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1. AKTYaJIHOCT ¥ 3HAYMMOCT Ha pa3padoTBaHUsI HAy4YeH MpodJiemM

HoBute 3amaum, W3nbaHABAaHU OT BOCHHUTE (opMupoBaHus Ha bbarapckara
apMus, HAJIOKEHH B PE3yJITAaT HAa HOBOBB3HUKHAIHUTE 3aIlJIaXH 3a MEXKIYHApOTHUS
MUp, pETHOHAJIHA U TJ00ajgHaTa CUTYpHOCT, U B 4acTHOCT 3a PemyOnuka bearapus,
HajaraT TOBHUIIaBaHe e(eKTUBHOCTTa Ha crpenbara. CHukaBaHeTo Ha OoifHaTa
e(pEeKTUBHOCT HEMUHYEMO € CBBP3aHO C MOBHIIABAHE HAa PHUCKOBETE 3a JIHYHUS
ChCTaB.

M3nbiiHEHHETO Ha TE3W 33Ja4d € CBBP3aHO C HM3MOJ3BAHETO HA CTPEJIKOBO
OpBXKHE B pa3IMyHa CpeJa C IOCTUraHe B MaKCHMajHa CTENEeH Ha >KEJIaHWUTe
pe3yJsTaTy - OrpaHUYaBaHE B MAKCUMAaJIHA CTENIEH Ha PUKOLIETHUTE C 1IeJl HaMaJlsiBaHe
Ha OINACHOCTTa OT HapaHsIBaHE Ha CTPEJSIIMTE W PA3MOJIOKEHH HaOIM30 XOopa,
MOPOJIEHU OT PUKOILIETH HA KypIllyMa OT BOJIHATa IOBBPXHOCT.

Hanpasenust B JaUcepTanusITa 3a1bI004YeH aHaIu3 JI0Ka3Ba,
1eIechbOo0pa3HOCTTa OT M3CIEABAHE U ThPCEHE HAa MOJEI 3a (hopmaTa Ha Kyployma,
Opu KOWTO Ja ObJaT 3ama3eHd OaJlMCTUYHUTE MYy CBOWMCTBA IPH JIBU)KEHUE BbB
BB3/IyIIIHA CPe/ia, HO J1a ObJaT OTPaHUYCHHN PUKOIIETUTE MY OT BOJHA MTOBBPXHOCT.

AHanu3bT Ha JIMTEPATypPHUTE M3TOYHUIM II0Ka3Ba, Y€ TMPOSIBIBAHETO Ha
PHUKOIIET MPU CHIPUKOCHOBEHHE C BOJHA MOBBPXHOCT HE € JOCTAaThUHO A00pe
U3yYeHO U CHINECTBYBAIIUTE MATEMaTUYECKH MOJEIU HE H3SACHSABAT ISJIOCTHO
npoueca. B chmoTo BpeMe MyONMKyBaHUTE UYAaCTUYHM  M3CIEIABAHUS U
eKCIIEPUMEHTAIHH PE3yJITaTH HE 3acsraT B JCTalIM HABIM3aHETO HA KyplIyma BbB
BOJIa, ABM)KEHHUETO MYy M HAaIyCKaHETO Ha BOJIHATA Cpefia B CJEACTBUE HA PUKOILIET.

W3BbpiieHuTe U3CAEABaHUS B MPEICTABEHUS MU JAMCEPTALlMOHEH TPy,
CBBpP3aHM C W3CIeABaHE BIMSHHETO Ha (popmara Ha KypllyMa BBPXY PHUKOIIETHOTO
My JeWCTBHE NpU cpella C BOAHA Cpeda M TMOBMIIABAaHE HAa AHTUPHUKOIIETHOTO
JIeiCTBIE Ha KypllyMa Ha CBIIECTBYBaIl OOoempwuIiac, rpyrnupaHocTTa Ha KOUTO aa
ObZlc B HOPMHUTE 3a TPYNUPAHOCT HA TMOMAJCHUATA 32 CHOTBETHATa CTPEIKOBA
CHUCTEMa, M TMPEACTABEHUTE OT TAX pe3ydATaTH, aHAIM3U U U3BOJHU, OE3CIOPHO

IMOKa3BaT aKTyaJIHOCTTA HAa 3HAYUM HAY4YCH HpO6H€M.
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2. OueHka Ha HAay4YHUTe Pe3yJITATM M NPUHOCHTE HA JMCEPTAIMOHHUA
TpyA.

