BkniouéH B lMepeuyeHb BAK

BECTHUK

BO3/1yIIHO-KOCMUYECKOW 0O60POHDI

Hay4Ho-TeXHMYeCKMIA peLieH3npyeMblid XypHan

rMABHbIA PEQAKTOP:
M.A. Co3uHOB, A-p TEXH. Hayk, npodeccop

3AMECTUTENK MMABHOIO PEAAKTOPA:

B.M. AnpowuH, -p TexH. Hayk, npodeccop
A.C. CymuH, a-p TexH. Hayk, npoceccop

OTBETCTBEHHbIN CEKPETAP:
[.A. llemaHCKWI, KaHA. TEXH. HAYK, JOLIEHT

PEOAKLMOHHASA KONNErUA:

M.A. F'op6ayéB, 4-p TeXH. Hayk

H.C. F'y6OoHuH, a-p TexH. Hayk, npodheccop
A.WN. JaHuneHko, 4-p TeXH. Hayk

M.B. XecTeB, kaHa. TEXH. Hayk

I".B. 3aiiueB, 4-p TeXH. Hayk

A.B. UrHaTbeB, 4-p TexH. Hayk, npoceccop
B.A. KawwuH, g-p TexH. Hayk, npodeccop
C.K. KonraHos, a-p TexH. Hayk, npodeccop
B.W. KonecHuueHko, a-p TexH. Hayk, npodeccop
10.H. KodbaHoB, a-p TexH. Hayk, npocdeccop
B.B. Mopo30B, 4-p TeXH. Hayk

B.C. OKOHeWHNKOB, A-p TEXH. HayK

A.A. NapaMoHOB, J-p TeXH. Hayk, npoceccop
H.B. Paguyk, o-p TexH. Hayk, npocdeccop
C.M. CokonoB, a-p TeXH. Hayk

M.1. CrapukoBCKuiA, 4-p TEXH. HayK

A.®. CTpaxoB, A-p TEXH. Hayk, npodeccop
E.M. Cyxapes, A-p TexH. Hayk, npodeccop
A.A. Tpyxaues, A-p TEXH. HayK

10.I". LaTpakoB, 4-p TexH. Hayk, npodeccop
H.C. LWep6akoB, a-p TexH. Hayk, npoceccop

Texnuueckuin pepaktop: C.A. JlykuHa
KoppekTopbi: A.H. Bopaosa, H.C. YMHukoBa
KomnblotepHas BepcTka: O.A. MbixoHWHa

@ pepakumv (499) 940-02-22 pob. 70-19, 16-00
E-mail: aspirantura@gskb.ru

Boinyck Ne 4 (8), 2015 r.

COOEPXAHUE

PepBas Bcepoccuinckasn HayyHo-TeXHMYECKas KOHepeHums
«PacnneTMHckue YteHus»

Cekums «Komnnekcbl CpeacTs asToMaTM3aLyu, ynpasreHus
1 06paboTku UHdopMaLmMKu. ABTOMAaTM3UPOBAHHbIE CUCTEMbI
ynpaBneHnst BOUCKamMm 1 Opyxuem»

0.B. AHucumos, B.A. Kypuunauc
WHmepapelic uHghopmayuoHHOU noddepxKu nonb3osameneli dnsi pabomsi
C aKcnmyamayuoHHou OokymeHmayueli Ha ocHoge Modesell annapamypbl............. 6

E.l'. Actaxos, B.A. Py6akuH, C.I". BopoHkuH

CosdaHue cneyuanuauposaHHbIx Habopog 260NPOCMPaHCMBEHHbIX 0aHHbIX

U npuHYun ux o6pabomku, kak 0CHo8a agmomamu3ayuu NPoYECccos aHanusa
MecmHocmu cpedcmeamu 2e0UHGOPMALUOHHBIX CUCMEM 80€HHO20 Ha3HaYeHUst
Ha npumepe NPoXo0UMOCMU KOTECHOU MEXHUKU NO 2PYHMAM...........overvrrersesvseenees 11

0.A. BaranoBa
Cucmema peaucmpayuu U aHanusa uHghopmayuu UHGOPMayUOHHO-
ynpasnsrowel cucmemsl koHmypa [1BO Had80OH020 KOPABIA..........vvervvererereenen. 16

A.10. BorgaHos
Peanusayus MexmawuHHbIx cgsizell 8 pacnpedenéHHbIX 8bMUCTUMENbHbIX
cucmemax Ha 6ase mukponpoueccopos paspabomku SAO «MLCT».........cceune.. 20

A.B. Bacunbes, A.B. BuHorpagHbin, B.W. laHunoB
Pe3yrismamb1 npoekmupogaHust U UcnbImaHull Ha3eMHO20 a8moMamu3upo8aHHo20
cpedcmea KoHMPOIs deMOHMUpPo8aHHbIx 6riokog komnnekca [P/I0.................... 24

WN.A. Benbmucos, E.B. MamoHTOB
K eonpocy uccnedosanusi npumeHeHus ydapHoli asuayuu
C Ha3eMHbIMU 80UICKaMU Ha OCHOB€E Cheyuanu3upo8aHHbIX

MPEHAXEPHO-MOOETUPYIOUUUX KOMIIIEKCOB .......cvvveereeceeereeseseeeassseeesseseesessssessennes 28
B.C. Bep6a, B.1. MepkynoB
[pobrembi pas3pabomku cucmem nepexeama 2unep38yKoBbIX UETEU .................. 32

0.A. BecenoBckas
Mpuryunei nocmpoerusi uHmepgbelica ACY KINBO HadsodHo20 kopabns............ 41

0.A. BecenoBckas
O nposedeHuu (yHKYUOHaMbHO20 KOHMPOIs KopabebHo20
UHPOPMAUUOHHO-YNPABITHOUIEL0 KOMIITEKCA. ......ceervereeearereseesereseesereeeseneseensnenes 45

B.B. 3BoHapés, A.C. Monos, B.A. MpsaxuH

Memoduxka pacyéma koaghgpuyueHma 3anaca no MoWHocmu

0ns obecneyeHus 3adaHHOL 8epOSIMHOCMU HENPEpPbIBaHUs nepedayu
UHbOpMaLUU 8 KaHane C 3aMUPAHUSMU CUBHAITA ...........ccvveeuerererersissssssssssesesesesens 48



BeCTHUK BO3AYLLUHO-KOCMUYECKOI 0BOPOHBI:
HayuHo-TexHnuyeckuii xypHan/

MAO «HMO «Anma3», 2015 .

Ne 4(8). C. 1-132

MoanucaHo B nevatb 21.12.2015.
®opmart 60x84 1/8. bymara ogceTHas.
Yen. ney. n. 7,2. Tupax 1000 ak3.

Otnevartato B OO0 «[annes-MpuHT»
111024, r. Mocksa, yn. 5-9 KabenbHas 2b

CBUAETENLCTBO O PETUCTPALIN:
M Ne dC77-63487

Yupegutens: MybnuyHoe akuuoHepHoe 06LecTBo
«Hay4H0-Npoun3BOLACTBEHHOE 06 BEANHEHE
«Anmas» umeHu akagemuka A.A. PacnnetuHay

125190, r. Mockaa,
JlennHrpaackui npocnekt, gom 80, kopn. 16.
Ten./cbakc (499)940-02-22/(499)940-09-99

CTaTbM peLeHanpyioTes.

He3sakoHHOe TvpaxmpoBaHue 1 NepeBog, cTaTeit,
BKIIOYEHHBIX B )KypHar, B 3EKTPOHHOM

1 NoBOM [ipyrom BiAe 3anpeLyeHo 1 kapaeTcs
aOMWHUCTPATUBHOM M YrOMOBHON
OTBETCTBEHHOCTLIO MO 3aKoHy PO

«O6 aBTOPCKOM NpaBe ¥ CMEXHbIX NpaBax»

© MAO «HMO «Anmas», 2015

ISSN 2311-830X

Llena 3a 1 ak3. — 600 py6.

NOANUCHOW UHOEKC: 70576
B KaTaniore areHTCcTBa
«POCMEYATb»:

FA3ETbI U XYPHANbI

B.B. 3eneneBckuii, 10.B. 3eneHeBckun, E.B. Lmbipuh, K.B. CaBenbeB
BrusiHue ocHogaHus1 Koppekmupyrowe2o koda
Ha cmamucmu4yecKue Xxapakmepucmuku onmumarnbHo20 0ekodUpPosaHUs............ 53

B.B. 3eneneBckuii, 10.B. 3eneHeBckun, E.B. Wmbipun, K.B. CaBenbeB
OueHka nomexoycmouyu8oCMU KACKAOHBIX KOAOB .........cvvverurereenerineseneseenesssnenens 56

M.B. Ucaes, H.10. Monsikos
Mpumererue KSLLIA u cnpagoyHuka DMA-obmeros 8 NUMA-cucmemax
0n151 nosbIWEHUs npou3godumenbHOCMU nodcucmembi 8600a-6b18004 ................. 59

M.A. WwuH, B.E. ﬂorm-los,

YCKopeHue 8bIyUCIeHUL ¢ ucnosib308aHUemM GbICOKOHPOUSGOaumeﬂbeIX

MamemamuyecKux U MynbmUMEOUUHBIX PYHKUUU ........vcveveereeerireererieiesssnsesessesenns 64
K.E. lerkoB

OcHogHble no0x00bI K ynpasfieHuo npoyeccamu (hyHKUUOHUPOBAHUS

CIIOKHBIX UHEOOKOMMYHUKAUUOHHBIX CUCITIEM ........cvevsveevevsieessissesessssesssssesessesessnaes 69

K.E. llerkoB, U.A. lleasiHkuH
Memoduka oueHusaHus kayecmea (yHKUUOHUPOBAHUS
UHGDOKOMMYHUKAUUOHHBIX CUCMEM CNeYUANTbHO20 HASHAYEHUS.........cvvveveenrenenen. 76

B.W. No6eliko, B.B. Nlo6aHos, C.B. Monskos, H.H. TapaceHko
MHHosaUUOHHas Memod0o102us NOMU20HHbIX UchbimaHul cpedcms
8030)UHO-KOCMUYECKOU OBOPOHDBI......cvvovrveveeessissseesssssseessssssesssssssessessssesessssessesns 80

10.A. MenbHukoB
OcHosHble no0xo0b! k peweHuto Ha KM o6beduHeHus MBO-MPO 3adayu
coenacosaHus delicmeutl NOOYUHEHHBIX COEOUHEHUU .........o.overerereerereeerereneenenennes 84

M.H. MupoHos, A.l. YepHoBepxckuit
Asmomamu3aupogaHHas cucmema ynpagneHus koHmypa B0
051 Ha080OH020 KOPABSA KIMACCA (DPELAM ........cerererrerereeeererereerereesereseseereseaseeeseeeens 88

A.M. Nasnos

Passumue apxumekmypbi U xapakmepucmuk cpedcme KOMNeKcuposaHus
nepcnekmugHbIX 06beKMO8 pearnbHO20 8PEMEHU Ha OCHOBE Cheyuanu3upo8aHHbIX
U NPOMBILLUMEHHBIX C85I3HBIX UHGDOPMAUUOHHBIX MEXHOMORUL ......cvvvvvverecvcrreens 92

»pobnemHble Bonpockl NocTpoeHusi cuctem u cpeacts BKO
B.B. Ky3HeuoB
YccnedosaHue cucmem Maccogoeo OGCI'Iy)KUGaHUFI C OXudaHuem 3as80K,
VKITOHSIOWUXCST OM OOCITTYIKUBAHUST........c.cvvevseeerisesessssessssssessssesessssesessssessssssssassssenns 99

»MpumeHeHue cun u cpeacts BKO
B.W. MoHomapée, A.®. CtpaxoB
[lymu nosbIweHUst onepamusHOCMU pa3peLeHuUst HeWwmamHbIx cumyauyuli
Ha 0bpa3yax 800pYXeHUSs U 80EHHOU MEXHUKU 8030YLIHO-KOCMUYECKOU 0B0POHbI
POCCUTCKOU DEOBPAUUU........cecveveveverereisieiieeieere et et sans 108

»AccnepoBaHus B cpepe NPOEKTHO-KOHCTPYKTOPCKUX
1 TEXHONOrMYECKMX paboT

A.H. BpyeBuy
Onbim pa3pabomku eeHepamopa Ha 2apMOHUKaX K8apyeg8o20 pe3oHamopa...... 116

B.B. BbibopHoB
OnpedeneHue donneposckoli ckopocmu Memodom
MaKCUMaNIbHO020 NPABOONOA0BUST .........c.cvevreveriveererciesiessessee st ssse s 119

PpuknagHble 3aaaym npUMeHeHNs
MHHOPMaLIMOHHBIX TEXHONOIUM
B.10. ®eokTucToB
HeKomopb/e 80NpPOCkI UCNOBb308aHUA Ku6epnpocmpchmea
KaK cehepbl CUMOBO20 NPOMUBOBOPCIMBA .........cecvveeeersiersissseiessssesesssesnssssessssesenns 124



CONTENTS

»The first all - Russian Science and Technical Conference
«Raspletin’s Readings»

Section «Automation, control and data processing equipment
complexes. Automated troops and weapons command
and control systems»

0.V. Anisimov, V.A. Kurchidis
Users information support interface for work with operational documentation
on the base of eqUIDMENE MOGEIS ............c.coeveeeeueeeesiieeeeee e 6

E.G. Astahov, V.A. Rubakin, S.G. Voronkin
Dedicated geospatial data set creation and principle of its processing
as basis of terrain analysis process automation by military geoinformation

systems in terms of wheeled transport cross-country capability .................cccoeeee.. 11
0.A. Batalova

Data recording and analysis system of air defense loop

information-management system of SUITACE SHIP .........c.cccvveeniniienenieseeseeis 16

A.Y. Bogdanov
Intercomputer communication realization in distributed computer systems
on the base of microprocessors developed by CJSC «MCSTh .......ocvevercrreerennne. 20

A.V. Vasiliev, A.V. Vinogradniy, V.. Danilov
Design and testing results of ground automated test system of dismounted
units of airborne early Warning COMPIEX...........ccveeuneieiisnseiieissieissse s sseeens 24

I.A. Velmisov, E.V. Mamontov
Towards research of strike aviation employment with ground forces

on the base of designated training-simulating COMPIEXES ...........covevevrreneerineineen. 28
V.S. Verba, V.I. Merkulov
Designing problem of hypersonic targets interception SyStems ..........ccccoevevrvnuneen. 32

0.A. Veselovskaya
Interface development principles of surface ship air defense complex
automated CONTrOl SYSTEM ...ttt 41

0.A. Veselovskaya
Regarding functional check of ship-based information-management complex........ 45

V.V. Zvonarev, A.S. Popov, V.A. Pryahin

Power allowance safety factor calculation procedure for specified

none-interruption probability of information transmission in channel

With SIGNal FAAING..........crieiiiriier e 48

V.V. Zelenevskiy, U.V. Zelenevskiy, E.V. Shmirin, K.V. Saveliev
Error-correcting code influence on statistic performance of optimal decoding......... 53

V.V. Zelenevskiy, U.V. Zelenevskiy, E.V. Shmirin, K.V. Saveliev
Cascade codes jamming resistance evaluation ...............c.oeereeeinnesneeinnsennines 56

M.V. Isaev, N.U. Polyakov
Cache and DMA-exchanges catalog application in NUMA-systems
for input-output subsystem efficiency iMProviNg ...........cccoeueeneienensiniessssennnens 59

P.A. Ishin, V.E. Loginov, | P.P. Vasiliev

Computational speed up with use of high efficiency mathematical
and MUltimedia FUNCHONS ...........cccoveriieeereeiese s 64

K.E. Legkov
Main approaches to complex infocommunication systems functioning
ProCESSES MANAGEMENL.......ccvveeriveieisietsiiseie st s st snae s 69



K.E. Legkov, I.A. Ledyankin
Special purpose infocommunication systems functioning quality
€SHMALION LECANIQUE ..ot 76

V.I. Lobeyko, V.V. Lobanov, S.V. Polyakov, N.N. Tarasenko
Innovative technique of aerospace defense systems range field tests..................... 80

U.A. Melnikov
Basic principles for AMD integration command post coordination task solution of
subordinated fOrMatioNS..........cvreirere e 84

P.N. Mironov, A.P. Chernoverhskiy
Air defense loop automated control system for surface ship of frigate class .......... 88

A.M. Paviov

Systems integration architecture and characteristics development

of real-time objects on the base of linked application-specific and industrial
information t€CANOIOGIES ...........ccccvvueuiiieeeieice e 92

P Topical issues on Aerospace defense system and elements
arrangement

V.V. Kuznetsov
Research of queuing systems with deviating from service requests hold................ 99

» Aerospace defense systems and components application

V.l. Ponomarev, A.F. Strakhov

Enhancing procedures of resolution responsiveness of contingency situations

on arms and military equipment samples of the Russian Federation

AEroSPace defenSe fOrCe. ... s 108

»Design-engineering and technological research works

A.N. Bruevich
Design experience of quartz resonator harmonic generator .................cceeceuenne. 116
V.V. Vybornov
Doppler velocity determination using maximum-likelihood technique.................... 119

MIT applied application tasks

V.U. Feoktistov
Some issues of cyberspace use as warfare domain.............ccoceereeeerensennnns 124

MonHbiti cnucok onybuKosaHHbIX HOMEPO8 XypHarna Bbi Moxeme ysudems Ha calime
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Kypnan «BecTHHK BO3AyHIHO-KOCMH4YeCKOHl 000pPOHBD» BKIIOUEH B C(HOpMHpPOBaAHHBIN
MunucrepcTBOM 00pazoBaHust M Haykm Poccuiickoit ®Dexnepanny mnepeyeHb peleH3U-
PYEMBIX HAay4YHBIX M3JJAHUH, B KOTOPHIX TOJDKHBI OBITH OITyOJMKOBAHBI OCHOBHBIC HAy4YHBIE
pe3ynbTaThl AUCCepTalii HAa COMCKaHHWE Y4YEHOM CTENEHM KaHAWJaTa HAayK, Ha COMCKaHHE
yu€HOU CTemeHW JoKTopa Hayk (muceMo MunoOpHayku Poccum ot 01.12.2015 roma
Ne 13-6518. URL: http://www.vak.ed.gov.ru/87.html).



YBaxaeMble YATaTenu U aBTOpbI XypHana

«BeCcTHMK BO3AYLLHO-KOCMUYECKON 0OOPOHbIN!

MpyMmMTE Camble UCKPEHHIE No3apaBneHns ¢ HoBbIM rofom ot
LY o
nvLa pefakLUyMOHHON KONmern 1 yypeautens xypHana — My6nuy-
HOTO  aKuMOHepHoro  ofuiectBa  «Hay4HO-MPOM3BOACTBEHHOE

o0beanHeHne «Anmas» umenn akagemuka A.A. PacnnetuHa!

HaumHasi ¢ camoro nepeoro Homepa XypHana u 10 CerofHsLL-
HEero AHs, Halla CoBMeCTHas paboTa nokasblasna BbICOKMIA YPOBEHb
npocbeccuoHanuama, obbeamnHatowmii B cebe thyHaameHTarnbHbIi

HayLJHbIVI noTeHunan u TBopyeckne BO3IMOXHOCTU KaK HalLUUX aBTO-

POB, TaK 1 pabOTHIKOB, OCYLLECTBASIOLMX BbINYCK M3AAHMS.

Becb 2015 rog perynapHo BbIXoAWNM BbIMYCKX HALLEro U3daHuA, a nopchenb penakumMn HanomnHAncA

MHTEPECHLIMW MaTepuanami.

YXooswmn rog, TPagULUMOHHO HACHILLEHHbIN YBMEKaTENbHON U NNOLOTBOPHOM paboToil, OTMEYEH Ans
Hac 0cob0 3HameHaTenbHbIM CoBbITEM, a MMeHHO: ¢ 1 fekabpsa 2015 roga no pekomeHgauun Beiciuei
aTTECTALMOHHOM KOMUCCN XypHan «BeCTHWK BO3AYLLHO-KOCMUYECKON 0B0POHBI» O(MLMANBHO BKIHOYEH B
cthopMmpoBaHHbIN MuHKCTepcTBOM 0Bpa3oBaHns 1 Hayku Poccuickon ®egepaLmmn nepeyeHb peLieHanpy-
eMbIX HayYHbIX M3aHWiA, B KOTOPbIX AOMKHbI ObITb OMyBNMKOBaHbI OCHOBHbIE Hay4HbIE Pe3ynbTaThbl AUC-

CepTaLyi Ha COUCKaHWe Y4eHO CTENeHN KaHamaaTa HayK, Ha COMCKaHWe YYEHON CTENEHN AOKTOpa HayK.
HoBbIt rog — 0cobeHHbIn npa3aHuk! C HUM NPUHATO CBA3bIBATL NOSBNIEHWE HOBbIX MMAHOB, MPOEKTOB
W Hagexa.
[MoaTomy Bblpaxato BriarofapHOCTb aBTopaMm, YMTaTensm WU pedakuMOHHOMY KOMMeKTUBY 3a yBreka-

TEJbHYI0, MOJTHYD WHTEPECHBIX TBOPYECKUX naen un Hay4HbIX AOCTUXEHMN pa60Ty M TaK Xe Bblpaxato

Hagexay Ha He MeHee NNogoTBOPHYt0 paboTy B HACTynatoLLEeM rogy.

C yBaxeHuem,

reHepasbHbIA AUPEKTop

[My6rMyHOro akuymoHepHoro obLecTea

«Hay4HO-Npoun3BOACTBEHHOE 0ObEANHEHME «ANMa3y

nmenu akagemuka A.A. PacnnetuHay B.B. Heckoponos
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Paccmvampusaromcsi  80Mpochbl  COBEPUIEHCMBOBaHUS CUCMEM  UHGOPMaUUOHHOU noA0ep KU  rosb3oeameriel
paduoanekmpoHHOU arinapamypbi npu pabome ¢ ariekmpoHHOU dokymeHmauuel. [Npednazaemcsi mooxod K roCmpOEHU0
cucmemM UHGhopMauUoHHOU o0OepKKU, UCronb3yrouul Molerb npedmemHol obriacmu, obbeduHsrowel cxemMHoe U
mexcmosoe npedcmasreHue uHgopmauyuu. OcHogy nodxoda cocmaernsiem mMemo0 UHGhopMayUOHHOU MOOOEPXKKU, peariu-
3YHOWUL 803MOXHOCMb UCIOMb308aMb CXEMHbIE 3arpOCh, Ymo criocobemeyem rnosbilueHUIo aghghekmugHocmu pabomsi
nosb30eamerisi pu MexHUYecKol aKcrTyamayuu paduoasIeKmPOHHOU arnnapamypb!.

Knroyeenle cnoea: uHehopmayUoHHasi noddepxxka norb3osameriel, CXeMHbIL 3arpoc, KOMIOHo8Ka OOKYMEHMa,
8upmyaribHbIl OOKYMEHM, MEXHUYeCcKasi 3KCrilyamauyusi.

