1(8)/2013
VK 623.62+621.391.037

boiiose 3acrocyBanns OBT 57

E.B. JIyuyx', I1.O. MipOHCHKOz, A.O. Tlonos®, 0.}0.CmounbKoB

1 . .o . . v .

Axademis cyxonymuux giticok imeni ecemovmana Illempa Caeatioaunoeo, m. Jlvgis

2 . « . . o

Hayionanvnuii ynisepcumem oboponu Yxpainu, m. Kuie

3 . . .. .o . . .
Llenmpansruii HayKo80-00CNiOHULl iHCmMuUmMym 030po€enHs ma 8ilicbko8oi mexwixu, M. Kuis

OLIHKA EOEKTUBHOCTI 3ACTOCYBAHHSI CUJI1 13ACOBIB
PAJIOEJIEKTPOHHOI BOPOThbBEU CYXONYTHUX BIFMCHK B ONEPALISAX
JIAXOM CTATUCTUYHOI'O MOAEJIOBAHHSA

Buxonano cmamucmuune molenosanus padioeneKmpoHHo20 NOOAGNEHHS 3 SUKOPUCTHAHHAM 3A2anbHOT
MemoouKuy oyiHKku eghexmuerocmi padioenekmponnoi bopomvou 6 onepayisix. 30ilicneno gizyanizayilo pe3yibmamis
OYIHKU eheKmusHocmi  padioeneKmpoHHO20 NOO0A6IeHHA N0 OKpeMux OLIAHKAX padiouacmomHozo CHeKmpy.
Busnaueno npobnemu nodansuioeo po3gumxy 3aco6ig padioeiekmpoHHoi 60pomsOU CYyXONYmMHUX GIUCHK.

Knwwuosi cnosa: cunu i 3acobu padioenexmponnoi 6opomvdu, epexmugnicmos 3acmocysants cui i 3acobis
padioenekmpoHHoi bopomvou, padioeneKmpoHHe NOOasieH s, 3aco0u 36 A3Ky ma nepedadi iHghopmayil.

ITocTanoBKka npoodJeMun

CydacHuil eTam pO3BHTKY 30pOHHHMX CHII Tepe-
JIOBUX JIep)KaB CBITY XapaKTepPH3YEThCS MPIOPUTETHUM
PO3BUTKOM $IK 3aCO0iB 3B’513Ky Ta mepenadi indpopMmarii
(33II), Tak ¥t 3acobiB pamioeneKTpoHHOI OOpPOTHOU
(PEB) sx omHOro 3 HaWBaKJIMBINIMX KOMIIOHCHTIB
3abe3neueHHs iHpopMalliiHOT IlepeBaru B X0/1i BeACHHs
00lOBHX il 3'€IHAHHAMM 1 YaCTMHAMHU CYXOITyTHHX
Bilicbk. Hakormuuenuii 30poiHUMH CHIIaMU PO3BUHYTHX
KpaiH JOCBiJ 1 IOCSITHYTHH TEXHOJOTIYHUI piBEHb
JTO3BOJISIFOTH iM HAHOMMKYMM Y4acoM MEepeHTH 10 OCHA-
IIEHHS1 BICHK TepenoBUMH iH(opMaliiHUMU CHCTe-
MaMH 1 3acobamu mepenadi iHdopmarlli, mo SKiCHO
3MIHIOIOTh piBeHb iH(pOpMaliiiHOro 3ade3neyeHHs 0oio-
BHUX [Iiif 32 paXyHOK J0aTKOBOr'0 30LIbIIEHHS] O0CATIB 1
OIEpaTHBHOCTI OJiepXKyBaHOi iH(opMmalii mpu peari-
3alii MEPEeXHOr0 JAOCTYIy Ha BCIX PIBHSX yHpaBIiHHS.
[Mpn upoMy HalibinbIa yBara MPHUIUISETHCS PO3BUTKY
OaratokaHanpHUX 33I1I, 11100 MaKCUMaIbHO CKOPOTHTHU
UK Oe310CepeIHbOr0 YIPABIiHHS B YMOBaX HIBUAKOL
3MIHHU OIIEPATHBHOI 1 paioeIeKTPOHHOI OOCTAHOBKHU.

B xoz1i koperyBaHHs Jlep:kaBHOI porpamMu po3BUTKY
30poiinux Cun Ykpainu, po3poOKu Ta NMPUHHATTS Ha
030pOEHHS MEPCIEKTUBHMX 3ac00iB Ta KoMmiuiekciB PEB,
a TaKOXX Ha CTafil eKCIUTyaTalli 3pa3KiB, IPUHHATHX Ha
030pOEHHSI, MMOCTAE NUTAHHA BU3HAYCHHS CTYMCHS
eeKTHBHOCTI iX 3acTOCYBaHHS B CKIaji yrpyrmoBaHHS
cun i 3aco6iB PEB B onepamisx. Ile mutanHs o0y-
MOBJICHO JIeKiIbkoMa acriektamu. Ilo-mepiie, akTyaib-
HICTh YHTOCKOHAIICHHS Ta OBCACHHS 10 MPaKTHIHOI
peanizailii METOIMYHOTO amaparty, IO BHKOPHCTOBY-
€ThCS TIPH TUIAHYBaHHI Jie30praHi3altii ynpasiiHHs HUTs-
XOM pajioenekrponHoro moxaeieHns 33[11 mporus-
HUKa, OOyMOBJEHa SK HEOOXIJHICTIO BpaxyBaHHs
SIKICHHX 3MiH, sIKi y Hei BinOyBalOThCs, Tak i rOCTPOIO
notpedoro y 3abesneueHHi opraHiB ynpasiinHi PEDB

