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HEPEIMOBA

3a OCTaHHI POKH B CHUCTEMI BINCHKOBUX HaBYAJIbHUX 3aKJIaJlIB OCOOJUBOTO
3HauY€HHA HaOyBae€ MiArOTOBKAa KYpPCAHTIB 3 1HO3EMHUX MOB, 3HAYHO 3pOCTAaIOTh
BUMOTH JI0 BUITYCKHMKIB BUIIMX BIMCHKOBHX HABUAJIBHUX 3aKJIaJIB (BIACHKOBHX
MIPO3/1I1B BUIIMX HaBUaJIbHUX 3akiafiB) (nami — BBH3 (BII BH3)) crocoBHO ix
npodecioHanizMy, KOMIIETEHTHOCTI Ta OCOOJMBO 3HAaHHS 1HO3eMHUX MOB. Lle
3YMOBJIEHO HM3KOIO Ba)KJIMBUX UMHHHUKIB, @ CaMe: PO3IIMPEHHSIM MIKHApPOIHOTO
BIMCHKOBOTO CIIBPOOITHUIITBA Mk 30poiiHuMu Cunamu YKpaiHu Ta 30pOdHAMU
CUJaMU IHIIUX JepkKaB; 30UIBIIEHHSIM KUIBKOCTI MDKHApPOJHUX KOHTAKTIB,
BUHUKHEHHSM HEOOXIHOCTI B YCIIIIHOMY BHUPIIICHH] 3aBlaHb 3 peami3allii
MDKHApOJIHUX JIOTOBOPIB Ta MpOrpaM TOIIO. TOMy BHUBUYEHHS 1HO3EMHUX MOB €
HEBIJI’EMHUM €JIEeMEHTOM IMiJroTOBKU axiBiiB s 30poiinnx Cun Hamoi
JIEpKaBH.

JlaHuii HaBUYaJbHMM TOCIOHUK MependadyeHuid JJisi MPOBEJAEHHS 3aHATh 3
aHTJIChKOT MOBH 3 KypcaHTamHu 4 Kypcy, IO HAaBYAIOTHCA 3a CIEHiabHICTIO
«I'eoindopmalliitHi CUCTEMU Ta TEXHOJIOTII».

OcHOBHa MeTa HaBYAJILHOT'O MOCIOHMKA MOJISITae y (hopMyBaHHI Yy KypCaHTIB
IHIIOMOBHOI KOMIIETEHIIIi, 1110 BKJIIOYA€E B ce0€ PO3BUTOK MOBHHMX, MOBJICHHEBHX
Ta COIIOKYJIbTYPHUX HAaBUYOK, HABHUYOK MOHOJOTIYHOTO Ta J1aJOT14HOTO
MOBJICHHSI, TIEPEKJIaly Ta PO3YMIHHS OPHUTIHAIBHUX TEKCTIB 3a CHEIajIbHICTIO,
MIJTOTOBKHM 1X JI0 BEJEHHSA JMCKYCIM Ha 3alpOIOHOBaHI BIHCHKOBO-CIICIIANBHI
PO3MOBHI TE€MH, MIATPUMaHHS O€ciiu aHTJIIHCHKOI MOBOIO, OOTOBOPEHHS
BOXJIMBUX THTaHb, MOB’SI3aHUX 3 TeMaMHU 3aHATh. KOHIlENTyalbHO HaBYAIBHUN
MTOCIOHMK CKJIaJA€ThC 3 6 TeM, KOJKHA 3 IKUX BIJIOBIIHO ITOJIIJIEHA Ha 5-6 3aHATH.

[Tpu po3poO6Ii HaBYAIBHOTO MOCIOHMKA OCOOJIMBY yBary Oylio MPHUALICHO
KOMYHIKaTUBHOMY MIiAXOJy JO BHBYEHHS AaHTJIIMCHKOI MOBH, OCKIJIBKH BIH
nepeadayae po3BUTOK KPUTHUYHOTO MHUCJIEHHS 1 BUPILIEHHS Mpo0JieM yepe3 0OMIH
JTyMKamH Tpo MPOYUTaHE.

KoMyHIKaTUBHO-OpIEHTOBaH1 3aHATTA MOOYJOBaHI HA AaBTEHTUYHOMY
Marepiaii, a iX METOAMYHA OpraHizauis COpusITUME €()EKTUBHOMY ONaHyBaHHIO
aHTJIIACHKOI MOBH fIK 3aC00y CHUIKYBaHHS Ta (POPMYBaHHIO HABUYOK CaMOCTIHHO1
poOOTH KypCaHTIB. Y CHUCTEMI BIIPaB KOXKHOT'O 3aHSTTS MPOMOHYETHCS KOMILIEKC
JIEKCUYHUX BIpaB, MPU3HAYCHUI Ha 3aKPIIUICHHS Ta MOBTOPEHHSI CIIIB 1 3BOPOTIB,
0 3YCTPIYAIOThCA Yy TEKCcTax abo MOB’SA3aHI 3 TEMOIO, SKa BHBYAETHCA.
3a3HayeHU BUIE KOMIUIEKC BIPAaB pO3pPaXOBAHMM HA aKTUBHE OBOJIOIIHHS
JIEKCUKOIO Ta PO3BUTOK HaBHUUOK YCHOTO MOBJIEHHs. [lops 3 UM, BUKOPUCTaHHS
OOT0 HABYAJIbHOTO TOCIOHMKA JI03BOJSIE PO3IIMPUTH CIOBHUKOBMH 3arac
KypCaHTIB MIOJ0 BIMCHKOBUX MPOOJIEM 1 I[IHHOCTEH, MPUNUHATTSA MEBHUX PIIICHbD,
CTaBJICHHS JO Ipalll, PO3yMIHHS 3HAYCHHS BIMNCHKOBOI CIYy)XKOM, HaBYaHHS Ta
OCBITH. Y MOJajbIIii poOOTI KypCaHTH MaTUMYTh MOXJIMBICTb BUKOPUCTOBYBATU
OTpPUMAaHy MOBJICHHEBY 1H(OpMaIiI0, MOBJEHHEBI 3pa3Kd Ta Marepian s
00TOBOPEHHS IMX Ta IHIIUX BAKJIUBUX MUTAHb.

MeTor0 crucTeMu TpamMaTHYHUX BIpaB € (OpPMYBAHHS HABHUOK BOJIOMIHHS
IrpaMaTHYHUMH KOHCTPYKIIISIMA Ta HaBYaHHS BUKOPHCTOBYBAaTH IIi TpaMaTHYHI
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KOHCTPYKIIi Ha TIPAKTHIII.

VY nonatkax HaBeIEHO AaHIJIO-YKPAaiHCBKUM Ta YKPaiHChKO-aHITINChKUAN
CJIOBHUKM OCHOBHHMX TEPMIHIB O crenianbHOCTI «['eoiHpopMariifHi cuctemMu Ta
TEXHOJIOT1i».

ABTOp  BHCIOBIIOE TJIUOOKY  BISAYHICTH  mpodecopy, KaHIUIATY
(b170JI0TIUHUX HAyK, TreHepai-maiopy banabiny Biktopy BonoaumupoBuuy —
HayaJbHUKY BiiicbkOBOTO 1HCTUTYTY KHIiBCHKOTrO HalllOHAJBLHOTO YHIBEPCUTETY
iMeHi Tapaca IlleBueHka 3a MIHHI KPUTUYHI 3ayBa)XEHHS Ta PEKOMEHAIlT 11070
dbopmH i 3MICTY MiIPYyYHUKA.

Kpim Toro aBrop BasuHuil mianonkoBHUKY JlicoBcbkomy Bonogumupy
MukonaiioBu4dy — Ha4aJbHUKY Kadeapu BIHCHKOBOTO IMEPEKIaay Ta CIEIiabHOT
MOBHOI TIJTOTOBKHM 3a IIIHHI KPUTHUYHI 3ayBa)KEHHS Ta peKOMEHAaIlli. A TaKoX
nignonkoBHUKy Ilucapenko Pomany BikTopoBuuy — crapmomMy BUKIAgady
Kadeapu TOMOTeOAE3UYHOIO0 Ta HABITAIIMHOrO 3a0e3MedeHHs BIMChK 3a HaJaHi
1H(pOopMaIliiiHI MaTepiaiu.

VYeci noOakaHHA Ta KPUTHYHI 3ayBa)K€HHS, HANpaBJIEHI Ha YCYHEHHS
HEJIOJIIKIB MOCIOHUKA, OYIyTh COPUIHATI aBTOPOM 13 BISYHICTIO i BpaxOBaHI ]l
4yac HACTyNHUX BUJAHb MOCiOHMKA. KpUTHUYHI 3ayBa’kK€HHSI IPOCUMO HAMPABIATH
Ha ajapecy: Kadeapa BIMCHKOBOrO IMepeKiIaay Ta CIeliaibHOI MOBHOI I1JTOTOBKU
(xiM. 234), BiiicbkoBuii iHCTUTYT KHiBChKOTO HalllOHAIBHOTO YHIBEPCUTETY 1IMEHI1
Tapaca IlleBuenka, ByJ1. JJomonocosa, 81 m. Kuis, 03680. Ten.: (044) 521-35-48.



TEMA 29:
KAPTOI'PA®IA AK HAYKA

3anarra 1
KAPTOI'PADIS SIK HAYKA

1. = . . .
Ve , IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

CARTOGRAPHY

Cartography or mapmaking (in Greek chartis =
map and graphein = write) is the study and practice of
making representations of the Earth on a flat surface.
Cartography combines science, aesthetics, and technical
ability to create a balanced and readable representation
that is capable of communicating information effectively

and quickly.

One problem in creating maps is the simple reality that the surface of the
Earth, a curved surface in three-dimensional space, must be represented in two
dimensions as a flat surface. This necessarily entails some degree of distortion,
which can be dealt with by utilizing projections that minimize distortion in certain
areas. Furthermore, the Earth is not a regular sphere, but its shape is instead known
as a geoid, which is a highly irregular but exactly knowable and calculable shape.

Maps of all scales have traditionally been drawn and made by hand, but the
recent advent and spread of computers has revolutionized cartography. Most
commercial-quality maps are now made with software that falls into one of three
main types: CAD, GIS, and specialized illustration software.

Functioning as tools, maps communicate spatial information by making it
visible. Spatial information is acquired from measurement of space and can be
stored in a database, from which it can be extracted for a variety of purposes.
Current trends in this field are moving away from analog methods of mapmaking
and toward the creation of increasingly dynamic, interactive maps that can be
manipulated digitally.

Cartographic representation involves the use of symbols and lines to
illustrate geographic phenomena. This can aid in visualizing space in an abstract
and portable format. The cartographic process rests on the premise that the world is
measurable and that we can make reliable representations or models of that reality.

2. “? | JaiiTe Biamomiai Ha HacTynHi 3anMTAHHSA:

1. What is cartography?
2. What hampers creating maps?



3. What are the new methods of mapmaking?
4. What illustrates geographic phenomena?

3 ﬁ 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICBKOK MOBOIO

Ecreruka, TpuBUMIpHH, MJIOCKUH, BUKPUBJICHHS, T€01/l, KOMIUIEKC IIpOrpam,
KOMIT FOTEPHE MO/JICIIFOBAHHS, IPOCTOPOBU, IEPETyMOBA.

z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekagiTh pe4eHHs] YKPAiHCHKOK MOBOIO

1. Cartography combines science, aesthetics, and to create a balanced

and readable that is capable of communicating information effectively

and quickly.

2. One problem in creating maps is the simple reality that the of the

Earth, a curved surface in three-dimensional space, must be represented in two
as a flat surface.

3. Maps of all have traditionally been drawn and made by hand, but
the recent advent and spread of computers has revolutionized :

4. Functioning as tools, maps communicate by making it visible.

5. Cartographic representation involves the use of and lines to

illustrate geographic

I'PAMATHUYHI BIIPABH
HOHATTA ITPO 'EPYHIAINU

E CriagiTe peyeHHs Ta MEePeKIAAITH iIX YKPAIHCHKOI0 MOBOIO.
3BepHITH yBary Ha 0CO0JIMBOCTI NepPeKIaxy repyHaIis.

1. I’d like you to stop talking.
interrupting me.
asking me questions.
speaking Russian in class.
smoking here.
being angry with me.

2. Have you begun reading the book that I gave you.
learning to skate?
looking through the text?
making notes of the lectures?
discussing the question without them?

3. Idon’t mind you(r) smoking here.



them (their) using my notes.
his (him) coming to see us tomorrow
evening.

going out for a walk now.
telling you another story.

4. Do you mind if we go on playing chess here?
discussing the matter now?
telling funny stories?
packing tomorrow morning?
watching TV?

5. He hasn’t finished translating the article yet.
speaking on the telephone yet.
reading the newspaper yet.
cooking dinner.

6. They continue interrupting him.
changing their plans.
talking.
making mistakes.

E BuxkopucToBYHOYM TA0JIMIIO, CKJIAMITH IKOMOTa OUIbIIE

peyeHb.
I insisted on visiting that museum.
He/She | objected to doing morning exercises.
We agreed to buying the tickets beforehand.

You thought of helping them.
They succeeded in | learning the poem by heart.

I suggested playing hockey.

He/She | finished smoking.

We couldn't help | meeting them.

You enjoyed learning English.

They gave up laughing.

After finishing school |1 decided to go there.

Before | coming home he/she | had a short rest.

On recovering we spent a week at home.
getting there they began to work.
leaving for Kyiv booked a ticket.
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I insisted on my going there.

He/She | looked forward to | his/her being sent there.

We thought of our coming back.

You objected to your being given this task.

They dreamed of their being invited to the party.

I am pleased with | my behaving so.

He/She | is sure of his having said it.

We are surprised at | our having been praised.

You was | proud of your playing so well.

They | were their being invited there.
Jane's | having won the match.

ﬁ JlaiiTe BignmoBiai HA 3aNMTAHHS.

What are you fond of doing?

Are you fond of reading?

What do you like better: football or basket-ball?

Do you remember going to school for the first time? What can you say about
that day?

What films have you seen lately? Which of them is worth seeing?

How many English books have you read this year? Which of them are worth
reading?

7. What do you dream of becoming?

8. What are you busy doing now?

9. What do we use for cutting bread?

10.What do we use for writing?

11.1Is it possible to learn English without working hard?

12.Do you enjoy travelling by air? Why?

13.Where do you intend spending your holidays?

(8]
b

SN
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TEMA 29:
KAPTOI'PA®IA AK HAYKA

3aHarTa 2
ICTOPISI KAPTOTPA®DII

1. — . . .
Ve, , IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

HISTORY OF CARTOGRAPHY

The earliest known map is a matter of some
debate, both because the definition of "map" is not sharp
and because some artifacts speculated to be maps might
actually be something else.

A wall painting which may depict the ancient
Anatolian city of Catalhdyiik has been dated to the late
7th millennium BCE. Other known maps of the ancient
world include the Minoan “House of the Admiral” wall
painting from c. 1600 BCE showing a seaside
community in an oblique perspective, and an engraved map of the holy Babylonian
city of Nippur, from the Kassite period (14th — 12th centuries BCE).

The ancient Greeks and Romans created maps beginning at latest with
Anaximander in the 6th century BC. Ptolemy's world map is a map of the known
world (Ecumene) to Western society in the 2nd century A.D. As early as the 700s,
Arab scholars were translating the works of the Greek geographers into Arabic.

In ancient China, geographical literature spans back to the 5th century BC.
The oldest extant Chinese maps come from the State of Qin, dated back to the 4th
century BC during the Warring States era.

Early forms of cartography of India included legendary paintings; maps of
locations described in Indian epic poetry, for example the Ramayana. Indian
cartographic traditions also covered the locations of the Pole star, and other
constellations of use. These charts may have been in use by the beginning of the
Common Era for purposes of navigation.

Mappa mundi is the general term used to describe Medieval European
maps of the world. Approximately 1,100 mappae mundi are known to have
survived from the Middle Ages. Of these, some 900 are found illustrating
manuscripts and the remamder exist as stand alone documents.
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The Tabula Rogeriana, drawn by Muhammad al-Idrisi for Roger II of Sicily
in 1154.

The Arab geographer, Muhammad al-Idrisi, produced his medieval atlas
Tabula Rogeriana in 1154. He incorporated the knowledge of Africa, the Indian
Ocean and the Far East gathered by Arab merchants and explorers with the
information inherited from the classical geographers to create the most accurate
map of the world up until his time. It remained the most accurate world map for the
next three centuries.

In the Age of Exploration from the 15th century to the 17th century,
European cartographers both copied earlier maps and drew their own based on
explorers' observations and new surveying techniques. The invention of the
magnetic compass, telescope and sextant enabled increasing accuracy. In 1492,
Martin Behaim, a German cartographer, made the oldest extant globe of the Earth.

Johannes Werner refined and promoted the Werner map projection. In 1507,
Martin Waldseemiiller produced a globular world map and a large 12-panel world
wall map (Universalis Cosmographia) bearing the first use of the name "America".
Portuguese cartographer Diego Ribero was author of the first known planisphere
with a graduated Equator (1527). Italian cartogapher Battista Agnese produced at
least 71 manuscript atlases of sea charts.

Due to the sheer physical difficulties inherent in cartography, map-makers
frequently lifted material from earlier works without giving credit to the original
cartographer. For example, one of the most famous early maps of North America is
unofficially known as the Beaver Map, published in 1715 by Herman Moll. This
map is an exact reproduction of a 1698 work by Nicolas de Fer. De Fer in turn had
copied images that were first printed in books by Louis Hennepin, published in
1697, and Francois Du Creux, in 1664. By the 1700s, map-makers started to give
credit to the original engraver by printing the phrase "After [the original
cartographer]" on the work.

2. “? | JaiiTe Biamosiai Ha HaCTyNHi 3anMTAHHA:

[—

When did the early paintings appear?

2. What is “Mappa mundi”?

3. What contribution in development of cartography did Muhammad al-Idrisi
make?

4. When was the oldest extant globe of the Earth made?

3 P{% 3HaMAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI0 MOBOIO

AptedakT, HACTIHHUN >KUBOIMMKC, 300pa)kaTv, iICHYIOUMM, Cy3ip’s, PYKOIMC,
peuiTa, cepeaHbOBIYHUI, 00’€IHYBaTH, TOPrOBElb, JOCITIAHHUK, yCIaJKOBYBaTH,
TOYHUHN, MarHiTHUM KOMIIac, ro0yc, miaHicdepa, MOpchbka Maria, pizsoap.
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Z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1.
2.

In ancient China, spans back to the 5th century BC.

is the general term used to describe Medieval European maps of

the world.

3.

Of these, some 900 are found and the remainder exist as stand-

alone documents.

4.
5.

It remained the most accurate for the next three centuries.

In the Age of from the 15th century to the 17th century, European
cartographers both copied earlier maps and drew their own based on explorers'

observations and new

I'PAMATHUYHI BIIPABU
YTBOPEHHSA I'EPYHIIA

ﬁ 3amiHITH B peueHHAX GopMy iH(IHITUBA HA TePYHiid.

My father began to work at this plant 20 years ago.
We continue to study English.

Children like to play football.

The boy started to run.

They preferred to go there by plane.

She tried to open the window but couldn't.

I have just begun to translate the text.

We agreed to buy tickets beforehand.

. I like to help people.

0 He has just finished to do his morning exercises.

6.

ﬁ Ilepegpa3yiiTe peyeHHs TaK, 00 repyHAIN CTaB MiAMETOM.

Example: 1t is important to learn English. —

A o e

Learning English is important.

It is foolish to make a decision without knowing the facts.
It’s difficult to plan your future.

It’s important to have enough sleep.

It is not necessary to meet friends every day.

It’s a good 1dea to spend a whole week on the seaside.
It’s impossible for me to stay in Kyiv this summer.

It’s pleasant to read a new novel of this author.

It’s hard to do some work on holiday.
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9. It’s difficult to earn enough money nowadays.
10.1t’s a bad idea to buy a new car now.

E B HacTynmHHX pedYeHHSIX 3aMIHITh HmiApse peYeHHs

repyHaiaJJbHUM 3BOPOTOM

Model 1: [ think I'll go to Minsk next week. -

SN

I think of going to Minsk next week.

I think I'll go to the theatre tomorrow.

I think I'll join them.

I thought I would buy that coat.

Tom thinks he will play tennis on Sunday.
She thought she would take a taxi.

We think we shall visit him in the hospital.

Model 2: After he finished school, he worked at a plan. -

A il D

After finishing school he worked at a plant.

After they passed their exams, they went to the Crimea.

Before we moved to this town we lived in Kyiv.

After she wrote the letter, she went to the post-office.

Before you cross the street you must look to the left and then to the right.
I turned off the light before I left home.

We met him after we walked about 2 miles.

Model 3: She insisted that she should go to the library. -

AN il Dl

She insisted on going to the library.

He insisted that he should show them the way.

They insisted that they should help me.

I insisted that I should check their tests in the afternoon.
We insisted that we should come to us next week.

I insisted that I should buy a new car.

He insisted that he should be present at the lesson.

z TpauncdopmyiiTe cKIaJaHI peYeHHH B NMPOCTI 32 JOMOMOI0I0

repyHais

Model: When she plays, I enjoy it. — I enjoy her playing.

1. When you quarrel, I dislike it.
2. When you open the window I don’t mind it.
3. If she comes in time, I will be very surprised at it.
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4. When they dance, I enjoy it.

5. If you make much noise, I dislike it.

6. When you don’t know the lesson, I am surprised at it.

7. If you pass your exams good, your parents will be proud of it.
8. When she plays the piano, [ am pleased with it.

9. If our football team wins the match, we are proud of it.

10.1f you invite me to a party, [ will be very pleased with it.
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TEMA 29:
KAPTOI'PA®IA AK HAYKA

3aHarTda 3
TEXHIYHUU [IPOTPEC Y KAPTOI'PA®II

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

TECHNOLOGICAL CHANGES

In cartography, technology has continually changed in order to meet the
demands of new generations of mapmakers and map users. The first maps were
manually constructed with brushes and parchment and therefore varied in quality
and were limited in distribution. The advent of magnetic devices, such as the
compass and much later magnetic storage devices, allowed for the creation of far
more accurate maps and the ability to store and manipulate them digitally.

Advances in mechanical devices such as the printing press, quadrant and
vernier allowed for the mass production of maps and the ability to make accurate
reproductions from more accurate data. Optical technology, such as the telescope,
sextant and other devices that use telescopes, allowed for accurate surveying of
land and the ability of mapmakers and navigators to find their latitude by
measuring angles to the North Star at night or the sun at noon.

Advances in photochemical technology, such as the lithographic and
photochemical processes, have allowed for the creation of maps that have fine
details, do not distort in shape and resist moisture and wear. This also eliminated
the need for engraving which further shortened the time it takes to make and
reproduce maps.

In the late 20th century and early 21st century advances in electronic
technology led to a new revolution in cartography. Specifically, computer
hardware devices such as computer screens, plotters, printers, scanners and
analytic stereo plotters along with visualization, image processing, spatial analysis
and database software, have democratized and greatly expanded the making of
maps. The ability to superimpose spatially located variables onto existing maps
created new uses for maps and new industries to explore and exploit these
potentials.

2. ? JlaiiTe BiANOBIiJAl HA HACTYIHI 3aNIUTAHHSA:

1. What did the first maps look like?

2. What helped to create more accurate maps?

3. What role did the optical technology/photochemical technology play?
4. What brought to a new revolution in cartography?
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3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI MOBOIO

[upota, HakpecmoBaTH, TM0Tpeda, BpPYYHY, IMEpPraMeHT, MOIIUPEHHS,
upOBUI, TPOTpec, BUKPUBIATHU, KYyT, 3HOIICHHS, BOJIOTA, YCyBaTH, MacoOBE
BUPOOHUIITBO, PO3LIMPIOBATH, HAKJIAIaTH, ONITUYHA TEXHOJIOT1S.

z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.

4. IlepekiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. The first maps were manually constructed with brushes and and
therefore varied in quality and were limited in :
2. The advent of , such as the compass and much later magnetic
storage devices, allowed for the creation of far more maps.
3. Optical technology, such as the , sextant and other devices that use
telescopes, allowed for accurate of land.
4. In the late 20th century and early 21st century advances in led to a
new revolution in cartography.
5. Advances in mechanical devices such as the , quadrant and

allowed for the mass production of maps and the ability to make
accurate reproductions from more accurate

I'PAMATHUYHI BITPABHU
HOPIBHAHHSA 'EPYHIAIA, AIETIPUKMETHUKA TA
BIAAIECJAIBHOI'O IMEHHUKA

z BuszHa4iTh, B IKMX pPeYEeHHAX AI€CT0BO € TEPYHIIEM, 2 B IKHX
AIENPUKMETHUKOM.

. He was looking at the plane flying overhead.

. Wishing to learn to skate, she bought herself a pair of skates.

. Just imagine his coming first in the race!

. The children were tired of running.

. Being frightened by the dog, the cat climbed a high fence.

. It is no use going there now.

. Coming out of the wood, the travellers saw a ruined castle in the distance.
. My greatest pleasure is travelling.

. Growing corn on his desert island, Crusoe hoped to eat bread one day.
Growing roses takes a lot of care and attention.

Having prepared all the necessary equipment, they began the experiment.
While translating the text I looked up many words in the dictionary.
Usually I help my mother by washing the dishes and doing the room.
Entering the room, I saw my friends smiling at me.

Instead of phoning his friends, he went to see them.

O 001N DN =~ W —
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Bu3zHa4iTh, B IKMX PeYCHHAX AI€CI0BO € TePYHAIEM, 2 B IKHX
6 Z BigaiecaiBHMM iMeHHUKOM. IlepexiaaiTe peyeHHst
YKPaiHCHKOI0 MOBOIO.

Sleeping is necessary.

Your hair needs cutting.

We felt so disappointed at your having missed nearly half of the programme.

The building of this house will cost a lot of money.

Are you dressed for going out?

I hate the idea of doing it once more.

But you don’t mind being asked to help us, do you?

The forest resounded with the hooting of owls and the howling of wolves.

. It was no use talking about it any longer.

10 The motor was carefully examined before starting.

11.The singing of those beautiful folk songs impressed me greatly.

12.Your having written is not really an excuse for your not coming on the day
fixed.

13.1 am looking forward to seeing you soon.

14.Such doings can hardly be explained.

15.1 am pleased very much to meet you after hearing so much about you.

DN U W N~

BuszHa4iTh, B AKMX pe4YeHHSX Ji€CJOBO € IePyHAIEM, B SIKHX
7 ;z BigjiecaiBHMM iIMEHHMKOM, a B SIKHX Ji€ENPHUKMETHHKOM.
IlepekiiagiTh peyeHHs] YKPAiHCHKOK MOBOIO.

We sat by the riverside listening to the running of the water.

The cleaning of the room was done by the girls.

Working in the garden is very good for the people’s health.

Going home from the theatre, they were discussing the play they had seen.
You should think before speaking.

After finding a new world in the dictionary, I wrote it down and went on
reading.

He spent much time on the copying of his literature lectures.

What do you mean by saying that?

. The students found the reading of English newspapers rather difficult at first.
0 Instead of going home after school, the girls went for a walk.

A

S 0 0
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TEMA 29:
KAPTOI'PA®IA AK HAYKA

3anarrda 4
TUIIA KAPT

1. ; . . .
Qj IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

MAP TYPES

General vs thematic cartography

AR g | VB
Small section of an orienteering map.

In understanding basic maps, the field of cartography can be divided into
two general categories: general cartography and thematic cartography. General
cartography involves those maps that are constructed for a general audience and
thus contain a variety of features. General maps exhibit many reference and
location systems and often are produced in a series. For example the 1:24,000 scale
topographic maps of the United States Geological Survey (USGS) are a standard as
compared to the 1:50,000 scale Canadian maps. The government of the UK
produces the classic 1:63,360 (1 inch to 1 mile) "Ordnance Survey" maps of the
entire UK and with a range of correlated larger- and smaller-scale maps of great
detail.

Thematic cartography involves maps of specific geographic themes oriented
toward specific audiences. A couple of examples might be a dot map showing corn
production in Indiana or a shaded area map of Ohio counties divided into
numerical choropleth classes. As the volume of geographic data has exploded over
the last century, thematic cartography has become increasingly useful and
necessary to interpret spatial, cultural and social data.

An orienteering map combines both general and thematic cartography,
designed for a very specific user community. The most prominent thematic
element is shading that indicates degrees of difficulty of travel due to vegetation.
The vegetation itself is not identified, merely classified by the difficulty ("fight")
that it presents.
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Topographic vs topological

=

Topographic map of Easter Island.

A topographic map is primarily concerned with the topographic description
of a place, including (especially in the 20th century) the use of contour lines
showing elevation. Terrain or relief can be shown in a variety of ways.

A topological map is a very general type of map, the kind you might sketch
on a napkin. It often disregards scale and detail in the interest of clarity of
communicating specific route or relational information.

2. ? JlaiiTe BiANOBIl HA HACTYIHI 3aNIUTAHHSA:

What categories of cartography do you know?
What does general cartography involve?

What do general maps contain?

What does thematic cartography involve?

What is orienteering/topographic/topological map?

Nk W=

3. Le 5 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICHKOK MOBOIO

Tematuunuii, wMacmradb, okpyr, reorpadiuHi JaHi, KapTorpadiuHe
YIOPABIIHHS, IPOCTOPOBUM, OPIEHTYBAHHS, TOMOJIOTIYHA KapTa, MApIIPYT.

z 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.
IlepekagiTh pe4eHHs YKPAiHCHKOK MOBOIO

1. In understanding basic maps, the field of cartography can be divided into two
general categories: and

2. Thematic cartography involves maps of spec1ﬁc oriented toward
specific audiences.
3. A couple of examples might be a showing corn production in

Indiana or a shaded area map of Ohio counties divided into numerical
classes.

4. An combines both general and thematic cartography, designed for
a very specific user community.
5. A map is a very general type of map, the kind you might sketch on

a napkin.
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I'PAMATHUYHI BIIPABU
IHNOHATTSA TA B XUBAHHSA 'EPYHIISA

ﬁ JlONMOBHITH peYeHHsI, BAKOPUCTOBYHOYH I'epyH/Iiii.

Al

We couldn't even dream of
Everybody wished he stopped
He is sure to boast of

You can't act without

Are English people fond of
I hardly remember
We don't often have the chance of
My children are not used to

9. Is there any use in
10.He didn't care for
11.We all look forward to
12.Everybody disliked the idea of
13.He has given up
14.What kept you from ?
15.1s it worth while ?
16.The boy kept on
17.What prevented her from
18.The audience enjoyed
19.What do you mean by ?

A e

E BinkpuiiTe 1y»KKH, BAKOPUCTOBYHOYH NPABWIbHY (popMy
repyHuis.

1. (to speak) without (to think) is (to shoot) without aim.

2. Do you know what is peculiar about the English rule of (to drive)?

3. I'm glad to say that the lady didn't keep us (to wait).

4. I remember (to take) to Paris when I was a very small child.

5. Istrongly suspect Gerald of (to know) all about it beforehand, though he swears
he didn't.

6. Excuse me for not (to write) more at the moment.

7. She never lost the power of (to form) quick decisions.

8. He had an air of (to be) master of his fate, which was his chief attraction.

9. She denied (to see) me at the concert though I'm sure I saw her in the stalls.
10.1 want to thank her for (to look) after the children while I was out.
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Z Binkpuiite 1y»KKH, BAKOPUCTOBYIOYH NPABHJIbHY (popMy
repyHuis.

Nk W=

o

S 0 90

He passed to the front door and out without (to see) us.

I enjoy (to read) poetry.

I don't mind (to stay) here for a little while.

Are you going to keep me (to wait) all day?

They reproached us for (not to come) to the party; they were waiting for us the
whole evening.

He suspected her of (to give) the police information about him while the
workers were on strike.

I sat on the doorstep thinking over my chances of (to escape) from home.

There is very little hope of the work (to do) in time.

. The coat showed evident signs of (to wear) on the preceding night.

0 (to avoid) the use of the perfect gerund is quite common if there is no fear of (to

misunderstand).

z BinkpmuiiTe 1y»KKH, BAKOPUCTOBYHOYH NPABWIbHY (popMy
repyHuis.

After the accident, the injured man recovered consciousness in hospital. He
remembered (cross) the road, but he didn't remember (knock down).

I am still thirsty in spite of (drink) four cups of tea.

This carpet always looks dirty, in spite of (sweep) every day.

He didn't return the book he had borrowed after (promise) to do so.

He got into the house by (climb) through a window, without (see) by anyone.

I think he was foolish to buy a car before (learn) how to drive it.

Peter is a much better chess-player than I am, and he was very surprised when I
beat him yesterday for the first time. He isn't used to (beat).

He went to bed at 9 p.m. in spite of (sleep) all the afternoon.

. He complained of (give) a very small room at the back of the hotel.

10 The little girl isn't afraid of dogs in spite of (bite) twice.

E BinkpmuiiTe 1y»KKH, BAKOPUCTOBYHOYH NPABWIbHY (popMy
repyHuis.

[E—

. The little girl didn't go near the dog; she was afraid of (bite).
. The baby went to sleep a few minutes after (feed).

The little girl never gets tired of (ask) her mother questions, but her mother
often gets tired of (ask) so many questions.

They lived in a small town for ten years and then moved without (make) friends
with any of their neighbours.

. The little boy was punished for (tell) lie by (send) to bed without his supper.
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6. Mary was chosen a year ago to act in the school play. She was very pleased at
(choose).

7. Jack doesn't like boxing. I don't know if he is afraid of (hurt) his opponent or of
(hurt) himself.

8. He was taken to hospital unconscious after the accident. He died in hospital
without (recover) consciousness.

9. I always treat people politely and I insist on (treat) politely.

10.Little boy was very hungry at eleven o'clock in spite of (eat) a big breakfast two
hours earlier.

11.She didn't get out of bed until ten o'clock in spite of (wake up) at seven.
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TEMA 29:
KAPTOI'PA®IA AK HAYKA

3aHarTda 5 _
YI'OJA ITPO HAUMEHYBAHHS

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

NAMING CONVENTIONS

Most maps use text to label places and for such things as a map title, legend,
and other information. Maps are often made in specific languages, though names
of places often differ between languages. So a map made in English may use the
name Germany for that country, while a German map would use Deutschland, and
French map Allemagne. A word that describes a place using a non-native
terminology or language is referred to as an exonym.

In some cases the proper name is not clear. For example, the nation of
Burma officially changed its name to Myanmar, but many nations continue to use
Burma. Sometimes an official name change is resisted in other languages and the
older name may remain in common use. Examples include the use of Saigon for
Ho Chi Minh City, Bangkok for Krung Thep, and Ivory Coast for Cote d'Ivoire.

Difficulties arise when transliteration or transcription between writing
systems is required. National names tend to have well established names in other
languages and writing systems, such as Russia for Poccus, but for many
placenames a system of transliteration or transcription is required.

Further difficulties arise when countries, especially former colonies, do not
have a strong national geographic naming standard. In such cases cartographers
may have to choose between various phonetic spellings of local names versus older
imposed, sometimes resented, colonial names. Some countries have multiple
official languages, resulting in multiple official placenames. For example, the
capital of Belgium is both Brussel and Bruxelles. In Canada, English and French
are official languages and places have names in both languages. British Columbia
is also officially named la Colombie-Britannique. English maps rarely show the
French names outside Quebec, which itself is spelled Québec in French.

2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

1. How do you understand the term “exonym”?
2. Give the examples of proper names.
3. Give the examples of transliteration or transcription for geographical names.
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3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI MOBOIO

JlaBaTtu Ha3By, BIIPI3HATHCS, BIaCHA Ha3Ba, 3p0O3yMUINH, 3arajJbHOBKUBAHU,
BUHUKATH, TOAAQNBIINK, KOJMWIIHIK, pPI3HHHM, odimiiiHa MoBa, Ha3Ba KapTH,
odiiitHa Ha3Ba, TOTIOHIM, MICIIEBa Ha3Ba.

z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.

4. IlepekiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. A word that describes a place using a or language is referred to as
an :
2. In some cases the name is not clear.
3. Difficulties arise when or between writing systems is
required.
4. Further difficulties arise when countries, especially , do not have a

strong national geographic

I'PAMATHUYHI BIIPABU
PARTICIPLE 1, I1. 3AT'AJIBHI IOHATTSA. BUITAZIKN B) KXUBAHHSA

z IlepekiagiTh Ha YKPaiHCLKY MOBY, 3BEpPTAal04H YBary Ha
AIENPUKMETHUKH.

. Everybody looked at the dancing girl.
. The little plump woman standing at the window is my grandmother.
. The man playing the piano is Kate’s uncle.
. Entering the room she turned on the light.
. Coming to the theatre, she saw that the performance had already begun.
. Looking out of the window, he saw his mother watering the flowers.
. Hearing the sounds of music, she stopped talking.
. She went into the room, leaving the door open.
. Working at his desk, he listened to a new CD.
10.Running into the road, the young man stopped a taxi.
11.Looking through the newspaper, she noticed a photograph of her boss.
12.Using chemicals the fireman soon put out the fire in the forest.
13.Being very ill, she could not go to school.
14.The first rays of the rising sun lit up the top of the hill.
15.The tree struck by the lightning was all black and leafless.
16.Being busy, he postponed his trip.
17.The door bolted on the inside could not be opened.
18.Having been shown the wrong direction, the travelers soon lost their way.

O 00 1O Wi =

26



19.The room facing the garden is much more comfortable than this one.

20.Having descended the mountain they heard a man calling for help.

21.Flushed and excited, the boy came running to his mother.

22.He stood watching the people who were coming down the street shouting and
waving their hands.

23.The boy lay sleeping when the doctor came.

24.The broken arm was examined by the doctor.

25.While being examined, the boy could not help crying.

26.Having prescribed the medicine, the doctor went away.

27.The medicine prescribed by the doctor was bitter.

28.The dress bought at the department store was very beautiful.

29.While using a needle you should be careful not to prick your finger.

30.While crossing the street one should first look to the left and then to the right.

E IlepekiiagiTh Ha yKpPaiHCBLKY MOBY, 3BepTa4u yBary Ha Past
Participle.

. She put a plate of fried fish in front of me.

. The coat bought last year is too small for me.

. Nobody saw the things kept in that box.

. My sister likes boiled eggs.

. We stopped before a shut door.

. Tied to the tree, the goat could not run away.

. They saw overturned tables and chairs and pieces of broken glass all over the
room.

. This is a church built many years ago.

9. The books written by Dickens give us a realistic picture of the 19" century

England.

10.A letter sent to St. Petersburg today will be there in two days.

11.Some of the questions put to the lecturer yesterday were very important.

12.A fish taken out of the water cannot live.

13.A line seen through this crystal looks double.

14.The word said by the student was not correct.

15.A word spoken in time may have very important results.

NN kW

o0

E 3amMiHITH BUIiJIEHI YaCTHHM peYeHb AIENPUKMETHUKOBUMM
3BOPOTAMHU. 3aMiHITh KOHCTPYKUIIIO peYeHb, 1e He0OXIIHO.

1. When he had left the house and was crossing the street, he suddenly stopped
as he remembered that he had forgotten to phone his friend.

2. He looked at me and hesitated: he didn’t know what to say.

3. As he had long lived in those parts and knew the place well, he easily found
the way to the market place.
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4. He has no English language problems, because he has been studying English
for a long time.

5. After I had written this exercise, [ began to doubt whether it was correct.

6. Take care when you cross the street.

7. Students should always be attentive while they are listening to the lecturer.

8. There are many students who study music.

9. Don’t you feel tired after you have walked so much?

10.When he arrived at the railway station, he bought a ticket, walked to the
platform and boarded the train.

11.As he was promised help, he felt quieter.

12.After he was shown in, he was told to take off his coat and wait for a while.

13.Robinson started the building of the house at once and finished it before the
season of rains set in.

14. He poured out a cup of coffee, sat down in an armchair and looked at the
woman who was sitting opposite him.

z IlepekiagiTh aHIIiIHCHKOI0 MOBOIO, 3BEPTAal0YH yBary Ha
AIENPUKMETHUKH.

. XJIOMYHUK, SIKAN OIT MIOB3 OYJIMHOK, pariTOM 3YITUHUBCS.

. Bynyuu nysxe 3akigomoTraHuM, BiH HE BiJipazy IO4yB MEHE.

. [TouyBiIM KpOKH, BiH MiBIB TOJIOBY.

. BunuBmm vamiky 4aro, BOHa Biiuysia cebe HabaraTo Kparie.

. I'parourics y cagy, AITH HE MOMITHIIU, IO CTAJIO TEMHO.

