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ç‡ ÔÓÚflÊÂÌËË fl‰‡ ÎÂÚ éÄé «äÓ‚Ó‚-
ÒÍËÈ ˝ÎÂÍÚÓÏÂı‡ÌË˜ÂÒÍËÈ Á‡‚Ó‰»
(«äùåá») ÒÓ‚ÏÂÒÚÌÓ Ò éÄé «ëäÅ èÄ»

ÔÓ‚Ó‰ËÎË ‡·ÓÚ˚ ÔÓ ÒÓÁ‰‡ÌË˛ ÒËÒÚÂÏ˚ ÚÓ-
ÔÓ„‡ÙË˜ÂÒÍÓ„Ó ÓËÂÌÚËÓ‚‡ÌËfl (ëíé),
ÔÂ‰Ì‡ÁÌ‡˜ÂÌÌÓÈ ‰Îfl Á‡ÏÂÌ˚ ÏÓ‡Î¸ÌÓ ÛÒ-
Ú‡Â‚¯ÂÈ Ú‡ÌÍÓ‚ÓÈ Ì‡‚Ë„‡ˆËÓÌÌÓÈ ‡ÔÔ‡‡-
ÚÛ˚ íçÄ-4. íçÄ-4 ‚ ‡ÁÌÓÈ ÍÓÏÔÎÂÍÚ‡ˆËË Ë
‰Ó Ì‡ÒÚÓfl˘Â„Ó ‚ÂÏÂÌË ÔËÏÂÌflÂÚÒfl Ì‡
‚ÒÂı ÓÚÂ˜ÂÒÚ‚ÂÌÌ˚ı ·ÓÌÂÓ·˙ÂÍÚ‡ı Çë êî Ë
‡ ‡ÏËflı fl‰‡ Á‡Û·ÂÊÌ˚ı ÒÚ‡Ì.

èÂ‚˚Â ÓÔ˚ÚÌ˚Â Ó·‡Áˆ˚ ëíé  ‚ ÒÛ˘ÂÒÚ‚Û-
˛˘ÂÈ ÍÓÏÔÎÂÍÚ‡ˆËË ·˚ÎË ÒÓÁ‰‡Ì˚ Í ÍÓÌˆÛ
2000 „.   ëíé ÔÓÎÛ˜ËÎ‡ ÛÒÎÓ‚ÌÓÂ Ì‡ËÏÂÌÓ‚‡-
ÌËÂ «íêéçÄ-1». Å˚ÎË ÔÓ‚Â‰ÂÌ˚ ÂÂ Ì‡ÚÛÌ˚Â
ËÒÔ˚Ú‡ÌËfl. Ç ÔÓÒÎÂ‰Û˛˘ËÂ „Ó‰˚ ÔÓ‚Ó‰Ë-
Î‡Ò¸ ‰Ó‡·ÓÚÍ‡ ëíé ÔÓ Á‡ÏÂÌÂ ˝ÎÂÏÂÌÚÌÓÈ
·‡Á˚ Ì‡ ·ÓÎÂÂ ÒÓ‚ÂÏÂÌÌÛ˛, Ì‡‡˘Ë‚‡ÌËfl
Ó·˙ÂÏ‡ Â¯‡ÂÏ˚ı Á‡‰‡˜, ÓÚÎ‡‰Í‡ ‡Î„ÓËÚ-
ÏÓ‚ ‡·ÓÚ˚ Ë ÔÓ„‡ÏÏÌÓ„Ó Ó·ÂÒÔÂ˜ÂÌËfl.

Ç ëíé ‚ÓÔÎÓ˘ÂÌ˚ ‚ÒÂ ÎÛ˜¯ËÂ ÚÂıÌË˜Â-
ÒÍËÂ Â¯ÂÌËfl ÒÛ˘ÂÒÚ‚Ó‚‡‚¯ËÂ ‚ ‡ÔÔ‡‡ÚÛ-
Â íçÄ-4 Ë ÒÓ‚ÂÏÂÌÌ˚Â ‰ÓÒÚËÊÂÌËfl ‚ Ó·Î‡-
ÒÚË Ì‡‚Ë„‡ˆËË, Í‡ÚÓ„‡ÙËË Ë ˝ÎÂÍÚÓÌËÍË.
Ç ÓÒÌÓ‚Û ÔÓÒÚÓÂÌËfl ëíé «íêéçÄ-1» Í‡Í Ë
ÂÂ ÔÂ‰¯ÂÒÚ‚ÂÌÌËˆ˚ íçÄ-4 Á‡ÎÓÊÂÌ  Ó‰Ó-
ÏÂÚË˜ÂÒÍËÈ ÔËÌˆËÔ ‡·ÓÚ˚ – ˝ÚÓ Ò˙ÂÏ ËÌ-
ÙÓÏ‡ˆËË Ó ÔÓÈ‰ÂÌÌÓÏ ÔÛÚË Ò ‰‚ËÊËÚÂÎÂÈ
Ó·˙ÂÍÚ‡ Ë ‡ÁÎÓÊÂÌËÂ ÔÓÈ‰ÂÌÌÓ„Ó ÔÛÚË Ì‡
ÒÓÒÚ‡‚Îfl˛˘ËÂ ÍÓÓ‰ËÌ‡Ú˚ ï Ë ì ÔÓ ËÌÙÓ-