00’ennanb CyXONYTHUX BiiCBK METOJHMKaMH, SIKi J103-
BOJISIFOTH 1M IIaHyBaTH 0OWOBE 3aCTOCYBaHHS 3ac00IB i
komriuiekciB PEB. Tlo-apyre, B Xozi BHECEHHs 3MiH 110
JepxaBHoi nporpamu po3BUTKy 30poiHux Cun Ykpainu
0COOJIUBHIA THTEPEC SIBISIFOTH COOOI0 PE3yJIbTATH OLIIHKH
eekTUBHOCTI panioenekTponHoro noxasieHHs (PEIT)
cydacHux Ta nepcnextuBaux 33[11 B omeparisix 3 MeTO0O
KOpEeryBaHHsI TEpeNiKy HOBUX 3pa3KiB 030pOEHHs Ta
BiliCbKOBOI TexHiku HOMeHKIaTypu PED.

AHaJi3 oCTaHHIX JOCJiIKeHb i
nyoJrikaniin

JlocnipkeHHst MUTaHb epeKTUBHOCTI PajiioeIeKTPOH-
Horo noaasienHs 33I1I mictsaTbes B cydacHUX poboTax
3apyOixHuX [1,2] Ta BiTYM3HAHUX aBTOPIB [3, 4, 5, 6].

OpHak SIKIIO 3 BU3HAYEHHSM IHTErpajbHOrO TO-
ka3Huka edexkruBHocti PEIl meBHOro yrpymoBaHHS
33I1I ckiamHOIIIB, SIK MPABHIO, HE BHHUKAE, TO BHKO-
PUCTOBYBAaTH HAaBEICHI CIIBBIAHOMICHHS VIS Bi3yai-
3anii pe3ynbrariB ouiHku epexruBHocti PEIT mo okpe-
MUX JUISHKAaX pajJiodyacTOTHOrO CIEKTpa JOCTATHHO
[le moTpebye moOIIyKy HE HAATO
3aTpaTHHX LULIXiB OTPUMaHHs iH(pOpMAIlii 010 JIHCHOTO
CTaHy Ce(EKTHBHOCTI PaiOCICKTPOHHOTO IOAABICHHS
yrpynoBandsm PEB B cknani 3aco6iB PEII 3 ypaxyBaHHsIM
nieBHoro Bapianta posnoziny 33I11 mo yacrorax.

poOJIEeMaTHYHO.

®opMyJIIOBAHHS METH CTATTi

Mertoto poOOTH €, To-TiepIe, AOCITIHKEHHS OLIHKH
edpexruBHocti PEII yrpynoBanns 33111 cunamu i 3aco-
6amu PEB CyxomyTHuX BiHCbK B omepaiii MiXBHIIO-
BOTO YIPYIOBaHHS BIMCHK IUISIXOM CTaTHCTHYHOrO
MOJICITIOBAHHS, a, MO-APYyre, BU3HAUCHHS HAWOUIBII
JIOLUJIBHAX HAampsMiB po3BUTKY 3aco0iB PEB mns ix
MoAajJblIIoro BpaxyBaHHS B JlepkaBHi mporpami
po3BuTKy 36poitanx Cui YkpaiHu.
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Buxkiax ocHOBHOro marepiasy

IMpoBenemo ouinky edekrusnocti PEIT yrpymo-
BanHs 33[1I cuiamu 1 3acobamu PEB CyxomyrHux
BIliChK B oreparlii MiXKBHUIIOBOI'O YIPYIIOBAaHHs BIfChK
«KanHoBrX», NPUHHSBIIK HACTYITHI BUXIJIHI JaHi: yrpy-
noBaHHs CyxomyTHux Bilicek «Kopmunesmx» (OK — 2;
AK — 4; 6puran — 16; GatanbiioniB (1uBi3ioHIB) — 64);
CTYIiHb KOMIUIEKCHOIO BOTHEBOI'O Ypa)KeHHS IPOTUBHHKA
0 JIAHKaX YIpPaBJIiHHS: ONEepPaTUBHO-CTpATEriuHa, ore-
patuBHa — 0,2; onepaTUBHO-TakTH4HA — 0,3; TaKTHYHA —
0,4; uacroru 331l mpoTUBHMKA PO3MOALIEHI B TaKUX
nmiamazonax: cymytHukosux 33I11 — 0,2...0,4 T ta
7,4...7,8 I'Tn,, papiopeneitnux 33I1I — 1,6...1,75 I'T,
tponiochepunx 331 — 4,25...4,75 ITu; no cxiany
yrpynoBauHsi PEB CyxonyTHux Biiichk «KanrmHOBUX)
BXomaTh 3 komiuiekcun «Mangar B1E», koxkuuii B
cximani: P-330 KBI1 — 2 ox., P-330 VB1 - 2 ox., P-330
PI — 1 on.; CIIC-1 — 10 oxm., PII-379C — 10 on.;
P-380M — 1 k-1, P-325M2 — 12 og.

MaremaTuuHu# anapart, IKuii BUKOPUCTOBYEThCS B
po0OTi, I'PYHTYEThCS Ha amapaTi JiHiiHOI anreOpu Ta
CriMpaeThcsi Ha OTpuMaHi B crarrsix  [3,4] cmis-
BiJTHOIIICHHSI, I¢ BUpIllIeHA 3a/1a4a TEOPETHYHOI OLIIHKU
eekTUBHOCTI 3acTocyBaHHS cwi 1 3aco0iB PEB B
oreparisx.

