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AnHotanusi. OOOCHOBaHO IPUMEHEHHE KOMIUICKCHPOBAHMS HM300paKeHUH BHIMMOrO | MH(pakpacHOro
JMarla30HOB B CJEIAIIEM KOOpJAMHATope 1eneid ronoBku camoHaBeneHus ('CH)  mmst mosbimeHuns
3¢ QeKTUBHOCTH CTpenbObl 3eHuTHO-pakeTHoro kommuiekca (3PK) tuma «Crpema-10M2y. Ilpencraien
BapHaHT CHIDKEHWS mukna crpensObl 3PK 3a cuer mckmoueHus ¢akra NEpeKioueHHs PEKUMOB PabOTHI.
IloxasaHa 3aBUCHMOCTb BEPOSTHOCTH BBINOJHEHHS OTHEBOM 3aiaud HOApa3felcHHEM, BOOpyxkeHHbIM 3PK,
OT KauecTBa HW300paXEHHS CONMPOBOXKIAEMOW  LENM, XapaKTEpU3yeMOro CpEeJHHM  KBaJPaTHIECKHM
OTKJIOHEHHEM SPKOCTH MHUKCeNeH B cuensameM koopaunarope I'CH.

Knrouesvie cosa: 3eHUTHBIN paKeTHBIﬁ KOMIUICKC, COIIPOBOKACHNEC BO3AYIIIHBIX OGT)GKTOB, KOMIUICKCUPOBAHUEC
BI/I,HGOI/IH(I)OpMaHI/II/I, CJIOXKHBIC METCOPOJIOTNICCKUC YyCIIOBUA.

Abstract. The application of visible and infrared images integration in tracking target of the homing head (HH)
to improve the shooting efficiency of anti-aircraft missile system (AAMS) type «Strela-10M2» is substantiated.
A variant to reduce the firing cycle of AAMS by eliminating the fact of switching operating modes is presented.
It's shown the dependence of likelihood of fire mission execution by a subunit armed with AAMS as a function
of the image quality of the accompanied target characterized by a standard deviation of pixel brightness
in the tracking monitor of the HH.

Keywords: anti-aircraft missile system, air object tracking, video information integration, complex weather
conditions.
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Image complexation in the following coordinator of homing head to improve
shooting efficiency of anti-aircraft missile system type «Strela-10M2»

D.S. Sharak, A.Yu. Liplianin, A.V. Khizhniak

BBenenue

OOHapykeHHE M YCTOMYMBOE CONMPOBOXKICHHWE MaJOKOHTPACTHBIX MalOpa3MEpHBIX Lenen
Ha CIO)KHOM ()OHE B YCJOBHUSIX NpPEIHAMEPEHHBIX M €CTECTBEHHBIX MOMEX BCErla SBIISETCS OIHUM
U3 KIIIOUEBBIX BOMPOCOB 00pabOTKU M300paskeHuid. s pereHnn mogo0Hoi npobiieMbl 00beAnHEHNE
nH(pOPMaLUH, MOTYy4aeMOl OT JAaTYMKOB MHOI'OKAHAJIBHBIX ONTHKO-3JEKTPOHHBIX cucteM (MOJC),
OCYIIECTBIIAETCS 33 CUET UCIOIb30BAHNS Pa3INYHBIX aJlTOPUTMOB KOMILIeKcupoBaHus. B pabore [1]
omnucaHbl Hanboee pacipacTpaHeHHbIE aJTOPUTMbI KOMIUIEKCHPOBAaHHS BUACOMHPOPMAIIUH, OIHAKO
ux crneuuduKa HAKIaIbIBaeT CYIIECTBEHHBIC OTPaHHYCHUsS HAa NPUMEHEHHE KaKIOro M3 HHUX
u TpeOyeT 3adacTylo pa3paOOTKM HOBBIX MeTofoB. CHHTE3HMpyd B €IWHOM H300paskeHHH
OTVIMYHUTENbHBIC TPU3HAKH PAa3MYHBIX KAaHAJIOB M AaKLEHTHPYSd Ha HUX BHUMAaHHE, MOXKHO PE3KO
MOBBICUTH MH()OPMATUBHOCTH U 3PPEKTUBHOCTD BEACHUS PA3BEAKH.
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KommnekcupoBanue u300paskeHMH  TakkKe aKTUBHO IpPHMEHsETCs B aBToMaTax
conpoBoxkaeHuss coBpeMeHHbIXx 3PK. IlpunsTne Ha BOOpy)KEHHE M BKJIIOUEHHE B COCTaB
MOJpA3JeNICHUH  MPOTUBOBO3AYIIHOW  OOOPOHBI ~ MEXaHM3MPOBAHHBIX  OpUTag  MOOHMIIBHBIX
3PK Ommxnero neiictBusi «Crtpena-10M», «Ctpena-10M2» crano marom Brepenq B Oopbbe
¢ Huskonerammmu nensiMu. Oneit 6oeBoro npumeHenns 3PK «Crpena-10M» moka3an UX BBICOKYIO
00eBy10 3 (EKTHBHOCTh M IKCILTyaTallMOHHYIO HaAeXHOCTh [2]. JlokanbHble BOWHBI M BOECHHBIC
KOH(DJIUKTBI MOCIEIHNUX ACCSITUIECTHH CBUIETEIbCTBYIOT O TOM, UYTO CTpENib0a KOMIUIEKCA B CIOXKHBIX
METEOPOJIOTMYECKHUX YCIOBUSX, 8 TAKKE B YCIOBUSAX ONTHKO-3JIEKTPOHHOTO MPOTUBOJCHCTBUS OyAeT
HanOoJee BEPOSITHBIM CITy4aeM CTPeIbObI M0 BO3MYIIHBIM LEIsIM [3].

