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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
These

abilities distinguish GIS from other

benefits offered by maps.

information systems and make it
valuable to a wide range of public and
private enterprises for explaining

events, predicting outcomes, and

planning strategies.

The major challenges we face in
world

the 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

HIOHATHE I'HC

ITUC — »5T0O OCHOBAaHHBIM Ha HCIOJL30BAHUU

KOMIIBIOTCPHBIX TEXHOJIOTHI HUHCTPYMCHT I

KaprorpadupoBaHus u aHaiin3a OOBEKTOB WU

SIBJICHI/Ifl, PaCIoOJIOKCHHBIX n ITPOUCXOAAIIINX Ha

noBepxHoct  3emun. ['MC-texHomorus oOBEAUHSAET

O6H_II/IC orncpanum ¢ OazaMu JAaHHBIX, TAaKHWC KaK 3aIIpoC

" CTATUCTUYECKUU aHangn3 c VHUKAJILHOM
BU3VAIIM3allMEr W reorpadyMyecKuM  aHAJIU30M  —
MPEUMYILECTBaMH, MPE0CTABIIEMbIMU OOBIYHBIMHU

KapTamu. OTh Bo3MOxHOCTU BblaesA0T ['MC u3 psna
Ipyrux  HH()OPMAIMOHHBIX CHUCTEM M JeJIal0T HX

HOCHHBIMH JUIA IIMPOKOro psaaa O6HIGCTB€HHI)IX u
YaCTHBIX HpeI[HpI/IHTI/Iﬁ JJIA 00BSACHEHHS IIPOUCXOOAIINX

HBJICHI/Iﬁ, IIPOrHO30B U CTPATCTUYCCKOI'O IIJIaHUPOBAHHA.

Baxwneine r100aJbHbIE HDO6J’I€MLI B
COBpEMCHHOM MHPE — TECPCHACCICHHUEC, 3arpsia3HCHHC
OKpYKaroIei CpEabl, YHHUYTOXKCHUC JICCOB,
OPHUPOAHBIC KaTaCTDOd)LI — HMCIOT APKO

BBIPKCHHBIN FeOFDad)I/ILIeCKI/Iﬁ XapakKTep.

I'eorpaduyeckue KOMITOHEHTBI YUYHUTBHIBAIOTCS

Kak I1pu pasMCUICHUUN HOBBIX HpeI[HpHSITI/IfI, TaK U

JUIS  HaXOoXJeHus HauOonee yAOOHBIX TOYB s

BbIpalllUBaHU 0aHaHOB WU pacueTa KpaTqaﬁmero

oyTu ajid CICHOBAHUA  CIIACATCIIBHBIX MAIOIHWH IIPHU

HECYACTHBIX ClIydadaXx.

I'NC 1npenocTaBisioT MOIITHBIC CpEaACTBa JJIA

TOTO, YTOOBI C031aBaThb KapThl, HHTCTPUPOBATH

I/IHCbODMaI_[I/IIO . BU3YAJINM3HUPOBATH ClicHapuu, peuiaThb

CIIOXHBIC HDO6J’IGMBI, OpeaAcCTaBIATh nacu u

pa3padaTeIBaTh 3¢hdheKTUBHBIE pELICHUS,

KOTOPLIC

HHUKOIr'Ja 10 3TOT0 paHEC HC NPUHUMAJIUCE.



before. I'mc - oaro HHCTPYMEHT, HCIIOJIb3yEeMBIi
GIS is a tool used by individuals | wactHbIMU JIUIAMH, OpraHu3aIUsIMH, IIKOJIaMH,
and organizations, schools, | opranamu  ympaBieHus, a TaKKe MPESAIPUITUIMH,
governments, and businesses seeking | uimymme  HOBbIE IyTH IS PEHIEHHS  CBOHX
innovative ways to solve their | mpoGiem.
problems. Pemenue KapTorpaduueckux u reo-
Mapmaking and  geographic | rpaguyeckux 3amay neno He HoBoe, oaHako [UC
analysis are not new, but a GIS | BeITOMHAIOT 3TH 3agadd Jiydine W OBICTpEE, YeM C
performs these tasks better and faster | ucrons3oBanrieM  TpagWIMOHHBIX  TexHojormit. K
than do the old manual methods. And, | Tomy xe, 10  pasButuss [MC-TexHONOTHIA JHIIb
before GIS technology, only a few | HemHorne cHeHATUCTBI HMMEIM JOCTATOYHO  OIBITA
people had the skills necessary to use | mist  ucnoibp3oBaHus  reorpaduyeckoil  MH(GOPMAIUH
geographic information to help with | B mensx npuHATHS peIICHHIA.
decision making and problem solving. Ceronns '’mc - »sro HHIYCTpHS,
Today, GIS is a multibillion- | ucronp3yrormas MWIIMOHBI  J0JUIAPOB, B KOTOPOIi
dollar industry employing hundreds of | pabotaroT COTHH TbICSY JIIOJCH [0 BCEMY  MHUDY.

thousands of people worldwide. GIS | TUC U3YYaAIOT B IKOJax, KOJIIe/DKAX,

IS taught in schools, colleges, and | ynuBepcurerax. IIpodeccuonansl B 1000l 00aacTH

universities throughout the world. | Bce 6Goiee CO3HAIOT _ MPEUMYIIECTBA _AyMaThb U

Professionals in every field are | paboraTh reorpadudecku.

increasingly aware of the advantages
of thinking and working
geographically.

3A/JAHUE

1. IlpoutuTe TEKCT Ha PYCCKOM $A3bIKE, MPUIyMalTe CBOM 3aroJioBOK M HAMUIIUTE €ro.
(Ymo maxoe 'MC u rakoevl ux npeumywecmea?)

2. YuraiiTe  pyccKMii ~ BapuaHT TeKCTa W B IIpolecce UTeHHMs IMOJYepKHuBaiiTe Te
NPE/UIOKEHUs,, B KOTOPBIX 3aKJIOY€HAa OCHOBHasg MbIciab Tekcra. ChopMmynupyiite OCHOBHBIE
MBICIIU CBOHMMH CJIOBaMH, 3alHILINTE UX.

I'UC — smo uncmpymenm Onsi Kapmocpagupoeanusi U aHAIU3A 3eMHbIX 00beKmos U
saenenuti. I'MC — smo Komnviomepnas mexHoOLo2Us, Komopas o0veouHsem onepayuu ¢
bazamu OauHLIX (3aNpPoc, CMAMUCMUYeCKUll aHalu3) U GU3VAIU3AYUIO U 2eocpaduiecKui

ananuz. [THC — »osmo cpedcmseo 011  co30aumusi Kapm, uHmezpayuu  uHgopmayuu,



BU3VATU3AYUU — CYEHApues,  peuleHUsi CILOJNCHLIX NpobieM, pazpabomku uoei u NPUHAMUS
sgpgpexmuenvix  pewenutl. Ilpogeccuonanvt 8 060U o0bIACMU OCO3HAIOM  NPEUMYUIeCMBA
oymams, pabomamev U pewiamv 2ceozpaguuecku maxue 2no0albHble MUposvie  npobrembl,
KaK nepeHaceieHue, 3acps3Henue u m.o.

3. CocraBbTe JICHOTaTHYIHO KapTy K TEKCTY Ha pYCCKOM s3bike. [Ipumep aeHOTaTHOM
KapThl Ha PYCCKOM SI3bIKE COACPIKUT PUCYHOK 1.

4. YuraiiTe pycCKUIl BapuUaHT TEKCTa, B IPOLIECCE UYTEHHUS BBIIUCHIBANTE KIIOUEBBIE CIIOBA
B KOJOHKY (TIOJ KJIFOUEBBIMH CJIOBAaMH Mbl [TOHHMMAaeM «TJIaBHBIC, OIMIOPHBIC» CIIOBA, KOTOPBIC

IIOMOI'alOT HaM IIOHATH COACPIKAHUEC TeKCTa).

ruc GIS (geographic information system)

KOMNbIOMEPHBLE MEXHOI02UU
uHCmpymenm
Kapmoepagpuposanue

ananus

00vexm

s6eHue

3ems

00beOUHAMb

onepayuu

baza 0anHbIx

3anpoc

cmamucmuyeckuil
eeoepaghuueckuti

8b10eIAMb

uHpoOpMayuorHas cucmema
npocHO3

cmpame2uieckoe NIaHUpoBaHue
2n0banvHvle npoobaembl
nepenaceneHue

3aepsizHenue OKpyscauell cpeovl
VHUUMOMiCEeHUe J1eCO8

npupooHvle Kamacmpogpul

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

2eoepaguueckuli xapaxmep geographic dimension

UHmMe2pUPoB8amv UHGPOPMAYUIO integrate information

BU3VAUIUPOBAMb CYECHAPUU visualize scenarios
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Pucynok 2 — /leHotatHass kapTa K TEKCTy | Ha aHITIMHCKOM SI3BIKE
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peuamy CLoNCHbe NPOoD.IeMbL solve complicated problems
npeocmaesisams uoeu present ideas
paspabamoleams d¢hghexmusHovle peuieHst develop effective solutions
yacmuule 1uya individuals

Op2aHbvl ynpasieHus governments

npogheccuonan Professional

0co3Hasamv Aware

npeumywecmasa advantages

® 5. Cnymaiite TekcT 1 u cieauTe 3a JMKTOPOM MO aHIJIMICKOMY BapHaHTY TEKCTa.

® 6. CnymaﬁTe 9TOT TCKCT CHIC pa3 HU CICAUTC 3a JUKTOPOM IO PYCCKOMY BApHUAHTY
TEKCTA.

7. UuTaiiTe aHraMiicKUil BapumaHT TekcTa. B mpoiuecce 4TeHHWs  y3HAlWTe U BBIIULIUTE
KJIIFOYCBBIC CJIOBA, COOTBCTCTBYIOIIUC TEM, KOTOPBIC Bbl YK€ BBIIIHCAJINA B PYCCKOM BApHUAHTC
TeKkcTa. Brimumure ux HAIIPOTHUB PYCCKUX TCPMHUHOB TAK, KaK OHH BCTPEYAIOTCA B TCKCTC.

