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AHAJIN3 1 ONEHKA TEXHUYECKUX XAPAKTEPUCTHUK
I'EOMH®OPMALNMOHHbLIX CUCTEM I1PU PEHHEHUHU I'EOAE3UYECKHUX 3AJIAY

AnHoTamusi. B cratbe paccMOTpeH aHanu3 W OICHKA TEXHUYECKHUX XapaKTePUCTHUK
reonH()OPMAIMOHHBIX CHCTEM MPH PEHICHHH TeoJe3ndeckux 3amad. [Ipm BwIOOpe Hamboiee
noaxoxsamiern [MIC s pemieHuss KOHKPETHOM 3a/ladyd  HEOOXOJIHMMO BBINTOJIHUTH OLICHKY
s deKTUBHOCTH cucTeMbl. B kauecTBe Kputepus i oneHku 3¢dexruBnoctu ['MC npemnaraercs
HCIIOIb30BaTh KPUTEPUH (PUBHKO- TEXHUYECKUX CBOMCTB CHCTeMbl. OIHON H3 Ba)KHEHIIMX
xapaktepucTuk ['MC sBnsitoTCsl CBOMCTBA, OMUCHIBAIONINE KAYECTBEHHBIE MMOKA3aTeIU CUCTEMBI, K
YHCITy KOTOPBIX OTHOCSITCSI BO3MOXHOCTh CUCTEMbI K BBIMOJIHEHUIO OMPEICICHHBIX CUCTEMHBIX U
MIPUKJIATHBIX OTEPALINiA, & TAKXKE €€ IKCILTyaTallMOHHBIE BO3MOKHOCTH.

OOBEKT ucciae0BaHuI — FeOMH(GOPMAIIMOHHBIE CUCTEMBI.

[{enb paboOThI — aHATU3 U OLIEHKA TEXHHYECKHUX XapPAKTEPUCTUK TeONH(OPMAITMOHHBIX CHCTEM.
MeToasl UcCiIeTOBAaHUS — AaHATUTHYECKHIA.

KiaroueBbie cjioBa: reonH()OpMAIMOHHBIC CUCTEMBI, OIeHKa I(P(EKTUBHOCTH, KauyeCTBEHHBIC
MOKA3aTeIH CUCTEMBI, IKCILUTyaTallHOHHBIE BO3MOXKHOCTH.
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THE ANALYSIS AND ESTIMATION OF TECHNICAL CHARACTERISTICS OF
GEOINFORMATION SYSTEMS AT THE DECISION OF GEODETIC PROBLEMS

Abstract. In article the analysis and an estimation of technical characteristics of geoinformation
systems is considered at the decision of geodetic problems.. When choosing the most appropriate
GIS to solve a particular problem it is advisable to carry out an assessment of the system
efficiency. As a criterion for assessing the effectiveness of GIS it is proposed to use the criterion of
the physical and technical properties of the system. One of the most important characteristics of
GIS are the properties that describe the quality of system indicators, which include the possibility
of the system to perform certain system and application operations, as well as its operational
capabilities.

The object of study — geoinformation systems.

Purpose — analysis and estimation of technical characteristics of geoinformation systems..

Research methods — analytical.

Key words: geoinformation systems, efficiency estimation, system quality indicators, operational
possibilities.
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AHAJII3 TA OITHKA TEXHIYHUX XAPAKTEPUCTHUK T'EOTH®OPMAIIHHUX
CUCTEM IIPY PINEHHI TEOJE3NYHUX 3ATAY

AHoTauig. B craTTi po3risHyTO aHali3 Ta OLIHKA TEXHIYHUX XapaKTEPUCTHK reoiH(opMariitiux

cucteM (I'IC) mpu pimenni reoae3nunux 3axad. [Ipu BuOOpi reoiHPopMaIiifHOi CHCTEMH IS
BUpIIICHHS KOHKPETHOI 3a7ayl HeoOXiJHO BUKOHATH OLIHKY €(QEeKTHBHOCTI cucTeMHu. B sKocti
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kputepis ans ouiHku edektuBHocTi ['IC mpomoHyeThess BUKOPUCTOBYBATH KpuUTepid (i3uko-
TEXHIYHUX XapaKTEPUCTHK cucTeMu. [ 'omoBHOIO xapakTtepucTHkoio ['IC € sKicHI MOKa3HUKH, 10
SKUX BIJHOCHTBCS MOJJIMBICTH CHCTEMH /10 BHKOHAHHS 3arajbHUX CHCTEMHHX Ta MPHUKIATHUX

orepallii, a TaKoX ii eKCIuTyaTariiHi MOXJIMBOCTI.
OO0’ exT mociiKeHHs — reoiHpopMalliiiHi CHCTEMH.

