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METOOUKA ONTUMI3ALII CKNALQY CUIT TA 3ACOBIB CMNOCTEPEXHOIO
NOCTA NiAPO3A1TY OXOPOHU OB’EKTIB BIMCbKOBOI YACTUHU

B cmammi npedcmaesneno memoouxy onmumizayii cknady cui ma 3acodie CnoCmepeiCHo20 nocma niopo3oiny
0XOpOHU 00’ €Kmig 8ilicbK08OI yacmunu. /lana memoouxa IpyHmy€emovcsa Ha NPOCMOPOBO-YACO8ill MOOei BUSHAUEHHS
MOACTIUBOCHE CBOEHACHOT NPOMUOLT NPOMUBHUKY CULAMU I 3ACOOAMU CROCMEPENCHO20 NOCMA NIOPO30LNy OXOPOHU
ma eupiulenHi onmumizayitinol 3adaui w000 GUSHAYEHHS CKIady Cul ma po3noodilly 60cHe8UX 3aco0ié
CHOCMEPENHCHO20 NOCma NiOPO30iNy OXOPOHU.

Memoouka onmumizayii cknady cun ma 3acodie cnocmepedscHo2o nocma niopo30iLy OXOPOHU IPYHMYEMbCS HA
BUSHAYEHHI MOXNCTUBOCTI ONEPAMUBHO20 Deazy8aHHs w000 3aXucmy 00’ €Kmy OXOPOHU, 4 MAKOHC HA BUSHAUEHHI
ONMUMANLHO2O0 CKNAOY CUN MA 3dC00I8 CROCMEPENCHO20 NOCMA W00 602He80i Npomudii NPOMUSHUKY 3
VPaxy8aHHAM HAAGHUX CUTL MA 3aco0ie niopo30iny 0XOpPOHU.

3anpononosana memoouxa 003601UMb SUPIWYEAMU PO NPAKMUYHUX PO3PAXYHKOBUX 3aday nio 4ac
opeanizayii HazeMHol 060poHU 06 €KMI8 GIICLKOBOI YACMUHU, a came. NOPIGHSIbHE KIIbKICHE OYIHIOBAHHS 60ZHEEUX
3ac00i6 NPOMUBHUKA, CNOCMEPEN’CHO20 NOCMA mda NiOpo30iny XOPOHU, BUSHAYEHHA OOYLIbHOI OalbHOCHI
BIOKpUMMSL 602HI0 CUAAMU MA 3ACO0AMU CROCMEPENCHO20 NOCMA RIOPO30LLYy OXOPOHU, 6UbIp HeoOXIOH020
HanpAmMKy ma weuoKoCmi nepecy8aHtsa C80iX OCHOBHUX 4ep2osux Cull ma 3acodig niopo3oiny 0XOPOHU, OYIHIOBAHHS
snaugy penvehy micyesocmi Ha pesynvmam npomuoii; OYiHI8AHHS eheKMmUBHOCmI 3aco0i8 GUABNEHHSI HA3EMHO20
NPOMUBHUKA, BUSHAYEHHS 8ENUYUH DOCKOMNIEKMIG 01 BOZHEBUX 3ACO0IE.

Knrouosi cnosa: onepamuene peazysamnus;, onmumizayis ckiady cuil ma 3acobig, CROCMEpexcHull nocm;
niopo30in 0XopoHu; 06 KM 0XOPOHU; PYOIdXC AmaKu.

CKJIaIy 3aco0iB
CIIOCTEPEXKHOTO 110CTa MiPO3AITY OXOPOHH MOXKE OyTH
MOPSIIOK BU3HAYCHHS ONTHMAJIbHOI KUIBKOCTI Ta BUIY
030pO€HHS  MOOUTPHUX  TAKTHYHHX  TPYNm  UIA
3a0e3rneuyeHHs il 10 CTPUMYBaHHIO IPOTHBHHKA
[16; 21]. TomOBHEHHSM 10 HAYKOBOTO OOTPYHTYBaHHS i
NpakTHYHOI peaiizauii OXOpoHH 00’€kTy (00’€KTiB)
BIICHKOBO{ YaCTHHU € MPOCTOPOBO-4acoBa MOJEIb IO
BU3HAUCHHIO  MOXKJIMBOCTI  CBOE€YAacHOI  MPOTHAIi
MPOTHBHUKY CHJIAMH 1 3aC00aMM CIIOCTEPEKHOTO ITOCTa
migpo3aimy oxoponu [17]. Tomy, BpaxoByroum aHaiis
OpraHi3amifHO-KepiBHUX  JOKYMEHTIB, METOJUIHUX
pEeKOMEHJaliil Ta pe3yJibTaTiB HayKOBUX JOCIIIKEHB,
MPOTIOHYETBCSI  PO3POOHUTH
CKJIQJly CWJI Ta 3aco0iB  CHOCTEPEXHOro IOCTa
MiOPO3IUTy OXOpPOHHW, SKa IIOJSIrae y BH3HAYEHHI

METOAUKH  ONTHMI3aIii CHJI Ta

Bctyn

[MocranoBka mpodaemu. [ IIrOTOBKA Ta
pearmizaiiii OOrpyHTOBAHOIrO pillieHHS 1 IUIAHY MO0
opraHizamii Ha3eMHOi OXOpPOHH 00’ekTy (00’ €KTIB)
BIHCHKOBOI YacTWHH, OpraHy YIpPaBJiHHS BiCBKOBOI
YaCTMHH, B  SIKOCTI  @HATITUYHO-TIPOTHOCTHYHHX
npoueayp sl IPUHHATTA pPIlIeHHS HEOoOXiJHO MaTh
3pO3yMiTy 1 HAOYHy METOIUKY, SIKa JO3BOJUTH
BU3HAUUTH ONTHUMAJBHUHA CKJIaJ CHJI Ta 3aco0iB
CIOCTEPEKHOTO MOCTa MiAPO3ALTY OXOPOHH B 33aJaHUX
ymoBax. JlaHa MeToauMka TIIOBHMHHAa 3a0e3nedyBaTH
BU3HAUEHHSI MOXKJIMBOCTI OIEPAaTHBHOIO pearyBaHHs
OO0  3aXHCTy OO0’€KTY  OXOpPOHH, a  TaKOX
336G3He‘1yBaTI/I BU3HAYCHHA ONTHUMAJIBHOI'O CKJIaay CUll
Ta 3aco0iB CHOCTEPEKHOTO II0CTa MIOAO BOTHEBOI

METOAMKY  ONTHMI3amii

MPOTUAIT MPOTUBHUKY 3 YpaxyBaHHSIM HasBHUX CHJI Ta
3ac00iB TAPO3ILTY OXOPOHH B ILIIOMY.

AHani3 ocTraHHIX JochaigkeHb 1 myOJikamii.
BimnmoBimHO  BEMOr  Oprafi3amiifHO-KepiBHHX  Ta
METOJMYHUX JOoKyMeHTiB [1-9], opranam ympaBmiHHs
BifiCPKOBHX YaCTWHHU BU3HAUEHO BiAMOBIIHUI MOPSIOK
opraHizauii HazeMHOI OXOpOHM 00’€KkTy (00’€KTIB)
BilicbKOBOi WacTHHHU. ICHye HayKoBHWiI iHTepec MIOHO
JIOCHII/DKEHHSI ~ IIpOLleCy  OpraHizamii  OXOpOHH 3
ypaxyBaHHSIM MPIOPUTETHOCTI TOT'O UM iHIIOTO 00’ €KTYy
[10-15]. B sikocTi HEOOXimHOI CKJIaJ0BOi YaCTHHU

MOJJINBOCTI OIEPATHBHOIO (CBOEYACHOT'O) pearyBaHHs
CHJI OXOPOHHM Ta BOTHEBOI NPOTHJIi NMPOTUBHHKY, IO
Ma€ HaMip 3HUIIUTH OO0’ €KT OXOPOHH BiHICHKOBOI
YaCTHHH.

Mera crarTi — po3poOKka METOAWKH ONTHMi3allii
CKJIQJly CWJI Ta 3aco0iB CHOCTEPEKHOr0 IOCTa
MiIPO3ALTY OXOPOHHU 00’ €KTIiB BIICHKOBOI YaCTHHH.

Buknaa ocHOBHOro martepiany

IMportec omTumizamii ckmamy cmwi Ta 3acobiB
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CMOCTEPEIKHOTO MOCTA MiAPO3ILTY OXOPOHHU MPOMOHYETHCS
BUKOHYBAaTH 32 HACTYIIHUMH eTanamu [22]:

— BU3HAYCHHS MOXKITHBOCTI OIepaTHBHOTO
pearyBaHHS IIOJI0 3aXUCTYy 00’ €KTY OXOPOHHU;

— BU3HAYEHHS ONTHMAIBHOIO CKIaay CHJI Ta
3ac00iB CIIOCTEPEIKHOTO ITOCTA 11[0JJ0 BOTHEBOT ITPOTHAIT
MPOTHBHHUKY 3 YpaxyBaHHSIM HasBHHX CHJI Ta 3ac00iB
MiPO3ALTY OXOPOHHU.