JlucepTanOHHUS TPY/ € CTPYKTYpUpaH B CHOTBETCTBHE C MOCTABEHATA IICNT U
3aJlayuTe Ha HAy4YHOTO ThpceHe. CHIIMIAT C€ ChCTOM OT YBOJA, YETUPHU TJIABH,
3aKJTI0YCHUE, HAYYHU-TIPWIOKHH M IPUJIOKHU IPUHOCH U JIUTEPATYpA.

JlucepTanMOHHUAT TPY. € 0011 Opoii cTpanumy 164, KaTo B TIX ca BKIIOUYCHU
23 cTpaHulM NpuiiokeHus. M3non3BaHuTe TuTepaTypHd U3TOYHHIM ca 132.

JIOKTOPaHTHT € pa3pabOTHII METOAMKA 3a MOJWTOHHU W3MUTBAHUS W TPOBEI
OPUTHHAJIHM, ABTOPCKU CHUMYJATUBHU M (PU3UYECKU EKCIIEPUMEHTHU, 3a KOETO
CBUJIETEJICTBAT MPECTABEHUTE PE3YITATH OT IPOBEJICHU U3CIICIBAHMUS.

He Mm e wm3BecTHO Taka TPEACTABEHUTE H3CICABAHUSA J1a Ca HAJUYHH B
JOCTBITHU JTUTEPATYPHU U3TOUHUIIM, TUCEPTALIMOHHU TPYI0BE U MOHOTpaduu.

[Tony4yeHuTe U aHATU3UPAHU PE3YJITATH, KAKTO M HAMPABCHUTE W3BOJU OT TAX
HajaraT W3BOJIa, Y€ ITOCTAaBEHWTE I W 3aJayd B JIUCEPTAIMOHHHUS TpyHd ca
U3MBJIHEHU, & W3BBPIICHUTE MU3CJICIBAHUS WMAT MPUHOCH OT HAYYHO-TIPUJIOKEH U
MIPWIIOKEH XapakTep.

[IpuemaM KaTO KOPEKTHU CICAHUTE HAYYHO-TIPUIIOKHUA U TIPUIIOKHU IPUHOCH,
U3BEACHUTE OT JOKTOPAHTA!

- JlopazBuTa € TeopusTa 3a onpeessiHe Ha OaMCTUYECKUs] KOePUIIMEHT, Mpu
HaJIM4ME Ha paJMalIHA KaHAJIM 110 O’KMBAJIHATA YacT Ha KyplIyma.

- lopazBuTta € TeopusATa 3a OMpEICNAHE YCKOPEHHETO Ha KypllymMa Ipu
HABJIM3aHE BBB BOJIHA Cpela C OTYMUTAHE HA BIUAHUETO Ha OaTUCTUYECKUS
KOe(UIIMEHT U BI'BIIBT Ha Cpellia C BOJHATA MTOBBPXHOCT.

- Pa3zpaboTen e cTaTMCTHYECKHM MOJEN 3a H3CJIeIBaHe HW3MEHEHUETO Ha
YCKOPEHHETO Ha KypllyMa TpH HaBlIM3aHE BHB BOJHA Cpela C OTYHTAHE HAa
BJIUSTHACTO Ha BI'BJIBT Ha CPeIlla ¢ BOAHATA MIOBBPXHOCT.

