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PaccmoTpena mpoGieMa JioKaqu3aluy HaBUTALIMOHHO-CBSI3HOM ammapatypbl. [loka3aHO 4TO [0/ OTEUECTBEHHOU MPOMYKIIUU
Ha 9ToM pbIHKe B 2016 romy coctaBuna 0,3 %, Toraa kak B 2009 romy sta nonst coctasisiia 100 %. [TpuBeneHbl Mepbl TOCYIapCTBEHHOM
MOIEPKKHU TIPOIaKKM OTEYECTBEHHOI MPOIYKIIMU Ha YPOBHE MOCTAHOBJIEHUIT TpaBuTebeTBa PD. TIprBeneHbl KpUTepuu JIoKaamu3a-
LMY Y YKa3aHbl IPUOPUTETHI B MpoLiecce JoKaau3alu. PaccMoTpeHo cocTosiHMe fieT ¢ pa3paboTKOi OTeUeCTBEHHOM BBICOKOTOUHOM
HaBUTaLlMOHHOI ammapatypel. B yacTHocTH, paccMoTpeHa pa3pabaTbiBaeMasi TOMEXOYCTOMUMBAsI JIOKAJIbHAsI CCTEMa HaBUTaLlUHM,
uMeromas psin peumyiects repen THCC. TIpuBeneHbl pe3yabsTaThl UCIBITAHWI OTEYECTBEHHOUW BBICOKOTOYHOIN HABUTAIIMOHHO-
CBSI3HOM ammaparyphbl.

Karouesoie crosa: enobanvrole HasueayuonHvle cnymuukoguie cucmemsl (THCC); nagueayuonnvle npuemuuxu, cucmema IPA-IJIOHACC;
HABU2AUUOHHO-C853HbIe MepMUHAnbl; maxoepagol; pexcum RTK; nokanvrble cucmemst Hasueayuu.

The paper deals with problems of localizing navigation-communication equipment. It has been shown that the share of domestic
products on the market in 2016 constituted 0.3 %, while in 2009 this share constituted 100 %. Measures provided for domestic products
sales support at the level of Russian Federation government regulations have been analyzed. Criteria of localization are provided with
indication of priorities in the localization process. The state of affairs in the development of high precision navigation equipment has
been examined, in particular, interference resistant local navigation system that is being developed and has a number of advantages over
GNSS. The results of tests performed on domestic high precision navigation-communication equipment have been discussed.
Keywords: Global Navigation Satellite Systems (GNSS); navigation receivers;, ERA-GLONASS system; navigation-communication

terminals; tachographs; RTK mode; local navigation systems.

TTpakTUuecku BCE MUPOBBIE JIMAEPHl MOCTABISIOT HA OTEUECTBEH-
HbIi ppIHOK HABUTALIMOHHbIE TPUEMHUKU C TONIEPXKKOI poccuiickoit
cucteMmbl [JIOHACC. I1pu 3TOM 0JIsI OTeUYeCTBEHHOU MPOMYKIIUK
Ha 9TOoM peiHKe B 2016 rony cocrasuia 0,3 %, Torna kak B 2009 romy
ata nosst coctaBisiia 100 %. Kak mokasanu ucciefoBaHusl, IpUdnHa
TaKoOi MaJjioil 1OJM OTeYeCTBEHHO! MPOAYKIIMU HE B OTCTaBAHUU
KayecTBa OTEUECTBEHHBIX U3/ENUii, a B HE3HAYUTEIbHOM MpPEBBIILIE-
HUM LEHbl OTEYECTBEHHO! MPOAYKIIUYU HAZ UMIIOPTHOM Ha MOJTHO-
CTbIO OTKPBITOM OTEYECTBEHHOM PBIHKE.

J17151 cpaBHEHM S KauecTBa OTEYeCTBEHHBIX U UMITOPTHBIX U3JENU i
OBl MPOBEACHBI UCTTBITAHUSI IPUEMHUKOB Ha COOTBETCTBUE UX Tpe-
6oBanusM cucreme DPA-TJIOHACC nHa nonuronax ®I'YIT ITHUUN-
mair u @I'YTT HAMU. B nokiane nipeacTaBieHbl pe3yIbTaThbl UCIThI-
TaHW: U3 6 UCTIBITAHHBIX TPUEMHUKOB YCIIEIITHO ITPOIITU UCTIBITAH M

4 IpyeMHUKa — 2 OTEYECTBEHHBIX U 2 UMITOPTHBIX.

CeromHsi poccHiiCKOe MPOU3BOICTBO KOMIIOHEHTOB MPEICTABIISIET
c000it TTTaBHBIM 00pa30M MaJjible CEpUM U3IETNi BOGHHOTO U CTIeI -
aJIbHOTO TTPUMEHEHU S, YTO OTPEIeIsieT BHICOKYIO Ce0ECTOMMOCTh UX
MPOU3BOJCTBA.

B 3TUX yCcI0OBUSX MEXAY UMIIOPTHBIMU U POCCUMCKUMU KOMIIO-
HEHTaMU OOIIETo MPUMEHEHMUSI, 32 PEAKUM MCKJIIOYEHUEM, HET KOH-
KYPEHIIMU 1aXe Ha BHYTPUPOCCUIMCKOM PBIHKE — POCCUMCKHUE KOM-
TIOHEHTHI (B TeX C1yyasiX, KOraa OHU BOOOIE MPOU3BOISATCS), KakK Mmpa-
BUJIO, TOPOXKE UMMOPTHBIX (MHOTA B pa3bl), UTO SIBJISCTCS CICACTBUEM
B [IEPBYIO OUepelb MaJIOi CEpUINHOCTH.

Jnst obecneyeHUst MHGOPMAIIMOHHON U TEXHOJIOTUYECKOM Oe3-
OIMACHOCTU TOCYIapCcTBa CYIECTBEHHBIM MOMEHTOM SIBJISIETCSI, KTO
pa3paboTall 3JIeKTPOHHBINI KOMIIOHEHT M cyliecTByeT ju y Poc-
CUU KOHTPOJIb HAJ TIPOIlecCaMy ero pa3paboTKU U MOIECPHUBAIINH.
Ecnu BCst KOHCTPYKTOpCKasi JOKYMEHTALIMSI, @ TaKKe MPOrpaMMHOE
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obecrnieueHue pa3zpadboraHsl B Poccuu, ToO COOTBETCTBYIOUIM T 3J1€K-
TPOHHBIII KOMIIOHEHT MOXET CUMTATHCS OTEYECTBEHHBIM HE3aBU-
CHUMO OT TOTO, Ha Kakoii (habpuke mpousBeneH — BHyTpu Poccun uim
3a pyoexxom. EcTecTBeHHO, P U3TOTOBJIEHUY KOMIIOHEHTA Ha poC-
cUMiicKoitl (habpuKe cTeneHb JoKaJlu3aluu COOTBETCTBYIONIEH OTeue-

CTBEHHOI1 amnapaTypbl Bo3pacTaer.