1. BusHayeHHS] MOJIMBOCTi  OMEPATUBHOTO
pearyBaHHs [I0/I0 3aXHCTY 00’€KTY OXOPOHH.

Po3paxyHKoBHil mporiec BUSHAYEHHS MOXKIIHMBOCTI
ONEPaTHBHOIO pearyBaHHS IIOJ0 3aXHUCTy 00 €KTy
OXOpOHH MOXK€ OyTH TPEACTaBICHWH Y BHIILIIL
HACTYIHOI NTOPUTMIYHOT cXeMu (puc.l1).
[TocnimoBHICT IFOT'O MPOIIECY € HACTYITHUM:

1. BBomsATeCcs BUXimHI JaHi (O[O0 OTpUMaHi B
pe3ynbTaTi CIIOCTEPEKEHHS Ta PO3BIAKH, Ta HASBHOIO
iH(OpMAIIi€I0 PO CTaH CBOIX CHIJI Ta 3ac00iB) €:

- DBHpO — JHAaJIbHICThL BUSBJICHHA IIPOTUBHHKA

BiI[HOCHO CIIOCTCPEIKHOI'O IMMOCTA,

— Opy7,0 — a3UMYT BUSBICHHS POTHBHHKA;
— Vg, — IMOBipHA IIBUJKICTB PYXY IIPOTHBHHKA;

— B — KyT IMOBIpHOrO HAmpsIMKY —pyXy
MIPOTUBHUKA;

— Ry — imosipua iHpOpMallis PO NaNbHICTh Aii
30poi MPOTHUBHUKA,

— D¢yp — manmbHICTB TO MiCIIs 3HAXOKEHHS CBOTX

OCHOBHHX YEPrOBHX CHJI BIJJHOCHO CIIOCTEPEKHOIO
10CTa,;

— ®cs0 a3UMyT MICId 3HAXO/KEHHS CBOIX
OCHOBHHUX Y€PrOBHX CHUII;
— Vg MOXJIMBA IIBHIKICTE pPyXy CBOIX

OCHOBHHUX YEpProBUX CHJI IiAPO3/IITy OXOPOHH Ha PyOixk
aTaky JUIsl NPOTHIIT IPOTHBHHUKY;

— Oy — HampsIMOK pPyXy CBOIX OCHOBHHX
YEeproBUX CHII MiAPO3AUTY OXOPOHH Ha PYODXK aTakd st
MPOTUAIT MPOTUBHHKY;

— Ricgf JANBHICTh 1ii 30poi CBOIX OCHOBHHX

YCProBUx CHUII;

— RiCH — JanbHICTH [iil 30poi CIIOCTEePEeKHOTO
1OCTa;

— Loamp — MOXITHBHI Yac 3aTPUMKH BiJi MOMEHTY
BHUSBIICHHS IPOTHUBHHKA JIO MOMEHTY IIOYaTKy

BHCYBAHHS CBOIX OCHOBHHMX YEPrOBHX CHUI JJIS IPOTHIIT
MIPOTHBHHUKY;

— Doy — JanpHIiCTb 10 00’€KTy OXOPOHH BiIHOCHO
CIOCTEPEKHOTO TTOCTA,;

— Aox — a3UMyT OO0’€KTy OXOpPOHH BIZHOCHO
CIOCTEPEKHOTO TIOCTA.

KoopauHatu Micist po3MIIIEHHS CIIOCTEPEHKHOTO
MI0CTa, CIIBIAJAlOTh 3 LEHTPOM IPSIMOKYTHOI CHCTEMH
KOOpJUHAT.

Puc.1. Anroput™ po3paxyHKOBOTO TIPOIECY
BH3HAYCHHS MOMUINBOCTI ONIEPAaTUBHOTO pearyBaHHS
11010 3aXHCTY 00’ €KTY OXOPOHU
JIxepeno: po3pobIeHo aBTOpaMHu.

Ha pwuc.2 mokazani BuUXigHI yMOBH JUI
PO3paxyHKy, a came:
—npoctoposi  BuximHi jaHi:  Dprpg, Opro,
Brpp» Dcsor @cs0+ ©csr Doxy Moy
— MMO3HAYEHHS
—O — wMicue 3HaXOMKEHHS CHOCTEPEKHOTO
ITOCTa MiAPO3 LTy OXOPOHH;
—E - imoOBipHe BHXiJIHC TOJIOKCHHS
MIPOTHUBHHKA;

— G — BuXiJHE TOJOXKEHHS CBOIX OCHOBHHUX
YeproBUX CHII MiAPO3ILTY OXOPOHH;
— C — micie 3HaXOKeHHS 00’ €KTY OXOPOHH.
Tobto Ha eram BBEIEHHS BHXIOHHX TaHHUX
OpraHOM  VIPABIIHHSA BIHCHKOBOI YaCTHHH, IPH
IJJaHYBaHHI HA3eMHOI OXOpPOHH 00’€kTy (00’€KTiB
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BIICbKOBOT ~ 4YacTWHM), Ha MIiACTaBi  pPe3yJbTATIB
OIIIHIOBAaHHS OOCTAHOBKM, POOJIATHCA MPHUITYIICHHS
IIOI0 MOXJIMBOTO MICISl BHUSIBJICHHS NPOTHUBHHUKA,
HalpsMKy Ta MIIBUJAKOCTI HOTo MPOCYBaHHs, MO0
CKJIaay, HasBHOTO O30pO€HHS Ta BIHCHKOBOI TEXHIKH
(OBT). Ha mixcraBi nmx NpuIyIieHb BU3HAYAIOTHCS
MicLsl PO3TAIlyBaHHS CIOCTEPEKHOTO IMOCTa Ta CBOIX
OCHOBHUX YEpProBHX CHJ TIiJIPO3JALTY OXOpPOHH 3
00OB’SI3KOBUM  YpPaxyBaHHSAM. MICISI  PO3MIIICHHS
00’€KTy OXOPOHHU, MOXKJIMBOT'O HAMPSAMKY Ta INBUAKOCTI
BUCYBaHHS CBOTX OCHOBHHX YEPIOBHX CHJI, HOTO CKJIALy
Ta HasisHOro OBT.

Puc.2. BuxiaHi yMOBH [UIsl pO3paxyHKy
xepeno: po3pobiieHo aBropamu 3a ganumu [1-9].

2. Ha ocHOBI BUXITHUX JJAHUX PO3PaxOBYIOTHCS:

— KOOpAMHATH  00’€KTy  OXOPOHH  BiJIHOCHO
CIIOCTEPEIKHOTO nocra.

XOX = DOX 'Siﬂ(?\.ox), (1)

Yox = Dox 'COS(A‘OX)* 2

— HpHMOKyTHi KOOpAUHATU MiCHeSHaXOH)KCHHﬂ

IPOTHUBHUKA:

X1p = Dpmpo 'Sin(mBHp0)+(VHP 't)'Sin(BUP)’ @)

e -cos(mBHp0)+(Vnp 't)'COS(BHp)’ (4)

KOOPJMHATH  MIiCII€3HaXOKEHHS
CBOiX OCHOBHHX YEPrOBHX CHII IiJPO3/1ITy OXOPOHH:

— NIPSIMOKYTHI

Xcs =Dcgo - sin ((pCe;O ) +Ves - (t _t3amp ) -sin ((X'CS )’ ®)

Ycs = Do - COS ((pCRO ) +Ves - (t _tsamp ) -COS (QCS )' (6)

— BIJICTaHb MiXK O0’€KTOM OXOPOHH Ta MOTOYHHM
MICIIeM 3HaXOKEHHS MPOTUBHUKA

dﬂpOx = \/(Xﬂp —Xox )2 +(Y17p —Yox )2 . (7)

— BIICTaHP MK CBOIMH OCHOBHHMH Y€PrOBHMH
CHJIAMHU MiIPO3/LTy OXOPOHH Ta IPOTHBHUKOM

dCsHp = \/(XCS - XHp )2 +(YCe _YHp )2 , (8)

— BiACTaHb MIXK CITOCTEPEIKHUM
MiPO3ALTY OXOPOHHU Ta IPOTHBHUKOM

IIOCTOM

derny = \/(ch X1 )2 +(Yerr —Yap )2 -(9)

3. Busnauenus MOJKJINBOCTI
CBOEYACHOT'O ONEPATHBHOTO pearyBaHHS IIOJ0 3aXUCTY
00’€KTY OXOpOHHU:

—yMOBa MOXIIMBOCTI TNPOTHAII TPOTUBHHUKY
CBOIMH OCHOBHMMH YEpProBUMH CHJIAMH IiJAPO3JLTY
OXOpOHH, TOOTO BenuuMHa BincTani dg,y, NOBHHHA

BHUKOHaHHA

6yTH MeHIIe a60 fopiBHIOBaTHCH R

—yMoOBa 3axHCTy OO’€KTy OXOpOHH, TOOTO
Bincraub dp7,0, nosunHa Gyt Ginbime Ri™;
—yMOBa MOXJIMBOCTI ~HpPOTHAII  IPOTUBHUKY

CHJIAMHM Ta 3aC00aMH CIIOCTEPEKHOTO MOCTA MiAPO3aiIy
0X0poHH, T00TO BincTanb dcyyp, NOBUHHA OyTH MEHILE

a00 OPiBHIOBATHCH RiCH .

