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M3nonseaHun CbKpalwleHuna

APCIC — aBTOMaTM3NpaHa paamo/ioKaLMoHa CUCTEMA 3a NpeanasBaHe oT COMbCKBaAHE;

BT — 6pyTO TOH3;

P/1C — pagHONOKAUMOHHA CTaHUMA;

KP/1C — KopabHa paaHONOKALMOHHA CTaHLUMA

CMNCM — cuctema 3a npegnassaHe oT cHbCKBaHe Ha Mope

ARPA — AUTOMATIC RADAR PLOTTING AIDS

Cnucbk Ha abpesuatypu

HpeLI,CTaBeHVIFIT CMMCBbK  Ha

abpeBuaTypy e CBbP3aH C TEPMWHONOMMATA

M3MN0Js13BaHa Mpu KOpa6HVITe HaBUTaUMOHHWN PaaNONOKAUMNOHHN CNCTEMU N CUCTEMUTE 34

npeanassaHe ot cbnbCcKBaHe 3a oCcurypAaBaHe Ha He3onacHa HaBurauunA.

MamouHuk: Alan Bole, Radar and ARPA Manual, 2005, ISBN O 7506 6434 7

AEB area exclusion boundary

AFC automatic frequency control

AlIS automatic identification system
ARB area rejection boundary

ARPA automatic radar plotting aid
ASCII American standard code for
information interchange

ATA auto-tracking aid

BCR bow crossing range

BCT bow crossing time

C/A coarse/acquisition (code)

CCITT Comit’e Consultatif International
T’el’ephonique et T'el’egrahique (now
known as ITU)

CFAR constant false alarm rate

COG course over ground

CPA closest point of approach

CRT cathode ray tube

CSR controlled silicon rectifier

dB decibel

DGPS differential global positioning system
DOP dilution of precision

DSC digital scan converter (conversion)
EBI electronic bearing indicator

EBL electronic bearing line

EBM electronic bearing marker

ECDIS electronic chart display and
information system

EHT very high voltages

EIA Electronic Industry Association
ENC electronic navigation chart

EPA electronic plotting aid

EPFS electronic position-fixing system
ERBL electronic range and bearing line
ETA estimated time of arrival

FTC fast time constant (rain clutter control)
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FTE false target elimination

GHz gigahertz

GIS geographic information system
GLONASS Russian satellite navigation
system

GMDSS global maritime distress and safety
system

GNSS global navigation satellite system
GPS global positioning system

GRP glass reinforced plastic (fibreglass)
HBW horizontal beamwidth

HDOP horizontal dilution of precision
HM heading marker

HSC high speed craft

Hz hertz

IBS integrated bridge system

IEC International Electrotechnical
Commission

IF intermediate frequency

IHO International Hydorpgraphic
Organization

IKBS intelligent knowledge-based system
IMO International Maritime Organization
INS integrated navigation system

ITOFAR interrogated time-offset frequency-
agile racon

ITU International Telecommunication Union
kHz kilohertz

kn knot(s)

kW kilowatt

LCD liquid crystal display

LSB least significant bit

LSR least sampling rate

MHz megahertz

MKD minimum keyboard display

MMSI maritime mobile service identity ms
millisecond

MSB most significant bit

MSC Maritime Safety Committee (of IMO)
MTBF mean time between failures

n mile nautical mile(s)

NMEA National Marine Electronics
Association

NUC not under command

OAW plotting triangle symbols

OOW officer of the watch

P precise (code)

PAD predicted area of danger

PDOP position dilution of precision

PEN pulse-forming network

PPC possible/potential point of collision
PPI plan position indicator

PRF pulse repetition frequency

PRP pulse repetition period

PRR pulse repetition rate

Radar radio detection and ranging

RDF radio direction-finder

RF radio frequency

RH relative humidity

RS232 Recommended Standard No 232
from the EIA

SA selection availability

SART search and rescue transponder
SCR silicon controlled rectifier

SDME speed and distance measuring

equipment
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SENC system electronic navigation chart
Sl statutory instrument

SOD sector of danger

SOG speed over ground

SOLAS safety of life at sea

SOP sector of preference

SOTDMA self-organizing time division
multiple access

SPS standard positioning service

STC sensitivity time control

TCPA time to closest point of approach

TDMA time division multiple access

UHF ultra-high frequency

s microsecond

UK United Kingdom

US United States

UTC coordinated universal time
VBW vertical beamwidth

VDOP vertical dilution of precision
VDR voyage data recorder

VHF very high frequency

VRM variable range marker
VTS vessel traffic service

WGS world geodetic system
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Ysopg,

HacToAawoTo wu3cnenBaHe NpaBM ONWUT 33 pPasKpMBaHe Ha Bb3MOXKHOCTUTE 3a
MHTEerpupaHe, MNOCPEACTBOM  TEXHOJNIOTMYHM  MHOBALMKM, Ha  pelleHuMA  OTHOCHO
MOZENMPAHETO W CcuMMynaummTe B 06nacTTa Ha OCUIypsBaHe Ha YNpaB/lEHWETO,
MaHEeBPMPAHETO N HaBUrauMoHHaTa He30nacHOCT Ha Kopaba, KaKTo M Ha OTAENHU KopabHu
CEeH30pU U CUCTEMMU.

NHTErpMpaHmnAT CUMyNaUMOHEH KOMMIEKC 33 NOArOTOBKA Ha MOPCKM oduLepm 3a
paboTa ¢ KopabHW PaAMONOKALMOHHM CUCTEMM M CUCTEMM 33 Npeana3BaHe OT COAbCKBaHE
3a ocurypsasaHe Ha 6e3onacHa HaBMUrauma e paspaboTeH C Len NoBMllaBaHe Ha 3HaHMATA U
nofobpAaBaHe Ha NpaKTMYecKaTa NOArOTOBKA Ha KYPCaHTUTE M CTYAEeHTUTE OT CneumnanHocT
,KopaboBoaeHe” 3a ocurypsaBaHe Ha HaBMraumoHHaTa 6e30MacTHOCT Ha Kopaba B
CbOTBETCTBME C W3UCKBaHMATA Ha MexayHapoaHaTta MOpPCKa opranmsauma MO,
MexayHapoaHaTa cepTudmKaumoHHa opraHm3daums DNV-GL 1 HaumoHanHUTe CTaHa4apTH 3a
NoAroToBKa Ha KopabHM oduuepwn B8 P Bbarapus.

KoHuenumATa 3a Mm3rpaxgaHeto Ha Komnnekca e 6asmpaHa Ha 3aabnboyeH
aHaAM3 Ha Bb3MOXHOCTUTE Ha BOAEWM KOpabHWM cuMMynaTopu, CTaHAAPTUTE W
M3UCKBAHMATA HAa MEXAYHAPOAHUTE U HAUMOHANHUTe cepTuduLMpalLmM OpraHnsaumm no
OTHOWEHWE Ha OCUTYPEHOCT C TEexXHWYeckM cpeacTsa, OYHKUMOHANHOCT, YyyebHo-
METOAMYECKM MaTePMAM U KOMMNETEHLMM Ha BOAELWMTE NpenoaaBaTenu (MHCTPYKTOpH).

B HacToawma moHorpaduyeH Tpya ca NpeAcTaBeHM pesynTaTute OT NpoBeAeHO
Hay4YHO M3CNeBaHE HA TEKYLLOTO CbCTOAHME, TEHAEHUMUTE 33 PA3BUTME U BB3MOMXKHOCTUTE
332 Cb3faBaHe Ha CUMMYAALUMOHHWM KOMMAeKcn B obnactta Ha 6e3onacHOCTTa Ha
KopaboBOAEHETO M KOPabHUTE PaaMOOKALMOHHN CUCTEMMU.

MpouechbT Ha BHeApABaHe, Pa3BUTUE U M3MON3BaHE HAa MOZennpaHeTo Wwe bbae

PBbKOBOAEH OT 06OLLA CTPYKTypa 3a yrnpasieHne U agMUHUCTPUPAHE.
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1. O630p M aHanM3 Ha MeXAyHapoAHUTE W HaUMOHANHMUTE CTaHAapTy,
pernameHTMpally noAroToBKaTa Ha KanWUTaHWUTE Ha MOPCKM Kopabu no oTHOolleHue
no3HaBaHeTo W pabotaTta C KOpabHM pPaAAMONOKAUMOHHM CTAaHUMM M CUCTEMM 33
npeanassaHe oT CONbCKBaAHE Ha Mope.

MI3uCcKBaHMATa 33 MNOAroTOBKaTa Ha  ANBXKHOCTHMTE /iMU@ B MOPCKOTO
KopabonnaBaHe 3a ynpaB/ieHMe M eKcnioaTaumsa Ha MOPCKM Kopabu, 3a KOMTO Ce M3NCKBA
CBMAETENCTBO 3a MNpPaBoCnocobHOCT  W/MaM  cBMAeTenctso 3a  npodecroHanHa
KOMMNETEHTHOCT ca Pa3nucaHn B CUCTEMA OT HOPMATUBHU AOKYMEHTU. Te3n OT TAX, KOMTO
obxBallaT MOArOTOBKAaTa KanuTaHWTe Ha Kopabwu, CTapwm MNOMOLWHUK-KANUTaHUTE W
BAaxTEHWUTE MOMOLLHWK-KanMTaHM 3a npuaobuBaHe Ha KomneTeHumMnM 3a 6esonacHa
HaBuUrauma 4Ypes OonepaTMBHO WM3MON3BAHE Ha KOpabHW PaAMONOKALMOHHM CTaHLUMKU M
cUCTEeMM 3a npeanas3BaHe oT cbibckBaHe Ha mope ca: STCW Convention - International
Convention on Standards of Training, Certification and Watchkeeping for Seafarers, 1978,
as amended; Model Course 7.01 — Master and Chief Mate; Model Course 7.03 — Officer in
charge of a navigational watch; Model Course 1.07 — Radar Navigation — Operational level;
Model Course 1.08 — Radar Navigation — Management level; Hapeanba Homep 6 3a
KOMMNETeHTHOCT Ha MOpPCKUTe nuua B Penybnuka bbarapus; HaumoHaneH craHaapT
,/3non3BaHe Ha pPagHO/MOKAUMOHHA CTaHUMA WM aBTOMATM3MPaHa pPaJMo/ioKaLMOHa
cuctema 3a  npeanasBaHe OT  cbnbckBaHe 3a  ocurypsasaHe 6e30macHOCT  Ha

KopabonnasaHeTo” (Use of RADAR and ARPA to ensure safe navigation).

1.1. STCW Convention — International Convention on Standards of Training,
Certification and Watchkeeping for Seafarers, 1978, as amended.

MeayHapoAHaTa KOHBEHLMA 33 BaxTeHaTa CAy»ba n HOpmMKTe 33 NOArOTOBKA Ha
mopsunTe (STCW, 1978) e OCHOBHUAT AOKYMEHT, C KOWTO Ce pernameHTUpaT npaBHUTe
PAaMKW Ha KOMNETETHOCTM 3a 3aeMaHe Ha KOPabHM ANBKHOCTM M yNPaKHABAHE HAa MOPCKM
npodecnn B CBETOBHOTO KopabonnaBaHe. OCHOBHWTE M3MCKBAHWSA KbM MOAroTOBKATa Ha
KanuTaHMTe Ha MOPCKKN Kopabu ¢ BogomsmectsaHe 500 n noeeye BT OT pa3nn4HUTE HMBA
NO W3Non3BaHe Ha KopabHW paamonokaumoHHu cuctemn (KPJIC) m cuctemm  3a
npegnassaHe OT cbabckBaHe Ha Mmope (CMNCM) ca pasnucaHyM B MPUIOKEHWETO KbM
KoHBeHUMATa B Chapter Il — Standards regarding the master and deck department.

l3non3gaHeTo Ha KopabHWUTe pPaAMONOKAUMOHHM CTaHUMM W CUCTEMUTE 3a

npeanasBaHe oOT cbnbCcKBaHe Ha Mope OT BaxTeHUTeE MNMOMOLWHWNK-KaNnnNTaH Ha Hopa61/| C
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BogomnamecteaHe 500 BT e n3BeAeHO KaTo OTAE/NHA KOMNETEHTOCT ,,M3non3BaHe Ha pasap
n ARPA 3a noaabpikaHe Ha HesonacHocTTa Ha KopabonnasaHeTo” B Tabnmua A-ll/1. B
TabanuaTa ca pasnmMcaHy MUHUMAIHUTE M3UCKBAHMA 33 3HAHMA M YMEHMA MO TeMATMKaTa,
MEeTOANTE 33 AEMOHCTpauMA Ha NpPUAOBUTUTE KOMMNETEHUMM U KPUTEPUWUTE 3a TAXHATa
OLEHKa.

[To-0ony e npedcmaseHa u38a0KA HA U3UCKBAHUAMA 3a KomMnemeHmHocm ,,Use of
RADAR and ARPA to maintain safety of navigation” cvenacHo mabauua A-1l/1 Ha STCW,
1978, KAKMO e U3MeHeHa:

Knowledge, understanding and proficiency.

Radar navigation

Knowledge of the fundamentals of radar and automatic radar plotting aids
(ARPA).

Ability to operate and to interpret and analyse information obtained from radar,
including the following:

Performance, including:

.1 factors affecting performance and accuracy;

.2 setting up and maintaining displays;

.3 detection of misrepresentation of information, false echoes, sea return, etc.,
racons and SARTSs;

Use, including:

.1 range and bearing; course and speed of other ships; time and distance of
closest approach of crossing, meeting overtaking ships;

.2 identification of critical;

echoes; detecting course and speed changes of other ships; effect of changes in
own ship's course or speed or both;

.3 application of the International Regulations for Preventing Collisions at Sea,
1972, as amended;

4 plotting techniques and relative- and true-motion concepts

.5 parallel indexing;

Principal types of ARPA, their display characteristics, performance standards and
the dangers of over-reliance on ARPA.

Ability to operate and to interpret and analyse information obtained from ARPA,

including:
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.1 system performance and accuracy, tracking capabilities and limitations, and
processing delays;

.2 use of operational warnings and system tests;

.3 methods of target acquisition and their limitations;

A4 true and relative vectors, graphic representation of target information and
danger areas;

.5 deriving and analysing information, critical echoes, exclusion areas and trial
manoeuvres.

Methods for demonstrating competence.

Assessment of evidence obtained from approved radar simulator and ARPA
simulator plus in-service experience.

Criteria for evaluating competence.

Information obtained from radar and ARPA is correctly interpreted and analysed,
taking into account the limitations of the equipment and prevailing circumstances and
conditions.

Action taken to avoid a close encounter or collision with other vessels is in
accordance with the International Regulations for Preventing Collisions at Sea, 1972, as
amended.

Decisions to amend course and/ or speed are both timely and in accordance with
accepted navigation practice.

Adjustments made to the ship's course and speed maintain safety of navigation.

Communication is clear, concise and acknowledged at all times in a seamanlike
manner.

Manoeuvring signals are made at the appropriate time and are in accordance with

the International Regulations for Preventing Collisions at Sea, 1972, as amended.

KomneTeHuMnTe 3a M3MN0N3BaHE Ha pagapu W CUCTEMM 3a NpeanasBaHe OT
CONBbCKBAHE HA MOpe OT KanuTaHWUTe W CTapliM MOMOLLHUK-KanMTaHUTe Ha Kopabu ¢
BogousmecteaHe 500 BT u noseye ca pasnucaHu B Table A-11/2. Busupat ce
KomneTeHumnte: “Determine position and the accuracy of resultant position fix by any
means”; “Coordinate search and rescue operations”; “Maintain safe navigation through

the use of information from navigation equipment and systems to assists command
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decision making” n ,,Manouvere and handle a ship in all conditions” 3a ocurypasaHe Ha
dyHKUmMA ,Navigation at the management level”.

[To-0ony e npedcmaseHa U38a0KA HA U3UCKBAHUAMA 3a KomnemeHmHocm ,,Co-
ordinate search and rescue operations”, cvenacHo mabauua A-1l/2 Ha STCW, 1978, kakmo
€ U3SMEHEHQ:

Knowledge, understanding and proficiency.

A thorough knowledge of and ability to apply the procedures contained in the
International Aeronautical and Maritime Search and Rescue (IAMSAR) Manual.

Methods for demonstrating competence.

Examination and assessment of evidence obtained from one or more of the
following:

.1 approved in-service experience;

.2 approved simulator training, where appropriate;

.3 approved laboratory equipment training, using: relevant publications, charts,
meteorological data, particulars of ships involved, radiocommunication equipment and
other available facilities and one or more of the following:

.1 approved SAR training course;

.2 approved simulator training, where appropriate;

.3 approved laboratory equipment training;

Criteria for evaluating competence.

The plan for coordinating search and rescue operations is in accordance with
international guidelines and standards.

Radiocommunications are established and correct communication procedures are

followed at all stages of the search and rescue operations.

Cnedsa u38a0Ka HA U3UCKBAHUAMA 3a KomnemeHmHocm ,Maintain safe
navigation through the use of information from navigation equipment and systems to assist
command decision making”, cvenacHo mabauya A-ll/2 Ha STCW, 1978, kKakmo e
U3SMEHEHQ:

Knowledge, understanding and proficiency.

An appreciation of system errors and thorough understanding of the operational
aspects of navigational systems.

Blind pilotage planning.
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Evaluation of navigational information derived from all sources, including radar
and ARPA, in order to make and implement command decisions for collision avoidance and
for directing the safe navigation of the ship.

The interrelationship and optimum use of all navigational data available for
conducting navigation.

Methods for demonstrating competence.

Examination and assessment of evidence obtained from approved ARPA simulator
and one or more of the following:

.1 approved in-service experience;

.2 approved simulator training, where appropriate;

.3 approved laboratory equipment training.

Criteria for evaluating competence

Information obtained from navigation equipment and systems is correctly
interpreted and analysed, taking into account the limitations of the equipment and
prevailing circumstances and conditions.

Action taken to avoid a close encounter or collision with another vessel is in
accordance with the International Regulations for Preventing Collisions at Sea, 1972, as
amended.

B nonbaHeHWe, MexayHapoAHaTa KOHBEHLUMA 33 BaxTeHaTa cay»ba M HopmuTe 3a
NOAroTOBKAa Ha MOPAUMTE AaBa OCHOBHUTE M3MCKBAHWMA KbM CUMYNaTOPUTE M3MOA3BAHM 33
NOAroToBKa Ha MopckuM nnua (STCW, Part — A, Chapter |, Section A-1/12) 1 n3nckBaHMATa
KbM npolueca Ha obyyeHWe M OLEHKAa, KAaKTO M WM3MCKBAHWMA KbM KOMMETEHUMWUTE Ha
MHCTpYKTOPUTE N oueHuTenute (STCW, Part — A, Chapter |, Section A-1/6).

M3UCK8AHUA KbM CUMysaamopume u3nos380HU 30 N0020MOBKA HA MOPCKU AuUuad

ce pasanexcdam nodpobHO 88 8MOpPU Pa3desn Ha HACMOAU0MO U3Ce08aHe.

1.2. IMO Model Course 7.01 ,,Master and Chief Mate”

MoaenHMAT Kypc MMa 3a Lea Aa OCUTYPU 3a4b/IKUTENHUAT MUHUMANEH obem oT
3HAHWA M YMEHMA 3a MoJlyd4aBaHe Ha NPaBOCMOCOOHOCT 3a yNpaB/iEHCKO HWMBO, CbI/IAaCHO
M3MCKBaHMATA Ha Tabanua A-11/2 Ha MexayHapoZHaTa KOHBEHLMA 33 BaxTeHaTa cay»kba u
HOPMMTE 3a NOAroToBKa Ha mopsuuTe (STCW, 1978), KakTo e M3MeHeHa.

B HAKONKO OCHOBHM KOMMETEHLMW Ha GyHKUMA ,KopaboBoaeHe” Ha moaenHua

KYpC Ce M3MCKBAT 3HAaHMA M yMeHMa 3a paboTa ¢ KopabHU PaAMONOKALMOHHM CUCTEMU U
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cMCTeMM 3a npeanasBaHe oOT CHOAbCKBAaHE Ha Mope. BusmMpaHuTe KOMNTEHUMM ca:
“Determine position and the accuracy of resultant position fix by any means”; “Establish
watch keeping arrangement and procedures”; “Co-ordinate search and rescue
operations”; “Maintain safe navigation through the use of information from navigation
equipment and systems to assist command decision making”; “Forecast Weather and
Oceanographic Conditions; Manoeuvre and Handle a Ship in all Conditions”.

VMiHTepec npeactasnaBa ¢akTa, ye Ae oT KomneteHumute: ,Co-ordinate search
and rescue operations” n ,Maintain safe navigation through the use of information from
navigation equipment and systems to assist command decision making” anpekTHO
aapecupaTt apyr moaeneH Kypc Ha MexayHapoaHaTa mopcka opraHm3aums (IMO Model
course 1.08 — Radar navigation at the management level), KolMTo e doKycupaH M3LANO
BbPXY ONepaTMBHOTO M3MOI3BaHE Ha ynpaBaeHCcKo HMBO Ha KP/1IC u CTICM 3a ocurypsasaHe
Ha 6e3omnacHa HaBurauma W npegnasBaHe OT COAbCKBaHE Ha Mope. MoAeNHUAT Kypc
[eTalnnHo e pa3rnefaH B naparpad 1.5 Ha To3n paszen.

B ocTaHanuTe KOMNETEHUMW ce BM3MPaT NpmaobmnBaHe Ha 3HAHWA U YMeHMA 3a:
No3HaBaHe Ha OrPaHMYEHUATa Ha KOPabHUTE paZlapy KaTo CPeACTBO 3a OTKPMBaHe Ha fej;
OTKpMBaHe W HabntogeHve Ha Mann acbepru; M3nNon3BaHe Ha Mankm 0bOxBaTM Npu
HaBMrauma B 3a1e/leHn y4acTblM; U3N0A3BaHe Ha KopabHWTe pajapwu 3a NoLnomaraHe Ha

yrnpas/ieHNeTo M KOHTOMA NPU MaHeBpUpaHe 3a pa3BbpTaHe Ha Kopaba u ap.

1.3. IMO Model Course 7.03 ,,Officer in charge of a navigational watch”

MoaenHUAT Kypc MMa 3a Len Aa OCUTYPU 3a4b/IKUTENHUAT MUHMMaNeH obem ot
3HAHMA M YMEHMSA 3a NOoJly4aBaHe Ha NPaBOCNOCOBHOCT 3a ONepaTMBHO HMBO NO GYHKLUMMUTE
»,Navigation at the Operational Level”, ,Cargo Handling and Stowage at the Operational
Level” n ,Controlling the Operation of the Ship and Care for Persons on Board at the
Operational Level” cbrnacHo u3MckBaHMATa Ha Tabauua A-ll/1 Ha MexayHapoaHaTa
KOHBEHLUMA 33 BaxTeHaTa Cay*ba M HOpmUTE 3a NOAroToBKa Ha mopaumTte (STCW, 1978),
KaKTO € M3MeHeHa.

MHTepec 3a HaCTOAWOTO W3cneaBaHe NPeacTaBNABAT M3UCKBAHMATA MO
OTHOWIEHWe Ha KOMMETeHTHOCT ,M3non3BaHe Ha pPafHONOKALUMOHHA CTaHUMA WU
aBTOMaTM3MpaHa pPaaMoNoKaLMOHa cucTeMa 3a npeana3BaHe oOT CcOAbCKBaHe 3a
ocurypssaHe 6Oe3onacHOCT Ha KopabonnaBaHeTo” Ha ¢yHKUMA ,KopaboBogeHe Ha

onepaTtmMBHO HMBO".
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[10 KONKOTO NO-roNAMaTa YacT OT KOMMNeTeHUMMTE B MOAENHMNA KypC Ca Pa3nmncaHm
noapobHo B Tabanum yyeHbm nporpamu (syllabus tables), 3a komneteHumata Competence
1.3 ,Use of RADAR and ARPA to maintain safety of navigation” ca mapkupaHu camo
OCHOBHMTE M3MCKBAHA NO OTHLEHWE Ha KpalHUTe pe3ynTaTy.

Training outcomes: Demonstrates a knowledge and understanding of:

. Knowledge of the fundamentals of RADAR and Automatic Radar Plotting
Aids (ARPA). Ability to operate, and to interpret and analyse information obtained from
radar, including the following:

Performance including:

— factors affecting performance and accuracy;

— setting up and maintaining displays;

— detection of misrepresentation of information, false echoes, sea return etc.,
racons and SARTS.

Use including:

—range and bearing, course and speed of other ships, time and distance of closest
approach of crossing, meeting and overtaking ships;

— identification of critical echoes, detecting course and speed changes of other
ships, effect of changes in own ship’s course or speed or both;

— application of the COLREGS 1972, as amended;

— plotting techniques, relative and true motion concept;

— parallel indexing.

° Principal types of ARPA, their display characteristics, performance standards
and the dangers of over-reliance on ARPA. Ability to operate and to interpret and analyse
information obtained from ARPA including:

— system performance and accuracy, tracking capabilities and limitations and
processing delays;

— use of operational warnings and system tests;

— methods of target acquisition and their limitations;

— true and relative vectors, graphic representation of target information and
danger areas;

— deriving and analysing information, critical echoes, exclusion areas and trial

manoeuvres.
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[leTalininte no OTHOWEHMEe Ha CbUHOCTTa Ha NOArOoTOBKaTa, MNpaKTMyeckaTa
opraHusaums U M3NbHEHWe ca JaAeHW CneunannsnpaHnaT B moaeneH kypc IMO Model

Course 1.07 ,,Radar navigation — operational level”, konTo ce agpecupa.

1.4. IMO Model Course 1.07 ,,Radar Navigation — Operational Level”

To3n mopeneH Kypc MMa 3a Uen Aa NpeaocTaBu 3ab/KUTENHUTE MUHUMATHU
CTaHA4apTV (3HaHMA, pa3bupaHe U yMeHMsA) 38 KOMNETEHTHOCT, AadeHun B Tabanua A-11/1 Ha
MeayHapoaHaTa KOHBEHUMA 3a BaxTeHaTa caykba M HopmWTe 3a MNOAroTOoBKa Ha
mopauuTe (STCW, 1978) 3a komneteHTHOcT "Use of RADAR and ARPA to maintain safety of
navigation". KypcbT BKAtOYBA TeopuaATa, HEOHOX0AMMa 33 M3yYaBaHe Ha KOHPUIypaLmATa Ha
cuctemaTa, nNpUHUMNMTE W ePeKTMBHOCTTa Ha KopabHuua pagap W cucTemaTa 3a
npeanasBaHe OT cOMbCKBaHe Ha Mope, dakTopuTe, BAMAELM BbPXy PafapuTe, Kak ce
nony4yasa, n3obpassnBa 1M aHaNM3MpPa pagapHaTa MHGoOpMaLMA, OrpaHNYEeHNATA M TOYHOCTTA
Ha Tasnm MWHPOPMALMA, MPABUAHOTO M3MOJ3BAaHE Ha OMNepaTUBHUTE KOHTPOJiIepM 3a
noJsly4aBaHe Ha ONTUMa/IHA KapTMHA Ha PaAMON0KaLMOHHO N300paXKeHne 1 M3NoA3BaHETO
Ha pagapHa MHPoPMaLMA 33 OCUrypaBaHe Ha 6e30MacHOCTTa Ha HaBuUraumaTa.

MpY NPOEKTMPAHETO Ha TO3M Kypc ce obpblla HEODXOAMMOTO BHMMaHME Ha
Ha/IMYHUTE Pe3o/iloUMM U Hacokm Ha MMO OTHOCHO MOPCKMTE pPajapw, BKAOYUTESTHO
PernameHtn 18 un 19 ot nasa V Ha KoHseHuwuaTa SOLAS, pasgenu A-1/12 n B-1/12 ot
MexayHapoaHaTta KoHBeHuma STCW, 1978, KakKTo e M3MeHeHa W CTaHaapTuTe 3a

epexkTneHocT Ha MMO 3a pagapHo obopyaBaHe.

Kypcvm ce cocmou om cedem ocHo8Hu pa3sodena:
Topic 1Basic theory and operation principles of marine radar systems;
Topic 2 Radar setting and operation in accordance with manufacturer's instructions;
Topic 3Using radar to ensure safe navigation;
Topic 4Manual radar plotting;
Topic 5ARPA system or radar target tracking (TT) and AlS reporting functions;
Topic 60peration of ARPA or radar target tracking (TT) and AlS reporting functions;
Topic 7 Application of the COLREGs when using radar.
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Kypcvm dasa cnedHume MuHUMAHU 3HAHUA, pa3bupaHe u yMeHUs:
1 Basic theory and operation principles of marine radar system
1.1  Fundamental principles of radar;

Demonstration and practical training 1-1 Demonstration of radar system

configuration and installation location on board.

1.2 Magnetic safe distances;

1.3 Radiation hazards and precautions;

1.4  Factors of radar equipment affecting radar detection;

1.5 Factors external to radar equipment affecting radar detection;
1.6  Factors affecting normal radar observation;

1.7 Performance standards for radar equipment in Resolutions MSC. 192(79),

Annex 4 of MSC. 64(67) and A. 477(XIl);

2 Radar setting and operation in accordance with manufacturer's instructions.
2.1 Setting up and maintaining optimum radar display;

Demonstration and practical training 2-1 Radar setting up and adjustment.
2.2 Accurate measurement of ranges and bearings;

3 Using radar to ensure safe navigation

3.1 Radar position-fixing;

Demonstration and practical training 3-1 Radar position-fixing.

3.2 Radar navigation aids;

3.3 Parallel index line techniques;

Demonstration and practical training 3-2 Pl line navigation.

3.4 Maps, Navigation Lines and routes for radar navigation;

Demonstration and practical training 3-3 Radar maps, navigation lines and routes

navigation.

ships.

3.5 Electronic chart overlay on radar picture;
4 Manual radar plotting

4.1 Relative motion triangle;

4.2 Course, speed and aspect of target ship;
4.3  Determination of CPA and TCPA;

Demonstration and practical training 4-1 Acquiring motion elements of target

4.4  Effects of course alteration and speed change;
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Demonstration and practical training 4-2 Effects of course alterations on RML.

Demonstration and practical training 4-3 Effects of speed changes on RML.

4.5

Report of radar plotting data;

Demonstration and practical training 4-4 Manual radar plotting report.

5

51
5.2
53
54
55
5.6
5.7
6

6.1
6.2
6.3
6.4
6.5
6.6
6.7

ARPA system or radar target tracking (TT) and AIS reporting functions
Display characteristics of tracked targets;

Display characteristics of AIS reported targets;

Association of radar tracked targets with AIS reported targets;

IMO performance standards for ARPA or TT and AlS reporting functions;
Criteria for acquisition of radar targets and activation of AIS targets;
Tracking capabilities and limitations;

Delay of target tracking processing and AlS reported information;
Operation of ARPA or radar target tracking (TT) and AIS reporting functions
Setting up and maintaining ARPA or TT display;

Setting up and maintaining AlS display;

Operation of ARPA or TT and AIS functions to obtain target information;
Errors of interpretation of target data;

Causes of errors in displayed data;

System operational tests to determine data accuracy;

Risks of over-reliance on ARPA or TT and AlS reported information;

Demonstration and practical training 5 & 6 -1 Operation of ARPA or TT and AlS

reporting functions

7
7.1
information
7.2
7.3
7.4

Application of the COLREGs when using radar

Proper use of radar and full and complete interpretation of radar

Radar related factors affecting safe speed
Methods and characteristics of acquiring sufficient radar information

Actions to avoid collision based on sufficient radar information and in

accordance with COLREG rules

7.5

Timing to use radar

Demonstration and practical training 7-1 Ship handling for integrated collision

avoidance.
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3a nposexcdaHe Ha KypCbm Ce U3UCK8a cumysnamop KopabeH HABU2AUUOHEH
padap - ¢ y4ebHa cmaHuus u docmamuyeH bpoli moHUmMopu/oucnsaeu Ha ,,cobcmeeHus
Kopab”, 8 cbomeemcmue ¢ 6posm Ha obyyaemume.

MpuHUMNHO, obopyABaHeTO TpAbBa JAa BKAKYBA HAM-MaNKO [nOBe CTaHUMM
(MHCTPYKTOPCKa 1 paboTHa) M TpabBa Aa OTroBaps Ha OOWMTE CTaHAAPTU 33 U3MbAHEHKUE
Ha CMMY/N1aTopK, M3MNON3BAHM NPU 0DyYeHne, KakTo e nocoyeHo B Tabauua A-1/12 Ha STCW,
naparpadu 1 1 2 1 AOMBAHUTENHM CTaHAAPTM 33 U3Mb/IHEHWE cbraacHo Tabamua A-1/12 Ha
STCW, naparpadu 3, 4 n 5. Pagap-cumynaTopbT TpAbBa Aa e B CbCTOAHWE Aa CUMYAMPaA
onepaTMBHUTE Bb3MOXKHOCTM Ha HAaBMUraLUMOHHOTO pafapHO obopyaBaHe, KOeTO OTroBaps
Ha BCUYKM NPUNOKMMUM CTaHAApTK 3a pabota Ha MMO. CTaHgapTuTe 3a ePpeKTUBHOCT Ha
pagapHoTo obopyaBaHe ca AafeHu B pesontoumnm A. 222 (VII), A. 278 (VII), A. 477 (XII), A.
832 (19), MSC.64 (67) n MSC.192 (79 ).

B cbceacTBO C BCAKA CTaHUMA TpsabBa Aa ce nocTasu rpaduyHa Tabamua, rpadmkm
M MHCTPYMEHTU. 3a NpenojaBaHe Ha TeopeTMyHaTa YacT OT Kypca e Heobxoanma KnacHa
cTas, obopyaBaHa ¢ AbCKa/6ana AbCcKa MAM GAMNYAPT, MYATUMPAMEH MPOEKTOp, Crang

NPOEKTOP MK BMU3yaneH rpadmyeH ekpaH.

|ll

1.5. IMO Model Course 1.08 ,Radar Navigation — Management Leve

To3n moaen Ha Kypc Mma 3a Uen [a OTrOBOPWM Ha 3aAb/IKUTENHUTE MUHUMANHU
M3MCKBAHWA 3a 3HaHWA, pasbupaHe M ymeHus, pasnucaHu B Tabauua Table A-ll/2 Ha
KOHBeHUMATa STCW, 1978, KaKTO e n3meHeHa.

KypcbT e npaKTM4YeckMm OpMEHTUPaAH M Ce CbCTOM OT Cepus OT yNpaxKHeHwus,
M3MbAHABAHN Ha pajapeH CMMynaTop C ABa WAW noBedve ,cobcTBeHM” Kopaba M apyru
Kopabu (uenu), KOHTPOMPAHM OT MHCTPYKTOPaA. YNparKHEHWEeATa BKAOYBAT HabatoaeHWe
Ha OBMXXEHMETO Ha KopabwTe Ha MHAMKATOPa Ha paZapa, KaTo Ce MpaBW OLEHKA U ce
CenekTMpaT OHEe3n Len, KOMTO CbC CBOUTE AEeMCTBMA Cb3/aBaT NPeanoCTaBKM M onacHOCT
OT cbnbckBaHe. ObyyaemuTe TpeHWpaT npeanpruemaHe Ha HeobxoaMmKTe AENCTBUA 3a
n3bareaHe Ha cONbCHUM. [0 Bpeme Ha ynparKHeHWATa obyvyaemmTe TpeHMpaT B pOasTa Ha
KanuTaHu WAM KaTo Habntogatenu, Kato Mo TO3M HAYMH Ce OCUTYpABa Bb3MOMXKHOCT Ha
BCEKM [1a MoemMe KOMaHABaHeTO Ha ,,cobcTBeHMA” Kopab.

