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Radioservice Company

Electronic systems up to 21 GHz
UHF radar and radio reconnaissance equipment
Information security systems

KomnaHusa «PaguocepBucy»

PagnoaneKkTpoHHble cuctemsl o 21 My
CBY-TexHMKa ana paamonoKaunmn 1 paamopasBeakm
Cuctembl MHPOPMALIMOHHON 6€30MacHOCTH

__m =

[leATenbHOCTb N1ueH3npoBaHa

HoBbIt MOOWSIbHBIN KOMIMIEKC MOUCKA
HECaHKLMOHMPOBAHHbIX CUTHANOB
RED JET

— CBepXxBbICOKas CKOPOCTb CKAHMPOBAHMA

— MrHoBeHHOe o6HapyKeH1e HeCaHKLMOHMPOBaHHbIX NepeAaTynKoB
— bbicTpas nokanusaums

— PeXvM MOHUTOPUHIA U PEXMM NOUCKa

— YcTaHoB/IEHHOE MpOorpammHoe obecnederne

—YnpasneHue nanbuem

— Cuctema HanpaBneHHbIX aHTEHH

— MNopTaTuBHbIA, NEFKKI, 3NEeraHTHbIN

— ABTOHOMHas pabota 0 3 yacos

TexHnyeckue XapPaKTeEPUCTUKN

— [InanasoH yactor 9 Kl'y — 21 My,

— CKOpOCTb CKaHMpoBaHuaA Jo 10 Mu/c npu paspelwenun 10 Ky
— AnHamuyecknin ananasoH SFDR 6onbuie 70 ab

— demopynatopsl AM, NFM 1 WFM

— Monocsl undposbIx hunbTpoBs 6, 20, 200 Ky, 2 My

New mobile search system for
unauthorised signals
RED JET

— Ultra-high scan rate

— Instantaneous detection of unauthorised transmitters

— Quick confinement

— Monitoring and search modes

— Pre-installed software

—Touch screen

— Antenna array

— Portability, light weight, smartness
— Off-line operation up to 3 hours

Specifications

— Frequency range: 9 kHz - 21 GHz

— Scan rate up to 10 GHz/sec with resolution 10 kHz
— SFDR over 70 dB

— AM, NFM and WFM demodulators

— Digital filter bands 6, 20, 200 kHz, 2 MHz

000 HN® «Pagnocepsuc» Radioservice
125130, MockBa, CraponeTpoBcKkuii npoesg, 4. 7a, cTp. 25
73, bldg. 25, Staropetrovsky pass, Moscow 125130
+7 (495) 627-57-17, myradioservice@mail.ru, E-mail: www.radioservice.ru



BbE3HAJIOCTHbIE

Angpeit CtpenuH

[To oueHKam MeXAyHapoaHbIX 3KCNEepToB, K 2020 roagy Tpetb MUPOBOro napKa BOEHHbIX
CaMOJIETOB TEXHONOrM4YecKn pa3BUTbIX TOCyaapcCTB CTaHYT 6ecnunoTHbIMK. OueBupaHo,
yTo B OGNMKANMLIME AECATUNETUS Hac XAEeT pocT becnunoTHow GoeBoi aBuauunu. FoToBa Nu
POCCUINCKAA MPOMBILLIEHHOCTb K 3TOMY Bbi30BY?
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MEPBbLIE LUATU

MbICIb O TOM, KaK 3ameyaTteNibHo Obl10 Bbl 0TNPaBUTL B HEGO «Camo-
NET 6e3 nuioTtar, Aa ele TaKoW camosnér, ytobbl OH Obin cnocobeH
BbINOMHATb Pa3NNYHbIe 3afauu, NOAYMHAACL KOMAHAAM C 3eM/u, No-
ABMUNACH NPAKTUYECKM OLHOBPEMEHHO C MEPBbLIM NONETOM KpbInaToi
MaLUMHbI KaK TakoBoM. Ewe B 1910 rogy aMepuUKaHCKUIA BOEHHbIN
UHXeHep Yapnb3 KeTTepuHr npepnoxun npoeKT «BO3AYLWHON Top-
negbi». CornacHo 3ambicny KeTrepuHra, HarpyeHHoe B3pbiBYATKOM
6ecnunoTHoe BO3AyLIHOE CYAHO B ONpeAenéHHbI MOMEHT [AOMKHO
6b110 «COPOCUTLY KPbIbA U YNacTb HA NO3ULMK Bparos. B kayecTse
«yNpaBNAloLLEro YCTPOWCTBa» MCMOMb30BaCA YacOBOW MeXaHW3M.
KeTrepuHry yaanocb He TONbKO NOAYYUTb QUHAHCUMPOBAHUE, HO W
NOCTPOUTL HECKONBKO TaKWUX YCTPOWCTB, KOTOpble OH Gonee-meHee
ycnewHo ucneitan. OaHaKo Bo Bpems Hayasluelica [lepsoit M1poBoii
BOWHbI NPOEKT KeTTepuHra TaK u He Gbin peanusosaH. Pykosogutenu
aMepUKaHCKUX IKCMeAMLMOHHbIX BOWCK B EBpone npegnoynu 6onee
HaaEMHble «0BbluHbIE» CAMONETHI.

Jlio6onbiTHO, 4TO B rofsl BTopoit MMPOBOI BOiiHLI CBOEOGpa3Hble
«BO3AYLWHble TOpNeAbl» OblM YCNELWHO NPUMEHEHbI AfA... aTakn Ha
TAXENbIe 6BOMBAPAMPOBLLMKM B BO3ayXe. ABTOPOM TaKoro Heobbly-
HOro cnocoba BefeHWs Bo3ayluHoro 605 cran neiteHaHt Jliodtead-
(e XanHy KHOKKe, y4acTBOBaBLUMIA B OTPaXeHWU BO3AYLIHbIX Ha-
nétoB Ha MepmaHuto. KHokke cymen cbpocutb GOMBY Ha MAOTHbINA
CTPOV ameprKaHCKMX «BO3AYLUHbIX KpenocTei» B-17. bomba pa3so-
pBanach cpeam netawmx 6omb6apAMpoOBLLMKOB, NOPa3uB 2 cCaMonéTa.
BrnocneactBun KHOKKe ¢ nepeMeHHbIM YCNEXOM BbINOJHUA €LLE He-
CKOJIbKO TaKMX OPUTMHANbHbIX aTaK, HO WPOKOro pacnpocTpaHeHus
€ro onbIT TaK U He noayunun. Ciuwkom Gonblloe mMacTepcTo Tpebo-
BasoCb OT NUIOTA, CULWKOM HenpeacKasyeMbiMU OKasblBanuch pe-
3y/bTathl.

Opyrum npoektom JllodTeacde, CBA3aHHLIM C UCMOb30BaHMEM bec-
nunotHoro 6ombapanpoBlyuKa, ctan «Mistels. 3Tum crnoBeykom
(«noBO3Ka C HABO3OM» Ha JaproHe HeMeLKUX KPeCTbAH) HeMeLKue
MUAOTbI Ha3blBaNK CTPAHHYIO KOHCTPYKLMIO U3 ABYX CAMOJIETOB — UC-
Tpebutens «Meccepwmntm» 1 6ombapanposLimka «KOHKkepc». Munot
«MeccepluimutTa» gomkeH 6bi1 NOAHATL B HE60 CKPENNEHHBIE MEXAY
coboii camonéTbl, BbIBECTU UX HA BOEBOW Kypc, Mocne Yero «oTle-
NUTb» CBOW UCTpebuTenb, B To BpeMs Kak 6oMbBapanpOBLIMK C HO-
COBOMI YaCTblo, HAMOJHEHHOMN B3PbIBYATKOM, M paboTaloLUMK MOTO-
pamu Hanpaenanca K uenu. Mo 3ambicly HeMELLKOro KOMaHA0BaHUs,
06bEeKTaMU aTak AoMkHbI OGblIM CTaTb MOAMOCKOBHbIE COBETCKUE
anekTpoctaHuuu. Mcnbitanuamm «Mistel» pykoBoamn nereHaapHbii
ac 6ombapanpoBoyHoit aBmauum BepHep Baymbax, emy yganocb
L06UTbCSA BECbMA 3HAUMTENbHbIX Pe3ynbTaToB, OAHAKO BbICTpOe Ha-
CTynneHne COBETCKUX BOMCK B Benopyccum copsano nnaxbl Jliodt-
Bathde — HemUbl NOTEPAAN a3POAPOMbI, C KOTOPbLIX MOXHO Obl10
JoneTeTb A0 HameyeHHbIX uenei. BecHon 1945 roga «Bo3ayluHble
TOpnefbl» YCNELHO aTaKoBaAW COBETCKUe Nepenpasbl Ha peke Oaep,
OZIHaKO 3TO Y€ He MO0 0CTAaHOBUTb HacTynneHue KpacHoi Apmun.
Heyznayeit 3aKOHYMIMCH U NOMbITKW aTakoBaTb GpuUTaHCKue Kopabiu
C NOMOLLbIO paanoynpaBasiemoin 6omobl «PpuUty».

K 6ecnunoTHbIM neTaTebHbIM annapartam MOXHO NPUYUCAUTb U 3Ha-
MeHUTble pakeTbl «®Day-1» n «®day-2», KOTOpble WMCMNONb30BANNChH
HEMUAMM A1 HAHECEHWA yaapoB No GPUTAHCKUM ropoaam, B nep-
Byt oyepespb no JlonaoHy. Koponesckum BBC npuwnocb npunoxutb
HeMasno ycunuii NS NepexBata U YHUUTOXEHUS 3TUX PaKeT.

OfHaKo BCe MepeynceHHble «eTarlle MallnHbl» Gbinn, YTO Ha-
3bIBAETCA, «OAHOPA30BbIMU». C KOHLENTYaNbHON TOYKM 3PEHUS OHU
npeacTaBnsim coboi He 6onee yem 06bIYHBIA CHAPAL, KOTOPbIA TeM
WU VHBIM XUTPOYMHbIM CNOCO6OM JOMKEH Bbln NOpasuTb NPOTUBHMU-
Ka. MoNHOLEHHBIN e «6ecnunoTHbIA NeTaTeNbHbIA annapar», Cno-
COGHbIN BepHYTbCA Ha3aj U BHOBb MOAHATHCA B HEGO Ans BbINOA-

STRATEGY

HeHWA cnefylowero 3ajaHusa, co3fann aHrUACKUE aBUALMOHHbIE
UHxeHepbl. B 1933 rogy B He6o nogHancs nepsbiit BIJIA MHorokpar-
Horo ucnonb3oBaHus Queen Bee. [lna peanusauuy npoekta Obiin
MCNONb30BaHbl TpU OTpecTaBpupoBaHHbix 6GunnaHa Fairy Queen,
ANCTAHLMOHHO ynpaBnsemble No paguo ¢ cyaHa. [lea us Hux notep-
nenu aBapwuio, a TPETUI COBEPLUMA YCNELIHbIN NONET. 3TOT NeTaTeNb-
HbI annapart fo 1943 roga ucnonb3oBanca Koponesckumu BMC B
KauecTBe paauoynpasnsemort 6ecnuioTHOM MULIEHW. AHanoruy-
Hblii CAMONET (AN5 BbINOAHEHUsA aHANOrMYHbIX 3aaady) Obin NOCTpoeH
B 1940 rogy n B CLLA.

KPACHbIE KPblJ1bA

B CoBetckom Coto3e paspaboTku BIJIA He NoAy4YMUIMN WMPOKOTo Npu-
MeHeHWs. BOoeHHO-noNuTMYeCKoe PYKOBOLCTBO CTpaHbl cAenano
CTaBKy Ha KOHLenuuio Neporo MacCpoBaHHOTO yaapa LTYpMOBU-
KOB 1 Nérkux 6ombapanpoBLLIMKOB MO a3poapoMam NPOTUBHMKA, U
Ha 6ecnunoTHble annapatbl He XBaTano HU PecypcoB, HU UHTepeca.
Kpome Toro, paanocsasb He 6bina cunbHoi ctopoHoit BBC PKKA, pa-
AMOCTaHUMIA He XBaTano, UX KayecTBo ObINO HU3KUM, NOITOMY UAEU
aBMaKOHCTpYKTOpa HUKUTUHA, 3aHMMaBLLerocs pa3paboTKoi coBeT-
cKux BIJTA, TaK 1 He LOXAANNCH BONNOLEHNUS.

AkTBHBIM npowu3sofcTeom bBIJIA coBeTckuii aBmanpom 3aHan-
cA TonbKo B 1950-x ropax. 23 ceHtabpsa 1957 ropa KOHCTPYKTOp-
cKoe 6iopo A. H. Tynonesa nonyunno 3akas Ha pa3paboTky Mobunb-
HOW AflepHON CBEPX3BYKOBOW KPbINATOW paKeTbl CpeaHero paavyca
aencteus. Mepeblit B3NET mogenu Ty-121 Gbin ocyuiecTBnéH 25 as-
rycta 1960 r., ogHako pykosoactso CCCP B utore npefnoyno mex-
KOHTUHEHTanbHble 6annuctuyeckme paketol C. M. Koponésa. Tem He
MeHee, co3AaHHan TynonesbiM NeTarolan KOHCTPYKLMA Halwna npu-
MEHeHVe B KayecTBe MULLEHW, @ B AaNbHeWLleM MOCayxuna ocHo-
BOM ANs co3gaHus 6ecnuaoTHbIX CamonéroB-passeaynKkos Ty-123
«flcTped», Ty-143 «Peitc» 1 Ty-141 «CTpuK», COCTOABLUMX HA BOOPY-
¥eHum coBeTckmx BBC f0 Havana 1980-x. («CTpMxmM» COCTOAT Ha BO-
opyeHun BBC YkpauHbl 1 noHbiHe.) B 1970-1980-e roabl CCCP 6bin
nuaepom no npomssoactey BINJIA — Tonbko Ty-143 Gbino BbiNyLEeHO
0KO0M0 950 WTYK. «Pelicbl» aKTMBHO NOCTaBAAANCH coto3HUKam CCCP
Ha BavxHem BocToke u npuHanu 6oeBoe KpelleHve B 1982 rogy.

NEPEJIOMHbIA MOMEHT

Tonykom K pasButuio «6ecnunoTHbix» BBC nocne Bropoii MmupoBoit
BOVIHbI BO MHOFOM MOCNYXUA NEPEXOL K peakTUBHOW aBuauuu. leno
B TOM, YTO MOTEPs KaXAOro NUIOTUPYEMOro camonéra crana obxo-
AMTbCA CIMIWKOM J0poro. [leno 3aeck 6biN0 He TONbKO B LIEHE CaMoii
aBMaLMOHHON KOHCTPYKLUMM — HEOObIYAMHO YBENNYMNOCH TaK Ha3bl-
BaeMoe TEXHOIOrMYecKoe Bpems, KoTopoe TpebyeTca Ans Npon3BoA-
CTBa COBPEMEHHOro peakT1BHOro camonéta. Ecnv Bo Bpems BOWHbI
TEXHONOTMYECKNIA LIMKN NPOU3BOACTBA (haHepHOro «fka» ncuncnan-
cA HepensiMu, To ceivac Ans NOCTPOMKK UCTPeOUTENs NATOro NOKo-
NIEHWA HYXHbI rofbl. Kpome Toro, cMWKoOM Bbipocin TpeboBaHmA K
NUIOTaM COBPEMEHHbIX 6OEBbIX MaLLUMH, CMWKOM LOPOro 06X0AunT-
€A VX NOArOTOBKA W, COOTBETCTBEHHO, NoTepu. Ecin B roabl mypo-
BOW BOWMHbI «CPEAHUIA» MUNOT «NeTatoLer KpenocTu» cTaTMcTMYecKku
VIMeN LWaHC BbINONHUTL [Ba fiecsiTKa 60eBbIX BbIETOB, a ANS PAAOBO-
ro COBETCKOro UCTpebuTens CpoK u3Hu B 60AX He AOCTUTan U Aecs-
TV YacoB, TO CenYac TaKOM Pacxoj YenoBeYeCKOro pecypca coBep-
LWEHHO HeAoNyCTUM.

Kpome Toro, coBpemeHHble cpefcTBa NPOTMBOBO3AYLIHON 060POHbI
Ha NopsAAOK NPEBOCXOAAT 3€HUTHbIE MYNEeMETbI U NYLIKW CepPEefUHbI
NpowWNoro Bexa. A Nporpecc B cuctemax oGHapy}eHus 1 pacnosHa-
BaHMA BO3JYLIHbIX Lenen caenan «Mano3amMeTHOCTb» — KaK paano-
NIOKaLMOHHYI0, TaK 1 BU3YyanbHYI0,— 06A3aTeNbHOM XapaKTepuCTUKOM
netaiolient 60eBoi MalLWHbI.
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CTPATETMN

ViImeHHO pocT noTepb amepuKaHCKOW aBuMauun Bo Bpemsa BbeTHam-
CKOW BOMHbI OT OTHSA 3€HUTHO-PAKETHbIX KOMM/IEKCOB, NOCTaB/AEMbIX
BbeTHAMLAM WX COBETCKMMMW MOCKOBCKMMM COKO3HMKaMK, 3acTaBun
amepuKaHckue BBC popcunposath npumeHenune BINJIA. B ocHOBHOM,
aMepuKaHcKkue 6ecnuNOTHUKU UCMOb30BaNUCh Ans Lieneil passes-
KW, @ MHOTAA — AN1s PAAMO03NEKTPOHHO 6opb6bl. Yenex Gbin Brneyar-
NAWNUM: B XOAe BOMHbI amepukaHckue BIJIA coBepwmnv noytn
3500 nonéroB, NpMY&m NOTEPU COCTaBUAN OKONO 4 %. OgHako ame-
puKaHckas nporpamma BI1J1A 6bina 3acekpedyeHa A0 TaKoii cTeneHy,
4TO yCrexu NPUMeHEeHMUs 3TMX annapaTos B 061 eCTBEHHOM CO3HAHWUK
OKasanucb ceasaHbl ¢ nobegamm apyroi apmun — LLAXANa, Apmun
060poHbI Vi3panns.

HAL NMOJIEM BOA

B nepuog LWectnaHeBHon BonHbl 1969 roga u nocnefoBasLUvX 3a
Hel KOH(MNUKTOB M3pannbCKMe BOEHHbIE CTONKHYNUCL C OCTPOW He-
06X0AMMOCTbI0 MONYYeHUs ONepaTMBHO-TAKTUYECKON UHDOPMALIUK
0 nepemelleHnsx apabCcKUX apmuii, HacTynaBWWX OAHOBPEMEH-
HO Ha Tpéx (poHTax. Ho Ha nonyyeHne aapothOTOCHNMKOB YXOANIO
MHOTO BpeMeHU, 06beKTbl ChEMKU OblIM NPUKPbITHI MOLLHON CUCTe-
mow MNBO... Vi3pannbckune nuNoTbl pa3eesblBaTeNbHON aBUALUMN fel-
CTBOBA/IM repoOMYECKM, Ha Npeaene Cui, Ho UX 6bI10 CNWKOM Masno.
lnoHepom ucnonb3oBaHua npoctenwux BMJIA cTan pasBegynk
maiiop LLabarait Bpunb. OH pacnopsAAucs ycTaHoBUTL poToKamepbl
B KOPMyC... pagMoynpasnsemblx Mozeneil camonéros, cymes cto-
TorpadMpoBaTtb MOpAAHCKME U ernneTckue nosuuuun. Pasymeertcs,
TaKoe pelleHne 6bIN0 NanIMaTMBHLIM, OAHAKO yxe B 1971 rogy Ha
BOOpPYKeHue uspannbckux BBC noctynunu amepukaHckve passepbl-
BatenbHble BIJIA «Mabart». Mpon3soacTBo cobcTBeHHbIX BIJIA W3-
paunib Havan nocne 3aBeplueHna BonHbl CyaHoro AxA, u B 1978 rogy
npeacTasun ny6auke annapar «Caspy.

M3paunbckme BMNJIA (TouHee, UX onepaTopbl I KOHCTPYKTOPbI) OT/NY-
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HO NposBuUIKn cebs B xoae onepauuu «Mup Fanunee» B KOxHoM Jlu-
BaHe B 1982 roay. Bo Bpems cpaxeHus B gonuHe bekaa, bnarogaps
nHcdopmaumu, nonydeHHow ¢ BIJA, otBnekatowas rpynna uspaunb-
CKOW aBMaLMun nepes yAapoMm rnaBHbIX CUA CNPOBOLMPOBana BKA0-
YyeHue PaAMONOKaLMOHHbIX CTaHUMI cupuitckux 3PK, no KoTopbim
OblN TYT e HaHEeCEH yaap € NOMOLLbI0 CAMOHABOAALLMXCA NPOTUBO-
JIOKALMOHHbIX PaKeT. Ycnex 6bin 6€3ycNoBHbIM — CMpUiACKas apmus
notepsina 18 6atapeit 3PK coBeTckoro npon3BoACTBaA.

BecnunnoTtHas aBMauma NpUMeHANACch BO BCEX KPYMHbIX KOH(ANKTaX
1990-x HauMHasa ¢ BOMHbI B [epcuackom 3anuee, rae Bo BpeEMA one-
pauumn «byps B nyctbiHe» B 1991 rogy BINJIA TakTuyecKkon passea-
KW Koanuumu coeplumnm 6onee 530 BbIIETOB, @ UX HANET COCTaBUN
oKkono 1700 yacos. [ina cpaBHeHusA: 15 net cnycts, Bo Bpema Bro-
poin JIuBaHcKon BolHbl B 2006 roay, bIMJIA BBC V3panns BoinonHuam
1502 60eBbIx BbineTa, HabpaBs yke 16 418 néTHbIX Yacos. Mpu 3TOM
«00bIYHbIE» CAMONETHI BbINONHMAN 10 337 60€BbIX BbINETOB, OAHAKO
npoBsenun B BO3ayxe npumepHo 12 000 4acoBs. 3TO 3HAYMT, YTO HECMO-
TPA Ha NOYTU CEMUKPATHOE NPEBOCXOACTBO MO KONUYECTBY CaMOé-
TOBbIETOB, NUAOTUPYeMble camonéTtel yctynuan BIJIA no cymmap-
HOMY BpemeHu, NpoBef&HHOMY B Bo3gyxe. CnocoGHOCTb Yacamu
BMCETb Haf NO3WLMAMM Bpara crana BaXHenwWwmMm TaKTUYeCKUM npe-
nmyuiecrsom BIJIA.

BMJIA aKTMBHO 1cnonb3oBanuch B xoae 6oesbix genctenii B fOrocna-
BUM B 1999 rogy. «Heobutaemas» aBMaTexHUMKa NPaKTUYECKU MON-
HOCTbI0 o6ecneynBana noTpebGHOCTU Ha3eMHbIX BOMCK B pa3BeaaaH-
HbIX. B HacToswWee Bpems B cunax Koanuuuu B ipake v AcdraHucraHe
uncno 6ecnUIoTHUKOB NOYTW BABOE MPEBbLILIAET KONMYECTBO 0ObIY-
HbIX CAMONETOB U BEPTONETOB.

OpHako 6oeBoe npumeHeHue BIJIA ye He orpaHMYMBaeTCA TONb-
KO 3ajila4amy BO3AYLWHOW pa3BeaKu. becnunoTHble cucTembl «OTNK-
UMIUCb» U B yAapHbIX 60eBbIX onepauuax. VIMeHHO amepuKaHCKuii
6ecnunoTHuK Predator yHuutoxun B 2005 rogy Ha rpaHuue AdraHu-
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BbICTABKU

CEIbMOW «CJIET» «AEROSPACE TESTING RUSSIA»

7-2 MexayHapoaHas BblCTaBKa UCMbITATeIbHOr0 U U3MepUTenb-
HOro 060pyA0BaHNs, CUCTEM U TEXHONOTUIA aBMALMOHHO-KOCMU-
4yecKoMn NpomblilwneHHoCTH «Aerospace Testing Russia» npowna
C 4 MO 6 OKTAOPA 2010 rofa B «JKCNOLEHTPEY.

L | i

Opranusatopom «Aerospace Testing
Russia» ABnfeTca mexayHapogHas Komna-
Hua ITE. MoaaepiKy BbICTaBKE OKasblBalOT
MMWHMCTEPCTBO NPOMbILLAEHHOCTH U TOPrOB-
nn Poccuiickon ®egepauunn, PegepanbHoe
KOCMMYeCcKoe areHTcTBo Poccuitckon @e-
Aepauuu, Poccuiickoe ob6uiecTBo no He-
paspyLiatouiemy KOHTPOID U TEXHUYECKOM
AnarHoctuke, MexrocyaapCTBEHHbIM aBua-
LIVOHHbIA KOMUTET.

[eHepanbHbIi  AUpeKkTop KomnaHum ITE
AnekcaHap LUtaneHKkoB, BbiCTynas Ha odu-
LManbHOW LLepemMOoHNN OTKPbLITUA BbICTABKM,
3aABUN: «ABMALMOHHAA MPOMbILLIEHHOCTb
MMeeT BaXHoe NOAUTUYECKOE U 3IKOHOMM-
YyecKoe 3HayeHue pana Poccumn. B Hacto-
Allee BpemMsA 3TO OAHA W3 NPUOPUTETHBIX
oTpaciei oTe4eCTBEHHON 3KOHOMUKMN. ABU-
aLMOHHO-KOCMUYECKME Pa3paboTKU xapak-
TEPU3YIOTCA BbICOKON HAayKO- U TPYAOEMKO-
CTblO, ANUTENIbHBIMU CPOKamu NpoBeAeHUs
ncnbiTaHuin. BbicTaBka «Aerospace Testing
Russia», Ha KOTOPOW LEMOHCTPUPYIOTCA pas-
paboTkM B 06/1aCTV U3MEPEHUI, KOHTPOJIA U
MCMbITAHWIA CUCTEM, Y3/10B W arperatoB KoC-
MUYECKMX annapatoB M WX KOMMNOHEHTOB,
CNOCOBCTBYET OTKPBLITOMY AMANory poccuit-
CKMX CMeunanncToB ¢ 3apybexHbiMy napt-
HEpamu, 06MeHy OMbITOM, YTO, B CBOIO OYe-
peab, COAENCTBYET Pa3BUTMIO KOOMEPALMN U
BHEJPEHWI0 NepeaoBbIX Pa3paboToK B aBua-
TPaHCMOPTHOE NPOV3BOACTBOY.

B cBoto oyepeab MBaH AKYWKMH, npe3naeHTt
MexayHapofHOW accoumaumm y4acTHUKOB
KOCMUYECKON AeATeNbHOCTH, B COCTAaB KOTO-
poi BXOAAT 65 NpeanpuATUI paKeTHO-KOoC-
MWUYECKON MPOMbILNEHHOCTM, HAMOMHMA,
4TO «PYKOBOACTBOM CTPaHbl NOCTaBneHa 3a-
faya cepbE3HOro TeXHUYECKOro NepeBoopy-
YeHUsA, B TOM YMC/Ie MO CO3AaHMI0 HOBbIX HO-
cuTeNen, HOBbIX KOCMMYECKMX annaparos.
3T1 BONPOCHI PeLatTcs ¢ NOMOLLbI0 NOJHO-
ro KOMM/IEKCA UCMbITaHUIA Ha 3eMle, @ TaKKe
HOBBbIX AOCTVMKEHWI B HAYKE U TEXHUKEY.
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MpeacraButens Poccuitickoro  obuiectsa
no HepaspyLawlemy KOHTPON W TeXHU-
YecKon AmarHoctuke bopuc ApTembeB B
CBOEM 00OpalleHn K y4acTHUKAM 1 rOCTAM
BbICTABKM OTMeTUN: «BbicTaBKka ,,Aerospace
Testing Russia“ pabotaeT He TONbKO Ha 3a-
KYNKU 060pyaoBaHUsl, MOHUTOPUHT, WUHKMU-
HUPWHIOBYIO MOAAEPIKKY, HO U HA B3aMMHOE
NPOHUKHOBEHWE UAEN, METOAUK, KOTOpble
ABNAOTCA OCHOBOW UCCNEAO0BaHU AN aBu-
ALMOHHbIX TEXHONOTUN».

Akagemuk PAH Anekcen Cepb€3HOB noj-
YyepKHyn, 4To «b6Ee30macHOCTU 3KcmiyaTa-
UMM aBUALMOHHON TEXHWUKM, UCMNONb3YeMOoNn
4yeNoBEKOM, NPMAAETCA pelulatoliee 3Haye-
HUEe, 1 HEOOXOAMMO CMeNee NepPexoanTb Ha
HOBbl€ MH(OPMALMOHHbIE TEXHONOTUM.
YyacTHMKaMKM BbICTaBKM cTanum 85 Komna-
Hun u3 Poccumn, Tepmanuu, CLUA, ®pan-
unu, Nugnm n Yexun. Cpeam 3KCNOHEHTOB
«Aerospace Testing Russia» — Bepaywue
MeXAyHapoaHble Komnawuu: Bangalore
Integrated Systems Solutions (VHaus),
Shimadzu Europe GmbH (Fepmatus),
Agilent Technologies (CLUA), National
Instruments (CLLA), Fogale Nanotech (®paH-
ums), Rohde & Schwarz (TepmaHus). Cpeau
POCCUMNCKMX Y4ACTHUKOB BbICTaBKU — «[u-
nonb», «EneHa Myp TpenauHr», «bJIM Cu-
Hepxu», «MHbopmTecT», «Kpuocucremol»,
«Menutak», «Mactep-Tyn», «HoBoTecT»,
«OKTaBa+», «CaHTeK 2», «TecTcucTembl, JK-
CUTOH AHANUTUK», «INNKC +».

B pamKax BbICTaBKW AeNoBble CeMUHapbl U1
npeseHTauuyn npoBenn: XonauHr «Mudopm-
Tect», «CaHtek 2», WFS GmbH (CaxcoHckas
Kopropauus 3KOHOMWUYECKOro pasBUTUS),
«OkTtaBa +», «ACM Tectbl u n3mepeHusa»,
EMT («EneHa Myp TpeiauHr»), 000 «HoBsa-
TecT», 3A0 «IKCMTOH AHaNUTUK, MpomblLu-
neHHas accounaumsa «MEMAy», «Butek».

3a Tpu [HA paboTbl BbICTABKY MOCETUAM
oKONMO 4500 cneunanncToB aBMaLMOHHO-
KOCMWYECKON NPOMBILLNEHHOCTU.



ctaHa v MNakucrana ogHoro u3 nuaepos «Anb-Kanapl» Xantama anb-
Nemenn. 9 axsapsa 2008 roga ¢ 6ecnunotHoro camonérta QF-4 (mo-
Anbukaumm sHameHntoro uctpedutens F-4 «daHtom») Gbin Bnepsble
OCyLLEeCTBNEH NyCcK 6OEBOW paKeTbl Knacca «Bo3fyx-3emns». OCHOB-
HbIM 60eBbIM NpeiHa3HaYeHem nepeobopyaoBaHHbIX B BIJA «daH-
TOMOB» [JOMKHO ObINO cTaTh NogasneHue cpeacTs MNBO NpoTUBHMKA.
B Hacrtosiuee Bpems B CLUA Beaytcs paboTbl MO CO34aHMI0 HOBO-
ro yAapHoro ctparermyeckoro 6ombapanpoBLiMKa, He UCKIIOYEHO
TaKKe, YTO OH MOXET CTaTb «6eCnNUNOTHbIM».

KHOBbIM TOPU30OHTAM

MHorve BoeHHble 3KcnepTbl 6€30roBOpoYHO oTAAT Hebo ByayLimnx
BOMH B pacnopseHne 6ecnunoTHbIX annapatoB. TaK, «apXUTEKTOP»
BO3AyLHOM BonHbl 1991 roaa B Mpake [IxoH BapaeH 3aasnseT, yto
K 2025 rogy okono 90 % 60eBbix CaMONETOB 6yayT 6ECNUNOTHBIMM, 1
anwb 10 % — nunoTupyembiMu. JIETYMKK CTAHYT «30/10TbIM Pe3EPBOM»
ANsA BbINONHEHWs Hanbonee BaXHbIX 1 CNOXHbIX 33Aa4 Ha none 60s.
VIHTepecHo TakKe BbiCKasbiBaHMe MuHUCTpa obopoHbl CLUA Pobep-
1a MeiiTca. Ha Bonpoc 0 TOM, Kakum OH BUAMT Byayluee amepuKaH-
ckux BBC, muHuctp otBetun Kpatko: «JSF n Reaper». To ecTb rnaBa
060pOHHOr0 BEAOMCTBA CUMTAET, YTO rMaBHbIMU 6OEBbIMU MalUUHA-
MU amepuKaHCKkux BBC BomKHbl CTaTb «efuHblIi yaapHbIA uctpebu-
Tenb» F-35 Lightning Il kopnopauuu Lockheed Martin u cemeiicteo
BMJIA Predator kopnopauuu General Atomics Aeronautical Systems.
Wtak, rnasHbiM foctouHcTBoM BITJIA ABnsetca MMEHHO OTCyTCTBUE
3KMNaxa Ha 6opTy. M 370 He TONbKO YCTPaHEHWE PUCKA NIOACKUX MO-
Tepb. 3TO BO3MOXHOCTb BbINONHEHWA MAHEBPOB C MePerpy3Kou, npe-
BbILLAIOWEN QU3UYECKIE BO3MOKHOCTH NETYNKOB, GOMbLIAA NPOAOS-
UTENbHOCTb U AaNbHOCTb NoaeTa NPM OTCYTCTBMM aKTopa yCTanoctu
IKMNANa. YKe CeroHa BO3MOXHOCTY B6eCnunoTHON aBMaLmm No3Bo-
NAIOT HEe TOIbKO aKTUBHO BECTW Pa3BefKY, HO U BbINOMHATbL UCKOYU-
TeNbHO BaXHble obecneunBatowme byHKLUMM — LeneykasaHue, no-
CTaHOBKY NMOMeX, PeTPaHCNALMIO CUTHANOB, ONepaTUBHYIO LOCTaBKY
CPOYHBIX rpy30B. YCNewHo AenCcTByIoT yaapHble 6ecnunoTHble cucte-
Mbl, NO3BONALNE HAHOCKUTL TOYEYHbIE yAAPbl HE TONbKO MO CKone-
HUAM BOWCK NPOTUBHWKA, HO M MO OTAENbHbIM €ANHULAM TEXHUKUN U
Aaxe no oTAeNbHbIM BOeHHOCAYXalWuMm. MocnegHee 06CToATENbCTBO
6nectale NoaTBepHAaeT MbIC/b UTANbAHCKOTO BOEHHOTO TEOpPETUKa

[xynvo [ly3, KOTOpbIV BUAEN 3aAa4n aBnaLmMmn rpsaayLLero He CTObKO
B pa3pyLleHnn roposoB 1 NOPAXKEHNMN BOEHHON TEXHUKM, CKOMTbKO B
noApbiBE BOMHCKOTO iyxa BpaXecKon apmun. [leiicTBUTeNbHO, CTPax
nepes MOMHUEHOCHOM 1 6e3)anocTHoli pacnpasoil ¢ Heba cnocobeH
napanu3oBaTtb BOJIO Aaxe CTOMKOro U yMenoro congara.

Kpome Toro, Henb3s 3abbieatb 06 OTHOCUTE/IbHO HEGOMbLIOW CTOU-
mocTi BIJIA, manbix 3aTparax Ha MX 3Kcnayatauuio, Kotopble obe-
CMeyrBaloT BO3MOXHOCTb MacCOBOro NPOM3BOACTBA 3TUX HELOPOTUX,
HO BecbMa 3(h(hEeKTUBHbBIX B 6OEBbIX YCIIOBUAX N1€TATeNbHbIX CPEACTB.
B HacTosuee Bpems 6ecrnmioTHble aBUaLMOHHbIE CUCTEMbI — CaMbli
AVHAMUWYHbBIA CErMeHT MUPOBOTO PblHKA BOEHHbIX camonéros. Co-
rNacHo NPOrHo3am aMepUKaHCKOW KOHCaNTUHroBon Komnanum Teal
Group, Ha BnnKaiilee fecATUNETUE PbIHOK 6ECNUNOTHUKOB OLEeHU-
BaeTcs B 30 MApA [0NNAPO0B, @ EXErofHble 06LLEMUPOBbIE PACXOAbI
Ha npuobpeTteHne GecnUNoTHbIX CMCTeM yBenuyatcs K 2014 roay Ao
4,5 mnpg aonnapos. Mo apyrum nporHosam, Tonbko B CLUA 06béM
pbIHKA BOEHHbIX U rpaXAaHCKUX 6ecnuMnoTHUKOB B Gavkanweii nep-
CreKTuBe JOCTUrHET 17 Mnpj A40NNapos.

Mo noacyétam cneymanucToB «Poco6opoOHIKCNOpPTa», Ha CEroaHsLL-
HUIA feHb Gonblue 50 dupm B 40 cTpaHax paspabaTbiBaloT U Bbiny-
cKatoT BIMJIA 6onblie 600 TMNOB. B pa3Hbix cTpaHax AencTyloT 28
Hay4YHO-MNCCNe0BaTeNbCKUX LLEHTPOB M UCMbITATENbHbIX NOMMIOHOB.
Begyliee nonoxeHue no o6bEMy NPOM3BOACTBA M WIMPOTE accop-
TUMEHTa npepnaraemMon 6ecnuioTHOW aBMATEXHUKM 3aHKUMalOT, pa-
3ymeertcs, CLUA — Ha mx gonio npuxoamtca nopsagka 33 %. B Tponky
nuaepoB BXoaAT Takke V3pannb n ®panuua. lanee cnepyet Benumko-
6puTaHms ¢ 5,6 %. Poccus, roe nponssoantcs 5,5 % 6ecnunoTHUKOB,
3aHMMaeT NAToe MecTo. 3amMblKaloT AecATKy nuaepos Wrtanusa, Wcna-
Hus, Fepmanus, NpaH n Kutai.

CTPOrMM 3K3AMEH

[JencrButensHo A Poccua, ocTaBasacb TEXHONOTMYECKWM Pa3BUTON
LepaBoWi, MMeeT NoTeHLMan ANA 3aHATUA AOCTOWHOro MecTa B Cnu-
cKe nocTaBwuKkos cuctem BIJIA? Begb Hawa ctpaHa no-npexHemy
OfMH U3 BeAYLUMX IKCNOPTEPOB BbICOKOTEXHOMOTMYHON NPOAYKLUN
BOEHHOr0 Ha3HaYeHWA, TaKOW KaK CamMONéTbl U BEPTONETbI, CUCTEMBI
MBO... EcTb N1 0CHOBaHWA nonaratb, YTO K AaHHbIM BUAAM BOOPYXe-
HUIA N BOEHHOM TEXHUKMN B HEAANEKON NepcnekTuBe MoryT fo6aBuTb-
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€A 1 6ecnuNoTHUKN?

B 3Tom Bompoce rnaBHbIMW CKENTUKamMW ABAAIOTCA PYyKOBOAWTE-
am MuHuctepcTBa 060poHbI, T. €. 3aKkasdunku BIJIA oTedecTBeHHO-
ro nponsBoAacTea. Ha paspabotky BIMJIA MO PO notpatuno Gonblue
5 mapa py6neit. O HeyTewnTenbHbIX pe3y/ibTatax 3TOW AeATeNbHO-
cTn 7 anpens 2010 roga coobLun nepsbliii 3amectutens MuHucTpa
060poHbl reHepan Bnagumup MonoBKuH: «...Mbl npoBenu ucnbita-
HUs BCEX NpeACTaBNeHHbIX POCCUICKONR NPOMBbILINEHHOCTbIO Gecnu-
JIOTHBIX NIETATENbHbIX annapaToB. HW 0AuH U3 HUX He BblgepXan npo-
rpammy MUCnbITaHNN».

3a nomolblo B co3aaHMmM HoBbIX BIJIA poccuinckre NpoMbIUNEHHK-
Ku 06paTuimnch K... i3paunio. B MrHyBLIEM oAy poccuiickas Komna-
Hua «O60POHNPOM», BXOAALLAA B COCTAB rocKopnopauumn «PocTex-
HoMorMny», nognucana ¢ U3paunbCKon Komnanuen Israel Aerospace
Industries KOHTpakT, cornacHo Kotopomy B Poccum Gyaer cosgaHo
coBMecTHoe npeanpusaTtue no c6opke BIMJA. KoHTpakT npeanona-
raeT NOCTaBKY M3PaubCKOWM CTOPOHON KOMMAEKTyoWMUX ana cbop-
Kn 6eCnMNOTHUKOB U cepBUCHOE 06cnykmBaHne. CTOMMOCTb CAENKN
coctaBuna 400 maH gonnapos. C60poyHOe NMpon3BOACTBO Gecnu-
NIOTHUKOB N0 TexHonoruam |Al nnaHupyeTca pa3BepHyTb HauMHas ¢
3TOro ropa.

YTOo MOXHO A06aBWUTb K CI0BaM HayanbHUKA BOOPYKeHWA MuHu-
cTepcTBa 060pPOHbI, 6E3}KaN0CTHO PaCKPUTUKOBABLLErO POCCUiiCKUE
6ecnunoTHUKIN?

B03MOXHO, cnesyeT BCMOMHMUTb, YTO TPAAMLMOHHAA aBUaLMOHHaA
npombineHHas 6as3a He BNoiHe cnocobHa COOTBETCTBOBATL COBpe-
MeHHbIM TpeboBaHuaM B obnactu cozaadus BMNJIA. Muposas npak-
TKa NOKa3bIBaET, YTO HO/MbLIAA YaCTb UHHOBALMOHHLIX BIJIA Gbina
co3/aHa B nabopartopusx manoro 6usHeca. OnbIT pa3paboTku 06bIY-
HbIX CAMONETOB TPAAULMOHHBIMU KOPNOPaLMAMK OKa3blBaeTCcA He
CTONb CUNBHBIM MPEUMYLLECTBOM Ha PbIHKE GECMUNOTHBIX CUCTEM.
Tak, ycnex komnanum Rockwell Collins B 3ol 06nactvi NONHOCTbIO
CBA3aH C CO3aHMeM aBWALMOHHOW PaAMOo3neKTPoHMKKU ans BIJIA
«C YUCTOTO NIUCTa», @ He C YCTAHOBKOMN «OObIYHbIX» CUCTEM B «HEO-
6GuTaemblii» Camonér.

[pyroe aeno, 4To MOHCTPbI MUPOBOrO aBManpomMa He CKynsAcb nna-
TAT 3a NpuobpeTeHve BU3Heca ycnelHbIx npeanpuHuMarenei. Tak,
KomnaHwus Athena Technologies, nnoHep NEFKMX, AELLEBbIX, BbICOKO-
HaABKHbIX cMCTeM ynpasneHus nonérom BIJA, 6bina npuobpereHa
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Rockwell Collins B 2004 roay, 4To CAenano KOHLEePH BeAyLWMUM Mo-
CTaBLMKOM aBMALMOHHOW PaAMO3NEeKTPOHMKN Ana camonéros. [o-
XOXee NnornouieHne NpoMsowWwno B cayyae, Koraa KomnaHua Boeing
npuobpena ycnewHylw maneHbKyl KomnaHuio Insitu, fo6asus eé
K nornowéHHomy paHee pa3paboTdyuKy GecnuioTHbIX BEpTONETOB
Frontier. Insitu 6bina komnaHuein us «rpamaarckoro» (1), a He «Bo-
€HHOro» CEeKTopa, Co3AaBLien NPOCcToin, Ho 3cdeKTUBHbIA annapart
ScanEagle ans... noncka TyHua. Tenepb Insitu n Frontier HaxoaaTcs B
hokyce ycunuii Boeing no co3zgaHuio aBTOHOMHOIo BepToéTa u bec-
nunoTtHoro 6oesoro camonéra Phantom Ray.

3aKa3uuku bIJ1A He Bceraa otgatot cebe OTYET B TOM, YTO MaeHbKUI
1 NPOCTOV CaMONETUK MOXET NOTPe6oBaTh KONOCCANbHbIX YCUAUIA NO
€ro WHTerpauuy B COBpPEMEeHHyI0 cuctemy 60eBOoro naaH1MpoBaHus.
BecnunoTHble cucTeMbl eACTBUTENBHO CMOCOBHBI MPOAOMKUTENbHOE
BpeMsi HaXxoAUTbCsA B BO3AyXe, NouYTV GECKOHEYHO 3anucbiBas 1 nepe-
nasas MHHOPMALLMIO OFPOMHbIX 06bEMOB, 01HAKO NOHaL06ATCA eLé
U aHaNUTUKK, CNOCOBHbBIE HAMTU «KEMUYYKHbIe 3EpHa» B «HAaBO3e» U3
TbICAY YACOB COXPaHEHHOTO BUAEO.

C fpyroit CTOpOHBbI, ABUraTeNbHbIE YCTAaHOBKM — BOT Ta 06/1acTb, rae
6ecnunnoTHas NPOMbILLNEHHOCTb ABAAETCA elle He3penoi. [lo cux
nop He peLleHbl BOMPOChI ¢ 3hHEKTUBHBIMU UCTOYHUKAMU IHEPTUM
ans BMNA. MHorue asuratenyt 6ecnmnoTHUKOB HE MOTYT BbITb NpUMe-
HeHbl HUrAe, Kpome Kak Ha BIJIA, 4To Bbi3bIBaeT poCT UX CTOMMOCTMU.
Ocoboe 3HayeHMe MMeeT Takke KBanudukauus onepatopa BIJIA.
B m3pannbckux BBC, cnaBawmxcs 601bWUM OnbITOM 3thheKTUBHO-
ro npumeHeHust 6eCnUNOTHUKOB B GOEBbIX YCI0BUAX, 3@ ONepaTop-
cKuMK nynbTamm BMNJIA cuasT ObiBLIME KypcaHTbl NETHOW aKagemuu,
KOTOpble N0 KaKUM-IMBOo NpUYMHaM He CMOTIN CTaTb NUnoTaMu 6oe-
BbIX NOAPa3AeNeHnin NMnoTupyemon aBnaumn. Tem He meHee BCe OHU
MMeIOT NOAroTOBKY NO0TA, IMYHBIA ONbIT NONETOB U OTNIMYHOE TEXHU-
yecKkoe obpasoBaHue.

Takum 06pa3om, Mbl MOXEM KOHCTATMPOBATb, YTO MPaKTUKa ycnedl-
HOro co3aaHusa 1 npumeHeHna BIJIA MOXeT Cayutb MHAUKATOPOM
KayecTBa TOM CaMOW MOJEPHM3aLMN IKOHOMUKN U CO3AaHUA UHHO-
BALMOHHOW NPOMbILIIEHHOCTU, KAYeCTBEHHOrO COBEPLLIEHCTBOBAHNA
He ToNbKo cobcTBeHHO BIK, HO 1 CMEXHbIX OTpacnei HapoAHOro Xo-
3a1cTBA. [lpyrMmn cnoBamm, Co3faHne COBPEMEHHOrO aBMaLMOHHO-
ro napka BINJIA — 370 3K3ameH, KOTOPbIN eLé TONbKO NPeACTOUT Bbl-
JepXaTb Haleln aBuaLMoHHON UHAYCTPUN.
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MERCILESS WINGS

Andrey Strelin

According to the experts’ research, by 2020 one third of all military aerial vehicles in the world will
have become unmanned. That is to say that in the near decades the unmanned aviation will be en-
hanced. But is the Russian industry ready for this challenge?

BREAKING THE ICE

The thoughts on how wonderful it would be to keep a pilotless aerial vehicle in the
sky capable to fulfil different ground commands appeared along with the advent
of the winged vehicle. As late as 1910, the American military engineer Charles
F. Kettering designed a bombed-up aerial vehicle or an “aerial torpedo” which
dropped the wings at a certain period of time and fell down on the hostile territo-
ry. Clockwork mechanism was used in that “aerial torpedo” as the controlling sys-
tem. Kettering's invention was successfully financed. He managed to build sever-
al prototypes and even test. However, as World War | broke out, Kettering's “aerial
torpedoes” were never used in practice. The American Expeditionary Forces pre-
ferred more reliable conventional aircrafts instead.

It is notorious that similar “aerial torpedoes” were successfully used in air-to-
air attacks against heavy bombers during World War Il by Luftwaffe Lieutenant

Heinz Knoke, a flying ace, who participated in defending Germany against air
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bombardment. He managed to break up the tight combat box formation of the
American B-17 Flying Fortresses; in particular he dropped the bombs into the
“flying fortresses” engaging two aircrafts. Afterwards, Knoke performed sever-
al such eccentric attacks, though this practice did not become widespread since
it required much artifice and many skills to perform these sophisticated manoeu-
vres taking info account that the results of such an attack were unpredictable.

Another Luftwaffe unmanned bomber project passed by the name of Mistel, what
was vulgarly called a wagon loaded with manure by the German peasants. In fact,
this term was adopted for an extraordinary construction comprising of two air-
crafts, namely Messerschmitt fighter and Junkers bomber. The manned Messer-
schmitt had to be lifted up together with the pilotless Junkers and brought onto
the attack course whereupon the pilot detached the bomber filled with the ex-
plosives which moved toward the target. As conceived by the German Command,
this attack weapon system should have been used for hitting the Soviet power



plants located near Moscow. The testing was conducted by the legendary flying
ace Werner Baumbach, who achieved quite significant results. However, the rapid
advance of the Soviet troops in Belarus resulted in the loss of airfields ruined the
Luftwaffe plans since there was no other airfield from which it was possible to
reach the targets. In spring 1945, the “aerial torpedoes” were successfully ap-
plied in the attack on the Soviet Army while crossings the Oder River, but it failed
to stop the Red Army offensive. The German attempts to attack the British ships
by radio-guided bombs Fritz went on the rocks as well.

The famous V-1 and V-2 missiles can be also ranked as the drones. They were
used by the Germans to attack the British cities including London. The Royal Air
Force had to make a great effort to intercept and destroy these missiles.
However, all these “flying vehicles” were intended for single mission. In fact, they
just represented sophisticated bombs rather than UAVs. The only difference
from the conventional bomb was that their application required certain skills and
unique methods fo engage the targets.

The first full-fledged multiple-use drone was designed by the British aeronautical
engineers. As late as 1933 they successfully launched the Queen Bee unmanned
radio-controlled target drone. The project was implemented with the use of three
upgraded biplanes Fairy Queen, which were controlled by radio from the ship.
Two drones crashed, however the third one did make a successful flight. Until
1943 it was successfully used by the Royal Navy as a radio-controlled pilotless
target. Similar target drones were built in the US in 1940 as well.

RED WINGS

The Soviet Union was not particularly interested in the development of UAVs. Its
military and political leaders put stake on the massive strike attacks on hostile
airfields performed by fighters and light bombers. That is why the USSR had nei-
ther the resources for UAV development nor the interest in it. Moreover, radio
communication was not the strong point of the Soviet Air Forces. There was a
lack in radio transceivers and even those available radios were of poor quality.
Therefore, the ideas of the Soviet UAVs Designer V. Nikitin failed to match the So-
viet concepts.

The Soviet aircraft industry started producing UAVs only in the 1950s. On 23
September 1957, Tupolev Design Bureau received the order to develop a mo-
bile medium-range nuclear supersonic cruise missile (designated as a strike air-
plane). The first flight of the Tu-121 was performed on 25 August 1960, but at
that time the Soviet leadership preferred the Korolev intercontinental ballistic
missiles instead. Nevertheless, the Tupolev flying vehicle was used as a target
drone, and later it served as the basis for the development of unmanned recon-
naissance drones Tu-123 Yastreb, Tu-143 Reys, and Tu-141 Strizh, having being
in service until the 1980s (the Tupolev Tu-141 Strizh drones are being still in ser-
vice in the Ukraine). Inthe 1970s - 1980s, the USSR became a leader in the pro-
duction of unmanned aircrafts. For instance, it launched nearly 950 Tu-143 un-
manned reconnaissance drones. The Tupolev Tu-143 Reys drones were supplied
to the USSR allies in the Middle East and they saw their first combat operation as
late asin 1982.

CRUCIAL POINT

After World War Il the world aviation switched to jet aircrafts and it gave rise to
the development of the unmanned aerial vehicles. The point was that each loss of
piloted aircraft cost a lot. It related not only to the cost of an aircraft itself. To a
great extent, it was an unusually increased process time required for production
of the state-of-the-art jet aircraft. If, during World War II, the technological pro-
duction cycle for Yak aircrafts amounted to several weeks, then today it fakes
years to build the fifth generation fighter. Apart from that, the modern jet air-
crafts demand well-trained and skilled pilots whose training cost much as well
and their losses are inadmissible. If, during World War Il, the “average” pilot of
“flying fortress” could perform two dozens of mission sorties while the average
lifetime of the Soviet fighter in battle was less than ten hours, today such waste of
human life is unacceptable.

Besides, the modern anti-aircraft defence systems outperform anti-aircraft guns
and cannons which were used in the last century. The progress in detection and
identification of aerial targets made both radar and visual stealth as a basic fea-
ture of the up-to-date military aircrafts.

During the Vietnam War there was a dramatic increase in the number of the
American aircrafts hit by the hostile anti-aircraft systems supplied by the USSR.

STRATEGY

Actually it forced the US Air Force to apply first and foremost UAVs. The drones
were mostly used by the Americans for reconnaissance purposes, and sometimes
for electronic warfare as well. The results were impressive: in the course of the
war, the American drones made nearly 3,500 flights losing only 4% of the drones’
fleet. However, the US programme on UAV development was so much classified
that the success of drones’ application was associated in the public’s mind with
the victory of the Israeli Defence Forces (IDF).

OVER THE BATTLEFIELD

During the six-day war in 1969 and conflicts which followed it, the Israeli army
was confronted with the acute need to obtain the operational and tactical data
regarding the displacement of the Arab armies, which advanced on three fronts
simultaneously. It took a lot of time to get the corresponding aerial views of the
objects protected by powerful air defence system. Shortage of manpower was an-
other problem the Israeli Reconnaissance Air Force faced even though they had
highly-qualified pilots, who acted heroically up to their limit.

The pioneer in application of the simple reconnaissance UAVs was Mayor of the
Israeli Reconnaissance Forces Shabatai Bril. By his command the drones were
equipped with special cameras which successfully snapped the Jordanian and
Egyptian positions. It was certainly a palliative decision; nevertheless, as late as
1971 some more American-made reconnaissance drones of Mabat type joined
the Israeli Air Force. Later after the Yom Kippur War (known also as the Fourth Ar-
ab-Israeli War), Israel started producing its own UAVs and as early as 1978 it pre-
sented the battlefield Mastiff UAVs to the public.

The Israeli UAVs (or their operators and designers in particular) had a distin-
guished record in Operation Peace for Galilee in Southern Lebanon in 1982. Dur-
ing the battle in the Bekaa Valley, the information obtained by the UAVs helped
the Israeli aviation to perform diversionary attack followed by initiation of the
Syrian radars of surface-to-air missile system prior to the attack of major forces
which hit them straightaway with a help of homing anti-radar missiles. The suc-
cess was evident: the Syrian army lost eighteen Soviet-made surface-to-air mis-
sile system batteries.

The unmanned aircrafts were used in all major conflicts of the 1990s, including
the Gulf War, where during Operation Desert Storm in 1991, the UAV of the tacti-
cal reconnaissance coalition performed over 530 mission sorties with the flight
duration of 1,700 hours. For reference: 15 years later, during the Second Leba-
non War in 2006, the UAVs of the Israeli Air Force performed 1,502 sorties reach-
ing 16,418 flight hours while the “conventional” aircrafts made 10,337 mission
sorties with nearly 12,000 flight hours. It means that despite the nearly seven-
fold superiority in the number of sorties, the manned aircrafts failed to compete
with the UAVs in terms of fime spent in the air. Thus, the capability to be in the air
over the hostile positions became an important tactical advantage of UAVs.

UAVs were actively used during the hostilities in Yugoslavia in 1999. These “un-
inhabited” aircrafts provided the intfelligence information and met the related
needs of the ground forces. Today the number of UAVs used by the coalition forc-
es in Iraq and Afghanistan is twice as large as the number of the conventional air-
crafts and helicopters.

However, UAVs were not used only for aerial reconnaissance. In some cases they
were applied at battlefields as well. For instance, it was the US MQ-1 Predator
drone that killed one of the al-Qaida leaders Haitham al-Yemeniin in the year
2005 on the border of Afghanistan and Pakistan. On 9 January 2008, the QF-4
drone (modification of the world-known McDonnell Douglas F-4 Phantom Il jet)
delivered air-to-surface missile for the first time in UAV history. The main purpose
of the modernized Phantoms drones is suppression of the hostile air defence sys-
tem. Currently the US is developing a new strike bomber which might become an
unmanned vehicle as well.

NEw HoRIZONS

Most military experts believe that these are the unmanned aerial vehicles that will
shape the future of wars in the sky. The “architect” of the air warfare in 1991 in
Iraq, John Warden, says that by 2025 nearly 90 percent of combat aircrafts will
be unmanned while the rest 10 percent manned. The pilots will be a kind of “gold
reserves”, i.e. they will fulfil the most important and difficult tasks on the battle-
field.

Itis interesting that when the US Defence Secretary Robert Gates was asked how
he saw the future of the US Air Force the minister gave a brief reply, “JSF and
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Reaper”. It means that, according to the Defence Min-
ister, these would the Lockheed Martin F-35 Joint
Strike Fighter and the General Afomics Reaper that
would become the backbone of the US aircraft fleet.
Thus, the main advantage of the unmanned aeri-
al vehicles is that they are pilotless. It does not nec-
essarily mean the avoidance of possible casualties.
It makes it possible to perform various manoeuvres
of greater duration and range which can hardly be
done by the pilots due fo the overloads and fatigue
factor. Even today the unmanned aircrafts are able to
fulfil reconnaissance tasks as well as fo perform es-
sential support function, i.e. farget assignment, jam-
ming, refransmission of signals, timely delivery of
expedited cargo. For instance, there are unmanned
strike systems that successfully perform pinpoint
strikes on hostile troops as well as on separate piec-
es of equipment or individual soldiers. The latter con-
firms the words of the Italian military theorist Giulio
Douhet who believed that the future aviation should
be aimed at demoralizing the enemy’s army and pop-
ulation rather than at destroying cities and military
equipment. Indeed, the fear of merciless massacre
from the sky can demoralize even a tough and skilled
soldier.

It is notorious that the unmanned aerial vehicles
have relatively low price as well as small operation
expenditures so that these inexpensive and at the
same time highly effective aerial vehicles can be pro-
duced in bulk.

Nowadays, the unmanned aircraft systems (UAS) are
considered the most dynamic segment of world mar-
ket of military aircrafts. According to the forecasts of
the US Defence and Aerospace Consulting Firm Teal
Group, the UAV market is estimated to be worth 30
billion dollars in the next ten years, while the annu-
al expenditures on procurement of these systems will
reach 4.5 billion dollars by 2014. According to other
forecasts, the American military and civilian UAVs
market alone will reach 17 billion dollars in the near
future.

According to Rosoboronexport data, there are over
50 companies in 40 countries which are involved in
development and production of over 600 types of
UAVs. Apart from that there are 28 related research
centres and testing fields in different countries.

The breakdown by countries shows that the US takes
the leading position in production volume and UAV
product range accounting for nearly 33% of the
globally produced drones. It is followed by Israel,
France, and UK with its 5.6%. The fifth position in the
ranking belongs to Russia, which produces 5.5% of
all the drones. The top ten includes also Italy, Spain,
Germany, Iran, and China.

RUSSIAN AVIATION INDUSTRY TO PASS ExAm
Does Russia, being one of the technologically devel-
oped countries, have the potential for making good
position in the world as a UAV supplier? After all, it
is still considered as one of the leading exporters of
high-tech military products, such as military aircrafts
and helicopters, air defence systems, etc. Is there any
reason to believe that the drones will be included into
the Russia’s export list of defence and military equip-
ment in the near future?

The Ministry of Defence, acting as the main custom-
er of the domestic UAVs, remains sceptical about this
trend. If spent more than 5 billion roubles on the de-
velopment of unmanned aerial vehicles. However, the
results turned out to be quite disappointing. This as-
sertion was made by the First Deputy Defence Minis-
ter, General Vladimir Popovkin on 7 April 2010. He
fold, “...We have tested all Russian-made unmanned
aerial vehicles and none of them have passed the test
programme.”

In order to produce UAVs, the Russian industrialists
fell back upon Israel. Last year, the Russian company
Oboronprom, integrated into Russian Technologies
State Corporation, signed an agreement with Israel
Aerospace Industries Ltd. on establishment of a joint
enterprise in Russia which will specialize in produc-
tion of unmanned aerial vehicles. According to the
contract, Israel will supply the components required
for assembling drones and provide maintenance. The
contract value amounted to 400 million dollars. The
assembly production is to be launched already this
year and be implemented in accordance with the IAl
technologies.

What other arguments can be put forward to justify
the assertion of the Russian Minister of chief of De-
fence who strongly criticized the Russian drones?
Perhaps it should be mentioned that the convention-
al aviation industrial base is not quite able to meet
the up-to-date requirements in the field of UAV de-
velopment. The world practice shows that most inno-
vative unmanned aerial vehicles were developed by
small businesses. The experience of traditional cor-
porations in development of conventional aircrafts
is not a big advantage in the UAV market. Thus, the
Rockwell Collins Company success in this field is as-
sociated with the development of avionics for UAVs
“from scratch” instead of installation of the “regular”
systems into the “uninhabited” aircraft.

Another thing is that the giants of the world aviation
industry are not sparing of buying successful busi-
nesses. For example, Athena Technologies Ltd., a pi-
oneer of lightweight, low-cost, highly reliable flight
control systems for UAVs, was taken over by Rock-

well Collins in 2004 making the latter a leading sup-
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plier of avionics. A similar takeover occurred when
Boeing acquired a successful small company Insi-
tu integrating it into the taken-over the Frontier un-
manned helicopters developer. Insitu was civil avi-
ation company. For instance, it built simple and
efficient unmanned aerial vehicle ScanEagle intend-
ed for tracking the schools of tuna. Today, Insitu and
Frontier are focused on the development of autono-
mous helicopter and stealthy unmanned combat air
vehicle Phanfom Ray.

The UAVs customers are not always aware of the
fact that small and simple airplanes may require
huge efforts fo integrate it into a modern military
system. The unmanned systems are really capable
to be in the air for a long time recording and trans-
mitting huge amounts of data. However, these are
the analysts who can find a “pearl” in the vast blue
sea comprising of the thousands of hours of stored
video.

On the other hand, the UAV industry still has prob-
lems with engines, for instance, there are no effi-
cient power sources for the unmanned aerial vehicle
so far. Most drone engines cannot be used in other
aircrafts but for UAVs resulting thus in cost increase.
In addition, a particular attention should be given
to qualification of the UAV operators in order to
be able to operate the UAVs effectively. In the Is-
raeli Air Force, which has become well-known for
great experience in effective combat application
of UAVs, these the former students of the Flight
Academy who operate the unmanned aerial vehi-
cles and who, for whatever reason, have not been
able to become pilots of the manned aircrafts.
However, they all have flying experience and ex-
cellent technical education.

Thus, it can be stated that the practice of success-
ful development and application of UAVs can be an
indicator of economic modernization and innova-
tive development improving both military-industri-
al complex and the related industries of the national
economy. In other words, establishment of the state-
of-the-art unmanned aerial vehicles fleet is a sort of
exam which is still to be passed by the Russian avia-
tion industry.
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MW-26T2 — HOBOE NMOKOJIEHUE «TAXE/TOBECOB»

Mu-26T
®oto n3 apxmsa OAO «MB3 um. M. J1. Muns»

[0N10BHOrO OTEYecTBEHHOro paspaboTyMka BepTon&ToB Mapku «Mu»
OAO «MocKoBCKuMIA BepTONETHbIN 3aBog Um. M. JI. Munsa» n OAO «Po-
CTBEPTO/l» MHOFO NIeT CBA3bIBAET YCMELHOe W NNOJOTBOPHOE CO-
TPyLHUYeCTBO. B HacToAlee Bpems NpeanpuAaTUA BXOAAT B eAWHYIO
MHTErpupoBaHHyto cTpykTypy OAO «BepTonétsl Poccum» — xonamHr, 06b-
eAVHSIoWMIA pa3paboTyNKOB U NPOU3BOANUTENEN BEPTONETHON TEXHUKM.
Llenbii psa BUHTOKPbIbIX IETaTe/bHbIX annapartos Obin pa3paboTtaH Mo-
CKOBCKMM OMbITHO-KOHCTPYKTOPCKUM 60O 1 3aTeM NOCTPOEH Ha Cepuit-
Hom 3aBoge B PoctoBe-Ha-/loHy.

