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CKMIA 3NIEeKTPOMEXAHUYECKMNIA 3aBOAY

(«K3M3») coBmecTHo ¢ OAQ «CKB MA»
npoBoAMAN paboTbl MO CO34aHMK0 CUCTEMbI TO-
norpacuyeckoro opueHtupoanua (CTO),
npeAHa3HavyeHHOo! ANA 3aMeHbl MOPaNbHO yC-
TapeBLIEN TaHKOBOW HaBUrauMoHHOI annapa-
Typbl THA-4. THA-4 B pa3Hoii KoMNAeKTaUuu u
A0 HacTOALero BPEMEHM NPUMEHAETCA Ha
BCEX 0TeYeCcTBEHHbIX 6poHe06bekTax BC PO u
a apmuAx pAja 3apy6exHbIX cTpaH.

[MepBbie onbiTHbIE 06pa3ubl CTO B cywecTsy-
loLen KomnekTauuu GbinM co3AaHbl K KOHLY
2000 . CTO nonyuuna ycnoBHoe HauMeHoBa-
Hue «TPOHA-1». Bbinv npoBeseHbl ee HaTypHble
ucnbiTaHWA. B nocnegytowme rogbl npoBoau-
nacb gopa6otka CTO no 3ameHe anemeHTHO
6a3bl Ha 6onee coBpeMeHHyto, HapaliMBaHuA
o6bema pellaemMbix 3ajady, oTnagka anroput-
MOB paboTbl M MPOrpamMMHOro o6ecrneyeHua.

B CTO BonnoweHbl Bce nyylne TexHuue-
CKMe peLleHnA cyllecTBOBaBLUWE B annapary-
pe THA-4 1 coBpeMeHHble AoCTUXeHMA B 06na-
CTW HaBWUrauuu, kaptorpacum u 3aneKTPoOHUKN.
B ocHoBy nocTtpoeHnsa CTO «TPOHA-1» kak u
ee npeawecTtBeHHuubl THA-4 3anoxeH opo-
MEeTPUYECKUA NPUHLMM PaboThbl — 3TO CbEM MH-
chopMaLmMn 0 NpoAEHHOM NYTH C ABUXUTENEN
06bekTa 1 pa3noxeHue NPoOMAEHHOr0 NyTH Ha
cocTaBnAtLwwme koopanHaTtel X 1 Y no uHdop-

I I a npoTaxeHun paga net 0AO «KoBpos-
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Mauuu ¢ TMpPOCKOMMYECKOro AaTyuka Hanpas-
neHua ABwxeHua obbekta. Kpome Toro, CTO
«TPOHA-1» umeeT B cBOEM cocTaBe AOMOJHHU-
TeNbHO CMYTHWUKOBbIA HaBUraLWOHHbIA NpUeM-
HWK, pa6oTalOLLMA NO CUrHANaM OT CMyTHUKO-
BbIX HaBMraumoHHbix cuctem GPS n TJIOHACC.
MonyyeHHaA MHchopmaLmMA 0 MECTONONOXEHNUM
o6bekTa 0TOo6paxaeTcA Ha 3NEKTPOHHOM
KapTorpade Ha choHe 3NeKTPOHHOI KapTbl. 3a-
noxeHHble B CTO «TPOHA-1» TexHuueckue pe-
WEHWA 3HAYNTENbHO pacWwupunn yHKuuo-
HaNlbHble BO3MOXHOCTM CUCTEMbI HAaBUTaLMK U
MO3BO/IUN NOBBICUTb €€ TOYHOCTb.

CTO «TPOHA-1» B cyuiecTBytoLeM BapuaH-
Te COCTOMT U3:

- kapTorpada (puc. 1);

- @HTEeHHbl CMYTHUKOBO HaBUraLMOHHON CHU-
cTembl (puc. 2);

- rupokypcouameputens (puc. 3);

- KypcoykasaTens soautena (puc. 4).

Mpubopbl CTO pa3mellatoTcA Ha LTaTHbIE
MecTa HaBUraunoHHOW annapaTypbl

THA-4.

Ynpasnexue CTO, BBOA M cbem UHopma-
LMW ocyLlecTBAAGTCA ¢ KapTorpada, KoTopblil
MUMeeT XWAKOKPUCTaNnM4Yeckuit aucnnein u
o6ecneynBaeT paboTy C INEKTPOHHLIMM Kap-
Tamu B cucteme laycca-Kptorepa u BBOA UX
HenocpeacTBeHHo ¢ BHewHero USB dinew-
aucka.

