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OUIHIOBAHHA E®EKTUBHOCTI BOMOBOIO 3ACTOCYBAHHHA
PO3BIOYBAIbHO-YOAPHOI CUCTEMU 3 BPAXYBAHHSAM TEXHIYHUX
XAPAKTEPUCTUK CUCTEM PO3BIAKU TA YMNPABJIHHA

YV cvo200enni 6 uac weuoxkozo po3sumxy 036po€ents i 8ilicbK080I MexHIKU, Ni08UWEeHHs THMEHCUBHOCMI Npoye-
¢y edenns bouosux Oill (onepayiil) 6azamo yeazu npuOLIAEMbCs NUMAHHAM OYIHIOBAHHS eBEeKMUEBHOCMI PO38IOy-
BANLHO-YOAPHUX CUCTEM, AKI CKIAOAIOMbCA 3 CUCMEM PO3BIOKU, YRPAGIIHHA Ma 30c00i8 8602HE8020 ypadcenHs. B
cmammi po3enanymo npoyec yHKYioHY8aHHA pO38i0Y8ANbHO-YOAPHOI cucmeMit, 3 8PAXYBAHHAM GNIUBY MEXHIUHUX
Xapaxmepucmux cucmemu po3gioKu ma cCucmemuy YnpaeiinHs 3 Memoio po3pooKu MemoouKy OYiHIO8an s eexmu-

6HOCmI i1 OOU08020 3ACMOCYBAHHSL.

Knrouosi cnosa: possioysanvro-yoapna cucmema,
egpexmusHicme.

BecTtyn

IocranoBka mpodsemu. CyuyacHi TeHAEHIII Be-
JeHHS 30poiiHOi OOpOTHOM CBigYATH TPO TPIOPUTET-
HICTh PO3BiAyBaJbHO-YAAPHHUX OIEPAIii, ITiJBUIICHHSI
poJIi caMe MOOUTPHMX KOMIUICKCIB 030pO€HHS y 3iiic-
HEHHI BOTHEBOTO Ypa)K€HHsS NpOTHUBHMKA. HasBHICTH
BiANOBigHOI 30poi y 30poifHMX cmiax nepxaB 3 000-
POHHOIO BOEHHOIO JOKTPUHOIO € HaIiiiHUM (akropom
CTPUMYBaHHS MOXJIMBOI arpecii Ta 3arno0iraHHs 1mocu-
JICHHIO 3arpo3M HauioHANBHIM Oe3meri. OxHUM 3 OCHO-
BHUX HANpsAMIB IX PO3BUTKY € IHTETpamis TEXHIYHHX
3aco0iB PO3BIJKH, 3aCO0IB aBTOMAaTH30BAHOTO YIIPaB-
JiHHS Ta 3aco0iB ypakeHHS B €IMHY (GYHKIIOHAJIbHY
CHCTEMY, 34aTHY BHSBIITH Ta ypakaTH 00'€KTH IPOTH-
BHUKa B peanbHOMYy MacmTabi gacy 6oro. IIpu ctBO-
peHHI MOJIOHUX cUCTEeM 030pPOEHHS BUHHKAE Mpoliema
KUTBKICHOTO OIiHIOBaHHSA €(EeKTHBHOCTI 0O0OBOTO 3a-
CTOCYBaHHSI 3ac00iB BOTHEBOTO ypa)keHHS (BOTHEBHX
3aco0iB) 3 BpaxyBaHHSIM BIUIMBY TEXHIYHUX XapaKTepH-
CTHK CHCTEMH PO3BIJIKM T CUCTEMH YIIPABIIiHHSL.

AHaJi3 ocTaHHiX AocjaigxkeHb i myOjikaumiii. B
Oaratpox pobOortax [1-9] edexruBHiCTH OoMOBOTO 3a-
CTOCYBaHHsI 3acO0IB BOTHEBOTO ypa)KeHHS, e(EeKTUB-
HICTh CHCTEMH PO3BIIKM Ta CUCTEMH YIIPaBIIiHHS JOCIi-
JUKYIOTBCS BiTOKpemiieHo. B Tux pobotax, ne edekrus-
HICTh 00OBOr0 3acTOCYBaHHS 3ac00iB BOTHEBOI'O ypa-
KEHHsI po3BigyBaibHO-ynapHoi cucremu (PYC) omiHto-
€ThCS 3 BPaXyBaHHAM BIUIMBY (YHKIIOHYBaHHS CHCTEM
PO3BiAKH Ta YHpaBIiHHSA, el BIUIUB, SK MPABHIO, Bpa-
XOBYETBCS OIIOCEPEIKOBAHO.

