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[TEPEJIMOBA

HapuanpHuii moCiOHMK Ta HaBYAJHLHUN MaTepiaa MPU3HAYEHI JJIS ayJAUTOPHOI Ta
camocTiitHoi po6otu ctyneHTiB |-1l kypciB OcBiTHbO-TIpodeciiinoi mporpamu “I'eonesis
Ta 3emiieycTpiii” 3a cremanpHicTIo 193 “I'eonesis Ta 3emieycTpiii”, OCBITHIA PIBEHb —
nepmmii (0akamaBpChKHM ).

OcHOBHa MeTa — OMaHyBaHHS PIBHS 3HaHb, AKUIM 3a0e3nedyBaThMe HEOOXITHY
i (axiBlsg KOMYHIKaTUBHY CIIPOMOXHICTh B cdepi MpodeciiHOro CHiIKyBaHHS B
yCcHIM Ta mnuchbMOBil Qopmax. OcoOnmBa yBara NPUAUIAETHCS PO3BUTKY HABUKIB
YUTAHHS Ta MEepeKIaay TeKCTIB 3a CHEIIaIbHICTIO JJII OTpUMaHHS 1HpopMalIlii, a TaKoX
PO3BUTKY PO3MOBHHMX HAaBHUKIB (MOHOJIOT1YHE Ta /iaJioriyHe MOBJIEHHS) B MeEXax
npodeciitHoi TeMaTuku. 3a OCHOBY ydOOBOTro Mmatepiany Oynu BimiOpaHi TEKCTH 3
MOCIOHMKIB Ta KHUT 3 Treojie3ii, CTaTTl 3 IHTEPHETY, BUJIaHI aHTJIHCHKOIO MOBOIO.
[TepenymoBamMu Uisi BHBYCHHS Matepiaqy € HAOyTTS TEOPETHYHHX Ta MPAKTHIYHUX
HaBUYOK BOJIOJIIHHS aHTUIIMCHKOK MOBOIO 32 TPOTPaAMOIO CEPEIHBOT IIKOJIU.

JIIHrBICTUYHUI aHali3 MOKAa3ye, 110 JEKCUYHUMN CcKiIaj] yuO00BOro MaTtepiaiy, sk 3a
CBOIM 3MICTOM, TaK U 3a CTPYKTYpOIO, BIANOBIIa€ Cy4aCHOMY 3MICTYy aHTJIIACHKOI MOBH.
[ToBTOpIOBaHICTh HAWOUIBII BXKUBAHUX CJIIB 1 TEPMIHIB CIpHUSE€ iX AaKTUBHOMY
3aCBOEHHIO. Binbip TeKCTOBOro Marepiadly OOyMOBIEHHNH SK  TEMaTUYHOIO
CIPSIMOBAHICTIO, Tak W 1HQOPMALIMHOI MLIHHICTIO TEKCTIB 3 YpaxyBaHHIM
MOBTOPIOBAHOCTI TEPMIHOJIOTTYHOI JIEKCUKU. TEKCTH OXOIUTIOIOTh MUTaHHs MPOoQeciiiHol
Opi€eHTAallli.

HapuanpHuii nociOHUK po3paxoBaHuil Ha 180 akageMIYHUX TOJUH ayJAUTOPHOI Ta
CaMOCTIHHOT POOOTH CTYACHTIB Ta CKIQJa€ThCs 3 TPhoX uacTuH: 1. 15 Units mis
aynutopHoi pobotu. 2. Tekctum nnsi camoctiiHoi poOoTtu. 3. Grammar Focus 3
MOSICHEHHSIM TPaMaTHYHOTO MaTtepiaiy, BIpaBaMH Ta TECTIB JJisi KOHTPOJIIO BUBYEHOTO
MaTepiary.

ITepmia yacTuHa ckiiamaeTbes 3 15 ypokiB, Marepian ypoKiB PO3MOIIISETHCS 3a
cemectpamu HacTynHuM uyuHOM: | cemectp (1-5 Units), Il cemectp (6-10 Units), Il
cemectp (10-15 Units), TekcTiB isi CAaMOCTIHHOTO YUTAHHS Ta MEPEKIaLy Ta OKPEMOTo
PO3UTY 3 TPaMaTHUKH (3 TECTaMH IS IEPEBIPKU BUBYEHOI TPAMATHKH ), & TAKOX CITUCKY
HEeMpaBUIBLHUX JieciiB. KokeH ypok BHBYAEThCS 6 akageMIYHUX TOIWH B ayJauTOpii, a
peIITY Yacy BiIBEJCHO Ha caMOCTiiiHy poboTy. CTpykTypa KoxkuHoro Unit:

1. Texkct aHrmiichKOO MOBOK. 2. CHHCOK KIIOYOBUX CIIB Ta CJIOBOCIOIYYEHBb [0
TEKCTY 3 MEPEeKJIaZoM Ha yKpaiHCbKy MoBY. 3. Bmpasu Ta 3aBmanus. 4. Hianoru. o
KOXHOTO TEKCTY JTOAAE€ThCS JIEKCUYHUN CIIOBHUK 1 BIPaBU IS 3aKPIIJICHHS BUBYEHOT
JIEKCUKU Ta aKTHBI3allll TBOPYOro MOTEHIaly PO3MOBHOI MOBHU CTyJeHTIB. KoxHuit



ypOK Tiependayae mepekas TeKCTy Ta JIaOriB, MO JOTIOMAra€e yCHINTHOMY 3aCBOEHHIO
JIEKCUYHOTO MIHIMyMYy HeoOXigHOro ¢axiBui sl OpodeciiHOro CHiIKyBaHHS.
CryaeHTaM pPEKOMEHIYEThCS CKJIaJaTH BJIACHUM JBOMOBHUN CIOBHHK J0O KOXHOTO
YPOKY, B SIKOMY CIiJi BUAUISTH BY3bKOCIEIIaIbHY TEPMIHOJOTIIO 3 CIEHiaIbHOCTI
“T"eonesist Ta 3emMyIeyCTpiii”.

TexcTn mpu3HaveHi AJ1 BUBYAIOUOTO YUTAHHS Ta 3aKpiMJIEHHs 0a30BUX PO3JLIIB
JICKCUKH aHTJMCHKOI MiIMOBU Treojie3id Ta 3emieycTpiid. [lo ckiany 0a30BUX PO3ALTIB
JIEKCUKU BXOJATH CJIOBa, IO HAJIEXKaTh /IO 3arajbHOBXHBAHUX, 3aralLHOHAYKOBUX Ta
TEPMIHOJIOTIYHMX PO3JUI JIeKCUKH. JIJIsI mepekiany TEKCTiB IMOTpIOHI 3arajbHl Ta
TEPMIHOJIOT14HI CJIOBHUKH 3 T'€0J1e31i Ta 3eMJICYyCTPOIO.

MeroanuHi OpUHIMNKA TTOOYAOBH AAHOTO HABYAIBHOTO MOCIOHWKA BU3HAUMIIUCS
KOHKPETHHMH 3aBJaHHSIM 3TiTHO 3 HOTO OCHOBHOIO METOI) — PO3BHUTOK HAaBHYOK
MepeKialy 1 pO3MOBHOT MOBH Y BIJITIOBIIHOCTI 10 BUMOT IIPOTpaMu 3 aHTJIIHCHKOT MOBH.
MeToro rpaMaTHYHUX BIIPaB € PO3Mi3HABaHHS TpaMaTUYHHUX SBHUII, SKI MalOTh OyTH
3aCBO€HI cTyAeHTaMU. [[iamoru HaiaroTh MOXJIMBICTh PO3BUBATH MOBHY KOMIIETEHILIIO,
sKa HeoOX1Ha MallOYTHbOMY T'€0I€3UCTY JJIsi MPOQPECIHHOTO CIUIKYBaHHS.

[ndopmariisi, oTpumMaHa 3 TEKCTIB Ta [1aJiorTiB, MOXK€ OyTH BUKOpPHUCTaHA
CTylleHTaMu B pedepaTax Ta JOMOBIIAAX, a TaKOXK IS PO3IMIUPEHHS TEOPETUYHOI
MIATOTOBKH 3a cnenianbHIcTIo “T'eonesis Ta 3emiueyctpiid”.

ABTOpH 02:ka10Th BaM ycHixis!
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UNIT I.
Read and translate the following text.

ENGINEERING GEODESY

Geodetic surveying refers to the survey of the earth's surface. Also called
geodesy, the branch of earth science makes allowance for the earth's curvature but gives
an accurate framework for smaller-scale surveys.

Use of Geodetic surveying:

Engineering purposes: The engineers use Geodetic surveying for finding out the
exact location of the concerned point or area. Latitudes and longitudes are needed for
any engineering constructions.

Construction purposes: The builders use Geodetic surveying for finding out the
direction of the buildings or their exact location.

Land surveying and assessment: The vertical elevation and the horizontal
attributes, the latitude and longitude of the area surveyed are found out through geodetic
surveying.

Geodetic surveying is thus considered as an important method of Surveying.
Engineering Geodesy is a subdivision of geodesy that studies the methods of measuring
and the instruments used during the surveying and construction of engineering
structures.

Engineering geodesy is broken down into topographic-geodetic surveying,
geodetic-engineering planning, marking out of areas, verification of structures, and
observation of the deformations of structures.

What do Surveyors do?

Land surveyors work in the office and in the field — from suits to boots. Out in the
field, they use the latest technology such as high order GPS, Robotic Total Stations
(Theodolites), and aerial and terrestrial scanners to map an area, making computations
and taking photos as evidence.
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In the office, Surveyors then use sophisticated software, such as Auto-cad to
draft plans and map the onsite measurements. Surveyors work on a diverse variety of
projects from land subdivision and mining exploration, to tunnel building and major
construction, which means no two days are the same. They are experts in determining
land size and measurement. They also give advice and provide information to guide the
work of engineers, architects and developers.

Preliminary surveys of the routes of linear structures are made using
topographical maps and materials from aerial photography. The final survey is done by
laying the route out in the field. Optimal alternatives for routes and sites are chosen by
means of computers, using numerical models of the terrain. Geodetic engineering
planning consists of preparing the topographical base for the project (plans, profiles),
analytic data, vertical layout of the sites, analytic preparation for the project, and so on.

To transfer the project layout to the terrain a layout network of geodetic control
points is set up in the form of tunnel, hydro-engineering, or bridge triangulation, in the
form of a construction grid (at industrial sites), traverse grids (in cities), or precise
trilateration (for high-rise and unique structures). Using the layout network, one
transfers the principal axes of the structures to the physical site and all the construction
axes and transverse lines are marked off in detail.

A check survey is made on completed structures. The height of structural
elements is controlled using geometric and hydrostatic leveling or micro-leveling. When
observing the deformation of structures, one determines sag and planar displacement of
fixed points (marks). Sag is measured by high-precision leveling that is done
periodically according to a strictly established program. Electronic hydrostatic systems
with automatic recording of readings are also used. During this work special attention is
paid to the stability of the planar and elevation geodetic base.

So why become a Surveyor?



Surveying provides a great diversity of indoor and outdoor work, meaning you
won’t be chained to a desk.

There is job variety; you can choose to work in many different industries from IT
to Archaeology.

The high demand for Surveyors means it’s easy to get a job, 95 % of students find
work within 4 months after graduating.

The salaries are excellent.

Surveyors have access to the latest technology and equipment.

Surveyors can work for themselves, in private firms or in government
departments.

VOCABULARY NOTES:

earth's curvature — kpuBH3Ha 3emi

to find out — 3HaiiTu

exact location — Toune miciie po3TanryBaHHsI

latitude — mmpora

longitude — moBrora

verification of structures — mepeBipka KOHCTPYKITiit
sophisticated software — ckitagHe nporpamue 3a0e3neueHHs
to draft plans — ckimagaTu mnanu

onsite — Ha micIi

to guide — kepyBatu

to lay the route out in the field — npoxagatu mapiipyt y moJi
traverse grid — nomepeyna citka

precise trilateration — Touna TpunaTepariis

a layout network — maker mepexi

a check survey — KOHTpOJIbHE ONUTYBAHHS

a diversity — pi3HOMaHITHICTb

a government department — nep>xaBHUi IenapTaMEHT

Exercise I. Answer the following questions.

1. What is Geodetic surveying?

2. Name purposes of geodetic surveying.

3. Give a definition of Engineering Geodesy.

4. What are subdivisions of Engineering Geodesy?
5. Where do Land surveyors work?



6. What does Geodetic-engineering planning consist of?
7. How are preliminary surveys made?

8. What methods are used for plan verifying?

9. What are the main advantages of becoming a Surveyor?

Exercise Il. Translate the following words and phrases into English using the

vocabulary of the text.

BukpupneHnHs 3eMHOi MOBEpXHI, TOYHA CHUCTEMa pO3TAllyBaHHS, IIMPOTA 1 JOBroOTa,

CriocoOM BUMIPIOBAaHHS, HA3eMHUU BUMIPIOBAIBHUN TPWIAN, CydacHE IPOTpPaMHE
3a0e3nedeHHs, po3poOKa poJOBHIIA, TONIEPE/IHI MONTYKH, aHAIITUYHI JJaH1, BEpTUKaJIbHA

pPO3MITKa, TOYHI pajiio reoAe3nYH1 BUMIPH, BI3yBaHHS YXUIIIB, TPOCTOPOBI CIIOTBOPEHHSI.
Exercise Ill. Choose the contextual meanings of the words written in bold in the Text 1.

Accurate

a) MpaBUIbHHMA
b) BryuHMit

2. Direction

) HATIPSAMOK

a) ympaBJiHHS
3. Diverse

a) BiIMIHHHI

b) iHmin

4. Optimal

a) excTpeMabHUI
b) cipusTiaMBHiA
5. Layout

a) po3MiTKa

a) po3podOKa

6. Precise

a) MeBHUI

b) akyparHwuit

C) neBHUM
d) Tounwmii

C) KepiBHHIITBO
C) cTopoHa

C) HECXOXKHI
d) pizHuii

C) HalKpaIIuii
d) HaiiBuri KHIIIHI

C) ¢popmar
d)oOnagHaHHs

C) sICHHI
d) Tounuit

Exercise IV. Match the words similar in meaning.

1) accurate
2) curvature
3) location
4) purpose

6) method a) aim

7) variety b) instrument
8) expert c) technique
9) equipment d) specialist

f) bending
g) position
h) part

1) observe



5) measure 10) detail e) precise J) diversity

Exercise V. Fill in the table with the derivatives.

NOUN VERB ADJECTIVE
1) to transfer
2) construction
3) optimal
4) to measure
5) determination
6) building
7) to analyze
8) surveyor
9) automatic
10) to stabilize

Exercise VI. Fill in the correct prepositions and translate the phrases.

1) to refer ...; 2) the direction ... the buildings; 3) to find out ... geodetic surveying; 4)
to need ... engineering constructions; 5) to work ... a diverse variety ... projects; 6) to
lay the route ... ... the field; 7) ... the form ... tunnel; 8) base ... the project; 9) to
measure ... high-precision leveling; 10) according ... an established program.

Exercise VII. Translate into English.

[HXeHepH1 TOCTIKEHHS € OJHUM 3 HaWBaXXIUBIIMIKMX BUIIB OYyiBEIbHOI MISUIBHOCTI, 3
HUX TIOYMHAETHCA OyAb-SKWil Tipoliec OyAIBHUIITBA Ta €KCIUTyaTarii 00’ €KTiB.
KomrmekcHuil miaxiz, 1m0 MOEAHY€E Pi3HI BUIW 1HXKEHEPHUX JOCHTIIKEHb, 03BOJISE
MPOBOAMTHU PI3HOOIUHE Ta CBOEYACHE 0OCTEXKEHHS OYyIIBETbHUX MaiJaHYMKIB, Oy/iBEIb
Ta CIIOPY/.

Exercise VIII. Translate the following sentences paying attention to the functions of the
verb “to be”.

1. Latitudes and longitudes are needed for any engineering constructions.

2. Engineering Geodesy is a subdivision of geodesy that studies the methods of
measuring and the instruments used during the surveying and construction of
engineering structures.

3. Surveyors are experts in determining land size and measurement.



4. Geodetic substantiation is constructed in the form of triangulation, traverse, and
leveling grids.

5. It is reasonable to measure spatial deformations by the ground stereo-
photogrammetric survey method.

6. During this work special attention is paid to the stability of the planar and elevation
geodetic base.

7. Surveying provides a great diversity of indoor and outdoor work, meaning you won’t
be chained to a desk.

8. The high demand for Surveyors means it’s easy to get a job.

Exercise IX. Make all types of questions to the sentence below in written form.
Surveyors can work for themselves, in private firms or in government departments.

Exercise X. Practice reading the dialogues with the partner. Learn the dialogues by
heart. Act out the dialogues.
I

A: — What does the process of making the engineering geodesy project documentation

include?
B: — It includes finding the best solution for building a certain object which is optimized
from

several aspects (social, financial, ecological...).
A: — What should you pay attention to?
B: — In order to correctly view all the characteristics of an object, (building, road,
tunnel,

bridge, damn...), it is necessary to pay special attention to the creation of the
surveying

map.
A: — Where is it made?
B: — The surveying map is most commonly made in the national coordinate system and

contains a great number of various geospatial data.
A: — What is important in contemporary geodesy?
B: — Nowadays, a big accent is being put on modern/ digital technology of data
gathering

and their processing, whose presentational maximum is possible only digitally. In
spite



of that, analog surveying map and the classic way of interpretation are still a
mandatory
part of project and other documentation in civil engineering.

I

A: — What does engineering geodesy represent?

B: — It represents a specific field within geodesy that has wide applications in all

engineering disciplines, such as civil engineering, architecture, urban planning, machine

engineering,  shipbuilding, mining, energetics, agriculture, forestry and
telecommunications.

A: — What does it relate to?

B: — It relates to designing and realization of survey control networks of engineering
facilities, production of geodetic survey maps for designing purposes, monitoring
surveys of various structures during construction and operation, survey marking
projects, etc.

A: — Does it use geodetic survey maps?

B: — Yes, of course it does.

A: — What do you mean by them?

B: — Under geodetic survey maps, we imply: topographic/layout plans, orthophotos,

digital models of the terrain, digital maps with required contents, a Cadaster plan and so

on.

Exercise XI. Retell the following text according to the plan below.
1. What geodetic surveying is and where it is used.

2. The definition of Engineering Geodesy.

3. What Surveyors do.

4. The stages of surveying.

5. Advantages of being a surveyor.

UNIT 2
Read and translate the text



THE HISTORY OF LAND SURVEYING

The history of land surveying is very interesting and diverse and it is in fact one
of the oldest professions in the world.

Land surveying is the process by which land is surveyed and measured using
mathematical means.

The history of land surveying dates back thousands of years and forms of land
surveying have been around since ancient man in all major civilizations across the globe.

Ownership of land has and still is a very significant part of the lives of everyone
in the world. Whether it was finding out which tribe owned which forest or the
boundaries of major cities, the history of land surveying is incredibly interesting.

The first examples in the history of land surveying date back to the ancient
Egyptians during the building of the Great Pyramid at Giza in 2700 BC. There is
evidence of the Egyptians using basic geometry to redraw boundary lines when the Nile
overflowed its banks.

The Romans were the next civilization to advance on the initial land surveying
techniques of the Egyptians. Historical evidence shows that the Roman Empire was the
first civilization to employ an official land surveyor within their Empire. They used
simple tools to create straight lines and angles. The land surveyors had a range of jobs in
the Empire and some of their work is still evident today.

The Domesday Book, created by William the Conqueror in 1086 in England is
another early example of the history of land surveying. The amount of information
about the land was very impressive for the time, however the quality of land surveying
was very poor and accuracy was lacking.
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Possibly one of the best known characters in land surveying history was Napoleon
Bonaparte — who was very enthusiastic about accurate land surveying. He always
ensured that he had very precise maps, which were obviously very important when he
was trying to conquer the world. He had maps produced that were drawn down to scale
both at 1:2500 and 1:1250. The cadastres he had, were used widely and spread quickly,
however problems were encountered in built-up areas where things changed quite
rapidly.

As new technology and theories have become available, the techniques and
methods used in land surveying have evolved.
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Hundreds of years ago land surveyors would use all sorts of means for measuring
distances — such as using chains with links that have a certain known length for
example.

Additionally, land surveyors have to measure horizontal angles which in most
cases was done using some form of compass. The quality and accuracy of compasses
have increased as time has gone by.

In the past land surveying results were a lot less accurate — not due to the
inabilities of the land surveyors themselves — but due to the inaccuracy of the tools that
they had access to. These days, land surveyors have access to much more accurate tools
such as GPS (global positioning systems).

As time has gone by, land surveying tools and techniques have advanced and the
role of land surveyors is much broader than it was in the past.

Although the fundamentals of land surveying haven’t changed, and the purpose is
still the same — the techniques and methods have evolved drastically since the beginning
of the history of land surveying.

One of the key changes in land surveying is the accuracy of the tools that are
available to land surveyors. While in the past (up until the early 1900’s) most land



surveyors had access to little more than a level, tape measure and a theodolite — modern
land surveyors have access to some of the most advanced tools in the world.

Total Stations are very commonly used in modern land surveying. These include
an EDM (electronic distance measurement device) which allows for more precise land
surveying.

VOCABULARY NOTES:

land surveying — HazemHa 3iioMKa

diverse — pizHoOMaHITHHIA

major civilizations — Benuki nuBiTi3amii

historical evidence — icropuyHi CBiTYCHHS
boundary lines — mexoBi JTiHil

significant part — 3HayHa yacTuHa

to advance — mpocyBaru

the Domesday Book — Kuura cyaHoro maHs

to ensure — 3a6e3neunuTn

straight lines and angles — mipstmi miHii 1 KyTH
chains with links — manroru 3 naukamu

to encounter — maTu crpaBy 3..., 3yCTPITH
built-up areas — 3abynoBaHni TepuTOpii

to evolve — po3BuBatucs

advanced technique — nmepenoBa TexHika

global positioning systems — cuctemu r100a1bHOTO MO3UI[IOHYBAHHS
the accuracy of the tools — TounicTh iIHCTpYMEHTIB

Exercise I. Answer the following questions.
. What is land surveying?
. How old is the history of land surveying?
. Who was land surveying initially used by?
. Who were the first to employ an official land surveyor?
. What is the Domesday Book?
. Why were precise maps important for Napoleon Bonaparte?
. How were distances measured hundreds of years ago?
. What purpose were compasses used for?
. Why were land surveying results a lot less accurate in the past?
10. Have the fundamentals and the purposes of land surveying changed a lot?
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11. What are the key changes?
12. What are the tools land surveyors used in the past and use today?
Exercise Il. Match the words from the two columns to make phrases.

land areas
international part
significant work
boundary lines
surveying surveying
built-up device
horizontal techniques
measurement angles

Exercise Ill. Mark the following sentences True or False.

1. Land surveying is exciting and varied as it is one of the latest professions in the
world.

2. Land possession is a vital part of everyone’s life.

3. The Egyptians redrew boundary lines when the Nile overflowed its banks.

4. In order to create straight lines the Romans used sophisticated tools.

5. The amount of information about the land was poor, however the quality of land
surveying was at the high level.

6. Napoleon Bonaparte was very passionate about precise land surveying.

7. There were no problems with cadasters which spread widely and quickly.

8. Surveying results were a lot less accurate in the past due to the inabilities of land
surveyors.

9. Nowadays a surveyor’s range of jobs is much broader than it was in the past.

10. The fundamentals as well as the purposes of land surveying have changed a lot.

Exercise IV. Match the words with their definitions.

1. Boundary a) the condition or quality of being true, correct or exact;
freedom from error or defect.

2. Built-up b) a precision instrument having a telescopic sight for
establishing horizontal or sometimes vertical angles.

3. Inability c) something that indicates limits; a limiting line.

4. Accuracy d) a global system of U.S. navigational satellites developed to

provide precise positional and velocity data and global time
synchronization for air, sea, and land travel.



5. To advance e) lack of power, capacity, or means.

6. Theodolite f) an official register of the ownership, extent, and value of
real property in a given area, used as a basis of taxation.

7. GPS g) to improve or make progress.

8. To ensure h) (of an area) filled in with houses, as an urban region.

9. Cadaster 1) having or expressing a meaning; indicative; suggestive.

10. Significant J) to make sure or certain.

Exercise V. Choose the contextual meanings of the words written in bold.

1. Employ

a) BUKOPHUCTOBYBAaTH C) 3BEpHYTHU

b) HaiimaTn d) 3arpyxatu po6oTOIO
2. Range

a) psin C) ramMmma

b) miamazon d) manmror (rip i T.11.)
3. Amount

a) 00’em C) CTyIiHb

b) no3a d) xoedimient

4. Enthusiastic

a) MOTHBOBaHHMIA C) cTapaHHHIA

b) peBHui d) 3axormeHuit

5. Chain

a) ripcekuii XxpedeT C) HU3Ka

b) mMipHwMii JaHIIOr d) xonBeep

6. Technique

a) TeXHIYHa MaHCTEePHICTh C) METOJ

b) mocnigoBHICTH d) popmymroBaHHS
7. Advanced

a) cydacHUM C) CKJIaHUIA

b) BucyHyTHIi BIiepe d) mepcrniekTHBHUI

Exercise VI. Match the words similar in meaning.

1) to employ a) extension
2) due to b) easy
3) to evolve ¢) unbelievably

4) widely d) varied



5) accurate
6) technique
7) quickly

8) length

9) simple

10) poor

11) incredibly
12) boundary
13) diverse
14) own

15) main

16) access

e) to hire

f) possess
g) major

h) admission
1) owing to
J) rapidly

k) broadly

1) limit

m) scarce

n) precise
0) method

p) to develop

Exercise VII. Match the words opposite the meaning.

1) ancient

2) more

3) simple

4) to increase
5) rapidly

6) to create
7) to encounter
8) significant
9) accurate
10) evolving
11) broad
12) initial
13) ability
14) lacking
15) diverse

Exercise VIII. Fill in the prepositions then choose any three items and make sentences.

1) A range ... jobs; 2) to be enthusiastic ... accurate land surveying; 3) maps drawn ...
to scale ... 1:2500; 4) problems encountered ... built-up areas; 5) hundreds ... years ago;
6) means ... measuring distances; 7) to have access ... accurate tools; 8) the quality ...
compasses; 9) ... most cases; 10) due ... the nability; 11) to allow ... more precise land

a) to decrease
b) to destroy
¢) meaningless
d) to part

e) vague

f) narrow

g) inability

h) final

1) less

J) uniform

k) abundant

) stagnant

m) modern

n) slowly

0) sophisticated

surveying; 12) to advance ... the initial land surveying.



Exercise IX. Translate the sentences from Ukrainian into English.

1. SIx BimOMoO, Teojie3iss BUHHUKIIA B JIaBHI YacH SK MPUKIaJHA 1HXKEHEepHA Hayka. 3 il
JIOTIOMOTOI0 30y/I0BaH1 YHIKaJIbHI CTapoJIaBHI CHOPYIW: IIpaMiJd, XpamH, MasKH,
BucoTa akux csarana 150-200m. Lli cmopyau cBimuaTh MpO JOCUTH BHUCOKUN pIBEHb
re0JIC3UIHHUX POOIT.

2. Teomesuct — mpodeciss mOAeH, sSKI BMHIOTh NPUHAMATH pIIIEHHS Ta HECTU
BIJIMOBIAANIGHICT, 32 BUKOHAHY HUMHU pPOOOTYy. Bynb-sike HeyBa)kHE CTaBJICHHS [0
BUKOHYBaHOI pOOOTH CIIPUUMHSE TIOMUIIKH, K1 MOKYTh BUMarati 3Ha4HUX BUTPAT 4acy
Ta KOIITIB Ha 1X YCYHEHHS.

3. Hapasi reone3uuHi HOCTIIKEHHs HaWOLIbIn 3aTpelyBaHl y cdepi OyaiBHUIITBA, a
TaKOX Il BUBHAYEHHS TOYHUX 20 KOOpJIMHAT Ta PO3MIPIB 3€eMEIbHUX JIUISHOK Mij Yac
MPOBEJICHHS KaAacTPOBUX 3aXO/IIB.

Exercise X. Translate the following sentences paying attention to the functions of the
verb “to have”.

1. The land surveyors had a range of jobs in the Empire and some of their work is still
evident today.

2. He always ensured that he had very precise maps.

3. The cadasters he had were used widely and spread quickly.

4. As new technology and theories have become available, the techniques and methods
used in land surveying have evolved.

5. Chains with links that have a certain known length were used hundreds of years ago.
6. Additionally land surveyors have to measure horizontal angles.

7. The quality and accuracy of compasses have increased.

8. These days land surveyors have access to much more accurate tools.

9. Land surveying tools and techniques have advanced.

10. The fundamentals of land surveying haven’t changed though the techniques and
methods have evolved drastically.

Exercise XI. Put all types of questions to the sentences below.
1. The history of land surveying dates back thousands of years.
2. They used simple tools to create straight lines and angles.

Exercise XII. Practice reading the dialogues with the partner. Learn the dialogues by
heart. Act out the dialogues.



Student: What is land surveying?

Professor: Land surveying is an ancient practice that dates back at least to 1,400 B.C.,
when the ancient Egyptians used land surveying for the taxation of land plots.

Student: What did they use it for?

Professor: Four thousand years ago, Egyptians used measuring ropes, plumb bobs, and
other instruments to gauge the dimensions of plots of land.

Student: Oh, I didn’t know that. What were they called?

Professor: The name for Egyptian surveyors was “harpedonaptae,” which means “rope
stretchers” through translation.

Student: How exactly did they use ropes?

Professor: They used ropes for accurate measurements: the Egyptians would stretch a
piece of rope between two stakes and rub it down with resin and beeswax, treating it so
it would hold its length.

Student: What did the surveyors do?

Professor: The surveyors then used the treated rope to measure distances, sometimes
tying it in knots at intervals that marked significant places.

Student: OK, thank you.

I

A: — What do you know about Land Surveying in Mesopotamia?
B: — An early surveying instrument that came after the Egyptian’s rope method is the
Groma. The Romans and Greeks used the Groma in land surveying as early as 400 B.C.
This surveying instrument came from Mesopotamia.
A: — Who was this tool used by?
B: — This tool was used by the Romans,
A: — Did it help establish land surveying as a profession?
B: — Yes, it did. The Groma established basic terms of measurements the Romans used
to divide the Roman Empire for taxation.
A: — Was land surveying a serious profession at those times?
B: — Yes, definitely. The Romans regarded land surveying as a true, even noble
profession.

They even referred to Terminus as the god who protected boundaries.

Exercise XlII. Retell the following text according to the plan below.
1. About Land Surveying History: Egypt; Rome; Bonaparte.



2. Historical Land Surveying Techniques.
3. Modern Land Surveying.

UNIT 3
Read and translate the text.

HISTORY OF GEODESY

Man has been concerned about the earth on which he lives for many centuries.
During very early times this concern was limited, naturally, to the immediate vicinity of
his home; later it expanded to the distance of markets or exchange places; and finally,
with the development of means of transportation man became interested in his whole
world. Much of this early "world interest" was evidenced by speculation concerning the
size, shape, and composition of the earth.

The early Greeks, in their speculation and theorizing, ranged from the flat disc
advocated by Homer to Pythagoras' spherical figure-an idea supported one hundred
years later by Aristotle. Pythagoras was a mathematician and to him the most perfect
figure was a sphere. He reasoned that the gods would create a perfect figure and
therefore the earth was created to be spherical in shape. Anaximenes, an early Greek
scientist, believed strongly that the earth was rectangular in shape.
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Since the spherical shape was the most widely supported during the Greek Era,
efforts to determine its size followed. Plato determined the circumference of the earth to
be 40,000 miles while Archimedes estimated 30,000 miles. Plato's figure was a guess



and Archimedes' a more conservative approximation. Meanwhile, in Egypt, a Greek
scholar and philosopher, Eratosthenes, set out to make more explicit measurements. He
had observed that on the day of the summer solstice, the midday sun shone to the bottom
of a well in the town of Syene (Aswan). At the same time, he observed the sun was not
directly overhead at Alexandria; instead, it cast a shadow with the vertical equal to
1/50th of a circle (7° 12'). The actual unit of measure used by Eratosthenes was called
the "stadia." No one knows for sure what the stadia that he used is in today's units. The
measurements given above in miles were derived using one stadia equal to one-tenth
statute mile. It is remarkable that such accuracy was obtained in view of the fact that
most of the "known" facts and his observations were incorrect.

Another ancient measurement of the size of the earth was made by the Greek,
Posidonius. He noted that a certain star was hidden from view in most parts of Greece
but that it just grazed the horizon at Rhodes. Posidonius measured the elevation of the
same star at Alexandria and determined that the angle was 1/48th of circle. Assuming
the distance from Alexandria to Rhodes to be 500 miles, he computed the circumference
of the earth as 24,000 miles. While both his measurements were approximations when
combined, one error compensated for another and he achieved a fairly accurate result.

Revising the figures of Posidonius, another Greek philosopher determined 18,000
miles as the earth's circumference. This last figure was promulgated by Ptolemy through
his world maps. The maps of Ptolemy strongly influenced the cartographers of the
middle ages. It is probable that Columbus, using such maps, was led to believe that Asia
was only 3 or 4 thousand miles west of Europe. It was not until the 15th century that his
concept of the earth's size was revised. During that period the Flemish cartographer,
Mercator, made successive reductions in the size of 9 the Mediterranean Sea and all of
Europe which had the effect of increasing the size of the earth.

The telescope, logarithmic tables, and the method of triangulation were
contributed to the science of geodesy during the 17th century. In the course of the
century, the Frenchman, Picard, performed an arc measurement that is modern in some
respects. He measured a base line by the aid of wooden rods, used a telescope in his
angle measurements, and computed with logarithms. Cassini later continued Picard's arc
northward to Dunkirk and southward to the Spanish boundary. Cassini divided the
measured arc into two parts, one northward from Paris, another southward. When he
computed the length of a degree from both chains, he found that the length of one degree
in the northern part of the chain was shorter than that in the southern part. This
unexpected result could have been caused only by an egg-shaped earth or by
observational errors.



The results started an intense controversy between French and English scientists.
The English claimed that the earth must be flattened, as Newton and Huygens had
shown theoretically, while the Frenchmen defended their own measurement and were
inclined to keep the earth egg-shaped.

To settle the controversy, once and for all, the French Academy of Sciences sent
a geodetic expedition to Peru in 1735 to measure the length of a meridian degree close to
the Equator and another to Lapland to make a similar measurement near the Arctic
Circle. The measurements conclusively proved the earth to be flattened, as Newton had
forecast. Since all the computations involved in a geodetic survey are accomplished in
terms of a mathematical surface (reference ellipsoid) resembling the shape of the earth,
the findings were very important.

CASSINI’S ELLIPSOID

DIRECTION OF
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ALL OF THE ANGLES SHOWN ARE EQUAL

Figure 2

The results started an intense controversy between French and English scientists.
The English claimed that the earth must be flattened, as Newton and Huygens had
shown theoretically, while the Frenchmen defended their own measurement and were
inclined to keep the earth egg-shaped.



To settle the controversy, once and for all, the French Academy of Sciences sent a
geodetic expedition to Peru in 1735 to measure the length of a meridian degree close to
the Equator and another to Lapland to make a similar measurement near the Arctic
Circle. The measurements conclusively proved the earth to be flattened, as Newton had
forecast. Since all the computations involved in a geodetic survey are accomplished in
terms of a mathematical surface (reference ellipsoid) resembling the shape of the earth,

the findings were very important.
(http://www.ngs.noaa.gov/PUBS LIB/Geodesy4Layman/TR80003A.HTM#ZZ74)

VOCABULARY NOTES:

to concern about — XBHITFOBATHCS

immediate vicinity — y 6e3mnocepeHiii OJU3bKOCTI
to expand — po3mmproBaTH

to evidence — nokasu

to determine — Bu3HaUNTH

to contribute to — cipusiTu

conservative approximation — koHcepBaTHBHE HAOIMKCHHS
explicit measurements — siBHi BUMipIOBaHHS

to derive — BuBoIUTH

angle of the circle — xyt xona

the earth's circumference — okpyxHicTb 3emii
unexpected result — mecrioiBaHi pe3yybTaTH
observational errors — HoOMHUJIKH CITOCTEPEIKCHHS
intense controversy — roctpa moJjiemika

to forecast — nepenbavaru, MPOrHO3yBaTH

to accomplish in terms — BukoHaTH B yMOBax

to resemble — HaragyBaTH

Exercise I. Answer the following questions.

1. What has interested man about the earth for many centuries?

2. What did Pythagoras and Anaximenes consider the earth to be in shape?
3. What measurements did Eratosthenes make and what did he observe?

4. What unit of measurements did Eratosthenes use in his calculations?

5. Whose maps influenced the cartographers of the middle ages?

6. What measurements did Picard and his followers perform?

7. What controversy was between French and English scientists?


http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003A.HTM#ZZ4
http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003A.HTM#ZZ4
http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003A.HTM#ZZ4

8. What conclusion was made during geodetic expedition to Peru?

Exercise Il. Write special questions to each sentence. Use the question word from the
brackets.

1. During very early times man’s concern was limited, naturally, to the immediate
vicinity of his home. (When; How).

2. Pythagoras reasoned that the gods would create a perfect figure and therefore the
earth was created to be spherical in shape. (Who; What shape).

3. Plato determined the circumference of the earth to be 40,000 miles while Archimedes
estimated 30,000 miles. (What is the difference; How many).

4. The maps of Ptolemy strongly influenced the cartographers of the middle ages.
(When; Whose).

5. The telescope, logarithmic tables, and the method of triangulation were contributed to
the science of geodesy during the 17th century. (What tools; In what century).

6. Cassini divided the measured arc into two parts, one northward from Paris, another
southward. (How; What parts).

7. To settle the controversy, once and for all, the French Academy of Sciences sent a
geodetic expedition to Peru in 1735 to measure the length of a meridian degree close to
the Equator and another to Lapland to make a similar measurement near the Arctic
Circle. Why; Where; What for).

Exercise Ill. Mark the following sentences True or False.

1. Pythagoras believed that the earth was created to be rectangular in shape.

2. Archimedes determined the circumference of the earth to be 30000miles.

3. Measuring the distance from Alexandria to Rhodes and computing the circumference
of the earth Posidonius achieved a fairly accurate result.

4. Columbus was led to believe that Asia was 3 or 4 thousand miles east of Europe.

5. Having computed the length of a degree from both chains Cassini found that the
length of one degree in the southern part of the chain was longer than that in the
northern part.

6. In 1737 a geodetic expedition was sent to Peru to measure the length of a meridian
degree close to the Equator.

Exercise IV. Match words similar in meaning.
1. boundary a. estimate



. method

. backing

. consequently
. value

. outstanding

. precision

. unite

. calculate

10. lessening
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b. combine
c. limit

d. compute

e. means

f. accuracy
g. therefore
h. reduction
I. support

J. remarkable

Exercise V. Match words opposite in meaning.

. correct

. separate

. iImprecise
. decrease

. outdated

. expected

. sharpen

. different

. destroy
10. imperfect
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a. similar

b. increase

C. unexpected
d. incorrect
e. create

f. combine
g. modern

h. perfect

I. accurate

J. flatten

Exercise VI. Match two halves of the statements and translate them into Ukrainian.

. development
. spherical

. conservative
. to measure

. logarithmic

. to perform

. Observational
. summer

. the bottom
10. intense
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a. error
b. controversy
c. table
d. of means of transportation
e. solstice

f. shape

g. an arc measurement

h. the elevation of the star

I. of a well

J. approximation

Exercise VII. Complete the text with one word.

French Academy of Sciences



The Academy of Sciences owes its origin to Colbert's plan to create a general
academy. He chose a small ... of scholars who met on 22 December 1666 in the King's
library, and thereafter held twice-weekly working ... there. The first 30 years of the
Academy's existence ... relatively informal, since no statutes had as yet been laid down
for the institution.

On 20 January 1699, Louis XIV gave the Company ... first rules. The Academy
received the name of Royal Academy of Sciences and ... installed in the Louvre in
Paris. In 1816, the Royal Academy of Sciences became autonomous, while forming part
of ... Institute of France; the head of State became its patron.

For three centuries women were ... allowed as members of the Academy,
excluding two-time ... Prize winner Marie Curie, Nobel winner Iréne Joliot-Curie,
mathematician Sophie Germain, and many other deserving female scientists.

Today the Academy is one of five ... comprising the Institut de France. Its
members are elected ... life. Currently there are 150 full members, 300 corresponding
..., and 120 foreign associates. They are divided into two scientific groups: the
Mathematical and Physical ... and their applications and the Chemical, Biological,
Geological and Medical sciences and their applications.

(http://www.absoluteastronomy.com/topics/French Academy of Sciences)

Exercise VIII. Practice reading the dialogues with the partner. Learn the dialogues by
heart. Act out the dialogues.

A: What is Geodesy?

B: Geodesy is a field of study that deals with the measurement and representation of the
Earth.

A: When did it start?

B: It started when a clever human named Eratosthenes discovered that you could
measure the circumference of the Earth by looking down a well.

A: Can we call him the 'father of geodesy and geography’?

B: Yes, we can. Eratosthenes, the ancient Greek scholar, is called the ‘father of
geography.

A: Why? What did he do?

B: He was the first one to use the word geography and he also had a small-scale notion
of the planet that helped him to determine the circumference of the earth.

A: So can we say that he was multi-talented?

B: Yes, he was. You can read a lot about him on the Internet.


http://www.absoluteastronomy.com/topics/French_Academy_of_Sciences
http://www.absoluteastronomy.com/topics/French_Academy_of_Sciences

UNIT 4
Read and translate the text.

THE FIVE MAIN AREAS OF THE SURVEYOR’S WORK

Surveying has traditionally been defined as the science and art of determining
relative positions of points above, on, or beneath the surface of the earth, or establishing
such points. In a more general sense, however, surveying can be regarded as that
discipline which encompasses all methods of gathering and processing information
about the physical earth and environment. Conventional ground systems are now
supplemented by aerial and satellite surveying methods, which evolved through the
defense and space programs.