Ï‡ˆËË Ò „ËÓÒÍÓÔË˜ÂÒÍÓ„Ó ‰‡Ú˜ËÍ‡ Ì‡Ô‡‚-
ÎÂÌËfl ‰‚ËÊÂÌËfl Ó·˙ÂÍÚ‡. äÓÏÂ ÚÓ„Ó, ëíé
«íêéçÄ-1» ËÏÂÂÚ ‚ Ò‚ÓÂÏ ÒÓÒÚ‡‚Â ‰ÓÔÓÎÌË-
ÚÂÎ¸ÌÓ ÒÔÛÚÌËÍÓ‚˚È  Ì‡‚Ë„‡ˆËÓÌÌ˚È ÔËÂÏ-
ÌËÍ, ‡·ÓÚ‡˛˘ËÈ ÔÓ ÒË„Ì‡Î‡Ï ÓÚ ÒÔÛÚÌËÍÓ-
‚˚ı Ì‡‚Ë„‡ˆËÓÌÌ˚ı ÒËÒÚÂÏ GPS Ë ÉãéçÄëë.
èÓÎÛ˜ÂÌÌ‡fl ËÌÙÓÏ‡ˆËfl Ó ÏÂÒÚÓÔÓÎÓÊÂÌËË
Ó·˙ÂÍÚ‡  ÓÚÓ·‡Ê‡ÂÚÒfl Ì‡ ˝ÎÂÍÚÓÌÌÓÏ
Í‡ÚÓ„‡ÙÂ Ì‡ ÙÓÌÂ  ˝ÎÂÍÚÓÌÌÓÈ Í‡Ú˚. á‡-
ÎÓÊÂÌÌ˚Â ‚ ëíé «íêéçÄ-1» ÚÂıÌË˜ÂÒÍËÂ Â-
¯ÂÌËfl ÁÌ‡˜ËÚÂÎ¸ÌÓ ‡Ò¯ËËÎË ÙÛÌÍˆËÓ-
Ì‡Î¸Ì˚Â ‚ÓÁÏÓÊÌÓÒÚË ÒËÒÚÂÏ˚ Ì‡‚Ë„‡ˆËË Ë
ÔÓÁ‚ÓÎËÎË ÔÓ‚˚ÒËÚ¸ ÂÂ ÚÓ˜ÌÓÒÚ¸.

ëíé «íêéçÄ-1» ‚ ÒÛ˘ÂÒÚ‚Û˛˘ÂÏ ‚‡Ë‡Ì-
ÚÂ ÒÓÒÚÓËÚ ËÁ:

- Í‡ÚÓ„‡Ù‡ (ËÒ. 1);
- ‡ÌÚÂÌÌ˚ ÒÔÛÚÌËÍÓ‚ÓÈ Ì‡‚Ë„‡ˆËÓÌÌÓÈ  ÒË-

ÒÚÂÏ˚ (ËÒ. 2);
- „ËÓÍÛÒÓËÁÏÂËÚÂÎfl (ËÒ. 3);
- ÍÛÒÓÛÍ‡Á‡ÚÂÎfl ‚Ó‰ËÚÂÎfl (ËÒ. 4). 
èË·Ó˚ ëíé ‡ÁÏÂ˘‡˛ÚÒfl Ì‡ ¯Ú‡ÚÌ˚Â

ÏÂÒÚ‡ Ì‡‚Ë„‡ˆËÓÌÌÓÈ ‡ÔÔ‡‡ÚÛ˚ 
íçÄ-4.
ìÔ‡‚ÎÂÌËÂ ëíé, ‚‚Ó‰ Ë Ò˙ÂÏ ËÌÙÓÏ‡-

ˆËË ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Ò Í‡ÚÓ„‡Ù‡, ÍÓÚÓ˚È
ËÏÂÂÚ ÊË‰ÍÓÍËÒÚ‡ÎÎË˜ÂÒÍËÈ ‰ËÒÔÎÂÈ Ë
Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‡·ÓÚÛ Ò ˝ÎÂÍÚÓÌÌ˚ÏË Í‡-
Ú‡ÏË ‚ ÒËÒÚÂÏÂ É‡ÛÒÒ‡-ä˛„Â‡ Ë ‚‚Ó‰ Ëı
ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ Ò ‚ÌÂ¯ÌÂ„Ó USB ÙÎÂ¯-
‰ËÒÍ‡.

О б о з р е н и е  а р м и и  и  ф л о т а

АА Ф О АРМИЯ

For many years the Kovrov
Electromechanical 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. It is 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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ÉËÓÒÍÓÔË˜ÂÒÍ‡fl  ÍÛÒÓ‚‡fl ÒËÒÚÂÏ‡ ëíé
‡Á‡·ÓÚ‡Ì‡ Ì‡ ·‡ÁÂ ÒÂËÈÌÓ ËÁ„ÓÚ‡‚ÎË‚‡-
ÂÏÓÈ ÍÛÒÓ‚ÓÈ ÒËÒÚÂÏ˚ «å‡flÍ-2å» Ë
‰ÓÔÛÒÍ‡ÂÚ ‚ÓÁÏÓÊÌÓÒÚ¸ ‰ÂÒ‡ÌÚËÓ‚‡-
ÌËfl Ò Ó·˙ÂÍÚ‡ÏË ÇÑÇ.

îîÛÌÍˆËÓÌ‡Î¸ÌÓÂ Ì‡ÁÌ‡˜ÂÌËÂ 
ÔË·ÓÓ‚ íçÄ-4

äÛÒÓ‚‡fl ÒËÒÚÂÏ‡ «å‡flÍ-2»

äÛÒÓ‚‡fl ÒËÒÚÂÏ‡ «å‡flÍ-2» ÔÂ‰Ì‡ÁÌ‡-
˜ÂÌ‡ ‰Îfl ÌÂÔÂ˚‚ÌÓ„Ó ÓÔÂ‰ÂÎÂÌËfl ËÁÏÂ-
ÌÂÌËÈ ‰ËÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ó·˙ÂÍÚ‡ Ë ÔÂÂ-
‰‡˜Ë ËÌÙÓÏ‡ˆËË Ó Ëı ‚ÂÎË˜ËÌÂ Ë ÁÌ‡ÍÂ ‚
Ò˜ÂÚÌÓ-Â¯‡˛˘ÂÂ ÛÒÚÓÈÒÚ‚Ó Í‡ÚÓ„‡Ù‡.
äÛÒÓ‚‡fl ÒËÒÚÂÏ‡ «å‡flÍ-2» Ó·ÂÒÔÂ˜Ë‚‡ÂÚ
‡‚ÚÓÏ‡ÚË˜ÂÒÍÛ˛ ÍÓÏÔÂÌÒ‡ˆË˛ ‰ÂÈÙ‡ „Ë-
ÓÒÍÓÔ‡ ÔË ÒÚÓflÌÍÂ Ó·˙ÂÍÚ‡ Ò Û„Î‡ÏË Ì‡-
ÍÎÓÌ‡ Ó·˙ÂÍÚ‡ ÌÂ ·ÓÎÂÂ 3Ó Ë Û‰ÂÊ‡ÌËÂ ËÁ-
ÏÂËÚÂÎ¸ÌÓÈ ÓÒË „ËÓÒÍÓÔ‡ ÔË ÒÚÓflÌÍÂ
Ó·˙ÂÍÚ‡. èÓ„Â¯ÌÓÒÚ¸ Û‰ÂÊ‡ÌËfl ËÁÏÂË-
ÚÂÎ¸ÌÓÈ ÓÒË ÔË ‰‚ËÊÂÌËË Ó·˙ÂÍÚ‡ 0–08 ‰.Û.
Á‡ ˜‡Ò ‡·ÓÚ˚.