Merta poOOTH — aHaji3 Ta OI[iIHKA TEXHIYHUX XapaKTEPUCTUK re0iHGOPMAIITHUX CUCTEM.

MeToau OOCHiIKEHHS — AaHATITUYHUN.

KurouoBi ciioBa: reoindgopMalriiiHi cucTeMu, OIliHKa €EeKTUBHOCTI, SKICHI MMOKa3HUKH CHUCTEMH,

eKCIUTyaTaIlii{Hi MOKIIHBOCTI.

ITocTanoBKa Npoo6JIeMbI

B HACTOSIIIEE BpeMs Ha PBIHKE
MH(OPMALIMOHHBIX ~ TEXHOJIOTMH  CYIIECTBYET
JIOCTaTOYHO OOJIBIIOE KOJIMYECTBO JOBOJIBHO
JOPOTOCTOSIIINX C HIMPOKUMU

(YHKITMOHATTBHBIMHA BO3MOHOCTSIMH, TAKUX KaK
ARC/INFO, INTERGRAPH 10 cpaBHHTEIBHO
NENIeBBIX, HO C Ooyiee y3KMM HaOOpoM

(GYHKIIMOHATIBHBIX oreparuii, Harpumep
WINGIS, GEOGRAPH.

IIpu BbIOOpe Hanubosee nonxonsmei ['MC nns
peleHsl KOHKPETHOM 3ajauM LenecoodpasHo
BBITIOJIHUTh OIEHKY 3(PPEKTHBHOCTH CUCTEMBI.
B kadectBe  kputepus  JUId  OLIEHKHU
s dexTuBHOCTH ic npeyaraeTcs
UCIOJIb30BaTh KPUTEPUIl (PU3MKO- TEXHUYECKUX
CBOMCTB CUCTEMBI

P P P Peo P P
Q = ango X n;BH“ x ngc X C(i)q()) X(?a3 X(QCTCT 7(])

Fﬂe QTKO 1 QI’IBI/I ! QI'IC

ONpefessoe  Takue  (U3MKO-TEXHUUECKUE
CBOMCTBAa CHCTEMBI, KaK TOYHOCTb OIPEICIICHUS
KOOpJIMHAT TOYEK OOBEKTA, MOJHOTA BOCHPUATHS U
IIPE/ICTABIICHHS HCXOJTHOM HH(pOpMAaLIUH,
IIPOU3BOUTEIILHOCTh CUCTEMBI,

chm, Q, — KpuTepuH, CIyKalue Ui OICHKH

COOTBETCTBEHHO (YHKIMOHAIBHBIX u
AKCILTYaTallMOHHBIX BO3MOXKHOCTEH CHCTEMBI,

YaCTUYHBIC KPUTCPUHU,

Q. — KpuTepHil, OLEHHMBAIOLUIMNA CTOMMOCTb
CHCTCMbI;

Pror Pusus Pucr Pegor P,y P, — TOKasarenm,
BaXHOCTH OIIEHHBAEMOTO0 CBOWCTBA CHCTEMBI.
Ouu BbeiOupatorcss B mpenenax  (0;1) wu
OINPEAETSIIOTCS  KaK OTHONICHHWE BECOMOCTH
KaX/I0TO OTJIEJIbHOTO COBOKYITHOTO CBOICTBa K
MaKCHMaJIbHOR BECOMOCTH u3 BCEX
paccMaTpUBaEMBIX CBOMCTB CUCTEMBI.
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Problem formulation

Currently on the market of information
technology there is a fairly large amount of
geoinformation systems (GIS) from the
rather costly ones with lots of features such
as

ARC/ 1NFO, INTERGRAPH to relatively
cheap, but with a narrower set of functional
operations, i. e. WINGIS, GEOGRAPH.

