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Monorpa@uyHusT TpyJ € CTPYKTypUpaH B JIB€ OTACIHM CMHCIIOBH YacTH,

o0oco0eHn Kkaro T1naBd. MarepuanbT B MoOHOrpadustTa € pa3paboTeH OT
TIOJIOJIKOBHUK J-p WHX. CTaMeH AHTOHOB.

BbBenenneTo pa3kprBa akTyaqHOCTTa Ha po0sieMa U IenTa Ha U3CJIEBaHUATa B
TeMaTUKaTa Ha MPeJIOKEeHUs MOHOrpadu4eH TpPyJd M HACOUYBa BHUMAHUETO KbM
TEOPETUUHUTE U MPAKTUUECKUTE aClIEKTH HAa HAYYHOTO UHTEPIPETUPAHE.

B MonorpadusTta ca momyiokeHu Ha u3cieABaHe jaBa mnpoOiema. IIbpBusT e
OpsSKO CBBP3aH C MPHIOKEHUETO Ha CHhBPEMEHHUTE CO(TYyepHU aruIMKalud 3a
MAIIMHOCTPOUTENICH WHXEHEPUHT, KOUTO HaMUpaT NPUJIIOKEHHE B TPUMEPHOTO
BUPTYAJIHO MOJICIMpPAHE HA OTJACIHU JACTAMIN, MEXaHU3MHU U MAIIUHH C TOJIAM Opoi
BB3JM OT BUCOKO HHMBO Ha CIIO)KHOCT, KaTO C€ OTYUTAT JOCTUTHATUTE CHBPEMEHHU
BBH3MOXKHOCTH B IPUIIOKEHUETO HA HHPOPMAITMOHHUTE TEXHOJIOTHH C 1€ €(PEeKTUBHO
yIpaBJeHUE Ha TPOU3BOJCTBEHUTE MPOLIECH.

ABTOMaTH3aIMATa Ha TPOSKTUPAHETO KaTO CAMOCTOSATETHO HAYYHO HaIpaBJICHNE
ce TOSBU Ipe3 mocienHuTe nBe necerwierus. IlpomechT Ha cb3naBaHe Ha TOBa
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HalpaBJICHUE, pa3paboTBaHETO Ha Teopus U 0000IIaBaHE HA TOJIYUYEHUTE
NPaKTHUECKH pe3yiTaTd MpoabibkaBa M cera. lleara Ha aBTOMatM3anuara Ha
MPOEKTHO — KOHCTPYKTOpCKaTa NEHHOCT € Ja ce€ MOBHINAT MPOM3BOAMTEIHOCTTA HA
WHKCHEPHHSI TPYJ M KadeCTBOTO Ha MPOIYKTUTE, Ja CE€ HaMaJIAT MaTepUaTHHUTE
pa3xoauM U CBKPATAT CPOKOBETE 3a MpOoeKTHpaHe, Oe3 yBeianuaBaHe Opos Ha
UHKEHEPHO — TexHudeckute kajapu. C HEoOXOJUMOTO HHMBO Ha OOOCHOBKa €
MOIYEPTAHO, Y€ MOJIbPKAHETO HA BUCOKA CTEIEH HAa U3IIBJIHEHUE HA MMPOEKTAHTCKUTE
3a/la4yd OT WHKEHEPHO — TEXHUYECKUS ChCTaB, U3UCKBA PA3HOOOPA3EH MHTEPAKTUBEH
WHCTPYMEHTAPUYM B CHUCTEMHUTE 3a BUPTYaJIIHO MOJEIUpaHe, KOUTO Ja MOCTYKU 3a
yIpaBlieHHe Ha 0a3uTe OT JaHHHW 32 MAIlMHHU €JIIEMEHTH W MeXaHu3Mu. Taka Ha
MPOCKTAHTHUTE C€ MPEIOCTABAT IMIUPOKH BH3MOXKHOCTH 332 M3TOTBSHE HA MPOTOTHIIA,
OCHOBHO Ha eTara KOHLENTYaJeH IU3aiiH Ha U3eNUeTO.

Bropusar mnpoOnem, MOANOKEH HA U3CIEABAHE C€ CBHCTOM B H3CIEIBAHE
BB3MOXKHOCTHUTE 32 aBTOMATH3aIMs HA MHKXEHEPHOTO MPOCKTHPAHE ChC CHBPEMEHHU
CAD/CAM/CAE cucremu ¥ mapajieIHO YCKOPEHO BHEIpSBaHE U U3MOJ3BaHE Ha
CBIIIECTBYBAIIUTE TEXHOJOTMU 3a Obp30 mpotoTunupane (rapid prototyping).
[IpencraBeHa € CpaBHUTENTHA XapaKTEpUCTHKA HA TEXHOJOTMH 3a OBP30
OPOTOTUIUPAHE HAa KOMIIOHEHTH, KOSTO YTBBbpKAaBa 3D NpoOTOTUNHMpPAHETO KaTo
OBp30 U €BTUHO peaiu3upaHe Ha JajieHa eKCIepUMEHTalIHA cucTeMa o ¢popMara Ha
mozen. Ha 6azata Ha ToBa ca M3BBLPIICHM aHAIW3 M OICHKA HA CHIIECTBYBAIIUTE
TexHoJoruu 3a 3D meuaT KOeTo OCUTypsiBa BB3MOXKHOCTHU 32 YCHBBPIICHCTBAHE Ha
OpraHu3aluiTa W YMOPABICHUETO Ha MPOIECUTe, MUHUMH3UpPAHE HA BPEMETO H
¢uHaHcoBuTe pasxoau. M3crmenBaHm ca W METOOMTA 3a PEKOHCTPYHpaHE Ha
MOBPEJICHN YacTU 4Ype3 PEBEPCHBHOTO HMHXKEHEPCTBO, KOETO OOXBalla METOJIUTE 3a
cp3naBane Ha 3D CAD wMozenu BB3 OCHOBA HAa JaHHM OT HW3MEpPBaHMS Ha
NOBBPXHUHUTE Ha (PU3UYECKH OOCKTH C 1€ PEKOHCTPYHPAHETO UM M TOCIIEBAIIO
n3pab0TBaHE WU 32 KOHTPOJ Ha u3paboteHu obOpasuu. [IpencraBenn ca ”HOBAaTUBHU
ISUTOCTHU PEIIeHUs, Kacaelld IUTHTAIU3WpaHe, YCIYTH W CHCTEMH 3a aTuTHBHO
IIPOM3BOJICTBO, BHEJPEHU B MHAyCTpHAIM3aIUATa Ha 3D NMPUHTHPAHETO Ha METATHU
U3JIeTUs

3akiro4eHrueTo 0000111aBa ChbABPKAHUETO U U3BOJIUTE OT TPY/a.

MoHorpadusita € mpeaHa3HaYeHa 3a CHEIUATNCTH, KOUTO CE€ MHTEpeCcyBaT OT
dbyHkuroHanHocTuTe Ha WHCTpyMeHTanHus amapatr Ha CAD/CAM/CAE/PDM/ERP
CUCTEMUTE MPU MHUPPOBOTO M3rPAKIAHE HA TBBHPAOTECIHU M TOBBPXHUHHU MOJICIIH,
napaMeTpu3aIusaTa Ha €JIEMEHTHUTE, CTII00SBAaHETO HA M3JENHAITa U TCHEPUPAHETO Ha
KOHCTPYKTOpCKaTa JOKyMEHTanus. AKIEHTUPAHO € BBPXY BB3MOKHOCTUTE Ha
MPOTYKTUTE 32 aBTOMATH3allds HAa MAIIMHOCTPOUTETHUS WHXEHEPHUHT J1a OTepHupar
CBBMECTHO ChC CO(PTYyEpHUTE U XapAyepHH TEXHOJIOTUH 3a OBbp30 mpoToTunupane, 3D
CKaHUpaHe, MOJIeINpaHe U 00paTeH HH)KEHEPHHT.



Momnorpadusita e peneHzupasa ot noJk. gou. a-p Loues L. I'. u noanonxk. nom.
n-p JlambGera M. X.

Monographic work “Study of the application of CAD/CAM/CAE systems
and rapid prototyping technologies in the design of components of technical
systems”.

The monographic work is structured in two separate semantic parts, split into
chapters. The material in the monograph was developed by Lt. Col. Dr. Eng. Stamen
Antonov.

The introduction reveals the relevance of the problem and the purpose of the
research in the subject of the proposed monographic work and draws attention to the
theoretical and practical aspects of scientific interpretation.

In the monograph, two problems are studied. The first is directly related to the
application of modern software applications for mechanical engineering, which are
used in three-dimensional virtual modeling of individual parts, mechanisms and
machines of high complexity, taking into account modern capabilities in the
application of information technology with the purpose of effective management of
production processes. Design automation as an independent scientific field has
emerged in the last two decades. The process of creating this direction, developing a
theory and summarizing the practical results continues today. The purpose of the
automation of the design and construction activity is to increase the productivity of the
engineering work and the quality of the products, to reduce the material costs and to
shorten the design terms, without increasing the number of the engineering and
technical staff. With the necessary level of justification it is emphasized that the
maintenance of a high degree of implementation of the design tasks by the engineering
and technical staff requires a variety of interactive tools in virtual modeling systems to
manage the databases of machine elements and mechanisms. Thus, the designers are
given ample opportunities to make a prototype, mainly at the stage of conceptual
design of the product.

The second problem under study is to study the possibilities for automation of
engineering design with modern CAD / CAM / CAE systems and in parallel
accelerated implementation and use of existing technologies for rapid prototyping
(rapid prototyping). A comparative characteristic of technologies for fast prototyping
of components is presented, which confirms the 3D prototyping as a fast and cheap
realization of an experimental system in the form of a model. Based on this, analysis
and evaluation of existing technologies for 3D printing are performed, which provides
opportunities for improving the organization and management of processes,
minimizing time and financial costs. The methods for reconstruction of damaged parts
by reverse engineering are also studied, which covers the methods for creating 3D
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CAD models based on data from measurements of the surfaces of physical objects in
order to reconstruct them and subsequent fabrication or control of manufactured
samples. Innovative complete solutions for digitization, services and systems for
additive production, implemented in the industrialization of 3D printing of metal
products are also presented.

The conclusion summarizes the content and conclusions of the work.

The monograph is intended for specialists who are interested in the
functionalities of the instrument apparatus of CAD / CAM / CAE / PDM / ERP
systems in the digital construction of solid and surface models, the parameterization of
the elements, the assembly of products and the generation of design documentation.
Emphasis is placed on the capabilities of mechanical engineering automation products
to operate in conjunction with software and hardware technologies for rapid
prototyping, 3D scanning, modeling and reverse engineering.

The monograph was reviewed by Col. Assoc. Prof. Tsonev Ts.G., Ph.D. and Lt.
Col. Assoc. Prof. Lambeva M. H., Ph.D.

2. Ilocodue mo ,,Taktuka Ha moJsieBara aptuiaepus - Yacr II, Hlymen
2016 r., ISBN 978-954-9681-77-2, o0em 243 cTp.

[TocoOuero e pa3pabOTeHO B CHOTBETCTBUME C HAIMOHAIHUTE JIOKTPUHAIHU
NOKYMEHTH, KaTO € W3I0J3BaHa TEPMHUHOJIOTUSATA, OCHOBAaHA Ha CXBalllaHUATA,
3asierHanu B TakThueckara JOKTpUHA Ha mosieBata aptuiepuss Ha HATO AArtyP-5,
npueTa chC cTaHAapTh3zauuoHHO cropazymenne STANAG-2484, Aprtunepuiickure
npoueaypu, wusnon3Banu B apmuure ot HATO AArtyP-1, npuetn cbe
cTaHaaptuzalMoHHo  cnopasymenne  STANAG-2934,  “PpkoBOACTBOTO  3a
MOJ/IbPKAHE, CXPAHSABAHE M EKCIUIoAaTallsl Ha BbOPHKEHUETO U OOMHUTE MpHUIacH -
yacT BTOpa — OOWHM mpunacu’, KakTo u “MeToauKa 3a IUIaHUpaHe M Ch3JlaBaHE Ha
BOMCKOBM 3amacd OT MaTepHalHU pecypcu 3a JACKIapUpaHUTE Ha3eMHU
dopmupoBaHus oT bearapckara apmusi, 3a yyacTue B MBJIHUS CIIEKTbp OT ONepaluu
Ha HATO”. UM3non3BaHu ca NOCTHKEHUSTA HAa ChbBpPEMEHHATa BOCHHA HayKa U
NPAaKTUKA, HaJMYHATa JIUTepaTypa, OMUTHT B YUYEOHHS MpPOILIEC U TEHICHUUUTE TMPHU
OOMHOTO M3MOJI3BaHE Ha (opMHUpOBaHUATAa B omnepanuute. PasrimegaHo e OGOMHOTO
U3MOJI3BaHE HA apTUJIEPUsTa B Pa3IUYHHU BHJIOBE OOWHU JCHCTBUS HAa MAaHEBPECHUTE
¢opmupoBanus.  Ilocobmero e  pa3pabOTeHO  OT  aBTOPCKM  KOJIEKTHUB,
KaKTO CJie/iBa: MOJK. J0W. J-p uHX. Bemuko IlandyeB IleTpoB — pbKOBOAWTEN Ha
aBTOPCKHUS KOJEKTuB — TII. 3 T. 3.1., 3.2; 3.3.1., 1. 4 u 3aKiI04YeHUE; 0.3. HOAM. UHK.
Crosin CnaBoB JKelfHOB — 3aMECTHUK-PBKOBOJIUTEN HA KOJIEKTUBA — YBOJ, TWI. 2 T. 2.1,
2.2,2.3; . 3 1.3.3.2. u 3.3.3.; nonk. gou. a-p unx. Camo Credano Enorues —ri. 1
T. 1.1 + 1.4.; monn. n-p unaxk. Cranuo ['eoprueB CranueB — ri. 3 1. 3.4.1 + 3.4.2;
noan.n-p uHx. JdwisH KupunoB MapkoB — rin. 3 1. 3.4.3.; M-p n-p unxk. Kanosn
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AranacoB MnueB — 1. 5 1. 5.1.1.-5.1.3, 5.1.6.+5.1.10.; 0.3. moan. a-p uHk. XpUCTO
AranacoB [leceB — . 5 1. 5.1.4., 5.1.5.; M-p unxk. Cramen inueB AHTOHOB — I3, T.
5.2. TlocobueTo € npeaHa3HAYeHO 3a U3MO0JI3BaHe OT OUIIepH, YUacTBaIlld B KypcOBe
3a CJICIIUILIOMHA KBaTU(PUKIIHSL.

B rnaBa meta ce pasriiexxsia BCECTPAaHHOTO OCUTYpsSIBAHE Ha apTUIICPUNUCKHUTE
dbopmupoBaHus.