äÓÓ‰ËÌ‡ÚÓ

äÓÓ‰ËÌ‡ÚÓ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ ‰Îfl ÍÓ-
ÂÍˆËË ÔÛÚÂ‚ÓÈ ËÌÙÓ-
Ï‡ˆËË, ‚‚Ó‰ËÏÓÈ
‚ Ò˜ÂÚÌÓ-Â¯‡-
˛˘ÂÂ ÛÒÚÓÈÒÚ-
‚Ó, ‡ÁÎÓÊÂÌËfl
ÔÓÈ‰ÂÌÌÓ„Ó Ó·˙-
ÂÍÚÓÏ ÔÛÚË Ì‡ ÒÓ-
ÒÚ‡‚Îfl˛˘ËÂ ÍÓÓ-

‰ËÌ‡Ú Δï Ë Δì, ÒÛÏÏËÓ‚‡ÌËÂ Ëı Ò ËÒıÓ‰Ì˚-
ÏË ÍÓÓ‰ËÌ‡Ú‡ÏË Ó·˙ÂÍÚ‡, ËÌ‰ËÍ‡ˆË˛ ÍÓÓ-
‰ËÌ‡Ú ï, ì, ‰ËÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ó·˙ÂÍÚ‡, ‚˚-
˜ËÒÎÂÌËÂ Ë ËÌ‰ËÍ‡ˆË˛ ‰ËÂÍˆËÓÌÌÓ„Ó Û„Î‡
Ì‡ ÔÛÌÍÚ Ì‡ÁÌ‡˜ÂÌËfl.

№ 4 2 0 0 7 г
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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.
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êËÒ.1. ä‡ÚÓ„‡Ù
Pic.1. Cartographer

êËÒ.2. ÄÌÚÂÌÌ‡ ÒÔÛÚÌËÍÓ‚ÓÈ
Ì‡‚Ë„‡ˆËÓÌÌÓÈ  ÒËÒÚÂÏ˚

Pic.2. Receiver's SNS antenna
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ääÛÒÓÛÍ‡Á‡ÚÂÎ¸

äÛÒÓÛÍ‡Á‡ÚÂÎ¸ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ ‰Îfl ËÌ‰Ë-
Í‡ˆËË ‰ËÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ó·˙ÂÍÚ‡.

èÎ‡Ì¯ÂÚ ËÌ‰ËÍ‡ÚÓÌ˚È

èÎ‡Ì¯ÂÚ ËÌ‰ËÍ‡ÚÓÌ˚È ÔÂ‰Ì‡ÁÌ‡˜ÂÌ ‰Îfl
ÌÂÔÂ˚‚ÌÓÈ ËÌ‰ËÍ‡ˆËË ÏÂÒÚÓÔÓÎÓÊÂÌËfl
‰‚ËÊÛ˘Â„ÓÒfl Ó·˙ÂÍÚ‡ Ì‡ ÚÓÔÓ„‡ÙË˜ÂÒÍÓÈ
Í‡ÚÂ Ë Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‡·ÓÚÛ Ò Í‡Ú‡ÏË Ï‡Ò-
¯Ú‡·‡ 1:50 000 Ë 1: 100 000.

îÓÏËÓ‚‡ÚÂÎ¸

îÓÏËÓ‚‡ÚÂÎ¸ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ ‰Îfl ÔÂ-
Ó·‡ÁÓ‚‡ÌËfl ËÏÔÛÎ¸ÒÓ‚ ÒÌËÏ‡ÂÏ˚ı Ò ‚˚-
ıÓ‰Ó‚ ‰‡Ú˜ËÍ‡ ˝ÎÂÍÚÓÒÔË‰ÓÏÂÚ‡ ÚË-
Ô‡ åù-301 ‚ ËÏÔÛÎ¸Ò˚ ÔflÏÓÛ„ÓÎ¸ÌÓÈ 
ÙÓÏ˚.

îÛÌÍˆËÓÌ‡Î¸ÌÓÂ Ì‡ÁÌ‡˜ÂÌËÂ 
ÔË·ÓÓ‚  ëíé «íêéçÄ-1»

ÉËÓÍÛÒÓËÁÏÂËÚÂÎ¸ 

ÉËÓÍÛÒÓËÁÏÂËÚÂÎ¸ ‚˚ÔÓÎÌflÂÚ ÙÛÌÍˆËË
ÔË·ÓÓ‚ ÍÛÒÓ‚ÓÈ ÒËÒÚÂÏ˚ «å‡flÍ-2», ÙÓ-
ÏËÓ‚‡ÚÂÎfl Ë ˜‡ÒÚË˜ÌÓ ÍÓÓ‰ËÌ‡ÚÓ‡ ‡ÔÔ‡-
‡ÚÛ˚ íçÄ-4 Ë ÔÂ‰Ì‡ÁÌ‡˜ÂÌ ‰Îfl:

- ÌÂÔÂ˚‚ÌÓ„Ó ËÁÏÂÂÌËfl ËÁÏÂÌÂÌËÈ
‰ËÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ó·˙ÂÍÚ‡,  ÔÂÓ·‡ÁÓ-
‚‡ÌËfl Û„ÎÓ‚Ó„Ó ÔÓÎÓÊÂÌËfl ËÁÏÂËÚÂÎ¸ÌÓÈ
ÓÒË ‚ 19 ‡Áfl‰Ì˚È ÍÓ‰, ‚˚‰‡˜Ë ËÌÙÓÏ‡-

ˆËË Ó· ËÁÏÂÌÂÌËflı Û„ÎÓ‚Ó„Ó ÔÓÎÓÊÂÌËfl ËÁ-
ÏÂËÚÂÎ¸ÌÓÈ ÓÒË ‚ ÏËÍÓ-ùÇå;

