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WHAT IS A GIS?

A geographic information system
(GIS) is a computer-based tool for
mapping and analyzing things that
exist and events that happen on earth.
GIS technology integrates common
database operations such as query and
statistical analyses with the unique
visualization and geographic analysis
benefits offered by maps. These
abilities distinguish GIS from other
information systems and make it
valuable to a wide range of public and
for

private enterprises explaining

events, predicting outcomes, and
planning strategies.

The major challenges we face in
the world

today overpopulation,

pollution, deforestation, natural
disasters have a critical geographic
dimension.

Whether siting a new business,
finding the best soil for growing
bananas, or figuring out the best route
for an emergency vehicle, local
problems also have a geographical
component.

GIS will give you the power to
create maps, integrate information,
visualize scenarios, solve complicated
problems, present powerful ideas, and

develop effective solutions like never

Texcm 1

IIOHATHE IT'HC

ITNMC — »95TO0 OCHOBAaHHBIM Ha MCIOJb30BaHUH

KOMITBIOTCPHBIX TEXHOJIOTHI HHCTPYMCHT JJIA

KaprorpadupoBaHus u aHaim3a  OOBEKTOB WU

SIBJICHUM, PaCnoOJIOKCHHBIX )41 IIPOUCXOAAIINX Ha

noBepxHoct  3emun. ['MC-texHomoruss  oOBEAUHSAET

o0me omeparmi ¢ 0OazaMH  TAaHHBIX, TakKHe Kak

3alpoOChl u CTaTUCTHYCCKHEC dHaJIU3bI C

YHUKAJIbHBIMH BU3YyaIHU3aIMEH n I‘GOFDad)I/I‘IeCKI/IM

AHAJIN30M — I[IpEeUMyHIECTBaMH, JMPEAOCTABIACMBIMU

OOBLIYHBIMHU KapTaMHu. OTH  BO3MOKHOCTH BBIACTIAIOT

I'NMC u3 psna npyrux HH()OPMAIMOHHBIX  CHCTEM H

ACJIA0T ux OCHHBIMHA JJIsA IHUPOKOro  psaaa

00IIECTBEHHBIX A YaCTHBIX NPEANPUITHN  IJIA

OOBSCHCHHUS TPOUCXOMSIINX SIBJICHUW,  IPOTHO30B U

CTPAaTCTUYCCKOro IJIaHUpPOBaHM.

Baxneimue r100aabHBIE pOoOJIEMBI B
COBDEMEHHOM _MHpE — IIE€pEHACEICHHE, 3arps3HEHHE
OKpY>KAIOIIEH cpensl, YHUYTOKEHHE JIECOB,
[IPUPOIHEIE KaTacTpO(bl —  HMEIOT SIPKO

BBIPKEHHBIN reorpad@uecKkuii Xapakrep.

I'eorpaduueckue KOMIIOHEHTBI YUUTBHIBAOTCS

KaKk TMpH pa3MEIIeHUd  HOBBIX NPEINPUITUN, TaK U

UL  HaXOXKJACHHWS Hambojee yAOOHBIX TIMOYB IS

BbIpAllMBaHUsl OaHAaHOB MJM  pacyera KpaTyauiiero

oytTu jd CJICHOBAaHUA  CIIACATCIIBHBIX MAIIUH TIpH

HCECYACTHBIX ClIydasdaXx.

ITUC 1npenocTtaBisiOT  MOIIMHBIE  CPEeACTBA  JUIA

TOro, YTOOBI CO31aBaTh KapThI, HUHTCIpUPOBATH

I/IHd)ODMaHI/IIO, BU3YAJIN3HUPOBATH CliCHapum, pfciiaTrb

CJIOXHBIC HDO6J’I €MBbI, NpeaACTaBIATh nacu n

paspabaTeiBaTh _ 3(QdEKTUBHBIE  pEIIeHUs, KOTOPHIC




before.
GIS is a tool used by individuals
schools,

and organizations,

governments, and businesses seeking

innovative ways to solve their
problems.
Mapmaking and  geographic

analysis are not new, but a GIS
performs these tasks better and faster
than do the old manual methods. And,
before GIS technology, only a few
people had the skills necessary to use
geographic information to help with
decision making and problem solving.

Today, GIS is a multibillion-
dollar industry employing hundreds of
thousands of people worldwide. GIS
is taught in schools, colleges, and
universities throughout the world.
Professionals in every field are
increasingly aware of the advantages
of and

thinking working

geographically.

3A/J[AHUE

HHUKOIr'Ja 10 3TOro paHeC HEC IPUHUMAIINCE.

I'Mmc - »sro UHCTPYMEHT, UCIIOJIb3YEMBIN
YaCTHBIMU JTULaMH, OpraHM3alUsMH, IIKOJIAMH,
OpraHaMH YIOPABJICHHA, a TAaKXKE MNPECIIPUATHIMH,
WOIYIIMMM  HOBBIE TIIyTH Il PEUICHHs  CBOMX
npooem.

Pemenue KapTorpapuuecKkux U reo-
rpaguveckux 3amad neino He HoBoe, oaHako [UC

BBIIIOJHAKOT OTHU 3aJa4yd Jy4dlI€ U 6I)ICTpee, qeM C

HUCIIOJIB30BaHUEM TPpaAUIIUOHHBIX TEXHOJIOTHH. K

TOMY  Ke€, no  pazsutus ['MC-texnonoruilt nunib

HEMHOI'HUE CrieuquaJuCTbl HUMEIHM JOCTATOYHO OIIbITa

JUIsL  UCTIOJIB30BaHUs  Teorpadudeckoil  mHpopMmanuu

B LIEJISIX IIPUHATHUS PELLICHUMN.

Ceronns I'mc - oro UHIYCTpHS,

UCIOJNIb3YION[asl ~ MIUIMOHBI  JIOJJIapOB, B KOTOPOM

paboTarOT COTHU THICSY JIFOJCH

I'c

0 BCEMY MHDY.

HU3Yy4arT B IMIKOJIaX, KOJIICOKAaXx,

vHuUBepcurerax. [IpodeccuoHansl B ar000il  obaacTtu

BCC bonee CO3HAKWT TNPCUMYIICCTBA  AYMAThb "

paboraTth reorpadMyeCcKu.

1. IIpoutuTe TEKCT Ha PYCCKOM SI3bIKE, NMPHUAyMAalTe CBOM 3aroJloOBOK W HAMNMILUTE €ro0.

(Ymo maxoe I'MC u xaxoevl ux npeumywecmea?)

2. Yuraiite pycckui

BapHaHT TEKCTa W B MpoOIecce

YTCHUA HOqupKHBaﬁTC TC

MPEIJIOKEHUsI, B KOTOPBIX 3aKJIIOY€HAa OCHOBHAs MbICib TekcTa. Chopmynupyiite OCHOBHBIE

MBICJIM CBOMMH CJIOBaMHU, 3aIllMIIUTEC UX.

I'C - smo uncmpymenm 01a Kapmozpagupoeanus u aHAIU3ad 3eMHbIX O00bEeKmos U

SA6NEeHUII.
bazamu Oaumvix (3anpoc,

anansz. [THC — »smo

TUC — smo romnvlomepHas mMexXHOIO2UA,

cpeocmao

Komopas 00veouHsiem onepayuu c

cmamucmuyeckull  aHanuz) U - SUsYAIU3ayuIo U 2eozpaghuyeckuil

0N CO30aHuUsi Kapm, UHmMezpayuu  UHGOpmayuu,



BU3VATU3AYUU — CYEHapues,  peuleHUsi CIOJNCHLIX Npoobiem, paspabomku uoet U NPUHAMUL
sgppexmuenvix  pewenuti. Ilpogeccuonanvt 8 060U obIACMU OCO3HAIOM  NPEUMYUieCmed
Jymams, pabomams U pewamsv 2eozpaguuecku makue 2100aibHble MUpogvle  npodiembl,
KaK nepeHaceineHue, 3acpszHenue u m.o.

3. CocTaBpTe JEHOTATHYIO KapTy K TEKCTY Ha pycCKOM s3bike. IIpumMep aeHoTaTHOM
KapThl Ha PYCCKOM SI3bIKE COJCPIKUT PHCYHOK 1.

4. YuraiiTe pycCKUI BapuUaHT TEKCTA, B IPOLECCE UYTEHHUS BBIIUCHIBANTE KIIOUEBBIE CJIOBA
B KOJIOHKY (TIOJ KJIFOUEBBIMH CJIOBAaMH MBI NTOHHMAaeM «IJIaBHBIC, OTIOPHBIC» CJIOBA, KOTOPHIC

IIOMOI'alOT HaM IOHATH COACPIKAHUC TCKCTa).

rmuc GIS (geographic information system)

KOMNbIOMEPHblEe MEXHOL02UU
UHCMPYMEeHm
Kapmoepaguposanue

ananus

0b6vekm

sAenenue

3eMIsl

00veOuHsImb

onepayuu

0a3a OaHHbIX

3anpoc

cmamucmuyecKkuil
2eoepaguueckui

gbl0esAMmb

uHgoOpMayUoHHas cucmema
NPOCHO3

cmpame2uieckoe NiaHupo8aHue
2n0b6anvHvle npodembl
nepenaceneHue

3a2ps3HeHUe OKpyicarouleli cpeovl
VHUUMOJICEeHUe 1eCO8

npupoomnvie Kamacmpogui

computer-based
tools

mapping

analyzing

thing

event

earth

integrate
operation
database

query

statistical
geographic
distinguish
information system
predicting outcome
planning strategy
major challenges

overpopulation

environmental pollution

deforestation

natural disasters

2eoepaghuueckull xapaxmep geographic dimension

UHmMe2pupo8ams UHGoOpMayuio integrate information

BU3YATUZUPOBAMb CYEHAPUU visualize scenarios




[ A1oMoL ¥ erded EBHIBLOHO[7 — 7 MOHAOHUJ

MIEE WONOUHUIIIHE BH

uonendodiono

uonnpod [BIUSWUOIIAUS

database operations (query and analysis)

visualization

geographic analysis

A3ojouyodn
paseq-1andwo))

mapping

analyzing things and events on earth

integration information

visualizing scenarios

UONLISOI0JIP

SIISESIP [RINRU

presenting ideas

solving major problems

developing effective solutions

predicting outcomes

planning strategies

suonoun,j

individuals

S1O

organizations

schools, collages, universities

governments

businesses

S19S)




MIMEE WONOJAd BH [ A1oMOL X ®videM KBHIBLOHOJ — [ MOHAOU{]

QUHAIRIeHAdAIT

orepanuy ¢ 6azaMu JaHHBIX (3arpoc, aHAN3)

BU3yaliu3anusd

reorpaUuecKuil aHaJIU3

19r7ado nomoiexAdxo onHoHekdIRE

EUIOITOHXAL
EeHAOLOIAIINOY]

KapTorpagupoBaHue

aHaju3 3¢MHBIX 00BEKTOB U SBIICHHI

uHTEerpanus nHpopMauuu

BU3Yyajin3alus CICHApUCB

paspaboTka uaei

90991 QUHIKOLhUHA

peleHue TIo0abHBIX MPOOIIeM

npuHITHE () OEKTHBHBIX PEIICHUHA

TPOTHO3bI

CTPATCTUYCCKOC IITITAaHUPOBAHUEC

UHUIHAD

19podroerey oranrodudu

YaCTHBIC JIMIIa

OUd

Oopranmsanuvun

IOKOJIbI, KOJUICAXKH, YHUBCPCUTCTHL

OpTraHbl yIpaBlIeHUS

JCJIOBBIC JIFOIU

UIO1RIOETIO] |




pewams codcHvle npod.emsl solve complicated problems
npeocmasnams uoeu present ideas

paspabamvieamo d¢hhexmusHvle

peuterus
yacmuule 1uya computer-based
Op2ambvl YnpaenieHust tools

mapping

© 5. CnymaiiTe TekcT 1 U clienuTe 3a TUKTOPOM IO aHTJIMICKOMY BapHaHTY TEKCTA.

© 6. CaymaiiTe 3TOT TEKCT eme pa3 U CIEAUTe 3a JUKTOPOM IO PYCCKOMY BapHaHTY
TeKCTa.

7. UuraiiTe aHIVIMMCKUN BapuaHT TeKCTa. B mpomecce 4YreHus  y3HaAUTe€ WM BBIIUIIUTE
KJIIOUEBbIE CJIOBA, COOTBETCTBYIOLIME TEM, KOTOpBIE BBl YXE BBIMHCAIA B PYCCKOM BapUaHTE
TeKCTa. BpIMUIINTE MX HAIPOTUB PYCCKUX TEPMUHOB TaK, KAK OHU BCTPEYAIOTCS B TEKCTE.