Hwu onHa cTpaHa B MUpe HE MOXET 000MTHUCH 6€3 UMIIOPTA 2JIeK-
TPOHHBIX KOMIIOHEHTOB, T.K. JUIUPYIOLIHE MO3ULUU B PA3HBIX TeX-
HOJIOTMYeCKMX HAITPaBICHUSIX 3aHMMAIOT KOMITAHWY U3 Pa3HbIX CTPAH
U OTKa3 OT UCTIOJIb30BAHUSI UMIIOPTHBIX KOMITOHEHTOB BJIEUYET 3a OO0
3HAYUTEbHOE CHUXXEHME XapaKTepPUCTUK BBITTYCKAEMOI1 armaparyphl.
[Toxa B Poccuu He pa3BUTO MaccoBO€E MPOU3BOICTBO KOHEUHOI I'pax-
NMAHCKOU MPONYKIINU, Y POCCUMCKUX MTPOU3BONUTENCH JIEKTPOHHBIX
KOMTIOHEHTOB HET CTUMYJIa JJIs UX YCTOMIMUBOTro pa3Butus. Jaxe
B clTy4yae BBEJICHU S palUKaIbHBIX OTPAHUUYEHU I HA UMTIOPT JIEKTPOH-
HBIX KOMIIOHEHTOB (a CEeTOlHsI 3TO CAeNaTh B MPUHIIUIIE HEBO3MOXHO)
00beM BHYTPEHHET0 POCCUICKOr0 pbIHKa KOMITOHEHTOB, KaK MPaBUIIO,
He MO3BOJISIeT 00eCeYuTh BO3BpAT MHBECTULIM I B pa3BUTHE UX TPOU3-
BoJcTBa B Poccru (0COGEHHO 3TO KacaeTcsl MPOU3BOACTBA MUKPOCXEM).

Brixony npeanpusiTuii OTpaciy Ha MacCoBble PIHKU MPOAYKIIUU
rpaXkIaHCKOT0 Ha3HAYeHU ST MOTJIO ObI COMECTBOBATH (hOPMUPOBAHUE
rocynapcTBOM IMOAXO0MA K peaju3aiuu Mep TocyaapCTBEHHON MO~
NEPKKH, KOTOPBIE B IIEJIOM XOPOIIO N3BECTHBI:

* TpaKTHKa IEHOBBIX U APYTUX MpedepeHIIN i 11T OTeUeCTBEHHBIX
TIPOU3BOUTENICH anapaTyphl PU OCYIIECTBICHUY TOCYyIapCTBEH-
HBIX 1 MYHUIIUTIAJIBHBIX 3aKYTIOK, a TAKXKe 3aKYTOK KOPIopanuit
C TOCYIapCTBEHHBIM yYacCTUEM, KOTOPbIe HEOOXOIUMO COBEPIIEH-
CTBOBATh U PACHIUPSTH;

* BBEICHUE BBO3HBIX KBOT U BBO3HBIX TAMOXEHHBIX MOILIUH (B TOM
YHCJie AHTUAEMIIMHTOBBIX) IO OTHOLUEHUIO K UMITOPTY LEJIEeBbIX
BUJIOB anapaTyphbl;

*  CTUMYJMPOBAaHME U MOMEPKKA yUACTUSI OTEUeCTBEHHOM 2IEKTPOHHOM
MIPOMBIIIJIEHHOCTH B peaiu3yomuxcs B Poccun KpynmHbIX Tocynap-
CTBEHHBIX M YaCTHO-TOCYAAPCTBEHHBIX MHPPACTPYKTYPHBIX MPOEKTAX;

* TIpefoCTaBJeHUe HAJOTOBBIX JBIOT AJISI MPEANPUATUI OTpaCiH,
OCYILECTBJSIIOLIMX UHBECTULIMY B MOJIEPHU3ALIMIO TPOU3BOICTBA;

* cyObcuauMpoBaHUE PACXOI0B, CBSI3aHHBIX C TPOIBUXKEHUEM MTPOIYK-
LMY POCCUICKOM 2JIEKTPOHHOM MPOMBILIJIEHHOCTU Ha POCCUMCKU T
1 MUPOBOI PBIHKH.

B 2016 roay opuiMaabHO Yepe3 TAMOXHIO ObIJIM BBE3eHBI B PD
0Ko0J10 600 ThIC. HABUTAILIMOHHBIX MOIYJIEi, TPUMEPHO | MJTH MOIyJIeit
ob111 BBe3eHBI B PD Kak 1M poBble MUKPOCXEMBI.

CaMpblif MacCOBBIIT HABUTAIIMOHHO-CBSI3HOI MTPUOOP — 3TO TEPMUHAT
CHCTEMBbI 9KCTpeHHOro BbizoBa npu aBapuu (DPA-ITTOHACC). PeiHok
TaK¥X MPUOOPOB OLIEHWBAETCS B 3 MJTH eAMHUI B rof1. HecMoTpst Ha TO, uTO
cuctema DPA-ITTIOHACC cuuTaercsi rocy1apCTBEHHOI, B OTEYECTBEHHBIX
TEPMMHAJIAX 3TOI CUCTEMbI Ha CETOHLIHMIA I€Hb HET HU OIHOI MO3U1IU N
oreyecTBeHHOI DKB. C 3TUM TpYIHO CMUPUTHCS, U 110 TIOPYUYECHU IO BULIE-
npembepa PO Porosuna JI. O. Obl1a mpoBeaeHa paboTa Mo COCTaBICHHIO
njiaHa umnoprosamerieHus Kb B aTux uznenusix. bbuin opraHM30BaHbl
paboyue TPyIbl MO PeLIeHUI0 MTPobaeMbl Jokaau3auuu. Kpome HaBu-
TallMOHHOTO 000PYIOBaHMS, ITO KOCHYJIOCH BBIYUCIUTETbHON TEXHUKH
u 6oJiee IMUPOKO — TEJIEKOMMYHUKAIIMOHHOTO 000pyaoBaHus. bolio
TOKa3aHo, YTO HOBOE TIOKOJICHNE OTEUYECTBEHHBIX HABUTAIIMOHHBIX ITPHU-
E€MHUKOB CMOXET 00ECTIEIUTh COOTBETCTBYIOIIEE KAYeCTBO, HO IMKBUTU-
pPOBaTh Pa3HUILY B [IeHE C UMIIOPTHBIMY IIPUEMHUKAMU HE YIaCTCS.