The improvement issues of electronic equipment user’s information support at operation with electronic documentation
are considered. The information support systems construction approach is suggested using domain model integrated
the scheme and text data representation. The approach basis is the information support method realizing the possibility to
use circuit requests that contributes to enhancement of the user operation efficiency at running (technical
maintenance) of electronic equipment.

Keywords: user information support, scheme request, document merge, virtual document, running.

s mporiecca TEXHHUYECKOW AKCIUTyaTallil PagdO3JIEKTPOHHON amlmaparypbl OOJBIIOE 3HAYCHHE UMEET
cucreMa MHPOPMAIMOHHON MOACPIKKH 00CTyKuBatomiero nepcoHana. CyniecTBYIOIAas METOI0JIOTHS TTOCTPOE-
HUS CHCTeM WH(POPMALMOHHON MOANCPKKH PAIHOIEKTPOHHON anmaparypsl 0a3upyeTcs Ha MepeBoie IKCILTya-
TAI[MOHHON JOKYMCHTAIIUH B AJIEKTPOHHBIN BUJ C UCIIOIB30BaHUEM COBPEMEHHBIX HH()OPMAIIOHHBIX TEXHOJIO-
ruif. [Ipu 3TOM He YUHTBIBAeTCS Pa3Indre MEXIY MOJIENbIO IPEACTABICHUS JaHHBIX B JOKYMEHTE (OTpakeHHe
B3IJISLIOB pa3pabOTYrKa Ha MPOIECcC IKCIUTyaTalliil KOHKPETHOTO M3JCIHs) U MPEACTaBICHUEM IIpoIecca 3Kc-
IUTyaTallui B CO3HAHUU 00CITYXKHBAOILETO ITepCcoHaa.

BECTHUK BO3YLUHO-KOCMUYECKOIA OBOPOHbI N2 4 (8), 2015 r.



CEKLINA: KOMIJIEKCbl CPEACTB ABTOMATU3ALINN, YNIPABJIEHUS1 N OBPABOTKU UHO®OPMALIUN.
ABTOMATU3UPOBAHHbIE CUCTEMbI YMPABJIEHUSA BOUCKAMU U OPY)XMEM

Hannune MHOXeCTBa KOJUIEKTUBOB Pa3pa0OTUMKOB, CKAaThle CPOKH BBIMOJIHEHHS MPOEKTA M0 pa3paboTke
W3/ENIHs palModJIEKTPOHHOM anmapaTypbl IPUBOAXUT K (POPMUPOBAHHUIO PA3HBIX 110 MH(OPMALIMOHHOMY HarloJl-
HEHUIO SKCIUTyaTallMOHHBIX JJOKyMEHTOB. B 3TOM ciydae ypoBeHb aBTOMaTH3alMH HHPOPMAIIMOHHOH ITOAIEPK-
KU T10JIb30BaTeNIed OrpaHNYMBACTCS] BO3SMOXKHOCTSIMH TIPEJICTABICHHS HH(QOPMALK B 0a3e JaHHBIX.

OTO MPHUBOAMUT K HEOOXOOMMOCTH Pa3pabOTKH MPHUTOTHBIX K aBTOMAaTH3UPOBAHHOHN 00paboTke HaOOpOB
JMAHHBIX IS OMHCAHUS SKCIUTYaTallHOHHOTO JTOKYMEHTA, HMCIOJB3YEeMBIX B CHCTeMe HH()OPMAIIMOHHON MOJ-
JIEPKKU 0OCITYy>KHBAIOMIETO TepcoHala U pa3paboTKe MPOTOTHIIA CTAHIAPTa METaJaHHBIX B BUJIE OPUTHHAIBHON
RDF-cxeMbl [u1s1 penieHus 3a1a4 TEXHUUECKON IKCIUTyaTalMy paAuoIEKTPOHHOM anmnapaTypsl.

OTO IMPUBOAUT K HEOOXOAMMOCTH Pa3pabOTKH (HOPMATIBHOTO S3BIKA OMHCAHMS TpoIiecca SKCIUTyaTalliuy IS
cucTeM MH(GOPMALMOHHON TOAEPKKH 00CITY>KHBAIOILIETO MEPCOHANIA ITPU PEILICHUH 33/1a4 TeXHUYECKOM IKCILTya-
TallMKM PaJMOAJIEKTPOHHOM armnapaTypbl. Ero ucrnonp3oBaHue MMO3BOJMT CO3/1aBaTh IPHUIOIHBIE K aBTOMAaTH3UPO-
BaHHOH 00paboTKe HaOOPHI JAHHBIX U UCIIONb30BATh UX JUIsl (HOPMUPOBAHUS IKCILTYaTAMOHHBIX JOKYMEHTOB.

Peanuzauus npeyiaraeMoro mMeroja WH(GOPMALMOHHON MOIJIEPKKH CIIOCOOCTBYET COBEPILEHCTBOBAHHIO
CYIIECTBYIOIUX WH(POPMAIMOHHBIX HHTEP(EHCOB MO 00eCIIeYeHUIO Tob30BaTeeil POA pa3nuyHoil TexHude-
ckoil mHpopmanmed. VMcnoiap3oBaHne METOAA MO3BOJISIET COKPATUTh BPEMs M3BJICUCHMS M aHAIM3a TpeOyeMoit
uH(opManuy 11 peleHns 3ajad TEXHHYECKOH IKCIITyaTalyy.

[pemnoxxeHHbit MeTox WHGOPMAIMOHHON MOANCPKKH IeTeCO00pa3HO MPUMEHATH IS PEUICHUs 3a1ad
TEXHUYIECKOH SKCIUTyaTallii Ha BCEX dTalax XU3HEHHOTO IMKIIA pagrodJIeKTPOHHOH ammaparypsl. Meron pea-
JN30BaH B BHJE MMPOTPAMMHOTO KOMIUIEKCA, KOTOPBIA CIY)KUT OCHOBOH JIJISl TIOCTPOCHUS CHCTEM HH(OPMAITHOH-
HOW TOJ/IEPKKHY TOJIH30BATENCH B CHCTEMaX aBTOMAaTH3aIMN TEXHIYECKON SKCIUTyaTalHu.
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USERS INFORMATION SUPPORT INTERFACE FOR WORK
WITH OPERATIONAL DOCUMENTATION ON THE BASE
OF EQUIPMENT MODELS

0.V. Anisimov, V.A. Kurchidis

The information support system of operating personnel for electronic equipment running process is of signifi-
cant importance. The existing technique of electronic equipment information support system development is
based on operational documentation transfer into electronic form using modern information technologies.
Herewith the difference between the data presentation model in document (designer viewpoints on operational
process of certain item) and operational process presentation in operational personnel mind is neglected.

Availability of many development teams, tight schedule of electronic equipment item development project
lead to creation of operational documents different in its content. In this case the automation level of the users
information support is limited by information presentation possibilities in database.

This leads to necessity of set of data development suitable for automated processing for operational
document description which is used in operational personnel information support system and in prototype design (piloting)
of meta-data standard in the form of original RDF- schemes for tasks implementation of electronic equipment running.

This leads to development necessity of formal specification language operation process for information
support systems of operating personnel during tasks implementation of electronic equipment running. Its
implementation will permit to construct set of data suitable for automated processing and use it for creation of
operational documents.

The realization of proposed information support method enable the improvement of the existing information in-
terfaces to provide different technical data for electronic equipment users. The method implementation permits to re-
duce the retrieval time and analysis of required information for tasks implementation of electronic equipment running.

The proposed information support method is reasonable to implement for tasks implementation of electronic
equipment technical maintenance at all life-cycle stages of electronic equipment. The method is realized in the
form of bundled software which serves the basis for user’s information support system development in technical
maintenance automation systems.
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B cmamese paccmampusaemcsi rpobiiema noucka U UCMOb308aHUsI Pa3udHbIX 2e0rpoCmpPaHCMEeHHbIX OaHHbIX
fpu peweHUU cpedcmeamu 2e0UHGOPMAaULIOHHBIX CUCMEM 8 a8MmOoMamu3UpoeaHHOM 8UOe pasiiudHbIX 3aday, Ces3aHHbIX
C aHanu3oM MecmHOCMU, Ha MPUMEPEe OUEHKU MpoXoOUMOCMU KOMECHOU MEXHUKU 0 epyHmam C y4émom Harudusi
2udpomemeoporioauqeckoll UHghopmauuu, OaHHbIX O o4Y8ax, moriogpaghudecKux 0bbexmax MecmHoCmMuU U MexHUHYEeCKUX
Xapakmepucmukax asmompaHcriopma.

Knroueenie cnoea: ceonpocmpaHcmeeHHbIe OaHHbIe; 2u0poMemeoporioaudeckasi UHgbopmayusi; OaHHbIe O
rno4sax; moroepaguyeckue 06beKkmbl MeCmMHOCMU, MPOX0OUMOCMb MO epyHmam; enybuHa Koneu, eeouHgop-
MayuoHHbIE CUCMEMbI.

The article considers the problem of different geospatial data search and using, during different tasks solving in
automation form by geospatial systems associated with terrain analysis in terms of wheeled transport cross-country
capability estimation, considering hydrometeorological information, soil data, topographic objects and mechanical
transport technical characteristics availability.

Keywords: geospatial data, hydrometeorological information, soil data, topographic objects, cross-country ca-
pability, wheel track depth, geoinformation systems.

YcnemHoe IaHUPOBaHKWE W BBIMOJIHEHHE OOEBBIX ONEpalMii JOCTUTAETCS TPAMOTHBIM HCIIOJIB30BAHUEM
TaKTUYECKUX CBOHCTB MeCTHOCTH. OIHOM M3 CaMBIX BaXHBIX ABJISIETCS MIPOXOAUMOCTh MECTHOCTH TEXHUKOH.

IToa mpoXoAMMOCTBIO KOJIECHOH TEXHUKH 1O TPYHTaM MOHUMAETCs KOJIMYECTBO aBTOMOOMIeH paBHOE N,
CHOCOOHBIX MPOUTH B OJHY KOJIOHHY IO OJHON KoJiee A0 MOJTHOI ocTaHOBKU N+1 aBTOMOOWIIS BCIIEACTBUE YBS-
3aHHs B II0OYBax.

B kauecTBe MCXOAHOM MH(pOPMAIMK NIPU PELICHUH JTAaHHOW 33aJjayyl UCIOJIB3YIOTCS: TEXHUYECKUE XapaKTe-
PUCTHUKH aBTOTpAaHCIIOPTaA, CIIPABOYHBLIC HAHHBIC O BO3MOXKHOCTU IMEPCABUKCHUA TEXHUKU B 3aBUCUMOCTHU OT
00beKTOB U penbeda MecTHOCTH. VcxonHas reomH(OpPMALST NPEACTABISIETCS CIEAYIONMMH TeMaTHYECKUMHU
Habopamu reonpocTpancTBeHHbIX AaHHBIX (['TI]): Tonorpadguyeckum, HOYBEHHBIM U METEOPOIOTHUECKHM.

Jns ocymiecTBieHUs pacu€ToB MPOXOJMMOCTH TEXHHKH 10 I'PYHTaM CPEICTBaMH I'€OMH(OPMAaIMOHHBIX
cucreM (I'MIC) BoeHHOro Ha3Ha4YeHHsS HA OCHOBAHMM MOYBEHHBIX KapT M CTATHCTHYECKOH METEOPOJIOTHYECKOMH
uHpopmanuu GopMUPYIOTCS yCIOBHO-TIOCTOsIHEBIE HaOops! I'TI/] co cBeneHMsIMH O COCTOSIHUM IIOYB IO Bpe-
MEHHBIM KJIMMaTHYecKiM quamazoHaM. KirodeBoit napopmanmeii B Habopax ['TI/] cocTosSHHS TOYB SBISIETCS X
BIIQXHOCTb. YKAa3aHHBIM IapaMeTp B COBOKYIMHOCTH C TEXHHYECKHMH XapaKTEPUCTUKAMU aBTOTPAHCIIOPTHBIX
cpeacTB Mo3BoJsieT cTpouth Habopsl I'TIJ], omuchiBaromme HEMOCPEICTBEHHO MNPOXOAMMOCTb KOHKPETHBIX
Y4YaCTKOB I'PDYHTOB.
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[omHOLIEHHBIH pacdéT MPOXOAUMOCTH TEXHHUKH II0 TPYHTaM BBITEKAET M3 COBOKYITHOTO T€ONH(OPMAIIHOH-
HOTO aHaJM3a crenuaau3upoBanHoro Hadopa I'TIJ mpoxogumoctu ¢ Habopom tomorpaduueckux ['TIJI, dto
MO3BOJISIET YYUTHIBATh OOBEKTHI MECTHOCTH U pebed.

TakuMm o6pazom, cozmanue U 00paboTKa crienuaau3upoBaHHbIX HabopoB I'TIJ] cocTosiHMS TIOYB U Ha MX OC-
HoBe HabopoB ['TIJ] mpoXoauMOCTH MO3BOJISIET PEAU30BBIBATh KOHKPETHBIC 3TAIlbl alrOpUTMa pacuéra mepe-
JBIDKEHUS] TEXHUKHU 10 TPYHTaM, 4TO M MO3BOJISIET aBTOMATU3UPOBATh BeCh Ipoiiecc aHanuza cpeactamu I'MIC
BOEHHOTO Ha3HAYEHHUSI.
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DEDICATED GEOSPATIAL DATA SET CREATION AND
PRINCIPLE OF ITS PROCESSING AS BASIS
OF TERRAIN ANALYSIS PROCESS AUTOMATION BY MILITARY
GEOINFORMATION SYSTEMS IN TERMS OF WHEELED
TRANSPORT CROSS-COUNTRY CAPABILITY

E.G. Astahov, V.A. Rubakin, S.G. Voronkin

Successful planning and performance of combat operations is achieved by expert adaptation to the tactical
terrain characteristics. The important one is the terrain passability by transport vehicles.

The passibility (cross-country capability) means the amount of vehicles equal to N, capable to pass in one
vehicle transport column one wheel track until complete stop N+1 of vehicle due to stalling in soils.

To solve the task the following data is used as a source information: mechanical transport technical charac-
teristics, reference data on transport movement possibility depending on terrain objects and accidents. The
source geoinformation is represented in the following subject sets of geospatial data (GSD): topographic, soil and
meteorological.

To estimate the transport cross-country capability by means of military geoinformation systems (GIS) basing
on soil maps and statistical meteorological information the semi-fixed GSD sets are composed with data on soils
conditions according to temporary climatic intervals. The key information in GSD soil condition sets is its moisture.
The given parameter in combination with mechanical transport vehicles technical characteristics permits to
compose GSD sets that provide directly the passibility of certain soil sectors.

The full-scale estimation of transport cross-country capability is resulted from the total geoinformation
analysis of designated passibility GSD set with topographic GSD set that permits to consider terrain objects and
accidents.

Therefore the build-up and processing of designated soil condition GSD sets and passibility GSD sets on its
base permits to implement the certain stages of estimation algorithm as for soil road transport movement that
enables to automate the whole analysis process by the military GIS means.
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B cmamse daHo onucaHue cucmeMsl 80Crpou38edeHUs U aHasu3a 3apeaucmpuposaHHoU UHGopMauuu UHgbopma-
yuoHHo-yrpasnsoweli  cucmembl  koHmypa [1BO Ha0800Ho20 Kopabrisi. [lpedrnoxeHa 603MOXHOCTL —CcOo30aHust
KpoccrinamgopMeHHo20 obecriedeHusi npu ucrions3osaHuu rnamgopm Windows/Intel u MCBC/SPARC dns pabomsi
cucmembl. [1oGpPo6HbIL KCrpecc-aHau3 cucmeMbI o380JIsiem ornepamusHO OUeHUBamb pabomy eceli cUCMEMbI.

Knrodesble crnoga: cucmema pesucmpayuu U 80Crpou38e0eHusT UHGhopMaLuL, SKCrpecc-aHanus, Kpoccriam-
gpopmeHHocmb, HTML.

The article describes the recorded information playback and analysis system of air defense profile information manage-
ment system of surface ship. If's proposed the development possibility of cross-platform software support using Windows/Intel
and MCBC/SPARC for system operation. The detailed rapid analysis allows estimating the whole system operation promptly.

Keywords: data record and playback system, rapid analysis, cross-platformability, HTML.

Cucrema perucrpauyv W aHaiauza HHPOpMaUMU HHOOPMALMOHHO-YNPABISIIONIEH CHUCTEMBI I103BOJISIET
(buKCcHUpOBaTh TaHHBIC O PA0OTE CHCTEMBI M ABTOMATH3MPOBATH MPOIIECC 00PabOTKU PErHCTPUPyEeMOid HHpopMa-
MM ¥ €€ HaIJIJHOTO NPE/ICTABICHUS, YTO II03BOJISIET ONIEPATUBHO OLIEHUTH pabOTy CHCTEMBI.

B craree maHo ommcaHWe CHCTEMbI BOCIIPOM3BEJICHUS M aHAJIM3a 3apeTUCTPUPOBAHHON MH(OPMALMH WH-
(hopmaroHHO-yIpaBisoniel cucremMbl kKoHTypa [IBO HamBomHOro xopabusi. PaccMoTpeHsl 0ocoOeHHOCTH HC-
nonb3oBanus mwiargopm Windows/Intel 1 MCBC/SPARC minst paboThl cucteMsl. [{is BO3SMOKHOCTH HCIIOIIB30-
BaHUS €JUHOTO aJTOPUTMHYECKOTO OOECIICUYCHHUS 3aliCH W BOCIPOW3BEICHUS WH(POPMAIMH Ha Pa3IAIHBIX
miargopmax obecredeHa ero KpoccriaThopMEHHOCTb.

Jnst otoOpakeHus: 3aperuCTPUPOBAHHON MH(POPMAIMK UCTIONb3yeTcs: rpaduueckas Oudianoreka Qt, mos-
BoJIsIFOIIast OBICTPO pa3zpaboraTh yAoOHBI HHTEpdelic npmioxkerus. [IpocToTa co3manns 1 HATIATHOCTh OTOO-
paxxeHus 06eCHe‘ll/IBaeTCﬂ BU3YyaJIbHBIMU KOMIIOHCHTaAMH, BKJIIFOYC€HHBIMH B 6H6HI/IOTeKy, 1 HCHOJIB3YIOIUMU
JUTS BEIBOJIA MH(pOPMALUU (POPMATUPOBAHHBIN BUJI C UCTIOJIb30BaHUEM TpocTeiimux tero HTML.

B nporpamme peannzoBanbl (yHKIMU BbIOOpa (haiina 3aperucTpupoBaHHON MH(POPMAIMU, PEXUMBI 00pa-
0oTku mHpOpManuu (peXMM BOCIIPOU3BEICHUS JAHHBIX B TAOJMYHOM M TpadUIecKOM BHIAX U PEKUAM IKC-
Mpecc-aHaIn3a JaHHBIX ), COXPAHEHHs PE3yJIbTaTOB 00pa0OTKH MH(POPMAIUH, PEIAKTUPOBAHUS 0a3bl mapaMeT-
POB ¥ BEIOOpA MapaMeTpoB Ul MX BOCIpoM3BeaeHHUs. Pe3ynapraTel 00paboTkn MHGOPMALMK IPEICTABICHB! Ha
rpadUIecKuX 3KpaHaX U MPEICTABISIOT COOOH OTIENbHBIEC THIIEPTEKCTOBEIEC (hailibl, CBA3aHHBIMU MEXKIY COOOM
TUIEPCCHUIKAMH, TO3BOJITIOMIAMHI OCYIIECTBISTE IIEPEX0]] OT OJHOTO (aiiya K IpyroMy, 1 MOTYT UCIOIh30BaTh-
csl B KauecTBe (DaiIoB COXpaHEHHBIX Pe3yIbTATOB aHAIN3A.
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DATA RECORDING AND ANALYSIS SYSTEM
OF AIR DEFENSE LOOP INFORMATION-MANAGEMENT
SYSTEM OF SURFACE SHIP

O.A. Batalova

The data record and analysis system of information management system (IMS) permits to record data on
system operation and make automatic the process of recorded data processing and its visual presentation that
allows to estimate the system work promptly.

The article describes the recorded information playback and analysis system of air defense profile infor-
mation management system of surface ship. The Windows/Intel and MCBC/SPARC platforms usage particulars
for the system operation are examined. For usage possibility of single algorithmical support of data recording and
playback on different platforms its cross-platformability was provided.

To display the recorded data the Qt graphic library is used which permits to rapidly develop suitable applica-
tion interface. The development simplicity and displaying visualization are provided by visual components
included into the library and using formatted form for information output with elementary HTML tags.

The program implements the recorded data file selection functions, data processing modes (data playback
mode in tabular and graphic forms and data rapid analysis mode), data processing results recording, parameters
base correction and parameters selection for its playback. The data processing results are displayed on graphic
screens and represent the separate hypertext files interconnected with hyperlinks permitting to transfer from one
file to another, and could be used as files of recorded analysis results.
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PEAJIU3ALINS MEXXMALLMHHbIX CBA3EN
B PACINPEOENEHHBIX BBIYUCITUTE/IbHBIX CUCTEMAX
HA BA3E MUKPOITPOLJECCOPOB PA3PABOTKU 3A0 «MLICT»
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Paccvampusaemcsi npobriema ebibopa KOMMYHUKaUUOHHBIX UHMepghelicog Ond peanusayuu  pacrpelenéHHbIX
ebl4uCIUMesIbHbIX cucmeM Ha 6ase paspabomok ansbpycosckoli cepuu. lMpusoOumcs ornucaHue CripOeKMUpPOB8aHHO20
KoHmporinepa Mmocma RDMA—-RapidlO.

Knroyeesnbie cnoea: RapidlO, RDMA, koMMyHUKayUoHHasi cemb, 0bMeH COOBLUEHUSIMU.

The communication interfaces selection problem is examined for distributed computer systems realization on the base of
Elbrus development works series. The characterization of designed RDMA-RapidlO bridge controller is provided.
Keywords: RapidlO, RDMA, communication network, message exchange.

B Hacrosimee BpeMs AJIsl TOBBIICHUS IIPOM3BOIUTEILHOCTH BBIYMCIUTEIBHBIX CHCTEM IIPUMEHSETCS KOM-
IUIEKC MEp C OJJTHOBPEMEHHBIM YYETOM TaKHX (HaKTOPOB, KaK OIPaHMYEHHS 1O TOTPeOIIEMO MOIHOCTH, CTOH-
MOCTH, pa3Mepy KpucTaiuia i Hag&KHOCTH QYHKIHOHUPOoBaHHs. OJHUM U3 CIIOCOOOB TOBBILICHHS POU3BOAH-
TEIBHOCTH SIBIETCS CO3JaHUe BHICOKO3()(HEKTUBHONH KOMMYHHKAILIMOHHON CpeIbl.