- Pazpaborena e meToauka 3a TOJWMTOHHU HM3MUTBAHUS 3a M3CJEIBaHE Ha
BIUSHUETO Ha (opmaTa Ha Kypuiyma BBPXYy TpPyINUpPaHOCTTa Ha CTpenodara,
W3MEHEHHETO Ha CKOPOCTTAa Ha KypITyMmMa W PUKOIIETHOTO MYy JEHCTBHE BBHB BOJHA

cpena.
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- EkciepuMeHTalIHO € YCTAHOBEHO, Y€ HAJIMYMETO Ha pajHuajHU KaHaIu I10
O’KMBaJIHaTa 4acT Ha KypIllyMa BOAM J0 HaMaJsiBaHE HA PUKOILIETHOTO JICHCTBUE BHB
BOJHA Cpefa.

- PazpaboTena e mporenypa 3a M3NUTBAaHE HAa PHUKOLIETHOTO JEHCTBUE BBbB
BOJHA CpeAa, TPYNUPAHOCTTAa HA NOMAJCHMITA W HM3MEHEHHE Ha CKOpPOCTTa BbHB
BB3JYIITHA Cpe/ia Ha KypIiryM Ha Ooerpunac ¢ HOMEHKJIATypeH uHaAeKe 7,62x54 mm.

-Cp3ganeHn ca (u3Muecku MoOJENM Ha KypulyM Ha Ooempumnac ¢
HOMEHKJIaTypeH uHAeKC 7,62x54 mm c u3meHeHa ¢popMa Ha OKMBaJTHATA YacT, C Le
HaMaJsiIBaHE Ha PUKOIIETHOTO JICHCTBUE BbB BOJHA CPE/A.

- [IpoexTrpano u U3pabOTEHO € TEXHOJOTHYHO 000pyABaHE 3a OCUTYPsIBaHE Ha
€KCIIEPUMEHTATHO U3NUTBAHE U U3pabOTBaHE Ha (PU3NYECKHU MOJEIHN Ha KypIIyMHU Ha
Ooenpurac C HOMEHKIATypeH HHAEKc 7,62x54 mm, c¢ wu3MeHeHa @opma Ha
0’KMBAJIHATA YaCT.

[locoueHuTe MNPUHOCH CHOMAaraT 3a HaArpaKJaHE Ha BeYe HATPYIAHUTE
3HAHMS.

3. Kpurtuunu 0esexku

KbM pucepranvoHHUS TpyA MOrar Ja C€ HamnpaBsAT CJIEAHUTE KPUTUYHU
OEJIeKKH U MIPENOPBKHU:

- IOJIyYEHUTE PE3YJTATU MPHU U3BBPIIBAHE HA (PU3NYECKU EKCIEPUMEHT Jia ce
0QOpMSAT KaTo OTAEITHU JOKYMEHTH, KOUTO J1a C€ MPEJCTaBAT KOTO JOKa3aTeJICTBEH
MaTepuan;

- I0-BUCOKA MPELUU3HOCT KbM CTHJIA, TpaMaTUKaTa U TEKCTOBOTO O(opMsiHe Ha
paspaboTkara,

- IOKTOPAHTHT Ja NPOJIBIDKMA CBOSATA JEHHOCT B TOBA HAaNpaBJEHUE U JIa
nyOJMKyBa TMOJyYeHUTE pe3ylTaTd B pedepupaHd M UHACKCHUPAHU HU3JaHUS B
CTpaHaTa 1 yy>kKOuHa.

HampaBHuTe KpuUTHYHM O€NEKKM M MPENOPbKHM HE MOTaT Ja OTXBBPIAT
3HAUMMOCTTa HA NPUHOCHUTE U IIOJIOKUTEIHUTE KadecTBa Ha MPEICTABEHHUS

JTYCEepPTallUOHEH TPY.
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4. 3aki04eHue

IIpeacraBeHusAT AMCEPTALMOHEH TPy Ha Tema ,,J3cienBaHe Ha BIUMSHUETO HA
Ha (Qopmara Ha KyplIymMa BBPXY PHUKOIIETHOTO My JEHCTBUE™, TMOKa3Ba, 4e
nokTopanThT UHX. Pocen HenkoB JlazapoB e npuaoOmin HeoOxoaumaTa MOAroTOBKa
Y OIHUT 32 M3BBPIIBAHE HA CAMOCTOATENIHW HAYYHU H3CJEIBaHUS, UHTEPIPETUPAHU
Ha MOJIy4YaBaHWUTE PE3YJITATH M HAYYHO OOOCHOBAaBAaHE HA PELIEHUsS, CBBP3aHHU C
paspemiaBaHe Ha wu3cieqBaHusi InpobineMm. ToBa ce MOTBBbpKAaBa OT H30OpaHUTE
METOIM 34 pa3pellaBaHE HA MOCTABEHUTE 3aJa4¥ W U3IOJI3BAHUAT MATEMAaTHYECKU
amapar.