YnpaxHeHWATa ce NAaHMpPaT M CyCTaBAT C HAapacCTBallla C/IOXHOCT, 33 Aa OCUTypU
peanncTMyHa NoAroToBKa Mpu M3MNONA3BAHETO Ha KOpabHMTe pagapu 3a OCUrypsiBaHe Ha

H6e3onacHa HaBuUrauna m n3bareaHe Ha cONbCHKBaAHE B paVIOHl/I C MHTEH3MBEH Tpad)l/ll-(.
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B MOAENHMAT Kypc e NpeaBuAEeHO BCAKO ynparkHeHuwe aa 6bae nocneasaHo OT

O6C'b)+(,£|,aHe, KOEeTO daBa BB3MOXHOCT Ha y4aCTHUUWTE Aa aHa/IM3MpPaT npeanpuetunte

,EI,GP’ICTBMH nnaa O6C'b,£|,ﬂT Bb3IMOXHUTE aNTEPHATUBN.

Kypcem dasa cnedHume MUHUMAsHU 3HAHUS, pa3bupaHe U yMeHus:

1.
11

Operator ARPA and Navigation Controls

Demonstrate familiarity with own-ship characteristics and operate ARPA

and navigation controls;

2.
2.1
2.2
3.

Perform Radar Plotting
Factors affecting radar plotting are identified correctly;
Carry out radar plotting;

Use ARPA and Navigation Information to Control Safe Navigation and

Collision Avoidance

3.1
3.2
3.3
3.4
4.

4.1
4.2
43

Apply COLREGS in open waters in restricted visibility;
Plan and control navigation in confined waters;
Control navigation in\near traffic separation schemes;
Manage a bridge team;

Plan and Co-ordinate Search and Rescue

Respond to distress message;

Co-ordinate search and rescue operation;

Execute a search and rescue operation;

Oby4yaemuTe, yCnewHo 3aBbplIMAK Kypca, Tpsbsa Aa moraT [Aa w3nonssaT no-

edMKacHO KopabHMTe pafapn B CAOMKHM CUTyauuu, Aa pa3no3HaBaT MNOTeHUMaNHUTe

3aniaxv, Aa B3MMaAT MPaBUJIHKN peleHnA 3a OCUTypABaHE Ha H6e3onacHa HaBUrauna wu

npeanassaHe OT COMBCHK, OCHOBABALLM Ce Ha aAeKBAaTHO PaAMOTEXHUYECKO HabloaeHme B

CbOTBETCTBME C MEXOYHAPOAHUTE MNpaBwWaia 3a MNpeaoTBpatABaHe C6}'I'bC'bLI,l/I B MOpPETO

(COLREG).

3a nposexcdaHe Ha KypCbm ce U3UCK8A CUMYsaamop HA KOpaHba Hasu2aUUOHHA

paoduoAOKAUUOHHA cmaHuyus (STCW peanameHm /12 u STCW koo A-1/12). Cumynamopbm

mpabsa 0a ekaw4ea 08e UAU noseye CcmaHyuu cbvC ,cobcmeeHu Kopabu”, scaka ¢

omoenHa KopMusaHa ypedba u ynpasneHue Ha 0gueamesns u mpabsa 0a e 8 CbCmoAHue 0d

cumynupa noHe 20 kopabu-yenu. Cumyaamopsm u eceku padapeH ducnnaell Ha ,,cobcmeeH
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Kopab” mpsabea 0a omeosapam Ha pesoarouuu A.823 (19), A.422 (XI), A.477 (XIl) u A.832
(19) Ha UMO.

B donvaHeHue:

° Tpabea Oa ce u3znonsea X-Y nnomep unu opyau cpedcmaa 3a 3anuceaHe Ha
X00a Ha ynpamcHeHUAMa.

° Tpabsa da 6v0e ocueypeHa cmas, obopydsaHa ¢ wpalibnpoekmop u mabnaa
unu  ¢aunyapm, 30 UHGPOPMUpaHe Ha obyyaemume npeodu NposexoaHemo Ha

YNPAXHEeHUAMA U NPOBEeHOAHe Ha epynosu OUCKYCUU C1e0 BCAKO YNPAaXHeHUe.

1.6. Hapepba HoMep 6 3a KOMNETEHTHOCT Ha MOPCKWUTE nuua B Penybanka
bbarapus.

C Hapepbata ce onpeaenat MUHUMANHUTE W3UCKBAHMA W  HAUMOHANHUTE
CTaHOAPTM 3@ KOMMETEHTHOCT Ha  MOPCKUTE  MuUa, CBbP3aHM C  BMAOBETE
NpPaBoOCNOCOOHOCTU N ANBKHOCTUTE, KOMTO MOTaT Aa Ce 3aeMaT C Te3n NPaBOCNocobHOCTH,
3a NpnaobmMBaHe Ha NPaBoCNOCOBHOCT, NOAAbPIKAHE HA KBaMdMKaLMATa, cnelmanHaTa u
AONbAHUTENIHATA NOAroTOBKA, YC/0BMATA M peda 3a OCBMAETE/ICTBAHE W perncTpaums Ha
MOPCKWUTE NnLa, C Lien NnoBMLIaBaHe 6e30nacHOCTTa M 34paBeTo Npu paboTa, onasBaHETo
Ha MopcKaTa M peYHaTa cpea M MMYLLECTBO Ha MOPE M PeKa; KbM y4ebHUTe 3aBeAEHUS U
LeHTpoBeTe 3a NpodecnoHanHa KBannbmrKaums, N3BbpLUBaALLM NOArOTOBKA M 0byyYeHne no
MOPCKM U  pPeYHM CneumanHocTn, 3a [JOCTUraHe Ha HopMWTe 3a MOoAroTOBKA M
KOMMNETEeHTHOCT Ha MOPCKUTE /IMLa, MO OTHOLIEeHME Ha y4ebHuUTe nporpamm, HaaM4ymeTo u
npunaraHeTo Ha CcUCTeMa 3a YhNpaB/JeHWMe Ha Ka4yecTBOTO Ha YyyebHuA npolec,
MaTepuanHaTa 6a3a, KBanuduKauMATa Ha npenogasaTenuTe, WHCTPYKTOpUTE U
oueHUTennTe u yyebHaTa NpPaKTMKa;, KbM KopabonputexaTenute — c HapeabaTa ce
onpeaens peabT 3a: KOMMAEKTyBaHe Ha Kopaba c ekMnaxk; HoceHe Ha BaxTeHaTa c/yba
Ha Kopaba OT MOPCKWUTE NPaBOCNOCOOHM NNLA; NPM3HABaHe Ha NPaBOTO Ha rpaxaaHu Ha
ObPXKaBM - YNEHKM Ha EBponenckns cbto3, Aa 3aemaT ANbKHOCT Ha Kopab, nnasaly, nofg
H6bArapcko 3HaMe, NOYYEHO B Te3M CTPaHW; NPM3HaBaHe NPABOTO Ha rPaXKAaHW Ha TPEeTu
CTPaHW Aa 3aemaT ANbXKHOCT Ha Kopab, nnasaly, nos 6b/rapcko 3Hame.

KOHTpONbT 3a cnasBaHe WM3MCKBaHWATA MO TasW Hapeaba ce OCblLeCTBABA OT
N3nbaHuTeNHa areHumsa "Mopcka aamuHucTpauma” (MA "MA™).

Hapenbata He ce npuaara 3a eKMna*kmuTe Ha rpaHUYHOMNONMLENCKMTE Kopabu, Ha

BOEHHUTE W CNoMaratTesiHnuTe Kopa6|/1 Ha BOEHHOMOPCKKMA d)J'IOT, KaKTO M Ha Apyrun
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[bPKABHM MNWM eKcrnnoaTMpaHn oT Bbarapckata AbprkaBa Kopabu, KOUTO ce M3Mnon3BaT
M3KNOUYMTENHO C HETHPIOBCKA LIe/ - 33 OCbLIECTBABAHE Ha AbPKaBHU QYHKLUMN.

C HapepbaTa ce onpeaenat ANBKHOCTUTE B MOPCKOTO KopabonnasaHe 3a
ynpasaeHWe M eKkcnaoaTaums Ha MOPCKM Kopabu, 3a KOMTO Ce M3UCKBA CBMAETENCTBO 3a
NPaBOCNOCOBOHOCT  W/MAM  CBMAETENCTBO 3a nNpodecMoHanHa KomneTeHTHocT. [lo
OTHOWEeHWe Ha QOKyca Ha HACcoAWOTO Hay4yHO W3cneaBaHe, TOBA Ca AJTbKHOCTUTE:
,KanuTaH Ha Kopab”“, ,,cTapLlin MOMOLWHMK-KAanUTaH" 1 ,,BaxTeH MOMOLLHMK-KanuTaH".

HacToAauloTo Hay4yHO M3cnefBaHe aapecupa c/leaHUTe MpPaBoCnocobHOCTM B
MOPCKOTO KopabonniaBaHe 3a ynpaBieHMe W eKCnaoaTauma Ha MOPCKKU Kopabu: ,KanuTaH
[aneyHo nnasaHe Ha Kopab Haz 3000 BT, ,,KanuTaH AaneyHo nnaBaHe Ha Kopab ot 500 BT
00 3000 BT, ,,cTaplin NOMOLLHMK-KanuTaH Ha kopab Haa 3000 BT, ,cTapwm NOMOLULHMK-
KanuTaH Ha Kopab o1 500 BT ao 3000 6T“ 1 ,,BaxTeH NOMOLHMK-Kan1MTaH Ha kopab Hag 500
BT“.

B rnaBa 4eTBbpTa Ha HapeabaTa ca MOCOYEHM YCNOBMATA 3a nNpuaobmeaHe Ha
NpPaBOCNOCOOHOCTM M NpaBaTa 3a 3aeMaHe Ha A/bKHOCTU B MOPCKOTO KopaboniasaHe.

OT pa3nucaHnTe B HapeabaTa M3NMCKBAHMA Ce KOHCTAaTMPa, Ye 3a NnpuaodbmeaHe Ha
NpPaBOCNOCOOHOCTUTE: ,KanuTaH AafeyHo nnaBaHe Ha Kopab Hag 3000 BT, ,KanuTaH
[ane4yHo nnaBaHe Ha Kopab ot 500 BT go 3000 BT“, ,cTapwu NMOMOLLHMK-KanuTaH Ha
Kopab Hag 3000 BT u ,,cTaplin NOMOLLHWUK-KanuTaH Ha Kopab ot 500 BT ao 3000 BT ce
M3MCKBA 3aBbpLUEH KypC MO Nporpama, Nokpmealla M3nckeaHuAaTa Ha MMO mogeneH Kypc
7.01 (8. naparpad 1.2 Ha TO3M pas3gen), a 3a npuaobmeaHe Ha MPaBOCNOCOOHOCT —
,BaxTeH MOMOLLHWK-KannTaH Ha Kopab Hag 500 BT“ ce 3McKBa 3aBbpLUEH Kypc Mo
nporpama, NokpuBala nsnckeaHmaTa Ha MO moaeneH kypc 7.03 (BX. naparpad 1.3 Ha
TO3W pasaen).

Hapedbama pezanameHmupa U nNpogecuoHanHomo o0b6paszosaHue, obyyeHue U
KeanuguKkauua HaA MopcKkume auya 3a Mopckomo KopabonnasaHe. ObyyeHuemo u
Ke8anuguKkauuama Ha MOpPCKUmMe auya 8Ka4ysa: obydyeHue 3a npudobusaHe Ha
KeanuguKkauua no npogecuu 3a MOPCKOMO U peyHomo KopabonsasaHe, nodzomeumesnHu
Kypcose 3a npudobusaHe Ha npasocnocobHocmM, Kypcose 3a cneyuasaHa u 0onsaHUmMenHa
nod2omoska; obydyeHue Ha bopda Ha Kopaba.

B lMpunoxeHne No 1 Ha HapeabaTa e pernameHTMpaHa [AoMbAHWMTENHaTa

NOATOTOBKA HA MOPCKUTE NMLA UM U3UCKBAHW CBUAETENCTBA B CbOTBETCTBME C KOHBEHLMA
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STCW, 1978, KaKToO e nameHeHa. EAHOKpaTHa AONBAHUTE/IHA NOArOTOBKA, YAOCTOBEPEHA
CbC CBMAETENCTBO 3a:

1. "YnpaBneHne Ha pecypcute Ha MOCTUKa M pabota B ekun (M. Il, A-1I/1)" - 3a
/iMLaTa OT ONepaTMBHO M YNPaBAEHCKO HMBO Ha NanybHa KomaHaa.

2. "KopabosoaeHe c mn3nonssaHe Ha ECDIS&AIS (Ma. I, A-ll/1)" - 3a nuuata ot
onepaTMBHO M YNPaBAEHCKO HMBO Ha NanybHa KomaHAaa.

3. "KopaboBoaeHe ¢ 1M3nonssaHe Ha pagap v ARPA (M. Il, A-1l/1)" - 3a anuaTa oT
onepaTMBHO HMBO Ha NanybHa KomaHAa.

Nnuata, 3aBbpWWAM BUCLIE UAM cpedHO obpas3oBaHWe, KOUTO MO Bpeme Ha
CNefBaHeTO CM He ca npemuHann obyyeHue Mo BCUYKM KOMMETEHTHOCTU, M3UCKBAHM OT
KoHBeHunAa STCW, 1978, KaKTO e M3MeHeHa, No TeMn 1 xopapuym, npeasngeqHn s MO
MmoaenHu Kypcose 7.01 n 7.03, npemMMHaBaT CbOTBETHUTE KYPCOBE B 3aBUCMMOCT OT HMBOTO
Ha OTFOBOPHOCT W ANbXKHOCTTA.

C Hapenbata ce pgeduHMpaT M M3MCKBaAHMATA Kbm Mpenogasatennte W
WUHCTPYKTOPUTE, KOMTO MpOBeXAaT 0bydYeHMe C M3M0/3BaHe Ha TPEHAXKOP, KAKTO M KbM
OLEHUTEINTE Ha KOMMETEHTHOCTTa Ha 00y4aBaHWTe;, U U3UCKBAHWATA KbM y4yebHO-
mMaTepuranHa 6asa Ha MOPCKUTE U peyHUTe y4yebHM 3aBeaeHNs 1 LeHTpoBe. M3ncKBaHMATa
KbM y4yebHO-maTepuanHata 6asa M no-cneumanHo M3UCKBAHWATA KbM CUMYNaToOpUTE Ca

pa3rnenaHn I'IO,EI,pO6HO B BbB BTOpPA I/1aBa Ha HAaCTOALWOTO U3caedBaHe.
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1.7. HaumoHanHu ctaHgapTw.

HauvoHaneH ctaHaapT ,M3non3BaHe Ha  PafHONOKALMOHHA  CTaHUMA W
aBTOMaTM3MpPaHa pPagMoNoOKaLUMOHA CcUCTeMa 3a npeana3BaHe OT CcHOAbCKBaHe 3a
ocurypsiBsaHe besonacHoCT Ha KopabonnasaHeTo” (Use of RADAR and ARPA to ensure safe
navigation).

Mo OTHOWeHWe Ha MNOAroToBKaTa Ha KopabHuTe oduuepn 3a paboTa C
PAAMONOKAUMOHHM CUCTEMW U CUCTEMW 33 Npeana3BaHe OT cOAbcKBaHe Ha Mope B P
Bbarapua e  HanoXeH  CTaHZapT: HayuoHaneH cmaHOapm  ,M3non3saHe Ha
PAOHOMOKAYUOHHA CMAHYUA U asmomamusupaHa paduonoKkayuoHa cucmema 3a
npedna3ssaHe om cb/1bCK8AHE 3a ocucypAasaHe bezonacHocm Ha KopabonnasaHemo”

MNpepmer.

To3n Kypc e npeaHasHavyeH Aa NpeaocTaBy 3HaHMA M 33 NpuaoObMBaHeE Ha yMeHUA
OT MUATa, KaHANAATM Aa 6bAAT OCBMAETENCTBAHM KATO BaXTEHM MOMOLLHWK KanuTaHW Ha
Kopabu, KOMTO ca 3aA4b/KeHM Aa 6baaT obopyaBaHM € paanmonokaumoHHa ctaHuma (P/1C) m
aBTOMATM3MPAHO PaAMOOKALMOHHO CPeACTBO 3a Npeana3saHe oT cbabekBaHe (APCIIC),
TaKa 4ye la MoraT Npu U3NbAHEHME Ha 3a4b/IKEHMATA CU HA BaXTEHM MOMOLLHWK KanuTaHu
[a ocbluecTBABaT He3onacHO KopaboBoaeHe M NpeaoTBpaTABAaHE Ha CONBCKBAHE.

KypcbT e npeaHa3HayeH 3a AMLa, KOMTO B Kypca cu 3a 0byyeHue He ca NpemuHanm
maTepuaTa, M3McKBaHa oT pasgen A-ll/1, ¢yHkuma ,KopabosoaeHe", KOMMETEHTHOCT
,M3non3eaHe Ha PJZIC n APCIIC 3a ocurypasaHe He3onacHocT Ha KopabonnaBaHeTo" Ha
NpUNoKeHneTo Ha KoHBeHuma STCW'78, KaKTo € M3MEeHEeHO W AOMb/JHEHO, KakKTo U 3a
NnMUa, KOUTO KenaaT gda npuaobusat 3HaHMa M ymenua 3a pabota ¢ PJIC mn APCIIC,
paboTewm Ha Kopabwm OT cnomaratenHua GAOT M NAaBaTeNHM CbAOBE 3@ CMNOPT W
pa3BieyeHue.

Lenn.

JlnuaTa, KOUTO yCNewHo NPeMMUHaT TO3M Kypc TpabBea:

[a TNo3HaBaT - OCHOBUTE W MpuHUMNA Ha pabota Ha PJAC u  APCIC;
XapPaKTEePUCTUKNTE, EKCMN0ATAUMOHHUTE MM OrpaHuyeHusa, GakTopuTe BAMAELWLM BbBPXY
paboTaTa M rpelwknTe MNPUCHLLM Ha anapaTypaTa; HAacCTPOWKUTE WM MHTepnpeTauMATa Ha
M300paXKeHMeTO BbPXY €EKpaHa; HauMHUTe 3a onpefensHe Ha MACTOTO Ha Kopaba;
onpenensHe MaHEBPEHUTE eNeMeHTU Ha LenuTe, MeToauTe 3a onpeaensHe Kypc u/uam
CKOPOCT 33 pa3muMHaBaHe; nocneaAuumTe OT npegoBepaBaHe Ha MHbopmaumata oT PJIC u

APCIC 1 HauMHM 32 KOHTPO
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M Aa MoraT Aa - BKAOYBAT/M3K/0YBAT M HAaCTPOMBAT peasiHa anapaTtypa 3a paboTa;
pearnpaT aflekBaTHO Ha CUrHanM3aummnTe 3a GYHKLMOHANHOTO CbCTOAHME Ha anapaTypaTa;
n3bupaT NoAxXo4AllL peXmm Ha paboTa B 3aBUCMMOCT OT 3ao0buKanauiaTa oOCTaHOBKa;
onpeaenaT MACTOTO Ha Kopaba no P/1 uamepBaHUA; onpeaenaT eNeMeHTUTe Ha ABUKeHMe
Ha UenTa 4pes P/l namepBaHus; onpeaensHe Ha Kypca W/UAM CKopocTa U BPEMeTo Ha
MaHeBpaTa 3a pPa3MWHaBaHe; HACTPOMBAT CEKTOPM M 30HM 3a Oe30MacHOCT; 3axBalliaT
PbYHO WM ABTOMATUYHO UEAM; pearmpaTr adeKBaTHO Ha  CUrHanMsauumTe  3a
npeaynpexaeHune.

dopma Ha nposexgaHe Ha Kypca.

TeopeTU4yHOTO O0OyyYeHWe ce npoBexaa MNPUCHCTBEHO B /IEKUMOHHA 3ana.
YNpaxHeHMATa ce MpOoBeXaaT Ha peasiHa anapaTypa WMAW TPeHaKkop, OTroBapAll, Ha
M3UCKBaHMATA Ha npasuno 1/12 un pasgen A-1/12 Ha nNpuaoskeHMeTo Ha KoHBeHuwmA
STCW'78, KaKTo e M3MEeHeHO W JOoMb/HeHOo. YacoBeTe AafeHM B TeMaTuyHUA NaaH U
y4yebHaTa nporpama ca y4ebHu yacose no 45 MnHyTK. KypcbT ce opraHmnsmnpa 1 nposexaa
B CbOTBETCTBME C MpoLeaypuTe Ha CUCTemMaTa 3a YyMpaB/JeHMe Ha KayecTBOTO Ha
oby4yaBallaTta MHCTUTYUMA. 3aHATMATA Ce MAaHMpaT TaKka, Ye Aa He HajaBMWagaT 8 4aca
AHeBHO. MeToamyeckata MM MNOCAeA0BATENHOCT M MOYMBKM MeXKAy TAX ce onpeaena oT
oby4yaBallata MHCTUTYUMA B pa3nMCcaHWe Ha 3aHATMATA B Kypca No npumepeH obpasel,
naneH B [lMpunoxeHne 1 Ha HaAUMOHANHWMA CTaHAApPT. [TpaKTUYEeCKUTe yhpaxKHeHWA ce
npoBexaaT c/ed NpeMnHaBaHe Ha CbOTBETHATA TEOPETMYHA YacT.

Mpn 3anoyBaHe Ha Kypca Ha KypcUCTUTe ce NpeaocTaBAT 3a MoN3BaHe y4yebHu
MOMOLLHW MaTepuann (TeMaTUYeH NaH, CKPUNTOBE Ha NEKUMM, 3amMUCKM 33 KypcucTa M
KpUTEPUMTE 33 OLEHKA Ha MPaKTUYECKUTE ynparkHeHus). JIeKTopbT, B 3aBUCUMMOCT OT
pes3ynTata OT BXOAHMA TECT U yCBOABaHE OT obyyaemuTe Ha maTepuana no AafeHa Tema
MOXe Ja MNPOMEHW MPOABL/KUTENIHOCTTA Ha OnpefeneHa NekuMa WAM NpakTUYecKo
yNparKHeHMe 33 CMETKa Ha IeKUMA UAM MPaKTUYECKO YNparKHeHMe OT CbllaTa Tema.

JlnuaTa, KOUTO B Kypca Ha CpeaHOTO MAK BUCLIe 0bpa3oBaHMe ca NPeMMHANN HAKON
OT TEMUTE Ha TeopeTMyHa MNoAroToBKa oTbenAsaHnm ¢ otmeTtka (V), npemmHaBaT camo
NPaKTUYECKUTE YNPAXKHEHMA M M3NNTA B KPaA Ha Kypca.

BxoaHu cTaH4apTw.

ObyyaemnTe, KOUTO Le KaHAMOATCTBAT 3a OCBMAETE/NCTBAHE KaTo BaxTeH
NOMOLLHWK KanuTaH TpsAbBa [a ca 3aBbpliMaM cpeaHo npodecoHanHo obpasoBaHuMe Mo

cneunanHoct ,KopabosoaeHe" (M Aa ca NpeMmnHanm TeopeTnyHaTa 4acT no AUCUUNANHA
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,PafinoHaBuraumMoHHn cpeacTea”) mam ga ca NpPemuHann NOAroTBUTENHWUTE KypcoBse
M3ncKkBaHu ot yn. 36, 1.4, bykea ,a", 36, 1.8, bykea ,a" n 4n.39, 1.4, bykea ,a" Ha Hapenba
Neb.

Nnuata, M3BbH Te3n, KOMTO KaHAMAATCTBAT 3a OCBMAETE/NCTBAHE KATO BaAXTEHMU
NOMOLLHMK KanuTaHu TpAbBa Aa MMaT 3aBbpLIEHO cpeaHO obpa3oBaHme.

OcBuaeTencreaHe.

Ha nuuata ycnewHo 3aBbpwMAnM Kypca Ce M3aaBa AOKYMEHTA/IHO [0Ka3aTe/CcTBO
"Use of RADAR and ARPA to maintain Safety of Navigation" oT M3nbaHuTENHA areHUms
"Mopcka AoMmHKUCTpauma'.

3a na 6bae M3ganeHo AOKYMEHTA/NHOTO A0Ka3aTencTso, obyyaBallaTa MHCTUTYLMA
npeacrasa B Anpekuma "MopcKa aamMuMHUCTpauUma"”, KoATo e n3gasa CBUAETENCTBOTO: -
KonMe Ha AHEeBHWMKA Ha Kypca, MPOTOKO/a OT WM3MWTa, pellaBaHuMA Ha M3NuTa TecT W
pa3nevyaTka OT TPeHaXopa Ha pellaBaHaTa Ha Hero 3ajadva, Konue Ha BMAeo3anMca Ha
n3nmta. KonneTto Ha AHEBHMKA Ha Kypca, pellaBaHmna Ha M3NuTa TecT, 3aJa4aTa pellaBaHa
Ha TpeHaXXop M NPOTOKO/a OT M3NMUTa MoraT Aa ce NPeACcTaBAT CKaHWMPaHW Ha eNeKTPOHEH
HocuTen. MpoToKoNa OT U3NKUTa Ce NPeACTaBA 3a4b/IKUTENHO M Ha XapTUEH HOCUTEN.

N3nckBaHMA KbM NpenosaBaTtenure.

ObyyeHneTo B Kypca Ce M3BbpLIBa OT NpenogaBaTeny MNpuTerkasaliyM BaAMAHO
CBWAETENICTBO 33 MPABOCNOCOOHOCT OT yMpaBAEHCKO HMBO, MMall, NiaBaTe/eH CTaxk Ha
ONBXKHOCT KanuTaH/CTaplim NOMOLHMK KanuTaH Hal-manko 18 meceua oT npeaxoaHute 5
rOAMHW UAK CTaXK KaTo NpenoaBaTen No AUCUMNAMHA NOKPMBaALLA TEMMTE Ha TO3M KypcC.

Bcuukn npenogasBaTenn cnefga da ca npemmHannm obydeHue no MMO mopeneH
Kypc 6.09 1 Aa npuTexkaBaT Ba/IMAHO CBUAETENCTBO 3a NPpodecnoHanHa NoAroToBKa.

MpenogaBatennTe BOAELWM NEKUMN U/UNN YIPaXKHEHUA Ha TPeHaXKop/cnumynaTop
TpAbBa Aa ca NpeMmnHaan Kypc 3a paboTa cbe cumynatop Ha PJIC n APCIMIC nan obydyenune
OT NPON3BOAMTENA HAa CMMYyAaTOpa.

[JonbAHUTENHO, NpenoaaBaTeNnTe M3BbPLLBALLM OLLEHKA M NPOBEXAALWM BbTPELIHN
n3nuTKn Tpabea aa ca npemunHann MMO moaeneH kypc 3.12 1 ga nputexasaTt CbOTBETHOTO
CBUAETENCTBO.

OueHKa 1 KpuTepum 3a OLeHKa.

OueHKaTa Ha 3HaHMATa U YMeHUsATa Ha 0byYaemunTe ce M3BbPLLIBA TEKYLLO N0 Bpeme
Ha 3aHATUATA, Ype3 YCTHM M3NUTM No WecTobanHaTa cMCTeMa B XOZa Ha NPOBEXAaHUTe

3aHATUSA, KAaTO OLLEHKMUTE ce 0THeNA3BaT B AHEBHMKA Ha Kypca. B Kpas Ha Kypca 3HaHMATa U
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YMEHUATA Ha KypCUCTUTE Ce YCTaHOBABAT Ype3 TEeCT U MPAKTUYECKU U3MUT Ha TPEeHaXop.
TectbT cbabpKa 60 BbNPOCA M ce nposexAa 3a sBpeme 0 60 MWHYTU. 3a yChewHo
NPeMmnHan TecTa ce cymTa obyvaem, KOMTO e Aan Har-manko 54 BepHu oTroBopa. TecTa ce
M3roTBA B TPW BapMaHTa, KaTo 3a BCEKU KypC e pas/nveH oT NnpeaxoaHuTe.

MpaKTUYeCKMA M3NUT Ce MPOBeX/Ja Ha NNaHWeT W Ha TpeHaxop/cumynatop u
BK/IHOYBA:

1. PelwaBaHe Ha 3af4aya 3a pasMuWHaBaHe C TPM UEAM Ha naaHWweT 3a
onpeLeneHoTo Bpeme

2. PewaBaHe Ha 3aZayM NoO onpeaendHe MACTOTO Ha Kopaba v 3agavm no
pa3sMMHaBaHe Ha TpeHaxopa.

3aaunTe U KpUTEPUUTE 33 OLEHKA Ha M3NBIHEHWETO UM Ca AaAeHU B [TpUnoKeHne
No3 Ha HauMOHaAHMA CTaHOaPT.

3a ycnewHo NpeMmnHan Kypca ce cinTa obyvaem, KOMTO e U3abpKaa yCnewHo TecTa
M NPaKTUYecKMs M3NUT. Ha ycnewHo 3aBbplwMaMTe Kypca, obyvaBallaTta WMHCTUTYUMSA
n3aaBa yaocToBepeHme Ha ObArapckM M aHMIMMCKM e3MK no obpaseua Ha lpunoxkeHue
No2 Ha HaUMOHANHMA CTaHAapT. KypcucT, KOMTO He M3ABbPXKM yChewHo Tecta u/uan
NPaKTUYECKMA U3NUT, MMa MPaBO B CPOK A0 eAMH MecCeLl, Aa Ce ABW MOBTOPHO Ha W3MUT.
[pY NOBTOPHO HEYCMELWHO ABABAHE KYPCUCTBLT MPeMMHABA LEeaNAT KYpC OTHAYaso.

JlokymeHTUpaHe.

LJOKYMeHTMpaHe Ha NPOBEXKAAHETO Ha KypcCa Ce M3BbpLIBA B AHEBHWKA MO 41.56
an.1l ot Hapenba Ne6 3a KOMMNETEHTHOCT Ha MOPCKUTe nnua B Penybanka bBbarapmsa mnm
AHEeBHMKa Ha obyyaBalllaTa MHCTUTYUMA, KOMTO CbAbprKa Hal-manko mHPopmaumaTa B
OHEeBHMKa No 41.56, an.l. 3a BCEKM KypC ce NoAabpKa AOKYMEHTaLMA 3a BXOAALWOTO HUBO
Ha obyvaemuTe (d.K. Ha AMNIOM 32 0bpa3oBaHMe, CBUAETENCTBO 3@ NPABOCMNOCOOHOCT, aKko
IMUETO  MMa npasBocnocobHocT). LAnata AOKymeHTauuaTa no  Kypca  (nekumu,
NpoTOKO//pa3neyaTka OT MPAKTUYECKMS W3MNWUT, KOMWe Ha AMNAOMA) Ce CbxpaHsBa B

NpoAb/AXKeHWe Ha 5 (NeT) roaMHKn OT opraHM3aTopa Ha Kypca.
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TexHuuyeckun cpeacTtsa n yuebHu maTepunanm 3a obyyeHue.

1. TeopeTUYHNTEe 3aHATMA Ce MPOBEXAAT B JIEKLUMOHHA 3ana C AbCKa 3a MMCaHe.
3anaTa fa e obopyaBaHa C ayamo-BM3yanHa TeXHMKA MAM KOMMIOTbP C MyNTMMeana U
ocurypeHo paboTHO MACTO 3@ BCEKM KYPCUCT, Ha KOETO Aa MOXe Aa ce paboTn BbpXy
MaHEeBPEH MAAHLLET.

2. ObopyasaHe 3a NpoBeXAaHe Ha NpaKTUYecKaTa NoAroToBKa:

2.1 PafMONOKaLMOHEH TPEHAXOP OTroBapALL, Ha M3NCKBaHWATA Ha A-1/12, an.4 Ha
STCW'78-16p,;

2.2.  TpeHaxop APCMNC* oTroBapsLy Ha U3MCKBaHMATA Ha A-1/12, an.5 Ha STCW' 78
—-16p,;

2.3.  MaHeBpeHu nnaHWweTn - no 1 6p. Ha obyyaem;

2.4, HaBurauyoHeH neprea v TpUbrbAHULM - N0 1 KOMMAEKT Ha 0byYaem;

2.5. HaBMrauMoHHW KapTh Ha PanoHUTE, KOMTO ce M306pa3ABaT Ha TPEHAXOoPUTE

noT1.9.2.119.2.2 - no 1 KOMNNeKT Ha oby4yaem.

TEMATUYEH NANAH

Neo HaumeHosaHue Ha memume Jlekuuu | YnpaxH. O6buwo
1 |BvBeaeHue B Kypca. 0.25 0.25
2 |OCHOBM M NPUHUMMIN Ha paAmonoKaumaTa. PagnonokauMoHHU 11.5 0.5/- 12.0
CMCTEMM M3MON3BAHM 32 HYXXANTE Ha KOPaboBOAEHETO.
3 |lyckaHe, HAaCcTPOMKa, paboTa 1 n3kntouYBaHe Ha P/1IC B cboTBETCTBME C 3.0 1.0/4.0 8.0
WHCTPYKUMMTE Ha MPON3BOANTENA.
4 [TexHUKW 3a M3NbaHeHMe Ha P/l npoKkiaZka Ha naaHLWwer. 6.5 0.5/4.0 11.0
5 [M3nonseaHe Ha P/1C 3a ocurypasaHe 6e30nacHOCT Ha 2.0 1.0/2.0 5.0
KopaboniaBaHeTo
6 [M3nonssaHe Ha P/1C 3a n3bsrsaHe Ha cHNbCKBAHE M MPEKOMEPHO 2.0 -/4.0 6.0
cOnmnKaBaHe.
7 |OnucaHue Ha APCIMC 1.75 -/2.25 4.0
8 |Pabota c APCIC 2.0 -/18 20.0
9 [TecT M NpaKTUYECKM U3NUT 1.0 0.5/1.25** 3.0
06uo 30.00 | 3.0/39.00 69.00
YYEBHA NMPOTPAMA
33
3 | §5 | g
Ne HaumeHosaHue Ha memume g § S §
< S g ©
§ @]
1 BbBeaeHme B Kypca 0.25 - 0.25
1.1 LUen v 3apaya Ha kKypca. OpraHn3auma 3a NpoBexKaaHe Ha Kypca. 0.10 -
1.2 NHCcTpyKTax no 6besonacHocT 0.15 -
OCHOBM M NPUHUMAN Ha PaANONOKaUMATa. PaanonoKaumMoHHm 11.5 0.5/- 12.0
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CMCTEeMM M3MON3BaHM 33 HYXANTe Ha KopaboBoAEHETO.
2.1* |PasnpocTpaHeHWe Ha PaaMOBbAHUTE, eNEKTPUYECKM, MAaTHUTHU U 3.0 -/- 3.0

bun3nyeckn KayecTBa Ha PaAMOBbAHUTE; YeCTOTHM 06XBaTH U
MoZynaumm nsnonssanHu 8 P/1IC n3nonssaHu B KopabonnaBaHeTo;
2.2* |daKkTOpM BAUAELWM BbPXY PAa3NpPOCTPaHEHNETO Ha PaANOBbBIHNUTE. 2.0 2.0
OTpasfBaHe Ha PaMONOKALMOHHUTE BbAHM OT 3a00MKanALaTa
cpefa. XapaKTepuCTUKKM Ha 06eKTH, KoMTo oTpasasaT gobpe P/l
BBb/IHW. XapaKTEPUCTUKM Ha 0BeKTUTe, KOUTO OTpasaBaT cnabo P/
BB/HN.