ITpu npoekTUpoBaHMY paclpeleNEHHbIX BEIYUCIUTEIBHBIX CUCTEM BO3HUKAeT IpobdiemMa BrIOOpa KOMMY-
HHUKallMOHHOro uHTepdeiica. [IoMHUMO OCHOBHBIX paccMaTpUBaeMbIX XapaKTEPHCTHK (IIPOILyCKHAas CHOCOO-
HOCTb, TOIIOJIOTHA CE€TH, MOAACPKHUBACMBIC JIOTUYCCKUE OIICpalnu, Ha[lé)KHOCT]) nepeaayn AaHHbIX, HAJIUYUC
TOTOBBIX MOKYITHBIX PELICHUH U JIp.), TAK)KE HEOOXOAMMO yYHTHIBATh OpaHUYEHHs MHTepdelica o JUIMHE Iie-
penauu TaHHBIX.

B craree paccmarpuBatotrcs unTepdeiicel Serial RapidlO, InfiniBand, 10Gb Ethernet, npuBoanTcs nx
KiaccuduKanys Mo odJacTH MPUMEHEHHS U JISTANBHBIN aHaAIM3 KaXK10ro MHTepdeiica Mo BOmpocy orpaHuye-
HUS JJIMHBI TIepeladyl JaHHBIX, OOBIYHO HE pacCMaTpUBaeMOMY B OT€UECTBEHHBIX M 3apyOeKHBIX ITyOIMKAIISX.

Serial RapidIO momywmn mmpokoe pactpocTpaHEHHE U CHCTEM PEealbHOTO BPEMEHH BO BCTPAWBAaEMBIX
CHCTeMax — Kak JUId TPaKIaHCKOro, TaK M BOSHHOTO NpUMeHeHHs: moctpoerne DSP ¢epm, uappacTpykTypa
s MoowibHOM cBsizu 4-ro mokonerus (LTE) u ap. Ilpumensiercss B KOCMHYECKOW HHIYCTPUH COBMECTHO C
npoTtokosioMm Spacewire. InfiniBand akTuBHO ncnonp3yeTcss B KaueCTBe KOMMYHUKAITMOHHON CPEIBI I CO37a-
HUS MOITHBIX cepBepoB U cynepOBM. 10Gb Ethernet ycrermno nmpuMmensieTcss Kak B JIOKaJbHBIX BBIYHCIHTEb-
HBIX CeTAX, TaK U B KPYIHBIX BEIYMCIUTENIBHBIX CHCTEMaxX MacIiTaba CylepKOMIbIOTepa.
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INTERCOMPUTER COMMUNICATION REALIZATION
IN DISTRIBUTED COMPUTER SYSTEMS ON THE BASE
OF MICROPROCESSORS DEVELOPED BY CJSC «MCST»

A.Y. Bogdanov

Nowadays in order to improve the efficiency of computer systems a set of measures is implemented with
simultaneous reliance on factors including power consumption, cost, chip size and operational reliability
constraints. One of the ways to increase the performance is the creation of a high-performance communication
environment.

During distributed computing systems development communication interface selection problems arise.

Amongst the main characteristics examined (network capacity, network topology, supported logical opera-
tions, data transmission reliability, existing hardware etc.) it's also necessary to consider interface constraints for
data transmission distance.

The article considers Serial RapidlO, InfiniBand, 10Gb Ethernet interfaces, their classifications in application
area and detailed analysis of each interface on data transmission distance constraint problems, which is not
usually discussed in national or foreign literature.

The Serial RapidlO has widespread use for real-time systems in plug-in systems for civil and military
application: DSP frames development, 4-G mobile communication infrastructure (LTE) etc. It is used in space
industry coupled with Spacewire protocol. The InfiniBand is frequently used in communication environments for
construction of powerful servers and super computers. The 10Gb Ethernet is successfully used as in local
computing systems and in large computing systems of the supercomputer scale.
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lNpusodamcsi ocHoeHble pe3yrnbmambl pabom Mo co30aHUKd Ha3eMHO20 asmoMamu3uposaHHozo cpedcmea
koHmpornst (HACK) demoHmMuposaHHbIX 610K08 cucmeMbi Cesi3U KOMITieKca OaribHe20 paduorioKaUuUOHHO20 OOHaPYKEeHUS.
UszrioxeHsl  ocobeHHocmu  ripoekmuposaHusi U ucriimaruti  HACK. [pedcmaeneHsl cmpykmypa  arnapamHo-
rpogpammHoe2o obecriedeHus1 HACK, orucaHue OCHOBHbIX pearu308aHHbIX MEXHUYECKUX peuleHul, pexxumMbl GhyHKUUOHU-
posaHus, pearnu3sosaHHble 8 HACK mexHu4YecKue Xapakmepucmuku.

Knro4esnble cnoea: HazeMHoe asmoMamusuposaHHoe cpedcmeo KOHMPOSIs, KOMMymupyrowas Mampuya, adari-
mep uHmepelica, npoepammHoe obecrieveHue HACK, o6bekm KoHmporis.

The main operating results on development of ground computer-aided test system (GTS) of airborne early
warning complex communication system dismounted units are provided. The GTS firmware structures, main
implemented engineering decisions description, operating modes, technical characteristics realized in GTS were
introduced.

Keywords: ground computer-aided test system, commutative matrix, interface adapter, GTS software, unit
under test.

Jns peanuzanyy meprogMueckoro TexHudeckoro oociyxuanus (TO) n obecriedeHUst peMOHTa CHCTEMBI
CBSI3U CaMoOJI€Ta JAIBHETO PaJroJIoKaMoHHOro oOHapyxenus (JAPJIO) m Ha3eMHBIX CPEACTB CBSI3M B paMKax
MexxayHapoaHoil nporpammel OAO «KonuepH «Bera» co31aio U yCHEIIHO UCHBITAIO HA3€MHOE aBTOMAaTH3H-
poBanHoe cpenctBo koHTpolsi (HACK) neMOHTHpPOBaHHBIX OJIOKOB CHCTEMEI CBS3H.

B craree mpuBenensl HazHaueHue U 3amadd HACK, crpykTypa ammapaTHO-IIpOrpaMMHOTO OOECIIeYeHUS
HACK, onncanne OCHOBHBIX pEaJH30BaHHBIX TEXHUUECKUX PEIICHUH, PEKUMbI (JyHKIIMOHUPOBAHMS, CTPYKTYpa
¥ BUZ (GOPMUPYEMBIX OTYETOB I10 IIPOBEPSEMBIM OJIOKaM.

N3noxxeHpl 0cOOEHHOCTH MpoekTHpoBaHus u ucneitannii HACK.

B noknane paccMOTpeHbI:

— METOJbl TPOBE/ICHHsI OTAEIBHBIX CHENU(PUUECKUX MPOBEPOK OJIOKOB (M3MEpPEHHUs IMyJIbcaluii HalpsoKe-
HUN Ha BBIXOJI€ UCTOYHUKOB MUTAHUs, U3MEPEHUN BbICOKOYACTOTHBIX (BY) mapameTpoB, cpaBHEHUS] U3MEPEH-
HBIX CHTHAJIOB C 00pa30BBIMH CHUTHAJIAMH U T. ]1.);

— BOTIPOCHI OXJIXKIEHHS CTOEK C KOHTPOJIBHO-U3MepHTebHOH anmaparypoit HACK, anantepoB nnrepdeiica;

— BOHIPOCHI obecriedeHus besonacHocTH odcyxuBaromero nepconana HACK npu mposepkax.

[pencrasnenst o6muk HACK, peanmuzoannasie B HACK TexHIUYECKIE XapaKTePUCTHKH.

[oxkazano, uro 3dexruBHOCTE TO Ha Mecte skciuryaranuu J{PJIO ¢ ucnonp3oBanmem HACK Tem BhImmIe,
YeM JIydIlle KOHTPOJIEHPUTOJHOCTh M PEMOHTOIIPUIOAHOCTD ITPOBEPSIEMBIX OJIOKOB.
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DESIGN AND TESTING RESULTS OF GROUND AUTOMATED
TEST SYSTEM OF DISMOUNTED UNITS OF AIRBORNE EARLY
WARNING COMPLEX

A.V. Vasiliev, A.V. Vinogradniy, V.l. Danilov

For airborne early warning complex communication system and ground communication facilities periodic
maintenance realization the JSC «Vega Concern» under the international program have designed and success-
fully tested the ground computer-aided test system of communication system dismounted units.

The GTS purpose and tasks, firmware structures, main implemented engineering decisions description,
operating modes, structure and form of generated reports on tested units are performed.

The GTS designing and testing particularities are stated.

The article examines the following:

— separate specific units checks technique (power source output voltage ripple measurement, high
frequency parameters measurement, comparison of measured signals with reference signals etc.);

— GTS, interface adapters meter panel cooling issues;

— safety aspect of GTS maintenance personnel at checks (test).

The GTS layout and realized in the GTS technical characteristics are performed.

It was demonstrated that the maintenance efficiency at operation spot of airborne early warning complex
using the GTS is higher if the testability and serviceability of checked units is better.
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Yuumbieass nocnedHue OOCMUXEHUST 8bIYUCIUMENbHOU MEeXHUKU U UHGOPMaUUOHHbIX mexHonoaud,
cosdaromcesi npedrnockiriku Onsl  epecMompa  mpaduUyUOHHbIX Memodo8 opaaHu3auuu U rnpoeedeHusi Mod20moeKu
npumMeHeHUs asuauyuu ¢ Opyeumu eudamu 800PYXEHHbIX cusn. B cessu ¢ amum e cmamee npednazaromcs
no0xodbl K UCMOMb308aHUI0 MPEHaXXEPO8 8 HOBLIX YCII08USIX.

Knroyeesnle cnoea: uccnedosaHusi, aguayusi, mpeHaxepHo-MoOenupyouuli KOMreKc.

Assuming the latest achievement of computing engineering and information technology the prerequisites
arise for revision of classic organization and preparation methods of aviation employment with other services of
armed forces. In this context the article suggests techniques for simulators utilization in new conditions.

Keywords: research works, aviation, training-simulating complexes.

CoBpeMeHHBIE TOCTHKECHHUS BEIYUCIUTEIFHON TEXHUKH M HH()OPMAITMOHHBIX TEXHOJIOTHH, a TaKXKe YCIeXH
B co3maHud 3(PPEKTHBHBIX KOMIUIEKCOB CPEICTB aBTOMATH3AIMH IO3BOJISIOT PACCMOTPETh HOBBIC B3TILABI U
MOJIXO/BI K PEIICHHIO 3a7ad HaBEJCHHUS BOCHHOW aBHAlWHU. TpPaguIMOHHBIA CIIOCO0 HABEICHHUS 3aKII0YacTCs B
nepezade KOMaHA U CIIPaBOYHON MH(POPMAINK SKHTakaM BO3AYIIHBIX CyIOB JJIs BBIBOJA MX B PalOH, TJE MOX-
HO HICIIONIF30BaTh OOPTOBBIE NPHUIETBHBIE CPEICTBA FIIN A0 BU3YAIBHOTO KOHTAKTa C LENBI0 MPUMEHEHHS aBha-
HAOHHBIX CPEACTB MMOPAKCHUSA.

CymiecTBylomasi cuCcTeMa HaBe/IeHHsl ¢ KMOSPHETHYECKOM TOUKM 3pEHHs MpEACTaBIsIeT CO00i cucremy
YIPaBJIeHUS C 3aMKHYTBIM KOHTYPOM, B KOTOPOH 0OBEKTOM YIpaBIIeHHUS SBISIETCS SKUITaX BO3ILYLIHOTO Cy/HA, a
OpraHOM YIIPaBJICHUS HA3EMHBIN MYHKT HaBeaeHUs. KaHabl mpsiMoii U 00paTHOM CBS3M B TaKOU CHCTEME TIpe-
CTaBIICHBI KaHAJIaMH PaauocBs3n. Ha atame meneyka3aHusi OpraH YIpaBICHHUS NepeNaéT dKUMAXy KOOPIAHMHATHI
00BEKTa ICHCTBUS, IIPU3HAKY ISl OOHAPYKEHUS U IPYTHe JaHHBIC, HEOOXOIMMEIC [T HaHeceHus 3 dekTuBHO-
ro ynapa mo o0bsexTy. HemocpencTBeHHOe HaBeeHHE OCYIIECTBISIETCS ¢ MOMEHTA BXO/Ia BO3IYITHOTO CY/AHA B
30HYy OpraHa YyIpaBJICHHUs, TPAHUIBI KOTOPOH 00yCIOBICHBI BOZMOKHOCTSIMH CPEICTB yrpaBieHus. CoBpeMeH-
HBIE CKOPOCTH JIETaTENbHBIX alllapaToB M TpeOOBaHNE MHHAMAIILHOTO HaXokaeHus B 30He [IBO orpannumBarot
BpeMs1, He0OXOJMMOe Ha ATall HABEJCHHS, YTO HE BCET/Ia TI03BOJIAET MTOPA3HUTh II€TIh C IEPBOTO 3aX0/a.

st HaneceHus: 3P PEeKTHBHBIX yAapOB ¢ IEPBOTo 3axX0a NpeiaraeTcss U3MEHUTh CIIOCO0 MPEA0CTaBICHHs
uH(popMaLnK SKUMaXy BO3AYIIHOTO cynHa. Bmecto nepenauun uHdopMmanuu mo paauo rnepeiaBaTb HEOOXOIH-
Mbl€ JIaHHBIE TIO CIELHaJIbHBIM KaHajdaM Ha OOpToBOil mHAnkaTop. Ha GopToBoM mHIUKarope, Ha (QoHE dIieK-
TPOHHOM KapThl MECTHOCTH, OTOOpa)kaTh MECTOIOJIOKEHHE O00BEKTa JCHCTBHS, 30HBI JICHCTBHUS pa3BEIaHHBIX
CPE/CTB €ro NpOTHBOBO3IYIIHOW OOOPOHBI U CAMOI'0 BO3JYLIHOTO CyIHA. DTO 00ECIEUUT KOMaHIUPY BO3AYIL-
HOTO CyJHa BO3MOXHOCTHh B PEXHME PaIHOMOIYAHHS BEINTH B pPaiioH OOBEKTa, C YUIETOM HPOTUBOICHCTBHSA
cpencte [1BO, BRIOpaTh ONTHMANBHOE HATIPABJICHUE aTaKd, YCTAHOBUTH C IIOMOMIBIO MPHUIIEIHHOTO KOMIUIEKCA
WY BU3YaJIbHO KOHTAKT C LIEJBI0 M OPA3UTh €€ ¢ IIepBOTO 3aX0/1a.

i peanm3anuy mpeuiaraeéMoro moaxoaa TpeOyeTcs peluTh Pl TEXHIYECKUX, METOINIECKUX M OpTraHH-
3alMOHHBIX BOIPOCOB. OCHOBHBIMH BOIPOCAMH SBIISIOTCS pa3paboTKa cpeAcTB cOopa MHPOPMAIIUN OT pa3ind-
HBIX UCTOYHHKOB M CHOCOOOB Ha3HaueHHS OOBEKTOB NEHCTBUS U aBHAanWU. Pa3paboTka cpeacTB mepenadn u
0TOoOpakeHNsI TaHHBIX 00 0OBEKTE M 0 MECTOHAXO0XKIEHIH CaMOTr0 BO3AYIIHOTO cyaHa. Co3maHue alropuTMOB U
MPOTPAMMHOTO O0ecIIedeHus Ui pacuéTa ONTHMAIBHOTO HANPABICHHUS M MaHEBpa C yYETOM 30H IMOPAXKECHHUS
BBIIBIICHHBIX cpeAcTB [IBO o0bekTa. Pa3paboTka MeToa aBTOMaTHYECKOTO BBOJIA JAHHBIX B MPHUIIEITHHBIA KOM-
TUIEKC, UCXO/s U3 (haKTUUECKOTO MOJ0KEHHS M PEXUMA MOJIETa BO3AYIIHOTro cyaHa. OOy4YeHue JIETHBIX dKHIIa-
el paboTe ¢ HOBBIMH CPEICTBAMH, UCCIIEIOBAHHE UX BO3MOXKHOCTEH M BBIpAa0OTKA MPAKTHYECKUX PEKOMEHIa-
UK 110 X 3PPEKTUBHOMY HCIOJIb30BaHUIO.
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TOWARDS RESEARCH OF STRIKE AVIATION EMPLOYMENT
WITH GROUND FORCES ON THE BASE
OF DESIGNATED TRAINING-SIMULATING COMPLEXES

l.LA. Velmisov, E.V. Mamontov

The modern achievement in computing engineering and information technology and successful development
of effective automation complexes as well permit to take a new glance and examine new approaches for military
aviation guidance tasks solution. The traditional guidance principle stipulates commands and reference
information transmission to crew aircraft teams in order to lead to area suitable for onboard aiming means use or
before visual contact with the target for air weapons combat employment.

The existing guidance system from the cybernetic point of view represents close-loop control system in
which the air crew is a control object and the ground guidance station is a control body. The direct and feed-back
communication channels in such system are represented as radio communication channels. At target designation
the control body transmits to the air crew the objective point coordinates, features for detection and other data
necessary for effective object strike. Direct guidance is carried out from the moment the aircraft enters the control
body area boundaries of which are stipulated by control means capabilities. The present-day aircraft velocity and
minimum time of flight in air defense zone requirement limit the time necessary for guidance and unable in the
most cases to destroy a target at the first attempt.

To deliver effective strike at the first attempt it's assumed to change the way of information delivery to air
crew. Instead of information transmission via radio — to transfer necessary data through assigned channels to the
cockpit display. It's proposed to indicate the objective point location, surveyed means coverage zones of its air
defense and an aircraft on the cockpit display in electronic field chart. This provides the possibility to aircraft
commander to enter the object area in radiosilence mode, with regard to air defense means countermeasures, to
select optimum direction of attack, to set visual contact with a target using aiming complex and engage the target
at the first attempt.

To fulfill the suggested method it's necessary to solve a set of technical, methodical and organizational
issues. The main issues are:

— development of information collection means from different sources and objective points assignment
procedure for aviation;

— development of data transmitting and displaying means on object and aircraft location;

— algorithms and software development for calculation of optimum direction and maneuvering to engage-
ment zones of identified object air defense means;

— method development of automatic data entry to aiming complex based upon instantaneous position and
flight mode of aircraft;

— flying crew training on new means, exploring of its possibilities and working-out of practical guidelines in its
effective utilization.

BECTHUK BO3YLUHO-KOCMUYECKOIA OBOPOHbI N2 4 (8), 2015 .



CEKLINA: KOMIJIEKCbl CPEACTB ABTOMATU3ALINN, YNIPABJIEHUS1 N OBPABOTKU UHO®OPMALIUN.
ABTOMATU3UPOBAHHbIE CUCTEMbI YMPABJIEHUSA BOUCKAMU U OPY)XMEM

YK 629.7.058.53
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PaccmompeHbl  0cobeHHOCMU  MPUMEHEHUST  2UMNep38yKOBbIX flemameribHbIX  annapamos, npedonpedenstouue
creyugbuKky mpebosaHull K cucmemam riepexsama u ux UHgbopMayUOHHOMY 0beCrieqeHUHo.

Knroueenle crioea: 2unep3sykosbie niemameribHble arnapambi, cucmeMbl repexeama, MemoObl HageoeHUs,
arnaopummb! COrMPOBOXOEHUSI.

The article considers the use particularities of hypersonic flying vehicles predetermining requirements specificity to
interception systems and its informational support.
Keywords: hypersonic flying vehicles, interception systems, guidance laws, tracking algorithms.

B nepenoBbIx cTpaHax BenETCS MHTEHCHBHAs pa3pabdOTKa HOBOT'O MOKOJICHUS! BHICOKOCKOPOCTHBIX, BBICO-
KOMaHEBPEHHBIX BO3/yIIHBIX OOBEKTOB, B YaCTHOCTH, THIIEP3BYKOBBIX JieTaTelbHbIX anmnaparos (I'3JIA), mpu-
MEHEHHE KOTOPBIX MO3BOJISIET MOJXYYUTh PSJl CEPbE3HBIX TaKTMYECKUX NperMymiecTB. B mpouecce pazpaboTku
3¢ PEKTUBHBIX CUCTEM IIPOTUBOJCHCTBHS 3THM LIEISIM HEOOXOJMMO PEIIUTh LIEJbIH P TEOPETUUECKUX U NPH-
KJIaJHBIX IPOOJIEM, K KOTOPBIM, MIPEXIE BCETO OTHOCSTCSI:

— HEOOXOIMMOCTh Pa3pabOTKH HOBBIX CPEACTB MEPEXBaTa, COOTBETCTBYIOUIMX IO CBOUM IMHAMHYECKUM
coiictBaM ['3JIA 1 ciocoOHBIX peanu30BaTh padodre Meperpy3Ku, BO MHOTO pa3 MPEBEIMIAIOIIAE BO3MOKHOCTH
YeJIOBEKa,;

— HEOOXOIUMOCTPH Pa3pabOTKH HOBBIX TAKTHUECKUX MPpUEMOB mepexsarta rpymm ['3JIA;

— YCJIO)KHEHHe TIPo0IIieM ynpaBieHHs: HHYOPMAIMOHHBIMH IIOTOKAMU B CHCTEMaXx IepexBara, 00yCIOBIICH-
HOE HE TOJILKO UX IPYIIOBBIM IPUMEHEHHUEM, HO U HEOOXOIMMOCTBIO COIIaCOBaHMsI MH()OPMAIHOHHOTO 00OMEHa
B CHCTEMaX OOHAPYIKCHHS U COIPOBOXKICHHS PA3JIMIHON JAILHOCTH U PA3IHYHOTO Oa3MPOBAHUS;

— IOTPeOHOCTh 3HAYMTENHHOTO YBEINUCHHUS JaJbHOCTH OOHApY>KEHUs, JTMana30Ha CKOPOCTeH M yCKOPEHHH,
obOecredyeHnst 0eCCPHIBHOCTH M BBICOKOM TOYHOCTH CONPOBOX/ICHUSI 110 JTMHEHHBIM M YIJIOBBIM KOOPJIMHATAM;

— HE0OXOIMMOCTh Pa3padOTKH HOBBIX YHHBEPCAJIBHBIX METOJI0OB HaBeJICHHUS, 00ecreynBatomuX 3¢ HeKTuB-
HOe BcepakypcHoe HaBezieHue Ha ['3JIA kak Ha OONBINNX, TaK M HA MaJIbIX AAITBHOCTSIX.