RIENTATION

PAMUHECKOIO
T

A-1»

or many  years the Kovrov
FEIectromechanicaI Plant (KEMZ) jointly

with the SKB PA joint stock company have
been conducting works on creating the system
of topographic orientation designed for replac-
ing the TNA-4 tank navigating equipment
which is out of date now. The TNA-4 system in
different kitting has been used to this day in all
armoured vehicles in the armies of different
countries.

First prototypes of the system of topograph-
ic orientation in existing kitting had been creat-
ed by the end of 2000. The system was condi-
tionally called the Trona-1 system. There were
its natural tests conducted. The system's
updating conducted in the following years was
aimed at replacing its electronic componentry
by more up-to-date, broadening the range of
missions it can conduct, debugging its working
algorithms and software.

The best technical decisions, existing in the
TNA-4 system and modern navigating, elec-
tronics and cartography achievements were
embodied in this system. The odometrical prin-
ciple of operation laid the basis for construc-
tional foundation of the Trona-1 and TNA-4 sys-
tems. Itis the principle of receiving information
of the vehicle's traversed way from its propul-
sion device and decomposition of the way into
X and Y position coordinates in accordance to
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the information received from the vehicle's
movement-detecting gyroscopic  sensor.
Besides this the Trona system includes the
auxiliary satellite navigation receiver, operat-
ing according to the signals from the GPS and
GLONASS satellite navigating systems. The
received information about the vehicle's loca-
tion is displayed on the electronic cartograph-
er with the electronic field as a background.
The technical decisions integrated in the
Trona-1 system significantly increased the
functional abilities of the navigation system
and enhanced its accuracy.

The Trona-1 system in the existing version
consists of:

- cartographer (Pic. 1);

- satellite navigating systems' (SNS) anten-
na (Pic. 2);

- gyro course measuring system, (Pic. 3);

- operator's course detector, (Pic. 4).

The devices of the topographic orientation
system are located in the proper locations of
the TNA-4 navigating equipment.

The cartographer is used to control the sys-
tem of topographic orientation, enter the infor-
mation and withdraw it from the system. It has
a liquid crystal display and provides working
with electronic cards in the system of Gauss-
Kruger and their putting in from the external
USB flash memory.

The STO gyroscopic compass system has
been derived from the production Mayak-2M
compass system. The STO system can be air-
dropped as part of the Airborne Force's vehicles.

lMpockonuyeckaa KkypcoBaa cuctema CTO
paspa6oTaHa Ha 6a3e cepunHO M3roTaBnMBa-
eMoin kypcoBoii cuctembl «Masak-2M» u
AOMycKaeT BO3MOXHOCTb AecaHTUpoBa-
HuA ¢ o6bekTamu BJB.

(OyHKUMOHaNnbHOE Ha3HaYeHue
npu6opos THA-4

KypcoBas cuctema «Mask-2»

Kypcoaa cuctema «MasnAk-2» npejHasHa-
YyeHa ANA HEMPepbIBHOTO OnpejeneHna nsme-
HEeHWi AMPeKUMOHHOro yrna o6bekTa v nepe-
Jayun MHGOpMaLMK 0 UX BENUYMHE U 3HaKe B
CYeTHO-peLLatoLlee ycTpoiicTBO KapTorpada.
KypcoBaa cuctema «Masnk-2» o6ecneynBaeT
aBTOMaTUYECKYH KOMMeHcauuio apeida ru-
pockona npu cToAHke 06bekTa ¢ yrnamu Ha-

Puc.2. AHTeHHa cryTHUKOBO}
HaBUraLyMOHHOW CUCTEMb

Pic.2. Receiver's SNS antenn:

knoHa o6bekTa He 6onee 3° 1 yaepxaHue ns-
MepuTeNbHOW OCKU rupockona npu CTOAHKe
o6bekTa. orpewHocTb yAEpPXKaHUA U3Mepu-
TenbHO ocu Npu aBUXeHUn o6bekTa 0-08 4.y.
3a Yyac pa6oTbl.