8. YwraiiTe aHIMIMICKUIM BapuaHT TEKCTa euie pa3. B mporecce YTeHUs BBIIMUIIUTE TE
MpEeNIoKEHUs, KOTOpble Haumbojee MOJTHO OTPAXAIOT  CMBICI TeKcTa  (saepHbIE
MpenoXKeHus). YNPOCTUTE HX, OCTaBUB TOJBKO TE€ CJOBa, 0€3 KOTOPBIX HE TEepsieTCs CMBICIH
npenokeHusi. Bel Hamucanmu KOMIPECCUPOBAHHBIM TEKCT HAa aHIJIMHCKOM SI3bIKE CJIOBAMH
aBTOpAa.

A geographic information system (GIS ) is a computer-based tool for mapping and
analyzing things and events on earth. GIS technology integrates database operations
(query, statistical analysis), visualization scenarios and geographic analysis. GIS is a tool
for integration information, solving complicated problems, presenting powerful ideas, and
developing  effective  solutions. GIS is used by individuals, organizations, schools,
governments and businesses.  Professionals are aware of the advantages of thinking and
working and solving  global world problems such as overpopulation, pollution,
deforestation, natural disasters geographically.

9. CocraBpTe JECHOTAaTHYIO KapTy K TEKCTy Ha aHITUHCKOM sA3blke. IIpumep nenHoratHoit
KapThl HA QHTJIUICKOM SI3BIKE COJIEPIKUT PUCYHOK 2.

10. CnymaiiTe 3TOT TEKCT e€me pas3, CIeOUTe 3a COAEpPKaHUEM TEKCTa IO JIEHOTaTHOM
KapTe K aHMVIMACKOMY BapHaHTY TEKCTa.

11. Tpu paza mpodTtuTe BCIYX CBOMl KOMIpeccupoBaHHbIM TekcT. Ilocme 3toro 3ammmure

€ro Ha Kaccery.



COMPONENTS OF A GIS

A working GIS integrates
five key components: hardware,
software, data, people, and
methods.

Hardware

Hardware is the computer on
which a GIS

GIS

operates. Today,

software runs on a wide

range of hardware from

types,

centralized computer servers to

desktop computers used in stand-

alone or networked  configura-

tions.
Software

GIS software provides the

functions and tools needed to

store, analyze, and display

geographic information.  Key

software components are
for the and

— tools input

manipulation of geographic
information;
— a database management system

(DBMS);

— tools that support
geographic query, analysis, and
visualization;

— a graphical wuser interface

(GUI) for easy access to tools.
Data

Possibly the most important

Texcm 2

COCTABHBIE YACTH T'HC

Pa6ora THC  o0ObemuHser [OATH  KIIOYEBBIX
KOMITOHCHTOB: KOMITBIOTEpHAsI TEXHHKA, MPOTPaMMHOE
obOecrieueHre, AaHHBIC, JIOJA W METOABl 00pabOTKH
JIAHHBIX.

KomnbrorepHas TexHuka

KomMmnbroTepHas TexHUKa IIpEACTaBJIICHA B

OCHOBHOM KOMIBIOTEPAMH, Ha KOTOpBIX (YHK-
UOHUPYET I'mc. Ceronus MPOrpaMMHOE
obecieuenne [MC  wucmonmp3yer  IMUPOKUN  psif
KOMHBIOTepHOﬁ TCXHHUKU: oT HOCHTPAJIU30BAHHBIX

KOMITBIOTEPHBIX ~ CEPBEPOB 70 HACTOJBHBIX MEp-

COHAJIbHBIX KOMITBIOTEPOB B CaMOCTOSITEIIHOW U
CEeTeBOM KOH(UTYpAIIH.

IIporpammHoe o0ecnieueHue

[Iporpammuoe  obecnieueHue TUISL I'cC
MPEAOCTaBISAET byHKIIH U UHCTPYMEHTHI,
HEOOXO0JUMBbIe TSt XpaHeHus, aHaJIM3a "
oroOpaxkeHust reorpaduyeckoi uHPOpManuu. B
OCHOBHOM 3TO:

— UHCTPpYMEHTHl  JuIi BBoJa M 00paboOTKH
reorpaduyeckoi nHopmaIuu;

— cHUCTeMa yIpaBieHHs 0a3aMH JaHHBIX;

— WHCTPYMEHTBI, Ha  KOTOPBIX OCHOBaHO

BHITIOTHEHUE TeorpauyecKkux 3ampocoB, aHAIH30B, U
oTOOpakeHHs TeorpauIecKux 0OHEKTOB;

— rpaduuecKkuil MOJb30BaTEIbCKUI HHTEpdenc s

o0seryeHus JOCTyNa K  YKa3aHHBIM BBIIIE
WHCTPYMEHTAaM.

Jdannbie

JlaHHBIE — 9TO, BO3MOXKHO, HauOOJiee BaXKHBIN
komrmoneHt ['MIC. Teorpaduueckwe maHHBIE WU

10



component of a GIS is the data.

Geographic  data and related

tabular data can be collected in-

house or purchased from a

commercial data provider. A GIS

will  integrate spatial data with

other data resources and can even
DBMS,

use a used by most

organizations to organize and

maintain  their data, to manage
spatial data.

People

GIS technology is of limited
the

value without people who

manage the system and develop
plans for applying it to real world
GIS users

problems. range from

technical specialists who design

and maintain the system to those

who wuse it to help them perform

their everyday work.
Methods

GIS

A successful operates

according to a well designed plan
and business rules, which are the
models and operating practices

unique to each organization

3A/J[AHUE

pENSAIMOHHBIE TAOIUIBI JAaHHBIX MOTYT OBITH COOpaHBI
¢upmbl, 1m6O

KOMITQHHUH,

au00  HEMOCPEICTBEHHO  YCHIIUSMHU

npUOOpEeTEeHBl Y KOMMEPUYECKHUX

MpeAoCTaBIAIOMMX HeoOxoaumyto uHpopmaruo. [TMC

o0BeIUHSACT MPOCTPAHCTBEHHYIO  HWHMOpMaIuioo 00

00beKTax ¢ UHPOpMaLUEH, MOMy4YeHHONH W3 Jpyrux

HUCTOYHHUKOB npu oMo CUCTCMbI  YIIPABJICHUA

0azaMu JaHHBIX, HCIIOJIb3YEMBbIMU MHOTI'UMH

OpraHu3aIusIMu TUTS 3¢ (PEeKTUBHOTO yIPaBICHUS

CBOMMHM JaHHbBIMH, B TOM YHCIIC HpOCTpaHCTBeHHOﬁ

uHpopmanuei.

Jlroou

Ir'ncC TEXHOJIOTUH MaJIO ILEHHBI 0e3 JIoAEH,
KOTOpbIE  YNPABISIIOT CUCTEMOM U [UJIAHUPYIOT
pelIeHue  COBPEMEHHBIX MHUPOBBIX npobiem. B
obmactu ['MC-texHomoruii  pabOTaOT  CHEIUATHCTHI
TEXHUYECKOro MpoQuiis, KOTOpble NPOEKTUPYIOT H
nopaepxxkupator  pabory I'MC, a Takxke japyrue
CHEIUATUCTHI, MOMOTaIOIIINE B MMOBCE/IHEBHOM
obocmyxxuanuu ['MC.

MeTtoanbl

rncC YCIIEIITHO paboTaeT B  COOTBETCTBHH C
XOpOIIO CHPOEKTHPOBAHHBIM IUIAHOM M IpaBUJIaMU

pa6OTBI CUCTEMBI, KOTOPBLIC SABJIAIOTCA MOACIIAMHU U

10 CBOCMY YHUKAJIbHBI JJI1 Ka)I(,Z[OfI opraHu3aluvu.

1. IIpouyTHTeE TEKCT HA PyCCKOM A3BIKE, IPUAYyMaiTe CBOM 3ar0j0BOK U HAIUILUTE €T0.

2. YuraiiTe pyccKUd  BapHaHT

MpeIIoKEHUsI, B KOTOPBIX 3aKJIIoueHa OCHOBHAs MbICIb TekcTa. Cdopmynupyiite

TECKCTa U B

MpoIecce YTCHHS MOAYECPKUBANTE TE

OCHOBHBIC

MBICJIM CBOMMHU CJIOBaAMHU, 3aIllMIIUTE HX.

3. CocTaBbTe IEHOTATHYIO KapTy K TEKCTY Ha PYCCKOM SI3BIKE.

11



4. YurailTe pPycCKUM BapuUaHT TEKCTa, B TMPOIECCE YTEHUS BBIIHUCHIBANTE KIIOYEBBIE CIIOBA
B KOJIOHKY.

© 5. CnymaiTe TEKCT 2 U CJIEUTE 32 TUKTOPOM IO aHTJIMMCKOMY BapUaHTY TEKCTA.

© 6. CnymaiiTe 3TOT TEKCT €mle pa3 U CIAEAUTE 3a JAUKTOPOM IO PYCCKOMY BapHaHTY
TEKCTa.

7. UnraliTe aHIVIMMCKUKM BapuaHT TeKCTa. B mpomecce 4YTeHHs y3HAWTe W BBIIUIIUTE
KJIFOUYEBBIE CJIOBA, COOTBETCTBYIOIIME TEM, KOTOPBIE BBl YK€ BBIIHCAIIA B PYCCKOM BapHaHTE
TEKCTa. Beimuimre UX HAIPOTUB PYCCKUX TEPMUHOB TaK, KAK OHH BCTPEUYAIOTCS B TEKCTE.

8. UwuraiiTe  aHMIMICKUI BapuaHT TEKCTa €lle pa3. B mpoluecce YTEHWS BBIIMILIUTE TE
NPE/UIOKEHUs,, KOTOpble  Hambojlee  TOJHO  OTPaXaloT  CMBICIH TeKcTa  (sAepHBIE
MpenoKeHus). YNPOCTUTE HX, OCTaBHB TOJBKO TE€ CJIOBa, 0€3 KOTOPBIX HE TEpsieTCs CMBICI
MpeAJIOKEHUsI. Bpl Hamucanu KOMIIPECCUPOBAHHBIM TEKCT HA AHIVIMACKOM  S3BIKE  CJIOBaMH
aBTOpa.

9. CocraBbTe IEHOTaTHYIO KapTy K TEKCTY Ha aHIVIMHCKOM SI3bIKE.

© 10. CnymiaiiTe 3TOT TEKCT eme pa3, CISAUTE 3a COJEpKaHWEM TEeKCTa IO JEHOTATHOM
KapTe K aHTJIMHACKOMY BapUaHTy TEKCTa.

11. Tpu pa3za mnpouyTuTe BCIAYX CBOM KOMIIpecCHpoBaHHBIM TeKCT. I[locie »3toro 3amummre

€ro Ha Kaccery.
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HOW GIS WORKS

A GIS stores information about
the world as a collection of thematic
layers that can be linked together by
geography. This simple but extremely
powerful and versatile concept has
proven invaluable for solving many
real-world problems from tracking
delivery vehicles, to recording details
of planning applications, to modeling
global atmospheric circulation.

Geographic References

Geographic information contains
either an

explicit ~ geographic

reference, such as a latitude and
longitude or national grid coordinate,
or an implicit reference such as an
address, postal code, census tract
name, forest stand identifier, or road
name. An automated process called
geocoding is used to create explicit
geographic  references  (multiple
locations) from implicit references
(descriptions such as addresses).
These geographic references allow
you to locate features, such as a
business or forest stand, and events,
such as an earthquake, on the earth's
surface for analysis.