When choosing the most appropriate GIS to
solve a particular problem it is advisable to
carry out an assessment of the system
efficiency. As a criterion for assessing the
effectiveness of GIS it is proposed to use the
criterion of the physical and technical
properties of the system

P Pi R R P R
Q = Qa6 X Qe x Qg x Qg x Qg xQgf (1)

where, Q0. Qrp, Qi — partial criteria for

such physical and technical properties of the
system as the accuracy of determining the
coordinates of points of the object, the
fullness of perception and representation of
the initial information, system performance;
Qso: Qg - criteria for evaluating

respectively the functional and operational
capabilities of the system;

Q. - the criterion for evaluating the cost of
the system;

papm pfip’ pspi psfo’ P psp - values of the
importance of assessed properties of the
system. They are selected in the range of
(0;1) and defined as the ratio of significance
of each individual set of properties to the
maximum significance of all the properties
of the system under consideration.

For calculations according to the criteria
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Jnst pacueros o kpurepusim Q_ ., Q... Q..

qn _q(b
77i = ’ (2)

qn +qcp
rie (,, (, — COOTBETCTBEHHO IIOPOrOBOC H
dakTHYecKOe ~ 3HAYCHUS,  XapaKTEPHU3YIOIINE

OLICHHUBACMBIC CBOMCTBA CHUCTEMEI. HpI/I 9TOM qn,

0, BBIOMPAIOTCS TAKMM 00pa3oM, 4To0bI (, = (.

Takum oOpazoM, 7, MOXKET HpPUHATH JHOOOE
3HaueHue, npuHaaexame otpesky (0; 1).

OmnpenesieHne XapaKTePUCTHK
reonH(pOPMAUMOHHBIX CHCTEM
Opnoit u3 BaxkHeWmux xapakrepuctuk ['MC
SIBJISIFOTCSA CBOICTBA, OTMCHIBAIOIINE
KAaueCTBEHHBIEC IOKA3aTeId CUCTEMbI, K UHUCIY
KOTOPBIX OTHOCSATCSI BO3MOXHOCTH CHUCTEMBI K
BBITIOJTHEHUIO OMpPENEICHHBIX CUCTEMHBIX U

NPUKIAIHBIX ~ ONEpalMi, a  Takke  ee
AKCIUTyaTal[MOHHBIE BO3MOXXHOCTH.
OcTaHOBHMCSl Ha OIIEHKE 3TUX CBOICTB Ooiee
MOIPOOHO.

Tak kak HaOOp (QYHKIMOHAIBHBIX OINEPALUH,
KOTOpBI  MpEJOCTaBiIsAeTCs  OLIEHWBaeMOMU
CHCTEMOMH, JIOCTaTOYHO 0OIBIIION, TO
1es1ecoo0pasHo BCIO COBOKYITHOCTh

¢yHkuoHanbHbIX onepanuii (CPO) pa3Outh Ha
OTHeNbHbIE  Kiaccel.  Torma  omepauuy,
BXOJISIIIME B KaXXObIM OTHCIBHBIM  KJjlacc,
00pa3yIoT MOAKJIACC JAaHHOT'O KJlacca Oneparui.
JIns  KONMYECTBEHHOM  OIIEHKM  CBOMCTBa
COOO0ynem ucnonb30BaTh OAIBHBINA KPUTEPHIA,
OTIpeIeIIEMBIN CIETYIOLIIM 00pa3oM:

G
Qo = Hﬂll " 3
i1
rae G — d4ucio MNEPCUYUCIICHHBIX KJIACCOB
(yHKIMOHAIBHBIX OIEpaIHUii;
pi — IITOoOKa3aTeE€Jb BAXHOCTHU i -I'O KJ1acca,

yhoBieTBopsitoruii - yenoputo  0<p, <1 wm

onpenenﬂeMHﬁ KaK OTHOILIEHUE BECOMOCTH | -TO
KJIaCCa Ha MAaKCHUMAJIbHYI0O BCCOMOCTb CpCIu
BCEX KJIACCOB,

77, — OIEHKa |-ro Kiacca (pyHKIHMOHATBHBIX
orepalui, onpeaessieTcs CleayIoIeM 00pa3om:

77; :iji qui ) (4)
-1
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QAPO QFIP’ QSP’ QSP

qr _qf
nm=—, (2)
qr +qf

where q,, q; - respectively the threshold and

the actual values that characterize the measured
properties of the system. In this case, q,, q;

are selected in such a manner that ¢, > q; .