B 1. 5.2 ca nepunupanu u aHaIU3UPAHU OCHOBHUTE (DYHKIIMU HA JTOTUCTUYHOTO
ocurypsiane. H3cienBaHa € cucTeMara 3a JIOTUCTUYHO OCUTYpSIBAHE Ha
dbopMHpoOBaHUATA OT TOJIEBaTa apTUIIEPHS B ACTIEKT HA HEWHATa CHITHOCT, PYHKIIUU U
OTrOBOpHOCTH. M3cneBany ca mpean3BUKATENICTBaTa HAa CHAOISIBAHETO C MAaTePUATTHH
pecypcu Tpe3 Tpu3Mara Ha OCBIIECTBEHATa METKIAcHA CHUCTEMa 3a CHaOJsIBaHE,
Bp3npuera B HATO. IlonpoObHO ca mpeacTtaBeHM MW pas3riielaHd JEeWHOCTUTE B
palioHUTE W MYHKTOBE 3a YIPABJICHUS HA JOTUCTUYHUTE OPraHd Ha apTHUICPUICKUTE
dbopMupoBaHus, MNPSIKO CBbP3aHU C JIOTUCTUYHOTO OCUTYpsSIBAHE Ha OMEpaIuuTe,
cHa0jsBaHe Ha (OopMHUpOBaHUATA ¢ OOMHU MpPUIACH, PEMOHTA, BH3CTAHOBSIBAHETO U
€BaKyalusaTa, MEAUIIMHCKOTO OCHUTYpsBaHE, NPHUIABWKBAHETO U TPAHCIOPTA,
IPaXKIAaHCKO-BOEHHOTO  CBHTPYJHHUYECTBO W HE Ha  TMOCIEIHO  MSCTO -
aAMUHUCTPATUBHUTE U MOJIEBU YCIYTH, CBbP3aHU C TUYHUS ChCTAB.

[Moan. n-p wumxk. Cramen WMnmueB AHTOHOB B TOBa MOcoOHME Yy4acTBa B
pa3zpaboTBaHeTo Ha 1. 5 T. 5.2, B 00eM 65 cTp.

Textbook “Field Artillery Tactics” - Part I1.

The manual has been developed in accordance with the national doctrines and
norms, using the terminology based on the notions, enshrined in the Tactical Doctrine
of NATO Field Artillery AAgtur-5, adopted by standardization agreement STANAG-
2484, Artillery procedures used in NATO armies AAgtur-1, adopted by
standardization agreement STANAG-2934, the Manual for maintenance, storage and
operation of armaments and ammunition - part two - ammunition, as well as
Methodology for planning and creation of military stocks of material resources for the
declared ground formations by the Bulgarian Army, for participation in the full range
of NATO operations. The achievements of the modern military science and practice,
the available literature, the experience in the educational process and the tendencies in
the use of troops on the battlefield. The combat use of the artillery in different types of
combat actions of the maneuver formations is considered. The manual was developed
by a team of authors, as follows: Col. Assoc. Prof. Eng. Veliko Panchev Petrov, Ph.D.
- Head of the author's team - ch. 3 items 3.1., 3.2; 3.3.1., Ch. 4 and conclusion; Lt.
Col. Eng. Stoyan Slavov Zheinov - Deputy Head of the team — introduction, ch. 2
items 2.1, 2.2, 2.3; ch. 3 item 3.3.2. and 3.3.3; Col. Assoc. Prof. Eng. Sasho Stefanov
Evlogiev, Ph.D. - Chapter 1, item 1.1 + 1.4 .; Lt. Col. Eng. Stancho Georgiev
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Stanchev, Ph.D. - Chief 3 items 3.4.1 + 3.4.2; Lt. Col. Dilyan Kirilov Markov, Ph.D. —
Ch. 3, 3.4.3; Kaloyan Atanasov Iliev, M.Sc., Ph.D. 5 items 5.1.1 + 5.1.3, 5.1.6 +
5.1.10; Lt. Col. Eng. Hristo Atanasov Dechev, Ph.D. - Chief 5 items 5.1.4, 5.1.5; Ma;.
Eng. Stamen Iliev Antonov, Ph.D. - Chapter 5, Item 5.2. The manual is intended for
use by officers participating in postgraduate qualification courses. Chapter Five deals
with the comprehensive provision of artillery formation.

Section 5.2 defines and analyzes the main functions of logistics. Research is the
system for logistical support of the formations of the field artillery in terms of its
nature, functions and responsibilities. The challenges of the supply of material
resources are studied through the prism of the implemented five-class supply system
adopted in NATO. The activities in the regions and control points of the logistics
bodies of the artillery formations, directly related to the logistical support of the
operations, supply of the formations with ammunition, repair, restoration and
evacuation, medical insurance, movement and transport, civil-military, are presented
and examined in detail. cooperation and last but not least —- administrative and field
services related to personnel.

Lt. Col. Eng. Stamen Iliev Antonov, Ph.D. in this manual participates in

the development of ch. 5 item 5.2, in the volume of 65 pages.

3. VY4yeOHo mocodome ,JlIpakTnyeckum TpeHaxkopu 3a OO0y4YeHHMEe HA
MHUHOXBbpraunurte paszueru®, HBY ,Bacua JleBcku®, ®@akyarer "Apruiepus,
IIBO u KUC", lllymen, 2016, ISBN 978-619-7531-26-8, o0em 104 cTp.

Yyeobnoro mocobme  “IlpakThueckm  TpeHakopu 3a  OOydeHHe  Ha
MUHOXBBPrayHUTE pa3ueTh’ € pa3padOTEHO B CHOTBETCTBUE C HW3HUCKBAaHUATA 3a
oOy4eHHEe M TPEHUpAHE HAa MUHOXBBPIauHWUTE PA3yETH OT CYXOITbTHUTE BOMCKH Ha
brearapckara apMusi, CBbp3aHH C TEHAECHIMUTE 32 HEWHATa MOACPHU3ALHS.

[TocoOuero e pa3pabOTEeHO OT aBTOPCKHU KOJEKTUB, KaKTO CJIe/[Ba: MOJK. JOII. JI-
p unx Lonro I'puropoB LloHeB — mbpBU M BTOpHW pazaen; noam. I-p uHxK. CTaMeH
NineB AHTOHOB — TpETH pa3ed.

B mepBu pazmen “120 mm mpakTHYECKH TPEHAXOp 3a OOydeHHE Ha
MUHOXBBPIrauHUTE pa3dyeTH ca MPEICTABEHU TEXHUYECKUTE ONHUCAHUSA U
WHCTPYKIIMHUTE 3a eKkcruioaTaus Ha 120 mm mpakTHuecKu TpeHaXop 3a 00yueHue Ha
MUHOXBBPTauHUTE DPA34YeTH, OMHCAHU Ca TOJAPOOHO OTACIHUTE My €JIEeMEHTH U
KOHCTPYKTHUBHU OCOOCHOCTH. AKIIEHTUPAHO € BBPXY MOArOoTOBKaTta Ha 120 mm
y4eOHO-TIPAKTUYECKH HM3CTPENl 3a CTpenda, camara cTtpeinda U OCOOCHOCTUTE MpH
chxpaHeHueTo. Pasznenst e paspaboren B o6em 31 (Tpuaecer W enHa) CTPAHHIM H
chabpka 18 durypu u enna rabnuia.

BbB BTOpHM pazzmen “82 mm NOpakTUYECKHM TPEHAXOp 3a O0O0yyeHue Ha
MUHOXBBbPrauHUTE pa3zdeTH ca pa3pabOTEeHH TEXHUYECKUTE OINHCAHMS, KAKTO U
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MHCTPYKIMUTE 32 €KCIUIoaTaluus Ha 82 mm MpaKTHYECKH TPEHaXKop 3a oOydyeHHe Ha
MUHOXBbPrauHUTE Pa3ueTH, KOUTO € MpeAHa3HayYEeH 3a MPaKTUYECKO OTpabOTBaHE Ha
NEeHHOCTUTE Ha pa3deTa Ha 82 mm MHUHOXBbprauka. PaznensT e pazpaboteH B o6em 34
(TpuaeceT M YEeTUpHU) CTPAHUIM U ChIBbpKa 28 (IBameceT W oceM) UTYypU U eAHa
TadIuna.

BB Tpetm pazgen “60 mm mpakTUUECKH TPEHaXKOp 3a oOydeHue Ha
MUHOXBbPrauHUTE pazueTu’ ca pa3pabOTEeHU TEXHUUYECKHUTE OIMMCAHUS, BKIIOYBAIIH
ONHCaHWE Ha OCHOBHHUTE €JIEMEHTH Ha TpEeHaxopa, 3aablI004eH aHaliu3 Ha
KOHCTPYKIMSITA HA OCHOBHUTE €JIEMEHTH Ha M3CTPENa, MOATOTOBKAaTa M MEPKHUTE 3a
0e30IacHOCT MpH cTpelida ¢ TpeHaxkopa. Pa3znensT e paspadboreH B o6em 26 (BaaeceT
¥ 1II€CT) CTPAHUIM U Chabpka 11 (eguHamecer) durypu u egHa Tabauna.

[Ipeana3zHayeHo € 3a 3a mojromaraHe oO0yuyeHueTo Ha Kypcanture or HBY
,Bacun JleBcku” mo crenuanHoctra “‘OpraHusanys ¥ YOpPaBJICHUE HAa BOCHHUTE
(opMHpOBaHUS Ha TAKTUYECKO HUBO™ ChC CIIEUUATU3ALMH "APTUIEPUNCKO U 36HUTHO
BBOPBKEHUE, CTPEIIKOBO OPBKHE, ONTHUKA U 0o npunacu" u ,,Jlonesa aprunepus‘.
CpabpkaHHeTO Ha MOCOOMETO MO3BOJIABA CHUIOTO YCIEHIHO Ja Ce M3MOJ3Ba U 3a
KypCaHTH OT JAPYTU CHELHAIHOCTH, HA CEPXKAHTCKM ChCTaB WIIM HA CIYXKHUTEIU Ha
NOJIMLUATA U JKaHJAPMEPUSITA MO0 BBIIPOCH, CBbP3aHU ¢ O0YUEHHUETO UM KaTo 4acT OT
MUHOXBBPIradHH pPa3vyeTH.

I[Toqn. n-p wmxk. Cramen WMiameB AHTOHOB B TOoBa IocoOWe ydyacTBa B
pa3pabOTBAHETO HA TPETH pasfiei, B 00eM 26 cTp.

Textbook “Practical simulators for training mortar crews”.

The textbook "Practical simulators for training mortar calculations" has been
developed in accordance with the requirements for training and coaching of mortar
calculations by the ground forces of the Bulgarian Army, related to the trends for its
modernization.

The manual was developed by a team of authors, as follows: Col. Assoc. Prof.
Eng. Tsonyu Grigorov Tsonev, Ph.D - first and second sections. Lt. Col. Eng. Stamen
Iliev Antonov, Ph.D - third section.

The first section "120 mm practical simulator for training mortar calculations"
presents the technical descriptions and instructions for operation of a 120 mm practical
simulator for training mortar calculations, describes in detail its individual elements
and design features. Emphasis is placed on the preparation of a 120 mm training and
practical shot for shooting, the shooting itself and how to storage. The section is
developed in a volume of 31 (thirty one) pages and contains 18 figures and one table.

In the second section "82 mm practical simulator for training of mortar
calculations" the technical descriptions are developed, as well as the instructions for
operation of 82 mm practical simulator for training of mortar calculations, which is



intended for practical practice of the activities of calculation of 82 mm mortar. The
section is developed in a volume of 34 (thirty four) pages and contains 28 (twenty
eight) figures and one table.

In the third section "60 mm practical simulator for training mortar calculations"
the technical descriptions are developed, including a description of the main elements
of the simulator, in-depth analysis of the construction of the main elements of the shot,
preparation and safety measures for shooting with the simulator. The section is
developed in a volume of 26 (twenty six) pages and contains 11 (eleven) figures and
one table.

It is intended to support the training of cadets from National Military University
“Vasil Levski” in the specialty "Organization and management of military formations
on tactical level" with specializations "Artillery and anti-aircraft weapons, small arms,
optics and ammunition" and "Field Artillery". The content of the manual allows it to
be successfully used for cadets from other specialties, sergeants or police and
gendarmerie officers on issues related to their training as part of mortar calculations.

Lt. Col. Eng. Stamen Iliev Antonov, Ph.D in this manual participates in the
development of a third section, volume 26 p.

4. Kuaumra ,ABroMaTM3anusi yIpPaBJeHHMETO HAa eKCILUIoOATANUATA Ha
BbOPBb:KeHHeT0 B Bbbarapckara apmus — nmoaxoau u pemenus“,HBY ,,Bacua
JleBcku®, @akyarert "Apruaepus, IBO u KUC", lllymen, 2016, ISBN 978-619-
7531-26-8, ooem 179 crp.

ChappkaHHETO HA KHATATa € HACOUYEHO KbM M3CIIeJIBAHE HA TJOKyMEHTOO0OpOTa
NPy Pa3IMYHUTE PEKUMHU Ha EKCIIoaTalus Ha PaKeTHO-apTUIIEPUHCKOTO
BhOpbkeHUE (PAB) 1 B3MOKHOCTUTE 32 HETOBATAa aBTOMATU3AIIMS, YPE3 KOETO MOXKE
Jla ce TOCTUTHE TECTeHE Ha BpeMe, CPEACTBAa, MO-BUCOKA TOYHOCT HA IUIAHUPAHE
U3MBJIHCHUETO Ha TIUIAHOBUTE perjaMeHTH. llpu aHanu3a Ha TEOPETUYHUTE
MOCTAaHOBKM Ha MOJIEJIM, CTaHJAApTH W PEIICHMsS 3a aBTOMATH3allMs Ha Ipolieca Ha
yOopaBjieHHe Ha  JIOKYMEHTOOOOpOTa TpU  eKCIUIoaTalusTa Ha  PaKeTHO-
apTUWIEPUIICKOTO BbOPBKEHUE B bbharapckara apmMusi ¥ B ApYyTrd apMUU OT CEBEPHO-
aTJIAaHTUYECKHUS JIOTOBOpP, CE€ JaBa HAy4YeH OTIOBOP OTHOCHO peaih3aluara Ha
KOHKPETHU MOJXO0/IM U PEUICHUA 32 YChBBPILICHCTBAHE U ABTOMATU3UPAHE Ha Mpoueca
Ha YyMpaBlIieHHE Ha JOKyMEHTOOOOpOTa MPH EKCIUIoATalMsITa Ha BBHOPHKEHHETO B
KOHTEKCTa Ha TpaHchopmanusTa Ha bbearapckara apmust.

Kunrara e cTpykrypupaHa B TpU OTICITHU CMHCIOBH 4YacTH, 000COOCHHM KaTo
riiaBu. MaTtepuanbT B KHUTATa € pa3paboTeH OT MOAMOJIKOBHHUK J-p WHX. CTameH
AHTOHOB.



BbBeneHneTo pa3kprBa akTyaJIHOCTTa Ha Ipo0sieMa U 1eJITa Ha U3CJICIBaHUATA B
TEMaTUKaTa Ha NOPEAJOKEHHs MOHOrpaduyeH TpyJ M HacouyBa BHUMAHUETO KbM
TEOPETUYHUTE U MPAKTUUYECKUTE aCIIEKTU HA HAYYHOTO UHTEPIIPETUPAHE.