Vector and Raster Models

Geographic information systems
with  two

work fundamentally

Texcm 3

KAK PABOTAETI'HIC

I'nc XpaHUT UHOpPMALINIO 00

OKpY’KaroIeM MHUpE B BUJIC Habopa

OBITH

Ota

TEMATUYCCKUX CJIOCB, KOTOPEIC MOT'YT

CBSI3aHbI MEXIy  coboii  reorpaduyeckH.

rnpocras, HO YpE3BBIYANHO MOIITHAas u

Pa3HOCTOPOHHSISI ~ KOHIICTIMS  JIOKa3ajia LIEHHOCTh

I'MC B pemeHUHM MHOTHX COBPEMEHHBIX MHUPOBBIX

npo0ieM  OT TPaCCUPOBAHUS IIyTM MAIIWHBI IS

AOCTAaBKHM TOBapa OO0 MOACIUPOBAHUA rI100aIbHBIX

aTMOC(EPHBIX SBJICHUM.
I'eorpajduueckasi npuBsizKa

I'eorpaduueckas uHpopManus MOJKET

COZepKaTh reorpagpuuecKyio CCBUIKY Ha

MECTOITOJIOKCHHUEC 00BEKTOB B SIBHOM BUAC:

A0Jrora W MMUpOTa HWJIM  HAIUMOHAJIbHAA  CUCTEMaA

KOOpAuHaT, a TaKXC B HCIBHOM! IMOYTOBBII

aapec, HWHJCKC, HOMCP JICCHOI'O MacCHuBa HNJIn

HOMED aBTOJOPOTH. ABTOMaTH3UPOBAHHBII

mporiecc, Ha3bIBAEMBII TC€OKOIMPOBAHUEM,

WCTIONB3YyeTCs Uil TIpeoOpa3oBaHUs reorpaduyec-

KO TIPUBSA3KH, 3aJJaHHOU B HEsBHOU ¢opme

(paznuuHoe MECTOIOJIOXKEHUE) B SIBHYIO (OIMUCAaHUE

aapeca oObekTa). ['eorpaduueckass TpUBSA3KA MO3BO-

JIACT OIpECaACIINTD MCCTOITIOJIOKECHUE  IMPOCTPAHCT-

BCHHBIX O6I>CKTOB, TaKuX Kak JACJIOBBIC 401041

JIECHBIE YYaCTKH, a TakKe COOBITUHA WM SIBICHUH,

Hanpumep 3eMJIETPSICEHNS, MIPOUCXOJSIINX Ha

MOBEPXHOCTHU 3€MJIY, U UX JaJIbHEHILEro aHanusa.
BexkTopHBIE H pacTpoBbIe MOJEIH

I'cC paborator ¢ AByMs (yHIaMEHTAIbHO

pa3HbIMU TUTIaMU reorpauueckux MOJIENIeH:
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different types of geographic models —
the "vector" model and the "raster"
model. In the vector model,
information about points, lines, and
polygons is encoded and stored as a
collection of x, y coordinates. The
location of a point feature, such as a
bore hole, can be described by a single
X, y coordinate. Linear features, such
as roads and rivers, can be stored as a
collection of point coordinates. Poly-
gonal features, such as sales territories
and river catchments, can be stored as
a closed loop of coordinates.

The vector model is extremely
useful for describing discrete features,
but less  useful for describing
continuously varying features such as
soil type or accessibility costs for
The model has

hospitals. raster

evolvedto  model such continuous
features. A raster image comprises a
collection of grid cells rather like a
scanned map or picture. Both the
vector and raster models for storing
data  have

geographic unique

advantages and

Modern GISs are able to handle both

disadvantages.

models.

BEKTOPDHOM W  pacTpoBodM. B  BekTopHO  Momenu
uHdopManus O  TOYKaX, JIMHHSIX H IUJIOMIQJHBIX
00BEKTax KOAUpYETCd M XpaHUTCA B BUJIE
Habopa KOOpAWHAT X, Y. MecTononoxeHue
TOYEUHOTO 00BeKTa, Harpumep, OypoBoit
CKBa)KHMHBI, MOXKET ObITh ~ ONMHMCAaHO B  BHJE
IIPOCTOU napel KoopauHaT X, y. Muadopmanus o
JIMHEWHBIX o0BeKTax (moporwu, PEKH)  MOXKET
XpaHUTbCS B BHAEe Ha0opa KOOpAWHAT MHOXKECTBa
TOYEK. ITnomanxele OOBEKTHI,  TakKue KaK
TEPPUTOPUHU,  BBICTaBJICHHbIE  HAa  MNPOAAXKY  WIH
BOJIOOXpaHHbIE 30HBI PEK, MOTyT OBbITh OIHCAHBI
3aMKHYTBIM KOHTYPOM, COCTOSIIIUM K3 MHOXECTBA
TOYEK.

BektopHele Monenu  OCOOCHHO  TOJE3HBI IS
OMMCAHUS JHUCKPETHBIX, T.€. MMEIOIIUX KOHEYHBIE
pa3Mepbl,  MPOCTPAHCTBEHHBIX  OOBEKTOB,  OJHAKO
BEKTOPHbIE MOJIEIM  PEAKO  HCIOJB3YETCS TUISL
OIMCAHUS HEMPEPbIBHO  MEHSIOIUXCS  OOBEKTOB,
TakKuX  Kak TUIIBI  TOYB WM JNOCTYITHOCTh
CTOMMOCTH JedyeHuss B OOJbHHIIE. PactpoBsie
MOJIETHN ObUIM  CO3MaHBl B KauyecTBE MOJIEINEH,
paboTaroniux c HETPEPbIBHBIMU  OOBEKTAMHU.
PactpoBbie  H300pakeHHS COCTOAT U3 YIOPSAOYEH-
HOTO Habopa JJIEMEHTOB B BHUJAE CETKH, JIOBOJBHO

MOXOXKel Ha OOBIUHYI0  OTCKAaHHMPOBAHHYIO

KapTy

wii  KaptuHky. O0e  Monenu XpaHeHus reorpadu-
YeCKMX JaHHBIX — BEKTOpHas W  pacTpoBas —
UMEIOT KaK NpPeHMyIIecTBAa, TaK ¥  HEJOCTAaTKH.
Cospemennbie  ITMIC CIIOCOOHBI  ONEPHPOBATH C

000OMMH THUTIAMH TeOTpadpHuUECKUX MOJEIIEH.

14



3A/[AHUE

1. UnraiiTe pycckuii BapHMaHT TEKCTa C TaKOW CKOPOCTBIO, YTOOBI KaK MOXKHO JydIlle
MOHATh COJIEpIKAHUE.

2. YurailTe  pycCKMH  BapuaHT TEKCTa €Ile pa3, B MPOILECCE YTECHHS BBINUIINTE TE€ CJIOBA,
KOTOPbI€ HYXKHBI JJII PACKPBITHS JTaHHOW TEMBI.

3. UuraiiTe aHIVIMWCKUA BapUaHT TEKCTa, B IPOLECCE YTEHUs Y3HAWTE€ W BBIIULIUTE 3TU
CJIOBA B AHIVIMIICKOM BapHaHTE.

4. Bemmummre WX B TEKCTOBOW, a TOTOM B CJIOBapHOH ¢opme.

© 5. Cnymraiite TeKCT 3 Ha aHIJIMMCKOM SI3BIKE, IIOCTapalTeCh TMOHITH €ro Ha CIyX C
nepBoro pa3a. To, 4TO HEMOHATHO, YTOUHUTE C MIOMOIIBIO TEKCTA HA PYCCKOM SI3BIKE.

© 6. Cnymaiite TekcT 3 eme pa3 W B Ipolecce CIyIIaHus TEKCTa Ha aHTIUHCKOM S3BIKE
oOparuTe BHUMaHUE Ha T€ MPEUIOKECHHSI, B KOTOPBIX TOBOPUTCS O:

... TEMaTUYECKUX CIIOSIX;

.. TeorpauuecKoi MPUBS3KE;

.. BEKTOPHBIX MOJENX;

.. crocobax xpanenus napopmaruu B ['MC;

.. PaCTPOBBIX MOJAEIAX.

7. CocTtaBbT€ KOMIPECCUPOBAHHBIM TEKCT HA PYCCKOM SI3bIKE.

8. Hamumure cBOMMU CJIOBaMHU KOMIIPECCHPOBAHHBIN TEKCT HA AHTJIUMCKOM S3BIKE.

9. CocTaBbTe [EHOTATHYIO KapTy K aHIJIMICKOMY BapHUaHTy TEKCTa.

10. IlepeckakuTe TEKCT Ha aAHIVIMMCKOM S3bIKE,  ONHPAsACh HA JICHOTAaTHYIO KapTy Ha
AHIJIMHCKOM si3bIKe. HanmummTe cBOM nepeckas.

11. Ilpoutute cBOM mepecka3 BCIyX.

12. 3anummmTe ero Ha MarHUTOQOH.

13. IlpocnymaiiTe CBOIO 3alMCh, OLIEHUTE €€.

14. 3anumTe Ha MarHUTO(POH MCHPABICHHBIM BapUaHT.

15



ORGANIZATION OF GIS WORK
(PART I)

Setting up of a GIS
The GIS is set up in four stages:

* Definition of design characteristics
and user requirements, and
planning accordingly.

* Preparation of applications for each
design stage.

* Data capture and integration

* Implementation.

Stage 1: Definition of GIS
Characteristics
This stage defines the data

requirements, and is a prerequisite to
developing the GIS. The surface strata
and infrastructure to be inputted to the
system, the nature of the data to be
inputted, its sources and its forms must
all be defined: alphanumeric, graphic
inputs such as maps or technical
drawings, or external files from existing
systems. Trials of a data sample are
carried out to determine its quality and
the feasibility of digitizing as a means of
data capture on those layers from which
graphic input is practicable. The outputs
required by users are also defined at this
stage. Applications for various types of
uses and users are defined. All analyses
are performed in conjunction with the

client for all the relevant disciplines.

Texcm 4

OPTAHU3ALIUSA PAFOTBI THC
(YACTB I)

Ycranoska 'HC
I'NC ycranaBnuBaeTca B 4 CTaguu:

® OHpCI[CJ'IeHI/IC XapaKTCPUCTUK IIPpOCKTa,

TpeGoBaHuMit I0JIb30BATENS U IUTAHWPOBAHUS

COOTBCTCTBCHHO.

* [logroroska MPUWIOKEHUN I KaXIOM  CTaauu

MIPOEKTA.

COop 1 oO0BeAWHEHWE JaHHBIX.
* BrmosnHenue.
Cragusa 1:
I'c
Orta

Onpenenenne  XapaKTepPHCTHK

cTagust ompenenser  TpeOOBaHHSA K

JaHHBIM 51 MPEANOChUIKON K

I'c.

SABIISACTCA

Pa3BUTHIO JOIKHEI OBITH ONPEICIICHBI

UHPPACTPYKTYDA,

CUCTEMY, MPOUCXOXK-

MMOBCPXHOCTHBIC CJIon u

KOTOPEIC BBCACHBI B

Oynyr

IeHue JaHHBIX, WX WCTOYHUKH U (HOPMBIL:

aTpuOyTHUBHEIE, rpadpuyeckue  HUCTOYHHMKH JaHHBIX,

TaKueC Kak KapTa, TEXHUYCCKUC YCPTCIKU HIIN

BHemHMEe  Gaiiabl W3 CYHIECTBYIOIIUX  CHCTEM.

Brimmonusiores HACIIBITAaHUS JaHHBIX 00pasIios,

YTOOBI OIPCACIINTDb ux KaueCTBO M IIPOU3BOIAU-

TENbHOCTh  LU(POBAHUSA Kak  cpexnctBa  cbopa

JaHHBIX Ha TEX YPOBHIX,

Ha

IJIc peaJicH BBOJ

rpadguveckoi uHpopmamuu. 3TOM mare

TaKxKe onpeaensercs npoaykuusi, — Tpedyemas

I1OJIB30BATCIISAM. OHp CACITAOTCA MMPUITOKCHUA

JJIA Pa3INIHBIX THIIOB HCITIOJIBb30BaHUA n

OJIL30BaTENIEH. Bce HUCCIIEN0OBaHUI II0 BCEM

OTHOCAIIHUMCSA K ACy  BOIIpocaM BBITTOJIHAKOTCA
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At this point, logical layers such as
the following may be defined, including
the inter-relationships among the
various layers.

* Structures.

* Dams and hydroelectric structures.

* Roads, paths, and access roads.

* Vegetation and landscaping.

* Lighting systems.

* Topography.

* Fencing and security systems.

* Canals and pipelines.

* Water supply infrastructure.

* Sewage and drainage
infrastructure.

* Subdivision blocks and lots.

* Land use data.

e Townplan maps.

e Communication networks.

* Materials handling systems

» Firefighting facilities.

* Oil, gas, and water systems.

e Taxation maps.

Stage 2: Preparation of applications

The purpose of Stage 2 is to prepare
the applications and man-machine
interfaces according to the characteristics
defined in the previous stage, and for
the benefit of the end-user. This stage thus
comprises definition of the applications
in each layer and the fields of all the
elements, design of interface,
preparation of symbols and libraries for

facilities, programming of the various

COBMECTHO C KIHCHTOM.