OpnuM u3 pemaromux (GaxTopoB MoBHILIEHUS 3()HEKTHBHOCTH CTPENbOBI MO CPENCTBaM
Bo3aymHoro HamaaeHus (CBH) sBmsercss ymeHue omepaTopa y4YUTHIBaTh BIMSHHE KOHKPETHOU
¢onoBoit obcranoBku Ha pabdory I'CH 3PK. B crathe 00OCHOBaHO mNpHMEHEHHE aJIrOpuTMa
COMPOBOXKICHUSI BO3AYLIHBIX OOBEKTOB C KOMIUICKCHPOBAaHHEM HM300pakKeHHH  BHUIUMOIO
1 uHppakpacHoro auamna3oHoB [4] B cuemsimeM koopauHatope menedd ['CH ams moBbieHus
s pexruBHOCTH cTpenbObl 3PK tumna «Crpena-10M2y.

AHaju3 BIUSHASA (POHOBO-IEIeBOI 00CTAHOBKH HA 3(PPEeKTHBHOCTH CTPEJIb0bI 3eHUTHOTO
PAaKeTHOI0 KOMILJIEKCA M0 BO3AYIIHBIM HeIIM

Crpensba 3PK, ocnamennoro I'CH, mokeT mnpoTrekaTe B CaMblX pa3HBIX YCJIOBHUSX
00CTaHOBKH, 3HAYMTEIBHO BIMUSIOMMX Ha 3((EKTHBHOCTH €ro 0O0eBOro MpUMEHEHHs. Y CIOBHS
CTpenbObl KOMIUIEKCA OIMPEAEISIIOTCS BO3AYLIHOM OOCTaHOBKOHM, NAJIbHOCTBIO 3aXBaTa, KauyeCTBOM
COMPOBOXKICHUS 1€, (OHOBOM W TIOMEXOBOH OOCTAHOBKOH, a TaKkKe METEOPOJIOrHYeCKUMH
YCIIOBUSIMH.

®donoBasi 00CTaHOBKA CO3/IAETCSl OKPYKAIOLIEH CPENoi W HAXOAAMIMMUCS B TaHHBI MOMEHT
B Hell o0bekTaMu. OHa OKa3bIBaeT pellaoliee BIUSHIE Ha BO3MOKHOCTh 00CTperna BO3AYIIHON LENH,
TaK Kak HEoOXOIMMBIM YCIIOBHEM HopManbHOro ¢ynknuonupoBanus I'CH, a cnemoBatensHo,
YCIIOBHEM HOPMAJIBHOTO HaBEIEHUS pakeTbl Ha BO3AYIIHYIO Iedb, SBJSETCd HalIW4Me
SHEPreTHYECKOro KOHTpacTa Mexay (POHOM U BO3IYLIHOH LIENBIO.

Ocobennocteio koMiuiekca «Ctpena-10M2y» siBisieTcsl HalMuMe KaHaja paOoThl CIEISIIEro
koopaunaropa nean ['CH wnapsgy ¢ undpaxpacaeiv (MK) u ¢orokontpacteiM (PK) kanamamm.
[TosToMy manpHOCTH 3axBaTa BO3AYIIHOW Lienu U KadecTBO compoBoxkaeHus I'CH B dK-kxanane
3aBUCHT elle W oT ee KoHTpacTa.KoHTpacT BO3IyHmIHOM I€dM, B CBOIO OYepelb, 3aBUCHUT
OT OCBEILEHHOCTH €€ CONHLEM U COCTOSIHUA (OHA.

Cpennue nanpHocTH 3axBaTa Henan ['CH mpu ctpenbp0e Ha BCTPEYHOM Kypce B 3aBUCHMOCTH
OT BpeMEHH To/la U (DOHOBBIX YCIIOBHH IUIS OIEpaTopa, UMEIOLIEr0 CPeJHUI YPOBEHb MOATOTOBKH,
MpHUBEACHHI B Ta0M. 1.

