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1. AKTYaJIHOCT ¥ 3HAYUMOCT HA pa3padoTBaHMsI HAy4YeH MpPodJieM

HoBute mpenu3BUKaTeNICTBA, CTOSANIM Mpen bbharapckata apmusi MOCTaBAT Ha
JTHEBEH peJl KaKTO BBIIPOCUTE 3a OINEpPaTUBHA CHBMECTUMOCT CHC CHIOZHHUIIUTE OT
HATO, taka u 3a MoiepHHU3AIMATA Ha BHOPBKEHUETO U OOCTPUITACUTE, U3IIOI3BAHU
OT BOeHHUTE (QopMupoBaHUsA. HallOXKUTEITHO € W3BBPIIBAHETO HA aHAIM3 Ha
BUJIOBETE CTPEIKOBU OOWHU MPUIMACH, U3TIOI3BaHH 32 U3IIBJIHCHUETO HA PA3TUIHHUTE
BUJIOBE 3aJaud B MHUPHO W BOEHHO BpeMe. AKTyaJHOCTTa Ha pa3paboTeHHs
TUCEPTAIMOHEH TPYJ C€ OmNpenelis OT 3aJayuTe, W3IMBJIHSIBAHU OT BOCHHUTE
dbopmupoBanuss Ha bbiarapckara apmusi, W ChIIECTBYBalllaTa OMACHOCT OT
HapaHsIBaHUS, MOPOJEHU OT PUKOIIETH HA CTPEJIKOBM OOWHU MpHUIAcCH OT BOJHA
cpena, mo BpeMe Ha YUCHHS WU MPU OOWHM JCHCTBUS HA CHCIIUATHUTE CHUJIM WM Ha
dbopmupoBanustTa Ha BMC. 3a ma Obae crpenbara edekTHBHA, OCBEH OOWHHTE
KauyecTBa Ha BBOPHKEHHETO W YMEHHETO Ha CTpeliella, BIUSHHAC OKa3BaT W
XapaKTEPUCTUKUTE HAa M3MOJ3BaHUTE OOWHU mpuriacu. B pocThiHaTa JMTepaTypa He
C€ OTKpUBAT CUCTEMHU M3CJIEIBaHUs, CBbP3aHU C MpOIleca Ha PUKOIIET Ha KypIIyMa
BbB BOJIHA cpena, (DakTopuTe, KOWTO TO TPEIW3BUKBAT KAKTO M HAYMHUTE 32
OKa3BaHE Ha BIMSHUE BBPXY TIX C I€J1 YIIpaBJIsiBaHE Ha MpoIieca.

OrpaHnyaBaHETO HAa PUKOIIETUTE OT BOJHA MIOBBPXHOCT, C II€JT HAMaJIIBaHE Ha
OTIACHOCTTAa OT HApaHsBaHE HA CTPEJANIUTE WM Pa3MoJOKEeH B OJU30CT JTUYCH
ChCTaB, OM MOIJIO Jla C€ MOCTHTHE upe3 pa3paboTBaHe Ha Mojen 3a (opmara Ha
KypIIyMa, TPy KOWTO Ja ObJaT 3arma3eHu OAIMCTHYHNUTE My CBOMCTBA MPHU JIBH)KCHUC
BBB BB3/YIIIHA CpeJa, HO Ja ObJile MUHMMH3UpaHa BEPOSITHOCTTA OT PUKOIIETH TPH
JIOCTUTaHETO MY JIO BOJHA MOBBPXHOCT. 3a IIeJITa € HEOOXOaUMO Ja C€ U3BBPIIU
aHaJIM3 Ha MPOHUKBAHETO Ha KypIlyMa BbB BOJHA Cpe/a, TPACKTOPUITA My TIPH TE3U
YCJIOBHSI M BB3MOXKHOCTTA 32 MMPOMSTHA HA TPACKTOPUSITA.

