Interactive Models of Scientific Educational Environment Development in the Sphere of Security and Defence

DOI:10.33099/2311-7249/2023-48-3-107-114

YK 355.45

J aepin YyK Oflexcandp Bacunvosuu (xanouoam mexniunux HayK, cmapuiuii HaAyKoeuil cniepooimHuK)
Yona ,Zlmumpo Anamoniiiosuy (xanouoam mexniunux HAayK, cmapuiuii HAQyKo8uil cniepoodimHUK)
Kinomeninoe Onexciii Anamoaniiiosuu (Kanouoam mexHiuHUX HAYK)

Hauionanonuit ynieepcumem oooponu Ykpainu, Kuie, Yxpaina

naxia Ao ®OPMyYBAHHA CUCTEMU NMOKA3HUKIB AJA
CTBOPEHHA 3PA3KA APTUJIEPIMCBKOIO O36POEHHA B
IMITALIMHOMY CEPEAOBULLI

YV cyyacnux ymosax apmunepia 3arumiacmocs OCHOBHUM 3ACODOM B802HEB020 YPAICEHHS NPOMUBHUKA.
Apmunepiticoke 030pOECHHSL ROCIUHO 800CKOHATIOEMbCS, PO3POONAEMbCA | NPUUMAIOMBCS HA 030POEHHS HOBI
3pasku, NPoBOOUMbCSA MOOepHI3ayisi ma YOOCKOHANEHHA ICHYIOUUX, HAOX00AMb 3PA3KU APMUNEPIliCbKO20
030pocHHs IO 3aXiOHuUx napmuepis. Bio nosnomu nepeniky ma oOIpYHMYSAHHA MAKMUKO-MEXHIYHUX BUMO2
npaMo 3anexcams 00U08i AKocmi 3pa3Kie, wjo po3pooasomsca abo mooepHizyiomsca. Tomy cmeopeHHs 3paska
apmuaepilicbko2o 030pochHs 8 6a3i danux cucmemu imimayitinoeo mooentodanns JCATS, wo 30ilicnioemobcs uepes
06IpyHmosane i nogHe GopMy6anHs 1020 KINbKICHUX NOKAZHUKIB, € BANCIUBUM eMANOM NPOBEOeHH s OOCTIONCCHD
3 OYIHIOBAHHS ePEeKMUBHOCMI 3ACMOCYBAHHS 3PA3KA OAHO20 Kacy 030poeHus. Memoio cmammi € 6U3HaYeHHs
nioxo0y 00 opmysanis KilbKiCHUX 3HAYEeHb NOKAZHUKIE e(heKMUSHOCMI 3pa3Ka apmuaepiiicbKo20 036pO€eHHs Ol
cmeopents (onucy) 6oenpunaca 6 IMIMAYIIHOMY Cepedouyl Ha NPUKIAOL YIAMKOB0-QYeaCHO20 CHAPAOA HA
OCHOGI aHANi3y cucmemu MNOKA3HUKIB, WO GUKOPUCMOBYIOMbCA 6 0a3ax Oanux cucmemu iMimayiinoco
mooenoganns JCATS ma suxopucmosgyrouu ioomuti MamemamuyHull anapam i Haseny ingopmayinny 6asy. ITio
uyac nposeoeHHs OOCTIONCEHHA 3ACMOCO8Y8AIUCy MAKI Memoou. aHANi3 cucmemu HOKA3HUKIG, NOPIGHAHHA
NOKA3HUKIG, (opmanizayis npoyecy QYHKYIOHYBAHHS 3DA3KA 030POECHHI, AHAN02ISA NOKA3HUKIG i3 GIMUUHAHOL
npaxmuku 3 npaxmuxoto kpain HATO, y3acanohenns pesyiomamie 00caioxHcentst. 3a3nauenuti Memooono2iunHuil
nioxio 0as 3Mo2y nposecmu aHANi3 CUCMEMU NOKAZHUKIE OYIHIOBAHHS eEeKMUGHOCMI 3PA3KIE apmMuUaepilicCbKo20
030POCHHS, WO BUKOPUCIOBYIOMbCS Y GIMYUSHANIN NPAKMUYL, CMPYKIMYpU ma 3Micmy CK1a008ux 6azu OaHux
cucmemu imimayitino2o mooentoganuss JCATS, a maxooic 6i0no6ioHOI cucmemu NOKA3HUKIS, WO ONUCYIOMb 3PA30K
apmuaepilicbko20 030pocHHsL (YIaMKOBO-hyeacHull OOENPUNAc) 6 iMimayitinomy cepedosuuyi, ma 3anponony8amu
MOICIUBT NIOXO0U WO0OO POpMYBaHHs (BUSHAUEHHS]) HEODXIOHUX YUCETbHUX XAPAKMepucmux OJisi CMEOPEHHS
3pasKka apmuiepitcbkoco 030pochHs 6 6as3i oanux cucmemu imimayivnozco mooenoganns JCATS. YV cmammi
HaBedeHO ananiz cucmemu NOKA3HUKI8 OYIHKU e(heKmMUBHOCMI 3pa3Ka apmuiepiticbkoco 030pOoEcHHs (Ha NPUKIAOI
VIAMKOB0-y2acrHozo 6boenpunaca, wo 6UKOPUCMOBYEMbCSA Y GIMYUSHAMIL NPaAKmuyi, a makoxic cucmemu
NOKA3HUKIB, WO BUKOPUCMOBYEMbCA 6 0aszi Oanux cucmemu imimayitnoeo mooentoganus JCATS. Asmopamu
3anpPONOHOBAHO NIOXIO 00 OPMYBAHHS (GU3HAYEHHS) KINLKICHUX 3HAYEHb NOKA3HUKIG O CMEOpeHHst (onucy)
VAAMKOBO-(yeacHozo cHapsady 6 IMImayiiHoMy cepedoguyi 015 NOOAIbUI020 MOOETOGAHH NPoYecy 1o2o
@dyHKYiOHY8aHHS 3 Memolo OYiHIo8aHHA U020 egexmusHocmi. Ananiz cucmemu HOKA3HUKIE OYIHIOBAHMHS
epexmusHoCmI 3pazKka apmuaepiticbko20 030POEHHA, A MAKOHC CUCTHEMU NOKA3HUKIB, WO BUKOPUCTOBYIOMbCS 8
6a3zi danux cucmemu imimayiinoco mooemoganusn JCATS, 0ac 3moey susgumu 8iOMIHHOCIE Y CIMPYKMYPI, 3micmi
ma @opmi NOOaHHS  NOKA3HUKIG  OYIHIOBAHHA  eDEeKmueHoCcmi  YIaMKO80-(yeacHux cHapsoie, o
BUKOPUCTNOBYIOMbCS Y GIMYUBHAHIU  HOPMAMUBHO-008I0K0GINl  Aimepamypi, NOPIGHAHO 3 MUMU, WO
BUKOPUCMOBYIOMbCS 8 0A3i OAHUX O3HAYEHOT cucmeMu, ma chopmyreamu nioxoou 00 supiuleHs yici npobremu.
Ompumani pezyrbmamu 00CHIONCEHHs 3a0e3neyams a0anmayito (npueedeHts 00 €OUHO20 Gopmamy) iCHy4Ool
cucmemu NOKA3HUKIB OYIHKU eeKmugHOCmI y 8i0N0GIOHICMb 00 CUCIeMU NOKA3HUKIB, WO GUKOPUCHIOBYIOMbCS
0J1 ONUCY 3PA3KI6 apMUIEPIiCbK020 030POEHHS 6 OA3i OaHuX cucmemu imimayiiino2o mooemosants JCATS.

Knwowuoei cnosa: 3pazox apmunepiticbko2o  030pOEHHA, MAKMUKO-MEXHIYHI  8UMO2U,  CUCHeMa
iMimayiunoeo MoOeno8ants 60tuosux Oill, OYIHKA e@QeKmUHOCMI 3ACMOCYSAHHS 3PA3KA APMULEPICbKO20
030pOEHHA, cuCeMa NOKA3HUKIB, NPUBeOeHa NIoWd YPAa#CeHHSL.