B mepBa r1naBa ca JeduHUpAaHU OCHOBHHUTE TOHSATUS OT 0OJlacTTa Ha
eKCIUIoaTalusaTa Ha PaKeTHO-apTUIIEPUHUCKOTO BbOpbkeHue. HampaBeH e aHanu3 u
u3cneqBaHe  crnenudukara Ha  ChABPKAHHUETO HA  pErVIAMEHTHPAHUTE U
CUCTEMATU3UPAaHU MPUHLHUIN U METOJH, XapPAKTEPUZUPAIIHN PA3IUYHUTE PEKUMU Ha
€KCIUIOaTals Ha PAKeTHO-apTUIIEPUMCKOTO BhOpBAKEHUE. M3roTBEHa € CpaBHUTEIHA
xapakrtepuctuka Ha MC 3a ympaBiieHHE Ha €KCIUIoaTalusATa Ha BbOPBHKEHUETO U
TE€XHUKaTa Ha bbarapckara apmusi, kKoanuuuoHHH napTHeopu oT HATO, xakTo U Ha
takuBa VC, mpwraranu B pa3nudyHu Kommanud. [Ipennoskena e kimacudukanus Ha
CBIIUTE B 3aBUCUMOCT OT H3IOJI3BAHUTE IMPOTrpaMHU IMPOIYKTH, BB3MOKHOCTH 3a
UHTETpanus C [Opoayktute Ha Microsoft, peanuszupanute (QyHKUIHOHATHU
Bb3MOKHOCTH 34 YNpaBJIEHUWE Ha ekcruloaranusta Ha PAB, BB3MOXHOCTH 3a
U3MOJI3BAHE HA HOBHM TEXHOJOTMU (OTAAJIEYEH MOHUTOPHHI, JHUCTAHLIMOHHO
ynpasienue u Ap). opmynupanu ca ocHoBHUTE (yHKIMHM Ha uHTerpupana MC 3a
yIpaBJICHUE Ha JOKYMEHTOO0OpOTa B Mpolieca Ha €KCIUIOATalUsATa Ha BbOPBKEHUETO
Y TEXHUKaTa.

BbB BTOpa T17IaBa € NpEeACTaBEeH € MOJel Ha JEHHOCTUTE B Mpoleca Ha
€KCIUIOaTals Ha BbOPBKEHUETO U TEXHUKATA U € WIIOCTPUPAH C MPUMEP HA OCHOBA
Ha 122MM camoxoaHa rayounia 2C-1. OmnucaH € Mojell Ha Iporeca Ha PEMOHT Ha
BbOPHKEHUETO U TEXHUKAaTa 4Ype3 Juarpama Ha MOCJIeIOBATEIHOCTTAa Ha ACHHOCTUTE
(flow chart) u BB Bu Ha MpeXOB TpaduK, a ¢ 17 aHATU3UPAHE HA OPTaHU3AIUATA U
YIPABJICHUETO € M3rOTBEHA KapTa Ha chluus. [IpeacraBeH e anropurbM Ha Imporeca
,»TEKYIIl PEMOHT Ha BOPBKEHHUE W MOJEI Ha IEUHOCTHUTE, ChABPKAILN CE B IpOLECca
Ha TEKYILUUs PEMOHT Ha M3JENHATa OT BbOPBKEHUETO U MOCPEACTBO METOJMKATa 3a
MOJIETIMpaHe U ONMCaHWEe Ha Ipouecu U (opMalieH MOJIEd Ha OCHOBATa Ha amapara Ha
Ha E-Mpexure e JokazaHa Heropara aJieKBaTHOCT, ITbJIHOTA U HEMpOTUBOpeYnBOCT. C
U3I0JI3BaHE HA MPEKOBU T'padUK Ha Mpolieca Ha TEKYIIUs] PEMOHT Ha BhOPBKEHUETO
U TEXHHMKaTa € OOOCHOBaHAa BB3MOXKHOCTTA 3a ONTHUMHU3HMpPAHE Ha Mpoleca 4Ypes3
nojoOpsiBaHE HAa OpraHu3alMsITa U YNPABICHUWETO Ha Tpolieca, HamalsiBaHE Ha
BPEMETO 32 WU3BBHPIIBAHE HA BCAKA JCHHOCT M BPEMETO H3PA3XO0JIBAHO 3a LIEJIHS
poriec.

B Tpera rnmaBa e mpencraBeHa apXUTEKTypa Ha WH(OpMaAIMOHHA CHCTEMa 3a
yIpaBJICHUE HA JJOKYMEHTOOOOpOTa B MPOIleca HA EKCIIOATANUITA HA BhOPHKEHUETO
Ha 0Oa3zata Ha Microsoft Sharepoint Portal Server. Pasriienanu ca otnenHu u3riaean oT
ornepaTUBHATA apXUTEKTypa (onepatuBeH usrien OV-1, Bpb3ku MeXIy ONEpaTUBHUTE
Bb3M OV-2, koMaH/IHATa CTPYKTypa Ha OPraHUTE, aHTAKUPAHU C CKCIUIOATalus U
PEMOHT Ha BBOPBHKEHHE M TEXHUKA — omepartuBeH usrien - OV-4, aaropurbm Ha
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paboTa Ha aBTOMATHU3UPAHA CUCTEMA 32 YIPABICHUE HA TEXHUYECKOTO OOCITYKBAaHE U
PEMOHT Ha BBOPBKEHHETO U TexHukara OV-5), cucremMHata apXUTEKTypa
(cucremuute unTepdeiicu — SV1, onrucanne Ha pabOTHUS IIUKBA HA HHPOPMALIMOHHA
CUCTEMa 3a YIpaBJ€HUE Ha JOKYMEHTOOOOpOTa B Mpolleca Ha €KCIuloaTanus Ha
BHOPHKEHUETO U TeXHUKaTa (cucteMmeH u3rien SV-4a), cxema Ha pU3NUECKUTE Bb3JIU
U TSAXHOTO KOMYHHUKAllUOHHO ocurypsBaHe — SV-2) u TexXHHUYecKa apXUTEKTypa
(mpodun Ha TexHUYecKkuTe ctangaptu TV-1).

Peanusupan e mnpororun Ha WH(OpMAIMOHHA CHCTEMa 3a YINpaBlieHHWE Ha
JOKyMEHTOOOOpOTa B Tpolleca Ha €KCIIOoATalMsITa Ha BHOPHKEHUETO Ha Oa3aTa Ha
Microsoft Sharepoint Portal Server. IlpencraBeHu ca pe3yinrature OT CpPaBHHUTEIICH
aHaNMW3 Ha TIpolleca IO YIpaBIECHUE TEXHUYECKOTO OOCTY>KBaHE W PEMOHT Ha
BBOPHKEHUETO W TEXHUKaTa ¢ M 0e3 mHpopMallmoOHHA CHUCTEMa 3a yMIpPaBIICHHE HA
JOKYMEHTOO0OpOTa KOJIMYECTBEHO — YpEe3 CPaBHEHUE HA BpEMEHaTa M KaueCTBEHO —
0 OTPEJICTICHU KPUTEPUH.

3akroueHreTo 0000111aBa ChAbPKAHUETO U U3BOJUTE OT TPyJa.

Kuurara e npegHazHaueHa 3a CIEUUAIUCTH, UHTEPECYBAIIN C€ OT MOAXOAUTE 3a
aBTOMaTH3allksl Ha TMPOIECUTE IO YIpaBJICHHWE Ha JOKYMEHTOOOOpOoTa IMpH
IUTAHUPAHETO,  OCBHIIECTBSIBAHETO U KOHTPOJUPAHETO  HA  Pa3IMYHUTE
EKCIUIOATAIIMOHHU PEXUMU Ha PAKETHO-apTWIEPUHUCKOTO BBOPHKEHHWE U Ha
MaTEPHUAITHUTE PECYPCH KATO IISIO.

Book “Automation of armaments operation management in the Bulgarian
Army - approaches and solutions”.

The content of the book is aimed at studying the document management in the
different modes of operation of rocket artillery and the possibilities for its automation,
which can save time, money, higher accuracy of planning and implementation of
planning regulations. In the analysis of the theoretical formulations of models,
standards and solutions for automation of the process of document management in the
operation of missile and artillery armament in the Bulgarian Army and in other armies
of the North Atlantic Treaty, a scientific answer is given regarding the implementation
of specific approaches and solutions. for improvement and automation of the process
of document management in the operation of armaments in the context of the
transformation of the Bulgarian Army.

The book is structured in three separate semantic parts, separated as chapters. The
material in the book was developed by Lt. Col. Dr. Eng. Stamen Antonov.

The introduction reveals the relevance of the problem and the purpose of the
research in the subject of the proposed monographic work and draws attention to the
theoretical and practical aspects of scientific interpretation.
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The first chapter defines the basic concepts in the field of operation of rocket
artillery. An analysis and study of the content of the regulated and systematized
principles and methods characterizing the different modes of operation of missile and
artillery armament has been made. A comparative characteristic of information
systems (IS) for management of the operation of the armament and equipment of the
Bulgarian Army, coalition partners from NATO, as well as of such IS, applied in
different companies, has been prepared. A classification of the same is proposed
depending on the used software products, possibilities for integration with Microsoft
products, the realized functional possibilities for management of rocket artillery
operations, possibilities for use of new technologies (remote monitoring, remote
control, etc.). The main functions of an integrated IS for document management in the
process of operation of armaments and equipment are formulated.

The second chapter presents a model of the activities in the process of operation
of weapons and equipment and is illustrated with an example based on a 122 mm self-
propelled howitzer 2S-1. A model of the process of repair of armaments and
equipment is described through a flow chart and in the form of a network schedule,
and in order to analyze the organization and management a map is prepared. An
algorithm of the process "current repair of armaments" and a model of the activities
contained in the process of current repair of weapons products are presented and
through the methodology for modeling and description of processes and a formal
model based on the apparatus of E-networks is proven its adequacy, completeness and
consistency. Using a network schedule of the process of current repair of weapons and
equipment is justified the possibility of optimizing the process by improving the
organization and management of the process, reducing the time to perform each
activity and the time spent on the whole process.

The third chapter presents the architecture of an information system for document
management in the process of operation of weapons based on Microsoft Sharepoint
Portal Server. Separate views from the operational architecture are considered
(operational view OV-1, connections between operational units OV-2, command
structure of the bodies engaged in operation and repair of armaments and equipment -
operational view - OV-4, algorithm of operation of automated system for management
of maintenance and repair of armaments and equipment OV-5), system architecture
(system interfaces - SV1, description of the work cycle of the information system for
document management in the process of operation of armaments and equipment
(system view SV-4a) , scheme of the physical nodes and their communication
provision - SV-2) and technical architecture (profile of the technical standards TV-1).

A prototype of an information system for document management in the process
of armament operation based on Microsoft Sharepoint Portal Server has been
implemented. The results of a comparative analysis of the process of managing the
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maintenance and repair of weapons and equipment with and without an information
system for document management are presented quantitatively - by comparing the
times and qualitatively - according to certain criteria.

The conclusion summarizes the content and conclusions of the work.

The book is intended for specialists interested in the approaches for automation
of document management processes in the planning, implementation and control of
the various operating regimes of missile and artillery armament and material resources
in general.

5. “Mertoanka 3a MpPOBeXJIaHE HA CeMeCTPHAJeH HM3MNUT MO0 ydeOHATa
aucuumiuaa CAD/CAM/CAE cucremu I yact” — kareapa ,,BbopbikeHne u
TeXHOJIOTMH 3a npoexktupane ”, lllymen 2016 r.

B Meroaukara ca onucaHu OOIIMUTE MOJIOKEHUS, popMaTa, IOCIEI0BATEIIHOCTTA
U (popMuUpaHETO Ha KpailHaTa OLIEHKA MPHU MPOBEKAAHETO HA CEMECTPUAIIEH U3IUT 110
yueOnata auciumuinia CAD/CAM/CAE cuctemu I dact, BkitoueHa B yueOHUS TJIaH
Ha CIIEIMAIHOCTTa ,, KOMIIOTBpHH TEXHOJOTUH 3a IPOEKTHUpaHe . B Hes ca BKIIFOUEHU
BBIIPOCHULINA 3a IIPOBEXKIaHE Ha TEOPETUUHUS u PaKTUYECKHUS
U3MUT M0 pa3jenu, HeoOXoaumara JuTeparypa 3a MOJArOTOBKAa, KOMOHWHAIMSATa Ha
BBIIPOCUTE B OWJIETUTE, CIIMCHK HA MOMOIIHUTE MaTepHUald U MOCOOUs, KOUTO MOraT
Jla ce MOoJI3BaT MO BpeMe€ Ha M3IUTa, OWJIETH 3a MPOBEpKA HA 3HAHUATA W 3a/adyd 3a
OPAKTUYECKUS U3IUT.

Methodology for conducting a semester exam in the discipline
»CAD/CAM/CAE systems part 1.

The methodology describes the general provisions, the form, the sequence and
the formation of the final grade during the semester exam in the discipline CAD /
CAM / CAE systems Part I, included in the curriculum of the specialty "Computer
Aided Design". It includes questionnaires for conducting the theoretical and practical
exam by sections, the necessary literature for preparation, the combination of the
questions, a list of auxiliary materials and tools that can be used during the exam,
notes for knowledge testing and tasks for the practical exam.

6. “Metoanka 3a NpPOBeXKIaHE HA CeMeCTPHAJeH H3MUT MO0 ydeOHATa
aucuumiuia CAD/CAM/CAE cucremun Il yact” — kareapa ,.BbopbikeHue u
TeXHOJIOTuH 3a npoexktupane ”, lllymen 2016 r.

B Meroaukara ca onMcaHu OOIIMUTE MOJIOKEHUS, popMarta, IOCIEI0BATEIIHOCTTA
1 (pOpMHUpaAHETO HAa KpailHATa OLIEHKA MPU MPOBEXKAAHETO HA CEMECTPUAIIEH M3IUT I10
yueOHata nucuumiuHa CAD/CAM/CAE cuctemu Il yact, BkitoueHa B yueOHUS IJ1aH
Ha CIIEIMAIHOCTTA ,, KOMIIOTBpHH TEXHOJIOTHM 3a IPOEKTHUpaHe™. B Hes ca BKIIIOYEHU
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BBIIPOCHULIU 3a MPOBEKIAHE Ha TEOPETUYHUS u MPaKTUYECKUS
U3MNT M0 pa3jenu, HeoOXoaumara JUTeparypa 3a MOArOTOBKAa, KOMOMHAIMATA Ha
BBIIPOCUTE B OUJIETUTE, CIIHUCHK HA MOMOIIHUTE MATepUAIM U MOCOOHUs, KOUTO MOTaT
Jla ce MOJ3BaT MO BpeME Ha M3MUTa, OWJIETH 3a IMpOBEpKa Ha 3HAHUATA U 3aJa4M 3a
MPaKTUYECKHUS U3IIHUT.

Methodology for conducting a semester exam in the discipline
»CAD/CAM/CAE systems part 2.

