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Abstract — a Wave radio transmitter is supporting both analog and wave modulation schemes. It is composed of
frequency synthesizer, a .modulator, and a nearly ADC for analog audio acquisition. This .radio transmitter is a
versatile architecture, which provides an alternative to popular RF architectures, offering low cost, minimal area
and low- power solutions while achieving performance.

I. INTRODUCTION

RF transceivers are some of the few remaining analog-intensive blocks in modern wireless Systems-On-
Chips. Designing their RF/analog blocks, in contrast to wave ones, requires significant effort and time due to lim-
ited automation and porting capability in the design process. In addition, RF blocks may require advanced fabri-
cation technologies which are much more expensive than standard CMOS ones. Over the past decades, major effort
has been dedicated in replacing analog and RF blocks by wave ones, ¢.g. frequency synthesizers [1] and base-band
signal processors, resulting in dramatic cost reduction.
This paper (and demo) presents an .transmitter implemented in a mini FPGA board (XuLA-50 / Xilinx Spartan 3A of
50k equivalent gates). The architecture is very versatile and can be easily modified to accommodate most of the
commonly used modulation schemes as well as to operate in any desirable frequency supported by the FPGA or
ASIC technology used. For the purposes of the demo and due to the limitations of the particular FPGA board (max-
imum operating frequency: fc/k = 200 Mhz), the transmitter has been setup to operate in the FM radio band (87.5 to
108.0 MHz) and be modulated by audio signal generated by an external source.
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Figure 1. Pulse Direct Wave Synthesizer core.

The .transmitter is based on Direct .Frequency Synthesis (DADFS) and Modulation techniques along with some
other near .techniques for Analog to Wave and Wave to Analog conversions (as /A and oversampling).

II. DIRECT FREQUENCY SYNTHESIS

The DADFS fractionally divides a reference clock signal fojk (using a wave divider) to produce the output
signal. A Frequency Control Word (FCW) w sets the division ratio and so the Average output Frequency.
One of the simplest to build and most commonly used DADFS cores is the Pulse Direct Wave Synthesizer
(PDDS) Figure 1, [2]-[4]. It consists of a phase accumulator (of 7 bits- wide), the Most Significant Bit of which is
used as the output. This wave 0/Vdd output (RF) signal can be used to drive a highly efficient on/off RF power am-
plifier or be fed to an antenna via an output wave inverter of the FPGA.
The PDDS is a synchronous FSM so its output can only change its value at the (rising) edges of the system clock
[4]. Hence the output is not a perfect periodic signal and has timing irregularities (deterministic jitter) for most gen-
erated (average) output frequencies Figure 2. This (deterministic) Jitter is less than or equal to % Clock Cycle. The
average frequency of the output is given by the expression

fundamental output period average
[ ——————————— —» output period
' i i
« T |
| G ] | | ] ] ]
B: _ |_ |_ |—
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(A) Ideal Output, (B) Output, (C) Clock e one clock cycle

Figure 2. Output of the Pulse Direct Wave Synthesizer.
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Figure 3. Output spectrum of PDDS (Matlab, fclk = 16Mhz).

w

fave = on Leik (l)
The FCW, w, of the PDDS is n-1 bits wide so it can generate frequencies up to fo/k/2, typically with
very high resolution (n can be large, e.g. n=20). The output waveform is periodic of fundamental frequency ffimnd

which is less than or equal to fgve (typically it is significant less), given by:
_ ged(w,2™

ffind = on ' fclk (2)
The deterministic jitter of the PDDS output causes strong undesirable spurs in the frequency domain, Figure 3
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(MATLAB). Due to these strong spurs the PDDS cannot be used as an .transmitter unless a spurs reduction tech-
nique is used [4]. Among them the only one that can be purely wavely implemented is the Dithering technique [5].

III. SPURS REDUCTION USING DITHERING
In spurs reduction using dithering scheme a random phase or frequency dithering is applied to PDDS to break the pe-
riodic patterns of the output. By doing so the power of the undesirable frequency spurs is spread over a wide range of
frequencies (ideally a frequency continuum). While this method can completely eliminate all undesirable spurs,
major part of the spurs’ power is converted into wideband noise raising the noise floor Figure 4 (MATLAB). This is
a drawback of the dithering technique. The noise floor is lowered using higher fo/k
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Figure 4.  Output spectrum of dithered PDDS (Matlab, fclk = 16Mhz).
Equivalent resolution bandwidth is 1 Hz
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Figure 5. Dithering on PDDS: a) Frequency Dithering b) Phase Dithering

There two ways to apply dithering to a PDDS. The first one is illustrated in Figure 5a, where a random
number sequence is added directly to the FCW. This method is called frequency dithering. It is preferable that the
output sequence of the random number generator has a zero mean so that the fzye of the output of the PDDS remains
unaltered.

The second way is called phase dithering and is illustrated in Figure 5b. Here the random number sequence is
added to the output of the Phase Accumulator, just before
the MSB truncation which eventually gives the single bit output.

IV. PDDS
MODULATION SCHEMES
A PDDS core can be easily modified to implement most modulation schemes [6]. FM/FSK modulation (Figure 6) is
done by adding a data stream (of relatively small width k and mean value = 0) to the FCW. PM/PSK modulation can
also be implemented in a similar simple way by adding the data steam to the output of the Phase Accumulator (just
before truncation).
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Figure 6. FM modulated PDDS topology

V. 1-BIT OVERSAMPLING ADC

This .FM Radio transmitter has been designed to be modulated from a wave data stream. The stream can either be
directly provided from another system using some wave interface (like from a PC using USB), or created for
an external analog audio source (like an mp3 player) using an Analog to Wave Converter. For the purposes of the
live demo we selected the second approach.

An ADC is typically a circuit of many analog components (including active ones) and so it doesn’t fit well with
this All- Wave application. To counter this problem we chose instead to build a nearly .1-bit oversampling ADC
[7] like that illustrated in Figure 7. This is mostly a wave circuit that only uses a few passive analog components.
The analog source is connected to a resistor / capacitor network that in turn interacts with the rest and wavely im-
plemented circuit. The comparator unit can be a simple CMOS inverter. The signal is sampled using a high fre-
quency clock and then it is low pass flittered (using an IIR Filter) to produce the final 4-bit wide Wave Data stream.
This topology is able to sample baseband signals of relative low Bandwidth with high accuracy. Hence it is an ideal
method for sampling signals like audio or other analog sensor signals.

VI. IMPLEMENTATION MESURMENTS

This design has been implemented in various FPGA boards. Figure 8 presents the output spectrum of a PDDS im-
plemented in a Xilinx Spartan 3E (of 500k equivalent gates), with and without Dithering. In terms of spurs reduc-
tion performance of the dithering technique, these measurements verify the simulation of Figure 4; the output is
clear of undesirable spurs. The dynamic range of the Dithered PDDS, defined as the power ratio of the carrier
over the noise floor (in dBc/Hz), is significantly higher here compared to that of Figure 4 (~70 vs

~59). This is because of the higher frequency of the f¢jr signal (200Mhz here vs. 16MHz in Figure 4). The dynamic
range is not at the level needed for cell-phones but it is sufficient for relatively sort range, low power RF applica-
tions. An ASIC implementation could enable us higher operating frequencies and in turn lower noise floor levels.

