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ВВЕДЕНИЕ

Методические разработки предназначены для студентов второго курса землеустроительного факультета и рассматривают проблемы землепользования. Методические разработки состоят из десяти уроков. Каждый урок содержит предтекстовые упражнения, предназначенные для снятия трудностей, связанных с грамматическими явлениями английского языка, лексические упражнения; тексты и послетекстовые упражнения для работы над терминологической оставляющей текстового материала. Комплекс предлагаемых упражнений представляет собой единую структуру для всех уроков, что способствует более прочному усвоению студентами терминологической лексики по специальности.

Разработки можно использовать как для аудиторной, так и для самостоятельной работы.

Unit 1 

Cadastre

Exercise 1. Read and memorize the following words and word combinations.

register – реестр
metes-and-bounds – границы и пределы
tenure – землевладение

GPS (Global Positioning System) – глобальная система навигации и 
определения положения

parcel – участок земли

title register – регистрация правового титула 

lawsuit – судебное разбирательство

Bureau of Land Management – Бюро по управлению государственными землями

maintain records – вести учет

poll tax – подушный налог
riding – райдинг (административная единица графства Йоркшир) 2) административный или выборный округ в Канаде

hundred – "сотня", округ со своим судом (Англия)

lot – участок земли

block – многоквартирный дом

city block – квартал (города)

sketch – схематический чертёж

plat – топографическая схема 
identifying number – номенклатурный номер
Exercise 2. Read and translate the following text.

The word "cadastre" came into English by way of French, itself from Late Latin capitastrum, a register of the poll tax, and the Greek [katastikhon], a list or register, literally, "down the line", in the sense of "line by line" along the directions and distances between the corners mentioned and marked by monuments in the metes and bounds.

The word forms the adjective cadastral, used in public administration, primarily for ownership and taxation purposes. The terminology used for cadastral divisions may include counties, parishes, ridings, hundreds, lots, blocks and city blocks.

A cadastre (also spelt cadaster), using a cadastral survey or cadastral map, is a comprehensive register of the metes-and-bounds real property of a country. A cadastre commonly includes details of the ownership, the tenure, the precise location (some include GPS coordinates), the dimensions (and area), the cultivations if rural and the value of individual parcels of land. Cadastres are used by many nations around the world, some in conjunction with other records, such as a title register. 

In most countries, legal systems have developed around the original administrative systems and use the cadastre as a means of defining the dimensions and location of land parcels described in legal documentation. This leads to the use of the cadastre as a fundamental source of data in disputes and lawsuits between landowners.

In the United States, Cadastral Survey within the Bureau of Land Management is responsible for maintaining records of all public lands. Such surveys often required detailed investigation of the history of land use, legal accounts and other documents.

Cadastral surveys are used to document land ownership, by the production of documents, diagrams, sketches, plans (plats in USA) and maps. They were originally used to ensure reliable facts for land valuation and taxation. An example from early England is the Domesday Book. Napoleon established a comprehensive cadastral system for France which is regarded as the fore-runner of most modern versions. 
Cadastral survey information is often a base element in Geographic/Land Information systems used to assess and manage land and built infrastructure. 
Such systems are also employed on a variety of other tasks, for example, to track long-term changes over time for geological or ecological studies, where land tenure is a significant part of the scenario.

A cadastral map is a map showing the boundaries and ownership of land parcels. Some cadastral maps show additional details, such as survey district names, unique identifying numbers for parcels, certificate of title numbers, positions of existing structures, section and/or lot numbers and their respective areas, adjoining and adjacent street names, selected boundary dimensions and references to prior maps. 

Exercise 3. Answer the following questions.

1. What is the origin of the word "cadastre"?
2. What does a cadastre commonly include?

3. How is cadastre used in most countries’ administrative systems?

4. What is the purpose of cadastral surveys?
5. What do cadastral maps show? 

Exercise 4. Find the equivalents for the following words and word combinations in the text.
Подушный налог, направления и расстояния, государственное управление, полный реестр, во всем мире, правовые системы, основной источник, сохранение регистрационных данных, детальное исследование, современные версии.
Exercise 5. Match the following English phrases with their Russian equivalents. 

a) Along the directions, public administration, individual parcel, legal documentation, to maintain records, legal account, comprehensive system, identifying number 
b) Вести учет, юридическое разбирательство, по направлениям, юридическая документация, определительный номер, всесторонняя система, частный земельный участок, органы государственного управления.
Exercise 6. Translate the given words and state their parts of speech.
Identifying, additional, ownership, employed, respective, significant, comprehensive, established, variety, responsible, originally, register, documentation. 

Exercise 7. True or false. Correct the false statements.

1) The adjective cadastral was used in public administration for land auctions.
2) The cadastre is used as a means of drawing up legal documentation.

3) The Bureau of Land Management’s records never required detailed investigation of the history of land use.

4) Land Information systems are used to assess geological or ecological studies,
5) A cadastral map shows the boundaries of forests.
Exercise 8. Match the words given in the box with their definitions.
	distance, nation, map, record, survey, taxation, parcel, boundary.


1) a detailed map of (an area of land) made by measuring or calculating distances and height.
2) an intervening space between two points or things
3) a diagrammatic representation of the earth's surface or part of it, showing the geographical distributions, positions, etc..
4) an account preserving knowledge or information about facts or events.
5) an act or principle of levying taxes.
6) a distinct portion of land.
7) something that indicates the farthest limit, as of an area.

8) an aggregation of people or peoples of one or more cultures, races into a single state.
Exercise 9. Match the pairs of synonyms of the following words. 

1) dimension


a) trial 
2) comprehensive

b) dependable 
3) reliable


c) complete
4) legal


d) property
5) fundamental

e) measurement 
6) lawsuit


f) basic
7) ownership


g) lawful 
Exercise 10. Translate the following words and word combinations.

Primarily for ownership, marked by monuments, used for cadastre, using a survey, in conjunction with, a means of, as a source of, detailed investigation, fore-runner, variety of tasks, numbers for parcels, prior to.
Exercise 11. Make the questions beginning with the given words.

1.  Cadastres are used by many nations around the world (Where … ?).

2. The Bureau of Land Management is responsible for maintaining records of all public lands (What … for?).

3. They were originally used to ensure reliable facts for land valuation and taxation (Were … ?).
4. Surveys required detailed investigation of the history of land use (Did … ?) 

5) Boundary dimensions are shown on the maps (Are … ?).
Exercise 12. Read the following text and translate it with a dictionary.
OGC Standards

The Open Geospatial Consortium (OGC) is an international industry consortium of 334 companies, government agencies and universities participating in a consensus process to develop publicly available geoprocessing specifications. 
Open interfaces and protocols defined by OpenGIS Specifications support interoperable solutions through the Web, wireless and location-based services, and mainstream IT, and empower technology developers to make complex spatial information and services accessible and useful with all kinds of applications. Open Geospatial Consortium (OGC) protocols include Web Map Service (WMS) and Web Feature Service (WFS).

GIS products are broken down by the OGC into two categories, based on how completely and accurately the software follows the OGC specifications. 

Compliant Products are software products that comply to OGC's OpenGIS Specifications. When a product has been tested and certified as compliant through the OGC Testing Program, the product is automatically registered as "compliant" on this site.

Implementing Products are software products that implement OpenGIS Specifications but have not yet passed a compliance test. Compliance tests are not available for all specifications. Developers can register their products as implementing draft or approved specifications, though OGC reserves the right to review and verify each entry.

Grammar Exercises

Article
Exercise 13. Fill in the blanks with a or an.

1. That flower is ... rose. 2. This is ... English class. 3. I spent ... hour and ... half to fulfil my homework. 4. It takes me half ... hour to get to the station. 5. A football match is ... interesting thing. 6. That is ... hotel. 7. ... apple is ... fruit. 8. This is ... historical monument. 9. My mother has ... headache. 10. ... hotel room in New York is very expensive. 11. This is ... important document. 12. She is ... pretty woman. 13. This is ... unusual painting. 14. ... university is ... higher school. 15. ... tomato is ... vegetable.
Exercise 14. Insert the if necessary.

1. ... youngest boy has just started going to ... school, ... eldest boy is at ... college. 2. She lives on ... top floor of an old house. When ... wind blows, all ... windows rattle. 3. Do you know ... time? — Yes, ... clock in ... hall has just struck nine. 4. Peter's at ... office but you could get him on ... phone. There's a telephone box just round ... corner. 5. ... family hotels are ... hotels which welcome ... parents and ... children. 6. Did you come by ... air? — No, I came by ... sea. I had a lovely voyage on ... Queen Elisabeth II. 7. On ... Sundays my father stays in ... bed till eleven o'clock, reading ... Sunday papers. 8. Then he gets up, puts on ... old clothes, has ... breakfast and starts ... work in ... garden. 9. There'll always be a conflict between ... old and ... young. ... young people want... change but ... old people want ... things to stay ... same. 10. You can fool some of ... people all ... time, and all... people some of ... time; but you cannot fool all ... people all ... time. 11. ... most of ... stories that ... people tell about ... Irish aren't true. 12. ... married couples with ... children often rent ... cottages by ... seaside for ... summer holidays. 13. I went to ... school to talk to ... headmistress. I asked her to let Ann give up ... gymnastics and take ... ballet lessons instead.
Exercise 15. Supply the, a/an or no article.

