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HNPEINCJIOBUE

[Mocobue mpemHa3zHAYEHO IS CTYJEHTOB cnernuanbHocTy 1-56 02 01
«[Ceone3ns», KOTOpble UMEIOT O0IIe00pa3OBaTENFHYIO MOATOTOBKY IO
AHTIIUIICKOMY S3BIKY: BIIQJICIOT OTPEAETICHHBIM 00BEMOM IJIEKCHYECKIX
CIAWHUIL 1 PEYEBBIX Moz[eneﬁ, 3HaKOMBI C OCHOBHBIMH I'PpaMMaTUYCCKUMHA
KaTCropusiMu. I/ISILaHI/Ie IHOATrOTOBJICHO B COOTBETCTBUMU C TpGGOBaHHHMI/I
TUIIOBOI MPOTpaMMBbI [0 UHOCTPAHHBIM SI3bIKAM ISl HESA3BIKOBBIX Yupe-
XKICHHUM BBICIIIETO 00pa30BaHUSL.

Lenpto mocoOus SIBJISIETCS COBEPUICHCTBOBAHUE U CHUCTEMATH3ALUS
3HaHWH W YMEHHH CTYJIEHTOB, O0OOTAlllEHUE WX CIIOBApHOrO 3amaca o
mpejiaraeMol TeMaTtuke, (OpMHpPOBaHHE HABHIKOB NMOHWMAaHUS, Tepe-
BoJla U pedeprupoBaHUS TEKCTOB IO CIICUATLHOCTH, Pa3BUTHE HABBIKOB
MOHOJIOTUYECKOT'0 BBICKA3bIBAaHUSI HA OCHOBE MUCHBMEHHOTO TEKCTa, 4TO
MO3BOJISIET c(POPMHUPOBATH KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh B Pa3-
JIMYHBIX MPO(ECCHOHATHHO OPUEHTHPOBAHHBIX BUAAX PEUEBOU JEATEIb-
HOCTH BBIITYCKHUKOB CIICIIUAJIBHOCTH <<Feo;[e31/m».

[TocoOue nMeeT OpUTHHAEHYIO aBTOPCKYIO CTPYKTYpPY U COCTOHUT U3
BOCbMU paszfenoB: «HxeHepHas reone3us», «cTopus reoae3anyeckux
u3bICKaHui», «[19Th OCHOBHBIX O0JlacTell paboThI reoe3ucTay, «PasHuia
MEXAY HU3BICKAaHUSIMU Ha IJIOCKOCTH U TPEXMEPHBIMH HU3BICKAaHUSIMID),
«PaznuuHple THIBI TeOme3MYecKoro OOOpYAOBAaHUS: CTapoe W HOBOEY,
«Teomomuty, «I'mobanbHAs CcHCTEMa IO3WIIMOHUPOBAaHUSAY, «bymyriee
npodeccuu reosie3ucTay. bazoi s coCTaBlIeHUs] TOCOOUS MOCTYKUIA
OpUTMHANbHBIE TEKCThL, Ui KOTOPBIX B KaKIOM pasfeiie IpeasaracTcs
KOMIUIEKC YTPaXHEHUH, CITOCOOCTBYIOIMX aKTHBHOMY YCBOCHHUIO TIpOdec-
CHOHAIIBHOW JIEKCHUKH, TPAaBUILHOMY YIOTPEOJICHUIO TEPMUHOB, IOBTO-
PEHUIO HEKOTOPBIX aCHEKTOB T'PaMMATUKH, a TaKXKE€ MO3BOJISIIOIIMX MPO-
BEpHUTH 0O0Iee MOHWMaHUE IMPOYNTAHHOTO, CTUMYJIHPOBATh TOBOPEHHE
Ha 0a3e MPOYUTAHHOTO TEKCTAa. B KOHIE KaxJI0ro paszieiia mperycMoT-
pEHBI 3a/1aHUsl HAa Pa3BUTHE MOHOJOTHMYECKON PedyH, 4TO CIOCOOCTBYET
(hOpPMUPOBAHUIO Y CTYJIEHTOB HaBBIKOB CAMOCTOSTENFHON NI TENIbHOCTH
" BE€ACHHUA JUCKYCCHU Ha AHTIINHCKOM SI3BIKE.

ABTOpBI BBIPKAIOT OJAaroAapHOCTh TeM, KTO CIIOCOOCTBOBAI CO3JIa-
HUIO JJAHHOTO ITOCOOWSL.



W | UNITI

| ENGINEERING GEODESY

ACTIVE VOCABULARY

1. Read and translate the words given below. Mind the

stresses.

Nouns and noun phrases
surveying terrain
survey substantiation
surveyor triangulation
geodesy traverse
vaastu shastra layout
curvature trilateration
precision theodolite
latitude sag
longitude displacement
assessment

Adjectives
geodetic thwart
terrestrial spatial
kectilinear photogrammetric
planar

2. Translate the following words and phrases into English
using the vocabulary of the text.

HckpuBieHure 3eMHOI MOBEPXHOCTH, TOUHAS CHUCTEMa, TOYHOE
pacrojoKeHue, MUpoTa U JOJAroTa, CrocoObl U3MEPEHMSI, Ha3eM-
HBI U3MEPUTETbHBIA MPUOOP, COBPEMEHHOE MpOorpaMmmHoe obec-
nevYeHne, pa3paboTka MECTOPOXKIEHUS, MPEIBAPUTEILHBIC U3bIC-



KaHUA, aHAIUTUYECKUE JIaHHbIe, BEPTUKAIbHASI pa3MeTKa, TOUHBIE
paauoreoie3NYECKUe U3MEPEHUs, BU3UPOBAHHE YKIOHOB, IIPO-
CTPaHCTBEHHbIE UCKAKEHUSI.

READING TASK
3. Read the text below.

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 const-
ructions.

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

Land surveying and assessment: The vertical elevation and the
horizontal attributes, the latitude and longitudes of the area sur-
veyed 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 sur-
veying and construction of engineering structures. Engineering ge-
odesy is broken down into topographic-geodetic surveying, geo-
detic-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.

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 microleveling. 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 read-
ings 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.

COMPREHENSION CHECK

. Answer the following questions.

. What is Geodetic surveying?

. Name purposes of geodetic surveying.

. Give a definition of Engineering Geodesy.

. What are subdivisions of Engineering Geodesy?

. Where do Land surveyors work?

. What does Geodetic-engineering planning consist of?

. How are preliminary surveys made?

. What methods are used for plan verifying?

. What are the main advantages of becoming a Surveyor?

O 0 I N DN W~ &

5. Choose the contextual meanings of the words written in
bold in the Text.

1. Accurate
a) MpaBUJIbHBIN C) OINpe/IeCHHBIN
b) MeTkwmit d) TounHbIi



2. Direction
a) HaTpaBJICHHUE

b) ynpasnenue

3. Diverse
a) OTJIMYHBIN

b) uHol
4. Optimal
a) PKCTPEeMaNbHBIN

b) GmaronpusTHHIN

C) PYKOBOJICTBO
d) cropona

C) HECXOHBIM
d) paznmuuHbIi

C) HAWTyYIIUH
d) HauBBITOTHEHIIIHIA

5. Layout
a) pa3MeTKa ¢) dopmar
b) pa3paboTka d) o6opynoBanue
6. Precise
a) OIpeeIICHHBIN C) SICHBIN
b) akkypaTHbIit d) TounbIi
6. Match the synonyms.
1) accurate 6) method a) aim f) bending
2) curvature  7) variety b)instrument g) position
3) location 8) expert ¢) technique h) part
4) purpose 9)equipment d) specialist i) observe
5) measure 10) detail e) precise J) diversity
7. Fill in the table with the derivatives.
Noun Verb Adjective
1) to transfer
2) construction
3) optimal
4) to measure
5) determination




Noun Verb Adjective
6) building
7) to analyze
8) surveyor
9) automatic
10) to stabilize

8. 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.

9. Translate into English.

WHxeHepHble U3bICKAaHUS ABIIAIOTCS OJHUM W3 BaKHEHIINUX BH-
0B CTpOI/ITeJ'II)HOI\;I JACATCIIbPHOCTH, C HUX HAYUHACTCA JII000H Inpo-
[IECC CTPOMTENBCTBA M IKCIUTyaTaluu 00BeKTOB. KomriekcHbIi
noaxon, 06’[:.6}11/1H$[I—OHH/II71 PA3IUYHBIC BUABI MHXXCHCPHBIX HU3bICKA-
HUH, TO3BOJIIET IPOBOAMTH PA3HOCTOPOHHEE U CBOEBPEMEHHOE
00cCIeJ0OBaHUE CTPOUTEIBHBIX IUIOIIAIO0K, 3JaHUN U COOPYKEHUH.

GRAMMAR FOCUS

10. 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,

10



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.

11. Make all types of questions to the sentence below in
written form.

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

RETELL THE 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.

11



M | UNITII

| THE HISTORY OF LAND SURVEYING

ACTIVE VOCABULARY

1. Read and translate the words given below. Mind the

stresses.

Nouns and noun phrases
boundary theodolite
evidence GPS
accuracy EDM
cadastre total station
inability

Verbs Adjectives
to redraw significant
to advance lacking
to ensure enthusiastic

built-up
precise

2. 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

12



3. Match the words with their definitions.

1. Boundary

2. Built-up

3. Inability

4. Accuracy

5. To advance

6. Theodolite

7. GPS
8. To ensure

9. Cadastre

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.

c) 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
real 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.

13



READING TASK

4. Read the text carefully and do the tasks that follow.
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 (kamactpoBast kaura), created by William
the Conquerer 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.

Possibly one of the best known characters in land surveying
history was Napoleon Bonaparte — who was very enthusiastic

14



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.

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 un-
til the early 1900°s) most land surveyors had access to little more
than a level, tape measure and a theodolite — modern land survey-
ors have access to some of the most advanced tools in the world.

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

15



COMPREHENSION CHECK

5. Decide whether the following statements are true or false
according to the text.

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 cadastres 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.