CeroaHs BepToNET Mn-26 — peKOpACMEH, CaMbli TPY30N0OAbEMHBIA BUH-
TOKPbIbIF annapat B MUPE; OH MOXET NepeBo3nTb B KabuHe UM Ha
BHeLUHeln noABecKe Ao 20 TOHH rpy3a.

MoTpe6HOCTb B TEXHWKE NOA0GHOrO Poaa UCMbITLIBAIOT MHOMME CTPaHbI.
3a NoMOLLbIO C TPUMEHEHUEM HaLLE TEXHUKM 06palLaloTCA MHOTUE ro-
cynapcrea. [la v CTPOUTENbHO-MOHTAXHbIE PaboTbl 0COBOM CNOKHOCTY
He 06xoasTcsA 6e3 NCNONb30BAHMA 3TO MaLLNHBI.

EnnHcTBEHHOE, B Y4éM BepTon&T Mu-26 yctynan Beptonéram 3anagHoro
NpOu3BOACTBA, 3TO OTCYTCTBME COBPEMEHHOI aBMOHUKU. U BOT 31 npo-
6nema peuieHa. Tenepb Mu-26 cMmoxeT pabotatb 1 AHEM, U HOYblO, B
N0ObIX NOrOAHbIX YCNOBUSX.

Mu-26T2 — He npocTO oYepeaHas MoAepHM3aLusa, He3HayuTenbHas fo-
paboTka BCEMMPHO WM3BECTHOTO TAXKENOro TPAHCMOPTHOTO BEPTONETa
Mu-26/26T, 310 ye KapauWHanbHas cMeHa UMUMKA. Mu-26T2 craHeT
nepBbiM POCCUNCKUM MpPeACTaBUTENeM Knacca TAMENbIX BepTONETOB,

HOBbIV OBOPOHHbBIA 3AKA3 CTPATETUW | 01 | AHBAPb “11

MONHOCTbI0 COOTBETCTBYIOWMM TPeBOBaHUAM HOBOTO ThiCAYENeTUA W
MaKCMManbHO BOBPaBLUMM BCE JOCTUHEHWS COBPEMEHHOM HayKu 1 Tex-
HWUKW. TNaBHON OTMYNUTENBHON OCOBGEHHOCTBIO HOBOM MALUMHbBI CTaHYT
npumeHeHne LMdpoBoro 6oPTOBOrO PaaMo3NeKTPOHHOTO obopyaoBa-
HUA 1 COKPALUEHHDBIV O AABYX YENOBEK IKMNAX.

BP30-26

[naBHOM 3ajaueit, pewaemoin paspabotumkom OAO «MB3 wum.
M. JI. Muna» npu mopepHu3auuu Tamenoro septonéra Mu-26, crano
yNydlleHne TEXHUYECKUX U IKOHOMUYECKMX XapaKTEPUCTUK, a TaKie
pacwupeHne cdep 1 yCIOBUIA 3KCNAyaTauum MawuHbl. PaKTMyecku,
peuyb LWna o co3aaHnu 3dEKTUBHON N HAJEKHON MALLMHbI KPYFNOCYTOu-
HOro NPYMeHeHUs, UMeloLLLeN COKPALLEHHbIN 3KUNAX U OCHALLEHHOW CO-
BPEMEHHOW aBMOHWMKOM Ha OCHOBE KOoMnneKca 60pTOBOro pagnoanek-
TpoHHoro obopyaosaHus BP30-26, paspaboraHHoro cneuuanucramu
PameHcKoro npu6opocTponTENLHOMO KOHCTPYKTOPCKOTO 610po.
MocKonbKy NETHO-TEXHUYECKME XapaKTepucTuki 6a3oBoro Mu-26 yaos-
NETBOPAIOT COBPEMEHHbIM TPEBOBAHUAM K BEpTONETaM AaHHOTO Knacca,
MofepHU3aLum 6110 NOABEPrHYTO NPEUMYLLLECTBEHHO BOPTOBOE pPaamo-
aneKkTpoHHoe obopynosaHue. OcHoBa BPI0-26 — HaBUraLMOHHO-NMMO-
TawHbI KomnneKe HITK90-2, cocToAwmniA U3 CUCTEMbI 3NEKTPOHHON WH-
AMKauuW, NynbTa ynpasnexus, 60pToBOI UMDPOBOIA BbIYUCIUTENBHON
MaLUMHBbl, CMYTHUKOBOW HAaBUrALMOHHON CUCTEMbI U LMDPOBOro Nuno-
TaXHOro Komnnekca. Kpome Toro, B coctas aBMoHUKU Mu-26T2 moryt
GbITb MHTErPUPOBAHbBI KPYrnocyTouHas 063opHas cuctema r03C, cospe-
MEHHBI KOMNEKC CBA3M W GOpTOBas cuCTemMa KOHTpoNs. B Kauyectse
AONONHUTENBHOrO 060PYA0BaHMS, HA YCMOTPEHME 3aKa3uuka, npeana-
raloTc OYKU HOYHOrO BuAeHusA. [pumeHeHne komnnekca bP30-26 Ha
Mu-26T2 cyliecTBEHHO MOBBICUT HAAEKHOCTL U Be3onacHoOCTL Nonéta,
MO3BOMNT YAYYLLNTL YCTOMYMBOCTb U YNPaBAAEMOCTb BEPTONETa, a TaKKe
TOYHOCTb BUCEHUSA, YTO OCOGEHHO BaXHO NpU BbINONHEHUM paboT C uc-
noNb30BaHWeM BHELLHE NOABECKH.

Bnarogaps HoBomy Komnnekcy BP30 nonétel Mu-26T2 moryt ocyuect-
BNATLCA B Ml060E BPEMA CYTOK, B MPOCTbIX U CNOMHbLIX METe0yC10BU-
AX. EWweé oaHO npenmyLLecTBO — COKpaLLeHre BpeMeHK Ha CocTaBneHune
nnaHa nonéta, CHUKEHMe Harpy3Kku Ha 3KMNax, B TOM YnCie 3a CYET aB-
TOMATMYECKOr0 KOHTPO/S NapameTpoB paboTsl 6OPTOBLIX CUCTEM. ABTO-
MaTun3aLma KOHTPONA, COBPEMEHHbIE CPeACTBa HaBuraLum 1 cBA3u — BCE
3TO Ha NPaKTUKe NO3BONO COKPATUTL KONMYECTBO YNEHOB 3KMNaKa A0
ABYX YesnoBek, Nnbo Tpéx — npu paboTe ¢ BHeLIHeW NoABECKOIA. 3To, B
CBOI0 0Yepefib, CHUKAET NPAMbIe 3KCNyaTaLVOHHbIe Pacxoipl 1 NoBbI-
LIaeT IKCNyaTaLMOHHYI0 FOTOBHOCTb. 3@ CHET 3TX DaKTOPOB KOHKYPEH-
TOCNOCOBHOCTb NOAOBHOM MaLLMHBI, COTNACHO pacyéTam CneLuanicTos,
CyLLeCcTBEHHO BO3pacTaer.

Ha 6a3e Mu-26 6bin1 pa3paboTaHbl TaKMe NPOEKTbI, KaK BEPTONET-Tpasb-
LMK, NACCAXMPCKWIA BEPTONET-CaNoH, NMPOTUBONOMXAPHbLIN BEPTONET C
BOAOMETHOM NYLIKON U WTaHramn Bogo3abopa, BepTONETbI Pagno3NieK-
TPOHHOM 60pbObI M IKONOMMYECKON pa3BeaKM.

BepTonér Mu-26T2 moxeT Mcnonb3oBaTbCA NPV TPAHCMOPTUPOBKE KPyn-
HOraGapuUTHBIX rPY30B U TEXHUKU B rpy30BOM KaGMHE UNM Ha BHELIHEV
nopsecke. B BoeHHOM BapuaHTe — NepeBo3nTb 82 fecaHTHKa, a B Bapu-
aHTe CaHUTapHOM MW NPY y4acTUK B IMKBUAALWM NOCNEACTBUIA YpEe3BbI-
YaiHbIX cUTyaumii — 8o 60 paHeHbix (6onbHbIX). C MOMOLLbI0 BepTOnéTa
TaKKe MOXHO BbINONHATL CTPOUTENIbHO-MOHTAXHbIE PABOTbI Pa3NYHOIA
cTeneHu CNoXHOCTU. Kpome Toro, MOryT BbINOAHATLCA: ONepaTBHas A0-
CTaBKa TONAMBa, aBTOHOMHAA 3anpaBKa Ha 3em/ie PasNyHON TEXHUKN;
TylUEHWe NOXapoB; TPENEBKA Nleca U WKMPOKWIA Kpyr 3agay B obnactu
TpaHCNOpPTHbIX paborT.



AEROSPACE INDUSTRY

MI-26T2: NEW GENERATION OF HEAVYWEIGHTS

Mil Moscow Helicopter Plant, the leading Russian
developer of Mi helicopters, and Rostvertol (Rostov
Helicopter Plant) have been in successful and fruit-
ful cooperation for many years. Nowadays the two
enterprises are integrated into the Russian Helicop-
ters structure, a helicopter holding that unites heli-
copter developers and producers.

A series of rotary-winged aircrafts was developed
in an experimental design bureau and then built ata
batch production factory in Rostov-on-Don.

Today the Mi-26 is a record holder: the helicopter
obtains the best load lifting characteristics in the
world and can carry up to 20 tons of loads in the
cabin or with an external load sling system.

Such helicopters are in big demand all over the
world. Many countries turn to the fwo enterprises
for their help with Russian technologies. Besides,
the most complicated construction and installation
works can hardly be carried out without the use of
the helicopter.

The only drawback the Mi-26 had compared to the
Western counterparts is the lack of modern avi-
onics. And the problem has been solved. Now the
Mi-26 can work days and nights under all weather
conditions.

The Mi-26T2 is not just a product of ordinary up-
grade or insignificant improvement of the world
known Mi-26/26T heavy transport helicopters; this
is a revolutionary image change. The Mi-26T2 will
become the first Russian heavy transport helicop-
ter that is bang up to date and that pools all mod-
ern science and engineering advances. The main
distinctive features of the new aircraft will be air-
borne electronics and a crew reduced down to 2 in
number.

BREO-26

To modernise the Mi-26 helicopter Mil Moscow He-
licopter Plant focused on improvement of techni-
cal and cost performances as well as on expansion
of the aircraft applicability. In fact, it meant creat-
ing an effective and reliable helicopter for a round-
the-clock service suitable for a crew of two and
equipped with modern avionics on the basis of the
BREO-26 airborne electronic system developed by
Ramenskoye Instrument-Making Design Bureau.
Since the performance of the baseline Mi-26 meet
today’s requirements for helicopters of the type,
it was mainly airborne digital electronics that was
modernised. The BREO-26 includes the NPK90-2
control and navigation system consisting of an elec-
tronic display system, a remote control, an airborne
digital computer, a satellite navigation system, and
a digital flight system. Apart from this, integrated
to the Mi-26T2 avionics can be a twenty-four-hour
surveillance system of a gyrostabilised optoelec-
tronic scanning system, an advanced intercom, and
an airborne control system. Night vision goggles
are delivered as an option. Application of the BREO-
26 system in the Mi-26T72s will considerably in-
crease flight reliability and safety, improve helicop-
ter stability, control, and precise hovering, which is
especially important when executing works using
the external load sling system.

The new BREO-26 system allows the Mi-26T2 to fly
at any time of day and night under good and bad
weather conditions. Other advantages are the re-
duction in time required for flight planning and less
workload experienced by a crew, particularly by
means of autfomation. Automatic control units and
advanced navigation and communication means all

allowed cutting down the crew to two or three when
the external load sling system is used. This in its
turn reduces direct operating costs and increases
operational availability. According to the estimates,
these factors contribute fo higher competitiveness
of the helicopter.

The Mi-26 was modified info such projects as a
mine-sweeping helicopter, a VIP helicopter (Salon),
a fire-fighting helicopter with a water cannon and
water supply bar as well as helicopters for electron-
ic warfare and ecological exploration.

The Mi-26T2 can be used for transporting large

Mi-26T
®doto 3 apxusa OAO «MB3 um. M. J1. Munsa»

cargo and equipment in the cargo compartment
or with the external load sling system. The military
version is designed for 82 paratroopers while the
sanitary and emergency recovery versions for up to
60 injured (sick) people. The helicopter can also as-
sist in various construction and installation works.
Moreover, the aircraft can be used to carry out the
following: fast delivery of fuel, independent refuel-
ling of equipment on the ground, fire fighting, log-
ging, and a wide range of transportation works.

www.mi-helicopter.ru
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«PYCJ1AH»:

AEROSPACE INDUSTRY

HOBbI BEK — HOBbI CAMONET

AnekcaHap be3sy6ues-KoHaakos

03poXAeHne CepuitHOro NPon3BOACTBa NereHAapHoro ca-
Monéta AH-124 «PycnaH» CTaHOBUTCA peanbHOCTbIO. Ve
He NnepBblii O PYKOBOAUTENN aBUALMOHHOW NPOMbILLNEH-
HOCTU M KOMMNaHWi-nepeBo34nkoB Poccum 1 YkpauHsl 06-
CY}[AI0T HENPOCTbIE acneKTbl BO30GHOBNEHUS CTPOUTENBCTBA 3TOTO
MOLLHOrO BOEHHO-TPAHCMOPTHOro camonéra. ELé HeaaBHO CKENTUKM
rosopunu, uto Byayuiee «PycnaHa» TYMaHHO, a NOAUTUYECKKE NPO-
TMBOpeuna mexay Poccmein u YKpauHoW BPAA AW NO3BONAT Hana-
AVTb NMONHOLEHHbIA NPOU3BOACTBEHHBIN LUK MEXAY aBMaLNOHHbI-
MU NPeANPUATUAMMK ABYX CNAaBAHCKWX rocyfapcCTB.
OpHako B 2010 rosy KomaHayowmin Bo3aylwHo-aecaHTHbIMK BOW-
ckamu Poccum reHepan-neiteHaHT Bnagumup LLiamaHoB 3asBun, 4to
B pamMKax rocyfapCcTBEHHOW NPOrpammbl PasBUTUA BOOPYKEHWIN Ha
2011-2020 rogbl MuHucTepcTBo 060pOHbI Poccum npeaycmoTpeno
BO306HOB/IEHME NPOM3BOACTBA CAMONETOB AH-124, B KOTOPbIX OCTPO
HYX[AITCA OTeYeCTBEHHble AecaHTHble BOWCKa. McTopusa ecToko
HaKa3bIBaeT TeX, KTO Npefan 3abBEHMI0 aHTUYHYI0 MYAPOCTb «XO-
Yelb MMPa — rOTOBbCA K BOWHEx.
1 BoT ye B AaHBape 2011 roga 6bin10 oduymanbHo 06bABNEHO, YTO
B OnMKaiilee Bpemsa Ha ynbsHOBCKOM 3aBoje «ABwactap» Oyaer
opraHusoBaHa c6opKa BOEHHO-TPAHCMOPTHbIX CAMONETOB AH-70 W
AH-124. YNbSHOBCKUI 3aBOf, KOTOPbIN BbIMycTUN Gonblue TPEX Ae-
CATKOB «PycnaHoB», CerofHA MOXHO CMeNo Ha3BaTb MAeanbHOMN Nno-
WaAKOW AnA CepuNHOro Npov3BOACTBA OBHOBNEHHLIX AH-124: Ha
3aBOJe COXpaHeHbl BbICOKOKBaNUMULUMPOBaHHbIE Kaapbl, COXPaHU-
nacb TexHMyeckas 6asa — cranens, ocHacTka v npouyee. B XXI Beke
«PycnaH» HayMHaeT HOBYIO U3Hb.

UMMA KAK N033UA

Bblgatowmica poccuiickuii asuakoHctpyktop A. C. flkoBnes ckasan
ofiHaxapl: «HeKpacuBbIn camoneT He NONETUT, He 3Hato NoYemy, HO —
He NoNeTUT». BbICOKME TEXHONOMMM — TaKOE e COBEepLUIEHHOe NPou3-
BeJleHNe UCKYCCTBA, KaK WeAeBp apXUTEKTYpbl UM MpamMopHoe 13-
BasHWe, N roOBOPA O COBPEeMEeHHbIX CaMONéTax, Mbl MpeAcTaBasgem
cebe rapMOHUYHBIN CNNaB KOHCTPYKTOPCKOM MbICAW, KpeaTMBHOCTY,
HaAEXHOCTU U MOLLU.

Camonér AH-124, petuuie reHnanbHoro Onera KoHctaHTUHOBMYA AH-
TOHOBA, BOLLEN B UCTOPUIO POCCUIICKON M MUPOBOW aBMaLum nog no-
3TUYECKUM UMeHeM «PycnaH». «Mo MywKuHy, PycnaH — KMeBCKUN
KHA3b. Knuesckas Pycb Gbina ewwé ao YrpauHsl, fo Poccuu, v 310 Ha-
3BaHMe ycTpavBaet Bcex. Ero paclwmndpoBbiBaloT Tak: ,,Pycckuin nai-
Hep «AH»“»,— pacckasbiBan Oner AHTOHOB.

Cynbba camonéra HauMHaeTcs C CO3JaHUA HOBOro ABuratens.
B maprte 1982 ropa 6bin ucnbiTaH pa3paboTaHHbIA 3aNOPOKCKUM
KOHCTPYKTOpPCKOM 6iopo «Mporpecc» gsuratens [-18T, npeaHasHa-
UEHHBI AN CBEPXTAXENbIX TPAHCMOPTHLIX CamonéToB. PaspaboTka
3TOr0 MOLLHOTO ABUratens notpe6oBana pelleHns psaa HenpoCTbiX
Hay4YHO-TeXHUYECKMX Npobnem B 06nacT razoAMHAMUKK, NPOYHO-

cTh, TennoobmeHa, TPEXMEPHOr0 MaTemaTvyeckoro MOAEeNMpoBa-
HUs, aBTOMaTU3aL M NPOEKTUPOBaHUs. [lBuratens Bonnotun B cebe
6onblle COpOKAa OPUrMHANbHbLIX TEXHUYECKUX pelleHuid. C HOBbIM
asurarenem [1-18T onbITHbI 06pasel, camonéra «PycnaH» coseplumn
CBOW nepBblit NoNéT 21 aekabps 1982 roja B Kuese. «PycnaHom»
yNpaBAsaa 3KMNAX B COCTaBe NETYMKOB-UcNbITatenen B. U. Tepckoro
(KomaHaup Kopabns) u A. B. FanyHeHKo.

«PycnaH» cTan HOBbIM C/IOBOM B YKpenieHun 060poHOCNoCoBHOCTH
CoBeTCKON AepaBbl. ITOT CaMONET co3faBancsa ANf opraHusauuv
[EeCaHTHbIX BO3AYLIHbIX NePEBO30K NNYHOTO COCTaBa U TAXENON 60-
€BOW TEXHWKM B 30HY BOOPYXEHHOTO KOH(NNKTA, @ TaKKe AN TpaHc-
NOPTUPOBKM MOOGUNBHBLIX MYCKOBbLIX YCTAHOBOK MEXKOHTUHEHTasb-
HbIX 6ANNNCTUYECKNX PaKeT.

MnaHbl CoBeTckoro Colo3a N0 PasBUTMIO BOEHHO-TPAHCMOPTHOM
aBuayum 66111 rPaHAMO3HBIMUK. NS NPOU3BOACTBA OFPOMHbIX ABU-
ratenein [1-18T B 3anopoxbe Ha npaBom Gepery [lHenpa Hayanocb
CTPOUTENBCTBO HOBbIX 3aBOACKUX KOPNYCOB 0b6beaunHeHus «Motopo-
CTpouTeNby», KOTOpOoe Bo3rnaenan Bacunuin MeaHoBuY OmenbyeHKo.
A pna cbopku «PycnaHoB» B YNbAHOBCKE HA4anoCb CTPOUTENLCTBO
aBMaLMOHHOIO 3aBOAA, KOTOPbIN HbIHE HOCWUT Ha3BaHWe «ABKMacTap».
B 1984 ropy 3anopoxcKoe 06beanHeHne «MoTopocTponuTenby (Tak
Toraa UMeHoBanoch HeiHelwHee OAO «MoTop Cry») MPUCTYNMAO K ce-
puitHomy Bbinycky aBurateneit [1-18T. PaboTbl no 3ToMy ABUraTenio
HauuHan rnaeHbIi KoHCTpykTOp A. C. KpacHUKOB, 3aTeM OHU Gblnu
NPOAOKEHbl rNaBHbIM KoHcTpykTopom A. fl. LUTtbikoBbIM. Orpom-
HbI BKNaj B COBeplUeHCTBOBaHWe aBurartens BHecau A. A. Jlutos-
yeHko, B. T. Wupkos, B. I. Pagbirun, C. W. WaHbkuH, B. A. JlbBOB,
W. A. Py6aHoB.

McTopursa 3anopoXCcKOro MOTOPOCTPOUTENLHOTO NPeAnpUATUA Hava-
nacb C co3aaHuA aBuratens ana camonéra «Mnbs Mypomeuy, Koto-
pbI LUMPOKO Npocnasuaca B roabl [lepBoit MypoBOKM BOWHbI U CTan,
6e3 npeyBennyeHUs, CIMBOIOM CTAHOB/IEHUA POCCUIICKOW aBnaum-
OHHOW NPOMbILLAEHHOCTU. TPaAMLMA CTPOUTENLCTBA ABUraTenen ansa
CaMONETOB-TMraHTOB NPOAOMKMAACH HA 3aNMOPOKCKOM NPeAnpUATAM
npoussoacteom asuratena [1-18T ana moryunx «PycnaHa» n «Mpum».
[lBuratenn 3anopomcKoro nNpon3BoACTBa Ye He OfHO JecATunetne
MOAHMMAIOT B BO3AYX CAMONETbl BOEHHO-TPAHCMNOPTHON aBMaL .

B mapte 1984 roga 6bin NOANMCAH NPUKa3 O CEPUIIHOM NPOU3BOA-
CTBe CamonétoB «PycnaH», a B oktabpe 1985 roaa cocrosnach Bbi-
KaTKa NepBoi MalHbI U3 Lexa OKOHYaTeIbHON COOPKU YNbAHOBCKO-
ro aBmasaBsopa.

B 1985 roay «PycnaHom» 6bin ycTaHOBNEH 21 MUPOBO peKopa, B TOM
yucne No rpy3onogbEMHOCTM ¥ MO AANbHOCTU NONETA MO 3aMKHYTOMY
maplpyTty. B camonére Gbl10 NpUMEHEHO YeTbipExKpaTHoe pesep-
BMPOBaHME KU3HEHHO BaXHbIX cucTtem. py CBOen orpomHoN macce
3TOT BO3AYLUHbIA TMraHT Nerko NoAHUMaeTcs B Hebo Gnarogaps moly-
HbIM TYPBOBEHTUNATOPHBIM ABUraTeNsM M COBEPLUEHHOI a3poauHa-
MuKe. I cerogHs no AanbHOCTM NonéTa, No rpy3onoAbEMHOCTM U raba-
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puTam rpy30Boii KabuHbI 3TOT CAMONET HE MMEET PaBHbIX Ha NiaHeTe.
Ha BoopyxeHue camonér noctynun B asHBape 1987 ropa.

HALU rPY30BUK - BHE KOHKYPEHL AU

B 2003 roay Ha MexzyHapoaHoM aBuakocMmuyeckom canoxe (MAKC)
B YXykoBckom pykosogutenn OAO «MoTop Cuy» 1 aBrnakomnaHum
«Bonra-[IHenp» (KpynHeiilero B MUpe 3KCMjyaTaHTa CamMoNEToB
«PycnaH») poroBopunnce o BbipaboTKe Mporpammbl MOAepHM3a-
L1 1 BO30OHOBNEHUA CepuitHOro npon3soacTea AH-124. bonbluas
4yacTb MapLpyToB «PycnaHoB» KomnaHun «Bonra-iHenp» — 3to cTpa-
Hbl EBpONbI, KOTOPbIE He UMelT CaMONETOB, CPaBHUMBIX C AH-124.
[Mo3Tomy HeyAMBUTENbHO, YTO UMEHHO Komnanua «Bonra-[lnenp» B
2006 rogy Bbiurpana teHaep HATO Ha apeHAay rpy30BbiX CAMONETOB.
Boobuye, nmeHHo Gnarogaps «PycnaHam» poccuiickue aBuaKomna-
HWUK CyMenun 3aBoeBaTh NNAVPYIOLLEE MeCTO B MUPE.

B okTabpe 2006 roga KomuteT no Bonpocam 3KOHOMUYECKOrO CO-
TpyaHWYecTBa POCCMINCKO-YKPAMHCKON MEXrocyfapCTBEHHOW KO-
MUCCUM MPUHAN  pelleHne NPOAOMKUTL peannsaunio npoekTa
AH-124. A cnycTa Heckonbko mecaueB OAO «Motop Cru» 1 aBrakom-
nanua «Bonra-[lHenp» 3aknounnn cornalleHve o napTHEpPCTBe B pe-
anusayum npoekta. MapTHEPLI 06BABUAN O CO3[aHUM COBMECTHOTO
npeanpuATMA — ynNpaBasaloLen Komnanuu «py3oBble netatenbHble
annaparbl», KOTOPON fieNernpoBaHxbl Kypupyowme GyHKLN B XOA€
peanu3auumu npoekTa.

19 nioHa 2007 rofa Ha 47-m mexayHapoaHom lMapuxckom asmnaca-
noHe B Jle Bypxe HOBoW MoandUKauum camonéta AH-124-100M-150
«PycnaH» 6bln0 BpyYeHo AonosiHeHWe K cepTudmKaty Tuna Bo3ayL-
HOro CyAHa.

Mpeacepatens coseta aupektopoB OAO «Motop Cuu» Bsayecnas
Borycnaes roBoput npo «PycnaH»: «HecMoTps Ha TO 4TO CMPOEKTH-
poBaH oH 6onee 30 neT Has3af, YKPAUHCKO-POCCUICKMIA CAMONET ¢
MMEHEM CKa304YHOro BenuKaHa-boratbips A0 CMX MOP OCTAETCA He-
NpeB30MAEHHBIM MO CBOMM TaKTUKO-TEXHWYECKUM W 3KCNNyaTauu-
OHHbIM XapaKTepucTukam. B 3Toi naeanbHon BO BCEX OTHOLIEHUAX

OauH 13 nepBbIx Npunétos camonéta «Pycnan» B asponopt r. 3anopoxbe
Early Ruslan Landing at Zaporizhia Airport
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Kpblnatoii MalinHe Haubonee 3pvMO BOMIOTUICA TBOPYECKMIA no-
yepK eé cosgatens — NPeoAoseB 3ae3MeHHbIi WabnioH, onepeanTb
B CBOMX CMefblx 3ambicnax Ero BenuuyectBo Bpems. He cayyaii-
HO B (hopc-MaxopHbIX obcTosTenbcTBax cTpaHbl HATO, obnapato-
Lme cambiMm, Ka3anoch Bbl, NepeaoBbIMU TEXHONOTUAMM, aPEeHAYIOT
MUMEHHO ,,PycnaHbl®, cnoBHO 3abbiBas Npu 3ToM 06 amepUKaHCKUX
BO3AYLWHbIX ,, TAXenoBo3ax“ C-130 Hercules. 3101 1 pag apyrux no-
N06HbIX eMy (haKTOB — HEe TONbKO MOBOJ AN 3aKOHHOM Halleid HalmMo-
HanbHOWM ropLoCTU».

HAJLEXOA HATOCYAAPCTBO

CerofHa rnaBHbIM MHULMATOPOM BO30GHOBNEHUA CEPUIAHOTO Mpo-
13BoaCcTBA 06HOBNEHHOM Bepcun «PycnaHa» asnsaetca O6beanHEH-
Has aBmacTpouTenbHas Kopnopauus. E& pykosogutens Anekcei
®EQOPOB 03BYYMI CYMMY HEOBXOAMMbIX BIIOXKEHWIA B 3TOT NPOEKT —
18 munnnapzoB py6neit. «<KnioueBoi BONpoc — BOCCTaHOBNEHUE TEX-
HOJOT WA Y TEXHONOTUYECKMX LLeNoYeK, U Ha 3T0 noTpebyioTca JocTa-
TOYHO GonbluMe MHBECTULMU»,— noadYépkusaer Pégopos. Kcratw,
3aMHTEPecoBaHHOCTb B BO3POXAEHUM POCCUMNCKO-YKPAUHCKOTo
«PycnaHa» cerofHs nokasbiBatT O6beanHéHHbIe Apabekue Imupa-
Tbl U KyBenr.

[lna BO306HOBNEHUS CEPUNHOTO NMPOM3BOACTBA HEOOXOAMMO Hanu-
4yme «CTapTOBOrO 3aKas3umKax, KOTOPbIA MOKAXET NpUMep ApYrum
NoTEeHLMaNbHbIM NOKynaTensm camonérta. Anekcein ®énopos Bnon-
He 0BOCHOBAHHO CYWTAET, YTO «CTAPTOBbIM 3aKA34MKOM» CErogHs
MOJET CTaTb TONbKO rocyAapcTso. Ecnn BC& cnoxuTca yaauHo, 1o, no
nporHo3am ®égoposa, HoBylo Bepcuio AH-124 nokynatenu noayyar
B 2016 roay.

3apaBblii cmbicn TpebyeT, 4Tobbl rocyaapcTeo B nuue MuHuctepcTea
060pOHbI BLICTYNMAO NepBbIM MHBECTOPOM NpoekTa. [ns 6usHeca,
ANS OTEYECTBEHHbIX M 3apyBeXHbIX aBUAKOMNAHUI yyacTve rocysap-
CTBa B BO306HOBNEHNM CEPUIHOTO NPOK3BOACTBA «PycnaHa» cTaHet
BaXHENLNM «MeCcCeKeM», MOKas3as, YTO MPOEKT Mo-HacToALemy
NepCcneKTUBEH U BbIFOAEH.




RUSLAN:

AEROSPACE INDUSTRY

NEW AIRCRAFT FOR NEW CENTURY

Alexander Bezzubtsev-Kondakov

revival of serial production of the legendary aircrafts Antonov An-
124 Ruslan becomes a reality. It is not for the first time when the
Russian and Ukrainian aircraft industries and commercial carriers
are frying fo seftle all difficulties to resume the construction of this
heavy military transport aircraft. Until recently the sceptics argued
that the Ruslan future was vague and the political contradiction between Rus-
sian and the Ukraine could hardly set a full-fledged manufacturing cycle be-
tween the aircraft enterprises of two Slavic countries.
Nevertheless, in 2010 the Commander-in-Chief of the Russia’s Airborne Forces,
Lieutenant General Vladimir Shamanov declared that the Ministry of Defence
had provided for revival of production of the much-needed An-124 aircrafts for
the Airborne Forces as part of the state arms programme for 2011-2020. As the
ancient Latin adage has it, si vis pacem, para bellum or if you want peace, pre-
pare for war. The history will punish severely anyone who has sunk this adage
to oblivion.
As far back as January 2011, it was officially announced that Aviastar Factory,
Ulyanovsk, would launch assembly of the heavy military transport aircrafts of
An-70 and An-124 types in the near future. The Ulyanovsk Factory, which has
manufactured nearly thirty Ruslans, can be considered the number one facility
to produce the upgraded An-124. The factory is provided with highly-qualified
personnel and it has preserved the technical basis, i.e. staples, equipment, ac-
cessories, etc. Thus, in the twenty first century the Ruslan is reborn.

POETIC NAME FOR RUSSIAN AIR GIANT

Eminent Russian aircraft designer A. Yakovlev remarked once, “Hardly ever will
an imperfect aircraft take off, | do not know why, but it will not.” Indeed, high
technologies can be considered an artwork like a masterpiece of architecture
or a sculpture made of marble. When talking about the state-of-the-art aircrafts,
one can see a harmonic combination of the designer’s ideas, uniform creativity,
structural reliability, and power.

The An-124 aircraft, the progeny of Oleg Antonov, has gone down info history of
the Russian and world aviation under the poetic name of Ruslan berhymed by
famous Russian poet Alexander Pushkin. “According to Pushkin’s poem, Ruslan
was the Prince of Kievan Russia which existed far in the history before Russia
and the Ukraine became two independent countries. Both countries are happy
with this name. Besides, Ruslan stands for ‘the Russian Liner An’,” Oleg Antonov
told.

The history of the aircraft started from the development of a new engine in-
tended for super-heavy transport aircrafts. As such, the lvchenko-Progress Za-
porizhia Machine-Building Design Bureau developed D-18T engine in March
1982. The development of this high-performance engine demanded scientific
and technical knowledge as well as tackling of a number of problems in the field
of gas dynamics, endurance, heat exchange, three-dimensional math model-
ling, and design automation. The engine became the quintessence of over forty
novelties. The Ruslan prototype with installed new D-18T engine made its first
flight on 21 December 1982 in Kiev. Its aircrew was represented by test pilots V.
Tverskoy (aircraft commander) and A. Galunenko.

The Ruslan aircraft broke new ground in strengthening the Soviet Union’s de-
fence. This aircraft was designed for transportation of the airborne troops and
heavy military equipment to the conflict area as well as for transportation of
mobile intercontinental ballistic missile launchers.

The Soviet Union had grandiose plans regarding the development of military
fransport aviation. It started erecting in Zaporizhia some more facilities of Mo-
torostroitel (Zaporizhia Engine-Building Plant, at present known as Motor Sich),
headed by Vasily Omelchenko, intended for production of D-18T engines, and in
Russia the Ulyanovsk Aircraft Factory (at present known as Aviastar Factory),
intended for assembly of the Ruslan aircrafts.

In 1984 Motorostroitel (at present known as Motor Sich JSC) started the serial
production of D-18T engines. At first, this was chief designer A. Krasnikov who
started the development of this engine. Then his work was continued by chief
designer A. Shtykov. Much contribution was made by A. Litovchenko, V. Shirkov,
V. Radygin, S. Shankin, V. Lvov, |. Rubanov.

The history of the Zaporizhia Engine-Building Plant started from the develop-
ment of the engine for the llya Muromets bomber which became famous during
the World War | and literally founded the Russian aviation industry. The plant
followed the tradition of development of powerful engines for gigantic aircrafts

by manufacturing D-18T engine for the Ruslan and the An-225 Mriya. Thus, the
Zaporizhia engines have powered a number of military transport aircrafts and
let them take off the ground for almost several decades.

Serial production of the Ruslan aircrafts started in March 1984, when the cor-
responding order was signed. As long ago as 1985 the first vehicle was rolled
out from the final assembly workshop of the Ulyanovsk Aircraft-Building Fac-
tory.

The Ruslan broke twenty one world records, in particular, the world records in
carrying capacity and round-trip flying range. The aircraft was provided with
quad redundancy vital systems. Despite its huge weight, this giant can easily
take off thanks to the powerful turbofan engines and perfect aerodynamics.
And it has no match in the world in terms of flying range, maximum carrying ca-
pacity, and freight compartment size.

This aircraft joined the Airborne Forces in January 1987.

NO MATCH IN THE WORLD

At the MAKS-2003 International Aviation and Space Salon in Zhukovsky the
management of Motor Sich JSC and Volga-Dnepr Airlines (the world's largest
operator of the Ruslan aircrafts) agreed to develop the programme on modern-
ization and revival of production of the AN-124 Ruslan. Most destinations of-
fered by the Volga-Dnepr Airlines are to Europe which does not have airplanes
of this kind. That is why it is not a surprise that in 2006 this was Volga-Dnepr
Company that won the tender on leasing the Ruslans for the needs of NATO. In
general it is due to the Ruslans that the Russian airlines have managed to gain a
leading position in the world.

In October 2006, the Committee on Economic Cooperation of the Ukrainian-
Russian Commission Yushchenko-Putin agreed fo continue implementation of
the AN-124 development. A few months later Motor Sich together with Volga-
Dnepr Company came to a partnership agreement on implementation of this
project. The partners announced an establishment of a joint venture, i.e. Cargo
Aircraft Managing Company, being delegated with supervising functions to im-
plement the project.

On 19 June 2007, at the 47th International Paris Air Show Le Bourget a new
modification of the Anfonov An-124-100M-150 Ruslan aircraft was given an ad-
dition to the certificate of the aircraft type.

The Chairman of the Board of Directors of Motor Sich Vyacheslav Boguslayev
says, “Despite the fact that it was designed over 30 years ago, the Ukrainian-
Russian aircraft named as the Pushkin fairy hero is still the second-to-none air-
craft in terms of its tactical and performance and operating parameters. As a
famous saying has it, a great painter is usually ahead of His Majesty the Time.
The same can be related to the Ruslan aircraft which has been ahead of its de-
signer and is still considered the ideal-to-the-backbone freighter. No wonder
that in case of circumstances beyond the control, NATO countries, which are
considered to have the most advanced technologies in the world, lease the Rus-
lan aircrafts as if they forget the American heavy transport aircrafts C-130 Her-
cules. This and some other similar facts could let Russia be proud of it.

HOPING FOR GOVERNMENT

Today, it is the United Aircraft Corporation that is trying to resume the produc-
tion of a modernized version of the Ruslan aircraft. Its head, Alexey Fyodorov,
announced the exact amount of investments required for implementation of the
project. That is 18 billion roubles. “The key issue is fo revive the technologies
and technological chains, and it will require large investments,” he emphasized.
It should be noted that the United Arab Emirates and Kuwait are quite inter-
ested in the revival of the production of the Russian-Ukrainian Ruslan as well.
The production will be resumed as sooner as the first customer appears who
will give a lead to other potential buyers. Alexey Fyodorov reasonably believes
that this is the government that can be the first customer today. If everything
turns up trumps, then, according to Mr. Fyodorov, the new version of the An-124
will be released in 2016.

As such, the government represented by the Ministry of Defence will stand as
the first investor in the project. For business, for both domestic and foreign air-
lines the involvement of the government info the resumption of the Ruslan pro-
duction will be a crucial “message” to everyone and it will show that this project
is promising and profitable for real.
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OAO MALLVHOCTPOUTENIbHbIN 3ABOQ

Q) APCEHAN

ocHoBaH B 17111

OAO «MawwwuHocTponTeNbHbIV 3aBoA ,ApceHan™»
Poccus, 195009, CM6, yn. Komcomona, a. 1-3
Ten.:+7 (812) 542-79-00

Pakc: +7 (812) 542-71-27

E-mail: arsenal@mzarsenal.spb.ru
http://www.mzarsenal.spb.ru

Oryn «Kb «ApceHan»

Poccus, 195009, CM16, yn. Komcomona, 1-3
Ten.+7 (812) 542-29-73

Pakc: +7 (812) 542-20-60
http://www.kbarsenal.ru
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«APCEHAI»
B KOCMMWYECKOW TEXHUKE

Muxaun Kucnunukuin, Oner MaHoiinos

®ryN «KoHcTpykTopckoe 6topo ,,ApceHan” um. M. B. ®pyHze»
n OAO «MalmnHoCTpouTENbHbIN 3aBofg ,ApceHan“» (nanee
«ApceHan») BeayT CBOK MCTOPUIO OT OCHOBAHHbIX B 1711 roay

no ykasy lMetpa | «[lyweyHbIx nuTeHbIX mactepckunxy». Cenyac
«ApceHan» ABMAETCA OAHWMM W3 BeAylUX pa3paboTynKoB
Kocmmyeckux komnnekcoB (KK) n kocmuyeckux annapatos (KA)
B Poccun.

MepBbIM IArom B OCBOEHWUW «ApPCEHANOM» KOCMUYECKOM
TEXHWKU BbIN0 BbINOSHEHME B NEPUOA C 1965 N0 1969 rog pabot
no otpaboTke W W3rOTOBNEHWUID OMOPHBIX KUHEMATUYECKUX
YCTPOWCTB ANA NOCAZAKM NyHHbIX KA, a Takke 610KOB BUratenen
OpMWEHTALMM NYHHbIX NUAOTUPYEMBIX KOpabne.
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AEROSPACE INDUSTRY

Puc. 1. KA cepun «Kocmoc» ¢ HA «KoHyc-A»

Fig. 1. Space Vehicle of Kosmos Series with Scientific Equipment Konus-A

1969 roga Kocmuyeckas Tematu-

Ka CTana aKTMBHO Pa3BMBATLCA Ha

«ApceHane», 6narogaps demy B

1970-x rogax B 0KONO3eMHOM KOC-
MUYECKOM NPOCTPaHCTBe Havana yHKumo-
HUpoBaTb OpbuTanbHas rpynnupoBKa Koc-
MUWYECKUX annapatoB CUCTEMbl MOPCKOWM
KOCMWUYECKON pa3BeAKU U LieneyKasaHus,
obecneynBaiLMX KOHTPONb BOEHHO-MOP-
CKUX CUN Ha Bcei aKkBatopun MupoBoro
OKeaHa. 3a npouealve roasl «ApceHan» ¢
Koonepauueit obecneyun paspaboTky, u3-
rotoBneHve u 3kcnayataumio okono 80 KA
cepun «Kocmoc». Ha Tpéx U3 Hux 6bina
ycTaHoBNeHa HayyHas annapartypa (HA)
«KoHyc-A» (puc. 1) 1 ycnelHo peanu3osaH
KOCMUYECKMU 3KcnepumeHT «KoHyc-A» no
MCCNeA0BAHMIO BCMIECKOB KOCMUYECKOro
ramma-usnyyeHus. KoHcTpykTopckoe 6topo
M MaWUHOCTPOUTENbHBIA 3aBOj4 «ApceHan»

06/12at0T YHUKANbHLIM ONbITOM CO3AaHUA 1
aKkcnnyaTaunm KA ¢ agepHbIMU 3Hepretnye-
CKuUMU ycTaHoBKamu (F13Y) — okono 30 TaKux
KA dyHKuMoHMpoBanu Ha opbutax. Kpome
Toro, B 1980-x rogax 6bian paspaboTaHbi
1 BbiBEAieHbl Ha BbICOKME OpOUTHLI Ba IKC-
nepumeHTanbHbix KA «lnasma-A» (puc. 2)
«Kocmoc-1818» n «Kocmoc-1867» ¢ agep-
HbIMW 3HEProycTaHOBKAMU TepMO3IMUCCU-
OHHOro TMna. Takum obpasom, 6bin co3aaH
npoToTn BbiCOKOOp6UTanbLHoro KA ¢ mou-
HoM A3Y n maKcumanbHbIM obecneyeHmem
3KoNornyeckomn 6e3onacHoCTU.

«ApceHan» y4acTBoBan B paboTax Nno paKer-
HO-KOCMUYECKOMY KOMMAEKCY «3Heprua—
BypaH», pa3paboTaB yHUKabHble pyneBble
NMPUBOAbLI MOBOPOTHLIX KAMEP MUAKOCTHbIX
paKeTHbIX ~ ABUraTeNien  paKeTbl-HOCUTens

«3IHeprua» v yCTPOWCTBO [OXMWraHUa npo-
[lYKTOB cropaHus Tonauea npu crapte PH,

a TakKe B npoekTe «MopcKoi cTapT» 1 ap.
B HacToslLLee BpeMs KOHCTPYKTOpCKoe 610po
U MaLWMHOCTPOUTENbHBIA 3aBOf, «ApCeHan»
paboTaloT Haj Co3A4aHMEM KOCMUYECKMX
KOMMNEKCOB HOBOrO MOKONEHWUS AN pajno-
(hU3MYeCKMX UCCNefoBaHniA  3eMHOI  no-
BepxHocTu (puc. 3).

OAHOBPEMEHHO CMELMANUCTbI KOHCTPYKTOP-
cKoro 6iopo «ApceHan» BeayT paspaboTHy
HOBbIX NEPCMNEKTUBHbIX MPOEKTOB HAY4YHOro
1 COLMANbHO-3KOHOMMYECKOrO Ha3HauYeHus,
NpU3BaHHbIX pa3BuBaTh U AMBEpCUDULMPO-
BaTb 1eATENbHOCTb «ApCeHanan.

Ha ocHoBe npoBefEHHbIX MOUCKOBbIX U Map-
KETUHIOBbIX WCCNEA0BaHUA U UMeloLLero-
€ MHOTONIETHETO OMbITa CO3A@HUA W 3KC-
nnyataumu KK KoHCTpyKTOpcKum  Glopo
«ApceHan» K Hacrosiliemy BpemeHn ccop-
MWUPOBAH PAf WMHHOBALMOHHbBIX KOCMWYe-
CKUX MPOEKTOB Ha 6a3e yHUdULMpOBaHHOI

Puc. 2. KA «[na3ma-A»
Fig. 2. Space Vehicle Plazma-A
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Puc. 3. KA KocMnyecKoro Komniekca HOBOro MoKosNeHnA
Fig. 3. Space Vehicle of New Generation

Manoii kocmuyeckoit nnarcopmbl (KM) «Heeax» (puc. 4). KM «Hesa»
ABNAETCA UHCTPYMEHTOM, NMO3BOAIOLWMM CO34aBaTh, NyTem eé ocHa-
LeHNs MofynsmMHK LeneBoii annapatypsl, mansie KA (MKA) maccoi
10 300 Kr, cnocobHble pewaTb WUPOKUIA KPYT COLMUANbHO-IKOHOMU-
YECKMX, Hay4HbIX U UHbIX 3aaad. Ha ocHoBe KIT «HeBa» «ApceHan»
npeanaraet Ha KOCMUYECKOM PbIHKE KOMMIEKCHYI0 KOCMUYECKYIO YC-
nyry, BKAoYas:

- co3aaHne MKA Ha 6ase KIl ¢ uenesoi annaparypoii B COOTBET-
CTBUM € TpeboBaHMUAMM 3aKa3unKa (noTpebutens);

— BbiBeaeHue MKA Ha pabouyto opbury;

— ynpasneHue byHKUMOHUpoBaHeM MKA;

— npuém, o6paboTky Lenesoit uHhopmaumm ¢ MKA 1 eé npegocras-
neHne notpebutento.

KoHcTpyKTOpCcKoe 6lopo «ApceHan» BeAET NOCTOAHHY0 paboTy no
thopmmpoBaHuio 1 NpopaboTke BOCTpe6OBaHHBIX PbIHKOM MPOEKTOB
Ha 6a3e K «HeBa». MOXHO Ha3BaTb TaK1e NPOEKTbI, KakK:

— KOCMMYeCKas cucTema AMCTaHLMOHHOTO 30HAMPOBAHMA 3€MHOM
nosepxHoctv n atmocdepbl (KC A33) «YOUKT»;

— KOCMWYECKan cncTema pafnonoKalMoHHOTO MOHUTOPKHIA 3€MHOM
nosepxHocTu «CeBep»;

— KOCMMWYecKas cuctema HabnofeHUs OKONO3EMHOMO KOCMUYECKO-
ro NPOCTPaHCTBA U OMTUYECKUX TPAH3WEHTOB B AajibHEM KOCMOCe
«3Be3/HbIN NaTpyby»;

— KOCMUYECKUI KOMMNNEKC AN UCCNeL0BaHUA NPOLECCOB B Heapax
ConHua «lennomeTpusy»;

— KOCMUYECKU KOMMNEKC AN MOHUTOPUHTA PEHTTEHOBCKOTO U Yib-
TpacdmonetoBoro nsnyyenna ConHua «ConHeYHbI NaTpynby.

Mo pAfy NPOEKTOB YKE UMEETCA CepPbE3HbIN Hay4YHO-TEXHUYECKUI
3ajen, N03BONALWMI NPUCTYNUTL K UX peannsaymu.

MprUMeEPOM MOKET CRYKUTb NPOeKT «YPUKT» — ynbTpaduonetosblii/
MH(PaKpacHbll Teneckon, KOTOPbIA NpefycMaTpuBaeT Co3AaHue
MKA «YOUKT» (pUc. 5) ¢ ONTUKO-3NEKTPOHHBIM KOMM/IEKCOM MHOTO-
CMEKTPAbHOIO AUCTAHLMOHHOTO 30HAMPOBAHUA 3EMHO NMOBEPXHO-
cTv 1 atmocdepsbl B ynbTpadronetoBom, BUAMMOM U MHPAKpacHOM
AMana3oHax CNeKkTpa 3/1eKTPOMarHUTHOro U3lyYeHus.

CpaBHeHne MKA «YOUKT» ¢ apyrumu aeiicteyolumm n paspabarbi-
BaembiMu KC 133 noka3ano, uyto «YOUKT» npeBocxoanT nx no co-
BOKYMHOCTU A1ana3oHoB HabnoAeHUs 1 No paspelarollein cnocob-
HocTu B MIK-guanasoHe, 061afasn npu 3TomMm HaMMeHblUen Maccoii 1
CTOMMOCTBIO.

MoctaBnsembie KC 33 «YOUKT» nHtopmMaLMoHHbIE NPOAYKTbI MOTYT
MCMONb30BaThCA ANA PELEeHNA BeCbMa LWMPOKOro Kpyra LeneBblX
3afiay, BK/IOYaA NOMCK MONE3HbIX MCKOMAEeMbIX, KOHTPONb UCMOAb-
30BaHWA NPUPOAHbLIX PECYPCOB, KOHTPOJb COCTOAHUA NOCEBOB ANf
NPOrHO3MPOBAHUA YpOXKas, KOHTPO/b CYLOXOACTBA U Pbl6ONOBCTBA,
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KOHTPOJ/Ib 3arPA3HEHWIA aKBATOPWIA 1 CyLLIM, KOHTPONb Ne0BOI 06CTa-
HOBKM, BbIiBNEHWE 0OCTAHOBKM HA MeCTe NPOUCLLEALINX NPUPOAHbIX
UM TEXHOTEHHbIX KaTacTpod, KOHTPO/b NECHbIX NOXAapPOB, KOHTPONb
3arpA3HeHnin atmocdepsbl, KOHTPO/b NapameTpoB NOHOChEpSI.
06nafas 3HauMTeNbHbIM OMNbITOM pa3paboTky 1 akcnayaTtauumn KA ¢
A3Y, KoHcTpyKTOpCKOoe 610po «ApceHan» NPOBOAMT UCCIeA0BaTE b
ckue paboTbl no nepcnextnsHbiM KA ¢ A3Y (puc. 6), npeaHasHayeH-
HbIM Ansi paboTbl Ha OKOMO3EeMHbIX 0p6UTax, a TaKKe AN MeXnna-
HeTHbIX NONETOB.

MpeanpusATe TaKkKe BeAET MHHOBALMOHHbIE Pa3paboTKU MO HOBbIM
3/1EMeHTaM KOCMUYECKON TEXHUKM, AOBMBLINCL 3HAUUTEbHBIX pe-
3yNbTaToOB B CO3/@HUM:

— ManomaccorabapuTHbIX 31EKTPOMEXaHUYECKUX NMPUBOAOB;

— 3/1eKTpoHarpeBarenemn ¢ aBTOMaTMYeCcKUM perynnpoBaHnem;

— NMPOTEXHUYECKUX CPEACTB C MaNbIM YAaPHbLIM UMMYAbCOM.

Llenb pa3BuTnA nNepeyncneHHbIX HanpaBieHnin — NoBbICUTb 3 dek-
TMBHOCTb paboTbl NPeANpUATAA B 061aCTU KOCMUYECKOW fAesTenb-
HOCTU M CO3AaTb EMY «3anac NPOYHOCTU» 3a CYET AuBepcudUKaLmm
KOCMUYECKOW TemaTuku, obecneunBarolleit agantaymio K MeHsio-
WMMCA YCNOBUAM PbIHKA, MaKCUManbHO YAOBNETBOPUTL TpeboBa-
HUs, NpegbABAsiemMble NOTPebUTeNsMU pPe3ynbTaToB KOCMUYECKOW
AesTensHocTU, obecneyunts Auaupyowme nosuumm Poccumn B coot-
BETCTBYIOLLMX 061ACTAX KOCMOHABTUKM.

Puc. 4. Kl «Hesa»
Fig. 4. Small-Sized Spaceborne Platform Neva

Puc. 5. MKA «<YOUKT»
Fig. 5 Small Space Vehicle UVIT



Puc. 6. MepcnektusHbiit KA ¢ A3Y

Fig. 6. Advanced Space Vehicle with Nuclear-Powered Propulsion System

ARSENAL & SPACE TECHNOLOGIES

Mikhail Kislitskiy, Oleg Manoylov

Arsenal Frunze Design Bureau and Arsenal Machine
Building Plant (hereinafter referred to as Arsenal) are
dated from the times of Peter the Great who founded
the gun foundry in 1711. Nowadays, Arsenal is consid-
ered to be one of the leading developers of space sys-
tems (SS) and space vehicles (SV) in Russia.

Arsenal made its first steps in developing the space
technologies in years 1965-1969 when it started devel-
opment of bearing kinematic devices for lunar crafts
and engine consoles for lunar vehicle orientation.
Starting from 1969 Arsenal started actively develop-
ing space technologies. In the 1970s it launched in-or-
bit maritime space surveillance and target designation
vehicles which provided controlling the naval forces in
every region of the World Ocean. Over the last years Ar-
senal has developed and manufactured 80 space ve-
hicles of Kosmos series. Three of them were equipped
with scientific hardware Konus-A (see Figure 1) and
were successfully implemented. The space experi-
ment, called Konus-A, was aimed on investigating the
bursts of cosmic gamma rays. Arsenal Design Bureau
and Machine Building Plant have unique experience of
development and operation of space vehicles with nu-
clear-powered propulsion systems. Approximately 30
such space vehicles were successfully launched into
orbit. In the 1980s, Arsenal developed two experimen-
tal space vehicles Plazma-A with nuclear power plants
(see Figure 2), designated as the Kosmos-1818 and the
Kosmos-1867. Actually, that was an environmentally
friendly prototype of high-orbit spacecraft with a novel
nuclear-powered propulsion system.

Arsenal participated in Sea Launch Project. Apart
from that, it was involved into the development of rock-
et and space complex Energiya-Buran. As such, it de-
signed unique steering gears for rocket thrust cham-
bers of Energiya launch vehicle as well as fuel depletion
system used in launching SV.

Nowadays, Arsenal Design Bureau and Machine Build-
ing Plant are developing the space systems of new gen-

eration intended for radio physical investigation of the
earth surface (see Figure 3).

At the same time, it is involved info development of
new promising scientific, social and economic projects
which are aimed fo develop and diversify the activities
of the company.

The pilot and marketing studies as well as a huge expe-
rience of development and operation of space systems
have given an impetus to the development of a number
of innovative space projects based on universal small-
sized spaceborne platform Neva (see Figure 4). Space-
borne platform Neva equipped with special purpose
equipment and small space vehicles with the weight of
up to 300 g is aimed to meet a number of social, eco-
nomic, and scientific challenges. Based on small-sized
spaceborne platform Neva, Arsenal offers a bundled
space services including as follows:

- Development of small space vehicles with special pur-
pose equipment meeting the Customer’s demands;

- Small space vehicle insertion into a working orbit;

- Small space vehicle control;

- Reception and processing of the target data from
small space vehicle and its transmission to the Customer.
Arsenal Design Bureau is constantly developing the
promising projects based on small-sized spaceborne
platform Neva, for instance:

- Earth surface and atmosphere remote sensing space
system UVIT;

- Earth surface radar monitoring space system Sever;

- Space observing system for near space and optical
fransients in outer space Zvezdniy Patrul;

- Space system Geliometriya for investigation of pro-
cesses in the nerds of the Sun;

- Space system Solnechniy Patrul for monitoring X-ray
and UV radiation.

Arsenal has a scientific and technical advance for a
number of these projects. That allows it to start imple-
menting them.

According fo UVIT project (UV & Infrared Telescope), for

AEROSPACE INDUSTRY

example, the UVIT small space vehicle is to be developed
with optic and electronic system of multispectral earth
surface and atmosphere remote sensing in UV, visible,
and infrared bands of electromagnetic spectrum.

The performance comparison of the UVIT small space
vehicle with other remote sensing space vehicles shows
that the UVIT outperforms the rest SV by the range of
observations and resolution capacity in infrared band
as well as by the smallest weights and price.

The information products for UVIT can be used to meet
a number of challenges including mineral exploration,
natural resources utilization, crops monitoring for har-
vest forecasting, control of maritime activities and fish-
ery, water and ground contamination control, ice condi-
tion monitoring, diagnostics of natural and man-made
disasters, atmosphere contamination monitoring, and
ionosphere parameters check.

Having a great experience of development and opera-
tion of space vehicles with nuclear-powered propulsion
system, Arsenal Design Bureau carries out investiga-
tion on advanced space vehicles with nuclear-powered
propulsion system (see Figure 6) intended for operation
on near-earth orbit and for interplanetary missions.
The company is also involved into innovative develop-
ment of new space fechnologies having obtained signif-
icant results in development of the following:

- electro-mechanical drives of small weight and di-
mensions;

- self-adjusted heafters;

- pyrotechnics with small impact impulse.

The development of these activities shall enhance per-
formance of the enterprise in the field of space tech-
nologies. Diversification of space fechnologies devel-
opment shall provide Arsenal with sufficient margin
of safety since the company could be able to meet the
modern requirements of dynamic market as well as
fo satisfy the Customer’s needs. As a result, it will en-
hance the Russia’s position in the corresponding fields
of space technologies.
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BECTMTOTHUKN POCCUMN:
Mbl OKA3AJINCb B NONOXEHWUN AOTOHAKOLWLKWX

PT )

BHEMIEGHOME

HakaHyHe oyepenHou BbicTaBkM UVS-TECH mbl
pewwunu nobeceaoBatb C OAHUM U3 BeayLLUX
POCCUICKMX 3KCNepToB B 06nactu BIA,
rNaBHbIM pelakTopoM NPOdUAbHOrO N3LaHNA
UAV.RU [leHncom ®eayTnHOBbIM.
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- JleHuc, Kak 6b1 Bbl oxapakTepusoBanu HblHellHee Co-
crtoAHue aen B Poccuu B o6nactn 6ecnunotHbix cuctem?
— C Tex nop Kak 6ecnunoTHble CUCTEMbI CTalu LMPOKO BbICTaB-
NATbCA Ha Creuuanu3MpoBaHHbIX POCCUIACKUX BblCTaBKax, poc-
CMCKME 3aKa3yMKM Hayanu 3aKynaTb HeKOTOopble efUHWUYHble
3k3emnaApsl. [lymato, 370 BCE Aenanoch Ans 10ro, 4To6bl chopmu-
poBaTb COBCTBEHHOE NpeACcTaBaeHne 0 NoJ06HOr0 poaa TEXHUKE,
Nydlle NOHATb, YTO MMEHHO OHa CcnocobHa AaTb B NiaHe nNpenmy-
LLeCTB, a TaKkKe chopmmpoBaTb COGCTBEHHOE BUAEHME Pa3BUTUA
AaHHOro HanpaefieHuA B CBOEM BeAomcTBe. [poBoANNach cBoe-
obpasHan «npucTpenka», Tenepb MOXHO OXMAaTb Honee aKTuB-
HbIX AEVCTBUN.

- 0 KaKux 3aKa3umkKax uaért peun?

— Bo Bcém mupe 370, Npex e Bcero, BOeHHble. Ha HX NpuxoauT-
ca 6onee 90 % 3aka3oB Ha NOZ06HYIO TEXHUKY. Ho y Hac aeno o6-
CTOMT HECKO/IbKO MHauye. 1o KparHen mepe, Ha HacToAWMNA Mo-
meHT. Ceryac y Hac 310 B 6Gonblueid CTENeHW napamunuTapHbie
cTpykTypbl — MBJ, MYC, ®CBE 1 HekoTopble apyrue. Mouemy?
Mo-BMAUMOMY, UX CUCTEMA NPUHATUAS PeLIeHnin 0 npuobpeTeHum
HOBOWI TEXHWUKM OKa3anach 6onee rubKoii.

- Kak Bbl Moriu 6bl NpOKOMMEHTUpPOBaTb 3aKyMnKy poc-
CUNCKUM MUHOGOPOHbI U3panIbCKUX GECNUNOTHUKOB?

— Poccuiickoe BOeHHOe BeOMCTBO NPMOBpenc y mM3paunbcKoii
KomnaHuu |Al cuctembl 6nmkHero paaumyca aeiicteums BirdEye 400
U CpeaHEeBbICOTHble CUCTEMbl BOBLIOA NPOAOMKUTENBHOCTM MO-
néta Searcher Mkll. Hackonbko U3BeCTHO, CUCTEMBI ObINN MOCTaB-
neHbl B Poccuto neTom, a 3aTeM Hayanocb 06yYeHne POCCUNCKUX
onepaTopoB M TEXHWUKOB.

Bmecte c Tem A xoTen 66l 06paTUTb BHUMAHWE Ha TO, YTO U Apyrue
CUNOBbIE CTPYKTYPbI, MUHUCTEPCTBA U BEAOMCTBA TaKke npuobpe-
TalT TEXHUYECKME cpeacTBa 3a pybexom. B Tom uncne u becnu-
JIOTHYIO TEXHUKY. TaK 4To cuTyaums ¢ MMHOBGOPOHBI, OHa He YHU-
KanbHa. B Hel yHMKaneH Tonbko macluTab.

- MHoOrmne nonuTUKU n npeacraBuTesin NPpoOMbILWJIEHHOCTU
yKa3biBajiu Ha HeNaTPUOTUYHOCTb TaKoro peweHusa MuH-
06OpOHBI.

— Al BCE-TaKW nonaralo, 4TO NATPMOTUYECKAS MO3ULMA COCTOUT B
TOM, YTO BOWCKA AOMKHbI OCHALATbCA COBPEMEHHON 3 deKTnB-
HOVi TEXHUKOA. W ecnv nonyymnoch Tak, YTo B KOPOTKME CPOKU 3TO
caenatb 3a CYET NPOAYKLMM OTEYECTBEHHbIX pPa3paboTYMKOB OKa-
3aN0Cb HEBO3MOXHO, TO noyemy Obl He npuobpecT Heobxoam-
Mbl€ CMCTEMbI 32 Py6eXom.

[Jpyroe geno, 4To CTpaTerMyecKMM KYypCcOM [OMKHO CTaTb pas-
BUTME NOAOOHON TEXHUKM BHYTPU Halueill cTpaHbl. B nocnegHee
BPEMSA Ha Pa3/INYHbIX YPOBHAX HEMAO FOBOPUTCA O TOM, YTO HAA0
pasBuBaTb BbICOKUE TEXHONOTMW,— a BeAb OECNUNOTHble aBTo-
HOMHbI€ 1 AMCTAHLMOHHO-YNPaBAsieMble CUCTEMbI — 3TO CPEfOTO-
YMe HOBbIX TEXHONOTMM, UX peanbHOoe BOM/IOWEHNE B KOHEYHOM
nspenuu.



- Tak nu BesikKo oTcTaBaHMe pOCCMMACKUX pa3paboTynKoB
OT U3PanJIbCKUX KOMNaHUn?

— Ecnm 5 ckaxy, uTo B Lieslom OTCTaBaHWe ecTb, 3T0 Gyaer npas-
[OM, HO 3TO BCE e byaeT «cpeaHeil Temnepatypoit No GoNbHU-
ue». Ecnn paccmotpeTb 6ecnuaoTHbIE CUCTEMbI MO Kaaccam, To B
CaMOM Manom Knacce oTcTaBaHWA MpaKTMyecku HeT. Poccuiickue
KOMNaHWM NpeAnaraioT BrONHE KOHKYPEHTOCMOCO6Hble cucTe-
Mbl. 3TO, K NpUmMepy, 6ecnunoTHas cuctema «371epoH» Ka3aHCKO
KOMNAaHUKU «IHUKC», aKTUBHO UCMONb3yeMas PasNnyHbIMU IKCNAY-
ataHTamu. BocTpeGoBaHbl pbiHKOM GecnunoTHUKM Kopnopauyum
«/pKyT», NCTPUHCKOrO 3KCNEepUMeHTanbHOro MexaHM4ecKkoro 3a-
Boja. B npownom rosy TaKkke noABUACA OYEHb MHTEPECHBIN KOM-
nnekc «MHcnektop-301» KomnaHun «KASPOKOH» 13 nogmocKoBHO-
ro YXykoBcKoro.

MoABnATCA BeCbMa AOCTOMHbIE NMPEANOXKEHNA U B Knacce TaKu-
yeckux BIJIA, ApKUM NPUMEPOM KOTOPbLIX MOXET bbiTb cucTema
«[l030p-100» rpynnbl KomnaHuin «TpaH3ac»—«KpoHwTagT».
CucTembl e Bonee KPYNHOro Knacca y Hac elé He A0oBefeHbl A0
yma. Ho v 3Ta 3aia4a MoxKeT ObiTb pelieHa B 6amxaiilume rogpl.