. ToM migifAmoB 10 AIBUYMHKH, IKa CMIsIacs.

. JdiBunHKa, 1110 M1aKaga OyJia roJioHa.

. [Ipunicim cBOT1 irpaliku 10 KIMHATH, IUTHHA 110YaJIa FPATHUCS.

. [IpounTaBmm 6arato kHUT [[ikkeHca, BIH 100pe 03HAHOMUBCS 3 LIUM
MTUCEMEHHHUKOM.

O 00 1O DN K~ W —
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TEMA 29:
KAPTOI'PA®IA AK HAYKA

3aHarTHa 6
KAPTOI'PA®IYHA CUMBOJIIKA

1. ; . . .
4}_! IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

MAP SYMBOLOGY

A map of the southwest coast of Ireland created in the early 18th century.

The quality of a map’s design affects its reader’s ability to extract
information, and to learn from the map. Cartographic symbology has been
developed in an effort to portray the world accurately and effectively convey
information to the map reader. A legend explains the pictorial language of the map
known as its symbology. The title indicates the region the map portrays; the map
image portrays the region and so on. Although every map element serves some
purpose, convention only dictates inclusion of some elements while others are
considered optional. A menu of map elements includes the neatline (border),
compass rose or north arrow, overview map, scale bar, projection, and information
about the map sources, accuracy and publication.

When examining a landscape, scale can be intuited from trees, houses and
cars. Not so with a map. Even such a simple thing as a north arrow 1is crucial. It
may seem obvious that the top of a map should point north but this might not be
the case.

Color likewise is equally important. How the cartographer displays the data
in different hues can greatly affect the understanding or feel of the map. Different
intensities of hue portray different objectives the cartographer is attempting to get
across to the audience. Today, personal computers can display up to 16 million
distinct colors at a time even though the human eye can distinguish only a
minimum number of these. This fact allows for a multitude of color options even
for the most demanding maps. Moreover, computers can easily hatch patterns in
colors to give even more options. This is very beneficial when symbolizing data in
categories such as quintile and equal interval classifications.

Quantitative symbols give a visual measure of the relative
size/importance/number that a symbol represents and to symbolize this data on a
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map there are two major classes of symbols used for portraying quantitative
properties: Proportional symbols change their visual weight according to a
quantitative property. These are appropriate for extensive statistics. Choropleth
maps portray data collection areas (such as counties, or census tracts) with color.
Using color this way, the darkness and intensity (or value) of the color is evaluated
by the eye as a measure of intensity or concentration.

2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHSA:

1. What is cartographic symbology for?
2. What map elements do you know?

3. What is the role of color?

4. What is the role of quantative symbols?

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIIHCHKOI MOBOIO

Kaprorpadiuna cuMBomika, OrisgoBa Mama, BUMIpPIOBaJIbHA JIiHINKA,
JaHAmA(T, PO3PI3HATH KOJBOPH, KUIBKICHI Ta SKICHI CHUMBOJIM, HPONOPLIHHUIMA,
rpadcTBoO.

z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. has been developed in an effort to portray the world accurately
and effectively convey information to the map reader.

2. A legend explains the of the map known as its symbology.

3. When examining a landscape, can be intuited from trees, houses
and cars.

4. Proportional symbols change their visual weight according to a

5. maps portray data collection areas (such as counties, or census
tracts) with color.

I'PAMATHUYHI BITPABHU
IMPUCJIIBHUKMU. CTYIIEHI IIOPIBHAHHSA NTPUCJIIBHUKIB

E BuzHaure 4YM TPAaBWIBHO BKUTO IiJKpecJeHi cJoBa.
Bumnpasre cj10Ba, 110 B:KUTO HENPABUJIBHO.

S.

Example: The driver of the car was serious injured. ...WRONG... seriously
Be quiet, please! I'm trying to concentrate. RIGHT.

1.I waited nervous in the waiting-room before the interview. e e —————
2. Why were you so unfriendly when I saw you yesterday? —  .......ccccccvveenneen ..
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It rained continuous for three days.
Alice and Stan are very happy married. =~
Tom’s French is not very good but his German is almost fluent ...............
Eva lived in America for five years, so she speaks very well English ............
Everybody at the party was very colourful dressed. ~ ...iiiieiin L
Ann likes wearing colourful clothes. L
Sue is terrible upset about losing herjob.

O 0N AL W

6.5 3akiHYUTh pedveHHs, BUKOpHcTOBYyWun well + oane 3
) HACTYNHHUX CJiB: balanced behaved dressed
informed kept known

The children were very good. They were ...well-behaved. . ... ..

Many people have heard of him. He is quite well-.......................

Their garden is neat and tidy. It is very ......ccccoecvvveenne..

You should eat different types of food. Your diet should be ......................
Ann knows quite a lot about many things. She is quite........................
His clothes weren’t very smart. He wasn’t very......................

SN e ol

3aKiHYUTH pevYeHHsl, BUKOPUCTOBYWYH hardly + any/ anyone/
7 E anything/ anywhere /ever. IlepekaaiTe HACTYIIHI pe4YeHHS
) AHITIICHKOI0 MOBOIO

Example: 1’1l have to go shopping. We've got......hardly any.......food.

1. Ilisten to the radio alotbut I............evvveeeeeen. watch television.

2. The weather was good during our holiday. There was................... rain.

3. He is not very popular............ccceeeunneneeee. likes him.

4. 1t’s crowded in here. There’s .........ccccvveennnne. to sit down.

5. We used to be good friends but we ........................ see each other now.

6. I hate this town. There’s..........cccceevuvveennnns todoand......ccccoeeeesvennennn. to go.
7.1 enjoyed driving this morning. There was ...................... traffic.

E BuxopucraiiTe BUIIIUIi | HABUINMIA CTyNEeHI NOPIBHAHHA

8. NP CJIiBHUKIB.

1. Then the bus began torun  , through a long avenue. (fast). (Faulkner). 2.
moreover, he was educated than the others. (well). (Buck) 3. She was the
one who was being hurt . (deeply). (Wilson) 4. He contrived to get a
glimpse of Montanelli once or in every week, if only for a few minutes.
(often). (Voynich) 5. Driving now, she arrived between four and five.
(slowly). (Galsworthy) 6. However, I must bear my cross as I may. (well)

(Shaw) 7. Then he dismissed the thought as unworthy and impossible, and yielded
himself to the music. (freely). (London) 8. He followed her mental process

31



now, and her soul was no the sealed wonder it had been. (clearly;
long). (London) 9. Felix’s eyebrows rose than ever. (high). (James) 10. It
was a comfort to Margaret about this time, to find that her mother drew  and

towards her than she had ever done since the days of her childhood.
(tenderly; intimately). (Gasketl)

E JajiiTe BianmoBiai Ha 3aNIMTAHHS, BAKOPUCTOBYIOYM BHIIUIA
CTYIiHb NOPIBHSIHHA NMPUCJIIBHUKIB.

1. Does Peter drive the car as carefully as Tom? 2. Does a taxi run as fast as
a bus? 3. Did Jane speak as calmly as Helen? 4. Did you come as late as your
brother? 5. Does Nick speak English as slowly as Peter? 6. Does Susan speak
French as well as her mother? 7. Does Harry get up as early as his father? 8. Does
Jack do his grammar exercises as carelessly as he did last year?

10. BcraBTe npuc/aiBHUK B 1yKKaX NPUHANMHI B ABI 03ULil B
ﬁ PeYCHHI i MOSCHITH Pi3HULI0O B 3HAYECHHI:.

I'm sure he's clever, (quite)

I knew you had a lot of money, (never)

I can't answer that question, (frankly)

He realized that she wasn't well, (obviously)
They knew he was able to play chess, (well)

I don't think she can answer your questions, (honestly)
I saw him yesterday at the theatre, (only)

He told her what he thought of her. (actually)

9. Ilove you more than Peter, (still)

10. George likes French cooking, (even)

11. He discussed the design with her. (very sensibly)
12.1 can see what he's doing, (just)

i A Sl
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TEMA 30:
HABIT'ALIA

3anarra 1
HABIT ALILSL

1. ; . . .
4}_! IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

NAVIGATION

Navigation is the process of planning,

reading, and controlling the movement of a

craft or vehicle from one place to another. It

is also the term of art used for the specialized

knowledge used by navigators to perform
4 navigation tasks. The word navigate is
derived from the Latin roots navis meaning
"ship" and agere meaning "to move" or "to
direct." All navigational techniques involve
locating the navigator's position compared to known locations or patterns.

Basic concepts of navigation
Latitude

The latitude of a place on the earth's surface is the angular distance north
or south of the equator. Latitude is usually expressed in degrees (marked with °)
ranging from 0° at the Equator to 90° at the North and South poles. The latitude
of the North Pole is 90° N, and the latitude of the South Pole is 90° S.
Historically, mariners calculated latitude in the Northern Hemisphere by sighting
the North Star Polaris with a sextant and sight reduction tables to take out error
for height of eye and atmospheric refraction. Generally, the height of Polaris in
degrees of arc above the horizon is the latitude of the observer.

Longitude

Similar to latitude, the longitude of a place on the earth's surface is the
angular distance east or west of the prime meridian or Greenwich meridian.
Longitude is usually expressed in degrees (marked with °) ranging from 0° at the
Greenwich meridian to 180° east and west. Sydney, Australia, for example, has a
longitude of about 151° east. New York City has a longitude of about 74° west.
For most of history, mariners struggled to determine precise longitude. The
problem was solved with the invention of the marine chronometer. Longitude
can be calculated if the precise time of a sextant sighting is known.

Modern technique

Most modern navigation relies primarily on positions determined
electronically by receivers collecting information from satellites. Most other
modern techniques rely on crossing lines of position or LOP. A line of position
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can refer to two different things: a line on a chart and a line between the observer
and an object in real life. A bearing is a measure of the direction to an object. If
the navigator measures the direction in real life, the angle can then be drawn on a
nautical chart and the navigator will be on that line on the chart.
In addition to bearings, navigators also often measure distances to objects.
On the chart, a distance produces a circle or arc of position. Circles, arcs, and
hyperbolae of positions are often referred to as lines of position.
If the navigator draws two lines of position, and they intersect he must be
at that position. A fix is the intersection of two or more LOPs.
If only one line of position is available, this may be evaluated against the
dead reckoning position to establish an estimated position.
Lines (or circles) of position can be derived from a variety of sources:
- celestial observation (a short segment of the circle of equal
altitude, but generally represented as a line),
. terrestrial range (natural or man made) when two charted points
are observed to be in line with each other,
- compass bearing to a charted object,
- radar range to a charted object,
- on certain coastlines, a depth sounding from echo sounder or
hand lead line.
There are some methods seldom used today such as "dipping a light" to
calculate the geographic range from observer to lighthouse.
Methods of navigation have changed through history. Each new method
has enhanced the mariner’s ability to complete his voyage. One of the most
important judgments the navigator must make is the best method to use.

2. “? | JaiiTe Biamosiai Ha HacTyNHi 3anMTAHHSA:

Give the definition of the term “navigation’?

Explain the term “latitude™?

How did mariners calculate latitude in the Northern Hemisphere long ago?
Explain the term “longitude”?

What modern techniques of navigation do you know?

What sources of LOPs do you know?

AN i

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIICHKOI MOBOIO

[lIupora, mOBroTa, MBKYJs, TOPU3OHT, HABIraIiiiHI CUCTEMH, HYJbOBHI MEpH/IiaH,
CYIYTHUK, HaBiTaIliiiHa KapTa, JIHisg MO3UIIIi.
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Z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.

4. IlepekiiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO
1. The of a place on the earth's surface is the angular distance north
or south of the :
2. The of a place on the earth's surface is the angular distance east
or west of the prime meridian or meridian.
3. The problem was solved with the invention of the marine
4. A can refer to two different things: a line on a chart and a line
between the observer and an object in real life.
5. Methods of have changed through history.
I'PAMATHWYHI BIIPABU
YMOBHI PEYEHHS I TUITY
BumoBTe Brosoc yci Mo:kiuBi yMOBHI peyeHHs I tumy,
S. z BUKOPHCTOBYIOYH MiICTAHOBOYHY Ta0JINIIIO.
live in the south, bathe every day.
come home late, go to bed at once.
live in the country, often go to the wood.
go to the wood, gather many mushrooms.
IfI receive his letter, I shall be very happy.
fall 111, go to the doctor.
find my book, be very glad.
lose my money, be very sorry.
see my friend, ask his advice.

6. ﬁ Po3kpuiiTe 1yKKHU, B/KMBAKYHM i€CJI0BA Y NOTPiOHIN Gopmi.

1. If you (to give) me your address, I shall write you a letter. 2. If she (not to be)
so absent-minded, she will be a much better student. 3. If my sister does not go to
the south, we (to spend) the summer in St. Petersburg together. 4. If they (not to
go) to Moscow this year, they will hear that famous musician. 5. If you (not to
get) tickets for the Philharmonic, we shall stay at home. 6. If you are not so careless
about your health, you (to consult) the doctor. 7. If it (to rain), we shall have to
stay at home. 8. If he (to work) hard, he will achieve great progress. 9. If it is
not too cold, I (not to put) on my coat. 10. If he (not to read) so much, he will not be
so clever. 11. If my friend (to be) at home, he will tell us what to do.
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7 e 5 Po3kpuiite 1y;KKH, BAKMBAKOYM AI€CTI0BA Y NOTPiOHIN dopmi.

1. If you (not to buy) coffee, we shall drink tea. 2. If he is free tomorrow, he
certainly (to come) to our party. 3. If my friend (to work) in my office, we shall meet
every day. 4. If you speak English every day, you (to improve) your language skills.
5. If you get a "five", your mother (to be) happy. 6. If she (to return) earlier, she will
be able to see him before he leaves. 7. If these shoes are not too big for me, I (to
buy) them. 8. If you (to ring) me up, I shall tell you a secret. 9. If my brother (to
be) in trouble, I shall help him, of course. 10. If I don't manage to finish my report
today, I (to stay) at home tomorrow. 11. If he (not to pass) his- examination, he will
not get a scholarship.
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TEMA 30:
HABIT'ALIA

3anarrda 2
PAJIIOHABIT'ALILSA

1. , . . .
<‘f‘/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI0 MOBOIO

RADIONAVIGATION

Radio navigation or radionavigation is the application of radio frequencies
to determining a position on the Earth. Like radiolocation, it is a type of radio
determination.

The first system of radio navigation was the Radio Direction Finder, or
RDF. By tuning in a radio station and then using a directional antenna to find the
direction to the broadcasting antenna, radio sources replaced the stars and
planets of celestial navigation with a system that could be used in all weather
and times of day. By using triangulation, two such measurements can be plotted
on a map where their intersection is the position. Commercial AM radio stations
can be used for this task due to their long range and high power, but strings of
low-power radio beacons were also set up specifically for this task. Early
systems used a loop antenna that was rotated by hand to find the angle to the
signal, while modern systems use a much more directional solenoid that is
rotated rapidly by a motor, with electronics calculating the angle. These later
systems were also called Automatic Direction Finders, or ADF.

Distance measurement

Transit time

e —"Ell':" waVE

menlee ]> Dbyt
[REee it

L I._.]Ir al w2

I'| SAGE -
Principle of radar distance measurement using pulse round trip time.
One way to measure the distance to an object is to transmit a short pulse of
radio signal, and measure the time it takes for the reflection to return. The distance
is one-half the product of round trip time (because the signal has to travel to the
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cT
, . Range = —
target and then back to the receiver) and the speed of the signal. 2

where c is the speed of light in a vacuum, and 7 is the round trip time. For radar,
the speed of signal is the speed of light, making the round trip times very short for
terrestrial ranging. Accurate distance measurement requires high-performance
electronics. The receiver cannot detect the return while the signal is being sent out
— there is no way to tell if the signal it hears is the original or the return. This
means that radar has a distinct minimum range, which is the length of the pulse
multiplied by the speed of light, divided by two. In order to detect closer targets
one must use a shorter pulse length.

A similar effect imposes a specific maximum range as well. If the return
from the target comes in when the next pulse is being sent out, once again the
receiver cannot tell the difference. In order to maximize range, one wants to use
longer times between pulses, the inter-pulse time.

These two effects tend to be at odds with each other, and it is not easy to
combine both good short range and good long range in single radar. This is
because the short pulses needed for a good minimum range broadcast have less
total energy, making the returns much smaller and the target harder to detect. This
could be offset by using more pulses, but this would shorten the maximum range
again. So each radar uses a particular type of signal. Long range radars tend to use
long pulses with long delays between them, and short range radars use smaller
pulses with less time between them. This pattern of pulses and pauses is known as
the Pulse Repetition Frequency (or PRF), and is one of the main ways to
characterize a radar. As electronics have improved many radars now can change
their PRF.

Frequency modulation

Another form of distance measuring radar is based on frequency
modulation. Frequency comparison between two signals is considerably more
accurate, even with older electronics, than timing the signal. By changing the
frequency of the returned signal and comparing that with the original, the
difference can be easily measured.

This technique can be used in radar systems, and is often found in aircraft
radar altimeters. In these systems a "carrier" radar signal is frequency modulated in
a predictable way, typically varying up and down with a sine wave or sawtooth
pattern at audio frequencies. The signal is then sent out from one antenna and
received on another, typically located on the bottom of the aircraft, and the
signal can be continuously compared.

Since the signal frequency is changing, by the time the signal returns to
the aircraft the broadcast has shifted to some other frequency. The amount of
that shift is greater over longer times, so greater frequency differences mean a
longer distance, the exact amount being the "ramp speed" selected by the
electronics. The amount of shift is therefore directly related to the distance
travelled, and can be displayed on an instrument. This signal processing is
similar to that used in speed detecting Doppler radar.
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2. “? | JaiiTe Biamosiai Ha HaCTyNHi 3anMTAHHA:

What was the first system of radio navigation?

How does the RDF work?

What ways of measuring the distance to an object do you know?
What types of radars do you know?

What is PRF?

A S

3 ﬁ 3HalAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI MOBOIO

PanionaBiraiiis, BHMIpIOBaHHS BIJACTaHl, IepeaaBad, aMILUITyJHA MOIYJIAIs,
YaCTOTHA MOJMYJIAIS, YaCTOTa MOBTOPEHHSI IMITYJIbCIB, MIBUJKICTh CBITJIA, pajap,
BHCOTOMID.

E 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. The first system of was the Radio Direction Finder, or RDF.

2. One way to measure the distance to an object is to transmit a of
radio signal, and measure the time it takes for the to return.

3. Accurate requires high-performance electronics.

4. So each radar uses a particular type of :
5. Since the is changing, by the time the signal returns to the

aircraft the broadcast has shifted to some other

I'PAMATHUYHI BIIPABU
YMOBHI PEYHEHHHA 11 TUITY
BumoBTte BroJsoc yci Mo:xxiauBi yMoBHi peuenns II tumy,
S. z BUKOPHMCTOBYIOYH MiICTAHOBOYHY Ta0JINIIIO.
in the south bathe every day.
at home go to bed.
in the country go to the wood.
[ wish I were in the wood gather many mushrooms.
If T were at the camp have a very good time.
a scientist invent a time machine.
I should . . .
a composer write beautiful music.
a poet write beautiful poetry.
a writer write interesting novels.
a spaceman fly to other planets.
a sailor sail to Africa.
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6. Lr 5 Po3kpuiite 1yKKH, BAKMBAKOYM AI€CT0BA Y NOTPiOHI dopmi.

1. If I (to have) this rare book, I should gladly lend it to you. 2. The dish
would be much more tasty if she (to be) a better cook. 3. He never (to phone) you
if I didn't remind him to do that. 4. Your brother (to become) much stronger if he
took cold baths regularly. 5. If he (to be) more courageous, he would not be afraid.
6. If the fisherman was less patient, he (not to catch) so much fish. 7. If you (to
put) the ice cream into the refrigerator, it would not melt. 8. If I (to know) the
result now, I would phone her immediately. 9. If it (to snow), the children would play
snowballs. 10. If I (not to know) English, I should not be able to enjoy Byron's
poetry. 11. I (not to do) it if you did not ask me. 12. If men (to have) no
weapons, would wars be possible? 13. You will never finish your work if you
(to waste) your time like that. 14. If I (to have) his telephone number, I should
casily settle this matter with him.

7 e 5 Po3kpuiite 1y;KKH, BAKMBAKOYM AI€CTI0BA Y NOTPiOHIN dopmi.

1. If you (to do) your morning exercises every day, your health would be
much better. 2. If he was not very busy, he (to agree) to go to the museum with us. 3.
If a dog (to bite) in her leg, she would go straight to hospital. 4. If only I (to have)
more pocket money, I could buy some new English books. 5. If you gave me your
dictionary for a couple of days, I (to translate) this text. 6. If I (to be) a musician, |
should be very happy. 7. If Barbara (to get) up at half past eight, she would be
late for school. 8. I should be very glad if he (to come) to my place. 9. If he (to live)
in St. Petersburg, he would go to the Hermitage every week. 10. If he weren't such
a bookworm, he (not to spend) so much time sitting in the library. 11. If he did not
live in St. Petersburg, we (not to meet) so often.
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TEMA 30:
HABIT'ALIA

3anarrda 3
ACTPOHABIT'ALLIA

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

CELESTIAL NAVIGATION

Celestial navigation, also known as astronavigation, is a position fixing
technique that was devised to help sailors cross the featureless oceans without
having to rely on dead reckoning to enable them to strike land. Celestial
navigation uses angular measurements (sights) between the horizon and a
common celestial object. The Sun is most often measured. Skilled navigators can
use the Moon, planets or one of 57 navigational stars whose coordinates are
tabulated in nautical almanacs.

Celestial navigation is the process whereby angles between objects in the
sky (celestial objects) and the horizon are used to locate one's position on the
globe. At any given instant of time, any celestial object (e.g. the Moon, Jupiter,
navigational star Spica) will be located directly over a particular geographic
position on the Earth. This geographic position is known as the celestial object’s
subpoint, and its location (e.g. its latitude and longitude) can be determined by
referring to tables in a nautical or air almanac.

The measured angle between the celestial object and the horizon is directly
related to the distance between the subpoint and the observer, and this
measurement 1s used to define a circle on the surface of the Earth called a
celestial line of position (LOP). The size and location of this circular line of
position can be determined using mathematical or graphical methods (discussed
below). The LOP is significant because the celestial object would be observed to
be at the same angle above the horizon from any point along its circumference at
that instant.

An example illustrating the concept behind the intercept method for
determining one’s position is shown in the Figure below. (Two other common
methods for determining one’s position using celestial navigation are the
longitude by chronometer and ex-meridian methods.) In the image below, the
two circles on the map represent lines of position for the Sun and Moon at 1200
GMT on October 29, 2005. At this time, a navigator on a ship at sea measured
the Moon to be 56 degrees above the horizon using a sextant. Ten minutes later,
the Sun was observed to be 40 degrees above the horizon. Lines of position were
then calculated and plotted for each of these observations. Since both the Sun
and Moon were observed at their respective angles from the same location, the
navigator would have to be located at one of the two locations where the circles
Cross.
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In this case the navigator is either located on the Atlantic Ocean, about
350 nautical miles (650 km) west of Madeira, or in South America, about
90 nautical miles (170 km) southwest of Asuncion, Paraguay. In most cases,
determining which of the two intersections is the correct one is obvious to the
observer because they are often thousands of miles apart. As it is unlikely that
the ship is sailing across the Pampas, the position in the Atlantic is the correct
one. Note that the lines of position in the figure are distorted because of the
map’s projection; they would be circular if plotted on a globe.

2. ? JlaiiTe BiANOBIil HA HACTYIHI 3aNIUTAHHS:

What do you know about celestial navigation?

Where is celestial navigation used?

What is the principle of operation of celestial navigation?
What is LOP?

What is sextant used for?

Nk W=

3. Le 5 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICBKOK MOBOI)

Mopermnnagelb, acCTpoHaBIralisi, MOPCbKUN allbMaHax, reorpadiyHe po3TairyBaHHs,
MOpCbKa MUJIS, TOYKA MEpPETUHY, BU3HAYaTH, MATEMaTUYHUN METOJ, Mara
30pSTHOTO Heoa.

Z 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.
IlepekagiTh pe4eHHs YKPAiHCHKOK MOBOIO

1. Celestial navigation, also known as :

2. Celestial navigation uses (sights) between the horizon and a
common celestial object.

3. The measured angle between the and the horizon is directly
related to the distance between the and the observer.

4. An example illustrating the concept behind the for determining
one’s position is shown in the Figure below.

5. In most cases, determining which of the two is the correct one is
obvious to the because they are often thousands of miles apart.
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I'PAMATHUYHI BIIPABU
YMOBHI PEYHEHHA 111 THUITY

E BumosTte BroJsoc yci Mo:kiauBi yMoBHi pedenns 111 Tumy,

3. BUKOPHCTOBYIOYH MiICTAHOBOYHY Ta0JIMIII0.
translated the article found out all about
yesterday this discovery.
met you yesterday told you something.
learned my lesson got a good mark.
seen your brother found out all about
[ wish [ had yesterday I should his illness.
If T had bought a dictionary have done the work well.
gone to the library met interesting
had more practice people.
in chess been sent abroad.
asked you to help me been pleased.

6. ¢ 5 Po3kpuiite 1y;KKH, BAKMBAKOYM AI€CTI0BA Y NOTPiOHIN dopmi.

1. If you were on a hijacked plane, you (to attack) the hijackers? 2. If they were
on a hijacked plane, they (to stay) calm and probably (to survive). 3. If my friend
had been trying harder, he (to succed). 4. If I (to live) in 1703, I shouldn't
(wouldn't") have had a computer. 5. If she (to smell) smoke in the middle of the
night, she would telephone the fire brigade and run into the street and shout
"Fire!" 6. If he (to invite), he would have come to the party lust night. 7. If the
driver in front hadn't stopped suddenly, the accident (not to happen). 8. If you (not to
know) how to play, my sister will explain the rules to you. 9. If she had told them it
was her birthday, they (to give) her a birthday present. 10. If I had more time, I (to
read) more books. 11. If their TV had been working, they (to watch) the
President's speech last night. .12. If my T-shirt hadn't been 100 percent cotton, it
(not to shrink) so much. 13. How can you become more popular in your class: if
you (to get) the top mark in mathematics or English or if you (to be) good at
sports? 14. If they (to go) by car, they would have saved time. 15. If I (to be) a bird,
I would be able to fly. 16. If he (to bring) his book home, he would have done his
homework last night. 17. If my mother (to win) a million pounds, she would spend
it as fast as possible. 18. If you had been feeling well, you (to be) in class yesterday.

- ﬁ Po3kpuiiTe 1y:KKH, B/KMBAKYH Ji€CJI0BA Y NOTPiOHIN dopmi.

1. I am sorry that you do not read English novels; if you (to read) them, I (to
lend) you some very interesting ones. 2. You say that you did not read yesterday's
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papers; if you (to read) them, you (to see) the announcement of Professor X's
coming to our town. 3. He is not ill: if he (to be) ill, he (not to play) tennis so much.
4. He was not ill last week: if he (to be) ill, he (not to take) part in the football
match. 5. How slippery it is! If it (not to rain), it (not to be) so slippery. 6. I am glad
I was able to attend the lecture yesterday. You (to be) displeased if I (not to come)?
7. Let's take a taxi to the railway station: we have very much luggage. If we (not to
have) so much luggage, we (to walk). 8. Stop working and let's go inside: it is too
dark. If the evening (not to be) so dark, we (to continue) the work. 9. I don't believe
you: you only say that you want to know languages. If you (to be) really interested in
languages, you (to study) them.

8 ﬁ YTBOpITH YMOBHI peYeHHH.

1. He is busy and does not come to see us. If ... 2. The girl did not study well
last year and received bad marks. If ... 3. He broke his bicycle and so he did not go
to the country. If ... 4. He speaks English badly: he has no practice. If ... 5. [ had a
bad headache yesterday, that's why I did not come to see you. If ... 6. The ship was
sailing near the coast, that's why it struck a rock. If ... 7. He was not in town,
therefore he was not present at our meeting. If ... 8. The pavement was so slippery
that I fell and hurt my leg. If ... 9. The sea is rough, and we cannot sail to the
island. If ... 10. They made a fire, and the frightened wolves ran away. If ... 11. It
is late, and I have to go home. If ... 12. I was expecting my friend to come, that's
why I could not go to the cinema with you. If ... 13. He always gets top marks in
mathematics because it is his favourite subject and he works a lot at it. If ... 14. 1
did not translate the article yesterday because I had no dictionary. If ... 15. We lost
our way because the night was pitch-dark. If ... 16. The box was so heavy that |
could not carry it. That's why I took a taxi. If ...
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TEMA 30:
HABIT'ALIA

3anarrda 4
I'’IOBAJIBHA CUCTEMA HABIFAHIi

1. ; . . .
Ve , IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

i The Global Positioning System (GPS) is
; bt ) ;:.'_
A3

GLOBAL POSITIONING SYSTEM

the only fully functional Global Navigation
Satellite System (GNSS). The GPS uses a
constellation of between 24 and 32 Medium
Earth Orbit satellites that transmit precise
microwave signals, that enable GPS receivers
to determine their location, speed, direction,
and time. GPS was developed by the United
States Department of Defense. Its official name
1s NAVSTAR-GPS.

Similar satellite navigation systems
include the Russian GLONASS (incomplete as of 2008), the upcoming European
Galileo positioning system, the proposed COMPASS navigation system of
China, and IRNSS (Indian Regional Navigational Satellite System).

Following the shooting down of Korean Air Lines Flight 007 in 1983,
President Ronald Reagan issued a directive making the system available free for
civilian use as a common good. Since then, GPS has become a widely used aid
to navigation worldwide, and a useful tool for map-making, land surveying,
commerce, scientific uses, and hobbies such as geocaching. GPS also provides a
precise time reference used in many applications including scientific study of
earthquakes, and synchronization of telecommunications networks.

History

The basic idea to build up a navigation system using satellites already
existed before World War II. In May 11, 1939 the German aerospace scientist
Karl Hans Janke announced in Berlin a patent for a ‘“Position indicator
concerning to aircrafts” which had been issued on November 11, 1943. In the
patent, he assumed two distant bodies (satellites) which are permanently sending
electromagnetic signals. Those signals can be received and be shown on a screen
as a vector. By laying a map on that screen it would be even possible to
determine origin and direction of an object.

The first satellite navigation system, Transit, used by the United States
Navy, was first successfully tested in 1960. Using a constellation of five
satellites, it could provide a navigational fix approximately once per hour. In
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1967, the U.S. Navy developed the Timation satellite which proved the ability to
place accurate clocks in space, a technology the GPS relies upon. In the 1970s,
the ground-based Omega Navigation System, based on signal phase comparison,
became the first world-wide radio navigation system. The design of GPS is
based partly on similar ground-based radio navigation systems, such as LORAN
and the Decca Navigator developed in the early 1940s, and used during World
War II. Additional inspiration for the GPS came when the Soviet Union
launched the first Sputnik in 1957. A team of U.S. scientists led by Dr. Richard
B. Kershner were monitoring Sputnik's radio transmissions. They discovered
that, because of the Doppler effect, the frequency of the signal being transmitted
by Sputnik was higher as the satellite approached, and lower as it continued
away from them. They realized that since they knew their exact location on the
globe, they could pinpoint where the satellite was along its orbit by measuring
the Doppler distortion.
Basic concept of GPS operation

A GPS receiver calculates its position by carefully timing the signals sent
by the constellation of GPS satellites high above the Earth. Each satellite
continually transmits messages containing the time the message was sent, a
precise orbit for the satellite sending the message (the ephemeris), and the
general system health and rough orbits of all GPS satellites (the almanac). These
signals travel at the speed of light through outer space, and slightly slower
through the atmosphere. The receiver uses the arrival time of each message to
measure the distance to each satellite, from which it determines the position of
the receiver. The resulting coordinates are converted to more user-friendly forms
such as latitude and longitude, or location on a map, then displayed to the user.

It might seem that three satellites would be enough to solve for a position,
since space has three dimensions. However, a three satellite solution requires the
time be known to a nanosecond or so, far better than any non-laboratory clock
can provide. Using four or more satellites allows the receiver to solve for time as
well as geographical position, eliminating the need for a very accurate clock. In
other words, the receiver uses four measurements to solve for four variables: x,
y, z, and t. While most GPS applications use the computed location and not the
(very accurate) computed time, the time is used in some GPS applications such
as time transfer and traffic signal timing.

The Global Positioning System, while originally a military project is
considered a dual-use technology, meaning it has significant applications for
both the military and the civilian industry.

Military

The military applications of GPS span many purposes:

Navigation: GPS allows soldiers to find objectives in the dark or in
unfamiliar territory, and to coordinate the movement of troops and supplies. The
GPS-receivers commanders and soldiers use are respectively called the
Commanders Digital Assistant and the Soldier Digital Assistant.

Target tracking: Various military weapons systems use GPS to track
potential ground and air targets before they are flagged as hostile. These weapon
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systems pass GPS co-ordinates of targets to precision-guided munitions to allow
them to engage the targets accurately. Military aircraft, particularly those used in
air-to-ground roles use GPS to find targets (for example, gun camera video from
AH-1 Cobras in Iraqg show GPS co-ordinates that can be looked up in Google
Earth).

Missile and projectile guidance: GPS allows accurate targeting of
various military weapons including ICBMs, cruise missiles and precision-guided
munitions. Artillery projectiles with embedded GPS receivers able to withstand
accelerations of 12,000G have been developed for use in 155 mm howitzers.

Search and Rescue: Downed pilots can be located faster if they have a
GPS receiver.

Reconnaissance and Map Creation: The military use GPS extensively to
aid mapping and reconnaissance.

The GPS satellites also carry a set of nuclear detonation detectors
consisting of an optical sensor (Y-sensor), an X-ray sensor, a dosimeter, and an
Electro-Magnetic Pulse (EMP) sensor (W-sensor) which form a major portion of
the United States Nuclear Detonation Detection System

2. “? | JaiiTe Biamosiai Ha HacTyNHi 3anMTAHHSA:

What do you know about the history of GPS?

What was the first satellite navigation system?

What satellite navigation systems do you know?

How does GPS operate?

What advantages and disadvantages of GPS do you know?
What military applications of GPS do you know?

A

3 ﬁ 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICHKOK MOBOIO

HapiramiiiHa cucrteMa, CYNyTHUK, TEJIEKOMYHIKalllifHA Mepexka, 4YacToTa,
MOXJIMBICTh, OpOiITa, OOYMCIIIOBATH, TepeAaBaTH IOBIJIOMJICHHS, IIBUJKICTb
CBITJIa, KOOPJMHATH, BUMIp, BIICbKOBa cepa.

z 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.

4. IlepekagiTh pe4eHHs YKPAiHCHKOK MOBOIO

1. The GPS uses a of between 24 and 32 Medium Earth Orbit
satellites that transmit precise .
2. GPS also provides a used in many applications including
scientific study of :

3. The basic idea to build up using satellites already existed
before World War II.
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4. A GPS calculates its position by carefully timing the signals sent
by the constellation of GPS high above the Earth.

5. Various military use GPS to track potential ground and air
targets before they are flagged as

I'PAMATHUYHI BITPABHU
YMOBHI PEYEHHS SMIITAHOI'O THUITY

5 ﬁ YT1Bopith yYMOBHI peueHHs1. He 3a0yabTe nmpo 3MilliaHi BUIIAIKH.

1.1 shall go to the dentist because I have a toothache. If ... 2. He is groaning
with pain now because he did not go to the dentist to have his tooth filled. It... 3.
She does not go to the polyclinic because she does not need any treatment. If ... 4.
He will not go to see the play as he was present at the dress rehearsal. If ... 5. He
went to Moscow specially to hear this famous singer because he is fond of him. If
... 6. We did not go to the cafeteria room to have a glass of lemonade because we
were not thirsty. If ... 7. She could not mend her dress herself because she had no
needle. If ... 8. He is not a first-class sportsman now because he did not train
enough last year. If ... 9. The pupils were active because they wanted to understand
this difficult material. If ... 10. The pupils did not understand the homework
because they were inattentive. If ...

6 P.é% IlepexaaiTh aHIVIIICHLKOI0 MOBOIO.

1. SlkOu BiH He OyB Takuii KOPOTKO30pHWH, BIH OM BII3HAB MEHE BUOpa B Tearpi. 2.
Bona 3mopoBa- SIkOu BoHa Oyna xBopa, 11 Opat ckazaB Ou MeHi Tpo 11€ Buopa. 3. Bu 0
Oarato 3HaJIU, SIKOW PEryJsipHO YUTANU 1eH xypHai. 4. SIkOu s goBiznaiacs mpo 1e
pawiie, To He cuaia 0 3apa3 Baoma. 5. SlkOu moi Gateku Oynu Oarati, BOHH O yKe
JaBHO KyMuJd MeHl1 MamwuHy. 6. Bona myxe Ttamanouta. bymo 6 moGpe, 1106
0aThbKM KyNWIH il miaHiHO. SIKII0 BOHA MOYHE IpaTu 3apa3, BoHA OyJie BUIATHUM
My3UKaHTOM. 7. SlkOu 51 3HaB (paHIly3bKy MOBY, 51 O YK€ JaBHO TTOTOBOPUB 3 HEIO.
8. SIkOu 51 3HaB HiMELLKY MOBY, s 0 unTaB [ere B opuridaii. 9. SIkOu 51 XKuB OIHU3BKO,
s 0 yacrime 3axoauB 10 Bac. 10. SlkOu BU He mepepBajii HAC y4opa, MU O 3aKIHUMIIH
poboty ByacHO. 11. SlkOu BiH He JOTPUMYBABCA MOpPaJ JiKaps, BIH OU HE OJlyKaB
TakK IMBHUAKO. 12. SIkOu BiH HEe OyB TaJaHOBUTHM XYJOXXHUKOM, MOTO KapTUHY HE
npuifHsiin 6 Ha BUcTaBKy. 13. SIkOuM BM TOAl moOcCiyXaiaucs MOE€I Mopaiu, BU O HE
Oyiu 3apa3 y TakoMy CKpyTHOMY cTaHoBuIi.l4. SIkOu s He OyB Takui
3alHATHH Y 111 JH1, s1 O JOomoMIT TOO1 BYOpA.
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7.4 IepexaaaiTh aHIiCHKO0I0 MOBOIO.

1. Bin Tak 3miauBcs! SIkOu Bu ioro 3ycTpuim, Bu O Horo He Bri3HAMM. 2. SlkOu s OyB
Ha BallIOMy Micl, 51 6 mopaauBcs 3 6arbkaMu. 3. SIkOu 3apa3 miaidioB TpaMmBai, Mu 0
He cri3Huucs. 4. SIkOu BiH 3HaB, 1110 1€ BaC 3aCMYTUTh, BiH OyB OU 00epeXXHIIMM. 5.
SxOu BM MEHi JIONOMOIJIM PO3B'sI3aTH 1110 3aja4y, s OyB OUM BaMm JyKe BISYHUU. 6.
[IIkona, 110 HaM paHille He CHallo Ha AYMKY MOILIYKaTH KHUTY B O10mioreni. Mu 6
3po0miM poOOTy BYACHO 1 3apa3 Oynu O yxke BUibHI. 7. IIIkoma, mo B Hac Oyno Tak
MaJio ypokiB. SIkOu My Ouiibllie monpamoBain, MU O Kpaille 3Hajau MoBy. 8. SkOu
BIH PEryJSpHO HE BIJ[BIlyBaB CIIOPTHBHI TPEHYBaHHs, BIH HE JOCSAT OM TaKoro
yCIixXy Ha 3MaranHsax. 9. Slkbu Tu momepenuB MEHE 3a3fajeriib, 1 0 yxe OyB y
Mockai. 10. llkoxa, mo BoHa Bxe minuia. SkOu T 3atenedoHyBaB paHillie, BOHA
Oyna 6 3apa3 TyT. 11. SIkOu BiH OyB pO3yMHIIIMM, BIH OM HE MIIIOB y4opa B Jic. 12.
SxOu BOHA HE HaJIiCIIaia BUOpa 1OTO JINCTA, Miil OpaT OyB Ou 3apa3 Broma. 13. o
0 Mu 3apa3 pobwmim, KO Mama He crekia Buopa rupir? 14. lllkonma, mo Bu He
yynu My3uky PaxmaninoBa. SIkOu Bu ii dynu, BU O 3HAIM, KUK 1€ Y4yIOBHA KOM-
no3utop. 15. 51 BneBHeHuil, 110 BCi Oynu O paji, skOu Bedip BiIOYBCS.
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TEMA 30:
HABIT'ALIA

3aHarTda 5
I''IOBAJIBHA HABIFAHIfIHA CYINIYTHUKOBA CUCTEMA

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

GLOBAL NAVIGATION SATELLITE SYSTEM (GLONASS)

GLONASS (Global Navigation Satellite System) is a radio-based satellite
navigation system, developed by the former Soviet Union and now operated for
the Russian government by the Russian Space Forces. It is an alternative and
complementary to the United States' Global Positioning System (GPS) and the
planned Galileo positioning system of the European Union (EU).