. 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?

O 0 I N DN W~ QN
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10. Have the fundamentals and the purposes of land surveying

changed a lot?

11. What are the key changes?

12. What are the tools land surveyors used in the past and use

today?

7. Choose the contextual meanings of the words written in

bold.
1. Employ
a) UCTIOJIb30BaTh
b) Hanumath
2. Range
a) pan
b) nnanazon

3. Amount
a) o0beM

b) no3a
4. Enthusiastic
a) MOTUBUPOBAHHBIN

b) peBHOCTHBIH

5. Chain

a) TOpHBII Xpedet

b) MepHas nenb

6. Technique

a) TEXHHYECKOE MacTepCTBO
b) nocnenoBaTeNIbHOCTD

7. Advanced
a) COBPEMEHHBIN

b) BELABUHYTHIN BIiepe
8. Match the synonyms.
1) to employ

2) due to

¢) oOpaTuTh
d) 3arpyxarb pabotou

c) ramma
d) nens (rop u T.11.)

C) CTCTICHb
d) ko3 punment

C) yCepIHBIH
d) yBredeHHBIH

C) BepeHHIa
d) konBeiiep

C) MeTox,
d) bopmynupoBka

C) CIIOKHBIN
d) nmepcrniekTUBHBIN

a) extension
b) easy

17



3) to evolve
4) widely

5) accurate
6) technique
7) quickly

8) length

9) simple

10) poor

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

15) main

16) access

9. Match the antonyms.

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

18

¢) unbelievably
d) varied

e) to hire

f) possess

g) major

h) admission
i) owing to
Jj) rapidly

k) broadly

1) limit

m) scarce

n) precise

o) method
p) to develop

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

e) vague

f) narrow

g) inability

h) final

i) less

J) uniform

k) abundant

1) stagnant

m) modern

n) slowly

0) sophisticated



10. Arrange the words according to their parts of speech:

Surveying, ancient, the globe, incredibly, boundaries, major,
advance, simple, straight, significant, ownership, employ, surveyor,
range, evident, accuracy, redraw, scale, widely, encounter, precise,
rapidly, available, evolve, means, length, increase, inabilities,
access, technique, broad, measure, purpose, drastically, level,
commonly.

Verb Noun Adj.

11. 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 inability;
11) to allow ... more precise land surveying; 12) to advance ... the
initial land surveying.

12. Translate the sentences from Russian into English.

1. Kak u3BecTHO, Teo/ie3usi BO3HUKIIA B JIPEBHUE BPEMEHA Kak
MpUKIaaHas HHXKeHepHas Hayka. C ee MOMONIbIO MOCTPOCHBI YHH-
KaJIbHBIC IPEBHUE COOPYKEHUS: TUPAMHUIBI, XPAMbl, MAsSKH, BBICO-
Ta KOTOpbIX nocturanga 150-200 M. OTu cOOpyKEHUSI CBUACTEIb-
CTBYIOT O JJOCTaTOYHO BBICOKOM YPOBHE I'e0Ie3NUeCKuX padorT.

2. l'eone3uct — npodeccust Ar0AeH, yMEIOMUX MPUHUMATD pe-
IICHUS] ¥ HECTU OTBETCTBEHHOCTDH 3a BBIMIOJHIEMYIO UMH padoTy.
Jltoboe HEBHMMATENbHOE OTHOILIEHHWE K BBHINOJIHSEMON pabote
BJIEUYET 32 COOOHM OmMOKH, KOTOpbIE MOTYT MOTpeOOBaTh 3HAYHU-
TEJbHBIX 3aTPAT BPEMEHU U CPEJICTB Ha UX YCTPaHECHHUE.

3. Ceifuac reojie3MuecKue HCCIeNoBaHUS Hanboyiee BOCTpeOo-
BaHbI B c(hepe CTPOUTENBCTBA, a TAaKXKe JJISl ONpe/IeJIeHHs] TOUHBIX

19



KOOpAMHAT U PAa3MEPOB 3€MEJbHBIX YYAaCTKOB IIPU INPOBEACHUU
KaJlaCTPOBBIX MEPONPUATHH.

GRAMMAR FOCUS

13. 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 cadastres 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.

14. 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.

RETELL THE TEXT ACCORDING TO THE PLAN
BELOW

1. About Land Surveying History:

Egypt;

Rome;

Bonaparte.
2. Historical Land Surveying Techniques.
3. Modern Land Surveying.
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W | UNIT III

| THE FIVE MAIN AREAS OF THE SURVEYOR'S WORK

START HERE

1. 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.

2. Choose the right word.

1. Today, technology like satellites and global positioning systems
(GPS) allow geodesists and other scientists to make extremely ap-
proximate/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
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measurements were an indispensable/needless aid for journeys and
voyages, and were thus highly valued.

ACTIVE VOCABULARY

3. Give Russian equivalents of the following words and
phrases. Try to memorize them.
Nouns and noun phrases
acquisition chart defense

plat accuracy

Verbs and verbal phrases

to be regarded to process to portray
to encompass to evolve to delineate
to gather to plot

Adjectives
conventional
indispensable

4. Combine the words from the column on the left with the
suitable nouns from the column on the right. Translate them
into Russian.

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
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5. Match the English and Russian equivalents.

1) relative positions a) ycmauosieHue moyex

2) establishing points b) pazmewenue yenos

3) processing information ¢) coop OaHHbIx

4) research analysis d) nonesvie pabomuol

5) corner locations e) 3amepul yuacmra 3emiu

6) field work f) obpabomka ceedenuii

7) data acquisition g) amanus u3bICKaHul

8) plotting measurements h) omuocumenvHoe nonodicerue

6. Fill in the table with appropriate derivatives if possible.

Noun Verb Adjective
to define
information
decision
to measure
indispensable
accuracy
READING TASK

7. Read 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
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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.

COMPREHENSION CHECK

8. 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?
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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?

9. Translate into Russian in written form.

Buanl reoge3snvyeckux UCCIAeA0BAHUI U UX COCTAB

I'eone3nyeckre M3bICKaHUS — ATO LEJIBIH KOMIUIEKC padoT 1o
UCCJIEIOBAaHUIO MECTHOCTH, KOTOPBIA BKIIIOUAET B ceOsl Clieqylo-
II1UE MEPOIIPUSATHUSA:

1. Coop, ananuz u oOpaboTKa MaTepHasoB HU3BICKAHUN MPOIII-
JBIX JIET. 37ech 00pabaTeiBaloTCsl JaHHbBIE a3po(oTOrpaduecKux,
KapTorpaduueckux, Tornorpadpuyeckux u Tomnorpado-reoaeznyec-
KHX ChEMOK.

2. BusyanbsHble HaOmoeHus 3a TeppuTopueii. Ha atom srtare
MCCJIE0BAHUM IUIOIIA/IKa CTPOUTENbCTBA OLIEHUBAETCA C TOUKHU
3peHus ONH3JeKalUX CTPOSHUH M BO3MOXKHOCTHU BIHCATH 00b-
€KT MPOCKTUPOBAHMS B CYIIECTBYIOUIYI0 MHPPACTPYKTYpy. BbI-
ABJISIIOTCS U CIIOKHBIE T€0JIOTHYECKHE YCIOBUs (OBparu, pekw,
OTIOJI3HM).

3. Co3gaHue KOMIUIEKCA IJIAHOBO-BBICOTHOM M OIIOPHOM reoje-
3UYECKHUX CETEHN

4. TIpoBenenne HazeMHOM Tororpadudeckoi cheMku. Eciu Bo3-
HUKAeT HE0OXOJUMOCTb, TO BO3MOYKHO IIPOBEJIEHUE a’3pO- U CTe-
peodoTorpaguueckux CbeMOK 00bEKTOB WIIH aKBATOPHH

5. IlepeHeceHne mpoekTa B HATYpy C JaJbHEHIIEH NPUBI3KOU
00BEKTa HA MECTHOCTH.

6. Kamepanbnass 00paboTka MaTepHaliOB HCCIEIOBAHUN U CO-
CTaBJICHHE TEXHUYECKOTO OTYETa MO Ie0/Ie3MYECKUM U3BICKAHUSIM.

7. HapyxHble 00MepbI 31aHUN U KOOPIUHUPOBAHUE MX DJIIEMEH-
TOB B MEPUOJI MOJATOTOBKH UX K JIMKBUAALIUU.

Bce uccnenoBanus B 001acT reoe3MYECKUX M3bICKAaHUNA He-
00X0AMMO TIPOBOJUTH B CTPOTOM COOTBETCTBHHU C HOPMATHBHBIMHU
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JTOKYMEHTaMH, YYUTHIBAasl MPUBA3KY OOBEKTOB K MYHKTaM CyIIe-
CTBYIOIICH reojie3nueckoit cetu. [lo mpoBeneHno paboT ecTh BO3-
MOKHOCTH JaTh KOMIUIEKCHYIO OLIEHKY ILIOIIAKU 3aCTPOMKH, BbI-
MOJTHUTH CXEMY CETeH TepPUTOPUU U 000CHOBATH SKOHOMHUYECKYIO
1e1ec000pa3HOCTh CTPOUTENHCTBA KOHKPETHOTO O0BEKTa Ha KOH-
KPETHOM y4acTKe.

RETELL THE TEXT ACCORDING TO THE PLAN
BELOW

1. General determination of Surveying.

2. Five parts of Surveyer’s work.
3. Surveying role in branches of engineering.
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M | UNIT IV

DIFFERENCE BETWEEN PLANE SURVEYING AND
GEODETIC SURVEYING

START HERE

1. Form the nouns from the following verbs.

to determine —... to classify —...
to produce —... to irrigate—-...
to measure—-... to correlate—-...
to result —-... to ignore—-...

2. Fill in the correct prepositions, translate the phrases, then
choose any five items and make up the sentences of your own.

_ 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.