Beryn Ha Cy4acHOMY erami PO3BUTKY AO
Skicte  MarepiasbHOT  CKIamoBOi  OoroBoro ~ BMKOPUCTOBYIOTH ITOHATTA «apTUICPIMCBEKHH
MOTEHITiaTy apTHIIEPIHCHKOTO migpo3mimy — KOMIUIEKC» (mami — AK), mo posrisipaerses, sk

CYKYTHICTh (DYHKIIIOHAILHO B3a€MO3B’SI3aHUX 3pa3KiB
apTIIIEPIHCHKOTO 030POEHHS 1 CTIemiaTbHOI BIHCHKOBOT
texHikn [1]. Jlo ckmamy AO BXOIATh apTHIEPIHCHKI
YCTaHOBKH (TapMaTH, MiHOMETH, ITyCKOBI YCTaHOBKH

3a0e3MeuyeThCsl CyKYIHICTIO IEBHUX BJIACTHBOCTEH,
1110, B CBOIO Yepry, BU3HAYAIOTh BIAMOBIAHICTH 3pa3KiB
apTuiepiickkoro 030poenns (mani — AO) 3aBIaHHsM,
mo Ha HuUX noknaaeHi.  KinbKiCHO-sKiCHUM

BioOpaxkeHHsIM BiacTHBOCTe 3paskiB AO € ix
TaKTUKO-TeXHI4HI xapakrepuctuku (nam — TTX). Bix
MOBHOTH TIEPEiKY Ta OOTPYHTYBAHHS iX PiBHS TPSIMO
3aJIekaTh 0OMOBI IKOCTI IEpCIIeKTHBHUX 3pa3kiB AO.

pEaKTUBHUX CHUCTeM) 1 Ooempumacu a0 HuX. Jlo
creniajbHOI BINCHKOBOI TEXHIKH CJIij] BIIHECTH 3aC00U
PO3BIJKH LJIEH, yIpaBIiHHS 1 3a0€3MeUeHHs CTPiIbOH,
TpaHCHOPTHI 3acobu Tomio. Haeenene moustrss AK
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IHTepaKkTMBHI Mofeni po3BUTKY HayKOBO-OCBITHLOIO NpocTopy y chepi 6e3nekn Ta 060poHM

JIOTIJIEHO BUKOPUCTOBYBATH TIi/I 4ac aHaNi3y HasBHUX

3paskiB AO, OOTrpyHTYyBaHHS TaKTHKO-TEXHIYHUX
BuMor (maii — TTB) ¢dopMyBaHHS TaKTUKO-TEXHIYHUX
3aBmanb (mami — TT3) mns po3poOieHHS HOBHUX
(YmockoHaJIeHHS ICHYIOYHX) apTHIIEPIHCHKUX
KOMILIEKCIB.

IloctanoBka mpoOaemu. IcHyroua cucrema

NOKa3HUKIB, 1O  Xapakrepusylotb AO, Ta
BUKOPHCTOBYIOThCS Juist popmyBanHs TTB, He moBHOIO
MIpOIO BIZIITOBIAIOTh 3MiCTy (CYKYNHOCTI IIOKa3HHKIB)
0a3u nmanux (mami — BJI) cucTeMu iMiTaIiifHOTO
mogemoanHs (nani — CIM) JCATS (Joint Conflict and
Tactical Simulation), B siKiii CTBOpIOETBCS 3pa3ok AO
IS MOJENIOBaHHS  Horo  (QyHKIIOHYBaHHS B
iMmiTariiiHoMy cepenmoumi. Ile, y cBoro depry,
00yMOBITIOE HEBIMOBITHICTD 3paska AO,
epexkTuBHICTP  fKOrO  Oynme  OIIHIOBAaTUCh B
IMITAI[ifHOMY CEpelOBHIN, peaTbHOMY 3pa3Ky, s
SIKOTO MOTPiOHO KijbKicHO oOrpyHTyBatn TTB.

AHasi3 ocTaHHIX [gocaigxkeHb 1 myOsikamiii.
Orysg icCHyIOYMX HayKOBO-METOJMYHUX IIAXOMIB 10
MOJICTIIOBaHHS ~ OOHOBMX  Jif,  HEpIIOYEeproBO
aHAITHYHUX, CBIJTYUTH po 00OMeKEeHHS
BUKOPHUCTAHHSA TAaKUX TIAXOMIB JUISI MOJEITIOBAHHS
MIPOIIECiB, IO XapaKTepHI UIA CydacHOi 30poiHOi
60poTh0u [2]. ChOTOMHI CTIOCTEPIra€ThCs MPHUKIATHE
Bukopuctanas CIM JCATS B ocHOBHOMY, IIiJ 4ac
MPOBEJIEHHSI TPAKTHUYHOI TIATOTOBKH BIHCHKOBHUX
¢daxiBiiB. Bomnouac o3nauena CIM He 3Haxozauia
CHCTEMHOI'0 3aCTOCYBaHHSI JUIsl IPOBEICHHS HAYKOBHX
JIOCHiKeHb Yy BoeHHIH cdepi. Tomy 3ampornoHOBaHO
BukopuctoByBati CIM JCATS nmns oOrpyHTyBaHHS
cnoco6iB  00iOBOro 3acTocyBaHHsS IMIAPO3IUIB 1
BU3HAYCHHS DALOHAJBHHUX IIUIAXIB  IIiJBHIICHHS
00i10BOT edeKTUBHOCTI 030pOEHHS Ta BIMCHKOBOI
texHiku (mam — OBT). ABropu po6oTu [3] po3risiaaiu
ekl 3arallbHi MHATaHHS MOXKIJIUBOCTI TIPOBEICHHS
TEOPETUKO-EKCIIEpUMEHTaIbHIX nociimkenb OBT 3
Bukopuctanasim CIM JCATS. B po6ortax [4; 5] Oymo
npoanaiizoBano MoxumBocTi CIM  JCATS momo
MIPOBENIEHHS JOCTIKEHb IS OIIHKA €(EeKTUBHOCTI
3paskiB OBT. ¥V po06ori [6] po3riisHyTi IHTaHHS 100
Bukopuctanuss CIM  JCATS s omiHIOBaHHS
e(eKTUBHOCTI 3aCTOCYBaHHS 3pasKiB CTPUICIBKOT
30poi B iMiTaliiHOMY CEepEeIOBHILI.

AHani3 JiTepaTypu CBIIYHTH, IO PO3IISAINCH
JEeSAKI MTATAaHHS CTOCOBHO MOKJIMBOCTI Ta HOIIBHOCTI
Bukopuctanas CIM  JCATS gans  mpoBeneHHS
HAayKOBUX JIOCTI/DKCHb 32 NEBHUMH HANpsSMaMH, II0
OB’ s13aHi 3 OIIHIOBaHHAM eeKTUBHOCTI 3pa3kie OBT,
ab0 pO3TNAAATUCh TIEBHI aCMEeKTH  JOCIiKSHHS
edexruBHOCTI JIMTIIe OKpemoro kimacy OBT.

[Mpore nmuTanHs moxo GopmMyBaHHS (BU3HAUCHHS)
YUCENILHUX  XapaKTePUCTHK  IIOKa3HMKIB, 110
BukopuctoBytoTbcd B B/l CIM JCATS nns omucy
3paska AO s OLIHIOBaHHSA €(QEKTUBHOCTI HOro

3aCTOCYBaHHS B IMiTaliliHOMy cepeloBHII, He
PO3TIISAIAITUCE.

