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AHomayin

JocBig, 3acTocyBaHHA BilACbK B onepaujiax 06’eaHaHNX CUN MOKa3aB HeObXiAHICTb YAOCKOHAIEHHS
iCHytouMx nigxo4is WoOA0 NPMHUMMIB Ta cnocobiB 60MOBOro 3acTOCyBaHHA YrpyrnoBaHb BiMCbK.
CborogHi  YiTKO NPOCNIAMKYETbCA TEHAEHLiA nepexody Big NNATPOPMOLEHTPUYHUX A0
MEPEKOLEHTPUYHUX NPUHLMNMIB BeAEHHA 60MoBKX Ailh. OAHMM i3 MOXKAIMBUMX WAAXIB Nepexoay A0
MEPENKOLEHTPUYHUX MPUHUMNIB BeAeHHA OOMOBWUX AiM € CTBOPEHHA PO3BiAyBasbHO-YAAPHUX
CUCTEM LWNAXOM CUTYaLiMHOrO iHTErpyBaHHA HaABHWX CWA i 3acobiB pO3BiAKKW, ynNpaBniHHA Ta
YPaXKeHHA Y LiNboBi cucTeMn B €AMHOMY iHdOpMmaLiHoMy npocTopi. Po3BigyBanbHO-yaapHa
cucTema nNoBWMHHA 6yTM nobygoBaHa i3 MHOMMHM nigcuctem 06'egHaHuX iHpopmaLiiHUMK
BiAHOCMHAMM, fAKI QYHKLIOHYIOTb, AIK OAHEe LiNe, Ha OCHOBI EAMHWUX MNPWUHUMNIB i Npasun, 3
NoroAKeHMMM OCHOBHMMU BUMOraMM A0 iX CKNagoBuX. IHTerpyBaHHsA pisHUX cun i 3acobiB y LiNboBi
CUCTEMW CTBOPIOE MepeslyMOBU LLLOAO HAABHOCTI AEKi/IbKa MOXJIMBUX BapiaHTIB LMX cUCTEM, AKi
MatOTb Pi3Hi OLLIHKM epeKTUBHOCTI iX 3aCTOCYBAHHA, BAPTICHI MOKA3HUKM iX CTBOPEHHSA, YTPMMAHHA Ta
3aCTOCYBaHHSA, a TaKOXK Pi3Hi YacoBi iHTepBanM LWOAO iX CTBOPEHHA Ta NpuBeAeHHA y 6olioBy
rOTOBHICTb. OZHMM i3 KpUTEPIEM MPUNHATTA pilleHHA WoA0 AOLINABHOCTI BUBOPY TOro Yu iHWOro
BapiaHTy pO3BiAyBa/ibHO-YAAPHOI CUCTEMW € TOKa3HWMK NpuUpocTy edeKTMBHOCTI HonoBoro
3aCTOCYBaHHA BIMCbK 3@ PaXyHOK MPUHUMMIB CMHEpPreTMyHoro edekTy nig, 4Yac 3acTOCyBaHHSA
pO3BigyBabHO-yAAPHUX crucTeM. ToMy NPaKTMYHA peanisauis NPono3uL|i Woa0 CTBOPEHHSA HOBUX
260 Yy 0CKOHANIEHHS iICHYHOYMX PO3BiAYBaIbHO-YAAPHUX cucTem y 36poiiHMx Cnnax YKpaiHW, a TakoXK
PO3p0b6AEHHA METOANYHUX MiAXOAIB LWOAO0 BMOOPY HalbinbL paLioHaIbHOroO BapiaHTy LIMX CUCTEM
byne BMMaraTM HasiBHOCTI NEBHUX METOAMYHUX PEKOMEHAALN LWoAo po3’ACHEHHA nigxonis Ao
OLiHIOBaHHA 60MoBOI eheKTUBHOCTI 3aCTOCYBaHHSA BIMCbK i3 ypaxyBaHHAM pe3y/bTaTiB 3aCTOCYBaHHSA
TOrO YM iHLIOro BapiaHTy po3BigyBanbHO-yAAPHOI crcTemm B onepauiax O6’egHaHmx Cun 36poiiHMX
Cun YKpaiHW. ABTOpOM B CTaTTi 3anponOHOBAHO a/iIOPUTM OLHIOBaHHA GoMOBOI edeKTUBHOCTI
3aCTOCYBaHHA BIICbK 3 ypaxyBaHHAM CTBOPEHHA Ta 3aCTOCYBaHHA Pi3HUX BapiaHTiB pO3BigyBasibHO-
YOApHMX cucTem B onepauii, Ha OCHOBi AKOro CHOPMOBAHO OCHOBHI pekomeHZauji LWwoao
OL,iHIOBaHHA 60MOBOI ePpeKTMBHOCTI 3 ypaxyBaHHAM 3aCTOCYBAHHS PO3BiLyBa/IbHO-YAAPHUX CUCTEM
B onepauii, HaBegeHO MpPaAKTUYHI pPo3paxyHKM 6oloBoi edeKTUBHOCTI pPi3HMX BapiaHTiB
pO3BiAyBa/IbHO-YAAPHUX CUCTEM, @ TaKOXK 3anpoONOHOBAHO HOMOrpamy BMOOPY paLioHaNbHOI
KiNIbKOCTi 3acobiB yparkeHHs po3BiAyBanbHO-yAapPHOI CUCTEMM 33 YMOB 334aHoi KifbKOCTi 3acobis
YparKeHHA NPOTUBHUKA.

Knrouoei cnoea: oujiHioBaHHA, Po3BidyBaibHO-yAapHa CUCTEMA, CUHEPTreTUUYHUIA edeKT, BiliCbKa.

NoctaHoBKa Npobaemu

CborogHi 3abe3neyeHHA BOEHHOI Oe3NeKM  CTPYKTYp, AKi  3any4aloTbCa A0 BUKOHAHHA
OEPrKaBM € KOMMNIEKCOM MNPIOPUTETHUX 3axOAiB  3aBAaHb 060poHM gepxasu [1-6]. CyuyacHi
Wwoao edeKTMBHOrO  PO3BUTKY OOOPOHHMX BMMOIMM A0 AKOCTI 3pasKiB 03OPOEHHA Ta

1 *Corresponding author: aa’toHKT, e-mail: remez.art.86@gmail.com, ORCID: 0000-0003-4970-1097
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BiiCbKOBOI TexHiku (OBT) NocCTiliHO 3pOCTatoTh, LLLO
B CBOK uepry dopmye noTpedbu OHOBMEHHA Ta
yaockoHaneHHA OBT, AKe 3HaxoguTbCcA Ha
036poeHHi 3C YKpaiHM Ta iHWWUX BINCbKOBMUX
dopMyBaHb 3any4eHUX OO0 BWMKOHAHHA 3aBAaAHb
000poHM peprkaBu. Y KOHTEKCTi UuX MNUTaHb
OOHUM i3 BaX/IMBMX 3aBAaHb NOAANbLIOTO
po3BuTKY OBT 3C YKpaiHu € CTBOpEHHA HOBMUX Ta
YOOCKOHa/IeHHA iCHYHOUMX MacLTabHMX
pO3BiAyBaNbHO-yAAPHUX cmucTem LLSTAXOM
iHTerpauii KJIH0YOBUX 3acobiB pO3BigKM,
YNpaBAiHHA Ta YpaXKeHHA B €AMHI KOMMNEKCK Ta
CUCTEMW 3 METOK NiABULUEHHS ePeKTUBHOCTI
60MOBOro 3aCTocyBaHHA BiMCbK (cun). OTe,
NAaHOBaHWIA Nepexig, Big NNaTGOPMOLEHTPUUHNX
A0 MepeXOoUEHTPUYHUX NpUHUMNiB 6olioBoro
3aCTOCYBaHHA  YrpynoBaHb BilACbK  MOBWMHEH
CYynpoBOAXKYyBaTUCA po3pobKot Ta