B moknanme mpuBOIMTCS aHANU3 LIEH OTEYECTBEHHOU M MMIIOPT-
Hoii HAII: 1ieHbl 0TeuecTBEHHOM MPOAYKIIUY TTOYTU KOHKYPEHTHBIE,
HO HYXHa rOCyIapCcTBeHHAas MOAJepXKKa B MPOIBUXKEHUHN OTEUECTBEH-
HOI MpoayKILIMK, B yacTHOCTH, B annapatypy TAUC DPA-IJIOHACC,
e Ha CerOAHSIIIHMIA AeHb HET HU OHOM Mo3uLUuK oTedecTBeHHO# DK b.
Ha ceronHs rocynapcTBoM yxe NPUHSIT psifi peLeH i, HaKJ1a bl BaIOLUX

The report deals with the problems of local-
izing navigation-communication equipment
in Russia. Almost all the world leaders sup-
ply navigation receivers supporting Russian
GLONASS system to Russian domestic mar-
ket. Meanwhile the share of domestic prod-
ucts on the market in 2016 constituted 0.3 %,
while in 2009 it constituted 100 %. As the
investigations have shown, the reason for such
a low share of domestic products is not their
poor quality, but an insignificant difference
in prices of domestic products as compared
to imported ones on the fully opened domes-
tic market.

For comparing domestic and foreign prod-
ucts, quality tests of receivers on compli-
ance with ERA-GLONASS system require-
ments at training grounds of FSUE CNIImash
and FSUE “NAMI” have been conducted.
The paper presents the results obtained in the
tests: out of 6 receivers 4 receivers successfully
passed the tests — 2 domestic and 2 foreign.

Today Russian components production
is mainly presented by small series of military
and special purpose products, which deter-

mines their high manufacture cost.

In these conditions, with rare exception,
there is no competition between foreign and
Russian general purpose components even
on Russia’s internal market — Russian compo-
nents (if they are manufactured at all) as a rule,
are more expensive than foreign (sometimes,
by several times), which is, in the first place,
a consequence of small series production.

To ensure informational and technological
safety of the State, it is essential who developed
electronic component, and whether Russia pro-
vides control over the processes of its development
and updating. Ifall design documentation, as well
as corresponding software, are developed in Rus-
sia, then respective electronic component may
be considered as domestic, irrespective of where
a factory where it was manufactured is — within
the Russian Federation or abroad. Of course,
in case when this component was manufactured
at a Russian factory, the degree of corresponding
domestic equipment localization increases.

None of the countries in the world can
do without importing electronic components,
i.e. leading positions in different technologi-
cal directions are occupied by companies from
different countries, and refusal to use imported

components results in considerable derating

of manufactured equipment. As long as there

is no mass end production for civil purposes
in Russia, Russian electronic components man-
ufacturers have no stimulus for their sustainable
development. Even in the case of strict restric-
tions on electronic components import (today
it is simply impossible to do), the volume of inter-
nal Russian components market, as a rule, can-
not provide the return on investments into the
development of their production in Russia (espe-
cially it concerns microcircuits production).

Entrance to the mass market of products for
civil purpose could be promoted by the State
forming an approach for implementing State
support measures, which in general are com-
mon knowledge:

« practice of price and other preferences
for domestic manufacturers of equipment
while conducting central and local procure-
ments, as well as procurement of corpora-
tions with State participation, which need
to be improved and expanded;

» introduction of import quotas and import
customs (including antidumping ones) for
the import of target equipment species;




3aMpeThbl U OrPaHUYCHUA HAa JOCTYII MHOCTPAHHBIX TOBAPOB K CUCTEME

roc3aKyIoK TOBapoB, paboT (YCIAyT) HE TOABKO MJIs HYXJ1 000POHBI
1 6€30MacHOCTH FOCYAapCcTBa, HO TAKKe U B Ipak IaHCKOI cdepe.

B centsiope 2016 roga OblaM MpUHSITH mocTaHoBAeHMsT NeNe 968
u 925, xacalouiuecs orpaHMYeHUl JOMycKa UMIIOPTHOI MPOAYKIIMK
ISl 3aKYTKU B MHTEPecax roCyAapCTBEHHbBIX U MYHULIMTAJIbHBIX HYX]
U PUOPUTETA TOBAPOB POCCUIICKOTO MPOUCXOXKAECHUSI Mepe]] UMIIOPT-
HBIMU TOBapaMM MpPU ITUX 3aKymKkax. [locTaHOBIEeHMEM MPaBUTEIbCTBA
P® No719 Gblyi BBEIEHBI KPUTEPUM OTHECEHUSI TTPOAYKIIMU PaIO3JIEK-
TPOHHOI TTPOMBIIIJIEHHOCTU K KaTETOPUU TTPONYKIINHU, TTPOU3BEICHHOM
Ha Tepputopun Poccuiickoit @enepanuu. 3MeHeHUS B 9TO TTOCTAHOB-
JieHue ObUTY BRITTYIIIeHBI B Bue [TocraHoBieHUst mpaBuTenbeTBa No 734,
B KOTOPOM KOHKPETHO BBEIEHbI OTPAHNYEHU ST Ha UCTIOJIb30BAHKE B HABU-
rallMOHHO-CBSI3HOM 000pynoBaHUYM UMMOPTHOI DK B, B yacTHOCTH:

*  MOMIYJb HABUTALIMOHHOTO MPUEMHUKA;

» GSM/GPRS/UMTS-monewm;

* MUKPOKOHTPOJJIEp;

* JHeproHesaBucumasi GJaei-namsTh;

* MHTerpajbHble MUKPOCXEMBbI YIIPAaBJIEHUsI MUTAHUEM;
*  aKKyMYJATOp;

* COCIMHUTENN;

* TrieyaTHas rJjara;

» aunrenns [JTOHACC/GPS.

