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MeToAnkn NOCTpoeHns1 30HLI OOOPOHLI

3eHNTHO-PAaKeTHOI O KOMIiAeKkCca

Baxpomees I1.B., ly6poBuHa A.A.

OAOQ «KoHuUepH «Cuctemnpom>, r. MocKBa

AHHOTaUuA

B OoaHHOM cTaTbe pacCMOTpPeHbl ABE METOAUMKM NOCTPOEHMA 30HbI OBOPOHbI 3€HUTHOIO PAKEeTHOro KOMIMJIeKca
(3PK). MepBasa MeTo4MKA ONUCLIBAET NOCTPOEHME 30HbI OBOPOHBI C Y4eTOM MOAeNupOBaHWA ygapa onepaTUBHO-
TAKTUYECKUX U TAKTUYECHUX BANNUCTUYECKUX paKeT (ganee - OTP) NpOTUBHUKA MO 06bEKTaM OBOPOHbI C PA3JINYHBIX
TOYEK CTapTa. Takke y4UTbIBAETCA CMeLLeHMe no3vuumu 3PK oTHOCUTEIbHO 06beKTa 060pOHLI. BTOopasa MmeToanKa onu-—
CblBaeT NOCTpoeHue 30Hbl 060poHbI 3PK HA OCHOBE MUHUMANBHO U MEGKCUMAJIbHO AOMYCTUMBIX BbICOT BXO4A M BbIXO—
na TpaekTopuit OTP U3 30HbI NOparkeHna, NpU KOTOPOK obecneynBaeTCA ee noparkeHme.

KnroyeBblie C/I0BA: onepaTMBHO-TAKTUYECKUE PAKETbl; 3EHUTHO-PAKETHbIN KOMMAEKC, OBOPOHA; TOYKAa CTapTa;
30Ha OBGOPOHbI.

lojHjded j

Jgrisr otststelzy § dzde’ n Ctodet dzd S Ists o f sdilzodzd = on pfswls dslzj Is df
ysts o ftdtshy, ZHOdzj dzdzts? s f jE&8 P dzfelsts DOicd®W f 63IWAIN dz® s B {5
Cd3 d BBAZ] |, LOHOUYd 5 EZdduybt)y jdds otjdds =  se€tsfizH Otcfl
(3 ftedd3d dzj dedd §tetslsdo dedeh .5 3 ff ps@ofSodoty bz g BOFEHIs™ Wodzv
ydw dud ¢ ddd Ly dafs@ds) Bdzw n o 52 Sy ®jmH jindfvj jusiifvd Cipdzj H 25 M d &3
B WOSItsttOdd: fOtcOd3 stceOBBd IstcOJ € Isstgd 23 ds ddj IsfOs H -doj ' Isipis Cdis 20
Bjdzj &3 His O OfGuds] ts 2] BsBOEH Mg  fiftdefO yinjdaafe™ 6 txiptzfo dgts:
WHgz &3 L OteW HBA.

lted ftesojHjddd BOSIsdud MSdr ttOfmyllstyors df & b tsdi@-tsr IS¢ tofsl
oddzs, fOtO®BiIstceORBd Lsdr Getsd 1ts. 1 cefildsfisihdgziOi
dsmisd, fedCter 9a0jdk 2 1ts Bl kHOtsse BOdkEIMsdYjMSdr yjd
Md Cstc® ftod tj OdzdL 2z d3" = © HOdzdz Sz pijdzOo & O EROG StEBY P
ks® of ydmdy jkmw, dMRsHY dL SO ihd&Ols o jskdoL b Pidazs i §5C tsdst
d btySt?2 ftedyjddeoOddw. [ dv SftejHjdjdd " ©OSjkssf Oondse
MsOkLlksO [uf, M Ctltster 7 otLBsYyjd HOt §t Bl jSkkZ, of B
ZOf tOo dzj dzdv Ibsysd MmMlsOwlsO.