MeTow cTaTTi € BU3HAYCHHS MIiAXOAY [0
dbopMyBaHHS ~ KITBKICHHX  3HA4eHb  ITOKa3HUKIB

e(ekTHBHOCTI 3pa3Kka apTHIIEPIHCHKOTO 030POEHHS JJIs
CcTBOpeHHs1 (ommcy) Ooempumaca B iMiTaliifHOMY

CEepellOBUINlI HAa MPUKIAAI  yJIaMKOBO-(QYracHOTO
CHapsia Ha OCHOBI aHaJi3y CHUCTEMH IMOKa3HHKIB, 1110
BUKOPHUCTOBYIOTBCS B 0a3ax  [JaHMX  CHCTEMHU
imitamitaoro monemoBanus JCATS.

Buksan ocHoBHOro Martepiany
OCJIiKeHH A

Sk BigoMo 3 Teopii omiHIOBaHHS €()EeKTHBHOCTI,
OotioBa edexTuBHIcCTh 3pazka OBT, sk cTymiHb Horo

BiAMOBIAHOCTI MIPU3HAYEHHIO, BU3HAYAETHCS
MEPEeBAXHO  4Yepe3  30MTOK, 10  HAHOCHTHCS
npotuBHUKy  [9].  IHcTpymeHTansHuUM — 3acoOom
OTPUMAHHS  YHCEIBHUX  3HAYCHb  [OKA3HHKIB

edpexruBHocTi 3pazka OBT y ckiani mimpo3ainy €
MaTeMaTHYHA MOJENb (KOMIUICKC MOJEJe) O0HOBHX
I, IO BEyThCS IIUM TiAPO3AUIOM. Y HOCITIIHKEHHIX

SK  MOJEb (yHKIIIOHYBaHHS MIPOTMTOHYETHCS
BUKOPHCTOBYBATH CHCTEMY iMiTaIifHOTO
moxaemoBanHs JCATS. MopemoBaHas —BapiaHTy

3acTocyBaHHs Minpo3ainy 3a gormomororo CIM JCATS
€ MaIlllMHHE BiATBOPECHHS B Yaci JUHAMIKH JTii 00’ €KTIB
MOJICJIIOBaHHST B OOCTAaHOBIN, 1O (OpMYyeThCS 3
ypaxyBaHHSIM (aKTOPIB HPUPOIHOTO CEpeAOBHIIA 1
OPOTHIIT MPOTUBHUKA.

MMigxig 10 OIiHIOBaHHS €(PEKTUBHOCTI MigPO3IiTy
HAa OCHOBI MOJICNIOBAHHS MPOIECY 3aCTOCYBaHHS
MIPU3BOJNTH JIO0 TPUPIBHEBOI CUCTEMH MOKA3HHKIB. K
MOKAa3HUKW HIDKHBOTO DIiBHA BHUKOPHCTOBYIOTHCS
HaTypaJbHI TIapaMeTpH, KiIbKICHI 3HAYCHHS SKHX
MOXXYTh OyTH OTpUMaHi 3 BiIMOBIAHOI JOKYMEHTAIIIi,
Ta ski ckaagaoTh 3micT B/l CIM JCATS. Tloka3Huku
HWKHBOTO PIBHS € BBIITHAMH TaHUMU JJTS IMITaIliHHOTO
MO/ICITFOBAHHS MPOIIECIB, o BJIACTHUBI
(YHKIIIOHYBaHHIO MiIpO3Aiay, 1 BioOpaXkaloTh 3MiCT
ONEePaTUBHO-TAKTHIHOT (TakTHYHOT) Mozei
00CTaHOBKHU. 3HAUCHHS MMOKA3HUKIB HU)KHBOTO PIBHS
HiISralTh 0e3nocepeJHEOMY (POPMYBAHHIO MiJ Yac
MiATOTOBKYU IO MOJEIIOBaHHS 3 BUkopuctanusm CIM
JCATS. YactuHa 3Ha4Ye€Hb TIOKA3HUKIB HIDKHBOTO
piBHs, 0 Bu3HadatoTh TTX peamsuux 3pazkis OBT,
BIICEKOBOI Ta CHEMialbHOI TEXHIKH, OOWUpAEThCA i3
BiZIMOBiTHUX JOBigHUKIB [10].

Buxoasiuu i3 MeTH CTaTTi MOTPIOHO JOCHTIIATH, K
BU3HAYAIOThCS ((POPMYIOTBCS) KUIBKICHI TOKa3HUKH
st ctBopeHHst 3paska AO (Ha npukianmi 155-mMm
ynaMkoBo-(yracsoro cHapsina M107 HE) 8 BJ] CIM
JCATS nns mojanbmoro OLiHIOBaHHS €(DEKTHBHOCTI
HWoro 3actocyBaHHS. (OCHOBHUMH BIaCTUBOCTSMU
ylnaMKoBo-pyracHoro (mam — Y®) chHapsga e
Mozymuicmos  Oii, OanbHicmb Ccmpitbbu, KynHicmb
ctpimsbm  [11]. TobGto Ti, sKi BH3HAYAIOTh
e(heKTUBHICTh OOMOBOTO 3aCTOCYBaHHS OO€mpHUIIaca.

Mozeymnicms € HAMBOKIUBIITUM TTOKa3HUKOM, IO
XapakTepusye eDeKTHBHICTh 3aCTOCYBAaHHS apTHIEPii
B 0OMOBHX yMOBax, OCKUIbKM BIUIMBA€ Ha BUTPATy
CHaps/MiB, 4Yac BUKOHAHHA OOWOBHMX 3aBOaHb Ta
exoHoMiuHicTh nii AK 3aranom. Y® OGoenpunacu €
HaWOUIbII ~ e€(EeKTHBHUM  CTOCOBHO  MOTYTHOCTI,
OCKIJIbKM 3a0e3nedyloTh ABa BHIM Bpa)karodol Iii:
yIIaMKOBY Ta ()yracHy.

OCHOBHOKO XapaKTECPUCTUKOI YIAMKOBOi [ii €
MPUBEICHA IUTOMIA YPAXKCHHS I Syp.
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Syp — Ieska yMOBHA IUTONIA I1iJTi, 32 YMOBH BIIY4ECHHS
B SKY BB@XalOTh, IO IiIb BHBOAUTHCS 3 JIAAy 3
HMOBIPHICTIO, IO JIOPiBHIOE OJTUHUIT.

TakoXX BHKOPHUCTOBYIOTH TaKe
e(heKTUBHICTD CTPiILOH [7] mo:

OKpeMill IIiJTi, sIKa XapaKTepU3yeThcss HMOBIPHICTIO
ii ypaxenus (P);

IPYNoOBii LTI — MareMaTH4YHUM OYIKYBaHHSIM
BiJIHOCHOTO 4ncia (200 BiICOTKA) yPaKeHUX OKPEMHX
el y ckiafi miei rpynosoi wimi Ma].

ImoBipHicTE  ypaxkeHHs P 1 MaTeMaTH4He
ouikyBanHs  M[a] HA3WBAIOTh  MOKa3HUKAMHU
e(heKTUBHOCTI CTpinbOM, a iX YHCENbHI 3HAYSHHS —
pPIBHSAMH  TOKa3HHWKIB  €(EKTHBHOCTI  CTPiJIHOM.
3a3Ha4yeHi MOKa3HUKM MOXYTh OyTH BH3HA4YCHI 3
BUKOPUCTAHHSAM MaTeMaTHYHOTO amapaTa Teopii
HMOBIPHOCTI.

JampHicTe  cTpinsOM  BH3Ha4Yae TIMOWHY i
MOJKJIMBICTh 3aBJaHb, 1[0 BUKOHYIOTHCS apTHIICPIEIO.
Jns pi3HUX THIIB CHapsiiiB Ta YMOB CTpPUILOM 1
BHUMOTA OIIHIOETHCS PI3HUMHU MOKA3HUKAMH, 30KpeMa,
it YO cHapsmiB — MiHIMAJIBHOK Ta MaKCUMAaJbHOIO
JANTBHICTIO CTPLILOU.