Thus, 7, it may take any value within the
interval (0; I).

Defining the characteristics of
geoinformation systems

One of the most important characteristics of
GIS are the properties that describe the
quality of system indicators, which include
the possibility of the system to perform
certain system and application operations, as
well as its operational capabilities. Let us
dwell on the evaluation of these properties
in more detail.
Since the set of functional operations, which
is provided by the estimated system is large
enough, it is advisable to divide the whole
set of functional operations (SFO) into
separate classes. Then, the operations
included into each individual class form a
subclass of this class of operations.
To quantify the properties of the SFO there
will be used the scoring criterion, defined as
follows:

ch)o = ]_‘_‘[77Il_pI ' (3)

where G - the number of listed classes of
functional operations;

p. - an indicator of i class importance,
satisfying the condition O<p, <1 and

defined as the ratio of significance of i class
to the maximum significance among all
classes;

1. - evaluation of the i class of functional
operations that is defined as follows:

77; :iji qui , (4)
-1

where s' - the number of subclasses of i
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i .
rae S — YMCJI0 MOJKIAccoB | -ro Kiacca,

i . -
bj — 0aJIBLHOCTD ] -ro mojkjacca |-ro kjacca

ompesenseMast 10 OaUTbHOM YKCIOBOW MIKAle B
unrepsaie (f; 1);

1 . -
qj — BECOMOCTBb | -I'0 mojkJjiacca | -ro kjacca,

MPUHUMAIOIIAS ~ Pa3jM4YHOE  3HAYeHUEe s
KOHKPETHOW TpeaMETHOM o00yiacTu, MpHYeM

s I

>q) =1u0<q/ <1.

i1

3HaueHus fB, OmpenesnsIoTcs IO Cieayromeit
cxeMe ecnd |- Kimacc Uit MCCIEyeMOn
MPEIMETHOM OOJIACTH SIBJIIETCS HEOOXOIUMBIM,
T0 f,, UpUHUMAET
BBIIIICYKA3aHHbIN KJIacC HE ABJIAETCS
HEOOXOJUMBIM I UCCIIEAYeMOH MpeaMETHOU
obmactu, TO A ompeneneHus f, Oynem
UCXOJUTh W3 CIEIYIOIIMX NPEANOCHUIOK: €CIIU

yCIIOBHS | -0 KJlacca HE BBIIOIHAEMCS, TO 3TO
NPUBOANT K YXYALICHHIO ()YHKIIMOHHPOBAHUS

CHCTEMBI B 1ieiaoM. Toraa ﬁi OIIPEACIIACTCA KaK

sgaueHue 0. Ecmom

K02 (UIHEHT BAKHOCTH | -0 Klacca:

a;
Bi= (Jfﬁ}

JlaHHas TPENOCHUIKA CIpaBelInBa, Koraa | -i
KJIacC I MCCIENYEMOM MpeaMeTHOW 00jacTu
SBJIAETCS HEOOXOUMBIM.

He BbimonHeHwe ycioBWii  1-ro  Kiacca
OPUBOJMT K HENPUTOAHOCTH CHUCTEMBI IS
UCIIONIB30BAHUs. B HCCIIEAYEMON TPEIMETHOM
0071acTH, T.€. K YXYAUIEHHIO (PYHKIIHOHUPOBAHUSI
cucrembl Ha 100% u S, =0.

IIpuBeneH mnepedyeHb OCHOBHBIX KJIacCOB U
MOJKJIacCOB  pa3OueHus  (PyHKIHMOHAIBbHBIX
olepanuii, HCIOJIb3YyEMbIX J[UI1 BBIYMCIEHUS

oreHku Q.

