AHHOTAIIUM CcTATeH

AHHOTAIIMHA CTATEWM / ABSTRACTS

Azapsn [.A., UBanuypa B.U., [logpe3o C.H. Moaean npouecca npeanosieTHOM
NMOATOTOBKH CaMO0JIeTAa CIIEHATHCTAMU HHKCHEPHO-aBHAIIMOHHOM CJIyKOBI.

B cratee omnuceiBaeTcs MOAXOX K OLEHKE IPOJOJDKUTEIBHOCTH IPOBEICHUS
KOMIUIEKCa paboT IO MOATOTOBKE CaMoJieTa K BBIIOJHEHUIO IIOJETHOrO 3a/laHus C
OPUMEHEHUEM METOJIOB JIUCKPETHO-COOBITUHHOIO M areHTHOTO MOJICNIMPOBAaHUS B cpejie
UMUTAIMOHHOrO  MojenupoBaHusi AnylLogic. B pesynprate paOoThl  MpOrpaMMmbl
II0CJIEA0BATENBHOCTD M IPOAODKUTEIBHOCTH BBINOJIHEHUST OTACIBHBIX TEXHOJIOIMUECKHUX
oTepanuii ¥ B IIEJIOM 0TOOpa)kaeTcsi B BUJIe BPDEMEHHOM JuarpaMmsl ['anTa.

KiroueBble cioBa: MMHTAlMOHHAs MOJENb, HWHKEHEPHO-aBUALlMOHHAsA — CIIyK0a,
npoIiecc MpeArnoieTHON MoAroToBky, AnyLogic.

Azaryan D.A., Ivanchura V.1., Podrezov S.N. Model of the process of pre-flight
preparation of the aircraft by specialists of the aviation engineering service.

The article describes an approach to estimating the duration of the complex of work on
preparing an aircraft for a flight task using discrete event and agent modeling methods in the
AnyLogic simulation environment. As a result of the program's operation, the sequence and
duration of individual technological operations are displayed as a whole in the form of a Gantt
time diagram.

Keywords: AnyLogic, aviation engineering service, preflight preparation process,
simulation model.

AnexceeB A.B. Po0oTu3supoBaHHbIi NPoeKTHBIN KoMILIeKe «KACOP-22y.

B pa3ButTue xoHuenuuu poOOTU3ALUU YIPaBICHUS OOBEKTAMU MOPCKOM TEXHUKH U
Mopckoit uHppactpyktypsl (OMTU) npuMeHUTENBHO K 3a/1a4e CO3AaHUS M UCTIOIh30BAHUS
ABTOMATU3MPOBAHHBIX CHUCTEM B 3anuiieHHoM ucrnonHeHuu (AC3U) BeimonaHeHa pa3paboTka
MOJIETHN U IIPOrPAaMMHOI0 KOMIUIEKCA pOOOTU3UPOBAHHOTIO (KBa3MaBTOMAaTUYECKOT0) aHaJIN3a,
CHMHTE3a M ONTHMH3AlUU IpoleccoB mnpoektupoBaHus «ACOP-22y», oriauyatomerocs OT
AQHAJIOTUYHBIX KOMIUIEKCOB KOTHUTUBHBIM (DOPMUPOBAHUEM U MCIIOIH30BaHUEM 0a3bl TAHHBIX
Y 3HaHUM Ha ocHOoBe TexHoJoruil QSWOT-skcnpecc-ananu3a u kammmerpudeckoro ACOP-
CHUHTE3a pEUICHUM C PAHXKUPOBAHMEM HHJIEKCOB KOPHEBOW 4yBCTBHUTEIBHOCTH. lIpuBencH
OpUMEp pealv3aluu Uil PEHIeHUs 3aJaud NPOEKTHUPOBAHUA M ONTUMHU3ALMHN CUCTEMBI
KOMIUIEKCHOW 3amuThl uHpopMmanmuu B coctaBe AC3M OMTU tuna mnpoexkTHO-
KOHCTPYKTOPCKOTO 010pO.

KntoueBrle cioBa:  MHPOpPMALMOHHAS  JKUBYYECTh KOpaOist, WHPOPMALUOHHOE
MIPEBOCXOJCTBO, KOTHUTUBHBIE TEXHOJIOTMH, ONTHUMHU3ALMS CHCTEMHBIX  pEIICHUH,
POOOTH3NPOBAHHBIHN MPOEKTHBIA KOMILJIEKC, YeJIOBEUECKUI (pakTop.

Alekseev A.V. Robotic support complex for design decisions «cKASOR-22.

In the development of the concept of robotic management of marine equipment and
marine infrastructure (OMTI) with regard to the task of creating and using automated systems
in a secure manner development of a model and software complex for robotic (quasi-
automatic) analysis, synthesis and optimization of ASOR-22 design processes differing from
similar complexes by cognitive formation and using a database and knowledge based on
QSWOT-express analysis technologies and qualimetric ASOR-synthesis of solutions with
ranking of root sensitivity indices. An example of implementation for solving the problem of
designing and optimizing an integrated information protection system as part of the OMTI
ASZI is given, such as a design bureau.

Keywords: cognitive technologies, human factor, information survivability of the ship,
information superiority, optimization of system solutions robotic design complex.
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Beasies C.A., IlocTHukos E.B. IIpumenenne BEPOSAATHOCTHOI'O
NPOrpaMMHPOBAHUSI TNPH PelIeHHH 33Ja4¥ PAKEeTHO-TEXHHYECKOro obecmeyeHust
rPyNNUPOBKHU BOICK B Onepamnuu.

B pabote paccMOTpeHBI pa3iMyHbIE TOCTAHOBKH 33Ja4d PECYpCHOTO pPaKETHO-
TEXHUYECKOTO O0OecreueHus TIpYyNIUPOBKM BOWCK B ONEpaldd € TOYKH 3pEHHUS
BEPOSITHOCTHOTO  NPOTPaMMHUPOBaHUA. [IpOIEMOHCTPUPOBAHBl OCHOBHBIE MPHUEMBI IO
MOJICTTUPOBAHUIO PA3TMYHBIX CUTYyalli, B TOM YHUCJIE NMPU U3MEHEHUU UCXOJHBIX NAHHBIX U
NPY HATMYUH PEANbHBIX U3MEPEHUH. Pe3ynbTaThl OAKPEIIICHBI SKCTIEPIMEHTAMH Ha OCHOBE
NOPUBEJACHHBIX  MaTeMaTHYecKuX Mojened  3amauy. [IpexncraBieHsl  IpenMyIEcTBa
UCTIOJIb30BaHUS BEPOSITHOCTHOTO IPOTPAMMHUPOBAHHUSL.

KiroueBble ci10Ba: BEpOSTHOCTHOE IMPOTPaMMHUPOBAHHME, MATEMAaTUYECKUE MOJICIH,
Teopema baiieca.

Belyaev S.A., Postnikov E.V. Application of probabilistic programming in solving
the problem of missile and technical support of a group of troops in an operation.

The paper considers various formulations of the problem of resource rocket and
technical support of a group of troops in an operation from the point of view of probabilistic
programming. The basic techniques for modeling various situations are demonstrated,
including when changing the source data and in the presence of real measurements. The
results are supported by experiments based on the given mathematical models of problems.
The main advantages of using probabilistic programming are presented.