Juis opmasizanii 3agadi BBOAATBCS TaKi BHXI1JHI
JIaHi y MATPUYHOMY BUIJISIII:

1) matpunss C KiIBKOCTI CTaHAApTHHX TeneoH-
HUX KaHaIIB (C.T.K.) 10 JaHKaX YIPaBJIiHHS: B TAKTUYHIM,
OIlepaTHBHO-TAKTUYHIM, ONEpaTHBHIN Ta ONEpaTUBHO-
CTpaTeriYHii BiIIOBIIHO

C:[C]7C29C3’C4] s (l)

ae Cl = CT , C2 = COT , C3 = CO , C4 = COC — BCKTOpH-
CTOBOLI KIJIBKOCTI C.T.K. TO JIaHKaxX YIpaBIiHHI: B
TaKTHYHIH, ONEPaTHBHO-TAKTUYHIHM, ONepaTuBHIH Ta
OIMEePAaTUBHO-CTPATETIYHINA BIAMOBIIHO, KOKHHUMA 3 SKUX
BU3HAYAETHCS BUPA30M:

C; =[Ciex,i»Cyiex,i-Cppi-CrpiCcilT . (1a)
ne i=1,2,3,4, Cgx.i»Cykx,i»Cpp,i>Crp,i-Cc,i
BEKTOpHU-CTOBOII KIJIBKOCTI C.T.K. 32 BHIaMHU 3B’SI3KY:
KX -, VKX -, pamiopeneitHoro, TpomochepHOro ta
CYIyTHHKOBOT'O BiANOBiAHO; T — omeparisi TPaHCIIOHY-
BaHHS; | — YMOBHUI HOMEp JIAHKH YIIPaBJIiHHS;

2) maTpuus Wpgy KiIBKOCTI CTaHAApTHHUX Tele-

(oHHMX KaHaIIB (C.T.K.), SIKI BUBEJICHI 3 JIaly B Pe3yJib-
TaTi BIUIMBY CUCTEMH BOTHEBOTO Ypa)KE€HHS IO JaHKaX
VIIPaBIiHHS: B TAKTUYHIH, OllepaTHBHO-TAaKTUYHIMH, Orre-
paTUBHIH Ta ONepaTUBHO-CTPATEriyHil BiAMOBIIHO
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T S
BEKTOPHU-CTOBOIII KIJIBKOCTI C.T.K., SIKI BUBEZICHI 3 Jlajly B
pe3ynbTaTi BIUIMBY CHCTEMH BOTHEBOTO YPa)KCHHS IIO
JaHKaX YIPaBIiHHSA: B TAKTUYHIH, OMEPaTHBHO-TAKTHY-
Hill, omepaTHBHIN Ta ONepaTHBHO-CTPATEriuHIi BixO-
BIZIHO, KO)KHHI 3 SIKUX BU3HAYAETHCS BUPA30M
WY = VRY Wk W Wips WET 1T (2a)
ve 1=1,2,3,4, W W WA WY -
BEKTOpPHU-CTOBOIII KIIBKOCTI C.T.K., SIKI BUBEZICHI 3 JIajy B
pe3ynbTaTi BIUIUBY CHCTEMH BOTHEBOIO YPa)KCHHS 3a
Bunamu 3B’s3ky: KX -, VKX -, pamiopeneiinoro, Tporo-
cepHOro Ta CymyTHHKOBOro BimmnoBiaHo; 7 — ormepa-
LI TPAaHCIIOHYBAHHS, | — YMOBHHI HOMEp JIAHKH YIIPaB-

ninms; WBY = k,C;; k; — cTyniHb BorseBoro ypaxeHus B
i-it nanni ynpasmiHas; C; BU3HAYaeThest popmyrnoro (1a).
3) matpuns Wpg; KiTbKOCTI CTAaHAAPTHMX Tejle-

(hOHHMX KaHaIiB (C.T.K.), sIKI BUBEJCHI 3 JIa]ly B Pe3yJib-
taTi BrumBy 3aco0iB PEIl mo naHkax ympaBiiHHS: B
TaKTHYHIH, ONEPaTHBHO-TAKTUYHIN, OINepaTuBHIA Ta
OIEePaTHBHO-CTPATETIYHIH B1IIOBIIHO

PEIl PEIl PEIT PEIT PEIT PEIT
e VV] = WT 5 W2 = WOT 5 W3 = WO 5

Wf EIT _ WOPEH — BEKTOPHU-CTOBOIII KUTBKOCTI C.T.K., sIKi

BUBEJICHI 3 JIaJy B pe3yibraTi BIumBy 3aco0iB PEIT no
JIaHKaX yNpaBJiHHS: B TAKTUYHIM, ONlepaTUBHO-TAKTHYHIH,
OIlepaTHBHIN Ta ONEpPaTHBHO-CTPATETIuHIA BiAMOBIIHO,
KOXXHUH 3 SIKMX BU3HAYAETHCS BUPA3OM

PEIT PEIT 15, PEIl 13, PEIT 13, PEIT 13, BY T
Wi =" =Wgx.i Wyix,i-Wep.i -Wrpi Wi 1, (3a)

e =1, 2,3, 4, WL W WL W, W
BEKTOPHU-CTOBOIII KUIBKOCTI C.T.K., SIKi BUBE/ICHI 3 J1aay B
pe3yabTati BrutuBy 3aco0iB PEIT 3a Bumamm 3B’s3Ky:
KX -, VKX -, pamiopencitHoro, TtpomochepHOro ta
CYIyTHAKOBOI'O BiANOBiZAHO; 1 — oreparisi TPaHCIIOHY-
BaHHS; | — YMOBHUN HOMED JIaHKH YIIPaBIIiHHS.