B 3TOM TYHKTE, MOTYT OBITh OIpEICIICHBI

CJICOAYIOIINC JOTHYCCKHUEC

CJIOH, BKJTIOYAIOIIIE
B3aUMOCBSI3U CPEM PA3ITHUYHBIX CIIOEB.

* COOpYXXCHHS;

* 1aMOBI M THJIPOAJIEKTPHUECKHE COOPYKEHUS;
* JIOpOTH, TOPOKKHU U MOABE3AHBIE TOPOTH;

* pPacTUTEIBHOCTH M JTaHAIIA(T;

* OCBETUTEIBbHBIC CHCTEMBI;

* tonorpadus;

* OrpaxJIeHHE U CUCTEMBbI 0€30aCHOCTH;

* KaHaJIbl U TPYOOIIPOBOJIBI;

* MH(PACTPYKTypa BOJOCHAOKEHHUS;

¢ KaHaJIM3allMOHHAas1 U ApCHAXHasA

nH(ppacTpyk-
TYypa;

¢ CCKIHHU U 3CMCIIbHBIC YUACTKU;

* JIaHHBIC 3€MJICTIONIb30BAHNS;

* KapThl TOPOJIOB;

* KOMMYHHKAIIHOHHBIE CETH;

* cHcTeMbl pabOThI C MaTEpUATAMU;

* cpencTBa OOpbOBI ¢ OTHEM;

d Heq)THHBIe, Ta30BbIC U BOAHBIC CUCTEMBI,

* KapThl HAJIOTOOOIOKEHHUS.

Cranus 2: IloaroroBka npujioxeHuit

Ienn

IIPHUIIOXKCHUA n

BTOpPOH cTagua  — MOJATOTOBUTDH

YEJIOBEKO-MAIIMHHBIA ~ WHTepderc

B COOTBETCTBUM C  XapaKTEPUCTHKAMH, OIpeNeIEH-

HBIMH Ha npenpiayleld craauu, s ynoocTBa

KOHEYHOTO TONb30oBaTensa.  Takum  oOpa3om,  9Ta

cragus BKIIIOYAcCT OIMpECACIICHUC l'IpI/IJ'IO)KeHI/II\/'I B

KaXIOM clIoe ©W  o0jlacTIX  BCEX  DIIEMEHTOB;

IIPOEKTHUPOBAHUE uHTepdeiica;  MOATOTOBKY ISt

ynobcTBa O6ubnmorexu YCIIOBHBIX 3HAKOB;

MPOrpaMMUPOBAHUE  PA3IMYHBIX  NPWIOKEHUH U

17



applications, and customization of the | HacTpoiiky Pa3IMYHBIX miathopM s

various platforms for individual use. WHIUBUAYAIBHOIO HCIIOJIb30BaHMUS.
The preparatory work is based on [ToaroroBuTenbHas pabora OCHOBaHa Ha
existing dedicated systems, and consists | CyIecTBYIOIIHUX HaIEKHBIX cucTeMax u

mainly in adapting the applications to | 3akiro4aeTcsi, TJIaBHBIM  oOpa3oM, B  ajanTaiuu

the defined characteristics of the system. | mpunoxeHuii K ONpenelI€HHBIM  XapaKTEpPUCTUKAM

This stage begins after completion of | cuctemsl.  Ota cTaaus Ha4YMHAETCS nocie
the planning stage. 3aBEPIICHUS CTAIUH TNIAHUPOBAHUS.
34/IAHUE

1. YUuraliTe pycCKMii BapuWaHT TEKCTa C TaKOW CKOPOCTBIO, YTOOBI KaK MOJKHO JIydIle
MOHATh COJIEpIKAHUE.

2. YurailiTe pycckuii  BapHaHT TEKCTa €LIe pa3, B MPOIECCe YTCHHS BBIMUIINTE T€ CJIOBA,
KOTOPbI€ HYXKHBI JJII PACKPBITHSI JTaHHOW TEMBI.

3. YurailTe aHrJIWMHACKWNA BapuUaHT TEKCTa, B TMPOILIECCE UTCHHS Y3HANTE U BBIMUIIUTE 3TU
CJIOBA B AHIVIMIICKOM BapHaHTE.

4. BeimumnTe UX B TEKCTOBOM, a TOTOM B CIIOBapHOU (opme.

© 5. Caymaiite TekcT 4 Ha aHIJIMHCKOM s3bIKE, IIOCTApalTeCh TOHATH €ro Ha  CIyX C
nepBoro pasza. To, 4TO HEMOHSTHO, YTOYHUTE C IOMOIIbIO TEKCTa HA PYCCKOM S3BIKE.

© 6. Cnoymiaiite TeKCT 4 eme pa3 W B MpOIEcce CIyIMIaHWs TEKCTa Ha aHTJIMHUCKOM SI3BIKE
oOparuTe BHUMaHHUE HA TE MPEJIOKECHHUS, B KOTOPBIX TOBOPUTCS O:

.. XapaKTEePUCTHKAX, TpeOyeMbIX 11 opranu3anuu padbotel [ UC;

.. Jormueckux cioax I'MC;

.. IOJArOTOBKE MPUJIOKEHHUI;

.. IOJITOTOBUTENLHOM padoTe.

7. UwraliTe  aHTIMUCKUM BapHaHT TEKCTa M B MPOLECCE YTEHUS HAWIWTE U BBIUIINATE
WH(pOpPMAITHIO O TOM,

... KaK¥e CTaJIuy BKIIIOYAET mporiecc opranu3anuu padorsl [ UC;

... KAaKHe XapaKTePUCTUKH JTOJDKHBI OBITH OMpeeNieHbI Ha TIEPBOM CTaINU.

8. ObocHyliTe, OMHMpasCh Ha AaHTJIMHACKUN BapHaHT TEKCTa, CIACAYIOIINE YTBEPKICHUS:

1) Oms sdpdexruBroit padorer TMC nomkna oTBedYaTh TpeOOBAaHUSAM IOJH30BATEIIS.

2) 'NC obnanaer oOmumpHON HHGOpMAIHEl BO MHOTUX O0JIACTSIX HAPOTHOTO XO3SUCTBA.
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ORGANIZATION OF GIS WORK
(PART II)

Stage 3: Data Capture

In the implementation stage, data
are collected, inputted to the system and
verified. This stage may begin at the
conclusion of the planning stage and may
be carried out in parallel with the
application stage.

A GIS may be based on data from
a number sources:

* Alphanumeric data on various types
of facilities, such as lampposts, water
valves, manholes, material handling
equipment, textual information in
structures, etc.

e Alphanumeric data  inputted
manually into specially designed screens
which are prepared in the course of
design of the applications.

* Digitizing of maps.

*  Digitizing of layers of infrastructure
such as water systems, gas lines, and
sewage.

e Aerial photo maps, prepared for
those elements which can be identified
and mapped.

* Scanning of maps, using an
electronic scanner.

During this stage, field verification

of the data may be necessary. This is

especially advisable in the case of

Texcm 5

OPTAHHU3ALIMA PAFOTHI THC
(YACTH 1)

Cranus 3: Coop naHHbIX

Ha cTagun BBITIOJTHCHUS JTaHHBIC
cobupatrorcs, BBOJIATCS B CUCTEMY u
MPOBEPSIIOTCA. IJTa CTaaAusl MOXKET HAUMHATHCS B
3aKJIIOUYEHHWE  CTAaauu  IUIAHUPOBAaHUS U MOXKET
OCYILECTBISATHCS napasuiebHO co cTaguei
pa3pabOTKU TIPHIIOKEHUSI.

TMC MoxeT OCHOBBIBATLCA Ha JAaHHBIX U3

U(PPOBBIX HCTOYHUKOB:

*  ATpuOyTHBHBIC JaHHBIE O pAa3IUYHBIX THUIAX

CpeACTB  OOCIYXMBAaHHUSA, TaKUX Kak  (oHapHBIE
CTOJIOBI, BOJHBIC KJamaHbl, JIOKH, OOOpYyIOBaHHE,
oOcimy)XMBaromee  MaTepuanbl, TeKcToBas  WH)Op-
MaIus 0 KOHCTPYKIHUSAX U T.1T.

*  ATpuOyTHUBHBIC TaHHBIE, BBE/ICHHBIC
BPYYHYIO B CHEIHAIEHO CIIPOEKTUPOBAHHEIE
DKpaHbl, KOTOpbIE MOATOTOBIEHBI B  TIpOIECCE
MPOCKTHUPOBAHUS IPUIIOKECHUH.

*  Hudposanue kapt.

* [HudpoBanue cio€B MHPPACTPYKTYPHI, TaAKUX
KaK BOJIHBICE  CHUCTEMBI,  Ta30Bble  JIMHUH U
KaHAJIA3aIusI.

e ®DoToKapTHI, MOJITOTOBJICHHBIC UL TeX
9JIEMEHTOB,  KOTOpbIE MOTYT OBITb  HUICHTU(UIIH-

pOBaHBI WJIH KapTorpadupOBaHbI.

e CkaHupoBaHHME KapT, UCHOJb3YS JJIEKTPOH-

HBIN CKaHep.

Bo BpeMsl OTOW  CTaguud  MOXKET  OBITh

HeoOxoanuMa oJyieBas MPOBEPKaA JAHHBIX.

OCOoOCHHO  3TO  KenmaTelbHO B Cllydae  CIOEB
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infrastructure layers such as water
supply, sewage, gas lines, power lines,
telephone, and others.

Precise quality control must be
carried out to ensure that the data meet
with the criteria defined in the planning
stage.

Stage 4: Implementation

At this stage, the users study how
to access, use, and update the information,
how to approach and solve problems,
and how to use all the components of

the hardware and software.

3A4/JAHUE

1. YuraliTe pycckuii
MOHSATh COJIEpKAHUE.

2. Yuratite

BAapHaHT TCKCTa

TaKuX KakK BOJOCHAOKEHUE,

UH(paCTPYKTYpHI,

KaHaj1u3anus, Ia30BBIC JIMHHUH, JIMHHUHN

SHCKTpOHGPGI[a‘II/I, JIMHUMUX CBiA3U U ;[pyrne.
TounpbIit Ka4yeCTBECHHEIN

KOHTPOJIb JOJIDKEH

OBITH BBINOJIHEH A TapaHTHUW TOT'O, YTO JdaHHBIC

YIIOBIETBOPST KpUTEPHSIM, OmpefeNéHHBIM ~ Ha
CTaJUH TUTAHUPOBAHMS.

Cranus 4: Beinosnenue

Ha oron CTaJMM  TOJB30BATEIN  HU3YYaloT,
KakK MOJTYYUTh JOCTYTI, HCIIOIB30BAaTh u
OOHOBJISITH ~ MH(POPMAIMIO, KAK  HAXOJIUTh MOAXOA U
pemiatb  mpoOJeMbBl W KaK  HCIOJNb30BaTh  BCE
KOMITOHEHTBI IPOrPaMMHOTO u TEXHHYECKOT'O
obecreueHus.

C TakOM CKOPOCTBIO, YTOOBI KaKk MOXHO JIydIlIe

pYCCKI/Iﬁ BAapHaHT TCKCTa CHIC pa3, B MPOLHCCCC UTCHUSA BBIMMUIIHUTC TC CJIOBA,

KOTOpbI€ HY>KHBI JUISI PACKPBITHS TAHHOM TEMBI.

3. YuraiiTe aHIVIMICKUI BapuUaHT TEKCTa, B MPOLIECCE UTECHUS Yy3HaWTEe U

CJIOBA B AHIVIMMCKOM BapHaHTE.

BBITITUIIUTE 3TH

4. BeimumnTe UX B TEKCTOBOH, a TOTOM B CIOBapHOU (opme.

© 5. Cnymaiite Tekct 5 Ha

AHIJIMHACKOM  SI3BIKE, ITOCTApaMTeCh MOHATH €ro Ha

CIIyX ¢

IepBOro pasa. TO, YTO HCIIOHATHO, YTOUHUTC C IMOMOIIBIO TCKCTA HA PYCCKOM A3bIKC.