Keywords: Bayes' theorem, mathematical models, probabilistic programming.

BboromosioB A.Il., T'yameB M.[A., Cunsarkun [[.LA. HWmutanuonHasa Mojae/b
(GYHKIIMOHUPOBAHUSI OPOUTAJBLHON TPYNNMUPOBKU Ppa3BedbIBATEJbHBIX KOCMHYECKHX
anmnaparos.

B cratee omnmceiBaeTcs pa3zpaboTaHHas ~aBTOpaMHM HMMHTAIlMOHHAs  MOJEIb
(YHKIIMOHUPOBAaHUSI ~ OPOMTAIBHOW  TPYNIHMPOBKH  Pa3BEIbIBATEIIBHBIX  KOCMHYECKHX
anmnaparoB ¢ MPUMEHEHUEM CPEIbl IMHTAIIMOHHOTO MoieupoBanust AnyLogic.

KiroueBble clioBa: MMHTAIMOHHAsT MOJETb, KOCMUYECKHE amIaparbl, OpOUTaIbHAs
IpyNIUPOBKa, pa3BeIbIBaTelIbHbIC CHCTEMBI, AnyLogic.

Bogomolov A.P., Guliev M.J., Sinyatkin D.A. Simulation model of the functioning
of the orbital grouping of reconnaissance spacecraft.

The article describes the simulation model developed by the authors of the functioning
of the orbital grouping of reconnaissance spacecraft using the AnyLogic simulation
environment.

Keywords: AnyLogic, orbital grouping, reconnaissance systems, simulation model,
spacecratft.

Boromonos A.Il.,, Kysaaauu I'.B., Iloapesos C.H. Mopaenb oneHku BkJajaa
MEepPONPUSITHI PAINO03JIEeKTPOHHOH 00pbLObI B 3()PeKTUBHOCTH AeiCTBUII BOWCK B X01e
ABYCTOPOHHEr0 0051 10 60EBbIM NOKA3ATEJISAM.

B crarbe onuceIBaeTCs MOAXOX K OLEHKE BKJIAJAa MEPONPUATHN PaguodJIEKTPOHHOU
00pb0OBI B 3(P(EKTUBHOCTh JCHCTBHUH BOMCK B XO0JI€ JBYCTOPOHHEro 00s MO OOEBBIM
nokasaresnsiM. J{is pemieHus cuctemsl ypaBHeHHM JlaHuectepa-OcunoBa MOAenn TUHAMUKA
00 TpPUMEHEH METOJl CHUCTEMHOW JMHAMUKU Cpeabl HMMHUTALMOHHOTO MOJAEIHPOBAHUS
AnyLogic. Ilpemmoxen mopsmok ydera 3¢gdexroB ot meponpusituii POb B Monenmu 6os u
IpeCTaBiIeH BUJA PE3YJIbTUPYIOLUIMX 3aBUCHUMOCTEH H3MEHEHUs 00beMa pellaeMbIX 3aaad
POb u 0OTHOCUTENTBLHOTO U3MEHEHHS.

KiroueBble cioBa: UMUTalMOHHAs MoJenb, AnyLogic, 1BycTopoHHU# 00if, ypaBHEHHUS
Jlanuyectepa-Ocwurosa, 3 (HEeKTUBHOCTH MEPOIIPUATHI PaJUOITICKTPOHHON OOPHOBI.
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Bogomolov A.P. Kuvaldin G. V. Podrezov S.N. A model for assessing the
contribution of EW measures to the effectiveness of troops' actions during a two-way
battle by combat performance indicators.

The article describes an approach to assessing the contribution of electronic warfare
measures to the effectiveness of the actions of troops during a two-way battle by combat
indicators. To solve the system of Lanchester-Osipov equations of the combat dynamics
model, the method of system dynamics of the AnyLogic simulation environment is applied.
The procedure for taking into account the effects of EW measures in the combat model is
proposed and the type of resulting dependencies of changes in the volume of EW tasks being
solved and the relative change in the combat potential of one of the parties in battle is
presented.

Keywords: AnyLogic, effectiveness of electronic warfare measures, Lanchester-
Osipov equations, simulation model, two-way combat.

Boromonos A.Il., Yepubimon /[.LB. CpaBHuTeqbHasi OLEHKAa  CIOCO0OB
ynpasJjieHusi TpynnupoBkoid cui PIb ¢ mcnoab3oBaHMeM MMHUTANUMOHHBIX MoOJeJIeil
(pYHKIIMOHUPOBAHMS NMOICHCTEMbI YIIPABJICHHS.

B crarpe onmceiBaeTCs MOIX0A K BBIOOPY MPEINOYTUTEIBHOTO BapuaHTa TMOCTPOCHUS
MOJICUCTEMBbl ~ CBA3M  TPYIIUPOBKM  CHUJI, pEATM3YIOIIUX  pa3iuyHble  CIOCOObI
KOOPAMHAIIMOHHOTO YIIPABJICHUS C TIOMOIIHI0 HIMUTAIIMOHHOTO MOCITUPOBAHUS IPOIIECCOB €€
(GYHKIIMOHUPOBAHUS C TPUMEHEHHUEM CPe/Ibl UMUTAIIMOHHOTO MoenupoBanust AnyLogic.

KntoueBnle cioBa: rpynnupoBka cuin POb, wuMmMuTannonHas Mojenb, CHOCOOBI
KOOpAMHAIIMOHHOTO ypaBieHus, AnyLogic.

Bogomolov A.P. Chernyshov D.V. Comparative assessment of methods of
managing the grouping of EW forces using simulation models of the functioning of the
control subsystem.

The article describes an approach to choosing the preferred option for constructing a
communication subsystem of a grouping of forces that implement various methods of
coordination control using simulation modeling of its functioning processes using the
AnyLogic simulation environment.

Keywords: AnyLogic, grouping of EW forces, methods of coordination management,
simulation model.

bopucos B.B., ®poJsos U.A. MopgeaupoBanue  mnpouecca  MOATOTOBKH
noapasjaejenuii Boiickosoii [1BO.

B cratbe 00OCHOBBIBaETCS HEOOXOIUMOCTh MOJICIUPOBAHHS TPOIECCa TMOITOTOBKU
noapazaenenuii BoWickoBord [IBO nng ero agantanuu K JUHAMUYHO HW3MEHSIIOUIAMCS
YCIIOBUSIM BeJIeHUsT 00eBOH pPabOTHl CHEIUAINCTAaMU 3CHHUTHBIX cpencTB. [lokaszaHa
BO3MOKHOCTh IPUMEHEHUSI METOJO0B MPOLECCHOTO yIPaBJIEHUS, KOTOPbIE OCHOBBIBAIOTCS Ha
MOJICJIUPOBAHUU TIPOLIECCOB JESATEIBLHOCTH B CJOXHBIX cHCTeMaX. B kauecTBe mpumepa
MPUBEICHBI Pe3yJbTaThl pa3padOTKU MOJIEIH Mpolecca MOATOTOBKH CTPETKa-3€HUTYHKA T10
TEXHUYECKON U CHeIUalIbHOM MOAroToBKaM ¢ ucmnoyib3oBaHueM Hotauuu ARIS eEPC u
MOJIXO0J K TMpeoOpa3oBaHHUIO TMOJYYEHHOHM MOJAENM B HEYeTKyr ceTh lletpm s
MozenupoBanus. [IpeasioxkeH MeTo1 aJanTUBHON MOATOTOBKM nojapasaenenuit 31H.