MeTo10 cTaTTi € po3poOKa METOJUKHU OIIHIOBaH-
Hs e(heKTHBHOCTI OOHOBOTO 3aCTOCYBaHHs 3aC00IB BOT-
HeBoro ypaxeHHs PYC 3 BpaxyBaHHSIM BIUTUBY TEXHid-
HHUX XapaKTepHCTHK CHCTEMH PO3BIIKH Ta CHCTEMH
YIpaBIIiHHS.

cucmema po3gioKU, CUcCmeMu YRpasninus, 602Hesi 3acoou,

Buknag ocHoBHOro martepiany

Posrisinemo aBroHoMHe QyHKHioHyBaHHS PYC,
sIKa CKIIQAEThCA 3 CHCTEMH PO3BIKH, CHCTEMH YIIPaB-
JiHHS Ta 3aco0iB BOrHEBOTO ypaxkeHHs. Ilim aBTOHOM-
HUM (DYHKI[IOHYBAaHHSIM OYIEMO PO3YMITH (PYHKIIIOHY-
BaHHSI CUCTEMH IPU BiJICyTHOCTI CTOPOHHIX KEepPYIOUHX
BIUMBiB. Metoto ¢yHkuioHyBaHHs PYC € ypakeHHS
MaKCHUMAaJIbHOI KUTBKOCTI I[JIEH MMEBHOTO THITy B MPH3-
HadeHIH Tl 30HI BiNOBITAILHOCTI. B sIKOCTI MOKa3HUKa
e(peKTUBHOCTI CHCTEeMH 00epeMo HMOBIpHICTH 00CTpiTy
1iTi. [HTeHCHBHICTD MOSBU HOBHX ITiyie#t y 30Hi nii PYC
MMO3HAYMMO SK A . XapaKTEPUCTHUKOK CHUCTEMH PO3Bij-
K{ € MOXJIMBICTh BHSIBJICHHS B PO3TallyBaHHI MPOTHB-
HHUKa [y LiJged 3a oguHULO0 Yacy. [IpoMiXkKH dacy Mix

MOMEHTaMH BUSBJICHHS I Ta 4ac oOpoOku iH(op-
Manii mo KOXKHIM 1l BeauyrMHa BUnaakosa At. Buss-
JICHHS 1IIJIeH 332 OJUHUII0 Yacy CKJIAJAIOTh MPOCTIMINI
notik. JlaHi po3BiIKKM HAIXOIATH /0 CHCTEMH YIIPaB-
ninasg (CVY), axka Mae 0OMEXeHy MPOIMYCKHY 3IaTHICTh
ly 3a oguHMIO Yacy. OTpUMaHi AaHi pO3HOALIAIOTHCS
MK BOTHeBUMH 3acobamu (B3) mis 3HMIEHHS HazeM-
HUX (TIOBITPSIHMX) 1iJIeH MPOTHBHUKA. 3HAYCHHS TOKa3-
HUKIB [ 1 [l 3aJICKUTh BiJ XapaKTEPUCTUK TEXHIYHUX
3aco0iB, 110 BXOAATH JIO0 CKJIaay cucteMu. Hexail uac
nepeOyBaHHs 1ied B 30Hi i B3 npubim3Ho nopiBHIOE
gacy HEOOXiTHOTO BHUSBICHHS, 0OpoOKHU iHpopMarii Ta
ypaXeHHs [UX LUTeld. Y mepmoMy HaONMKEeHHI CHUCTe-
My MO>KHA BB)KaTH CUCTEMOIO 3 BiMoBamu [4; 6].
Cucrema ympaBlliHHS MOXe TepeOyBaTH B TaKHX