In general, the work of a surveyor can be divided into five parts:

1. Research analysis and decision making. Selecting the survey method,
equipment, most likely corner locations, and so on.

2. Field work or data acquisition. Making measurements and recording data in the
field.

3. Computing or data processing. Performing calculations based on the recorded
data to determine locations, areas, volumes, and so on.

4. Mapping or data representation. Plotting measurements or computed values to
produce a map, plat, or chart, or portraying the data in numerical or computer format.

5. Stakeout. Setting monuments and stakes to delineate boundaries or guide
construction operations. Surveying is one of the oldest and most important arts practiced
by man because from the earliest times it has been necessary to mark boundaries and
divide land. Surveying has now become indispensable to our modern way of life.

Surveying continues to play an extremely important role in many branches of
engineering. For example, surveys are required to plan, construct, and maintain
highways, railroads, buildings, bridges, tunnels, canals, land subdivisions, sewerage
systems, pipelines, etc. All engineers must know the limits of accuracy possible in
construction.

VOCABULARY NOTES:
to define — Bu3nauatu
to regard — po3risinatu



beneath the surface of the earth — mix moBepxuero 3emui
a conventional ground system — 3Buuaiina Ha3eMHa CHCTEMa
to supplement — nonoBHIOBaTH

data acquisition — 30ip maHux

plotting measurements — no0y0Ba BUMiprOBaHb

to delineate boundaries — oxpeciroBaTH MEXi

plat — HeBenmka aiasHKA 3eMITi

chart — niarpama

indispensable — nezaminHui

a sewerage system — kaHai3allifHa cucreMa

a pipeline — Tpy6omnpoBis

Exercise I. Answer the following questions and give examples.

1. What is a traditional definition of surveying?

2. What is Surveying in a more general sense?

3. What are conventional systems supplemented by?

4. How many main parts are there in surveyor’s work?

5. Surveying is one of the modern arts practiced by man, isn’t it?
6. Does surveying play an important part in engineering?

7. What spheres surveying is needed in?

Exercise Il. Match the terms with their definitions.

a) surveying d) equipment g) calculations
b) surface e) acquisition h) representation
c) satellite f) measurements I) accuracy

1) a set of tools, devices, Kit, etc., assembled for a specific purpose;

2) an amount, extent, or size determined by measuring;

3) the study or practice of measuring altitudes, angles, and distances on the land surface
so that they can be accurately plotted on a map;

4) the act, process, or result of calculating;

5) a man-made device orbiting around the earth, moon, or another planet transmitting to
earth scientific information or used for communication;

6) faithful measurement or representation of the truth; correctness; precision;

7) the act or an instance of representing or the state of being represented,;



8) the process of locating a spacecraft, satellite, etc., esp. by radar, in order to gather
tracking and telemetric information
9) the uppermost level of the land or sea.

Exercise Ill. Choose the right word.

1. Today, technology like satellites and global positioning systems (GPS) allow
geodesists and other scientists to make extremely approximate/accurate measurements.
2. Uncommon/conventional measuring instruments with a telescope can neither be
operated nor retrofitted with this device.

3. Maps based on observations and measurements were an indispensable/needless aid for
journeys and voyages, and were thus highly valued.

Exercise IV. Combine the words from the column on the left with the suitable nouns from
the column on the right. Translate them into Ukrainian.

1) relative a) methods

2) general b) processing
3) physical C) sense

4) surveying d) program

5) space e) operation

6) research f) positions

7) data g) analysis

8) construction h) environment

Exercise V. Match the English and Ukranian equivalents.

1) relative positions a) BCTAaHOBJICHHS TOYOK
2) establishing points b) po3miteHHs KyTiB

3) processing information C) 30ip maHHUX

4) research analysis d) monboBi poboTH

5) corner locations €) 3aMep IUISHKH 3eMJIi
6) field work f) 00poOka 3BeeHNX

7) data acquisition g) aHayIi3 MOIIYKiB

8) plotting measurements h) BigHOCHE MOJI0KEHHS

Exercise VI. Fill in the table with appropriate derivatives if possible.

NOUN VERB ADJECTIVE




to define
information
decision
to measure
indispensable
accuracy

Exercise VII. Translate into English in written form.

1. I'eone3nuHi AOCTIIKEHHS — 1€ KOMIUIEKC POOIT 3 MOCHIIHPKEHHIO MICLIEBOCTI, KU
BKJIIOUYA€ HACTYITHI 3aX0/IU:

1. 361p, anamni3 Ta 00poOKa MarepiaiB JOCHIIKEHb MUHYJIUX POKiB. TyT 00poOIIAIOTHCS
naHi aepodotorpadiuyHuxX, KaprorpadiuHux, TomorpadiyHux Ta Tomorpado—
re0JIe3NIHUX 3HOMOK.

2. BizyanbH1 criocTepekeHHs 3a TepuTopiero. Ha oMy erari JocaiKeHb MalJaHIuK
OyIIBHMIITBA OLIHIOETHCS 3 TOYKH 30py MpUJIErinx OyAOB Ta MOXIJIHMBOCTI BIIMCATH
00’€KT MPOEKTYBaHHS B ICHYIOUY 1H(pacTpyKTypy. BUSBIAIOTHCS CKIaAHI re0JOTI4HI
YMOBH (SIpH, PIYKH, 3CYBH).

3. CTBOpEHHS KOMIUIEKCY TJIAaHOBO-BUCOTHOT Ta OMIOPHOI T€OJIE3NIHIX MEPEK.

4. TlpoBenenHsi HazeMHOi TomorpadiyHoi 3HOMKHU. SIKIIO BUHHUKAE HEOOXIIHICTH, TO
MO>KJIMBE MPOBEACHHS aepo- Ta cTtepeodoTorpadiyHuX 3HOMOK 00’ €KTIB 200 aKBaTOPIi.
5. I[lepeHeceHHs MPOEKTY B HATYPY 3 MOAAIBIIO IIPUB’A3KOI0 00’ €KTa Ha MICIIEBOCTI.

6. KamepanbHa oOpoOka MartepialiiB JOCHIKEHb Ta CKJIAJaHHS TEXHIYHOTO 3BITY 3
re0/Ie3UYHUX PO3BIJIOK.

7. 30BHIIIHI 0OMipU Oy/AiBEIb T4 KOOPAUHYBAHHS iX €JIEMEHTIB y MepioJ MIATOTOBKHU 1X
no JikBigamii. Bcl gocnmipkeHHsT B rainy3i T€0Je3WYHUX JOCIHIKeHb HEOOX1THO
MPOBOJIUTH Y CYBOPIA BIAMOBIHOCTI /10 HOPMAaTUBHHUX JOKYMEHTIB, BPaXxOBYHIOUH
NpUB’ 3Ky 00’ €KTIB 10 MYHKTIB iCHYI0UOi reosie3nuHoi mepexi. [1o mpoBeaenH:o poOiT €
MO>KJIUBICTh JITaTH KOMILJIEKCHY OLIIHKY MaillaHynKa 3a0yJ0BH, BUKOHATH CXEMY MEpExX
TEpUTOpii Ta OOIPYHTYBAaTH EKOHOMIYHY JOLUUIBHICTh OyAIBHUITBA KOHKPETHOTO
00’€KTa HA KOHKPETHIN JIJISHIII.

Exercise VIII. Practice reading the dialogues with the partner. Learn the dialogues by
heart. Act out the dialogues.
I
Engineer (F): Hi Will. Thanks for coming in today.
Architect (M): Hi Petra. I'm glad to be here. Were excited about our new project.



Engineer: | have your site survey partially completed.
Architect: Great. Let's see what you have so far.
Engineer: Here is your topographic survey. You'll be glad to know that the site is level.
Architect: That's great. Do you have the figure ground study, too?
Engineer: My team is still working on that. We'll have everything ready to present to
you by Tuesday.
Architect: That sounds fine.
Engineer: | have some recommendations based on our results so far.
Architect: Such as?
Engineer: Your design will work better if the building faces north. The emergency and
delivery access would then be via Route 12.
Architect: Hmm. I’1l have to think that over. but it sounds like a good idea.
I
A: What is a surveyor?
B: Surveyors estimate property boundaries for construction projects.
A: Do they provide any data?
B: Yes, they do. They also provide useful data for mapmaking, mining, and legal
purposes.
A: What else do they do?
B: Surveyors measure land features, such as depth and shape, based on reference points.
A: Do they work with documents?
B: Yes. Surveyors also prepare maps and reports, and present results to clients.
i
Anna: What are you going to do?
Andrew: | am going to apply for a job of a surveyor.
Anna: What do Surveyor job duties include?
Andrew: They include measuring property boundaries, creating records of survey
results, supervising staff on-site and so on.
Anna: What skills do you need to be a surveyor?
Andrew: Surveyors usually hold a degree in Civil Engineering or relevant field.
Anna: Do you have it?
Andrew: Yes, | do.
Anna: What else do they need?
Andrew: They need to have excellent mathematical and problem-solving skills. These
professionals also have the ability to effectively collaborate with diverse disciplines,
such as engineers and architects.



Anna: | see. Good luck then!

Exercise IX. Retell the text according to the plan below.
1. General determination of Surveying.

2. Five parts of Surveyor’s work.

3. Surveying role in branches of engineering.

UNIT5
Read and translate the text.

DIFFERENCE BETWEEN PLANE SURVEYING AND GEODETIC
SURVEYING

Surveying can simply be defined as the process or technology of making
measurement in a scientific manner on, above, or below the earth’s surface in order to
determine points to produce a plan or map. When the area of surveying is small, and the
scale to which its result plotted is large, then it is known as plan, and the vice versa of
this is Map. Surveying is widely used in almost all civil engineering projects such as
construction of building, bridges, reservoirs, dams, railways, roads, irrigation projects
etc. Surveying can be classified based on different factors such as field of survey (like
land survey, marine survey, photogrammetric, etc.), object of surveys (like Engineering
purpose, military purpose, etc.), method of survey (like Triangulation, Trilateration,
etc.), and instruments used (Like chain surveying, theodolite surveying, levelling, etc.).
However, the prime classification of surveying is plane surveying and geodetic
surveying.

Plane Surveying

Plane surveying is a branch of surveying in which the surface of the earth is
considered as plane surface. This is the most commonly 29 practicing form of surveying.
This is used when the extent of the area to be surveyed is small (area less than 260
square km) as this method neglects the curvature of earth. In order to make calculations,
normally triangles are formed on the ground and these triangles are also assumed as
plane triangles and the rules of plane triangles are used to do the computations. The area
to be surveyed, and the error associated to the survey results are positively correlated
that is more the area more the error. So, this method is not suitable for more accurate or



precise large area surveying. Normally Plane surveying is useful for engineering
projects. Normally, survey for location and construction of railroads, highway, cannel,
and landing fields are categorized under this method.

Geodetic Surveying

Geodetic surveying is another branch of surveying in which the curvature of the
earth is considered when taking measurements on earth’s surface. That is the actual
spherical shape of earth is taken into account. This is also known as trigonometrical
surveying. The triangles formed are spherical triangles and calculations are made using
spherical trigonometry. In this method, measurements are taken using high precision
instruments. This method is used to determine or establish control points for other
surveys, and to long lines and areas. The position of each geodetic station is expressed
using longitude and latitude and Global Positioning System (GPS) is normally used for
this purpose.

Geodetic vs. Plane Survey

Plane Survey

Seodelic SUvey Line of equal elevation

Line of equal elevation

Plumb Line

Rod

Rod

Horizontal Plane

Earth’s surface

Geoid or other Datum \

What is the difference between Plane Surveying and Geodetic Surveying?

Though, both plane surveying and geodetic surveying are the methods of making
measurement on earth, they are having some distinguishing features.

1. Mainly, plane surveying ignores the curvature of the earth, while geodetic
surveying considers it.



2. Plane surveying is suitable for small areas, whereas Geodetic surveying suits
for surveying of large area.

3. Geodetic surveying is more accurate than plane surveying.

4. Triangles formed in plane surveying are plane triangles, but triangles formed in
geodetic surveying are spherical triangles.

5. Geodetic stations are in huge distance compared to stations formed in plane
surveying.

6. Moreover plane surveying uses normal instruments like chain, measuring tape,
theodolite, etc. to locate points on earth, while geodetic surveying uses more precise
instruments and modern technology like GPS.

VOCABULARY NOTES:

a scale — mkaa

plane surveying — miomuHHa 30MKa
geodetic surveying — reoae3nyHa 3ioMKa
to neglect — nexTyBaTu

to be suitable — migxoqutu

branch — Bigminenns

spherical triangles — cepuyni TpUKyTHHKH
to take into account — BpaxoByBaTH
distinguishing features — BigMiHHI 0COOIUBOCTI
to suit — macyBaTu

huge distance — Benmmye3Ha BifCTaHb

Exercise I. Answer the following questions and give examples.

1. How can surveying be defined?

2. Where is surveying widely used?

3. What is surveying classification based on?

4. What is the prime classification of surveying?

5. What is plane surveying?

6. What is geodetic surveying?

7. What is the main difference between Plane Surveying and Geodetic Surveying?

Exercise 1. Choose the contextual meanings of the words written in bold in Text 1.
1. Result

a) BUCHOBOK C) pe3yabTaT



b) cimiacTBO d) BucHOBOK

2. Consider

a) BpaxOByBaTu C) aymatu

b) o6mipkoByBaTH d) posrisimatu
3. Neglect

a) yImyckaTu C) iITHOpYBaTH
b) HexTyBaTH d) 3akumaru
4. Point

a) IMo3HayKa C) MicIie

b) myHKT d) Touka

5. Feature

a) BJIACTUBICTh C) byHKIIis

b) moxpoOui d) xapakrepucruka

Exercise I1l1. Complete the following sentences according to the text.
1. Surveying serves to produce ... .

2. Surveying is widely used in ... .

3. Objects of surveys are ... .

4. Methods of survey are ... .

5. The most commonly practicing form of surveying is ... .

6. ... 1s not suitable for accurate or precise large area surveying.

7. Global Positioning System is normally used for ... .

Exercise 1V. Correct the following statements if necessary.

1. When the area of surveying is small, and the scale to which its result plotted is large,
then it is known as Map.

2. The broad classification of surveying is plane surveying and geodetic surveying.

3. Plane surveying is a branch of surveying in which the curvature of the earth is
considered.

4. Geodetic surveying neglects the curvature of earth.

5. Plane surveying is suitable for more accurate or precise large area surveying.

6. In geodetic surveying, measurements are taken using high precision instruments.

Exercise V. Fill in the correct prepositions, translate the phrases, then choose any five
items and make up the sentences of your own.
1) _order to determine points;



2) to use _ civil engineering;

3) construction _ irrigation projects;
4) to be based _ different factors;
5) field _ survey;

6) to consider _ plane surface;

7) the curvature _ earth;

8) to be categorized _ the method;
9) to take _ account;

10) to be used _ the purpose;

11) to compare____ smth;

12) to locate points _ earth.

Exercise VI. Retell the text according to the plan below.

1. The prime classification of Surveying.

2. Definition of Plane surveying.

3. Definition of Geodetic surveying.

4. Six distinguishing features of Plane Surveying and Geodetic Surveying.

Exercise VII. Practice reading the dialogues with the partner. Learn the dialogues by
heart. Act out the dialogues.

A: —What is the main difference between plane surveying and geodetic surveying?

B: — Plane surveying is the process of surveying by assuming that the earth is flat.
Geodetic surveying is a process of surveying by considering the curvature or spherical
shape of the earth.

A: — Can you name them in detail?

B: — In plane surveying Earth surface is assumed as plain; in geodetic surveying Earth
surface is considered as spherical.

A: — What about the line which is formed by any two points?

B: — In plane surveying the line formed by any two points is considered as straight line —
as the same angles are plain angles. In geodetic surveying it is considered as arch —as the
same angles are spherical angles.

A: —What are they both suitable for?

B: — Plane surveying is suitable for small area surveying while geodetic surveying is
suitable for large area surveying.

A: — OK. Thank you.



UNIT 6
Read and translate the text

DIFFERENT TYPES OF SURVEYING EQUIPMENT: OLD AND NEW

A surveyor depends on their equipment for acquiring accurate measurements
quickly and easily. The text describes the various types of surveying equipment, both
ancient and modern, that are available in the market today. Many kinds of surveying
equipment have been used in the past and present to help a surveyor measure various
parameters of a land area. Each of these parameters is measured by a specific type of
measuring equipment. In this text we will learn about the importance of the main types
of surveying equipment, both old and new.

Old

In ancient times surveying equipment included chains, compass, solar compass,
transit, theodolite and more. Chains with equal size links were used to measure distance
between two required points. A compass was used to measure the direction of a line that
was being surveyed. A Solar Compass was used for measuring both the direction and
latitude of a particular point with the help of sun and stars. A Solar Compass could also
measure horizontal angles and the “true north” of a particular place.

A metallic measuring tape was used to measure shorter distances. As technology
gradually advanced with time, instruments used for surveying also improved. Horizontal
and vertical angles were measured using a simple theodolite whereas different heights
were measured by a basic level. Measuring wheels were also initially used by surveyors
to measure long distances in a short duration of time.
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Measuring wheels came in two types: mechanical and electrical, and both worked
on the same principle of rolling the wheel from the start to the end point. In the early
1900s, surveyors started to use surveying equipment such as planimeters, theodolites,
automatic levels and measuring wheels. A planimeter is the best known tool for
measuring asymmetrical land areas as they eliminate the need for charts or manual
calculations; whereas a theodolite allows measuring of horizontal and vertical angles.

A metallic measuring tape was used to measure shorter distances. As technology
gradually advanced with time, instruments used for surveying also improved. Horizontal
and vertical angles were measured using a simple theodolite whereas different heights
were measured by a basic level. Measuring wheels were also initially used by surveyors
to measure long distances in a short duration of time. Measuring wheels came in two
types: mechanical and electrical, and both worked on the same principle of rolling the
wheel from the start to the end point. In the early 1900s, surveyors started to use
surveying equipment such as planimeters, theodolites, automatic levels and measuring
wheels. A planimeter is the best known tool for measuring asymmetrical land areas as
they eliminate the need for charts or manual calculations; whereas a theodolite allows
measuring of horizontal and vertical angles.

A theodolite consists of a movable telescope attached over perpendicular axis. It
provides precise measurement of angles and is an integral part of every surveying tool
Kit. A transit is a type of theodolite but has less precision. An auto level or a dumpy level
is also a type of surveying equipment used for measuring horizontal levels. It consists of
a telescope like device fitted on a tripod stand. Auto level, tilting level, and self-leveling
level are all types of leveling instruments, each providing different rotating capabilities.
Most surveying instruments are fixed on a tripod, which acts as a support. As the name
suggests, tripods have three legs with length varying capability. Many of these
equipment is still used by surveyors around the world.
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New

Recent development in technology has provided some of the finest surveying
equipment present today. Moreover, with the introduction of global positioning system,
the methods of surveying have also totally changed. GPS has not only made surveying
faster but has increased the accuracy to amazing heights. GPS works with the help of
satellite systems which provide accurate data directly on the computer screen. Various
types of GPS equipment are available, from basic to highly advanced. Some GPS
equipment even has night vision which facilitates surveying during the night time.
However, it is said that though GPS helps in acquiring the exact position of the land; it
does not provide good results in dense forest areas or concrete constructions. For this
reason, an instrument known as total station is used along with the GPS.

Total station is a theodolite with an Electronic Distance Measurement Device.
Total station has also been one of the reasons behind the drastic change of technology in
the surveying field. EDMD shifted the surveying technology from optical mechanical
devices to digital electronic devices. In spite of just being distance measuring
equipment, total station can also be used for leveling when adjusted in a horizontal
plane. Most of the ultra-modern surveying devices are a combination of one or more of
these devices. There is a long list of surveying equipment available in the market today.
The selection of particular equipment depends on the type of application and accuracy
required.

Though all this equipment provides a wide range of options to surveyors, it is
advisable to have a thorough knowledge of both, the equipment and the desired survey.



This would not only help in bringing accuracy to the work but would also save
considerable time and money.

VOCABULARY NOTES:

surveying equipment — reoie3udHe 00J1aJHAHHS
a land area — 3emenpHa JUITHKA

equal size links — mocunanHs 0THAKOBOTO PO3MIPY
required points — HeoOXigHI TOUKH

measuring wheel — mipHe Koeco

to eliminate — mikBigyBaTH

an integral part — neBix’eMHa yacTuHa

a dumpy level — 6e3rmy3auii piBeHb

to facilitate — mosrermryBatu

to fit — migxoauTn

a tripod stands — migcTaBKa AJis IITaTHBA

a support — onopa

rotating capabilities — Mo>kTMBOCTI 0OepTaHHS
accurate data — Touni nani

to acquire — mpundaTu

exact position — TouHe MoJI0KEHHs

digital electronic devices — nugpoBi enekTpoHHI TPUCTPOT

when adjusted — npu HanamryBaHHi

a wide range of options — mupoxwuit BUOIp omiii
a thorough knowledge — rpyHToBHi 3HaHHS

Exercise 1. Answer the following questions.

1. What does a surveyor depend on for acquiring accurate measurements quickly and
easily?

. What did surveying equipment include in ancient times?

. What was used to measure distance between two required points?

. What could a Solar Compass measure?

. How were measuring wheels used?

. When did surveyors start to use planimeters, theodolites and automatic levels?
. What is a planimeter?

. A theodolite allows measuring of horizontal levels, doesn’t it?

. What does an auto level consist of?
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10. What surveying equipment uses satellite systems?
11. Does GPS provide good results in dense forest areas or concrete constructions?
12. What is used along with the GPS?

Exercise 1l. Match the English and Ukrainian equivalents.

1) short duration of time

2) measuring of angles

a) HaOip IHCTPYMEHTAIBHHX 3aC00IB,
THCTpyMeHTapii
b) pi3Hi TOBOPOTHI MOKJIHBOCTI

3) asymmetrical land areas C) BUMIp KyTiB

4) attached over axis
5) surveying tool kit

d) HecuMeTpUYHI TUTSHKH 3eMJTi
€) paauKaibHa 3MiHA TEXHOJIOT1i

6) different rotating capabilities f) mpukpimenuit Hag Biccio

7) satellite systems

g) KOpOTKa TPHUBAJIICTh Yacy

8) drastic change of technology h) cymytHukoBI cuctemu

Exercise I1l. Match the words with their definitions.

1. Boundary
2. Built-up

3. Inability
4. Accuracy

5. To advance
6. Theodolite
real

7. GPS

8. To ensure
9. Cadaster
10. Significant

a) the condition or quality of being true, correct, or exact;
freedom from error or defect.

b) a precision instrument having a telescopic sight for
establishing horizontal and sometimes vertical angles.

¢) something that indicates limits; a limiting line.

d) a global system of U.S. navigational satellites developed to
provide precise positional and velocity data and global time
synchronization for air, sea, and land travel.

e) lack of power, capacity, or means

f) an official register of the ownership, extent, and value of

property in a given area, used as a basis of taxation.

g) to improve or make progress.

h) (of an area) filled in with houses, as an urban region.
1) having or expressing a meaning; indicative; suggestive.
J) to make sure or certain.

Exercise IV. Match the surveying instruments with their descriptions.

1) planimeter

a) was used for measuring both the direction and latitude of a
particular point with the help of sun and stars



2) tripod b) mechanical and electrical, worked on the principle of rolling
the wheel from the start to the end point

3) solar compass c) the best known tool for measuring asymmetrical land areas
as they eliminate the need for charts or manual calculations

4) total station d) a type of surveying equipment used for measuring
horizontal levels

5) auto level e) has three legs with length varying capability

6) measuring wheels f) a theodolite with an electronic distance measurement device

Exercise V. Fill in the correct prepositions and translate the phrases.

1) types ... surveying equipment; 2) available ... the market; 3) distance ... two points;
4) to advance ... time; 5) to be used ... surveyors; 6) to consist ...; 7) measurement ...
angles; 8) to be fixed ... a tripod; 9) to work ... the help of satellite systems; 10) to
depend ... the type of application.

Exercise VI. Fill in the table with old and new equipment.
Chains, global positioning system, solar compass, transit, theodolite, metallic measuring
tape, total station, planimeter, automatic levels, measuring wheels.

EQUIPMENT

OLD NEW

Exercise VII. Translate into English.

[Mupoxe mommpeHHs reoiHGOpMAIITHIX CUCTEM 1 TEXHOJIOT1H 3yMOBUIIO PO3IITUPECHHS
chepu 3actocyBanHs GPS-oOmamnanHs B pi3HUX cdepax AISUTBHOCTI, BKJIIOYAIOYU
BHCOKOTOYHI I'€0JIe3MYHI BUMIPIOBAHHS, HaBIraiito, reoindpopmaiiiiiHi cucteMu Ta iH.,
Ja3epHe CKaHyBaHHs Ta AMCTaHIliiiHE 30HAYBaHHS 3emuii. [lpuuomy aemani OLIBIIOL
Bary HaOyBarOTb METOAM Ta MPUIaJAM TJIO0ATBHOTO IMO3UI[IOHYBAaHHS, OPIEHTOBAaHI Ha
IHTErpaiilo CyMmyTHUKOBOI HaBiramii Ta uudpoBux TtomorpadiyHuX KapT, Ta
OTIEPAaTUBHHUI MOHITOPUHT TEPUTOPIN Ta 00’ €KTIB HEPYXOMOCTI.



Exercise VIII. Translate the following sentences paying attention to the functions of the
verb “to have”.

1. Many kinds of surveying equipment have been used in the past and present.

2. A transit is a type of theodolite but has less precision.

3. Tripods have three legs with length varying capability.

4. Recent development in technology has provided some of the finest surveying
equipment present today.

5. The methods of surveying have also totally changed.

6. Some GPS equipment even has night vision which facilitates surveying during the
night time.

7. It is advisable to have a thorough knowledge of both old and new equipment.

Exercise IX. Retell the text according to the plan below.
1. Surveying equipment used in ancient times.
2. Modern surveying equipment.

Exercise X. Read and complete the dialogue.
- Just have a look at the tool!
- Emm... I have no idea what it is for. Do you?
- Well, perhaps people used it to know the right vertical position.
- Let me guess! Thisisa ...

Look at the picture of the ancient tools for measuring. Name them and use in the
dialogue of your own.




Read and complete the dialogue.

Hello, what are you doing?

I have just come from the site.

What equipment did you ....?

The theodolite.

Did you ... data?

Certainly, I did. Now I am trying to ... them.
Ok, won’t bother you anymore.

Read and complete the dialogue.

Let us get down to work. What about the land in ...?

I...1t. Iwvisited the ..., collected ... and ... them.

Can you ... your plans already?

Sure. Here it is. I also ... the effectiveness of the land usage.
Great job!

Indeed.

Exercise XI. Practice reading the dialogues with the partner. Learn the dialogues by
heart. Act out the dialogues.

A: — What do you know about geodetic surveying techniques?

B: — Terrestrial geodetic techniques observe the Earth surface and its changes, sea level,
gravity field and the height by sensors on or near to the Earth surface.

A: — What are they?



B: — They are as follows: Tide Gauge measurements to measure sea surface heights at
the

coast. Absolute and relative gravity measurements on ground.
A: — What does the toolbox of Geodesy comprise?
B: — It comprises different sensors and instruments on the Earth (land and oceans), in
the

air, and in space.
A: — Can we say that together they compose one large, comprehensive “geodetic
instrument” for monitoring the System Earth in a wide range of spatial and temporal
scales.
B: — Yes, you are right.

UNIT 7
Read and translate the text.

GEODETIC SURVEYING TECHNIQUES (part 1)

Four traditional surveying techniques (1) astronomic positioning, (2)
triangulation, (3) trilateration, and (4) traverse are in general use for determining the
exact positions of points on the earth's surface.

Horizontal positioning. Astronomic Position Determination

Astronomic positioning is the oldest positioning method. It has been used for
many Yyears by mariners and, more recently, by airmen for navigational purposes.
Geodesists must use astronomic positions along with other types of survey data such as
triangulation and trilateration to establish precise positions.

As the name implies, astronomic positions are obtained by measuring the angles
between the plumb line at the point and a star or series of stars and recording the precise
time at which the measurements are made. After combining the data with information
obtained from star catalogues, the direction of the plumb line (zenith direction) is
computed.

While geodesists use elaborate and very precise techniques for determining
astronomic latitude, the simplest method, in the northern hemisphere, is to measure the
elevation of Polaris above the horizon of the observer. Astronomic latitude is defined as
the angle between the perpendicular to the geoid and the plane of the equator.



Astronomic longitude is the angle between the plane of the meridian at Greenwich
(Prime Meridian) and the astronomic meridian of the point. Actually, it is measured by
determining the difference in time-the difference in hours, minutes, and seconds
between the time a specific star is directly over the Greenwich meridian and the time the
same star is directly over the meridian plane of the point.

Astronomic observations are made by optical instruments-theodolite, zenith
camera, prismatic astrolabe-which all contain leveling devices. When properly adjusted,
the vertical axis of the instrument coincides with the direction of gravity and is,
therefore, perpendicular to the geoid. Thus, astronomic positions are referenced to the
geoid.

Triangulation

The most common type of geodetic survey is known as triangulation. It differs
from the plane survey in that more accurate instruments are used, instrumental errors are
either removed or predetermined. Another very important difference is that all of the
positions established by triangulation are mathematically related to each other.

Basically, triangulation consists of the measurement of the angles of a series of
triangles. The principle of triangulation is based on simple trigonometric procedures. If
the distance along one side of a triangle and the angles at each end of the side are
accurately measured, the other two sides and the remaining angle can be computed.
Normally, all of the angles of every triangle are measured for the minimization of error
and to furnish data for use in computing the precision of the measurements. Also, the
latitude and longitude of one end of the measured side along with the length and
direction (azimuth) of the side provide sufficient data to compute the latitude and
longitude of the other end of the side.

There are four general orders of triangulation. First-Order (Primary Horizontal
Control) is the most accurate triangulation. It is costly and time-consuming using the
best instruments and rigorous computation methods. First-Order triangulation is usually
used to provide the basic framework of horizontal control for a large area such as for a
national network. It has also been used in preparation for metropolitan expansion and for
scientific studies requiring exact geodetic data. Its accuracy should be at least one part in
100,000. Second-Order, Class | (Secondary Horizontal Control) includes the area
networks between the First-Order arcs and detailed surveys in very high value land
areas. It should



GEODETIC COORDINATES

ELLIPSOID

indicate an accuracy of at least one part in 50,000. The demands for reliable horizontal
control surveys in areas which are not in a high state of development or where no such
development is anticipated in the near future justifies the need for a triangulation
classified as Second-Order, Class Il (Supplemental Horizontal Control). This class is
used to establish control along the coastline, inland waterways and interstate highways.
The control data contributes to the National Network and is published as part of the
network. The minimum accuracy allowable in Class Il of Second-Order is one part in
20,000. Third-Order, Class | and 17 Class Il (Local Horizontal Control) is used to
establish control for local improvements and developments, topographic and
hydrographic surveys, or for such other projects for which they provide sufficient
accuracy. Its accuracy should be at least one part in 10,000 for Class | and one part in
5,000 for Class Il. The sole accuracy requirement for Fourth-Order triangulation is that
the positions be located without any appreciable errors on maps compiled on the basis of
the control. Normally, triangulation is carried out by parties of surveyors occupying
preplanned locations (stations) along the arc and accomplishing all the measurements as
they proceed.
(adopted from http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003B.HTM)

VOCABULARY NOTES:

surveying techniques — reoae3nyHa TeXHIKa

astronomic positioning — acTpoHOMiYHE O3HIIOHYBAHHS
triangulation — TpianrysIsiis

trilateration — Tpunareparis

navigational purposes — naBiramiisi mii


http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003B.HTM
http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003B.HTM

astronomic latitude — actporomiuHa mupoTa

survey data — gaHi onMTyBaHHS

leveling device — BupiBHIOBaHMI TPUCTPIii

properly adjusted — BigperyaboBaHHi HaJICKHUM YHHOM
to coincide — 30iraTucs

accurate instruments — To4Hi iHCTpYMEHTH

longitude — moBrora

metropolitan expansion — po3mupeHHs: MeTPOIOii
coastline — Geperosa JiHis

rigorous — cyBopui

inland waterways — BHyTpilllHi BOJIHI TEPUTOPIi
interstate highways — mixkepsxaBHi MaricTpani

sole accuracy requirements — euHi BUMOTH 10 TOYHOCTI

Exercise I. Answer the following questions.
. What are traditional surveying techniques? What are they used for?
. How are astronomic positions obtained?
. How is astronomic latitude defined?
. What is astronomic longitude? How is it measured?
. How do optical instruments astronomic observations made by work (function)?
. What are the differences between the plane survey and triangulation?
. What is the principle of triangulation based on?
. What are four general orders of triangulation?
. When is each triangulation order used?
10. Which accuracy should four orders of triangulation indicate?
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Exercise Il. Match words similar in meaning.

1. purpose a. method

2. data b. surveyor

3. along with Cc.aim

4. imply d. establish

5. observer e. information
6. technique f. mistake

7. compute g. together

8. accurate h. measure

9. error I. precise



10. determine J-

mean

Exercise Ill. Give English equivalents for the following word combinations.

. BU3HAYATH TOYHE TOJI0KEHHS
. BUMIp KYTIB

. IIMPOTa

. IOBroTa

1

2

3

4

S. IPaBWIBHO BCTAHOBJIEHUM

6. BUK/II0YATH IIOMUJIKH

7. BUMaraT TOYHI BIZIOMOCTI
8. MIATBEPKYBATH HEOOX1THICTh
9. 3a0e3ne4uyBaTH TOYHICTh

10. rpymna nociaigHuKIB

Exercise V. Give Ukrainian equivalents for the following word combinations.

. surveying techniques

. to measure the elevation

. the Greenwich meridian

. a leveling device

. to be related to each other

. to be costly and time-consuming

. to provide the basic framework

. the area networks

. to establish control

10. to accomplish all the measurements
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Exercise V. Match sentence halves.

1. The position of a point can be
obtained

a. to compute the astronomic longitude of
the point.

2. The difference between the time at
the point and the time at Greenwich is
used

b. when distances between two points are
too long.

3. Astronomic positions are

c. measure much longer distances without
losing accuracy.




4. The laser equipped geodmeter can d. directly by observing the stars.

5. Flare triangulation is a method which | e. wholly independent of each other.
Is used

Exercise VI. Ask all possible questions to the sentences from exercise V.

Exercise VII. Read the text and give a short summary.
Snel (Snellius or Snel van Royen), Willebrord

Snel (Snelllus or Snel van Royen), Willebrord (b. Leiden, Netherlands, 1580; d. Leiden,

30 October 1626), mathematics, optics, astronomy.
Snel was the son of Rudolph Snellius, or Snel van Royen,
professor of mathematics at the new University of Leiden, and
of Machteld Cornelisdochter. He studied law at the university
but became interested in mathematics at an early age. Through
the influence of Van Ceulen, Stevin, and his father, he
received permission in 1600 to teach mathematics at the
university. Soon afterward he left for Wiirzburg, where he met
Van Roomen. He then went to Prague to conduct observations
under Tycho. He also met Kepler, and traveled to Altdorf and
Tiibingen, where he saw Maistlin, Kepler’s teacher. In 1602
Snel studied law in Paris. He returned home in 1604, after
having traveled to Switzerland with his father, who was then in Kassel at the court of the
learned Prince Maurice of Hesse.

After his father’s death in March 1613, Snel succeeded him at the university, and
two years later he became professor. He taught mathematics, astronomy, and optics,
using some instruments in his instruction.

Sharing the admiration of his father and of Maurice of Hesse for Ramus, Snel
published Ramus’ Arithmetica, with commentary, in 1613. During this period Snel
prepared the Latin translation of two books by Van Ceulen. Snel’s lack of attention to
this translation may have been due to preoccupation with geodetic work. In 1615 he
became deeply involved in the determination of the length of the meridian, selecting for
this work the method of triangulation, first proposed by Gemma Frisius in 1533 and also
used by Tycho. Snel developed it to such an extent that he may rightfully be called the
father of triangulation. Starting with his house (marked by a memorial plague in 1960),
he used the spires of town churches as points of reference. Thus, through net of

| RODOLPHUS SNELLIUS MATHE.
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triangles, he computed the distance from Alkmaar to Bergen-op-Zoom (around 130
kilometers). The two towns lie on approximately the same meridian. Snel used the
distance from Leiden to Zoeterwoude (about 5 kilometers) as a baseline. His instruments
were made by Blaeu; and the huge, 210-centimeter quadrant used for his triangulations
Is suspended in the hall of the Leiden astronomical observatory. The unit of measure
was the Rhineland rod (1 rod = 3.767 meters), recommended by Stevin to the States
General in 1604 (Stevin, Principal Works, 1V [1964], 24); and, following Stevin, the rod
was divided into tenths and hundredths. The results were presented in Eratosthenes
batavus (1617).

Dissatisfied with his geodetic work Snel began to correct it, aided by his pupils,
and extended his measurements to include the distance from Bergen-op-Zoom to
Mechelen. Unaided by logarithms, he continued this work throughout his life. His early
death in 1626 prevented him from publishing his computations, which are preserved his
own copy of Eratosthenes batavus at the Royal Library in Brussels. They were recently
checked by N. D. Haasbroek and were found to be conscientious and remarkably
accurate. Haasbroek could not say as much for the way in which Musschenbroek
handled these notes in his —” De magnitudine terrae”, in Physicae experimentales ...
(1729).

Snel published some observations by Biiirgi and Tycho in 1618, and his
descriptions of the comets of 1585 and 1618. Although he demonstrated from the
parallax that the comet was beyond the moon and therefore could not consist of
terrestrial vapors, he still believed in the character of comets as omina.

In 1624 Snel published his lessons on navigation in Tiphys batavus (Tiphys was the pilot
of the Argo). The last works published by Snel himself were Canon 21 triangulorum
(1626) and Doctrina triangulorum (1627), the latter completed by his pupil Hortensius.

Snel’s best-known discovery, the law of refraction of light rays, which was named
after him, was formulated probably in or after 1621, and was the result of many years of
experimentation and of the study of such books as Kepler’s Ad Vitellionem
paralipomena (1604) and Risner’s Optica (1606. Snel’s manuscript, which contained his
results, has disappeared, but it was examined by Issac Vossius (1662) and by Huygens,
who commented on it in his Dioptrica (1703, 1728).

The priority of the publication of the law remains with Descartes in his Dioptrique
(1637), stated without experimental verification. Descartes has been accused of
plagiarism (for example, by Huygens), a fact made plausible by his visits to Leiden
during and after Snel’s days, but there seems to be no evidence for it.



Snel was buried in the Pieterskerk in Leiden. The monument erected to him and

his wife, who died in 1627, is still there.
(adopted from the encyvlopedia.com)

Exercise VIII. Ask questions to the underlined words and phrases.

1. At Leiden, Snel prepared a Latin translation of Stevin’s Wisconstighe
Ghedachtenissen, which was then being published.

2. He also busied himself with the restoration of the two books of Apollonius on plane
loci, preserved only in abstract by Pappus.

3. In 1608 Snel married Maria De Lange, daughter of a burgomaster of Schoonhoven;
only three of their eighteen children survived.

4. The Doctrina, which comprise a plane and spherical trigonometry, includes the
recession problem for two points, often named after P. A. Hansen (1841).

5. Descartes has been accused of plagiarism (for example, by Huygens), a fact made
plausible by his visits to Leiden during and after Snel’s days, but there seems to be no
evidence for it.

UNIT 8
Read the text and match paragraphs A-D with gaps 1-5.

GEODETIC SURVEYING TECHNIQUES (part 2)
Trilateration

Another surveying method involves the use of radar and aircraft. The SHORAN,
HIRAN and SHIRAN electronic distance measuring systems have been applied to
performing geodetic surveys by a technique known as trilateration. Since very long lines
(to 500 miles) could be measured by these systems, geodetic triangulation networks
have been extended over vast areas in comparatively short periods of time. In addition,
the surveys of islands and even continents separated by extensive water barriers have
been connected by the techniques.

1.




Traverse

The simplest method of extending control is called traverse. The system is similar
to dead reckoning navigation where distances and directions are measured. In
performing a traverse, the surveyor starts at a known position with a known azimuth
(direction) to another point and measures angles and distances between a series of
survey points.

MAJOR TRILATERATION SURVEYS
SHORAN AND HIRAN

If the traverse returns to the starting point or some other known position, it is a
closed traverse, otherwise the traverse is said to be open. The traverse consists of a
series of high-precision length, angle and astronomic azimuth determinations running
approximately east-west and north-south through the conterminous states, forming
somewhat rectangular loops.

Vertical positioning

Vertical surveying is the process of determining heights-elevations above the
mean sea level surface. The geoid corresponds to the mean level of the open sea. In
geodetic surveys executed primarily for mapping purposes, there is no problem in the
fact that geodetic positions are referred to an ellipsoid and the elevations of the positions
are referred to the geoid.

3.

Precise geodetic leveling is used to establish a basic network of vertical control
points. From these, the height of other positions in the survey can be determined by



supplementary methods. The mean sea level surface used as a reference (vertical datum)
Is determined by obtaining an average of the hourly water heights for a period of several
years at tidal gauges.

There are three leveling techniques-differential, trigonometric, and barometric
which yield information of varying accuracy. Differential leveling is the most accurate
of the three methods. With the instrument locked in position, readings are made on two
calibrated staffs held in an upright position ahead of and behind the instrument. The
difference between readings is the difference in elevation between the points.

4.

The exact elevation of at least one point in a leveling line must be known and the
rest computed from it. Trigonometric leveling involves measuring a vertical angle from
a known distance with a theodolite and computing the elevation of the point.

5.

It is, therefore, a somewhat more economical method but less accurate than
differential leveling. It is often the only practical method of establishing accurate
elevation control in mountainous areas. In barometric leveling, differences in height are
determined by measuring the difference in atmospheric pressure at various elevations.
Air pressure is measured by mercurial or aneroid barometers, or a boiling point
thermometer. Although the degree of accuracy possible with this method is not as great
as either of the other two, it is a method which obtains relative heights very rapidly at
points which are fairly far apart. It is widely used in the reconnaissance and exploratory
surveys where more exacting measurements will be made later or are not required.

