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CumonoB A. B. Ncmonb3oBanue opOUTH OXuIaHus y Mapca Jutst ojieTa
K [ TTaBHOMY TTOSICY ACTEPOUIIOB. «eueurrneenrneeneenreasnecacescnssnesncnscnns
Koromun A.A., dymenok C.A., Edpanos B.B., Tpanesnunkos M.A.,
Ko3znos A.C., T'opoBuoB B.B. Kpumuueckue ouamempor oemonayuu
83PbIGUAMBIX  MAMEPUALO8, UCHONL3YEMbIX 8 CUCHEMAX pa30eneHus.
KOCMUYeCKUX annapamos
HdasbimoB A.H. OineHka cpefHEro cpoka CIyXObl Pagro3JICKTPOHHOM
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Xoxaaues E.H. Ontumuszanms 3atpar npu 0OECIIEUYEHHHM >KHBYYECTH
Ha3eMHBIX O0BEKTOB CHCTEMBI YIIPABICHHS CITYyTHUKAM e ueeereenenenennenns
Ipurona B.A. KoHCTpyKIIMOHHBIN CUHTE3 CIUPATIBHBIX AHTEHH........
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IUIAHETHI ...
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Kypnan asenaemca peuenzupyemovim uzoanuem

MHeHue pejakiiii He BCEr/1a COBMAIAET C TOUKOM 3pEHUsI aBTOPOB CTaTeH
Pykonucu He BO3BpamiaroTCs.

[Ipu mepeneuatke marepuanos ccbuika Ha «Bectauk OIYIT «HITO nm.
C.A. JlaoukuHay 00s13aTeIbHA.

[TnaTa ¢ acupaHTOB 3a MyOJIMKAITMIO CTaTel HE B3UMAETCS.

AHHOTAIMH cTaTeH KypHaia i TpeOOBaHUS K 0(OPMIICHHIO
MIpeICTaBICHHBIX aBTOPAMHU PYKOIIHCEH PUBECHBI Ha caiiTe KypHaia.
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Kaayxckomy ¢pununany HITO um. C.A. Jlapoukuna — 20 jet

C.I. Ilomexun

Cmamows noceawena 20-remuro gunuana @I'VII HIIO um. C.A. Jlasoukuna, eco ucmopuu,
00CMUdICEHUAM, NEPCHEKMUBAM.
Knrwouesvie cnosa: Kanyea, gpunuan; kocmuueckuti annapam, Kosmynenko.

Kaluga branch of Lavochkin Association is celebrating its 20" Anniversary. S.G. Potechin

The article refers to the 20" Anniversary of Kaluga branch — its history, progress and
prospects.
Key words: Kaluga, branch; spacecraft; Kovtunenko.

Oco0ennocTu MPOCKTUPOBAHUS U MATEeMATHYECKOr0
MOJCJTUPOBAHUS  OTAEJIbHBIX CHIOBbIX 3JJeMeHTOB KA,
paspadarsiBaembix @uinanom HI1O um. C.A. JlaBoukuHa

K.b. /loopocosecmnos, C.A. Aponun

Ha npumepe nocneonux pabom @uauana @I'VII HIIO um. C.A. Jlagouxuna npedcmasieHvl
OCHOGHble 3a0ayu, peuiaemvie 6 npoyecce npoekmuposanusi KA. Ocnosnoe snumanue yoeneno
npooOIeMam NPOYHOCIU U HCECMKOCMU C030A8AeMbIX 6HO8b KOHCMPYKYULL.
Knrouesvie cnosa: Kanyza, npoekmupogounvie pacuemvl, HA3eMHAs ompabomxa.
Special features of designing and mathematical simulating of some SC force elements,
developed by the Lavochkin Association affiliate. ~ K.B. Dobrosovestnov, S.A. Afonin

The article describes main tasks solving in the SC designing process in the Kaluga branch of
FSUE “Lavochkin Association” by example of last projects. The problems of strength and
rigidity of new constructions are devoted much attention.
Key words: Kaluga, projecting calculations, earth-based tryout.

HUcnoab3oBanue opouThI 0O:kuaanus y Mapca aJis nojiera K
I'1aBHOMY moOsICY acTepouI0B

A. B. Cumonos
B cmamve paccmampusaemcs cxema norema x 1 nagnomy noscy acmepouoog ¢ npumeHenuem
opbumsl  uckyccmeennHoeo  cnymuuka Mapca 6  kauecmee  opOUmMBL  OHCUOAHUAL.
Paccmampusaromes docmouncmea u HeOOCMAamKu 35mo20 8ApPUAHMA NO CPABHEHUIO CO CXeMOU
npAMo2o nepeiema.
Knrouesvie cnosa: opouma oxcudanust;, MexicniaunemHulil nepeiem, acmepouobl.