- Poccuitickue BoeHHble BMEHANM B BUHY OTe4eCTBEHHbIM
KOMMNaHUAM, YTO OHU 6e3 0cobbiX pe3ynbTaToB NOTPaTUIM
6onbwue puHaHCOBbIE CpeAcTBa, Bbije/ieHHble rocyaap-
CTBOM Ha nporpammbi no BMJIA.

— BblcOKONOCTaBNEHHBIMU POCCUINCKUMU BOEHHBIMU Ha3blBaAUCh
BECbMA KPYMHbIE CYyMMbl, KOTOpPblE, MO MX C/0Bam, Obiin Bblge-
NieHbl Ha nporpammbl B o6nactu cuctem BIJIA. OagHako 310 Nnwb
4acTb NpaBAbl. BTopas YacTb COCTOMT B TOM, 4TO Mano KTO 13 KOM-
NaHuiA MMen JoCTyn K 3TUM CpeAcTBam. 3Ta HeAOCKa3aHHOCTb BO-
eHHbIX GpocMaa TeHb Ha BCEX OTeYeCTBEeHHbIX pa3pabordymkos. A
Mexay Tem, nogasnsiouee 60NbWUHCTBO KOMNAHWIA, paboTatoLmnx
B 06nactu co3panusa cuctem BMJ1A, paboTaloT B MUHMLMATUBHOM Mo-
psiaKe Ha cBoM coGCTBEHHbIE (hMHAHCOBbIE cpeacTBa. Kpome Toro,
B TOM, YTO Mbl OKA3a/MCb B NOJIOXEHWUUN JOTOHSAIOLMX, BUHA HE TONb-
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KO MPOMBILNEHHOCTU. He B MeHbLUel CTeneHy 3T0 BUHA BOEHHbIX,
He CyMeBLUMX OpraHn3oBaTh npouecc. NMoyemy Vi3pannb nuanpyet B
obnactn 6ecnmnotHoi TexHMKK? NoTOMy, 4TO, MATKO FOBOPS, HAaxo-
[LUTCA B HE CAaMOM NPOCTOM OKpYXeHuU. Ho pa3Be y Hac BCE TaK YK
6naronony4yHo, K npumepy, Ha Tom xe Kaskase? [lonroe Bpems Ha-
6nloaaBLIeecs cpeamn BOEHHbIX OTCYTCTBME PeasbHoro, a He fekna-
PUPYEMOTO eNaHWsA NoNy4nTb TaKne CMCTeMbl — BOT OfjHa 3 rnaBs-
HbIX MPUYNH CNIOXMBLLErOCA NONOXEHMUS Aen.

- Y10 penaerca ANA ucnpaBneHnA cutyauumn?

— Bo-nepBbix, 3T0 BOEHHO-TEXHWYECKOE COTPYAHMYeCTBO. B npo-
[OMKeHne TON caenku ¢ M3pamnem no 3aKynke napTuu cuctem
BIMJIA nocnefosana BTOpas cAenKa No opraHu3auuMyM COBMECTHO-
ro nNpousBoAcTBa. [lymaetcs, eciim AaHHbli npouecc 6yaer noru-
YeCKWN NPOAOKEH B HanpaBAeHUN MOKYNKU NOACUCTEM, MOKYMKK
TEXHOMOrWiA, @ 3aTeM, BO3MOXHO, U COBMECTHOMN pa3paboTku bec-
MUNOTHBIX CUCTEM, TO 3TO NPUHECET ANBUAEHAbI B BUAE NOBbILLEHUSA
TEXHO/IOrMYEeCKOro ypoBHsa paspaboTunkos cuctem BIJIA B Hawen
cTpaHe.

Bo-BTOpbLIX, Hayano NpPOWUCXOAUTb MepeocMbICieHne MecTa bec-
MUNOTHbIX aBUALMOHHBIX CUCTEM B CTPYKType BoopyxéEHHbix Cun,
Obina Npov3BeAeHa HoBas KnaccubuKauuma W paspeneHue oT-
BETCTBEHHOCTM MeXay CyxonyTHbiMu Bonckamu u BBC. Havanb-
HUK F'eHepanbHoro wraba Hukonait MakapoB OTHEC KOMM/IEKChI
6nvKHEro paguyca, Manoro U cpegHero paguyca AeicTBus K oT-
BeTCTBEHHOCTM CyxonyTHbIX BOWCK. A [naBkom CyxonyTHbIX BOMCK
MOCTHWKOB Ha3HayMN NOMOLLHUKA, OTBETCTBEHHOIO 3a 6ecnunot-
HYI0 TEMATUKY.

HakoHeL, B-TpeTbYX, ObIN0 NPOBEAEHO TLLaTeNbHOE U3yYeHUe Tex
CuUCTeM, KOTOpble MpeanaralT oTeyecTBeHHble Pa3paboTymKu.
MoKa 3T0 KOCHYNOCh, B 06LLEM-TO, TOIbKO KNacca MUHUCUCTEM, HO
3T0, Monaraio, NpaBubHO — HAA0 pa3obpaTbCs C CaMbIM NPOCTLIM,
HO NpU 3TOM Hanbonee WUPOKO NpeacTaBAeHHbIM Knaccom BIA,
a 3aTem NepexoanTb K 6oee KpynHbIM CUCTEMAM.
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- EcTb nn yxke Kakne-To nonoxurtenbHble cABUTN?

— £l pag, 4To WECTKas peaKums BOEHHbIX 3aKa34MKOB, NOAKPENEH-
Has CAENKOMN C MHOCTPAHHLIMW NOCTABLLMKaMK, He NPUBENa K CBO-
paurBaHuio paboT poccuiickumK paspaboTumkamm cuctem BIA.
HanpoTuB, HEKOTOPbIE U3 HUX MHTEHCUbULMPOBanu cBou paboTsl.
MHe camomy xoTenoch 6bl, 4ToObI Ha KOHKYpCax nobexaany otede-
CTBEHHbIE NPOU3BOANTENM, YTOObI HALA NPOAYKLMA Bbina Nyylle 3a-
py6exHoit. Ho ecnv B KaKMX-TO HanpaBieHUsX eCTb OTCTaBaHwue, To
He rpex 1 Noy4YnTbCs y 3apybexHbix Konner, npuobpecTn Kakue-To
TexHonoruu (ecnu umeeTcs Takas BO3SMOXHOCTb). A Ha bonee gané-
KYI0 NepCcrneKT1ByY rocyAapcTBO AOMKHO BECTU ONepexatoLime Hayy-
HO-TEXHUYECKWE UCCNEeA0BaHUA NO PsAY KNOYEBbIX HANPaBEHWIA.

- MblI 6ecesyeM HaKaHyHe o4yepejHOW cneuuanu3upoBaH-
HOM BbicTaBKM «becnunoTHble MHoroueneBbie KOMIMJEK-
cbi», KOTOpaA 6yaeT NpPoBOAUTLCA YXKe B NATbIA pas. Kak
Bbi eé oueHuBaeTe?

— B mupe B uenom, ga 1 B Hallen cTpaHe €XeroAHo NPOBOANTCA He-
Mano BbICTaBOK BOOPYXEHUI 1 BOEHHON TEXHWUKW, MOANLENCKO-MU-
NNLLENCKOM TEXHWNKM, aBUALMOHHbIX CanoHOB. [IpaKkTUYeCcKu Ha BCex
noAo6HbIX BCTaBKax, Tak UAKU UHaye, bbiBaeT npeacTaBneHa becnu-
NOTHas TeXHMKA.

CneunanusnpoBaHHbIX e BbICTaBOK 6GECMUIOTHUKOB U MoAcCK-
CTEM ANA HWX B MUpE He TaK MHOFO BBWAY, M3BMHUTE 3a TaBTONO-
ruio, cneunduryHocT Tembl. Kak npaBuno, 3To He HaLUOHaNbHbIE,
a pervoHanbHble BbICTABKW, CKaXeM A cTpaH EBponbl, ana ctpaH
HOHom unu CeBepHon AMepuku, ana ctpaH HOro-BoctouHon Asum
1 1. n. Hawa poccuinckas UVS-TECH B 3Tom nnaHe sBnsietcsa cne-
LManu3npoBaHHOW BbICTABKOW GeCNUNOTHOW TEXHUKM 1 TEXHOOT Wi

He ToNbKO B Poccuun, HO 1 HA BCEM MOCTCOBETCKOM npocCTpaHCcTBE.
fl cka3an o BbICTaBKe, HO He cnenyet TaKxe 3a6bIBaTb, 4TO napan-
NeNbHO C BbICTAaBKOM npoxoaunt KOHCbepeHLU/IFI no 6ecnunoTHLIM Cu-
cTeMmam, 4To Aenaet meponpuatne BABOMNHE 6onee LUEeHHbIM.

- B kakoM HanpaBneHUM Heo6xoaUMO ABUTraTbCA Aanblie?
— MHe Kaxertcs, 6bi710 6b1 Hennoxo, ecnu 6bl Ha BbICTaBKe paclumps-
N0Cb NPUCYTCTBME KaK POCCUMCKMX, TaK U 3apyOexHbiX KoMNaHUi.
Bo-nepBbix, 3T0 KacaeTca Beayliux CTpaH-pa3paboTyMKoB noaob-
HOro pofa TexHuUKu. M 310 He TonbKo U3pawnnb. B page ctpaH EBpo-
bl €CTb OYeHb MHTepecHble npoekTbl no BIJ1A. Ckaxem, Komniekc
¢ BMNNA BeptonétHoro Tuna Camcopter S-100 aBCcTpUICKON Komna-
Hum Schiebel. Hy n, pasymeetcs, Bo-BTOpbIX, 3TO KacaeTCs Hallero
6avmmHero 3apybexbs — benopyccum, YkpauHbl, Kasaxcrava. Mpu-
CYTCTBME «MHOCTPAHUEB» (MPW NPO3PayHbIX OTKPbITbIX KOHKYpCax,
pa3ymeeTcs) AepIUT B TOHYCe OTeYeCTBEHHbIE KOMMNAHWUU, CTaBUT B
KayecTBe OPMEHTPA BbICOKYIO MMPOBYIO MIaHKY.

Kpome Toro, ye KOTOpbIA rof BeAyTcs pa3roBopbl 0 Heobxoau-
MOCTU NETHON NpOrpammbl. YBbl, NPOLWAOrOAHNUIA ONbIT, KOTAa Bbl-
CTaBKa 0T4acT u3-3a 3Toro nepemelyanacb B yKOBCKUIA, B 3TOM
CMbicne Bbln He CAULWKOM MONOXUTENbHbIM. Bcemy BuHOW Glopo-
KpaTuyecKne NpenoHbl U BbICOKME LieHbl ANA Y4aCTHUKOB NONETOB.
Hapetocb, paHo vam No3gHo Bbixog 6yAeT HalndeH 1 noceTuTenu no-
Jly4aT BO3MOXHOCTb YBUAETb 6ECNUNOTHUKN B JeNCTBUN.

B uenom e, nosToptoCcb, opraHusatopbl — KomnaHua «3KCMO-
JKOC» — penaloT BaXHOe U HyxHoe aeno. Ecan BnactHbIM CTPyK-
Typam He6e3pasznnyHo pasBuUTUE HOBbLIX TEXHONOTWIA B CTpaHe, TO
TaKas BbICTaBKa [JOMKHA ObiTb U JOMKHA MMETb Camylo LIMPOKYIO
NOAAEPIKKY B MUHMCTEPCTBAX U BEAOMCTBAX.
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RUSSIAN UAVS: JUST CATCHING-UPS

Before a regular UVS-TECH Exhibition we decided to interview one of the leading Russian UAV
expert, the editor-in-chief of UAV.RU core publication, Denis Fedutinov.

30

- Mr. Fedutinov, how would you define the
present state of affairs with the Russian
UAVs?

- Since unmanned systems began to be widely ex-
hibited on Russian trade shows, customers started
purchasing some singular items. | think the reason
was fo imagine such kind of engineering by them-
selves, to see its advantages better and to define
the course of its development within own entity. It
was a kind of trial. Now we are expecting more ac-
tivity.

- What customers do you mean?

- Globally, they are the military, fo begin with. They
make 90 per cent of all orders for such equipment.
But here in Russia the situation is different, at least
for now. The customers are mostly para-military es-
tablishments: Ministry of Internal Affairs, EMER-
COM, Federal Security Service of Russia and some
other. Why? Apparently, their new procurement de-
cision mechanism is more flexible.

- What do you think about the Russian Minis-
try of Defence purchasing Israel UAVs?

- Russian MoD has purchased short-range BirdEye
400 and medium-altitude extended flight Searcher
Mk-II systems from IAl Company, Israel. As far as |
know, those systems were delivered in summer, and
then Russian operators and engenderers training
was started.

At the same fime | would like o mention the fact
that other defence and law enforcement agencies
are also procuring equipment abroad including
UAVs. So actions of the Ministry of Defence are not
unique. But the scale of such actions is dramatic, in-
deed.

- Many politics and industry players point out
such a decision of the Ministry of Defence to
be unpatriotic.

- As for me, | think patriotism consists in equipping
the Armed Forces with advanced and effective ma-
teriel. If the equipment of domestic design could not
be carried out shortly, so why not to purchase the
required materiel abroad.

Making the engineering of such equipment as a
strategic course within our country is another pair
of shoes. Recently they have spoken a lof in differ-
ent cabinets about importance of high technology
development. Unmanned autonomous and remote
controlled systems are the core of innovative tech-
nologies, their evocation in an end product, after all.
- Are Russian developers so much behind of
Israel rivals?

- It will be true, if | say that upon the whole there
is a gap, but it will not amount to a hill of beans. If
consider unmanned systems per class, our small
class UAVs are almost up to date. Russian com-
panies offer quite competitive systems. For ex-
ample, Eleron unmanned system of Enics Compa-
ny, Kazan, which is widely used in various spheres.
UAVs of Irkut Corporation and Istra Experimental

Machinery Plant are also in demand in the market.
Last year a very attractive Inspector-301 system of
Aerocon Company, Zhukovsky, saw the light.

We can also find rather worthy offers in tacti-
cal UAV class, Dozor-100 system of Tranzas-Kro-
nshtadt Group is a spectacular example.

But our larger class systems are not yet enough
“tuned”. Still this problem can be resolved within
the recent years.

- The Russian military blamed our companies
for a vain sparing of large funding that the
Government invested in UAVs.

- Russian high-ranking militaries spoke out rather
large amounts invested in UAV programmes. But it
is only a part of the truth. The whole truth is that
only few companies had access to this funding. This
understatement from the side of the militaries cast-
ed a shadow on all domestic developers. Meanwhile,
the majority of UAV developers do self-motivated
research and at their own expenses.

Besides, our status of catching-ups resulted not
only from affords of the industry. The militaries
who failed to arrange the process should be blamed
not in a lesser degree. Why is Israel the leader in
UAV? The reason is that it is in an uneasy situation
around, to put it mildly. But is everything smooth
here in Russia, in the Caucuses for example? Hav-
ing for a long time no real, not declared willingness
among our militaries to obtain such kind of systems
is one of the principal reasons of the current situ-
ation.

- What actions are being taken to overcome
the situation?

- Firstly, it is a military technical cooperation. The
abovementioned agreement for procurement of Is-
rael UAVs was followed by another agreement for
joint manufacture. To my mind, if this process gets
a logical continuation towards subsystem and tech-
nology purchase, and further towards possible joint
development of UAVs, this will yield enhancement
of our unmanned technology.

Secondly, the place of unmanned aerial systems in
the Armed Forces structure has started to be re-
thought; new classification and division of respon-
sibility of Army and Air Force have been done. The
Chief of General Staff Nikolai Makarov has placed
short-range, small-range and medium-range UAVs
to the responsibility of Army. The Commander-in-
Chief of Army Alexander Postnikov has appointed
an assistant responsible for unmanned engineer-
ing.

And thirdly, engineering solutions offered by do-
mestic developers was carefully examined. Mini-
class was involved for the time being, but | think it is
right as we should make head or tail of the simplest
and the most common UAVs, and only then proceed
to larger ones.

- Are there any improvements in this case?

- | am very glad, that a hard-line response of mil-
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itary customers together with an agreement with
foreign suppliers did not result in Russian UAV de-
velopment phaseout. In fact some of them intensi-
fied their works.

| wish domestic manufacturers won competitive
tenders, and our products were better than foreign
one. But if there is a gap in some fields, it is worth
taking a lesson from foreign colleagues and pur-
chasing some technologies (if possible). But in the
long-term perspective the Government should pur-
sue advance research and development activities in
some key branches.

- We are discussing before the regular trade
show, Unmanned Multipurpose Vehicle Sys-
tems, which will take place for the fifth time.
What do you think about the show?

- Many exhibitions of military and police equipment
and weaponry as well as aeroshows annually take
place all over the world and in our country. Almost
all these shows display unmanned vehicles in one
way or another.

But there are only few specialized trade shows
of UAVs and their subsystems in the world due fo
their specific character, excuse my tautology. Usu-
ally they are not national, but regional exhibitions,
for example, for Europe, South or North Ameri-
ca, South-East Asia etc. Our UVS-TECH exhibition
is a trade show of unmanned vehicles and technol-
ogy not only for Russia, but for the whole post-So-
viet ferritory in this context. | spoke about a show,
but you should note that there is a UAV conference,
which takes place at the same time to make the
event twice more valuable.

- What is an essential direction of further de-
velopment?

- It seems fo me it would be good to invite more
participants from Russia and abroad to the show.
Firstly, it concerns the leading UAV-developing
countries. Israel is not the only one. There are very
attractive UAV projects in some European coun-
tries. For example, Camcopter S100 helicopter UAV
by Schiebel, Austria. And secondly, it relates to the
neighbouring countries - Belarus, Ukraine, and Ka-
zakhstan, of course. “Foreign” participation (open
tenders are meant) keeps domestic companies in
tonus and sets a high global pace.

Besides, for many years they have been speaking
about the necessity of flight programme. In this
regard experience of the last year, when the show
moved to Zhukovsky, was not much positive. The
reason is in the red tape and high prices for flight
participants. | hope that a way out will be found
sooner or later and the attendees will be able to see
UAVs in action.

All'in all, the sponsor, Expo-Ecos, does an important
and necessary matter. If our government is inferest-
ed in the development of new technologies in Rus-
sia, such a show should take place and should be
met with a broad support of ministries and boards.
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13 fexabps CeBmall B YETBEPTLIA pa3 npu-
Human Bnagumupa [ytuna. lpepcepatens
Mpasutensctea P npuexan Ha 3aBop oc-
MOTPeTb aTOMHbIA MOABOAHbLIA paKeToHoceL,
«AnekcaHap HeBcKUi», KOTOPbIN 3@ HECKONb-
KO fHeil [0 BM3MTa Obln BbiBEfEH U3 Lexa U1
CnyLeH Ha BOAY, M MPOBECTW COBeljaHue no
Bonpocy (hOpMMPOBaHWA NpoeKTa rocyaap-
CTBEHHOW NMPOrpammbl BOOPYxeHua Ha 2011-
2020 roapl.

B conpoBoxaeHUn MuHKUCTPa 060poHbl AHa-
Tonua CepatoKoBa, rNaBHOKOMaHAYOLWEro
BM® Bnagvmupa BbiCOLKOro v reHepanbHo-
ro aupektopa Ceemawa Hukonaa Kanucrpa-
ToBa Bnagumup MyTuH nogHancs Ha nanyby
HOBelillero paKeToHocla — NepBoro cepun-
HOro Kopabns npoekrta «bopeii». Ikunax nog
KOMaHAoBaHuem KanutaHa 1 paHra Bacunus
TankoBupa npuserctBoBan [lpeacepatens
Mpasutensctea P®. MytuH, B cBOIO oyepepb,
no3apasni MOPAKOB C Ha4yanoM LIBAPTOBbIX
MCNbITaHWUA.

Pasrosop 06 AN/l «AnekcaHap HescKkuit»
NPOAOMKUACA Ha coBelanun. «Mbl TONbKO
4To BMecTe C Bamu nobGbiBaau Ha OAHOI U3
Hawwmx KpynHbix Bepcen — CeBmale,— OT-
MeTUn BO BCTYyNUTeNbHOM cnose Bnagumup
MytuH.— N xo4y nobnarofaputb Bcex pabot-
HUKOB NpeanpuATUs, CMEXHUKOB 3a npodec-
cMoHanbHyo paboty. OcobeHHO 3T0 Kacaert-
CA NOCNeAHMX NeT. YCNeLwwHo cnylieHa Ha Boay
aToOMHas NOABOAHAs NOAKa YeTBEPTOro NoKo-
nenunsa — «AnekcaHap Hesckuii». 3To nepBas
cepuiHaa nojka 955-ro npoekra. Hanomwio,
Mbl 3an10uNK eé ewé B 2004 rofy 1 B KOHLe
cnepyiowero oHa fomkHa bbiTb caaHa Boew-
Ho-Mopckomy ®noty. B 2011 roay, ecnv byaet
CAaHa,— 3TO 3HAYWT, YTO Mbl BXOAUM B Npu-
MepHbIi rpaduk pabot no usgenuam nogob-
HOro pofa, KOTOPbIV CKNaAbIBaNCcs B NpexHue
aecATuneTna. Yto KacaeTca 3ToM NOAKM — Bre-
peaw 31an e€ ocHalleHua u UCnbiTaHNA. Vimex-
HO TaKOW COBPEMEHHOW, Ka4eCTBEHHOMN TeXHU-
KO, KaK NofiKu 955-ro NpoeKTa, B Gnmxanilee
BPEMs OMKHbI ObITb OCHALLEHBI BCe Halm Bo-
opy*&éHHble Cunbl. HanomHio, 4To yxe K 2015
rogy AONA COBPEMEHHbIX 06pa3Li0B BOOPYKe-
HUA B BOWICKax, Ha ¢noTe, B aBMaLum LOMK-
Ha Bo3pactn go 30 %, a K 2020 rogy — Ao
70 %. OcHoBOI Ans 3T0i MacwTtabHoi pabdo-
Thl AOMKHA CTaTb rocyiapCcTBeHHan nporpam-
Ma BOOPYKeHUA, paccynTaHHan Ha nepuog ¢
2011 no 2020 rogy».

OtaenbHbIn pasrosop Bnagumup MMyTuH npo-
B&n ¢ pykoBoactBom CeBmalwa. «Bnagumup
BnagumupoBuny noctaBun 3afavy Aenatb Nog-
NOAKU BBICTPO U KAYECTBEHHO,— MPOKOMMEH-



TMpoBan Hukonaii Kanucrparos.— OcobeHHo
OH CKa3an: KayectBeHHO. Mbl NOHMMaeMm, Ha-
CKO/IbKO 3TO BaXHO, W AOMKHbI CTapaTbCs».
Eweé opHoii Temoii Gecefbl C reHepanbHbIM
AVPEKTOPOM, @ no3xe C rybepHatopom Ap-
xaHrenbckon obnactn Mnbeit Muxanbuykom,
cTano ¥uibe. ns Toro yto6bl NpUBAEKATH MO-
Nofble Kagpbl, Heobxoaumo obecneyuntb Mx
AOCTOWHBbIM ¥uUnbém. Bnagumup lMytnH npea-
noxmn ryéepHatopy paspabortarb nporpammy
cnyxebHoro wunbs ans CeBmawa. «MoxHO
6bin0 Bbl caenatb 3Ty NPoOrpammy COBMECTHO
¢ npeanpustuem, MNpasutenscteom Poccun u
¢ ApxaHrenbCKoii 06nacTbio»,— ckazan Bnagu-
mup Bnagumuposuy.

OUR NUMBERS HAVE GROWN

Anastasia Nikitinskaya
Photo by Irina Veselova

On 13 December Vladimir Putin visited Sevmash for the
fourth time. The Chairman of the RF Government ar-
rived at the plant fo examine the missile-carrying nucle-
ar submarine Alexander Nevsky that was launched a few
days before the visit and to hold a meeting dedicated to
the project development of the State Arms Programme
for 2011-2012.

Accompanied by the Minister of Defence Anatoly
Serdyukov, the RF Naval Commander-in-Chief Vlad-
imir Vysotsky, and the Sevmash Director Gener-
al Nikolai Kalistratov Vladimir Putin climbed aboard
the latest missile-carrier, the first ship of the Borey
Type. Its crew commanded by the Captain Rank | Vas-
ily Tankovid greeted the Chairman of the Government.
Mr. Putin in his turn congratulated sailors on the start
of mooring trials.

The discussion about the Alexander Nevsky nucle-
ar submarine was continued during the meeting. “We

have just seen one of the largest Russian shipyards,
Sevmash,» Vladimir Putin said in his opening speech, “I
would like to thank all employees of the enferprise and
partner companies for their professional work. This es-
pecially concerns the last two years. The nuclear sub-
marine of the fourth generation Alexander Nevsky has
been successfully launched. This is the first Type 955
ship. Let me remind you that the ship was laid down
back in 2004 and is to be delivered to the Russian
Navy by the end of the following year. If it is commis-
sioned in 2011, we can say we are working to a sched-
ule for this kind of production which formed in the pre-
vious decades. As for the submarine, it is awaiting to
be equipped and tested. The modern and high-quality
Type 955 submarines are the very fechnology our Army
shall be provided with in the near future. Let us remem-
ber that the share of modern equipment in the armed
forces, the Navy, and the aviation is to be increased up

DEFENCE SHIPBUILDING

o 30% by 2015 and up to 70% by 2020. The basis for
this ambitious work is o be the State Arms Programme
for 2011-2020."

Besides, Vladimir Putin spoke with the Sevmash man-
agement in private. “Mr. Putin has issued the challenge
fo produce submarines of high quality for the shortest
possible time,” commented Nikolai Kalistratov. “And the
stress was on the quality. We understand the importance
and we will try to do our best.” Housing issue was anoth-
er topic discussed with the Director General and later
with the governor of the Arkhangelsk region llya Mikhal-
chuk. In order to attract graduates and newcomers the
employers should provide them with decent living condi-
tions. Vladimir Putin suggested the Governor that a pro-
gramme of service housing should be drawn up for Sev-
mash. “It would be nice fo launch such a programme
fogether with the enterprise, the Russian government
and Arkhangelsk region,” Putin said.
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FOCYAPCTBEHHbI
OBOPOHHbI 3AKA3 POCCUW:
TEHAEHUMW NOCNEAHWX NET

AHnppeit ®ponos

OCHOBHDbIE MOJIOXKEHUA

® 3a nocnegHue NATb NeT rocyaapcTBeH-
HbIl 060pOHHbIA 3aka3 (FO3) Bbipoc B
Poccuun noytn B TpU pasa, CywecTBEHHO
NpeBbICUB YPOBEHb BOEHHOrO 3KCMNOpTa,
KOTOPbIN paHee ABAANCA OCHOBOM BbIXU-
BaHuA ans poccuiickoro OMNK.

* MuHucTepcTBO 060pOoHbLI P Hauano ce-
PUNHbIE 3aKYyNKN BOOPYXEHUIN N BOEHHOW
TEXHWUKMW, YBEMYMNO (HUHAHCMPOBaHUE
HWOKP, nepewno K nognucaHunio cpegHe-
CPOYHbIX (TPEXNETHMX) KOHTPAKTOB.

* Mexay Tem, mHorve npobnembl 03
eweé He peuweHbl (TOT e MHAeKc-aed-
NATOP), MPM 3TOM BOEHHOE BEAOMCTBO
YXEeCTOYMI0 CBOI MO3MLMI0 MO OTHOLe-
HUI0 K HALLMOHaNbHOW MPOMbILLIEHHOCTH,
Ha4yaB MMMOPT MHOCTPaHHbIX BBT.

ONPEAENEHUE

B 3TO cTatbe noj roCyAapCTBEHHbIM
060pPOHHLIM 3aKa3oM Mbl MNOHMMaem
obuwylo cymmy pacxopoB teaepanbHo-
ro 6ioaxera P® Ha peMOHT U MofepHU-
3aUMI0 UMEoLMXCA BOOPYXKEHUA U BO-
eHHoW TexHukun (BBT), Ha 3aKynKy HOBbIX
BBT, a Takxxe Ha npoBefeHne Hay4yHO-UC-
CNejoBaTeNbCKUX U OMbITHO-KOHCTPYK-
Topckux paspabotok (HWOKP) Tonbko B
NHTepecax pPOCCUNCKUX BoopyKEHHBIX
Cun. NHbIMM cnoBamu, roc3akas gpyrmx
CUNOBbLIX BEOMCTB HE NMPUHUMAETCS BO
BHUMaHMe.

OBLLAA CUTYALUUA

BbICTpbIZ poCT rocyaapctBeHHOro o6o0-
poHHOro 3akasa Poccum Havanca B
2005 r., Koraa oH yBenu4maca noytu Ha
TpeTb MO CPaBHEHWUIO C MNpeALlecTBylo-
MM rofioM, coctaBuB 148 mnpa py6.
Yepes roa 6bina yreBepwaeHa locypap-
CTBEHHaaA nporpamma BOOPYXEeHUA Ha
nepuog 2007-2015 rr. (FMB-2015). bna-
rogaps Hapacralouemy BOeHHomy ¢u-
HaHcupoBaHuio (puc. 1) oHa cTtana nep-
Boi nopobHOM nporpammoii B Poccuu,

KoTopaa [AenCcTBUTENbHO CTana wucnon-
HATbCA. JTOT (haKT MO3BOIUA MPOMbILL-
NIEHHOCTU NPUCTYNUTL K BbICTPaMBaHMIO
6onee-meHee AOATOCPOYHLIX MPOU3BOA-
CTBEHHbIX NN1AHOB.

B Lenom MOXHO yTBEpXAATb, YTO Cerof-
HAa FO3 sBnaetcs onpepensowmnm dakx-
Topom ans poccunckoro OMK un cnyxut
OAHWUM W3 [EeNCTBEHHbIX WHCTPYMEHTOB
NPOMbILWAEHHOW NOAUTUKN rocyaapcTBa.
C 2005 r. 06bEM 03 npeBbllwaeT 06bEM
BOEHHOro 3KcrmopTa cTpaHbl (puc. 2), u
3TO nepBas Npeanocbiika K hopmmpoBsa-
Huto B Poccum ycToitunsoii pabotbl Bcex
npeanpuatuin OMNK, a He TONbKO Tex, YTo
OpMeHTMpOBaHbl Ha 3KcnopT. O6uwens-
BECTHO, 4YTO A0 cepeaunHbl 2000-X rr. cTa-
6UNbHOE IKOHOMUYECKOE NONOKEHNE fe-
MOHCTPUPOBANN TONbKO Te NPeAnpuaATus,
Ubs Npoaykuusa 6bina BocTpeboBaHa 3a
py6exom, a ocTanbHble eABa AepKanuch
Ha nnas.y.

ToyHaAa HOMeHKNaTypa BOOPYKEHUW, 3a-
Kynaemblx B pamkax [T1B-2015, Heus-
BeCTHa, ogHako B 2006 r. pyKOBOACTBO
MuHucTepcTBa 060poHbl Poccum 03By4u-
no obuwme 3annaHMpoBaHHbIe MoKasarte-
nn. «llporpamma BKOYaeT OCHalleHue
200 coegnHeHWn 1 Yacten. BoopykéH-
Hble Cunbl P® nonyyat okono 3000 egu-
HUL, HOBOrO BOOPYXEHUA PasnMYHOro
Ha3HayeHus n 6onee 5000 moaepHU3U-
POBAHHOI0 BOOPYXEHNA Pa3NNYHOro Ha-
3HauveHusA. CyxonyTHble 1 Bo3aywHo-ge-
CaHTHble BOMCKa OyAyT NMepeBOOpPYKEHbI
Ha HOBOE, MOAEPHU3NPOBAHHOE BOOPY-
weHue. A 310 6onee 300 6aTtanLoOHOB, He-
CKONbKO paKeTHbIX 6purag. B BBC n MBO
noctynAT 6onblie TbicAYM GOEBbIX KOM-
nnekcoB PPOHTOBON M apMencKon aBu-
auun. B BM® 6yayTt ocyluiectBieHbl no-
CTaBKM HECKONbKUX AeCATKOB Kopabnei,
NoABOAHbLIX NOAOK, B TOM 4ucne NATU
cTpaTernyeckux pakeToHocLeB»®.

B ueHax 2005 r. Ha [TTIB-2015 nnaHu-
poBanocb BbligenUTb 4,94 TpnH pyob.,

STRATEGY

13 KoTopbIX Ans MuHuctepctea obopo-
Hbl npeaHasHavanocb 4,51 TpnH pyo.
(91 %)2. 3 obueir cymmbl 63 % nnaHu-
poBanoCb NOTPATUTb Ha 3aKYMKy HOBbIX
BBT?, Ha HWOKP 3aknagbiBanocb eué
20 % 6rogpKeTa nporpammbl®.

Cyas no scemy, MB-2015 ¢ To4Kku 3pe-
HUA 06BbEMOB (MHAHCUPOBaHWUA AenuT-
cA Ha ABa 3Tana: 2007-2010rr.n 2011~
2015 rr., TaK Kak no mHorum Buaam BBT
npejgnonaraetcA pe3Ko HapacTuTb 3a-
KYNKM MmeHHOo nocne 2010 r. Kpome
TOoro, fonyckaerca, 4yto B 2011 r. npo-
rpamma 6yaer noaBeprHyta KOppeKkTu-
poBKe. 06 3TOM roBOpsAT NocnefHve co-
6bITA MO MOArOTOBKE W YTBEPHKAEHMUIO
[ocyfnapcTBEHHOW Mporpammbl  BOOPY-
}eHuna Ha nepuof 2011-2020 rr., KoTo-
pas, O4eBMAHO, NOCTpPOEHa Ha OCHOBEe
«BTOpOM Yactu» MB-2015, HO ABAseTCA
«AONOMIHEHHON U paclUMPEeHHON» C y4é-
TOM HOBbIX peanuil, TaKUX KaK «HOBbIN
0611K» BoopymEHHbIX Cnun PO 1 ocmblic-
NeHne pe3ynbTaTtoB BOWMHbI C py3ven B
asrycrte 2008 .

BawHbim  HoBoBBepeHuem [T1B-2015
CTan nepexop Ha TpExXneTHWE KOHTPakK-
Tol. Mexay Tem, daKTnyeckoe ucnon-
HeHMe 3TUX KOHTPAKTOB CTONKHYNOCb C
pALOM TPYAHOCTEN, BbI3BaHHbIX, B nep-
BYlO o4Yepeab, ywepOHOCTbI0O MexaHM3Ma
LLeHoo6pa3oBaHUs C MPECNOBYTbIM WH-
LeKcoM-AedNATOpoM, YTO Aenano Takue
KOHTPaKTbl ANA NPOMbIWIEHHOCTM 3aBe-
AOMO yObITOUYHbIMU. TaKUM 06pa3om, He-
CMOTps Ha obulyl0 NpaBUIBHOCTL UAEN
nepexoja K cpefHeCpPOYHOWN KOHTpaKTa-
LMW 3aKYNOK, Ha MPaKTUKe OHa CTanKku-
BaeTcA C PAAOM TPaAULMOHHbLIX Hepas-
pewéHHbIX MOMeHTOB. K TpaanLMOHHbIM
npobnemam TaKKe OTHOCATCA BbICOKMeE
CTaBKW KpeaWUTOBaHUA U OTCYTCTBME BAU-
AHWA Y TONIOBHOTO NOAPALUYMKA HA LLEeHO-
obpasoBaHue y npousBoguTenei BTopo-
ro ypoBHsA Koonepawuuu.

HakoHew, HoBon TeHaeHumen O3, no-
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CTPATETMN

nyumswen B CMU HeogHO3HAUYHYIO OLLEH-
Ky, CTan pocT 3akynok BBT y 3apy6ex-
HbIX npowusBoauTenen. K Hacroswemy
MOMEHTY BeNUCb eMHUYHble 3aKyMNKu B
nHTepecax CyxonyTHbIX BOMCK, HO MOTEH-
umManbHoe npuobpeTeHMe HECKONbKUX
YHUBEpCaNnbHbIX AecaHTHbIX Kopabnei
™Mna Mistral MoXeT pe3Ko MoBbICUTb
[LONI0 MHOCTPAHHbIX BOOPYXeHUin B Poc-
CUACKON apmuu.

B aBrycte 2009 r. poccuiickoe npasu-
TeNbCTBO 00603HAYMNO0 HOBblE MPUOPU-
TeTbl BOEHHOro cTpouTenbcTea. B uucno
KMI0YEBbIX BOLWAMN pa3BuUTMe cTpaTernye-
CKOro AAepHOro noTteHuwana, Cpeacrs
paKeTHO-KOCMUYECKON 0BOPOHbI, OCHa-
L eHMe BONCK COBPEMEHHbIMMW yaapHbIMU
KOMMNeKcamu, cuctemMamm ynpaeneHus,
pa3BeAKn U CBA3M, a TaKKe yKpenneHve
BOEHHOMN MHGpacTpyKTypbl®. OTYACTM ne-
pemeHbl B npuopuTeTax 6biny Bbi3BaHbI
POCCUMIACKO-TPY3NHCKON BOWHOW 2008 r.,
B pe3ynbrate yero B 03-2010 nonano
TaKoe HanpaBfeHue, KaKk «obecneyeHune

paboT No YCUIEHUI0 KOHTUHTEHTA HallnxX
BoopyxéHHbIx Cnn 1 CTpOUTENLCTBO CO-
OTBETCTBYIOLWEN BOEHHOW WHMDPACTPYK-
TYpbl Ha BaXHEMWWX CTpaTernyecKkmnx
HanpasfneHuax, Braovaa lOxHoe, N mo-
fepHu3auuns YepHomopcKoro gnotar®.

CTPATETrMYECKUE

ALEPHbBIE CUJbI

MpuvopuTeT dUHAHCMPOBAHUA CTpaTe-
rmyeckmx agepHbix cun (CAC) B Poccum
HUKOrga He noABeprancsi COMHEHUIO.
OpHako Ha npoTaxeHun 2000-x rr. oT-
HocuTenbHaa pgona CAC B pacxopax Ha
060pOHY CHMKanNacb, 4To, OYEBMUAHO,
CBSI3aHO He CO CHWXeHWem npuoputeTta
CAC, a ¢ pocTom abconoTHOro Gloaxera
MO. Ecnn B 1999-2000 rr. Ha CAC yxo-
auno nopsaka 95% o6bvéma 03, 10 B
2007 r. Ha «AfepHble» Lenun 6bino notpa-
4YeHo ToNbKO 23 % cpeacts. BeposTHo,
B nocnegylowme rogbl 31a umndpa ocra-
Basacb Ha TOM e YpOBHe, YTO KOCBEH-
HO noaTBeppaetca Tem, yto [MB-2015

npejnonaraert BblgeneHune nopaaxa 20 %
cpeacTB Ha 3akynky BBT ana ctparternye-
CKMX AAEPHbBIX cun’.

OCHOBHbIMM  3aKyno4HbIMM  Nporpam-
mamu ansa PBCH aBnsatotca nporpam-
Mbl MO 3aKYNKe MEeXKOHTUHEHTaNbHbIX
6annuctnyecknx paketr (MBP) PT-2MM2
«Tononb-M» 1 PC-24 «flpc» (paspaboTka
KOTOpOW Gbina 3aBeplueHa B pamkax [MB-
2015). B 2007-20009 rr. 66110 3aKynaeHo
24 MBP «Tononb-M» (B Tom uncne 15 mo-
6UNbHBIX) U 3 nepBble CepuiiHble MO-
6unbHble MBP «Spc». Kpome Toro, npo-
JoMKanocb uHaHcMpoBaHue paboT no
noanepxaHvio B 60eBOM cocTaBe pakKeT-
HbIX KOMMNEKCOB NpejblayLiLero nokone-
HusA: P-36M/M2, YP-100HYTTX u PT-2MM.
0y4eBUAHO, 4TO K 2015-2017 rr. 06BbEM
CpPeacTB Ha NojAepxaHue B CTPOIO CTa-
pbIX cucTeM ByLeT CHUKATLCSA, YTO B CAly-
4yae COXpaHeHUsA HblHeWHero YpoBHSA
3aKynokK HoBbix MBP moxeT o3Ha4yaTb
CHUXEeHWe [OoNWN PacxoAoB Ha PakeTHble
BOMCKA CTpaTermyeckoro HasHayeHus.
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B 1O e Bpemsa, BepoOATHO, yBeNNYUTCA
0N MOPCKOM AlepHON COCTaBnAOLLEN.
Celyac OCHOBHbIMU @KTUBHO (UHAHCU-
pyembiMW Nporpammamu ABNAOTCA CTPO-
UTeNbCTBO PaKeTHbIX MOABOAHBIX Kpew-
CepoB  CTpaTerMyecKoro HasHauvyeHus
(PMKCH) np. 955 1 pa3paboTka rnaBHoro
opyXusa Ana HUX — GanaucTuyeckon pa-
KeTbl «bynaBa-30». HecmoTpsa Ha To 4TO
cTanenbHbli NEPUOA CTPOUTENbLCTBA TO-
nosHoro PNKCH np. 955 «tOpuin Jonropy-
Kuii» 6bln ycnewHo 3aBepluéH B 2008 T.
1 ¢ 2009 r. nofKa NPOXoOAUT UCNbITAHUA,
nporpamma ocTaércsa B NOABELIEHHOM CO-
CTOAHUM 13-3a HeyAa4HbIX NycKoB «byna-
Bbl». Mexay Tem, BeflETCA CTPOUTENBCTBO
cepuiHbix PMTKCH np. 955A «AnekcaHap
HeBckuin» n «Bnagnmup MoHomax», Ha-
4yaTto (aKTMyecKoe CTPOUTENbCTBO YeT-
BépTtoro PIMKCH 3toro npoekta «CBATK-
Tenb Hukonam».

MNapannensHo co ctpoutenscteom PMKCH
4YeTBEPTOro NOKONEeHUA BeAETCA aKTUB-
Haa pabota no mopepHusauun PMNKCH
npeabigywinx npoexktos 667BAPM n
667B[1P, KoTOopble COCTaBAAIT OCHOBY
MOPCKMX CTpaTernyeckmx AAepHbIX Cuil.
B 2007-2009 rr. 6611 3aKOHYEH PEMOHT
asyx PMKCH np. 6676[PM n 667B/P,
a TaKXXe npou3BejeHa 3aKynka Ana HUX
nopagka 20 6annuMcTMYecKUX paker
P-29PMY-2 «CnHeBa», NpU4YEM MX NPOU3-

BOACTBO BefETCA Ha OCHOBE J0ATOCPOY-
HOFO KOHTpakTa. Tak, N0 COCTOAHMIO Ha
Hayano 2008 r. OAO «KpacHoAapcKkun ma-
LUINHOCTPOUTENbHbLIN 3aBOA» MMENO 3aKas3
Ha npou3BOACTBO pakeT «CuHeBa» A0
2014 r.8

ABmnaumoHHaa KomnoHeHtTa CAC Takke
nonyyana MHaHcMpoBaHMe, U OCHOBHOW
nporpamMmmoi 3ecb cTana 3aKkyrnka v mo-
AepHu3aunsa cTpaTternyeckux bombapam-
posuukos Ty-160. B 2007-2010 rr. BBC
3aKynuam 1 HoBbll 6oMGapAUPOBLLKK,
LOCTPOEHHBI U3 3aAena, U MOAEPHU3N-
posanu 3 crtpoesbix Ty-160. OaHoBpe-
MEHHO TMPOBOAMACA PEMOHT cTpaTeru-
yecknx 6Gombapauposwmkos Ty-95MC.
Takie, BEPOATHO, B AaHHbIN Nepuoa 3a-
KOHYMANCb UCNbITAHWA HOBOW KpbliaTon
paketbl.’

Takum ob6pa3om, c yyeTom MmaclTtaba
NpOBOAUMbIX PaboT MOXKHO KOHCTATUpO-
Batb, 4to B CAC Hanbonbluym npuopure-
TOM NOJb3yeTCA MOPCKaa KOMMNOHEHTA, U
0CHOBHble cpeactBa 03 BbifenAnTCA Ha
Heé. B cnyyae ycnewHoro oKoH4aHusa uc-
nbiTaHuin «bynaBbi» pacxofbl Ha MOpCKMe
cTpaTernyeckre BOOPYKEHMNA MOTYT laxe
BO3pacT, TaK Kak Npuaetcs 3aKynatb
6oeKomniekT ansa crpoawmxca PMNKCH —
no 16-20 paKeT Ha KaxAabl Kpencep, a
KpOMe TOro, 04eBUAHO, YCKOPATCSA TEMMbI
pocTpoiikm ctposwmxca PMKCH.

KOCMUYECKUE BONCKA

B o6nactv 3akynok ans Kocmuuyeckux
BOMCK MOXHO KOHCTaTMpoBaTh CTabunb-
Hoe monoxeHue. MNMocnegHne rogbl Koc-
MUYECKMEe BOMCKA NMPOBOAAT MPUMEPHO
paBHOE KONMYECTBO MYCKOB PaKeT-Ho-

cutenei. HomeHKknatypa 3anycKaemblx
CNYTHUKOB [0BOJIbHO O6WMpPHA: B Heil
MMeIOTCA CNYTHUKW pa3BeaKu, CBA3N, pe-
TPAHCNALNOHHbIE, NpeaynpexaeHns o
paKeTHOM HanageHun u HaBuraymu. B To
e Bpems 3HauyuTenbHble (UMHAHCOBbLIE
pecypcbl BblaensioTcs Ha pa3paboTky pa-
KeTbl-HOCUTENA HOBOro TUNa «AHrapa» (B
TOM 4uUCe Ha3eMHOW WHMPACTPYKTYpbl
AN1A Hee), 0AHAKO CPOKMW FOTOBHOCTU MoO-
CTOAHHO nepeHocAaTcA. Kak npeacrasns-
eTcsl, pe3Koro pocra pacxonos Ha Kocmu-
YyecKune BOMCKa B OTHOCUTENbHbIX Lndpax
oXupaatb He cnepayert.

Kpome cnyTHUMKOB, B COOTBETCTBMM C KOH-
uenumern BOEHHO-KOCMUYECKOW o060opo-
Hbl A0 2016 r. nnaHMpyeTca NPUHATbL Ha
BOOpyXeHune HoBble PJIC cuctembl npea-
ynpexneHns O paKeTHOM HanageHuun
(CMPH) «BopoHex-[AM», 3aropusoHTHble
P/IC «KoHTeiHep», «He6o», «Mognét» u
«Pe3oHaHC», paboTbl N0 KOTOPbLIM TaKKe
uHaHcupytotca®. B 2007-2008 rr. py-
KOBOACTBO KOoCcMMYeCKNX BOMCK NofTBep-
AVMNO KYpC Ha OTKA3 OT MCMNONb30BaHUA
PNC CMNPH, pacnonoxeHHbIX BHe Teppu-
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MEXAYHAPOQHbIX ®OPYM
«MOPCKAAA HHAYCTPUA POCCUN»

Kpatkaa tematuka ®opyma:

e CyaocTpoeHHue 1 Cy0peMOHT

e CyaoBble 3HEPreTUYECKUE YCTAHOBKMH,
3Heproo6opyaoBaHue

¢ CyaoBble cMCTEMbI HaBUraLuu, ynpase-
HM1S 1 CBA3U

e CypnoBoe 060pyaoBaHUe M YCTPOMCTBA

e (Q6opyaoBaHue ans foObl4U HedTH, rasa
U 0CBOEHUSI MUHEPaNnbHO-CbIPbEBbIX
pecypcoB oKeaHa M wenbda

® MopcKue 1 peyHbie NopTbl

¢ CTpouTeNnbCTBO BOAHBIX MyTen

U TMAPOTEXHUYECKUX COOPYIKEHUM

e OTpacneBble ycnyru

Oco6eHHocTH Dopyma:

e (06ecneyeHue NoAePHKKU rocyaapCTBEHHOW NOAUTUKU NO MOEPHU3ALMU
0TEYEeCTBEHHOI0 CyA0CTPOEHHS

* YyacTue MexayHapoaHbIX 6U3HEec-generauuii Ha NPaBUTENbCTBEHHOM
YPOBHE

¢ CneuuanbHble NPorpammbl i opraHM3aunm 6U3HEC-BCTPEY Y4ACTHUKOB
u nocetutenen dPopyma

¢ [lporpamma ans permoHoB — «PerMoHanbHbi naptTHep ®opyma»

¢ [lporpamma ans MHOCTPaHHbIX MHBECTOPOB - «CTpaTernyeckuin naptHep Gopymar
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¢ [lpuBneveHne 0Te4ECTBEHHbIX W 3apy6eHbIX MHBECTULIMI

e [leMOHCTpaLUs COBPEMEHHbBIX JOCTUKEHUA MOPCKOW TEXHUKK

M TEXHONOTUMN

Mo Bonpocam yyactua B ®opyme o6paljanTech:
Poccus, 115432, MockBa, yn. Jlo6aHoBa, A.2/21

Ten./dakKc: +7 (495) 980-45-66, www.mir-forum.ru

e-mail: forum@mir-forum.ru
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Topumn Poccun, 1 no mepe oTKasa OT HUX
Ha Teppwutopun Poccum nnaHmpyetca
pa3BepHyTb ewé 2 PJIC CMPH - «6auxke
K Ypany u Ha [lanbHem BocTtoke»'.
B o6uei cnoxHoct MO niaHupyer 3aKy-
nutb 5 nnn 6 PJIC CIMPH «BopoHnex-AM»
C uenbilo COo3aHnA MOMHOro pagnonoKa-
UMOHHOTO nons Hag TeppuTopuen Poc-
cum K 2015 .12

BOEHHO-BO34YLWHbIE CUJbI
B obnactu 3akynok ans BBC B nocnea-
HWe roAbl NPOUCXOAMT, MOXanym, Hau-
6onee guMHamuyHoe passuTue. VimeHHO
Ha 2007-2010 rr. npuwWwnocb OKOHYa-
HMe NOCTPOWMKMN NepBbIX OMNbITHbIX IK3EM-
NAAPOB POCCUIACKOro ucTpebutens narto-
ro nokonexusa T-50 n Hayano ero NETHbIX
ncnoiTaHuin, O4eBMAHO, YTO PUHAHCMPO-
BaHWe 3TOM Nporpammbl MPOAOIKUTCA U
OHa, BeposATHO, ByaeT ocTaBaThbCs Camol
3atpatHon ana BBC, Bo3moxHO, eé cTou-
MOCTb fla¥e yBenn4yuTca BMmecTe C Haya-
IOM NPOU3BO/ACTBA NPeACEePUNHbIX CamMOo-
néros 8 2012r.

Kpome Toro, BBC aKktuBHO Hapauwu-
BalOT 3aKYMKW HOBOW TexHWKWU. Tak, B
2008-2009 rr. 6blAN 3aKNOYEHbl KOH-
TpakTbl Ha noctaBky 130 camonéros.
N3 Hux cnepyer OTMeTUTb KpynHeu-
WWNA B MOCTCOBETCKOE BPeMSA KOHTPaKT
Ha noctaBky 48 uctpebutenein Cy-35C,
4 Cy-30M2 n 12 Cy-27CM3 Ha obuyto
cymmy 80 mnpa py6. Bropbim no o6bEMyY
CTan KOHTPaKT Ha 3aKynKy 32 ppPOHTOBbIX
6ombapaupoBwnkos Cy-34 cTOUMOCTbIO
33,6 mapa py6.

B nepuop pencteus [TIB-2015 Bnep-
Bble nocne noytn 15-neTHero nepepsbl-

Ba HOBasA aBMaLMOHHAA TeXHUKa cTana
nepepasaTtbca B BBC. B 2007-2009 rr.
B BOWCKa Obl0 NoOCTaBfeHoO nopsaka
40 HOBbIX CaMONE&TOB, OAHAaKO GonbLIas
yacTb 13 Hux (31) npuwnacb Ha ucTpe-
6utenn Mul-29CMT/YBT, BbiKynneHHble
MO nocne oTkasa ot Hux Amkupa. 3Ta
cAenka ctoumoctblo 25 mnpg pyb6., cyas
no Bcemy, He Gbina npegycmotpeHa IMB-
2015 »n daKtnyeckn ctana «cBepxnna-
HoBOW» 3aKynkoin BBC. Havanuch Takke
3aKYMKN BEPTONETOB: NPOMbILIIEHHOCTb
BbiNycTUNa oKono 40 BepTONéTOB AnA
HYXA POCCUNCKUX BoopywéEHHbIX Cun,
BK/toYas oKono 20 HoBeWwux 60eBbixX
septonéros Mu-28H. B 2010 r. K atomy
yucny AoMKHbI 406aBUTHCA ellé 27 camo-
nétos v Gonbwe 50 BepTonETOB (BKAIO-
yaa 8 Mu-28H un 6 Ka-52A)13.

Ha paccmatpuBaembin nepuoa npu-
LWI0Cb U CEPUNHOE NPOM3BOACTBO HOBOW
3PC C-400. B 2007-2009 rr. B BOWCKa
6bI10 nepesaHo 2 ausBu3noHa C-400
1 eweé 5 npegnonaraerca MocTaBuUTb B
2010 r. Kpome TOro, Obinu 3aBepulie-
Hbl ncnbitauuna 3PMK «MaHumpb-Cly», a
€ 2009 r. HaYanUcb NOCTaBKN CEPUMAHBIX
KOMMNIEKCOB B BOMCKaA.

AKTUBHO OCYLLECTBAANNCL PEMOHT U MO-
JepHM3aumMa  aBUALWOHHOW  TEXHUKMU.
OCHOBHbIMW MpoOrpamMmmamu cTanuM Mo-
aepHusauusa wuctpebutenen Cy-27 po
ypoBHa Cy-27CM, dpoHTOBOrO 60OM-
6apauposiymka Cy-24M  po  ypos-
HA Cy-24M2 n wtypmosukos Cy-25 po
ypoBHsa Cy-25CM. Take Benucb paboTbl
no moaepHusauuu uctpebutenenn Mul-
316 u papa camonétoB cneumanbHOro
HasHayeHUs U BOEHHO-TPAHCMOPTHOM

STRATEGY

aBuayumn, Ho 06bEMBI 3TUX paboT ObiiK
He3Ha4YuTeNbHbI.

BOEHHO-MOPCKOW ®10T
3anocneaHue roabl BM® yaanocb 3aBep-
WWTb CTPOUTENbCTBO pAAa «AONTOCTPO-
eB», KOTOpble HaxoAWNUChb Ha cTanensax
ele C COBETCKMX BpeMEH, a TaKxe 3a-
NOXWUTb KOpabnu HOBbIX NPOEKToB. TaK,
B 2010 r. HaKoHel yAanocb CNyCTUTb Ha
BOAY MHOroueneByld aTOMHYIO MOABOA-
Hyto noaky (AM) np. 885 «CeBepo-
[BUHCK», YTO ABNAETCA 3TANHbIM MOMEH-
TOM B X0f€e peanu3auuu nporpammsl, a
B 2009 r. — 3an0Xutb ogHotunHyto AllJl
«KaszaHb». B 2010 r. nocne no4yTu wecTtn
neT ucnbiTaHuii 6bina nepegaHa oty
roNoBHas JAuM3enb-3NeKTpuyeckas nop-
BogHas noaka (O3MJ) np. 677 «CaHKT-
MNetepbypr», B 2008 r. CeBepHbiit (ot
MONONHUACA OMbITHOW NOABOJLHOWM noA-
KoW np. 20120 «Capos». B pamkax ofHo-
ro M3 HeaaBHO 0603HAYEHHbIX MPUOPYU-
TetoB 03 — ycmneHne YepHomopcKoro
¢dnota, B aBrycte 2010 r. 6bi1a 3an0xe-
Ha [3MJ1 np. 06363 «HoBopoOCCUICK» 1
[10 KOHL,a rola OXMAaeTCca 3aKNajKa eweé
[IBYX OIHOTUMHBIX KOopabne.

Mpw 3ToM 3aKyno4yHas nonntnuka BM® no-
nyynna 6onbluyio U3BECTHOCTL Bnaroga-
pa 06CYAEHNI0 BO3MOMHOCTM 3aKYMKK
[0 YeTblpéx (hpaHUYy3CKMUX yHMBEpCanb-
HbIX [ecaHTHbix Kopabnei (YOK) Tuna
Mistral. B cnyyae nognncaHua KOHTpaKTa
OH MOXeT CTaTb KpynHenwum gns BM®,
He cyuMTasa nporpammbl CTPOUTENbLCTBA
PMKCH (ctoumocTb 4eTbipéx YIAK oue-
HMBaeTCA B 2 MIPJA AONN.), a TaKke bec-
npeueaeHTHbIM C/ly4aeM B OTHOLIEHWU

500 574
487
PeMOHT 1 MoaepHU3aums
365 135,0 115,0
HoBble 3aKynku 107,0
302,7 91,3
HUOKP
236,7
186,8 97,7 280,0 317,0 337,0
200,8
148,0 72,7
62,8
115’5 145,0
112,0
11,0 43,5 60,0 73,0 85,0 63,0 86,0
2004 2005 2006 2007 2008 2009 2010 (nnaH) 2011 (nnaH)

Puc. 1. TocyaapcTBeHHbIn 060poHHbIN 3aKka3 Poccun B 2004-2011 rr., mapa pyo.
*06bEM 03 n pacnpegenermne pacxosos B 2009 r. - oueHKa aBTopa.
McTouHUKM: Mo AaHHbIM )ypHana «3kcnopT BoopyxeHuin» // Llentp ACT; Hukonbcknii A. BroaxeT HoBo TexHukm // BegomocTn, 12.10.2010.

Fig. 1. Russian State Defence Order in 2004-2011 (bln roubles)*
* - the state defence order and allocation of expenditure in 2009 - author’s estimation.
Sources: according to Arms Export // AST Centre; A. Nikolsky Budget of New Equipment // Vedomosti, 12.10.2010
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3aKyMKW CTONb A0POrocTosly el 3apybex-
HOW TeXHUKW.

B o6nactv HagBoaHoro hnoTa TaKke cne-
AyeT OTMEeTUTb MONOXKMUTENbHYI0 AWHa-
MUKy. Bbin goctpoeH dperat np. 11540
«flpocnas Myapblit» (CTPOUTENBCTBO KO-
TOPOro Havyanoch euwe B 1986 r.) u BBe-
AEH B CTPOI roNoBHON KOpBeT np. 20380
«CTeperywui», a Takxe cnyleH Ha BOAY
nepBbIf CEPUNHBIN KOPBET TOTO Xe npo-
ekta «CoobpasuTensHblii». Mpogomka-
NOCb CTPOWUTENBCTBO FONOBHOTO dhperarta
np. 22350 «Aamupan dnota CoBETCKOro
Coto3a lopuwKoB», B 2009 r. 6bina Npous-
Be/leHa 3aKknajka oAHOTUNHOro dperarta
«Agmunpan cdnota KacatoHoB». BeposaAr-
HO, 40 KOHLa 2010 r. 6yaet ocyuiecTene-
Ha 3aknagka Tpéx ¢peratoB Ha OCHO-
Be moauduumposaHHoro np. 11356 ans
Hyxa YepHomopckoro dnota. Kpome
Toro, B 2007-2009 rr. not nononHuncs
OZJHUM MOPCKUM TpanblymMKom np. 02668
N NATbIO AeCaHTHbIMKM KaTepamu. B aBry-
cTte 2010 r. npou3sowna 3aknagka marsno-
ro paketHoro kopabnsa np. 21631 «Ipaa
CBUAXCK», KOTOPbIA CTAHET rON0BHbIM B
cepum 13 naTm nogobHbIX Kopabnen.
Hapspy ¢ KpynHbiMu 60eBbIMU eanHULa-
MW BEN0OCb CTPOUTENBLCTBO BCNOMOraTeb-
HbIX KOpabeii 1 KaTepoB, KOTOPbIX 6bI10
NOCTPOEHO He MeHbLe 10.

BM® TaKkke aKTMBHO NPOBOAWMN PEMOH-
Tbl NOABOAHbIX NOLOK U HAaABOAHbIX KO-
pabneit. He cunTtas ctparermyeckux pa-
KeToHOoCUueB, B 2007-2009 rr. 6bin
npov3BeAéH pemoHT u4eTbipéx Al n
oaHom [I3MJ1, a TaKKe HECKONbKUX Kopab-
Nnen nepBOro U BTOPOro paHroB, BKAOYas
TAXENBIA aBMaAHeCylWmn Kpencep «Ap-

mupan cdnota Coserckoro Coto3a KysHe-
uoB». Bnpoyem, B 2009 r. cpeactea Ha
peMOoHT Kopabnei 6binn CoKpalleHbl, YTO
He 3aMeANuIo CKa3aTbCA Ha Temnax pe-
MOHTa, B YyactHoctu, Al np. 949A n 971
CeBepHoro ¢ora.

CYXONYTHbIE BOMCKA
CyxonyTHble BOWCKa 3a paccmaTpuBa-
eMblii Mepuoa He WUCNbITanu Cepbeés-
HbIX NOTPACEHWI B 061aCTU 3aKYNOYHOM
NOMNTUKM U  (dUHAHCUPOBaHUA. AHa-
N3 AUHAMMUKM 33aKYNOK BOEHHON TeXHU-
K1 NMOKa3blBaeT, YTO CYXOMyTHble BOMCKa
MPOLOMKAIT NAaHOMEPHOEe NepeBoopy-
eHue HaTaHKK T-90A (3akynieHo nopsa-
Ka 156 TaHKOB) U MOAEPHU3MPOBAHHbIE
T-72BA (okono 100 eguHuL), a TaKKe oT-
paboTaHHble 06pa3Lbl BOEHHOW TEXHUKU,
Takue Kak BTP-80, BMMN-3 n BMA-3/4 (B
obuien CNOXHOCTU 3aKynieHo HEeCKOoJb-
KO coT 06pasyoB pasinyHbIX GPOHUPO-
BaHHbIX MalunH). B HebonblIMX Konuye-
CTBax MPOM3BOAMNACL 3AKYMKa HOBbIX
6poHeaBTOMOGUNER «TUTp» K «[030p».
TaKke NpUMepHO Ha OAUHAKOBOM YpOB-
He OCTaloTCA EeXEeroAHble 3aKynKuW aBTo-
MOBUIBHON TEXHUKN U 3aKYNKN/PEMOHT
apTunnepunckux opyauin. lNpu 3tom c
HanboNbWMMKN 3aTpyAHEHUAMMN MAeT 3a-
KyrMKa HOBbIX OMepaTMBHO-TAKTUYECKUX
paKeTHbIX KomnnekcoB «MckaHgep-M»:
3a TpY roja B BOWCKa NOCTYyNuI0 nopajKka
ABYX AVBU3MOHOB 3TUX KOMM/IEKCOB.

M3 cneundukn 3akynovyHon nonutnkm Cy-
XOMNYTHbIX BONCK ClieflyeT OTMETUTb OTKas
pykoBoactBa MO oT ¢duHaHCMpoBaHUA
psaaa HNOKP (pa3paboTka TaHKa HOBOro
NoKoneHusa «ob6beKT 195», camoxogHow
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apTunnepunckon cucrtemsl «Koanuumsa-
CB»), a Takke nepsble 3aKynku obpas-
LLOB BOOPYXEHWUIN N KOMMNEKTYIOLWNX UHO-
CTpaHHOro npowu3sBoAcTBa. B vacTHOCTH,
U3panabCKUX GECNUNOTHBIX NeTaTenbHbIX
annapatos, hpaHLy3CKUX TENIOBU30POB
Thales Catherine n UTanbAHCKUX NErKUX
6POHMPOBAHHbIX MaLIUH lveco LMV.

' Uwur. no: Kyckosa C. Ha ouepeau - cepuitHoe
npou3BoACTBO // BoeHHO-NpOMbIWNEHHbIN Kypbep,
07-13.06.2006.

2 BOEHHO-NPOMbILWIEHHAA KOMUCCUA BblAeNNNA
TPU OCHOBHBIX HanpaBAeHUA MOAEPHU3aLUN
060pOHHO-NpOMbILWNeHHOro Komnnekca // UTAP-
TACC, 02.06.2006.

3 Hukonbckui A. Kak notpatuts 5 TpaH py6. //
BepomocTu, 05.06.2006.

4 Jluctosckun B. TocyaapcTBeHHas nporpamMma
BOOpYXeHua: 4 TpnH py6. ao 2015 r. // Haunonane-
Has o6opoHa, Ne 11,2007 r. C. 35.

5 Tamxe.

& Tam xe.