- ÔÂÓ·‡ÁÓ‚‡ÌËfl ËÏÔÛÎ¸ÒÓ‚ ÒÌËÏ‡ÂÏ˚ı
Ò ‚˚ıÓ‰Ó‚ ‰‡Ú˜ËÍ‡ ˝ÎÂÍÚÓÒÔË‰ÓÏÂÚ‡ ÚËÔ‡
åù-301Å ‚ ÍÓ‰ Ë ‚˚‰‡˜Ë Â„Ó ‚ ÏËÍÓ-ùÇå;

- ‚˚˜ËÒÎÂÌËÂ ÔË‡˘ÂÌËÈ ÍÓÓ‰ËÌ‡Ú, Ëı
Ï‡Ò¯Ú‡·ËÓ‚‡ÌËÂ Ë ÒÛÏÏËÓ‚‡ÌËÂ Ò ËÒıÓ‰-
Ì˚ÏË ÍÓÓ‰ËÌ‡Ú‡ÏË Ó·˙ÂÍÚ‡;

О б о з р е н и е  а р м и и  и  ф л о т а

АА Ф О АРМИЯ

FFunctionality 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
stop. A root-mean-
square error of the mea-
suring axis holding dur-
ing the vehicle's moving
is 0-08 mils for an hour
of working.

Coordinator

The coordinator is
designed for correcting path
information being entered in
the computing device,
path's decomposition into

ΔX and ΔY coordinates,

êËÒ.3. ÉËÓÍÛÒÓËÁÏÂËÚÂÎ¸
Pic.3. Gyro course measuring system  



- Ó·ÏÂÌ Ò Í‡ÚÓ„‡ÙÓÏ Ë ÍÛÒÓÛÍ‡Á‡ÚÂÎÂÏ Ë ÔÓ  ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÏÛ ËÌÚÂÙÂÈÒÛ RS-232C.

ÉËÓÍÛÒÓËÁÏÂËÚÂÎ¸ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‡‚ÚÓÏ‡ÚË˜ÂÒÍÛ˛ ÍÓÏÔÂÌ-
Ò‡ˆË˛ ‰ÂÈÙ‡ „ËÓÒÍÓÔ‡ ÔË ÒÚÓflÌÍÂ Ó·˙ÂÍÚ‡ Ò Û„Î‡ÏË Ì‡ÍÎÓÌ‡
Ó·˙ÂÍÚ‡ ÌÂ ·ÓÎÂÂ 30 Ë Û‰ÂÊ‡ÌËÂ ËÁÏÂËÚÂÎ¸ÌÓÈ ÓÒË „ËÓÒÍÓÔ‡
ÔË ÒÚÓflÌÍÂ Ó·˙ÂÍÚ‡. èÓ„Â¯ÌÓÒÚ¸ Û‰ÂÊ‡ÌËfl ËÁÏÂËÚÂÎ¸ÌÓÈ
ÓÒË  ÔË ‰‚ËÊÂÌËË Ó·˙ÂÍÚ‡ 0–07 ‰.Û. Á‡ ˜‡Ò ‡·ÓÚ˚.

ää‡ÚÓ„‡Ù

ä‡ÚÓ„‡Ù ‚˚ÔÓÎÌflÂÚ ÙÛÌÍˆËË ÍÓÓ‰ËÌ‡ÚÓ‡, ÍÓÓ‰ËÌ‡ÚÓ‡
ˆÂÎË Ë ÔÎ‡Ì¯ÂÚ‡ - ËÌ‰ËÍ‡ÚÓÌÓ„Ó ‡ÔÔ‡‡ÚÛ˚ íçÄ-4, ‡ Ú‡ÍÊÂ fl‰
‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı ÙÛÌÍˆËÈ ÓÚÒÛÚÒÚ‚Û˛˘Ëı ‚ íçÄ-4 Ë ÔÂ‰Ì‡ÁÌ‡-
˜ÂÌ ‰Îfl ÓÚÓ·‡ÊÂÌËfl Ì‡‚Ë„‡ˆËÓÌÌÓÈ ËÌÙÓÏ‡ˆËË, ÛÔ‡‚ÎÂÌËfl
ÂÊËÏ‡ÏË ‡·ÓÚ˚ ëíé Ë Ó·ÂÒÔÂ˜Ë‚‡ÂÚ:

- ‚‚Ó‰ ËÒıÓ‰Ì˚ı Ë ÔÓÏÂÊÛÚÓ˜Ì˚ı Ì‡‚Ë„‡ˆËÓÌÌ˚ı ‰‡ÌÌ˚ı;
- ÓÔÂ‰ÂÎÂÌËÂ ÍÓÓ‰ËÌ‡Ú Ó·˙ÂÍÚ‡ ‚ ÂÊËÏÂ ëçë (‚ íçÄ-4 

ÓÚÒÛÚÒÚ‚ÛÂÚ);
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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.

CCourse 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 30 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.

- ‚˚˜ËÒÎÂÌËÂ ‰‡Î¸ÌÓÒÚË Ë ÍÛÒÓ‚Ó„Ó Û„Î‡ Ì‡ ÔÛÌÍÚ Ì‡ÁÌ‡˜ÂÌËfl
(èç);

- ‚˚˜ËÒÎÂÌËfl ÍÓÓ‰ËÌ‡Ú ˆÂÎÂÈ (ÓËÂÌÚËÓ‚) ÔÓ ‰‡Î¸ÌÓÒÚË Ë
Û„ÎÛ;

- ÓÚÓ·‡ÊÂÌËÂ ‚ ˆËÙÓ‚ÓÏ ‚Ë‰Â ÚÂÍÛ˘Ëı ÍÓÓ‰ËÌ‡Ú Ë ‰ËÂÍ-
ˆËÓÌÌÓ„Ó Û„Î‡ Ó·˙ÂÍÚ‡, ÍÓÓ‰ËÌ‡Ú ˆÂÎË, ‡ Ú‡ÍÊÂ ‰ËÂÍˆËÓÌÌÓ„Ó
Û„Î‡ Ì‡ ÔÛÌÍÚ Ì‡ÁÌ‡˜ÂÌËfl Ë ‰‡Î¸ÌÓÒÚË ‰Ó ÌÂ„Ó;