Kynnicmo XapaKTepu3yeThCs MOKa3HAUKaMH
pO3CiIOBaHHA  TOYOK  TANiHHS  CHapsmiB,  SKi
HA3UBAIOTHCS CEPETUHHUMMU BiIXWICHHAMU B0, B6 1 Bé
3a JAIBHICTIO, 32 HAMPSMKOM 1 32 BUCOTOIO BiITIOBiTHO.
i moka3HUKH MOB’sI3aHi 3 IBUIAMH, IO OMUCYIOTHCS
B Teopii 30BHINTHKOT OamicTuky [12].

KpiM xapakTepuCTHK pO3CiOBaHHS € II¢ OJHA
2pyna NOKA3HUKI6 — ye NOMUIKU, MO BIUIMBAIOTh Ha
e(eKTUBHICTh CTPLILOU: £O, EH — CepeIMHHI TOMIIKU
BU3HAYCHHS YCTAHOBOK 3a JAJbHICTIO Ta HAMPSIMKOM
BiAnoBigHO. BoHU € HAcHiAKOM HOMUIOK BU3HAYEHHS
YCTaHOBOK, BUKJIMKAIOTh BIIXUICHHS CEPEIHBOT TOUKU
pPO3pUBIB CHapsIIiB BiJ [T Ta XapakTepHU3YIOThCS
3BEICHIMH CEPEINHHUMU IMOMIJIKAMH 32 JAITBHICTIO 1
HANpAMKOM. IX 3a3BMYalf HA3MBAIOTH TIOMHIKAMH
MiATOTOBKK  CTpUIbOM. Bemuuwam  cepeaquHHUX
nmoMwiok E0 1 Eu 3amexaTh BiJ apTHIEPIHCHKOL
CHCTEMH, JATBHOCTI CTPiTEOM 1 CIIoco0y BH3HAYEHHS
yCTaHOBOK. 3HaueHHs1 B0, B6 i Bs, a Takox E0 i En
PO3paxoOBYIOTECS, a00 HABOIATHCS Y BIAMOBIIHUX
JOBIMHUKAX (TAONUIEIX CTPUIB0) JUIS  ICHYHOYHX
apTHiepiiicbkux cucteM Ta 6oenpunacis [8].

Jlns  TOpiBHSHHS CHUCTEMH TIIOKAa3HUKIB, IO
HaBeICHI BWIIE Ta BUKOPHUCTOBYIOTHCSA B ICHYIOUil
cucremi ¢opmysanas TTB mna AO, a came, gt YO
CHApSIB, 13 TOKa3HUKAMH, SIKi BAKOPHCTOBYIOTBCS JIJIS
topmysanus (ommcy) YO cHapsazis B B/l CIM JCATS,
MOTPIOHO TIPOBECTH aHaNl3 3MICTy BiIMOBITHUX
tabymmp bJI CIM JCATS, B sIKili CTBOPIOETHCS 3pa30K
AO nng  [OJaNmbIIOrO0  MOJCNIOBAHHS — HOrO
(yHKIIIOHYBaHHS B IMiTalliiHOMY CEPEIOBHILI.

IOHATTA, K

KoxxeHn Ooenpumnac mae OCOONMBOCTI ypaosicarouol

Oii, 10 CTOCYIOTHCSI KOHKPETHOTO KJIacy boenpunacie.
Hdns  Bubopy Ooenpumaca B BJ[ CIM JCATS
BiZoOpaxxaloThCs MEBHI BKJIAJIKU aTpuOyTiB, MOTPiOHI
JUTSI BA3HAYCHHS [TUX KOHKPETHUX OOEMPHITACiB.

VYc¢i MOXITHBI THIIH OO€EMPUITACIB MONaHI Y BRI
«Crucok 6oenpunaciB» (Munition List) (puc. 1).

] Munition List —ollx

Import... I Export... I

=1 Munitions
+1 1 APS Devices
Ban
Beam
BISP Smoke
ChemBio
Engineered Mines
Flare
Flyout Packages
HC Smoke
HE
ICM
MICLIC
Mines AP
Mines AT
NLOS
PhPKHE
SMART
WP Smoke

P EEEEEEEEREEEEREEE

PPboPEPRDRERRDERE

Find | Find Next'

Edit ] Dupllcatel Renarnol New I Delete I

News I I Dismiss |

Pucynok 1 — Crucok 6oenpumnacis

YV Brmanmmi «3arajbHi» BKa3ylOThCS OCHOBHI
XapaKTePUCTHUKN  OOEMpPHITAciB, PEKUMH  BOTHIO,
3aBJaHHs Ta iHIi (puc. 2).

- Munition Editor -- 155MM M107 HE -ox
Search  Difference
General| conventiona | Suppression| Balistics| Range| E | 13|
Munition Type: HE = Munition Reliability

open(a): [98 =1
wood(%): [0 I
Owvse ||| oyeey: [8 =3

NSN: 386548790

Explicit Ayout
I~ Use Expcit Ryout as System

DODIC: D544 ¥ Logistics Tracking

Impact Symbol
% Name  SPECIALCRATER
Fire Modes
I futo Direct 7 Planned Indirect
I™ Planned Direct ¥ Direct Support
Mission: =

Crater Radius (m): §
Comment :

Pucynok 2 — 3aranbHi XapaKTepHUCTHKH OO€TpUTIaciB

[oTpiOHi maHi HanexaTb BHU3HAYCHOMY THILY
6oemnpunaca. J{ns npukitany posrisiHemo 155-mm YO
cHapsim M107 Bupobuuirra CIIIA.

V BKIajI, HaBeIeHi Ha pUC. 2 € JBa MOKa3HUKH

MOTYTHOCTI ~ CHapsily: HaAidHICTH  Ooempumaca
(Munition Reliability) Tta ¢yracna mis (Crater Radius).
Tepuuii NOKA3HUK BH3HAYae HWMOBIPHICTD

crnpautoBaHHs (JeToHanii) Ooenpuraca, po3CiloBaHHS
yJIaMKiB TOILO B PI3HUX YMOBaxX MiCLEBOCTI (BIIKpHUTA,
micucta i 3a0ynoBana). [loka3sHMK BHpa)X<aeTbcsi B
TepMiHax HMoBipHocTi epexTrBHOI Aii (0% — 100%),
ne 0% BusHauae, mo Ooempunacu 3aBxau OynyTh
JaBaTH 3001 (MOTYTHICTh CHapsiia HE Peati3oBYETHCS),
a 100% — G6oenpunacu Hikonn HE OyIyTh HaBaTH 3001
(moBHa peaiizamiss MOTYTHOCTI [ii). JIist BITYM3HSIHUX
OoempuriaciB  (BIOMOBIMHUX  KamiOpiB  CHapsAAiB
apTIIIEPIHCHKUX CHCTEM PAISTHCHKOTO BUPOOHHIITBA)
MOKa3HWKa B TakoMy BHIILiAl He icHye. s
BM3HAYEHHS HWOT0 KUIBKICHHX 3HAY€Hb HEOOXIITHO
NPOBOAWTH TIPAKTUYHI EKCHEpUMEHTH (CTpiIbOM) B
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3a3HAYCHUX BHIIE YMOBaX MicreBocTi. CTOCOBHO
OoemnpuriaciB  BupoOHunTBa Kpain HATO cumin
BHKOPHUCTOBYBAaTH JlaHI 13 3aKOPJOHHUX JDKEPEI.
Hampukman, 3aranbHuil TOBIAHMK 3  OI[iHIOBAHHS
edexruBHOCTI O0€enpumaciB (JMEM — Joint Munitions
Effectiveness Manual) abo JOBiIHWKH HayKOBO-
JOCTIHOTO  IIGHTPY CHCTEM OOWOBOi  TEXHIKH
CyxonyTtHuX Bificbk 30poiinux Cun CIIA (AMSAA —
Army Materiel Systems Analysis Activity).

Jpyeuii noxasnux BU3HA4Ya€e pajiyc BOPOHKH, sKa
YTBOPIOETbCSI B pe3ylbTaTi BHOYXy CcHapspa. Y
BITUM3HSHIA NPAKTHLI BUKOPHCTOBYIOTH IOHSTTS
«00’eM BOpPOHKM B TIPYHTi». 3HA4Ye€HHA IHOTO
MMOKa3HUKAa PO3PaXOBYETHCS AHATITHUYHUM CIIOCOOOM
abo OepeThes 3 BiMOBITHUX JTOBiTHUKIB [13].