AHaTU3bT Ha JIUTEPATypHUTE U3TOYHUIIN MOKa3Ba, 4e B PemyOnuka bwarapus
CUCTEMHHU W3CJICABAHUS, CBBP3aHHM C BIMSHUETO Ha (popmaTa Ha Kypioyma BBPXY
PHUKOIIIETHOTO MY JICHCTBHE BB BOJHA Cpela He ca M3BbpIBaHU. CHIIEBPEMEHHO HE

Mmorar aga 6’BJIaT OTKPUTH U AAHHHU OT M3BBPIIBAHH HU3CJICABAHHA, CBbP3aHHU C TO3HU
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npoOJjieM U B CBETOBEH Malad, rjiaBHO mopaau ¢akTa, ye 1mojooHa uHdpopmaius e
¢dupmeHa TaitHa 1 He ce IMyOJIMKyBa B 00IIOJOCTHITHU H3TOYHHITH.

B acmekT Ha TOpEen3IoKEHOTO pasriekaaHara B AUCEPTANMOHHUSA TPYI Ha
umk. Pocen HenkoB Jla3apoB TemaTnka € akTyaJleH M 3Ha4UM HaydeH mpoOiem,
CBBP3aH C MHUCHHTE M 3aJa4iTe Ha BOCHHUTE (hopMupoBaHwms, onvucanu B [lnana 3a

pa3BUTHE HA BBOPBKEHHUTE CUM Ha PenyOnuka bwiarapus.

2. OneHka Ha HAYYHUTEe pe3yJITATH W NPUHOCUTE HA JAUCEPTAIMOHHUSA
TpyA

JlucepTanmoOHHUS TPY/ € CTPYKTYpHUpaH B ChOTBETCTBHE C MOCTaBEHATA IICNT U
3aJJayuTe HA HAYYHOTO H3cienBaHe. CBHIUAT Ce ChCTOM OT YBOJ, YETHUPH TJIABH,
3aKJIIOYCHUE, HAYYHO-TIPUJIOKHM M TPAKTUYECKU TMPUHOCH, JHUTEeparypa W
TIPYIIOKECHUS.

OOGmusaT Opoli cTpaHUIM Ha aucepranusaTa € 164, kaTo B TAX ca BKIIOUCHH 22
cTpanun npusioxkenusi, 30 Opos Tabmuum u 35 Opos ¢urypu. Msnonspanure
JUTEepaTypHU U3TOYHUIM ca 132,

CuuraM, dYe TOCTaBEeHUTE IIeJI W 3aJadyd B JIMCEPTAIMOHHHS TpyJ ca
W3ITBJTHEHHU.

[IpuemaM KaTO KOPEKTHU CICAHUTE HAYUHO-TIPUIIOKHUA U TIPUIIOKHHU TPUHOCH,
U3BEJACHUTE OT JOKTOPAHTA!

- JIOpa3BUTa € TeopusTa 3a OMNpENeIsIHE Ha OalMCTUUECKUs KOS(MUIIMEHT,
pY HAJIMYUE Ha paJiMaiHu KaHaJu M0 0KMBaJIHATa 4acT Ha KypIIyMa;

- JIOpa3BUTa € TEOpHUATA 3a OMPECISIHE YCKOPEHHETO Ha KypIiryMma IpH
HaBJIM3aHE BBHB BOJHA Cpela, C OTYWTAHE HAa BIUSHUETO Ha OaMCTUYCCKHSI
KOe(UIIMEHT U BI'bJIa Ha Cpellla C BOJHATA TOBLPXHOCT;

- pa3pabOTEeH € CTaTUCTHUYECKH MOJIEN 3a M3CJCABaHE M3MCHCHHUETO Ha
YCKOPEHHETO Ha KypIlymMa MpH HaBIM3aHE BHB BOJHA Cpela, C OTYMTAHE Ha
BIIUSIHUETO Ha bI'bJIa HA CPEIla C BOJHATA TOBBPXHOCT;

- pa3paboTeHa ¢ METOJMKa 3a MOJUTOHHU M3MHUTBAHUS 3a W3CJICBaHE Ha

BIUSHUETO Ha (opmaTa Ha KypliymMa BBPXYy TpPYINHPAHOCTTa Ha CTpendara,
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U3MEHEHUETO Ha CKOPOCTTA Ha KyplllymMa U PUKOIIETHOTO MYy JEHCTBHE BbB BOJHA
cpena;