The methodology describes the general provisions, the form, the sequence and
the formation of the final grade during the semester exam in the discipline CAD /
CAM / CAE systems Part II, included in the curriculum of the specialty "Computer
Aided Design". It includes questionnaires for conducting the theoretical and practical
exam by sections, the necessary literature for preparation, the combination of the
questions, a list of auxiliary materials and tools that can be used during the exam,
notes for knowledge testing and tasks for the practical exam.

7. Hayuen pokaan ,lIvestigation of possibility for using the finite elements
method (FEM) for definite the frequency of cross vibrations to the barrel of the
small arm”, MexayHapoaHia Hay4yHa KoH(pepenuusi, HBY, ®akyarer
"Aptuiaepus, [IBO u KUC", lllymen, 2015r., ISSN 2367-7902.

Astopu: Ilones L. I'., HaBunos K. C., Aatonos C. .

B noknaga ca npoy4eHu Bb3MOXKHOCTUTE 3a U3IMOJI3BAHE HA METOJIa HA KpallHUTE
enementu (FEM) 3a omnpenensine yectoTata Ha HaIpeYHUTE BUOpalMyM Ha LEBUTE Ha
CTPEJIKOBOTO OpBXKHE, ThHA KaTO CHIIUTE ca €JAHa OT OCHOBHUTE NPUYMHU 3a
HaMaJIIBaHE TOYHOCTTa Ha cTpenbdara, Mopajaud TPENTEHETO Ha I[eBTa, KAaKTO U 3a
HaMaJIIBaHE Ha TPYNUPAHOCTTAa HA M3CTpenuTe, mnopaaud ¢akrta, 4ye KypIIyMUTE
HaITyCKaT I1€BTa B PA3JIMYHUTE €TAIlld Ha TPEIITCHUITA.

Scientific article ,Ivestigation of possibility for using the finite elements
method (FEM) for definite the frequency of cross vibrations to the barrel of the
small arm”.

This paper explores the possibilities of using the finite element method (FEM) to
determine the frequency of transverse vibrations of small arms barrels, as they are one
of the main reasons for reducing the accuracy of firing due to the oscillation of the
barrel, as well as to reduce of the grouping of the shots, due to the fact that the bullets
leave the barrel at different stages of the oscillations.
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8. Hayuen noxkuian ,,Investigation of the dependence of the second frequency
changing of natural cross vibrations of the small arm barrel with complex shape
and mass that is attached on the barrels end“, Mexaynapoana Hay4yHa
koH(pepenuusi, HBY, ®akyarer "Apruiaepus, [IBO u KUC", Illymen, 2016r.,
ISSN 2367-7902.

Astopu: lones L. I'., Autonos C. .

B noknana e mpoyuyeHa BB3MOXKHOCTTA 3a HM3IIOJI3BAHETO HA HOB AHAJIUTHYEH
METOJl 3a MNPUOJU3UTENIHOTO U3YHMCISABAHE HA BTOpara COOCTBEHa 4YEeCTOTa Ha
HalpeyHUTEe BUOpAlMM Ha LEBU CBC CJIOXKHU (OPMU OT CTPEITKOBOTO OpPBXKHE.
MopenbT ce OCHOBaBa Ha OOIIOM3BECTHU (OPMYIIM, U3IMOJI3BAHU 33 M3UUCIISIBAaHE Ha
BTOpaTa COOCTBEHa YECTOTa Ha TPENTEHETO Ha IWJIMHAPWYHH LeBH. B mpeanoxenus
aHAJIMTUYECH MOJIET € J0OaBeH KOe(PUIIMEeHT, KOUTO OTYUTa BIUSHETO Ha ¢opmaTa Ha
cinoxHata 1eB. lIpuwioxumocTra Ha TPEMJIOKEHHs MOJEN € Jl0OKa3aHa upe3
€KCIIEpUMEHTAJTHO U3CJIe/IBaHe.

Scientific article ,,Investigation of the dependence of the second frequency
changing of natural cross vibrations of the small arm barrel with complex shape
and mass that is attached on the barrels end*.

This paper explores the possibility of using a new analytical method to
approximate the second natural frequency of transverse vibrations of barrels with
complex shapes. The model is based on well-known formulas used to calculate the
second natural oscillation frequency of cylindrical tubes. A coefficient has been added
to the proposed analytical model, which takes into account the influence of the shape
of the complex pipe. The applicability of the proposed model has been proven by
experimental research.

9. Hay4yen pokuapn ,Possibilities for automation of designing elements of
small arms using CAD/CAM/CAE systems®, MexkayHapoaHa Hay4Ha
koH(pepenuusi, HBY, ®akyarer "Apruiaepus, [IBO u KUC", Illymen, 2016r.,
ISSN 2367-7902.

Atopu: Aatonos C. 1., [loues L. T'.

B Hacrosmms [OKJaa € HalpaBeH aHajau3 33 BB3MOXKHOCTUTE 3a CHCTEMHO
U3I0JI3BaHe Ha XapJyepHO KOMMIOTBPHO OOOpYyABAaHE M CHEIHATIM3UpaH coPpTyep 3a
aBTOMAaTU3alldsl Ha MPOEKTAHTCKUS TPy B HHXEHEPHUTE JAEWHOCTH (TpOydBaHe,
OPOEKTUPAHE, TEXHOJOIMYHO IPOEKTUPAHE, EKCIIEPUMEHTHPAHE, IUIaHUPAaHE |
yIpaBJIeHHE Ha MPOU3BOJCTBEHUTE MPOLIECH) B IPOEKTUTAHUTE JIETANIN U MEXAHU3MU
Ha JIEKH CTPEIKOBU OPBKHUA. AHAIM3UPAHH Ca YAaCT OT OCHOBHUTE (DYHKIIMOHAJIHU
XapaKTEpUCTUKU M BrPaJ€HU BUPTYAJIHU HMHCTPYMEHTHM 32 ONTUMHU3UpPAHE Ha
IPOEKTUPAHETO U MH)KEHEPUHTa MPU MPOEKTUPAHETO HAa MPOAYKTH, OT TJI€HA TOYKA
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Ha IISJIOCTHO, BHUCOKOIPOHM3BOAMTEIIHO CO(PTYEpHO pEIICHWE 3a BCHUYKH BHIOBE
MaITMHOCTPOUTEIIHA TEXHOJOTHU KaTO 3a IENTa HAa HAYYHHUS JOKJIAJ] € HM3I0JI3BaH
TopSolid, koitTo € nmpoaykT Ha Missler Software.

Scientific article ,,Possibilities for automation of designing elements of small
arms using CAD/CAM/CAE systems*.

This paper analyzes the possibilities for systematic use of computer hardware and
specialized software for automation of design work in engineering activities (research,
design, technological design, experimentation, planning and management of
production processes) in the designed parts and mechanisms of light small arms. Some
of the main functional characteristics and built-in virtual tools for optimizing the
design and engineering of product design are analyzed, in terms of a complete, high-
performance software solution for all types of engineering technologies and for the
purpose of the scientific report TopSolid Missler Software.

10. Hayuyen nokiiaja ,,OuneHka Ha Bb3MOKHOCTHTE HA IOJIEBUTE CHCTEMH 32
KOMAaH/JBaHe W YyNpaBJieHHWe 32 NOoJAIAbp:KaHe Ha eKCILIOATAIUATA HA
BbOPbKeHHeTO U TexHukara“, Hayuna kondepennus, ¢paxkyarer ,Hanmonanna
curypHoct u oropana®, BA ,,I'.C. PakoBcku*, Codus, 2017, ISBN 978-954-9348-
92-7.

Astopu: Antonos C. U., Xpucrozos U. C.

B noknaga € uW3BBpIIEH aHalW3 Ha MOJIeJla Ha JIaHHU Ha T[OJIEBUTE
WH(OPMAITMOHHA CUCTEMU 32 KOMaH/IBaHE M yTPABIICHUE HA BHOPHKEHUE B APMHUH OT
HATO, karo ce u3xoxaa oT (akra, 4€ ChIIUS € OT H3KIIOUUTEIHA BaXXHOCT 3a
mpolleca Ha OIleHsABaHE Ha 0OCTaHOBKaTa, PEIICHUETO 3a MPOBEXKIAaHE Ha OIepalvi,
IJIAHUPAHETO HA TE3M OINEpalluu, MOJrOoTOBKAaTa 3a WM3MbJIHEHHE Ha TUIAHUPAHUTE
nepaiuu, MPoBEKIaHETO UM, TSIXHATa KOOPAUHAIIUS, OLICHSIBAHE X0Jla Ha OTepaIusra,
MpOMsIHA B 3aMHUChJa MPU BBH3HUKBAHE HA HEMPEABUICHU CHOUTHS U OICHSBAHE Ha
MOCTUTHATUTE pe3yiTaTtu. HampaBeHa € olleHKa Ha Bb3MOXKHOCTUTE Ha TO3U MOJIEI 32
NOAJPBAKKA Ha TMpoleca Ha €KCIUIoaTalHus Ha BBOPHKEHHETO M TEXHHKATA.
OO0ocHOBaH € U3BOJIBT, Y€ MOJEN Ha JaHHUTE 3a OOMeH Ha uHpopMalus 3a
KOMaHJ[BaHEe M ympaBlieHHue Ha cyxonmbTHU Boicku Joint Command, Control and
Consultation Exchange Data Model (MIP JC3IEDM) e crangapt 3a omnepaTuBHa
CHBMECTUMOCT Ha WH()OPMAITMOHHH CUCTEMHU 32 KOMaHJBaHE M YIPABJICHHUE Thil KaTO
npennara uHTEpdEc MEXIy pa3IudHU CHCTEMH, KOETO OT CBOS CTpaHa IO3BOJISBA
yIpaBJICHHE Ha 0OMeHa Ha MH(POPMAIIHS MEXKTy 3BEHA OT Pa3IMUHU CTPYKTYPH U HUBA
Ha yrpasiieHne. ToBa OM My OCUTYypsiBa KJIIOUOBa POJis MPU peaM3UPaHETO Ha Ha
ChBPEMEHHUTE MH(POPMAIMOHHU CUCTEMH, B YaCTHOCT MH(OPMAIIMOHHU CHUCTEMU 3a
yIpaBJeHHE Ha EKCII0aTalMATa Ha BhOPBKEHUETO U TEXHUKATA.
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Scientific article “Assessment of the capabilities of the field command and
control systems for maintaining the operation of armaments and equipment”.

This paper analyzes the data model of the field information systems for command
and control of armaments in NATO armies, based on the fact that it is crucial for the
process of assessing the situation, the decision to conduct operations, planning of these
operations, the preparation for the implementation of the planned operations, their
implementation, their coordination, evaluation of the course of the operation, change
in the design in case of unforeseen events and evaluation of the achieved results. An
assessment of the capabilities of this model for the maintenance of the operation of
weapons and equipment has been made. It is reasonable to conclude that the Joint
Command, Control and Consultation Exchange Data Model (MIP JC3IEDM) is a
standard for interoperability of command and control information systems as it offers
an interface between different systems, which in turn allows the management of
information exchange between units of different structures and levels of government.
This would provide him with a key role in the implementation of modern information
systems, in particular information systems for the management of the operation of
weapons and equipment.

11. Cratusi B Me:XKIyHAPOAHO HAay4HO cnucanue ,,Comparative analysis of
the armament and equipment support modules in the field of command and
control information systems of NATO armies®, International Scientific Journal
"SECURITY & FUTURE", Year 1, Issue 4, 2017, Sofia, WEB ISSN 2535-082X;
PRINT ISSN 2535-0668.

ABtop: AnToHoB C. 1.

B cratusita € HanpaBeH CpaBHUTEJIEH aHAIW3 Ha MOJYJIUTE 3a MOJJIPHKKA Ha
BHOPHKEHUETO U TEXHUKATa, BJIM3AIIM B ChCTaBa Ha MH(OPMAIIMOHHUTE CUCTEMH 32
KOMaH/iBaHe U ympaBieHue Ha apmunte Ha HATO, xkakTo M aHanM3 Ha OCHOBHUTE
dbyHKIIMM Ha WHOOPMALMOHHUTE CHUCTEMa, Kacaellud JIOTMCTHYHATa MOJIPbKKa.
Knacudukanuara Ha wuHPOPMAIMOHHUTE CHUCTEMU € HallpaBeHa II0 pasJIuyHU
OpU3HALM KaTo BB3MOXKHOCTUTE 3a MHTETpPUpaHe C NpoAaykTtuTe Ha Microsoft,
BB3MOXKHOCTUTE 3a BHEIpSBAaHE HAa  HOBOBB3HHUKBAIM TEXHOJOTHU  KaTO
JTUCTAHIIMOHHO HAOJI0JIeHUe, NHMCTAHIIMOHHO YIPaBJICHHE W JIp. AHaIuU3UpaHu ca
ocHoBHHTE (QyHKIMoHATHOCTH HAa CMMS (Computerized maintenance management
system) CHUCTeMHTE, KOUTO BKIIIOUBAT MOAAPHKKA Ha 0a3u OT JaHHU 32 U3BBPIICHU
PEMOHTH, DPETUCTpAIUsi Ha TEXHUYECKH IMapaMeTpH, crenudukanmd 3a MOHTaX,
PEMOHT W OOCITy»XBaHE Ha 000PYJBAaHETO, IJIAHUPaHE HA MPOPUIAKTAKA U PEMOHTH
Yype3 reHeprupaHe Ha M3MBJIHEHUSATA Ha MTOPHhUKHU, OTYETHOCT 3a U3BBPILICHATA JEHHOCT
— 00eM, YOBEKOYACOBE M H3MOJI3BAHM MaTepualiv, YIpaBlI€HHE Ha CKJIAJIOBE 3a
KOHCYMAaTHBHU U PE3E€PBHU YACTU, TEHEPUPAHE HA CTaTUCTUYECKa MHGOPMAIIUs, KaKTO
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U HCTPYMEHTH 3a MOJIEJIMpaHE Ha TMpOIEeCH 3a TEeXHUYECKa TMOJAPbKKA U
MOJIEpHU3ALMS HAa 000PYABAHETO.

Scientific article ,,Comparative analysis of the armament and equipment
support modules in the field of command and control information systems of
NATO armies®.

The article provides a comparative analysis of the modules for maintenance of
armaments and equipment, which are part of the information systems for command
and control of NATO armies, as well as an analysis of the main functions of the
information system related to logistics support. The classification of information
systems is made on various grounds such as the ability to integrate with Microsoft
products, the ability to implement emerging technologies such as remote monitoring,
remote control and more. The main functionalities of the CMMS (Computerized
maintenance management system) systems are analyzed, which include maintenance
of databases for performed repairs, registration of technical parameters, specifications
for installation, repair and maintenance of equipment, maintenance planning and
repairs by generating implementations of orders, reporting on the performed activity -
volume, man-hours and used materials, management of warehouses for consumables
and spare parts, generation of statistical information, as well as tools for modeling
processes for technical maintenance and modernization of the equipment.

12. Hayuyen paokiaan ,AHGpopManmMoOHHH CHCTEeMH 32 YNpaBJieHHMe Ha
EeKCILI0ATALMATA HA BbOPBbKEHUETO M TeXHUKATa*, MeKIyHAapOoAHA Hay4YHa
koH(pepenuust Ha BA ,,I'.C. PakoBcku®, Codus, 2018, ISBN 978-619-7478-00-6.