ACTIVE VOCABULARY
3. Give Russian equivalents of the following words and

phrases. Try to memorize them.
Nouns and noun phrases

reservoir extent
irrigation curvature
triangulation chain
trilateration

Verbs and verbal phrases
to plot to categorize
to correlate to neglect

27



Adjectives
marine
photogrammetric
precise

Adjectives
conventional

indispensable

READING TASK

4. Read 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
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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 de-
termine or establish control peints 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.

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.
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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.

COMPREHENSION CHECK

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

1. Result

a) UTOT C) UCXO]T

b) cnencrBue d) BeIBOI

2. Consider

a) yUUTbIBaTh C) mosaraTh

b) 061ymbIBaTH d) paccmarpuBaTh
3. Neglect

a) ynyckarb C) UTHOPUPOBATh
b) npenebperath d) 3abpackiBaTh
4. Point

a) OTMETKa C) MECTO

b) myHKT d) Touka

5. Feature

a) CBOMCTBO ¢) pyHKuUA

b) moapoOHOCTH d) uepra

6. 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 ... .
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5. The most commonly practicing form of surveying is ... .
6. ... is not suitable for accurate or precise large area surveying.
7. Global Positioning System is normally used for ... .

7. 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.

. Answer the following questions and give examples.
. How can surveying be defined?
. Where is surveying widely used?
. What is surveying classification based on?
. What is the prime classification of surveying?
. What is plane surveying?
. What is geodetic surveying?
7. What is the main difference between Plane Surveying and
Geodetic Surveying?

AN N B~ W —

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.
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MW | UNITV

DIFFERENT TYPES OF SURVEYING EQUIPMENT:
OLD AND NEW

ACTIVE VOCABULARY

1. Read and translate the words given below. Mind the
stresses.
Nouns and noun phrases

planimeter measuring wheel lifting level

automatic level a tripod stand self-leveling level
Adjectives

asymmetrical tilting

precise drastic

2. Translate the following international words in Russian
with no dictionary.

Market, parameter, specific, distance, compass, horizontal,
instrument, metallic, technology, vertical, asymmetrical, calculations,
global, telescope, total, ultra-modern.

3. Match the English and Russian equivalents.

1) short duration of time @) HAbOP UHCMPYMEHMATLHBIX
2) measuring of angles cpeocma, UHCmpymeHmapuil

3) asymmetrical land b) paznuunvie nosopommuule 603-
areas MOdCHOCMU

4) attached over axis ¢) uzmepeHue yenos

5) surveying tool kit d) Hecummempuunbie yuacmku
6) different rotating 3eMau

capabilities e) paouxanvHoe usMeHeHue mex-
7) satellite systems HOLO2UU
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8) drastic change of f) npuxpennennwlii HA0 0CbIO
technology &) KOpomKast npoooIHCUMeNb-
HOCMb 8peMmeHnU
h) cnymuuxogvie cucmemol

READING TASK

4. Read the text below. What old and new surveying
equipment can you name?

Different Types of Surveying Equipment: Old and New

by: Raunekk

A surveyor depends on their equipment for acquiring accurate
measurements quickly and easily. The article 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 article we will learn about the
importance of the main types of surveying equipments, 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
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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 equipments are still used by surveyors around
the world.

New

Recent development in technology has provided some of the
finest surveying equipments 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
is 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
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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 sur-
veying 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 these equipment provide 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.

COMPREHENSION CHECK

5. Answer the following questions.

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

2. What did surveying equipment include in ancient times?

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

4. What could a Solar Compass measure?

5. How were measuring wheels used?

6. When did surveyors start to use planimeters, theodolites and
automatic levels?

7. What is planimeter?

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

9. What does an auto level consist of?
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crete constructions?

10. What surveying equipment uses satellite systems?
11. Does GPS provide good results in dense forest areas or con-

12. What is used along with the GPS?

6. Fill in the table with old and new equipment.

Chains, global positioning system, solar compass, transit,
theodolite, metallic measuring tape, total station, planimeters,
automatic levels, measuring wheels.

EQUIPMENT

Old

New
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7. Match the surveying instruments with their descriptions.

1) planimeter

2) tripod

3) solar compass

4) total station

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

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

c)the best known tool for
measuring asymmetrical land are-
as as they eliminate the need for
charts or manual calculations

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

8. 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

9. 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.

10. Translate into English.

[Iupokoe pacrpocTpaHeHHE T€OMH()OPMAIIMOHHBIX CHUCTEM M
TEXHOJIOTUIl 00YyCIOBUJIO paclIMpeHue OoOJIacTH NPUMEHEHHUs
GPS-o060pynoBanusi B pa3nuyuHBIX cdepax AesITeIbHOCTH, BKIIO-
4asi BBICOKOTOUHBIE I'€OAE€3MUECKUE U3MEPEHUs], HABUTalUIO, Ieo-
UH(POPMALMOHHBIE cUCTeMBI U Jp. CeroHs OCHOBHBIMH UCTOYHU-
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KaMU JaHHBIX U1 F€OMH(pOPMALMOHHBIX CUCTEM M TEXHOJIOTUH
SIBIIIIOTCS: TPAIUIIMOHHOE Te0/Ie3nueckoe 000pyaoBanue, mpubo-
PBl CIIyTHUKOBOT'O [TO3MIIMOHUPOBAHUS, JIa3epHOE CKAHUPOBAHUE U
JUCTaHIIMOHHOE 30HAMpoBanue 3emin. [Ipuuem Bce Oombinii Bec
nproOpeTaroT METO/AbI U MPUOOPHI TI100aTBHOI0 NO3ULIMOHUPOBA-
HUSI, OPHEHTUPOBAHHbIC HA MHTETPAIIUIO CITYTHUKOBOW HAaBUTALUU
U IUPPOBBIX TONOrpauYecKux KapT, U ONEepaTUBHbBI MOHHUTO-
PHHT TEPPUTOPHIA U 00BEKTOB HEJIBUKUMOCTH.

GRAMMAR FOCUS

11. 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 equipments 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.
7.1t is advisable to have a thorough knowledge of both old and
new equipment.

RETELL THE TEXT ACCORDING TO THE PLAN
BELOW

1. Surveying equipment used in ancient times.
2. Modern surveying equipment.
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M | UNIT VI

| THEODOLITE

READING TASK 1
START HERE

1. Form the nouns from the following verbs.

to circle —... to measure —-...
to transit —... to prefer—...

to affix—... to read—-...

to adapt —-... to access—...

2. Fill in the correct prepositions, translate the phrases, then
choose any five items and make up the sentences of your own.

1) An instrument measuring angles; 2) to be adapted _ special-
ized purposes; 3) a modern theodolite consists  a telescope with
two axes; 4) the telescope is pointed  a desired object; 5) the
telescope is mounted directly the vertical arc; 6) to be capable
reading angles; 7) the first instrument _this sort; 8) with a vertical
circle mounted one side; 9) purchased _ the Royal Society;
10) specialized purposes  fields like meteorology and rocket
launch technology.

ACTIVE VOCABULARY

3. Give Russian equivalents of the following words and
phrases. Try to memorize them.
Nouns and noun phrases
alidade sight vane

graduated circle  trunnion axis
surveyor’s transit  back-sighting
geodetic link magnification
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Verbs and verbal phrases
to affix to move away

to mount to flop over
to circle to read angles
to wane

Adjectives
robust

pivoting
auxiliary
inaccessible

Text 1
4. Read the text below.
From the History of Theodolite

A theodolite is an instrument
for measuring both horizontal and
vertical angles, as used in triangu-
lation networks. It is a key tool in
surveying and engineering work,
particularly on inaccessible ground,
but theodolites have been adapted
for other specialized purposes in
fields like meteorology and rocket
launch technology. A modern
theodolite consists of a movable
telescope mounted within two
perpendicular axes—the horizontal
or trunnion axis, and the vertical
axis. When the telescope is pointed
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at a desired object, the angle of each of these axes can be measured
with great precision.

Leonard Digges introduced the word "theodolitus" in his
Pantometria (London, 1571). This surveying instrument had a
circular ring or plate divided into 360 degrees, and a pivoting alidade
with sight vanes at either end. Theodolites of this sort, as well as
others with a second pair of sight vanes affixed to the graduated
circle, were soon in widespread use. In 1791, George Adams Jr.
called this instrument a "common theodolet," reserving the term
theodolite for the telescopic instruments with horizontal circles and
vertical arcs that had been introduced in London in the 1720s.

While the telescopic theodolite was popular in England,
Americans preferred the surveyor’s compass and, later, the
surveyor’s transit, which were cheaper and more robust. In the
18th century form, the telescope is mounted directly on the vertical
arc. In the transit theodolite, which originated in London in the
1840s, the telescope is transit mounted, with a vertical circle
mounted at one side. Heinrich Wild’s optical theodolite, introduced
in Switzerland in the 1920s, had several new features, including an
auxiliary telescope that lets the user read either circle without
moving away from the station.

Some theodolites measure horizontal angles with geodetic
accuracy. The first instrument of this sort was made by Jesse
Ramsden in London in 1787, and purchased by the Royal Society
for use on the geodetic link between Greenwich and Paris. The
first instrument of this sort in America was made around 1815 by
Troughton in London for the fledgling United States Coast Survey.

Transit refers to a specialized type of theodolite that was
developed in the early 19th century. It featured a telescope that
could "flop over" ("transit the scope") to allow easy back-sighting
and doubling of angles for error reduction. Some transit instruments
were capable of reading angles directly to thirty arcseconds. In the
middle of the 20th century, "transit" came to refer to a simple form
of theodolite with less precision, lacking features such as scale
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magnification and mechanical meters. The importance of transits is
waning since compact, accurate electronic theodolites have become
widespread tools, but the transit still finds use as a lightweight tool on
construction sites. Some transits do not measure vertical angles.