KoopauHaTop
KoopaunaTop npeaHasHaveH ana Kop-

___,..,-.-r"'"- - »

pekuum nyTeBoi MHoOp-
mauuu, BBOAUMOW
B CYETHO-peLla-
tollee YCTPOMCT-
BO, Pa3NoXeHWA
nponaeHHoro o6b-
eKTOM MyTH Ha co-
cTaBnAwLWMeE Koop-

anHaT AX u AY, cymMUpoBaHue MX C UCXOAHbI-
MM KoOpAWHaTamMu 06bekTa, UHAMKALMIO Koop-
anHat X, Y, AMpekumoHHoro yrna 06bekTa, Bbl-
YUCNIEHUE M WHAWKALMIO AMPEKLUMOHHOrO yrna
Ha MYHKT Ha3HaYeHUA.

Puc.1. Kaptorpagh
Pic.1. Cartographer
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KypcoykasaTenb

KypcoykasaTenb npesHasHayeH AnA UHAM-
KaLun AMPEeKLUMOHHOr0 yrna o6bekTa.

MnaHLWeT UHAUKATOPHBII

MnaHweT MHAMKATOPHLIN NpeaHa3Ha4YeH ana
HenpepbiBHOM WHAMKALMM MECTOMOOXEHNA
nBuXyLlerocA o6bekTa Ha Tornorpaduyeckoi
KapTe 1 o6ecneynBaeT paboTy ¢ KapTaMu Mac-
wra6a 1:50 000 v 1: 100 000.

®opmupoBaTenb

®opmupoBaTenb npeiHasHayeH AnA npe-
o6pa3oBaHMA UMMYNbCOB CHUMAEMbIX C Bbl-
X00B jaTyuka 3nekTpocnupomeTpa Tu-
na M3-301 B umnynbCcbl MPAMOYrofbHOM

hopmbl.

(DyHKUMOHANbHOE Ha3HaYeHue
npu6opoB CTO «TPOHA-1»

TMpokypcousmepuTenb

[MpokypconsmepuTenb BbINOAHART DYHKLMM
npu6opoB kypcoBoi cucTembl «Mank-2», hop-
MWUpoBaTeNA W YaCTMYHO KOOPAMHATOpa anna-
paTypbl THA-4 1 npeaHasHayveH ana:

- HEenpepbiBHOTO M3MEPEeHUA U3MEHEHUH
NMPEeKUNOHHOro yrna o6bekta, npeobpaso-
BaHWA YrN0BOro NONOXEHUA U3MEPUTENBHON
ocu B 19 pa3pAgHbIi KOA, BblAa4yu MHOpMa-

LK1 06 M3MEHEHUAX YINOBOI0 NONOXKEHUA U3-
MepuUTenbHOI ocn B Mukpo-3BM;

- npeo6pa3oBaHWA UMMYNbCOB CHUMAEMbIX
C BbIXOZ0B AaTyuKa 37eKTpOCnuaoMeTpa TUna
M3-3015 B koA ¥ Bblaaumn ero B Mukpo-3BM;

- BblYMC/IEHME NPUPALLEHUI KOOPAWHAT, WX
macluTabupoBaHue U CyMMUPOBaHUE C UCXOA-
HbIMW KOOpAWHATaMu 06beKTa;

Puc.3. [hpokypconsmeputens
Pic.3. Gyro course measuring system

|

Functionality of the TNA-4 devices

Mayak-2 compass system

The Mayak-2 compass system is designed
for permanent detection of changes in the
vehicle's direction angle and transmitting the
information about their size and sign to car-
tographer's computing device. The Mayak-2
compass system provides automatic
drift compensation of the gyro-
scope during the vehi-
cle stop with angles of
slope of no more than 3
- deg. and holding of the
’ gyroscope's measuring
; axis during the vehicle's
i stop. A root-mean-
square error of the mea-
suring axis holding dur-
ing the vehicle's moving
g is 0-08 mils for an hour

of working.

Coordinator
The  coordinator s
designed for correcting path
information being entered in
the computing device,
path's decomposition into
AX and AY coordinates,
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their summarizing with the vehicle's initial coordinates, direction
angle, X, Y coordinates' indicating, calculating and indicating of the
direction angle to the destination point.

Course detector

The Course detector is designed for the vehicle's direction angle
indicating.

Indicated pad

The indicated pad is designed for permanent indication of the mov-
ing vehicle's location on the topographic map and provide processing
maps with their natural scale 1: 50,000 and 1: 100,000.