Ta6muma 1. CpeaHue JaIbHOCTH 3aXBaTa LieJIM B 3aBUCHMOCTH OT ()OHOBBIX YCI0BMIi

ITopa roga Bun pona abuocTs, kv
P 3axsara e 'CH BusyassHoro obHapyxeHust
OJIHOPOJHBIN 6,1 8,4
Jlero HEOJTHOPOJHBIN 6,7 8,5
OJIHOPOJHBIN 4,0 4.8
3uma HEOJTHOPOJHBIN 4.8 6,0

OnnuM u3 pemaromux (GaxropoB nossimeHus 3¢pdextuBHocTr cTpensOsl mo CBH sBnsercs
YMEHHUE YUUTHIBATh BIMSTHHE KOHKpETHOU (hOHOBOHM oOcrtaHOBKHM Ha pabory I'CH. Ouenka ¢oHOBOMH
00CTaHOBKH oOmpejaensercss B Oamgax Kak OTHOLICHHE IUIOMIAH, 3aKPHITOM OOJakamMH, KO Bcei
mwiomaan Hebocsoga B mponeHTax. Kaxapie 10% paBHbl omHoMy Oamnmy. Tak, HpaKTUKON
YCTAQHOBJIEHO, YTO NpHU OOJaYyHOCTH OT 2 10 9 OaluloB PE3KO CHMXKAETCSs BO3MOXHOCTD
I'CH pns aBroconpoBokaeaus 1ienu B OK-xaname. [lpu mnpoxokiaeHWM 1eiabpl0 Kpas oOnaka,
KaK MPaBUJIO, TPOUCXOAWT CpBhIB CONpoBOXKAeHUsA. llpum obmaunoctn 2-9 OanyoB BepOSTHOCTH
ycroitunBoro cnexxenus: ['CH 3a nienwio B Teuenue 6—7 ¢ cocrasiser 0,5-0,9, a npu odnaunoctu 0—2
nnn 9-10 6anno ycroiunBocth padotsl 'CH obecnieunBaercs 1100 B MpocBeTax MeXIy OOJaKamH,
1100 Ha QOHE JOCTATOYHO MPOTSHKEHHOrO 00IaKa.
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B HK-kanane obnauHblii ()OH MPAaKTUUECKH HE OKa3bIBaeT BIMSHUS Ha JAIBHOCTH 3aXBaTa
uenu ['CH. Bwmecte ¢ Tem, oTaenbHble (OHOBBIE 00pa30BaHMs (SIPKHE KPOMKH Ky4YeBBIX OOJIAKOB),
MOJCBEUCHHBIC CONHIEM, U HEOONbIINE YYaCTKH 3€MHOW MOBEPXHOCTH, O0JaJarolmiue 3epKalbHBIM
OTpakeHueM (TUIOTHBIM CHEXHBIM TOKPOB), MOT'YT CHHIKATh BEPOSTHOCTH YCTOWYHMBOTO CIICKEHHS
I'CH 3a BozaymHoi menbto. Ilpu yBenmmueHnn sSipKocTd (OHA C yBETHMUYEHHEM CpenHEel AaTbHOCTH
3axBaTa BozaymHoM 1enu I'CH B ®K-kanane yBenmuumBaercsd M BEpOSATHOCTh €€ MOTEPH, KOTOpas
IpH pakypcax K conHuy mox yriamu meHee 20° cocraBuster 0,58. B MK-kanane patorsr I'CH
IUISl YIJIOB B HAaIpaBJIeHUH Ha conHIle 6osiee 20° BEpOATHOCTh YCTOMYMBOIO 3aXBaTa BO3AYIIHON €N
U CISKCHUS 32 HEM COXpaHsAeTcsl JOCTaTOYHO BBICOKOH [5].

B CIIOKHBIX METEOPONOrMYECKUX YCIOBHAX (IBIMKA, TyMaH M T.J.) 3HAYMTENLHO CHUYKAETCS
KOHTpPACT BO3AYLIHBIX IIeJel Ha OKpY>KatolieM (oHe, YTO CYIIECTBEHHO yMEHbIIAeT BO3MOKHOCTH HX
BH3YaJIbHOTO OOHapyx)eHus u cokparniaer Ha 20-30 % naabHOCTh MX YCTOHYHBOTO 3aXBaTa.

Takum o00pa3oM, B YCIOBUSX CIOKHOW HW3MEHAIOUIEHCS (POHOBO-LIENEBOH OOCTaHOBKH
OIepaTop He BCETAa CMOXET JOCTOBEPHO OmpenenuTh Tpedyembiii pexkxum padotsl ['CH caensmero
KOOpAMHATOpa LeNM, YTO, B CBOIO Ouepelb, MOXKET NMPHUBECTH K HEBBHIMOJHEHHIO 0OEBOM 3amaun
noapasaencHueM, BoopyxkeHHbIM 3PK tuma «Ctpena-10M2». B cBs3u ¢ 3TuM pa3paborka crocoboB
YCTONYHMBOIO CONMPOBOXKIEHUS BO3AYIIHBIX II€TIeH, HE 3aBUCAIIMX OT METEOPOJIOTMYECKHUX YCIOBHI,
CIIOCOOHBIX MOBBICUTH 00eBYI0 3 pektuBHOCT 3PK, siBNsieTcst akTyanbHOM HayqyHOH 3amadei.