2.3* [MpuHUMNHa CXema M XapaKTepUCTUKKM Ha KopabHa P/IC. 15 0.5/- 2.0
MpeaHa3HaYeHne Ha OCHOBHUTE B1oKkoBe. PaKTOPU BAMAELLM BBPXY
paboTaTa Ha P/1IC. OCHOBHM OpraHu 3a HacTPOMKa M ynpasaeHue Ha

PNIC.

2.4* |Buaose cTabunmnsaums n opmeHTauma Ha PJ1 nsobpakeHue, 1.25 -/- 1.25
npeanMmcTBa M He4OCTaTbLM.

2.5 ITEXHMYECKM M eKcnioaTauMoHHM n3mckeaHma Ha MMO kbm PJ1 1.0 1.0

cTaHumm (MSC.191(79), MSC.191(79), A.823919)). M3non3BaHK
CMMBOW 1 CbKpalleHua (SN/Circ.243).

2.6* |BbHWHM daKTOPU, BAMAELLM BBPXY OTKPUBAHETO Ha obekTun ot PJIC. 1.0 -/- 1.0

2.7* |®akTOpU, KOUTO MOTaT Aa NPeAN3BUKAT NOTPELIHO pa3ymTaHe Ha P/ 1.0 -/- 1.0
n306paxeHne.

2.8*% JAKTUBHM M NnacuBHK P/l oTpaskaTenu, npeaHasHaueHne, n3nonssaHe, 0.5 -/- 0.5

n3o06pasnaBaHe Ha PJ1 eKpaH 1 HaBUraLMOHHUTE KapTu.
PagMonoKaumMoHHN TpaHcnoHaepu. M3TouHmum ¢ nibopmaums 3a P/

oTparkatenu.

2.9*% |OnacHocTM npom3Tuyalim ot PJ1 n3nbyBaHe 3a xopaTa. MpeanasHu 0.25 -/- 0.25
MepKU. Bavanue Bbpxy apyrmte npubopwm Ha kKopaba, besonacHu
Pa3CTOAHUA.

3 MycKaHe, HacTpOlKa, paboTa un n3KkAtouYBaHe Ha P/IC B CbOTBETCTBME C 3.0 1.0/4.0 8.0
WHCTPYKUMMTE Ha MPON3BOANTENA.

3.1 OpraHu 3a ynpasneHue Ha P/l cTaHUMA M NpeAHa3HAYeHMETO UM. 1.0 1.0/- 2.0

Bnaose nHbopmaums npeaoctassHa oT P/1IC. CurHanmsaumm 3a
HEeW3NPaBHOCTU U CbOTBETHM AENCTBUA.

3.2 3ano3HaBaHe ¢ PYHKUMOHANHUTE Bb3MOKHOCTM Ha TPEHaXopa, 1.0 -/1.0** 2.0
OpraHuTe 3a ynpaBieHne, CUTHaAN3aLUMmTE U HAYMHUTE 3a
yrnpasaeHne Ha cobcTBeHUA Kopab.

3.3 CbrnacyBaHe Ha Kypca OT KYpCOoyKa3aTena M CKOPOCTTa OT Jiara € Te3u 1.0 -/1.0** 2.0
Ha P/1C. HacTpolika 1 noaabpskaHe Ha n3obpaskeHneTo Ha P/l
KapTuHa; MpuHUMniK 3a n36op Ha opueHTauus n ctabuansaums Ha P/l
KapTWHa; MpaBuna 3a M36op Ha AMana3oH Ha AUCTaHUMKUTE B
3aBMCMMOCT OT CbCTOAHMETO Ha BPEMETO, palioHa Ha NiaBaHe.

3.4 MN3mepBaHe Ha neneHrn n amctaHumm vypes PJ1C. [pelwkm npu - -/2.0** 2.0
M3MEPBAHETO M HaYMHW 33 HAMA/IABAHE U KOPUTUPAHE.

4 ITEXHWKM 33 n3nbaHeHWe Ha PJ1 npoknaaka Ha naaHweT 6.5 0.5/4.0 11.0

4.1 NCTUHCKO M OTHOCUTENHO ABUXKEHWNE; BEKTOPM Ha NCTUHCKOTO U 1.0 0.5%/- 1.5

OTHOCUTENHO ABMXKEHMWE, XapaKTEPUCTUKK, 3HaYeHUe, maLlab.
CbOTHOLLEHME MEMAIY BPeme, CKOPOCT M NPOomniaBaHo pascTonHMe,
MEepHW eMHULMN.

4.2 [TPUBIBAHUK Ha OTHOCUTENHOTO ABUMKEHME, EIEMEHTMH, 0.5 -/- 0.5
XapaKTEPUCTUKM, HAYMH Ha NocTpoABaHe. MaHeBpeH naaHLWwer.
3.3 OnpenenaHe Ha Kypca, CKOPOCTTa M NOM0XKEHWETO Ha HabatoaasaHM 1.0 -/1.0* 2.0

KOpabu Upes NocTpoeHue BbPXY MaHeBPEeH NaaHLeT.
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HaumeHosaHue Ha memume

Jlekuuu

YnpaxcHeHus/
Cumynamop

Obwo

4.4

Orlpe,u,enﬂHe Ha Ham-KpaTKOTO Pa3CToAHME Ha cbnunxasaHe U
BPEMETO 33 HaVI-KpaTKOTO Pa3CToAHNE Ha cbnmxasaHe. Orlpe,u,enﬂHe
CUTYalUMATa, ONaCcHUTE Uuenn n CteneHTa Ha onacHOCT. HOCTpOGHVIe n
M3MepPBaHe BbPXy MaHEBPEH NJIaHLWeET N U34nCaAaBaHe.

l\
=
o

*

4.5

M360p Ha MaHeBpa 3a pasmuHaBaHe Npu PasANYHO Pa3nooKeHMe
Ha cobcTBeHMs Kopab 1 ueante. OnpeaensHe Ha Kypca M CKOpocTTa
NN Kypca/ckopocrra 3a 6e30nacHo pasmmHaBaHe. KOHTPO Bbpxy
M3Mb/IHEHMETO Ha MaHeBpaTa 3a PasMUHaBaHe.

1.5

-/1.0*

2.5

4.6

MPUMHLMAM 332 OKOMEPHa OLLEHKa Ha CUTyauumATa No cnepata ot
NOCNECBETEHETO Ha LLeinTe BbpXy MHAMKaTopa Ha PJIC. MpuHumMnu 3a
OLLeHKa Ha CUTyauwmATa Ha cbnumkaBaHe ¢ M3Noa3BaHe Ha ornesaneH
naaHLWwer.

0.5

0.5

4.7

BanAHMe Ha NnpomaHaTa Ha Kypca l/I/l/U'IM CKOPOCTTa Ha cobcTBEHMS
Kopa6 BbpPXYy enemMeHTUTE Ha OTHOCUTENTHOTO ABUXKeHNe.

1.0

-/1.0*

2.0

M3nonssaHe Ha PJ1C 3a ocurypsasaHe 6€30MacHOCT Ha
KopabonnasaHeTo

2.0

1.0/2.0

5.0

5.1

HaunHu 3a naeHTMdMUMpaHe/cpaBHaBaHe Ha PJ1 n3obparkeHue ¢
1M306pa3eHnTe Ha HaBUraLMOHHaTa KapTa Bperosa YepTta U 0OEKTH

0.5

-/-

0.5

5.2

OnpeaenaHe MACTOTO Ha Kopaba ¢ nomoula Ha P/1C no pa3nnyHu
cnocobu

0.5

0.5/2.0**

3.0

5.3

Bb3MOKHM rpeLlku Npu onpeagensaHe MAacToTo Ha Kopaba ypes PJ/IC n
HaYMHM 332 HAMaNABaAHETO UM

0.5

-/-

0.5

5.4

MpoBepKa TOYHOCTTa Ha MACTOTO Ha Kopaba onpeaeneHo c PJ1C ypes
\apyrv meToam 1 cpeacTsa

0.5

0.5/-

1.0

M3nonssaHe Ha PJ1C 3a nsbarsaHe Ha cONBCKBAHE M MPEKOMEPHO
cHmkaBaHe

2.0

-/4.0

6.0

6.1

3ano3HaBaHe C U3NCKBAHWATA, Tb/IKyBaHE W NpuiaraHe Ha Npasunata
Ha vacT ,,B", pasgenn |, Il n lll Ha MexayHapoaHaTa KOHBEHLMSA 33
npe/anasBaHe cbAoBeTe OT CONBCKBAHE Ha MOpE.

1.0

1.0

6.2

BoaeHe Ha PJ1 HabntoaeHwe. OnpeaensHe Ha 6besonacHata CKOpocT
NnpwW naaBaHe B HAManeHa BUAMMOCT.

0.5

-/1.0%*

15

6.3

lMnaBaHe n maHeBpMpaHe c nomolla Ha PJIC B ychoBmATa Ha
HamasneHa BUAMMOCT.

0.5

-/3.0%*

3.5

Onucanune Ha APCIIC cuctemn

1.75

-/2.25

4.0

M3ncKkBaHMA Ha MexayHapoAHaTa KOHBEHUMA 3a 6€30MacHOCT Ha
HOBELKMA ¥KMBOT HA MOPEe MO OTHOLWEeHWe cHabasBaHe Ha KopabuTe ¢
APCIIC. M3unckBaHna Ha MMO kbm APCIIC cuctemmte (A.422(XI),
A.823(19), MSC/Circ.603)

0.25

0.25

7.2

Knacudukauma v npuHumnm Ha pabota Ha APCIMNC. bnokosa cxema U
KOHCTPYKTMBHM M3NbAHEHWA. 3aaa4u, pewasaHn ¢ APCIIC.

0.5

0.5

7.3

Pexxnmm Ha paboTta Ha APCIMNC no oTHOWeEHWE ABUKEHNETO
(MCTUHCKO, OTHOCUTENIHO); MO OPUEHTUPaHe Ha ABMXKEHMETO (cesep,
KypC, Kypc cTabuansmpaH); no oTHoWEeHWe Ha BEKTOpUTE 3a
\nBMMKeHMe (UCTUHCKM, OTHOCUTENHU) 1 ocobeHocTu. M36op 1
HaCTpolKa Ha napameTpuTe Ha paboTta Ha APCIMC (yecToTeH
\AManNa3oH, Ab/IXKMHA Ha MMNYACA, AMAaNa3oH Ha ANCTaHUMKTeE, BUA U
Mallab Ha BEKTOpUTE Ha ABUMKEHME)

0.5

0.5

7.4

YcTaHOBABaHe M 3axBallaHe Ha Lean (pbyHO, aBTOMATUYHO,
3anb/iBaHe Ha KanauuteTa). CreaeHe Ha uenute. MonyyaBaHe Ha
\naHHK 3a LenmTe 1 cobcTBeHMA Kopab. 3arybBaHe 1 ocBoboKaaBaHe
Ha ues.

-/0.5%*

0.5

7.5

MpourpasaHe Ha BapnaHTV Ha MaHeBPa 3a PasMMHaBaHe.

0.5
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HaumeHosaHue Ha memume

Jlekuuu

YnpaxcHeHus/
Cumynamop
Obwo

7.6

HOCTpOﬂBaHe Ha 3alWNTHW KPpbrose, CEKTOPU N JIMHUN.

-/0.5%* 0.5

7.7

N3non3saHe Ha APCTIC 3a HaBUraLMOHHW Lenn: - oNopHM 06eKTH,
naaBaHe Mo OPUEHTUP, onpeaesiAHe Ha CKOPOCTTa, OTYMUTAHe Ha CHOC,
nnaBaHe KbM TOYKa 3a NOBOPOT, No papsaTep.

-/0.5%* 0.5

7.8

CurHanmsaumm nanvysanHu ot APCIHC n agencteuns: -
3arybBaHe/3axBallaHe Ha Les, npecyaHe Ha orpa)aalll KoHTYp,
onacHo cbnunKaBaHe, 3aMb/iBaHe Ha KanauuTeTa, NoBpeaa B
QnapaTtypaTa, NpeycTaHoBABaHe NosyYyaBaHe AaHHM OT
Kypcoykasatens u/uamv nara.

-/0.25** 0.25

7.9

DaKkTopyW BAMAELLM BbPXY TOYHOCTTA Ha AaHHUTE noayyeHun oT APCIIC:
- FPELLKM OT XMAPO-METEO YC0BUATA, TPELLKN OT BbHLIWHNTE
M3TOYHWMLM Ha AaHHK, TPeLIKM OT anapaTtypaTta U CybeKTUBHM rpeLUKu.
[poBepKa Ha TOYHOCTTa, TECTOBA Lie.

0.25

-/- 0.25

7.10

Mocneanum oT NnpeaoBepsaBaHe Ha MHGOPMaUMATA U AaHHUTE OT
APCIIC. NMpumepn 3a NpeaosepasBaHe Ha AaHHUTE U MHbOopMaUMaTa
o1 APCTIC.

0.25

-/- 0.25

PaboTta c APCIC

2.0

-/18 20.0

HacTpoiBaHe 1 noaabpKaHe Ha npaBuaHO M3obpakeHne Ha APCIIC
Ha aucnies.

0.5

-/- 0.5

8.2

M3nonssaHe Ha APCIC 3a nonyyaBaHe AaHHUTE 33 ABMXKEHUE HA
LennTe. BbaMOXKHU rpellkn B JaHHUTE 33 ABUXKEHME Ha LLeauTe.

0.5

-/- 0.5

8.3

CDaKTOpM, KOUTO MOraT da npean3BuKaT rpellki B MOKa3BaHNTE Ha
\/amcnaea aaHHW. M3non3saHe Ha CUCTEMHMUTE TeCTBe 3a onpeaenaHe
[TOYHOCTTA Ha AaHHUTE.

1.0

1.0

8.4

M360op Ha maHeBpa v pasMMHaBaHe ¢ eaHa uen npy 4obpa BUAMMOCT
B HEOTrPaHWYEeH 38 MaHeBpUPaHe PaoH NPK PasanYHo
pa3nonoXKeHve Ha uenTa cnpsamo Kopaba c usnonssare Ha APCIIC.

-/2.0%* 2.0

8.5

M360p Ha MaHeBpa M pasMMHaBaHe C TPW Leaun Npu orpaHnyeHa
BMAMMOCT B HEOrpaHMYEeH 33 MaHeBpUpaHe PalnoH Npu pasinyHo
pa3nosioXKeHMe Ha LeanTe cnpsimo Kopaba c nsnonssaHe Ha APCIIC.

/4.0** | 40

8.6

M360p Ha MaHeBpa 3a NpecunyaHe NOTOKa Ha Kopabu B
Bocdopa/Tmubpantap/ AHINIMIACKMA KaHan U pasmmnHaBaHe LeamnTe npu
OrpaHMYyeHa BUAMMOCT NPW Pa3NIMYHO PaA3NON0KeHWe Ha LeanTte
cnpamo kopaba c nsnonssaHe Ha APCIIC.

-/6.0%* 6.0

8.7

\decTBMA NpyY MaHEBPaA 3@ Pa3MMHABaHE C TP LeN Npu orpaHnYeHa
BM/MMOCT B OrpaHMYeH 32 MaHEBPUPAHe ParioH NPy PasIMyHoO
pa3nosioXKeHMe Ha ueanTe cnpsmo Kopaba c nsnonssaHe Ha APCMNC m
OTKa3 Ha xupokomnac, nar, APCIC.

-/6.0** 6.0

ITecT n NPaKTUYECKM M3NUT (3a[a4a Ha NAAHWET U Ha CUMYATop)

1.0

0.5%/1.25* 3.0

*

0610

30.00

3.0/39.0 69.0

3abenexkKa: YnpaxcHeHuama, npodbﬂmumeﬂHocmma Ha Koumo e ombenA3aHa

cbCc 38e30uU4Ka (*) ce nposexcdam Ha MaHespeH naaHwem, a ombenazaHume c 0ae

38e30uUYKU (**) - Ha mpeHaxop.
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Mepku 3a 6€30NacTHOCT NPV NPOBEXAaHe Ha Kypca.

Mpun npoBexgaHe Ha TeopeTMyHaTa MOArOTOBKA M YyMNPaXKHEHWATA Ha MaHeBpeH
NNaHLWeT, He ce Hanara npeanpuemaHe Ha Mepku 3a 6e30nacHOCT M3BBH ObuYanHUTE
TakumBa. Mpean 3anoysaHe paboTa Ha cMmynatopa obyyaBallaTa MHCTUTYLMA NPOBEXAA U
OOKYMEHTMPA MHCTPYKTaX 3a 6e30macHOCT npu paboTa C eNekTPUYecKM M eNneKkTPOHHMU
yCTpOWCTBa.

JNlutepatypa, 3aNUCKK 3a KypCcUCTa U TECTOBU BBNPOCH.

1. JNlutepaTypa, ¢ KoATO TPAbBa Aa pa3nonara obyyasallaTa UHCTUTYLMA
- SOLAS 1974 Consolidated Edition 2014 - 1 6p.,

- STCW'78 KaKTo e n3MeHeHa, BKAOYMTENHO M3MeHeHUsaTa oT MaHuna 2010-1 6p.,

- Convention on the International Regulations for Preventing Collisions at Sea, 1972

Consolidated edition 2003,

- Resolution A.422(XI) Performance Standards for Automatic Radar Plotting Aids,

- Resolution A.482(12)Training in the use of Automatic radar plotting aids,

- Resolution A.477(12) Performance Standards for Radar Equipment,

- Resolution A.823 (919) Performance Standards for Automatic Radar Plotting Aids,

- MSC/Circ.603 Guidelines on Display Sizes and Techniques for Navigational

Purposes.

- PbKoBOACTBO/MHCTPYKLUMA Ha Npom3BoAMTENA 3a paboTa Hal-Manko Ha 3 MapKu

PJIC n APCIIC,

- M3non3saHe Ha ARPA B KopabonnasaHeTo - CO ,BogeH TpaHcrnopT", BegomcTaeH

yyebeH LeHTbP 3a cneaamniomHa ksanndurkauma, BapHa 1988 r.

- CHopHMK 3aaa4m No MaHeBpupaHe, H. M. Katepos, B. K. Bacunes, BBMY, 2002 r.,

- OcHoBM Ha maHeBpupaHeTo, H. M .Katepos, BoeHHO n3patencrso, 1992r.
3abenexkka: YuebHute nocobua morat Aa 6bAaT 3amMeHeHu C Apyrv U3aaHus,

MNOKPMBALLM CblLaTa TEMaTHKKa.

2. 3annCcKM Ha KypcucTa

YyebHaTa MHCTUTYUMA WM3rOTBA M MNpeaoctaBs Ha obydyaemuTe NekuuM No BCAKA
e/lHa TeMa, KOUTO CbAbPKAT BCUYKM BBMNPOCK OT ydyebHaTa nporpama.

3. TecToBM BBNPOCK M 334a4MK.

Bcsika obydyaBallia MHCTUTYLIMA M3rOTBA M NpeacTasa 3a ogo0bperHne ot MA "MopcKa
aaAMUHUCTPaumA" Ha-manko no 15 Bbnpoca OT BCAKa Tema Ha yvebHaTa nporpama.

BbnpocuKTe Aa ca OT 3aKPUT TUM C YeTUPKU OTFOBOPA, OT KOMUTO eAMH BEPEH.
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OcBeH TecTOBWMTE BbMPOCKM OOyyaBallaTa MHCTUTYLMA WM3roTBA W Npeactassa 3a
onobpeHme ot MA "Mopcka agMUHUCTpaums” Hat-manko no 10 6pona 3agaym oT TMNoBeTe
nocoyeHu B npunoxeHme N3 Ha HaAUMOHA/NIHWMA CTaHAAPT 3ae4HO C pPeLlleHWeTo Ha
3a4auuTe.

AKTyanHOCT Ha Kypca.

M3ncKBaHMWATA 33 NPOBEXKAaHe Ha Kypca, TEMATUYHMA NaaH U ydyebHaTa nporpama
Ca CbCTaBEHM B CbOTBETCTBME C M3UCKBaHMATA Ha Mpasuno II/1, Touka 2 n Tabamua A-11/1 Ha
KoHBeHUma STCW'78 1 n3mckBaHuATa Ha Hapenba No 6 3a KOMMNETEeHTHOCT Ha MOPCKUTE
nvua B Penybanka bbarapua. Mpu npomaAHa Ha TO3M CTaHAAPT, NPOBEXAAHETO Ha Kypcose
No CTapuTe nporpamu ce npeKkpaTABa. 3anovyHaTUTe KypcoBe MO nporpamarta npeau
NPOMAHa Ha CTaHAApTa 3aBbpwBaT MO CTapaTa nporpama. ObyvaBallata MHCTUTYUMA
aKTyaamn3mpa CBOATA Nporpama 3a Kypca B CbOTBETCTBME C NpoLeaypuTe 3a yrpaBaeHue Ha
Ka4yecTBOTO Ha CbOTBETHOTO y4ebHO 3aBeAeHre M M3npalla cbllaTa 3a ogobpeHune ot NA

»,MopcKa aammHucTpauma'.

3adayu 3a npakmu4eckume ynpaxHeHUs U Kpumepuu 3a OUEeHKa

I. 3adauu 3a onpedenaHe macmomo Ha kopaba c nomowa Ha P/IC

3afaymTe Aa ca 3a parioHa Ha nponausuTe bocdop nam NapaarHenu, M'mbpantap nam
AHrAMIACKMA KaHan, YepHo/CpeamnsemHo mope.

3agaunTe TpabBa Aa 6baaT OT cneaHUTe BUAOBE:

1. OnpeaensHe MACTOTO NO ABa/Tpy NeneHra
2. OnpegensHe MACTOTO MO ABe/TpW pa3CcToAHMA
3. OnpeanenaHe MACTOTO MO NESIEHT MU PA3CTOAHME

KpuTepuuTe 3a oLeHKa Ca KaKTo cnega:

1. N3BbplUeHa e NpoBepKa 3a CbOTBETCTBME MEXY NOKAa3aHWATA 33 Kypca Ha
Kopaba no kmpokomnaca u no PJ/IC n npu HeobXOAMMOCT M3BbPLUIBAHE HA KOpPeKUms -
na/He,

2. N3BbplieHa e npeaBapuTenHa MpoBepKa W onpefendHe MonpasBKaTa Ha

E€NIEKTPOHHUA NENEHT M KPblra Ha NPOMEHNBUTE Pa3CTOAHUA - ﬂ,a/He,

3. MpaBWaHO ca NoabpaHN U NAEHTUDULMPAHN HABUTALUMOHHUTE OPUEHTUPU -
na/He

4, TOYHOCT Ha M3mepBaHUTe NnenexHrn e + 1,5°

5. TOYHOCTTa Ha M3MepPBaHMUTE PaA3CTOAHMA e £ 1% OT pa3CcToAHMeTo A0 06eKTa,
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6. To4yHOCTTa Ha onpeaeneHoTo MACTO e

1l. 3ada4u 3a onpedenAHe HaQ MAHeBPEHUMe esemeHmu U pasmuHasaHe.

3agaunte TpAbBa Aa 6baaT OT CeJHUTE BUAOBE:

1. OnpenensHe eeMeHTUTE Ha ABUXKEeHMe Ha efHa/Tpu uenn (Kypc, CKopocT,
[Nk, Tux) pa3nonoxenu no pas3nnynHmn Kb cnpamo kopaba Ha MaHeBpeH naaHLweT

2. Mpu cna3BaHe Ha MeXXAyHapoaHUTe NpaBuaa 3a NpeanasBaHe Ha CbA0OBeETe
OT cbnbeKBaHe, onpeaenaHe Ha 6e30nacHO PasCcToAHME 33 PasMUHaBaHe, Kypc/CKOpocT,
KYPC M CKOPOCT 3@ pa3aMmHaBaHe C TPU LieIM Ha MaHeBPEeH NaaHLWweT

KpuTepuuTe 3a oueHKa ca KaKTo cneasa:

1. Be3onacHOTO pa3cToAaHMe 32 pa3aMMHaABaHe e onpeeNeHo B CbOTBETCTBME C
M3UCKBAHMATA Ha MeXayHapoAHWUTe NpaBM/a 3a NpeanasBaHe Ha cbaoBeTe OT CONbCKBaHE
- na/He

2. N3bpaHaTa mMaHeBpa 3a NpeaoTBpaTABaHe Ha cHNbCKBaHE CbOTBETCTBA Ha
M3UCKBAHMATA Ha MeXAyHapoAHWUTEe NpaBMaa 3a NpeAnasBaHe Ha CbAoBeTe OT CONbCKBaHE
- na/He

3. N3bpaHaTa MaHeBpa 3a NpeaoTBpaTABaHe Ha cObNbCKBaHe Aa He AoBeae A0
onacHo cbnmxkasaHe (cbnmKaBaHe Ha pPa3CTOAHME NO-MaIKo OT onpeaeneHoTo 6e3onacHo
pascToAHue) - na/He

4. OnpeaeneHnTe eNemMeHTM Ha ABMMKEHME Ha LenTa U 3a pasmMHaBaHe aa ca
B PAMKMTE Ha: - Kypc £5°, ckopocT £2,5 Bb3a, Bpeme 5 MUHYTH

5. Bpeme 3a pelwaBaHe A0 25 MUHYTK.

1. 3adayu 3a pasmuHasaHe ¢ usnonseaHe Ha APCIIC

3apaunte TpabBa Aa 6bAAT OT CneaHUTE BUAOBE:

1. PaamnHaBaHe c eaHa Uen npu 4obpa BUAMMOCT B HEOrPaHWYEH 33 MaHeBpupaHe
pPaloH NpWM PasNIMYHO Pa3MNOSIOKEHME Ha LenTa cnpamo cobctBeHMAa Kopab (cobcTBeHms
Kopab aa 6bae C Pa3NnYHM XO40BU XapPaKTePUCTUKN);

2. PasmMHaBaHe C TPU LENW Npu OrpaHnM4yeHa BUMAMMOCT B HEOrpaHu4YeH 3a
MaHeBpMpaHe panoH Npu Pas3/IMYHO Pa3noioKeHMe Ha UeamnTe cnpamo cobcTBeHmns Kopab
(cobcTBeHMA Kopab Aa 6bae ¢ PasIYHM MaHEBPEHM XapPaKTePUCTUKI);

3. MpecnyaHe Tpaduka Ha Kopabu B bocdopa / Mbpantap / AHMAMIACKMA
KaHa/ Npu orpaHMyeHa BUANMOCT;

4. PasmmHaBaHe C TpW UENM NpW OrpaHMyYeHa BWAMMOCT B OrpaHu4yeH 3a

MaHeBpMpaHe PalnoH Npu PasIMYHO Pa3MNoNOKEHNE Ha LenuTe cnpamo cobCcTBeHus Kopab

Cmp.340m 134



¢ ns3nonssaHe Ha APCIIC 1 oTKa3s Ha *upokomnac, nar, APCII1C.

KpuTepuute 3a oueHKa ca KaKTo cnesa:

1. APCTIC e HacTpoeHa npaBuUIHO (M30DPaXKEHNETO - OPUEHTALMSA, 30HUTE 3a
H6e30nacHoOCT, orpaskaallmTe AMHUKM, CUTHAAU3aLMKUTE) M CbOTBETCTBA Ha 3a0buKansawmTe
ycnosus - ga/He

2. N3bpaHaTa mMaHeBpa 3a NpeaoTBpaTABaHe Ha cHNbCKBAaHE CbOTBETCTBA Ha
M3NCKBAHWATA Ha MEXAYHAapPOAHUTE NpaBm/ia 3a Npeana3BaHe Ha CbA0BeTe OT COMbCKBAHE
- na/He

3. N3bpaHaTa maHeBpa 3a npeaoTBpaTABaHe Ha cbOAbCKBaHe He BOAM [0
onacHo cbnumxkasaHe (cbnmKaBaHe Ha Pa3CTOAHME NO-MaKo OT onpeaeneHoTo 6e3onacHo

pascToaHue) - aa/He

1.8. U3soan.

B pe3ynTaT Ha HanpaBeHWA 0630p M aHaNM3 Ha MEeXAYHAPOAHUTE U HALMOHANHWTE
CTaHOAPTM, pPernaMeHTUpal MNOAroTOBKATAa Ha KanMMTaHM Ha MOPCKM  Kopabu ¢
Bogom3mectBaHe 500 u noseye BT nNo OTHOWEHME Ha WM3MNON3BAHETO Ha KOpabHM
PAaAMNONOKAUMOHHM  CTAHUMM M aBTOMATWU3MpPaHWM  PAAMONOKALUMOHHM  CUCTEMM 33
npeanassaHe OT CONbCKBaHE 3a ocurypasaHe He3onacHOCT Ha KopabonnasaHeTo, moraT Aa
Ce HanpaBAT ciegHUTe U3BOAM:

. BbB Bpb3Ka C OCUIypABAHETO Ha aJleKBaTHa NOAKOTOBKA 3a M3M0/3BaHe Ha
KOpabHM paamMoONOKAUMOHHM CTaHUMM M aBTOMATM3MpPaHWM PaAAMONOKALMOHHN
cucTemMmn 3a npeanasBaHe oOT cbAbCKBaHe 3a ocurypABaHe 6He3onacHOCT Ha
KopabonnasaHeTo, MexayHapoAHaTa MOPCKa OpraHM3auma e cb3zana OTAEeNHU
crneumanmsmpanm moaenHn kypcose (IMO Model Course 1.07 ,,Radar Navigation —
Operational Level” n IMO Model Course 1.08 ,Radar Navigation — Management
Level”) cbC 3a4bMKMTENHM MUHUMANHW WM3UCKBAHWA 3a 3HaHWA, pasbupaHe M
YMEHMA 33 NoayYyaBaHe Ha NPaBOCNOCOHOHOCT 3a CbOTBETHOTO HMBO (ONEpPaTUBHO,
ynpasneHcko) no dyHkumumus ,KopabosoaeHe”;

° CbctaBeHa e  OyHKUMOHANHA CXema Ha  B3aMMOAEWCTBMETO  Ha
MEXAYHAPOAHUTE WU HAaUMOHANHWUTE CTaHAAPTH, PernameHTMpaLlLy NoAroToBKaTa
Ha KanuTaHWM Ha MOPCKM Kopabu ¢ BogomsmectBaHe 500 m noseve BT no

OTHOWEHNe Ha W3MN0/A3BaHETO Ha KOpa6HI/I Pagnoa0oKauMOHHN  CTaHUMKN U
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aBTOMATU3MPaAHM PAAMONOKALMOHHM CUCTEMM 33 Npeana3BaHe oT COAbCKBAHE 3a
ocurypsasaHe 6e3onacHoOCT Ha KopabonnaBaHeTo (Bx. dur. 1.1);

. MeayHapoaHaTa KOHBEHUMA 3a BaxTeHaTa ciay»kba M HopmuTe 3a
noArotoBka Ha mopsuute (STCW, 1978) 3aeaHO C ABaTa OCHOBHM MOZAENHM
KypcoBe 3a MNOAroTOBKa Ha KanMTaHW Ha MOPCKM Kopabu B cBeToBeH mallab: IMO
Model Course 7.01 ,,Master and Chief Mate” n IMO Model Course 7.03 , Officer in
charge of a navigational watch” aupekTHO agpecupaT Kbm chneumannspaHuTe
Model Course 1.07 ,Radar Navigation — Operational Level“ n IMO Model Course
1.08 ,,Radar Navigation — Management Level”;

° Mpocnenasariky B3aMMOBPB3KMTE OT &ur. 1 ce KOHCTaTMpa, 4Ye Ha
HaUMOHANHO HMBO € MOCTUrHaTa BMCOKA CTeneH Ha CUMHXPOHM3aUMsA OTHOCHO
MWHUMAZIHUTE M3UCKBAHMA 33 KOMMETEHTHOCT Ha MOPCKMTE /nuMua, KaTo ce
PENANKMPAT OCHOBHUTE MEXAYHapOAHW pernameHTMpally AoKymeHTU. KakTo ce
BMXAa OT durypaTa, Hapenba Homep 6 32 KOMMNETEHTHOCT HAa MOPCKMTE nLa B P
Bbarapus penamkMpa OCHOBHATa 4acT Ha MexayHapoaHaTa KOHBEHUMs 3a
BaxTeHaTa cny»kba M HOpMMUTe 3a MoAroToBKa Ha mopaumute (STCW, 1978) bHes
NpUNOXKeHnsaTa;, HauuoHaneH cTaHAapT ,M3non3BaHe Ha pPaHONOKALMOHHA
CTaHUMA M aBTOMATM3MPaHa pPaAMONOKALMOHA CUCTeMa 3a npeanasBaHe oOT
cbbeckBaHe 3a ocurypsisaHe besonacHocT Ha KopabonnasaHeTo” (Use of RADAR
and ARPA to ensure safe navigation) penaukupa IMO Model Course 1.07 ,Radar
Navigation — Operational Level”;

. Ha To3u eTan AMnNCcBa HaUMOHANEH pernameHTMpall, AOKYMeHT/cTaHaapT
penankupall, IMO Model Course 1.08 ,Radar Navigation — Management Level”;

° Te3n ¢aKkTM MOKasBaT Ba)KHOCTTAa Ha KOMMETEHTHOCTUTE CBbP3aHWU C
M3MN0/13BAHETO Ha KOpabHM pPaAMONOKALMOHHM CTaHUMM M aBTOMATM3MpPAHMK
PaZMONOKAUMOHHM CUCTEMM 3a Npeana3BaHe OT COAbCKBAHE 3a OCUrypsBaHe
H6e3onacHoOCT Ha KopaboniaBaHETO KAKTO Ha ONepPaTMBHO, Taka M Ha yNpaBAEeHCKO
HMBO, @ CbLIO TaKa M CNeumanHoOTO OTHOLeHWe Ha MexayHapoaHaTa MOpPCKa
opraHuM3auma Kbm 3HaHWATA, Pa3bMPAHETO M YMEHMATA Ha KanuTaHUTe Ha MOPCKK

Kopabu 3a paboTa C paioTeEXHUYECKMTE CPeACcTBa 3a HabaoaeHMe;
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the master and decj

. department .
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Table A-11/1 Table A-11/2
Navigation at the Navigation at the
operational level management level
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4 IMO ) 4 IMO )
Model course 7.03 Model course 7.01

Officer in charge of a Master and Chief
navigational watch Mate
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IMO IMO
Model course 1.07 Model course 1.08
Radar Navigation — Radar Navigation —
Operational Level Management Level
A 4

Hapenba Homep 6 A
32 KOMMETEHTHOCT Ha MOPCKUTE < E >

nvua B Penybnnka Bbarapua

A 4
HaunoHaneH ctaHAapT
,/3non3saHe Ha paJiIHONOKALMOHHA CTaHLUMA 1 aBTOMaTM3npaHa
pPaAMoNOKaLMOHa CMCTeMa 3a Npe/na3BaHe oT cbabCcKkBaHe 3a
ocurypsisaHe 6e30nacHOCT Ha KopabonnasaHeTo”
(Use of RADAR and ARPA to ensure safe navigation)

®ur. 1.1 HopMmaTMBHN AOKYMEHTM PEr/TaMeHTUPaLLM NOAroTOBKATa Ha KanMTaHM Ha
MOPCKM Kopabu ¢ sBogomamecTsaHe 500 1 noseye BT 3a M3non3BaHe Ha KopabHuK
PaANONOKALUMOHHM CUCTEMM U CUCTEMM 3a Npeana3BaHe oT cbNbCKBaHe Ha Mope 33

ocuUrypABaHe Ha Hbe3onacHa HaBuMrauunA

Cmp. 37 om 134



2. MU3MCKBaAHMA KbM CUMYNALMOHHUTE KOMIJIEKCU NogabpiKalum obyyeHuneTo.
2.1. WU3nckBaHuA cnopes, MeayHapoaHaTa KOHBEHUMA 3a BaxTeHaTa cayxba u

HOPMMUTE 33 NOAroToBKa Ha mopAauuTe (STCW, 1978).

dur. 2.1 MexayHapoaHa KOHBEHLMA 33 BaxTeHaTa Cay»ba U HOpMMUTE 3a NOAroTOBKa Ha

mopauuTe (STCW, 1978)

ObwmTe 1 cneundUYHNTE M3UCKBAHMA MO OTHOLIEHME Ha PafapHUTE CUMYIATOPK
ca gageHun B npasunao 1/12 n 8 pasgen A-1/12 Ha STCW, 1978, KakTo e nameHeHa.