7 B Poccuv Ha co3paHmne v 3aKynKy BOOPYXeHWii
0 2015 r. nnaHupyeTcA nspacxonoBatb 5 TpaH
py6. - 3aBap3uH // UnTepdakc-ABH, 02.02.2007.
8 KpacHospckuit rybepHaTop AnekcaHap
XnonoHWH noceTun 060poHHbIN 3aBoa // Regnum,
24.02.2008.

° TMpeacepatens MpaButenbctBa PoccuiicKoit
®degepauymm B. B. MyTuH nposen B Coumn
coBellaHue no roco6opoH3sakasy // Cant
Mpasutenbctea P® (http://www.government.ru).
1° Poccuitckas apMus BOOpYXuTcA

Ha 5 TpnH py6. // KommepcaHTb, 17.11.2006.

" BpyHTanbckuii . B nHTepecax poccuiickon
CIMNPH // BoeHHO-NpOMbILWNEHHbIN Kypbep,
13-19.02.2008.

12 Petrov V. Russia Cancels Early-warning Radar
Agreement with Ukraine // Jane’s Defence Weekly,
06.02,2008.

3 MyTvH npoBeAéT coBellaHmne no obecneyeHnio
BBC 1 MBO Boopyxenuem // PUA «HoocTn»,
01.03.2010.

3KCNOPT BOOPYKEHUI 1 BOGHHOMN TEXHUKM
14,7 ’
ToCyAapCTBEHHBI 060POHHBIN 3aKa3
11,8
8.4 8,5 9,5
8,7 7.8 ’
6.1 6,6 6,5 ’
>4 5,1 >8 5,1
2003 2004 2005 2006 2007 2008 2009 2010

Puc.2.C 2005 r.roco6opoH3aka3 P® cTabuibHO npeBbilwaeT BOEHHbIN 3KCMOPT CTPaHbl, B MAPA A0ONNY
*MNepecyét rocobopoH3sakasa us pybnei B gonnapbl caenaH UCXoAs U3 cpeaHerofosoro Kypca LIb P®. B 2010 r. B3AT NPOMEXYTOK AHBApb—0OKTAGPb.
McToYHMK: No JaHHBIM XXypHana «3KcnopT BoopyxeHuit» // Llentp ACT.

Fig. 2. Russian State Defence Order Overtaking Export Since 2005 (bIn roubles)*
* - the state defence order is converted from roubles into US dollars at an average annual exchange rate set by the Central Bank of the Russian Federation. For

2010 a period from January to October is considered.

Source: according to Arms Export // AST Centre.
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STRATEGY

RUSSIAN STATE DEFENCE ORDER:
TENDENCIES OF RECENT YEARS

Andrei Frolov

OVERVIEW

® For the last 5 years the state defence order in Russia has nearly tripled con-
siderably exceeding volumes of military export which earlier was the basis of
the Russian Defence-Industrial Complex survival.

® Russian Ministry of Defence has started serial purchases of weapon and mil-
itary equipment, increased funding of research institutes, and proceeded to
signing of long-term (three-year) contracts;

® Whereas many problems of the state defence order are still not resolved (for
example, the deflator index problem), the Ministry of Defence has hardened
their position on national industry starting to import foreign weapon and mil-
itary equipment.

DEFINITION

As used in this article the state defence order (SDO) means the total amount
of public expenditures spent on maintenance and modernization of the exist-
ing weapons and military equipment, procurement of the new ones as well as
on research and development for the benefit of only the Russian Armed Forces.
In other words, the state defence order of other defence agencies is not consid-
ered in the article.

GENERAL SITUATION

Rapid growth of the Russian state defence order started in 2005, when it was
increased by one third compared to the previous year and was equal to 148 bin
roubles. A year later the State Arms Programme for 2007-2015 was approved
(SAP-2015). Due to the growing military financing (see Fig. 1) this programme
was the first in Russia to be really executed. This allowed the industry to begin
drawing up more or less long-term production plans.

In general, one can affirm that nowadays the state defence order is a determin-
ing factor for the Russian Defence-Industrial Complex and an efficient tool of
the state industrial policy. Since 2005 the state defence order has been exceed-
ing the country’s military export volume (see Fig. 2) and this is the first prereg-
uisite for the steady work of not only export-oriented enterprises but also all en-
terprises of the Russian Defence-Industrial Complex. It is wide-known that up
to the middle of the noughties stable economic development was demonstrat-
ed by only those businesses whose output was in demand abroad, others were
barely able to make ends meet.

The exact range of weaponry purchased within the SAP-2015 is unknown, how-
ever in 2006 the Russian Ministry of Defence announced the expected figures.
‘The programme provides for the equipping of 200 formations and units. The
Russian Armed Forces will receive about 3 000 pieces of different new arma-
ments and more than 5 000 pieces of multi-purpose modernized arms. The
Army and The Airborne Forces will be supplied with new modernized weapon-
ry. And this is more than 300 battalions and several missile brigades. The Air
Forces and Air Defence Forces will get more than 1 000 weapons systems of
frontline and army aviation. Several dozens of ships and submarines, including
5 strategic missile carriers will be delivered to the Navy

In terms of 2005 prices it was planned to allocate 4.94 trillion roubles to the
SAP-2015, 4.51 trillion roubles of which (91%) were meant for the Ministry of
Defence. 63% of the total sum was planned fo spend on new weapon and mili-
tary equipment and 20% of the programme budget was assigned to research
institutes

It seems that from the point of view of financing the SAP-2015 is divided into
2 stages: 2007-2010 and 2011-2015 as it is planned to increase purchases for
many kinds of weapon and military equipment right after 2010. Besides this,
the programme provides for a possible correction in 2011. This is proved by the
latest preparation and approval of the State Arms Programme for 2011-2020
which is obviously based on the second stage of the SAP-2015 but is complet-
ed and extended with regard to new realities such as ‘new aspect’ of the Rus-
sian Armed Forces and comprehension of the results of the war in Georgia in
August 2008.

The SAP-2015 important innovation is the adoption of three-year programme.
In the meanwhile the execution of these confracts has been challenged by a
number of problems caused in the first place by the lameness of the price de-
flator index mechanism which used to make such contracts loss-making for the
industry. Thus, despite that the idea of the transmission to medium-term pur-
chase confracting is in general correct, in practice it faces traditional unsettled
issues. Other traditional problems include high credit rates and the lack of the
prime contractor’s influence on prices set by the producers of the second level
of cooperation.

And finally, a new state defence order trend that received various opinions in
the media was the growing export of weapon and military equipment from for-
eign businesses. Until recently only single purchases for the Army Forces were
made, but the potential purchase of several universal assault landing ships of
the Mistral type can dramatically increase the share of foreign weaponry in the
Russian Army.

In August 2009 the Russian government indicated new priorities of military
construction. The key priorities include the development of nuclear potential
and means of ballistic missile defence; equipment of the Army with modern mis-
sile strike systems; control, reconnaissance, and communications systems; as
well as the consolidation of military infrastructure These changes in the pri-
orities were partly provoked by the Russian-Georgian war in 2008; as a result,
the SAP-2015 was completed with such a task as ‘reinforcement of the contin-
gent of our Armed Forces and the construction of the corresponding military
infrastructure in the most important strategic directions, including the South-
ern one, and the modernization of the Black Sea Fleet’

STRATEGIC NUCLEAR FORCES

The priority of the financing of the Strategic Nuclear Forces in Russia has never
been doubted. During the noughties however the relative share of the Strategic
Nuclear Forces in the defence budget has been reducing which is obviously con-
nected not with the decrease of the Strategic Nuclear Forces priority, but with
the growth of the absolute budget of the Ministry of Defence. In 1999-2000
nearly 95% of the state defence order was allocated to the Strategic Nucle-
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ar Forces, whereas in 2007 the nuclear sector re-
ceived only 23% of the financing. It is likely that in
the following years this figure did not change which
is indirectly confirmed by the fact that according fo
the SAP-2015 20% of the budget is allocated fo the
purchase of weapon and military equipment for the
Strategic Nuclear Forces.

The major purchase programmes are the RT-2UTT-
Kh Topol-M and the RC-24 Yars intercontinen-
tal ballistic missiles, the development of the latter
was completed within the SAP-2015. In the period
from 2007 o 2009 24 Topol-M missiles (including
15 mobile ones) and 3 first serial mobile Yars mis-
siles were purchased. Moreover, the Ministry of De-
fence continued financing maintenance of the fol-
lowing missile systems of the previous generation
to keep them in the working condition: R-36M/M2,
UR-100NUTTKh, and RT-2PM. It is obvious that in
2015-2017 the funding for the maintenance of old
systems will decrease which in case of preservation
of the current purchase level of new intercontinen-
tal ballistic missiles means a general reduction in
the share of the expenses on the Strategic Nucle-
ar Forces.

At the same time the Naval Nuclear share is like-
ly to increase. Af present the main financed pro-
grammes are construction of the SSBN strategic
submarines of Type 955, and development of their
main weapon, the Bulava-30 ballistic missiles. In
spite of the fact that the pre-launch construction
of the Yuri Dolgoruky SSBN strategic submarine of
955 Type was successfully completed in 2008 and
the submarine has been tested since 2009, the pro-
gramme is still in suspense because of the Bulava

failed launchings. At the same time the Alexander
Nevsky and Vladimir Monomakh SSBN strategic
submarines of 955A Type are under construction
and building of the Svyatitel Nikolai, the fourth
SSBN strategic submarine of this type, has been
commenced.

Together with the construction of SSBN strate-
gic submarines of the fourth generation the in-
dustry is engaged in modernization of the previ-
ous generation of SSBN strategic submarines of
Types 667BDRM and 667BDR that are the basis of
the Naval Nuclear Forces. In 2007-2009 the repair
works of two SSBN strategic submarines of Types
667BDRM and 667BDR were finished and nearly
20 R-29PMU-2 Sineva ballistic missiles were pur-
chased for them, their production being conduct-
ed on a long-term contract basis. As of the begin-
ning of 2008 Krasnoyarsk Machine-Building Plant
was engaged in the production of the Sineva mis-
siles lasting till 2014.

The aviation component of the Strategic Nuclear
Forces was also financed and its main programme
was the purchase and modernization of the Tu-160
strategic bombers. In the period from 2007 to 2010
the Air Forces purchased one bomber finished from
the backlog and upgraded three combat Tu-95MS.
At the same time the repair works of the Tu-95MS
strategic bombers were conducted. It is also likely
that during this period testing of a new cruise mis-
sile was completed and its purchase will be carried
outin 2010.

Therefore, taking info account the amount of exe-
cuted work it can be said that the Strategic Nucle-
ar Forces prefer the naval component that receives
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major funding. In case of successful results of the
Bulava testing, expenses on strategic armaments
can even increase as it will be necessary fo buy am-
munition for the SSBN strategic submarines under
construction, i.e. from 16 to 20 missiles for each
cruiser and what is more the building of the SSBN
strategic submarines under construction will be ap-
parently sped up.

SPACE DEFENCE FORCES

Purchases for the Space Defence Forces are
characterised by stability. In the recent years the
Space Defence Forces has launched the equal
number of carrier rockets. There is a wide range
of the launched satellites: reconnaissance, com-
munications, radio relay satellites as well as sat-
ellites warning about a missile attack and navi-
gation. At the same fime considerable funds are
directed at the development of a carrier rocket of
new Angara type (and its ground infrastructure),
but the ready time is always shifted. The Space
Defence Forces are unlikely to witness escalat-
ing expenses.

Apart from the satellites, the conception of the mil-
itary space defence till 2016 involves the adoption
of the new Voronezh-DM radar missile warning sys-
tem and the Container, Nebo, Podlet, and Rezonans
over-the-horizon radar systems. In 2007-2008
the authorities of the Space Defence Forces con-
firmed their rejection to use radar missile warning
systems located outside Russia and are planning
to deploy two more radar missile warning systems
on the Russian territory - ‘closer to the Urals and
in the Far East’ All in all, the Ministry of Defence is
planning to acquire five or six Voronezh-DM radar
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missile warning systems in order fo create a com-
plete radar field over the territory of the country by
2015.

AIR FORCES

The most dynamic purchase development takes
place in the Air Forces. Itis 2007-2010 that the first
experimental models of the T-50 Russian fighter of
the fifth generation were completed and their test-
ing started. Most likely, the programme will be re-
ceiving financing remaining the most expensive for
the Air Forces. The production launch of pre-serial
planesin 2012 can even make this cost higher.
Besides this, the Air Forces have been intensify-
ing purchases of new equipment. In 2008-2009
delivery contracts for 130 planes were conclud-
ed. The most notable is the largest contract after
the break-up of the Soviet Union for the delivery
of 48 Su-35S fighters, 4 Su-30M2 fighters, and
12 Su-275M3 fighters for an overall amount of
80 bIn roubles. The second largest was the pur-
chase contract for 32 Su-34 combat bombers for
33.6 bin roubles.

With the SAP-2015 it is the first time after a 15-
year break that new aviation equipment has been
passed to the Air Forces. In 2007-2009 nearly
40 new planes were delivered to the Forces, al-
though the major part of these (31 pieces) was
MiG-29SMT/UBT purchased by the Ministry of
Defence after Algeria had refused to buy them.
It appears this bargain priced at 25 bin roubles
was not provided for in the SAP-2015 and was
an above-target purchase of the Air Forces. Then
the similar purchases of helicopters followed: the
industry manufactured about 40 helicopters for
the Russian Air Forces including nearly 20 brand
new Mi-28N combat helicopters. By 2010 some
27 planes and 50 helicopters more (including 8
Mi-28N and 6 Ka-52A helicopters) are supposed
to join the already purchased ones.

Serial production of the new 3RS S-400 air de-
fence missile system also fell on the period consid-
ered. In 2007-2010 two sets of 3RS S-400 were ad-
opted by the Forces and the delivery of 5 more is
scheduled for 2010. Apart from this, testing of the
Pantsir-S1 air defence missile system was complet-
ed and since 2009 the Forces have been supplied
with the system.

Aviation equipment repair and maintenance works

also took place. The main programmes were the
upgrading of the Su-27 fighters to the level of Su-
27SM, the Su-24M combat bombers to the level of
Su-27SM2, and the Su-25 attack aircrafts to the
level of Su-25SM. Alterations were introduced to
the MiG-31B fighters and a number of special-pur-
pose planes and military transport aircrafts, but the
scope of work was insignificant.

NAvY

For the last years the Navy was able to complete
some of the protracted construction projects of
the ships that were on the slipways since the Sovi-
et fime as well as fo start the new ones. In 2010 the
Navy managed to launch the Severodvinsk multi-
purpose nuclear submarine of Type 885, which is a
land-mark event in the programme realization, and
lay her sister ship, the Kazan multi-purpose nuclear
submarine, in 2009. In 2010 after six years of test-
ing the Saint-Petersburg lead diesel-electric sub-
marine of Type 677 was delivered to the Fleet and
in 2008 the Northern Fleet was supplied with the
Sarov experimental submarine of Type 20120. As
an implementation of one of the priorities indicat-
ed by the state defence order, the strengthening of
the Black Sea Fleet, the Novorossiysk diesel-elec-
tric submarine of Type 06363 was laid in August
2010 and two more sister ships are planned for the
end of the year.

However the purchase policy of the Navy became
widely known due to the discussion of the possibil-
ity fo purchase four French universal assault ships
of Mistral type. In case a confract is signed this pur-
chase can be the second largest for the Russian
Navy after the project to construct SSBN strategic
submarines (four diesel-electric submarines cost 2
bIn US dollars) having no precedent for a purchase
of such expensive foreign equipment.

The improvements are observed for the surface
fleet as well. Laid n 1986, the Yaroslav Mudry frig-
ate was finally completed; the Steregushchy lead
corvette of Type 20380 was adopted; and the Soo-
brazitelny, the first serial corvette of the type was
launched. The Soviet Navy Admiral Gorshkov lead
frigate of Type 22350 was being built, and in 2009
the Admiral Kasatonov sister ship was laid. It is
likely that by the end of 2010 three more frigates
on the basis of the modified Type 11356 Ship will
have been laid for the Black Sea Fleet. Besides this,
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in 2007-2009 the fleet adopted one ocean mine-
sweeper of Type 02668 and 5 landing crafts. In Au-
gust 2010 the Grad Sviyazhsk fast attack craft of
Type 21631 was laid. This ship will become a lead
ship for the series of 5.

Together with large combatants, the construction
of auxiliary vessels and boats was carried out (in
total 10 crafts were built).

The Navy also conducted repair and maintenance
of submarines and surface ships. Apart from stra-
tegic missile carriers, in 2007-2009 the Navy re-
paired 4 nuclear submarines and 1 diesel-electric
submarine, as well as several first-rank and sec-
ond-rank ships, including the Soviet Navy Admiral
Kuznetsov aircraft-carrying heavy cruiser. Howev-
erin 2009 repair financing was cut down which im-
mediately slowed down repair of, for instance, Type
949A and 971 nuclear submarines of the Northern
Fleet.

ARMY FORCES

During the period under review the Army Forces did
not experience any serious changes in the spheres
of purchase policy and financing. The analysis of
the dynamics of weapons and military equipment
purchases shows that the Army Forces carry on
their planned adoption of the T-90A tanks (nearly
156 tanks were purchased), the modernized T-72BA
tanks (nearly 100 pieces) and well-tested models
of BTR-80, BMP-3 and BMD-3/4 (all in all, several
hundreds of different armoured vehicles). Several
Tiger and Dozor armoured vehicles were also pur-
chased. The annual automobile purchase and the
purchase/repair of artillery pieces also remained
at the same level. At the same time the purchase
of new Iskander-M tactical military missile system
faced some challenges: for the period of three year
only fwo sets of the system were adopted.

One of the specific features of the Army Forces pur-
chase policy which is worth noting is the refusal of
the Ministry of Defence to finance a number of re-
search institutes (for instance, development of the
tank of the new generation known as Object 195 or
the Coalitsia-SV self-propelled artillery system) and
the first cases of purchasing arms and its compo-
nents from foreign producers. For example, Israe-
li unmanned aerial vehicles, French Thales Cathe-
rine thermal imagers, and Italian IVECO LMV light
armoured vehicles.
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ABToMo6unb MYC / Emergency vehicle

ABTOMOGUNb «Ma3enb» peaHumauuna / Gazel Intensive Care Vehicle

OcHaleHue aBToMo6unsa ckopont nomoum / Ambulance vehicle equipment
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CNELUANTNZNPOBAHHDIE
ABTOMOBWIN
HA CJTYHBE MYC

B upe3BblyaiHbIX CUTYaLMAX HAa NOMOLLb
nasM  NpuxoaaT cnacatenu, 6pura-
Abl CKOpPO MOMOLLX U ApYyrue cnyxobil.
[N BbINONHEHUSA CBOMX (PYHKLUMIA OHU
MCNONb3YIOT CNelnanm3npoBaHHbie aBTo-
mMobunun. Bo MHOrom ot KauyecTBa U hyHK-
LLMOHANbHOCTM 3TUX aBTOMOOWNEN 3aBU-
CAT YeNI0BEYECKMNE KU3HMU.

PV MPUHATUM pelleHns O 3aKynke cneuumanusunpo-
BaHHbIX aBTomobunen cnegyer o6patnTb BHUMAHWeE
Ha 3ProHOMMKY U YHKLMOHANBHOCTL CanoHa CrneLu-
anuMsnpoBaHHOro asTomobuns, 6yab To aBTOMOOMANb
MYC, naGopartopus uau aBTOMOGMAbL CKOPON Meau-
LMHCKOM nomolyn. Kaxablii cneasTomo6unb, Kak npasuio, ocHa-
waetcs 60MbWUM KOMYECTBOM AOMNONHUTENBHOTO 060pyA0BaHNMSA:
meauuuHckoro (aedubpunnaTopsbl, MHranaTopbl, annaparbl UCKYC-
CTBEHHOI BEHTUNALMM NETKMX U Ap.), CnacaTenbHOro (3nekTpone-
GEAKN, TMAPONHCTPYMEHT M Ap.), BCMOMOraTeibHOro (aBTOHOMHbIe
3NEKTPOCTAHLMM, TMAPOCTAHL UM, KOMIPECCopbl, Fra30Bble aHann3a-
Topbl U Ap.). OT yao6cTBa pacnonoxeHus AaHHOro o6opyaoBaHus,
BO3MOMHOCTM NETKOro A0CTyNa K Hemy, 3aBUCUT Bpemsi, Heobxo-
AVIMOE [Nl CNaceHus XW3HW YyenoBeka. TONbKO NpeAnpusTMe-npo-
U3BOAMTENb, pacrnofarakliee CUIbHbIM KOHCTPYKTOPCKUM 6lopo,
COGCTBEHHBIM MOArOTOBUTENbHLIM NPOWU3BOACTBOM, Mebe/bHbIM
Y4aCTKOM, APYrvMK BCMOMOTaTebHbIMU Y4acTKamMn U OCHOBHbIM
c60pOYHBIM NPOM3BOACTBOM C OMbITHBIMU KBanU(ULMPOBAHHLIMU
pabounmu, cnocobHo 3dhdEKTMBHO pelwmnTb NoCTaBNeHHYl0 3aja-
uy. BawHbIM thakTopom, obecneyrBaoLMM BbICOKYIO HALEKHOCTb
cneunanm3nMpoBaHHOro aBToMobuns, TaKxe ABAAETCA UCNONb30Ba-
HUe B OTAENKe CafoHa aBTOMOOUIA KayeCTBEHHbIX MaTepuanos u
KOMMAEKTYIOL KX, @ TAKKe YyCTaHOBKA B aBTOMO6U/Ib 060pya0BaHus
NpoBepeHHbIX HUPM-U3roTOBUTENE.
Hawe npeanpustue «lpoMmbilifeHHblE TEXHONOMUU» BEeAET CBOIO
ncroputo ¢ 1996 roaa. VMisHayanbHO Mbl BbILLAN HA PbIHOK KaK npo-
U3BOACTBEHHOE NpeAnpusaTMe, CNocobHOe peLaTb COXHbIE TEXHO-
Nornyeckre 3agadn. Y Hac orpomHbiil onbIT B pa3paboTke v npo-
M3BOACTBE CMELMUANM3MPOBAHHLIX aBTOMOGUNEN ANA Pas3fnYHbIX
cnyw6: MUC, 3apaBooxpaHeHus, razosoi ciyx6sl, MBJ, npokypa-
Typbl 1 Ap. Haw onbIT NOCTOAHHO NononHAeTca 6narogapsa 0T3biBam
HallKX NoKynaTtenemn No 3kcnayaTauum malmH. Bece pabotsl Boinon-
HAOTCA CTPOro B COOTBETCTBMM C PEKOMeHAAUUsMU 3aBOLOB-U3-
rotosuTesnein 6a3oBbix aBToMmobuen. VimewoTcs Bce Heobxoaumble
cepTMduKaTbl COOTBETCTBUSA, 0406peHUs TNa TPAHCMOPTHOIO Cpea-
CTBa, PErucTpauuoHHbie y0CTOBEPEHUS 1 NPOYME pernameHTupy-
lolme OKYMeHTbl. MPOM3BOACTBO OPraHW30BaHO MasbiMK CepUs-
MW, Ha Kawzabli 3aKa3 BbIAETCA KOHCTPYKTOPCKAA [LOKYMeHTaums.
PaboTbl BbINMONHAIOTCA HA BbICOKOTEXHONOMMYHOM 06OPYAOBAHUM
¢ YNY. Bepywime KOHCTPYKTOPbI CNOCOOHbI pelwatb ntobbie 3apaun
Nno KOMMOHOBKE CafioHa MHAMBUAYANbHO 1A KAXAOMO 3aKasumKa.



EMERGENCY SITUATIONS

B oTnenke canoHa Mbl NpYMeHseM antoMUHWIA, HEPXKaBenKy, KOM-
No3uTHbIE Matepuanbl, B TOM Yucie NO HOBeWLWel eBpOnencKon
TEXHON0rUM, NNacTuK. Mpu 3Tom Mbl onpeaensiem Ans mebenu cpok
cnyx6bl 5 net. Mo Balwemy xenaHuo kKBanuduuMpoBaHHbie cnewuna-
ANUCTbI NoabepyT ans asTomobunein 060pynoBaHMue U3BECTHbIX Opra-
HU3aLMI-U3rOTOBUTENEI, KAK OTEYECTBEHHDIX, TaK U 3apybexHbIX,
KoTopoe 6GyaeT pasmelleHo B canoHe B Hanbonee yno6Hom mecte
ANS ero UCMoib30BaHusA, ¢ HaféxHol duKcayuneir. JononHuTenb-
HbIM HaLIMM NPEUMYLLECTBOM CAYIUT Hanuume co6CTBEHHON Npo-
13B0/ACTBEHHOM 6a3bl B 5000 M2, ABTOMOOUIN MOTYT 6bITh BbIMOJIHE-
Hbl Ha pa3nnyHbIX 6a3oBbix Waccu: A3, «Popax», «PonbKcBareH»,
«Mepcepec». Hawu cneumanbHble aBToMoOMAKM — rapaHTus Kaue-
CTBA W HU3KOM LieHbI.

SPECIAL-PURPOSE VEHICLES
HELPING EMERCOM

The rescuers, accident-assistant squads
and other services come to help people who
faced emergency situations. Special vehicles
facilitate their job. Such vehicles are of great
importance as people’s lives depend to a large
extent on their quality and functionality.

Considering procurement of special-purpose vehicles one should take note of ABTOMOGUAL «Caako» peanumaums / Sadko Intensive Care Vehicle
their ergonomics and functionality of their passenger compartments, wheth-
er it is an EMERCOM vebhicle, laboratory or an ambulance. Every special-pur-
pose vehicle is usually equipped with various extra facilities: Medical (defibril-
lators, inspirators, lung motors, etc.), rescue (electric winches, hydraulic tools,
etc.), ancillary (autonomous power plants, hydraulic stations, compressors, gas
analyzer, etc.) The convenient layout of such equipment and its easy access al-
lows gaining time while saving a human life. A manufacturer, featuring an expe-
rienced design bureau, pilot production, furniture floors, other ancillary floors
and a main assembly shop with skilled labour force, can meet the challenge only.
High reliability of a special-purpose vehicle is mainly provided by sound trim
materials and parts, and equipment of approved manufacturers.
Promyshlennye Technologii was founded in 1996 and entered market as a pro-
duction facility capable of meeting manufacturing challenges. We have got a
wealth of experience in production of special-purpose vehicles for various ser-
vices: EMERCOM, PHS, gas service, police, government attorney, etc. Good ref-
erences of our customers speak for our growing experience. All activities are
carried out in strict adherence to recommendations of base vehicles manufac-
turers; all required Compliance Certificates, Type Approvals of vehicles, Regis-
tration Certificates and other regulating documents are available. Our produc-
tion is set up on the principle of limited edition. Each order is supported with
design documentation. The activities are carried out on high-technology equip-
ment including foreign NC. Chief designers can customize any trim arrange-
ments. The interior trim is made from aluminium, stainless steel, composite ma-
terials, including those created by innovative European technology, plastic. We
guarantee a five-year durability of the furniture. Upon your request, qualified
specialists can choose equipment for vehicles manufactured by well-known
motor plants, both Russian and foreign ones, make convenient arrangement in
a trim and proper fixation. Meanwhile, our prices remain among the lowest ones
thanks to process optimization, own 5 000 m? production site, and low over-
head costs. Special-purpose vehicles may be constructed using various base
units: GAS, Ford, Volkswagen, Mercedes. We stake our lives on the quality and
low price of our special-purpose vehicles.

@ TiXkoRo HHa
000 «[MpomTex»
603065, HmxHuin Hosropog, yn. lNepexogHukoBa, a. 1/
Ten./dakc: +7 (831) 298-13-70, 298-13-74
®dakc: +7 (831) 297-79-66
Email: info.com@promteh-nn.ru OcHauieHune aBToMo6uAs «Co60/Ib» BOBHHOrO A5l NepeBO3KU paHeHbIX /
http://www.promteh-nn.ru Equipment for Sobol Military Vehicle for Transportation of the Wounded
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ABTOMOGMNL «COGONBY» BOEHHBIN ANA NEPEBO3KN PpaHeHbIX /
Sobol Military Vehicle for Transportation of the Wounded

Mpoaykumna ceptuduumnposara



O OcHallieHVe aBapUNHO-CrnacaTesibHbIX MaLUMH

O Co3paHue opurMHaJIbHbIX KOMMOHOBOK CreLIaBTOMOOWIIEN
O [Mpon3BoACTBO TPEHAKEPHOTO KOMIIEKCA [1sl TPEHUPOBKU Criacatenell Y MOoXKapHbIX

O lNpoun3BoaCcTBO aBTOMOGUIIbHOIO TPEHKEPA A1l OOy4eHUs1 cracarenei,
paboTaroLmx ¢ noctpagasiummy B ITI1

O Pa3paboTka, U3roToB/IEHNE U MOCTaBKA aBaPUNHO-CNacaTeslbHOro
U CTPOUTENIBHOTO TMIAPOUHCTPYMEHTA

000 “dupma CMPYT”, 140100, r. PameHckoe, yn. 100-i Ceupckon OAusmann, a. 11, 3aBog, “TexHonpunbop”, Ten./dakc: (49646) 7 35 62, 4 58 84,
[ns noutel: 140184, Poccusi, MockoBckas 0671., . XXykoBckuid, a/a 307, e-mail: sprut@aviel.ru www.sprut.com
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CUCTEMbI BE3ONACHOCTU HA XXEJIESBHOAOPOXHOM
U ABTOMOBWJIbHOM TPAHCINOPTE

-
v
Vigiton®

HTEHCUBHOE MPOHWUKHOBEHWE COX-
HbIX TEXHUYECKUX CUCTEM MPaKTU-
Yecku BO BCe cdepbl AEATENbHOCTH
coBpemeHHoro obuiectea obycnosnuBaer
BO3paCTalolLyto HAarpy3Ky Ha «4enoBeKa-one-
patopa». IT0 OTHOCUTCA K aBWa- U 3HEProau-
cnetyepam, LWTypMaHam, pyfieBbiM, BOAUTE-
NIAM TPAHCMOPTHLIX CPeAcTB U ap. Bo Bcex
3TUX CUCTEMAXx Ha onepaTopoB BO3NaralTcs
BaX{Hble 3aJaun No aHanusy uHdopmaumu,
yNpaBAeHWio 1 B3aUMOAENCTBUIO C BXOAA-
WUMU B CMCTEMY YCTPOMCTBAMM WAW BHeLL-
Hell cpepoi. Hap&xHOCTb onepaTopcKow
AEATEeNbHOCTY B 3HAUUTENLHOM CTeneHn 0by-
C/I0BIMBAETCA PaboTOCnoco6HOCTLIO — CBOM-
CTBOM, nNpeaonpeaensembiM COCTOSHUEM
DU3NONOTNYECKMX N NCUXMYECKMX PYHKLMIA
OpraHM3mMa M XapaKTepusylwum cnocob-
HOCTb YCMELWHO BECTU OnpeaenéHHylo aes-
TenbHOCTb. CHUKEHWE ypoBHA paboTocro-
co6HOCTV onepaTtopa NPMBOANT K OLWMGKam
B paboTe 1 YpeBaTo IKOHOMUYECKUMU NOTe-
pAMM, @ 3a4aCTyl0 U YeNOBEYECKUMM HKepT-
BaMU.
3A0 «HEMPOKOM>» 6onblue 20 neT BbinycKa-
€T U3AeNns, CHUXKaloWMe HeraTuBHoe BUSA-

HUe «4enoBeyeckoro daktopa» B cUCTEMAX
«4yenoseK-malumHa». Bce pa3pabotku Kom-
naHuM nofuMHeHsl obLiei KoHLenuun: Bce-
CTOPOHHW MOHUTOPUHT OnepaTopa Kak Hau-
MeHee HafiEXHOro 1 Hanbonee U3MEHYNBOrO
3NemeHTa cuctemsl. NprmeHeHne nogo6Ho-
ro KOHUENTyalbHOro MoAxoAa no3Bonser
BbIABUTL /IOfEN, HENPUrOAHBIX ANA onepa-
TOPCKOW LeATeNbHOCTU; onpenenutb yHK-
L{MOHA/IbHYIO0 TOTOBHOCTb COTPYAHMKA K Hava-
ny paboTel, a Takke o6ecneyunts Tpedyemyio
paboTocnocobHocTb B Npouecce paboTbl. B
HacTosuee Bpems pa3paboTKU KoMNaHuu,
MCMOMb3yIoWMEe TEXHONOTMIO KOHTPONS ore-
paropa, Haubonee BocTpe6OBaHbl Ha e-
N1€3HOJOPOKHOM W aBTOMOGMILHOM TpaHC-
nopre.

Bonbwe yem Ha 4000 NOKOMOTMBAX, 3KC-
nAyaTMpyembiX Ha CETU KeNnesHblx [Opor
PO, npumeHsietcs TenemexaHudyeckas cu-
CTeMa KOHTPONs GOAPCTBOBAHUSA MalUMHU-
cta (TCKBM). Cuctema otcnexusaet paboto-
CNoco6HOCTb MALIMHICTA U NPY BbIABAEHUN
NPU3HAKOB CHUXEHUA PaboToCnoCoBHOCTM
1 OTCYTCTBUM PeaKL MM MallMHICTA Ha 3anpo-
Cbl CUCTEMbI BbIAAET KOMaHAY Ha BKAKYEHWE
aBTOMATMYECKOro TOPMOXKEHUS NOE3Aa.

[na nosblweHus TpaHcnopTtHon 6Gesonac-
HOCTM Ha aBTOMOGWAsAX YyCTaHaBNMBAETCs
cucTema noAAepxaHus pabotocnocobHo-
ctn Bogutena Vigiton®. B cnyvae cHueHus
paboTtocnoco6HOCTM  cucTema  OMoBelya-
€T BOAMTENS 3BYKOBbIM curHanom. Vigiton®
no3soseT nepeaasars MHMOPMaLUIO O CO-
CTOSHUM BOAWTENA B LLEHTPbI MOHUTOPUWHIA
aBTOTpaHcnopra v MHhOOPMUPOBaATL APYruX

YYACTHUKOB [ABVXEHUA MYyTEM BKAOYEHMA
ABapUHOMN CUrHanM3aumu.

[ins aBTOHOMHOTO onpeaeneHus paborocno-
COGHOCTV BOAWUTENA MpeaHasHayeH npubop
Driwell®. OcHoBHbIM OTIMYMEM 3TOTO NPUBO-
pa OT NePEYNCNEHHBIX BbIlUE CUCTEM ABNAET-
sl 70, 4TO NPUBOP BbINONHAET YHKUMIO UH-
(hopMMpPOBaHMA BOANTENSA O €ro COCTOAHMUM,
HO He conpAraeTca ¢ APYrMMU cucTemamu.
B cnyyae BbisBNeHUs NPU3HAKOB rIyGOKOM
penakcauuu (NpeawecTByiollein ApemoTe)
Driwell® onoseuaer BoaUTeNs CBETOBbIM,
3BYKOBbIM CUrHanamu u subpatumeii. lMpo-
CTOTa KOHCTPYKLMW MO3BOMSET MPUMEHATb
3TO U3genne Kak npodeccrmoHanam, Tak u
nobutensm.

YcneLiHbli onbIT BHegpeHus cuctem 6esonac-
HOCTV Ha eNe3HOA0POXHOM 1 aBTOMOOUNb-
HOM TpaHcnopTe HarfsAHO AOKa3blBaeT 3¢-
thextneHoCcTb pewennii 3A0 «HEMPOKOM».
MpUMeHEHME 3TUX TEXHONOTUIA B APYruX 06-
NacTAX NO3BONNUT NOBbLICUTb HAAEMHOCTb One-
paTopCcKON AEATENbHOCTU B CUCTEME «Y€No-
BEK-MallnHa».

TCKBM

SAFETY SYSTEMS FOR RAILWAY AND MOTOR TRANSPORT

The intense adoption of sophisticated engineering
systems in all spheres of activities of a modern soci-
ety makes for the increasing human operator’s load.
This refers fo air traffic controllers, power dispatch-
ers, navigators, steersmen, vehicle drivers, etc. In all
systems operators face important tasks to analyze in-
formation, control and interaction with devices and ex-
ternal environment as a part of the systems. Reliabili-
ty of operator’s work to a large degree depends on the
work efficiency, a quality predetermined by the state of
physiological and mental functions of a body and char-
acterizing the ability fo perform the work successful-
ly. Operator’s work performance degradation results
in work errors and is fraught with economic and often
human losses.

For more than 20 years NEUROCOM JSC has been
manufacturing products that lower negative influence
of the human factor in the man-machine system. All the
developments of the enterprise are carried out in ac-
cordance with the concept of all-round monitoring of
an operator as the least reliable and most unsteady sys-
tem element. Such a conceptual approach helps to de-
tect people that are not fit for the operator job, define

functional readiness of an employee to start their work
as well as provide the required efficiency in the work-
ing process. At present company’s developments in-
volving the technology of operator control are mostly
in demand for railway and motor transport.

The Engine Driver Vigilance Telemetric Control System
is already installed in more than 4 thousand locomo-
tives operating on Russian railroads. The system moni-
tors driver’s vigilance and gives a command to perform
frain automatic braking if the system indicates signs
of driver’s vigilance degradation and does not receive
driver’s reaction to its requests.

To increase transport safety the Vigiton® Driver Vigi-
lance Telemetric Control System is installed in vehicles.
In case of vigilance degradation the system warns the
driver with a sound signal. Vigiton® fransmits informa-
tion on the driver's condition to the motor transport
monitoring system and informs other road users by
producing an alarm signal.

For the autonomic defection of driver’s vigilance the
Driwell® device is used. The major difference of the de-
vice from the equipment described above is that the de-
vice informs the driver about his condition but is not
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connected with other systems. In case of detecting
signs of deep relaxation (followed by drowsiness) Dri-
well® warns the driver with light and sound signals and
vibration. The simple design makes the device suitable
for both professionals and amateurs.

The successful application of safety systems fo railway
and motor transport is an illustrative example of the ef-
ficiency of NEUROCOM JSC products. Adopting these
technologies in other spheres will increase reliability of
operator’s work in the man-machine system.

NEUEGCON

3A0 «<HEMPOKOM»

NEUROCOM JSC

111250, MockBa, HepreTuveckuii npoesy, 4. 6
6 Energetichesky Proezd, Moscow, 111250

+7 (495) 362-71-21, 362-79-07

+7 (495) 362-71-43

E-mail: auto@neurocom.ru
http://www.neurocom.ru



CTPATETMN

PA3PABOTKW «BOEHMEXA» UMEIOT PbIHOYHbIN MOTEHLWAN,
KAK B POCCUU, TAK U 3A PYBEXKOM

lOpwnit 3arawBuan, nepBbIi NpopeKTop -
NPOpPeKTOp N0 Hay4YHOWN U UHHOBALMOHHOMN
neAatenbHocTn BI'TY «BOEHMEX»
(CankT-TMeTepbypr)

Yuri Zagashvili, first pro-rector, pro-rector of
research and innovation activity, VOENMEKH,
St. Petersburg

BITY «BOEHMEX» um. [l. ®. Ycturosa (BITY)
ABAAETCA 06Lenpu3HaHHbIM  y4ebHbIM 1
HayYHbIM LEHTPOM BbICOKOTEXHOMNOMMYHO-
ro CeKtopa 3KOHOMMKM Poccun. OCHOBHbI-
MW Hay4HO-TEXHUYECKUMU HanpaBleHUsAMM,
B KOTOpPbIX BITY nmeeT cepbé3HbIN Hay4YHbIN
1 KaapoBbli 3a4eN U KOTOpbIe UMEKT Npuo-
puTETHOE 3HaueHue ans obecneyeHus o6o-
POHOCMNOCOBHOCT U MHHOBALMOHHOMO pas-
BUTUS NPOMBbILLIEHHOCTM CTPaHbI, ABNSAOTCA:
nccnefoBaHue, NPOEKTUPOBAHWE U MUCMbI-
TaHUe PaKEeTHO-KOCMUYECKOW TEXHUKU; me-
XaHMKa WWUAKOCTU U ra30B; ONTOTEXHUKA U
HaHO3/MIEKTPOHWMKA; Goenpunackl U CTPENKO-
BO-NyLWIEYHOE BOOPYKEHWNE; (HDUNKO-TEXHU-
yecKue O0CHOBbI Pa3paboTKM 1 NpUMEHEHUs
BbICOKOTEMMNEPATYPHbIX PEAKTOPOB; Manora-
GapuTHble 6ecnunoTHbIe NeTaTeNbHble anna-
paTbl; KOMMO3WULMOHHbIE MaTepMabl U KOH-
CTPYKUMM; MeTOAbl W cpeactBa o06paboTku
MHdopMaLuM; MexaTpoHWKa M poboToTex-
HWUKa; 3KOJNOrUsA, NpoMmbliuneHHas be3onac-
HOCTb 11 OXpaHa OKpyaloLLeii cpeapl.
Bbigenum npopbiBHble pa3paboTku, Umeto-
W1e 3HAYUTENbHBIA PbIHOYHBIA MOTeHUMan,
Kak B Poccuu, Tak 1 3a pybexom.

Tak, Ha 6a3e gocTeHuid B obnactu pake-
TOCTPOEHWst pa3paboTaHbl, 3anareHToBaHbl
M UCMbITaHbl MHOTOLENEBbIE BbICOKOTEMIE-
paTypHble NPAMOTOYHbIE PEAKTOPbl, TEXHU-

YeCKMe XapaKTepPUCTUKN KOTOPbIX He UMeIoT
aHanoroB B Mvpe U MPUMEHEHWE KOTOPbIX
OTKPbIBAET BO3MOMHOCTb TEXHOMOMMYECKO-
ro NpopbIiBa AN MHOMMX NPOMU3BOACTB. B nx
yncne: manas u CpefHAA 3HepreTuka; Bblco-
K03 heKTMBHOE NPOMU3BOACTBO BOAOPOAA;
HedTexnmmyeckue 3aBofbl (BbICOKOI(dEK-
TUBHble YCTAaHOBKM NPOWM3BOACTBA CUHTE3-
rasa, 3TaHosa, 3TU/eHa, BbICOKOOKTAHOBbIX
GeH3MHOB U1 Aip.); BbICOKO3((HEKTHBHbIE 3KO-
JIOTMYECKU Y1CTble MPOM3BOACTBA MO nepe-
paboTKe 0TX0A0B, TOKCUYHBIX U 0COGO TOK-
CWYHBIX, B TOM 4MCNe XJIOPCOAEPMALLUX
BeLLECTB; 3aBOAbI MO YTUAM3ALMM MOMYTHbIX
ra3oB He(TAHbIX MECTOPOXAEHUIA.

3acnyxeHHbIM aBTopuTeTom B Poccum u 3a
py6exom nonb3yeTcs Hay4yHas LWKona no on-
TOTexHuKe. B IHCTUTYTE na3epHON TEXHWKN 1
TexHonoruii BITY co3faHbl: MOLHblE NPOTOY-
Hble ra30Bble fa3epbl, B YaCTHOCTH, XUMUYe-
CKUWA KNCNOPOZA-NOAHBIV Na3ep MOLHOCTbIO
15 KBT; mobunbHble JINJAPHbIE KOMMIEKCHI
A5l 3KONI0MMYEeCKOro MOHUTOPMHTa atmocde-
pbl. HoBenwmmmn paspabotkamu sBNAOTCA:
BeTposble JIN[APbI Ana MeTeoponornyecKo-
ro obecnedyeHus asuauuMoHHOW Ge3onac-
HOCTW B paiioHax asponopTos; npubop ans
AVCTAHLMOHHOTO OBHapyXeHus napos an-
KOTONA B CaNoHe [BWXKYLLErocs aBToMobU-
ns («anKonasep»); CYATLIBATENN NACMOPTHO-
BM30BbIX JOKYMEHTOB, B TOM YKC/e HOBOIO
NOKONEHNs1 — BUOMETPUYECKMX U OCHALLEH-
HbIX MUKPOUMNAMUN PAAMOYACTOTHON UAEHTM-
(hu1KaLum; NnopTaTMBHLIA Npubop Ans onepa-

XVUMUYECKNUA KNCNOPOAHO-OAHBIN Nasep
Chemical Oxygen lodine Laser
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TUBHOrO OGHaPYXEHMs CEeA0BbIX KOMYECTB
B3pbIBYATbIX BELLECTB.

YyéHbimmn BITY 1 ®TU um. A. ®. Nodde PAH
pa3pabotaHa 6a3oBas TexHOMOrMs Co3Aa-
HWA MONHOCTBIO ONTUYECKUX KOMMYTaTopoB
ANS COBPEMEHHbIX U NepCneKTUBHbIX CeTei
CBA3M C KOMMYyTaLMei naketos. BHegpeHue
TaKMX KOMMYTaTOPOB MO3BO/UT HA NOPALKU
yBENNYUTL ObICTPOAEICTBME U HAAEKHOCTb
ceTen. JDTUMM Ke KONNEeKTUBamMu BeAETCA
paspaboTka 6a30BbIX TEXHOMOTMIA, MPOEKT-
HO-KOHCTPYKTOPCKOM [OKYMEHTauMM 1 Co3-
AaHWe Ha UMX OCHOBE OMbITHbIX 00PasLoB
OMNTO3/IEKTPOHHON 31eMeHTHON 6a3bl — do-
TONPUEMHBIX W CBETOU3NYYAKLMX [MOLO0B
rny6oKoro ynbTpac1oneToBoro AuanasoHa
(250-350 HM) AnA «CONHEYHO-CNenbiX» Aat-
YMKOB PA3NMYHOIO HasHadeHus, nNpubopos
yNbTparoNeToBON CNEKTPOCKONMUN 1 aKTUB-
Horo Y®-Bo3aeiMcTBUSA Ha pasnuyHble cpefbl,
6ronornyecKne n MeauLNHCKNe 06beKTbl.

B BITY npoBoasTtca paboTtbl Mo co3aaHuio
ManorabapuTHbIX aBTOHOMHbIX POBOTOTEX-
HUdyecknx cuctem. Co3naH KOMMNEKC Manbix
6ecnuioTHbIX NeTaTeNibHbIX annaparos Ans
obecneyeHns HarnagHoOM M JOCTOBEPHOM
KOOPAMHATHO-NPUBA3aHHON  BUAEOUHDOP-
Mauvein 0 3afaHHOM parioHe MeCTHOCTH,
OMEepaTVBHOTO BCECTOPOHHETO  M3Yy4YeHMs
1N OOHOBMEHMS 3NEKTPOHHBLIX KapT MeCTHo-
cTn, obecneyeHuns ycToiuMBON BUAEOCBA3M
MEXay NoABUMHbIMU aboHeHTaMM Ha AaH-
HOW TeppuTOpUM NPM 060CHOBAHWUM W NpU-
HATUW yNpaBNEHYECKUX PELIEHNTA.




Matepuanoseayeckoe HanpasfeHue CBA3aHO C NPUMeHeHneM Heme-
TaNINYECKNX KOMMO3ULMOHHbIX MaTepuanos. Peanusyetcs npoekt
no pa3paboTKe U UCCNefoBaHMI0 TEXHONOTUYECKUX METOA0B CO34a-
HUA KOMMO3WLMOHHBIX MaTepuanoB Ha OCHOBE NMONMMEPHOMN, yrie-
POLHOW M Kepamuyeckon matpuu, MoAMGULMPOBaHHbIX HaHOpas-
MepHbIMW KoMNoHeHTamu. O61acTb NPUMEHEHUS TaKMX KOMMNO3UTOB
BECbMa LUIMPOKA U BKOYaeT hPUKLUOHHbIE, aHTUPUKLMOHHbIE W
6annuctuyeckue npunoxenus. B nabopatopun «MHTennekTyanbHole
KOHCTPYKLMW» BefyTCA pa3paboTku pasmepo- 1 GopmocTabuibHbIX
KOHCTPYKLMIA Ha OCHOBE «UHTEN/IEKTYaNbHbIX» KOMMO3ULMOHHbIX Ma-
Tepuanos, cnocobHbIX aaanTpoBaTbCs K U3MEHSIOLUMMCS YCNOBUAM
BHELUHel cpefibl. 3T MaTepuanbl YHKLUOHWUPYIOT B YCIIOBUAX NOBbI-
LWEeHHOI paguaLmu, ryboKoro BaKyyma, LLMKIMYECKOro U3MEHeHHs
Temneparypbl, UMeT HE06X0ANMYIO ECTKOCTb, MPOYHOCTb U 3a[aH-
HbI ypoBeHb AemnpoBaHus.

STRATEGY

B 061acTv MmexaTpoHUKM pa3paboTaHbl BbICOKOTOUYHbIE AATYUKM Y10~
BbIX NEPEMeLLeHNit 1 undpoBble NpeobpasoBateny yrna, UMeroLLme
[0 24 pa3pagoBs v obecneynBaloLLe NOrPELIHOCTU MeHblue 1 yrio-
BOM ceKyHAbl. CO3AaHbl YHUKaNbHbIE PaAMONOKATOPbI BAMKHErO pa-
Anyca AeicTBus, CUCTEMbI CTaBMAN3ALMY TEXHONOTMYEeCcKoro 06opy-
LOBaHUsA AN HAHOTEXHONOTUI U Ap.

[ns MpOABMXEHWS MPUOPUTETHBIX HAYYHO-TEXHUYECKUX MPOEKTOB
M MOArOTOBKU KaZpOB MO MEPCMEKTUBHbIM Hay4YHbIM HamnpaBaeHWUAM
Mbl MNaHUPyeM co3daHue Ha 6a3e UMEILMXCA HayYHbIX WKOM, CO-
BMECTHO C NPOGUAbHLIMU NPEANPUATUAMK U OpraHu3aymamu, 6aso-
BbIX Katenp, yuebHO-HayYHO-NCCNIEL0BATENbCKUX U TEXHONOTUYECKNX
LLeHTPOB, ManbiX Hay4HO-NPOU3BOACTBEHHbIX NPEANPUATUIA. ITU CTPYK-
TypHble Npeobpa3oBaHMsa [OMKHbI CTaTb KAaTaNn3aTopammn UHTerpaLum
YHUBEPCUTETA B COBPEMEHHbI MHHOBALMOHHbIN NPOLLECC, NOBbILEHNS
KauecTBa 06pa3oBaHus 1 pe3ynbTaTUBHOCTI Hay4YHbIX UCCIE[0BaAHUIN.

VOENMEKH DEVELOPMENTS HAVE MARKET POTENTIAL

BOTH IN RUSSIA AND ABROAD

VOENMEKH D.F. Ustinov Baltic State Technical University
is an acknowledged training and scientific centre on high-
technology sector of Russia's economy. The major guide-
lines, according to which the university has a thorough-
going scientific and professional ground for providing
defence capacity and innovative development of the coun-
fry's industry, are as follows: research, design and testing
of space and missile materiel; fluid mechanics; nano-elec-
fronics and optoelectronics; ammunition, small-arms and
guns armament; physicotechnical principles of develop-
ment and application of high-temperature reactors; minia-
ture unmanned aerial vehicles; data processing methods
and techniques; mechatronics and robotic engineering;
ecology, industrial safety and environmental protection.
Its breakthrough developments have significant market
potential both in Russia and abroad.

Thus, in the field of rocket and missile engineering the uni-
versity developed, tested and licenced multi-purpose high-
temperature once-through reactors whose specifications
have no parallel in the world, making it possible for many
industries to carry out the fechnical breakthrough. Among
these industries are small-scale and medium power gener-
ation, high-efficiency hydrogen production, high-efficien-
cy petrochemical production (production of synthesis gas,
ethanol, high-octane petrol, etc.), high-efficiency environ-

Mo6unbHbIn TIMAAPHbBIN KoMnneke
Mobile Lidar Complex

mentally friendly facilities of waste utilization and dispos-
al of toxic substances, including chlorine substances, and
establishment of facilities on disposal of oil deposit asso-
ciated gases.

Optoelectronics research centre of the Baltic State Tech-
nical University enjoys authority in Russia and abroad as
well. It has developed powerful gas-flow lasers (oxygen io-
dine laser with power capacity of 15 kW in particular) and
mobile lidar complexes for atmosphere ecological moni-
foring. The recent developments of the centre are wind
lidars for aviation security meteorological support in air-
ports, remote defector of alcohol vapours in passenger
compartment (alcolaser), passport and visa scanners in-
cluding those for biometrical passports and documents
with radio frequency identification microchips, portable
detector of explosive frace amount.

The scientists of the Baltic State Technical University and
loffe Physical Technical Institute have developed the basic
technology for development of optical commutator switch-
es in the modern and advanced communication networks.
Introduction of such commutators will enhance opera-
tion speed and reliability of networks. The same feam is
developing the principle technologies, project designing
documentation and is designing the prototype of opto-
electronic hardware components according to this docu-
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mentation - photo-integrated and light emitting diodes of
deep UV band (250-300 Nm) for solar-blind sensors of dif-
ferent application, devices of ultraviolet spectroscopy and
active UV impact on various environment, biological and
medical objects.

The University is developing miniature autonomous robot-
ic systems. The miniature unmanned aerial vehicles com-
plex has been designed to provide the visual and reliable
coordinate information on a given area, to analyze and to
update the electronic maps of the area, fo provide stable
electronic visual communications between mobile units on
the territory when justifying and making management de-
cisions.

In terms of materials the university applies non-metal-
lic composite materials. It implements the development
and investigation project on the technological methods
of composite material production on the basis of polymer,
carbon and ceramic matrix modified with nano-compo-
nents. These composite materials can be applied in many
fields and includes friction, anti-friction and ballistic sup-
plements. The Intelligent Design Laboratory is involved
info development of size-and-form stable constructions
based on the application of “intelligent” composite ma-
terials capable to adapt for variable environmental con-
ditions. These materials can be applied under increased
radiation, high vacuum, cyclic temperature fluctuations.
They feature the required rigidity, strength, and damping
effect level.

In the field of mechatronics, the University developed
high-precision angular-movement sensors and position-
to-digital converters of up fo 24 digits and error less than
1 second of arc. Also designed are unique short range
radio detectors, stabilization systems for process nano-
equipment, efc.

In order to promote the fop projects and train highly-quali-
fied specialists in promising research fields, the University
is planning to establish departments, educational and re-
search centres, small R&D companies on the basis of the
existing research centres in cooperation with the relevant
enterprises. These structural changes shall boost innova-
tive development of the University and enhance the qual-
ity of education as well as research efficiency.

BITY «cBOEHMEX» um. [l. ®. YcTuHoBa
Poccus, 190005, CaHkT-MeTepbypr
1-7 KpacHoapmeiickas yn., a. 1
http://www.voenmeh.ru



CNCTEMbI N CPEACTBA CBA3U

PASPABOTKA N IMPON3BOACTBO

AMNMAPATYPbI CELMANBHOW
JOKYMEHTAJIBHOW CBA3M

Mwuxaun CKauKoB, reHepasibHblii AUPEKTOP
Oryn «HMNMN ,Curuan”», KaHA. TEXH. HayK,

aBTop 14 HayuHbIx paGoT, uMeeT 18 aBTOpPCKUX
CBUJETeNbCTB U NaTEeHTOB Ha n3o6peTeHus.
HarpaxaéH opaerom MouéTa, pajom meaanen,
3HaYyKoM «[MoY&THbIN pagucT»

Mikhail Skachkov, Director General of Signal
Research and Production Enterprise, Ph.D in
Engineering, author of 14 scientific papers,
holder of 18 copyright certificates and patents for
inventions.

Mikhail Skachkov is awarded with the Honour
Order, several medals and has a title of Honorary
Radio Operator.

Oryn «HON ,,Curtan“» cosgaH Ha Hase Jle-
HUHrpagckoro TenedoHHoro 3asoga «Cwr-
Han», 06pa3o0BaHHOrO B COOTBETCTBUM C NpU-
Ka30M HapKOMa 3/1eKTPONpPOMbILLAEHHOCTH
CCCP N2 M-3-67 ot 7 ceBpana 1944 r., un
CTPYKTYPHBIX MOApPa3feneHnin, BblaeNeHHbIX
n3 JINO umenn A. A. KynakoBa,— IneKkTpo-
MexaHu4yeckoro 3aBofa MW LleHTpanbHoro
KOHCTPYKTOPCKOro 610po C OMbITHBIM NpO-
M3BOACTBOM, KOTOpoe 6bl10  OCHOBaHO
B 1935 r. Kak «KoMOGMHAT TeXHWUKKU 0coboii
CEKPETHOCTWY.

CneunanusnMpoBaHHOe  Hay4YHO-NPOM3BOA-
CTBEHHOE npeanpusatMe 6bino o6pa3osa-
HO C Uenbl0 KOHLEeHTPAaLWW HayYHO-TEXHU-
YECKMX U NPOU3BOACTBEHHbIX PECYpCcoB ANs
pa3paboTku W nNpoW3BOACTBA amnnaparty-
pbl CNeuManbHOW AOKYMEHTaNbHOW CBA3M.
HyHO 6bIN0 B KOPOTKME CPOKM 0bBecneynTs
BbICOKME TeMMbl pocTa 06bEMOB NPON3BOA-
CTBa HOBOWN TEXHUKKU, HEOOXO4MMON Ans ne-
peocHalleHAs OpraHoB rocyfapCTBEHHOro
ynpasneHus BCeX ypoBHeW, BoopymEHHbIX
Cun 1 fpyrmx cnoBbIX CTPYKTYP.
Mpeanpustem cosgaHo 6onble 50 TMNOB
1 MoanduKaumin annaparypbl cnelnansHom
cBA3M, obecneynBawLLei CKpbITHOE ynpas-
NeHne BOMCKaMu, KOHUAEHLMANbHOCTb Au-
n10MaTU4YecKon NepennucKn, CoxpaHeHue ro-
CYA@PCTBEHHOW TalHbl, BbiNyLLEHbl JECATKN
ThiCAY NOAOGHBIX U3AENUNiA NATU NOKONEHUIA.
Mpu atom 6onee 80 % pabOT BbINOAHEHO
N0 NOCTaHOBNEHWAM NPaBUTENLCTBA.
TexHuKa obecneumna CKpbIToe ynpasneHue
Bolickamu B 60eBbIx ycnosusx Benukoii Ote-
4eCTBEHHOW BOWHbI 1 B NOCNeAyoLWmin nepu-
Ofi, BHOCA BONbLUON BKNAZ B pelleHune 3asay
CKPbITOTO yNpaBneHWA BOWCKamu, NPOMBbILL-
NIEHHOCTbIO U rocyaapcTBom. Paspabotka u
BbIMYCK U3AENNI He NpeKpaLLannch Aaxe BO
BPEMS BOIHbI, B TOM yu1cie B 6nokagHom Jle-
HUHrpage.

PaGoTta KonnekTMBa MpeanpusTUs HeofHO-
KpaTHO 6bina oLeHeHa roCyLapCTBEeHHbIMU
NpPeMUAMU U Harpagamu.

[naBHble KOHCTPYKTOPbI W co3jatenu nep-
BOro nokosneuusa annapatypsl W. 1. Bono-
COK, B. H. PbitoB u 1. A. CyaakoB ofH/MU 13
nepsbix GbiAn yaocToeHbl CTaUHCKUX Mpe-
mui; B. M. 3aHuH, B. W. baknaHos, I'. A. Tya-
koB, H. C. lapykos, A. A. [lywkuH, P. B. Ep-
moneHko, E. M. Edumosa, B. T. baknaHos,
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B. M. KHopenb, A. H. Kopcakos, K. B. Mynb-
TaHoBCKWUiA, I. A. TlawKeBnUY ABNSAOTCA nay-
peatamu [ocyaapcTBeHHoN npemun; 289 co-
TPYLHWKOB YLOCTOEHbI OPAEHOB, Mefanei v
MOYETHbIX 3BaHUN.

oryn «HMM ,,Curdan“» BbinonHseT paboTbl
Nno ciefylWmM OCHOBHbIM HayYHO-TEXHUYEe-
CKMM Hanpae/ieHNAM:

— paspaboTka, NPOeKTMPOBaHWE, U3roTOB-
NeHve cneuannaparypbl B MHTepecax MuHo-
60pOoHbI Poccuin 1 Apyrux BejOMCTB;

— pa3paboTka aBTOMATU3MPOBAHHbLIX pa-
6o4nx mect ans npuéma, nepeaayu, obpa-
6OTKM U [OKYMEHTUPOBaHUA MHdopmMaLuK,
a TakKe nepeaayn MHGopmaLum no pasnuy-
HbIM KaHanam cBsi3u;

— paspaboTKa ycTpoiicTB, obecrneynsaio-
LWMX CONpsiKEHME C KaHanoobpasytollen an-
naparypou, ACY, nokanbHbiMu cetamm [/,
CYLLECTBYIOLMMMN 1 NEPCNEKTUBHbIMU CEeTA-
MM 1 KaHanamu CBs3u;

— paspaboTka YCTPOWCTB OTOOpaMeHus,
BBO/JA/BblBOJlAa U [JOKYMEHTUPOBAHUA WH-
dbopmauum;

— paspaboTka M OTaAKa CneymanbHoro
nporpammHoro obecneyeHus;

— paspaboTka 1 NPOU3BOACTBO MUKPOCHO-
POK, MHAMKATOPOB Ans obecneyeHns cepui-
HOro NPOV3BOACTBA annapaTtypbl;

— paspaboTka W MPOM3BOACTBO MEAMLMH-
cKoro 060pya0BaHWsA A1 OCHALLEHWUs rOCnu-
Tanem n yYpexaeHnn BOEHHOrO W rpaxaaH-
CKOro 34paBOOXpaHeHus.

MpeanpusaTe cNocobHO KOMMIEKCHO pe-
watb 3aga4y no nHdopmaLmnoHHoii 6esonac-
HOCTW roCcyAapcTBa, OPraHoB rocyaapcTBeH-
HOM BMACTU C Y4ETOM WX B3aMMOJENCTBUSA
C APYTMMMW CTPYKTYPaMM Ha PasnnyHbIX
YPOBHSX.

®ryn«HNMn ,Cvuruan“»
Cankrt-Metepbypr, yn. Knunoswuy, a. 4
Ten.: +7 (812) 412-22-33,

®akc: +7 (812) 412-83-55

E-mail: signal@mail.admiral.ru

KB Cn

Cankrt-Metepbypr, np. Kuma, a. 6
Ten./akc: +7 (812) 350-67-06
E-mail: signal.kb@mail.ru
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DEVELOPMENT AND PRODUCTION
OF SPECIAL DATA RECORDING
COMMUNICATION SYSTEMS

Signal Research and Production Enterprise
was established on the basis of Signal
Leningrad Telephone Production Plant,
founded under Order No. M-3-67 of the USSR
People's Commissar of Electrotechnical
Industry dated 7 February 1944, and
departments of A. Kulakov Leningrad
Production Association (Electromechanical
Plant and Central Design Bureau with pilot
production) founded in 1935 as Defence
Equipment Plant of Special Secrecy.

The enterprise was established to integrate
research and process resources for the
development and production of special data
recording communication systems. It should
promptly increase the production volumes of
new equipment required for modernization
of the state administration bodies of all
levels, military and defence institutions and
other security agencies.

The company developed over fifty types
and modifications of special data recording
communication systems providing
code command, diplomatic privacy and
preservation of state secrecy. Besides, it
produced thousands of similar systems of
five generations. Over 80% of all works were
fulfilled under the government orders.

This military and defence equipment
provided code command control during
the Great Patriotic War and in the following
years contributing to fulfilling the tasks
of code command, industry and country
control. The development and production of
the equipment did not stop even in wartime
and in blocked Leningrad.

Many engineers and employees of the
company are honoured by state prizes and
awards.

Chief designers of the first data recording
communication systems [I. Volosok, V.
Rytov and P. Sudakov were among the first
awarded with the Stalin Prize. V. Zanin,
V. Baklanov, G. Gudkov, N. Dadukov,
A. Dushkin, R. Ermolenko, E. Efimova,
V. Baklanov, V. Knodel, A. Korsakov, K.
Multanovsky, and G. Pashkevich were
awarded with the State Prize. All in all,
289 employees were awarded with orders,
medals and honorary titles.

The main activities of the enterprise include

the following:

— Development and manufacture of special
equipment for the needs of the Russian
Ministry of Defence and other government
agencies

— Development of automated work stations
for receiving, transmitting, processing and
recording data as well as for transmitting
data via different transmission channels

— Development of devices interfacing
with channelling equipment, ACS, LAN
data transmission network, available and
perspective networks and transmission
channels

— Development of data display, recording
and input-output devices

— Development and adjustment of special
software

- Development and manufacture of
microassemblies and indicators to ensure a
serial production of equipment

— Development and manufacture of
medical equipment for hospitals and
military- and civil-purpose public health
services.