OdeHb BaxkHas MO3ULMS — 3TO cBsi3HOI MozneM 3G (GSM/GPRS/
UMTS). Ilo pa3HbIM NpuuyrHaM pabOTHI MO CO3MaHUIO MOIAEMOB
IUIST CUCTEM COTOBOW cBsi3u B Poccuu ObIIM OCTaHOBIIEHBI, B TO Xe
BpeMsI MUPOBBIE TUEPhl Beau 2 bEeKTUBHBIE UCCIETOBAHUS U pa3-
paboTKM B 3TOM 06acTh Ha nmpoTskeHuu 25—30 sneT. B Takux ycio-
BUSIX CAMBIil KOPOTKU My Th CO3NaHUsI OTeUeCTBEHHOro Moaema 3G —
9TO JIU1eH3UpoBaHUe 3apyoexxHbIX IP 1 pazpaboTka MozieMa, cHauaia
C UCIOJIb30BaHUEM UMIIOPTHBIX YMIIOB, @ 3aTeM COOCTBEHHBIX YUIIOB

ITAEHAPHBIE AOKAAABI

Ha JTUIeH3UOHHBIX [P. DTo myTh, MO KOTOPOMY COOUpPAETCS UATH
HUUWMA «IIporpecc».

Jpyroii BaxXXHBI/f KOMITOHEHT TepMUHAJIa — 3TO MUKPOKOHTPOJI-
nep ypoBHst CORTEX M4. Takas pazpaborka ceiiuac Beaetcst B Poc-
cun. Takke BeneTcs pa3paborka oreyecTBeHHoro SIM-uyuna. I1na-
HUPYETCsl, YTO BCE ITU KOMIIOHEHTHI Oy1yT KOHKYPEHTOCIIOCOOHBIMU
Y 110 KaYeCTBY, Y IO LIeHe.

OnbIT pa3pabOTKU OCTaJIbHBIX KOMIIOHEHTOB TepMUHAJIA: aKcese-
poMmeTpa, 9HEPrOHEe3aBUCUMOM MaMsITH, WHTep(hEiCOB 1 2JIEMEHTOB
MMUTaHWSI, TAKXKe uMeeTcsi B Poccuu, HO MoKa HEeT KOHKYPEHTOCIIOCO0-
HbIX TpubopoB. TpedyeTrcs nBa roga Ha UX pa3paboOTKy, a TAKKe HE0O-
XOIVMBI MHBECTUIINU, YCIIOBUEM TTOTYUSHUST KOTOPBIX SIBJISIETCS IO~
Has YBEPEHHOCTb B KOHKYPEHTOCTIOCOOHOCTH pe3yabTaToB. B aTom
¥ 3aKJII04yaeTcs npobieMa. BBeneHHbIe KpUTepruu TpU3BaHbI obecte-
YUTb 3AUIUTY NEUCTBYIOIIUX MPEATIPUATUN, BHITIOJHSIONINX O0Tb-
110i1 00beM pa3paboTKM U MPOU3BOACTBA MPOAYKIIMH 11O OTHOLICHUIO
K NIPEATIPUSITUSIM, PEaJTU3YIOLUIUM «OTBEPTOYHYIO» COOPKY (MU yIa-
KOBKY) NpoayKuuu Ha Tepputopuu EBpasuiickoro Cor3sa. Is atoro
JIOJIXKEH OBbITh UCMOJb30BaH KPUTEPUI cTereHu Jokanudauuu. CyTb
MoaXOoAa MO OMNpeAeseHUIO CTeNeHU JIOKaau3aluu npeacTaBieHa
B TabM. 1.

B nporecce yiokain3annyu HaBUTallMOHHO-CBSI3HOW ammapaTypbl
TOJIXKHBI OBITh PACCTABJICHBI YeTKUE TTPUOPUTETHI.

IlepBblii IPEOPUTET — 3TO rOCYAAPCTBEHHAS MOJAEPKKA MPOAAKHA
oteuectBenHoit HAII. Bce mocnenyomue ctaniy co3naHus U BHEApPe-
Hust HAII Hanpsimyio 3aBUCSIT OT 9TOTO MyHKTa. Jlaxke eciau mocTpo-
UTb COBPEMEHHBIE TTOJYTTPOBOAHUKOBBIE (DaOpUKU, OHU HE CMOTYT
BBIKUTh, €CJTM 00beM MPOU3BOACTBA Ha HUX OyIeT MEHbIIE IeCITKOB
THICSIY TJIACTUH B MeCs1l. DTO MUJIJIMOHBI YuTioB. Eciiu He Oynet obe-
crieyeHa mpoaaxa U3aeanid, To He Hy>KHbl HU pa3paboTKa, HU Macco-
BOE MPOU3BOJICTBO YUTIOB U MOZLYJICHA.

+ provision stimulation and support for
domestic electronic industry in large public
and public-private infrastructural projects
implementation;

+ granting tax concessions for enterprises
of industrial branch investing in production
modernization;

» subsidization of costs connected with Rus-
sian electronic industry products promo-
tion in Russian and world market.

In 2016 about 600 thousand navigation
modules and 1 million digital circuits were
officially delivered in Russia through customs.

The most mass-produced navigation-com-
munication instrument is the terminal of emer-
gency call system used in emergencies (ERA-
GLONASS), its market estimated at 3 million
units per year. Though ERA-GLONASS system
is considered as state-owned, today there is not
a single item from domestic electronic compo-
nent base at its domestic terminals. This is a sad
state of affairs, and on behalf of Russia’s vice-
premier Dmitry Rogozin, the work on plan-
ning electronic components import substitution
in these products has been performed. Work-
ing groups dealing with localization problems

solution have been organized. Besides naviga-
tion equipment, it concerns computing tools
and wider — telecommunication equipment.
It has been shown that while domestic naviga-
tion receivers of new generation can guaran-
tee corresponding quality, they fail to elimi-
nate difference in price as compared to foreign
receivers.

This paper provides analysis of domestic
and import navigation equipment prices: prices
of domestic devices are almost competitive, but
they need government support for promoting
domestic products, particularly, into Unified
State Automated Information System ERA-
GLONASS, where today there are no domes-
tic electronic components at all. As off today
Russian government has already accepted
a number of decisions, imposing prohibitions
and restrictions on foreign goods access to the
system of public procurements of goods, works
(services) not only for needs of defence and
state security, but also in the civil area.

Regulations Ne 968 and No 925 were accepted
in September 2016, concerning restrictions
on import products access for procurements
in the interests of state and municipal needs and

priority of goods of Russian origin over import
goods in performing these procurements. Cri-
teria for attributing electronic products to the
category of manufactured on the territory
of the Russian Federation have been introduced
by government regulation Ne 719 of the Rus-
sian Federation. Amendments to this regulation
have been issued in the form of Government
regulation Ne 734, which specifies restrictions
on the application of import electronic compo-
nents in navigation-communication equipment:
* navigational receiver module;

* modem GSM/GPRS/UMTS;

* microcontroller;

* non-volatile flash-memory;

* power control integrated microcircuits;

* accumulator;

* connectors;

* printed-circuit board;

*+ GLONASS/GPS antennas.