Mo-nony ca NnpeacTaBeHW TOYHUTE TEKCTOBE.

o Regulation 1/12

Use of simulators

1 The performance standards and other provisions set forth in section A-I/12 and
such other require-ments as are prescribed in part A of the STCW Code for any certificate
concerned shall be complied with in respect of:

.1 all mandatory simulator-based training;

.2 any assessment of competency required by part A of the STCW Code which
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is carried out by means of a simulator; and
.3 any demonstration, by means of a simulator, of continued proficiency

required by part A of the STCW Code.

. Section A-1/12
Standards governing the use of simulators
Part 1 - Performance standards.
General performance standards for simulators used in training.
1 Each Party shall ensure that any simulator used for mandatory simulator-based
training shall:
.1 be suitable for the selected objectives and training tasks;
.2 be capable of simulating the operating capabilities of shipboard equipment
concerned, to a level of physical realism appropriate to training objectives, and
include the capabilities, limitations and possible errors of such equipment;
.3 have sufficient behavioural realism to allow a trainee to acquire the skills
appropriate to the training objectives;
4 provide a controlled operating environment, capable of producing a variety
of conditions, which may include emergency, hazardous or unusual situations
relevant to the training objectives;
.5 provide an interface through which a trainee can interact with the
equipment, the simulated environment and, as appropriate, the instructor; and
.6 permit an instructor to control, monitor and record exercises for the
effective debriefing of trainees.
General performance standards for simulators used in assessment of competence.
2 Each Party shall ensure that any simulator used for the assessment of
competence required under the Convention or for any demonstration of continued
proficiency so required shall:
.1 be capable of satisfying the specified assessment objectives;
.2 be capable of simulating the operational capabilities of the shipboard
equipment concerned to a level of physical realism appropriate to the
assessment objectives, and include the capabilities, limitations and possible
errors of such equipment;

.3 have sufficient behavioural realism to allow a candidate to exhibit the skills

Cmp.390m 134



appropriate to the assessment objectives;

4 provide an interface through which a candidate can interact with the
equipment and simulated environment;

.5 provide a controlled operating environment, capable of producing a variety
of conditions, which may include emergency, hazardous or unusual situations
relevant to assessment objectives; and

.6 permit an assessor to control, monitor and record exercises for the effective
assessment of the performance of candidates.

Additional performance standards.

3 In addition to meeting the basic requirements set out in paragraphs 1 and 2,
simulation equipment to which this section applies shall meet the performance standards
given hereunder in accordance with their specific type.

Radar simulation.

4 Radar simulation equipment shall be capable of simulating the operational
capabilities of navigational radar equipment which meets all applicable performance
standards adopted by the Organization and incor-porate facilities to:

.1 operate in the stabilized relative-motion mode and sea- and ground-
stabilized true-motion modes;

.2 model weather, tidal streams, current, shadow sectors, spurious echoes and
other propagation effects, and generate coastlines, navigational buoys and
search and rescue transponders; and

.3 create a real-time operating environment incorporating at least two own-
ship stations with ability to change own ship's course and speed, and include
parameters for at least 20 target ships and appropriate communication
facilities.

Automatic Radar Plotting Aid (ARPA) simulation.

5 ARPA simulation equipment shall be capable of simulating the operational
capabilities of ARPAs which meet all applicable performance standards adopted by the
Organization/ and shall incorporate the facilities for:

.1 manual and automatic target acquisition-
.2 past track information;
.3 use of exclusion areas;

.4 vector/graphic time-scale and data display; and
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.5 trial manoeuvres.
Part 2 - Other provisions.
Simulator training objectives
6 Each Party shall ensure that the aims and objectives of simulator-based
training are defined within an overall training programme and that specific training
objectives and tasks are selected so as to relate as closely as possible to shipboard tasks
and practices.
Training procedures.
7 In conducting mandatory simulator-based training, instructors shall ensure
that:
.1 trainees are adequately briefed beforehand on the exercise objectives and
tasks and are given sufficient planning time before the exercise starts;
.2 trainees have adequate familiarization time on the simulator and with its
equipment before any training or assessment exercise commences;
.3 guidance given and exercise stimuli are appropriate to the selected exercise
objectives and tasks and to the level of trainee experience;
4 exercises are effectively monitored, supported as appropriate by audio and
visual observation of trainee activity and pre- and post-exercise evaluation
reports;
.5 trainees are effectively debriefed to ensure that training objectives have
been met and that opera-tional skills demonstrated are of an acceptable
standard;
.6 the use of peer assessment during debriefing is encouraged; and
.7 simulator exercises are designed and tested so as to ensure their suitability
for the specified training objectives.
Assessment procedures.
8 Where simulators are used to assess the ability of candidates to
demonstrate levels of competency, assessors shall ensure that:
.1 performance criteria are identified clearly and explicitly and are valid and
available to the candidates;
.2 assessment criteria are established clearly and are explicit to ensure
reliability and uniformity of assessment and to optimize objective

measurement and evaluation, so that subjective judgements are kept to the
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minimum;
.3 candidates are briefed clearly on the tasks and/or skills to be assessed and
on the tasks and perfor-mance criteria by which their competency will be
determined;
4 assessment of performance takes into account normal operating procedures
and any behavioural interaction with other candidates on the simulator or with
simulator staff;
.5 scoring or grading methods to assess performance are used with caution
until they have been validated; and
.6 the prime criterion is that a candidate demonstrates the ability to carry out a
task safely and effec-tively to the satisfaction of the assessor.

Qualifications of instructors and assessors.

9 Each Party shall ensure that instructors and assessors are appropriately

qualified and experienced for the particular types and levels of training and corresponding

assessment of competence as specified in regula-tion I/6 and section A-l/6.
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2.2. WU3uckBaHua cnopeg Hapegaba 6 3a KoMneTeHTHOCT Ha MOPCKUTE Nunua B
Peny6nuka Bbnrapus.

B Pasaen |l Ha HapenbaTta ca pa3nucaHu M3MCKBAHUATA KbM y4ebHO-maTepumaHa
6a3a Ha MOPCKUTE W peyHUTe y4ebHWM 3aBedeHMA U LEHTPOBE, BK/IOYMTEHO U KbM
cumynatopumre.

M3uckBaHMATa ca cnefgHuTe (M3Bagka oT Hapegba 6 3a KOMNETEHTHOCT Ha
MOpPCKUTe nua B P Bbarapus):

. YyebHo-MmaTepmanHaTa 6asa ce ocurypsasa cbobpasHo y4ebHUTe nporpamm
C Uen nocTMraHe Ha 3HaHWA, HaBUUM W yMEHMA NO AUCUMNAWHKM, npodecum u
CNeunanHocTH, 3a KOUTO y4ebHUTe 3aBeleHNA U LLEHTPOBE NPOBeXAaT 0byYeHue;

. YyebHo-maTepmanHaTa 6asa e HeobXoAMMO Aa OTroBapA Ha M3MCKBAHMATA
3a 6e3omacHocT ¥ 34paBe npu paboTa CbrNACHO W3MCKBAHMATA Ha 3aKoHa 3a
34paBOCNOBHM M DE30MacHN yCNOBMA Ha Tpya, M NOA3AKOHOBMTE HOPMATMBHWM aKTOBE,
n3aafeHu No NpuaaraHeTo My;

. MopCKUTE N peyHuTe y4ebHM 3aBeleHnA U LEHTPOBE 3a NPOPecMoHaNHO
oby4yeHume 1 KBaNMdUKaLMA 33 OCUTYPABAHE HA KAYECTBEHO M MbHOLLEHHO NPOBEXAAHE Ha
yyebHuMAa npolec Tpabea Aa npuTexkasaT cobcTBeHa MM HaeTa yyebHO-maTepuanHa basa
MO CbOTBETHUTE AUCUMUMNINHM, B KOATO Ca BK/TOYEHMN:

1. NOMOLWHM MeToAMYEeCKM MaTepuanu, yyebHa, TexHUYecKa 1 cneumannsnpaHa
nnTepaTypa;

2. HarneaHW MeToAMYecKn maTepmani;

3. ayaAno-BM3yasiHM CPeacTBa;

. 00pasuM U MaKeTu Ha M3y4aBaHaTa TEXHMKA W anapaTypa;
. KOHTPO/ZIHO-M3MepBaTE/HA anapaTypa;

. IMUEH3MPaHN NPOTrpamHn NPOAYKTU, OCUTYPABALLM TEMATUYHO obyYeHue;

N ) G B N

. cepTuonUMpaHm 1 040OpPEHN TPEHANKOPU U CUMYNATOPU, AEMOHCTPUPALLM UK
0oTpaboTBallM, YAaCTUYHO WAM NbBAHO, ONpeAeneHu PEeXMMWU, CUTyauuu, npoueaypu,
nencTama nnn GyHKUMOHaNHN ocobeHoCTH;

8. y4ebHN NOANTOHM 33 NPOBEXAAHE Ha MPAKTUYECKM 3aHATUA.

° MN3unckBaHaTa yyebHO-MaTepumanHa 6a3a Tpabsa Aa e cbobpazeHa c HopmuTe
B CbOTBETHMA MOAeNeH KypC Ha MexayHapoaHaTa MOPCKa OpraHn3auma, HaluMoHanHUTe

CTaHOAPTX 33 KOMNETEHTHOCT M 0A06peHnTe oT A "MA" yyebHM nporpamu.
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° 3a npoBexgaHe Ha opobpeHo obydeHme 3a npuagobuBaHe Ha
KBaNMdMKaLMA, KAKTO 1 33 AOMbAHUTENHA M CNeumManHa NOAroTOBKAa MOPCKUTE U PeYHUTE
y4ebHN 3aBefeHMA M UeHTpoBe ce obopyaBaT C y4yebHW 3anuM, KabUHETU, NOAUIOHU WU
nabopaTopmm, KOUTO OTrOBAPAT Ha CNeAHUTE U3UCKBAHMA:

1. y4ebHOTO MACTO 3a BCEKWM obyvyaeM Ja € B CbOTBETCTBME C MPUNOKUMUTE
HOpMU;

2. fa ca obopyaBaHM C HEOHBXOAMMMTE MOMOLLHM y4eOHN TEXHUYECKN CPeaCcTBa:
yepHa/6ana [AbCKa, eKpaH, anapaT 3a NpoeKkTMpaHe, y4yebHo-meToAMYecKM Tabna,
KOMMIOTPWU, MyATUMEONN U OP.;

3. 4a ca cnaseHu yCTaHOBEHUTE HOPMM 33 M3MOA3BaHE Ha KOMMIOTbPHA TEXHMKA,
KoraTo y4ebHaTa 3a/71a € KOMMNITbPEH KNac;

4. na ca cnaseHu AOMbAHWUTENHUTE M3UCKBAHMA 3a He30macHOCT M 34paBe npu
paboTa, TEXHUYECKa N NPOTMBOMNOXKAPHaA BE30MNacHOCT, KoraTto y4ebHaTa 3a/1a € TEXHUYECKM
Knac;

5. 4a ca cnaseHu ycnoBMATa 3@ HOPMANHOTO QYHKUMOHMPAHE Ha TPeHa*KopuTe,
MOCOYEHW OT MPOM3BOAMTENA, KOraTo yyebHaTa 3ana e obopyaBaHa C TPEHAXKOPU UK
CUMyNaTopMW.

. 3a nposexaaHe Ha obyyeHMe ce M0A3BAaT CaMO  TPEHAXKopw,
npeAHa3Ha4YeHM 3a NOAroTOBKA M 33 OLEHKa Ha KOMMNETEHTHOCTTA, KOMTO ca 04006peHn oT
NA "MA".

° N3nbaHUTENHA areHums "Mopcka agMuHuUcTpauma” onobpsBsa
TPEHaXKOPUTE, KOraTo OTFOBAPAT Ha CIeAHUTE eKCNI0aTaLMOHHN HOPMU:

1. Bb3Npom3BeKaaT B A0OCTaTb4yHa CTENEH CbOTBETHOTO KopabHo obopyaBaHe B
CbOTBETCTBME C M3UCKBAHWATA Ha 0A400peHa OT M3MbAHUTENHMA AMpeKTop Ha MA "MA"
Knacudukaums, BKAOYUTENHO NpPechb3aaBaT eKCNoaTaUMOHHM M aBapUMMHW CUTyaumu,
CbOTBETCTBALLM Ha LenunTe Ha NOAroTOBKaTa;

2. ocurypsBaT Bpb3Ka Mexay obydaemua/oueHABaHMA, 0OOpyaBaHETO U
MHCTPYKTOPa/ OLUEHUTEeNA MO HauMH, NO3BOAABALL KOHTPO/, 3aMMC M noc/ensall pas3bop u
oUeHABaHe Ha AeNCTBMUATA Ha 0byYyaemus/oLeHABaHMSA;

3. ougeHKaTa Ha oby4yaemMuna ga MOXe Aia Cce reHepupa OT TpeHaxopa b6e3 HamecaTa

Ha MHCTPYKTOPA WM OLLEHABALLMSA;
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4. TpeHaXkopbT 1 codTyepbT My ca 04006PEHN MM NPU3HATM 33 CbOTBETCTBALIM Ha
M3UCKBAHMATA OT NPU3HATM KNacUPUKALMOHHN OpraHM3aumm oT EBponenckma cbio3 nam ot
aAMUHUCTPAUMA Ha AbPXKaABM - YNEHKM Ha EBponenckma cbtos;

5. TpeHaxopbT e NpemuHan nepuoamyHa NPOBepKa, KaKTo e onpeaeneHo oT
npou3BoAuTeNA, OT YMbJAHOMOLWEHO OT HEro nLE.

° Llennte » 3apgaunte Ha NOArOoTOBKAaTa C WM3MOA3BaHE Ha TPEHaxKop ce
onpenenaT B paMKMUTE Ha nNporpamaTa 3a NoAroToska 1 TpsbBa @ ca Bb3MOMKHO HaN-TACHO
CBBbP3aHM C NpaKTMKaTa.

. MpouenypuTe 3a NOArOTOBKA M OLLEHKA KOMMNETEHTHOCTTa Ha obyyaemuTe
npu paboTa ¢ M3non3saHe Ha 0400peH TpeHaXKop cbobpasHo cnocobHOCTTa 3a He3onacHo
N ePEKTMBHO U3NbHEHME Ha 3aJ@aHMETO OCUTYPABAT:

1. npeaBapuTenHo MHGopPMMUpPaHe Ha obydyaemuTe 3a:

a) uenuTe 1 3a4a4ynTe Ha oby4eHneTo;

6) ymeHuATa, KOUTO Ce 04YakBa Aa 6baaT NpuaoHUTH;

B) YMEHMATA, KOUTO NOANENKAT Ha OLEHKA, U KPUTEPUNTE 33 OLIEHABAHE;

2. MIHCTPYKUMK 33 paboTa Ha TpeHarkopa, NpeoCcTaBeHn Ha obydyaemmnTe B iCHa U
n3pn4Ha Gpopma.

° NHTEH3UBHOCTTA U NPOABL/IKMTENHOCTTA Ha YY4ebHUTE 3aHATMA Ha TPEHaXKopP

ce cbobpasaBaT C NPenopbKUTE Ha NPOM3BOAUTENS.
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2.3. W3uckeaHwusa cnoped MogenHute Kypcose Ha MMO 1.07 u 1.08

CbrnacHo MogaeneH kypc 1.07, ctaHaaptuTe 3a edeKTMBHOCT Ha pPaZapHOTO
obopyasaHe ca gaaeHun B pesonouum A. 222 (VII), A. 278 (VIII), A. 477 (XII), A. 832 (19),
MSC.64 (67) n MSC.192 (79 ) Ha MexayHapoaHaTa Mopcka opraHm3aums (MMO).

CvrnacHo MogeneH Kypc 1.08, cumynatopbT M BCEKM KopabeH paaap Tpabsa aa
oTroBaps Ha pesontoumm A.823 (19), A.422 (XI), A.477 (XIl) n A.832 (19) Ha MMO. MbneH
CMMCBK Ha pe3onoummnTe Ha MexayHapogHaTa MOPCKa OpraHM3auma 1 TAXHO eNeKTPOHHO
Konue moraT aa 6baaT HamepeHU Ha CNefHUAT UHTePHEeT afpec: INHK.

B Tabamua 2.1 e nokasaHa CBbP3aHOCTTa HA MOAENHUTE KypCOBe W pe3ositoummnte
Ha MeayHapoaHaTa MOPCKa OpraHM3aLma No oTHOWeHWe Ha CTaH4aPTUTE C M3UCKBAHMA

KbM KOPabHUTE pagapHM CUMyNaTOPMU.

Tabnunua 2.1
ModeneH Kypc Pesontoyus
7.03 > 1.07 - MSC.192 (79)
7.03 > 1.07 - MSC.64 (67)
7.03 > 1.07 - A.222 (Vi)
7.03 - 1.07 = A.278 (Vi)
7.01. - 1.08 - A.422 (XI)
7.03 - 1.07 = A.477 (XIl)
7.01. - 1.08 - A.477 (XIl)
7.01. - 1.08 - A.823 (19)
7.03 = 1.07 - A.832 (19)
7.01. - 1.08 - A.832 (19)

AHann3bT Ha TabsMuaTa MOKas3Ba, 4e MMa YaCTMYHO MPEernoKpuBaHe Ha aBeTe
rpynyu MoAenHn Kypcose (3a onepaTMBHO M YNpPaB/JEHCKO HMBO), KaTo Te BM3MpaT eaHn U
cblum Pesontoumn A.832(19) n A.477(XI1).

Pesontoumsta Ha MexayHapoaHaTa MOPCKa opraHm3aums A.832(19) ot 23
HoemBpu 1995 r. Kacae nocneaBalym genctema kbm KoHdepeHumaTta Ha OOH 3a okosiHaTa
cpena v passuTMeTo oT 1992 . 1 B Hed He ce CbAbPKaT HUKAKBU TEXHUYECKU M3MCKBAHMA
MO OTHOWEHWEe Ha KopabHWUTE HaBUTALUMOHHW PAANONOKALMOHHM CUCTEMM WAM 33
cMcTeMUTE 3a NpeanasBaHe oT chabCKBaHe 3a ocuUrypsisaHe Ha 6e3onacHa Hasuraums.

XpoHo/normyeckata  NocaeAoBaTeNHOCT  Ha  pe3oswumuTe Ha  MMO,
pernameHTMpally M3UCKBAHMATA KbM KOPabHOTO HaBMraUMOHHO pPaAMONOKALMOHHO

obopyaBaHe e cAeaHUAT:
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e Pesontouns A.222 (VII) ot 12 oktomBpu 1971 .

e Pezontouns A.278 (XIIl) ot 20 Hoemspw 1973 .

e Pesontouns A.477 (XIl) ot 19 Hoemspwm 1981 r.

* Pesontouns MSC.64 (67) ot 4 nekemspn 1996 1.

e Pesontouma MSC.192 (79) ot 6 aekemspu 2004 .

®ur. 2.2 Pesonounn Ha MMO perfiameHTUpaLin M3NCKBAHUATA KbM KOPabHOTO

HaBUTaUMOHHO PaaAMO/TIOKaUNOHHO o6opy,£LBaHe

° Pesontouma A.222(VIl) oT 12 oktomepu 1971 r. Ha MMO Kacae cTaHaapTUTe
3a epeKTUBHOCT Ha pajapHOTO obopyaBaHe Ha bopaa Ha Kopaba.

° Pesosntouma A.278(XIll) ot 20 HoemBpu 1973 1. Ha MMO Kacae CMMBOAUTE U
KOHTpO/1epmUTE Ha KOPAabHOTO HaBMraLMOHHO pagapHo obopyasaHe n AonbaBa Pesontouna
A.222(VIl) ot 12 okTomBpK 1971 r.

° Pesontouma A.477(XIl) ot 19 HoemBpu 1981 r. Ha MMO Kacae cTaHaapTUTe
3a eQeKTMBHOCT Ha padapHoTo obopyaBaHe Ha bopaa Ha Kopaba. PesontoumATa 3ameHsA
pesonuusa A.222(VIl), nameHeHa ¢ MSC.192 (79), Ho Bce ouie B cuna 3a obopyaBaHeTo,
NHCTannpaHo mexay 1 centemspu 1994 r. n 31 aekemspm 1998 r.

° Pesosntoumna MSC.64(67) ot 4 aekemBpun 1996 r. Ha MMO Kacae npuemaHe
Ha HOBM M NPOMAHA Ha CTaHAAPTM 33 ePEeKTUBHOCT 3a MIHTerpmpaHm cuctemm Ha KopabHm
mocTunum, DGPS n DGLONASS, ECDIS, kopabHu pagapun 1 CUCTEMM M aBTO-MUNOTMU.

° Pesontouma MSC.192(79) ot 6 aekemspu 2004 r. Ha MMO Kacae npuemaHe
Ha aZanTMpaHW CTaHAAPTM 3a edeKTUBHOCT Ha padapHoTo obopyasaHe Ha Hopaa Ha
Kopaba.

AHanornyHo, Ha ¢ur. 2.3 e NnpeacTaBeHa XPOHOIOrMYecKaTa nocae40BaTe/IHOCT Ha
pesontoummte Ha MMO pernameHTUpaLLM M3MCKBAHMATA KbM CUCTEMUTE 33 Npesna3BaHe

0T cONbCKBaHe 3a ocurypsaBaHe Ha besonacHa Hasuraums (ARPA).
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N
e Pesontouns A.422(XI) ot 15 HoemBpun 1979 .
J
N
e Pesontouns A.477 (XIl) ot 19 Hoemspwm 1981 r.
J
N
e Pesontouns A.823 (19) ot 23 HoemBpun 1995 r.
J
®ur. 2.3 Pezontoummn Ha MMO pernameHTMpaliy U3MCKBAHMATA KbM CUCTEMMTE 33
npeanassaHe OT cOMbCKBAHE 3a ocurypasBaHe Ha 6e3onacHa Hasurauma (ARPA)
° Pesontoumsa A.422(XI) ot 15 HoemBpu 1979 r. Ha MMO Kacae cTaHZapTK 3a

edeKTUBHOCT Ha CMCTEMUTE 3a Npeana3BaHe oT CONbCKBaHE 3a OCUrypABaHe Ha HesonacHa
Hasuraumsa (ARPA)

° Pesontoumata Ha MexayHapoaHaTa MmopcKka opraHmusauma A.823(19) Kacae
CTaHAapTV 33 edeKTUBHOCT Ha CUCTEMMTE 3a NpeanasBaHe oT cONbCKBaHE 33 OCUrypABaHe
Ha 6e3onacHa Hasurauma (ARPA). C Hes ce uameHsa pesonouma A.422(XI), nameHeHa c
MSC.192 (79), Ho BCe olle B cmna 3a obopyaBaHe, MHCTannpaHo npean 1 aHyapu 1997 r. n

1 onm 2008 r.
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2.4. WU3uckeaHuA criopes DNV GL

DNV GL e me)ayHapoAHa KOMMNaHMA 3a OCUIypABAHE M OLEHKA Ha KayecTBOTO Ha
NPOAYKTU M YCAYyrn, W ynpaBAeHWe Ha PpUCKa. KomnaHuATa npeanara KnacuduKaums,
TEXHWYECKO OCUrypABaHe, codTyep M He3aBUCMMUK eKCMEePTHW KOHCYATAHTCKM YCAyrn B
MOpPCKMA, HedTeHMA W ra3oBMA CceKTop M B obnactta Ha n[o06MBa Ha eHeprma OT
Bb30OHOBAEMM  EHEPTrMMHM  M3TOYHMUM. KomnaHuATa  CbUWO Taka NpenocTaBs
cepTMdMUMpPaHe Ha Pa3MYHU NPOAYKTU, AEMHOCTM U YCAYTM BBB BU3MPAHUA CNEKTbP OT
MHAYCTPUN.

Ha cBOA MHTEPHET calT KOMMNaHWATa NoAabpKa BUBAMOTEKA C aKTyaNHWU BEPCUM

Ha CBOMTE NpaBW/ia U CTaHAAPTU B NO-rope U3bpoeHnTe CeKTopU (BXK. dur. 2.4). TUHK

MARITIME OIL AND GAS ENERGY
DNV GL rules for classification: General {RU) > DNV GL service specifications (SE) > DNV GL service specifications (SE) >
DNV GL rules for classification: Ships (RU- > DNV GL standards (ST) > DNV GL standards (ST) >
SHIP)
DNV GL recommended practices (RP) > DNV GL recommended practices (RP) >

DNV GL rules for classification: High speed and >
light craft (RU-HSLC)

DNV GL rules for classification: Inland bd
navigation vessels (RU-INV)

DNV GL rules for classification: Yachts (RU- >
YACHT)

DNV GL rules for classification: Underwater >
technology (RU-UWT)

DNV GL rules for classification: Naval vessels >
(RU-NAVAL)

DNV GL rules for classification: Floating docks >
(RU-FD)

DNV GL rules for classification: Offshore units >

(RU-0U)

DNV GL offshore standards (0S) >
DNV GL class guidelines {CG) >
DNV GL class programmes (CP) >
DNV GL statutory interpretations (SI) >
DNV GL service specifications (SE) >
DNV GL standards (ST) >
DNV GL recommended practices (RP) >

@ur. 2.4 N3rnes Ha 4acT OT MHTEPHEeT CTpaHMuaTa Ha KomnaHumaTta DNV GL

CraHpapTtute Ha DNV GL, KOUTO KacaAT HaCTOALWLOTO HAay4YHO M3cneBaHe ca:

° STANDARD DNVGL-ST-0033, Edition March 2017, Maritime simulator
systems;

° STANDARD DNVGL-ST-0029, Edition June 2017, Maritime training providers;
° STANDARD DNVGL-ST-0032, Edition January 2015, Test centre for

certification of personnel.


https://rules.dnvgl.com/servicedocuments/dnv

Llenta Ha CTaHgapTa 3a MOPCKM CUMMYNAUMOHHM CUTEMW e [a rapaHTupa ye
CMMyNauMnTe, NPeaoCTaBeHN OT CMMyaTOPa, BKAKOYBAT NOAXOAALLO HMBO Ha GU3NYECKM U
NOBEeAEHYECKM peasn3bm B CbOTBETCTBME C LeAUTe Ha ObyvyeHMe M OUgHKa Ha
KoMneTeHumu.

OCHOBHUTe NOTpPebuTenn Ha cTaHAapTa ca:

a) oby4yaBallm opraHm13aumm, KOUTO M3MON3BAT CUMYIATOP 3a U3NUT/OLEHK];

6) obyyaBalwy opraHM3aLMM, KOUTO M3NON3BAT CMMYNATOP 3a MPOBEX/aHe Ha
33 b/IKUTENHO 0Bby4yeHne Ha CMMyNaTop;

B) obyyaBalliM OpraHWsaluuM, KOUTO M3MON3BAT CUMyNATOP 3a UeauTe Ha
peBaNMaauUMA Ha 3HAHWUA U YMEH NS,

r) obyyaBaly opraHM3aLmMm, KOUTO Ca B NPOLEC Ha 3aKynyBaHe/MHCTaNMpaHe Ha
HOB CMMyNaTOp, KOWTO Ce M3MO0/3Ba 3a MPOBEXAAHe Ha M3NUTU WKW 33 MPOBEX/IaHe Ha
33 b/IKUTENHO 0ByYeHne Ha CMMyNaTop;

[l) NpousBoamMTesn, KOWTO npeasara CMMyNatop 3a NPOBexAaHe Ha M3NUT MK
NpoBeXAaHe Ha 3a4b/IKUTENEH TPEHWUHT Ha TPEHAXKOoP, U AOKYMEHTMPA CbOTBETCTBMETO Ha
CMMyAnaTopa C KynyBaya.

CTaHAapTbT 3a4aBa MUHUMANHUTE KPUTEPUWM 33 CUMYIMPaHUTE  YHKUMM,
obopyaBaHETO M OKOJIHATa cpefa, KOMTO Ce CYMTAT 33 HeOHBXOAMMM 33 U3MbJAHEHMETO Ha
onpeAeneHun 3a4a4v B MOPCKUTE onepaLmm.

B TekyllaTa BepcMA Ha CTaHAAPTHT 3@ MOPCKU CUMYNALMOHHM cucTemm (Maritime
simulator systems) ocseH npoueaypaTta Nno cepTuduumpaHe U obLINTE U3UCKBAHUA KbM
CMMYNAUMOHHUTE CUCTEMM Ca OMMUCAHM U CNeuMdUYHMTE M3MCKBAHMA KbM CMMyNaTopuTe

3a nposeXaaHe Ha NoAroToBKa Mno:

° Bridge operations;
° Machinery operations;
° Radio communications;

° Liquid cargo handling;

° Dry cargo and ballast handling;

. Dynamic positioning;

. Safety and security;

° VTS operations;

° Survival craft and rescue boat operations;
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° Offshore crane operations;
° Remotely operated vehicle operations;

° Fishery operations;

Buxkaa ce, 4e MOPCKMUTE pagapHUM CMMy/NaTopu BCe Olle He Ca WM3BeLeHW B
oTAeneH pasgen. Bbnpeku ToBa, CTaHAAPTBLT Hasara M3NOA3BaHETO Ha KOPabHW pagapHU
CMMYNaTOpW B CNeAHUTE pagenu:

. Bridge operations (Class A, B, C);

° Radio communications (Class A);

. Dynamic positioning (Class A, B);

° VTS operations (Class A, B);

° Fishery operations (Class A, B, C, S)

CbrnacHo craHfapTta, cumynatopute B obnactta Ha ,Bridge operations” ca
pasfeneHu Ha cnefHUTe Knacose:

. Class A (NAV) A full mission simulator capable of simulating a total
shipboard bridge operation situation, including the capability for advanced manoeuvring in
restricted waterways;

° Class B (NAV) A multi task simulator capable of simulating a total shipboard
bridge operation situation, but excluding the capability for advanced manoeuvring in
restricted waterways;

° Class C (NAV) A limited task simulator capable of simulating a shipboard
bridge operation situation for limited (instrumentation or blind) navigation and collision
avoidance;

° Class S (NAV) A special tasks simulator capable of simulating operation
and/or  maintenance  of  particular  bridge instruments, and/or  defined

navigation/manoeuvring scenarios.

KomneTeHuumTe, cbrnacHo KoHeeHumsaTa STCW, KaKTO e M3MeHeHa, KOMTo ce
afpecupaT OT Pas3/IMYHMUTE KNACOBE CUMY/IATOPM Ha KOpabHWM MOCTMUM Cca AadeHu B
cneumanHa Tabnuua. Tabnunuata obeanHABa BCUMUKM KOMMETEHUMM CBBP3aHU C yHKUMA
,KopabosogeHe” (Navigation) Ha onepaTMBHO W YMNPaBJAEHCKO HMBO, pPa3nMCaHU B

KOHBEHLMATA.
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M3BaaKa oT TabnunuaTta e gafeHa no-4ony.

° Table A-11/1.1 Plan and conduct a passage and determine position — Bridge
Simulator Class - AB (S)

° Table A-11/1.2 Maintain a safe navigational watch — Bridge Simulator Class -
AB (S)

. Table A-11/1.3 Use of radar and ARPA to maintain safety of navigation —
Bridge Simulator Class - AB C (S)

. Table A-1l/1.4 Use of ECDIS to maintain the safety of navigation — Bridge
Simulator Class - AB C (S)

° Table A-11/1.5 Respond to emergencies — Bridge Simulator Class - AB C (S)

° Table A-11/1.6 Respond to a distress signal at sea — Bridge Simulator Class - A
BC(S)

. Table A-11/1.8 Transmit and receive information by visual signalling — Bridge
Simulator Class - AB C (S)

° Table A-11/1.9 Manoeuvre the ship — Bridge Simulator Class - AB C (S)

° Table A-11/2.1 Plan a voyage and conduct navigation — Bridge Simulator Class
-AB(S)
° Table A-11/2.2 Determine position and the accuracy of resultant position fix

by any means — Bridge Simulator Class - A B (S)

° Table A-11/2.3 Determine and allow for compass errors — Bridge Simulator
Class- A B (S)
° Table A-11/2.4 Co-ordinate search and rescue operations — Bridge Simulator
Class- A B (S)
° Table A-ll/2.5 Establish watchkeeping arrangements and procedures —

Bridge Simulator Class - A B (S)

° Table A-11/2.6 Maintain safe navigation through the use of information from
navigation equipment and systems to assist command decision-making — Bridge
Simulator Class - AB C (S)

. Table A-11/2.7 Maintain the safety of navigation through the use of ECDIS
and associated navigation systems to assist command decision making — Bridge
Simulator Class - AB C (S)

° Table A-11/2.10 Manoeuvre and handle a ship in all conditions — Bridge

Simulator Class - A (S)
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° Table A-ll/2.11 Operate remote controls of propulsion plant and
engineering systems and services — Bridge Simulator Class - A (S)

° Table A-11/3.1 Plan and conduct a coastal passage and determine position —
Bridge Simulator Class - A B (S)

. Table A-11/3.2 Maintain a safe navigational watch — Bridge Simulator Class -
AB(S)

° Table A-11/3.3 Respond to emergencies — Bridge Simulator Class - AB C (S)

° Table A-11/3.4 Respond to a distress signal at sea — Bridge Simulator Class - A
BC(S)

° Table A-11/3.5 Manoeuvre the ship and operate small ship power plants —
Bridge Simulator Class - A

° Table A-1l/5.2 Contribute to berthing, anchoring and other mooring

operations — Bridge Simulator Class - AB C (S)

KakTo ce Bwm»kaa oT TabnuuaTta, pasrnefdaHnTe B NbpBa 4acT Ha MoOHorpaduaTa
OCHOBHWM KomneTeHumn ,Use of radar and ARPA to maintain safety of navigation” u
»,Maintain safe navigation through the use of information from navigation equipment and
systems to assist command decision-making” ca 3an0XeHW BbBB BCUYKM K/1AacOBE Ha
CMMyNaTopu Ha KopabHu mocTtnum. KomneteHumata ,Co-ordinate search and rescue
operations” nuncea camo B CMMYAaTOPW Ha KopabHu mocTuum knac ,C“. ToBa OT cBOA
CTpaHa, Ha H6a3a Ha HanpaBeHUTe B MbPBU pa3zen Ha MoHorpadumATa aHanM3mM, 03HavaBa,
4ye BCMYKM KNacoBe CMMYNaToOpM Ha KopabeH MOCTUK, TpsAbBa a ca obopyaBaHu ¢ KopabeH
pagapeH cMmynaTop.