Digital Circuit
A ) * [DFF]L1 k
Analog| | | > milil el
source T % Gl

Figure 7. 1-bit oversampling ADC basic topology
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Figure 8. Spectrum measurements of the implemented Dithered PDDS (fclk = 200Mhz):
a) Without Dithering, b) With phase dithering.
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VII. LIVE DEMO BOARD

A demo board for the purpose of a live demonstration of the proposed architecture has been built as shown in
Figure 10. It is based on Xula-50, a mini FPGA board that uses one of the smallest Xilinx FPGA chips of only 50k
equivalent gates. The complete circuit topology implemented with this board is shown with Figure 9. The ADC im-
plemented is that of Figure 7. As a result this FM Radio transmitter uses an external analog audio source and it is
still implemented within a wave FPGA using only the minor addition of few external analog parts as shown with
numbers 4 and 5 in Figure 10. The antenna of the transmitter (a simple wire of about 75¢m) is fed with the signal di-
rectly from a wave output of the FPGA chip.
The Device utilization for this implementation is presented with Figure 11. Despite using this tiny FPGA chip, the
transmitter uses only about 30% of the total available recourses. We should also note that these numbers also include
the circuit of the ADC and various other circuits needed for having live reconfigurability and LED display driving.
The actual core of the transmitter (Synthesizer, Dithering and modulation) only uses about 10-15% of the available
recourses.

FM Radio Demo {with ADC and controls)
Logic Utilization Used | Available Utilization
Number of Slice Flip Flops 336 1,408 23%
Number of 4 input LUTs 349 1,408 24%
Number of occupied Slices 258 704 36%

Figure 11. Device utilization of the transmitter implementation.

VIII. CONCLUSIONS
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A versatile purely wave FM transmitter architecture, that results in minimum chip-area, low-power and low-cost
implementations, has been presented. It includes a nearly all- wave ADC to support both analog and wave mod-
ulation schemes. Measurements have demonstrated a dynamic range of about 70dBc/Hz.
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KYRGYZ REPUBLIC INFORMATION SYSTEMS STATUS IN THE TRANSITION
TO E-GOVERNANCE

Nurmatov B.N., Barakova Z.T., Sarybaeva A.A., Karimova G.T.
Institute of Electronics and Telecommunications at KSTU named after 1. Razzakov,

Bishkek, Kyrgyzstan, istt14d@mail.ru

B cmamve paccmompervl 60Npockl CO30AHUA €OUHOT 00Ue20cyOapcmaeHHOt CUCMEMbl ANIEKIMPOHHO20
ynpagnenus (OI'COV) Ha ocHoge 2¢hhexmugHo20 MesH8e00MCMEEHHO20 NEKMPOHH020 83aumMooeticmaus. [Ipuge-
OeHbl OpeaHU3AYUOHNbIe, MeXHOJo2UYecKue, aoMunucmpamugisie acnekmsi cozoanus OI'CIY, ananusupyemcs
MEKVIYAs CUMYayus, onpeoesieHo peanvHoe cocmoaHue uHpopmayuonuvix cucmem Koipeviscxoil Pecnybnuxu. Pa-
boma basupyemcs Ha UCCNIeO08AHUIX UHPPACPYKIYPLL 20CYOAPCMGEHHbIX UHPOPpMayuonunbix cucmem Kvipewis-
ckoti Pecnybnuxu, npogedennvix Hucmumymom snekmponuxu u meaexommynuxayuti ¢ 2013 200y no cooeiicmeuio
TocyoapcmeenHomy yeHmpy S71eKImpoHHO20 YNPasieHus 8 NpogeoeHut MexXHUYecKol dKcnepmu3el 20cyoapcmeeH-
HbIX UHQPOPMAYUOHHBIX CUCTIEM, 6A3 OGHHUIX U MENEeKOMMYHUKAYUOHHOU UHGPACMPYKMYpbl
071 @HEOPEeHUS DNEKIMPOHHO20 YIPAGTEHU.

This article describes how to create e- Government system on the national level basis of the effective inter-
agency electronic interaction. In frame of work were investigated organizational, technological and administrative
aspects, the current situation of the information systems in Kyrgyz Republic. The work is based on studies of the in-
Jormation systems infrastructure, done by the Institute of Electronics and Telecommunications in 2013 for e-
Governance National Centre for assistance.

Onenka TeKymero COCTOSIHUSI BEIOMCTBEHHBIX HH(OPMAIMOHHLIX PECYPCOB. ABTOMATH3ALMA Pa3-
JMYHBIX TOCYJAPCTBEHHBIX CTPYKTYP B KeIprerckoii PecmyOnmke mpomcxoamia B pa3HOE BpeMs, HA Pa3HOM
VPOBHE, M C HCIOJb30BAHHEM CaMbIX Pa3HOOOPA3HBIX TEXHOJOTHI. Kak M3BECTHO, BHEAPCHHUE COBPEMCHHBIX HH-
(hOpMATHOHHO-KOMMYHHUKAIMOHHBIX TEXHOJOTHH SIBIBICTCA 0a30H U TOCTHKCHHUS IICICH «3ICKTPOHHOTO YIIPaB-
aeHWs». [IpocTo yCTAaHOBKA KOMITBIOTEPOB, MH(OPMAIIMOHHBIX CHCTEM B TOCYJAPCTBCHHBIX YUPEKACHUSX, ITO-
KIFOUCHHE K MHTepHETY ABISIETCS HEZOCTATOYHBIM YCIOBHEM Uil CO3AAaHHUS 3(D(EKTHBHOTO «3JICKTPOHHOTO
ympaeincHms». HeoOxoamma cuctemMoo0pasyromas nHQPACTPYKTYPa, KOTOpas JOJUKHA BKJIFOYATHh B CCOS COBMCCTH-
MBbIC (MHTETPHUPOBAHHbIC) HH(POPMAIMOHHBIC CHCTEMBI (IIPHKIATHBIC TOCYAIAPCTBCHHBIC HH()OPMAIIMOHHBIC CHCTE-
MBI), YIOPSIIOUCHHBIC TIOTOKHM JAHHBIX W IPABHJIA, PETYIHPYIOMHE PadOTy roCyJapCTBEHHBIX OPTaHOB, OCOOCHHO
TIPH OCYIIECTBICHUH MEKBEIOMCTBCHHBIX IIPOCKTOB.