CpaBHuTebHBII aHaMu3 Bo3Mo:kHOCTH 3PK mo o6crpenry CBH

Jns mporecca CTpenbObl XapaKTEpHBIM SABISIETCS €r0 MOBTOPSAEMOCTb. JTO  CBSI3aHO
C HEOOXOIMMOCTBIO 00CTpelia HECKOIBKUX IIeNiell B coctaBe OoeBoro mopsaka CBH mporusHuKa [6].
s onpenenenus 6oeBbix BosMoxkHocTel 3PK mo obctpeny CBH HeoOxoaumo cpaBHUTH BpeMeHHBIE
XapaKTePUCTUKH 00eBOI pabOTHl KOMILJIEKCa CO BpeMEHeM INpeObIBaHUs IIEIM B €ro 30HE MyCKa.
CoToil TOYKHM 3peHHs BaXHOE 3HAUCHHE TNPHOOPETAIOT TaKue MOHATHS, KaK LUK CTPEIbObI
U BpeMs peaklUu KOMILJIEKca, KOTOphIE OnpeneisitoT Bo3MoxkHocTH 3PK mo mocnenoBatensHOMY
00CTpeIy Iemnei.

B obmem cmydae mmki cTpenbObl (f,) XapakTepH3yercs BpEMEHEM 3aHSITOCTH ILeNIeBOro
kanana 3PK npu BeImonHEeHHH OJHOM cTpenbObI IO BO3AYLIHOW LETH:

tu :tHJ'LC +tc’rp’ (1)
rje ¢, . — BPeMs HEMOCPEACTBEHHOM MOArOTOBKHU CTPENbOBL; £, — BpeMs 00cTpena Lenu:

tc’rp = tnon + tou s (2)

rae ¢, — HOJIETHOE BPEMsS paKeTbl JO TOYKU BCTPEUM C LEIbIO (IIPU MOJETE PAKEeThl HAa JAJIBHIOKO
TPaHUILy 30HbI IOPAXKEHHS ); £, — BPEMS OLECHKHU PE3YJILTATOB CTPELOBI.

[lo pe3ynbTaTam MOIMTOHHBIX HcIbITaHUK UK cTpenbObl 3PK «Crpena-10M2» cocraBuser
30 ¢ (7,=30c¢).

Bpemst nmpeObiBaHMs 1ie€el B 30HE IycKa (f,) paccuuTbiBaeTcs o Gopmyie (5):

=% (1= 10): 3)

Jig

rae d, — JanbHAS TPaHULA 30HBI MOPAXEHMs, d; — OMMKHAS TIPaHULA 30HBI IOPAKEHUS,
V. — CKOpOCTb IoneTa Leu; £, — BpeMs [oJIeTa 3eHUTHON ynpasisieMoi pakersl (3YP) 1o nanbHei
IPaHHLBI 30HBI IOPAXKEHNUS; £, 5 — Bpemst mosiera 3YP 110 GiKHEH rPaHuLbl 30HbI OPAKEHHUSL.

Takum 00pa3oM, cpaBHHMBasi 3HAUCHHS fy, A pasaudyHbix CBH ¢ BpeMeHHBIM mokasaTenem
3PK (#, =30 ¢), MO’KHO ONpEAENUTs BO3MOKHOCTB 10 00CTpeNly KOHKPETHOTO MPOTUBHUKA. 151 aTOTO
1t CBH BeposiTHOrO NPOTHBHUKA HA OCHOBAHUM MX TAKTHKO-TEXHHMYECKHX XapaKTEPHCTHK, a TaKKe
napamerpoB 3PK «Crpena-10M2» ObuIH paccUUTaHbl COOTBETCTBYIOLIME 3HAUEHHUS Ly, IO hopmyite (3).
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CpaBHutenbHbI aHanmu3 Bo3MokHOocTH 3PK mo obctpeny CBH (¢ yderom ero TaxTHKO-
TEXHUYECKHX XapaKTEPUCTHK) MPEACTaBIICH B Ta0. 2.