The company is capable to fulfil tasks on
information security of the government
and governmental authorities taking
into account their interaction with other
structures at various levels.

COMMUNICATION SYSTEMS AND FACILITIES
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BbICTABKU

WHHOBALMOHHOE PA3BUTUE CTPAHbDI -
YEPE3 OBHOBJIEHUE OTEYECTBEHHOIO

IIEKTPOHHOIO KOMNNEKCA

C 26 no 28 okTA6psA 2010 roaa B Mockee B LIBK «3kcnoueHTp» Ha
KpacHot MpecHe npoxoauna «Poccuitckas Hefiens 3NeKTPOHUKUY» —
KOMMAEKC Cneunanu3npoBaHHbIXx MEPONPUATUIA, BKAIOYAIOLLUIA 7 Bbl-
CTaBOK U 6Gonblue 20 KoHbepeHUMidi U ceMUHapoB no paspaboTke,
NPOU3BOACTBY, NOCTABKE KOMNOHEHTOB U MOAYNEN PafNO3NEKTPOH-
HOW annapaTtypbl, MOArOTOBKE WHXEHEPHbIX KajpoB, NpOABUMKe-
HWIO NPOAYKLMM PaANOINEKTPOHHOTO KOMMIEKCA HAa OTeYeCTBEHHOM
1 3apybexHom pbiHKax. MnaeHas 3ajaya «Hepgenu» — cnocobcTBO-
BaTb MHHOBALMOHHOMY Pa3BUTUIO CTPaHbl Yepe3 06HOBNEHMe OTeYe-
CTBEHHOrO 3/IEKTPOHHOI0 KOMMIeKca.

B coctaB «Poccuiickon Hepenu 3NeKTpoHuMkKM 2010»
BbICTABKMU:

e «lpoV3BOACTBO 3/MEKTPOHUKM» — O0OOpYAOBaHWE, TEXHONO-
rMn, matepuanbl Ans NPOU3BOACTBA M3LENU PaAMO3NEKTPOHHOW
TEXHUKM,

e «ChipEXPO» — 31eKTpOHHbIE KOMMOHEHTbI M MUKPO3EKTPOHMKA,
e «DISPLAY» — cpeacTBa 1 cucTeMbl 0TobpaxeHUs UHhopmaumu,

* «Mobile&Wireless» — mobunbHble 1 6€CNPOBOAHbBIE TEXHONOMUI
CBA3N,

e «[IpombllNeHHas n BCTpauBaemas 3NeKTPOHMKa» — CpefcTBa aB-
TOMaTu3aLum, INEKTPOHHbIE MOAYAN U CUCTEMbI ANA KECTKUX YCNOo-
BUI 3KCNAyaTaumu,

e «loTeHuman» — 3IKCNO3MLMA BY30B — NOArOTOBKA KaApoB ANis pa-
AMO3N1EKTPOHHOTO KoMNeKca,

® «[lpyras 3NeKTpOHMKa» — BEPHUCAX YANBUTENbHBIX PELLEHUIA.
Kpome Toro, 6bi11 opraHWM30BaHbl OTAENbHbIE IKCNO3ULUU: «Kom-
MNEeKCbl 0TeYeCTBEHHOTO TeXHoNormYeckoro 06opyaoBaHusy», «06o-
pyfoBaHWe CNYTHUKOBOW HaBUraLuuu, MOAYNN U 3NEKTPOHHbIE KOM-
MOHEHTbI», «COBPEMEHHbIE CUCTEMbI OCBELLEHNA», @ TaKKe CBOAHAsA
3KCno3numsa «Jlyylme n3genna poCcCUNCKON INEKTPOHMKN U MUKPO-
3N1eKTPOHNKKU 2009/2010 rr.», Ha KOTOpOIA Bbina NpejcTaBaeHa UH-
thopmauus o nobeguTensx KOHKypca «3010Toi yunx». LleHTpanbHoe
MeCTO 3aHAMMN cTeHAbl MUHMCTEPCTBA NPOMBILNEHHOCTW Y TOPrOBAK
Poccuinckon ®epepaunn n komnanun OAO «Poccuitickrne Kocmuye-
CKMe cucTeMbl». B BbicTaBKax npuHanu ydactve 6onblie 400 Komna-
HUit 13 19 cTpan mupa: CummeTpoH, PagnanT-dnkom, Komnan, Touka
onopsl, YHMBepcan npubop, OnToraH, ntex, MetpouHTpeiia, Tomu-
JIMHCKWUI 3NEKTPOHHbIN 3aB0j, PoccuiicKne KOCMUYeCKMe CUCTEeMbI,
MwukpoH, AHrctpem, HMO Fopu3soHT, 3P0 u Ap.

Ha oTKpbITUK BbICTaBKW U Npecc-KoHbepeHuun «TexHonornyeckas
MOJePHM3aLMA — OCHOBA MOBbLILIEHUA KOHKYPEHTOCNOCOBHOCTH pa-
[MO3N1EKTPOHHON NPOMbILUJIEHHOCTUY» MPUCYTCTBOBANMN Y/EHbI Opr-
KOMUTETa MeponpuatuA: pykosogutenn MuHMCTEpCTBA NPOMBILL-
neHHocTn v Toprosaun P®, Komuteta no npomblwneHHocTn Focaymbl

BoLwnn

®C PO, npeacraButenn Munuctepctea o6opoHsl PO, agmuHucTpa-
umii Mockebl 1 MockoBckoit ob6nactu, ®efepanbHOro areHTCTBa no
aToMHoW 3Heprun, PeaepanbHOro KOCMUYecKoro areHTcTea, MK «Po-
CTexHoNnornm», POCCUACKON aKafeMun HayK, pafa Bedyliux npep-
npuATAN OTpacu.
Mpepcenatens oprkomuteta — 3amectutens MuHUCTPa NPOMBILL-
neHHoctu u Toprosnun Poccuinckon ®Pepepaumm 0. . bopucos cka-
3aN Ha OTKPbITUM BbICTaBKU: «KOMNNEKC BbICTaBOK, BXOAALLMX B CO-
ctaB ,PH3“, oTpaxaer Haww obwme ycunma no obecneyeHuio mep
rocyaapcTBeHHON MOALEPKKM OTPacAu, pelleHuto 3ajady MmMnop-
TO3amelleHns, PoCTy KafpoBOro noTeHuuana oTpacnu, passuTUIO
4aCTHO-roCyAapCTBEHHOr0 NapTHEPCTBA, COBEPLUEHCTBOBAHMIO Ma-
TepuanbHO-TEXHUYECKON 6a3bl pa3paboTKyM M NPOM3BOACTBA 3MEK-
TPOHUKMN. ,,Poccuiickas Hegens aNeKTpoHUKM® ByaeT cnocobcTBOBaTh
MPOABMXKEHNIO MPOAYKUUM OTEYECTBEHHbIX NPEeAnpUATUA Ha BHY-
TPEHHEM U MMPOBOM pbIHKAX, YBENUYEHWI0 06BEMOB peannsayum
0TeYeCTBEHHOW 3NEKTPOHHON NPOAYKLMM U YMEHbLUEHWIO AONN UM-
MOPTHBIX COCTABAAIOLMX B NPON3BOACTBE PALMOINEKTPOHHBIX U3fe-
nNiA».
3amectutens pykooamtens ®PegepanbHOro KOCMUYECKOrO areHT-
ctBa C. A. NloHomMapéB B CBOEM BbICTYNNEHUN OTMETUN 3HAYMMOCTb
«PoccuiicKoii Heenn 3NeKTPOHUKIUY, TaK Kak OHa cnocobCTByeT pas-
BUTWIO PafMO3MEKTPOHHON MPOMbILINEHHOCTH, @ PocKOCMOC Kak
HUKTO ApYroii 3anHTepecoBaH B 0TEYECTBEHHON KOMMNOHEHTHO 6a3e
ANA CO3[aHNA COBPEMEeHHbIX KOCMWUYeCKMX annapartos.
B xoae LepemoHnM TOpKeCTBEHHOT0 OTKPBITUA BbICTAaBKM C10BaA Npu-
BETCTBMA NPOU3HECAU: 3amecTuTeNb pykoBoauTens [lenaprameHTa
paano3neKTPOHHON NPOMbIWNEHHOCTU MUHUCTEPCTBA NPOMbILLEH-
HocTu 1 Toproeau Poccuinckon ®egepauun A. E. CyBopoB, AnpeKTop
[JenapTrameHTa pa3ButUs HayyHo-npousBoacTBEHHOW Ga3bl AAEpHO-
ro opyxeitoro Komnnekca C. E. Bnacos, HauanbHUK cy6bl N0 aKTu-
Bam pagmoanekTpoHHoro komnnekca K «Pocrexnonorum» A. C. Aky-
HUH, npedeKkTbl aAMUHUCTPATMBHbIX OKPYroB ropoja MOoCKBbI 1
pYKOBOAUTENM BEAYLLNX NPeANpPUATUIA OTPaCaH.
BbicTaBkM M fenoylo nporpammy «POCCUIACKON Hefenn 31eKTpo-
HUKU» noceTnnn okono 12 000 cneunanuctoB npegnpusatui BIIK,
3HEPreTKKU, NPUGOPOCTPOEHNS, CBA3N U TENEKOMMYHVKALUIA, aBu-
aUMOHHO-KOCMUYECKOW W  CYAOCTPOUTENbHOW MPOMbILIEHHOCTH,
TpaHCNopTa, FOPOACKOro X03AMCTBA.
OprkoMWTET NpU3HaN LenecoobpasHbiM EXErojHoOE MPOBEAEHNE
«PoccuiicKon Hepenu 3nekTpoHuKu». Cnepytouiee meponpusTue
nponaer 1-3 Hosabps 2011 roaa.

OprrkomuteT «POCCUMIICKON HeAenu 3NeKTPOHUKNY

http://www.RussianElectronicsWeek.ru
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NPEANPUATUA

ALA-TEXHOJIOTMU B XXI BEKE -
HE MU®, A PEAJIbBHOCTb!

60

Cepre# Pbi6uH, KoHcynbTaHT KomnaHum AdaCore,
CT. Hayy. COTP., KaHA. G13.-MaT. HayK,
HUBL, MT'Y, Mocksa, rybin@adacore.com

1. EI.I.I,E OAHA NOMNbITKA
PA30PBATb MOPOYHbIN KPYT...
K coxaneHuto, B pOCCMINCKON NpOrpammHom
VHAYCTPUK CNOXWUACA MOPOYHbINA Kpyr: Aja-
TEXHOMOTUM He WCMONb3YITCA B WMHAYCTPU-
a/IbHbIX MPOEKTaX, NOCKOMbKY OHU MpaKTUye-
CKM HEeN3BECTHbI Kak pa3paboTynkam, TaK 1
PYKOBOAUTENAIM, NPUHMMAKLLUM KAlOYeBble
TEXHUYECKMe pelleHus. B pesynbtate ans
BY30B CO CTOPOHbI PbIHKA OTCYTCTBYET 3aKa3
Ha MOATOTOBKY CMELWannCToB, BRafeloLmx
Apoii. 3To NPUBOAUT K TOMY, 4TO B MHAYCTPUIO
NPUXOAAT HOBbIE OAN, HUYETO He 3HalLue
06 Aze. B 10 xe Bpems Aga [1] aBnsertcs cy-
LeCTBEHHON KOMMOHEHTOW MUPOBOW Npo-
rPamMMHOI WHAYCTPUM, KOTOpas WUCMONb3y-
eTcA npu paspaboTke GONbLINX AONTOKUBY-
WMX BCTPOEHHbIX CUCTEM peajbHOro Bpe-
meHnun. Cutyaumio, Korga Aga He npumeHset-
CAl B POCCUICKOW NPOrpamMmMmHON MHAYCTPUU,
oTcytcTByeT B UT-06pa3oBaHuM U NpaKTuye-
CKM HEW3BECTHA OTEYECTBEHHbIM Creunanu-
CTam, HeNb3A NPU3HaTb HOPMasbHOM.

2. A0A-TEXHOJIOTUMWN:

MUDDbI U PEAJIBHOCTDb

B nydwem cnyyae poccuiicknin UT-cneunanuct
NpoOCTO HWyero He 3HaeT 06 Ape. K coxane-
HUI0, YaCTO MOXHO CTONKHYTbCA C yCTapeBllu-
MW 1 B KOPHE HEBEPHBIMU NpPeACTaBAeHNAMY,
KOTOPbIE ABNAKOTCA €Ba M He 6ObLWNM npe-
NATCTBUEM K UCMONb30BAHUIO A3bIKA, YEM MOJI-
Hoe ero HesHaHue. BoT nepeyeHb OCHOBHbIX
MWOB, CBA3aHHbIX C AfOiA.

Much: Apa — MEpTBbIN A3bIK, HEKOrAA Nony-
NAPHBIN, HO CenYac HUrAe He NCNOJb3yeMbli.
PeanbHocmb: Afa BCEro Nullb OTCYTCTBYET
Ha pblHKE «KOPOBOYHbBIX» MPOAYKTOB. fA3bIK
aKTUBHO NpUMeHseTcs B o6nactu 6onbLImMX
BCTPOEHHbIX cucTeM. HegasHo 6bina yTBepi-
[leHa o4YepeaHas peBusns cTaHaapTa Ambl, a
B HacTosllee Bpems BeAETCS aKTMBHas pa-

60Ta Haj cneaywllein pesusmeil, Toraa Kak
CTaHAAPTbI «MEPTBbIX» A3bIKOB HE Nepecma-
TpuUBaloTCS.

Mugh: Apa — A3blK, NpeAHa3HaAYeHHbIA UC-
KNOYNTENbHO [N BOEHHbIX BCTPOEHHbIX
cucTeM. PeanbHOCMb: HeT HUKaKux dop-
MabHbIX UM TEXHUYECKMX NPUYKH, MPENAT-
CTBYIOLLMX NMPUMEHeHMI0 Afbl B Apyrux 06-
Nactax, YNCNO TpPaXAAHCKUX MPUMEHEHUN
A3blKa AABHO YXKe NPEBOCXOAMT YMC/IO BOEH-
HbIX NPUMeHEeHW, Ala — He MeHee, a Aaxe
6onee yHMBepCanbHbIi A3blK, yeM Cu/C++
unn Java (Hanpumep, cpeaa paspaboTku
GNAT peanu3oBaHa Ha Aze).

Mugp: Ana — cnvKom GONbLLIOI 1 THKENDIN
A3bIK AN UCNONb30BaHMA B HEOGONbLIOM NMPO-
eKTe. Pea/ibHOCMb: [OCTATOMHO CONOCTaBMUTb
cTaHaaptbl Agbl v C++, 4Tobbl yoeanuTbes, 4to
onpeaeneHne Aabl KOMNaKTHee U npouie B
CUTyauuu, Koraa no BblpasuTeNbHbIM Cpej-
cTBam Afla 3aMeTHO npeBocxoanT C++.

Mugh: Apa-TexHonorum HeadhdheKTUBHbI. Pe-
a/IbHOCMb: COBPEMEHHbIE WHAYCTPUANbHbIE
peanu3auum UHAYCTPUaNbHbIX A3bIKOB COMO-
CTaBuMbl N0 3h(EKTUBHOCTH, YTO NIEFKO NPO-
BEPAETCA Ha NpaKTUKe.

Mugh: Apa-TexHONOrMM CAWLIKOM A0POru.
PeanbHOCMb: 30€Ch KaK pa3 ToOT camblii Ciy-
Yyan, Korga CKynow nnatut aaxabl. Kpome
TOro, CYLIECTBYIOT MOJHOLEHHble 6ecnnar-
Hble BepCUM Apa-TEXHOMOTWA Ans UCMoNb-
30BaHusA B 06pa3oBaHUM 1 ans pa3paboTKu
GPL-nporpamm.

Mugb: B Poccumn HeT cneumannctoBs, 3HaOLWMX
AZy, NOAroTOBKa TaKMX CMeLuanmcToB CanL-
KOM fopora. Pea/bHOCMb: €CTb 3HTY3UaCTbI
N KONNEKTUBbI, CMOCOOHbIE CTaTh «TOYKAMMU
KpucTanamsauuu» ans Afa-npoekTos [4, 5];
obyyeHne Ame HEMHOTMM cnowHee obyde-
Husa MacKanto 1 cyuiectBeHHo npotye obyye-
HUA C++; TONKOBbIV NPOrPamMmMICT, 3HAIOLLNIA
Mackanb, cnocobeH ocBouTb Ally B 06bEMe,
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HeobX0oAMMOM [AiA Hadvana npaKTUYecKoi
pabortbl, 3a Hegento.

3.MPEMMYLLECTBA Albl

ANA UHAYCTPUN

Afla — eIVHCTBEHHbIN A3bIK, CMELUanbHO CO3-
JaHHbIA ans obecneyeHns HAAEKHOCTM NPo-
rpaMmmMHOro Koga npu paspaboTie 1 conpo-
BOMAEHUN 6ONbUINX [OAM0 KUBYLIMX CU-
cTem. [1BafuatunsTUAETHUA ONbIT UCNOMb30-
BaHWsA A3blKa NOATBEPXAAET, YTO KaK cpea-
Hee 4yncno ownboK, TaK U Bpems, NPOBOAM-
Moe pa3paboTymKamu B oTnagumKe, Npu uc-
NoMb30BaHNM Aflbl CYLIECTBEHHO MeHblle,
yem Ans ApYrux s3bikoB. BoT aaneko He non-
Hblil NepeyeHb A3bIKOBbIX CPeACTB, 0Co6eH-
HOCTEl 1 MeXaHWU3MOB, CNOCOBCTBYIOLLMX M0-
BbILUEHWNIO HAAEKHOCTU Koaa:

e (CTporas TMNM3auus Npu OTCYTCTBUM He-
SIBHbIX NpeobpasoBaHuMii TUMNOB, YaCTO OKa-
3bIBAOLLUXCA aBCOMIOTHO «HEOMMAAHHBIMUY
Ans pa3paboTumnKoB;

® MexaHW3M MOATUMOB U UCKIIOYEHWIA;

® pasBuUTas MOAYNLHOCTb C MOMHBIM CTaT-
YECKMM KOHTPONIEM MEXMO/Y/bHbIX CBA3EN;
® yao6Hble cpeacTBa CO34aHMA 3alMLLeH-
HbIX abCTPaKLWiA;

® ACHbIN CUHTAKCUC C PasyMHbIM YpPOB-
HEM M36bITOYHOCTU, NPUBOAALLMIA K TOMY,
4TO TPAMOTHO HaNWCaHHbIA Koa Ha Aje yu-
TaeTcs Kak TeKCT Ha (hopmasn3oBaHHOM
AHIINACKOM fA3bIKe.

Afla He NpOCTO ABNAETCA He MeHee YHUBEp-
CaNbHbIM A3bIKOM, YeM Apyrie yHuBepcab-
Hble A3bIKW,— OHA NPEAOCTaBAAET YHUKaNb-
Hblii HA6OP BO3MOXHOCTEN A/ NPOrPamMmu-
pOBaHUA aCUHXPOHHbIX npoueccos. Cpea-
cTBa paboTbl C aCMHXPOHHbIMK Mpolecca-
MW ABNAKOTCA BbICOKOYPOBHEBLIMU OMepa-
TOpamu A3blKa, OHWM OTPAMAIOT eCTeCTBEH-
HYIO JIOTUKY NOBEAEHNA 0GBHEKTOB AdHHbIX U
NpoLECCOB B PeanbHOM aCUHXPOHHOM MUpe.



B 3710it 06nact y Aabl Ha JaHHbIA MOMEHT
MPOCTO HET AOCTOMHBIX KOHKYPEHTOB.

Afla M3HayanbHO BO3HMKNA He KaK onuca-
HMe fA3blKa, @ KaK CTaHAapT fA3blKa, NPUYEM
K MOMEHTY ny6avKaumm ctaHaapTa yxe obinu
rOTOBbl CPEACTBA KOHTPONA COOTBETCTBUSA
peanusauuii ctaHaapty. B pesynbtate B Afa-
MUpE OTCYTCTBYIOT Kakue-nnbo auaneKhbl
A3blKa, U NepeHOC NPOrpaMMHON CUCTEMBI
C OfHOW peanusauuu Ha Apyryio Tpedyet Ha
MOPSAAOK MeHblUe YCUANA, YeM ANA APYrux
A3bIKOB.

Afa M3HayanbHO Co3faBanacb C PacyETom
Ha pa3paboTKy BCTPOEHHBbIX CMCTEM MeTO-
AOM Kpocc-Komnunsuum. TaK, 60/bWNHCTBO
Afla-MexaHU3MOB, CBA3aHHbIX C obecneyeHn-
eM HafEXHOCTU, peanunsyloTcs NPoBepPKamm
nepuoaa KOMNUAALNN, He YTAKENAN KOA, KO-
TOpOMy npeacTomT paboTarh Ha Leneson ap-
XUTEKType.

Ana ABnsetcs KpoccnnathopMeHHON Tex-
HOMOTUEN, WHAYCTPUaNbHblE peanusaumu
A3blKa CO3/1aHbl M NOAAEPKMBAIOTCA AN1S BCEX
WHAYCTPUaNnbHbIX NNaThopm.

Aja npefocTaBiseT pa3BuTble CPeaCcTBa WH-
Tepdenca ¢ nporpaMMHbIMU MOLYNAMMU, Ha-
MUCaHHBbIMM Ha APYrUX A3blKax, CYLLeCTBEH-
HO obneryas pa3paboTKy MHOrosA3bIKO-
BbIX CUCTEM.

Apna no3BOAET CYLLECTBEHHO COKPATUTb 3a-
Tpatbl Ha pa3paboTky CcpeacTs aHanu3a Koaa
nporpamMm 3a cyér uHTepdeiica ASIS (Ada
Semantic Interface Specification) [2], npe-
[OCTaBNAOLWEr0 BbICOKOYPOBHEBbIE CpeA-
CTBa AOCTyNa K CUHTAKCUCY W CeMaHTUKe
Ana-nporpamMm. ITO MOKET OKa3aTbCA Ba-
HbIM ANs Tex obnacTeil, B KOTOPbIX 4acTo
TpebyeTtca cepTUdMKAUMA  MPOrPamMMHO-
ro Koga,— 0CHoBaHHble Ha ASIS MHcTpymeH-
Tbl MOTYT BbINO/HATL CYLECTBEHHYIO YacTb
paboTbl, CBA3aHHyl0 C cepTUtUKaLuen,
ABTOMATUYECKU.

JTOT NepeyeHb npenmyLiects Aabl AnA UHAY-
CTPUM — AANEKO HEe UCYEPTbIBAKOLLNA.

4. UCNOJIb3OBAHUE

B OBJIACTU

BCTPOEHHbIX CUCTEM
NHaycTpuanbHble npumeHeHus Afbl B 3Ha-
UUTENBHOM CTEMEeHW HaxoaaTcs B obnactu
BCTPOEHHbIX cuctem. Cpesin HUX, B CBOIO oYe-
peab, BaXHOe MeCTO 3aHMMalT a3POKOCMU-
yeckue nNpunoxeHus. BoamoxkHo, HemHorune
3HaoT, YTO NpU noArotosKe camonéra UJ1-86
K MexayHapofHon ceptudmKaumm YacTb
60opTOBOr0  NporpammHoro obecrneyeHus
6bina nepenvcaHa Ha Afe. Aga-TexHonorum
ncnonb3zosanncs TAHTK um. . M. bepuesa
npu paspabotke amtunbum be-200.

Ha caite komnaHum AdaCore (pa3paboTunka
0[JHOM M3 OCHOBHbIX MHAYCTPUANbHbIX Afa-
TEXHONOTUA — CUCTEMbI NPOTPAaMMMUPOBAHUSA

GNAT) [3] npuseaéH (HenonHbIM) CNMUCOK
KNMEHTOB KOMNaHUW. TOT CMNCOK BKAOYaeT
TaKne UMeHa, Kak:

e Raytheon

* Boeing

® BAE Systems

e EADS

e Eurocontrol

® Indra

® Lockheed Martin

e MBDA

e Thales

Kpome TOro, Tam e Ha3BaHbl HeKOTOpble
MPOeKTbl, peanusyemble Ha Afe C NOMOLLbIO
cuctembl nporpammupoBaHua GNAT, cpeamn
KOTOPbIX:

e (opToBas cuCTeMa yNpaBieHUa TpaHc-
nopTHoro camonéra C-130J;

® cucTema nosmunoHmpoBaHus ana Airbus
A350 XWB;

® cucTema ynpasneHWUs MEpPUCKONOM ANns
QHTNIMACKUX  MOABOAHBIX  NIOLOK  Knacca
Astute;

e (opToBoe nporpamMmmHoe obecneyeHue
ona Boeing 787.

5. CUCTEMA
MPOrPAMMUPOBAHUA GNAT
Cuctema nporpammuposanuna GNAT, paspa-
GaTbiBaemas, nojaepxusBaemas v pacnpo-
cTpaHsemas HaumHaa ¢ 1996 roga komna-
Huen AdaCore [3], sBnsieTca B HacTosllee
BpeMS OAHOW W3 OCHOBHbIX Afa-TEXHONO-
TUA, NCNONb3YEeMbIX B 3aMaHON MHAYCTPUN.
VimeeTca MONOMWUTENbHBIN OMbIT UCMONL3O-
BaHMA GNAT no KpalHei mepe B OJHOM poC-
CUIACKOM NpoeKTe B 06nactv pa3paboTtku cu-
CTeM OpraHv3aLuy BO3AYLIHOTO BUKEHUSA.
OcHoBHble goctonHcTBa GNAT-TEXHONOTMK:
® cucTema peanusoBaHa Ha BCeX OCHOB-
HbIX MHAYCTPUANbHbIX Nnatchopmax, NPUYEM
€& nonb3oBaTeNbCKNi MHTepdEenc OANHAKOB
Ha Bcex nnatdopmax;

® cucTema no3BonseT co3jaBaTb KOA
Ons BCTpOeHHbIX apxutektyp (ELinOS,
Nucleus OS, PowerPC LynxOS, VxWorks
M A4p.), a TaKkke NOAAEPKMUBAET TEXHONO-
ruio Bare Board;

® cucTema nocTaBAAeTcsA € NOJHOCTbIO OT-
KpbITbIM KOLOM MoA nuueH3nen GPL, npnyém
B NpodhecCMoHanbHON BEPCUN CUCTEMbI OT-
cyTcTByeT npobnema GPL-uHdMLMUpOBaHMSA,
4TO NO3BONSET pa3pabaTbiBaTh NPUNOKEHUS
C 3aKPbITbIM KOAOM;

e ana nnatdhopm Windows u Linux cBo-
6oaHO focTynHa nonHas (To ecTb He co-
Jepxallasa KaKux-nmbo orpaHuYeHwin no
(YHKUMOHANBHOCTM W BKAloyalowas Oa-
30Bbll  MHCTpymeHTapuit) Bepcus GNAT-
TexXHonoruu, No3eonstolas paspabarbiBarb
nporpammbl noA nuueHsuen GPL, B umncno
cBOGOAHO AOCTYNHbIX KOHMbUrypauuin Bxo-

ENTERPRISES

OUT TaKke KpOCC-KOMNUAATOP, MO3BOAAN-
WKA reHepmpoBaTb Ko AnA nnatchopmbl
LEGO Mindstorms [7].

e AdaCore npepanaraer 6ecnnaTtHyio npo-
rpammy MOAAEPHKM WCNONb30BaHWUSA CBO-
604HO pacnpocTpaHsemoin Bepcun B y4eb-
HbIX 3aBefeHUAX.

6. MOAAEPXKA

CTAHAAPTA DO-178B

TpeboBaHua K HagEXHOCTU 1 Ge3onacHoCTH
nporpammuoro obecnedyenus (M0) B ocHOB-
HbIX 06/1acTAX NpUMeHeHUs Aja-TexHono-
rWiA, KaK NPaBuo, BKNOYAIOT 06s3aTeNbHYI0
cepTudurKaumMio NporpammHbIx cuctem. ns
A3POKOCMUYECKMX NPUNOKEHUI B KayecTBe
OCHOBbI ANA Mporpamm M npoueayp cep-
TUUKALMM 4acTo UCMONb3yeTcs CTaHAapT
DO-178B. 3T0T cTaHAapT COAepXuT mpoLe-
aypbl 1 TpeboBaHus K cepTudmMKalLmu, ume-
folmMe MHoro obLiero ¢ npYMeHseMbIMU B
apyrux cuctemax ceptudukauumn MO, Tpe-
60BaHMA K HALEKHOCTU KOTOPOTro ABNSAOTCA
KPUTUYHBIMU.

Ceptudukauus MO Ha 6ase DO-178B (am
aHanorMyHbIX  CTaHAapTOB)  Mpegnonara-
€T JemoHcTpaumio U o60CHOBaHWe TOro,
yto ceptuduuMpyemas cuctema obnagaer
pAnoM 3asBieHHbIX cBoicTB. CepTudmka-
UMA — 3T0 AnWTenbHas, TPYLOEMKas U, cne-
[oBaTeNlbHO, A0OporocToAwas npoueaypa,
Tpebyiollas BbICOKOKBaNUMULUMPOBAHHOIO
nepcoHana. 3HaunTesbHble YCUAUA TPaTATCS
Ha TaKMX 3Tanax ceptTuduKaLmm, Kak:

® TecTMpOBaHMWe: AN TeCTUPOBaHMUA, Mpo-
BOAMMOro B pamkax ceptudukauyum Mo, Bo-
nepebix, TpedyeTcs BbIGOP KOHKPETHOrO Kpu-
Tepus NonHoTbl (06bIYHO 3TO TOT MAW UHOIA
KpUTEpUiA CTPYKTYPHOrO TeCcTUpPOBaHUs), a
BO-BTOPbIX, TpebyeTcs foKa3aTb, YTo NpoBe-
NEHHaA npolieaypa TecTMpoBaHus obecne-
YMBaET BbINONHEHME BbIGPAHHOrO KpUTepus
ona tectupyemoro M0;

® npoBepKa cooTBeTcTBMA Koga MO onpe-
NeNnéHHOMY CTaHAapTy KOAMPOBAHWA; Kak
npaswuio, CTaHZAPT KOAMPOBAHWUA MPU3BaH
obecneuntb otcyTcTBMe B TekcTe MO Hexe-
NaTesibHbIX N0 TEM UAKN UHBIM NPUYMHAM A3bI-
KOBbIX KOHCTPYKLMWIA U UX coyeTaHuin (Ha-
npumep, CTaHAAPT KOAMPOBAHWUA MOKET
3anpewatb KOHCTPYKUMKM, CHUKAloWme sic-
HOCTb U CTPYKTYPUPOBAHHOCTb KOAQ, Beay-
WMe K HEKOHTPOANPYEMOMY POCTYy AVHAMM-
YeCKOM NamATn U T. n.).

Cranpapt DO-178B paspewaer Ha onpepe-
NEHHBIX YCNOBUAX UCMOJIb30BAHME NPOrpamm-
HbIX UHCTPYMEHTOB ANS BbINONHEHUS TeX UAn
WHbIX AEACTBUI, CBA3AHHbIX C CEpTUdUKaL el
MO. ABTomaTu3aums Hambonee pecypCoEMKIX
Wwaros npouecca ceptuduKauum nossonser
Ha NOPALKU COKpaTUTL Tpebyemble BpemeH-
Hble, YenoBeyeckue 1 MHAHCOBbIE pecypcbl.
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OTBeTCTBEHHbIE BCTPanBaeMble KOMMbIOTEPHbIE CUCTEMbI
AnnapaTHble U NPorpaMmHble KOMMNOHEHTbI U CPeacTBa pa3paboTku
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Embedded Computing

Mogymnn 1 KOHCTPYKTVBbI CTaHOAPTHbIX (DOPMATOB
VPX, VME, CompactPCl, XMC/PMC, FMC
LJ151 TSKENbIX YCNOBWIA 3KCMyaTaLmm

WIND RT

—

SCADE

Komnnekc cpencts paspabotku 10
KpUTUYECKUX A5 6€30MacHOCTU
cepTMduLMpyeMbIX CUCTEM
ynpaBfeHnst U CUCTEM
0oTOBpaXeHUs

OnepaumoHHble CUCTEMBI
peansHoro BpemerHu VxWorks,
VxWorks 653, RTLinux

n cpeactea JTAG-oTnagku

RT/I

Ada

The GNAT Pro Corr

GNAT Pro .8 Cesagytouee MO (middleware) ctaHgapta
Cuctema paspabotku N0 DDS (Data Distribution Service)
Ha sa3blke ADA Ons pacnpefeneHHbIX CUCTEM

peasibHoro BpemMeHm

Ipadhmyeckme 6MH6IMOTEKN CTaHOAPTOB
OpenGL, OpenGL ES, OpenGL SC
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B oTBeT Ha NoXenaHus KANMEHTOB NpeaocTa-
BUTb PELIEHWA U WMHCTPYMeHTbl, obnerya-
owme 1 aBToMaTM3MpyloWme AercTBUA MO
ctaHaapTtmsaumm MO, AdaCore cneuyunansHo
paspaborana B pamkax GNAT-TexHonoruu
cnepyrowme peweHns:

* HoHguzypupyemas 6ubnuomeka nepu-
oda ucnonHeHus (Run-Time Library, RTL):
npu cepTudUKaLmMm NporpaMmMHOro NpoayK-
Ta BO3HMKaeT npobiema ceptuduraymm nc-
Mo/b3yeMbIX 3TUM NMPOAYKTOM BMbMOTEK, B
4MUCNO KOTOPbIX, KaK NpaBuao, BXOAMUT CTaH-
napTHas 6ubnnoTeka KomnunaTopa. [ins pe-
WeHMs 3Toi npobnembl, MOMUMO BepCUM
RTL, onpeaensiemoit ctaHaaptom Aabl, GNAT
npeanaraeT HeckolbKo ypoBHel RTL, oTBe-
YawlMX pasHbiM TpeboBaHUAM K cepTudu-
Kauun Koaa. Tak, MUHUManbHas Bepcus 6u-
67noTekn nepuoga wcnonHewus ZFP (Zero
Foot Print) npepoctaBnser MuHMManbHbIi
Habop BO3MOMXHOCTeil, NMO3BOASALINX CO3-
AaBaTb BCTPOEHHbIE MPUIOKEHUS, MPU 3TOM
3aTpatbl Ha cepTuduKaumio camoin ZFP RTL
MUHMMaNbHbI, TAK KaK OHa NPaKTUYeCKN He
COLEPHUT UCONHAEMOro Koja. Bepcus RTL,
Ha3biBaemas Certified Profile, agnaetcs cep-
TMOULMPOBAHHBIM paclwmpeHnem ZFP RTL,
no3BonsloWMM pa3pabaTbiBaTb MpaKTUye-
CKU NtoBble BCTPOEHHbIE MPUNOKEHUs, He
ncnonb3ylowme acMHXpPOHHbIE MpoLecchl.
Bepcua RTL, yaoBnetBopsitowas npodan-
ny Ravenscar, no3BonserT co3gaBatb Npuno-
EHMA C aCMHXPOHHLIMKU Mpoueccamu, ans
KOTOPbIX MOXeET 6biTb 060CHOBAHO, YTO Mo-
BeJleHne CMCTeMbl BCErfa OCTaeTCA NpejcKa-
3yeMbIM U AETEPMUHMPOBAHHbIM.

o Cmamuyeckuli aHanu3 MakcumanbHou
2/1y6UHbI Cmeka: UHCTPYMeHT gnatstack, Bxo-
AAWMA B COCTAB CUCTEMbI NPOrPAMMUPOBA-
Hus GNAT, no3BONSET HAa OCHOBE CTAaTUYECKO-
ro aHanm3a TeKcTa NporpamMmbl Ans Kaxaoro
BbI30Ba MOANPOrpamMmbl OMpeaensTb MakK-
CManbHYI0 BO3MOMHYIO rNyOGUHY CTeKa, a
TaKe HaWTW BbI30BbI, KOTOPbIE MOTYT NpKBe-
CTV K HeOrpaHMYeHHOMY pOCTy CTeKa.

e Traceability Analysis Package: metopun-
Ka U Habop MHCTPYMEHTOB, MO3BOAAOLME
onpeaenatb ANA KOHKPETHOM nnatopMmbl
Habop A3bIKOBbIX KOHCTPYKUWUI U napame-
TPOB KOMMUAALUW, ANA KOTOPbIX BbIMOJHE-
HMe KpUTepUeB CTPYKTYPHOrO TECTUPOBAHUA
AN UCXOAHOrO Kopa rapaHTupyeTt BbiNos-
HEHUEe Tex e Kputepues Ans 06bEKTHOro
Kogaa.

e Couverture: metoanKa 1M Habop MHCTPY-
MEHTOB, N03BO/IAOLME B NpOLIecCe TeCTUPO-
BaHMA aBTOMATUYECKN NPOBEPATb BbINONHE-
HUE KpUTEPUEB CTPYKTYPHOTO TECTUPOBAHNUSA
6e3 mMoauduKauMM TeCTUPYemMoro Koaa.
bonee Toro, AnA BCTPOEHHOrO MPUNOKEHUSA
aHann3 NoAHOTbI TeCTUPOBAHMA MOMHOCTHIO
NPOBOANTCA HA UHCTPYMEHTANbHON MalUUHe

(33 cyeT amMynALMM BbINOAHEHWUS NPOrPaMMbl
B LleNIeBOW cpefe).

® KoHmponb cmuns koOuposaHus: Habop
MHCTPYMEHTOB, BXOAALMX B COCTaB CUCTe-
Mbl nporpammuposanna GNAT; cogepxut
MHCTpymeHT gnatcheck, kotopbii npoBeps-
€T BbINONHEHNe ANA aHaNU3npyemoro Koja
pasNnyHbIX NPaBW, BbIXOAALMX 33 PaMKu
TpeboBaHwWii cTaHAapTa A3blKa U OTHOCALLMX-
CA K CTUAAM W CTaHAapTam KOAMPOBaHWA.
Habop npaBun MOCTOSHHO paclimpseTcs,
WHCTPYMEHT NO3BONAET ONpefeNsTh pasnmy-
Hble CTUAW KOAMPOBaHUs, KOMOUHMPYS Nnpa-
BUIA U MX MapameTpbl.

Cranpapt DO-178B, pa3pelias npumeHeHne
NPOrpamMmMHbIX UHCTPYMEHTOB U TEXHONOTUIA
B npouecce ceptudbuKauumM nporpammHo-
ro koaa, Tpebyer, YyTobbl AN CAMMX 3TUX UH-
CTPYMEHTOB W TexHoJoruiA Gbiny NpepcTas-
NIeHbl MaTtepuansl, LEMOHCTpUpYIOLLKE, YTO
AaHHbIA MHCTPYMEHT MK TexHonorus pabo-
Taer KoppektHo (qualification materials B
TepmuHax DO-178B). [ns Bcex nepeuncnex-
HbIX Bbille KomnoHeHT GNAT-TexHonoruu B
cNlyyae Mx MCnonb30BaHWA B npouecce cep-
TndmKauum nonb3oBatenbckoro MO moryt
6bITb NpepcTaBneHbl martepuansl, LEeMOH-
CTPUPYIOLLME UX KOPPEKTHOE (DYHKLMOHUPO-
BaHWe A1 KOHKPETHOM nnathopmbl U Lene-
BOWI Cpeabl.

7. <KOPPEKTHOCTb

Mo NOCTPOEHUIO»

Ha 6a3e Aabl pa3paboTaHa 1 peanv3oBaHa
OAHa U3 HEMHOTUX MPaKTUYECKM YCMELLHbIX
CUCTeM [lOKa3aTeNbHOro NporpammmpoBa-
Husi — SPARK [6]. SPARK — 3T0 A3blK npo-
rPamMMpPOBaHUA, BKNIOYAIOLWNUIA NOAMHOXe-
CTBO AZlbl KK CPefCTBO ONUCAHUA JeNCTBUN
W NOrnyecKkve aHHoTauuuW, onucbiBaoLme
CBOMCTBA KOMMOHEHT Mporpammsl U ycno-
BUWA, KOTOPble JOMKHbI BbINONHATECA B XO4€
ee ucnonHeHus. Peanusauma 3Toro A3sbika
NPOBEpPAET WCTUHHOCTb NIOTMYECKUX aHHO-
Tauun, 1 ycnewHaa «komnunauma» SPARK-
KoAa ecTb popmasnbHoe JoKa3aTenbCTBO ero
KOPPEKTHOCTU (MOA KOPPEKTHOCTbIO MOHM-
MaeTcs UCTUHHOCTb YCNOBUIA, chopmynnpo-
BaHHbIX OTHOCUTENbHO 3aKN0UUTENBHOTO CO-
CTOSHUA NpOrpammbl,— NOCTYCNOBUA, €Cn
BbINOJIHEHbl YCNOBWA, Hanaraemble Ha Ha-
yanbHble AaHHble,— mpeaycnosus). Vcnon-
HAEMbI KOA MOXHO NONYYUTb, OTKOMMUN-
poBaB SPARK-koa npv nomouin 06bl4HOrO
Ada-KomnuaaTopa, MOCKOMbKY BCE aHHO-
Tauun npeactasneHbl B BuAe Ana-KOMMeH-
Tapues cneunanbHoro Bupaa. Cyuiectyer
MONOXUTENbHbIA OMNbIT NPUMEHEHUA TEXHO-
norum SPARK gna peanu3auum BCTPOEHHbIX
CUCTEM C KPUTMYECKUMK TpebOoBaHUAMU K
HaaéxHocTn. Cuctema NporpammmpoBaHus
GNAT vHTerpupoBaHa c texHonornein SPARK.
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8.A1A B ObPA30OBAHUU

B coBpemeHHoM poccuiickom UT-06pasosaHmm
Ana npeactaBneHa B ayyllem ciayyae hparmeH-
TapHo. B To e Bpems Afa obnajaer psgom
CBOICTB, KOTOPbIE ieNaloT eé efBa N He nyy-
WM KaHAMAATOM Ha ponb 6a30BOro s3blka
B By3aX, OCYyLLeCTBAAKLMNX nogrotoBky WT-
cneymanuctoB. Ana (BMecTe C A3blKamu ce-
mericTBa O6epoH) ABNAETCA JOCTONHOM U ecTe-
CTBEHHOI 3aMeHOil Ge3HaAEKHO yCTapeBLIeMy
Mackanio. BoT AaneKo He NoNHbIN NepeyeHb [o-
CTOMHCTB AZlbl C TOUKM 3peHuns 06pa3oBaHus.

e Apna o6najaer ACHbIM W JIETKO YuTae-
MbIM CUHTAKCWMCOM, 4TO NO3BOJIAET HE OTBJIE-
KaTbCs Ha CBA3aHHble C A3bIKOM NpobGiembl
B CUTyauuu, Koraa f3blK B pamKax yyeGHo-
ro Kypca MCcnonb3yetcs AnAa NpumMepos U un-
noCcTpaLmnin.

® YHuBepcanbHOCTb Afbl NO3BOAAET MCMONb-
30BaTh €€ B DONbLIMHCTBE COBPEMEHHbIX Kyp-
coB no WT, BKMoYas Kypcbl Mo cuCTEMam
peanbHOr0 BpeMEeHW, aACUHXPOHHOMY Mpo-
rpaMMMPOBaHNIO, pacnpefeNéHHbIM - CcucTe-
MaMm, TEXHONOTU NPOrPaMMUPOBaHHKA 1 Np.

e Byayun cneunanbHO CNPOEKTMPOBaHa C
Lenblo obecneyeHns HagéxHoOCTU Koaa, Axa
npejcTaBnser coboii He TONbKO U He CTOfb-
KO HabOop KOHCTPYKUWIA Ans HanMcaHus npo-
rpamMm, CKONbKO LeNnoCTHbI dunocodckui
B3rNag Ha pa3paboTky nporpammHoro obe-
cneyeHms.

e CywectByloT  oduumanbHo  JocTyn-
Hble 6GecnnaTtHble Bepcuu ALa-TEXHONOTUiA,
npefHasHayeHHble A1A UCNONb30BaHWUA B
yyebHbiXx 3aBegeHusx (nporpamma GNAT
Academic Program, peanusyemas KomnaHu-
et AdaCore).

9. SAKJIDYEHUE

Afa-TexHONOrMN ABAAIOTCA CyLLeCTBEHHON
KOMMOHEHTON MMUPOBOM MPOrPamMHON WH-
AycTpuu, NpumeHsemoii B obnactax, B 3Ha-
YMTENbHOW CTeNeHN ONpeAenstowmx HayyHo-
TEXHUYECKWUI N IKOHOMUYECKNI NoTeHuman
obuectea. M noatomy poccuiickue cneyua-
nunctbl no UT AOMKHBI UMETb J0CTaTOYHO WH-
opmaLum o coBpeMeHHOM cocToAHuM Aaa-
TEXHOJIOTUIA, YTOBbl NPUHMMATL 0CO3HAHHbIE
peleHns OTHOCWUTENbHO UX UCMNONb30BaHUA
B TeX UW MHbIX NPOEKTax.
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1. YET ANOTHER ATTEMPT TO BREAK ViClOous
CIRCLE

It happened that the Russian programming industry
does not use Ada-technologies in industrial projects
since they are unknown for developers and managers
being responsible for decision making. Therefore, most
institutions of higher education in Russia do not train
highly-competent specialists who are familiar with ada.
It leads to the situation when most specialists are not
aware of ada at all. However, the Ada language [1] is a
major component of the world programming industry
used in development of large integrated real-time sys-
tems. One has to agree that this situation, when the
Ada language is not applied in the Russian program-
ming industry, not taught in IT institutions of higher ed-
ucation, and is unfamiliar to most IT-specialists, is to be
changed.

2. ADA-TECHNOLOGIES: FALSE & TRUE

The situation, when a Russian IT-specialist does not
know anything about the Ada language, is one thing.
However, there are some misunderstandings of what
the Ada language is, how and where it can be used. This
impedes much to application of this programming lan-
guage. Here is the list of major misunderstandings re-
garding the Ada language.

False: Ada is the dead language being quite popular
some time ago and not used nowadays. True: Ada is not
applied in the market of packaged solutions only. This
programming language is applied in huge integrated
systems. Moreover, the new revision of Ada standard
has been recently approved and the following revision
is fo be adopted in near future while the standards for
dead languages are not up for review.

False: Ada is the language applied in integrated sys-
tems of military and defence purpose only. True: There
are no obstacles to application of the Ada language in
other fields as well. In recent years the Ada language
has been applied more for civil purpose rather than
for military or defence purpose. Ada is more universal
language than C/C++ or Java (for instance, GNAT pro-
gramming environment is implemented in ada).

False: Ada is too large and difficult programming lan-
guage to be applied in relatively small project. True:
When comparing the Ada language and C++, one can
see that formulation of the Ada language is more com-
pact and easier in a situation when Ada outperforms
C++in terms of language expression.

False: Ada-technologies are ineffective. True: The mod-
ern implementation of industrial languages is consis-

fent by effectiveness that can be easily experienced.

False: Ada-technologies are cost-inefficient. True: As
saying has it, cheapskate pays twice. Besides, there are
free versions of Ada-technologies for education pur-
pose as well as for the development of GPL software.
False: There are no competent specialists in Russia who
are familiar with the Ada language, and fraining of such
specialists is too expensive. True: There are some en-
thusiasts and people who can become a sort of “crystal-
lization point” for the Ada projects ([4], [5]); education
for the Ada language is a little bit more difficult than
for Pascal and easier than for C++. The competent pro-
grammer, who is familiar with Pascal, can learn the ba-
sics of the Ada language for a week.

3. ADA ADVANTAGES FOR INDUSTRY

The Ada language is the only language created to pro-
vide reliability of the programme code when developing
and maintaining large-scale systems. A twelve-year ex-
perience shows that the average number of errors as
well as debugger time for the Ada language is signifi-
cantly less than the ones of the other languages. Here is
the list of some linguistic means, features, and mecha-
nisms which enhance reliability of the code:

+  strict type assignment with no unreasonable type
conversion;

+ mechanism of subtypes and exclusions;

+ developed modularity with full static control of in-
ter-module communication;

- easy-to-use abstraction design tools;

+  clear syntax with reasonable level of redundancy; it
means that the code in the Ada language can be read as
the fext in formalized English.

Ada is universal language like other universal languag-
es. It has unique capabilities for programming of asyn-
chronous processes. Asynchronous process means
are high-level operators. They reflect the natural logic
of data object and process behaviour in real asynchro-
nous world. In this field Ada has no dignified competi-
tors.

Ada was developed as not just the description of the
language, but as the standard of the language. Compli-
ance control means had been already designed prior fo
publication of the standard. As a result, the Ada world
does not have any dialects; therefore, transition of the
program system from one implementation to anoth-
er does not need those efforts as required in other lan-
guages.

The Ada language was initially developed in view of
development of integrated systems by means of cross
compilation. Thus, most ada mechanisms, related fo re-

liability assurance, are implemented by checking com-
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pilation period without loading code which is aimed at
target architecture.

Ada is cross-platform technology; it means that indus-
trial language implementations are created and main-
tained for all industrial platforms.

Ada provides developed means of interface with soft-
ware modules written in other languages significantly
facilitating to the development of multi-language sys-
tems.

Ada makes it possible to reduce the expenditures on de-
velopment of program code analysis tool due to ASIS
interface (Ada Semantic Interface Specification) [2],
which provides advanced tools of syntax and seman-
tics of the Ada software. It might become important for
those fields where certification of the program code is
required. ASIS tools may automatically fulfil the signifi-
cant part of certification operations.

The Ada advantages go beyond this list whatsoever.

4. APPLICATION IN INTEGRATED SYSTEMS

The Ada language can be primarily applied in the field
of integrated systems, and airspace appliances in par-
ticular. Only few people know that during certi-
fication of the IL-86 part of the flight software was re-
written in Ada. The Ada technologies were applied by
Beriev Design Bureau when developing the amphibious
Be-200.

AdaCore is the developer of major industrial Ada-tech-
nologies, GNAT programming system. Its main clients
are given at the website of the company [3]. It includes

such names as follows:

- Raytheon;

+ Boeing;

«  BAE Systems;

- EADS;

+  Eurocontrol;

+ Indrg;

+  Lockheed Martin;
- MBDA;

«  Thales.

Besides, the website lists a number of projects imple-
mented in the Ada language with a help of GNAT pro-
gramming system, for example:

- airborne control system for fransport aircraft
C-130J;

-+ positioning control system for Airbus A350 XWB;

+  periscope control system for the UK submarines of
Astute type;

- flight software for Boeing 787.

5. GNAT PROGRAMMING SYSTEM

GNAT programming system, which has been main-



tained and distributed since 1996 by AdaCore [3], is
one of the major ada-technologies used in the west-
ern industry. GANT has been successfully applied in
at least one Russian project in the field of development
of air traffic management system. The advantages of
GNAT technologies are as follows:

«  The system is implemented in all major industrial
platforms provided that user interface is the same for
all platforms;

+  The system makes it possible to create the code for
integrated architectures (ELinOS, Nucleus OS, Power-
PC Lynx0S, VxWorks, etc.), and supports Bare Board
technology;

+  The system is supplied with fully open code licensed
by GPL provided that the professional version of the sys-
tem does not have GPL-infection problem so that it is pos-
sible to develop appliances with private code;

+  There s a full version of GNAT-technologies (i.e., it
does not contain any limitations in terms of functional-
ity and includes standard tools) which allows develop-
ing GPL software for Windows and Linux platforms.
Cross compilation is also included into accessible con-
figuration so that it is possible to generate the code for
platform LEGO Mindstorms [7];

+  AdaCore offers free software for application in ed-
ucational institutions.

6.D0-178B STANDARD SUPPORT

The requirements to software reliability and security in
basic fields of Ada-technologies application usually in-
clude obligatory certification of the program systems.
DO0-178B Standard is often used for aerospace appli-
ances as the basis for software and certification proce-
dure. This standard includes certification procedures
and requirements which have much in common with
the applied software in other certification systems with
critical requirements.

Software certification on the basis of DO-178B (or simi-
lar standards) supposes that the certified system offers
a number of required characteristics. Certification is
a time-consuming and cost-intensive procedure to be
done by highly-qualified personnel. Much effort is put
on such stages of certification as follows:

-+ Testing, which requires selection of specific com-
pleteness criterion (that is usually one or another cri-
terion of structural testing); it should be proved that im-
plemented testing ensures compliance of the selected
criterion for tested software;

+  Software code conformance checking as per spe-
cific code standard. Usually this coding standard
should provide unavailability of unwanted language
constructions in software fext (for instance, coding
standard may prohibit the constructions which are nor
clear and lead to non-controlled increase of dynamic
memory);

On certain conditions DO-178B Standard allows appli-
cation of software tools to fulfil different operations re-
lated fo software certification. Automation of the most
resource-intensive stages of certification process re-
sults in decrease of the required time, human, and fi-
nancial resources.

In response to the Customer’s requests to offer solu-

tions and tools which facilitate and automate software

certification procedures, AdaCore has developed the
following solutions as part of GNAT-technologies:

+  Configured Run-Time Library (RTL): When certify-
ing software product, there may be a problem regard-
ing certification of libraries used by this product, in-
cluding compiler run-time library. In order to solve this
problem, apart from RTL version determined by the
Ada standard, GNAT offers several RTL levels agree-
able to different requirements to code certification. As
such, the minimum run-time library version ZFP (Zero
Foot Print) has a minimum set of functions which make
it possible to create integrated appliances with mini-
mum costs on ZFP RTL certification since it does not
contain executable code. RTL version called Certified
Profile is ZFP RTL certified extension which makes it
possible to develop any kind of integrated appliances
which do not require asynchronous processes. Ravesn-
car RTL version facilitates to creating the appliances
with asynchronous processes. In this case the system
behaviour may always be predictable and determined.

-+ Static Analysis of Stack Maximum Depth: Gnat-
stack tool included into GNAT programming system
allows defermining the maximum stack depth on the
basis of static analysis of software text for each sub-
program call as well as determining calls which can
lead to unlimited growth of stack.

+  Traceability Analysis Package: Procedure and set of
tools, which makes it possible to determine the set of lan-
guage constructions and compilation parameters for one
or another platform, for which accomplishment of struc-
tural testing criteria for the initial code guarantees ac-
complishment of the same criteria for object code.

+  Couverture: Procedure and set of tools, which allow
checking parameters of structural testing during test-
ing without modification of the tested code. Moreover,
testing completeness analysis for integrated appliance
is implemented in instrument (thanks to programming
emulation in target environment).

+ Coding Style Checking: Set of tools, included into
GNAT programming system, contains gnatcheck tool
which check accomplishment of the analyzed code
which go beyond the standards of language and are re-
lated to coding styles and standards. The set of rules is
constantly extended and the fool allows determining
different coding styles combining rules and their pa-
rameters.

DO0-178B Standard, which supposes application of soft-
ware fools and technologies during certification of the
software code, requires qualification materials to en-
sure that these tools and technologies work correctly.
Qualification materials can be provided for all compo-
nents of GNAT-technologies listed above in case they
are applied during software certification to demon-
strate their fault-free operation for specific platform
and farget environment.

7. ARCHITECTURE CONSISTENCY

The Ada language served the basis for development
and implementation of one of the successful systems
of demonstrative programming, i.e. SPARK [6]. SPARK
is the programming language including Ada sub-ag-
gregate as the means of description of operations and

logical annotations which describe the properties of

program component and conditions which should be
fulfilled during their implementation. Application of
this language checks validity of logical annotations and
successful compilation of SPARK code is formal evi-
dence of its consistency (consistency means validity
of conditions for final state of the program (post-con-
ditions) if the conditions imposed on the initial data are
fulfilled (pre-conditions)). Executable code can be ob-
tained by compilation of SPARK-code with a help of
regular Ada compiler since all annotations are given in
the form of special Ada-comments. SPARK technolo-
gies have been successfully implemented for integrated
systems with critical requirements to reliability. GNAT
programming system is integrated with SPARK tech-
nologies.

8. ADA IN EDUCATION

At its best, the Ada language is represented in the Rus-
sian IT-education system partially. At the same time, the
Ada language has a number of properties which make
it best candidate for basic language taught in Russian
IT institutions of higher education. Ada (together with
Oberon languages) is the only language that could re-
place out-of-dated Pascal. Here is the list of some ad-
vantages of the Ada language to be taught in educa-
tional institutions:

+ Ada has clear and easy-to-read syntax so that it is
possible fo avoid problems regarding situations when
a language is used for examples and pictures during
training course;

« Ada generality makes it possible fo use is in most IT-
courses including the courses on real-time stems, asyn-
chronous programming, distributed systems, program-
ming technologies, etc.

Being developed to ensure reliability of the code,
the Ada language represents not so much a set of tools
for program coding as a holistic philosophic viewpoint
on software development.

«  There are free versions of the Ada-technologies in-
tended for application in educational institutions (for
instance, GNAT Academic Program implemented by
AdaCore).

9. CONCLUSION

Ada-technologies is considered as major component of
the world programming industry applied in the fields
which determine scientific and technical potential of
the country as a whole. Therefore, Russian IT-special-
ists shall be aware of the current situation regarding
the Ada-technologies in order to be able to undertake
the corresponding decisions whether they should be
used in one or another project.
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HelTpoHHble nons  MccnesoBaTeNbCKUX
ANEPHbIX PEAKTOPOB U HENTPOHHbLIX reHe-
paTopoB Hal W WMPOKOe NPpUMeHeHne ans
peleHna paga BaXHbIX Hay4yHO-TEXHUYe-
CKMX 3afa4 B 060POHHOI TexHUKe PP, Takux
KaK: uccnefoBaHne npoTMBOpasMaLoHHON
3alnTbl 06bEKTOB BOEHHOW TexHuKku (6po-
HETAHKOBOW TEXHWKW, apTUNNEPUNACKMX W
PaKEeTHbIX KOMM/IEKCOB); OLEHKU paauauu-
OHHOM CTOWMKOCTU W3AENUIA 3NEKTPOHHON W
ONTUYECKON TEXHUKW, BXOAALLEN B COCTaB
TaKTUYECKOro W CTpaTernyeckoro Opymus;
rpajyvpoBKM HEUTPOHHOM papsMomeTpuye-
CKOM W AO3MMETPUYECKON annapatypbl, Uc-
N0/1b3yeMOW NPU NCMbITaHUN BOEHHON TEXHW-
kn. CTeneHb pajfMalLMOHHOrO BO3AeNCcTBUA
HEMTPOHHOTO W3/ly4eHWUs Ha wuccnepyemble
06beKTbl BOEHHOW TexHuKu (annaparypy,
61006bEKTBI U AIp.) onpeaenseTcs Kak dnto-
€HCOM HEeTPOHOB, KOTOPbIM OHM Bbin 061Y-
YeHbl, TaK U UX IHEPreTMYeCKUM CMEKTPOM.
JHeprus HeWTPOHOB, M3Ny4YaeMbIX ALEPHbI-
MU peakTopamu, HENTPOHHLIMK reHepaTo-
pamu, aTOMHbIMU U HEATPOHHbIMK Boenpu-
nacamu, HaxoAWTCA NpPeuMyLLecTBEHHO B
AnanasoHe 3Heprum ot 10°-18 M3B. Kop-
PEeKTHOe pelleHMe YKa3aHHbIX Bbllle Hayy-
HO-TEXHWUYECKMX 3a]a4 HEBO3MOXHO 6e3 me-
TpoOrMyecKoro obecneyeHns HeMTPOHHbIX
M3MEpEHUN Ha AAEPHbIX U TepMoAfepHbIX
YCTaHOBKaXx, KOTOpble MCMONb3YITCA NPK UC-
cnefoBaHUM OBBEKTOB W MCMbITaHUM 060-
POHHOW TEXHUKMN.

B Pd mertponoruyeckoe obecneyeHne Ha
AAepHo-hU3NYeCcKMX yctaHoBkax (ADY) 6a-
3upyetca Ha [ocyfapCTBEHHOM creumanb-
Hom 3TanoHe (FC3) eAnHUL, NNOTHOCTW MOTO-
Ka 1 ¢noeHca HenTporos AT 51-80 GIYMN
«BHUNDTPU». TC3 obecneunsaeT nepepa-
4y pasmepa eauHUL, B AMana3oHe 3HaueHun
NNOTHOCTM NoToKa oT 1:10% 1o 1-10% cm2c™ u
tdnoeHca HentpoHoB oT 1-10% go 1-10%° cm2
B COOTBETCTBUM C [OCysapCTBeHHON noBe-
pouHoun cxemoit FOCT 8.105-80. Metpono-
rmyeckoe obecneyeHne HENTPOHHBIX W3-
mepeHun Ha APY B PP ocywectBnserca
NPeMYLLECTBEHHO MYTEM CO3AAHMA 3TANOH-
HbIX OMOPHbLIX ¥ MOAENNPYIOLMX OMNOPHbIX
nonen HenWTpoHoB. Mogenupyiowme onop-
Hble MONA HeWTPOHOB co3paloTcs Ha APY
3aMHTepPeCcoBaHHbIX 0BGOPOHHbLIX Npeanpu-
ATUI C LeNblo ONTUMANbHOTO PELIeHNs Kax-
IO KOHKPETHON Hay4yHO-TEXHWYECKOWN 3a-
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fadn. VsmepeHue XxapaKTepucTuk mnonen
HeitTpoHoB Ha ADY nposoautca B 0CO6bIX
YCNOBUAX, @ UMEHHO: NPW NOBbILLIEHHON TEM-
nepatype (ot 20 go 1000°C); npu orpaHu-
YEHHOCTU AOCTYNHOro 06bEMa pabouyeit 06-
nactv uamepenuit (ot 5 go 300 mm); npu
HaNMYMM CONyTCTBYIOLWMX n3nyyeHunin (B-, y-,
PEHTTeHOBCKOro 1 Ap.); Npu LUMPOKOM Au-
anasoHe MAOTHOCTU MOTOKa HeWTpoHoB (OT
1 8o 10%° cm?cY); npu pabore ADY Kak B Um-
nyibCHOM (ANMTENbHOCTL MMNynbca oT 107
10 107 ¢), TaK 1 B CTaTUYECKOM PeXnme; Npu
WMPOKOM 3HEPreTMYecKoMm AnanasoHe crek-
Tpa HeitpoHos (o1 10° go 18 M3B); npwu cy-
ECTBEHHO Pa3NNYaIOLNXCA IHEpretTnye-
CKMX CMEKTPax HeNTPOHOB.

Haunbonee nonHo ypoenerBopsieT nepeyuc-
fIEHHbIM Bblle YC/NOBUAM M3MEPEeHUn Ha
ADY HeATPOHHO-aKTUBALMOHHBIA MeTof. OH
coctouT B 061y4eHUM B UCCaeayeMoM none
HEeMTPOHOB CTaHAAPTHbIX 06pa3LLoB (cocTaBa
M CBOICTB) aKTUBALMOHHBIX U AENUTENbHbIX
[IETEKTOPOB HENTPOHOB, B U3MEPEHUN HaBe-
NEHHON B HUX aKTUBHOCTW U NpUBEAEHUN eé
Ha KOHel, BpeMeHU WX 0B/ly4eHns HenTpo-
Hamu, B pacyéte CKOPOCTel AAEPHbIX peak-
Uit (MMbo KonMuyecTsa peaKLmnii), UMeLLnX
MECTO B Ka¥/OM W3 €TEKTOPOB HEeWTPOHOB,
N pacyére xapaKTepuCTUK Nonen HemTpoHOB
(3HepreTMyecKoro cnexTpa, MAOTHOCTU Mo-
ToKa 1 fp.). CKOPOCTb peaKuun aKTMBaLum
W AeneHus B AeTEKTOpax paccyuTbiBaloT U3
COOTHOLLEHWN:

0719 AKMUBAYUOHHO20

Q.= A/{N [1—exp(-Nt]exp(-Nt}, (1)

0514 denumenbHo20

Q.=N_/(e N t)), @)
rae: A, — aKTMBHOCTb j-rO [leTEKTOPa Ha Mo-
MEeHT t BpemeH ero usmepenns, f) — apdex-
TUBHOE BpeMs 00/y4YeHWs i-ro JeTeKTopa
HeWTpoHamu, N; — 4nCNo Afep HyKNnAa-mu-
WEeHU B /-OM feTeKTope, N— KOHCTaHTa pac-
naga Anf NPoAyKTa aKTMBALMMW B i-M eTeK-
Tope, f,— BpEMA BblAEPHKM AeTeKTopa C
MOMEHTA KOHLA 06/yyeHus ero HemTpoHa-
MW [O MOMEHTa BPEMEHW W3MEpEeHWs ero
aKTMBHOCTU, N, — 4NCNO TPEKOB OT OCKON-
KOB [efeHMA B TPEKOBOM perucrpatope
i-ro ilenuTenbHOro AETEKTOPA, £, — YyBCTBU-



TENbHOCTb PErucTpaLMm aKToB AeNEHNs TPEKOBbIM PErncTpaTopom.
HeWTpoHHble xapaktepuctuku nonert APY onpepenaT w3 WHTe-
rpanbHoro ypaBHeHus ®pearonbma ¢ AUCKPETHbIM 3ajaHuem na-
pameTpoB i, B pOpMe CUCTEMbI UHTErPa/bHBIX COOTHOLWEHUA, CBSA-
3bIBAIOLLNX CKOPOCTb /-7 AfepHOi peakumn (Q) B aKTUBALIMOHHOM
aetextope (npw ero o6ay4eHnn HeiATpOHaMM), OTHOPMUPOBAHHYIO Ha
O/IHO AAPO HYKIMAA-MULLIEHW B AeTeKTopax, ¢ AuddepeHymnansHoi
MNOTHOCTbIO NOTOKA B nose HelTpoHoB ADY (@(E)) n ceyeHnem agep-
Hol peakuun o (E):

Q- f () o B)dE, ©)

rae E — aHeprus HeiTpoHos (M3B).