Penmakrop 3Buuaiinux Ooemnpumacis (Conventional)
(mis sgKuUX 3acHOBaHA Ta TPAMUIIHHUX (DiI3UIHHX
TIPUHITUITAX ), HABEJICHO Ha pHUC. 3.

- Hunition Eaitor - 155MM M107 HE = | %
Search  Dutterence
Gervorat Comrentional] Suppressan | G tcs | Rage | HE | 053]
Gutdance Type: Dot -
M Ry (m) 1000 Wetght of Retond (xa) 30
M e (m) 72400 Average Vetocity (misec) w00
Founds/Triggera () 1 Mt Cous Corver (@) ©
TriggerPastad (+) 1
Fappte Fire Thme (sec) ©
AP bartzon Grop ~
PP Maarwton Grop. por
Oamage Effocts Gass (BLAST-FRAGHMENTATION WEAW =]
e
=
Graph va Creose...|
Show PP Panngs
Thrwasesas for Autermatic Tanpetin
LOS Threstotds: % of Target
Moving Target Statonary Target
Moveg Sooter [0 T |[[eca |
Statmary Sooter [0 T |[oca |
SSPK Thresttas): [ 6 CT
Bt | o

Pucynox 3 — Penakrop 3Bu4aiiHux Goenpunacis

Y mii  BKIAALl BU3HAYAIOTHCS  IMMOKA3HUKH,
XapaKTCPUCTHKH SKUAX HANAIOTBCS Y  BIIMOBITHHX
JNOBITHWKAX, TaONMHMIIX CTpinb0 abo  TexHiuHii
JIOKyMeHTarii [8]:

Minimum  Range  (minimaneHa — OanbHicme

cmpinbbu) — BINCTaHb, Ky OOEMpPHITAC IOAOIAE O
TOTO, SIK BiH Oyze TepeBe/ieHni y 00MOBE IMOOKESHHS
Ta  Oyae  3acTOCOBaHMH 32  MPH3HAYCHHSIM
(BM3HAYAETHCS YacOM, IO HECOOXiTHHUW UIS 3BEACHHS
MiAPUBHIKA);

Maximum  Range  (makcumanvha
cmpinebu) — MaKCHMalbHA BiJCTaHb,
Ooenpumac Moxe OyTH 3aCTOCOBAHH.

Hosunis Damage Effects Class — 1iHmexkc B
TabJMLsAX ~ BTpaT, IO BU3HAYa€  pe3yjbTaTd
3aCTOCYBaHHS OO€NpPHIIACiB 3alie)KHO BiM 3a7aHOTO
KJIacy HOIMIKO/KEHb a00 BTpPAT.

PhPk — pnani mpo WMOBIPHOCTI BIydaHHS Ta
HWMOBIPHOCTI YpaskKeHHSI.

PhPk Munition Group — Bubip cuctemu (System)
JUIS ~ TOPIBHSAHHS ~ pE3yJbTaTiB  3aCTOCYBaHHS
Ooenpunacy 3 00paHUM KJIaCOM CHUCTEM.

Graph vs. — Hapae rpadik, SKUH iTHOCTpYyE
HMOBIpHICTD ~ ypa)KeHHS ~OJHUM  IIOCTPIJIOM B
3aJICKHOCTI BiJ JabHOCTI Il AaHOTO OO€mpumaca mo
BiJIHOIIICHHIO JI0 0OPaHOT0O KIIACy CHCTEM.

Show PhPk Pairings — Bigobpaxae ¢dopmy 3i
CIHCKOM BCIX CHCTEM, Ypa3jHMBHX JO BIUIMBY TaKOIO
6oemnpuriaca. Y $opmi 3a3Ha4aOTHCS MMUTLOBA TPyMA i

oanbHicmb
Ha SKid

tabmmmi PhPk, mo BUKOPHCTOBYIOTBHCS UIS ITHOTO
Ooempuraca.

Haseneni TTOKAa3HUKH OB’ s13aHi1 3
XapaKTepUCTUKaMHU MOTYTHOCTI Ooempwuriaca, aje B
TaKOMy BHIJBSINI Y BITYM3HSAHIA TNpakTUIll  HE
BUKODHUCTOBYIOTbCS 1 JjIsi 1X BH3HAQUCHHS Ta
3amoBHEeHHs BiamoBimHux tabmuues B/ CIM JCATS
noTpioHO KOPHCTYBaTHUCS BUIIIE3raIAHUMH
mosignukamu  JMEM Tta AMSAA, a 1moTim
anpOKCUMYBATH 110 OOENpHIAciB, IO BiAPI3HIIOTHCS
Big OoenpumnaciB CIIA.

Suppression (IpURymeHASN) — eHSKTH TPUAYIICHHS
BU3HAYAIOTh, SIK I[lJIb pearye Ha CHapsij, 10 HAHOCHUTh
ypakeHHsl. 3HAUeHHs, IO BHUKOPUCTOBYIOTHCS ISt

BU3HAYEHHS  pe3yNbTaTiB, YyKazaHi B  TaOmuIi
ITepenix/Knacu — Epextu [puaymenss (puc. 4).
m  Munition Editor -- 155MM M107 HE [
Search Difference
General| C i ppression| Balistics| Range| HE | DIS|
Suppression Table
Vulnerability Category | A () |-B. | Collateral Effects | Hit Effects | =]
ARMORED VEHICLE  501.44  DefArtyVeh
DISMOUNT  3661.44  DefArtyHuman
FIXKEDWING 50 1  Defaultvehicle
HELICOPTER  501.44 DefArtyVen
SHIP 251.44 DefArtyVeh
SOFT SKINNED ~ 3661.44 DefArtyVeh
SUBMARINE 25144 DefArtyVeh

TANK 251.44 DefArtyVeh

Insert Row Append Rowl Delete Rawl Graph

foply | Reset | print | pismiss|

Pucynox 4 — Tabnuus edexTiB npuayIIeHHS

Vulnerability Category — Tpyna aHAJOTIYHHX
CHCTEM, YPA3JIUBHUX IJIsI KOHKPETHOTO Oo€empHaca.

3HaueHHs A — 11e pagiyc (METpH) 30HH, B SIKiH ITiIb
MAa€ 3HaXOUTHUCH, 00 OYTH MPUITYIICHOIO.

3naueHHs —B e norapugmiuHO0O (yHKIi€O, 110
BU3HAYa€ HMOBIPHICTD PUIYLIEHHS CUCTEMH B MEXax
3HaueHHd A gk (QyHKWOiI0 JgianmasoHy. Husbke
3HaueHHs —B 30UIbllye HMOBIPHICT NPUAYLICHHS
cucreMu. 3HaueHHs —B Bu3Hauae ¢opmy KpuBOi K
¢dynKkIito nianazony (puc. 5).

Suppression Probabilities v %

Pucynox 5 — I'padix iMoBipHOCTEH IPUTYIICHHS
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Y mpormeci mobymoBu Tpadika BCi  CHUCTEMH
«HWXYE)» KPUBOI MaIOTh OLTBII BHCOKY HMOBIpHICTH
MPUAYIICHHS, HI)K CHCTEMH «BHILE» KPUBOI.

Collateral Effects (Cynymni E¢pexmu) — 1ie iHEEKC B
penaktopi Crnmcok / Kmacu — Edextu [Ipuaymenss,
MO0 BH3HAYa€ BIUIMB e(EKTIiB Ha CHUCTEMY, KOJH
Ooernpunac po3puUBaAETHCS MOOJIN3Y CUCTEMH MiJ 4ac
CTpUIBOH 13 3aKPUTHX BOIHEBUX TTO3UILIIH.