KiroueBble cioBa: «ZeoOBbIE» MPOLECCHl, MOAECIMPOBAHHUE MpoLEcca MOATOTOBKH,
HeveTKasi ceTh [leTpu, OHTONOTHS, MTOATOTOBKA TOpa3aeneHuii Boiickooii [1BO, mpoduis
00BEKTa OJITOTOBKHU.

Borisov V.V., Frolov I.A. Modeling of the process of training military air defense
units.

The article substantiates the necessity of modeling the process of training military air
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defense units for its adaptation to dynamically changing conditions of combat work by
specialists of anti-aircraft weapons. The possibility of using process control methods based on
the modeling of activity processes in complex systems is shown. As an example, the results of
the development of a model of the process of preparing an anti-aircraft gunner for technical
and special training using the ARIS eEPC notation and an approach to converting the
resulting model into a fuzzy Petri net for modeling are presented. A method of adaptive
training of ZDN units is proposed.

Keywords: «business» processes, fuzzy Petri net, modeling of the training process,
ontology, profile of the training object, training of military air defense units.

Bberukos A.B., Batos B.1IO., ®unsies M.II. IIpo6;1emHbIe BONIPOCHI NPHMEHEHUS
NMPOrpaMMHBIX HHCTPYMEHTAJIBHBIX CPEICTB MPH Pa3padoTKe HMHUTAHOHHBIX MO/eIei
MPOIECCOB MATEePHATBLHO-TEXHUYECKOr0 00ecnevyeHnsi BOWCK (CHIT)

B crathbe oOTpaxeH psja OpPraHM3alMOHHBIX W METOIOJIOIMYCCKHX MPOOJEMHBIX
BOIIPOCOB, CBSI3aHHBIX C pa3pabOTKONH MMUTAIMOHHBIX MOJENEW MPOILECCOB MaTepUAIBHO-
TEXHHYECKOr0 oOecredeHnss BOWCK (CHJI) Ha OCHOBE IIPUMEHCHHS COBPEMEHHBIX
WHCTPYMEHTAJBHBIX ~ CPEACTB  MojenupoBaHus. (OTMeuaeTcs aKTYalbHOCTh —CO3JaHHUS
CHCIUATM3UPOBAHHBIX ~HWHCTPYMEHTAIBHBIX CPEJCTB HMHTAIMOHHOIO MOJCIHPOBAHUS
paccMaTpuBaeMbIX  mpoleccoB. Ha  ocHOBe aHanmmM3a  BO3MOXKHOCTEH — Hambolee
pacmnpoCTpaHEHHBIX COBPEMEHHBIX MPOTPAMMHBIX CpEJ  MOJCIMPOBAHUS M OIbITA HX
NPUMEHEHHsSI TIPU Pa3pabdOTKEe MMHUTAIIMOHHBIX MOJEIEH B paccMaTpHBaeMOW MpEIMETHOU
obmactd 00OCHOBaHBI OCHOBHBIC TpPEOOBaHHS K CHCIHMAIM3HPOBAHHBIM MPOTPAMMHBIM
UHCTPYMEHTAJIBHBIM CPEJICTBAM UMUTAIIMOHHOTO MOJICITMPOBAHUS M UX COCTaB.

KiroueBble ci0Ba:  MMHTAIlMOHHAsT ~ MOJENb,  HHCTPYMEHTAIBHOE  CPEICTBO
MOJICIIMPOBAHMSI, JIOTHCTUYECKHU MpOIecC, MaTepUAbHO-TEXHUYECKOEe O0OecIeueHue,
TEXHOJIOTHS] MOJICIIMPOBAHUSL.

Bychkov A.V., Batov V.Y., Filyaev M.P. Application issues software tools for
development simulation models of the processes of the logistic and technical support of
the troops (force).

The article reflects a number of organizational and methodological problematic issues
related to the development of simulation models of the processes of logistics of troops
(forces) based on the use of modern modeling tools. The relevance of creating specialized
tools for simulation of the processes under consideration is noted. Based on the analysis of the
capabilities of the most common modern modeling software environments and the experience
of their application in the development of simulation models in the subject area under
consideration, the main requirements for specialized simulation software tools and their
composition are substantiated.

Keywords: logistics, logistic process, modeling technology, simulation model,
simulation tool.

Baagumupos U.B., Epsirun A.A., Borateipes M.B., KurenéB C.A., Cenkun
AM. CucreMma HMHUTAIMOHHOTO MOAEJMPOBAHUA CETEHEHTPUYECKOr0 YNpPAaBJIEHUS
00eBbIMHU 1eHCTBUSIMU B TAKTUYECKOM 3BEHE.

[Ipemyioxkena cucrtemMa HMMHUTAIMOHHOTO  MOJEIMPOBAHUS  CETEHEHTPUUYECKOTO
ynpaBieHus OOEBbIMH JIEHCTBUSMU B TaKTUYECKOM 3BEHE, MO3BOJSIONIAS YYUTHIBATh
MHOXCCTBCHHOCTb MW B3aMMOBJIUAHHUC PCAIM3YCMBIX B XOAC YIPABJICHHA HIPOLCCCOB. B
COOTBETCTBUM C  MPOLECCHO-OPHUEHTUPOBAHHBIM  TOAXOAOM B  COCTaB  CHCTEMBI
MMHUTAMOHHOTO MOJEJUPOBAHUS BKJIIOYEHBI MOJEIH TPEX YPOBHEH — MOJENb MPOLIECCOB
yOpaBleHUs, MOJENb 3a7ad yYIpaBJICHUS M MOJENb TMepelayd KOMaHJ YIPaBJICHHUS.
[IpuBeneHo omucaHWe BKJIIOUEHHBIX B COCTaB CHCTEMBI MOJACIHUPOBAHUS MOJIEIICH.
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PaboTocrmocoOHOCTh CHCTEMBI TPOMILTFOCTPUPOBAHA HA IPUMEPE MOJICIIMPOBAHHSI TIPOIIECCOB
yIPaBICHUS, PEATU3yEMbIX MPU OTHOBPEMCHHOM PELICHUU 3a/lad OTHEBOTO MOPAKEHHS U
cOopa JaHHBIX 00CTAHOBKH CWJIAMHU apTHJUICPHICKOTO TMBU3HUOHA.

KitoueBrbie ciioBa: OoeBble AEWCTBUS, MOJENb 3aJad yIPaBICHUS, MOJEIb KOMaH]
yIpaBIeHUS, MOJENb MNPOLECCOB YIPABJICHUS, CETCLEHTPHUYECKOE YIpaBlICHHE, CHCTEMa
MOJICITMPOBAHMSI, TAKTHYECKOE 3BEHO.

Vladimirov L.V., Erygin A.A., Bogatyrev M.V., Zhitenev S.A., Sepkin A.M.
Simulation system for network-centric control of combat operations at the tactical level.