4. Ilpu BUKOHAaHHI yMOB 3-TO €Taly BUKOHYETHCS
PO3paxyHOK:

— IIPSIMOKYTHI ~ KOOpJIMHATH  pyOexy
NIPOTHBHUKA CBOIMH OCHOBHUMH YEPrOBUMHU CHIIAMH

BIIHOCHO CIIOCTEPEKHOTO MOCTA IMiIPO3/Ty OXOPOHHU

aTaKu

Xpace =Yce
Xpace =Yce

Cs
arkugo degrp, <R,

(10)

- Z[aJ'II:HiCTI) a0 py6e>1<y aTaKy NpOTHBHUKA CBOIMH

OCHOBHHUMH YeproBUMHU CHIIaMH BiZTHOCHO
CIIOCTEPEXXHOTO I10CTA ITiAPO3IUTy OXOPOHH
Dpace =y X2acs +Y2 (12)
PACs — PACs PACs -

—BiICTaHb A0  MicCIsl  PO3TOPTaHHS  JIJIS
MIPOBEJICHHSI aTakW NPOTHUBHHKA CBOIMH OCHOBHHMH
YEproBUMHU CHJIAMH MIJPO3JUTy OXOpPOHH Bij iX
BHXI1JTHOTO MOJI0XKEHHS
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2 2
Lpacs = \/(Xceo ~Xpace)” +(Yes =Ypacs)”s (12)

—wyac, MO0 HEOOXIIHWH /IS BHCYBaHHS CBOIX
OCHOBHHX YEproBHX CHJ IiPO3AUTY OXOPOHH IS
MPOTUAIT NPOTUBHUKY

Lpac
tpacs = v ot (13)
Cs
— IPAMOKYTHI KOOPIOWHATH IMOBIPHOTO MICIII

aTakd TPOTUBHUKOM O0’€KTy OXOpPOHH BIJJHOCHO

CIIOCTEPEIKHOTO ITOCTAa

Xpaox =1,
P o dmpox < RJHP, (14)
Xpsox =Ymp
— MaJbHICT IO MICIli aTakKh MPOTHBHUKOM
00’€KTY OXOPOHH BiIHOCHO CIIOCTEPEHKHOTO MOCTA
Dpaon =X 2400 +YA (15)
PAOx — PAOx PAOx 1

— BiZICTaHb BiJ MICIS BHSBICHHS MPOTHBHUKA IO
Micus iMOBIpHOTO pyOexy araku 00’€KTy OXOpPOHH
MIPOTHBHUKOM

dpiox = \/(ano = Xpaox )2 +(Yr0 ~Ypaon )2  (16)

—yacy BHXOJy NPOTHBHHMKA Ha IMOBIpHUI pyOiX
aTaky 00’ €KTY OXOPOHHU

d

PAOx

thaox ==, = (17)
1p

— NPSIMOKYTHI KOOpPAWHATH N0 MicClsl iIMOBIPHOTO

3YOUHEHHs  TpoTuBHHKA  (pyOix Ne 1)

CIOCTEPEXKHOTO T10CTa MiPO3.ILITy OXOPOHH

ChUJIaMH

Xp1=Yp,
P aixugo dpox > RJUP;Dpl <R (18)
Xp1=Ymp
— JaJBHICTH O MICI MOMIJIHMBOTO 3yIMHHEHHS
MPOTUBHHUKA CHJIIAMHU CIIOCTEPEIKHOTO TOCTa MiAPO3.iTy

OXOpOHHU
Dpy = X5 +Y5 19

pL=\ApLtTp1 (19)

— BifIcTaHh, MO0  MOXE OyTe  mpoiiaeHa

MPOTUBHUKOM BiJl MiCLs BMSBJICHHS A0 Micls HOro
MOXJIMBOrO  3ynuHeHHA  (pyOix Ne 1)  cwiamm
CHOCTEPEXKHOTO TI0CTa MiPO3.ILTy OXOPOHH

dp = \/(ano - XP1)2 +(Y17po —Ypl)2 . (20)

—y4ac, 3a KUl IPOTUBHUK OyJe 3HaXOIWTHCH Ha
IMOBIPHOMY MICIIi 3yNMHEHHS CHJIAMU CIIOCTEPEIKHOTO
ITOCTAa MiIPO3ILTY OXOPOHH

tr =g, (21)

Ip
— IPSMOKYTHI KOOPIOMHATH Micls iIMOBIpHOTO
3yNMHEHHS  NpoTHBHUKA  (pyOixk Ne 2) CBOIMH
OCHOBHUMH 4epProBUMH CHJIaMU BIZIHOCHO

CIIOCTEPEXXHOTO I10CTA ITiAPO3.]I1UTy OXOPOHH
Xp2 =Y,

p Iip. C
oy | o d1pox >ijdeer <R™%, (22)
P2 = 'Ip

— DaJbHICTE 1O MICIs IMOBIPHOTO 3yNMWHEHHS

nporuBHUKa  (pyObk Ne2)  cBoiMH  OCHOBHMMH

YEproBUMHU CWJIAMH BIJJHOCHO CIIOCTEPEXHOI0 I0CTa
MaPO3 LTy

2 2

Dpp =y Xp2 +Yp2, (23)

— BIJCTaHb, 110 MOXeE OyTe poiiaeHa

NPOTUBHUKOM BiJl MiClLisl BHSBJICHHs JO Micus HOro

MOJKITBOTO 3YIMUHEHHS (py6ix Ne 2) CBOIMU

OCHOBHUMHU YEProBUMHU CUIIaMU Hiﬂp03}_'[iﬂy 0OXOpOoHH

dpp = \/(ano - XP2)2 +(Y17p0 —Yp2 )2 . (24)

—yac, 3a SKAH NPOTUBHMK Oy/e 3HAXOIUTHUCH Ha
IMOBIpHOMY Micli 3YIHHEHHS CBOIMH OCHOBHHUMH
YEeproBUMH CHIIAMH TiJIPO3/I1LTY OXOPOHH
dpy

tpy =
\Y, p

(25)

[Tpn HeBHKOHaHHI yMOB 3-TO eramy Moxe OyTH
BUKOHAaHMW Tiepebip BUXIAHUX 3HAYEHb, HAIPUKIIA]

Vegs Ocg. B pesymprari Takoro mepebopy MOXYTh

OyTd OTpUMaHI Jiala3oH 3HAaueHb KyTa Adc, Ta
. .. . . min
HeoOXiHa MiHIMaJbHA HIBUAKICTH iX pyxy Vg

Ha puc.3 moxkazani B3aeMO3B’S30K IIPOCTOPOBO
BUXIJIHUX JaHUX i3 pO3paxyHKOBHMH 3HAuCHHSMHU
Metoauku (etamu 2—4). Ha maHoMy pUCYHKY JOJATKOBO
BHKOPHCTOBYIOTHCS] HACTYTIHI ITO3HAYCHHS:

— S — MicIe MOKIMBOTO 3YNIMHEHHS IPOTHBHHUKA
(py6ix Ne 1) crmamu CIIOCTEPEKHOTO TTOCTA TTiAPO3 LTy
OXOPOHH;

- 82 - MiCI_[C MOXKJIMBOI'O 3yIIMHCHHS NPOTHBHUKA

(py6ix Ne2)  ocHOBHMMHM  (YEpPTOBHMH)  CHIIAMH
MiAPO3/UTy OXOPOHH;
— F — wmichoe (pyOix) araku NPOTHBHHKOM

00’€KTy OXOpOHH.
5. PesynbraToM po3paxyHKy € 3HaueHHA Lpycg,

tpacsr dp1y ters dpay o, dpgors tpgoxs AKi
JIO3BOJISITh MiITBEPIAUTH MOXIIMBICTh OIECPATUBHOTO
pearyBaHHs Ha Jii MPOTHUBHUKA CHJIaMH Ta 3aco0aMu
MIZPO3/TY OXOPOHH, B 33/IaHUX YMOBAX.