CbrnacHo CTaHZapTa, M3MCKBAHWATA KbM CMMynaTtopa Ha KopabeH MOCTWUK OT
kKnacose A, B, n C no oTHOWeEHWE Ha CUMyNaUMATA Ha KOpPabHWM pagapu M CUCTEMK 33
npeanassaHe OT cHAbCKBaHe ca 06U, KAaTO Ha MNpaKTMKa MNOBTapAT TEKCTOBeTe OT
KoHBeHUMATa STCW (npeactaseHun B naparpad 2.1 Ha TO3M pasaen), KakTo e U3MeHeHa, U
npenpawaTr Kbem HeA. TOYHMAT TeKCT Ha cTaHgapT DNVGL-ST-0033 no oTHoweHue Ha
du3myeckma peannswvm (physical realism) e:

LAt least one radar/ARPA display/unit (automatic radar plotting aid). It shall be
possible to simulate both a 10 cm and a 3 cm radar. The radar shall be capable to operate
in the stabilised relative motion mode and sea and ground stabilised true motion modes

(see STCW Section A-1/12.4. and 5 and paragraph 2 of section B-1/12).”
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Mo oTHOLlEeHMe Ha noBedeH4YUCcKMA peanmsbm (behavioural realism) DNVGL-ST-
0033 nocTtaBA cneaHUTE M3UCKBAHMA:

,The radar simulation equipment shall be capable of model weather, tidal
streams, current, shadow sectors, spurious and false echoes and other propagation effects,
and generate coastlines, navigational buoys and search and rescue transponders (see STCW
Section A-1/12.4.2).”

Mo OTHOWeEHME Ha AOMBbAHUTENHUTE U3NCKBAHMA KbM CMMYNATOPUTE Ha KOpPabHM
MOCTULM, NpeaHa3HaveHn 3a obyyeHme no “lce Navigation” cbrnacHo STCW Section B-V/g.
,Guidance regarding training of masters and officers for ships operating in polar waters”,
pagapHUTe cumynaTopu TpAabBa a MMaT Bb3MOXKHOCT Aa n3obpasasaT ancbepru.

CTaHOAPTBLT AaBa M M3UCKBAHMATA KbM CUMYy/NATOpPMTE Ha KOpPabHM MOCTMLM Ha
Kopabu cBbp3aHu ¢ pnbonoBHa AEMHOCT B CbOTBETCTBME C MexayHapoAHaTa KOHBEHLMA
3a BaxTeHaTa cayxba M HopmuUTe 3a NOArOoTOBKA Ha MOPSALM 3a pnuboaoBHM Kopabu (STCW-
F, 1995). AHanOrMyHoO, CUMMyNaTopuUTe Ha KOPabHM MOCTMUM Ha Kopabu CBbP3aHM C
pnbonoBHa AeMHOCT ca pa3feneHun Ha YeTMPK Knaca:

° Class A (FISH) A full mission simulator capable of simulating a total
shipboard fishery operation situation, including the capability for advanced manoeuvring in
restricted waterways;

° Class B (FISH) A multi task simulator capable of simulating a total shipboard
fishery operation situation, but excluding the capability for advanced manoeuvring in
restricted waterways;

° Class C (ROV) A limited task simulator capable of simulating a shipboard
fishery operation situation for limited (instrumentation or blind) navigation and collision
avoidance;

° Class S (FISH) A special tasks simulator capable of simulating operation
and/or  maintenance  of  particular  fishery instruments, and/or defined
navigation/manoeuvring scenarios.

KomneteHuuarta 4.1 ,,Demonstrate, using a radar simulator or, when not available,
manoeuvring board, knowledge of the fundamentals of radar and ability in the operation
and use of radar, and in the interpretation and analysis of information obtained from the
equipment”, cbaracHo STCW-F Appendix to regulation 1 e 3anoxeHa B YeTUTUTE Kaaca Ha
KopabHM MoCTMUM Ha Kopabu cBbp3aHn ¢ pnbonosHa AeMHoCT. ChllaTa KOMMNETEHUMA €

3an0xeHa n B STCW-F Appendix to requlation 2.
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STCW-F

International Convention on

dur. 2.6 I\/Iem,u,yHapo,u,Ha KOHBEHUWMA 33 BaxTeHaTa cny>+<6a M HOPMUTE 3a NOAroTOBKA Ha

MOPSLN 33 PUBOSTIOBHM Kopabu (STCW-F, 1995)

MUWHUMaNHUTE M3UCKBAHMA 33 KOpabHO pagapHO obopyaBaHe KbM KopabHuTe
MOCTUUM Ha Kopabu cBbp3aHW C pubONOBHA AeMHOCT ca obuwM M MOoBTApPAT Te3n Ha
MexayHapoaHaTa KOHBEHUMA 3a BaxTeHaTa cayxba M HOpMWTE 3a MNOArOTOBKA Ha
mopsunTe (STCW, 1978), KakTo e nameHeHa, npeactseHn B naparpad 2.1 Ha To03M pasaen.
M3nckBaHMATa 3a KopabHo pagapHO obopyABaHe Kbm KOpabHMUTE MOCTMUM Ha Kopabwu
CBbP3aHM C pMHONOBHA AEMHOCT ca:

At least one radar/ARPA display/unit (automatic radar plotting aid). It shall be
possible to simulate both a 10 cm and a 3 cm radar. The radar shall be capable to operate
in the stabilised relative motion mode and sea and ground stabilised true motion modes

(see STCW Section A-1/12.4. and 5 and paragraph 2 of section B-1/12).
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2.5. W3soam.

B pe3syntaT Ha HanpaBeHMA aHa/IM3  Ha W3MCKBAHWMATA HA OCHOBHMUTE
MeXAYHaPOAHM N HALUMOHAMHN HOPMATUBHM AOKYMEHTM, MOraT Aa Ce HanpaBAT cAegHuTe
n3BOAM:

° ObuwmuTte M cneumduyHUTE M3MUCKBAHMA NO OTHOLUEHME Ha pajapHUTe
cMMynaTopu ca gafeHn B8 npasuno 1/12 n B pasgen A-1/12 Ha STCW, 1978, kakTo e
N3MeHeHa.

° MN3unckBaHMATa Ha DNV GL noBTapAaT M3nCKBaHUATA 33 GU3MYECKM pPeann3bm
Ha MexayHapoaHaTa KOHBEHLMA 3a BaxTeHaTa C/ayxba M HOpMWUTe 3a MO/AroTOBKAa Ha
mopauuTe (STCW, 1978), cTaHAapTbT AO005BA KpPaTbK TEKCT MO OTHOLIEHMEe Ha
noBeaeH4YnCcKMA peannsbm (behavioural realism) 1 no oTHoWweHMe Ha NpPOBEXAAHETO Ha
TpeHuHr 3a ,lce navigation”.

° Hapenaba 6 3a KOMMETEHTHOCT Ha MOPCKUTe aunua B P Bbarapus 3anasa
NPUHLUMIHW U3UCKBAHUA KbM y4ebHO-MaTepuasiHa 6a3a Ha MOPCKUTE U PeYHUTE yYebHM
3aBeAeHMA M UEHTPOBE 3a NOArOTOBKA, BKAOYUTENHO M KbM CUMYAaTOpUTe, KOMTO Tpsbea
na ca ceptudnumpanm n ogobperHn ot UA ,MA", pemoHcTpupawm nam otpaboTsally,
YaCTUYHO WAW MbAHO, ONPeAeNeHN PEeXUMKU, CUTyauuu, npoueaypu, AenNcTBMA WK
dYHKUMOHANHM 0cOoBeHOCTH.

° KOHKPEeTHM QYHKUMOHANMHM M TeXHMYECKM W3UCKBAHUS KbM KOpabHuTe
HaBUTALUMOHHW padapHu (M cumynaTopu) ca pasnucaHu B Pesontouma MSC.192 (79) ot
2004 1. Ha MMO, KOATO 4YaCTMYHO [0MbjABa WM OTMEHA CBbp3aHUTE NPeaxoaHM
PE30NHO3NU.

° KOHKpeTHU DYHKLUMOHAMHN U TEXHWUYECKN M3MCKBAHMA KbM CUCTEMUTE 33
npeanasBaHe oT CONBCKBaHE N ocurypasaHe Ha 6e3onacHa Hasurauma (ARPA) ca gageHu B
Pesontouma A.823(19) ot 23 HoemBpum 1995 .

BbB Bpb3Ka C Pa3KpMBAHETO Ha PYHKLUMOHANHUTE U TEXHUYECKUTE W3UCKBAHUS
KbM KOpabHUTE HaBUraLMOHHWU PaaapHu (M CMMynaTopu) U CUMYNATOPM Ha CUCTEMUTE 3a
npeanassaHe oOT cHAbCKBaHE W ocurypABaHe Ha ©Oe3sonacHa Hasuraumsa (ARPA) B
cnefpawpmTe CTpaHMUM ca AafeHu m3Baaku oT Pesontouma MSC.192 (79) n Pesontoums

A.823 (19).
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2.5.1. U3BaaKa ot Resolution MSC.192 (79)

RESOLUTION MSC.192 (79)
(Adopted on 6 December 2004)
ADOPTION OF THE REVISED PERFORMANCE STANDARDS FOR RADAR
EQUIPMENT

INDEX
SCOPE OF EQUIPMENT
APPLICATION OF THESE STANDARDS
REFERENCES
DEFINITIONS
OPERATIONAL REQUIREMENTS FOR THE RADAR SYSTEM
ERGONOMIC CRITERIA
DESIGN AND INSTALLATION
INTERFACING

O 00 N o U B W N

BACKUP AND FALLBACK ARRANGEMENTS

®ur. 2.5 Pesontoums MSC.192 (79)
Ha MeKayHapoaHaTa MOPCKa opraHm3aumsa

1 SCOPE OF EQUIPMENT

The radar equipment should assist in safe navigation and in avoiding collision by
providing an indication, in relation to own ship, of the position of other surface craft,
obstructions and hazards, navigation objects and shorelines.

For this purpose, radar should provide the integration and display of radar video,
target tracking information, positional data derived from own ship's position (EPFS) and
geo referenced data. The integration and display of AlS information should be provided to
complement radar. The capability of displaying selected parts of Electronic Navigation
Charts and other vector chart information may be provided to aid navigation and for
position monitoring.

The radar, combined with other sensor or reported information (e.g. AlS), should
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improve the safety of navigation by assisting in the efficient navigation of ships and
protection of the environment by satisfying the following functional requirements:

- in coastal navigation and harbor approaches, by giving a clear indication of
land and other fixed hazards;

- as a means to provide an enhanced traffic image and improved situation
awareness;

- in a ship-to-ship mode for aiding collision avoidance of both detected and
reported hazards;

- in the detection of small floating and fixed hazards, for collision avoidance
and the safety of own ship; and

- in the detection of floating and fixed aids to navigation (see Table 2, note 3).

2 APPLICATION OF THESE STANDARDS

These Performance Standards should apply to all shipborne radar installations,
used in any configuration, mandated by the 1974 SOLAS Convention, as amended,
independent of the:

- type of ship;

- frequency band in use; and

- type of display,

providing that no special requirements are specified in Table 1 and that additional
requirements for specific classes of ships (in accordance with SOLAS chapters V and X) are
met.

The radar installation, in addition to meeting the general requirements as set out
in resolution A.694(17) , should comply with the following performance standards.

TABLE 1 Differences in the performance requirements for various sizes/categories of
ship/craft to which SOLAS applies

500 gt to <10,000 .
Size of ship/craft <500 gt gt and A!;g'g;/ocrgiﬁ
HSC<10,000 gt !
Minimum operational display area {180 mm 250 mm 320 mm
diameter
Minimum display area 195x 195 mm | 270x270 mm | 340x 340 mm
Auto acquisition of targets - - Yes
Minimum acquired radar target 20 30 40
capacity
Minimum activated AlS target 20 30 40
capacity
Minimum sleeping AlS target 100 150 200
capacity
Trial Manoeuvre - - Yes

3 REFERENCES

° IMO SOLAS chapters IV, V and X IMO resolution A.278 (VII)

° IMO resolution A.424 (XI) IMO resolution A.477 (XIl) IMO resolution
A.694(7)

. IMO resolution A.817 (19), as amended IMO resolution A.821 (19)

° IMO resolution A.824 (19)

° IMO resolution MSC.86 (70) IMO resolution MSC.64 (67)

° IMO resolution MSC.112 (73) IMO resolution MSC.114 (73)

° IMO resolution MSC. 116 (73)
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° IMO MSC/Circ.982

° IHO S-52 appendix 2 IEC 62388

° IEC 60945

4 OPERATIONAL REQUIREMENTS FOR THE RADAR SYSTEM

The design and performance of the radar should be based on user requirements
and up-to-date navigational technology. It should provide effective target detection within
the safety-relevant environment surrounding own ship and should permit fast and easy
situation evaluation.

5.1 Frequency

5.1.1 Frequency spectrum

The radar should transmit within the confines of the ITU allocated bands for
maritime radar and meet the requirements of the radio regulations and applicable ITU-R
recommendations.

5.1.2 Radar Sensor Requirements

Radar systems of both X and S-Bands are covered in these performance
standards:

- X-Band (9.2-9.5 GHz) for high discrimination, good sensitivity and tracking
performance; and

- S-Band (2.9-3.1 GHz) to ensure that target detection and tracking
capabilities are maintained in varying and adverse conditions of fog, rain and sea clutter.

The frequency band in use should be indicated.

5.1.2 Interference susceptibility

The radar should be capable of operating satisfactorily in typical interference
conditions.

5.2 Radar Range and Bearing Accuracy

The radar system range and bearing accuracy requirements should be:

Range - within 30 m or 1% of the range scale in use, whichever is greater; Bearing
- within 1°.

5.3 Detection Performance and Anti-clutter Functions

All available means for the detection of targets should be used.

5.3.1 Detection

5.3.1.1 Detection in Clear Conditions

In the absence of clutter, for long range target and shoreline detection, the
requirement for the radar system is based on normal propagation conditions, in the
absence of sea clutter, precipitation and evaporation duct, with an antenna height of 15 m
above sea level.

Based on:

- an indication of the target in at least 8 out of 10 scans or equivalent; and

- a probability of a radar detection false alarm of 10, the requirement
contained in Table 2 should be met as specified for X-Band and S-Band equipment.

The detection performance should be achieved using the smallest antenna that is
supplied with the radar system.

Recognizing the high relative speeds possible between own ship and target, the
equipment should be specified and approved as being suitable for classes of ship having
normal (<30 kn) or high (>30 kn) own ship speeds (100 kn and 140 kn relative speeds
respectively).
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TABLE 2

Target Description Target Feature Detection Range in NM®

Target description? Height above sea | X-Band NM | S-Band NM
level in meters
Shorelines Rising to 60 20 20
Shorelines Rising to 6 8 8
Shorelines Rising to 3 6 6
SOLAS ships (>5,000 gross tonnage) 10 11 11
SOLAS ships (>500 gross tonnage) 5.0 8 8
Small vessel with radar reflector meeting 4.0 5.0 3.7
IMO Performance Standards?!
Navigation buoy with corner reflector? 3.5 4.9 3.6
Typical Navigation buoy? 3.5 4.6 3.0
Small vessel of length 10 m with no radar 2.0 3.4 3.0
reflector?
53.1.2 Detection at Close Range

The short-range detection of the targets under the conditions specified in Table 2
should be compatible with the requirement in paragraph 5.4.

53.13 Detection in Clutter Conditions

Performance limitations caused by typical precipitation and sea clutter conditions
will result in a reduction of target detection capabilities relative to those defined in 5.3.1.1
and Table 2.

53.1.3.1 The radar equipment should be designed to provide the optimum
and most consistent detection performance, restricted only by the physical limits of
propagation.

The radar system should provide the means to enhance the visibility of targets in
adverse clutter conditions at close range

5.3.1.3.2 Degradation of detection performance (related to the figures in
Table 2) at various ranges and target speeds under the following conditions, should be
clearly stated in the user manual:

- light rain (4 mm per hour) and heavy rain (16 mm per hour);
- sea state 2 and sea state 5; and

- and a combination of these.

5.3.1.3.3 The determination of performance in clutter and specifically, range
of first detection, as defined in the clutter environment in 5.3.1.3.3, should be tested and
assessed against a benchmark target, as specified in the Test Standard.

1 IMO revised performance standards for radar reflectors (resolution MSC.164 (78)) -
Radar Cross Section (RCS) 7.5 m? for X-Band, 0.5 m? for S-Band.

2 The corner reflector (used for measurement), is taken as 10 m? for X-Band and 1.0
m? for S-Band.

3 The typical navigation buoy is taken as 5.0 m? for X-Band and 0.5 m? for S-Band; for
typical channel markers, with an RCS of 1.0 m? (X-band) and 0.1 m? (S-band) and height of
1 meter, a detection range of 2.0 and 1.0 NM respectively.

4 RCS for 10 m small vessel taken as 2.5 m? for X-Band and 1.4 m? for S-Band (taken
as a complex target).
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5.3.1.34 Degradation in performance due to a long transmission line,
antenna height or any other factors should be clearly stated in the user manual.

5.3.2 Gain and Anti-Clutter Functions

53.2.1 Means should be provided, as far as is possible, for the adequate
reduction of unwanted echoes, including sea clutter, rain and other forms of precipitation,
clouds, sandstorms and interference from other radars.

53.2.2 A gain control function should be provided to set the system gain or
signal threshold level.

53.23 Effective manual and automatic anti-clutter functions should be
provided.

5.3.2.4 A combination of automatic and manual anti-clutter functions is
permitted.

5.3.25 There should be a clear and permanent indication of the status and

level for gain and all anti-clutter control functions.
5.3.3 Signal Processing

5.3.3.1 Means should be available to enhance target presentation on the
display.

5.3.3.2 The effective picture update period should be adequate, with
minimum latency to ensure that the target detection requirements are met.

5.3.33 The picture should be updated in a smooth and continuous manner.

5334 The equipment manual should explain the basic concept, features

and limitations of any signal processing.
5.3.4 Operation with SARTs and Radar Beacons

53.4.1 The X-Band radar system should be capable of detecting radar
beacons in the relevant frequency band.
5.3.4.2 The X-Band radar system should be capable of detecting SARTs and

radar target enhancers.

5.3.4.3 It should be possible to switch off those signal processing functions,
including polarization modes, which might prevent an X-Band radar beacon or SARTs from
being detected and displayed. The status should be indicated.

5.4  Minimum Range

5.4.1 With own ship at zero speed, an antenna height of 15 m above the sea level
and in calm conditions, the navigational buoy in Table 2 should be detected at a minimum
horizontal range of 40 m from the antenna position and up to a range of 1 NM, without
changing the setting of control functions other than the range scale selector.

5.4.2 Compensation for any range error should be automatically applied for each
selected antenna, where multiple antennas are installed.

5.5 Discrimination

Range and bearing discrimination should be measured in calm conditions, on a
range scale of 1 NM or less and at between 50% and 100% of the range scale selected:

5.5.1 Range

The radar system should be capable of displaying two point targets on the same
bearing, separated by 40 m in range, as two distinct objects.

5.5.2 Bearing

The radar system should be capable of displaying two point targets at the same
range, separated by 2.5° in bearing, as two distinct objects.

5.6  Rolland Pitch

The target detection performance of the equipment should not be substantially
impaired when own ship is rolling or pitching up to +/-10°.
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5.7 Radar Performance Optimization and Tuning

5.7.1 Means should be available to ensure that the radar system is operating at
the best performance. Where applicable to the radar technology, manual tuning should be
provided and additionally, automatic tuning may be provided.

5.7.2 An indication should be provided, in the absence of targets, to ensure that
the system is operating at the optimum performance.

5.7.3 Means should be available (automatically or by manual operation) and
while the equipment is operational, to determine a significant drop in system performance
relative to a calibrated standard established at the time of installation.

5.8 Radar Availability

The radar equipment should be fully operational (RUN status) within 4 minutes
after switch ON from cold. A STANDBY condition should be provided, in which there is no
operational radar transmission. The radar should be fully operational within 5 sec from the
standby condition.

5.9 Radar Measurements - Consistent Common Reference Point (CCRP)

5.9.1 Measurements from own ship (e.g. range rings, target range and bearing,
cursor, tracking data) should be made with respect to the consistent common reference
point (e.g. conning position). Facilities should be provided to compensate for the offset
between antenna position and the consistent common reference point on installation.
Where multiple antennas are installed, there should be provision for applying different
position offsets for each antenna in the radar system. The offsets should be applied
automatically when any radar sensor is selected.

5.9.2 Own ship's scaled outline should be available on appropriate range scales.
The consistent common reference point and the position of the selected radar antenna
should be indicated on this graphic.

5.9.3 When the picture is centred, the position of the Consistent Common
Reference Point should be at the center of the bearing scale. The off-center limits should
apply to the position of the selected antenna.

5.9.4 Range measurements should be in nautical miles (NM). In addition, facilities
for metric measurements may be provided on lower range scales. All indicated values for
range measurement should be unambiguous.

5.9.5 Radar targets should be displayed on a linear range scale and without a
range index delay.

5.10 Display Range Scales

5.10.1 Range scales of 0.25, 0.5, 0.75, 1.5, 3, 6, 12 and 24 NM should be
provided. Additional range scales are permitted outside the mandatory set. Low metric
range scales may be offered in addition to the mandatory set.

5.10.2 The range scale selected should be permanently indicated.
5.11 Fixed Range Rings
5.11.1 An appropriate number of equally spaced range rings should be

provided for the range scale selected. When displayed, the range ring scale should be
indicated.

5.11.2 The system accuracy of fixed range rings should be within 1% of the
maximum range of the range scale in use or 30 m, whichever is the greater distance.

5.12 Variable Range Markers (VRM)

5.12.1 At least two variable range markers (VRMs) should be provided.
Each active VRM should have a numerical readout and have a resolution compatible with
the range scale in use.

5.12.2 The VRMs should enable the user to measure the range of an object
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within the operational display area with a maximum system error of 1% of the range scale
in use or 30 m, whichever is the greater distance.

5.13 Bearing Scale

5.13.1 A bearing scale around the periphery of the operational display area
should be provided. The bearing scale should indicate the bearing as seen from the
consistent common reference point.

5.13.2 The bearing scale should be outside of the operational display area.
It should be numbered at least every 30° division and have division marks of at least 5°.
The 5° and 10° division marks should be clearly distinguishable from each other. 1° division
marks may be presented where they are clearly distinguishable from each other.

5.14 Heading Line (HL)

5.14.1 A graphic line from the consistent common reference point to the
bearing scale should indicate the heading of the ship.
5.14.2 Electronic means should be provided to align the heading line to

within 0.1°. If there is more than one radar antenna (see 5.35) the heading skew (bearing
offset) should be retained and automatically applied when each radar antenna is selected.

5.14.3 Provision should be made to temporarily suppress the heading line.
This function may be combined with the suppression of other graphics.

5.15 Electronic Bearing Lines (EBLs)

5.15.1 At least two electronic bearing lines (EBLs) should be provided to
measure the bearing of any point object within the operational display area, with a
maximum system error of 1° at the periphery of the display.

5.15.2 The EBLs should be capable of measurement relative to the ships
heading and relative to true north. There should be a clear indication of the bearing
reference (i.e. true or relative).

5.15.3 It should be possible to move the EBL origin from the consistent
common reference point to any point within the operational display area and to reset the
EBL to the consistent common reference point by a fast and simple action.

5.15.4 It should be possible to fix the EBL origin or to move the EBL origin
at the velocity of own ship.
5.15.5 Means should be provided to ensure that the user is able to position

the EBL smoothly in either direction, with an incremental adjustment adequate to maintain
the system measurement accuracy requirements.

5.15.6 Each active EBL should have a numerical readout with a resolution
adequate to maintain the system measurement accuracy requirements.

5.16 Parallel Index lines (PI)

5.16.1 A minimum of four independent parallel index lines, with a means to
truncate and switch off individual lines, should be provided.
5.16.2 Simple and quick means of setting the bearing and beam range of a

parallel index line should be provided. The bearing and beam range of any selected index
line should be available on demand.

5.17 Offset Measurement of Range and Bearing

There should be a means to measure the range and bearing of one position on
the display relative to any other position within the operational display area.

5.18 User Cursor

5.18.1 A user cursor should be provided to enable a fast and concise means
to designate any position on the operational display area.
5.18.2 The cursor position should have a continuous readout to provide the

range and bearing, measured from the consistent common reference point, and/or the
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latitude and longitude of the cursor position presented either alternatively or
simultaneously.

5.18.3 The cursor should provide the means to select and de-select targets,
graphics or objects within the operational display area. In addition, the cursor may be used
to select modes, functions, vary parameters and control menus outside of the operational
display area.

5.18.4 Means should be provided to easily locate the cursor position on the
display.

5.18.5 The accuracy of the range and bearing measurements provided by
the cursor should meet the relevant requirements for VRM and EBL.

5.19 Azimuth Stabilization

5.19.1 The heading information should be provided by a gyrocompass or by
an equivalent sensor with a performance not inferior to the relevant standards adopted by
the Organization.

5.19.2 Excluding the limitations of the stabilizing sensor and type of
transmission system, the accuracy of azimuth alignment of the radar presentation should
be within 0.5° with a rate of turn likely to be experienced with the class of ship.

5.19.3 The heading information should be displayed with a numerical
resolution to permit accurate alignment with the ship gyro system.
5.19.4 The heading information should be referenced to the consistent

common reference point (CCRP).

5.20 Display Mode of the Radar Picture

5.20.1 A True Motion display mode should be provided. The automatic
reset of own ship may be initiated by its position on the display, or time related, or both.
Where the reset is selected to occur at least on every scan or equivalent, this should be
equivalent to True Motion with a fixed origin (in practice equivalent to the previous
relative motion mode).

5.20.2 North Up and Course Up orientation modes should be provided.
Head Up may be provided when the display mode is equivalent to True Motion with a fixed
origin (in practice equivalent to the previous relative motion Head Up mode).

5.20.3 An indication of the motion and orientation mode should be
provided.

5.21 Off-Centring

5.21.1 Manual off-centring should be provided to locate the selected

antenna position at any point within at least 50% of the radius from the centre of the
operational display area.

5.21.2 On selection of off-centred display, the selected antenna position
should be capable of being located to any point on the display up to at least 50%, and not
more than 75%, of the radius from the centre of the operational display area. A facility for
automatically positioning own ship for the maximum view ahead may be provided.

5.21.3 In True Motion, the selected antenna position should automatically
reset up to a 50% radius to a location giving the maximum view along own ship's course.
Provision for an early reset of selected antenna position should be provided.

5.22 Ground and Sea Stabilization Modes

5.22.1 Ground and Sea stabilization modes should be provided.

5.22.2 The stabilization mode and stabilization source should be clearly
indicated.

5.22.3 The source of own ships' speed should be indicated and provided by

a sensor approved in accordance with the requirements of the Organization for the
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relevant stabilization mode.

5.23 Target Trails and Past Positions

5.23.1 Variable length (time) target trails should be provided, with an
indication of trail time and mode. It should be possible to select true or relative trails from
a reset condition for all true motion display modes.

5.23.2 The trails should be distinguishable from targets.

5.23.3 Either scaled trails or past positions or both, should be maintained and
should be available for presentation within 2 scans or equivalent, following:

- the reduction or increase of one range scale;

- the offset and reset of the radar picture position; and

- a change between true and relative trails.

5.24 Presentation of Target Information

5.24.1 Targets should be presented in accordance with the performance
standards for the Presentation of Navigation-related Information on Shipborne
Navigational Displays adopted by the Organization and with their relevant symbols
according to SN/Circ.243.

5.24.2 The target information may be provided by the radar target tracking
function and by the reported target information from the Automatic Identification System
(AIS).

5.24.3 The operation of the radar tracking function and the processing of
reported AlS information is defined in these standards.
5.24.4 The number of targets presented, related to display size, is defined

in Table 1. An indication should be given when the target capacity of radar tracking or AIS
reported target processing/display capability is about to be exceeded.

5.24.5 As far as practical, the user interface and data format for operating,
displaying and indicating AIS and radar tracking information should be consistent.

5.25 Target Tracking (TT) and Acquisition 5.25.1 General

Radar targets are provided by the radar sensor (transceiver). The signals may be
filtered (reduced) with the aid of the associated clutter controls. Radar targets may be
manually or automatically acquired and tracked using an automatic Target Tracking (TT)

facility.

5.25.1.1 The automatic target tracking calculations should be based on the
measurement of radar target relative position and own ship motion.

5.25.1.2 Any other sources of information, when available, may be used to

support the optimum tracking performance.

5.25.1.3 TT facilities should be available on at least the 3, 6, and 12 NM range
scales. Tracking range should extend to a minimum of 12 NM.

5.25.14 The radar system should be capable of tracking targets having the
maximum relative speed relevant to its classification for normal or high own ship speeds
(see 5.3).

5.25.2 Tracked Target Capacity

5.25.2.1 In addition to the requirements for processing of targets reported
by AIS, it should be possible to track and provide full presentation functionality for a
minimum number of tracked radar targets according to Table 1.

5.25.2.2 There should be an indication when the target tracking capacity is
about to be exceeded. Target overflow should not degrade the radar system performance.

5.25.3 Acquisition

5.25.3.1 Manual acquisition of radar targets should be provided with
provision for acquiring at least the number of targets specified in Tablel.
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5.25.3.2 Automatic acquisition should be provided where specified in Table
1. In this case, there should be means for the user to define the boundaries of the auto-
acquisition area.

5.25.4 Tracking

5.25.4.1 When a target is acquired, the system should present the trend of
the target's motion within one minute and the prediction of the targets' motion within 3
minutes.

5.25.4.2 TT should be capable of tracking and updating the information of all
acquired targets automatically.

5.25.4.3 The system should continue to track radar targets that are clearly
distinguishable on the display for 5 out of 10 consecutive scans or equivalent.

5.25.4.4 The TT design should be such that target vector and data smoothing
is effective, while target manoeuvres should be detected as early as possible.

5.25.4.5 The possibility of tracking errors, including target swap, should be
minimized by design.

5.25.4.6 Separate facilities for cancelling the tracking of any one and of all
target(s) should be provided.
5.25.4.7 Automatic tracking accuracy should be achieved when the tracked

target has achieved a steady state, assuming the sensor errors allowed by the relevant
performance standards of the Organization.

5.25.4.7.1 For ships capable of up to 30 kn true speed, the tracking facility should
present, within 1 min steady state tracking, the relative motion trend and after 3 minutes,
the predicted motion of a target, within the following accuracy values (95% probability):

TABLE 3
Tracked Target Accuracy (95% probability figures)
Time of Relative | ¢ o lativ TCPA True o
stats E)misrtiztasg) Course Sp:eizzit(ken) CPA (NM) (mir(;utes) Course u?ksr::;eed
(degrees) (degrees)
1.50or 10%
1 min: Trend 11 (whichever 1.0
is greater)
0.8 or 1% 0.50r 1%
3 min: Motion 3 (whichever 0.3 0.5 5 (whichever
is greater) is greater)

Accuracy may be significantly reduced during or shortly after acquisition, own ship
manoeuvre, a manoeuvre of the target, or any tracking disturbance and is also dependent
on own ship's motion and sensor accuracy.

Measured target range and bearing should be within 50 m (or +/-1% of target
range) and 2°.

The testing standard should have detailed target simulation tests as a means to
confirm the accuracy of targets with relative speeds of up to 100 kn. Individual accuracy
values shown in the table above may be adapted to account for the relative aspects of
target motion with respect to that of own ship in the testing scenarios used.

5.25.4.7.2 For ships capable of speeds in excess of 30 kn (typically High-Speed
Craft (HSC)) and with speeds of up to 70 kn, there should be additional steady state
measurements made to ensure that the motion accuracy, after 3 minutes of steady state
tracking, is maintained with target relative speeds of up to 140 kn.

5.25.4.8 A ground referencing function, based on a stationary tracked target,
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should be provided. Targets used for this function should be marked with the relevant
symbol defined in SN/Circ.243.

5.26 Automatic Identification System (AIS) Reported Targets

5.26.1 General

Reported targets provided by the AIS may be filtered according to user-defined
parameters. Targets may be sleeping, or may be activated. Activated targets are treated in
a similar way to radar tracked targets.

5.26.2 AlIS Target Capacity

In addition to the requirements for radar tracking, it should be possible to display
and provide full presentation functionality for a minimum number of sleeping and
activated AlS targets according to Table 1. There should be an indication when the capacity
of processing/display of AlS targets is about to be exceeded.

5.26.3 Filtering of AlS Sleeping Targets

To reduce display clutter, a means to filter the presentation of sleeping AlIS targets
should be provided, together with an indication of the filter status. (e.g. by target range,
CPA/TCPA or AlS target class A/B, etc.). It should not be possible to remove individual AlS
targets from the display.

5.26.4 Activation of AlIS Targets

A means to activate a sleeping AIS target and to deactivate an activated AlS target
should be provided. If zones for the automatic activation of AIS targets are provided, they
should be the same as for automatic radar target acquisition. In addition, sleeping AIS
targets may be automatically activated when meeting user defined parameters (e.g. target
range, CPA/TCPA or AlS target class A/B).

5.26.5 AlS Presentation Status
TABLE 4
The AIS presentation status should be indicated as follows:
Function Cases to be Presented Presentation
AlS processing switched| AIS processing switched
AlIS ON/ graphical ON/ graphical Alphanumeric or
ON/OFF presentation switched | presentation switched graphical
OFF ON
Filteri f
|ter|ng © . . Alphanumeric or
sleeping AlS Filter status Filter status )
graphical
targets
Activation of — L .
Activation criteria Graphical
Targets
Functpn ON/OFF Function ON/OFF Alphanumeric and
CPA/TCPA Alarm Sleeping targets Sleeping targets included raphical
included ping tare grap
Lost Target Function ON/OFF Function ON/OFF Alphanumeric and
Alarm Lost target filter criteria| Lost target filter criteria graphical
Function ON/OFF Function ON/OFF
Target . o L o .
oo Association criteria Association criteria Alphanumeric
Association . .
Default target priority | Default target priority

5.27 AIS Graphical Presentation

Targets should be presented with their relevant symbols according to the
performance standards for the Presentation of Navigation-related Information on
Shipborne Navigational Displays adopted by the Organization and SN/Circ.243.

Crp. 67 01134



5.27.1 AIS targets that are displayed should be presented as sleeping
targets by default.

5.27.2 The course and speed of a tracked radar target or reported AIS
target should be indicated by a predicted motion vector. The vector time should be
adjustable and valid for presentation of any target regardless of its source.

5.27.3 A permanent indication of vector mode, time and stabilization
should be provided.

5.27.4 The consistent common reference point should be used for the
alignment of tracked radar and AlIS symbols with other information on the same display.

5.27.5 On large scale/low range displays, a means to present the true scale

outline of an activated AlS target should be provided. It should be possible to display the
past track of activated targets.

5.28 AIS and Radar Target Data

5.28.1 It should be possible to select any tracked radar or AlS target for the
alphanumeric display of its data. A target selected for the display of its alphanumeric
information should be identified by the relevant symbol. If more than one target is
selected for data display, the relevant symbols and the corresponding data should be
clearly identified. There should be a clear indication to show that the target data is derived
from radar or from AIS.

5.28.2 For each selected tracked radar target, the following data should be
presented in alphanumeric form: source(s) of data, actual range of target, actual bearing of
target, predicted target range at the closest point of approach (CPA), predicted time to
CPA (TCPA), true course of target, true speed of target.

5.28.3 For each selected AlS target the following data should be presented
in alphanumeric form: Source of data, ship's identification, navigational status, position
where available and its quality, range, bearing, COG, SOG, CPA and TCPA. Target heading
and reported rate of turn should also be made available. Additional target information
should be provided on request.

5.28.4 If the received AlS information is incomplete, the absent information
should be clearly indicated as 'missing' within the target data field.

5.28.5 The data should be displayed and continually updated, until another
target is selected for data display or until the window is closed.

5.28.6 Means should be provided to present own ship AlS data on request.

5.29 Operational Alarms

A clear indication of the cause for all alarm criteria should be given.

5.29.1 If the calculated CPA and TCPA values of a tracked target or
activated AlS target are less than the set limits:

. A CPA/TCPA alarm should be given.