MOCKONbKY TOYHOTO pelleHus ypaBHeHWA (3) He CyliecTByeT, TaK
KaK fApO nogpiHTErpanbHon yHKUMKM (cedeHne aaepHoO peakumm
0,(E)) He onpeaeneHo BO BCeM AMana3oHe 3HepruM BoCCTaHaBAMBa-
€MOro CnekTpa, To Npu pacyeTe cnekTpa npeasapuTensHo hopmu-
PYIOT aNpPUOPHbIVA CNEKTP HENTPOHOB B Ka4eCTBe NEPBUYHON MOAENN
BOCCTaHaB/IMBAEMOrO CMeKTpa, KOTOPbI B AanbHenwem aedopmu-
pyeTcs ¢ y4ETOM M3MePEHHBIX CKOPOCTEN sAEPHbIX PeaKumii B 061y-
UEHHBIX HETPOHaMK AeTekTopax. Yem Gonee u3nyeH anpuopHbiii
CNEKTP 1 6M30K K NCKOMOMY, TeM B0/1ee KOPPEKTHO MOXHO paccyun-
TaTb CMEKTp B uccnegyemoit Touke APY. M3 cuctemsl ypaBHeHuii (3)
Cnefyert, 4To HeOOXOAMMbBIMU YCIIOBUAMM TOYHOTO ONpeaeneHns xa-
PaKTEPUCTUK U3MEPAEMOro NONA HEMTPOHOB ABAAIOTCA: U3MEPEHUE
C MUHUMAaNLHOI NOrPeILHOCTLI0 CKOPOCTel AfepHbIX peakuuii (Q) B
aetektopax (1-3 %); NpuMeHeHne AN U3MEPEHUIA CeKTpa HerTpo-
HOB ONMTMMasnbHOro Habopa aKTMBALMOHHbIX AETEKTOPOB C 3HEPreTH-
4ECKOM YyBCTBUTENbHOCTbIO, NEPEKPbIBatOLLEN BECb SHEPreTUYECKUI
ANanasoH Mccinefyemoro nons; NpuMeHeHWe [OCTOBEPHbIX ceye-
HU A8EPHbIX peaKLyin Npy BOCCTAHOBNEHWUM cneKTpa. [JocTaTouHbIM
(MeToAMYeCKMM) ycnoBrEM pelueHus ypaBHeHus (3) asnsetcs dop-
MupoBaHue (HU3NYeCcKM 06OCHOBAHHOTO anpuopHoro cnekrpa. Ms-
BECTHO HECKONbKO MeToAoB ero opmupoBaHuA. TaK, B KauecTse
anpuopHOro CreKkTpa UCMoMb3yloT pacCcYUTaHHbIN MeTogom MoHTe-
Kapno cnekTp B nccneayemoin ToUKe € y4ETOM KOHKPETHON KOHCTPYK-
LMK AfEpHOro peakTopa. XOTA TaKoW METOA NepcreKkTMBEH, HO AnA
ero peanusauum HeobXoAMMO [LOCTATOYHO TOYHO CMOAENMPOBATh
KOHCTPYKLMIO fieTanen 1 y310B AAePHOro peaktopa, hopMUpyoLMX
CMEeKTP HeWTPOHOB B Mccneayemon Touke. K HefocTatkam 3toro me-
Tof@ CeflyeT OTHECTU TaKKe TO, YTO OH TPYLOEMOK B MCMONHEHUMN.

B HacTosLweit paboTe cnekTpbl HelTpoHoB B ADY onpeaenstotca no
HOBOW OPUrMHANbHOWM MeTOAVKe, KoTopas m3naraetca Huxe. Anpu-
OpHble CNeKTPbl HEMTPOHOB (HOPMMPOBANM B aHANUTUYECKON opme
B BMAe cynepnosnuyum husnyeckm 060CHOBaHHbIX XOPOLIO U3YYeH-
HbIX CMEKTPOB: CMEKTPa MrHOBEHHbIX HENTPOHOB JAeneHus agep
(cnekTpa Barra); ncnapurenbHbix cnektpos (cnexkTpos Baiickonda);
cnekTpa 3ameaneHus (cnektpa ®epmu); MaKcBennOBCKOTO CrekTpa
TenNoBbIX HEMTPOHOB; CMEKTPA HEMTPOHOB, PACCUYUTAHHOFO METOAO0M
MoHTe-Kapno. [lencTBuUTENbHO, MrHOBEHHble HENTPOHbI [eneHus
AAEP reHepUpYIOTCA B aKTUBHOI 30He (a. 3.) peakTopa B pe3ynbTate
LlenHomn peakuumn aenenns agep 2>°U. HedTpoHbI e ncnaputenbHbiX
cnekTpoB Baiickonda o6pasytoTcs B pesynbTare Heynpyroro B3ammo-
LeNCTBUA BbICTPbIX HETPOHOB (N0 peakuusam n, n'y n, 2n) ¢ AAPaMM
marepuana KOHCTPYKLUMOHHbIX 31eMeHTOB Kak camux APY, Tak 1 ma-
Tepuana OKpyKatoLmnx Ux NpeaMeToB (Hanpumep, CTeHAbl, Ha KOTO-
pbix ycTaHoBAeHbl ADY, non, cTeHbl U NOTONOK 3KCNEePUMEHTaNbHBIX
3a/10B peaKTopoB U Ap.). HeiTpoHbl cnekTpa 3ameaneHus Gepmu un
MaKcBenI0BCKOro CMeKTpa TEeNNoBbIX HENTPOHOB 06pasytoTcs B pe-
3yNbTaTeé MHOFOKPATHOrO YNpYyroro paccesHus GbiCTpbIX HENTPOHOB
Ha Afpax 3NeMeHTOB, BXOAALMX B COCTAB Matepuana otpaxarenen
a. 3., a TaKKe 3amejnsoWmnx cpes peaktopoB. MoHo3HepreTuye-

ENTERPRISES

CKUWe HEeNTPOHbI € 3Hepruen 2,5 n 14 M3B, reHepupyemble ycKopeH-
HbIMU NyYKaMW AEeNTPOHOB B LENTEPUEBbLIX N TPUTUEBLIX MULLIEHSX
MULLEHHBIX 610KOB HEWTPOHHBIX FreHepaTopoB, B HacTosAllei paboTe
npeacTaBneHbl B hopme U3BECTHOrO pacnpepeneHus faycca ¢ cTaH-
[apTHBIM OTKNOHEHNEM (3HepreTMYeCKNUM paspelleHnem) O,.

Mouck cnektpa F(E) B McCieayemoin TouKe nons HeitpoHos ADY ocy-
LLLeCTBNAETCA B BUAE aHANMUTUYECKOTO BblpaxeHusa:

K
F(E) :A'(Zaf’z/\/n)\/E exp(-a,E)+Y A (o, ) Eexp(-0, E)+A 0, *Eexp(-o,, E)+
=

+Am(l/E““’)[1+(107/E)7]"[l+(E/0,2)3]"+iArl/(Un\/Zn)"epoEnﬂn)z no.], (4)

A€ O, Oy, Oy, Gy M 0 — KOHCTaHTbI, @ A, A, A, , Ay U A, — BKIa-
Abl YKa3aHHbIX BbIWE MNApLUWasbHbIX CMEKTPOB, paccyuMTbiBaeMble
U3 yCNI0BUA:

fm(p(E) dE=1,

rae E (M3B) — 3Heprus HeilTpoHoB.

MpeacrasneHne cnexktpa HenTpoHoB no Gopmyne (4) nossonser:
CyLeCTBEHHO YMEHbLUNTb CUCTEMATUYECKYI0 MOrpeLHoCTb BOCCTa-
HOBJ/IEHUA CNeKTpa HeWTPOHOB Ha APY; cpaBHWUTL CNEKTPbl pasnuy-
HbIx ADPY no BKNagy OTAeNbHbIX NapuManbHbIX CNEKTPOB; N0 CPpeAHen
3HEprun HeWTPOHOB B CMEKTPax M T. A. YKa3aHHOe npeacTaB/ieHue
CMEeKTPOB MO3BONAET TaKke: 60/ee KOPPEKTHO OLUEHUTL PaAMaLMOH-
Hoe BO3/eNCTBME OTAENbHbIX KOMMOHEHT CNeKTpa Ha uccnepyemble
06beKTbl BOBHHOTO Ha3Ha4yeHus, onepaTuBHO pellaTb BONPOChl MO-
AeNMpPoBaHMA OTAENbHbIX KOMMOHEHT B CMeKTpax HemTpoHOB npwu
CO3AaHNIN MOAENMPYIOLLMX OMOPHbIX Noei, HE0OX0AUMbIX ANs ONTK-
MasibHOrO peLleHns BaXHbIX HAYYHO-TEXHUYECKMX 3afaq.
M3noxeHHas Bblle MeTOAMKA pacyéta CNeKTPOB HEWTPOHOB CTaH-
napTusuposaHa (MM2804-2003) 1 peanv3oBaHa B BbIYMCAUTENBHOM
nporpamme KACKAJ.

B 1abn. 1 B KauecTBe MAMOCTPALMM NpuBeaeHbl 0606 EHHbIE pe-
3ynbTaTbl BOCCTAHOBJEHUA pAfa CMEKTPOB noser HedTpoHoB APY
B P® no nporpamme KACKA[, atrectoBaHHbIX B KayecTBe 3TasoH-
HbIX NONEN HENTPOHOB. ITV NoAA HelTpoHoB ADY crpynnupoBaHbl B
5 rpynn B COOTBETCTBMMW C KOHKPETHLIMU pellaemMbiMW Ha HUX Hayy-
HO-TEXHUYECKMMM 3aZa4yamMu. B nonsx HENTPOHOB peakTopos | rpyn-
Nbl NMPOBOAATCA 3KCNEPUMEHTbI NO UCCNEA0BAHMIO paanaLMOHHON
CTOMKOCTU U3AENNIA INEKTPOHHON N ONTUYECKOW TEXHUKM, A TaKKe
UCMbITAHMA OTAENbHbBIX COCTABAALWMX AAEPHbIX yCTpoiicTB. O6yYe-
HUA NMPOBOAATCS B LEHTpanbHbIXx kaHanax (LK) saepHbIX peakTtopos
BAPC-1, BAPC-5, B/P-2, BP-1 1 BP-K1 ToNbKO 6GbICTPbIMU HENTPO-
Hamu (c aHeprueit 6onblie 10 k3B). Auametp UK, roe moryT pasme-
Warbcs mccnegyemble 00beKTbl, He npesbiwaer 300 mm. CpeaHsas
3Heprus HEMTPOHOB B MOAX YKa3aHHbIX PEAKTOPOB A5t 3TOW Fpynnbl
Haxoautca B ananasoHe 0,7—-1,34 M3B. B cneKkTpax HEATPOHOB 3TUX
nofeii OTCYTCTBYIOT KaK TEMN/IOBbIe, TaK 1 HAATENNOBbIE HENTPOHbI (CM.
Tabn. 1, KONOHKM 5, 6).

Mons HelTpoHoB Il rpynnbl HaxoaATcA Ha pacctosauun 0,7-10 m oT
LIeHTpa a. 3. N0 0CK IKCNepPUMeHTaNnbHOro 3ana peaxktopa bP-1. Cpep-
HAS 3HEPrna HENTPOHOB B CMEKTPAX 3TUX NONEeN HaXoAMTCA B Auana-
30He 0,293-1,268 M3B (cm. Tabn. 1, KonoHKa 3). YKasaHHble nons
HeWTPOHOB MCMonb3ytoTcAa Ana Bepudurkaumm MoHTe-KapnoscKux
nporpamMmm pacyéta CNeKTPOB HEMTPOHOB Ha AfEPHbIX peaKTopax.
BepudunumpoBaHHble e nporpammbl B CBOK OYepefb WMCMOMb3y-
l0TCA ANA pacyéra XxapaKTepucTUK nonen HEMTPOHOB B MOMeLLEHM-
AX 6oNblIero pasmepa, B KOTOPbIX MPOBOAATCA UCMbITAHNSA BOEHHbIX
06beKToB 60MblIMX rabaputoB (Hanpumep, PakeTHbIX YCTAHOBOK).
Kpome ToOro, ykasaHHble nNons HEMTPOHOB peakTopa bP-1 ucnonbsy-
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MNPEANPUATUA

10T ANA U3MEPEHUA IHEPreTUYECKON 3aBUCMMOCTY YyBCTBUTENBHOCTU
HEeWTPOHHOW PasMOMETPUYECKON U JO3MMETPUYECKON annaparypsbl.

Mons TennoBbIX HenTpoHOB peakTopos |l rpynnbl HAWAK WKUPOKoe
npYMeHeHWe ANA rpajyvpoBKM HEMTPOHHOM annapartypbl cUCTEM
ynpaBneHna 1 3alnTbl AAEPHbIX PEaKTOPOB, CUCTEM ONpeaeneHus
BbIrOPaHNA AAEPHOro TON/MBA B a. 3. PeaKTopa, a TaKXe Ana aHa-
JNTUYECKMX NPUMEHEHWUIA, HanpuMep onpeaeneHna cnefoBbIX KONu-
YEeCTB NPUMECHBIX 31IEMEHTOB B 0000 YMCTbIX MaTepuanax.

B IV rpynne nonen HeNTPOHOB NpUBEAEHbI XapaKTePUCTUKN nonen
HETPOHOB 3a cneuuansHbiMU 3ameansowmmu cbopkamu, pasme-
LW EHHbIMK Ha paccTosHun ~0,6 M. OT LeHTpa a. 3. peaktopa BAPC-1.
3™M nons HEMTPOHOB MOAENUPYIOT MO 3HEPreTMyecKoMy CreKTpy
NoNisl HEMTPOHOB Ha PaccToAHNUM ~500 M OT a. 3. BbICTPOro UMMNYNbC-
HOro peaKTopa, KOTopble, B CBOIO O4Yepedb, MOAENVPYIOT noae Hen-
TPOHOB B3pbiBa aTOMHOro 6oenpunaca.

B V rpynne nonei npeactaBieHbl TepMOALEPHbIE NONA HENTPOHOB,
CMOAENNpoBaHHble Ha HeMTPOHHOM reHepatope CHE-13. Mons Hen-
TPOHOB 3TOW TPyNMbl Pa3MeLLeHbl 3a CneunanbHbIMK 3aMeanaLLm-

My cbopKamu, pacnonomeHHbIMU BOAM3M MUleHHOro 6oKa Hen-
TPOHHOTrO reHepaTopa. YKasaHHble Nons HeMTPOHOB MOAENUPYLOT
3HEpPreTUYEeCKMe CNEKTPbI NoNel HEMTPOHOB Ha paccTosiHuM 500 M oT
MULLIEHN HEUTPOHHOTO reHepaTopa, U3nydarwlleil MOHo3HepreTuye-
CKMe HeNTPOHbI ¢ 3Heprueit ~14 MaB. Mone HeiTpoHos (cm. Tabn. 1,
n. 21), B 0TIMYME OT NOMISA HEMUTPOHOB (CM. Tabn. 1, n. 20), UMUTUPY-
€T ofie HENTPOHOB Y3Ke 3a 3alUTON U3 CTanu TonwmuHoi 100 mm (Ha-
npumep, none HeMTPOHOB BHYTPM TaHKa).

Mons HeltpoHoB IV 1 V rpynn ADY ncnonb3yoT npenmyLLecTBeHHO
ANA rpaflyMpOoBKUN BbICOKOYYBCTBUTENIbHOWM HENTPOHHOW annaparypsl,
NPUMEHAEMON NP UCNbITAHUM NTPOTUBOPaAMALMOHHO 3aLmuTbl GPO-
HETaHKOBOMN TEXHUKM.

B 3aKnyeHne OTMETUM, YTO BCE NpUBEAEHHbIE B CTaTbe CMEKTPbI
nosiei HeMTPoOHOB, Co3AaHHble Ha Gase ADY, BoccTaHOBNEHDI C Bbl-
COKO1 CTeneHblo focToBepHOCTU. CpeHEKBaAPATUYHBIE OTKIIOHEHUS
M3MEPEHHbIX U PACCUYUTAHHbIX CKOPOCTEN AEPHbIX PeaKLnii Bo BCeX
MCNONb3YEMbIX AN U3MepeHni Ha ADY aKTUBALMOHHBIX AeTeKTOpax
He npesblWwartoT 2,5 % (cM. Tabn. 1, KonoHka 3).

Tabnuua 1. 0606LEHHbIE pe3ybTaTbl BOCCTAHOBEHMSA CNEKTPOB B NONAX HENTPOHOB ADY

Table 1. Generic Results of Spectrum Reconstructions in NP Neutron Fields
dnioeHc (MAOTHOCTb NOTOKA) KoHCTaHTbI napumanbHbix CNekTpos (BKIaA B pe3ynbTUpYIOWmUin cnekTp, %)
HeﬁTDOHOB,VCM'Z; CpeaHan Partial spectrum constants (contribution to the resulting spectrum, %)
3Heprus HelTpoHoB, MaB;
0 Tun AdY CPeﬂHeKBaﬂPSTW‘Hoe [NenutensHble McnaputensHble Makcsenna depmu lraycca
n/n NPt OTKNOHeHue, % Fission Evaporation Maxwell Fermi Gauss
ype Neutron fluence (flux
density), cm2; average
neutron energy, MeV; ol (A) 0(A) 0,107 (A) a, (A) o (A)
root-mean-square error, %
1 2 3 4 5 6 7 8
|. CNeKTpbl HEMTPOHOB B LLEHTPE METANIMYECKON a. 3. UMNYNbCHbIX PEAKTOPOB Ha BbICTPbIX HENTPOHAX
I. Neutron Spectrums in Centre of Metal Core of Pulsed Reactors with Fast Neutrons
: 0,780 (12,50) )
ﬁﬁ% Mo | 137710 1,345, 1,18 0786 (12,83) | ¥ 868(9))3’)0’97 (15,54)
0,815 (14,44) ’ ’
1 BARS-1
TSFTI MO *10l4- . 0,69 (7,29);0,97 (45,68)
1,37*10%;1,342; 1,68 5.00 (47,06)
: 0,780 (11,17) i
Eﬁl'jlcl/l?q) 4,50%10'; 1,264; 1,13 0,786 (11,53) g’gg 8’51 ;)4')0’97 (15,06)
0,815 (13,31) ’ ’
2 BARS-5
VNIITF *1 )14+ . 0,69 (6,05);0,97 (42,88)
4,51*%10%; 1,264; 1,88 5.00 (51,11)
0,780 (10,90) .
BUP-2 1,64*10%;1,221; 0,66 0786(11,22) | ¥ 859?2')0’97 (13,63)
3 BHNN3® 0,815 (12,78) ’ ’
BIR-2
0,69 (6,06);0,97 (40,25)
* 14. . ’ ’ 'y ’
VNIIEF 1,64*10%; 1,220; 1,21 5.00 (53,74)
0,780 (10,40) .
BP-1 2,74%10%; 1,175; 0,80 0786 (10,78) | ¥ 861;)4’)0’97 13,13
4 BHNN3® 0,815 (12,65) ’ ’
\E;ISI-IllEF 2,74%10%;1,173; 1,30 0,69 (5,16);0,97 (38,78)
’ ’ ’ 5,00 (56,12)
0,780 (4,55) .
BP-K1 4,64*10%; 0,774; 1,87 0,786 (4.84) 9.69 8’633)9’)0’97 (7,94)
s BHUN3® 0,815 (6,31) ’ ’
BR-K1
*1()14. . 0,69 (1,47);0,97 (20,27)
VNIIEF 4,64*10'; 0,774; 2,86 5.00 (78,32)
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II. CneKTpbl noneit HEMTPOHOB B peakTopHOM 3ase BP-1 Ha pa3nnyHbIX PacCTOAHUAX OT LLEHTPa a. 3. peakTopos (R, Mm)
II. Neutron Spectrums in BR-1 Reactor Hall at Different Distances from Reactor Core (R, mm)

BP-1
R=715 e
BHUMI® 0,780 (11,41 _
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IV. Neutron Spectrums Behind Special Moderating Asse
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REFERENCE NEUTRON FIELDS IN NUCLEAR PLANT
FOR MILITARY EQUIPMENT TESTING

Mikhail Balakhanov, Vasiliy Sevastyanov

Neutron fields of research nuclear reactors and neutron generators have been wide-
ly used for solving a number of important scientific and technical tasks of Russian
defence engineering. Such as, for example: radiological defence research of military
equipment (armoured vehicles, as well as missile and gun systems); radiation resis-
tance estimation of electronics and optics as a part of tactical and strategic weap-
ons; calibration of neutron radiometric and dosimetric equipment used for military
equipment testing. Severity of neutron radiation exposure experienced by military
equipment (facilities, bio-objects, etc.) is defined by both neutron fluence it is irradi-
ated with and its energy spectrum. Neutron energy radiated by nuclear reactors, neu-
fron generators, as well as atomic and neutron weapons, is generally in the energy
range of 10° - 18 MeV. A reasonable solution of the specified scientific and technical
tasks is impossible without providing measurement assurance for neutron measure-
ments in nuclear and thermonuclear plants that are used for object investigation and
military equipment testing.

In Russia measurement assurance in nuclear plants (NP) is based on the GET 51-80
National Special Standard (NSS) of flux density and neutron fluence units developed
by the National Research Institute for Physicotechnical and Radio Engineering Mea-
surements (VNIIFTRI). The NSS provides the transmission of unit dimensions in the
range of flux density value from 1:10%to 1-10'"* cm2-sec™ and of neutron fluence from
1-10% fo 1-10% cm? in accordance with the GOST 8.105-80 National Verification
Scheme. Measurement assurance of nuclear measurements in NP is performed main-
ly through creating standard reference and model reference neutron fields. Model
reference neutron fields are created in NP of the defence enterprises concerned in
order to solve each specific scientific and technical task. Characteristics of neutron
fields are measured in NP under special conditions of elevated temperature (from 20
fo 1000°C); limitation of the available volume of measurement workspace (from 5 fo
300 mm); concomitant radiation (B-, y-, X-ray, etc.); wide range of neutron flux den-
sity (from 1 to 10" cm?-sec); NP working in both the pulse mode (pulse duration is
from 10 fo 102 sec) and the static mode; wide energy range of neutron spectrum
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(from 107° to 18 MeV); significantly differing energy neutron spectrum.

The most satisfying for the above mentioned measuring conditions in NP is a neutron
activation method. The method consists of the irradiation in the neutron field under
consideration of standard samples (composition and characteristics) of nuclear acti-
vation and separatory detectors, the measurement of their activation and its induc-
ing at the end of the neutron irradiation, the calculation of the speed of nuclear re-
actions (or the number of reactions) that take place in each neutron detector and the
calculation of neutron field characteristics [energy spectrum, flux density, etc]. The
speed of the reactions of activation and fission in detectors is calculated by the ratio:
for activation

Q. =A/AN! [1 — exp(-At|] exp(-A't,} (1)
for fission
Q. =N /(. N t1)(2)

where A' - activity of i detector at the t point of time of its measuring, t|; - effective
neutron irradiation time of i detector, N, - number of nuclide nuclei, target of i detec-
tor, N' - decay constant of activation product in i defector, t, - detector waiting time
from the end of neutron irradiation to the moment of measuring of its activity, N\ -
number of tracks left by fission fragments in track recorder of i fission detector, and
€. - sensitivity of fission event registration by track recorder.

Neutron characteristics of NP fields are defined by the Fredholm integral equation
with the discrete i parameter setting in a form of a system of infegral relations link-
inginuclear reaction speed (Q,) in an activation detector (when it is treated with neu-
trons) normalized to one target nuclide nucleus in detectors with differential flux den-
sity in an NP neutron field [F(E)] and nuclear reaction cross-section oi(E):




Q =] ¢(E) 6(E)E, (3)

where E - nuclear energy, MeV.

As there is no definite solution of equation (3) since the
integrand nucleus [nuclear reaction cross-section G(E)]
is not determined over the whole energy range of the re-
storable spectrum, when calculating spectrum an a pri-
ori neutron spectrum is formed beforehand as an initial
model of the restorable spectrum that will become de-
formed in what follows with account of the measured
nuclear reaction speed in detectors irradiated with neu-
trons. The more physical character the a priori spec-
trum has and the closer it is to the desired one, the more
accurately the spectrum is calculated in the NP point
under consideration. It results from system of equa-
tion (3) that there are necessary conditions for the ac-
curate determination of characteristics of the required
neutron field. These are the following: measuring with a
minimum error of nuclear reaction speed (Q) in detec-
tors (1-3%); application of an optimum set of activation
detectors with the energy sensitivity exceeding ener-
gy sensitivity of the field under consideration to mea-
sure a neutron spectrum; and use of reliable nuclear
reaction cross-section fo reconstruct a spectrum. For-
mation of a physically grounded a priori spectrum is a
sufficient (methodological) condition for a solution of
equation (3). There are several known methods of its
formation. For example, a spectrum in the observable
point with the regard to a specific construction of a nu-
clear reactor calculated according fo the Monte Carlo
method is often used as an a priori spectrum. Although
this method is promising, its realization requires a quite
accurate model of nuclear reactor detail and assem-
bly construction composing a neutron spectrum in the
point under consideration. One of the drawbacks of the
method is that it is labour-consuming.

In this article we calculate NP neutron spectrums using
a new original method that is described below. A prio-
ri neutron spectrums were formed analytically as su-
perpositions of physically grounded and well-stud-
ied spectrums: spectrum of instantaneous nuclear
fission neutrons (Watt spectrum), evaporation spec-
trum (Weisskopf spectrum); moderated-neutron spec-
trum (Fermi spectrum); Maxwell's thermal-neutron
spectrum; and neutron spectrum calculated by Monte
Carlo. Instantaneous nuclear fission neutrons are in-
deed generated in the core of a reactor as a result of
a chain reaction of #3°U nucleus fission. Weisskopf's
evaporation spectrum neutrons appear as a result of
an inelastic inferaction of fast neutrons (n, n*; n, 2n re-
actions) and nuclei of materials NP construction ele-
ments and their ambient objects are composed of (for
instance, NP stands; floors, walls and ceilings of reac-
tor experimental halls, etc.). Neutrons of Fermi’'s mod-
erated-neutron spectrum and Maxwell's thermal-neu-
tron spectrum are generated as a result of multiple
elastic scattering of fast neutrons on nuclei of the ele-
ments composing core reflector material as well as re-
actor's moderating medium. Monoenergetic neutrons
possessing energy equal fo 2.5 and 14 MeV and gen-
erated by accelerated deuteron beams in deuteron and
tritium targets of neutron generator target blocks are
presented in this paper in the famous Gaussian distri-
bution with standard deviation (energy resolution) G,..
Search of spectrum F(E) within the observable point of
NP neutron field is carried out in the following analyt-
ic expression:

F(E)=A (20, Nm)NE exp(—(xfE)Jer:A (0, Bexp(-a, E)+

2A,
+A,,0, Eexp(-a,, Ey+A (/EF)[ 1+(107E) [ [1+(E0,27]+
1
+T A0, 20y explHE 0, 20.], (4)
i=1

where o, o, 0,, a. and o, - constants, and A, A, A, A,
and A, - contributions of the partial spectrums specified
above that are calculated according to the following:

o

| (E)dE=1,

where E - nuclear energy, MeV.

Neutron spectrum representation in formula (4) allows
us to: significantly reduce a systematic error of neutron
spectrum reconstruction in NP; compare spectrums of
different NP by the contribution of partial spectrums,
by the average neutron energy in spectrums, etc.; to
evaluate more precisely radioative effect of certain
spectrum components on military objects under con-
sideration; fo promptly solve issues concerning the
modelling of components in neutron spectrums when
making model reference fields necessary for the solu-
tion of important scientific and technical tasks.

The neutron spectrum calculation method hereinbe-
fore explained is standardized (MI12804-2003) and real-
ized in the KASKAD computing procedure.

Table 1 (below) demonstrates generic results of the
KASKAD-assisted reconstructions of a number of NP
neutron spectrums in Russia certified as standard neu-
fron fields. These NP neutron fields are classified in 5
groups in accordance with the specific scientific and
technical tasks that solved with their help. Neutron
fields of first group are used to conduct experiments
on the radiation resistance of electronics and optics
as well as testing of the certain compounds of nuclear
devices. Objects are irradiated in the central channels
(CC) of the BARS-1, BARS-5, BIR-2, BR-1, and BR-K1
nuclear reactors only by fast neutrons (with energy
more than 10 keV). Diameter of a CC where the objects
under study can be placed does not exceed 300 mm.
The average neutron energy in the fields of the speci-
fied reactors for this group is within the range from 0.7
fo 1.34 MeV. There are no thermal and epithermal neu-
frons in the neutron spectrums of these fields (see Col-
umns 5 and 6, Table 1).

Neutron fields of the second group are at a distance of
0.7 - 10 m from the core centre along the axis of the
BR-1 reactor experimental hall. The average neutron
energy in the fields is within the range from 0.293 to
1,268 MeV (see Column 3, Table 1). The indicated neu-
tron fields are used to verify Monte Carlo programmes
for neutron spectrum calculation in nuclear plants. The
verified programmes in their turn are applied fo the de-
fermination of neutron field characteristics in large-
scale halls where testing of large military equipment
(for example, rocket launchers) take place. Besides this,
the BR-1 reactor neutron fields are used for measuring
energy dependence of neutron sensitivity of radiomet-
ric and dosimetric equipment.

Thermal-neutron fields of the third group of reactors
have been widely used for the calibration of neutron
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instruments of management and nuclear reactor pro-
tection systems as well as detection systems of nuclear
fuel burnup in the reactor’s core and for analytical pur-
poses. Like defection of trace quantities of impurity ele-
ments in very-high-purity materials.

The fourth group of neutron field comprises neutron
field characteristics behind moderating assemblies sit-
uated at a distance of ~0.6 m from the BARS-1 reac-
tor’s core centre. Basing on the energy spectrum these
neutron fields simulate neutron fields at a distance of
~500 m from the fast pulsed reactor core that simu-
late in their furn a neutron field of an atomic weapon
explosion.

The fifth group presents neutron thermonuclear fields
simulated with the use of the SNEG-13 neutron gener-
ator. Neutron fields of this group are located behind
special moderating assemblies that are close to the
neutfron generator target blocks. These neutron fields
model neutron field energy spectrums at a distance of
500 m from the neutron generator target irradiating
monoenergetic neutrons with energy of ~14 MeV. Un-
like a neutron field (see item 20) a neutron field (see
item 21, Table 1) simulates a neutron field protected
by a 100 mm thick steel cover (a neutron field inside a
tank, for instance).

Neutron fields of the fourth and fifth NP groups are
used mainly for the calibration of extreme sensitive
neutfron equipment necessary for testing of radiologi-
cal defence of armoured vehicles.

To sum up, let us note that all the neutron spectrums
created in NP and mentioned in this article are recon-
structed with a high degree of confidence. Root-mean-
square errors of the measured and calculated nucle-
ar reaction speed in all activation defectors used for
NP measurements do not exceed 2.5% (see Column 3,
Table 1).
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PA3PABOTKW UKE PM
NNA BAWEW BE3OMACHOCTW

JleoHunp Yctumenko, Enena Xanpgoruxa, Amnutpun Bnagnmnpos

OcHoBHbIM Buaom eatenbHoct OAO «LleHTpanbHOe KOHCTPYKTOPCKOe 6i0po cnelnanbHbix pagnomarepua-
nos» (UKB PM) siBnsitoTcA pa3paboTku, UCNbITaHWA U MPOMbILLIIEHHOE OCBOEHWE HOBbIX CNelManbHbiX pagmo-
MaTepuanoB € 3alaHHbIMM XapaKTepUCTUKaMI UN YCOBEPLLIEHCTBOBaHME paHee pa3paboTaHHbiX. Mbl 3aHu-
mMaemcs Takke cepTudmKaLnein pa3paboTaHHbIX MaTepuanos, yyacteyem B pa3paboTkax ctaHaapTos PO B
obnactv matepuanoBefeHus, paspabatbiBaemM v NPOM3BOAUM KEPAMUYECKME MaTepuanbl Ana U3Aenuin Mu-
KPO3NeKTPOHMKM, CBY-TEXHMKM, BbINYCKAEM NETKONIABKME NPUMNOEYHbIE CTEKNA, PaAnaLMoHHO-MoAUdUL K-
POBaHHble MaTepuanbl, MOrNOTUTENN INEKTPOMArHUTHbLIX BOJH /15 060pyA0BaHNA 6e33X0BbIX Kamep, KOM-
nayHAbl pa3MYyHOro HasHayeHus, ONTUYECKNEe U INEKTPONPOBOAALLNE KNEN, BCEBO3MOMKHbIE FepPMETUKM, B
TOM YMcne paguonornollanlie 1 paanosKpaHupylolme, Matepuansl U naku ans obecneyeHus Bnarosa-
wmTbl. Kak npaBuio, Hawm pa3paboTki MMetoT onpaBAaHHyt0 HOBM3HY, YTO He pa3 0TMEeYanoch 30/10TbIMU U
cepebpAHbIMU MeAaNSMU, A TaKKE MOYETHLIMU AUNIOMAMM OTEYECTBEHHbIX 1 MEXAYHAPOAHbIX BbICTABOK.

LIKB PM cerogHs — LeNMKOM X03pacyeTHas opraHusauus, mol 1n6o
paboraem no gorosopam ¢ MuHMCTEPCTBOM 060POHbI, TMBO BbICTY-
naem B POAu COMCNONHWTENe NO JOroBOPaM C TeM e BOEHHbIM
BEOMCTBOM. [0CyAapCTBEHHbI 06OPOHHBINA 3aKas, K CoxaneHuto,
HE MOXET MOJIHOCTbIO rapaHTMPOBaTh ycnewHyo GUHaHCOBYO Aes-
TenbHOCTb NpeanpuATua. Bot ognH npumep. B 2007-2008 roay mbl
ycnelHo BbinonHunu HUP no paspabotke HOBOro MHOrodyHKLMo-
HaNbHOTO MAacKMPOBOYHOrO MOKPLITUA. B nnaHax MocobopoH3akasa
Ha 2009 rog 31y paboTy Nnpeanonaranock NpoaoMkuTL B pamkax OKP.
0aHaKo ¢ GopMyIMPOBKON «HexBaTKa cpeacTs» pabora bbina nepe-
HeceHa Ha 2010 rog. Ta e cuTyauma NoBTOpMNacb U B 3TOM rofy.
370 Npun TOM, YTO KaXAbl rof 4acTb CPeACTB, 3annaHNpPOBaHHbIX B
pamkax ocob6opoH3akasa, ocTatTcA HeBOCTpe6oBaHHbIMU. O4eHb
XOYETCA HajesTbCs, YTo, HaKoHew, B 2011 rogy OKP 6yaeT nocras-
neHa. PesynbTatbl HUP 6binn BbICOKO OL€HeHbl NpUMHUMAaBLLei pabo-
Ty KOomuccuen, 06 UX 3HAYMMOCTH FOBOPUT TOT (haKT, YTO 3a ABa rosa
oxupaanna OKP Mbl nony4nnu Yetbipe naTeHTa no AaHHOW TeMaTuKe.
B 31OV CBA3M, OAHO M3 HANpPaBNEHWUIN JeATENbHOCTV NPeANPUATUA —
pa3paboTka nornoTuTeNnei n 3KPaHOB 3NEKTPOMArHUTHbIX BONH AN
HYX/, MPOMBILNEHHOCTH, HAY4YHbIX M3MepUTENbHbIX Nabopatopwuii,
MEIULMHCKUX ANArHOCTUYECKUX U PU3MOTEPaneBTUHECKUX LLEHTPOB
1 pelleHne BONPOCOB 3alWTbl HACENEHUS, PabOTaOLEro U NPOXK-
BalOLLEro B YCNOBUAX BO3AENCTBMA NOBbILLEHHOTO YPOBHA 3MEKTPO-
MarHWTHbIX Nofiewn, CI0BOM, BCE TO, YTO NPEXAe MMEeHOBAN0oChb KOH-
Bepcueit. Panble Ha npeanpuatnax BIK 99 % npou3BoacTBEHHbIX
MOLLHOCTEN MCNONb30BaNNCL ANA NPOU3BOACTBA BOOPYKEHUA U BO-
€HHOMN TeXHWKW. KaK nNpaBuio, Ha TaKMX NPeAnpuATUaX Gbiin TuLb
OAMH-[BA Liexa, KOTOpble 3aHUManncb NPOM3BOACTBOM TOBApPOB Ha-
poaHoro notpebnenus. Ceiivac OTHOLIEHWE K TOBapam HapoAHOro
notpebneHns COBCEM ApYroe, TaK Kak 3a NpoLIesWne rofsl U3MeHu-
Nacb 3KOHOMMKA, a B 4EM-TO — U MUPOBO33peHue, 1 noanTuKa. Mos-
BUANCb TaKME NOHATUA, KaK KOHKYPEHLMA U PbIHOK. A KOHKYPVPOBaTb
Ha pblHKe A0CTAaTOYHO CNOXHO MO NPUYMHE AOPOroBU3HbI 3HEprope-
cypcos. [lapagoKc: B CTpaHe, KOTopas 3KCNOPTUPYeET ras, HedTb K
3NEKTPO3HEPruio, LieHbl BHYTPU CTPaHbl TaKMe e, KaK 1 Ha IKCMOopT.
YT10, ecTecTBEHHO, CKa3blBAETCA HA LieHe TOBAapOB HapOAHOro nNoTpe-
6neHus. K coxaneHuio, HaluW TOBApbI WXPOKOTO NPUMEHEHUs cTanu
HEKOHKYPEHTOCMOCOBHLIMM MO CPABHEHWIO C 3arpaHuyHbIMK, npe-
e BCEro KUTaNCKUMM, TalBaHbCKUMU U T. [i. HEKOHKypeHToCcnocob-
Hbl OHW He MO KayecTsy, a no ueHe. Mpubbinb 3neck HeBeNUKa, ofHa-
Ko y LULKB PM ecTb 4TO Npeanoxutb HaceneHuio.
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Mbl pa3pabotanu 1 BbINYCTUIN HA PbIHOK PAA Pa3AnYHbIX IKPaHU-
pylOLLMX TKaHeit. PaspabotaHa TexHONOrMs U3roTOBNEHMS 3KOIOTU-
YECKM YNUCTbIX IKPAHUPYIOLMX TKaHeln ans obecneyeHns MeamKo-
6ronornyecKoii 3alWuTbl NnepcoHana u HaceneHus, paboraioLiero u
NPOXMBAIOLLEro B YCNIOBUAX BPEAHOTO BO3AENCTBUA 3NEKTPOMArHNT-
HbIX MONEN PA3/IMYHON YACTOTbI U UHTEHCMBHOCTW, @ TAKIKE /1A peLue-
HWs 3afiayd 3aWmnTbl MHOPMaL UK. IKpaHUpPYIOLLUe, MorNoLatoLme 1
paavopaccenBalolime TKaHW MOTYT GbITb M3roToBNEHbI KaK Ha 6ase
KOMMIEKCHbBIX HUTEN C HAHOCTPYKTYPHbIM heppPOMarHUTHbIM MUKPO-
nposogom (HOMT, puc. 1), TaK ¥ C HamNbINEHHBIMU METANANYECKN-
MW CNOSMU HAHOMETPOBOW TONLWMHBI. D PEKTUBHOCTL PabOThI TAKNX
TKaHe B kadecTtBe 3B 3aBucut ot Tna HOMI, cTpyKTYpbI Nnete-
HWA, TOAWMHBI U XMMWYECKOTO COCTaBa HanbINEHHOrO meTaninye-
CKOTO CNosA 1, pa3yMeeTcs, OT paanoTexHuyeckomn cxemol [M13B. Takue
TKaHW CHUXAKT MOLLHOCTb NaAaloLLero 31eKTPOMarHMTHOro n3nyye-
Hua B 100-100 000 pas. U3 TkaHu ¢ HOMI B pamkax OKP B nHTte-
pecax MB[] Gbina n3rotosneHa onbITHas NapTus KOCTIOMOB A/1s one-
paTopoB-6/10KMPATOPOB PAAMOYNPABASAEMbIX B3PbIBHbIX YCTPOICTB
(puc. 2).

JKpaHupyloLwmMe TKaHW Halero NpousBOACTBA MOTMYT NPUMEHATb-
CA ANA NOLWKMBA CNELOAEXAbl, 3aLNTHBIX LUTOP, XKaNo3n U Jpyrux

Vac-High

SkV x 1000

—— 2 T

Puc. 1. MukpodoTtorpadusa otpesos HOMMN
Fig. 1. Microphotograph of Nano-Structured Ferromagnetic Micro-Wire Length
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WBEWHbIX WU3AeNUi, NpefHa3HaYeHHbIX ANns
NOKanu3aLmnn MOBbILEHHOTO YPOBHA 3/eK-
TPOMArHUTHbIX M37yYEeHUA B NOMELLEHUAX,
nepeHachbllleHHbIX 3NEKTPOHHbIMU Npubo-
pamu (nabopatopuu CBY-TeXHWKM, AMArHo-
cTyeckme u dhusmoTepaneBTMYeCcKne Mme-
ONUMHCKUE LEHTPbI, KOMMbIOTEPHbIE KNYObI,
peaakumn CMU u . n.)

Ha nocnegHen BbictaBke POCHAHOTEX 2010
OFPOMHbBIA MHTEPEC BbLI3BAJM HALIM YeX/bl
Ans MobUIbHbIX TenedoHoB, hapTydku Ans
paboTbl 332 KOMNbIOTEPOM A5 AeTelt U be-
PEMEHHBIX KEHLIWH, 3allUTHble Kelcbl ans
HOYTOYKOB.

B pa3BuTbix cTpaHax EBponbl cTpowuTenb-
CTBO LKO/, AOLIKO/bHbIX y4pEKAEHUA, 60/b-
HWL, rocnuTanei, JOMOB NpecTapenbix ocy-
LWeCTBASETCA C NPUMEHEHUEM CMELMANbHBIX

CTpOUTENbHBLIX MaTepuanos, KoTopble obna-
[al0T pasMonornowanwmmm 1 paamoaKpa-
Hupytowmmn acdertamu. K coxanexuio, y
Hac NpUMeHeHWe TaKUX MaTepuanoB MoKa
HaXo[4MUTCA, MOXHO CKa3aTb, B 3a4aTOYHOM
coctosiHun. LLKB PM B cBOE Bpema gocraTouy-
HO MHOTO 3aHMManocb TaKMMKU maTepuana-
Mu. Cenyac Mbl NAaHMpPyem BbIMTU HA PbIHOK
M 3aKpenuTbCs Ha HEM C MPUHUMUMWANLHO
HOBOW NpoayKuven. Mbl caenanu psg cneuu-
anbHbIX CTPOWTENbHBIX MaTepuanos, obnaga-
toLwmx 3 heKToM pasnMooTpaeHus u paauo-
nornoweHus (puc. 3).

PAA MOCKOBCKMX CTPOUTENbHBIX OpraHv3a-
UMiA MPOSBUAM K 3TOMY GONbLUOW MHTepec.
Yem oH obycnosneH?

[pexue Bcero, Tem, 4to B Mockse 1 logmo-
CKOBbe Pa3BMBAETCA He TONbKO MacCoBOe

Puc. 2. KocTiom onepatopa 6nokupatopa pagnoynpasiseMbiX B3pbIBHbIX yCTPONCTB
Fig. 2. Suits for Operators of Radio-Controlled Explosive Devices

ENTERPRISES

KpynHomacluTabHoe CTPOUTENbCTBO, HO U
CTPOMTENBCTBO YaCTHbIX JOMOBNAAEHUA Ans
[IOCTATOYHO COCTOATENbHbIX Ntofel. ITo Tex-
HoNMorns TaKk HasblBaemoro «6e3onacHoro
[OMa», KOTopas NPaKTUKyeTcA Ha 3anaje.
Hago cKasatb, Y4TO MOHATME 3TO AOCTAaTOYHO
wnpokoe. OHO BKNOYaET B cebs 1 Nomapo-
6e30nacHOCTb, 1 NPOAYMAaHHYI0 CUCTEMY OX-
paHbl, 3HeproobecneyeHne U MHoroe Apy-
roe. BTom yncne «6e30nacHblii JOM» JOMKEH
obnajatb pagvonornolanum 1 paguo-
3KpaHupyowmm 3chdheKTom Ans 3alWnTbl ero
obuTatenen OT BpefHbIX 3EKTPOMArHuT-
HbIX MONEN TEXHOTEHHOTO XapakTepa. C Kax-
AbIM TOlOM YBENWYMBAETCA KONMYECTBO WUC-
TOYHUKOB 3/IEKTPOMArHUTHbLIX BOMH B O4YeHb
LUMPOKOM AMana3oHe 4acToT U C Pas/InyHbl-
MW MOLLHOCTAMM. ITO MoBUbHbIE Tenedo-
Hbl, BbICOKOMOTEHLMANbHbIE PaAMONOKaLM-
OHHble CTaHUMW, cucTeMbl 6eCcnpoBOAHON
CBA3M, NINHWUM INEKTponepeaay uT. A.
JNEKTPOMArHUTHbIE M3/Tly4eHUS MOXKHO Mo-
raowartb MAKM OTpayaTb C MOMOLUbIO Cre-
UManbHbIX MaTepuanos. 3T0 MOXKET 6biTb U
KUPMUY pasfMyHbiXx moauduKaLmin, u neHo-
6/710KM, 1 MaHenbHble KOHCTPYKLWUM, U OTae-
/IOYHblE MaTepuanbl C PagnooTpaXKaowmm
1 paguonornouatowum scddextom. U korga
Mbl BbIWAN C NPEANOXEHUAMM MO BbINYCKY
CneumanbHbiX CTPOUTENbHBIX MaTepuanos,
NpeACTaBUTENN  CTPOUTENbHBIX KOMMAHUM
BCEePbE3 3TUM 3aMHTEPECOBaMCh.
MoTpebutenb yxe CeroAHs rotoB NAaTUTb 3a
6e30MacHOCTb, B TOM YMCiie W 3a MOroLle-
HUe 3/IeKTPOMArHUTHbIX U3My4YeHuid. boraTbix
noaeit 8 Mockse 1 MocKoBckoi 06nactu ro-
pasao Gonblie, 4eM BO BCelt ocTanbHoM Poc-
CUW, 1 3annatuTb YyTb AOPOXE 3a COOCTBEH-
HOe 3[0pOBbE WM, [YMAaeTCs, BMOJSHE MO
cunam. Mbl pelimam opraHu3oBatb 3T0 OMbIT-
Hoe npon3BoAcTBO. [pexae Bcero, Ans Toro,
4TOGbl BbIACHWTL, B BUAE KAKWUX Marepuanos
3TO MOXHO Mpeanaratb Ha pblHKe. B Tom, yto
noTpebHOCTb B TaKUX Matepuanax ywe nos-
BWNACb, HUKAKUX COMHEHWIA HeT. [lna Toro, y
KOro eCTb AA€HbIW, YCNOBHO FOBOPA, 3annaTuTb
1 MUAAMOH MAK 1 MuAaMoH 100 Thicad — 60ib-
WO pa3HuLbl HET. TNaBHOE — YyBCTBOBATb, YTO
TBOW 10M 6€30naceH B YacCTu 3aLlMTbl OT Bpef-
HOro BO3AENCTBUSA 31IEKTPOMArHUTHbIX NONEN.
Ho 3To TONbKO Havano, CBOK 3ajayvy Mbl
BUAMM B OpraHu3aLmu OnbITHOTrO NPOU3BOA-
CTBa CneLunanbHbIX CTPOUTENbHBIX 1 OTAEN0Y-
HbIX MaTepuanoB, OTNAXMBAHUU TEXHONOMM-
YECKMX NPOLLECCOB, UCMbITAHUN NOYYEHHbIX
CTPOMUTENbHbIX MaTepuanoB C MOCAeAyto-
e cepTuduKaumnern ana Toro, ytobbl no-
N06Hble CTpOUTE/bHbIE MaTepuanbl MOMXHO
6bIN10 NPOU3BOANTL B PA3NNYHBIX PErMOHAX
Hallen CTpaHbl U YToBbl 3TU CTPOUTENbHbIE
matepuanbl 6biau LOCTYNHbI LUXPOKUM COSM
HaceneHus.

JANUARY"11 |01 | NEW DEFENCE ORDER STRATEGY

73



MNPEANPUATUA

CENTRAL DESIGN BUREAU OF SPECIAL RADIO
MATERIALS ENSURES YOUR SAFETY

Central Design Bureau of Special Radio Materials, JSC (CKB RM) develops and produces mainly new special radio
materials with the desired characteristics as well as modernizes the radio materials developed in previous times. The
enterprise also deals with certification of the developed materials, participates in development of the standards of
the Russian Federation in the field of materials, designs and produces ceramic materials for microelectronic devices
and microwave equipment, produces low-melting solder glass, radiation-modified materials, electromagnetic wave
absorbers for anechoic chamber equipment, compounds of various purpose, optical and electrically conductive
adhesives, various sealants, including radio-absorbing and radio-shielding sealants, and various moisture protection
materials and coatings. For the development of these novelties the Central Design Bureau of Special Radio Materials
has been awarded gold and silver medals and diplomas at some Russian and international exhibitions.

74

Today, the Central Design Bureau of Special Radio Ma-
terials is a complefely self-sustained enterprise which
cooperates with the Russian Ministry of Defence or
acts as a subcontractor under the agreement with the
same defence department. The state defence order,
unfortunately, cannof fully satisfy the company to pro-
vide financially viable activities. Here is one example. In
2007 and 2008, the company successfully completed
research and development of a new multi-purpose cam-
ouflage coating. This work was to be continued as an
experimental development in 2009 within the frame-
work of the state defence order. However, it was post-
poned for 2010 due fo “funding gap”. The same situ-
ation happened in 2010. This is despite the fact that
each year some of the funds allocated under the state
defence order remain unclaimed. Nevertheless, there
is a hope that, finally, in 2011 the experimental devel-
opment of multi-purpose camouflage coating will be
launched. The research and development results were
highly appreciated by the committee which makes this
development of great importance is that the company
obtained four patents on this subject.

In this regard, one of the activities of the enterprise is
the development of electromagnetic wave absorbers
and shields to satisfy the needs of industry, scientific
measuring laboratories, medical diagnostic and physio-
therapy centres as well as for solution of the problems
regarding the protection of population who work and
live under the conditions of high-level electromagnetic
fields, in short, everything that was called the conver-
sion in previous times. Beforehand, 99% of all produc-
tion capacities of the military and industrial complex
enterprises were used for production of armament and
defence equipment. As usually, one one or two work-
shops were involved info the production of consumer
goods. Today the attitude toward consumer goods has
changed due to the change in Russia’s economy and, in
some way, in its world outlook and policy in the past few
years. Accordingly, such concepts as competition and
market have become of great importance. To compete
on the market is difficult due to high cost of energy. It
is a paradox that the country that exports oil, gas, and
electricity has the same consumer prices as the export
prices. It has a direct impact on the price of consumer
goods as well. Unfortunately, the Russian consumer
goods have become uncompetitive compared with the
foreign ones, especially of Chinese, Taiwanese produc-
fion, etc. They are not competitive in terms of quality
and price. The profits have become low, but the Central
Design Bureau of Special Radio Materials has some-
thing to offer the public.

It has developed and marketed a whole range of dif-
ferent shielding fabrics. Apart from that it has devel-
oped the fechnology to manufacture environmentally
friendly shielding fabrics used to provide medical and
biological protection of the personnel working and liv-
ing under the conditions of negative impact caused by

electromagnetic fields of different frequencies and in-
fensities, as well as to meet the challenges of informa-
tion security. Shield, absorbing and radio-diffusing fab-
rics can be made both on the basis of multifilament
yarn with nano-structured ferromagnetic micro-wire
(see Fig. 1) or with nanoscale deposited metal layers.
The efficiency of application of such fabrics as electro-
magnetic wave absorbers largely depends on the type
of nano-structured ferromagnetic micro-wire, plait-
ing structure, thickness and chemical composition of
the deposited metal layer and, of course, radio circuit
of electromagnetic wave absorbers. These fabrics re-
duce incident electromagnetic radiation power by 100
- 100,000 times. The fabrics with nano-structured fer-
romagnetic micro-wire were used for production of ex-
perimental suits for operators of radio-controlled ex-
plosive devices (see Fig. 2).

The shielding fabrics, produced by the Central Design
Bureau of Special Radio Materials, can be used for fab-
rication of overalls, protective curtains, shutters and
other garments that are intended for use under the con-
ditions of high-level electromagnetic radiation in rooms
equipped with electronic devices (for instance, in mi-
crowave equipment laboratories, diagnostic and phys-
iotherapy medical centres, computer centres, media ed-
itorial offices and efc.).

At ROSNANOTECH-2010 Exhibition the public aroused
a great interest in mobile phone cases, aprons for chil-
dren and pregnant women when working on the com-
puter, and protective cases for laptops.

In European countries, most schools, pre-school insti-
tutions, hospitals, nursing homes are constructed using
special construction materials with radio absorbing
and shielding properties. Unfortunately, in Russia ap-
plication of such materials is still in its infancy. Central
Design Bureau of Special Radio Materials has been oc-
cupied in development of such materials. At present the
enterprise is looking forward to approach this market
and get a foothold on it with advanced new products.
It has developed a number of special construction ma-
terials with radio reflections and radio absorption (Fig-
ure 3).

A number of Moscow building companies have already
showed their interest in such materials. What are the
grounds for this interest?

First of all, apart from the mass-scale construction car-
ried out in Moscow and Moscow region there is also
private construction for well-to-do people. The con-
struction technology is called “safe houses”. It is prac-
ticed mostly in the West. The term “safe house” is quite
broad. It is safe in terms of fire safety, sophisticat-
ed security system, power supply, efc. Apart from that
the “safe house” must have radio absorbing and radio
shielding effect fo protfect its inhabitants from harm-
ful man-made electromagnetic fields. Year after year
the number of electromagnetic transmitters of a very
wide range of frequencies and with different capaci-
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Puc. 3. 06pa3ubl 3KpaHi4'pyK'J|.'|J,er'c‘rp=OV|Teanb|x
OTAENOYHbIX MaTepnanos

Fig. 3. Samples of Shielding Finishing Construction
Materials

ties is increasing. This relates fo mobile phones, high
radars, wire-free communications systems and power
lines, etc.

Special materials can absorb or reflect the electro-
magnetic radiation. Such materials may include bricks
of various modification, foam concrete blocks, panel
structures, finishing materials with radio shielding and
radar absorbing properties. That is why some building
companies have become interested in the product line
of special construction materials offered by Central De-
sign Bureau of Special Radio Materials.

Nowadays, the consumer is willing to pay for security
and for electromagnetic radiation absorption as well.
Mostly these are the well-to-do people who live in Mos-
cow and Moscow region and who are ready to pay more
for their own health and safety. The company has decid-
ed to start the experimental production, first of all, in
order fo find out in what form these materials can be of-
fered on the market. There is no doubt that the demand
for such materials has already appeared. For a rich per-
son there is no big difference whether to pay 1 million
or 1.1 million roubles. The main thing is to feel that your
home is protected against the harmful electromagnet-
ic fields.

In fact the company sets the tasks to establish the ex-
perimental production of special construction and fin-
ishing materials, to adjust the technological process-
es, to test construction materials and to certify them in
order to ensure that such construction materials could
be produced in different regions of Russia and that they
would be available to great masses of population.

®
il

http://www.ckbrm.ru
E-mail: ckborm@nm.ru
Ten.: +7 (495) 362-58-15
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NPEAMPUATUA

HAYYHO-NPOWZBOOCTEEHHEIN LUIEHTP

Pryri “OKb KI1”

141002, MockoBcKas 06.., . MbiTuwm, yn. Agpeesckas, 4. 4

4 Yadreevsakya str., Mytishchi, Moscow Region, 141002, Russia
Ten.: +7 (495) 583-99-72

E-mail: okbkp@okbkp.ru

http://www.okbkp.ru

OCOBOE KOHCTPYKTOPCKOE BIOPO KABEJIbHOW NMPOMbILLJIEHHOCTH 55

em

bOPTOBbIE ABUALLMOHHBIE MPOBOAA

®rYn «OKB KI», yuntbiBasa COBpeMEHHbIE TEHAEHU NN Pa3BUTMA aBUALMOHHON TEXHUKMN N YPOBEHb
TEXHUYeCKNUX TpeboBaHuii, NpeabABAAEMbIX K KabenbHbIM U3Lenusm Ansa 60pToBOM KabenbHO CeTU
aBMaLMOHHON TEXHUKW, MpeanaraeT ans NpMMEHEHNs ceaytolme TUMbl NepCrneKTUBHbIX 60PTOBbIX
npoBofoB, Bbinyckaembix ®IYMN «OKBb KIl», n HOBbIX NPOBOAOB, BbINYCK KOTOPbIX NAaHMpyeTcA

Ha4yaTtb B 2011 roay.

CEPUMHO BbINYCKAEMbBIE nPOBOAA
(MOAEPHU3NPOBAHHDIE)

ManozabapumHsie mennocmolikue NPOBOAA C MOBbILIEHHbIMU
MexaHUYeCKMMU XapaKTepucTuKamm Ha pabouee HanpsikeHue
250 B nepemeHHOro Toka Mapok MK26-11(12), MK326-11(12),
MK3026-13 v gp. (TY 16-705.375-85). NlpoBoaa MmogepHU3MpPo-
BaHbl B 2005 rogy. MakcumanbHas Temneparypa npoBOAOB Npw
3Kcnayatauum +200°C. OHM NPeBOCXOAAT MMMOpPTHbie GopTo-
Bble NpoBoja Tunos 55A, 55M, 55PC0811 (Spec-55) no cToit-
KOCTU K UCTUPaHUWio Urioii Gonblue 4em B 5 pas v He ycTynaioT
nocnefHMm no macce. MoryT paccmatpuBaTbCA B KayecTse asb-
TepHaTVBbl OTeYeCcTBEHHbIM 6OPTOBLIM NpoBOAaM TMNOB BUD u
BUOM (TY 16-6-505.945-76) 1 3apybexmHbiM G0PTOBLIM NPOBO-
nam tmna EN 2714-013A.

lubkue obnezyéHHble GopTOBbIE NPOBOAA Ha pabouyee Hanps-
XeHune 250 B nepemMeHHOro ToKa C TOKONPOBOAALWMMM XKuna-
MU U3 TENNOCTOMKOrO afloMUHUEBOrO cnnasa mapok 6@C-A u
BE®C3-A (TY16-705.405-85). MaKcvMmanbHas Temneparypa npo-
BOAOB Npu 3KcnayaTaumm + 250°C. inana3oH cevyeHni ot 4,0 Ao
95,0 mm2. MpoBo/ja Mo CpaBHEHMIO C NPOBOAAMM C KUOW Ha OC-
HOBe MeJHOI NPOBOOKK ferye Ha 50-60 %.

lubkue obne2yéHHble GOpPTOBLIE NPOBOAA Ha paboyee Hanpsixe-
Hue go 600 B nepemeHHOro Toka mapok 6C35-121, 6C35-221,
5C335-121 65C3035-121 v gp. (TY 3583-001-00217069) ¢ mea-
HOW NYXEHON XNNON N PajMaLLNOHHO-CLUMTON ABYXCNOMHOW U30-
nauvein. Paboyas Temnepatypa NpoBOAOB NpW 3KChayatayuu
0o +150°C. MpoBoaa aHanornyHbl UMNOPTHLIM GOPTOBLIM MPO-
BoAam Tunos 55A, 55M, 55PC0811 (cepusa Spec-55). Mo yaens-
HOW pac4yéTHOM macce oTeyecTBeHHble NpoBoja mapok 6C35-12
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1 MK 26-11 NpaKTUYeCKU HE YCTYNatT UX UMMOPTHLIM aHanoram
nposogam 55PC0811, 55PC0211.

HOBbIE BOPTOBbLIE MPOBOAA

Hosble ozHecmolikue 6opToBble NpoBoAa Ha paboyee Hanps-
weHne 600 B nepeMeHHOro Toka mapku BK30-35-146(246) (TY
16.K76-217-2007). Paboyas Temnepatypa nNpoBOAOB MPU IKC-
nayataumm ao +250°C. NpoBoaa CTOMKM K BO3AENCTBUIO OTKPbI-
TOro nnameHun ¢ Temnepatyport 1100+£50°C B Te4eHME 5 MUHYT.
MoryT paccmaTtpuBaTtbCa B KayecTBe anbTepHaTUBbI ABYXKMWIIb-
HbIM 3apy6exHbim nposoaam tuna TMF.

lubkue obnez4éHHble GopToBbIE NPOBOAA Ha pabouee Hanps-
XeHune po 600 B nepemeHHOro Toka mapok 6C-36-147, bC3-36-
147, 6C30-36-147 v ap. (TY 16. K 76-235-2009) ¢ mefHOWN HU-
KeNMpPOBaHHOW UK nocepebpEHHON TOKONPOBOAALLEN HIUION
1 paavaLnoHHO-CLUMTOW ABYXCNIONHOW M30NALMEN Pa3fNYyHOro
useta. Paboyas Temnepartypa NpoBOAOB MPMW 3KCNayaTayun Ao
+200°C. ®ryn «OKB KM» 6yaeT BbinycKaTb NpoBOAA KaTeropuu
KayecTBa «Bll» 0AHOXMABbHBIMK, ABYX- U TPEXKUABHBIMUK 3Kpa-
HUPOBAHHLIMW W 3KPaHUPOBaHHbIMU B 060n04YKe. CepuitHbIi
BbIMYCK NPOBOAOB NnaHupyetca HauyMHasa ¢ 2011 roaa. YkasaH-
Hble NPOBOAA aHaNOrNYHbI 3apybeXxHbIM NPOBOAAM TUMOB 55A,
55M, 55PC n nposoaam Tvna EN0438 YU2 dupmbi Filotex.
lubkue obnez4éHHble MOHTaXHbIE NPOBOAA Ha paboyee Hanps-
XeHue fo 100 B nepemeHHOro Toka mapok MC16-18 MC316-
18 u MC3016-18, MC316-19 u MC3016-19 (TY 16. K 76-237-
2009) ¢ meaHoN nocepebGPEHHON TOKOMPOBOAALLEN HUNOWA 1
paAvaLMoHHO-CLUMTON OAHOCNOMHON U30NAUNen M3 conoanme-
pa 3aTuneHTeTpadTOpaTUAEHA pa3nnMyHOro ueeta. Paboyas Tem-



Mpoaykuma cepTuduymMposaHa

nepatypa npoBOAOB npwu 3Kcnayataumm Ao +200°C. [aHHble
nNpoBOAa aHaNoOrMyHbl MMMNOPTHLIM NpoBoAam Tunos 55A, 55M
n 55PC Ha pabouyio Temnepartypy +200°C. CepuiiHblin BbINYCK
nNpoBOAOB NnaHnpyeTca HaynHasa ¢ 2011 roaa.

