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K 90-JIETHUIO B.Il. EOPPEMOBA

22 wmapta wucnonHsercs 90 JeT €O AHS POXKICHHS
Bennamuna [TaBnosuua Edpemora.

Axagemuk B.I1. EdpemoB — kpynHbIii yu€HbIi B 00acTH
PaIMOTEXHUKN M JIEKTPOHUKH. MM co3gaHa oTeuecTBeHHAs
Hay4Has IITKOJIa TEOPHH U TEXHUKHU CHCcTeM BowckoBoit [IBO.

Bennamun IlaBmoBuu EdpemoB pommncs B TambOose
B 1926 roxy. [locie oxonvanmss MOCKOBCKOTO TEXHHKYMa CBSI3H
B 19 ner magan padorats B HWM-20 (aeme HTL[ «HUOMN»,
Bxomamuii B cTpykTypy I[IAO «Hay4yno-npon3BojcTBEHHOE
oObeaMHEHNE «AJMa3» M. akanemuka A.A. Pacmnerunay),
B KOTOPOM TPOILEN BCE 3TAlbl CIIyKEOHOH JIECTHULIBI OT TEXHH-
Ka JI0 TeHepaIbHOT0 KOHCTPYKTOpA.

B 1951 roxy 6e3 oTpbiBa OT MPOU3BOACTBA OH OKOHYHII
BEeYEpHEE OTHCNIeHNE MOCKOBCKOTO JIIEKTPOTEXHHYIECKOTO
WHCTUTYTA CBSI3U MO CHENUAIBHOCTH «PaanocBsA3b U panno-
BelllaHUe». Byay4dn CTyIEeHTOM, OH y4acTBOBaJI B pa3paboTKe MPUEMHON CHCTEMBI MEPEOBON B TO
BpeMsl PaMOJIOKAIIMOHHON cTaHIuu opyauiiHoi HaBoaku COH-4 u mpuOOpoB ympaBieHHs apTHILIe-
puiickum 3eHUTHBIM orHEM (ITY A30).

B navane 50-X TOHOB pPe3KO YXyIIIMIACh MEXIyHAPOAHAs 0OCTAHOBKA M PYKOBOJICTBOM CTPaHBI
OBUTO PUHSATO perieHre o cozaanuu cucteMbl [IBO MoCKBBL, OCHOBY KOTOPO# cOCTaBIsIa 3€HUTHAs
paketHas cucrtema C-25 «bepkyt». Beanamun [1aBnoBrd ObUT pUBIEYEH K STUM paboTaM B Ka4eCTBE
IJIABHOT'O HACTPOMIIMKA aIapaTypbl Ha IOJMOCKOBHBIX 00bekTax cucteMbl [IBO. B aTol momkHOCTH
OH, COBCEM MOJIOJION YEJIOBEK, MPOSBII ce0sl KaK OTJIMYHBIA OPraHU3aTop W TANAHTIUBBIA WHKEHED,
3a 4yTO OBUT OTMEYEH CBOEW MEepBOW TOCYdapCTBEHHOW Harpamoil — opaeHoM Tpymosoro Kpacuoro
3HaMEHHU.

TexHuueckue uaeu, 3anoxeHHole B cucrtemy C-25, 6bumm BoctpuaaTel B.IT. EdpemoBbiM Kak
0a30BbIe I COBEPILEHHO HOBBHIX Pa3pabOTOK NPUMEHUTENHHO K TEMaTHKE, KOTOPOH 3aHUMAJIOCh €ro
npennpusitue. B 1954 rogy on, Oyay4dn Ha3HA4YeHHBIM Ha JIOJDKHOCTH 3aMECTHTENsl TJIABHOTO
umxenepa HUUN-20, Bo3riaBui paboThl IO CO3IaHMIO MOOMIBHOTO 3€HUTHOTO PAKETHOTO KOMILIEKCA.
CdhopMupoBaHHBIH UM KOJUIEKTHB €JUHOMBIIIJICHHUKOB CMOT PEIINTh CJIOXKHEHIINE TEOPETHIECKHE U
NPOM3BOACTBEHHO-TEXHUYECKUe Bompockl o co3panuio 3PK «Kpyr», 3a paspaborky koToporo u
npuHATHE Ha BoopykeHue BoiickoBoi [IBO B.II. EdppemoB B 1966 romy Obut HarpaxiaéH oplieHOM
Jlenuna.

B 1967 romy 3a BbIgarOmMiCA BKIAJ B TIOBBIIIEHHE OOOPOHOCIIOCOOHOCTH TOCYAAapCTBa
B.I1. EppemoB Obu1 yaocTtoeH JIGHMHCKON mpemMuiM, B O3TOM XK€ IOy €My IOCJIe 3allUThl
KaHIUAATCKOM TUCCepTaIiy MPUCYKIAETCsl yu€Has CTENEHb JOKTOpa TEXHUUECKHX HayK.

B 1968 rony B.I1. EdppemoB cTaHOBHUTCS AUPEKTOPOM — TIIABHBIM KOHCTPYKTOPOM.

[lon ero HemocpenCTBEHHBIM PYKOBOJICTBOM M C JIMYHBIM YYAaCTHEM B IIOCIEIYIOLINE TOABl ObLI
BBIMIOJTHEH IIETBIH sl KPYMHBIX paboOT MO CO3AaHUIO MEPCHEKTHBHBIX 3EHUTHBIX PAaKETHBIX
KOMIUIEKCOB U cucTeM BolickoBoi I1BO.

B 1971 rony Ha BoopyxeHnue nocrynaet MoomibHbIH 3PK «Ocay a1 MOTOCTPEIIKOBBIX JUBU3UH,
crocoOHbIH 3(h(hEeKTUBHO penraTh OOOPOHHUTENBHBIE 33124k Ha MapIie U B YCIOBUSIX (PPOHTOBOTO 0OSI.
OH ObIT TIPUHST Ha BOOpYXKeHHE B 25 cTpanax mupa. 3a pa3paboTKy 3TOro KoMIulekca Bennmamuny
[TaBnoBuuy Edpemoy npucsoeno 3Banue ['epos Conuanucruueckoro Tpyna, oH Harpaxxa&H BTOPHIM
opaeHoM JleHuHa.

K aTomy BpemeHHM Ha HpEANpUSATHH CIOXKWJIACh HAYYHO-TEXHHYECKAs IIKOJa, ObUT MPHOOpETEH
HEOLCHUMBIA TNPAKTUYECKHH OMNBIT CO3/AaHUSl CaMBIX COBPEMEHHBIX OOOPOHHUTENBHBIX CHCTEM
BoiickoBoii [1BO.
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CrenyronyM 3HaKOBBIM 3TanoM B fesitensHoctr B.I1. Edpemosa Obu1a pazpadorka 3PC C-300B.
[lo yka3aHMIO TOCYZAapCTBEHHOI'O 3aKa3uMKa 53Ta CHUCTEMa CO3[aBajach IO €IUHBIM TaKTHKO-
TeXHHMYECKUM TpeOoBaHusAM Kak yHubumupoBannas 3PC C-300 B wuHTEpecax U C Y4ETOM
0COOCHHOCTEH pa3Hbix BUA0B Boopyxénubix Cu: st Boiick [IBO — C-300I1, qyis dmora — C-3000,
st CyxomyTHbIX Boiick — C-300B.

B 1983 romy 3PC C-300B Obuia mpuHSATa Ha BOOpYXEHHE. DTa cucTeMa Oblla CHOCOOHA
0OpOTBCA HE TOJBKO C a3pPOANHAMHYECKHMH LENSIMHU, HO U o0ecreyrBaia MOopaXeHne TaKTHYECKUX U
OTIEepPaTUBHO-TAKTUUECKUX OaJTuCTHYecKuX pakeT. B aTom ke rony B.I1. EdpemoB cran renepaisHbIM
KOHCTPYKTOPOM.

3a pazpabotky 3PC C-300B B 1984 roxy B.II. EppemoBy Oblo MpHCYXAE€HO 3BaHHUE JiaypeaTa
I'ocymapctBeHHO# pemuy, a B 1986 rony oH ObUT HarpaXxIEH TpEeThUM opaeHOM JIeHnHa.

B 80-e rompl cpemcTBa BO3AYIIHOTO HAaMaJeHHUA 3apyOeXHBIX TOCYJApCTB TOTIOIHSIOTCS
CHCTEeMaMH BBICOKOTOYHOTO opyxwus. st 60pp0sl ¢ HIMHU of pykoBojactBoM B.I1. Edpemosa Obiia
paspabotana u B 1986 rony npunsta Ha Boopyxenue 3PC «Top» Maioit 1anbHOCTH, KOTOpas CTajia B
CBOEM KJjacce TepBOoH B Mupe MoOwnbHOM cuctemoid [IBO ¢ BepTHKanbHBIM CTapTOM PAaKeT,
pasMELIEHHON Ha OJHOM I'YCEHHYHOM IACCH BBICOKOM NMPOXOAMMOCTH. B mocnenyromue roasl 3Ta
cUCTeMa Ipollia MoAepHu3anuio 1 B 1991 roay npunsaTa Ha BoopyxeHue Kak cuctema « Top-M1».

B 1992 rony Bennamun IlaBnoBuu EdpemoB Obu1 u30paH AeHCTBUTENBHBIM WIEHOM AKaIeMHU
HayK KaK y4EHbIH, ONpeleIMBIINI IIyTH Pa3BUTHS PaiuOIOKALMOHHON TEXHUKH M HH(OPMAaLMOHHBIX
CHUCTEM, MOJIOKEHHBIX B OCHOBY mnoctpoeHust cpeacts I[IBO u IIPO, npeBocxomsmux mydmiue
00pa3iipl 3apy0e)KHON BOSHHON TEXHUKHU.

B 1997 romy mom pyxoBoactBom B.IL. EdpemoBa ©Oputa 3aBeprmena pa3paboTka
Monepam3npoBaHHoi cucremMbl C-300B  «AmnTei-2500», cmocobOHoi 3hdekTnBHO O6OpOTHCST C
HECTPAaTEernYeCKUMH OaJUTUCTHYECKUMU DPaKeTaMH CpelHEH NalbHOCTH. 3a 3Ty paboTy OH ObLl
YJOCTOEH 3BaHus Jaypeara ['ocynapcrBeHHol npemuun Poccuiickoit @enepanuu.

Mmuoro cun B.II. EdpemoB otmaBan moaroroBke mononoi cmensl. Cbime 20 ner BenmamuH
[MaBnoBuu 3aBenoBan kadeapod MHUPDA. Um co3mana HaywHas IIKoJia MO WHQOPMAIUOHHBIM
CHCTEMaM pPeajbHOTO BPeMEHH, IOATOTOBICHBI M BOCITUTAHBI HAYYHBIC KAIPBl 3TOTO HAMPABICHHUSI.

Ilocnme cosmamms B 2002 rTOomy KpyHHEWINEH WHTETPHPOBAHHON CTPYKTYpHI OOOPOHHO-
npomeinuieHHoro komruiekca — OAO «Konmepr I1BO «Anma3z-AHTel», 00beIUHHUBIICH MHOTHE
NPEANPUSTHS, CBSI3aHHBIE C CO3JAHMEM BOOPYKEHHS M BOCHHOW TEXHHKH TPOTHBOBO3IYIIHON
o0opownsl, B.I1. EdhpemoB Obl1 HazHaueH reHepanbHBIM KOHCTPYKTOpoM 3Toro Konuepna. 1 Ha sTomM
MOCTY OH BJIOKHJI BCE CBOU CHJIBI M 3HaHUA B Jieno pa3Butus cucteM [IBO-ITPO.

B 2006 rony B.I1. Edbpemor Obl1 HarpaxaéH opaecHoM «3a 3aciyru nepen OTedecTBOM» BTOPOU
CTETEHH.

I'enepanbHbiii KOHCTpYKTOp Bennamun IlaBnoBuu EQpemor ckonuancs 16 cenrsops 2006 roaa.
MHorue ero HaydHble WAEU OCTAINCHh AKTyaJbHBIMHM, W 3TO TOT 3a/€l], TOT HAYYHBIA MOTEHIIHAI,
KOTOPBIi Oy/IeT pa3BUBaTh U YKPEIUIATH 000pOHHOE MorymiecTBo Poccuu.

I'enepanbHBI AUPEKTOP k/lm /

ITAO «HIIO «Anma3sy P e A — B.B. Heckopozaos
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Paccmampusaemcs noHamue «0ocmamoyHOCMb 8030y WHO-KOCMUYECKOU 0B60POHbI», 80MpOChl e€ OUeHKU
u obecrnieqyeHus.

Knroyeesnble cnosa: docmamoy4yHOCMb, roka3amerb, 3¢hgheKmu8HOCMb, yepo3bl, yuepb, npoesHo3uposaHue,
coepxxugaHue.

The article considers the concept of «aerospace defense sufficiency», its estimation and ensuring issues.
Keywords: sufficiency, index, effectiveness, threats, damage, prediction, deterrence.

B nacrosiee Bpemst npu pemenun 3axa4 BKO oxunaemast 3¢h(heKTHBHOCTh BO3MOXKHBIX BaApPHAHTOB JIEH-
CTBUM CBOMX BOMCK IPOTHB IPOTHO3UPYEMBIX BApUAHTOB JACUCTBUM NPOTUBHUKA OLEHUBACTCS, B OCHOBHOM,
oxunaemeiMu notepsimu CBKH. Onnaxo nmotepu CBKH He mo3BonsioT ckas3ats, OyaeT nu obecredeHa 3aiuTa
06opoHseMBbIX 00BEKTOB Ha YPOBHE, HE MPEBBIIIAIOIIEM MpUeMIIeMbIi yiep0. boiee nienecoodpa3Ho oreHUBaTh
s dexruBHOCTE BKO ¢ mo3ummii 10CTaTOYHOCTH, CpaBHHUBas oxkupaemoe konudectBo CBKH, BeImomHHUBIINX
3a7ady yaapa 1Mo oObeKTaM, C MpelesbHO JAOIYCTUMbBIM MX KOJIMYECTBOM, NPHU KOTOPOM ymiepd oObeKkTam He
NPEBBIIAET YPOBEHb NpHemsieMoro ymepOa. IIpeanararorcss mokasarenn sl OoLeHKH JgoctarogHoctd BKO,
MOAXOM K UX OIPENIEJICHHUIO i PACCMATPUBAIOTCSI BO3MOXKHBIE ITyTH 00ecTIedeH st X TpeOyeMbIX 3HAYCHUH.
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AEROSPACE DEFENSE SUFFICIENCY ESTIMATION
AND ENSURING TECHNIQUES

A.N. Kovalchuk, Yi.l. Mushkov

Nowadays, for aerospace defense tasks solving, the anticipated effectiveness of possible friendly forces
options against prospective enemy options is estimated generally by expected losses of aerospace threats.
However, the aerospace threats losses do not indicate whether the protection of defended objects would be
ensured at the level not exceeding the acceptable damage or not. It is more reasonable to estimate the aerospace
defense effectiveness from the standpoint of sufficiency, comparing the expected number of the enemy
aerospace threats fulfilled its striking mission against maximum allowable number of objects where the objects
damage is not exceeded the acceptable damage level. Necessary indexes for estimation of aerospace defense
sufficiency and approach of its characterization are proposed; the possible ensuring techniques of its desired
values are considered as well.

Moctynuna 20 aBrycTta 2015 ropa.
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B uHmepecax obecnedeHusi ycmodl4ueol merneko0ogol paduoces3u npu omcymcmeuu npsmol eudu-
mMocmu u obecrnieyeHusi Ka4HecmeeHHO 60s1ee 8bICOKO20 YPOBHS CKPbIMHOCMU U MoMexoycmoudueocmu rpedrna-
eaemcsi UCIo/b308aHUe C8epXWUPOKONOIOCHOU paduocesiau C UCrofb308aHUeM 8 Kayecmee repedamyuka
e2eHepamopa c8epxXKopoMKUX 8UOEOUMITYITbCO8.

Knrodeeble cnoea: 3eHUmHasi pakemdasi cucmema, C8epXWUPOKOMNOMOCHbIU paduocueHal, cucmema
mesiekodoeoll cesi3u, peghpakyusi, MOMexXoycmolyugocms, YibMpPaKopPOMmMKO80OIHOBbIU Auana3oH, ceepxKopom-
Kue 8udeouMybCbl, CekmpasnbHbIl aHanus, dughpakyus.