It sBEjftedCter sdw f LOHOdMME & (ttthHddzOodkd BOdtshdlshw
B 7 kbtsyjS MkOowkko, Isdf J[vt o ofMmj djtsBAtsHdA j ROOCI]t
dlzh jmMsalzesls Ho O oL BsYd » ST O IsteOj ¢ IststediJde@fiplalrf dz'Odz@ws 1 €
d dz0o j dBY dz' dzOW IstcOj Silststed™w - OteOCIsj tod L izlg dsdgty 3 s @zts jdFlzdf"O H
Merhj 23QA[ 205 tsHdlsmw o IstsySj M dLojMmlsdy di3d S tststcH d dzOls O d3c
fstcOy jddw, Lisdats?2 B dz0tclzy fi)kady oz # 'O.tc O35 te® Ot ke @fytig+dedaf{ty |1 t s
MstcOdMlso ©, o SCOyHB2 bktyS) Ctbkttets? tBjMijude Qjlhvy § st
dzj dzdztsets s O ftod WdSMdiese Odzder 7 kEfdzse dwn fistejd B [ 3] .
fedCter sds tB| jZBYEER (s SBjddB oL By d & teOjSlststedw d,
11 5EyoOfmisss dzO0 L j Rdes?2 Yo jtendetsisd, ftedCter o0 ddzy ctwolzd § d

] COoyjfmbej fdsyjdd  1ts o ©OMUjkOr ©OMMBOSLds OF Isfw
Yyomlsj 2. f Diziateg j Hdgj o desfdls fMih jMise j dedets? s tejw-desflsd o
dzedw tsls fsLrdydd 1t1s Hts MMisOeade = jeéts yoOfmlksj?2 Mmkh jMmlse j d
Jut d tBi jCIstsdz tsBtsStcsds .

{ OfMmistslstedds BjlssHdSd fsMistetsj dzdvw L isdy GBSEEd 1S.
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AVIATION, SPACE -ROCKET HARDWARE

1 jtoo OWH G B 5

rdzv tih jdedw LOHOUYd fshmistetsjded™ Ltsder Getstesd 1ts §sfid
fOter otLBEYd m btyj¢ MbsOtksO Jut dd btyjs, dOatHWhH R MW
9 diMmMitsd ¢ ctcOHEMss oM dOftcOodzj dzd¥ oCtcke o' BteOdzdets @

10 9" BeOdzdesd3 dzOf te Qo dzj dzgdd MdzOYOdzZO fftej Hj dzv jilsfqw EZH Odzj
fitcots?2 tOMMdzOtcdo Oj diids?2 bktsy¢d MOtk O. r dzw 1 stsets, dzOyd
RO tedakzd 60 C o3, BftejHjdvjlsmw, fodltr lsO vdadgdtsls yf ©Os dz®Ils e Oy
EHOttO Jutf, dibwhdn dL LOHOdzzsE2 IssyYysd MisOKlsO.j-r dzd ot
dzd¥ HB jj ©'AaBHO dL Lbdr ftstcOyjddyY HMIsOIsydsts HdzW 1
NJded g Olstted yj dzd o Odedw [ vt ufipwd OO jHldshigy dfote BT s IstfAe.d Ctor SO sk
fs5 Holzds oL i3y dzf 3T P B Ezs O C HstdaPd § Mdes?2, o GFesilsdo detsd
dzj LDV dadets 2 .

Vo jdzdyudoe OW ddzd bkdgj dasth OFH O] jslstej L 5C, HdiW (it
SHdEGE sy FodSter SO tls EHOtO, O dO Httkzetd di ftedCtr IsC
fsdMSO: ©OMMEBOLdo Oj kMY ksySoO &O MjtejHddj GbkdsjL SO, (
fpdzj orf ftsdzdzj dzd™ dzj sBRBHBSEE yYdhmdzO h Q¢ o , {f tejcsoftipo j gt 1 L
syjdeSk ojdzduydde LEHOdZ] ddY cttOddy’' Ltd sBttetsd dO tcOfMfy
fMsOtels O.