Using the orbits of Mars artificial satellite for flight to Main Belt Asteroids. A. V. Simonov
In the work is examined the schematic of the flight trajectory with the use of orbit of artifical
satellite of Mars as the parking orbit. The advantages and disadvantages in this version in
comparison with the direct transfer trajectories are examined.
Keywords: parking orbit, interplanetary flight; asteroids.



Kpnanecmle AUAMETPDBI I€TOHAIIUN B3PbIBYATHIX
MaTepuaJa0B, HCII0Jb3YEMbBIX B CUCTEMAX Pa3sac/JICHUSA
KOCMHUYECCKHUX allllapaTroB

A.A. Komomun
npogeccop, 0okmop mexunuueckux Hayk, Hadanvuux omoena @I'VII « CKTE «Texnonoey
C.A. lywenok
00KmMOp mexHuyeckux Hayk, 3amecmumens enagnozo koncmpykmopa OI'VII « CKTE «Texnonozy
B.B. E¢panos
npogheccop, 00KmMop mexHudeckux Hayx, 3amecmumenv pykosooumensi OKb no nayxe
QI'VII «HIIO um. C.A. Jlasouxunay, E-mail: viadimir efanov@laspace.ru
M.A. Tpane3nukos
unorcenep DPI'VII « CKTE «Texuonozy
A.C. Ko3nos
Kanouodam mexHudeckux Hayk, eeoyuutl unsxcenep @I'VII « CKTH « Texnonoey
B.B. I'oposuyos
HauanvHuk omoena PI'VII « HI1O um. C.A. Jlasoukuna»

B cmamwe npedcmaeﬂenbz pesyibmanivl cucmemamudeckKkux uccnedosanul ()en’IOHaI/;uOHHOﬁ
cnocobHocmu nepcneKmuBHblx unaueuayaﬂbezx 683pbleuamslx eewecme, Ux cmecell U
mamepuailos, UCnOoib3yemvblx 6 cucmemax pa3()efzeHuﬂ Kocmudeckux annapamaoe. Pa3pa60maH
Mmemoo pacuema u nNpocHO3UpoOBAaArUA UX KpUmuiyecKux OuaMempoe OemOHauuu.

Knroueswvie crosa: cucmemot pa3()eJ1eHuﬂ KA, 63pbleUuamovle eeulecmea, demOHauuonnaﬂ
CI’lOCO6HOCH’Ib,' Kpumudeckue duamempbl ()emOHCZLﬂ/H/L

CRITICAL DIAMETERS OF DETONATION OF EXPLOSIVE MATERIALS, USED IN SC
SEPARATION SYSTEMS. A.A. Kotomin, S.A. Dushenok, V.V. Efanov, M.A. Trapeznikov,
A.S. Kozlov, V.V. Gorovtsov

The article presents results of systematic studies of individual explosive substances detonating
capability, their mixtures and materials, used in SC separation systems. Method of critical
detonation diameters calculation and forecast is elaborated.

Key words: SC separation system, explosive substance, detonating capability, critical
detonation diameters.



OueHka cpeaHero CpoKa cJayKobl
PaAUO03IEKTPOHHOM annaparypbl P y4eTe PeCypCHbIX
OrpaHUYeHUN