In order to provide the robust telecode communications in the absence of line-of-sight coverage and ensuring of higher
level of communications security and jamming resistance it's suggested to use an ulfra-wideband radio communication as a
transmitter of ultrashort videopulses generator.

Keywords: air defense system, ultra-wideband (UWB) radio signal, telecode communications system, refraction,
jamming resistance, UHF band, ultrashort pulses, spectral analysis, diffraction.

B kauectBe palfuOHAJILHOT'O HAaIpaBJICHUSA COBEPHICHCTBOBAHUA CHUCTEMBI TeHeKOHOBOﬁ CBA3U TMCPCIICKTHUB-
HBIX 3PC mpeyiaraetcs MCMOIb30BaHUE CBEPXIIMPOKONIOIOCHON PAaHOCBS3U C MCIONB30BAHAEM B Ka4eCTBE Iepe-
JATYMKA TEHEPaTopa CBEPXKOPOTKHUX BUICOUMITYILCOB. Pa3znuuHblil (QU3NYECKU MEXaHWU3M PacHpOCTpaHCHUS
Pa3UYHBIX COCTABHBIX YACTEH CIEKTpa M3IIy4aeMOro CBEPXIIHMPOKOIIOIOCHOTO PaJHOCUTHAA TIO3BOIUT ITAPHPO-
BaTh CYIICCTBYIOIUE OTPaHIICHUS 30HBI YBEPEHHOH TEIECKOJOBOW paMOCBI3U 30HOH MPSMON BHIMMOCTH.

[Ipemmaraercst BEITOIHUT AaHTEHHY U CBEPXIITUPOKOIIOIOCHON TEIEKOIOBOW paaHoCBs3U B BHIE Habopa
OTJENBHBIX M3NIydYaTellel, IMEIONINX Pa3IMIHYI0 AJIEKTPHICCKYIO JUTHHY M TEePEKPHIBAIOIINX BECh YaCTOTHBIN
Jnana3oH paboThl CUCTEMBI TEJIEKOJIOBON PaTuOCBsI3H.

NpentnuHocTs HAOOPOB M3ITydaTesed U CHHXPOHHOE W3MEHEHHE UX XapaKTEePUCTHK y BceX aDOHEHTOB CH-
CTEMBI TeNeK010BOM cBsi3u 3PC mO3BOJIUT MOMYyUNUThH BBICOKYIO H30UPATENLHOCTD PAJAMOCBA3H, & PEATU3aIlus OTl-
THUMaJILHOM O6pa6OTKI/I MMPUHUMAEMBbIX CHUTI'HAJIOB HEIMOCPCJACTBECHHO B AHTCHHC ITO3BOJIMT 00ecIIeunThL Kade-
CTBEHHO 0oJiee BBICOKHUH YPOBEHb CKPBLITHOCTU U HOMGXOyCTOﬁ'—IHBOCTH TCHGKOHOBOﬁ PaauocCBA3U NEPCIICKTUB-
Hbix 3PC.
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TELECODE COMMUNICATIONS SYSTEM IMPROVING
FOR ADVANCED AIR DEFENSE SYSTEMS

M.V. Zakharov

As a rational direction of telecode communications system improving of advanced air defense systems it's
suggested to use the ultra-wideband radiocommunication as a transmitter of ultrashort videopulses generator.
Different physical dissemination mechanism of different spectrum components of radiated UWB signal permits to
fend the existing zone constraints of steady telecode radiocommunication by line-of-sight coverage.

It's suggested to perform antenna for ultra-wideband telecode radiocommunications as a set of separate
emitters with different electrical length and overlapping the entire frequency coverage of telecode radiocommuni-
cation system. Identity of emitter's sets and its synchronous characteristics change among all subscribers of air
defense complexes telecode communication system permits to obtain high radio communication selectivity, and
the received signals optimal processing implementation directly in antenna would provide a qualitatively higher
level of security and jamming resistance of telecode radiocommunication of advanced air defense systems.

Moctynuna 19 nionsa 2015 roaa.
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B pabome oueHusaromecsi cywecmsyroujue nodxolbl O aHanu3a 8eposimHOCMU asuayuUOHHbIX Mpouc-
wecmeud. NonyyeHHblE Ha OCHOBE KO2HUMUBHOU MOOesiu COOMHOWEHUST OUEHKU 8EPOSIMHOCMU asuayUuOHHbIX
npoucwecmeuli Mmo2ym 6bimb pacrnpocmpaHeHbl He MOJbLKO 8 UesisiX MnoeblWeHuUsi 6oecrnocobHocmu asuayuu
BKC Poccuu, Ho u 0ns ynipasneHusi nonémamu mMasol aguayuu.

Knroyesble crnoga: sepossimHOCMb, asuayUOHHOE rpoucuwecmeue, KozHumueHass modesnb, 60ecrnocob-
Hocmb, Manasi asuauyus.

The paper assessed the existing approaches for the analysis of the likelihood of an accident. Obtained on
the basis of the ratio of the cognitive model to estimate the probability of an accident, they can be extended not
only to improve the combat capability of aviation of VKP of Russia, but and for controlling light aviation.

Keywords: probability, accident, cognitive model, light aviation, combat capability.

[TpumeHeHne aBHAIIMOHHBIX TPYNITUPOBOK BBI3BIBAET HEOOXOIMMOCTH OLIEHUBATH BO3MOKHOCTH BOSHUKHO-
BeHMs npoucuiecTBUi (All), CBA3aHHBIX CO CTOJIKHOBEHHMEM JIETATENbHBIX AMNapaToB IPH UX MOJETaX B IUIOT-
HBIX CTPOSIX U NPH MaHEBpax, KOTAa BBIIOJHSIOTCS OoeBble 3ama4un. BeposTHOCTh cTONKHOBEeHUS JIA sBIseTcs
OJTHMM M3 OCHOBHBIX ITOKa3arelnei 6e3omacHocTn nosnéroB. Kpome storo, nHdopmanus o A0MycTUMBIX 3HAYEHHU-
SX JaHHOW BEJMYUHBI HEOOXO0IMMa, B TOM YHCJIe, U Ha ATalle MPOSKTHUPOBAHUS alllapaTyphl YIPaBICHUS TPaeK-
Topuei monéra JIA, B 4acTHOCTH, ammapaTypsl HaBUTAIlMM U YOpaBIEHUS BO3AyIIHBIM nBmkeHueM (YBJI). B
paboTe IpeacTaBieHa OIEHKAa BEPOSATHOCTH CTOJKHOBEHHS Ha OCHOBE aHANM3a BEPOSTHOCTHBIX MOIUGHUIMPO-
BaHHBIX ITapaMeTPOB, XapaKTEPU3YIOLINX Mporecchl ynpasinerus nonéramu (AC YB/I). A umenHo: Pgr — Bepo-
ATHOCTU HEJIOCTOBEPHOTO 3aJjaHUs TPAEKTOPUH; Py — BEPOSITHOCTH OIIMOKHU MUIOTUPOBAHUS; Pygy — BEPOSITHO-
CTH OTKa3a CHCTEMBI yNpaBJICHHUs MOJIETaMH; Py — BEPOSTHOCTH OMIMOOYHOTO OMPEAEICHUS MECTOIOI0KEHUS
JIA ©OpTOBBIM paJMOHABUTAIIMOHHBIM KOMIUIEKCOM; Ppjc— BEPOSITHOCTH OIIMOOYHOTO OIPEAETEeHHUs] MECTOIIO-
noxenus JIA HazeMHBIM pajnuonokaropom, npuBomsmmx k All IIpencraBiena 0600ménHas GyHKIMOHATBHAS
CTpYKTYypa ynpasieHus nonéramu JIA B 30He OTBETCTBEHHOCTH cuctemMbl Y B/I.
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COGNITIVE ANALYSIS ASSESSMENT OF PROBABILITY
OF AN AIRCRAFT ACCIDENT

S.A. Myasnikov, V.N. Perelomov, A.Y. Shatrakov, V.T. Yakovlev

The use of air forces requires to evaluate the possibility of accidents (AP) associated with collision of aircraft
when they fly in tight formations, and perform combat mission maneuvering. The probability of aircraft collision
is one of the main indicators of flight safety. Besides, the information on admissible values of this indicator is
necessary at a design stage of aircraft flight trajectory management equipment in particular navigation and the
air traffic control (ATC) equipment. In this work the assessment of collision probability provided on the basis of
analysis of the probabilistic modified parameters characterizing flight management processes (automated ATC
systems) is presented. Namely: PDT — probability of doubtful presentation of a trajectory; PP — probability of
piloting error; PATC — probabilities of air traffic control system refusal; PN — probability of wrong aircraft position
determination by airborne radio navigation complex; PRadar — probability of wrong aircraft position determination
by land radar. The generalized functional flight management structure in ATC system responsibility zone is
presented also.

MocTtynuna 26 okTA6ps 2015 roaa.
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Paccmampusaemcsi 3LernoHUpo8aHHbIU Haném cpedcme 8030ywHO20 HarnadeHusi Ha 0bbekm, KomopbIl 3awuLa-
emcsi 3PK. B kayecmee mamemamuyeckol moderiu NBO ucrions3yemcsi cucmema Maccogozo obcryusaHusi ¢ degpada-
yued. NpusedeHbl eposimHocmMu ripopbiea cpedcme 8030y WwHo20 HaradeHusi Yepes MNBO 3a 3adaHHoe epemsi Hanéma.

Knroyesnle cnoea: npomusgosdywHasi obopoHa (MNBO), 3eHumHble pakemHsie komrinekcn! (3PK), cpedecmea 603-
OywHoeo HarnadeHusi (BH), npomusopaduonokayuoHHas pakema (I1PP), 3eHumHasi yripaernsiemasi pakema (3YP), cucmema
Mmaccoeoeo obernyxueaHusi (CMO).

The article states the layered attack of aerial assault weapons on object defended by air defense complex.
The queueing system with degradation is used as a math air defense model. The possibilities of aerial assault weapons
penetration through air defenses per assigned raid time are given.

Keywords: air defense (AD), air defense complexes, aerial assault weapons, anti-radar missile, surface-to-air missile
(SAM), queueing system (QS).

B cratbe paccMmaTpuBaeTcs MaTeMaTHuecKas MOJEIb HaJNETa CPEACTB BO3AYIIHOTO HaMaJeHus Ha 000po-
HSEMBIIl 00BEKT, KOTOPBIA 3alIUIIAI0T MHOTOKaHAJIbHBIE 3€HHTHBIE PaKeTHBIE KOMIUIEKCHL. MaremaTHdyeckas
MO/IeJTb TIPEACTABIAETCS KaK CHCTEMa MacCOBOT0 0OCTYKMBAaHUS C MIPOCTEHIINM ITOTOKOM 3asBOK. B oTnnyme ot
M3BECTHBIX MOJEIEH CHCTEM MAacCOBOTO OOCITYKHBAHHS, B KOTOPBIX 3aBKH HE CBSI3aHBI C OpraHaMH 00paboTKH
3asiBOK, B JAHHOW CTaThe MPEATIONATaeTCs, YTO 3asIBKU MOT'YT OBITh «arpeCCHBHBIMID M HaMa/laTh Ha OPTaHbI 00-
PabOTKH 1 Jlake YHHUTOXKATh HX.

[Iprmepom Takol MOJENM CHCTEM MacCOBOTO OOCITY>KUBAaHU SIBIISIETCS HAaBEACHHE NPOTHB PAJANOJIOKAIIH-
OHHOM PaKeThl HA HCTOYHHK M3ITyYeHHs, Ha PAJUOIOKATOP 36HUTHOTO PAKETHOIO KOMILIEKCA.

B sTOM cityuae cucrema MaccoBOro OOCITyXKMBaHHS JETPajupyeT, YUCIO KaHAIOB OOCITY>KHBAHUS 3asBOK
YMEHBIIAETCSI.

B crartbe B KauecTBe npuMepa MpuBeieHa 3-KaHaJIbHAsl CHCTEMa MacCOBOTO OOCIYKUBAHMUS C Aerpajanueil.

W3 pemenns 0ObIKHOBEHHBIX AU(D()EPCHIHANBHBIX YPaBHEHUH HAXOAATCS BEPOSATHOCTH COCTOSIHUI CHCTe-
MBI B TeUCHHE BpeMeHH HajeTa. [Ipencrasiens! rpaduxu m3MeHeHns 3¢ dextuBHOcTH cucteMsl [IBO 3a 3aman-
HbI BpEMEHHOW UHTEPBAIL.
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MODELING OF AIR ASSAULT WEAPONS LAYERED
ATTACK ON DEFENDED OBJECT

A.K. Krasnikov, N.S. Stcherbakov

The article considers the math raid model of aerial assault weapons on the object defended by multichannel
air defense complexes. The math model is represented as queueing system with simple stream of requests.
Contrary to the known queueing systems models in which requests are not connected with requests processing
agencies the article assumes that requests could be «aggressive» and attack the processing agencies and even
destroy it.

The example of such queueing systems model is guidance against anti-radar missile on emitting source, on
air defense complex radio locator.

In this case the queueing system degrades, the requests server channels amount reduces.

As an example the article states 3-channel queueing system with degradation.

From the ordinary differential equations solution the system state probabilities are found within the raid time.
The air defense system performance changing diagrams per assigned time period are presented.

Moctynuna 29 ceBpans 2016 roaa.

14 BECTHUK BO3YLUHO-KOCMUYECKOM OBOPOHbI N2 1 (9), 2016 r.



PA3AEN: NAPUMEHEHWUE CUN U CPEACTB BKO

YOK 658.5.012.1

LIEHTP CUTYALWOHHOIO YTIPAB/IEHUA
TEXHUYECKOM TOTOBHOCTbHO BBT,
HAXOLALYUXCA HA BOOPYXXEHUU BOUCK 1BO # BKO

© ABTOpbI, 2016

B.U. NoHomapéB
HavarnbHuK LleHmpa cumyayuorHozo yrpaeneHusi, AO «[TITI1 «paHumy, e. Mockea
E-mail: vladich_61@bk.ru

H.A. Kanuk kaHOudGam mexHu4ecKux Hayk, npogheccop,
2eHeparibHbIl dupekmop, AO «ITITI « paHumy, 2. Mockea

A.®. CtpaxoB GOKmMOop MexXHUYECKUX HayK, rMpogheccop,
Hayu4HbIt pykogodumerss, AO «ITITIT «[paHumy, 2. Mockea

E-mail: SKB.MERIDIAN@yandex.ru

lNoddeprkaHue mpebyemMoz0 ypO8HSI MEXHUYECKOU 20mMO8HOCMU 800PYXKeHUSsT U 80eHHOU mexHuku (BBT), Haxods-
wieticsi Ha soopy»xeHuu eotick BO u BKO, mpebyem opeaHu3ayuu 3¢hghekmusHo20 cumyayuoHHO20 yripasrieHusi pabo-
mamu o PCO obpasuos BBT MBO u BKO Ha mecmax ux Oucriokauuu. [nsi peweHusi 0aHHO20 KOMriiekca 3aday
8 AO «ITITIT «l paHumM» co30aémcst UHHOBaUUOHHBIU UEHMP cUmyayUoHHOZ0 yrpaereHus.

Knrodeeble cnosa: mexHUYeCKasi 20Im0OBHOCb, 800PYKeHUe U 8oeHHasi mexHuka MBO u BKO, ueHmp cumyauu-
OHHOZ0 YpassIeHUSs], PEMOHM U cepeUCHOe 0bCTyKuUBaHUe.

The maintaining of required technical readiness level of military armament and weapons (MAWS) which are
in operational use of air defense and aerospace defense forces (AD&ASD) requires the organization of effective
situational control of repair and maintenance works of AD&ASD MAWSs items at its deployment stations. To solve
the mission area the innovation situational management center is set up by the JSC «Granit» SMHC AD»
(Service & Maintenance Heading Center of Air Defense).

Keywords: technical readiness, AD&ASD military armament and weapons, situational management center, repair and
service maintenance.