Tabnuua 2. CpaBHHTe/IbHBII aHaau3 Bo3Mo:xHocTH 3PK (mapamerp 7,,) no odcrpesry CBH

Ne m/m Twn CBH fups C Boswoxcocts
obcTpena
1. Raven-200 (BIUIA ®panrms) 97,8 Ja
2. Jlokact (BIUIA, CIIIA) 69,3 Ja
3. DAR (BILIA I'epmanns) 69,3 Ja
4. SA-342M (Bepronet, Opanis) 64,4 na
S. BO-105 P (Beprouner, I'epmanms) 64,4 na
6. WG-13 «JIunkc-3» (Bepronet, BemnkoOpuranms) 60,3 Ja
7. AH-64A «Anauy (Bepronet, CIIIA) 49,2 Ja
8. RQ-Predator (BILUIA, CIIIA) 46,2 Ia
9. A-10 «Tanaep6oar» (TakTuueckmii wrypmosuk, CIIIA) 26,6 HET
10. ALCM-B (KP Bo3nymHoro 6azuposanusi, CIIIA) 26,2 HET
11. F-117A (TakTnyeckmnii ucrpeourenn, CIIIA) 25,2 HET
12. Aabda-/LxoT (TakTnyeckuii mrypmoBuk, @panuus, I'epmanus) 25,2 HET
13. RQ-4 Global Hawk (BIIJIA, CIIIA) 24,8 HET
14. KEPD 350 (KP Bo3aymHoro 6asuposanus, I'epmanns) 24,6 HET
15. F-22 (takruuecknii ncrpeburens, CIIHA) 23,5 HET
16. Toprago (TakTnueckuii uctpedurens, I'epmanms) 22,8 HET
17. Apache (KP BozaymHoro 6asupoBanust, @panmus) 22,4 HET
18. AS-30AL (Y AP Bo3xymHOro 6aszuposanusi, Opanums) 21,0 HET
19. EF-2000 (Taxtuueckuii uctpeburens, Benmukobpuranms) 20,0 HET
20. Padans (TakTraeckuii ncrpedburens, panis) 20,0 HET
21. F-111G (raxrnueckuii ucrtpedurens, CIIIA) 19,6 HET
22. ACM (KP Bozaymroro 6asuposanust, CIIIA) 19,5 HET
23. F-16 (Taxruuecknii ncrpeburens, CIIHA) 19,2 HET
24. F-4 (Taxtuuecknii ucrtpedutens, CIIA) 19,2 HET
25. Mupax-2000 (Takrudeckuii ucrpeburens, Ppanmms) 19,2 HET

Ha ocnoBanuu mpoBeneHHoro ananusa Obi1 caenan BbiBox, 4to 3PK tuma «Ctpena-10M2»
HE BCErJa MOXET YCIEIIHO BBIMOJIHUTH OOEBYyI0 3ahady Mo OOCTpeny BO3AYIIHOIO NMPOTHBHHKA,
YIOBJIETBOPSIOMIErO TPeOOBAaHHUSIM €ro TAKTUKO-TEXHHUECKHX XapakTepucTHK. CpaBHUBAs 3HAYCHUS
pasmuunabix CBH ¢ BpemennsiMu nokazatensmu 3¢ dexruBHocT 3PK, MOXKHO crienaTh BBHIBOA O TOM,
yro mpu npourx paBHbIX ycnoBusx 3PK tuma «Ctpena 10M2» OyameT HMCHBITBIBATH TPYAHOCTH
npu obcTpene wucTpeduTeneil TakThyeckod aBmauuu, KpbulaThix paker (KP) wm  ympaBnsiembix
aBHallMOHHBIX paker (YAP) pasmnuubix Tunos (uemn Ne 9-25, tabn. 2) (¢, <t,). Ilpu pabore

no OecniuyioTHBIM JieTatenbHbiM anmapataM (BITJIA) u Beproneram pasnuusbeix TumoB 3PK Oyzer
YCIICLUIHO BBINONHATE 60eByro 3anady (uemn Ne 1-8, tabu. 2) (£, >1,).

IIpu obctpene 3PK CBH 3HaueHue f;, MOXHO YMEHBUIMTh 3a CYET HPUMEHEHUS
KOMITJIEKCUPOBaHHUS HM300paKeHUH BUAMMOIO M WH(PAKPACHOI'O AWANa30HOB IyTEM HCKIIIOYEHUS
nepeximoueHns kanajoB pabotrel 3PK, nHeoOxomumbix mist oxnaxgeHuss [CH B clnokHBIX
Mereoposorndeckux ycnoBusx. [Ipu nmepexmouennn kananos I'CH ¢ Buaumoro Ha wH(paKpacHbINH
aKTUBHpYETCs IUIaTa 3aJlepKKh IMycka paker Ha 5,9 c. Takum oOpazoM, wuckmoyas ¢akT
nepekimoueHns pexxuma padotsl 3PK 3a cuer mpuMeHeHHMs KOMIUIEKCHPOBAaHHS H300paskeHUH
B CJEIIIEM KOOpANHATOPE Lienel, BO3MOKHO COKpaTuTh ¢ 30 10 24,1 ¢ Bpems peakiiuu KOMIIJIEKca.

B nannom cimywyae 3PK tuma «Crpena-10M2» cMoxer ycmemHo oTrpaboTaTh IO LENAM,
YHUUTOKEHHE KOTOPBIX C YYETOM IIEPEKIIOUEHHUs] KaHajoB HeBO3MOXKHO. [lamnwsle Tunmsl CBH
B Tabi. 2 BeIENEHbI KUPHBIM mmprudToM (menmu Ne 9-14), 1. e. obuiee KOITUUECTBO OOCTPEISIHHBIX
Lesnel mpyu MpoYuX paBHBIX YCIOBUAX MoBbimaercs (memu Ne 1-14).