COMPREHENSION CHECK

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

1. Key

a) CYLLECTBEHHbIN C) OMOPHBIA

b) rmaBHemImMiA d) nenTpanbHbII
2. Mounted

a) BO3BBILICHHBIN C) CIIO’KEHHBIN
b) BoOpy KeHHBIN d) 3akpernieHHbIH
3. Precision

a) TOYHOCTh C) TOHKOCTD

b) yeTkoCTh d) TiarensHOCTH
4. Reserving

a) OpoHHpyA ¢) mpubeperas
b) coxpansis d) orkageiBast
5. Magnification

a) aKKyMYJIUPOBaHHE C) BOCXBaJICHHE
b) ycunenue d) yBennueHue

6. Complete the following sentences according to the text.
1. A theodolite is ... .

2. A modern theodolite consists of ... .

3. When the telescope is pointed at a desired object ... .

4. ... introduced the word "theodolitus" in his Pantometria.

5. ... was popular in England.

6. Americans preferred ....
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7.
8.
9.

7.

Heinrich Wild’s optical theodolite included... .
Transit refers to... .
The importance of transits is waning because... .

Correct the following statements if necessary.

1. A theodolite is an instrument for measuring horizontal angles,
as used in triangulation networks.

2.

It is a key tool in surveying, particularly on easily accessible

lands.
3. A modern theodolite consists of a movable telescope affixed
within two perpendicular axes.

4.

When the telescope is pointed at a desired object, the angle of

each of these axes can be measured properly.

5.

Theodolites with a second pair of sight vanes affixed to the

graduated circle were not robust.

6.

DN AW —

Transit theodolite allowed easy back-sighting.

. Answer the following questions and give examples.
. What is a theodolite?

. What purposes have theodolites been adapted for?

. What does a modern theodolite consist of?

. How did the first theodolites look like?

. What kinds of theodolites can you name?

6.

What is a transit theodolite? What operations does it allow to

fulfill?

1.
2.
3.
4.

RETELL TEXT 1 ACCORDING TO THE PLAN
BELOW

Definition of a theodolite.

Main functions of theodolites.

The first theodolites and their functions.
Varieties of theodolites.
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READING TASK 2
ACTIVE VOCABULARY
9. Read and translate the words given below. Mind the

stresses.
Nouns and noun phrases

polygonal network  line survey
alignment plummet
bubble level tripod head
leveling tribrach
vernier SCrew
knob fine pointing
clamp
discrepancy
sketching
mapping

Adjectives
knurled tangent
rotatable azimuthal
loose

10. Match the words from the two columns to make

phrases:
line head
tangent SCrew
knurled network
azimuthal survey
fine pointing
tripod wheel
polygonal angles
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11. Match the words with their definitions.

1) discrepancy
2) sketch

3) terrain

4) plummet

5) adjust

6) leveling

7) screw
8) alignment

9) scope

10) fundamentals

a) a first rough or incomplete
draught or plan of any design.

b) a piece of lead attached to a
line.

c¢)a kind of nail with a spiral
thread and a head with a nick to
receive the end of the screw-driver.

d) the operation of using a
leveling instrument for finding a
horizontal line, for ascertaining
the differences of level between
different points of the earth's
surface included in a survey, etc.

e) the quality or state of disa-
greeing or being at variance

f)a piece of ground having
specific characteristics or military
potential.

g) extended area; length; extent.

h) to make exact; to fit; to make
correspondent or conformable; to
bring into proper relations.

1) principles from which other
truths can be derived.

j) the act of adjusting to a line;
the ground-plan of a railway or
other road, in distinction from the
grades or profile.
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Text 2

12. Read the text below.
Using a Theodolite
In this section,
Vactiestclecro - i . Telascops e consider the use
ji of the theodolite
o — = TWM exls . .
- _ (an instrument with
. : which points can
Standards ——- : ' be positioned very
: accurately), and
— Plata level
: <1 s - gl ang SOME fundamentals
Horlzcatal circle : of traverse survey-
Stancing axls | Axebush  ing — a means to set
o7 ke Tribeach out a local netvyork
“aar of central points.
Foot-screw

Once a secure poly-
gonal network of
control points is established, local detail can be accurately placed
either by sketching or by surveying the details using the theodolite.

Two types of traverse are:

a) open,

b) closed.

An open traverse is used in line surveys, such as highways,
or where low accuracy inventories are being made in relatively
unknown terrain.

Clearly, there is considerable scope for error here. The effect of
small angular discrepancies is magnified, such that the position of
E may be subject to considerable error. In such work, very accurate
methods of measuring both angles and distances are required.
A theodolite with a horizontal circle capable of reading directly to
1 second of arc is preferred.

A closed traverse is the preferable procedure, since error
corrections can be made and it is best suited for mapping a
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compact area. First walk out the area to determine the best locations
for traverse hubs (instrument positions).

Essential Features of a Theodolite

A theodolite consists of the following main parts: a fixed base
with tribrach, a movable upper part, and a telescope. The base with
the tribrach is screwed securely to the tripod head and is levelled
up by means of its three foot screws. In simple theodolites of older
construction the horizontal circle which defines the azimuthal
angles (or bearings) is fixed rigidly to this base. In modern
instruments the circle can be rotated independently by means of a
milled knob or some other device.

On the upper part, which is rotatable about the standing (vertical)
axis, two vertical pillars (called standards) are mounted that support
the tilting (horizontal) axis upon which the telescope rotates and
the vertical circle which defines the vertical angles.

For rough leveling-up the base has a circular bubble level
mounted to the instrument. For more accurate leveling-up, the
more sensitive alidade tubular level (the plate level) is used. The
instrument is centred over a station point by means of a plumbob
or a built-in optical plummet.

The telescope may be aimed in any desired direction in space,
by means of rotations about its standing and tilting axes. Fine
pointing to a particular target is achieved accurately by means of
clamping and slow motion (drive) screws.

Measuring Horizontal Angles

Setting the horizontal coordinate system

The theodolite has two clamps (upper and lower) to control
horizontal surveying. Turn the knurled wheel to 0°0'0" (details on
vernier later). Clamp the upper movement. Set the angle exactly
with the tangent screw. The angular reading will not change, if the
upper tangent screw is now left alone.

The lower movement is still loose. Point the theodolite at some
predefined target, which will be used to define the horizontal
angular coordinate system. Then clamp the lower motion. Adjust
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the alignment of theodolite and the target with the lower tangent
screw. Theodolite and azimuth 0°0'0" are now set on A.

Measuring the horizontal angle

Loosen the upper clamp. Rough point on the next survey point
of interest, B. Clamp. Adjust the alignment of with B using the
upper tangent screw. This procedure turns the theodolite over the
horizontal circle, so one "turns off" and can read the angle between
A and B. The effect of erroneously turning the lower tangent screw
at this stage is to introduce an error into the angles.

COMPREHENSION CHECK

13. Decide whether the following statements are true or
false according to the text.

1) A theodolite is an instrument with which points can be
positioned with great precision.

2) Once a secure polygonal network of control points is fixed,
local detail can be accurately positioned by means of sketching.

3) There are 3 types of traverse.

4) An open traverse is the preferable procedure, since error
corrections can be made.

5) A closed traverse is best suited for mapping a compact area.

6) The upper part of a theodolite is rotatable.

7) For low accuracy leveling-up the base has a circular bubble
level adjusted to the instrument.

8) Plate level and bubble level mean the same.

9) The telescope may be aimed in any direction by means of
rotation.

10) Fine pointing to a particular target is achieved only by
means of clamping.

14. Answer the following questions.

1) What is traverse surveying?

2) How many types of traverse are there? What are they?
3) When is open traverse used?

48



4) What are the disadvantages of an open traverse?

5) Why is closed traverse a preferable procedure?

6) What are the main parts of a theodolite?

7) What is the essential difference between modern instruments
and older constructions?

8) What is mounted on the upper part of a theodolite?

9) What is the function of a plate level and a bubble level?

10) What are clamps used for?

15. Choose the contextual meanings of the words written in
bold.

1. Means

a) MyTh ¢) croco06

b) cpencrea d) MmarepuanpHOE TOJIOKEHUE
2. Scope

a) mpeaMeT C) TpeebI

b) o61acTh d) macmrad

3. Since

a) ¢ TeX Mmop C) Ha MPOTHKCHUU

b) c d) mockonbKy

4. Securely

a) CTIOKOMHO
b) miioTHO
5. Built-in

C) 3allMIICHHBIM 00pa3oM
d) HamexHO

a) 3aIIeMJICHHBIN

b) BcTpoeHHBII

6. Predefined

a) 3apaHee 3aJaHHbBIN

C) YTOIUJICHHBIN
d) UMIIIaHTHPOBAHHBIH

C) CTaHJApTHBIN

b) roToBbIit d) BcTpoeHHBIN
7. Stage

a) mar C) clieHa

b) mepuon d) stan
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16. Match the synonyms.

1) terrain

2) scope

3) to establish
4) to position
5) accurate

6) plummet

7) error

8) rigidly

9) discrepancy
10) traverse
11) a means
12) point

13) network
14) target

15) secure

16) instrument
17) fundamentals

17. Match the antonyms.

1) open

2) loose

3) movable

4) preferable

5) rigid

6) great precision
7) compact

8) considerable
9) discrepancy
10) rough

a) plumbob
b) roughly
¢) precise
d) way

e) thwart

f) web

g) objective
h) area

i) tool

J) safe

k) mistake
1) difference
m) to mount
n) to place
o) scale

p) dot
q) basics

a) undesirable
b) spacious

c) flexible

d) minor

e) tight

f) smooth

g) similarity

h) low accuracy
i) close

J) static



18. Arrange the words according to their parts of speech:

Mapping, traverse, establish, mount, adjust, fundamentals,
angle, rigidly, polygonal, considerable, loose, network, surveyor,
screw, point, scope, sketching, scale, accurately, knurled, precise,
error, inaccessible, discrepancy, means, clamping, leveling,
alignment, access, rotatable, plumbob, measurement, tripod,
terrain, azimuthal, pillar.

Verb Noun Adj.