8. UwraiiTe aHTIMHCKUI BapWaHT TeKcTa emie pa3. B mporecce YTeHHS BBHIMUIIATE TE
MMpCIJIOKCHUA, KOTOPLBIC Hauboiee IIOJIHO OTpaxxaroT CMBICJI TEKCTa (H,HeprIe
Hpe,[[J'IO)KeHI/IH). prOCTI/ITe HnXx, O0CTaBHB TOJBKO TC CJIOBA, oe3 KOTOPLBIX HC TEPSACTCA CMBICII
MMPCATIOKCHUA. Brl Hanumcanu KOMHpeCCI/IpOBaHHHﬁ TEKCT Ha aHIVIMICKOM S3BIKE CJIIOBAMH
aBTopa.

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. CocTaBpTe [IEHOTAaTHYIO KapTy K TEKCTy Ha aHTJIHHCKOM s3bike. [Ipumep meHoraTtHOU
KapThbI HA AHTJIMMCKOM S3BIKE COACPIKUT pPUCYHOK 2.

10. CﬂymaﬁTe 9TOT TCKCT Ccmec pa3, CICAUTC 3a COACPKaHHUEM TCKCTa IIO HCHOTaTHOﬁ
KapTe K aHMVIMMCKOMY BApUAHTy TEKCTa.

11. Tpu pa3za mpoudTuTe BCIYX CBOM KOMIpeCCHUpOBaHHbIM TekcT. llocme storo 3amummre

€ro Ha Kaccery.
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COMPONENTS OF A GIS

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

Hardware

Hardware is the computer on
GIS

software

which a
GIS

range

operates. Today,
runs on a wide
types,

servers to

of hardware from

centralized computer

desktop computers used in stand-

alone or  networked  configura-
tions.

Software

GIS

functions

software  provides the

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 user interface
(GUI) for easy access to tools.

Data

Possibly the most important

Texcm 2

COCTABHBIE YACTU THC

Pa6ora THMC  o0ObemuHseT MATh  KIIIOYEBBIX
KOMITOHCHTOB: KOMITBIOTEpHAsI TEXHHKA, IMPOTPAMMHOE
obOecrieueHre, MAaHHBIC, JIOJA W METOABl 00pabOTKH
JIAHHBIX.

KOMHLIOTepHaﬂ TEXHHUKA

KOMHBIOTepHaSI TCXHUKaA npeacraBjiCHa B

OCHOBHOM KOMITBIOTEPaMH, Ha KOTOPBIX (yHK-
LUOHUPYET I'MC.  Ceronus IpOrpaMMHOE
obecneuenne I'MC  wucnonb3dyer  MMPOKUH  psiX
KOMHLIOTepHOﬁ TCXHUKU: oT HCHTPAJIM30BAHHBIX

KOMIIBIOTCPHBIX CCPBEPOB A0 HACTOJBbHBLIX IICP-

COHAJIbHBIX KOMIIBIOTEPOB B CaMOCTOSITEJIbHOW U
CETeBOW KOH(UTYpaLHH.

ITIporpamMmmHoe obecnieyenue

[IporpamMmmHoe  obecrnieueHue JUISL 'c
MPEJOCTaBIISAET byHKIUN U HUHCTPYMEHTHI,
HE00XO0/AUMBIE JUIs XpaHEeHHUs, aHaJM3a U
oToOpaxkeHusi reorpaguyeckol uHpopmanuu. B
OCHOBHOM 3TO:

— WHCTPYMEHTHI  JJi1  BBOJAa U 00pabOTKH
reorpaguueckoil nHpopMaLuu;

— CHCTeMa yIpaBlieHHs 0a3aMH JaHHBIX;

— WHCTPYMEHTBI, Ha  KOTOPBIX OCHOBAHO

BBITIOJIHEHUE Teorpauyeckux 3ampocoB, aHAINW30B, U
oToOpakeHHsI reorpapruueckux 00bEKTOB;

— rpaguyeckuil MoJb30BaTENbCKUIl MHTEepdenc st

o0eryeHus JocTyna K yKa3aHHbIM  BBIIIE
WHCTPYMEHTaM.

JlanHbIe

JlanHBIE — 9TO, BO3MOJXKHO, HamOoJiee BaXKHBIN
komnoHeHT ['MIC. Teorpadpuueckue JgaHHbIE WK

11



component of a GIS is the data.

Geographic  data  and related

tabular data can be collected in-

house or purchased from a
provider. A GIS

data with

commercial data
will  integrate spatial
other data resources and can even
DBMS,
organizations to

their

use a used by most

organize and
maintain 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 use it to help them perform
their everyday work.
Methods
A successful  GIS

according to a well designed plan

operates

and business rules, which are the
models and operating practices

unique to each organization

3AJJAHUE

peNSAIMOHHBIE TAOMUIBI JAHHBIX MOTYT OBITH COOpaHBI
¢bupmbl, 6O

KOMIIaHHUH,

a00  HEMOCPEJCTBEHHO  YCHUJIHSIMH

npuoOpeTeHsl Yy KOMMEPUYECKHUX

MpeAOCTaBIAIOMMX HeoOxomumyro uHbopmaruio. [TMC

00BbeIUHSAECT  MPOCTPAHCTBEHHYH  HHpOpMAIUo 00

00beKTax ¢ UHPOpManue, MOJYyYeHHOH U3 APYrux

WCTOYHUKOB TPU TOMOIIM  CHCTEMbl  YIpaBICHUS
0azaMl  JTaHHBIX, UCIOJIb3YEeMbIMU MHOTUMU
OpraHu3alsIMu IE 3¢ (HEeKTUBHOTO yIpaBICHUS

CBOMMH JaHHBIMHM, B TOM YHCIJIC HpOCTpaHCTBeHHOﬁ

nHpOpMaIHEH.

JIronmu

Iruc TEXHOJIOTUH MaJI0o IIEHHBI Oe3 JIoNEH,
KOTOpBbIE YIPaBISAIOT CHCTEMOM U TUIAHUPYIOT
pELIEHHE  COBPEMEHHBIX MHUPOBBIX mpobiem. B
obmactu T'MC-texHomoruii  pabOTaOT  CIEIHAIUCTHI
TEXHUUYECKOTO Mpoduisi, KOTOpble MPOCKTHUPYIOT U
nogaepxkuBaloT padory IUC, a Takxke apyrue
CIICIMAJINCTEL, IIOMOTafOIIHe B IMOBCEIHEBHOM

obciyxuBanuu ['MC.

Metoasl

I'MC  ycnemHo  paboTaeT B COOTBETCTBHM C
XOpOIIO CHPOEKTHPOBAHHBIM IUIAHOM U IpPaBUJIAMHU
pabOTBl  CHUCTEMBI, KOTOpbIE SBIAIOTCA MOJAEIAMH U

10 CBOEMY YHHUKAJIBbHBI JI K&)KI[OfI OopraHu3anuvu.

1. IlpoutuTe TEKCT Ha PYCCKOM SI3bIKE, IPUIyMalTe CBOI 3ar0JIOBOK M HAIMILUTE €TO0.

2. YuraiiTe pycckuii ~ BapHaHT

NpEAJIOKCHUSA, B KOTOPBIX 3aKJIHOYCHA OCHOBHAS MBICIIL TCKCTA. C(l)OpMyHprﬁTe

TCKCTa HW B

nmponecce 4YTCHUA HO,Z[‘-ICpKPIBElﬁTC TC

OCHOBHBIC

MBICJIM CBOMMM CJIOBaAMHU, 3aIIMIIUTE HX.

3. CocraBbTe IEHOTATHYIO KapTy K TEKCTY HA PYCCKOM S3bIKE.

12



4. YuraliTe pYyCCKHM BapHaHT TEKCTa, B TIPOIECCE YTCHHS BBIMHCHIBANTE KIIIOYEBBIC CIIOBA
B KOJIOHKY.

® 5. CnymaiTe TEKCT 2 U CIEIUTE 32 TUKTOPOM TI0 aHTJIIMHCKOMY BapHaHTY TEKCTa.

® 6. Caymaiite 3TOT TEKCT emle pa3 M cleguTe 3a JUKTOPOM IO PYCCKOMY BapUaHTy
TEKCTa.

7. UuraiiTe aHIIMIICKMN BapuaHT TeKcTa. B mpouecce ureHus y3HaATe M BBIIUIIUTE
KJIFOUYEBBIE CJIOBA, COOTBETCTBYIOIIME TEM, KOTOpPBIE BBl YK€ BBIIIHACAIU B PYCCKOM BapUaHTE
TEKCTa. BpinuimTe UX HaIPOTUB PYCCKUX TEPMHUHOB TaK, KAK OHU BCTPEYAIOTCA B TEKCTE.

8. YwraiiTe  aHIVIMHCKUII BapuaHT TeKcTa eme pa3. B mporecce YTEHUs BBIMMIIUTE TE
IIPEJIOKEHUS,  KOTOpble  Hauboiee IOJHO  OTPaXalT  CMBICI TeKcTa  (siAepHbIE
MpeJIoKeHUs). YIPOCTUTE UX, OCTAaBUB TOJBKO TE CJIOBA, 0€3 KOTOPHIX HE TEPSETCS CMBICI
NpeAJioKeHus1. Bpl Hamucany KOMIIPECCUPOBAHHBIM TEKCT HAa AHTJIMHCKOM  SI3BIKE  CIIOBaMU
aBTOpA.

9. CocraBbTe IEHOTATHYIO KapTy K TEKCTY Ha aHTIIUICKOM SI3bIKE.

® 10. CnymraiitTe  3TOT TEKCT €IIe pa3, CIEeOuTe 3a COACpKAHWEM TEKCTa IO JACHOTATHOM
KapTe K aHTJIMHCKOMY BapUaHTy TEKCTa.