Astopu: Antonos C. U., Xpucrosos U. C.

B noknaga ca aHanmu3upaHu BHEApeHUTE HWHGOPMAIMOHHU CHUCTEMH 3a
yIpaBJjeHHWE Ha JIOTUCTHUKATa B TPAXKIAHCKUSA CEKTOpP, KAKTO U MHCTPYMEHTHUTE 3a
nH(popMalMOHHAa MOJIPHKKAa HA €KCIUIoaTalusaTa Ha BhOPHKEHHETO B bhiarapckara
apmus. OtaeneHo € ocobeHo BHUMaHue Ha Mudopmanmonna cucrema ,,Jloructuka Ha
bearapckata apmus, KOSTO MNpeACTaBiIsiBa MHOTO(DYHKIIMOHAJIIEH HWHCTPYMEHT 3a
MOHUTOPHUHT, YIpPaBJICHHE M KOHTPOJ HAa MaTepUaHUM U (PUHAHCOBH pECypcH U
HaMUpa IPWIOKEHHE B peain3alusiTa Ha peauiia GyHKIIMOHAITHOCTH, CBbP3aHHU MPSKO
C YNpaBJIEHWETO HAa MaTEepPHAIHUTE U (PUHAHCOBUTE MOTOIM B MHMHHCTEPCTBOTO Ha
orOpaHaTa u bwarapckara apmusi.

NudopmanmonHata moaapwmKKa Ha eKCIUIoaTalusaTa Ha BBOPBKEHUETO €
aHaJIu3MpaHa B KauyeCTBOTO M HA CHBKYNMHOCT OT MEPOMNPHUSITHUS 32 Ch3AaBAHETO U
BHEJPSIBAHETO B pabdoTara Ha BOCHHHUTE (DOPMUPOBAHMS U IIaOOBE HA KOMIIOTHPHU
MpPEXHU U CUCTEMH, KaKTO W Pa3JIMYHU ChIJIIACyBaHU C TSAX BUCOKOMPOU3BOIAUTEITHU
TEXHUYECKH CpeAcTBa (CEH30pHM U 3a OIOBECTSBaHE), CbC CHOTBETCTBAIIU
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BBH3MOXKHOCTH 32 MH(POPMAIIMOHHO U MPOTPAMHO OCUTYpsIBaHe, C 1€ OBHILIABaHE Ha
e(eKTUBHOCTTAa M €(PUKACHOCTTA Ha MpOolleca Ha yMpaBJICHHE HA €KCIUIoaTalHsITa Ha
BBOPBHKEHHETO B Objarapckara apmusa. MHQopmarnmoHHaTa MOAAPHXKKA HA
CTONIAaHUCBAHETO HAa BBOPHKEHHUETO CE€ U3pa3sBa B IMOANOMAaraHe B3E€MaHETO Ha
pellleHusT 10 HeroBaTa eKcIUioaranus upe3 JAcQuHMpaHe, NPOTHO3UpAHE W
perucTpupaHe Ha  perjaMeHTHU JIeWHOCTH, 4Ype3 OlEHKa MPUTOJHOCTTA,
OCBIIECTBUMOCTTA M JOMYCTUMOCTTA Ha OMpPENEJICHUTE BapUaHTH 3a HEOOXOIUMUTE
o0CITyKBaIlIM JEHHOCTH OCPEICTBOM U3IOJ3BAHETO HA HH(DOPMALIMOHHU CUCTEMHU.

[Ipu ananu3za Ha UHPOPMAIMOHHUTE CHUCTEMHM 3a YIpaBICHHE Ha
eKCIUIOaTalMsTa Ha BBOPBKEHUETO, H3MOJI3BaHU OT JIOTUCTUYHUTE OpraHd Ha
ctpanute or HATO e mnomuepraHa Bojemiata posisi Ha TMOACUCTEMHUTE Ha
noructuyHaTa QyHkuuoHanHa cpepa Logistics Functional Area Services (LOGFASS),
a UMEHHO: 0a3ara ganHHu 3a joructuuHo ocurypsiane (LOGBASE), cuctemara 3a
npuaBIKBaHe U TpaHcnoptupane (Movement and Transportation (M&T)), cucremara
3a onTuMu3MpaHe Ha pecypcute 3a ocurypsiBaHe (Allied Commands Resource
Optimisation Software System - ACROSS) u jorucruunara cucrema 3a OTUHTaHE
(Logistic Reporting — LOGREP.

Scientific article “Information systems for the management of the
operation of weapons and equipment”.

This paper analyzes the information systems for logistics management in the
civilian sector, as well as the tools for information support of the operation of
armaments in the Bulgarian Army. Particular attention is paid to the Information
System "Logistics of the Bulgarian Army", which is a multifunctional tool for
monitoring, management and control of material and financial resources and is used in
the implementation of a number of functionalities directly related to the management
of material and financial flows in the Ministry. defense and the Bulgarian army.

The information support of the operation of the armament is analyzed in the
quality and as a set of measures for the creation and implementation in the work of the
military formations and headquarters of computer networks and systems, as well as
various high-performance technical means (sensory and for announcing). opportunities
for information and software, in order to increase the efficiency and effectiveness of
the process of managing the operation of armaments in the Bulgarian army. The
information support for the management of the armament is expressed in supporting
the decision-making on its operation by defining, forecasting and registering
regulatory activities, by assessing the suitability, feasibility and admissibility of the
identified options for the necessary service activities through the use of information
systems.
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The leading role of the Logistics Functional Area Services subsystems
(LOGFASS) was emphasized in the analysis of the information systems for the
management of the operation of armaments used by the logistics authorities of the
NATO countries, namely: the database for logistics provision (LOGBASE), the
Movement and Transportation (M&T) system, the Allied Commands Resource
Optimization Software System (ACROSS) and the Logistic Reporting (LOGREP).

13. Cratusi B MeEKIYHAPOJHO Hay4YHO cnucaHue ,,Evaluation of the
possibilities for joint operation of engineering design systems and other new
information technologies in designing specific military equipment elements*,
International Scientific Journal "SECURITY & FUTURE", Year II, Issue 2,
2018, Sofia, WEB ISSN 2535-082X; PRINT ISSN 2535-0668.

ABtop: Anrtonos C. N.

B cratusra e HampaBeHa OIlEHKa Ha BB3MOXKHOCTUTE 3a ChbBMECTHA paboTa Ha
ABTOMATU3UPAHUTE CHUCTEMH 3a MH)XEHEPHO MPOEKTUPAHE, BUPTYATHO CII00SBaHE U
CUMYyJalus, 3a€HO C IMOCTBIIBAIIMTE HOBH HWH(POPMAIIMOHHU TEXHOJOTUH TIPU
MPOCKTUPAHETO HA TEXHUYECKUTE CUCTEMM, B KOHTEKCTa Ha (pakTa, ye uaeAra 3a
WHTEJIUTEHTHOCT B MPOU3BOACTBOTO oOxBamia u uHoBanuute B CAD/CAM/CAE
cuctemute. Ha ocHOBaTta Ha HampaBeHUST AHATUTUYHHS Tperiies] Ha cOQTyepHUTE
WHCTPYMEHTHU 3a YINpaBJIEHHWE Ha MPOEKTH € 0000IIeHO 4Ye ChBMEcTHaTa paboTa Ha
copTyepHU TMaKeTH 32 WHXCHEPHO MPOEKTUpaHe M WH(YOPMAIMOHHU TEXHOJIOTHH 3a
aBromatuzanus Ha opucu kato MS Project u ERP & MES cucremure (Enterprise
Resource Planning, Manufacturing Execution System) moraT aa mocTursat 6ajiaHc Ha
MIPOU3BOJICTBEHUTE KaNallUTETH U OOBBP3BAHETO UM C MPOU3BOJICTBEHA MTPOTrpama.

Scientific article ,,Evaluation of the possibilities for joint operation of
engineering design systems and other new information technologies in designing
specific military equipment elements®.

The article evaluates the possibilities for collaboration of automated systems for
engineering design, virtual assembly and simulation, together with the new
information technologies in the design of technical systems, in the context of the fact
that the idea of intelligence in production includes innovations in CAD / CAM / CAE
systems. Based on the analytical review of software tools for project management, it is
summarized that the joint work of software packages for engineering design and
information technology for office automation such as MS Project and ERP & MES
systems (Enterprise Resource Planning, Manufacturing Execution System) can
achieved a balance of production capacities and linking them to a production program.
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14. Cratusi B MeKAYHApPOAHO HAay4YHO cnucanue ,,Trends in computer
design of reduction gear*, International Scientific Journal “Machines.
Technologies. Materials”, Year XII, Issue 11/2018, Sofia, ISSN (PRINT): 1313-
0226, ISSN (WEB): 1314-507X.

ABtop: AnTonos C. .

Crarusita uscienBa CbBpEMEHHU KOMMIIOTHPHU MHCTPYMEHTHU 3a MPOEKTHPAHE
Ha PEIYKTOPU C IWIMHAPUYHU 360HMU KoJiena. CTaTusTa € HallbJIHO aJanTHpaHa KbM
HEO0OXOIUMOCTTAa OT 3HAHWS W yYMEHUS B Objemara padoTa HAa HHXKEHEPUTE B
MalIMHOCTPOEHETO.

[IpoekTupaneTo Ha 3bOHUTE IMpeNaBKH, BKIIOUBALIO: YTOUYHSIBaHE Ha BUAA Ha
KOHTAKTYBaIlUTe 3BbOHU TOBBPXHUHM, OINpEACNsIHE Ha TEXHUTE TIE€OMETPUUYHU
napamMeTpH U U3BBPIIBAHETO HA AKOCTHUTE U KUHEMATUYHH MPECMATAHUSA, 10 roJIsiMa
CTENEH C€ OmpeAeNis OT NPEIHAa3HAYEHHETO UM U OT KOHKPETHHTE W3UCKBAaHMS,
nocTaBeHu KbM TiaX. ChUIECTBYBAaHETO M  HW3MOJ3BAHETO HA CHBPEMEHHHU
CAD/CAM/CAE cucremu, mno3BojisiBa Ja ObIaT aBTOMAaTHU3UPAHU MPOIECUTE,
CBBP3aHU C MOJICJIMPAHETO U U3pAOOTBAHETO HA 3HOHMUTE MpeaaBKU. ToBa € OCHOBHA
IpeAnocTaBKa 3a Ch3/1aBaHe Ha HOBU 3bOHM MEXaHU3MH (BKIIIOUBAIIO — MOJIETIUpAHeE,
KOHCTpYyHpaHe, U3MUTBAHE, IOKyMEHTUpaHe, u3paboTBaHe), KaKTO U 3a ONTUMHU3UPAHE
Ha ChUIECTBYBAILUTE TAaKHUBA.

3a MojenupaHe Ha CTaHJIAPTHU 3BOHM MPEAaBKU CE W3IMOJI3BAT BIPAJICHUTE B
CAD cucremuTe npujiokKeHHs. 3a Ja ce MOJy4Yd MOJETBT Ha jKeJlaHaTa Mpe/aBKa, 3a
Hesl ce 3aJlaBaT HEeOOXOJIMMHUTE T'€OMETPUYHHU MapaMeTpud W CUJIOBH HATOBapBaHMUS.
N3uncnsiBaHETO ce M3BBPIIBA aBTOMATHUYHO, U3BEXKJAT CE KPAWHUTE PE3YNTATH U CE
reHepupar 3p0HuTe npeaBku. [Ipu HE0OX0IUMOCT, T€ MOTaT MHOTOKpATHO J1a Obaat
MIPEMOIETUPAHH, Ype3 MPOMsIHA HA CBOUTE IMAPAMETPH, B 3aBUCUMOCT OT U3MEHEHHUETO
Ha HaTOBAapBaHMATA M KUHEMAaTUKATa W B 3aBUCUMOCT OT JKEJlaHUA JU3ailH U
KOHCTPYKTHUBHU OCOOEHOCTH.

B cratusta ca ot0Oens3aHu NpeAUMMCTBATa OT M3IOJ3BAHETO HA
CAD/CAM/CAE cuctemutre 3a NpOeKTUpaHE, OTpa3eHa € IOCJIeI0BATCIIHOCTTA 3a
MOJIeNTUpaHe Ha CIpPErHaTh 3bOHW TPENaBKM M Ca IMOCOYEHU BB3MOXKHOCTHUTE 3a
TAXHOTO U3pabOTBaHeE.

Scientific article ,,Trends in computer design of reduction gear*.

The article examines modern computer tools for designing gearboxes with
cylindrical gears. The article is fully adapted to the need for knowledge and skills in
the future work of engineers in mechanical engineering.

The design of gears, including: specifying the type of contacting tooth surfaces,
determining their geometric parameters and performing strength and kinematic
calculations, is largely determined by their purpose and the specific requirements for
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them. The existence and use of modern CAD / CAM / CAE systems allows to
automate the processes related to the modeling and fabrication of gears. This is a basic
prerequisite for the creation of new dental mechanisms (including - modeling, design,
testing, documentation, fabrication), as well as for optimizing existing ones.

The applications built into CAD systems are used to model standard gears. In
order to obtain the model of the desired gear, the necessary geometrical parameters
and force loads are set for it. The calculation is performed automatically, the final
results are displayed and the gears are generated. If necessary, they can be repeatedly
remodeled, by changing their parameters, depending on the change of loads and
kinematics and depending on the desired design and design features.

The article notes the advantages of using CAD / CAM / CAE systems for
design, reflects the sequence for modeling of coupled gears and indicates the
possibilities for their development.

15. Crarua B MeXAyHApPOAHO Hay4yHO cnucaHue ,Researching the
capabilities of information technologies for education in design, 3D modeling and
visualization of the working principles of complex mechanisms*, International
Scientific Journal ,MATHEMATICAL MODELING 2018" Year 2, Issue 4,
2018, Sofia, ISSN (PRINT) 2535-0986, ISSN (WEB) 2603-2929.

Astop: AnTonos C. N.