A With the angular measurements, the direction of each line of the traverse
can be computed; and with the measurements of the length of the lines, the position of
each control point computed.

B The optical instrument used for leveling contains a bubble tube to adjust it
in a position parallel to the geoid. When properly "set up” at a point, the telescope is
locked in a perfectly horizontal (level) position so that it will rotate through a 360 arc.

C However, geodetic data for missiles requires an adjustment in the elevation
information to compensate for the undulations of the geoid above and below the regular
mathematical surface of the ellipsoid. The adjustment uses complex advanced geodetic
techniques.



D The Canadian SHORAN network connecting the sparsely populated
northern coastal and inland areas with the central part of the country and the North
Atlantic HIRAN Network tying North America to Europe are examples of the
application of the trilateration technique. SHIRAN has been used in the interior of
Brazil.

E With this method, vertical measurements can be made at the same time
horizontal angles are measured for triangulation.

http://www.ngs.noaa.gov/PUBS_L1B/Geodesy4Layman/TR80003B.HTM)

VOCABULARY NOTES:

aircraft — mitax

distance measuring system — cuctema BUMIpIOBaHHS BiJCTaHi
extensive water barrier — Benmka BogHa nepenikoa

leveling — BupiBHIOBaHHS

loop — meTus

reconnaissance — po3BiJika, IOCIi)KyBaHHsI, 30H1yBaHHS
reckoning navigation — po3paxyHoK HaBirarii

survey points — orsA0Bi TOYKH

conterminous — 301XHHIA, TPUKOPIOHHHIHA

tidal gauge — nmpurBOMIp

various elevations — pi3Hi BUCOTH

boiling point thermometer — repmMomeTp TeMIiepaTypH KHITiHHS
fairly far apart — nocuTh najieko OAMH BiJ OAHOTO

undulation — xBWISACTICTB

Exercise I. Translate words of the same root into Ukrainian.

To measure — measured — measureless — measurement — measuring —
measurable — measurer

To extend — extended — extending — extensive — extension — extensible

To compute — computer — computation — computable — computing —
computerize (d)

Exercise Il. Match words with their definitions.

barrier azimuth  technique loop level ellipsoid  elevation



http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003B.HTM
http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003B.HTM

| - a way of carrying out a particular task, especially the execution or
performance of an artistic work or a scientific procedure;

20 - the direction of a celestial object from the observer, expressed as the
angular distance from the north or south point of the horizon to the point at which a
vertical circle passing through the object intersects the horizon;

30 - a three-dimensional figure symmetrical about each of three perpendicular
axes, whose plane sections normal to one axis are circles and all the other plane sections
are ellipses;

4, i - a height or distance from the ground or another stated or understood base;

5. il - the action or fact of raising or being raised to a higher or more important
level, state, or position;

0. v - a circumstance or obstacle that keeps people or things apart or prevents
communication or progress;

T, - a length of thread, rope, or similar material, doubled or crossing itself, used

as a fastening or handle

Exercise I1l. Mark the following sentences True or False.

1. Only distances are measured in trilateration.

2. If the traverse returns to the starting point or some other known position, it is an open
traverse.

3. Reckoning navigation methods in geodesy involve the determination of an observer's
position from observations of the moon, stars and satellites.

4. Vertical surveying is the process of determining heights-elevations above the mean
sea level surface.

5. Trigonometric, differential and barometric leveling techniques turn in information of
varying accuracy.

6. Differential leveling measures a vertical angle from a known distance with a
theodolite and computing the elevation of the point.

7. In barometric leveling, differences in angles are determined by measuring the
difference in atmospheric pressure at various elevations.

Exercise IV. Find words in the text similar in meaning.
1. fulfill

2. spacious
3. space
4. use



dot
apparatus
precision
right-angled
. vertical

10. compression
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Exercise V. Match adjectives with suitable nouns.

1. extending a. technique

2. surveying b. length

3. rectangular c. control

4. trilateration d. instruments
5. high-precision e. method

6. vertical f. traverse

7. angular g. pressure

8. air h. loops

9. closed I. angle

10. optical J. measurements

Exercise VI. Complete the text using the words in CAPITALS in the correct
form.

The dictionary defines the verb survey as "To determine and delineate the form,
extent, position, etc., of, as a tract of land, by 1) TAKE linear and angular
2) MEASURE, and by applying the principles of geometry and trigonometry"”. One of
the functions of the science of geodesy is defined as the 3) DETERMINE of the exact
positions of points on the earth's surface. Astronomic positions are
4) REFER to the 29 geoid that is a surface along which the gravity potential is
everywhere equal and to which the 5) DIRECT of gravity is always perpendicular.
Another astronomic observation related to 6) HORISONT positioning is the astronomic
azimuth. Very 7) ACCURACY azimuths are used in the controlling of the orientation of
8) ONE-order triangulation. Triangulation is extended over large areas by connecting
and 9) EXTEND series of arcs and forming a network or triangulation system. The
network is adjusted in a manner which reduces the effect of observational errors to a



minimum. A denser distribution of geodetic control 10) ACHIEVE in a system by
subdividing or filling in with other surveys.

Exercise VII. Translate the following sentences into English.

1. KinmeBoto meToro reoae3ndHoi mepexi ('M) € Bu3HaueHHS KOOPJAWHAT Te€0IC3UNIHIX
MyHKTIB.

2. Icuyrots mMetonu modyaoBu I'M, BuOIp SKUX BH3HAYAETHCS YMOBAMH MICIIEBOCTI,
HEOOX1THOIO TOYHICTIO Ta €KOHOMIYHOIO €(hEeKTUBHICTIO.

3. Tpianrynamis — croci0 modymoBu Ha MicieBOCTI I'M K TPUKYTHHUKIB, Y SKHX
BUMIPSHO BCl KyTH 1 0a3uWCHI BUXiJHI JaHl. JIOBXUHU 1HIIMX CTOPIH OOYHUCIIOIOTH 3a
TPUTOHOMETPUYHUMHU (POPMYyJIaMH, TOTIM 3HAXOASATh ITUPEKIIHHI KyTH (a3UMYyTH)
CTOpIH 1 BU3HAYAIOTh KOOPIUHATH.

4. Tpunartepaniss — metoJ modynoBu I'M Ha MICLIEBOCTI y BUIJISIII TPUKYTHHKIB, Y SIKHX
BUMIpSIHI JTOBKUHU CTOPIH (BIACTaHb MK T€OJE3UMYHUMHU NYHKTaMH), a KyTH MIDX
CTOPOHAMHU BUPaXOBYIOTb.

5. ITomironomeTpist — crocid mooymoBu I'M Ha MICIIEBOCTI y BHIJIS/II JIOMAaHUX JIHIMN,
3BaHUX XOJaMH, BEPIIMHU SKUX 3aKpIIUICHI T€0JC3WYHUMU MyHKTaMH. BUMIpSIOTHCS
JIOBXUHH CTOPIH X0y Ta TOPU3OHTAIbHI KyTH M1 HUMHU.

6. JIiHiitHO-KyTOB1 MOOY/I0BH, B SIKUX JIiHIMHI Ta KyTOBI BUMIPH TOE€IHYIOTHCS HAMO1IBIII
HaIIHHO.

/. ®opma Mepexi Moke OyTH pi3Ha, HapPUKIAJ, YOTUPUKYTHHUK, Y SIKOTO BUMIPIOIOTh
BC1 TOPU30HTAJIbHI KYTH Ta 1 CYMIXKHI CTOPOHH, a JIB1 1HIII CTOPOHH OOYHCITIOOTh.

8. Meroau BUKOPHUCTAHHS CYMyTHHUKOBUX TEXHOJOTIH, Y SKUX KOOPJAWHATH IMYHKTIB
BHU3HAYAIOTHCS 32 IOTIOMOT'OI0 CYITyTHUKOBHUX CHUCTEM, a came amepukaHchkuii GPS.

9. IIi Meromu MarOTh PEBOJIOIIHE HAYKOBO-TEXHIYHE 3HAYCHHS 3a JOCATHYTUMU
pe3ynbTaTaMu B TOYHOCTI, OTMIEPATUBHOCTI OTPUMAHHS PE3yJIbTaTiB, BCEMOTOJHOCTI Ta
I110/10 HEBUCOKOI BapTOCT1 POOIT Y MOPIBHSAHHI 3 TPAAULIHHUMU METOaMU BiTHOBJICHHS
M1ITPUMAHHS T'€0/Ie3NYHOT OCHOBHU Ha HAJICKHOMY PIBHI.

UNIT 9

Read and translate the text



GEODETIC SYSTEMS

A datum is defined as any numerical or geometrical quantity or set of such
guantities which serve as a reference or base for other quantities. In geodesy two types
of datum must be considered: a horizontal datum which forms the basis for the
computations of horizontal control surveys in which the curvature of the earth is
considered, and a vertical datum to which elevations are referred. In other words, the
coordinates for points in specific geodetic surveys and triangulation networks are
computed from certain initial quantities (datum).

Horizontal Geodetic Datum

A horizontal geodetic datum may consist of the longitude and latitude of an
initial point (origin); an azimuth of a line (direction) to some other triangulation station;
the parameters (radius and flattening) of the ellipsoid selected for the computations; and
the geoid separation at the origin. A change in any of these quantities affects every point
on the datum.

In areas of overlapping geodetic triangulation networks, each computed on a
different datum, the coordinates of the points given with respect to one datum will differ
from those given with respect to the other. The differences occur because of the different
ellipsoids used and the probability that the centers of each datum'’s ellipsoid is oriented
differently with respect to the earth's center. In addition, deflection errors in azimuth
cause a relative rotation between the systems. Finally, a difference in the scale of
horizontal control may result in a stretch in the corresponding lines of the geodetic nets.
Datum Connection

There are three general methods by which horizontal datum can be connected.
The first method is restricted to surveys of a limited scope and consists of systematic
elimination of discrepancies between adjoining or overlapping triangulation networks.
The second one is the gravimetric method of Physical Geodesy and the third — the
methods of Satellite Geodesy. These methods are used to relate large geodetic systems to
each other and/or to a world system. Both the gravimetric and satellite methods produce
necessary "connecting" parameters from reduction of their particular observational data.
Vertical Datum

Just as horizontal surveys are referred to specific original conditions (datum),
vertical surveys are also related to an initial quantity or datum. Elevations are referred to
the geoid because the instruments used either for differential or trigonometric leveling
are adjusted with the vertical axis coincident to the local vertical. As with horizontal



datum, there are many discrepancies among vertical datum. There is never more than 2
meters’ variance between leveling nets based on different mean sea level datum;
however, elevations in some areas are related to surfaces other than the geoid; and
barometrically determined heights are usually relative.

In the European area, there are fewer vertical datum problems than in Asia and
Africa. Extensive leveling work has been done in Europe and practically all of it has
been referred to the same mean sea level surface. However, in Asia and Africa the
situation has been different. In places there is precise leveling information available
based on mean sea level. In other areas the zero elevation is an assumed elevation which
sometimes has no connection to any sea level surface. China has been an extreme
example of this situation where nearly all of the provinces have had an independent zero
reference. There is very little reliable, recent, vertical data available for much of the area
of Africa and Asia including China.

The mean sea level surface in the United States was determined using 21 tidal
stations in this country and five in Canada. This vertical datum has been extended over
most of the continent by first-order differential leveling. Concurrent with the new
adjustment of the horizontal network, mentioned previously, is the readjustment of the
vertical network. Countries of North and Central America are involved. In the

conterminous United States 110,000 kilometers of the basic network are being releveled.
(adopted from http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003B.HTM)

VOCABULARY NOTES:

curvature — BUKpUBIICHHS

quantity — KiTbKICTb

flattening — crutrorryBaHHs

overlapping — nepekpurts

deflection error — mora nporuny
relative rotation — BimHOCHE 0OepTaHHS
a limited scope — oOMexkeHa cdepa 3acToCyBaHHS
discrepancy — HeBiAOBIAHICTD

adjoining — mpUMHUKaHHs

coincident — 36irarucs

sea level surface — moBepxHst piBHS MOpPs
concurrent — ogHouyacHUM

to relevel — BupiBHIOBaTH


http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003B.HTM
http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003B.HTM

Exercise I. Read the text and answer the following questions.
. What is datum?

. How many types of datum are there in geodesy?

. What does a horizontal datum consist of?

. Why do discrepancies between datum occur?

. What are three methods of datum connection?

. Why are elevations in vertical datum referred to the geoid?
. What are discrepancies among vertical datum?

. What are vertical datum problems in Europe and in Asia?
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Exercise 1l. Mark the following sentences True or False.

1. A horizontal datum is a datum to which elevations are referred and vertical
one is a datum in which the curvature of the earth is considered.

2. There are some quantities which may affect every point on the datum.

3. The survey of the limited scope, the gravimetric method of Physical
Geodesy and the methods of Satellite Geodesy are methods of horizontal
datum.

4. There are no differences among vertical datum.

5. There are more vertical datum problems in Europe than in Asia.

6. China is an example of zero elevation which has no connection to the sea
level surface.

7. The mean sea level surface in Canada was determined by 31 tidal stations.

Exercise I1l. Match words similar in meaning.

1. kind a. error

2. suppose b. initial

3. primary C. restrict
4. chose d. deflection
5. deviation e. type

6. adjust f. determine
7. mistake g. consider
8. limit h. instrument
9. tool I. orient

10. resolve J. select

Exercise IV. Match words opposite in meaning.



1. ruin a. differ
2. lower b. connect
3. be alike c. unify

4. shrink d. form

5. enlarge e. reduce
6. separate f. accurate
7. unreliable g. stretch
8. following h. previous
9. inaccurate I. elevate
10. diversify J. reliable

Exercise V. Match two halves of the statements and translate them into Russian.

1. neighboring a. advanced nation

2. military interests of b. existing local surveys
3. different surveys C. countries

4. various weapon d. requirement

5. technically e. each country

6. economic f. international nature

7. surveys of g. varying size

8. military h. distance requirements
9. the size and I. systems

10. the expansion and unification of j. shape of the earth

Exercise VI. Fill in the sentences with the statements from exercise V.,
Major Datum Before World War 11

By 1940, every 1) ..... had developed its own geodetic system to an extent
governed by its economic and military requirements. Some systems were developed by
2) ..... and others by new nationwide surveys replacing outdated local ones. Normally,
3) ..... did not use the same geodetic datum. There was no 4) ..... for common geodetic
information and the use of common datum was contrary to the 5) ..... . The only 6) .....
based on one datum were the few measurements of long arcs accomplished for the
purpose of determining 7) ..... . The net result was that there were many 8) ..... which
differed from each other remarkably.



As 9) ..... increased, positioning information of local or even national scope
became unsatisfactory. The capabilities of the 10) ..... increased until datum of at least
continental limits were required.

Exercise VII. Translate the following sentences into English.

1. 3aBmsKku 4YHCIEHHUM BHMIpaM Ta BHBUCHHIO CTAaTUCTUKHU pe3yJbTaTiB, OyB
oOrpyHTOBaHMI TIOCTyNAT Mpo Gopmy 3emii, K reoifa — Ky, CIUTIOCHYTOI Y HampsMy
nomrociB. OOk 1mi€ei OOCTaBMHM JIO3BOJMB 3pPOOMTH KapTorpadiro TOYHIIIOKO,
BpaxyBaTH 3MIHU KPUBU3HHM 3EMHOI IMOBEPXHI 3aJ€KHO BIJ MMIUPOTH Ta JAOBTLOTH
MICIIEBOCTI.

2. JInst BU3HAYEHHSI MOJOXKEHHS OyAb-sIKOI TOUKM 3€MHOI NOBEPXHI BUKOPHUCTOBYIOTH
TPU KOOPAUHATH: IIUPOTY, JOBFOTY Ta BUCOTY HaJl HyJIbOBUM PIBHEM —

pIBHEM MODSL.

3. ¥V macmrtabi OfHi€i KpaiHW HYJIbOBUM pIBEHb BUCOT BHU3HAYAETHCS BUXOASYH 3
CepelIHIX MOKa3HUKIB 0araTOpIYHUX BUMIPIB HA KUJIBKOX BOAOMIPHUX MOCTAX.

4. TpanumiiHO TOPU30HTAJIBbHI Ta BEPTUKAIbHI KOOPAMHATH PO3TIAIATHCS MOPI3ZHO 1
BUXI1JIHI TyHKTU BCTAHOBJIIOIOTHCS JJI1 HUX OKPEMO.

5. llupoko momMpeHa sk METOJ 3MOMKH T€O0JIe3MYHa 3WOMKa, 3a JOMOMOTOI0 SIKO1
OTPUMYIOTh 3HIMAJIBHUI MaTepia JUisl Fe0Ae3NYHUX KapT a0 IJIaHIB.

6. I'eonesnuna Mepexa Oyap-IKOTO BUAY NPEACTABISE€ CUCTEMY Oa3UCHUX TOYOK YU
OMOPHUX NYHKTIB 3€MHOI MOBEPXHI, CTAHOBHILE SKUX BU3HAYEHO 1 3a(PIKCOBAHO Yy
CIUIbHIN 1M BCIX CUCTEMI I'€0/IE3UYHUX KOOPAUHAT.

7. Bynp-sika Mepeka BHCOTHHUX OMOPHUX IMYHKTIB IIiJl YaC BUKOHAHHS reoie3li 3emu
OyayeThCsl METOJJaMU T€OMETPUYHOTO Y TPUTOHOMETPUYHOTO HIBEJIFOBAHHSL.

Exercise VIII. Practice reading the dialogues with the partner. Learn the dialogues by
heart. Act out the dialogues.

A: — What are geodetic coordinates?

B: — Geodetic coordinates are a type of curvilinear orthogonal coordinate system used in
geodesy.

A: — What are they based on?

B: — They are based on a reference ellipsoid.

A: — They include. They include geodetic latitude, longitude, and ellipsoidal height.

B: — What is this triad known as?

A: — The triad is also known as Earth ellipsoidal coordinates.



I
A: — What is the standard used in cartography, geodesy, and satellite navigation
including GPS?
B: — Itisthe World Geodetic System (WGS).
A:— What is WGS 84?
B: — Itis its current version. It defines an Earth-centered, Earth-fixed coordinate system
and a geodetic datum.
A: — Does it describe anything?
B: — Yes, it does. It also describes the associated Earth Gravitational Model (EGM)
and
World Magnetic Model (WMM).

A: — Where can we find the standard?
A: —  The standard is published and maintained by the United States National
Geospatial-

Intelligence Agency.

UNIT 10
Read and translate the text

PHYSICAL GEODESY (part 1)

Physical geodesy utilizes measurements and characteristics of the earth's gravity
field as well as theories regarding this field to deduce the shape of the geoid and in
combination with arc measurements, the earth's size. With sufficient information
regarding the earth's gravity field, it is possible to determine geoid undulations,
gravimetric deflections, and the earth's flattening.

In using the earth's gravity field to determine the shape of the geoid, the
acceleration of gravity is measured at or near the surface of the earth. It might be
interesting to compare the acceleration measured by the gravimetrist and the acceleration
experienced in an airplane. In an airplane, the acceleration is simply called a G force and
Is measured by a G meter. A G factor of one is used to indicate the acceleration due to



the attraction of the earth and is considered a neutral condition. The gravity unit used
and measured in geodesy is much smaller. A G factor of one is approximately equal to
one thousand gals, a unit named after Galileo. The still smaller unit used in geodesy is
the milligal (mgal) or one-thousandth part of a gal. Thus, in geodesy we are dealing with
variations in acceleration equal to one millionth of one G aircraft acceleration. The most
accurate _modern instruments permit measurement of acceleration changes of one
hundred millionth part of the well-known G factor or better.

Gravity Measurements

Two distinctly different types of gravity measurements are made: absolute gravity
measurements and relative gravity measurements. If the value of acceleration of gravity
can be determined at the point of measurement directly from the data observed at that
point, the gravity measurement is absolute. If only the differences in the value of the
acceleration of gravity are measured between two or more points, the measurements are
relative.

Absolute measurement of gravity

Until the middle of the 20th century, virtually all absolute measurements of
gravity were made using some type of pendulum apparatus. The most usual type of
apparatus contained a number of pendulums that were swung in a vacuum. By
measuring the peroid of the pendulums, the acceleration of gravity could be computed.
In 1818, Kater developed the so-called reversible pendulum that had knife edge pivots at
both ends. These pendulums were flipped over (reversed) during the measurements and,
using this procedure, a number of important error sources were eliminated. Still, there
were numerous other problems and error sources associated with pendulum
measurements of absolute gravity, and the results obtained were not sufficiently accurate
to meet the needs of geodetic gravimetry. Consequently, in recent years, the pendulum
method has been superseded by the ballistic method which is based on timing freely
falling bodies. The acceleration of gravity can be determined by measuring the time
taken by a body to fall over a known distance.

Relative measurement of gravity

Solution of some of the problems of gravimetric geodesy requires knowledge of
the acceleration of gravity at very many points distributed uniformly over the entire
surface of the earth. Since absolute gravity measurements have been too complicated
and time consuming and, until recently, could not be obtained with sufficient accuracy,
relative gravity measurements have been used to establish the dense network of gravity
measurements needed. The earliest relative gravity measurements were made with
reversible pendulums. The most accurate relative pendulums to be developed were the




Gulf quartz pendulum and the Cambridge invar pendulum. These two instruments were
used as late as 1969.

Modern relative gravity measurements are made with small, very portable, and
easily used instruments known as gravimeters (gravity meters). Using gravimeters,
highly accurate relative measurements can be made at a given site, known as a gravity
station, in half-an-hour or less. Modern gravimeter-type instruments were first developed
in the 1930's. There are two other important considerations when relative gravity
measurements are made: drift and base station connections. Gravimeter drift is a
phenomenon related to certain instrumental instabilities that cause the dial reading to
change slowly with time even when the acceleration of gravity remains constant. Since
relative gravity surveys can determine only differences in gravity from point to point,
every relative gravity survey must include measurements at one or more reoccupied
points where acceleration of gravity is known. Such points are called base stations. Then
all gravity difference measurements are computed with respect to the known gravity
value at the base station. Hence, tying a relative gravity survey to a base station
establishes the "gravity datum” of that survey. The earliest "gravity datum™ was the so-
called Potsdam System. The Potsdam system, however, was found to be in error and, in

1971, was replaced by the International Gravity Standardization Net 1971 (IGSN71).
http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003C.HTM)

VOCABULARY NOTES:

to deduce the shape — BuBectu hopmy

geoid undulations — xBusCTICTH reoina

gravimetric deflections — rpaBimMeTpu4HI IPOTHHH

acceleration — nmpuckopeHHs

absolute gravity measurements — BumMiproBaHHs aOCOFOTHOT CHITH TSAXKIHHS
relative gravity measurements — BUMiproBaHHS BiJHOCHOT CHJIH TSDKIHHS
pendulum apparatus — MassTHUKOBUH MpHUIIA

knife edge pivots — rieHTpu j1e3a HOXKa

to flip over — nepeBepraTH

to eliminate — mikBigyBaTH

sufficient accuracy — qoctaTHsI TOYHICTB

drift — npetic

instrumental instabilities — incTpyMeHTalIbHI HECTAOLTLHOCTI

with respect to — BigHOCHO J10. ..


http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003C.HTM
http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003C.HTM

gravity datum — BiaJIiK CHIIM TSDKIHHS

Exercise I. Read the text and answer the following questions.

1. What does Physical Geodesy study?

2. What types of gravity measurements exist?

3. What did scientists use to measure the gravity until the middle of the 20th century?
4. Why was the pendulum method superseded by the ballistic method?

5. What instruments were used for relative gravity measurements?

6. When was the first gravimeter developed?

7. What is drift?

8. What points are called base stations?

Exercise Il. Mark the following sentences True or False.

1. Having information about the earth’s gravity field, you can determine geoid
undulations, gravimetric deflections and the earth’s flattening.

2. In geodesy it is dealt with variations in acceleration equal to one thousandth of one G
aircraft acceleration.

3. Kater developed a pendulum but measurements and results were not rather accurate.
4. Absolute gravity measurements were simple but time consuming.

5. Reversible pendulums are small, portable and easily used instruments.

6. Gravimeter-type instruments were first developed at the beginning of the 20th
century.

7. Base stations are reoccupied points where acceleration of gravity is known.

8. The Potsdam System was replaced by the IGSN in 1977.

Exercise I1l. Ask questions to the underlined words and phrases in the text.

Exercise IV. Match words with their definitions.

point geoid instability gravity apparatus pivot instrument acceleration

1 ... - a hypothetical solid figure whose surface corresponds to mean sea level
and its imagined extension under (or over) land areas;
2. i - the force that attracts a body towards the centre of the earth, or towards any

other physical body having mass;
X R - the rate of change of velocity per unit of time;




7 - a tool or implement, especially one for precision work;

5 .l - tendency to unpredictable behaviour or erratic changes of mood;

6. .oven... - the technical equipment or machinery needed for a particular activity or
purpose;

T, - the central point, pin, or shaft on which a mechanism turns or oscillates;

8 i - a particular spot, place, or position in an area or on a map, object, or

surface.

Exercise V. Complete the text with one word.

In the United States, the basic falling body apparatus was ... in the early 1970's
jointly by J.A. Hammond of the Air Force Geophysics Laboratory and J.E. Faller of the
Joint Institute for ... Astrophysics. In the so-called Hammond-Faller apparatus, a corner
cube reflector falls in a vacuum ... distance and time are measured continuously ... a
laser beam in conjunction with a photo multiplier tube. This ... weighed about 800
kilograms and considerably ... accurate than the best absolute 44 pendulum apparatus.
Hammond recently ... completed fabrication of a somewhat ... and more accurate
version of the original Hammond-Faller apparatus. The new instrument ... about 700
kilograms when packed for shipment in nine units. Hammond's apparatus has ... used to
establish very accurate ... for absolute gravity at a number of sites within the United
States. Faller is also developing a more refined falling ... apparatus.

Exercise VI. Reorder the words to make a sentence.

1. stations - contains - The - 1854 - distributed - reoccupied - worldwide - IGSN.

2. basic - The - for - established - "gravity datum™ - gravity - IGSN71 - today's - surveys
- the - relative.

3. For - US - contains - example - stations - the - gravity — network — 50 - base -
approximately.

4. measurements - are - national - by - networks - The - usually - established - precise -
base - gravimeter.

5. at - Drift - considered - constant - occur - to - a - often - rate - is.

6. at - Consequently - time - measurement - which - is - with - is - each - recorded - the -
along - dial - the - made - reading.

7. at - 28 - types - least - different - extensively - kinds - developed — gravimeters - have
- of - been - only - two - have - used - been - Although.

Exercise VII. Translate the following sentences into English.



1. BigHOCHI BU3HA4Y€HHS CWJIW TSDKIHHS BUPOOJISIIOTHCS MAasSTHUKOBUMH TPUJIAAAMH 3
TOYHICTIO /10 KUTBKOX COTHX YacTOK MIJI.

2. HaiiOinpln mMOmMMpEeHUd NpWiIaJg BUMIPIOBAaHHS CHJIM TSKKOCTI — TpaBIMET),
BUKOPHCTOBYBAHUM JJISl BITHOCHUX BHUMIPIB, TOOTO, PI3HUII 3HAYECHb CHIIM TSOKIHHS Y
JIBOX MyHKTaXx.

3. Icaye cnemianbHa TpaBiMETpUYHA amaparypa Jis BHUMIPIOBAaHb CHUJIM TSDKIHHSA
00’€KTIB, IO pyXarOThCs (TIABOTHMUX 1 HAABOIHUX KOPAOJIiB, JTITAKIB).

4. Jlns mpoBeneHHs aOCONIOTHMX BHUMIPIOBaHb MWW TSDKIHHS TOTpiOHA BelMKa
KUIBKICTh JIOTIOMIXKHOTO 0OJIaJlHaHHS, TOMY iX HEJOLUIHHO MPOBOJMTH 3a 3BUYAMHHUX
reoJIe3NYHUX 3HOMOK.

5. MixkHapo/iHa rpaBIMETpUYHA CTaHAapTHAa Mepexa craHoMm Ha 1971 p. Bkitouana 10
IpaBIMETPUYHUX CTAHIIN 711 aOCOMIOTHUX BUMIPIOBaHb 1 1854 myHKTH 1Sl BIAHOCHUX
BUMIPIOBaHb CUJIU TSKIHHS.

6. Xoya cTaTuyHl rpaBIMETPU IO3BOJSAIOTH OTPUMATH HAMOUIBII TOYHI 3HAYEHHS, IX
BUKOPHUCTAHHA y MOJBOBUX YMOBaX MOTpeOye 3HAYHUX BUTPAT Ipalli Ta Yacy.

7. Bu3HaueHHS CUIM TSKIHHA BUPOOJIAIOTHCS BIIHOCHMM METOJIOM, HUIIXOM
BHUMIPIOBAHHS 3a JIOMOMOTOI TPaBIMETPIB Ta MasSTHUKOBUX MPWIJIAJIB PI3HUII CHIIH
TSDKIHHA Y TOCTIKYBaHHUX Ta OTMIOPHUX MyHKTAaX.

8. Mepexa OMOpHHX IpaBIMETPUYHHMX IMYHKTIB MO BCii 3emill MOB’S3aHa 3pELITOI0 3
nyHkroM y IloTcaami, ge oOOPOTHHMM MasiTHUKaMH Ha MOYaTKy XX CTOMITTS OyJio
BHU3HAYEHO a0COJIFOTHE 3HAYECHHS MPUCKOPEHHS CUJU TSDKKOCTI (981 274 mri).

9. HoBi a0bcooTHI BUMIPIOBaHHS, 10 BUPOOJIAIOTECS OLIbll HIXK y 10 myHkTax 3emu,
NOKa3yioTh, LI0 HABEJCHE 3HAUEHHS MPUCKOpPEHHS cuwin TsxkkocTi B [loTcmami
nepeBuIeHo, MadyTh Ha 13-14 mri.

10. Haiitounime aOCOJIIOTHE 3HAYEHHS CHJIM TSDKIHHS BHU3HAYA€THCS 3 JOCTIIIB 3
BUTRHUM TAJIHHAM TUJT y BAKYYMHI# KaMmepi.

UNIT 11
Read and translate the text

PHYSICAL GEODESY (part I1)



Gravity measurement at sea

The earliest measurements at sea were made by F.A. Vening Meinesz who, in
1927, installed a pendulum apparatus in a submarine. The submarine pendulum gravity
measurements of Vening Meinesz are mainly of historical interest today. The first
gravimeters installed in surface ships appeared during the 1950's. These early ocean
surface gravity measurements were only of modest accuracy and, again, now are mainly
of historical value. Reasonably accurate measurements from gravimeters on surface
ships date only from the late 1960's. Instruments used include LaCosteRomberg S
Meter, Askania Meter, Bell Meter, and the Vibrating String Gravimeter. All of these
meters are compensated to minimize the effects of oscillatory motion of the ship due to
ocean surface waves. The effects are also eliminated or averaged out by computational
techniques. A big problem with ocean surface measurements is that the forward motion
of the ship adds a centrifugal reaction component to measured gravity which must be
eliminated by the so-called Eotvos correction. Therefore, the ship's velocity and heading,
as well as the ship's position, must be known accurately. Near shore, shore based
electronic positioning/navigation systems (such as LORAN) are used. In the deep ocean,
satellite navigation and inertial systems must be used.

Gravity measurement in the air

Problems in airborne gravity measurements are similar to those encountered for
surface ships. The position, velocity, and heading of the aircraft must be known
accurately. Because of the higher aircraft speeds, the Eotvos correction is much larger
for airborne measurements than for surface ship measurements. It also is very difficult to
compensate for spurious aircraft accelerations. In addition, reduction of the gravity value
from aircraft altitude to an equivalent surface value is a problem that has not yet been
solved satisfactorily.

Gravity Anomalies

Gravity measurements provide values for the acceleration of gravity at points
located on the physical surface of the earth. Before these measurements can be used for
most geodetic purposes, they must be converted into gravity anomalies.
A gravity anomaly is the difference between a gravity measurement that has been
reduced to sea level and normal gravity. Normal gravity, used to compute gravity
anomalies, is a theoretical value representing the acceleration of gravity that would be
generated by a uniform ellipsoidal earth. By assuming the earth to be a regular surface
without mountains or oceans, having no variations in rock densities or in the thickness
of the crust, a theoretical value of gravity can be computed for any point by a simple



mathematical formula. The most common type of gravity anomaly used for geodetic
applications is the so-called free-air gravity anomaly.

Undulation and Deflections by the Gravimetric Method

The method providing the basis from which the undulations of the geoid may be
determined from gravity data was published in 1849 by a British scientist, Sir George
Gabriel Stokes. However, the lack of observed gravity data prevented its application
until recent years. In 1928, the Dutch scientist, Vening Meinesz, developed the formulas
by which the gravimetric deflection of the vertical can be computed. The computation
of the undulations of the geoid and the deflections of the vertical require extensive
gravity observations. The areas immediately surrounding the computation point require a
dense coverage of gravity observations and detailed data must be obtained out to
distances of about 500 miles. A less dense network is required for the remaining portion
of the earth. While the observational requirements for these computations appear
enormous, the results well justify the necessary survey work. Effective use of the
gravimetric method is dependent only on the availability of anomalies in sufficient
quantity to achieve the accuracy desired. Successful use of Stoke's integral and Vening-
Meinesz formulas depends on a good knowledge of gravity anomalies in the immediate
vicinity of the point under consideration and a general knowledge of anomalies for the
entire earth.

There are many large regions on the continents where gravity measurements are
lacking or available only in small quantities. Gravity data for ocean areas has always
been sparse, however, Satellite Altimetry has overcome this deficiency. In regions where
an insufficient number of gravity measurements exists, some other approach must be
used to obtain or predict the mean gravity anomalies for the areas.

Correlations exist between variations in the gravity anomaly field and
corresponding variations in geological, crustal, and upper mantle structure, regional and
local topography and various other types of related geophysical data. In many areas
where gravity information is sparse or missing, geological and geophysical data is
available. Therefore, the various prediction methods take into account the actual
geological and geophysical cause of gravity anomalies to predict the magnitude of the

anomalies.
(‘adopted from)http://www.ngs.noaa.qov/PUBS _LIB/Geodesy4Layman/TR80003C.HTM)

VOCABULARY NOTES:
to install — BcranoBuTH

modest accuracy — nomipHa TOYHICTb


http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003C.HTM
http://www.ngs.noaa.gov/PUBS_LIB/Geodesy4Layman/TR80003C.HTM

forward motion — pyx Brepen

to eliminate — nikBigyBaTH

velocity and heading — mBHIKICTb 1 Kypc

airborne gravity measurements — BUMiproBaHHS IOBITPSAHOT CHJIH TSOKIHHS
rock densities — nribHICTB TIOPiA

the undulations — xBHJISACTICTB

to prevent — 3ano6irtu

gravimetric deflection — rpaBimMeTpuuHMIT TPOTHH
surrounding — oToueHHs

Immediate vicinity — 6e3nocepeiHe OTOYCHHS

lacking or available — BincyTHi abo mocTymHi

approach — miaxin

an insufficient number — HegocTaTHs KIJIBKICTB

upper mantle structure — ctpykTypa BepXHbOi MaHTil

to be sparse or missing — OyTu piakKicHUM ab0 BiACYTHIM
prediction methods — meTou mporHo3yBaHHS

to take into account — BpaxoByBaTH, OpaTH 10 yBaru

Exercise I. Read the text and answer the following questions.

When did first gravimeters on ships appear?

What instruments were used on surface ships?

What is a problem with ocean surface measurements?

What systems are used near the shore and in the deep ocean?
What problems are there with gravity measurements in the air?
What is gravity anomaly?

What is the most common type of gravity anomaly?

Who developed formulas for computing the gravimetric deflection of the vertical?
What does the effectiveness of the gravimetric method depend on?
10 What geophysical data are correlated with each other?

© o Nk whRE

Exercise 1l. Mark the following sentences True or False.

1. V. Meinesz used submarines for marine gravity surveys.

2. Early ocean surface gravity measurements were of precise accuracy.

3. Problems with gravity measurements in the air and in the sea are different.

4. The problem of reduction of gravity value from aircraft altitude to an equivalent
surface is not solved.



5. Before being used for geodetic purposes, gravity measurements are converted into
gravity anomalies.

6. In 1939 a British scientist published his method of determining the undulations of the
geoid from gravity data.

7. Extensive gravity observations are necessary for computing the undulations of the
geoid and the deflection of the vertical.

8. Geological and geophysical data is not available in areas where gravity information is
sparse or missing.

Exercise I1l. Match words similar in meaning.

1. precise a. recent
2. expel b. heading
3. speed C. accurate
4. route d. dense
5. resolve e. eliminate
6. normal f. variation
7. variety g. velocity
8. modern h. extensive
9. vast I. regular
10. thick J. solve

Exercise I1V. Give English equivalents for the following word combinations.
. KOJIMBAJIBHUU PyX

. 00UMCITIOBAJIbHA TEXHIKA

. IIBUJKICTh Ta pyX Kopabs

. CUCTEMa HaBlraiii

. TOBIIMHA/TIOTYHICTh 36MHOI KOPU

. HEIOCTATHS KUIBKICTH JaHUX

.y IOCTaTHI! KIJIbKOCTI

O NO Ol WDN B

. Opatu 10 yBaru

Exercise V. Give Ukrainian equivalents for the following word combinations.
1. gravity measurements

2. forward motion of the ship

3. the acceleration of gravity

4. to compute gravity anomaly



5. undulation of the geoid

6. to require extensive observations
7. to justify the necessary survey work
8. other types of related geophysical data

Exercise VI. Match sentence halves.

1. The word, anomaly, as used
in geodesy refers to a
deviation from the normal

a. suitable for use aboard a fixed wing KC-135
aircraft.

2. To make use of the
anomalies,

b. and a Del Norte transponder electronic
navigation system to establish aircraft position,

3. The axis of rotation for the
ellipsoid passes

c. geoid undulations cannot be computed directly
but must be determined point by point.

4. The theoretical value of
gravity at a point on the
ellipsoid's surface depends both

d. and can be used either for a single point or to
describe a regional or area effect.

5. The distance between the
mathematical ellipsoid and the
actual geoid

e. the observed gravity must be reduced to a
common frame of reference, the geoid-mean sea
level.

6. In 1959, the US Air Force
was instrumental in developing
a gravimeter

f. through the earth's center of gravity.

7. The gravity measurement
system aboard the helicopter
uses a LaCosteRomberg S
Meter to sense gravity

g. on the size and shape of the ellipsoid and on a
value, computed from observational data.

8. Since the geoid is so
irregular,

h. is called the undulation of the geoid.

Exercise VII. Ask all possible questions to the sentences from exercise VI.

Exercise VIII. Make a brief report on one of the following topics:

a. Vening Meinesz;

b. Loran — A, Loran — C and eLoran navigation systems




UNIT12
Read the text and fill it with sentences A-F.

GEODESY AND SATELLITE NAVIGATION

There has always been a love-hate relationship between geodesy and satellite
navigation. 1 ....... . When the first satellite, Sputnik 1, started orbiting the Earth in
1957, geodesists in several countries realized that satellites offered substantial potential
as a geodetic positioning and navigation tool.

The basic technologies of terrestrial geodesy of the day, notably triangulation,
traversing, and precise leveling, were slow and cumbersome, mainly because of the
effect of the curvature of the surface of the Earth, which limited the range of
measurements to theodolite observations between points situated on hilltops, observation
towers, and triangulation masts. The advent of EDM (electronic distance measurement)
in the 1960s helped terrestrial geodesy, but it, too, was affected by the same limitation,
namely the shortness of observable EDM ranges due to the Earth’s curvature.

Earth orbiting satellites did not suffer from this drawback. They could be viewed
simultaneously from several points on Earth, and therefore direction and range
measurements made, provided that the space vehicles were not obscured by high natural
features or tall man-made structures. 2 ..........

The first of these was satellite triangulation, which was used initially to
supplement and strengthen terrestrial triangulation networks. This situation changed
significantly when geodesists realized that they could use the Doppler shift on the signal
broadcast from a satellite to obtain differential range measurements that, together with
the known Keplerian orbit of the satellite, could lead to a relatively fast positioning, or
navigation, method. 3......... . Transit-Doppler was used in the late 1970s and early
1980s not only for the positioning of naval ships and of submarines surfacing in the
polar regions, but also for the strengthening and scaling of national and continental
terrestrial triangulation networks.

Enter GPS

These were the early days of a new global satellite positioning, navigation, and
timing system, first called the NAVSTAR Global Positioning System, a name later
shortened to just GPS. The close relationship between the early GPS and geodesy was



further demonstrated by the adoption of WGS84, the World Geodetic System 1984, as
the basis of the 3-D coordinate system of GPS.

As always, human ingenuity did not disappoint, and two new differential
techniques were developed. The first was the differential GPS (DGPS) technique, which
improved relative positioning accuracies of GPS by at one order of magnitude, down to
a few meters. 4 ........ . The next advance in improving the accuracy of satellite
positioning was made on the advice of radio-astronomers, who proposed replacing the
standard GPS pseudo-range measurements, which are based on timing the modulated
signal from satellite to receiver.

Instead, they suggested making measurements on the basic carrier frequencies of
these signals, just as they did with extra-galactic signals arriving at, say, two widely
spaced radio telescopes in so-called very long baseline interferometry (VLBI), leading as
a by-product to the Cartesian coordinate differences between the two telescopes. 5

GPS had now become the universal high precision quasi-instantaneous
positioning and navigation tool, creating the basis for hundreds of new applications. 6
......... . These included surveying and mapping, positioning in offshore engineering, the
monitoring of local crustal dynamics and plate tectonics, the relative vertical movements
of tide gauges, and the continuous 3-D movements of critical engineering structures,
such as tall buildings, dams, reservoirs, and long suspension bridges.