Knacc 1. BBopa, Bocnpustue u 00paboTka
uH(popManuu:

[Tonkimacc 1.1: BBOJ CKaHEPHBIX U300pa’KeHUM;
[Togxnacc 1.2 MOJJIEPKKA  IIPUEMHUKA
CIyTHUKOBBIX ~ MH(OpPMAIMH  WIA  JIPYroro
ANIEKTPOHHOTO T€0E3MYECKOro Mprudopa;
[Togknmacc 1.3: BO3MOXXHOCTh MMIIOpPTa JIPYTUX
BEKTOPHBIX (JOPMATOB;

[Togknacc 1.4: moanepxka nurutansepa, Apyrux
YCTPOWCTB JIJIs1 BEKTOPU3ALIUH;
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class

bji - scoring of the j subclass i class,

defined by the point numerical scale in the
range of
8 1);

qji - the significance of j subclass i class,
receiving different values for a particular

s'
domain, in what connection » g, =1 and
=

0<gq, <I.
The values of f. are defined according to

the following scheme: if the i class for the
studied subject area is required, then p,

takes the value 0. If the above class is not
necessary for the studied subject area, then

to determine S, we will proceed from the

following assumptions: if the conditions of
the i class are not fulfilled, this leads to
deterioration in the functioning of the whole

system. Then, g is defined as the ratio of

the importance of the i1 class

Q;
B = (1_ﬁj-

This assumption is valid when the 1 class is
necessary for the tested subject domain.

Nonfulfillment of the iclass conditions
leads to the unsuitability of the system to be
used in the tested subject domain, i.e. to the
deterioration of system performance by

100% and B, =0.

A list of the main classes and subclasses of
partitioning functional operations used to

calculate the assessment Qg IS given

below:

Class 1 Input, perception and processing of
information:

Subclassl.1: input of scanner images;
Subclass 1.2: support of the receiver of
satellite information or other electronic
surveying instrument;

Subclass 1.3: the ability to import other
vector formats; Subclass 1.4: support for the
digitizer, and other devices for vectoring;
Subclass 1.5: software semi-automatic or
automatic systems of tracking lines and other
facilities;
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[Tonxnacc 1.5: [IpOrpaMMHBIE
MOJlyaBTOMAaTUYECKUEe WM  aBTOMAaTUYECKHE
CHCTEMBbI TIPOCIICKHUBAHUA JIMHUA U JAPYTHX
00BEKTOB;

[Momkmace 1.6: napyrue Buabl COOCTBEHHBIX
MIPOrPaMMHBIX CPEACTB IU(PPOBAHHUS;

Ilonknacc 1.7: pasnuyHble BUABI PACTPOBOU
00paboTKn (pupTparms, YTOHYCHHE,
BbIJICJICHUE KOHTYPOB U T.11.);

[Togknacc 1.8: penmakTHpoBaHHE BEKTOPHBIX
JTAHHBIX.

Krnacc 2 Xpanenue u 6a3a TaHHBIX:

[Tonknace 2.1: noaaep:kka BEKTOPHBIX MOAEIEH
XpaHeHus: TpadUUeCKUX OOBEKTOB (BEKTOPHBIC
MoOJIeNn BKJIOYAIOT OECCTPYKTYpPHYIO,
TOTOJIOTUYECKYIO, runeprpaduyeckyto,
peleTyaTyo MOeIn);

[Monkmace 2.2: moaaep)kka MO3auYHBIX MOJENen
xpaneHus rpapudecknx oobekTo [lonkmace 2.3:
XpaHeHHEe OOBEKTOB T10 CIIOSIM;

[lonkmacc  2.4:  BO3MOXHOCTb  XpaHEHUS
TEKCTOBBIX JIaHHBIX B COOCTBEHHOM 0a3e JaHHbBIX
1 B3auUMOCBs3H ¢ coBpeMeHHbiMu CYB/I.