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

1) a means to set _ a local network central points; 2) theodolite
and azimuth 0°0'0" are now set _ A.; 3) this stage; 4) to be leveled
up _means_ screws; 5) to introduce an error _ the angles; 6) the
instrument is centred _ a station point; 7) point the theodolite
some predefined target; 8) mounted _ the instrument); 9) best
suited mapping a compact area; 10) the tilting axis _ which the
telescope rotates.

RETELL THE TEXT ACCORDING TO THE PLAN
BELOW

1. Definition of traverse surveying.
2. Types of traverse.

3. Essential features of theodolites.
4. Measuring horizontal angles.
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1. Read and translate the words given below. Mind the

stresses.
Nouns and noun phrases

expertise
encoder
stake
proficiency

Adjectives
integral
simultaneous

to execute
to incorporate
to ensure

to facilitate

READING TASK 3

ACTIVE VOCABULARY

Verbs and verbal phrases

2. Fill in the table with the derivatives.

Noun Verb Adjective
1) executive
2) incorporate
3) operation
4) measure
5) align
6) proficient
7) rotatable
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Noun Verb Adjective
8) integrity

9) assist
10) predefined

. Cross the odd word out.

. a) proficiency; b) experience; c) skillfulness d) ignorance.
. a) differency; b) discreetness c¢) discrepancy d) deviation.
. a) integral; b) built-in; c) innate; d) appropriate.

. a) movable; b) mobile; ¢) portable; d) digital.

. a) ensure; b) determine ; ¢) provide; d) guarantee.

. a) ease; b) loosen up; ¢) complicate; d) facilitate.

NN B~ W =W

Text 3
4. Read the text below.

Comparison of Theodolite and Total Station

Both the total station and theodolite are devices for the
measurement of vertical and horizontal angles during engineering
projects and surveying. Each has specific characteristics due to
which they are used. Normally, the factors of time, expertise
available, and cost will determine the use of either of these
instruments. However, the major differences in these survey
instruments are explained below:

Theodolite

A theodolite includes a suitable telescope that is fixed between
the horizontal and vertical axes. The axes angle can be calculated
accurately only if the operator has enough information regarding
trigonometry. Furthermore, a theodolite normally needs the
assistance of one person in addition to the operator, to facilitate
the measurement and alignment of angles. To ensure accuracy,
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both operators should be able to level the tripod and the measuring
post. Furthermore, they should be able to align the measuring line
and the stake to obtain an accurate data. Mathematical and
graphical proficiency is also required to produce the appropriate
data. A theodolite is normally used for small size plots. In the
modern theodolites, the reading of the vertical and horizontal circles
is executed electronically by a rotary encoder. Additionally, sensors
are added to allow auto-targeting and automatic measurements
by using integral software. Some modern theodolites have electro-
optical distance measuring tools, usually infrared, permitting
simultaneous measurements of the vectors.

Total Station

A total station is considered to be a superior surveying tool
compared to the theodolite due to its digital integration and
all-inclusive features. A total station incorporates the functions of
theodolite to determine angles and distances by an electronic
distance meter. Total stations employ a combination of lasers and
prisms to record digital readings of the measurements in a computer.
This data can be used for further analysis. Robotic total stations
have been developed that can be operated remotely. However, the
total stations are expensive and need not only survey expertise, but
also detailed training on software. Total stations are suitable
for survey requirements over large distances, particularly over
difficult terrain. The results of a total station on such environments
are more accurate.

COMPREHENSION CHECK

5. Read the text another time and point out:

a) what theodolites and total stations have in common;
b) specific features of a theodolite and a total station;
¢) main distinctions of a theodolite from a total station.
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6. Combine the words from the column on the left with the
suitable nouns from the column on the right. Translate them
into Russian.

1) vertical a) instruments

2) specific b) readings

3) major ¢) characteristics
4) survey d) data

5) graphical e) proficiency

6) simultaneous f) circle

7) digital g) measurements
8) appropriate h) angle

9) horizontal i) post

10) measuring J) differences

7. Translate into English in the written form.

TeomonuTel IpeHA3HAYCHBI TSI U3MEPEHUS YTIIIOB B TOPH30H-
TAJIBHOW M BEPTHUKAIBHON MIOCKOCTAX. OHU MOTYT OBITh ONTHYEC-
KHAE W DJICKTPOHHBIC. TaxeoMeTphbl BBHIMOIHSAIOT M ATH OIEPaIlnHy,
HO TaK)K€ MHOTHE JPYTHE: ONpPEACISIOT PAaCCTOSIHUE, a TIIaBHOE,
JIENAIOT PAacyeThl. DICKTPOHHBIC TAXECOMETPhI CTOST 3HAYUTEIHHO
JIOPOXKE TEOAOIUTOB. X 1O JOCTOMHCTBY MOYKHO HA3BaTh CaMbIM
COBEPIICHHBIM TEOJIE3UUECKIM O00OpYJOBaHHEM, IOTOMY 4YTO HE
TOJIBKO 3aMEphl, HO U MX aHAJIN3, MOKHO MPOBOAMTH HA MECTE pa-
0otbl. LleHa Takoro BHIa TEXHUKH 3HAYUTEIHHO BBIIIE, Y€M Y TEO-
J0JIMUTA. TaXGOMeTpBI, KaK 1 TCOAOJIUThI, B OCHOBHOM HCIIOJIB3YIOT-
csi mpo(heCCHOHANIaMU: MHKEHEPAMH, Te0/Ie3UCTaMH. Te0T0IUThI —
o0si3aTenibHOe 000pYIOBaHKE, KOTOPOE JIOJDKHO OBITh Ha 000U
CTPOUTEIHHOM TUIOMIAIKE, B TO BPEMs KaK TaXxeOMETpPhl MOTYT T103-
BOJIUTBH KYIIUTBH TOJIBKO KPYITHBIC CTPOUTCIIBHBIC KOMITAHWUH.

8. Get ready to speak about main distinctions between
theodolites and total stations.
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M | UNIT VII

‘ GLOBAL POSITIONING SYSTEM

READING TASK 1
ACTIVE VOCABULARY

1. Read and translate the words given below. Mind the
stresses.
Nouns and noun phrases

satellite constellation
space shuttle route
geocaching receiver

Verbs and verbal phrases
to pinpoint to stray
to launch to delay

2. Translate the following international words in Russian
with no dictionary.

Signal, position, planet, operate, system, transport, active,
navigation, military, fix, demonstrate, atomic, transit, territory,
orbit, climate.

3. Match the English and Russian equivalents.

1) originally designed a) epynnuposKa CNymHuKos

2) for military purposes b) 6 soennvix yensax

3) constellation of C)NepeoHauanbHO  CNPOEKMuUpo-
satellites BAHHBIL

4) adapted for surveying d)npucnocobnennuoiii

5) in available receivers OJ151 U3bICKAMENLCKUX pabom

6) with an uncertainty e) ¢ nocpeuHoOCmvio 8 HeCKOIbKO
of a few metres Mempos

f) 6 umerowuxcs npuemHuxkax
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Text 1
4. Read the text below.
From the History of GPS

Originally designed for military and intelligence applications at
the height of the Cold War in the 1960s, with inspiration coming
from the launch of the Soviet spacecraft Sputnik in 1957, the
global positioning system (GPS) — is a network of satellites that
orbit the earth at fixed points above the planet and beam down
signals to anyone on earth with a GPS receiver. These signals car-
ry a time code and geographical data point that allows the user
to pinpoint their exact position, speed and time anywhere on
the planet.

Transit was the first satellite system launched by the USA and
tested by the US Navy in 1960. Just five satellites orbiting the
earth allowed ships to fix their position on the seas once every
hour. In 1967 Transit was succeeded by the Timation satellite,
which demonstrated that highly accurate atomic clocks could be
operated in space. GPS developed quickly for military purposes
thereafter with a total of 11 "Block" satellites being launched
between 1978 and 1985.

However, it wasn’t until the USSR shot down a Korean passenger
jet — flight 007 — in 1983 that the Reagan Administration in the US
had the incentive to open up GPS for civilian applications so that
aircraft, shipping, and transport the world over could fix their
positions and avoid straying into restricted foreign territory.

Upgrading the GPS was delayed by NASA space shuttle SS
Challenger disaster in 1986 and it was not until 1989 that the first
Block II satellites were launched. By the summer of 1993, the US
launched their 24th Navstar satellite into orbit, which completed
the modern GPS constellation of satellites — a network of 24 —
familiar now as the Global Positioning System, or GPS. 21 of the
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constellation of satellites were active at any one time; the other
3 satellites were spares; in 1995 it was declared fully operational.
Today's GPS network has around 30 active satellites in the GPS
constellation.

Today, GPS is used for dozens of navigation applications,
route finding for drivers, map-making, earthquake research,
climate studies, and an outdoor treasure-hunting game known as
geocaching.

COMPREHENSION CHECK

5. Put the questions to the given answers in written form.

1) What ... ? For military and intelligence
applications at the height of the
Cold War in the 1960s

2) What ... ? A network of satellites that
orbit the earth at fixed points
above the planet and beam
down signals to anyone on earth
with a GPS receiver

3) What ... ? Transit was the first satellite
system launched by the USA

4) When ... ? In 1967

5) Why ... ? Due to NASA space shuttle SS
Challenger disaster in 1986

6) What ... ? A network of 24 — familiar now

as the Global Positioning
System, or GPS

7) How many ... ? Today's GPS network has
around 30 active satellites in the
GPS constellation
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8) What ... ?

GPS is used for dozens of
navigation applications, route
finding for drivers, map-making,
earthquake research, climate
studies, and an outdoor treasure-
hunting game known as
geocaching

6. Make an oral summary of the Text 1 in not more than

10 sentences.