LleHTpann3oBaHHOE  peIICHWE  3a/7a4  YNPaBICHUS  COCTOSHHEM  CIIOXHBIX  TEPPUTOPHAIBHO-
pacmpesieNleHHbIX CUCTEM B IITATHBIX W KPU3UCHBIX CHTYAIMsIX, ONTHMAJIbHOE PACIpEeNICHAe YCHINH pas3ind-
HBIX TPEeNNpUSATHH, oOeclieueHne YIPaBJIIEMOCTH IPOIECCOB 3KCIUTyaTallnd, TEXHUYECKOTO OOCIY)KHBaHUS
u pemonta BBCT I1BO (BKO), B kakyto cyMmMy 00X0AATCsl pabOTHI, CKOJNBKO IO TUIAHY U MO (paKTy HCTPaYeHO
(hMHAHCOBBIX CPEACTB, 00BEMBI BPEMEHH MIPOCTOsI 000PYJOBAHUS MIPU NMPOU3BOACTBE PEMOHTA U MPHYUHBI MIPO-
CTOs, TJIe M Kakue paboTaroT BBIE3THBIC OPUraabl, COCTOSHHE PEMOHTHOTO (hOHJA, KOHIEHTPAIUI0O HEOOXOmH-
MBIX PECypcOB Ha Haubojee BaKHBIX Ha JAHHBIH MOMEHT OOBEKTaxX IMOMOTAl0T OCYIIECTBIATH CHUTYaIllMOHHBIE
LEHTPBI, OCHAIIIEHHBIE CUCTEMOW HH(POPMAI[IOHHO-TEXHUYECKOW TTO/IJICPIKKHU ITPUHSATHS PEILICHHU.

OcHoBHbIe 33729, pemaembie [[CY:

- MOHHUTOPHHT TeXHHYecKoro coctossHus obpasmos BBCT I[IBO (BKO) B 30HaxX OTBETCTBEHHOCTH
AO «'TITII «'panuty;

- onepaTruBHOE MH()OPMALMOHHOE B3aMMOJICHCTBHE C OpraHu3asiMi MuHob6oponsl Poccnn o Bormpocam
TexHH4eckoro cocrosanto nmapka BBCT IIBO (BKO);

- MOHHUTOPHHI COBOKYITHOCTH PECYpPCOB, HCIOJB3YEMBIX NpH IpoBeaeHnH pador mo PCO (koMIuieKkToB
3UII, cocTaBoB peMOHTHBIX OpUTaj, UX TEXHMYECKOTO OCHAIEHUS, TPAHCIOPTHOTO M MaTepHaJbHOrO obecre-
YeHHA);

- OIIepaTHBHOE YIpaBJIEHUE CHIIaMHU B CPEICTBaMH B mpotiecce pemrenus 3aaad PCO;

- IPOTHO3UPOBAHNUE CUTYAIlMU 10 BO3MOKHOMY W3MEHEHHIO CTETIEHH TeXHWYECKOIl TOTOBHOCTH 00pa3lioB
BBCT IIBO (BKO) u BeIpaboTKa ynpeXJaromux penieHni (IeHCTBUI) 0 MPeayIpexKISHUIO CHIKEHUS YPOBHS
MX TEXHHYECKOHW TOTOBHOCTH;

- KOHTPOJIB 32 X0J10M paboT Ha o0bpekTax PCO, TOKyMEHTHPOBAHNE U apXUBUPOBAHHUE JAHHBIX.

Lenecoobpa3HOCTh HCHONB30BAHUS CUTYalIMOHHOTO IIEHTpa 00ycioBieHa [3]:

- 3HAYMUTENBbHBIM (B 2...5 pa3) COKpalleHHeM CpeIHEero BpeMeHH BoccTaHoBieHHs oOpasnoB BBCT [IBO
(BKO) nocie cioHBIX OTKa30B 32 CUET BHEIPEHHUsI aBTOMAaTU3NPOBAHHOTO MOHUTOPUHIa TEXHUYECKOTO COCTO-
SIHUSI 00pa31oB, TEKYMIUX BO3MOXHOCTEH MPEANPUATHI Koonepauuy 1o GOpMHUPOBAaHHIO OpUTaj CrelHaIuCTOB
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TpebyeMoro cocrapa, y4éra 3asBOK Boiick, Hammuust 3UII, cocTaBa pe3epBHBIX 1 000POTHBIX (POHIOB, TTOBBIILIE-
HHS JJOCTOBEPHOCTH M OIIEPATHBHOCTH IepeAadyd u oO0paboTku MH(OpMAlUH, ONTHMAIBHOTO IIAHUPOBAHUS
Y YNIPaBIICHUS CHIIAMH U CPEACTBAMU NPEINPHUATHIA B peaIbHOM MaciuTtabe BpeMEHH;

- TIOBBIIICHHEM Ka4eCTBA PEMOHTHO-BOCCTAHOBUTENBHBIX PabOT MPH OJHOBPEMEHHOM CHIDKEHHH 3aTpaT
NPEANPUSATHH 3a cUeT BEIPaOOTKH Hanbosee 3(PEKTUBHBIX YIPABICHIECKUX PEIICHHUH, a/ICKBATHBIX PEaTbHOMY
TEXHHYECKOMY COCTOSHHIO 00pa3IioB, a TAKXKE PAIlIMOHAIBHOTO HCIIOJIb30BAHUS CHII M CPEICTB MPEATIPUITHH.

Brenpenne coBpeMEeHHBIX HHPOPMAIIMOHHBIX W TEIEKOMMYHHKAIMOHHBIX TEXHOJIOTHH, peann3anys JIOT U-
CTHYECKHX METOJIOB YNPABICHUS TPYJOBBIMH, MaTEpPHANbHBIMU U (PMHAHCOBBIMH pECypCaMH, MOJACIHUPOBAHHE
MOCJIC/ICTBUI MPUHUMAEMBIX YIPABJICHYECKUX PELICHUH 10 MOJIEPKaHUIO U BOCCTAHOBJICHHIO pab0TOCIOCO0-
Hocty BBCT IIBO (BKO) — Bce 3T0 n03B0oJIsSeT MOAHATL HA KAUECTBEHHO HOBBIM ypoBeHb perieHue 3axad PCO
1 00ecne4nTh CyllecTBeHHOe NoBbiieHne rotopHoct napka BBCT IIBO (BKO) B pamkax BbliensieMbIX ac-
CUTHOBaHU# [4].
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TECHNICAL READINESS SITUATIONAL MANAGEMENT
CENTER OF MILITARY ARMAMENT AND WEAPONS
OPERATIONAL WITH AIR DEFENSE AND AEROSPACE
DEFENSE FORCES

V.l. Ponomarev, N.A. Kalik, A.F. Strakhov

Centralized control task solution of complex geographically-distributed systems state in standard and crisis
situations, optimum forces distribution of different enterprises, ensuring controllability of operation, technical
maintenance and repair processes of AD&ASD MAWS, cost of works estimation, amount of funds expanded up to
schedule and upon, equipment downtime at repairing and reasons of downtime, place and type of operating
mobile teams, status of repair stock, necessary resources concentration at the vital up-to-date objects assist to
set up situational centers equipped with decision-making information-technical support system.

Situation management center (SMC) mission area:

— monitoring of AD&ASD MAWSs items serviceability status in responsibility areas of JSC «Granity;

— responsive informational interoperability with organizations of the RF MOD on serviceability status issues
of AD&ASD MAWS park;

— monitoring of resources aggregate used during repair and service maintenance (RSM) works (SPTA sets,
maintenance teams composition, its technique, transport and materiel support);

— operational managing resources during RSM tasks solution;

— situation forecasting on possible change of technical readiness level of AD&ASD MArWs items and
generation of preventive decisions (actions) for its technical readiness level reducing prevention;

— progress of work control at RSM objects, data recording and backup.

The utilization practicability of the situational center is stipulated by as follows:

— significant reduction (2-5 times) of AD&ASD MAWSs mean time to recovery (MTTR) after complicated
failures through items serviceability status monitoring introduction, current capabilities of cooperative enterprises
to form specialists teams of required composition, troops requests record, SPTA availability, reserve and
operating funds, increasing of data fidelity, transfer agility and processing, optimum planning and management of
enterprise’s resources and manpower on a real time basis;

— quality improvement of repair-reclamation works with simultaneous cost cutting of enterprises through
generation of the most effective management decisions which are adequate to the real items serviceability status,
and through rational use of enterprises resources.
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The introduction of the modern information and telecommunication technologies, implementation of logistic
management methods of manpower, materiel and financial resources, consequences modeling of management
decisions concerning support and maintainability of AD&ASD MAWSs — all that permits to raise at a brand-new
level the RSM tasks solution and provide substantial increase of AD&ASD MAWS park readiness within the
framework of appropriations [4].

MocTtynuna 24 Hos6ps 2015 ropa.
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Paccmampusaromcesi 0cobeHHOCMU CUCMEMHO20 MOCMPOEHUST U KOHCIMPYKMUBHOZ0 UCTIONIHEeHUS, (hyHKUUU U 3a0aqu
creyuaruauposaHHoUl MoburbHOU cucmembl, rpedHasHa4veHHoU Ons cumyayUoHHO20 yripasrieHus rpoueccamu U pecyp-
camu ripu rposedeHuUU pabom ro eolickogsoMy pemoHmy BBT Ha Mecmax Aucriokayuu.

Knroyeenble cioea: mexHuUYecKoe 0bCTyKu8aHUe U PEMOHM, MOBUITbHBIE PEMOHIMHO-OUaZHOCMUYECKUE KOMITIIEK-
Cbl, @agmomamu3ayusi cCUmyayUuoHHO20 yrpaerneHuUs, MPOUECChI U PECYPCh.

The article considers particularities of system composition and design, functions and missions of specialized mobile
system designed for processes and resources situational management at carrying out of military armament and weapons
(MAWSs) organizational maintenance at deployment stations.

Keywords: maintenance and repair, repair-diagnostic complexes, automation of situation management, processes
and resources.

Texunueckas rotoBHOCTH 00pas3ioB BBT I1BO (BKO) B 3HauMTENbHON CTENEHU 3aBUCUT OT OpPraHU3aLuU
paboT 1o cepBUCHOMY 0OCITyXHBaHHIO U BoiickoBoMy peMoHTy (PCO) BBT Ha MecTax UX JUCIOKALINH.

Pa6oter mo PCO cymectBytomiero u nepcnexktuBHoro napka BBT T1BO (BKO) mpoBojastcst u OyayT mpo-
BOJIMTBCS JlaJiee B YCJIIOBHSIX CHMXKEHUsI 00beMOB (DMHAaHCHPOBAHUS, BhIJEISIEMBbIX Ha dKkciutyaTanuio BBT, co-
KpaleHus TEXHOJOTHYECKOT0 M KaApOBOTO INOTEHIHANa BOMCKOBBIX PEMOHTHBIX IOJpa3/eleHUll, CHIDKEHUS
YPOBHSI TEXHUYECKOH KBaIM(UKAIMK dKCIUTyaTariioHHOro nepcoHana BBT. B c¢Bs3u ¢ 3TuM BO3pacTaeT akrTy-
IPHOCTH BHEJIPEHHS WHHOBALMOHHBIX TEXHOJIOTHH ynpasieHus padotamu o PCO u MHTEpaKTHBHBIX pecypco-
coeperaromux texHosoruit PCO. s pemenns stux 3aga4 B OAO «'LICO TIBO «['panut» B pamKkax paboT 1o
npoekty «Pennkom» OblIa pazpaboTaHa M co3AaHa MOOMIIbHAS aBTOMATH3MPOBAaHHAS CHCTEMa CUTYallMOHHOTO
ynpasieHus mporeccamu u pecypcamu PCO o6pasnor BBT IIBO Ha mecrax nx mucnokanuu (ACY ITP PCO).
B crarbe uznaratorcs ycrpoiictBo u npunuun aeiicreust ACY [P PCO. Cucrema paccuutaHa Ha ynpaBJ€HHE pa-
6oramu o PCO, BBITIOJTHAEMBIMH BBIE3THBIMH PEMOHTHBIME OpHIrafiaMy Kak ¢ IIPUMEHEHHEM MOOMIIBHBIX PEMOHT-
HO-rarHoctuuecknx kominiekcoB (P/IK), Tak u 6e3 npumenenust P/IK.

ACY TIP npemycMaTpuBaeT yrnpaBieHHe MMOATOTOBKOW K BbIe3y Ha MecTo npoBeaeHust PCO, pa3BepThiBa-
Huem cpenctB PCO Ha mecte auciokanuu BBT, nHGOpMaMoOHHYO TIOIAEPKKY NEHCTBUN KCIUTYaTAIIHOHHOTO
M PEMOHTHOTO TepcoHana npu nposenernn PCO Ha mTaTHRIX MecTax cocTaBHBIX yacteil BBT, yuer pacxona
pecypcoB u ap. Pabora ACY IIP B pa3nu4HbIX peKUMaXx MOSCHIETCS B CTaThe COOTBETCTBYIOIIMMHU SKPAHHBIMH
tdopmamu. IIpuBogures doTto pacmonoxenus ammapatypsl MmoomwisHON ACY TIP PCO B cocraBe TexHONIOTHYE-
CKOTr'0 OTCEKa Ky30Ba-KOHTEHHepa.

CoznaBaemast moowisHass ACY [IP PCO sBisieTcss ”HHOBaIMOHHOM SKCIOPTHOM NPOYKIMEH, TIoCTaBIsie-
motit o muauK BTC ¢ 3apy6exusiMu ctpanamu. B coctaBe ACY 1P peann3oBaHo 5 MHHOBAIMOHHBIX PEIICHU,
3aIlMIICHHBIX TaTeHTaMu PD.
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MOBILE AUTOMATED PROCESSES AND RESOURCES
CONTROL SYSTEM OF AIR DEFENSE AND AEROSPACE
DEFENSE FORCES ARMAMENT AND WEAPONS SERVICING
AND ORGANIZATIONAL MAINTENANCE AT ITS DEPLOYMENT
STATIONS

A.M. Fomin, A.F. Strakhov, V.L. Krivolapov

Technical readiness of air defense and aerospace defense (AD&ASD) MAWSs items considerably depends
on organizational management of MAWSs servicing and organizational maintenance (SOM) at its deployment
stations. The works on SOM of the current and perspective AD&ASD MAWSs are conducted and will be carried out
in reduced finds conditions allocated for MAWSs operational service, reducing of engineering and workforce
capacity of organizational repair units, reducing of technical proficiency level of MAWs maintenance staff. Thereby
the introduction actuality of management innovative technologies increases for SOM works and SOM interactive
resource saving technologies. To solve these tasks the mobile automated situational management system of
SOM processes and resources (AMS of SOM PR) of AD MAWSs items at its deployment stations was developed
and set up by the JSC «SMHC AD «Granit» (Service & Maintenance Heading Center of Air Defense) within the
framework of «Redikom» project. The article states the design and function of the AMS SOM PR. The system is
designed for SOM works management fulfiled by field management teams as with using the mobile
repair-diagnostic complexes (RDC) or without it.

The AMS envisages the departure preparation management to the SOM point, the SOM systems
deployment at MAWSs station, operating and maintenance personnel actions information support during SOM
conducting at organic MAWSs components stations, resources run-out record etc. The AMS operation in different
modes is clarified in the article with corresponding screen forms. The mobile AMS equipment arrangement image
is given composed of technological section of container-body.

The set up AMS of SOM PR is an innovative export product supplied in the framework of military-technical
cooperation with foreign countries. At least five innovative projects were implemented on the base of AMS and
patent-protected by the Russian Federation.

MNoctynuna 18 Hos6ps 2015 roaa.
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Paccmompetb! Mopsiokosble an2opummbl 0BHaPYIXKEHUST CU2HaII08, Komopble C800SMCs K ceamMeHmayuu ebI60pKuU,
OUEHKe MOUHOCMU MTOMEX 8 ceameHmax 0aribHOCMU, PaHXUPOBAHUIO MOMyYEeHHBIX OUEHOK, 8bI60PY OUEHKU C OrpeoesiéH-
HbIM MOPSIOKOBbIM HOMEPOM, HOPMUPO8aHUI0 omcyémoe Kk OaHHoU oueHke. [Npedrnazaemcsi adanmueHbil nopsiokosbILi
arn2opumm ObHapy»KeHUSs CUSHaII08, 8 KOIMopoM HOMEP NopsiOKo8ol CmamuUCMUKU MEHSIEMCST 8 3a8UCUMOCITIU OM OUEHKU
MOWHOCMU roMex 8 ceaMeHmax OarilbHOCMU, NPUMbIKaOLWUX K rnposepsieMomy omc4yémy. B daHHoM anzopumme OOHO-
8peMeHHO docmuzaemcsi xopouwasi BUOUMOCb Uesiu 8 yCrio8USIX 2pyrninosoll Ueru U «8 MEHU» KOHEYHO-MPOMSHKEHHOU 10
QaribHOCMU MOMEXU rpu cmaburibHOM Hucre JIOXHbIX mpegoa. [oMuMo pacyémos xapakmepucmuk ropsiOKoebIX anao-
pUMMOB Ha UMUMaUYUOHHbIX MOOESIsIX pueodsmcs pesyribmambi ModenuposaHusi ux pabomsi e P/IC ob3opa.