© 6. Ciuymaiite TekcT 5 emie pa3 W B IpOIECcCe CIYIIaHUS TEKCTa HAa AaHTJIUHCKOM S3BIKE

oOparuTre BHUMaHHUE Ha T€ MPEAJIOKEHUS, B KOTOPbIX T'OBOPUTCS O:

... upoBeIx ucrounukax ['MC;

... IOJICBOM KOHTPOJIC UCITOJIb3YCMbIX HAHHBIX;

... BeIMOJTHeHUH paboTsl B ['UC;

7. CocTaBbTe€ KOMIIPECCUPOBAHHBIN TEKCT Ha PYCCKOM SI3BIKE.

8. Hamumute cBOMMU CIOBaMH KOMIIPECCUPOBAHHBIM TEKCT Ha AHTJIMMCKOM S3BIKE.

9. CocraBbTe [E€HOTAaTHYKO KapTy

BapHaHTY TEKCTa.

"Iudpossie

WCTOYHWKUA  JTaHHBIX' K  aHTJIMHCKOMY
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10. IlepeckaxuTe 4acThb TEKCTa HAa AHIJIMHUCKOM S3bIKE, OMHUPAsCh HA JACHOTATHYIO KapTy Ha
AHIJIMHCKOM si3bIKe. Hanummre cBOM nepeckas.

11. [IpouTuTe CBOM MEepecKas BCIyX.

12. 3anummTe ero Ha MarHUTO(MOH.

13. IIpocaymiaiiTe CBOO 3aMUCh, OLIECHUTE €€.

14. 3anummTe Ha MarHUTO(OH HCIIPABICHHBIN BapHAHT.
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GIS TASKS

General  purpose geographic
information systems essentially perform
six processes or tasks:

— Input

— Manipulation

— Management

— Query and Analysis

— Visualization

Input

Before geographic data can be
used in a GIS, the data must be

converted into a suitable digital

format. The process of converting

data from paper maps into computer
files is called digitizing.

Modem GIS technology can
automate this process fully for large
projects using scanning technologys;
smaller jobs may require some
manual digitizing (using a digitizing
table). of

Today many

types
geographic data already exist in
GIS-compatible formats. These data
can be obtained from data suppliers
and loaded directly into a GIS.

Manipulation

It 1is likely that data types
required for a particular GIS project
to be transformed or

will need

manipulated in some way to make

them compatible with your system.

Texcm 6

3A1JAYU TUC
Oobmeii 1wenpto I'MC  gBagercs  BBINONHEHHE,
TJIABHBIM ~ 00pa3oM, IIECTH MPOIECCOB WM 3ajady:

— BBOJ JaHHBIX;
— o0OpaboTka nHbOpMaIHH;

— yIpaBlICHHUE MMOTOKOM oOpabaTbiBaeMoOi

uH(pOpMaINH;
— BBINOJIHEHHUE 3alIPOCOB U aHAJIU3 HH(OpMaLIUK;
— oToOpakeHue («BU3yalu3aIus») HHPOpMaInuu.
BBoa n1aHHBIX

Ilepen Tem, kak reorpaduueckue IaHHBIE OYIYyT

HWCHOJIb30BaHbI B [HUC, oHM [OOMKHBI OBITH

IPEJICTaBICHbI B COOTBETCTBYIOIIEM  LU(POBOM

Bune. [lporecc peoOpa3oBaHus TAHHBIX c

OyMaXHBIX  KapT B KOMIIBIOTEpPHBIE Gaitnel

Ha3bIBACTCS IU(PPOBAHUEM (IUTUTAIN3ALUCH).

CoBpeMeHHbIE I'C-TexHonoruu MO3BOJISIIOT

INOJIHOCTBIO aBTOMATHU3UPOBATH mpouecc auruTaiu-

3allid, OCOOCHHO s OONBIIMX  TNPOEKTOB, HpPHU

MOMOIIIM  COBPEMEHHBIX TEXHOJOTUI CKaHHPOBAHWUS.
Jonst HEOOJIBIIINX MTPOEKTOB 1esaecooopa3Ho
UCIIONIB30BaTh  py4yHOoe mudpoBaHue (C HCIOIB30-
BaHMeM  jurutaizepa). CeromHs  MHOTHE  THIIBI
reorpaguueckux  JaHHBIX YK€  CYIIECTBYIOT B
ynoonom mns  paboret TUC Bume. Takme  maHHBIE
MOTYT OBITb TOJYyYE€HBl B  CIHEHUATU3UPOBAHHBIX

opraHusanuiax H

'c.

3arpy>K€Hbl  HCIIOCPCACTBCHHO B

OoOpaboTka mHpoOpManuu

JloBOIBHO 4acTo pa3iauyYHble  THUIIbI
reorpaduuecKux JAHHBIX, HE00XO0TUMBIE JUTSt
BBIITOJTHEHHS I'"C-npoekra, HYXIAIOTCA B
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For example, geographic

information is available at different

scales  (detailed  street centerline

files; less detailed census

boundaries; and postal codes at a

regional level). Before this

information can be

be

integrated, it

must transformed to the same

scale (degree of detail or accuracy).

This could be a  temporary

transformation for display purposes
or a permanent one required for
analysis.  GIS technology offers
many tools for manipulating spatial
data and for  weeding out
unnecessary data.

Management

For small GIS projects it may

be sufficient to store geographic
information as simple files.
However, when data  volumes

become large and the number of data
users becomes more than a few, it is
often best to use a database
management system (DBMS) to help
store, organize, and manage data. A
DBMS is nothing more than
computer software for managing a
database.

There

designs of DBMSs, but in GIS the

are  many different

relational design has been the most
useful. In the relational design, data
stored

are conceptually as a

collection of tables. Common field’s

TpanchopManuu  WIKM  TpeoOpa3oBaHUHM ISl TOTO,

9TOOBI caciaTb ux COBMCCTHMBIMH C Ballei

uH(pOpMallMOHHONW  cucTteMoi. Hampumep, wumeercs

reorpaduyeckas nHpopmarus, MoJTydeHHas B

pasnMuuHbIX ~ MacmTabax (JeranbHas

00

nHpopmanus

yaunax, MeHee TouHas  uHpopMamus 00

AIMUHHUCTPATHBHBIX rpaHunax, IIOYTOBBIC HHJICKCHI

Ha  PEruoHaJIbHOM Ilepen  Tem, Kak

YPOBHE).

nanHas wHpopmanus Oymetr wucnoib3oBaHa B [UC,

OHa  JOJbKHA  ObITh TpeoOpa3oBaHa K EAUHOMY

macmTaly  (T.e.  HMMeTh  OJUHAKOBYIO  CTENEHb

JeTalu3allid W TOYHOCTH). OTO MOXKET OBITh Kak

BpeMeHHass uHboOpMaIus s [elield 0TOOpayKeHUs

WIA TOCTOSHHAA [UIA BBIMOIHEHUA a”Hainu3oB. [ UC-

TCXHOJIOTHUH nmpeaoCTaBJIAOT MHOTO HWHCTPYMCHTOB

st 00paboTKH MPOCTPAHCTBEHHBIX  JIAHHBIX, a

TaKXe Uil OTOPAKOBKH HEHYXHOW HWH(OpMaIUH.
YnpasJieHue N0TOKOM HH(POPMALMHU

[Ipu Bemonnennn HeOompmx ['MC-npoekTos

MOXXET OBITh JIOCTATOYHO XpaHUTh WH(OOPMAIUIO B

BHJIE  IPOCTHIX daiinoB. OpHako, 1O  Mepe

yBenuueHusi oOvema oOpabarbiBaeMoil uHpoOpManuu

U YBEIWYEHUS quciia OJIL30BaTeNei I'cC,

BO3HHKACT HCIIOJIb30BaTh

(CYBA)

HEOOXOIMMOCTh CUCTEMY

yopaBieHuss  0a30if  JaHHBIX TS

HOBBILICHUS 3P PEeKTUBHOCTH XpaHeHus,

opranuzaiuu u ynpasieHuss uHpopmauueir. CYBJ]

MIPEACTABISIET co0oli mporpaMMHOe OOecIeUeHHE
JUIL  YTIPABJICHUS JAHHBIMH.

CymectByer pocrarouHo MHoro BugoB CYB/,

OJHAKO B TUC HamboJee YacTo MCHOJIb3YIOTCS
peNALIMOHHBIE CYBA. B pensmmonnpix  6azax
JAaHHBIX WH(pOpMaNUsg XpaHUTCS B BHJAC TaOJHIIBL

OOmme monss B pasHBIX TaONMIAX HCHOIb3YIOTCS

JUTSL CBS3U TaOJIAILL MEXITY coboil.  DOror

23



in different tables are used to link | HECTOKHBI TPUHIMI HMCIOJIB3YETCSI OYEHb IIHPOKO
them together.  This  surprisingly | BBULy ero rHOKOCTM ¥  OOJBIIOTO  PaCHpOCTpa-
simple design has been so widely | HeHust kak B TeorpaUYecKux, TaK M B JAPYIHX
used primarily because of its | Bumax MH(POPMAIMOHHBIX CHCTEM.

flexibility and very wide deployment
in  applications  both within and

without GIS.

3A4/JAHUE

1. Yuraiite pycckuii  BapuaHT TEKCTa C TaKOW CKOPOCTBbIO, YTOOBI KaK MOXKHO JIy4llle
MIOHATh COJIEpIKAHUE.

2. YurailTe  pycCKMH BapuaHT TEKCTa €IIe pa3, B MPOILECCEe YTECHHS BBIMUIIUTE TE€ CJIOBA,
KOTOPbIE HYXKHBI JJII PACKPBITHSI JTaHHOW TEMBI.

3. UuraiiTe aHNIMWCKUA BapUaHT TEKCTa, B IPOLECCE YTEHUs Y3HAWTE€ W  BBIIULIUTE 3TU
CJIOBA B AHIVIMIICKOM BapHaHTE.

4. Bemmummre WX B TEKCTOBOW, a TTOTOM B CJOBapHOU (dopme.

© 5. Caymanite TekcT 6 Ha aAHTJIMKWCKOM SI3bIKE, TIOCTapalTeCh IOHATH €ro Ha  CIyX C
nepBoro pas3a. To, yTO HENOHSTHO, YTOUHUTE C IOMOIIBIO TEKCTA HA PYCCKOM SI3BIKE.

© 6. Caoymaiite TekcT 6 eme pa3 W B IpoOIECcCe CIYIIaHUs TEKCTa HAa aHTJIMACKOM SI3BIKE
o0OpaTuTe BHUMaHHE Ha T€ NPEJIOKEHHS, B KOTOPBIX TOBOPUTCS O:

... TUPPOBAHUU U €T0 BHJIAX;

... ipeobpazoBanuu nHGopmaruu st BeimonHeHUs: ['MC npoekTos ;

... cuctemax ympasieHusi 6azamu qaHubix (CYBJ);

7. UwraliTe  aHITMWCKHAKM BAapUaHT TEKCTa M B IMPOLECCE YTEHUS HAWIWTE U BBIIUIIATE
MH(POPMAIIHIO O TOM,

... BKaKUX CIy4yasX UCIIOJIb3yeTCs aBTOMAaTHYECKOE, a B KaKUX pydHoe Lu]poBaHUE;

... korma B 'IC-nipoektax HeoOxomumo wucnosib3zoBaTh CYB/I.

8. O0ocHyiiTe, onMpasch Ha AaHIVIMHCKUI BapHaHT TEKCTa, CIEAYIOIINE YTBEPKACHUS:

1) Jns Bemonuenust [ MC-ipoexta nHpopmarust Hy*)aaeTcst B mpeoOpa3oBaHuy;

2) CYB/] noBeimaroT 3¢ dhekTuBHOCTL Xpanenuss napopmanuu B I'MC.
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ANALYTICAL OPERATIONS

IN GIS

Query and Analysis
Once you have a functioning
GIS containing your geographic

information, you can begin to ask
simple questions such as

— Who owns the land parcel

on the comer?

— How far is it between two

places?

— Where is land zoned for

industrial use?
And analytical questions such
as:

— Where are all the sites

suitable for building new houses?
— What is the dominant soil
type for oak forest?
— If I build a new highway
here, how will traffic be affected?
both

GIS provides simple

point-and-click query capabilities

and sophisticated analysis tools to

provide timely information to
managers and analysts alike. GIS
technology  really comes into its
own when used to analyze

geographic data to look for patterns

and trends and to undertake “what
if” scenarios. Modern GISs have
many powerful analytical tools, but

Texcm 7

AHAJINTUYECKHAE OIIEPALIUN
B ruc

3anpochbl U aHAJM3BI

ITocne TOro, Kak BEI nonyunsiu  I'UC,
COJIEpXKAIIYIO HEOOXOUMYIO reorpauuecKyro
uH(pOpMAaIIHIO, BEI MOXKETe 3aJaTh CICAYIOIIHe

IIPOCTBIE BOMPOCHI:

— KTO BIAJEET 3€MEIbHBIM YYaCTKOM B KOHIIE
ropoaa?