READING TASK 2

ACTIVE VOCABULARY

1. Read and translate the words given below. Mind the

stresses.
Nouns and noun phrases
technique

intermediate
point

survey control
uncertainty
frequency
baseline

Adjectives
sophisticated

simulteneous

Verbs and verbal phrases
to work out
to broadcast
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2. Match the words from the two columns to make phrases.

sophisticated
intermediate
search and rescue
survey

special
simultancous
available

to work out

receivers
control
software
points
calculation
position
equipment
observation

3. Match the words with their definitions.

1) technique

a) the number of times that
something happens during a
period of time; the rate at which
a sound wave, light wave, or
radio wave vibrates (=moves up
and down)

2) satellite

b)to send out messages or
programmes to be received by
radios or televisions

3) frequency

c) a quantity, value, or fact used
as a standard for measuring other
quantities, values, or facts

4) instantly

d) a way of doing something by
using special knowledge or skill

5) sophisticated

e) programs used by computers
for doing particular jobs

6) simultaneous

f) the skill of choosing a path so
that a ship, plane, or car can go in
a particular direction, especially
by using maps or instruments
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7) baseline g) an object that is sent into space
to travel round the Earth in order
to receive and send information
8) navigation h) happening or done at the same
time

9) to broadcast 1) complicated and advanced

10) software j) happening or done quickly or
suddenly

Text 2

4. Read the text below.

Surveying with GPS

Initially developed for military use, GPS is now part of everyday
life; used in mobile phones, in car navigation and search and rescue
equipment to mention just a few. But there is a wide variety of
equipment and techniques that can be used for surveying.

GPS was rapidly adapted for surveying, as it can give a position
(Latitude, Longitude and Height) directly, without the need to
measure angles and distances between intermediate points. Survey
control could now be established almost anywhere and it was only
necessary to have a clear view of the sky so the signal from the
GPS satellites could be received clearly.

GPS is similar in some ways to the Trilateration and EDM
previously discussed, except that the known positions are now the
GPS satellites (and their orbits) 20,000 km in space. The equipment
and calculations are extremely complex, but for the user the process
is generally very simple.

In the commonly available receivers, the GPS receiver almost
instantly works out its position (Latitude, Longitude and Height)
with an uncertainty of a few metres, from the data broadcast by the
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satellites. This data includes a description of the satellites changing
position (its orbit) and the time the data was transmitted.

GPS Baseline

The GPS receivers used for surveying are generally more
complex and expensive than those used in everyday life. They use
the two frequencies broadcast by the GPS satellites and they use
the physical characteristic of the GPS signal (the phase) and
sophisticated calculation methods to greatly improve the accuracy
of the positions obtained. These receivers usually have a separate
high-quality antenna.

A GPS baseline uses two survey-quality GPS receivers one at
each end of the line to be measured. They collect data from the
same GPS satellites at the same time. The duration of these
simultaneous observations varies with the length of the line and the
accuracy needed, but is typically an hour or more. When the data
from both points is later combined, the difference in position
(Latitude, Longitude and Height) between the two points is calculated
with special software. Many of the uncertainties of GPS positioning
are minimized in these calculations because the differences between
the observations at each end of the baseline are used.

The accuracy obtained from this method depends on the
duration of the observations, but is typically about 1 part per
million (1 millimetre per kilometre) so a difference in position can
be measured over 30 kilometres with an uncertainty of about
30 mm, or about 100 mm over a 100 kilometres. Because the GPS
satellites are in a very high orbit (20,000 km) the ends of the GPS
baseline can be hundreds, or even thousands of kilometres apart
and still observe the same satellites.

Although a single baseline from a known position is enough
to give the position at the other end of the baseline, additional
GPS baselines to other points are often measured to give a check
on the results and a an estimate of the uncertainty of the calculated
position.
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COMPREHENSION CHECK

5. Choose the contextual meanings of the words written in
bold in Text 2.
1. Technique

a) TEXHHUKA C) TEXHOJIOTUS

b) meron d) ymenne

2. Intermediate

a) TIOCPETHUK C) IPOMEXYTOYHBII
b) cpennuii d) BcmoMoraTenbHbIN
3. Work out

a) BBIUUCTIATH C) oTpabaThIBaTh

b) HanaxxuBath d) pazpemuth

4. Uncertainty

a) omuoOKa C) HEHAJIe)KHOCTh
b) HEYBEepeHHOCTH d) morpemrHoCTh

S. Because

a) IOTOMY YTO C) TIOCKOJIbKY

b) n6o d) 3HAUHUT

6. Complete the following sentences according to the text.

1) ..., GPS is now part of everyday life.

2) GPS was rapidly adapted for ... .

3) ... could now be established almost anywhere.

4) GPS is similar in some ways to... .

5) The equipment and calculations are extremely complex, but
for the user... .

6) The GPS receiver almost instantly ... .

7) ... are generally more complex and expensive than those
used in everyday life.

8) A GPS baseline uses ... .
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9) Many of the uncertainties of GPS positioning are minimized
in these calculations because ... .

10) Additional GPS baselines to other points are often
measured... .

7. Correct the following statements if necessary.

1. Initially developed for everyday life, GPS is now widely used
by the military.

2. The uses of GPS are just a few: in mobile phones, in car
navigation and search and rescue equipment.

3. GPS was gradually adapted for surveying, as it can give a
position (Latitude, Longitude and Height) directly.

4. GPS is similar in some ways to the Trilateration and EDM.

5. The equipment and calculations are extremely complex, but
for the user the process is generally very simple.

6. The GPS receivers used for surveying are generally more
sophisticated and high priced than those used in everyday life.

7. They use the three frequencies broadcast by the GPS
satellites.

8. A GPS baseline uses two survey-quality GPS receivers one
at each end of the line to be measured.

8. Answer the following questions and give examples.

1. What is a GPS?

2. What purposes has GPS been adapted for?

3. What are GPS receivers like? How do they work?

4. How does a GPS baseline operate?

5. How can many of the uncertainties of GPS positioning be
minimized?

6. Why are additional GPS baselines to other points are often
measured?

64



RETELL TEXT 2 ACCORDING TO THE PLAN
BELOW

1. Definition of a GPS.

2. Main functions of a GPS.

3. GPS in surveying.

3. The functioning of GPS receivers and GPS baseline.

READING TASK 3
ACTIVE VOCABULARY

1. Read and translate the words given below. Mind the
stresses.
Nouns and noun phrases
trip
site
survey crew
setup
roving

Adjectives
conventional

digital
hands-on

consuming

Verbs and verbal phrases
to incline

to champion
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2. Match the synonyms from the two columns.

1) hands-on

2) site

3) to champion
4) diverse

5) broad

6) crew

7) to allow

8) to work out
9) data

10) study

11) conventional

12) to work
13) certain
14) properly
15) complex
16) to gather

a) wide

b) plot

¢) complicated
d) collect

e) research

f) to promote
g) correctly
h) varied

1) particular
J) practical

k) team

1) permit

m) to operate
n) traditional
0) info

p) to calculate

3. Match the antonyms from the two columns.

1) complex

2) single

3) to champion
4) to incline

5) conventional
6) to allow

7) diverse

8) considerable
9) to reduce
10) fast

a) to forbid

b) to decline

¢) uniform

d) multiple

e) small

f) slow

g) to increase
h) simple

1) extraordinary
j) to hamper



4. Fill in the table with appropriate derivatives if possible.

Noun Verb Adjective
to champion
convention
reduced

to incline

consuming
delay
Text 3

5. Read the text below.

Problem: Surveying Land Areas for Highway Infrastructures
is Time-and Labor-Intensive

There are considerable costs associated with conventional
surveying technology. Methods are time-consuming and often
require multiple trips to the same site to gather data and to ensure
the collected data is accurate. In addition, workers must be trained
to operate conventional surveying equipment properly. Weather
also can delay data collection and highway surveys; crews are not
always able to work under certain weather conditions, such as
snow, rain, or extreme temperatures.

Solution: GPS Increases Survey Accuracy, Improves
Productivity, and Reduces Costs

Over the past 5 years, studies across the United States have
shown that GPS technology increases the productivity of
conventional survey crews, reduces data collection time, improves
survey accuracy, and allows crews to work under a broad range of
weather conditions. Moreover, less expertise is required to operate
a GPS surveying unit than is needed to operate conventional
surveying technologies.
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What is GPS?

GPS is a space-based, radio-navigation system that provides
worldwide, all-weather, three-dimensional position, velocity,
navigation, and time data to both civilian and military users.
Potential uses for GPS within the highway community are diverse
and range from providing traveler information to mapping (GPS
technology can be integrated easily with Geographic Information
Systems).

How does it work?

GPS can provide a very accurate digital map of the highway
infrastructure. The technology operates on the principle of
triangulation—if the difference from an observer to three known
points can be measured, the position of the observer can be
calculated. The system includes at least 24 satellites in orbit
19,320 kilometers (12,000 miles) above the earth and inclined
at 55°. These satellites continuously broadcast their position,
aiming signal, and other information. By combining the
measurements from four different satellites, users with receivers
can determine their 3-dimensional position, currently within
4-20 meters (1366 feet).

Putting it in Perspective

It takes many days to survey small sections of road using
traditional techniques.

Complete road inventories may take years.

Successful Applications: Research Indicates Improved
Survey Accuracy and Reduced Costs

The Utah Department of Transportation found that one person
operating GPS equipment is generally twice as fast as a conventional
survey crew, and a GPS system with two units is potentially four
times faster than crews using conventional surveying technologies.
Other advantages of GPS technology include the ability to use the
technology across long distances with minimal setups. After a GPS
system is placed, roving can be performed within a radius of 10
kilometers (6 miles) of the stationary base unit. Using conventional
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technologies, the base unit would have to be moved every 183
meters (600 feet). In one study, GPS equipment recorded 5,511
topographic points in 30 person-hours, while a similar project
using conventional technologies covered only 1,500 topographic
points in 120 person-hours.

Utah, Michigan, and North Carolina are the lead States of the
American Association of State Highway and Transportation
Officials’Technology Implementation Group (TIG) initiative to
champion GPS for surveying applications. Plans include hands-on
demonstration workshops and training programs for agencies
that plan to apply GPS to surveying efforts. The GPS TIG group
also is considering developing national standards and protocols for
GPS programs.

Benefits

Compared to conventional surveying technology, GPS:

Is faster.

Requires less labor.

Requires less training.

Is more accurate.