- EKCIIEPUMEHTAJIHO € YCTAHOBEHA 3aBUCUMOCTTAa MEXKIY paJHdaIHUTE
KaHaJM 110 OKMBAJIHATA 4acT Ha KypLIyMa U PUKOLIETHOTO MYy JAEHCTBHE BbB BOJHA
cpena;

- pa3paboTeHa e mpolenypa 3a U3NUTBAHE Ha PUKOLIETHOTO JEHCTBUE BbB
BOJIHA cpefa, TPYNUPAHOCTTa Ha MOMNAJCHUATa U M3MEHEHHE Ha CKOPOCTTa BbB
BB3/IYyIIIHA Cpela Ha KypIlIyM Ha Ooemnpunac ¢ HOMEHKJIATYpeH uHaekc 7,62x54 mm.

- Chb3JaJieHH ca (U3MYECKHM MOJENM Ha KyplIIyM Ha Ooempumac c
HOMEHKJIaTypeH UHAEKC 7,62x54 mm ¢ u3MeHeHa popMa Ha OKMBajJHaTa yacT, C LIeJl
HaMaJsiIBaHE Ha PUKOIIETHOTO JICHCTBUE BbB BOJAHA CPE/a;

- IPOEKTHpPaHO U HU3padOTEHO € TEXHOJOTM4YHO oOopyABaHE 3a
u3paboTBaHe Ha (PU3MYECKH MOJEN Ha KyplIyM Ha Ooemnpuriac ¢ HOMEHKIATYpEeH

uHJeKC 7,62x54 mm, ¢ u3MeHeHa opma Ha 0KMBaJIHATA YacT.

3. KpurtuuHu 0es1e:xKu

KbMm nucepranmonnust Tpyn u paboTaTa Ha JOKTOpaHTa Morar jga ObaaT
MPEJCTABEHU CJIICIHUTE KPUTUYHU OCIICHKKHU:

-IpU U3BEXKIAHETO HA 3aBHCUMOCTTA 3a W3MEHEHUETO Ha MOCThIAaTeNIHaTa
CKOpPOCT Ha KyplIymMa M KOOpJMHATUTE HA TOYKWTE HA MOMNAJICHHUITA B MHUIICHATA,
KOSATO € ChCTaBHA YacT HA AHAJIMTUYHUS MOJIEN 32 ONpEENsiHE Ha TPYNUPAHOCTTA,
JOKTOpPAHTa € U3IO0JI3BAJI OTPAHUYECHUSI, KOUTO B 3HAUUTENIHA CTENEH C€ pa3jinyaBaT
OT peajHUTE YCJIOBHUSI, KOETO OT CBOSI CTpaHa BbBEXkJa Ipelika B U3paOOTBAHUS OT
HEro MOJIEJI;

-4acT OT W3BOJUTE HE OTpa3siBaT JOCTaThYHO SICHO 3HAYMMOCTTa Ha
pazpaboTkara;

- O-BUCOKA MIPEIM3HOCT KbM CTHJIA, TpaMaTUKaTa U TEKCTOBOTO opopMsHE Ha
pa3paboTkara.

IIpenopbku:
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- HOKTOPAHTBT Oda IIPOABJIZKM CBOATA I[CﬁHOCT B TOBa HAIIpaBJICHHUC KW a4

nyOJIMKYBa MOJTYyYEHUTE Pe3yJITaTh B MHIACKCUPAHU U3/IaHUS B CTpaHaTa U 4y KOUHA.

4. 3aK/jII09eHue

[IpencraBenata auceprainusi MpPEACTaBIsiBA 3aBBPIIEH HAy4dyeH TPYII,
W3CIIeIBAIl aKTyayieH mpobiieM. B pa3paboTkara € M3BBPINEH aHAIU3 HAa TEKYIIOTO
CBhCTOSTHHE Ha W3CJICABAHUS MPOOJIEM, Ch3/IaJIeH € TCOPETUUEH MOJIEN, U3BBPIICHO €
EKCIICPUMEHTAJTHO M3CJIEABaHEe, CBHIIPOBOJICHO C peajHu CTpenOu M € HampaBeHa
CTaTUCTUYECKa OIlEHKa Ha aJICKBAaTHOCTTa Ha TEOpPETHYHHUs Mojell. Bcuuko ToBa
MOKa3Ba, Y€ JJOKTOPAHTHT € YCBOUJI HEOOXOIMMHUTE TEOPETUUHH 3HAHUS U MPUTEKABA
CIIOCOOHOCTH 3a MPOBEXKAaHE HA HAYYHU U3CJIC/IBAaHUS.