[Tpukmagsasie rocynapcTeeHHble UC BKIIOYAIOT B CeOs:
. Yuerno-perucrpanuoHHsie cucrembl (Exmubni peectp Hacenenms, Equnsiit peectp HOJI, 'ocymapcreeH-

HBII KaZacTp HEABIKHMOCTH, PeecTp HAalIOTOMIaTeNbIIMKOB, PECCTP aBTOTPAHCIIOPTA);

*  Hudopmannonno-npasossiec cucremsl (Tokrom, Iaparpad u ap.);

*  HH(popMaImoHHO-CIPABOYIHBIC CHCTEMBI (O(DHIHAFHBIC CAUTHI BEIOMCTB),

+  Cuctembl 00CCTICUCHHS AIMUHUCTPATHBHO-YIIPaBIcHUCCKoH aeareapHOoCcTH (COJl, Kampossni yuer, Cu-
cTeMBI OyX. y4era, u JIp.);

+  Crocumanm3HpOBaHHBIC CHCTEMEI (BHYTpHBeAOMCTBeHHBIC IC, B/T).
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Bcee cymecTsyromue nH()OPMAIMOHHBIC CHCTEMBI B TOCY JAPCTBEHHBIX OPTaHAX PEaNM30BBIBAHCH Y3KOBE-
JIOMCTBEHHO M 0€3 €IMHBIX IOJXO0J0B, B PE3YJBTATE UETO, YCIOXKHICTCS IMPOIECC aBTOMATH3HPOBAHHOTO 0OMEHA
nH(pOpMATHEH MEKITY TOCOPTAaHAMH:

= HET PEeriaMCHTAIMH Pa3Jc/icHUsI (PYHKUHH W OTBETCTBEHHOCTH IO ()OPMHUPOBAHUIO HH(POPMAIHOHHBIX
PeCYpcoB MEKIy TOCYJAPCTBCHHBIMHU OPTAHAME — CTPAJACT MOJHOTA U AKTYaIbHOCTh, HMECTCS 3HAUUTEIBHOE TIC-
peunsectupoBanue B T (nyOmupoBanme padoOT MEXIy BETOMCTBAMH, CMECHA APXUTCKTYPBI BCIE 32 CMCHOH I1O-
CTAaBIIMKA/TUIAT(OPMBI | T.IL.);

= 3HAYUTCIBHBIC OTCPH JAHHBIX MPH APXUBHPOBAHUH HH(OPMAIIHH,
= TOBBIIMICHHBIC M3ICPKKH, CBI3AHHBIC C HCIOJIb30BAHUEM OYMAXKHBIX JOKYMECHTOB, 3aBBIIICHHBIC CPOKH
1

TIPHUHATHUS OFOPOKPATHHMECKUX PEINCHUH .

Ha ocHoBe CACTCMATU3HPOBAHHBIX CBGI[GHI/IfI BBIIIOJIHCHA OLICHKA I/IH(I)OpMaI.[I/IO HHBIX CUCTCM B PA3THIHBIX
paspesax, H pe3yJIbTaThl MPUBEACHBI HA AUATpAMMAX HIDKE (pHC. 1).

Cpemu cucteM 0OCCICUCHHA AMMUHHCTPATHBHO-YIIPABICHUYCCKOW ICATCIHHOCTH HAWOOJICE PacmpocTpa-
HEHHOM SIBJIICTCSI CHCTEMA 3JICKTPOHHOTO JOKyMeHTooOOopoTa (C3Jl). AHamM3 mokasan, 4To B HACTOSINEE BPEMS
CHCTEMY 3CKTPOHHOTO JOKYMEHTOO00POTA HCHOMB3YIOT 38%, a HH(OPMALHOHHO-TIPABOBYKO CHCTEMY HCIIOJIB3YIOT
14%, cuctemy kaaposoro yueta 10%, cucteMy Oyxraarepckoro yuera 23% BCeX rocopraHos (puc. 1).

HC raxposoro HIIcC
yuera "ToxroM" o WUIIC "T. "
10% 14% OKTOM

B 1C-byxranrepus
"Kazna"

mCOMO ("Ackua”,
«Landocsy,
"AVN" u ap.)

Puc. 1. Jlona cocopeanos, ucnonvbsyroujue cucmembi
obecneueniss AOMUHUCIPAMUSHO-YNPABTEHYECKOT OesmelbHOCU

Hoas rocopraHog\,/ﬁcnonmymmne Coa

LanDocs
15%
mACKNA
W LanDocs
1 AVN

Puc. 2. Jlona 2ocopearos, ucnonws3youmux cucmemy 1eKmpoHHO20 OOKYMeHmoo6opoma

B Ka)10M BEOMCTBE TOCIHOACTBYIOT COOCTBEHHBIC PETTIAMEHTHI ICIOMPON3BOACTBA, CO BCEMH BBITCKAIO-
LIUMH 0TCI0ZA podieMaMu. B oJHOM MecTe yike paboTaeT NOJHOLCHHBIM 3JIEKTPOHHBIN JOKYMEHTOOOOPOT, B APY-
TOM MECTE EHIE /IO CHX TOP MCIOIb3YETCS PyYHOH BBOJ TAHHBIX M JOKYMCHTOB.

«Ackum». ABTOMATH3UPOBAHHYIO CHCTEMY KOHTPOJIT McmoimHEHUs nokyMeHTOB (ACKW/I) mcmombiyror
HCKIIFOYMTEIbHO A1 BHYTPHBEIOMCTBCHHOIO JOKYMEHTOOOOPOTA CICAYIOLIME BEAOMCTBA: MUHHCTEPCTBO HHO-
CTPaHHBIX AcJ, MHHHCTEPCTBO CEIBCKOTO XO34HCTBA M MEMHOpALMK, MHHHCTEPCTBO KYJIBTYPHI H Typu3Ma, MuHu-
CTEPCTBO COLMANBHOTO PA3BUTHA, MUHHCTEPCTBO JHEPIETHKH M MPOMBIIUICHHOCTH, | 0CYyJapCTBEHHOE areHTCTBO
(U3KYIABTYPBI U ciopTa, ['0cy 7apCTBEHHOE areHTCTBO CBA3H, [ 0CYyAapCTBEHHOE areHTCTBO AHTUMOHOTIOIBHOTO pPe-
TyJIHPOBAHHA.