A simulation system for modeling the network-centric control of combat actions in the
tactical level is proposed, which allows taking into account the multiplicity and mutual
influence of the processes implemented in the course of control. In accordance with the
process-oriented approach, the modeling system includes models of three levels - a model of
control processes, a model of control tasks, and a model for transmitting control commands.
The description of the models included in the modeling system is given.

Keywords: combat operations, modeling system, model of control commands, model
of control processes, model of control tasks, network-centric control, tactical link.

laiinykeBuu I'.B., BypmucrpoB A.A. Mojeiqu OUeHKH BOEHHO-IKOHOMHMYECKOM
3¢ (PeKTHBHOCTH JIOTHCTHYECKHX CHCTeM BOHCK ¢uioTa B ApPKTHYECKOl 30He
Poccuiickoii @enepaunu.

B cratbe mpencTaBieH HaydYHO-METOAMYECKHH IMOAXOJ K pa3paboTKe SKOHOMHUKO-
MaTeMaTUYECKUX MOJIENICH TIOKA3aTelied W KPUTEPUEB OLEHKUM BOEHHO-DKOHOMHYECKOU
3G (GEKTUBHOCTH JIOTUCTUYECKMX CHCTEM B HMHTEpecaX ThUIOBOTO M MaTepHalbHO-
TEXHUUYECKOTO o0ecrieueHus BOICK ¢iota B Apkrrueckoit 30ae Poccuiickoit @eaeparuu.

KimroueBble ciioBa: ApkTudeckas 30Ha, BOEHHO-IKOHOMHUYECKas J(PQPEKTHBHOCTD,
UMUTAIIMOHHOE MOJICITHPOBAHNE, KPUTEPUH OIICHKH, JIOTUCTUIECKUE CUCTEMBI, MaTepUaIbHO-
TEXHUYECKOe o0ecrieueHue, moKa3aTen, SdKOHOMHUKO-MaTeMaTHUECKUE MOJICITH.

Gaidukevich G.V., Burmistrov A.A. Models for assessing the military-economic
efficiency of logistic systems of fleet troops in the Arctic zone of the Russian Federation.

The article presents a scientific and methodological approach to substantiating
economic and mathematical models of indicators and criteria for assessing the military-
economic efficiency of military logistics systems in the interests of logistics and logistics
support of fleet troops in the Arctic zone of the Russian Federation.

Keywords: Arctic zone, economic and mathematical models, evaluation criteria,
indicators, logistics systems, logistics and technical support, military-economic efficiency,
simulation modeling.

I'onoBko K.B., Heuaesa B.A. MHcnoub3oBanue MoaeJHMpoBaHusi  padoThI
aBTOMOOWJIBHBIX T€HEepPATOPHBIX YCTAHOBOK /UISl ONpeAe]eHHs HX TeXHHYeCKOro
COCTOSIHHS.

CraTbst COIEPXKUT ONUCAHME METOAAa HCCIEAOBaHMs, NPU KOTOPOM HMHUTHUPYETCS
paboTa TreHEpaTOPHOM YCTAaHOBKM W KOHTPOJHUPYETCS €€ TEXHMUYECKOE COCTOSHUE Ipu
HOMOIIM OCHMIIOrpaMuecKoro yCTpOWCTBa, IMpeJCTaBlieHa KOHCTPYKIMS TEXHUUYECKOTO
CPEACTBa, KOTOPOE IMO3BOJSAET HUCCIEAOBaTh M JaTb OOBEKTHBHYI OLEHKY COCTOSIHHSA
TeHEepaToOpoOB MEPEMEHHOI0 TOKa M PETryJsaTopa HANpPSDKEHUS HCKIIOYMB TMPH 3TOM HUX
JEMOHTaX C aBTOMOOWIISI U ITyCK JBUTaTEIIs.

KnroueBsle cioBa: reHepaTop HepPEMEHHOT 0 TOKa, MO/JIEJINPOBaHUE,
ocHMIIOrpau4eckoe yCTPOMCTBO, PETYJATOP HAMNpsOKEHUs, TEXHUYECKOE COCTOSHUE,
burypsl Jluccaxy.
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Golovko K.V., Nechaeva V.A. Using the process of modeling the operation of
automotive generator sets to determine their technical condition.

The article contains a description of a research method in which the operation of a
generator set is simulated and its technical condition is monitored using an oscilloscope
device, the design of a technical means is presented that allows you to investigate and give an
objective assessment of the condition of alternators and voltage regulators, while excluding
their dismantling from the car and starting the engine.

Keywords: alternator, Lissajous figures, modeling, oscillographic device, technical
condition, voltage regulator.

dypuen P.A., TIyceBa A.C. AJroput™M H TEeXHOJOTMH MOJEeJTHUPOBAHUS
TAKTHYECKUX CUTYAIUIl B LeJIX IPUHATHUS pelleHuid.

B crathe paccmaTpuBaeTcs yCcliOBHAS TAKTHUECKAsi CUTYAaIHsl IOCTPOCHHUSI allTOPUTMOB
HEYETKOT0 BBIBOJIA, KOTOPBIE MOTYT OBITH TOJIOXKEHBI B OCHOBY ASKCHEPTHBIX CHCTEM IS
BbIPA0OTKH pallMOHATIbHBIX TAKTUYECKUX JIEHCTBUH.

KitoueBbie croBa: anroput™, 6oeBas 3amada, BIIJIA, HeueTkne MHOXKECTBA, OTHEBas
MO3UIMS, CHCTEMa HEUETKOTO BBIBOJIA.

Durnev R.A., Guseva A.S. Algorithm and technologies for modeling tactical
situations in order to make a decision.

The report examines the conditional tactical situation of constructing fuzzy inference
algorithms that can be used as the basis for expert systems to develop tactical actions.

Keywords: algorithm, BPLA, combat mission, firing position, fuzzy inference system,
fuzzy sets.

KonoBanbuuk A.Il., Hupsiii A.O. UmMutanuoHHoe MoJeJMpPOBaHHE CPEACTB
BO31YIIHO-KOCMHUYeCKOro HanajaeHus B pazpadarbiBaemoii CAIIP PJIC.

B noxiane u3nokeHsl MOAXOAbI MOJENUPOBaHUS (HOHOLIETIEBOM OOCTAaHOBKM B XOJI€
KOMILJIEKCHOTO ~MMUTAIIMOHHOTO  MOJIETUPOBaHUS B CHCTEME aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS PaaNOIOKAIMOHHBIX CTaHIUH. [IpuBenensl UCIIOJIb3yEMBIE
MaTeMaTUYeCKHe MOJIETH, Pa3JIMUHbIE JJI Pa3HbIX KiIaccoB 1eneil. [IpeacraBnena KOHIETIINS
peanu3alud HMMUTAUOHHOTO MOJEIUPOBAHUSA, PEaJTU30BaHbl JIBE€ CXEMbI: JHCKPETHO-
COOBITUIHAS U TTOIIArOBasl.

KitoueBble cnoBa: a’spoauHamMuueckas 1eb, OalIUCTHYeCKas IeNlb, JAUCKPETHO-
COOBITUHHOE MOJEIUPOBAHNE, HUMHUTAIMOHHOE MOJECIUPOBAHUE, PATUOJIOKAIMsA, (POHO-
1esneBast 00CTaHOBKa, 3 (GEKTUBHAS TJIOUIAIb PACCESTHHUS.