Knroueenle cnoea: P/IC 0630pa, 0bHapyxeHue cuzHaros, adanmueHsbili an2opumm, JIoxHasi mpesoza, nopsiokosast
cmamucmuka, MeduaHa, epyrnnoeasi Uess, (hpOHM rMoMexu.

The article considers signals detection serial algorithms which are resolved into sample segmentation, clutter power
estimation in range segments, ranking of obtained estimations, estimation selection with a certain serial number, normalizing
of counts to this estimation. The adaptive serial signals detection algorithm is suggested, in which ordered statistic number is
changed depending on clutter power estimation in range segments, joined to the tested count. The target clear visibility is
simultaneously attained in this algorithm in group target conditions and «n the shadow» of finite-extended on range clutter at
stable rate of false alarms. Besides calculations of serial algorithms characteristics on simulation models, its operation
modeling results in surveillance radar are provided.

Keywords: surveillance radar, signals detection, adaptive algorithm, false alarm, ordered statistic, median, group
target, front of clutter.

PaccmaTpuBaroTcs MOPSIKOBBIE ajTOPUTMBI OOHApY>KEHHUsS] CUTHAJIOB Ha ()OHE KOHEYHO-TIPOTSKEHHBIX IO
JIATTbHOCTH TTIOMEX W TPYIIOBHIX Iieel B oOyuaromiei BeIOOpKe. [ JaHHBIX yCIOBHH HOJIyYEHBI XapaKTepH-
CTHKH CIIEYIOIINX AITOPUTMOB: C YCPEIHEHHEM OTCUETOB BBIOOPKH; «OOJIbIIEE M3 JIBYX»; MPOCTON MOPSAKO-
BBII; CyMMAapHO-TIOPSIKOBBIIM; MOPSAKOBBINA C NPEJBAapUTENIBbHBIM ycpenHeHueM. [Ipeiosken aganTHBHBIN 1O-
PSAAKOBBINA alTOPUTM OOHApYKEHHUS CUTHAJIOB, B KOTOPOM HOMEpP IOPSIKOBOH CTATHCTHUKH MEHSETCS B 3aBUCHU-
MOCTH OT OIICHKHM MOIIIHOCTH IIOMEX B CETMEHTAaX JalbHOCTH, IPUMBIKAIONINX K IpoBepsieMoMy oTcueTy. Iloka-
3aHO, YTO B JJAHHOM aJITOPUTME OJTHOBPEMEHHO JOCTHTACTCS XOPOIIasi BUANMOCTH IIETH B YCIOBHUSX TPYMIIOBOM
Ied U «B TEHW» KOHEYHO-TIPOTSDKEHHON IO MAIBHOCTH IOMEXH NMPHU CTAOMIBHOM YHCJE JIOKHBIX TPEBOT.
OnpeneneHsl XapaKTePUCTUKH TTOPSIKOBBIX alropuTMOB Ha Mozenu PJIO, moaTBep:kaeHo, YTO HCHOIb30BaHUE
MPE/II0KEHHOTO AaITHBHOIO TTOPSIKOBOTO AJITOPUTMA NMPUBOJMUT K 3aMETHOMY IOBBIIICHHUIO CTAOMIBHOCTH
YHCIIa JIOKHBIX TPEBOT U O0OHAPY>KEHHIO CUTHAJIOB «B TEHW) TIOMEX U COCEHUX LIeTIeH.
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SIGNALS DETECTION SERIAL ALGORITHMS
WITH CONSTANT FALSE ALARM RATE

I.F. Lozovskiy

The article considers signals detection serial algorithms in background of finite-extended on range clutter

and group targets in the training sample. For this purpose the characteristics of the following algorithms were
obtained: with meaning of sample counts; «greatest from two»; simple serial; resulting—serial; serial with
preliminary averaging. The signals detection adaptive serial algorithm is proposed, in which the ordered statistic
number is changed depending on clutter power estimation in range segments, joined to the tested count. It is
shown that good target visibility is simultaneously achieved in this algorithm in conditions of group targets and
also «in the shadow» of finite-extended on range clutter with stable rate of false alarms. The serial algorithms
characteristics are defined on surveillance radar model, it's confirmed that the proposed adaptive serial algorithm
utilization leads to noticeable stability increase of false alarms amount and signals detection «in the shadow»
of clutter and neighboring targets.
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PaccmompeHa ponb UHHOBaUUOHHbIX peweHul, 8bINOMTHEHHbIX Ha ypoeHe u30bpemeHull U 3aujuuéHHbIX
nameHmamu. [NosicHsitOMCcs1 8apuaHmbl KOMMEPYECKO20 UCIO0b308aHUsI MaKkux UHHosauyul u ¢hakmopel, onpe-
densrowjue 3KOHOMUHECKYH 3¢hheKMUBHOCMb UHHOBAUUOHHbIX peweHud.

Knroyeeble croea: UHHOSaUUU, MameHmbl, 06bEKMbI UHMEIeKmyasbHOlU cobCcmeeHHOCMU, HeMamepuasibHbie
aKmusbl, KOMMEPHYECKOe UCIonb308aHue, y4émHasi banaHcosasi CmouMoCib.

The innovative decisions role fulfilled at inventions level and patented is considered. The commercial usage vari-
ants of such innovations and factors specifying the economical effectiveness of innovative decisions are explained.

Keywords: innovations, patents, intellectual property objects, intangible assets, commercial usage, accounting
balance value.

HeocnopuMbIM KpUTepreM HHHOBAIIMOHHOTO YPOBHS HMPOAYKIIMH U paboT MPEeIIPUATHS SBJISETCS HCIIOb-
30BaHHE WHHOBAI[MOHHBIX TEXHUUECKUX PEUICHUN M TEXHOJIOTHIH.

OyHaKO 3KOHOMHYECKHE OLIEHKH CTOMMOCTH M (P ()EKTHBHOCTH HCIIOJIb30BAHUS 3alaTEHTOBAHHBIX pellle-
HHUH ¥ TEXHOJIOTHH /10 HACTOSAIIET0 BPEMEHH YE€TKO HE PErjaMeHTHPOBAHBI M METOIMYECKH HE OTPAaOOTaHbI.

B crarbe, Ha npumMepe MHHOBALMOHHOM MPOIYKUMU M TexHOoJoruH, peanusoBaHHblX B AO «['TITII «I'pa-
HUT» Ha OCHOBE 3aIIaTEHTOBAaHHBIX PELICHHI, PACCMATPUBAIOTCS BO3MOXKHBIE MOAXOJbI K OLEHKE CTOMMOCTHU U
9KOHOMHUYECKOH 3((PEKTUBHOCTH MTATEHTOB.

K nHactosmuemy Bpemeru B AO «'TITII «I"paHuT» MOIY4eHO H MOICpKUBaeTCs B cuile Oonee 50 maTeHTOB
Ha N300peTeHNs U MOJIE3HBIE MOJIENH, N3 HUX Oojee 30 maTeHTOB OBIJIO MCIOIb30BAHO B MPOILYKINHI U TEXHOJIO-
THAX TIPH BHIIOJIHEHHH YKCIIOPTHOTO MIpoeKkTa «Pemuxom.

OpmHUM W3 NEPBBIX BOIPOCOB B CTPATETHH MCIOJIH30BAHUS MATEHTOB, KAK MHHOBAIIMOHHBIX OOBEKTOB MH-
TeJJIEKTYaIbHOW COOCTBEHHOCTH, SIBJSIETCS OLIEHKA yueTHOH OamancoBoit ctoumocTtu Takux OMC. CymecTtBy-
I0II1asi HOpPMaTUBHO-TIPaBOBas 06a3a HE YCTAHABIHMBAET YETKOH METOIMKHU OLIEHKN 0aJaHCOBOH CTOMMOCTH MaTeH-
TOB. MI3BeCTHBI, IO KpaliHel Mepe, TpY MOIX0/a K OlleHKe 0aIaHCOBOW CTOMMOCTH TTaTEHTOB:

— CTOMMOCTb 3aTpaT NaTEeHTHOTO JEJIONPOM3BOJICTBA (OIIIaTa MONIUIMH M IIOOIIPUTEIILHBIX BOHATPaXKACHNH);

— COBOKYITHasl CTOMMOCTB 3aTpar Mo pa3padOTKe M MAaTEHTOBAHHWIO TEXHWYECKUX PEIICHUH M TEXHOJIOTHH
(paxTrueckas croumocts OUC);

— peiHO4Has croumocts OUC.

B cratbe paccMaTpHBalOTCSI JOCTOMHCTBA M HEJOCTATKH KaXKJIOTO M3 3THX HMOAXOAOB (B TOM 4YHUCIE — JUIS
UCIIOJIb30BaHMs 3asioroBoii crommoct OMC npu nosmy4eHur 6aHKOBCKUX KPEAUTOB).

Eme omHuM M3 CyIIeCTBEHHBIX MOMEHTOB SIBIISIETCSI OlleHKa 3KoHOMHU4Yeckor addextuHoctn OUC, wnc-
MOJIB3yEMBIX B POXyKIMK BoeHHOro HazHaueHus (IIBH). B cratee paccmaTpuBaroTcs BapuaHTBI OIEHKH KO-
HOMHUECKOTO d(ddexTa oT ucoap30BaHus MaTeHTOB B coctaBe [IBH, mocraBnsemoit B Muno6oponsl Poccun u
Ha 3KcriopT. OCHOBOH ISl OIIEHKH SKOHOMHYECKON 3((EKTHBHOCTH B 3TUX CIy4asgx MOXKET OBITh YPOBEHB IPH-
ObLTH, TTOITyYaeMblil 3a cueT 6ojiee BRICOKOTO KOHKYPEHTHOTO YPOBHSI HHHOBAIMOHHON MPOIYKINH U TEXHOJIO-
T, CO3JaHHBIX C HCIIOJIH30BAHNEM ITATCHTOB.
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COST AND ECONOMIC EFFECTIVENESS ESTIMATION
OF INTELLECTUAL PROPERTY INNOVATION OBJECTS USED
IN PRODUCTS AND AT WORKS OF DEFENSE INDUSTRIAL
ENTERPRISE

A.l. Kovalev, A.F. Strakhov, M.G. Plustcheva

The incontestable criterion of the enterprise innovative products level and works is the usage of innovative
technical decisions and technologies. Nevertheless the economical estimations of the cost and effective usage of
patented results and technologies haven't been clearly regulated and methodically worked-out up to date. The
article considers possible approaches to the patents cost and economical effectiveness estimation in terms of
innovative products and technologies realized by the JSC «Granit» SMHC AD» (Service & Maintenance Heading
Center of Air Defense) on the base of patented results. The JSC «Granit» SMHC AD» has received and
maintained more than 50 patents for inventions and useful models up to date where more than 30 patents were
practiced in products and technologies during «Redikom» export project execution.

One of the first issues in patents employment strategy, as innovative intellectual property objects (IPO), is an
estimation of patents accounting balance value. The existing normative legal base doesn’'t set up a clear
technique of patents accounting balance value estimation. There are at least three known approaches to patents
accounting balance value estimation:

— patent office proceedings cost input (fees payment and incentive fees);

— total expenses cost for development and patenting of technical decisions and technologies (IPO actual cost);

— IPO market value.

The article considers advantages and disadvantages of each approach (including — for IPO mortgage value
usage at bank drawings). Another essential point is the IPO economical effectiveness estimation used in military
purpose products (MPP). The article states the estimation variants of economic impact from patents usage in
composition of MPPs supplied in the interests of the Russian Federation MOD and for export. The baseline for
economical effectiveness estimation in these cases could be the profit level drawn with respect to higher
competitive level of innovation products and technologies realized through patents usage.

MocTtynuna 15 ceHTA6psa 2015 ropa.
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B cmambe paccmompeHa Hogasi KOHUENuusi pa3pabomKu, pa3sumusi U CO8ePLIEHCIMBOBaHUST CUCIEM PadUO3sIeKm-
[POHHOU arnapamypbl 800PYXKeHUSsT U 60EHHOU MEXHUKU Ha OCHO8e 8UPMYyaribHOU S1EeKMPOHHOU KOMIMTOHEHMHOU 6a3bl.

Knroyeesnble crioga: paduoanieKmpoHHas annapamypa, KOMIoHeHmMHasi 6asa, supmyaribHbie KOMIMOHeHMbI, 0bpas-
Ubl BO0PYXKEHUST, B0EHHOU U CrieyuasibHOU MEXHUKU, XKUSHEHHBIU UUKIT, XUY4Yecmb, HalEXHOCMb, UHGbopMaUUOHHas!
6e3onacHocmb.

The article states a new design, development and improvement concept of military armament and weapons (MAWSs)
radioelectronic equipment on the ground of virtual electronic component database.

Keywords: radioelectronic equipment, component base, virtual components, military armament and weapons items,
life cycle, survivability, reliability, information security.

B crarse ommcaH HOBEIH cIOCO0 MPOSKTHUPOBAHUS, Pa3paOOTKH U COBEPIICHCTBOBAHUS BOOPYKCHHUS U BO-
E€HHOW PaJMORJICKTPOHHON anmapaTypbl HA OCHOBE BHPTYaJIbHOUW SJIEKTPOHHOM KOMIIOHEHTHOW 0a3bl. OTiaH4u-
TeJIHHOU 0COOEHHOCTHIO TIOX0/1a SBJISIOTCS KOOPAUHAIIMS MPOEKTa U TU3alH-TIIaTGOPMBI, peann3aius modTan-
HOTO Pa3BUTHS PAAUOIICKTPOHHOTO 000PYIOBaHHS HA OCHOBE MOBTOPHOTO MCIIOJIb30BAHUSI MU Pa3BUTHSI paHee
paspaboTtanHbix [P-6510Kk0B.
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«LATENT UPGRADING» CONCEPT OF RADIOELECTRONIC
EQUIPMENT FOR MILITARY ARMAMENT AND WEAPONS ITEMS
ON THE BASE OF « CONVOLUTION» TECHNOLOGY

S.K. Kolganov, E.G. Lazarevich
The article states a new design, development and improvement concept of military armament and weapons
(MAWSs) radioelectronic equipment on the ground of virtual electronic component database. A distinctive feature

of the virtual electronic component base conception is principles of project activities coordination, platform design,
radioelectronic equipment end-to-end development and complex functionality units reuse.

MocTtynuna 20 oktA6ps 2015 roaa.
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W3MEPEHWE [OINIEPOBCK ON YACTOTbI OTPAXEHHOMN
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lposodumcsi uccrniedosaHue usmepumenel rocrnedogamesibHocmel KO2epeHMHO-UMIIY/bCHbIX Cu2Haro8 —
MmpaduUYUOHHO20 MHO20KaHabHO20 U CUHME3UPO8aHHO20 OOHOKaHabHO20 usMepumenell paduansHol cKopocmu.
st amux usmepumeriell NOsyYeHb! XapakmepucmuKu 0bHapyXeHuUs1 U 3asucumocmu Orisi MOYHOCMU U3MEPEHUST pa-
OuarnbHoli ckopocmu.

Knroueesble crnoea:. MHO20KaHarlbHbIU KO2epeHMHbIU uaMepumers, 0OHOKaHasbHbIU KO2epeHMHbIU uMepu-
merib, usmepeHue paduasibHol CKopocmu, ObHapy»eHue.

The article considers a gauges study of sequences coherently-pulse signals — the traditional multi-channel and
synthesized single-channel radial velocity meters. For these meters the detection characteristics and dependencies for
measurement accuracy of radial velocity were obtained.

Keywords: multi-channel coherent meter, single-channel coherent meter, radial velocity measuring, detection.

B crathe paccMaTpuBaroTCs IBa BHAA M3MEPHUTENEH AOILIEPOBCKOM YaCTOTHI OTPaXKEHHOM MadKy Kore-
PEHTHBIX PaIHOUMITYIIbCOB — MHOTOKAaHAJIBHBIA U3MEPUTEIh U OJHOKAHAIBHBIA U3MEPUTEID.

