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CTAHOBUWULIUE

BbpPXy AUCEpTaLMOHEH TPyA 3a npuao6busaHe Ha OHC ,aokTop™

ABTOp Ha AMcepTauMOHHKA TPYA: Asryct boraaHos 1aHoB,
JOKTOpaHT Mo [IOKTOpCKa nporpama ,YnpasneHue Ha kopabu n kopabosoaeHe”
B KaTeapa ,KopabosoaeHe” Ha BBMY ,Hukona . Banuapos”

Tema Ha  AMCEepPTaUMOHHUA  TPYA: _ “ACTPOHABUTALUMOHHHA
ONPEAENAHNSA HA MACTOTO HA KOPABA B ABAPUUHU CUTYALIUN™

U3rorBun craHoBULLETO: npod. A-p UHX. AUMUTBP WopaaHoB uMUTpakves,
BBMY ,H. /. Banuapos” - BapHa

1. AKTyanHOCT Ha pa3pa6oTeHus npobnem

GPS npoMeHuxa TOTasHO CbLUECTBYBALUATa PeanHoCT - OT MPOMULLNIEHUTE POGOTH,
CTPOMTESICTBOTO, TPAHCMOPTHUTE TEXHONOMMU U T.H. - BCMYKO B CbBPEMEHHUAT CBAT
M3rnexaa HeBb3MOXHO 6e3 TAXHOTO CbluecTByBaHe W npunaraHe. Bcuuku nonssat BOIHO
UM HEBOMHO rnobanHuTe cucTemMu 3a no3uumoHupaHe. [opwu Aeuarta, nputexasaluu
CMapTdoHM UMaT Bb3MOXHOCTU Ja peanusvMpaTt npe3 CbOTBETHUTE MPUIOXKEHUA
naeHTUdULMPaHe UM yNpaB/iEHVe Ha CTaTUYHU U ABMKELLM ce 06eKTW Ha NOBbPXHOCTTa
Ha 3eMsaTa 1 okosno Hesl. C BpeMeTo Tasn TEXHOMOrMs HEMPeKbCHATO Ce YCbBbPLUIEHCTBA U
oboraTsiBa C HOBWM Mporpamy. B MOMeHTa UENuAT UMBWAM30BaH CBSAT MO/3Ba, HO € U
3aBUCUM BbB Bce no-ronsiMa crerneH ot TEXHOJIOMUATA. KakbB € OTroBOpbT Ha BbMpoCa,
KaK LWe MpoAab/KMM Aa paboTuM, ako MON3BaHMTE CUCTEMM CTaHaT HEAOCTbMHMK, 6e3
3HauyeHue Mo KakBW MPUUMHK. B YaCTHUST cnyyait AOKTOPAHTLT CY MoCTaBs 3a Lien Ypes
CblUECTByBalMTE KJlacMyecku MeToan ,Aa Aybnmpa"  CbBpeMeHHuTe rno6asnHu
HaBUraLMOHHU CMbTHUKOBM CUCTEMM M [a rapaHTupa  ynpaBfieHMeTo Ha Kopaba.
OTcbeTBMETO Ha curHan ot GNSS (Global Navigational Satellite System) ce pasrnexpaa
kaTo HaBuraumoHHa aBapus CbC CEPUO3HM PUCKOBE.

B Ta3un Bpb3ka ce 06pblla CEPMO3HO BHUMAHME Ha MpWaraHeTo Ha Kracu4eckuTe
MeToAM 3a TOMoreoAe3nyecko NpMBbP3BaHE U HaBUraLus.




[AOKTOpaHTbT e oTbensisan, 4e MpuNaraHeTo Ha MeToAUTE Ha MopckaTa
acTpoHaBurauusi obesnevaBa [J0ka3aHO aBTOHOMHO OMpefeniiHe Ha MeCTOMOJSIOXKEHNETO
Ha Kopaba U ce NnpeBpbLUAT BbB Bb3MOXHOTO HEOBXOAMMOTO peLleHue 3a ocurypsiBaHe Ha
6e3onacHocTTa Ha kKopabonnasaHeTo.

AkTyanHoctTa, obekTta, npeameTa, LenTa 1 3aaunte Ha AucepTaLMoHHaTa paboTa
ca npaBwIHO AedUHMPaHU BbB BbBEAEHUETO.

2, Mo3HaBa 1NM AOKTOPAHTBT CbCTOSSHMETO Ha npo6nemMa u
OLieHsIBA JIM TBOPYECKHN U3NONI3BAHUTE JINTEPATYPHU U3TOYHMULIM

lpeAcTaBeHMAT MM 3a OLeHsIBaHe AWCepTauMoHeH Tpya € B obem 131 cTp.
Bubnnorpadusta e cbe 150 3arnasus ot kouTo 43 Ha kupunuua, 107 Ha natmHMua U ot
NHTepHeT.