ObnezyéHHbie 6opmosbie NpoBoaa Mapok bK-36-448 u bK3-
36-448 Ha paboyee HanpsaxeHue 600 B NepeMeHHOro TOKa ¢
HUKeNMPOBAHHLIMU TOKONPOBOAALMMY KNUAAMU U3 antoMUHNe-
Boro cnnaga (TY 16. K 76-236-2009). O6neryéHHble 60pToBbie
nposofa Ha pabouyio Temnepatypy Ao +200°C, umetoT gnana-
30H ceyeHUn oT 4 ao 95 mm2. MNpepHasHayeHbl 415 3aMeHbl M-
NMOPTHBLIX NPOBOAOB C ANOMUHUEBBLIMWU TOKONPOBOAALWMUMM HKN-
namu Tna EN0438YU2 Filotex, no cpaBHeHWO C NPOBOAAMMU C
Me[HOW }unoi nerde Ha 50—-60%. ®IYMN «OKb KI» 6yaet Bbl-
nycKaTb MPOBOAA KaTteropumn Kayectsa «Bll», cepuitHbIin BbiNyCcK

ENTERPRISES

®ryn «OKB KM» rotoBo obecneunts NOCTaBKY yKasaHHbIX 6op-
TOBbIX MPOBOZOB A/17 aBUALNOHHON TEXHUKW.

oryn «0OKb Kn» NPON3BOAUT

N NOCTABNAET:

® NpoBoda: oObIYHON N NOBbILLEHHON TEMIOCTONKOCTY MOHTAMX-
Hble, aBMALMOHHbIE, IEHTOYHbIE, BbICOKOBOJIbTHbIE 3a)ura-
HUS;

® kabe/iu: BbICOKOBO/LTHbIE UMMY/bCHbIE, aHTUBUOPALMOHHbIE,
pajaMoYacToTHble, YyNpaBfieHWs, BOJIOKOHHO-ONTUYECKUE,
KOMOWHMPOBaHHbIE WHGHOPMALMOHHbBIE TEePMETU3NPOBaH-
Hble, LAN-kabenu;

® naeméHKu, 1eHmsbl U xccymsl 015 60pmosoli cemu.

nnaHupyetca B 2011 rogy.

NMPUTNALLAEM BAC K COTPYAHUYECTBY!

AIRBORNE WIRES AND CABLES

Special Design Bureau of Cable Industry (OKB KP), taking into

account the today’s trends in aeronautical engineering and the

up-to-date design specifications for cable products intended for

onboard cable system ofaircraft engineering, offers the following

types of promising airborne wires and cables scheduled for

production for 2011.

SERIES-PRODUCED CABLES
(MODERNIZED)

Small-sized heat-resistant cables of MK26-11(12),
MKE26-11(12), MKEO26-13 types (TU 16-705.375-
85) with enhanced mechanical characteristics with
AC operating voltage of 250 V. The cables were
modernized in 2005. Maximum operating temper-
ature is plus 200°C. They outperform the foreign
airborne wires of 55A, 55M, 55PC0811 (Spec-55)
types in terms of abrasion resistance by 5 times
as much and are comparable to them in terms of
weight. The can be considered as alternatives to
Russian airborne cables of BIF and BIFM types (TU
16-6-505.945-76) and foreign airborne cables of
EN 2714-013A type.

Flexible lightweight airborne cables of BFS-A and
BFSE-A types (TU 16-705.405-85) with AC operat-
ing voltage of 250 V have electric conductors made
of heat-resistant aluminium alloy. Maximum cable
temperature when operated is plus 250°C. Cross
section varies from 4.0 to 95.0 mm2. These cables
are lighter by (50-60)% compared to the copper-
core ones.

Flexible lightweight airborne wires of BS35-121,
BS35-221, BSE35-121, BSE035-121 types (TU
3583-001-00217069) with operating voltage of
600 VAC have copper tinned cores and radiation

grafted double-layer insulation. Operating femper-

ature is up to plus 150°C. The cables are identical
to foreign airborne cables of 55A, 55M, 55PC0811
type (Spec-55 series). Estimated specific weight of
the Russian cables of BS35-12 and MK 26-11 types
is the same as that of foreign cables of 55PC0811,
55PC0211 types.

NEW AIRBORNE CABLES

New fireproof cables of BKEO-35-146(246) (TU
16.K76-217-2007) type with operating voltage of
600 VAC have operating temperature of up to plus
250°C. The cables are resistant to open flame ef-
fect at (1100+50)°C for five minutes. These cables
can be considered as alternatives to foreign two-
core cables of TMF type.

Flexible lightweight airborne cables of BS-36-147,
BSE-36-147, BSEO-36-147 types (TU 16. K 76-235-
2009) with operating voltage of 600 VAC have cop-
per nickel-plated or silver-plated electric core and
radiation grafted double-layer insulation of dif-
ferent colour. Operating femperature is up to plus
200°C. The cables may be one-, two- or three-core,
shielded of encased and will be manufactured by
the company with Military Acceptance. Serial pro-
duction of cables is scheduled for 2011. These ca-
bles can be considered as alternatives to foreign
cables of 55A, 55M, 55PC types and Filotex cables
of EN0438 YU2 type.
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Flexible lightweight airborne cables of MS16-
18, MSE16-18, and MSEO16-18, MSE16-19 and
MSEO16-19 (TU 16. K 76-237-2009) types with AC
operating voltage of 100 V have copper silver-plat-
ed electric conductor and radiation grafted single-
layer insulation made of ETFE copolymer. These ca-
bles can be considered as alternatives to foreign
cables of 55A, 55M, 55PC types with operating tem-
perature of plus 200 °C. Serial production of cables
is scheduled for 2011.

Flexible lightweight airborne cables of BK-36-448
and BKE-36-448 types (TU 16. K 76-236-2009)
with operating voltage of 600 VAC have nickel-plat-
ed cores made of aluminium alloy. These airborne
cables with operating temperature of plus 200°C
feature cross section from 4 mm2 to 95 mm2. They
are alternatives for Filotex cables with alumini-
um electric cores of EN0438YU2 type. Compared
to the copper-core cables, they are lighter by (50-
60)%. The cables will be produced with military ac-
ceptance. Their serial production is scheduled for
2011.

Special Design Bureau of Cable Industry can sup-
ply the above airborne cables for aeronautical

engineering.

THE PRODUCT LINE OF THE
SPECIAL DESIGN BUREAU

OF CABLE INDUSTRY IS AS
FOLLOWS:

Wires: with standard and enhanced heat resistance,
mounting, airborne, ribbon, high-voltage ignition.
Cables: high-voltage, pulse, anti-vibration, radio-
frequency, control, fibre-optic, combined informa-
tion pressure-sealed, LAN;

Braiding, belts and harnesses for airborne system.

WE ARE LOOKING FORWARD
TO COOPERATING WITH YOU!



MNPEANPUATUA

KAK NMPABWJIbHO NOCTPOUTb U BHEAPWUTb NOJINTUKY
BE3OMNACHOCTU B TOCYJAPCTBEHHOM Y4YPEXAEHUU

Anekcanap Kpynuuk, HayanbHuK aHanutuyeckoro otaena 3A0 «<EBPAAC.UT»

nocnegHee Bpems pa3BuTHe MHPOPMALMOHHBIX TEXHO-
NIOTUIA NPUBENO K TOMY, YTO NOABMAACh Macca BO3MOX-
HOCTEN MO COBEPLIEHWNID MPOTUBOMNPABHLIX LENCTBUI B
cepe UT. HoBble TeXHONOTM NO3BOAAIOT MOYYaTb KOH-
dbuaeHunanbHylo MHOPMaLMIo Ha 3HaYUTeNIbHOM PacCcTOAHUM, B
TOM YMCe HAaX0AACh Ha TEPPUTOPUK APYroro rocyaapcTaa.
Cpeav nocnegHUX MHLWUAEHTOB MOXHO OTMETUTb YCMELHYIo aTaKky
KWUTAWCKMX XaKepoB Ha MMHUCTEPCTBO 060poHbl MHAMK, mocne
4ero 3M10yMbILUEHHUKN B Te4YEHNE BOCbMW MeCALeB NONyYanm KoH-
tuaeHuManbHble faHHble. B yactHocTu, 6bina ykpageHa uHbopma-
LLMA O POCCUACKO-UHAUNCKNX BOEHHbIX KOHTPaKTax.
OuyeBMAHO, YTO 3afavyy NPOTUBOAENCTBUA XULEHUID KOHGDUAEH-
LManbHON MHGOPMaLUM HeOBXOAMMO pellaTb KoMMnaeKcHo. [ns
3alUnTbl JaHHbIX, KPOME WCMONb30BAHUA TEXHUYECKUX CPEeACTB
3aluTbl, OpraHM3aLma AOMKHA NOALEPKMBATbL B aKTyalbHOM CO-
CTOAHUM AOKYMEHTauuio, pernameHTupyiolyio TpebosaHus, no-
PALKM UM npoueaypbl No ynpaeneHuio u obecnedyeruio nHbop-
MaLMoHHoi Be3onacHocTn. B opraHu3auum Takke fomKeH ObiTb
HanaxeH 3M(eKTUBHbLIN KOHTPONb 3alnTbl KOHMUAEHLUANBHbIX
DaHHBbIX.
Poccuiickunin cuctemublin unterpatop 3A0 «EBPAAC.UT» npeana-
raeT pacCMOTpPeTb OIMH U3 BapMaHTOB peLleHns 3TUX 3ajay — Cu-
CTeMy ynpaBieHUs 3aluTom oT yTeukun aaHHbix «bA3MC-3awuTar.
PeweHue npeacraBnser co6oi MHTErpUPOBAHHbIN KOMMJIEKC cie-
AyIoLX NPOrPaMMHbIX CPEACTB, 06eCcneynBatLL X 3alLuUTy 3neK-
TPOHHbIX AOKYMEHTOB, @ TaKXe OCyLeCTBAAIOWMNX KOHTPONMb U
oueHKy 3(hHeKTUBHOCTM NPOBOAMMbIX MEPONPUATHIA (puc. 1):

MopTtan ynpaBneHns CUCTEMON 3aLLUTbI, COCTOALLMIA U3 MOSYEN:

— NOKYMEHTALMOHHOro 06ecneyeHns 3aluTbl JaHHbIX;

— ynpasneHus MHHOPMaLMOHHBIMI PUCKaMK;

— ynpaBneHns 3aWnTon AaHHbIX 3N1EKTPOHHbIX JOKYMEHTOB.
[porpammMHbIi KOMNAEKC ynpaBaeHusi NpaBamu AOCTyna K AaH-
Hbim — Oracle Information Rights Management (Oracle IRM).

e Apantepbl IRM K 3awuiaeMbiM NpUKNazHbIM MHGOOPMALMOHHBIM
cucTemam, obecnedvBaloliMe aBTOMATUYECKYIO 3alMTy Co3aaBae-
MbIX B CUCTEME 3/IEKTPOHHbIX JOKYMEHTOB B COOTBETCTBUM C YCTAHOB-
NEeHHOW NONNUTUKON 6e30MacHoCTH.

BHeppeHue cuctemsl «<bA3UC-3awynta» no3BoNseT He TONbKO I eKTNB-
HO NPOTUBOAEICTBOBATL Yrpo3am UHGOPMALLMOHHO 6e30MacHOCTH, HO U
o6ecneynTsb 3aLmnTy OT HeL0BPOCOBECTHOM KOHKYPEHL . ITO peanusyer-
€A 3a CYET LEHTPANM30BAHHOTO OrpaHNYeHNs NpaB A0CTyna K KOHbUAEH-
LManbHoM nHbopmalLMm, B TOM YnCie NepeaaHHo B Apyrie opraHusa-
umu. Take eCTb BO3MOXHOCTb 3aAiaBaTb Nepuos AenNCTBUA paspeLleHuns
Ha A0CTYN K KOHMAeHUMaNbHON MHdOpMaLmMu. Takne BO3MOKHOCTH No-
3BOJIAKOT BCECTOPOHHE KOHTPOAMPOBATb AOCTYN K JaHHbIM 3N1EKTPOHHbIX
[OKYMEHTOB npaBoobnajartens, B TOM Y1CIe HAXOAALMXCA 33 Npeaena-
MW OpraHm3auum, 1 UCKAKYUTb UX HECAHKLMOHMPOBAHHOE UCNO/b30Ba-
HUEe He3aBMCMMO OT Peann30BaHHbIX Yy KOHTPAareHTa Mep 3aLLuThl.

C uenblo fanbHenWero COBEPLIEHCTBOBAHNSA CUCTEMbI MEHEIKMEH-
Ta UHOPMaLMOHHO 6e30NacHOCTM NopTan ynpasneHus, BXOAALLNA
B coctaB «BA3MC-3awmnTbi», MOXeT ObiTb pacMpeH [ONOAHUTENb-
HbIMK Mogynamu o Moptana CMUB «BA3UC», obecneymnatowiero
COOTBETCTBME TpeOOBaHWAM MeXAyHapoAHbIX cTaHaapToB ISO/IEC
27001/27005 n BS 25999/25777.
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Puc. 1. ApxutekTypa cuctembl «<bA3NC-3awunta»
Fig. 1. Architecture Diagram for BASIS-Security System
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[eatenbHocTb nnueHsnpoBaHa

ENTERPRISES

HOW TO DEVELOP AND INTEGRATE SECURITY POLICY
IN PUBLIC ENTERPRISES

Alexander Krupchik, Director of Analysis Department of EVRAAS IT

nologies has resulted in a great number of unlawful
acts in the field of IT. New technologies allow receiv-
ing confidential information even at a long distance
when being in another country, for example.
A successful attack of Chinese hackers on the Ministry
of Defence of India was among the recent events. With-
in eight months they accessed the confidential informa-
tion, namely the data on defence contracts concluded
between Russia and India.
No doubt, the anti-hacker security problem should be
solved on the integrated basis. Apart from using some
data security technical aids, any company should main-
tain current documentation, reqgulatory requirements,
and procedures to provide and control information se-
curity. The company should also provide the efficient
control over the data security.
EVRAAS IT, the Russian System Integrator, offers one

I n recent years the development of information tech-

of the solutions to provide data security, namely data
security system BASIS-Security.
This solution represents an integrated complex com-
prising of the following technical aids, which provide the
computer-based document protection as well as monitor
and estimate the efficiency of the activities held:
+  Security system management portal, which con-
sists of the following modules:

- documentation data security support

- information security risk management

- computer-based document data security man-
agement
+  Oracle Information Rights Management (Oracle
IRM)
+ IRM adaptors to the applied information systems
fo be protected, which provide automatic protection
of the documents created on computer in accordance
with the related security policy.

BASIS-Security system infegration makes it possible to
counteract information security threats as well as en-
sure protection against unfair competition. This is im-
plemented by centralized access rights to confidential
information including the information given to anoth-
er company. Apart from that, it is possible fo limit the
time fo access confidential information. Such functions
allow controlling the access to e-documents of a priv-
ileged user, including those documents being trans-
ferred to other companies, and excluding unauthorized
access to this information regardless of the contrac-
tor's security.

In order to improve the information security manage-
ment system (ISMS) in future, the management portal
of BASIS-Security system may include additional mod-
ules to become BASIS ISMS Portal which complies with
the infernational standards 1SO/IEC 27001/27005
and BS 25999/25777.

BHewHue CepBUCbI 3aNTbl

External security services

Pycckuin AHrnnckuin Pycckuin AHrnuncknin
ERP ERP Apantopbl Adaptors
ECM/C34 ECM/EDMS Moaynb ynpasnenus cepsucom Information security management module
CRM CRM 3aLLNTbI JaHHbIX
OTYeTbl U AaHHble Reports & Data

HR HR -

- - Tpe6oBaHusn Requirements
[Apyrue NC Other information systems PernamenTor Standards
MpuKnagHble cUCTEMBI yrpaBieHUs Application control systems Mogens pyckos Risk model

JlOKyMeHTbI
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Documentation support for
information security management

Oracle Information Rights
Management (Oracle IRM)

Oracle Information Rights
Management (Oracle IRM)

YnpasneHue MHHOPMaLMOHHBIMU
pucKamm

Information risk management

«3anevaTaHHble» AOKYMEHTbI

Secured documents

Moaynu noptana CMUB «BA3UC»

BASIS ISMS portal modules

Monb3oBaTenn

Users

PyKoBoauTenb opranusauum

Company Executive Officer

CoxpaHen—Me Ha pa3JindHble HocuTenn

Recording on various media
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Chief Information Security Officers
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Service control
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HEIMNPEPbLIBHOCTb BU3HECA

MHTETrPUPOBAHHbLIE CUCTEMbI
YMNPABJIEHUA BE3OINACHOCTbLIO
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TOB
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3awmTa rocynapCTBeHHOM, Cry>XeOHOM U KOMMEPYEeCKOWN TalHbl,
nepcoHanbHbIX AaHHbIX, KCUA

CospaHue cucteM 3awWmuThbl MHGOpMaLMK U yripaBreHus
MHpopMaLNOHHON 6€30MaCHOCTLIO
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uHcpopmaTusauum

info@evraasit.ru

Ten: +7 (495) 792-54-30
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BbICTABKU

PbIHOK BbIBUPAET MASHEX

C 26 no 29 oKTAGPsA 2010 roga B MocKkBe cobpannck npeacTaBuTe-
N 6a30BbIX OTPACNEN NPOMbILIEHHOCTN U3 BCEX POCCUIACKUX Peru-
OHOB. LieHTpOM NpuTAXKEHWA ANA MALUMHOCTPOUTENEN, IHEPTETUKOB,
He(TAHMKOB, XMMUKOB, CTpouTenen ctanu BbicTaBkm MASHEX/Ma-

wuHoctpoeHune n PCVEXPO — 2010.

Cebiwe 500 y4acTHMKOB U3 25 CTpaH AEeMOH-
CTpUpoBanu 3pecb obopyaoBaHWe, Marepu-
anbl, TEXHONOMUM, WHCTPYMEHT U BCE Heob-
X0OAMMOE AN MOAEPHM3aLUM NpesnpusTum.
14 056 cneunannuctoB 3HAKOMUNUCH C HOBUH-
KamMu W 3aKyanu KoHTpaktbl. MoceTtutenu
NporosocoBann 3a BbICTaBKW, PaCKynuB CO
cTeHaoB ot 50 10 100% npeacraBneHHoro 060-
pyaoBaHusa. BawHon coctaBnsiowen MASHEX
cTan «LleHTp MHHOBaLM», BKNOUYMBLUMI IKCMO-
3uumK LleHTpanbHOro Hay4Ho-uccnegoBateb-
CKOTO MHCTUTYTa TEXHONOTMI MALUMHOCTPOEHUSA
(UHANTMALL), WHcTuTyTa  MalmHoBeaeHus
(MMALL) um. BnaroHpasoBa PAH 1 KoHKypca
monoapix Au3zaiiHepoB «KREATA — Mpombliw-
NEHHbIV AN3anH».

[lenoBasg nporpamma BbICTaBKM O0XBaTbiBana
LUMPOKWI KPYr TEOPETUYECKUX U NPAKTUYECKNX
BOMPOCOB, aKTya/lbHbIX AN MALWWHOCTPOUTEND-
Horo coo6LecTBa.

MopnepKy BbICTaBKE OKas3anu POCCUIACKAs
accouymaumna «CraHkomHcTpymeHT» 1 Coto3 ma-
WKHocTpouTenen Poccuu.

«Bupikeii Tpyaa poboToB» OKPECTUM BbICTaB-
Ky MASHEX B penoprtaxe TenekaHana «Poc-
cus 1». Mopo6GHoe CywpaeHue He MLEHO OC-
HOBaHWA. Po6oTW3auus No3BONAET NOAHATH
NPOU3BOANUTENBHOCTb 060PYAOBAHUA U Kaue-
CTBO BbIMyCKaeMOW NPOAYKL MW, CIKOHOMUTD Jie-
HEeXHble CPeACTBa, B KpaTyailune CPOKu nepe-
CTpOUTb paboyne MecTa Ha BbiNMONHEHUE HOBbIX
TEXHONOrMYECKMX onepauuii. Beayuie npous-
BoauTenn pobotos — KUKA Robotics u FANUC
Robotics — pemoHcTpMpoBanu Ha BbiCTaBKe
CBOW HOBWHKWU. WHXWMHMPUHIOBbIE KOMMAHWUM
npeacTaBAsny po6oTU3NPOBAHHbIE KOMNEKCHI.
Ycnexom nonb3oBanucb CTaHKW, NPeACTaBieH-
Hble CFTechnologies&Engineering. Kopnopa-
ums «/HTEepBeCn» AemMoHcTpupoBana npodune-

rmboyHble CTaHkK cepumn PK v ruapasanyeckue
npocdunernboyHble craHkn HPK, TpéxsasnkoBble
MeXaHuyeckue nuctornbsl cepuii IR n RM, ye-
ThIPEXBANKOBbLIN Auctorné 4R HSS, 3urosoy-
HbI cTaHoK IBKS komnaHuu Sahinler, rugpas-
NINYECKME TUNbOTHHHbIE HOXHKLbI cepun FORB
(FORB-K) 1 mHoroe apyroe.

«OCHOBY OCHOB» NpeACTaBAAN Ha BbICTaBKE
MASHEX/MalwmHocTpoeHne koHuepH «Poc-
3Hepromai», BKoYalowmnn  KonomeHckui
3aBOj, TAXENbIX cTaHkoB (K3TC), 3aBoa Kpyn-
HbIX 3NMEKTPUYECKMX MallnH, HOBOKaxoBCKUM
3NeKTpomexaHnyeckunii 3aBog, OAO «3IneKTpo-
malinHa», HayyHo-npousBoacTBEHHOE 06be-
anHeHne «3TAJT». Mpoaykuus K3TC paboTaet B
48 cTpaHax mupa.

®upma SPINNER npogemoHcTprposana Hoseil-
wyio pa3paboTky — obpabarbiBatoLMe LEHTPbI
noa HasaHuem «U-cepus». MepBble NOCTaBKK
CTaHKOB laHHOM mogenu B Poccuio nponsonayT
VIKE B TEKYLLEM roay.

Ha npopggukeHve nepcnekTMBHbIX HOBUMHOK pa-
6oTana He To/bKO 3KCMO3ULUS, HO 1 NPOorpam-
Ma MeponpUATUI BbICTaBKM. YU&HbIe, KOHCTPYK-
TOpbl, NPOrPAMMWUCTbI U AU3aNHEPDI, BCE, KTO
thopmupyeT 3aBTPALIHWIA JeHb OTeYeCTBEHHO-
r0 MalWWHOCTPOEHMS, AeNNANCL Pe3y/ibTaTamu
CBOUX UCCNEJ0BAHNI 1 TBOPYECKMX NOUCKOB.
26 OKTA6pPs, BrepBble HAa BbICTABKE, COCTOS-
nocb oTkpbiTne XXII MexayHapoaHoON WHHOBA-
LIMOHHO-OPUEHTUPOBAHHON KOH(epeHUMn mo-
nofpbix yyeHbix U crygeHtos MUKMYC-2010
«bypyuiee mawmHoctpoenus Poccum». Ha or-
KpbiTm BbicTynun aupektop IMALL PAH akage-
MUK PuBHep aHueB. TemaTnka AOKNagoB OXBa-
TbiBaNa WUPOKMIA CNEKTP BONPOCOB — OT HOBbIX
HaHOKPUCTANNNYECKNX BbICOKOMPOYHBIX WU3HO-
COCTOMKMX MaTepuanoB A0 aHanM3a u cuHTe3a
NpPOrpamMmMHO-yNpaBAseMbIX MexaHU3MOB aBTo-

e e .}'Elln.w_ F
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MaTUYeCKUX MEXaTPOHHbIX MHWA C LIUKNOBbI-
MU arperatamu 1 pa3paboTky GaHKa AaHHbIX
63a3upyloLMX 31EMEHTOB CTaHOYHBIX MPUCTO-
cobneHnii. B TeueHne BbICTaBKM y4aCTHUKIN KOH-
(hepeHLUM MOrn NPOACIKUTL 0BLEHME C NPO-
13BOACTBEHHWKAMM Ha CBOEM CTeHfe.

27 oKTAGpsA Ha BbicTaBke pabotana KoHde-
peHuna «[lporpeccuBHble Matepuansl U Tex-
HOIOTUWN B MALLIMHOCTPOEHUU». Y4EHble, 1HKe-
Hepbl U KoHcTpykTOopbl LIHVUTMALL, Beaywux
poccuiickux KB M MalMHOCTPOUTENbHBIX 3a-
BOJOB MPEeACTaBMNM YCOBEPLUEHCTBOBAHHbIE
TEXHONOTUWN W MaTepuanbl AN CTaHKO- U Ma-
LIMHOCTPOEHMs, NPOU3BOACTBA 060pYAOBaHMSA
A3C, HedTe- 1 ra3onpoBoAOB, 3NEMEHTOB 3aLLM-
Tbl TEPMOAZIEPHbBIX PEAKTOPOB.

Bnepsble B Poccun B pamiax BbicTaBkn MASHEX
6bina ycnewHo peanu3oBaHa «[u3aiH-mpo-
rpamma» — UMKN MEepOnpUATUN, MOCBALLEH-
HbIX AW3alHYy W NPUHLMUNAM NPOABUMKEHUA W3-
Aenui ¢ ero nomouybto (opraHusaropsl — MBK
1 MeayHapoAHbI An3aiiH-thopym cofencTBus
passuTuio obpasoBaHus). B nporpamme npu-
HANWM yyacTne NpPeACTaBUTENN BeAyLiMX LUKOA
NPOMbILLNEHHOTO An3aiiHa Poccun (YpanTAXA,
MIXMA um. CrporaHosa, MU3T), a Take uta-
nbsiHCKON cTyaMnm DARC Milano u HemeLKoW
WwKonbl Meama-au3anHa Macromedia height
school Media and Communication.

MpoBoOAA MALIMHOCTPOUTENLHYIO BbLICTAaBKY B
okTAbpe, MBK cTaBuna cBoeil Lenbio OTKPbITh
HOBbl€ BO3MOXHOCTU CTAHKOCTPOWUTENAM, NPO-
n3BoAMTENAM 060PYAOBAHMUA, WHCTPYMEHTA,
MatepuanoB ¥ BCEM MPeanpuATUAM oTpac-
u. bonblioe KonnyectBo nocetuteneit u no-
NOXUTENbHbIE OT3bIBbl Y4aCTHUKOB MOATBEP-
VAN — pblHOYHAA 3((EKTUBHOCTb BbICTABKU
MHOTOKPaTHO MpeBblllaeT MoKasaTenn BCeX
«OCEHHUX KOHKYpeHTOB». «MexayHapoaHas
BbICTABOYHAA KOMNAHWA B O4YepeAHOW pa3 fo-
Kasana cBoil npoteccMoHanusm, a 6peHs
»MASHEX" — cBO0 COCTOATENBHOCTbY,— NOABO-
ant utorn-2010 Aptém lNeTpocsH, HayanbHUK
oTzena BbICTaBoK [pynnbl komnanuin «KAMW».
MoapobHas MHhopMaL s O BbICTABKE U AeNo-
BOW Nporpamme, e€ conpoBoOXpalolen,— Ha
caiite www.mashex.ru.




BOPTOBbIE LLUDPOBbIE
BbIYUC/INTENIbHDIE MALLIWHDI
TPEX NOKOJIEHUUN

BukTop Muxainos, gupexktop ®ryrn «HUN ,Apron™»
Viktor Mikhailov, director of Argon Research Institute, State Company,
Ph.D. (Engineering)

B nexabpe 2008 roga konnektus HUW «AproH» oTtmeTun cBoe
60-netne. CKb 245 — HNSM — HULU3BT — HAWN «Aprou» — Bexu pas-
BUTUA NpeanpuaTvs, OT nepsbix 1amnoBbix IBM go coBpemeHHbIx
60pTOBbIX LNDPOBbIX BbIYUCAUTENBHBIX MalUMH (BLBM) 1 Komnnek-
COB Ha CBEPXBOMbLUMX MHTErpabHbIX CXeMax.

VIHCTUTYT B TeueHue 4yeTbipéx fecsTunetnin obecneynsaet naputer
cTpaHbl B 061acTn 6OPTOBON BbIYUCAUTENBHOM TEXHUKM C BEAYLIU-
MU MUPOBbIMK AepxaBamu. ba3oBble YHUDULMPOBAHHbIE MEXBU-
posble BLIBM Komnnekca «AproH» Hawnu npuMeHeHne BO MHOMUX
cuCTEMAx UM KoMMieKcax 0OGOPOHHOrO U HapPOAHO-XO3ANCTBEHHO-
ro HasHa4yeHus, B TOM YuCNe B NUIOTUPYEMbIX U TPAHCMOPTHBIX KO-
pabnsx cepuit «Coto3» u «lporpecc», B opOUTaNbHbIX KOCMUYECKMX
cTaHumax «Anmas», «Canot», «Mup», «Mey-K», B uctpebutensx
Mwurl-29, Cy-27, Mul-31, Mwul-33, B 3€HUTHO-PAKETHbIX KOMMNEK-
cax «Bbyk» 1 «Ky6», B MOBUIbHBLIX PAKETHBIX KOMMIEKcax «TouKan,

THREE GENERATIONS OF ONBOARD COMPUTERS

ENTERPRISES

oryn «<HUW ,Apron»

117587, MockBa, Bapwasckoe w., 4. 125, cTp. 1
Phone: +7 (495) 319-78-67

Fax: +7 (495) 319-09-56, 319-74-45

E-mail: argon@argon.ru

http://www.argon.ru

«OKka», «Bonrax», B ACY Bovickamu cpoHTa «MaHEBp»; B cCaMonérax
NpOTMBONOLOYHOI 060pOHbI «KopluyH», «CoBa», B ACY BO3AYLIHbIM
ABUKeHMeM B 30He asponopTa «CtapT» 1 B 30He aBMaHocua «Pe3u-
cTop», B MPOTMBOPaKeTax AanbHero nepexsata A-925, B pa3sefbl-
BaTeNbHO-yAAPHbIX KomnaeKcax «MpopbiB», B MoOunbHbIX ACY MBO
«Munpamunpar, «<YHuBepcan», B aBUaLMOHHbIX KOMMIEKcax paanono-
KaLUMOHHOro Ao3opa M HaBeaeHus «lLImenby, B BO3AYLWHbIX NYHKTaX
ynpaBneHnsa «3BeHox».

VIHCTUTYT 1 cerofHA 3aHMMaeT OLHO W3 BeAyLLMX MecT B Poccuiickon
®epepayun no pas3paboTke M NPOU3BOACTBY CpeacTB 6OPTOBOIA Bbl-
YUCNUTENBHOW TEXHUKW 1 MPUOPUTETHBIX CUCTEM M OOBEKTOB Ha
COBPEMEHHOW KOMMOHEHTHON 6ase C MpMMeHeHWEM nepefoBbIX
KOHCTPYKTUBHO-TEXHONOTUYECKUX PeLIeHNIA.

OrYMN «HAW ,,AproH“» ycnewHo BbINoHEHbI 3a4aHus no paspabor-
Ke v u3rotoBsieHuio: BLUBM pa3nuyHbix moauduKaumuin ans HoBOro
MOKONEHWA BO3AYLWHbIX MYHKTOB ynNpasneHns «3BeHO», CamoNnéTos-
peTpaHCNATOpOB, BEPTONETOB ynpaBNeHWUs 1 pa3BeiKu; BCTpavBa-
emblx BLIBM ans aBUaLMOHHBIX Y MOBUIBHBIX TEPMUHANOB CBA3M;
BLUBM pana mexayHapoAHOW KOCMWYECKOW CTaHLMWU W CNYTHUKOB
cBasn cepun «fAman»; BUBM ana kocmudeckon cravummn «®oboc-
TPYHT».

OrYM «HUN ,,AproH“» NpoBOAUT KOMMNAEKC PaboT No TeEXHUYECKOMY
nepeBOOPYKEHNIO NPeANPUATAA, N0 CO3LAHUI0 COBPEMEHHOW Npo-
U3BOACTBEHHO-3KCNEPUMEHTaNbHON 6a3bl, N0 opraHu3auum Lientpa
NPOEKTMPOBAHMUA NO TEXHONOMMU «CUCTeMa Ha KpucTtannex». Peanu-
3aLusA yKa3aHHbIX MeponpuATUii obecneumBaeT coKkpalieHme B 2—3
pa3a CpPOKOB MPOEKTUPOBAHUA W W3rOTOBAEHWUS HOBbLIX U3Aenuin,
yyyleHne NX OCHOBHbIX TEXHUYECKNX XapaKTepUCTUK, NOBbIlWEHWE
KayecTBa M HafEKHOCTU, yTo obecneumBaeT Ha Gnukanwmne rogbl
KOHKYPEHTOCNOCOBHOCTb pa3pabaTbiBaeMbiXx WHCTUTYTOM W3Aenuid
C IYYLWMMKM OTEYECTBEHHbIMU 1 3apybexHbiMm 06pasuamu cpeacTs
60PTOBOW BbIYNCIUTENBHON TEXHUKU.

In December 2008 the Argon Research Institute celebrated its
60th anniversary. Special Design Bureau No 245, Research Insti-
tute of Electronic Machines (NIEM), Research Centre of Computer
Technology, Argon Research Institute, these are the development
milestones of the enterprise: from the first [vacuum-tube comput-
ers to modern onboard computers and super large scale integrat-
ed circuit systems.

For four decades the institute has been contributing to the parity
of the country with the world leaders in what concerns computer
systems. Basic uniform multi-function onboard computers of the
Argon system have been widely applied in many defence and eco-
nomic systems and complexes, including manned and transport
ships of the Soyuz and Progress series; the Almaz, Salyut, Mir and
Mech-K orbiting space stations; the MiG-29, Su-27, MiG-31 and MiG-
33 fighters; the Buk and Kub antiaircraft missile systems; the Toch-
ka, Oka and Volga mobile missile weapons; the automatic control
systems of the Manyevr army group; the Korshun and Sova antisub-
marine warfare planes; the Start air traffic automatic control in the
zones of airports and the Rezistor aircraft carrier; the A-925 long
range anti-ballistic missile; the Proryiv surveillance and attack sys-
tem; the Piramida and Universal air defence mobile automatic con-
trol systems; the Schmel air complex of radar picket and radar guid-
ance; and the Zveno air traffic control stations.

Today the Institute holds leading positions in the Russian Federa-
tion in the development and production of onboard computers for
the priority systems and objects of modern integrated components
applying cutting-edge construction and technology solutions.

The Argon Research Institute, State Company has successfully ac-
complished the development and production of «onboard comput-
ers of different modifications for the new generation of the Zveno
air traffic control stations, radio relay aircraft, control and recon-
naissance helicopters; embedded onboard computers for aviation
and mobile communication terminals; onboard computers for the
International Space Station and communications satellites of the
Yamal series; and onboard computers for the Fobos-Grunt Space
Station.

The Argon Research Institute performs the whole range of work
concerning technical upgrading of an enterprise, establish-
ment of a modern production and experimental base and ar-
rangement of the Centre for designing using the system-on-a-
chip technology. Fulfilment of the specified tasks contributes to
adouble or friple cut in time required for the design and produc-
tion of new items, increase of their main characteristics, and im-
provement of their quality and reliability, which guarantees the
competitiveness of the items developed by the institute with the
leading domestic and foreign models of onboard computers.
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BcTpanBaeMbliil BbIYMCANTENBHBIN
MOAYNb ANA aBUALMOHHBIX U
MOGWIbHBIX TEPMUHANIOB CBA3U

basoBasa 6LUBM mexBugosoro

npvMeHeHuns
Multi-purpose base onboard computer



BbICTABKU

CTAHKOCTPOEHME-2010:
CEPbE3HbINA BU3HEC-POPYM U PEAJIbHAA TOPTOBAA

NIOLAAKA

C 5 no 8 oKkTAbGpPs 2010 roaa B 1 naBunboHe MBLL «Kpokyc Ikcno» coctosnack MexayHapogHas cneuu-
annsunposaHHas BbictaBka CTAHKOCTPOEHWE-2010. BbicTaBka nposBoaunacb ogHoBpemeHHo ¢ [1po-
MbILIAEHHBIM (DOPYMOM.

Mpu noppepike Poccuiickon accoumaumm
NUTENLLUKOB, Poccuickom accoymanum rnas-
HbIX CBapLyMKoB, JlazepHon accouuauum,
Coto3a MaWMHOCTPOUTENbHBIX NPeAnpUATUN
CeepanoBcKoi obnactu, Coto3a npeanpus-
TNiA 06OPOHHBIX OTPAC/IEN MPOMbILINEHHOCTH
CBepanoBcKoii 06nactu.

Opranusatop npoekta: 000 Paiit ContoLwH.
OduumanbHble cnoHcopbl BbicTaBku: CP Tex-
Hosmorum u NHxuumpuHr, CoBpemeHHas Ma-
WMHOCTPOUTENbHAA KOMNaHudA, bantuickas
NPOMbILLNEHHAA KOMNAaHWA, komnaHua JInHa-
pec, Kyka PoboTukc.

O6uas naowaab 3KCNO3WLMKM COCTaBUNA
okono 5000 m2. Ha BbicTaBKe Oblnv Mpea-
CTaBieHbl Beayline KommaHuu u3 Poccunm,
lepmanun, AnonHun, MWranum, W3pauns,
Wsenuyapuu, Bonrapum, Jutebl, TanBaHs,
Monbwwu, Typuun.

Ha uepemMoHun OTKpbLITUA BbICTYNWUAN: 3ame-
ctutens npegceparena Komutera locypap-
cTBeHHon [lymbl no 3Hepretvke W. [. Ipa-
yés, aenytat FocyaapcTBeHHOM [ymbl, YneH
Komutera no 3KOHOMWYECKOW MONUTUKE
¥ npeanpuHumarenscrey B. M. 3y6oB, BU-
Le-npe3naeHT MexayHapoaHOro KOHrpec-
Ca NPOMbIWAEHHWKOB W NpeanpuHUMAaTe-
neit (MKNM) B. K. NweHNYHNKOB, HaYanbHUK
Ynpasneuusa metposnornn PegepanbHoro
areHTCTBa MO TEXHMYECKOMY perynumpoBa-
HUo 1 metponorun B. M. Jlaxos, npe3naeHt
Poccuiickon myHuUMNanbHOM accoumaumm
B. B. Xoxnos.

B BbiCTaBKe MpUHMManW y4yactue Takue W3-
BECTHble KoMnaHuu, kak ABTOBA3, CP Tex-
Honorun u WUHxuHupuHr, CoBpemeHHasa ma-
WMHOCTPOMTENIbHAA KOMMaHus, banTuiickas
npomblilfieHHas KomnaHus, Kyka PoboTtuKc,
Jnnapec, CO Nupyctpus, [iokoH, VipneH NH-
MUHUpUHF, Hakan, DEG-Rus, Siempelcamp,
PocaHepromaw, MITY um. baymana, Kamouuum
[MHeBmaTuk, Kamu-Metan, Mitsubishi Electric,
Mymopwu, Japan Tool 1 MHorue gpyrue.
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Boictaka CTAHKOCTPOEHWE-2010 npo-
[AEMOHCTPMPOBana MWHHOBALMOHHbIE [OCTU-
KEHWUA W COBPEMEHHOE 060pyAOBaHWE B
pasnnyHbIX obnactax craHkocTpoeHus. Co-
cToAnacb AenoBas nporpamma, HamnpasieH-
Has Ha oOMeH WHbopMauuen o TeKyliem
COCTOSIHUM OTPaCAU U OCHOBHBIX TEHAEHLM-
AX Pa3BUTUA COBPEMEHHOr0 pblHKa. lpoLw-
NN KOH(EPEHLMN U KpYr/ble CTOMbl Ha TEMbI:
«MpombilwneHHble nasepbi», «HoBoe obopy-
AOBaHWe AN nasepHon pesku», «06pabor-
Ka NCTOBOro MeTania», «MexaHu3aums, as-
ToMaTtu3auus, poboTn3alms TexXnpoLeccoB B
MeTannoobpaboTke 1 cbopke».

Lenb BbicTaBku CTAHKOCTPOEHWE-2010 —
Cnoco6CTBOBaTb  MOAEPHM3ALUM  OTeye-
CTBEHHOW MPOMBbILNEHHOCTM W OKa3blBaTb
cofeicTBME B MPOABUIKEHUMN MPOAYKLN KOM-
MaHWIi-3KCMOHEHTOB, YTO BK/IIOYAET KOMM/IEKC
Mep No Co3AaHuI0 yCNoBuA ans 3deKTUBHO-
ro npepcraBNeHns OTeYEeCTBEHHOrO CTaHKO-
CTPOEHUA.

Tematuyeckuin pyopukatop BbicTaBku CTAH-
KOCTPOEHME-2010: metannoobpabarbiBa-
foLLMe CTaHKW1, UHCTPYMEHT, KOMMJIEKTYIoL e
u3penus, NUTeNHoe NPoM3BOACTBO, CBAPOY-
Hoe obopynoBaHue, obpaboTKa AMCTOBOrO
meTanna, pobGoToTexHWKa, 060pyaoBaHue
ANA CBapKW MeTannoB U naactmacc, 3fek-
TPOTEXHUKA, M3MepUTE/NbHbIE NPUBOPLI, KOH-
CaNTUHT.

o MHeHWI0 cneLranncToB CTaHKOCTPOUTENb-
HOW MHAycTpum, BbictaBka CTAHKOCTPOEHWE
CTaHeT cepbe3HbIM 6u3Hec-opymom U pe-
anbHOW TOProBOW NAOLLAAKOM, KOTopas npea-
CTaBUT NOC/NeAHNE JOCTUHEHNA OTPaCAu, UH-
HOBALMOHHbIE TEXHONOMMMN 1 060pPYAOBaHNE,
npejocTaBUT BO3MOXHOCTb KOMNAHUAM yCTa-
HOBWTb HOBbIE EN0BbIE KOHTAKTbI, HANTU NO-
KynaTenew 1 MHBECTOPOB, a TaKXe pacumnput
KpYr NOTeHLMaNnbHbIX KANEHTOB.
NHdopMaLoHHy0 NOALEPXKKY NPOEKTY OKa-
3anu 6onblue 50 cneyuranuampoBaHHbix CMU.



Mpoaykuus ceptudmymposara

ENTERPRISES

OMOPHO-NOBOPOTHbIE YCTPONCTBA HA BA3E
NMNAHETAPHO-LEBOYHbIX (LMKNOUAANbHDBIX) PEAYKTOPOB

PeaykTop npusoga PJ1IC
Radar drive gearbox

PeayKTOp € yBeNMYEHHbBIM LIeHTpaNbHbIM
oTBepcTUeM
Gearbox with expanded central opening

OnopHO-NOBOPOTHOE YyCTPONCTBO
Rotary support

MnaHeTapHo-UeBoYHble (UMKNOUAANbHbIE)
peayktops! (NMUP) npoussoactsa 000 «ABBM»
obnapatot Bbicokum KMNA (mo 0,95), Bbico-
KOW Harpy3ouyHon cnocobHOCTbiO, Masbl-
MU rabaputamm n HU3KOW OTHOCUTENbHOM
maccoit; obecnednBatoT 6onbluve nepeaa-
TOYHble OTHOLEHMs B OfHOMN cTyneHn (Ao
191), nnaBHOCTb X0Aa, OTCyTCTBME BUGpa-
UMIA W BbICOKYI) KMHEMATMYECKYd TOYHOCTb
NP1 3HAYUTENILHOM NepeaaBaemMoM MOMEHTe.
TaKkvie mapameTpbl o6ecneynny 3TMM peayK-
TOpPaMm BbICOKYIO MPUMEHSIEMOCTb B MaLLVHO-
CTPOUTENBHBLIX OTPACAsAX. INULMKIOMAANb-
Hoe 3auenneHue obnagaet Gonbwwmm KM/,
Yyem TPaAMLMOHHOE 3BONIbBEHTHOE, W NpU
3TOM NMO3BONIAET AOCTUraTh B 7 pas Gonblue-
ro nepefaTtoyHoOro OTHOLWIEHUA B OAHOM CTy-
nenun. YaenoHaa macca pegykropos MLP ¢ 3L,
(3nnuMKnonganbHbiM) 3auenneHnem MeHb-
We aHanorM4YHOro MoKasaTens 3BO/bBEHT-
HbIX MJaHETapHbIX PeayKTopoB B 2—7 pas,
4TO NO3BOJIAET YMEHbWWUTL rabapuTbl peayK-
TOpa NPy OAMHAKOBO HArpy304HOM CNoCco6-
HOCTV NGO YBENNYMUTL HArPY30UHYIO CNOCO6-
HOCTb NMpYU TeX e rabapurax.

KoHctpykums MNUP paspabotkn 000 «ABBU»
NO3BOJISIET MPONYCKATb Yepe3 ero LeHTpab-
HOe OTBepCTUeE LUTOK NPUBOAA 3aC/IOHKM, He
M3MEHSAN ero KOHCTPYKLIMIO, €C/IN OH UCMONb-
3yeTCs B KauecTBe peayKTopa Ans 3MeKTpo-
NpuBOAHOW TPYGONPOBOAHOM apMaTypbl Uu

Epicyclic (cycloidal) pin gearbox produced by AVVI has
high efficiency factor (up to 0.95), enhanced load capa-
bility, small dimensions and low weight. It provides big
transmission ratio in one stage (up fo 191), smooth trav-
el, no vibration, and high enduring accuracy at a signif-
icant torque.

These parameters make it possible to use the gearboxes
in engineering. Epicycloidal gearing has a high efficien-
cy factor compared to that of the conventional evolvent
gearing and makes it possible to gain reduction ration
in one stage 7 times as much. Specific weight of epicy-
clic pin gearboxes with epicycloidal gearing is less than
that of evolvent epicyclic gearboxes 2-7 times. It allows
either decreasing dimensions of the gearbox with the
same load capability or increasing load capability with
the same dimensions.

Epicyclic pin gearbox design by AVVI makes it possible
to let the valve drive rod via its central opening without
changing its design when it is used as a gearbox for mo-
tor-driven valves or there is a necessity to pass power
supply or communication cables.

TpebyeTca NponycTUTh Yepes PeLyKTop Cuo-
Bble UK cnaboToyHble kabenu.
OcyuiecteisitoTcs  pas3pabotka M nocTas-
Ka OMOpHO-MOBOPOTHbIX YCTPOMCTB U peayK-
TopoB PJIC nupepam npou3BOACTBA 3NeK-
TPONPUBOAOB  OTEYECTBEHHOTO  MalLUMHO-
CTPOEHUSA U OMOPHO-NOBOPOTHBLIX YCTPONCTB
nsaenun BMNK.

PaspabartbiBaetca Tunosoit psg MUP ansa
MOTOP-PEAYKTOPOB C BEHTW/IbHbIMW [ABWra-
TeNAMU, KOTOpble MO AMAMETPasbHbIM ra-
6apuTam oYyeHb BM3KK ApYyr Apyry, 4To no-
3BONAET CO3A4aBaTb KOMMNAKTHble YHUBEp-
CasnbHble MOAYNN AN Pa3NINYHbIX OTpacnen
NPOMBILLNEHHOCTU.

[lByxcTyneH4aTbli peayKTop
Double-reduction gearbox

ROTARY SUPPORTS BASED ON EPICYCLIC
(CYCLOIDAL) GEARBOX

The company develops and delivers rotary supports
and radar gearboxes to leading manufacturers of elec-
tric drives and rotary supports of military products.
Apart from that the company develops a series of epi-
cyclic pin gearboxes for gear motors with ac electron-
ic motors which are similar to each other in terms of di-
amefric dimensions. This makes it possible fo design
compact multi-purpose modules that can be applied in
different industrial fields.

000 «ABBW»

424007, Poccus, Pecnybnuka Mapwuii 3n,
r. Mowkap-Ona, yn. . KpactblHg, . 4 B
Ten.: +7 (8362) 63-83-76

dakc: +7 (8362) 64-09-83

E-mail: avi@avwvi.ru

http://www.avvi.ru
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CTPATETMN

TEOPETUMECKMUE NPOBJIEMbI
OBECNEYEHUA HALWOHAJIbHOU
BE3OMNACHOCTU POCCUN

I'IeTp EeﬂOB,A'p TeXH. HayK, akaageMUuKk AkagemMun leononnTnyecKkux np06neM

UCXOAHbIE NPEAMOCbHINIKA

N BA3OBbLIE MPUHLUUIbI

HaumnoHanbHas 6e30nacHOCTb MOXET BbiTb PAacCMOTPeHa KaK Cu-
cTemMa, CoCToAllas Kak MUHUMYM U3 ABYX yacTeil. OAHAa M3 HUX,
yrpoxas, ABAAeTcs UCTOYHWKOM KaKoW-nMbo onacHoctu, a Apy-
raa — eé noTeHUManbHOWN XepTBOW, B KayecTBe KOTOPOW BbICTY-
nalwT pasnnyHble coobuecTBa NoAei U pe3ynbTaTbl UX AesTelb-
HocTu. Ha puc. 1 npeacTtaBneHbl OCHOBHbIE 31EMEHTbI CUCTEMbI
HalMoHaNbHOM 6€30MacHOCTU U COOTBETCTBYIOLLNIA MOHATUNHbIN
annapar.

NMoa nompebHocmaAMU 3[eCb noagpasymeBaeTcs BCE Heobxomu-
MO€e ANA NPOAOMKMTENLHOrO CyllecTBOBaHWsA NoAen, T. €. no-
TOKM 3HEpruu, BellectTBa U MHGOPMaLMK, a Noa YeHHOCmAMU —
COOTBETCTBYIOWME UCTOYHUKM WAN aKKYMYAATOPbI, 0ObEKTUBHO
npurogHble ans GopMUpPoBaHMA NOAOOHBIX MOTOKOB. MpyU 3TOM
HemaTepuanbHble LLEeHHOCTU LenecoobpasHo aenutb Ha: 1) obuye-
3Hayumble (yHMBepcanbHble — npaBa, CBOOOAbI... U KapauHanb-
Hble — UCTUHA, CNPABeANBOCTb...); 2) ITOCHbIE NGO NapTUKyNAp-
Hole (06blyau, Tpaauumu, BepoBaHus, cBATbiHK) [1]. MocneaHune
obecneynBaloT camouaeHTUdMKaLMIO U camoonpeaeneHne co-
obuiecTsa, ABNAACL KPUTEPUEM PA3NNYEHUSA «CBOUX» OT KYYIKUX»
1 hopMUPYs HENOBTOPUMbIA YKNaj ero AyXOBHOW M 06U eCcTBEH-
HOW Mu3HWU. KnaccuduKkauma o6beKTMBHO CyliecTBytoWmMX onac-
HOCTeN, yrpo3 1 BbI30OBOB MCXOAS M3 UX reHesuca, T. €. Heajek-
BaTHbIX AN KOro-1160 NOTOKOB ABMNKYLLeiicA maTepun. Mpu 3Tom
NIOTUYHO BbIAENUTL CNefyiolire BUAbI ONAacHOCTel: 1) aHTponoreH-
HO-COLManbHble, 00YCNOBAEHHbIE UCKAXEHNEM AN YMbILINIEHHbIM
COKPbITUEM NIOABMU UHGOPMAyUU C LeNblo BbIUFPbIlLA B NOCTO-
AHHOM MpOTUBOGOPCTBE 3a Kakue-nnbo pecypcbl; 2) aKonoruye-
CKUe, BbI3BaHHble HapyLIEHNEM eCTECTBEHHbIX LMKIOB MUrpaLuu
seujecmsa, B TOM YUC/IE U MO NPUYMHE Pa3NNUYHBIX MPUPOAHBIX Ka-
TaKNU3MOB; 3) TEXHOTEHHbIE, CBA3AaHHbIE C BO3MOMXHOCTbIO Hexe-
natefibHbIX BbI6POCOB 3HepauU, HAKONNEHHOM B CO3AaHHbIX Yeno-
BEKOM TEXHONOrMYeCKNX 0O beKTax.

84  HOBbII 0BOPOHHbI 3AKA3 CTPATETUM | 01 | AHBAPb “11

OCHOBbIBasiCb Ha BbILLEN3NOKEHHOM, NOFMYHO ONpeaenuTb Hayu-
0HA/NIbHYIO 6€30NacHOCMb Kak CnocoBbHOCTb KaKoW-1Mbo Hauum
YAOBNETBOPATL T€ NOTPEOHOCTU, KOTOpble HEOBXOAMMbI ANs Ca-
MOCOXpaHeHuns, CaMOBOCMPOM3BOACTBA M CaMOCOBEPLLIEHCTBO-
BaHMWsA, C MUHUMaNbHbIM PUCKOM A5 6a30BbIX LlEeHHOCTeN eé Oy-
AYLWMX NOKONEHWUI; NoA 6a3086IMU eHHOCMAMU NOAPA3yMeBaTh
TEPPUTOPUIO KOHKPETHOW CTPaHbl U YKNAA XWU3HW €€ HapoaoB, a
noA puUCkom — Mepy ONacHOCTU, OAHOBPEMEHHO XapaKTepu3yio-
LLY0 Y BO3MOMHOCTb NPUYMHEHUS yulepba, U ero oXuaaemyio se-
NNYUHY.

Otciopa cneayet, yto 06beKMOM HauMOHaNbHON Ge30MnacHOCTM
Poccumn (nanee — HBP) pomkHa 6biTb cuctema «tepputopus Poc-
CUN — e€ HApOAbl — YKNAA UX XU3HW», T. K. AaHHAs 3THOreo3To-
cuctema (ot rped. ethnos — Hapoga, ge — 3emns, ethos — Haubo-
flee COOTBETCTBYIOWME NI0AAM 00blYan, HPaBbl U UHbIE MOpPasibHble
LLEHHOCTM) BK/IIOYAET He TO/IbKO COBCTBEHHO Hapoabl Poccum, Ho 1
BCE& HeobXoaMMOoe ANs A/IMTENLHOO NOAAEPKAHMA UX HMNU3HECTOW-
KOCTW.

lTpedmemom npodeccmoHanbHon gestenbHoctn B cchepe HEP BbI-
CTynatoT 06beKTNBHbIE 3aKOHOMEPHOCTM NMOABIEHUS U CHUXEHUA
yuiep6a, 06ycnoBAEHHOro TEMU Yrpo3ami U BbI30BaMM, KOTOPbIE
CONYTCTBYIOT PYHKLMOHMPOBAHMIO KAXKAOMN 3THOre03TOCUCTEMBI.
Memodom obecneyeHnss N COBEPLIEHCTBOBAHWUA HaLMOHaNbHOW
6e30nacHOCTM AO/MKHO CTaTb NMPOrpamMMHO-LieNeBoe NnaHWpoBa-
HWe 1 ynpasieHne NpoLeccom obecneyeHns KU3HeCTOMKOCTM Bbl-
GpaHHOi Bbille 3THOre03TOCMCTEMbI, @ anNNApamom — MOJENu-
poBaHMe BawHbIX A4S 3TOr0 TEHAEHLMiA, NPOLECCOB M COBLITUIA.
BbiGOp AaHHOrO MHCTpyMeHTapus npeaonpeaenéH AnUTeNbHo-
CTbiO CYLLECTBOBAHMA 3THOrE03TOCUCTEMBI, @ TaKKe MHOroo6pasu-
em notpebHocTeil, LEHHOCTEN, UHTEPECOB HALMW — C OHOM CTO-
POHbI U ONacHOCTeRn, yrpo3 1 BbI30BOB €€ CYLeCTBOBAHUIO — C
apyrov. Peanu3saums e nporpaMmmHo-LeneBoro noaxoaa k HBP
npeanonaraer pelieHne cneayrouiMx YeTbipéx 3aaay: 1) o60cHo-
BaHWE ONTUMaJIbHbIX WHTErpasbHbIX NOKa3aTenen u Ux LONyCTu-



MbIX OTK/IOHEHWIt; 2) obecneyeHune 3afaHHbIX 3HAYEHUI ITUX NO-
Ka3arefein pa3paboTKO 1 BbINONHEHNEM COBOKYMHOCTY LieNeBbIX
nporpamm; 3) KOHTPO/b COOTBETCTBUA TEKYLLUX 3HAYEHWUIN WUHTe-
rpanbHbIX MoKasaTtenei ux JonNycTMMOMY Auana3oHy; 4) noaaep-
aHWe peasibHbIX WHTerpasbHbiX XapaKTepUCTUK HaLMOHaNbHOW
6e30nacHOCTV B 061aCTV NPUEMNIEMBIX 3HAYEHUA.

Takum o6pasom, MeTofooTMYeCKUiA 6a3nc uccneaoBaHus u co-
BeplueHcTBoBaHua HBP pomkeH npeactaBnate coboii COBOKyN-
HOCTb 0O EHay4YHbIX U CneLnanbHbIX Hay4HbIX METOLOB aHanu3a
W CUHTE3a CNIOXHbIX CUCTEM.

HACKOJIbKO AKTYAJIbHbI BOMNPOCHI
OBECMNMEYEHUA HBP?

PyKOBOACTBYSICb M3BECTHBIM MOIO¥KEHNEM O HEBO3MOMHOCTU Bbl-
BOAA BCEX UCTUHHbIX TEOPEM B paMKax paccMaTpMBaemoil 34ech
cTpaHbl (cuctembl), npoBeséM GecnpucTpacTHbI aHanu3 HblHe
npoucxoaslero B mupe. VIHTEHCUBHbI NPUPOCT HapoAoHacene-
HUA NNAHEeTbl U CTONb e CTPEMUTENIbHOE CHUMKEHME 3anaca eé pe-
cypcoB (puc. 2) ypeBatbl NpeBpalleHnem HACTYNUBLIETO BEKa B
anoxy 60pb6bl BCex NpoTve BCex. Eé TpyaHo npeackasyembie no-
cnesicTBUs oToOGpaXeHsbl B NPaBoOi YacTu 3TOr0 pUCYHKa pasfaBoe-
HWEM COOTBETCTBYIOLLMX KPMBbIX. CTOMb e OYeBMAEH rpPALyLWniA
nepegen Mupa, Ha ocTpme KOToporo okaxercs Poccus c eé Cnubu-
pblo — KNaje3em NPUPOAHbIX PECYPCOB Y KOPMUAULEN NAaHeTbl
nocse NoBbIWEHNUA TemMNepaTypbl NPU3EMHOI0 BO34yXa.

B camom pene, rpaduKku faHHOTO pUCYHKA CBUAETENLCTBYIOT O
GyKBaNbHO B3PLIBHOM NMPUPOCTe KONMYecTBa toaei (B npouioe
cTofleTMe Hac cTano BYeTBepo 6osblie) M GYyKBANbHO KatacTpo-
(hMYeCKOM yMeHbLUIEHUM 3anaca NPUPOAHbLIX PECYPCOB — MOYTU B
TpMALaTh pas B CPABHEHWM C MMEIOLWENCA A0 3TOr0 BENUYUHOM.
A 06pamnEHHbI TEKCT YTOYUHAET OAHOTO M3 OCHOBHbIX obnajare-
nen pecypcos (Poccuto) u ux rnasHoro notpebutens (CLUA). Mpwu
3ToM 0c060 NOAYEPKHEM, YTO CPOKM UcYepnaHUsa IKOHOMUYECKM

O6LHOCTb TEPPUTOPUN 1 FOCYAAPCTBEHHDIX UHCTUTYTOB
Community of territories and government institutions

EAMHCTBO A3bIKa, 06bl4aes, TPaAMLNIA U CBATbIHL
Unity of language, customs, traditions, and relics

B03MOXHOCTb yTpaThl
CYLLECTBEHHbIX CBONCTB

WAW LeN0CTHOCTU 13-3a
HEeyAOBNEeTBOPEHUS KaKUX-TM60o
notpe6GHocreit

Probability of loss of essential
properties or integrity due to
dissatisfaction of any needs

OnacHoCTb, KOHKpEeTHas no Gopme 1 cnocoby NposiBaeHUs
Specific threat in terms of form and development process

Yrpo3a, TpebyioLias peakuyuu Ans CHUKEHNA
BO3MOXHOrO yuiep6a

Response-requiring threat to minimize the possible
damage

Puc. 1. MoHATUINHBIN 6a3nc HauMoHanbHon 6e3onacHoCTn
Fig. 1. Conceptual Understanding of National Security

HaumoHanbHas 6e30nacHocTb
National security
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peHTabeNbHbIX 3aNacoB HEKOTOPbIX MUHEPANOB U APYrHX AOBOMb-
HO BaXHbIX NPUPOLHbLIX PECYPCOB HbIHE OLLEHNBAIOTCA OAHUM-ABY-
MA gecatunetTusmu [2].

CBUAETENbCTBOM HEOTBPATUMOCTM OYepeaHOi CXBATKU 3a Npu-
pofHble pecypcbl CAYKWUT 3abnaroBpemeHHas noAroToBKa K Hei
Tex e CLUA, KoTopble HblHE eXXerogHO pacxoAytoT Ha CBOM BOOPY-
WEHHbIE CMNbl GoNbLIE NONYTPUINNOHA LONNAPOB, YTO MpeBbIWa-
€T COOTBETCTBYIOLME CYMMApHbIe 3aTpaThl JECATU CTPaH, UAYLINX
3a HUMU B NOpsfKe yObIBaHWS BOEHHbIX PACX0A0B. A MOTUBUPYET-
CA 3T0 TE€M, 4TO:

— rno6anbHO Yyrpo30i amepuKaHLbl CYUTAIOT NEPEXOA YenoBeye-
CTBOM npefena Hecyllen EMKOCTV NiaHeTbl, NoApasyMmeBas noj
HUM U30bITOYHYIO YUCNEHHOCTb OCTAIbHOrO HacefneHus 3emnu u
HEeno3Bo/nTeNbHO 60obLIoe NoTpebneHne MM HeBO306HOBNAEMbIX
1 4aCTUYHO BO30GHOBASIEMbIX MPUPOAHbIX PECYPCOB;

— OCHOBHbIM METOIOM NUKBUAALMK 3Toi yrpo3bl CLUA counm pe-
rNaMeHTaLMi0 aHTPOMOreHHOM Harpy3ku Ha 6uocdepy, a rasHbI-
My cnocobammn eé perynnpoBaHus — CHUKEHWe, a 3aTemM U npe-
KpalleHne TEMMOB NPMPOCTa HAPOAOHACENEHMA OCTaNbHOM YacTu
nnaHeTbl 1 06bEMa NOTPe6NAEMbIX UM NPUPOLHbLIX PECYPCOB;

— BbIGOP 06BHEKTOB M MPUOPUTETOB, A TAKIKE peann3aLmio CooTeer-
CTBYIOLLMX Mep amepuKaHLbl BO3NOXMAN HA cebs; NPUYEM B Ka-
yectBe 61aroBUAHOrO NMPUKPLITUA NOAOBGHON AEATENLHOCTU OHM
Bbi6panu KoHuenuuio (Co6CTBEHHOr0) YCTOMYMBOrO pasBMTUSA, a
B KayecTBe Heob6x0aMmoro yciosus — abconoTHoe BoeHHoe npe-
BOCX0ACTBO [3].

Y10 e KacaeTcs KOHKPETHbIX Mep, TO B Noc/ieaHne ABa AecsTu-
netva CLUA npeanpuHAnM cneayllme akumMm no ycuneHuo cob-
CTBEHHOTO OPYXMWSA MACcCOBOro MopaxeHus u obecneyeHuio ra-
PaHTUPOBAHHOW 3aW{MUTbl OT BO3MOXHOIO OTBETHOrO NpUMeHeHUs
Hawero:

1) BHayane oHM A06MNMCL OT POCCUM 3aKIOYEHMA PAMOYHOrO CO-
rnalieHus, a 3aTem 1 AByX 40roBOPOB O B3aMMHOM OrpaHUYeHUn

Cy6beKTUBHOE NpefCTaBeHre KOro-1mbo o CBOMX LeHHOCTAX
Subjective representation of values of an individual

WCTOYHUK MM CPeACTBO YAOBNETBOPEHUA NnoTpe6HOCTEN

YCTOM4YMBOCTL K COBOKYMHOCTM BO3MYLLAIOLLMX GAKTOPOB
Ability to withstand the total amount of disturbing factors

Cnoco6HOCTb NapMpoBaTh Pa30BOE BHELIHEE BO3AENCTBIE
Ability to manage a single disturbing factor
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N COKpalleHWn CTpaTermyecknx HacTynatenbHblX BOOPYXEHWW,
13-3a COONOAEHNSA KOTOPbIX Mbl BCKOPE NULWMMCA MHOro3apsa-
HbIX MEXKOHTUHEHTaNbHbIX Bannuctnyecknx paker (MBP), eaunH-
CTBEHHO CNoCco6HbIX NpeoaoneTb paspabartbiBaemyio B CLUA cucte-
My NpoTuBopakeTHoin o6opoHbl (MPO);

2) napannenbHo C 3TUM OHWM MOAAEPIKANM Hally MHULKUATUBY O
NPUOCTAHOBKE NOA3EMHbIX SAEPHbLIX UCMbITAHUA U NPUCOEANHN-
NUCb K AoroBopy 06 ux Bceobbemniolliem 3anpetieHuu. Mpu 3Tom
CLIA coxpaHunu cBOM NONUIOH, peanusys ero dyHKLUU MOAenu-
pPOBAHMEM Ha CYMepKOMMbOTEPAX, B OTNIMYME OT HaLIen CTpaHbl,
KOTOpasi, He MMesA TaKoW BO3MOXHOCTM, noTepana 18 neT u npak-
TUYeckn — 06a UCMbITaTeNbHbIX NONNIOHA;

3) 0AHOBPEMEHHO C ocnabneHnem POCCUICKMX CTpaTErmyeckmx
BoopyxeHuin CLUA npoBoaunun nccnefoBaHUA No CO3AaHNI0 «aH-
TUALLEPHOTO 30HTUKAY», YOEANBLLUMCD e B HaNYnM TAKON BO3MOM-
HOCTW, BbIWAK M3 3anpeLlalLuLero 4orosopa 1 NpucTynuam K cos-
naHuto HauuoHanbHou cuctemsbl MPO. NokasaTenn AUHAMUKN eé
noTeHuMana BMecTe C YMCIOM HalMX paKeT 1 3abpacbiBaembim
MMM BECOM NoKa3aHbl rpaukamm Ha puc. 3.