A. As a result, DGPS soon became the standard methodology for the offshore
positioning of oil platforms, pipelines, etc.

B. Indeed, satellite positioning started life as an extension of terrestrial geodesy.

C. Again, geodesists led the way, concentrating on high precision scientific and
engineering applications.

D. This technical advance gave birth to Transit-Doppler, the first satellite navigation
technology.

E. This was the beginning of centimetric positioning by the carrier phase GPS method,
which was later developed further by geodesists into kinematic GPS and centimetric
navigation.

F. This led to several new satellite geodesy positioning methodologies.
(adopted fromhttp://www.insidegnss.com/node/885)

VOCABULARY NOTES:
substantial potential — 3HauHuMii moTEHITIAN
navigation tool — incTpyMeHT HaBirarii


http://www.insidegnss.com/node/885

terrestrial geodesy — HazeMHa reoje3is

cumbersome — rpomi3akuii

precise leveling — Toune HiBeIOBaHHS

electronic distance measurement — eJIeKTpOHHMI BUMIipIOBay BiJCTaHi
suffer from a drawback — crpaxnatu Bix Hemomiky

simultaneously — ogno4acHo

shortness of observable ranges — oOmMexeHICTh crTOCTEpPEIKYBaHUX JTialla30HIB
space vehicles — xocmiuHi anaparu

human ingenuity — mocbka BUHAX1IJINBICTh

close relationship — 6113bKi CTOCYHKH

offshore engineering — odiopna iHxeHepis

surveying — reoaesis

mapping — kaprorpadis

a long suspension bridge — qoBruii miaBiCHUI MIiCT

a pipeline — Tpy6ompoBin

extension of terrestrial geodesy — po3impeHHs Ha3eMHOI reoe3ii
engineering applications — imxeHepHi mporpamu

Exercise I. Read the text again and answer the following questions.

1. What limited the range of measurements to theodolite observations?

2. What was the advantage of satellite observations?

3. What was satellite triangulation used for?

4. What technology was used for strengthening and scaling of national and
continental terrestrial triangulation networks?

. What was the basis of the 3D coordinate system of GPS?

. What is the difference between DGPS and VLBI?

7. What applications did GPS serve for?

o O1

Exercise Il. Mark the following sentences True or False.

1. Geodesy and satellite navigation has always got a good relationship.

2. The curvature of the surface of the Earth was the main obstacle to theodolite
observations.

3. Transit-Doppler was the first satellite navigation technology.

4. Transit-Doppler technology was used to supplement and strengthen terrestrial
triangulation networks.



5. The adoption of WGS84 was the result of the close relationship between GPS and
geodesy.

6. VLBI technique is used for the offshore positioning of oil platform, pipelines, etc.

7. The monitoring of local crustal dynamics and plate tectonics was one of the
applications based on GPS.

Exercise I1l. Match words with their definitions.

receiver navigation network vehicle broadcast tectonics magnitude

| - a thing used for transporting people or goods, especially on land, such as a

car, lorry, or cart;

2, - a group or system of interconnected people or things;

3l - transmit (a programme or some information) by radio or television;

4 ... - the process or activity of accurately ascertaining one’s position and planning

and following a route;

S5 il - the degree of brightness of a star, as represented by a number on a
logarithmic scale;

6. .ovnnnn. - a piece of radio or television apparatus that detects broadcast signals and
converts them into visible or audible;

loveiinnn. - large-scale processes affecting the structure of the earth’s crust.

Exercise IV. Match adjectives with suitable nouns.

1. substantial a. leveling

2. precise b. signal

3. terrestrial C. engineering structures
4. global d. potential

5. human e. movement

6. modulated f. geodesy

7. local g. crustal dynamics

8. differential h. satellite positioning
9. critical I. range measurements
10. vertical J. ingenuity

Exercise V. Complete the text with one word.




Initially, GPS was considered ..... a standard navigation tool for military vehicles on
land, ..... and air, but not ..... safety-critical civilian transportation. This was because,

.. military positioning and navigation, safety-critical civilian ..... not only requires
quasi-instantaneous and ..... positioning, but also so-called —high integrity..... good
coverage.l Geodesists will immediately realize that —integrityl stands ..... the geodetic
concept of —reliability,| whereas —coveragel refers ..... the availability of a sufficient
..... of satellites that can be sighted ..... a receiver continuously and are not obscured by
..... or man-made obstructions.

On ..... own, GPS cannot ..... these requirements to the level required in safety-
critical civilian transportation. Military transportation, on the ..... hand, has relatively
modest requirements, which can be met ..... GPS.

Exercise VI. Reorder the words to make a sentence.

1. horizontal - The - on - coordinates - aviation - were - and - based — existing -
latitudes - longitudes - civil.

2. and - Heights - still - barometric - aviation - were - are - civil - based - in - on -
altimetry.

3. The - change - ground - of - barometric - natural - on - do - the - features - not -
changing - heights - with - pressure.

4, The - coordinates - challenge - required - civil - was - first - to - the - community -
their - aviation - that - horizontal - international - geodetic - a - proper - convince -
datum.

5. led - adoption - the - WGS84 - to - aids - of - resurveying - runways, - of - most -
airports, - and - en route - and - The - landing - navigation - various.

6. adoption - first - The - GPS - receivers - did - market - mass - not - lend -
themselves - to.

7. receivers - four - satellites - Early - by - measuring - operated - pseudo-ranges -
sequentially - to - four - different.

8. One - all - satellite - available - signals - these - track - and - could -
measurements - process.

Exercise VII. Make a brief report on one of the following satellite
navigation systems:

a. GALILEO;

b. GLONASS;

c. BEIDOU.



UNIT 13
Read and translate the text

CREATION OF GEODETIC SATELLITE NETWORK (part 1)

Methods and technologies of geodetic satellite survey based on GNSS methods
are widely used for creation of reference geodetic networks, field aerial survey control
point referencing, on-board positioning of aerial imagery photos perspective centers,
field topographic survey, land management and cadaster works, monitoring of critical
objects.

In the modern world geodetic base network is usually created with the use of
global navigation satellite systems (GNSS) GLONASS/GPS principally by application
of a differential method. The differential method is the most efficient where there is a
network of reference (base) stations with specified geodetic coordinates. Application of
the differential method provides for spatial objects’ coordinate setting of +/-2 cm
accuracy in real time and +/-5 cm in post-processing.

Satellite geodetic network consisting of reference stations can be used for solution
of the following tasks: geodesy, cartography, cadaster; planning, construction,
exploitation of automobile and railroads; navigation and security control of automobile,
railway, air, river and marine transport; planning, construction and exploitation of
buildings and engineering constructions, complex engineering objects: bridges, tunnels,
oil and gas pipelines, etc.; real-time monitoring of critical objects.

Digital aerial survey

Digital aerial survey is performed with the use of modern topographic mapping
aerial survey systems of high productivity, geometric accuracy, spatial resolution and
photometric radiometric image quality.

Aerial survey data obtained with the use of full large-format digital aerial cameras
Is presented in a set of colour and multispectral images in four spectral ranges (red,
green, blue, near infrared). Imagery in spectral channels can be used for creation of
spectrozonal color-infrared images which possess high decoding interpretation features
ability.



Digital aerial survey is performed with the use of on-board positioning and
orientation systems which allow direct in-flight determination of imagery
horizontalization exterior orientation parameters and thus cutting of expenses on field
aerial ground control points referencing survey and the timing of work performance.

Apart from field aerial survey performed at the vertical position of a visual optical
axis, oblique aerial survey (tilted visual optical axis) can be performed as well, which
allows more efficient spotting recognition of objects and analyzing of their relative
spatial position.

Digital aerial survey is efficiently applied for solution of the following tasks:
creation and updating of topographic and special plans maps; creation of the mapping
base for real estate cadaster; ecology and nature management (agriculture and forestry);
monitoring of various objects; creation of 3D models of objects and territories; reaction
to emergencies; creation of visual information systems.

Aerial laser scanning

Aerial laser scanning (lidar aerial survey) implies optic-mechanical scanning of an
area by high-frequency pulse laser emission_(for instance, 150 kHz), receiving and
registration of a signal (pulse) reflected from the object’s surface, determination of the
distance from the reflection point and coordinates setting computation of the reflection
point laser scanning points.

In order to ensure compute coordinates of laser scanning points (LSP) the aerial
laser scanning system (aerial survey lidar) comprises equipped with a positioning and
orientation system providing on the base of GNSS and inertial measurements for
location position and orientation of a laser scanning system at the moment of pulse
emission. This allows acquiring a high-density cloud of laser reflection points with set
spatial coordinates.



Coordinate System

Aerial laser scanning data is used for: topographic terrain survey and creation of
high-accuracy detailed 3D terrain models; lidar survey has unquestionable advantages in
solution of this task as this technology provides for high-accuracy survey and point
density and allows coordinate setting to get laser reflection scanning points even in
forest areas under the canopy; creation of 3D network models of territories and objects
(surface models); 3D modelling of buildings and constructions, built-up territories;
inspection of electric-technical objects (high voltage power transmission lines, electric
substations, etc.); inspection of transport infrastructure objects; bathymetry of inland
water-storage bodies reservoirs and the shelf (with use special kind of laser scanning
system); inventory and monitoring of forests; inventory of the land and asset complex;
monitoring of big engineering objects, for instance, open mines of natural resources.

Laser scanning data processing is performed by a software complex Terra Scan H

and TerraModeler based on Micro Station.
(adopted from_http://www.agpmeridian.com/technology/creating_a_network _geodzicheskoy/)

VOCABULARY NOTES:

on-board positioning — mo3uiioHyBaHHs Ha OOPTY
accuracy in real time — To4HICTh B peaJlbHOMY Yaci
post-processing — mozablia 00poOka

reference station — noBigkoBa craHilis


http://www.agpmeridian.com/technology/creating_a_network_geodzicheskoy/
http://www.agpmeridian.com/technology/creating_a_network_geodzicheskoy/

oil and gas pipelines — nagro- i razonpoBoU

exploitation of automobile and railroads — ekcrutyaraiiist aBTOMOOIJILHOTO Ta
3aJTI3HUYHOTO TPAHCIIOPTY

Image quality — sxicTh 300paskeHHs

high decoding interpretation features ability — Bucoka 31aTHiCTh iHTEpIIpeTAaLii

JICKOTyBaHHs

digital aerial survey — nudpona aeposiiomka

oblique aerial survey — nepcriekTuBHa aepodoTo3iioMKa

tilted visual optical axis — naxuieHa 3prMa ONTHYHA BICh

reaction to emergencies — pearyBaHHsI Ha HaJ[3BUYaiiHi CUTYyaIlil

laser scanning points — ToYKM JIa3epHOTO CKAaHyBaHHS

high-density cloud — xmMapa BHCOKOI IIIJIEHOCTI

water-storage bodies — BogocxoBuiia

open mines of natural resources — BigKpuTi MIaXTH TPUPOJHUX PECYPCIB

Exercise I. Read the text and answer the following questions.

1. What is aerial laser scanning used for?

2. What are methods and technologies of geodetic satellite survey used for?
3.What is the most efficient method in the modern geodetic base network?
4. What tasks does satellite geodetic network solve?

5. What systems are used to perform digital aerial survey?

6. What can be used for creation of spectrozonal colour-infrared images?
7. What does oblique aerial survey allow to do?

8. What are the tasks of digital aerial survey?

9. What does aerial laser scanning imply?

10.What allows acquiring a high-density cloud of laser reflection points?

Exercise Il. Mark the following sentences True or False.

1. Methods and technologies based on GNSS methods are used for many geodetic
works.

2. GLONASS and GPS were used to create geodetic base network.

3. Planning, construction and exploitation of building and engineering constructions are
the tasks that satellite geodetic network solve.

4. Aerial survey data is presented in a set of colour and multispectral images in six
spectral ranges.



5. The use of on-board positioning and orientation systems rise the expenses on field
aerial ground control points referencing survey.

6. Aerial laser scanning can be used for creation of 3D network models territories and
objects.

Exercise I1l. According to the text find words opposite in meaning.
destroy
inaccuracy
out of date
give away
coding
interior
inefficient
absorption

. questionable
10. forbid
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Exercise IV. Match adjectives with suitable nouns.

1. modern a. applications
2. unencrypted civil b. incentives
3. intentional c. signals

4. essential d. broadcast
5. spoofing e. element

6. strong f. businesses
7. myriad g. advantage
8. illegitimate h. attacks

Exercise V. Fill in the text with the statements from exercise 1V.

During the past two decades, the Global Positioning System, together with other
GNSSes, has become an 1 ... of the global information infrastructure, with 2 ... in
almost every facets of 3 ... and lifestyles, including communication, energy distribution,
finance and insurance, and transportation. Ever-growing dependence on GNSS creates 4
... to attack civil GNSS, for either an 5 ... or a terrorism purpose. Unfortunately,
security is not a built-in feature of GNSS open service. It has been known that low-
received-power, 6 ... are vulnerable to jamming and 7 .... Jamming is the 8 ... of a



high-power —blockingl signal at the GNSS frequency. Hence, jamming is disruptive but
usually detected by the receiver whenever it stops tracking satellites.

Exercise VI. Complete the text using the words in CAPITALS in the correct form.

So far, a variety of methods have been proposed to 1) HARD civil GNSS
receivers against spoofing attacks. These defensive methods can be 2) GENERAL
categorized into three groups: external 3) ASSIST, signal statistics, and cryptographic
authentication. The first group performs consistency checks against metrics external to
the GNSS 4) SYSTEM, such as the information from inertial sensors, odometers,
cellular networks, and high-stability clocks. The second group performs statistical tests
on features inherent in GNSS signals, 5) INCLUDE angle of arrival, signal quality,
signal power, and multipath. The third group relies on cryptographic, 6) PREDICT
information carried by GNSS signals. Unlike the first group of methods, cryptographic
methods need no 7) ADDITION hardware. In comparison to the second group,
cryptographic methods enable users to 8) DIFFERENT authentic signals from
counterfeit signals with higher 9) CONFIDENT, especially in a complex environment
where the statistics of authentic signals can be highly 10) STABLE.

Exercise VII. Make a brief report on one of the following topics:
a. A Reference station;

b. On-board positioning and orientation systems;

c. Lidar survey.

UNIT 14
Read and translate the text

CREATION OF GEODETIC SATELLITE NETWORK (part 2)

Thermal aerial survey

Thermal aerial survey is registration of electromagnetic objects’ emission in
thermal infrared spectrum range and its reflection in an image and representation of its
result like an image.



Thermal emission, whose intensity depends on temperature, can be detected by
thermal detectors and transformed into a visible image showing differences in objects’
temperature. Thermal survey can be performed both in day and at night time.

At thermal-range Earth remote sensing transmission windows are used with a 3-5, 8-14
micrometer wave length. This range shows own emission of earth surface objects.

Thermal vision observation is a type of thermal control for which a thermal
observation device is used as measuring equipment. The thermal observation device
allows —seeing the heatl and detecting a thermal image on the display. The main
distinctive feature of this method is that the thermal observation device allows seeing
what cannot be seen with an unaided eye. Man’s eye cannot detect objects’ temperature,
but the thermal observation device is capable of showing its display a +/-1 °C accuracy
thermogram of an object.

Thermal survey application areas are engineering applications, ecology, forest
resources management, agriculture, engineering geology and hydrology.

Georadar sensing

Georadar sensing is performed with the use of georadars operating at depths up to
5 m and a 20 cm resolution and providing for detection of density fluctuations of the
surveyed surface at creation of georadiolocation profile, thus enabling this method to
reveal underground communications including those without a temperature contrast.

Georadiolocation or georadar survey is a modern non-destructing method of soll
and construction base inspection which implies analysis of pulses reflected from
boundaries of spheres with different electro physical characteristics.

Modern georadars are a powerful geophysical instrument whose application
provides for acquisition of large amounts of detailed data during a relatively short time
period. Application of a georadar for survey allows creation of a high-reliability
volumetric picture during analysis of different spheres at varied depths.

Georadar survey is used for inspection of: soil, which allows detecting the
composition and width of layers, presence of frozen or over-moisturized areas, land slide
processes and tectonic distortions, cavities, deconsolidation areas, underground
communications, boundaries of soil and anthropogenic waters, etc.; automobile roads,
which allows assessing the width of road surface construction layers, types, humidity
and density of soil and under-surface base; location of soil water levels, location of a
sliding curve at land slide areas, spatial contour of geologic horizon base under a back of
ballast bed, locations of deconsolidated soil, cavities and infiltration of underground
waters; bases and industrial floorings; constructions of buildings (beams, floors, pillars,
etc.), which allows detection of inner cracks, uneven settlement, presence of iron



reinforcement and its deformation, infringement of construction regulations and project
requirements, assess the density and toughness of materials; ice situation, which allows
performing control of the width and condition of ice both during freeze-up and flood
water periods.

In automobile roads planning the economic effect of application of 3D models
acquired with the use of georadars is reached due to reduction of drilling operations with
a several-times’ enhancement of reliability of the engineering-geologic data, choosing of
efficient reconstruction and overhaul types differentiated by automobile road areas.

Exploitation of a shelf zone requires acquisition of data on sea bottom condition,
underwater and on-surface constructions. A modern method of sea bottom, underwater
and on-surface construction inspection implies analysis of pulses reflected from
boundaries of spheres with different electro physical characteristics.

The georadiolocation method allows observation of ice for assessment of its
width, monitoring in the areas of automobile ice passages, winter trails, detection and
localization of uneven areas inside ice massive.

Georadiolocation survey can be performed by contact - shifting a georadar
antenna on the ice surface, and non-contact - placing a georadar on board an aerial
survey aircraft with the use of a side-looking locator.

VOCABULARY NOTES:

electromagnetic objects’ emission — BUIIPOMIHIOBAHHS €JIEKTPOMArHITHUX 00’ €KTIB
thermal infrared spectrum range — rerioBui iHppauepBOHUI iaNla30H CIEKTPY
wave length — mopxuna xBuTi

measuring equipment — BumiproBajibHEe 00J1aTHAHHS

distinctive feature — BiamiHHa puca

an unaided eye — He030pOEHUM OKOM

density fluctuations — kouBaHHS IIIILHOCTI

non-destructing method — nepyiiHiBHMIT MeTO

acquisition — npuaOaHHs

land slide process — 3cyBuuii iporiec

tectonic distortions — TekTOHIUHI MOPYIIICHHS

humidity and density of soil — BosoricTb i HIBHICTE IPYHTY

ballast bed — 6anactauit miact

pillar — croBn

Inner cracks — BHYTpIIIHI TPILIUHU

uneven settlement — HepiBHOMIpHE OCiIaHHS



infringement of construction regulations — mopymieHHs OyaiBEIbHUX HOPM
project requirements — BUMOT'H JI0 IPOEKTY

toughness of materials — minHicTh MaTepiaiB

freeze-up and flood water periods — repioau 3aMep3aHHs Ta MaBOAKY
drilling operations — 6ypoBi po6otu

enhancement of reliability — migBumenns HamiiHOCTI

Exercise I. Read the text and answer the following questions.

1. What is thermal aerial survey?

2. What devices are used to detect thermal emission?

3. What is a peculiarity of the thermal observation device?

4. What areas is thermal aerial survey used?

5. What does georadiolocation imply?

6. What geophysical instruments are used to get large amounts of data during a short
period of time?

7. Where is georadar survey used?

8. What does exploitation of a shelf zone require?

9. What method analyses pulses reflected from boundaries of spheres with different
electro physical characteristics?

10. How is georadiolocation survey performed?

Exercise Il. Mark the following sentences True or False.

1. Thermal survey can be performed only in day time.

2. Thermal observation device is used to detect a thermal image on the display.

3. Georadar sensing reveals underground communication including those with a
temperature contrast.

4. It is possible to get a high-reliability volumetric picture with a help of georadars.

5. Using georadar survey one can detect the inner cracks of the building, composition
and width of soil layers.

6. The economic effect of application of 3D models is reached due to increasing of
drilling operations.

7. The georadiolocation method allows detection and localization of even areas inside
ice massive.

Exercise I1l. According to the text find words similar in meaning.
1. evident



to discover
to convert

a machine

to work

to supply

an instability
to contain

. a border

10. a distortion
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Exercise IV. Match words with their definitions.

|application data survey transmission radar equipment layer emission|

| U - examine and record the area and features of (an area of land) so as to
construct a map, plan, or description;

2. - a program or signal that is broadcast or sent out;

3 - the production and discharge of something, especially gas or radiation;

" - the necessary items for a particular purpose;

5.l - the action of putting something into operation;

O.cven. .. - a system for detecting the presence, direction, distance, and speed of aircraft,

ships, and other objects, by sending out pulses of radio waves which are reflected off the
object back to the source;

Toviiinannn - a sheet, quantity, or thickness of material, typically one of several, covering a
surface or body;
Brverannnn - facts and statistics collected together for reference or analysis.

Exercise V. Match sentence halves.

1. GPR (ground penetrating radar) can a. to locate buried objects.
search for objects
2. GPR can be detected both metal and b. GPR is used to define landfills,
non-metallic objects, contaminant plumes.

3. GPR uses the principle of scattering of [c. through the thickness of the ice and
electromagnetic waves water, sand, earth and stone.




4. The fundamental principle of operation
is the same as that used to detect aircraft
overhead,

d. and buried evidence.

5. The depth range of GPR is limited by
the electrical conductivity of the ground

e. as well as empty under a layer of Earth,
masonry walls, and foundations.

6. Optimal depth penetration is achieved in
ice where the depth of penetration

f. can achieve several hundred meters.

7. In environmental remediation,

g. but with GPR that antennas are moved
over the surface rather than rotating about
a fixed point.

8. GPR is used in law enforcement for
locating clandestine graves

h. the transmitted center frequency and the
radiated power.

Exercise VI. Ask all possible questions to the sentences from exercise V.

Exercise VII. Reorder the words to make a

sentence.

1. into GPR been the near developed a sophisticated detailed that can provide technique

images of has surface.

2. the research on for has GPR been environmental conducted and of engineering Most

applications.

3. depths GPR few provides a pseudo-image three that can that converted easily be to
are to accurate down dimensional a centimeter.
4. GPR responds to both metallic and non-metallic objects.

5. is a tool in homogeneity for mapping

any in the that subsurface is excellent GPR

characterized by a density nearly small porosity difference in or.
6. Thermal monochrome is data in to full retain resolution recorded.
7. Conversion purposes analysis to useful for presentation is color specific and.

Exercise VIII. Make a brief report on the following topic:

a. Ground penetrating radar (GPR)

UNIT 15
Read and translate the text.




CREATION OF GEODETIC SATELLITE NETWORK (part 3)

Hydrographic research

Hydrographic research is a survey process of separate hydrosphere areas which
includes scientific design, performance of hydrographic works, processing and analysis
of their results. The contents of a hydrographic survey are determined by the
composition and amount of the data the Orderer-Customer requires.

Similar to assessment of altitude determination of large numbers of points in an
area during topographic earth terrain survey, in hydrography for survey of underwater
terrain depths are measured in all surveyed area. In fact, hydrographic works are a
continuation of topographic and geodetic works in the areas of the World Ocean and
inland waters.

But qualities of every geographic sphere and specific purposes lead to important
features both in operational methods and applied means. What are these features? First
of all, the necessity of special carriers for measuring equipment. When in shore survey
geodetic and topographic devices can be placed directly in any point of the surveyed
area, for performance of underwater terrain survey as well as other types of
hydrographic operations special platforms shall be used and duly equipped to be kept on
water surface or under water. Surface vessels and deep-sea submersibles are used as
such platforms. Only at complete freezing of a water zone survey can be performed
directly from the ice surface.

Dynamic Transducer
Drafi Correction

Tide
Carrection

Reference
Datum

Chart
Depth

Sound Velocity
Correction




Further, the platform with the mounted equipment will move in order to perform
survey of all water zone of the surveyed area. Consequently, its position is changing
non-stop. Even if the vessel is anchored, its shift must be taken into consideration. It is
evident that for attribution of measurement results to any fixed point the measurements
will be performed very fast. The said circumstance entails the following important
feature of hydrographic works: they will be accompanied with frequent and precise
coordinate setting of a point in which the measurements were carried out. ldeally, it
should be determined non-stop so that measurements at any moment would be linked
with the real place.

The purpose of the survey is not only to reliably determine mutual location of
different objects at sea, but also to specify the precise location of surveyed objects on the
Earth surface. To achieve this, their planned fixing shall be made to a uniform
coordinate system of the earth ellipsoid. In on-surface survey planned fixing is made
with the use of geodetic networks. At sea there are no such networks, which lead to
significant features of plan substantiation of hydrographic works.

The modern hydrographic survey complex includes survey of the following main
elements: underwater terrain; sea shores; sea bottom soil; geophysical fields;
oceanographic and hydrologic characteristics.

Measurements and observations carried out in water zones and in the process of
hydrographic survey are called hydrographic works.

TrueOrtho

A digital orthophoto is simply a photographic map that can be used to measure
true distances. It is an accurate representation of the earth's surface. To create a digital
orthophoto, several key input files are necessary: aerial photos with a high percentage
overlap, scanned imagery, aero triangulation (A.T.) results, and a digital elevation model
(DEM). Scanned imagery can be obtained from scanning aerial photo diapositives or
negatives on an image-quality scanner. The A.T. results include a camera calibration
report and the ground control. At a minimum, the DEM can be a regularly spaced grid of
mass points, each containing an X, y, and z value. A more robust digital terrain model
(DTM) can also be used because it includes strategically placed mass points, dense
breaklines, and ridgelines.

Digital orthophotography is a resource being utilized by a significant portion of
GIS users. It has become a popular base layer in modern GIS. With the price of disk
space dropping and the speed of computers increasing, digital orthophotos are a viable
option for building a fully developed GIS. Digital orthophotos can be used for



technically specific needs such as plan metric or cadastral mapping; utility data capture
and quality control; and accurate project analysis and design implementations.

Digital orthophotos can also be used to explain projects and issues to the general
public because real-world pictures are easier for the untrained eye to understand. They
contain landmarks and recognizable places. For example, digital imagery can help an
audience visualize the new light rail corridor by showing existing conditions. Proposed
changes can be overlaid as vector information. The world is constantly changing, and

digital orthophotography can help monitor change.
(http://www.esri.com/news/arcuser/1001/standup.html)

VOCABULARY NOTES:

Orderer-Customer — kJ1i€eHT-3aMOBHHK

the composition and amount of the data — ckiaz i KiTbKICTh JaHHX

assessment — oriaka

underwater terrain depths — rimOuHYM MiABOAHOTO pelbedy

applied means — npukiaaHi 3aco0u

a surface vessel — HagBoHE cymHO

a deep-sea submersible — rmOOKOBOAHMIA T BOAHUI amapar

to mount — monTyBaTH

to anchor — 3akpiruroBatu

to entail — tarTu 3a co6or0

to accompany — cynpoBOKYBAaTH

frequent and precise coordinate setting of a point — wacrte i TouHe BCTaHOBJICHHS
KOOPAWHAT TOYKHU

planned fixing — mraHoBHi peMOHT

significant features of plan substantiation — icroTHi 03HaKK OOIPYHTYBaHHS TUIAHY

an accurate representation — TouHe ysIBJICHHS

high percentage overlap — Brcokuii BiJICOTOK IEPEKPUTTS

digital elevation model — uudposa moaens penbedy

dense breaklines — mrinbHi JiHIT pO3pUBY

ridgelines — xpeOTu

to utilize — BukopucToByBaTH

utility data capture — 30ipHHX KOPUCHHX JTaHUX

design implementations — peanizaris nu3aiiny

landmarks and recognizable places — Ha3zemHi opieHTHPH Ta BIi3HABaHHI MICI[s


http://www.esri.com/news/arcuser/1001/standup.html
http://www.esri.com/news/arcuser/1001/standup.html
http://www.esri.com/news/arcuser/1001/standup.html

Exercise I. Read the text and answer the following questions.

. What is hydrographic research?

. How is hydrographic work considered regarding topographic and geodetic works?
. What devices are used for hydrographic operations?

. How is the hydrographic survey performed?

. What is the purpose of the hydrographic survey and how to achieve it?

. What are the main elements of the modern hydrographic survey?

. What is a digital orthophoto?

. What files are necessary to create a digital orthophoto?

. What are digital orthophotos used for?
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Exercise Il. Mark the following sentences True or False.

1. Composition and amount of the data is the basis of hydrographic survey.

2. Geodetic and topographic devices should be placed in special point of the surveyed
area.

3. Geodetic networks are used for underwater survey.

4. Hydrographic works are measurements and observations carried out in water zones.

5. Aerial photo diapositives or negatives are necessary to obtain a scanned imagery.

6. The DEM includes a camera calibration report and the ground control.

7. Digital orthophotography is an option for building a fully developed GIS.

Exercise I1l. According to the text find words similar in meaning.
. gist

. region

. particular

. coast

. ship

. connect

. site

. constant
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Exercise IV. According to the text find words opposite in meaning.
1. exclude

2. foreign

3. strip

4. shallow



5. individual
6. trivial

7. false

8. die

Exercise V. Match two halves of the statements and translate them into Russian.

1. the assignment of a. methods

2. standardization of b. photograph

3. ground c. X & Y coordinate values
4. optical d. improvements

5. came into e. features

6. the radiometric or f. displacement

7. removing the relief g. use

8. vertical aerial h. software algorithms

9. sophisticated computer I. tonal adjustments

10. technological J. scale

Exercise VI. Fill in the sentences with the statements from exercise V.

1. Orthophotography first ... in the 1960's.

2. By the early 1970's, ... brought this data source into affordable commercial
applications and its use has continued to expand.

3. The first orthophotography was produced by computer driven ... and equipment.

4. Today, these pieces of equipment have been replaced by the computer workstation
and ....

5. The orthophoto is able to display actual ..., not cartographic representations of those
features.

6. Regardless of the method of construction, four basic operations or corrections must be
applied to the standard ... to produce the orthophoto.

7. The first correction is the ... across the image.

8. The second correction involves ... to position the terrain in its true location.

9. The third operation entails ... to the image.

10. The final task involves ... to allow the image to blend with neighboring images.

Exercise VII. Make a brief report on the following topic:
a. Geodetic satellite network



PART II
SUPPLEMENTARY READING FOR WRITTEN TRANSLATION
Surveying

Surveying or land surveying is the technique, profession, and science of
determining the terrestrial or three-dimensional position of points and the distances and
angles between them. A land surveying professional is called a land surveyor. These
points are usually on the surface of the Earth, and they are often used to establish land
maps and boundaries for ownership, locations like building corners or the surface
location of subsurface features, or other purposes required by government or civil law,
such as property sales.

Surveyors work with elements of mathematics (geometry and trigonometry),
physics, engineering and the law. They use equipment like total stations, robotic total
stations, GPS receivers, prisms, 3D scanners, radios, handheld tablets, digital levels, and
surveying software.

Surveying has been an element in the development of the human environment
since the beginning of recorded history. The planning and execution of most forms of
construction require it. It is also used in transport, communications, mapping, and the
definition of legal boundaries for land ownership.

The American Congress on Surveying and Mapping (ACSM), defines surveying
as the science and art of making all essential measurements to determine the relative
position of points or physical and cultural details above, on, or beneath the surface of the



Earth, and to depict them in a usable form, or to establish the position of points or
details.

How to Use Surveying Equipment to Determine
Land Boundaries

Surveying is the technique, profession, and science of determining the dimensions
and contour of the Earth's surface. Using specialized surveying equipment, professional
surveyors determine land boundaries for a variety of important reasons. One of the most
common reasons for a consumer to acquire the assistance of a surveyor is the acquisition
of a new piece of land, as it has to be legally determined where one person's property
ends and another begins for government issued deeds. Additionally, surveyors work
with cartographers to create accurate maps.

Surveying has existed in one form or another for at least 5,000 years; virtually all
of recorded human history and likely even beyond. The pyramids in Egypt and
Stonehenge in England are believed to have been created with the assistance of an
ancient surveyor. It is an essential element of civilized society. Working with a
combination of skills derived from physics, engineering, law, and the mathematics,
surveyors are well trained to accurately measure flat and three-dimensional points, as
well as the distance and angles between them.

Surveying Tools

Surveying requires data from three primary components. This includes the
measurement of distance, angles, and elevation. There are several different types of
survey tools but each tool is capable of providing the necessary data from one or more of
the measurement types.

The art of surveying remained relatively unchanged until the late 1990s. Since the
advent of more technologically advanced survey equipment, such as global positioning
systems and electronic measurement devices, the tools available to the surveyor have 82
become greater and more enhanced. As a result, some of the older techniques, such as
the use of chains and tape are falling out of favor.

Surveying Techniques

Historically, distances were measured using a variety of means, such as with
chains having links of a known length, for instance a Gunter's chain, or measuring tapes



made of steel or invar. To measure horizontal distances, these chains or tapes were
pulled taut according to temperature, to reduce sagging.

Historically, horizontal angles were measured using a compass, which would
provide a magnetic bearing, from which deflections could be measured. This type of
instrument was later improved, with more carefully scribed discs providing better
angular resolution, as well as through mounting telescopes with reticles for more-precise
sighting atop the disc. The simplest method for measuring height is with an altimeter —
basically a barometer — using air pressure as an indication of height. But surveying
requires greater precision. A variety of means, such as precise levels (also known as
differential leveling), have been developed to do this. With precise leveling, a series of
measurements between two points are taken using an instrument and a measuring rod.

Triangulation is another method of horizontal location made almost obsolete by
GPS. With the triangulation method, distances, elevations and directions between
objects at great distance from one another can be determined. Since the early days of
surveying, this was the primary method of determining accurate positions of objects for
topographic maps of large areas. A surveyor first needs to know the horizontal distance
between two of the objects. Then the height, distances and angular position of other
objects can be derived, as long as they are visible from one of the original objects. High-
accuracy transits or theodolites were used for this 83 work, and angles between objects
were measured repeatedly for increased accuracy.

Particle Swarm Optimization in Comparison with Classical Optimization for GPS
Network Design

In recent years, satellite methods such as the Global Positioning System (GPS)
have gradually been replacing traditional procedures for conducting precise horizontal
control surveys. In fact, GPS not only yields horizontal positions, but it gives ellipsoidal
heights as well. Thus, GPS provides three-dimensional surveys.

Upon development of the Global Positioning System (GPS), it became very
attractive for surveyors due to its fast, accurate and economical results. GPS also can be
operated in all weather and 24 hours a day, while still giving precise surveying
measurements.

Nowadays, with increasing technological developments, GPS networks have
taken place of terrestrial networks.

Optimal design of geodetic GPS networks is an essential part of most geodesy
related projects. Whether or not the datum and point locations of a network are known,



the process of determining the optimal baseline configuration and their optimal
weights—the —second order design probleml (SOD)—with respect to the selected
design criteria can be achieved by optimizing the observational plan. The scalar design
criteria can only satisfy limited demands for a network, however. Thus, criterion
matrices are mostly used; these can be defined as the computed variance covariance
matrix in the design stage that meets many of the accuracy demands. Analytical
approximations of the criterion matrices are an effective method of reaching objective
functions formulated with criterion matrices.

Theoretically, the best precision and reliability of the relative positions of a GPS
network can be obtained if all visible satellites are tracked as long as possible and all
possible baselines in the network are measured. Due to the limitations of time and
expense, however, that will rarely happen in practice, and therefore an optimum survey
design has to be made in order to achieve some prescribed design criteria while
minimizing effort.

In the present study, the optimization procedure gives the optimal observational
weights, which can be grouped into significant and zero or insignificant weights. The
significant weights, some of which may be smaller than the initial weights, are then
replaced by their corresponding initial weights. Baselines that obtain a zero or
insignificant weight represent those that should be deleted from the final observing plan.

There are two methods for design of a GPS network, classical methods and
intelligent optimization techniques. Classical methods include the trial and error method
and the analytical method, while intelligent optimization techniques include global
optimization techniques and local optimization techniques. Recently, some global
optimization methods such as the Particle Swarm Optimization (PSO) algorithm or
genetic algorithms have begun to be used in geodetic science.

The PSO method was originally intended for simulating the social behavior of
flocks of birds, but the algorithm was simplified and the realization was made that the
agents, here typically called particles, were actually performing black-box optimization.
In PSO the population of particles is typically called a swarm. In the PSO method,
particles are initially placed at random positions in the search-space, moving in
randomly defined directions. The direction of a particle is then gradually changed so it
will start to move in the direction of the best previous positions of itself and its peers,
searching in their vicinity and potentially discovering even better positions.



Optimization solution techniques
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Figure 1. Optimization solution techniques

In the present study, our aim was to carry out observational plan optimization of
GPS networks with respect to the accuracy criteria, based on the PSO technique.

In general, there are several techniques that can be applied for solving the problem
of determining the maximum or minimum value of a function. The main kinds of these
techniques are (see Fig. 1) classical optimization techniques and intelligent optimization
techniques.

The classical optimization techniques are useful for finding the optimum solution
or unconstrained maxima or minima of continuous and differentiable functions.

Classical techniques are not exempt from problems. For instance, there may be
either no consistent solution, or a solution wherein the proposed network contains many
observations which are assigned a weight of zero, which makes these sites disappear
from the observation plan and drastically diminishes network redundancy. Many new
attempts and applications have been derived for network design problems such as
intelligent optimization techniques. The successful performance of these intelligent
optimization techniques has also led to their application in many other problems in
geodesy and geodynamics. Intelligent optimization techniques represent a new approach
to addressing complex problems with uncertainties. Intelligent systems are defined by
such attributes as having a high degree of autonomy, being capable of reasoning under
uncertainty, having higher performance in a goal seeking manner, working at a high



level of abstraction, being able to fuse data from a multitude of sensors, learning and
adapting to a heterogeneous environment, and so on. Intelligent optimization techniques
can be divided into two categories: local and global optimization.

A local maximum is a candidate solution that has a higher value from the
objective function than any candidate solution in a particular region of the search space.
Many optimization algorithms are only designed to find the local maximum, ignoring
both other local maxima and the global maximum.

Recently, new solutions for optimization problems for geodetic networks have
emerged which are intelligent (global) optimization techniques. These include Genetic
Algorithms (GAs), Particle Swarm Optimization (PSO) and Simulated Annealing (SA).

Medium to high-frequency static DGPS error reduction using multi-resolution
de-noising vs.de-trending procedures

Multipath mitigation in the final measurements domain (carrier/ code observables)
is a result of the large amount of residuals from mitigation in the antenna/receiver
domain. (Raquet and Lachapelle 1996) used a multi-antenna array to mitigate the
multipart error at the GPS reference station. (Han and Rizos 1997) were the first to
propose the use of finite impulse response (FIR) filters to extract or eliminate multipath.
However, this technique has certain limitations because signals (i.e.. crustal
deformation) that fall into the same frequency band will be removed. A more effective
technique, based on the use of an adaptive filter to extract and eliminate multipath, was
suggested by (Linlin et al. 2000, Lee 2008). Since GPS observation noise tends to
change with time, it was determined to be more appropriate to use an adaptive filter
rather than a fixed filter for the purpose of multipath mitigation. The implementation of
such a technique is dependent on the selection of an appropriate value for the step-size
parameter and the filter length. (Zhang and Bartone, 2004) developed a multipath
mitigation technique based on the multipath frequency spectrum analysis. They used
code minus carrier to model multipath errors and identify window size before the error
was transformed into the frequency domain using the Fast Fourier Transform (FFT). In
the Fourier coefficients domain, the authors mitigated the multipath error based on the
estimated multipath frequency. The reconstruction stage uses the Inverse Fast Fourier
Transform (IFFT) to compute the multipath error-reduced code-phase measurements.
This technique effectively reduces code multipath error, particularly in the static mode,



where the multipath fading frequency is well predicted and the fading frequency ranges
from zero to 1 Hz.

However, more investigation is required to apply this correction in kinematic
mode given the rapid change in multipath frequency. Wavelets are used extensively as
an alternative to FFT analysis because their elements are essentially waveforms indexed
by three parameters: position, scale and frequency. This is what produces such strong
localized time—frequency properties, which gives the wavelets the ability to provide an
accurate location of the transient component in the signal while retaining information
about the fundamental frequency. Therefore, wavelet transforms offer advantages over
the frequency domain analysis (Fourier analysis) and the time domain analysis (Kalman
filter). Most of the research conducted on wavelet multipath mitigation uses wavelet
transform on its own or combined with other techniques to mitigate high-frequency
multipath error. (Dammalage et al. 2010) used biorthogonal wavelets to de-noise code
measurements for DGPS applications and reached a 60% error reduction. (Ogaja and
Satirapod 2007) applied the Symlet base function at the fourth scale decomposition level
to detect and separate high frequency multipath errors from receiver noise when using
high-rate (1-Hz) GPS data. (Souza and Monico, 2004) investigated the use of both
Symlet and Daubechies base functions to reduce the high-frequency multipath in GPS
relative positioning. They tested both the hard and soft threshold along with the median
threshold estimator and concluded that Symletl2 along with the hard threshold
performed the best and achieved a 30% error reduction. (Satirapod and Rizos 2005) used
wavelets to mitigate multipath at permanent stations.

The use of wavelets as a de-noising tool for processing and mitigating multipath
error proved to be an effective tool for high-frequency multipath mitigation. In contrast,
de-noising techniques cannot remove this type of error in medium to low-frequency
multipath components. As a result, wavelets should be used differently according the
type of errors being mitigated, for high frequency errors wavelet de-noising should be
used to mitigate that error while in low frequency error wavelet de-trending should be
the method of mitigation. Many of the techniques discussed above already used wavelets
as a de-noising tool but it is still not clear which wavelet parameters should be used with
GPS double difference data to mitigate the medium to high-frequency errors (mainly
multipath and uncorrelated ionospheric error). Moreover, there is no comparative
analysis made using different wavelet thresholding estimators or techniques to mitigate
the medium to high frequency errors or the best wavelets de-noising technique for GPS
error mitigation.