Bo3MoKHBIE ITyTH peIIeHNs 3THX NMPOOJIEM H ONPEAEISIOT COlepKAHIE CTAThH.
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DESIGNING PROBLEM
OF HYPERSONIC TARGETS INTERCEPTION SYSTEMS

V.S. Verba, V.l. Merkulov

The progressive countries conduct the intense development of a new generation high-velocity,
highly-maneuverable aerial objects, in particular, hypersonic flying vehicles (HFV), the use of which provides to
get a series of tactical benefits. During development of effective countermeasure systems at countering of such
threats it's necessary to solve a series of theoretical and applied issues which first of all include the following:

— necessity in development of a new interception systems corresponding in its aerodynamic characteristics
to HFVs and capable to realize operating overloads exceeding in many times the human capabilities;

— necessity in development of a new tactical interception techniques of multiple HFVs;

— complication of information flows management issues in interception systems stipulated not only by its
in-group use but coordination necessity of information exchange in detection and tracking systems of different
ranges and types of deployment;

— need for considerable detection range increase, speed and acceleration ranges, providing of failureness
and high accuracy tracking in linear and angular coordinates;

— necessity in development of a new guidance flexible techniques providing the effective all-aspect guidance
on HFVs at long and short ranges.

The possible solution ways of these problems define the article content.
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MPUHLMITLI TOCTPOEHUSI UHTEPOEACA ACY KIBO
HAZBOOHOI O KOPAB/IS
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Paccmampugaromcesi OCHO8HbIE MPUHYUIbI ocmpoeHusi uHmepgbetica ACY KINBO HadsodHO20 kopabris, maKue Kak
MOOY/TIbHOCMB, UEPaPXUYHOCMb, Ha2rsiOHOCMb U Mpocmoma, 3aujuma om HEKOPPEKMHO20 U CiydaliHo2o esoda UHGhop-
Mayuu, 00CMynHOCMb Orepamopy MoJlbKO UCTONb3YEMbIX 8 HACMOSLUUL MOMEHIM 8PEMEHU YPaessstoLLLX KHOMOK, COOM-
8emecmeue 3p20HOMUYECKUM mpebosaHUsIM.

Knroyeenle cnoea: uHmepdgbelic, asmomamu3suposaHHasi cucmema yrpaerneHusi, MPUHUUIML! OCMPOEHUsT UHMep-
¢petica, skpaHbl APM onepamopa ACY.

The article considers the main development principles of air defense complex automated control system
(ADC ACS) interface of the surface ship, such as modularity, hierarchy, visualization and simplicity, incorrect and
accidental data input protection, operator accessibility to action buttons used in current moment, correspondence
to ergonomic requirements.

Keywords: interface, automated control system, interface development principles, automated working station
(AWS) operator’s displays of automated control system.

HanBonHblit Kopabib Uil BBINOJIHEHHs] OCTABICHHOM mepea HUM 0OeBOW 3ajauM J0JDKEH 00Janarh WH-
(hopMaIIOHHBIMHU, OTHEBBIMH ¥ 00ECIICUMBAIOLIMMH CpeAcTBaMu. J{iis nocTikeHus: Haubonbliel d3(pQeKTUBHO-
CTH NPUMEHEHHS BCE BBILIECTIEPEUNCIICHHBIE CPE/ICTBA KOPAOIs JOIDKHBI OBITh OOBEIMHEHBI eIMHON CHCTEMOI
Goutee BEICOKOT0 ypoBHs. Poiib Takol cHCTEMBI HI'paeT aBTOMaTH3UpOBaHHas cucrema ynpasieHus (ACY).

Ocoboe MecTo B IporpaMMHO-MaTeMaTHdeckoM obecriedeHnn ACY 3aHUMAIOT ajJrOpUTMBbl U IPOTPaMMBI,
opraamzyromue uHTepdeiic ACY. [Ipu 3ToM MHOTHE NMPHHIUIBI IOCTPOSHUS HHTepdeiica 0CTaloTCsI HEM3MEH-
HBIMH BHE 3aBHCHMOCTH OT THIIa KOpabisi, ero Bogom3MerieHus. B kauectse npumepa paccmotpuM ACY KoH-
typa [IBO kopabns tuma «dperat». K cpenctBam otoOpaskeHHs WHPOPMALUU OTHOCATCS TPU KpaHa — OBA
Juciuies: (BUIEOMOHHMTOPA) M CEHCOpPHAsl MaHelb, BXOAAIINE B COCTAB aBTOMATU3MPOBAHHOTO pabouyero mecra
oneparopa ACY KIIBO.

B kauecTBe OCHOBHBIX NpUHIMUNOB noctpoenus nHTepdeiica ACY KIIBO HagBoaHOro KOpadis BhIICIHM
CJIEeAyIOLIHE:

— MOIYJBHOCTh — MH(pOpMAIHs, 0ToOpakaeMasi Ha dKpaHax, CTPYIIIMPOBAHA MO KAKOMY-THOO MPU3HAKY
(110 MPUHAUIEKHOCTH K CPEJNICTBY KOHTYpa, K peKUMY (pyHKIMOHHUPOBAHUS U T.IL.);

— UepapXuIHOCTh — MEHIO HHTep(eiica COCTONT N3 HECKOJIBKUX YPOBHEH, MPUYEM KaXKABIH MTOCIIETy IO
ypoBeHb Oostee moipoOHO pacKpbIBAET MPEIbIAYIIHIH (€r0 HACTPOHKH, COAEPIKAHUE);

— HarJSIIHOCTh M TPOCTOTa — OTOOpaskaeMasi Ha 3KpaHax MHQopManus IOMOJHUTEIHHO KOAUPYETCS LBe-
TOM, YCIIOBHBIMH 0003HaUEHHSAMH; CTPYKTYpa MEHIO BO BCeX pexnMax GpyHKInoHuposanus ACY aHamornvHas;

— 3aIUTa OT HEKOPPEKTHOTO M CIy9aifHOTO BBOJa HH(OPMAINH;

— JIOCTYIHOCTb ONEPATOPY TOJBKO TEX YNPABISIIOLIMX KHOIMOK, KOTOPBIE UCIIOIB3YIOTCS B TEKYILEM PEXH-
me (yHkuuonupoBanus ACY;

— COOTBETCTBHE 3PrOHOMHUYECKUM TPEOOBaHUSIM, BO3MOKHOCTSM UEJIOBEKA-0IEPATOPA.

CrenoBaHue MepevyrCIICHHBIM PUHIUIIAM TTIOCTPOEHUSI MHTEepdelica MO3BOJISET YIYYIIUTh HE TOJBKO Ka-
4ecTBO pabOoThI YeIOBEKa-0Neparopa, Ho U (PYHKIIMOHUPOBAHUE BCETO KOHTYPA B LIEJIOM.
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INTERFACE DEVELOPMENT PRINCIPLES OF SURFACE SHIP
AIR DEFENSE COMPLEX AUTOMATED CONTROL SYSTEM

0O.A. Veselovskaya

In order to perform a combat mission the surface ship should be equipped with information, fire and support
systems. To perform the most effectiveness all above mentioned missions should be integrated in single system
of a higher level. The role of such system is allocated to the automated control system (ACS).

The special position in software-mathematical support of the ACS stands for algorithms and programs ar-
ranging the ACS interface. Herewith the most interface development principles remain unchanged independently
on the ship’s type and its displacement. As an example let us examine the air defense loop ACS of a «frigate»
type ship. Three displays serve as an indication tools — two displays (video monitor) and touch panel which are
included in composition of ADC ACS operator’'s automated working station.

The main surface ship ADC ACS interface development principles are the following:

— vodularity — the displayed information which is grouped according to the specifier (according to belonging
to loop system, operational mode etc.);

— hierarchy — the interface menu consists of several levels where each consequent level discloses in details
the previous level (its adjustments, content);

— visualization and simplicity — the displayed information is additionally coded by the color, notation conven-
tions; the menu structure on all ACS operation modes is similar;

—incorrect and accidental data input protection;

— operator accessibility to action buttons used in current ACS operation mode;

— correspondence to ergonomic requirements and human-operator capability.

The adherence to indicated principles of interface development permits to improve as the operator perfor-
mance quality and functioning of the whole loop.
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O MNPOBELEHNN ®YHKLINOHAJIbBHOI O KOHTPOI1A
KOPABEJIbHOI O NHOOPMALIMOHHO-YTIPABITAOLYEIO
KOMIIIEKCA
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[ns obecriedeHus becriepeboliHol pabombl cucmeMb yrpasieHusi HeobXod0uMo peayrisipHoe rposedeHuUe QOyHKUUO-
HarbHO020 KOHMporisi eé pabomocriocobHocmu ¢ rocriedyouumM aHanu3oM pesyrbmamos. Paccmampusaromces pasrnud-
Hble 8UObI (OYHKUUOHaIbHO20 KOHMPOJIS 8 3a8UCUMOCMU OmM 8peMEHU UxX nposedeHusi U 0bbéma rposepoK, a makxke
€rocobb! 8uU3yanu3ayuu e2o pesyrbmarnos.

Knroyesnle cnioga: asmomamu3aupogaHHasi cucmema yrpaerneHusi, QoyHKUUOHaITbHbIU KOHMPOsib, pabomocrnocob-
HOCMb cUCMeMb! YrpasieHUsl.

To provide the smooth operation of control system it's necessary to regularly conduct the functional check of its
operability with consequent results analysis. The article considers different forms of functional check depending on time of its
performance and amount of checks, and visualization techniques of its results.

Keywords: automated control system, functional check, control system operability.

KopabenbHbiii HHPOPMATMOHHO-YIPABJISIONINI KOMIUIEKC MPeIHa3HAUCH JJI aBTOMATH3HUPOBAHHOTO MPH-
éma, 00paboTKH, OTOXKIECTBICHHS U XpaHeHUs1 HH(opManuy, nocTynaroueid or HHGOPMALMOHHBIX CPEJICTB KO-
pabuist; 1enepacnpenesieHuss 1 GOPMHUPOBAHUS LiENeyKa3aHsi OTHEBBIM CPEJICTBaM KOpaldJiisi; oOecreyeH s CoB-
MECTHOT'O B3aUMO/ICHCTBUSI MH()OPMALIMOHHBIX U OTHEBBIX CPEICTB KOPAOJIsl, a TAKXKE CPENICTB PaJNOIIICKTPOH-
HOTO NPOTUBOAEUCTBHSI.

BaxHOCTh pemraemMbIX 3a/1a4 HPENbsBISET MOBBILICHHBbIE TPeOOBaHMS K HaAEKHOCTH WH(OpPMAIMOHHO-
yIpaBIsromero komruiekca. s obecriedeHus ero 6ecriepe0oiHON padOThl CTAHOBHUTCS HEOOXOIMMBIM pPeTyJIsp-
HOE NpoBeIeHNEe (hYHKIHOHATEHOTO KOHTPOJIS €ro paboTOCIIOCOOHOCTH € TIOCIEAYOLINM aHAIN30M PE3yJIbTaToB.

B kagecTBe mpuMepa pacCMOTPUM aBTOMAaTH3HPOBaHHYIO cucreMy ynpasieHus (ACY) xontypom IIBO.
ABtomartu3upoBaHHoe pabodee mecto (APM) omeparopa ACY KOHCTPYKTHBHO IPENCTaBIsieT co00i aBa auc-
IUIes! U TIyJIBT yIIPaBIICHUSI.

OynkunoHansHbIi KoHTpoIb (PK) ocymiecTBisieTcst Ha pa3HbIX dTanax paboTsl cucTeMsbl. [Ipy BKIFOUSHUN
cucrembl niposezieHne QK siBisieTcs yacThio npolecca 3arpy3ku onepauuoHHoi cucremsl (OC), npu 3TOM mpo-
BEpsIETCSl UCIIPABHOCTHh MHCTpyMeHTaIbHOM YacT ACY. [IpoBenenne OK siBnsercs HEOOXOAUMON HacThIO eXe-
nHeBHBIX poBepok ACY. Kpome Toro, nposenenne @K moxer ObITh Hauato 1o komane orneparopy ACY.

OOBEM NMPOBOAMMBIX IIPOBEPOK BapbHpYETCs B 3aBUCUMOCTH OT BpeMeHH npoBenenus K — eciu npu 3a-
rpy3ke OC KOHTpONUPYETCS UCIPABHOCTh ANMapaTypbl, TO MPH €XKEJHEBHBIX U BHEIUIAHOBBIX IMPOBEPKaxX KOH-
TPOJTIO, TIOMHMO anmaparypsl, nojasepratotcs [10 (MpaBmIBHOCTH €ro paboThl), HATMYUE U UCIIPABHOCTH CBSA3EH
Mexny ACY u compsiraeMbIME CpEeICTBAMH, TIPH STOM TIepeueHb MPOBEPOK orpenensercs onepatopom ACY.

Pezynbrats! npoBeaenns @K 1 BO3MOXKHBIE pEKOMEHAAIMH BBIBOAATCS HA CPEJICTBA OTOOPAKEHHS, TI03BO-
JISIs CIeTIaTh BBIBOJBI O paOOTOCIIOCOOHOCTH CHUCTEMBI U, B CIIydae HEOOXOJMMOCTH, MPUHSTh MEPHI 110 yCTpaHe-
HUIO HEMCIIPABHOCTEH.
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REGARDING FUNCTIONAL CHECK
OF SHIP-BASED INFORMATION-MANAGEMENT COMPLEX

0O.A. Veselovskaya

The ship-based information-management complex is designed for data automated receiving, processing,
matching and storage coming from the ship information systems; target distribution and target designation for
onboard fire weapons; interacting of ship-based information and fire weapon systems and electronic counter-
measure equipment as well.

The importance of fulfiled mission imposes raise requirements to reliability of information-management
complex. To provide its smooth operation it's necessary to carry out the regular functional check of its operability
with consequent results analysis.

As an example let us examine the air defense loop ACS. The ACS operator's automated working station
(AWS) is structurally represents two displays and control panel.

The functional check (FC) is carried out at different operation modes of the system. When switching-on the
system the FC conducting is a part of operating system (OS) loading process therewith the ACS tool equipment
serviceability is checked. The FC process is a necessary part of the ACS D-check. Besides, the FC process can
be started by the ACS operator’'s command.

The amount of checks varied depending on time of FC conducting — if the equipment serviceability is
checked during OS loading then (besides equipment check) during D-checks and unscheduled check-outs it's
controlled the following: software (operation correctness), presence and operable link between the ACS and
interfaced systems, herewith the check list is defined by the ACS operator.

The FC results and possible recommendations are displayed in monitors providing to analyze the system
serviceability and if necessary assume measures for troubleshooting.
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B cmamse Ha ocHoge H08020 rodxoda npedcmaerneHa Memooduka pacyéma KoaghghuyueHma 3anaca 8 paduokaHarie
C 3aMUPaHUSIMU CU2Har1a 3a KOHEYHOoE epeMsi nepedadu UHghopMayuu Orisi PesieescKoeo CriyqaliHo20 NpoUecca 8 HECKOTb-
KUX 8PEMEHHBIX CEHEHUSIX, MPU JTUHEUHOM CIIOXEHUU CU2HAII08 1Mo MHO20MEPHOU pedyuuposaHHOL 6eposimHOCMHOU Mepe.
lNpednazaemasi Memoduka ro3eossem y4yecmsb erusiHUe OUHaMUYECKUX Xapakmepucmuk crlydaliHoeo npouecca 3amupa-
HUU cueHara Ha 8epPOSIMHOCITL HeMpepbI8aHUsi npouecca rnepedayu UHghopmayuu.

Knroueenle crosa: koaghghuyueHm 3anaca, OUHaMUYECKUE XapaKmepUCMUKU, 3aMUpaHUs], CIIOKeHUe cueHaros,
8EPOSIMHOCMb HENPEPbIBaHUST repedaqu UHghopMayuu.

Basing on a new method the article represents the factor of safety calculation procedure in radio channel with signal
fading in finite time of information transmission for relay stochastic (random) process in several time cuts, at linear signal
combining in multidimensional reduced probability measure. The suggested procedure permits considering the random signal
fading dynamic characteristics influence on information transmission none-interruption probability process.

Keywords: factor of safety, dynamic characteristics, fading, signal combining, information transmission none-
interruption probability.

YcnemHoe BbINoNHEHNE BoOpyKEHHBIMU CHJIaMH CTOSIIMX IMEpe]l HUMH 33ad HEBO3MOXKHO 0€3 HCIIOIb-
30BaHMSI aBTOMATU3UPOBaHHbIE cucTeMbl yrpapieHus (ACY).

ACY J0DKHBI yIOBIETBOPSITH Psiy TPeOOBaHUH, Cpelrd KOTOPBIX OMEPATUBHOCTh, HAIAEKHOCTH, KUBY-
4eCTbh, THOKOCTh, CKPBITHOCTD U T.Jl. OiHOM 13 coctaBmstonmx ACY sBisieTcs cucTeMa CBs3H ¢ KaHaJlaMu Tiepe-
JlauM, OT KayecTBa (PyHKIIMOHMPOBAHMS KOTOPOI 3aBUCHT 3¢ dekTuBHOCTH Beeid ACY.

BaxHpIMH nTapaMeTpaMy KaHajla Iepeads sIBISIOTCS TOMEX0YCTOHYNBOCTD, KOTOpask OOBIYHO OLIEHHBACT-
Csl cpellHel BEpOSTHOCTHIO OIIMOKH, W HaJA&KHOCTD CBSI3U IIPH HAIMYWH 3aMUpaHui curHaia. M3BectHo, 4TO,
KOTZIa JUINTEIbHOCTh CEaHca CBSI3M M MHTEPBAJI KOPPEISAIMU 3aMUPaHNi B paflOKaHalle COM3MEPHMBI, UCIIOJb-
30BaHME CPEAHEH BEPOSTHOCTH OLIMOKH HE IO3BOJSIET OOBEKTUBHO OLIEHMBATH KAUeCTBO KaHaJa CBA3M. B aTmx
YCIIOBHUSIX HEOOXOIMMO HCIIOJIb30BATh MOHATHE HAAEKHOCTH IT0 IOMEXO0YCTOHYNBOCTH.

[TapameTp Han&XHOCTH CBSI3M OCOOEHHO BaXKEH TOTJa, Koraa MH(OpMaIus 10JKHA MepefaBaTbes 0e3 mpe-
priBaHUs (0e3 HapyIIEHUs CBSI3M) 3a BpeMs CeaHca CBSI3H, T.€. KOT/Ia He00X0ANMO IepeiaBaTh 3aJaHHBI 00BEM
HH(POPMALINH 32 3aJaHHOE BPEMSL.

B cratbe npeanaraeTcs METOAMKA, O3BOIAIONIAS:

— pacCUUTBLIBATH Ha[lé)KHOCT]) CBs3U 0€3 MpepbIBaHUA Ha OTPAHUYCHHOM MHTEPBAJIC BpEMCHU JJI 3aJaHHBIX
napaMeTpoB CUCTEMbI CBA3H, B TOM YUCJIC U IPHU PAa3HECCHHOM npnéMe;

— BBIOMpATh IapaMeTpsl paaroKaHalla Nepefadd MHGOpPMauy il 00ecledeHns 3a1aHHOM BEPOSITHOCTH
HETIpephIBaHuUs CBSI3M Ha JUINTEILHOCTH CEaHca ¢ y46TOM TMHAMHYECKUX XapaKTEePUCTHK MpOoIecca 3aMUpaHuil.

MertoiKa TIO3BOJISIET PACCUUTHIBATH ITapaMeTPhl KaHalla CBSI3U KaK IPH 33JaHHOM CHTHAJIBHO-IIOMEXOBON
00CTaHOBKE, TaK 1 B YCIOBHSX allpHOPHOI HEOTIPENICIIEHHOCTH O ITapaMeTpax CUTHAJIOB U ITOMeEX.

Meronrka OCHOBaHa Ha MCIOJb30BaHUU PEAYLIMPOBAHHON MHOIOMEPHOM BEPOSTHOCTHOM MEphI Ipolecca
3amupanuil. [Ipu 3TOM peanuszanus ciydyailHOro Nnpouecca annpoKCUMUPYETCs JIOMaHOM JIMHUEN ¢ BEpIIMHAMHU
BO BPEMEHHBIX CEUEHMAX HHTEpBaJla Iiepeadn HHPOpMaIHH.

OcHOBHOE BHIMaHHUE B CTaThe YIENEHO pacuéry Kod((HIMeHTa 3amaca 110 MOIHOCTH JUIsl palOKaHaa C
3aMUPaHUSIMH.
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POWER ALLOWANCE SAFETY FACTOR CALCULATION
PROCEDURE FOR SPECIFIED NONE-INTERRUPTION
PROBABILITY OF INFORMATION TRANSMISSION
IN CHANNEL WITH SIGNAL FADING

V.V. Zvonarev, A.S. Popov, V.A. Pryahin

The successful fulfilment of the Armed Forces tasks is impossible without use of automated control systems
(ACS). The ACS should meet a range of requirements among which are operationability, reliability, survivability,
flexibility, covertness etc. One of the ACS integral parts is communication system with transmission channels the
functioning quality of which effects the effectiveness of the whole ACS.

The main parameters of transmission channel are jamming resistance, which is usually evaluated by mean
error probability, and communication reliability at presence of signal fading. It's known that, when communication
session duration and fading correlation distance in radio channel are comparable, the use of mean error proba-
bility doesn’t permit objectively evaluate the communication channel quality. It's necessary to use reliability defini-
tion as for jamming resistance in this case. The communication reliability parameter is vital when the information
need to be transmitted without interruption (without communication disturbance) in a time of communication
session, i.e. when it's necessary to transmit the assigned information volume per predetermined time.

The article proposes the procedure permitting the following:

— to estimate the reliability of none interrupted communication in bounded interval for assigned communica-
tion system parameters including diversity reception;

— to select information transmission radio channel parameters to provide specified probability of continuous
communication on session duration with regard to dynamic characteristics of fading process.

The technique permits to estimate communication channel parameters at specified signal-jamming environ-
ment and in expected uncertainty conditions on signal and jamming parameters.

The technique is based on reduced multidimensional probability measure of fading process. Herewith the
random-process realization is approximated by jogged line with peaks in time cuts of information transmission
interval. The main attention in the article is paid to power allowance factor of safety for radio channel with fading.
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B cmambe npedcmaerieH aHanu3 pesyrbmanmos UMUmauyuUoHHO20 MOOenuposaHUsi arnzopumma ormumaribHoz20 oe-
KodupoesaHUsi 8 cucmeme rpozpammuposaHusi Builder C++.

Knroyeenble crioga: HedsouyHbIl KOO, OCHO8aHUe Koda, onmumarsibHoe dekoouposaHue, arneopummb! dekodupoea-
HUSI, 86POSIMHOCMb OWUBKU OeKoOUpPO8aHUsl.

The article represents the simulation modelling analysis results of optimal decoding algorithm in Builder C++ support
system.
Keywords: non-binary code, code base, optimal decoding, decoding algorithm, decoding error probability.

B cratee mpezncTaBieH aHANW3 Pe3yNbTAaTOB UMHUTAIIMOHHOTO MOJCIHPOBAHUS AITOPHUTMA ONTHMAIBEHOTO
JIEKOTNPOBAHNS HEJBOMYHBIX KOPPEKTUPYIOMINX OJOYHBIX KOJOB C Pa3IHIHBIM OCHOBaHHEM, y KOTOPBIX THHA
KO/Ia paBHA KOJIOBOMY PAaCCTOSHHIO.