BHayarne npuBoaATCS aNrOpUTMBI OOHAPYKEHUS OTPAKEHHON KOT€pPEeHTHON MadyKy PaJHOUMITYJIECOB U U3-
MEpEHUs JOILIEPOBCKON YacTOThI 11 MHOTOKaHAJIIBHOTO MU3MEPUTES, a TAKXKE €ro CTpyKTypHas cxema. laiee
OIIMCBHIBAETCS. CUHTE3 OJHOKAHAJIBHOIO U3MEPUTENS — IIPUBOJUTCS €r0 CTPYKTYpHAsl CXEMa, a TAKXKE BBIBOJ OC-
HOBHBIX BBIP@XKEHH /17151 00HAPY)KEHHSI OTPAXKEHHOTO CUTHAJIa U U3MEPEHHS JIOIIIEPOBCKON YacTOTHI.

3aTeM NPUBOIMUTCS OMUCAHNE HCCIIEIOBAHUS XapaKTEPUCTHK U3MEPHUTENIEH U MOJTyuYeHHbIE Pe3yIbTaThI.

B 3akmodyenue pe3ynbTaThl HCCIIENOBAHNH 0000IIAIOTCS M JIENat0TCsl BEIBOABI O IPEUMYIIECTBAX U HEMIO0-
CTaTKaxX U3MEpUTENIEH.
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MEASURING OF DOPPLER FREQUENCY OF REFLECTED
COHERENT RADIO PULSE BURST

V.A. Kotov

The article considers two types of Doppler frequency meters of the reflected coherent radio pulses burst — a
multi-channel meter and single-channel meter.

The detection algorithms of reflected coherent radio pulses burst and Doppler frequency measurements for
multi-channel meter, as well as its block diagram are given in the beginning of the article. The synthesis of a
single-channel meter is described further — its block diagram and the derivation of the basic expressions for the
reflected signal detection and Doppler frequency measurements are provided as well.

Then the article describes the meters characteristics analysis and obtained results.

The article concludes the summary of research results with advantages and disadvantages of meters.

MNoctynuna 1 urona 2015 ropa.
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PaccmompeHbi npagosbie ¢hopMbl OMHOWEHUL MeXOy UHBECMOPOM U pa3pabomyuxkoM, 0CObeHHOCMU rpasosoll
oxpaHbl pe3ysibmamos UHMeriekmyarsHol 0esimeribHOCMU, obriacmb MPUMEHEHUST KOMOpbIX — MPoOyKUUsi 80EHHO20
HasHa4eHUsl, @ Makke OCHOBHbIE 3maribl 6HeOPeHUS Pe3yribmaimoe UHMeseKmyassHol 0essimesibHOCMU 6 KOMMEPHECKUL
obopom.

Knroyeeble cnoea. uHmerniekmyarsbHas cobCmeeHHOCMb, pe3yiibmambl UHMesekmyasisHol dessimesisHocmu,
HWOKP, uHmennekmyarbHbIl nomeHyuarn, yrpasneHue VC, coanaweHue TPUATIC.

Legal relations forms between investor and developer were considered, legal protection particularities of intellectual
activity results, the application area of which are products of military purpose and main stages intellectual activity results
introduction into commercial sector.

Keywords: intellectual property, intellectual activity results, R&D, intellectual potential, intellectual property (IP)
management, agreement on TRIPS (Trade-Related Aspects of Intellectual Property Rights).

B macrtosimee Bpemst st Poccun HeT anbTepHATHBE MHHOBAIIMOHHOMY ITyTH Pa3BUTHA. Mup BCTYNHI B
310Xy, B KOTOPOI INIaBHBIM MCTOYHHKOM OJIarOCOCTOSHHS CTAHOBSTCS HE NPUPOIHBIC PECYPCHI, & TBOPUECKHE
JOCTHXEHUS JIIOAEH: Pe3ysIbTaThl HHTEIUICKTYAJIbHON IESTEIbHOCTH M OCHOBaHHBIE HA HUX HOBOBBeneHUs. Oc-
HOBOW CTpaTeruy MpopbiBa K MUPOBOMY YPOBHIO KOHKYPEHTOCIHOCOOHOCTH MOXKET M JIOJDKEH CTaTh Kak coO-
CTBEHHBIM HMHTEJUICKTYaJIbHBIH KamHWTal MPEANPHATHA, TaK M HCIOJIb30BAaHHE COBPEMEHHBIX HAy4YHO-
TEXHUYECKUX 3HAHUM.

B GonpmmHCTBE cy4aeB B OCHOBE MHHOBAIIMH JIeXKAT OXPAHOCHOCOOHBIE Pe3yIbTaThl MHTEIUIEKTYaIbHOM
nesrensHocTd. Knaccudukanus nnrensekryanbHoi coocrBenHoctH (M C): npoMbinieHHass COOCTBEHHOCTh, aB-
TOPCKOE MPAaBO U CMEKHBIE IPaBa.

Kaknmu ObI iepe1oBbIMM HU OBUTH OBl pe3yibTaThl HHTEIUICKTYaIbHON JISSITENbHOCTH M CO34aHHbBIM HA NX
OCHOBE KOHEYHBIH MPOJYKT, €r0 yCIeNIHas pealtn3alys HeBO3MOXKHa 0e3 00ecriedeH s IPaBOBON OXpaHbl H 3a-
muThl. [IpaBoBast oxpaHa pe3ysIbTaTOB MHTEIJIEKTYalbHON AEATEIBHOCTH NMpoeKToM «OcHOB noiuTiku Poccnii-
ckoit denepannu B 00IACTH HAYKU M TEXHOIOTHI Ha mepuox o 2020 T. i JampHEHITYI0 IEPCIEKTHRY» ONpee-
JIeHa KaK OJ[HO M3 YCJIOBUII MHHOBAIIMOHHOTO Pa3BUTHSI SKOHOMHKH CTpaHbl. OCOOEHHO aKTyaJbHBIM 3TO CTAHO-
BUTCS B CBsI3M ¢ BeTymiieHueM Poccuiickoit denepaunu B BTO.

ITpunsaTO cumrath, 4TO poccuiickue obopoHHbIe mpeanpuarus, a Takke HUU n Kb coorBercTByromero
npoduns obnanarot Gonbium odvemom MC. JletictButensro, B Hammmx HUUW u KB Bee eme MHOTO pa3paboToK,
KOTOPBIE 110 CBOEMY YPOBHIO OTIEPEKaI0T OOLINI ypOBEHb TEXHUKH He TOJIBKO B Poccun, HO u B Mupe, a Ha 000-
POHHBIX MPEINPUATHIX HAKOIIJICHO MHOTO IOJIE3HBIX 3HAHUH (HOY-Xay), KOTOpPBIE TIO3BONISIOT PeaIn30BaTh MHO-
THe TEeXHOJOTHYECKHEe Iporneccs bonee 3¢ (heKTUBHO, YeM T1ie-mbo B Mupe. TeM He MeHee, BCe 3TO HE MOXKET
OBITH (32 peaKNM HUCKIIoUeHneM) otHeceHo k VC.

Oco0OeHHOCTH TOJTy4YEeHHUS TIPAaBOBOH OXpaHbl pe3yIbTaTOB MHTEILIEKTYalbHON AESTeIbHOCTH, pacipeaeie-
HHH IIPpaB U 00S3aHHOCTEH MPEINpPHATHS, 3aKa3UlKa, HHBECTOPA U aBTOPOB HA PE3YJIbTAaThl HHTEIIEKTYaIbHOTO
TPYAa, HEMOCPEACTBEHHO CBSI3aHHBIE C MPOAYKIHEH BOGHHOTO HA3HAUYEHUs], B TOM YHCJIE CO3AaHHBIX MOJHOCTBIO
WM YaCTHYHO 3a CUET OFOJUKETHBIX CPEZICTB.

ConeprkaHue TIOHATHS «MHTEIUICKTYallbHasi COOCTBEHHOCTDY», OCHOBAHHSI BOSHUKHOBEHHS! TIEPBOHAYAIBHBIX
IIpaB Ha Pe3yNIbTaThl HHTEIJICKTYAIBHONW NEeSITeIbHOCTH, OCOOBIH MPAaBOBON PEXHMM B OTHOIIECHHH PE3yIbTAaTOB
MHTEJUIEKTYaJbHON JAEATeNIFHOCTH BOEGHHOTO HA3HAUEHHWS, NPUBATH3ALMSA MPaB Ha pe3yiabTaThl HAyIHO-
TEXHUYECKOH eATeTbHOCTH 000OPOHHOTO HAa3HAYCHHS, NCKIIIOYNTENbHBIC ITpaBa HA HOY-Xay, IIPaBOBas OXpaHa
Pe3yIbTaTOB MHTEIJICKTYAIBHON JIEITEILHOCTH, ITPABOBOH PEXXHUM CEKPETOB IMPOU3BOACTBA, YCIOBUS U MOPSIOK
BBIIJIATHI aBTOPCKHUX BO3HAarpaxaeHuit 3a 00wvexTsl C, co3gannsie padbornukamu npeanpustuii OIIK mpu BEI-
nonaeHnu ['O3.
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Pazpabotka ctparernu ynpasnenusi MC npennpusituii 000pOHHO-TIPOMBIIIIEHHOTO KOMILIEKCA, ITaIlbl
¢dopmupoBanus crpareruu ynpasienus: MC, 3ammra C npennpusitusi, SKCriepTH3a Ha MATEHTHYIO YHCTOTY,
BemmonHeHne TpeboBannii Cormamenus TPUIIC ¢ yuetom mpucoenmuenus Poccun k BTO, oTBeTCTBEHHOCTH
POCCUHCKUX NPEANPUATHH.

Ha OAO «M3 PUII» chopmupoBa moptdens mpaB Ha 36 00BEKTOB MHTEIUICKTYAIbHOW COOCTBEHHOCTH:
M300peTeHNH, MPOMBIIIIIEHHBIX O0Pa3lOB W MOJNE3HBIX MOJENEH, KOMIBIOTEPHBIX HPOrpaMM. 3aBOJ IPHHSI
yaactre B XVI| Mockosckom mexayHapoxHoMm CanoHe M300peTeHHi 1 WHHOBAI[HOHHBIX TEXHOJOTHHA «ApXH-
Mmen 2013». Bbeiio npeacraBieHo 3 3KCHOHATa, U3 KOTOPBIX OJMH, PELIEHUEM MEKIYHAapPOIHOTO KIOpU, OTMEUEH
30JI0TOW MEJIAJIbIO JlaypeaTa.
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INTELLECTUAL PROPERTY
OF MILITARY-INDUSTRIAL COMPLEX ENTERPRISE

K.V. Miheev, |G.V. Miheeva

Nowadays there is no alternative for the Russian Federation than to follow the innovation-based develop-
ment. We live in age where the main prosperity source is not natural resources but human’s creative achieve-
ments: intellectual activity results and innovations based upon. The breakthrough strategy basis to the global
competitive ability could be and should be an enterprise own intellectual capital and intake of up-to-date technical
science knowledge.

In most cases the innovations are based on protectable intellectual activity results. There is the following
intellectual property classification: industry property, copyright and associated rights.

Whenever the intellectual activity results and associated final product be advanced its successful implemen-
tation is impossible without ensuring of legal safeguard and protection. The legal protection of intellectual activity
results by the «Principles of policy of the Russian Federation in the domain of science and technologies for the
period up to 2020 and further perspective» project is defined as one of the country economic development condi-
tions. It becomes more relevant in view of the Russian Federation entry the WTO.

It is assumed that the Russian defense enterprises, R&D institutes and design bureau in the appropriate
field have a massive IP capacity. Definitely, our R&D institutes and design bureau still have a lot of developments
which have its outstripping level versus overall technical level not only in the Russian Federation but in the world;
and defense enterprises had been accumulated plenty of useful knowledge (know-how) permitting to implement
the most technological processes in a more effective manner than anywhere in the world. Nevertheless, all of
these couldn’t be referred to (with some minor exceptions) the intellectual property.

The legal protection acceptance particularities of intellectual activity results, rights and responsibilities alloca-
tion of an enterprise, customer, investor and originators of intellectual work results which directly connected with
military products, particularly wholly or partially produced at budget funds expense.

The «Intellectual property» concept content, origin ground of initial rights to intellectual activity results,
special legal regime in terms of intellectual activity results of military purpose, privatization rights to science-
technical activity results of defense purpose, exclusive rights to know-how, legal protection of intellectual activity
results, legal regime of production secret, royalty payment procedures and conditions for IP objects created by
military-industrial complex enterprises employees during the State defense order (SDO) processing.

The military-industrial complex enterprises intellectual property management strategy generation, intellectual
property management strategy build-up, enterprise IP protection, patent clearance (novelty) expertise, meeting
the TRIPS agreement requirements with respect to the Russian Federation joining the WTO, the Russian enter-
prises responsibility.

The JSC Murom’s radio measuring devices industrial enterprise (JSC «MZ RIP») has formed rights portfolio
to 42 IP objects: inventions, industrial prototypes and useful models, software. The enterprise participated in XVI
Moscow International inventions and innovative technologies showroom «Archimedes 2013» with 3 exhibit items,
one of which was awarded of the gold medal after international jury decision.

Moctynuna 24 pekabps 2015 ropa.
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lMpednoxeHa memoduka cpagHumesibHOU OueHKU u3defuli Ha OCHOBE aHasu3a MEexXHUYECKO20 YpPOBHS,
ro3eonsowWas yqyumsigams Haxoxo0eHue cpasHugaeMbiXx 06pa3yoe Ha pasHbIX 3marnax XUSHEeHHO20 Yukra, a
maroKke pUCKU, Cesi3aHHbIe C HeorpedenéHHOCMbIO 8 MOJTyYeHUU MOIOXKUMEIbHO20 pe3yribmama ebirnonHeHust OKP.

Knroyesble crioea: mexHuU4ecKkuli yposeHb, paHx)uposgaHue, rnpuopumem, YacmHble roka3amesnu, 0606-
WEHHBIU MNoKasamersb Kadecmea, PUCKU, OUCKOHMupoeaHue, OegbriuposaHue, XU3HEHHbIU YUK, OfbIMHO-
KOHCmpyKmMopcKue pabomal.

The article proposes the items comparative assessment technique on the base of technology level analysis permitting to
account for comparing items locating on different life-cycle stages and risks associated with uncertainty in getting the positive
result of development works performance.

Keywords: technology level, ranking, priority, particular indexes, quality composite index, risks, discounting,
deflation, life cycle, development works.

CraThsl IOCBAIIEHA PEIICHHUIO 3aJaudl CPABHUTEIHHOTO aHAINM3a OJHOTHITHBIX M3JENHIl C LENBI0 OIEHKH
KOHKYPEHTOCIIOCOOHOCTH MHTEPECYIOIIET0 M3/EINsl, HaXOAAIIerocs Ha OJHOM M3 3TallOB HaYYHBIX HCCIIE0Ba-
HHUH U OIBITHO-KOHCTPYKTOPCKUX PabOT, C OT€YECTBEHHBIMHU U 3apyOe)KHBIMU aHAJIOTaMU.

IIpennoxxeHHbI aBTOpaMM METOJUYECKHUI almnapaT CPaBHUTEIbHOW OLEHKH I03BOJIIET YUUTHIBATh PUCK,
CBSA3aHHBIN C CO3/JaHUEM MHTEPECYIOLIEro u3senus. [l 3Toro Ucnojib3yeTcs pacuéTHasl 3aBUCUMOCTb, C IIOMO-
IIBI0 KOTOPOH OIpeneNnseTcsl BepOSTHOCTh YCIEIIHOTO 3aBEpIIEHHs] pa3padOTKU HU3JENUs 10 3HA4YEHUSIM
HA4YaJbHOI0 HAay4YHO-TEXHHUUYECKOTO PUCKA M PHCKa MPEKPAIICHUs NPOEKTa, KOTOPHIE OLEHHMBAIOTCS COOTBET-
CTBYIOLIVMH BEPOATHOCTSAMH. 3HAYEHHS HAaYalIbHOIO HAYYHO-TEXHUYECKOTO PHUCKA M PUCKA NPEKpalleHHs po-
€KTa OIIPEAEIAIOTCS B COOTBETCTBUM CO CTATUCTHYECKUMHU HOpMaTuBaMn MuHHCTEpCcTBa 000pOHBI PO.