Development on the GLONASS began in 1976, with a goal of global
coverage by 1991. Beginning on 12 October 1982, numerous rocket launches
added satellites to the system until the constellation was completed in 1995.
Following completion, the system rapidly fell into disrepair with the collapse of
the Russian economy. Beginning in 2001, Russia committed to restoring the
system, and in recent years has diversified, introducing the Indian government as
a partner, and accelerated the program with a goal of restoring global coverage
by 2009.

Purpose

GLONASS was developed to provide real-time position and velocity
determination, initially for use by the Soviet military for navigation and ballistic
missile targeting. It was the Soviet Union's second generation satellite navigation
system, improving on the Tsikada system which required one to two hours of
signal processing to calculate a location with high accuracy. By contrast, once a
GLONASS receiver is tracking the satellite signals, a position fix is available
instantly. It is stated that at peak efficiency the system's standard positioning and
timing service provide horizontal positioning accuracy within 57-70 meters,
vertical positioning within 70 meters, velocity vector measuring within 15 cm/s,
and time transfer within 1 ps (all within 99.7% probability).

Orbital characteristics

A fully operational GLONASS constellation consists of 24 satellites, with
21 used for transmitting signals and three for on-orbit spares, deployed in three
orbital planes. The three orbital planes' ascending nodes are separated by 120°
with each plane containing eight equally spaced satellites. The orbits are roughly
circular, with an inclination of about 64.8°, and orbit the Earth at an altitude of
19,100 km, which yields an orbital period of approximately 11 hours, 15
minutes. The planes themselves have a latitude displacement of 15°, which
results in the satellites crossing the equator one at a time, instead of three at
once. The overall arrangement is such that, if the constellation is fully populated,
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a minimum of five satellites are in view from any given point at any given time.

Each satellite is identified by a "slot" number, which defines the
corresponding orbital plane and the location within the plane; numbers 1-8 are in
plane one, 9-16 are in plane two, and 17-24 are in plane three.

A characteristic of the GLONASS constellation is that any given satellite
only passes over the exact same spot on the Earth every eighth sidereal day.
However, as each orbit plane contains eight satellites, a satellite will pass the
same place every sidereal day. For comparison, each GPS satellite passes over
the same spot once every sidereal day.

2. ? JlaiiTe BiANOBIJl HA HACTYIHI 3aNIUTAHHSA:

What do you know about the history of GLONASS?

How does GLONASS operate?

What advantages and disadvantages of GLONASS do you know?
Where is GLONASS used?

What military applications of GLONASS do you know?

Nk W=

3. Le 5 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICHKOK MOBOIO

KocMiuHi BiiiCbKa, MOKPUTTS, MYCK PAKETH, IIBHUJKICTh, OaliCTUYHA paKeTa,
HaBEJCHHS, TOYHICTh, BU3HAUCHHS MICLS pPO3TAllyBaHHS, NEpeJaBaTH CHUTHAI,
BUCOTA HaJ pIBHEM MOpsI, €EKBATOP.

E 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.
IlepekagiTh pe4eHHs] YKPAiHCHKOK MOBOIO

1. Development on the began in 1976, with a goal of

by 1991.

2. GLONASS was developed to provide real-time position and
determination, initially for use by the Soviet military for navigation and

targeting.
3. A fully operational GLONASS consists of 24 satellites.
4. The planes themselves have a displacement of 15°.

5. Each 1s identified by a "slot" number.
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I'PAMATHUYHI BITPABHU
HHPSAMA TA HEITPAMA MOBA

E IlepekiiagiTh aHIIiIHCHKOI0 MOBOIO. 3BEPHITH yBary Ha

3. BUKOPHCTAHHA 4Yac0BUX GOpPM y NpAMil Ta HenpsiMiii MOBI.
Miii npyr ckazaB: “MeHi qyxe Miii 1pyr ckasas, 10 HOMY JTyKe
1Mo100a€ThCS TPaTH HA TUTApi.” M0100a€THCS TPATH HA TUTAPI.
Mos mama ckazaina: “s Bxke Most MmaMa cka3zaja, 0 BiKe
MIPUrOTyBaJia BEYepo.” MIPUTOTYBAJIA BEYEPIO.

Hamr npodecop ckazas: “HactymnHoro Hamr npodecop ckazas, 110
TKHS Ballla TpyTmia cKjiajaTUMe ICUT.” | HACTYITHOTO THXKHSI Hallla rpyna

CKJIaJJaTUME 1CITUT.
B miit kau31 manmcano: “LIo6 gocartu B miii kHU31 HamMcaHo, 10 1100

YCIIXY, JIIOJAMHA TOBUHHA O6arato JOCSITTH YCIIXY, JIOJIMHA TTOBUHHA

npaioBartu.” OaraTo nparroBaTH.

I'arHa cka3zana: “Mu 3HAWUIILIL V JIiCl "anHa cka3ana, 10 BOHU 3HAWIILIL
5

Oararo rpu6iB Ta ATIA.” y Jici 6araTo rpubiB Ta ATI.

6 ﬁ Tpauncdopmyiite peyeHHs 3 IPAMOI MOBH y HENpPsSIMY.

Example: The teacher said to the pupils, “You may go home.” —
The teacher told the pupils that they might go home.

Mother said to her son, “You may go to the cinema.”

The doctor said to the sick man, “You may go.”

He said to me, “You may come to our party.”

The girl said to her friend, “You may work in my room.”
My mother said to me, “You may stay at home today.”
The boss said to us, “You may take 2 free days.”

The shop-assistant said to me, “ You may buy this dress.”

Nownk D=

7. IlepekaxiTh HACTYIIHI XiaJI0ru y HENPsAMii MOBI.

Mary: 1 don’t want to go to the canteen alone. Will you join me for lunch?
Ann: I’d love to.

Mary: When will you be free?

Ann: In half an hour.

Mary: All right, then, we’ll go together.

Jack: Will this tie match my new suit?

Mary: Not quite, I’'m afraid. It’s too dark, don’t buy it.

Jack: And what about this one?
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Mary: Yes, dear. That’s a nice one. Let’s take it.
Peter: How long are you going to stay here?
Ann: Two or three days, I think.
Peter: Then you’ll have enough time to see the sights.
Would you like to begin tomorrow morning?
Ann: I’d love to.
Max: Excuse me. Can you speak English?
Ann: Yes, a little.
Max: Could you tell me how to get to the Trafalgar Square from here?
Ann: Yes, certainly. You can take the 12 bus.
It won’t take you 10 minutes to get there.
Max: Thank you very much.
Ann: Not at all.
Mary: Are you ready to go?
Ann: Not yet.
Mary: When will you be ready?
Ann: In five minutes.
Mary: Hurry up, I’m waiting for you.

z IlepenaiiTe 3MiCcT HAIaHUX CUTYyalil y PAMiil MOBI Yy BUTJIsAI
aiaJjioris.

Ann met her old friend Nick at the theatre during an interval. She was surprised
to see him, because she had thought that Nick was still travelling on business. They
spoke about their impressions of the play. Nick said that he had seen the same play
in London, and he didn’t see much difference between the two productions. Ann
liked the cast very much, she found that her favourite actress played very good.
Nick said that the actress who had played the same part in the London theatre was
very talented, too, though he didn’t remember her name.

Peter asked John whether he could stay and help him with his work. John agreed
to stay, but wanted to know whether Peter was going to keep him long. Peter said it
would not take them more than an hour.

Jane told Mary that her friends and she had decided to go to the country for the
week-end, and asked Mary whether she’d like to join them. Mary said that she’d be
glad. Jane told Mary that they had agreed to meet at the station at eight the next
morning, and asked her not to be late.

John invited Peter to a party, saying that it was going to take place the next day.
Thanking John for the invitation, Peter said at first that he was not sure that he
would be able to come, because it was quite unexpected, and he would have to
change his plans, and then asked John not to be very angry if he was a little late.
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Peter met George in the street and after the usual greetings asked him whether
he had really decided to get a new job. George said that he had found a job that had
to do with medicine. Peter asked whether this was a strong decision, and George
answered that it was, because he was interested in medicine and planned to enter a
medical college the next year.
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TEMA 30:
HABIT'ALIA

3aHarTHa 6
TI'AJIVIEO (CYITYTHUKOBA CUCTEMA HABIFAIIIi)

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

SATELLITE NAVIGATION SYSTEM GALILEO

Galileo i1s a satellite navigation system currently being built by the
European Union (EU) and European Space Agency (ESA). The €20 billion
project is named after the famous Italian astronomer Galileo Galilei. One of the
political aims of Galileo is to provide a high-precision positioning system upon
which European nations can rely, independently from the Russian GLONASS,
US GPS, and Chinese Compass systems, which can be disabled for commercial
users in times of war or conflict.

When in operation, it will use two ground operations centers, near
Munich, Germany and in Fucino, Italy. The system was initially expected to
become operational by 2012, but that date has been repeatedly moved back. As
of 2011, initial service is expected around 2014 and completion by 2019.

Galileo will be a free service. It is intended to provide horizontal and
vertical positions measurements with metre-class precision, and better
positioning services at high latitudes than GPS and GLONASS. As a further
feature, Galileo will provide a global Search and Rescue (SAR) function. To do
so, each satellite will be equipped with a transponder, which is able to transfer
the distress signals from the user's transmitter to the Rescue Co-ordination
Centre, which will then initiate the rescue operation. At the same time, the
system will provide a signal to the user, informing them that their situation has
been detected and that help is on the way. This latter feature is new and is
considered a major upgrade compared to the existing GPS and GLONASS
navigation systems, which do not provide feedback to the user. The use of basic
(low-precision) Galileo services will be free and open to everyone. The high-
precision capabilities will be available for paying commercial users and for
military use.

The first satellites will bear the names of eleven-year-old Thijs from
Belgium and nine-year-old Natalia from Bulgaria who are the first winners of the
European Comission's Galileo children's drawing competition. Competition
winners from the remaining 25 Member States will name the satellites which
will be launched until 2019.

Galileo is intended to be an EU GNSS civilian system that allows all users
access to it. GPS is a US GNSS military system that provides location signals
that have high precision to US military users, while also providing less precise
location signals to others. The GPS had the capability to block the "civilian"
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signals while still being able to use the "military" signal (M-band). A primary
motivation for the Galileo project was European concern that the US could deny
others access to GPS during political disagreements.

2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

1. What do you know about the history of Galileo?
2. How does Galileo operate?

3. What is the political name of Galileo?

4. Where is Galileo used?

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI MOBOIO

CynyTHHKOBa HaBiramiiHa cuctemMa, ECBpoOIMeichbke KOCMIYHE areHTCTBO,
MOJIITUYHA  METa, KOMEPIMHWI  KOPUCTyBad, Ha3eMHa  eKCIUTyaTallid,
BHUMIPIOBaHHS, TTONTYKOBO-PSITYBaJIbHA OTIEparlis.

Z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiiagiTh pe4eHHsI YKPAiHCHKOI0 MOBOIO.

1. One of the political aims of Galileo is to provide a high-precision
upon which European nations can rely.

2. It is intended to provide horizontal and vertical positions with
metre-class precision.

3. The capabilities will be available for paying and for
military use.

4. Galileo is intended to be an EU GNSS that allows all users
access to it.

5. A primary motivation for the Galileo project was European that

the US could deny others access to GPS during political

I'PAMATHUYHI BITPABHU
3MIHA YACIB Y HEITPSIMII MOBI

5. ﬁ IlepepoOiTh peyeHHs1 3 IPAMOI MOBHU B HENPAMY

NOTE that a newspaper reporter is talking to one of the boys at David's school. His
name is Philip. Philip didn't go to the opening of the new school, and he doesn't
want to study at the new school.

Reporter: Why didn't you go to the opening of the new school, Philip?

Philip: Because I don't think it will be a good school.

Reporter: Way not?
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Philip: Because it will be too big. The teachers won't know all the children. It will
be like a factory.

Reporter: What school did you go to before the new school was built?

Philip: I went to the Grammar School.

Reporter: What form were you in?

Philip: I was in the sixth form. My brother went to the Grammar School too. He
was in the third form. He's very clever, but I don't think he will work hard enough
in the new school. The other children in his form will not be as clever as he is; he
won't have to work hard to do well.

Reporter: Will you go to the new school?

Philip: No, I won't. I'm going to leave school as soon as I can. I shall study at
home.

Reporter: Will your brother go to the new school?

Philip: Yes. He will have to go.

Reporter: What do your parents think?

Philip: They think I'm right

6. ﬁ IlepepoOiTh peyeHHs 3 MPSAMOI MOBHU B HENPSAMY

1. "Yesterday Tom and I went to look at a house that he was thinking of buying. It
was rather a nice house and had a lovely garden but Tom decided against it
because it was opposite a cemetery," said Celia.

2. "I don't know what to do with all my plums. I suppose I'll have to make jam.
The trouble is that no one in my family eats jam," she said.

3. "We like working on Sundays because we get double pay," explained the
builders.

4. He said, "l am quite a good cook and I do all my own washing and mending
too."

- Pf% IlepepoOiTh peyeHHsI 3 IPAMOI MOBHU B HENPAMY

1. "You can keep that one if you like, Joan," she said. "I've got plenty of others."

2. "I'm going fishing with mother this afternoon," said the small boy, "and we are
going into the garden now to dig for worms."

3. "You've got my umbrella," said I crossly. "Yours is in your bedroom."

4. "I know exactly what they said," the private detective explained to his client,

"because I put a tape-recorder under the table."

"I'll sit up till she comes in, but I hope she won't be late," said Mrs. Pitt.

"If you give me some wire, I'll hang that picture for you," said my cousin.

7. "I have a Turkish bath occasionally, but it doesn't seem to make any difference
to my weight," she said.

SN
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SUPPLEMENTARY TEXT

8 ; . . .
4;/ IIpouuTajiTe Ta NepeKJAAITH TEKCT YKPAIHCHKOI0 MOBOI)

COMPASS NAVIGATION SYSTEM

The Compass system (also known as Beidou-2, BD2) is a project by China
to develop an independent global satellite navigation system. It became
operational with coverage of China and surrounding areas in December 2011. It
is planned to offer services to customers in the Asia-Pacific region by 2012 and
the global system should be finished by 2020.[3]

Compass is not an extension to the previously deployed Beidou-1, but a
new global navigation satellite system (GNSS) similar in principle to GPS,
GLONASS, and Galileo. The system is intended to be compatible and
interoperable with these other systems.

The new system will be a constellation of 35 satellites, which include 5
geostationary orbit (GEO) satellites and 30 medium Earth orbit (MEO) satellites,
that will offer complete coverage of the globe. The ranging signals are based on
the CDMA principle and have complex structure typical of Galileo or
modernized GPS. Similar to the other GNSS, there will be two levels of
positioning service: open and restricted (military). The public service shall be
available globally to general users. When all the currently planned GNSS
systems are deployed, the users will benefit from the use of a total constellation
of 75+ satellites, which will significantly improve all the aspects of positioning,
especially availability of the signals in so-called urban canyons. The general
designer of Compass navigation system is Sun Jiadong, who is also the general
designer of its predecessor, Beidou navigation system.

Frequencies for Compass are allocated in four bands: E1, E2, ESB, and E6
and overlap with Galileo. The fact of overlapping could be convenient from the
point of view of the receiver design, but on the other hand raises the issues of
inter-system interference, especially within E1 and E2 bands, which are allocated
for Galileo's publicly-regulated service. However, under International
Telecommunications Union (ITU) policies, the first nation to start broadcasting
in a specific frequency will have priority to that frequency, and any subsequent
users will be required to obtain permission prior to using that frequency, and
otherwise ensure that their broadcasts do not interfere with the original nation's
broadcasts. It now appears that Chinese Compass satellites will start transmitting
in the E1, E2, E5SB, and E6 bands before Europe's Galileo satellites and thus
have primary rights to these frequency ranges.

Although almost nothing has yet been officially announced by Chinese
authorities about the signals of the new system, the launch of the first Compass
satellite permitted independent researchers not only to study general
characteristics of the signals but even to build a Compass receiver.
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TEMA 31:
T'EOIH®OPMAIIMHI CACTEMHU

3anarra 1 5
I'EOIH®OPMAIINHA CUCTEMA - 3AT'AJIBHI BITOMOCTI

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

GEOGRAPHIC INFORMATION SYSTEM

Geographic information system (GIS) is a system designed to capture, store,
manipulate, analyze, manage, and present all types of geographical data. The
acronym GIS is sometimes used for geographical information science or geospatial
information studies to refer to the academic discipline or career of working with
geographic information systems. In the simplest terms, GIS is the merging of
cartography, statistical analysis, and database technology.

A GIS can be thought of as a system — it digitally creates and “manipulates”
spatial areas that may be jurisdictional, purpose, or application-oriented. Generally,
a GIS is custom-designed for an organization. Hence, a GIS developed for an
application, jurisdiction, enterprise, or purpose may not be necessarily
interoperable or compatible with a GIS that has been developed for some other
application, jurisdiction, enterprise, or purpose. What goes beyond a GIS is a
spatial data infrastructure, a concept that has no such restrictive boundaries.

In a general sense, the term describes any information system that integrates
stores, edits, analyzes, shares, and displays geographic information for informing
decision making. GIS applications are tools that allow users to create interactive
queries (user-created searches), analyze spatial information, edit data in maps, and
present the results of all these operations. Geographic information science is the
science underlying geographic concepts, applications, and systems.

What then are Geographical Information Systems? The narrowest answer to
this is to regard GIS as a type of software. In simple terms, a GIS is a computer
package that is designed to represent Geographical Information effectively. It is,
therefore, a system that allows us to handle information about the location of
features or phenomena on the Earth’s surface. This is usually done by combining a
database management system (DBMS) with a computer mapping system. Thematic
information that says what a feature is stored as a row of data in the DBMS.
Technically, this is referred to as attribute data. Each row of attribute data is linked
to information on where the feature is located. This is termed spatial data and is
stored using co-ordinates but is usually represented graphically using the ‘mapping
system’. ‘Mapping system’ is perhaps an over-simplification, as in addition to
providing the ability to draw maps, this deals with all the functionality that is
explicitly spatial, including responding to queries such as ‘what is at this location?’
and calculating distances, areas and whether features are connected to each other.
A GIS software package is thus a geographical database management system.
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2. “? | JaiiTe Biamosiai Ha HaCTyNHi 3anMTAHHA:

1. Give the definition of the term “Geographic information system”.
2. What does GIS consist of?

3. What is database management system?

4. Explain the meaning of the term “GIS software package”.

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIICHKOI MOBOIO

['eoindopmariiiina cucrteMa, TeonpocTopoBa iH(OpMaIlis, CTATUCTUYHUA aHai3,
TEXHOJIOTisI 0a3 JaHWX, MPOCTOPOBI KOOPAMHATH, NpPOrpaMHe 3a0e3MeUeHHS,
KOMIUIEKT  OOYHCIIIOBAJIBLHOTO  OOJIaJHAHHSA, MICIIE3HAXODKEHHS, CHCTEMa
yIpaBiIiHHS 623010 JaHUX.

E 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.

4. IlepekagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO
1. Geographic information system (GIS) is a system designed to capture,
, manipulate, , manage, and present all types of
2. What goes beyond a GIS is a , a concept that has no such
restrictive boundaries.
3. The narrowest answer to this is to regard GIS as a type of :
4. In simple terms, a GIS is a that is designed to represent
Geographical Information effectively.
5. A GIS software package is thus a geographical system.
I'PAMATHUYHI BIIPABU
CINIOJIYYHUKHU B AHI'JIITUCBKIU MOBI
z Ilepek/iagiTh peyeHHs YKPAiHCHKOK MOBOI0, 3BEPTAIOYH
S. yBary Ha CIOJIyYHHKH.

1. It was a warm soft evening in spring, and there were many persons in the streets.
2. She did not answer him and he went to his room.

3. Put a warm coat on or you will catch cold.

4. The man read a book and made notes from time to time.

5. I'must go or I'll be late.

6. They waited some time for her, but she did not come down again.

7. The moon went down; the stars grew pale; the sun rose.
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8.
9.

She opened the door and heard their voices speaking.
He walked around but said nothing.

10.He turned over the pages of a book and looked at the pictures.

11.The children ran about and shouted.

12.This is my bench and you have no right to take it away from me.

13.He felt as if he were merely coming back from a day excursion to Manchester.

P 5 IlepekagiTh pe4eHHs AHITICHbKOI MOBOIO.

AW N —

AN D

. S paguid, 0 TIPaLIIOI0 pa30M 3 HUM.

. BoHa macnuBa, 110 BYUTHCS Y 1IbOMY 1HCTHUTYTI.

. MeH1 He3py4HO, 110 5 MOTYypOyBaB Bac.

. Miii Monoammuii OpaT BUKOHYBAB JJOMAIIIHI 3aBJIaHHA, a 0aThbKO i MaTH 111e HE

MOBEPHYJIUCS 3 pOOOTH.

. Mu noBepTasiics 1010My Mi3HO, ajie 101y He OyIo.
. 51 3Ha10 aHIMICHKY 1 hpaHIly3bKY MOBU. Y IIIKOJIi I BUBYAB TAKOX HIMEIBKY

MOBY, aji€ 3Haro 11 IIOraHo.

. Tenerpamy nocnanu mi3HO BBEYEPI 1 BIH OJIEPKUTH 11 TUIBKU BpaHII.

7.

ﬁ /lONOBHITH pe4YeHHsI.

1.
2.
3.
4.

They sent for Jim and ...

You should do the translation today or ...

She took a long time to write a composition but ...
He looked as if ...

P 5 IlepekiiagiTh peyeHHs] YKPAiHCHKOK MOBOIO.

. He was still nearly tree-quarters of a mile from home, and the lane was

becoming unpleasantly slippery, for the mist was passing into rain.

. Be quick, or it may be too late.

. real accuracy and purity she neither possessed, nor in any number of years
would acquire.

. The river was not high, so there was not more than a two or three mile current.
. It seemed to him that he could contrive to secure form her the full benefit of

both his life insurance and his fire insurance.

. But for a long time we didn’t see any lights, nor did we see the shore, but rowed

steadily in the dark riding with the waves.

. The stranger had not gone far, so he made after him to ask the name.
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TEMA 31:
T'EOIH®OPMAIIMHI CACTEMHU

3anarrda 2 5
ICTOPIA PO3BUTKY 'EOIH®OOPMAIIIMHUX CUCTEM

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

HISTORY OF DEVELOPMENT

One of the first applications of spatial analysis in epidemiology is the 1832
“Rapport sur la marche et les effets du choléra dans Paris et le département de la
Seine”. The French geographer Charles Picquet represented the 48 districts of the
city of Paris by halftone color gradient according to the percentage of deaths by
cholera per 1,000 inhabitants.

In 1854 John Snow depicted a cholera outbreak in London using points to
represent the locations of some individual cases, possibly the earliest use of a
geographic methodology in epidemiology. His study of the distribution of cholera
led to the source of the disease, a contaminated water pump (the Broad Street
Pump, whose handle he disconnected, thus terminating the outbreak).

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.

The early 20th century saw the development of photozincography, which
allowed maps to be split into layers, for example one layer for vegetation and
another for water. This was particularly used for printing contours — drawing these
was a labour intensive task but having them on a separate layer meant they could
be worked on without the other layers to confuse the draughtsman. This work was
originally drawn on glass plates but later plastic film was introduced, with the
advantages of being lighter, using less storage space and being less brittle, among
others. When all the layers were finished, they were combined into one image
using a large process camera. Once colour printing came in, the layers idea was
also used for creating separate printing plates for each colour. While the use of
layers much later became one of the main typical features of a contemporary GIS,
the photographic process just described is not considered to be a GIS in itself — as
the maps were just images with no database to link them to.

Computer hardware development spurred by nuclear weapon research led to
general-purpose computer "mapping" applications by the early 1960s.

The year 1960 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 — an effort to determine
the land capability for rural Canada by mapping information about soils,
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agriculture, recreation, wildlife, waterfowl, forestry and land use at a scale of
1:50,000. A rating classification factor was also added to permit analysis.

CGIS lasted into the 1990s and built a large 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 commercially.

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 - that served as sources for
subsequent commercial development — to universities, research centers and
corporations worldwide.

By the early 1980s, M&S Computing (later Intergraph) along with Bentley
Systems Incorporated for the CAD platform, Environmental Systems Research
Institute (ESRI), CARIS (Computer Aided Resource Information System),
Maplnfo (MapInfo) and ERDAS (Earth Resource Data Analysis System) emerged
as commercial vendors of GIS software, successfully incorporating many of the
CGIS features, combining the first generation approach to separation of spatial and
attribute information with a second generation approach to organizing attribute
data into database structures. In parallel, the development of two public domain
systems (MOSS and GRASS GIS) began in the late 1970s and early 1980s.

In 1986, Mapping Display and Analysis System (MIDAS), the first desktop
GIS product emerged for the DOS operating system. This was renamed in 1990 to
Maplnfo for Windows when it was ported to the Microsoft Windows platform.
This began the process of moving GIS from the research department into the
business environment.

By the end of the 20th century, the rapid growth in various systems had been
consolidated and standardized on relatively few platforms and users were
beginning to explore viewing GIS data over the Internet, requiring data format and
transfer standards. More recently, a growing number of free, open-source GIS
packages run on a range of operating systems and can be customized to perform
specific tasks. Increasingly geospatial data and mapping applications are being
made available via the world wide web.

2. ? JlaiiTe BiANOBIiJl HA HACTYIHI 3aNIUTAHHSA:

What was the first application of spatial analysis?
What is photozincography?

When and where did true operational GIS appear?
What was CGIS used for?

What is Howard T. Fisher famous for?

When did the first desktop GIS product appear?

SAEN A el Dl
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3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI MOBOIO

3acTocyBaHHS, TPOCTOPOBUM aHaii3, KapTorpadidyHUil METOJ|, POCIWHHICTD,
300pakeHHs1, 6a3a qaHux, kaprorpadiyna iHpopMmallis, IpyHT, HAYKOBO-IOCIITHUN
LUEHTP, TEOPETUUHUNA TPUHIUI, €M1AeMI0JIOT1S.

z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. In 1854 John Snow depicted a in London using points to
represent the locations of some individual cases.

2. The John Snow map was unique, using not only to depict but
also to analyze clusters of geographically dependent

3. The early 20th century saw the development of :

4. When all the were finished, they were combined into one

using a large process camera.

5. Increasingly and mapping applications are being made

available via the world wide web.
I'PAMATHUYHI BIITPABA
MNPUAMEHHUKU B AHTJITACHKINA MOBI

Pf% BcraBTe npuilMeHHUKH on, in, info y pe4eHHs

e

. Where 1s the book? — It is ... the table.

. Put the plates ... the table.

. Put the book ... the bag.

. There is a beautiful picture ... the wall.

. He came ... the room.

. I like to sit ... the sofa ... my room.

. Mother is cooking dinner ... the kitchen.

. There are many people ... park today.

. There is a girl standing ... the bridge. Why is she crying? — She has dropped her
doll ... the water.

10.There is no tea ... my cup.

11.Pour some milk ... my glass, please.

12.1 saw many people ... the platform waiting for the train.

13.1 opened the door and came ... the classroom. The teacher was writing

something ... the blackboard. There were some books and pens ... his table.

There were two maps ... the wall and some flowers ... the window-sills.

O 001N DN =~ W —
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Z IlepexkaagiTh pedyeHHs AHIJIIHCHKOK MOBOIO, BJKUBAKOYH
NpUiiMEeHHUKHM On, in, at, to, into

1. Vinite no momku. HamumiTs Ha fomimi TeMy ypoka.

2. Bona nHanuiia Boau y Ba3y 1 mocTtaBuia y Hel kBiTU. [1oTiM BoHa miaiimma go
OKHa 1 MOCTaBWJIa Ba3y Ha MiABIKOHHS.

3. Hik yBilimoB 10 KyXHi Ta cim 3a crin. Moro matu crossa y mumtH. Bona
roryBaja Beuepro. BoHa migiiiimia g0 cToMy 1 HaIKMIIa B YaIIKy Yaro.

4. Mu 316panu 6arato rpuoiB Ta AT Y JiCl.

. Mammra Bigkpuia aBepi Ta yBidnuia no xaTu. Bmoma Hikoro He Oyno. baTeku

Oynu Ha poOOTi, a MOJIOAIINMA OpaT — y MIKOJI.

. Ha mosry 6yB ToBCTHH KmyiM. J[iTH CIJIM HA KWJIMM Ta MIOYaid rpaTH.

. He xnomii? — BoHu rparoTh Ha JBOPI.

. 3apa3 3uMa. Ha 3emJ1i J1eKuTh CHIT.

9. lle TBost pyuka? — BoHa B MOiH KillleHi

10.BiH cTpuOHYB y pIYKy 1 OIJIUB JI0 OCTPOBA.

11.Buopa 6atbko OyB Ha poOOTIi, a MaTu OyJa BIOMa.

12.J1e Tom? — Bin Ha cTaaioHi. BiH 3aBXau XOAUTh Ha CTAI10H IO HELIAX.

13.Konu My mpuiiliuin Ha BOK3aJI, MU MOCTaBWJIM pPedd Ha TiaTdopMmy 1 CUIM Ha
ckamiiiky. [loTiM 6aThKO CXOJIUB /10 KpaMHHUIII 1 KyITMB HAM MOPO3UBA.
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- ﬁ CriagiTe peyeHHs 3 HACTYIIHMMHU BHpa3aMH

ON - on the table, on the floor, on the ground, on the platform, on the shelf,
on the bench, on the wall, on the blackboard;

IN — in the room, in the kitchen, in the house, in the car, in the box, in the
bag, in the pocket, in the hall, in the plate, in the cup, in the glass, in the bottle, in
the river, in the sea, in the wood, in the park, in the garden, in the yard, in the
classroom;

INTO - into the room, into the kitchen, into the house, into the car, into the
box, into the bag, into the pocket, into the hall, into the plate, into the cup, into the
glass, into the bottle, into the river, into the sea, into the wood, into the park, into
the garden, into the yard, into the classroom;

AT — at the wall, at the door, at the window, at the blackboard, at the map, at
the river, at the table, at the desk, at the theatre, at the cinema, at the museum, at
the library, at the shop, at the institute, at the station, at the concert, at the stadium,
at the bus-stop, at the factory, at work, at school, at the lesson;

TO — to the wall, to the door, to the window, to the blackboard, to the map, to
the river, to the theatre, to the cinema, to the museum, to the library, to the shop, to
the institute, to the station, to the concert, to the stadium, to the bus-stop, to the
factory, to work, to school, to the lesson.
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Z IlepexkaagiTh pedyeHHs AHIJIIHCHKOK MOBOIO, BJKUBAKOYH
NpUiiMEeHHUKHM on, in, at, by, since

8.

. Bonu noBepHynucs 3 BEUipKHU JaJIEKO 3a MiBHIY.

. Mii1 1eHb HapOKEHHS 3 KBITHSI.

. JII'TH1 KaHIKYJI1 IOYMHAIOTHCA B KIHI[I YEPBHSI.

. B Hammiif kpaini moau cBITKYOTh Pi31B0 25 TpynHs.

. Ha Munynomy THXH1 MU XOJWIH JIO T€ATPY.

. Munymoro jita My 3 6aTbkaMu 3w Ha MmiBAeHb. KokeH JAeHbh MM BCTaBaIu
nyxke pano. Ilicas cHimaHKy MM XOAWJIM KYyMaTHCS B MOpi, MOTIM o0imanu ¥
BijiourBai. Beedepi mu xoawiu B mapk ado B kade. Sk mpaBuiio, MU JAraiu
CIaTH JeCh O ABaHAIIATIN.

7. 51 3akinuuB mkony B 2000 poui. [Ipotsirom poky s mpaiffoBaB, a yepe3 piK

MIOCTYITUB JI0 YHIBEPCHUTETY.

8. HactynHoro poky moi 6atbku inyTh Ha [anekuit Cxia mpaitoBaTu.

9. Yapns3 [ikenc napoauscs y 1812 porii.

10.Yepe3 nBa aHI MH 3yCTpidaEMO HAIMX APYy3iB B aepornopTy. Jlitak mpubyBae o

ChOMIH TOJIMHI BeUopa.

11.Mu noBHHHI 3aKIHYUTH 110 pOOOTY JI0 3aBTpA.

12.Mu ne O6ynu B JIyranceky 3 1998 poky.

13.ITouexkaiite, Oyab nacka. S moBepHycs uepes KibKa XBUJIHH.

14.Yepes 2-3 poku Bce 3MIHUTHCA.

15.B3uMKy Ham nojio0aeThes BianmounBaTtu Ha KaBkasi.

NN AW~
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TEMA 31:
T'EOIH®OPMAIIMHI CACTEMHU

3anarrda 3
3ACTOCYBAHHS I'IC Y TEOITPOCTOPOBIN PO3BIJIII

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

GEOGRAPHIC INFORMATION SYSTEMS IN GEOSPATIAL
INTELLIGENCE

Geographic Information Systems (GIS) new and constantly evolving role in
geospatial intelligence (GEOINT) and United States (U.S.) national security allows
a user to efficiently manage, analyze, and produce geospatial data, to combine
GEOINT with other forms of intelligence collection, and to perform highly
developed analysis and visual production of geospatial data. Therefore, GIS
produces up-to-date, supported, and more reliable GEOINT to reduce uncertainty
for a decisionmaker. Since GIS programs are Web-enabled, a user can constantly
work with a decisionmaker to solve their GEOINT and national security related
problems from anywhere in the world. There are many types of GIS software used
in GEOINT and national security, such as Google Earth, ERDAS IMAGINE,
GeoNetwork opensource, and Esri’s ArcGIS.

GEOINT, known previously as imagery intelligence (IMINT), is an
intelligence collection discipline that applies to national security intelligence, law
enforcement intelligence, and competitive intelligence. For example, an analyst
can use GEOINT to identify the route of least resistance for a military force in a
hostile country, to discover a pattern in the locations of reported burglaries in a
neighborhood, or to generate a map and comparison of failing businesses that a
company is likely to purchase. GEOINT is also the geospatial product of a process
that is focused externally, designed to reduce the level of uncertainty for a
decisionmaker, and that uses information derived from all sources. The National
Geospatial-Intelligence Agency (NGA), who has overall responsibility for
GEOINT in the U.S. Intelligence Community (IC), defines GEOINT as
“information about any object—natural or man-made—that can be observed or
referenced to the Earth, and has national security implications.”

Some of the sources of collected imagery information for GEOINT are
imagery satellites, cameras on airplanes, Unmanned Aerial Vehicles (UAV) and
drones, handheld cameras, maps, or GPS coordinates. Recently the NGA and IC
have increased the use of commercial satellite imagery for intelligence support,
such as the use of the IKONOS, Landsat, or SPOT satellites. These sources
produce digital imagery via electro-optical systems, radar, infrared, visible light,
multispectral, or hyperspectral imageries.

The advantages of GEOINT are that imagery is easily consumable and
understood by a decisionmaker, has low human life risk, displays the capabilities
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of a target and its geographical relationship to other objects, and that analysts can
use imagery world-wide in a short time. On the other hand, the disadvantages of
GEOINT are that imagery is only a snapshot of a moment in time, can be too
compelling and lead to ill-informed decisions that ignore other intelligence, is
static and vulnerable to deception and decoys, does not depict the intentions of a
target, and is expensive and subject to environmental problems.

A majority of national security intelligence decisions involve geography and
GEOINT. GIS allows the user to capture, manage, exploit, analyze, and visualize
geographically referenced information, physical features, and other geospatial data.
GIS is thus a critical infrastructure for the GEOINT and national security
community in manipulating and interpreting spatial knowledge in an information
system. GIS extracts real world geographic or other information into datasets,
maps, metadata, data models, and workflow models within a geodatabase that is
used to solve GEOINT-related problems. GIS provides a structure for map and
data production that allows a user to add other data sources, such as satellite or
UAV imagery, as new layers to a geodatabase. The geodatabase can be
disseminated and operated across any network of associated users (i.e. from the
GEOINT analyst to the warfighter) and engenders a common spatial capability for
all defense and intelligence domains.

Another important aspect of GIS is its ability to fuse geospatial data with
other forms of intelligence collection, such as signals intelligence (SIGINT),
measurement and signature intelligence (MASINT), human intelligence
(HUMINT), or open source intelligence (OSINT). A GIS user can incorporate and
fuse all of these types of intelligence into applications that provide corroborated
GEOINT throughout an organization’s information system.

GIS enables efficient management of geospatial data, the fusion of
geospatial data with other forms of intelligence collection, and advanced analysis
and visual production of geospatial data. This produces faster, corroborated, and
more reliable GEOINT that aims to reduce uncertainty for a decisionmaker.

2. “? | JaiiTe Biamosiai Ha HaCTyNHi 3anMTAHHA:

What is GEOINT?

In what spheres is GEOINT used for?
What are the advantages of GEOINT?
What are the disadvantages of GEOINT?
In what types of intelligence is GIS used?

SNk W=

3 ﬁ 3HaMAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI0 MOBOIO

['eonpocTopoBa po3Bijika, HalllOHAJIbHA Oe3meka, 30ip PO3BIAYyBAIBHUX JTaHUX,
CydyacHHUM, HaAIMHUI, Bi3yallbHa pO3BIJKA, KOHKYPEHTHA pO3BIJIKa, Bi3yajbHa
iH(dopmarrisi, O€3NUIOTHUM  JIITaJbHUN  amapar, KOMEpPUIMHUNA  CYNYyTHHK,
PO3BiyBaIbHE 3a0€3MCUCHHS.
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Z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. Therefore, GIS produces up-to-date, supported, and more reliable

to reduce uncertainty for a :

2. There are many types of GIS used in GEOINT and :
3. GEOINT, known previously as (IMINT), is an intelligence
collection discipline.

4. Some of the sources of collected imagery information for GEOINT are

5. The can be disseminated and operated across any of
associated users.

I'PAMATHUYHI BITPABHU
3BOPOT TO BE GOING TO

5 ﬁ HanuumiTh NUTAHHSA 3 KOHCTPYKII€K going to.

Example: I’ve won a lot of money. (what/with it?) — What are you going to do
with it?

1. ’'m going to a party tonight, (What/wear?) .........ccccceeveriiencciieeeiie e,
2. Tom has just bought a painting, (where/hang it?) .......c.cccceevvvevcveeeniereenen.
3. I’ve decided to have a party, (Who/InVIt€?) .......ceoevvieeeiieeeiieeceee e,

z JaiiTe BianmoBiai Ha 3anNIMTAHHS, BAKOPUCTOBYIOYH
KOHCTPYKUIiI0 to be going to.

Example: Have you cleaned the- car? (tomorrow) — Not yet, I am going to clean
it tomorrow.

1. Have you phoned Tom? (after lunch)
2. Have you had dinner? (just)

3. Have you painted your flat? (soon)
4. Have you repaired my bicycle? (just)

7 ﬁ Buxopucraiire was/were going to.

Example: Did you travel by train? — No, [ was going to travel by train, but |
changed my mind.

1. Did you buy that jacket you saw in the shop window?
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NO, e
6. Did you invite Ann to the party?

8. Lr 5 HanumiTh, 0 TPAIMTHCH B HACTYITHUX CUTYaLlisAX.

Example: The sky is full of black clouds, (rain). — It’ s going to rain......

1. Terry is doing his examinations tomorrow. He hasn’t done any work for them
and he is not very intelligent, (fail) He........ccccooeiiiiiiiiieneeeee e

2. Itis 8.30. Tom is leaving his house. He has to be at work at 8.45 but the journey
takes 30 minutes, (D€ 1ate) ......covveeeeiiiiieiee e

3. There is a hole in the bottom of the boat. It is filling up with water very quickly,
(531019 S URUUSSURR

4. Ann is driving. There is very little petrol left in the tank. The nearest petrol
station is a long way away, (run out of petrol) ...,
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TEMA 31:
T'EOIH®OPMAIIMHI CACTEMHU

3anarrda 4 5
POJIb 'TEOIH®OPMAILINHUX CUCTEM B OCBITI

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

GEOGRAPHIC INFORMATION SYSTEMS IN EDUCATION

As Geographic Information Systems (GIS) quietly transformed decision
making in universities, government agencies, industry, and nonprofit
organizations, demand for GIS education has mushroomed. During the 1970s, GIS
education, along with the development of GIS software, was proceeding at the
Computer Graphics Laboratory at Harvard University in the USA and the
Experimental Cartography Unit of the Royal College of Art in the UK. Advanced
students and professors learned how to integrate traditional theories about spatial
information, computational geometry, and computer science into a set of basic
concepts useful for the computer processing of spatial information.