Pa3paboTeHusT JucepTAallMOHEH TpyJ OTroBapsi Ha UW3MCKBaHMATA 3a
npuaoOuBaHe Ha oOpa3oBaTeiHAa M Hay4yHa CTENEH ,,JJOKTOP, ChIIacHO 3aKoHa 3a
pa3BUTHE Ha akajeMU4yHus cbcTaB Ha PenyOmuka bearapus u IlpaBuiHuka 3a
IIPUJIATaHETO MY.

WNux. JlazapoB e mpeacTtaBui TpHU MyOJIMKAaIMU 10 TeMaTa Ha JUCEepPTalusTa,
JIBE CaMOCTOSITEJIHM W €Ha B CBAaBTOPCTBO, KOETO OTrOBapsi Ha MHUHUMAJIHUTE
W3UCKBaHUs, onpezencHu ¢ [lpaBuiiHMKa 3a mpuilaraHe Ha 3aKOHA 3a Pa3BUTHE Ha
aKaJeMUYHus ChcTaB Ha PemybOnuka bwarapus.

5. OneHKAa HA JUCEPTAIUOHHUS TPY

Bb3 OCHOBa Ha W3JIOKEHOTO [0 TyK JaBaM IIOJIOKWTENHA OLEHKa Ha
IIPEICTaBEHUs] AMCEPTALMOHEH TpyA Ha Tema ,JI3cineaBaHe Ha BIMSHUETO HAa HA
dopmara Ha Kyployma BbpPXY PHUKOIIETHOTO My JEWCTBHE M Ja MpenopbyaMm Ha
HAy4YHOTO KYpH Ja IJ1acyBa 3a NPUCHXKIAHETO Ha 0O0pa3oBaTelHa M Hay4yHa CTENEH
,,JJOKTOp* Ha nHXK. Pocen Heakos JlazapoB B 00jacT Ha BHCIIETO oOpa3oBaHuE 5.
Texnuuecku Hayku, npodecroHanHo Hampasienue 5. 13. OO0mO HHXEHEpPCTBO,

JIOKTOpCKa mporpama ,,JInnamuka, 6anMcTuka v yrpaBieHHEe Ha T0JIeTa Ha JICTATEITHA

amapartu‘’.
. .2022. UJieH HAa HAYUYHOTO KYPHU: «vvverrvrerernnnnes
rp. B. TepHOBO no11. a-p uwk. Mupocna Credanos Credanon
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1. Relevance and significance of the developed scientific problem

The new tasks, carried out by the military units of the Bulgarian Army, imposed
as a result of the emerging threats to international peace, regional and global security,
and in particular to the Republic of Bulgaria, require an increase in the effectiveness of
the firing. Decreased combat effectiveness is inevitably associated with increased risks
to personnel.

The performance of these tasks is related to the use of a firearm in a different
environment with achieving the desired results to the maximum extent - limiting the
ricochet to the maximum extent in order to reduce the risk of injury of the shooters and
the standing nearby people, caused by ricochets of the bullet off the water surface.

The in-depth analysis, made in the dissertation, demonstrates the expediency of
examining and searching for a bullet shape model, in which its ballistic properties can
be preserved, when moving in an aerial environment, but to limit its ricochet off water
surface.

Analysis of literary sources shows that the manifestation of ricochet on contact
with water surface is not sufficiently studied and the existing mathematical models do
not fully clarify the process. At the same time, the published partial studies and
experimental results do not affect in detail the entry of the bullet into the water, its
movement and the departure of the aquatic environment as a result of ricochet.