This research paper will introduce two different multi-resolution techniques that
can be used separately or combined to remove the low to high-frequency GPS errors.
The first technique is applied using the wavelets as a de-noising tool to tackle the high-
frequency errors in the double difference domain and to obtain a de-noised double
difference signal that can be used in a positioning calculation. The second technique
discussed in this paper uses the wavelets technique as a de-trending tool to tackle the
low-frequency portion of the double differenced measurements. The de-trended and the
de-noised double differenced measurements will be used to compute accurate positions
for the baselines length from a few hundred meters to 50 km.

Wavelets De-Noising

Double difference errors may have low (coarse-gain) and/or high frequency (fine-
gain) fluctuations. Fortunately, the high-frequency aspect is relatively easy to remove if
the proper de-noising threshold is applied. Multi-resolution analysis has been proven to
be an important tool for eliminating noise in signals. The strong localization properties
of the wavelets in the time and frequency domain allow the wavelets to detect fine and
coarse variations in the signal. A basic wavelet de-noising algorithm consists of three
steps:

1. Decompose the noisy signal (double difference GPS signal) using a wavelets
multi-resolution analysis of its details and approximations.

2. De-noise the details’ wavelets coefficients, which contain the high-frequency
portion of the signal.

3. Reconstruct the de-noised signal by applying the inverse wavelet transform to de-
noised coefficients.

One of the main advantages of wavelets is the presence of various parameters that
can be controlled to help in the classification and separation of different types of signals
with different frequencies. The concept of wavelet analysis is based on finding the
similarities between the candidate base function and the signal, therefore the wavelet
parameters must be selected to match the properties of the GPS double difference error.
Four different parameters are used in this research to create several combinations to
detect the optimum combination in reducing the high-frequency GPS errors. These
parameters are:

1. Wavelet base function and vanishing moment
2. Level of decomposition

3. Threshold type

4. Threshold estimator



All the possible combinations among the parameters are investigated to ensure
that the use of the wavelet transform technique is efficient for GPS error mitigation.

Wavelet De-Trending

The low-frequency portion of multipath is what creates the largest error, which in
carrier phase measurements can reach up to 5 cm. Wavelets are used to remove the high-
frequency oscillation from the investigated signal by changing the detail coefficient
values of the wavelet decomposition to zero and reconstructing the signal using the
modified wavelet coefficients. If the details associated with noise cannot be determined
properly, either useful signals will be missed or a reconstructed signal may contain
severe noise. In the case of a double difference signal, multipath is distributed at varying
levels of decomposition. In order to reach the low-frequency multipath error, a higher
level of decomposition is required. Thresholding the details at a level where the largest
low-frequency multipath error is suspected will reduce the overall error. But to reach
that error, other unwanted frequencies are induced in the reconstructed signal at the
lower levels of decomposition.

Anew approach based on a wavelet de-trending technique is introduced to remove
the long wavelength carrier phase multipath error in the measurements domain. In order
to mitigate multipath, GPS double difference observables are introduced to an adaptive
wavelets analysis procedure based on high and low pass filter decomposition with
varying levels of resolution. The procedure is applied after cycle slips detection and
repair. Based on the previous knowledge and facts that the largest errors are caused by
the low-frequency multipath, the wavelet transform approach is used to separate the
multipath error at high levels of decomposition. The separated wavelet coefficients
(approximation or high-level decomposition coefficients) are truncated using wavelets
thresholding techniques before the reconstruction of the signal to acquire the true double
difference carrier phase residuals out of the low-frequency multipath.

The experiment showed that the de-noising technique gives consistent results for
both short and long baselines. The average bias reduction that can be achieved from the
de-noising technique is around 20-30% and the average RMS reduction is around 30-
40%. Moreover, the de-trending technique outperforms the de-noising technique for
RMS improvement in short and long baselines. The performance in the de-trending
technique is almost three times better than the traditional de-noising technique for bias
and RMS reduction. Although the de-trending technique outperforms the de-noising
technique in the RMS reduction, it does produce inconsistent result for the bias
reduction. The de-trending methodology performed impressively for short baselines in
RMS and bias reduction as the average RMS and bias reduction were around 80%.



However, for longer baselines the bias reduction is minimal although the RMS reduction
is still in the range of 70 — 80%. It can be concluded that the de-trending technique can
reduce the double difference errors dramatically for short baselines. Conversely, the de-
trending technique can cause a biased solution for long baselines depending on the low
frequency part of the error (ionosphere, low multipath), as it will enhance the RMS
value and indicate good statistics for the solution but not enhance the bias to the same
level. Therefore, it is important to isolate ionospheric error by modeling (and not
spectrum filtering) before dealing with multipath, as it is hard to separate between both
errors in the spectral domain.

Geodetic use of global digital terrain and crustal databases in gravity field
modeling and interpretation

Current terrestrial and satellite observation methods and the corresponding data
analysis procedures lead to the construction of global digital databases for the
description of the earth’s crust and topography with an increasing resolution and
accuracy. Today global digital terrain models are available, which can reach a spatial
resolution of up to 30x30 meters. However, such a resolution is neither global nor
homogeneous and can only be achieved over continents. The question of mapping the
ocean topography still remains mainly a methodological task with the major contribution
being the inversion of altimetry data and altimetry-derived surface gravity data to
produce the corresponding interface, i.e. the relief of the oceanic bottom separating
water from oceanic crust. The production of global crustal models on the other hand is
based on the exploitation of active seismic data, the compilation of available geological
information and the generalization that physical properties of certain tectonic types have
global character and can be assigned to similar tectonic settings. Using this
methodological approach, the model CRUST 5.1 and its follow-up CRUST 2.0 provide
a global representation of the geometry and consistency of six (seven, if one includes ice
thickness) distinct crustal layers starting from the visible topographic relief and
expanding down to the crust-mantle boundary with a unified resolution of 5x5 and 2 x2
respectively. The geometry of the last layer of a global crustal model provides directly a
global estimate of the Mohorovicic discontinuity, information that can be opposed either
regionally or globally to other independent sources of Moho data. A further example of
exploiting the global crustal data is for local or regional applications of gravity field
modeling, where the shape and density data emerging from the database can be used in



the frame of some forward or inverse modeling procedure. However, the main asset of
global digital databases with direct relation to gravity field analysis is the spatial
resolution of the respective datasets.

The exploitation of this information is linked to the spectral analysis of the global
geographical grids and leads to the computation of a particular class of gravity field
coefficients, the so-called topographic/isostatic (t/i) spherical harmonic coefficients. The
highest degree and order up to which these coefficients can be evaluated depends in this
case solely on the spatial analysis of the input information, i.e. the global terrain or
crustal data. The denser these global grids are, the higher the maximum degree and order
of the corresponding t/i spherical harmonic sets. Thus, the incorporation of dense global
digital terrain and crustal data in the appropriate spherical harmonic analysis scheme
enables the retrieval and therefore interpretation of the high and very high frequencies of
the observed gravity field.

The analysis of global digital terrain and crustal databases leads to the recovery of
the medium to high frequencies of the observed gravity field signal. The continuous
release of databases with very high resolution enables furthermore the retrieval of the
very high frequency part. The significance of the obtained topographic/isostatic models
is twofold. On the one hand they provide a direct insight to the corresponding bandwidth
of the observed gravity field in terms of their dimensionless potential harmonic
coefficients. At the same time, they act complementary to other gravity field
information, especially when it does not contain information on the small wavelength
features of the gravity field, e.g. the currently available satellite-only gravity field
models. In this way the geometrical and physical data of the databases can assist the
challenging task of gravity field analysis and interpretation. With the resolution of the
available global databases steadily increasing the t/i approach presents an efficient tool
for an advanced band-limited analysis for capturing, interrelating and interpreting the
medium, high and very high frequency part of the observed gravity field of the available,
and especially forthcoming satellite only and combined Earth gravity models at all
computational scales (global, regional and local). Apart from the resolution of the input
data the features of a t/i approach in terms of gravity field recovery are determined by
the type of compensation that is applied to the crustal masses. The different
compensation mechanisms affect the mathematical formulation of the t/i model and thus
the actual computed t/i spectrum. The two standard approaches are the Airy/Heiskanen
and the Pratt/Hayford isostatic hypotheses. These two models appear also in the related
literature of t/i models, either for the computation of purely isostatic Earth gravity
models, or in the frame of the development of synthetic Earth gravity model. The



spectral representation of the t/i models that are produced from these two compensation
mechanisms reveals a complementary aspect of the two isostatic hypotheses in the
spectral domain. One of the main features of t/i models is their smoothing effect on the
observed field, without any loss of physical information that any low-pass filtering
would cause. This smoothing feature can be seen spectrally by the decrease in power of
a t/i model when compared to an uncompensated topography spectrum or some observed
reference gravity field. The displayed computations showed that the A/H based t/i model
acts in a compensating manner for the long wavelength and most of the medium to short
wavelength part of the gravity spectrum. Up to degree 400 it reduces significantly the
power of the observed field, and starts to converge to the uncompensated topography
spectrum for the high and very high frequencies, the part of the spectrum where the
uncompensated topography coincides spectrally with the EGM2008 reference field. The
P/H model on the other hand performs in a reversed manner, and thus complementary to
A/H as far as its compensation effect is concerned. It shows no compensating effect for
the long wavelengths, but starts to act as one would expect a t/i model to perform, only
for the high and very high frequencies, where it reduces the power of the uncompensated
topography and EGM2008 spectra in almost the same order of magnitude as the A/H
model does in the lower degrees. This complementary feature is important and can be
utilized in current gravity field analysis, as the incorporation of databases with
increasing resolution permits the retrieval of even higher frequencies of the observed
gravity field.

Examination of two major approximations used in the scalar airborne gravimetric
system — a case study based on the LCR system

As a physical variable that is closely related to the mass distribution of the Earth,
gravity is very helpful to geodesists and geophysicists in determining the figure of the
Earth and understanding its subsurface structure. For instance, in geodesy, gravity is
needed almost everywhere, because only this quantity offers the spatial orientation of
the local horizon plane. Many methods such as SST (satellite-to satellite tracking), SGG
(satellite gravity gradiometer), INS/GPS vector gravimeter, and airborne scalar
gravimetry have been developed for gravity field determination over the decades.

The satellite missions are mainly designed to obtain medium to long (~>50 km)
wavelength gravity field information, while the other moving base gravimetric systems
are used for detecting the medium to short (~<50 km) wavelength contribution. For



Instance, in the scalar system, Olesen (2003) reported a spatial resolution of 6km or even
better with 1.2 mGal accuracy. A relatively recent study in the vector system obtained
about 2km spatial resolution with 1.3 mGal precision and as good as sub-mGal (0.64
mGal) repeatability. SGL (Sander Geophysics Limited) showed even better resolution
and accuracies (30 Om with RMS=0.4 mGal) in their unique AIRGrav (Airborne
Inertially Referenced Gravimeter) system, which is based on a customized
gyroscopically stabilized platform, when operating in a slow speed (.16 m/s). Note:
these sub-km spatial resolution and sub-mGal accuracy from SGL were not along the
survey lines as it is customary. They were the grid resolution and grid accuracy, which
were based on 1.25 km frequency domain spatial low pass of the 20-second filtered line
data that were 50 to 100 meters apart to each other. However, Staudinger et al. (2008)
indeed showed in a case study that the AIRGrav system is superior to the LCR system in
terms of resolution and accuracy.

Beside the mechanical differences of these two systems, where geodesists have
limited power to control, the equations in the scalar systems have several ambiguous
issues that need to be cleared when compared with the equations used in the 3D cases.
At present, the scalar airborne equations used in most of cases ignore the higher order
terms in the E6tvos term and have a fuzzy positioning transformation from the phase
center of the GPS antenna to the gravimeter’s mass center. Several groups tried to
analyze these problems in some case studies, and found that these approximations can be
’safely’ neglected in their applications. By both rigorous yet succinct derivations and
extensive numerical evaluations, this study confirms the magnitudes of these
approximation effects are indeed small in the context of the current airborne survey
accuracies, i.e., mGal level, especially after filtering, smoothing or de-noising processes.
However, these approximations need to be removed for the theoretical completeness and
for the future high accuracy systems, uGal level.

Unlike the equations of vector gravimetry that solves the full gravity vector, the
scalar system only computes the vertical gravity component. Usually, they are solved in
the local navigation frame, which requires the computation of the E6tv0s correction that
is the gravity changes due to the change in the centrifugal acceleration induced by the
horizontal velocities of the reference frame. Even though the closed form equation for
this computation had been published for many years, some researchers are still using the
approximated version developed by Harlan (1968), where higher order (O2) terms of the
Earth’s flattening were omitted.

Due to the physical limitations in airborne surveying, the position of the GPS
antenna cannot coincide exactly with the position of the gravimeter. As a result, the GPS



positioning solution needs to be transformed into the gravimeter’s position. Thus, the
lever-arm correction has to be applied to account for the position difference between the
GPS antenna and the gravimeter = [AX, Ay, Az]". In the 3D cases, this can be done
rigorously by using all the attitude angles provided by the IMU. However, for the scalar
system based on the LCR system, the lever-arm correction is a gray area in some
previous publications, where not too much information was given. Olsen (2003) found
in a case study that the RMS value of the filtered lever-arm effect was 0.4 mGal when
the —horizontall component of the lever-arm is 7.2 m, and concluded that for
—horizontall offsets less than 1 meter, the effect can safely be neglected.

Based on a set of real pitch and roll angles that were provided by the on board
IMU during a typical airborne flight, the lever-arm effects on the vertical accelerations
at various scenarios are computed. By altering the appearance of the attitude angle and
the components of the lever-arm, we can easily compute the lever arm effects in other
scenarios, which gives a thorough understanding of the effects resulted from various
cases.

The approximations in the E6tvés computation and lever-arm correction in the
LCR based scalar gravimetric system are rigorously evaluated based on both simulated
and real flight data sets. Numerical analysis shows that the magnitude of the higher
order terms (not only the second order effect, but also the combination effect of all high
order terms) is indeed very small, at the pGal level. But it shows a systematic
characteristic that is largely dependent on latitude and height. Thus, once the meter’s
observables are corrected into the local navigation frame, the exact formula such as
given in Jekeli (2000) needs to be applied if one cannot tolerate these systematic effects
or simply wants to avoid any arguments related to this issue. With the on-board IMU
provided attitude information, the lever-arm effects are also thoroughly analyzed.
Simulation tests clearly show that the —horizontall components of the lever-arm need to
be kept as small as possible to avoid large (hundreds of mGals) errors. For real flights
with poor lever-arm setup, large smoothing windows have to be applied if no accurate
attitude information is available. However, this will definitely reduce the spatial
resolution of the gravity data. Even in the ideal lever-arm setup scenario, where no
—horizontal offsetl between the GPS antenna and the gravimeter is in presence,
accurate (10 arc-minutes for mGal level and 5 arc-minutes for sub-mGal level) attitude
information is required in order to totally remove the lever-arm induced noise that is in
the accuracy range of most of the current airborne surveys. The benefit is that the wrong
signal is directly removed from the raw gravity observables instead of by using various
filters which are essentially stochastic tools whose result is always an estimate.



PART 111
GRAMMAR FOCUS
TENSES ACTIVE VOICE
TEOEPIIIHIA HEO3HAUEHUUN YAC
(THE PESENT SIMPLE TENSE)

MOCTIHHOTO cTaHy. [Ipu 1IbOMY YacTO Ha3UBAIOTHCS TaKli OOCTAaBUHU Yacy:
always, often, usually, sometimes, seldom, rarely, never, every (month, year).
Hanpuknan:

She always eats fruit for breakfast.

They sometimes go to the park on Sunday.




1. Put the verbs in brackets into the correct form.

1) Ann sometimes ... (to drink) milk for breakfast.

2) They ... (to like) to skate in winter.

3) My friends and me sometimes ... (to walk) in the park after school.
4) His parents ... (to spend) their vacations in the countryside.
5) Her brother ... (to work) as a security officer.

6) The lessons at our Academy ... (to start) at 8.30.

7) My friend ... (to walk) his dog twice a day.

8) We sometimes ... (to play) a game of chess in the evening.
9) My granny usually ... (to buy) vegetables in the market.
10) My cousin often ... (to visit) me at weekends.

CrBepmxyBasibHa (opMa TENEPIIHLOTO HEO3HAUYEHOTO Yacy YTBOPIOETHCA TaKUM
YUHOM
I/welyou/they + V;
3-4 ocoba oonunu helshelit + Vs

3anepeuna ¢opma TENepiliHbOrO0 HEO3HAYEHOTO 4Yacy YTBOPIOETHCS 0JIaBAHHIM
noromikHoro miecioBa do/does i1 3amepewyHoi yacTkh NOt, MPUYOMY OCHOBHE
ni€ecioBo 3-1 0coOu OJHWHHU 3aKIHYEHHS HE MAE.

I/'we/you/they + do not (don’t) + V1

He/she/it + does not (doesn’t) + V1
Hanpukitan:
| watch TV in the evening. — | don’t watch TV in the evening.
He knows my brother. — He doesn’t know my brother.

2. Put the verbs in brackets into the correct form and learn the proverbs.
1) All roads ... (to lead) to Rome.

2) Dog ... (not to eat) dog.

3) The end ... (to crown) the work.

4) God ... (to help) those who ... (to help) themselves.

5) Many hands ... (to make) light work.

6) One swallow ... (not to make) a summer.

7) The last drop ... (to make) the cup run over.

8) The appetite ... (to come) with eating.




[TuranpHa QopMa TeEMepiIHBOr0 HEO3HAYEHOro uYacy (3arajibHe 3aluTaHH:)
YTBOPIOETHCS 3a JIOTIOMOTOK0 JIOTIOMIKHOTO JiecioBa 00/d0€S mo po3TanioByeThCs
Ha TOYATKy PEUYEHHs Mepel]l MiJMETOM, MPUYOMY OCHOBHE JI€CIOBO 3-i ocobu
ONIHMHM 3aKiHYEHHS HEe Mae. BiAmoBimi Ha Taki 3amWTaHHS TAlOThCS KOPOTKi, 3
BUKOPHUCTAHHAM THUX CAaMUX JTOTIOMDKHUX JI1€CIIB.

Do + l/welyoulthey + V1, — Yes, I/we/you they do. No, I/we/you/they don't.

Does + he/she/it + V1, — Yes, he/she/it does. No, he/she/it doesn't.

Hanpuxian:
They study English. — Do they study English? — Yes, they do. No, they don’t.
She studies at the Academy. — Does she study at the Academy? — Yes, she does.
No, she doesn’t.
Ckrnagaroud crieliajibHl 3allUTaHHS Y TEMEepilIHbOMY HEO3HAY€HOMY Yaci, CJIOBa
PO3TAIIOBYIOTh y TAKOMY MOPSAKY: MUTAIBHE CIIOBO, TOMOMIXKHE JieciioBo do/does
M1JIMET, OCHOBHE J11€CJIOBO (0€3 3aKiHYeHHS y 3-i1 0c001 OTHUHM).
3amam’sitaiiTe muTaabHi cioBa: Who, what, where, when, why, which, whose, whom,
how, what kind of,
Hanpuxitan:
What do you do in the evening?
Where does he go in summer?
What kind of books does she like to read?
3anuTaHHs A0 MiJMETa YTBOPIOIOTHCS 0€3 JONOMDKHHMX [I€CTiB, a OCHOBHE
J€CIIOBO 000B’I3KOBO Ma€ 3aKIHUYEHHS —S.
Who knows this girl?
Whose friend likes going to the cinema?

3. Write questions to the underlined words.

1) Young leaves appear in the trees in spring.

2) My parents usually leave home early.

3) She understands German very well.

4) We need three apples for the fruit salad.

5) The cat looks at the sausage because it is hungry.

6) My friend helps me to make calculations.

7) The student wants to borrow this book from the library.

TEHEPILIHIA TPUBAJIUM YAC
(THE PRESENT CONTINUOUS TENSE)




TenepiHii TpUBAIUI Yac BKUBAETHCS JUIsl OMMCAHHS JIi1, 1110 BiI0YBA€ETHCS M1 4ac
MoBJIeHHs. [Ipy 1IbOMYy MOXKYTh Ha3HMBATHCS Taki oOCTaBMHM 4acy: Now, at the
moment, today.

CtBepmxyBaibHa (opMa TEMEPINMIHBOTO TPHUBAJIOTO Yacy YTBOPIOETHCS TaKUM

YUHOM.
| +am + Ving
He/she/it + is + Viqg
you/we/they + are + Viyg
Hanpuxnao:

| am (I’m) preparing for my English lesson now.
He is (he’s) speaking to his friend at the moment.
We are (we’re) meeting our fiends today.
3anepedna (hopMa TENEPIIIHLOTO TPUBAJIOTO Yacy YTBOPIOETHCS 3 BUKOPUCTAHHIM
JOTIOMDKHOTO JiecioBa am/is/are, 3amepedHoi yacTKu NOt Ta OCHOBHOTO Ji€CIIOBa
13 3aKIHUYCHHSM

| +am not + Ving

He/she/it + isn’t + Ving
you/we/they + aren’t + Ving
Hanpuxnao:
I’m making a sandwich now. — I’m not making a sandwich now.
She is reading a letter. — She isn’t reading a letter.
We are translating a text. — We aren’t translating a text.
[lutanpHa QopMa TemepilmHLOTO TPUBAJIOTO 4Yacy (3arajibHi  3amUTaHHS)
YTBOPIOIOTbCS 3  BHKOPHCTAaHHS  JOMOMDKHOTO jiecioBa am/is/are, 1o
PO3TAIIOBYETHCS HA MOYATKY PEUCHHS Tepe MiMEeTOM, Ta OCHOBHOIO JIIECIIOBA 13
3aKiHYCHHSIM —iNng.
Am + | + Vi
IS +he/she/it + Vi
aren’t + you/we/they + Ving

BignoBimi Ha Taki 3amUTaHHS AAlOThCS KOPOTKI, 13 BUKOPHCTAaHHSM THX CaMHUX
JTOTIOMIKHUX JTIECITIB:
Are you washing your hands? — Yes, | am./ No, I'm not.
He is swimming. — Is he swimming? — Yes, he is. /No, he isn't.
They are working. — Are they working? — Yes, they are./No, they aren't.

4. Put the words into correct order to make up sentences.




1) gathering/forest/We/the/mushrooms/are/in.
2) horses/are/The/not/now/boys/riding/the.

3) breakfast/sister/now/your/having/Is?

4) whitewashing/garden/the/They/in/trees/are/the.

5) m e/waiting/Are/for/you?
6) having/not/now/is/lunch/Roger.
7) to/teacher/speaking/Our/them/is/now.

8) carpet/the/Vicky/ls/the/vacuuming/ living-room/in?

9) is/coffee/Helen/for/making/not/me.

10) friend/going/and/My/are/the/me/cinema/to.

11) The/new/concert/learning/children/a/for/song/are/the.
12) is/now/brother/for/His/looking/not/work.

13) you/hall/the/hanging/in/the/Are/garlands?

14) the/in/dusting/is/now/sister/furniture/bedroom/the/My.

15) party/Everybody/the/enjoying/is.

TENEPIIIHIA HEO3HAYEHUM YU TENEPIIIHIA TPUBAJIUMA YAC

(THE PRESENT SIMPLE TENSE OR THE PRESENT CONTINUOUS TENSE)

TenepimHiit HEO3HAYECHUHN qac
B)KUBAETHCA Y TAKUX BUIAKAX.

1) Jlyust mo3Ha4YeHHST MOCTIMHUX JiH 9H
CTaHiB:

She lives in this house.

2) Jlnst BUpa)keHHs MOBTOPIOBAHUX i,
0COOJMBO SIKIIO TMOPYY HA3UBAIOTHCS
NPUCTIBHUKYA, 110  BKa3ylOTh  Ha
4acTOTYy JIii:

He sometimes goes to the cinema.

3) Komm #peThes mpo 3arajibHOBIIOMI
dakTH, 3aKOHU TPUPOIH TOIIIO:

The Moon goes around the Earth.

4) Konu aeThes Mpo poO3KIIaIu:
The bus arrives at five o'clock.

3anam'sataiite 0oOCTaBUHM Yacy, IO

TenepilHiii TpUBAJIMKA Yac BXKHUBAETHCS Y
TaKWX BHITJIKAX.

1) Jlust mo3HavYeHHs [iH, 110 BiAOYyBarOThCS
IT11]1 9YaC MOBJICHHS:

The boys are playing football now.

2) 7151 oniMcy TUMYacOBHX CUTYaIliil:

He is looking for a new job.

3) Komnu iimetses mpo Aii, 3ariaHOBaHI Ha
Hallommkue MailOyTHE Ta sIKi 0OOB'S3KOBO
BIIOYAyThCS:

We are moving to a new flat next week.

3anaM'staiite  oOCTaBMHM  4Yacy, IO




BXKUBAIOThCS Yy TEIMEPINIHbOMY HE- | BXKHUBAIOTHCS Y TEIMEPIIIHbOMY TPUBAJIOMY
o3HaueHoMmy uaci: always, every, often, | vaci: now, at the moment, today, at
usually, sometimes, rarely, seldom, | present, tonight, etc.

from time to time, never, etc.

5. Put the verbs in brackets into the Present Simple or Present Continuous Tense.
1) Jack often ... (to wait) for me after classes.

2) Jack ... (to wait) for his friend at the bus stop now.

3) Linda and Kelly sometimes ... (to go) shopping on Saturday.

4) It is Saturday and Linda ... (to go) shopping with her cousin Kelly.
5) We ... (to buy) fresh bread every day.

6) I’m at the baker’s now and I ... (to buy) a big cake.

7) The train ... (to arrive) at eleven o’clock.

8) It is eleven o’clock and the train ... (to arrive) at the station.

9) Be quiet! Father ... (to write) a report now. He often ... (to write) reports about the
results of his work.

10) Take your umbrella. It ... (to rain) heavily.

11) It often ... (to rain) in autumn.

12) The pupils ... (to ask) the teacher questions on the topic now.

13) This pupil seldom ... (to ask) questions during the lessons.

14) Den ... (not to sleep) now. He ... (to prepare) for his English test.
15) Sandy usually ... (not to come) home late.

16) We ... (not to give) ice cream to the child every day.

17) The boys ... (not to boat) now. They ... (to dive).

18) My father’s friend ... (to come) to our town tomorrow.

19) Fish ... (not to fly), they ... (to swim).

20) I ... (not to vacuum) the carpet now. | ... (to dust) the furniture.

6. Put the verbs in brackets into the Present Simple or Present Continuous Tense.

1) What... you usually ... (to do) after classes? — | sometimes ... (to play) basketball
with my friend but usually I ... (to hurry) home.

2) What ... your sister ... (to do) now? — She ... (to walk) with her friends. She often ...
(to go) for a walk when she ... (to have) nothing to do about the house.



3) Where ... Sam ... (to go) on Sundays? — Well, he usually ... (to meet) his friends and
they ... (to go) to the cinema or to the sports ground. But this Sunday Sam ... (to
translate) the text for tomorrow’s English lesson.

4) How often ... your sister ... (to go) to the Art Studio? — She ... (to go) there three
times a week.

5) What ... you ... (to eat)? — I ... (to eat) a strawberry cake. My Granny always ... (to
bake) tasty cakes.

6) What ... Nelly ... (to type)? — She ... (to type) an important document for her boss.
He often ... (to ask) her to type documents.

7) Who ... (to call) you now? — It ... (to be) my mother. She always ... (to phone) me in
the afternoon when 1 ... (to come) home from school.

8) What... Diana ... (to do) in the kitchen? — She ... (to make) tea for us. We always ...
(to drink) tea at this time.

7. Translate into English.

1) Bonu 3apa3 roTyroThcs 10 3Maraib y CIOpPTUBHIH 3aJi.

2) Most cectpa yacto TenedoHye CBOIM MOapyram.

3) Lo Bu pobute? — S pobito mogapyHOK OpaToBi Ha IEHb HAPOIKEHHS.

4) Konu npudyBae aBro0yc? — Bin nmpulyBae o m’4Tiid.

5) Komy Bu rotyere 00i1? — S rotyro o011 cuHy. BiH 3aBXIu MOBEPTAETHCS TOAOMY B
ei yac.

6) 3 kUM BOHa pO3MOBJIsie? — BoHa po3MOBIIS€ 3 TITKOIO.

7) Bin ume? Illo Bin nume? — BiH roTye cTaTTio 1151 HAYKOBOTO KypHAaIY.

8) Uomy Tu cmiemica? — S ciyxaro 1HTEPB’IO 3 BIIOMHM KOMEIIMHUM akTopoMm. BiH
3apa3 po3IOBIJIa€ OJIHY IyKEe KyMEIHY 1CTOPIIO.

9) len me cnuth? — Hi. Bin 3aBxkau BcTae ayxke pano. Bin 3apa3 mue mocyn micis
CHIJJaHKY.

3anam’sTaiiTe J1€CIOBA, K1 HE BXXUBAIOTHCA B TENEPIIITHHOMY TPHUBAJIIOMY Yaci, aje
BXKHUBAIOTHCS B TEMEPIITHHOMY HEO3HAYECHOMY:

to be, to believe, to belong, to cost, to feel, to forget, to have (= to possess), to hate,
to hear, to hope, to know, to like, to love, to mean, to need, to prefer, to realize, to
remember, to recognize, to see, to seem, to smell, to sound, to suppose, to taste, to
think, to understand, to want, to wish, etc.

Hanpuxmnan: | hear you well now. She doesn't understand you.




8. Complete the sentences with the verbs in brackets in the Present Simple or Present
Continuous as in the example.

E x a m p le: Mike ... a bar of chocolate at the moment. He ... milk chocolate without
nuts, (to prefer, to choose) — Mike is choosing a bar of chocolate at the moment. He
prefers milk chocolate without nuts.

1) Helen and Betty ... for the test. They ... that the results of this test are very important
for their future education, (to prepare, to understand)

2) Witty ... tea for us. Please, tell her that I ... strong tea. (not to like, to make)

3) Ted and I ... to Susan’s party. I ... we won’t be late, (to hope, to hurry)

4) My secretary ... to remind me about the meeting. | often ... about such things, (to
phone, to forget)

5) What... you ...? This dish ... very tasty! (to cook, to smell)

6) They ... to catch a taxi. They ... to miss the plane, (not to want, to try)

7) We ... shopping. We ... to buy some food for supper, (to need, to go)

8) Whose dictionary ... you ...? This one ... to me. (to belong, to take)

9) Whom... Tim ... to? | ... this woman, (to talk, not to recognize)

9. Put the verbs in brackets into the Present Simple or Present Continuous Tense.
Mother: Hello, honey! How are you?

Jane: Hi, Mum! We ... (to be) fine. Where ... (to be) you?

M: I ... (to be) in the train. What... you ... (to do) Jane?

J: Well, I ... (to write) an essay about my winter holidays. You ... (to know) our teacher
often ... (to ask) us to write essays.

M: And what ... Paul ... (to do)? ... he ... (to want) to speak to me?

J: Paul ... (to listen) to music in his room. The music ... (to play) so loudly that I ... (to
be) afraid he ... (not to hear) anything.

M: OK. And what... father ... (to do)?

J: He ... (to try) to cook something in the kitchen. I ... (to think) he ... (to want) to make a
surprise for you.

M: It ... (to sound) impressive. | ... (to hope) he ... (to remember) to meet me at the
station tomorrow morning.

J: Sure, he .... What time ... the train ... (to arrive)?

M: It ... (to arrive) at seven o’clock in the morning.

J: Good. Then see you tomorrow morning, Mum. Have a good trip!

M: Bye, dear!



CIIOCOBU BUPAKEHHS MAVMBYTHBOI'O YACY
(MEANS OF EXPRESSING FUTURE ACTIONS)

MaiiOoyTHili Heo3HaueHwit gac (the Future Simple Tense) BxwuBaeTbes IS
BUpP@XEHHA Jii Ta mofiil, 1o BIAOyAyThCA y MailOyTHboMy. MaiOyTHIN
HEO3HAYCHWU dYac YTBOPIOETHCS JIOJAABAaHHAM JomoMikHOTO miecioBa Will o
iH(p1HITHBA 6€3 tO.
[Ipu 11bOMY YacTO HA3WMBAIOTHCA TakKi OOCTaBMHHM dYacy: tomorrow, next, week
(month, year), in a week (few days).
I/you/he/she/it/we/they + will + Vf
I/you/he/she/it/we/they + will not (won't) + V
Will + l/lyou/he/she/it/we/they + VI? — Yes, I/h e ... will. (No, I/h e/... won't.)
Hanpuxman: He will have an exam tomorrow.
They will not (won't) meet me tomorrow.
Will you return me the book next week?

10. Make up sentences.

1) they/ trip/ return/ When/ their/ will from?

2) tomorrow/ the/ sign/ Our/ morning/ will/ boss/ documents.
3) not/ early/ bed/ will/ to/ tonight/ 1/ go.

4) publish/ in/ They/ article/ the newspaper/ will/ your/ local.
5) problem/ they/ solve/ this/ will/ How?

6) for/ will/ birthday/ What/ give/ you/ her/ her?

7) after/ They/ not/ me/ classes/ meet/ will.

8) receive/ the/ in/ The/ documents/ morning/ will/ secretary/ the.
9) you/ Where/ from/ the/ will/ flat/ put/ your/ key?

10) Next/ will/ in/ train/ minutes/ arrive/ twenty.

JIOTIOMI)KHE ~ J11€CJIOBO  BXKMBA€THCA Y MHUTAIBHUX pPEUYEHHSIX MailOyTHHOTO
HEO3HAUECHOr0 4acy 13 3aiiMeHHMKamMu 1-1 ocobu |, We, KoJiu MU BHCIIOBIIFOEMO
IpOMo3uIlil0 ad0 XO04YeMO OTPUMATH PO3MOPSKEHHS IIOJ0 SKUXOCh JIii.
Hanpuxian:

Shall | take your bag? (MeHi B3sTH Baly CyMKy?)




Shall I give you a lift? (Bac nigBe3tu?)

Shall we buy ice-cream? (Mu kynmumMo MOpO3HBO?)
Shall we write an essay? (Mu nucatumemMo TBip?)

11. Complete the sentences with shall, will, or won'’t.
- We ... go to the mountains. ... you join us, Mary?

- Of course I ... . Where ... we stay?

- We ... stay in a hotel. | ... phone and book the room tomorrow.

- Ok. ... I help you with the preparations?

- Yes, please. ... you buy the tickets for the train?
- Surely. What train ... I buy the tickets for?
- I think it’s better to take the night train. Then we ... arrive early in the morning.

- How many tickets ... [ buy?
- For you, my friend Liz and me.
- ... Ron go with us?

- No, he ... . He ... be very busy next week.

- What’s a pity! ... we go skiing?

- Of course we ... . The weather forecast promises it ... be cold and snowy.
- Fine. I ... take some warm sweaters then. ... I take my camera, Mary?

- Good idea. My camera doesn’t work.

Ok. Then I ... start packing things. See you tomorrow, Mary.

Jlist BUpakeHHsT MailOyTHBOT 1T BUKOPUCTOBYETHCS SIK MalOyTHIN HEO3HAUYCHUU

Jac, Tak i cTpykTypa to be going to.

MaiiGyTHiil HeO3HAYEHMIT Yac
BKHUBAETHCS Y TAKUX BUITAIKAX.

1) Konu mu nmoBigomsisieMo Tipo hakTu
qi [11i y MallOyTHbOMY, Ha 31HCHEHHS
AKX MU HE MOKEMO BIUTUHYTH:

You will be sixteen next month.

2) Konu My He BIieBHEHI, 10 il 4u
MoJi1, PO K1 MOB1IOMJIISIEMO,
BIIOYAYyThCS y MalOyTHROMY (UM 1IIe HE
MPUMHSITA OCTATOYHOTO PIIIICHHS):

Crpykrypa to be going to y Takux
BXKUBAETHCS Y TAKUX BHUITAJIKAX.

1) Konu Mu oBiAoMII1€MO TIPO YHICh
HaMipH Y TIJIaHH.

They’re going on holidays and they’re
going to travel a lot.

2) Kosn My oBIAOMIIIEMO TIPO MOIT Y
HalOMMKYOMy MailOyTHBOMY, SIKILIO MU
BIICBHEHI, 1110 BOHU BiJIOYyThCS:

She is going to send you some photos.




| think he will write to you.

3) SIKIIO MM MIPUAHSIIN PIIICHHS B
MOMEHT MOBJICHHS:

I'm thirsty. I'll have a glass of juice.

4) Koy MU BHCIIOBIIFOEMO CIIOJIIBaHHS,
m0OOIOBaHHS, TIOTPO3H, MPOTHO3H 1010
MaiOyTHBOTO, TAEMO OOILISIHKH TOIIIO.
Sk mpaBuUiI0, B TAKMX BUMAAKaX
BXKHBAIOTHCS ci1oBa hope, believe, think,
expect, I'm afraid, I'm sure, I know,
Perhaps, probably, etc.:

I’'m sure we’ll come in time.

Perhaps she’ll come to our party.

(She has already decided).

3) k110 B MOMEHT MOBJICHHS MU
PO3YMIEMO, IO TPAMUTHCS HAUOIMKIUM
qacoM:

Be careful! You are going to hurt your
leg!

12. Circle the correct item.

1) 1t will/is going to be Friday tomorrow.

2) I’'m afraid it won’t/isn’t going to be sunny tomorrow.

3) She has bought a computer. She will/is going to attend computer courses.
4) Watch out! Your bike will/is going to fall down!

5) I think Nick and Andy will/are going to take part in this competition.

6) Sue has finished her work so she will/is going to have a rest tonight.

7) We have saved enough money so we will/are going to buy a new fridge.
8) Helen will/is going probably to visit us next Saturday.

9) One-day people will/are going to live on other planets.

10) It’s getting cold. I will/am going to put on my warm sweater.

13. Open the brackets using will, shall or to be going to.
— ... (you to help) me to cook supper, Liz? Uncle David and Aunt Elsa ... (to visit) us

tonight.
— And what... you ... (to cook), Mum?

— | ... (to cook) a rabbit. You know, Uncle David likes rabbits.
— Me too. What ... | ... (to help) you to do, Mum?
— I think you ... (to cut) an onion. And I ... (to prepare) the rabbit.

— ... that be OK, Mum?

— Yes, good. And now ... (you to give) me a bigger saucepan? I’m afraid this saucepan

... (to be) too small for the rabbit.




— Here you are, Mum. ... | ... (to do) anything else?

— ... you ... (to wash) these tomatoes and cucumbers? | think we ... (to make) a
vegetable salad.

— The vegetables are ready. ... | ... (to slice) them?

— Yes, please. Be careful! You ... (to cut) your finger!

— The rabbit smells delicious. I’'m sure Uncle David ... (to enjoy) it.

— You are right. But I ... probably ... (to add) some more salt. That’s nice.

— Oh, we ... (to have) a wonderful dinner today!

MUHYJINA HEO3HAUEHUMN YAC
(THE PAST SIMPLE)

MuHynuii HEO3HAYEHUW 4Yac BXXUBAETHCS ISl TOBIJOMJICHHS MPO PETYISPHO
MOBTOPIOBAaHI Y MMHYJOMY [ii, a TaKOX Uil ONUCY HOCIIJOBHOCTI i, WIO
BiIOyBaIUCh Y MUHYJOMY. [Ipy 1IbOMYy MOXXYTh BKMBATHCSl Taki OOCTaBUHM 4acy:
yesterday, last month (year, night), two days ago.
Yy MHUHYJIOMY HCO3HAUYCHOMY yaci A0 OCHOBH IIPaBUJIBHHUX ,Z[i€CJ'IiB J04a€THCA
3akinueHHs -ed: work — worked, help — helped.
HenpaBuibHi JiecioBa MarOTh crieliaibHl ((OPMU MUHYJIOTO Yacy:
come — came, see — saw, buy — bought.
CrBepmxyBasibHa (hOpMa MUHYJIOTO HEO3HAYEHOTO Yacy YTBOPIOETHCS TaK:
I/you/he/she/it/w e/they + V;, (Veq)
Hanpuxnao:
We watched TV yesterday. He swam in the river last week.
dopMHu MUHYIJIOTO Yacy IS J1€CI0Ba
to be - was/were: I/he/she/it - was, you/we/they - were.

[lutanpHa ¢dopma MHHYJIOTO HEO3HAYEHOrO0 4Yacy (3arajibHl  3aliTaHHS)
YTBOPIOETHCSA TAaKMM YHHOM: JOMOMiKHE JiecioBo did cTaBUThCS Ha MOYATKY
peUCHHS Mepes MiAMETOM, TPUYOMY OCHOBHE JI€CTIOBO BXKHUBA€Thcs Oe3 -ed abo B
nepirii Gpopmi.

Did + l/you/he/she/it/w e/they + V /
BignoBial Ha Taki 3amuTaHHS JAIOThCS KOPOTKi, 13 BUKOPUCTAHHSIM TOTO CaMOro
JIOTIOMDKHOTO JI1ECIIOBA.
Did you cook dinner? - Yes, I did. /No, | didn't.




Did she buy milk? — Yes, she did. /No, she didn’t.

Skimo B pedeHH1 10 CKIIaay MpHUCYAKa BXOAUTh (hopMma JieciioBa to be, nmuransue
PCUYCHHA Ta Bi,Z[l'[OBi,ZIL YTBOPIOIOTHCA 34 Horo JOIIOMOTI'0OI0.

Was he tired yesterday? — Yes, he was. /No, he wasn't.

Were they at the cine a? — Yes, they were./No, they weren't.

14.Put the verbs in brackets into the correct form.

1) Where ... Susan ... (to be) yesterday? She ... (to go) to the birthday party. Who ... (to
have) the party? Angela ... (to have). She ... (to be) fifteen yesterday.

2) Who ... (to phone) a few minutes ago? It ... (to be) your friend Eric. He ... (to want)
to invite you to the cinema.

3) ... you ... (to watch) this film? Yes, I .... | ... (to watch) it some days ago. How ... you
... (to like) it? Well, not very much. It ... (to seem) to be rather boring.

4) How many subjects ... she ... (to study) last year? She ... (to study) twelve subjects.
She also ... (to attend) the Music Studio.