From these beginnings, GIS technology developed more rapidly than the
corresponding educational opportunities. Once GIS became a rewarding
commercial venture, software vendors established extensive training programs in
their own software. During these early years, education about GIS was largely
synonymous with professional development, focusing on those who had already
completed their formal university education. People learned about GIS to become
more familiar with software tools so that they could apply GIS methodology on the
job. GIS professional development mirrored the development of GIS itself,
beginning with natural sciences in the 1970s, expanding to urban planning and
business during the 1980s, and by the 1990s into virtually every major career path.

By 1992, a research base for GIS had been established with strong ties to the
disciplines of geography, cartography, geodesy, computer science, and remote
sensing. With the maturing of Geographic Information Science (GISc) (Goodchild
1992), education became more complex. People were still interested in learning
about GIS applications to address real-world societal issues and problems.
However, others developed an educational framework to learn about GISc as a
discipline. Others examined GIS education in the framework of research about
GISc. Still others sought to use GIS as a tool and method in education, to teach
geography, environmental studies, history, and other disciplines.

Today, GIS education is in demand more than ever as spatial tools have
become widely available as desktop clients and over the web. The integration of
GIS, Global Positioning Systems (GPS), and remote sensing tools into standard
office productivity software and in everyday devices such as mobile telephones
and in-vehicle navigation systems fuels the demand. This chapter examines the
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history and spectrum of GIS education, including the major developments and
organizations involved, and opportunities for educating oneself in GIS.

Much GIS education occurs outside of educational institutions in
government agencies and private GIS software companies. Inside educational
institutions, teaching about GIS dominates at the university level, where courses in
methods and theory of GIS are taught. However, it has made considerable inroads
in various disciplines across university campuses during the past ten years, and
many courses and programs in both IT and the environmental sciences now
incorporate GISc concepts and tools. Teaching with GIS began and still dominates
at the primary and secondary level, where it is used as an instructional method in
established subject content areas. Through such initiatives as the National Institute
for Technology in Liberal Education, teaching with GIS is expanding at the
university level in history, language, business, and even art.

2. “? | MaiiTe Biamomiai Ha HacTynHi 3anMTAHHA:

What is the role of GIS in education?

What GIS tools have become widely available?
What disciplines are connected with GIS?

Why are people interested in learning about GIS?
How is GIS used in business?

SNk W=

3 ﬁ 3HaMAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI0 MOBOIO

VYpsinoBuil opraH, HEKOMEpIliiHA oOpraHizaiisi, IIBUIAKO PO3MOBCIO/HKYBATHUCH,
mporpamMHe 3a0e3NeueHHs, MPocTopoBa iHGoOpMaIlisi, 00YUCITIOBaIbHA TEOMETPIs,
KOMIT'FOTepHa 00poOKa, MHWCTaHIIMHE MOCHIPKEHHS, IHTEerparis, Io0aabHa
HaBiraiiifHa CynmyTHUKOBA CUCTEMA.

E 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. From these beginnings, GIS technology developed more rapidly than the
corresponding educational

2. People learned about GIS to become more familiar with so that
they could apply GIS methodology on the job.

3. However, others developed an educational to learn about GISc as a
discipline.

4. Much GIS education occurs outside of educational institutions in

and private GIS software companies.

5. Teaching with GIS began and still at the primary and secondary
level, where it is used as an in established subject content areas.
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I'PAMATHUYHI BIIPABHN
KOHCTPYKUIA USED TO

5 ﬁ JIOnmOBHITH peYeHHs KOHCTPYKUIi€cw used to

Example: Dennis doesn’t smoke any more but he used to smoke 40 cigarettes a
day.

1. The baby doesn’t cry so much now but she ... every night.
2. She ... my best friend but we aren’t friends any longer.

3. We live in Nottingham now but we ... in Leeds.

4. Now there’s only one shop in the village but there ... three.
5. When I was a child I ... ice-cream, but I don’t like it now.
6. Now Tom has got a car. He ... a motor-cycle.

E HanuuiiTe peveHHs PO JIOANHY, IKa 3MiHIWIA CBill CTHJIb
JKUTTSL.

Ron stopped doing some things and started doing other things:
He stopped:
* Studying hard
* (Going to bed early
* Running three miles every morning
He started:
*  Smoking
* (Going out every evening
* Spending a lot of money

Examples: He used to study hard.
He never used to smoke or He didn’t use to smoke.

L ettt ettt ettt et e et e et e e e bt e e bt e e ateenabeeeaee
2 e
B e
A
Hanuuits peyeHHs npo tenepimui noaii. [lam’sitaiite, mo
7. E HeMae TenepimHboi popmu used to.

Examples: Ron used to study hard but now he doesn’t study very hard
Ron didn’t use to smoke but now he smokes. ...

1. Tom used to play tennis a 1ot but NOW ........eevviiiiiiiiiiiiie e,
2. Ann never used to drink coffee DUt NOW ..ooeeeiiiieee e,
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3. Jill didn’t use to be fat but now
4. Jack didn’t use to go out much but now

........................................................................

.o

E Hanumits nurandsa. Mr Ford B:xke crapuii 4oJi0Bik. Bu
3alIMTY€TE KOrOCh MPO HOro MOJOAICTH.

Example: 1 know he doesn’t smoke now but did he use to smoke ...................

1. I know he doesn’t play the piano now but...........cccoveeeeiiiieiciiiecieeciee e,
2. T know he isn’t very rich NOW but .........cooooviiiiiiiiiiiicee e,
3. I know he doesn’t go out very often these days but .........cccoeeviviiiiiinennnnnn.
4. I know he doesn’t dance these days but ..........cccceeeveiiiiiiciieecie e,
5. 1 know he hasn’t got many friends now but...........cccoeeviiiriiiiiniiiiieee,
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TEMA 31:
T'EOIH®OPMAIIMHI CACTEMHU

3aHarTda 5
I'EOIH®OPMAIINHI CUCTEMMU B MEPEXI IHTEPHET

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

WEB BASED GEOGRAPHIC INFORMATION SYSTEMS

The World Wide Web has brought about major changes in the way
Geographic Information Systems (GIS) are used and in the way in which they are
implemented. GIS were dominated until the early 2000s by the creation of software
technology and geographic data resources dedicated to the needs of professional
users of geoinformation. The typical GIS has been an isolated collection of
technology and data, purchased for and installed within the confines of an
individual organization. The Internet and the World Wide Web were rapidly
recognized to have the potential to transform this closed world view of GIS by, for
example, “dramatically increasing the applications of GIS through integration of
mapping, GIS and non-spatial information technologies to create new forms of
representation and new ways to address problems important to society”.

As a communication network the Web caters equally to the needs of
commerce and industry, and to individual members of the public, irrespective of
their personal or work-based affiliations. In the context of GIS these
communication facilities are being exploited in several ways. They serve to link
together different organizations and parts of the same organization, and also open
access to geographic information services and functionality to a wide community
of users. GIS are growing therefore from their original organization and project-
based roles to meet people’s personal needs for geographically-specific
information. In doing so, they serve to increase awareness and participation in
developments and activities at local and regional levels. From its very beginnings
the Web has incorporated spatial information, with an early paper describing the
concept of the World Wide Web including the “authors coordinates” as examples
of the information which might be served by the, then hypothetical, World Wide
Web.

The Web provides access both to text, and other “unstructured” media, and
to interactive services for retrieving specialized information or data from online
databases. Many types of information are geographically referenced and most
services have a geographical dimension, based either on the location of the service
itself or on the user of the service. The geographical dimensionality of information
has therefore introduced a requirement for aspects of the Web to become spatially-
intelligent, in the sense of being able to understand and respond to requests for
geographically specific information and in being aware of the location of
individuals. Furthermore, the distributed infrastructure of the Internet, on which the
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Web is based, can enhance the effectiveness of the traditional in-house GIS. This is
reflected in the possibility of world-wide access to geographic data and to remote
geographic data processing facilities and in allowing members of an organization
to retrieve and maintain geographical information from multiple locations, whether
office or field-based.

From the earliest days of the World Wide Web, the facility to display images
was exploited to present maps which provide geographical context to information.
A very early interactive map server was developed by Xerox Parc and used by
many services to display simple web maps. Businesses often use maps on the Web
to show their location, while news agencies such as the BBC
(http://news.bbc.co.uk/) use maps to help people understand where events are
taking place. Websites such as the BBC are constantly being updated, but new
items referred to on the home page will often include maps. The simplest types of
web map are static, non-interactive images, and this is the norm for these
contextual maps. The standard facilities of HTML, the original mark-up language
for web documents, can, however, be used to provide some degree of interactivity,
whereby the map includes clickable icons, or hot spots, which provide hyperlinks
to information about the highlighted location or map symbol.

Tourist maps such as those of Paris (http://www.paris.org/Maps/MM/) and
Washington DC (http://maps/mapnetwork.com/wctc/dispmap.asp?map=1) contain
such hyperlinks which lead to further web pages containing text and images, and
sometimes more maps, relating, for example, to museums and monuments. A
variation on the use of clickable hot spots is to provide pull-down menus that allow
the user to select some particular type of associated information. This is found on
the web map of the London wunderground transport system
(http://www.visitlondon.com/ tubeguru/), in which users can point to stations on a
map and select menu items about timetables and associate transport networks.

2. “? | MaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

1. How did World Wide Web influence GIS?

2. What applications of GIS in WWW do you know?
3. What was the first interactive map server?

4. How is GIS used in tourism?

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIICHKOI MOBOIO

['moGanbHa Mepeka 3B’sI3Ky, TEXHOJIOTIA TMporpamMyBaHHS, 3acoOu 3B’S3KY,
BIIKpUTHUN  JOCTym, iHoOpMarliiiHa ciayk0a, pPO3BUTOK, TIMOTETUYHUMH,
IHTEpPaKTUBHI BUAM MOCTYT, OOJaHAHHS, TYPUCTHYHA Maria, CUCTEMA IT1J[36MHOTO
TPaHCIIOPTY.
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Z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. GIS were dominated until the early 2000s by the creation of and
geographic data resources.

2. In the context of GIS these are being exploited in several ways.

3. Many types of information are geographically referenced and most services
have a .

4. From the earliest days of the World Wide Web, the facility to display images
was exploited to present maps which provide to information.

5. The simplest types of web map are static, , and this is the norm for
these contextual maps.

I'PAMATHUYHI BITPABHU
ENOUGH AND TOO

z JlONOBHITH peYeHHsI, BAKOPUCTOBYHOYH HACTYIIHI CJ10Ba
NPUCTIBHUK enough.

\big old warm well cups money qualifications room time

She can’t get married yet, she is not old enough.

Tom would like to buy a car, but he hasnot got .......................oooil .

I couldn’t make coffee for everybody. There weren’t ...........................
PN (o (0] | B ? Or shall I switch the heating?

It’s only a small car, there isn’t ..., for all of you.
George didn’t feel to go to work this morning. He is.............................

I didn’t finish the examination. I didn’thave ......................cooin
Do you think I’'ve got ..........coooviiiiiiii, to apply for this job?
Try this jacket on and see if 1t’S ........cooeviiiiiiiiiiiiii i for you.

WXk~

6 ﬁ JlONOBHITH peYeHHs] NPUCJIIBHUKOM 00 a00 enough.

I can’t drink this coffee. It’s ...... ..o,

1. Nobody could move the piano. It was .............coooiiiiiiiiiiiii
2. I can’t wear this coat in winter. It’s ...,
3. Don’tsiton that chair. It’s ...
4. Two people can’t sleep in this bed. Thisbed is ...,

7 <& Jaiite BiANOBiAAI HAa 3aNMTAaHHHA, BHUKOPHCTOBYIOYH
IPUCJIIBHUK 700 a00 enough.

1. “Why can’t you talk to me now?” —“I’'m ...



i A il

“Let’s goto the cInema.” - .. ... oo
“Why don’t we sit in the garden?” — ... ...
“Would you like to be a politician?” - ...,
“Are you going on holiday this year?” - ....... ...
“Shall we take a photograph?” - ... ...
“Did you hear what he was saying?” - ......ccooiiiiiiiiii i,
“Does Harry wWork?” - ..o
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TEMA 31:
T'EOIH®OPMAIIMHI CACTEMHU

3aHarTHa 6
I'EOIH®OPMAIINHI CUCTEMMU - IIEPEBAI' TA HEJIOJIIKHU

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

GEOGRAPHIC INFORMATION SYSTEMS — ADVANTAGES AND
DISADVANTAGES

The fundamental ability of GIS compared to any other form of database is
that it allows location to be explicitly included as part of the data. This
significantly improves our ability to understand the geographical aspects of a
research question in three ways: firstly, the ability to structure data using location
enhances our ability to explore spatial relationships within or between datasets;
secondly, it makes mapping and other forms of visualization far more accessible
than they have been traditionally; and thirdly, it provides the ability to perform
more formal analyses of the data where the results take into account the importance
of location. In short, GIS provides a set of tools that should reinvigorate
geographical enquiry by allowing researchers handle the complexity of
geographical data. The capability to handle location also allows us to improve our
understanding of temporal change by comparing spatial patterns over time.

After a controversial start, GIS has become widely accepted in many areas
of geography. Historical geography has been relatively slow to adopt the
technology and the approach. A major reason for this is the perception that GIS is a
quantitative tool. When it was heavily associated with a quantitative, scientific
approach, there were justifications for this suspicion. However, as GIS has
developed it is becoming increasingly clear that it can be used with imprecise,
qualitative sources. This makes it a far more applicable approach in historical
geography as it allows it to be used in both the quantitative and qualitative
elements of the discipline.

This is not to say that the use of GIS is problem-free. There are significant
costs associated with buying GIS software and learning how to use it. Acquiring
data, either by purchasing it or by capturing it yourself, can also be expensive.
Even once these building blocks are in place there are still many complexities to be
faced. Making appropriate use of Geographical Information to gain understanding
of a research question requires intellectual skills as well as the technical skills
required to use the software. Maps frequently suggest patterns or relationships but
are rarely capable of identifying the processes causing them. On a more conceptual
level, using GIS may impose a chronological view of history based on certain
types of data that are well suited to its data model. This may be at odds with the
approach that many historical geographers like to adopt. It is also important to note
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that GIS is not applicable to all forms of research in historical geography, as it
requires the data to be modelled in a particular way.

Although in its early stages, there is a growing understanding of the
potential for using GIS. It has the capacity to allow researchers to open up new
areas of geographical enquiry and to re-open areas where the complexity of data
has traditionally hampered progress. A difficulty in the development of GIS in
historical geography is that it requires expertise in conducting historical research,
expertise in conducting geographical research, and expertise in using spatially
referenced data within a GIS environment. At present, few people possess all of
these skills. These disciplinary boundaries present significant obstacles to progress,
obstacles that this book aims to resolve.

2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

1. What is the fundamental ability of GIS compared to any other form of
database?

In what areas of geography is GIS accepted?

How do you understand the term “quantitative tool”?

What are the advantages of GIS?

What are the disadvantages of GIS?

What is the future of GIS?

bk

3 ﬁ 3HaMAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI0 MOBOIO

baza nanux, Miclie 3HAXOJDKEHHS, MPOCTOPOBUM, Hallp JaHuX, Kaprtorpadisi,
KUTBbKICHUH METOJI, HAYKOBHH MiAXiJ, IMigo3pa, mporpamMHe 3a0e3MeueHHs, CKIaI0BI
CJIEMEHTH, XPOHOJIOTIYHMM TMOPSIOK, paHHIA eTam, pO3yMiHHS, IOTEHINAl,
icropuyHa reorpadisi, IEPEIKoIu.

E 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. The capability to handle location also allows us to improve our understanding

of by comparing spatial patterns over time.

2. After a , GIS has become widely accepted in many areas of

geography.

3. This is not to say that the use of GIS is :

4. Maps frequently suggest patterns or but are rarely capable of
the processes causing them.

5. Although i its early stages, there is a growing understanding of the
for using GIS.
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I'PAMATHYHI BIIPABHA
QUITE AND RATHER

5 ﬁ IlepenuiuiTs peyeHHs1, B.KUBAKOYM quite.

Example: They live in an old house. - They live in quite an old house

1. Tom’s got a good voice.
2. They bought an expensive camera.
3. It was a nice day.
4. We had to walk a long way.
5. It was a frightening experience.
6. There was a strong wind.
7. You’ve made a lot of mistakes.
8. I’ve had a tiring day.
JIonoBHITH peYeHHs, BJKUBaKO4U quite ado rather Ta cjioBa 'y
6. E AYKKaX.
1. The weatheris ................ but .......oooviiiii (warm / windy)
2. Jill’sflatis ..........ooeenee but........oviiiiiiL. (clean / untidy)
3. The water in the pool was ............... but.................. (warm / dirty)
4. The concert was .................. but........ooviinnnl (good / long)
5. Thefilmwas ...................... but.....c..ooiiiiil (exciting /frightening)
6. Thecargoes ................c...... butit’s .................. (weel / noisy)
7. Heis .ooooovinniiin. . buthe’s .................... (a hard worker / slow)
8. Jimlives .............. me butit’s........... to get to his house. (near / difficult)
9. Tom’ splan was ................. but................... (interesting / complicated)
10.1°s oo, butit’s ................ work. (a well-paid job / hard)
/lONOBHITH peYeHHsI, B/KMBAKOYHM quite 3 OHUM I3 CJIiB 3
7. E Ta0 M.

Different amazing impossible right safe sure unnecessary true

We didn’t believe them at first, but what they said was
You needn’t have done that. It was ............coooiiiiiiiiiiiiiii
I’m afraid I can’t do what you ask. It’s ...,
I couldn’t agree with you more. You are
You won’t fall. The ladderis ..........coooiiiiiiiiii e
You can’t compare the two things. They are

AN
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TEMA 32:
TOIIOTEOAE3UYHE 3ABE3IIEYEHHA

3anarra 1
TOIIOI'EOJAE3NYHE 3ABE3IIEYUEHHSA

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

TOPOGRAPHIC SUPPORT

Computer technology has changed the Army’s mapping, data-collection, and
battlefield-planning processes. Today’s topographic engineer (along with his
geographic information system (GIS) tools) i1s able to represent the terrain and its
effects more accurately and faster to help the commander visualize the terrain. The
commander’s knowledge of the terrain will allow him to obtain a superior
advantage in shaping the battle space; it is a key portion of information dominance
leading to successful operations.

Topographic Support Personnel. The engineer officer at theater, corps,
division, and brigade is the terrain-visualization expert. He is responsible for
assisting the commander in visualizing the terrain and its impact on friendly and
enemy operations. The process includes identifying and understanding those
terrain aspects that the commander can exploit to gain advantage over the enemy as
well as those that the enemy will most likely exploit. Terrain visualization is a
subjective evaluation of the terrain’s physical attributes as well as the physical
capabilities of the vehicles, equipment, and people that must cross or occupy the
terrain.

The engineer terrain-analysis technician is the terrain-analysis and GIS
expert within the Army’s force structure. His primary function is to help the
commander and his staff in understanding the battle space by assimilating and
integrating large volumes of geographic information and transforming it into
visualization, information, and knowledge.

The topographic analyst supervises and/or performs cartographic and
terrain-analysis duties. He collects and processes military geographic information
from sensed imagery, digital data, intelligence data, existing topographic products,
and other collateral data sources; edits cartographic and terrain-analysis products;
and advises command and staff officers on topographic operations and special
map-product planning.

The topographic surveyor conducts precise geodetic surveys to provide
control data for a wide range of uses, including precise navigation and artillery
fires. The topographic surveyor also supervises topographic or geodetic
computations.

The lithographer is the large-volume printing expert. He operates and
performs operator maintenance on offset duplicators and presses, copy cameras,
platemakers, and various types of bindery and film-processing equipment. He also
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supervises and performs all printing and binding, camera operations, layout, and
platemaking activities.

The topographic-engineering supervisor supervises topographic surveying,
cartography, and lithographic activities and assists in topographic planning and
control activities. The topographic-engineering supervisor determines requirements
and provides technical supervision of topographic mapping and other military
geographic intelligence programs, including geodetic and topographic surveying.
He assists in command supervision and coordination of map reproduction and
topographic nonstandard-product distribution. He provides staff supervision and
principal noncommissioned officer direction to units engaged in performing
topographic-engineering missions.

2. ? JaiiTe BiANOBIil HA HACTYIHI 3aNIUTAHHSA:

Why is important for the commander to visualize the terrain?

What is the terrain analysis?

What functions does the topographic-engineering supervisor have?
What are the responsibilities of the engineer terrain-analysis technician?
What are the responsibilities of the topographic analyst?

What functions does the lithographer have?

AN el Dl

3. Le 5 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICHKOK MOBOIO

Kaprorpadiuna 3itomka, mone 0010, I1HXEHep-Tonorpad, reoinpopmailiiina
CHUCTEMa, OIlIHKa MICIIEBOCTI, Bi3yali3allis, TEXHIYHHM CHEIialicT i3 1HXKEHEPHOI
OIIIHKM MICIIEBOCTI, omeparop 13 TomorpadgiyHoro aHamizy, IudpoBi HaHi,
po3BiMyBanbHI JaHi, Tomorpad, Jmitorpad, CcTapmdid TPYNU 1HXEHEPHO-
tTonorpadiyHuX pooOiT.

E 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. The engineer officer at theater, corps, division, and brigade is the

expert.

2. The engineer terrain-analysis technician is the and GIS expert
within the Army’s force structure.

3. He collects and processes military from sensed imagery, digital

data, intelligence data, and existing

4. The topographic surveyor also supervises topographlc or :

5. The topographic-engineering supervisor supervises , cartography,
and activities.
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I'PAMATHUYHI BITPABU
KIJIBKICHI 3BAMMEHHUKH MANY/MUCH, LITTLE/FEW

E 3aKiHYMTH peYeHHs, BUKOPUCTOBYWOYHU much, many aoo a lot

5. (of).
Examples: There weren’t ....many....people at the party I had seen before.
1. We’ll have to hurry. We haven’t got ..... time.
2. Tom drinks ..... milk - one litre a day.
3. She is a very quiet person. She doesn’t say.....
4. I put ..... salt in the soup. Perhaps too .....

2

. ..... people do not like flying.

. The man was badly injured in the accident. He lost
. It’s not a very lively town. There isn’t ..... to do.

. This car is expensive to run. It uses ..... petrol.

9. Don’t disturb me. I’ve got ..... work to do.

10.He’s got so ..... money, he doesn’t know what to do with it.
11.He always puts ..... salt on his food.

12.We didn’t take ..... photographs when we were on holiday.

..... blood.

e BN Be)\

E CriaaiTh peyeHHs1, BAKOPHCTOBYI0UYH 3BOpoT plenty (of) ado
much/many. 3BepraiiTe yBary Ha CJ10Ba B JY’KKaX.

Example: We needn’t hurry. (time) We... ve got plenty of time

1. He’s got no financial problems. (money) He’s got

2. We don’t need to go to a petrol station. (petrol) We

3. Come and sit at our table. (room) There is

4. We can make omelettes for lunch. (eggs) We

5. We’ll easily find somewhere to stay. (hotels) There

6. I can’t believe you’re still hungry. (to eat) You’ve had

7. Why are you sitting there doing nothing? (things to do) You

E 3akiHUMTH peYeHHs, BUKopucroBywuu little / a little / few / a

few.

Example: Hurry! We’ve got ....little... time.

1. I'last saw Tom ..... days ago.

2. We didn’t have any money but Tom had .....

3. He doesn’t speak much English. Only..... words.
4. Nora’s father died..... years ago.
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5. “Would you like some more cake?” “Yes, please, but only..... .
6. This town isn’t very well-known and there isn’t much to see, so ..... tourists
come here.

7. 1don’t think Jill would be a good teacher. She’s got ..... patience with
children.

8. This is not the first time the car has broken down. It has happened .....
times before.

9. The cinema was almost empty. There were very ..... people there.

10.There is a shortage of water because there has been very..... rain recently.

8. Le 5 IlepekiiagiTh aHIIiIHCHKOI0 MOBOIO.

Bbararo 3ommuTiB, Oarato MoJjioka, 0araTo Boau, OaraTo JHIB, 6araTo raser, 6arato
Kpeiinu, Oarato cHIiry, 6araro kiMHar, 0arato pokiB, 0arato KapTwH, Oarato

MY3HUKH, OaraTo XJIOIYHUKIB, OaraTo poOOTH.

Mano OynuHKIB, MaJI0 BIKOH, MaJio Iarmepy, Majo Irpamiok, Majo CBITIa, Majo
KOBOAacH, Majo COKy, Majio ApY3iB, Majo COJI, Majo JEPeB, MAJIO IaJIalliB, Majo

JITEH, MaJlo KaBH.

85



TEMA 32:
TOIIOTEOAE3UYHE 3ABE3IIEYEHHA

3anarrda 2
TOIIOI'EOAE3NYHA PO3BIIKA

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

TOPOGRAPHIC OPERATIONS

Topographic operations include terrain analysis, geodetic survey, production
and reproduction, database management, and exploitation. While each function
provides information about the battle space’s physical characteristics, the focus of
topographic operations is on terrain analysis and the presentation of its results to
the commander. Rapid analyses of terrain factors and environmental effects are
essential for deploying advanced weapon systems effectively, visualizing the battle
space, targeting, planning air and ground missions, and countering enemy weapons
and intelligence-collection capabilities. Terrain database management is evolving
as another critical GIS mission. Database management incorporates the collection,
production, and dissemination of GI.

Terrain analysis is the study of the terrain’s properties and how they change
over time, with use, and under varying weather conditions. Terrain analysis starts
with the collection, verification, processing, revision and, in some cases, actual
construction of source data. It requires the analysis of climatology (current and
forecasted weather conditions), soil conditions, and enemy or friendly vehicle
performance metrics. In short, it turns raw data into usable information. Terrain
analysis is a technical process and requires the expertise of terrain-analysis
technicians and topographic analysts.

Surveyors determine horizontal and vertical distances between objects,
measure angles between lines, determine the direction of lines, and establish points
of predetermined angular and linear measurements. After completing field
measurements, surveyors use these measurements to compute a final report that is
used for positioning by field artillery, air-defense artillery, aviation, intelligence,
communications, or construction control points. The National Imagery and
Mapping Agency’s (NIMA’s) geodetic survey division maintains US Army
topographic surveyors as part of their survey force structure. These surveyors are
involved as team leaders, as team members, and in the data-reduction process.
NIMA has the responsibility to provide earth-orientation data for the NAVSTAR
GPS. NIMA provides correlated WGS airfield surveys and geographical and
aeronautical database information that are needed to support the aviation approach
requirements. During times of conflict, Army topographic surveyors may be
required to collect data to enable NIMA to better formulate these transformation
parameters.

86



2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

What do topographic operations include?
What is the terrain analysis?

What is the function of surveyor?

What are the responsibilities of NIMA?
What is NAVSTAR GPS?

SNk W =

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIICHKOI MOBOIO

Or1iHKa MICIIEBOCTI, T€0Jie3nYHa 3MOMKa, KepyBaHHS OazamMu JaHUX, aHaTI3 1
posmudpyBaHHsa, (aKTOp MICIEBOCTI, BIUIMB HABKOJHUIITHBOIO CEPEIOBHIIA,
cucteMa 030poeHHs, 30ip PO3BiYyBaJbHUX JAHUX, MOTOJHI YMOBH, KOHTPOJIbHA
nepeBipoyHa  3WOMKa,  KJIIMATOJOrisg, TpWiIaa Il TOIOI€0Je3UYHOIO
pUB’SI3yBaHHsI, TIOJIbOBA apTHIIEpis, rio0aibHa CUCTeMa HaBiraili 1 BU3HAYEHHS
MICLIE3HAXOKEHH.

Z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. include terrain analysis, geodetic survey, production and

reproduction.

2. incorporates the collection, production, and dissemination of GI.

3. Terrain analysis starts with the collection, , processing,
and, in some cases, actual of source data.

4. Surveyors determine and distances between objects,

measure between lines, determine the direction of lines.

5. After completing , surveyors use these measurements to compute a
that 1s used for positioning by field artillery.

T'PAMATHUYHI BIIPABU
KOHCTPYKUII AS ... AS, NOT SO ... AS

5 ﬁ IlepekiagiTh peyeHHs] YKPAiHCHKOK MOBOIO.

1. English is as difficult as German. 2. My composition is not as long as yours, 3. It
isn’t as warm today as it was yesterday. 4. The house his aunt lives in is as old as the
one his uncle lives in. 5. His apartment isn’t as elegant as her apartment, but it’s
much bigger. 6. Johnny isn’t as rich as Don but he is younger and much happier. 7.
My dog isn’t as friendly as your dog. 8. You can eat as much as you like. 9. A
football match isn’t as exciting as a hockey match. 10. The hotel isn’t as cheap as
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we expected. 11. His songs aren’t as popular as the Beatles’ songs. 12. Her brother is
as intelligent as his wife.

6. ﬁ Bcrasre as ado than

Example: Athens is older than Rome

. I don’t watch TV as much ... you.
. You eat more ... me.

. I feel better ... I felt yesterday.
.Jimisn’t as clever ... he thinks.

. Belgium is smaller ... Switzerland.
. Brazil isn’t as big ... Canada.

. I can’t wait longer ... an hour.

~NN NN kW

7 Le 5 IlepekagiTh pe4eHHs aHIIICHbKOI MOBOIO.

1. Bin He Takuii cTOMJICHHH, sIK BOHA. 2. BripaBa jpyra Taka >k Bakka, fK 1 BIIpaBa
TpeTs. 3. BoHa nymae, 1o 60Kc Takuii ke HeOe3MeUHUit BUJT CIIOPTY, SIK 1 00poThOa.
4. et OyIMHOK TaKHM K¢ BUCOKUH, K 1 ToH. 5. ChOroJiHi Boja B pidIll HE Taka
Tera, Ak ydopa. 6. Tu He Takuil po3yMHUH, sIK TaTto. 7. [HlsS He Taka BeluKa, sK
Kuraii. 8. Tem3a Taka  Kpacupa, sk Hesa. 9. Moro 6abycs He Taka crapa, siK
nainych. 10. SI6myka Taki K cMauHi, SIK CJIMBH, aje HE Taki cMayHi, K rpymmi. 11.
Pociiicekuii My3edl Takuil ke Oaratuii, sik Epmitax? 12. JlepkaBiH He Takui
3HaMeHuTHi, gk [lymkin. 13. Juinpo He Takuil Benukuid, sik Bonra. 14. Munynoro
POKY ceprieHb OyB TaKUi jk€ CIIEKOTHHM, SIK 1 iuneHb. 15. BiH He Takuli cTapuid, sk
s. 16. Bona Taka x mieapa, sk i ii 6a6ycs. 17. Moro mammHa Taka  3pydHa
(koMpopTtabenbHa), sk 1 TBOS. 18. Ex3ameH OyB HE TaKUM BaKKHM, SIK MU OYiKYBaJIH.
19. Bin Takwuii ke CHIIbHUH, SIK HOro Opart.

8 ﬁ HanumiTs peyens 3 as ... as ...

Example: Flats are more expensive than houses............ccccceeeeiiiiiiicciininnnnn..
Houses are not as expensive as flats

1. Athens is older than Rome.

2. My room is bigger than yours.
3. You go up earlier than me.

4. We played better than they.

5. I’ve been here longer than you.
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TEMA 32:
TOIIOTEOAE3UYHE 3ABE3IIEYEHHA

3anarrda 3 o
METO/JHU TOINNOTPA®IYHOI 3MOMKHA

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

SURVEY METHODS

Conventional Survey. Topographic surveyors use theodolites, levels, and
distance measuring equipment (DME). Automated integrated survey instrument
(AISI) provides topographic surveyors with the capability to extend control
through the use of a total station.

GPS Survey. The NAVSTAR GPS is capable of determining accurate
positional, velocity, and timing information. Absolute and differential (relative)
positioning methods using the GPS provide accurate and timely positional data.
The method of choice depends on the accuracy required, the equipment available,
and the logistical requirements. The positioning methods are described as follows:

- Absolute positioning. Absolute positioning uses a single GPS receiver and
does not require known survey control. Absolute positions can provide
instantaneous (real-time) or postprocessed positions. Known survey control is
unreliable or nonexistent in immature theaters. Topographic surveyors can
establish standard positioning services (SCP) by using absolute positioning.

- Differential positioning. Differential positioning uses two or more GPS
receivers. One GPS receiver (reference receiver) is resident over a known SCP.
The remaining receivers (remote receivers) are used to position points of interest.
Differential positioning can be performed in real time or through postprocessing. If
real-time positioning results are required, a communications link that is capable of
transmitting digital data must be established at the reference- and remote-receiver
locations. This method supports distances up to 100 kilometers between the
reference and remote stations. The engineer battalions (topographic) within the
Army have precise positioning service (PPS) GPS receivers that are capable of
real-time and postprocessed differential positioning and provide relative accuracy
of approximately 1 centimeter.

2. ? JlaiiTe BiANOBIiJAl HA HACTYIHI 3aNIUTAHHSA:

What survey methods do you know?

What does AISI provide?

What is the function of GPS Survey?

What positioning methods do you know?

What is difference between the absolute and differential positioning?

Nk W=
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3 ﬁ 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICHKOK MOBOI)

Tonorpad, 3BHUaiiHa 3HOMKa, aepOKOCMIYHA 3MOMKA, TEOIOJIIT, aBTOMATUYHUN
IHTErpOBAaHUN TE€OJE3UYHUN MPUIIaJ, TAXEOMETP, TOUHI MO3ULIIHI, IIBUIAKICHI Ta
4acoBl JlaHi, a0COTIOTHE BU3BHAYCHHS MICII€3HAXO/[KEHHSI, TOIIOT€01e€3MYHa OTIOpHA
Mepexa.

z 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.

4. IlepekagiTh pe4eHHs YKPAIHCHKOK MOBOIO

1. Automated integrated survey instrument (AISI) provides with the
capability to extend control through the use of a :
2. The method of choice depends on the required, the equipment
available, and the .
3. Absolute positions can provide (real-time) or
positions.
4. Topographic surveyors can establish by using absolute
positioning.
5. can be performed in real time or through postprocessing.

I'PAMATUYHI BIIPABU
CIIOJIYYEHHSA BOTH/BOTH OF, NEITHER/NEITHER OF,
EITHER/EITHER OF
Hanuuits peyenns 3 both ... and ..., neither ... nor ... Ta either
S. E . OF ...

Examples: Tom was late. So was Ann. Both Tom and Ann were late.
He didn’t write. He didn’t telephone. He neither wrote nor telephoned.

1. The hotel wasn’t clean. And it wasn’t comfortable.

The NOE] WAS ...eeiieiiie et e e e naeeeennneas
2. It was a very boring film. It was very long too.

The fIIM WS ...coeeeieeiie ettt ettt et e st e s e e ebeeeaeeenaeens
3.Is that man’s name Richard? Or is it Robert? It’s one of the two.

That MAN S MAMIE ...  rrrrrnnnn
4. I haven’t got the time to go on holiday. And I haven’t got the money.

V@ ZOU et e e e e e e e e e tbb e e e e e naraaaeaanns
5. We can leave today or we can leave tomorrow - whichever you prefer.

1. He gave up his job because he needed a change. Also because the pay was low.
He gave up hisjobboth..............oooi
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7. George doesn’t smoke. And he doesn’t drink.........................oonl.
8. The front of the house needs painting. The back needs painting too............

E JonoBHITH peyenHs ciaoBamu both/neither/either. Inoai
Tpeda B:xxuBaTH of.

6.

Examples: There are two windows in my room. It was very warm so I had both of
them open.
‘Do you want tea or coffee?’ ‘Either. I really don’t mind.’

1. After the accident ... cars stopped ... drivers got out and started shouting at each
other. ... them were very aggressive.

2. It wasn’t a very good football match. ... team played well.

3. A: Which of the two films did you prefer? The first one or the second one?
B: Actually I didn’t like ... them.

4. There are two ways to the city centre. You can go along the footpath by the river
or you can go along the main road. You can go ... way.

5. ... these pullovers are very nice. I don’t know which one to buy.

z Hanumits peuenns 3i cioBamu both/neither/either. Inoai
Tpeda BXKMBATH Of.

. ... my parents is English. My father is Polish and my mother is Italian.
. ‘Do you mind which sandwich I take?” ‘No, take ....

. ‘Is today the 18th or the 19th?" .... It’s the 20th.’

. Tom and I hadn’t eaten foe a long time, so ... us were very hungry.

. When the boat started to sink, we were really frightened because ...

. us could swim.

. A: Did you go to Scotland or Ireland for your holidays?

. B: We went to .... A week in Scotland and a week in Ireland".

0N DN KWW
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TEMA 32:
TOIIOTEOAE3UYHE 3ABE3IIEYEHHA

3anarrda 4
KIJACUDIKAIIA TOHOFEO}IEBI/I‘IHOi PO3BIJIKH

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

SURVEY CLASSIFICATION

Topographic surveyors are capable of conducting and supporting a wide
variety of surveys. Surveys are classified as follows: artillery; basic control;
satellite; construction; airfield engineering and NAVAID; hydrographic; field
classification and inspection; land; inertial.

Artillery Surveys. Artillery surveys are conducted to determine the relative
positions of weapons systems to targets. These surveys do not require the accuracy
of geodetic-surveying techniques despite the relatively large areas and long
distances. ADA weapon systems require accuracies that are obtainable only from
geodetic-surveying techniques.

Basic-Control Surveys. Basic-control surveys provide horizontal and/or
vertical positions of points. Supplementary surveys may originate from and can be
adjusted to these surveys. The basic-control survey of the US provides geographic
positions and plane coordinates of triangulation/traverse stations and the elevations
or benchmarks. This information is used as the basis for the control of the US
national topographic survey; the control of many state, city, and private surveys;
and hydrographic surveys of coastal waters.

Satellite Surveys. Satellite surveys determine high-accuracy, three-
dimensional (3D) point positions from signals received by NAVSTAR GPS
satellites. GPS-derived positions may be used to provide primary reference-control
monument locations for engineering and construction projects from which detailed
site plans, topographic mapping, boundary demarcation, and construction-
alignment work may be performed using conventional-surveying instruments and
techniques.

Construction Surveys. Construction surveys provide data for planning and
cost estimating. This data 1s essential to locate or lay out engineering works and is
recorded on engineer maps. Plane surveys are normally used for construction
projects.

Airfield-Engineering and NAVAID Surveys. Airfield-engineering and
NAVAID surveys are used to determine any combination of the following: the
location of obstacles within 10 nautical miles of an airfield center; the dimensions
of runways and taxiways, the height of flight towers, and NAVAIDs; the safe
approach angles to runways and the minimum, safe glide angle; the elevation of
the barometer on an airfield; the positions and azimuths of points designated for
internal navigation system (INS) checkpoints.
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Hydrographic Surveys. Hydrographic surveys are made on large bodies of
water to determine channel depths for navigation and the location of rocks,
sandbars, lights, and buoys. In rivers, these surveys are made to support flood-
control projects, power development, navigation, water supplies, and water
storage.

Land Surveys. Land surveys are used to locate the boundaries and areas of
tracts of land. These surveys may be done on a city, county, state, national, or
international level.

2. ? JlaiiTe BiANOBIiJl HA HACTYIHI 3aNIUTAHHSA:

What types of surveys do you know?

For what purposes can be used the satellite surveys?
What do Basic-Control Surveys provide?

What do Satellite Surveys determine?

What are Construction Surveys used for?

Nk W=

3 ﬁ 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICBKOK MOBOIO

Tomnorpad, Tomoreoe3nyHe MpPUB’A3yBaHHS apTUIEPii, TOMOTreOJe3UuyHa 3HOMKa
0 MEpEX1 OMOPHUX TOYOK, TOMOIeO0JIe3MYHa 3MOMKA 3a JIOMOMOTOI0 CYIyTHHUKA,
TONOr€0/Ie3nYHa 3HOMKa I 1HXKEHEPHUX 1€, I1HKEHEPHO-aepoJpOMHa Ta
HaBIrauiiHa 3WoMKa, rigporpadiyHa po3Biaka, HUPpOBa KapTa, JaHl PO3BIIKA
MICLIEBOCTI.

z 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.
IlepekagiTh pe4eHHsI YKPAiHCHKOK MOBOIO

1. ADA weapon systems require accuracies that are obtainable only from

techniques.
2. This information is used as the basis for the control of the US
3. provide data for planning and cost estimating.
4. are made on large bodies of water to determine channel depths for

navigation.
5. are used to locate the boundaries and areas of tracts of land.
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I'PAMATHUYHI BITPABHU
CHOJIYYEHHA A LITTLE/A FEW

5 ﬁ Bceragre a little, a few. llepexkiaaaitb yKPpaiHCbKOK0 MOBOIO.