BMPOBaAEHHAM  TEXHOJOrIN ONTMMaA/IbHOI
(pauioHanbHOi)  opraHizauji  iHpopmaLinHoro
3abe3neyeHHn ynpaBfiHHA AiAMM YacTUH Ta
nigpo3ainis 3C YKpaiHu.

[ocBig 3acTocyBaHHA BiliCbK B onepaduisx
06’eaHaHux cun (OOC) Ha Cxoai KpaiHM NOKasaB
[1, 4], wo cborogHi € HeobxigHUMm
YAOCKOHANEHHA iCHylOuMX nigxoais  Wopao
NPUHLMNIB Ta cnocobis 60MOBOro 3acToCcyBaHHA
YyrpynoBaHb BiicbK. OAHUM i3 MOXNMBUX LAAXIB
nepexoay A0 MEpPENKOUEHTPUYHMX MPUHLUNIB
BeaeHHA  GoMoBMx  AOil € CTBOPEHHA
pO3BiAyBaNbHO-YAAPHMUX  CUCTEM  LUJAXOM
CUTYaUiMHOro iHTErpyBaHHA HAABHUX CUA i
3acobiB poO3BiAKM, YNPaBAiHHA Ta YPaXKEHHA Yy
LinboBi cuctemmn B egmMHOMy iHPopmauinHomy
npocropi.

AHani3 ocTaHHiIX gocniaxeHb Ta nybaiKauin

AHani3 OCTaHHIX AocnigXeHb Ta nybnikauin
nokasas [1-12], wo po3BigyBaNbHO-yAapHa
cuctema (PYC) nosuHHa 6yTM nobyaoBaHa i3
MHOMHU nigcucrem o0b6'eaHaHNX
iHbopMaLiiHMMM BigHOCUMHAMMK, AKi
dYHKLUiOHYIOTb, AK OAHE Ljse, Ha OCHOBI €EAMHUX
NPUHUMNIB | NPaBwuA, 3 NOroAKEHMMN OCHOBHUMM
BMMOramMu A0 iX CKNagoBux. IHTerpyBaHHA pisHUX
cun i 3acobiB Yy UINbOBI CUCTEMM CTBOPIOE
nepeaymoBM  LWOAO  HAABHOCTI  AEKiNbKa
MOX/IMBUX BapiaHTIB LMX CUCTEM, AKI MatOTb Pi3Hi
OLiHKM edeKTUBHOCTI iX 3acTtocyBaHHA [3, 5, 10]
BAPTICHI MOKA3HWKM X CTBOPEHHA, YTPUMAHHA Ta
3actocyBaHHA [5], [10] a TakosK pi3Hi 4acosi
iHTepBanu WOA0 iX CTBOPEHHA Ta NPUBEAEHHA Y
6oiioBy rotoBHicTb [3, 9].

CborogHi ogHUM i3 KpUTEPIEM NPUNHATTA

MocTaHOBKA 3aBAAHHA

PilLeHHA WOAO AOoUiNbHOCTI BMOOPY TOro uu
iHworo BapiaHTy PYC € noKasHMK  nNpupocTy
epeKTMBHOCTI HOMOBOro 3aCTOCYBaHHSA BIMCbK 3a
pPaxyHOK MPUHUMNIB CUHEPreTUYHOTO edeKTy nig,
yac 3actocyBaHHA PYC B onepalu,i [6, 10, 12]. Tomy
NnpakTUYHa  peasisauis  nponosuuii  Woao
CTBOPEHHA HOBMX abO yA0CKOHANEHHA ICHYOUYMX
po3BigyBanbHO-yaapHux cmctem y 3C YKpaiHm, a
TaKOX PO3p0bHAEHHA METOAMYHMX NIAXOAIB LLOAO
BMOOpPY Halbinbll paLioHasIbHOrO BapiaHTy LMX
cuctem  Gyae  BMMAratM  HasBHOCTI  MEBHUX
METOAMYHUX PEeKOMeHAAUM Woao po3’sCHEeHHA
niaxoAis 0 OLUiHIOBaHHA 601M10BOI eheKTUBHOCTI
3aCTOCYBaAHHA BIlACbK i3 ypaxyBaHHAM pe3y/bTaTiB
3aCTOCYBaHHA TOr0  4YM  (HWOro  BapiaHTy
pO3BigyBaNbHO-YAAPHOI CMCTEMM B Onepauisax
06’egHaHnx Cnn 36poiHMx Cnun YKpaiHu.

MeTtoto cTatTi € (QOpMyBaHHA  Ai€eBMX
METOANYHUX PEeKOMEHAAL| WoA0 OLiHIOBAHHSA
60110BOi epeKTUBHOCTI 3aCTOCyBaHHA BINCbK i3
YPaxyBaHHAM  CTBOpPEHHsi  (yA4OCKOHaneHHs)

Buknan OCHOBHOro martepiany

Pi3HMX BapiaHTIB PO3BiAyBa/IbHO-YAAPHMX CUCTEM
ANA NigBULLEHHA 0BI'PYHTOBAHOCTI yNpaBAiHCbKUX
piweHb Woao BMbOpY pauioHaNbHOrO BapiaHTy
PYC 3a kpuTepiem “edpeKTUBHICTb — BapTicTb”.

Mepen KepiBHUUuTBOM gepxaBm Ta 3C
YKpaiHM, B ymoBax HeobXifAHOCTIi OHOBNEHHS
036poeHHs 3C YKpaiHM Ta HeaocTaTHbOro ix

¢diHaHCYyBaHHA NOCTIMHO NOCTAaE 3aBAaHHA
0brpyHTYBaHHA BMOOPY 3pa3KiB 036POEHHA Ha
nepcnektusy [1-5]. O6panHi B nporpamax
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po3BuTKy OBT Ta 3C YKpaiHM NepCcneKTUBHI

3pa3kM 03OPOEHHA MOBMHHI  33[,0BOJILHATU
BMMOIM  LWOAO BUpIWEHHA 3aBAaHb, AKi
noctatotb nepeg 3C, i 6yTM €eKOHOMIYHO

AOCAXHMMU (peanbHUMK). CboroaHi y 6aratbox
KpaiHax CBIiTY 3A4IACHIOETbCA nepernag Teopil
nobyaoBM i NPaAKTUKKM 3aCTOCYBaHHA, AK HOBUX
KOMMJIEKCIB, TaK i iCHYOUMX 3pa3KiB 036POEHHSA
3 ypaxyBaHHAM opraHi3au,ii Ta BegeHHA 60110BUX
ain y  eanHomy  iHbopmauinHomy  Ta
KibepHeTMyHOMy npocTopi [1-12]. A TakoX B
CY4yaCHMX yMoOBax BedeHHA 6OonoBux Al
aKTUBHO AOCNIAMKYETbCA MUTAHHA, AK AOCATTU
CKOPOYEHHS 4Yacy MNOBHOro UMKy 6oMoBoro
3aCTOCYyBaHHA 3paskKa abo KoMnaeKcy
036pOEHHA ANA BUNEpesKeHHA NPOTUBHUKA Y
DOCATHeHHi meTn [4].