Ounenka 3¢ peKTHBHOCTH NPUMEHEeHHs] KOMIIJIEKCHPOBAHUS H300paskeHn i
npu crpeabde 3PK Tuna «Crpena-10M2»

Onenka 3(h(heKTHBHOCTH MPUMEHEHHS KOMIUIEKCHPOBaHUs H300paskeHnid npH ctpensoe 3PK
tuna «Crpena-10M2» nmpoBoauiack ¢ y4eTOM CIAEAYIOLUIMX YCIOBUM:
— npumensiemoe CBH — taktuuecknii mrypmoBuk A-10 «TanaepOonty;
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— npuMmensemoe CBH BoopyxeHne — aBuanimoHHas Taktudeckas pakera AGM-65B;

— MIPOTHBOBO3YILIHEII 00# BefeT noapasaenenue, BoopyxkenHoe 3PK «Crpemna-10M2y;

— npumensieMas 3YP — 9M37M;

— HCIIOJIb3YeTCs anmaparypa ueneykasanus (ALLY);

—Tpedyemasi [JalbHOCTh OOHapY)KEHHUSl IIeIH COOTBETCTBYET JHalbHEH TpaHUIE 30HBI
HOpaXkeHHs U cocTaBisier 5 kM (Dy, = 5 km);

— cTpenb0a BeAETCs Ha BCTPEYHBIX Kypcax;

— anmnapaTypa OLIEHKH 30HBI ITyCKa BKJIIOUEHA.

B kauectBe mokazatens 3(QQeKTUBHOCTH CTPENbOBl OTHEBOM EIUHHIBI HCIOJIb30BANTACh
BEPOSITHOCTH BBITIOJTHEHHS OTHEBOH 3a/1a41, KOTOpasi paccuuThIBaercs no gopmyse (4)
P,=P, Py, PP, )

o0H

rae Puy — BCPOATHOCTDb NPABUJIBHOI'O IIpUCMa ICIICYKA3aHUA, P

) . — BEPOATHOCTb OOHApPYXKEHHS LEIH;

P, — BeposTHOCTb NOpaXEHHsI LEIH 3a OIHY CTPENbOy n pakeraMu; P — BEPOSITHOCTb IIyCKa PAKEThI.
B ycnoBusix crnoxHOM BO3AYIIHOW OOCTAaHOBKM TPM aBTOMATH3MPOBAHHOM LiENIEyKa3aHWU

(c ucronp30BaHMEM amNmapaTypbl LeNeyKa3aHus) BEpOATHOCTb NpaBwibHOro mpuema LY Ommska

K equnune (B, ~1).

3aTymMaHeHHOCTh aTtMoc(epbl U, KaK CJIEeICTBHE, YMEHBIICHHE METEOpPOIOrHYECKOM
nansHOCTH BuauMocTd (M/IB) 3aBUCAT OT Hamuuusi TymaHa, JOXKIS, CHEra M PasiIM4YHBIX JPYTHX
MIBUIEIBIMOBBIX ITOMEX. DKCIIEpUMEHTANIbHBIE 3HAUEHHSI XapaKTEPUCTUK HOPMAJIbHOTO paclpeesieHus
JalbHOCTH BH3YAJIIBHOIO OOHApYXEHHs B 3aBUCHMOCTH OT PaBHOMEPHOCTH (OHA M Pa3MEpOB LETU
npuBeAEHBI B Ta0I. 3, KoTopas coctasieHa g M/IB, paBHoit 10 km.

Ta6muma 3. Cpeanue JaIbHOCTH BU3YaILHOI0 00HAPY KeHHs Lesei

XapakTepuCTUKH ()OHOB
Tum nenn PaBHOMEPHBII HEPaBHOMEPHBLI
My, KM Gy, KM My, KM Gy, KM
Manopa3mepHnas 4.8 1,8 4,0 0,83
CpenHux pazMepoB 6,2 2,0 4.8 1,8
Kpynnsix pazmepos 6,6 2,5 7,0 3,0
Beproner 5,8 2,9 5,0 3,2

Ecnu um3BecTHBI MaTeMaTH4yecKOe OXMAAHWE [albHOCTH OOHApyXEeHUs m, U CpeaHee
KBaJpaTHUECKOE OTKJIOHEHHE NallbHOCTH OOHApYKEHHs G, TO IPU YCIOBHH, YTO paclperereHue
NalbHOCTH OOHAapy)KEHHUsl LeMd SBISETCS HOPMAIbHBIM, BEPOSTHOCTH OOHApYXKEHUS LENU
Ha ATBHOCTH HE MeHee TpeOyeMoii onpeensiercs no popmyse

(Do > D,y )=1-F Do = | (5)

GH

P

06H

rae F(x) — Tabnuynas GyHKIUS HOPMATBHOTO PaclpeacieHus

\/;_n j[oegdt . (6)

Cornacno Beipaxkenuto (5), ucnonssyst nauusie [7], TTX 3PK «Crpena-10M2 (D, =5 xm

2

F(x)=

npu npueMe ALLY), u ¢ ydeToM BBEAEHHBIX YCIOBHM MOTYIHM:
5-4,8

Pcﬁﬂzl—F( jzl—F(O,llll):l—O,5438=0,4562.