This is my mother’s favorite recipe for fruitcake, and everybody says it’s out of
this world!

Put 3 cups of flour into a mixing bowl.
Add ... sugar.

Slice ... apples.

Cut up ... oranges.

Pour in ... honey.

Add ... baking soda.

Chop up ... nuts.

Add ... salt.

Mix in ... raisins.

Bake for 45 minutes.

Enjoy, dear!

P 5 Bceragre little, a little, few a0o a few.

1. There is ... salad left in this bowl. 2. Would you like ... salad? — Yes, thank you.
My doctor says it’s good for my health. 3. I have ... money, so we can go to the
cinema. 4. [ have ... money, so we cannot go to the cinema. 5. This girl works very
... , that’s why she knows nothing. 6. Mother gave us ... apples, and we were glad. 7.
He did not like it at the camp: he had very ... friends there. 8. This lemon drink is
sour; if you put ... sugar in it, it will be sweeter. 9. This lemon drink is sour; if you
put ... lumps of sugar in it, it will be sweeter. 10. The hall was almost empty: there
were very ... people in it. 11. I can’t buy this expensive hat today: I have too ...
money. 12. She left and returned in ... minutes. 13. I think you can spare me ...
time now. 14. I am sorry I have seen ... plays by this author.

E BcraBte much, many, little, few, a little a6o a few. llepekianitb
YKPaIHCHKOI0 MOBOIO.

1. When we walked ... farther down the road, we met another group of students. 2.
Have you got ... ink in your pen? 3. At the conference we met... people whom we
knew well. 4. There are very ... old houses left in our street. Most of them have
already been pulled down. 5. If you have ... spare time, look through this book.
You will find ... stories there which are rather interesting. 6. There are ...
things here which I cannot understand. 7. Shall I bring ... more chalk? — No,
thank you. There is ... chalk on the desk. I hope that will be enough for our lesson.
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8. He had ... English books at home, so he had to go to the library for more
books.

E Bcrasre much, many, little, few, a little a60 a few. llepexnaairb
YKPaiHCHKOI0 MOBOIO.

She gave him ... water to wash his hands and face.

I’d like to say ... words about my journey.

After the play everybody felt... tired.

Let’s stay here ... longer: it is such a nice place.

There were ... new words in the text, and Peter spent ... time learning them.
There was ... hay in the barn, and the children could not play there.

There was ... water in the river, and they decided to cross it.

My mother knows German ... and she can help you with the translation of
this letter.

XN B D=
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TEMA 32:
TOIIOTEOAE3UYHE 3ABE3IIEYEHHA

3aHaTTda 5
TOIIOI'PA®IYHI BA3U TAHHUX

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

DATABASE MANAGEMENT

Topographic units must be prepared to create databases rapidly to support
current and contingency operations. Topographic units can digitally acquire and
share standard geospatial information (GI) data for these operations. However, the
primary responsibility for collecting and processing the database rests with the
theater and corps topographic companies. Database development and maintenance
1s an ongoing process. This important function of the engineer terrain-analysis
detachment is detailed to the data-management element. The data-management
element of the division’s terrain detachment acquires terrain data, digital maps, and
other topographic information from all sources, both above and below division.
The initial division topographic database may be acquired and built using data
from the corps topographic company and other national or Army agency data
sources during predeployment operations.

Topographic Database Development

The majority of topographic-database development begins during an
operation’s predeployment phase. During this phase, the topographic engineer’s
primary mission is gaining maximum knowledge of the potential AO and AOL
This database provides the basic reference for the production of special-purpose GI
to support the tactical commander’s planning requirements. Enrichment data
retrieved from tactical units i1s normally provided via verbal or digital reports or
imagery to the supported maneuver unit’s tactical operations center (TOC). At the
brigade-level TOC, the brigade engineer or topographic analyst receives this
information. Decisions regarding data validity lie with the ADE; quality assurance
lies with the G2. Once decisions are made about data validity or quality, the
database manager will then update the master database and pass the updated data to
the next highest level for inclusion to its master database.

2. ? JlaiiTe BiANOBIiJAl HA HACTYIHI 3aNIUTAHHSA:

Why do topographic units have to create topographic databases?
What elements do involve in the enrichment of topographic data?
Who is responsible for taking decision regarding data validity?
What is the mission of data-management element?

What is the process of topographic-database development?

Nk W=
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3 ﬁ 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICHKOK MOBOI)

Tonorpadiyna vactuHa, 0a3a AaHMX, TEONMPOCTOpPOBA IHQOpPMALd, MOCTIHHUN
npolec, OIiHKAa MICIIEBOCTI, Lu(ppoBa Mama, iHXeHep-Tonorpad, KOMaHAUP
00110BO1 YacTUHU, OpUTaia, aHATITHK, TOCTOBIPHICTh JJaHUX, 3a0€3MeUYEHHS SIKOCTI,
aaMiHicTpaTop 0a3 NaHUX, 1HKEHEPHA OLIIHKA MICIIEBOCTI, BIJAUICHHS KepyBaHHS
0a3zaMu JaHUX, MyHKT/LIEHTP KepyBaHHs OOMOBUMHU JIISIMHU.

z 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.

4. IlepekagiTh pe4eHHs YKPAiHCHKOK MOBOIO
1. Topographic units can digitally acquire and share standard data
for these operations.
2. This important function of the engineer is detailed to the data-
management element.
3. The majority of development begins during an operation’s
predeployment phase.
4. During this phase, the primary mission is gaining maximum
knowledge of the potential AO and AOL.
5. Once decisions are made about or quality, the database manager
will then update the master database and pass the updated data to the next highest
level for to its master database.
I'PAMATUYHI BIIPABU
3BOPOTHI 3AUMEHHUKH

5. |p 5 IlepekiiagiTh pe4eHHsI YKPAiHCHKOI0 MOBOIO.

1. Much more than most politicians Cave knew himself. (Snow) 2. Meanwhile, he
paraded himself gloriously before this young man. (Priestley) 3. Of course, I
myself used to be very wealthy... (Clark) 4. He was not doubting the logic, he
realized suddenly; what he was doubting was himself. (Jones) 5. Still, he must be
thankful that she had been too young to do anything in that war itself. (Galsworthy)
6. Simon calmed himself with an effort. (Sheckley) 7. But you might remember
that one respects oneself more afterwards if one pays one’s way. (Galsworthy) 8.
Miss Adele Gerry opened the door herself. (I. Shaw) 9. He sunned himself in
Chanton’s admiring gaze. (Priestley) 10. What was the use even of loving, if love
itself had to yield to death? (Galsworthy) 11. This is where we wash ourselves,
Eliza, and where I am going to wash you. (Shaw) 12. Gevaert cleared his throat
and addressed himself to me. (Clark) 13. They blamed themselves for this unlucky
marriage. (Hardy) 14. The theatre manager himself came to shake hands with
them. (Priestley) 15. I have made myself perfectly pleasant here. (Shaw) 16.
Several times he reminded himself that he had not rung up Shuckleworth yet.
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(Priestley) 17. He could talk races with Hurstwood, tell interesting incidents
concerning himself. (Dreiser) 18. I want to be kept in constant touch with his
progress myself. (Clark) 19. Anne’s terror of being discovered in London or its
neighbourhood, whenever they ventured to walk out, had gradually communicated
itself to Mrs. Clements. (Collins) 20. Soames added: “Well, I hope, you’ll both
enjoy yourselves” (Galsworthy) 21. Cave might have concealed from others, but
not from himself, that he profoundly envied Roger. (Snow)

z 3akiH4iTh peYeHHs, BUKOPUCTOBYIOYH 3BOPOTHI 3aiiIMEHHUKH
3 HACTYNIHUMHM CJIOBAMHU.

kick teach cut lock look after hurt bum talkto blame
Example: Tom ...cut himself... while he was shaving this morning.

. Be careful! That pan is very hot. DOn’t.........ccceocvviiiriiiieeiee e,

. They couldn’t get back into the house. They had............................ out.

. It isn’t her fault. She really shouldn’t..........cc.oooviiiiiniiii i,

. What a stupid fool I am! I could..........ccooovviiiiiiiiniieeeeee e, !

. The boy was lucky when he fell down the stairs. He didn’t....................
Pmtrying to...eee e Spanish but I’m not making much progress.
. He spends most of his time alone, so it’s not surprising that he ....................

. Don’t worry about us. We Can........ccccueiiieiiiiieiiiie et

01N N kW

E 3akiH4iTh peYeHHs, BUKOPUCTOBYIOYHM Wi Ji€CI0BA.
BuxopucroByiiTe 3BOPOTHI 3aiiMEHHMKH SKIIO IMOTPiOHO.

dry concentrate feel enjoy relax wash shave meet
Example: Tom is growing a beard because he doesn’t ...shave...
L.Ireally..cccoeeoiieiiiiiiieeieeeee well today - much better than yesterday.

2. He climbed out of the pool, picked up a towel and...........c..cccceevvviieiniiiicnnennnee,
3. Itried to study but I just couldn’t...........ccovviiiiiiiiiiiee e

4. Jack and T first......ccceeeveiiiiiiiiiicieeeeeee, at a party five years ago.

5. You’re always rushing about. Why don’t you ........ccccceeeiveviiiiiniiennnnnnn. more?
6. It was a lovely holiday. We really..........ccccovveeeeiiiiieiiiiiecieeceee very much.
7. I overslept this morning. I didn’t have time to...........ccc.c...... or have breakfast.

3. ﬁ BceTaBTte -selves a00 each other.

Examples: Tom and Ann stood in front of the mirror and looked at ...themselves...
How long have Tom and Ann known ...each other...?
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1. At Christmas friends often give.........cccceevvieriiieniiieeniiecieeeeee, presents.
2. Did the children enjoy........ccccccvvveeiiiieeeriieeeiees when they were on holiday?
3. Jack and Jill are very happy together. They love.........ccccvvveeenneennn. very much.
4. They had an argument last week. They are still not speaking to ........................
5. Some people are very selfish. They only think of ...,
6. Nora and [ don’t S€€........ccuveverevireeriiieeeiiee e, very often these days.

z JaiiTe BiIMOBiAi HA 3aNIMTAHHS, BAKOPUCTOBYKOYH 3BOPOTHI
3aiiMEeHHMKH 3 HACTYITHUMH CJI0BAMMU.

Example: “Who repaired the bicycle for you?” “Nobody. I ...repaired it myself.”

1. “Who cut your hair for you?” “Nobody. I cut........cccceviveiiiiiniiiieeeie e, ”
2. “Who told you Linda was getting married?” “Linda..........cccccvveercvieencneeennee. ”
3. “Does Mr Thomas have a secretary to type his letters?” “No, he.................... ”
4. “Do you want me to post that letter for you?” “No, I'll.......ccccceeeiiiinenennnne. ”
5. “Can you clean the windows for me?”” “Why don’t you..........ccceeeeeuveeeennnen. 7
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TEMA 32:
TOIIOTEOAE3UYHE 3ABE3IIEYEHHA

3aHaTTH 6
TOIIOI'PA®IYHI KAPTHU

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

TOPOGRAPHIC MAPS

A map is a graphic representation of a portion of the earth’s surface drawn to
scale, as seen from above. It uses topographic map symbols, and labels to represent
features found on the ground. It is impossible to plot every feature of the area in
true shape. An attempt to plot each feature true to scale would result in a product
impossible to read even with the aid of a magnifying glass. A map indicates
variations in terrain, heights of natural shape and linear features, and the extent of
vegetation cover. A map provides information on the existence, the location of, and
the distance between urban area and routes of travel and communication. Map
requisitions and distributions are accomplished through the Defense Mapping
Agency.

To be understandable, features must be represented by conventional signs
and symbols. To be legible, many of these must be exaggerated in size often far
beyond the actual ground limits of the feature represented.

Elevation and Relief

The elevation of points on the ground and the relief of an area affect the
movement and positioning of military units. Relief is the representation of the
shapes of hills, valleys, streams, or terrain features on the earth's surface.
Mapmakers use several methods to depict relief of the terrain. Layer tinting is a
method of showing relief by color. Hachures are short, broken lines used to show
relief. Relief shading indicates relief by a shadow effect achieved by tone and
color. A contour line is an imaginary line on the ground, above or below mean sea
level which represents vertical positions or relief. The elevations and contours are
measured from a specific vertical datum plane.

Scale

The scale is expressed as a fraction and gives the ratio of map distance to
ground distance. The numerical scale of a map indicates the relationship of
distance measured on a map and the corresponding distance on the ground. This
scale is usually written as a fraction and is called the representative fraction.

According to the Defense Mapping Agency maps are classified by scale into
three categories. They're small, medium, and large-scale maps. The terms small
scale, medium scale and large scale may be confusing when read in conjunction
with the numbers. However, if the number is viewed as a fraction, it quickly
becomes apparent that 1:600,000 of something is smaller than 1:75,000 of the
same thing. These maps with scales of 1:75,000 and larger are used for tactical,
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administrative, and logistical planning. The standard small scale map is
1:1,000,000. This scale map covers a very large ground area, so mapmaker has
hardly any room for details. Medium maps are used for planning operations,
including the movement and concentration of troops and combat vehicles. The
standard large scale map is 1:50,000. A graphic scale is a ruler printed on the map
and is used to convert distances on the map to actual ground distances. On a
1:250,000 scale map, the prescribed symbol for a building covers an area about
500 feet square on the ground; a road symbol is equivalent to a road about 520 feet
wide on the ground; the symbol for a single-track railroad is equivalent to a
railroad cross-tie about 1,000 feet on the ground.
Types

The map of choice for land navigation is the 1:50,000-scale military
topographic map. All maps are subdivided by types. Planimetric map is a map that
presents only the horizontal positions for the features represented. Sometimes, it is
called a line map. It is distinguished from a topographic map by the omission of
relief, normally represented by contour lines. Photomap is a reproduction of an
aerial photograph upon which grid lines, marginal data, route numbers, and
approximate scale and direction have been added. Photomosaic is an assembly of
aerial photographs, when time does not permit the compilation of a more accurate
map.

Terrain model provides a means for visualizing the terrain for planning and
for briefing on assault landing. Military city map is a topographic map showing
urban elements of military importance that are compatible with the scale of map. A
special purpose map has been designed to give information not covered on a
standard map. Some of the subjects covered are: terrain features, drainage
characteristics, vegetation, coasts and landing beaches, urban areas, cross-country
movements.

2. “? | MaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

What is a map?

How is a map made to represent features found on the ground?
What methods do mapmakers use to depict relief of the terrain?
What is the classification of maps by scale?

What types of maps facilitate the land navigation?

Nk W=

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIIHCHKOI MOBOIO

[ToBepxnst 3emiii, MacmTad, kaprorpadiune ymnpasminass MO CHIA, BuxigHuii
pIBEHb BHCOTH, CEpElHIM pIiBEHb MOpS, OpIEHTYBaHHS Ha MICIIEBOCTI,
IJIaHIMETpPUYHA KapTa, KOHTypHa KapTta, TomorpadiyHa kapta, ¢poTokapra, JiHisA
KOOPJIMHATHO1 CITKH, 3apamMKoBe O(OpMIIEHHS, BIHCHKOBO-TOMOrpadiyHa KapTta
MiCTa, CTielliajbHa KapTa.
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Z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

l. 1s a graphic representation of a portion of the earth’s

drawn to scale, as seen from above.

2. A map indicates variations in terrain, heights of natural shape and linear
features, and the extent of .

3. Map requisitions and distributions are accomplished through the

4. The is expressed as a fraction and gives the ratio of to
ground distance.
5. 1s a map that presents only the horizontal positions for the features
represented.

IF'PAMATHUYHI BIIPABU

YUCJ/JIBHHUK. KIJIBKIICHI TA HIOPAAKOBI YHHUCJ/IIBHUKHU

5 ﬁ IIpounTaiiTe aHIJIiHCHKOK MOBOIO.

a) 1956p., 1945p., 1917p., 1905p., 1900p., 1812p., 2000p., 1799p., 1242p.,
1066p., 1848p., 1871p., 2010p., 1725p., 1147p., 1612p., 2011p., 2113p.,
1496p., 1564p.;

b) 27.01.1980p., 4.02.1936p., 11.03.1908p., 1.04.1981p., 29.05.1949p.,
13.06.1946p., 15.07.1976p., 12.08.1967p., 4.04.1954p., 28.10.1965p.,
5.11.1943p., 3.12.1928p.

6. ¢ 5 HanuuiTs cJi0BaMM HACTYIHI KiJIbKiCHI YMCTIBHUKN:

9,11, 13,24, 67, 22,90, 34, 43,51, 77, 33, 12, 66, 28, 41, 14, 50, 99, 65, 67, 57,
75, 89, 44, 100;

112, 176, 235, 507, 198, 413, 803, 369, 555, 643, 290, 542, 789, 901,721, 409,
543,303, 438, 888;

1112, 5098, 6666, 2098, 5975, 4328, 9856, 1876, 9089, 3003, 2067, 7000, 6490,
4309, 8800, 5540, 2870, 9000.

E IlepekiiagiTh Taki cJI0BOCIOJIYYECHHS 3 MOPAAKOBUMU
YHCJIiBHUKAMM:

Jpyra BIIpaBa, TPUHAIIATANA TIOBEPX, ABAIATH IIOCTA CTOPIHKA, I STE IMUTAHHS,
OJIMHAJIIATUA MICSIlb, COPOK APYTUH JIEHb, TPETS BEPCIs, TPUCTA TPUILATH IIIOCTA
KiMHaTa, BOCBbMHI TIKJIEHb, COPOK IMEPIINI YPOK, YeTBEPTa JIKAPHS, CIMHAIIATUN
TEKCT, BICIMJICCSAT BOCbMHI maparpad.
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LA

JlaiiTe BiANOBIAI HA 3aNIMTAHHS:

O 001N DNk~ W —

P
DN AW~ O

. How many lessons do you have today?

. How many students are there in your group?

. How many pages did you read yesterday?

. How many days are there in a year?

. How much money do you have now?

. How many theatres are there in your city?

. How many seasons are there in a year?

. How many members are there in your family?
. How many countries did you visit last year?
How many rooms are there in your flat?

. How many exams did you have last winter?
. How old is your father?
. How many computers are there in the classroom?

How many flats are there in that big house?

. How many friends have you got?

9.

B,

IlepekiiagiTh HACTYIIHI peYeHHS AHIJIICLKOI MOBOIO:

1. Konu napoauscs Ilymkin? — [ymikin Hapoausces B 1799 pori.

2. Konu naponugcst Tosctoit? — ToscToit HapoauBcs B 1828 porii.

3. Konu napoauscs JJomonocoB? — JlomoHocoB Hapoausces B 1711 poti.
4. Konu Haponuscs CBipt? — CBiT Hapoauscs B 1667 pori.

5. Konu mapoauscs Yocep? — Hocep Hapoauscs B 1340 porii.

6. Konu napoauscs Illexcnip? — llexkcnip Hapoauscs B 1564 poti.
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TEMA 33
HOJIBOBE TOIIOI'EOJAE3NYHE ObJIA/ITHAHHSA

3anarra 1
MNOJIBOBE TOINOI'EOJAE3UYHE OBJIAJTHAHHS

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

SURVEY EQUIPMENT

Surveyors determine horizontal and vertical distances between objects,
measure angles between lines, determine the direction of lines, and establish points
of predetermined angular and linear measurements. After completing field
measurements, surveyors use these measurements to compute a final report that is
used for positioning by field artillery, air-defense artillery, aviation, intelligence,
communications, or construction control points.

Conventional Survey Equipment. Topographic surveyors have theodolites,
levels, and EDME within their inventory. The automated integrated survey
instrument AISI provides topographic surveyors with the capability to extend
control in a timelier and more efficient manner. The AISI is a total station that
combines angular, distance, and vertical measurements into a single electronic
instrument that is designed to digitally record and transfer data into a personal
computer.

NAVSTAR GPS. The NAVSTAR GPS is capable of determining accurate
positional, velocity, and timing information. The precise positioning system PPS
consists of military users and authorized representatives. A PPS user can obtain
high-accuracy instantaneous positioning if the receiver is capable of accepting the
necessary cryptologic variables. When two or more receivers are used, it is called
differential global-positioning system DGPS surveying. The error values are
determined and removed from the survey either by real-time processing or
postprocessing of the data.

Computer Information Systems. Surveying has become a digital science.
Modern survey systems work with software specifically designed to process field
data, perform computations, and produce a precise product, whether it is a GPS
network, a digital database, or computer-aided design and drafting CADD. GPS-
survey computations require a PC to process large amounts of mathematical
variables. Topographic surveyors are equipped with common GPS hardware and
software.

2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHSA:

1. What survey equipment do you know?
2. What is AISI designed to?
3. What is NAVSTAR GPS used for?
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4. What Computer Information Systems in surveying do you know?

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIICHKOI MOBOIO

[lonpoBe TOmOreoe3nyHe OOJaJHAHHS, TEOJO0JIT, EJICKTPOHHE JdaJeKOMIpHE
00J1aIHaHHS, aBTOMAaTUYHUM KOMIUIEKCHUM T€0Je3UYHUN MNpUIIajl, €ICeKTPOHHUN
aBTOMAaTHUYHMI TaXxeoMeTp, riiodaibHa cucTteMa kocMmiyHoi Hasiramii “HABCTAP”,
ciayx0a BH3HAYEHHS TOYHOTO MICIIE3HAXOKEHHS, NudepeHuiiiHa Tio0aibHa
CHCTEeMa BU3HAUYCHHS MICI[C3HAXOKCHHS.

Z 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.

4. IlepekagiTh pe4eHHs YKPAiHCHKOK MOBOIO
1. Surveyors determine and distances between objects,
measure angles between lines, determine the of lines.
2. The AISI is a that combines angular, distance, and vertical
measurements.
3. The consists of military users and authorized representatives.
4. When two or more receivers are used, it is called surveying.
5. GPS-survey computations require a to process large amounts of

mathematical variables.

I'PAMATHUYHI BITPABHU
®PA3O0OBI J1€ECJIOBA

z 3HaiiaiTe (ppa3osi giecioBa B peueHHsx. [lepexaanirs
peYeHHs.

Sue was so busy she stayed up all night to finish her work.
Laurence is so rude. How can you put up with him?

He took up skiing when he was 4. He was a champion at 16.
I’'m like my mother, but my sister Sarah takes after our father.
If we start out now, we’ll be there by nine o’clock.

Hurry up! I don’t want to be late.

Could you find out what time the train leaves, please?

The soldiers carried out a dangerous raid.

If you are hot, take off your coat.

A i A A o
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E Po3noainits ppa3osi aiec1oBa 3 mepuioi BIPaBu 1Mo

6. KaTeropisim.
Verb + particle Verb + particle + obj Three part Verbs
She stayed up. He took up skiing. How can you put up with him?

E JIonoOBHITH pevyeHHsI, BUKOPUCTOBYIO4YH (¢pa3oBi aiecioBa 3
Ta0IHIII.

\ got by; grew up; stay up; watch out; hold on; play around |

1. My parents ............ in Bulgaria, but they went to live in London when they
were married.

2. They broke the window when they were ............ with a football.

3. Lastnight we ............ to watch the late film on TV.

4. “Can you speak Chinese?” “No, when we were there we ............ with a few
words and some sign language!”

5. “Can I speak to Paul, please?” “............ , I’ll just go and get him.”

6. e ! Don’t touch the paint, it’s wet!

z IepenuiuiTs peyeHHs1, 3aMiHIOIOYHM BHIIJICHI Ti€CJI0BA OTHUM 3
HaBeJeHUX Gpa3oBHUX Ai€CJIiB.

keep on; find out; got away; bumped into

1. The police followed the robbers, but they escaped.
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TEMA 33
HOJIBOBE TOIIOI'EOJAE3NYHE ObJIA/ITHAHHSA

3anarrda 2
TEOJOJIT

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

THEODOLITE

A theodolite is a precision instrument for measuring angles in the horizontal and
vertical planes. Theodolites are used mainly for surveying applications, and have
been adapted for specialized purposes in fields like metrology 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 at a target object, the angle of each of these axes can
be measured with great precision, typically to seconds of arc.

Theodolites, such as the Brunton Pocket Transit commonly employed for field
measurements by geologists and archaeologists, have been in continuous use since
1894.

Theodolites may be either transit or non-transit. Transit theodolites (or just
"Transits') are those in which the telescope can rotate in a complete circle in the
vertical plane Non-transit theodolites are those in which the telescope can rotate
only in a semicircle in the vertical plane. Some types of transit theodolites do not
allow the measurement of vertical angles.

Concept of operation

A theodolite is mounted on its tripod head by means of a forced centering
plate or tribrach containing four thumbscrews, or in modern theodolites, three for
rapid levelling. Before use, a theodolite must be precisely placed vertical above the
point to be measured using a plumb bob, optical plummet or laser plummet. The
instrument is then set level using levelling footscrews and circular and more
precise tubular spirit bubbles.

Both axes of a theodolite are equipped with graduated circles that can be
read through magnifying lenses. (R. Anders helped M. Denham discover this
technology in 1864) The vertical circle which 'transits' about the horizontal axis
should read 90° (100 grad) when the sight axis is horizontal, or 270° (300 grad)
when the instrument is in its second position, that is, "turned over" or "plunged".
Half of the difference between the two positions is called the "index error".

Modern theodolites

In today's theodolites, the reading out of the horizontal and vertical circles is
usually done electronically. The readout is done by a rotary encoder, which can be
absolute, e.g. using Gray codes, or incremental, using equidistant light and dark
radial bands. In the latter case the circles spin rapidly, reducing angle measurement
to electronic measurement of time differences. Additionally, lately CCD sensors
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have been added to the focal plane of the telescope allowing both auto-targeting
and the automated measurement of residual target offset. All this is implemented in
embedded software.

Also, many modern theodolites, costing up to $10,000 apiece, are equipped
with integrated electro-optical distance measuring devices, generally infrared
based, allowing the measurement in one go of complete three-dimensional vectors
— albeit in instrument-defined polar co-ordinates, which can then be transformed to
a pre-existing co-ordinate system in the area by means of a sufficient number of
control points. This technique is called a resection solution or free station position
surveying and is widely used in mapping surveying. The instruments, "intelligent"
theodolites called self-registering tacheometers or "total stations", perform the
necessary operations, saving data into internal registering units, or into external
data storage devices. Typically, ruggedized laptops or PDAs are used as data
collectors for this purpose.

The T16 theodolite and a fixed reticle are shown in Figure 1 and 2 respectively.
RETICLE

ILLUMINATING
TELESCOPE

Figure 1 — T16 Theodolite
collimation level mirror — 13epkanbHa MOBEPXHs KOJIMaIliiiHOTO piBHS; telescope
focusing ring — goxkycyroue kinbie nanekomipa; compass bracket — kpoHiTeiin
KoMmriaca; telescope eyepiece — okynsp JajnekoMipa; microscope eyepiece —
OKyJIIp MiIKpockoma; vertical tangent screw — BepTHUKaIbHUN TaHTEHI[IWHUAN
rBuHT; horizontal circle clamp — dikcatop piBHS TOPU3OHTAIBHOTO KOJIA;
illumination socket — poszeTka nns migKIIOYEHHS TifcBIuyBaHHS; collimation
level tangent screw — TaHTEHIIIWHUN TBUHT KoJiiMaiiiHoro piBHs; illumination
mirror — ocsitiioBay; circular level — komoBuii piBenn; horizontal clamping
screw — TOpU3OHTaJIbHUM 3aTUCKHUI TBUHT; horizontal tangent screw -—
TOPU3OHTAJILHUIN TaHTEHIIITHUI TBUHT; plate level — moia aepo3HiMKy; vertical
clamping screw — BepTUKalIbHUN 3aTHCKarouuid TBHUHT; reticle illuminating
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mirror control knob — pyuka HamaromKyBaHHS OCBITIIOBaua ciTku; sunshade —
onenna; 28-power telescope — 28-kpatHuii najgexkomip; optical plumb eyepiece —
OKyJIsIp onTuyHOro OanaHcupa; leveling screws — I'BUHTH ISl TOPU3OHTAJIBHOI
YCTaHOBKHU

SOLAR

CROSSLINES CIRCLE

STADIA
I INFS

Figure 1 — Fixed reticle

When viewed through the circle-reading microscope as depicted in Figure 9, the
vertical circle (marked “V”’) appears above the horizontal circle (marked “AZ”).

VERATIGAL CIACLE 1,598.5 MILS
HORIZONTAL CIRCLE 1.429.3 MILS

Figure 2 — T16 Theodolite scales of circle-reading microscope

2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

1. What is theodolite?

2. What is the functionality of theodolite?

3. How does the horizontal angle measure with the thedolite?
4. What do you know about modern theodolites?
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3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI MOBOIO

BumiproBanbHUN 1HCTPYMEHT, MapIIPyTHUIN TEOIOJIT, KyT, TE€OJOTIUHUNA KOMIIac
bpaiitona, py4ka HajmaroJ)KyBaHHS OCBITIIOBa4a CITKH, BEPTUKAIbHUN
3aTUCKAIOYMH TBUHT, IUIOIIA a€pO3HIMKY, KOJOBHUH pPIBE€Hb, TAHTCHUIMHUIA TBUHT
KOJIMALIAHOTO PIBHA, PO3ETKa ISl MiAKIIOYEHHS MiACBIYYBaHHS, (IKCaTOp piBHSA
TOPU30HTAIBLHOTO KOJa, (OKyCyloue KUIblle JaJIEKOMipa, A3epKajibHa MOBEPXHS
KOJIMAIIAHOTO PIBHA.

z 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.

4. IlepekagiTh pe4eHHs YKPAiHCHKOK MOBOIO

1. Theodolites are used mainly for , and have been adapted for
specialized purposes in fields like and rocket launch technology.
2. A theodolite is mounted on its head by means of a forced centering
plate or tribrach containing four
3. Both of a theodolite are equlpped with graduated circles that can
be read through
4. In today's theodolites, the reading out of the and
circles is usually done :
5. This technique is called a solution or free station position

surveying and is widely used in

I'PAMATHUYHI BITPABHU
CKUIAJHOCYPAJIHI PEYEHHSA

/lONOBHITH peYeHHsI, BAKOPUCTOBYIOYH CIOJYYHUKH but/ and/
S. E Or Ta peYeHHs 3 TA0IuIi.
Don’t come back! Do you want to get a taxi? | I didn’t read it.
He didn’t see me. Did you stay at home? They don’t use it very
often.
She looked out. We watched television. | I can’t remember his
name.
She swam to the other They took some
side. photographs.
1. We stayed at home and watched television.
2. 1 bought a newspaper but I didn’t read it.
3. She went to the WINdOW..........cciiiiiiiiii e,
4. TSaW JaCK. ..o
5. The girl jJumped into the river............cooooiiiiii e,



6. Did you gooutlastnight............coiiiiiiiiiii ?
7. They walked round the tOWN.........coiiiiiiiii e,
T N 1 1o} S e A o7 |
9. Tcan’tremember his face............coooiiiiiiiiiii
LO. GO AWAY . ..ttt e
11.Shall we walk tothe hotel..............coooiiiiiii e, ?

E JlonoBHITH peyeHHsI, BAKOPUCTOBYOYH CIIOJTYYHUKH S0/
because Ta pedeHHs 3 TA0JANIILI.

She was ill. We didn’t play tennis. It was very hot in the
room.

Don’t phone me. We didn’t go swimming. | She is friendly and
interesting.

I walked in. They haven’t got a key. I couldn’t sleep.

We walked home. She does the same thing
all the time.

I opened the window because it was very hot in the room.

The water wasn’t very clean so we didn’t go swimming.

The dOOT WaS OPEIN ...ttt e e e e e e
Ann didn’t 2010 WOTK .. ..uiiii e

THKE Carol ... e e e
It WaS TAINING ..ottt et e et e e e e e e e aaeeanes
There WEre N0 DUSES ....vineiiit ettt e et e e e eeee e anans
I got up in the middle of the night ....................................................

. Iwon’tbe athome this evening ...............oooiiiiiiiiii i
10 They can’t get into the house ..o

11.She doesn’t like her Job ... e,

ORI WD =

E HanumiTts peyeHHs PO Te, 110 BU POOWJIN BUOPa,
BUKOPHCTOBYIOYHY CIIOJTYYHUKH B TYKKAX.

(and) In the evening I stayed at home and studied.
(because) I went to bed very early because I was tired.
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TEMA 33
HOJIBOBE TOIIOI'EOJAE3NYHE ObJIA/ITHAHHSA

3anarrda 3
I'MPOKOMIIAC

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

GYROCOMPASS

A gyrocompass is a type of non-magnetic compass which is based on a fast-
spinning disc and rotation of the Earth (or another planetary body if used elsewhere
in the universe) to automatically find geographical direction. Although one
important component of a gyrocompass is a gyroscope, these are not the same
devices; a gyrocompass is built to use the effect of gyroscopic precession, which is
a distinctive aspect of the general gyroscopic effect. Gyrocompasses are widely
used for navigation on ships, because they have two significant advantages over
magnetic compasses:

- they find true north as determined by Earth's rotation, which is different
from, and navigationally more useful than, magnetic north;
- they are unaffected by ferromagnetic materials, such as ship's steel hull,
which change the magnetic field.
History

The first, not yet practical, form of gyrocompass was patented in 1885 by
Marinus Gerardus van den Bos. Usable gyrocompass was invented in 1906 in
Germany by Hermann Anschiitz-Kaempfe, and after successful tests in 1908
became widely used in German Imperial Navy.

In the United States, Elmer Ambrose Sperry produced a workable
gyrocompass system (1908: patent No 1,242,065), and founded the Sperry
Gyroscope Company. The unit was adopted by the U.S. Navy, and played a major
role in World War I. The Navy also began using Sperry's "Metal Mike": the first
gyroscope-guided autopilot steering system. In the following decades, these and
other Sperry devices were adopted by steamships such as the RMS Queen Mary,
airplanes, and the warships of World War II. After his death in 1930, the Navy
named the USS Sperry after him.

Before the success of gyrocompass, several attempts had been made in
Europe to use gyroscope instead. By 1880, William Thomson (lord Kelvin) tried to
propose a gyrostat (tope) to the British Navy. In 1889, Arthur Krebs adapted an
electric motor to the Dumoulin-Froment marine gyroscope, for the French Navy.
Giving the Gymnote submarine the ability to keep a straight line under water
during several hours, it allowed her to force a naval block in 1890.

Operating principle

A gyrocompass combines the action of two devices, a pendulum and a

gyroscope, to produce alignment with the Earth's spin axis. The principle is
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demonstrated with the model shown in the illustration, which consists of a rapidly
spinning, heavy gyro rotor, a pendulous case which permits the rotor axle to nod
up and down (angle 0), and an outer gimbal which permits the axle to rotate in
azimuth (angle y). For a gyroscope positioned at the Equator of the Earth, as the
Earth rotates, the gimbal moves with it. So long as the rotor's spin axis is aligned
with the Earth's axis, the gyro experiences no torque from Earth rotation. If there is
misalignment, however, a sequence of restormg torques is initiated.
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Gyrocompass model.
2. ? JlaiiTe BiANOBIiJl HA HACTYIHI 3aNIUTAHHS:

1. What is gyrocompass?

2. What are the advantages of gyrocompass over magnetic compass?
3. What do you know about the history of gyrocompass?

4. What is the operating principle of gyrocompass?

3 ﬁ 3HAHIITH eKBIBAJICHTH CJIIB Y TEKCTi AHIVIICHKOI0 MOBOIO

[ipokommiac, Tipockomn, Mpuiaj, Hapiraumis, OOepTaHHS 3€MJll, CHUCTEMa
yHOpaBiiHHSA, 00MOBUI KOopabenb, MPUHIMN [I1i, MAasTHUK, BICh 00€pTaHHS, POTOP
TIPOCKOIIa, BICh pOTOPA, 30BHIIIHS paMKa, a3UMYT, 00epTalbHUIl MOMEHT.

z 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.
IlepekagiTh pe4eHHs YKPAiHCHKOK MOBOIO

1. Although one important component of a gyrocompass is a

2. are widely used for navigation on ships, because they have two
significant advantages over magnetic compasses.
3. A gyrocompass combines the action of two devices, a and a

, to produce alignment with the Earth's spin axis.
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4. For a gyroscope positioned at the of the Earth, as the Earth rotates,
the with it.

I'PAMATHUYHI BIIPABU
CKUIAJHOHIAPAJAHI PEYUEHHSA

Z IlepexknaaiTs pedyeHHs YKPAIHCbKOK MOBOIO, 3BEPTA0YH
yBary Ha miapsiadi pedyeHnsi. Ha3Bitb ix Tumm.

1. He too had moved and was now standing where she had been a moment before.
(Priestley) 2. Once they reached the open country the car leapt forward like a mad
thing. (Murdoch) 3. Alban’s eyes glittered as he looked at the buses and policemen
trying to direct the confusion. (Maugham) 4. He watched until the final wisp of
smoke had disappeared. (Caldwell) 5. Even after Glenn had nodded urgently to
her, she continued to look as if she did not know whether to run away from him or
to walk back down the corridor to where he stood. (Caldwell) 6. And he followed
her out of the door, whatever his feelings might be. (Lawrence) 7. I came away the
first moment I could. (Galsworthy) 8. If anything particular occurs, you can write
to me at the post-office, Ipswich. (Dickens) 9. A cat with a mouse between her
paws who feigns boredom is ready to jump the second the mouse makes a dash
for freedom. (Caldwell) 10. Gladys leaned forward and then turned her head so that
she could look Penderel almost squarely in the face. (Priestley) 11. I could work
faster if your irons were only hotter. (London) 12. The aftermath of the cub
reporter’s deed was even wider than Martin had anticipated. (London) 13. But
these two people, insufferable though they might be in other circumstances, were
not unwelcomed. (Priestley) 14. Brissenden lay sick in his hotel, too feeble to stir
out, and though Martin was with him often, he did not worry him with his troubles.
(London) 15. Had the great man said but a word of kindness to the small one, no
doubt Esmond would have fought for him with pen and sword to the utmost of his
might. (Thackeray) 16. When Rainsborough received this news he was made so
miserable by it that he was not sure that he could survive. (Murdoch) 17. However
friendly she might seem one day, the next she would have lapsed to her original
disregard of him, cold, detached, at her distance. (Lawrence) 18. Howard puffed
his cigarette thoughtfully before speaking, as if he was still uncertain about what
he should say. (Caldwell) 19. How she would reach the villa, and what she would
find there when she arrived, she had not even dared to imagine. (Lawrence) 20. I
paused while she took off her coat... (Murdoch) 21. I don’t know what would have
concluded the scene, had there not been one person at hand rather more rational
than myself, and more benevolent than my entertainer. (Lawrence) 22. And you
will find that it is scarcely less of a shock for you because you saw what you
expected to see. (Murdoch) 23. When he left the car, he strode along the sidewalk
as a wrathful man will stride, and he rang the Morse bell with such viciousness that
it roused him to consciousness of his condition, so that he entered in good nature,
smiling with amusement at himself. (London) 24. Wherever they were together or
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separate, he appeared to be travelling in one intellectual direction or along one
mental groove, and she another. (Dreiser) 25. As I had no taste for this particular
discussion, and also wanted to get off the subject of my dear brother, I said, “What
will you be doing on Christmas Day?” (Murdoch) 26. “In that case,” said Palmer,
“since we are going away for good, I doubt if we shall meet again.” (Murdoch) 27.
Dazed as he was, he realized that there was just a chance of escape. (Priestley) 28.
No matter how brilliant a physician is, a thing like that will ruin his career.
(Caldwell) 29. She could hardly hear his voice, so deafening and continuous was
the clatter of the waves upon the stones. (Murdoch) 30. At least it was good to be
on one’s legs again, and though the night was hideous, the situation seemed less
precarious than it did when one was sitting in there, playing fantastic tricks with
mechanisms. (Priestley) 31. It means to make the plane a part of you, just as if it
were strapped behind you the minute it became airborne. (Moyt)

F 5 IlepekiiagiTh pe4eHHsI YKPAiHCHKOK0 MOBOIO.

=

. Whenever I go there, I always meet him.

. He was in the shop before he came here.