11. Tpu pa3a mpouTHUTE BCIyX CBOM KoMIpeccupoBaHHbIM TekcT. [locie 3Toro 3amummre

€ro Ha KacceTy.
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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 PABOTAET I'HIC

ric XpaHUT nH(OPMAIIHIO 00

OKpY>KaroIeM Mupe B BUJIE Habopa

OBITH

Orta

TEMATHUYCCKUX CJIOCB, KOTOPBIC MOT'YyT

CBSI3aHBI MEXIy  coboii  reorpaduyeckH.

mpocTas, HO qpe:stIqaﬁHo MoOIIHasa u

Pa3HOCTOPOHHAA KOHILCIIIHUA JOKa3ajia IHEHHOCTDh

I'MC B pemieHUd MHOTUX COBPEMEHHBIX MHPOBBIX

npobiemM  OT TPAaCCUPOBAHUS IIyTM MAIIWHBI IS

AOCTaBKM  TOBapa A0 MOACIUPOBAHUA ri00abHBIX

aTMOC(hEepHBIX SBICHUIA.
I'eorpajduueckasi npuBsizKa

I'eorpaguueckas uH(popManus MOXET

CozIepKaTh reorpa)uuecKyIo CCBUIKY Ha

MCECTOITIOJIOKCHHUEC 00BCKTOB B SIBHOM BUAC:

A0JIrota W MUPOTAa WM  HAIIMOHAJIbHAA  CUCTEMa

KOOpAWHAT, a TaKXKC B HCIBHOM! TIOYTOBBIN

aapec, WHJCKC, HOMEP JIECHOTI'O MacCCHBa niIn

HOMED aBTOJIOPOTH. ABTOMaTH3UPOBAHHBII

Iponecc, Ha3bIBAEMBIi TCOKOAUPOBAHUECM,

HCIIOJIB3YCTCA JJIA r[peo6pa3013aHI/I;1 reorpa(bnqec-

KO MIPUBA3KH, 3aJaHHOM B HEsBHOU (dopme

(ommcanue aapeca  00BEKTa) B SABHYIO (pasinyHOE

MCCTOHOJ'IO)KGHI/IG). Feorpacbnqecxaﬂ IMpUBsA3Ka IMO3BO-
JACT OIIPCACIINTD MCECTOITIOJIOKCHUC MMPOCTPAHCT-
BCHHBIX O6’I)GKTOB, TaKHuX KakKk JCJIOBBIC U1

JIECHBIE YYacTKH, a TakKe COOBITMH W SIBJICHHM,

Halnpumep 3CMIJICTPSACCHUA, MMPOUCXOAAIIHNX Ha

MOBCPXHOCTHU 3EMIJIH, U UX JalbHEHUIIIEro aHaIu3a.

BekTopHble U pacTpoBbie MoeIH

I'cC pabortaroT ¢ nByMsa ¢yHIaAMEHTAIHHO

Pa3sHbIMU THIIaMU reorpa(bnqecm/lx MogeIeH.
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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

hospitals. raster model has

evolved to 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  disadvantages.
Modern GISs are able to handle both

models.

BEKTOPHOM W  pacTpoBodM. B  BekTopHO  Momenu
uHpopManus O  TOYKAX, JIMHUAX W TUIOMIATHBIX
00BEeKTax KOAUpYETCd M XpaHUTCH B BHJIC
Habopa KOOpAHHAT X, Y. MecronosnoxeHue
TOYEYHOI'O o0BeKTa, Harpumep, OypoBoit
CKBa)XHMHBI, MOKET ObITh ~ ONMHCAaHO B  BHJE
IIPOCTOU napel KoopauHaT X, y. HMapopmamus o
JIMHEWHBIX 00BbeKTax (mopory, pPEKH)  MOXKET
XpaHUTBCA B BHAEe Ha0opa KOOpAWHAT MHOXKECTBa
TOYEK. [Inomanuele OOBEKTBI,  TaKue KaK
TEPPUTOPUH,  BBICTABJIEHHbIE  HA  MPOJAXYy WU
BOJOOXpaHHBIE 30HBI PEK, MOryT OBbITh ONUCAHBI
3aMKHYTBIM KOHTYPOM, COCTOSILIUM K3 MHOXECTBA
TOYEK.

BexTtopHble Mozenu  OCOOEHHO  MOJIE3HBI  JUIS
ONMMCAHUsl JUCKPETHBIX, T.€. HMEIOLUX KOHEUYHbIE
pa3Mepbl,  MPOCTPAHCTBEHHBIX  OOBEKTOB,  OIHAKO
BEKTOPHbIE MOJIEIM  PEAKO  HCHOJIB3YEeTCs I ¢
ONMCAHUS HENPEpPhIBHO  MEHSAIOIUXCS  OOBEKTOB,
TaKMX  Kak TUObl  [OYB  WJIH JIOCTYITHOCTh
CTOUMOCTH JgeyeHus B OOJbHMIIE. PactpoBsie
MOJIETHN ObUIM  CcO3JaHbl B  KauecTBE Mojejel,
paboTaronmx c HENPEPHIBHBIMU  OOBEKTAMH.
PacTpoBble  HM300pa)eHHs COCTOAT U3 YHOPSA0YEH-

HOro Ha6opa 9JICMCHTOB B BHAC CCTKH, JOBOJIBHO

MOXOKeW Ha OOBIYHYIO  OTCKAaHWPOBAHHYIO

KapTy

nim  kaptuHky. O0e  mojenu XpaHeHUs reorpadu-
YECKUX  JIaHHBIX — BEKTOpHas W pacTpoBas —
UMEIOT KaK TPEUMYIIECTBA, TaK M  HEJOCTaTKH.
Cospemennbie  [MC CIIOCOOHBI ~ ONEPUPOBATH C

000MMH TUNIAMHU TreorpapuuecKux MoJENeH.
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3A/JAHUE

1. YnraiiTe pycCKMil BapuaHT TEKCTa C TaKOM CKOPOCTBHIO, YTOOBI KaKk MOJXKHO JIydIle
MOHAATh COJIEpKAHUE.
2. YuraiiTe  pycCKMH BapHaHT TEKCTa €IIe pa3, B MPOIecce YTCHHs BBINUIIUTE T€ CJIOBA,
KOTOpBIE HYKHBI JUISl PACKPBITHS JTAHHOM TEMBI.
3. UnTaiiTe aHTIMICKMI BapHaHT TEKCTa, B IPOLIECCE YTEHHsS Y3HAWTe M BBIMUIINATE 3TH
CJIOBA B AHIVIMIICKOM BapHaHTE.
4, Beimumure UX B TEKCTOBOW, a MOTOM B CJIOBapHOH ¢opme.
® 5. Cnymaiite TekcT 3 Ha aHIJIMHCKOM sI3bIKE, IIOCTapaMTech IOHATH €ro Ha CIyX C
nepBoro pa3a. To, YTO HEMOHITHO, YTOYHUTE C IOMOLIbIO TEKCTA HA PYCCKOM SI3BIKE.
® 6. CnymaiiTe TekcT 3 eme pa3 U B Mpolecce CIyHIaHWs TEKCTa Ha aHTIUHCKOM S3bIKE
oOpaTuTe BHUMaHHE Ha T€ MPEAJI0KECHHUS, B KOTOPBIX TOBOPHUTCS O:
... TEMaTUYECKUX CIIOAX;
.. Teorpadu4ecKoii MPUBSI3KE;
.. BEKTOPHBIX MOJEJSIX;
. cnoco6ax xpanenus uapopmamnmu B ['1C;
.. PaCTPOBBIX MOJIETIAX.
7. CocTaBbTe KOMIIPECCHUPOBAHHBIM TEKCT Ha PYCCKOM S3BIKE.
8. Hanummre cBOMMM CJIOBaMM KOMIIPECCHPOBAHHBIH TEKCT Ha AHIVIMHCKOM S3BIKE.
9. CocraBbTe JEHOTATHYIO KAapTy K AaHTJIMHCKOMY BapHaHTy TEKCTa.
10. ITlepeckaxxuTe TEKCT Ha aHIJIHMICKOM s3bIKE,  OMHPAsCh HA JIEHOTAaTHYI KapTy Ha
AHIJIMMCKOM s3bIKEe. Hanuinre cBOM mepeckas.
11. IIpoutuTe CcBOW mepecka3 BCIYX.
12. 3anummre ero Ha MarHUTOQOH.
13. IIpocnymaiiTe CBOIO 3amuCh, OLECHHUTE €e.

14. 3anumure Ha MarHuTO()OH UCIpaBIECHHBIH BapHUaHT.
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ORGANIZATION OF GIS WORK
(PART 1)

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

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

e 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

OPTAHU3ALIMA PABOTHI THC
(YACTb 1)

Ycranoska 'NC
I'MC ycranaBnuBaercs B 4 craauu:

e OmnpeneneHue XapaKTEePUCTUK MPOEKTa,

TpeOoBaHMIA 10JIb30BATENS U IJIAHUPOBAHMS

COOTBCTCTBCHHO.

e [loaroroska NPUWIOKEHUN I KaXIOOM  CTaauu

HPOEKTA.

COop u oObenuHEHUE ITaHHBIX.
¢ BrimonHenue.
Cragus 1:
ruc
Ota

Omnpenenenne  XapaKTepUCTHK

cTagus OIIpeacIsACT TpC6OBaHI/I$I K

JaHHBIM u SABIIACTCA

I'c.

Inp €IIIOCHLIKOMN K

Pa3BUTHUIO I[OJ'DKHI)I OBITh OIPCACIICHBL

MHPACTPYKTYpa,

CUCTEMY, MMPOUCXOK-

ITOBEPXHOCTHBIC CJIOn n

KOTOPLIC BBCACHLI B

OymyT

JACHHUC JaHHBIX, nxX HWCTOYHHUKH H (bOpMI)II

anI/I6YTI/IBHBI€, Fpa(l)I/I‘-IeCKI/IG HUCTOYHHUKHU JOaHHBIX,

TaKHe Kak KapTa, TEXHHUYCCKHEC YCPTECIKU WA

BHCIIIHHUC (baﬁﬂbl n3 CYIICCTBYOIINUX CHUCTEM.