- ÓÔÂ‰ÂÎÂÌËÂ ÍÓ˝ÙÙËˆËÂÌÚ‡ ÍÓÂÍˆËË ÔÛÚË Ë ÔÓÔ‡‚ÍË ‚Ë-
ÁËÌÓ„Ó ÛÒÚÓÈÒÚ‚‡ ÔË ˛ÒÚËÓ‚ÍÂ Ì‡ ÏÂÌÓÏ Û˜‡ÒÚÍÂ (‚ íçÄ-4
ÓÚÒÛÚÒÚ‚ÛÂÚ);

- ÓÚÓ·‡ÊÂÌËÂ Ì‡ ˝ÎÂÍÚÓÌÌÓÈ Í‡ÚÂ ÚÂÍÛ˘Â„Ó ÏÂÒÚÓÔÓÎÓÊÂ-
ÌËfl Ó·˙ÂÍÚ‡ Ò Ì‡Ô‡‚ÎÂÌËflÏË Ì‡ èç Ë Ì‡ ˆÂÎ¸ (‚ íçÄ-4 ÓÚÒÛÚÒÚ-
‚ÛÂÚ);

- ÓÚÓ·‡ÊÂÌËÂ Ì‡ ˝ÎÂÍÚÓÌÌÓÈ Í‡ÚÂ ÏÂÒÚÓÔÓÎÓÊÂÌËfl ˆÂ-
ÎÂÈ Ë èç (‚ íçÄ-4 ÓÚÒÛÚÒÚ‚ÛÂÚ);

- ÔÂÂ‚Ó‰ „ÂÓ‰ÂÁË˜ÂÒÍÓÈ ÒËÒÚÂÏ˚ ÍÓÓ‰ËÌ‡Ú ‚ ÒËÒÚÂÏÛ É‡ÛÒ-
Ò‡-ä˛„Â‡ Ë Ó·‡ÚÌÓ (‚ íçÄ-4 ÓÚÒÛÚÒÚ‚ÛÂÚ);



ëêÄÇçàíÖãúçõÖ ïÄêÄäíÖêàëíàäà ëíé «íêéçÄ-1» à íçÄ-4 ë îéêåàêéÇÄíÖãÖå
ééÒÌÓ‚Ì˚Â ÚÂıÌË˜ÂÒÍËÂ 
ı‡‡ÍÚÂËÒÚËÍË ëíé íçÄ-4

1. ëÓÒÚ‡‚: ÉËÓÍÛÒÓËÁÏÂËÚÂÎ¸. äÛÒÓ‚‡fl ÒËÒÚÂÏ‡ «å‡flÍ-2», 
ä‡ÚÓ„‡Ù. ‚ÍÎ˛˜‡˛˘‡fl ‚ ÒÂ·fl
äÛÒÓÛÍ‡Á‡ÚÂÎ¸ ‚Ó‰ËÚÂÎfl. - „ËÓÍÛÒÓÛÍ‡Á‡ÚÂÎ¸;
ÄÌÚÂÌÌ‡ ëçë. - ÔÛÎ¸Ú ÛÔ‡‚ÎÂÌËfl;

- ÔÂÓ·‡ÁÓ‚‡ÚÂÎ¸ ÚÓÍ‡ èí-200ñ-V.
äÓÓ‰ËÌ‡ÚÓ.
èÎ‡Ì¯ÂÚ ËÌ‰ËÍ‡ÚÓÌ˚È
îÓÏËÓ‚‡ÚÂÎ¸.
äÛÒÓÛÍ‡Á‡ÚÂÎ¸ ‚Ó‰ËÚÂÎfl
ïÓ‰ÓÛ„ÎÓÏÂ.
ñËÍÛÎ¸-ËÁÏÂËÚÂÎ¸.

2. èÓ„Â¯ÌÓÒÚ¸ (ëäé) 
ÓÔÂ‰ÂÎÂÌËfl ÍÓÓ‰ËÌ‡Ú 
‚ ‡‚ÚÓÌÓÏÌÓÏ ÂÊËÏÂ:

- „ÛÒÂÌË˜Ì˚ı Ó·˙ÂÍÚÓ‚ 0,7 %  ÓÚ ÔÓÈ‰ÂÌÌÓ„Ó ÔÛÚË 0,7 %  ÓÚ ÔÓÈ‰ÂÌÌÓ„Ó ÔÛÚË
- ÍÓÎÂÒÌ˚ı Ó·˙ÂÍÚÓ‚ 0,9 %  ÓÚ ÔÓÈ‰ÂÌÌÓ„Ó ÔÛÚË 0,9 %  ÓÚ ÔÓÈ‰ÂÌÌÓ„Ó ÔÛÚË

3. èÓ„Â¯ÌÓÒÚ¸ (ëäé) 
ÓÔÂ‰ÂÎÂÌËfl ÍÓÓ‰ËÌ‡Ú ëçë ÓÚÒÛÚÒÚ‚ÛÂÚ.
‚ ÂÊËÏÂ ÒÔÛÚÌËÍÓ‚ÓÈ 2000 Ï ÔË ÒÂ‰ÌÂÈ ÒÍÓÓÒÚË ‰‚ËÊÂÌËfl 
Ì‡‚Ë„‡ˆËÓÌÌÓÈ ÒËÒÚÂÏ˚ (ëçë) 10 Ï (ÌÂ Á‡‚ËÒËÚ ÓÚ ÔÓÈ‰ÂÌÌÓ„Ó ÔÛÚË) 35–40ÍÏ/˜ Ë ‚ÂÏÂÌË ‰‚ËÊÂÌËfl 7˜
4. èÓ„Â¯ÌÓÒÚ¸ (ëäé) àÌÚÂ„ËÓ‚‡ÌÌ˚È ÂÊËÏ
ÓÔÂ‰ÂÎÂÌËfl ÍÓÓ‰ËÌ‡ ÓÚÒÛÚÒÚ‚ÛÂÚ.
ÂÊËÏ ÓÚÒÛÚÒÚ‚ÛÂÚ 0,4 % ÓÚ ÔÓÈ‰ÂÌÌÓ„Ó ÔÛÚË 0,7 %  ÓÚ ÔÓÈ‰ÂÌÌÓ„Ó ÔÛÚË
5. èÓ„Â¯ÌÓÒÚ¸ Û‰ÂÊ‡ÌËfl 
ÚÂÍÛ˘Â„Ó ‰ËÂÍˆËÓÌÌÓ„Ó 
Û„Î‡ ‚ ‰‚ËÊÂÌËË 0,4 „‡‰/ ˜‡Ò 0,5 „‡‰/ ˜‡Ò
6. ÇÂÏfl „ÓÚÓ‚ÌÓÒÚË 
Í ‡·ÓÚÂ 13 ÏËÌÛÚ 13 ÏËÌÛÚ
7. ÑÓÔÛÒÚËÏÓÂ ‡·Ó˜ÂÂ 
Ì‡ÔflÊÂÌËÂ ·ÓÚÒÂÚË éÚ 22 ‰Ó 29 Ç éÚ 22 ‰Ó 29 Ç
8. èÓÚÂ·ÎflÂÏ‡fl ÏÓ˘ÌÓÒÚ¸ çÂ ·ÓÎÂÂ 300 ÇÚ çÂ ·ÓÎÂÂ 550 ÇÚ
9. ÇÂÏfl ÌÂÔÂ˚‚ÌÓÈ 
‡·ÓÚ˚ ·ÂÁ 
ÔÂÂÓËÂÌÚËÓ‚‡ÌËfl 7 ˜‡ÒÓ‚ 7 ˜‡ÒÓ‚
10. ÑË‡Ô‡ÁÓÌ 
‡·Ó˜Ëı ÚÂÏÔÂ‡ÚÛ éÚ –50 