. I believe you because I know you.

. As it i1s wet, we shall stay at home.

. Since you feel tired, you should rest.

. She returned to his room again, for she was tired.

. That boy used to get ill about twice a week, so that he couldn’t go to school.

. This ball was so large that the child couldn’t hold it.

. So quickly had she come and gone in the mass of people that he had not been
able to make sure.

10. The snow blew in our faces so we could hardly see.

O 00 1N DN K~ W —

P 5 IlepekagiTh pe4eHHs aHIIICbKO MOBOIO.

5

. Harmuimu #iomy 3apa3 ke, 11100 BiH 3HAB MPO HaIlll TUTaHH.

. 51 mon3BoOHIO iii, 00 BOHA HE 3a0yJia Mpo IIe.

. baTpku 1ux miTeit rojgoayBany, moo X JITH MOTIH 100pe icTH.
. 51 poOuTHMY TakK, sIK MEH1 TOA00a€THCS.

. BiH He MIT JIe’KaTH TaK CIIOKIMHO SIK f.

. 1 He Mir 3poOuTH O1IBIIE HIK BOHHU.

. Uum O1b1e 51 6avy CBIT, TUM O1JIbIIE BIH MEH1 TOA00A€ETHCS.

. Bu mpocTo npuxoapTe, Haue BY iIeTe Ha MPOTYJISHKY.

03O\ L Wi —
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TEMA 33
HOJIBOBE TOIIOI'EOJAE3NYHE ObJIA/ITHAHHSA

3anarrda 4
TAXEOMETP

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

TOTAL STATION

A total station is an electronic/optical instrument used in modern surveying.
The total station is an electronic theodolite (transit) integrated with an electronic
distance meter (EDM) to read slope distances from the instrument to a particular
point.

Robotic total stations allow the operator to control the instrument from a
distance via remote control. This eliminates the need for an assistant staff member
as the operator holds the reflector and controls the total station from the observed
point.

Coordinate measurement

Coordinates of an unknown point relative to a known coordinate can be
determined using the total station as long as a direct line of sight can be established
between the two points. Angles and distances are measured from the total station to
points under survey, and the coordinates (X, Y, and Z or northing, easting and
elevation) of surveyed points relative to the total station position are calculated
using trigonometry and triangulation. To determine an absolute location a Total
Station requires line of sight observations and must be set up over a known point
or with line of sight to 2 or more points with known location.

For this reason, some total stations also have a Global Navigation Satellite
System receiver and do not require a direct line of sight to determine coordinates.
However, GNSS measurements may require longer occupation periods and offer
relatively poor accuracy in the vertical axis.

Angle measurement

Most modern total station instruments measure angles by means of electro-
optical scanning of extremely precise digital bar-codes etched on rotating glass
cylinders or discs within the instrument. The best quality total stations are capable
of measuring angles to 0.5 arc-second. Inexpensive "construction grade" total
stations can generally measure angles to 5 or 10 arc-seconds.

Distance measurement

Measurement of distance is accomplished with a modulated microwave or
infrared carrier signal, generated by a small solid-state emitter within the
instrument's optical path, and reflected by a prism reflector or the object under
survey. The modulation pattern in the returning signal is read and interpreted by
the computer in the total station. The distance is determined by emitting and
receiving multiple frequencies, and determining the integer number of wavelengths
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to the target for each frequency. Most total stations use purpose-built glass corner
cube prism reflectors for the EDM signal. A typical total station can measure
distances with an accuracy of about 1.5 millimetres (0.0049 ft) + 2 parts per
million over a distance of up to 1,500 metres (4,900 ft).

Reflectorless total stations can measure distances to any object that is
reasonably light in color, up to a few hundred meters.

Data processing

Some models include internal electronic data storage to record distance,
horizontal angle, and vertical angle measured, while other models are equipped to
write these measurements to an external data collector, such as a hand-held
computer.

When data is downloaded from a total station onto a computer, application
software can be used to compute results and generate a map of the surveyed area.
The new generation of total stations can also show the map on the touch-screen of
the instrument right after measuring the points.

2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

What is total station?

What does total station measure?

What types of total stations do you know?
What is the principle of angle measurement?
What is the principle of distance measurement?

SNk W=

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIICHKOI MOBOIO

TaxeomeTp, T€OAONIT, BUMIPIOBAHHS KOOPAMHAT, TPUTOHOMETPIsl, TPIaHTYJIAIis,
MICIIC3HAXOHKEHHS, T7100aIbHa HaBITaIlliiHa CYyIyTHUKOBA CHCTEMa, BUMIPIOBaHHS
KYTIB, €JIEKTPOONTHUYHE CKaHyBaHHS, IITPUX-KOJ, BHUMIPIOBAHHS BIJICTaHI,
MIKPOXBUJILOBUI CUTHAJ, IHPpauyepBOHUI CUTHA, MOAYJALIS, BUTOTOBIEHUHN NSt
crneniajbHuX IjIeH.

z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekagiTh pe4eHHs YKPAiHCHKOK MOBOIO

1. Robotic total stations allow the operator to control the instrument from a
distance via :

2. To determine an a Total Station requires line of sight observations
and must be set up over a known point or with line of sight to 2 or more points
with known :

3. Most modern total station instruments measure angles by means of

of extremely precise digital bar-codes etched on rotating glass cylinders or discs
within the instrument.
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4. The distance is determined by emitting and receiving multiple

I'PAMATHUYHI BIIPABU
CKUVIAJHOHIAPAAHI O3HAYAJIBHI PEYEHHA

5 ﬁ IlepekiagiTh peyeHHs] YKPAiHCHKOK MOBOIO.

1. “Everybody who makes the kind of blunder I did should apologize,” he
remarked with a pronounced nodding of his head. (Caldwell) 2. Rachel had
become aware of the fact that she was talking loudly. (Swinnerton) 3. He took after
his blond father, who had been a painter. Rosa took after her dark-haired mother,
who had been a Fabian. (Murdoch) 4. What we are interested in, as author and
reader, 1s the fact that publishing in England is now an integral part of big business.
(Fox) 5. The first thing Martin did next morning was to go counter both to
Brissenden’s advice and command. (London) 6. The invalid, whose strength was
now sufficiently restored, threw off his coat, and rushed towards the sea, with the
intention of plunging in, and dragging the drowning man ashore. (Dickens) 7. He
was suddenly reminded of the crumpled money he had snatched from the table and
burned in the sink. (Caldwell) 8. Georgie, who is now twenty-six, had been an
undergraduate at Cambridge, where she had taken a degree in economics.
(Murdoch) 9. He would speak for hours about them to Harry Esmond; and, indeed,
he could have chosen few subjects more likely to interest the unhappy young man,
whose heart was now as always devoted to these ladies; and who was thankful to
all who loved them, or praised them, or wished them well. (Thackeray) 10. I hardly
know why I came to the conclusion that you don’t consider it an altogether
fortunate attachment. (Pinero) 11. He walked to the window and stood there
looking at the winter night that had finally come upon them. (Caldwell) 12. What
terrified her most was that she found deep in her heart a strong wish that Mischa
might indeed want to reopen negotiations. (Murdoch) 13. Directly in front of her
window was a wide terrace with a stone parapet which swept round to what she
took to be the front of the house, which faced, the sea more squarely. (Murdoch)
14. He spent half the week in Cambridge, where he lodged with his sister and lent
his ear to neurotic undergraduates, and the other half in London, where he seemed
to have a formidable number of well-known patients. (Murdoch) 15. I went
upstairs to lie down and fell into the most profound and peaceful sleep that I had
experienced for a long time. (Murdoch) 16. “Palmer Anderson,” said Georgie,
naming Antonia’s psychoanalist, who was also a close friend of Antonia and
myself. (Murdoch) 17. She looked to him much the same child as he had met six
years ago... (Murdoch) 18. Rosa had the feeling that she was both recognized and
expected. (Murdoch) 19. Maybe the reason you don’t want to go to a specialist is
because you don’t want to change — you want to stay as you are. (Caldwell) 20.

Gretta regarded him with a look on her face that was unrevealing of her thoughts.
(Caldwell)
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6. Lr 5 IlepekiiagiTh pe4eHHsI YKPaiHCHKO0 MOBOIO.

1. That is all I can tell you. (London) 2. He was under the impression that an
attempt was going to be made to convict him. (Dreiser) 3. Whenever she came
which was often she came quite noisily. (Dreiser) 4. The things her father said
seemed meaningless and neutral. (Lawrence) 5. Then she came to New York
where she remained two years. (Dreiser) 6. I opened Palmer’s close-fitting hall
door which is always unlocked and ushered Dr. Klein inside. (Murdoch) 7. What
happened was the last thing that any of them expected to happen. (Priestley) 8. I
shook out my scarf which was damp and soggy. (Murdoch) 9. She had no idea
where she was going. (Murdoch) 10. There were times when I wanted to stop the
car and tell him to get out. (Maltz) 11. His hair which was short sleek and black
was just visible beneath the capacious brim of a low-crowned brown hat. (Dickens)
12. But he could see now no reason why he should not smoke. (London) 13. The
bar was crowded with men which she had expected it to be and at first she was not
able to find a place to sit down. (Caldwell)

IlepepoOiTh peyeHHsI, BAKOPUCTOBYIOYH O3HAYAJIbHI MIAPSAIHI.
- Z BuxkopucToBYHTE peYeHHS B 1YKKAX 1JIS YTBOPEHHS
03HAYAJIbHUX MiAPSAAHUX.

Examples: Tom’s father goes swimming every day. (Tom’s father is 78.)
...Tom’s father, who is 78, goes swimming every day. ...............
She told me her address. (I wrote her address down on a piece of
paper.)
...She told me her address, which I wrote down on a piece of

paper...

1. She showed me a photograph of her son. (Her son is a policeman.)
She showed me a photograph of her SOn ........c.ccoeevviiiiiieiiiiiee e,
2. We decided not to swim in the sea. (The sea looked rather dirty.)

3. The new stadium will be opened next month. (The stadium holds 90,000
people.)

6. Opposite our house there is a nice park. (There are sonic beautiful trees in
this, park.)
(USE WHET) uvvuiiieeeeiieieieeiie e e e e e e e et e e e e e e e e e e eaaasnnnnnns
7. The storm caused a lot of damage. (Nobody had been expecting the
storm.)

119



10. Mr Edwards has gone into hospital for some tests. (His health hasn’t been
good recently.)  (US€ WHOSE) .eevvviiiiiiiiiieeee e e
11. Jack looks much nicer without his beard. (His beard made him look much
(0] (4 1<) )
12. I went to see the doctor. (The doctor told me to rest for a few days.)

14. A friend of mine helped me to get a job. (His father is the manager of a
company.) (US€ WHhOSE)......oouuiiiiiii i e

15. Next week-end I’'m going to Glasgow. (My sister lives in Glasgow.) (use

IlepepoOiTh peyeHHsI, BAKOPUCTOBYIOYH O3HAYAJbHI MIAPSAIHI.

8 Z BuxopucTOBYliTE pedyeHHA B TY:KKAaX /IJIsi YTBOPEHHS
03HAYAJIbHHUX MiAPSIAHUX.

Example: Mr Carter is very interested in our plan. (I spoke to him on the phone last
night.) ...Mr Carter, who I spoke to on the phone last night, is very
interested in our plan. ..

or ... Mr Carter, to whom I spoke on the phone, last night, is very interested
in our plan...

1. This is a photograph of our friends. (We went on holiday with them.)
TRIS IS ettt ettt et e

2. The wedding took place last Friday. (Only members of the family were
invited to it.)

...............................................................................................................

3. I’ve just bought some books about astronomy. (I'm very interested in
astronomy.)
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TEMA 33
HOJIBOBE TOIIOI'EOJAE3NYHE ObJIA/ITHAHHSA

3aHATTH 5

T'JIOBAJIBHA CUCTEMA KOCMIYHOI HABITAIIII “HABCTAP”

1. ; . . .
é;j IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

NAVIGATION SATELLITE TIMING AND RANGING (NAVSTAR)
The satellite signals navigation set AN/PSN-11 will provide worldwide
position, velocity, and time to the field surveyor. When survey control is not
available and time or the tactical situation preclude the use of existing survey
control, the surveyor can use the AN/PSN-11 to establish positioning data.

The AN/PSN-11 is a receiver. It 1s used in the GPS, SPS, and PPS. Figure 1
displays AN/PSN-11.

FIX FOM 1
145 UTM/UPS

234567e1234567n
EL +365 M $

Rockwaell

Figure 1 — AN/PSN-11Satellite signals navigation set

The NAVSTAR GPS is a space-based navigation and positioning system
that provides accurate, three-dimensional position and velocity information, and
time. The GPS is comprised of three major segments as depicted in Figure 2.
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DATA MASTER CONTROL CENTER

Figure 2 — Global positioning system

The space segment is made up of a 24-satellite constellation that orbits the
earth once every 12 hours. These satellites are deployed in six orbital planes and
are configured so that four or more satellites will be in view at all times. This
arrangement allows for 24-hour, three-dimensional, worldwide coverage. As with
the stars, the satellites rise above the horizon about 4 minutes earlier than the
previous day.

The control segment consists of five passive-tracking monitoring stations,
active-tracking ground antennas, and the master control station located at Falcon
Air Force Base, Colorado. These tracking stations, located around the world, are
capable of monitoring the satellite navigation messages and time signals better than
90 percent of the time. This information is relayed to the master control station,
which has the capability to effect any needed corrections to the satellite timing and
navigation messages.

The user segment consists of navigation receivers designed for marine,
aircraft, and manpack or vehicle use. The receivers must have electrical line-of-site
with the satellites to receive and decode the satellite signals. The internal computer
uses these satellite data to generate a precise time, velocity, and three-dimensional
(3D) position data. The receiver must track four satellites to obtain a 3D position,
and three satellites will yield a two-dimensional (2D) position. Current position
coordinates and height are obtained from a 3D position and only current
coordinates are obtained from a 2D position. The receiver needs only one satellite
for precise time.

Setup. The setup selections allow the AN/PSN-11 operator to select several
options and modes of operation.

Position. Whenever coordinates are being determined for a critical position
such as an orienting station, howitzer location, and PADS initialization or update
point. Position data should always be checked by a second independent mean; for
example, a second receiver, an accurate map spot, or the current coordinates on the
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PADS.

Height. The AN/PSN-11 can determine height (elevation) relative to either
the horizontal datum ellipsoid or mean sea level. Both modes of operation can be
set for meters or feet as a unit of measurement. Normally, mean sea level and
meters will be the preferred selections.

Direction. The AN/PSN-11 should never be used to determine orientation
azimuth for firing positions. As with the PADS, azimuth computed between two
sets of GPS coordinates will produce erratic results.

PADS operation. The AN/PSN-11 does not require any special installation
for PADS operation. Position coordinates for initialization or update can be
obtained by moving a short distance away from the vehicle and placing the set
directly over the desired location.

2. “? | JaiiTe Biamosini Ha HaCTyNHi 3anMTAHHA:

. What are the characteristics of NAVSTAR GPS?
. What principle is based the function of GPS on?
. What does the user segment of GPS represent?

. What does the control segment consist of?

B W N —

3 ﬁ 3HaMAITH eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIICHKOI0 MOBOIO

CurHan CymyTHHKA, IIBHIKICTh, IJIo0ajlbHa cHCTeMa HaBiramii 1 BHU3HAYCHHS
MICII€3HaXO/UKEHHs, Tyo0anbHa cucTemMa KocMiuHoi Hasiramii “HABCTAP”,
TeOJIC3UYHUIM TIPUIIAJ, CTaHJAapTHA CHUCTEMa OpPIEHTAIlli/TIPUB’A3yBaHHS, CHUCTEMa
TOYHOI  OpI€HTAIlli/BU3HAYEHHS  MICII  YIPYIIOBaHHS, YIPYNOBaHHS, IO
CKJIAJIA€ThCS 3 24 CYNMYTHUKIB, CUTHAIM CYITyTHUKOBOTO MIPUB’ I3YBaHHSI.

E 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.

4. IlepekiiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. The NAVSTAR GPS is a navigation and that
provides accurate, three-dimensional position and velocity information, and time.
2. The space segment is made up of a that orbits the earth once every
12 hours.
3. The control segment consists of five passive-tracking , active-
tracking ground antennas, and the master .
4. The user segment consists of navigation designed for marine,

, and manpack or use.
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I'PAMATHUYHI BITPABHU
B’ KXUBAHHA TPUCJIIBHUKA SO TA IPUKMETHHUKA SUCH.

E 3MiHITh peYyeHHs, BUKOPUCTOBYIOUYHM such + CJI0BO B IYKKaX,
BHOCSIYM IHIII HEOOXiTHI 3MIHM.

Example: 1 didn’t know their house was so big. (place) ...... 1 didn’t know their house
was such a big place. ........

1. Why were you in the shop for so long? (time) ........................

2. I really like Sue. She’s so nice, (person) ...............o.vuen.n.

3. I can never hear him. He speaks so quietly, (in ... voice) ........................

4. We saw you driving your BMW yesterday. It looks so powerful, (car) ..................
5. Have you heard the new REM album? It’s so good , (record)

6. ﬁ ITig0epiTh 10 YACTHH peyYeHb JIOTIYHI HACTIAKH.

1. The food was so delicious... that all the hotels were full.
2. We had such a good weather... that I couldn’t stop to talk.
3. I was in such a hurry... that I didn’t recognize it.
4. The town has changed so much... that we talked for hours.
5. The dog was barking so loudly... that we came back with tans.
6. It was such a long time since I’d seen him... that we cried.
7. There were so many tourists... that I helped myself to more.
8. The film was so sad... that we couldn’t hear the TV.

IlepeBipTe, Yu NpaBUJILHUMU € Wi peyeHHs. Bunpasre
7. E MOMWJIKH.

1. The Smiths are so nice people. ......c.vvvviiiiiiiiiiiiii .

2. You look so young in those clothes. .................cooiiiiiiinnns.

3. Thanks for the party. We had such good time. .....................ooiiiiine.
4. It was such a boring film that we fell asleep. ..............cooiiiii.
5. He was driving so fast that he didn’t notice the police car. ........................
6. Bob’s an expert. He knows such much about computers. ..........................

8. ﬁ Bcraste -selves abo each other.

Examples: Tom and Ann stood in front of the mirror and looked at ...themselves...
How long have Tom and Ann known ...each other...?

1. At Christmas friends often give.........ccceeveciieeerciiieeiieeeee e, presents.
2. Did the children enjoy........ccccccvvveeiiiieieeiieeeieens when they were on holiday?



3. Jack and Jill are very happy together. They love..........cccccevveennenne. very much.
4. They had an argument last week. They are still not speaking to
5. Some people are very selfish. They only think of ..........ccccooooiiiiiiiii,
6. Nora and [ don’t S€€.......cccuvevevrvireeniiieeeiiee e, very often these days.
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TEMA 34:
BIIOMI KAPTOI'PA®U CBITY

3ausarra 1
KJIABIINA IITOJIEMEN

1. ; . . .
Qj IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

CLAUDIUS PTOLEMEY

Claudius Ptolemy (AD 90 — AD 168) was a
" Greco-Roman writer of Alexandria, known as a
mathematician, astronomer, geographer, astrologer,
and poet of a single epigram in the Greek
Anthology. He lived in the city of Alexandria in the
Roman province of Egypt, wrote in Greek, and
held Roman citizenship. Beyond that, few reliable
. details of his life are known. His birthplace has
been given as Ptolemais Hermiou in the Thebaid in
B&. an uncorroborated statement by the 14th century
astronomer Theodore Meliteniotes. This is very
late, however, and there is no other reason to
suppose that he ever lived anywhere else than
Alexandria, where he died around AD 168.

Ptolemy was the author of several scientific treatises, at least three of which
were of continuing importance to later Islamic and European science. The first is
the astronomical treatise now known as the Almagest. The second is the
Geography, which is a thorough discussion of the geographic knowledge of the
Greco-Roman world. The third is the astrological treatise known sometimes in
Greek as the Apotelesmatika in which he attempted to adapt horoscopic astrology
to the Aristotelian natural philosophy of his day.

One of Ptolemy's main works is his Geographia. This also is a compilation
of what was known about the world's geography in the Roman Empire during his
time. He relied somewhat on the work of an earlier geographer, Marinos of Tyre,
and on gazetteers of the Roman and ancient Persian Empire.

The first part of the Geographia is a discussion of the data and of the
methods he used. As with the model of the solar system in the Almagest, Ptolemy
put all this information into a grand scheme. Following Marinos, he assigned
coordinates to all the places and geographic features he knew, in a grid that
spanned the globe. Latitude was measured from the equator, as it is today, but
Ptolemy preferred book 8 to express it as the length of the longest day rather than
degrees of arc (the length of the midsummer day increases from 12h to 24h as one
goes from the equator to the polar circle). In books 2 through 7, he used degrees
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and put the meridian of 0 longitude at the most western land he knew, the "Blessed
Islands", probably the Cape Verde islands (not the Canary Islands, as long
accepted) as suggested by the location of the six dots labelled the "FORTUNATA"
i1slands near the left extreme of the blue sea of Ptolemy's map.

Ptolemy also devised and provided instructions on how to create maps both
of the whole inhabited world (ecumene) and of the Roman provinces. In the second
part of the Geographia, he provided the necessary topographic lists, and captions
for the maps. His ecumene spanned 180 degrees of longitude from the Blessed
Islands in the Atlantic Ocean to the middle of China, and about 80 degrees of
latitude from Shetland to anti-Meroe (east coast of Africa); Ptolemy was well
aware that he knew about only a quarter of the globe, and an erroneous extension
of China southward suggests his sources did not reach all the way to the Pacific
Ocean.

The maps in surviving manuscripts of Ptolemy's Geographia, however, only
date from about 1300, after the text was rediscovered by Maximus Planudes. It
seems likely that the topographical tables in books 2—7 are cumulative texts — texts
which were altered and added to as new knowledge became available in the
centuries after Ptolemy. This means that information contained in different parts of
the Geography is likely to be of different dates.

P ¥ 3

A printed map fronﬁ- the 15th century depicting Ptolemy’s description of the
Ecumene, (1482, Johannes Schnitzer, engraver).

2. ? JlaiiTe BIAMOBIi HA HACTYIHI 3aNIUTAHHS:

1. Where did Ptolemy live?

2. What is his area of interest?

3. What are his main scientific treatises?

4. What are the main positions of Geographia?

3 ﬂ 3HAHIITH eKBIBAJICHTH CJIIB Y TEKCTi AHIVIICHKOI0 MOBOIO

MaremaTuk, acTpoHOM, reorpad, acTposor, rpOMajJsHCTBO, MICIle¢ HApOJKEHHS,
HAayKOBHUH TpaKTaT, TOPOCKOIl, COHSIYHA CHCTEMa, 3€MHa KyJisd, IIUpOoTa, €KBaTop,
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rpajyc, Mepu/iiaH, KapTa, TOMIJIKOBHH, pyKOITHC.

Z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.
IlepekiiagiTh pe4eHHs YKPAaiHCHKOI0 MOBOIO

1. His has been given as Ptolemais Hermiou in the Thebaid in an
uncorroborated statement by the 14th century Theodore Meliteniotes.
2. Ptolemy was the author of several , at least three of which were of
continuing importance to later Islamic and European science.

3. This also is a of what was known about the world's geography in
the Roman Empire during his time.

4. was measured from the equator, as it is today.

5. Ptolemy also devised and provided instructions on how to create

both of the whole inhabited world (ecumene) and of the

TPAMATHWYHI BIIPABH
JIECJ0BA 3 IBOMA JOJATKAMHU

z IlepenuiiTs peyeHHsl, 3AMiHIOIOYH HENIPSAMHUI 101aTOK HA
him, her, them.

Example:He cooked a nice meal for all his friends.  He cooked them a nice meal..

She lent some money to her grandmother. ......................
Hand that plate to your brother. ......................

Who’ll read a story to the children? ......................

I’ve made some coffee for father. ......................

Jack’s gone to get some water for his mother. ......................
He offered the job to young girl. ......................

IEE NS

E IlepenuiuiTh peyeHHs1, BAKOPUCTOBYIOYH 3 HENPSIMUMM
A0AATKAMM NPUITMEHHUKH for a0o 0.

Example: I have booked them seats. (the children) .........cco.coorvvemrrrernrrrns I have booked seats
for the children

Can you make them a cup of tea? (everyone) ......................

I’ve written her a letter. (my sister) ......................

Who’s going to cook them supper? (the family) ......................

We can show them our photographs. (all the visitors) ......................
Could you cut them some bread? (your brothers and sisters) ......................
I sold her my old skis. (your friend) ......................

IER NS
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Z 3aKiHYUTH peYeHHs, 00 MOKAa3aTH sAKI nogapyHku /liana

7. nojapysaJa cBoiii poauHi. J[uBiTbcs1 TAGIHIIIO.
Helen — a doll, grandfather — a pipe, uncle Tom and aunt Jane — flowers,
grandmother — a box of chocolates, Richard — a dictionary, mother — a teapot,

father — a pullover.

1. She bought a bicycle ........ for her little brother, Simon. ..........

2. ShegaveHelen ......................

3. Sheboughtapipe.....................

4. She sent some flowers ......................

5. Shebought...................... a box of chocolates.

6. She gave adictionary ......................

7. She bought a nice new teapot ......................

8. Shegave............c.oeeee a pullover.
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TEMA 34:
BIIOMI KAPTOI'PA®U CBITY

3anarrda 2
I'EPAPJ MEPKATOP

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

GERARDUS MERCATOR

Gerardus Mercator (born 5 March 1512 in Rupelmonde in the Habsburg
County of Flanders (Belgium), Holy Roman Empire, died 2 December 1594 in
Duisburg, Holy Roman Empire) was a cartographer, philosopher and
mathematician. He is best known for his work in cartography, particular the world
map of 1569 based on a new projection which represented sailing courses of
constant bearing as straight lines. He was the first to use the term Atlas for a
collection of maps.

Life and works

Mercator was born Gerard de Kremer or de Cremer in the Belgian town of
Rupelmonde to parents from Gangelt in the Duchy of Jiilich, where he was raised.
"Mercator" is the Latinized form of his name. It means "merchant". He was
educated in Hertogenbosch by the famous humanist Macropedius and at the
University of Leuven (Flemish Brabant). Despite Mercator's fame as a
cartographer, his main source of income came through his craftsmanship of
mathematical instruments. In Leuven, he worked with Gemma Frisius and Gaspar
Myrica from 1535 to 1536 to construct a terrestrial globe, although the role of
Mercator in the project was not primarily as a cartographer, but rather as a highly
skilled engraver of brass plates. Mercator's own independent map-making began
only when he produced a map of Palestine in 1537; this map was followed by
another — a map of the world (1538) — and a map of Flanders (1540). During this
period he learned Italic script because it was the most suitable type of script for
copper engraving of maps. He wrote the first instruction book of Italic script
published in northern Europe.

Mercator was charged with heresy in 1544 on the basis of his sympathy for
Protestant beliefs and suspicions about his frequent travels. He was in prison for
seven months before the charges were dropped — possibly because of intervention
from the university authorities.

In 1552, he moved to Duisburg, one of the major cities in the Duchy of
Cleves, and opened a cartographic workshop where he completed a six-panel map
of Europe in 1554. He worked also as a surveyor for the city. His motives for
moving to Duisburg are not clear. Mercator might have left Flanders for religious
reasons or because he was informed about the plans to found a university. He
taught mathematics at the academic college of Duisburg. After producing several
maps, he was appointed Court Cosmographer to Wilhelm, Duke of Jiilich-Cleves-
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Berg in 1564. He constructed a new chart and first used it in 1569. It had parallel
lines of longitude to aid navigation by sea, and compass courses could be marked
as straight lines.

Mercator took the word atlas to describe a collection of maps, and
encouraged Abraham Ortelius to compile the first modern world atlas — Theatrum
Orbis Terrarum — in 1570. He produced his own atlas in a number of parts, the first
of which was published in 1578 and consisted of corrected versions of the maps of
Ptolemy. Maps of France, Germany and the Netherlands were added in 1585 and
of the Balkans and Greece in 1588; further maps were published by Mercator's son
Rumold Mercator in 1595 after the death of his father.

Mercator learnt globe making from Gemma Frisius and went on to become
the leading European globe maker of the age. Twenty-two pairs of his globes
(terrestrial globe and matching celestial globe) have survived.

Following his move to Duisburg, Mercator never left the city and died there,
a respected and wealthy citizen.

2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

Where was Mercator born?

What does name “Mercator” mean?

What was his main source of income?

What are his main achievements as cartographer?
Why was Mercator imprisoned?

SNk W=

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIICHKOI MOBOIO

Cpsmenna Pumcbka Immepis, kaptorpad, ¢inocod, MaremMaTuk, TOPTOBEIL,
JUKEpeIo MpuoyTKy, To0yc 3eMHO1 Ky, kKapTa CBiTy, rpaBipyBaHHs, IHCTPYKIIis,
BTpy4YaHHs, KaprorpadiuyHa MaiicTepHs, Tomnorpad, reorpadiyHa JIOBroTa,
HaBirarfis.

z 3anoBHITH NPONYCKH B PEYCHHSX CJIOBAMH 3 TEKCTY.

4. IlepekiiagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

6. Despite Mercator's fame as a , his main source of income came
through his of mathematical instruments.

7. Mercator was charged with in 1544 on the basis of his
sympathy for Protestant beliefs and about his frequent travels.

8. In 1552, he moved to Duisburg, one of the major cities in the Duchy of
Cleves, and opened a where he completed a six-panel map.

9. Mercator learnt from Gemma Frisius and went on to become

the leading European globe maker of the age.
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I'PAMATHUYHI BIIPABHN
AI€CJTOBA MAKE/DO

S.

=,

3aKiHYUTH pevYeHHsl, BUKOPUCTOBYIOYH Ai€c0oBa make i do

1. Don’t forgetto ......... your homework.
2. Read your book carefully and ......... the exercise on page 52.
3. If you want to see Mr. Brown you must ......... an appointment.

4.1 have to

......... a speech at the meeting tomorrow.

5. The baby is going to sleep. Trynotto ......... anoise.

6.1l

..the gardenifyou......... the house.

7.Wehaveto......... a long journey. We should try to leave early.
8. Some pop stars and sport stars ......... a lot of money.

LT

3akiHuuThL 3anMTaHHfA, a MNOTIM JaiiTe  Bignosixi.

6 BuxopucroByiite giecsioBa make i do.
1. Have you ever had to ......... a speech?
2.Who.......... most of the washing-up in your house?

3.Ifyou......... a promise, do you always keep it?
4.Doyou ......... friends easily?
5. Wasiteasyto......... this exercise?

=

3aKiHYHUTH ia10rH, BAKOPUCTOBYIOYH Ji€cioBa make ado do.

7.
a: What work do you want to ......... when you leave school?
b:IfI......... well in my exams I’d like to be a doctor.
a: Then youwould ......... a lot of money.
b: I don’t mind about the money. [ just wantto ......... an interesting job.
2.
a: Are you going to ......... a cup of coffee?
b:Thaveto......... the dishes first.
a: OK then. I’ll ......... the coffee, whileyou ......... the washing up.

b: Right. While we have coffee we can ......... plans for our holiday this year.
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TEMA 34:
BIIOMI KAPTOI'PA®U CBITY

3anarrda 3 _
HOJOKYC XOHIAIYC

1. - " . .
o , IIpouuTaiiTe T2 MEPEKJIANITH TEKCT YKPAIHCHKOK MOBOI)

JODOCUS HONDIUS
B ¥ et H

Jodocus Hondius on an engraving of the year 1619

Jodocus Hondius (Latinized version of his Dutch name: Joost de Hondt) (14
October 1563 — 12 February 1612), sometimes called Jodocus Hondius the Elder to
distinguish him from his son Jodocus Hondius II, was a Flemish / Dutch engraver,
and cartographer. He is best known for his early maps of the New World and
Europe, for re-establishing the reputation of the work of Gerard Mercator, and for
his portraits of Francis Drake. He helped establish Amsterdam as the center of
cartography in Europe in the 17th century.

Hondius was born in Wakken and grew up in Ghent. In his early years he
established himself as an engraver, instrument maker and globe maker. In 1584 he
moved to London to escape religious difficulties in Flanders. While in England,
Hondius was instrumental in publicizing the work of Francis Drake, who had made
a circumnavigation of the world in the late 1570s. In particular, in 1589 Hondius
produced a now famous map of the bay of New Albion, where Drake briefly
established a settlement on the west coast of North America. Hondius' map was
based on journal and eyewitness accounts of the trip and has long fueled
speculation about the precise location of Drake's landing, which has not yet been
firmly established by historians. Hondius is also thought to be the artist of several
well-known portraits of Drake that are now in the National Portrait Gallery in
London.

In 1593 he moved to Amsterdam, where he remained until the end of his
life. In co-operation with the Amsterdam publisher Cornelis Claesz. in 1604 he
purchased the plates of Gerard Mercator's Atlas from Mercator's grandson.
Mercator's work had languished in comparison to the rival Theatrum Orbis
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Terrarum by Ortelius. Hondius republished Mercator's work with 36 additional
maps, including several which he himself had produced. Despite the addition of his
own contributions, Hondius gave Mercator full credit as the author of the work,
listing himself as the publisher. Hondius' new edition of Mercator's work was a
great success, selling out after a year. Hondius later published a second edition, as
well as a pocket version Atlas Minor. The maps have since become known as the
"Mercator/Hondius series".

In the French edition of the Atlas Minor we find one of the first instances of
a thematic map using map symbols. This is a map entitled Designatio orbis
christiani (1607) showing the dispersion of major religions.

Between 1605 and 1610 he was employed by John Speed to engrave the
plates for Speed's The Theatre of the Empire of Great Britaine.

Hondius died, aged 48, in Amsterdam. After his death, his publishing work
in Amsterdam was continued by his widow, two sons, Jodocus II and Henricus,
and son-in-law Johannes Janssonius, whose name appears on the Atlas as co-
publisher after 1633. Eventually, starting with the first 1606 edition in Latin, about
50 editions of the Atlas were released in the main European languages. In the
Islamic world, the atlas was partially translated by the Turkish scholar Katip
Celebi. The series 1s sometimes called the "Mercator/Hondius/Janssonius" series
because of Janssonius's later contributions.

2. ? JaiiTe BiANOBIiJl HA HACTYIHI 3aNIUTAHHSA:

1. What is Hondius known for?

2. Why did he move to London in 1584?

3. What map did Hondius produce in 1589?
4. What other talents did Hondius have?

3 ﬁ 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICHKOK MOBOIO

Kaprtorpadis, pemnyraliisi, BiJHOBIIOBaTH, TJ00yC, peNiriiHUNA, HABKOJIOCBITHSA
MOJOPOXK, MOCEJIEHHS, CBIJIOK, MOJAOPOXK, ICTOPUK, XY/I0KHUK, BUIaBEIlb, BHECOK,
TEMaTU4YHa KapTa, YMOBHI IMO3HAYKHU Ha KapTi, PO3CIFOBAHHS.

I'PAMATHUYHI BITPABHU
JI€CJTOBA MAKE/LET/HELP + IH®OIHUTUB BE3 YACTKHU TO

IIlo Bami 0aTbKM 103BJISAJIM BaM POOUTH, KOJIU B 0yJIH
4 Z auTuHO? Bukopucrosyiite “They let me ...” ado “They didn’t
) let me ...”.

l.gotobedafter 10 p.m. .....coovviiiiiii
2. eat chocolate when Iwanted ...........coooieiiiiniie .



3. visit my friends’ homes ............cccoooviiiiiiiiiiiii
4.buymyownclothes ...............oooiiiiiiiiiiii
S.ridemybikeontheroad ................coiiiiiii
6. go shoppingalone ..............coooviiiiiiiiiiiii e
T.travelalone ...........ccooeviiiiiiiiiiiiiiiii

3apa3 moaymaiite npo mkoJay. Illlo 3mymyBasau Bac pooutu
5 Z Buntei? Buxkopucrosyiire “They made us ...” ado “They
) didn’t make us ...”.

L. play SpOrt ...oooviiiiiii e

2.wearauniform .........coocoiiiiiiii

3.doalotofhomework ...........c.cooveiiiiiiiiiiin,

4. stand up when they came into the classroom .................cooiviiiiiiiiiinnen. ..
5. SINZ SONES .« eutvnreneeneeaeeeeeereenennaannannanns

6. read newspapers and MAZAZINES ...........evvvereinereereeeneennennennn.

7.speak English ...

BuxopucroByiiTe cJi0Ba, HaBeleHI HUKYe, J1JI51 TOr0, 1100
6. z 3aKIHYNTHU PeYeHHs1, IPONMOHYYH II0Ch 3POONUTH,
BUKOpPUCTOBYIO4M Let’s.

have a rest; go for a drink; go and see it; go inside; do another exercise;
ask someone for help

L.Pmthirsty. ...ooooviiniiii e
2. Isveryhot. ..o
3. There’s a good filmon atthe cinema. ..................coooiiiiiiiiiinnn
4.Ineed MOre practiCe. .......cevvriveeneeneeiieiiiiiiianns
S.Pmitired. ..o
6. Were lost. .....ovvveiiiii
3aKkiHYUTH pevyeHHs, BUOPABIIN BiANOBIIHE CIIOJy4YeHHS CJIIB
7. E 3 MPaBoi KOJIOHKH.
1. The bad news made us go inside.
2. The medicine made me happy.
3. The bad food made the cars stop.
4. Meeting you last weekend made me depressed.
5. The policeman made my father ill.
6. The rain made my brother feel better.
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TEMA 34:
BIIOMI KAPTOI'PA®U CBITY

3anarrda 4
OUIIII CTPAJIEHBEPT

1. ; . . .
41__/ IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

PHILIP JOHAN VON STRAHLENBERG

Philip Johan von Strahlenberg (1676-1747) was a Swedish officer and
geographer of German origin who made important contributions to the cartography
of Russia. Strahlenberg was born in Stralsund, which then belonged to Sweden,
and his original name was Philip Johan Tabbert. He joined the Swedish army in
1694 and was promoted captain in 1703. In 1707, he was ennobled and took the
name von Strahlenberg.

Taking part in the Great Northern War, he was captured by the victorious
Russian forces during the Battle of Poltava in 1709. As a prisoner of war, he was
sent to Tobolsk, where he lived from 1711 to 1721. During this time, he studied the
geography of Siberia and the anthropology, languages and customs of its native
tribes. After returning to Stockholm in 1730, he published his book Das Nord-und
Ostliche Theil von Europa und Asia (North and Eastern Parts of Europe and Asia)
with the results of his studies. The book was well received and soon translated into
English, French and Spanish.

As part of his book, Strahlenberg and Johan Anton von Matérn drew new
maps of all of Russia — a formidable task in itself. He also suggested a new border
between the continents of Europe and Asia in Russian territory. This border
follows the peaks of the Urals, then branches off westwards along a minor
mountain range, follows the hilly west bank of Volga river downstream to the 49th
degree of latitude and Don river thereon to the Black Sea. Vasily Tatischev
claimed that it was at his suggestion that Strahlenberg adopted the idea. See
Boundaries between continents for the current political and geographical debates
about the Europe-Asia border.

Strahlenberg's book also extensively deals with the languages and customs
of the Tartars, Yakuts, Chuvash, Crimean Tartars, Uzbeks, Bashkirs, Kyrgyz,
Turkmen Tartars and Mongols. In writing about the shamanic rituals of the
indigenous peoples of Siberia, he noted their use of the fly agaric mushroom
(Amanita muscaria).

In his later years, Strahlenberg wrote an extensive two-volume treatise on
the history of Russia, which was published in French translation as Description
Historique de I'Empire Russien (Historical Description of the Russian Empire) in
1757.

The asteroid (15766) Strahlenberg is named after him.
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2. “? | JaiiTe Biamosiai Ha HacTynHi 3anMTAHHA:

1. Where was Stralenberg born?

2. When and where was he captured?

3. What are Stralenberg’s main treatises?

4. What did Stralenberg explore as a geographer?

3 ﬁ 3HaNAITH eKBIBAJICHTH CJIIB Y TEKCTI AHIJIICHKOI MOBOIO

BaxnuBuii BHECOK, HaJgaBaTH JBOPSHCHKHM THUTYJ, BiMCHKOBOIIOJIOHCHHH,
AHTPOIIOJIOTIS, 3BUYAi MICI[EBUX IIJIEMEH, KOPJAOH MK KOHTHHEHTaMH, T1pChKUU
JIQHITIOT, IIUPOTAa, PUTYaJl, MICIIEB1 KUTEJ, HAYKOBHUI TpaKTart.