Ane CKJIaIHO OTHO3HAYHO BU3HAYUTU MOXJIUBICTh
OTIEPaTUBHOTO pearyBaHHSA MIOJ0 3aXUCTy 00 €KTY
oxopoHHU. CKIQJHICTh MOJSATAaE B TOMY, IO HEOOXiITHO
BpPaxOBYBaTH CIiBBIJHOIICHHS 3HA4YCHb BUXIJIHUX Ta
IHIIIUX ITOYATKOBHUX BEITUYMH, a CaMe:

— WBUAKOCTI V(, IO BIIHOMIEHHIO IO IIBHIKOCTI

VHp;
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— NAJIBHOCTI Ta [0 BIJHOIIEHHIO 10

NMATBHOCTI RJHP :

—KyTiB 0.c, Ta By, ;

— Hacy t3amp;

—BemnanH panbHocteit Doy, Dpro. Dego Ta

BIJIIOBI/IHO KYTiB Aoy, ®pr7,0+ PCq0 -

Puc.3. Cxema mporiecy po3paxyHKy MOKIHBOCTI
NpOTUAIT IPOTUBHUKY OCHOBHHMH (4EPTrOBUMH) CHIIAMH
Ta CHJIAMH CIIOCTEPEKHOTO MOCTA MigPO3ALTy OXOPOHH
Jxepeno: po3po0ieHo aBTopamMu.

Hanpuknan, He 3apxaum Oyzme BipHa TimoTesa Ipo

Te, IO IIBUIKICT, VYV, IIOBHHHA 3aBXIM OyTH He

MEHIIE  IIBUIKOCTI mob  3abe3nevynTH

Vi »
ONEpaTUBHICTh pearyBaHHs. ToMy MpH IUIaHYBaHHI
Ha3eMHOi OXOpOHU 00’€kTy (00’€KTiB BIHCHKOBOT
YaCTHHHU), HEOOXiJHO PpOOHMTH TPHIYNICHHS IO
HAWOLIBII IMOBIPHOTO MICIl BHSIBIICHHS TPOTHBHHUKA,
HamnpsIMKy Ta MIBHIKOCTI HOro TNpOCYBaHHS, HOro
ckmany, HasBHoro OBT. ToOTo BHKOpPHCTOBYBaTH

- . L . 1ip
HaiblbI iMOBIpHI faHi 1po Dprpo, ®pr0 . Rj ,

Bﬂp’ Vnp- Ile TakoX CTOCY€ThCS BiAIOBITHHIX

XapaKTEpPUCTUK CBOIX OCHOBHHMX YEpProBHX CHJ Ta
CIIOCTEPE&KHOTO  ITIOCTa, 3  ypPaxyBaHHAM  MiCLd
pO3MiIIeHHs 00’ €KTY OXOPOHH.

Ha puc.4 mokasaHi pe3yiabTaTd po3paxyHKy LIOAO
BU3HAYCHHS MOJMJIMBOCTI OIEPAaTHBHOIO pearyBaHHS
I10/10 3aXHMCTY 00’ €KTY OXOPOHH IPH 33/IaHUX BHUXIJHUX

YMOBaX.

PesynbraT  po3paxyHKy, BIANOBIAHO puc.4,
MOKa3ylTh, MIO MiCIe MOXJIHMBOIO  3yNUHEHHS
npotuBHuKa (pyOik Nel) cuinamu  CIOCTEPEKHOTO

nocra (Touka Sp) Ta MiCII€ MOXIMBOIO 3YIHHEHHS

npotuBHUKa (pyOik Ne 2) ocHOBHUMH (Y4eproBUMM)
CHIAMH MiAPO3TiNy OXOpoHH (TOuka S,) OymyTh

3HAXOAUTHCHh Jaimi BimHOCHO Miciil (pyOexy) aTaku
NPOTHBHUKOM 00’ekTy oxopond (touka F) Ta
BiIHOCHO 00’ekTy oxoponu (touka C). Lle o3Havae 110
MPOTHBHUK MOXE OyTH CBOE€YACHO 3YNHWHEHHH CHIaMU
CIIOCTEPEIKHOTO TIOCTA Ta OCHOBHUMH (YSPrOBHMH)
CIJIaMH MiAPO3AUTy oxopoHH. IIpo 1e Takox cBimuaTh
po3paxyHKoBi 3HaueHHs Op;, dpy, tpy, tpy , sIKi €

MEHIIIIMH BiJHOCHO PO3PaxyHKOBHX 3HaueHb Up, o, Ta
tpyor - TOOTO, IpH BIANOBIAHUX BHUXIAHMX YMOBaX

(puc.4) icHye MOXIHMBICTH ONEPATHBHOTO pearyBaHHS
HIOZ0  3aXUCTy O0’€KTy OXOpPOHM 1  CHJIaMH
CIIOCTEpE)XHOTO TIOCTa 1 OCHOBHHMH (YeprOBHMHN)
CHJIAMU TT1JIPO3/ILTy OXOPOHH.

Ha puc.5 mokasani pe3yipTaTi po3paxyHKy IIOAO
BU3HAYCHHS MOJMIIUBOCTI OIEPaTHBHOTO pearyBaHHsI
MOJI0 3aXUCTy OO0’€KTY OXOpOHH,
BUXIJHUX yMOBaX, Tpu 3MiHi nmme Vo, (BiZHOCHO

pU  3a/IaHUX
puc.4). B maHoMy BHMaaKy 3MiHIOIOTBCS PO3PAXyHKOBI
3HaueHHs Ups, tpy, Lpycy s tpacs - Miclie MOXKINBOTO
npotuBHUKAa  (pyOGik Ne 2)
(4eproBuMH) CHIIAMH MiAPO3IiTy OXOpoHH (TOuka S, )

SYIIUHCHHA OCHOBHHUMH

OyJie TIPaKTHYIHO CyMIIIeHUM 3 MiciieM (pyOeskeM) aTaku
MPOTUBHUKOM 00’ekTy oxopoHu (Touka F). Lle
0o0yMOBJIEHO  THM, IO 3MCHIIEHO  IIBHAKICHI
MOJJINBOCTI OCHOBHHMX (YEproBHX) CWJI, B TaKOMY
BHUIIATKY

30LTBITYEThCS  Yac 3MEHIITYETHCS

tpace s

BiacTanb Lpyc, . AJle Bce K Takd iCHye IMOBIpHICTb

TOTO, IO MPOTUBHHUK MOXE OyTH aTakOBaHMH IO TOTO,
SK BiH BUiiJe Ha Micle (pyOix) ataku 00’ €KTy OXOPOHH.
Ile moB’s3aHO 3 THM, IO TpPU pealizaimii BOTHEBUX
MOJJINBOCTEH CHJI Ta 3aco0iB CIIOCTEPEKHOrO II0CTA,
OPOTUBHUK MOXe OyTM 3yNMHEHWH, IO JacTb
MOJJINBICTh OCHOBHHMM (4EpProBHM) CHJIaM BUIIEPEAUTH
NpOTUBHMKAa Ta arakyBaru ioro. ToOrto, mpu
BUXiIHUX  yMmoBax  (puc.5) icHye
MOXJIUBICTh ONEPATHBHOIO PEaryBaHHS MIONO 3aXHCTY
00’€KTYy OXOpPOHH CHJIAaMH CIIOCTEpPEKHOTO IIOCTa, a
TAaKOXK, XO4Ya 1 Jemo YyCKIaJHEHO, 1
(4eproBUMM) CHITAMH TiAPO3ILTY OXOPOHH.

BIIOBIAHAX

OCHOBHHMU
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Ha puc.6 nokasaHi pe3ysibTaTé po3paxyHKy IOJO
BH3HAYCHHS MOJJIMBOCTI OINEPAaTHBHOTO pEaryBaHHA
11010 3aXHUCTY 00’ €KTY OXOPOHHM ITPH 33/IaHUX BHUXIJHUX

yMoBax IpH 3MiHl Vi, , Oy, RiCH (BimHOCHO puc.4).

B jmaHomy Bumamky 3MIHIOIOThCS — PO3pPaxyHKOBI

3HAYCHHA dPl’ tPl’ dPZ’ tPZ’ LPAC@* tPACB' MiCHe

MOXIIMBOTO 3YIHMHEHHS TPOTHBHHKA (pyOik Ne 2)
OCHOBHUMH (4E€PrOBUMHM) CHJIAMH MiAPO3IITY OXOPOHH
(Touka S,) Oyne nmami BigHOCHO Micus (pyOexy) aTaku

OPOTHBHUKOM 00 €KTY 0XOpOoHH (Touka F ).

