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Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA NiABUIEHHIO €(PEKTUBHOCTI Ta 3MEHIIEHHIO 4aCy BUKOHaHHSI 60110BOi po6oTU
KICY npakTruyHUMU CTPiNb6aMU rapMaTOIO IIPY BUHMKHEHHI Pi3HUX 30ypeHb 3aCOO0M YOCKOHAIEHHS iMiTalliiiHOI
Mogesi noctpiny i Metonis Bepudikaliii 1aHOK JIaHIIOTa CTaHiB XUTTEBOTO LIUKJIY KOXKHOT'O apTUjIepiliCbKOro
IIOCTPiJly, sIKi yTBOPIOIOTh 3BOPOTHUM 3B'SI30K. Y IIepIIOMy po3zisi «IHpopmarlilina sokanizauis ta Bepudikaris
CTaHiB [IOCTPisly apTUJIEPilicbKOi rapMaTH» OJepsKaHo TaKi pe3yJbTaTu. — [IpoBeneHo aHani3 MeTofiiB i cnocobis
Bepuddikarii JJaHOK JIaHIIOTa CTaHIB «3apsy, — 3apsiHa KaMopa — CTBOJI — TPAEKTOPIis CHApsAA — LiJIb» XUTTEBOTO
LIMKJIy OKPEMOT'O apTUJIEPiiiCbKOro rocTpiny. — [TokazaHo, 1o 1151 Bepuddikallii JaHIora CTaHiB >KUTTEBOTO LIUKITY
OKPEMOTO apTUJIEPIMCHKOTO MOCTPiY 1151 JTaHKU «3aps/i» HEOOXiIHO PO3POOUTH METOZ, i MOJieb Bepudikariii
CKJIaZly MiPOTEXHIYHOI cyMillli 3apsy, 7151 IAaHKU «TPAEKTOPisl CHapsifa» HeOOXigHO 3HANTU MiHIMaIbHUI