Hit Effects (E¢pexm Bnyuanwnsy) — e iHICKC B Tid
camiii Tabnuimi, IO BU3HAYae e(EeKTH MmiJ Yac
YpaKeHHS CHUCTEMHM, ajie He KIIbKICTh IiJIeH, 10
3HHUIICHI OOEPUTIACOM.

YuciioBi 3HAYEHHS XapaKTEPUCTHK MPUAYIICHHS
it B pe3ynbraTi Ail neBHoro Y® Goenpumnaca MoxHa
OTpUMATH  EKCIEePUMEHTAIBHUM  LUISIXOM  abo
BUKOPUCTOBYIOUH JaHi i3 JOBITHHKIB A iCHYIOUHX
6oemnpumaciB kpain HATO. Y BiTUM3HSHIN mpakTHIli
TaKi XapaKTePUCTUKU HE BUKOPUCTOBYIOTHCS.

Range (/lanvnicmy) BU3HAaYa€ NAibHICTD CTPLILOM
0OETIPUITACOM, YaC MOJILOTY, KYT MaJAiHHS, a TAKOXK JaHI
mpo OanicTU4HI HTOMWIKH (puc. 6).

™
al
>

Ll Munition Editor -- 155MM M107 HE
Search  Difference

Genera| Convenionl| upression] Balists Range| e ||

g (n) T ofFgh s g | ining Eror detecton)| | Batistc o tefiecton)Balisic Eor (roge) |4
[ 2 0 5 5 s @
61t 2 ) 5 6 5 I
12 “ » 1 s 10 o
240 % 5 1 0 1t 1

! s

| gpendfon| Do ] Grph vs e Graph i CEf| Grph alisc CEP|
o] ]

PucyHox 6 — banicTnuHi XapaKTepHCTHKH

3HadeHHS IOMHJIOK TIPHUITITFOBAHHS 1 OATICTUKH €
CTaHJAPTHUM BiIXWICHHSAM HOPMAJILHOTO PO3MOILTY,
a He IMOBIPHICHOIO TIOMUJIKOTO.

Time of Flight (vac nonbomy) — vac, noTpiOHMIA s
Toro, Imo0 Ooenpumnac micist I[OCTPULY HOAOJIAB
BU3HAYEHY BiJICTaHb.

Angle of Fall (kym nadinnsa) — KyT MK JOTHYHOIO
JI0 TpaekTopii CHapsAa B TOYIl MHOro mamiHHS Ta
TOPU30HTOM apPTUIIEPINCHKOI TapMaTH.

Aiming Error (Deflection) — cepeniHHa TIOMHIIKA
MPULITIOBAHHS 32 HAMPSIMKOM EH.

Aiming Error (Range) — cepeauHHa TIOMHIIKa
TIPUITUTIOBAHHS 32 JATBHICTIO EO.
Ballistic  Error  (Deflection) — cepenuHHe

BiJIXVMJIEHHS 32 HANPSIMKOM Bo.

Ballistic Error (Range) — cepeiMHHE BIIXWICHHS 32
JaibHICTIO BO.

To0TO, 1i TOMWIKA JOUUIBPHO PO3AUIMTHA HA JIBi
TPYIIH, [0 BU3HAYAIOTh XapaKTCPUCTUKU PO3CIFOBAHHS
Ta NMOMHWJIKM B HIATOTOBILI CTPLIBOH, 1 MOXYTh OyTH
BU3HAYCHI aHANITHYHHM cnocoboM abo B3ATI 3
BiJIMOBITHUX TaOJIUIH CTPLIBO.

Bxuagka HE (High Explosive) — Y ® Goenpunacu 3a
xinacugikariero HATO (puc. 7).

YV HaBeneHiit Ha puc 7 BKIAANI BU3HAYAIOTHCS
MOKa3HUKH, 1[I0  Oe3nocepesiHb0  BU3HAYAIOTh
MoryTHiCTh Y@ Ooempunaca. Y® Ooempumacu, Sk
MIPAaBUJIO, IETOHYIOTh MOOH3Y IIiMli, a HE BIY4aloTh

‘Munition Editor -~ 155MM M107 HE -8X
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Pucynox 7 — Pegaktop ymamMkoBo-yracHIx
Ooenpumacis

6e3mocepelHBO Y Hel Ta YTBOPIOIOTh 30HY ypaskeHHS
ylaMKaMHu 3aJexxHo Bin xyma naodinus (Lethality
Angle) cHapsiza. Bin po3Mipy 30HH pO3JIBOTY yJIaMKiB,
3aexuth edextuBHicTh YO Ooenpumaca. B 6azax
nmannx CIM JCATS meii KyT BHU3HA4Ya€ TPU MOMKIIHBI
30HM YpPAXXCHHS TaKUM OOENMPHUIIACOM 3a Pi3HUMHU
KaTeropisiMU ypa3auBOCTI, [0 BU3HAYCHI [T KOXKHOTO
3 TPbOX THIIIB MicIiieBocTi: BimkpuToi (Open), JmicucToi
(Wood) (pPOCIMHHICTB) i MiCBbKO1 (City)
(3abynosanicth). Ilix wac BmyuanHs cHapsga CIM
JCATS BuxopuctoBye Ttexuonoriio SEDRIS (The
Source for Environmental Data Representation &
Interchange), mo mo3BoJsi€ ACTaNbHO MOJABATH JaHI
PO €JIEMEHTH penbedy, OOMIHIOBATHCS NaHUMH, a
TaKOX BUKOPUCTOBYBATH iX JIJIsl MOJACTIOBAHHS Pi3HUX
MPOIIECIB Y TOYI MaJIiHHS 1 3aCTOCOBYE BIAMOBIIHE
3HAYCHHS 30HU YypaxkeHHs. Kpim Toro, 3 1boro
MOMCHTY  PO3pPaxXxOBYETBCS  TPAEKTOPIS  TOIBOTY
CHapsAy 1 BHU3HAYAETBCSA CTYIIHb 3aKPUTTA I
€JIeMEHTaMH penbe]y MICHEBOCTI BiJl yJIaMKiB, II0
PO3IITAIOThCS. 30HU ypaKeHHS PO3Pax0OBaHi IS TPhOX
3HA4YCHb KyTiB MaAiHHSA (Tpaj):

nepiie — 1/3 MakCUMaJIbHOTO KYTa;

nIpyre — 2/3 MaKCHMaJbHOTO KyTa;

TpeTe — MaKCUMAaJIbHUN KYT.

MaxkcumanbHi 3HA4YCHHS KyTiB magaHHs mist YO
CHApsAMIB MOXKHA 3HAWTH Yy BIANOBITHUX TaOIUISX
ctpinb0 [8].

Indopmanis npo Budyx (Burst Info) Bkazye Bucory
(M) Hag 3eMIICIO, Ha SIKii BiNOYBA€ThCS JCTOHAIIIS
6oenpumaciB. KpiMm Toro QyHKIis 3MiHA CEKTOPY KyTY
posmeory ymamkiB (Lethal Angle) mae 3mory
3MEHILUTH HOro 3HayeHHs. [104aTKOBUM 3HAYEHHSM €
360°, ame moxe OyTH MEHIIMM 3aJeKHO BiI KyTa
MaJiHHSA CHapsAIy Ta KOHCTPYKTHBHUX 0COONMHMBOCTEH
Goemnpumnaca.

Mooicnugicms  3acmocysannsi  6oenpunaca 3
niopusnuxom, wo npoepamyemovcss (NLOS Range
Based Fusing) — naHi Juis MOZCITIOBAaHHSI 3aCTOCYBaHHS
Y® Goenpurmnacis i3 iAPUBHUKOM, I1I0 IPOTPAMYETHCS.
Ile 3abe3neuye MOMCIIOBaHHS CTPUILOM, KOJIHU
JalbHICTh BBOJUTHCS B OaTiCTHUHUN KOMIT'IOTEp, a
JlaHi TIepearoThCs Ha OOENPHITACH 3 T APUBHUKOM, 110
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nporpamyetbesi.  Cuctema  ympaBiiHHS —~ BOTHEM
3a0e3rmeuye  BIMMOBIAHY  PO3paxoBaHy  TOYKY
npuiimoBadds. [loTiM  cHapsii  BiACcTpiUTIOETBCS 1

JIETOHYE HA TOYHIN BiJICTaHi HAJ IJLTIO.