Puc.4. Pe3ynpraTn po3paxyHKy 11010 BU3HAYCHHS MOXJIMBOCTI
OTIEPaTUBHOTO pearyBaHHs 010 3aXUCTy 00’ €KTy OXOPOHU
Jlxepeno: po3pobIeHO aBTOpaMu.

Puc.5. Pe3ysnprati po3paxyHKy LIOJO0 BH3HAYCHHS MOXKJIMBOCTI
OIEpPaTUBHOTO PearyBaHHs OO0 3aXHUCTy 00’ €KTy OXOPOHH, IpH 3MiHi jumte Vi, (BigHOCHO pHC.4)

Jxepeno: po3poOIeHO aBTOpaMH.
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Ile oOymOBICHO TUM, IO 30UIBIICHO MIBHIKICHI
MOJKJIMBOCTI OCHOBHHMX (YEPrOBHMX) CHJI, B TaKOMY

BUNAAKy 3MEHHIyeTbCsA 4ac lpyc-,, 30LIBIIYETHCA

BiacTanb Lp,c, . [Ipu Takux ymMoBax IPOTUBHUK MOXKE

OyTH aTakoOBaHWUl OCHOBHUMH (YEPrOBUMH) CHIIAMH
MIPO3Iy OXOPOHH, J0 TOTO SIK BiH BHiAE Ha MicIe
(py0ix) ataku 00’€KkTy OXOpOHH. Ane 6e3 HiITPUMKH
cui Ta 3aco0iB crocTepexHoro mocta. lle mo’s3aHo 3

RiCH

THUM, IO € B JIBa pasdu MCHLIC IO piBHSIHO 3

nonepeaHiMu pesynbTatamu  (puc.4-5). Tobto, mnpu
BIAMOBIAHMX  BUXimHMX ymoBax (puc.6) icHye
MOXKJIMBOCTI OIEPATHBHOIO PearyBaHHs INOAO 3aXHCTY
00’€KTy OXOpPOHH JIHIIE OCHOBHMMH (YEpPrOBHMHN)
CHJIaMU T1IPO3/ILTy OXOPOHH.

Ha puc.7 moka3zaHi pe3y/ibTaTH PO3PaXyHKY IIOI0
BU3HAYCHHS MOJIJIMBOCTI OIEPAaTHBHOIO pearyBaHHS
I0/I0 3axHCTy OO0’€KTYy OXOpOHM, HpH 3aJaHUX

BUXIIHUX YMOBax, Impu 3MiHI Vi, -

(BimHOCHO puc.4). B maHoMy BHIAIKy 3MIHIOIOTHCS
po3paxyHKOBi 3HaUeHHS Opy, tp1, dps, tpo, Lpycy,
tpyce - Miclie MOXIMBOTO 3YNUHEHHS HMPOTUBHHUKA
(py6ix Ne 1) cumamu CIIOCTEpERHOro TocTa (Todka Sy )

Ta Miclle MOXIIMBOTO 3yNUHEHHs IPOTHBHUKA (PyOix
Ne 2) ocHOBHMUMH (YeprOBUMH) CHIIAMH  ITAPO3ILTY
OXOpOHHM (TOYKa S, ) OyoyThb 3HAXOIUTHCH MDK MiCIIEM

(pyOexxem) araku TPOTHBHHKOM 00 ’€KTY OXOpPOHH

(touka F) ta camum 06’ektom oxoponu (touka C). Ile
O3HaYae, [I0 NPOTHBHUK HE MOXE OYyTH CBO€YACHO
3YINUHEHUHA  CHUJIAMH  CIIOCTEPEKHOr0  T0CTa  Ta
OCHOBHMMH (YE€PTOBUMH) CHJIaMH MiAPO3/Ty OXOPOHH.
e 0OymoBIEHO THM, IO 3MCHIICHI B JIBa pa3u BUXiTHI

3HAYCHHS Ta IMpu Takux ymoBax
NPOTUBHUK HE MOXKe OyTH aTakOBaHUH OCHOBHUMH
(deproBuMM) CHIIAMH IIPO3IITy OXOPOHH, O TOTO SK
BiH BHiiie Ha micue (pyOik) araku 00’€KTy OXOpPOHH.
Tob6ro, mpu BIAMOBIAHUX BHXIJAHHUX yMOBax (pwuc.7)
HEMa€e MOXKJIMBOCTI OIEPAaTHBHOI'O pearyBaHHsS I0J0
3aXUCTy  O0’€KTY  OXOpOHH OCHOBHHMU
(ueproBuMHM) CHJIAaMM TIIPO3JALTY OXOpoHH. SIKIo
MiATBEpIKEHA MOXKIIMBICTH OIEPATUBHOTO pearyBaHHSI
Ha Jii OPOTHMBHHMKA BCiMa CHJIIAMH Ta 3acobamu
migpo3miny oxopoHu (NIPHKIaAy, MO TOKa3aHWi Ha
puc.d), TO B  SAKOCTI  pe3yNbTaTiB  MOXYTb
BHKOPHCTOBYBAaTHCh  JOAATKOBO iHINI  JaHi, IO
OTpHMaHi Ha YeTBEPTOMY €Talli pO3paxyHKy, a came:

— KOOPAMHATH Ta JAIBHICTH A0 MICISI MOXIIMBOTO
3yNUHEHHs  OpoTUBHUKA  (pyOik Nel)  cuimamu

CIIOCTEPEKHOI0 TMOCTa MiApo3ainy oXopoHu Xpi, Ypi,

JIAIIC

Dp1;

— KOOpAMHATH Ta AATBHICTH IO MICIS iIMOBIPHOTO
3YyIMHEHHs  TNpoTHBHUKa  (pyOix Ne2) CBOIiMU
OCHOBHHUMH YeproBUMH CHJIaMH BiZTHOCHO

CIIOCTEPEKHOTO IocTa miapo3aity Xpy, Ypy, Dpy;

Puc.6. Pe3ybrati po3paxyHKy 11010 BU3HAYCHHS MOKJIMBOCTI ONIEPATUBHOIO

pearyBaHHS IIOJ0 3aXHCTy 00’ €KTY OXOPOHH, PpH 3MiHi V-, , O ¢y, RiCH (BigHOCHO pric.4)

Jlxepeno: po3po0iieHO aBTopaMHu.

96



36ipnux nayrxosux npays JHIJI BC OBT, 2023, Bun. 3(17)

ISSN 2706-7386

Puc.7. Pesynbratu po3paxyHKy 11010 BU3HAYCHHS MOXJIMBOCTI ONIEPAaTHBHOTO

earyBaHHs 1010 3aXUCTy 00’ €KTY OXOPOHH, IIPH 3MiHi V-, ,
> Cs

Rice , RiCH (BizHOCHO puc.4)

Jlxepeno: po3pobIeHO aBTOpaMH.

— KOOpIMHATH Ta JalbHICTh J0 PyOexy arTaku
MPOTHBHUKA CBOIMH OCHOBHHMH YEPTrOBHMH CHIIAMH
BIJJHOCHO CIIOCTEPEXHOI0 I0CTa HiAPO3IIy OXOPOHH

Xpacss YPacs» Dpacs:
— KOOpJIMHATH Ta JAJIBHICTH 110 Micus (pyOexy)
aTakd TPOTUBHUKOM O00’€KTy OXOpPOHH  BiJJTHOCHO

CIIOCTEPECIKHOTO ITOCTa XPAOX , YPAOX , DPAOX .

e n03BONMUTH BHM3HAUUTH BINNOBIAHI pyOexi 3
METOI0 peaji3alii ONepaTHMBHOTO pearyBaHHs II0/0
3axucty 00’exkTy oxoponn. Ha puc.8 mnokazaHa
OLIIHOYHA CXEMa peai3allii MOXKJIMBOCTI OIEpaTUBHOTO
pearyBaHHs IIO0 3aXHCTy 00 €KTY OXOpPOHH, Ha SKii

MTOKa3aHi BiJIIIOBiTHI pyOexi. Ha puc.8
BUKOPHCTOBYIOTHCS HACTYIIHI [TO3HAYCHHSL:

—PLPl - pyOixk MOXIMBOrO 3yNUHEHHS
npotuBHUKa (pyOik Ne 1) cmimamu  croctepexxHOTo
ITOCTAa MiIPO3IiTy OXOPOHU;

—PLP2 — pyOiX MOXIHMBOTO 3yIHHEHHS
npotuBHUKa  (pyOik Ne2)  cBOIMHM ~ OCHOBHHMH
YEeproBUMH CHJIAMH IT1JIPO3/LTYy OXOPOHH;