The communication modem 3G (GSM/
GPRS/UMTS) is a very important component.
For various reasons the works on the develop-
ment of modems for cellular systems in Russia
were stopped, while world leaders for over 25—30

years have been conducting fruitful investigations
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Tabauya 1. [Tooxodbt no onpedeseHuro cmeneHu A0KAAU3AYUU
Table 1. Approaches for specifying the degree of localization

IIpenmymecTBa noaxoaa
The approach advantages

Henocrarku noaxoaa
The approach drawbacks

CyTb noaxoaa

The approach essence

VYpaBHMBaHUE yyeTa CJIOXHbIX U MPOCTHIX KOMIIOHEHTOB
(MMKPOIIPOLIECCOPOB 1 PE3UCTOPOB). DIEMEHTHI MaJIOi
CTEMeHU MHTerpaluy UMEIOT MPEeUMYLIEeCTBA Mepe
BBICOKOMHTETPUPOBAHHBIMHU (IOJDKHO OBITH HA000POT).
TTpourpbiBaeM KOHKYpEHTaM

Equalization of accounting complex and simple compo-
nents (microprocessors and resistors). Elements with low
degree of integration have advantages over highly integrated
ones (should be vice versa). Losing out to competitors.

Pacuer cremnenu loKann3auy Ha OCHOBE
KOJIMYeCTBa Mo3uLuit oteuectBeHHO DKB

(B MpOLIEHTaX)

Computing the degree of localization on the base
of amount of items belonging to domestic elec-
tronic components base (in percentage)

Ipocrora mozxcuera
Simplicity of estimation

Jloporue KOMIOHEHTBI MOJIy4YaloT MPEUMYIIECTBA MePe
BBICOKOMHTETPUPOBAHHBIMU JellieBbIMU. HeT ctumyina
CHIKeHUsI cTouMocTH. [IporrpbiBaeM KOHKypeHTaM
Expensive components have advantages over cheap highly
integrated ones. No stimulus to reduce the cost. Losing out
to competitors.

Pacuer cTeneHu Jokaau3auum o CTOMMOCTA
ucronb3yemoit oredectseHHoit DKbB (B %)
Computing the degree of localization on the base
of cost of domestic electronic components base
being used (in percentage)

IIpocrora noacuera
Simplicity of estimation

CTuMynMpoBaHKie OTEYECTBEH-
HBIX KOMIIAaHU I K BEIEHUIO pabOT
10 CO3JaHUIO KOHKYPEHTOCITO-
co0OHoI1 1o 1ieHe/KauecTBy DKb
Promoting domestic companies

to conduct works on creating com-

HemocraTouHo nHdopmaimu o BIOKEHUH CPEICTB CO CTO-
POHBI 3apyOexHbIX TpousBoauteneit DKb. CtpemiieHne
3aBBICUTH CTOMMOCTH paboT. Ho ecTh 9KCIepTHBIE OLIEHKH
Insufficient information concerning investments from
foreign manufacturers of electronic components. Tendency
to overestimate the work cost. But expert judgements are

Pacuer crenenu lokaamM3anuy Ha OCHOBE CPEJICTB,
BJIOXEHHBIX B pPa3pabOTKy U MOCTaHOBKY Ha MPO-
WM3BOJICTBO TOo3UIuN oTedecTBeHHOI DKbB (B %)
Computing the degree of localization on the base
of assets invested into developing and launching
the production of domestic electronic components

base item (in percentage)

available.

petitive electronic components
base by price/quality ratio

Bropoii npuoputeT — opraHu3anus cOOPKU YMINOB B MJIACTHKO-
Boie Koprnyca. Ceituac B Poccuu opraHmzoBaHa cO0pKa YMIIOB TOJIBKO
B METaJIJIO-KepaMUYeCKne KOPIyca CTOMMOCTBIO 10 6—8 ThIC. pyGuieid.
Ho ecnu HeT feiieBbIX KOPIYCOB, TO U ACLIEBbIE OTEYECTBEHHbIE YU
TOXE HUKOMY He HYXHBbI. [Ipobiemy cOopku B miactuk B Poccuu
peuni ToJibko yacTHblit 3aBoa General Satellite. OHu Kynuiu c6opoy-

HBI 3aBOJ MO, KJIIOY.

and development in this direction. In these con-
ditions the shortest way for creating domestic 3G
modem is licensing foreign IP and modem devel-
opment starting from application of import chips
and later of domestic chips on the base of licensed
IP. This is the way by which NIIMA “Progress”
is planning to follow.

Another important terminal component
is micro-controller of CORTEX M4 level. Such
development is now being conducted in Rus-
sia, as well as the development of domestic SIM-
chip. It is planned that all these components would
be competitive by their quality and by price as well.

Experience of other terminal components
development, such as accelerometer, non-vola-
tile memory, interfaces and power supply units
are also available in Russia, but there are still
no competitive instruments. Two years are neces-
sary for their development, as well as investments
that could be gained only with a full confidence
in competitive results. This is the gist of the prob-
lem. The introduced criteria aimed at providing
protection of operating enterprises, which perform
a large volume of development and production

for enterprises implementing CKD assembly (or

cruke — $2,5.

packaging) products on the territory of Eurasian
Union. Here the criterion of localization degree
should be used. Table 1 presents the essence of the
approach for determining the localization degree.

In the course of navigation-communication
equipment localization distinct priorities must
be set:

First priority — governmental support
of domestic navigation equipment sales.

All the following stages of creating and imple-
menting navigation equipment directly depend
on this clause. Even if modern factories produc-
ing semiconductors are built, they will not survive,
if their production volume is less than several tens
of thousands wafers per month. That is millions
of chips. If products sales are not guaranteed, then
there will be no need in chips and modules devel-
opment as well as in their mass production.

Second priority — organization of chips
assembly into plastic packages.