HokTopaHTLT ABrycT [MaHOB [EMOHCTPUpa AOCTaTbYHO 3HAHWSI W OMUT Mpw
pelaBaHeTo Ha npobnema. ToBa My Mo3BonsiBa Aa oOpMynupa MpeumsHo LenTa u
3ajjaunTe Ha AMCepTaLUOHHUS TPY/.

HanpaBeH e no6bp 1 06CTOEH aHanM3 B MHTEpeC Ha M3CNeABaHEeTO Mo TeMaTa C
KOPEKTHM MpernpaTkn KbM KOHKPETHUTE U3TOUHULM.

3. lMpepnoxxeHnte MeTOAUKM AABAT /1M OTrOBOP Ha MOCTAaBEHUTE LN U
3aiauM Ha AUCepTauMOHHUSA TPYA

CunTtam Ye u3nonsBaHUTE METOAM peluaBaT MocTaBeHWTe B pa3paboTkaTa Len u
3ajaun. Te ca CBbp3aHM C onpejensiHe Ha MECTOMOMIOXKEHUETO Ha Kopab B aBapuiiHW
CUTyauuu. M3nonsBaHM ca akTyasiHM Hay4yHW pa3paboTku B obnactta Ha [lMpunoxHara
MaTemaTukata, ACTpoHoMUsTa, dusmueckata M OMTUYHATA MexaHukaTa, KOMMIOTbpHO
nporpamMupaHe. MpuioxeHn ca KONMYECTBEHN U KaueCTBEHU U3CNeBaHWs U nocneaBall
aHanu3 1 TeopeTuyHKU MeToau (aHanu3, CUHTE3 U aHanorus) ot TeopusTa 3a onpeaensHe
MSICTOTO Ha Kopaba, HasuraumoHHaTa MaTemaTuka, CdepuuHaTta reometpus, Meoaesus,
HekapToBa reometpusi, Teopusi Ha BEPOSTHOCTUTE U MaTeMaTUUecKa cTaTucTuka, Teopus
Ha rpelKUTe nNpu acTpoHoMMYeckn HabnwoaeHus. OT MaTemaTvMkaTa ca MON3BaHU
YMCNIEHN, MATPUYHU N BEKTOPHM METOAM 3a aHaiv3, pellaBaHe Ha CUCTEMU HeNMHENHM
YPaBHEHUsl, METOA Ha Hali-MankuTe keagpaTi. MoN3BaHO € U KOMMIOTLPHO NporpaMmpaHe.
[OKTOPaHTLT AEMOHCTPUPA OT/IMYHO MO3HAHWE Ha OMMUCBAHWTE METOLONIONMU U YMENnoTo
UM MHTErpMpaHe 1 npunaraHe B pa3paboTBaHUTE MOAXOAM.

4. NMpuHOCK Ha AUCepTaLMOHHUSA TPYA

KaTo ce fjoBepsiBaM Ha peLieH3eHTUTe, NpueMam 6e3 3abenexky npeTeHampaHuTe B
AucepTaumsaTa Hay4HO-NPUIOXKHWN U MPUNOXHU NMPUHOCH.



5. MpunaraHe Ha pesynraTuTe OT AUCEPTALMOHHUSA TPYA B NPaKTUKaTa

HanpaBeHo e npeanioxeHne 3a BKIOYBaHE Ha MeToauka 3a onpeaensHe Ha
MACTOTO Ha Kopaba Mo acTpoHaBuraLuoHeH MeTog B CucTeMaTa 3a ynpaBfieHMe Ha
6e3onacHocTTa Ha ¢noTa Ha KoMnaHusTa LLunman OO/,

[oKTopaHTLT e npeacTasun 3 nyGankaumm ¢ pesynTaTi no AucepraumsTa.

6. 3abenexxkn n npenopbku

HamaMm cbluecTBeHn 3abenexku. [penopbyBaM Ha [AOKTOpaHTa Aa MPOABLIKM
pabotata cu Mo Tesn ocobeHo BaxkHM NpobneMu M fa nybnukysa pesyntaTute B
MEeX/lyHapOoHU MOPCKU CMUCaHUSI.

7. ABTOpedepar

ABTopedepatbT B 0beM oT 40 CTp. OTroBaps Ha W3WcKBaHUSTa UM 0606L1aBa
CbAbPXXaHUETO U pe3ynTaTtuTe Ha AUCEPTALMOHHUS TPy,

SAKJTOMEHME

OueHsBaM MosoX1TENHO ANCEPTALMOHHUS TPy Ha ABrycT BoraaHoB MaHoB Ha TeMa
“"ACTPOHABUTALINOHHWU OMPEAEJNIAHNUA HA MSACTOTO HA KOPABA B
ABAPUMHU CUTYALIUN".

[OKTOpaHTLT MpuTexaBa HeO6XOAWMWUTE 3HAHUS M OMUT 3a MPUCBOSIBAHE Ha
obpasoBaTeniHaTa U Hay4Ha cteneH ,JJOKTOP" .