The studies, carried out in the presented dissertation, related to the study of the
influence of the shape of the bullet on its ricochet action in encountering an aquatic
environment and increasing the anti-ricochet action of the bullet of an existing
ammunition, the grouping of which is within the norms for grouping of the hits for the
shooting system concerned, and the results, analyses and conclusions presented by
them, undoubtedly demonstrate the relevance of a significant scientific problem.

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

The dissertation is structured in accordance with the goal and tasks of scientific
research. It consists of an introduction, four chapters, conclusion, scientific-applied and

applied contributions and literature.
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The dissertation is a total of 164 pages, including 23 pages of annexes. The used
literature sources are 132.

The PhD student has developed a methodology for polygon tests and conducted
original, author's simulation and physical experiments, as evidenced by the presented
results of studies conducted.

| am not aware if the studies, presented in this way, are available in accessible
literary sources, dissertations and monographs.

The results obtained and analysed, as well as the conclusions drawn from them,
lead to the conclusion that the objectives and tasks set in the dissertation work have
been fulfilled and that the studies, carried out, have contributions of a scientifically-
applied and applied nature.

| determine as correct the following scientifically-applied and applied, the
contributions derived from the PhD student:

- Further developed is the theory of determining the ballistic coefficient, in the
presence of radial ducts along the ogive part of the bullet.

- The theory for determining the acceleration of the bullet when entering the
aquatic environment is further developed, taking into account the influence of the
ballistic coefficient and the angle of encounter 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 encounter with the water surface.

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

- It has been experimentally found that the presence of radial ducts along the
ogive of the bullet leads to a decrease in ricochet activity in the aquatic environment.

- A procedure has been developed for examination of the ricochet action in the
aquatic environment, the grouping of hits and the change in the speed in the aerial

environment of a bullet of an ammunition with a nomenclature index of 7,62x54 mm.
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- Physical models of a bullet of an ammunition with a nomenclature index
7.62x54 mm have been created with an altered shape of the ogive in order to reduce
ricochet action in the aquatic environment.

- Technological equipment has been designed and constructed to provide an
experimental test and development of physical models of bullets of an ammunition
with a nomenclature index 7,62x54 mm, with an altered shape of the ogive part.

These contributions help to build on the knowledge already accumulated.

3. Critical remarks

The following critical remarks and recommendations can be made to the
dissertation work:

- the results, obtained in carrying out a physical experiment, shall be shaped as
separate documents to be provided as evidence;

- higher precision in the style, grammar and textual shaping of the development;

- The PhD student to continue his activity in this field and publish the results,
received in referenced and indexed publications in the country and abroad.

The critical remarks and recommendations made, cannot rule out the
significance of the contributions and positive qualities of the presented dissertation.

4. Conclusion

The presented dissertation on "Study of the influence of the shape of the bullet
on its ricochet action™ shows that phD student Eng. Rosen Nedkov Lazarov has
acquired the necessary training and experience to carry out independent research,
interpreted on the results obtained and scientific justification of solutions, related to
solving the research problem. This is confirmed by the selected methods for resolving
the set task and the mathematical apparatus used.

The developed dissertation work meets the requirements for acquiring an
educational and scientific degree "Doctor" in accordance with the Law on
Development of the Academic Staff of the Republic of Bulgaria and its Implementing
Regulations.

Eng. Lazarov has presented three publications on the subject of the dissertation,

two independent and one in co-authorship, which meets the minimum requirements
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determined by the Regulations for application of the law for development of the
academic staff of the Republic of Bulgaria.

5. Evaluation of the dissertation work

Based on the above, | give a positive assessment of the presented dissertation
work on the topic "Study of the impact of the bullet shape on its ricochet action" and
recommend to the scientific jury to vote on the award of an educational and scientific
degree "Doctor" to Eng. Rosen Nedkov Lazarov in the field of higher education 5.
Technical sciences, professional direction 5.13. General Engineering, Doctoral

Program "Dynamics, Ballistics and Flight Management of Aircraft".

. .2022 Member of the scientific jury: ...................

V. Tarnovo Assc. Dr. Eng. Miroslav Stefanov Stefanov
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