0
ë  ‰Ó +50 

0
ë éÚ –50 

0
ë  ‰Ó +50 

0
ë

11. å‡ÒÒ‡ 24 Í„ 51,3 Í„
12. îÛÌÍˆËÓÌ‡Î¸Ì˚Â éÔÂ‰ÂÎÂÌËÂ ÍÓÓ‰ËÌ‡Ú éÔÂ‰ÂÎÂÌËÂ ÍÓÓ‰ËÌ‡Ú 
‚ÓÁÏÓÊÌÓÒÚË Ë ‰ËÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ó·˙ÂÍÚ‡. Ë ‰ËÂÍˆËÓÌÌÓ„Ó  Û„Î‡ Ó·˙ÂÍÚ‡.

éÚÓ·‡ÊÂÌËÂ ÏÂÒÚÓÔÓÎÓÊÂÌËfl éÚÓ·‡ÊÂÌËÂ ÏÂÒÚÓÔÓÎÓÊÂÌËfl 
Ó·˙ÂÍÚ‡ Ì‡ ˝ÎÂÍÚÓÌÌÓÈ Í‡ÚÂ ÏÂÒÚÌÓÒÚË. Ó·˙ÂÍÚ‡ Ì‡ ·ÛÏ‡ÊÌÓÈ Í‡ÚÂ ÏÂÒÚÌÓÒÚË.
Ä‚ÚÓÏ‡ÚË˜ÂÒÍÓÂ ÓÔÂ‰ÂÎÂÌËÂ Ä‚ÚÓÏ‡ÚË˜ÂÒÍÓÂ ÓÔÂ‰ÂÎÂÌËÂ 
‰ËÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ì‡ ÔÛÌÍÚ Ì‡ÁÌ‡˜ÂÌËfl. ‰ËÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ì‡ ÔÛÌÍÚ Ì‡ÁÌ‡˜ÂÌËfl
Ä‚ÚÓÏ‡ÚË˜ÂÒÍÓÂ ÓÔÂ‰ÂÎÂÌËÂ 
ÍÛÒÓ‚Ó„Ó Û„Î‡ Ì‡ ÔÛÌÍÚ Ì‡ÁÌ‡˜ÂÌËfl. éÚÒÛÚÒÚ‚ÛÂÚ
Ä‚ÚÓÏ‡ÚË˜ÂÒÍÓÂ ÓÔÂ‰ÂÎÂÌËÂ ÇÓÁÏÓÊÌÓ ÔË ‚‚Â‰ÂÌËË 
‰‡Î¸ÌÓÒÚË ‰Ó ÔÛÌÍÚ‡ Ì‡ÁÌ‡˜ÂÌËfl. ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó ÔË·Ó‡
Ä‚ÚÓÏ‡ÚË˜ÂÒÍÓÂ ÓÚÓ·‡ÊÂÌËÂ ÔÛÌÍÚÓ‚ 
Ì‡ÁÌ‡˜ÂÌËfl, ÍÓÌÚÓÎ¸Ì˚ı ÚÓ˜ÂÍ Ë ˆÂÎÂÈ ÇÓÁÏÓÊÌÓ Û˜ÌÓÂ Ì‡ÌÂÒÂÌËÂ ÍÓÌÚÓÎ¸Ì˚ı 
Ì‡ ˝ÎÂÍÚÓÌÌÓÈ Í‡ÚÂ ÔÓÒÎÂ Ëı ‚‚Â‰ÂÌËfl ‚ ëíé. ÚÓ˜ÂÍ Ë ˆÂÎÂÈ Ì‡ ·ÛÏ‡ÊÌÛ˛ Í‡ÚÛ.
Ä‚ÚÓÏ‡ÚË˜ÂÒÍËÈ ‚‚Ó‰ ·ÓÎ¸¯Ó„Ó ÍÓÎË˜ÂÒÚ‚‡ Ç ËÌ‰ËÍ‡ÚÓÌ˚È ÔÎ‡Ì¯ÂÚ ‚ÓÁÏÓÊÌ‡ 
˝ÎÂÍÚÓÌÌ˚ı Í‡Ú Ò ‚ÌÂ¯ÌÂ„Ó USB ÔÓÚ‡. Á‡ÍÎ‡‰Í‡ ÒÍÎÂÈÍË  ÌÂ ·ÓÎÂÂ 8 ÎËÒÚÓ‚ Í‡Ú˚

ÙÓÏ‡Ú‡ Ä4 (1/8 ÔÓÎÌÓ„Ó ÎËÒÚ‡ Í‡Ú˚).