Bremonasiorcs HCIIBITAHUA JaHHBIX O6p8.3]_IOB ,

YTOOBI OIpCACIINTD nux Ka4ueCTBO W IIPOU3BOAU-

TENbHOCTh  LHU(pOBaHUS Kak  cpexactBa  cOopa

JaHHBIX Ha TEX YPOBHAX, TJA€ PpCaicCH BBOJ

rpaduuecKoit uHpopmauuu. Ha  sTOoM niare

TaKkKe orpezaensercs nponykuusi,  TpeOyemas

IIOJIB30BATCIIAM. OHpe)IeJ'ISHOTCSI IIPUITOKCHUSA
THUIIOB

Bce

JJIA PA3JINIHBIX HCIIOJIBb30BaHUA u

MOJIb30BaTelei. HUCCICI0OBaHUA 110 BCEM

OTHOCAIIMMCA K ACly  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.

e Structures.

e Dams and hydroelectric structures.

e Roads, paths, and access roads.

¢ Vegetation and landscaping.

e Lighting systems.

e Topography.

e Fencing and security systems.

e Canals and pipelines.

o Water supply infrastructure.

e Sewage and drainage
infrastructure.

e Subdivision blocks and lots.

e Land use data.

e Townplan maps.

e Communication networks.

e Materials handling systems

o 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 IYHKTE, MOTYT OBITH OIpPEIEIECHbI

clleAyIolIne JIOTUYECKHUE cIou, BKJIIOYAIOIIIE
B3aUMOCBSI3U CPElIU Pa3IMUHBIX CIOEB.

® COOpY)KEHHS;

e 1aMOBI U THJIPOIJIEKTPUUECKUE COOPYKEHHUS;
® JIOpPOT'H, JOPOKKH U MOIBE3THBIE JOPOTH;

® pPacTUTENBHOCTb U JaHAWADT;

® OCBETHUTEJbHbIE CUCTEMBI;

e Tonorpadus;

® OrpakJICHHE U CHUCTEMBI 0€30I1aCHOCTH;

e KaHaJbl U TPyOOIPOBOIBI;

e UHQPACTPYKTYpa BOJOCHAOKEHNUS;

¢ KaHaJIM3allMOHHas1 U JApCHAXHaA

uHppacTpyK-
Typa;

® CCKIIMU ¥ 3€MEIIbHBIC YIaCTKH,

® JIaHHBIC 3€MJICTIOJIb30BAHUS;

® KapThl TOPOJIOB;

® KOMMYHUKAIIHOHHBIE CETH;

® CHCTEMBI pa0OThI C MaTepHATIAMHU;

e cpenctBa OOPHOBI C OTHEM;

e He(TSIHBIC, Ta30BBIC H BOJIHBIC CHCTEMEI;

® KapThbl HAJIOr000JI0KCHUS.

Cranus 2: IloaroroBka npuJjioxkeHui

Lenb

MIPHUIIOKCHUSA u

BTOpPOH cTaguu  — HOJITOTOBUTE

YeNOBEKO-MAIIUHHBI  HHTEpdeiic

B COOTBCTCTBHUH C XapaKTCPUCTHKAMHU, onpezlenéH-

HBEIMHA Ha NpeAbIAyIed cTaauu, s yao0cTBa

KOHEYHOTO Tojb3oBaTend.  Takum  oOpa3oMm,  9Ta

cragus BKJIIOYacT OMpCACIICHUC HpI/IJ'IO)KCHI/Iﬁ B

KaXXJ10M CJI0€ n o0acTsax BCEX 9JICMCHTOB,

MIPOEKTUPOBAHUE uHTepdeiica; MOATOTOBKY  JUISt

yno6cTBa OoubIMOTEKN YCIOBHBIX 3HAKOB;

nporpaMMupOBaHHuC Pa3JINIHBIX HpI/IJ'IO)KCHI/Iﬁ n
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applications, and customization of the
various platforms for individual use.
The preparatory work is based on
existing dedicated systems, and consists
mainly in adapting the applications to
the defined characteristics of the system.
This stage begins after completion of

the planning stage.

3A4/JAHUE

1. YuraiiTe pyccKUl BapuaHT
MOHATH COJIEpPIKAHHUE.

2. YuraiiTe pyCCKHi

TCKCTa C

BapUaHT TEKCTa

HAaCTPONKY Pa3INYHbIX wiarpopm Ui
UHIUBUAYAIBHOIO HCIIOJIb30BaHMSL.

[MoaroroBuTeNbHAS paborta OCHOBaHa Ha
CYLIECTBYIOIINX HaJEKHBIX CUCTEMAX U
3aKJIloYyaeTcs, IJaBHbIM ~ o0Opa3oM, B  ajanTaluu
NPUIOKEHUH K  ONPENENEHHBIM  XapaKTEPUCTHKaM
CUCTEMBI.  JTa cTaaus Ha4yMHAETCs 1oCJIe

3aBCPUICHUA CTaAWH ITIJIaHUPOBAHUA.

TaKou CKOPOCTBIO, YyTOOBI KaK MOKHO Jydaie

CIIc pas, B Mpouecce 4YTCHHUSA BBIIHUIIUTE TC CJIOBA,

KOTOPLIC HYXHBI I PaCKpPbITUA I[aHHOfI TEMBI.

3. UuraliTe aHIVIMICKUNA BapHaHT

CJIOBa B aHIJIUNCKOM BapHUaHTC.

TCKCTa, B

npouecce UYTCHUA y3HaI>'ITe W BBIIIHNIINTC 3THU

4. Beimumurte ux B TEKCTOBOM, a IIOTOM B CJIOBapHOM (hopme.

® 5. Caymaiite TekcT 4 Ha aHIJMICKOM sI3bIKE, IOCTApalTeCh MOHATH €ro

Ha CIyX C

nepBoro pasza. To, 4TO HEMOHSATHO, YTOYHUTE C TOMOIIBIO TEKCTa HAa PYCCKOM S3BIKE.

® 6. Cnoymaiite Teker 4 eme pa3 U B IpoLEcce CIYIIAHUS TEKCTa Ha aHIJIMICKOM sI3bIKe

oOpaTtuTe BHUMaHHUE Ha TE MPEJIOKEHUS, B KOTOPBIX TOBOPUTCS O:

.. XapaKTepUCTUKAX, TpeOyeMbIX i opranuzanuu padors: I'UC;

.. Jormyeckux ciogx ['NC;

.. IOJITOTOBKE MPHUJIOKEHHUI;
.. TIOATOTOBUTENIHHOM padoTe.
7. YwuraiiTe

MH(OPMAIIHIO O TOM,

AHTIIMHACKUM BApHUAHT TCEKCTa W B MNPOHECCC HYUTCHHUA HaliIuTe W BBIIUIINTE

... KaKue CTaJiny BKII0UaeT mpoiiecc opranuzaiuu padotsr ['UC;

... KAKH€ XapaKTCPUCTHKU JOJIZKHBI OBITE OIMPCACIICHBI HA nepBoﬁ CTaauu.

8. ObocHyiite, onupasch Ha AaHIMNIMACKUN BAapHAaHT TEKCTa, CIEAYIOUINE YTBEPIKICHHS:

1) Ana s¢pdextunoit paborer 'MC nomxHa oTBeyaTh TpeOOBaHMSM IMOJIbH30BATEIS.

2) 'NC obnanaet obmnpHONH HHpOpMaIUEil BO MHOTUX 00JAcTsIX HApOAHOIO XO3siCTBa.
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ORGANIZATION OF GIS WORK
(PART 11)

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:
e Alphanumeric data on various types
of facilities, such as lampposts, water
manholes, material

valves, 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.

e Digitizing of maps.

e 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.

e 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

OPTAHM3ALMS PABOTBI THC
(4ACTH 1)

Cranusa 3: Coop naHHBIX

Ha cTaanu BBIITOJIHCHU AL JaHHBIC

C06I/Ip aroTCA, BBOJATCA B

Ota

CUCTEMY u

IMPOBEPAIOTCA. cragusda MOXCECT HaA4YUMHATBCA B

3aKJIFOYCHHEC cTaaun IIaHUPOBAHUSA u MOXECT

OCYHICCTBJIATHCA InapaJuiCJIbHO CcOo CT&I[PIGﬁ

pa3pabOTKH TPHUIIOKCHHS.
I'MC w™moXeT OCHOBBIBAaTHCSI Ha [HAaHHBIX W3
U (PPOBBIX HCTOYHUKOB:

e ATpuOyTHBHBIE [aHHBIE O pa3JIMYHBIX THUIAX

CPEICTB  OOCIYKHMBAaHUS, TaKUX Kak  (oHapHBIC
CTOOBI, BOJHBIC KJalaHbl, JIIOKU, O00OpPYyIOBaHMUE,
oOciy’)KuBaroliee  Marepuanbl, TEeKCToBas  MHQOP-
MaIus O KOHCTPYKIHAX H T.JI.

e  ATpubOyTHBHBIE JIaHHBIE, BBE/JIEHHbIE
BPYYHYIO B CTEUAIBHO CHPOCKTHPOBAaHHBIE
DKpaHbl,  KOTOpBIE  IOATOTOBIEHHI B  TIpoOIecCe
POEKTUPOBAHUS IPUITIOKEHUH.

e Iludposanue kapr.

e IludpoBanue cno€B UHOPACTPYKTYpHl, TaAKUX
Kak BOJHBIE  CHUCTEMbI,  Ta30Bble  JIMHUM U
KaHaJInu3auus.

e  DOTOKapTHI, MOJITOTOBJICHHBIE UL Tex
AIIEMEHTOB,  KOTOpble MOTYT OBbITh  HACHTHU(UIIH-

pOBaHbI WJIM KapTOTrpapupOBaHBI.

L4 CKaHI/IpOBaHI/IC KapT, HCIIOJIB3YA  DJICKTPOH-

HBIW CKaHep.