YcranoBieHO:

— TpU ONTUMAIBHOM JEKOAWPOBAHUM, B OTIMYHE OT M3BECTHHIX anroputMoB Puma-Comomona u bep-
nekaMma-MeccH, HaOJII0JaeTCs YCTOHYNBOE BIUSHUE OCHOBAHMS KOJ]a HA BEPOSITHOCTh OIIUOOYHOTO JIEKOIUPO-
BaHHUS KOZ[OBOﬁ KOM6I/lHaHI/ll/I le/I 3a1aHHOM 3HAQYCHUU BepOHTHOCTI/l HUCKaXXCHHU CUMBOJIA KOJa TIOMEXaMU,

— C yBeﬂH'{eHI/leM OCHOBAHHS KOIa BepOHTHOCTb OHJI/I60'-IHOFO IleKOI[I/IpOBaHl/IH KOﬂOBOﬁ KOM6MH8HMI/I
YMEHBIAETCs, IPH 3TOM TPATUCHT YMEHBIIICHUS YKa3aHHON BEPOSITHOCTH HAWOOIBIINI IO 3HAYCHUI OCHOBAHUS
Koja q = 64;

— BBIOMpATh OCHOBaHUE KoJia ¢ > 256 Herenecoo0pa3Ho, TaK KaK YMEHBIICHHE BEPOSITHOCTH OIIMOOYHOTO
JEKOTMPOBAHMA KO/Ia HE3HAYUTEIBHOE, a BpeMs IEKOAUPOBAHIS BO3pacTaeT 0ojee 4eM Ha OPSI0K;

— Oojee TMHHBIE KOABI UMEIOT OONBIINI TPAaANEHT YMEHBIICHHUS BEPOSITHOCTH OMIUOOYHOTO JIEKOIUPOBa-
HHS KOJIOBOM KOMOHMHAIINH;

— B YCJIOBHSIX BO3ICUCTBUS MPETHAMEPEHHBIX ITOMEX MOYKHO BBIOpATh TaKyIO JJIMHY HEABOWYHOTO KOJAA H
3HaYeHHE €TO OCHOBAHMS, NIPH KOTOPHIX OyAyT TapaHTHPOBAHHO 0OECIIEUeHO 3aJaHHOE 3HAUYEeHHE BEPOSTHOCTH
OIMMUOOYHOTO JIEKOANPOBAHUS KOJIOBOW KOMOMHAIIWH;

— B OTJIMYUEC OT ABOHWYHBLIX KOAOB HCABOUYHBIC KOJbI [lOHyCKalOT BepOﬂTHOCTb HCKAXXCHUS HCABOUYHOI'O
cumBoia nomexamu P> 0,5, mpy 3ToM BEPOATHOCTH OMIMOOYHOTO JEKOANPOBaHHA Koja Pr < 107,
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ERROR-CORRECTING CODE INFLUENCE
ON STATISTIC PERFORMANCE OF OPTIMAL DECODING

V.V. Zelenevskiy, U.V. Zelenevskiy, E.V. Shmirin, K.V. Saveliev

The article represents the simulation modelling analysis results of optimal decoding algorithm of non-binary
correcting block structured codes with different code base which code length equals to code distance.

It was determined that:

— during the optimal decoding, in contrast to Reed-Solomon and Berlekamp-Massey known algorithms, it's
observed the stable influence of code base on decoding error probability of code combination at given jamming
distortion probability value of code character;

— with code base increasing the decoding error probability of code combination decreases herewith the
decreasing gradient of mentioned probability is the highest up to code base values q=64;

— to select the code base of g > 256 is unreasonable since decreasing of decoding error probability of
the code is insignificant and decoding time rises more than in an order;

— longer codes have the highest probability decreasing gradient of code combination false decoding;

— in case of jamming attack it's possible to select the non-binary length and its base value wherein the given
false decoding value of code combination would be certainly provided;

— contrary to binary codes the non-binary codes assume the jamming distortion probability value of non-
binary character Py > 0,5 herewith error decoding probability of the code is Pg < 107,
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B cmambse npedcmasrnieHa oueHKa rnoMexoycmoliyugocmu KackadHbix kodoe 8 cmaHOapme IEEE 802.16, noseornis-
rowasi 060CHO8aHHO 8bibpamb rnapamempbi KoOUposaHUsi 7151 3a0aHHO20 suda MOy SIUUU CUaHara.

Knroyeeble cnoea: HedsouuHble KoObi Puda-CoromMoHa, KeadpamypHo-aMiumyoHasi MoOyrisiyus, OCHO8aHUE
MOOYISIYUU, 86POSIMHOCMIb OLUUGKU OEKOOUPOBaHUS.

The article states cascade codes jamming resistance evaluation in IEEE 802.16 standard, permitting
reasonably select decoding parameters for a given signal modulation format.

Keywords: Reed-Solomon non-binary codes, quadrature-amplitude-modulation, modulation base, decoding error
probability.

B cratbe mpencraBieHa olleHKa MOMEXOYCTOMYMBOCTH KAaCKaIHBIX KOJOB B CTaHAApTe Mepeaadyu JaHHBIX
IEEE 802.16, mo3Boursatomiasi 000CHOBaHHO BBIOpATh ITapaMeTphl KOAUPOBAHMS IS 3aJaHHOTO BHIA MOIYJISIIHA
CUTHAJIA.

CTaTI/lCTI/l‘ieCKOMy aHaJIu3y IMOJABCPTHYTHI O6ﬂ3aTeJ'l])HI)Ie CXEMBI KOJJ,I/IpOBaHI/Iﬂ/MOZlyHHLlI/II/I B CTaHOapTe
IEEE 802.16, momy4eHbl KOTWYECTBEHHBIE OIICHKH BEPOSTHOCTEH HMCKaXEHHS 3JEMEHTa KOjAa IMoMeXaMH Ipu
(bMKCHPOBAHHON BEPOSTHOCTH OIMMOOYHOTO JICKOAUPOBAHMS KOJOBON KOMOWHAIWK (HEIBOMYHOTO CHMBOJIA)
nexkoaepom Puna-Conomona.

YcTaHOBIIEHO, YTO HaWOONBIIEH MOMEXOYCTOHUMBOCTRIO 00NagaeT KacKagHbI KOJ, i€ B KadyecTBe KoAaa
MIEPBOIl CTYIIEHU UCTIONB3YeTCS HEABOMIHBIN Ko (OcHOBaHME ¢ = 256), Puga-Conomona ¢ mmHoi N = 64, guc-
JIOM WH(OPMALMOHHBIX CUMBOJIOB K=48 0aiiT, UCIpaBiIfionnii § HEeIBOMYHBIX OMIMOOK. B kauecTBe Kozma BTO-
PO CTyIIEHU UCTIOJIb3YETCA ABOUYHBINA CBEPTOUYHBIM KOJ CO CKOPOCTHbIO KOJIUPOBaHUS 2 Taxoit KacKaJIHbII KOJ

3
MO3BOJSCT pPadOTaTh MPH OTHOIICHWHM CUTHAI/IIYM Ha BXOJE JAEMOIYJSATOpPAa CHUTHAJA C KBaJPaTypHO-
aMIUVTUTYAHON MOAYJISILIKEN U ocHOBaHueM M = 16, nexanieM B Juana3oHe 10 < h; <13. JnuHa nakera, ucrpas-

JSIEMBIX KaCKaJHBIM KOJO0M, cocTaBisieT 160 nBoMYHbIX ciMBOJI0B. CKOPOCTh Iepejadn JaHHBIX B KaHaJle CBSA3U
cocrasiser 0,5 Ry, T.e. B 2 pa3a MEHbIIE UCXOAHOM CKOPOCTH Ry, 4TO MO3BOJISET IKOHOMUTh YAaCTOTHBII pecypc.
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CASCADE CODES JAMMING RESISTANCE EVALUATION

V.V. Zelenevskiy, U.V. Zelenevskiy, E.V. Shmirin, K.V. Saveliev

The article states cascade codes jamming resistance evaluation in IEEE 802.16 fibre channel, permitting
reasonably select decoding parameters for a given signal modulation format.

The obligatory coding/modulation schemes in IEEE 802.16 standard were subject to statistical analysis, the
quantitative estimation of code element jamming distortion probability at fixed false decoding probability of code
combination (non-binary digit) by the Reed-Solomon decoder.

It was determined that the cascade code has a highest jamming resistance, where the Reed-Solomon non-
binary code (base q = 256) with length N = 64 and information digits amount K=48 byte, correcting 8 none-binary
errors, is used as a first stage code. The binary convolution code with coding speed 2/3 is used as a second
stage code. Such cascade code permits to operate at signal-to-noise ratio in signal demodulator input with

quadrature-amplitude-modulation and base M = 16, lying in 10< /7& < 13 range. The packet length correcting by

the cascade code constitutes 160 binary digits. The data transmission rate in communication channel comprises
0,5 R, i.e. less in two times than reference rate Rr that permits to save frequency resource.
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NMPUMEHEHUE K3LLIA U CITPABOYHUKA DMA-OBMEHOB
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Paccmampusaemcsi npobriema yriopsido4eHHo20 ucronHeHusi DMA-onepavut. Onucsigaemcsi MexaHU3M UCIOMb30-
8aHusi Kaw-namsimu Onsi DMA-0bmeHos, kak 00uH U3 criocoboe peweHusi 0aHHoU rnpobriemsi. [Npednazaemcsi Memod
onmumu3sayuu criyxebHozo mpaghuka NUMA-cucmembl, coOepxxkatueti Kaw-rnamsimes Orist DMA-0bmeHos.

Kmroyeenie crnoea: NUMA, DMA, DMA-K3w, QUPeKmMOpUSsi, KOREPEHIMHOC b, KOHCUCMEHMHOCMb.

The article states DMA-operations arranged execution problem. The mechanism of cache-memory usage for
DMA-exchanges is described as one of techniques to solve the problem. The optimization method of NUMA-
system administrative traffic containing cache-memories for DMA-exchanges is proposed.

Keywords: NUMA, DMA, DMA-cache, directory, coherency, consistency.

OnHUM U3 OCHOBHBIX CIIOCOOOB TOBBIIICHHS TPOU3BOJUTEIILHOCTH COBPEMEHHBIX BBIYUCIUTENBHBIX KOM-
TUIEKCOB SIBJISIETCSl YBEIMYEHHE KOJMUECTBA siJiep B MHOrompoueccopHoi cucreme. CtangapTom nie-hakTo st
TaKUX CHCTEM CTajlo OOBEIMHEHHE MPOLIECCOPOB Ha OOIIEH MaMsATH C Pa3HOPOAHBIM BPEMEHEM 0CTyIa
(NUMA-apxutektypa, Non-Uniform Memory Architecture). OgHako MX HPOU3BOJUTEIBHOCTh OrpaHUYCHA
MPOITYCKHOW CIIOCOOHOCTBIO IOJICCTEMBI BBOAA/BBIBOJIA, KOTOPAsi ONPEAENSiET CKOPOCTh, C KOTOPOIl Iporeccop
MOXET IPHHUMATh BHEIIHUE JaHHbIE JUIs1 00paboTku. B coBpeMeHHBIX mpolieccopax CKOpOCTHOH oOMeH naH-
HBIMU C BHEIIHUMH yCTPOHCTBAMU OCYILECTBIIIECTCS, B OCHOBHOM, IIOCPEACTBOM IPSIMOTO JIOCTYyIa YCTPOUCTB B
omepatuBHyI0 mamsaT — DMA (Direct Memory Access). B pexxime DMA MoryT nepeaaBatscs naHHbie oT DSP-
CcoIporieccopa, OT BHEIIHEH aHTeHHBI mociie 00paboTku B AL, oT ceTeBoit KapThl, KECTKOTO AWCKA M APYTUX
YCTpPOMCTB.

IToanepxxka pexuma DMA ocnoxnera B NUMA-cuctemax tem, uto DMA-3anpockl, HallpaBJeHHbBIE B
pasHbIe Y3JIbI CHCTEMBI, MOTYT IIE€PEYNOPSI0YMBATLCS, YTO HENPUEMIIEMO C TOYKH 3PEHHS MPOTOKOJIA Mepeaadn
JAHHBIX MHOTHX YCTpOMCTB. JlJIs1 KOppEKTHOH paboThl YCTPOWCTB BBOJa-BbIBOJA B pexkiMe DMA HeoOxonumo
obecrieuynBaTh YyHIOPSIOYEHHOCTh HCIIOTHEHHUS 3anpocoB 1o 3amrucu — DMA-ordering. s NUMA-cuctemsr 6e3
CTELHUAIbHBIX ONTHMHU3AIMI 3TO BO3MOXHO JIMIIB IIPU MOCIEAOBATEIFHOM aTOMapHOM HCIIOJIHEHHH Ka)KIOTO
3aIpoca, 4YTo pe3KO OrPaHNYMBAET IPOU3BOJUTEIILHOCTD IIOACUCTEMBI BBO/IA-BbIBOAA. /11 COXpaHEHUs BEICOKOM
MIPOIYCKHOW CHOCOOHOCTH KaHala BBOJA-BBIBOJIA IPU KOPPEKTHOW pabore pexknma DMA mpennaraercs mpea-
BapUTEIbHO ACHHXPOHHO MOJIydYaTh SKCKIIO3MBHBIC IpaBa HA KAII-CTPOKH, B KOTOpBIE BhIMONHAETCS DMA-
3aIiCh, MIOCIIE YETo IOCIIeJ0BATEIbHO 3aBEPILATh 3aMCH C TIOMOIIBI0 MEXaHW3Ma PUHYANTEIBHOTO BBHITECHE-
HUg U3 Koma Write-Back. [lnst aToro B KakaoM KOHTpoJUlepe KaHajla BBOJAA-BBIBOAA HEOOXOJMMO MMETh He-
0OJBIIYIO MTOITHOCTHIO ACCONMATHBHYIO KAMI-TaMATh (DMA-Ka1m).

s xoppextHoit padotsl NUMA-cuctemsl DMA-K311 Kakaoro mpomueccopa Heo0X0MMO BKIIIOUYUTH B Me-
XaHU3M TOAACPKKHU KOICPEHTHOI'0 COCTOSAHHSA HaMITH. DTO 3HAYUTENILHO IOBLIIIACT CJ'Iy)KeGHblﬁ Tpa(bm( u
CHW)XKAeT MPOU3BOJIUTENBHOCTh CUCTEMBI. PellieHne maHHON TpoOJeMbl JTOCTUTAETCS HCIOb3oBaHueM DMA-
JUPEKTOPUH B KOKIOM y3ie cucTeMbl. C e€ MOMOILIbI0 ONpEeessieTCs LesIeco00pa3sHOCTh PACCHIIKM KOTepeHT-
HBIX COOOIICHHI B KAII-TTaMATH DMA-KOHTPOJIIIEPOB, YTO YCTPAHSAET U30BITOK CIy)eOHOrO TpaduKa B CUCTEME.
CoBMecTHO 00€ 3TH ONTHMH3ALWN 3HAYUTEIFHO YCKOPSIOT paboty DMA-00MeHOB ¢ yCTpoWCTBaMH BBOZA-
BbIBOJIa B NUMA-cucTeMax, coxpaHsisi KOPPEKTHOCTb UX BBIITOJIHEHUSI.
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CACHE AND DMA-EXCHANGES CATALOG APPLICATION
IN NUMA-SYSTEMS FOR INPUT-OUTPUT SUBSYSTEM
EFFICIENCY IMPROVING

M.V. Isaev, N.U. Polyakov

One of the main approaches to improve performance of the modern computing complexes is increasing of
core amount in multiprocessing system. The standard for such systems de facto have become the processors
packing on common memory with diversified access time (NUMA, Non-Uniform Memory Architecture). However,
its efficiency is limited by input-output subsystem capacity which defines the processor capability rate to receive
external data for processing. The fast data exchange with external devices in modern processors is carried out
mainly via direct machineries access to random access memory — DMA (Direct Memory Access). The data can be
transmitted in DMA mode from DSP-processor, from external antenna after being processed in analog-digital
converter (ADC), form network interface card (NIC), hard disk and other devices.

The DMA-mode support is complicated in NUMA-systems in that DMA-queries addressed to different
system nodes can be reordered that is unacceptable in terms of data transfer protocol of various devices. To
provide the correct operation of input-output devices in DMA mode it's necessary to ensure ordering of write
queries execution — DMA-ordering. For NUMA-system without special optimization it's possible only at sequenced
atom execution of each query that sharply limits the subsystem input-output efficiency. In order to maintain the
input-output channel capacity at proper operation of DMA mode it's suggested to preliminary asynchronously get
exclusive rights for cache-lines in which DMA-logging is executed, and after that to consequently finish writing
using forced Write-Back mechanism from the cache. For this purpose it's necessary to have in each input-output
channel controller the small fully content-addressable cache-memory (DMA-cache).

For proper operation of NUMA-system it's necessary to include DMA-cache of each processor to support
mechanism of coherent memory state. This significantly increases the administrative traffic and decreases the
system efficiency. The solution of this problem is reached by DMA-directory use in each node of the system
through which the appropriateness of coherent messages dispatching is determined in cache-memory of DMA-
controllers that eliminating the administrative traffic surplus in the system. Jointly these two optimizations
considerably accelerate DMA-exchanges operation with input-output devices in NUMA-systems, by maintaining
the correctness of its execution.
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lNpusedeHo Kpamkoe onucaHue 8bICOKoMpoU3soouUmernsHoU MyrnbmumMedulHoU U MamemMamudeckol bubnuomeku
EML. OnucaHbl Hekomopbie ¢riocobkl onmumusayuu QOyHKUUU U rormyHeHHbIe pe3yribmaimai MpousgsooumeribHoCmu.
Knrouesnbie criosa: 3nbbpyc, apxumekmypa, onmumusayus, bubnuomexa.

The article states the brief description of the EML high efficiency multimedia and mathematical library. Some functions
optimization techniques and efficiency obtained results are discussed.
Keywords: Elbrus, architecture, optimization, library.

Bce mponsBoanTenyn COBPEMEHHBIX MPOLECCOPOB Pa3padaThIBAIOT U MOCTABISIIOT MOJIB30BATENSIM BBICOKO-
MPOU3BOIUTEIbHBIE OMOINOTEKH, IPU3BAHHBIE YCKOPHUThH BBIUUCICHUS U OOJIErYuTh pa3pabOTKy IHONIb30BATEIb-
ckux npuioxeHni. [Ipumepamu takux 6ubnmorex siBisitorcs 6ubnuorexu IPP/MKL ¢upwmsl Intel, 6ubnuorexu
mediaLib/Perflib ¢pupmst Oracle, 6ubnrorekn ACML/APL ¢pupmbr AMD.

st apxutekTypbl DIbOpyc Tak e Obuia pazpadorana oudimoreka EML — BbicOKOIpOU3BOAMTENBHASL Ma-
TeMaTH4YecKas 1 MyJbTUMEIUlHas ONOINOTEKa, MpecTaBisiiomas u3 ceds Habop Hanboee 4acTo MCIONIb3ye-
MBIX, ONTHMHU3UPOBAHHBIX (YHKIMH ISl pa3yinuHbIX oOnacTed mpuMeHeHus. /s yao0cTBa HMCIOJIB30BAHUS
O6ubsmoTeka pa3ouTa Ha pasielsbl.

OcHoBHBIE pazaens ononmrorekn EML:

— BexTop (Vector) — pasnuduHbIe oniepaniii HaJ BEKTOpaMu: apu(MeTHIeCcKHe, IOTHIECKUe, Ipeodpa3oBa-
HHE THIIOB, MaTeMaTHYeCKUe (PyHKIUH, CTATUCTHKA H T.1.

— Curnansr (Signal) — ¢pyHKIEN 00pabOTKH CUTHAIOB: KOHBOMIONWS, (GUIBTpAHs, YCHICHHE, TeHEepaIis,
OOPT.

— N3obpaxenue (Image) — cozganne u 3amoHeHNE H300pakeHnH, apuMeTHIeCKie Onepaiy, QuiIbTpa-
1Us1, TCOMETPUUCCKHUE U I[BETOBBIC TipeobpazoBanust, JJDT.

— JIuneitnas AnreOpa (Algebra) — crannapTHble nakeTsl pabOTHl ¢ MaTpuLuamMu U Bekropamu BLAS1/2/3,
LAPACK.

— Buneo (Video) — 06paboTka BH/I€0: HHTEPIIOJISILHS, YCPEAHEHNE, OLIEHKA BIKEHNUS, LIBETOBBIC ITpeolpa-
3oBanus, [IKII, kBaHTH3aAIUS.

Bubnmroteka onTHMU3UpOBaHA IS BCEX MPOIIECCOPOB ceMeiicTBa Dnpopyc. s apxutektypel E2K — 310
Onopyc, Dmeopyc-2C+ u Inpdpyc-4C. dns apxurektypsl SPARC — sto MIICT-R500S 1 MIICT-R1000.

Hamnune B O6mubnmoteke cranmapTHoil Cu BepcHMHM MO3BOJSET WCIIONB30BATh €€ Ul OTJIAAKH IPOrpaMM
moJIb30BaTeNel Ha 000 ratdopme, HampuMep, Ha Intel x86 (x86-64).

[Ipu ontumuzanuu QyHKUUI OMOIMOTEKH MOAOUPAIOTCS ANTOPUTMBI, HanOoJee MTPOU3BOAUTENbHBIC IS
apXHUTEKTyp ceMeiicTBa DmbOpyc. st peanuzanyu, Kak MpaBUIIo, UCTIONb3yeTcs A3bIK CH ¢ MHTPUHCHKAMHU WIIH,
OYEHb penKo, accemOuiep. Hanmydinme XxapakTepuCTHKN JOCTUIAIOTCS TaK e II0A00pOM oMM U mparM (1moz-
CKa30K) KoMOuWisiTopa. B pe3ynbrare yaaercs A0CTHYb, B OOJIBIIMHCTBE CIIy4yaeB, MPOU3BOJUTEIILHOCTH, OJIN3-
KOM K TEOPETUYECKOM ISl JTaHHOTO TUIIA MPOLIECCOPOB.
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COMPUTATIONAL SPEED UP WITH USE OF HIGH EFFICIENCY
MATHEMATICAL AND MULTIMEDIA FUNCTIONS

P.A. Ishin, V.E. Loginov, |P.P. Vasilie

All manufacturers of modern processors design and supply to users the high-efficiency libraries intended for
computational speedup and ease of user applications designing (programming). An example of such libraries can
be the Intel company IPP/MKL library, the Oracle company mediaLib/Perflib library, the AMD company
ACML/APL library.

For the Elbrus architecture the EML library was designed as well — high-efficiency mathematical and
multimedia library representing a number the most frequently using, optimized functions for various areas of
application. The library is separated into sections for the user-friendliness.

The main EML library sections are the following:

- Vector — different operations with vectors: arithmetical and logical operations, type conversion, mathemati-
cal functions, statistics etc.