MOXJIMBHX CTaHaX HMOBIPHOCTI F; :
F)y — IMOBIpHICTb TOTO, L0 CUCTEMH PO3BLIKH i
YIOpaBIiHHSA BiTbHI;

By — IMOBIpHICTb TOr0, 10 CUCTEMA PO3BIIKH 3a-

© Pszannes C.C., Jluropuenko /.M., Mimykos O.M., 2021

41



36iprux nayxosux npayv Xapriecokoeo HayioHanwHo2o yHisepcumemy Ilosimpsinux Cun, 2021, 4(70)

ISSN 2073-7378

iHsTa, 60 oTpUMy€E 1H(OPMALIIIO TIPO OJHY 3 BUSIBICHUX
1iJIel, cucTeMa yrnpaslliHHS BUIbHA;

PRy, — iMOBIipHiCTB TOTO, 1[0 CHCTEMa PO3BiAKH Bi-
JIbHA, CHCTEMa YIIPaBIiHHs 3aiiHsATa 00po0OKOI0 iH(OP-
MaIlii mpo IiJik;

B — iMOBipHiCTb TOro, O O0MJIBI CUCTEMHU 3a-
HHATI. JlndepeHiiiini piBHSHHS CTaHIB CHCTEMH Sj; B
3aJIOKHOCTI Bijl IMOBIPHMX BUNAJKIB (pyHKIIOHYBaHHS
Ma€e BUIJISIA:

Spo — CTaH CHCTEMH, 3a SIKOTO CUCTEMH PO3BiJIKH 1
YIpaBJIiHHS BUIBHI;

Sjo — CTaH CHCTEMH, 3a SKOTO CHCTEMa PO3BiIKH
3aifHsATa 00 OTpUMY€ iH(OPMAIIIO MPO OJHY 3 BUSBIIC-
HUX LiJel, CHCTeMa YIpaBIiHHS BijIbHA;

So] — CTaH CHUCTEMH, 3a SIKOI'O CHCTE€Ma PO3BiIKH
BiJIbHA, CUCTEMa YIPaBJIiHHS 3aifHATa 00poOKOIO iH(O-
pMartii mpo miss;

S} — CTaH cHCTEMH, 3a SIKOTro OOMIBI CUCTEMHU 3a-
HHATI.

OmnuuemMo cTaH cUCTEMH Sy, AKUH MOXIMBUH Yy
TaKUX BUMAJIKaX:

— cucTeMa pO3BIIKHM 1 yHpaBIliHHA BUIBHI MiJ 4ac
t . Ha mpots13i A¢ He BHSIBIJICHO >KOAHOI ITimi. IMOBIp-
HICTB Hepexony 10 cTany Sy — Fyo (1)1 —AA?) ;

—3arajJibHa CHCTEMa 3a TOAMHY ! 3HaXOAWJIACh Y
cTaHi Sy .

3a gac At indopmariis mpo niis nepenana B3 mis
ii 3HMIIEHHA. IMOBIpHICTB Hepexoly A0 CTaHy Sy, —
For(ppAt.

PiBHSAHHS IMOBIpHOCTI CTaHy S(; MOXIHBO 3aIH-
catu Kk Fyo(t + At) = Fyg (1)(1 - AAL) + By (p, At , Toni
MaeMo JUQepeHLiiiHe PiBHSHHS Ul PO3pPaxyHKIB iMO-

BIPHOCTI 3HaXOMKEHHS CHCTEMH B CTaHi Sy :

dFy (1)
TZ—Poo(t)lJer(f)ur (1)
OnumeMo cTan cucTeMHu Sy, AKHH MOXIMBUK Yy
TaKMX BUIIAJIKAX:
— cucreMa Oyina B cTasi Sy .
3a yac A¢ He BUSBJIEHO HOBUX LIJIEH 1 cucTeMa
YIOpaBJIiHHSA HE 00poOMIIa AaHi Hi MO OAHIN 1T, IMOBI-
PHICTb So1 -
Foi(O)(1=rA)(1—ppAl)

— cHuCTeMa 3HaxoJunacs B cTaHi Sjp. 3a yac Af

epexomy 1o CTaHy

cuCcTeMa PO3BIIKM BHUSBIJIA 1 BHIANA JaHi MO LTI CHC-
TeMi ynpaBiiHHA. IMOBIpHICTH IEpeXoay A0 CTaHy Sy