Today in Russia chips assembly is carried
out only into metal-ceramic packages costing
up to 6—8 thousand roubles. But if there is no
cheap packages, then no one will need cheap
domestic chips as well. The problem of assembly

TpeTnii npHOpPUTET — MOJAEPKKA OT€4ECTBEHHOTO MACCOBOTO MPO-
M3BOJCTBA YUNOB MO0 TexHojgoruu 40—65 um. be3 penieHus npenbi-
NYIIMX IBYX MPOOJIeM Heuero 6paThCs 3a pelieHue 3TOW MpooIeMBbl.
Ho ecnu 31 mpo6aeMbl OyayT peleHbl, OCTaHeTCs MpobiaeMa 06e-
crieueHMs 1eHbl 1 KadecTBa Takux xxe CBUC, kak B FOro-BocTou-
Hoii A3un. KonkypeHtHas nieHa CHK 1ugpoBoro npueMHuKa B 1jia-

into plastic packages in Russia is solved only
at General Satellite private factory. They have
purchased turnkey assembly plant.

Third priority — support of domestic mass
chips production by 40—65nm technology.

Without solving previous two problems
it is useless to try to solve this problem. But
even if all these problems are solved, there
will remain the problem to ensure VLSI prices
and quality the same as in South-Eastern
Asia. The competitive price of digital receiver
on SoC in plastic package constitutes $2.5.

Fourth priority — chips design.

Today about 7 million design-centres are
dealing with or can deal with designing chips
for navigation equipment. The main problem
is gaining investments in development.

Fifth priority — manufacturing modules for
navigation equipment.

The problem disappears, if governmen-
tal support for domestic navigation equipment
sales is provided and floating assets are avail-
able (inexpensive credits).

Sixth priority — designing modules for nav-
igation equipment.



YersepThlii npHOpuTET — pa3padoTka yumnos. Ceiiyac OKoJIO ceMu

NU3aiH-IIEHTPOB 3aHMMAIOTCSI MJIM MOTYT 3aHUMAThCsT pa3paboTKoit
yumnos 1ist HATL. OcHoBHast mpoGieMa — 9T0 UHBECTUIIMH B pa3paboTKYy.

IIsTeiit npuoputer — npousBoacTso moayaeit HAIIL. ITpoGiaembl
HET, ec/ii OyIeT obecrieyeHa rocnoaaepKKa MPoAaXKu OTe4eCTBEHHOM
HATI 1 6ynyT 10CTYyITHBI 00OPOTHBIE CPEeNCTBA (HEAOPOTHUE KPEAUTHI).

IlecToii npuopurer — paspadorka moayiaeit HAIL. Her Hukakoii
npobieMbl, eciau OyaetT pemeHa 1-g 3agaua. Llena HATI 6yneT KoH-
KypeHTHO#. KBanudukanus pazpadborunkos HAII coorBeTCcTBYET
MUPOBOMY YPOBHIO.

OdeHb BaXXHBIM HAaIIPaBJICHUEM PAaOOTHI SIBIISIETCS CO3MaHUE OTede-
CTBEHHOU BHICOKOTOUYHOI HABUTAIIMOHHOI anmapaTypbl. MaccoBbie oTe-
yecTBeHHBIE TpueMHuKU «[eoc-3» 1 N'V-08, ycrienHo mpoieiime cpaB-
HUTEJIbHbIE UCTIBITAHMS, IO3BOJISIOT 00ECTIEYUThH BHICOKOTOUHYIO HaBUTa-
uuio B pexkume RTK (real time kinematic), Tak Kak noaaep:xuBaroT (ha3o-
Bble U3MEPEHM S HABUTALIMOHHOTO CUTHAJIA, YTO 00ECIeYnBaIOT 1aJIeKO
He Bce UMTopTHBIe npueMHUKH. Pexxum RTK BocTpeboBaH, B YaCTHOCTH,
B CUCTEMax TOYHOTO 3eMJIe[iesINsl, CYTh KOTOPOro 3aKJiovyaercs B oopa-
OOTKE [MOYBBI, CEBE, BHECEHUU YI0OPEH U C BBICOKOI TOUHOCTbIO (MOpsiiKa
5—10 cM) B oiHM U T€ Xe 60pO3/bl, a He 1o BceMy 1oJto. [Ipu aToMm nomy-
yaeTcst 00JTbIasi SKOHOMUST CEMsIH, YIOOPEeHW i, BDEMEHHU U TOPIOYEro.
Db HeKTUBHOCTD UCTIONB30BAHUS TOYHOTO 3eMJenens cocranisieT 20 %.

I[Ipo6Gaema 3akioyaeTcsi B TOM, 4TO ceiluac B Poccum u tpak-
TOpa, U HABUTAIIMOHHOE 000pyIOBaHME, YCTAHOBIEHHOE Ha HUX, —
uMrnopTHbeie. COOTBETCTBEHHO, MPUOBITb OT MPOJAXH ITOM T0POTO-
CTOSIIIIEN TEXHUKHU OCTAETCS B 3apYOEKHBIX KOMTIAHUSIX. XOTS BITOJTHE
BO3MOXHO OPTaHU30BaTh MPOU3BOACTBO TakKoii TeXHUKU B Poccum
¢ ucrnoJjb3oBaHueM cpeacts cuctembl [JTOHACC.

JpyruM npuMepoM MCIONb30BAHHUSI BBICOKOTOUHOI HABUTALIMY SIBJISI-
10TCs pPOOOTOTEXHUYECKUE KOMITIEKCHI, TAKMe KaK OECIUIOTHBII aBTOMO-
oub B mpoekte KAMA3a «ABTOHET». B 3TOM MpoekTe K HaBUTaLIMOHHOM
arnmnaparype NpeabsBIsIOTCs] TPEOOBAHM S 10 TOYHOCTH MECTOOIPEIEICHUS

ITAEHAPHBIE AOKAAABI

10 cm. B pexxume RTK MOXHO MostyduTh TpeOyeMyto TOYHOCTb, HO BOITPOC

3aKJTI0YAETCS B YCIOBUSIX IBUXEHUSI aBTOMOOUIIS; €CJIU 3TO OTKPBITAS

MECTHOCTb, TO TOYHOCTb 00€CTIeUNBAETCS, & B YCIOBUSIX MJIOTHO TOPOJI-

CKOI1 3aCTPOIKH WM B Jiecy (ha3a CUTHAJIA «CPbIBAETCS» M TPUEMHUK Mepe-

cTaeT paboTaTh, YTO 00YCIOBICHO HEIOCTATKAMU MCIIOIb30BaAHMS TI00ab-

HbIX HAaBUTAIIMOHHBIX Ty THUKOBBIX cucteM (THCC).