Knacc 3 CranpaptHble mpoueaypbl o0paboTKu
JTAHHBIX

Ilonknmacc 3.1: reomeTpuyeckue olnepanuu
(BBIUMCIIEHHME TIUIOLIA/EH, BBIYMUCICHUE JJIMH,
aHau3 OKPECTHOCTH, OIIpE/IEJICHNE

MPUHAUICKHOCTH TOYKH WJIM JIMHUW TOJHMIOHA,
YHUYTOKEHUE TPAHUIIBI U CITUSTHUE TIOJTUTOHOB);
[Mogkmacc  3.2: omepauud  CO  CIOSIMH
(JTornyeckue U apupMETHIECKUE ONepaIin);
[lonkmace  3.3: OBEpJIEHiHbIE  Omepaluu
(mormueckue ¢ynkimu [NOT, AND, XOR, OR,
OR2, MERGE], oBepseiinbie onepamudd Haj
MOJTUTOHAMH, YJIaJ€HUE Mapa3UTHBIX MOJMTOHOB
MTOCJIE OBEPIICHHBIX OTIEPAIIHiA);

ITonxnacc 3.4: pacuer u mocTpoeHue OydepHbIX
30H (HA MHOXECTBE TOUYEK, OTHOCHTEIHHO
KPUBBIX, Ha MHOECTBE TIOJIUTOHOB,
BO3MOKHOCTh B3BEIIMBAHU);

ITonknacc 3.5: onepaunu, CBSI3aHHbBIE C TIOMCKOM
U 3ampocoM (TOMCK OOBEKTOB IO TEKCTOBHIM
JaHHBIM, TIOMCK TEKCTOBBIX  JIaHHBIX  TIO
0o0BbeKTaM);

[lopkmacc 3.6: omepauuu C  TEKCTOBBIMHU
JTaHHBIMH (CTaHAAPTHBIC oOlepanuu (Co3maaHue,
yaaneHue, MoauuKaius, YIOpsIOYUBaHHE,
bunsTpanys u T.1.), moaaepikka SQL).

Knacc 4 JlonmomHuTelbHbIE MPOLEAYPHl K
CTaHIApTHBIM:
Ilonknace 4.1:

HaJIMIUC  MAKpOA3bIKa  JJIA
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Subclassl1.6: other types of native digitizing
software;

Subclass 1.7: various
processing  (filtering,
detection, etc.);

Subclass 1.8: editing of vector data.

Class 2 Storage and database

Subclass 2.1: support of vector models of
graphics storage (vector models include
unstructured, topological, hypergraphic, and
lattice models);

Subclass 2.3: storage of objects in layers;
Subclass 2.2: support of mosaic patterns of
graphical objects storage (mosaic patterns
include the regular mosaic patterns image —
raster image of irregular mosaic - TIN and
the hierarchical mosaic);

Subclass 2.4: The ability to store text data in
the native database and relationships with
modern DBMS.

Class 3 Standard data processing procedures:
Subclass 3.1  geometrical  operations
(calculation of areas, calculation of lengths,
analysis of the neighborhood, identification
of the point or the polygon line, destroying of
the boundary and merging of polygons);
Subclass 3.2: layers operations (logical and
arithmetic operations);

Subclass 3.3: overlay operations (logic
functions [NOT, AND, XOR, OR, OR2,
MERGE], overlay polygon operations,
removing spurious polygons after overlay
operations);

Subclass 3.4: calculation and construction of
buffer zones (on a set of points with respect
to the curves on a set of polygons, the
possibility of weighting);

Subclass 3.5: operations related to search and
query (search of objects according to the text
data, search of text data according to the
objects);

Subclass 3.6: operations with text data
(standard  operations  (creation, delete,
modification, organization, filtration, etc.),
SQL support).

Class 4 Additional procedures to the standard
ones:

Subclass 4.1: presence of the macro
languageto automate the work;

Subclass 4.2: support for external high-level
languages;

Subclass 4.3: protection from unauthorized

types of raster
thinning,  edge
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aBTOMATH3AIUU PaOOTHL;
[Togknacc 4.2: nojaepkka BHEIIHMX SI3bIKOB
BBICOKOT'O YPOBHSI;

ITonknacc 4.3: 3aIuTa oT
HECaHKLIMOHUPOBAHHOTO JIOITyCKa
(ocymecTBisieTcst napoJsem, ANEKTPOHHBIM

KJIFOUOM U JIp.);

[Tonxmace 4.4: 0TKa30yCTOMYMBOCTH (TIOICPIKKA
CJIEKEHUS 1IeIOCTHOCTH JIaHHBIX).