J1J1st TOBITBHOTO BEKTOPA-CTOBIIIS d = [al,az,...,an]T

BBEIEMO HOro HOPMY ||a|| BHPa30M
n
la]="]a,|. 4
=

Toni 3aranbHul CTYHiHB Ae30praHizamii yrpaBIiHHSI
nporuBHuKka D Ta cTymiHb Je30praHizalii ynpaBiiHHS
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B OKPEMHX JIaHKaxX YIpaBIiHHA NPOTHBHUKA [); MOXHA

BU3HAYUTHU TAKNUMH BHUpa3aMHu

i
D= ; (5a)
o
N
p =t LI 1 (56)
i
Y dopmyni (5a) Bekropu wBY  wPEl ¢

BH3Ha4arOThes criBBigHomenusmu (2), (3), (1) Bix-
BY wPEI

(3a),

HOBIHO, a 'y dopmyi (56) Bextopu W;

1
BH3HAYAIOThCS CIHIBBiAHOMICHHIME (2a), (1a)
BIZIIOBiAHO.

BifHOCHMIT BHECOK CHCTEMHU BOTHEBOTO yPaXKEHHsI
B CTyINiHb Je30praHizamii ympapiiHHs OyJe BHU3HAua-

TUCh BUPA30M

BY BV
e =" |/ic]. (6a)
Bingnochuii Baecok yrpynoanHs PEB Cyxomyrt-
HUX BIWCBK Yy CTYIIiHb A€30praHi3alii ynpasiiHHs Oyze
BU3HAYaTHCh BUPA30M

ey’ =" |/|c] (66)

Ha ocHOBi HaBeneHHMX BHILE BUXIJHUX JaHHX Y
cepenoruini Mathcad mpoBeneHO MOIETIOBAHHS.

boiiose 3acrocyBanns OBT 59

PesynbpraTi po3paxyHKy KUIBKOCTI CTaHIAPTHHX
TeneOHHUX KaHaiB (C.T.K.) MO JIAaHKaX YIPaBIiHHS i
BUjax 3B 513Ky HaBeneHi B Taba. 1. Tyt mix c.T.K. po3y-
MIETBCSl LIMPUHA CIIEKTpa TOBIJOMIICHHS, L0 3aiiMae
miamazon yacrot 0.4 k['u, Ta mepenaetbcs B KaHaii
3B’s13Ky Ha (piKcoBaHIN Hecydwiil 4acToTi abo 3 BHKO-
PHCTaHHSM METOIB PO3IIMPEHHS CIIEKTPa.

Pesynbratu po3paxysky kinbkocrti c.1.k. 33111, siki
BUBEJICHI 3 JIa/{y B Pe3yJIbTaTi BOTHEBOTO YPaXkKEHHs, MO
JIaHKaX YIPaBIHHS 1 BUAAX 3B 513Ky, HaBeCHI B Ta0. 2.

Pesynbratu po3paxyHky kinbkocri c.T.k. 33111, ski
BUBENIEHI 3 Jlally B PE3YJIbTaTi pajioereKTPOHHOrO
MOAABJICHHSI, MO JIAHKaX YIPABIIiHHSA 1 BUAAM 3B’SI3KY
HaBeneHi B Ta0u. 3a. Jlani, HaBeaeHi B Ta0m. 3a, BiAmo-
BiJaroTh BUnajky, konu Bci 33I1l nmpoTuBHHMKA mpaliio-
I0Th Ha (PIKCOBaHUX YaCTOTAX.

Sxmo x KX, YKX i cynyraukosi 33I1l Buko-
PHUCTOBYIOTH SIKi-HEOYIIb METOIU PO3LIMPEHHS CIEKTpa
CHTHAJIB, HANPHKIAJ, IPOrpaMHE IePeHACTPOIOBAHHS
po60UOi YacTOTH, TO pe3yIbTaTH PO3PAXYHKY KUTBKOCTI
c.t.x. 33I1l, sixi BUBeAeHI 3 Nagy B pe3yibTati pajio-
€JIEKTPOHHOT O IOJABIICHHS, IO JIAHKaX YNpaBJiHHS 1
BUIAX 3B'I3Ky, OyIyTh MaTH BUIJISI, SIK IIOKA3aHO B
Tabn. 36. Sk BumHO 3 Tabn. 30, HaBiTH 32 YMOBH Mepe-
030poennst yactud PEB CyxonyTHux BiificbK Ha HOBI
komiuiekcu PEB «Mannar B1E», 3aranbHa eeKTUBHICTD
PazioeNIeKTPOHHOr O MOJIABJICHHS Y MOPIBHSHHI 3 ITOIIe-
pennimM BunagkoMm (poboru Beix 33IIl Ha dikcoBanmx
YacTOTaX) 3HIKYETHCSI OLITBII HiXK Ha TTOPSIIOK.