COMPREHENSION CHECK

6. Answer the following questions and give examples.

1. Are conventional survey technologies time-consuming?
Why?

2. Why can weather delay highway surveys?

3. What have the studies of GPS technologies shown?

4. How can you define GPS?

5. Who are the potential users for GPS within the highway
community?

6. How does GPS function?

7. What advantages of GPS technologies can you mention?
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7. Translate into English in the written form.

Husa reonesndeckux GPS m3mepenuit HEOOXOAMMO OJIHOBpE-
MEHHOE HaOJII0/ICHUE OJTHUX U TEX K€ YeThIpeX (Miu 0oJiee) CIyT-
HUKOB, 1O KpaiHeil mepe, nByms GPS mpuemnukamu: 6a30BbIM
MPUEMHHUKOM U MPHUEMHHUKOM-pOBepoM. ba3oBbiii MpHEMHUK B Te-
YEeHHME BCEro MpoIecca U3MEPEHUM PacIionaracTcsl Ha MMyHKTE Ireo-
JIE3UYECKON OCHOBBI C M3BECTHBIMU KoopauHaTtamu. PoBep mepe-
MeLIaeTcs M0 ONpeAeasieMbIM TOUYKaM WJIM yYacTBYET B Ipoliecce
gviHOCa mouek 6 Hamypy. Pe3ynbraroM 0O0beIWHEHUS IaHHBIX,
MOJYYCHHBIX 3TUMHU MPUEMHHUKAMH, SBISIETCS MPOCTPAHCTBEHHBIN
BEKTOP MEXIy 0a30il U poBepoM. DTOT BEKTOp Ha3bIBaeTcs 0a3o-
BOW JIMHUEN. /(1151 onpeneneHus monoKeHus: poBepa OTHOCUTEIBHO
0a3bl UCIONIB3YIOTCS PA3IUYHbIE METObI U3MEPEHUN. DTH METObI
OTJIMYAIOTCS JUIMTEIBHOCTBIO BBIMOJIHEHUSI U3MEPEHUI: IS U3Me-
pEHUII B peaJbHOM BpEMEHU MCMOIb3YETCs paJuOMOIEM, KOTOPHIi
nepenaeT JaHHble 0a3bl poBepy. Pe3ynbraThl mosydaroTcs HeEmo-
CPEIICTBEHHO B IOJIE.

8. Make up a plan and retell Text 3 in not more than 10
sentences.
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W | UNIT VIII

| IS SURVEYING A DYING PROFESSION?

START HERE

1. Arrange the words according to their parts of speech.

Expand, extinction, gradual, perception, comparable, encourage,
enrollment, additional, existing, maturation, worsen, solution, retire,
argument, convincing, associate, reconsider, mortgage, benefit,

consider.

Verb

Noun Adj.

2. Match the words with their definitions.

1) boundary
2) encourage
3) shortage
4) database

5) curricula

6) enrollment

a) a deficiency or lack in the amount
needed, expected, or due; deficit

b) a course of study in one subject
at a school or college

c) something that indicates limits;
a limiting line

d) the act of enrolling or state of
being enrolled

e) a systematized collection of data
that can be accessed immediately and
manipulated by a data-processing system
for a specific purpose

f) to stimulate (something or someone
to do something) by approval or help;
support

71



3. Translate the following words and phrases into English
using the vocabulary of the text.

JIBUraThCs K MCUE3HOBEHUIO, MOCTEIEHHBIN Claj, COBPEMEH-
HOE€ W MOIIHOE 00OpYyJIOBaHHE, peUIeHHE MpoOJieMbl, Hebiaro-
HOPUATHO BO3/EHCTBOBATH, OOLIECTBEHHOE BOCHpPUSTHE, I'MOEIb
npodeccun

IIPUMEHEHHE UMEIOIIMXCS 3HAaHUM, JOMOJHUTEIbHOE 00yUeHHeE,
JTUCTAHIIMOHHBINA cOOp MaHHBIX, AENaTh aKIEHT, B YUIepO Ipyrum
001acTsAM, OCHOBAaHHAsI Ha JIEJICHUU Y4aCTKOB 3EMIJIU.

ACTIVE VOCABULARY

4. Give Russian equivalents of the following words and
phrases. Try to memorize them.
Nouns and noun phrases

maturation demise
mortgage metadata
enrollment

Verbs and verbal phrases
to contend to

to ascertain

Adjectives
sophisticated rewarding
capable cited
convincing downward
Adjectives
adversely
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READING TASK

5. Read the text.
Is surveying a dying profession?

Dr. Francis W Derby

Surveyors need to adopt the new technologies and to expand
their operations beyond traditional activities

The future of the surveying profession is an issue that has been
lingering for many years. Recently, the concern has been growing
wider and louder among surveyors. Some surveyors contend that
the surveying profession, in its current form, is heading towards
extinction. Their reasons include a gradual decline in the number
of qualified and licensed professionals, impact of emerging
technologies, sophisticated and more capable equipment, and a
decline in the number of new graduates into the profession. Others
have even considered it a less rewarding profession. But are
these reasons valid and if so, is there a solution to the problem?
To address these questions, one needs to look at current challenges
to the profession as well as the possible impact of any factors that
could adversely impact the future of the profession.

To begin, let us look at the public perception of the surveyor.
It is clear that compared with architects, engineers, computer
scientists and other professionals, surveyors have a low social
status, at least in the US, despite the fact that the starting salaries
are comparable among all the categories. Also, among those people
who are employed by the government, the surveyor’s salary
increases at a faster pace than some members of the same
categories. One would expect that salaries alone should encourage
people to choose careers in surveying. Unfortunately, in the US,
the average person does not see surveying as a profession. Most
people in the US think of surveying in terms of boundary or
construction activities, which makes surveying a trade rather than
a profession. This misconception makes it is difficult to encourage

73



high school students to pursue careers in surveying. This public
perception of the surveyor is different in places like Canada or
Europe where surveying is viewed as a profession.

In the US today, the average age of a surveyor is over 55 years.
This means that within the next fifteen years many surveyors are
going to retire. With declining numbers of students graduating
from surveying programs, there is a strong possibility that the
current shortage of surveying professionals is going to worsen.

Often cited, but least convincing, is the emergence of enabling
technologies and associated equipment such as Global Positioning
Systems (GPS), Robotic Total Stations, Geographic Information
Systems (GIS), powerful computers and database management
systems. An argument has been made that application of GPS
technology in the construction industry is impacting the extent to
which surveyors are needed on construction projects. In a similar
manner, it is the belief that upon the maturation of parcel-based
GIS technology, when banks and mortgage institutions no longer
need a surveyed plan of the land to ascertain its extent ownership,
and value, boundary surveying will also be curtailed. However,
the notion that these new technologies are catalysts to the demise
to the surveying profession is completely false. It is important
to know that job losses will only come to those who fail to adapt
to these new technologies. This requires continuous education
and training of current professionals and adaptation of existing
curricula in surveying institutions.

Every new technology requires some additional training. For
example, whereas application of GPS technology in surveying
requires some knowledge least squares solution principles, the
surveyor who provides data for GIS analyses needs to understand
GIS principles and the importance of metadata. The same goes for
digital photogrammetry, remote sensing and other technologies.
Surveying institutions that offer associate degrees have difficulty
introducing these important topics into their curriculum. Furthermore,
the requirements for professional licensure in the US place emphasis
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on boundary surveying, to the detriment of other areas. Most
importantly, the requirements for licensure discourage students
from pursuing advanced degrees in surveying. This is causing low
enrollments in graduate education programs in surveying, lack
of faculty with advanced degrees in surveying, and therefore, lack
of research in surveying.

Although the decline in enrollments into surveying programs
is causing some institutions to reconsider the cost benefits for
offering surveying education, the prognosis is not all gloom and
doom. The new technologies are bringing exciting opportunities
for the surveyor to expend beyond the traditional surveying
activities. Surveyors need to adopt the new technologies and to
expand their operations beyond traditional activities. Students of
today are technology oriented and therefore more excited by the
emerging technologies in surveying.

The downward trend in enrollments will change if high school
students are informed about the emerging opportunities in surveying
beyond boundary surveying.

COMPREHENSION CHECK

6. Put the questions to the given answers in written form.

1) What ... ? Some surveyors contend that the sur-
veying profession is heading towards
extinction

2) What ... ? The reasons include a gradual decline

in the number of qualified and licensed
professionals, impact of emerging
technologies, sophisticated and more
capable equipment, etc

3) Does ... ? In the US, the average person does
not see surveying as a profession
4)Howold ... ? In the US today, the average age of a

surveyor is over 55 years
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5) Why ... ?

With declining numbers of students
graduating from surveying programs,
there is a strong possibility that the
current shortage of surveying profes-
sionals is going to worsen

6) What ... ?

Application of GPS technology in the
construction industry is impacting the
extent to which surveyors are needed
on construction projects

7) Who ... ?

Job losses will only come to those
who fail to adapt to these new techno-
logies

8) What ... ?

Every new technology requires some
additional training

9)Do ... 7

Surveyors need to adopt the new
technologies and to expand their
operations beyond traditional activities

10) When ... ?

The downward trend in enrollments
will change if high school students
are informed about the emerging
opportunities in surveying beyond
boundary surveying

7. Make an oral summary of the Text in not more than

10 sentences.