Range Based Fuse — Bkasye, mo meit 6oenpumac
JIETOHYE Ha PO3PaxyHKOBIM MAIBHOCTI, a HE Tia Yac
KOHTaKTY 3 IIOBEPXHEIO.

Lethality Data for Each Lethality Angle — Tabmus,
110 MICTUTH JaHi PO NMPHUBEACHI IOl YpakeHHS Sy
Ooerpunaca 3a pisHUMH TpyIaMu LiJIeH.

JMEMS Lethal Area Format — Bu3Hauae
NIPUBEJICHY IUIOILY YPa)XKEHHS S, B KBaJPATHUX METPax
3a BIONOBIIHUM KyTOM MaIiHHS B KOXKHOMY THIII
cepenoBHUIIIa.

Lethal Radius Format — mo3Bosisie kopucTyBadam
BKa3yBaTH NPHUBEIEHY 30HY YPaKeHHS Snp Yy BHUTIIAII
pamiyca 3a BiJNOBIIHAM KyTOM MaJiHHS B KOXXHOMY
THUTI MiCIIEBOCTI.

Open 1st — 3rd — S, Ha BIAKPUTIH MicCUEBOCTI A
KO>KHOT'O 3HAYCHHS KyTa TaliHHS.

Wood 1st — 3rd — S,, y nicucTiii MiciieBocTi 1
KO’KHOT'O 3HAYCHHS KyTa IaiHHS.

City 1st — 3rd — S, y 3a0yoBaHiii MicrieBocTi At
KO’KHOTO 3HA4YCHHS KyTa HaiHHS.

Cmig 3asmauntd, mo B CIM JCATS we
3IIACHIOIOTECA PO3pPaxyHKH S,y Y Tabmumi Lethality
Data for Each Lethality Angle 3a3naugatorbes
¢ikcoBaHi 3HaYCHHA S, IS IEBHUX KyTIiB MaAiHHS Ta
THAMY MICHEBOCTI. Y BITYM3HSHUX JOBIJHUKAX €
3HaueHHsA Sy, U1 YO GoenpunaciB BiIHOCHO NMEBHHUX
KaTeropid ninedl (BIIKPUTHX, 3aKPUTHX, OCOOOBOTO
CKJIaJly, JIETKO OpOHBOBAHOI TEXHIKHM TOILO), ayne Oe3
BpaxyBaHHS THITy MICLEBOCTI (YMOB 3aCTOCYBaHHS).
Tomy asist 3aMOBHEHHS BHIC3a3HaUYCHUX Ta0IHUIb B B/
CIM JCATS (puc. 7) mnorpibHO: abo NPOBOIUTH
po3paxyHku Smp, abo — BIANOBiAHI HATYpHI
(momironHi) BUMPOOYBaHHS, YH KOPHUCTYBaTHCS
noBigaukamu CyxomyTHux Biicbk 3C CHIA.

Omxe, s GopMyBaHHS CUCTEMH TTOKA3HUKIB, IO
ornucytorh Y@ cHapsa B iMiTaliifiHOMY cepenoBHII
YaCTKOBO MOJIMBO BUKOPHCTOBYBATH SIK MOKA3HUKH 3
BITYM3HSHOI MPAKTUKH, IO MICTATHCS Y BiAIMOBITHUX
JIOBiTHUKAX, TaK i TOKa3HUKH, IO € y noBimHuKax 3C

Cnucox 0i0mmiorpagiyanx nocuianb
1. Yomna JI. A., Jlepe’sinuyk A. M., leper’sinuyk B. A.
IadopmarniiiHi TexHONOTIl sK 3acid IiIBUIICHHS SKOCTI
BUBUCHHS  BIWCHKOBO-TeXHIYHMX  aucuuiutin.  Cywacwui
ingopmayitini mexrnonoeii 6 cghepi besnexu ma 060ponu.
2022. Ne 1(43). C. 91-98. 2. Kynpienko A. M., 'oay6 B. A.,
I'ymincbkmii P. B. MoximBocTi 3acTocyBaHHS iMiTamiitHOT
cuctemu JCATS B HayKOBHX AOCHIKCHHSX. Bilicbko6o-
Texniunui 36ipnux. 2014. Ne 11. C. 89-98. 3. Yenkos U. b.,
Jlanunknuii C. B., I'pe6ennnxk A. B., PaccTpbirun A. A.
OCHOBBl BOCHHO-TEXHHYECKUX MHCCIICIOBAHUI Teopusi M
npuioxxkenus. Tom 9. Ipuxiaguble acneKThl UCIBITAHUN U
TEOPETUKO-IKCIIEPUMEHTAIBHBIX HCCIIeI0BaHUM
BOOPYKCHHS M BOCHHOU TeXHHUKU: MoHOTpadus. Kuis : [TH/I
OBT 3C Vkpainn, 2015. C. 373-400. 4. 3Bitr npo H/P
«MeToauka 3aCTOCYBaHHS 3aco0iB IMiTaIiIHHOTO
MOJIEIIIOBAHHs OOMOBHUX Il I OLIHKY TAKTUKO-TEXHIYHUX
BHMOT JIO TICPCIIEKTHBHUX 3pa3KiB 030pOEHHS Ta BIHCHKOBOT
texuikn» umpp «METOAUKA IM» (ocratounwuii). Kuis :

kpain HATO, Takox iX MOXHA BH3HA4YaTU
AQHAJTITUYHUM CIIOCOOOM, BHKOPHUCTOBYIOUH TEOPitO
IMOBIPHOCTI, TEOPilO 30BHIIIHBOI OATICTHKH, HAYKOBO-
METOIMYHMH  amapaT  po3paxyHKy  IOKa3HUKIB
e(eKTUBHOCTI Pi3HUX THUIIB OOENPHIIACIB.

BucHoBKH il mepcneKTUBH NMOAAJIbIIHAX

JOCTiIKeHb

IIpoBeneHnii  aHami3  CUCTEMH  TIOKa3HUKIB
OIliHIOBaHHS €()EeKTHBHOCTI 3pa3ka apTUIIepPiHCHKOTO
030poeHHsT (HA TPHUKIAN  yJIaMKOBO-(yracHOTO
Ooempuriaca), MO BHKOPHUCTOBYIOTHCS Y BITYM3HSHIN
HOPMATHUBHIN Ta iH(OpMAIIITHO-IOBITKOBIH
JiTepaTypi, a TaKOX CHCTEMH NOKAa3HHKIB, IO
BUKOPUCTOBYIOTBCS B 0a3ax JaHHX CHCTEMHU
imiTamiitHoro mopenmoBanHs JCATS, cBiguuTh mpo
NEeBHI PO3ODKHOCTI B CTPYKTYpi, 3Mmicti Ta ¢opmi
MOJIaHHs TaKWX TMOKa3HWKiB. HaBemeHi, Ha TpUKIAIi
yIIaMKOBO-(YTacHOTO CHapsa pe3yibTaTH, HafoTh
3MOTYy BUKOPHCTOBYBATH IiIXil 10 (GopMyBaHHS
KUTbKICHHX 3HaY€Hb MMOKa3HHKIB e(DEeKTUBHOCTI 3pa3Ka
aApPTHIIEPIMCHKOTO 030POEHHS JUII CTBOPEHHS (OIMHUCY)
Ooempuriacy B iMIiTallifHOMY CEpelOBUINI Ha OCHOBI
aHaJ3y CUCTEMH MOKA3HUKIB, [0 BUKOPUCTOBYIOTHCS
B 0a3ax JaHMX CHUCTEMH IMITALIMHOIO MOIEIIIOBAHHS
JCATS ans nopansIIoro MoJENIOBaHHS MpoLecy Horo
(YHKIIIOHYBaHHS 3 METOIO OL[IHIOBaHHS €(DEKTHBHOCTI
3aCTOCYBaHHSI.