rPaHUYHUH Yac i Ha [ill OCHOBI PO3POOUTH MoeJi 60M10BOI pOGOTH OKPEMUX CAMOXiJIHUX aPTUJIEPINCHKUX CUCTEM,



L7151 JTAaHOK «TPAEKTOPIisl CHAPSIay i «11ijib» PO3POOMTH MOl i MeTO[, MOLYKY 3a[JaHOI KiJIbKOCTi BUMipIOBayiB
cepep 6e3J1i4i MOKJIMBUX 10 JIiHil cTpinb6ou. — OGIPYHTOBAHO CTPYKTYPY LOCJIIKEHHS i [IOCTaBJIEHO 3aBAaHHS, SKe
IoJIsSITa€e y NifiBUILIEHHI €(DeKTHBHOCTI BUKOHAHHS 3aBJaHb I1if] Yac NPaKTUYHUX CTPisibd rapMarolo. Y Ipyromy
pospini «Meronu Bepu@ikauii ckyany Ta eHepreTUYHOI XapaKTepPUCTUKU MTiPOTEXHIYHOI cyMmillli METOLOM
6i6sioTexr» po3po6sIeHO Ta JOCTiIKEHHO METOAU MifBUIeHHS e(DeKTUBHOCTI CTPisibOy Ha MizncTaBi
YAOCKOHAJIEHHS MOJIEJI PiIBHOBKHOI TEPMOECTPYKLii HITPOLEII0I03HOTO IIOPOXY 32 TEMIIEPATYPOIO CyMillli
iHepTHOro Ta MOPOXOBUX 'a3iB y 6akoBi PpikcoBaHOTO 06’eMy. MaeMo Taki pe3ysbTaTu. — BU3Hau€eHO HEMOKIIMBICTh
OIUCY SIBULIA YTBOPEHHS CaXi Y BUKOPUCTAHHI HAssBHUX MOJieJlell BHYTPIlIHbOI 6aliCTUKU. — 3allpOIIOHOBAHO
monudikoBaHy iMiTaLiliHy MOZeJIb PiBHOBaXXHOI TEPMOAECTPYKLII IOPOX0BOi cyMilti. — Po3pobyieHo mozespb
BM3HAUEHHS TEMIIEPATypy CyMillli iHEPTHOTO Ta IIOPOXOBUX rasiB y 6akoBi (pikcoBaHOro 06'eMy. — 3aIIPOIIOHOBAHO
METO/], 3a[I0BHEHH:I 6i6J1i0TeKM pO3B'sI3KOM IIPSIMOI 337ja4i Y BUTJISIIi TPMBAMIPHOro macusy. — [IpoBenieHO
BepuQiKallilo Ta Baifallilo METOAy PO3paxyHKy CKJaly NOPOXOBUX ra3iB 11 3alI0BHEHHS 6i6s1ioTeKkn. Y TpeTboMy
po3zini «YgockoHaseHi Moziesb i MeTOJ, aBTOMATU30BaHOI 0 KepyBaHHs 60110BOI0 POGOTOI0 apTUJIEPiiCbKOTO
IiApO3ainy» PO3IJIIHYTO IIPUYIIHI i1 OKpeMi caMOXiJiHi apTuepiiichbKi cucTeMu Mif yac Bepudikallii noctpiny ta
ozlep>KaHO TaKi pe3ysbTaTu. — PO3po6sI€HO CTOXACTUYHY iMiTallillHy MOiesib 60110BOi POGOTH MPUYITHUX
apTUWIEPINCbKUX YCTAaHOBOK. — [IpOBEIE€HO MOJIE€/IIOBAHHS 32 YMOB 3MiHM BOTHEBUX IO3ULIiN IPUYITHUX
apTusepiiicbKUX yCTaHOBOK. PO3p06sieHO airOpyuTMU [J1s1 BUBHAYEHHSI ONITUMAJIbHUAX CTPATEriil 3MiHM BOTHEBUX
no3utiii. - Po3po6yeHno mopesi 60110B0i po60TU OKPEMOI CAMOXiZIHOi apTUJIEePiiiCbKOi CUCTEMU HOBOTO [TOKOJIiHHS.
7151 1bOro po3p06JIeHO METOANKY AMHAMIYHOIO OLiHIOBAaHHS IOTOYHOTO CTaHy 60€31aTHOCTI OKpeMOi caMOXigHO]
aptusepiiicbkoi cuctemu. Po3po6ieHo gepeBo CTaHiB 60€30aTHOCTI OKPeMOi OAMHUILL Ta BUSIBJIEHO PiBEHb
3aJIEXKHOCTI KiJIbKOCTI IIOCTPiJIiB caMOXiHOi apTUIEePiiChbKOi CUCTEMH, HEOOXIAHUX 171 YPAKEHHS Lijli MifBUILEeHO]
Hebe3MeKH BIIPOJOBX 3aJJaHOro iHTepBasy 4acy. — YAOCKOHAJIEHO iMiTalliliHy MOJieJlb ITIOCTPisly Ta METO/
eeKTUBHOrO KepyBaHHS CTaHaMU 60MOBOI pOOOTH NPUYINHOI apTUIEepilicbKOI rapMaTy 32 HasIBHOCTI 30BHILTHIX
IVHaMiuyHUX 30ypeHb. Y yeTBepTOMY po37isi «MeTom BU3Ha4eHHs TPbOX aKyCTUYHUX CEHCOPIB 17151 peecTpallii
6asicTUYHOI XBUJIi apTUJIEPiACHKOrO MOCTPiNy» 1151 3a0e31e4eHHs Halbibil e(DeKTUBHOI peecTpalii 6amicTH4HOi i
IyJbHOI XBUJIb IIPY NOOYI0Bi crucTemMu Bepu@iKallii OCTPiiB OTPMMAHO Taki pe3ysbTaTu. — Po3pobyieHo
y3arajibHeHy CTPYKTYPY CEHCOPHOI cucTeMU. — Po3pobsieHo Ta AOCiIKeHO METO], BUBHAUEHHSI TPbOX aKyCTUYHUX
CEHCOPpIB [J1s1 Halbinbl e(eKTUBHOI peecTpallii 6a7iCTUYHOI Ta AyJIbHOI XBUJIb APTUJIEPIACHKOTO MOCTPiNy. — [y1s
OLIiHIOBaHHS aKyCTUYHUX CEHCOPIB Y IPEACTaBJIECHOMY METOi PO3POOJIEHO Ta JOCIIKEHO HEUiTKO-JIOTIYHY
mogeib. — 71 gocimpKkeHHs epeKTUBHOCTI 3aIIpOIIOHOBAHOTO METO/y Ta HE4iTKO-JIOTiYHOI MoZeJIi IpoBeieHO
004MCII0BaJIbHI €KCIIEPMMEHTH. Briepiie 3anporioHOBaHO METO/, NOIYKY TPhOX BUMipIoBauiB cepey, 6e3sivi
HasIBHMX, PO3TAIIOBAHUX 10 JIiHil CTPinbOy, 17151 HAal6ibIl €(PEKTUBHOIO BiICTEXXyBaHHS apPTUJIEPIMICBKOTO NOCTPiTy
3 OJAJIBIIOI0 MOKJIMBICTIO BepudiKallii JaHKY TOUKY 3iTKHEHHS CHaps/1a 3 TIOBEPXHEIO B JIAHILIOTY CTaHIB
SKUTTEBOTO LIMKJLY apTUJIePifiCbKOTrO MOCTPily Ha OCHOBI IapaboJIiyHoi arnlpoKcuMallii XxapakTepUCTUK TPAEKTOPIi, 110
SIKil1 pyxaeTbCsl CHaps, 10 3a0€e311e4nIo KOMITIOTEPHO-iHTErPOBAHY CUCTEMY YIIPaBJIiHHS rapMaToI0 CEHCOPHOIO