B cratusAra ca wu3NOKEHUW pe3yATaTH OT H3CJIEABAHE HAa TMO-LIIUPOKOTO
IPUIOKEHHE HA Bb3MOXHOCTUTE HA TEXHOJOTUYHUTE JOCTUKEHUS U TEHACHUIUUTE B
CAD/CAM/CAE/PLM codtyepa 3a o0ydeHue MO TpOEKTHpaHe, Ch3haBaHe Ha 3d
MOJENIM U BU3yalM3alus Ha JIEWCTBHETO HA CIOXKHM MeXaHM3MHU. ChIIHOCTTa Ha
MH)OPMAIMOHHUTE CHUCTEMa B YacCTHUS CEKTOp, MMalld OTHOIIEHHE KbM
NOJAJPBKKATa HA MHKEHEPHUTE PELIECHUs MPU MPOSKTUPAHE HA XapaKTEPHU €JIEMEHTU
OT TEXHUYECKUTE CHUCTEMH B OpPraHU3alMOHEH acleKT MOXe Ja ce AepuHupa KaTo
OpraHU3aIMOHHO-TEXHUYECKO 00eArMHeHrne (KOMIUIEKC) OT OpraHu, aBTOMAaTU3WpaHU
paboTHM MecTa, HWH(POPMAIIMOHHU pecypcu (CWUu, CpeiACcTBa U CHUCTEMH),
cnenuanu3vpaHa nepudepus, MNpoUeAypd U JOKYMEHTH, 3a OCUTypsBaHe Ha
o0paboTkaTa, ChbXpaHEHHUETO U MPEOCTaBIHETO HAa MH(pOpPMAIUATA 3a WHKEHEpHaTa
NOJJPBAKKA Ha e€Tana Ha npoekthupade. Ha To3m eranm MMa BbBEJACHU MHOKECTBO
CAD/CAM/CAE cuctemu, KOuTo 0oOCTY>KBaT pa3iuuHU (PYyHKIIMOHAIHH OOJACTH OT
NEMHOCTTAa HA E€KUIHUTE, 3a€TU B Mpolleca Ha MPOEKTUPAHE HAa MaXUHOCTPOUTEIHU
u3zenrsa. AKTyalHOCTTa Ha TeMara ce o0ycliaBs OT BCE MO-CEPHO3HOTO HABIIM3aHE Ha
BUPTYAJHUTE TEXHOJOTUU B MHIYCTPHAIIHU YCIOBHS HE CAMO 3a MPOEKTUPAHE, HO U 3a
peanucTUYHa BUpPTyajaHa BU3yalu3alus padoraTta Ha OBIEIIOTO M3JEIUE B €Tarna Ha
KOHUENTyaJIHus Ju3aiiH. Jlpyra OCHOBHAa TEHAECHIMS € MOCTHUIaHEeTO Ha Io-
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WHTEPAKTUBHO TPEACTAaBIHE Ha TMPOEKTUTE C I MaKCUMaTHO JoOJmKaBaHE Ha
BUPTYJTHUS MIPOIYKT JIO PEATHUTE EKCIUIOATAIIMOHHU YCIOBHSI.

AHamu3bT Ha U30POCHUTE TIPOIYKTH 32 KOMITIOTHPHO MPOSKTUPAHE, HHKCHEPHHT
U cumynamnus BoAsaT 10 wu3Boja, ude pasznuuHute CAD/CAM/CAE amnmukanuu
IPEIOCTaBAT pa3HOoOOpa3HW Oa3uW JaHHW 3a YIPaBICHUE, CHUCTEMECH W TPHIOKCH
codtyep. Te, oT cBosl cTpaHa, 0a3uMpaHU Ha CHPBHC OpPUEHTHUpPAHATA apXUTEKTypa U
U3rpakJaHd Ha eJHa OCHOBA, MO3BOJIABAIIA ITMPOKO M3IOI3BAHE HA €UH U CHIIU
KOJI OT Pa3jIudyHU MPUJIOKECHUS, HAIIMCAHU Ha Pa3JIMYHU €3WIH 3a IMpPOTpaMHpaHe M
paboTemy B Ppa3IMYHU ONEPAIMOHHU CUCTEMH MMAaT BB3MOKHOCTH 3a MHTErparfus
chC codTyepHHU IaTHOPMHU 3a KOJIEKTHBHA padoTa, KaTo MpoaykTuTe Ha Microsoft -
MS Project u MS SharePoint u TOBa ynecHsBa o0ydeHHEeTO M paboraTta Ha
WHXXEHEPHUS TEPCOHA, KAaKTO W BOAM 1O ChKpaliaBaHe Ha ¢dakTopa BpeMe U
yBeIMYaBa TOYHOCTTA HA U3IIBIHCHHUETO.

Scientific article ,,Researching the capabilities of information technologies
for education in design, 3D modeling and visualization of the working principles
of complex mechanisms*.

The article presents the results of a study of the wider application of the
possibilities of technological advances and trends in CAD/CAM/CAE/PLM software
for training in design, creation of 3d models and visualization of the operation of
complex mechanisms. The essence of the information system in the private sector,
related to the maintenance of engineering decisions in the design of characteristic
elements of technical systems in organizational terms can be defined as a mix of
organizational and technical sectors, automated jobs, information resources, tools and
systems, specialized peripherals, procedures and documents, to ensure the processing,
storage and provision of information on engineering support at the design stage. At
this stage, a number of CAD/CAM/CAE systems have been introduced, which serve
various functional areas of the activity of the teams involved in the process of
designing machine-building products. The relevance of the topic is determined by the
increasing demand of virtual technologies in industrial conditions not only for design,
but also for realistic virtual visualization of the work of the future product at the stage
of conceptual design. Another main trend is the achievement of a more interactive
presentation of projects in order to bring the virtual product as close as possible to the
real operating conditions.

The analysis of the listed products for computer design, engineering and
simulation leads to the conclusion that the various CAD / CAM / CAE applications
provide various databases for management, system and application software. They, in
turn, based on the service-oriented architecture and built on a single basis, allow
extensive use of the same code from different applications, written in different
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programming languages and running in different operating systems have the ability to
integrate with software platforms for collective work, such as Microsoft products - MS
Project and MS SharePoint, and this facilitates the training and work of engineering
staff, as well as saves time and increases the accuracy of implementation.

16. Cratuss B MEXKIYHAPOAHO HAy4YHO cnucanme ,Development of a
software application for design and 3d modeling of a control rod for a hydraulic
recoil brake*, International Scientific Journal "Security & Future", Year 2, Issue
2(4), 2018, Sofia, ISSN (PRINT): 2603-2945, ISSN (ONLINE): 2603-2953.

Astopu: I'aneB B. B., lumutposa 4. /1., Aatonos C. .

[IpoekTrpaHeTo Ha CIIOKHU KOMIIOHEHTH 32 BHOPBKEHUETO € MPEIU3BUKATEICH
Ipolec, KONTO Karo MpaBWJIO HM3MCKBA MHOIO BpeME M IHpenmnosara cbOupase,
00o01aBane 1 00pabOTKa Ha JaHHH, CbOPAaHU B pe3yaTaT OT OATUCTUYHH WM3MUTAHUS
NupopmanmoHHaTa MoAIpbKKa Ha YIPABICHUETO HA )KM3HEHUS LUKBJ HAa U3JEIHITA
B KOHIIENITYaJHUS €Tall Ha MPOECKTUPAHE HAa OTIETHUTE HETOBH JETAIM U MEXaHU3MHU
ce mu3pa3siBa B TMOJINOMAaraHe Ha MHXKEHEPHO-MPOEKTAaHTCKaTa JEHHOCT 4pe3
neduHUpaHe, MPOrHO3UPAHE U pErucTpupaHe Ha JEWHOCTH, Ype3 OleHKa
IPUTOAHOCTTA, OCBUIECTBUMOCTTA M JOMYCTUMOCTTA HAa ONpENEJICHUTE BapHaHTH 3a
F€OMETPUYHOTO ONMUCAaHEHE Ha JUTHTAIIHA MOJEIM M KOMIIOThpPHA CUMUJIAIUS
MOCPEJICTBOM  M3MOJ3BAaHETO Ha WH(POPMAIMOHHU CHUCTEeMHU. Pa3paboTeHHsIT u
NPEICTaBeH MPOTOTUIl Ha COQPTyepeH MPOIYKT, KOWTO M3YHCIABA MapaMeTpUTe Ha
OyTajHuUs MPHT HA CIIMpada Ha OTKaTa Ha apTHJIEPUHUCKUTE CHCTEMH, MMa TTOTCHIIHAIIa
na ontuMm3upa GakTopa Bpeme, Jla c€ U3KII0YHN CyOeKTUBHUS (HaKTOp 3a JOMyCKaHe
Ha TpElIKM NpU W3YUCIECHUSTA U Taka Ja C€ JAaJe BB3MOXKHOCT Ha ChOTBETHUSA
MPOEKTAHT (MIPOEKTAHTCKM €KHUIM) Ja pas3nojara ¢ IOBEYE BpPEME 3a YMCTBEHO-
TBOPYECKA IEUHOCT.

3a pmenuTre Ha HAy4YHOTO H3CJEABAaHE Ca U3IMOJI3BAHM CIEIHUTE CO(PTyepHU
POJIYKTH:

- coTyepHaTa cpela 3a YMCIEH aHAJIM3 U CaMOCTOSITENIEH NPOrpaMeH €3UK
Matlab - 3a cbp3maBaHe Ha MPUIIOKEHHE C TIOMOILNTAa HAa BrPaJICHUS €3UK 3a
porpaMupane, IO3BOJSBAI W3YMCISBAHE M BU3yalIM3alldsd HA KOHCTPYKTUBHHUTE
pa3Mepu Ha KOMIIOHEHTUTE Ha Clipaya Ha OTKaTa;

- MporpaMHUs MPOAYKT, Oa3upaH HAa TEXHOJOTHSTA ,XUOPHUIHO MapaMETPUUHO
MOAENHpaHe W NpUTEXKaBalll MIHUPOK CIHEKTbP OT CHENHAIU3UPAHU MOAYJIHU
SolidWorks - 3a 3D wmopmenupaHe Ha KOMIIOHEHTHMTE Ha chHpada Ha OTKaTa u
CUMYJIUpaHE TAXHOTO JICHCTBUE.

[IpencraBeHOTO B HayyHaTa CTaTHsl pEUIEHUE MPEJOCTaBsS CaMO HAKOM OT
OCHOBHMTE MNapameTpu (AaHHH), HEOOXOJIMMH 332 MPOEKTHUPAHETO U KOHCTPYHPAHETO
Ha KOMIIOHEHTHM Ha NPOTMBOOTKATHUTE YCTPONCTBA B APTUIEPUUCKUTE CHUCTEMHU.
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CrplecTByBaT Bb3MOKHOCTH 32 PAa3BUTHE, KAKTO U MHTErPALUA C IPYTH MPOTPAMHM 3a
BUPTYyaJlHO W3YUCJIEHUWE HA JIaHHM B KOHTEKCTa Ha YCKOPEHOTO HAaBJIM3aHE Ha
TEXHOJIOTUSATA BUPTYaJIHA PEAJTHOCT B MHKCHEPUHTA.

Scientific article ,,Development of a software application for design and 3d
modeling of a control rod for a hydraulic recoil brake*.

The design of complex components for armament is a challenging process that
usually requires a lot of time and involves collecting, summarizing and processing
data collected as a result of ballistic tests. Information support for product life cycle
management in the conceptual design stage and mechanisms is expressed in support of
engineering and design activities by defining, forecasting and recording activities, by
assessing the suitability, feasibility and admissibility of certain options for geometric
description of digital models and computer simulation through the use of information
systems. The developed and presented prototype of a software product, which
calculates the parameters of the piston rod of the artillery recoil mechanism, has the
potential to optimize the time, to exclude subjectivity errors in calculations and thus
enable the designer (design team) to have more time for being creative.

The following software products were used for the purposes of the research:

- software environment for numerical analysis and stand-alone programming
language Matlab - to create an application using the built-in programming language,
allowing calculation and visualization of the structural dimensions of the components
of the recoil brake;

- software product based on "hybrid parametric modeling" technology and having
a wide range of specialized SolidWorks modules - for 3D modeling of the components
of the anti-recoil system and simulating their operation.

The solution presented in the scientific article provides only some of the basic
parameters (data) necessary for the design and construction of components of recoil
devices in artillery systems. There are opportunities for development, as well as
integration with other programs for virtual data calculation in the context of the
accelerated introduction of virtual reality technology in engineering.

17. CraTusi B MeKIYHAPOAHO HAYYHO cnucanue ,,Information technologies
employed in armament design for education®, International Scientific Journal
"Security & Future'", Year 2, Issue 2(4), 2018, Sofia, ISSN (PRINT): 2603-2945,
ISSN (ONLINE): 2603-2953.

Astopu: [lemues JI. ., beescku A. P., Autonos C. U., JIunos U. H.

B crartusita, cnen ananus, ce mpeasiaraT pelieHuss u ce 0000maBar noja3uTe oT
UH()OPMAIIMOHHUTE TEXHOJIOTUU B cdepaTa Ha MAIIMHOCTPOCHETO, MO-KOHKPETHO B
oOpaszoBaTeIHUs MPOLEeC, KOETO OU JAOBENO /10 MO-BUCOKA €(DEKTUBHOCT U I'bBKaBOCT

24



Ha yueOHusa npouec. Cpulo Taka € moayepTaHa MoJ3ara OT amukauuure 3a 3D
BU3yalM3allysl, B KOHTEKCTa HA U3ydaBaHe JACHCTBUETO HA MEXaHU3MHU OT BUCOKO HHBO
Ha CII0O)KHOCT, HAMHpAIIM MsICTO B apTHWIEPHUICKUTE CHCTEMH, KOUTO ca Ha
BhOpBKeHUe. bescropHo Haif-mo0para ¢opma Ha OpraHU3aIUs HA aBTOMATH3UPAHOTO
NPOEKTUPAHE B XOJa Ha OOYYCHHETO MO MPOCKTHpaHe, ch3AaaBaHe Ha 3D Moxenu wu
BU3yaIM3aIysl Ha JEHCTBHUETO HAa XapaKTepHH €JIEMEHTH OT MAIlWHOCTPOUTEITHHTE
U3JICNINS Ca CUCTEMUTE 32 aBTOMATH3UPAHO MPOCKTHPAHE W TPOU3BOACTBO, HAPUIAHU
CAD/CAM (Computer Aided Dising/ Computer Manufacturing). Uudopmarmonnure
cuctemMu 3a KommooTbpeH mu3zaiH u  uHxeHepuHr (CAD/CAE) cbc cBoute
BB3MOXKHOCTH YJIECHSIBAT MpPHUIOOMBAHETO HA 3HAHUS U TPAKTUYECKH HABUIU B
paboTaTta ¢ MHXEHEpHU Oa3u JaHHM, MHXKEHEPHM METOJM 3a MpEeCMsTaHe M aHaJM3,
KaKTO U 32 CUMYJIAIIHOHHO MOJEIUPAHE B MAITMHOCTPOEHETO.

Scientific article ,,Information technologies employed in armament design
for education®.

The article, after analysis, offers solutions and summarizes the benefits of
information technology in the field of mechanical engineering, in particular in the
educational process, which would lead to higher efficiency and flexibility of the
learning process. The usefulness of 3D visualization applications is also emphasized in
the context of studying the operation of high-complexity mechanisms found in
artillery systems that are in service. Undoubtedly the best form of organization of
automated design in the course of design training, creation of 3D models and
visualization of the action of characteristic elements of machine-building products are
the systems for automated design and production, called CAD / SAM (Computer
Aided Dising / Computer Manufacturing) ). Information systems for computer design
and engineering (CAD/CAE) with their capabilities facilitate the acquisition of
knowledge and practical skills in working with engineering databases, engineering
methods for calculation and analysis, simulation modeling in mechanical engineering.

18. CraTusi B Me:KIYHAPOJAHO HAYYHO cnucaHue ,,Fast prototyping in the
manufacturing of complex armament parts', International Scientific Journal
"Security & Future'", Year 2, Issue 2(4), 2018, Sofia, ISSN (PRINT): 2603-2945,
ISSN (ONLINE): 2603-2953.