1. Who opened ... windows? 2. She lives in ... centre of Glasgow. 3. I'd like ... glass of water. 4. ... man in ... next flat is French. 5. He's ... oldest child in ... school. 6. Who's ... girl by ... piano? 7. Today is ... only day that I'm free. 8. Which coat is yours? ... red one. 9. There's ... nice garden near my house. 10. This is ... room I work in. 11. My grandparents live in ... country. 12. ... windows give me ... view of ... garden. 13. My brother Bob lives in ... York. 14. There's ... carpet on ... floor. 15. My cousin works at ... school.
Exercise 16. Supply a/an, the or no article.

1. There was ... knock on ... door. I opened it and found ... small dark man in ... blue overcoat and ... woolen cap. 2. ... diplomat is ... person who can tell you to go to hell in such a way that you actually look forward to ... trip. 3. A banker is ... man who lends you ... umbrella when ... weather is fair, and takes it away when it rains. 4. Writing about ... art is like dancing about ... architecture. 5. California is ... great place – if you happen to be ... orange. 6. Are John and Mary ... cousins? – No, they aren't... cousins; they are ... brother and ... sister. 7. Peter thinks that this is quite ... cheap restaurant. 8. There's been ... murder here. – Where's ... body? – There isn't ... body. — Then how do you know there's been ... murder? 9. He got... job in ... south and spent ... next two years doing ... work he really liked. 10. I love acting. It's so much more real than ... life. 11. Would you like to hear ... story about ... Englishman, ... Irishman and ... Scotsman? – No, I've heard ... stories about ... Englishmen, ... Irishmen and ... Scotsmen before and they are all ... same. 12. But mine is not... typical story. In my story ... Scotsman is generous, ... Irishman is logical and ... Englishman is romantic. – Oh, it's ... fantastic story. I'll listen with ... pleasure. 
Unit 2

GIS Beginning

Exercise 1. Read and memorize the following words and word combinations.
GIS (Geographic Information System) – географическая информационная система (ГИС)
depict – изобразить
cluster – скопление, концентрация
lithography – литография
hardware – детали компьютера
waterfowl – водоплавающая дичь
overlay – наложение одного графического изображения на другое
digitize – преобразовывать в цифровую форму

span – охватывать
embedded topology – вложенная топология
attribute – свойственный, характерный
convergent – конвергентный
mainframe – универсальная ЭВМ
dataset – набор данных

handling – обработка
seminal – продуктивный 
resource planning – планирование ресурсов
literal – буквальный
inspirational – вдохновляющий, воодушевляющий

Exercise 2. Read and translate the following text.

About 15,500 years ago, on the walls of caves near Lascaux, France, hunters drew pictures of the animals they hunted. Associated with the animal drawings lines and tallies are thought to depict migration routes. Simple in comparison to modern technologies, these early records represent the two-element structure of modern GIS. 

In 1854, John Snow depicted a cholera outbreak in London using points to present the locations of some individual cases, possibly the earliest use of the geographic method. While the basic elements of topography and theme existed previously in cartography, the John Snow map was unique, using cartographic methods not only to depict but also to analyze clusters of geographically dependent phenomena for the first time.

The early 20th century saw the development of "photo lithography" where maps were separated into layers. Computer hardware development lead to computer "mapping" applications by the early 1960s. 

The year 1962 saw the development of the world's first true operational GIS in Ottawa, Ontario, Canada by the Federal Department of Forestry and Rural Development. Developed by Dr. Roger Tomlinson, it was called the "Canada Geographic Information System" (CGIS) and was used to store, analyze, and manipulate data collected for the Canada Land Inventory (CLI). Its purpose was to determine the land capability for rural Canada by mapping information about soils, agriculture, recreation, wildlife, waterfowl, forestry, and land use at a scale of 1:50,000. 

CGIS was the world's first "system" and was an improvement over "mapping" applications as it provided capabilities for overlay, measurement, and digitizing/scanning. It supported a national coordinate system that spanned the continent, coded lines as "arcs" having a true embedded topology, and it stored the attribute and locational information in separate files. 
As a result of this, Tomlinson has become known as the "father of GIS," particularly for his use of overlays in promoting the spatial analysis of convergent geographic data. CGIS lasted into the 1990s and built the largest digital land resource database in Canada. It was developed as a mainframe based system in support of federal and provincial resource planning and management. Its strength was continent-wide analysis of complex datasets. The CGIS was never available in a commercial form.

In 1964, Howard T Fisher formed the Laboratory for Computer Graphics and Spatial Analysis at the Harvard Graduate School of Design (LCGSA 1965-1991), where a number of important theoretical concepts in spatial data handling were developed, and which by the 1970s had distributed seminal software code and systems, such as 'SYMAP', 'GRID' and 'ODYSSEY' – which served as literal and inspirational sources for subsequent commercial development – to universities, research centers, and corporations worldwide.

Exercise 3. Answer the following questions.

1. What do the pictures of the animals in the caves near Lascaux, France represent?

2. Was the John Snow map unique? Why?

3. What was the "Canada Geographic Information System" used for?

4. Who has become known as the "father of GIS"?
5. When was the Computer Graphics and Spatial Analysis formed?

Exercise 4. Put the following words into the singular form and translate them.
Caves, pictures, hunters, animals, tallies, technologies, points, cases, methods, clusters, applications, soils, capabilities, files, data, concepts, systems, corporations.
Exercise 5. Translate the following words and word combinations.

Commercial development, software code, theoretical concepts, available, commercial form, federal and provincial resource, spatial analysis, geographic data, separate files, to analyze, to manipulate data, layers, two-element structure.
Exercise 6. Put the questions to the underlined words.
1. The hunters drew pictures of the animals.
2. John Snow depicted a cholera outbreak in London.

3. Tomlinson used the overlays to promote the spatial analysis.

4. Howard T Fisher developed concepts for spatial data handling.

Exercise 7. Make the following sentences negative and translate them.
1. The animal drawings depict migration routes.
2. John Snow used cartographic methods to analyze phenomena.

3. Computer hardware development will lead to computer "mapping".

4. CGIS has supported a national coordinate system.
5. The CGIS was bought by commercial firms.
Exercise 8. Translate the following word combinations paying attention to the prepositions.

On the walls of caves, pictures of the animals, simple in comparison, structure of modern GIS, locations of some cases, elements of topography, theme in cartography, separated into layers, by the early 1960s, land capability for rural Canada, information in separate files, analysis of data, lasted into the 1990s
Exercise 9. Match the pairs of antonyms of the following words. 

1) modern

a) practical 
2) theoretical

b) to destroy
3) complex

c) to combine
4) individual

d) last
5) first

e) common

6) to form

f) ancient

7) to separate

g) simple 

Exercise 10. Complete the following sentences using the active vocabulary and translate them.

1. Surveyors use cartographic methods … geographic phenomena.

2. The method of … suggests separating maps into layers.

3. Computer … facilitates computer "mapping" process.

4. Mapping information about lands … large territories.

5. Seminal software is applied to … large amount of information.

Exercise 11. Read the following text, translate it with a dictionary and retell.
Cartography

Cartography is the design and production of maps, or visual representations of spatial data. The vast majority of modern cartography is done with the help of computers, usually using a GIS but production quality cartography is also achieved by importing layers into a design program to refine it. Most GIS software gives the user substantial control over the appearance of the data.

Cartographic work serves two major functions:

First, it produces graphics on the screen or on paper that convey the results of analysis to the people who make decisions about resources. Wall maps and other graphics can be generated allowing the viewer to visualize and thereby understand the results of analyses or simulations of potential events. Web Map Servers facilitate distribution of generated maps through web browsers using various implementations of web-based application programming interfaces (AJAX, Java, Flash, etc).

Second, other database information can be generated for further analysis or use. An example would be a list of all addresses within one mile (1.6 km) of a toxic spill.

Grammar Exercises

Noun

Exercise 12. Group these nouns into countable and uncountable.
Piano, computer, cheese, car, music, love, information, lady, idea, education, progress, doctor, milk, fact, butter, tomato, table, airport, money, bread, cat, camel, instrument, gold, spaghetti, coffee, bank, student, petrol.
Exercise 13. Make up pairs of uncountable and countable nouns expressing similar ideas.
MODEL: furniture – table
Food, money, flat, lamp, information, goalkeeper, telescope, traffic, baggage, furniture, guitar, work, loaf, accommodation, football, electricity, job, fruit, banknote, fact, car, music, suitcase, trip, potato, banana, equipment, travel.

Exercise 14. Give the plurals of the following nouns.
1) Hat, box, day, desk, clock, bus, list, toy, address, brush, face, family, puppy, book, wife, scarf, knife, video, tomato, tree, zoo, shop, man, woman, child, tooth, foot, goose, ox, sheep, deer, means, volcano, church.
2) Schoolboy, postman, hotel-keeper, mother-in-law, passerby, man-servant, woman-doctor, businessman, step-daughter, fingertip, customs-house, housewife, forget-me-not, Englishman.
Exercise 15. Make these sentences plural.
1. She's a pretty girl. 2. A hen is a bird. 3. Where's the key of the door? 4. He's a pilot. 5. There's a car behind you. 6. The tooth is broken. 7. There's a bird on the tree. 8. A woman is busier than a man. 9. Here's a pen and a pencil. 10. A lazy boy isn't a good pupil. 11. There's an apple in the basket. 12. The child is ill. 13. The photo is excellent. 14. It's a picture of a flower. 
Exercise 16. Make these sentences singular.