Shaper

The shaper is designed for converting impulses from outputs of the sen-
sor of the MAe-301 type electrical speedometer into rectangular impulses.

Functionality of Trona-1 STO devices
Gyro course measuring system

The gyro course measuring system functions as the Mayak-2 com-
pass system devices, the shaper and partly as the TNA-4 equipment
coordinator and is designed for:

- permanent measuring the vehicle's direction angle changes,
converting the measuring axis's angular position into the 19-order
code, giving information about changes in the measuring axis's
angular position to the micro-computer;

- converting impulses from the ME-301B electrical speedometer
sensor's outputs into the code and directing it to the micro-computer;

- calculating the coordinates' increments, their scaling and sum-
marizing with the initial vehicle's coordinates;

- exchange with the cartographer and course detector and through
the RS-232C consistent interface;

The gyro course measuring system provides automatic gyro-
scope's drift compensation during the vehicle's stop with its
angles of slope of no more than 3° and holding the gyroscope's
measuring axis during the vehicle's stop. The root-mean-square
error of holding the measuring axis when the vehicle is on the
move is 0-07 mils per hour of working.

Cartographer

The cartographer functions as the coordinator, target and indicat-
ed pad coordinator of the TNA-4 equipment and also executes some
additional functions absent in the TNA-4 and is designed for display-
ing navigating information, controlling the STO modes of operation
and provides:

- entering initial and temporary navigating data;

- determination of the vehicle's position in the SNS mode (absent in
the TNA-4);

- calculating of the range and azimuth to the destination point;

- displaying in digital form the vehicle's temporary coordinates and
direction angle, target's coordinates, and also the direction angle to
the destination point and distance to it;

- determination of the way compensation factor and sighting cor-
rection during the adjustment within the measuring area (absent in
the TNA-4);

- displaying the current location of the vehicle on the electronic
field with the directions to the destination point and target (absent in
the TNA-4 system);

- displaying the location of targets and the destination point on the
electronic field (absent in the TNA-4);

- converting geodesic coordinates into the Gauss-Kruger system
and vice versa (absent in the TNA-4);

- saving during the power down the current navigation parameters
and all corrections which are needed for calculating navigation para-
meters with the specified accuracy;

- scaling the electronic field's image;

- exchange with the GCMS (gyro course measuring system) and
through the RS-232C consistent interface.

- 06meH ¢ kapTorpachomM M Kypcoyka3aTefnem U no nocnejosa-
TenbHoMmy uHTepdhency RS-232C.

[Mpokypconsmeputens o6ecneynBaeT aBTOMaTUYECKYH) KOMMEH-
cauuto apeiicha rupockona npu cToAHKe 06bEKTa € yraamMu HakfoHa
o6bekTa He Gonee 3° M yaepXkaHue M3MepUTENbHON 0CH rupockona
npu cToAHKe 06bekTa. MorpelwHocTb yaepXaHuAa M3MepUTENbHOI
ocu npw ABwxeHnn o6bekTa 0-07 A.y. 3a 4ac paboThbl.

KapTorpad

KapTorpad BbinonHAeT yHKLUMM KOOpAMHATOpa, KoopAuMHaTopa
Lenv U nnaHweTa - HANKaTopHoro annapatypbl THA-4, a Takxe pag
JOMONHUTENbHbIX PyHKUMIA oTcyTcTBytowmx B THA-4 n npegHasHa-
YeH AnA 0TOO6PaXKeHUA HaBUraLMOHHOW MHOPMaLWK, ynpaBieHus
pexumamu pa6oTbl CTO 1 o6ecneynBaer:

- BBOA MCXOAHbIX U MPOMEXYTOYHbIX HABUFaLMOHHBIX AaHHBbIX;

- onpejeneHve koopauHaT o6bekTa B pexume CHC (8 THA-4
0TCYTCTBYET);

- BbIYMC/IEHUE AaNbHOCTM M KYPCOBOTO YrNa Ha MyHKT Ha3HayeHus
(MH);

- BblYMCNEHNA KOOPANHAT Leneil (OpMeHTUpPOB) Mo AanbHOCTH U
yray;

- oTo6pakeHue B UMPOBOM BUAE TEKYLUMX KOOPAMHAT W AUpeK-
LMOHHOTO Yria 06beKkTa, KOOPAUHAT LieNn, a Takke AMPEKLMOHHOMO
yrna Ha MyHKT Ha3Ha4eHWA U JanbHOCTU A0 HEro;