CO]1 «LanDocs». B MuHHCTEpPCTBAX SKOHOMHUKH, (PHHAHCOB, TPAHCTIOPTA M KOMMYHHKALMH BHEAPCHA CH-
CTeMa 3ICKTPOHHOIO A0KyMeHTooOopora «LanDocs» Al BHYTPHBEIOMCTBCHHOIO 3JCKTPOHHOTO JOKYMEHTO000-

1
3anpoc K Gase JAHHBIX YTOBJICTBOPACTCA 6LICTp€€, UEM BU3HUT B rOCOpraH.
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poTa. X0oTs JaHHASI CHCTEMAa OOECIICYHBAECT KOMIUICKCHYIO MOJACPKKY O(PHCHBIX ACTIOBBIX IPOLIECCOB, TEPPUTOPH-
aTMBHO-PACTIPCACIICHHBI  TOKYMCHTOOOOPOT, HWMECT BO3MOKHOCTH HHTCTpAUWH ¢ BHCmHEMEH —Windows-
TIPAIOKCHASIMH, 3JCKTPOHHOM MOYTOH, a TAKKE 00ECICUNBACT MOIMHHOCTh TOKYMEHTA ¢ mpuMeHerueM JLI1, Be-
JIOMCTBA HE HCTIOJIb3YIOT JAHHYEO CHCTEMY JIJISI ME)KBEIOMCTBCHHOTO 3JIEKTPOHHOTO JOKYMEHTO00OpOTa. [ToTomy
YTO, JAHHAS CHCTCMA OPHCHTHPOBAHA HA OAHKOBCKHC OMCPALHH, Pa3pabOTIMKOM KOTOPOH ABIAFOTCA PoccHiickas
kommanms «Lanity, W mepeHACTPOHKAa CHCTEMBI OOXOIWTCS HAMHOTO TOpOke. He perimaMeHTHpOBAaHBI OHM3HEC —
TIPOIIECCHI MHHHUCTEPCTB.

Onenka opummmaabHbIx Bel-caiitoB  rocopranoB. OCHOBHBIE MAapaMETPhl KOIHMUCCTBCHHOW OIIEHKH
oUIHATIBHBIX BEO-CAHTOB TOCOPTaHOB HA MPEAMET COOTBETCTBHUS COJACPKAHMS, MEXaHU3MOB OOPATHOH CBA3H BEO-
CaifTOB 3ampOcaM OCHOBHBIX TPYIII HOTpeOuTEIeH HH(POPMATIHH:

e  TIapaMETPBI, XaPAKTECPH3YIOIIHIE HAIMYHC W MOTHOTY MEXaHM3Ma OOPaTHOH CBSI3HM (HAIMYHE KHOII-

KH aBTOMATHYCCKOHW OTTPABKH 3JICKTPOHHOTO COOOMICHHUA aIMHHHCTPATOPY/PETYIIATOPY BeO-caiiTa) (pHC.

3);

e  OOHOBIIEMOCTh HHPOPMAILIMOHHBIX MATEPUANIOB HA BeO-calTe (puc. 4);
® COOTBETCTBHC €IWHBIM TPECOOBAHMM IO CO3JAHMIO U IOJACPKKE BeO CAliTOB TOCOPTAaHOB H Opra-

HOB MCY Keprenckoit Pecnyomuku (ITocranosnenue [Ipasurenbcrsa Keiprerckoit PecryOmuku ot 14

mekadps 2007 roga Ne594).

Hanmuue w momHOTa MEXaHU3Ma 0OPATHOH CBI3H

nvieerca

37%
B pumeeTcs
He
B HEe UIMEETCA
nmeetca
63%

Puc. 3. Jlona caiimog Ha Hanuyue it NOJTHOMY MeXAHUMA 0OPAMHOT 843U

W3 40 rocopranos 36 HMEIOT MOPTANBL, KOTOPHIC MPEAOCTABILIIOT HHPOPMAIHOHHBIC YCIYTH, TOJACHCTEMA
HH(QOPMHPOBAHIS MO3BOJIIET MOIB30BATEIBIM HANTH HY KHYIO YCIYTY W HOJIYUHTH 0 HEH HEOOX0 uMyT0 HH(pOpMa-
0. JIoms TOCyJapCTBEHHBIX OPTAaHOB, KOTOPHIC HMEIOT HH(POPMAMOHHBIE MOpTajsl — 90%, He mmerot — 10%.

OT1cyTCTBYIOT O()HIMATBHbIC TIOPTAIBI CIEAYIOMIX BEIOMCTB: ['0C. aTEHTCTBO IO AEIaM MECTHOTO CaMo-
VIPaBICHHUS U MEKITHUUECKIX OTHOIICHUH, ['0c. ciy»x0a ncnoHeHms1 HakazaHui mpu ITKP, T'oc. caysx6a no Oops-
0c¢ ¢ sxonomiraecknMu npectyIuicHuAMH npu [TKP (©wun. Tommmsa), ['oc. HHCTICKIHSA BETCPUHAPHOH H (DPUTOCAHH-
TapHOH 0e3onmacHocTH Tipu [TKP.

DaKTHUYCCKH BCS ACHCTBYIOIINC CAHTHI COOTBETCTBYIOT CIMHBIM TPCOOBAHUAM MO COBIAHUIO H TOIICPIKKS
BeO caiToB rocoprano u opraHoB MCY Keiprenckoit Pecyomxu (IToctanosierue [IpasurenscTBa KeIprb3ckon
PecnyOnmkm ot 14 nexadpsa 2007 roma Ne594).

Hupopmammnonnsie mopramst [THC, T'TC, M2, M3, TPC uMEIOT BO3MOXHOCTH MHTCPAKTHBHOTO B3aHMO-
JEHCTBHS C TPAKAAHAMHE M OPTAHHU3ALISIMH.

Pasmemenne cepBepoB B CHEIHUATBHBIX MOMEIICHIAX OOCCIICUMBACT BBHICOKYIO CTEIICHbH 3AIMUTHI OT He-
CaHKIIMOHUPOBAHHOTO TIOCTOPOHHETO JOCTYMA, OecTiepeO0ifHOE 3IEKTPOITUTAHIE H CBOCBPEMEHHOE OXIIAKICHHE, U
JpPYTHE TEXHOJOTHHYECKHE BO3MOXKHOCTH. JIOJI1 TOCYIapCTBEHHBIX OPTaHOB, KOTOPHIC MMCIOT CHECIHANBHOE IOME-
meHue a7 cepeepa — 47% (puc. 5).

CHKEMCCIYIH
KBapPTAJIbHO
0% o
CKCTHCBHO 11%
47%
N KBapTAIILHO
B c)KEMECTUYHO
CKCHEACTIBHO
B ¢)ke THEBHO
CSKCHCCIIBHO

42%

Puc. 4. HYacmoma o6HosIeH UL UHDOPMAYUOHHBIX MAMEPUATIO8 CAlIMA (N0 8peMeH)
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Kom-Bo BemoMcTB

B B cnenpansHOM
TMIOMCIICHHH

H B 001meM noMeIeHHI

Puc. 5. Jlona cocyoapcmaentvix op2anos, UMerouux cneyuanbsHoe nomeujerue o cepgepa

Hudopmanmonnsie ciucreMsbl rocopranoB. HMuarerpuposarne HH(OOPMAIMOHHBIX CHCTEM TOCOPTaHOB, a
TAKKE CO3NAHHE CIHCHHAMM3HPOBAHHBIX 3JCKTPOHHBIX PETJIAMEHTOB, ONHCHIBAIOIIMX CTPYKTYPY (ApXHUTEKTYpY)
TIPABUTCIILCTBEHHBIX YUPC/KACHUH, IPOTCKAIOMINE B HUX OM3HEC-MPOLECCHI, a TAK)KE MPHHIHUITBI MEKBEIOMCTBCH-
HOTO MH(POPMAIIMOHHOTO B3aMMOCHCTBHS, SBILTFOTCS 003aTCIBHBIM 3JICMEHTOM 3JICKTPOHHOTO YIPABICHHS.