CborogHi B ymoBax obmexkeHoro ¢iHaHCOBOro
pecypcy Ta 0bMeKeHb LWoA0 34aTHOCTIi 060pOHO
npomucnosoro Komnnekcy (OMK) YkpaiHn go
MOBHOIMO UMKAY PO3p0bAEHHA CKNaZHMX 3paskis
036pOEHHA Ta BilICbKOBOI TEXHiKM (KOopabni, NiTakn
Towo) [4, 8], a TaKOX HE BUKIKOYEHHAM €
po3pobnieHHA HoBUX BapiaHTiB PYC pgouinbHo
NPOBEeAEHHA HACTYNMHUX OCHOBHWUX POLIT: aHani3
3arpo3 Ta BM3HAYeHHA OCHOBHMX 3aBaaHb 3C
YKpaiHmu y coepi 1MmoBipHOro 36poinHoro
NPOTUCTOAHHA, a TaKOX dopmyBaHHA
H6araTopiBHEBOrO Nepesniky KPUTUYHO BaXKAMBUX
06'eKkTiB  MPOTMBHWMKA, SAKi NAaHYKOTbCA A0
YPaXKeHHs; BM3HAYEHHA PaLiOHANbHOMO CKAaay
cun i 3acobis PYC gna pisHMx BapiaHTiB 36poiHMX

3iTKHEHb, AKi 30aTHi a4eKBaTHO BWKOHATU
3aBAAHHA WOAO0 nNpOTUAii  NPOTUBHWUKY Ha
BignoBigHMX  onepauinHux HaNpAMKax i

onepaTMBHO BM/AMBATU Ha 0O’€EKTM MPOTUBHWUKA;
po3pobieHHA Ta BAOCKOHaNeHHA dopMm i cnocobis
BeAeHHA B6onoBuX Ain y cknagi o6’egHaHUX cun
(OC); yAOCKOHAnNeHHa TEexXHO/Ori BOrHEeBOro
(dyHKUiOHaNbHOTO, PazlioeIeKTPOHHOrO)
ypaKeHHs i 3abe3neyeHHs 6oMoBuX  Aild;
onTUMiI3aLi cknagy cun i 3acobis enemerTis PYC,
a TaKOX PecCTpPyKTypu3aujia 3axoAiB 601MoBoi
NiAroToBKMW.

Y [9, 11] HaBeAeHO OCHOBHI MNONOXEHHA
METOAMNYHOrO nigxoay oo BOEHHO-
€KOHOMIYHOro 06rpPyHTYBaHHSA BMOOPY

pauioHanbHoro BapiaHTy PYC gna 3C Ykpainuy,
AKUA Ha BigMiHy Bifg iCHylOuMX nig 4ac BMbBoOpy
npioputeTHoro BapiaHTy PYC 003B0NA€ ypaxyBaTh
MOKa3HUKKN HOMOBOI ePEKTUBHOCTI 3aCTOCYBaHHSA

BapiaHTiB PYC B  onepauii, AOCTaTHIiCTb
€KOHOMIYHUX MOKNUBOCTEN AEprKaBu  LWOA0
CTBOPEHHA,  YTPUMaAHHA Ta  3aCTOCYBaHHA
BM3Ha4yeHOro BapiaHTy PYC, CBO€YacHicTb

CTBOPEHHA Ta NpuBEAEHHA 0BpPaHOro BapiaHTy
PYC vy 0OoioBy TrOTOBHICTb 3 YypaxyBaHHAM
0cobAnBoCcTEN HEBM3HAYEHOCTi 0BCTaHOBKKM Mif
4ac NPUMNHATTA pilleHb.

Po3pobaeHHs Takoro MeToguMyHOro niaxoay Ta
NOWYK LWAAXIB MOro NPaKTUYHOI peanisauii B
wrabax, cnyx6ax 3C YKpaiHu nig, yac NpumiHATTA
pileHb WoA0 BMOOPY paLjioHaNbHOrO BapiaHTy
PYC 3a pi3HMX ymOB OOCTaHOBKW NpPOBEAEHHSA

onepauin  0O6’egHaHux Cun  (OOC) dopmye
HeoOXigHicTb  po3pobneHHs  pagy  AieBux
pekomeHZauin  Wwoao nopaaky Ta  3MicTy

oLiHOBaHHA 601M10BOI ePpEeKTUBHOCTI 3aCTOCYBAHHA
BICbK i3 ypaxyBaHHAM  CTBOPEHHA  Ta
3aCTOCYBaHHA pi3HMX BapiaHTie PYC.

lfonoBHoO METOH po3pobaeHmx
pekomeHzauin €  PopmMyBaHHS  3arajbHOI
NnocnigoBHOCTI NPOBeAEHHA PO3paxyHKiB 6oMoBoi
edeKTUBHOCTI 3aCTOCYyBaHHA BINCbK i3
ypaxyBaHHAM OAHOYACHOrO 3aCTOCYBAHHA Pi3HMX
BapiaHTiB PYC 3 MeTO NPUIAHATTA PilLEHHA WoA0
BMbopy Hanbinbw ePeKTUBHOIO 33 TUX UM iHLINX
YMOB 0OCTaHOBKM.

3aranbHUn  anropuTmM OUiHIOBAHHA 60MM0BOI
edeKTUBHOCTI 3aCTOCYBaHHA BINCbK 3
ypaxyBaHHAM CTBOPEHHA Ta 3actocyBaHHA PYC B
onepaii HaBegeHo Ha man. 1. HasegeHnin y [9,
11] meToaMyHUI niaxia obrpyHTyBaHHA BMOBOPY
paLioHanbHoro BapiaHTy PYC Ta 3anponoHoBaHMi
aNropuTM  OLHIOBaHHA 60MoBOI edeKTUBHOCTI
3aCTOCYBaHHA BINCbK 3 ypaxyBaHHAM BWOOPY
pauioHanbHoro BapiaHTy PYC B onepadii (man.1)
[03BONIAE BUPIUTK AK NPAMY, TaK i obepHeHy
NMocTaHOBKY 3aaui (oLjiHKa 60110B0i eheKTUBHOCTI
dikcoBaHoro cknaay (PYC) abo Bubip HeobxiaHoro
cknagy PYC 32 ymoB 334aHMX CUA MPOTUBHMKA Ta
OUjHKM edEeKTMBHOCTI BMKOHAHHA 6HoloBoro
3aBaaHHs (B3)).
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Buxigni agani: P, - iMOBIpHiCTh BHKOHAaHHS OOHOBOrO 3aB/aHHS BilichKaMmu; T’(A) - cepesHs
. ypasic