é·ÂÒÔÂ˜Ë‚‡ÂÚÒfl ‡·ÓÚ‡ Ò ˝ÎÂÍÚÓÌÌÓÈ ÇÓÁÏÓÊÌ‡ ‡·ÓÚ‡ Ò Í‡ÚÓÈ 
Í‡ÚÓÈ ÔË ‰‚ËÊÂÌËË Ó·˙ÂÍÚ‡. ÚÓÎ¸ÍÓ ÔË ÓÒÚ‡ÌÓ‚ÍÂ Ó·˙ÂÍÚ‡.
á‡ÔËÒ¸ Ï‡¯ÛÚ‡ ‰‚ËÊÂÌËfl. éÚÒÛÚÒÚ‚ÛÂÚ
é·ÂÒÔÂ˜Ë‚‡ÂÚÒfl ‡‚ÚÓÏ‡ÚË˜ÂÒÍËÈ ‡Ò˜ÂÚ 
ËÒıÓ‰ÌÓ„Ó ‰ËÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ó·˙ÂÍÚ‡ 
ÔÓ ËÁ‚ÂÒÚÌ˚Ï ÍÓÓ‰ËÌ‡Ú‡Ï ÍÓÌÚÓÎ¸Ì˚ı
ÚÓ˜ÂÍ ËÎË  Û„ÎÛ Ì‡ ÓËÂÌÚË. éÚÒÛÚÒÚ‚ÛÂÚ
Ä‚ÚÓÏ‡ÚË˜ÂÒÍ‡fl ˛ÒÚËÓ‚Í‡ ÔÛÚÂ‚Ó„Ó  
‰‡Ú˜ËÍ‡ Ë ‚ËÁËÌÓ„Ó ÛÒÚÓÈÒÚ‚‡. éÚÒÛÚÒÚ‚ÛÂÚ
Ä‚ÚÓÏ‡ÚË˜ÂÒÍÓÂ ÔÂÓ·‡ÁÓ‚‡ÌËÂ ÍÓÓ‰ËÌ‡Ú 
ËÁ ÒËÒÚÂÏ˚ É‡ÛÒÒ‡ ä˛„Â‡ 
‚ „ÂÓ‰ÂÁË˜ÂÒÍÛ˛ ÒËÒÚÂÏÛ Ë Ì‡Ó·ÓÓÚ. éÚÒÛÚÒÚ‚ÛÂÚ

Ä‚ÚÓÏ‡ÚË˜ÂÒÍÓÂ ÓÔÂ‰ÂÎÂÌËÂ ÍÓÓ‰ËÌ‡Ú 
ÌÂËÁ‚ÂÒÚÌÓÈ ÚÓ˜ÍË ÔÓ ‰‡Î¸ÌÓÒÚË Ë Û„ÎÛ Ì‡ ÚÓ˜ÍÛ. éÚÒÛÚÒÚ‚ÛÂÚ
éÔÂ‰ÂÎÂÌËÂ ÁÓÌ ÔflÏÓÈ ‚Ë‰ËÏÓÒÚË. é·ÂÒÔÂ˜Ë‚‡ÂÚÒfl ‚ÓÁÏÓÊÌÓÒÚ¸
é·ÂÒÔÂ˜Ë‚‡ÂÚÒfl ‚ÓÁÏÓÊÌÓÒÚ¸ ‡·ÓÚ˚  ‚ ÂÊËÏ‡ı: ‡·ÓÚ˚ ‚ ‡‚ÚÓÌÓÏÌÓÏ ÂÊËÏÂ.
- ‡‚ÚÓÌÓÏÌÓÏ;
- ÒÔÛÚÌËÍÓ‚ÓÏ;
- ËÌÚÂ„ËÓ‚‡ÌÌÓÏ.

Ç˚ÔÓÎÌÂÌËÂ ÙÛÌÍˆËÈ ÍÓÏ‡Ì‰ÌÓ„Ó ‡‰ËÓÛÔ‡‚ÎÂÌËfl. éÚÒÛÚÒÚ‚ÛÂÚ



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

1. Composition: Gyro course measuring system. Mayak-2 compass system, 
Cartographer. including:
Operator's course detector. - gyro course detector;
SNS antenna. - operating console;

- PT-200Ts-V commutator.
Coordinator.
Indicated pad.
Shaper..
Operator's course detector.
Milrule.
Divider.

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

- tracked vehicles 0.7 % from the way passed 0.7 % from the way passed
- wheeled vehicles 0.9 % from the way passed 0.9 % from the way passed

3. Root-mean-square 
error (RMSE) SNS is absent.
of the SNS 2000 m with an average speed
mode localizing 10 m (does not depend on the way covered) of 35–40 km/h and traveling time of 7h
4. Root-mean-square error 
(RMSE) of the integrated Integrated mode is absent.
mode localizing 0.4 % from the way passed 0.7 % from the way passed
5. Root-mean-square error 
(RMSE) of holding current 
direction on the move 0.4 deg/h 0.5 deg/ h
6. Available 
machining time 13 min 13 min
7. Permissible tension  
of the board circuit From 22 to 29 V From 22 to 29 V
8. Power consumption No more than 300 W No more than 550 W
9. Time of permanent  
operating without 
redirection 7 hours 7 hours
10. ÑË‡Ô‡ÁÓÌ 
‡·Ó˜Ëı ÚÂÏÔÂ‡ÚÛ From –50 

0
ë  to +50 

0
ë From –50 

0
ë  to +50 

0
ë 

11. Weight 24 kg 51,3 kg
12. Functional 
capabilities 

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.

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)). 

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.

Map processing is available only after the vehi-
cle's stop.
Absent

Absent

Absent

Absent

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.

Absent
Absent
Autonomous mode is available.

Absent
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- ÒÓı‡ÌÂÌËÂ ÔË
‚˚ÍÎ˛˜ÂÌËË ÔËÚ‡-
ÌËfl ÚÂÍÛ˘Ëı Ì‡‚Ë„‡-
ˆËÓÌÌ˚ı Ô‡‡ÏÂÚÓ‚
Ë ‚ÒÂı ÔÓÔ‡‚ÓÍ, ÌÂ-
Ó·ıÓ‰ËÏ˚ı ‰Îfl ‚˚-
˜ËÒÎÂÌËfl Ì‡‚Ë„‡ˆËÓÌ-
Ì˚ı Ô‡‡ÏÂÚÓ‚ Ò Á‡‰‡Ì-
ÌÓÈ ÚÓ˜ÌÓÒÚ¸˛;

- Ï‡Ò¯Ú‡·ËÓ‚‡ÌËÂ ËÁÓ-
·‡ÊÂÌËfl ˝ÎÂÍÚÓÌÌÓÈ Í‡Ú˚;

- Ó·ÏÂÌ Ò Éäà Ë ÔÓ  ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÏÛ ËÌÚÂÙÂÈÒÛ RS-232C.