1. The cats caught the mice. 2. Open the windows and shut the doors, please. 3. We saw geese and foxes. 4. The teachers gave some lessons in grammar. 5. The birds were singing in the bushes. 6. The oxen ate the grass. 7. The leaves fell from the trees. 8. The boys had watches. 9. His feet were large. 10. There were pictures on the walls of the rooms. 11. The policemen found the thieves. 12. The women told the children stories. 13. We saw dictionaries on the shelves. 14. These families needed new flats.

Unit 3

GIS Software

Exercise 1. Read and memorize the following words and word combinations.
custom software – заказные программные средства 
online – онлайновый
records – регистрационные данные
аstand-alone – автономный, самостоятельный
computer-aided design – автоматизированное проектирование
interoperable – взаимодействующий
ortho-rectified – орторектифицированный
imagery – изображение
heads-up digitizing – управляемая оцифровка
avenue – средство
extract – получать
tracing – калькирование, вычерчивание
tablet – планшет
variable – переменная
annotate – аннотировать, обозначить
geocode – географический код 
ZIP code – почтовый индекс
remote sensing – дистанционный сбор данных
Exercise 2. Read and translate the following text.

Geographic information can be accessed, transferred, transformed, overlaid, processed and displayed using numerous software applications. Within industry such companies as Autodesk, Bentley Systems, ESRI, Intergraph, Manifold System, Mapinfo and Smallworld dominate offering an entire suite of tools. 
Government and military departments often use custom software, open source products such as GRASS or uDig, or more specialized products that meet a well defined need. Although free tools exist to view GIS datasets, public access to geographic information is dominated by online resources such as Google Earth and interactive web mapping.

Originally up to the late 1990s, when GIS data was mostly based on large computers and used to maintain internal records, software was a stand-alone product. However with increased access to the internet and networks and demand for distributed geographic data grew. GIS software gradually changed its entire outlook to the delivery of data over a network. GIS software is now usually marketed as combination of various interoperable applications and APIs.

Modern GIS technologies use digital information, for which various digitized data creation methods are used. The most common method of data creation is digitization, where a hard copy map or survey plan is transferred into a digital medium through the use of a computer-aided design (CAD) program. 
With the wide availability of ortho-rectified imagery (both from satellite and aerial sources), heads-up digitizing is becoming the main avenue through which geographic data is extracted. Heads-up digitizing involves the tracing of geographic data directly on top of the aerial imagery instead of by the traditional method of tracing the geographic form on a separate digitizing tablet (heads-down digitizing).

You might be able to tell which wetlands dry up at certain times of the year. Using information from many different sources in many different forms, GIS can help with such analysis. The primary requirement for the source data consists of knowing the locations for the variables. Location may be annotated by x, y, and z coordinates of longitude, latitude, and elevation, or by other geocode systems like ZIP Codes or by highway mile markers. 
Any variable that can be located spatially can be fed into a GIS. Several computer databases that can be directly entered into a GIS are being produced by government agencies and non-government organizations. Different kinds of data in map form can be entered into a GIS.

A GIS can also convert existing digital information, which may not yet be in map form, into forms it can recognize and use. For example, digital satellite images generated through remote sensing can be analyzed to produce a map-like layer of digital information about vegetative covers. Another fairly recently developed resource for naming GIS objects is the Getty Thesaurus of Geographic Names (GTGN), which is a structured vocabulary containing around 1,000,000 names and other information about places. 

Exercise 3. Answer the following questions.

1. Geographic information can only be displayed using numerous software applications, can’t it?
2. Did GIS software change the outlook of geographic data?
3. What does the digitization consist in?
4. Who produces the databases that can be directly entered into a GIS?
5. How can a map-like layer of digital information be produced?
Exercise 4. Find the equivalents for the following words and word combinations in the text.

Применение программного обеспечения, цифровая информация, отрасль, доминировать, набор, автоматизированное проектирование, интерактивный ресурс, изначально, спрос на, доступ к, координаты широты и долготы, ведомство, пространственно, трансформировать, довольно.
Exercise 5. Translate the following word combinations paying attention to the prepositions.

Resource for naming objects, layer of information, to enter into a GIS,  location for variables, sources in many forms, geographic form on a tablet, data on top of the imagery, produced by agencies, information about places, transferred into a digital medium, outlook to the delivery.
Exercise 6. Make the following sentences negative and translate them into Russian.

1. Wetlands dry up at certain times of the year. 2. Military departments used custom software to meet their need. 3. Large computers are being used to maintain internal records. 4. Google Earth dominates public access to geographic information. 5. Every survey plan is transferred into a digital medium. 6. Several computer databases have been produced by government agencies. 7. Any variable can be located spatially. 8. The digital satellite images can be generated through remote sensing.
Exercise 7. Translate the following sentences into English in written form.

1. Географическая информация может быть обработана многочисленными современными методами. 2. Программное обеспечение географической информационной системы применяется в различных областях землепользования. 3. Современные технологии  позволяют оцифровывать полученные данные. 4. Местоположение может быть обозначено посредством координат долготы и широты x, y, и z. 5. Дистанционный сбор данных является очень важным методом.
Exercise 8. Translate the following words and word combinations.

Open source products, public access, delivery of data, digitized data, wide availability, satellite and aerial sources, aerial imagery, dry up, highway mile markers, non-government organizations, map form, vegetative covers.
Exercise 9. Translate the given words and find the verbs.

1) Information, informative, informant, inform, informatics.
2) Specialized, specialize, specialization, speciality, specialist.

3) Dominated, domination, dominator, dominatrix. dominate.
4) Distributary, distributivity, distribution, distributor, distribute.

5) Analysis analyte, analyze, analyzer, analyst, analytic.

6) Govern, governorship, government, governor, governments, 
Exercise 10. Put the following words into the plural form and translate them.

A resource, a use, a map, a computer, a vocabulary, a satellite, a requirement, an analysis, a survey, a copy, a web, a suite, a medium, a top.
Exercise 11. Read the following text and translate it with a dictionary.
Geocoding
Geocoding is interpolating spatial locations (X, Y coordinates) from street addresses or any other spatially referenced data such as ZIP Codes, parcel lots and address locations. A reference theme is required to geocode individual addresses, such as a road centerline file with address ranges. The individual address locations are interpolated, or estimated, by examining address ranges along a road segment. These are usually provided in the form of a table or database. 
The GIS will then place a dot approximately where that address belongs along the segment of centerline. For example, an address point of 500 will be at the midpoint of a line segment that starts with address 1 and ends with address 1000. Geocoding can also be applied against actual parcel data, typically from municipal tax maps. In this case, the result of the geocoding will be an actually positioned space as opposed to an interpolated point.

Various algorithms are used to help with address matching when the spellings of addresses differ. Address information that a particular entity or organization has data on, such as the post office, may not entirely match the reference theme. 

Grammar Exercises

Adjective

Exercise 12. Give the comparative and the superlative forms of the following adjectives.

Cheap, fine, late, full, funny, good, boring, hard, handsome, honest, interesting, lazy, light, old, nervous, sad, soft, far, violent, wet, silly, stupid, uncomfortable, useful, little, young, had, fresh, important, many/much, pretty, clever, simple.

Exercise 13. Supply as... as: not as/so... as.

1. My friend is ... clever ... his brother. 2. He's ... brave ... a lion. 3. She isn't ... beautiful ... her mother. 4. He isn't ... young ... his wife. 5. The film isn't ... interesting ... the book. 6. The sea is ... blue ... the sky. 7. December is ... cold ... January. 8. The boys are ... strong ... their father. 9. The clouds are ... white ... snow. 10. My old flat isn't ... comfortable ... the new one. 11. My sister isn't ... young ... yours. 12. Their mistakes aren't ... bad ... ours. 13. He's ... busy .... a bee. 14. Your voice is ... sweet... music. 15. The temperature today is ... high ... it was. 16. This street is ... wide ... the next one. 17. My library isn't ... large ... yours. 18. She isn't ... tall ... her sister. 19. He isn't ... old ... he looks. 20. His radio isn't ... powerful ... mine
Exercise 14. Complete the sentences with a comparative and than.

1. She's much ... her husband, (young). 2. It's a ... day ... yesterday, (warm). 3. The vegetables in this shop are ... the ones in the supermarket, (fresh). 4. The train is ... the bus. (expensive). 5. This new TV programme is much ... the old one. (funny). 6. Mrs. Davies is a ... teacher ... Mr. Andrews, (good). 7. My office is ... Helen's, (near). 8. The traffic is ... it was last year, (noisy). 9. You have a ... life ... I have, (busy). 10. Drivers in this country are ... drivers in my country, (careless).

Exercise 15. Complete the sentences with a superlative
1. This is the ... case in the shop, (strong). 2. You are the ... person here, (friendly). 3. She's the ... student in the group, (intelligent). 4. This is the ... day of my life, (happy). 5. This is the ... hotel in town, (cheap). 6. It's the ... place in the world, (wonderful). 7. It's the ... film I've ever seen, (sad). 8. It's the ... capital city in the world, (dirty). 9. The people in this area are the ... in the country, (poor). 10. She was the ... speaker of the evening, (amusing).
Exercise 16. Choose the right forms to complete these sentences.