IMOBIpHICTh ypakeHHs: 00'€KTiB NpOTHBHMKA Yy criBBiaHomenHi (1:1); P(B), ~ e(peKTURHICTh

MPOTHAIT MPOTHBHHUKA (HMOBIpHICTE aKTHBHOT NpoTHIT NpoTHBHKKa), N (B )/N(A) - CIiBBIAHOIICHHS
00’ eKkTiB MpoTHBHHKA (cTopoHa B) Ta 3aco0iB ypaskeHHs HAIKMX BilickK (CTOpoHA A)

BuzHa4eHHS HATIPAMY

NpoBeaAeHHsI PO3PAXYHKIB
A 4

Y
N(B) = const, N(A) = var N(B) = var, N(4) = const
] v

Pospaxynok 60iioBoi eeKTHBHOCTI 32CTOCYBAHHS YTPYNOBAHHS BilicbK £ (P,,) 0e3 ypaxyBanus

CTBOpeHH# Ta 3acTocyBaHHs PYC:

E(P,)=|P(4),,, -(1-P(B),..))]

N(B)

N(A)

Ouinopanns koediuicutis Bnaney PYC na edexTuBHicTL Beaenns 6oioBux aiii:

Koo () = £, e 6],

BiAMOBiAHO 10 po3paxyHKiB npiopuTeTHOCTi BapianTie PYC 3a MeToauKo0

v

PospaxyHox GoiioBoi eeKTHBHOCTI 3aCTOCYBAHHS YIPYNOBAHHS BiliCbK E (P,,) 3 YPAXyBaHHsM
:

CTBOPEeHH# Ta 3acTocyBaHHs PYC:

N(B
NB) (ke (1))

E (Py3)pye _[ﬁ(A)},P‘W (1 —ﬁ(B)ypaM )] N(A)
v

OuinroBaHHs NpHpocTy 60il0BOT eeKTHBHOCTI 3aCTOCYBAHHS YIPYNOBAHHS BilicbK £ (P, ) 3

YpaxyBaHHfIM CTBOPEeHH#A Ta 3acTocyBaHHsa PYC:

AE(P53)=E(P53)WC _E(P53)

HI

TAK

AE (Pyy) 2 AE *(Pyy)

MopMyBaHHs peKkoMeHAaliil mox0 BUOOpY BoiioBoro ckiaaay yrpynoBaHHs Biiicek i cknaay PYC ta
YTOYHEHHH NMOKA3HUKIB 00i10B0T e)eKTHBHOCTI 3aCTOCYBAHHS YIPYNOBAHHS BiliCbK:

N (A) ma N (A)pye ,AE (Py;)

MantoHoK 1 — Anroputm ouiHioBaHHA 60MoBOT ePeKTUBHOCTI 3aCTOCYBAHHSA BICbK 3 ypaxXyBaHHAM
CTBOPEHHA Ta 3acTtocyBaHHA PYC B onepauii
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OcHoBHUMM BXigAHMMMU OAHUM ans
npoBeAeHHA Po3paxyHKiB 60110BOI epeKTUBHOCTI
3aCTOCYBaHHA BIMCbK i3 ypaxyBaHHAM CTBOPEHHA
Ta 3actocyBaHHA PYC B onepauii € Pgz —
iIMOBIPHICTb  BMKOHaHHA 60MOBOrO  3aBAaHHA
Bilicbkamu; P (A)ypax cepegHa iMOBIpHiCTb
ypaKeHHs 06'eKTiB NPOTUBHMKA Y CMiBBIAHOLLEHHI
(1:1);  P(B)ypax edpeKTnBHICTb  npoTuaii
NPOTUBHUKA (IMOBIPHICTb  aKTMBHOI  MpoTuAii
npotmeHuka); N(B)/N(A) — cniBBigHOWEHHS
006'eKTiB NpoTMBHMKa (cTopoHa B) Ta 3acobis
YParkeHHs HalluX BiliCbK (CTOpoOHa A).

CniBBigHOWEHHA cnN — Ue BigHoLleHHA (abo
pi3HMUA) 6oMoBMX MOXKAMBOCTEN abo 601MoBMX
noTeHujanie 3acobiB NPOTMBHMKA Ta HAWWUX
BiMCbK. s npoBefAeHHA PO3pPaxyHKiB y AKOCTI
CniBBigHOLEHHA obpaHo NMOKa3HUK
CniBBiAHOLWEHHSA 06'eKTIB NPOTMBHMKA Ta 3acobiB
YPaXKeHHA Halux BiNCbK. BOMOBI MOMKNMBOCTI
3acobiB  Hamagy  BM3HAYalOTbCA  KiNbKiCTO
YPaKeHux i3 3a4aHo0 MMOBIpHicTIO 06’eKTiB. 3a
BiACYTHOCTI npoTuajii — ue cymapHi 6Hownosi
MOM/MBOCTI  yCiX 33c06iB  yparKeHHA,  fKi
XapaKTepu3syloTbCA 3aranbHO KiNbKicTIO
NONIFOHHMX HapA4iB ANA ypaKeHHA o6’eKTiB

E(PB3) = [ﬁ(A)ypam ) (1 -

Pi3HUX TPYyn, OCKINbKM MMOBIPHICTb A0CTaBKM
BiAMOBIAHOrO MOANIFOHHOTO HapAdy A0 06’ekTa
NPaKTUYHO [OPIBHIOE OAMHMLUI  (AKWO He
BPAxoBYBaTM eKcnayaTaujiiHy HadilHicTb 3acobis
AOCTaBKM). 3a HasBHOCTI edeKTMBHOI npoTuaii
3ac0b6aM  ypaKeHHA  MPOTMBHMKA  LUIAXOM
3acTtocyBaHHA PYC npoTnBHUK Byae HecTu BTpaTH,
AKi 3HUXKYIOTb MOro 60MOBI MOXKNMBOCTI CTOCOBHO
YParKeHHs Halumx 06’ekTiB.

3actocyBaHHA PYC noBMHHO 3HUMWMTM abo
BiABEPHYTU TaKy KiNbKicTb 3acobiB NOBITPAHOroO
Hanagy y paikoHax 6asyBaHHA abo maplipyTax
cnigyBaHHA, 3a AKOI  CNiBBIAHOWEHHA CUA
NPOTMBHUKA Ta HAWMWX BINCbK CTAaE He MeHLle
noTpibHoro. BUsHaYyeHHsA Takoro CnisBBigHOLWEHHSA
HabyBa€ BE/IMKOrO 3HaYeHHsA AN1A 0brpyHTyBaHHA
BE/IMYMHWN BUAJNEHHA CMA  Ta 3acobiB  ana
nposefeHHs  onepauji  (6o10),  opraHizauii
B3aemogii Bnais 36poliHnx cun, ocobamso npwm
NAaHyBaHHI CTpaTeriyHoi onepawii.