10j &3 tOmMMiOltedo Oj sfw fdzj HEs h Ov ksyc O MisOLBO, | fdd
ddyr Ltsdr GBStEsd , SENC IsdhEds 28 ) lsjColsdgh lsso' jdd@tz B* L 5O kyS
Ltsdzr Getstesdy dz20 HOdzdzsdz dzOf teOo dzj dedd, Mtsslse jIsifsokzs h j 2 i
BOJ sy BB dzd BZ3Odz* desy dL Hoeolkrn dzO2H jdedzr 7 L dzOyg dzde?- EH Odzj dzd
dzj ded d. [ d deflz@udp'datftgj B Jtoj Isfpw fslssdidkz, Yyt o Ltsdzi B tctsde
ftodCter sr s EHO®KO COC f fjttats?, LOS d Mt ekttt bktsycd

10 &3, ftod fhmdjHss Olj d sk ttOmMhdkslstj ddd thlsOd dr A
CtOdzd Yy’ Lid0 EOdtzsdy dz@f ©Oo dzj dzd d. ) sidzj ©WOMMBEste) ddwv
HdzW dzj 6ts EZHOdzj degdV L tsde GeBtetsdy tsls 1 ts, orf fsiafgwjilsimw 1 jt

vO0Cdd3 sBteOLd, (td] ttoOmMhdkslsttj ddy ofjr dOdfEs-0o dzj dzd 2
sdyr ks 1ts, Wsttddekzjlmy cteOddy® Lsd sestsd 1ts M
sBl jClO.

I sstOY &jksHdS O

10 Bhdetse §j d3d dzd d30dz? dzse s L dzOyj dzdw orf Mslsr L sde fstcOy § d
Yyd dzd (4 4A), &Bdded 3Odz' dzes Bz iz O dzy £ Iz § dgOagly ded * H @ dzdzOs-§ OH § dzd W
CO kteOjCltstedd 1A, Moo jlsMmisoksh j2 HOddskr bedz d djyC
EHOdzj ded § I gt PEzdzyj? L tsdz" B ttetsds .

10 thdssj &GOCHdBOd dscts L dzOyj dzdw o 'ffisslsirA , L gD § s |
skl tj OdkdL iz dsdz o HOdkd f kfdsedwh L dzOyj dd *s-2¢ O § OH
slso jlsMmisoksh j2 HOBBSKEE Fedkkz J d&jy0hj2 esdkizlkted Lsd §st
ljetcOded yr L 5dz sBtstcsdz .

10jB LOHO MY HigWH das@BUJREPGHEE P dshis! ] Hj dvjlshw
stsydesmiss & sStejH] dzj dzdv GCteOdedy L B8dyr BGettesdy . 2y COYHEBGE
dzd j  f J bk o dajls? dzl-EROdzdy L sdply BEsEsjdshlso s  dzOfls d dz dats 2
Ly;T dz@9 | Mdats 2 .

120y dedwv ftojHj dz dese s fOOBRBiIstcO® d tOmmyudls @fzde § Hdzv ¢
ST dz! e Odedy L sde GBtetsdy dIMftsd Ly sy Hdzwy cteOWdyj MS s
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tdMm) shibtetsj dzdj L tsde" BB

10jd3 9 Yt HJd&ZOR tc0dj Gislst O di Mg L lsdisils ) ote OMMdiROIs te ¢
dzj dedv o tsL Iy dese s EHOWLO, d BGldshdlsjd ds COyYHBEts dOftOs

M peanonaraemsie
HanpPaeneHua
yaapos OTP

{dMm) shistetsj dzd j L sdy GBSesd 1ts M Eyujbsd ©OC sty Of

rdzv st ddy B dOMmdde A juctydyj 5y wafw dz'f sdfgfetsgz L 2] v ¢
[BdzOMIs! JjitejMmiudiddw d wWedw jlfqw L des?2 BetStesd 1ts M ky

Il HOdzdzts?2 MlsOls! | twOmMMdisslstej dz By ssHdSd foMmistedsj dzdvw L sd
tesdgr wWodzw jlsw tcof D dpE B2 - Ot&EY ldzj CMO Htod § zOdzedtetso Odedd d 1 t
S0 fsLodwjls Bsyjddls!, ftedlterls dzd L O dh Ojdi3r 2 tBI jCI ©