Bo BpeMsi  J3TOM  CTaAMM  MOXET  OBITh

HCO6XOI[I/IME[ IMoJICBas IIpOBEpPKa JaHHBIX.

OcoOeHHO 3TO  JKemaTelbHO B Cly4ae  CIIOEB
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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.

34/TAHUE

1. Yuraiite pycckuit
MOHATBH COJIEpKaHHE.

2. Yuraiite

BapuaHT TCKCTa

TaKAX KaK BOJOCHAOKEHUE,

HH(PPaCTPYKTYPHI,

KaHaJIn3alus, ra30BbIC JIMHUH, JIMHUH

AJIEKTpOIIepeauM, JUHUU CBSI3M W JIpyTHE.
TouHbIi Ka4eCTBEHHBIN

KOHTPOJIb JOJIZKCH

OBITH  BBINIOJIHEH A1 rapaHTUW TOro, 4YTO JOAdHHBIC

YAOBIIETBOPSAT  KPUTEPUSIM, ONpe/eIEHHBIM  Ha
CTaJuu TUIAHUPOBAHUS.

Cranuga 4: Belnojinenue

Ha »3T0if  craguu  mojb30BaTeNd  HU3YyYaloT,
KaK MOJTYYUTh JIOCTYII, KCII0Ib30BaTh u
OOHOBIIATH ~ MH(OPMALIUIO, KAK  HAXOAWUTH MOIXOJ U
pemiate  mpoOJieMbl M KaK ~ MCIONB30BaTh  BCE
KOMITOHEHTHI POrpPaMMHOTO u TEXHUYECKOTO
obecrieueHus.

C Takoil CKOPOCTBbIO, YTOOBI KaKk MOXXHO JTydYllle

pYCCKI/Iﬁ BapHaHT TCKCTa CHIC pa3, B IMPOLHCCCC UYTCHUSA BBIMUIOHUTE TC CJIOBA,

KOTOPLBIC HYXHBI U PACKPBITUA JJaHHOM TEMHI.

3. YuraiiTe aHIIMICKMI BapHMaHT TEKCTa, B IPOLIECCE YTEHHs Y3HalTe H

CIIOBa B aHTJIMHMCKOM BapHaHTC.

BBIITUIIHUTE 3THU

4. Beimumure UX B TEKCTOBOM, a TIOTOM B CJOBapHOU (opme.

® 5. Cnymaiite TekcT 5 Ha

AHTJIMHACKOM  SI3BIKE, ITOCTAapalTeCh NOHATH €ro Ha

CIIyX C

IEpBOro pasa. TO, 4YTO HCIIOHATHO, YTOUHUTC C IIOMOIIBIO TCKCTA HAa PYCCKOM SA3LIKE.

® 6. CnymraiitTe TEeKCT 5 emie pa3 U B MPOIECCe CIYIMIaHUS TEKCTa Ha AHTJIMHCKOM SI3bIKE

O6paTI/ITe BHUMAHHC Ha TC NPCHJIOKCHHA, B KOTOPBIX T'OBOPUTCA O:

... tu¢poBbIx ucrounukax ['NC;

... IOJICBOM KOHTPOJIC UCIIOJB3YEMBIX TaHHBIX;

... BeImosiHeHuu padotsl B I'UC;

7. CocTaBbTe KOMHpCCCI/IpOBaHHHﬁ TCKCT Ha PYCCKOM A3BIKC.

8. Hammmure cBOMMU clIoBaMHU KOMHpeCCHpOBaHHLIf/'I TEKCT Ha aHIJIMUCKOM SI3BIKE.

9. CoctaBpTE JCHOTAaTHYIO KapTy

BapHUaHTy TCKCTA.

"Hudposbie

HCTOYHUKH ,Z[aHHLIX" K aHFHI/II‘;ICKOMy
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10. TlepeckakuTe HYacTh TEKCTa HAa AHIJIMACKOM S3bIKE, OMUPAsCh Ha JCHOTATHYIO KapTy Ha
AHIJIMHCKOM si3bIKe. Hanuiunre cBOM mepeckas.

11. IIpouTuTe CBOI Mepecka3 BCIYX.

12. 3anumure ero Ha MarHuTO(OH.

13. IlpocaymaiiTe CBOIO 3aMUCh, OIICHUTE €€.

14. 3anumure Ha MarHUTO()OH UCIIPABIICHHBIM 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

automate this process fully for large

technology can
projects using scanning technology;

smaller jobs may require some
manual digitizing (using a digitizing
table).

geographic data already exist in

Today many types of
GIS-compatible formats. These data
can be obtained from data suppliers
and loaded directly into a GIS.

Manipulation

It is 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

34714491 T'UC
Oo0meii uensto [MC  sBiIsercss  BBINOJIHEHUE,
[JIaBHBIM ~ 00pa3oM, IIECTH MPOLECCOB WM 3aad:

— BBOJ JaHHBIX;
— 00paboTtka nnpopmanuu;

— yIpaBlIeHUE MOTOKOM oOpabarbeiBaeMOM

uH(pOpMAaIHH;
— BBINOJHEHHE 3alPOCOB U aHANU3 UH()OPMALINY;
— orobpaxeHue («BU3yanu3anus») HHGHOPMaIUU.
BBoa 1aHHBIX

Ilepen Tem, kak reorpauyeckue JIaHHbIE OYIyT

KCIIOJb30BAHBI B IUC, oHM J0KHBI OBITH

MpeaACTaBJICHBI B COOTBCTCTBYIOILIECM I_II/I(I)IDOBOM

Bume. IlIpormecc npeoOpa3oBaHUs JTAHHBIX c

OyMaXXHBIX KapT B KOMITBIOTEPHBIE daiins

Ha3bIBACTCS IU(PPOBAHUEM (IUTUTAIN3ALUEH).
I'C-TexHONOrNHM

COBpeMeHHLIe ITO3BOJIAOT

IMNOJIHOCTBIO aBTOMATHU3UPOBATH mnmponecc AaUururTaim-

3alluM, OCOOEHHO Il OOJBLIMX  IPOEKTOB, IPH

oMo

Jlns

HCIIOJB30BAaTh

COBPEMECHHBIX TEXHOJIOT Uit CKaHHUpOBAaHUA.

HEeOOBIINX MIPOEKTOB 1e7ec000pa3Ho

nudpoBaHue (¢ HCHOIB30-

py4HOE

BaHueM  jgurutanzepa). CeromHs  MHOTHE  THUIIBI

reorpadUuecKnX  JaHHBIX

yKe
ynobnom ans  paboter [IC Buge.

CYHIECTBYIOT B
Takue JaHHBIC

MOTYT OBITh TIONYyY€HBI B  CHEIHAIU3UPOBAHHBIX
OpraHu3alnusx |

I'c.

3arpy>K€Hbl  HCIMMOCPCIACTBCHHO B

O0pabGoTrka mHpopManuu

JoBoJsibHO 4acTo pa3MyHble  THUIIBI
reorpauuecKux JTAHHBIX, HEO0OXOMMBIC JUISt
BBITIOJTHEHUS ' C-mipoexkra, HYXJIArOTCS 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 integrated, it
must be transformed to the same

scale (degree of detail or accuracy).
This
transformation for display purposes

could be a temporary
or a permanent one
GIS
many tools for manipulating spatial
data

required for

analysis. technology offers

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 wuse 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 are  many different

designs of DBMSs, but in GIS the
relational design has been the most
useful. In the relational design, data

are stored conceptually as a

collection of tables. Common field’s

TpanchopMmanuu Wi  TpeoOpa3oBaHUM ISl TOTO,

YTOOKI CAcIaTh ux COBMCCTHUMBIMH C BaIIe

uHpOpMALMOHHON  cuctemoil. Hampumep, wumeercs

reorpaguyeckas uHpopManus, MOJIy4eHHast B

MacmTabax (metasbHas — uH(poOpMaIus

00

Pa3INIHbIX

o0 ynumax, MeHee TOYHas  MHpopMauus

AIMUHHUCTPATHBHBIX TrpaHulax, II0YTOBBIC HHICKCHI

ypoBue). Ilepen KaK

Oyner

Ha PEruoHaJIbHOM TEM,

JnaHHas uWHopManus ucriojip3oBana B I'MC,

OHa  JIOJDKHA  OBITH IIpeoOpa3oBaHa K EAUHOMY

Macmtaby  (T.e.  HMMEThb  OJMHAKOBYIO  CTEICHb

JCTaIM3allul U TO‘{HOCTI/I). OT0 MOXKeT OBITh Kak

BpeMeHHass HHpoOpMaIUs i LeJedl oToOpakeHus

WIA TOCTOSHHAA JUIA BBIMOJIHEeHUA ananu3oB. [ UC-

TCXHOJIOTNH npeaocCTaBJIAIOT MHOTO HMHCTPYMCHTOB

JUIA O6pa6OTKI/I IMPOCTPAHCTBCHHBIX  OAHHBIX, a

TaKkKe N7 OTOPAaKOBKH HEHY>KHOW HH(MOpMaluu.
YnpasieHue norokoM uHgpopmanumn

IIpu BbimosnHenun HeOonpmux [MC-npoexroB

MOXET OBITh AOCTAaTOYHO XPaHUTH I/IH(l)OpMaI_II/II-O B

BUJE  TPOCTHIX ¢aitnoB. OnHako, 1O  Mepe

yBelIMueHus: o0bema oOpabarbiBaeMOl UHGpOpMAIUU

U YBEIMYEHUs yucna  nonb3oBatenedn  [THUC,

BO3HHKACT H6‘06XOI[I/IMOCTL HCIIOJIb30BaTh

(CYBJ)

CUCTEMY

yrnpaBineHuss  0a30i  JaHHBIX TS

ITOBBIIICHUS 3¢ dEeKTUBHOCTH XPaHEHMH,

opranuzaiuu M ympasieHus wuHpopmanueit. CYBJ]

MPEACTABIISIET coboif mporpaMMHOe  oOecreyeHue
JUTSL  yIIpaBJICHUS JTaHHBIMHU.