TakMM  4YMHOM  pPO3PaxyHOK ePeKTUBHOCTI
60MOBOro 3aCTOCYBaHHA YrPyMOBaHHA HaLIMX
Bilcbk E(Pg3) 6€3 ypaxyBaHHA CTBOpPEHHA Ta
3acTocyBaHHA PYC moxke 6OyTn 34iicHeHO 3a
dopmynoto (man. 1):

N(B)

P(B)ypan)] V. (1)

Y pasi CTBOpPEHHS Ta 3aCTOCYBaHHSA Pi3HUX i-x BapiaHTiB PYC Bupas (1) byae maTv Burnaa;:

E(PE3) = [ﬁ(A)ypam ' (1 -

Ae kipyc(A), ki pyc(A) € [0; 1] — oediuieHt
BM/IMBY 3aCTOCyBaHHA j-ro BapiaHTy PYC Ha
edeKTMBHICTb BeAeHHA 6OMOoBMX Aii B onepalLiii.

Y 1abn. 2 HaBeAeHO MNpuWKAad MNpPoBeAeHHs
NMPaKTUYHMX PO3PaxyHKIiB LWOAO0 OLiHIOBAHHSA
601oBOI ePpeKTUBHOCTI 3aCTOCYBAHHSA ABOX Pi3HNUX
BapiaHTie PYC B onepauii. Ha man. 2 nokasaHo
3ara/ibHUIA BUA, pe3y/bTaTiB OLiHIOBaHHS 6010BOI
edeKTUBHOCTI 3acTtocyBaHHA Bilcbk B OOC 3
ypaxyBaHHAM Ta 6e3 ypaxyBaHHA CTBOPEHHA Ta
3aCTOCyBaHHA 3anponoHoBaHux Yy [11] wectn
pi3HMx BapiaHTiB PYC 3a ymMOBM, WO Ki/bKiCTb

N(B)
——=(1—k; pyc(A))
P(B)ypar)] @ T, (2)

3ac00iB ypaXKeHHsA Hawwux Bilicbk ¢ikcoBaHa
N(A)=const, a KinbKicTb 3acobiB yparKeHHs BilCbK
NPOTUBHMKA 3MiHHa N(B)=var.

OTpumaHi  pe3ynbTatM  MNOKasylTb WO
NPaKTUYHO YCi BapiaHTK 3acTtocyBaHHA PYC patoTb
npupicT 601M10BOI ePEKTUBHOCTI, ane Liei npupict
HeobxigHO nig 4yac BWOOPY paLioHaNbHOIO
BapiaHty PYC cniBctaBnATM i3 BapTiCHUMU
MOKasHMKaMKM CTBOPEHHA Ta  3aCTOCyBaHHA
BapiaHTiB PYC, a TakoXK 4acoBMMU iHTEpBanamm
LLOAO CTBOPEHHA Ta NpmuBeaeHHsA BapiaHTiB PYCy
60110BY rOTOBHICTb.
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i i 6es ypaxy sapiantis PYC (E(P(A)65) Gofiosoro sasnaHIs 5 YpaXYBaHIAM CTBOpeHHA Bapiantis FYC (EL(P(A)6)
—3 i peraa papiarmis PYC (E2B(A)63) i Gofiosoro sazmantis 3 ypaxyEamHM CTEopenta Eepiantis PYC (E3(P(A)63)
—#—3aramua i it i perma sapiaris PYC (E4(P(A)65) Gofiosoro saspam 5 ypaxysamema cTeoperma sapiantis PYC (ES(P(A)63)
i i i sapiantis FYC (E6(B(A)55)

MantoHOoK 2 — Pe3ynbTaTh OLiHOBaHHA 60M0BOT epeKTUBHOCTI 3acTocyBaHHSA BilicbK B OOC 3
ypaxyBaHHAM Ta 6e3 CTBOPEHHSA Ta 3aCTOCYBAHHA LUECTU PisHWX BapiaHTiB PYC

Pe3ynbTaTu po3paxyHKiB 3aranbHoi cepegHboi  YMOB 3MiHM CRiBBIAHOWEHHA CKNady Hawimx
edpeKTMBHOCTI (NPUPOCTY) BMKOHAHHA OoMoBMX BiMCbK A0  diKCcoBaHOro  CKNagy  BIMCbK
3aBAaHb i3 ypaxyBaHHAM CTBOpPeHHA Ta npoTuBHUKA (N(A)=var, N(B)= const) HaBeaeHo Ha
3acTocyBaHHA BapiaHTiB pi3HMXx PYC (E(P(A)63) 32  man. 3.

0,900
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0002
7,50 3,75 2,50 1,88 150 1,25 1,07 0,94 0,83 0,75 0,68 0,63 058 0,54 0,50 0,47 044 042 039 0,38 0,36 0,34 0,33 031 0,30 0,29 0,28 0,27 0,26 0,25

0,000

B AGCOJTIOTHHIT IPHPICT e()eKTHBHOCTI BUKOHAHHs GOHOBOTO 3aB/aHHs 3 ypaxysanHsm PYC, AE(P(A)63

¥ 3aragbHa e)eKTHBHICTS BUKOHAHHS 60ii0BOro 3aBIaHHs Oe3 ypaxyBaHHs cTBoperns Bapiantis PYC (E(P(A)G3)

MantoHOK 3 — Pe3ynbTaTu OLiHIOBAHHSA 3ara/ibHOi cepeHboi epeKTUBHOCTI (MpUPOCTY) BUKOHaHHA
60110BUX 3aBAaHb i3 ypaxyBaHHSAM CTBOPEHHSA Ta 3aCTOCYBaHHA BapiaHTiB pi3Hux PYC
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TakMM 4YMHOM [0 OCHOBHMX PEeKOMeHZaUjin
WOoAO0  OUiHIOBaHHA  601MoBOi  edeKTUBHOCTI
3aCTOCyBaHHA BIMCbK B onepauii 3 ypaxyBaHHAM
CTBOPEHHA Ta 3aCTOCYBAHHA Pi3HMX BapiaHTis PYC
MOKHA BigHECTWN HaCTynHe:

FONOBHUM KpUTEpieM 60MOBOT ePEKTUBHOCTI €

iMOBIpHICTb BMKOHaHHA ©OOMOBOro 3aBAaHHA
YrPYNOBaHHAM BilACbK B onepaLiii;
PO3paxyHOK 6oioBsoi ePeKTUBHOCTI