Konovalchik A.P., Shchiry A.O. Simulation modeling of means of aerospace
attack in the developed CAD radar.

The report outlines approaches to modeling the phono-target situation in the course of
complex simulation modeling in the system of automated design of radar stations. The
mathematical models used, which are different for different classes of purposes, are given.
The concept of implementation of simulation modeling is presented, two schemes are
implemented: discrete-event and step-by-step.

Keywords: aerodynamic target, ballistic target, discrete-event modeling, effective
scattering area, phono-target environment, radar, simulation modeling.

Kpsuios B.M., IllapkoB U.K. TI'eHepanmsi cuneHapueB aTak HapyLIHTeasl ¢
MOMOIIbI0 AJITOPUTMA COOBITHIHO-YIIPABJIsIEMbIX TPACKTOPHIA.

B nanHoil crathe 0003peBarOTCSl CYIIECTBYIOIIME IMOAXOJbI MOCTAHOBKHU CIIEHAPUEB
IMPOHUKHOBCHUSA JIS1I BBIYUCIIMTCIBHBIX 3KCICPUMCHTOB C MPOHUKHOBCHHCM Ha LIPI(I)pOBOfI
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JBOMHUK OXpaHsieMoro oOBeKkTa. Bbimenstorcs ux mnpoOiieMbl, a Takke MpeasaraeTcs
aNbTEPHATUBHBIA TOJXOJ] C MOMOULIBIO AJITOPUTMA COOBITUHHO-YIPABISEMBIX TPAEKTOPUU.
Takoil aJropuT™M mO3BOJIIET aBTOMATH3UPOBATh IPOLIECC TEHEpAalMU CLEHApHUeB s
UMHUTAMOHHOTO MOJICJIMPOBAHUS M OXBATUTh KaK MOKHO OOJIbIIIEE BO3MOXKHOE KOJIMYECTBO
BapUaHTOB PA3BUTHUS COOBITUH B SKCIIEPUMEHTAX.

KittoueBble cnoBa: aHanu3 ysI3BUMOCTH, TMOpHJIHbIE aBTOMAaThl, rpad, MOUCK IyTH,
CUCTEMBbI (PU3MUECKOM 3alUThI, COOBITHITHO-yIIpaBisieMas TpaeKTopus, clueHapuii arak, CD3,
3BPUCTUYECKHUN AJITOPUTM.

Sharkov LK., Krylov V.M. Generation of intruder attack scenarios via an event-
driven trajectory algorithm.

This paper reviews the existing approaches of staging intrusion scenarios for
computational experiments with penetration into the digital twin of a guarded facility. The
paper highlights problems in those approaches and suggests an alternative approach using the
event-driven trajectory algorithm. This algorithm allows to automate the process of generating
scenarios for simulation and to cover as many possible variants of events in the experiments.

Keywords: attack scenario, event-driven trajectory, graph, heuristic algorithm, hybrid
finite-state machine, pathfinding, physical protection system, PPS, vulnerability analysis.

Kynarun A.B., Cnupupnonos ML.A. NMuranuonnoe MOJeJTHPOBaHHE
TEeMIEPATYPHbIX HANIPSIZKEHUI B 1eTAJsIX MAllIUH.

TexHMKa BOCHHOTO HAa3HAYCHUS SKCIUTYaTHPYETCS BO BCEX KIMMATUYECKHX 30HAX, BO
BCEM JIMANa30HE€ MOUIHOCTEH, a 3a4acTyl0 M C MEPErpy3KOM IO MOIIHOCTH. YKa3aHHbIE
(dakTopsl 00YyCIaBIMBAIOT TNPOOJIEMYy OpraHW3alMyd dKCIUTyaTalldd CHUCTEM BOEHHOTO
Ha3HAUCHUsS TPH YCIOBUU OOECIEUYECHHUsS 3aJaHHOTO YPOBHS HaJeKHOCTU. PemieHue 3ToH
3ajaud  BO3MOXKHO TMPH MOJICTMPOBAHUHU TPOIECCOB (OPMHUPOBAHUS TEMIIEPATYPHBIX
HaNpsOKEHWH B JIeTANAX JIBUTATeNel, Haubojee IOJBEPKEHHBIX TeMIepaTypHOMY
BO3JIEHCTBUIO.

KntoueBble cioBa:  MMHTAIMOHHOE ~ MOJENUPOBaHHME,  KpbIMIKA  IMJIHHIpA,
TEMIIepaTypHbIC HANPSKCHNUSI, TETUIOBOH MOTOK.

Kulagin A.V., Spiridonov M.A. Simulation of temperature stresses in machine
parts.

Military equipment is operated in all climatic zones, in the entire range of capacities,
and often with power overload. These factors cause the problem of organizing the operation
of military systems, provided that a given level of reliability is provided. The solution of this
problem is possible when modeling the processes of formation of temperature stresses in
engine parts that are most susceptible to temperature effects.

Keywords: simulation modeling, cylinder cover, temperature stresses, heat flow.

Huxonopos A.H., Boaxkor M.H., Kanbuuukuii B.C. NMmutanmonnoe
MO/IeJTMPOBaHMeE MJIOCKUX TPAHCIIOPTHBIX MPOIECCOB.

CraThs TMOCBSIIEHAa TMOCTPOECHUIO JABYMEPHBIX MOJENEH, aHaJOTUYHBIX Cpe3aMm
MOJIUTIOPUCTBIX cpea. OOCykKIaeTcss BO3MOXKHOCTh MPUMEHEHUS dTUX MOJIEICH I pelIeHUs
HIMPOKOIO0 Kpyra 3aJay, CBSI3aHHBIX C BONPOCAaMU TIPOHUKHOBEHHS Ha OXpaHsSIeMbIe
UHQPACTPYKTYPHBIC U WHBIE OOBEKTBI, WX 3alIUTHl W TopaxeHus. OmnrcaHa TEXHOJIOTHS
MOJICTIMPOBAHUS  Cpelbl, pacuyera THyOWHBI TMPOHUKHOBEHUS, BBIYUCICHUS  HHBIX
XapaKTEPUCTUK U PE3yJIbTATOB MMPOTUBOCUCTBUA.

KinroueBsie cioBa:  MMUTAaUMOHHAsT  MOJENb, IOPHUCTas  cpefa, TEXHOJOTHs
MOJICTTUPOBAHUS, CITydalHbIC 0Ty KIaHUs, TPAHCTIOPTHBIN TIPOIIECC.
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Nikonorov A.N., Volkov M.N., Kalnitsky V.S. Simulation modeling of flat
transport processes.

The article is devoted to the construction of two-dimensional models of media similar
to cuts of polyporous media. The possibility of using these models to solve a wide range of
problems related to the issues of penetration into protected infrastructure and other objects,
their protection and destruction is discussed. The technology of environment modeling,
penetration depth calculation, calculation of other characteristics and counteraction results is
described.

Keywords: modeling technology, porous medium, random walks, simulation model,
transport process.