THCC umeert psisi HEOCIIOPUMBIX TTPEUMYILECTB, TAKUX KaK MOJHOE
MOKPBITHE 3eMJIU U OKOJIO3EMHOT0 MPOCTPAHCTBA, 6ECIIaTHOE UCTIONb-
30BaHME CHCTEM JIJIsI KOOPAMHATHO-BPEMEHHOTO OIpenesieHUsl, yHUbU-
Kalusi 000pyIOBaHUSI JIsT BCEX MOJIb30oBaTeseil v T. 1. OTBIT 9KCIITyaTa-
uuu FTHCC I'NTOHACC u GPS, a Takxe TeopeTuyecKue u 3KCrepuMeH-
TaJIbHBIE MCCIIeNOBaHUSI, TIPOBeIeHHbIe B Poccuu u 3a pyGexom, moka-
3aJT1, UTO HapsIy ¢ oueBUAHBIMU TpeumyiiectBamu [ HCC umeer u psin
CYIIECTBEHHBIX HEIOCTATKOB, IMTABHBIMU U3 KOTOPBIX SIBJISIOTCS:

*  TUIOXOI TPYEM CUTHAJIOB B JIECUCTBIX U TOPHBIX MECTHOCTSIX, B YCTIOBUSIX
TJIOTHOM BBICOTHO# TOPO/ICKOI 3aCTPONKM, a TAKKE BHYTPH 3MaHUIL;

*  XapaKTePUCTUKU TOYHOCTHU, UEJOCTHOCTU U goctynHoctu THCC
He B MOJIHON Mepe YyIOBJETBOPSIOT TPEOOBAHUSM HEKOTOPBIX
noTpeouTeseit;

* HEJOCTAaTOYHasl MOMEXOYyCTOMYMBOCTb: JOKaJbHbIE MOMEXU
HEOO0JIBbIIOI MOIIHOCTH MOTYT 3aTPYJHUTh UJIM CEJIaTh HEBO3MOX-
Hoiil HaBurauuio no curHasam FHCC.

Kpowme Toro, Bo BpeMsi KOHDIMKTOB BO3MOXHO TOIABICHHE I100aIb-
HBIX HABUTAIITMOHHBIX CITYyTHUKOBBIX CUCTEM JTUOO MyTeM BO3IEHCTBUSI
Ha CaM¥ CITYTHUKH, 1100 MyTeM MOCTAHOBKY 3arpaJinTEIbHBIX UK
UMUTALMOHHBIX ToMeX curHanaM THCC. B 3Toii cuTyaluy BbICOKOTOY-
HOE ompeleeHne KOOPANHAT U Tororpaduieckast MpuBsizka 00beKTOB
Ha MecTHOCTH ¢ ucnoab3zoBaneM [HCC cTaHOBATCS HEBO3MOXHBIMU
U TOSIBISIETCS] HEOOXOAMMOCTD MCMOJb30BAHUS JIOKAJIbHBIX CUCTEM
Hasurauuu (JICH), He3aBUCHMBIX OT CUTHAJIOB CITYyTHUKOB M 00J1aato-
LIMX HA HECKOJIBKO MOPSIAKOB OOJIbILIEi TOMEXOYCTOMYMBOCTBIO 110 CPaB-
Henuio ¢ THCC. OkoJio 1ByX 1eCSTKOB JOKaJbHBIX CUCTEM HaBUTALUK

The problem disappears, if the Ist problem
is solved. The price of navigation equipment
will be competitive. The navigation equipment
designers’ qualification corresponds to inter-
national standards.

Another important direction of the research
is creating domestic high precision navigation
equipment. Mass domestic receivers Geos-3 and
NV-08 that have successfully passed compara-
tive tests enable providing high precision naviga-
tion in RTK mode (real time kinematic), because
they support phase measurements of navigation
signal, which is provided by far from each for-
eign receiver. RTK mode is popular, particularly,
in precision agriculture systems, which essen-
tially consists in treating the soil, sowing, apply-
ing fertilizers with high accuracy (up to 5—10cm)
into the same furrows, but not over the whole
field. In this case it is possible to save seeds, fer-
tilizers, time and fuel. The efficiency of precise
agriculture application constitutes 20 %.

The problem lies in that in Russia tractors
and navigation equipment installed on them
are imported. Respectively, sales profits
of this expensive equipment stay in foreign

companies. But it is quite possible to organize
the production of this equipment in Russia
using GLONASS system facilities.

Another example of applying highly preci-
sion navigation is robotics systems, such as pilot-
less automobile in KAMAZ project “Autonet”.
In this project navigation equipment is required
to provide the accuracy of positioning up to
10cm. Using RTK mode it is possible to attain
the required accuracy, but the question is in
conditions of the automobile movement, and
if it moves on open territory, then the required
accuracy is attained, but in conditions of dense
urban development or in a forest the signal phase
“breaks down” and the receiver stops operat-
ing, which is conditioned by drawbacks of global
navigation satellite systems application (GNSS).

GNSS posseses a number of unquestionable
advantages, such as full Earth and near-earth
space coverage, free system use for coordi-
nates and time determination, equipment uni-
fication for all users etc. Experience of GNSS
and GPS operation, as well as theoretical and
experimental investigations made in Russia

and abroad have shown that alongside with

obvious advantages, GNSS has a number

of significant drawbacks, such as:

+ poor signal reception in wooded and mountain
terrain, in conditions of dense urban highrise
development, as well as inside buildings;

* GNSS characteristics of accuracy, integrity
and availability do not fully comply with
requirements of some users;

« insufficient fault resistance: local low power
interference may impede or make impossi-
ble navigation by GNSS signals.

Besides, during conflicts, the suppression
of global navigation satellite systems is possi-
ble by means of direct impact on satellites or by
barrage jamming or simulated radio counter-
measures for GNSS signals. In such a situation
high precision positioning and topographical
objects control at terrain using GNSS becomes
impossible and there arises a need to use local
navigation systems (LNS), which are indepen-
dent of satellites signals and which possess fault
resistance by several orders of magnitude higher
as compared with GNSS systems. About two
tens of local navigation systems have been devel-
oped in various countries since 1958. The most




AOKAAABI KOH®EPEHIIUU

ObLIM pa3paboTaHbl B pa3HbIX CTpaHax HauMHasg ¢ 1958 roma. HauGosnee
coBeplileHHast U3 HuUX — cucteMa LocataNets aBcTpaaniickoit KOMIaHUK
Locata, pazpa6orannas B 2014 romy.