Tabauys 1

KisbKicTh cTaHIAPTHHX TesIe()OHHUX KAHAJIIB 0 JIAHKAX YNPABJIHHA i BUAAX 3B SI3KY

JlaHka ynpaBiiHH{ TaKTHYHA OMepaTUBHO- | OINepaTHBHA OMepaTUBHO- YCBOrO C.T.K. 32
Bun 3B’ 3Ky TaKTU4YHa CTpaTeriyna BUJI 3B’ S3KY
KX 336 48 24 12 420
YKX 1056 48 0 0 1104
pamiopeneiHuin 256 128 0 0 384
TpornochepHuit 0 0 40 24 64
CYNYTHUKOBHIA 512 256 80 48 896
YChOTO C.T.K. 32 JaHKy/% 2160 480 144 84 2868
75.3% 16.7% 5% 3% 100%
Tabruys 2

KinpkicTs cranmapranx Tesegonnnx kananis 33111, axi BuBeneHi 3 1agy B pe3yJibTaTi BOTHEBOI0 ypaKeHHsl,
10 JIAHKAX YNPABJIiHHA i BUIAX 3B’ A3KY

JlaHka ynpaBiiHH| TaKTUYHA OIlEpaTHBHO- | OIepaTUBHA ONEepPaTUBHO- | YCHOTO C.T.K. 3a

Bun 3B’s13ky TaKTUYHA CTpaTeriyHa BU/I 3B’ SI3KY
KX 137 15 5 3 160

YKX 426 15 0 0 441
paniopeneiHui 103 39 0 0 142
TpornochepHuit 0 0 9 6 15
CYNyTHUKOBHH 206 78 18 12 314
yChOTO C.T.K. 32 JAHKY 872 147 32 21 1072
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Tabnuys 3a

KisnbkicTh cTannapTHux tejedonnux kanadis 33111, ki BuBeeHi 3 1aay B pe3yJbTaTi palioe/ieKTPOHHOr0

MOJABJIEHHs], 110 JJAHKaX ynpajaiHHsA i Buaam 3B’ 3Ky (33111 nporuBHIKA NPalOIOTH HA (iKCOBAHUX YaCTOTAX)

Jlanka ynpaBiiHH| TaKTHYHA OIlepaTHUBHO- | ONepaTUBHA OIIEpaTHUBHO- | YCBOTrO C.T.K. 32

Bupn 3B’s13ky TaKTUYHA cTpareriyia BHJI 3B’ SI3KY
KX 52 20 12 6 90

YKX 52 20 0 0 72
pamiopeneiHuit 0 0 0 0 0
TponochepHuit 0 0 0 0 0
CYITyTHUKOBHH 0 0 26 16 42

YCBOT'O C.T.K. 32 JJaHKY 104 40 38 22 204

Tabnuys 36

KisnbkicTh crannapTHux tesgedonnux kanadis 33111, ki BuBeaeHi 3 1agy B pe3yJabTaTi pajioeleKTPOHHOIO
MO/IABJICHHS, 110 JIAHKAX YHPABJiHHA i BUAAX 3B A3KY
(33I1I npoTUBHUKA BUKOPUCTOBYIOTH PO3LUIMPEHHS CIIEKTPa CUTHAJIIB)

Jlanka ynpaBiiHH| TaKTHYHA OIIepaTHBHO- | ONEpaTUBHA OIIEPaTHBHO- | YCHOrO C.T.K. 32
Bun 3B’s13Ky TaKTUYHA cTpareriyia BHJI 3B’ SI3KY
KX 6 0 0 0 6
YKX 6 0 0 0 6
paniopeneiHui 0 0 0 0 0
TponochepHuit 0 0 0 0 0
CYIyTHUKOBHH 0 0 0 0 0
YCBOTO C. T. K. 32 JIJAHKY 12 0 0 0 12

3 pe3ynbTarTiB, 3BeAeHUX y Tabnuigx 1, 2, 3a, 30,
Ha OCHOBI (opmynu (5a), MOXKHA OTPUMATH 3HAYCHHS
IHTErpaIbHOIO CTYIIEHs Je3opraHizauii yrnpasminas (1Y)
NPOTUBHHMKA B OIepaliii, a TakoX 4YacTKOBI CTYMEHi
Jie30praHizanii yrnpasiiHHs, SKi HaBeeHi B Ta0I. 4.

Tabruys 4
InTerpanbuuii crynins 1Y nporuBHnka B onepauii

Jlanka ynpaBniHHs
I
. < L <
< g w o g = 2 =
o] m = ) m 7 =5 A =
5 = S S SO =
= BN g E o 2 E 'S
= < H < B o > A
¥ o X ISy o < g g
< o ® 5) o o 5
&= = & = == = )
o = c ©
0,452 0,39 0,486 0,512 0,445

BizHOCHMIT BHECOK CHCTEMHU BOTHEBOTO YPaXKEHHS
B CTYIiHb Je30praHizamii YIpaBlliHHS HaBEOCHUH Y
Tali. 5.

Tabruys 5
BHecok cucTeMH BOTHEBOI0 ypaskeHHs1 B cTyninb JIY

BignocHwuii BHecok yrpynoBanHs PEB cyxomyTHux
BifiCbk y CTyIiHb Jie30praHizaiii yIpaBiiHHS, po3pa-
XOBaHHM{ Ha OCHOBI CITiBBIIHOIICHH: (60) I BUIAKIB,
sIKi BioOpaskeHi y Tabin. 3a, 30 HaBeneHi B Tabi. 6a, 60
BiAIIOBITHO:

Tabauys 6a

Buecok yrpynosanns PEB y crynins 1Y
(33111 npoTHBHNMKA NMPALIOIOTH HA QiKCOBAHNX

4acToTax)

Jlanka ynpaBiiHHS
ples} =
L < ' < E 2 2
< g = = g = 25
= ] =) g . 5 8 5
2 2 = = 8 & .o
K E & E 5 22 5
E | sSE| & | =% |5E¢8
s 5 3 58 | £ 5 =
= 2 B = = B = g

) o c ©
0,048 0,083 0,264 0,262 0,071

Tabruys 66

Buecok yrpynosannsi PEB y crynins 1Y
(33I1I npoTUBHMKA BUKOPUCTOBYIOTh PO3LINPEHHS
CIIEKTPAa MOBiI0MJICHB)