—PLPAOx — imoBipHuii pyObk  araku

NPOTHBHUKOM 00’ €KTY OXOPOHH;

— PL PACB — py0ix MOXIHBOI aTaKil IPOTHBHUKA
CBOIMH OCHOBHMMH YEPrOBHMH CHIIAMH;

— PL — abpesiatypa Bix anri. Phase Line (dasosa

JMiHIS), SKa BUKOPUCTOBYETbCA IS  TO3HAYEHHS
pyOexiB.
Ha migcraBi pe3ynbTariB  po3paxyHKiB  Ta

ouiHoyHoi cxemu (puc.8): 3 ypaxyBaHHSIM JaHUX
MICIIEBOCTI, TaKTUKO-TEXHIYHUX XapaKTePUCTUK CHII 1
3ac00iB CIOCTEPEKHOr0 TOCTa Ta MiAPO3/LY OXOPOHH,
XapaKTEPUCTUK PO3MIIIECHHS 00 €KTY OXOPOHH, a TAKOXK
IMOBIPDHUX TaKTUKO-TEXHIYHUX XapaKTEPUCTHUK CHI 1
3ac00iB MPOTHBHHKA — MOYKHA BU3HAYUTH PAlilOHU yBaru
moxo mined ocoOnmBOi BakiaMBOCTI (reorpadiuHui
paiioH 3 [UIIMH  OCOOJIMBOI  BaXKJIMBOCTI,
MIPE/ICTABIISIE IHTEpEeCH IS CBOIX Biiichk) [18-19]. Ha
puc.9 rmokaszaHa 3arajbHa cxema peaizaiii MOXKJINBOCTI
OIIEPAaTHBHOTO pearyBaHHs MIOAO0 3aXUCTy OO0 €KTy
OXOpPOHM B 3a/laHMX YMOBax, Led paliOH MO3HAYAEThCA
sk TAl — Targeted Area of Interest (paiton yBaru o0
et ocobaMBoi BaxkiMBOCTi). B Mexax paiionis TAI 1
ta TAl2 mpn 3amaHnX BHXIZHAX ITaHUX Ta YMOBAax
MPOTHBHUK MOXe OyTH 3yNHMHEHWH (aTakoBaHMH,
3a0nokoBaHu#, mpuaymenui i T. iH.). Toéro TAI 1 Ta
TAI 2 BinmoBinaroTh MOXJIMBUM pyOeXaMm 3yNUHEHHS
MIPOTHBHHUKA CHJIAMH CIOCTEPEXKHOTO IT0CTa Ta CBOIMH
OCHOBHUMH YEProBUMH CWJIAMH IIiAPO3JIITY OXOPOHH
Bigmosizuo (PL P1 ta PL P2 — auB. puc.8).

Ha puc.9 BUKOPUCTOBYIOThCS
MO3HAYEHHS:

— AOI — Area of Interest (paiioH iHTEpecy) — ToOTO
JIISTHKA MICIIEBOCTI Jie 3/1IHCHIOIOTBCS 3aXOM BEICHHS
pO3BiOKM BciMa CHJIaMH Ta 3aco0aMH  MiAPO3ILTY
OXOpPOHH, IIOZ0 CBOEYACHOTO BUSIBJICHHS IIPOTHBHUKA;

—NAI — Named Area of Interest (pafion
NOCHJIEHOT yBarw), TOOTO JUISHKA MICIIEBOCTI Je
3IIICHIOIOTBCS 3aXOQW BEICHHS PO3BIAKH CHWJIAMH Ta

SIKUH

HaCTYTIHI
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3acobaMu CIIOCTEPE)XXHOI'0  I0CTa
MiIPO3IITy OXOPOHH, IMOAO CBOEYACHOTO BHUSBICHHS
MPOTHBHHUKA. B pe3ynbraTi BUKOHAHHSA alTOPUTMY
PO3paxyHKOBOTO TIPOLIECY BH3HAYEHHS MOMIIMBOCTI

OIICPATUBHOI'O pearyBaHHsA IOAO 3aXUCTy O6’€KTy

KOHKPETHOI'O

oxopoHu (puc.l) Ta pekOMeHAaliil MIOJ0 WOro
BUKOHAHHSA, DPO3POOJSAETHCSA 3arajbHa CXeMa IUIaHy
opraHizanii Ha3eMHOi OXOpOHH OO0’€KTy BIHCBHKOBOI
YaCTHHH B 33laHUX yMOBax (puc.9).

Puc.8. Oninouna cxema peaiizailii MOXKJIMBOCTI ONIEPATHBHOTO
pearyBaHHS LIOJI0 3aXUCTY 00’ €KTy OXOPOHH
Jlxeperno: po3pobIIeHO aBTOpamu.

Puc.9. 3aranpnaa cxema pealizallii MOXKIIMBOCTI ONIEPAaTHBHOTO
pearyBaHHs 1100 3aXUCTy 00 €KTY OXOPOHH B 33IaHUX YMOBax
Jlxepeno: po3poOIeHO aBTOpaMHU.
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2. BU3HaYeHHsSI ONTHMAJBHOIO CKJAAy CHJI Ta
3ac00iB CHOCTEpPE:KHOTO TOCTa WI0I0 BOTHEBOI
NPOTUAIl MPOTUBHUKY, 3 YPAXYBAHHAM HASIBHUX CHJI
Ta 3ac00iB MiIPO3/1ijy 0XOpOHM.

[Micns anamizy Ta BHU3HAYEHHS MOXKIMBOCTI
ONEPaTHBHOIO pearyBaHHS MIOJ0 3aXUCTy OO0 €KTY
OXOPOHH HEOOXIHO BH3HAYUTH ONTHUMAIIBHUN CKIIAJ
CHJI Ta 3aCO0IB CITIOCTEPEKHOTO MOCTa IIOJ0 BOTHEBOT

npoTUAii NPOTHBHUKY Ta MIATPUMKH  OCHOBHHX
(4eproBux) CHII OXOPOHH.
Po3paxyHkoBuii  mpomec 1O BU3HAYEHHIO

ONTHUMAJBHOIO CKJIaAy CHJI Ta 3aCO0IB CIIOCTEPEKHOTO

[OCTa MIONO BOTHEBOI NPOTHAIl NPOTUBHUKY 3

ypaxyBaHHSIM HassBHUX CHJI Ta 3aC00IB MiIPO3/LTY MOXKeE

OyTH TpeACTaBi€Ha Yy BUTISAI AITOPUTMIYHOI CXEMH

(puc.10). ITocniOBHICT LBOTO MPOLECY € HACTYIMHOO:
1. BuxigHuMy JaHUMH U PO3PAXyHKY €:

— miHO — Bara Ooempumacy 3paska 030pO€HHS

| -TO TUITY MiAPO3/IiTy OXOPOHH, KT

- ViHO — cepenHsl IMBHIKICTh OOepHIiacy 3paska

030pOEHHS | -T0 THIy IMIAPO3Aily OXOPOHH Ha
JaJLHOCTI HOro AificHOrO BOrHIO, M/C;

- NiHO — OOEKOMILIEKT 3pa3ka 030pOEHHS | -ro
TUITY TiAPO3AITY OXOPOHH, IIIT;

— biHO — OoHoBa HIBUAKOCTPUIBHICTH 3pa3ka
030pO€HHS | -TO THITY MiAPO3ALTY OXOPOHH, IIT/C;

— RiHO — NaJbHICTh IiHICHOTO BOTHIO (e(heKTHBHA
NAJbHICTE) 3pa3ka O030pPOEHHS | -TO THIY MiAPO3ITY
OXOPOHH, M;

— m?p

j -TO BHIy IPOTHBHUKA, KT

— Bara OoerpuIiacy 3paska O030pO€HHS

-V ij — cepeHs IIBUAKICTH OOEHPUIIACY 3pa3Ka
030pO€EHHS | -TO BHy MPOTHBHHUKA Ha JATBHOCTI HOTO
IIHACHOTO BOTHIO, M/C;

- NJHP — OOEKOMILIEKT 3pa3Kka 030pPOEHHS | -I'0

BUAY NIPOTUBHUKA, LT,

IIp . . .
— bj — OoifoBa MIBUAKOCTPIJIBHICTH 3pa3ka

030pOEHHS | -TO BHIY TIPOTHBHHKA IIIT/C;
p . .
—R j— AAIbHICTb JiHCHOrO BOTHIO (ebexTuBHA
JIAIBHICTh) 3pa3ka 030POEHHS | -TO BUy NPOTUBHUKA, M;
Y. 710 . . 6 .
- — KUIBKICTh 030pPOEHHS | -T0 THITY, IO € B

HAsBHOCTI y WiApO31imi
3aCTOCOBAHE, O

OXOpPOHH Ta MOXe OyTH

— Rjj — xoedinient 60i0B0i epeKTUBHOCTI 3paska

030pOEHHS. | -r0 THIy, [0 3HHUIIEHHIO 030POEHHS

(TexHiKM) | -TO BUIY MPOTHBHHUKA,;

Hp . . . . .
-7 j — IMOBIpHA KiIIbKiCTh 030po€eHHS (TEXHIKN)

J -TO BUY IIPOTUBHUKA, OJ,

— 1| — 3aIJIaHOBaHE CHIBBiJHOIICHHS CHJI CTOPIH.