A.H. /lasvloos

K nokazamenam naoexcnocmu paouosniekmponnou annapamypvl (P2A) ommuocamcs
nokazamenu 0e30MKA3HOCMU, CPeOU KOMOPbIX UMeen MeCcmo NOoKA3ameib «CPeOHUll CPOK
cayorcovly. Tlomox ciyyaiiHblx omKazos8 s1emeHmuol komnonenmuou 6aszvi (OKB), exooswell 6
PDA, noouunsemcs sxcnonenyuanrvbHomy pacnpeodenenuro. B obwem eude cpednuii cpox ciyncovl
071 IKCNOHEHYUANbHO20 pacnpedenienus umeem geauuuny Tcp = 1/4, 20e A — unmencugHocmo
omxkazoe Kb omkazos/uac. Ho smo 6 npednonodicenuu, ymo paccmampugaemcst nepuoo HCusHu
P34 om 0 0o beckoneunocmu. Peanvnas Kb u, coomeemcmeenno, POA, umerom pecypchvie
02PAHUYEHUsl,  BbI36AHHLIE — CEOUCMEAMU  NPUMEHEHHbIX — MAmepuaios U — mMexXHOA02Ul
npouszeoocmea. Ilpu smom cpeonuti cpok caysxcovt POA 6yoem omauvamvcs om udeanbHoeo.
Boviuucnenuio cpednezo cpoka ciysicovl paouodieKmpoHHOU annapamypsl npu yueme HAIUYUsL
PECYPCHBIX O02PAHUYEHUU ) NPUMEHEHHOU J1eKMPOHHOU KOMNOHEHMHOU 0a3bl NoCéAueHd
HACMOAWAs: CIAamvsl.

Kniouesvie cnosa: paouosnekmponnas annapamypa, Ha0e#CHOCMb, CPOK CyHCObl, 3aKOH
pacnpeoeneHusi OMmKa308, KOCMUYECKUL annapam.

Estimation of mean life time of radio-electronic equipment with resources limitation
account A.N. Davydov

For reliability indices of Radio-electronic equipment (REE) concerning indices of faultless among
of mean life time index. Flow of accidental refusals Elements Components Base (ECB) incoming to
REE submission to exponential distribution. In general view mean life time for exponential distribution
have a value Tmean = 1/1, where A — refusal ECB intensity (refusal/per hour). Supposed to that life
time of REE is from 0 till endlessness infinity. Real ECB and REE have resources limitation in
connection with using materials and factory technology. Mean life time REE will be difference with
ideal mean life time. The present article dedicate to calculation of mean life time of REE with
connection of resources limitation in using ECB.

Key words: Radio-electronic equipment; reliability; life time; statute of refusal distribution; space
craft.



OnTummn3anusa 3aTrpar npu  o0eCleYeHUM IKUBYUYECTH
HA3eMHbIX 00bEKTOB CUCTEMbI YIIPABJICHHUS CIIyTHUKAMU

E.H. Xoxnaues

Ilpeonacaemca memoouueckuii nooxo0 K ONpedeleHUrd ONnMUMAlbHbIX 3ampam npu
obecneueHuu mpebyemou HCugyuecmu Ha3eMHbIX 00beKMo8 CUCmeMbl YAPAGIEHUSL CIYMHUKAMU.
3ampamvl onpedensiromcs ¢ Y4emom uUx pacnpeoeieHus Medxdcoy CULaMu U CPeoCmeaMu,
obecneuusaroOwuM yMeHbUeHUue 8epOIMHOCIU NOPAXCeHUs 00beKmda, U CUIAMU U CPeOCm8amu
€20 80CCMAHOBNEHU Nocle  nopadxcenus. [[ns onpedenenus  3ampam Qopmyaupyemcs u
pewaemcs 3a0a4a HeIUHeUH020 NPOSPAMMUPOBAHUS C 02PAHUYEHUAMU.

Knioueswvie cnosa: nopasicenue; occmaHnogierue, QYHKYUs H#CUByyecmu, 3ampamol,; HeluHeluHoe
nPOCPAMMUPOBAHUE.

COST OPTIMISATION WHILE PROVIDING SURVIVABILITY OF GROUND OBJECTS
OF SATELLITE CONTROL SYSTEM. E.N. Khokhlachev.

A technical approach is proposed for optimal costs definition while providing required
survivability of ground objects of satellite control system. The costs are defined subject to their
sharing between the power and means, providing decrease of object’s injury probability, and
power and means providing its renewal after the injury. For cost definition a nonlinear
programming problem is solved with some contingencies.

Key words: injury; renewal; survivability, costs, nonlinear programming.

KOHCTPYKIMOHHBINA CUHTE3
CIIMPAJIbHBIX AHTEHH

b.A. Ilpuzooa

B oannou cmamve paccmompenvl Hekomopbvie 8apuanmvl KOHCMPYKYUi CRUPATbHBIX AHIMENH,
ucnonv3yemvlx Ha Kocmuyeckux annapamax. Iloxazana 3asucumocms opmsl Ouazpammol
HAnpasieHHOCMuU OMm KOIUYeCcmaed 3axo008 U cnocoda 8030YHcOeHUsl CNUPAIbHbIX AHMEHH.
Kntouesvie cnosa: cnabonanpaeneHuas awmeHHa; KoIPhuyueHm HANpasieHHo20 Oeucmausl
AHMeHHbl, YUTUHOPUYECKAs AHMEHHA, AKMUBHAS YaACmb, JeHMA.