E 3anoBHITH NPONMYCKH B PEYEHHSIX CJIOBAMH 3 TEKCTY.

4. IlepekagiTh pe4eHHs YKPAiHCHKOI0 MOBOIO

1. He also suggested a between the continents of Europe and Asia in
Russian territory.
2. In his later years, Strahlenberg wrote an extensive on the history of
Russia.
3. Strahlenberg's book also extensively deals with the and

of the Tartars, Yakuts, Chuvash, Crimean Tartars, Uzbeks.

I'PAMATHUYHI BITPABHU
JIE€CJIOBA TO BE, TO HAVE. HOBTOPEHHSA

5 z JlonoBHITH pedyeHHs AiecaoBoM to be y Present Simple

1. Where ... you? — I ... in the kitchen. 2. Where ... Fred? — He ... in the
garage. 3. Where ... Lisa and John? — They .. at college. 4. ... you busy? — No,
I ... not. Mike ... busy. He ... the busiest person I've ever met. 5. It... ten o'clock.
She ... late again. 6. How ... you? — I ... not very well today. — I ... sorry to
hear that. 7. We ... interested in classical music. 8. Vera ... afraid of snakes. 9.
My grandmother ... not nervous and she ... rarely upset. She ... the kindest
person I've ever seen. My grandmother ... really wonderful. 10. I ... sorry.
They ... not at the office at the moment. 11. Where ... the keys? — In your jacket.
12. What... the time, please? — Two o'clock. 13. It ... the biggest, meal I've
ever had. 14. Which sport do you think ... the most dangerous? 15. Chess and
aerobics ... not as exciting as sky diving and figure skating. 16. Debt... the worst
kind of poverty. 17. The game ... not worth the candle. 18. Do you have any
idea where he ... ? 19. Used cars ... cheaper but less reliable than new
cars....
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E JJonoBHITH peyeHHs aiecaoBoM to be y Present, Past a6o
Future Simple

1. The students ... in the Russian Museum. 2. Last month they ... in the
Hermitage. There ... an interesting exhibition there. 3. In two weeks they ... in
the Tretyakov Gallery. They ... lucky. 4. My father ... a teacher. 5. He ... a pupil
twenty years ago. 6. I ... a doctor when I grow up. 7. My sister ... not ... at
home tomorrow. 8. She ... at school tomorrow. 9. ... you ... at home
tomorrow? 10. ... your father at work yesterday? 11. My sister ... ill last week.
12. She ... not ill now. 13. Yesterday we ... at the theatre. 14. Where ... your
mother now? — She ... in the kitchen. 15. Where ... you yesterday? — I ... at the
cinema. 16. When I come home tomorrow, all my family ... at home. 17. ... your
little sister in bed now? — Yes, she ... 18. ... you ... at school tomorrow? — Yes,
I ....19. When my granny ... young, she ... an actress. 20. My friend ... in
Moscow now. 21. He ... in St. Petersburg tomorrow. 22. Where ... your books
now? — They ... in my bag.

E IlepekiiagiTh aHIIiIHCHKOI0 MOBOIO, BJKMBAKO4H Ji€CI0BO to be
y Present, Past a6o Future Simple.

1. Yuopa Bouu Oynu B 6Oi6miotemi. 2. 3apa3 BOHM B IIKOJi. 3. 3aBTpa BOHU
OynyTth y Teatpi. 4. Y gaHuUi MOMEHT Horo TyT HeMae. 5. Y Heaumo BiH Oyae Ha
KOHIIepTi. 6. Munynoi cybotu BiH OyB Ha ctaaioHi. 7. Miif Opar 3apa3 y mkodi. 8.
Miii 6par OyB y4yopa B KiHO. 9. Miii Opat Oyze 3aBTpa Bnoma. 10. Tu Gymemt Bqoma
3aBTpa? 11. Bona Oyna Buopa B mapky? 12. Bin 3apa3 y asopi? 13. [e taro? 14. [le
Bu Oynu Buopa? 15. [le BiH Oyne 3aBTpa? 16. Moi kHmxKku Oynu Ha ctoii. [le
BoHU 3apa3? 17. Most mama Buopa He OyJna Ha poOoTi. Bona Oymna aoma. 18. Miit
Ipyr He B mapky. Bin y mkom. 19. 3aBTpa-o Tpetiil roguni Muxona 1 Muxaiino
OynyThb y aABopi. 20. Mu He Oynu Ha MiBAHI MUHYJOTO JlitTa. Mu Oy B MOCKBI.

8.&» Berasre nieciioBa have got/has got, haven’t got/hasn’t got.

1. They like animals. They ... three dogs and two cats.

2. Sarah ... a car. She goes everywhere by bicycle.

3. Everybody likes Tom. He ... a lot of friends.

4. Mr. and Mrs. Johnson ... two children, a son and a daughter.
5. An insect ... six legs.

6. I can’t open the door. I ... a key.

7. Quick! Hurry! We ... much time.

8. What’s wrong? — I ... something in my eye.

9. Ben doesn’t read much. He ... many books.

10.1t’s a nice town. It ... a very good shopping centre.
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11.Alice is going to the dentist. She ... a toothache.
12.Where’s my newspaper? — I don’t know, I ... it.
13.Julia wants to go on holiday, but she ... no money.
14.I’m not going to work today. I ... a bad cold.

JlonoBHITH Aiajiori npaBuIbHOIO popmoro xiecsioBa have ado
9 Z have got. Inoai moxxnugi 2 ¢popmu. IlepexinaniTe ykpaiHCbKOIO

MOBOIO.
1. “Rebecca, you a headache? You don’t look very well”
“No, it’s not that. | a baby and I feel sick.”
“Congratulations! Do you want a boy or a girl?”
“Well, I three boys, so it would be nice to a girl this
time.”
2. “Jane, any chocolate?”
“No, of course, | .I'mon a diet”
“You are joking. You two Mars Bars yesterday.”
“I know, I any willpower, but I really want to be slim for my
holiday next month.”
‘Good luck!”
3. ¢ you any pets?”
“No, we . you?”
“Oh, yes. We a dog, two cats, and two parrots.”
“I’d love to a dog, but I’'m not sure about cats and parrots.”

4. “Come on! We must hurry! We are late!”

“But I my passport! I can’t find it anywhere!”
“What? You it yesterday. a look in your bag!”
“Thanks goodness. It’s here!”

5. “Nick, I thought you a company car! Why are you cycling to
work?”
“I an accident last week. I drove through a red light and hit a

police car.”
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TEMA 34:
BIIOMI KAPTOI'PA®U CBITY

3aHaTTHa 5
AJI-IAPICI

1. = . . .
Ve, , IIpounraiiTe Ta MEPEKIAAITH TEKCT YKPATHCHbKOI MOBOIO

MUHAMMAD AL-IDRISI

T he T abula Rogerzana drawn by al Ia’rzsz for Roger Il of Sicily in 1154, one
of the most advanced ancient world maps.

Al Idrisi (1099-1165 or 1166) was a Muslim geographer, cartographer,
Egyptologist and traveller who lived in Sicily, at the court of King Roger II.
Muhammed al-Idrisi was born in Ceuta then belonging to the Almoravid Empire
and died in Sicily. Al Idrisi was a descendant of the Idrisids, who in turn were
descendants of Hasan bin Ali, the son of Ali and the grandson of the Islamic
prophet Muhammad.

At an early age Al-Idrisi traveled to Islamic Spain, Portugal, France and
England, and visited Anatolia when he was barely 16. Al-Idrisi incorporated the
knowledge of Africa, the Indian Ocean and the Far East gathered by Islamic
merchants and explorers and recorded on Islamic maps with the information
brought by the Normans voyagers to create the most accurate map of the world in
pre-modern times, which served as a concrete illustration of his Kitab nuzhat al-
mushtaq, (Latin: Opus Geographicum), which may be translated A Diversion for
the Man Longing to Travel to Far-Off Places.

The Tabula Rogeriana was drawn by Al-Idrisi in 1154 for the Norman King
Roger II of Sicily, after a stay of eighteen years at his court, where he worked on
the commentaries and illustrations of the map. The map, with legends written in
Arabic, while showing the Eurasian continent in its entirety, only shows the
northern part of the African continent and lacks details of the Horn of Africa and
Southeast Asia. For Roger it was inscribed on a massive disc of solid silver, two
metres in diameter.

On the geographical work of al-Idrisi, S.P. Scott wrote in 1904: “The
compilation of Al-Idrisi marks an era in the history of science. Not only is its
historical information most interesting and valuable, but its descriptions of many
parts of the earth are still authoritative. For three centuries geographers copied his
maps without alteration. The relative position of the lakes which form the Nile, as
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delineated in his work, does not differ greatly from that established by Baker and
Stanley more than seven hundred years afterwards, and their number is the same.
The mechanical genius of the author was not inferior to his erudition. The celestial
and terrestrial planisphere of silver which he constructed for his royal patron was
nearly six feet in diameter, and weighed four hundred and fifty pounds; upon the
one side the zodiac and the constellations, upon the other-divided for convenience
into segments-the bodies of land and water, with the respective situations of the
various countries, were engraved.”

Al-Idrisi inspired Islamic geographers such as Ibn Battuta, Ibn Khaldun and
Piri Reis. His map also inspired Christopher Columbus and Vasco Da Gama.

2. ? JlaiiTe BiANOBIiJl HA HACTYIHI 3aNIUTAHHSA:

What do you know about background of al-Idrisi?

What countries did al-Idrisi visit?

What did S.P. Scott characterize the geographical work of al-Idrisi?
Whom did al-Idrisi inspire?

b NS

3. Le 5 3HalAITh eKBIBAJICHTH CJIIB Yy TEKCTI AHIJIIHICHKOK MOBOIO

['eorpad, kaprorpad, erunrtosior, HalaaA0K, MaHAPIBHUK, 00’€nHyBatu, Janexuii
Cxi, TOCTIAHUK, LTIOCTpaIlis, KOMEHTap, YIOPSAKYBaHHS, [IIHHUM, aBTOPUTETHUH,
3MiHa, OKPECIIOBaTH, TeHil, epyaullis, maHichepa, cy3ip 4.

I'PAMATHUYHI BITPABHU
IHOBTOPEHHSA I'PAMATUYHUX 3ACOBIB BUPAKEHHSA YACY

3aKiHYUTHh peYeHHs, BUKOPHCTOBYIOYHM MiJIKA3KH B JY/KKaXx.
4 E B:xuBaiiTe Juime (OpMH MHHYJOr0 4Yacy, AOJANYM iHIII
cJIOBA, Jie 1€ A0LiJIbLHO.

1. Two years ago while I (work/Paris/grandfather/die).
2. Assoon as I (feed/cat/do/homework).
3. First I (shower/then/dressed).
4. As he (post/letter/realize/not put/stamp).
5. By the time he’d (finish/speak/most/audience/fall asleep).
6. Once ’d (tell him/truth/fell better).
3aKiHYUTH peYeHHsI KOKHOI IPyII¥, BUOpaBIIM BiANOBiIHE
S. E CIIOJIyYEHHS CJIiB 3 IPABOI KOJIOHKH.

\ Sue gave up smoking \ for years
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Sue didn’t give up smoking

when I first met her

Sue hadn’t given up smoking

years ago

Sue had given up smoking

until she was 30

Sue had been trying to give up smoking

by the time she was 30

Bill didn’t wait

since 6 o’clock

Bill had been waiting

until I arrived

Bill was waiting here

when [ finally arrived

Bill was waiting an hour

for long

Bill waited

a minute ago

I haven’t been feeling well

until it was too late

They got on the plane

until late

I’d never seen him lately
I was watching TV at the last minute
He didn’t here the attacker before
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YKPAITHCBKO-AHTJIINCHbKUH rJIOCAgH?I
OCHOBHUX TEPMIHIB T'EOIH®OPMAIIINHUX
CUCTEM I TEXHOJIOI'IA
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aBTOMAaTU30BaHa KapTorpadis

automated cartography, computer
aided mapping, CAM

aBTOMATU30BaHE JeN(PPYBAHHS
(aBTOMaTHUHE AU PYBAHHS)

image analysis, image processing,
computer interpretation, automated
interpretation

aBTOMAaTU30BaHE KapTorpadyBaHHs

computer aided mapping, CAM

aBTOMATH30BaHE poOoYe MicCIle
(APM), poboua cTaHIlis

work station, workstation

aBTOMaTUYHA KapTorpadiyHa
cucrtema (3arajbHoKapTorpadidyna)

general automatic mapping system

aBTOMaTUYHa KapTorpadiyHa
cucrtema (crerian30oBaHa)

object oriented automatic mapping
system

aBTOMaTUYHa KapTorpadiyHa
cucrema, AKC

automatic(al) mapping system,
computer-aided mapping system

aepoOTO3HIMOK

aerial photograph, aerial photo, aero
photo, print

aepoOTO3HIMOK 301JIbIIICHHIMA

enlargement print

aepoOTO3HIMOK KOJIHLOPOBUI

colour aerial photograph

aepo(OTO3HIMOK KOHTAKTHUM

contact print

aepo(OoTO3HIMOK MOHOXPOMHUM

monochrome aerial photograph

aepoOTO3HIMOK OJITMHOYHUM

single photographs, single-lens
photograph

aepoOoTO3HIMOK IEPCIICKTUBHUM

oblique, aerial photograph, perspective
aerial photograph

aepo(OTO3HIMOK TTAaHOBUH

vertical aerial photograph

aepo(OTO3HIMOK CIIEKTPO30OHAIBHUIN

false colour composite

aepo(OTO3HIMOK CTEPEOCKOTIIUYHUN

stereoscopic photograph, stereo pair

aepo0TO3HIMOK YOPHO-O1TH I

black-and-white aerial photograph

a3uUMyT

azimuth, bearing

a3UMYT (aCTPOHOMIYHHI)

astronomic(al) azimuth,
astronomic(al) bearing

a3uMyT (Te0AE3UUHUI )

geodetic azimuth, surveying azimuth

a3UMYT (MarHiTHHM)

compass azimuth, compass bearing,
compass direction, magnetic azimuth

a3uMyT (0OepHEeHUH)

back azimuth, reverse azimuth
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a3uMYyT (TIpsIMUIA)

forward azimuth

a3UMYyTH (B3a€MHI)

mutual azimuths

aNrOpPUTM

algorithm

aHarmiiuyHa KapTa, aHariid

anaglyphic(al) map, anaglyph

aHaJi3 OJIM3bKOCTI

neighbourhood analysis, proximity
analysis

aHaJII3 BUAUMOCTI/HEBUINMOCTI

viewshed analysis,
visibility/invisibility analysis

aHaJji3 1 OlliHKA KapT 1 aTJIaciB

map and atlases analysis

aHaii3 Mepex

network analysis

aHaJITHYHA KapTa

analytical map

aHoTals annotation
amapaTHe 3a0e3eueHHs (anaparHi hardware
3aco0wu, anmaparypa, TeXHI4H1 3aC00H )

anpokcumanis (anpoKCUMyBaHHS) approximation
apxiByBaHHS (apxiBaLis) archiving

aCTpOHOMIYHA 3€HITHA B1JICTaHb

astronomic(al) zenith distance

atnac (reorpadiyHuii atiac)

atlas, geographical atlas

aTjiac BIMCbKOBUHA

military atlas

aTiac JOpOXKHIN

road atlas

aTyac 3arajibHoreorpapiyHui

general atlas

aTiac KOMIT FOTEPHUI

computer atlas

aTjac Kpae3HaBUMI

country atlas, home region atlas

aTJac HayKOBO-JOBITHUKOBHUI

scientific-reference atlas

aTyiac HalllOHAJbHUN

national atlas

aTJiac perioHaIbHUN

regional atlas

aTjiac TEMaTUYHUNA

thematic atlas

aTiac TYpUCTUYHUI

tourist’s atlas

aTiac yu0oBHUii

atlas for education

aTjac IKUIbHUA

school atlas

aTpulyT

attribute

aTpuOyTUBHI JlaH1

attribute data

aTpuOyTyBaHHS

attribute tagging, attribute matching
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6a3a nanux, (b/1)

data base, database, DB

0a3u ganux (kaprorpadiyuHi)

map database

0a3u gaHux (IMPOCTOPOBI)

spatial database

6a3u gaHux (Po3MOILJICH1) distributed database
OaiiT byte

0OaHK JTaHUX databank, data bank
oiT bit

0JI0K-/iarpama

block-diagram

0s10K-miarpama (130J1iHINHHA)

isoline block-diagram, isogram block-
diagram

0JI0K-Iiarpama (MeTaxpoHHa)

time-section block-diagram

6s0k-miarpama (rpodiibHa)

cross-section block-diagram

OydepHa 30Ha buffer zone, buffer, corridor
BEKTOP vector

BEKTOPHU3ATOP vectorizer

BEKTOPU3ALIIs vectorization

BCKTOpHA MOJICJIb AdHUX

vector data model

BCKTOPHC ITPCACTABICHHA

vector data structure, vector data
model

BEKTOPHO-PACTPOBE NEPETBOPEHHS

(cun. pactepu3arlis)

rasterization, rasterisation, gridding,
vector to raster conversion

BEKTOPHO-TOIOJIOTIYHE
MpeCTaBICHHS (CuUH. TIHIAHO-
BY3JIOBE MPEICTaBICHHS )

arc-node model

BEPTUKAIBHUN KYT

vertical angle

BEPILMHA

vertex

B3a€MHa BI/II[I/IMiCTB ABOX TOYOK

poin-to-point visibility, intervisibility

BHUAAaHHS KapT

map publication, map edition

BHCOTa (cuH. aOCOJIIOTHA BUCOTA,
(BUCOTHA) BIAMITKA)

absolute height, altitude absolute,
height, elevation, altitude

BHUCOTA BITHOCHA

relative height

BHCOTAa I'€cOJC3N4YHa

geodetic height, ellipsoid height

BHCOTa HOPpMaJIbHA

normal height
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BHCOTa OPTOMCTPUYIHA

geoidal height, orthometric height

BIJIMMBKa

shading, hill shading

BiI[MI/IBKa aBTOMAaTH4YHa

analytical shading, digital shading

B1JIMMBKA ITPU OOKOBOMY OCBITJICHHI1

oblique shading

BIJIMUBKA IIPH BiJIBICHOMY OCBITJICHHI

vertical shading

BIJIMUBKa TP KOMOIHOBaHOMY
OCBITJIEHHI

combined shading

Bi3yasizarop (cuH. BbIOBED, JHcape.
BbIOED)

visualizer, viewer

Bizyaunizaiis (cun. rpadiune
BIITBOPEHHS, BITOOpAXKEHH)

visualization, visualisation, viewing,
display, displaying

BipTyaJIbHA PEajbHICTh

virtual reality, VR

Bpi3Ka (cuH. KapTa-Bpi3Ka)

inset map

reHepaizalfiitii onepaTopu

generalization operators

reHepaiizais

generalization

reHepaiizailisi aBTOMaTH4Ha

automated generalization

reHepanizaiisi aropuTMidyHa

algorithmic generalization

reHepaizamis JuHaMidHa

dynamic generalization

reHepaizamis JUcTaHIiiHa

remote sensing generalization, optical
generalization

reHepanizailis kaprorpadiuyHa

cartographic generalization

reHepaiizaiisi IpoCTOPOBUX JAHUX

spatial data generalization, spatial data
generalisation

reorpagiyHa iHpopmalliiiHa cucrema
(reoindopmariiina cucrtema, Tic)

geographic(al) information system,
GIS, spatial information system

reorpacdiyHa OCHOBA KapTHu (CUH.
TonorpadiyHa OCHOBA KapTH, cape.
TOIIOOCHOBA)

topographic base, topographical basis,
base map

reoJe3nyHa 3€HITHA BIICTaHb

geodesic zenith distance

reoJie3nu4Ha JIHig

geodesic, geodetic length, geodetic
line

reoac3ndda MepeiKa

control net, geodetic control, geodetic
net, network, frame, framework

reoJc3n4da OCHOBA KapTHU

control, geodetic control

reOAE3UYHUN ITYHKT

geodetic points
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re€OAE3UYHUIN IMYHKT - PEnep

benchmark

reoJIe3uuHI Mepexi (3HIMaJIbH1)

survey control

reo/Ie3UYHI Mepexki (HiBeIipHi, a00
BHUCOTHI)

level control, levelling network,
elevation control, vertical control,
vertical net

reoJIe3ndHI Mepexi (M1aHoB1, 200
OTIOpHI)

plane control, horizontal control,
horizontal net

r'€0JIE3UYHI MEPEeXkK1 3TYIICHHS

control extension

reojie3nyH1 pedepeHIliiiii CuCTeMHU

geodetic reference system

reoJie3u4Hi poOOTH (OCHOBHI)

basic geodetic survey

reojesis

geodesy

reoaesist BUIa

geodetic survey(ing), higher geodesy,
higher survey(ing)

reojie3is KocMiyHa, a0 CyImyTHHUKOBA

celestial geodesy, satellite geodesy,
space geodesy

reojie31 MOpPChKa

marine geodesy

reojie3is npukiaaHa, abo 1HXeHEepHa

applied geodesy, engineering geodesy

reojie3is cepoinuuHa

spheroid(al) geodesy, geodesy on the
ellipsoid

reoJe3ist TeopeTuIHa

theoretical geodesy, physical geodesy

reo300paKeHHs geoimage, georepresentation
I'COiIKOHIKa geoiconics
reoiHopmaTrka GIS technology, geo-informatics

reoiHopMaltliiiHe kapTorpagyBaHHs

geoinformational mapping,
geoinformatic mapping

reoiHpopMalliifHHi aHai3

GIS-based analysis

reoiHpopMaIliifHi TEXHOJIOTIT (CuH. GIS
riC-TEeXHOJIOT1)

reoin geoid
TC€OKOAyBaHHS geocoding
reoMaTuka geomatics

rcoOnCHTpUYIHA FpiHBI/I‘ICBKa
IMPpAMOKYTHA CUCTEMA KOOpAUHAT

Earth-centered Greenwich cartesian
coordinate system

rio0yc

globe
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r100yc 3eMHUM

terrestrial globe

r1o0yc HeOeCcHUM

celestial globe

100yC TIaHEeTHUM

planetary globe

TOPU30HTAIBHUAN KYT

horizontal angle

rpaBilOBaJIbHI IHCTPYMEHTH

scribing instruments, scribers, scribing
cutters

TpaHUIIs

border, boundary, edge

rpag

graph, linear complex, complex

rpadiunmii iHTepdeiic kopucrtyBaya

graphical user interface, GUI

rpadiuauii o6pa3

pattern, graphic image

TaILHOMIP

distance meter

a”il

datum, pl. data

JaHl TUCTAHIIIHHOTO 30H/TyBaHHS,

(A13)

remote sensing data, remotely sensed
data, remote surveying data, aerospace
data

nemudpyBalibHI O3HAKU

indication

nemudpyBaibHI O3HAKH (HENPsIMI
a00 1HAMKAIIIITH1)

indirect signs, indicators

nemm@pyBaibHi 03HAKHU (TIPSIMI)

direct signs

nemudppyBaHHSI interpretation, photo interpretation,
decoding
JTUTUTan3ep digitizer, digitiser, tablet, table

digitizer, digitizer tablet, digital tablet,
graphic tablet

TUPEKIIAHUNA KYyT

bearing, direction angle, grid azimuth,
grid bearing, Y- azimuth

TUCIIeTYepr3aIlis

dispatching

IUCILIEH

display, display device

JTYCTaHIIITHE 30HTyBaHHS, /13

remote sensing, remote surveying, RS

NUCTAHIIIHI METOIN

remote sensing methods, distant
methods

IIOBTOTa

longitude

JIOBrOTa acTpOHOMIYHA

astronomic(al) longitude

JOBIroTa rcoac3ndHa

geodetic longitude
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AOBIrora recOoqCHTpu4YHa

geocentric longitude

IpaiiBep driver, device driver
nyra arc, string, chain, line, edge
€KBaTop equator

€KOHOMIKa KapTorpadiqHoro
BUPOOHMIITBA

economics of cartographic production

CKCIICPTHA CHUCTEMaA, €C

expert system

€KCIIO3HUIIIS (CXUITY)

aspect, compass aspect, exposure,
direction of steepest slope

€JIEMEHTH KapTH

component elements of map, map
features

CIIIIIC CIIOTBOPEHb (CuH. IHAMKATPHCA
Ticco)

ellipse of distortion, Tissot’s indicatrix

eIincoin ellipsoid
€JIICO1/I 3araIbHO3EMHUI World ellipsoid
eNIICcOoi 3eMHUN Earth ellipsoid

enincoin ooepTaHHs

revolution Earth ellipsoid ellipsoid

€JIINCOi/l PIBHEBHIA

level ellipsoid

SJITCOiT TPUBICHUN

triaxial ellipsoid

3aj1adya KOMIBOsDKEpa

travelling salesman problem

3aIIuT

query, request

3apaMKoBe OPOPMIIEHHS KapTu

marginal information, marginal
representation

3aciyKa

intersection

301pHHI JTUCT

key map, index sheet

30JMKEHHST MEpHU/IiaHIB

convergence of meridians, convergent
angle, grid declination, declination of
grid north, theta angle

3emMesbHa IH(popMalliiiHa cucTema, 3ic

land information system

3€HITHA B1JICTaHb

zenith angle, zenith distance

31IMBKa

mapjoin, mosaicking

11eHTU1KaTOp

1dentifier

1HTEepaKTUBHA 00pOOKa

interactive mode, interactive
processing, conversational mode
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IHTEpPHET Internet
THTEPHOJIALIA interpolation
iHTEepdeic interface

1H()OPMATUBHICTb KapTH

map informativity, map capacity

iH(hopMaTHKa

informatics, computer science

iH(popMariiine 3a0e3nedYeHHs

information support

1H(hopMmaris

information

KaiOpOBKa JaHUX

data calibration

KapTa

map, chart

KapTu ApiOHOMAacIITabHi

small scale maps

KapTu 3arajgbHoreorpadivni

general maps

KapTy KpymHOMAacCIITa0H1

large scale maps

KapTH CepeIHhOMAaCIITaOH1

medium scale maps

KapTy TEMaTU4Hi

thematic maps

KapTorpama

cartogram choropleth map

kaptorpadiuHa 0aza J1aHUX

cartographic data base, cartographic
database, CDB

kaprorpadiuna 6i6miorpadis

map bibliography

kaprorpadiuna iHpopmarris

cartographic information

KaprorpadiuHa KOMyHIKaIis

cartographic communication,
communication in cartography

KaprorpadiuHa ciTka

graticule, map graticule,
cartographical grid

KaprorpadiuHe KpecaeHHs

drawing, cartographic(al) drawing

kaprorpadiunuii 6ank nqanux, Kb/I,
Kbu/l

cartographic data bank, cartographic
databank, CDB

KaprorpadiuHuii Tu3aifH

cartographic design

KapTtorpadiuHui METOT JOCITIKEHHS

cartographic method of research

Kaprorpadiunuii oopas

cartographic pattern, cartographic
image

KapTorpadiuHuid MPOEeKTOp

map projector

kaprorpadiunuii HoHg

stock of maps, inventory of maps

Kaprorpadis

cartography, mapping science
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KaprorpadyBaHHA

mapping, map (atlas) compilation

KapToJiiarpama

diagram map, diagrammatic map

KapTOMETpist

cartometry

KapTocxema (CuH. KapTa-cxema)

schematic map, sketch map

KBaHTYBaHHS quantization, quantisation
Kkiacudikaris classification
KJIacTepU3aLlis clustering

KOMILJIEKCHE KapTorpayBaHHs

complex mapping

KOMIIOHOBKA KapTH

map montage, map assembly

KOHBEpTyBaHHA (popmaTiB

format conversion

KoH(piryparris

configuration

KOOpJIMHATH

coordinates

KOOpJIUHATHU (IPSIMOKYTHI B
MIPOCTOPI)

rectangular space coordinates, spatial
coordinates, 3D coordinates, three
dimensional coordinates

KOOpJIUHATU (IPSIMOKYTHI Ha
TJIOILMHI)

planimetric rectangular coordinates,
2D coordinates, two dimensional
coordinates

KOOpJIUHATHU (TIPSIMOKYTHI, a00
JlexapToBi)

grid coordinates, rectangular
coordinates, right-angled coordinates,
Cartesian coordinates

koopaunHatu ["aycca-Kprorepa

Gauss-Kruger coordinates

KOOpPJIMHATHU reorpadiyHi

geographic(al) coordinates

KOOPAWHATH TEOICHTPUYHI1

geocentric coordinates

KOOpAWHATH TOPU30HTHI

horizontal coordinates

KOOPJIMHATU €KBaTOPiaIbHI

equatorial coordinates

KOOPAWHATH eJIIICOinaIbH1

ellipsoidal coordinates

KOOpAWHATHU KBa3I/IFeOHeHTpI/I‘-IHi

quasi-geocentric coordinates

KOOpAMHATH KPUBOJIIHINHI

curvilinear coordinates

KOOpAWHATH MOJISPHI

polar coordinates

KOOpJIMHATU chepruyHi

spherical coordinates

KOOpAWHATHU TOHOHeHTpI/I‘-IHi

topocentric coordinates

KoopauHarorpad

coordinatograph
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KOOPpAWMHATOMCETP

coordinate-measuring machine

KOITiIOBaJIbHA pama

back, printing frame, contact screen

KOPEKTYpH KapTh

chart correction

KOCMiuHEe KapTorpadyBaHHS

space mapping

KpUBH3HA curvature
KYpBIMETp curvimeter, curvometer
Kypcop cursor, puck

KYT HaXuiy (cuH. CTPIMKICTb CXUITY)

slope, gradient, slope gradient, slope
angle, angle of inclination

KyTOBa BUCOTa

angle of elevation

JIereH1a KapTu

legend, map legend, sheet memoir

JHHIA

line, line feature, linear feature

JIOKCOAPOMIst

loxodrome, rhumb line

MAarHITHUI CXWI

declination, compass declination

MaKpoc macro, macro instruction,
macrocommand, macrocode
MacirTad scale, horizontal scale

MacITad BUJaHHS

reproduction scale

Macitab rpadiaHui

graphic scale

macurrad JIHIHHANA

linear scale, bar scale, scale bar

MacinTad YuCIOBUM

representative fraction, natural scale

MaTeMaTuKo-KapTorpadiuae
MOJIEIIIOBaHHS

mathematical and cartographical
modelling

MareMaTuyHa Kaprorpadis

mathematical cartography

MaTéMaTH4Ha OCHOBA KapT

mathematic(al) base

MepuiaH

meridian

MepH/IlaH aCTPOHOMIYHUM

astronomic(al) meridian

MEpH/IiaH Te0e3UIHUMN

geodetic meridian

MEpH/IiaH TeOLEHTPUYHUM

geocentric meridian

MepH/liaH OChOBHUI

central meridian, reference meridian

MepH/IiaH MOYaTKOBUI

prime meridian, principal meridian,
zero meridian

MeTaj1aHl

metadata
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METO/] HaWMEHIIINX KBaJIpaTiB

least-squares method

MITKa

label

MHOX>KHHa

set

MOZACJIb IIPOCTOPOBUX JAHHUX

geospatial data model

MOJIEM

modem

HaIIHHICTD

reliability

HaJIMHICTh 1H(QOpMaIiiHa

informational reliability

HAJIMHICTh KOMYHIKaIlliiHa

communicative reliability

HaJIIMHICTh OpraHi3alliiiHa

organizational reliability

HaIIHHICTh TEXHIYHA

technical reliability

HaJIMACH Ha KapTi

lettering, inscriptions

HaKUIHUNA MOHTaXX

mosaic, photographic strip

HIBEJIIp

level

HOMEHKJIAaTypa KapT

sheet numbering system, map
numbering

00poOKa 3HIMKIB

image processing

OHOBJICHHS (CUH. aKTyai3allis)

updating, update

OHOBIJICHH:A KapTH

map revision

OHOBJICHHS TE€P10ANYHE

cyclic revision

orepariifHa CucTeMa, ocC

operating system, OS

OIS

option

opuriHay reorpadiyHOi OCHOBU

topographic base plate

OpUTiHAJ KapTH

original map, basic design

OpUTriHaj KapTH (aBTOPCHKHIA)

compilation manuscript

OopuriHai KapTH (BUIaBHUIILKUA)

fair draught, fair drafting, fair
drawing, final compilation

OpUTriHaJ KapTH (HaIIBTOHOBUIA)

screen plate

OpUT1HAT KapTH (CKIaJaIbKUM)

original plot, drawing original,
compilation map, compilation sheet,
base sheet

OpuriHaj KapTH (IITPUXOBUMA)

detail plate, line original

OpHTIHAJ HA/IITKUCIB

names overlay, names plate

OpUTIHATHM KapTH (KOJILOPOIIOILICHI)

colour plate, color-separated copy,
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map separates, separation plate,
individual image

OpTOJpOMIst

orthodrome, orthodromic line

optodoTorian

ortophoto(graph), ortophotoplan,
ortophotomap

OCHAIIICHHSI KapTH

equipment of map

oopMIICHHS KapT

map design, overall design of map

nakeTHa 00poOKa (cur. makeTHUI
PEXKUM)

batch processing

rajeTka measuring grid
nanrorpad pantographs
napa’neib parallel
MIEPEKPUTTSI overlap, lap

MEPEKPUTTS TOB3/I0BKHE

forward lap, end lap

MEPEKPUTTS IONepEeUHE

lateral lap, side lap

nepudepiiiHi npucTpoi

peripherals, peripheral, peripheral
devices, peripheral equipment,
peripheral unit

nepcrexkrorpad perspective drawing instruments
[Tixcen pixel, pel
[TixTorpama (cux. 3Ha4OK, "1KOHKA", icon

"ikoHa", Mapkep)

TJIAHIMETP planimeter, integrating instruments

[Tnanimetp planimeter

[ToBepxHs surface, relief

[To3uiionyBaHHS positioning, GPS measurement, GPS
surveying

[Tomniron polygon, area, area feature, region,

face

NoJIiroHu (Jiarpamu) Boponoro

Voronoi diagrams

nosironu Jlipuxie

Dirichlet tessellation

noironu Tuccena

Thiessen polygons

[Tomryk HaitOmMxK4OTO Cyciaa

nearest neighbour analysis

npuitMadi MO3UITIOHYBaHHS

GPS receivers, GLONASS receivers,
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GPS /GLONASS receivers

MpUJIaIu T€0Ie3UYH1

geodetic instrument

nporpamHe 3a0e3neueHHs (CuH.
MaTeMaTHJHE 3a0€3IICUCHHS,
mporpamHi 3acoom)

software

MPOEKITT a3uMyTalbHI

azimutal projections, zenithal
projections

MIPOEKIIi OararorpanHi

polyhedral projections

MPOEKIIi1 JOBUIBHI

arbitrary projections, aphylactic
projections, compromise map
projections

MpOEeKIii KapTorpadiuHi

map projection, projection

MPOEKITT KOHIYH1

conic(al) projections

MPOEKITIT KOCi

oblique aspect (or case) of a map
projection

MPOEKITT HOpMaJIbHI

normal projections, normal aspect (or
case) of a map projection

MPOEKIIiT MOJTIKOHIYH1

polyconic projections

MPOEKIIi MONEepeyHi

transverse projection, transverse
aspect (or case) of a map projection

MIPOEKIIii TICeBIOKOHIYHI

pseudo-conical projections

MIPOEKITT TICEBIOIMITIHAPUIHI

pseudo-cylindrical projections

MIPOEKITT PIBHOBEIHMKI

equivalent projections, equal-area
projections

MPOEKIIi PIBHOKYTHI1

conformal projections, orthomorphic
projections

MPOEKI1i PIBHOIPOMI’KKOBI

equidistant projections

MPOEKITi yMOBHI

conventional projections

MPOEKINT MUITTHAPUYH]

cylindrical projections

IIPOCTOPOBHM aHaI3

spatial analysis

MIPOCTOPOBUI 00’ €KT

feature, spatial feature, geographic(al)
feature, object

MPOCTOPOBI J1aHi (cun. reorpadiuHi
JaH1)

spatial data, geographic(al) data,
geospatial data, georeferenced data

podiJIb MOMEPEYHOTO MEPETUHY

cross-section, profile
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porLecop

processor

paMKa BHYTpPILIHS

neat line

paMKa rpajaycHa i MiHyTHa

grade and minute frame

paMKa 30BHIIITHS

exterior margin, external margin, map
edge, sheet margin

pPaMKH KapTH

framework, map margin, map border,
sheet border

pactp

raster

pacTpoBe MpEeACTaBICHHS (CUH.
pacTpoBa MOJIEb JaHUX)

raster data structure, tessellation data
structure, grid data structure, raster
data model

pPacTpoOBO-BEKTOPHOE TIEPETBOPCHHS
(cun. BeKTOpH3AILis)

vectorization, raster to vector
conversion

pebpo

edge

peryisipHa ciTka

grid, regular grid, tessellation

penaryBaHHs KapTu (aTiacy)

map editing, editing of atlas

penbedHl KapTu

plastic relief map

posrpadeHHs KapTh

sheet line system

po3Mi3HaBaHHs 00pa3iB

pattern recognition, icon identification

pymMO0 cardinal point, cardinal direction,
rhumb
CEerMEHT line segment, segment, chord

CUHTE30BaHE 300pakKeHHS

image composition

CUHTETUYHE KapTorpadyBaHHs

synthetic mapping

CUCTEMHE KapTorpadyBaHHA

system mapping

ciTka (Ha KapTi)

grid, map grid

ciTka reorpagiyHa

geographical grid, graticule

ciTka kaprorpadiuna

graticule, cartographic(al) grid

CITKa KUJIOMETpPOBa

square grid, standard grid

CITKa MPSIMOKYTHA

grid

CKaHyBaHHs

scanning

crieriagbHa KapTa

special-purpose map

CTapiHHS KapTH

map aging




CTCPCOMOACIIb

stereo model

CTpiJIKa-BKa31BHUK "TIiBHIY-TTIBJEHB"

north arrow

CYMICHICTb T'€0300paKeHb

compatibility of geoimages

cthepoin

spheroid

cxema 30JIMKeHHS MepH/Ii1aHIB

declination diagram

cXeMa MarHiTHOI'O CXHJICHHS

magnetic declination diagram

CXEMH PO3TaIlyBaHHS CyMIKHUX
JIUCTIB KapTu

index adjoining sheets

CIieHa scene
TaxeoMEeTp tacheometer
TEryBaHHs tagging
TEKCTOBE CYIIPOBOIKCHHS lettering

TeMaTU4Ha KapTa (cuH. rajay3eBa
KapTa)

thematic map

TEOJIOMIIT theodolite
TepMiHal terminal
TornorpadiyHa Kkapra topographic map
Tonorpadis topography
TOTIOJIOT13alTis topologization

TOYKa Ooriiay

vista point, viewpoint, point of view

TOYHICTh BUMIPIOBaHb 32 KAPTOIO

map measuring accuracy

TpaHcopmarlis MpoeKIrii

projection change, projection
transformation, projection conversion

TpaHc(HOpPMYBaHHS KOOPJIUHAT

transformation coordinates

TPUAHTYJISIIS

triangulation network

YMOBHI TTO3HAYKU

conventional sign, (cartographic)
symbols, map symbols

YMOBHI MO3HA4YKM (JIIH1IH1)

line symbols

YMOBHI MO3HAYKH (TUIONTHAHHI1)

area pattern, area symbols

YMOBHI MO3HAYKH (MI03aMacIlITa0OH1)

point symbols

doTtorpamMmeTpis

photogrammetry

dorokapTa

photomap, photographic map

dhoTomian

aerial photoplan
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dororutiBKa photographic film

dboTopenbed photographic hill shading
dboTopenpoayKiliiiHa kamepa photocopier

dorocxema photomontage

(dbparMeHTyBaHHS tiling

IIEHTPOIT centroid, seed
LHUPKYJIb-BUMIpIOBaY divider

uudpoBa kapra digital map

uudpoa kaprorpadis digital cartography

udposa mojaens penbedy, [IMP digital terrain model, DTM; digital

elevation model, DEM; Digital Terrain
Elevation Data, DTED

U pyBaHHS digitizing, digitising, digitalization
map layer, theme, coverage, overlay
IMpoTa latitude

IKaja 3aKJIaJIeHb slope diagram

1IKany (Ha KapTax) scale, graduation

IITYYHUH 1IHTEIEKT artifical intelligence, Al
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AHTJIO-YKPAIHCBKHU I'TOCAPIM OCHOBHUX
TEPMIHIB TEOITH®OPMALINHUX CUCTEM I
TEXHOJIOI'IA
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absolute height, altitude absolute,
height, elevation, altitude