Me>KBeTOMCTBEHHBIE CBA3H XapaKTCPH3YIOTCI HATHYHEM MHOTOYHCIICHHBIX IPOLEAyp 0OMeHa mH(pOpMa-
el My HH()OPMAIMOHHBIMH CHCTEMAaMH T'OCOPTAHOB.

EAHUC (I'TC). Enunas aBromatusupoanHas wH(popmanmonHas cucrema (EAUC) I'TC mpu oxaszaHum
3MEKTPOHHBIX YCIYT O TAMOYKCHHOMY O(OPMIICHHIO M KOHTPOJIO JTOKYMCHTOB HA TOBAPbI HCHONb3YET JAHHBIC W3
Bl Bemomcts kak THC, TAC u M3 Ha ocHOBE (haiioBOT0 0OMCHA.

EO «TulparSystem». C momomnipto mporpammuoi cucteMbl EO «TulparSystem» Bbmeonmcansas yciayra
I'TC aBrOMaTH3HPOBAHA, T.€. HCT HCOOXOAMMOCTH (DPH3HUCCKOTO MPHCYTCTBHA 3aABILFOMICTO JHIa ((PaiaoBeIi 00-
MEH JaHHBIX 3aMcHEHa Ha BeO-ceppuc). Cucrema mpensaracT 3amoJHUTh 3a5BKY HA TAMOXKEHHOE Oo(opMmicHHE U
KOHTPOIIb TOBAPOB YepE3 CAMHOE OKHO W NMPHUKPEIICHUS A1 3TOTO 3JECKTPOHHOTO BAPHAHTA HEOOXOJUMBIX JOKY-
MeHTOB. [loacucrema 00pabOTKH 3a4BOK IO3BOJLICT ABTOMATHUYECCKY TIEPEHATIPABILATh 3asSBKH HA MCIIOJHEHHE B CO-
OTBETCTBYIOLIYIO TOCCTPYKTYPY H KOHTPOJIHPYET CPOKH BBIJAYH PE3yIbTaTOB, KOTOPhIE TCHEPUPYIOTCS B IIAKET
nmoxymeHrtos, u nepenaercs B EAUC I'TC. Cuctema HanpsAMy 0 MOYKET 3aIIPOCHThH JAHHBIC IO HANOTOILIATEIBIIH-
kam w3 B/ THC, nmm u3 B/ mo nexapcTBeHHBIM TIpemaparaM «JlemapraMeHTa JIeKapCTBEHHOTO 00CCIICUeHHS H MEJT-
texaukmy M3 KP, uro asmaerca axrom coBmectaMocTH MC y4UaCTBYIOIMX BEIOMCTB, T.C. MHTEPOIEPAdeTHHO-
cru ux UC. EO «TulparSystem» MOXKHO PEKOMCHIOBATH KAK OJHH W3 YJAYHBIX TMPHMCPOB peam3aluu BeO-
CEPBHCA.

«Onexmponnasn B/ FOpuouveckux nuy (FOJ)» Munucmepemea FOcmuyuu. TIpuMEpoM TPEXCTOPOHHCTO
B3aHMOICHCTBHA Takke ABIICTCA «nmekrporHad b/l FOpuamaeckux mun (FOJI)» Munncrepersa FOctummu (MIO).
Cormacao [Tonoxenmnro «O mopsiake B3auMOJCHCTBHUS MEKIY TOCYTAPCTBEHHBIMY OPTaHAMH IIPH TOCYJAPCTBCHHOM
perucTpamyuy (epeperncTpariy) IOPHAMICCKAX JIUL, (PUINAT0B U MPEACTABHTEILCTB 10 MPHHIMILY “CIHHOTO OK-
HA” » (yTBepKacHO moctaHosiecHHeM [IpasuremscrBa KP ot 23 ampena 2008 roga N 182) MIO Osima co3maHa HH-
(opmanmonHas cucrema mia perucrpanud FOJI. Oanako (yukuua marHo# MC B HACTOAMICE BPEMS OTPAHIIHBACT-
s TONBKO perucrpanueit u yaetom KOJI coTpy tHIKaMHU BEIOMCTBA M PETHOHANBHBIX yrpasicHud MIO (BHyTpHBe-
JOMCTBEHHAS MHTErPANus), a Takke K Hel mmetoT goctym cotpyxankn [HC, HCK, C®. [na peanm3auuu mpea-
JOKCHHOH ycnyru «Peructparms, mepeperucTpanus, TUKBHAANHA (OaHKPOTCTBO) KOMIIAHHH, MPABOBBIX CIUHHIL
yepe3 BEO-MOpPTa» HE HMEETCA HHTEPAKTHBHOTO TPEXCTOPOHHETO B3ammoxckcreus mexkay WC Bemomcts. Her
BO3MOKHOCTH ABTOMATHYCCKOTO OOHOBIICHHA H ony4ucHuA AaHHBIX w3 b/l Hamorommaremsimukos [HC, B/l ctpaxo-
BbIX B3HOCOB C®, m peecrpa OKIIO, COATE HCK Ha ocHoBe oTKphITHIX craHmapros XML, WSDL, SOAP,
UDDI(Me:xBe1oMCTBEHHASI HHTErPANHS). OTO MPUBOAUT K AY0IMPOBAHIIO Pa0oT mpH BBOAC JAaHHEIX B B/ pas-
eix UC. Tawke He peanm3oBaH HHTEPPEHC B3AMMOJCHCTBHS 3aSBUTEILI C CHCTEMOM, YTO SIBJBICTCS CHIDKAFOIIHM
(hakTOpPOM IS peasm3auny 3JICKTPOHHOH yciayru (BPM).

B nacrosmee Bpemst UC THC n MIO mMeroT BO3MOKHOCTH 0OMEHA JAHHBIMH HA OCHOBE TEXHOJIOTHH OT-
KPBITHIX CTaHAAPTOB. MoaepHM3aumsI HHPOPMALMOHHBIX CHCTEM B BHJIC BEO-CEPBHCOB HA OCHOBE OTKPBITHIX CTAH-
JapToB odecrednia Obl aBTOMATH3HPOBAHHBIN 00MEH HH(POPMAIUH MEKAY BEAOMCTBAMH.