JUis 1eMOHCTpalUy BIUSHHS PUCKOB, CBSI3aHHBIX C CO3JaHMEM HU3AEIHH, NPUBEACH NPUMEP CPABHUTEIb-
HOH onleHKH 3YP oTeuecTBEeHHBIX 1 3apy0eKHBIX KOMIUIEKCOB CPEAHEH NalbHOCTH, B TOM YHCIIE pa3pabaThiBae-
Mol runoretnyeckoi 3YP.
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ITEMS COMPARATIVE ASSESSMENT
IN VIEW OF RISKS ASSOCIATED WITH ITS DEVELOPMENT

S.N. Ostapenko, A.A. Filatov

The article is dedicated to the comparative analysis problem solution of single-type items in order to estimate
the competitive capability of an interested item, located on one of the R&D stages, along with indigenous and
foreign analogues. The proposed methodic instrument of single-type items comparative analysis permits to
consider a risk associated with development of an interested item. The calculated relationship is used for this
purpose through which the item successful development completion possibility is determined according to initial
science-technical risk and project termination risk values which are estimated by corresponding probabilities. The
science-technical risk and project termination risk values are determined in accordance with the Russian Federa-
tion MOD statistical standards. To demonstrate risks effect associated with items development the surface-to-air
missile (SAM) of indigenous and foreign medium range complexes comparative estimation example is given,
including estimation of being developed hypothetic SAM.

MocTtynuna 17 ceHTA6ps 2015 ropa.
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B Hacmosiwiee apems dnsa peweHusi NP-mpyOHbix 3adaq rnpoekmuposaHusi U yrpaerieHusi 8Cé Yalle UCrionb3yromces
380/1H0UUOHHBIE MemoOdbl. Paccmampusaemcsi ¢riocob roebilieHUs1 3¢bghbeKmMUBHOCMU 2EHEMUYECKUX arnzopummos o
8peMeHU peanu3ayuu 3a cHém pacriapasiesiueaHusi 8bIHUCIIEHUU 8 CaMOM areopumme.

Knroyesnle cioea: 380/M0UUOHHBIE MEMOOb], 2EHEMUYECKUE ar2opummbl, MHOOMOMYTSUUOHHBIU 2eHemu4ecKull
arnaopumm, orepamop KPOCCUH208epa, MEXaHU3M MuzpaLul.

Nowadays, the evolutionary methods are used more frequently for NP-hard management and design problems solution.
The article considers genetic algorithms efficiency upgrading by implementation time through parallelizing in the algorithm.

Keywords: evolutionary methods, genetic algorithms, multi-population genetic algorithm, crossing-over operator,
migration mechanism.

OnHOM U3 BaKHBIX MpoOJIeM B Hayke M TexHHKe XXI Beka ocraercs MoJiepiKKa IPUHATHS pEIICHUI B He-
OTIpe/IeNIeHHBIX, HEYETKUX YCIIOBUAX U IPU HaIM4YuM pucka. Jluno, npunuMaromiee pemenue (JIIIP), momxHO
paboTaTh C MOCTOSHHO yBEIWYHMBAIOIIMMICS IIOTOKaM1 MH(pOpManuy, CoAepsKalliMU Pa3IUIHbIE THITBI JaHHBIX
u 3HaHui. CrenoBarenbHO, TpedyeTcst pa3paboTKa TEOpUH, PHHIUIIOB, U OCTPOCHNE Ha UX OCHOBE MHTETPH-
POBaHHBIX MOACUCTEM JUIsl () (HEKTUBHOTO MPHUHATHS PEIICHHUI B IPOSKTUPOBAHUHN H YIIPABICHHH.

[Ipobnema NpUHATHS pEICHUH 3aKIIFOYAECTCS] B TEHEPALMH OOJIBIIOrO KOJIMYECTBA aJbTEPHATUB PELICHUMH,
UX OIIGHKE M BHIOOpPE ONTHMAaJbHOW ajJbTEepPHATHBBI HA OCHOBE 3aJaHHBIX KpuUTepHeB. Taxke BO3SHHMKAET KOH-
(IUKT M3-32 CII0KHOCTH M MHOTOKPUTEPUAILHOCTH MPUHUMAEMOI0 PEeUIeHHs U TpeOOBaHUs MPUHATUS dPdek-
THUBHOT'O PEIICHUS B pealbHOM MaclITade BpeMeHH.

Vcnionp30BaHNe HOBBIX TEXHOJIOTMH Ha CThIKE HHPOPMATHKH, OMOHUKH M aBTOMATH3AIMH IPOSKTUPOBAHUS
MOJET OBITh OJTHMM M3 TOAXOJI0B K PEHIeHHUI0 3Toil mpobieMsl. [10100HbIE TEXHOIOTHN MOTYT 0a3HpOBATHCS Ha
UAeAIX MOJEIUPOBAHMS SBOJIIOLUN U OMOMHCIIEPUPOBAaHHBIX MeToax. [Iporiecc moucka B 3TUX METOAAX 3aKIIIO-
9JaeTcsl B IIOCJIEIOBATEIbHOM IPeoO0pa3oBaHUM OJHOTO KOHEYHOI'O MHOXECTBA aJbTEPHATHUBHBIX PEIICHUH B
JpyToe, AJsl 4ero HCHOIb3YIOTCS MEXaHU3MbI M IPUHIMIBI TEHETUKU 1 HBOJIOLUH B XKMBOH NIPUPOJE.

PaccmaTpuBaeTcs MCHONb30BaHNE THOPHIHBIX 3BOJIIOIMOHHBIX aJITOPUTMOB JUIS TIOJIyYEHHUS! ONTUMAIIbHO-
ro pelleHus, HallpUMep MpH MPOEKTUPOBAHUU CBEPXHACBHIIICHHBIX MIEYAaTHBIX MIaT. MaTtemarndeckoe MOAEIHU-
poBanue 3Bosonmu (1o teopun Y. JlapBuHa) OCYIIECTBIISICT MHOTOIOIYJISIIIMOHHBIA TEHETHUECKUN allTOPUTM,
MO3BOJISIOIINK OBICTpEE HAXOAWUTH JIOKAJIBHO-ONTHMAJIbHBIE PE3YJbTAThl, 32 CUET IMapaJuleNbHONH 00paboTKH
MHO)KECTBA aJbTEPHATUBHBIX penieHuid. OTMETHM, YTO MPOLEcC PEeNICHUs] PE3KO YCIOXKHIETCS NpU OOJIBIION
pa3sMEepHOCTH 337a4H, HO MapajjieIbHOE BHIIIOIHEHNE TeHETHIECKUX OIEPaTOPOB Ha MOPSIOK CHUYKAET BPEMEH-
HYIO CJIOXHOCTh aJTOPUTMOB. BpeMeHHas CI0XHOCTh TaKUX aJTOPUTMOB OOBIYHO COBHANAET CO CIIOKHOCTBIO
OBICTPBIX MTEPAIMOHHBIX AJITOPUTMOB. PaccmaTpuBaroTcs mpezsiaraeMble B HEKOTOPBIX CXE€MaxX MOJIENIH COB-
MecTHOH 3Bomonnn [lapBuHa u Jlamapka, KOTOpbIE TOBBIIIAIOT CPEAHIOI0 IIENIEBYI0 (YHKIMIO MOMYNALNNH U,
CIIeZIOBATENIFHO, YCKOPSET BHITIOTHEHHUE MTONCKA B ICXOJHOM T€HETHIECKOM aJiTOPUTME.
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EVOLUTIONARY MODELING
IN MANAGEMENT AND DESIGN PROBLEMS

V.S. Hudyakov, V.D. Frolovskiy, V.Y. Whyspapir

One of the major problems in science and technology of the 21 century is still decision-making support in
uncertain, ambiguous conditions and at risk presence. A decision-maker (DM) should operate with constantly
increasing information flow containing different data and knowledge types. Consequently, it's required to develop
the theory and principles in order to form on its base of integrated subsystems for the effective decision-making in
designing and managing.

The decision-making problem consists in bulk of alternative decisions generation, its estimation and
optimum alternative selection basing on specified criterion. The conflict arises due complexity and multicriteriality
of decision-making and requirement of effective decision taking in real time scale.

The utilization of new technologies on the edge of informatics, bionics and design automation could be one
of approaches to this problem. Such technologies might be based on evolution modeling ideas and bio-inspiration
methods. The searching process in these methods consists in consequential transformation of one alternative
decisions finite aggregate to another, for which purpose the genetics and evolution in live nature mechanism and
principles are used.

The hybrid evolutionary algorithms implementation for optimal solution obtaining is considered, e.g. at
supersaturated circuit plates designing. The evolution math modeling (according to C. Darwin theory) is imple-
mented by multi-population genetic algorithm permitting to find locally optimal results faster due to concurrent
processing of aggregate alternative solutions. Note that solving process is dramatically complicated at high
dimensionality, but concurrent performance of genetic operators reduces the time complexity by an order. The
time complexity of such algorithms is usually coincided with complexity of fast iteration algorithms. The proposed
in some schemes combined evolution models of Darwin and Lamarck are examined which increase the average
population goal function, and consequently, speed-up the search in initial genetic algorithm.

MNoctynuna 3 peka6ps 2015 roaa.
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Paccmampuearomces OCHO8HbIe HarpasieHusi MPUMEHEeHUsT UHGhOPMaUUOHHbIX mexHosoaull 8 paMKax pa-
6om no cosdaHuto LieHmpa cumyayuoHHozo ynpasneHus AO «ITITI1 «paHumy (Oanee — LICY). U3noxeH onbim
npakmuyeckozo npumeHeHus LICY Onisi ynpaeneHUs mexHU4Yeckol 20mo8HOCMbI0 meppumopuanbHbIX 2pymnmnu-
POBOK BOOPYXEHUSI U 80eHHOU mexHuUKu (BBT).

Knroyeeble cnoea: ueHmp cumyayuoHHO20 ynpaesieHusl, asmomamu3uposaHHasi cucmema, PemMOoHMm,
800OPYKeHUE U 80EHHas! MexHUKa.

The article states basic trends of information technology usage in the framework of Situational management
center (SMC onwards) set-up by the JSC «Granit» GPTP» (Parent production and technical company). The
experience of SMC practical use is represented for technical readiness management of territorial groups of
military armament and weapons (MAWS).

Keywords: situational management center, automated system, repair, military armament and weapons.

Kwznennbrit mukn uw3genus (OKLI), oxBaTeIiBarommuil MPOTSDKEHHBIA HHTEPBal BPEMEHH, OT 3apOKACHUS
WJICH CO3/IaHUs TaHHOTO THUITAa M3ENNsS IO 3aBEPIICHUS MPOLECCOB YTHIM3AUU 00pa3lioB U3AEIHs, BKIIFOYACT B
cebs yeThlpe OCHOBHBIX cTazuu [1, 2]:

®IIPOEKTUPOBAHUE;

SU3TOTOBJICHHE;

®OKCIUTyaTaIlus;

oY THITU3AITHS.

OO6mielt 1esTbl0 BCero KOMIUIEKCa YCWIINHI, 3aTpadnBaeMbIx Ha ctaausax JKII, sBiseTcs obecrneueHne HeoO-
X0IUMOM 3((HEKTHBHOCTH MPUMEHEHHS CO3/]aBAEMBIX CIIOKHBIX TEXHUYECKUX CPEJCTB 1O MX ILIEJIeBOMY Ha3Ha-
YeHHIO, T.€. 3 dexTuBHOCTH SKcIuTyaTtauu CTC.

Craguto npoektupoBanust CTC npuHATO pazensTh Ha BHEIIHEE MPOEKTUPOBAHUE U BHYTPEHHEE MPOEKTHU-
pOBaHUe, KOTOPhIE CYLIECTBEHHO OTJIMYAIOTCS 110 COCTaBY PEIIAEMbIX 33J1a4 U METOJIOB UX peweHus [3].

[Ipu BHeHIHEM TPOEKTHPOBAHMH OOBEKT MPOCKTUPOBAHUS MPOXOIUT IYTh OT 3apOXJICHUS 3aMbICiia JIO
(hopMupoBaHus TpeOOBaHMI K KOMIUIEKCY XapaKTEPUCTHUK, ONMPEICIIONINX Ka4eCTBO U IPPEKTHBHOCTE OyAY-
et CTC, a Takke K KOMIUIEKCY OTpaHUYeHHH, HakIaabpiBaeMbIx Ha coznanue CTC.

Buytpennee npoextupoBanue u ctaaus npoektupoBanus CTC B 1enoM 3aKaHUMBAETCSl TOCYJapCTBEHHbI-
MU HCIBITaHUSIMH, KoppektupoBkoit TT3 u mpuémkoit KJ1, 3/1 n TexHrYecKoi TOKyMEHTANH sl OpTaHU3alnH
cepuifHOTO Tpomn3BoAcTBa 06pasmoB CTC.
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Lenpto ynpaBnenus kayecTBOM Ha ctaanu usrorosneHuss CTC sBiseTcs obecrniedeHre MaKCUMAJIBHO I10J1-
HOM peayM3aliy NPOeKTHHIX pemenuii mo cozaanuto CTC ¢ TpeOyeMbIMU 3HaUEHHSMH IOKa3aTelield KauecTBa
(3HagenmsiMu TTX) mpy MUHIMH3aIMU PacXOAOB PECYpPCOB. DTa IIETb JOCTHIAETCA COYETaHNEM aBTOMAaTU3UPO-
BAaHHOTO YIPABJICHUS OPTaHU3ALMOHHBIMM M TEXHOJOTHYECKHMHU MpOIECCaMH NPOU3BOACTBA € KOHTPOIEM
obecrieueHns YaCTHBIX MOKa3aTenei kadecTBa coctaBHBIX dacTed CTC u u3menusi B ENOM Ha ITOCIIEI0BATEIb-
HBIX 9Talax TeXHOJIOTHYECKOTO MMPOLECCa N3TOTOBICHUS.

Hemssvmu ynpasnernns kadectBoM cucteM BBT BKO (kak pasaoBumHoct CTC) Ha cTagmm MX SKCITyaTa-
IV SIBISIETCS] 0OECIIeueHne TOTOBHOCTH WX NPUMEHEHHS [0 Ha3HAUCHHIO NIPH MUHUMU3AIMN PACXOI0B PECyp-
cOB (TexHHYeCKOro pecypca oopasuoB BBT, marepuanbHbIX M KaJpoBBIX PECYPCOB).

Jns peanuzanuy yka3zaHHOTO Iojaxozaa TpedyeTcs 3pQeKTUBHOE CUTyallMOHHOE YNpPaBJIEHHE COBOKYITHO-
CTBIO IIPOLIECCOB U PECYPCOB, HAIIPABJICHHBIX Ha oOecrnedyeHne TpedyeMoro ypoBHs TOTOBHOCTH oOpa3uos BBT.
C aroit nensto B AO «I'TITII «I"paHuT» co3naH U BHEApsIETCS B IOBCEHEBHYIO NMPaKTUKy LleHTp cuTyalioHHO-
ro ynpasiyienus: padoramu o PCO Teppuropuanbusix rpynnuposok BBT BKO [4].

OmnsiT npaktuueckoro npumenenus LICY, coznannoro B AO «I'TITII «I'paHuT», moka3an NepcreKTUBHOCTh
MOJO00HOTO MPUMEHEHUs] WH(POPMAIIMOHHBIX TEXHOJIOTHH s moBbIIeHU 3¢ ¢dextuBHOCTH pador mo PCO u
CHIDKEHHS CTOMMOCTH BHeIpeHus oopa3nos BBT.
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PARTICULARITIES OF COMPLEX TECHNICAL SYSTEMS
LIFE CYCLE MANAGEMENT IN MODERN CONDITIONS

V.l. Ponomarev, A.F. Strakhov

The item (product) life cycle (LC), comprising the extended time period, beginning from the development
concept generation of such type of item up to completion of items disposition processes, includes four main
stages [1, 2]: Designing, Manufacturing, Operation, Disposition.

The general purpose of efforts complex applied at LC stages is ensuring the necessary implementation
effectiveness of complex technical systems (CTS) as for its designated purpose, i.e. CTS operating efficiency.

The CTS designing stage is assumed to be divided into external and internal design which are substantially
differ in its problem solution structure and methods of its solution [3].

For the external designing the design object travels from the concept generation up to requirements forming
for characteristics complex determining the quality and effectiveness of the prospective CTS, and requirements to
constraints complex imposed on the CTS development.

The internal design and CTS designing stage are generally completed with state tests, RFP correction and
acceptance of design documentation, operational documentation and technical documentation for serial produc-
tion organization of CTS items.