,

C yuerom BBemeHHblx ycnoBuili u TTX 3PK «Crpena-10M2» MOXHO YCTaHOBUTS,
YTO BEPOSTHOCTH MIOPAXKEHUS 1IN MIPU CTpeIb0e Ha BCTPEUHBIX Kypcax P, = 0,55.

B cBs3u ¢ Tem, uro B 3PK «Crtpena 10M2» myck pakeTbl MOXKET ObITb MPOHU3BEACH TOJIBKO
mocie 3axBaTa LENd, B3ITUS ee Ha compoBoxaeHue (ciexenue I'CH), a taxke ¢ yderom ToOro,
YTO LeNb OKHA HAXOIUTHCA B 3TOT MOMEHT B 30HE ITyCKa, oOllee BBIpaKEHUE AJISI BEPOSITHOCTH
MycKa pakeTsl OyIeT UMETh BUA:
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PH = ljsaxs : I)conp : Ijs.n s (7)
rac PMXB — BCPOATHOCTb 3axXBaTa HCIW Ha COIPOBOXIACHUA OICPATOPOM; Pmnp — BCPOATHOCTH
YCTOP’I‘IHBOFO COMPOBOXIACHU 3aXBauCHHOU S, P3AH — BCPOATHOCTb HAXOXJICHUA ICIIN B 30HC
mycka 3PK.

B naHHOM BBIpaykeHHH ¢ YUETOM BBEACHHBIX YCIIOBHH, a Taroke ¢ yuetoM TTX 3PK «Crpena-10M2»
(BKIIOYEHHAs anmaparypa OLEHKH 30Hbl mycka) P, =P =1. B pabore [8] Obia mnomydeHa

axp
3aBHCHMOCTb BEPOATHOCTH CpbIBA CONPOBOXKICHHMS OT 3HAYEHUS CPEAHETO KBaApaTHUECKOTO
orkinoHenuss (CKO) spkoctu mnukceneir MK, BUINMOro M KOMIUIEKCHPOBAHHOTO H300pakeHUM.
CornacHo [8], 3HaueHHE BEPOSITHOCTH CphIBa CONPOBOXKICHMS CHI)KAETCS 3a CUET NPHUMEHEHHS
KOMIUJIEKCUPOBAaHUS MCXOOHBIX u300pakeHnit WK wu Buammoro pamamasoHoB. B cmyuae
conpoBoXxaeHUs nenu BuanMbeiM kanaimoM (CKO = 40) BeposiTHOCTB cpbiBa coctaBuia 0,09. B ciaydae
conpoBoXaeHUs 1ean uHPpakpacHsiM kaHaitoMm (CKO = 35) BeposrHocTh cpbiBa coctaBuia 0,075.
[Tpu conpoBoXIeHUHN LENH 10 KOMITIeKcUpoBaHHOMY M300paxeHuto (CKO = 25) BeposaTHOCTH cpbIBa
coctasmia 0,025. I'paduk 3aBUCHMOCTH TIpeACTaBJIeH Ha puc. 1.

L L L 1 | 1 1
o 3 15 23 30 33 4
0 3 10 13 o) 25 30 33 ]

Puc. 1. 3aBuCHMOCTD BEpOSTHOCTH CpbIBa conpoBokaeHms oT 3HaueHuss CKO siprocTr muKcemnei n300paskeHus

[lpyHuMasi BO BHHMaHHME TOT ()aKT, 4TO BEPOATHOCTb CpPbIBA COMPOBOXKIECHUS (Pgp)
U BEPOATHOCTh YCTOMYMBOIO CONpPOBOXKAeHUS wenu ronoBkoii I'CH cBs3anbl mexny coOoit
BeIpakeHHeM P+ Peonp = 1, @ Takke oLleHHBAas BEPOSITHOCTh CpPbIBA [UIA CIIy4aeB, OMUCAHHBIX B [7]
ISt n300pakeHni ¢ pa3nuyHbiMu 3HadeHussMu CKO spkoctu nukcenei, 1 nmoacrasiss 3HaueHus (7)
B (4), IOIXyYUM, YTO TIPU COMPOBOXKICHUH LIEIN BHAUMBIM KaHAJIOM P,, = 0,22, mpu CONpOBOXKICHUN
uend uHOpakpacHbIM KaHaioM P, =0,23, a mpu CONPOBOXKAECHUH IEIH C HCIOJIb30BAHUEM
aNropuTMa ¢ KOMIUIEKCHpOBaHUEM nHpopmanuu P, = 0,25.