Astopu: I'aneB B. B., lumutposa 4. /1., Aatonos C. .

B cratmsta ca mpenctaBeHM TpeaMMCTBaTa Ha TEXHUKaTa Ha OBP30
nporoTunupane upes n3noiazpaHe Ha CAD naHHU npU NPOU3BOJACTBOTO HA JETANIH OT
BBOPBKEHUETO, MPUPEXKABAIIM CIIOKHA CKyantypa. [IpoToTumbsT cam mo cede cu e
paborenia cucTeMa, KosiTo € pa3pabdoTeHa C 1€ TECTBaHE Ha UEH U MPEJIOKEHHUS 32
HOBaTa TeXHHUYECKa cucteMa. [I[poTOTUIIBT € €eBTUHO pelIeHue, Thil KaTo HE peanu3upa
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M3HCKBAHMATA 32 KAYECTBO, 34 HAJEXKIHOCT, KATO TOM Ce M3rpak/ia Taka, ye JIECHO Ja
MOXKe Ja ce nmpomeHs. Upes Hero noTpeOuTeNIuTe UMaT BH3MOXKHOCT OIIE B PAaHHUTE
eTanu Ha pa3palboTKaTra Ja IpHUIOoOUT MpeAcTaBa 3a peajiHaTa CUCTeMa, Ja s MOoJ3BaT
eKCIIEPUMEHTAJTHO, J1a MPELEeHsT naiu T € noJjiesHa. Ha 6a3ara Ha mHpopmanusTa,
chOpaHa M U3MOJA3BAHETO HA MPOTOTHIA, CE TPOMEHST U3MCKBAHUITA HA CUCTEMATA.
3a LeNUTe U3CIENBAHETO, MPEACTABEHO B HAy4YHATa CTaTUs € M3IO0J3BaH MPOAYKTHT
SolidWorks, koiito e 3D CAD codTtyep 3a uHKEHEPHO MPOEKTUpaHE B 00JIacTTa Ha
MamrHocTpoeHeTo. C HEroBa momolll € Ch3/1aJIeH BUPTyaJIeH IPOTOTHUIT HAa 3aTBOpPA Ha
TEXbK MPOTUBOTAHKOB IpaHaToMeT CIII'-9, koilTo Mojen, ako ce 3apeau B ChbOTBETHA
MalllMHa 32 aJWTUBHO MPOU3BOJICTBO HAa METAJHU MPOTOTUIIM MPOU3BEKIA
KOMIOHEHTa. HenpekbcHAaTOTO  pa3BUTUE HA TEXHOJIOTMUTE 3a  aJUTUBHO
MIPOU3BOJICTBO JIaBa Bb3MOXKHOCT Jia C€ MPOU3BEK/IAT TOTOBU JIETANUIN (BKIFOUUTEIHO
nouyty Ha 100% mIbTHU QYHKUIMOHAHU KOHCTPYKIMU) Ype3 €JHOCTHIIKOB IMPOIIEC,
KaTo MOBEYETO (PU3MYECKH XapaKTEPUCTHKM MOrar Ja Obaar mnogoOpeHu upes
TOBBPIIMTEIHN U (DUHUIIHU OINepali B Kpas Ha Bepurara Ha mpoieca Ha 3D

OPOTOTUITUPAHETO.

Scientific article ,,Fast prototyping in the manufacturing of complex
armament parts''.

The article presents the advantages of the rapid prototyping technique by using
CAD data in the production of detail and weapons with complex structure. The
prototype itself is a working system that has been developed to test ideas and
suggestions for the new technical system. The prototype is a cheap solution because it
does not meet the requirements for quality, reliability, and it is built so that it can be
easily changed. Through it, users have the opportunity in the early stages of
development to gain an idea of the real system, to use it experimentally, to assess
whether it is useful. Based on the information gathered when using the prototype, the
requirements of the system change. For the purposes of the research presented in the
scientific article, the product SolidWorks was used, which is 3D CAD software for
engineering design in the field of mechanical engineering. With its help, a virtual
prototype of the shutter of the heavy anti-tank grenade launcher SPG-9 was created,
which model, if loaded into a corresponding machine for additive production of metal
prototypes, produces the component. The continuous development of additive
manufacturing technologies makes it possible to produce prefabricated parts

(including almost 100% solid functional structures) through a single-step process, with
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most physical characteristics being improved by finishing operations at the end of the

3D prototyping process chain.

19. Hayuyen pokaan ,,Jmplementation of CAD/CAM systems for education
about design and working principles of light arms', I'ogumna MexayHapoana
KoH(epenuusi Ha dakyarer ,ABuanuoHeH*, loana Murponosus, 2019, ISBN
978-954-713-123-1.

Astopu: Antonos C. U., lumurpos M. II.

[IpeameT Ha u3cneaBane B Hay4dHUs fgokian ca ckBpeMennute CAD/CAM/CAE
copTyepHHU CHUCTEMH, KaTO Hepas3jeliHa YacT OT WHKeHepHus Tpyd. Llenta e nma
OpeACTaBd KakK U3MOJ3BAHETO HAa TE3M alUIMKallMM 3a aBTOMAaTU3UpaH Ju3aiiH,
WH)KCHEpUHT M MPOU3BOACTBO 1€ MOBIUASIT Ha 0Opa3oBaTEIHUS MPOLEC, IO
CIEMAJIHO B M3y4YaBaHE YCTPOMCTBOTO M paboTara Ha YaCTUTE U MEXAHU3MHTE Ha
JIEKUTE CTPEJIKOBM CHUCTEMHM Ype3 BHUPTyaJiHA CUMYJalUs, KOATO MPeaoCTaBs
I'BbBKABOCT TPU TECTBAHETO M OTCTpPAHSBAaHE Ha HEU3IPABHOCTH Ha Ch3JAJCHUTE
Mozenu. 3a OHAarjie[siBaHe € U3MOJ3BaH MOJEN 3a CIYCKOBHMS MEXaHU3bM Ha

CHaiIepckaTa mymika ,,/[paryHos®.

Scientific article ,,Jmplementation of CAD/CAM systems for education
about design and working principles of light arms"'.

The subject of research in the scientific paper are modern CAD/CAM/CAE
software systems being an integral part of the engineer work. The aim is to present
how the use of these applications for automated design, engineering and production
will affect the educational process, especially in studying the structure and operation
of parts and mechanisms of light weapons through virtual simulation, which provides
flexibility in testing and troubleshooting of the created models. A model for the trigger

mechanism of the Dragunov sniper rifle was used for illustration.

20. Hayuyen nokiaan ,,Development of a line following robot based on an
AVR ATM ega328p microcontroller: technical issues and problems', I'ogumna

MeXIYyHapoaHa KoH(pepeHuuss Ha  dakyarer ,,ABuanuoHeH”, JloaHa
MuTtponoJaus, 2019, ISBN 978-954-713-123-1.
Astopu: Antonos C. U., lumutpos M. II.

B noknana ca omnucaHu CTHIKWTE MPHU Ch3/IaBaHETO HA pOOOT, YIpPaBISBAH OT
MHKPOKOHTPOJIEP, KOUTO OTKPUBA M CJIEABA OIPEICICH MapuIpyT, MapKUPAH BBPXY

MOBBPXHOCT. Mapmipyra wWid 0BT, KOUTO pPOOOTHT cliefBa, OOMKHOBEHO €
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MpeBapUTENTHO OMpeAeNieH U MOXe Aa ObJe BUAUM, 0003HAYEH C KOHTPACTEH LBST
WM HeBUAUM (MarHUTHO moJie). J(uzaitnbT BriIOUBa BHUCOKOCKOpOocTHHM DC
JIBUTATEIM M BUCOKOUYBCTBHUTEIHA CEH30pHA Bepura. 3axpaHBaHeTo € 8.4V c
perynatop. IIpoexktupanust poboT € 0o0opyaBaH ¢ OceM HH(]payepBEeHU CEH30pa Ha
IBHOTO, KOWUTO OCHUTYpsIBAT TPAaBHJIHOTO OTKPHBAaHE Ha KOHTypa 3a CIeJBaHe.

MUKpOKOHTPOJIEPHT, U3MOI3BaH B KoHpuUrypamusata, e AVR ATMega.

Scientific article ,,Development of a line following robot based on an AVR
ATM ega328p microcontroller: technical issues and problems''.

The scientific paper describes the steps in creating a robot controlled by a
microcontroller that detects and follows a specific route marked on a surface. The
route or path that the robot follows is usually predetermined and can be visible,
marked with a contrasting color or invisible (magnetic field). The design includes
high-speed DC motors and a highly sensitive sensor circuit. The power supply is 8.4V
with a regulator. The designed robot is equipped with eight infrared sensors on the
bottom, which ensure the correct detection of the tracking loop. The microcontroller
used in the configuration is the AVR ATMega.

21. Hayuyen nokaan ,,Examination of electrophysical characteristics of
blood elements with internal resonance laser spectroscopy', I'omumna
MEXAYHApoAHAa  KoOH(pepeHuusas Ha  ¢akyarer ,ABuanuoHeH”, JloaHa
MuTtponoJaus, 2019, ISBN 978-954-713-123-1.

Astopu: Tomopos B. T., Autonos C. .

B Hay4yHuUs TpyZ € npeacTaBeH MaTeMaTHYeCKH MOJIEI 3a OLIEHKa Ha MHJIEKca Ha
MpeYyINBaHE U pa3Mepa Ha KPbBHUTE ChCTABKU. T03M MOAXOA MO3BOJISIBA Ja CE OTKPUE
HAJIMYMETO Ha KOpEJlalMs MEXIy eNeKTpOPU3NYHUTE NapamMeTpu Ha KPbBHUTE
€JIEeMEHTH M TEeXHUTE OMOJOTMYHM CBOICTBA. MomensbT € Moxe na ObAe pealu3upaH
noj (opmara Ha KOMILIEKC OT MPOrpaMu, KOMTO MO3BOJISBAT B aBTOMATHYEH PEKUM
Jla ce MPOMEHST Pe3yJITaTUTE OT U3MEPBAHMATA HA PEATHUTE U BhOOpakaeMu 4acTH

Ha MHACKCA Ha ITPCUYYIIBAHC, Pa3MCPUTC HAd YACTUIUTC B CIHA OCTAaHOBKA.

Scientific article ,,Examination of electrophysical characteristics of blood
elements with internal resonance laser spectroscopy"'.
The scientific paper presents a model for estimating the refractive index and the

size of blood components. This approach allows to detect the presence of a correlation
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between the electrophysical parameters of blood elements and their biological
properties. The model can be realized in the form of a set of programs that allow in
automatic mode to change the results of measurements of real and imaginary parts of

the refractive index, the particle size in one stop.

22. Hayuen nokuan ,,Penetration and optimization of laser radiation in
selective heating of biotissue", T'ogmmHa MexayHapoaHa KoH@pepeHIUST Ha
dakyarer ,,ABuanunonen, loaaa MurponoJus, 2019, ISBN 978-954-713-123-1.

Astopu: Tomopos B. T., Autonos C. .

B HayuyHus n0OKIIaJ ca NPEJoKEHH HACOKHU 3a ONTHMMHU3MPAHE Ha MapaMeTpuTe
Ha JIa3epHOTO JIbUYCHUE, KaTO € U3XOJIEHO OT (paKkTa, ye 3aKOHUTE, KOUTO YIpPaBIsiBaT
MIPOHUKBAHETO HAa JIA3E€PHUS JIbY B ThKAHUTE MUMAT HEMOCPEACTBEHO OTHOIICHHE KBbM
npoOjemMa Ha MEXaHM3Ma Ha OHMOJOTMYHOTO My BB3AeHCTBUE. TemmeparypaTta €
IJIaBeH MapaMeThp 3a BCHUYKM TOIUIMHHU B3aWMOJEHCTBUSA Ha JIa3epHHUSI JbY C
ThKaHUTE, KaTO 3a MPEeJICKa3BaHe Ha TePMUYHATA PEAKIUsl Ha ThKAHUTE € HEOOXOIUMO
Jla ce MOCTPOU MOJEN Ha paslpejesieHne Ha TeMmIeparypaTta BbTpe B TAX. YecTo B
OMOJIOTUYHUTE ThKAHW MMAT MSICTO HE €JUH, a HSIKOJKO TEePMHUYHU €(EeKTH, KOUTO

3aBUCAT OT IMMapPaMCTPUTC HaA JIa3cpa.

Scientific article ,,Penetration and optimization of laser radiation in
selective heating of biotissue''.

The scientific paper offers guidelines for optimizing the parameters of laser
radiation, considering that, the laws that govern the penetration of the laser beam into
tissues are directly related to the problem of the biological response to the laser beam.
Temperature 1s the main parameter for all thermal interactions of the laser beam with
the tissues, and to predict the thermal reaction of the tissues it is necessary to build a
model of temperature distribution inside them. Often in biological tissues there are not

one, but several thermal effects, which depend on the parameters of the laser.

23. Hayuen noxiaan ,,Application of artificial intelligence and machine
learning in CAD/CAM systems'', MexxknyHapoaHa HayyHa KoH$epenuus, HBY,
®axkyarer "Apruaepus, [IBO n KUC", lllymen, 2019r.,

ISSN 2367-7902.
Astopu: Jumutpos M. I1., Antonos C. U.

B T031u HAyY4CH OOKJIaJ] CC pasryiciKaa IMPUI0KCHUCTO Ha N3KYCTBCHHA NHTCIICKT

B CAD/CAM/CAE cucremure u ce MpPEACTaBAT MOJ3UTE OT HErOBOTO IpHUIIaraHe.
29



EnHo ot nmpunoxeHusita Ha W3KycTBeHUs UHTENEKT (Al) € JaBaHEeTO Bb3MOKHOCT Ha
copTyepa Ja MNPOrHO3UpA MPEJACTOSIIUTE PAOOTHU CTHIKU M MPEABAPUTEIHO Ja
aKTyanu3upa mnotpedutenckus wuHTepdeiic. DyHKIUMUTE ca MOpeIHa3HAuYeHU Ja
MOATNOMOTHAT IU3alHEepUTE U pa3pabOTUUILIUTE TIPU U3MOJ3BaHe Ha COPTyepa OIIle Mo-
e(DEeKTUBHO U TIOBUINIABAHE HA TMPOM3BOJUTENTHOCTTA. Henz0exHO € BKIOUBAaHETO B
mosute CAD/CAM/CAE wnHa HAKaKkpB BHO ,MHTEJIUTC€HTHOCT WIM MAIIMHHO
oOyueHrne B TaX. M3KYCTBEHHMSAT HHTEICKT APACTHYHO ChKpallaBa BpEMETO 3a
omnepaluy KaTo MPOEKTUPaHE WJIM IMPOMsHA Ha JIM3aiiHa 3a HOB WJIM ChIIECCTBYBAIII
MOJICI, U3IIBIHEH TI0 JAPYT HA4YMH OT YOBEK omepaTtop. CMmsTa ce Chlo, 4e B Objerie
TOH HAIBIHO 1€ 3aMEHU YOBCIIKUTE OIEpaTOpH, KaTo e IOCTUTa Io-100pu

PE3YyJITAaTHU B IIOYTHU BCSAKA (bYHKI_[I/IH.