The quality management goal at CTS manufacturing stage is to ensure the max full realization of design
decisions on CTS development with required quality factors values (performance characteristics values) at
minimizing of resources expenditure. This goal is achieved by combining the automated management of
organizational and technological manufacturing processes with particular quality factors control of CTS main
components and the item as a whole at phased stages of technological manufacturing process.

The goal of Aerospace defense forces MAWSs (as CTS diversity) quality management at its operation stage
is to ensure the readiness of its intended application at minimizing of resources expenditure (operation life of
MAWSs items, materiel and personnel resources).
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In order to implement the mentioned approach the effective situational management of aggregate processes
and resources is required which are intended to ensuring of required readiness level of MAWSs items. For this
purpose the JSC «Granit» GPTP» has build-up and introduced in everyday practice the Situational management
center on repair and service maintenance works (RSM) of ASD MAWSs territorial groups [4].

The experience of SMC practical use has demonstrated the perspective of such usage of information
technologies for works effectiveness improving on RSM and cost reduction of MAWSs items introduction.

Moctynuna 19 aBsrycta 2015 ropa.
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Y[OK 004.414.22
MATPUYHBIE ONEPAHAbI /1A IEHTOYHbIX MATPUL

© ABTOp, 2016

M.B. Kontenosa
sedywuli urxkerep, MAO «HIMO «Anma3s», e. Mockea
E-mail: mvk1986@mail.ru

B cmambe paccmampusaemcsi U uccnedyemcsi 603MOXHOCMb LCMOb308aHUST QYHKUUU Mampu4Ho20 ornepaHda ¢
uesnbio aghghekmueHol pabome! npogpamMmucma ¢ JIEHMOYHbLIMU Mampuuamu, rno3eonsrouwell noms3osamento pabomams
¢ Mampuyamu 6e3 ux doronHUMeribHoU Gemarnu3ayuu.

Knroyeeble cnoea: mampuuya, MampuyHbil onepaHd, napasnnenusM, pacnapasnenueaHue Mampu4yHbIX
onepayuli, IeHMOYHbIe Mampuuybl, pa3Hoobpasue npedcmasneHuss Mampuu, mpeyaosibHbie Mampuubl, 2r1agHasi
OuaeoHarb Mampuusbl.

The article considers and examines the matrix operand functions usage possibility for programmer effective operation
with band matrix permitting the user to operate with matrix without its additional detailing.

Keywords: matrix, matrix operand, parallelism, paralleling (multisequencing) of matrix operations, band matrix, diversity
of matrix presentation, triangular matrix, main diagonal of a matrix.

[TocTostHHO pacTymuii MIMPOKUH CHEKTP NPUKIAAHBIX 337ad CBOJUTCS K PEHICHUIO OOJBIINX CHUCTEM JH-
HEWHBIX YpPaBHCHMH, U1 KOTOPHIX HEOOXOAMMO Hapsily C HCIIOJIb30BAHHEM COBPEMEHHBIX BBIYHCIUTEIBHBIX
CPEZCTB, MCIIOIb30BaTh U APYTHE alrOPUTMHUIECKIAE BO3MOKHOCTH, CBA3aHHbBIE C MATPHYHBIMH BHIYHCICHUSMH.

Jnst paboTel ¢ MaTpUIaMu BBOJUTCS OTIPEAEICHNEe MaTPUYHOTO OIlepaHia, Kak (YHKIWH, apaMeTpaMu
KOTOPOH SIBJISIOTCSI MAacCHB YHCIIOBBIX JaHHBIX U NEPEUCHb YMCIOBBIX IAHHBIX OIPENCINAIOMNX YUCIOBONH Mac-
cuB B Buge marpuusl: M (F, m, n, a, b, p, q, t, z). [IpuauMaeM, 94TO YUCIOBOKH MaCCHB MATPHL B IIAMSATH BBIYHC-
JIMTENS XPaHUTCSI B TIOCIIEI0BATEIbHOCTH CTPOKA 33 CTPOKOH.

PazHooOpa3ue mpeacTaBieHUsT MaTpHIl (IIOJHBIE M Pa3peKeHHBIE, TUArOHaJIbHBIE U JIGHTOYHBIEC, BEPXHHUE
TPEyToJIbHBIE U HUKHUE TPEYTOJbHBIC, CAMMETPUYHbBIE 1 HECUMMETPHUUYHBIE U IPyTHe BO3MOKHBIE IIPEACTaBie-
HHS) COAEpXKaT B cebe MOMONTHUTENbHYI0 HHPOPMALUIO, KOTOPYIO JKEJIATeNIbHO UCIIONB30BaTh IPH Pa3padoTke
(yHKIMH MaTpUYHBIX OTEPaHIOB, BBEACHNUEM B HUX JOMOJHUTEIBHBIX ITAPaMETPOB C LIEJIbI0 TIOMCKa Ooee 3¢-
(heKTHBHBIX alTOPUTMOB apH(PMETHKN MATPHI, PEATN3yEMBIX Ha BHIYUCIUTENSAX C Pa3HON CTPYKTYpPOH M KOJIU-
YECTBOM IIPOIIECCOPOB.

J1s mpeicTaBIeHHOTO OIpeeeH!s] MaTpUYHOTO OIepaH/a IMOoJpa3yMeBaeTcs, YTO YHCIIOBBIE JIaHHBIE
MaccuBa He HyneBble. OJTHAKO B MPAKTHYECKHUX NMPHIOKEHUAX YaCTO BCTPEUAIOTCS MATPHIBI ¢ HAIW4HUEeM OOJb-
IIOT0 KOJIMYECTBA TaK WM MHAYe YIMOPSIOYEHHBIX HYJIEBBIX 3JeMeHTOB. OCHOBHBIM ONpEJIEeIeHHEM TaKHX MaT-
PHIL SBJISIOTCS JICHTOYHBIE MaTpuIlpl. JlMaroHanabHble, BEpXHUE W HIKHUE TPEYTOJIbHBIE MaTPUIBI SBIISIOTCS UX
9acTHBIM ompezeneHneM. Pabora ¢ Takumu MaTpuiaMu TpeOyeT BBEACHHS B (YHKIIMIO MAaTPUYHOTO ONEpaHfa
JIOTIOTHUTEIBHOTO NapaMeTpa M COOTBETCTBYIONINX JIOTHYECKUX PEIIEHUH €r0 HCIIOTHEHNUS.

Haynmaue 6oapm10ro KoaumyecTBa HyJel B JICHTOYHBIX MAaTPHIIAX CTaBUT BONPOCHI O BO3MOKHOCTH COKpa-
HICHHS MAMATH ITPH UX XPaHEHHH U pa3paboTKu Apyrux Oonee 3hpHEeKTHBHBIX M0 OBICTPOACHCTBUIO aJITOPUTMOB
MaTpUYHON apUPMETHKH.

Hcnonp3oBanne (GyHKIMHA MaTPUYHOTO OIEpaH/a MO3BOJSAET MPOrpaMMHuCTy 3 deKTHBHO paboTaTh C JeH-
TOYHBIMU MaTPHLIAMH.
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MATRIX OPERANDS FOR BAND MATRIXES

M.V. Koptelova

The constantly growing wide range of applied problems comes to large systems of linear equations solution
for which it's necessary along with using of modern computing systems to apply another algorithmic intelligence
connected with matrix calculations. In order to operate with matrixes the definition of matrix operand is introduced
as a function, the parameters of which are array variable of numerical data and folder of numerical data
determining the numerical array variable in the form of matrix: M (F, m, n, a, b, p, g, t, z). It was assumed that
matrixes numerical array variable in valuator memory is hold in row-by-row sequence. The matrixes introduction
diversity (full and sparse, diagonal and banded, upper triangular and lower triangular, symmetrical and asymmet-
rical matrixes and other possible representations) concludes the additional information which is preferable to use
at functions development of matrix operands, by entering additional parameters in order to search more effective
algorithms for matrixes arithmetic realized on valuators with different structure and processors amount.

For the given matrix operand definition it's assumed that array variable numerical data is none-zero.
Nevertheless in practical applications we can frequently meet matrixes with a huge amount of anyhow arranged
null elements. The main definition of such matrixes is band matrixes. Diagonal, upper and lower triangular
matrixes are its particular definition. The operation with such matrixes requires the preset of additional parameter
and corresponding logical decisions of its execution to matrix operand function. The presence of lots of nulls in
band matrix poses a question on memory reduction possibility at matrix storage and development of another more
effective in processing speed algorithms of matrix arithmetic. The matrix operand function usage permits a
programmer to operate effectively with band matrixes.

MocTtynuna 3 mapTta 2016 roaa.

36 BECTHUK BO3YLUHO-KOCMUYECKOM OBOPOHbI N2 1 (9), 2016 r.



PA3AEN: MPUKJAAHBIE 3AAAYM MPUMEHEHUS MHOOPMALIMOHHbIX TEXHOJIOMMIA

YK 004.032.26(06)

ABTOMATUYECKOE PACITO3HABAHWE BO34YLLUHbIX LUENEN
B KOPABEJIbHbIX CUCTEMAX OBPABOTK UH®OPMALIUN
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B cmamee obcyx0aemcs 3a0a4ya asmomamuyeckol Krraccughukayuu usobpaxeHuli 030yuWHbIX 06bEKMOo8 8 Kopa-
6esIbHbIX OMMUKO-3IEKMPOHHBIX CUCMEMAaX U €€ pelleHUe YUCTEHHLIMU Memoodamu, eKiroqasl amar rpedobpabomku
8X00HOU UHGhopMaUUU, makke onuchisaemcst MoOesTb 8U3YaribHO20 Pacro3HasaHUs 06pa3oe YerI08EKOM.

Knroyeenble cnoea: pacriosHasaHue 06pa3os, OfmuUKO-3IEKMPOHHBIE JIOKALLUOHHLIE CMaHUUU, ebidenieHue npu3sHa-
Ko8 8 U30bpaxkeHuU, meopusi adarnmueHO20 PE30HaHCaA.

The article considers the automatic classification of aerial objects images in shipboard optical-electronic systems and its
solution via numerical methods, including preprocessing stage of input information; the model of pattern visual recognition by
human is represented as well.

Keywords: pattern recognition, optical-electronic tracking systems, feature extraction in image, adaptive resonance
theory.

B crarbe paccmarpuBaercst mpobiemMaTiKa pelieHus 3a1a4i aBTOMaTHYeCKON KitacCu(UKauY BO3AYIIHBIX
00BEKTOB 10 MX N300paKEHHUSIM B KOpaOEJbHBIX ONTHKO-IJIEKTPOHHBIX cucTeMax. OCHOBHAsI 4acTh CTAaTbU CO-
CTOMT U3 5 4yacTell u mpenBapsieTcsi BBEACHHEM, B KOTOPOM aBTOP OOOCHOBBIBAET IIOCTAHOBKY 3aJlaud U OIHCHI-
BaeT 0COOECHHOCTH MPUMEHEHHUS ONTHKO-IJIEKTPOHHBIX JIOKAMOHHBIX cTaHuuii (O3JIC) B KOpabenbHBIX KOM-
TUIeKCaxX MPOTHBOBO3AYIIHONW CAaMOOOOPOHEI.

B Hauase cTaTbu aBTOPOM 3aTparMBaroTcs OOIIHMe BONIPOCH aBTOMAaTHYECKOTO PAacIO3HaBaHU H300pake-
HUH ¥ BBOAWTCS KPUTEPHH YCHENTHOCTH CHCTEMBI aBTOMaTHYECKOH KiacCH(HKAIMM BO3AYIIHBIX 0OBEKTOB Ha
OCHOBE MOJICJIM BH3YaJIbHOTO PACIIO3HABAHHUS OOBEKTOB uesioBeKOM J[OHCOHA. /Il YUCIIEHHOTO peleHus 3a-
Jlag¥l aBTOPOM TIpejyiaraercsi BeraucauTenpHas moaens SMART, ocHoBaHHas Ha MOJIOKEHHUSIX TEOPHH A/IANTHB-
HOTO pe3oHaHca. [lanee MPOBOIUTCS aHAIIM3 METOJIOB NPe100pabOTKN BXOJHBIX JAHHBIX M MOATBEpPXKIaeTCs e¢
CYIIECTBEHHOE MPAKTHYECKOE 3HAUYCHHWE B paccMaTpuBaeMoOW 3ajade. Takke MOKa3aHO, YTO BHIOPAHHBIA IS
pelIeHns 3aJadd MeTOoJ MpenoOpadoTKH - pamuanbHas pa3BépTka cTpoba m3oOpakeHHs "3Merkon" - maér
HaWTy4IIne pe3yapTaThl U1 MOJOOHBIX 3a7ay KIacCU(pUKAIMK, a aBTOMAaTHYEeCKas KJIaCCH(HKAILUI Ha OCHOBE
SMART yoBieTBOpsieT BBEJEHHOMY B CTaThe KPUTEPHIO aJIeKBaTHOCTHU pelieHus. Kpome Toro, aBTop J10Ka3bl-
BaeT JyYIIyto mpou3BoauTeabHocTh SMART B cpaBHEHHH C aHAJIOTAMHU.

Cratbs 3aBepIuacTcs 3aKJIIOYCHHEM, B KOTOPOM aBTOP HAa OCHOBAHMU MPOBEAEHHBIX HCCIIEIOBAHMN yCTa-
HaBJIMBACT BO3MOXKHOCTh CO3JaHUS CHCTEMBI aBTOMAaTHYECKOM KJIaCCH(PHUKAIHUK BBIYUCIUTEIBLHBIMU METOIAMHU
ATaKYIONINX BO3MYITHBIX Ieneit B kopadempHbIx OJJIC.
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AUTOMATIC RECOGNITION OF AERIAL TARGETS
IN SHIPBOARD INFORMATION PROCESSING SYSTEMS

V.V. Smirnov

Problem of automatic classification of aerial objects by their images in shipboard optical-electronic systems
is described in the article. The main part of the article consists of 5 parts and begins with the introduction in which
the author states the goal and describes features of optical-electronic tracking stations (OETS) in shipboard AD
complexes.

The article starts with general review of automatic image recognition domain; then criterion of successful
automatic aerial objects classification system is introduced on the base of Johnson's visual recognition model by
the human. As a numerical solution for the problem, the author proposes to use SMART computational model,
based on adaptive resonance theory. Further the input data preprocessing methods analysis is conducted and its
essential practical importance is confirmed. It has also been demonstrated that the selected preprocessing
method for problem solution, namely, radial-based image scanning, gives the best results for similar classification
problems, and that SMART-based solution for automatic classification meets the proposed criterion of system
validity. Moreover the author proves the superior performance of SMART comparing to analogues.

The article concludes the possibility to design attacking aerial targets automatic classification system in
shipboard OETS via computational methods.

MNoctynuna 10 pekabps 2015 ropa.
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ObosHayeHa npobriema, 3aKkroyarowasicsl 8 CrIoXHocmu obecrieyeHus 83aumodelicmausi PasHOPOOHbIX KOMIIO-
HeHmos ACY, ripumeHsieMbix 8 pamkax 0esimenbHocmu A0mKHOCMHO20 nuya. s peweHusi npobremMs! UCMnoib308a-
Ha cucmema yripasreHusi busHec-rpoyeccamu. YcosepuieHcmeosaHa mexHornoaudeckass cmpykmypa ACY, & komo-
poli ebiderieHb! cpedcmea ynpaeneHusi busHec-rpoyeccamu, Komopbie 80 83aUMOC8sA3U ¢ Opy2uMu KOMIIOHeHmamu
10380/1910M Op2aHU308bI8aMb UX 83aumodelicmeue rpu peanusayuu OessmensHocmu. Cehopmynuposarsl mpebosa-
Hus1 K npednazaembiM cpedcmeam yrnpasrieHus busHec-rpoueccamu. OnucaHbl MPUMepb! UX MPUMEHEHUS.

Knrouesnble crnoea: busHec-npoyecc, cucmema yrpasieHusi busHec-ripoueccamu, cpedcmea yrpasneHusi busHec-
rpoyeccamul.

The complexity problem in automated control system (ACS) mixed components interaction support used in the
framework of executive officer activity was designated. For the problem solution the business processes management system
was used. The ACS technological structure was improved in which the business processes control means were highlighted,
that in coordination with other components permit to organize its interaction at activity realization. The requirements to
proposed business processes management means were formulated. The application examples were described.

Keywords: business process, business processes management system, business processes control means.