- onpeaeneHue KoaduumeHTa KoppeKkLUMu nyTu 1 Nonpasku BU-
3MPHOro YCTPOWCTBA NPY OCTUPOBKE Ha MepHoM y4acTke (B THA-4
0TCYTCTBYET);

- 0TO6paXkeHne Ha 3NeKTPOHHOI KapTe TeKYLLero MecTomnonoxe-
HUA 06bekTa ¢ HanpaBneHnamu Ha IMH v Ha uenb (B THA-4 oTcyTCT-
BYET);

- 0TO6paXkeHMe Ha 3NEKTPOHHOW KapTe MECTOMONOXEHNUA Lie-
neit u MH (e THA-4 oTcyTcTBYET);

- NepeBOJ reofe3nyeckoil cucTemMbl KOOpAMHAT B cucTemy layc-
ca-Kprorepa u o6paTHo (B8 THA-4 oTcyTcTBYeT);
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CPABHUTEJIbHBIE XAPAKTEPUCTUKM CTO «TPOHA-1» M THA-4 C ®OPMWPOBATEJIEM

OCHOBHble TexHU4eckue
XapaKTepucTuku

2. MorpewwHocTb (CKO)
onpeAeneHnA KoopaMHaT
B aBTOHOMHOM pexume:
- YCEHUYHbIX 06HEKTOB
- KONeCHbIX 06bEKTOB

4. TMorpewHocTs (CKO)
onpeaeneHna KOOpAnHa
peXum 0TCyTCTBYET

6. Bpema rotoBHOCTM
K paboTe

8. MNoTpe6nAaemMan MOLHOCTb

CTO

0,7 % oT npoiifeHHoro nyTun
0,9 % oT NpoiAeHHOro NyTy

0,4 % oT NpoiiAeHHOr0 NyTH

13 MuHyT

He 6onee 300 BT

THA-4

0,7 % oT npoiifeHHoro nyTun
0,9 % oT NpoiAeHHOro NyTy

WHTerpupoBaHHbIi pexxum
OTCYTCTBYET.
0,7 % 0T NpoiAeHHOro NyTy

13 MUHYT

He 6onee 550 BT

10. Anana3oH

pa6oyux TeMnepaTyp 0T1-50°C o +50 °C 07-50 °C no +50 °C
12. ®yHKUMOHANBbHbIE
BO3MOXHOCTM

Onpezaenexne KOOpANUHAT

1 BUPEKLNOHHOrO yrna 06bekTa.
OTo6paxeHne MecTonoNoXeHus

06bekTa Ha 9NeKTPOHHON KapTe MECTHOCT!.
ABTOMaTM4ECKOE ONpeaeneHne
JVPEKUMOHHOTO Yra Ha MyHKT HadHaYeHuA.
ABTOMaTM4ECKOE ONpeaeneHne -
KYPCOBOrO yrna Ha MyHKT Ha3HaYeHua.
ABTOMaTMYECKOE ONpeaenexne
[anbHOCTYW 0 MyHKTa HAa3HaYEeHUA.
ABTOMaTN4eckoe 0To6paXKeHue NyHKTOB
Ha3HaYeHWA, KOHTPOMbHbIX TOYEK U Lienen Bo3Mo>HO py4HOEe HaHeceHMe KOHTPOJbHBIX
Ha aNeKTPOHHON kapTe nocne ux BeeAeHua B CTO. TOYEK M Leneil Ha 6yMaxkHyto KapTy.
ABTOMaTH4ECKMii BBOA 60/bLIOMO KONMYECTBA B MHAMKATOPHBI NNaHWeT BO3MOXKHa
3/1eKTPOHHbIX KapT ¢ BHewHero USB nopTa. 3aknajka cknenku He 6onee 8 nMCTOB KapThl
thopmata A4 (1/8 nonHoro nucta KapThl).

Onpeaenexue KoopanHaT -
W AMPEKUNOHHOrO yrna o6bekra.
OTo6pa)keHne MecTonosIoXKeHUaA

- 06bekTa Ha 6yMaXKHOW KapTe MECTHOCT!.
ABTOMaTHU4ECKOE ONpeseneHune

AWPEeKUNOHHOro yrna Ha nyHKT Ha3Ha4eHusa

OTcyTcTBYeT
B03MOXHO Npu BBEAGHNN
AOMOSIHUTENbHOMO NpUBopa

06ecneynBaetca pa6oTa ¢ 9N1eKTPOHHOM
KapToii Mpy ABUXXEHUM 06bEKTA.