CymectByer noctatroyHo MHoro BujaoB CYDB/,

omHako B ['MMC  nHambonee dYacTO WCHONB3YIOTCA
pEeNALMOHHBIE CVYB/I. B pemsunonnbix  6a3zax
JaHHBIX MH(pOpMAIMs XPaHUTCS B BHUJE TaOJIHUIBL

O6mue mons B  pa3HBIX TaOMUIAX HCIOJIB3YIOTCS

IUIA CBSI3U TaOJINII MEXITY coboii. IroT
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in different tables are used to link | HECTOXKHBIA NPUHIMIT HUCIONB3YETCS OYEHBb IMHPOKO
them together.  This  surprisingly | BBugy ero ruOkoctTH © OOJBIIOrO  pacHpocTpa-
simple design has been so widely | nenuss kak B reorpadMuecKux, TaK ¥ B JPYTUX
used primarily because of its | Bugax MH()OPMAIMOHHBIX CHCTEM.

flexibility and very wide deployment
in  applications  both within and
without GIS.

3A/J[AHUE

1. YuraiiTe pycckuid  BapUaHT TEKCTa C TAaKOW CKOpPOCTbIO, 4YTOObI KaK MOMKHO JIydlle
IOHATHh COJEP KAHUE.

2. YnTaiiTe  pycckuif BapuaHT TeKCTa elle pa3, B IPOLECCe YTEHMs BBIIMILUTE TE€ CIIOBA,
KOTOPBIE HYKHBI JUIA PACKPBITHS JTaHHOW TEMBI.

3. UnTaiiTe aHTIMICKMI BapHMaHT TEKCTa, B IPOIECCE YTEHHUS Yy3HAWTE M  BBIUIIATE ITH
CJIOBA B AHIVIMMCKOM BapHaHTE.

4. Bpimumure MX B TEKCTOBOM, a MOTOM B CIOBapHOH (opme.

® 5. Caymaiite TekCT 6 Ha aHIVIMIICKOM s3bIKE, IOCTapailiTech IOHATH €ro Ha CIyX C
1epBoro pasa. To, 4TO HENMOHATHO, YTOUHHUTE € IOMOIIBIO TEKCTA HAa PYCCKOM S3BIKE.

® 6. Cnymaiite TekcTt 6 emle pa3 W B Ipolecce CIYIIaHUs TEKCTa Ha aHTJIMHCKOM S3bIKE
oOparuTre BHUMaHHUE Ha T€ MPENJIOKEHUS, B KOTOPbIX T'OBOPUTCS O:

... TU(pOBAaHUU M €r0 BHUJIAX;

... IpeobpazoBanuu MHGopMaruu i BeinogHeHUs ['MIC npoexTos ;

... cucreMax ympaBieHus 06azamu gaHHbX (CYBJ);

7. UwuraiiTe  aHIVIMWCKUM BapuaHT TEKCTa W B Ipollecce YTEHHUS HAWIUTE W BBIIMIINTE
MH(}OPMALIHIO O TOM,

... BKAaKHX CIyYasx MCIIOJIb3YeTCs aBTOMAaTHYECKOE, a B KAKUX pY4YHOe LU(POBAHUE;

... kornga B ['MMC-nipoekrax Heobxomumo ucmnonb3oBath CYB/I.

8. O0ocHyiiTe, onupasch Ha AaHIIMACKAN BAapHAaHT TEKCTa, CIEAYIOUINE YTBEPIKICHHS:

1) Hns seimonnenus [ MC-npoexTa nundopmanus HyKIaeTcs B MPeoOpa3OBaHUU;

2) CYB/ noBslmatoT 3QpPeKTUBHOCTh XpaHeHus uHdopmanuu B [YC.

25



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
industrial use?

And analytical

land zoned for

questions  such
as:

— Where
suitable for building new houses?

— What is the
type for oak forest?

- If |
here, how will traffic be affected?
both

are all the sites

dominant soil

build a new highway
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

3anp0c1,1 H aHAJIU3bI

ITocae TOTO, Kak BBI nonyunsiu  ['UC,
COJIEpIKAIIYIO HEO0OXOIUMYIO reorpa)uuecKyro
uH(pOpMAaIHIO, BBI MOXETe 3aJaTh CIEIYIOIINe

IPOCTHIE BOIPOCHI:

— KTO BJageCT 3C€MCJIbHBIM YYaCTKOM B KOHIC
ropona?

— KaKOBO pacCTOAIHHUEC MCXKAY ABYMs 3CMCJIbHBIMH
ydacTkamu?

— rac pacrnojioK€Ha 30HaA [JIA HPOMBIIIIICHHOI'O

UCIIOJIb30BaHUA?

Taxoke BBI MOXeTe 3aJaTb aHAIUTUYECKUE
BOIIPOCHI:

— Ile HaxXxoAATCs BCE 3€MEJbHBIE  YYacTKH,

MIPUTOJHBIE [T CTPOUTEIHCTBA HOBOTO JKUIIbS?

— Kakol THUN TOYB mpeoOsagaer B JyOOBOM
necy?

— KaKk M3MEHUTCS XapakTep IepeBO30K, €eClu
MOCTPOUTH HOBYIO aBTOMAarucTpaib?

I'MMC o0ecnieunBaeT BBIIOJHEHUE KaK MPOCTHIX
3anpocoB (MHGOpMaIMsT MOXET ObITh MOJy4YeHa IpU
HOKAaTUM Ha ONpEJENICHHYI0 KHOIKY WM OOBEKT),

Tak U CJIOKHBIX aHAJIUTUYECKUX orieparuii,
MO3BOJIIOIIMX TOJIy4YaTh HHQOPMAIIO CBOEBPEMEHHO
U HUCIOJB30BaTh €€ A MEHEIKEPOB M AHAJIUTHKOB.
['MC texHONOrun 0COOEHHO XOPOIIO MOAXOIAT JJIs

aHajgu3a TeorpapUYEeCKUX JaHHBIX C IIeJIbI0 MTOMCKA

00pasios u Mojeleld  pealbHBIX OOBEKTOB M
SBJICHUM, «IPOUTPBIBAHUS»  PA3JUYHBIX  CLIEHAPUEB
COOBITHIA. CoBpeMeHHbIE I'MC  umerT 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  proportion  of the
alfalfa crop is within 500 m of the
well?

To answer such questions,
GIS technology uses 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

join, can integrate data on soils,

slope, and vegetation, or land
ownership with tax assessment.
Visualization

For many types of geographic

operation the end result is best
visualized as a map or graph. Maps
are very efficient at storing and
communicating  geographic  infor-
mation. While cartographers have
created maps for millennia, GIS

MOIIHBLIX aHAJWTHYECKUX  BO3MOXKHOCTEH,  OJHAKO,
JIB€ U3 HUX Han0OJIee BaXKHEI.

AHajn3 0JIM30CTH 00bEKTOB:

— CKOJIBKO JIOMOB pacmojiokeHo B mpexaenax 100
METPOB OT JAaHHOTO BOJAHOT'O 00bEeKTa?

— KakoBO TIOJHOE€ YHWCJIO KIMEHTOB, JXUBYIIUX B
paauyce 10 kM OT JaHHOTO MarazuHa?

— Kakad 4YaCTb I1I0CCBa JIIOLCPHBLI PaACIIOJIOKCHA B

paauyce 500 METPOB OT  HWCTOYHHKA BOJIBI
(xomoma)?

UtoObl oTBeTMTh Ha gaHHbIe Bompockl, B [MC
TEXHOJIOTHSIX ~ WCIOJNB3YeTCs MPOIECC, Ha3bIBACMBI

"cozmanue OydepHBIX 30H", C TMOMOIIBIO KOTOPBIX

OIIPCaACIIACTCA CTCIICHb 0nu3ocTH MCKAY

M3y4aeMbIMH reorpaduaecKuMu 00bEKTaMHu.
AHaJIM3 ¢ IOMOIUbI0 HAJIOKEHHS CJI0€B

Hpouecc O6’[>€,I[I/IH6HI/IH nin «HAJIO0XCHUA»

pa3jIMyYHBIX  CJIOEB reorpaduyeckoil uHbopManuu

HOCUT  HAa3BaHHE  «OBepiei».  YHOPOUIEHHO, JTO

MOJKHO TIPEJCTaBUTh B BHJIC BH3YAIBHOW OIEpaIli,
OJIHAKO i1 BBHITIOJHEHHUS AaHATUTHYECKUX OIeparuii
HEeo0X0auMO, YTOObI HWH(OPMALMOHHBIE CIOW OBUIH
Taxknm

00BbeANHEHB! (PU3UYECKHU. oOpa3om, oBepIeit

WIH  00beIUHECHHUE MPOCTPAHCTBEHHBIX  JTAHHBIX
MOTYT COEIUMHUTHh BMECT€ JAaHHbIE O THUIE TOYB,
XapaKTepe CKJIOHOB, PACTUTEIBLHOM IMOKPOBE U 3EMENb-
HOM COOCTBEHHOCTH IS OLIEHKU HAJIOTr000JI0KEHU.
OTto0pa:kenne uHgopmMauum (BU3yaau3aius)
Hrorom  MHOrMX

reorpadUyecKkux  omeparui

ABIISIETCA OTOOpaKeHHWE pe3yabTaToB B  BUAE KapT
win rpapukoB. KapTel oueHb 3(PPEKTUBHBI C TOUKH
3peHUs XpaHEHUsT U CBs3bIBaHHS  reorpaduyeckoit
uHpopmanuu B enuHoe uenoe. HMcropus co3gaHus

KapT HUCYUCICTCA TBICAYCIICTUAMHA, OIHAKO, I'ncC

o0ecrieunBarOT HOBbIE U HEOOBIYAHO >(QEKTUBHBIE
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provides new and exciting tools to | uacTpymMeHTBI ~ KapTorpadupOBaHHUS,  3HAYMTEIHHO
extend the art and science of | paciupsiomue TPaHHIIBI KapTorpapuuecKoro
cartography. Map displays can be | uckyccrsa u HaYKH. Kaptbl, oTpaxaroriue
integrated  with  reports,  three- | reorpaduyeckrie O0OBEKTBI, MOIYT OBITH IPEACTABICHBI
dimensional ~ views,  photographic | B COBOKyMHOCTH ¢  OTYETaMH, TPEXMEPHBIMHU
images, and other output such as | usoOpaxkenusmMu, (GOTOU300PAKEHUIAMH H  JAPYTHMH
multimedia. BBIXOJHBIMU MaTepUajaMH, CO3JaHHBIMH Ha OCHOBE

MYJIbTUMEAUNHBIX TEXHOJOTHH.