. The target should be clearly indicated.

5.29.2 The preset CPA/TCPA limits applied to targets from radar and AIS
should be identical. As a default state, the CPA/TCPA alarm functionality should be applied
to all activated AIS targets. On user request the CPA/TCPA alarm functionality may also be
applied to sleeping targets.

5.29.3 If a user defined acquisition/activation zone facility is provided, a
target not previously acquired/activated entering the zone, or is detected within the zone,
should be clearly identified with the relevant symbol and an alarm should be given. It
should be possible for the user to set ranges and outlines for the zone.

5.29.4 The system should alert the user if a tracked radar target is lost,
rather than excluded by a pre-determined range or pre-set parameter. The target's last
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position should be clearly indicated on the display.

5.29.5 It should be possible to enable or disable the lost target alarm
function for AIS targets. A clear indication should be given if the lost target alarm is
disabled.

If the following conditions are met for a lost AlS target:

. The AlS lost target alarm function is enabled.

J The target is of interest, according to lost target filter criteria.

. A message is not received for a set time, depending on the nominal
reporting rate of the AlS target.

Then:

. The last known position should be clearly indicated as a lost target and an
alarm be given.

. The indication of the lost target should disappear if the signal is received
again, or after the alarm has been acknowledged.

. A means of recovering limited historical data from previous reports should
be provided.

5.30 AIS and Radar Target Association

An automatic target association function based on harmonized criteria avoids the
presentation of two target symbols for the same physical target.

5.30.1 If the target data from AIS and radar tracking are both available and
if the association criteria (e.g. position, motion) are fulfilled such that the AIS and radar
information are considered as one physical target, then as a default condition, the
activated AlS target symbol and the alphanumeric AIS target data should be automatically
selected and displayed.

5.30.2 The user should have the option to change the default condition to
the display of tracked radar targets and should be permitted to select either radar tracking
or AlS alphanumeric data.

5.30.3 For an associated target, if the AIS and radar information become
sufficiently different, the AIS and radar information should be considered as two distinct
targets and one activated AIS target and one tracked radar target should be displayed. No
alarm should be raised.

5.31 Trial Manoeuvre

The system should, where required by table 1, be capable of simulating the
predicted effects of own ships manoeuvre in a potential threat situation and should
include own ship's dynamic characteristics. A trial manoeuvre simulation should be clearly
identified. The requirements are:

. The simulation of own ship course and speed should be variable.

. A simulated time to manoeuvre with a countdown should be provided.

. During simulation, target tracking should continue and the actual target
data should be indicated.

. Trial manoeuvre should be applied to all tracked targets and at least all

activated AlS targets.

5.32 The Display of Maps, Navigation Lines and Routes

5.32.1 It should be possible for the user to manually create and change,
save, load and display simple maps/navigation lines/routes referenced to own ship or a
geographical position. It should be possible to remove the display of this data by a simple
operator action.

5.32.2 The maps/navigation lines/routes may consist of lines, symbols and
reference points.
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5.32.3 The appearance of lines, colours and symbols are as defined in
SN/Circ.243.

5324 The maps/navigation lines/route graphics should not significantly
degrade the radar information.

5.32.5 The maps/navigation lines/routes should be retained when the
equipment is switched OFF.

5.32.6 The maps/navigation lines/route data should be transferable

whenever a relevant equipment module is replaced.

5.33 The Display of Charts

5.33.1 The radar system may provide the means to display ENC and other
vector chart information within the operational display area to provide continuous and
real-time position monitoring. It should be possible to remove the display of chart data by
a single operator action.

5.33.2 The ENC information should be the primary source of information
and should comply with IHO relevant standards. Status of other information should be
identified with a permanent indication. Source and update information should be made
available.

5.333 As a minimum, the elements of the ECDIS Standard Display should
be made available for individual selection by category or layer, but not as individual
objects.

5.33.4 The chart information should use the same reference and co-

ordinate criteria as the radar/AlS, including datum, scale, orientation, CCRP and
stabilization mode.

5.335 The display of radar information should have priority. Chart
information should be displayed such that radar information is not substantially masked,
obscured or degraded. Chart information should be clearly perceptible as such.

5.33.6 A malfunction of the source of chart data should not affect the
operation of the radar/AlS system.
5.33.7 Symbols and colours should comply with the performance standards

for the Presentation of Navigation-related Information on Shipborne Navigational Displays
adopted by the Organization (SN/Circ.243).

5.34 Alarms and Indications

Alarms and indications should comply with the performance standards for the
Presentation of Navigation-related Information on Shipborne Navigational Displays
adopted by the Organization.

5.34.1 A means should be provided to alert the user of "picture freeze".

5.34.2 Failure of any signal or sensor in use, including; gyro, log, azimuth,
video, sync and heading marker, should be alarmed. System functionality should be limited
to a fall back mode or in some cases, the display presentation should be inhibited (see
fallback modes, section 9).

5.35 Integrating Multiple Radars

5.35.1 The system should safeguard against single point system failure.
Fail-safe condition should be applied in the event of an integration failure.

5.35.2 The source and any processing or combination of radar signals
should be indicated.

5.35.3 The system status for each display position should be available.

6 ERGONOMIC CRITERIA
6.1 Operational Controls
6.1.1 The design should ensure that the radar system is simple to operate.
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Operational controls should have a harmonized user interface and be easy to identify and
simple to use.

6.1.2 The radar system should be capable of being switched ON or OFF at the
main system radar display or at a control position.

6.1.3 The control functions may be dedicated hardware, screen accessed or a
combination of these; however the primary control functions should be dedicated
hardware controls or soft keys, with an associated status indication in a consistent and
intuitive position.

6.1.4 The following are defined as primary radar control functions and should be
easily and immediately accessible:

Radar Standby/RUN, Range scale selection, Gain, tuning function (if applicable),
Anti-clutter rain, Anti-clutter sea, AlS function on/off Alarm acknowledge, Cursor, a means
to set EBL/VRM, display brightness and acquisition of radar targets.

6.1.5 The primary functions may also be operated from a remote operating
position in addition to the main controls.

6.2 Display Presentation

6.2.1 The display presentation should comply with the performance standards for
the Presentation of Navigation-related Information on Shipborne Navigational Displays
adopted by the Organization.

6.2.2 The colours, symbols and graphics presented should comply with
SN/Circ.243.

6.2.3 The display sizes should conform to those defined in Table 1.

6.3 Instructions and Documentation

6.3.1 Documentation Language

The operating instructions and manufacturer's documentation should be written
in a clear and comprehensible manner and should be available at least in the English
language.

6.3.2 Operating Instructions

The operating instructions should contain a qualified explanation and/or
description of information required by the user to operate the radar system correctly,
including

- appropriate settings for different weather conditions;

- monitoring the radar system's performance;

- operating in a failure or fall-back situation;

- limitations of the display and tracking process and accuracy, including any
delays;

- using heading and SOG/COG information for collision avoidance;

- limitations and conditions of target association;

- criteria of selection for automatic activation and cancellation of targets;

- methods applied to display AlS targets and any limitations;

- principles underlying the trial manoeuvre technology, including simulation
of own ship's manoeuvring characteristics, if provided;

- alarms and indications;

- installation requirements as listed under section 7.5;

- radar range and bearing accuracies; and

- any special operation (e.g. tuning) for the detection of SARTs; and

- the role of the CCRP for radar measurements and its specific value.

6.3.3 Manufacturer's Documentation

6.3.3.1 The manufacturer's documentation should contain a description of
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the radar system and factors that may affect detection performance, including any latency
in signal processing.

6.3.3.2 Documentation should describe the basis of AIS filter criteria and
AlS/radar target association criteria.
6.3.3.3 The equipment documentation should include full details of

installation information, including additional recommendations on unit location and factors
that may degrade performance or reliability.

7 DESIGN AND INSTALLATION

7.1 Design for Servicing

7.1.1 As far as is practical, the radar system should be of a design to facilitate
simple fault diagnosis and maximum availability.

7.1.2 The radar system should include a means to record the total operational
hours for any components with a limited life.

7.1.3 The documentation should describe any routine servicing requirements and
should include details of any restricted life components.

7.2 Display

The display device physical requirements should meet those specified in the
performance standards for the Presentation of Navigation-related Information on
Shipborne Navigational Displays adopted by the Organization (SN/Circ.243) and those
specified in Table 1.

7.3  Transmitter Mute

The equipment should provide a mute facility to inhibit the transmission of radar
energy over a preset sector. The mute sector should be set up on installation. An indication
of sector mute status should be available.

7.4 Antenna

7.4.1 The antenna should be designed to start operating and to continue to
operate in relative wind speeds likely to be encountered on the class of ship on which it is
installed.

7.4.2 The combined radar system should be capable of providing an appropriate
information update rate for the class of ship on which it is installed.

7.4.3 The antenna side lobes should be consistent with satisfying the system
performance as defined in this standard.

7.4.4 There should be a means to prevent antenna rotation and radiation during
servicing, or while personnel are in the vicinity of up-mast units.

7.5 Radar System Installation

Requirements and guidelines for the radar system installation should be included
in the manufacturers' documentation. The following subjects should be covered:

7.5.1 The Antenna

Blind sectors should be kept to a minimum, and should not be placed in an arc of
the horizon from the right ahead direction to 22.50 abaft the beam and especially should
avoid the right ahead direction (relative bearing 0000). The installation of the antenna
should be in such a manner that the performance of the radar system is not substantially
degraded. The antenna should be mounted clear of any structure that may cause signal
reflections, including other antenna and deck structure or cargo. In addition, the height of
the antenna should take account of target detection performance relating to range of first
detection and target visibility in sea clutter.

7.5.2 The Display

The orientation of the display unit should be such that the user is looking ahead,
the lookout view is not obscured and there is minimum ambient light on the display
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7.6 Operation and Training

7.6.1 The design should ensure that the radar system is simple to operate by
trained users.

7.6.2 Atarget simulation facility should be provided for training purposes.

8 INTERFACING

8.1 Input Data

The radar system should be capable of receiving the required input information
from:

- a gyro-compass or transmitting heading device (THD);

- a speed and distance measuring equipment (SDME);

- an electronic position fixing system (EPFS);

- an Automatic Identification System (AIS); or

- other sensors or networks providing equivalent information acceptable to
the Organization.

The radar should be interfaced to relevant sensors required by these performance
standards in accordance with recognized international standards.

8.2 Input Data Integrity and Latency

8.2.1 The radar system should not use data indicated as invalid. If input data is
known to be of poor quality this should be clearly indicated.

8.2.2 As far as is practical, the integrity of data should be checked, prior to its use,
by comparison with other connected sensors or by testing to valid and plausible data
limits.

8.2.3 The latency of processing input data should be minimized.

8.3 Output Data

8.3.1 Information provided by any radar output interface to other systems should
be in accordance with international standards .

8.3.2 The radar system should provide an output of the display data for the
voyage data recorder (VDR).

8.3.3 At least one normally closed contact (isolated) should be provided for
indicating failure of the radar.

8.3.4 The radar should have a bi-directional interface to facilitate communication
so that alarms from the radar can be transferred to external systems and so that audible
alarms from the radar can be muted from external systems, the interface should comply
with relevant international standards.

9 BACKUP AND FALLBACK ARRANGEMENTS

In the event of partial failures and to maintain minimum basic operation, the
fallback arrangements listed below should be provided. There should be a permanent
indication of the failed input information.

9.1 Failure of Heading Information (Azimuth Stabilization)

9.1.1 The equipment should operate satisfactorily in an unstabilized head-up
mode.

9.1.2 The equipment should switch automatically to the unstabilized head up
mode within 1 minute after the azimuth stabilization has become ineffective.

9.1.3 If automatic anti-clutter processing could prevent the detection of targets in
the absence of appropriate stabilization, the processing should switch off automatically
within 1 minute after the azimuth stabilization has become ineffective.

9.1.4 An indication should be given that only relative bearing measurements can
be used.

9.2 Failure of Speed through the Water Information
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A means of manual speed input should be provided and its use clearly indicated.

9.3 Failure of Course and Speed Over Ground Information

The equipment may be operated with course and speed through the water
information.

9.4 Failure of Position Input Information

The overlay of chart data and geographically referenced maps should be disabled
if only a single Reference Target is defined and used, or the position is manually entered.

9.5 Failure of Radar Video Input Information

In the absence of radar signals, the equipment should display target information
based on AIS data. A frozen radar picture should not be displayed.

9.6 Failure of AIS Input Information

In the absence of AIS signals, the equipment should display the radar video and
target database.

9.7 Failure of an Integrated or Networked System

The equipment should be capable of operating equivalent to a stand alone
system.
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2.5.2. U3BagkKa ot Resolution A.823 (19)

RESOLUTION A.823 (19)
Adopted on 23 November 1995

PERFORMANCE STANDARDS FOR AUTOMATIC RADAR PLOTTING AIDS
(ARPAs)
(SOLAS Reg V/12)

1. ADOPTS the Recommendation on Performance Standards for Automatic Radar
Plotting Aids (ARPAs) set out in the annex to the present resolution;

2. RECOMMENDS Governments to ensure that:

a. automatic radar plotting aids installed on or after 1 January 1997 conform to
performance standards not inferior to those specified in the annex to the present
resolution;

b. automatic radar plotting aids installed before 1 January 1997 conform, at least,
to the performance standards set out in resolution A.422(XI ): and

C. adequate training is established In the proper use of automatic radar plotting
aids to enable masters and dock officers to understand the basic principles of the
operation of automatic radar plotting aids, including their capabilities, limitations and
possible errors;

3. REQUESTS the Maritime Safety Committee to keep these Performance

Standards under review and to adopt amendments thereto, as necessary.

®ur. 2.6 Pesontoums A.823 (19)
Ha MeayHapoaHaTa MOPCKa opraHM3aumsa

1. INTRODUCTION
1. Automatic radar plotting aids (ARPAs) should, in order to improve the
standard of collision avoidance at sea:
1. reduce the workload of observers by enabling them automatically to
obtain information about plotted targets, so that they can perform as well with
several separate targets as they can by manually plotting a single target; and
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2. provide continuous, accurate and rapid situation evaluation.

2. The radar facilities provided by an ARPA display should comply with the
performance standards for radar equipment (resolution A.477(XIl)) appropriate to its mode
of use.

3. In addition to the general requirements contained in resolution A.694(17),
ARPA should comply with the following minimum performance standards.

2. DEFINITIONS

Definitions of terms used in these performance standards are given in appendix 1.

3. PERFORMANCE STANDARDS

1. Detection

Where a separate facility is provided for detection of targets, other than by the
radar observer, it should have a performance not inferior to that which could be obtained
by the use of the radar display.

2. Acquisition

1. Target acquisition may be manual or automatic for relative speeds
up to 100 knots. However, there should always be a facility to provide for manual
acquisition and cancellation: ARPA with automatic acquisition should have a facility
to suppress acquisition in certain areas. On any range scale where acquisition is
suppressed over a certain area, the area of acquisition should be defined and
indicated on the display.

2. Automatic or manual acquisition should have a performance not
inferior to that which could be obtained by the user of the radar display.
3.  Tracking

1. The ARPA should be able automatically to track, process,
simultaneously display and continuously update information on at least 20 targets,
whether automatically or manually acquired.

2. If automatic acquisition is provided, description of the criteria of
selection of targets for tracking should be provided to the user. If the ARPA does
not track all targets visible on the display, targets which are being tracked should
be clearly indicated with the relevant symbol* on the display. The reliability of
tracking should not be less than that obtainable using manual recordings of
successive target positions obtained from the radar display.

* Refer to IEC 872M : Marine Automatic Radar Plotting Aids (ARPAs)

3. The ARPA should continue to track an acquired target which is
clearly distinguishable on the display for 5 out of 10 consecutive scans, provided
the target is not subject to target swop.

4, The possibility of tracking errors, including target swop, should be
minimized by ARPA design. A qualitative description of the effects of error sources
on the automatic tracking and corresponding errors should be provided to the user,
including the effects of low signal-to-noise and low signal-to-clutter ratios caused
by sea returns, rain, snow, low clouds and non-synchronous emissions.

5. The ARPA should be able to display on request with relevant
symbol* at least four equally time-spaced past positions of any targets being
tracked over a period appropriate to the range scale in use. The time-scale of the
past position plot should be indicated. The operating manual should contain an
explanation of what the past position plots represent.

* Refer to IEC 872M : Marine Automatic Radar Plotting Aids (ARPAs)

4, Display
1. The display may be a separate or integral part of the ship's radar.
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However, the ARPA display should include all the data required to be provided by a
radar display in accordance with the performance standards for navigational radar
equipment.

2. The design should be such that any malfunction of ARPA parts
producing data additional to information to be produced by the radar as required
by the performance standards for navigational equipment should not affect the
integrity of the basic radar presentation.

3. The ARPA facilities should be available on at least 3, 6 and 12
nautical mile range scales, and there should be a positive indication of the range
scale in use.

4, ARPA facilities may also be provided on other range scales permitted
by resolution A.477(XIl) and, if provided, should comply with these standards.

5. The ARPA should be capable of operating with a relative motion
display with "north-up" and "course-up" azimuth stabilization. In addition, the ARPA
may also provide for a true motion display. If true motion is provided, the operator
should be able to select for the display either true or relative motion. There should
be a positive indication of the display mode and orientation in use.

6. The course and speed information generated by the ARPA for
acquired targets should be displayed in a vector or graphic form which clearly
indicates the target's predicted motion with relevant symbols*. In this regard:

* Refer to IEC 872M : Marine Automatic Radar Plotting Aids (ARPAs)

1. an ARPA presenting predicted information in vector form
only should have the option of both true and relative vectors. There should
be an indication of the vector mode selected and, if true vector mode is
selected, the display should show whether it is sea or ground stabilized;

2. an ARPA which is capable of presenting target course and
speed information in graphic form should also, on request, provide the
target's true and/or relative vector;

3. vectors displayed should be time-adjustable;

4, a positive indication of the time-scale of the vector in use
should be given; and

5. if stationary targets are being used for ground referencing,

this fact should be indicated by the relevant symbol*. In this mode, relative
vectors including those of the targets used for ground referencing should be
displayed when requested.

* Refer to IEC 872M : Marine Automatic Radar Plotting Aids
(ARPAS)

7. The ARPA information should not obscure the visibility of radar
targets. The display of ARPA data should be under the control of the radar
observer. It should be possible to cancel the display of unwanted ARPA data within
3s.

8. Means should be provided to adjust independently the brilliance of
the ARPA data and radar data, including complete extinction of the ARPA data.

9. The method of presentation should ensure that the ARPA data are
clearly visible in general to more than one observer in the conditions of light
normally experienced on the bridge of a ship by day and by night. Screening may be
provided to shade the display from sunlight but not to the extent that it will impair
the observer's ability to maintain a proper look-out. Facilities to adjust the
brightness should be provided.
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10. Provisions should be made to obtain quickly the range and bearing
of any object which appears on the ARPA display.

11. When a target appears on the radar display and, in the case of
automatic acquisition, enters within the acquisition area chosen by the observer or,
in the case of manual acquisition, has been acquired by the observer, the ARPA
should present in a period of not more than 1 min an indication of the target's
motion trend, and display within 3 min the target's predicted motion in accordance
with 3.4.6, 3.6, 3.8.2 and 3.8.3.

12. After changing range scales on which the ARPA facilities are
available or resetting the display, full plotting information should be displayed
within a period of time not exceeding one scan.

5. Operational warnings

1. The ARPA should have the capability to warn the observer with a
visual and audible signal of any distinguishable target which closes to a range or
transits a zone chosen by the observer. The target causing the warning should be
clearly indicated with relevant symbols* on the display.

* Refer to IEC 872 : Marine Automatic Radar Plotting Aids (ARPAs)

2. The ARPA should have the capability to warn the observer with a
visual and audible signal of any tracked target which is predicted to close within a
minimum range and time chosen by the observer. The target causing the warning
should be clearly indicated with relevant symbols* on the display.

* Refer to IEC 872 : Marine Automatic Radar Plotting Aids (ARPAs)

3. The ARPA should clearly indicate if a tracked target is lost, other
than out of range, and the target's last tracked position should be clearly indicated
on the display.

4, It should be possible for the observer to activate or de-activate the
audible warning signal.

6. Data requirements

1. The observer should be able to select any tracked target to obtain
data. Targets selected should be marked with the relevant symbol* on the radar
display. If data is required for more than one target at the same time each symbol
should be separately identified, for example with a number adjacent to the
symbol*.

* Refer to IEC 872 : Marine Automatic Radar Plotting Aids (ARPAs)

2. The following data for each selected target should be clearly and
unambiguously identified and displayed immediately and simultaneously in alpha-
numeric form outside the radar area:

1. present range of the target;
present bearing of the target;
predicted target range at the closest point of approach (CPA);
predicted time to CPA (TCPA);
calculated true course of the target; and
calculated true speed of the target.

3. The display of the data in 3.6.2.5 and 3.6.2.6 should include an
identification of whether the data provided is referenced to sea or ground
stabilization.

4, When data for several targets is displayed, no fewer than two items
listed in 3.6.2 should be displayed simultaneously for each target selected. If the
items of data are displayed in pairs for each target, the groupings should be 3.6.2.1

o vk W
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with 3.6.2.2, 3.6.2.3 with 3.6.2.4, and 3.6.2.5 with 3.6.2.6.
7. Trial manoeuvre

1. The ARPA should be capable of simulating the effect on all tracked
targets of an own ship manoeuvre with or without time delay before manoeuvre
without interrupting the updating of target tracking and display of actual target
alpha-numeric data. The simulation should be indicated with the relevant symbol*
on the display.

* Refer to IEC 872 : Marine Automatic Radar Plotting Aids (ARPAs)

2. The operating manual should contain an explanation of the
principles underlying the trial manoeuvre technique adopted including, if provided,
the simulation of own ship's manoeuvring characteristics.

3. It should be possible to cancel a trial manoeuvre at any time.

8 Accuracy

8.1 The ARPA should provide accuracies not less than those given in 8.2 and 8.3
for the four scenarios defined in appendix 2. With the sensor errors specified in appendix
3, the values given relate to the best possible manual plotting performance under
environmental conditions of + 10 ° of roll.

8.2 An ARPA should present within one minute of steady state tracking the
relative motion trend of a target with the following accuracy values (95% probability
values).

Data Scenario  Relative course (degrees) Relative speed (knots) CPA (nautical miles)

1 11 2.8 1.6
2 7 1.6 -

3 14 2.5 1.8
4 15 1.5 2.0

Note 1 : In steady state tracking both own and target ship follow straight line
course at constant speed.

Note 2 : Probability values are the same as confidence levels.

8.3 An ARPA should present within three minutes of steady state tracking the
motion of a target with the following accuracy values (95% probability values).

Relative Relative CPA True
. . TCPA  True course

Data Scenario course speed (nautical (min) (degrees) speed
(degrees) (knots) miles) g (knots)

1 3.0 0.8 0.5 1.0 7.4 1.2

2 2.3 0.3 - - 2.8 0.8

3 4.4 0.9 0.7 1.0 3.3 1.0

4 4.6 0.8 0.7 1.0 2.6 1.2

8.4 When a tracked target, or own ship, has completed a manoeuvre, the system
should present in a period of not more than 1 min an indication of the target's motion
trend, and display within 3 min the target's predicted motion, in accordance with 4.6, 3.6,
8.2 and 8.3. In this context, a "manoeuvre of own ship" should be deemed to consist of an
alteration of course of + 45 °in 1 min.

8.5 The ARPA should be designed in such a manner that under the most
favourable conditions of own ship's motion the error contribution from the ARPA should
remain insignificant compared to the errors associated with the input sensors, for the
scenarios of appendix 2.
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9 Connections with other equipment

9.1 The ARPA should not degrade the performance of any equipment providing
sensor inputs, and the connection of the ARPA to any other equipment should not degrade
the performance of that equipment. This requirement should be met whether the ARPA is
operating or not. Additionally, the ARPA should be designed to comply with this
requirement under fault conditions as far as is practicable.

9.2 The ARPA should provide an indication when any input from an external
sensor is absent. The ARPA should also repeat any alarm or status messages concerning
the quality of the input data from its external sensors which may influence its operation.

10 Performance tests and warnings

The ARPA should provide suitable warnings of ARPA malfunction to enable the
observer to monitor the proper operation of the system. Additionally, test programmes
should be available so that the overall performance of ARPA can be assessed periodically
against a known solution. When a test programme is being executed, the relevant test
symbols* should be displayed.

* Refer to IEC 872 : Marine Automatic Radar Plotting Aids (ARPAs)

11 Sea and ground stabilization

11.1 The ARPA should be capable of sea and ground stabilization.

11.2 Log and speed indicators providing inputs to ARPA equipment should be
capable of providing the ship's speed through the water in the fore and aft direction.

11.3 The ground stabilized input may be provided from the log, from an electronic
position-fixing system, if the speed measurement accuracy is in accordance with the
requirements of resolution A.824(19), or from tracked stationary targets.

11.4 The type of input and stabilization in use should be displayed.

Appendix 1 Definitions of terms to be used in connection with ARPA performance standards

1. Target means any object fixed or moving whose position and motion is
determined by measurements of range and bearing on radar.

2. Relative course means the direction of motion of a target relative to own
ship's position expressed as an angular displacement from north. It is deduced from a
number of measurements of target range and bearing on own ship's radar.

3. Relative speed means the speed of a target relative to own ship's position. It
is deduced from a number of measurements of target range and bearing on own ship's
radar.

4. Relative motion means the combination of relative course and relative
speed.

5. True course means the true direction of motion of a target expressed as an
angular displacement from north. It is obtained by a vector combination of target relative
motion and own ship's true motion.*

6. True speed means the speed of a target obtained by a vector combination
of target relative motion and own ship's true motion.*

7. True motion means the combination of true course and true speed.

8. True bearing means the direction of a target from own ship or from another
target expressed as an angular displacement from north.

9. Relative bearing means the direction of a target from own ship expressed as
an angular displacement from own ship's heading.

10. True motion display means a display across which own ship and each target
moves with its own true motion.

11. Relative motion display means a display on which the position of own ship
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remains fixed and all targets move relative to own ship.

12.  Azimuth stabilized display means a display in which the azimuth orientation
relative to a nominated true bearing is fixed.

13.  North-up display means an azimuth stabilized display in which a line
connecting the centre with the top of the display is north true bearing.

14. Course-up display means an azimuth stabilized display in which a line
connecting the centre with the top of the display is own ship's intended course.

15. Heading" means the direction in which the bows of a ship are pointing
expressed as an angular displacement from north.

16. Target's predicted motion means a prediction of future target motion based
on linear extrapolation from its present motion as determined by past measurements of its
range and bearing on the radar.

17. Relative vector means the predicted movement of a target relative to own
ship.

18.  True vector means the predicted true motion of a target as a result of own
ship's direction and speed input. The true vector may be either displayed with reference to
the water or to the ground.

19. Acquisition means the process of selecting a target or targets and initiating
their tracking.

20. Tracking means the computer process of observing the sequential changes
in the position of a target in order to establish its motion.

21. Target swop means a situation in which the incoming radar data for a
tracked target becomes incorrectly associated with another tracked target or a non-
tracked radar echo.

22. Acquisition area means an area set up by the observer which should
automatically acquire a target when it enters such an area.

23. History means equally time-spaced past position of a target which is being
tracked. The history may be relative or true.

24.  Trails means tracks displayed by the radar echoes of targets in the form of a
synthetic afterglow. The trails may be either relative or true. The true trails may be sea or
ground stabilized.

25. Echo reference means a facility for indicating that a particular fixed
navigational mark which is being tracked is to be used as a ground stabilized reference.

26. Trial manoeuvre means a facility to assist the observer in making the correct
manoeuvre for navigation and collision avoidance purposes.

27. Suppressed area means an area set up by the observer within which targets
are not acquired.

28. ERBL means the electronic range and bearing line used to measure bearings
and/or ranges.

29. CPA/TCPA stands for closest point of approach (CPA) and time to closest
point of approach (TCPA) limits from own ship as defined by the observer, to give warning
of when a tracked target or targets will close to within these limits.

30. Bow passing prediction" is the situation associated with a target which is
crossing or predicted to cross ahead of own ship.

31. Bad echo is the name associated with a tracked target which appears to
have been temporarily lost or which has a poorly defined radar aspect, so that it does not
have tracking ability.

32. Lost target is the name associated with a target that is no longer being
tracked due to having been lost or obscured.
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33. Sea stabilization is a mode of display whereby own ship and all targets are
referenced to the sea, using gyro heading and single axis log water speed inputs.

34. Ground stabilization is a mode of display whereby own ship and all targets
are referenced to the ground, using ground track or set and drift inputs.

35. Predicted points of collision is a graphical representation of where
predicted collision intercept points lie with respect to own ship and other targets.

36. PAD means the predicted area of danger defined around a predicted close
guarter situation area. The size is determined by speed ratios between own ship and the
target in question and CPA distance limits as defined by the observer.

37. Map Lines means the navigational facility whereby the observer can define
lines to indicate channels or Traffic Separation Schemes. Sometimes called Nav lines, these
lines require ground stabilization to stop them drifting.

Note: Where reference is made to target range, bearing, relative course, relative
speed, closest point of approach (CPA) or time to closest point of approach (TCPA), these
measurements are made with respect to the radar antenna.

Appendix 2 Operational scenarios
For each of the following scenarios, predictions are made at the target position
defined after previously tracking for the appropriate time of 1or 3min:

Scenario 1
Own ship course 000 °
Own ship speed 10 knots
Target range 8 nautical miles
Bearing of target 000 °
Relative course of target 180 °
Relative speed of target 20 knots
Scenario 2
Own ship course 000 °
Own ship speed 10 knots
Target range 1 nautical mile
Bearing of target 000 °
Relative course of target 090 °
Relative speed of target 10 knots
Scenario 3
Own ship course 000°
Own ship speed 5 knots
Target range 8 nautical miles
Bearing of target 045 °
Relative course of target 225°
Relative speed of target 20 knots
Scenario 4
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Own ship course 000 °

Own ship speed 25 knots
Target range 8 nautical miles
Bearing of target 045 °

Relative course of target 225°

Relative speed of target 20 knots

Appendix 3 Sensor errors

The accuracy figures quoted in 3.8 of these standards are based upon the
following sensor errors, and are appropriate to equipment complying with the
performance standards for shipborne navigational equipment.

Note: means "standard deviation".

Radar

Target glint (scintillation) (for 200 m length target)
Along length of target =30 m (normal distribution)
Across beam of target =1 m (normal distribution)

Roll-pitch bearing : The bearing error will peak in each of the four quadrants
around own ship for targets on relative bearings of 045°, 135°, 225° and 315°, and will be
zero at relative bearings of 0°, 90°, 180° and 270°. This error has a sinusoidal variation at
twice the roll frequency.

For a 10° roll the mean error is 0.22° with a 0.22° peak sine wave superimposed.

Beam shape - assumed normal distribution giving bearing error with = 0.05°

Pulse sharp - assumed normal distribution giving range error with =20 m

Antenna backlash - assumed rectangular distribution giving bearing error + 0.05 °
maximum

Quantization

Bearing - rectangular distribution = 0.1° maximum.

Range - rectangular distribution + 0.01 nautical miles maximum.

Bearing encoder assumed to be running from a remote synchro giving bearing
errors with a normal distribution =0.03°.

Gyro-compass
Calibration error 0.5°.
Normal distribution about this with =0.12°.

Log

Calibration error 0.5 knots.
Normal distribution about this, 3 = 0.2 knots.
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3. KoHuenuuAa, cuMHTE3 W TeXHUYEeCKO OnucaHne Ha  WHTerpupaHma
CMMYNIALUMOHEH KOMIMIEKC.

3.1. KoHuenums.

ba3mpalikm ce Ha aHanAU3UMTE W M3BOAMTE HaNpPaBEHW B MbPBUTE ABE 4YacTW Ha
Hay4YHOTO M3cneaBaHe 6e HanpaBeHO MpoyYBaHe Ha Mas3apa Ha KOpabHWM HaBUTALMOHHM
PAAMONOKAUMOHHM CUCTEMU M CUCTEMM 33 Npeana3BaHe oT cbabcKkBaHe ¢ Len noabop Ha
CTaHAAPTHa CuUCTemMa, OTroBapAwa eAHOBPEMEHHO Ha M3MCKBaHMATA Ha Pesontoums
MSC.192 (79) u Ha Pe3ontoums A.823 (19). Ha npaKTMKa BCEKM NPON3BOAUTEN HA TaKbB TUN
obopyaBaHe e ANbKEeH Aa CMasu 3a/0XKeHWUTe B ABeTe pe3o/touMM M3MCKBAHMA 33 A3
nonyyn ceptmdmMKaT 3a CbOTBETCTBME, KOETO OT CBOA CTPaHa My MO3BOJIABA LIMPOKA
nasapHa peanns3auma npoayKTa.

Ma3apHOTO nMpoy4yBaHe ce GOKycMpa BbpXy MPOAYKTUTE Ha AHrAMMCKaTa dupma
Kelvin Hughes 1 no cneumanHo Bbpxy coptyepHmaT nakeT Manta Digital™ (sx. ®ur. 3.1), ¢
KOMTO ce ynpaenaBaT  oOTAenHMTe  OnokoBe  Ha  KopabHaTa  HaBMrauMOHHa
PaAMONMKALMOHHA CMCTeMa, a CbllO Taka Ce W3Non3Ba M 3a KM300pa3sBaHe Ha

PaZMONOKAUMOHHOTO n3obpaxkeHume (BxK. dur. 3.2).
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®dwur. 3.2 Manta Digital™ — notpebutencku nitepdeinc

Kbm BM3MpPaHMAT codTyep e MHTerpmpaHa OyHKUMOHANHOCTTA Ha cMcTemaTta 3a
npegnassaHe oT cONbCKBAHE 33 OCUTypABaHe Ha He3onacHa Hasurauma (8. dur. 3.2).

CodryepHmaT nakeT Manta Digital™ otrosapa Ha u3McKksaHuATa Pesonoums
MSC.192 (79) » Ha Pesontouma A.823 (19) Ha MMO, KaTo nNpuTeKaBa BCUYKM 3a/10XKEHN
OYHKUMOHANHOCTM MO OTHOLWEHWe Ha Npubopu 3a onepaTUBeEH KOHTPOA (BX. dur. 3.3),
AeTannHoCT Ha n3obpassBaHe Ha MHPOPMALIMATA U TOYHOCT Ha M3IMEPBAHUTE NapaMeTpH,
0PV T HaAXBbPAA C Bb3MOXKHOCTTA CM 1@ paboTu B T.H. S-Mode, KomTo He ce pasrnexaa
B HacToALla MOHorpadus.

CodryepHuaT nakeT Manta Digital™ nsnonssa onepaumoHHata cuctema Microsoft
Windows kaTo paboTHa cpefa, KOeTO No3BOAABa Aa Obje MHCTaNMpaHa Ha NPOM3BOJIEH
nepcoHaneH KoHMtoTbp nog Microsoft Windows.

KomyHMKaumaTa ¢ HaBUraUMOHHMTE CEH30pM MOXKe Aa Obe ocbliecTBeHa 4pes
M3MNON3BaHE HA CEepUMHM KOMYHWMKAUMOHHW nopToBe Mo CTaHAapT RS-232 wam 4pes

M3non3BaHe Ha mpexkoB nHTepdenc CATS Ethernet nam CanBus.
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®wur. 3.4 Manta Digital™ — cypoBo paanonoKauroHHO n3obpaxeHue 1 MHTerpupaHa

KapTWHa OT UMdpoBa Kamepa
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3a pPeann3npPaHEeTo Ha NHTETPUPaHNA CUMYTaUMNOHEH KOMIMNEKC, Ha TO3M eTan €

HEOX0AMMO Cb3/aBaHETO Ha copTyepeH Npouecop, KOMTo Aa 3axpaHn CodTyepHUAT NakeT

Manta Digital™ ¢ HeobxoanmuTe oaHHN.