34iNCHIOETBCA 33 PI3HUX YMOB NOCTAHOBKM 3a4avi
LLoAO CrniBBiAHOWEHHS cuA, ToBTO, KiNbKicTb
3acobiB yparkeHHA Halux BiNCbK ¢ikcoBaHa, Yy
MPOTUBHMKA — 3MiHHa abo Ki/bKicTb 3acobiB
NPOTMBHUKA IKCOBAHA, Y HALIMX 3MiHHA — uUeW
TMN 3afadi [03BOJIAE 00paTU  paLioHasibHy
Ki/IbKiCTb 3acobis ypaxeHHs ana PYC 3a ymos
3a1aHOro NMPOTUBHUKA;

nig, Yac po3paxyHKiB HeobXiAHO BpPaxoByBaTH
MoKasHMK e(deKTUBHOCTI Ail  NPOTUBHUKA —
imoBipHicTb edpekTMBHOI NpoTuaii PYC;

pPO3paxoBaHi NMOKa3HMKM 6011080
edeKTUBHOCTI 3aCTOCYBaHHA BiMCbK i3
YPaxyBaHHAM CTBOPEHHSA Ta 3aCTOCYBAHHA Pi3HUX
BapiaHTiB PYC noBWHHI 6yTM cniBcTaBneHHi i3
BAPTICHUMM MNOKA3HWUKammM cTBopeHHA PYC Ta
4acoBMMM MOKA3HUKaMM NPUBEAEHHSA iX y bonoBy

FOTOBHICTb 3 MeTow  BMOBOpPY  Hanbinblu
NPIOPUTETHOrO  BapiaHTy 33  pPi3HUX  yMOB
06CTaHOBKM TOLLO.

OCHOBHMMM  NPUNYLLEHHAMM  Mig,  4ac

npoBeAeHHs PO3paxyHKiB NOBUHHI ByTU Te, LLO:

pi3Hi 3a CBOIMW XapaKTepucTukamu 6onoBi
OAMHUL 3aC0biB ypaXKeHHA NPOTUBHMKA i HaLLMX
BIMCbK 3aMIHIOKOTbCA €KBiBa/IEHTHUMM
(BM3HAYEHMMM 3 ypaxyBaHHAM iX BaXK/IMBOCTI Nig,
yac BeZleHHA booBux Ajiit);

KOXHa 06olMoBa OAWMHMUA CTOPOHM, WO
060POHAETLCSA, B 0AHOMY yAapi (HanboTi) 3HULLYE
He bGinblwe ofgHiei 60MOBOI OANHMLI CTOPOHW, AKA
Hanagae, i3 3a4aHO0 NMOBIPHICTIO;

ypasnmBeicTb  ycix 06’ekTiB  npuiAMacTbcs
cepefHiM 3HaAYeHHAM AN BU3HAYEHOro Knacy
3ac06iB ypakeHHs; yci bonosi oamMHULi BepyTb
y4acTb B onepallii (6oioBux Ajsx) ToLLo.

3  ypaxyBaHHAM MNPUAHATUX  MPUNYLLEHD
BM3HAYMMO OCHOBHI paKTOpW, AKi BNAMBAKOTb Ha
HaCNiKU NPOTUCTOAHHA (BeaeHHs booBux Aii)
NPOTUBHMKA Ta HALLMX BINCbK, a Came:

Ki/IbKiCTb 3ac06iB ypaskeHHA NPOTMBHUKA Ta

HaLUKX BICbK, WO HepyTb yyacTb B 601M0BMX AiAX;

BE/IMYMHU NONITOHHUX HapAAiB, HeobxigHWx
ANA ypaXKeHHsA i3 334aHO0 MMOBIPHICTIO 06’eKTiB
pi3HWX rpyn;

KiNbKicTb 3acobiB NpoTuAji 3acobam yparkeHHs
KOYKHOI CTOPOHMU;

3HaYeHHA MMOBIPHOCTEN YpaXKeHHA OKPemMoro
3acoby Hanaay 3acobom 060poHMU;

KiNbKicTb 00’ €KTIB, AKI MOXKYTb CTaTK 06’ eKTamm
yAapy ona 3acobis Hanagy Towo.

YpaxyBaHHA TiNbKM BKasaHux dakTopis 1
CKNada€e CyTHICTb CNPOLLLEHOT mogeni.

MoTpibHI cMam Halwmx BIMCbK 3a 3aga@HUX CUN

NPOTUBHUKA MOXYTb 6yTVI BU3HAYEHI 34
dopmynoto:
(Qypa}x'n'Q)
N, (A) = N(B .&’ 3
0 ( ) ( ) ln(l—Pcp) ( )

ae No (A) — noTpibHi cMnm Hawmx BIACbK Yy pasi
060pOHM CBOIX NO3ULN, AKI BKIOYAOTb KiNbKiCTb
60OMOBUX OOMHWLDB, LWO MalTb MOMKAMUBICTb
ypasutn 6oioBi oauHuMLUi 3acobiB Hanaay 3i
cepenHbO0 MMOBIPHICTIO Pep;

N(B) — cunn npoTMBHWMKA, Yy pasi AKLLO
NPOTUBHUK 34iMCHIOE Hanaj, BUParKeHi KifibKicTio
60MOBUX OANHULD, AKI MAOTb 34aTHICTb ypaxKaTn
06’€KTU HaLLUX BIlCbK;

71 — NONIFOHHWI HapAg, 3acobiB NOBITPAHOrO
Hanagy, BUPa*KeHUM KinbKicTio 60MoBUX 0AMHULB
(niTakiB, paket, cTBOMIB apTMnepii TOLWO),
AOCTaTHIX ANA ypaxeHHA OO6’eKTiB MPOTMBHMKA
NeBHOro TUny;

Q — 3arasibHa Ki/bKicTb 06’€KTiB, sIKi MOXYTb
6yt ob’ektamu yaapy Aans 3acobis Hanaay
NPOTUBHUKA;

Q) — NPUNYCTUMKUI piBeHb 36UTKY y BUrNAAi
YyparkeHnx 06’€KTiB HALIMX BINCbK, BUPAMKEHUX Y
BiJCOTKax BiA, 3arasbHOI KifibKoCTi 06’eKkTiB Q, ae
NPUNYCTUMOIO  KifIbKiCTIO 06’€EKTiB  BBaXKaETbCA
TaKa KifbKiCTb, 3a AKOi LWe rapaHTyeTbCA
BMKOHAHHA MOCTAB/EHOI 33aAadi CTOPOHM, fAKa
0b0opOoHAETbCA.

3anponoHoBaHWi Ha Mman.1l nigxia wWwoao
OLiHIOBaHHA 60M0BOi epEKTMBHOCTI 3aCTOCYBaHHSA
BINCbK 3 ypaxyBaHHAM  CTBOPEHHA  Ta
3actocyBaHHA PYC B onepauii  MoXHa
3aCTOCOBYBATM A4 NiABULLLEHHA ONEPATUBHOCTI
NpoOBeAEHHA PO3PaxyHKiB Ta NpeacTaBUTU MOro
rpadoaHaniTM4HMM  MEeToAOM Yy BUrAAAi
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HoMmorpamu (man. 3), AKa [03BONAE 33 YMOB
obmerKeHOro yacy AN NpoBeAEeHHA PO3PaxXyHKiB
BUPILUMTM  33Ja4yy  OUjHIOBaHHA  60MoBOI
epeKTMBHOCTI 3aCTOCYBaHHA BilACbK B onepau,ii 3
ypaxyBaHHAM 3aCTOCYBaHHA Pi3HUX BapiaHTiB PYC
32 Ppi3HMX YMOB MNOCTAHOBKM 33gadi LWOA0

BW3HAYEHHA CNiBBigHOLWEHHA cun, To6TO:

npsma 3aZa4va — KiNbKicTb 3ac06iB ypaXKeHHsA
Hawux BIiNCbK ¢ikcoBaHa, Yy MNPOTMBHUKA —
3MiHHa;

obepHeHa 3agaya — KifbKicTb 3acobis
NPOTMBHMKA GiKCOBAHA, Y HALLIMX 3MiHHA.