]l fittots? &wilbsHdS] MeOLk Eydlsr a0jlsmw oj dzdyddzO ©OC|Is
MsOwlsO [ul f g Hyazvdgdsmr) s fEHQCO ftodyj dzde Oded™ ; tOMMHBOI
ftedyj dzde Odzedw. 1 jBBRatBHdAR J HAzv ttOMmyjlstse IstsySde-sfftcj H j dzw
Nddzdw d BteOyjddw 1ts, O BOCY] drLojMmlsdes?2 IsteB®i Clssted d
mMdlswjls i h jdedw GBI jCIsO tettocdy tSlsdthfEntdBdificzgd?
dzd 2 Hdzv Y sMmistetsj dedw Ist dz! dzts? GtOdzd yr L tsdzr tsBSsds .

Il 5 obtes?2 ®&jlstsHdE ] cteOdzdy” Lisdgr tsBtstetsdzy tcjHJ dzwe Isf
Jut M d3d dzd B3O dz! dats tsH S to A fitplsi O3 =120 frgs dfigts lslzts 2 3O ¢ M d d3O dz! dats H 5
dz0o j Mdes?2 bteOj CIststedd 1A o Lisdkz {sttOyj ddv, ftcd Colbtstots?
SftejHjdvjlsmMw EZHOdM]dd] cttOdzdy Ltsdzr SBBtesdy HdzW SHAdESGET
ofMmj rc@mOdfj dzd?2 o HtojHj &ZOr ©€OC s OmMdsets MjSCs®O d dzOdzts
Jsfmv L sdZ0 Gettsd 1ts M Eyibtsd oaj ddydder ©OC il OMdese
My fetshMisslsO ftoMistetsj dadw  jtej Hdz] 2 d Ist3ias lddisl2 Is iglsseOdizd ybiz u jslsie
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fdtsy j dgdv 5Bl jCIO Getttd thdshdlsjd ds §stdyd?2 1ts,
sBd&OMIsd fjitej Md uiddw Ltdz sBttetsdyr, dZO2Hjdedzr = BjL Eyjlo

[ dlsjOE©O

1. 1s¢dd M j dzgdesMisd ice Odzd Lpfys{efodEd izl s U j ez B e cgR tc dzOdz ¢ |
CsMBHe O testesdOe. -5 (24) 2005

2.1 & Isted jdo. M. qf2r ffj.dgS. 5l 5 tswi.dundefsd dzv v B OREI s C O j toj tcOB .
Hsf . [ . [Ohddasbtetsjdedj. 1991. 640 f.

.1 ik shAsg ol eslsdotso sifH kM dirts?j ez’ ffls.a ts2 6 21 9.9

4. uCotstdytHoeB L stc OdzctstodlsBse Y smMstesj ddw ItedOdeekzdzy ydd 71 4
d f tetsc tcOdBdPWRe. O dad J9.8RL: htp//nurh-dhethsrccmsusu

Lna uMTMpoBaHua:

Baxpomees [1.B., [lybpoBuHa A.A. MeTOANKN NOCTPOEHMA 30HBI OOOPOHDLI 3€HUTHO—-PAKETHOrO KOMMJIEKCA
// i-methods. 2015. T. 7. N2 2. C. 5-8.

The method of constructing area defense
anti-missile system

Vakhromeyev P.V., Dubrovina A.A.
JSC "Concern "Systemprom”, Moscow

Abstract

This article describes two methods of constructing a zone defense antiaircraft missile system (AAMS). The first
method describes the construction of a zone defense based modeling of hitting operational-tactical and tactical
ballistic missiles to the enemy’s defense objects with different start points. Also take into account the offset position
of the object relative to the SAM-defense. The second technique describes the construction of a zone defense SAM-
defense system based on the minimum and maximum permissible heights of the input and output trajectories of the
OTR out of the impact zone, which provides her defeat.

Keywords: tactical missiles, anti—aircraft missile system, the defense, the starting point, the defense area.
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MeToAbl ONTMN3aUX B 3aAad4e CaMOCTOSITeALHOMO

NMNONCKAa CpeACTB BO3AYLIHOI O HAlNaAeHWs NpoTtuBHmMKA

KoRyes A.A.