- Signals — signal processing functions: convolution, filtering, amplifying, generation, fast Fourier transfor-
mation (FFT).

- Image — images drawing and filling, arithmetical operations, filtering, geometric and color conversions,
discrete Fourier transformation (DFT).

- Linear algebra — standard work packages with BLAS1/2/3, LAPACK matrices and vectors.

- Video — video processing: interpolation (profiling), smoothing, motion estimation, color conversion, Discrete
cosine transformation (DCT), quantization.

The library is optimized for all Elbrus series processes. For E2K architecture — this is Elbrus, Elbrus-2C+ u
Elbrus-4C. For SPARC architecture — this is MLICT-R500S and MLICT-R1000.

The presence of C standard version in library provides to use it for users software debugging on any plat-
form, e.g. on Intel x86 (x86-64).

The most efficient for Elbrus series architectures algorithms are fitted at optimization of library functions. To
perform it the C language with intrinsics or, rarely assembler is used. The best characteristics are also reached by
compiler options and pragma (prompting) selection. As result it's possible in the most cases to reach efficiency
close to the theoretical for this type of processors.
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B Hacmoswee epemsi Ha OCHO8E UHGHOKOMMYHUKaUUOHHbBIX MEXHOIo2uli Mo8cemMecmHo 8HEOPSOMCS HO8bIe
cucmembl U cemu ces3u criedyroweeo rnokorneHusi (NGN), komopele criyxam ocHogol Orisi UHGOOKOMMYHUKaUUOHHbIX
cucmem 6ydyujeeo. Takue CrioXHbIEe cucmeMbl HawsIu C8OE MpUMeHeHUE U 8 cucmeMax C8s3u creyuanbHO20 Ha3Ha-
YeHus1 u npedHasHa4YeHbl Onsi nepedadu 6onbwo20 Konudyecmea mpaghuka pasnuydHoz2o euda. Kak ocywecmensmeb
aghcbekmuegHoe yripasreHue ka4ecmeom UHGhopMayUOHHO20 obMmeHa 8 OaHHbIX cucmemax? Omeem Ha 3mom 80rnpoc
U packpbim 8 Hacmosuel cmamabe.

Knroyeesnble crioea: rporyckHasi criocoObHOCMb, mpaguk, UHGDOKOMMYHUKAUUOHHbBIE CUCMEMbI, UHGDOPMAaUUOHHBIU
0bMeH, KaHarl.

Nowadays on the basis of infocommunication technologies the new systems and next generation communication
networks (NGN) are universally introduced which form the basis for future infocommunication systems. Such a complex
systems found an application in special purpose communication systems and are designed for heavy traffic transmitting of
various pattemns. What is the method of quality effective management of information exchange in such systems? The article
provides the answer to the problem.

Keywords: capacity, traffic, infocommunication systems, information exchange, channel.

B Hacrosiiee BpeMsi Ha OCHOBE MH(POKOMMYHHKALOHHBIX TEXHOJIOTUH TIOBCEMECTHO BHEIPSIOTCS HOBBIE
CHCTEMBI M CeTH cBs3U cieaytomero rnokoneHus (NGN), KOTopble Ciry>kaT OCHOBOI U1l HH(OKOMMYHHUKAIINOH-
HBIX cUcTeM Oyayiuero. Takue cloKHbIe CHCTEMBI HAIIUIM CBOE MIPUMEHEHHE U B CHCTEMax CBSI3H CIELUAILHOTO
Ha3Ha4YeHUs U NpelHa3HA4YeHBbI U1 NlepeJadn OOJIbIIOro KoJMuecTBa TpaduKa pa3IMyHOro BHAA.

B Hacrosmieli craTbe NPOBEIEH aHAIN3 COBPEMEHHBIX METO/I0B, IPUMEHSIEMBIX JUIs 00ecTieueHHsT KauecTBa
nH(popMaMOHHOTO 00MeHa, MoKa3aHa X HeI(PEKTUBHOCTD ISl IPUMEHEHHSI B MH(POKOMMYHHUKAIIMOHHBIX CH-
CTeMax HOBOTO MOKOJeHMA. IIpeanoskeH MeTox ympaBlieHHs Ka4eCTBOM MH(OPMALMIOHHOTO 00MEHa, KOTOPBI
BBUJY OTHOCHTENIBHOI MPOCTOTHI U MPU JOCTATOYHOMN CTEIICHW KOPPEKTHOCTH MOXKET NPUMEHSATHCS B CHCTEMax
CIeLaIbHOTO Ha3HAUYCHHSI.
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MAIN APPROACHES TO COMPLEX INFOCOMMUNICATION
SYSTEMS FUNCTIONING PROCESSES MANAGEMENT

K.E. Legkov

Nowadays on the basis of infocommunication technologies the new systems and next generation communi-
cation networks (NGN) are universally introduced which form the basis for future infocommunication systems.
Such a complex systems found an application in special purpose communication systems and are designed for
heavy traffic transmitting of various patterns.

The article analyses the modern methods applied for information exchange quality ensuring, its inefficiency
for application in new generation infocommunication systems is demonstrated. The information exchange quality
control method is proposed which due to relative simplicity and at sufficient degree of correctness can be applied
in special purpose systems.
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B Hacmosiwee spemsi 8 pamKax peanusayuu KoHUenuuu eHedpeHust MyrbmumeduliHbix cucmem (AMS) e passumue
mesieKoMMYyHUKaUUOHHOU Ompacsiu CUCIMEeM CrieyuaribHO20 Ha3HaYeHUs Hauma WUpoKoe NpUMeHeHUe MyibmucepauCHast
cemb WUPOKOMoocHo20 becripogodHozo docmyria. C y4émom 803pocuuux mpebosaHull K MepeyHIo yciy2 Myrbmucepauc-
Hoti cemu, yOernbHbIl MyrbmumeduliHbIl mpagbuk noarouaem 3HaqumeribHyro Yacmb e€ rporyckHol criocobHocmu u fo-
eblaem mpebosaHusi K Kadecmsy UHGhoOpMauyUoHHO20 obmeHa. [aHHasi cmambsi MocesiueHa OUEHKe KadeCmeeHHbIX
803MOXKHOCMEL 10 YrIPaseHuUro UHGOKOMMYHUKaUUOHHBIMU YCIly2amu CUCMEMb! CA3U CrieluarnbHO20 HasHaqYeHUs!.

Knrouesnbie criosa: UHhOKOMMYHUKaUUOHHas cucmema, yciriyau, 6ecripo8olHbIt docmyri, KaHas, mpaguk.

Nowadays in the framework of conception realization of multimedia systems adaptation (AMS) for special purpose
systems of telecommunication segment the multiservice network of broadband wireless access become a common use.
Considering the increased requirements to services list of multiservice network, the specific multimedia traffic consumes a
considerable part of its capacity and imposes raise requirements to quality of information exchange. The article states an as-
sessment of qualitative possibilities on infocommunication services management of special purpose communication system.

Keywords: infocommunication system, services, wireless access, channel, traffic.

B Hacrosimee BpeMs B paMKax peaqu3alii KOHLENIMH BHEIPEHUS MyJIbTUMEIUHHBIX cucteM (AMS) B
pa3BUTHE TEIECKOMMYHHKAI[IOHHOW OTPACli CUCTEM CHELMAIbHOTO Ha3HAYEHHs HAlUIA IIMPOKOE MPUMEHEHUE
MYJIBTUCEPBHCHASI CETh IIMPOKOIIOJIOCHOTO OecrpoBoaHOrO joctyna. C y4eToM BO3pOCIIMX TPeOOBaHMH K Iie-
PEUHIO yCIyT MYJIBTHCEPBUCHOM CETH, YIENbHBIH MYJIbTUMEIUUHBIN TpadyK MOrIIONAaeT 3HAYUTEIbHYIO YacTh
e€ MPOITyCKHOI CITOCOOHOCTH | MOBBIIIIAET TPEOOBAHNUS K Ka4eCTBY HH(POPMAIIMOHHOTO OOMEHa.

Cratbsl TIOCBAIIEHA OLIEHKE KAYECTBEHHBIX BO3MOMKHOCTEH IO YIPaBICHHIO MH()OKOMMYHHKAMOHHBIMU
yCIIyraMH CUCTEMBI CBSA3H CHELUAIBHOTO Ha3HAUCHMUS.
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SPECIAL PURPOSE INFOCOMMUNICATION SYSTEMS
FUNCTIONING QUALITY ESTIMATION TECHNIQUE

K.E. Legkov, I.A. Ledyankin

Nowadays in the framework of conception realization of multimedia systems adaptation (AMS) for special
purpose systems of telecommunication segment the multiservice network of broadband wireless access become
a common use. Considering the increased requirements to services list of multiservice network, the specific
multimedia traffic consumes a considerable part of its capacity and imposes raise requirements to quality of
information exchange.

The article states an assessment of qualitative possibilities on infocommunication services management of
special purpose communication system.
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2. 3HameHck

B cmambe nipednazaemcsi UHHOBaUUOHHas Memodorioeusi 0OHO8PeMeHHO20 UcrbimaHusi obpa3uoe BBT cucmem
060pOoHbI U cucmeM HaraleHUs! Ha r1ofu20HaxX, Ymo Mo380Jisiem UCKITHOYUMb MOTyHYeHUe HeOOCIMOBEPHbIX MoKka3ameriel
aghghekmusHoCMU UCTIbIMbIBAEMbIX Pa30eribHO cUCmMeM 060pOHbI U cUCmeM HaraleHUs.

Knroyeenble crioea: ronuzoHHble Ucribimarusi, obpaseu BBT, chpetivosasi Moderb.

The article suggests the innovative procedure of simultaneous test of military armament and equipment (MAE) models
of assault and defense systems at ranges that provide to exclude receiving of unreliable performance indicators of separately
tested assault and defense systems.

Keywords: range field test, military armament and equipment item, frame-based model.

TpagunnoHHAsT METOMOJIOTHS TIOJIMTOHHBIX HCHBITAHWI IPENNoaraeT CaMOCTOSATEIIEHOE WCIIBITAHHE
CIOXKHBIX 00pa3ioB BBT B oTphiBe OT peaibHOrO MPOTUBOJICHCTBYOIIEIO 00pasiia, B JydllieM ciaydae, — B CO-
CTaBe IPYMIIUPOBKA CPeACTB cBoero Buaa BC ¢ HCIoIp30BaHNEM aHAIOTOB IPOTHUBOIEHCTBYIOMIET0 00pasa.

B pesyinbrare, eciau mpoaHanu3upoBaTh aKThl PE3yJIbTATOB UCHbITaHUM ci10xkHBIX cucteM BBT 3a nocnen-
HUE TOJBI, TO BEPOSTHOCTH BBIITOJHEHUSI MU CBOETO TIperHa3HaueHus (mpeononenus cucreMsl BKO mmm Bepo-
ATHOCTb YHUUTOXEHHs 00beKkToB HanajeHus cucremoid BKO) Bcera cocraBisieT 0KoJI0 eIMHUIBI Kaxaas. B To
JK€ BpEeMsI, TOIBKO B OTJIENBHO B3SITOM SKCIEPUMEHTE 3HAYCHHUE BEPOSTHOCTH, OJIM3KOE K €AWHUIIE, COCTABISAET
0o st 06pasiia HanaaeHusI, 00 U1 MPOTHBOAEHCTBYIOIIETO eMy oOpasma 060poHkl. B ntore nmMeem teope-
THYECKH a0CYpAHBIA Pe3yJIbTaT, TAK KaK TOJBKO CyMMapHasi BEPOSITHOCT COBMECTHOTO BBITIOJIHEHHUS] 00pa3ioM
BBT nananenus u o6pasiiom BBT 060poHBI cBoero npeaHa3HaueHUsI MOXKET ObITh OIM3Ka K SMHHUIIE.

[TosTOoMy BO3HHKaET mpobdIeMa pa3padOTKH METOIONOTHH TS UCTIBITAHUN CHCTEM OOOpPOHBI M CUCTEM Hama-
JICHHS B YCIIOBUSIX UX HEMOCPEJCTBEHHOTO MPOTHBOJCHUCTBUSI HA MEXBHUIOBBIX mosnmronax BC PO, a ¢pyHkumonu-
POBaHME MEXBHIOBOTO MOJIMTOHA JUKTYET MPAKTHIECKYI0 HEOOXOIMMOCTh Pa3pabOTKH U CKOpEHIIell pea3aniui
TaKOH METOJIOJIOTHH.
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INNOVATIVE TECHNIQUE
OF AEROSPACE DEFENSE SYSTEMS RANGE FIELD TESTS

V.l. Lobeyko, V.V. Lobanov, S.V. Polyakov, N.N. Tarasenko

The traditional technique of range field tests envisages the independent test of complex MAE without real
counteracting model, at the most — within a group of systems of its armed service with use of counteracting model
analog.

As a result, in case of analyzing test results reports of complex MAE systems over recent years, than its
mission fulfillment probability (suppression of aerospace defense systems or aerospace defense system Kill
probability of threat objects) always comprises approximately 1 for each case. At the same time the probability
value, which is close to 1, only for one separate test, is comprised either for assault model or for counteracting
defense model. Finally we got a theoretically absurd result, since only total probability of jointly fulfilment of its
mission by MAE assault model and MAE defense model can be close to 1.

Therefore, the technique development problem arises for assault and defense systems test in conditions of
its direct counteracting at joint-service test ranges of armed forces where inter-service test range functioning
dictates the practical necessity of development and quickest implementation of the proposed technique.
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OCHOBHBIE 04X04b! K PELLEHUO
HA KI1 Ob bEAWHEHWA MBO-1PO 3A0AYU ]
COr11ACOBAHWA JEUCTBWU NOAYNHEHHBIX COEOUHEHUA
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B cmambe onuckigaemcs cyuwecmesyrowjuti nodxod K peweHuro 3adadqu coeracosaHusi Oeticmeuli coeduHeHUU,
yKasblearomcsi €20 HeAocmamKu U rymu UX YCmpaHeHUsl.

Knroyesnle crnoea: yripaeneHue coeduHeHusimu NBO u PO, coenacosaHue delicmeull, 3adadya onmumMasibHo20
eblbopa.

The article states the existing principle for task solution of formations actions coordination, its disadvantages and
techniques of its removal.
Keywords: air defense and missile defense formations control, coordination, optimum choice task.

3ajiava coryiacoBaHusl IEHCTBHIA TOJUUHEHHBIX COSTUHEHUH SIBIISIETCS OJTHOM M3 OCHOBHBIX 33]1au, PEIIaeMbIX
Ha KII o6wsequnaenus [IBO-ITPO B xome OoeBbIxX aeiicTBuil. Ee pelneHune HampaBieHO HAa HEIOMYIICHUS Iepepac-
XO7la CPEICTB M3-3a HECOTJIACOBAHHOCTH JIEHCTBUI COEIMHEHMIA Ha CThIKAX 30H OTBETCTBEHHOCTH.

Jnst cormacoBaHus JEWCTBUN COSOMHEHUH HEOOXOIMMO BBIABIATH LIENEH, 0 KOTOPBIM BO3MOXKHBI HECOTIIa-
COBAHHBIC ﬂeﬁCTBMﬂ COCL[I/lHeHI/lI‘/II, nu onpe,uemm) COCAUHCHUA, KOTOpI)Ie uenecooGpasﬂo le/IBJ'leKaTl) JJIA yHI/l'-ITO-
JKSHUS STHX LENIeH, TO eCTh BRIONPATh BapHUaHT JACHCTBUIA IO K&XKIOH U3 LENeil.

IIpumeHsiemblii B HacTOsIIIEE BpeMsl TIOAXO/1 K PELICHUIO 3a]1a4y COTJIACOBAHUS IEUCTBUM COETUHEHUH COCTO-
UT B CIEAYIOIEM. 3a/ada BBIABICHHUS HECOTJIACOBAHHOCTH JICHCTBHHA pemiaeTcsl MyTeM KOHTPOJIS COOOMICHHUH O
Ha3Ha4eHHbIX Bo3neiicTBusx, noctynaronmx oT KCA KII noxunHenHbIX coenunenuii. Beibop BapuanTa neiicTBui
TIPOU3BOJUTCS B COOTBETCTBHE C OIMCAHHBIM BBINIE MPAaBIIOM. HemocTaTkoM MpUMEHseMOro MoAXoaa sSBIAETCS
HEBO3MOXHOCTh 00CCIICUCHHMSI MTOJIOKHUTEIILHOTO OalaHca BpEMEHH Ha peaji3alliio BapuaHTa JACHCTBUI, B Cliydae
€CITH JJTs1 YHIYITOXKSHUS [IeNTN Ha3HadeHkI cpecTa yacteit 3PB mwm [TPO.

Jns ycrpaHeHHs yKa3aHHOTO HENOCTATKa MPEJIaracTcsl yCOBEPIICHCTBOBATh MPHUMEHIEMBIN TTOIXO0/I, BKIIIO-
YUB B HErO 3Tall MPOTHO3UPOBAHUS BO3MOXKHOW HECOIIaCOBAHHOCTHU JIEHCTBUN coennHeHuid. CunTaercs, 4YTo npu
JEUCTBUAX COCIOMHEHHH IO KaKOH-TMOO IeM BO3MOXKHA HECOTIIACOBAHHOCTH JACHCTBHUH, €CIH IO pe3ysibTaTaMm
MPOTHO3UPOBAHUS OYAET YCTAHOBJICHO, YTO TPACKTOPHSI ITOJIETa 3TOM I NePECEKACT 30HbI MOPAKEHUS HECKOIh-
KHX OTHEBBIX CPEJICTB, MPUHAICKAINNX PA3HBIM COSTUHEHHUAM. J1JIs1 TOTO, YTOOBI HE TIPOM3BOIUTD MOJIHBINA Mepe-
00p BCcex LeNeil U OTHEBBIX CPENCTB, 0OOOIICHHBIC 30HBI TOPAXKCHUS aNIPOKCUMHUPYIOTCS HEKOTOPOU OXBaThIBA-
IOIIeH TeOMETPUIECKON (PHUTYPOIL.

Hcnonb3oBaHre yCOBEPLUIEHCTBOBAHHOTO MOAX0/1a K PEILIEHUIO 3aJjauyi COIJIACOBAaHUS ACUCTBUIM COeMHEHUI
MO3BOJIUT YBEJIMYUTh MPOLEHT LeNei, BO3ACHCTBHS MO KOTOPHIM COIJIACOBAaHBI, U YBENUYUTh 3(PHEKTUBHOCTD
ympasnenus ¢ KIT oobeannenus [IBO-ITPO npu Benennn 60eBbIX JIEHCTBUA.
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BASIC PRINCIPLES FOR AMD INTEGRATION COMMAND POST
COORDINATION TASK SOLUTION OF SUBORDINATED
FORMATIONS

U.A. Melnikov

The coordination task of subordinated formations actions is one of the basic tasks fulfilled at air and missile
defense (AMD) integration command post (CP) during combat operations. The solution stipulates the prevention
of ammunition overexpenditure due to lack of formations coordination at area of responsibility joints.

It's necessary for coordination of formations actions to explore targets that could be counteracted by
formations in uncoordinated manner, and designate formations which are reasonable to involve for these targets
destruction, i.e. to select employment option on each target.

The implemented nowadays technique for task solution of formations actions coordination consists of the fol-
lowing: The none-coordination detection task is carried out through messages control on assigned influences
coming from CP command automation systems of subordinated formations. The choice of employment option is
conducted in accordance with above mentioned principle. The disadvantage of such principle is impossibility to
provide the positive time distribution for employment option realization in case if air defense and missile defense
units systems were assigned for target destruction.

In order to eliminate the mentioned disadvantage it's proposed to improve the used technique by including in
it the forecast stage of formations possible none-coordination. It's assumed that when formations counteract
some target the none-coordination is possible if according to the forecasting results it would be determined that
flight trajectory of this target crosses the effective areas of several fire weapons attached to different formations.
In order to avoid full overshoot at all targets and fire weapons the generalized effective areas are approximated by
some enveloping geometric figure.

The utilization of improved technique for formations coordination task solution would give an opportunity to
increase the coordinated effects percentage of the targets, and to increase the control effectiveness from the
AMD integration CP during combat operations.
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B cmamee onucaHb! 0CHo8HbIe QhyHKUUU U MpuHYUrsl nocmpoeHusi ACY koHmypa NBO kopabrnis kriacca ghpezam.
Knrouesnbie criosa: ACY, Ha08o0HbIl Kopabrik, koHmyp [1BO.

The article states main functions and design concept of the air defense loop automated control system (ACS) for surface
ship of frigate class.
Keywords: automated control system, surface ship, air defense loop.

Jns penrenust 3a1a4 IPOTHBOBO3/IYIIIHOW 0OOPOHBI COBPEMEHHOTO Kopaluisi kilacca (peratr HeocTaTOuHO
BKJIFOUUTH B COCTaB €r0 BOOPY)KEHHsSI CPE/ICTBA OCBEILEHUsI 00cTaHOBKH, cpenctBa POII, 3eHUTHBIE OTHEBBIE U
obecrieunBaone CpeacTBa. MaccupoBaHHBIE aTaky CPEACTB BO3LYIIHOTO HAMAICHUS MOXKHO OTPa3HTh, TOJb-
Ko obecrieunB > exTrBHOE yIpaBieHne cpenctamu [IBO xopabis ¢ 1enplo HX KOMIDICKCHOTO U CKOOPINHH-
POBaHHOTO IPHUMEHEHHUS.

Ha ¢perare npoexra 22350 ympasnerne cpenctsamu [IBO obecnieunBaeTcs ¢ IMOMOIIBIO BBEIEHHS B CO-
CTaB BOOPYKCHHUS aBTOMATH3MPOBAaHHOH cucteMbl ympasieHus kKoHTypoMm IIBO (ACY KIIBO). IIpumenenne
ACY KIIBO nmomxHO 00ecreqnTs MaKCUMaIbHO 3P (HEKTUBHOE MCIIOIF30BaHUE TOTCHIIHATHHBIX BO3MOKHOCTEH
Bxoamux B KOHTYp [1BO snemenTos.

OcuoBubiMu Qysakuusvmu ACY KITBO siBistorcst:

— cbop n 00paboTka HHYOPMAIIMH O COCTOSIHUU CPEACTB, yUaCTBYIOMIUX B pemeHnn 3aga4d [1BO, konpury-
pupoBanue koHTypa [IBO kopabis;

— cbop u 0OpaboTka HHPOPMAIIUN O BO3AYITHON W HAaJIBOJHOW OOCTAaHOBKE OT KOPaOENBHBIX W BHEUITHHX
MCTOYHHMKOB MH(POPMAIIHH, €€ OTOKAECTBICHNE U (OPMUPOBAHHE €IUHOMN 1IeJIeBOI 00CTaHOBKHY;

— uadopmarmonHas noanepxka komaaaupa [IBO (omepatopa ACY KIIBO), oToOpaskeHHE TaKTHIECKOH
obctaHOBKH, coctossHust cpenacts [IBO, mporecca 00eBOro mpuMeHeHHs, IPHEM OT OIepaTopa yIpaBiIsSIOLIUX
BO3JICHCTBHIA;

— ¢opmupoBanue wiana nenepacnpeneneaus 30C u ero koopauHanus ¢ wianoM LIP cpexcte POIT kopabis.