I'padux 3aBUCUMOCTH BEpOATHOCTH BBHINOJHEHUST OTHEBOW 3aJjaud  TOIpa3JieliCHHEM,
BoopykeHHBIM 3PK tuma «Ctpena-10M2», or CKO spkoctn mukceneil M300pakeHUs! CIENSIIEro
koopaunaropa 1enu I'CH 3YP 9M37M npexncrasneH Ha puc. 2.

BepoaTHOCTE BRINOANEHWA O HEBOH 3a4a4n

o 10 20 30 A0

CHO nsoBpamentA CAEAAWETD KOORAMHETORE uenn TCH

Puc. 2. 3aBucUMOCTb BEpOSITHOCTH BBINOJIHEHHS OTHEBOM 3aJjau Moipa3esicHueM, Boopy:keHHbIM 3PK Tuna
«Crpena-10M2», or CKO siprocti n3o0paxkeHus ciensinero koopauaartopa nenu 'CH 3YP 9M37M

AnHanu3 puc. 2 MOKa3bIBaeT, YTO KauecTBO M300paKEHHS B CIEIIIEM KOOPIUHATOpE LETU
I'CH 3VYP, Beipaxkennoe B 3HaueHHH CKO sipkocTH mmkceneil m300pakeHHs, OKa3blBaeT BIUSHUC
Ha 3(p(HeKTHBHOCTH COMPOBOXKIACHUS BO3AYIIHBIX 00beKkTOB. [lpu 3HaueHMn CKO <15 BEpOATHOCTH
BBINIOJIHEHUS OTHEBOM 3amauM moppasiencHueM, BoopykeHHbIM 3PK Tuma «Crpena-10M2y,
He n3Mensiercsi. OHaKO JaHHBIA MoKa3aTenb d()(EKTUBHOCTH MPH 3aJaHHBIX YCIOBHSIX HaYMHAET
yMeHbIIaThCsl Tipu 3HadeHMH CKO >15. OTO B CBOI OdYepenb O3HAYaeT, 4YTo i OoOecredeHus
TpeOyeMOl BEMUYMHBI BEPOATHOCTH BBINOJIHEHHS OTHEBOM 3aJayd HEOOXOAMMO 00ecreyuThb
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KOMILIEKCUPOBaHUE ¢ TakuM pacueroM, yToOsl CKO sipkocTr mukcens n300pakeHus1 He TPEBBIIIAI0
15. Takum 00pa3oM NpPUMEHEHHWE KOMIUICKCUPOBAaHUS W300paKEHUI B CIEISIIEM KOOPAWHATOPE
neneid 'CH pa3iaudHbIX TUIOB MOXXHO HCIOJB30BaTh B KAYECTBE OJHOIO U3 CIIOCOOOB TOBBHITICHUS
a¢dexruBHOCTH cTpenbOb 3PK.

3akjIoueHne

[MpuMeHeHne KOMITJIEKCUPOBAHUS W300paKEHUH TpU COMPOBOXKICHWH BO3IYIIHBIX IeNei
B CIIOKHBIX METCOPOJIOTUYECKUX VYCIOBUSAX OKa3bIBAaeT BIUSHUE Ha KauyeCTBO COINPOBOXKICHUS
BO3IYIIHBIX 1IeJiei. Y CTaBHOBJIEHO, UTO BEPOSTHOCTh BHIOJHEHUSI OTHEBOM 3a/1auil OApa3aeicHUEM,
BoopyxkeHHbIM 3PK Tumna «Ctpena-10M2y, mOBBIIIAETCS 32 CUET UCTIONb30BAHUS KOMILIEKCUPOBAHUS
n3o0pakenut B ciuexsmeM koopauHatope uenn ['CH 3VP 9M37. CompoBokieHHE IIeTU
C UCIIOJIb30BAaHUEM aJTOPUTMA C KOMIUICKCHPOBAHUEM HH(pOPMAIMU TMO3BOJSET CHHU3UTH 3HAYCHUE
BpemeHr nmkia crpenbObl 3PK manHoro tumna. [oBeimenne 3¢ (eKTUBHOCTH BBITIOJHEHUS OTHEBOMN
3a1aud AJIs clydas UCIOJIB30BAHUS BUAMMOIO KaHaja cocTaBiser 12 %, ans ciydast UCTIONb30BaHUS
UK-kxanana — 8 %. [lanpHelmme nccneaoBanus B JaHHOH 0bnacTu OyIyT HampaBieHbl Ha pa3paboTKy
PEKOMEHJaINii TI0 TPUMEHEHUIO KOHKPETHBIX CIIOCO0OB KOMITICKCUPOBAHUS H300paXKeHHI B 3a7a4axX
COIPOBOXK/ICHVSI MAJIOKOHTPACTHBIX MaJIOPa3MEPHBIX IIeTIeH Ha CJI0KHOM (JOHE B YCIIOBUSAX ITOMEX.
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