I'Ipe,qnara Ce N3MON3BaHETO Ha KOHUENUMA KNNEHT-CbPBBP, KATO CbPBBPHATA HacCT

ce M3Mb/AHABA OT CcOdTyepHMA MPOLECOP, a KAMEHTCKATa 4acT OT Heobxoaumuat 6poi

nHcTanaumm Ha CodpryepHua nakeT Manta Digital™ B cbotseTcTBME € 6pos Ha 0ByYaemmTe.

CodTyepHMAT Npouecop e pa3paboTeH B cpeda Ha Matlab 1 usnbaHABa cneaHuTe

OCHOBHM d)yHKLI,VIOH&fIHVI 3a4a4n:

OcurypaBa KOMyHUKaUMATA MeXay PaboTHUTE CTaHUMM Ypes3 M3MoaA3BaHe
Ha /IoKanHa MpexKa (BX. dur. 3.6);

OcurypaBa pabotata Ha MHCTPYKTOpa nNpu Cb3daBaHe, KOHTPOA,
apxmBMpaHe ¥ oLEeHKa Ha U3MbJHEHWETO Ha 3aa4mTe;

Cb3naBa BMpTasHa cpefa 3a MNPOBeXAaHe Ha YNparKHeHWATa, 4Ypes
CUMyIMpaHe Ha BUPTYyaaHN y4ebHu Luenu;

MHTerpmpa mHdopmaumsaTa 3a peasHaTa 0bCTaHOBKA OT CUCTEMUTE 3a
aBTOMaYTMYHa MAEHTMOMKALMA Ha KopabuTe, KaTo MO TO3U HauYMH ce
yBe/M4yaBa BpoAT Ha UenuTe B yMNpakHeHUsTa M ce nocTura edekt Ha
obyueHue B cpeda Ha gobaBeHa peanHocT (BX. dur. 3.5);

MHTerpmpa MHbopmaumaTa oT AOMbAHUTENHU peanHn KopabHu ceH3opu
(undpoB aHemomeTbp, Buacokamepu, GPS npuemHuum n ap., BX. dur.
3.4)

OcyrypsBa Bb3MOMKHOCT 3a ynpajeHue Ha ,cobcTBeHMAa Kopab” Ha
obyyaeMma NOCpeCTBOM NEPCOHANEH NaHes 3a yNpaBaeHue;

Mogaennpa ABUMKEHWETO Ha ,cobcTBeHns Kopab” ypes m3nonssaHe Ha
[aHHM 33 uMpKynaumata (Bx. ®ur. 3.9), nHepumata (Bx. dur. 3.10) u
CbOTBETCTBMETO Ha 0HOPOTUTE, CKOPOCTTAa WM rpellkaTa B M3mepBaHe Ha
CKOPOCTTa, KaKTO M BAMSAHWETO Ha BATbpa oT ,PaboTHM Tabauum Ha
wypmaHa“ (ship particulars) 3a cboTBeTHMSA Kopab (BK. dur. 3.7 n dur.
3.8);

Moaennmpa MHOOPMALMOHHMAT CAOM CbC CYPOBO PaZMOIOKALMOHHO
nsobpaxeHue (radar overlay) 3a BcAka OT paboTHUTE cTaHuMK (training
stations), ype3 M3non3BaHe Ha GopmaTbT 3a NpefaBaHe Ha pafapHM

AaHHK Asterix (Bsk. Pur. 3.4);
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Ha ¢ur. 3.5 e nokasaHa ¢yHKUMOHANHATA CXEMA HA MHTErPUPAHUA CUMYNALMOHEH
KOMMEKC 33 NOAroTOBKA Ha MOPCKM O0bULLEPU MO KOPAaOHU PaAMONOKALMOHHN CUCTEMU U
CUCTEMM 3a npennas3BaHe OT CONbCKBAHE Ha MOPe, KaTo 3a Mo-ronama npernegHocT

pa6OTHl/ITe CTaHUMKM Ca M306pa3eHl/I Camo C eaANH MOHUTOP.
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®ur. 3.5 OyHKUMOHaNHa cxema
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Ha

codTyepeH npouecop

KOMMaeKkca CTOM aBTOPCKUAT

Ha

B ocHoBaTta

MHCTPYKTOPCKATa CTaHUMA. PaboTHuTe CTaHUMWM Ca O60py,£|,BaHl/I C ABa MOHWTOpPa, KaTo

OOMBAHUTENHUAT CE U3M013Ba 3a YNPaBAeHUe Ha ,,cobcTBEHMA Kopab”.
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@ur. 3.6 JTormyecka KOMYyHUKALMOHHA CXema
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SHIP SPECIFICATION CARD
Ships Name | Avente Dead Weight | 3750t
Call Sign | N/A Displacement | 54861
Build | 2006 Draught Forward [4.5m
Date | 10/10/13 Draught Aft [5.0m
SHIP'S PARTICULARS ANCHOR CHAIN
Length Overall [ 1048 m Port | 8 shackles
Moulded Breadth | 156 m Starboard |9 shackles
Bulbous Bow | Yes Stern | N/A
PROPULSION PARTICULARS
Engine Type | Wirtsili 8L 32 Max. Power 2999 KW
Propeller Type |CPP
Engine Order RPM/ Pitch Speed (K) Engine Order RPM / Pitch
Full Sea Full Sea
A A
H Full 10 17 S Full 10
E Half 7 13 3 Half 7
5 Slow 4 8 R Slow 4
Dead-Slow 2 5 " Dead-Slow 2
Time Limit Astern |15 sec Full Ahead To Astern | 30 sec
Speed At Minimum RPM (25K Astern Power | 80% Ahead
STEERING PARTICULARS
Rudder Type | Balanced Rudder Angle to Neutral Effect | 0°
Maximum Angle |45 Bow Thruster | 290 KW
Hard-Over to Hard-Over | 15 sec Stern Thruster | N/A
0
i
) &
i
L
L)
*-

®ur. 3.7 daHHK 33 moTOpeH Kopab , Avente” (Ship particulars)
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PABOTHMU TABJIMLIN HA 1LY PMAHA
KOPAD "BAPHA"
. Koeduunenr K ='—3-II 3a
Jlennanus na Cuorsercrnme na 7
MATHITHITE KOMIACH oboporure V u All% TAABINTE HARNT. OPHCHTHTH Paanonennanus
rnases | muTesu Hanmenonanne H f*
KK L3 L (xx"xm y A " UI‘“'-'""“P“ MeTpn o I’Kb nu.ten paicr
0| -53 23 MATBK X010 M-x Wa6aa 0| 668 |00 |+05
| -335 -1,0 50 6.0 -5.0 M-k Kannaxpa 67,6 ] 1255 | -05] -1.2
20| -8 +0.5 60 7.5 -4,0 3n. Fonavara moriaa| 99,0 1840 20 |-03] -2v
30 0.1 +2.0 ) 3. Banunk 1880 | 3490 W [+05 ]| 40
40 | +18 +3.5 In. Kanero 2520 4680 40 |+00 | 40
50 | +36 +5,1 cpeen xoi M-k Expene 138] 2110 50 [+0.7 | -53
60 | 451 +6,4 70 9.0 -2,0 In. Tawnw-rene 306,1 | 568.0 o0 [+02 | -52
70 | +65 +7.7 80 10,5 -1.5 8. Esxcimotpan 590 109.5 0 | 200]| -25
R0 | +7.8 +8.Y M-x Tanara 62,51 1160 RO |+0.7 | +20
90 | +88 [+r00 M-k Estmne od 1 100] | oo J+r5 [+12
100 | +96 |+109 1LICH X0 u, Mo 6O 1700 100 [+19] 10
10 |+10.1 [+11.6 90 12,0 $0.0 M-k Boanesnk 217] 403f [ 10 [+22] -25
120 | 4103 [+12] 110 15,0 +1.5 M-x Hnan 436 RLOIL 20 |40 ] -29
130 |+102 | +123 120 18.0 +3.0 n. Kntka 21501 40001 | 130 |+20 | -26
140 | +08 |[+1722 M-k Macacn noc 3751 696) 1 10 [+00 | -12
150 | 403 |+118 3 A 1lalia 016 [9300] ] 150 | .06 |+10
100 | +84 |+11.2 . I | .02 |+18
170 | 475 |+102 Lnpkysanus Huepuns 170 _|+08 | +0,7
180 | +57 +87 Orxaoenme 180 [+14 | -06
190 | +44 +6,9 OBopurn Wil [y Hpontso i xona S T 190 [+22 | -20
200 | +2.4 +4.0 5 o wat, | o, | [ 200 |+27 | -32
210 | +05 +2.7 FI P EL 30 20 M. npeden-cmon 60| 72 210 1429 | -4/ I
220 1.4 +0.3 3 e 10,0 6.5 Cp. npedent-cmim 20| &5 220 1424 | 47
230 | -32 :1.9 ] 60 4.5 11 npedern-cmon N0 | 00| 230 |+ | 49
240 4.9 :3.9 » T 140 91 M. npeden-n. aden 10| 15 240 {+05 | 48
250 | 67 5.8 1. (] v <60 Cp. npedenn. waden 20| 25 250 1407 ) 45
200 | R0 2.5 oy 18,0 120 1 npedenn. wden d0| 40 260 14161 41
270 0,2 -8,2 3 N 23 15 270 |+27 | -15
20 |02 |87 | 31955 T 50 Bucomua na 280 [+3,0 | 29
290 | 107 | -89 T o 30 i trocontald 29 [+20] -23
3 | -10.9 8.6 n L B 15 e rpoitxn Ll o {+10 4 -1.7
3| <1006 -8,2 1 N 75 ) MCTpI I | 200 | L1
320 | -10.2 74 ')l)l T 15.0 100 Lt mocmux npu cp. casewe 5,60 | Y3 320 | .05 ] 05
330 05 62 Nod woeniix —="— =" A 330 | -0 |+02
Mo | x2 -5.1 Juekab. Vg v L't naniu "= —"— 23 1| Mo | 14 | 408
350 6,9 A0 350 | 08 | +0L0
Bansnne na narwpa (apeiid) npn K=1°3
3 N
. 10° | 30° | 50° ) 70° | 90% [ 1107 | 130° [ 150° [ 1707 107 ) 300 | 507 | 70° | 90 | 11oe | 1300 | 1500 | 1700
050101 (0210210303 03 02]n2fjor] wlo3losfr2)rsii6lrs|r2lous]os
Dol ot fo2lodjoe3josfoifojo2fjorf rwojoijooflr4rstirvlrs|rdifon|ns
D00l o3 losS|o6loolos]ns]od]|nl LMV od Lr L7 2122120072 L )og
DROL O | 040608080806 0401 o413 1024125 24101304
0002105 lost oLl rolos oS 2]l 1s0fosrs|22)27 292712211505
wolo2loefrolr2lrsfr2lrofoolo2] wnfoslrzlastarlsslarlas] 77106

®ur. 3.8 [laHHM 32 MOTOpeEH Kopab ,,BapHa” (PaboTHM Tabamum Ha LypmaHa)
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Advance (n mile)
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®ur. 3.9 Unpkrynauma Ha kopaba

Ctp.92 07134



32 - _ A
3.1
3.0
2.9 g
2.8
27

24 —
23 — - ! -
22 |
21 A
20 —
1.9 i =8 &
1.8 ! |

et

1.7 - - i
7 & ',.I‘E

AT
1.6 - e e &

1.5 . e

1.4 H Ji._j:/ '”‘%/
13
1.2
1.1 —— -
1.0
09 .

0.8 |— -
/ J )
0.7 : )= .

U.S e - L r -~ -~
0.4
0.3 7

5
&
0.2 4
. L,
P Pty
Es /f“'-l“.'rr-’

0.1 < =
ZZmEE

0.0

Stopping distance (n mile)

T
AN
G
o
—
T
Y

h N

oy

_‘
R
At
.
o
Iy
.
Y
E
5
!

-,

b

.
)
W T

b W N
L]
L1

K
M

NN
A
T
Slow ahead
T
Half ahead
Full ahead

1
01 2 3 456 7 8 910 111213 1415 16 17
Approach speed (kn)

120 200 280 40} rpm

®ur. 3.10 MIHepumanHu KpmBM Ha Kopaba

B pe3yntaTt Ha HanpaBeHWTe MPOYBAHWUA U HAay4YHU U3CNeABaHMA, U B pe3yaTaT Ha
copTyepHaTa peanm3aumMAa Ha 3a/0XKeHaTa KOoHUenuuAa, B paloHa Ha Bucweto
BOEHHOMOPCKO yyYuaule e Cb3ZadeH WHTerpMpaH CUMyNaUMOHEeH KOMMJEeKC 3a
NOAroTOBKA Ha MOPCKM obuuepn No KopabHM pPaaMONOKALMOHHM CUCTEMM U CUCTEMM 33

npennassaHe oT cOabCcKBaHe Ha mope (BX. dur. 3.11 n dur. 3.12).
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®ur. 3.11 CHMMKa Ha KabuHeT
LMHTerpmpaH cMmyauMoHeH KOMMJIEKC 3a NOATrOTOBKA Ha MOPCKM oduLLEepn Mo KopabHu

pPagnoN0KaUMOHHN CUCTEMN N CUCTEMW 3a Npeana3BaHe OT cbNbCKBaHe Ha N\ope“

®ur. 3.12 CHMUMKa Ha KabuHeTt

LSMHTErpnpaH cMmynaumoHeH KOMMIEKC 3a NOAroTOBKa Ha MOPCKM oduLLepyn No KopabHK
PAAMNONOKALMOHHM CUCTEMM M CUCTEMM 3a Npeana3BaHe oT cbabckBaHe Ha mope”

Ctp. %4 o1 134



3.2. TexHWYeCcKOTO onucaHue.

TexHN4YecKoTO onMcaHne e NpeaHa3Ha4YeHo 3a M3yvyaBaHe M NoaabpKaHe B 40OPO
TEXHUYECKO CbCTOAHME Ha WHTErpuMpaHus CUMyNaUMOHEH KOMMAEKC oT obyydaemute,
obCNyKBaLIMA CbCTaB M NpenoaaBaTenmTe-MHCTPYKTopu. ONMCaHMETO CbabpKa CBeAEeHMS
3@ OCHOBHWTE TAKTUKO-TEXHUYECKM XAPaKTEPUCTUKM Ha WHTErpMpaHua CUMyIaLMOHeEH
KOMMJIEKC, YCTPOMCTBOTO M NpUHUMNAG Ha paboTa Ha CbCTaBAABALIMTE FO KOMMOHEHTM U
YyCTPOMCTBa, HeobXxoAMMM 33 MNpaBWAHATa eKCnaoaTaumMa M MNbAHOTO M3MOA3BaHE Ha
HeroBmTe TEXHUYECKN Bb3MOXKHOCTU.

3.3. [lpeaHa3Ha4yeHue.

NHTEerpmpaHmnaT cMmynaumMoHeH KOMMAEKC 3@ NOAroTOBKa Ha MOPCKM oduuepn no
KopabHM paanonoKaLUMOHHN CUCTEMWN U CUCTEMM 33 Npena3BaHe oT cbabckBaHe Ha Mope
e npeAHa3HayeH Ja MoAenvpa WM cuMmMynmpa OOKpb)KaBallaTa HaABOAHA MOPCKa
06CTaHOBKa B MHTEPEC Ha OCbLLECTBABAHETO HA KOMMIEKCHA NOAroTOBKa 3a Hbe3lonacHaTa
HaBWUrauMa M MaHeBpMpaHe Ha KopabuTe, Yype3 onepaTMBHO WM3MON3BAHE HA KOpPabHM
PaANOSIOKALMOHHM CTaHUMKM 1 cnuctemm ARPA.

®PYHKYUOHANHOMO My npedHa3aH4YeHue 8 y4yebHuUA npouec e 3a NposexoaHe Ha
mpeHUposKU U npakmu4ecku 3aHAMUA no HayuoHaneH cmaHdapm ,M3non3saHe Ha
PAOHOMOKAYUOHHA CMAHUUA U a8mMOMamu3upaHa paduosoKayuoHa cucmema  3a
npednazsaHe om cbabCKBAHe 3a ocueypAsaHe 6be3onacHocm Ha KopabonsnasaHemo”,
modenHu Kypcose Ha MexdyHapodHama mopcka opeaHusayus 7.03 u 7.01, pechnekmusHo
1.07 u 1.08.

N3rpaxaaHeTo Ha WMHTErpMpaHuAT CMMYAAUMOHEH KOMMAEKC Ha OCHOBAaTa Ha
KOMMIOTbPHO MOAEAMpPaHe M CMMyaaLMA B MpPEXoBa cpeda OT TUM KAMEHT-CbPBBP My
npuaaBa XapaKTep Ha OTBOPEHa CUCTeMa, MpPUTEXKaBalla rOAEeMM BB3MOMKHOCTM MO
OTHOWIEHME Ha YCbBbLPLIEHCTBAHETO M pPa3WMPABAHETO Ha Kpbra OT 334a4n Mo
NoAroToBKaTa Ha 6bAELINTE MOPCKM KannTaHM.

3.4. OCHOBHM TEXHUYECKN OAHHW.

- Bpot peanHn KopabHW paaMONOKALUMOHHM CTaHUMK — 1;

- Bpolt peanHn unpposn aHemomeTpm — 1;

- Bpoi peanHn CCTV kamepun — 1;

- Bpoi peantu AlS npuemHuum — 1;

- Bpoit peanHn GPS npuemHunum — 1;

- Bpoit paboTHN KoH301M — 15;
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- Bpot paboTHM mecta — 30 + 2;

- PaioHM 3a npoBekaaHe Ha obydyeHmne > 35;

- Tunose ynpasasemm kopabu (cobcTeeH Kopab) > 65;

- OcurypsBaHe Ha BCekM Kopab C paAMonoKauMoHHa WHGopMauusa 3a
CbBMECTHOTO pa3nosioXKeHue Ha Kopabute (uenute);

- OcurypaBaHe Ha BcekM Kopab ¢ AIS uHbopmauma 33 CbBMECTHOTO
Pa3MNo0XKEHNE Ha KopabuTe (LenuTe);

- Bb3npoussexkagaHe Ha TpaeKkTopuATa Ha ABUMXKEHME Ha KopabuTe BbPXY
nynTa Ha NpenoAaBaTens-MHCTPYKTOP;

- [1BycTpaHHa Bpb3Ka Mexay obyvyaemua n npenosasaTena-mHCTPYKTOP;

- 3axpaHBaHe — 220V, 50Hz

3.5. CubcraB Ha MHTErpupaHma cMmynaumoHeH KOMMNAeKc.

NHTEerpMpaHmnAT CMMynaumMoHeH KOMMNIEKC 33 NOAroTOBKa Ha MOPCKKM oduuepn no
KopabHW paZMONOKaUMOHHM CUCTEMM U CUCTEMM 33 Npeana3BaHe oT CONbCKBaHE Ha Mmope
€ pasno/ioKeH B OTAENHO MOMelleHMe B KOETO € pPasno/oXKeH W NyATbT Ha
npenoaaBaTena-mHCTPYKTOP (MHCTPYKTOPCKA CTaHUMA).

3.5.1. MHCTpYKTOpPCKa CTaHUumA.

MHCTpyKTOPCKaTa CTaHLUMA ce CbCTOM OT NepcoHaneH KOMMNTbP, obopyaBaH C ABa
MOHMTOPaA W  MyNTUMEeOMEH NPOEKTOP, aBTOPCKM MnporpameH npoaykt (codtyep)
CMHTEe3MpaH B pe3ynTaT Ha HacCTOoALLOTO HAayYHO M3CneaBaHe 3a ocurypABaHe Ha paboTaTa
Ha Lenma CMMynaUMOHEH KOMMJEKC.

MocpeaCTBOM WMHCTPYKTOPCKATa CTaHUMA Ce 3a[aBaT Ha4Ya/HOTO Pa3no/iIOXKeHMe
Ha KopabuTe M pailoHa 3a NpoBeXJaHe Ha CMMynaumATa, OLEHABAT ce AeMCTBMATA Ha
oby4yaemuTe NpW M3NbAHEHME HaA MOCTaBeHUTe 3adavn. MHbopmaumATa 33 B3aMMHOTO
Pa3noNoXKeHNe N ABUKEHNETO Ha cobcTBeHMA Kopab 1 0bKpbKaBaLmMTe KOopabun 1 0beKTK
ce TpaHCAMpa BbPXY MOHMUTOP OT paboTHaTa KOH30/1a Ha obyvyaemusa, KOMTO M3MbAHABA
ponATa Ha eKkpaH Ha KopabHa pagmonokaumoHHa cTaHuma (KP/IC) mam cuctema 3a
npeanassaHe oT cbabeckBaHe Ha mope (ARPA).

3.5.2. PaboTtHa KoH3ona (nynT Ha oby4aemus).

PaboTHaTa KOH30/M1a Ce CbCTOM OT MepcoHaNeH KOMMTbp obopyaBaH C ABa
MOHWTOPA, aBTOPCKM COPTyep CMHTE3MpPaH B pe3yaTaT Ha HACTOALLOTO HAayYHO M3CaenBaHe
3a MoJennpaHe Ha ABWMKEHWETO Ha cobcTBeHMA Kopab, ocurypaBaHe Ha KOMYHMKALMATA C

WHCTPYKTOPCKaTa CTaHUMA M TPAHC/IMPAHe Ha AaHHW KbM paZlapHMA MOHUTOP.
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3.6. Bb3MOXXHOCTM Ha MHTErpupaHMA CUMYIaLMOHEH KOMIM/IEKC 32 MOArOTOBKA Ha
MOpPCKM oduLepn no KopabHM paanoNOKaLUMOHHU CUCTEMU U CUCTEMM 3a NpeanassaHe oT
cbrbCcKBaHE Ha Mope.

N3rpafeHnaT Ha CMMYNALUMOHHMA KOMMNIEKC OTroBapa Ha BCUYKM M3MCKBaAHMA Ha
Ha MeXAyHapoAHUTE W HaAUMOHANHMTE CTaHAapTW, PernameHTMpallM NoAroToBKaTa Ha
KanuTaHWTe Ha MOPCKM Kopabu no OTHOlIeHMe no3HaBaHeTo W paboTata ¢ KopabHwu
HaBUraLMOHHW PAANONOKALMOHHN CTaHLMK U CUCTEMM 3a Npeana3BaHe oT cbbCKBaHe 3a
ocurypsiBaHe Ha 6e3onacHa HaBurauma pasrnegaHu B MbpBa M BTOPa YacT Ha HACTOAWOTO
Hay4YHO M3cneaBaHe.

OcBeH 3a npodecMoHanHa MNOArOTOBKA B KypcOBE 3a [AOMb/AHUTE/HA
KBaNMUKaLMA, UHTETPUPAHMAT CUMYNALMOHEH KOMMIEKC MOXKe a bbae 6bae M3Nnon3saH
B NpoLleca Ha oby4yeHne 3a NosiydaBaHe Ha BUCLE MOPCKO obpa3oBaHMe B AUCLUNIUHATE
CBbP3aHM C HEe30MacHOTO pa3mMMHaBaHe Ha KopabuTe, Ypes3 MpaKkTUYecKo pellaBaHe Ha
334344 B TemuTe No: 6e30mnacHo pa3mmHaBaHe Cc eHa Les; 6e30nacHO pa3mMHaBaHe ¢ ABe
uenu; 6e30nacHO pasmuHaBaHe C TpW Lenn; BesonacHo pasmMHaBaHe C YeTUPU Lean u
H6e3onacHo pa3mmHaBaHe c KopabeH MNOTOK.

MpumepHK 3a1a4M ca faAeHN B CNeHUTE NUTEPATYPHU U3TOYHULIN:

° benes bn., l'eoprues I., ,C60pHMK 3a4a4n 3a Be3onacHO pasMmMHaBaHe Ha

Kopabute®, BapHa, 2016, ISBN: 978-619-7026-16-0;

) Katepos H. M., Bacunes B. K., ,,C60pHMK OT 334aunm MO MaHeBpupaHe”,

BBMY "H. /1. Banuapos", 2002;

° leoprunes I., ,be3onacHo pasmuHaBaHe Ha Kopabute”, MK Komnac, 2001,

ISBN 954-701-128-6;

° Alan Bole, ,Radar and ARPA Manual”, 2005, ISBN: 0-7506-6434-7

Ha ¢urypm ot 3.13 o 3.15 ca nokasaHu NpMMepHM 3a4aun 3a onpeaensaHe Ha
H6e30nacHM KypcoBe M CKOPOCTWM 3a npena3BaHe OT COAbCKBAHE 3a OCUTypsBaHE Ha

Hbe3onacHa HaBuraums.
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4. CTaHgapTV U NPOTOKO/IM 32 0bMeH Ha MHPOpMaLKA.

B WNHTerpuMpaHmAT  CMMYJAUMOHEH  KOMMAEKC Ce  W3MO0/J3Ba  OCHOBHO
mexayHapoaHmat ctaHgapT NMEA 0183 3a cumynmpaHe Ha AaHHUTE Ha HaBUraUMOHHUTE
CEeH30pM M 33 peanmsmpaHe Ha KOMYHWKALMATA MeXay WHCTPYKTOPCKaTa CTaHUMA U
paboTHUTE CTaHUMKM Ha obydyaemuTe. OCHOBHUTE HABUTALMOHHM CEH30PW Ca NMOKa3aHW Ha

dur. 4.1

®ur. 4.1 OCHOBHM HaBMralMOHHM CeH30pM Ha Bopaa Ha Kopaba

Hal-WnpoKo M3Non3BaHMAT CTaHA4APT 33 NpeAaBaHe Ha JaHHU MeXay KopabHu
ceH3opn n cuctemn e ctaHaapTbT NMEA-0183 u Herosata pasHoBuaHoct NMEA-2000.
CraHaaptbT NMEA-0183 e cb3gageH e oT HaumoHanHaTa acoumauma 3a KopabHa
enektpoHuka (National Marine Electronics Association - NMEA) Ha CALL » kbm aHelHa
[aTa Ce e HaNOoMMN KaTo MexayHapoAeH CTaHAapT. Ton AeduHMpa M3MCKBAHMATA KbM
e/1eKTPUYECKMTE CUTHAAKW, NPOTOKO/IMTE 3a NpedaBaHe Ha AaHHM U cneunduyHuTe
dopmaT Ha MHGOPMALIMOHHUTE CbOBLLEHMSA OT PA3IMYHUTE CEH30PU U/UAN CUCTEMMN.

3a paboTtata Ha WHTErpMpaHWsaT CUMMyNaUMOHEH KOMMJIEKC Ce WM3MNO0A3BaT ce

cnegHute NMEA 0183 cbobLlleHUs 38 CUMYIMPaHe Ha OCHOBHUTE CEH30PU U MHAMKATOPM.




4.1. [aHHuM OT cucTema 3a onpegensHe Ha MecTornosioKeHmne
CTaHOapTHMTE CcbobuleHns, KouToeamH cbBpemeHeH GPS (GNSS) npuemHuk

reHepupa ca:

. SxxDTM Datum Reference

° SxxGBS GNSS Satellite Fault Detection

° SxxGGA Global positioning system fix data

° SxxGLL Latitude and longitude, with time of position fix and status
. SxxGNS GNSS fix data

. SxxGRS GNSS Range Residuals

) SxxGSA GNSS DOP and Active Satellites

° SxXGST GNSS Pseudo Range Error Statistics

. SxxGSV GNSS Satellites in View

. SxXRMC Recommended Minimum data

° SxxVTG Course over ground and Ground speed
. SxxZDA Time and Date

° SXXTXT Text Transmission

Morat Aa 6'b£|,aT M3MNONA3BaAaHN N  HAKOJKO AONb/IHUTENHN C'bO6U_I,eHl/IFI 34

nosayvyaBaHe Ha AOMNb/IHUTE/THA l/lHCbOpN\aLI,l/lﬂ OT NpUemMHmKa.

° GLQ Poll a standard message (if the current Talker ID is GL)
° GNQ Poll a standard message (if the current Talker ID is GN)
° GPQ Poll a standard message (if the current Talker ID is GP)

CvobueHmne SxxDTM — Datum Reference

Message - DTM

Description - Datum Reference

Type - Output Message

Comment - This message gives the difference between the current datum and the
reference datum.The current datum defaults to WGS84. The reference datum cannot be
changed and is always set to WGS84.

CTpyKTypa Ha cboblleHMeTo:
SxxDTM,datum,subDatum,lat,NS,lon,EW,alt,refDatum*cs<CR><LF>

Mpnumepn:

SGPDTM,W84,,0.0,N,0.0,E,0.0,W84*6F
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SGPDTM,999,,0.08,N,0.07,E,-47.7, W84*1C

OnucaHune Ha CbO6LLI,eHl/IeTOI

F|<|i/d Name Unit format Example Description

0 xxDTM - string SGPDTM DTM Message ID {xx = current Talker ID)

1 datum - string ws4 Local datum code: W84 = WG584, 999 = user
defined

2 subDatum | - string - A null field

3 lat min | numeric 0.08 Offset in Latitude

4 - character S NortlYSouth indicator

5 lon min | numeric 0.07 Offset in Longitude

6 EW - character E East/West indicator

7 alt m | numeric -2.8 Offset in altitude

8 refDatum | - string w84 Reference datum code (always W84 = WG5 84)

9 CE - hexadecimal | *67 Checksum

10 | <CRxLF> - character - Carriage return and line feed

CvobueHmne SxxGBS - GNSS Satellite Fault Detection

Message - GBS

Description - GNSS Satellite Fault Detection

Type - Output Message

Comment - This message outputs the results of the Receiver Autonomous Integrity

MonitoringAlgorithm (RAIM).

e The fields errLat, errLon and errAlt output the standard deviation of the

positioncalculation, using all satellites which pass the RAIM test successfully.

e The fields errLat, errLon and errAlt are only output if the RAIM process
passedsuccessfully (i.e. no or successful edits happened). These fields are never

output if 4 orfewer satellites are used for the navigation calculation (because, in

such cases, integritycan not be determined by the receiver autonomously).

* The fields prob, bias and stdev are only output if at least one satellite failed in

theRAIM test. If more than one satellites fail the RAIM test, only the information

for theworst satellite is output in this message.

CTpyKTypa Ha CbobLLEeHNeTO:

SxxGBS,time,errLat,errLon,errAlt,svid,prob,bias,stddev*CS<CR><LF>

Mpumepn:

SGPGBS,235503.00,1.6,1.4,3.2,,,,*40

SGPGBS,235458.00,1.4,1.3,3.1,03,,-21.4,3.8*5B
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OnuncaHune Ha C'bO6LLI,eHl/IeTOI

Fll\leold Name Unit format Example Description

0 xxGBS - string IGPGBS GBS Message ID (xx = current Talker 1DJ

1 time - hhmmess.ss 235503.00 UTC time to which this RAIM sentence belongs, see
note on UTC representation

2 errlat m  [numeric 1.5 Expected error in latitude

3 errLon m  [numeric 1.4 Expected error in longitude

4 errAlt nn  |numeric 3.2 Expected error in altitude

5 svid - numeric 03 Satellite ID of most likely failed satellite

6 prob - numeric - Probability of missed detection, not supported
(empty)

7 bias m  [numeric -21.4 Estimate on most likely failed satellite (a priori
residual)

B stddev m  |[numeric 3.B Standard deviation of estimated bias

9 cs - hexadecimal  |*5B Checksum

10  |[<CRXLF> - character - Carriage return and line feed

CvobuieHne SxxGGA - Global positioning system fix data

Message - GGA

Description - Global positioning system fix data

Type - Output Message

Comment - The output of this message is dependent on the currently selected datum
(default:WGS84)

Time and position, together with GPS fixing related data (number of satellites in use,
andthe resulting HDOP, age of differential data if in use, etc.).

CTpyKTypa Ha cbobLleHneTo:

SxxGGA, time,lat,NS,long,EW,quality,numSV,HDOP,alt,M,sep, M, diffAge,diffStation*cs<CR><
LF>

Mpumep:
SGPGGA,092725.00,4717.11399,N,00833.91590,E,1,08,1.01,499.6,M,48.0,M,,*5B

OnucaHmne Ha MHOMKATOPaA 3a Ka4eCTBO.

Quality indicator |Description, see also position fix flags description
0 No Fix/Invalid

1 Standard GPS (2D/3D}

2 Differential GPS

6 Estimated (DR)FiK
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OnuncaHune Ha C'bO6LLI,eHl/IeTOS

Field | Name Unit | Format Example Description

No.

0 |xxGeR - string $GPGGA GGA Message 1D (xx = current Talker ID)

1 time - hhmmss.ss 092725.00 UTC time, see note on UTC representation

2 lat - ddmm. 471711399 | Latitude (degrees & minutes), see format description

MMMmmm
3 |us - character N North/South indicator
4 long - dddmm. 00833.91590 |Longitude (degrees & minutes), see format
MMMmmm description

5 EW - character E EastWest indicator

6 |quality |- digit 1 Quality indicator for position fix, see table below
and position fix flags description

7 numsv - numeric 08 Number of satellites used (range: 0-12)

8 HDOP - numeric 1.01 Haorizontal Dilution of Precision

9 alt m  |[numeric 499 6 Altitude above mean sea level

10 |unlt - character M Altitude units: meters (fixed field)

11 |sep m | numeric 48.0 Geoid separation: difference between geoid and
mean sea level

12 |usep - character M Separation units: meters (fixed field)

13 |diffage |s numeric - Age of differential corrections (blank when DGPS is
not used)

14 |diffstat |- numeric - ID of station providing differential corrections (blank

ion when DGPS is not used)
15 |es - hexadecimal | *5B Checksum
16 |<CR=<LF= |- character - Carriage return and line feed

CvobuweHne SxxGLL —Lat, Lon, and time of position fix and status

Message - GLL

Description - Latitude and longitude, with time of position fix and status

Type - Output Message

Comment - The output of this message is dependent on the currently selected datum

(default:WGS84)

CTpyKTypa Ha CbobLLIeHNeTO:

SxxGLL,lat,NS,long,EW,time,status,posMode*cs<CR><LF>

Mpumep:SGPGLL,4717.11364,N,00833.91565,E,092321.00,A,A*60
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OnuncaHune Ha C'bO6LLI,eHl/IeTOS

Fiald | Name Unit | Format Example Description

No.

0 |xxGLL - string IGPGLL GLL Message ID (xx = current Talker ID)

1 lat - ddmm. 471711364  |Latitude (degrees & minutes), see format description
MMmmm

2 |Ns - character N North/South indicator

3 long - dddmm. 00833.91565 |Longitude (degrees & minutes), see format
rmmmm description

4 EW - character E East/\West indicator

5 time - hhmmss.ss 092321.00 UTC time, see note on UTC representation

6 status - character A ' = Data invalid or receiver warning, A = Data valid.

See position fix flags description.

Start of optional block

7  |posMode | |character |A |Positioning mode, see position fix flags description

End of aptional block

7 cs - hexadecimal | *60 Checksum

8 <CR><LF> |- character - Carriage return and line feed

CvobueHmne SxxGNS - GNSS fix data

Message - GNS

Description - GNSS fix data

Type - Output Message

Comment - The output of this message is dependent on the currently selected datum
(default:WGS84). Time and position, together with GNSS fixing related data (number of

satellites in use, andthe resulting HDOP, age of differential data if in use, etc.).