HC «1C-Kazna. bromxer». UnaTepHET MopTtan «[Ipo3padHerii OF0HKET» UCIONB3YETCS TS MMPEA0CTABICHI
JAHHBIX TI0 TOXOJAaM M PacXoJaM PecHyOIMKAHCKOTO W MECTHBIX OFO/KETOB B ceTH MIHTEpHET. JJaHHBIC NPENCTaB-
JSTFOTCSL B PA3pe3e TOCYJAPCTBEHHBIX BEIOMCTB, TEPPUTOPHAIBHBIX MOAPA3ACICHIH, TI0 HHANBUIYAIBHBIM HOTy4a-
tesm o MHH. JlasHBIA nopTan OOHOBILIETCSI B PEKHME OHJIAHH ABTOMATHUCCKH IyTEM H3BJICUCHES JAHHBIX H3
uH(popMmanuouHOH cucTeMbl «1C-Kazna. bromxer». Jlannas cuctema peantmsyer yeuyTry Buga G2G, HCmoms3y s TeX-
HOJOTHH A2A (BHYTPHBSIOMCTBEHHOH HHTETpannn) u B2Bi (MC)KBEIOMCTBCHHOM HHTCTPALINH).

EHCH. Equnas wa(popManmonnasa cucreMa veasmwkumoctu (EMCH) T'PC npenocrapmiet na(opMaImro o
HeIBIDKUMOCTH, B/l ABTOTpaHCIIOPTa W BOAUTEIBECKOTO COCTABA MCHOJIB3YCTCS A MEPCOHH()HMKALNH BOIUTEIIb-
CKHUX yAocToBepeHUH. Ha craanu BHEApeHUS HaxXo uTcst cucteMa «3ATC» st perucTpanuy PosKIeHIS, TIEPEMEHbI
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(hamMuTHH, UIMEHH, OTYECTBA, YCTAHOBJICHHS OTIOBCTBA, OPaka, YCHIHOBICHHI U YIOUCPSHHUS, PACTOPKEHHUS Opaka,
CMCPTH.

Pazpaboran cnpaBoyHO-HHPOPMAUMOHHBINH TOpTan «[ O0CyJapcTBEHHbIE YCIYTH» MBI TPEIOCTaBIIC-
HUSI HHPOPMAIUH TPAKIAHAM H OPTaHU3ANMAM O TOCYJAPCTBEHHBIX YCIYTaX, MPEAOCTAaBISIEMBIX | 0Cy TapCTBEHHOH
perucTpanoHHON ciy:k00it mpu Ipasurensctee Kuiprerckoit Pecnyonuku. He peanmsosan mHTEp(eiic B3amMo-
JCHCTBHS TOJIb30BATENS C CHCTEMOH, TaK KaK HEOOXOJMMO JHYHOC MPHCYTCTBHE 3aIBHTEISI MPH O(OPMICHHUH 10-
KYMEHTOB U HACHTU(DHKAIINH THIHOCTH.

«ELEED». Nudopmanmonnas cucrema <ELEED» ConmamsHoro ©oHIa MCHOIB3YETCS A IPEAOCTABIC-
HUSI HHPOPMALMH TI0 TOCYJAPCTBEHHOMY COIMAIBHOMY CTPAXOBAHHIO BHYTPH BEIOMCTBA, BKIFOUYAS PETHOHATBHBIC.
B Hacrosmee BpeMs JaHHAS CHCTEMA TOTOBA K MEKBEIOMCTBEHHOH HHTCTPALIIH.

C® mveer 6a3pl AAHHBIX MO YYETY JOXOJO0B, MEPCOHUPUKAIIMY (PUIMICCKUX JIHI, HA3HAYCHHIO M BBIILIATE
TICHCHIA.

Orcyrcreue HITA mo HCTONB30BAHUIO TICPCOHAIBHBIX JAHHBIX SABACTCA OaphepoM HHTETpAanuu HH(OP-
ManuoHHOU cucteMsl «KELEED».

«Tpyo». Uadopmarmonnas cuctema peiHKa Tpyaa «pya» (MCPT) MunmcrepcTBa Tpyna, METPALHH U
MOJIOACKH BHEAPEHA BO BCEX MOAPA3NCICHIIX BEIOMCTBA JOKAIHHO. OOMEH AAHHBIMHM IMPOHUCXOIHT HA OCHOBC
(haitnoBoro oOMeHa.

ABJl «OCK», AB/ «Keipeviscmany, ABN] «Cmamucmuxay. ABJl «OCK», ABJl «Ksiprercran», ABJ]
«Crarucrura» MB/IKP pa3paboTaHsl A1 BHYTPH BEZOMCTBCHHOTO MCIIOIB30BAHMS COTPYIHUKAMH MHHHCTEPCTBA.
OOMEH JaHHBIMH MEIY PETHOHAIBHBIME YIPABICHISIME PEATH3YIOTCS HA (PalinoBoM OOMEHE JAHHBIX.

Komuecrso UC

11%

B He y4acTBYIOT BO
B3AHMOICHCTBHA

B Ha ocHOBe 2-X
CTOPOHHHX
JIOTOBOPOB

Puc. 6. Coomnowenue HC, BJ], yuacmeyouux 8 Mexncge0oMCmeeHHOM UHGOPMAYUOHHOM 83aUMOOeticmaun

[lo cTencHH UECHTPATH30BAHHOTO HCIIOIB30BAHMA HH()OPMALMOHHBIX PECYPCOB MOYKHO BBIACITHTH HH(POP-
marmonHbie cucrembl: EMUCH B cdepe perucrpammonnoi ciyx0s1 (I'PC), EMC namorosoro (T'HC) u EAUC Tamo-
sxeaHoro aavmuaACcTpUpoBanua (I'TC), UCYK B chepe xasnaueiicTsa (M®), UC «TulparSystems» B cepe BHEII-
Hel Toprosma (MD).

Kak nmokazeiBaer craTucTuka, KommaecTso (yHkummonupyromux MC, B/1 (ckimovas CHCTEMBI 3IEKTPOHHO-
TO JOKYMEHTOOOOPOTa/aBTOMATH3ALUH ACIOMPON3BOACTBA/ OyXTanaTepcKoro y4uera) — 89, u3 Hux 34 y4acTBYIOT B
ME)KBETOMCTBCHHOM B3aMMO/JICHCTBHUH, HA OCHOBE 2-X, 3-X U 00JIce CTOPOHHHX JO0TOBOPOB (puc. 6). XOTA HMEETCs
permameHT 2-X, 3-X CTOPOHHETO B3aUMOJCHCTBHUS MEKAY OTIACIBHBIMH BEIOMCTBAMH, /U1 OOMEHA MH(POPMAIHOH-
HbIME pecypcaMu (BJl) HCHOMB3YIOTCS MAIMHUHHBIC HOCHTCTH mH(popMaumu ((aiinoBeiii 0OMcH maHHBIMH). o
rocyaapcreeHHbIX MC 1o criocoOy oOMeHa JTaHHBIME MOKA3aHa Ha PHC. 7.