Knacc 5 ITons3oBarenbckuii mHTEpdEHC:
[Toaxmacc 5.1: MEHIO WJIM HACTPAUBAEMOE MEHIO;
[Toxknacc 5.2: TUKTOrpaMMBbl;

[Tonknacce 5.3: MHOTOOKOHHBIN PEXUM;

[Tonknace 5.4: IByXMOHUTOPHBIN PEXUM;
[Tonkmnace 5.5: MHOTOIIOJTb30BaTEIbCKAs
BO3MOKHOCTB TPYIIIOBO paboThI;

[lonknacc 5.6: 00paboTka NPOCTPAHCTBEHHBIX
3aIpoOCOB MO0 OTMETKaM Kypcopa MBIIIIH;
[lonknacc 5.7: oOpaboTka NPOCTPAHCTBEHHBIX
3alpoOCOB MyTEM 3a/IaHUsI KOOPIMHAT;

[logkmacce  5.8:  momumepkka  TEXHOJIOTHH
KITUEHT/CcepBep U 0OecreueHne cpesicTBa TOCTyIa
K INTERNET x KOMMyHUKAIIMOHHBIM CETSIM,;
[Tonkmace 5.9: oroOpakenue rpadukoB ¢
MOMOIIBI0 TPOrPaMMHOTO WJIM  alIapaTHOTO
yckoputeneii ( DIRECTX, 3D yckopurens).
Knacc 6 [Ipuknanabie nporeypsr:

Ilonxmace 6.1: (doTorpammeTpryuecKast
00pabOTKa CHUMKOB ;

[Monkmace 6.2: TpanchopMUpOBaHHE MPOEKIIHIA U

W3MEHEHUE CHCTEM KOOpAMHAT U  Jpyrue
KapTorpapuuecKe onepanu
[lonkmacc  6.3: cereBoil  aHanmu3  (IIOMCK

KpaT4yaillero myTH, CyMMHPOBAaHUE 3HAYCHHUU
aTpuOyTOB 1O JJIEMEHTaM CETH, pa3MelleHue
LEHTPOB M PACHPENEIIEHUE PECYpCOB B CETH,
MOUCK TPOCTPAHCTBEHHOM CMEXHOCTH, IOUCK
OmKaifiero cocesia, MOMCK IO aJipecam);
[Togkmacce 6.4: mmdpoBoe MOAECTUPOBAHUE
penbeda  (BBIUMCIIEHHE KPYTHU3HBI  CKJIOHOB,
oIpeJiesieHue IKCIO3UIIMHA CKJIOHOB,
MHTEPIOJIALMS BBICOT, OIPEEIIEHUE IPaHuUL] 30H
BUJUMOCTH/ HEBUJIMMOCTH, reHepanus
TOPU30HTAJIEN, MOJEIUPOBAHUE CETU TaJIbBETOB,
redeparusi TpoduiIed TMOMEpEeYHBIX CEUCHHI,
BBIYHCIICHHE O0BEMOB OTHOCUTEIIBHO 3aJaHHON
MJIOCKOCTH);

IMonakmacc 6.5: cummmBka (QparMeHTOB KapT WM
CHUMKOB;

Ilonknmacc  6.6: MoIenIMpPOBaHUE  NPUHATHSA
penieHnii (TMHEHHOe MOJICIIUPOBAHKE CYXKICHHMSI,
NpUMEHEHHE KJIacCU(pHUKALMU WM aHalu3a C
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access (it is carried out by apassword, an
electronic key, etc.);

Subclass 4.4: fault tolerance (support of data
integrity tracking).

Class 5 User Interface:

Subclass 5.1: menu or a personalized menu;
Subclass 5.2: icons;

Subclass 5.3: multiwindowing;

Subclass 5.4: two-monitor mode;

Subclass 5.5: multi-user possibility of group
work;

Subclass 5.6: processing of spatial queries on
the marks of the mouse cursor;

Subclass 5.7: processing of spatial queries by
specifying the coordinates;

Subclass 5.8: support for client/server
technology and means of access to the
INTERNET to communication networks;
Subclass 5.9: display of charts, using
software ~ or  hardware  accelerators
(DIRECTX, 3D accelerator, etc.).