— KaKOBO PAacCTOSIHUE MEXKIY ABYMS 3€MEIbHBIMU
ydacTKamu?

— A€ PacCIoOJIOKCHAa 30Ha I MPOMBIIIJICHHOI'O

HCITOJIF30BaHUS ?

Taxke BBI MOJKETE 3a7aTh aHAJIUTHYECKHUE
BOIPOCHI:

— TIle HaXOAATCA BCE 3EMENbHBIE  yYaCTKH,

MPUTOIHBIE JUISI CTPOUTEIHCTBA HOBOTO JKUJIBS?

— Kakol THN TIOYB TmpeodsiajaeT B JTyOOBOM
necy?

— Kak U3MEHUTCS XapakTep MepeBO30K, €cClH
MOCTPOUTH HOBYIO aBTOMAarucTpab?

I'MC obecneunBaeT BBINOJIHEHWE KaK TPOCTHIX
3anmpocoB (MHGOpMAIMS MOXKET OBITh TOJy4YeHa TpU
Ha)XKaTUM Ha OMNpEAENEHHYI0 KHOIKY WIH OOBEKT),

TakK nu CJIOKHBIX AHAIINTNUYCCKHUX onepaum?l,
NO3BOJISIOMIMX IOJIy4aTh HH(POPMAIIMIO CBOCBPEMEHHO
W HCIOJb30BaTh €€ I MCHEIKEPOB W aHAJIUTHUKOB.
['MC TtexHOJOTMH OCOOCHHO XOPOIIO MOAXOMST IS

aHaJIu3a reorpa(bnqecxnx JaHHBIX C ILOCJIIBIO ITOMCKa

00pa3ioB u MOJIeNIed  peallbHbIX  OOBEKTOB M
SIBIICHUH, <«IIPOUTPBIBAHKS»  Pa3IUYHBIX  CIICHAPUCB
cooprtuii.  CoBpemennbie [MIC  umeroT MHOrO
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two are especially important.

Proximity Analysis

— How many houses lie within
100 m of this water main?

— What is the total number of
customers within 10 km of this
store?

— What of

is within 500 m of the

proportion the

alfalfa crop

well?

To answer such questions,
GIS technology wuses a process
called buffering to determine the
proximity relationship between
features.

Overlay Analysis

The integration of different
data layers involves a  process

called overlay. At its simplest, this

could be a visual operation, but

analytical operations require one or

more data layers to be joined

physically. This overlay, or spatial
soils,

land

join, can integrate data on

slope, and vegetation, or

ownership with tax assessment.
Visualization
For many types of geographic
end result is best

operation the

visualized as a map or graph. Maps
are very efficient at storing  and
communicating infor-

While

geographic

mation. cartographers have

created maps for millennia, GIS

MOIIHBLIX aHAJUTHYECKHUX  BO3MOXKHOCTEHM, OIHAKO,
JIB€ M3 HUX Han0O0JIee BaXKHBI.

AHanau3 0J1M30CTH 00bEKTOB:

— CKOJIbKO JIOMOB pacmojoxkeHo B mpexaenax 100
METPOB OT JaHHOTO BOJAHOTO 00BEeKTa?

— KakKOBO TIOJHOE YHUCJIO KIUEHTOB, J>XUBYIIUX B
panuyce 10 kM OT JaHHOTO Mara3uHa?

— KaKasd 4YacCTb IIOCCBa JIOLICPHBLI PACIIOJIOXKCHA B

panuyce 500 METPOB OT HMCTOYHUKA BOJIBI
(xonomita)?

Uto0bsl OTBETUTh Ha JaHHBIE Bompockl, B [MC
TEXHOJIOTHSIX  HUCIIOJIB3YETCSl  MPOIECC, Ha3bIBAeMbIN

"cozmanue OydepHBIX 30H", C TOMOIIBIO KOTOPBIX

ompeeseTcs CTEIEHD 0JIM30CTH MEXIY

U3y4aeMbIMH reorpaduueckuMu 00beKTaMu.
AHAJIU3 ¢ IOMOULIBIO HAJIOKEHUSI CJ10€B

[Tpomecc 00BLeIUHEHNS 583071 «HAJIOKEHUS»

pa3IMYHBIX  CIIOEB reorpaduyeckord uHOOpPMAIUU

HOCUT  Ha3BaHHUE  «OBepjeil».  YHOPOUIEHHO, 3TO

MOXKHO Hpe,Z[CTaBI/ITB B BHUIC BH3yaJ’IBHOﬁ onepauHH,
OJIHAKO JUIS BBITIOJHEHHUS aHAJIUTHYCCKUX OIeparuit
HE0OX0AuMO, 4YTOOBI HWH(OPMAIMOHHBIE CIIOM OBbUIH

oObenuHeHb! (u3zndeckn. TakuM  oOpazom, oBepiieit

Ui o0beIUHEHHUE MIPOCTPAHCTBEHHBIX  JaHHBIX
MOTYT COCIWHUTH BMECTE€ JaHHBIE O THUIIE IIOYB,
XapakTepe CKIOHOB, PACTHTEIILHOM IOKPOBE M 3€MeEb-
HOM COOCTBEHHOCTH IS OLIEHKH HAJIOr000IOKEHMUS.
Otobpaxenne naGopmanuu (BU3yaau3anus)
Hrorom  MHOrHX

reorpaUyecKux  Omeparuit

SBJISICTCSI  OTOOpa)X€HWE PE3yNbTaTOB B  BHUAE KapT
win rpadukoB. KapTel oueHb 3(PQPEKTHBHBI C TOUYKH
3peHUs] XpaHEHUsS W CBiI3bIBaHUS  reorpaduueckoit
uHpopmanun B eamHoe 1enoe. lcropus cozmaHus
KapT HCUUCIISIETCS TeICAYeNneTusIMH, onHako, [UC

o0ecreynBalOT HOBbIE W HeOObMaiHO 3¢ (deKTuBHBIC
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provides new and exciting tools to | HHCTPYMEHTHI KaprorpadupoBanusl, 3HAYUTEIIHHO

extend the art and science of | pacmmpsoomue I'PaHULBI KapTorpagpuueckoro
cartography. Map displays can be | uckyccrBa u HayKH. Kaptsl, orpaxaroniue
integrated  with  reports,  three- | reorpadpuueckre 0OBEKTBHI, MOTYT OBITH MPEICTABICHBI
dimensional ~ views,  photographic | B COBOKYMHOCTH C OTY€TaMH, TPEXMEPHBIMU

images, and other output such as | u3oOpaxenusiMu, (poToM300paKEHUSIMU U APYTHUMHU
multimedia. BBIXOJHBIMU MaTepuajgaMHd, CO3JaHHBIMA Ha OCHOBE

MYJIbTUMEANNHBIX TEXHOJIOTUH.

34/JAHUE

1. YUuraliTe pycCKMM  BapuaHT TEKCTa C TaKOW CKOPOCTBIO, YTOOBI KaK MOXHO  JIydIle
MOHATh COJEpIKaHUE.

2. YuraliTe  pyccKui BapuaHT TEKCTa €IIe pa3, B NPOLECCe YTEHUs BBINMUILUTE TE CIIOBA,
KOTOPBIE HYXKHBI JUI PACKpBITHS TaHHOW TEMBI.

3. YurailTe aHIVIMICKUI BapuaHT TEKCTa, B MPOLECCE UTECHHUS Y3HAWTE W  BBINUIIUTE 3TH
CJIOBA B AHIVIMMCKOM BapHaHTE.

4. Beimumnte UX B TEKCTOBOH, a TOTOM B CIOBapHOU (opme.

© 5. Cnymaiite Tekct 7 Ha  aHIJMICKOM s3bIKE, IOCTapaliTeCh IOHATH €ro Ha CIyX C
nepBoro pa3a. To, yTO HENOHSTHO, YTOUHUTE C IOMOIIBIO TEKCTA HA PYCCKOM SI3BIKE.

© 6. Ciuymaiite Tekct 7 eme pa3 U B IpOIEcCe CIyIIaHUS TEKCTa HAa aHTJIUHCKOM S3BIKE
oOparutre BHUMaHHUE Ha T€ MPEAJIOKEHUS, B KOTOPbIX T'OBOPUTCS O:

.. 0y(epHbIX 30HAX;

.. OBEpJIEE;

.. BoamoxkHoctu ' IC B kapTorpagupoBaHuu.

7. CocTaBbTe€ KOMIIPECCUPOBAHHBIN TEKCT Ha PYCCKOM SI3BIKE.

8. Hamumure cBOMMU CIOBaMHU KOMIIPECCUPOBAHHBIM TEKCT Ha AHTJIMMCKOM S3BIKE.

9. CocTaBbTe [EHOTATHYIO KapTy K aHIVIMHCKOMY BapUaHTYy TEKCTa.

10. IlepeckaxuTe 4YacTb TEKCTa Ha AaHIJIMUCKOM S3bIKE, ONMUPAsCh Ha JEHOTAaTHYIO KapTy Ha
AHIJIMHACKOM si3bIKe. HanmummTe cBOM nepeckas.

11. IIpouTtuTe cBOI Mepeckas BCIAyX.

12. 3anummre ero Ha MarHuTo(oH.

13. IlpocnymaiiTe CBOIO 3alIUCh, OLIEHUTE €€.

14. 3anummuTe Ha MarHUTO(OH UCTIPABICHHBIA BapUaHT.
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DATA FOR GIS

What
Need?

Map Data Do I

If you are unfamiliar with

map  data, think first about how

you want to use map data. Many

project needs are met with the

following common map data

types. Then explore these links to

learn more about map data!

Base  maps include  streets

and highways;  boundaries for

census, postal, and political areas;
rivers and lakes; parks and
landmarks;  place = names; and
USGS raster maps.

Business Maps and Data
include data related to
census/demography, consumer
products, financial services,
health care, real estate,
telecommunications, emergency
preparedness, crime, advertising,
business establishments, and
transportation.

Environmental Maps and
Data--Include data related to the
environment, weather, environ-
mental risk, satellite imagery,
topography, and natural
resources.

General Referece Maps

Texcm 8

HAHHBIE JlVIA THC

Kakue KapTorpaduyeckue JAHHbIE MHe
He00X0aIUMbI?
Ecim BBl  HE3HaKOMBI C  KapTorpaduIecKuMHU

JaHHBIMH, TO CHAayaja OIMpeAeNuTe, KakKuM o00pa3om

BbI XOTHUTE HCIIOJIb30BaTh KapTorpaduuecKyro

uHpopManuio. s BBHIMOJIHEHHS] MHOTHX TPOEKTOB

4acTO  MCHOJB3YIOTCS  PacCIpOCTPaHEHHBIE  BHJbI

KapTorpaQUueckux  JaHHBIX, O KOTOpBIX Oyner

CKa3aHo HUXKE. BaumarensHo ucclenynre

CIenyIoNmylo HHPOPMAIMIO, YTOOBI OOJbINE Yy3HATH O
KapTorpa@uuecKux JaHHBIX !

OcHoBHbIe (0a30BbIe) KapThl BKIIOYAIOT YJIHIIB,

aBTOMarucTpaiu, AIMUHHUCTPATUBHEBIC TpaHHIbI n

TEPPUTOPUHU,  aJIpecHbIE OPUCHTHUPBI, PpEKH, 03epa,

IMapkKu, MCXKCBBIC 3HaKH, a TaKXC Ha3BaHUA

KaprorpagupyeMeix o0bekToB. K 3ToMy THmy Kapt
OTHOCATCSL ~ TaKXke

KapThl,  BBINOJHsIEMbIE AMeEpH-

KAaHCKOW TI€0JIOT0-HCCIIEa0BaTEIbCKOM

(USGS).

OpraHu3anuen

Tax Ha3bIBacMbIC ACJIOBBIC KapTbl W JAHHBIC

coaepxaTt WH(OpPMAIMIO O HACEJIICHUH, MOTCHIIMAIbHBIX
MIPOTYKIINH, yciyrax,
3/IpaBOOXPAHECHUH, TEJICKOMMYHHKa-

MOTPEeOUTEIAX (HMHaHCOBBIX
HEJIBUKUMOCTH,
USX, CIyX0ax craceHus, KpUMHUHAIHLHOW OOCTaHOBKE,
pekiiaMHyt0 HWHGOPMAIHMIO U, HAKOHEI, CBEICHUS O
JIETIOBBIX MPEANPHUATHSX, YUPEKICHHUIX U TPAHCIIOPTE.
Ha 9KOJOTMYECKUX

KapTax  OTpakaercs

uHpoOpMallMd O COCTOSHUM OKpYXarouie cpenpl,

KIIMMAaTE, 30Hax JSKOJOrMYeCKOro pucka, a TaKXeE

uHpopManus, [IOJTy4CHHAas CO  CIIyTHHKOB,
Tonorpaguyueckiue JaHHbIE W JaHHBIE O HPUPOIHBIX
pecypcax.