ToMy HampsiMaMy MOJATBIINX AOCHTIIPKEHb MOXKHA
BBa)KAaTH TaKi: PO3POOIICHHS MOKIMBHUX M1IXO/IB IIOI0
MOJOJIaHHA  PO30DKHOCTEW  MDK  NOKa3HHUKaMHU
e(eKTUBHOCTI 3pa3ka apTHIEPiiiCEKOro 030pO€HHS,
BUBYCHHS MOXJIMBHX IUISXiB aJaNTyBaHHS ICHYHOYOT
CHUCTEMH  IIOKAa3HUKIB  €(eKTHBHOCTI  3pasKiB
apTHIIEPIMCHKOr0 030pPOEHHS BiANOBITHO 10 CHCTEMH
MOKAa3HHUKIB, IO BHKOPHCTOBYIOTBCS Ui OIHUCY
3a3HAYCHOTO KJ1acy 030pO€EHHS Ta BiCHKOBOI TEXHIKH
B 0a3zax JAaHUX CHCTEMH IMITAIITHOIO MOJEITIOBAHHSI
JCATS; posrmsan TAXOmiB IIOJAO  BU3HAYCHHS
KUTbKICHHX TTOKa3HHUKIB €(pEeKTHBHOCTI 1HIINX KJIACiB
030pO€HHST Ta BIHCHKOBOI TEXHIKH BiIIMOBIAHO 0
CUCTEMH MOKa3HUKIB e()eKTUBHOCTI, o
BUKOPUCTOBYIOTBCS [UIS IX ommcy B 0a3ax IaHHX
cucTeMH iMitariitnoro moaenroBanns JCATS.

HYOY, 2019. 5. KiabmeninoB O. A., Yoma . A.,
Meabnuk SI. B. BuxopucTtaHHs MOMIMBOCTEH CHUCTEMHU
imitauiiitoro mopemoBanus JCATS s oOrpyHTYBaHHS
TaKTUKO-TEXHIYHHX BHMMOI JI0 IEpPCIEKTUBHHUX 3pa3KiB
030po€eHHs Ta BilicbkoBOi TexHiku. Cyuacni inghopmayitini
mexnonocii 6 cgpepi besnexu ma odvoponu. 2020. Ne 2(38).
C. 125-132. 6. KiabmeninoB O. A., Yoma JI. A.
Bukopucranns cuctemu imitariinoro mogemosanns JCATS
JUIL TIPOBEICHHS JOCTI[DKeHb 3 OLIHKH e(eKTHBHOCTI
00if0BOTO 3acTOCYBaHHS 3paskiB 030poeHHs. Cyyachi
inghopmayitini mexnonocii @ cepi 6esnexu ma 06opoHu.
2023. Ne 1 (46). C. 69-72. 7. CTpennda U ympaBjieHHe
OTHeM APTU/LICPUICKHX NogpasjeneHuii. MuHucTepcTBO
ob6oponn CCCP. Mocksa Boenuznar, 1987. 440 c.
8. 36ipHuk Ta6aMUL CTPIIBOM: HABUAILHUHA ITOCIOHUK.
Cymu: Cymcobkuit aepxasuuii yniepcuter, 2011. 300 c.
9. Kyxkos I'. II., Buxyiaos C. ®@. BoeHHO-9KOHOMUYECKUIT
aHaJIM3 W MHCCIIeIOBAHUE Olepanuid: y4eOHHK. Mocksa :
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APPROACH TO FORMING A SYSTEM OF INDICATORS FOR CREATING A SAMPLE OF
ARTILLERY WEAPONS IN A SIMULATION ENVIRONMENT

Lavrinchuk Oleksandr (Candidate of technical sciences, Senior Research Fellow)
Chopa Dmytro (Candidate of technical sciences, Senior Research Fellow)
Kilmeninov Oleksii (Candidate of technical sciences)

National Defence University of Ukraine, Kyiv, Ukraine

Formulation of the problem in general. The completeness of the list and justification of tactical and
technical requirements directly depend on the combat qualities of the models being developed or modernized.
Therefore, the creation of a sample of artillery weapons in the database of the JCATS simulation modeling system,
carried out through the justified and complete formation of its quantitative indicators, is an important stage in
conducting research to assess the effectiveness of using a sample of this class of weapons. The purpose of the
article is a definition of an approach to the formation of quantitative values of performance indicators of an AO
sample for the creation (description) of ammunition in a simulation environment using the example of a UV
projectile based on an analysis of the system of indicators used in the JCATS SIM database and using the well-
known mathematical apparatus and the available information base.

Methods. When conducting the study, the following methods were used: analysis of the system of indicators,
comparison of indicators, formalization of the process of functioning of a weapon model, analogy of indicators in
domestic practice with the practice of NATO countries, generalization of the research results. This methodological
approach made it possible to analyze the system of indicators for assessing the effectiveness of artillery weapons
used in domestic practice, the structure and content of the components of the JCATS simulation system database,
as well as the corresponding system of indicators describing the artillery weapon in a simulation environment and
propose possible approaches to the formation (determination) of the necessary numerical characteristics for
creating a sample of artillery weapons in the database of the JCATS simulation modeling system.

Analysis of recent researches and publications. An analysis of the literature showed that some issues of
the possibility and feasibility of using JCATS simulation modeling system for conducting scientific research in
certain areas that are related to assessing the effectiveness of weapons and military equipment were considered,
or certain aspects of studying the effectiveness of only a separate class of weapons and military equipment were
considered. However, the issue of forming (determining) the numerical characteristics of the indicators used in
the JCATS simulation modeling system database to describe an sample of the artillery weapon to assess the
effectiveness of its use in a simulation environment has not been considered.

Presenting the main material. The article provides an analysis of the system of indicators for assessing
the effectiveness of a sample of artillery weapons (for example, high-explosive ammunition) used in domestic
practice, as well as the system of indicators used in the JCATS simulation modeling system database. The authors
proposed an approach to the formation (determination) of quantitative values of indicators for the creation
(description) of a high-explosive projectile in a simulated environment for further modeling of the process of its
functioning in order to evaluate its effectiveness.

Elements of scientific novelty. The analysis of the system of indicators for assessing the effectiveness of a
sample of artillery weapons, as well as the system of indicators used in the JCATS simulation modeling system
database, made it possible to identify differences in the structure, content and form of presentation of indicators
for assessing the effectiveness of high-explosive shells used in domestic regulatory and reference literature,
according to compared with those used in the JCATS simulation modeling system database and to formulate
approaches to solve this problem.

Practical significance of the article. The proposed approach to determining (forming) quantitative values
of indicators for creating (describing) a high-explosive projectile in a simulation environment will ensure their
compliance with the content (set of indicators) of the JCATS simulation modeling system database and will
determine the compliance of the artillery weapon sample, the effectiveness assessment of which will be carried out
in the simulation environment, a real sample for which it is necessary to quantitatively substantiate the tactical
and technical requirements.
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Conclusion and the perspectives of future researches. Based on the analysis of the system of indicators
for assessing the effectiveness of a sample of artillery weapons (using the example of high-explosive ammunition),
as well as the system of indicators used in the JCATS simulation modeling system database, an approach to the
formation (determination) of quantitative values of indicators for the creation (description) of a high-explosive
projectile in simulation environment for further modeling of its functioning process is formulated. Directions for
further research are: studying possible ways to adapt the existing system of performance indicators for samples
weapon in accordance with the system of indicators used to describe the specified class of weapon in the JCATS
simulation modeling system database; consideration of approaches to determining quantitative indicators for
assessing the effectiveness of other classes of equipment in accordance with the system of efficiency indicators

used to describe them in the JCATS simulation modeling system database.
Key words: sample of artillery weapons, tactical and technical requirements, simulation and modeling
system of combat operation, assessment of effectiveness of application of sample of artillery weapons, system of

indicators, area of defeat.
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