Puc.10. Anroput™ po3paxyHKOBOT'O ITPOLIECY
BU3HAUEHHS ONTUMAaJIbHOTO CKJI/ly CHJI Ta 3ac00iB
CIIOCTEPEIKHOTO MOCTA II0I0 BOTHEBOT POTHI1
MPOTUBHHKY, 3 ypaxyBaHHSM HasBHUX CHJI Ta 3aC001B
iIPO3 1Ty OXOPOHHU
Jlxepeno: po3pobIeHO aBTOpaMu.
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2. Po3paxyHOK BOrHEBUX MOTEHLIAIIB 3pa3KiB
030pOEHHS Ta TEXHIKH MiIPO3/LTy OXOPOHU BiHO i cun
MIPOTHBHUKA BJHP , Ta BUXIJHMX BOIHEBHMX IOTEHIIATIB
nigposainy oxopon Wypg 1 cun nporusanka Wy,
3IIACHIOETBCA 32 HACTYIIHUMH (hopMyIamu:

(10 (\,110\2
(")

B0 _ — .NJTO |.BT10 RITO (26

wm@mf
BJHP— % .NJHP .bJHP.RIHP' (27)

I
110 IO
W00 = ZYi ‘BT

(28)

i=1

: Iip gllp

WHPO:ZYJ- BT (29)

j=1
3. Tlomyk  onTUManbHOI  KUIBKOCTI  3pa3KiB
030pOo€HHS  BIJIIOBIIHOTO THUILy, LIO MOXYTh OYyTH
NpU3HAUeHI  JUIs  CIOCTEPEeXKHOro  I1ocra  Ta
ONTHUMAJIBHUHM  PO3MOAUI  IOTO  O30pOEHHA I
3HHIICHHS  030po€HHS  (TE€XHIKM)  TPOTHBHUKA.

MareMaTH9HO, JaHa ONTUMI3aIliifHa 3a7a4a, MOXe OyTH
BHpIIICHA  METOJaMHU
3aransHOTO By [16; 25].
YMoBaMu [yis TIONIYKY ONTHMAIBHOIO CKJIaIy CHII
Ta 3aco0iB  CHOCTEpE)XHOTO TIOCTa  MiAPO3ALTY

JIHIHHOTO  TIpOrpaMyBaHHS

OXOpOHHU €:

— KOKHUI ~ €JIeMEHT MaTpuIl x 11 , KA

BIJIMOBiIa€ ONTHMANIBHIA KiIBKOCTI 030pPOEHHS | -TO
Ty  CIOCTEPEKHOIO  IOCTa, IO Oyt
MPU3HAYEHO JJIsl 3HUIICHHS O030pO€HHS (TEXHIKM)

MOXCEC

MPOTUBHHKA | -TO BULIY ( xijCH ), Ha IOYAaTKOBOMY eTarti

Ta YNPOJOBXK BCHOT'O IMPOIECY MOIIYKY ONTHMAaIbHOTO
CKJany moBWHEH OyTh Oinmbime abo IOpiBHIOBATHUCH
HYJIIO;

— ONTUMAaJIbHA KUTBKICTB 030pO€HHA
CIOCTEPE)KHOI0 TI0CTa IIOBHHHA BU3HAYATHCH IIPH
yMOBI  Toro, o0  CIIBBiIHOMIEHHS BOTHEBHX
MOTEHLIIIB MiJPO3JUIIB HE IIOBHHHO OyTH MEHIIe
3aIUIAHOBAHOTO  BIJHOCHOTO  CIIBBIAHOIIEHHS  CHI
CTOpIH 1!

I 3
W00 - B0 Y X;;
i1 i1

J |
Z 110 z
j=1 i=1

2 (30)

—O6MC)KCHH$I, moaA0 BHUKOPUCTAHHSA HAsABHOI'O

030po€eHHS MiAPO3AlTYy OXOpoHU Y~ , 3 ypaxyBaHHSIM

3aIUTaHOBAHOT'O  CIIBBIIHOIIGHHS CHJ CTOpiH 1],

BCTaHOBJIFOETHCS Bi/IMOBITHOK CUCTEMOIO PIBHSIHb:
Cll CIl CIl 110
Xll +X12 +...+X1j SY]_ ‘N

X5+ X5+ x5 <v 0

(1)

XSH + Xlgn +...+ XIJCH SYiHO ‘M
[inpoBa (dhyHKIIS, sIKa XapaKTepu3ye
MaKCHMaJIbHy  BEJIMYMHY  3alOMAiSTHOrO  30UTKY

MIPOTUBHUKY, NpH 3HMIIeHHI Horo OBT BormeBnmmu
3ac00aMU CIIOCTEPEKHOTO OCTA, MAE HACTYITHUN B!

F(x)= iB?p'ZIIXuCH'Ku- (32)

j=1 i=1

Bennumna 30MTKYy XapakTepu3ye MaKCHMalIbHO
MOJKJIMBY BEJIMYMHY BOTHEBOI MOTY>KHOCTI MPH 3HUIICHI
OBT mnpoTuBHHKA, Ha $Ky MOXE 3HU3HUTHCH HOTO
BHXiJIHA BOTHEBAa IIOTYXHICTh WHp0~ Jlo ckiIamoBuX

30MTKY (UIKOAM) MOYTh OYTH BiJHECEHi 3HUILCHHS,
TIOIIKO/KEHHS ab0 BuBeneHHs 3 maxy OBT.
OnTuManpHa 3pa3kiB  030pOEHHS
BIJIIIOBITHOT'O THITY, 1[0 MOXXYTh OyTH MPH3HAYCHI IS
CIIOCTEPEKHOTO MOCTA T4 ONTHMAIBHUI PO3MOILT IHOTO
030pOEHHS ISt
BU3HAYAETHCA 10

KIJTBKICTH

3HUIICHHS 030pO€HHS  (TEXHIKH)

IIPOTUBHHKA, MaKCUMAJIbHOMY

3Ha4YeHHIO 111boBOT (yHkuii F (X CH) — max .

4. Pe3ynpraToM PO3paxyHKy (motryky
ONITUMAIIBHOT'O CKJIAJy CHJI Ta 3aC00iB CIOCTEPEKHOTO
MOCTa WIOAO0 BOTHEBOi NPOTUAII HPOTHUBHUKY, 3
ypaxyBaHHSIM HasBHHX CHJ Ta 3aco0iB MiZpo3miry

OXOPOHHU) € 3HAYCHHS MaTpuIl X cn , KOKHHMH €JIEMEHT
SKOi BIJTIOBia€ ONMTHMAJbHIA KUTBKOCTI O030pOEHHS
i -r0 THUMy CHOCTEPEXKHOr0 TMOCTa, IO MOXE OyTH
MPU3HAYCHO [UIA 3HUIIEHHS O030pO€HHS (TEXHIKN)
NPOTUBHHKA | -TO BUJLY.

HasiBHicTh 030poeHHS (a caMe JIanbHICTh) 1
MOJKJIMBICTD TIPOTHIIT 3a0e3reuye MUTTEBY PEaKIio Ha
nii  TPOTMBHUKA JO0 HPUOYTTS
(4eproBHX) CHII MAPO3LTY OXOPOHH.

SIkmo B 3aMuUCIi pillleHHS Ha OXOpPOHY 00’€KTy
BIHCHKOBOT

CBOIX OCHOBHHX

YaCTHHHM MiApo3aiTy Oyae BU3HAUEHO
HeoOxigHicTh nopaxxeHHs OBT mpoTuBHMKa BOrHEBUMHU
3acobaMHl CHOCTEPEKHOTO TIOCTa, LI 3abe3redeHHs
OIIEPAaTHBHOIO pearyBaHHS OCHOBHUX 4YEProBUX CHII
(pe3epBHHMX Tpyl) 3 YypaxyBaHHSAM yMOB 0O0HOBOI
00CTaHOBKH, JAJBHICTH Aii 030POEHHS CIIOCTEPENKHOTO
10CTa MOBHHHA 3a0e3IeuyBaTy [IOPaKEHHS IPOTUBHUKA
JO TOro, sK BiH Oyne 3JaTHUH 3HUIIMTH OO0 €KT
oxopoHu. Takoxk, 3 METOI0 3a0e3IeueHHs XKHUBYUOCTI Ta
MaHEBPEHOCTI CHJI Ta 3aco0iB CIIOCTEPEKHOTO IT0CTA,
030pO€HHSI TIOBMHHO OyTH MOOLTBHHM (IEPEHOCHHM) 3
METOI0 MOXJIMBOCTI 3/IHCHEHHS MaHEBpY, a TaKOX
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(YHKIIOHYBaTH 3a MNPHHIMIIOM “BHUCTPLINB-3a0yB”,
TOOTO MaTH CHCTEMY CaMOHABEIEHHS.