1. Is your house much (farther, further)? 2. Who's the (oldest, eldest) in this class? 3. Your driving is (worse, worst) than mine. 4. Have you heard the (last, latest) news? 5. His (last, latest) words were: "The end". 6. My flat is (smaller, less) than yours. 7. Jane is (older, elder) than I am. 8. His English is (better, best) than mine. 9. It's the (better, best) costume in the shop. 10. It's the (oldest, eldest) tree in the country. 11. She's my (older, elder) sister.

Exercise 17. Open the brackets and give the right forms of the adjectives.

1. The 22 of December is the (short) day in the year. 2. Elbrus is the (high) peak in the Caucasian mountains. 3. His plan is (practical) than yours. 4. His plan is the (practical) one of all our plans. 5. This room is (small) than all the rooms in the house. 6. London is the (large) city in England. 7. Silver is (heavy) than copper. 8. This wall is (low) than that one. 9. The Volga is the (long) river in Europe. 10. This exercise is (good) than the last one. 11. My cigarettes are (bad) than yours. 12. I've got (far) information on this matter. 13. The Thames is (wide) and (deep) than the Avon. 14. I bought the (late) edition of today's paper. 15. The two men are sitting at the bar. The one (near) to me is the (big) and (strong) man I've ever seen. 16. The one (far) from me is the (small) and (weak) one. 17. This is her (good) answer. 18. Iron is (useful) than any other metal. 19. It's (late) than I thought. 20. The car seems (bad) than yesterday.
Unit 4

Data Representation

Exercise 1. Read and memorize the following words and word combinations.
discrete – отдельный 
continuous – непрерывный, сплошной
raster – растр
grid – координатная сетка
scalable – размерно варьируемый
graphics – графика
row – ряд
column – столбец
cell – ячейка
raster band – растровая группа 
value – величина, значение
relational database – реляционная база данных
zero-dimensional – нульмерный
one-dimensional – одномерны
two dimensional – плоский, двухмерный
polyline – полилиния, ломаная линия
polygons – многоугольник
attribute – свойство
Exercise 2. Read and translate the following text.

GIS data represent real world objects (roads, land use, elevation) with digital data. Real world objects can be divided into two abstractions: discrete objects (a house) and continuous fields (rain fall amount or elevation). There are two broad methods used to store data in a GIS for both abstractions: raster and vector.

A raster data type is any type of digital image represented in grids. Anyone who is familiar with digital photography will recognize the pixel as the smallest individual unit of an image. A combination of these pixels will create an image, distinct from the commonly used scalable vector graphics which are the basis of the vector model. Aerial photos are a commonly used form of raster data, with only one purpose, to display a detailed image on a map or for the purposes of digitization. 

Raster data type consists of rows and columns of cells, with each cell storing a single value. Raster data can be images with each pixel containing a color value. Additional values recorded for each cell may be a discrete value, such as land use, a continuous value, such as temperature, or a null value if no data is available. While a raster cell stores a single value, it can be extended by using raster bands to represent RGB (red, green, blue) colors or an extended attribute table with one row for each unique cell value.

Raster data is stored in various formats; from a standard file-based structure of TIF, JPEG, etc. to binary large object (BLOB) where the data are stored in a relational database management system (RDBMS). 

In a GIS, geographical features are often expressed as vectors, by considering those features as geometrical shapes. Different geographical features are expressed by different types of geometry: points, lines or polylines, polygons. 

Zero-dimensional points are used for geographical features that can best be expressed by simple location: for example, the locations of wells, peak elevations. Points convey the least amount of information of these file types. Points can also be used to represent areas when displayed at a small scale. For example, cities on a map of the world would be represented by points rather than polygons. 

One-dimensional lines or polylines are used for linear features such as rivers, roads, railroads, trails, and topographic lines. 
Two-dimensional polygons are used for geographical features that cover a particular area of the earth's surface. Such features may include lakes, park boundaries, buildings, city boundaries, or land uses. Polygon features can measure perimeter and area. 

Exercise 3. Answer the following questions.

1. Real world objects can be divided into two abstractions, can’t they?
2. What are aerial photos used for?

3. What can a raster cell be extended for?

4. What geographical features are expressed by zero-dimensional points, one-dimensional lines, two-dimensional polygons?
Exercise 4. Translate the following words and word combinations.
Perimeter and area, trail, rather than, types of geometry, geometrical shape, various formats, stored datum, pixel, detailed image, digital image, single value, attribute table, the least amount, linear features, rows and columns.
Exercise 5. Translate the following word chains.
Earth’s surface, park boundaries, world objects, rainfall amount, raster abstractions, raster data type, vector graphics, relational database, management system, vector model, file types, color value, null value, raster cell, perimeter measure.
Exercise 6. Choose the best variant.

1. Geographical features cover a (detailed, particular, public) area of the earth's surface. 2. Points convey the (largest, best, least) amount of information of this database. 3. Aerial photos are a (singularly, commonly, variously) used form of raster data. 4. There are two (easy, broad, full) methods used to store data.

Exercise 7. Form alternative questions of the following sentences on the model given and translate them into Russian.

Model: GIS data represent real (imaginary) world objects. – Do GIS data represent real or imaginary world objects?
1. Real world objects can be divided into two (three) abstractions. 2. A combination of these pixels will create (destroy) an image. 3. Raster data was stored in various (single) formats. 4. The raster cell has been extended (contracted) to represent RGB. 5. The data (names) are being stored in a relational database. 6. Geographical features may be expressed by different types (colours).
Exercise 7. Fill in the gaps with the words given in the box.
	database, compared, pollution, attribute, geometries, identify, information, describes, level.


Each of these … is linked to a row in a … that describes their attributes. For example, a database that … lakes may contain a lake's depth, water quality, … level. This … can be used to make a map to describe a particular … of the dataset. Different geometries can also be … . For example, the GIS could be used to … all wells that are within 1-mile (1.6 km) of a lake that has a high … of pollution.
Exercise 8. Use the right preposition.
1) a particular area … the earth's surface. 
2) displayed … a scale. 
3) a map … the world. 
4) points are used … geographical features. 
5) features are expressed … geometry
6) values recorded … cell.
7) a combination … pixels
8) familiar … digital photography

Exercise 9. Match the pairs of synonyms of the following words.
1) data 

a) single
2) amount

b) different
3) individual

c) information 
4) value

d) comprise
5) various

e) quantity
6) feature

f) territory 
7) area

g) characteristic
8) include

h) figure
Exercise 10. Derive the verbs from the following nouns and translate them.
Building, information, location, management, relation, digitization, combination, abstraction, addition, elevation, continuation, consideration, expression, extension.
Exercise 11. Read the following text and translate it with a dictionary.

Geostatistics
Geostatistics is a point-pattern analysis that produces field predictions from data points. It is a way of looking at the statistical properties of those special data. It is different from general applications of statistics because it employs the use of graph theory and matrix algebra to reduce the number of parameters in the data. Only the second-order properties of the GIS data are analyzed.

When phenomena are measured, the observation methods dictate the accuracy of any subsequent analysis. Due to the nature of the data (e.g. traffic patterns in an urban environment; weather patterns over the Pacific Ocean), a constant or dynamic degree of precision is always lost in the measurement. This loss of precision is determined from the scale and distribution of the data collection.

To determine the statistical relevance of the analysis, an average is determined so that points (gradients) outside of any immediate measurement can be included to determine their predicted behavior. This is due to the limitations of the applied statistic and data collection methods, and interpolation is required in order to predict the behavior of particles, points, and locations that are not directly measurable.

Grammar Exercises

Adverb
Exercise 12. Read the following adverbs, give their Russian equivalents. Try to memorize them.
When, where, why; always, never, sometimes, occasionally, often, seldom, twice; now, then, soon, still, today, yet, lately, early, by, down, here, there, downstairs, near, up, nowhere; coldly, fast, deep, hard, quickly, badly, well, happily; certainly, surely, perhaps, definitely; naturally, rather, quite, enough, too, very, hardly, nearly, so, really, almost.

Exercise 13. Form the adverbs from the following adjectives by the suffix -ly. Give their Russian equivalents.
Polite, happy, complete, just, real, nice, gay, recent, right, bad, quick, wide, deep, attentive, extreme, high, gentle, careful, close, sharp, loud, simple, hot, strict, unfortunate, serious, snow, wonderful, warm, exact.
Exercise 14. State whether the words in italics are adjectives or adverbs.
1. It's getting late. 2. The Times is a daily paper. 3. She is a lovely, friendly, lively person. But she seems lonely. 4. It does not seem lovely that your children will be ugly. 5. Look straight ahead. 6. The postman is early. 7. She speaks English very well. 8. We have monthly meetings. 9. Don't talk so loud. 10. If you've got a fast car, why don't you drive fast. 11. If you want me to work hard, you'll have to pay me more. 12. This is the wrong way. 13. The train arrived late. 14. I can't stand loud noises. 15. Don't be so silly. 16. I am very well, thanks. 17. I get paid monthly. 18. Try to come home early. 19. He led us wrong. 20. Turn right here.
Exercise 15. Open the brackets and choose the right word.
1. It's not (good, well) for you to smoke. 2. He often speaks (angry, angrily). 3. It isn't (bad, badly). 4. My opinion of this book is (different, differently) from yours. 5. This is quite (clear, clearly). 6. The weather is (cold, coldly) today. 7. This is a (comfortable, comfortably) chair. 8. The ice is (dangerous, dangerously). 9. The children seem to be very (happy, happily). 10. He wrote his dictation (bad, badly). 11. The box is too (heavy, heavily). 12. She looked round (helpless, helplessly). 13. He came into the room very (quiet, quietly). 14. The work is done (perfect, perfectly). 15. Do you (serious, seriously) want to go there? 16. It's a very (serious, seriously) thing. 18. Your answer isn't quite (exact, exactly). 19. I don't know (exact, exactly) when he will come. 20. The weather during the last few days has been (perfect, perfectly). 21. His voice is always very (quiet, quietly).
Exercise 16. Give the comparatives of the following adverbs.
Clearly, cheerfully, fairly, far, hard, early, well, quickly, seriously, late, soon, happily, often, slowly, badly, high, softly, politely, little, correctly, much, bravely, attentively, fortunately, carefully.
Exercise 17. Choose a proper adverb to complete the sentences.