PazpaboteHusT aucepTalmoHEH TPYJ OTroBaps Ha H3MCKBAaHUATA 34
npugoOrBaHe Ha oOpa30oBaTelIHA M Hay4yHa CTEMEH ,,JOKTOpP®, ChIVIACHO 3aKOHa 3a
pa3BUTHE Ha aKaJeMHYHHS ChcTaB Ha PemyOmmuka bvarapus u IlpaBunHuka 3a
MIPUJIAraHETO MY.

WNux. JlazapoB e mpeacTaBuil TpH MyOJMKAaIMU 10 TeMaTa Ha JUCEepTalusTa,
JIBE CaAMOCTOSITEIJHU M €JlHa B ChaBTOPCTBO, KOETO OTroBapsi Ha MHUHHUMAJHUTE
W3UCKBaHUs, omnpejesnieHu ¢ I[lpaBuiiHMKa 3a mpuiaraHe Ha 3aKOHA 3a pa3BUTHE Ha

aKaJeMUYHus ChcTaB Ha PemybOnuka bbarapus.

5. OueHka Ha TUCEPTAUOHHUSA TPY/

N310%€HOTO MO-rope MU J1aBa OCHOBAHHUE J1a JaM ITOJOKUTENIHA OLCHKA Ha
JTMCEepTallMOHEH TPyA Ha Tema: ,,M3cienBane Ha BiAMsHUETO (popMara Ha Kypuryma
BbPXY PUKOIIETHOTO MY JI€MCTBUE U J]a IpenopbuaM Ha HAYYHOTO JKypH Ja IJiacyBa
3a MPHUCHKIAHETO HAa OOpa3oBaTeIHA W Hay4YHa CTEMeH ,,JIOKTOP* Ha WHX. PoceH
Henkor JlazapoB mo pokTopcka mporpama ,,/JluHamuka, 0aaucTuKa U ynpaBjieHHue Ha
MoJieTa Ha JIETATEHHW amapatu’ B 00JacT Ha BHcIIE O0Opa3oBaHHE ,, | €XHUUYECKH

Hayku”’, mpo(ecuoHaHO HampasieHue ,,O0I110 HHKEHEPCTBO .

Hara: 19.05.2022 r. [Ipencenaren Ha HAYYHOTO KypH:

TIOJIK. JIOIL. JI-P HHXK. «oevvuernnnnns Lonto LHounes
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1. Actuality and significance of the developed scientific problem

The new requirements facing the Bulgarian army put on the agenda both the
issues of interoperability with NATO allies and the modernization of weapons and
ammunition used by the military. It is necessary to be analyzed the types of small
arms ammunition used to perform various types of tasks in peacetime and wartime.

The actuality of the developed dissertation is determined by the tasks
performed by the military formations of the Bulgarian Army and the existing risk of
injuries caused by ricochets of small arms ammunition from the aquatic environment,
during exercises or combat operations of special forces or naval forces.

In order for shooting to be effective, in addition to the combat qualities of the
weapon and the skill of the shooter, the characteristics of the ammunition used also
have an impact. The available literature does not reveal systematic research related to
the process of ricocheting the bullet in the aquatic environment, the factors that cause
it and the ways to influence them in order to control the process.

Reduction of ricochets from the water surface, in order to reduce the risk of
injury to shooters or nearby personnel, could be achieved by developing a model for
the shape of the bullet, which would preserve its ballistic properties when moving in
the air. , but to minimize the likelihood of ricochets when it reaches a water surface.
For this purpose it is necessary to perform an analysis of the penetration of the bullet
into the aquatic environment, its trajectory under these conditions and the possibility
of changing the trajectory.

The analysis of the literature sources shows that in the Republic of Bulgaria
systematic studies related to the influence of the shape of the bullet on its ricochet
action in the aquatic environment have not been performed. At the same time, data
from research on this issue cannot be found worldwide, mainly due to the fact that
such information is a trade secret and is not published in publicly available sources.