3anucb MapLupyTa ABWKEHMA.
O6ecneynBaeTcA aBTOMaTMYECKMUIA pacyeT
MCXOAHOT0 AMPEKLMOHHONO Yria 06bekTa

M0 M3BECTHbIM KOOPANHATAM KOHTPOJIbHbIX
TOYEK UAW Yr7y Ha OPUEHTUP.
ABTOMaTMYeCKaA lOCTUPOBKA NYyTEBOTO
JaTyuKa 1 BU3MPHOTO YCTPOUCTBA. -
ABTOMaTMYECKOE Npeobpa3oBaHue KOOpANHAT
u3 cuctembl laycca Kprorepa

B re0/ie3M4ecKyto CUCTEMY U Ha060pOT.

BosmoxxHa pa6oTa ¢ kapToit
TOJIbKO NMPYU 0CTAHOBKE 06beKTa.
OTcyTcTBYeT

~ OtcyTcTayeT

OTcyTcTBYET

- OTcyTcTByeT

ABTOMaTHYECKOE OMpeJeneHne KOOpAMHaT
HEeN3BEeCTHOM TOYKW MO AanbHOCTM W yrny Ha Touky.  OTcyTcTByeT
OnpeneneHue 30H NpAMON BUAMMOCTM!. 06ecneynBaeTcA BO3MOXHOCTb
06ecneynBaeTca BO3MOXHOCTb paboTbl B pexxumax:  pa6oTbl B aBTOHOMHOM pexuMe.
- AaBTOHOMHOM;

- CMYTHUKOBOM;
- UHTErpUPOBAHHOM.

BbinonHeHme dhyHKUMiA KOMaHAHOro paavoynpasnenua. OTCYTCTBYeT




THE COMPARISON CHARACTERISTICS OF THE TRONA-1 STO AND THE TNA-4'S COMPOSITION

Key
specifications

N

2. Root-mean-square error
(RMSE) of autonomous
mode localizing:

- tracked vehicles

- wheeled vehicles

4. Root-mean-square error

(RMSE) of the integrated

STO

0.7 % from the way passed
0.9 % from the way passed

mode localizing

6. Available
machining time

0.4 % from the way passed

TNA-4

0.7 % from the way passed
0.9 % from the way passed

Integrated mode is absent.
0.7 % from the way passed

8. Power consumption No more than 300 W No more than 550 W

10. Avanason
pabouux TemnepaTyp

12. Functional
capabilities

From =50 °C to +50 °C

Determination of the vehicle's

coordinates and direction angle.

Displaying of the vehicle's location

on the electronic field.

Automatic determination of the

direction angle to the destination point.
Automatic determination

of the azimuth to the destination point.
Automatic determination

of the distance to the destination point.
Automatic displaying of destination points,
checkpoints and targets on the electronic field
after putting them in in the STO

Automatic putting in a large number

of electronic cards from the external USB port.

Providing operations with electronic cards
with the vehicle being on the move.

Rout recording.

Providing automatic calculation of the
vehicle's basic direction angle according

to the known coordinates of checkpoints

or reference point angle.

Automatic adjustment of the path-control
transducer and sighting.

Automatic coordinates' converting

from the Gauss-Kruger system

to the land-surveying system and vice versa.

Automatic determination of coordinates of the unknown

point according to the distance and point angle.
Determination of the line-of-sight.

Three modes capability:

- autonomous;

- satellite;

- integrated.

Supporting function of command radio-control.

From =50 °C to +50 °C

Determination of the vehicle's

coordinates and direction angle.

Displaying of the vehicle's

location on the paper map.

Automatic determination of the direction angle
to the destination point.

Absent
Available with using of an auxiliary device

Automatic checkpoints' and targets' manual
marking on the paper map is available.

The indicated pad can accommodate map
splices (no more than 8 pieces of the map in the
A4 format (1/8 of the final map)).

Map processing is available only after the vehi-

cle's stop.
Absent

Absent

Absent

Absent

Absent
Absent
Autonomous mode is available.