BosmoxkHocTs 06MeHa JaHHBIMU C JIpDYTUMU CHUCTEMaMK

OTcyTCTBYET
BO3MOKHOCTH B DaitnoBbIit
oOMe] OOMEH TAaHHBIMH

B Be6-cepBHCHI,

HpOTOKO.]'ILI
SOAP XML, SOAP XML,
WSDL XML WSDL XML
18% MU

68%

Puc. 7. Jlons cocyoapemeennvix HC no cnocoby obmena oannwvimuy

BLIBOIH,I mo pe3yjabTaramM OImCHKN HC.B X0A€ UCCICOAOBAHWUA BBLABJICHBI OCHOBHBIC ITPUYWHBI HCCOBMC-
cruvoctu OompmmuaCTBa MC 1 BJI TOCY 1apCTBEHHBIX OPTAaHOB M BEIOMCTB, KOTOPBIE 3aKIFOYAOTCSI B HCIOJIB30BA-
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HHUH «3aKPBITBIX TEXHOJOTHI», «3AKPHITHIX (DOPMATOBY», «PA3THYHBIX (POPMATOB JAHHBIX» H «HECOBMECTHMOCTH
BEPCHI.

B 6oxpmmHCTBE HHPOPMAIMOHHBIX cHCTEM M b/l TOCYy TapCTBEHHBIX OPraHOB U BEIOMCTB HE YYTCHBI CH-
CTEMBI 3AIIUTHI IIEPCOHANBHBIX JAHHBIX W KOH()HUIACHIMATLHONH HHpOpMAIMH. PemenneM naHHOW MPOOIEMBI SIBJIS-
eTcs MPHMEHECHUE aIMUHACTPATHBHO-TEXHOJOTHIECKIX MEP, TAKUX KAK PA3TPAHMUCHUE MPAB JOCTYIIA, HCHOIb30-
BaHWC YHHKAIBHBIX HACHTH()HKATOPOB A1 BCEX IMOIB30BATEICH, BO3MOXKHOCTD OTCJICKMBAHMA JcHCTBHHA. Takoi
TIOX0 TIO3BOJINT 320JHO PEIIUTH MHOKECTBO IIPOOIIEM, CBSI3AHHBIX C HE3AKOHHBIM BTOP/KCHHEM BIIACTH B YACTHYIO
SKH3HD TPAXKIAH WM OM3HECOB.

Js perieHusT TEXHOJIOTHYECKUX W AAMUHHUCTPATHBHBIX MPOOIEM IPH HHTETPALIMH HHPOPMAIHOHHBIX Pe-
CYPCOB HEOOXOMMO HCIOJIB30BaTh OTKPHITHIC TEXHOJOTHH W CTAHAAPTHI, M OJHUM W3 OCHOBHBIX HATIPABJICHHH J1€-
STEIFHOCTH MO YHH()UKAIMN MEKCHCTEMHOTO B3aUMOICHCTBHS SIBJFICTCSI BHEAPCHHUE HHTEP(EHCOB M MPUIIOKSHUH
(«BeO-cepBHCOBY) Ha 0a3ze XML-TeXHOTOTHI.

B OTKpBITHIX e CHCTEMAX, TAKUX KAK CAWTBI TOCOPTAHOB, NMPEIHAZHAYUCHHBIC ISl My OIUKAnUH (PACKPBI-
THA) O(HUIMATBHEIX TOKYMCHTOB, PCKOMCHAYCTCA JOKYMCHTH B O(pHCHOM (hopmare ayOmmpoBaTh Takke u B (hOp-
mate HTML, koTOpsIii HEC TPEOYCT OT MOJIB30BATCII YCTAHOBKH JOPOTOCTOSIIHX HIIH TPOMOBIKHX MPOTPaAMM.
OTo0pakeHHE OONBPIMHHCTBA TOKYMCHTOB Kak B (opma T¢ ODF, tak u B popmare OOXML He mpeacTaBisacT
00JIBIION TEXHHIECKOW IIPOOIEMEBI, a BOT 711 peJakruposanus (aitnos B hopmare OOXML mosker noTpedoBaThCs
npuodpereHue roporocrosamniero [10.

Jms pemenns 6e3omacHoctn UC m B/] crenyer mpuMEHATh aIMHHHUCTPATUBHO -TEXHOJIOTHUCCKUE MEPBL,
TaKWE KaK pa3rpaHMUCHUE MPAB JOCTYIIA, HCTIONh30BAHHUE YHUKAIbHBIX HACHTH(HUKATOPOB I BCEX MOIB30BATEICH,
BO3MO>KHOCTD OTCJICKUBAHUS JCHCTBHHA. TakOH IMOIX0/ IO3BOJMT 3a0/IHO PEIIUTH MHOXKECTBO ITPOOJIEM, CBI3AHHBIX
C HE3aKOHHBIM BTOP/KCHHEM BIACTH B YACTHYIO JKU3Hb TPA’KAAH HIIH OW3HECOB.

OB30P METOJ0B OBPABOTKH JAHHBLIX THCTAHIIHOHHOI'O 30HAUPOBAHUSA 1
T'EOMH®OPMAIIMOHHBIE TEXHOJIOI'MU U1 OBHAPY X XEHHUA N3MEHEHUU TIOYBEHHO-
PACTHUTEJBHOI'O ITIOKPOBA U 3EMJIEIIOJIB30OBAHUA

Kapumosa I.T., Hcmaunoe B.H., Kapumos B.T.
Hucmumym Inekmponuru u Tenexommynuxayuii npu KI'TY um. H. Pazzaxosa
k.gulpeace(@gmail.com

A REVIEW OF USE REMOTE SENSING AND GIS METHODS TO DETECT LAND USE AND LAND
COVER CHANGE

Karimova G.T., Ismailov B.L., Karimov B.T.
Institute of Electronics and Telecommunications
k.gulpeac ail.com

B OanHoll cmamve noxasanvl pesyivmantvl 0030pa # aHAIU3Q NPUMEHEHU CYIeCmeyIomux Memooos u
MEeXHONO02UT @bIA6NeHUS USMEHEHUTI NOY8EHHO-PACTNUINENLHO20 NOKPOBA U 3eMAENONb308AHUSL NO PE3VIbMAmMaM Usy-
YeHUA HAYUHBIX pabom u cmameil 3apYOesCHbIX YUeHbIX.

This article shows the results of review and analysis of the existing methods application and technologies to
detect of changes in land cover and land use base on the results of scientific works and articles study of foreign sci-
entists.