JlaHka yrpasiiHHs = Jlanka ynpasina = o s

= >ﬁ = 1 1 = 4

! < [ = o) < o S === ¢

g 2 g : | 2E | ETE = - 25 |2z E
& =i g g .Z 5 2 = & g & S g8~ |8 T 5
= E K = E o =N = E = 5 Eo |EEQ
E s B s s 2 5 B 2 2 g = a g5 |gp®
S| B2 | 2 | 2E|EFs E | gE| £ | TE |E5¢

=
E S §E o | ~ 5 ° g ©
0,4 0,3 0,2 0,2 0,374 0,0055 0 0 0 0,004
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SIk BugHO 3 TabN. 6a, BIJHOCHWI BHECOK CHII 1
3aco0iB PEB CyxonyTHHX BIHCBK Yy Je30praHi3aliiro
YIIPaBIIiHHS HEBEIMKUH 1 CTAHOBUTH BEITMYMHY OJIM3BKO
7 %, y Bumanky, skmo Bci 33111 mpoTuBHHKa mparo-
10Th Ha (ikcoBaHHMX poOoumx wacrtorax. Skmo x KX,
YKX i cynyraukosi 33[1] BUKOPHCTOBYIOTH sIKi-HEOY /b
METOAW PO3LIMPEHHS CIEeKTpa IIOBiJOMJICHb, HallpH-
KJIaJ, IporpaMHe IepeHacTPOIOBaHH poOOYOi YaCTOTH,
TO BiJHOCHHMI1 BHecok cui i 3aco0iB PEB CyxonyrHux
BIICBK y J€30praHi3aiiifo ympamiiHHS Oy/ie Mi3epHO
Manuii (MeHme 1 %), MO CTaBUTh MiJ] CyMHIB JOLiIb-
HICTb HE TLNBKU Tepeo30poeHHsT CyXOIMYTHHX BIMChK Ha
xoMiurekcu «Mangat B1Ey», ane 1 B3arami, DOLUIbHICTE
po3BuTKy 3acobiB PEB cyxomyTrHux Biiicbk 3 ypaxy-
BaHHSM Cy4acHUX TeHneHuii po3sutky 33111 [7].

Ha puc. 1a,0; 3a,0; 4a,6 mokaszaHi Bi3yaii3oBaHi
pe3yabTaT CTaTHCTUYHOTO MOAENIOBAHHS YacTOTHOT'O
posmnoainy 33I11 6e3 ypaxyBaHHs 30BHIIIHBOTO BILUIUBY
Ha HUX, @ TAKOXX 3 YPaxyBaHHsAM iXHbOI BOTHEBOI'O ypa-
JKEHHSI 1 pa/lioeIeKTPOHHOI0 TOAABJICHHS BiIMOBIIHO.
CyLIBHOK 1 INTPUXIOYHKTHPHOK JIIHISIMH TIOKa3aHi
Jana3oHd BENEHHS PaiOCIeKTPOHHOI PO3BIIAKH 1
pazioeNeKTPOHHOr O MOJABICHHS BiJIIOBIIHO.
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Ha puc. 1a, 16 HaBezeHi rictorpaMu po3noaiJeHHs
no yacrorax 33[1I pi3Horo ¢yHKIIOHANEHOTO MpPU3HA-
yenHs B aiamasodax 0...100 MI'p i 0...10 I'Tu Biamo-
BiHO. SIK BHIUIMBAE 3 puc. la, 3aBaHTaXEHICTh Aiara-
30Hy 3...100 MI'i xapakTepu3yeTbcsi pO3IOMITICHHIM
yacrot 33I1l, 6nu3pkuM 10 piBHOMIpHOro. Te % MOXHa
ckazatu mpo posnomiieHus yacror 33I1I B mianazonax
0,2..04 I'Tw, 1,6...1,75 I'T, 4,25..4,75 ITi 7,4..7,8 I'T,
SIK1 BiJITIOBIIAIOTh CYNYTHUKOBHM, pajiiopesaeiiHuM, TpO-
noc(epHUM 1 CYIyTHUKOBUM CHCTEMaM 3B’sI3Ky 1 mepe-
nadi iHdopMalii BiAMoBiqHo. BapTo moMiTuTH, 1o npu
CTAaTUCTUYHOMY MOJIeTIOBaHHi B nianazoHax 0...100 MI' i
0...10 TT1 BUKOpUCTOBYBAJMCS Pi3HI 3HAUEHHS elle-
MEHTapHHUX IHTEPBAJIB YacTOT /jisi MOOYIOBU TiCTO-
rpam, piBHi, BianoBiaHo, 0,5 MI'u i 50 MI'. Sk BuaHO
3 puc. 1a,0, HalWOIIBIIOK IIUIBHICTIO PO3MOALTY MO
gactoti (50...100 c.1.x./MI'y) xapakrepusyorbes 33111
KX 1 YKX piana3oniB, paziopeneiHi 1 CymyTHHKOBI
33111 xapakTepu3yThCsl CEPEIHBOIO MIUTBHICTIO PO3IIO-
niny (1...2 c.1.x./MI'1), 1 HaliMEHIIOO ITBHICTIO PO3-
nopinenns  (0,1...0,2 c.t.w/MI'1)  xapakTepu3yroThes
tponocgepni 33I11.
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Puc. 1a. Poznoaia mo yacrorax 33I1I B xiana3oni 0...100 MI'n
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Puc. 16. Poznoain mo yacrorax 33111 B giana3zoni 0...10 I'T'ig