34/JAHUE

1. YuraiiTe pycckuil  BapuaHT TeKCTa C TAaKOM CKOPOCTbIO, YTOObI KaK MOMKHO JIyyllle
MOHATH COJIEpPIKAHUE.

2. YnTaiiTe  pycCKMid BapHaHT TEKCTa eIle pa3, B IPOLECCe YTCHHs BBINHUIIUTE TE CIIOBA,
KOTOpBIE HY)KHBI Ul PACKPBITHS TAHHOW TEMBI.

3. YuraiiTe aHIIMilckuii BapuaHT TEKCTa, B IPOLIECCE YTEHUs Yy3HAWTE M BBIIUIIUTE 3TU
CJIOBa B AHIVIMMCKOM BapHaHTE.

4. Beimumure UX B TEKCTOBOM, a TIOTOM B CJOBapHOU (opme.

® 5. CnymaiiTe TeKCT 7 Ha aHIVIMHCKOM SI3bIKE, IOCTapalWTeCh IOHATh €ro Ha CIyX C
nepBoro pas3a. To, YTO HENOHSTHO, YTOUHUTE C IOMOIIIbIO TEKCTAa HAa PYCCKOM S3BIKE.

® 6. Cnymraiite TekcT 7 eImie pa3 U B MPOIECCEe CIYIIaHWUS TEKCTa Ha aHTJIMUCKOM SI3BIKE
oOpaTuTe BHUMaHHE Ha T€ NPEIJIOKEHHs, B KOTOPBIX TOBOPUTCS O:

.. Oy(epHBIX 30HaX;

.. OBEpJIEE;

.. Bo3mokHocTt ['IC B kapTorpadupoBanuu.

7. CocTaBbTE KOMIIPECCUPOBAHHBIA TEKCT HA PYCCKOM SI3BIKE.

8. Hanummmre cBOMMM CIIOBaMHM KOMIIPECCUPOBAHHBIA TEKCT Ha AHTJIMICKOM SI3bIKE.

9. CocTaBbTe NIEHOTAaTHYH KapTy K aHIVIMMCKOMY BApUAHTy TEKCTA.

10. TlepeckakuTe HYacTh TEKCTa HAa AHIJIMHACKOM S3bIKE, OMUPAsCh Ha JCHOTATHYIO KapTy Ha
AHIJIMMCKOM si3bIKe. Hanuimre cBOM repeckas.

11. TIpouTuTe cBOI Nepeckas BCIyX.

12. 3anummre ero Ha MarHUTO(OoH.

13. [IpocmymaiiTe CBOIO 3aIUCh, OIICHUTE €e.

14. 3anummre Ha MarHUTO()OH UCIIPABICHHBIM BapHaHT.
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DATA FOR GIS

What Map Data Do |
Need?

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 JVIA THUC

Kakue Kaprorpaduyeckue JAHHbIE MHEe
He00X0AUMbI?
Eciu BBl  HE3HaKOMBI C  KapTorpaduyecKuMHU

JaHHBIMH, TO CHa4dajJla OIIPCACIIMTC, KaKUM O6p2130M

BEI XOTHUTE UCII0JIb30BaTh KapTorpapuyuecKyro

I/IH(i)OpMaHI/IIO. I[J'Iﬂ BBITIOJIHCHHA MHOI'HMX IIPOCKTOB

qacCTo HCIIOJIb3YIOTCH pacipoCTpaHCHHBIC BUbI

KapTorpa@uueckux  JaHHbIX, O KOTOpBIX Oyner

CKa3aHo HIKE. BHumarenbHO uccienynrTe

ClenyrIyo HH(OpMaIK, YTOOBl OOJbINE Y3HATH O
KapTorpadMuecKux JTaHHBIX !

OcHoBHble (0a30Bble) KapThl BKJIIOYAIOT YIIMIIB,

aBTOMAarucTpaiu, AJIMUHHUCTPATUBHBIC I'paHUIbI n

TEPPUTOPUH,  AJAPECHBIE OPHEHTUPBI, PEKU, O03€epa,

MMapKu, MEXCBbIC 3HaKH, a TaKXC Ha3BaHUA

kaprorpadupyemerx 00bekToB. K 3TOMYy THIY KapT
OTHOCATCSI  TaKXke

KapThI, BBIINIOJIHACMBIC AMepI/I-

KaHCKOH TI€0JI0r0-UCCaeI0BaTEIbCKOM

(USGS).

Tax Ha3pIBacMbIC ACJIOBBIC  KapThbl

OpraHu3anuein

W JaHHBIC
coJiepkaT MH(GOPMALIMIO O HACENIEHWHU, MOTEHIUATBHBIX

yciyrax,
TEJIEKOMMYHHKa-

noTpedUTeNIX (UHAHCOBBIX

MPOIYKINH,
3/[paBOOXpPAHEHUH, HEJBUKUMOCTH,
UsX, CIIyk0ax craceHusi, KpUMUHAIbHONW OOCTaHOBKE,
peKiiaMHyt0 HH(OpPMAalMI0 M, HAKOHEl, CBEACHUSA O
JIEJIOBBIX MPENNPHUATHSIX, YUPEXKACHUIX U TPAHCIIOPTE.
Ha JKOJOTUYECKUX

KapTax OTpaXKacTCAa

uHpOpMallUg O COCTOSIHUM OKpYXaromleil  cpensl,

KIIMMAaTC, 30HaX OJOKOJOTMYCCKOTO PpHCKa, a TaKXC

uHpopmarus, MOJy4YEHHAas CO  CIIyTHHKOB,
Tonorpaduueckre JaHHBIE W JIaHHBIE O MPUPOJIHBIX
pecypcax.

Oobmereorpaguyeckre KapTbl — 3TO KapThl MHpa
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World and country maps and data | win OTAENBHBIX CTpaH W PETHOHOB, COJCPIKAIIHE
that can be a foundation for your | uadopmaro, KoTOopass MOXKET CTaThb OCHOBOW Jist

database. Balleil 0a3bl TAHHBIX.

3A4/JAHUE

1. IlpoutuTe TEKCT HAa PYCCKOM S3bIKE, MPUAYMalWTe CBOM 3arojOBOK U HAIMHUIIUTE €ro.

2. UuraiiTe  pycCKMW  BapuaHT TEKCTa W B IIPOIECCe UTEHUSA IMOAYEpKUBAHTE TE
NPE/UIOKEHUs,, B KOTOPBIX 3aKIIOYEHA OCHOBHas MbICHb Tekcra. ChopMynupyiite OCHOBHBIC
MBICJIM CBOMMH CJIOBAaMH, 3aIIULINTE UX.

3. UuraiiTe pyccKkuii BapHaHT TEKCTa, B IIPOIECCE UTEHUS BBIUCHIBANTE KIIOYEBHIE CJIOBA
B KOJIOHKY.

® 4. Cnymiaiite TekecT 8 u cieguTe 3a JUKTOPOM IO AHTIMHCKOMY BapHaHTY TEKCTa.

® 5. Cnymaiite 3TOT TEKCT €lIe pa3 U CIeauTe 3a JUKTOPOM II0 PYCCKOMY BapUaHTy
TEKCTa.

6. Yuraiite aHIIMHCKMI  BapwaHT TeKcTa. B mpolecce  YTEHUS y3HAWTE W BBHIMHIINTE
KJIIOUEBBIE  CJIOBA, COOTBETCTBYIOLME TEM, KOTOPBIE BBl YXKE BBIIHUCAIM B PYCCKOM BapHaHTE
TEKCTa. BeIMMIINTE MX HANPOTUB PYCCKUX TEPMHHOB TaK, KAK OHM BCTPEYAIOTCS B TEKCTE.

7 Yuraiite AHTIUHACKUN BApPUAHT TEKCTa ewe pa3. B mpomecce 4YTEHHUS BBINULIUTE TE

IPE/UIOKEHUs,, KOTOpble Hauboyiee TOJAHO OTPAKalT  CMBICT  TEKCTa (ssmepHBIE
MIPETIOKEHU ).
8. Ynpoctute  uX, OCTaBUB TOJIBKO T€ CJIOBA, 0e3 KOTOpBIX HE TepsieTcs CMBICH

NpeyioKeHuss. Bbl  Hamucanu KOMIIPECCHUPOBAHHBIM TEKCT HAa AHIJIMHCKOM SA3BIKE CIIOBAMH
aBTOpA.
9. Tpu pa3a mnpoUTUTE BCIYX CBOM KOMIpPECCHPOBaHHBIM  TekcT. [locie »sToro 3amuimre

€ro Ha KacceTy.
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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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3A/J[AHUE

® 1. Caywaiite Tekct 9 M cieaure 3a AUKTOPOM IO AHIIMICKOMY BapUaHTY TEKCTa.

2. Ywuraiite AQHIVIMMCKUM BapuaHT TEKCTa. B mpoumecce 4YTeHUSA y3HAWTE W BBIINIIUTE
KJIFOUEBBIE CIIOBA.

3. Haiiqure T cioBa B cioBape M BBIIMIINTE HMX B  CJIOBapHOW ¢opMme C TeM
IIEPEBOJOM, KOTOPBIA COOTBETCTBYET COACPIKAHMIO JaHHOI'O TEKCTA.