Construction sintes of spiral antennas. B.A. Prigoda

In this article some variants of designs of the spiral antennas used on space vehicles are
considered. Dependence of the form of the directional pattern on quantity of calls and way of
excitation of spiral antennas is shown.
Key words: how directional Antenna, Antenna directivity Factor; cylinder antenna; active par; tape.



MaremaTnueckasi MOAC/Ib JABHKCHHUS OIIOPLI
IMMOCAIOYHOI0 almnmaparta 110 IIOBEPXHOCTH KparTepa IJIAHCTbI

JL.B. Ilempocan, A.M. Mnayakanoe

B pabome paccmampusaemcs 0sudicenue onopvl Kak no 21aokoll NO8epXHOCMU, MAaK U no
He2ao0Kkou (uepoxosamoti) nogepxHocmu Kpamepa noo 6030eUCmeuUemM HASPYHCEeHUs. e20 HO2
(amopmuzamopa u ynpyaux cmepoiicHell — nookocos). Jlawnas moodenv npeouasHaweHa OJis
BKIIOUEHUs ee 8 0000UEHHYI0 MAMEMAMUYECKYI0 MOOelb NOCAOKU nocadounozo annapama (I114)
HA NOBEPXHOCMb NIAHEMbL.

Kniouesvie cnosa: nocadounviii annapam, nocaodoynoe yCmpoucmeo, no8epxHocms Kpamepa,
onopa; ypasnenue 08udCeHUs onopwvl, ypasnenus Jlacpandica 1-2o pooa (peakyus ceészeti).

MATHEMATICAL MODEL OF LANDER'S SUPPORT LEG MOTION ON SURFACE

OF A PLANETARY CRATER. L.V. Petrosyan, A.M. Mnatsakanov

The article considers of lander’s support motion both on smooth surface and rough (uneven)
surface of a crater under loading of lander’s legs (shock absorber and elastic bars — knee
braces). The model is to be included in general mathematical model for lander’s landing on the
planetary surface.
Key words: lander; landing device; crater’s surface; support; support motion equation;
Lagrange equations (constraint reaction).

JInnamunueckoe IVIAHMPOBAHME HABUTAIIMOHHBIX
onpeaeieHUd O00bEeKTOB PAKETHO-KOCMHYECKON TEeXHMKH B
ACY JéTHBIMH UCNBITAHUAMHU

/. A. Jlosyos, /I. C. Kapnoe

Paccmampusaemes nooxo0 K NAGHUPOBAHUIO HABUSAYUOHHLIX ONpedesieHull 00beKmos
PAKEMHO-KOCMUYECKOU MEeXHUKU 6 X00e NO020MOBKU U NPOBEOEHUs. AKMUBHO20 JIeMHO20
akcnepumenma 8¢ ACY némmuvimu ucnvblmanusmu, OCHOBAHHLLI HA NPUMEHEHUU CNeYUdaIbHO2O0
UHDOPMAYUOHHO-MAMEMAMUYLECKO2O obecneueHus. Hccneoyromes nokazamenu
aghghexmuenocmu  noocucmemvl HABUSAYUOHHBIX onpedenenuli. I[Ipusoosmcs pe3yrbmamol
UMUMAYUOHHO20 MOOETUPOBAHUS.

Kniouesvie cnosa: ounamuyeckoe NiaHuposanue, HABUSAYUOHHblE ONpeOdeseHUs; aKMUGHbIL
JEMHbILL  IKCNEpUMEeHm, JIEéMHble UCNbIMANHUA, MOYHOCMb HABUSAYUOHHBIX ONpeoeseHUll;
ompabomka Kauecmea, IKCMpeMaIbHblll IKCHEPUMEH.

Dynamic planning of navigation definitions of missile and space technology objects in the
Computer flight testing system. D.A. Lovtsov, D. S. Karpov

Approach to the planning of navigational definitions of missile and space technology objects
in the preparation and conduct of active flight experiment in the Computer flight testing system
based on the special information and mathematic software is considered. The navigation
definitions subsystem performance is examined. The results of the computer simulation are
present.

Key words: dynamic planning; navigation definitions, active flight experiment, flight testing;
precision of navigation definitions; quality perfect; thrill experiment.