Class 6 Application procedures:

Subclass 6.1 photogrammetric processing of
images and obtaining orthophotomaps;
Subclass 6.2: transformation of projections
and change of coordinate systems and other
cartographic operations

Subclass 6.3: network analysis (searching for
the shortest path, summation of attribute
values according to the elements of the
network, placement of centers and the
allocation of resources in a network, search
of the spatial contiguity, search of the nearest
neighbor, search at the following URL);
Subclass 6.4: digital terrain modeling
(computing of slope, determining the
exposure of slopes, heights interpolation,
definition of  the boundaries  of
visibility/invisibility Zones, contour
generation, simulation of a thalweg network,
generation  of  cross-section  profiles,
calculation of volumes with respect to a
given plane);

Subclass 6.5: cross-linking of fragments of
maps or images;

Subclass 6.6: modeling of decision making
(judgment linear modeling, application of
classification or analysis, using a decision
tree to select the optimal settings).

Class 7 Display and transmission of
information:

Subclass 7.1: scaling and zooming;



Aemomoobinvui oopozu i 0oposcue oyodienuymeo. Bun. 98. 2016

WCTIOJIh30BAHUEM JIepeBa PEIICHUN IS BHIOOpPA
ONTUMAJILHBIX TTAPAMETPOB).

Kmace 7  OroOpaxenwe U
nHbopmanmu:

[Moaxmacc 7.1: macutabupoBaHue;
[Toxxmace 7.2: TpexmepHas rpaduka;
[Monmknace 7.3: TpexMepHas rpaduka B peabHOM
BpPEMEHU,

[Monknace 7.4: sxcropT GpopMaToB (BEKTOPHBIX H
pPacTpOBBIX);

nepegaya

Ilogkmace  7.5:  noomepkka  IUIOTTEPOB,
HOJICPKKA IPUHTEPOB.

BriBoabI
OKCIUTyaTallMOHHbIE ~ BO3MOYKHOCTH  CHCTEMBbI

BKJIIOYAlOT B Ce0s Takue ImapaMeTpbl, KakK
MpoCTOoTa OCBOCHHMA M BBOJAa B OJ3KCILTyaTallUIO
CHUCTCMBbI, a TAKXKC y,[[O6CTBO HCHOCpGI[CTBCHHOﬁ

paboThI c CHCTEMO. Hust OIICHKH
HKCIUTYyaTallMOHHBIX ~ BO3MOXKHOCTEH  MOXKHO
HCII0JIb30BATh OayuIbHBIN KpUTEPHH,

aHaJIOTMYHBIN BBeleHHOMY I1pH oLieHke CPO.
Vcxonst M3 BBEIACHHBIX KPUTEPUEB UISL OLCHKH
OT/AEbHBIX CBOMCTB MHCTPYMEHTAJIBHO-
nporpamMmubix  cpeacts  (UIIC),  moxHO
onpeneauts 1 3pdexruBHocTs ['MC B 1e1oM Ha
OCHOBAaHHWH paHee IPHUBEICHHOTO KPHUTEPHUS TIO0
dopmyne (1) Ui KOHKPETHOM IpeaMeTHOMH
obuactu.
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Penenszentn:

Subclass 7.2: a three-dimensional perspective
graphics;

Subclass 7.3: a three-dimensional perspective
graphics in real-time;

Subclass 7.4: export of formats (vector and
raster ones);

Subclass 7.5: support for plotters and
printers.

Conclusions

The operational features of the system
include such parameters as ease of
development and putting into operation of the
system, as well as the convenience of direct
work with the system. To assess the
operational capabilities, one can use the point
rating criterion similar to the one introduced
when assessing SFD.

Based on the introduction of criteria for the
assessment of individual properties of
programming tools (PT), one can determine
the efficiency of GIS mapping software as a
whole on the basis of the previously
mentioned criteria according to the formula
(1) for a particular subject domain.
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