5) Where ... you (to be) during your last holidays? — My parents and me ... (to go) to
China. We ... (to visit) some very interesting places. ... you ... (to enjoy) your trip? Of
course, We ....

6) ... your sister ... (to go) shopping yesterday? What ... she ... (to buy)? Well, she ... (to
go) to a new shopping center and ... (to buy) a pair of nice shoes and a pretty hat there.

7) Why ... Dick (to be) late for the lecture? He ... (to oversleep) and ... (to miss) the bus.
8) When ... the concert ... (to begin)? It ... (to begin) twenty minutes ago.

9) Who ... (to be) at the meeting yesterday? Well, there ... (to be) a lot of people, but I ...
(not to meet) anyone | know.

10) ... Bill... (to repair) his mobile phone? No, he .... His parents ... (to promise) him to
buy a new one.

15.Translate into English.

I) Yuopa Oyna uynoBa nmorosaa.

2) Mu He oTpUMaIIK BaIlIOTO TIOBIJOMJICHHS BUOPA.

3) Bu 6aunnm mro m’ecy? Taxk, st 6a4uB 11 MUHYJIOTO MICSLS.

4) Bona npubpaina KBapTUpy Ta MPUTOTyBajIa BEUYEPIO.

5) Bamomy OpatoBi cnomobanace Bedipka? Tak. Bin 3ycTpiB Tam 0OaraTo IiKaBHX
monen. 6) Buutenb OyB 3a10BOJICHHI MOTMU BIATIOBIISIMH.

7) Bona 3ynuHunack 1 noAUBUIACS HA TOJIMHHUK. ByJo miB Ha BOCbMY.

8) Crapa xiHka OyJa pasa mobadynTH CBOiX OHYKIB.



9) 4 me OyB ymoma B4opa. S BiBiAyBaB CBOTO JBOIOPIAHOTO Opara.

10) Bama cectpa 3amummuiacs Baoma Buopa? Tak. Y Hel OoJijia rojioBa, 1 BOHA
BUPIIINJIA BIATIOYUTH.

11) Bubaure, s He 3p0O3yMiB BaIlIOr0 3alIUTaHHS.

12) Bonu rpanu y Boseit001 Ha MaiiTaHIMKY TICIIS YPOKIB.

13) Bu nucanu nukrant yyopa? Hi.

14) S ne 3arenedonyBaB BaMm, 00 HE 3HAB BaIIOTO HOMEpa TeaeOoHy.

15) Bin npunic Bam cnoBHUK? Tak, BiH MPUHIC HOTO JBA JHI TOMY.

MUHYJIUA TPUBAJIUU YAC
(THE PAST CONTINUOUS TENSE)

MuHnynuii TpUBaIMi Yac BAKUBAETHCA ISl OMMCAHHS 1M, SIKI TpUBaIW 1 y NEeBHUN
MOMEHT Y MUHYJIOMY.
CrtBepxyBaibHa (hopMa MUHYJIOTO TPUBAJIOTO YacCy YTBOPIOETHCS 3a JOMOMOTOIO
IIOHOMi)KHOFO IIiGCJIOBa was/were ta 3aKIHYCHHS -ing, SAKE O0Ja€ThbCA OO OCHOBH
Jl€CTIOBaA-TIPUCY/IKA.
I/he/she/it + was + Ving

You/we/they + were + Ving
Hanpuxnan:
The woman was cooking dinner at 2 o'clock yesterday.
They were watching TV all day yesterday.

[Toka3HMKHU Yacy, sSKi BKMBAIOTHCS 3 MUHYJIMM TpHBaauM ydacoMm: When, while, as.
While BxuBaeTbcs, kKoiu JBi Jii, Ha3BaHI B OJHOMY pPEUCHHI, BiJ0YBarOTHCS
OJTHOYACHO:

While he was playing computer games his sister was speaking on the phone.

When Ta as BXKHMBarOThCS, SKIIO OJHA Iis, Ha3BaHA B PEUCHHI, TPUBAE, a iHIIA 11
nepepuBae:

The children were singing when (as) their parents entered the class

3anepeyna ¢opMa MHUHYJIOTO TPHBAJIOTO0 4Yacy YTBOPIOETHCS 3a JIOMOMOTOIO
miecoBa Was/were Ta 3amepedHoi 4acTKH NOt, IO CTaBJIATHCS TEpe] i€CI0OBOM-
MPUCYIKOM 13 3aKIHYEHHAM -iNng.

I/he/she/it + was not (wasn't) + Ving




You/w e/they + were not (weren't) + Ving
Hampuxman: I wasn't listening to music at that time. They weren't dancing then.

[TutanbHa popmMa MUHYJIOTO TPUBAJIOTO Yacy (3arajibHe 3alUTaHHs) | yTBOPIOEThCA
TaKUM YWHOM: JOMOMIKHE JI€CIOBO Was/Were pO3TallOBYEThCS Ha TOYATKY
pPEUYCHHS TIEpeT MIMETOM, a 1ECTOBO-TIPUCYIOK Ma€ 3aKiHIEHHS -1Ng.
Was + I/he/she/it + Ving

Were + you/we/they + V g
BignoBial Ha Taki 3amMTaHHS JTalOThCS KOPOTKI, 3 BUKOPHUCTAHHSAM TOTO CaMOro
JOTIOM1KHOTO JII€CIIOBA!
Was he watching TV? — Yes, he was. / No, he wasn't.
Were they playing in the yard? — Yes, they were./No, they weren’t.

16. Make up sentences using the Past Continuous Tense.
1) A man/to fish/on the bank of the river.

2) They/to make notes/during the lecture?

3) She/not to smile/any more.

4) Polly/and her cousin/to have tea.

5) You/to dig/in the garden?

6) Mike/to hang/a picture in the living-room.
7) Sue/not to swim/in the swimming-pool.
8) They/to wait/for the doctor?

9) I/not to look/at the actors.

10) She/to speak/in a friendly way.

17. Put the verbs in brackets into the correct form.

1) Where ... you ... (to go) yesterday evening? — | ... (to go) to the railway station to

meet my uncle.

2) Where ... your sister ... (to shop) yesterday morning? — Well, she ... (to shop) in a

new shopping center all day yesterday.

3) How long ... they ... (to prepare) for the test last Sunday? — They ... (to prepare) for

the test from 2 to 6 o’clock.

4) What book ... he ... (to read) at five o’clock yesterday? — He ... (not to read). He ...

(to translate) a short story for his English lesson.

5) What ... Dick ... (to do) yesterday evening? — He ... (to play) a new computer game

all the evening.



6) Why ... Chris and Sam ... (to laugh) so loudly? — Because they ... (to watch) a
comedy film.

7) Who ... (to sing) that nice song when we came into the hall? — My friend ... (to sing).
8) Why ... you ... (to bake) a cake yesterday morning? — Because | ... (to wait) for the

guests.

9) Whom ... she ... (to speak) to when | met her? — She ... (to speak) to her coach.
10) Whose car ... Bill ... (to drive) yesterday? — He ... (to drive) his cousin’s car.

3BEpHITh yBary Ha BIAMIHHOCTI y BXMBaHHI MHHYJIOTO TPHUBAJIOrO0 Ta MHUHYJIOTO

HEO3HAYCHOI'O YaciB.

MuHynMl TPUBAIMN YaC BKUBAETHCA Y
TAaKUX BUIIAAKax.

1) Sxmo nis TpuBana y MEBHHUM 4ac y
MUHYJIOMY:

She was tidying her room at five o'clock
yesterday.

2) Skmo aBi Ta Oinble Al TpUBAIU
OTHOYACHO Y MUHYJIOMY:

While he was painting the fence his
brother was cutting the grass in the
yard.

3) Skmio
MUHYJIOMY, a 1HIIIA ii IepepBaa:

He was reading a newspaper when the
telephone rang.

OlHa [i1 TpuBaJa y

Munynui HEO3HAYCHUMN qac
B)KMBAETHCS Y TAKUX BUITAIKAX.
1) Sxuro mist BigOynack (1 3aKiHYMIIACH)
y TICBHUW MOMEHT Y MHHYJIOMY:

She met me at 5 o'clock yesterday.

2) Skuio ABi Ta OlIbINe 1A BIAOYJIHUCH
OJlHAa 3a OJIHOIO MOCHIAOBHO Ta 0€3
BEJIMKHX IHTEPBAJIB y 4Yaci:

He had dinner and then went for a
walk.

3) SIkmo TOpUCYIKOM |y  pedeHHi
BUCTYNAIOTh  JII€ECTIOBA,  SIKI  HE
BXKMBAIOTHCS Y MUHYJIIOMY TPUBAJIOMY
gaci, TO BOHHM BXXHBAIOTBCSI Y
MUHYJIOMY HEO3HAYCHOMY Yaci:
(believe, belong, forget, cost, know,
feel, like, love, mean, need, prefer,
realize, see, suppose, understand, want,
etc.)

She wanted to buy a newspaper.

18. Put the verbs in brackets into the correct form. Use the Past Continuous Tense.
1) Peter ... (to write) the invitations for the party at seven o’clock last Saturday.

2) The postman ... (not to deliver) the mail at four o’clock yesterday.
3) ... you ... (to do) the shopping all day last Sunday? — No, I ....




4) What ... Oscar ... (to read) all the evening yesterday? — He ... (to read) the latest
computer journal.

5) Whom ... they ... (to speak) to at three o’clock yesterday? — They ... (to speak) to
their manager.

6) Where ... you ... (to walk) at two o’clock yesterday? — | ... (to walk) to the library. 7)
Whose motor-bike ... Johnny ... (to ride) all the evening last Friday? — He ... (to ride)
his uncle’s motor-bike.

8) ... Maria ... (to swim) in the swimming-pool? — No. she .... She ... (to cut) the grass
in the backyard.

9) What film ... they ... (to watch) in the evening? — They ... (to watch) a thriller.

10) Why ... Nick ... (to hurry) to the metro yesterday morning? — Because his friends ...
(to wait) for him there.

19. Translate into English.

1) Buopa o miocTiii BoHa roTyBajacs /10 ICIHUTY.

2) Iloku 'anna pizana xJi0, ii moapyra poduia yai.

3) XKinka npubupana KyxHIo, KOJIU ii MaJeHbKa IOHbKA PO30MIIa YaIlIKYy.
4) Bu yekanu Ha Hac ydopa o BocbMiit? — Taxk.

5) Bonu o0roBoproBaiy 1ie MUTAHHS BYOpA 3 APYTOi 0 YETBEPTOI.

6) Iloku cTyAeHTH TICcaliv TECT, iX BUNTENb MMMCAB 3aBIaHHS HA JIOIIII.
7) Lllo mama rotyBasna BYOpa, KOJIM MU BUUILIU 3 TOMY?

&) IIpo 110 BiH pO3MOBJISIB 3 JIIKAPEM, KOJIM MU iX 3yCTpLIn?

9) Mu crosuu 61151 OyIUHKY, KOJIM MPUiXaIo TaKCi.

10) Bona B3s1a KBITH 1 TOCMIXHYJIaCsl.

TENEPIITHIA TOKOHAHUM YAC
(THE PRESENT PERFECT TENSE)



TenepimHii TOKOHAHUN Yac BXKUBAETHCS, KOJIHM MAETHCSA MPO MOJII, 0 BIAOYIUCS
HENIOJJaBHO, a00 SIKIIO Yac y MHUHYJOMY, KOJM BOHHM Maju MicCIle, HE 3a3HA4YEHO.
CrtBepmxyBanibHa (opmMa  TEMepilllHbOTO JOKOHAHOTO Yacy  YTBOPIOETHCSA
JOJaBaHHSAM JIOTIOMiKHOTO miecinoBa have/has mo miecioBa-mpucyaka y TpeTii
dopMi (s HEMpaBUIBHUX JIi€CHiB) a00 i3 3akiHdeHHSIM -€d (ISl MpaBUIBHHUX
J€ECTIB):

I/you/we/they + have + V3 (Veq)

He/shelit + has + V3 (Veq)

Hanpuxian:
You have just cleaned the flat.
He has already come home.
HenpaBunpH1 JiecioBa MalwTh crieniagbHl GopMu (TpeTs (popma HENpaBUIbHUX
niecniB y Tabymmi (Past Participle)): go — gone, fly — flown.

OOcTaBUHM Yacy, XapakTepHi JJI TEMEPIIHbOTO JOKOHAHOTO Yacy: Just (wotino),
already (soce), ever (xonu-nebyow), never (nixoau), recently (nHewooasno,
ocmannim wacom), lately (newooaeno, ocmannin uacom), yet (we), since (3 moeo
yacy sx), for (npomsicom), today (cvocooni), this week (month, year) (yvoco muoicns
(micays, poky)), SO far (noxu wo).

OOcTaBuHU Yacy B peUEHHI, SIK MPaBUJIO, CTOSATh MK JIOTMIOMDKHHUM JI1€ECIOBOM Ta
niecnoBom-mipucyakom (just, already, ever, never...) abo B kiuii (today, yet, so far,
this week...). Yet BXHBaeTbCs TIJIBKM B 3alepeUyHUX Ta MHUTAIBHUX PEUYCHHSX.
Hanpukian:

| have already been there.

She has never seen this film.

We have met her today.

He hasn't finished his work yet.

[TpuiiMmeHHKK SINCe B 00CTaBMHAX Yacy BXKHMBAETHCS IS MO3HAYCHHS MOYATKY il B
MUHYJIOMY:

| have worked in this shop since last month.

[Tpuitmenrnk for B oOcTaBMHAX dYacy BIXKHUBAETHCS JUIS TIO3HAYCHHS TIIEPiOay,
IPOTATOM SIKOTO BiJI0OyBayacs Jisl 10 TENEePIlIHbOIO Yacy:

He has known my brother for three years

20. Make up sentences using the Present Perfect Tense.
1) We/to return/from the journey/just.
2) l/to see/my boss/today.




3) Helen/to decorate/her room/already.

4) My cousins/to be/to this cinema/never.
5) Max/to buy/a magazine/today.

6) You/to spend/a lot of money/this month.
7) lan and Peter/to repair/the radio/already.
8) I/to drive/a car/never.

9) Wel/to get/some letters/this week.

10) The dog/to run away/just.

3anepedHa (opMa TENEepilIHBOTO JOKOHAHOIO Yacy YTBOPIOETHCS J10/IaBAHHSAM
JTONOMDKHOTO fieciioBa to have Ta 3amepe4Hoi yacTku not 1o aiecioBa-npucynka (y
TpeTii ¢opmi Ul HENPaBWIBHHX JIi€CHiB a0o i3 3akiH4eHHsAM -ed s
MPaBUJIbHUX ):

I/you/we/they + have not (haven't) + (Veq)

H e/she/it + has not (hasn't) + V (Veq)

Hanpuknan: We haven't read this book yet.

She hasn't corrected all the mistakes

Cknamaroud creniajibHl 3aluTaHHSA y TENepiliHbOMY JTOKOHAHOMY 4Yacl, CJIOBa
pPO3TAIIOBYIOTh y TakoMy mopsiaky: nutaabHe cioBo (Wh-word), momomixkHe
miecmoBo to have, migmer, npucymok (miecinoBo i3 3akiHdeHHIM -ed abo y TpeTii
dbopmi):

Wh-word + have + l/you/we/they + V3 (Veq)?

W h-word + has + he/she/it + V (Veq)?

Hanpuxnan:
Where have they gone?
What has she done today?
3anuTaHHs [0 MiJMeTa YTBOPIOIOTHCS TIIBKHU 3 JTOTOMIXKHHUM Ji€ciioBoM has:
Who has cleaned the flat?
3anmuTaHHs 31 CIoBOM WNEN He yTBOPIOIOTHCSA B TEHEPINIHHOMY JOKOHAHOMY Yaci.
HaTomicTh BUKOPUCTOBYETHCSI MUHYJIUN HEO3HAUYECHUH Yac.

21. Write questions to the sentences using the question words in brackets.
1) They have been to Rome. (Who? Where?)

2) She has sold her old house. (What to do? What house?)

3) He has phoned your sister three times. (Whom? How many?)




4) Her parents have gone to the seaside. (Whose? Where?)

5) Dolly has bought a nice doll for her younger sister. (What doll? For whom?)
6) You have taken my dictionary. (Who? Whose?)

7) We have watered the flowers in front of the house. (What to do? Where?)

8) Alex has learned two poems. (What? How many?)

9) Linda has met her aunt in the park. (Whom? Where?)

10) The scientists have discovered a new planet. (Who? What to do?)

22. Translate into English.
1) Mama 11oiftHO npuiiuia 10/10My.
2) 4 e He MPOYUTaB Ballly CTATTIO.

3) o Bonu 3pobuiin? - BoHM 110MHO TOMUJIU TTOCY/I.

4) Bin 3Ha€ MOiX OAaTBhKIB YK€ JI€CSITh POKIB.

5) Bonu xuByTh y Hamomy Micti 3 2020 poky.

6) le Tu OyB? - I MI101iHO MOBEPHYBCS 3 3aHSATIH.

7) Xto 3aTenedonyBaB 10017 - Lle miit apyr. Mu He 6aunincs Bxe I’ ITh POKIB.
8) Komy BoHa 3aiummia 3anmucky? - BoHa 3anuiimia 3anicky 0aTbKam.

9) Bu xonu-uebynp Oynu B iboMy my3ei? - Hi, st Hikoiu Tam He OyB.

10) Tu 6auuB cBoro ABOIOPIAHOIO OpaTta choroaHi? - e Hi.

3BEpHITh yBary Ha BiJAMIHHOCTI
TETEPINIHBOTO JJOKOHAHOTO YaciB.

y BXHUBaHHI

MHHYJIOTO HEO3HAYEHOTO W

Munynuu HEO3HAYCHU M yac
BXKUBAETHCS Y TAKUX BUIAJKAX.

1) Skmio xist moyanack 1 3aBepIIvmiach y
MIEBHUI MOMEHT Y MUHYJIOMY:

She came an hour ago.

2) 1514 onMCaHHA CTaHIB y MUHYJIOMY:
He left our town when he was a student.
3) Sxmo aii BiAOyBaTUCh Y MUHYJIOMY
OJIHA 32 OJHOIO:

| took the magazine, opened it and

found that article.

Tenepimnii JIOKOHaHUM yac
B)KMBAETHCS Y TAKUX BUIIAJIKaX.

1) Skmo nis BiAOyJack y MHHYJIOMY,
ajie HeMa€e TOYHOI BKa31BKU Ha 4ac:

She has come home.

2) Slkmo mis 3aBepIimiiacs HEMIOAaBHO
13apas3 € ii HaCJIAKH:

He has just painted the roof of the
house.

3) SAxmo i moyanach y MHUHYJIOMY 1
TpPHUBAE 3apas:

| have lived in this house for seven

years. (And I still live here).




23. Put the verbs in brackets into the Past Simple or Present Perfect Tense.

1) Mr. and Mrs. Grey ... (to go) to Spain. They ... (to fly) there a week ago.

2) | ... (not to skate) since I ... (to be) a schoolgirl.

3) The children ... (just to finish) decorating the New Year Tree. Our father ... (to bring)
it yesterday.

4) ... you ... (to type) the letter? — Yes, I .... | ... (to type) it fifteen minutes ago and ...
(to ask) Sarah to send it.

5) Where ... your parents ... (to be)? — They ... (just to return) from the cinema. They ...
(to come) home twenty minutes ago.

6) Why ... Paul ... (to look) so happy yesterday? — He ... (to win) a big sum of money
in the lottery. He ... (already to buy) a new mobile phone.

7) ... Sammy ... (to have) dinner yet? — No, he .... He ... (to return) from school a few
minutes ago.

8) ... Vicky ... (to vacuum) the carpet in your room yesterday? — No, she ....

9) When ... the lesson ... (to begin)? — It ... (to begin) at nine o’clock.

10) They ... (to have) a car accident. Their car ... (to crash) a tree by the road last
Monday.

24. Circle the correct item.
1) We haven’t seen him ... two years.

a) since b) for C) yet

2) She has learned Spanish ....

a) last summer b) yet ¢) since last summer
3) They just... to a new house.

a) moved b) have moved ¢) has moved

4) When ... this photo?

a) did he make b) has he made ¢) have he made
5) I haven’t written the report....

a) already b) just C) yet

6) The Priestleys ... in Brighton for twenty years already

a) live b) lived c) have lived

7) He ... me to go to the Theme Park yesterday.

a) promised b) has promised ¢) have promised
8) The weather ... recently.

a) changed b) has changed ¢) have changed

9) The train arrived ....



a) five minutes ago b) just c) recently
10) How long ... in this hotel?
a) were you b) did you be ¢) have you been

25. Put the verbs in brackets into the Past Simple or Present Perfect Tense.

1) What... he ... (just to tell)? - He ... (to tell) that the group of tourists ... (to leave) our
town last night.

2) They ... (already to leave) for Greece. They ... (not to be) there yet.

3) What book ... you ... (to show) me five minutes ago?

4) Where ... they ... (to be) this year? - They ... (already to be) to Poland. They ... (to go)
there three months ago.

5) ... Mr. Folly ... (to pay) the bill? - Yes, he ... . He ... (to pay) the bill an hour ago.

6) When ... Polly ... (to come) home? - She ... (not to return) home yet.

7) ... they ... (ever to take) a big sum of money from the bank? - No, they ... .

8) When ... Clara ... (to water) the flowers? - She ... (not to water) them yet.

9) ... the workers ... (to finish) their work? - Yes, they ... (to paint) the walls yesterday.
10) ...you ... (ever to take) Tommy to the zoo? — Yes, we ... . We ... (to go) there last
Sunday.

MHUHYJHUU JOKOHAHUHN YAC
(THE PAST PERFECT TENSE)

MuHynMld JOKOHAHMM dYac BXKMBAETHCS, SKIIO JisS 3aBEPIIMIACH JIO IIEBHOTO
MOMEHTYy abo0 J0 mouaTky 1Hmoi aii B MmuHynoMy. CTBepmkyBaibHa Gdopma
MHHYJIOTO JOKOHAHOTO 4Yacy YTBOPIOETBCA 3a JOMOMOroro jgiecioBa had Ta
Ji€cNoBa-IpUCyiKa y TpeTid ¢Gopmi (a8 HenpaBUIbHUX Ji€ciiB) abo 13
3aKiHYeHHSM -ed (JJ1sl TPaBUIIBHUX ).

I/you/he/she/it/we/they + had + V3(Veq)
She had written an essay before five o’clock yesterday.
They had done the home task before their parents came home (First action: they did
the flat, second: the parents came home)

26. Complete the sentences with the verbs from the boxes, using them in the Past Perfect
Tense.



to be, to take, to learn, to win, to visit, to take, to teach, to return, to hold, to make

It was the last week of summer holidays. Mike ... from the country two days
before. He ... his grandparents. Mike’s life in the country ... really ... exciting that
summer. He ... to do a lot of useful things. His uncle ... Mike to drive a car. Mike’s
grandfather ... Mike hunting. Mike was very happy because he ... never ... the hunting
rifle before. Mike even ... part in the horse-racing competition and ... the third place.
Mike’s friend Pete ... a photo of Mike holding the prize on the horse back. It was a
pleasure to remember all the events that had happened in the village. Now Mike wanted
to tell his classmates about the summer holidays.

3anepeuyna (GopmMa MHUHYJIOTO JOKOHAHOTO dYacy YTBOPIOETHCSA JOJaBaHHSIM
JOMOMDKHOTO JieciioBa had Ta 3amepedHoi 4acTKH not 10 JIi€CIOBa-TIPHUCYAKA y
Tperii Qopmi (I8 HENpaBWIBHUX [i€CHiB) abo 13 3akiHdeHHIM -ed (s
PaBUIHHUX).

I/you/he/she/it/w e/they + had not (hadn't) + V3 (Veq)
Hanpuknan: She hadn't seen this monument before.
We hadn't read this text by the last lesson.

Cknamaroum criemiagbHl 3alUTaHHS y MHHYJIOMY JIOKOHAaHOMY 4Yacl, CJIOBa
pO3TAaIIOBYIOTh y TakoMy MoOpsaky: mnutambHe cioBo (Wh-word), momomixkhe
miecmoBo had, migmer, miecmoBo-mpucynok (i3 3akiHueHHsM -ed a®o y TpeTii
dbopmi).

Wh-word + had + I/you/he/she/it/we/they + V3 (Veq)?
Hanpuxnan:
What had they read by last Monday?
What places had she visited?

27. Put the verbs in brackets into the correct form.

1) What time ... the participants ... (to arrive) at the conference last Wednesday? - They
... (to arrive) by nine o’clock in the morning.

2) How many clients ... he ... (to serve) by the end of the day? - He ... (to serve) twelve
clients.

3) ... the performance ... (to finish) by nine o’clock yesterday? - No, it ....

4) Unfortunately Samantha ... (never to use) this computer program before.



5) Whom ... Robert ... (to see) during his last visit to our town? - He ... (to meet) some of
his friends and relatives.

6) What hotel ... you ... (to choose) to stay at during your last trip? - | ... (to stay) at the
Hilton Hotel.

7) Pam ... (to have) such an experience before.

8)... Steve ... (to be) to our Theme Park before this visit? - Yes, he ... .

9) Which street... they ... (to live) before they moved? - They ... (to live) in Oak Street.
10) By what time ... your grandparents ... (to finish) their work in the garden yesterday?
- They ... (to finish) their work by six o’clock.

3BEpHITh yBary Ha BIJIMIHHOCTI y BXKMBAaHHI MHHYJIOTO HEO3HAUYE€HOI'0, MUHYJIOTO
TPUBAJIOTO Ta MUHYJIOTO JOKOHAHOTO YaciB.

MuHynuii HEO3HAYEHUH Yac BKUBAETHCS Y TAKMX BUIAJKAX.

1) Konu nist BigOynach (1 3aBepIIniiach) y IEBHUH MOMEHT Y MUHYJIOMY:

He phoned me at 2 o'clock yesterday.

2) Konu naBi ta Ounblie i BiAOYJIMCh OJHA 3a OJIHOIO TMOCHIJOBHO Ta 0e€3
BEJIMKUX 1HTEPBAJIB y Yaci:

We played a game of tennis and went home.

3) SIKIIO MPUCYIKOM Yy PEUYCHHI BHCTYIAIOTH JIECIOBA, SKi HE BXKUBAIOTHCS Y
MUHYJIOMY TPUBAJIOMY 4aci, TO BOHM B)XMBAIOTHCS Y MHUHYJOMY HEO3HAYEHOMY
qaci:

You believed 1y story.

Munynui TpuBaIuM 4ac BXKUBAETHCS Y TAKUX BUIIAJIKAX.

1) Konu nist TpuBasia y neBHUM MOMEHT Y MUHYJIOMY:

| was speaking on the phone at two o'clock yesterday.

2) Konu aBi Ta Oijibliie i TPUBAIKA OJTHOYACHO Y MUHYJIOMY:
While we were cleaning the flat Tom was repairing the bike.
3) Konu ontHa f1ist TpriBaia y MUHYJIOMY, a 1HINA ii IepepBaa:
She was reading a book when | came home.

Munynui JOKOHAHUN Yac BKUBAETHCS Y TAKUX BUITAJIKAX.

1) Sxuio ais 3aBepuIuiacs 10 MEBHOIO MOMEHTY B MUHYJIOMY:
They had cleaned the flat by five o'clock yesterday.

2) SIKIo [ist 3aBepIIrIacs J0 MoYaTKa 1HIIO1 il B MHHYJIOMY




They had cleaned the flat before we arrived home, (first action: had cleaned the
flat; second action: arrived home)

[TopiBHsiiTe:

We got to school and the lesson began, (xii BimOyBaucs OCiT0BHO)

The lesson had begun before we got to school, (first action: the lesson had
begun; second action: we got to school)

28. Circle the correct item.

1) When Frank entered the room, his sister was watering/had watered the flowers.

2) When Frank entered the room, his sister was already watering/had already watered
the flowers.

3) They packed/had packed the suitcase by six o’clock yesterday.

4) While she was speaking/had spoken to her friend her son was watching/had watched
the football players.

5) Anna took/had taken her mobile phone and put/had put it into her handbag.

6) We left/had left before the postman delivered/had delivered the newspaper.

7) Willy had/had had his dinner before Dick came/had come.

8) Jane was vacuuming/had vacuumed the carpet at four o’clock yesterday.

9) You came up/were coming up to the armchair and sat down/had sat down.

10) We wanted/ were wanting to go there by bus but it already departed/had already
departed.

29. Put the verbs in brackets into the Past Simple or Past Perfect Tense.

1) When I ... (to return) home I ... (to find) a note from my friend on the front door.

2) My friend ... (to phone) me after I ... (to leave) the house.

3) The train ... (to arrive) before we ... (to buy) the tickets.

4) Angela ... (to say) that she ... (already to meet) that woman at some party.

5) Eric ... (to remember) that he ... (not to tell) his friend about the changes in the school
timetable.

6) Mrs. Adams ... (to put) the presents under the New Year Tree after her children ... (to
fall) asleep.

7) The performance... (£o begin) when they ... (to enter) the hall.

8) Den ... (to tell) me that he ... (not to find) any information on the subject yet.

9) Sally ... (to switch off) the TV set and ... (to go) to bed.

10) The children ... (to eat) all the sweets before their parents ... (to return) from work.



30. Put the verbs in brackets into the Past Simple, Past Continuous or Past Prefect
Tense.

1) Helen ... (to wash) the dishes when I ... (to come) into the kitchen.

2) When we ... (to get) your message you ... (already to leave) our town.

3) Tony ... (to listen) to the latest news while his wife ... (to make) a cup of tea for him.
4) Sam ... (to walk) home when he ... (to hear) a cry for help.

5) When Pete ... (to turn off) the computer he ... (to realize) that he ... (not to save) his
work.

6) Mr. Ricks ... (to drive) a car when he ... (to remember) that he ... (not to take) his
driving license.

7) Vicky ... (to walk) the dog after she ... (to write) an essay.

8) When I ... (to meet) Fred he ... (to choose) a present for his friend who ... (to have) a
birthday the day before.

9) While Alice ... (to read) the article she ... (to notice) that the author ... (not to mention)
some historical facts.

10) When Mark ... (to look) through the instruction one more time he ... (to understand)
that he ... (to press) the wrong button of the gadget.

CONTROL TEST
1. By the time the train finally ... in L’viv, I had come to several conclusions.
a) had arrived; b) was arriving; c) has arrived; d) arrived
2.1 ... to talk to you now.
a) wanted; b) am wanting; c) have wanted; d) want
3. Excuse me, ... for somebody?
a) do you wait; b) have you waited; c) were waiting; d) are you waiting
4. 1t’s only a short trip. I ... back in two days.
a) will, b) was; c) will be; d) have been
5. When we decrease the amount of TV violence, we ... to see a decline in crime.
a) would begin; b) will begin; c¢) wouldn’t begin; d) won’t
6. Michaels ... this movie two times.
a) sees; is seeing; c) has seen; d) saw
7. Jane and Eugene ... along the country road when they saw a deer over there.
a) were driving; b) drove; c) had driven; d) have driven
8. Pete ... it’s unlikely that John has passed the exam.
a) thinks; b) doesn’t think; c) think; d) thought
9. Sorry, I don’t know this word. What...?



a) does mean it; b) does it mean; ¢) means it; d) is it meaning

10. My family loves this house. It ... the family home ever since my grandparents built
it 80 years ago.

a) was; b) has been; c) is; d) will be

11. The teacher ... the lesson at that time.

a) gives; b) gave; c) was giving; d) has given

12. It wasn’t raining but a strong wind... .

a) blows; b) was blowing; c) blew; d) has blown

13. What ... to do at the end of the lesson?

a) do you go; b; are you go; c) are you going; d) have you go

14. When you ... home, I ... all the housework.

a) come, finish, b) came, shall have finished; c) come, shall finish; d) come, finishes
15. You ... the books for a month. When will you return them?

a) kept; b) have kept; c) had been keeping; d) keep

16. He was happy. His dream ... true.

a) came; b) was coming; ¢) had come; d) is coming

17. The quality of these recordings ... not very good.

a) is; b) were; c) are; d) has

18. Were you driving home when you ... that accident?

a) had seen; b) saw; c¢) have seen; d) see

19. I hope he ... this report by the end of the day.

a) finish; b) shall have finished; c) will finish; d) finished

20. Sit down and fasten your seat belts. We ... in a few minutes.

a) take off; b) shall take off; c) took off; d) are taking off

21. Ukrainian people traditionally ...colored eggs at Easter.

a) prepare; b) have prepared; c) are preparing; d) were preparing
22.1...inahotel until I ... where to live.

a) will stay, find; b) am staying, find; c) stayed, will find; d) will stay, will find
23. When we lived in Kyiv we... in the park every day.

a) walked; b) were walking; ¢) was walking; d) have been walking

24. The life of John and Peter ... considerably since they both got new jobs.
a) have improved; b) improved; c) has improved; d) had improved

25. Look at the time. I think ... the train.

a) am listening; b) am hearing; c) hear; d) hear to

26. When I ... my school in a year, I ... continue my studies at the University.



a) finish, continue; b) will finish, continue; c) finish, will continue; d) will finish, am
continuing

27. The population will continue to increase but natural resources... .

a) wouldn’t; b) won’t; ¢) will continue to; d) shan’t

28. Do you see the man over there? I’'m sure he ... to take this bus.

a) is planning; b) planned; c) plans; d) would plan

29. Hello, Ann. What ... in this part of Odessa?

a) do you do; b) is you doing; c) are you doing; d) have you done

30. Tom ... dinner when his friend called.

a) was having; b) had; c) has had; d) has having

MPUKMETHHUK
(THE ADJECTIVE)

[TpukMeTHUKM B aHTIIHCHKINA MOBI MawTh Tpu cryreHi nopiBasHHs (Degrees of
Comparison): 3puuaitnmii  (Positive), Bummii (Comparative) 1 Ta HaWBUIIMIA
(Superlative).

OmHoCKIa10BI TPUKMETHUKH, TBOCKIIAJOBI 3 HAroJIOCOM Ha JAPYroMy CKIajl Ta
Tl, U0 3aKIHYYIOTbCS Ha -y, -OW, -€I, -/e, YTBOPIOIOTH CTYIIE€HI MOPIBHSHHS HUISIXOM
J0JIaBaHHs 10 HUX Cy(IKCiB -€r, -est.

3BUYAIHUI CTYITIHb Bumuii ctynine HaiiBumuii ctymnine
(Positive Degree) (Comparative Degree) (Superlative Degree)
warm warmer the warmest

clever cleverer the cleverest

narrow narrower the narrowest

[IpuKMEeTHUKY y HAMBUIIIOMY CTYTICHI MIOPIBHSIHHS 3aBXKIU BXKUBAIOTHCS 3
aptukiem the.

binbmiicte 1BOCKIIA0BUX Ta 0araToCKiIagoBUX MPUKMETHHUKIB YTBOPIOIOTh
BUIIMH CTYITIHB 3a JIOMIOMOTI'0I0 ¢JI0Ba MOre (OibIir), a HAWBHUIIUI CTYIIIHL — 3a
nornomMoroto cioa the most (HaiOibII, Hai-).

3BUUaliHUM CTYIIHB Buiuii crynine HaiiBummii ctyminb
(Positive Degree) (Comparative Degree) (Superlative Degree)




interesting more interesting the most interesting

horrible more horrible the most horrible

Jlesiki qBOCKIIanoBi mpukMeTHUKH (Clever, stupid, narrow, gentle...) yTBoproroTh
CTYIICHI TIOPIBHSHHS K IUISIXOM JI0JaBaHHs Cy(iKCiB, Tak 3a JOIIOMOTOIO CIIiB More, the
Mmost:
stupid — stupider/more stupid — the stupidest/the most stupid.

1. Write the adjectives from the box into the correct column.

more careful, the brightest, fluent, hotter, intelligent, tastier, bitter, the most
violent, faster, full, more boring, serious, the richest

Positive Degree Comparative Degree Superlative Degree

3anam'siTaliTe IPUKMETHUKH, 110 YTBOPIOIOTH CTYIIEH1 TOPIBHSHHS B1JI 1HIIIOTO KOPEHS.

3BUYAHMI CTYTIHB Bumuii cTyminb HaiiBumuii crymninb
(Positive Degree) (Comparative Degree) (Superlative Degree)
good better the best
bad worse the worst
little less the least
old older (cmapiwiuzii) the oldest (natricmapiwiuir)
elder (cmapwuii) the eldest (raticmapuiuii)
far farther (6inow oanexuii) the farthest (natioanvuuii y 6iocmani)
further (nooanvuiuii) the furthest (nooarswuii, natioanvuiuii)
much/many more the most

2. Find the odd adjective in every line.

1) Wise, fast, good, nice, long;

2) heavy, silly, pretty, ordinary, tiny;

3) hot, thin, fat, bad, wet;

4) practical, patient, little, suspicious, exciting;
5) old, young, bad, little, good.




3. Put the adjectives in brackets into the correct degree and learn the proverbs.

1) Half a loaf is ... (good) than no bread.

2) Blood is ... (thick) than water.

3) Actions speak ... (loud) than words.

4) The ... (high) tree has the ... (great) fall.

5) False friends are ... (bad) than open enemies.
6) A chain is no ... (strong) than its ... (weak) link.
7) It’s ... (easy) to pull down than to build.

8) Forbidden fruit is the ... (sweet).

4. Translate into English.

1) [1s xHuUra 11KaBima 3a GUIbM.

2) Co0aka po3yMHIIIWH 32 MaIyry.

3) Lle HalicMayHile MOPO3UBO, SIKE 1 KOJU-HEOY/Ib KyIITYBaB.
4) Pe3ynbTatu HOTO TECTY 3apa3 Kpallli, HiXK O0yJId MUHYJIOTO POKY.
5) V Hei € Momo/iIa cecTpa Ta cTapiiuii Opar.

6) Lle#t nuisax A0 piuKu HAWKOPOTIIUH.

7) e Oyna HalO11bI1I 3aXOIUTIOI0YA TPUTOAA B MOEMY KHUTTI.
8) TopT cMayHIIIMA, HIXK IYKEPKH.

9) BitasnbHs — Haii3pyyHillla KiIMHaTa B HaIlllil KBapTHUPI.

10) TBos Baiiza Baxkya, Hi>K MOSI.

[IpukMeTHHKN MO>KHA MOPIBHIOBATH 3a JIOMIOMOTOIO CTPYKTYp as ... aS -SIKUH ...

not so ... as (He Takui ... sK):
Your room is as light as my room.
The dolphin isn't so big as the whale

SK),

5. Complete the sentences with as...as, or so...as.

1) ’'m ... hungry ... a wolf.

2) Ben doesn’t have ... comfortable a car ... your parents.
3) My story isn’t ... long ... yours.

4) Ron’s dog is ... big ... yours.

5) Today the weather isn’t ... cold ... it was yesterday.

6) The black dress isn’t ... expensive ... the red dress.




7) This pizzais ... tasty ... the pizza you made last week.
8) She is always ... busy... a bee.

9) Her hotel room isn’t ... large ... yours.

10) This pupil is ... clever ... her cousin.

CONTROL TEST
1. The rooms are ___ than they used to be.
a) more clean; b) cleaner; c) cleanest; d) the cleaner.
2. Peteris ___ of themall.
a) oldest; b) the oldest; c) elder; d) the eldest.
3. His answer was ____than | thought.
a) badder; b) worse; c) the worst; d) more bad.
4.1 Ann __ than Nina?
a) the most intelligent; b) more intelligent; c) intelligenter; d) most intelligent.
5. The Nile is__ than Dnipro.
a) longest; b) more long; c¢) longer; d) as long as.
6.It’s __ here than in Kyiv.
a) colder; b) not so...as; c) the coldest; d) more cold.
7. Hersonisthe  student in the class.
a) younger; b) youngest; c) the youngest; d) more young/
8. The weatherisnot _ bad | had expected.
a) as...as; b) so...as; ¢) so0...so0; d) more ...as.
9. This scientist thinks of a__ method.
a) worse; b) better; ¢) gooder; d) the worst.
10. Nowadays computers are .
a) complicated; b) more complicated; c) most complicated; d) the most complicated.
11. These exercises are ____in the textbook.
a) easier; b) the easiest; ¢c) more easy; d) the most easy.
12.She is ___ student in the group.
a) attentive; b) more attentive; c) the most attentive; d) attentiver.
13. My essay isnot ___ long __ yours.
a) as...as; b) so...as; more...than; d) more...so.
14. Which is ___: The United States or Canada?
a) larger; b) largest; c) more large; d) the largest.
15. The London Underground is the ___in the world.
a) eldest; b) the oldest; c) oldest; d) the most old.



16. Nick’s English is ...good ...his friend’s.

a) as...as; b) so ...as; ¢) no so...as; d) more...as.

17.1t’s  mistake I’ve ever made.

a) worse; b) the worst; ¢) the baddest; d) worst.

18.January is ___ month of the year.

a) the coldest; b) coldest; c) more cold; d) colder.

19. Nick swam to the __ of the lake.

a) further; b) farther; c) far; d) more farther.

20. My sister speaks English ___ than I do.

a) best; b) worst; c) worse; d) the best.

21.  than never.

a) better; b) best; c) worse; d) the worst.

22. Is the word “newspaper” ... than the word “book™?

a) longer; b) more long; c) longest; d) the longest.

23. Give me the___information, please.

a) far; b) farther; c) further; d) furthest.

24. The results of the experiment were _ bad___ they had expected.

a) as...as; so...as; ¢) not so...as; d) more...than.

25. The English Channel is___ than the Strait of Gibraltar.

a) wider; b) the wider; ¢) more wide; d) most wide.

26. - Please, give me this bouquet of flowers. | think it is ___than the rest ones.
- Butit’s . Never mind. I'll buy it.

a) beautiful/expensive; b) more beautiful/ more expensive; c) the most beautiful/most

expensive; d) most beautiful/most expensive.

27. 1 make __ mistakes than last year.

a) few; b) fewer; c) the fewer; d) the fewest.

28. Youwon’t find __ than this. They’ll allbe  expensive _ than this one.

a) the cheapest/as/as; b) a cheaper/as/as; c) a cheaper/as more; d) the cheapest/as/more.