HeoOxigHO BiAMITUTH, 110, B3araii, Cy4yacHi TEH-
nennii po3putky 331 BKIIOYAIOTh BUKOPUCTAHHS TaKHX
JUISTHOK  Jliana3oHy pallio4acTOTHOrO CIIEKTpa: IS
cynytaukoBux 3311 — miamazonu 0,2...0,4 1 3...20 I'T1g
i3 HojabIIMM OCBOEHHAM aianazony 20...60 I'T; mis
paniopeneiiaux 33111 — nianazon 1...4 I'Tw; ans tporo-
coepunx 33111 — gianmazon 2...8 I'T (puc. 2). Ha puc. 2
Mo3HaueHi IudpaMu KpUBi BIANOBIAAIOTH HACTYITHUM
33111 i miamazonam: 1 — KX, YKX 33IIl, miama3onu
3..30 MI'u, 30...100 MI'u; 2 — cynyraukosi 33111,
miamazonu 0,2...0,4 1 3..20 I'Tw; 3 — panmiopeneiini 33111,
nmianazon 1.4 I'Tn; 4 —tponocdepni 3311 pianazoHu
2..8 ITn. Tomy mokazani Ha puc. 10 po3momineHHs
YacToT Il pajiopeNelHuX, TPOormochepHUX 1 CyIMyTHH-
koBux 33111 Bi1oOpaxkar0Th JHIIE YACTKOBI 0COOIUBOCTI

BUKOPUCTOBYBAHHX Jialla30HIB 4acTOT NAaHUMH pajio-
eNeKTpOHHMMH 3acobamu «KopuuHeBux», y TOH dac 5K
PO3MOMIJICHHS YacTOT, [0 HABEICHI Ha pUC. 2, BimoOpa-
JKAIOTh OLTBII 3arajibHi 3aKOHOMIPHOCTI.
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Puc. 2. IinsiHKH BUKOPHCTAHHS Pafio4acTOTHOIO
CIeKTpa cyyacHux Ta nepcnexkrusHux 33111
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Ha puc. 3a, 36 HaBeneHi ricrorpaMu po3nofiiieHHs mo B gianazonax 0...100 MI' i 0...10 I'Tu BixnoBiaHo, siki
yactorax 3311 pi3Horo GpyHKIIOHANBEHOTrO MPU3HAYEHHST  BHUBECHI 3 JIa/ly B Pe3yJbTaTI BOTHEBOTO YPayKEHHSI.
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Puc. 3a. Poznoain no yacrorax 33111 B aiana3oni 0...100 MI'u, sixi BuBeaeHi 3 1aay B
pe3y/bTaTi BOTHEBOTO YPasKeHHsI.
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Puc. 36. Po3nonia mo yacrorax 33I1I B xiana3zoni 0...10 I'T'w, sixi BuBeneHi 3 1axy B
pe3yJIbTaTi BOTHEBOT0 ypa)KeHHs

[NopiButotoun puc. la i 3a, a Takox puc. 16 1 30 BiAMOBIAHO, SIKi BUBEJEHI 3 J1aay B Pe3yNlbTaTi IXHbOI'O
MOIIAPHO, MOXKHA Ha SKICHOMY DiBHI OIL[IHUTH BiJJHOC-  paJliOCJIEKTPOHHOIO IOJIABJICHHS, 32 YMOBH, WIO BCI
HHUH BHECOK CHCTEMH BOTHEBOro ypakeHHs B cTyminb  33I1I mpoTuBHHKA MpalfoloTh Ha (hiKCOBAaHMX 4acCTOTAX.
Jle30praHizalii yrnpaBiIiHHS, 10 Y KUIBKICHOMY BHpa- [MopiBHioroun puc. la i 4a, a takox puc. 16 1 40
JKCHHI HaBeJleHuit y Talt. 5. MOIIAPHO, MOXKHA Ha SKICHOMY DiBHI OI[IHUTH BiJTHOC-

Ha puc. 4a, 46 HaBezeHi TicTorpamMu po3noAineHHss  Huil BHecok yrpynoBaHHs PEB CyxomyTHux BilichK y
no yacrorax 331l pisHOro ()yHKIIOHANBLHOTrO MPU3HA-  CTYMiHb Je30praHizalii ynpaBiiHHS, SKWUH Yy KUIb Kic-
yeHHs B giamazoHax 0...100 MI'm i 0..10 ITu  HoMy BUpaKeHHI HaBeneHHH y Ta0I. 6a.
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Puc. 4a. Po3noain nmo yacrorax 33111 B xiana3owni 0...100 MI'u, siki BuBeaeHi 3
Jaay B pe3yJbTaTi pafioeJIeKTPOHHOI0 MOJABJICHHS
(33I1I npoTuBHMKA NPALIOIOTh HA (iKCOBAHMX YaCTOTaX)
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Puc. 46. Po3znoain no yacrorax 33111 B giana3zoni 0...10 I'T'u, ki BuBeaeHi 3
JIagy B pe3yJIbTaTi paioeIeKTPOHHOI0 MOAABJIEHHS
(33111 npoTHBHAKA NMPANIOIOTH HA (iKCOBAHNX YaCTOTAX)
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BucnoBknu

Pestomyroun BHILiecka3aHe, MOYKHA 3pOOHUTH HACTYIIHI
BUCHOBKH.