IHantesnees M.I'., ®uasies ML.II., Kysbmun P.H., ®uaunmnos J.A. Konuenuus
NOCTPOCHUST W NPHMEHEHUs] CHCTeM IMOJAEPKKH NPHHATUS PpPelleHHH Ha OCHOBe
OHTOJIOTHUYCKOI0 MOAX0a M HMHUTALIMOHHOI'0 MO/IeJTUPOBAHUS.

B cratpe oTpakeHbl mpobieMHbIE BOIPOCH! MPUMEHEHHSI IMUTAIMOHHBIX MOJIENIeH B
COCTaBE aBTOMAaTU3UPOBAHHBIX CUCTEM YIIpaBJIIEHHUs BOGHHOr0 HazHaueHus. [lomuepkuBaeTcs
HEOOXOJMMOCTh COBEPLICHCTBOBAHUS YIPABIECHUS CHWJIAMHU U CPEICTBAMU MaTepUaIbHO-
TEXHUUYECKOT0 0OecreueHusl BOWCK (CHJI) IpU IPOBEACHUM ONEpaluuil B COBPEMEHHBIX
YCIIOBUSIX, XapaKTEPU3YIOIIUXCS BHICOKOM JMHAMUKOW U3MEHEHHS ONEePaTUBHOI 00CTaHOBKU
Y 3HAUUTEIbHBIM COKpALIEHUEM [JOIyCTUMOIO BPEMEHM MPUHATHS pemeHuid. s
NOBBIIICHUST IPGEKTUBHOCTH JEATEIbHOCTH OPraHOB BOCHHOIO YIIPABICHUS MpPEaioKeHa
KOHLENIMS OCTPOEHUSI U NPUMEHEHUS] CUCTEM MOJAECPKKU MPUHITHUS PELIEHUM Ha OCHOBE
UHTETpali OHTOJOTHYECKOrO IMOAXO0/la U UMHUTAIIMOHHOTO MOJEJIMPOBAHUS, PACCMOTPEHBI
BO3MOYKHOCTH €€ peaau3alui.

KitoueBble coBa: aBTOMAaTH3UpPOBAaHHAS CHUCTEMa YIpPAaBICHUS, WMUTAI[MOHHAsS
MOJI€Jb, KOMILJIEKC MaTeMaTHMYeCKOro  MOJEIMpPOBAHMs, MaTepHabHO-TEXHUYECKOE
o0ecreyeHne, OHTOJIOTUYECKUN TIOJIX0, CUCTEMA TMOACPKKU MPUHSATHUS PEIICHUI.

Panteleev M.G., Filyaev M.P., Kuzmin R.N., Filippov D.A. The concept of
building and applying decision support systems based on the ontological approach and
simulation modeling.

The article reflects the problematic issues of the use of simulation models as part of
automated control systems for military purposes. The necessity of improving the management
of forces and means of material and technical support of troops (forces) during operations in
modern conditions characterized by high dynamics of changes in the operational situation and
a significant reduction in the allowable decision-making time is emphasized. To increase the
effectiveness of the activities of military command bodies, the concept of building and
applying decision support systems based on the integration of the ontological approach and
simulation modeling is proposed, the possibilities of its implementation are considered.

Keywords: automated control system, decision support system, logistics, mathematical
modeling complex, ontological approach, simulation model.

Mapamyk HW.b., Muxailinyenko A.B. HWmuranuoHHas MogeJb CHCTEMbI
MacCOBOro O0C/JIYKMBAHUSI B MHTEpecax aHAJIMTHYECKOI0 ONMCAHMUA IPOLECCAa CMEHbI
COCTOSIHMH  moKa3aTejeil  HAJAeKHOCTH MOOMJIBHBIX [aTa-IEHTPOB  BOEHHOIO
HA3HAYCHUS.

CoBpeMeHHbIE MOJAXOJbl K HMMUTAlMOHHOMY MOJEJIMPOBAHUIO, OMHUPAIOIIMECS Ha
anpoOUpOBaHHBIE MaTEeMaTHYECKHWE TOCTYJAThl, TMO3BOJSIOT TMOJYy4YaTh JOCTOBEPHBIC
UCXOAHBIC JaHHbIE M pPa3paOOTKH aJeKBAaTHBIX AHAJUTHUYECKUX MOJENEH CIOXKHBIX
YOPaBIsEMbIX WH(OPMAIMOHHO-TEXHUYCCKUX CHCTEM BOCHHOTO HA3HAYCHUsS, TaKUX Kak
MOOUIIbHBIC AaTa-IeHTPbI. [Ipr 5TOM BO3MOXKHO MOIYYEHUE UCXOAHBIX TAHHBIX, SIBISIOIIUXCS
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0a30BbIM 3JICMEHTOM [UIS AHAJIMTUYECKOTO OIMCAHHMS TMPOIECCa CMEHBI COCTOSHHIA
nokasaresell HaJeKHOCTH CHUCTEM TaKoro kKiacca. PaccMOTpeH maTeMaTHUYecKWil ammapar,
JeKAIUHA B OCHOBE MMHTAI[HOHHOTO MOJICIIMPOBAHUS B PaMKax PEHICHHUS MOJOOHBIX 3a/1ad,
MPUBCACHBI BbIPAXKCHHA, IMO3BOJIAIOIINEC C BGPOSITHOCTHO-BpeMCHHOﬁ TOYKHU 3pCHUA
OXapaKTepU30BaTh MPOIECC CMEHBI COCTOSHHUN KOHKPETHOTO IOKa3aTessl Haae)KHOCTH —
CpPETHETO BPEMEHU BOCCTAHOBJIICHUS Pa0OTOCIIOCOOHOTO COCTOSHUS 3JIEMEHTOB MOOMIBHOTO
JIaTa-1eHTpa.

KiroueBblie ci0Ba: MMUTAMOHHAS MOENb, MOOWJIBHBIN JaTa-lIEHTP, HAJIEKHOCTD,
MPOIECC BOCCTAHOBJICHHMSI, TOKA3aTelb, CUCTEMa MaCCOBOTO OOCITYKHBAHHUS.

Parashchuk I.B., Mikhailichenko A.V. Simulation model of a queuing system in
the interests of an analytical description of the process of changing the states of
reliability indicators of mobile data centers for military purposes.

Modern approaches to simulation modeling, based on proven mathematical postulates,
allow us to obtain reliable initial data for the development of adequate analytical models of
complex controlled military information technology systems, such as mobile data centers. At
the same time, it is possible to obtain initial data that are the basic element for an analytical
description of the process of changing the states of reliability indicators of systems of this
class. The mathematical apparatus underlying simulation modeling in the framework of
solving such problems is considered, expressions are given that allow from a probabilistic-
temporal point of view to characterize the process of changing the states of a specific
reliability indicator — the average recovery time of the functional state of the elements of a
mobile data center.

Keywords: indicator, mobile data center, queuing system, recovery process, reliability,
simulation model.

Hyxa I''Il. HNmMuTanumoHHoe MoJeJMpPOBAHME B HHTepecax 000CHOBaHUS
PALMOHAJIbLHBIX BADMAHTOB OPraHU3AIMHM TEXHUYECKOI0 00C/Ty:KHBAHUS.