29. Your translation was _ than Jim’s, but it was  than Mary’s.

a) better/worse; b) gooder/badder; c) better/worst; d) best/worse.

30. A: They look the same size to me. B: No. This one ___than the other.

a) slightly is bigger; b) is slight bigger; c) is slightly bigger; d) slight is bigger.

MOJIAJTBHI IIECJIOBA
(MODAL VERBS)



The Verb 3 anrmiiicekiii MOBI € Taki MojajbHi giecioBa: can (moemu, emimu),
could (mie), must (nosurnen, nompiéno), may (moorcew, moowce), should (czio), have
to (nosunen, nompiono) ma in.

MonanpHi miecioBa (kpim have t0) maroTh oqHy Gopmy IS Beix oci0 i gmcen Ta
camocTiiiHO (0e3 JOMOMIKHUX AIECIIB) YTBOPIOIOTh MUTANBHI Ta 3amepedHi GopMHu.
[Ticns monmanbHUX miecniB (kpim have t0) indiHiTHB BXXHBa€eThCs €3 tO:

Can your friend skate? I'm afraid he can't skate, but he can ski.

HiecmoBa have to, ought to € BuHATKamu: Mmicias HUX iHGIHITHB BXKUBAETHCS 3 10, a
NUTAJbHI Ta 3alepedHi PeUYeHHS MOTPEOYIOTh BIAMOBIIHUX JOMOMIKHUX J1€CTIB.
Hanpuxitan:

Do they have to come at five? — No, they don't. They have to come it six.
MopanbHi Ji€cioBa MarOTh BIJANOBIIHI (OPMU Yy MHUHYJIOMY Ta MallOyTHbOMY

gacax.
Present Past Future
can could will be able to
must had to will have to
may might will be allowed to
Hanpuknan:

She will be able to meet you tomorrow.
We had to take a taxi because we couldn't miss the train.
| hope my parents will allow me to go fishing.

1. Complete the sentences with the verbs in brackets.

1) Jane ... play the violin a year ago, but now she ... play well. She ... play in the concert
in two months, (can, could, be able to)

2) You ... watch this film yesterday. I ... you to go for a walk when you finish your
homework. Your friend ... visit you today. (may, might, will allow)

3) Oscar ... take aspirin an hour age. He ... go to bed right now. He ... visit the doctor in
three days. (must, had to, will have to)

4) My friend ... speak French very well. He ... speak French when he was twelve. | think
he ... go to university in France in his future, (can, could, will be able to)

5) We ... clean the flat now. We ... clean the flat yesterday, but we had a lot of
homework to do. We ... go shopping tomorrow- evening, (must, had to, will be able to).



6) Tony and Den ... go to the cinema yesterday. If they have already had dinner, they ...
play computer games. Their parents ... the boys to go to the river next Saturday, (may,
might, will allow).

2.Choose the correct modal verb from brackets to complete the proverbs.
I) A cat ... look at a king, (must, may)

2) Don’t bite off more than you ... chew, (must, may, can)

3) The leopard ... change his spots, (can’t, mustn’t, may not)

4) No man ... serve two masters, (must, may, can)

5) Never put off till tomorrow what you ... do today, (must, may, can)

6) The wolf ... lose his teeth but never his nature, (must, may)

7) You ... make an omelet without breaking eggs, (mustn’t, can’t, may not)
8) You never know what you ... do till you try. (must, may, can)

MopanbHe JiecioBo MUSt BXXMBa€ThCs Il BUpakeHHs 000B's3kiB (Obligation) ta
BKa3ye Ha HEOOXIHICTh IIOCh 3p0OUTH (NECcessity).

Must BxuBa€eTbCA, KOJIH JIFOJMHA IPUAMAE PIIICHHS] CAMOCTIHHO:

You must do it now.

Must not Bupaxae 3a00poHY:

You must not make a noise in the hospital.

Mopanene giecnioBo have t0 BXHBaeTbcs y TEMEPIIIHBOMY, MHUHYJIOMY,
MalOyTHbOMY Yacax 1 TaKOXX BKa3ye€ Ha HEOOXIJHICTh IIOCh 3POOMTH Ta BUpPaXKAE
000B's13KH, ajie, Ha BIIMIHY BiJ Ji€cioBa MUSt, BOHO BXKUBAETHCS, KOJIU JIFOJIMHA MA€E
BUKOHYBAaTHU 4yXi, a HE CBOi DIMICHHS Y 3MYIIEHA MIOCh POOUTH TiJ BIUIMBOM
00CTaBUH:

| don't want to walk the dog, but | have to.

My doctor says | have to take vitamins. [liecioBo have to morpeOye BiamoBigHMX
JOTIOMI>KHUX JI1€CIIB JIJIsl YTBOPEHHS MUTAJIbHUX Ta 3alIEPEUHUX PEUCHb:

Does she have to get up early? - Yes, she does.

Did he have to meet you? - No, he didn't.

Will they have to take part in the conference? - No, they won't.

3. Complete the sentences with must or have to.
1) I’'m very tired. I ... go to bed earlier today.
2) My parents think | ... go to bed early to have a good sleep.



3) I ... buy bread. My mother asked me about it.

4) | have got a terrible headache. | ... take an aspirin.

5) My teacher says I ... pay more attention to my pronunciation.

6) We have nothing to eat. We ... go shopping.

7) Paul’s coach says he ... exercise more to get good results at the competition.
8) Vicky’s room is a mess. She ... tidy it.

9) The weather is so wonderful today! We ... go out for a picnic.

10) Jane’s boss thinks she ... speak to the clients more politely.

4. Complete the sentences with the correct form (positive, negative or interrogative) and
tense (present, past or future) of have to.

1) Sam has got a toothache so he ... visit his dentist today.

2) ... we ... prepare all the documents yesterday? — No, you ... .

3) It’s my day off tomorrow so I ... go to the office.

4) It was raining yesterday so Frank ... take his umbrella.

5) Sally has recovered so now she ... stay in bed any more.

6) Sheila and Marion can’t come to our party because they ... study for the test tonight.
7) ... you ... type all these letters today? — Yes, I ... .

8) My aunt arrives tomorrow so | ... meet her at the railway station.

9) It was very warm yesterday and Jessie ... put on her warm sweater.

10)... Clara ... fill in this report right now? — No, she ... .

11) Let’s go shopping now so that we ... do it tomorrow.

12) ... Mike ... book the hotel room yesterday? — Yes, he ... .

3naTHiCTh 110ch poduTH (ability) BupakaeThes 3a g0moMororo aieciis can, could,
be able to.

Can Bupakae BMiHHS IIIOCh POOUTH TETIEP:

She can swim very well.

She can teach you to swim.

Could/was able to Bupakae BMiHHS IIOCh POOUTH Y MUHYJIOMY:

He could/was able to ride a bike when he was five.

Was able to Bupaxkae 3maTHiCTh 1IOCH POOUTH y MUHYJIOMY B pe3yJbTaTi
0COOJMBUX 00CTaBUH (y 3HAYCHH1 «BJATIOCS 3POOUTH):

He was able to help me in spite of his tiredness.

Will be able to Bupaskae 3qaTHICTh IOCH 3pOOUTH Y MAaHOYTHBLOMY:

She will be able to meet you tomorrow.




5. Circle the correct item.

1) My little brother can/could count when he was six.

2) 1 will be able/was able to send the invitations tomorrow.

3) We can/ could order a taxi right now.

4) She won’t be able/wasn’t able to understand the rule because she had a headache.

5) Alan could/was able to win the competition because his leg didn’t hurt.

6) I’'m afraid Sue can’t/won’t be able to take you to the exhibition because she’ll be very
busy next Friday.

7) It was snowing hard and we can’t/weren’t able to drive fast.

8) Olga can’t/couldn’t say a word in English two years ago but now she can/could speak
English fluently.

6. Complete the dialogue with can, could or be able to in the correct tense and form.

- You are a champion skater now, but ... you skate in your childhood?

- No, I .... I even ... think about skating because | was afraid of this kind of sport. But |
... play the violin very well then and my teacher thought I ... become a famous musician.
- But how did you manage to learn to skate?

- Well, my father was fond of skating. One day he took me to the skating-rink to teach
me skating. When | went on the ice for the first time | felt very excited. I ... think of
anything else. But suddenly I fell down and broke my arm. After that accident | ...
become a musician. So | had nothing to do but learn to skate.

- ... you play the violin now?

- Unfortunately I ... .

- Do you go in for other kinds of sport?

- Well, | ... ski and swim. And | ... play computer games. | hope one day | ... take part in
some computer-gaming competition.

- | wish you luck then.

JIns BUCIOBIMIOBaHHA MOXIMBOCTI uu BiporigHocti (possibility/ probability)
BUKOPHCTOBYIOTBCS TaKl JA1€CIOBA.

1) May (mosxmBO, Iyske BiporigHo): She may return home before dinner.

2) Might (moxxuBo, my»*e BiporigHo): It might rain in the evening.

Xoua might — e dbopma MuHYIOrO Yacy aiecioBa May, BOHA MOXKE BXKHUBATHCS
JUISl OTTMCAHHS CUTYAIlll y TeTepilllHbOMY Yaci.

3) Could (moxmuBo): He could still be in the office.




4) Must (maitke BieBaenuii): | often see them together. They must be good friends.
5) Can't (me gymato, mo 1me MOXxJIKMBO). YOUu can’t be thirty-five. You look much
younger.

7. Rewrite the sentences using may/might, must, can't, could as in the example.
Example: I don’t think this film is interesting.
This film can’t be interesting.
1) He usually phones me. I think he will phone me today.
2) I don’t know if we meet our cousins.
3) I hope your little brother is near the sandpit.
4) 1 don’t think the plane arrives on time in such bad weather.
5) I’m not sure if our teacher is still at school.
6) Perhaps your parents will give you some good advice.
7) It’s quite possible that Nick will buy the cake.
8) It’s certain that they are of the same age.
9) I don’t think that the situation is so bad.

8. Translate into English.

1) Hamri cycinu MaroTh OyTH Ha poOOTI 3apas.

2) Mu 3anizHioemoch. Hair yuurtesns Moe po3CepAUTHCH.

3) Lle e moxe OyTH ii HOMep TenedoHy. BoHa HellojaBHO 3MiHKIIA HOMED.
4) Miii OpaT Moxke 3a0yTH Mpo 3yCTpiy.

5) Tu Moxem gymaTH, 1110 11¢ MUTaHHS He TaKe BXKe 1 BaXKIIMBE.

6) Bona e mose OyTu 3a1BOBaHOI0. BOHa 3Haa Mpo 11€ 3a3/1aJeriib.

7) TBOi OTHOKJIACHUKY MOKYTh MaTH 1HIII 3aBJAaHHS.

8) Lleit >)xypHan mae OyTu y TBOro Opata. S naBaB HOro oMy THXKJIEHb TOMY.
9) L1 niBuata MOXKyTh OYTH CECTpamu.

10) 4 ranmaro, MoKe MIiTH JOIIL.

VY 3anuTaHHAX 3 METOI0 OTPUMAaHHS J03BOJY (PErmission) BUKOPUCTOBYIOThCS TaKi
MOJaJIbHI I1€CII0BA.

1) Can (npyxwue 3Beptanns): Can | use your pencil?

2) Could (BBiwnuBe 3Bepranns): Could we have a break, please?

3) May (BBiwnuBe 3BepTanns): May | talk to you?

4) Might (oy»e BBiunuse 3Bepranns): Might | ask you some questions, please?




Jns  BupakeHHs  jgo3Boiy/3aboponm  (refusing,  permission/prohibition)
BUKOPHUCTOBYIOTHCS TaKl MOJIaJIbHI T1€CIIOBA.

1) Can (no3BonuTH MO-ApykHBOMY): You can take a piece of cake if you want.

2) May (matu mo3Bin Oinbir odiriitHo): She may leave her recommendation letter.
Jlnia BUpakeHHs 3a00pOHN BUKOPUCTOBYIOTHCS TaKi MOAAIbHI A1€CTIOBA.

1) Mustn't (kareropuuna 3abopona): You mustn’t walk your dog here.

2) Can't (3abopona): He can’t swim too far from the shore.

9. Complete the dialogues with can, may, could, can't, mustn't.

1) — ... l watch TV a little longer today, Mum?
— I’m sorry, you ... . Little children ... watch TV late at night.
2) — ... | talk with the manager, please?

— One moment, please. Sorry, the manager is out at the moment but you ... leave a
message for him.

3) — ... I use your camera, Dad?
— Of course, you .... But be careful with it.
4) — ... | see your passport, please?

— Here you are. ... | go now?

— Yes, please. Good luck.
5) — You ... smoke here. There is a special sign.

— Excuse me, please.
6) — ... | ride a bike after dinner?

— Of course you ... But you ... ride too fast because it’s very dangerous.
7) — Excuse me. ... | make a call from your phone, please?

— Sorry you .... The line is engaged at the moment.

Jlns Bupaxenns nopaau (advice), BAKOPUCTOBYIOTHCS MOJaIBHI aieciaoBa should ta
ought to 6e3 BiIMIHHOCTEH y 3HAYCHHI:

You should/ought to in for sport to stay healthy.

You shouldn't/ oughtn't to eat a lot of sweets.

What should we do in this case!

10. Complete the dialogue with should/shouldn't or ought/oughtn't, using the following
word-combinations.

to stay in bed, to call the doctor, to go out, to drink cold lemonade/warm tea or milk
with honey, to take an aspirin, to eat an ice cream, to go to school, to take vitamins



— My family has just moved to another town and | have no friends here yet. What ... |
do to make friends?

— | think you ... try to make friends among your new classmates. First, you ... to be
rude. You ... to smile when you speak to people. Then you ... try to be helpful.
Remember, a friend in need is a friend indeed!

— But school isn’t the only place to meet new friends.

— Of course not. You ... to be confined to school and home only. You ... join some club
or a gym. Hobby is a wonderful chance to meet interesting people and new friends. You
... be afraid of communicating. If you are a sociable person it isn’t a problem for you to
make friends with somebody. give advice to Bobby.

11. Circle the correct item.
1) I ... feed my dog now.

a) has to b) must ¢) should

2) ... we leave our luggage here?

a) would b) will C) can

3) You ... smoke in the hospital.

a) can’t b) mustn’t c) won’t

4) ... we have supper together?

a) shall b) will c) could

5) My parents say | ... eat more vegetables.

a) must b) have to c) has to

6) ... you like to look at this ring?

a) will b) shall ¢) would

7) You ... to sleep more.

a) ought b) should c) must

8) It’s rather late now and they ... be at home.

a) were able to b) will C) must

9) ... you bring me the bill, please?

a) could b) would ¢) should

10. She looks very young. She ... be forty.

a) can’t b) mustn’t c) couldn’t
CONTROL TEST

1. You  open the window. I’m cold.

a) shouldn’t; b) can’t; ¢) mustn’t; d) needn’t.



2. Shoes ___ either black or brown.

a) don’t; b) might; ¢) may; d) need.

3. A: My car has been stolen. B:

a) You should ring the police.; b) Will you phone the police.;

c¢) Could you ring the police.; d) You needn’t phone the police.

4.He  faster three years ago.

a) can; b) could; ¢) might; d) must.

5. Ahorse __ go twice as fast as elephant.

a) used to; b) can; c) is used to; d) is able.

6. you speak Spanish?

a) may; b) are; c) can; d) need.

7. A: __ 1go? B: yes, you can.

a) could; b) must; c) ought to; d) need

8. you help me with my homework?

a) must; b) need; c) can; d) should

9. A: I’ve got a toothache. B: You’d _ go to the dentist.

a) better; b) should; c) need; d) must.

10. 1 like to listen to guitar music.

a) am able; b) should; c) could; d) would.

11. His illness got worse and worse. In the end, he __ to the hospital for the operation.
a) will have to; b) must; c¢) had to; d) ought to have.

12. You  any more aspirins; you’ve had four already.

a) mustn’t; b) needn’t have taken; ¢) shouldn’t have taken; d) had better not take.
13. I’ve searched everywhere for Bobbut I to find him.

a) wasn’t able; b) am not able; ¢) haven’t been able; d) couldn’t

14. He felt he ___ carry out his promise.

a) can; b) must; c) could; a) may

15. They didn’t even want to listen to him, but in the end he __ explain everything.
a) could; b) was able to; ¢) might; d) needn’t.

16. It’s getting dark, sowe _ go.

a) must; b) need; c) have to; d) may.

17. “Doctors are supposed to help sick people” means:

a) they help sick people; b) they should help sick people; ¢) they must be helping sick
people; d) they might have helped sick people.

18. We can’t wait any longer! Something  immediately.

a) should have been done; b) had to be done; ¢) ought to do; d) must be done.



19. Children ___taught to respect their elders.

a) should be; b) had better; c) has to be; d) must have.

20. All the lights in Tom’s room are turned off. He  sleeping.
a) must have been; b) had to be; ¢) must be; d) must not be.

21.1 __ gonow. | have a lecture in 5 minutes.

a) had better; b) have got; ¢) must; d) should.

22.You ___ hurry. We have plenty of time.

a) shouldn’t; b) needn’t; ¢) need; d) must.

23 | borrow your pen for a moment?

a) need; b) should; c) can; d) have to.

24.  solve this problem before he explained it to me.

a) am not able to; b) wasn’t able to; ¢) can’t; d) oughtn’t.

25. Where have you been_ I ask?

a) should; b) could; c) need; d) may

26. Why didn’t you tell me that I buy the books?

a) have to; b) has to; c) had to; d) was able to.

27.You ____thisrule to me, | have already known it.

a) needn’t; b) need; c) could; d) should.

28. Alex __ spend more time studying, but the other boy __; he has successfully
passed the exam.

a) must, need; b) should, mustn’t; ¢) need, could; d) must, could.
29. Peter ... return the book to the library. We all want to read it.
a) must; b) can; ¢) could; d) needn’t.

30. Shall I write a letter to him? — No, you ___not, it is not necessary.
a) should; b) could; c) need; d) must

IIACUBHUM CTAH
(PASSIVE VOICE)

ITacuBHHUII cTaH AI€CIIIB B aHIIIMCHKINA MOBI BXKUBA€THCS, KOJIU A1 OUIBII BaXKJIMBa,
HDK 11 BUKOHAaBEIlb; KOJM BHUKOHABEIb HEBIJIOMHUI; KOJU MU 3BEPTAEMO yBary Ha
BUKOHABIIA Jii. Tako)X IMAaCMBHUM CTaH BXKMBAETHCS JIJIS MIIKPECICHHS BBIWIMBOCTI
Ta O(IIHOCTI CUTYaIlli:

The post-office is closed at 20.00. (BukonaBens jaii HeBiOMHUIi Ta HeBaKJINBHIA).
The novel is written by Walter Scott. (3BepTaemo yBary Ha BUKOHABIS Jii).

The applications are accepted from 3 p.m. to 5 p.m. (Ilinkpecarwemo odiniiinicTh




cuTyaIii).

[TacuBHUH CTaH I1€CIIB aHTTIHCHKOI MOBU YTBOPIOETHCS IOIABAHHAM JTOTIOM1KHOTO
miecioBa t0 be y BiAMOBIIHOMY Yaci 10 OCHOBHOTO Ji€ciioBa y TpeTid dopmi (s
HETPAaBWIILHUX JIIECTIB) a00 13 3aKiHdeHHSIM —ed (7T TpaBUIIbHHUX ).
to be + V3 (Ved)
Jl7iss yTBOpPEHHSI TIACMBHOTO CTaHY JIE€CTIB Yy TEMEpillHbOMY HEO3HAYCHOMY daci
(Present Simple Passive)BxxuBaerbess (GOpMH  JTOINOMDKHOTO  JIi€CIOBa B
TEHepilHbLOMY Yaci (am, Is are).
| +am + V3 (Veq)
He/she/it + is + V3 (Veq)
Wel/you/they + are + V3 (Veq)
Hanpuxnan:
Dinner is cooked every day.
The films are shown in the evening.
3anepeyna Ta TnUTadbHa (OPMH pEYEHb 3 JIIECIOBAMH IMACHBHOIO CTaHY
YTBOPIOIOTHCS 3 BUKOPHCTAHHIM BiIOBITHUX (hOpM TOTIOMIKHOTO JieciioBa to be.

| +amnot + V3 (V ed) Am + [ + V3 (Veq)?

He/shelit + is not + V3 (Veq) Is + he/she/it + V3 (Veq)?
You/we/they + are not + V3 (Veq) Are + you/w e/they + V3 (Veq)?
Hanpuxian:

The room is cleaned every day.
The room isn't cleaned every day.

Is the room cleaned every day?
What is cleaned every day?

[TacuBHMII CTaH JI€CHIB y PEUCHHSIX MHHYJIOTO Heo3HaueHoro dacy (Past Simple
Passive) yTBOPIOEThCS 3a JAONMOMOTOK (OpPM MHUHYJIOrO Yacy JAOMOMIKHOTO
miecimosa to be (was, were).

I/he/she/it + was 4- V3 (Veq) I/he/she/it + was not + V3 (Veq)

You/we/they + were + V3 (Veq) You/we/they + were not + V3 (Veq)

Was + I/he/she/it + V3 (Veq)? Were + you/w e/they + V3 (Veq)?
Hanpuxian:

This film was shown yesterday. This film wasn't shown yesterday.




Was this film shown yesterday? When was this film shown?
[TacuBHUI CTaH I€CHTIB Y PEUEHHSAX MalOyTHHOro Heo3HaueHoro yacy (Future
Simple Passive) yTBoproeTbcs 3a A0MOMOror (OpMH MaWOyTHBOIO dYacy

noromikaoro gieciosa to be (will be).
I/you/he/she/it/we/they + will be + V3 (V eq)
I/you/he/she/it/we/they + will not (won't) be + V3 (V ed)
Will + l/you/he/she/it/we/they + be + V3 (Veq)?

Hanpuxian:

The letters will be typed tomorrow.
The letters won't be typed tomorrow.
Will the letters be typed tomorrow?
When will the letters be typed?

[TacuBHUIA CTaH IECIIB Y
TENEePIIHbOMY
HEO3HAYEHOMY Yaci
BJKUBAETHCS, SIKIIO 11 €
PETYISIPHUMU YH
MOBTOPIOBAHUMU 200
UJIETHCS TIPO
3arajJbHOBIIOMI (haKTH.
XapaktepHi 00CTaBHHH
gacy: always, usually,
often, every, sometimes,
seldom , rarely, never.
Hanpuknan:

Fresh fish is always sold
in the market.

[TacuBHUIA CTaH IIECIIB Yy
MUHYJIOMY
HEO3HAYCHOMY Yaci
B)KUBAETHCS, SIKIIO i1
B1JIOYJIMCH 1 3aKIHYMIIUCh
Yy BU3HAYEHU MOMEHT Y
MUHYJIOMY a00 HAEeThCs
PO MOl un
3arajibHOBIOMi (haKTH,
10 MaJIu MiClIe Y
MUHYJIOMY. XapaKTepHi
00CTaBUHM Yacy:
yesterday, last month
(year), a week ago.
Hanpuknan: This gadget
was invented some years
ago.

[TacuBHUIA CTaH MIECIIB Y
MaiOyTHHOMY
HEO3HAYEHOMY Yaci
B)KMBAETHCS, SIKIO i1
BIIOYIyThCS Y
BU3HAUYECHUI 4ac y
MaiOyTHbOMY.
XapaktepHi 00CTaBHHH
yacy: tomorrow, next
week (month), in a week.
Hanpuknan: The news
will be reported in an
hour.

1. Circle the correct item.

1) The Sphinx is/was constructed 4000 years ago.
2) The invitation cards were/will be printed in three days.
3) The Tower of London is/will be visited by thousands of tourists every year.




4) The medicine for cancer was/will be developed in the near future.

5) The tape recorder is/was invented in 1899.

6) The articles of this journalist are/will be sometimes published in this newspaper.
7) A new song by this pop group is/was recorded a week ago.

8) Some new tours will be/were developed by this tourist agency next year.

9) A huge shopping center is/ will be opened in two weeks in our town.

10) This hotel is/will be seldom chosen by Americans.

2.Put the verbs in brackets into the Present Simple Passive, Past Simple Passive or
Future Simple Passive.

1) The room ... (to clean) yesterday.

2) New houses ... (to build) in our city every year.

3) The book of this writer ... (to publish) in a month.

4) The trees ... (to whitewash) by our pupils every spring.

5) Tea ... (to grow) in Ceylon and India.

6) America ... (not to discover) by James Cook. It ... (to discover) by Christopher
Columbus.

7) Pizza ... (to deliver) in half an hour.

8) Thousands of new cars ... (to produce) at this plant every year.

9) Ink ... (to use) for writing many years ago.

10) Some new technologies ... (to introduce) to the industrial companies at the end of the
following month.

3.Put the verbs in brackets into the Present Simple Passive, Past Simple Passive or
Future Simple Passive.

England and France ... (to separate) by the English Channel. In the past people
and goods ... (to transport) from one country to another by ferries only. This way of
transporting wasn’t convenient enough so the idea to build a channel under the sea ... (to
offer) in 1802 by a French engineer. Work started at the end of the 19th century but ...
(to interrupt) by different political and practical problems. The building ... (to resume) in
the 1980s, and the tunnel ... (to open) on May 6, 1994. | t ... (to name) The Channel
Tunnel and at that time it ... (to recognize) as the longest tunnel and one of the Seven
Wonders of the Modern World. Today the travel from France to England takes about
three hours and 35 minutes of this time ... (to spend) in the underwater tunnel. But the
engineers of both countries develop different ideas so that the work of the tunnel ... (to
improve) in the nearest future.



Y TBOpPIOIOUM PEUYEHHS 3 MPHUCYJKOM MMACUBHOTO CTaHy 3 MOJAJIbHUMU JI€CIOBAMH,
CJIOBa PO3TAIIOBYIOTh Y TaKiil OCIITI0BHOCTI:
modal verb + be + V3 (Veq).
Hanpuxnan:
The book must be read.
The car can be repaired.
The film may be watched.

4. Make up sentences using the Passive Voice.
1) The homework/must/do.

2) The ball/can/use/in the gym.

3) The dishes/must/wash.

4) The essay/should/write.

5) The dog/should/feed.

6) This question/could/discuss/yesterday.

7) The things/must/pack.

8) The documents/couldn’t/sign/yesterday.

9) Mobile phones/can’t/use/during the lesson.
10) Loud music/shouldn’t/play/here.

VY pedeHHsX 3 JIECTOBAMHU MACUBHOTO CTAHY YaCTO BXKHUBAIOTHCS MPUUMEHHHUKH DY
ta With. By BXXUBa€eThCsI, KOJIM HAETHCS MPO BUKOHABIIA i, With — ko figeThes
PO 3HAPAIS, IKUM BUKOHYETBCS JTisl:

The novel is written by a famous writer.

This picture was drawn with a pencil.

5. Circle the correct item.

1) The note was written with/by a pencil.

2) The dinner will be cooked with/by my aunt.

3) This story was told with/by a famous traveler.

4) Meat is eaten with/by a fork and a knife.

5) The report will be prepared with/by our manager.
6) The carpets are cleaned with/by a vacuum cleaner.
7) The rooms in the hotel are cleaned with/by maids.




Jliss yTBOpEHHS MACHMBHOrO cTaHy mieciiB Ttemnepimuboro (Present Continuous
Passive) ta munyioro tpuBaioro uacy (Past Continuous Passive) BxxuBarThCs
dopmu gormomixkHOro gieciioBa to be B TenepimasoMy (am, IS, are) 4u B MUHYJIOMY
gaci (was, were), niecioBo to be i3 3akiHYeHHSM -ing Ta OCHOBHE JII€CIIOBO Y TPETIiii
dopMi (s HEMpaBUIBHUX MI€CTiB) ab0 13 3akiHYeHHAM -€d (ISl MpaBUIBHHUX
niecmiB). IlutampHi Ta 3amepedHi pEYCHHS YTBOPIOIOTHCS 3a JIOMIOMOTOIO
BiIMOBIAHUX (opM AiecioBa to be.
| + am being + V 3(V )
H e/she/it + is being + V3 (V ¢q)
You/we/they + are being + V3 (V eq)
Hanpuxitan:
The film is being watched now.
The film isn't being watched now.
Is the film being watched now?
What is being watched now?
I/he/she/it + was being + V3 (V eq)
You/we/they + were being + V3 (V ed)
Hanpukian:
The story was being told then.
The story wasn't being told then.
Was the story being told then?
What was being told then?
[TacuBHMII CTaH Mi€CIIB TEMEPINIHBOTO TPHUBAJIOIO YACy BKUBAETHCA, SKIIO s
BiIOyBaeTbcsl HaAJ O0'€KTOM y MOMEHT MOBJICHHS. llacuBHUI cTaH JieciiB
MUHYJIOTO TPUBAJIOTO Yacy BXKMBAETHCS JIJISI BUPaKEHHs [ii, sika BijaOyBanacs Hajl
00'€eKTOM y ICBHUIA MOMEHT Y MUHYJIOMY YH MPOTATOM IIEBHOTO Yacy B MUHYJIOMY .

6. Complete the answers to the questions using the Past Continuous Passive and the
verbs from the boxes.

to listen to, to bake, to check, to wash, to type, to discuss, to vacuum

1) Did she return you the CD yesterday? — No, it ....

2) Why didn’t you put that black shirt on? — It ....

3) Why didn’t he hear the doorbell? — The carpet ... .

4) Did the teacher check your test yesterday? — No, it ... .




5) Did they find a solution to that problem? — No, it....
6) Why didn’t you try the cake? — It ... .
7) Could he take the documents yesterday? — No, they .... .

7.Translate into English.

1) Ilum koM’ r0TEpOM 3apa3 HE KOPUCTYIOTHCS.

2) Kimuary 3apa3 npuOuparoTh.

3) JlomoBinp y4opa CIiyXajd MiBTOANHH.

4) Bam KOCTIOM y4opa MnpacyBajiu ABaALSTh XBUINH.
5) Ha uporo yekarotb?

6) Bamry kimuaty B4opa goBro ¢apoysanu? — Tak, ii papOyBanu Tpu roguHu.
7) O06in 111€ TOTYIOTb.

8) 3anpoiiieHHs 3apa3 nuiryTh? — Tak.

9) Moto MammHy BUOpa pEMOHTYBAJIH BECH JIEHbD.

10) Ti 3apa3 3anuTyroTh.

Jiist yTBOpPEHHS MACUBHOTO CTaHY Ji€CIIB TENEPIIIHFOTO Ta MUHYJIOTO JOKOHAHOTO
yacy (Present Past Perfect Passive) BxxuBatoThcss popMH TONOMIXKHOTO JieciioBa to
have, had y tenepimuabomy vaci (have, has, had), niecnoBo to be y tperiii hopmi
(been) Ta ocHOBHE miecioBo y TpeTii (opmi abo i3 3akiHueHHM -ed. [TutanbHi Ta
3amnepeyHl peyeHHs YTBOPIOIOTHCS 3a JOMOMOTOK0 BIAMOBIAHMX (opM AleciioBa to
have.

I/you/we/they + have been + V3 (Veq)

He/shelit + has been + V3 (V ¢q)

Hanpukian:
The book has been read by Monday.
The book hasn't been read by Monday.
Has the book been read by Monday?
What has been done by Monday?
The book had been read by last month.
[TacuBHMIT CTaH MI€CIIB TEMEPINTHLOTO Ta MUHYJIOTO JIOKOHAHOTO Yacy BXKUBAETHCH,
AKIIO Jisi HaJ O0’€KTOM 3aBEpIIMJIAcs HEIIOJaBHO Ta HAsSBHUU pe3yiabTaT ado
3aBepIINIIAcs 0 KOHKPETHOTO Yacy B MHHYJIOMY.

8. Put the verbs in brackets into the Present or Past Perfect Passive.
1) This collection of science fiction stories ... (already to publish).




2) Our director ... (just to inform) about the accident.

3) The burglars ... (not to arrest) yet.

4) The curtains ... (already to put up).

5) The construction of the bridge ... (to finish) by the end of the year.
6)When he entered the classroom the lecture ... (to begin) already.
7) What poem ... (to learn) by heart for today?

8) What souvenirs ... (to prepare) for the foreign guests?

9) How ... the information ... (to use)?

10) Which picture ... (already to exhibit)?

9. Make up sentences in the Passive Voice using the correct grammar tense.
1) Loud music/to hear/from the living-room/now.

2) The festival/to hold/in our city/every year.

3) The lecture/to attend/by all the students/yesterday?
4) A taxi/not to call/yet.

5) The room/must/to air/every day.

6) By the evening/I/ to finish/translation/of the article.
7) The essays/to hand/tomorrow?

8) The show/to perform/at five o’clock yesterday.

9) The suitcases/to bring/to the hotel room/yet?

10) When/this university/to found?

11) Whose car/to repair/now?

12) What pizza/just/to order?

13) The message/not to receive/yesterday.

14) This invitation/should/to accept.

15) What questions/to discuss/tomorrow?

10.Translate into English.

1) [ro moairo HE YacTO 3raJy0Th Y HAIIIOMY MICTI.

2) Ti 3anpocunu 10 Teatpy BUOpA.

3) 3aBTpa MoaaroAsATh Miii KOMIT IOTED.

4) Yuopa B My3ei iM moka3anu 6araTto mpeKpacHUX KapTHH.
5) Lro Ba3y HE CIiJ CTABUTH HA TOJIUIIIO.

6) iM IIOMHO PO3MOBUIM MPO ICTOPIO HAILLIOTO MICTA.

7) Konu po30unu tapiiaky?

8) Jle MokHA 3aJIUIITUTH 3aITUCKY?



9) Illo mpuroTyrTh Ha 0017 3aBTpa’?
10) Llro cTaTTiO 3apa3 nepexiagaroTh.

CONTROL TEST
1. Several problems ... the government.
a) were considered by; b) considered were by; ¢) considered by; d) considers;
2. The city ... by the soldiers.
a) is defended; b) is being defended; c) are defended; d) are being defended
3. The amendment ... by the other members.
a) have been repeated; b) has been repeated; c) is being repeated; d) were repeated
4. In ancient Greece the Olympic Games ...once in four years.
a) were held; b) are being held; c) are held, d) was held
5.Look! The bridge ... .
a) are being repaired; b) is being repaired; c) is been repaired; d) has being repaired.
6. The rule must ... to everyone.
a) have known; b) be known; c) know; d) be knowing
7. The Guinness Book of Records ... in the 50’s.
a) first published; b) has first been published; c) was first published; d) were published
first
8. It... to us how the accident had happened.
a) is explaining; b) was explained; c) was explaining; d) had explained
9. I had an unpleasant feeling that I ...
a) watched; b) was watched; c) have been watched; d) was being watched
10. New sources of energy ... developed nowadays.
a) is being) has been; c) are being; d) have been
11. Everything ... before you came.
a) is done; b) was done; c) has done; d) had been done
12. We can’t wait any longer. Something ... immediately.
a) should have been done; b) had to be done; c) ought to do; d) must be done
13. They had not done any damage to it. No damage ... to it.
a) was done; b) had done; ¢) hadn’t be done; d) had been done
14. People do not bring up children properly these days. Children ... properly these
days.
a) didn’t bring up; b) aren’t bringing up; c) aren’t brought up; d) weren’t brought up
15. You can’t come in. She ... for the TV.
a) is interviewed; b) interviews; c) is being interviewed; d) was interviewed



16. There’s someone behind us. I think...

a) were are following; b) we are followed; c) we were followed; d) we are being
followed

17. The World Cup at football ... in 2006.

a) was won by Italy; b) has been won by Italy; ¢) won by Italy; d) won

18. The new equipment ... the company.

a) ordered; b) ordered by; c) was ordered; d) had been ordered

19. The next meeting ... on June 10",

a) will hold; b) golds; c) will be held; d) held

20. Action must ... at once.

a) take; b) have taken; c) be taken; d) took

21. Bicycles ... in the city instead of public transport.

a) widely used; b) are widely using; c) are widely used; d) used

22. 1 hope that the truth ... very soon.

a) will find out; b) will be finding out; c¢) is found out; d) will be found out

23. The delegation ... at the station yesterday.

a) meet; b) is met; c) have been met; d) was met

24. Long ago, people thought that the earth was flat. Long ago, the earth... flat.
a) was thought to be; b) was thinking to be; c) thought to be; d) is thought to be
25. The authorities will make him to pay all his debts. He ... pay all his debts.
a) is going to be; b) will be made; c) was made to; d) will be made to

26. Children ... taught to respect their elders.

a) should be; b) had better; c) has to be; d) must have

27. Who’s going to meet him at the airport. He ... by our ambassador.

a) is going to be met; b) is met; c) will have been met; d) has gone to be met
28. A police car came when the injured man ... off the road.

a) was being carried; b) was been carrying; c) has been carried; d) was carried
29. The event ... before they arrived home.

a) reported; b) had been reported; c) was being reported; d) has been reported
30.Your food ... .

a) is still being prepared; b) is being prepared; c) has still been prepared; d) will prepare
yet

HEIIPSIMA MOBA
(REPORTED SPEECH)



Henpssma moBa (Reported Speech) — 1mie crmoBa mioauHu, MepenaHi IHIIOHO
JTIOMHO0. Y PeUeHHSX 3 HEMPSMOIO0 MOBOIO JIAMTKHA HE BKUBAIOTHCA, HA BIIMiHY Bij
pedens 13 npssmoro MoBoro (Directly Speech). Ilpu tpancdopmarrii peueHs 3 mpsAMol
MOBH y HEMNpsiMy 0coOOBI Ta MPHUCBIiKHI 3aMEHHUKN 3MIHIOIOTHCS BIIIOBIIHO 0
3MICTY:

He says, «I have got a computer». — He says that he has got a computer.

She says, «This is my booky. — She says this is her book.

VY pedeHHsX 3 HEMPSIMOK MOBOIO BXKHMBAIOTHCS JiecioBa say Ta tell.

Say BKHMBa€ETHCS, SKIIO MH HE BKa3yeMO JIFOJIMHY, J0 SKOi 3BEpPTAEMOCH.

Tell BxuBaeThCs TOMI, KOJIM MM BKa3y€eMO JIFOJIUHY, 10 SIKOT 3BEPTAEMOCH:

She said to me, «I have no time». — She said that she had no time.

She told me that she had no time.

Y pedeHHSX 3 HEMPSMOIO COBOIO YacTO BXKHMBA€EThCA CHOIy4dHHK that, ane foro
MO>KJIUBO BHITYCTHUTH:

He said, «I watch TV every evening». — He said that he watched TV every evening.
He said he watched TV every evening.

1. Complete the sentences with said or told.

1) Susan ... us about this film yesterday.

2) Our teacher ... that we would have an extra lesson of History.
3) The doctor ... him to stay in bed.

4) Samantha ... her mother that she had already fed the dog.
5) She ... me her phone number.

6) The policeman ... the woman not to worry.

7) My parents ... that | should go to bed.

8) Bob ... them that he was packing his suitcase.

9) You ... that you could speak French fluently.

10) Alan ... her that he didn’t know about the accident.

Sxio y cioBax aBTOopa B PEYCHHSX 13 MIPSIMOIO0 MOBOIO JII€CTIOBO-TIPUCYIOK CTOITh Y
TEMEePIHHOMY Yaci, TO MICJII IEPETBOPEHHS MPSIMOi MOBU Ha HEMPSAMY 4ac JIi€CIiB
HE 3MIHIOEThCS:

They say, «We are going to the supermarkety. — They say (that) they are going to
the supermarket.

She says, «I was at school yesterday». — She says (that) she was at school




yesterday.

Ski1o y cioBax aBTopa B pEUEHHSX 13 IIPSMOIO MOBOIO JIIECIIOBO-TIPUCYIOK CTOITh Y
MHUHYJIOMY 4Yaci, TO ITCJS MEePEeTBOPEHHs MPsSMOi MOBH Ha HEMPSIMY 4Yac JI€CIIB
3MiHIO€TBC$I TAKUM YNHOM:

Direct Speech Reported Speech

Present Simple: Past Simple:

She said, «1 go to school at eight She said that she went to school at
o'clock». eight o'clock.

Present Continuous: Past Continuous:

He said, «1 am reading a book». He said he was reading a book.
Past Simple: Past Perfect:

He said, «1 lost the wallety. He said he had lost the wallet.
Present Perfect Past Perfect:

She said, «1 have washed the dishes». | She said she had washed the dishes.
Future Simple: Future-in-the-Past:

She said, «1 will help you». She said she would help me.

MopaneHi giecioBa Ta niecioBo {0 be 3miHIOIOTBCS Ha BigNOBiMHI (opmU
MHHYJ0T0 Yacy (okpim miecnis should, could, might):

He said, «I can swim». — He said he could swim.

She said, «I am thirsty». — She said she was thirsty.

The teacher said, «You should learn the poem by heart»y. — The teacher said |
should learn the poem by heart.

MuHynu TpuBanuii 4ac HE 3MIHIOETHCS Y HENPSIMIN MOBI:

They said, «We were working in the garden». — They said that they were working
in the garden.

2. Circle the correct item.

1) Mark says that he has/had six lessons every day.

2) My friend said that he is/was in a hurry.

3) She told him that she can/ could drive a car.

4) My Granny says she is/was baking a cake.

5) They said they have/had seen that film.

6) The doctor said | must/had to take a cold shower.

7) Eric told me that we will/ would receive the invitations in some days.
8) The manager says that he has/had already prepared all the documents.




9) The shop-assistant told me that she can/could give me another pair of gloves.
10) Helen said that she has/had already had lunch.