Quietly, calmly, easily, perfectly, politely, beautifully, hard, carefully, fast, clearly.
1. I think you're working too .... You need a holiday. 2. You speak German ... – just like a German. 3. She sang ... . 4. Please talk .... I don't want the baby to wake up. 5. She had no problems at all with the exam. She passed it ... . 6. Don't drive so ... . It's dangerous. 7. I understood what to do because she explained everything very... . 8. Please carry the glasses .... They were very expensive. 9. She didn't cry or scream. She just listened very ... when I told her the terrible news. 10. I asked him very ... but he refused.
Exercise 18. Put the adverbs in the right place.
1. You are right, (probably). 2. I get headaches, (often). 3. It's very difficult, (sometimes). 4. I buy them in boxes, (always). 5. February is the worst month, (usually). 6. She has done that before, (never). 7. She's going to stay overnight, (probably). 8. They are against me, (always). 9. I've tried to find it out, (often). 10. They are fighting, (seldom). 11. It's cold, (certainly). 12. I meet him at the library, (often). 13. He forgets my birthday, (always). 14. I don't go to the doctor, (often). 15. I will be able to get it cheaper, (probably). 16. I stay in bed late, (sometimes). 16. I feel cold in your home, (never). 17. It's not raining, (definitely). 18. Chocolate cakes are the best, (certainly).

Unit 5

Data Capture

Exercise 1. Read and memorize the following words and word combinations.
capture – сбор 
digitizer – цифровой преобразователь 
sense – зондировать, измерять
attach – прикреплять
soft copy – недокументальная копия, "мягкая копия"
workstation – рабочая станция, сетевой компьютер, использующий ресурсы сервера
photogrammetry – фотограмметрия
analog [ 'ænəlog] – аналоговый
skip – пропускать
package – комплект
reflectance – коэффициент отражения, отражательная способность
band – диапазон
node – узел
intersection – пересечение
blemish – дефект, недостаток
undershoot – отклонение 
overshoot – проскакивание
fleck – пятно, пятнышко, крапинка
Exercise 2. Read and translate the following text.

Data capture means entering information into the system that consumes much of the time of GIS practitioners. There is a variety of methods used to enter data into a GIS where it is stored in a digital format.

Existing data printed on paper or PET film maps can be digitized or scanned to produce digital data. A digitizer produces vector data as an operator traces points, lines, and polygon boundaries from a map. Scanning a map results in raster data that could be further processed to produce vector data.

Survey data can be directly entered into a GIS from digital data collection systems on survey instruments using a technique called Coordinate Geometry (COGO). Positions from a Global Navigation Satellite System (GNSS) like Global Positioning System (GPS), another survey tool, can also be directly entered into a GIS.

Remotely sensed data also plays an important role in data collection and consist of sensors attached to a platform. Sensors include cameras, digital scanners and LIDAR, while platforms usually consist of aircraft and satellites.

The majority of digital data currently comes from photo interpretation of aerial photographs. Soft copy workstations are used to digitize features directly from stereo pairs of digital photographs. These systems allow data to be captured in two and three dimensions, with elevations measured directly from a stereo pair using principles of photogrammetry. Currently, analog aerial photos are scanned before being entered into a soft copy system, but as high quality digital cameras become cheaper this step will be skipped.

Satellite remote sensing provides another important source of spatial data. Here satellites use different sensor packages to passively measure the reflectance from parts of the electromagnetic spectrum or radio waves that were sent out from an active sensor such as radar. Remote sensing collects raster data that can be further processed using different bands to identify objects and classes of interest such as land cover.

When data is captured, the user should consider if the data should be captured with either a relative accuracy or absolute accuracy, since this could not only influence how information will be interpreted but also the cost of data capture.

In addition to collecting and entering spatial data, attribute data is also entered into a GIS. For vector data, this includes additional information about the objects represented in the system.

After entering data into a GIS, the data usually requires editing, to remove errors, or further processing. For vector data it must be made "topologically correct" before it can be used for some advanced analysis. For example, in a road network, lines must connect with nodes at an intersection. Errors such as undershoots and overshoots must also be removed. For scanned maps, blemishes on the source map may need to be removed from the resulting raster. For example, a fleck of dirt might connect two lines that should not be connected.

Exercise 3. Answer the following questions.
1. What does data capture mean?
2. A digitizer produces raster data, does it?
3. How can survey data be entered into a GIS?
4. What do sensors attached to aircraft and satellites include?
5. What systems do allow the data to be captured in two and three dimensions?
6) For what do satellites use different sensor packages?
7) Do the data require editing after entering into a GIS? 
Exercise 4. Translate the following word combinations.
Variety of methods used, used survey instruments, data printed on paper, applied survey instruments, remotely sensed data, sensors attached to a platform, elevations measured from a stereo pair, interpreted photos, objects represented in the system, traced points and lines, advanced analysis, edited data, collected spatial data, sent radio waves.
Exercise 5. Translate the following sentences paying attention to the tense forms.

1) Data is stored in a digital format. 2) Raster data have to be processed to produce vector data. 3) Positions could be entered into a GIS. 4) The platforms usually consist of aircraft and satellites. 5) Soft copy workstations will be used to digitize features from photographs. 6) The analog aerial photos are scanned to make soft copy. 7. Remote sensing collected raster data. 8. The attribute data has also been entered into a GIS. 9. These lines should not be connected.
Exercise 6. Translate the following sentences paying attention to the either… or construction.

1. Either he or I must go there. 2. Either this or that method should be used to enter data into a GIS. 3. The information from either an aircraft or satellites may be used. 4. The data can be captured with either relative or absolute accuracy. 5. Sensor packages measure the reflectance from either the electromagnetic spectrum or radio waves. 6. The data must be captured either in two or three dimensions. 7. PET film maps can be either digitized or scanned to produce digital data.
Exercise 7. Find the equivalents for the following words and word combinations in the text.
Ввод информации, цифровой формат, цифровые данные, наносить точки, границы многоугольника, система сбора данных, обрабатывать, глобальная навигационная спутниковая система, данные съемки, самолет и спутник, аэрофотоснимок, стереопары, три измерения, цифровая камера, покрытие земли, абсолютная точность.
Exercise 8. Translate the following word combinations paying attention to the prepositions.
Much of the time, to remove from the raster, a blemish on the map, to connect with nodes, to result in raster data, to enter into a GIS, to use for analysis, cost of data, to come from photo interpretation, information about the objects, to send out from an active sensor, classes of interest, source of spatial data.
Exercise 9. Put the questions to the underlined words.
1. The raster data will be further processed tomorrow.
2. Survey data has been entered into a GIS today.
3. The analog aerial photos were entered into a soft copy system two days ago.
4. The satellites are using different sensor packages at present.
5) Errors must be removed at once.
Exercise 10. Translate the following sentences into English in written form.
1. Собранная информация, которая вводится в ГИС, хранится в цифровом формате. 2. Технология называемая координатная геометрия позволяет ввести данные непосредственно с устройств по сбору информации. 3. Географические данные о земной поверхности собираются в двухмерном или трехмерном виде. 4. Датчики, установленные на самолете и на спутниках собирают информацию на удалении. 5. Любая информация, введенная в ГИС, требует редактирования во избежание дефектов.
Exercise 11. Read the following text and translate it with a dictionary.

Automated Cartography

Digital cartography and GIS both encode spatial relationships in structured formal representations. GIS is used in digital cartography modeling as a semi-automated process of making maps, so called Automated Cartography. In practice, it can be a subset of a GIS, within which it is equivalent to the stage of visualization, since in most cases not all of the GIS functionality is used. 
Cartographic products can be either in a digital or in a hardcopy format. Powerful analysis techniques with different data representation can produce high-quality maps within a short time period. The main problem in Automated Cartography is to use a single set of data to produce multiple products at a variety of scales, a technique known as Generalization.