B crathe 0003HaueHa mMpobOiieMa 3alaHus W KOHTPOJS NeATSIBHOCTH, TIOIAONICHCs pa3IMdHON CTETICHI
aBTOMATH3alNH, TPeOYyoIIeH (B HEKOTOPBIX CUTYAIUIX) YIaCTHs JEOACH WM jK€ COCTBHIKOBKHU CO CIICIIUANIH3H-
POBaHHBIMH KOMITOHCHTaMH. JTa MpoOiieMa 3aKII0YaeTCsl B CIOKHOCTH (popManu3anuy mpeaMeTHOH 001acTi U
TEXHOJIOTHYECKOTO 00BETUHECHUS Pa3HOPOIHBIX KOMITOHEHTOB ACY crienmaipbHOTO Ha3HAYEHUS UL oOecriede-
HUS ISITETHHOCTH JODKHOCTHOTO JIUIIA.

Jliist petieHus mPoOJIEMBl MPEIOKEHO HCIOJIL30BaTh OHY U3 CHCTEM YIPAaBJICHUS OH3HEC-TPOIECCaMH,
38.}13‘-161?1 KOTOPBIX ABJIACTCA MPEAOCTABIICHUC yHI/I(pI/II_[I/IpOBaHHI)IX CpE€ACTB 3alaHUA U KOHTPOJISI aBTOMAaTU3Upy-
eMOM JesATEeIbHOCTH.

O6ocHOBaHa BO3MOXHOCTh TIPUMEHEHUS CPEACTB ynpaBieHus: 6uznec-nponeccamu B ACY crennaabHOTO
Ha3Ha4YCHHUA, KOTOpad JOJIKHaA O6eCHe‘IHBaTL OAHOBPEMEHHYIO JCATCIbHOCTh MHOTUX JOJIKHOCTHBIX JIMIL. I[eﬂ-
TENBHOCTh KaXKJOTO JOJDKHOCTHOTO JIMIA TPEATIONKEHO TPEACTABIATh B BHUIE IMOCICIOBATCILHOCTH JICHCTBHUH,
WHULUHPYIONINX BHIIOJHEHUE MATEMAaTHICCKUX PACIETOB, M YCIOBUH HX BEHITIOJTHCHHS.

ChopmymupoBaHbl npeanoxeHus mo pa3padorke ACY crenuanrsHOrO Ha3HAYCHUS B YACTH 0OeCIeueHUs
JESTENBbHOCTH. B CTPYKTYpy CHCTEMBI BBEICHBI AJIEMECHTHI, 00CCIICYHBAONINE B3aUMOJICHCTBHE HCIIOIB3yEeMbIX
B IIPOIIECCE JAEATEIFHOCTH JODKHOCTHOTO JIMIIA KOMIIOHEHTOB M TOJKIIOYCHHE CPEACTB YIPABICHUS OU3HEC-
poIeCCaMH.

Ornucan MopsIoK GopMaTH3alK W 3aJaHUs ACSITeIbHOCTH JOJDKHOCTHOTO Jniia. Jlornka aesaTeabHOCTH
P 5TOM OIMMCBIBACTCA B BUJIC JUArpaMMm 6I/I3H€C-HpOHCCCOB. ZIHH OIMUCaHUA ararpaMm HUCHOJIb3YECTCSI HOTalKA,
MpeICTaBJISIoNIas ypoBeHb UHTep(delica, MHTYUTHBHO TOHSITHOTO aHAJIMTHUKAM, JU3aiHepaM W pa3paboTdukam
MPOTPaMMHOTO OOeCIeYeHUs. YKa3aHbl POJIM YYaCTHHKOB IpOIecca pa3pabOTKU MPH 33aJaHUU AEATSILHOCTH
JIOJDKHOCTHOTO JIHIIA.

IIpuBeaeHB MPUMEPHI AHArpaMM OHM3HEC-TPOILECCOB, OOECIECUMBAIOIINE OPraHU3AIUI0 JCSTEIBHOCTH
JTIOJDKHOCTHOTO JIAIA HA OCHOBE OM3HEC-TIPOIIECCOB.

C TeXHHYECKOH CTOPOHBI OpPraHU3aNus JISATEIHbHOCTH 3aKIF0YACTCS B PEATH3alUN YIIOPSIIOYCHHOTO BHYT-
PUCHCTEMHOTO B3aHMMOJICHCTBHS MEXy 0a30BbIMH KoMIIOHeHTaMH ACY crienuaibHOrO Ha3HAYCHHUS.

BECTHUK BO3YLUHO-KOCMUYECKOA OBOPOHbI N2 1 (9), 2016 . 39



PA3EN: NPUKJIAOHBIE 3AAAYM NPUMEHEHUSA MIHOOPMALIMOHHbIX TEXHOJ10MMIA

Takum 00pa3oM, UCIONL30BAaHHE CPEJICTB YIPABICHUS OHM3HEC-mpolieccaMu obecreurnBaeT (GopManusa-
IIUIO, 3aJJaHAE U KOHTPOJIb JCSITEIHHOCTU JOJDKHOCTHOTO JIUIA, a TAKXKE OObEAMHEHHE B PaMKax 3TOr0 pa3Ho-
porHbIX KoMroHeHTOB ACY.
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EXECUTIVE OFFICER ACTIVITY SUPPORT VIA BUSINESS
PROCESS MANAGEMENT MEANS

V.V. Syskov, D.V. Kovalenko, V.V. Bogatirev

The problem of activity control and specification was denoted in the article which submitted to various
degree of automation that requires (in some situations) humans participation or tie-in with dedicated components.
This problem lies in complexity of subject field formalization and technological union of special purpose ACS
mixed components for executive officer activity support.

To solve the problem it was proposed to use one of the business processes management systems in the
ACS of special purpose the purpose of which is rendering of unified means of control and specification of auto-
mated activity.

The application possibility of business processes control means in ACS of special purpose which should
support simultaneous activity of various executive officers. The activity of every executive officer is proposed to
report in terms of actions sequence initiated the execution of mathematical calculations, and in conditions of its
execution.

The proposals for ACS of special purpose development were formulated in terms of activity support. The
system’s structure was introduced with elements providing the interaction of components used in executive officer
activity process and attachment of business processes management means.

The sequence formalization and executive officer activity specification was described. The activity logic
herewith is described in terms of business processes diagrams. For diagrams description the notation is used
which represents the interface level, intuitive to software analyzers, designers and developers. The development
process participant’s roles were designated at executive officer activity specification.

The business processes diagrams examples were presented providing the organization of executive officer
activity on the base of business processes.

As for the technical aspect the activity organization concludes in realization of ordered intralevel interaction
between ACS baseline components of special purpose.

Therefore, the usage of business processes management means provides formalization, specification and
control of executive officer activity, and union of ACS mixed components as well.

MNocTtynuna 16 pekabpsa 2015 roaa.
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B cmampe usnoxeHa udesi 06 UCMob308aHUU 2UrNomemu4eckozo ¢ha308020 huribmpa O KOPpeKyuu cucmem as-
momamu4ecKoeo peayriupoeaHusi, 0oKa3aHa MPUHUUNUabHasi 803MOXHOCITIL MOCIMPOEHUST makoeo hurbimpa 8 eude
uughpoeoao ¢hazosozo KUX—ghunbmpa. M3anoxeHa memoduka cuHmesa uughposozo ¢hazoso2o KMX—gpurismpa u 060CHO-
8aHa 803MOXHOCMb €20 Mnpakmu4yeckKol pearnusauuu Ha 6aze MUKpopoueccopos uughposoli 06pabomku cuaHarna.

Knroyesble cnoea: cucmema asmomamu4eckoz2o peaynuposaHusi, yugposol ¢ha3oebiti KUX—gburbmp, MUKpo-
ripoyeccop DSP.

The article states the idea of hypothetic phase (all-pass) filter utilization for correction of automatic control systems; the
build-up possibility in principle of such filter in form of Digital finite impulse response filter (KIH-filter) was proved. The KIH-filter
synthesis technique was outlined and its practical realization possibility on the base of digital signal microprocessors was
proved.

Keywords: automatic control systems, digital phase finite impulse response filter, DSP microprocessor.

O030p TPaJUIIMOHHEIX METOI0OB KOPPEKIIMH aHAJIOTOBBIX CHCTEM aBTOMATHYECKOTO peryiaupoBaHusi. Oco-
OGEHHOCTH KOPPEKINH MU(PPOBEIX CHCTEM aBTOMATHYECKOTO PETYINPOBAHUS.

DopmynupoBaHuE HAEH 00 UCIOIB30BaHUN THIIOTETHYECKOTO I(PoBOro $ha3oBoro GUILTpa I KOPPEK-
MM OUQPOBEIX CHCTEM aBTOMAaTHYECKOTO PErYJMpPOBAaHUS, MMEIOLIEro paBHOMEepHY0 AUX M m3MeHseMyro
(mporpammu0) OUX. ®opmynupoBaHue TpeOOBaHUH, KOTOPHIM JODKEH YIOBICTBOPATH JaHHBIA TUPpoBO (a-
30BBIA (DIITBTP.

Teopernueckoe 000CHOBaHHE BO3MOKHOCTH HOCTpOeHHUs (poBoro (hazoBoro GpuibTpa ¢ UCHOIb30BAHH-
eM MeTo10B nudpoBoii 06pabotku curnasnos (HAI1D, Z-npeobpazoBanue).

AHanu3 BO3MOXKHOCTHU NPAKTUYECKOI pealn3alyy NoJyueHHOW MaTeMaTH4ecKoi Monenu udposoro da-
30Boro (uibTpa. CpaBHUTENBHBIN aHAIN3 TPAJUIUOHHBIX METOJIOB KOPPEKIIUH CHCTEM aBTOMAaTHYECKOTO pery-
JIUPOBAHUS U METOJ1a, OCHOBAHHOI'O Ha MCIOJIb30BaHUU IH(PPOBOro azoBoro GpuisTpa (Meton 1udpoBoit daszo-
BOH KOPPEKIIHH).
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DIGITAL PHASE FILTERS AND ITS UTILIZATION FOR
CORRECTION OF DIGITAL AUTOMATIC CONTROL SYSTEMS

A.V. Hnikov

Overview of classic correction methods of analog automatic control systems. Correction particularities of dig-
ital automatic control systems. The idea formulating on hypothetic digital phase filter for correction of digital
automated control systems having the uniform amplitude-frequency response (AFR) and changing (programmati-
cally) phase-response characteristic (PRC). Requirements formulating to which the digital phase filter should be
satisfied. The theoretical justification build-up possibility of digital phase filter, using the digital signal processing
(DSP) techniques (discrete Fourier transform, Z-transformation). The practical realization possibility analysis of
the digital phase filter obtained math model. Comparative analysis of classic correction methods of automated
control systems and method which is based on digital phase filter utilization (digital phase correction method).

Moctynuna 24 pekabps 2015 ropa.
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HAYYHbIE PELLEH3UM U OT3bIBbl

MapkoBuy U.U. LUucppoBas obpaboTka curHanoB B cuctemax u
ycTponctBax — PoctoB-Ha-[loHy: U3paTtenbcTtBOo HOXHOro cepe-
panbHOro yHusepcurteta, 2012. — 236 c.

PeueH3eHTbI: A-p TexH. Hayk, npocpeccop B.[. PenocoB, A-p TexH.
LMTPOBAS OEPABOTKA CHTHANOE Hayk, npoceccop C.I1. Tapacos.

BCHCTEMAK W YCTPORCTBAX Mosorpadusi COOEp>KUT OCHOBHBIE IOJIOXKEHUS TEOpPHU LU(PO-
BOI 00paOOTKH CUTHAJIOB M PE3YNbTAThl €€ MPaKTHUECKOTO MCIOb30-
BaHUs B CUCTEMAax M yCTPOMCTBAX Pa3INYHOIO Ha3HAYCHHUSI.

Metoapl u anroputmsl LHUGPoBOil 00pabOTKU CUTHAIOB (HOPMHU-
pytoTcs u3 TpeOoBaHuil pereHnss KOHKPETHBIX 3a71a4d B pa3IHYHBIX 00-
JAcTAX HAYKd M TEXHHKH, ONPEACISIIOT alTOpPUTMHYECKOE U TPO-
rpaMMHOE O0ecIieueHHE MPOCKTHUPYEMBIX CHCTEM, CYLICCTBEHHO BIIH-
SIFOT Ha MPUHIMIBI TOCTPOCHUS M aNMapaTHYIO peau3allfio CUCTEM
uu(poBoi 00pabOTKK CUTHAJIOB Pa3TUYHOTO HA3HAYCHUSI.

Pabora Hanucana Ha 0a3e nekuuid o HUGPOBOH 0OPaOOTKE CUT-
HAJIOB, MPOYUTAHHBIX aBTOPOM B TE€UEHHWE MHOTHX JIET, U COAEPKUT
ONMCAHUS HEKOTOPBIX OpPUTHHAIBHBIX AITOPUTMOB W  HAY4HO-
TEXHUYECKUX pelIeHui, nonydeHHbx npu BeinoiaaneHnn HUOKP B Hay4Ho-koHCTpyKTOpCKOM O1OpO
uQpoBoii 06padoTku curnanaoB KOxxHOro enepaabHOr0 yHUBEPCUTETA.

KHura paccunTtana Ha Hay4HBIX paOOTHUKOB, ACTIMPAHTOB U CTYJICHTOB CTapIIMX KYPCOB BBICIIIUX
yueOHBIX 3aBEJICHHUH, CIICIUATN3UPYIOIUXCS B 00MacTH HQPoBOii 00pabOTKH CUTHAJIOB pa3HOW (u-
3UYECKON MPUPOABI U 3aHUMAIOIIUXCS Pa3pabOTKON MEPCHEKTUBHBIX METOAOB U aIrOPUTMOB LU(pPO-
BOI 00pabOTKM CUTHAIOB, UCIIOIB3YyEMBIX NPU CO3IaHUH COBPEMEHHBIX CHCTEM M YCTPOWCTB pa3iny-
HOT'O Ha3HAYCHUSI.

V. Maprosnu

VWA PaguonokauvoHHble CUCTEMbI CMeLuanbHOroO U rpaxsaHCcKoro
Pnn"[mmmu ' HasHaveHus. 2013-2015. KonnektnBHas moHorpadus / noa pen.
> SN 10.U. Benoro. — M.: PaguoTtexHuka, 2013. — 416 c.: un.
CHCTEMH \ PeLieH3eHT: A-p TexH. HaykK, npodeccop A.1O. NpuHes.

e . Kanra noarorosieHa KOJUIEKTHBOM aBTOPOB, IPEICTABIISIONINX
AO «Hay4Ho-HccnenoBaTenbCKUd WHCTHTYT TMPUOOPOCTPOCHHUS
-y umenn B.B.Tuxomuposa».

ELEHATENDED W1 PR TAHCHEE 0 HAJRASEHHR B KkHure mogpoGHO pacCMOTPEHBI aKTyalbHBIE MPOOIEMBI pas-
\ 2013 2 2["5 BUTHSI COBPEMEHHOM PaJUOIOKAllMU U CO3JaHUs IIEPCIEKTUBHBIX aH-
R 5 » TEHH W PajjapoB C AIIEKTPOHHBIM YIPaBICHUEM JIydOM JJIsl aBUAIlH-
WAL OHHBIX ¥ HA3eMHBIX MOOMJIHLHBIX KOMIUIEKCOB. JlaHa olleHKa COCTOS-
HUS ¥ TEPCIIEKTHB HCIIONb30BaHUs MU(POBON 00pabOTKH CHTHAJIOB
B Takux PJIC. OcHOBHOE BHUMaHHE yJIEIECHO BOIIPOCAM MOCTPOCHUS
n ycoepimieHCTBOBaHHA PAP u ADAP X- n L-nmmanazoHoB n ux
anieMeHTHOU 0a3bl. [IpuBeieHbI pe3yNbTaThl HCCIIE0BaHMS CIIOCOOO0B
yrpaBieHus: OpPMOil TuarpaMm HampaBJIEHHOCTH W PadO4YHUM JHaria-

30HOM YacTOT aHTEHHBIX PEIIETOK.
KHura npegHasHaveHa Ui HAYYHBIX paOOTHHKOB, aCTUPAHTOB, HHKEHEPOB-IIPAKTUKOB, MIPETIO-

JlaBaTeliel U CTy/IEHTOB PaIMOTEXHIUECKUX CIIEIIHATbHOCTEH.
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