B noknmage oOcyxkpmaercss MoaxoJ K OOOCHOBAHUIO pAalMOHAIBHBIX BapHUaHTOB
TEXHUYECKOTO  OOCHyXXHMBaHHMA  OOOpPYJIOBAaHHS  TPOM3BOJCTBEHHBIX  OOBEKTOB  C
MCIIOJIb30BAHUEM UMHUTALIMOHHOTO MOJEIUPOBAHUS.

KimroueBrle ciioBa: BAapHUaHT TEXHHUYCCKOI'O O6CJIy>KI/IBaHI/IH, UMHUTAIIUOHHOC
MOJIEJIMPOBaHUE, IPUHATHE PEILICHUS, JKOHOMUYECKHUE ITOKA3ATEIH.

Pukha G.P. Simulation modeling in the interests of substantiation of rational
options for the organization of maintenance.

The report discusses an approach to substantiate rational options for the maintenance
of equipment of production facilities using simulation modeling.

Keywords: decision making, economic indicators, maintenance option, simulation.

Caenko U.b., Hukxogaes B.B. 00 wumMuTanmoHHoii MojeJaum  e€IHMHOIO
HH(OPMAIMOHHOT0 MPOCTPAHCTBA CNENNAJILHOI0 HA3HAYEHUSI.

B cratbe paccmarpuBaeTcs BOMPOC MOCTPOSHUS UMHUTAIMOHHOW MOJCIH €IUHOIO
I/IH(i)OpMaI_II/IOHHOFO HpOCTpaHCTBa CIICIUAJIBHOI'O Ha3Ha4YCHUsI, ABJIAOIICTOCS
TPaH3aKIMOHHOW CHCTEMOH, B cpele HMHUTAIMOHHOTO MojenupoBanus AnyLogic.
[IpuBomuTCS BapuMaHT €€ TIOCTPOSHUS W TOJAPOOHO ONMHUCHIBACTCS AaJNTOPUTM  €¢
(GYHKITMOHUPOBAHHS.

KitoueBbie cnoBa: equHoe WH(POPMAITMOHHOE TIPOCTPAHCTBO, UMUTAITMOHHAS MOJICITb,
UH(POPMAIMOHHBIA pecypc, TPaH3aKI[MOHHAsI CUCTEMA.

Saenko I.B., Nikolaev V.V. On a simulation model of a special-purpose common
information space.
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The paper deals with the development of a simulation model of a special-purpose
common information space that is a transactional system in the simulation environment
AnyLogic. A variant of its construction is given and the algorithm of its functioning is
described in detail.

Keywords: common information space, information resource, simulation model,
transactional system.

CoxouioB b.B., Busuaps P.M., Hrymkun A.HA. IIpumenenne
MHOTOKPHTEPUAJIBLHOTO0 HMMHUTAIMOHHOTO0 MOAEJIHMPOBAHUS HA PAa3JIMYHbIX 3TAnax
KM3HEHHOI'0 IIUKJIA KOMILJIEKCOB BOOPY/KEHHUSI, BOCHHON U CIIeNMATbHOM TeXHUKH.

3amaun 00OCHOBAaHHSA TPOCKTHBIX PEIICHUH IO CO3JAHUI0 HOBBIX KOMILIEKCOB
BOOpY’KEHUS, BOeHHOU u cneunanbHoi TexHuku (BBCT) m mporpamm MopepHu3anuu yxe
CYIIECTBYIOIIMX CBA3aHBI C HEOOXOJIMMOCTHIO YJIOBJIETBOPEHMsI TPEOOBAHMI 3aKa3UUMKOB K
3HAYCHUSM 3aJJaHHOTO KOJIMYeCTBa Mokazatesiedl 3((GEeKTUBHOCTH MX (PYHKIMOHUPOBAHHS H
PUHAJJIEKAT K KJIacCy MHOTOKpUTEpHANbHBIX 3a1ad. [Ipm 3TOM HE0OXOIUMO YYHUTHIBATH,
yTo mporecc (¢yHKuuoHupoBaHus kKoMmiuiekcoB BBCT moaBepkeH BIMSHHUIO Pa3IHYHBIX
(GakTOpoB HEOIpeNeNCHHOCTH M 3HaueHus Imoka3atened ero 3(PQGEeKTUBHOCTH HOCST
ciyuyalHbI xapakTep. B craTthe 00OCHOBBIBaeTCS 11€71€CO00Pa3HOCTh MCIOJIB30BAHUS B
KaueCTBE KOMIUIEKCHOTO Toka3zaTess 3P heKTUBHOCTH GyHKIHoHUpoBaHus uinenuii BBCT
BEPOSITHOCTh OJJHOBPEMEHHOTO JIOCTHKEHHS KOMITJIEKCA BCEeX Leel X (pyHKIMOHUPOBAHHUS.
[IpenyioxkeHa MeTonMKa OINPEACICHUs] Ha3BAHHOIO II0Ka3aTelss M €€ MporpaMMHas
peanuzanusl. Paccmotpen puMep NpUMEHEHHs  pa3paboTaHHOW  METOAMKH,
WUTFOCTPUPYIOIIUI [IUPOKUE aHATTUTUYECKHE BO3MOKHOCTH MCHOJIb30BAHUS MTPEAJIOKEHHOTO
1noaxo/Aa K 000CHOBAHUIO pelieHus o co3aanuio komruiekco BBCT.

KiroueBsie cioBa: BEPOSITHOCTH JOCTH>KECHHUS nene, MOJEpHHU3ALHA,
MHOTOKPUTEPUAIIBHOE UMUTALIMOHHOE MOJIEIMPOBAaHNE, INIOTHOCTh BEPOSITHOCTH, TTOKa3aTeln
3¢ (heKTUBHOCTH, CIIOKHAS TEXHUYECKAsk CUCTEMA, CUCTEMA CITyYalHBIX BEJTMYUH.

Sokolov B.V., Vivchar R.M., Ptushkin A.l. Application of multi-criteria
simulation modeling at various stages of the life cycle of armament complexes, military
and special equipment.

Tasks of justification of design decisions on creation of new complexes of armament,
military and special equipment (AMSE) and programs of modernization of already existing
are connected with the necessity of satisfaction of requirements of customers to values of the
given number of indicators of efficiency of their functioning and belong to a class of multi-
criteria problems. At the same time, it is necessary to take into account that the process of
functioning of AMSE complexes is influenced by various factors of uncertainty and the
values of its performance indicators are of random nature. This article substantiates the
expediency of usage as a complex index of effectiveness of functioning of AMSE products,
the probability of simultaneous achievement of all objectives of their functioning. We
consider an example of application of the developed method, illustrating broad analytic
possibilities of using the proposed approach to justify the decision to create complexes of
AMSE.

Keywords: complex technical system, modernization, performance indicators,
multicriteria simulation, probability density, probability of goal achievement, system of
random variables.

CosoBaroB MH.A., MwutiokoB H.B. HNmuTanuoHHoe moaeaupoBanue 00s
MOHOLICHTpHYecKOH U ceTeneHTpuyeckoii [IBO.