- Bo(OwAr;
— I 9ac ¢ cucTeMa 3Haxoaunacd B cTaHi Sp;. 3a

yac Af cucTeMa pO3BIIKH BHSBWIA 1 BHIANA JaHI 1O
it go CY. CY He Bukopucrana ix ToMy mo Oyia 3a-

HHsATa 0OOPOOKOI0 MaHWX MPO IOIMEPEaHIO Hiab. OTpH-
MaHi JaHi BTpadeHi BHACIIJIOK KOPOTKOYACHOTO Mepe-
OyBanns 1l B 30Hi aii B3. IMoBipHicTs Tepexomy 10
crany So; — Ai(HmAr.
HudepeHuiline piBHAHHS

IMOBIpHOCTI  3Haxo-

JOKCHHS CUCTEMU B craHi SOI 3allMIIEeMO SK:

dF,
(let(t) =t + ) By )+ A1)+ B - (2)

OmnumemMo cTad cucteMu Syq, SAKUH MOXIUBUH Yy

TAaKUX BHIIAJIKAX:
—IIij yac { cucreMa 3Haxonuiacs B cTaHi Sy . 3a

yac A¢ cucrema pO3BIIKM BHSBWIA Lijb. IMOBIpHICTH
nepexomy 0 ctany Sjg — Fyo(H)AAL;

—MiJ gac ¢ cucTeMa 3HaXoAuiacs B cTaHi Spg. 3a
gac Af cucteMa po3BiKH He 00poOmiIa iHpOopMaIlito Mo
i 1 He nepeana aani B CY. IMOBIpHICTB Hiepexoy 1o
crany Sjo— Fo(O)(1-A);

—mijg yac ¢ cHcTeMa 3Haxoxuiacs B cTafi ;. 3a
yac At CY Buzana rasi st o0cTpiny miti. IMOBipHICTb
nepexony 1o crany Sjg — F(H)p,At .

[Ticns neperBopens qudepeHiiiiine piBHIHHS IMOBI-

PHOCTI 3HAXO/DKEHHS CHCTEMH B CTaHi Sj() 3alUIIEMO K:

dp,
_1dot(’) =My (D~ wBo () + 1B (). (3)

OnumemMo ctan cucreMu S);, AKUH MOXKIUBUH Yy

TaKUX BUNAJIKaX:
— cUcTeMa 3HAaXOAUTHCS B CTaHI Sy, . 3a yac At

OTpPHMaHI HOBI JaHi mOJ0 HiJi. IMOBIpHICTH TIEpexoLy
Jo crany Sy — By (H)AAL;
— cucTeMa 3HaXOJIUThCs B cTaHl Syp . 3a yac Ar He

Oynu 00OpoOJieHi AaHi MO LI CHCTEMaMu PO3BIAKH 1
ynpaBiiHHA. IMOBIpHICTE mepexony 1o cTaHy S

Ry () [ 1-(w +pp)-Ac].
[Ticns neperBopens audepeHuiiiHe piBHAHHS IMOBI-
PHOCTI 3HaXOKEHHS CUCTEMH B CTaHi Sj| 3alUIIeMOo SIK
dR, ()
dt

IMepepaxoBaHi CTaHH CHCTEMH OIHMCYIOTHCS CYKY-
MHICTIO TUQepeHIifHuX piBHIHB (1-4):

=M By ()= (g +12) By (0) - “4)

dFy (?)

=—Byy(OA+ By (¢ ;
0t 00 (DA + Fyp (D) py

d

dR (1)
dt

dn; ()
dt

dR,
o1t(t) = (1) By () + B () + 1 Bo(0) ;

=M (D) —mBo )+ B (D)

=My () = (W + 1) B (D) - )
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Ipu t — o, —0, B ;(t)—> F; =const

dF; (1)
dt

mudepeHtiiHi piBHSIHHS (5) MEpeTBOPIOIOTHCS B anreo-
paiuHi:

Foor =B, Bon(h+up) = Ay + Ao,
(b +u) Ay =AFy,

Pimrenns (6) BinHOCHO P;

(6)
Row=2AFy + A 112,

Jla€ IMOBIPHICTB Pi3HUX

ij
CTaHiB CKﬂaZ[HOI CUCTEMU.
Mo .
Ry =—2——;
(Mo +A)(ky +2)
Ry = Mg (g +pp +2)
(1 + 1) (py +2) (1o +2)
A
Ry=—t—;
(o + Ay +2)
2
A
R !