Bifices E(A) BapianT Ned

) Bapiant Ne2 \
0,800

OcHoBolo pekomeHAaaLin woao BuGopy pauioHanbHoro BapiaHty PYC i3
AeKinbKa anbTepHaTUBHUX NPUOBNU3HO PiBHMX BapiaHTiB € HOMoOrpama, fika
NOEAHYE Yy COBi MOKa3HUKU:

- e(heKTUBHOCTI 3aCTOCYBaHHA BiliCbk (601ioBa echeKTUBHICTL);

- cniBBi, 3acobiB y HalMX BIWCbK Ta NPOTUBHUKA;

\
\ T

iAHa KinbKicTb P

- ANS NOCATHEHHS 3afjaHNX NOKa3HUKIB
6o1oBoi echeKTMBHOCTI;

| EdexrrEricTs Oz CTEOpEHHA T2 |
p

/) cringiTHomenTs
oo siiftenx N(B)/N(4)

750 375 250 188 150 125 107 094 433 075 088
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i F
Homorpama f03BOASE BUPILIMTY NPAMY Ta
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BapiaHTy PYC i3 anbTepHaTUBHUX

Kimxicrs oaumam
osbpocrraN(A), T

BoFosl BIpaTH
OBTN(4), mr
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MantoHoK 3 — Homorpama pilleHHs 33434 BMbopy paLioHanbHOro ChiBBiAHOLEHHSA 3aC06iB yparKeHHs
NPOTUBHMKA Ta HALLMX BIMCbK 332 MOKa3HUKaMM NPUPOCTY 60MoBOi eHeKTUBHOCTI 3aCTOCYBAHHS BiMCbK
B onepadji Ta 60MoBMX BTPAT i3 ypaxyBaHHAM CTBOPEHHSA Ta 3aCTOCYBaHHS Pi3HMX BapiaHTiB PYC

BupiweHHs obepHeHOi 3agavi  [03BONAE
0bpatu paLjoHanbHY KifbKiCTb 3aC06iB yparKeHHs
ona PYC 3a ymoB 334aHOro NpPOTMBHUKA, WO, B

60/MOBOrO0  CKMaZly YrpynoBaHHA BIiMCbK i3
ypaxyBaHHAM cknagy PYC Ta  yTO4YHEHuX
NOKa3HWKiB 601M0BOiI ePeKTUBHOCTI 3aCTOCYBaHHA

CBOIO yepry, [,03BO/IUTb chopmyBaTM  YrpyrnoBaHHs BilACbK NifJl, Yac NPOBEeAEHHA Pi3HOro
pekomeHaauii woao BMOOPY paljioHaNbHOrO  BMAY OnepaLiii.
BUCHOBKM

TakMM 4YMHOM, 3anNpPOMOHOBAHI Yy CTaTTi ypaXyBaHHAM CTBOPEHHSA Ta 3acTOCYBaHHA
pekomeHZauii  WoAo  oujiHoBaHHA  OOMOBOI  Pi3HMX MOXAMBMX BapiaHTiB PYC B onepauii
edeKTUBHOCTI 3aCTOCYBaHHA BiMCbK i3 Wwnaxom 3aCTOCYBaHHSA po3pobneHoi
YpPaxyBaHHAM CTBOPEHHS Ta 3aCTOCYBAHHA Pi3HUX  HOMOrpamu;
BapiaHTIB  pPO3BiAyBaNbHO-YOAPHUX CUCTEM B OUiHUTW OOUINbHICTb CTBOPEHHA  Pi3HUX

ornepau,ii 4,03BONATL:

NigBUWMTK OBr'PYHTOBAHICTb pilleHb LWoAO0
CTBOPEHHA Ta 3aCTOCYBaHHA pPO3BiAyBa/bHO-
yaapHux cuctem 3C YKpaiHM B onepauisx;

NigBMWNTM  OMEpaTMBHICTb  MPOBEAEHHA
pPO3paxyHKiB  WO0A0 OujHIOBaHHA  60MoBOI
edeKTUBHOCTI 3aCTOCYBaHHA BIMCbK i3

BapiaHTiB PYC Ha eTani ix NpoeKTyBaHHA, WO, B
CBOKO  yepry, NigBUWMTb  OOCTOBIPHICTb
pe3ynbTaTiB  OUiHOBaHHA edeKTUBHOCTI  iX
3acToCcyBaHHA Ta OOIPYHTOBAHICTb HeobXigHMX
maTtepianbHMXx Ta ¢iHaHCOBMX pecypciB AanAa
CTBOPEHHA, YTPUMAHHA Ta 3aCTOCYBAHHA LMX
BapiaHTiB PYC.
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Cnucok BUKOPUCTAHUX AXepen
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PekomeHaauum no oueHKe 60eBoit 3¢pPeKTUBHOCTU NPUMEHEHUSA
BOMCK C YYETOM CO34aHUA U NPUMEHEHUA PA3/IMUYHbIX BAPUAHTOB
pa3BeAblBaTeNbHO-YAAPHbIX CUCTEM B onepaumuax

Aptem Pemes * 1A

* Corresponding author: ! agbloHKT, e-mail: remez.art.86@gmail.com, ORCID: 0000-0003-4970-1097

AHaunoHanbHbIM yHUBEPCUTET 060POHBLI YKpanHbl MMeHn MBaHa YepHAX0BCKOro, Np-KT BozayxodnoTtckui, 28, r. Kues, 03049, YkpauHa