In view of the above, the topic discussed in the dissertation of Eng. Rosen

Nedkov Lazarov is an actuality and significant scientific problem related to the
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missions and tasks of military formations described in the Plan for Development of

the Armed Forces of the Republic of Bulgaria.

2. Evaluation of the scientific results and the contributions of the
dissertation

The dissertation is structured in accordance with the goal and objectives of
research. It consists of an introduction, four chapters, a conclusion, scientific-applied
and practical contributions, literature and applications.

The total number of pages of the dissertation is 164, including 22 pages of
appendices, 30 tables and 35 figures. The used literature sources are 132.

| believe that the goals and objectives set in the dissertation are fulfilled.

| accept as correct the following scientific-applied and applied contributions
made by the candidate ot Ph.D degree:

- the theory for determining the ballistic coefficient in the presence of
radial channels along the animating part of the bullet has been further developed;

- the theory for determining the acceleration of the bullet when entering an
aquatic environment has been further developed, taking into account the influence of
the ballistic coefficient and the angle of contact with the water surface;

- a statistical model has been developed to study the change in the
acceleration of the bullet when entering an aquatic environment, taking into account
the influence of the angle of contact with the water surface;

- a methodology for field tests has been developed to study the influence
of the shape of the bullet on the grouping of shooting, the change in the speed of the
bullet and its ricochet action in the aquatic environment;

- the dependence between the radial channels along the conical part of the
bullet and its ricochet action in the aquatic environment has been experimentally
established;

- a procedure has been developed for testing the ricochet action in the
aquatic environment, the grouping of hits and the change of the speed in the air

environment for ammunition with nomenclature index 7.62x54 mm.

3/5



- physical models of the bullet of patron with nomenclature index 7.62x54
mm with modified shape of the conical part has been created in order to reduce the
ricochet action in the aquatic environment;

- technological equipment has been designed and manufactured for the
production of a physical model of an ammunition bullet with a nomenclature index of

7.62x54 mm, with a modified shape of the conical part.

3. Critical notes and Recommendations

The following critical remarks can be presented on the dissertation and the
work of the doctoral student:

- in deriving the dependence on the change in the bullet speed and the
coordinates of the hits on the target, which is an integral part of the analytical model
for determing ot the grouping, the candidate for the Ph.D. degree uses limitations that
are veri far from the actual conditions. This in turn introduces an error in making a
model of it;

- some of the conclusions do not take into account the significance of the
disertation clearly enough;

- higher precision to the style, grammar and textual design of the disertation.

Recommendations:

- the candidate for the Ph.D. degree should to continue his activity in this
direction and to publish the obtained results in indexed editions in the country and

abroad.

4. Conclusions

The presented dissertation is a completed scientific work, researching a current
problem. An analysis of the current state of the research problem has been carried
out, a theoretical model has been created, an experimental study has been carried out,
conducted with real shootings and a statistical assessment of the adequacy of the
theoretical model has been made. All this shows that the candidate for the Ph.D.
degree has mastered the necessary theoretical knowledge and has the ability to

conduct research.
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The developed dissertation meets the requirements for obtaining the
educational and scientific degree "Doctor of Philosophy (PhD)", according to the
Law on the Development of the Academic Staff of Bulgaria and the Regulations for
its implementation.

Eng. Lazarov has presented three publications on the topic of the dissertation,
two independent and one co-authored, which meets the minimum requirements,
defined by the Regulations for the implementation of the law on the development of

the academic staff of the Republic of Bulgaria.

6. Evaluation of the dissertation

On the basis of the submitted work and the contributions, contained therein |
give a positive assessment of a dissertation: “Investigation of the influence of the
shape of the bullet on its ricochet action” and I recommend to the scientific jury to
confer educational and scientific degree "Doctor of Philosophy (PhD)" of Eng.
Rosen Nedkov Lazarov in the field of higher education 5. Technical sciences,
professional field 5.13. General Engineering, PhD program in the scientific specialty

"Dynamics, ballistics and flight control of aircraft".

19.05.2022 Chairman of the Scientific Jury:
Shumen Col. Asoc. Prof. Eng. ................ Conyu Conev Ph.D.
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