Grammar Exercises

Pronoun
Exercise 12. Read the sentences with the correct pronoun.
1. Can you help I/me with this text? 2. We usually meet they/them at the sports-ground. 3 Who told he/him this news? 4. They didn't ask we/us to come at 6. 5. We are going to the cinema. Would you like to go with we/us? 7. I asked she/her to help me but she/her didn't agree. 8. Ann is leaving tonight. Would you go to see she/her off? 9. Those shoes are really nice. I'd like to buy they/them. 10. What is he talking about? We can't understand he/him. 11. Please, wait for I/me. I'll be ready in a moment. 12. I'm sorry for she/her. She looks so tired. 13. I haven't met they/them for ages. Where are they/them? 14. They are very nice people. Do you know they/them? 15. What's wrong with you? Please tell we/us about your problem. 16. They are not ready. We won't wait for they/them.

Exercise 13. Complete the sentences with the correct pronouns or adjectives.
1. I like ... flat but ... is nicer, (we/you). 2. ... friends came to the party and ... two sisters were there too. (they/she). 3. I enjoy ... job but he doesn't. He wants to change .... (I/he). 4. These books are ... , but this dictionary is ... . (she/we). 5. ... parents live in Brighton but ... live in London, (he/she). 6. I want to change ... computer. I'd like to buy one like ... . (I/you). 7. Is it ... book? – No, it's .... (he/I). 8. It's ... problem, not ... . (they/we). 9. ... flat is larger than .... (we/they). 10. It's ... dictionary, but not ... . (I/he). 11. ... test is much more difficult than ... . (we/they). 12. ... new TV-set is better than ... . (you/I).13. They know ... address, but I don't know .... (I/they).
Exercise 14. Put in a suitable pronoun.
1. She told me of a friend of (she/her/hers) who was not reliable. 2. It seems to (me/my/mine) he is right. 3. They are highly qualified. It is difficult to choose between (they/them/theirs). 4. We were rather disappointed in (him/he/his). 5. Speak for yourself! It's not business of (you/your/yours). 6. The final decision is (me/my/mine). 7. I don't know about you, but (my/mine) opinion is that he is a reliable man. 8. I'm sure if I asked (he/him/his), he wouldn't object to help. 9. We went on holiday with some friends of (our/ours). 10. That's a good idea, but ... is better, (he/his/him). 11. Do you think that most people are happy in .... jobs? (they/ their/theirs). 12. ... favourite sport is tennis. I play a lot in summer, (mine/my). 
Exercise 15. Fill in the spaces with the correct pronoun.
1. Tell him not to forget ... tickets as it was last time. 2. What do ... think of the idea to go to the disco? 3. Where did you spend ... holiday? 4. ... brother and ... work together. 5. He gave ... his book and asked to return ... back on Friday. 6. Send me ... dictionary, I left ... at home. 7. I lost ... pen. Can I take ...? 8. We haven't seen ... for ages. What's wrong with ...? 9. ... sister is a student and ... husband is a doctor. 10. Thank you for ... letter. I was glad to hear from ... . 11. My father likes his job. ... is very interesting. 12. Where is ... mother? – ... is cooking the supper. 

Exercise 16. Put in a suitable reflexive pronoun.
1. She cut ... badly and had to go to hospital. 2. Tom, I think you'll enjoy ... at the party. 3. I think they are making fools of ... . 4. We made him tell about ... , but it was difficult. 5. He introduced ... to me. 6. The chairman announced the news ... . 7. Here's the money, go and buy ... anything you like. 8. She is quite capable, she can do it ... . 9. When we are alone we talk to ... . 10. I'm not angry with you. I'm angry with ... . 11. I don't like people who think only about ... . 12. Did you make it ...? 13. She will be very upset but I have to tell her the news .... 14. We ... did most of the work. Nobody helped us. 15. Nobody is going to help us, so we'll have to do it ... .
Exercise 17. Complete the following sentences with selves/self or each other.
1. How long have you and Nick known ... ? 2. I can't understand why they don't like ... . 3. He is very selfish. He thinks only of  ... . 4. They are in love and often look at ... . 5. You will need photos of ... for your membership cards. 6. We haven't seen ... for at least two years. 7. Take some money with ... if you need it. 8. It's not your fault. You shouldn't blame ... . 9. Put ... in my position and you'll understand me. 10. We haven't seen ... for ages. 11. It's my problem, I have made a decision ... . 12. Be careful, you must be able to defend ... . 13. On Valentine's Day young people give presents to ... . 14. I don't know that you live near ... . 15. We write ... every week.
Exercise 18. Put in this/that/these/those.
1. Pass me ... box from the table. 2. Who said ... ? 3. Do it ... way, not like ... . 4. Do you like ... music? – I don't. 5. I didn't like ... stories he told us. 6. He is ill, ... is why he's away. 7. Do you remember ... people we met at the party? 8. What's ... on the shelf? 9. ... hotel is expensive but it's very nice. 10. Listen  ... will make you laugh. 11. Did you hear ... noise at night? 12. Which shoes do you like? – ... or  ... ?

Unit 6

Projections, Coordinate Systems and Registration

Exercise 1. Read and memorize the following words and word combinations.
manipulate – манипулировать, управлять
fit – дополнять
projection – проекция, отображение
sophisticated – передовой
transferring – передача
curved – изогнутый, кривой
medium – носитель
distort – искажать, искривлять
rectification – коррекция
laypeople – дилетанты
Exercise 2. Read and translate the following text.

A property map and a soils map might show data at different scales. Map information in a GIS must be manipulated so that it registers and fits the information gathered from other maps. Before the digital data can be analyzed, they may have to undergo other manipulations – projection and coordinate conversions – that integrate them into a GIS.

The earth can be represented by various models, each of which may provide a different set of coordinates (e.g., latitude, longitude, elevation) for any given point on the Earth's surface. The simplest model is to assume the earth is a perfect sphere. As more measurements of the earth have been accumulated, the models of the earth have become more sophisticated and more accurate. In fact, there are models that apply to different areas of the earth to provide increased accuracy (e.g., North American Datum, 1927 – NAD27 – works well in North America, but not in Europe). 

Projection is a fundamental component of map making. A projection is a mathematical means of transferring information from a model of the Earth, which represents a three-dimensional curved surface, to a two-dimensional medium – paper or a computer screen. 
Different projections are used for different types of maps because each projection particularly suits certain uses. For example, a projection that accurately represents the shapes of the continents will distort their relative sizes. 

Since much of the information in a GIS comes from existing maps, a GIS uses the processing power of the computer to transform digital information, gathered from sources with different projections and/or different coordinate systems, to a common projection and coordinate system. For images, this process is called rectification.
Today, even laypeople are aware of GPS used for locating in terms of latitude, longitude and height. Many people are aware of Google Earth and even GIS. In this scenario, however, majority of us misunderstands latitude and longitude. 
Authalic coordinates are what generally conceived as latitude and longitude, in which the Earth is assumed as spherical in shape. In day-to-day life, the coordinates we see on maps such as those from GPS are geodetic latitude and longitude. It is also imperative to know the datum of the map in use; and if the datum is changed, any selected location can have different geodetic coordinates.
Exercise 3. Answer the following questions.
1. Why must the map information in a GIS be manipulated?
2. What is the shape of the Earth?
3. What does the projection consist in?
4. Why does a GIS use the processing power of a computer?
5. Is it imperative to know the datum of the map in use? 
Exercise 4. Translate the following word combinations.

Map in use, any selected location, latitude and longitude, relative sizes, 

gathered from sources, common projection, types of maps, computer screen, mathematical means, different areas, accurate measurements, in fact, any given point, people are aware of, certain uses, manipulated information.
Exercise 5. Complete the following sentences using the active vocabulary.
1. Yesterday the surveyors … the maps that were outdated. 2. The sensing equipment becomes more … nowadays. 3. The information … is being carried out swiftly. 4. Different ... are applied to present the Earth surface. 5. The faulty installations … the relative sizes of shapes. 6. The … surface is rather difficult to explore.
Exercise 6. Using the text match the words and translate the made combinations.
1) geodetic 


a) manipulations 
2) generally 


b) information 
3) existing 


c) conceived
4) digital 


d) maps 
5) fundamental 

e) models 
6) various 


f) component
7) other 


g) latitude
Exercise 7. Find the equivalents for the following words and word combinations in the text.
Имущественная карта, различные масштабы, подвергаться, перевод координат, данные, повышенная точность, идеальная сфера, карта почв, производство карт, передача информации, проекция, форма континента, производительность обработки, система координат, на основе, равновеликие координаты, сферический.
Exercise 8. Fill in the gaps with the words given in the box.
	visual, design, computers, production, majority, substantial, layers. 


Cartography is the … and production of maps, or … representations of spatial data. The vast … of modern cartography is done with the help of … , usually using a GIS but … quality cartography is also achieved by importing … into a design program to refine it. Most GIS software gives the user … control over the appearance of the data.
Exercise 9. Put the words into the right order.
1. new, fit, surveyors, into, information, a GIS.
2. assumes, everyone, the earth, that, sphere, is, a, perfect.
3. the earth, the models, of, have, more, become, sophisticated.
4. this, accurately, projection, the shapes, represents, of, continents, the.
5. are, there, types, different, maps, of, today.
6. measurement, different, used, are, to, the Earth, present, surface.
Exercise 10. Find the synonyms for the following words in the text.
Collect, numerical, examine, include, supply, easy, dimension, technique, specifically, mainland, altitude, understand, urgent.
Exercise 11. Read the following text and translate it with a dictionary.