- coxpaHeHue npu
BbIK/IIOYEHUU MUTa-
HUA TEKYLUNX HaBura-
LIMOHHbIX MapaMeTpoB
1 BCEX NOMpaBokK, He-
06X0AMMbIX ANA Bbl-
YMCNEHWUA HaBUTaUWOH-
HbIX MapamMeTpoB C 3ajaH-
HOW TOYHOCTbIO;

- MacwTabupoBaHue U30-
6pakeHus aNeKTPOHHON KapTbl;

- 06meH ¢ KW v no nocneposa-
TenbHoMmy uHTepdeiicy RS-232C.

KypcoykasaTenb

OyHkumn kypcoykasatena CTO TPOHA-1
pacLuMpeHbl U OH NpeAHasHavyeH AnA uHdop-
MWPOBaHUA BOAUTENA O HanpaBleHUN ABUXe-
HuA o6bekTa oTHocuTenbHo CeBepa, 0 Hanpa-
BIEHWN ABWKEHWA Ha MYHKT Ha3HayeHud, a
TakxXe 0 4aNbHOCTH 40 MYHKTa Ha3HaYeHus.

KypcoykasaTtenb o6ecneynBaer:

- HempepbIBHY MHAMKALMIO TeKylero Au-
PeKUMOHHOro yrna o6bekTa B rpadiMyeckom
BUAE;

- HEempepbIBHY MHAMKALMIO TeKylero Au-
PEeKLMOHHOrO Yria Ha NyHKT Ha3HaYeHuA B rpa-
thuyeckom Buae (B THA-4 oTcyTCTBYET);

- HempepbIBHY MHAMKALMIO TeKyLiero Kyp-
COBOr0 yrna B rpacuyeckom 1 uuchpoBom Buie
(B THA-4 oTCyTCTBYET);

- HenpepbIBHYO MHAMKALMIO TekyLwlei Aanb-
HOCTM 00beKkTa A0 MyHKTA Ha3Ha4yeHuA
(B THA-4 oTcyTcTBYET);

Puc.1. Kypcoyka3atenb
BoAUTENA

Pic.1. Course detector

- HenpepbIBHYI0 MHAMKALMIO PEXUMOB «ABTO-
noacTpoika» u «<Haknown» (8 THA-4 oTcyTCTBYET).

AnTeHHa CHC

AnTeHHa CHC npeaHasHadeHa AnA npuema
CWUrHaNoB OT HAaBUraLMOHHBIX KOCMUYECKUX an-
napatoB (HKA) u ux npeasaputensHoe ycune-
Hue (B THA-4 oTcyTcTBYET).

CTO «TPOHA-1» npoLuna ¢ nonoXuTenbHbIM
pes3ynbTaToM WUCMbITaHWA COCTaBe W3AennA
T-90CK, a Takxe ucnbiTaHUA B COCTaBe M3je-
nunin BMI-3K, BMA-3 u EP3M-J1.

B HacToAwee BpemMA OCHOBHbIMW NOTEHLU-
anbHbiMu notpebutenamu CTO «TPOHA-1 aB-
natotca bMIM, BTP, BMJ, 6TP-4 n apyrue 06b-
ekTbl B/IB.

C 2006 r. Ha OAQ «K3M3» HayaTo cepuitHoe
nponssogcTBo CTO «TpoHa-1» gnAa nocTaBok
MHo3aka3uuky. e

Course detector

The Trona-1 STO course detector's functions
are broadened and it is designed for informing
the operator of the vehicle's direction relative to
the north, direction to the destination point, and
also of the distance to the destination point.

The course detector provides:

- permanent indicating of the current vehi-
cle's direction angle in graph form;

- permanent indicating of the current direc-
tion angle to the destination pointin graph form
(absent in the TNA-4);

- permanent indicating of the current
azimuth in graph form and digitally (absent in
the TNA-4);

- permanent indicating of the current dis-
tance of the vehicle from the destination point
(absent in the TNA-4);

- permanent indicating of the Self-tuning and
Slope modes (absent in the TNA-4).

SNS antenna

The SNS antenna is designed for receiving
signals from navigating space vehicles and their
preliminary amplification (absent in the TNA-4).

The Trona STO successfully passed testing
being mounted the T-90SK and BMP-3K,
BMD-3, BREM-L.

Today the main potential users of the Trona
STO are IFVs, APCs, AFVs, APC-Ds and other
airborne combat vehicles.

In 2006, the Kovrov Electromechanical Plant
launched full-rate production of the Trona STO
for foreign customers. P
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