Ha ocHoBe HUMUTAIMUOHHOT'O MOJCIUPOBAHHUA NPOU3BOIUTCA B1>160p OIITUMAJIBHOT'O
METOJla HaBEJICHWs pakeThl Ha npumepe Komrmuiekca «Top MIl» nns  nepexBata
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BbIcOKOMaHeBpeHHOH 1enu Ha npumepe BIIJIA TB2 «Bayraktar» u BBICOKOCKOPOCTHOM 11eTTH
Ha npumepe Kpbiiatoi paketel BGM-109 «Tomahawk». B pe3ynberate, 11 3TOr0 CricHapus
HauOoJiee ONTUMAJIBHBIM CTal METOJ MapajulebHOro cOmmkeHus. Jlamee ¢ MOMOILBIO
MMUTAIIMOHHOTO MOJEIMPOBAHMSI IPOU3BEJEH pacyeT YCTOMYMBOCTH OAMHOYHOI'O KOMILIEKCA
«Top M1» k maccupoBanHoMy Hajety TB2 «Bayraktar» 1 BGM-109 «Tomahawk», a Taxxe
OJIMHOYHOTO KOMILJIEKCa, SIBJISIOIIEroCs 4YacThbio ceTeleHTpuueckoi cuctemsl [IBO.
[IponemoncTpupoBaHa cymiecTBeHHast 3 (HEKTUBHOCTh BTOPOTO.

KittoueBble ciioBa: 36HUTHO-PAKETHBIM KOMIUIEKC, MMUTAIMOHHOE MOJIEIHpPOBAHUE,
MacCUpPOBaHHBI HaJleT, MPOTHUBOBO3YIIHAS OOOPOHA, YCTOMYMBOCTH HPOTHBOBO3IYIIHON
00OpOHBL.

Solovatov 1.A., Mitiukov N.V. Simulation modeling of the battle of monocentric
and network-centric air defense.

Based on simulation modeling, the optimal method of missile guidance is selected
using the example of the «Tor M1» complex to intercept a highly maneuverable target using
the TB2 «Bayraktar» UAV as an example and a high-speed target using the BGM-109
«Tomahawk» cruise missile as an example. As a result, the parallel approach method has
become the most optimal for this scenario. Further, with the help of simulation modeling, the
calculation of the resistance of a single complex «Tor M1» to a massive raid of TB2
«Bayraktar» and BGM-109 «Tomahawk», as well as a single complex, which is part of a
network-centric air defense system, was calculated. The significant efficiency of the second
has been demonstrated.

Keywords: anti-aircraft missile system, air defense, air defense stability, massive raid,
simulation.

Cypun P.O. IIpoOsieMbl M mNepCHEeKTHUBBI Pa3BUTHS CHCTEMbI YIPaBJeHUS
TeXHHUYECKHM oDecriedeHreM B X0/1e TPOBeIeHHs Clielonepanmid.

B coBpeMeHHBIX yCIIOBUSX BeJeHUS O0CBBIX JEUCTBUN (YHKITMOHUPOBAHUE CHUCTEMBI
yOpaBlIeHUSI TEXHUYECKUM OOecTieYeHHEeM TPYMIUPOBKU BONCK TMOCTOSIHHO YCIIOXKHSETCS,
BO3paCTalOT 00BEMBI AaHAIM3UPYEMOW NIl MPUHATHS PEIIeHU HH(POPMAIIH, TOBBIIIAIOTCS
TpeOOBaHUSI K €€ OINEpPaTHUBHOCTH M CBOEBPEMEHHOCTH. PaccMOTpeH TeXHOIOrMYecKun
MOJAXOJA peUIeHUusT JaHHOM MpoOJieMbl HAa OCHOBE MOJEIUPOBAHMS  OJHOTHITHBIX
JIOTUCTUYECKHUX MPOLECCOB PEIIaEMbIX MOAPA3ICICHUAMM 3a/1a4, KaK aHAJIUTHYECKOT0, TaK U
umuTaloHHoro. Co3jaHue B cOCTaBe TPYNIMPOBKU BOMCK pe3epBa peCcypcoB MO3BOJIUT
OpraHaM YIpaBJIeHHUsS TEXHUYECKUM 00ecredeHHeM aIaliTUPOBaTh JIEATEIHbHOCTh MOOMIBHBIX
PEMOHTHBIX TOAPA3ACICHUM, PACIPEACIUTh UX B KaXKIO0M KOHKPETHOM CHUTYyalluu MEXIY
MOJYMHEHHBIMUA OpraHaMH, 4YTO IO3BOJMUT OINEPAaTUBHO pEIIAaTh ITOCTaBIEHHBIE MEpe]
IPYNIIMPOBKON BOMCK 3aa4H.

KiroueBsie CcJIoBa: BOEHHO-TEXHUYECKOE HMMYIIECTBO, MMUTALIMOHHOE
MOJICIUPOBAHUE, CHUCTEMa YyIOPABJICHHUS TEXHUUYECKUM O0OECIEeUeHHUEeM, TEXHUYECKOe
obecrieueHue.

Surin R.O. Problems and prospects of development of the technical support
management system during special operations.

In modern conditions of warfare, the functioning of the control system for the
technical support of the grouping of troops it is constantly becoming more complicated, the
volume of information analyzed for decision-making is increasing, the requirements for its
efficiency and timeliness are increasing. The technological approach to solving this problem
is considered on the basis of modeling the same type of logistics processes of tasks solved by
divisions, both mathematical and simulation. The creation of a controlled reserve of resources
within the grouping of troops will allow the technical support management bodies to adapt the
simulation model in the form of mobile repair units, distribute them in each specific situation

NMCBH-2022 190



AHHOTAIIUM CcTATeH

between subordinate bodies, which will allow them to quickly solve the tasks assigned to the
grouping of troops.

Keywords: military-technical equipment, technical support management system,
simulation, technical support.

®poJios /I.B., IlansieB A.H., Ocunosa T.B. MoaeanpoBanne npeaeJbHbIX
3HaYeHHIl OJiecka KOCMHYeCKHX 00bEeKTOB B MHTepecax HMCCJIel0BaAHUSI BO3MOKHOCTe
10 UX O0HAPY/KEHNIO ONITHKO-3JIeKTPOHHBIMH CPeICTBAMHU.

B craree mpenacrtaBieHa  MOJENb  OLEHKM  MaccOra0apUTHBIX — [apaMeTpoB
MaJIOpa3MEPHBIX 0OBEKTOB U OLIEHKA BO3MOXXHOCTH UX OOHAPYKEHUS ONTUKO-3JICKTPOHHBIMU
CpeICTBaMU Ha3eMHOT0 0a3upOBaHMSL.

KntoueBble cioBa: 0JecKk KOCMHYECKOTO OOBEKTa, Mallopa3MEpHBIH KOCMUYECKHN
00BEKT, MaTEMaTHUECKasi MOJIEJb, OIITUKO-3JIEKTPOHHBIE CPEJCTBA, SKBUBAJIIEHTHAs c(epa.

Frolov D.V., Panyaev A.l., Osipova T.V. Modeling of the limiting values of the
brightness of space objects in the interests of studying the possibilities for their detection
by optoelectronic means.

The article presents a model for assessing the weight and size parameters of small-
sized objects and assessing the possibility of their detection by ground-based optoelectronic
means.

Keywords: equivalent sphere, mathematical model, optoelectronic means, small-sized
space object, shine of a space object.
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