(g +2) (1 +A)(1y +12)

IMOBipHICTB MIpONyCKY (BiAMOBH) 11iJ1i, TOOTO TOTO,
o 1iib He Oyze BUsIBIIEHA, He Oyzae oOCTpiisiHa i BHU-
KoHae 00HOBY 3a/1aqy, TOPIBHIOE

p _1-PUn+h)
npon — N .

Buznaunmo edektusricth PYC, sk iMOBipHICTH

P 006cTpiny KOXHOT 11T, 110 3'SBISETHCS.
P=1=PF 0, -

Ouinka eQekTuBHOCTI P pO3BixyBaJIbHO-yIapHOT
Do . yineti
CHCTEMH B 3aIEXKHOCTI BiJ KIJIBKOCTI A ,
oduacy

3'SIBISIFOTHCS. B CMY31 Ji1 CUCTEMH PO3BIIKH 1 YIpaBIiH-
yineii

nijiel ta
oo.yacy

Hi, fKa B CCPCAHBOMY BHABIIIE |

00pobmsie 1 mmaHye crpims0y B3 y cepemHpoMy MmO

1M
oy M , HazaHa B Taor. 1.
oo.uacy

Tabaums 1
EdexrusnicTts ( P ) po3BinyBaibHO-YIapHOT CUCTEMH
3 BpaxyBaHHSAM TEXHIYHUX XapaKTEPHCTHK CHCTEM
PO3BIJIKH Ta yIIPABIIHHS

AW Ha
2 4 6 3 10
2 0.375 0.444 0.469 0.480 0.486
, [ 4 ]0444 1055 [ 0600 [ 0622 | 0.635
6 0.469 0.600 0.656 0.686 0.703
8 | 0480 | 0.622 | 0.686 | 0.720 | 0.741
2 0.222 0.278 0.0300 0.311 0317
4 |4 0278 [ 0375 [ 0420 [ 0444 | 0456
6 0.300 0.420 0.480 0.514 0.536
8 | 0311 | 0444 | 0514 | 0556 | 0.582
2 0.156 0.200 0.219 0.229 0.234
6 4 0.200 0.280 0.320 0.343 0.357
6 0.219 0.320 0.375 0.408 0.430
8 0.229 0.343 0.408 0.449 0.476
2 0.120 0.156 0.171 0.180 0.185
3 4 0.156 0.222 0.257 0.278 0.291
6 0.171 0.257 0.306 0.337 0.357
8 0.180 0.278 0.337 0.375 0.401

JIxeperno: po3po0iieHO aBTOpaMu.
BucHoBku

Takum 4MHOM, 3aBIaHHS OLIHIOBaHHS ¢()EeKTHBHO-
cti OotioBoro 3actocyBanHsa PYC, ska ckiamaeTbcs 3
CHCTEM PpO3BIJKH, YIPaBIiHHA Ta 3acO0iB BOTHEBOTO
YpaXXeHHsI PO3B's3aHE 13 3aCTOCYBAaHHSAM BiJIOMOTO arm-
pOOOBaHOTO MaTeMaTHYHOTO anapary. 3afisHi B po3pa-
XYHKaX BEJIWYMHH MAIOTh SICHUH (i3uunuii cmuci. Pos-
pobiieHa MeTo/MKa J03BOJISIE BHUSBISITH BIUIMB TEXHIU-
HHUX XapaKTEePHUCTHK CHCTEMH PO3BIIKH Ta CHCTEMH
VOpaBIiHHA BOTHEBHUMH 3aco0aMi Ha €QEKTHBHICTh
PYC B uiziomy Ta 00rpyHTOBYBAaTH BUMOTH 10 TAKTHKO-
TEXHIYHUX XapaKTEPHCTHK MEPCICKTUBHUX CHCTEM
030pO€HHS 1X CHCTEM PO3BiJKH, YIPABIiHHSA Ta BOTHE-
BOTO ypaXKeHHS.
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OLIEHKA 3®®EKTUBHOCTU BEOEBOIO NPUMEHEHUA PA3BEQbIBATENIbHO-YOAPHOWU CUCTEMBI
C YYETOM TEXHNYECKUX XAPAKTEPUCTUK CUCTEM PA3BEIKA U YNIPABJIIEHUA