BHCOTa (cur. aOCOJIIOTHA BUCOTA,
(BuCOTHA) BIAMITKA)

aerial photograph, aerial photo, aero aepo(OoTO3HIMOK
photo, print

aerial photoplan dhoTomnan
algorithm AITOPUTM

algorithmic generalization

reHepanizallis aropuTMiyHa

anaglyphic(al) map, anaglyph

aHarmiivyHa KapTa, aHariid

analytical map

aHaJTITUYHA KapTa

analytical shading, digital shading

BiI[MI/IBKa aBTOMAaTH4YHa

angle of elevation

KyTOBa BUCOTA

annotation

agoTals

applied geodesy, engineering geodesy

reojie3is MpuKiIaaHa, abo iHKeHepHa

approximation

anmpokcumariis (ampoKCUMyBaHHS)

arbitrary projections, aphylactic
projections, compromise map
projections

MPOEKIIi1 JOBUIBHI

arc, string, chain, line, edge

nyra

archiving

apXiByBaHHS (apXiBaIlis)

arc-node model

BEKTOPHO-TOIIOJIOTIYHE
MIPEACTABICHHS (CUH. THIAHO-
BY3JIOBE MPEICTABICHHS )

area pattern, area symbols

YMOBHI MO3HAYKH (TUIONTHAHHI)

artifical intelligence, Al

IITYYHUH THTEIEKT

aspect, compass aspect, exposure,
direction of steepest slope

€KCIIO3HUIIIS (CXUITY)

astronomic(al) azimuth,
astronomic(al) bearing

a3UMYT (aCTPOHOMIYHHMI)

astronomic(al) longitude

JIOBrOTa aCTPOHOMIYHA

astronomic(al) meridian

MepHIiaH aCTPOHOMIYHHIA

astronomic(al) zenith distance

aCTpOHOMIYHA 3€HITHA B1JICTaHb

atlas for education

aTiac yu0oBHii

atlas, geographical atlas

atiac (reorpadiyHuil atTiac)

attribute

aTpulyT
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attribute data

aTpuOyTUBHI JIaH1

attribute tagging, attribute matching

aTpuOyTyBaHHs

automated cartography, computer
aided mapping, CAM

aBTOMAaTU30BaHA KapTorpadis

automated generalization

reHepaizamisi aBTOMaTHIHA

automatic(al) mapping system,
computer-aided mapping system

aBTOMaTUYHa KapTorpadiyHa
cucrema, AKC

azimutal projections, zenithal
projections

MPOEKIIi a3UMYyTaJbHI

azimuth, bearing

a3uMyT

back azimuth, reverse azimuth

a3uMyT (0OepHEeHU)

back, printing frame, contact screen

KOITIFOBaJibHA pama

basic geodetic survey

reoJie3udHi poOOTH (OCHOBHI)

batch processing

nakeTHa 00poOka (cuH. makeTHUN
pPEXKUM)

bearing, direction angle, grid azimuth,
grid bearing, Y- azimuth

TUPEKIIAHUNA KYT

benchmark

re€OAE3UYHUN IMYHKT - PENep

bit

oiT

black-and-white aerial photograph

aepoOTO3HIMOK YOPHO-O1THi

block-diagram

0JI0K-1arpama

border, boundary, edge rpaHuls
buffer zone, buffer, corridor OydepHa 30Ha
byte OaiT

cardinal point, cardinal direction, pymo

rhumb

cartogram choropleth map KapTorpama

cartographic communication,
communication in cartography

KaprorpadiuHa KOMyHIKaIis

cartographic data bank, cartographic
databank, CDB

kaprorpadiunuii 6ank nanux, Kb/I,
Kbu/I

cartographic data base, cartographic
database, CDB

kaptorpadiuHa 0aza 1aHUX

cartographic design

KaprorpadiuHuii Tu3aifH
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cartographic generalization

reHepaiizailis kaprorpadiyHa

cartographic information

kaptorpadiuHa iHdopmalis

cartographic method of research

KapTtorpadiyHUi METOT JOCTIKEHHS

cartographic pattern, cartographic
image

Kaprorpadiunuii 0opas

cartography, mapping science

Kaprorpadis

cartometry

KapTOMETpist

celestial geodesy, satellite geodesy,
space geodesy

reojie3isi KOCMI4Ha, a00 CyIyTHUKOBa

celestial globe

r1o0yc HeOeCHUM

central meridian, reference meridian

MepH/liaH OChOBHUH

centroid, seed IEHTPOIT
classification KJ1acudiKaIis
clustering KJIacTepU3aLlis

colour aerial photograph

aepoOoTO3HIMOK KOJHLOPOBUI

colour plate, color-separated copy,
map separates, separation plate,
individual image

OpUTIHAJIM KapTH (KOJIbOPOIOALIEH])

combined shading

BIIMUBKa TP KOMOIHOBaHOMY
OCBITJIEHHI

communicative reliability

HaJIIHHICTh KOMYHIKaIllitHa

compass azimuth, compass bearing,
compass direction, magnetic azimuth

a3UMYT (MarHiTHH)

compatibility of geoimages

CYMICHICTb T'€0300paKEeHb

compilation manuscript

OpUTriHaJ KapTH (aBTOPCHKHIA)

complex mapping

KOMILJIEKCHE KapTorpagyBaHHs

component elements of map, map
features

CJIEMEHTH KapTH

computer aided mapping, CAM

aBTOMAaTU30BaHE KapTorpadyBaHHs

computer atlas

aTiac KOMIT FOTEPHUI

configuration

KOH(piryparis

conformal projections, orthomorphic
projections

MPOEKIIi PIBHOKYTHI1

conic(al) projections

MPOEKITT KOHIYH1

163




contact print

aepo(OTO3HIMOK KOHTAKTHUM

control extension

reoJIe3UYHI MEpPEeXk1 3TYIIECHHS

control net, geodetic control, geodetic
net, network, frame, framework

reoac3ndda MepeiKa

control, geodetic control

reoJc3n4da OCHOBA KapTHU

conventional projections

MPOEKINi yMOBHI

conventional sign, (cartographic)
symbols, map symbols

YMOBHI MO3HAYKH

convergence of meridians, convergent
angle, grid declination, declination of
grid north, theta angle

30JMKEHHSI MEpU/IiaHIB

coordinate-measuring machine KOOPAUHATOMETP
coordinates KOOpPJIMHATU
coordinatograph KoopauHarorpad

country atlas, home region atlas

aTJiac Kpae3HaBUUU

cross-section block-diagram

0s10K-niarpama (npoduibHa)

cross-section, profile

cursor, puck

Kypcop

curvature

KpUBH3HA

curvilinear coordinates

KOOPJIMHATU KPUBOJIIHIMHI

curvimeter, curvometer

KYpBIMETp

cyclic revision

OHOBJICHHS ME€P1OANYHE

cylindrical projections

MPOEKIIIT UTIHIPUIHI

data base, database, DB

0a3a nanux, (b/I)

data calibration

KamiOpoBKa JaHUX

databank, data bank

OaHK JaHuX

datum, pl. data

a”il

declination diagram

cxema 30JIMKEeHHSI MepU/I1aHIB

declination, compass declination

MAarHITHUI CXWI

detail plate, line original

OpUTriHAJ KapTH (IUTPUXOBUMA)

diagram map, diagrammatic map

Kaprojaiarpama

digital cartography

nudposa kaprorpadis

digital map

nudpoBa kapra
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digital terrain model, DTM; digital
elevation model, DEM; Digital
Terrain Elevation Data, DTED

uudposa mojaens penbedy, [IMP

digitizer, digitiser, tablet, table JTUTUTan3ep
digitizer, digitizer tablet, digital

tablet, graphic tablet

digitizing, digitising, digitalization nupyBaHH

direct signs

nemmdpyBaibHi 03HAKHU (TIPSIMI)

Dirichlet tessellation

nosironu Jlipuxiue

dispatching JUCIieTYepu3artis

display, display device U CTLIeH

distance meter JaTbHOMIP

distributed database 6a3u gaHux (Po3MOILICH1)
divider [IUPKYJIb-BUMIpIOBaY

drawing, cartographic(al) drawing

KaptorpadiuHe KpeciaeHHs

driver, device driver

IparBep

dynamic generalization

reHepaiizaiis JuHaMiuHa

Earth ellipsoid

EJIIIICO1 3eMHUU

Earth-centered Greenwich cartesian
coordinate system

TCOLICHTPUYHA TPIHBUUCHKA
MPSIMOKYTHA CUCTEMa KOOpAUHAT

economics of cartographic production

€KOHOMIKa KapTorpadiqHoro
BUPOOHMIITBA

edge

pebpo

ellipse of distortion, Tissot’s
indicatrix

JIINC CIOTBOPEHB (cuH. IHAUKATPHUCA
Ticco)

ellipsoid

EJIIICOI

ellipsoidal coordinates

KOOPAUHATH eJIICOiTaIbH1

enlargement print

aepo(OTO3HIMOK 301JILIIICHHIMA

equator

eKBaTOP

equatorial coordinates

KOOpJAMHATH €KBaTOpiaibHI

equidistant projections

MPOEKI1i PIBHOIIPOMI’KKOBI

equivalent projections, equal-area
projections

MPOEKIIi PIBHOBEIHUKI

expert system

CKCIICPTHA CHUCTEMaA, €C
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exterior margin, external margin, map
edge, sheet margin

paMKa 30BHIITHS

fair draught, fair drafting, fair
drawing, final compilation

OpUriHaji KapTH (BUIABHUIIbKUN)

false colour composite

aepoOTO3HIMOK CIIEKTPO30HAIbHHUI

feature, spatial feature, geographic(al)
feature, object

IIPOCTOPOBUM 00’ €KT

format conversion

KOHBEpTyBaHHA (popmaTiB

forward azimuth

a3uMYyT (TIpsIMUIA)

forward lap, end lap

IIEPEKPUTTS NTOB30BKHE

framework, map margin, map border,
sheet border

PaMKH KapTH

Gauss-Kruger coordinates

koopaunatu ["aycca-Kprorepa

general atlas

aTyac 3arajibHoreorpagpiyHui

general automatic mapping system

aBTOMaTUYHa KapTorpadiyHa
cucrtema (3arajbHoKapTorpadiuna)

general maps

KapTu 3arajbHoreorpadivxi

generalization

reHepaiizais

generalization operators

reHepaizalfiiiii onepaTopu

geocentric coordinates

KOOPJIMHATU T€OIICHTPUYHI1

geocentric longitude

AOBIoTa rcouCHTpHUYIHa

geocentric meridian

MEpH/IiaH TeOLEHTPUYHUM

geocoding

TE€OKOAYBaHHS

geodesic zenith distance

reoJie3nyHa 3€HITHA B1JICTaHb

geodesic, geodetic length, geodetic
line

reoJie3nYHa JIHig

geodesy

reojesis

geodetic azimuth, surveying azimuth

a3uMyT (r€0AE3UUHHI )

geodetic height, ellipsoid height

BHUCOTA I'€0JC31UYHa

geodetic instrument

MpUJIaau T€0Ie3UYH1

geodetic longitude

JOBIOoTa recoac3ndyHa

geodetic meridian

MepH/IiaH re0Ae3HIHHIMA

geodetic points

reOJAE3UYHUN TyHKT
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geodetic reference system

reo/ie3nyH1 pedepeHIliitii CuCTeMHU

geodetic survey(ing), higher geodesy,
higher survey(ing)

reojie31s BUILA

geographic(al) coordinates

KOOpPJIMHATHU reorpadiyHi

geographic(al) information system,
GIS, spatial information system

reorpadiyna iHpopmaIliiiHa cuctema
(reoinopmarriiina cucrema, Tic)

geographical grid, graticule

ciTka reorpadiyHa

geoiconics

rE€O1KOHIKA

geoid

reoin

geoidal height, orthometric height

BHCOTa OPTOMCTPHUYIHA

geoimage, georepresentation

re0300paKeHHS

geoinformational mapping,
geoinformatic mapping

reoiHgopMaliliiiHe kapTorpagyBaHHs

geomatics

reomMmaTmuka

geospatial data model

MOJCJIb IMMPOCTOPOBUX AAHUX

GIS

reoiH(popMalliifHi TEXHOJIOTIT (CuH.
riC-TEXHOJOT1)

GIS technology, geo-informatics

reoiH(popMaTUKa

GIS-based analysis

reoiHpopMalliifHui aHai3

globe rio0yc
GPS receivers, GLONASS receivers, npuitMadi MO3UITIOHYBaHHS
GPS /GLONASS receivers

grade and minute frame

paMKa rpajaycHa i MiHyTHa

graph, linear complex, complex

rpag

graphic scale

Macitad rpadiayHui

graphical user interface, GUI

rpadiunmii iHTepdeiic kopuctyBaya

graticule, cartographic(al) grid

ciTka kaprorpadiuna

graticule, map graticule,
cartographical grid

KaprorpadiuHa ciTka

grid

CITKa MPSIMOKYTHA

grid coordinates, rectangular
coordinates, right-angled coordinates,
Cartesian coordinates

KOOpJUHATU (IPSIMOKYTHI, a00
JlexapToBi)

grid, map grid

ciTka (Ha KapTi)
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grid, regular grid, tessellation

peryisipHa ciTka

hardware

amapaTHe 3a0e3eueHHs (anapaTHi
3aco0u, armaparypa, TeXHI4H1 3acCO0H)

horizontal angle

TOPU30HTAIBHUN KYT

horizontal coordinates

KOOPJIMHATU TOPU3OHTHI

icon [TixTorpama (cux. 3Ha4OK, "1KOHKA",
"ikoHa", Mapkep)
identifier 11eHTU1KaTOp

image analysis, image processing,
computer interpretation, automated
interpretation

aBTOMATU30BaHE JeN(PPYBAHHS
(aBTOMaTHUHE AP PYBAHHS)

image composition

CUHTE30BaHE 300paKCHHS

image processing

00poOKa 3HIMKIB

index adjoining sheets

CXEMH PO3TallyBaHHS CyMIKHUX
JIUCTIB KapTu

indication

nemudpyBalibHI 03HAKU

indirect signs, indicators

nemudpyBaibHi O3HAKH (HENPsIMI
a00 1HAMKAIIIITH1)

informatics, computer science

iH(popMmaTHKa

information

iH(bOopMmartis

information support

iH(popMarriiine 3a0e3nedYeHHs

informational reliability

HaJIIHHICTB 1HpOpMarIiiina

inset map

Bpi3Ka (cuH. KapTa-Bpi3Ka)

interactive mode, interactive
processing, conversational mode

IHTEpaKTUBHA 00pOOKa

interface iHTepdeiic
Internet IHTEepHET
interpolation THTEPIOJIAIIIS
interpretation, photo interpretation, nemudpyBaHH
decoding

intersection 3aciyka

isoline block-diagram, isogram block-
diagram

0s10K-miarpama (130J1iHINHHA)

key map, index sheet

301pHHI JTUCT
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label

MITKa

land information system

3emMesbHa IH(popMalliiiHa cucTema, 3ic

large scale maps

KapTH KpyImHOMAacIITaOH1

lateral lap, side lap

MIEPEKPUTTSI IOTIEPEUHE

latitude

IUpoTa

layer, theme, coverage, overlay

map

least-squares method

METO/] HaUMEHIIINX KBaJIpaTiB

legend, map legend, sheet memoir

JIErcHJia KapTu

lettering

TCKCTOBC CYIIPOBOIKCHHS

lettering, inscriptions

HaJIMACH Ha KapTi

level

HIBEJIIp

level control, levelling network,
elevation control, vertical control,
vertical net

reoJIe3udHI Mepexi (HiBeipHi, a0o
BHCOTHI)

level ellipsoid

€JIITCOi/l PIBHEBHIA

line segment, segment, chord

CEIMCHT

line symbols

YMOBHI MO3HA4YKU (JIIH1IH1)

line, line feature, linear feature

JHHIA

linear scale, bar scale, scale bar

macurrad JIHIHHANA

longitude JIOBTOTa
loxodrome, rhumb line JIOKCOAPOMIst
macro, macro instruction, MaKpoc

macrocommand, macrocode

magnetic declination diagram

cXeMa MarHiTHOI'O CXHJICHHS

map aging

CTapiHHS KapTH

map and atlases analysis

aHaJji3 1 OIiHKA KapT 1 aTJiaciB

map bibliography

kaprorpadiuna 616morpadis

map database

0a3u gaHux (kaprorpadiyuHi)

map design, overall design of map

odopMIICHHS KapT

map editing, editing of atlas

penaryBaHHs KapTu (aTiacy)

map informativity, map capacity

1H()OPMATUBHICTb KapTH

map measuring accuracy

TOYHICTh BUMIPIOBaHb 32 KapTOIO

map montage, map assembly

KOMIIOHOBKA KapTHu
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map projection, projection

MpOEeKii KapTorpadiuHi

map projector

KapTorpadiuHuid MPOeKTOp

map publication, map edition

BHUAAHHS KapT

map revision

OHOBIJICHHA KapTH

map, chart KapTa
mapjoin, mosaicking 3IIMBKA
mapping, map (atlas) compilation KaprorpadyBaHHA

marginal information, marginal
representation

3apaMKoOBe OPOPMIIEHHS KapTH

marine geodesy

reoj1e31 MOpChKa

mathematic(al) base

MaTéMaTH49Ha OCHOBA KapT

mathematical and cartographical
modelling

MaTeMaTuKo-KapTorpadiune
MOJICITIOBAHHS

mathematical cartography

MareMaTuyHa Kaprorpadis

measuring grid

naJceTKa

medium scale maps

KapTH CepeIHhOMAaCIITaOH1

meridian

MepuaiaH

metadata

MeTajiaHl

military atlas

aTjiac BIMCbKOBUMA

modem

MOJIEM

monochrome aerial photograph

aepoOoTO3HIMOK MOHOXPOMHUM

mosaic, photographic strip

HAaKUJIHUHA MOHTaXX

mutual azimuths

a3UMYyTH (B3a€MHI1)

names overlay, names plate

OpHTIHAJ HA/IIKCIB

national atlas

aTyiac HalllOHAJbHUN

nearest neighbour analysis

[Tonryk HaitOmMxK4OTO Cyciaa

neat line

paMKa BHYTpPILIHS

neighbourhood analysis, proximity
analysis

aHaJ13 OJIN3BbKOCTI

network analysis

aHaji3 Mepex

normal height

BHCOTa HOPpMaJIbHA

normal projections, normal aspect (or
case) of a map projection

MPOEKITT HOpMaJTbHI
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north arrow

CTpiJIKa-BKa31BHUK "T1BHIY-TIBJEHB'

object oriented automatic mapping
system

aBTOMaTU4Ha KapTorpadiyHa
cucrtema (crerian3oBaHa)

oblique aspect (or case) of a map
projection

MPOEKIIi KOCI

oblique shading

B1JIMMBKA TP OOKOBOMY OCBITJICHHI1

oblique, aerial photograph,
perspective aerial photograph

aepoOoTO3HIMOK IEPCIIEKTUBHUM

operating system, OS

ornepalriifHa cucTema, oc

option

OIS

organizational reliability

HaJIIMHICTh OpraHi3alliiiHa

original map, basic design

OpUTiHAJ KapTH

original plot, drawing original,
compilation map, compilation sheet,
base sheet

OpUTriHaJT KapTH (CKJIaalbKuii)

orthodrome, orthodromic line opTOApOMIs
ortophoto(graph), ortophotoplan, optodoTorian
ortophotomap

overlap, lap MEPEKPUTTS
pantographs nantorpad
parallel napa’neib

pattern recognition, icon
identification

po3Mi3HaBaHHs 00pa3iB

pattern, graphic image

rpadiuauii o6pa3

peripherals, peripheral, peripheral
devices, peripheral equipment,
peripheral unit

nepudepiiiHi npucTpoi

perspective drawing instruments

nepcrnekrorpad

photocopier dboTopernpoayKiliifHa Kamepa
photogrammetry doTorpaMmMmeTpist
photographic film doTortBKa

photographic hill shading ¢doTopenrved

photomap, photographic map doTokapTa

photomontage dorocxema
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pixel, pel

ITikcen

plane control, horizontal control,
horizontal net

reoJIe3u4H1 Mepexi (M1aHoBi, a00
OTIOPHI)

planetary globe m100yC TIaHEeTHUM
planimeter [Tnanimetp
planimeter, integrating instruments IUTAHIMETP

planimetric rectangular coordinates,
2D coordinates, two dimensional
coordinates

KOOpIUHATU (TIPSIMOKYTHI Ha
TJIOLLMH1)

plastic relief map

penbedHl KapTu

point symbols

YMOBHI MO3HAYKH (M03aMacIITa0OH1)

poin-to-point visibility, intervisibility

B3a€MHa BI/II[I/IMiCTB ABOX TOYOK

polar coordinates

KOOPJIMHATHU TOJISIPHI

polyconic projections

MIPOCKIIIT MOIKOHIYH1

polygon, area, area feature, region,
face

ITomiron

polyhedral projections

MPOEKIIi OararorpanHi

positioning, GPS measurement, GPS
surveying

[To3uiionyBaHHS

prime meridian, principal meridian,
zero meridian

MepH/IiaH MOYaTKOBUI

processor

MIPOIIECOP

projection change, projection
transformation, projection conversion

TpaHcopmarlis MpoeKIrii

pseudo-conical projections

MPOEKIIi1 ICeBIOKOHIYHI1

pseudo-cylindrical projections

MIPOEKITT TICEBIOIMITIHAPUIHI

quantization, quantisation

KBAHTYBAHH:A

quasi-geocentric coordinates

KOOpAWHATHU KBEBHFGOHCHTpH‘-IHi

query, request

3a1IuT

raster

pactp

raster data structure, tessellation data
structure, grid data structure, raster
data model

pacTpoBe MpeACTaBICHHS (CuH.
pacTpoBa MOJIEh JaHUX )

rasterization, rasterisation, gridding,
vector to raster conversion

BEKTOPHO-PACTPOBE MEPETBOPCHHS
(cun. pacTepuzarlis)
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rectangular space coordinates, spatial
coordinates, 3D coordinates, three
dimensional coordinates

KOOpJIMHATHU (IPSIMOKYTHI B
POCTOPI)

regional atlas

aTjac perioHabHUM

relative height

BHUCOTA BIIHOCHA

reliability

HaIIHHICTD

remote sensing data, remotely sensed
data, remote surveying data,
aerospace data

JaHl TACTAHIIIHHOTO 30H/TyBaHHS,

(/13)

remote sensing generalization, optical
generalization

reHepaizailis JucTaHIiitHa

remote sensing methods, distant
methods

MUCTAHIMHI METOIU

remote sensing, remote surveying, RS

JTYCTaHIIITHE 30HTyBaHHS, /13

representative fraction, natural scale

Macurad 4YucIOBUM

reproduction scale

MaciTad BUJaHH

revolution Earth ellipsoid ellipsoid

enincoin ooepTaHHs

road atlas

aTiac JOpOXKHIN

scale, graduation

1IKany (Ha KapTax)

scale, horizontal scale Maciitad
scanning CKaHyBaHHS
scene cIieHa

schematic map, sketch map

KapTocxema (CuH. KapTa-cxema)

school atlas

aTiiac MIKUIbHAN

scientific-reference atlas

aTjac HayKOBO-JOBITHUKOBUM

screen plate

OpuTriHajJ KapTH (HaIiBTOHOBUIA)

scribing instruments, scribers,
scribing cutters

rpaBilOBAJIbHI IHCTPYMEHTHU

set

MHOX>KHHa

shading, hill shading

BIJIMHBKa

sheet line system

posrpadeHHs KapTH

sheet numbering system, map
numbering

HOMEHKJIAaTypa KapT

single photographs, single-lens

aepoOTO3HIMOK OJITMHOYHUM
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photograph

slope diagram

mIKaJjia 3aKJjiaCHb

slope, gradient, slope gradient, slope
angle, angle of inclination

KYT HaXWiy (cuH. CTPIMKICTb CXUITY)

small scale maps

KapTu ApiOHOMAacIITabHi

software

nporpamHe 3a0e3neueHHs (CuH.
MaTeMaTHYHe 3a0e3MeYCHHS,
porpamHi 3aco0m)

space mapping

KOCMIUHE KapTorpadyBaHHs

spatial analysis

MIPOCTOPOBUM aHaTI3

spatial data generalization, spatial
data generalisation

reHepaiizailisi IpoCTOPOBUX JaHUX

spatial data, geographic(al) data,
geospatial data, georeferenced data

IIPOCTOPOBI J1aHi (cun. reorpadiuHi
JIaH1)

spatial database

6a3u gaHux (IMMPOCTOPOBI)

special-purpose map

crieliajibHa Kapra

spherical coordinates

KOOpJIMHATU c(hepruyHi

spheroid

chepoin

spheroid(al) geodesy, geodesy on the
ellipsoid

reoje3isa chepoinuaHa

square grid, standard grid

CITKa K1JIOMETpOBa

stereo model

CTEPEOMO/ICITb

stereoscopic photograph, stereo pair

aepo(OTO3HIMOK CTEPEOCKOTIIUYHUN

stock of maps, inventory of maps

kaprorpadiunuii pous

surface, relief

IToBepxns

survey control

re0JIe3NUHI Mepexi (3HIMaJbH1)

synthetic mapping CUHTETUYHE KapTorpadyBaHHs
system mapping CUCTEMHE KapTorpadyBaHHS
tacheometer TaXxeoMeTp

tagging TEeTyBaHHS

technical reliability

HaIMHICTh TEXHIYHA

terminal

TepMiHal

terrestrial globe

rJ100yC 3eMHUI
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thematic atlas

aTjiac TEMAaTUYHUNA

thematic map

TeMaTU4YHa KapTa (cun. raiay3eBa
KapTa)

thematic maps

KapTy TEMaTU4Hi

theodolite

TEOHOJIIT

theoretical geodesy, physical geodesy

reoJe3ist TeopeTuIHa

Thiessen polygons

moJiirouu Tuccena

tiling

(dbparMeHTyBaHHS

time-section block-diagram

0JI0K-niarpama (MeTaxpoHHa)

topocentric coordinates

KOOpAWHATH TOHOI_IGHTpI/I‘IHi

topographic base plate

opuriHaji reorpadiuHoi OCHOBH

topographic base, topographical basis,
base map

reorpacdiyHa OCHOBA KapTHu (CUH.
TonorpadiyHa OCHOBA KapTH, Hcape.
TOIIOOCHOBA)

topographic map TornorpadiyHa Kapra
topography Tornorpadis
topologization TOIOJIOT13a111s

tourist’s atlas

aTJac TYpUCTUUHUUN

transformation coordinates

TpaHc(HOpPMYBaHHS KOOPJUHAT

transverse projection, transverse
aspect (or case) of a map projection

MIPOEKIIIT TOTIepeyHi

travelling salesman problem

3a/1a4a KOM1BOsDKEpa

triangulation network

TPUAHTYJISALIS

triaxial ellipsoid

€JINCOil TPUBICHUM

updating, update

OHOBJICHHS (CUH. aKTyai3allis)

vector

BEKTOP

vector data model

BCKTOpHA MOJICJIb AdHHUX

vector data structure, vector data
model

BEKTOPHE MPEACTABICHHSA

vectorization

BEKTOpHU3aLlis

vectorization, raster to vector
conversion

pPacTpOBO-BEKTOPHOE MEPETBOPEHHS
(cun. BexTOpH3AILis)

vectorizer

BCKTOPHU3ATOP
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vertex

BEpILINHA

vertical aerial photograph

aepo(OTO3HIMOK TTAaHOBUH

vertical angle

BEPTUKAJIbHAN KyT

vertical shading

BIJIMUBKA IIPH BiJIBICHOMY OCBITJICHHI

viewshed analysis,
visibility/invisibility analysis

aHaJI13 BUAUMOCTI/HEBUINMOCTI

virtual reality, VR

BIpTyaJIbHA PEajbHICTh

vista point, viewpoint, point of view

TOYKA OTJISIAY

visualization, visualisation, viewing,
display, displaying

Bizyaunizaiis (cuH. rpadiuHe
BIITBOPEHHS, BITOOpAXKEHH)

visualizer, viewer

Bi3yastizaTop (cuH. BBIOBED, JHcape.
BBIOED)

Voronoi diagrams

noJIiroHu (xiarpamu) Boponoro

work station, workstation

aBTOMATH30BaHE poOoYe MicCIle
(APM), poboua cTaHIlis

World ellipsoid

€JIIICO1/I 3araabHO3EMHUI

zenith angle, zenith distance

3€HITHA B1JICTaHb

equipment of map

OCHAILICHHS KapTH

chart correction

KOPEKTYPH KapTH
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Tactical Signs (Symbols)

A unit
—] Headquarters
A An observation post
® Squad
o Section or unit larger than squad but smaller
¢ than a platoon
oo0 Platoon or Detachment
l Company, Battery, or Troop
” Battalion or Squadron
”l Group or Regiment
X Brigade or Equivalent Command
XX | Division
') Armor
: Artillery
o Chemical
Cavalry
(Reconnaissance)
Tl Engineer
Infantry
Medical
MP Military Police

1x! | Ordnance
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(HHO === > []0 6

Signal

Transportation

Airborne

Army Aviation

Medium mortar

Light antitank rocket launcher
Medium gun or gun/howitzer
Heavy rocket launcher (artiilery)
Medium missile or rocket
105-mm howitzer

Light tank

Medium tank

Heavy tank

Personnel vehicles

Conventional Signs (Symbols)

Inhabited point

Isolated living house

A foliage forest

A fir wood

178



Mixed wood

Streams, rivers

Railroad
Highway

Dirt roads

Roads, trails

Trees

Church

Cemetery —

Hill, mountain

Hollow

Delt

Saddle

Narrow ravine
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2 Military Symbals for Land Operations

EXAMPLES OF HAND-DEAWN AND
COMPUTER-GENERATED SYMBOLS

AVIATION UNITS EQUIPAMENT
EOTAEY WING INFANTEY MOERTAR
AIRCEAFT MOTOEREIZED AEDITAT
Black | Colour | Black | Colour Black | Colour

Hand-dravwn Symbeols

AP D
DYWAEEIOIO

~ Computer-gzemerated |

Colour-filled Svmbals
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Military Svmbol: for Land Operation:

FIELD POSITIONS FOR UNITS, INSTALLATIONS
AND EQUIPMENT

: Svmbol Indicator

: Size Indicator

: Quantty of Equipment
: Battle Group Indicator

: Suspect, Assumed Friend,
Faker, Joker AB

g =R I - IS

: Seaff Comments

A

: Addinional Informaton

: Evaluation Rating

: Combat Effectiveness

: Reinforced or Detached BiCID
AA
R

r-4—|-:§i

: Signature Equipment LN

: Higher Formation g Q

: Hoztile (Enemy) o

: Identification Modes -
and Codes

: Direction of Movement Indicator

: Mobihity Indicator

: Headguarters Staff Indicator

: Unigue Designation

: Type of Equipment

: Date-Time-Group (DTG

X : AlagtudeDepih

Y : Location

L i Speed

AA : Special CF Headguarters

AB : FemmtDummy Indicator

R ol

=R Ve
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Ailitary Svmbol: for Land Operation:

OPERATIONAL ICONS—COMEBAT ARMS

DESCRIPTION |[UNENOWN NEUTRAL
AFMOUR 'l
TRACK MEDIUM -
ARMOUR '
TRACK HEAVY el

ARMOUR

FRECOVEEY

[

Fa

Q0 OO0 00D

182

—
ARMOUR a
WHEELED -
ABRMOUR —
WHEELED L-I
LICGHT

ABMOUR ——
WHEELED h-‘
MEDIUNA

ABRMOUR p—
WHEELED L-‘
HEATVY -

000000




Aalitary Symbols for Land Operations

OPERATIONAL ICONS—COMEAT ARMS

DESCEIFTION

UNENOWN

FEIEND

NEUTEAL

HOSTILE

RECCE

%

/

RECLCE
ARMOUR

RECCE
LIC-HT

RECCE
MOTORIZED

N | N | B

FECCE
ARMOUR
WHEELED

® IO ®

N,

L

\Jdh JK 38 2K .




Ailitary Svmbeol: for Land Operation:

OPERATIONAL ICONS—COMEAT ARMS

DESCRIPTION |UNKNOWN| FRIEND |NEUTRAL | HOSTILE
s | ¢ | HN | N | @
ANTI ARMOUR

LIGHT

MOTORIZED

ANTI ARMOUR P

meee | @ (E 8 | @
ANTI ARMOUR pr.
ARMOURED AR,
MOTORIZED

ANTI ARMOUR a5

WHEELED Fore




Ailitary Symbaolz for Land Operations

OPERATIONAL ICONS—COMBAT ARMS

DESCEIFTION (UNENOWN| FRIEND |[MEUTRAL
FIELD

ARTILIEEY L
FIELD

ARTILLERY

HOWITZER/GUN oty

TOWED

FIELD
ARTILIEEY
HOWITZER/\GUN

X | B | [l

OO RIC RO IO,

185
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Ahalitary Symbeol: for Land Operations

OPERATIONAL ICONS—COMEBAT SUPPORT ARMS

DESCEIPTION (UNENOWN| FRIEAD |NEUTRAL

MOETAR

l

FIELD
ARTIIERY
MORTARSP
TEACKED

4]

FIELD
ARTILIERY
MORTAR
TOWED

FIELD
ARTILIEEY
TARGET
ACQUISITION

MISSILE

MISSILE
SURFACE TO
SURFACE (55)
TACTICAL

MISSILE
(S5)
STRATEGIC

E 8 80 EEE
EEE“
AR AL ARL

S e P PP e
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Ahlitary Symbel: for Land Operations

OPERATIONAL ICONS—COMEAT SUPPORT ARMS

DESCRIPTION

UNENOWN

FEIEND

NEUTRAL

ATE DEFENCE

ATE. DEFENCE
MISSILE

Bl |

ATE. DEFENCE
MISSILE
SELF-
FEOFELLED

AR DEFENCE
SHORT RANGE
(e.z. JAVELIN)

ATE. DEFENCE
=UN UNIT 35mm/
SEYGUARD

ATE. DEFENCE/
FATRIOT

ATE. DEFENCE
TARGET
ACQUISITION

P e PP ® e
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Military Syvmbol: for Land Operations

OPEEATIONAL ICONS—COMBAT SUPPORT ARMS

DESCEIPTION

UNENOWN

FEIEND

NEUTEAL

ENCGINEER

18

COABAT
ENGINEER
FECCE

COMBAT ENGINEER
AFMOURED
VEHICLE
LATNCEED
SRIDGE (AVLE)

=

ENGINEER
BRITM-E

COABAT
ENGINEER
AMOTORIZED

COMBAT
ENGINEER
AFMOURED
TRACKED

COMBAT
ENCINEER
CONSTRUCTION

11

PP DD PP

A LR LRZ




12 Ahalitary Symbaol: for Land Operaton:

OPEBEATIONAL ICONS—COMEAT SUPPORT ABRAMS

DESCEIFTION |UNENOWN s MEUTERAL | HOSTILE

SIGNAL UNIT
AFEA

Al

SIGNAL UNIT
OPERATIONS

Al

L
vl

HEADQUARTEES
(Staff indicating
location)

&
&
T |
= | P
-




AMilitary Symbol: for Land Operations

OPEEATIONAL ICONS—COMEBAT SUPPOET ARMS

DESCEIPTION |UNENOWN| FEIEND |NEUTEAL

ELECTRONIC
WARFARE

ELECTRONIC
WARFARE
ABMOUR
WHEEELED

ELECTEONIC
WAFFAFE
DIEECTION
FINDING-

ELECTRONIC
WARFARE
INTERCEFT

o | =

ELECTEONIC
WAERFAFRE
JAMDAIING

B

ELECTEONIC
WAFFAFE
THEATEE

T
AR IR IR IK D

D D @ ON® O

13
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14 Ailitary Svmbol: for Land Operations

OPERATIONAL ICONS—COMEBAT SUPPOET ARAMS

DESCEIFTION |UNENOWN

NBC

NBC
CHEMICAL

NBC
BIOLOGICAL

FECCEEQUIFFED
MOTORIZED

NBCANUCLEAR

g:&
51

B ® DD DD DD

NEEEEEER
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AMilitary Svmbel: for Land Operation:

OPEEATIONAL ICONS—COMBAT SERVICE SUTPORT

DESCEIPTION |UNENOWN| FEIEND [NEUTEAL | HOSTILE

COMBAT
SERVICE 53
SUPPORT (C35)

AMAINTENANCE

AMEDICAL

TEANSPORTATION

® | S P OO
nnunnn
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16 Ahhitary Svymbolz for Land Operations

DESCEIFTION

UNENOWN

OPERATIONAL ICONS—COMBAT SEREVICE SUPPORT

DIVISION (CII)

06060606690

SHOREPATROL

SECURITY
POLICE (AIR)

YOO LOO®

g
INEEERERRA:
=
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AMilitary Symbol: for Land Operations

OPERATIONAL ICONS—AIRBOBRNE/AIR-ASSAULT

DESCREIFTION | UNENOWN| FRIEND |(NEUTRAL| HOSTILE

—_Y =

COMBAT
ATE ASSAULT

COMBAT
AT ASSAULT
LIFT

COMBAT
INFANTEY
ATRBOENE

X | B | [§

INFANTEY
AT ASSAULT

® & & & O

SN ®W O OC

’If_:

17
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15 Ailitary Symbols for Land Operation:

OPEEATIONAL ICONS—AIRBORNE/AIR-ASSATULT

DESCEIPTION |UNENOWN MEUTEAL

L

" .

RECCE
ATRBOENE

ANTIARMOUE
ATRBOENE

ANTI ARMOUE
ATE ASSATULT

FETDARTIITERY
HOWITZER/GUN
ATR ASSATLT

A
2
Y

FIFIDARTIITEEY
HOWITZER/GUN
ATRBOENE

FIEIDARTIITFRY
MOETAR TOWED
ATRBOENE

ATR DEFENCE
ATRBOENE

ENGINEER
ATRBOENE

PP P L @S O®

0606000

EE N = E
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AMilitary Symbol: for Land Operations

OPERATIONAL ICONS—SPECTAL OPERATIONS FORCES

SFECIALFORCES

DESCRIPTION |UNENOWN NEUTRAL
SPECTAL

OPERATIONS SOF
FORCE (SOF) UNIT

SOF .

|
AN

FINED WING

19

SIS,

NAVAL SEAL SEAL
SOF AVIATION

ROTARY WING i
COMBAT H
SEARCH & RESCUE

SOF =
AVIATION -

iE 0S8 KENA

196
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AMilitary Svmbaol: for Land Operation:

OPEEATIONAL ICONS—SEA TRACKS
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20 Ailitary Symbaol: for Land Operations

OPEEATIONAL ICONS—ANPHIBIOUS

DESCEIPTION

UNENOWN

MNEUTEAL

gl B

o
e |
| I |
E
Pt

COMBAT
AMPHIBIOUS
AFMOUR TRACK

AMPHIBIOUS

HOWITZERGLN

FIFIDARTILTEEY

OO @ ® | ® B @

EUN SRR

0006009




22 Ailitary Symbaol: for Land Operations

OPERATIONAL ICONS—AVIATION
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AMilitary Svmbaol: for Land Operations

DESCEIPTION

OPERATIONAL ICONS—AIR

UNENOWN
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FINED WING
AMEDEVAC

FINED WING
ELECTREONIC
COUNTEE-
AMEASTRES

(ECM)JAMMER

FINED WING
CARGOAIRTIFT
LIGHTAEDILAL
HEAVY

23

01292233

200




24 Ahhtary Symbol: for Land Operatons

OPERATIONAL ICONS—SIZE INDICATOR
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AMilitary Symbol: for Land Operations
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OPERATIONAL ICONS—SIZE INDICATOR
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26 Ahlitary Svmbal: for Land Operation:

EQUIPAMENT WEAPONS

DESCRIFTION LIGHT MEDIUM | HEAVY
MACHINE GUN } % %
MOETAR i i: %
GRENADE LATNCHEER ‘% % E‘
ANTI-TANK

ROCKET LAUNCHER
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FIELD ARTILLERY Hy l:h *
DIRECT FIRE GUN

FIELD ARTILLERY H

HOWITZER 4
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AMilitary Symbol: for Land Operation:

EQUIFMENT—VEHICLES

DESCEIFTION LIGHT AMEDITAL HEAVY
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ARMOURED VEHICLE
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23 AMilitary Svmbaol: for Land Operaton:

EQUIPMENT—ICON SET/AIR

DESCEIFTION MEDITAL
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Military Symbol: for Land Operation:

EQUIPAMENT—MOBILITY INDICATORS
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