OAOQ «KoHuUepH «Cuctemnpom>, r. MocKBa

AHHOTauuA
B pa60Te npeacrtaBjieHbl METOAbI ONTUMM3ALMKM B 3ajavye CaMOCTOATE/IbHOIO MOWUCHa CpeacTB BO3AYLIHOro
HanageHuA NnpoTUBHUHKA.

KntoyeBble CNOBA: cpencTsa BO3AYLIHOrO HANaAeHWs, METO ] AepEBa pelleHui, GPOHT, 30Ha 0BOPOHLI, 331343
onTUMM3ALUN.

1 EMmise 9 dzj S clsstets? B dOMIsd ftesdMmMrasHdls dOdzjils Mmtej HMIse
(Mdz. wldnzds@dzjls Mzl (Hatwrs s MB] dz2 dzj sOIsj dz' det | Of f Ote
fls'vs 1 jwefjdzndSbdzvicdts dOodjlkkz tByjttydes Ojlsmvy Wittdlds, Clstst
fdteimdy' ded BHJdz dzj SOIsj dz' dz 2 Of § Ot tdfdeidsxfdytind, ¢ GzO 1§ Gei@
dL S(obtstedots? ctlstse dasMmisd dzORtsHJIsMY kizj Ghitgps Bits - © stzd yj Ml
H et BO.

tdml esyjmhm §sdMSO djlkOljd d' 7 Off OwOkte

1 OHOYO MOBEMisswilsj dz detse s fsdMEO [ 1] vl fteslsdodzdS O L
Hiyktemlse O d fids@RjBddjls jdI R 90, ftod Ctsbttesd offi ©WOCjlsT BEH
fitedifmMiClkls LOHOdd 2 Wkttsdds. [BdzOMIs! dzOdzj Is@. sy By wet®L H j d
-5 Lisdzi thEh jMlsedwesls HJYyEteMmlse s ez SsubsHe 2] j difrfdsosfijmpjdiids o
MizOlstedo OjIs tsftejH]jdj dedzze bjtetedbseds, foditer oOw Isjd3 MOd
dmlstejBdlsj dz dzOrBsHdIMY © Hoadyjdedd, bjttedststedyw, Ctbtstlzs
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AVIATION, SPACE -ROCKET HARDWARE

Yyt ftosmBOltede Ols! s teted Is s to offf oz Httsfiptls tfwisizoisO Sdig) 25) B jts H Is[ tegdsj, €
HSo Oz Hiskets?2 dMistejBdlsj dd . uvOCd® tseytddistsg,s disg Rz j Isiw

1 sMStsdzr Sk btejBlzjlsmMy ©BjMfjudls:, <ylste’ dod tB-dzts sl ¢
dzr o5, dzj sSBARBHJ®BS tOMidedEsjds ! § ESEFdos dd O des@ Wy sH dzd 65 d s to
dMstejBdlsjdzd o Motk dshmisd fftoshdOlsteds Osls ofqs h dddiz W
dzj 5B dzOtolzy j deder o3 d Wtetsdals BEHJjIs ftedCterls. [ Mmdzd fHtoj HY sdztsy C
SHh@sets GHBOjtetifsds COYjMbsoO fsdMSO wodkw jlsimw hdteddz® ftod¢
h(j;) vBSEHO Stdljttd?2 COUuifisoO® o LOHOUW] YBdMEO hBsydts MWt