Data Modeling

It is difficult to relate wetlands maps to rainfall amounts recorded at different points such as airports, television stations, and high schools. A GIS, however, can be used to depict two- and three-dimensional characteristics of the Earth's surface, subsurface, and atmosphere from information points. For example, a GIS can quickly generate a map with isopleth (изоплета) or contour lines that indicate differing amounts of rainfall.

Such a map can be thought of as a rainfall contour map. Many sophisticated methods can estimate the characteristics of surfaces from a limited number of point measurements. A two-dimensional contour map created from the surface modeling of rainfall point measurements may be overlaid and analyzed with any other map in a GIS covering the same area.

Additionally, from a series of three-dimensional points, or digital elevation model, isopleth lines representing elevation contours can be generated, along with slope analysis, shaded relief, and other elevation products. Watersheds can be easily defined for any given reach, by computing all of the areas contiguous and uphill from any given point of interest. 

Grammar Exercises

Verb 

Exercise 12. Complete the sentences with am, is or are.

1. She ... in my class. 2. They ... in the office. 3. It ... very difficult. 4. I ... not from England. 5. He ... a good student. 6. How ... you? 7. ... they at home? 8. The book ... here. 9. The class ... not very big. 10. The books ... on my desk. 11. ... your mother and father at work? 12. ... English very difficult? 13. The shop ... not open. 14. The rose ... beautiful. 15. ... I right? 16. It ... not my book. 17. Jane ... not a teacher. 18. ... they late? 19. It ... not his pen. 20. They ... in the street.
Exercise 13. Give the right question tags.
MODEL: My sister is a student, isn't she?
1. He's ten years old. 2. His grandfather is at home. 3. Ann isn't at work. 4. That isn't Mary. 5. His parents are very proud of him. 6. Mr. Smith is a good doctor. 7. It isn't very far from London. 8. Her sister is a beautiful blonde. 9. They're Tom's brothers. 10. They aren't busy today. 11. It isn't hot today. 12. Susan isn't an economist. 13. They aren't in a hurry. 14. He is right. 15. The story is very interesting.
Exercise 14. Agree or disagree with the following.
MODEL 1: – She is at the English lesson now. (I) – And so am I. 

MODEL 2: – We aren't in the park, (they) – And neither are they.
1. He isn't Italian, (I). 2. I'm a student of the Economic University, (she). 3. She's fond of music, (we). 4.  You are here, (we). 5. They aren't at the cafe now, (he) 6. We are in the classroom, (she). 7. My friends aren't in the lab, (I). 8. He's with his aunt in London, (she). 9. Mr. Black isn't here, (Mrs. Black). 10. They aren't married, (I). 11. She isn't interested in horse-riding, (her friend). 12. Mary and Peter are at the seminar, (I).13. I'm good at computers, (he). 

Exercise 15. Fill in the gaps with am/am not, is /is not, are/are not to complete the story.
Our family ... a big one, we ... four: my father, my mother, my elder brother and I. My father ... a tall broad-shouldered man of 49. My mother ... a pleasant woman of 47. My parents ... economists and they ... fond of their profession.
They ... always very busy and when they ... at home I... ready to do everything about the house. My elder brother ... an economist, he ... a doctor, so he ... as busy as my parents. In the evening when we ... at home we ... glad to see each other.
Our personal hobbies ... the same. My mother ... fond of music, my elder brother ... a football-fan, my father and I ... interested in playing chess. But we ... all keen on making films. It ... our family hobby and useful for all of us.

Exercise 16. Supply was/were.
a) 1. Не ... very tired yesterday. 2. They ... not very happy together. 3. Why ... you angry with me last night? 4. Her doctor ... not very helpful. 5. … they in France or in Spain last summer? 6. Mr. Jones ... not in the office yesterday. 7. I ... in bed all morning. 8. It ... not very warm in the swimming-pool, ... it? 9. You ... not very friendly to my sister. 10. She ... a beautiful baby. 11. They ... awake early this morning. 12. I ... not with them at the cafe. 13. Ruth ... on holiday last week. 14. It ... a very nice letter. 15. We ... very pleased to see you. 16. Michael arid his brother Andrew ... here last year.
b) It ... a beautiful day. The sun ... hot and the sky ... blue. James and Wendy ... on the beach. They ... with their three children.
The children ... in the sea. The sea ... a bit cold but the children ... happy. There ... lots of other children in the sea too: some of them ... in the water with their parents. Wendy and James ... on the sand and James ... asleep with a book on his face. But suddenly there ... grey clouds all over the sky and the sun ... not hot any more. The beautiful weather ... finished and there ... wet picnics and wet people everywhere. A British summer holiday.

Exercise 17. Complete the sentences using the necessary form of there is/ there are.

1. ... a train to Manchester? 2. ... no water on the moon. 3. How many boys and girls ... in his family? 4. ... no disco near the college. 5. ... an accident. – Can I phone? 6. I'm afraid ... no time to see Granny. 7. How many hospitals ... in the town? 8. ... no snow on the hill in summer. 9. ... many children in the pool? 10. ... three families in that house. 10. ... a television in the flat? 11. ... a big grey cloud over there. 12. How many potatoes ... on the plate? 13. How many students ... in the auditorium? 14. ... tourists in your town?
Exercise 18. Insert it is/there is/there are in the spaces.
1. Come on, children! ... time to get up! ... nearly breakfast time. 2. ... a hotel in the village, so we want to stay there. 3. ... a pity we haven't another magazine. 4. ... a post office in the city centre. 5. ... fine today. ... many people walking in the park. 6. What's that noise? – ... the wind. 7. ... a pond beside your home? – Yes, ... . – How deep ... ? 8. ... a bus that leaves at nine o'clock? 9. ... a beautiful square near my house. 10. ... a drink for everyone who is thirsty. 11. ... no place like home. 12. ... some chocolates on the plate beside his bed. 13. ... not far from my house to the city centre. 14. ... too early to leave yet. 15. ... not true to say that she's my friend. 16. ... no mistakes in your dictation.

Exercise 19. Put in the correct form of there was/were.

1. ... a good film at the Regal yesterday. 2. ... some old friends of yours at the exhibition last night. 3. ... only a footpath here last year? 4. How many mistakes ... in your last exercise? 5. ... some men standing at the corner of the street ten minutes ago. 6. ... no one at home when I called for him. 7. ... only a few sandwiches left over from yesterday? 8. ... still several empty seats in the plane when I arrived. 9. ... a very good dance band in that restaurant last year. 10. ... no light in the kitchen when I got home. 11. How many people ... at his lecture yesterday? 12. Once upon a time ... a beautiful princess. 13. ... a lot of time and we walked there. 14. ... no railways in the 18th century. 15. Many years ago ... three little pigs living in a small wooden house.
Unit 7

Dimension of Time

Exercise 1. Read and memorize the following words and word combinations.
simulate – имитировать
feed – вводить
vigor – мощность
normalized – нормированный
output – производительность 
lag – интервал, промежуток
vitality – жизнеспособность
track – отслеживать
routine – повседневная деятельность
release – выпуск, публикация
highlight – подчёркивать, выделять
dispersion – разброс, расселение, распространение
pattern – схема, образец 
commuting – коммутирующий
Exercise 2. Read and translate the following text.

Maps have traditionally been used to explore the Earth and to exploit its resources. GIS technology, as an expansion of cartographic science, has enhanced the efficiency and analytic power of traditional mapping. Now, as the scientific community recognizes the environmental consequences of human activity, GIS technology is becoming an essential tool in the effort to understand the process of global change. Various map and satellite information sources can combine in modes that simulate the interactions of complex natural systems.

Through a function known as visualization, a GIS can be used to produce images – not just maps, but drawings, animations, and other cartographic products. These images allow researchers to view their subjects in ways that literally never have been seen before. The images are often invaluable for conveying the technical concepts of GIS study subjects to non-scientists.

The condition of the Earth's surface, atmosphere, and subsurface can be examined by feeding satellite data into a GIS. GIS technology gives researchers the ability to examine the variations in Earth processes over days, months, and years.

As an example, the changes in vegetation vigor through a growing season can be animated to determine when drought was most extensive in a particular region. The resulting graphic, known as a normalized vegetation index, represents a rough measure of plant health. Working with two variables over time would then allow researchers to detect regional differences in the lag between a decline in rainfall and its effect on vegetation.

GIS technology and the availability of digital data on regional and global scales enable such analyses. The satellite sensor output used to generate a vegetation graphic is produced for example by the Advanced Very High Resolution Radiometer (AVHRR). This sensor system detects the amounts of energy reflected from the Earth's surface across various bands of the spectrum for surface areas of about 1 square kilometer. 
The satellite sensor produces images of a particular location on the Earth twice a day. AVHRR and more recently the Moderate-Resolution Imaging Spectroradiometer (MODIS) are only two of many sensor systems used for Earth surface analysis. More sensors will follow, generating ever greater amounts of data.

GIS and related technology will help greatly in the management and analysis of these large volumes of data, allowing for better understanding of terrestrial processes and better management of human activities to maintain world economic vitality and environmental quality.