Mpepnaram Ha yBa)xaeMOTO Hay4HO XKypu Aa NpUCbAmn Ha ABsrycT BorgaHos
MaHoB obpasoBaTenHata M HayuHa creneH ,JIOKTOP“ no HayyHaTa crneumanHocT
»ynpaBJieHne Ha kopabu n kopa6oBogeHe" KbM rpodecroHanHo HarnpaeneHve 5.5.
»TPaAHCNoOPT, kopabonnasaHe u aBMaumsa”.

10 HoemBpyu 2021 r. N3roTBrs1 CTAHOBMLLETO: ...ccvvreeesssssssnnssunes
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OPINION

on a dissertation for obtaining the educational and scientific degree "Doctor"

Author of the dissertation: August Bogdanov Panov , doctoral student in the PhD
program "Ship Management and Navigation" in the Department of Navigation at Nikola
Vaptsarov Naval Academy.

Topic of the dissertation: "ASTRONAVIGATION SHIP'S POSITIONING IN
EMERGENCY SITUATIONS"

Author of the opinion: Prof. Eng. Dimitar Yordanov Dimitrakiev, PhD,
Nikola Vaptsarov Naval Academy — Varna

1. Relevance of the developed problem

GPS technologies completely changed the existing reality - industrial robots,
construction, transport technology, etc. - Everything in the modern world seems impossible
without their existence and application. Everyone and everything use global positioning
systems, willingly or unwillingly. Even children with smartphones have the ability to identify
or control static and moving objects on and around the Earth through appropriate
applications. Over time, this technology being constantly improved and enriched with new
programs. Currently, the entire civilized world uses, but is increasingly dependent on
TECHNOLOGY. What is the answer to the question, how will we continue to work if the
systems used become inaccessible, no matter the reasons. In the particular case, the
doctoral student aims to "duplicate" modern global navigation satellite systems through
employment of existing methods and to ensure ship navigation. The absence of a signal
from the GNSS (Global Navigational Satellite System) is considered as Navigational
Emergency with serious risks.

In this regard, serious attention is paid to the application of classical methods for
topographic surveying and navigation.



The doctoral student noted that the application of marine astronavigation methods
provides proven autonomous positioning of the ship and become a possible necessary
solution to ensure the safety of navigation.

The topic, the object, the subject, the goal and the tasks of the dissertation work are
correctly defined in the introduction.

2. Does the doctoral student recognize the problem and creatively evaluate
the used literature sources

The volume of the dissertation presented to me for evaluation is 131 pages. The
bibliography consist of 150 titles, 43 of which are in Cyrillic, 107 in Latin and from Internet.
The doctoral student August Panov demonstrates sufficient knowledge and
experience in discussion of the problem. This allows him to formulate precisely the purpose
and tasks of the dissertation.
A good and thorough analysis was made in the interest of the topic research with
correct references to specific sources.

3. Do the proposed methodologies give an answer to the set goals and
objectives of the dissertation

I consider that the methods used to solve the goals and objectives set are appropriate.
They are relevant to determining the position of a ship in emergency situations. Current
scientific developments in the field of Applied Mathematics, Astronomy, Physical and Optical
Mechanics, Computer Programming are used. Quantitative and qualitative research and
subsequent analysis and theoretical methods (analysis, synthesis and analogy) of Ship
Theory, Navigational Mathematics, Spherical Geometry, Geodesy, Cartesian Geometry,
Theory of Probability and Mathematical Statistics, Astronomical Observations Error Theory
are applied. The mathematical methods used include numerical, matrix and vector methods
for analysis, solution of systems of nonlinear equations, method of least squares. Computer
programming is also applied. The doctoral student demonstrates excellent knowledge of the
described methodologies and their skillful integration and application in the developed
approaches.

4. The dissertation contributions

By trusting the reviewers, I accept without remarks the scientific-applied and applied
contributions claimed in the dissertation.

5. Practical application of the dissertation results

A proposal has been made to include a Methodology for astronavigation ship
positioning in the Safety Management System of the fleet of ships operated by Shipman
Ltd.

The doctoral student has presented 3 publications with results of the dissertation.



6. Remarks and recommendations

I have no significant remarks. I recommend the doctoral student to continue his

research on these particularly important issues and to publish the results in international
maritime journals.

7. Abstract

The abstract, in a volume of 40 pages meets the requirements and summarizes the
content and results of the dissertation.

CONCLUSION

I positively evaluate the dissertation of August Bogdanov Panov on the topic
"ASTRONAVIGATION SHIP'S POSITIONING IN EMERGENCY SITUATIONS".

The PhD student possess the required knowledge and experience to obtain the
educational and scientific degree "DOCTOR".

I propose the esteemed scientific jury to award August Bogdanov Panov the
educational and scientific degree "DOCTOR" in the scientific domain "Ship Management and
Navigation", professional field of study 5.5. "Transport, Shipping and Aviation".

10™ of November 2021 The opinion by: ......ceeeveeiveieennnn,

Varna (Prof. Eng. Dimitar Dimitrakiev, PhD.)