AHHOMayusn

OnbIT NPUMMEHEHUA BOMCK B oOnepauusax OO6BEAUHEHHbIX CWA MOKasan HeobxoAMMOCTb
COBEpPLUEHCTBOBAHMA CYLLLECTBYIOLWMX NOAXOL0B OTHOCUMTEIbHO NPUHLMMIOB U cnocobos 60eBoro
NPUMEHeHWA TPYNMNMPOBOK BOMCK. CeroaHs YeTKo MpocC/exXuBaeTca TeHAeHUMA nepexoda oT
NNaTGOPMOLEHTPUYECKMX K CETEeLEHTPUYECKMM MNpuHUMNam BeaeHua 60eBbix AeNCcTBUN.
OOHUM U3 BO3MOMKHbBIX MyTEN Mepexona K CEeTEeLeHTPUYECKMM NPUHUMNaM BegeHus 6oeBbIx
OENCTBUIN ABNAETCA CO34aHMe pasBesblBaTe/IbHO-yAAPHbIX CUCTEM MNYTEM CUTYaLMOHHOIO
WMHTErpMpPOBaHMNA UMEIOLLLMXCA CUN U CPEACTB Pa3BenKM, YNPaBAeHNA U NOPaXKEHUA B Le/ieBble
CMUCTEMbI B €AMHOM MHPOPMALMOHHOM MPOCTPAHCTBE. PasBeblBaTeNbHO-yAapHas cuCTeEMaA
OO/MKHA ObITb MOCTPOEHA M3 MHOXecTBa NoAcucTem, 0b6beAMHEeHHbIX MHPOPMALMOHHbLIMM
OTHOLUEHMAMM, KOTOpble GYHKLMOHMPYIOT, Kak O4HO LiesIoe, Ha OCHOBE eAMHbIX NPUHLMMNOB U
npaBw/, C COrIaCOBAaHHbIMM OCHOBHbIMM TPebOBaHMAMM K UX cOCTaBAAOWMX. IHTerpupoBaHue
Pa3/INYHbBIX CUAT U CPEACTB B LLENEBBIE CUCTEMbI CO34aET NPEANOCHIIKM O HAANYMN HECKOIbKO
BO3MOXHbIX BapMAHTOB 3TUX CUCTEM, UMEIOWMX Pa3NYHbIE OUEHKU IPPEKTUBHOCTU WX
NPUMEHEHMUA, CTOMMOCTHbIE MOKA3aTe/IM UX CO34aHUA, COAEPKAHMNA U NPUMEHEHMUA, @ TaKKe
Pa3/inyHble BPEMEHHbIE UHTEPBAJbI NO MX CO34AHUIO U NpuBeaeHWe B HOEBYO rOTOBHOCTb.
OAHUM M3 KpUTEPWMEB MPUHATUA PELUEHUA O LenecoobpasHoCTM BbibOpa TOrO MAM MHOTO
BApMaHTa  pa3BeAblBATE/IbHO-YAAPHOW  CUCTEMbl  SIBAAETCA  MNOKasaTeNb  npupocTa
3¢ deKTMBHOCTN BOEBOro NPMMEHEHMA BOMCK 3@ CHET NPUHLMNOB CUHEPreTUYecKkoro s¢ppeKxTa B
C/ly4ae Co34aHMA U MPUMEHEHUWN PasHbIX BapWAHTOB pa3BeblBATE/IbHO-YAAPHbIX CUCTEM.
MpaKTUyeckana peanusauma NpensiorKeHUn Mo CO34aHWUI0 HOBbIX WM YCOBEPLUEHCTBOBAHME
CYLLECTBYIOLLMX pa3BeblBaTe/IbHO-YAAPHbIX cMcTEeM B BoopyKeHHbIx Cniax YKpauHbl, a TaKkke
pa3paboTKa MeToanYecKMX Noaxon4oB Mo Bbibopy Hambonee paLMOHANBbHOIO BapuaHTa 3TUX
cuctem byayT TpeboBaTb HaAMuMA oOnpedeneHHbIX MEeTOOUYECKMX pPeKoMeHaauuin ana
pa3bACHEHMA NOAXO[0B K oueHKe 6o0eBon 3pEKTUBHOCTM NMPUMEHEHUS BOMCK C y4yeTom
pe3y/bTaToB NPUMEHEHMA TOFO WM MHOFO BapWaHTa pa3BeblBaTe/IbHO-Y4APHON CUCTEMBI B
onepaunsax ObbeagnHeHHbIXx Cna BoopyrKeHHbIX Cua YKpanHbl. ABTOPOM B CTaTbe NpPeaioKeH
anroputm oueHKkn 6oeBoit 3OPEKTUBHOCTM MPUMEHEHUS BOMCK C YYETOM CO343HUA U
NPUMEHEHMA Pa3/INYHbIX BAPUAHTOB pPa3BenblBATE/NIbHO-YAAPHbIX CMCTEM B Onepauuun, Ha
OCHOBE KOTOpPOro CchOpMMpPOBaHbI OCHOBHblE pPEKOMEHAAUMW NO oOueHKe 6oesoW
3¢ PEKTMBHOCTM HA OCHOBE MPUMEHEHMUA Pa3BenblBAaTE/IbHO-YAAPHbIX CUCTEM B Onepauuu, a
TaK)Ke npuBeAeHbl NpaKTUYeckue pacdeTbl 60eBol 3GPEKTUBHOCTU PA3NMYHBIX BapUAHTOB
pa3BenblBaTeIbHO-YAAPHbIX CUCTEM W MPEAJIOKEHO HOMOrpammy Bblibopa paLMOHANbHOMO
KOZIMYECTBA CPeACTB NOopPaKeHMA pa3BesblBaTeNbHO-YAAPHOM CUCTEMDI B YCIOBUAX 3a43aHHOMO
KOZIMYEeCTBa CPeACTB NOPAXKEHNA NPOTUBHUKA.

Knouesvie cnoea: ougHWBaHWE, pa3BeAblBATE/IbHO-YAAPHAs CUCTEMA, CUHEPreTUYecKui
adodekT, BOMCKa.

Recommendations for evaluating the battle efficiency of the use
of troops taking into account the creation and use of different
options of reconnaissance-strike systems in operations
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Abstract

The experience of using troops in joint force operations has shown the need to improve existing
approaches to the principles and methods of combat employment of groupings of troops. Today,
there is a clear tendency of transition from platform-centric to network-centric principles of
warfare. One of the possible ways of transition to network-centric principles of warfare is the
creation of reconnaissance-strike systems by situational integration of existing forces and means
of reconnaissance, control and destruction into target systems in a single information space. The
reconnaissance-strike systems will be built from a multitude of subsystems united by
information relations, which function as a whole, on the basis of common principles and rules,
with agreed basic requirements for their components. The integration of various forces and
assets into target systems creates the prerequisites for the presence of several possible options
for these systems, which have different assessments of the effectiveness of their use, the cost
indicators of their creation, maintenance and use, as well as different time intervals for their
creation and putting them on alert. One of the criteria for making a decision on the advisability
of choosing one or another variant of a reconnaissance-strike systems is an indicator of an
increase in the effectiveness of the combat employment of troops due to the principles of
synergetic effect in the case of the creation and use of different versions of reconnaissance-
strike systems. The practical implementation of proposals for the creation of new or
improvement of existing reconnaissance-strike systems in the Armed Forces of Ukraine, as well
as the development of methodological approaches for choosing the most rational version of
these systems will require certain methodological recommendations to clarify approaches to
assessing the combat effectiveness of the use of troops, taking into account the results of
applying this or another version of the reconnaissance-strike systems in the operations of the
Joint Forces of the Armed Forces of Ukraine. The author in the article proposes an algorithm for
assessing the combat effectiveness of the use of troops, taking into account the creation and
use of various options for reconnaissance-strike systems in an operation, on the basis of which
the main recommendations for assessing combat effectiveness based on the use of
reconnaissance-strike systems in an operation are formulated, and practical calculations of the
effectiveness of various variants of reconnaissance-strike systems and a nomogram of the choice
of a rational number of means of destruction of a reconnaissance-strike systems in conditions
of a given number of means of destruction of the enemy is proposed.

Keywords: evaluation, reconnaissance and strike system, synergetic effect, troops.
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