C.C. Psazaunues, /.M. JlutoBuenko, A.M. MuiykoB
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npoyecca gedenusi 60edvIx Oelicmaull (Onepayuti) MHO20 BHUMAHUA YOeNAemcs B0NPOCAM OYeHKU pdexmusHocmu pazeedviea-
MENbHO-YOAPHBIX CUCIEM, COCMOAWUX U3 CUCIEM PA368e0KU, YNPAGIeHUs U CPeOCMS 02He8020 nopadcenus. B cmamve pac-
cmMompen npoyecc PYHKYUOHUPOBAHUA PA36e0bl6AMENbHO-YOAPHOU CUCIEMDL, C YUeMOM GIUAHUAL MEXHUYECKUX XapaKmepucmux
cucmembvl pazeeoKu U CUCEMbl YNPAGIEHUs C YEablo paspabomKi MemoOuKy oyeHKU sgp@exmusHocmu ee 60e6020 NPUMEHEHUS.

Kniouesnvie cnosa: passedvisamenvro-y0apHas cucmema, CUCMeMa pasgeoku, CUCeMbl YRPABIeHUs, 02Hesble CPedCmad,
aghpexmusnocme.

EVALUATION OF EFFICIENCY OF FIRE DEVELOPMENT MEANSOF RESEARCH
AND IMPACT SYSTEM TAKING INTO ACCOUNT TECHNICAL AND TECHNICAL DATA SHEETS

S. Riazantsev, D. Litovchenko, O. Mishukov

The experience of local armed conflicts, the Anti-Terrorist Operation (Joint Forces Operation) in eastern Ukraine has
shown that the peculiarity of modern military conflicts on the example of the Armenian-Azerbaijani conflict in Nagorno-
Karabakh is the active use of reconnaissance and strike systems capable of detecting, recognizing and recognizing a large num-
ber of targets in enemy territory, reducing the time from detection of the target to hit it to a few minutes. Today, during the rapid
development of armaments and military equipment, increasing the intensity of the process of combat operations (operations),
much attention is paid to assessing the effectiveness of reconnaissance and strike systems, which consist of reconnaissance, con-
trol and fire means. The article considers the process of functioning of the reconnaissance and strike system, taking into account
the influence of the technical characteristics of the reconnaissance system and the control system in order to develop a method-
ology for evaluating the effectiveness of its combat use. The calculations given in the article were carried out under the assump-
tion that the reconnaissance and strike system operates autonomously, in the absence of external control influences in order to
hit the maximum number of targets in the area of responsibility. The probability of firing at a target was chosen as an indicator
of the effectiveness of the reconnaissance and strike system. Thus, the article analyzes the impact of technical characteristics of
the reconnaissance and control system on the effectiveness of combat use of fire-fighting reconnaissance and strike system, pro-
poses a method for assessing the effectiveness of combat use of fire-fighting reconnaissance and strike system taking into account
the technical characteristics of the reconnaissance system and control system. The developed technique allows to identify the
influence of technical characteristics of the reconnaissance system and fire control system on the effectiveness of the reconnais-
sance and strike system as a whole and to substantiate the requirements for tactical and technical characteristics of advanced
weapons systems of their reconnaissance, control and fire destruction systems. In the future, the results of evaluating the effec-
tiveness of combat use of reconnaissance and strike systems, taking into account the technical characteristics of reconnaissance
and control systems, are recommended and can be used to prepare and form a simulation model to assess the probability of damage
to combat vehicles of mobile reconnaissance systems support (decision-making) by the commander of different (relevant) levels.

Keywords: reconnaissance and strike system, reconnaissance system, control systems, fire means, efficiency.
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