1. Pe3ynpTaTl NPOBEIEHOI0 CTATHCTHYHOTO MOJIe-
JIIOBaHHSI BKa3ylOTh HA HEBEIIMKUHA BiTHOCHUI BHECOK
cun 1 3acobiB PEB CyxomyTHux Biiicbk y ne3opra-
HI3aI[iI0 YIPaBIIHHSA, [0 CTAHOBUTH BEIMYHUHY OJIU3BKO
7 %, y Bunajky, skmo Bei 33111 mpoTHBHUKA NPaLIOIOTh
Ha (ikcoBaHHX poOOYMX dacToTax, i meHme 1 %, y
Bunaaky, skmo KX, YKX i cynyraukosi 33I11 Buko-
PHUCTOBYIOTH SIKi-HEOYIb METOAM PO3LIMPEHHS CIIEKTpa
curHaiiB. I[s oOcraBuHAa CTaBHUTH MiJ] CYMHIB IOILLIb-
HICTb HE TiNBKU Nepeo30poeHHsT CyXOIMYTHHX BIMChK Ha
xoMiurekcu «Mangat B1Ey», aite 1 B3arami, DOIUIBHICTE
po3BuTKy 3aco6iB PEb CyxonyTHux BiliChK.

2. 3abe3mneyeHHsi HEOOXIAHOTO PIBHS eJIeKTpoMar-
HITHOI CYMICHOCTi, 3 OJHOro OOKY, 3aco0iB pajio-
enekrpoHHoro nonasnenns i 33I11, ta, 3 iHmoro 60Ky,
3ac00iB  pajliOCIEKTPOHHOrO IMOJABJIEHHS 1 3aco0iB
panioeNeKTpOHHOI PO3BIAKM B XO/i BEJCHHS omepatii
ABJIAE COOOI0 OyXKe CKIaJHY, NPAKTUYHO HEPO3B’SI3HY
oprasizamiiHiUMu 3axonamHu 3a1ady. KoMruiekcHe BUpi-
LICHHS 3aBJAHHS TEPEHIKOAOCTIHKOCTI 1 TMepenKoao-
3axumieHocti 33[1] moBuHHO Hacammepen 3abe3nedy-
BaTHCSl HA CXEMOTEXHIYHOMY PIiBHI Ha erari po3poOKu
TaKHUX CHCTEM.

3. OnHovacHe 3a0e3nedyeHHs NPUHIUITY Oe3re-
pepBHocTi BenenHs po3sinku 33111, 3 ogHoro GOoky, i, 3
IHIIOrO OOKY, MPUHIIUITY Oe3IIepPEepBHOrO BEICHHS pajIio-
enektponHoro noxasienus 3311 B xoni BeaeHHs ore-
pawii yABIA€ETHCS, MO-IIEpIle, IPAKTUYHO HEMOXIMBUM
y CIIy MIpKyBaHb, BUKJIQJICHUX y MONEPEIHbOMY ITyHKTI,
a mo-Japyre, HenoTpioHuM. JIKepenaMu po3BiayBaTbHUX
BIZIOMOCTEH I PajiOCIICKTPOHHOI PO3BIIKK €, B OCHOB-
Homy, iH(opmaruHi 33IIl, BUNpOMiHIOBaHHS SKUX
MICTSITh IIPsIMi Ta/a0b0 HEeMpsIMi BIOMOCTI PO PYHKITIO-
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HYBaHHS PaJiiOCNEKTPOHHUX O0’€KTIB yrpynoBaHHs
BIliChK (CHII) NPOTUBHHKA, & TOMY 3/IHCHIOBATH iXHE
paioeIeKTPOHHE MOAABICHHS HEMOLIIbHO, OCKUIbKH
e 3aBakaTuMe Tporiecy BegenHs PEP. 3 iHmoro 6oky,
BECTH PAJIOCICKTPOHHY PO3BIAKY HeEiH(OPMaTHBHUX
mokepen (ueindopmaruBaux 33I11) Hemae ceHey.
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OIIEHKA Y®®EKTUBHOCTU MPUMEHEHW S CAJI Y CPEJICTB PATAOSJIEKTPOHHOMN EOPLELI
CYXONYTHBIX BOMCK B ONNEPAIIMSIX TYTEM CTATUCTUYECKOI'O MOJEJMPOBAHUS

9.B. JIyuyk, II.A. Muponerko, A.A. ITonos, A.}O. CmonbkoB

Ocywecmeneno cmamucmuyeckoe MoOeIuposanue paouodneKmpoHHO20 NOOABIEHUs C UCNONb308aHUEM 00ujell MemoouKu
oyenxu dghpexmusHocmu paduoInekmporHoli 6opvbbl 6 onepayusx. Buinonnena eusyanuzayusi pe3ynemamos oyeHKu 3¢hgexmus-
HOCMU padUuodIeKMPOHHO20 NOOABNEHUsI HA OMOETbHBIX YUACMKAX paouodacmomnozo cnexmpa. Onpedenenvl npodiemvi Oanb-
Heliuie2o pazgumusi cpedcms paduodNeKmpoHHOU 60pbObI CYXONYMHBIX GOUCK.

Knrouesvie cnosa: cunvi u cpeocmea paouodnekmpoHHoU 60pbObl, dhhexmusHocms npumeneHus cun U cpeocme
PaouosIekmpoHHOl 60pbObL, PAOUOINEKMPOHHOE NOOABIEHUe, CPeOCBA CEA3U U nepedad ungopmayuu

ARMY ELECTRONIC WARFARE FORCES AND MEANS UTILIZING EFFICIENCY EVALUATION IN
OPERATIONS BY STOCHASTIC MODELLING

E. Luchuk, P. Mironenko, A. Popov, A. Smolkov

Electronic counter measures stochastic modelling by means of common methodic of electronic warfare efficiency
evaluation in operations is being accomplished. Electronic counter measures efficiency evaluation results visualization is being
realized upon some radiofrequency spectrum intervals. Problems of further development of army electronic warfare means are

being determined

Key words: electronic warfare forces and means, efficiency of electronic warfare forces and means utilizing, electronic

countermeasures, communication means.
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