W3MeHeHNe NOYBEHHO-PACTHTEIBHOTO MOKPOBA ABJACTCA MPOLECCOM BBIABICHHSA PAa3HHULBI B COCTOSHHH
00BEKTa WM MPUPOJHOTO SBICHHWS, HAONIOJCHHEM C€I0 B PA3HbIC NMEPHOABI BPEMCHH. TOYHOEC W CBOCBPEMEHOC
BBIIBICHHC HW3MCHCHMH HA 3CMHOH IOBEPXHOCTH OOCCICYMBACT  Iy4Yllce MNOHMMAHHE B3AHMMOCB3CH U
B3aHMOICHCTBHI YCTIOBCKA W MPHPOIHBIX ABJICHHH, UTO MOKCT B JATHCHIICM OOCCTICUHTD YCTOIIHBOC YIIPABIICHHC
mpupoaHBEIME pecypcaMu [1]. OgHEM W3 BO3MOKHOCTCH HCCICAOBAHHA B 3TOH 00JACTH SABIACTCSA MOCTPOCHHC
BPEMCHHBIX PSOB M3 JAHHBIX TUCTAHIHOHHOTO 30HAMPOBAHUS, OTPAKAFOIINX AWHAMHKY M3MCHCHHH ITOYBEHHO-
pacTuTeIbHOTO MOKpoBa W 3emuenonb3oBanusa [2]. CospemeHHHbIe [MIC —TexHONOTHH W METOABI 0OpabOTKH
JAHHBIX JUCTAHIUOHHOTO 30HAMUPOBAHUS CTAMH 3(PESKTUBHBIM HHCTPYMEHTOM 71 PEINCHUS TAKOTO POAA 337ad.
JlucTaHIMOHHOE 30HAUPOBAHHE CITOCOOHO OOHAPY’KMBATh WM3MCHCHUS HA 3EMHOH IMOBEPXHOCTH C MOMOMIBIO
KOCMHYECKHX CEHCOPOB [3]. IIoBTOpAIOMHMECH CHEMKH 3¢MHOM MOBEPXHOCTH M HX COBEPIICHCTBOBAHUE OKA3BIBAKOT
LEHHYO MOMOIIb B BELABICHUH H3MCHCHHH [4]. BpeMeHHBIC U IPOCTPAHCTBEHHBIC PA3PEHICHUS O3BOLIIOT YUCHBIM
OTCIIC)KHBATh W OOHAPY)KWBATh H3MCHCHMS B INMPOKOM MacmTade, B Pe3yJIbTaTe MOIYYCHHA HH()OPMALUI
TIOMOTACT MPOBOAMTH MOHHTOPHHI CEIbCKOXO3SMCTBCHHBIX YTOAWH, OICHKY MAacmTada CTHXHHHBIX OCICTBHH M
JKOJIOTHYCCKYF) CHTYAlME0, OTCIC)KHBAHHC W IUIAHAPOBAHHC HACCICHHBIX NyHKTOB [5]. T'corpadmueckas
nH(GOPMAIMOHHAS CHCTEMA - 3TO TOJIC3HBIH MHCTPYMCHT BH3YAIHM3AIMK I M3BJICUCHHUS HYXHOW HHpOPMAIHH 00
W3MCHCHUH HA OITIPEICICHHON IUIOMIATH, KOTOPAs JACT BO3MOXKHOCTb IPOBOANTH KJIACCH()MKAIUIO H300PAKCHHUH,
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HHUH «3aKPBITBIX TEXHOJOTHI», «3AKPHITHIX (DOPMATOBY», «PA3THYHBIX (POPMATOB JAHHBIX» H «HECOBMECTHMOCTH
BEPCHI.

B 6oxpmmHCTBE HHPOPMAIMOHHBIX cHCTEM M b/l TOCYy TapCTBEHHBIX OPraHOB U BEIOMCTB HE YYTCHBI CH-
CTEMBI 3AIIUTHI IIEPCOHANBHBIX JAHHBIX W KOH()HUIACHIMATLHONH HHpOpMAIMH. PemenneM naHHOW MPOOIEMBI SIBJIS-
eTcs MPHMEHECHUE aIMUHACTPATHBHO-TEXHOJOTHIECKIX MEP, TAKUX KAK PA3TPAHMUCHUE MPAB JOCTYIIA, HCHOIb30-
BaHWC YHHKAIBHBIX HACHTH()HKATOPOB A1 BCEX IMOIB30BATEICH, BO3MOXKHOCTD OTCJICKMBAHMA JcHCTBHHA. Takoi
TIOX0 TIO3BOJINT 320JHO PEIIUTH MHOKECTBO IIPOOIIEM, CBSI3AHHBIX C HE3AKOHHBIM BTOP/KCHHEM BIIACTH B YACTHYIO
SKH3HD TPAXKIAH WM OM3HECOB.

Js perieHusT TEXHOJIOTHYECKUX W AAMUHHUCTPATHBHBIX MPOOIEM IPH HHTETPALIMH HHPOPMAIHOHHBIX Pe-
CYPCOB HEOOXOMMO HCIOJIB30BaTh OTKPHITHIC TEXHOJOTHH W CTAHAAPTHI, M OJHUM W3 OCHOBHBIX HATIPABJICHHH J1€-
STEIFHOCTH MO YHH()UKAIMN MEKCHCTEMHOTO B3aUMOICHCTBHS SIBJFICTCSI BHEAPCHHUE HHTEP(EHCOB M MPUIIOKSHUH
(«BeO-cepBHCOBY) Ha 0a3ze XML-TeXHOTOTHI.

B OTKpBITHIX e CHCTEMAX, TAKUX KAK CAWTBI TOCOPTAHOB, NMPEIHAZHAYUCHHBIC ISl My OIUKAnUH (PACKPBI-
THA) O(HUIMATBHEIX TOKYMCHTOB, PCKOMCHAYCTCA JOKYMCHTH B O(pHCHOM (hopmare ayOmmpoBaTh Takke u B (hOp-
mate HTML, koTOpsIii HEC TPEOYCT OT MOJIB30BATCII YCTAHOBKH JOPOTOCTOSIIHX HIIH TPOMOBIKHX MPOTPaAMM.
OTo0pakeHHE OONBPIMHHCTBA TOKYMCHTOB Kak B (opma T¢ ODF, tak u B popmare OOXML He mpeacTaBisacT
00JIBIION TEXHHIECKOW IIPOOIEMEBI, a BOT 711 peJakruposanus (aitnos B hopmare OOXML mosker noTpedoBaThCs
npuodpereHue roporocrosamniero [10.

Jms pemenns 6e3omacHoctn UC m B/] crenyer mpuMEHATh aIMHHHUCTPATUBHO -TEXHOJIOTHUCCKUE MEPBL,
TaKWE KaK pa3rpaHMUCHUE MPAB JOCTYIIA, HCTIONh30BAHHUE YHUKAIbHBIX HACHTH(HUKATOPOB I BCEX MOIB30BATEICH,
BO3MO>KHOCTD OTCJICKUBAHUS JCHCTBHHA. TakOH IMOIX0/ IO3BOJMT 3a0/IHO PEIIUTH MHOXKECTBO ITPOOJIEM, CBI3AHHBIX
C HE3aKOHHBIM BTOP/KCHHEM BIACTH B YACTHYIO JKU3Hb TPA’KAAH HIIH OW3HECOB.