AmmapaThoit ocHOBOIt ACY KIIBO sBisercs nByxmoruTopHBIE APM onepatopa. s ynpasneHuss AP-
MoM ucnonb3yroTcs rpaduyeckuii MAaHUITYJISITOP U CCHCOpHAs maHeb. [IporpamMuoe obecriedenue ACY KIIBO
paboraer B cpene MCBC 3.0.

ACY KIIBO mponuia npenBapuTelIbHbIe CTEHAOBBIC HCIBITAHMSI U TOTOBA K MCIBITAHUSM B COCTaBE KOM-
wiekca. CrnerpansHoe nporpammuoe obecniedenre ACY (IIMO ynpasnenus koHtypom [1BO) BbInepskano Mex-
BepoMmcTBeHHbIe nenbiTanist Ha KMMC korTypoB Boopyxenus kopadms 22350 B OAO «Ceseproe I1Kb».

Texnuueckue pewenust, anpodupoBanHble mpu co3nanuu ACY I1BO kopabist mpoekra 22350, MoryT OBITH €
YCIIEXOM HCIONB30BaHbI IPH CO3AaHUU cucTeM ynpasieHus [IBO kopabneil 1pyrux HpOEKTOB, a TAKXKe IPU CO-
3nanuu UCBY mepcneKTUBHBIX Kopaoiiei.
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AIR DEFENSE LOOP AUTOMATED CONTROL SYSTEM
FOR SURFACE SHIP OF FRIGATE CLASS

P.N. Mironov, A.P. Chernoverhskiy

To perform the air defense tasks of modern frigate class ship it's not enough to integrate in weapon structure
the surveillance means, electronic countermeasures equipment, air defense fire and support means. The air
assault weapons swarm attacks can be defeated only by providing the effective control of ship air defense
systems with purpose of its integrated and coordinated employment.

The air defense systems control of 22350 project frigate is provided via including in weapon system structure
of automated control system of air defense loop (ADL ACS). The utilization of ADL ACS should provide the
maximum effective use of elements potential including to ADL.

The main ADL ACS functions are the following:

— information collection and processing on systems status involved in air defense tasks performance, ship
air defense loop configuration;

— information collection and processing on aerial and surface picture from the ship-based and external
information sources, its matching and generation of single target picture;

— air defense commander information support (ADL ACS operator), tactical situation, air defense systems
status and combat employment display, receiving of control response from operator;

— plan forming of targets distribution (TD) to air defense fire systems and its coordination with of TD plan of
ship electronic countermeasures equipment.

The base of instrument equipment room of ADL ACS is two-display automated working station (AWS) of
operator. To control the AWS the mouse and touchpad are used. The ADL ACS software operates in MCBC 3.0.

The ADL ACS passed preliminary bed tests and is ready for complex integrated tests. The ACS special
software (software-mathematical support of ADL control) passed joined tests at Complex Imitation Mathematic
Bed (CIMB) of 22350 project ship weapon systems loops in JSC «North DB».

The engineering solutions tested during AD ACS development of 22350 project ship can be successfully
used at development of air defense control systems of other ship projects and at development of perspective
ships integrated combat control system (ICCS) as well.
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PA3BUTUE APXUTEKTYPbI U XAPAKTEPUCTUK CPECTB
KOIJIEKCMPOBAHWA NEPCIIEKTUBHBIX OB BEKTOB
PEAJIbHOIO BPEMEHA HA OCHOBE
CNELNAITN3NPOBAHHBIX Y NTPOMBILLNEHHbIX
CBA3HbIX UHOOPMALIMOHHbLIX TEXHONOMMN
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B cmambe paccmampuegatomcsi ocobeHHocmu opaaHu3auuu U hyHKUUOHUPOBAHUST CUCMEM UHGhOPMaLLUOHHO20
obmera (CHMO) e cocmase komriniekcoge 60pmogoeo 0bopydosaHUs nepcriekmueHbix obbekmos PB. [Npusodsmcsi dsa
HanpasrneHusi pazsumusi 6opmosbix CHO: cosepuieHcmeosaHUe (hyHKUUOHaITbHBIX XapakmepucmuK crieyuanusuposan-
HbIX mexHoroaull U eHedpeHue Hoselwux uHgopmayuoHHbix COTS mexHornoaul. B cmambse npednagaemcs nodxod K
adanmauuu  yHKUUOHUposaHusi FC-mexHornoauu 8 pexume peasibHo20 6peMeEHU rnocpedcmeom paspabomaHHbIX
cmaHOapmHbIX npogburneli, Komopbie pearnusyrom fo2uKy 0emepMUHUPOBaHHbIX, HAOEXHBIX, KOMMYHUKaUUOHHBIX MPoImo-
Korios nepedayu uHghopmayuu. Npusodumcs nepeqeHs pa3pabomok HopmamusHol 0oKymeHmauuu onsg CHO 6opmosozo
MPUMEHEHUST 8 UEITOM.

Knrouesnbie cnoesa: cucmema uHghopmayuoHHo2o obmerHa (CHO), Hosetiwuue uHghopmayuoHHsie COTS mexHorio-
euu, FC-mexHoriozauu, rnpomokorbi nepedaqu uHghopmayuu.

The article considers the information exchange system (IES) organization and functioning features in composition of
airborne equipment complexes of real-time perspective objects. It's provided two development directions of airbome IES:
functional characteristic improvement of application-specific technologies and newest COTS information technologies
introduction. The article proposes the approach for FC-technology functioning adaptation in real-time mode through designed
standard profiles which implement the logic of determined, reliable, communicational information transfer protocols. The
development list of normative documentation for IES of overall onboard application is given.

Keywords: information exchange system (IES), newest COTS information technologies, FC-technology, information
transfer protocols.

CrpaTernaeckuM BOSHHBIM MIPEBOCXOJICTBOM OYyZIET 00JIaiaTh Ta U3 CTOPOH, KOTOpast 00eCTIeunT MaKCUMaTb-
HO OBICTpOE BHEIPEHHE HOBBIX TEXHOJIOTHH B CEpHIHBIE 00pasIsl BOOpYKeHHs 1 BoeHHOH Texauku (B u BT). B
KauecTBE OCHOBHOTO MHCTPYMEHTA JUIsl TOCTHKEHHMS TIOCTABICHHON IIeJIM, @ UMEHHO 3aBOEBAaHMS IPEBOCXOJICTBA B
BO3/YIIIHOM HJIM KOCMUYECKOM IIPOCTPAHCTBAX, MOTYT OBITh IIPEIOKEHBI CIICIYIOIIIE OOIINE KOHIIECTIIINH:

— IPUMEHECHUE apXUTEKTYPBl OTKPBITBIX CHCTEM, 00ECHIEUNBAIONINX OTKPBITOCTh U OJHOBPEMEHHO LIEJIOCT-
HOCTh OpraHU3ally JIEKTPOHHOTO M 3JIEKTPUYECKOro 000pYAOBaHUS, a TAKIKE CTUMYJIMPOBAHUE U YIOPSI0YH-
BaHME HCIOJIb30BaHUs OTPAOOTAHHBIX M BEPUPHLIUPOBAHHBIX CIIEHHAIN3NPOBAHHBIX KOMMEPYECKUX POIYKTOB,
TEXHOJIOTHI U CTaHJapTOB IpU pa3paboTKe NEePCIEKTUBHBIX 00BbEKTOB peasibHOro Bpemenu (PB);

— pelieHHe TMpoOJeM MEXKBHIOBOM CTaHIApTH3alMK M IIOBTOPHOTO HCIIOJB30BAaHMS — aIllapaTHo-
NPOTPaMMHBIX CPEACTB, TUpaKUpOBaHHE Y(P(PEKTHBHBIX METOMOB U CPEICTB TEXHOJIOTHH Pa3pabOTKH € LEIbI0
obecrieueHnst TpeOyeMbIX TEXHHUYECKHX XapaKTEPUCTHK MEPCIIEKTUBHBIX 00BEKTOB PEAEHOIO BPEMEHH.

B macrosmiee Bpems (GyHIAMEHTATBFHONH KOHICIIHEH OpraHM3alldil MEXCHCTEMHBIX COCIMHEHHH B IIO-
IBIDKHBIX 00BbekTax PB pasznndHOro HazHaueHus SBISIETCS MPHUMEHEHHE MHOTOKPAaTHO anpoOHMpOBaHHOM (T.e.
3penoii), 1 OJHOBPEMEHHO YK€ CcTaperollei TexHonorneil napopmannonaoro oomerna mo MIL-STD-1553 (ore-
yectBeHHBIN aHasior ['OCT P 52070). Tpe6oBaHUs K MOBBIIICHUIO CKOPOCTH M Ka4eCTBY aHAaJIM3a BHEIIHEH WH-
(hopmarmonHoit 06cTaHOoBKH PB MOryT 00ecrieqnBaThecsl pa3TUdHBIMU CIIOCOOAMH, B TOM YHCIIE, W TOCPEICTBOM
COBEPIICHCTBOBAHUS (DYHKIIMOHAIBHON OPraHM3allMid M XapaKTEPUCTHUK OOPTOBBIX CHCTEM HMH(DOPMALMOHHOTO
oomena (CHO). B mokiazie paccMaTpuBalOTCsi OCHOBHbBIC HAMPABJICHUS JIOCTIDKCHHS TOCTABICHHOM ICNH IO-
CPE/ICTBOM DPa3BUTHS apXUTEKTYpbl COBPEMEHHBIX W mepcrneKTUBHbBIX CHO 00bEeKTOB pealbHOro BpEMEHH Ha
OCHOBE BHEJPEHHUS KOHLENIUI apXUTEKTYPbl OTKPBITHIX CUCTEM U CPEICTB KOMMYTALUU:

— MaclTabupoBaHUE XapaKTEePHCTHK cOBpeMeHHBIX craHnapTHbix CHO (6a3oBas texuosorus nmo 'OCT
P 52070) Ha ocHOBE ITPUMEHEHHST BBICOKOTEXHOJIOTUYHON 3JIEMEHTHOM 0a3bl ¥ IPUHIUIIOB KOJAUPOBAHMS;
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CEKLINA: KOMIJIEKCbl CPEACTB ABTOMATU3ALINN, YNIPABJIEHUS1 N OBPABOTKU UHO®OPMALIUN.
ABTOMATU3UPOBAHHbIE CUCTEMbI YMPABJIEHUSA BOUCKAMU U OPY)XMEM

— ¢opmupoBanue u BbiOOp onTuManbHOM ceteBoit COTS-rexnonoruu (trexHosnoruu Fibre Channel, Ether-
net) u obecrieueHne afganTauuu ee (GyHKIMOHUPOBAaHUS K pexuMy PB B cocraBe KOMIUIEKCOB 3JIEKTPOHHOTO
000pyIOBaHUS MEPCIEKTUBHBIX 00bekTOB X XI Beka.

B nmoxmane 000CHOBBIBAeTCS, YTO OPHCHTAIMS HA MPUMEHCHHE MAaCIITAOHPYEMBIX CIICIUAN3UPOBAHHBIX
craagaptHeix CHUO (TrexHmueckue ckopoctu nepemaunm 10-100 Mowut/c) m HoBeitmux cereBeix COTS-
TEXHOJIOTHH JaeT BO3MOXKHOCTh CHHTE3a KPEaTHBHBIX W B3aUMHO COBMECTUMBIX MEXIY COOOH TEXHOIIOTHII Tie-
penaun manabiX. HoBefimme cereBbie COTS-TeXHONIOTHN HODKHBI BHEAPSTHCA HA OCHOBE Pa3paOOTKU JOTHKH
CHCTEMHO — OPHEHTHPOBAHHbBIX, (YHKIHMOHAIBHBIX MPOQUICH, HAIpUMep OTOOpaXKeHHUsI yixe OTpabOTaHHBIX
texHoJoru#t TumoBbix CHO, a Takke MCIOIb30BaHUs BEICOKOTEXHOJIOTHYHOMN 3JI€MEHTHOHN 0a3bl (TEXHUYECKHE
ckopoctu nepenaun — 1-2 I'our/c). Takum 06pazoM, 0OeCeUNBAETCSl YHUBEPCAILHOCTD IPUMEHEHHUS OT/IENIbHO
apxurektypsl CUO Juis mepeaadn mocTossHHO BO3PACTAIOIIEr0 M U3MEHSIOIIErocs 10 Xapakrepy Tpaduka aaH-
HBIX B aBUAIIMOHHBIX KOMIUIEKCaX OOPTOBOrO 000pYAOBaHUSI.
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SYSTEMS INTEGRATION ARCHITECTURE AND
CHARACTERISTICS DEVELOPMENT OF REAL-TIME OBJECTS
ON THE BASE OF LINKED APPLICATION-SPECIFIC AND
INDUSTRIAL INFORMATION TECHNOLOGIES

A.M. Pavlov

The strategic military superiority will possess one of sides that provides fastest introduction of new technolo-
gies to serial armament and equipment samples. As a main tool for stated objective achievement, i.e. taking aerial
and space superiority, the following common concepts could be proposed:

- open system architecture application, providing the openness and consistency simultaneously of electric
and electronic equipment, and encouragement and ordering use of worked-out and verified application-specific
commercial products, technologies and standards at development of the real-time perspective objects;

- problem solving of inter-service standardization and reuses of hardware-software modules, effective
methods and development technology means replication in order to provide required technical characteristics of
perspective real-time objects.

Nowadays the fundamental conception of intersystem junctions organization in real-time mobile objects of
different purpose is application of multiple-tested (i.e. mature), and simultaneously aging technology of infor-
mation exchange on MIL-STD-1553 (indigenous analogue to P 52070 State Standard). Requirements to rate and
quality increasing of external informational real-time situation analysis can be provided in different ways, as of
through functional organization and onboard IES improving. The article states main directions of stated objective
achievement via real-time |IES perspective and modern objects architecture development on the base of architec-
ture conception introduction of open systems and patching facilities:

— the modern standard IES characteristics scaling (baseline technology at P 52070 State Standard) on the
base of high-technology element base and coding principles application;

— firming and selection of optimum networking COTS-technology (Fibre Channel, Ethernet technologies) and
providing of its functional adaptation to real-time mode in composition of electronic equipment complexes of 21
century prospective objects.

The article proves that orientation for application of scalable specific standard IES (operating transmitting
speed 10-100 Mb/s) and newest networking COTS-technologies give a possibility for synthesis of creative and
mutually compatible data transmission technologies. The newest networking COTS-technologies should be intro-
duced on the base of logic development of system-oriented functional profiles, for example mapping of proven
technologies of common IES, and use of high-technology element base (operating transmitting speed 1-2 Gb/s).
Consequently, the utilization flexibility of separate IES architecture for transmission of constantly increasing and
changing data traffic in onboard equipment aviation complexes is provided.
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NPOBJIEMHbIE BOMNPOCHLI MOCTPOEHUA
CUCTEM U CPELOCTB BKO
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NCCI/IEJOBAHUE CUCTEM MACCOBOIO ObCI1YXWUBAHUA
C OXXUOAHUEM 3A5IBOK,
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B cmambe paccmampuearomcsi cucmeMbl Maccoso2o OGCYKUBAHUS C OXUOaHUEeM 3asi8OK, peasupyroujux Ha
Hayaswiutics pouecc obCITyXugaHUsI U YKIOHSIIOWUXCS] om Hee2o. AHanuaupyemcsi nopsidoK hyHKYUOHUPOBAHUST U 8bI80-
Osmcsi Mamemamudeckue ebipaxkeHus Orisi 8eposIMHOcMel CoCMOsIHUL U OUeHUBaromCs1 rokasamesiu aghghekmueHocmu
GDYHKULIOHUPOBaHUST MaKUX CLCMEM.

Knroyeenle cnoea: cucmema, 3asieka, ciCmMemMa Maccogozo OBCITy)KUBAHUS, YKITOHEHUE om OBCIIyKueaHUs,, 8epo-
SMHOCMb.

The article states queuing systems with requests hold, answering on commenced servicing process and
deviated from it. The functioning sequence is analyzed, mathematical expressions are derived for state probability
and operating performance ratio of such systems is estimated.

Keywords: system, request, queuing system, deviation from service, probability.

B crartbe paccMaTpuBarOTCS CUCTEMBI MACCOBOTO OOCITY)KHBAHUSI C 0XKUAAHHEM 3asIBOK, YKJIOHSIOIIUXCS OT
HayaBIIerocs: npouecca odcryxuBanus. OO0CHOBBIBAETCS aKTyaJIbHOCTh UCCIIEOBAHNS CUCTEM TAaKOTO KJlacca.
BbIBOAATCSl aHAIMTHYECKUE BBIPAKEHHS JUISL OINPEAEIEHHsS BEPOSTHOCTH OOCITY)KMUBAHUS YKJIOHSIOLIMXCS 3a-
SIBOK, TIPOITYCKHOH CHOCOOHOCTH paccMaTpHBAaEMON CHCTEMbBI M BEPOSTHOCTEH €€ COCTOSHMH Uil Pa3iIMYHbIX
JVCIIUITIMH PEeOBIBAaHKS 3asIBOK B OUEPEAN.

Bo MHOrmx cimydasx paccMaTpuBacMas MaTeMaTH4IecKass MOJAENb (YHKIIMOHUPOBAHUSI CHCTEM MaCCOBOTO
o0cmyxuBaHus 00Jee COOTBETCTBYET peallbHbIM (PU3NUECKHM CHCTEMaM, M CIeI0BaTEIbHO, JaéT OoJiee TOUHbIE
OLIEHKH ITpolecca UX (QyHKIMOHUPOBAHUSL.
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PA3AEN: NPOBJIEMHbIE BONPOCbI NOCTPOEHUA CUCTEM U CPEACTB BKO

RESEARCH OF QUEUING SYSTEMS WITH DEVIATING
FROM SERVICE REQUESTS HOLD

V.V. Kuznetsov

The article considers queuing systems with requests hold, deviated from commenced servicing process.
The systems research applicability of such type is proved. The analytical expressions are given for servicing
probability of deviating requests, capacity of considered system and its state probabilities for different requests
queuing disciplines.

In most cases the considered mathematical model of queuing systems functioning more corresponds to real
physical systems, and consequently, gives more accurate estimation of its functioning process.

Moctynuna 10 mapTa 2015 roaa.
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Paccvampuesatomcesi nymu roebILEHUsT orepamusHOCMU paspelleHus1 HewumamHbiX cumyauul, 803HUKatOUUX Ha
obpa3suax 800pyKeHUSsI, 80eHHOU U crieyuarbHol mexHuku (BBT) e030ywiHo-KoecMmudeckol 060poHb! Poccutickol ®edepa-
UUU C UCTIOb308aHUEM 3KCriepUMEHMasibHO20 obpasya LieHmpa cumyauyuoHHo20 yripaerieHusi AO «[TITIT «lpaHumy. U3-
JIOXKEH OrbIm npakmu4eckoeo npumeHeHusi LICY Ons yrpaeneHusi mexHUYecKol 20MmOo8HOCMbIO MeppPUmopUaribHbIX
epyrnuposok BBT.

Knrouyesnble crioea: yeHmp cumyauyuoHHO20 yrpaerieHuUs], asmoMamu3upo8aHHasi CUCIEMa, PEMOHM, 800PYKeHUe
U 80EHHas1 MEXHUKa.

Ways of increase of efficiency of permission of the emergency situations arising on samples of arms, military and special
equipment (VVT) of Aerospace defense of the Russian Federation with use of an experimental sample of the Center of situa-
tional management of Joint stock company « The main technological and industrial enterprise «Granit» are considered. Expe-
rience of practical application of CSU for management of technical readiness of the VVT teritorial groups is stated.

Keywords: the center of situational management, the automated system, repair, arms and military equipment.

[orenumnanbhas >3¢pdexruBHoCcTh puMeHeHus: oopasuos BBT [1BO (BKO) no HazHaueHHIO XapaKkTepu3sy-
€TCs KOMIUIEKCHBIMU IMOKAa3aTeIIMU TEXHUUECCKOM TOTOBHOCTH, K KOTOPBIM OTHOCSATCA: KOS(l)(i)l/ILlI/leHT rOTOBHO-
ctu K, koapunment rexandeckoro ucnonb3oBanus Ky u koaddument oneparusHoi roroBHocTH Kor.

Tekyue 3HaYeHUs yKa3aHHBIX MOKa3zaTelel, OTpaXkalolluX ypoBeHb HajeskHocTn o0OpasioB BBT u kave-
CTBO MX JKCIUTyaTalllH, ONPEEISIOTCS Ha OCHOBE 3HaUeHNH HapaboTKu T M CpeHET0 BPEMEHH BOCCTAHOBIIE-
Hus Tp.

B mensx oGecriedueHus TpeOyeMOro ypoBHsS TeXHHUYECKOH roToBHOCTH obOpasma BBT (xapakrepmsyemoro

3HaYeHUAMH T 1 Tp), HEOOXOIUMO CTPEMHUTHCS K YBETHUCHHIO 1) M YMEHBIICHHUIO 3HaYCHUS 1.
M

Ha crajnu skcrutyaTanuu rnpejenbHoe 3HaueHne ~ ©  SIBISIETCS ITapaMeTpoM, ONpeessieMbIM POSKTHBIMU
pCIICHUSIMA ¥ Ka4eCTBOM M3TOTOBJICHHUS COCTaBHBIX dacTteil o0pasioB BBT. B cBs3u ¢ 3TuMm obecrieueHue Tpe-
OyeMoro ypoBHsI TEXHHMYECKOH roToBHOCTH K, MOXeT OBITH JOCTHIHYTO 3a cueT 3(p(eKTHBHOW OopraHH3aLUH
9KCIUTyaTalllH, BKJIIOYAsk TEXHUUECKOE 00CITy)KMBaHue U peMOHT 0oOpas3unoB BBT Ha MecTax mx auciokaruy.