O6mereorpadguueckue KapTbl — 3TO KapThl MHUpPa

28



World and country maps and data | w1  OTACNBHBIX CTpaH W PETHOHOB, COJEPIKAIINC
that can be a foundation for your | mHGOpMaIUIO, KOTOpas MOXET CTaTh OCHOBOW JUIs

database. Balel 6a3bl JaHHBIX.

34/JAHUE

1. IIpouTuTEe TEKCT HA PYCCKOM A3BIKE, MPUIYMAWTE CBOM 3aroJOBOK W HAMMIIUTE €ro.

2. YuraiiTe  pycCKMid  BapuaHT TEKCTa M B TMPOLECCE UTCHUS MOJYEPKUBANUTE TE
MPENJIOKEHUsI, B KOTOPBIX 3aKIIOYCHA OCHOBHAs MBICIB TekcTa. ChopmynupyiiTe OCHOBHBIC
MBICJIM CBOUMH CJIOBAMH, 3aMUIINTE HX.

3. YuraiiTe pycCKMi BapuUaHT TEKCTa, B MPOLIECCE UYTEHHS BBIMUCHIBANTE KIIIOYEBBIE CJIOBA
B KOJIOHKY.

O 4. Cnymaite TEKCT 8 W claeauTe 3a JAUKTOPOM [0 AHTJIMMCKOMY BapHaHTy TEKCTa.

© 5. CiymaiiTe  3TOT TEKCT eme pa3 M CIASAUTe 3a JUKTOPOM II0 PYCCKOMY BapHaHTy
TEKCTa.

6. UuraiiTe aHrIMilCKMi  BapuaHT TeKcTa. B mpouecce  uYTeHus y3HaliTe U BBITUIINTE
KJIIOUEBBIE  CJIOBA, COOTBETCTBYIOIIME TEM, KOTOPBIE Bbl YK€ BBINHUCAIA B PYCCKOM BapUaHTE
TEKCTa. Bpimuimre MX HANpOTHMB PYCCKUX TEPMUHOB TaK, KAK OHM BCTPEUYAIOTCS B TEKCTE.

7.YurtailTe = aHTIMWACKANA  BapuMaHT TEKCTa enie pa3. B mpoiecce 4YTEHUS BBIMHUIIUTE TE

NpPEUIOKEHUs,, KOTOphle Hauboyiee TOJIHO OTPaKalOT  CMBICT  TEKCTa (simepHbIE
IIPETIOKEHU).
8. Ympocture — HMX, OCTaBUB TOJIBKO TE CIIOBa, 0e3 KOTOpBIX HE TepsieTcs CMBICI

NpeAJIokKeHUss. Bpl  Hamucanmu KOMIPECCHPOBAHHBIM TEKCT HA AHIVIMICKOM A3BIKE CIOBaMH
aBTOpAa.
9. Tpu paza mnOpoyTHUTE BCIAYyX CBOM KOMIIpeccupoBaHHBIM  TekcT. [locme sToro 3amuiure

€ro Ha KacCceTy.
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Texcm 9

RELATED TECHNOLOGIES

GISs are closely related to several other types of information systems, but it is the
ability to manipulate and analyze geographic data that sets GIS technology apart. Although
there are no hard and fast rules about how to classify information systems, the following discus-
sion should help differentiate GIS from desktop mapping, computer-aided design (CAD),

remote sensing, DBMS, and global positioning systems (GPS) technologies.

Desktop Mapping

A desktop mapping system uses the map metaphor to organize data and user
interaction. The focus of such systems is the creation of maps: the map is the database. Most
desktop mapping systems have more limited data management, spatial analysis, and custo-
mization capabilities. Desktop mapping systems operate on desktop computers such as PCs,

Macintoshes, and smaller UNIX workstations.

CAD

CAD systems evolved to create designs and plans of buildings and infrastructure. This
activity required that components of fixed characteristics be assembled to create the whole
structure. These systems require few rules to specify how components can be assembled and
very limited analytical capabilities. CAD systems have been extended to support maps but

typically have limited utility for managing and analyzing large geographic databases.

Remote Sensing and GPS

Remote sensing is the art and science of making measurements of the earth using
sensors such as cameras carried on airplanes, GPS receivers, or other devices. These sensors
collect data in the form of images and provide specialized capabilities for manipulating,
analyzing, and visualizing those images. Lacking strong geographic data management and

analytical operations, they cannot be called true GISs.

DBMS

Database management systems specialize in the storage and management of all types
of data including geographic data. DBMSs are optimized to store and retrieve data and many
GISs rely on them for this purpose. They do not have the analytic and visualization tools

common to GIS.
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3A4/[AHUE

O 1. Cnymaiite TekcT 9 W cieauTe 3a AUKTOPOM IO AHTIIMHCKOMY BapHaHTY TEKCTa.

2. Yuraiite AQHIVIMMCKUN BapuaHT TEKCTa. B mpounecce 4YTeHWs Y3HAUTE M BBIIUIIUTE
KJIFOYEBBIE CIIOBA.

3. Halitute ST ciooBa B CJIOBape M  BBIIHUIIATE WX B  CIOBapHOM ¢opMe ¢ TeMm
IIEPEBOJIOM, KOTOPBIH COOTBETCTBYET COACPKAHHUIO JaHHOTO TEKCTA.

4. YwraiiTe  aHIVIMHCKUNA BapuUaHT TeKcTa eue pa3. B mpomecce 4YTeHHs BBIIUIIUTE TE
MPEAJIOKEHUSA, KOTOpHIE HaubOosee TOJHO OTPaXKAlOT CMBICI  TEKCTa (smepHbIE
MpenoKeHus). YNPOCTUTE HX, OCTaBHB TOJBKO TE€ CJOBA, 0€3 KOTOPBIX HE TEpsieTCs CMBICIH
MpeJIoKEeHUsA. Bbl Hammcanu KOMIIPECCUPOBAHHBIM TEKCT HAa  AHIVIMMCKOM  SI3BIKE  CIOBaMH
aBTOpA.

5. CocTaBbTe IEHOTATHYIO KapTy K TEKCTY Ha aHTJIUHCKOM SI3bIKE.

6. Tpu pa3za mpouTUTE BCIYX CBOM KOMIPECCHPOBaHHBIM TekcT. [locie sToro 3amummre

€ro Ha Kaccery.
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Texcm 10

USING GIS FOR CADASTRAL MAPPING

Maps have a special place in GIS. The process of making maps with GIS is much
more flexible than are traditional manual or automated cartography approaches. It begins with
database creation. Existing paper maps can be digitized and computer-compatible information
can be translated into the GIS. The GIS-based cartographic database can be both continuous and
scale free. Map products can then be created centered on any location, at any scale, and
showing selected information symbolised effectively to highlight specific characteristics.

The characteristics of atlases and map series can be encoded in computer programs
and compared with the database at final production time. Digital products for use in other GISs
can also be derived by simply copying data from the database. In a large organization,
topographic databases can be used as reference frameworks by other departments. Cadastral
mapping is a tool used by land registration offices and the survey department to enforce legal
boundaries and hence the titles of deeds.

GIS enables decision makers to analyse the impact of new planning regarding the
amount of land that must be expropriated, allowing them to calculate the compensation
payments that must be paid to the land owners. GIS can also contribute to land consolidation in
rural areas, where cultivation is confined to small patches and is usually non-profitable.

Since GIS is a spatial analysis system, creation of the following themes can expedite
the land registration process following drawing up of new town plans:

1. Land use derived from photogrammetric mapping and topology using GIS tools to
carry out an exact survey of land use as a cornerstone for a new town plan. Land use must be
complemented by data on the owner, users, address, type of contracts, etc.

2. Cadastral ~ boundaries  derived from  cadastral maps and adjusted to the
photogrammetric mapping feature (due to the high accuracy of the photogrammetric control
points).

3. Town plan zoning boundaries, derived from town plans and adjusted to the
photogrammetric features and to cadastral boundaries.

4. Creation of a database for the title deed, based on the cadastral lots. Creation of a
matching address for each house and loton a street, road, path, etc., integrating the themes in a
GIS platform gives an option to create new lots derived from a town plan, computes and
weights areas, provides land assessment, and helps the authorities to register land for public use

in their name and the remaining parcels in the names of the various title holders.
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After the town plan has been implemented, the rights of tenants holding the real-estate
can be entered according to the titles of the cadastre. The system can also be used as a tool to

levy property taxes.

3A4/[AHUE

O 1. Cnymanite Texker 10 u creguTe 3a AUKTOPOM IO AHTJIMMCKOMY BapMaHTY TEKCTA.

2. Yuraiite AQHIVIMMCKUN BapuaHT TEKCTa. B mponecce 4YTeHWs Y3HAUTE M BBIIUIIUTE
KJIFOYEBBIE CIIOBA.

3. Halimtute ST ciooBa B CJIOBape M  BBIIHUIIATE WX B  CIOBapHOM ¢opMe ¢ TeMm
IIEPEBOJIOM, KOTOPBIH COOTBETCTBYET COACPKAHHUIO JaHHOTO TEKCTA.

4. Hanmumure KOMIIPECCUPOBAHHBIN TEKCT HA AHIJTIMICKOM SI3BIKE.

5. CocTaBbTe IEHOTATHYIO KapTy K TEKCTY Ha aHTJIUHCKOM SI3bIKE.

6. Tpu pa3za mpouTUTE BCIYX CBOM KOMIPECCHPOBaHHBIM TekcT. [locie sToro 3amummre

€ro Ha Kaccery.
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Texcm 11

APPLICATIONS OF GIS

GIS serves users on four levels:

e Basic: archive or file for accessing up-to-date and reliable information on the
various elements in the system.

* Planning: accessing data for planning at all levels of detail, from conceptual
planning to detailed design.

* Management: decision making at all levels of management, from strategic to
operational.

*  Aggregation of information for businesses.

Potential applications of GIS

GIS is a major tool for planning and management of infrastructure systems. It is
essential that all data intensive systems be based on a constantly updated GIS.

Data normally kept in a GIS may include:

*  Cadastral parcels including titles

*  Townplans

* Land use

*  Water supply systems: pipelines, boreholes, pumping stations, etc.

*  Sewer and drainage systems

* Oil and gas pipelines and facilities

* Transportation systems: roads, intersections, traffic lights, traffic sign, etc.

e Communication systems: telephone lines, switchboards, cable networks, etc.

* Electric systems: transmission lines, supply lines, control centers, electric poles,

etc.

*  Cathodic protections systems

*  Basic topographical mapping

*  Demographic information

e Other types of data required for design, operations, maintenance, and management jf
systems.
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3A4/[AHUE

1. UnraiiTe aHIIMICKUII BapuaHT TEKCTa, B IPOLECCE YTEHMsI Yy3HAWTE W BBIIULIUTE TE
CJIOBA, KOTOPBIC HYKHBI JUISl PACKPBITHS JAHHOW TEMBI.

© 2. Cnymaiite Tekct 11 Ha aHIIMIICKOM — s3bIKE, MOCTapaiTech MOHATH  €ro Ha CIyX C
IIEPBOTO pasa.

3. CocTtaBpTe [€HOTATHYIO KapTy "YpoBHM wucnoibzoBanuss [MIC" x aHriamiickomy BapuaHTy
TEKCTa.

4. Ilepeuncnure, kakue ngaHHble Xxpansatca B [HUC.

5. Ilepeckaxkute TEKCT Ha AaHIVIMHCKOM S3bIKE, OIUPAsACh Ha JICHOTAaTHYIO KapTy U JaHHbIE
ynpaxHeHus Ne 7.

6. 3anuIuTe CBOWM Tepecka3 Ha MarHUTO(OH.