Scientific article ,, Application of artificial intelligence and machine
learning in CAD/CAM systems".

This scientific paper examines the application of artificial intelligence in CAD/
CAM/CAE systems and presents the benefits of its application. One of the
applications of artificial intelligence (Al) is to allow the software to predict upcoming
work steps and pre-update the user interface. The features are designed to help
designers and developers use the software even more efficiently and increase
productivity. It is inevitable that the new CAD/CAM/CAE will include some kind of
"intelligence" or machine learning in them. Artificial intelligence drastically reduces
the time for operations such as designing or changing a design for a new or existing
model, otherwise performed by a human operator. It is also believed that in the future
it will completely replace human operators, achieving better results in almost every

function.

24. Hayuyen nokiaan ,I'papuuno mnpeacraBsHe Ha nanuu B MATLAB,
NOJIyYeHU MPH eKCINePUMEHTAJTHO W3MO0J3BaHe HAa MHUKPOKOHTpPoJep Arduino
Uno u cenzop DHT11", Me:xknynapoaHa HayyHa KoHdepenuus, HBY, ®akyarer
"Aptuiepus, IIBO u KUC", lllymen, 2019r.,

ISSN 2367-7902.

Astopu: Jumutpos M. I1., Antonos C. U.

I'paduunoTro mpencraBsHe BHHArM € OWIO OT OCOOCHO 3HAYCHHE 3a
IpeICTaBsIHETO Ha WHQOpMaIUs OT BCAKakbB xapakrep. C momoinra Ha TpaduIHOTO

npcacCcraBiHC MHOI'0O JICCHO MOraTr aa cC€ I/II[GHTI/I(I)I/IHI/IpaT IIPpOMCHHU MW HN3MCHCHUA

€IMHCTBEHO OT M3y4yaBaHETO Ha HH(OpMamusITa OT mnoidyueHuTe rpaduku. Mma
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HaJIMYHU MHOTO CO(PTyepHHU MPOAYKTH 3a MOCTPOsIBaHE Ha rpaduku Bb3 OCHOBA Ha
BxoaHU cTotHOCTH. MATLAB, Kato codTyepHa cpeia 3a YUCJIEH aHalIu3, € €UH OT
HaW-MOMYJISIPHUTE COPTYEpHU MPOIAYKTH KOWTO MOTaT Jia MPEACTABIT MOJYyYCHUTE
pesynrtatu B rpaduyeH Bug. MATLAB cbiiio npenoctaBs Bb3MOXKHOCTTA TOJTYYEHUTE
pE3yATaTH JIECHO J1a OBJAAT UHTETPUPAHU C Xapyep U MUKPOKOHTPOJIEPH.

B noknana e npeacraBeH Mozel 3a 3anmuc U rpaduyHO MpeIcTaBsiHE HA JaHHU B
MATLAB, nosiydeHu OT Jatduk 3a Temneparypa u BiaaxHoct DHTI11 cBbp3an kbM
nporpamupyema 1iarka Arduino Uno (MukpokoHTposiep). MoaenbT e npeHa3HaueH
3a U3y4YaBaHE Ha METOJMTE 3a BbBEXKIaHE M BU3yanuszupane Ha jaHuu B MATLAB, B

peasHo BpeMe, ¢ moMortTa Ha matdopmara Arduino.

Scientific article ”Graphical representation of data in MATLAB, obtained
by experimental use of Arduino Uno microcontroller and DHT11 sensor”.

Graphic representation has always been of particular importance for the
presentation of information of any kind. With the help of graphical representation it is
very easy to identify changes only by studying the information from the obtained
graphs. There are many software products available for plotting based on input values.
MATLAB, as a software environment for numerical analysis, is one of the most
popular software products that can present the results graphically. MATLAB also
provides the ability to easily integrate the results obtained with hardware and
microcontrollers.

The paper presents a model for recording and graphical representation of data in
MATLAB, obtained from a temperature and humidity sensor DHT11 connected to a
programmable board Arduino Uno (microcontroller). The model is designed to study
the methods for entering and visualizing data in MATLAB, in real time, using the

Arduino platform.

25. Hay4yen nokuaan ,Increasing productivity with the combined use of
CAD/CAM/CAE software platforms for collective work during the design of the
multipurpose training-practice mortar round for short distance engagements',
The 26th International Conference KNOWLEDGE-BASED ORGANIZATION,
Vol. XXVI, No 3, 2020, Sibiu, Romania, ISSN 1843-682X, ISBN 978-973-153-393-
3, DOI: 10.2478/kbo-2020-0106.

Astopu: AntonoB C. U., Xpucros X. A.

B nayuynus noxman ca mnpencraBeHu Bb3MoxkHocTuTe Ha CAD/CAM/CAE
mw1aThOpMUTE MPU TPOCKTUPAHETO HA M3JEIUS OT BBOPBKEHHETO. 3a IeIUTEe Ha
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Hay4yHus TpyZ ca npeactaBeHn 3D monenu Ha Kopryc W B3puBaren Ha 60 mm
y4eOHO-IPaKTUYECKa MHUHA 332 MHOTOKPAaTHO M3II0JI3BaHE W CTpesida Ha CKBbCEHU
JTUCTAHITUU 32 O0yYCHHE Ha MUHOXBBPTAaYHHUTE pa3yeTH. /[MTUTATHUTE TPOTOTUIIH ca
MoOJeNUpaHu Ha ertamn 3 - ,,PazpaboTBaHe Ha KOHCTPYKIMATA HAa MHUHATa, OCHOBHUS
3aps M MMUTAIMOHHMS B3BpuBaten, T. 3.1. ,/3BbpriBaHe Ha KOHCTPYKTHBHHU
IIPOMEHU B KOpIlyca Ha CTaHAapTHa OcKojouyHo-(yracHa 120 mm muHa™ u T. 3.2.
,,KOHCTpyHpaHe Ha B3pUBaTell 32 Y4eOHO-IIpaKTUYECKaTa MUHA® OT U3II'BIHEHUETO Ha
Hay4yeH TpoekT ,Pa3zpaborBane Ha 60 mm  yuyeOHO-pakTHUYECKa MHHA 34
MHOTOKpPAaTHO H3MOJI3BaHE M CTpenda Ha CKBCEHW MUCTAHIMM 32 OOydYeHHE Ha
MHUHOXBBPTaUHUTE Pa3dyeTH .

Toit kaTO MO 3a7aHKE yYeOHO-TIPaKTHYEeCKaTa MUHA € HEO0X0IUMO MaKCUMAITHO
Ja ce nobaukaBa 10 Ta3u Ha OoifHaTa MUHA IO BBHHILEH BUJ, Maca U pa3MepH, C e -
MOCTUTaHe Ha TMO0-100pa MpakTHYeCKa HATPEHUPAHOCT U Ch3/aBaHEe Ha BApHA
npeacTaBa 3a JEWCTBHATA NMpu OopaBeHe ¢ OOMHA MUHA, € W3MOJ3BaH KOPIyC Ha
ctanaaptHa 60 MM. OCKOJTBYHO-(PyracHa MUHA.

3a 1enuTe Ha HAyYHHS MPOEKT, T.€. 32 BHACSHE Ha KOHCTPYKTUBHUTE TIPOMCHHU
1o KopItyca Ha ctanaaptHara 60 mm. ocKoJbYHO-(pyracHa MUHA U 32 IPOCKTUPAHE Ha
UMUTAIIMOHHUS B3BpPUBATEI € M3MO0Ja3BaH copryepHus npoaykt SolidWorks, npogykr
Ha Dassault Systemes, koiTO ce 0a3upa Ha TEXHOJOTHITA XHOPUIHO MapaMeTPUIHO
MOJIETTMpaHe W IIUPOK CHEKThp OT chenuaiu3upaHu Moayiau. W30o0pbT Ha
KOHKpETHATa arulMKalus 3a MammHocTpouTesneH umxkeHepuHr SolidWorks e
oOycimoBeH oT (akrta, uye cbmara npenacrasinsisa 3D codryep 3a HHKEHEPHO
NpoeKTHpaHe B oOJacTTa HAa MAaNIMHOCTPOCHETO, WHIYCTPUATHOTO OOOpy/BaHE,
MOTPEOUTEIICKUTE OPOAYKTH, aBTOMOOMIIOCTPOCHETO, CaMOJIETOCTPOEHETO,
poOoTHKaTa, eHepreTuKarta M Apyru oOJacTH, Karo pabOTHaTa My cpela Inpezjiara
Oborara rama OT HMHCTPYMEHTH 3a TPOCKTUPAHE, HW3CIEABaHE, BU3yaIN3allUd WU
ynpaBieHue Ha qaHHu. [IpoaykTa mpeanara TOMBIHUTETHU BB3MOXKHOCTH 32 aHAIU3
Ha cTpec, AedopMalus, IBIKEHUE, TOJIEPAHCH, PEHICPUHT, OTPOMHUA OMOIMOTEKH OT

KOMIIOHCHTH, KAKTO U HHCTPYMCHTH 3a IIPOAYKTHUBHOCT.

Scientific article ,Increasing productivity with the combined use of
CAD/CAM/CAE software platforms for collective work during the design of the
multipurpose training-practice mortar round for short distance engagements''.

The scientific paper presents the capabilities of CAD/CAM/CAE platforms in

the design of weapons products. For the purposes of the scientific work, 3D models of
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the hull and fuse of a 60 mm training-practical mine for repeated use and shooting at
short distances for training in mortar calculations are presented. The digital prototypes
are modeled at stage 3 "Development of the construction of the mine, the main charge
and the simulation fuse", item 3.1. "Making structural changes in the hull of a standard
high-explosive fragmentation 120 mm mine" and item 3.2. "Construction of a
detonator for the training and practical mine" from the implementation of the scientific
project "Development of a 60 mm training and practical mine for repeated use and
shooting at short distances for training of mortar calculations".

Since, according to the terms of reference, the training and practical mine needs
to be as close as possible to that of the battle mine in appearance, mass and size, in
order to achieve better practical training and create a correct idea of the actions in
handling a battle mine, a standard 60 mm housing is used. high-explosive mine.

For the purposes of the research project, ie. to make structural changes to the
housing of the standard 60 mm. high-explosive mine and the software product
SolidWorks, a product of Dassault Systemes, which is based on hybrid parametric
modeling technology and a wide range of specialized modules, was used to design the
simulation fuse. SolidWorks was selected due to the fact that it is 3D software for
engineering design in the field of mechanical engineering, industrial equipment,
consumer products, automotive, aircraft, robotics, energy and other areas, and its
working environment offers a wide range from tools for design, research, visualization
and data management. The product offers additional capabilities for analyzing stress,
strain, movement, tolerances, rendering, huge libraries of components, and

productivity tools.

26. Hayuen pokaan ,,Modern Techologies in Computer Design and
Application of Systems for StressStrain Calculations of Weapon System
Elements", The 26th International Conference KNOWLEDGE-BASED
ORGANIZATION, Vol. XXVI, No 3, 2020, Sibiu, Romania, ISSN 1843-682X,
ISBN 978-973-153-393-3, DOI: 10.2478/kbo-2020-0107.

Astop: AnTtoHoB C. .

B Hayunara mnyOnukamusi ca HM3CIEIBAHU CHBPEMEHHUTE KOMITIOTHPHU
WHCTPYMEHTHU 32 WHXEHEPHU U3YMCIICHUS, aHAJIM3 M CHUMYJalusi Ha (U3HUECKH
IIPOLIECH Ha JIETAlJIM U LEJIM MEXaHU3MH OT BbOPBKEHUETO. M3uncnurennara yact Ha
MIAKETUTE 32 ABTOMATU3UPAH MHKECHEPEH aHAJIU3 HAN-4ECTO C€ OCHOBABA HA YUCJICHU
meTtonu 3a pemaBaHe Ha gudepenmmanuu  ypaBHeHus. CAE cucremure ca

pazHooOpazue OT copTyepHH TMPOAYKTH, KOWUTO TMIO3BOJSIBAT C TMIOMOIITa Ha
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M3UMCIUTENIHM METOAM Ja C€ OLEHHM KaK LIE C€ JAbPKU KOMIIOTHPHHUAT MOJEN Ha
JaJIeH NPOAYKT B peasiHd pabOTHHU ycioBHsl. To3M eTarn OT IPOEKTUPAHETO Ha U3JEIUS
€ M3KIIFOUUTETHO BAXKEH, Thil KaTO pe3yJITaTUTE OT MHKEHEPHUTE aHAJIU3U BbB Cpena
Ha CAE cumynanus naBaT mpelcTaBa 3a MOBEJEHUETO Ha KpaWHUS NPOLYKT MNpU
OYaKBAaHOTO HATOBapBaHE, Ha KOETO 1€ ObJAe MOMJIOKEH MpU eKcIuloaTalusTa Ha
KpaiiHoTO u3aenue. OT pe3yaTaTUTe MOTYYEHU Ype3 KOMIIOThPHUTE UHCTPYMEHTH 3a
WHKEHEPHU W3YHCIICHUS, aHallM3 M CHUMYJAlUs MOXKE Ja C€ MpEeABUIM KaKBU
EKCIUTOATAIIMOHHU PE3yJTaTH MOTaT Jia ObJaT OYaKBaHU OT BHOPBHKEHUETO, KOTATO TO
C€ HaMHpa B HAW-TIPOABIKUTEIHUS CH PEKHUM Ha EKCIUIATalusATa, a MMEHHO —
paboTHHS TakbB (MOArOTOBKA Ha BHOPHKEHUETO 3a paboTa, TPEHUPOBKA Ha pa3ueTUTe
no OoiiHa paboTa, H3MOJM3BaHE [0 TMpeAHa3HauYeHUEe, OOMHO NEXYpCTBO U
M3pa3XoJBaHE HAa PECypCH NpH IUIAHOBU M HEIUIAHOBU TEXHUYECKH OOCIY)KBaHUS U
PEMOHT). 3a LEIUTe Ha HAay4YHUsS JOKJIaJ € M3IO0JIBAaH IMPUMEpP ChC CITyCKOBHS

MexaHn3bM Ha 12, 7vMm. kapreununa HCBT.

Scientific article ,,Modern Techologies in Computer Design and
Application of Systems for StressStrain Calculations of Weapon System
Elements".

The scientific publication examines modern computer tools for engineering
calculations, analysis and simulation of physical processes of parts and entire
armament mechanisms. The computational part of automated engineering analysis is
most often based on numerical methods for solving differential equations. CAE
systems are a variety of software products that allow using computational methods to
assess how the computer model of a product will behave in real working conditions.
This stage of product design is extremely important, as the results of engineering
analisys in the environment of CAE simulation give an idea of the behavior of the
final product at the expected load to which it will be subjected during the operation of
the final product. From the results obtained by the computer tools for engineering
calculations, analysis and simulation it is possible to predict what operational results
can be expected from the armament when it is in its longest mode of operation,
(preparation of the armament for work, training of combat work calculations, use as
intended, combat duty and consumption of resources in scheduled and unplanned
maintenance and repair). For the purposes of the scientific report, was used the trigger

mechanism of 12.7 mm machine gun NSVT.
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