4. YuraiiTe  aHIVIMHCKUNA BapuaHT TeKcTa euie pa3. B mporecce uTeHUs BBIIUIIUTE TE
IIPEUIOKEHUS,  KOTOpBIE HauOojiee TOJHO OTPAXKAKT CMBICH  TEKCTa (simepHble
IPEUIOKEHUs). YIPOCTUTE HMX, OCTaBUB TOJBKO TE€ CJIOBA, 0€3 KOTOPHIX HE TEPAETCS CMBICI
IpeAIoKEeHUsA. Bbl HamMcalm KOMIIPECCUPOBAHHBIM TEKCT HAa  AHIVIMMCKOM  S3BIKE  CIOBaMU
aBTOpA.

5. CocraBbTe ICHOTAaTHYIO KapTy K TEKCTY Ha aHTJIUICKOM SI3bIKE.

6. Tpu paza mnpoutuTre BCIyX CBOH KOMIIpeccUpoBaHHbIM TekcT. Ilociae »3toro 3ammimure

€ro Ha KacceTy.
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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.

3A/[AHUE

® 1. Caymwaiite Tekct 10 m crenuTe 3a ITUKTOPOM I10 AHITIMHCKOMY BapHaHTY TEKCTA.

2. Ywuraiite AQHIVIMMCKUN BapuaHT TeKCTa. B mpoumecce 4YTeHUS y3HAWTE W BBIINIIUTE
KJIIOUEBBIE CIIOBA.

3. Haiiqure T cioBa B cioBape M BBIIMIINTE HMX B  CJIOBapHOW ¢opme C TeM
IIEPEBOJOM, KOTOPBIA COOTBETCTBYET COACPKAHHMIO IaHHOT'O TEKCTA.

4. Hanuimute KOMIIPECCUPOBAHHbBIN TEKCT HA AHIJIMICKOM S3BIKE.

5. CocraBbTe ICHOTAaTHYIO KapTy K TEKCTY Ha aHTJIUICKOM SI3bIKE.

6. Tpu paza mnpoutuTre BCIyX CBOH KOMIIpeccUpoBaHHbIM TekcT. Ilociae »3toro 3ammimure

€ro Ha KacceTy.
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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.

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

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

e 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:

e Cadastral parcels including titles

e Townplans

e Landuse

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

e Sewer and drainage systems

e Oil and gas pipelines and facilities

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

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

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

etc.

e Cathodic protections systems

e Basic topographical mapping

e Demographic information

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

1. YuraiiTe aHMIMHCKUA BapuaHT TEKCTa, B MPOLECCE YTEHUS Yy3HAMTE M BHIIUIINTE T
CJIOBA, KOTOpPbIE HYXXHBI JJI1 PACKPBITUS JAHHOM TEMBI.

® 2. Caoymaiite Teket 11 Ha aHIIMKACKOM — s3bIKE, MOCTapaTech MMOHATH  €ro  Ha CIyX C
MIEpBOTrO pasa.

3. CoctaBpTe neHOTaTHYIO Kapry "YpoBHH wucnonb3oBanusi [MIC" k aHrIMiiCKOMY BapHaHTY
TEKCTa.

4. Tlepeuncnure, kakue ganHbie Xpansarcs B [MC.

5. IlepeckakxuTe TEKCT HaA AaHMVIMWCKOM S3bIKE, OMNHPAsACh Ha JEHOTATHYIO KapTy U JIaHHBIE
ynpaxxHeHus Ne 7.

6. 3anuInTe CBOWM TepecKka3 Ha MarHUTO(OH.

7. [Ipocnymiaiite CBOIO 3amUCh, OILIEHUTE €.

8. 3anuiuTe Ha MarHUTO(QOH HCIPABICHHBIA BapUAHT.
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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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3A/J[AHUE

® 1. Cnymwaiite Tekct 12 u crenute 3a JTUKTOPOM I10 aHITIMHCKOMY BapHaHTY TEKCTA.

2. Ywuraiite AQHIVIMMCKUM BapuaHT TEKCTa. B mpoumecce 4YTeHUSA y3HAWTE W BBIINIIUTE
KJIFOUEBBIE CIIOBA.

3. Haiiiute »Tu cioBa B clioBape M BBIIMIIUTE UX B CIOBapHOH (opme ¢ TeM mepeBOlIOM,
KOTOPBIA COOTBETCTBYET COACPKAHUIO JTAHHOI'O TEKCTA.

4. YuraiiTe aHIIMIICKUII BapuaHT TeKCTa eme  pa3. B mpounecce 4YTeHHs BBIIULIUTE TE
IPE/UIOKEHUs,, KOTopble Hambosee IIOJIHO OTPaXKAIOT ~ CMBICII TeKcTa  (sfepHble
MIPEIJIOKEHUSA).

5. YopocTure HX, OCTaBUB TOJIBKO TE€ CJIOBa, ©0€3  KOTOpPBIX  HE TEpPSETCS CMBbICI
IpeAIoKeHUs. Bbl Hanucanu KOMIIPECCHUPOBAHHBIM TEKCT HA aHIVIMKACKOM SI3BIKE CJIOBaMH
aBTOpAa.

6. Tpu pa3za mnpourure BCIyX CBOW KOMIIpecCHpOBaHHBIM TekcT. [locime 3Toro 3amuimmure ero

Ha Kaccery.
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Texcm 13

Bases of geoiconics

Paszoen |

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.

3A/[AHUE

® 1. Cnoymaiite Tteker 13, pasmenst “I'eom3obOpaxkenue”, “I'eoukoHuka” u  cieaure 3a
JUKTOPOM II0 AaHIVIMHCKOMY BApUAHTY TEKCTA.

2. Ywuraiite AQHIVIMMCKUK BapuaHT TeKCTa. B mpounecce 4YTeHUs y3HAWTE W BBIINIIUTE
KJIFOYEBBIE CIIOBA.

3. Hailiqure »TM cinoBa B clioBape W BBINMLIMTE HX B CJIOBapHOM ¢opmMe C TeM
[IEPEBOJOM, KOTOPBIA COOTBETCTBYET COACPKAHHUIO TaHHOT'O TEKCTA.

4. YuraiiTe aHIIMIICKUII BapuaHT TeKcTa emie  pa3. B mpomecce 4YTeHHs BBINULIUTE Te
MPEUIOKEHUS, KOTOpble HamOoJiee TOJTHO OTPAKAIOT CMBICT TEKCTa.

5. Ympocture HX, OCTaBUB TOJIBKO T€ CJIOBa, 0€3  KOTOPBIX  HE TEepAeTCsl CMBbICI
IIpeIoKEHUS. Bpl Hamucanym KOMIPECCUPOBAaHHBIM TEKCT HA AHIJIMICKOM S3BIKE.

6. Tpm paza mpoytuTe BCIYX CBOW KOMIIPECCHPOBAaHHBIA TeKCT. [locie 3TOoro 3amummre ero

Ha Kaccery.
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Texcm 13

Bases of geoiconics

Pasoen |l

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.

3ATJAHUE

® 1. Caymaiite Tekct 13, pazgensr “I'paduueckas cpema” © - ClIeAWTEe 3a JTUKTOPOM IO
aHTTIMICKOMY BapHaHTy TEKCTa.

2. Ywraiite AQHIVIMMCKUM BapuaHT TeKCTa. B mponecce 4YTeHWS y3HAUTE M BBIIUIIUTE
KJIFOYEBBIE CIIOBA.

3. Haiimute »TH croBa B cioBape M BBIIUIIUTE UX B CJIOBapHOH (opme ¢ TeM NepeBOsIOM,
KOTOPBIA COOTBETCTBYET COACPKAHUIO JTAHHOI'O TEKCTA.

4. YuraiiTe aHrIMiicKuil BapuaHT TeKcTa eme  pa3. B mpomecce 4YTeHHs BBINULINTE Te
NPEUIOKEHUs, KOTOpble HauOojiee TMOJIHO OTPaKAlOT CMBICH TEKCTa.

5. Ympocture UX, OCTaBUB TOJIBKO T€ CJIoBa, 0€3  KOTOPBIX  HE TEpAETCs CMBICI
NpeAIoKEeHUsI. Bbl Hanmucanu KOMIPECCHPOBAHHBIM TEKCT HA AHMVIMMCKOM SI3BIKE CIOBaMU
aBTOpA.

6. Tpu pa3a mnpouTUTE BCIYX CBOM KOoMIpeccupoBaHHBIM TekcT. Ilociae sToro 3amumiure

€ro Ha KacceTy.
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Texcm 13

Bases of geoiconics
Pasoen Il

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.

42



/

GEOICONOMETRY

GEOPLANIMETRY

A\ 4

A 4

Cartometry

GEOSTEREOMETRY

T~

A 4

Photogrammetry

A 4

Stereocartometry

GEOCHRONOMETRY

A 4

Morphometry
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Fig. 3 — System of geoiconometry
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34JAHUE

® 1. Cinymaiite Ttekct 13, paznmensl “I'eonkoHomeTpus” W cieauTe 3a JAUKTOPOM 11O
AHIIMMCKOMY BAPUAHTY TEKCTA.

2. Ywuraiite AQHIVIMMCKUM BapuaHT TEKCTa. B mpoumecce 4YTeHUS y3HAWTE W BBIINIIUTE
KJIIOUEBBIE CJIOBA.

3. Hailiqure »TM cinoBa B ciioBape W BBINMLIMTE HX B CJIOBapHOM (Qopme C TeM
IIEPEBOJOM, KOTOPBIA COOTBETCTBYET COACPIKAHHMIO IaHHOI'O TEKCTA.

4. YpTaiiTe aHITIMIACKUN BapUaHT TEKCTa €lle pa3 U CMOTPUTE Ha JIEHOTATHYIO CXEMY K
TEKCTY.

5. Pacckaxure 3TOT TEKCT Ha aHTJIHHCKOM SA3BIKC, OInrpasiAChb Ha JCHOTATHYKO KapTy K
TCEKCTY Ha AHTJIUHCKOM SI3BKE.

6. 3anuIuuTe CBOW Tepecka3 Ha MarHUTO(OH U OI[CHHUTE €ro.
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