7. IIpociymaidiTe CBOKO 3amuCh, OLECHHUTE €€.

8. 3anummuTe Ha MarHUTO(QOH HCIPABICHHBIN BapHaHT.
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Texcm 12

GENERAL INFORMATION ON GEOGRAPHICAL INFORMATION SYSTEMS

Geographic Information System (GIS), computer system that records, stores, and
analyses information about the features that make up the earth's surface. A GIS can generate
two- or three-dimensional images of an area, showing such natural features as hills and rivers
with artificial features such as roads and power lines. Scientists use GIS images as models,
making precise measurements, gathering data, and testing ideas with the help of the computer.

Many GIS databases consist of sets of information called layers. Each layer represents
a particular type of geographic data. For example, one layer may include information on the
streets in an area Another layer may contain information on the soil in that area, while another
records elevation. The GIS can combine these layers into one image, showing how the streets,
soil, and elevation relate to one another. Engineers might use this image to determine whether a
particular part of a street is more likely to crumble. A GIS database can include as many as 100
layers.

A GIS is designed to accept geographic data from a variety of sources, including maps,
satellite photographs, and printed text and statistics. GIS sensors can scan some of this data
directly—for example, a computer operator may feed a map or photograph into the scanner, and
the computer "reads" the information it contains. The GIS converts all geographical data
into a digital code, which it arranges in its database. Operators program the GIS to process the
information and produce the images or information they need.

The applications of a GIS are vest and continue to grow. By using a GIS, scientists can
research changes in the environment; engineers can design road systems: electrical companies
can manage their complex networks of power lines, governments can track the uses of land; and
fire and police departments can plan emergency routes. Many private businesses have begun to
use a GIS to plan and improve their services.

The Canadian government built the first GIS, the Canada Geographic Information
System, during the 1960s to analyze data collected by the Canada Land Inventory. Other
governments and university laboratories soon built similar systems. However, GIS systems
were not widely used until the late 1970s, when technological improvements and lower costs
made computers widely available. GIS sales boomed during the 1980s, as governments and
businesses found more uses for the systems. A number of companies began producing new GIS
software to program computer systems to increase their functions. By the early 1990s, about

100,000 GIS systems were in operation.
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3A4/[AHUE

O 1. Cnymanite TekcT 12 W ciaeguTe 3a AUKTOPOM IO AHTJIMMCKOMY BapMAHTY TEKCTA.

2. Yuraiite AQHIVIMMCKUN BapuaHT TEKCTa. B mpounecce 4YTeHWs Y3HAUTE M BBIIUIIUTE
KJIFOYEBBIE CIIOBA.

3. Haitnure »Tu cioBa B clioBape W BBIMUIIATE WX B CIOBApHOM (opmMe C TeM MepeBOIOM,
KOTOpBIM COOTBETCTBYET COJEP’KAHUIO JAHHOI'O TEKCTA.

4. YuraiiTe aHIIMIICKMI BapuaHT TEKCTa emie  pa3. B mpormecce 4YTeHHs BBIIUIIUTE TE
MpenIoKeHusi, KOTopble HaumboJee MIOJIHO OTPAXKAOT  CMBICI TeKCTa  (saepHbIe
MPEJIOKEHUSA ).

5. Ymopocture WX, OCTaBUB TOJIBKO TE€ CIIOBa, 0€3  KOTOPhIX  HE TEepsSeTcss CMBICI
npeyioKeHus. Bel Hamucanmu KOMIIPECCHUPOBAHHBIM TEKCT Ha aHIVIMMCKOM S3BIKE CJIOBaMHU
aBTOPA.

6. Tpu pasa TPOYTHUTE BCIYX CBOM KOMIPECCHPOBaHHBIA TekcT. Ilocie sToro samummre ero

Ha Kaccery.
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Texcm 13

Bases of geoiconics

Pasoen 1

GEOIMAGE. GEOICONICS

Geoimages. A geoimage (georepresentation) is any spatial-temporal generalized
model of terrestrial (planetary) objects of processes which has a scale and is presented in
graphic patterns.

Major properties common to all geoimages — scale, generalization and presence of
graphic elements (signs, patterns) — are highlighted by this definition. Currently 3 classes of
geoimages are distinguished:

1. Flat or 2D (and 2.5D) geoimages: maps, electronic maps, scanner, radar, TV
imagery, etc.;

2. Volumetric or 3D images: stereomodels, anaglyphs, block diagrams, holograms,
etc.;

3. Dynamic 3D or 4D images: animations, computer films; movies atlases, etc.

Within each of these classes there are dozens of variations: maps having various
contents, photos in different spectral bands, 3D models of different foreshortening. Besides
there are many combined images characterized by features of different classes and types, such
as photomaps and ortophotomaps, TV photographs, display stereophotographic models and
anaglyphs, holograms and many others.

The experience gained through the combined use of various geoimages shows that they
constitute a certain integral system. Geoimages exist in both fixed and program-driven graphic
environments. They are formed using three groups of graphic variables - geometric, optical and

temporal ones.

Geoiconics. The use of various geoimages (especially in GIS environment) requires
studying their advantages and shortcomings, as well as a possibility of combined use and
techniques permitting to gain qualitative and quantitative information. This elaboration of a new
branch of science — geoiconics, as a synthetic discipline representing the theory of images and
methods of their analysis, transformation, recognition, perception and application for scientific
and practical purposes.

Geoiconics is a discipline linking cartography, remote sensing and computer graphics.

The structure of the discipline will acquire shape further, though three basic branches
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can be distinguished already:
— theory of geoimages;
— geoimages creation, designing and recognition;
— interpretation of geoimages (applied geoiconics).
Presently, geoiconics appears to constitute a supersystem. However, dialectics of its
development and strong support by geographical cartography will lead in future to geoiconics

becoming a part of renewed and integrated system of cartographic disciplines.

34/[AHUE

O 1. Cnymaiite Ttekct 13, pasnmensr “I'eom3obpaxenue”, “I'eomkoHuka” W cClIeauTe 3a
JUKTOPOM II0 aHIVIMACKOMY BAPUAHTY TEKCTa.

2. Yuraiite AQHIVIMMCKUN BapuaHT TEKCTa. B mpounecce 4YTeHWs Y3HAUTE M BBIIUIIUTE
KJIFOUEBBIE CJIOBA.

3. Haiimute »oTu cnoBa B CJOBape W  BBIMNUINNTE WX B  CJIOBapHOH ¢opMe C TeM
IIEPEBOJOM, KOTOPBIA COOTBETCTBYET COACPKAHHUIO NAaHHOTO TEKCTA.

4. YuraiiTe aHIIMIICKUMI BapuaHT TEKCTa emie  pa3. B mpoumecce 4YTeHMs BBINUIIUTE TE
NPEUIOKEHUs, KOTOpble HauOoJjiee TOJNHO OTPaKAIOT CMBICH TEKCTa.

5. Yopocture HX, OCTaBUB TOJIBKO TE€ CIIOBa, 0€3  KOTOPbIX  HE TepsSercss CMBbICI
npeaioxkeHus. Bl Hanmucanm KOMIIPECCUPOBAHHBIM TEKCT HA AHTJIMKACKOM SI3BIKE.

6. Tpu pa3za mnpouTuTe BCIyX CBOHW KOMIpecCHpOBaHHBIN TekcT. [locie 3Toro 3amummure ero

Ha Kaccery.
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Texcm 13

Bases of geoiconics
Pazoen I1

GRAPHIC ENVIRONMENT

All geoimages exist within the graphic environment which is understood as an any
system of visualisation and modelling of iconic natural and/or social-economic geosystems
suggested to be visually perceived by man or an intelligent device. The graphic environment is
characterised by the following properties:

- 4-dimensionallity enabling to reproduce time and space situations;

- using of geometrical, optical and temporal graphic variables;

- ability to reflect real and abstract objects;

- interactivity which ensures optimal cooperation between man and means of visualisation.

The following kinds of graphic environment, in which the system of geoimages exists,
have been distinguished:

— fixed graphic environment - a system including traditional maps, photos and other
geoimages on «hard» carriers;

— program - controlled graphic environment - a system of geoimages visualization on
the basis of program and technical means of computer graphics;

— imaginary mental graphic environment in which mental or cognitive maps and

patterns are being formulated.

3A4/JAHUE

© 1. Cnymaiitre Ttekcr 13, pazgenst “I'paduueckas cpena” u  cleguTe 3a JAUKTOPOM IO
AHTJINMCKOMY BAPUAHTY TEKCTA.

2. Yuraiite AQHIVIMMCKUN BapuaHT TEKCTa. B mpounecce 4YTeHWs Y3HAUTE M BBIIUIIUTE
KJIFOYEBBIE CIIOBA.

3. Haitnure »Tu ciioBa B clioBape W BBIMUIIATE WX B CIOBAapHOW (opMmMe C TeM TMEepeBOIOM,
KOTOPBIA COOTBETCTBYET COACPKAHUIO JTAHHOI'O TEKCTA.

4. YutaiiTe aHIIMIICKUI BapuaHT TEKCTa emie  pa3. B mponecce 4YTeHHs BBINUILIUTE TE
MpeIoKEHUs, KOTOpble Hambojee IOJHO OTPaKkaloT CMBICA TEKCTa.

5. Yopocture HX, OCTaBUB TOJIBKO T€ CJioBa, ©0€3  KOTOPBIX  HE TepsAeTcs CMBICI
NpeJIoKEeHUs. Bl Hanmucaii KOMIPECCUPOBAHHBIM TEKCT HA AHIJIMHCKOM SA3BIKE CIOBaMHU
aBTOpa.

6. Tpu paza mpouTHTe BCIYX CBOM KOMIIpeccHpoBaHHBIM TekcT. [lociae »sToro 3amuimmre

€ro Ha KacceTy.
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Texcm 13

Bases of geoiconics
Pazoen 111

GEOICONOMETRY

Regarding geoiconics as a science on geoimages, it seems reasonable to distinguish
geoiconometry - a system of disciplines studying the general theory, methods and means of
measurements according to geoimages. Three branches of metric disciplines have been
distinguished (Fig. 3):

geoplanimetry - measurements of 2D geoimages;

geostereometry - measurements of 3D and 2.5D images;

geochronometry or dynamic geoiconometry - measurements of 3D and 4D animated
geoimages.

Geoplanimetry — the most developed branch of geoiconometry — consists of the
following disciplines: cartometry, photogrammetry, morphometry (general, thematic and
anamorphometry), photometry (including densitometry, microphotometry and structurometry),
colorometry.

Geostereometry comprises the same measurement disciplines which are, however,
referred to spatial geoimages: stereomodels, anaglyphs, block diagrams, holograms. The
following branches are well-developed at present: stereophotogrammetry, stereophotometry,
hologrammetry. In the future such disciplines as stereocartometry and stereophotometry, and
stereocolorometry, may develop as well.

Geochronometry consists of dynamic cartometry, dynamic photogrammetry and
cineholologrammetry. Dynamic morphometry, dynamic photometry and are to be developed.

The suggested classification systematizes all geoiconometric disciplines known at
present, places them in order, specifies spheres of their application, points out possibilities of
growth and development, and is favorable to be approached as a separate scientific branch

within geoiconics.

Geoiconometric indices make up separate databases for mathematical modeling and
mapping by using GIS technologies. Contemporary Earth sciences need numerous analytical

and synthetic quantitative parameters which are provided by geoiconometry.
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A 4
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A 4
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A 4
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A 4
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Fig. 3 — System of geoiconometry
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34/JAHUE

© 1. Cnymaiite Texkct 13, pasnmensl “I'eonkoHOMeTpus” M CIeIUTe 3a JUKTOPOM IO
aHTJIMICKOMY BapHaHTy TEKCTA.

2. Yuraiite AQHIVIMMCKUN BapuaHT TEKCTa. B mponecce 4YTeHWS Y3HAUTE M BBIIUIIUTE
KIIFOUEBBIE CII0BA.

3. Haiimute »oTu cnoBa B CJOBape W  BBINUINNTE WX B  CJIOBapHOH ¢opMe C TeM
IIEPEBOAOM, KOTOPBIA COOTBETCTBYET COJIEPKAHUIO JAHHOI'O TEKCTA.

4. YnTaliTe aHITMICKUN BapHaHT TEKCTa €lE pa3 U CMOTPUTE Ha JIEHOTATHYIO CXEMY K
TEKCTY.

5. PacckaxxuTe  ITOT TEKCT Ha AaHIJIMICKOM S3bIKE, OMNHUpascCh  Ha JEHOTATHYIO KapTy K
TEKCTY Ha aHTJINHCKOM SI3BKE.

6. 3anuInTe CBOM Mepecka3 Ha MarHUTO(OH U OI[CHUTE €ro.
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