BucHoBKku

Mertoauka omTuMMI3allii CKJIamy CHJI Ta 3aco0iB
CIIOCTEPEKHOTO TI0CTa MIAPO3ALTY OXOPOHU OO0 €KTIB,
MOBUHHA JO3BOJMTH BHPILNIYBaTH psA  MPaKTHYHUX
PO3paxyHKOBHX 3alad IiI Yac OpraHi3amii Ha3eMHOI
000poHH 00’€KTIB BIHCHKOBOT YaCTHHH, a CaMe:

— HMOpIiBHAUTPHE KITBKICHE OIIHIOBaHHS BOTHEBUX
3ac00iB  MPOTHUBHHKA, CIIOCTEPEKHOrO IOCTa Ta
MiAPO3AiTy OXOPOHH;

— BU3HAUCHHS JIOIUIBHOI JalbHOCTI BiJKPUTTS
BOTHIO CHJIaMH Ta 3aco0aMM CIIOCTEPEKHOIO II0CTa
APO3ITy OXOPOHHU;

—BHUOIp HEOOXIZHOTO HAINPSIMKY Ta MIBUIKOCTI
HepecyBaHHs CBOIX OCHOBHUX YEPrOBHX CHII Ta 3ac00iB
MiAPO3AiTy OXOPOHH;

— OLIIHIOBAaHHS BIUIMBY peibedy MicIeBOCTI Ha
pe3yabTatT MpOTHIII;

— OLIHIOBaHHS €(EeKTUBHOCTI 3aCO0IB BHUSIBICHHS
Ha3eMHOT0 IPOTHBHUKA,;

— BU3HAYCHHs BEIMYMH OOEKOMILICKTIB
BOTHEBHX 3aC00iB.

BukoHaHHS OLIIHIOBAaHHS HPOIIOHY€ETHCS
MIPOBONTH B 3AJISKHOCTI Bijl HACTYITHUX YMOB:

—SKIIO B YMOBax IMOBipHOI Oe3mocepeaHbol
3arpo3M Hamagy € OOMEKEeHHs IOJ0 HAasABHOTO

IS

030pOo€HHsT Ta HOro OTpPUMaHHS Ui MiAPO3IUTY
OXOpPOHHU, TO OIIIHIOBaHHSI HEOOXiTHO MPOBOJUTH HA
OCHOBI PpO3paxyHKy ONTHMAJIBHOIO CKJIaJy BOTHEBHX

3aC00iB A1 CIOCTEPEXKHOTO TOCTa  MiAPO3ALTY
OXOpPOHM, a Ha IIJCTaBi OTPUMAHUX PpE3yJIbTaTiB
MPOBECTH  OIIHIOBAHHS MOXKJIMBOCTI OIEPATUBHOTO

pearyBaHHA INOJO 3axXHCTy OO’€KTY OXOpPOHH 3
HassBHUMH CHUJIaMH Ta 3aco0amu;

— SKIIO BIACYTHI OOMEXKEHHS IIOJ0 HASBHOTO
030pO€HHSI B MIPO3/iJli OXOPOHU Ta HOrO OTPUMAaHHS,
TO OLIHIOBAHHS MPONOHYETHCS MOYNHATH 3 BU3HAYCHHS
MOXJIUBOCTI OINEPATUBHOIO pearyBaHHs LIOA0 3aXHCTY
00’€KTy OXOpOHH 3 HasBHHMHU CHJIAMH Ta 3aco0amu, i
BX€ Ha MIJCTaBl OTPUMaHMX pE3yJbTaTiB IPOBECTH
PO3paxyHOK ONTHUMAJIBHOTO CKJIaJy BOTHEBUX 3ac00iB
JUISL CTIOCTEPEXKHOTO ITOCTa MiIPO3ITY OXOPOHH;

— B YMOBAaX 3aBYACHOT'O IITAHYBaHHS 1 MPUHHATTS
pPIIICHHS [IOJ0 OXOPOHH BIHCHKOBUX  OO0’€KTIB,
IPOIOHYEThCSA  CIIOYATKy BHUPIMIHUTH PO3PaXyHKOBO-
TaKTU4YHY 3aJady [0 BHU3HAYEHHIO MOMJIMBOCTI
OTEPATUBHOTO pearyBaHHSA MIOJ0 3aXUCTy 00 €KTY
OXOpPOHH, a Ha TIJACTaBi OTPUMAaHHX pPE3YJHTATIB
BUKOHATH PO3PAXyHOK HE TUIbKH ONTHMAIBHOTO CKJIa Ty
BOTHEBHX 3aC00IB IS CIIOCTEPEKHOIO MOCTA, ale i s
HiIpO3Ally ~ OXOPOHHM B ILIJIOMY, 3  METOH
OOIpYHTOBAaHOTO BH3HAYEHHS OpraHi3aliifHO-IITaTHOI
CTPYKTYpH HiApO3 ALY OXOpOHU Ta fforo
KOMIUICKTYBaHHSI HEOOXIJTHUMHU CHJIaMH Ta 3aCO0aMHu.
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METHODS OF OPTIMIZING THE FORCES COMPOSITION AND EQUIPMENT
OF THE OBSERVATION POST OF THE DEPARTMENT FOR THE
OBJECTS PROTECTION OF THE MILITARY UNIT

S. Telyukov, V. Kutsenko, A. Titov, G. Zlyvka, |. Sharapa, K. Horbachov

In order to prepare and implement a well-founded decision and plan regarding the organization of ground
protection of the object (objects) of the military unit, the governing body of the military unit, as analytical and
prognostic procedures for decision-making, it is necessary to have a clear and visual methodology that will allow
determining the optimal composition of the forces and means of the observation post of the security unit under the
given conditions. This technique should ensure the determination of the possibility of an operational response to the
protection of the security object, as well as ensure the determination of the optimal composition of the forces and
means of the observation post regarding fire resistance to the enemy, taking into account the available forces and
means of the security unit as a whole.

In accordance with the requirements of the organizational-guiding and methodical documents [1-9], the
appropriate procedure for the organization of ground protection of the object (objects) of the military unit was
determined for the governing bodies of the military unit. There is a scientific interest in researching the process of
organization of protection, taking into account the priority of one or another object [10-15]. As a necessary
component of the methodology for optimizing the composition of the forces and means of the observation post of the
security unit, there can be a procedure for determining the optimal number and type of weapons of mobile tactical
groups to ensure actions to deter the enemy [16]. An addition to the scientific justification and practical
implementation of the protection of the object (objects) of the military unit is a space-time model for determining the
possibility of timely countering the enemy with the forces and means of the observation post of the security unit
[17]. Therefore, taking into account the analysis of organizational and management documents, methodological
recommendations and the results of scientific research, it is proposed to develop a methodology for optimizing the
composition of the forces and means of the observation post of the security unit, which consists in the determined
possibilities of operational (timely) response of the security forces and fire resistance to the enemy, which intends to
destroy the object of protection of the military unit.

The article presents the method of optimizing the composition of the forces and means of the observation post
of the division of the protection of the objects of the military unit. This technique is based on the spatio-temporal
model of determining the possibility of timely countering the enemy with the forces and means of the observation
post of the security unit and the solved optimization problem regarding the determination of the forces composition
and the distribution of observation post fire means of the security unit.

The methodology for optimizing the composition of the forces and means of the observation post of the security
unit is based on the determination of the possibility of an operational response to protect the object of protection, as
well as on the determination of the optimal composition of the forces and means of the observation post in relation
to fire resistance against the enemy, taking into account the available forces and means of the security unit.

The proposed methodology will allow to solve a number of practical calculation problems during the
organization of ground defense of the military unit's facilities, namely: comparative quantitative assessment of the
enemy's firepower, observation post and corps unit; determination of the appropriate range of opening fire by the
forces and means of the observation post of the security unit; choosing the necessary direction and speed of
movement of the main duty forces and means of the security unit; assessment of the influence of the topography of
the area on the result of the countermeasures; evaluation of the effectiveness of ground enemy detection means;
determination of ammunition sizes for firearms.

Keywords: operational response; optimization of the composition of forces and means; observation post;
security unit; security object; attack line.
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