3. Report the statements.
1) Jack said, «I’m repairing the radio».
2) Fred said, «My cousin usually goes to the gym after school».
3) Ann said, «I have never been to the Theme Parky.
4) Andrew said, «I can’t remember the number of his flaty.
5) We said, «We returned home at five 205 o’clock».
6) I said, «I’m hungry».
7) She said, «My aunt will take me to the exhibitiony.
8) Our teacher said, «I know about this facty.
9) My father said, «You may play the computer a bit longer».
10) Sally said, «We were discussing the play at that timey.
11) Tony said, « I have just finished my report».
12) The waiter said, «The taxi is waiting for you».
13) I said, «I don’t agree with you, Pauly.
14) Henry said, «I have ordered a cup of hot chocolatey.
15) Tim said, «Our trip won’t be long.
16) Jane said, «I didn’t buy the magaziney.
17) A little girl said, «I can’t ride a bikey.
18) The policeman said to the driver, «Your car was moving too fast».
19) Julia said, «Your boots are very dirty, Keny.
20) Den said, «The doctor hasn’t come yet».

SIKIIO B peyeHHSX 3 MPSIMOI0 MOBOIO HMAETHCS MPO 3arajbHOBIAOMI (PaKTH, TO MICISA

NEePETBOPEHHS MPSMOT MOBU Ha HEMPSIMY I'paMaTUYHUN Yac 1€CIIB HE 3MIHIOETHCS
The teacher said, «There are seven days in a week». — The teacher said that there

are seven days in a week.

4. Report the statements.

1) Sally said, «People can’t live without air».

2) Mark said, «I will be in time for the meetingy.

3) Johnny said, «My father can sail a yacht».

4) The teacher said, «The planets of the Solar System move around the Suny.
5) Dolly said, «Mothers always take care of their children».




6) Sam said, «Athens is the capital of Greece».

7) A little boy said to us, «I didn’t touch your dogy.

8) Mother said to her child, «There are thirty-one days in December».
9) Ben said happily, «We’ll celebrate Christmas in a week».

10) Jessica said, «I have just read a very interesting article, Vicky».

3a J0MOMOTOK HENpsIMOI MOBM TAaKOXX MOKHA TMEpelaBaTH HaKa3W, MPOXaHHS,
npono3uiiii Tomo. /s ix mepemaui BUKOpUCTOBYIOThCs ciioBa (introductory verbs)
order, ask, fell, suggest, beg, advise, forbid, warn, insist, promise, agree, refuse,
remind etc., micis AKUX BXKUBAETHCSA iHDIHITUB JTi€CTOBA. Y PEUYCHHSAX 3 HEMPSIMOIO
MOBOIO HE€ B> KUBA€THCA CIIOBO please:

She said, «Give me your book, please». — She asked me to give her my book.

He said, «Open the door! »— He ordered to open the door.

She said, «Don't take my bag». — She asked not to take her bag.

He said, «Let's have a cup of tea». — He suggested having a cup of tea.

5. Report the statements, using the reporting verbs from the box.

to suggest, to remind, to explain, to beg, to ask, to forbid,
to refuse, to agree, to advise, to promise

1) Helen said, «Let’s go to the park, Molly! »

2) Daniel said to his mother, «I really will tidy my room in the evening.
3) The woman said to her son, «You should help your friend».

4) Andy said, «Don’t forget to send the e-mail, Ted».

5) Nora said, «Help me with the luggage, please, Nick».

6) A little girl said to her parents, «I will not stay at home alone».

7) Jane said to her mother, «Please, let me go to the party! »

8) Frank said to his friend, «OK, I’ll give you my camera for a day».

9) The teacher said to the pupils, «The Moon is smaller than the Earthy.
10) Mrs. Sunders said to her daughter, «No, Sue, you mustn’t take the jam from the
fridge! »

Jlyist Toro MmO00 mepeaaTh HEmpsMOI MOBOIO 3aIUTaHHS, BAUKOPUCTOBYIOTHCS CJIOBA
ask, wonder, want to know. Y mnuTaibHUX pPEYCHHSAX 13 HEMPSMOI MOBOIO




(3arajbHUX 3alMTaHHAX) MIAPSJHA Ta TOJOBHA YACTHMHU TIOEAHYIOThCS 32
noromororo ciiB If un whether 1 rpamMatuuni yacu 3MIHIOIOTBCS BIAIOBIIHO 10
npaBwil. Y MAPSIHUX PEUYCHHSIX TAKOrO THUIY IOPSAIOK CIIB MNPAMHEA (K Y
PO3MOBITHOMY peuYeHHi). 3HaK NMUTAaHHA B KIHII PEYCHHb 3 HEMPSIMOIO MOBOIO HE
CTaBHUThHCA:

Nick said, «Do you get up early, Ben? » — Nick asked if/whether Ben got up early.
Liz said, «D id you go to school, Ann? » — Liz wondered if/whether Ann went to
school.

6. Report the questions.

1) Molly said to Vicky, «Do you often visit your aunt? »

2) Martin said, «Does your friend play table tennis, Den? »

3) Mother said to her daughter, «Will you help me with the washing up? »
4) Helen said to her Granny, «Did you buy any apples for me? »

5) Sam said, «Have you written an essay, Mike? »

6) The doctor said to the patient, «<Do you often have headaches? »

7) George said to his father, «Have you repaired my bike? »

8) The shop-assistant said to the customer, «Have you tried the shoes on? »
9) The waiter said to us, «Will you have anything for dessert? »

10) Mother said to Pam, «Are you watching TV? »

11) Angela said, «Is anything wrong, Emmy? »

12) Ted said to his parents, «Are you going to the theatre? »

13) The guide said to the tourists, «Do you understand English? »

14) The child said to his mother, «May I play football with my friends? »
15) Granny said to Sally, «Can you go shopping for me? »

16) The teacher said to the pupils, «Should I speak louder? »

17) Alice said to her friend, «Did you see this film? »

18) Jane said to the conductor, «Must I show you my ticket? »

19) Granny said to Tommy, «Are you hungry? »

20) The professor said to the student, «Did you learn French at school? »

7. What did the tourists ask the guide about! Report the questions.
— Did you plan our tour beforehand?

— Are we going to the museum?

— Do you speak Spanish?

— Will you tell us about the history of the castle?




— Have you ever been inside the tower?

— Will you show us the best shop to buy souvenirs?
— Can you speak a bit louder?

— May we take some photos?

Jlns Toro mio0 mepenaTd HENmpsIMOI0O MOBOIO CIIEliajibHI 3aluTaHHS, TOJOBHA Ta
OiApAIHA YaCTUHU PEUYEHHS TOE€JHYIOTHCS 3@ JIOMOMOIOI0  BiAMOBITHOTO
nuTanspHoro ciosa (When, what, where, which, how), rpamaTiunuii yac y migpsaHii
YaCTHHI 3MIHIOETBCS 3a TpaBUIaMH. Y MIPSAHUX PEUCHHSX TaKOTO THITY IMOPSIOK
CIIB MpsSMUNA (K y PO3MOBITHOMY peueHH1). 3HaK MHUTAHHS B KIHIl PEYEHb 3
HENPSMOIO0 MOBOIO HE CTaBUTHCS:

Eddy said, «How old is your brotherl» — Eddy asked how old my brother was.
Jane said, « What have you done, Benl» — Jane wondered what Ben had done.

8. Report the questions.

1) Robert said, « What time do you come back from the swimming-pool, John? »
2) The shop assistant said to the lady, « What size of dress do you need? »
3) A man said to the policeman, «How can I get to the railway station? »
4) The teacher said to the boy, «What exercise did you write? »

5) Helen said to her sister, « Where are you going? »

6) A woman said to a little girl, «Why are you crying? »

7) Frank said, « What time is it, Bob? »

8) A man said to his wife, « What have you cooked for supper? »

9) A manager said to the secretary, «Who is waiting for me? »

10) Pam said, «Where will we go after the lecture, Mark? »

11) Henry said, «Where is my shirt, Mum? »

12) Vicky said, « What present have you bought for Mary, Den? »

13) Jim said to Victor, «When did you buy your car? »

14) Granny said to the children, «Who has broken my cup? »

15) Joe said, «How much are the tickets? »

16) Margaret said to the driver, « What time does the bus arrive to L’viv? »
17) The secretary said to the man, «What can I do for you? »

18) Dick said, «Why are you so angry, Paul? »

19) Jessica said, «Why have you cut your hair, Liz? »

20) Amanda said to her classmate, «What time will the lesson begin? »




9. Write the exact words of the teacher.

The teacher asked the students what they had prepared for the lesson. She
wondered if all the students had done their homework. She wanted to know what
guestions the students wanted to ask her about the grammar rules. The teacher asked the
students which exercise had been the most difficult. She told the students to open their
books and to revise the grammar rule. Then she invited Mary to the blackboard and
asked him to write a sentence. She wondered if Mary could explain the spelling of the
words in the sentence. The teacher gave Mary a good mark for his answer.

OO0cTaBuHU MiCIl}I Ta 4aCy B PCUYCHHAX 13 HCIIPAMOIKO MOBOIO 3MIHIOIOTBCSI TAaKUM
YUHOM:

here — there;

this — that;

these — those;

now — then,

at that time;

today — that day;

tonight — that night;

yesterday — the day before, the previous day;

tomorrow — the next day, the following day;

last week/month, etc.— the week/month before, the previous week/ month;

next week/month, etc.— the next week/month, the following week/ month;

an hour ago — an hour before/earlier.

Hanpuxian:

Bill said, «I bought this book in the supermarket yesterday». — Bill said that he
had bought that book in the supermarket the day before.

10. Report the sentences.

1) Kate said, «I haven’t seen Roy today».

2) Vicky said, « Where are we going tonight, Jane? »

3) The teacher said to the pupils, «You’ll pass your exam next monthy.

4) Philip said to his friend, «My mother bought me these trainers a week ago».

5) Pam said, «I’ll bring you this magazine tomorrow, Jane».

6) The baby-sitter said to the woman, «The children are playing on the playground
Nnow».

7) Andy said, «I spoke to my coach an hour ago».



8) Henry said to his sister, «I only had a sandwich for breakfast today».

9) Beth said, «I’m happy to be here againy.

10) The policeman said to the woman, «I didn’t see your car here five minutes ago».
11) The teacher said, «Why weren’t you at school yesterday, Bob? »

12) Angela said, «Will you go shopping tomorrow, Mary? »

13) Laura said, «What are you reading now, Nina? »

14) Andrew said, «Can you find any mistakes here, Paul? »

15) Rachel said, «Are you leaving tomorrow, Sam? »

11. Report the sentences.

1) Greg said, «Can you meet me at two tomorrow, Ron? »

2) Pamela said, «I’m ironing your trousers, Jim».

3) Tony said, «What time does the bus depart? »

4) The policeman said, «Go out of the car! »

5) Susan said, «Let’s go to a cafe, Betty».

6) Tracy said, «I have already fed the cat».

7) Mrs. Jones said, «Where do you live, little girl? »

8) Patrick said, «Don’t open the window, Nick».

9) Elsa said, «I haven’t been to this shopping center yet».

10) Paul said, «What are you going to do today, Julia? »

11) Helen said, «What will you cook for supper, Mum? »

12) Tom said, «This film was really exciting».

13) The secretary said, «Mr. Grey will sign the contract tomorrow».
14) My neighbor said, «<How did you like the concert, Fred? »
15) Little Beth said, «We have never been to the circus, Daddy».
16) Mary said, «Penguins can’t fly».

17) Brian said, «Don’t phone me too latey.

18) Ronald said, « Where have you been, Dick? »

19) Sue said, «What newspaper are you reading, [rma? »

20) Eric said, «May I have a piece of cake? »

CONTROL TEST
1. She asked me when I ... to work.
a) had to go; b) will go; c) have gone; d) will have to go
2. My parents decided that we ... my birthday on Sunday.
a) would celebrate; b) celebrated; c) shall celebrate; d) celebrate



3. During the interview they asked John if he ... a job before.

a) has had; b) had had; c) would have; d) was having

4. The teacher explained that the classes ... the week before.

a) would start; b) started; c) had started; d) have started

5. He said that he ... to Oxford University in the 90-S.

a) had been; b) will be; c) has been; d) was gone

6. Nick hoped that his friends ... him with his car.

a) would help; b) will help; c) helped; d) help

7. 1 thought that Tom ... her that he intended to go to Germany.

a) tells; b) was telling; c) will tell; d) would tell

8. Tom said, “I’m sorry to disturb you, Betty”.

a) Tom told that he was sorry to disturb Betty b) Tom told Betty that he was sorry to
disturb her.

¢) Tom said to Betty he had been sorry to disturb her. d) Tom said Betty he had been
sorry to disturb

9. The students said, “We wish our exams were over”.

a) The students said they wished their exams had been over.

b) The students said that they wished their exams have been over.

¢) The students said they wished their exams were over.

d) The students told they wished their exams were over.

10. “If I were you, I’d stop smoking” Jack said.

a) Jack said that if he were him he would have stopped smoking; b) Jack advised to him
to stop smoking.

¢) Jack said that if he had been him he would stop smoking; d) Jack advised him to stop
smoking.

11. Ann asked: “Is your sister good at English?”” Ann asked me......

a) that my sister is good at English; b) if my sister was good at English

c¢) whether my sister has been good at English; d) my sister is good at English

12. “Do you go in for sports?”. Jack asked me...

a) he went in for sports; b) if | went in for sports

c) if I’ll go in for sports; d) I should go in for sports

13. Jane asked Bob: “What did you buy yesterday?” Jane asked Bob what...

a) he would buy the next day; b) he bought the day before

¢) he had bought the day before; d) had he bought the day before

14. “Do not play in the street!”

a) My Mother told me do not play in the street; b) My Mother said to play in the street



c¢) She asked me to play in the street; d) My mother told me not to play in the street
15.” Will Tom help me?” she said. She asked...

a) will Tom help her; b) if Tom would help her;

c¢) whether he will help her; d) whether would he help her

16. During the interview they asked Ann if she ... to work on Saturdays.

a) will want; b) has wanted; c) was wanting; d) wanted

17. The children were afraid of making any noise — Mom ...

a) was sleeping; b) slept; ¢) had been sleeping; d) is sleeping

18. He gave me all his money because he ... me.

a) would trust; b) trusted; c) had trusted; d) trusts

19. The weather forecast said that ... in the afternoon.

a) it will rain; b) it would rain; c) it rains; d) it will be raining

20. She said it was a stupid idea and it ...

a) didn’t work; b) will have work; c) wouldn’t work; d) worked

21. She said she ... help me because she had too much to do.

a) can’t; b) will be able; c) is to; d) couldn’t

22. James said that he ... a horse before.

a) never rode; b) had never ridden; c) has never ridden; d) would never ridden

23. I doubted if she ... see my point.

a) will; b) would; ¢) have to; d) shall

24. The doctor asked, “How do you feel?”

a) The doctor asked how did | feel; b) The doctor asked how | felt;

¢) The doctor asked how | had felt; d) The doctor asked how I feel

25. He said, “Where is Jane going?”

a) He asked where was Jane going; b) He asked where Jane is going;

c¢) He asked where Jane was going; d) He asked where Jane went

26. “Will you be free tomorrow?” Peter asked Dick.

a) Dick asked would Peter be free the next day; b) Peter asked Dick if he free tomorrow;
c) Peter asked Dick if he would be free the next day; d) Peter asked Dick if he will be
free

27. The teacher said to us, “Be quiet, please”

a) The teacher asked us be quiet; b) The teacher asked us to be quiet;

c) The teacher said us to be quiet; d) The teacher told to us to be quiet

28. “Don’t swim too far, dear” asked Mom.

a) Mom asked her not to swim too far; b) Mother asked her don’t swim too far

¢) Mom said if she would swim too far; d) Mother told her if she wouldn’t swim too far



29. Peter said, “Alice, are you busy now?” Peter asked Alice...
a) she was busy; b) if she was busy then;

c¢) she would be busy; d) if she wasn’t busy then

30. “Why hasn’t he locked the car door?” the police said.

a) The policeman asked why he hadn’t locked the car door;

b) The policeman asked why hadn’t he locked the car door;

c¢) The policeman asked why he didn’t lock the car door;

d) The policeman asked why didn’t he lock the car door

YMOBHI PEYEHHA
(CONDITIONAL SENTENCES)

YMOBHI peueHHS BXKUBAIOTHCS JIJI1 BUPAKECHHS M1, K1 BIAOYAYThCS 4YM BIIOYIUCS
0 3a MEeBHUX YMOB. YMOBHI PEUYCHHS CKJIAJAOThCs 3 IBOX YacTHH: ToyioBHOI (Main
Clause) Tta migpsanoi (If-clause). YMoBHI pedeHHs HynboBoro tumy (Zero
Conditionals) BupaxaroTh peaqbHi ab0 BIPOTiAHI CHTyallil y TemnepilmHboMy. Y
TaKUX PEYCHHSX BKUBAETHCS TETEPINTHIA HEO3HAUYEHUH Yac K y TOJIOBHIM YacTHHI,
TaK 1y TAPSIIHIN.

Main Clause If-clause
Present Simple Tense Present Simple Tense

Chocolate melts if you heat it.
If | have a bad mood, | always listen to music.
YmoBHi pedenns mnepmroro Tumy (First Conditionals) BupakaroTh peanbHi 4u
BIPOTiJIHI cuTyalli y MailOyTHboMy. ['pamMaTuyHi Yacu B TaKUX PEUYCHHSX
BXKUBAKOTHCA TaK.
Main Clause If-clause
Future Simple Tense Present Simple Tense
Modal verb + bare Infinitive
She will finish the work if you help her.
He can give you this book if he has it.
B ymMoBHUX peueHHSX He 000B'SI3KOBO TOJIOBHA YaCTHHA CTOITh MEPILIOIO.

['onoBHA Ta migpsaHA YaCTUHU MOXKYTh THO€JIHYBATHCS crionydHuKamu If (skimno),




when (xosm), till (moxu), until (moxu ue), unless (skio He), as SOON aS (SK TIABKH):
As soon as he finishes his work, he will join us.

She won't go shopping unless you give her a list of purchases.

B yMOBHEX pedeHHSX HYJIbOBOTO THITY if Ta When BxuBaroThCs B 0JTHOMY 3HaYEHHI,
aJlc B YMOBHHX PEUCHHSX Iepiroro Tuiy If BXXKUBaeTbCs Ui BUPAKCHHS YMOBH, a
when — mist BupaskeHHsI Jill, siKi BiOyAyThcsl y nmeBHui vac. [lopiBHsiiTe:

If/when | meet my friends, | always greet them. (Skmro/xomu st 3ycTpivaro Apy3iB, s
3aBXK/IH iX BITal0.)

He will phone you if he has time. (Biu 3atenedonye 1001 3a yMOBH, 110 MaTHME
yac.)

He will phone you when he has time. (Bin 3arenedonye T00i TOJi, KOJU MaTUME
yac.)

1. Match two parts of the sentences.

1) When she comes to our town, a) if the weather is hot.

2) He will pass the exams successfully | b) when our lessons are over.
3) If it gets dark, c) if you want to lose weight.
4) They always go to the country d) you shouldn't drink it.

5) You should keep to the diet e) she always stays in the hotel.
6) We drink a lot of water f) when they are on holidays.
7) If milk isn’t fresh, g) we will turn on the light.

8) We will go to the gym h) if he studies hard.

2. Circle the correct item.
1) When we need/will need food, we usually go/will go to the supermarket.

2) If this exercise is/will be too difficult for you, you should/will should ask your friend

to help you.

3) If/when the weather is rainy tomorrow, we won’t go boating.

4) She will find a good job if/when she graduates from university.

5) If Alex finishes/will finish his work early, he comes/will come to our party.
6) Jane will return you the book if/when she finishes reading it.

7) We miss/will miss the train if we don't/won’t catch a taxi.

8) Sue always helps/will help me with cooking when she has/will have time.
9) When they have/will have enough money, they buy/will buy a new car.



10) If the film is/will be interesting, | always watch/will watch it up to the end.

Sxmo migpsaae pedenns (If-clause) crToite mepiimM, BOHO BiJOKPEMIIIOETHCS
koMmoro. [TopiBHsiiTe:

He will give you this disc if you ask him.

If you ask him, he will give you this disc.

3. Put the verbs in brackets into the Present Simple or Future Simple Tense.

1) If you ... (to come) to see me tomorrow, | ... (to be) very glad.

2) We ... (to visit) the Tower of London when we ... (to go) on a tour next summer.
3) She ... (to prepare) dinner as soon as she ... (to finish) cleaning the flat.

4) If you ... (to do) your homework properly, you ... (not to get) a bad mark.

5) The baby ... (not to fall asleep) if you ... (to make) so much noise.

6) Frank ... (to have) a stomachache if he ... (not to eat) so much.

7) My parents ... (to be) angry if I ... (to fail) the exam.

8) Pam always ... (to talk) to her mother when she ... (to need) a piece of advice.
9) I usually ... (to go) to bed early when I ... (to be) tired.

10) If Tony ... (to manage) to buy the tickets, we ... (to go) to the concert tonight.

Unless wacto BxuBaeThCs y pedeHHX 3aMicTh If Not. Y npomy Bumnaaky 3amepedHa
yacTka NOt He moTpiOHa. AJic He MOYKHA BXKUBATH UNIESS y MUTANIBHUX PEUCHHSIX.
We won't watch TV unless we finish (if we don't finish) our project.

What will he do if he doesn't find a job? (Not: unless he finds a job.)

4. Use the sentences to make up a chain story as in the example.
a) E x am p le: If Vicky studies hard, she will pass her school final exams successfully.
If she passes her school final exams successfully. she...

Vicky will study hard.

She will pass her school final exams successfully

She will enter university. She will get good education.

She will graduate from the university.

She will find a good job.

She will earn a lot of money.

She will travel a lot.

She will meet a handsome and clever young man.

They will have a happy family.



b) Use the sentences of part a and write what happens if Vicky doesn’t study hard.
YMoBHI peuenHs apyroro tuny (Second ConditionalS) BxxuBarOThCs, SKIIO Jis
HEMOJKJIMBA UM HEepealbHa y TENEPIlIHbOMY Ui Maii0yTHROMY. I'paMaTHYHI YacH B IIUX
PEUCHHSAX BXKMBAIOTHCS TaK.

Main Clause If-clause

would/could/might + bare Infinitive Past Simple

We would go to the seaside if we had We would go to the seaside if we had
holidays. (But we have no holidays.) holidays. (But we have no holidays.)

5. Put the verbs in brackets into the correct tense. (Use the second conditional.)
1) If Amanda ... (to listen) to news, she ... (to know) about the accident.

2) We ... (to have) a shack if we ... (to be) hungry.

3) If Peter ... (can) to play the guitar, he ... (to take) part in the concert.

4) Our parents ... (not to be) so angry if you ... (not to return) home so late.

5) If Sam ... (to listen) to the teacher’s explanation, he ... (to understand) this rule.
6) | ... (to come) to their wedding if | ... (to get) the invitation.

7) If Mark ... (to have) a car, he ... (to give) us a lift.

8) What ... you ... (to buy) if you ... (to have) a lot of money?

9) What country ... they ... (to visit) if they ... (to plan) their travel beforehand?
10) What musical instrument ... Diana ... (to learn) to play if she ... (to want) to become
a musician?

YMOBHI pe4eHHsI IPYToro TUITY BXKUBAIOTHCA IS BUCTOBIIIOBAHHS TTOPAI;

If I were you, | would buy a new mobile phone. (Ha Baimomy wmiciii st O KynuB HOBHiA
MOOLIEHUM Telle(oH.)

dopma WEre BKUBAETHCA JIJISl BCIX 0C10 B yMOBHUX PEUCHHSIX.

6. Give advice in the following situations as in the example. Use the word combinations
from the table.

to see the dentist, to look for a highly paid job, to take some driving lessons, to
tidy, to go to the hairdresser’s, to ask parents for advice, to go shopping, to use the
dictionary, to leave the house earlier, to have an early night




E xamp le: — I’m afraid, I will be late for the meeting.

— If I were you. | would leave the house earlier,
1) I don’t like my hairstyle.

2) My room is a mess.

3) I don’t have enough money to pay for my flat.
4) Our fridge is empty.

5) I have got a terrible toothache.

6) I can’t translate these words.

7) I’m so tired!

8) I don’t know how to solve this problem.

9) I can’t drive a car.

JIJ1s1 BUCITOBITIOBAaHHS TIOOQKaHb BUKOPUCTOBYEThCS KOHCTpYKIis | wish 3 miecmoBamu y

TaKMX IPaMaTHYHUX (popMax.

| wish (if only) | + Past Simple Ko iimerrses mpo
Hanpuknan: Oa)xaHHS 3MIHUTH
| wish | were younger. (5 6u xoTiB TETIEPINTHIO CUTYAIIIfO.
Ooytu mosoauM. /Ha xanb, s He
MOJIOIHH. )
I wish | won the competition. (I ou
XOTIB BUTpaTu 3Maranss./Ha xxans, s
HE BUTPA0 3MaraHHs.)
| wish (if only) | I wish (if only) + subject + could + Ko iimeTnses mpo
bare Infinitive OaxaHHS, SIKI HE MOXKYTb
Hanpuxnan: peanizyBaTucs yepes
I wish she could come to the concert. | meBHi TenepimHi
(S 6u xoTiB, 100 BOHA MpUMIILIIA HA 00CTaBUHHU,
KoHIepT./Ha skaib, BOHA HE MOXKe BHCIIOBITFOETHCS KaJb 13
MPUNATH HA KOHIEPT.) bOTO IIPUBOY.
| wish (if only) | + subject + would + bare Infinitive Ko:m BUCTTOBITIOETBCS
Hanpuxnan: mo0akxaHHsI 11010
I wish we would buy a new house. (I | maiiOyTHBOTO.
OU XOTIB, 1100 MU KyITWJIX HOBUI
OynuHok./Ha *ajb, MU HEe KYyITMMO




HOBUM OYyAMHOK.)

3anam'staiite! YV pedeHHSX TaKOoro TUIY Were BXKMBA€ThCS JIJIsl BCIX 0CiO.

7. Circle the correct item.

1) If I do/will do my homework quickly, I will/would play on computer.

2) Witty showed/would show you her picture if she finish/ finished it.

3) He always wants/will want to eat when he feels/would feel nervous.

4) My parents don’t/wouldn’t buy me a present if I didn’t/ wouldn’t get a good mark for
the test.

5) He won’t/didn’t repair the car if you didn’t/don’t help him.

6) If Helen wouldn’t/didn’t eat a dirty apple she wouldn’t/ didn’t have a stomachache.
7) We will/would leave the town today if he manage/managed to buy the train tickets.
8) If | have/has some eggs and butter | will/would bake a cake.

9) If he take/took his camera, we will/would make wonderful photos.

10) I will/would buy this dress if it was/were the right size.

8. Put the verbs in brackets into the correct tense. Decide if it is the first or the second
conditional.

1) Your parents will be upset if you ... (not to get) the diploma.

2) She would be happy if we ... (to bring) her flowers.

3) I wish my sister ... (to lend) me her new hat tonight.

4) Ann always ... (to shout) when she sees a mouse.

5) I wish my friends ... (to be) here now!

6) Ron ... (to take) the cat off the tree if he could climb it.

7) If they paint all the rooms in the flat next week, they ... (to move) there soon.
8) If I were you, | ... (to visit) this museum.

9) If you saw the firework display, you ... (to be) surprised.

10) John will catch the idea when he ... (to read) this article up to the end.

9. Match two parts of the sentences.



1) If you leave meat on the table, if she saved money,

2) You will catch a cold when | come home,

3) If | were you, if he attended language courses.

4) She would buy a new computer | your cat will eat it.

5) If he didn’t miss the lessons, would take me on the tour with him.
6) | will phone you I’11 talk with my mother,

7) He would improve his English if you don’t put your warm coat on.

8) If I need advice, he would pass the exams successfully.
9) I wish my brother | would join some sport club.

10.Translate into English.

1) SIxmro BiH Oyie MPUWMATH JIIKH, BiH IIBUIKO OYXKAE.

2) SlkObu BOHa HE OTpuUMaJa MOBIJOMJICHHS, BOHA O 3aTenedoHyBaja.
3) Ha Bamomy miciii st Ou He 0OIIISIB I[HOTO.

4) SAxOu Mama 3apa3 KyInujia MeHi HOBI JKMHCH!

5) Sxuio Bu Ha3OupaeTe S0NYK, 51 crieuy SOTydYHUN MUPIT.

6) Mu Ou MIBUJIKO 3aKIHYMIN pOOOTY, AKOM BU HaAM JOMOMOTJIH.
7) S1x6m MU 3aBTpa KynuiIu KBUTKU Ha KOHIEPT!

8) Tom 3 OpaToM MOiayTh pUOATUTH 3aBTPa, SIKIIO HE Oye OILY.
9) Ha Bamomy micii st He iB Ou Tak 6arato.

10) S mpunic 61 TOO1 110 KHIKKY, SKOM T MEHE MOMPOCHUB.

CONTROL TEST
1. Ifyou __ faith in something, you __ in something you cannot prove.
a) have/believe; b) will have/will believe; c) had/believe; d) have/will believe
2.1 _myworkintimeifyou .
a) will do/help; b) do/will help; c) should do/helps; d) have done/help
3. Iflyou, I it
a) am/regretted; b) am/regrets; c) were/wouldn’t; d) is/didn’t.
4.1fyou _ wisely, you  cheerfully.

a) command/will obey; b) had commanded/would be obeyed; ¢) commanded/would

have been obeyed; d) command/will obey.

5.1f1 ___you, | __ learning French next year.

a) am/start; b) was/will start; ¢c) am/should start; d) were/should start.
6. They are waiting for us. They will be disappointed if we .



a) won’t come; b) haven’t come; c¢) didn’t come; d) don’t come.

7. 1wish __ more responsible at studies.

a) she were; b) here were; c) she will be; d) she is.

8.Ifyou  water, it asolid.

a) will freeze/will become; b) freeze/will become; c) will freeze/becomes; d)
freeze/become.

9.He  thepictureifit ___ him.

a) will buy/impress; b) would buy/impresses; c¢) will buy/impresses; d) will buy/will
impress.

10. If he ___ generous, he __ help the poor.

a) would be/would help; b) is/would have helped; c) was/will help; d) was/would help.
11. I wish __ laughing at him.

a) stop; b) would stop; c¢) stopped; d) will stop.

12. If you ___ the Prime Ministerwhat __ you __ ?

a) are/would/have done; b) were/would/do; c) will be/will/do; c) were/would/do; d) have
been/are/doing.

13. I wish | in time yesterday evening. | have missed the beginning of the
performance.

a) had come; b) have come; c) came; d) did come.

14.  youreally  ifl __ away.

a) Would/follow/go; b) Will/follow/am going; ¢) Would/follow/went;

d) Will/follow/would have gone.

15.If it ___ this winter, we____ skiing.

a) snow/go; b) snowed/went; c) snows/shall go; d) snowed/had gone

16. If public transport ____ efficient, people ___using their cars.

a) is\will reduce; b) will be\will reduce; c) is\reduce; d) will be\reduce.

17. If you ___till half past six, you ___ dinner at about eight.

a) are working\will have; b) will be working\will have; ¢) will working\ will have;

d) working\will be having.

18. Ifyou  Oxford, you __ some interesting buildings.

a) will visit\will see; b) visit\see; c) visited\will see; d) visit\will see.

19. He wishes he___ a celebrity.

a) is; b) was; c) will be; d) has been.

20. She wishes they _ making quarrels.

a) they would stop; b) them would stop; c) they will stop; d) they stopped.

21. Ifonly I __ to help you.



a) was able; b) am able; c) will be able; d) have been able.

22. 1fyou __ ice, it .

a) will heat\will melt; b) will heat\melts; c) heats\melts; d) heat\will melt.

23.We ___ifthey .

a) won’t know\come; b) don’t know\will come; c¢) didn’t know\will come; d) haven’t
known\come.

24. Ifyou _ foreign language, you ___ a better job.

a) speak\have; will speak\will have; c) will speak\have; d) would speak\will have.

25.1f 1 atthe office, please __ a message.

a) am not\will leave; b) won’t be\leave; ¢) am not\ leave; d) won’t be\will leave.

26. If our competitors___ about our new product, they _ to copy it.

a) find out\will want; b) will find out\want; ¢) will find out\will want; d) finds out\will
want.

27. We won’t leave the house  we find the key.

a) if; b) unless; ¢) when; d) after.

28. What shall we do _ don’t find any information in the Internet?

a) if; b) unless; c) whether; d) before.

29. Your friend won’t speak to you  you tell him the truth.

a) whether; b) unless; c) __ ; d) or.

30. Ifhe __ about this facthe ___ his opinion.

a) knew\would change; b) had known\will change; c) knew\will change; d)
knew\changed.

TABJINLA HEITPABWJIbHUX JIE€CIIB 3 TPAHCKPUIILICIO TA
I[TEPEKJIAJIOM
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11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
3L
32.
33.
34.
35.

36.
37.
38.

. arise [a'raiz]

. be [bi:]

. bear [bea]

. become [br'kam]
. begin[br'gin]

. bend [bend]

. bind [band]

. bite [bart]

. bleed [bli:d]

. blow[blou]
break [breik]
breed [bri:d]
bring [brm]
build [bild]
burn [b3:n]
buy [bar]
cast [ka:st]
catch [kaet(]
choose [tfu:z]
come [kam]
cost [kost]
cut [kat]

dig [dig]

do [du:]
draw [dro:]
dream [dri:m]
drink [drink]
drive [draiv]
eat [i:t]

fall [fo:1]
feed [fi:d]
feel [fi:l]
fight [fart]
find [faind]
flee [fli:]

fly [fla1]
forget [fo 'get]
get [get]

arose [a'rouz]
was [woz], were [wea]
bore [bo:]
became [br'keim]
began [br'gen]
bent [bent]
bound [baund]
bit [bit]

bled [bled]
blew [blu:]
roke [brouk]
bred [bred]
brought [bro:t]
built [bilt]
burnt [b3:nt]
bought [bo:t]
cast [ka:st]
caught [ko:t]
chose [tfouz]
came [keim]
cost [kost]

cut [kat]

dug [dag]

did [did]

drew [dru:]
dreamt [dremt]
drank [draenk]
drove [drouv]
ate [et]

fell [fel]

fed [fed]

felt [felt]
fought [fo:t]
found [faund]
fled [fled]
flew [flu:]
forgot [fo 'got]
got [got]

arisen [a'rizn]
been [bi:n]
born [ba:n]
become [br'kam]
begun [br'gan]
bent [bent]
bound [baund]
bitten [brtn] (bit [bit])
bled [bled]
blown [bloun]
broken ['broukn]
bred [bred]
brought [bro:t]
built [bilt]
burnt [b3:nt]
bought [bo:t]
cast [ka:st]
caught [ko:t]
chosen ['tfouzn]
come [kam]
cost [kost]

cut [kat]

dug [dag]

done [dan]
drawn [dro:n]
dreamt [dremt]
drunk [drapk]
driven [drivn]
eaten [i:tn]
fallen [fa:In]
fed [fed]

felt [felt]
fought [fo:t]
found [faund]
fled [fled]
flown [floun]

forgotten [fo'gotn]
gotten [gotn] (got [got])

MiAHIMATH (C51)
Oyt

HECTH, HAPOIXKYBaTH
CTaBaTH KUMOCh, YUMOCH
TOYHHATH(CST)

THYTH

3B’A3yBaTH

KycaTH

CXOJUTH KPOB’10
IyTH

JIaMaTH, TTOB1TOMIIATH
BUPOIYBaTH
MIPUHOCHTH

OynyBatu

rOpiTH, MaJIUTH
KyIlyBaTu

PO3KHAATH

JIOBUTH

BHOWpaTH

MIPUXOJIUTH
KOILLTYBAaTH

pizaTtu

PHTH, KOTIATH
pOOUTH, BUKOHYBAaTH
MaJlloBaTH, NPUTATYBaTH
MPISITH, CHUTHCS
IUTH

KepyBaTH aBTO

ictu

najaTu

rojlyBaTu

nouysaru (ce6e)
ourHcs, bopoTucs
3HaXOJUTH

TIKaTH, pATYBaTUCS
miTatu

3a0yBaTH

OTPUMYBATH, PO3YMITH,




39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65

give [giv]
go [gou]
grow [grou]
hang [haen]
have[hev]
hear [hio]
hide[haid]
hit [hit]
hold[hould]
keep [ki:p]
know [nou]
lead [li:d]
learn [la:n]
leave [li:v]
lend [lend]
let [let]
light [lart]
lose [lu:z]
make [meik]
mean [mi:n]
meet [mi:t]
put [put]
read [ri:d]
ride [raid]
rise [raiz]

run [ran]

. say [sei]
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

see [si:]
sell[sel]
send [send]
set [set]
shake [ferk]
shine [fain]
shoot [Ju:t]
shut [fat]
sing [sm]
sink [smk]
sit [sit]

gave [geiv]
went [went]
grew [gru:]
hung[han]
had [hed]
heard [ho:d]
hid [hid]
hit [hit]
held [held]
kept [kept]
knew [nju:]
led [led]
learnt [la:nt]
left [left]
lent [lent]
let [let]

lit [Irt]

lost [lost]
made [meid]
meant [ment]
met [met]
put [put]
read [red]
rode [roud]
rose [rouz]
ran [ren]|
said [sed]
saw [so:]
sold [sould]
sent [sent]
set [set]
shook [fuk]
shone [fon]
shot [fot]
shut [fat]
sang [s&n]
sank [senk]

sat [seet]

given ['givn]

gone [gon] itw,

grown [groun]
hung [han]
had [had]
heard [ha:d]
hidden ['hidn]
hit [hit]

held [held]
kept [kept]
known [noun]
led [led]
learnt [la:nt]
left [left]

lent [lent]

let [let]

lit [Irt]

lost [lost]
made [meid]
meant [ment]
met [met]

put [put]
read [red]
ridden ['rrdn]
risen ['rizn]
run[ran]

said [sed]
seen [si:n]
sold [sould]
sent [sent]
set [set]
shaken [[erkn]
shone [fon]
shot [fot]
shut [fat]
sung [san]
sunk [sank]

sat [seet]

JlaBaTH
ixaru .

BHPOCTHTH

BHCITH

MaTH (I0Ch)

9yTH

XOBaTHUCS

BIIAPUTH

TPUMAaTH

TpuMaTH, 30epiratu
3HATH

JMAUpYBATH, BECTH
BUUTH(CS)
3aJIMIIATH, TTOKAIATA
MO3HYaTH
JTO3BOJISITH, 371aBaTH
CBITHTH

BTpavyaTH

poOuTH pyKamu
03HAYATH
3yCTpivaTH, 3SHAHOMUTHUCS
KJIaCcTH

YUTATH

KaTaTHcs
migHIMaTHCS

0irTH, IXaTu
CKazaTu

OaunTH

pOaaBaTH
MTOCHIIATH
HaJIAIITYBATH
TPSICTH

CBITHTH

CTpUIATH
3aKpUBATH

CITiBaTH

MMOTOHYTH

CUIITH




77. sleep [sli:p]
78. smell [smel]
79. speak [spi:k]
80. spend [spend]
81. spoil [sporl]
82. spread [spred]
83. spring [spr]
84. stand [steend]
85. steal [sti:l]
86. stick [stik]
87. sting [stiy]
88. stride [straid]
89. strike [straik]
90. strive [strarv]
91. swear [swes]
92. sweep [swi:p]
93. swim [swim]
94. swing [swip]
95. take [teik]

96. teach [ti:tf]
97. tear [tes]

98. tell [tel]

99. think [01nk]
100. throw [Orou]
101. thrust [0Brast]
102. tread [tred]
103. understand

[ ,ando 'staend]
104. upset [ap 'set]
105. wake [weik]
106. wear [wea]
107. weave [wi:v]
108. weep [wi:p]
109. win [win]
110. wind [waind]
111. withdraw
[wr'ddro:]

112. wring [rig]

slept [slept]
smelt [smelt]
spoke [spouk]
spent [spent]
spoilt [sporlt]
spread [spred]
sprang [spren]
stood [stud]
stole [stoul]
stuck [stak]
stung [stan]
strode [stroud]
struck [strak]
strove [strouv]
swore [swo:]
swept [swept]
swam [swam]
swung [swan]
took [tuk]
taught [to:t]
tore [to:]

told [tould]
thought [02:1]
threw [Oru:]
thrust [OraSt]
trod [trod]
understood
[,anda'stu:d]
upset [ap'set]
woke [wouk]
wore [wo:]
wove [wouv]
wept [wept]
won [wan]
wound [waund]
withdrew
[wid'dru:]

wrung [ran]

slept [slept]
smelt [smelt]
spoken ['spoukn]
spent [spent]
spoilt [spoilt]
spread [spred]
sprung [spray]
stood [stud]
stolen ['stouln]
stuck [stak]
stung [stan]
stridden ['strrdn]
struck [strak]
striven ['strivn]
sworn [swo:n]
swept [swept]
swum [swam]
swung [swan]
taken ['terkn]
taught [to:t]
torn [to:n]

told [tould]
thought [02:t]
thrown [Broun]
thrust [Orast]
trodden ['trodn]
understood
[,anda'stu:d]
upset [ap'set]
woken [woukn]
worn [wo:n]
woven [‘wouvn]
wept [wept]
won [wan]
wound [waund]
withdrawn
[wid'dra:n]

wrung [ran]

craTtu
MaxXHyTH, HIOXaTH
TOBOPHTH, PO3MOBIISITH
TPAaTUTH, IPOBOIHTH (Hac)
NICYBaTH

MOMINPIOBATH
cTpubaTu

CTOSITH

KpacTH

MIPUKIICIOBATH

JKaITUTH

KPOKYBaTH

ouTH, CTpaliKyBaTH
cTaparmcs
IpuciAraTrucs
miamitata

IUIaBaTh

roiinarucs, MiHATHCS
Opatu

HaByaTH

pBAaTH HAa NIMAaTKHU
po3mnoBigaTtu

yMaTu

KUJaTH

IITOBXATH

CTylaTu

po3yMiTH

3aCMydyBaTHCSA
MIPOKUAATHUCS

HOCHUTH, OJIITaTUCS
TKaTH

IUIAKaTH

niepeMaraTy, BUI'paBaTH
3aBOAUTH

Opaty Ha3aj, BiIKINKATH

CKPYYyBaTH




113. write [rait]

wrote [rout]

written [ritn]

nucaTtu
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