maxJ (y; )= h¢ )é_l_éxi .
j=1i
[ MmMdzseo dzr @3 et Odzd W dzd jodi ff tsdf MB @ By fglsay v ks fndr dz O Ofiy Ists dzd 9 C
Bts Hdzvw Mtse jteh jdzdw RBOdzi otctse. uvsfdzdos ttOMmMasHEZjIlsMyYy COC |
d Hdzw hkh jMmlsodzj dzedv fs5dMCO. | Of O ksfddeoO® wodvw jlsmw ¢
C tsdzd yjtdnilsdgjtsdzcp, Ctslststetsy SOYH' 2 dibteiBdlsjdzt sy il ftetse j Ml
RMMstejBdlsjdzz dosj il BeteOdeduj dedzr 2 L OO bsfdzdo O o BOSCC
s ted HJ dzj dedzr 2 Q‘btj@/fr!stslsatsqobd.adﬂ sils! d Husdffn€jOls! OH ds OEty\ < dylsd
9jtodzzlsy Mw BtOIsdes dMmistej B dls g dzv oZIfo.dztsltslzfgcﬁJIslst‘ﬁtsfg@HCEdsozqtqgi

shsOk: M SftjHjd] @k A O Ly ddeddc o dLojfisjd ¢ddsd
G. [Bydets tsyjddl: ®&OCHdBOd dizs Hiddkz kttojClktstedd Jdhlst] s
(] 2
IiEth:Q 'Ql 'Q .
o!

Il COyHB2 Ltdj HyhiskedBEa dlsfw Ists stej kY, ¢OC K®OCMIdH
20 BHdsHB O! tksHtesdj tOs dfs

éyﬁtk
i=1

] $©@©62 Ltdj HjybktehlsoO® d&jtsBaotHd®Bs tBjMYjudls: dzjftejter
Hisdy dgf MM jMsedvis! fdzjls ¢ tdsdadets?, ddijsHlE e tem©OY . i toi |5
LdOydls, vylsts Hdzddzke teOBtsyj 2 HtewdBs?2 JLOtsdzd wpjOfglg alafyilschfiplsigc j B

Ii‘SBh=diyi.
zdteddzz ftedCtcr 9 Oj dise s Wietsdads O sy des tsyjdedls: € 0OC MEzdidkz
m
alisin/;.
i=1

lted i{Istsds hdteddzO ftedSter 0O Bsets WtesddsO dzgj HBdy &ZO ftojo
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Optimization methods in the problem of finding
an independent means of air attack of the enemy

Kokuev A.A.

JSC"Concern "Systemprom”, Moscow

Abstract
In the article presents optimization methods in the problem of finding an independent means of air attack of the
enemy.

Keywords: means of air attack, decision tree method, the front area of defense, the optimization problem.
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[ loBbILLEeHWe 3HepreTnieckon 3 HeKTMBHOCTA

nepeAaq TenemMeTprnHeckon NHPOPMaLMM Ha OCHOBe
NCNOABL30BaHNS NOMEXOYCTONHYNBOIr O KOANPOBAHNS

JlobaHoBa U.M.

BoeHHO-ROoCMMYecKana akagemma umeHn A.®. Momalickoro, r. CaHkT-lNeTepbypr

AHHOTauUMA

B cTaTbe paccMmaTpuBaroTCA NPoBAEMHbIE BONPOCH! NOBbILLEHUA SHEPreTU4ecKon 3PPEeKTUBHOCTU CUCTEM Nepe-—
Aavm HPopMaLMM 38 CHET UCNOJb30BAHMA COBPEMEHHbIX CNOCOBOB KOAUPOBAHUA U MOAYAALUN. PACCMOTPEHbBI LIMK-
NINYECKME KOAbl U CNOCOBHI WMPOKOMNONOCHOW KOAOBON MoAynauuun. MU3nomeHsl METOAbI OLEHMBAHUA BbIUMPHILA
B JHEPreTUKe U NOMEXOYCTOMYMBOCTU. TEOPETUYECKME NOJIOREHNA MANKOCTPUPYHOTCA NMPUMEPAMU MPUMEHEHUA KO-
OVPOBAHUA U MOAYAALMU B COBPEMEHHBIX CUCTEMAX CBA3N.

KntouyeBble CI0BA: noMexoyCToiuMBoe KOAUPOBAHNE, SHEPreTUYECKAnA 3OPERTUBHOCTD, TENIEMETPUHECKAA UH-
dopmaLma; pageneHre KaHanoB; nepegadya UHGopmMaLuu.
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Abstract

The article considers problematic issues of upgrading the energy efficiency of communication systems through the
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