CHCTEMOIO 11 KOMIIEHCallil BUIIaIKOBUX 30YPEHb, SIKi Jil0Th Ha CHApsJ, Iif] 4ac MOCTPiy.

2. The work is devoted to increasing efficiency and reducing combat work time of the CICS by practical gun firing
in the event of various disturbances due to improvement of simulation model of the shot and methods of
verification of links of the life cycle states chain of each artillery shot, which form feedback. The following results
were obtained in the first chapter "Information localization and verification of artillery gun firing states". - An
analysis of methods and approaches of verification of links of the chain of states "charge - charging chamber -
barrel - projectile trajectory - target" of the separate artillery shot life cycle was carried out. - It is shown that in
order to verify the chain of states of individual artillery shot life cycle for the "charge" link, it is necessary to
develop a method and model for verifying the pyrotechnic mixture composition of the charge; for the "projectile
trajectory” link, it is necessary to find the minimum time limit, on the basis of which to develop models of combat
operation of individual self-propelled artillery systems; for the "projectile trajectory” and "target" links, develop a
model and method for finding a given number of meters among the existing set along the firing line. - The
research structure is substantiated and the task is set, which consists in increasing performance efficiency of tasks



during practical shooting with a cannon. In the second chapter "Methods for verifying the composition and energy
characteristics of a pyrotechnic mixture using the library method", methods of increasing firing efficiency were
developed and investigated based on the improvement of the model of equilibrium thermal destruction of
nitrocellulose gunpowder based on the temperature of the mixture of inert and powder gases in a fixed volume
tank. The following results were obtained. - The impossibility of describing the soot formation phenomenon using
existing internal ballistics models was determined. — A modified simulation model of equilibrium thermal
destruction of a powder mixture is proposed. - A model for determining the temperature of a mixture of inert and
powder gases in a fixed volume tank is developed. - A method of filling the library with solutions of a direct
problem in form of a three-dimensional array is proposed. - Verification and validation of method of calculating
the composition of powder gases for filling the library was carried out. In the third chapter "Improved model and
method of automated control of the combat work of an artillery unit" trailers and separate self-propelled artillery
systems during shot verification were considered. The following results were obtained. - A stochastic simulation
model of the combat operation of towed artillery installations was developed. - Simulation was carried out under
the conditions of changing firing positions of towed artillery installations. Algorithms to determine optimal
strategies for changing firing positions was developed. — Models of the combat work of a separate self-propelled
artillery system of a new generation were developed. For this, a technique of dynamic assessment of current state
of combat capability of a separate self-propelled artillery system was developed. A tree of individual combat
capability states was developed and the level of dependence on the number of shots of a self-propelled artillery
system necessary to hit a high-danger target during a given time interval was revealed. - The shot simulation
model and the method of effective control of combat states of a towed artillery gun in the presence of external
dynamic disturbances were improved. In the fourth chapter "The method of determining three acoustic sensors
for recording the ballistic wave of an artillery shot" to ensure the most effective registration of ballistic and muzzle
waves during the construction of a shot verification system, the following results were obtained. - A generalized
sensor system structure was developed. - The method of determining three acoustic sensors for the most
effective registration of ballistic and muzzle waves of an artillery shot was developed and researched. - For the
acoustic sensors assessment in presented method, a fuzzy logical model was developed and researched. - To
investigate the effectiveness of proposed method and fuzzy logic model, computational experiments were
conducted. For the first time, a method of finding three meters among the existing set located along the firing line
was proposed for the most effective artillery shot tracking, which made it possible to verify the link of the meeting
point of the projectile with the surface in the life cycle states chain of artillery shot based on parabolic
approximation of the characteristics of the trajectory along which the projectile moves, which provided a
computer-integrated gun control system with a sensor system to compensate for random disturbances acting on
the projectile during a shot.
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