In addition to the integration of time in environmental studies, GIS is also being explored for its ability to track and model the progress of humans throughout their daily routines. A concrete example of progress in this area is the recent release of the population data by the US Census. 
In this data set, the populations of cities are shown for daytime and evening hours highlighting the pattern of concentration and dispersion generated by North American commuting patterns. The manipulation and generation of data required to produce this data would not have been possible without GIS.
Exercise 3. Answer the following questions.
1. How does the scientific community use GIS technology?
2. What do the images produced by a GIS allow researchers to view?
3. What does a normalized vegetation index represent?
4. What does (AVHRR) sensor system detect?
5. Can GIS be applied to track and model the progress of humans?
6. What does the population data set highlight?
Exercise 4. Translate the word in brackets.
1. The (датчик спутника) produces images of a (определенный) location. 2. GIS technology (увеличила) the efficiency of mapping. 3. The images are often (неоценимый) for conveying the technical (концепции). 4. These sensors will generate greater (объемы данных). 5. The (состояние поверхности Земли) can be examined by a satellite. 6. A (конкретный пример) is the recent release of the US (перепись).
Exercise 5. Put in the necessary prepositions.
1. The populations … cities are shown … daytime. 2. The condition … the Earth's surface can be examined … satellite. 3. GIS is an essential tool … the effort to understand the process … global change. 4. The researchers detect regional differences … the lag between a decline … rainfall and its effect … vegetation. 5. A concrete example of progress … this area is the recent release … time-specific population data … the US Census.
Exercise 6. Find the equivalents for the following words and word combinations in the text.
Картографическая наука, население городов, схема пассажирских перевозок, существенный инструмент, техническая концепция, состояние поверхности Земли, в течение лет, наличие, снижение количества осадков, разбросанность, мощь растительности, вегетационный период, экологическое качество, жесткая мера, концентрация, манипуляция.
Exercise 7. Find the synonyms for the words in the column A from the column B.
A. To explore, community, to track, global, invaluable, ability, vegetation, researchers, amount, management, concrete, data.
B. Universal, specific, information, administration, quantity, scientists, flora, capability, inestimable, to investigate, society, to pursue. 
Exercise 8. Translate into Russian the following words and word combinations.
Generation of data, pattern of concentration, images, daily routine, sensor output, rough measure, non-scientists, variations in processes, drawings, cartographic products, complex systems, plant health, environmental consequence, terrestrial process, traditional mapping, analytic power, better understanding.
Exercise 9. Complete the following sentences.

1. … is the recent release of the population data by the US Census.

2. … a rough measure of plant health.

3. … by feeding satellite data into a GIS.

4. … never have been seen before.

5. … analytic power of traditional mapping.

Exercise 10. Read the following text and translate it with a dictionary.

Spatial Analysis with GIS

Given the vast range of spatial analysis techniques that have been developed over the past half century, any review can only cover the subject to a limited depth. This is a rapidly changing field, and GIS packages are increasingly including analytical tools as standard built-in facilities or as optional toolsets. In many instances such facilities are provided by the original software suppliers. In other cases facilities have been developed and are provided by third parties. Furthermore, many products offer software development kits (SDKs), programming languages and language support, scripting facilities and/or special interfaces for developing one’s own analytical tools or variants. The website Geospatial Analysis and associated book/ebook attempt to provide a reasonably comprehensive guide to the subject. The impact of these myriad paths to perform spatial analysis create a new dimension to business intelligence termed "spatial intelligence" which, when delivered via intranet, democratizes access to operational sorts not usually privy to this type of information.
Grammar Exercises

Indefinite Tenses

Exercise 11. Put the following sentences in Future Indefinite.
1. They often go fishing and catch nothing. 2. My friends work in London; they buy and sell cars. 3. I sit at the window and watch the traffic. 4. My brother washes his hands and dries them with a towel. 5. Birds build their nests in the summer and fly to the South in winter. 6. They never find the money they lose. 7. The children play all the morning and sleep in the afternoon. 8. You live in a small house which has only three rooms. 9. My friend likes meat but doesn't like fish. 

Exercise 12. Make the sentences with the verb in the Present Indefinite.

1. Children (ask) a lot of questions. 2. They usually (drink) coffee after their evening meal. 3. You always (forget) my birthday. 4. She never (listen) to me. 5. I (love) classical music. 6. She (drive) to work when the weather's cold. 7. Не (understand) Arabic. 8. They (learn) two languages at school. 9. My father (watch) television most evenings. 10. Lessons (start) at 8.30 every morning. 

Exercise 13. Change these sentences from the positive to the negative in the Present Simple. 

1. She works very hard. 2. It usually snows here in winter. 3. I like a big breakfast every morning. 4. The film starts very early. 5. He swims every morning. 6. They always open the windows at night. 8. We often see our neighbours in the garden. 9. Chris goes on holiday every year. 10. You drive very fast. 11. These young children learn very quickly. 12. This book belongs to me. 13. She says she wants to see Tom. 14. I know how old she is. 15. The Smiths own so many hotels.
Continuous Tenses

Exercise 14. Put the following in the interrogative and negative sentences.

1. I shall be watching TV tomorrow morning. 2. They are going out of the house. 3. Listen! The bus is coming right now. 4. The children were running very fast on the road from 6 to 7 yesterday. 5. Tom will be coming home at this time next week. 6. People were opening the gate opposite the house at 8 yesterday evening. 7. Women are preparing dinner now. 
Exercise 15. Use the correct tense: Simple Present or Present Continuous.
1. Vegetarians are people who (don't eat/aren't eating) meat. 2. Look out! My brother (comes/is coming). 3. Some people still think the Sun (goes/is going) round the Earth. 4. What (happens/is happening) in golf if you lose the ball? 5. I (play/am playing) tennis every week. 6. Look! She (wears/is wearing) the same shoes as me. 7. What (are you looking/do you look) at? – A strange bird. 8. I (stay/am staying) with John for a few weeks until my flat is ready. 9. We usually (stay/are staying) with Peggy when we go to Chicago. 10. Nobody (gets/is getting) up early for fun. 
Perfect Tenses

Exercise 16. Put the verbs in brackets into the Present Perfect. 
1. I ... very hard for this exam (work). 2. ... Jenny ... your letter (answer)? 3. She likes him but she ... never ... him (love). 4. You ... very hard. You can do better work than this (not/try). 5. Why are the police here? What ... (happen)? 6. My cousins are coming this weekend. They ... with me before (not/stay). 7. She ... university and ... working in London now, (graduate from/start). 8. Thank you for everything. You ... me a lot (help). 9. ... you ... the dishes (wash)? 10. I ... everything to Derek and I think he understands (explain). 
Exercise 17. Translate the following sentences into Russian.
1. Where have you been? – I have been to the dentist. 2. Have you seen my watch anywhere? – No, I am afraid I have not. 3. Would you like some coffee? I have just made some. 4. Someone has taken my bicycle. 5. The cat has stolen the fish. 7. There are not any buses because the drivers have gone on strike. 8. How long have you known Mr. Pitt? – I have known him for 12 years. 9. How many bottles has the milkman left? – He has left six. 10. He has just gone out. 11. Have you ever ridden a camel
Exercise 18. Put the verbs in brackets into the Present Perfect or Past Simple.
1. I (read) these books when I was at school. I (enjoy) them very much. 2. I (write) the letter but I cannot find a stamp. 3. The clock is slow. – It is not slow, it (stop). 4. We (miss) the bus. Now we shall have to walk. 5. I (meet) him last June. 6. You (meet) my brother at the lecture yesterday? – Yes, we (have) coffee together afterwards. 7. She (say) she'd phone me this morning, but it's now 12:30 and she (not/phone) yet. 8. I just (be) to the film "War and Peace". You (see) it? Unfortunately not. Is it like a book? – I (not/read) the book. 9. I (phone) you twice yesterday but (get) no answer. 10. That house (be) empty for a year. But they just (take) down the "For Sale" note, so I suppose someone (buy) it. 
Exercise 19. Make these sentences choosing for or since.
1. I have worked in the factory ... 1980. 2. He has been abroad ... five years. 3. I have known her ... 12 years. 4. She has worked for me ... she left school. 5. They have been in Paris ... they were married. 6. I have worked here ... seven years, but it is time to leave now. 7. I have lived in England ... 1995. 8. We have been friends ... we started college. 9. I have not seen him ... he left the college. 10. They have had this car ... six months. 
Exercise 20. Put in the past simple or past perfect.
1. When the police (arrive), the car (go). 2. When I (get) to the shop, it (close). 3. They (eat) everything by the time I (arrive) at the party. 4. When we (leave) the beach the rain already (start). 5. I (try) telephoning her several times but she (leave) the city. 6. When I (find) the purse, someone (take) the money out of it. 7. When she (come) in, we all knew where she (be). 8. All the garages (close) by the time we (cross) the border. 9. You already (leave) when the trouble (start). 10. I (be) sorry that I (not/be) nicer to him. 
Passive Voice

Exercise 21. Translate the following sentences into Russian.
1. A new house is being built here. 2. The proposal is being heatedly discussed for an hour. 3. This copy has not been read. 4. She was given a clock. 5. His name was not mentioned at the meeting. 6. The work has not been done yet. 7. The books will be returned to the library in time. 8. You are not allowed to smoke here. 9. The girl wasn't allowed to go to the concert. 10. They were not invited to the party. 11. The letter has been sent off. 12. The tape-recorder is already repaired. 13. The letter must be answered at once. 14. He has been told everything. 15. This article will be translated into English. 16. The light has not been switched off. 17. When we returned the door had already been locked. 18. Betty was met at the station. 19. They will not be given this information until Friday. 20. The car has been stolen. 
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