8. Translate in written form.

3a mocinenaue 50 JieT OOCTIKEHHS B 00JIACTH TEXHOJOTUH
noBbICHIN  3(PPEKTUBHOCTh TpPOpEcCHH TeO0AE3UCTa, OCOOCHHO
B 00JIaCTH «IIOJIEBBIX» PaboOT W cOopa maHHBIX. [I[puMeHeHHE TeX-
HOJIOTHI CHENaNO0 JOCTYITHOW pAaHEE HEBO3MOXKHYIO TOYHOCTh W3-
MEpEHUH M TO3UIMOHUPOBaHMI. Kpome TOro, TeXHOJOTHYECKHI
MPOTrpecc IMO3BOIMI HEMPO(EeCCHOHATBLHBIM TE€0AC3UCTaM TPOBO-
JIUTh HU3MEPEHHUS C TOYHOCTHIO, OTIMYarolel mpodeccruonana,
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Onarogapsi OrpOMHOMY KOJIMYECTBY MPUIOKEHHH, HAYMHAS CO3/1a-
HUeM 0a3bl JaHHbIX reonHpopmannonHoii cucremsl (I'MIC) u 3a-
KaHYMBasl CUCTEMOH aBTOMAaTH4eCKOro KOHTpois. TeM He MeHee
HOBBIE TEXHOJIOTHH B COBOKYITHOCTH C YMEHBIIAIOIIMMCS KOJTUYe-
CTBOM TPO(ECCHOHANBHBIX TI'€0IE3UCTOB IO BCEMY MHPY CTaBST
yCIIOBUE, YTO POJIb MHXKCHEpa-TeoJe3HcTa J0/DKHA U OyneTr Me-
HATHCS B CTOPOHY YITPABJICHUS, HHTEPIPETAIlNH, aHAJIN3a U OIHU-
CaHMsA TeOMH(OPMALMOHHBIX NaHHBIX. ['€0Je3UCT AOIKEH OBITh
IPOBOJHUKOM ISl TIOTpeOUTENeH Te0NpPOCTPAHCTBEHHBIX JaHHBIX
B Pa3IMYHBIX CMEXHBIX MPUIIOKEHUAX B 00JIACTH TOTO, KaK IpoO-
UCXOJHUT COOp M MCIOJIb30BaHME JAHHBIX IPU COXPAHCHHUU BBICO-
KOTO YPOBHSI MHTETpalliyl JaHHBIX. Berymas B Oyaymiee, HaMm He-
00XOIMMO TOMHHTH 0a30BbIE T'€0/E3UYECKHE 3HAHUS, a TaKXKe
MEHSTh U aJanTHPOBaTh HOBHIC HABBHIKM M 00JACTH NMPUMEHEHHSI.
Kpome Toro, He0OX0IMMO MOHSTH, YTO MPEICTABUTEIHN ITPOMBIILI-
JICHHOCTU M TPOU3BOJIUTEIN MOTYT OOBEMHUTH CBOU YCHIIUS ISt
HOATOTOBKH NMPO(ECCHOHANBHBIX CIIEIHAINCTOB B 00JIACTH Teoie-
3WU 3aBTPAIIHETO JIHS.

77



SUPPLEMENTARY TEXTS FOR WRITTEN TRANSLATION
UNIT I
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.
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UNIT I

Forest Surveying Methods - Distances and Angles

Using a Compass and Chain to Reconstruct a Forest
Boundary

By Steve Nix

With the advent of public use of geographic positioning systems
and the availability of aerial photographs (Google Earth) for free
over the Internet, forest surveyors now have extraordinary tools
available to do make accurate surveys of forests. Still, along with
these new tools, foresters also depend on time tested techniques
to reconstruct forest boundaries. Remember that professional
surveyors have traditionally established nearly all original land
lines but landowners and foresters have a need to retrace and
reestablish lines which either disappear or become difficult to find
as time passes.

A Fundamental Unit of Horizontal Measurement — The Chain

The fundamental unit of horizontal land measurement used by
foresters and forest owners is the surveyors' or Gunter's chain with
a length of 66 feet. This metal "tape" chain is often scribed into
100 equal parts which are called "links", but I digress.

The important thing about using the "chain" is that it is the
preferred unit of measure on all public U.S. Government Land
Survey maps (mostly west of the Mississippi River) — which
include millions of mapped acres charted in sections, townships
and ranges. Foresters prefer using the same system and units of
measure that were originally used to survey most forest boundaries
on public land.

A simple calculation from chained dimensions to acres is the
reason the chain was used in the initial public land survey and the
reason it is still so popular today. Areas expressed in square chains
can be easily converted to acres by dividing by 10 — ten square
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chains equals one acre! Even more attractive is that if a tract of
land is a mile square or 80 chains on each side you have 640 acres
or a "section" of land. That section can be quartered again and
again to 160 acres and 40 acres.

One problem using the chain universally is that it was not used
when land was measured and mapped in the original 13 American
colonies. Metes and bounds (basically physical descriptions of
trees, fences and waterways) were used by colonial surveyors and
adopted by owners before the public lands system was adopted.
These have now been replaced by bearings and distances off
permanent corners and monuments.

Measuring Horizontal Distance

There are two preferred ways foresters measure horizontal dis-
tance — either by pacing or by chaining. Pacing is a rudimentary
technique that roughly estimates a distance while chaining more
accurately determines distance. They both have a place when de-
termining horizontal distance on forested tracts.

Pacing is used when a quick search for survey monu-
ments/waypoints/points of interest might be useful but when you
don't have the help or time to carry and drop a chain. Pacing is
more accurate on moderate terrain where a natural step can be
taken but can be used in most situations with practice and the use
of topographic maps or aerial photo maps.

Foresters of average height and stride have a natural pace (two
steps) of 12 to 13. To determine your natural two step pace: pace
the 66 foot distance enough times to determine your personal
average two step pace.

Chaining is a more exact measurement using two people with a
66 foot steel tape and a compass. Pins are used to accurately
determine the count of chain length "drops" and the rear chainman
uses the compass to determine the correct bearing. In rough or
sloping terrain, a chain has to be held high off the ground to
"level" position to increase accuracy.
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UNIT 111

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 (mpuo6perenue) 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 (ropmamueckue
nokymeHnThl). 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 sur-
vey equipment, such as global positioning systems and electronic
measurement devices, the tools available to the surveyor have
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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.

UNIT IV
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
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work, and angles between objects were measured repeatedly for
increased accuracy.

UNIT V
Instruments using radiowaves and microwaves

Since the 1930’s there has been more and more research in the
field of using radiowaves for positioning and navigation. Some of
the systems developed had an accuracy also sufficient for geodetic
purposes. That was true for the Shoran and Hiran systems. The
latter is an improvement of the first one with respect to accuracy.
To maintain a sufficiently high relative accuracy, the application
of these systems was limited to distances of 100 km or more.
In geodesy, they were mainly used for special purposes, such as
establishing geodetic connections between islands and between
islands and continents.

An instrument more appropriate for the general surveyor’s
need, the Tellurometer, became commercially available in 1957.
The Tellurometer, which uses microwaves and which is based on
the principle of phase comparison, was developed by Wadley,
Fejer and He w ittof South Africa. The working range of the
first Tellurometer had an upper limit of 80 km and rendered an
accuracy of 10 cm. Compared to the available geodimeters at that
time, the Tellurometer was of lighter weight, easier to handle,
simpler to operate, and it functioned independently of daytime
and weather conditions. Improved models of the Tellurometer with
some wider working ranges were produced the following years.
EDM supplemented and to a certain degree replaced angle
measurement which earlier was the main method for higher order
control nets. For shorter distances of up to about 10 km, electro-
optical distance meters are most commonly used. This is due to the
fact that for short and medium ranges they render a higher accuracy
than the microwave instruments and because they only need a
simple, passive signal reflector, a mirror or a reflecting prism. The
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microwave method, however, needs two active instruments, one at
either end of the line to be measured.

The developments of modern equipment for aircraft and ship
navigation were, during the 1970’s, leading to significant
improvement of survey technology. The new systems are mainly
based on the application o f satellite and inertial technology. The
surveyors have got new tools for point positioning and establishing
of control nets.

UNIT VI
How Does a Theodolite Work?

A theodolite works by combining optical plummets (or plumb
bobs), a spirit (bubble level), and graduated circles to find vertical
and horizontal angles in surveying. An optical plummet ensures
the theodolite is placed as close to exactly vertical above the sur-
vey point. The internal spirit level makes sure the device is level to
to the horizon. The graduated circles, one vertical and one horizon-
tal, allow the user to actually survey for angles.

How to Use a Theodolite

1. Mark the point at which the theodolite will be set up with a
surveyor’s nail or a stake. This point is the basis for measuring
angles and distances.

2. Set up the tripod. Make sure the height of the tripod allows
the instrument (the theodolite) to be eye-level. The centered hole
of the mounting plate should be over the nail or stake.

3. Drive the tripod legs into the ground using the brackets on
the sides of each leg.

4. Mount the theodolite by placing it atop the tripod, and screw
it in place with the mounting knob.

5. Measure the height between the ground and the instrument.
This will be used a reference to other stations.

6. Level the theodolite by adjusting the tripod legs and using the
bulls-eye level. You can make slight tunings with the leveling
knobs to get it just right.
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7. Adjust the small sight (the vertical plummet) found on the
bottom of the theodolite. The vertical plummet allows you to do
ensure the instrument remains over the nail or stake. Adjust the
plummet using the knobs on the bottom.

8. Aim the crosshairs in the main scope at the point to be
measured. Use the locking knobs on the side of the theodolite to
keep it aimed on the point. Record the horizontal and vertical
angles using the viewing scope found on the theodolite’s side.

UNIT VII
How do I get started with using drones for surveying?

The use of unmanned aerial systems (UAS) is rapidly expanding
as geospatial and construction companies learn how much easier
and more cost-effective completing surveying and mapping projects
can be with drones.

Unmanned aerial vehicles (UAVs), or drones, can vastly reduce
the time spent on projects by collecting accurate surveying data
in a much shorter timeframe. Because of this, their benefits are
considerable. Drones eliminate the need for humans to physically
access hard-to-reach and dangerous terrain. To put it simply, UAS
technology makes companies more efficient, profitable, and safe.

It’s becoming an accepted fact in the surveying and construction
industries that drones offer a better way to complete mapping
projects. But the technology is so new that most professionals are
unsure where to begin.

The first step is getting legal permission

Choose the system created for surveying

Choose the training program designed to help companies get
started easily

Deciding on which system to incorporate into your business can
be tricky. One of the best tips is this: choose a complete solution
made specifically for your intended application.
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