B ciiouBIIMXCS YCIIOBHAX, KOT/Ia SKCIUTyaTallMOHHBIA NepcoHa 001agaeT HeloCTaTOYHOM TeXHUYECKOH
KBaJM(HUKaNKeH, 3HaYUTENbHAs POJIb B 00ECIIeYeHUH TPeOyeMOil TOTOBHOCTH TEPPUTOPHUATBHEIX TPYIITHPOBOK
BBT [1BO (BKO) nmpuHaANESKUT MPEIIPUAATHSIM IPOMBIILICHHOCTH.

s moBBIIeHUs AP PEKTHBHOCTH PabOT IO CEPBUCHOMY OOCITY)KHBaHUIO TEPPUTOPHAIBHBIX TPYIITHPOBOK
BBT I1BO (BKO) 8 OAO «I'lICO TIBO «I'paHuT» 3a c4eT COOCTBEHHBIX CPEICTB CO3AAH M MPOXOAUT IKCIIEPH-
MEHTaJIbHYIO anpoOariio TeppuTopuaibabii LlenTp cutyanmonHoro ynpasienus (LICY) pabotamu mo peMOHTY
u cepBucHomy obOcmyxkuBanuio (PCO). IlomydeHHBIH OnBIT pabOT MO YIPaBICHHUIO BBHIIOJHEHHEM pPEaIbHBIX
I'ocynapcTBeHHBIX KOHTpakToB noareepaui 3¢ dexruBHocTh LICY. ansHeliee passurue LICY HanpaBieHo Ha
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PA34EN: NPUMEHEHUE CUJ1 N CPEACTB BKO

pean3anuio NepCleKTUBHBIX TEXHOJIOIMH KOMIIJIEKCHON MOJAECPKKH ASHCTBUI TeXHUUECKOro nepcoxnana BBT
Ha OCHOBE JIMCTaHIMOHHBIX KOHCYJBTAIMH ONEPaTOpOB U3 COCTaBa OOEBBIX PacUETOB C MCIIOJIB30BAHUEM peEllle-
Uil o mareHTaM OAO «['LICO IIBO «I'parut» RU 2 531686, RU 130099 u np., a Takke MHTEPaKTUBHOU
AJIEKTPOHHOW PEMOHTHOMN JTOKYMEHTAIMH BOWCKOBOTO peMoHTa 00pa3ioB BBT Ha MecTax ux muciokamnuu.

JIUTEPATYPA
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[OCT 27.002-89. HapéxHocTb B TexHuKe. OCHOBHbIE NOHSATUSI. TePMUHbI U ONpeaeneHust.

2. TonoxeHne 06 opraHM3auMm CEPBUCHOTO 0BCNYXMBAHUS BOOPYXXEHUS U BOEHHOW TEXHUKW, MOCTaBMSIEMON rOCy4apCTBEH-
Homy 3aka3unky OAO «KoHuepH MNMBO «Anmas — AHTen» 1 ero A04epHNM 1 3aBUCUMbIM 06LLeCTBaM MO rocyAapCTBEHHOMY
060opoHHOMY 3aKasy.

ENHANCING PROCEDURES OF RESOLUTION
RESPONSIVENESS OF CONTINGENCY SITUATIONS ON ARMS
AND MILITARY EQUIPMENT SAMPLES OF THE RUSSIAN
FEDERATION AEROSPACE DEFENSE FORCE

V.l. Ponomarev, A.F. Strakhov

The potential intended application efficiency of AD (ASD) AME samples is specified by integrated indicators of
technical readiness which comprise the following: K:— readiness coefficient, K, — utilization coefficient and K,r — opera-
tional readiness coefficient.

The current values of the specified indicators representing the reliability level of AME samples and its run-
ning quality, are defined on the basis of operating time values T, and mean time to repair of T,.

To provide the required technical readiness level of AME sample (specified by T, and T, values) it's neces-
sary to converge to T, increasing and T, reducing.

At operation stage the extreme value T", is a parameter defined by design solutions and manufacturing
quality of AME samples components. Therefore, the providing of required technical readiness level K, can be
achieved through effective organization of running including technical maintenance a service of AME samples at
its deployment sites.

At existing conditions, when operating (maintenance) personnel have insufficient technical skills, the consid-
erable role in providing a required readiness of territorial groups of AD (ASD) AME addresses to industry enter-
prises.

In order to increase works efficiency on service maintenance of territorial groups of AD (ASD) AME in Joint
stock company «The main technological and industrial enterprise «Granit» the Center of situational control was
established from its own funds which passes the experimental approval of works on repair and service
maintenance (RSM). The obtained operational experience in real State contracts implementation control has
confirmed the CSC efficiency. The further CSC development stands for perspective technologies realization of
complex support of technical personnel activity on the base of combat crews operators remote advisory support
using solutions on Joint stock company «The main technological and industrial enterprise «Granit» RU 2 531686,
RU 130099 patents etc., and interactive electronic repair documentation of AME line (field) maintenance at its
deployment sites.

MocTtynuna 24 cdeBpans 2015 ropa.
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WCCNEOQOBAHUA B COEPE NPOEKTHO-
KOHCTPYKTOPCKUX U TEXHONOMMYECKUX PABOT
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OfbIT PASPABOTKU 'rEHEPATOPA
HA TAPMOHUKAX KBAPLIEBOIO PE3OHATOPA
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Noka3aHo, 4mMo ecrnu MOWHOCMb, pacceugaemasi Ha pe3oHamope, npesocxodum Hexkomopsbili npedes, mo 8 eeHe-
pamope 803MOXHO rosierieHUe MoboYHbIX KorebaHuli Ha YHMepMoHax 8bIXOOHOU 4acmombl.

Knroyeeble crioea: 2eHepamop Ha eapMOHUKaX Keapuesozo pe3oHamopa, nobouyHble kKonebaHus, npedesbHasi
MOWHOCMb Ha pe30Hamope.

The article demonstrates that if the power dissipated in resonator cavity exceeds some limit than the generator may
cause unwanted oscillations in the output frequency undertones.
Keywords: harmonic oscillator crystal, adverse fluctuations, limiting power to the cavity.

[Tpu pa3paboTke reHepaTopa Ha rapMOHHMKaX KBaplEBOTrO0 pe3oHaTopa. beiio oOHapyKeHO MaJION3BECTHOE
SIBJICHUE, COCTOSILEE B TOM, YTO BO3MOXKHO ITOSIBJICHUE MOOOYHBIX KOJIeOaHNI Ha YHTEPTOHAX BBHIXOJHOM 4acTo-
Thl. OHO BO3HMKAET €CJIM MOIIHOCTh, paccerBaeMas Ha Pe30HaTOpe, NPEBOCXOIUT HEKOTOPYIO BEJIMUMHY, KOTO-
past MOXeT OBITH MEHbIIIE 3HAUCHU S, YKa3aHHOTo B TY.

CdopmynmpoBaHbl peKOMEHIANNN, KOTOPHIE MO3BOJAT pa3padOoTYMKaM H30eXaTb MOSBICHUS MOIOOHBIX
KoJIcOaHHH.

JIUTEPATYPA

1. MnoHckun A.®. n ap. TpaH3NCTOPHbIE aBTOreHepaTopbl METPOBbIX BOSH, CTabunnanpoBaHHble Ha MEXaHW4eCcKUX rapmo-
Hukax kBapua. — M. Cesisb, 1969.
2. Anbtwynnep I.B. KBapueBas crabunusaums vyactotbl. — M. CBssb, 1974.

DESIGN EXPERIENCE
OF QUARTZ RESONATOR HARMONIC GENERATOR

A.N. Bruevich
During quartz resonator harmonic generator designing the little-known phenomenon was disclosed lying in the fact that
the occurrence of unwanted oscillations on output frequency undertones is possible. It occurs in case if the power, dissipated
in the resonator cavity, exceeds some value which may be less than the value specified in the technical specification.
The recommendations which allow design engineers to avoid such oscillations were formulated.

Moctynuna 20 c¢eBpans 2015 roaa.
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METOLOM MAKCHUMAJIbHOI O NMPABAOINOLOBUA
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B.B. BbibopHOB
urxxeHep 1 kameaopuu, NMNAO «HIO «Anmas», e. Mockea
E-mail: wybornov64@mail.ru

Paccvampusaemcsi peweHue 3aldaqyu onpederieHusi OMyiepo8cko2o coguea HYacmomb! MEmoOOM MaKCUMarbHO20
rpasdorodobus.
Knroyeesnble crioea: ghyHkuus npasdoriodobus, aghghexkm Lonnepa.

The task solution of Doppler frequency shift determination using the maximum-likelihood technique is considered.
Keywords: likelyhood function, Doppler effect.

B crathe paccmarpuBaeTcsi BO3MOXXHOCTh TPHUMEHEHHUS METOJa MaKCHMAaJIbHOTO MPaBIOTOAO0US IS
HAXOXKJCHUS TOYHOTO 3HAYCHUS JOIUICPOBCKOIO CIBUTA 4acTOThI s nupoBbix PJIC, 3Has HOMep 4acTOTHOU
BBIOOPKHM CHTHAJIa ¢ MAKCUMAJIbHON aMIUTUTY ION MOCIIE TPOIIELyPhl ObICTPOro npeodpaszoBanus Dypbe.

JI71st OlleHKM TOYHOCTH OTPEIETCHHSI TOTIEPOBCKOTO CMEIIEHUS YaCTOThI MTPOaHATM3UPOBaHA 3aBUCUMOCTh
cpennero kBaapatuaHoro otkioHeHus (CKO) momnepoBckoil 4acTOTHI OT OTHOIICHUS] CHTHAJ/IITYM.

ITo pe3ynbraraM MaTeMaTHYECKOTO MOJIEIMPOBAHMS CJENIaH BBIBOJ O TEOPETUYECKU BBICOKOH TOUHOCTH
npejuiaraeMoro Meroja. [Ipu oTHoIeHNH «curHa/urym» He xyxke 15 1b CKO oT UCTHHHOMN 9acTOTBI COCTABIISI-
er He Ooiee 2 I'1n.

HemnocratkoMm mMeToa sSBIIIETCS OTHOCHTEIBHO OOJBIION 00BEM MaTeMaTHIECKUX BBIYUCICHUH (MaKCHMYM
(hyHKIIMY TIpaBIOMIO00US HAXOAUTCS YUCIIEHHBIM METOJIOM).
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DOPPLER VELOCITY DETERMINATION
USING MAXIMUM-LIKELIHOOD TECHNIQUE

V.V. Vybornov

The article states the application possibility of maximum-likelihood technique for precise value determination of digital ra-
dars Doppler frequency shift, knowing the number of frequency signal sampling with maximum amplitude after fast Fourier
transformation (FFT) procedure.

To estimate the precise value of the Doppler frequency shift the mean square deviation (MSD) dependence of the Dop-
pler frequency from signal-to-noise ratio was analyzed.

Based on results of mathematical modeling the conclusion was made on theoretically high accuracy of suggested tech-
nique. In signal-to-noise ratio not worse than 15 dB the MSD from true frequency comprises not more than 2 Hz.

The relatively large volume of mathematical calculations (maximum+likelihood function is found by numerical technique)
is the limitation of the method.

Moctynuna 15 ausaps 2015 ropa.
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HEKOTOPGIE BOIPOCbI UCI10/Ib30BAHUAA
KUBEPITPOCTPAHCTBA KAK COEPbI CHUI10BOIO
NPOTUBOBOPCTBA’
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B.10. ®eokTncTOB KaHOUGam MexXHUYECKUX HayK,
Oupexmop rio Hay4yHou memodoriozuu, AO LIHN SUCY, e. Mockea
E-mail: feoktistov@cniieisu.ru

B cmambe paccmampusaomcsi MpuHYUnuaibHbie mMemodosioeudeckue rnooxolbl K UCMOMb308aHUIO Kubep-
rnpocmpaHcmea 8 kKayecmee cghepbl Curo8o20 rnpomusobopcmea 8 B80eHHbIX KOHhriukmax bydyujezo. Kubep-
rpocmpaHcmeo, Hapsidy ¢ YembipbMsi (hU3UHECKUMU cghepamu 8eOeHUsT 80EHHbIX Aelicmeuti, CmaHo8UMCsT HO8bIM
nepcriekmueHbiM GoMeEHOM 60LiHbI. B pamkax amozo mpebyemcsi ariybokoe muameribHoe U3yYeHUE CyLuecmesyouux
8 apMUusiX 3KOHOMUYECKU passumbix cmpaH KOHUenmyarsbHbIX no0xo008 K orepauyusiM 8 KubepripocmpaHcmee, a
markke 8HUMamerbHbIU aHanu3 npakmuyeckozo orfbima fno ¢hopmuposaruto KubepkomMaHO08aHUsI 8 800PYKEHHbIX
cunax CLLA.

Knrouesnle cnoea: kubepnpocmpaHcmeo, kubepesoliHa, KubepkomaHOosaHUe 800PYXEHHbIX cursl, KUbepo-
nepauyusi, delicmeusi 8 kubepripocmpaHcmese, kubepbeszonacHocmb, cghepa 800pyKEHHOU 6opbbbl, UHGhopma-
UUOHHOEe npocmpaHcmeo.

This article examines fundamental methodological approaches to cyberspace usage as the power struggle
sphere in military conflicts of the future. Cyberspace, together with four physical domains of military operations,
becomes a new challenging domain of warfare. Within this framework, there is a need for in-depth examination of
conceptual approaches to cyberspace operations in the armies of economically developed countries, as well as
thorough analysis of the United States Cyber Command activation.

Keywords: cyberspace; cyberwar, Armed Forces Cyber Command, cyberoperation, activities in cyber-
space, cyber security, warfare domain, information domain.

«KubepBoitHa» — NOMYISPHBIA TEPMUH, BIIEPBEIE TIOSBUBIIUICS B CIICIIMATBHOMN TUTepaType B Hadane 90-x
rogoB XX B. OmHAKO €IUHOTO MOAXO0Ja K 3TOMY MOHATHIO y CIEIHATICTOB HET U CerogHsI. TepMUHOJIOTHS B
cepe nesITeNbHOCTH B KHOEPIIPOCTPAaHCTBE (B TOM YHMCIIE M B BOCHHBIX LEJISIX) HY)KAaeTcsi B pa3paboTke u odu-
IUATEHOM yTBEPKICHUH.

B 1993 r. Jlixon Apkynmia u I3Bug Pordensar u3 koprnoparmmn RAND ony6nukoBanu CTaTeio MO 3aro-
noBkoM «Hactynaer kubepBoitHay. Mup BcTynuin B MHQOPMALMOHHYIO BIIOXY H, IO CJIOBaM aBTOPOB, «UH(OP-
Malusi CTAHOBHUTCSl CTPAaTErMYECKUM PECYpCOM, KOTOPBI B MOCTHHAYCTPUAIBHYIO 3Py MOXET OKa3aThCs
HACTOJIBKO K€ LIEHHBIM M BIUSATEIBHBIM (PAKTOPOM, KaK KamuTaji U paboyast CHiia B 3py HHAYCTPUAIBHYIO.

Cratbs [Ix. Apkymuia u Jl. PoHdenbara BriepBbie 0CTaBriIa BOIPOC 0 HEOOXOANMOCTH pa3pabOTKH «HO-
BOW BOGHHOM JOKTPHHBI, B KOTOPOH ObLIH OB ONpe/iesieHbl BU/IBI U XapaKTEPUCTHKN HEOOXOIUMBIX CHJI, MECTa U
CIOCOOBI NX Pa3BEPTHIBAHMS, CIIOCOOBI ISHCTBHI 10 OTHOILEHHUIO K IIPOTHUBHUKY». AMEPUKAaHCKHE CIICIIHAINCTEI
MOTYePKUBAIOT: «BOmpockl 0 TOM, Kak W TAe pa3BepHYTh Kakhe BHIBl KOMIBIOTEPOB, CEHCOPOB, ceTel u 0a3
JAHHBIX MOXKET CTaTh CTOJb )K€ BaKHBIM, KaK KOTAA-TO OBLT BOIIPOC O pa3BEepTHIBAHUU OOMOApIUpPOBIIUKOB H
TOJIAEPKUBAIOIINX UX CHJI U CPEACTBY.

B 2010 r. B Boopyskennbix cuiax CILA 6bu1o chopmupoano Kubepkomannosanue. B CIIA pe3ko aktu-
BU3HPOBAIHCH pabOTHI B 00JaCTH (HOPMUPOBAHHS TEOPETHUECKUX OCHOB «KHOEPBOWHBI» U MPETBOPEHUS UX B
MPAaKTUYIECKYIO TUIOCKOCTh MCIIONB30BaHUS KHOEPIPOCTPAHCTBA B BOCHHBIX IIeNsAX. Pe3ynpraToM 3T0# paboTHI
ctai Beinyck B epainie 2013 r. opunmanshoro uznanus Hacrasienust OKHIL JP 3-12 «Onepaunu B knbepmpo-
ctpanctBe» («Cyberspace Operations»).
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KiroueBo#t kaTeropueid «KuOEpBOHHBD) SBISETCA IMOHATHE «KHOepmpocTtpaHcTBay. JokymeHnTt JP 3-12
omnpezensier: «KubepnpoctpaHcTBo, Oyay4n rio0aibHbIM JOMEHOM BHYTPH MH(OPMAIMOHHOTO MPOCTPAHCTBA,
SBIISICTCS. OAHUM U3 IISITH B3aMMOCBS3aHHBIX JOMEHOB, IIPH TOM, YTO OCTaJIbHBIE YETHIPE SBIAIOTCA (QU3HIECKH-
MH — BO3JyX, Cylla, Mope U KocMoc». KubepnpoctpaHcTBo, B opuIanbsHON TPAKTOBKE aMEPUKAHCKOTO BOCH-
HOTO BEJOMCTBA, COCTOMT M3 «MHOXECTBAa Pa3HOOOPA3HBIX M YacCTO NEPECEKAIOINXCsl CeTel, a TaKKe sueeK
(ymroboe ycrpoiicTBo uiM Jiorudeckuii oobekT ¢ IP anpecom winu 1pyrov aHamOrMYHBIA HUASHTH(UKATOP) B ATHUX
CEeTSIX M CUCTEMHBIE JaHHBIE (TaKue KaK MapIIpyTHbBIE TaOIHUIIbI), KOTOPbIE UX MOJAEPKUBAIOTY.

Hns dopmupoBaHus Goyiee YETKOTO MNPEACTABICHUS O CYIIHOCTH KHOEPIPOCTPAHCTBA, B JOKyMEHTE
OKHIII BC CIIA oHO mpencTaBieHO B BHJIE TpeX CJIOEB: (U3MUYECKOW CETH, JIOTMYECKOW CeTH M KHuOep-
MePCOHAIBHOTO CIIOS.

B amperme 2015 r. 601 u3gan moxkymenT MO CHIA «The Department of Defense Cyber Strategy». B mem
oTMevaeTcs, 4To B BoopykeHHbIX cmiax CIHA ¢ 2012 r. Haganmochk GopMupoBaHHue Tak HazbBaeMbIX CH Iis
pemenns kuoep3amay (Cyber Mission Force), YMCI€HHOCTh KOTOPBIX B HACTOSAIIEE BPEMs COCTaBHIIA OKOJIO 6,2
TBHICSIY KHOEP-0TIepaTopoB.

INoaroroska BoopyxeHHbIX cun CIIA k BeneHHIO omepanuii B KHOEPIPOCTPAHCTBE PacCMAaTPUBAETCS B
CIIIA B xaduecTBe OAHOTO U3 MPUOPUTETHBIX HAIIPABICHNUI BOEHHOTO CTPOUTENLCTBRA.

OpHako B COBPEMEHHOH BOIHE NeHCTBUSA B KHOEPIPOCTPAHCTBE, IO MHEHUIO OT€YECTBEHHBIX IKCIEPTOB,
Oy/syT UIMETh BCIIOMOTaTeJIbHBIN, TOTYMHEHHBII XapaKTep 110 OTHOLICHUIO K BOGHHBIM (00€BBIM) JICHCTBUSIM.

Omnepanyy Win ASHCTBUS B KHOEPIIPOCTPAHCTBE CETOAHS HYKIAIOTCS B YETKOM 3aKOHOJATEIILHOM PETyJIH-
pOBaHMM Ha HAIMOHAJIHHOM M MEXKIYyHapoJHOM ypoBHE. TpeOyercst BRIpaOOTKa €AWHON JOKTPUHBI pearnpoBa-
HUS Ha YTrpo3bl B KHOEPIPOCTPAHCTBE, CBSI3aHHBIE C €r0 UCIIOJIb30BAHUEM B IIPOBOKALMOHHBIX MJIM arpeCCHBHBIX
nemsix. [Ipu sTom dopmupoBaHue TOKTPUHAIBFHON OCHOBHI NeiicTBrii Boopykenubx Crnt PO B kubepripocTpan-
CTBE HEBO3MOJXKHO B OTpPBIBE OT BHIPAOOTKM OOINET0 POCCHHCKOTO MOAXOAA K MPHUMEHEHUIO MEXIyHapOJHOTO
mpaBa B KHOEPIIPOCTPAHCTBE.
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SOME ISSUES OF CYBERSPACE USE AS WARFARE DOMAIN

V.U. Feoktistov

The «Cyberwar» is a popular term, which appeared in professional literature in early 90™ of XX century. However there
are no uniform approaches towards this definition up to date. Terminology in the area of cyberspace activities (including mili-
tary) needs formulation and official sanction.

In 1993, John Arquilla and David Ronfeldt from the RAND Corporation published an article «Cyber War Is Coming». The
world has entered information age, and in the words of the authors, «Information is becoming a strategic resource that may
prove as valuable and influential fact in the post-industrial era as capital and labor did in the industrial age».

This article initiated a necessity to «imply developing of a new doctrine stipulated the types and required potential of
forces, sites and techniques of its deployment, mode of actions against an enemy’s side». J. Arquilla and D. Ronfeldt stressed
the idea: «How and where to position what kinds of computers and related sensors, networks, databases, etc. may become
as important as the question used to be for the deployment of bombers and its support functions».

In 2010 a new US Cyber Command was embodied in the US Armed Forces. The US activated works on the Cyber
warfare theoretical basis forming and practical activities for the military purpose. As a result of these efforts the US Joint Chiefs
of Staff (JCS) issued an official Joint Publication JP 3-12 «Cyberspace Operations», which was presented to public in
February 2013.

A key category of «Cyberwar» is «Cyberspace» concept. The JCS JP 3-12 publication states: «Cyberspace, while a
global domain within the information environment, is one of five interdependent domains, the others being the physical
domains of air, land, maritime, and space». The Cyberspace, according to Ministry of Defense official version, consists of
«many different and often overlapping networks, as well as the nodes (any device or logical location with an Intemet protocol
address or other analogous identifier) on those networks, and the system data (such as routing tables) that support them».
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To provide more clear-cut idea of the cyberspace content, the Joint Publication 3-12 describes cyberspace in terms of
three layers: physical network, logical network, and cyber-persona.

In April 2015 «The Department of Defense Cyber Strategy» document was published. The document states that the US
Cyber Mission Force with total strength of 6200 cyber warriors (operators) was initiated in 2012.

The readiness of the US Armed Forces for cyberspace operations is considered as priority area of the US development
of military capability.

However, according to the Russian military experts opinion, cyberspace operations in modern warfare will have an auxil-
iary and subordinated nature with regard to military (combat) operations.

Nowadays the Cyberspace operations or activities need legal regulations both on national and global levels. A unified
doctrine to prevent provocative or aggressive use of cyberspace is to be developed. Herewith, the Russian Armed Forces
doctrinal foundations for cyberspace activities are to be closely connected with the overall Russian approach to international
law in cyberspace implementation.

Moctynuna 10 ceHTA6psa 2015 roaa.
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