ääÛÒÓÛÍ‡Á‡ÚÂÎ¸

îÛÌÍˆËË ÍÛÒÓÛÍ‡Á‡ÚÂÎfl ëíé íêéçÄ-1
‡Ò¯ËÂÌ˚ Ë ÓÌ ÔÂ‰Ì‡ÁÌ‡˜ÂÌ ‰Îfl ËÌÙÓ-
ÏËÓ‚‡ÌËfl ‚Ó‰ËÚÂÎfl Ó  Ì‡Ô‡‚ÎÂÌËË ‰‚ËÊÂ-
ÌËfl Ó·˙ÂÍÚ‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ ëÂ‚Â‡, Ó Ì‡Ô‡-
‚ÎÂÌËË ‰‚ËÊÂÌËfl Ì‡ ÔÛÌÍÚ Ì‡ÁÌ‡˜ÂÌËfl, ‡
Ú‡ÍÊÂ Ó ‰‡Î¸ÌÓÒÚË ‰Ó ÔÛÌÍÚ‡ Ì‡ÁÌ‡˜ÂÌËfl. 

äÛÒÓÛÍ‡Á‡ÚÂÎ¸ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ:
- ÌÂÔÂ˚‚ÌÛ˛ ËÌ‰ËÍ‡ˆË˛ ÚÂÍÛ˘Â„Ó ‰Ë-

ÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ó·˙ÂÍÚ‡ ‚ „‡ÙË˜ÂÒÍÓÏ
‚Ë‰Â;

- ÌÂÔÂ˚‚ÌÛ˛ ËÌ‰ËÍ‡ˆË˛ ÚÂÍÛ˘Â„Ó ‰Ë-
ÂÍˆËÓÌÌÓ„Ó Û„Î‡ Ì‡ ÔÛÌÍÚ Ì‡ÁÌ‡˜ÂÌËfl ‚ „‡-
ÙË˜ÂÒÍÓÏ ‚Ë‰Â (‚ íçÄ-4 ÓÚÒÛÚÒÚ‚ÛÂÚ);

- ÌÂÔÂ˚‚ÌÛ˛ ËÌ‰ËÍ‡ˆË˛ ÚÂÍÛ˘Â„Ó ÍÛ-
ÒÓ‚Ó„Ó Û„Î‡ ‚ „‡ÙË˜ÂÒÍÓÏ Ë ˆËÙÓ‚ÓÏ ‚Ë‰Â
(‚ íçÄ-4 ÓÚÒÛÚÒÚ‚ÛÂÚ);

- ÌÂÔÂ˚‚ÌÛ˛ ËÌ‰ËÍ‡ˆË˛ ÚÂÍÛ˘ÂÈ ‰‡Î¸-
ÌÓÒÚË Ó·˙ÂÍÚ‡ ‰Ó ÔÛÌÍÚ‡ Ì‡ÁÌ‡˜ÂÌËfl
(‚ íçÄ-4 ÓÚÒÛÚÒÚ‚ÛÂÚ);

- ÌÂÔÂ˚‚ÌÛ˛ ËÌ‰ËÍ‡ˆË˛ ÂÊËÏÓ‚ «Ä‚ÚÓ-
ÔÓ‰ÒÚÓÈÍ‡» Ë «ç‡ÍÎÓÌ» (‚ íçÄ-4 ÓÚÒÛÚÒÚ‚ÛÂÚ).

ÄÌÚÂÌÌ‡ ëçë

ÄÌÚÂÌÌ‡ ëçë ÔÂ‰Ì‡ÁÌ‡˜ÂÌ‡ ‰Îfl ÔËÂÏ‡
ÒË„Ì‡ÎÓ‚ ÓÚ Ì‡‚Ë„‡ˆËÓÌÌ˚ı ÍÓÒÏË˜ÂÒÍËı ‡Ô-
Ô‡‡ÚÓ‚ (çäÄ) Ë Ëı ÔÂ‰‚‡ËÚÂÎ¸ÌÓÂ ÛÒËÎÂ-
ÌËÂ (‚ íçÄ-4 ÓÚÒÛÚÒÚ‚ÛÂÚ).

ëíé «íêéçÄ-1» ÔÓ¯Î‡ Ò ÔÓÎÓÊËÚÂÎ¸Ì˚Ï
ÂÁÛÎ¸Ú‡ÚÓÏ ËÒÔ˚Ú‡ÌËfl ÒÓÒÚ‡‚Â ËÁ‰ÂÎËfl
í-90ëä, ‡ Ú‡ÍÊÂ ËÒÔ˚Ú‡ÌËfl ‚ ÒÓÒÚ‡‚Â ËÁ‰Â-
ÎËÈ Ååè-3ä, ÅåÑ-3 Ë Åêùå-ã.

Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl  ÓÒÌÓ‚Ì˚ÏË ÔÓÚÂÌˆË-
‡Î¸Ì˚ÏË ÔÓÚÂ·ËÚÂÎflÏË ëíé «íêéçÄ-1 fl‚-
Îfl˛ÚÒfl Ååè, Åíê, ÅåÑ, Åíê-Ñ Ë ‰Û„ËÂ Ó·˙-
ÂÍÚ˚ ÇÑÇ.

ë 2006 „. Ì‡ éÄé «äùåá» Ì‡˜‡ÚÓ ÒÂËÈÌÓÂ
ÔÓËÁ‚Ó‰ÒÚ‚Ó ëíé «íÓÌ‡-1» ‰Îfl ÔÓÒÚ‡‚ÓÍ
àÌÓÁ‡Í‡Á˜ËÍÛ.

О б о з р е н и е  а р м и и  и  ф л о т а

АА Ф О АРМИЯ

CCourse 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 point in 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.

êËÒ.1. äÛÒÓÛÍ‡Á‡ÚÂÎ¸ 
‚Ó‰ËÚÂÎfl 

Pic.1. Course detector