CTpYKTypa Ha CbobLeHMeTo:
SxxGNS,time,lat,NS,long,EW,posMode,numSV,HDOP,alt,altRef,diffAge,diffStation*cs<CR><
LF>

Mpumepwu:

SGPGNS,091547.00,5114.50897,N,00012.28663,W,AA,10,0.83,111.1,45.6,,*71
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OnuncaHune Ha C'bO6LLI,eHl/IeTOS

Fiald | Name Unijt | Format Example Description

No.

0 |[xxcus - string $GPGNS GNS Message ID (xx = current Talker ID)

1 time - hhmmss.ss 091547.00 UTC time, see note an UTC representation

2 lat - ddmm. 511450897 |Latitude (degrees & minutes), see format description

mmmmm
3 NS - character N North/South indicator
long - dddmm. 00012.28663 |Longitude (degrees & minutes), see format
MMM description

5 EW - character E East/West indicator

6 |posMode |- character AA Positioning mode, see position fix flags description.
First character for GPS, second character for
GLONASS

7 numsv - numeric 10 Nurnber of satellites used (range: (0-99)

8 HDOP - nuMeric 0.83 Horizontal Dilution of Precision

9 alt m  |numeric 111.1 Altitude above mean sea level

10 |sep m  |numeric 456 Geoid separation: difference between geoid and
mean sea level

11 |diffRge |s nuMmeric - Age of differential corrections (blank when DGPS is
not used)

12 |diffstat |- nuMeric - ID of station providing differential corrections (blank

ion when DGPS is not used)
13 |es= - hexadecimal | *71 Checksum
14 |<CR=<LF= |- character - Carriage return and line feed

CvobueHne SxxGRS - GNSS Range Residuals
Message - GRS

Description - GNSS Range Residuals

Type - Output Message

Comment: This messages relates to associated GGA and GSA messages. If less than 12 SVs

are available, the remaining fields are output empty. If more than 12 SVsare used, only the

residuals of the first 12 SVs are output, in order to remain consistentwith the NMEA

standard.

CTpyKTypa Ha CbobLLIeHNeTO:

SxxGRS,time, mode {,residual}*cs<CR><LF>

Mpumepn:

SGPGRS,082632.00,1,0.54,0.83,1.00,1.02,-2.12,2.64,-0.71,-1.18,0.25,,,*70
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OnuncaHune Ha C'bO6LLI,eHl/IeTOI

Fiel
Name |Unit] format Example Description
No.
0 [xxGRS - Istring 5GPGR5 GRS Message ID (xx = current Talker ID)
1 Jtime hhmmss.ss [082632.00 |UTC time of associated position fix, see
note on UTC representation

CvobueHmne SxxGSA - GNSS DOP and Active Satellites

Message - GSA

Description - GNSS DOP and Active Satellites

Type - Output Message

Comment - The GPS receiver operating mode, satellites used for navigation, and DOP

values.

e If less than 12 SVs are used for navigation, the remaining fields are left empty. If

morethan 12 SVs are used for navigation, only the IDs of the first 12 are output.

e The SV numbers (fields 'sv') are in the range of 1 to 32 for GPS satellites, and 33

to 64for SBAS satellites (33 = SBAS PRN 120, 34 = SBAS PRN 121, and so on)

CTpyKTypa Ha CbobLLIeHNeTO:

SxxGSA,opMode,navMode{,sv},PDOP,HDOP,VDOP*cs<CR><LF>

Mpumepn:

SGPGSA,A,3,23,29,07,08,09,18,26,28,,,,1.94,1.18,1.54*0D

OnucaHmne Ha C'bO6U_LeHl/IeTOZ

Fiel
Name |Unit| format Example Description

No.

0  [xxGSA - |string 5GPG5A GSA Message ID (xx = current Talker ID)
1 |opMode | character |A Operation mode, see first table below
2 |navMode |- |djgit 3 Navigation mode, see second table beiow

and position fix flags description

Stan of repeated block {12 times)

3+ |[sv - numeric 29 Satellite number

1*N

End of repea ted block

15 ‘PDOP ‘— ‘numeric T.94 ‘Position dilution oi precision
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CvobueHne SxxGST - GNSS Pseudo Range Error Statistics

Message - GST

Description - GNSS Pseudo Range Error Statistics

Type Output Message

Comment - This message reports statisical information on the quality of the position
solution.

CTpyKTypa Ha CbobLLIEeHNETO:
SxxGST,time,rangeRms,stdMajor,stdMinor,orient,stdLat,stdLong,stdAlt*cs<CR><LF>
Mpumepn:

SGPGST,082356.00,1.8,,,1.7,1.3,2.2*7E

OnucaHme Ha CbobLLEHNETO:

Fiel
Name |Unit] format Example Description

No.

0  xxGST - string SGPGST GST Message ID (xx = current Talker ID)

1 ftime - hhmrnss.ss [082356.00 [UTC time of associated position fix, see
note on UTC representation

2 |rangeEms [m |[numeric 1.8 RMS value of the standard deviation of the
ranges

Standard deviation of semi-major axis
(blank - not supported}

3  stdMajor |m |numeric

4 |stdMinor |m |numeric - Standard deviation of semi-minor axis
(blank - not supported)

5 lorient deg |numeric - Orientation of semi-major axis {blank - not
supported)

6 [stdlLat m  |numeric 1.7 Standard deviation of latitude error

7 |stdlong |m |numeric 1.3 Standard deviation of longitude error

CvobueHmne SxxGSV - GNSS Satellites in View

Message - GSV

Description - GNSS Satellites in View

Type - Output Message

Comment - The number of satellites in view, together with each SV ID, elevation azimuth,
and signalstrength (C/No) value. Only four satellite details are transmitted in one message.
CTpyKTypa Ha cbobLLeHneTo:
SxxGSV,numMsg,msgNum,numSV,{,sv,elv,az,cno}*cs<CR><LF>

Mpumepu:

SGPGSY,3,1,10,23,38,230,44,29,71,156,47,07,29,116,41,08,09,081,36 *7F
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SGPGSVY,3,2,10,10,07,189,,05,05,220,,09,34,274,42,18,25,309,44*72
SGPGSVY,3,3,10,26,82,187,47,28,43,056,46*77

OnucaHme Ha C'bO6LLI,€HVI€TO

Field | Name Unit | Format Example Description

No.

0 |xxGsV - string $GPGSY GSV Message 1D (xx = GSV Talker ID)

1 numMsg - digit 3 Nurnber of messages, total number of G5V

messages being output

—

2 msgHum - digit Nurnber of this message

3 numsv - numeric 10 Mumber of satellites in view

Start of repeated block (1.4 times)

4+ [sv - numeric 23 Satellite ID

4*N

54 |elv deg |numeric 38 Elevation (range 0-90)

4*N

6+ |az deg |numeric 230 Azimuth, (range 0-359)

4*N

7+ |eno dBH [numeric 44 Signal strength (C/NO, range 0-99), blank when not
A*N z tracking

End of repeated block

5. |es - hexadecimal | *7F Checksum

16

6.. |<CR=<LF= |- character - Carriage return and line feed
16

CvobueHmne SxxXRMC - Recommended Minimum data

Message - RMC

Description - Recommended Minimum data

Type - Output Message

Comment The output of this message is dependent on the currently selected datum
(default:WGS84). The recommended minimum sentence defined by NMEA for GNSS

system data.

CTpyKTypa Ha CbobLLEeHNeTO:

SxxRMC,time,status,lat,NS,long,EW,spd,cog,date,mv,mvEW,posMode*cs<CR><LF>

Mpumepn:

SGPRMC,083559.00,A,4717.11437,N,00833.91522,€,0.004,77.52,091202,,,A*57
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OnuncaHune Ha C'bO6LLI,eHl/IeTOS

Figld | Name Unit | Format Example Description
No.
0 |xxRMC - string $GPRMC RMC Message ID (xx = current Talker ID)
1 time - hhmmss.ss 083559.00 UTC time, see note on UTC representation
2 status - character A Status, V = Navigation receiver warning, A = Data
valid, see position fix flags description
3 lat - ddmm. 471711437 |Latitude (degrees & minutes), see format description
MMMmm
4 |ms - character N North/South indicator
5 long - dddmm. 00833.91522 |Longitude (degrees & minutes), see format
mmmmm description
B EW - character E East/West indicator
7 spd knot [ numeric 0.004 Speed over ground
5
8 cog degr [ numeric 77.52 Course over ground
£es
9 date - ddmmyy 091202 Date in day, month, year format, see note on UTC
representation
10 |mv degr [ numeric - Magnetic variation value (blank - not supported)
£es
11 |mvEW - character - Magnetic variation EW indicator (blank - not
supported)
12 |posMode |- character - Mode Indicator, see position fix flags description
13 |es= - hexadecimal | *57 Checksum
14 |<CR=<LF= |- character - Carriage return and line feed

CvobueHne SxxVTG - Course over ground and Ground speed

Message - VTG

Description - Course over ground and Ground speed

Type - Output Message

Comment Velocity is given as Course over Ground (COG) and Speed over Ground (SOG).

CTpyKTypa Ha CbobLLIeHNeTO:

SxxVTG,cogt, T,cogm,M, knots,N,kph,K,posMode*cs<CR><LF>
g g p p

Mpumepwu:

SGPVTG,77.52,T,,M,0.004,N,0.008,K,A*06

OnucaHmne Ha C'bO6U_LeHl/IeTOZ

Fiel

d Name |Unit| format Example Description

No.
0 [xx VTG - |string S G PVTG VTG Message ID {xx = current Talker tO)

cogt degrinumeric 77.52 Course over ground (true)
ees

2 T - [character [T Fixed field: true
3 |cogm degrinumeric - Course over ground {magnetic), not output
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Fiel

d Name |Unit|] format Example Description
No.
ees
4 M - character (M Fixed field: magnetic
5 |knots knotinumeric 0.004 Speed over ground
E
6 [N - character [N Fixed field: knots
7  |kph Krn/ |[numeric 0.008 Speed over ground
h
8 K - |character K Fixed field: kilometers per hour
9 |posMode |- [character |A Mode Indicator, see position fix flags
description
O |Cb - hexadecimal [*Q6 Checksum
11 [KCRXLF> | |character | Carriage return and line feed

CvobueHmne SxxZDA - Time and Date

Message - ZDA

Description - Time and Date

Type - Output Message

CTpyKTypa Ha CbobLLIeHNeTO:

SxxZDA,hhmmess.ss,day,month,year, |tzh,|ltzn*cs<CR><LF>

Mpumepwu:

SGPZDA,082710.00,16,09,2002,00,00*64

OnucaHmMe Ha C'bO6U_LeHl/IeTOZ

Fiel
Name |Unit] format Example Description
No.
0 [xxZDA - lstring 5GPZDA /DA Message ID {xx = current Talker ID)
1 ftime - hhmmss.ss |082710.00 |UTC Time, see note on UTC representation
2 |day day |dd 16 UTC day (range: 1-31)
3  |month m [mm 09 UTC month (range:1-12)
on
th
4 |year year|YYVYY 2002 UTC year
5 |ltzh - XX 00 Local time zone hours (fixed to 00)
6 (tzn - 7z 00 Local time zone minutes (fixed to 00)
7 |cs - hexadecimal [*64 Checksum
8  |<CRxLF> | character | Carriage return and line feed
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4.2. [aHHW OT ceH30p 3a onpefesifaHe Ha OpueHTaumATa Ha Kopaba
o SxxHCC - Compass Heading

° SxxHDG - Heading, Deviation and Variation

° SxxHCD - Heading and Deviation

) SxxHDM - Heading, Magnetic

. SxxHDT - Heading, True

° SxxHVD - Magnetic Variation, Automatic

° SxxHVM - Magnetic Variation, Manually Set

CvobuieHne SxxHCC - Compass Heading

Message - HCC

Description - Compass Heading

Type - Output Message

Vessel compass heading, which differs from magnetic heading by the amount of
uncorrected magnetic deviation.

OnucaHme Ha CbobLLEHNETO:

$--HCC x x*hh<CR><LF>
L— Compass heading, degrees

Note: The use of SxxHDG is recommended.

CvobuieHne SxxHDG - standard Heading, Deviation and Variation
Message - HDG

Description - NMEA 0183standard Heading, Deviation and Variation
Type - Output Message

CTpyKTypa Ha cbobuleHMeTo:
SHCHDG,<1>,<2>,<3>,<4>,<5>*hh<CR><LF>

Mpumepwu:

SGPZDA,082710.00,16,09,2002,00,00*64

OnucaHwue Ha cbobLLeHneTo:

<1> Magnetic sensor heading, degrees, to the nearest 0.1 degree.
<2> Magnetic deviation, degrees east or west, to the nearest 0.1 degree.
<3> Eiffield <2>is degrees East

W if field <2> is degrees West
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<4> Magnetic variation, degrees east or west, to the nearest 0.1 degree.
<5> Eiffield <4>is degrees East W if field <4> is degrees West
hh CheckSum

CwobuweHune S xxHCD - Heading and Deviation

Message - HCD

Description - Heading and Deviation

Type - Output Message

Vessel compass heading, which differs from magnetic heading by the amount of
uncorrected magnetic deviation.

OnucaHMe Ha CbobLLEHNETO:

$--HCD x x M. x x H x X a*hh<CR><LF>
LL__ Magnetic deviation, degrees E/W"
‘ ‘ Compass heading, degrees
Magnetic heading, degrees

Note: Easterly deviation (E) subtracts from Compass Heading Westerly deviation (W) ads to

Compass Heading. The use of SxxHDG is recommended.

CvobuieHne SxxHDM - Heading, Magnetic
Message - HDM

Description - Heading, Magnetic

Type - Output Message

Actual vessel heading in degrees Magnetic.
OnucaHne Ha CbobLWEHMETO:

$--HDM_ x x M*hh<CR><LF>
L1 Heading, degrees Magnetic

Note: The use of SxxHDG is recommended.

CwobuweHmne SxxHDT - Heading, True
Message - HDT
Description - Heading, True

Type - Output Message
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Actual vessel heading in degrees True produced by any device or system producing true
heading.
OnuncaHmne Ha cbobLeHNeTO:

$--HDT x x. T*hh<CR><LF>
L Heading, degrees True

CvobueHne SxxHVM - Magnetic Variation, Manually Set

HVD - Magnetic Variation, Automatic

HVM - Magnetic Variation, Manually Set

Message - HVYM

Description - Magnetic Variation, Manually Set

Type - Output Message

Magnetic variation, automatically derived (calculated or from a data base) (HVD), or
manually entered (HVM).

OnucaHme Ha C'bO6UJ,eHl/I€TOZ

$--HVD x x,a*hh<CR><LF>
$--HVM x x,a*hh<CR><LF>
L_L_ Magnetic variation, degrees E/W!

Note: Easterly variation (E) subtracts from True Heading Westerly variation (W) adds to

True Heading
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4.3. [aHHM OT CeH30p 3a onpeaendaHe Ha MNOCOKaTa M CKOPOCTTa Ha BATbPaA
(aBTOMaTU4YHA METEOPONOrMYHA CTaHUMA)

CTaHAapTHMTE  CbOOWEHMA,  KOMTO  edHa  CbBPEMEHHA  aBTOMATMYHa
MeTeopOoNorMyHa CTaHUMA Npeaasa ca:

° SxxMDA - Meteorological Composite.Barometric  pressure,  air
temperature,relative humidity, dew point, wind direction,wind speed;

. SxxMWD - Wind Direction and Speed, with respect toNorth;

° SxxMWV - Wind Speed and Angle, in relation to thevessel’s bow/centerline
(relative);

. SxxVWR - Relative Wind Speed and Angle;

° SxxVWT - True Wind Speed and Angle;

) SxxXDR - Transducer Measurements: wind chill, heatindex, and station

pressure,

CvobuieHne SxxMDA - Meteorological Composite. Barometric pressure, air temperature,
relative humidity, dew point, wind direction, wind speed

Message - MDA

Description - NMEA 0183 standard Meteorological Composite

Type - Output Message

CTpyKTypa Ha cbobLLeHneTo:

SWIMDA,<1>,<2>,<3>,<4>,<5> <6>,<7>,<8>,<9> <10>,<11>,
<12>,<13>,<14>,<15>,<16>,<17>,<18>,<19>,<20>*hh<CR><LF>

Mpumep:
SWIMDA,29.8519,1,1.0109,8,11.3,C,,,,,,,41.7,T,37.0,M,9.5,N,4.9,M*29
OnucaHwue Ha cbobLLeHneTo:

<1> Barometric pressure, inches of mercury, to the nearest 0.01 inch

<2> | =inches of mercury

<3> Barometric pressure, bars, to the nearest .001 bar

<4>B = bars

<5> Air temperature, degrees C, to the nearest 0.1 degree C

<6>C =degrees C

<7> Water temperature, degrees C (this field left blank by WeatherStation)
<8> C = degrees C (this field left blank by WeatherStation)
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<9> Relative humidity, percent, to the nearest 0.1 percent (this field leftblank by
WeatherStation)

<10> Absolute humidity, percent (this field left blank by WeatherStation)

<11> Dew point, degrees C, to the nearest 0.1 degree C (this field left blankby
WeatherStation)

<12>C=degrees C

<13> Wind direction, degrees True, to the nearest 0.1 degree

<14>T=true

<15> Wind direction, degrees Magnetic, to the nearest 0.1 degree

<16> M = magnetic

<17> Wind speed, knots, to the nearest 0.1 knot

<18> N = knots

<19> Wind speed, meters per second, to the nearest 0.1 m/s

CvobieHne SxxMWD - Wind Direction and Speed, with respect to north
Message - MWD

Description - Wind Direction and Speed, with respect to North

Type - Output Message

CTpyKTypa Ha cbobLLeHneTo:
SWIMWD,<1>,<2>,<3> <4>,<5> <6>,<7>,<8>*hh<CR><LF>

Mpumep:

SWIMWD,42.2,T,37.5,M,9.5,N,4.9,M*5E

OnucaHwue Ha cbobLLeHneTo:

<1> Wind direction, 0.0 to 359.9 degrees True, to the nearest 0.1 degree
<2>T=True

<3> Wind direction, 0.0 to 359.9 degrees Magnetic, to the nearest 0.1degree
<4> M = Magnetic

<5> Wind speed, knots, to the nearest 0.1 knot.

<6> N = Knots

<7> Wind speed, meters/second, to the nearest 0.1 m/s.

<8> M = Meters/second
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CvobuweHne SxxMWV - Wind Speed and Angle, in relation to the vessel’s bow/centerline
(relative)

Message - MWV

Description - Wind Speed and Angle, in relation to the vessel’sbow/centerline

Type - Output Message

CTpyKTypa Ha cbobLLeHneTo:

SWIMWV,<1>,<2>,<3> <4> <5>*hh<CR><LF>

Mpumep:

SWIMWV,38.2,R,9.5,N,A*16

OnucaHwue Ha cbobLLeHneTo:

<1> Wind angle, 0.0 to 359.9 degrees, in relation to the vessel’sbow/centerline, to the
nearest 0.1 degree. If the data for this field is notvalid, the field will be blank.

<2> Reference:R = Relative (apparent wind, as felt when standing on themoving ship)

T = Theoretical (calculated actual wind, as though the vesselwere stationary)

<3> Wind speed, to the nearest tenth of a unit. If the data for this field isnot valid, the field
will be blank.

<4> Wind speed units:K = km/hr; M = m/s; N = knots; S = statute miles/hr

<5> Status:A = data valid; V = data invalid

CvobleHne SxxXVWR - Relative Wind Speed and Angle

Message - VWR

Description - NMEA 0183 Relative (Apparent) Wind Speed and Angle. Wind angle in
relationto the vessel’s heading, and wind speed measured relative to the moving vessel.
Type - Output Message

CTpyKTypa Ha cbobLleHneTo:

SWIVWR,<1>,<2>,<3>,<4>,<5>,<6>,<7>,<8>*hh<CR><LF>

Mpumep:

SWIMWD,42.2,T,37.5,M,9.5,N,4.9, M*5E

OnucaHwue Ha cbobLLeHneTo:

<1> Measured wind angle relative to the vessel, 0 to 180°, left/right ofvessel heading, to
the nearest 0.1 degree

<2> L =left, or R =right

<3> Measured wind speed, knots, to the nearest 0.1 knot

Crp. 118 07134



<4> N = knots

<5> Wind speed, meters per second, to the nearest 0.1 m/s
<6> M = meters per second

<7> Wind speed, km/h, to the nearest km/h

<8> K =km/h

CvobueHne SxxXVWT - True Wind Speed and Angle

Message - VWT

Description - NMEA 0183 True wind angle in relation to the vessel’s heading, and true
windspeed referenced to the water. True wind is the vector sum of the Relative(apparent)
wind vector and the vessel’s velocity vector relative to the water alongthe heading line of
the vessel. It represents the wind at the vessel if it werestationary relative to the water and
heading in the same direction

Type - Output Message

CTpyKTypa Ha cbobLLeHneTo:

SWIVWT,<1> <2> <3> <4> <5> <6>,<7> <8>*hh<CR><LF>

Mpumep:

SWIMWD,42.2,T,37.5,M,9.5,N,4.9, M*5E

OnucaHue Ha cbobLLeHneTo:

<1> Calculated wind angle relative to the vessel, 0 to 180°, left/right ofvessel heading, to
the nearest 0.1 degree

<2> L =left, or R =right

<3> Calculated wind speed, knots, to the nearest 0.1 knot

<4> N = knots

<5> Wind speed, meters per second, to the nearest 0.1 m/s

<6> M = meters per second

<7> Wind speed, km/h, to the nearest km/h

<8> K =km/h
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Cvobuerne SxxXDR - Transducer Measurements: wind chill, heat index, and station
pressure

Message - XDR

Description - NMEA 0183 Transducer Measurements. Used in WeatherStation toprovide
wind chill, heat index, barometric station pressure.

Type - Output Message

CTpyKTypa Ha CbobLLeHNeTO:

SYXXDR,<1>, <2>, <3>, <4><5>, <6>, <7>, <8>,<9>, <10>,<11>,<12>,
<13>,<14><15>,<16>*hh<CR><LF>

Mpumep:

SWIMDA,29.8519,1,1.0109,8,11.3,C,,,,,,,41.7,T,37.0,M,9.5,N,4.9,M*29

OnucaHwue Ha cbobLLeHneTo:

There are two versions of this sentence, the "A" version, and the "B" version.

The fields in the A version of the XDR sentence are as follows:

<1> C =temperature

<2> Calculated “relative” wind chill temperature, degrees Celsius, to thenearest 0.1 degree
<3>C=degrees C

<4> WCHR (ID indicating relative wind chill)

<5> C = temperature

<6> Calculated “theoretical” wind chill temperature, degrees Celsius, to thenearest 0.1
degree

<7>C=degrees C

<8> WCHT (ID indicating theoretical wind chill)

<9> C = temperature

<10> Calculated heat index, degrees Celsius, to the nearest 0.1 degree (thisfield left blank
by WeatherStation)

<11>C=degrees C

<12> HINX (ID indicating heat index)

<13> P = pressure

<14> Actual measured barometric pressure, or "station pressure", bars, to thenearest
0.001 bar

<15>B = bars

<16> STNP (ID indicating station pressure)
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The fields in the B version of the XDR sentence are as follows:

<1> A = angular displacement

<2> Pitch: oscillation of vessel about its latitudinal axis. Bow moving up ispositive. Value
reported to the nearest 0.1 degree.

<3> D = degrees

<4> PTCH (ID indicating pitch of vessel)

<5> A = angular displacement

<6> Roll: oscillation of vessel about its longitudinal axis. Roll to thestarboard is positive.
Value reported to the nearest 0.1 degree.

<7> D = degrees

<8> ROLL (ID indicating roll of vessel)

<9><10><11><12><13><14><15><16> Not used
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44. [aHHM OT ceH30p 3a onpegendHe Ha

BOLI,HOTO/MO PCKOTO Te4eHue.

CvobuieHne SxxVHW - Water Speed and Heading
Message - VHW

Description - Water Speed and Heading

Type - Output Message

OnucaHune Ha CbO6LLI,eHl/IeTOI

3 Magnetic
M = Magnetic

Glods Wb =
=
]
]
=1
U'\

W 0D =]

K = Kilometres
C

NOCOKaTa WU CKOPOCTTa Ha

s (speed of vessel relative to the water)

The compass heading to which the vessel points and the speed of the vessel relative to the

water.

4.5. [laHHM OT CeH30p 3a onpee/ifHe Ha TeMnepaTypaTa Ha BoJaTa

CvobueHne SxxMTW - Water Temperature
Message - MTB

Description - Water Temperature

Type - Output Message

OnucaHme Ha C'bO6U_LeHl/IeTOZ

Measurement, Celcius
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4.6. [laHHM OT CEH30p 3a M3MepaBaHe Ha AbN60UYNHa

CwobueHune SxxDBT - Depth Below Transducer
Message - DBT
Description - Depth Below Transducer
Type - Output Message
OnucaHwue Ha cbobLLeHneTo:
1 23
I

4 5
5—--DBT,x.%,f,x.%x,M, x.

5
|
*hh

] —

Ly

Depth, feet

—

f = feet

Depth, meters

e S A

M = meters
Depth, Fathoms
F = Fathoms

o

=1 o

Checksum

Bb3MOXHO € M3MON3BaHEeTO M Ha AOMbAHUTENHO cbobuleHne SxxDPT ¢ oTyMTaHe Ha

MECTOMNONOKEHNETO Ha NpMmemonpenasartesia no OTHoOWeEHWe Ha BOAHATa JINMHNA.

Crp. 123 07134



4.7. ﬂ'aHHVI OT CeH30p 3a MNnpuemaHe Ha AdHHWU OT CUCTEMUTE 3@ aBTOMaATUYHa

naeHTMdUKaLmMAa Ha Kopabure (AIS).

CbobuweHnue IxxVDM - primary sentence to for AlS data received from other vessels.
Message - VDM

Description - primary sentence to for AIS data received from other vessels

Type - Output Message

OnucaHure Ha CbobLLEHNETO:

1.-VDM,x,x,x,a,5—s,x*hh<CR><LF>

J— Number of fill-bits, 0 to 5
Encapsulated ITU-R M.1371 radio message

AlS channel
Sequential message identifier, 0 to 9

Sentence number, 1t0 9

Total number of sentences needed to transfer the message 1 to 9

MNpumep:!AIVDM,1,1,,A,14eG;0@03408sd<L9i:a;WF>062D,0*7D

JekoanpaHe Ha MHPopmauuaTa:
N3non3Ba ce 6-6utos moanobuumpan ASCII koa:

(Bcekn ASCII cumBoAn KopecnoHanpa Ha 6 ABONYHM buTa):

14eG =>1 =000001; 4 = 000100; e = 101101; G = 010111

B pe3ynTtaT Ha AekoAMpaHeTo ce Noayvasa ciefHaTa butosa nopeamua:

000001 000100 101101 010111 011100 001010 010000 OOOO00 OOOO00 000000 110111
001000 110111 100001 101000 011100 011101 110010 011111 101011 110000 110101
010111 010000 000000 001000 011000 011011

Cnepga pa ce NPUAOKN olle eanH TN AekoampaHe B CbOTBETCBME Ha TWUMa HA NPUETOTO

cboblieHue.
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Tunose cbobLleHNA B cMcTeMaTa 3a aBTOMaTUYHa UAEHTUOUKALMA Ha KopabuTe:
01 - Position Report with SOTDMA,;

02 - Position Report with SOTDMA;

03 - Position Report with ITDMA,;

04 - Base Station Report;

05 - Ship static and voyage related data;
06 - Addressed Binary Message;

07 - Binary Acknowledge;

08 - Binary Broadcast Message;

09 - Standard SAR Aircraft position report;
10 - UTC and Date inquiry;

11 - UTC and Date response;

12 - Addressed safety related message;

13 - Safety related Acknowledge;

14 - Safety related Broadcast Message;

15 — Interrogation;

16 - Assigned Mode Command,;

17 - GNSS Binary Broadcast Message;

18 - Standard Class B CS Position Report;
19 - Extended Class B Equipment Position Report;
20 - Data Link Management;

21 - Aids-to-navigation Report;

22 - Channel Management;

23 - Group Assignment Command;

24 - Class B CS Static Data Report;

B cnyyaa nokasaH B npumepa e npueTo cbobulgHwe Tmn ,1° KoeTto cnen
[leKOAMPAHETO MOKa3Ba, Ye YHUKANHUA MAEHTUPUKAUMOHEH HOMep Ha Kopaba (MMSI) u
HeroBoTe e/leMeHTU Ha [ABUXKEeHWe ca:

MMSI Number (starting from bit 8 for 30 bits) e
010010110101011101110000101001 = 316005417
HDG - bit 128 for 9 bits
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COG - bit 116 for 12 bits (and divide by 10)

SOG - bit 50 for 10 bits (and divide by 10)

Lat - bit 89 for 27 bits (a signed binary number, divide by 600000)
Lon - bit 61 for 28 bits (a signed binary number, divide by 600000)
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4.8. CypoBa paanonokaumoHHa uHpopmaums (radar overlay)

3a cumyaMTaHe Ha paboTaTa Ha KopabHa HaBMralMOHHa pPaAMoNOKaUMHHA
CTaHUMA Cce M3M0/3Ba NpedaBaHe Ha PaZMO/IOKaLMOHHO M300paxkeHue ypes MoTOK OT

AaHHM BbB dopmaT moanduumpat Asterix CAT-240.

0

®ur. 4.2 CypoBa paanmonokaumoHHa nHbopmaLmsa

ASTERIX e cTaHOapT 3a obmsHa Ha AaHHM OT pPaAMOTEXHMYecKo HabnwaeHue
cbctaBeH ot EUROCONTROL npes 2013-ta rognHa. ASTERIX e akpoHum Ha "All Purpose
STructured Eurocontrol SuRveillance Information Exchange”. ®opmaTbTASTERIX ocurypasa
CTPYKTYPMPaH Noaxos 3a dopmatnmpaHe Ha cboblleHMA 3a NpefaBaHe Ha AaHHM NOYyYeHM
OT TEXHMYECKO HabnoaeHWe 3a M3MNOA3BHE B PA3/IMYHM NPUIOHKEHNA.

Mo TO3M HAYMH PaAMONOKALUMOHHUTE CTAHUMWM MOraT Aa npensaTt CbobuleHns ¢
BMAEO MHPOPMALMA KbM APYro TexHUYecko obopyaBaHe B 10Ka/IHa KOMMIOTbPHA MpeKa.

CbrnacHo ¢opmata ASTERIX CAT-240 ca peduHMpaHu ABe cboblleHWs 3a
npefasBaHe Ha paaMoa0KaLMOHHA BUAEO MHGOPMaLMA.

MbpBMAT TMN e o6obueHo cboblleHne, KoeTo AeduHMpa MNOTOKBLT C
PagMoNOKaUMOHHA MHGOPMaLuMA.

BropuaT TMN npeactasnasBa  M306pa3sBaHe Ha  PaAMOOKALUMOHHA BWAEO
nHGOpPMaUMA, Ype3 aMNANTyAaTa Ha OTPA3EHUAT CUIHAN B KAETKM C bIIOBU KOOPAMHATU U

KOOPAMHATKM MO ANCTaHLUNA.
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B Tabnmua 4.1 e nokasaHa cTpykTypaTa Ha Asterix CAT-240 cbobuieHne TMn 1, a 8

Tabnmua 4.2 e nokasaHa CTpyKTypaTa Ha Asterix CAT-240 cbobuieHne Tmn 2.

Tabnuua 4.1 - CTpykTypaTta Ha cbobuieHne Tnn 1

Field Sub-Field | Size Octets | Value LSB
Category 1 240 N/A
Length Indicator 2 8to(7+n) |1
FSPEC 1 0xDO N/A
1240/010 Data Source Identifier SAC/SIC 2 SSV N/A
1240/000
1 1 N/A
Message Type /
1240/030
Video Summary REP 1 Lorn N/A
|2.4O/030 CHAR n SSV N/A
Video Summary
|2.4O/14O 3 varies 1/128th second
Time of day
Mpumep:
CAT =240 | LEN=0x12 | FSPEC=0xD0 | SAC=0x01 | SIC=0x02 | TYPE=1 | REP = Ox0A
0x53 0x44 Ox5F 0Ox58 Ox5F 0x48 0x49 0x20 0x20 0x20

Time of day Ox3F

Time of dayOxE3

Time of day 0x32
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Tabnuua 4.2 - CTpykTypaTta Ha cbobuieHune Tmn 2

Size

Field Sub-Field Value LSB
Octets
Category 1 240 N/A
Length Indicator 2 3232 1
FSPEC 2 OxEBAO N/A
1240/010 Data Source Identifier SAC/SIC 2 SSV N/A
1240/000 Message Type 1 2 N/A
1240/020 Video Record Header MSGINDEX 4 Varies 1
1240/040 Video Header Nano Start/End 4 Varies | 360/216 Degrees
Az
1240/040 Video Header Nano Start Range 4 Varies 1 cells
1240/040 Video Header Nano Cell 4 Varies 10"9 Seconds
Duration

1240/048 Video Amplitude 2 04 Amplitude 1 of
Resolution & Compression 255 (8-bit)
1240/049 Number of Video Octets Valid 2 Varies N/A
in the Video Block Data Item Octets
1240/049 Number of Video Cells in Valid Cells 3 Varies N/A
the Video Block Data Item
1240/050 Number of Video Block REP 1 Varies 1 of 255
Low Data (4 blocks)
1240/050 Video Block Low Data Cell Blocks 4 XREP | Varies Amplitude
Amplitudes
1240/051 Number of Video Block REP 1 Varies 1 of 255
Medium Data (64 blocks)
1240/051 Video Block Medium Blocks 64 X Varies Amplitude
Data Cell Amplitudes REP
1240/052 Number of Video Block REP 1 Varies 1 of 255
High Data (256 blocks)
1240/052 Video Block High Data Blocks 256 X Varies Amplitude
Cell Amplitudes REP
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3akntoyeHune

N3rpaxaaHeTo M BbBEXKAAHETO B €KCMA0aTaALMA Ha MHTErPUPAHNSA CUMYNALMOHEH
KOMMAEKC 33 NOAroTOBKA Ha MOPCKM oduLiepm No KopabHM paanMonoKaLMOHHN CUCTEMM U
cucTeMM 3a npegnassaHe oT cHAbCKBAHE Ha Mope We noaobpu B 3HAYMTEsIHA CTeneH
YCNOBMATA 3a NpoBeXKAaHe Ha KBaiMbUKaUMOHHM KypcoBe M obyyeHune 3a npuaobusaHe
Ha BUCLLE MOPCKO obpasoBaHme.

CYMMYNaLUMOHHUA KOMMIEKC € MKOHOMMYECKM Hal-epeKTMBEH MO OTHOLIEHWME Ha
HeobxoaMmaTa MHBECTULMA B TEXHUYECKU CPeacTBa U CODTYEPHM NNLUEH3M B CPAaBHEHME C
npeanaraHWTe Ha nNasapa  aHaloMMyHM  CMMYNAToOpUM  CbC  CblMTe  GYHKLMOHANHM
Bb3MOXHOCTM M CTeneH Ha a[eKBaTHOCT MO OTHOLIEHME Ha MeXAyHapoaHUTeE U
HaUMOHAIHUTE CTaHAAPTU U U3UCKBAHUS 3a NMPOBEXKAaHe Ha 0bydYeHue Ha CMMyIaTopu B
obnactta Ha KopabHWUTE HaBWIaUMOHHW PAAMONOKALMOHHM CUCTEMW U CUCTEMUTE 3a

npeagnassaHe oT cOnbCKBaHe 3a ocnrypAaBaHe Ha H6esonacHa HaBuUrayuma.
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