Ceituac B AO «<HMUMUMA «IIporpecc» pa3pabaTbiBaeTCs COBpEMEH-
Has oteuyectBeHHast JICH, cnocoOHas peaan3oBaTh BCe MpeuMylLe-
CTBa UCIOJb30BAaHUSI HABUTALIMOHHOTO CUTHajla ¢ 6oJblIeii 3a1iu-
TOI OoT momex, yeMm B cucteme LocataNets. PaspabarbsiBaemast cuctema
nononHsier THCC u uMeeT 6osiee gecsiTKa MPeMMYyIIECTB Mepes HUMU
M PsII IPEUMYIIECTB MepeI CUCTeMO KoMmaHuu Locata.

TTpoGyiema 60pb0OBI ¢ MOMexamMu B rpeayiaraemoit JICH perraercst
3a CYeT TOTOo, YTO:

* paccTosSHHUE MeXay aDOHEHTCKVUMU W OTMOPHBIMU CTAHIUSIMU
B 1000 pa3 MeHblIIe, 4eM OT 3eMJIM 10 CIIyTHUKA;

* uMwuTaumsa curnana («crnybunr») JJCH npakTuueckn HEBO3MOXKHA
13-3a OUYEHb CIOXKHOTO 3aKOHA CMEHBI TICEBAOCTyYaiiHO Mmocaen0-
BaTeJbHOCTH;

* pabouue yactoThl JICH He 3apukcrpoBaHbl U MOTYT MEHSIThCS
B nuamnasoHe ot 100 MI'u no 2500 MTw.

[MorpewrHocTh onpenegeHusl KOOPAMHAT 3aBUCUT OT TOYHOCTH
CUHXPOHM3ALIMK OTIOPHBIX CTAHLIMI K MOXKET ObITH MOJyyYeHa Ha MJ10-
ckocTH B ipeaesax 1—10 cM, a mo BeicoTe — B npesenax 15 cm.

Kaxk u3BecTHO, 3a1a4y TOYHOTO OIpeIe/IeH s KOOPIUMHAT aBTOMO-
OUJISI B yCIOBUSIX TUIOTHOW TOPOICKO 3aCTPOIKY, HATIPUMED, TIO Tpe-
GOBaHUIO CTPAXOBBIX KOMIIAHU I HEBO3MOXKHO PEITUTH C UCTIOJIH30Ba-
Huem 'HCC B pexxume RTK. Ho 3Ta 3agaua pemiaercst ¢ UCIOJIb30Ba-
Huem JICH, paspabaTteiBaemoii B HacTosiee Bpemst B AO «<HUWMA
«[Iporpecc». Ha cerogHsAHmMi 1eHb pa3paboTaHbl CIEMATU3UPO-
BaHHble CBUC pagnotpaxra u iudposoro Tpakra JICH, a Takxe yHu-
duumrpoBaHHbIe NpueMonepenarure moayau Ha aTux CbUC, koro-
pble MOTYT UCTOJIB30BAaThCs KaK B OMIOPHBIX, TaK U B a0OHEHTCKUX
cranumsx. Ceityac uiet pa3paboTKa M UCTIBITAHUSI MAKeTa CUCTEMBI.

EcTb mpeaBapuTebHbIe pe3yIbTaThl UCTIBITAHUI MaKeTa IOKAJTbHOM
CHUCTeMbl HaBUTAILI U, IPOBEACHHBIC HA TOJIe C/X aKaaeMuu uM. TuMu-
psizeBa. BeicokoTouHast HaBuranus (2—4 cM) Ha OTKPBITOM MECTHOCTH
BbinoJiHsieTes ¢ ucnonb3oBaHuem THCC B pexume RTK. B ycnoBusix
ropoza ajst obecriedeHust TouHocTr 0,1—0,5 M (TpeGoBaHME CTPAXOBbIX
KOMTMaHUIi) UCTIOJb3YeTCsl IoKaabHas cucTeMa HaBurauuu. OnopHolie
craHumu JICH pacrionioxeHbl Ha BbIIIKaX OMEpaTOPOB COTOBO CBSI3U.

TakuMm o6pa3oM, psii OTEUECTBEHHBIX pa3padOTOK BEICOKOTOYHOM
HaBurauuoHHoi anmapatypsl THCC 1 ToKaJbHBIX CUCTEM HaBUTALIUK
MOTYT COCTaBUTb JOCTOMHYI0 KOHKYPEHIIUIO 3apyOeXXKHOM TTPOTYKITUK
Ha MacCOBOM OTEUECTBEHHOM pbIHKe. HO 3TOT 0TeuecTBEeHHBII PHIHOK
HEOOXOINMO 3aITUTHUTh.
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perfect of them is Australian system LocataNets

developed by Locata company in 2014.
Currently JSC “NIIMA “Progress”

is designing modern domestic LNS that is able

to implement all the advantages of navigation
signals with higher protection from interfer-
ence than that provided by LocataNets system.

The system being developed supplements GNSS

and has over dozen advantages over them and

a number of advantages over the Locata system.
The problem of interference suppression

in the proposed LNS is solved due to the fol-

lowing:

+ the distance between subscriber’s and refer-
ence stations is less by a factor of 1000, than
the distance from the Earth to the satellite;

* imitation of LNS signal (“spoofing”)
is practically impossible due to a complex
rule of PRS sequence transition;

» operating frequencies of LNS are not fixed
and may alter in the range from 100MHz
to 2500MHz.

Localization error depends on accuracy
of reference stations synchronization and may
be within 1-10cm at horizontal plane, and

within 15cm by altitude.

As is known, the problem of accurate localiza-
tion in conditions of dense urban development,
for example, on insurance companies demand,
is impossible to solve using GNSS in RTK mode.
But this problem may be solved using LNS that
is being developed by JSC “NIIMA “Progress”.
At present special purpose VLSIs for LNS RF and
digital links have been developed, as well as uni-
fied receiving/transmitting modules on the base
of these VLSIs, which can be used both in refer-
ence and in subscriber’s stations. Currently the
system mock-up is being developed and tested.

The report provides preliminary results
of the LNS mock-up tests performed at the field
of K.A. Temiryazev Agricultural Academy.
High precision navigation (accuracy of 2—4cm)
on open territory is conducted by means of GNSS
in RTK mode. In urban conditions to attain the
accuracy of 0.1-0.5m (requirements of insurance
companies) local navigation system is used. Main
LNS stations are located on cell phone towers.

So, a number of domestic developments
of high precision navigation equipment of GNSS
and LNS systems may make a worthy competi-
tion to foreign products on mass domestic mar-
ket. But this domestic market has to be protected.
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