ConocTaeneHune oxuaaemoro B 2015 r. 061ero yncna poccunckmx
MBP 1 6annucTnyeckux pakeT noABoAHbIx nogok (BPMJT) ¢ npea-
nonaraemon BO3MOXHOCTbIO aMeprKaHLeB NapnpoBaThb UX CBUAE-
TEeNbCTBYET O rybUTeNbHOCTU PELleHnii, peann3yembix HaMmm1 B Mo-
cnepHue roabl. Kak 310 noaTBep:KAaeTCAs NpaBoy YacTblo puc. 3,
K TOMY BPEMEHU CYMMapHOe YMCN0 Halux pakeT u 3abpackiBae-
MbI UMW BEC yMeHbLLATCA B 5 1 10 pa3 coOTBETCTBEHHO, NPU 3TOM
noteHuunan CLIA no nepexsaty MOXeT NPeBbICUTbL 3TU NMOKasatenu
B MO/ITOpa pasa, a C Y4ETOM ynpexaaoLwmnx AencTBmMin 4o cTapta —
He MeHee YeM B AeCATKY pa3. Beab 6oeBas ycTonunBoCTs MOBUNbL-
Horo «Tonons-M» KpaviHe H13Ka, Temnbl BBOAA 3TUX HOBbIX MBP 1
BPIMJ1 sBHO HeAOCTaTo4YHbI, @ UX Manblil 3abpacbiBaemblil BEC He
Mo3BONUT NPeooNeTb amepukaHckyto MPO HU 6ONbLWIMM YMCNOM
NOXHbIX Llenen n HenpeackasyembiM MaHEBPOM, HW NNaHMpoOBa-
Huem 60eBbIX 6/I0KOB U OKYTbIBAHWEM WX MIA3MOIA.
lpuBenéHHblE Bbllle AaHHble MOATBEPXKAAIOT HanMyne cepbes-
HbIX BHewWwHux yrpo3 HEP. He meHee onacHbl U BHYTpPEHHUE BbI-
30Bbl: FOCYAapPCTBOOOPA3YIOLMIA 3THOC BLIMUPAET, TEPPUTOPUS U
HaLWoHaNnbHoe JOCTOAHME CTPaHbl COKPaLLaloTCsA, a eé Tpaanum-
OHHbIV YKNAJ MHTEHCMBHO pa3pylwaetcs. Bcé 3to cBupaetenscBy-
€T He ToNbKO 06 yTpaTe HalWMMK HapoAamMu MHCTMHKTA CamoCcoxpa-
HEHUsl, HO U 0 He0OXOAMMOCTU UX MOOUAM3ALUN K LEACTBUAM MO
CaMOCOXPaHEeHUI0, MPeX/e BCero — C NOMOLL b0 COOTBETCTBYHOLLUX
KOHLenumin, JOKTPUH 1 hefepanbHbIX 3aKOHOB.

HOPMATUBHAA BA3A B COEPE HBP

HecmoTps Ha Bce Noao6HbIe yrpo3bl cerofHs B Poccum HeT cucre-
Mbl HOPMATUBHbIX JOKYMEHTOB, YETKO pernamMeHTUPYIoLnX 0CHO-
Bbl FOCYAapCTBEHHOM NONUTUKM B 06n1acTv obecnedyeHus HEP, T. K.
COOTBETCTBYIOLINE NONUTUKO-NPABOBbIE aKTbl KacalTca Nulb eé
OTAENbHbIX aCMEKTOB M N0 CBOEMY COAEPKAHUIO HE BblAEPXKMBA-
10T HUKAKOW KpUTUKU. OBOCHYEM CTO/Ib KaTeropuyHoe yTeepxae-
HWe aHann3oM AOKYMEHTOB, MMELWNX HenocpeacTBEHHOE OTHO-
WweHne K noaaepxaHuto HBP.

BOT Allib HEKOTOPbIE HECYPA3HOCTM 6A3NCHbIX PYKOBOAALLMUX [0-
KYMEHTOB:

e HaceneHve PO Bonpeku MexayHapoAHOMY npasy onpejene-
Ho eé KoHCTUTYyLMeNn KaK «MHOFOHaLMOHANbHbIA HApPOA»: BeAb Npu
none rocyaapcrsoobpasyoliero (pyccKoro) 3THoca, NpesbilatoLLei
[Be TpeTu oT obLeit YncneHHocTH, HaceneHve Poccun creayet cum-
TaTb NOMITHUYHOM HaLMEN N HAa3bliBATb N0 UMEHW PYCCKOTO HAPOAa;
® B pamoyHoM 3aKoHe «O 6e3onacHocTu» 1992 r. n KoHuenuuu
HEP, peiictytoweii B nepnog ¢ 1997 no 2009 r., AaHbl HeajeKsat-
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Hble 1 HecoBNagawoLlme onpegeneHns TepMmuHy «6e3onacHoCTb»:
«COCTOAHNE 3AWMNWEHHOCTN HNU3HEHHO BaXHbIX MHTEPECOB NWY-
HoCTH, obuiecTBa U rocyaapcTear» U «6e30nacHOCTb MHOTOHALMO-
HaNbHOTO Hapoaa»;

® B YNOMAHYTbLIX Bblle 3aKoHax U KoHuenuun HEP He packpbiTo
coAepKaHne TePMUHOB «3aLLMLLEHHOCTb» U «KU3HEHHO BajHble
WNHTEpPEeChl», @ NPY UX NEPEYNCNEHNN UMEET MECTO NMyTaHMLa C LieH-
HoOCTAMU 1 noTpebHocTamKU. Hanpumep, «npasa U cBoboabl Nny-
HOCTM» onpeaeneHbl cT. 93 KOHCTUTYL MM KaK «BbiClUAs LLEHHOCTbY,
a cT. 1 pamoyHoro 3akoHa v pasg. 2 KoHuenumm — Kak «XXU3HEHHO
BaXHbl€ UHTEPEChI»!

3ameTum Take, yto oTcyTcTByowme B KoHctutyuum PO n depe-
panbHOM 3aKoHe «O 6Ge3onacHoCcTU» onpeaeneHus obbexta
npeameta HEP He obHapyxuBatoTcs 1 B «CTpaternn HaluMoHanb-
Hoit 6esonacHocTn Poccuiickon ®Pepepauun go 2020 roaax», npu-
HATOW B Mae 2009 r. Ana ycTpaHeHWs HeJ0CTaTKOB HblHe AeNCTBY-
IOL{MX HOPMATUBHBIX AKTOB. M 3TO HECMOTPSA HA COOTBETCTBYIOLLUIA
1 60nee KOHKPETHbIN CTATyC 3TOro JOKYMeEHTa: «0hunLManbHO Npu-
3HAHHasA cucTema CTpaTernyecknx NPUOpPUTETOB, Lenen n mep, ...
onpeaensALINX COCTOSHUE HalWoHanbHoi 6Ge3onacHocTU». 3a-
MEeTUM, YTO OTMEHEHHas el ogHoMMeHHaa KoHuenuua asnsanacb
BCEro NnLb «CUCTEMON B3rNA0B Ha obecnedverne B PP 6esonac-
HOCTU INYHOCTM, 06LLEeCTBA M FOCYAAPCTBA OT BHELHMX U BHYTPEH-
HUX Yrpo3 BO BCex chepax KnU3HeAeATeNbHOCTU... BaXHeLWmne Ha-
npaBieHNn rocyaapCcTBeHHON NOAUTUKN PD».

YT0 e Kacaetcs o6Liei xapaKTepPUCTUKN 3TOFO HOBOTO AOKYMEH-
Ta, TO 06PATUM BHUMAaHMWE Ha HeAONYCTUMOCTb CTONIb NPOAOIKM-
TeNbHOTO0 UCTOPMYECKOro Nepuoaa ero AencTeus. 3aecb MMeeTcs
B BUly HEBO3MOXHOCTb CKONIbKO-HMOY/Ab A0CTOBEPHOrO NPOrHo3a
BHELUHE- M BHYTPUMONMTUYECKONM CUTyauun Ha 10 neT, a 3HauuT —
1 BEpPHOro onpejeneHns 3asBNeHHbIX TaM CTpaTernyeckux npuo-
puteTos, Lenern n mep. MNoATBEPKAEHNEM TOMY CNYIKUT NepeAoBoOW
3apybexHblil ONbIT: Hanpumep, CTpaTernsa HaluoHanbHOW 6e30-
nacHocTn Tex e CLUA 06HOBAAETCA YyTh 1N HE KaXable 2—4 roaa.
BTopoi Hego4&T KacaeTca HEKOPPEKTHOCTU PACKPbLITUA cofepa-
HUA KaTeropmm «ctparterns» yepes abCTpaKTHOE NOHATUE «CUCTE-
Ma», 03Havaloll,ee BCero Muilb hopmy 060co6aeHUA 1 OTPpaKeHUA
no3HaBaemon peanbHOCTU. MiHaye roBops, Kob CUCTEM KaK TaKo-
BbIX B MPUpPOAE HET, T. €. BCe 03Ha4Yaemble 3TUM TEPMUHOM ABe-
HUA UMEIOT KOHKPEeTHoe HaMMeHOBaHue, TO U NPUMEHATb CNO0BO
«CUCTEMa» B KayecTBe POAOBOro nMpu3Haka WUHTEHCMOHANbHOIO
onpeaeneHuns [5] NOHATUA «cTpaTerna» Hegonyctumo. lymaetcs,
npasunbHee Obino 6bl Ha3BaTb cTpartermio HBP «gonrocpoyHoi
KOMMNMEKCHOW COrnacoBaHHOW MO Uensm, 3ajayam, YCNOBUSM,
CpeacTBam v BPeMeHM Mporpammor» COOTBETCTBYIOLWMX NpaKTU-
YeCKux AEeNCTBUMA, YTO U CAENAHO, HanpuMep, B HeAABHO U3AaH-
HOM cnoBape [6].

BpsA N MOXHO COrNacuTbCsA U C NPaBOMEPHOCTbIO abCONOTHOTO
60NbLIMHCTBA TEX ONpeAeNeHnii, KoTopble NpuBeeHbI B pasaene |
aHanusupyemon Crparteruu:

1) «HauuoHanbHaa 6e3onacHocmey», obecneynBaemas COBMeCT-
HbIMW WU CKOOPAUHWMPOBAHHLIMK YCUAUAMMU BCEW HaLUWU, BNAOTb
[0 CaMOMNOXepTBOBAHUA OTAENbHOWM IMYHOCTN U CMEHbI rocyaap-
CTBEHHOIO CTPOA,— MOYEMY-TO ONpeAenseTcs OAMHAKOBOW 3a-
WML EHHOCTbIO ABYX NOCAEAHMUX, XOTA NepBas BXOAWT B Hauuio, a
BTOPOW CNYKUT MEXaHU3MOM, CO31aBaeMbiM €0 151 NOBbIWEHUS
CBOEWN XNU3HECTOMKOCTH;

2) «cuctema obecneyeHns HalMOHaNbLHONW 6e30MacHOCTU» Heo-
60CHOBAHHO CBOAMTCA TOJIbKO K COOTBETCTBYIOLMM CUNAM 1 Cpef-
CTBaM, UTHOPUPYA peryanpytoume uX HOpMaTUBHbIE JOKYMEHTbI 1
npeanucaHHble MU MEpPONPUATAS;

3) «cunbl obecneyeHns HaLMOHaNbHOM 6e30MacHOCTU» BKNOYAIOT



NULWb COOTBETCTBYOWME thefepanbHblie opraHbl 1 HopMMpPOBaHUs,
rae npefycmMoTpeHa BOeHHas W/Wau npaBoOXpaHUTenbHas Chyx-
6a,— TOrla KaK B UX YNCII0 JOMKHbI BXOAUTb TaKXKe 0TMOOUIN30BaH-
Hble KaZpbl pe3epBa 1 cneluanbHble 0OLeCcTBEHHbIE ABUKEHNS;

4) «cpeacTBa obecneyeHns HauMoHanbHO 6e30nacHOCTU» He3a-
CNYIKEHHO OrpaHUYeHbl TONbKO TEXHONOTUAMM U TEM, YTO CBA3AHO
€ e€ MHpOpPMaLMOHHbIM obecneyeHrem 1 YKpenneHnem, UrHopu-
pys 060pPOHHO-NPOMBILLNEHHbI KOMMAEKC CTPaHbl BMECTe € CO3-
[AaBaemMbiM1 UM BOOPYXEHUAMU N BOEHHOW TEXHUKOW.
MpeAcTaBNAETCA TaKKe YMECTHbIM 06paTUTL BHUMaHMe Ha WKUpPOo-
KOe MCMoNb30BaHWe B TeKCTe aHanu3upyemon CTpaTternu TaKux
TEPMWHOB HeonpeaenéHHOro COAepXaHusA, KaK «rocyfapCcTBeH-
Has, obLecTBeHHas 1M NPOAOBONLCTBEHHAA 6e30MNacHOCTU», «Ha-
LMOoHanbHasn 060poHa», «BOEHHAs OpraHM3auma CTpaHbl» U «Ka-
UECTBEHHO HOBbI 06/IMK BoopywéHHbIX Cun». Hactopaxusaer
urHopuposaHue astopamu CTpaTerum pecypcHo-aemorpaduye-
CKUX BbI30BOB HalMOHANbHON 6e30MacHOCTM U UX HamepeHue
«obecneynBarb CTpaTernyeckyio CTabuabHOCTb... NyTEM nocne-
AOBaTeNIbHOTO NPOABMKEHUS K MUPY, CBOOGOAHOMY OT s4epHOro
opyxus». PaBHO KaK M HeAOCTaTOYHOCTb TOFO, YTO «KOHTPO/b 3a
X0A0M peanusauuu Hactoswwein Ctpaterun ocylectensercsa (Tonb-
Ko — [1. b.) B pamKax exerogHoro goknaaa Cexkpetaps Cosb6esa
P® MNpe3ugeHty P 0 cocTosiHMM HauMoHanbHOW 6€30MacHocTn 1
Mepax no e€ yKpenneHuos.

HakoHel, Bceobbemniolwnii KOHTponb xoaa peanusauuu Ctpa-
TErMnm Henb3s OCYLWECTBUTb NPeAnuMCcaHHbIMK el NoKasaTensimu
HBP, xapakTepusyolwumy nnllb: 1) YpOBHW TFOCYyAapCTBEHHOMO
BHELIHero U BHYTPEHHEro A0Nra, eXerogHoro o6HOBAEHWA BO-
OpYeHUs, BOEHHOW W CrneunanbHoi TEXHUKM, 0becneyeHHoCTH
BOEHHbIMU U MHXEHEePHO-TEXHUYECKUMU Kaapamu, GespaboTu-
Lbl, POCTa NOTPEOUTENLCKUX LLEH W COOTHOLWEHWA LOXOA0B Hace-
neHus; 2) pecypchl 3paBooXpaHeHus, KynbTypbl, 06pa3oBaHus u
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Hayku. Ocobo yanenseT urHopuposaHue CTpaTtermen pycckoro ro-
CyLapcTBOO6pa3syiolero 3THOCa M A3blKa, a TaKXKe COK3HOro ro-
cynapctea «benopyccua—Poccusa», 6€3 KOTOpbIX HEMbICIMMO CY-
LecTBOBaHMWE U BO3pOXAeHUe Obinoro moryuiecrtea. Bot nouemy
nepeyncieHHole U apyrue ocobeHHoCTH paccmatpusaemoii Ctpa-
TEruv NpUBENMN K TOMY, YTO €€ coAepiaHue npeacTaBaser coboi
He YETKYI0 nporpammy LiefieHanpaBAeHHbIX rocyapCTBEHHbIX U
obleHapoaHbix aencTBMiA no obecneyenunio HBP, a Bcero nuuib
HeKyI0 ieKnapaLmio 0 COOTBETCTBYIOLMX HAMEPEHUAX.
Cepbé3Hble HepouyeTbl MMeTCs U B «[JOKTpMHe MH(OpPMaLNOH-
Hoi 6e3onacHocT Pd», npuHsaToi B 2000 r. [ns X BbiABNEHUA
cnefyeT PyKOBOACTBOBATLCA HE MMEILMMCA Tam onpefeneHnem
[AaHHOro TepmMuHa, a 6onee afeKBaTHbIM TONIKOBAHWEM TOTO, YTO
yMeCTHee Ha3biBaTb «MH(OPMALMOHHBIM obecneyeHrem Haymo-
HanbHON 6e3onacHocT». NPOAeMOHCTPUpPYEM 3TO, UMes B BUAY
noa Takum obecneyeHnem CBOEBPEMEHHOE nonyyeHue u 3 dek-
TMBHOE (C yyeTom pedneKrcum) Ncnonb3oBaHue Tex LOCTOBEPHbIX
CBefieHUiA, KoTopble HEOBXOAUMbI ANA CTPATErMYeCcKoro nnaHu-
poBaHWsA 1 oMepaTMBHOIO ynpaBieHus npoueccom obecnevyeHus
HBEP. (A BOT «MHOpMaLMOHHYI0 6€30nacHOCTb PO» MOXHO UHTEpP-
NpeTupoBaTh KaK COOTBETCTBYIOLLYI0 CNOCOBHOCTb U ieATeNbHOCTb
PYKOBOACTBA — NPABALYMX INNUT — CTPAHbI.)

B camom pene, norMyHo yTBepAaTh, YTO e/ COOTBETCTBYIOLLEN
paboTbl JOMKHA 3aKN04YaTbCs HE CTONbKO B 06ecneyeHnm «3alu-
WEHHOCTU» YbUX-TO MHTEPECOB (CYObEKTUBHbIX NpeacTaBNeHuit) B
MHbopMaLMoHHON cchepe, CKOMbKO B 3abnaroBpemMeHHOM npeay-
npeXaeHnn pyKOBOACTBA CTPaHbl O BO3MOXHOCTU BXOXAEHUA TO-
CyAapcTBa M Hauuu B LENOM B 30HY OMACHbIX AN HAX COCTOAHUN.
Mpuyém JocTmeHre NofobHON Lenu BO3MOXHO B Clyyae CBoe-
BPEMEHHOI0 U KAYeCTBEHHOrO pelleHns CnefyloWmnx YeTblpéx oc-
HOBHbIX 3afia4 MHpopmMaumoHHoro obecneyenus HBEP [7]:

1) onepexatouiee MHHDOPMALMUOHHO-NICMXONOTMYECKOE OTpaxe-
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Fig. 2. Global Population and Resource Dynamics
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HMe NocneaCcTBUIN CTpaTerMyeckmx peleHni, Kak paspabartsiBae-
MbIX 417 PyKOBOACTBA Poccum, TaK 1 Tex, KoTopble yxe 6biin npu-
HATbI UM paHee;

2) ynpexpatoliee ¥ LieneHanpasieHHoe NpoTUBOAENCTBUE pas3-
Horo poaa fesnHdopmanuu, T. €. yMbILLAEHHOMY UCKAXEHUNIO UK
COKPBITWIO CYLLECTBEHHBIX ANA HALWMWX HAPOAOB M roCcyAapCcTBa CBe-
JleHuni;

3) co3aaHve 1 HenpepbiBHOE COBEPLIEHCTBOBaHMWE COOCTBEHHbIX
MHPOPMALMOHHO-NICUXONOTMYECKUX TEXHONMOTUA U TEXHUYECKUX
CPeacTB;

4) UCKOYEHNE HeCaHKLMOHNPOBAHHOIO AOCTYNa M UCMO/Ib30Ba-
HUA HDOPMALMOHHBIX PeCYpCOoB Halllero rocyaapcraa.

Ecnu e conoctaBuTb coflepaHne paccmaTpuBaemoro 34ech f0-
KYMEHTa C TeM, YTO OH JOJIKEH COAepKaTb KaK MHOPMaLMOHHas
AOKTPUHA, TO OKa3blBAETCSA, YTO U3 3asiBNIEHHbIX B HEM (yHKLUIA
1 OCHOBHbIX HanpaBfeHUi COOTBETCTBYIOLLE 1eATeNbHOCTU raB-
HOe BHMMaHue yAeneHo N1Lb NocaeAHUM ABYM 3ajiayam, CBA3aH-
HbIM C COBEPLUEHCTBOBAHUEM 3alLUTbl UHDOPMALMOHHBIX pecyp-
COB, CPEACTB M TEXHONOMMIA. YTO KacaeTcsa HeJ0OLEHKN BaXKHOCTH
3afay 1 1 2, To e€é MOXKHO NOATBEPAUTb KpailHe peKUM UCMONb-
30BaHMeM B 06CY¥1aeMOM TEKCTE [a}e COOTBETCTBYIOLINX CNOB,
He roBops ywe 06 OTCYTCTBUM cneyunanbHbix noapasaenos. [ei-
CTBUTENIbHO, TEPMUH «pedneKcusa» TaM COBCEM HE UCMONb3YeTCs;
CNOBO «MPOTHO3MPOBAHME» YNIOMUHAETCA TONbKO OfIMH pas, Aa U
TO B 3aK/IOYUTENbHOM pasaene, a TePMUH «ae3nHbopmaumsa» —
TONbKO ABaxabl. CTONb e Mano roeoputcsa B [LOKTpUHE O Hepo-
MyCTUMOCTW LieNleHanpaBeHHOro MaHWUNyaMpPOBaHUA CO3HAHMEM
HapoaoB Poccun ¢ nomolblo PR-KamnaHuii 1 o BbiTeKalolw e 13
3TOro HEOOXOAMMOCTM B aKTUBHOW KOHTpNponaraHae.

HakoHeL, B 4eTBEPTOM paszaene aHaNM3MpPyemoro TeOPeTUKO-Npo-
naraHAMCTCKOrO AOKYMEHTA, XOTA W BBEAEHO MOHATUE «CUCTEMbI
obecneyeHns MHhopmaLMOHHOW 6e30NacHOCTM», HO HE PacKpbl-
Tbl €€ CTPYKTYpa 1 LiefNb.

MoXHO 6b110 Gbl NPOBECTM aHANW3 APYIMX KOHUENUMWiA, OKTPUH 1
(befepanbHbiX 3aKOHOB, HANPUMEP KacaloWMXCA TaKUX acrneKToB
HBP, kak gemorpaduyeckuin, BHEWHENONUTUYECKUNA N BOEHHbIN.

OpHaKo v npuBeAEHHOro BbiLe matepuana AoCTaTo4HO 1A 0CO3-
HaHUA NpPUYMH HeatheKTMBHOCTU e€ cooTBeTCTBYytoUero obecne-
YyeHus. Befib BCe OHUM CBA3AHbI C COflepXKaTeNbHbIM U CTPYKTYPHbIM
HEeCOBEPLIEHCTBOM HblHE eMACTBYIOWNX HOPMATUBHbIX AKTOB, YTO
caenano ux akTmyeckn HepaboTalolWwUMmN 13-3a NOAMEHbI Lene-
nonaraHusa NpoLeccoB UccnefoBaHUA U coBeplueHcTBoBaHUA HBP.

OBbHOBJIEHUE U CUCTEMATU3ALUNA
NMNOJIMTUKO-NMPABOBOIO OGECINEYEHUA HBP
Kak MOXHO 6bino yb6eautbca Bbille, HbiHE CyLLeCTBYWOUME B
cthepe HBEP HopmatvBHbIE AOKYMEHTbI KaK Obl yBOAAT npouecc eé
obecrneyeHns B NIOKHOM HanpaBneHUU. BMecTo KOHUEHTpauuu
YCUNNIA HA COXPAHEHUUN U MPUYMHOXEHMMW BCEX HALIMX HAPOLOB
1 nx 6a30BbIX LeHHoCTel, B PeaepanbHom 3akoHe «O Gesonac-
HoCTU» U «CTpaTernu HauMoHanbHo 6esonacHocT Poccuiickoi
depepaunn go 2020 roaa» roBOpuUTCA O 3aWUWEHHOCTU KMU3-
HEHHO BaXHblX MHTEPECOB KAKOW-TO abCTPAKTHOW AUYHOCTU K
CTOJ/Ib e runoTeTmyHoro ans Poccum obuiectea (Mx npas, CBO-
60 1 yNpoYeHUs AeMOKPaTUM), a TakKe O He3bI6NeMOCTU KOH-
CTUTYUMOHHOTO CTpos rocypapctBa. OCHOBHOW aKUeHT [loKTpu-
Hbl MHOPMALMOHHOI 6e30MNacHOCTM cieNnaH ANLib Ha COKPbITUM
nHdopmaymm, Toraa Kak 3awmTa ot Ton MHGopmauum, Kotopas
KpaiHe rybuTenbHa Ans AyXOBHOTO yKnaga Hauuu, iBHO HeL00-
LueHnBaeTca.

MonyTHO 3amMeTuM, YTO B MHOCTPaHHbIX JOKYMEHTax no obecneye-
HUWIO HaLMOHaNbHOM 6e30MacHOCTM HeT HuYero nogobHoro. B npe-
ambyne cootBeTcTBylowwei Ctpaterumn Tex xe CLUA, Hanpumep,
rOBOPUTCA O TaKMX HALMOHA/bHbIX LEHHOCTAX, KAK CaMn amepu-
KaHLbl, UX TEPPUTOPMA N UHCTUTYTbI. A BOT MHTEPECHI TaM YETKO
onpegeneHsl v NOAeNeHbl Ha TPU TUna: 1) MHTepechl BbDKMBAHWUA —
COXPaHEeHWEe TO/IbKO YTO MEepPeYUCNeHHbIX LEeHHOCTEN; 2) KpUTU-
YECKM BaxHble — BCE BNMAIOLLEE HA UX XWU3HECTOMKOCTb W/Unu
LLeNOCTHOCTb; 3) CYLLECTBEHHbIE — BaXHble [/ Pa3BUTUA IKOHO-
MUKM, 60pb6bI C TEPPOPM3MOM M HE3AKOHHO UMMUTpaLueid. Mpu
3TOM BCSIKME YaCTHble UM BELOMCTBEHHbIE 6e30MacHOCTM B ame-
PUKaHCKOM cTpaterny Booblie He yNoOMUHAKOTCS.
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Fig. 3. Potential Dynamics for Russian Missiles and US Anti-Ballistic Missile System
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BoT noyemy MOMHO yTBEPHAATb, YTO HEOBXOANMbI HEOTNOMHbIE
Mepbl MO COBEPLIEHCTBOBAHMIO KOHLENTyanbHO-AOKTPUHANbHO-
ro u 3aKoHopatenbHoro obecnedyernuss HEP. Mogo6Has moaep-
HU3aLMsA [OMKHA KacaTbCA KOPPEKTUPOBKMW LefenonaraHus B
obecneyeHun HBP, a Take BBeAEHUA TeX KONMYECTBEHHbIX MO-
Ka3aTefieln U KpUTEpPUEB OLLEHKN COOTBETCTBYIOLLEN CUCTEMbI, KO-
Topble caenanu 6bl AaHHYI roCyfapCTBEHHYIO AeATENbHOCTb He
TONbKO MOHATHOM W MPUHATON HAWWMK TPaAaHamMu, HO W U3-
MepumMoin. [1nsa obnerdyeHns BOCNPUATUA NPUBOAUMbIX HUXE HO-
BOBBEJEHUN BOCMONb3YeMCA PUC. 4, KOTOPbIN COAEPHKUT yxe
yrnomsHyTble Bbllle Ga30Bble KaTeropuu HauuoHanbHoON 6e30-
nacHoctn Poccum 1 Kputepum oLeHKN KayecTBa AeiCcTBUI No eé
obecneyeHuio.

B neBon yactu 3TOro pucyHKa AaHo aBTopckoe TonkoBaHne HBP
M NIOTMYHO BbITEKAIOWMI U3 HEro 06bEKT COOTBETCTBYIOLLEN rocy-
NapCTBEHHON U obulecTBeHHON aeATenbHocTh. Ocobo obpatum
BHMMaHWe Ha NOAYEPKHYTblIE TaM CYLLECTBEHHbIe NMPU3HAKW, Bbl-
rofiHO OTAMYatoLMe 3To onpeaeneHune oT oULManbHO AeKknapupy-
embix DeflepanbHbiM 3aKoHOM U «CTpaTernein HBP go 2020 roga.
Pa3Be He 04eBMAHO, YTO 6e30NacHOCTb — 3TO «CNOCcobHOCTL (Kak
MUHUMYM) CAMOCOXPaHeHUs», @ He YbE-TO «COCTOAHME»? YTO XKe
Kacaercs uHTerpanbHbix nokazamesneli HBP [8], oTo6paMéHHbIX B
npaBoM YacTu pUC. 4, TO OHW TaM pa3fesieHbl Ha TPY rPynnbl.
MepBas rpynna xapaKTepu3yeT KU3HEHHYI0 CUY HaLWu, BKAOYAA:

STRATEGY

1) HaumoHanbHoe Bpems Mt[NT], paccunTbiBaemoe nepemHoxe-
HMEeM CPpeAHUX 3HAYeHUN YncneHHocTn N 1 NPoAOIKUTENBHOCTN
T U3HU rpaxaaH B KOHKPETHbI UCTOPUYECKUIA NEPUOA T; 2) eé
HauuoHanbHoe aoctosHue M[MR], o6pa3yemoe 06bEMaMKN HaLK-
OHa/bHOro Npou3BoACTBa M, M MEIOLNXCA NPUPOAHBIX PecypcoB
M,; 3) noteHumnan P[R] pa3BuTiA Hauuu, onpeaensemblil nepemHo-
HEHUEM [BYX Npefblaywnx nokasarenen.

BTopas rpynna oTpayaeT KauyecTBO M3HW Hauuu: 4) ypoBeHb
yAOBNETBOPEHUA maTtepuanbHbix U[MP] notpebHocTel rpampaax,
n3MepAemblii cpefHer Aonen HaLMOHaNbHOIO AOCTOAHUA C yYé-
ToM KoadduumeHta k nonesHoro Mcnonb3oBaHUs 1 Hay4yHo 06o-
CHOBaHHbIX HOpM noTpebneHus; 5) cTeneHb YAOBNETBOPEHUSA
QYyX0BHbIX NnoTpebHocTen U[DP] n cobnoaeHuns counanbHomi cnpa-
BEANMBOCTM, CMNOCOBCTBYIOLME TBOPYECKOMY CaMOBbIPAXEHUIO
Kaxpaoro; 6) dU/dt — HanpaBneHue 1 CKOPOCTb U3MEHEHUS Y0B-
NETBOPEHHOCTM MaTepuanbHbIX 1 JyXOBHbIX NOTPEOHOCTEN rpax-
[laH 1 Hauuu B LLeNoM.

TpeTbA rpynna CoOAepXuT NoKasatenu 3alUIWEHHOCTA HaLUKN 1
eé 6a30BbIX LLEHHOCTEN OT Yype3BblyaiHbix cutyaumin (4C) B 3ToT
e nepuoj acTPOHOMUYECKOro BpemMeHu: 7) cpefHue 3aTtpartbl
Mz[C] Ha npeaynpexaeHne N CMsArYeHne NOCNeACTBUA BO3MOX-
HbIX Y4pE3BblYaMHbIX CUTyaLMil, 3aBUCALLME OT BepoATHOCTel Q,
nosABneHnA v 3aTpat C, Ha ux npeaynpexaeHue; 8) cpeaHAs Benu-
YMHa colnanbHo-3KOHOMMYecKoro yuiepba Mt[Y] oT nposBneHns

CywHocTb
Essence

Mpeamer
Subject

Cnoco6HOCTb HaLMK YAOBNETBOPATL BCE NOTPEBHOCTU, HEOBXOANMbIE AN

€€ CaMoCOXpaHeHus, CaMOBOCMPOU3BOACTBA U CAMOCOBEPLLEHCTBOBAHNA

C MUHMManbHbIM PUCKOM AN 6a30BbIX LEHHOCTEN HbIHELIHEro 1 ByayLmnx
NoKoNeHni

Ability of the nation to satisfy all needs required for its self-preservation, self-
reproduction, and self-improvement with minimum risk for essential values of
the present and future generations

OGbEKTUBHbIE 3aKOHOMEPHOCTI MOABNEHWSA W CHUKEHUSA Yiiep6a Haunm

1 € 6a30BbIM LLEHHOCTAM OT 06BEKTUBHO CYLLECTBYIOLUMX MPUPOAHO-
3KONOrUYECKUX, aHTPONOreHHO-COLMANbHBIX 1 TEXHOT@HHO-NPOU3BOACTBEHHbIX
BbI30BOB

Objective laws of occurrence and mitigation of damages to nation and its
essential values resulted from the available ecological, anthropogenic, and
technogenic challenges

06bexT - Mokasatenu -
Object _— Parameters —
Hapoabl Poccuy — Kak TeppuTOpUA C pecypcamm — YXu3HeHHas cuna Hauum: KauecTBo XW3HW Hauum:
Lielb CaMOCOXPaHeHus, MCTOYHMKOM AnA Vitality of the nation: Quality of nation life:
NPUYMHOXEHNA U pa3BUTUA YAOBNETBOPEHUA BCEX LMINT =N*T 4. UMP)=k*MR | N
Ethnicities of Russia — Heo6XxoAnMbIX noTpe6HoCTeN 2. M[MR] =M, + M, 5.UIDPl=k* P[R] | N
As goal of self-preservation, The territory with resources — 3. P[R] = NT* MR 6.U' =dUM+D] | dT
augmentation and source to satisfy all the
development necessary needs
VKNag MU3H1 — 3awmuweéHHocTb Hauum ot 4C:
KaK 3BO/IOLMOHHO Protection of nation against
anpo6upoBaHHbIi emergencies:
cnoco6 yaoBaeTBOpeHus 7.M[C]=YQ*C,
notpe6HocTeit 8. MiY]=3Q*Y,
Way of life — 9.3NB=3Q(C+Y)
As evolutionary approved
method to satisfy the needs

Puc. 4. CywHocTb, 06beKT, npeAMeT 1 NoKasaTenn HaluMoHanbHou 6esonacHocTy
Fig. 4. Essence, Object, Subject, and Parameters of National Security
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TaKWUX cuTyauuii; 9) nons SNB B BaNoBOM HaLMOHANbHOM NPOAYK-
Te CYMMbI 3TUX U3JEPKEK.

CoxpaHUTb e TeppUTOPMANbHYIO LLeNOCTHOCTb CTPaHbl U XKU3He-
CTOMKOCTb HauMn B ChOPMUPOBABLUMXCA HbIHE YCNOBUAX MOHO
NUWb C NMOMOLbIO peanbHO AeNcTByOLEN cucmemsl obecneye-
Hua HBP, noa KoTopoWw cnefyeT NOHMMATb COBOKYMHOCTb B3au-
MOCBA3aHHbIX HOPMATMBHbIX [JOKYMEHTOB, OpPraHuU3aLuMOHHO-TEX-
HUYECKMX U UHBbIX MEPONPUATUIA, @ TaKKe COOTBETCTBYIOLUX 3TUM
aKTaM ¥ MeponpuAaTUAM CUN U CPEACTB. YNpaBnsembiM o6bek-
MOM AAHHOW CUCTEMbI [0/KHA ObITb 3THOrE03TOCUCTEMA, BKIIO-
yalowas Hapogbl Poccum ¢ nx Tepputopuen U yKAaLoM XU3HW,
a cybbekmom npoliecca NoaaepKaHua e€ MU3HeCTOMKOCTU — ro-
Cy[apcTBO B NULe ero 3aKoHoAaTeNbHON, UCNONHUTENIbLHON 1 Cy-
nebHoI Bnacrei, B3aMMoAeNCTBYIOLWMNX C COOTBETCTBYHOLWMUMU 06-
L eCTBEHHbIMW OpraHn3auunamu. Llenn, nporpammsl 1 MexaHU3Mbl
obecneyenuns HBP 310l cucTemMon npeacTaBieHbl Ha puc. 5 B Buie
COOTBETCTBYIOLMUX 31€MEHTOB U cBA3el. o onpeaeneHunto, B co-
CTaB JaHHOM CUCTEMBI AOIKHbBI BXOAUTb TP OCHOBHBIX KOMMOHEH-
Ta: 1) NONMTUKO-NPaBOBble JOKYMEHTbI, PernaMeHTupyiolme Tpe-
60BaHNA Mo obecneyeHnio NPUEMNEMOrO YPOBHA HaLMOHANbHOW
6e3onacHoCTH; 2) naeonornyeckue, IMNaomMaTMyeckue, CUnoBsble,
3KOHOMUYECKUNe, aemorpaduyeckme, NpUPOLOOXPaHHbIE U ApY-
rme MeponpusaTUs, ocyLlecTBAsSeMble A5 MOBbIWEHUSA XU3HECTON-
KOCTM HapofoB Poccuu, coxpaHeHMs U NPUYMHOXeHUsA ux 6a3o-
BbIX LlEHHOCTe; 3) pecypcbl, HeobxoanMble AN NPOBEAEHNSA ITUX
U Apyrux nogobHbix MM meponpuatuit. O6patum BHUMaHWE Ha
NIOTUYECKYIO CTPOMHOCTb Y KOHCTPYKTUBHOCTb M306paXEHHON Ha
puc. 5 CTPYKTYpbl, @ TaKXe Ha To, YTO Cpean NepeyncneHHbIx Tam
3ajay oduumnanbHo npeanncaHHas «3alnuTa» 3aHUMaeT nocnej-
Hee MecTo, T. K. 06bIYHO ABAAETCA 3anasabiBalolnmM pearmposa-
HMEM Ha yxe BO3HUKLIME Yyrpo3bl U BbI3OBbI.

OTMEeTM TaKXe NPUHLUNMANbHYIO HEBO3MOXHOCTb CO3AaHNA no-
A06HOI CMUCTEMBI, €CM ONepUPOBaTh «3allMLLEHHOCTbIO MHTEepe-
COB»,— Be/b NOC/EAHMNE HEe NOAAAITCA HU YETKOMY ONpeseneHunto
[9], HV KONNYECTBEHHOM OLLEHKE KAKUMU-TO OBBEKTUBHBIMU METO-
aamu.

YTo Kacaetcs cucmemamu3ayuu paccMaTpuBaemoro 3iech nosu-
TMKo-nNpaBoBoro obecnedyexus HBP, To cooTBeTcTBYIOLYO pabo-
Ty NIOTMYHO HayaTb C BbIAENEHNA B ero CoCTaBe ABYX NOACUCTEM,
npeacTaBnAoLWMUX 060N COBOKYNMHOCTU: 1) HOPMATMBHbIX KOHLen-
LW, JOKTPUH M/WUAK cTpaTernii rasbl rocyaapcTBa; 2) 3aKoHoaa-
TenbHbIX akToB PepepansHoro CobpaHus PO. lMpeaHasHaueHue
nepBbiX — KOHCONMANPOBATL PaboTy pasHbIX BETBEN BNACTU U CMNO-
cobcTBOBaTL €€ MOAAEPIKKE HACceNneHWem, BTOPbIX — YCTaHOBUTb
Te rpaHu aesTenbHocTM no obecneverHuto HBP, Bbixos 3a KoTopble
HaWWX rpayzaaH AOMKEH HEMEANEHHO MpeceKaTbCa U KapaTbCs.
[06UTbCA 3TOr0 MOMHO NNLLbL Noce o6HapoaoBaHus TpeboBaHmit
BCEX 3TUX AOKYMEHTOB.

MonobHble f0pabOTKM paccMaTpuMBaemoi 34ecb COBOKYMHOCTU
HOPMATMBHbIX JOKYMEHTOB MOTYT CAeNnath eé LefbHOW CMCTeMON
(puc. 6) v ogHoBpemeHHO (Hapsagy C COOTBETCTBYIOWMUMM MEPO-
NPUATUAMU U pecypcammn) — NepBbIM 1, NOXanyii, Hanbonee Bax-
HbIM KOMMOHEHTOM BCell cuctembl obecneyenns HBP.

Kak npepcraBnserca, npeanoxeHHas 34ecb CMCTEMATU3aLUNA KOH-
LenTyanbHO-KPUTEPManbHOro 1 3aKoHogaTenbHoro obecneyeHus
HBP, coBMeCTHO ¢ NoKa3aHHOW Ha puUcC. 6 KOHKpeTU3auuen npes-
Ha3HayeHMs U MecTa B HEM KaX40ro HOPMaTMBHOIO aKTa, OKaXyT-
€S [OCTATOMHO KOHCTPYKTUBHbBIMU MO CeAyOLUM OCHOBHBIM NpU-
YnMHaMm.

Bo-nepsbix, NX BHeApeHWe He TONbKO M36aBUT OAHM AeNCTBYylO-
e cerofHs HOPMAaTUBHbIE [JOKYMEHTbI OT MU3NWILIHeR abCcTpaKT-
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HOCTW, @ ApYrre — OT Y3KO BEAOMCTBEHHOI HaNpaB/ieHHOCTU, HO U
MHOFOKPATHO YBEIMYNT UX COBOKYMHYI pe3ynbTaTMBHOCTb. lMpu-
YMHA TOMY — U3BECTHbIN 3D EKT IMEPAKEHTHOCTN, CBOMCTBEHHbIN
LleNIbHOM CUCTEME, HO OTCYTCTBYIOLLUIA Y HbIHELWHMUX OTAENbHbIX U
pa3po3HEHHbIX JOKYMEHTOB.

Bo-8mopbix, cHTE3 HOPMATUBHO-MPABOBON U HOPMATUBHO-NOAU-
TUYECKOM NOACMCTEM B €JMHYI0 NOAUTUKO-NPABOBYID CUCTEMY 3a-
METHO MOBbLICUT (BCNeACTBME CUHEPreTMYHOCTU) e€ BKNag B obe-
cneyeHune HBP, 6e3 yTpatsl cneynanusauum. 3To xapaxkrepumsyercs
cnefyloWwmMy napameTpamm:

® KM3HECTOMKOCTb 3THOTE€03TOCUCTEMbI B LLESIOM eCTb npeameT
BefaeHuns KoHuenuun HBP 1 3akoHa o HauuoHanbHoi 6e3onacHo-
ctn Poccuu, a Takke obuieHaunoHanbHo JOKTpUHb! unu Ctpare-
rum HBP;

® npoueaypa obecneyeHns KU3HECNOCOOHOCTU OCHOBHbIX KOM-
NMOHEHTOB 3TOM CUCTEMbI U NAPUPOBAHNA KAXAOro Knacca 06bek-
TUBHO CYLLECTBYIOLMX ONACHOCTEN PernameHTUPYeTCs ywe YacT-
HbIMW AOKTPUHAMU, KOLEKCAMU U OCHOBAMMW 3aKOHOAATENbCTBA;
® NoAAEpXKaHNE e KU3HECTOMKOCTU KPUTUYECKWU BaXHbIX 3ne-
MEHTOB 3THOre03TOCUCTEMbI M MapupoBaHue Hambonee cepbés-
HbIX AN HWUX yrpo3 obecnedynBaercs LenesbiMyu Nporpammamm u
06bI4HbIMI 3aKOHAMM NPSAMOro AeACTBUA.

B-mpembux, TONbKO 4YTO OTMEYEHHAsA rapMOHUA MeXay YacTamu
3THOre03TOCUCTEMbI U 06EeCneynBalolNMN UX KU3HECTOMKOCTb
NONIMTUKO-NPaBOBbLIMK aKTamu 6yaer cnocobcreoBaTh 6onbliei
KOOPAMHAL MU YCUNUIA UCTIONHUTENBHON M 3aKOHOAATEeNIbHON Bna-
ctv no obecneyenuto HBP.

Takum 06pa3om, 3asaBeHHble B Ha3BaHWUM A@aHHOM CTaTby KOHLLen-
TyanbHO-KpUTEepuanbHble acnekTol HBP BKtoYaloT: 1) KOHLenuuto
1 Hanbonee 06LLyI0 KnaccudrKaLnio 06beKTUBHO CyLLECTBYIOLMX
onacHocTen; 2) o6beKT, npeameT 1 6a30Bble NPUHLUMbI AeATENb-
HOCTU MO MX NAapUPOBaHMI0 B HbIHELIHUX YCNOBUAX; 3) nepedeHb
OCHOBHbIX METOJ0B CUCTEMHOrO UCCNeJ0BaHNA U COBEPLLEHCTBO-
BaHUs 6€30MacHOCTY, a TAKKE MOKa3aTenu 1 KpUTepum e€ oLeHKu.
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THEORETICAL PROBLEMS TO ENSURE
NATIONAL SECURITY OF RUSSIA

Peter Belov, Doctor of Science, member of the Academy of Geopolitical Problems

BACKGROUND AND FUNDAMENTALS

National security can be considered as a system which consists of at least two
parts, where the first part is a source of any threat, and the other one is its po-
tential victim represented by different communities of people with the corre-
sponding results of their activities. Figure 1 describes the basic elements of na-
tional security system as well as represents the related conceptual structure.
Accordingly, the needs mean all the things needed for long-lasting existence
of mankind, i.e. flux of energy, substances and information, while the values
involve the corresponding sources or accumulators which make it possible to
form such fluxes. In this respect the intangible values can be divided into (a)
universally valid (the rights and freedoms) and cardinally valid (the truth and
justice) values, and (b) ethnical or particular (customs, traditions, beliefs, rel-
ics) values [1]. The latter contributes to self-identification and self-determina-
tion of community, i.e. it shapes the distinctive way of spiritual and social life
of this community as well as allows it to determine its friend or foe. The real
threats, dangers and challenges, i.e. inadequate fluxes of travelling materials,
can be classified on the basis of their origin. As such, threats can be divided into
the following groups: (1) anthropogenic and social threats due to perversion or
deliberate concealment of information by people with intent to win in the strug-
gle for any resources; (2) ecological threats caused by ecological disturbances
of substance migration cycles as well as by various natural disasters; (3) tech-
nogenic threats related to undesired emission of energy accumulated in tech-
nological objects.

According fo the information stated above, it makes sense to determine the na-
tional security as the ability of a nation to satisfy the essential needs for self-
preservation, self-reproduction, and self-perfection with minimum risk to the
basic values of its future generations; the basic values in this context are deter-
mined as the territory of a particular country and way of life of peoples who live
in this country, while the risk is determined as the extent of threat which char-
acterizes the loss-making possibility and its expected degree.

This implies that the object of the Russia’s national security is the system that
can be described literally as “the territory of Russia — its nation — their way of
life”, or ethnogeoethosystem (from Greek ethnos - people (folk), ge - earth, and
ethos - typical customs, traditions and other moral values), because this system
includes not only the ethnical groups who inhabit Russia, but all the necessary
to sustain the much-needed vitality as well.

The objective laws of damage occurrence and mitigation act as the subject
of the Russia’s national security. The damage can be brought about by those
threats and challenges which contribute to functioning of each ethnogeoetho-
system.

The method being used to provide and improve the national security shall be
goal-oriented planning and vitality assurance control of the selected ethno-
geoethosystem, while the main instrument shall be modelling of crucial trends,
processes, and events. The selection of these instruments is predetermined by
ethnogeoethosystem lifetime as well as by the variety of needs, values, and in-
terests of the nation, on the one hand, and threats, dangers and challenges on
its way, on the other hand. The goal-oriented approach to Russia’s national se-
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curity supposes that the following four tasks are to be implemented: (a) sub-
stantiation of optimal integral parameters and their permissible variations; (b)
assurance of these optimal integral parameters by development and implemen-
tation of goal-oriented programmes; (c) check of compliance of the current in-
tegral parameters values to their tolerance range; (d) maintenance of the real
integral characteristics of the national security in the range of permissible val-
ues.

Therefore, the methodological basis for investigating and improving the Rus-
sia’s national security shall correspond fo general and special scientific meth-
ods for analysis and synthesis of the sophisticated systems.

URGENCY OF RUSSIA’S NATIONAL SECURITY

Let us carry out an impartial analysis of what is going on globally today in the
context of this particular country (or system), taking into account the proposi-
tion that it is impossible to deduce all true theorems. The intense increase in the
world’s population along with the significant decrease in natural resources (see
Figure 2) is fraught with the struggle between each and everyone whose dif-
ficult-to-predict consequences are shown by bifurcation of the corresponding
curves in the right part of the figure. The forthcoming redivision of the world
will make Russia be on a razor edge since Siberia is considered a fount of nat-
ural resources and breadwinner of the planet after rise of surface air temper-
ature.

Indeed, the diagrams show an explosive growth in the growth of population
(in the last century it increased by four times as much), and a catastrophic de-
crease in the availability of natural resources (almost thirty times as less com-
pared to the last-year stock of the natural resources). The text block in this fig-
ure assigns Russia as one of the major suppliers of natural resources, while the
US as their main consumer. In this respect it is estimated that most economical-
ly viable minerals and essential natural resources might be exhausted in one or
two decades [2].

The evidence of the inevitability of another conflict for natural resources can
be found in the advance preparations of the US for this struggle by spending
more than half a trillion U.S. dollars annually on its armed forces which exceeds
the total amount of the defence expenditures of ten countries that follow US in
this list. It is justified by the following:

- The global threat, according to the Americans, is going beyond the planet’s ca-
pacity to sustain the mankind, i.e. global overpopulation in the rest parts of the
planet and extremely high consumption of non-renewable and partly renewable
natural resources by this population;

- The main mitigation method considered by the US includes regulation of the
anthropogenic impact on biosphere which can be achieved by reduction and
cessation of the world population growth rate in the rest parts of the planet as
well as by reduction of the corresponding amount of the natural resources con-
sumed;

- The US have entrusted itself with the selection of objects and priorities as well
as with implementation of the appropriate measures which have been plausibly
disquised by their own concept of sustainable development; the main condition
in this case is their absolute military superiority [3].
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Llenn 1 3apaum cuctemsl
Objectives and goals of system

Crpaternueckas
Strategic
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High vital potential, quality of life, protection of nation

TaKTuyeckas
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MUHUMYM CyMMapHbIX U3[ePKEK OT Yrpo3 1 BbI30BOB €€
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Minimum total expenditures on mitigation of threats and
challenges to essential values
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[porHo3upoBaHue, npefoTBpalleHne, BbiABNEHNE, OTPAXKEHNE, HeVlTpanmaumn, YK/NIOHeHne 1 3alimTa OT MCTOYHMKOB Yrpo3 1 BbI30BOB HauMoHanbHon

Prediction, mitigation, detection, reflection, neutralization, avoidance and protection against sources of threats and challenges to national security

Llenesble nporpammbi
Target programmes

CoxpaHeHue
Preservation

FeHodoHAA M YNCNEHHOCTU HaLWUK, e€ TeppUTOpUN U
NPUPOAHBIX PeCYpCoB, YKNaaa AyXOBHOW 1 06LLECTBEHHO
HU3HU

Of gene pool and population of the nation, its territory and
natural resources, way of spiritual and social life

MapuposaHue
Management

AHTPOMNOreHHO-COoLMabHbIX BbI30BOB;
NPUPOAHO-3KONOTNYECKMX ONACHOCTEN;
TEXHOTeHHO-MPOU3BOACTBEHHBIX YTPO3

Of anthropogenic and social challenges,
ecological dangers, and technogenic threats

MeTog 1 MexaHu3m nx peanusauun

Implementation method and mechanism

Crpaternyeckoe nnaHMpoBaHue
Strategic planning

1.060CHOBaHME —
2. ObecneyeHue —

OnepaTtvBHOE ynpaBneHue
Operative management

1. Substantiation —
2. Assurance —

3. KoHTponb —

4. MoppepxaHne —
3. Control -

4. Support -

OnTUManbHbIX KOMYECTBEHHBIX NOKa3aTenei HaLoHanbHo 6e3onacHocTy
Optimal quantitative indicators of national security

Puc. 5. LlenenonaraHue v HCTpyMeHTapuii cucteMbl obecnedenms HBP
Fig. 5. Definition of Objectives and Tools of Russia’s National Security System
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As for the specific measures implemented by the United States, in the last two
decades it has undertaken the following steps fo reinforce their own weapons
of mass destruction and provide the guaranteed protection against the possible
response retaliation from Russia:

a) First of all, they pressed Russia to join the framework agreement and other
two treaties on Mutual Reduction and Limitation of Strategic Offensive Arms,
according to which Russia will soon lose its multi-charge intercontinental ballis-
tic missiles (ICBM), the only ones able to cope with the US missile defence sys-
tem;

b) Along with it, the United States supported Russia’s initiative for the sus-
pension of underground nuclear tests and finally joined the Comprehensive
Nuclear-Test-Ban Treaty (CTBT). However, the US has preserved its own test
field which functions are simulated on supercomputers, unlike Russia which has
failed to develop similar system for the last eighteen years from the effect of the
treaty and has lost two test fields;

c) While the number of strategic weapons in Russia was largely reduced, the
US was trying to develop an “anti-nuclear umbrella”, and when it became sure in
such possibility, it withdrew from the ban treaty and started developing its na-
tional anti-ballistic missile (ABM) system. The performance indicators of the US
potential as well as the number of Russian missiles together with their throw-
weight are shown in Figure 3.

The comparison of the total number of the Russian ICBMs and submarine-
launched ballistic missiles (SLBM), which can be countered by the US, demon-
strate the fatality of the decisions undertaken by Russia in recent years. The
right part of Figure 3 shows that by that time the total number of the Russian
missiles and their throw-weight will have been reduced by 5 and 10 times re-
spectively, while the US potential in terms of weapon interception may exceed
the corresponding number by one and a half times, and by ften times as much if
taking into account the pre-emptive actions before start. Indeed, the sustain-
ability of mobile intercontinental ballistic missiles Topol-M is too low, while their
commissioning takes much time and the related small throw-weight does not
provide the possibility to cope with the US missile defence system neither by a
large number of decoys and unpredictable manoeuvre nor by warhead planning
and envelopment with plasma.

Thus, the above information corroborates some serious external threats to
Russia’s national security. The internal challenges pose some threats as well:
the state-forming ethnos is dying out, the ferritory and national heritage of the
country is declining, and its traditional way of life is rapidly breaking down. It
evidences that the Russians lose their self-preservation instinct and that it is
time to summon them to undertake the much-needed measures on self-preser-
vation by adoption of the appropriate concepts, doctrine, and federal laws.

LEGAL ENVIRONMENT OF RUSSIA’S NATIONAL
SECURITY

Despite all these threats, nowadays Russia does not have a proper system of
regulatory documents, which draw up clearly the basic national security policy
of Russia, since the relevant political and legal acts cover only some individual
aspects and have attracted a lot of criticism. A thorough analysis of the relevant
documents on national security of Russia can prove this assertion.

Some awkward statements in the basic quideline documents are listed below:

e The population of the Russian Federation is defined by its constitution as a
“multicultural nation” which violates the international laws; indeed, taking into
account that the state-forming ethnicity (the Russian) exceeds more than two-
thirds of the total population of Russia, it should be regarded as a multi-ethnic
nation and should be called by the name of the Russian people;

e The Russian Federation Security Act, adopted in 1992, as well as the Na-
tional Security Concept of the Russian Federation, which acted from 1997 to
2009, have inadequate and distinct definition of the term “security”, that is “se-
curity of the vital interests of an individual, society and state” and “security of
multiethnic population”;

e The above laws and the National Security Concept of the Russian Federa-
tion do not disclose the meaning of terms “security” and “vital interests”; at the
same time, when the vital interests are listed, there is a kind of confusion with
the values and needs. For example, the “rights and freedoms” are defined as
“top values” in Art. 93 of the Constitution and as “vital interests” in Art. 1 of the
Russian Federation Security Act and in Section 2 of the National Security Con-
cept.

It should be noted that the object and subject of Russia’s National Security are
mentioned neither in the Constitution of the Russian Federation and the Rus-
sian Federation Security Act, nor in the “National Security Strategy of the Rus-
sian Federation up to 2020", adopted in May 2009 and aimed at elimination of
all defaults that can be found in the current regulatory enactments. And this
true notwithstanding the fact that the document status sounds like “officially
recognized system of strategic priorities, objectives and measures... defining
national security”. One should keep in mind that the abolished homonymous
concept resembled just a “viewpoint on security assurance to individual, soci-
ety and state against external and internal threats in all fields of life activities ...
and covered the main areas of the Russia’s state policy.
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As for the general characteristic of this new document, then one should admit a
rather long period of its validity. That is to say that it is hardly possible fo predict
foreign policy of the country as well as its domestic policy for 10 years ahead
and, therefore, fo define the strategic priorities, objectives and measures fo be
undertaken. In confirmation of this assertion, the National Security Strategy of
the United States is updated every 2-4 years.

The second shortcoming relates to the improper explanation of «strategy»
using the abstract concept of “system”, which means just the form of individual-
ization and reflection of the perceived reality. In other words, there are no sys-
tems as such whatsoever, i.e. all concepts that are imbedded in this term have
a specific name, so it is unacceptable o use the term “system” as a generic fea-
ture of intensional definition [7] of the concept “strategy”. Perhaps it makes
sense to call the National Security Strategy of Russia as a “long-term compre-
hensive programme, coordinated by objectives, goals, conditions, means and
time”, what has been done, for example, in the recently published dictionary [8].
One can hardly agree with the legality of the majority of those definitions which
are used in Section | of the Strategy:

a) “national security”, assured by the joint and coordinated efforts of the en-
tire nation, including sacrifice of the individual and change of the political sys-
tem (for some reason the last two aspects are related to the same kind of pro-
tection, though the first one is included into the nation while the second one
serves as the mechanism, created by the nation, to improve its vitality;

b) “national security system” is unduly related to the relevant forces and
means, what goes beyond the requlatory document and activities prescribed in
these documents;

c) “national security forces” include the relevant federal agencies and bodies
with military and/or law-enforcement services, though they should include the
mobilized reserve personnel and special social movements as well;

d) “national security assurance means” are unduly limited by technologies and
everything related to the information support ignoring the military-industrial
complex which has developed the corresponding military and defence equip-
ment.

It seems appropriate to mention that such terms as “state security, social secu-
rity, and food security”, “national defence”, “military structure”, and “new image
of the Armed Forces” are widely used in the analyzed Strategy. However, the au-
thors of the “Strategy” ignore the resource-demographic challenges of the na-
tional security and their intention fo “ensure strategic stability... by moving fo-
wards a nuclear weapon-free world”. Apart from that it becomes alerted that
“implementation of this Strategy is controlled mainly under the annual report
of the Secretary to the Security Council of the Russian Federation to the Presi-
dent on the national security in Russia and measures undertaken to ensure it”.
Finally, a catch-all control over the implementation of the Strategy cannot be
done only by the prescribed national security indicators which characterize (a)
the foreign national debt and internal debt, annual re-armament, renewal of mil-
itary and special equipment, availability of the military cadres and engineering
and technical personnel, unemployment, growth rate of consumer prices and
household income ratio, and (b) health, culture, education and science resourc-
es. It is quite surprising that the “Strategy” ignores the Russian state-forming
ethnicity and Russian language as well as the state union “Belarus-Russia”,
which are considered essential to revive the magnificent power of the country.
That is why, these and other particularities of the Strategy being considered
make it possible to call it a kind of declaration of the intent rather than a pro-
gramme of government and countrywide goal-oriented measures aimed to en-
sure the national security of Russia.

The “Information Security Doctrine of Russia”, adopted in 2000, has some
shortcomings as well. In particular, it does not provide the definition of the term
“international security” itself, which should be rather interpreted as “informa-
tion support of the national security”. As such, it means in-time reception and
effective (including reflection) use of the reliable information required for stra-
tegic planning and operational process management to ensure the national se-
curity of Russia (and “Information Security of Russia” can be interpreted as the
relevant capability and activity of the government (the ruling elite of the coun-
try).

Indeed, it is logical to assert that the objective of the relevant activity should be
not just fo provide “protection” of someone's interests (subjective perceptions)
in the information field, but to prevent the country and the nation in the whole
from the possibility to enter the parlous state. In order to achieve this objective,
the following four tasks of the national security information support [9] shall be
fulfilled in due time:

1) Advanced information-psychological reflection of the consequences of the
adopted strategic decisions and well as the decisions, still being developed for
the Russian leadership;

2) Pre-emptive and goal-oriented counteraction to all sorts of disinformation,
i.e. the deliberate distortion or concealment of the information being essential
for Russian peoples and nation;

3) Establishment and continuous improvement of the Russian information and
psychological technologies and equipment;

4) Elimination of unauthorized access and use of information resources of
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HapoZAoB 1 HapoaHocTen Poccui, NO COXPaHEHUIo U NPUYMHOXEHUIO 6a30BbIX LLEHHOCTEl CTPaHbI [ ]
The concept of national security of the russian federation is the total of viewpoints and general concept of the leadership of the country to ensure vitality of
all ethnicities and ethnical groups of russia as well as to preserve and augment the basic values of the country
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nation to be implemented in the near future
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rocyaapcrea
] The russian federation act on national security is the law regulating the basics of the sate policy to ensure the vitality of the nation and the country ]
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L_| country 1.3. Territory of the 2.1. Anthropogenic and 2.2. Ecological threats 2.3. Technogenic threats ||
country social threats

Puc. 6. CTpyKTypa cMCTEMHOro NoAnTUKO-npasoBoro o6ecneyeHuns HBP
Fig. 6. Political and Legal System Structure for National Security of Russia
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Russia.

When comparing the contfent of the analyzed document to the the content that
should be contained in the information doctrine, it turns out that, among all
functions declared in it and basic directions of the relevant activities, the main
attention is drawn to the last two tasks related to enhancement of the protec-
tion of information resources, tools and technologies. Tasks 1 and 2 are under-
estimated, and the corresponding assertions are rarely used in the document
itself without mentioning the absence of the relevant subsections. Indeed, the
term “reflection” is not used at all; the word “forecast” is mentioned only once in
the last section of the document; the term “disinformation” is mentioned twice.
Hardly the Doctrine mentions the inadmissibility of deliberate manipulation of
consciousness of the peoples of Russia with a help of PR-campaigns and the
consequent need for an active counter-propaganda.

Finally, though the fourth section of the analyzed theoretic and propaganda
document mentions the term “information security system”, it fails to disclose
its structure and purpose.

It would be possible to analyze other concepts, doctrines, and federal laws, for
example those ones relating to such aspects of the Russia’s national security as
demographic, foreign policy and military. However, the presented data is suf-
ficient fo understand its ineffectiveness. After all, all shortcomings are asso-
ciated with substantial and structural imperfections of the existing regulatory
documents resulted in ineffectiveness due to lack of definition of objectives for
enhancement of Russia’s national security.

RENOVATION AND SYSTEMATIZATION OF
POLITICAL AND LEGAL GROUNDWORK FOR
RUSSIA’S NATIONAL SECURITY

As is evident from the foregoing, the existing regulatory documents in the field
of national security of Russia take away its flow in the wrong direction. Instead
of focusing on preservation and growth of the Russian peoples and their basic
values, the Russian Federation Security Act and the “National Security Strate-
gy of Russia up fo 2020" refers to the protection of the vital interests of an indi-
vidual and hypothetical society (their rights, freedoms and strengthening of de-
mocracy) as well as to the firmness of the constitutional order of the country.
The Information Security Doctrine is focused mainly on the concealment of in-
formation, while the information, which is extremely pernicious to the spiritual
way of life of the nation, is not protected as it should be.

Incidentally, most foreign documents on national security do not have anything
like that. The preamble of the same US strategy, for instance, indicates such na-
tional values as the Americans themselves, their territory and institutions. As
for the interests, they are clearly defined and divided into three types, namely
(a) interests of survival, i.e. preservation of the listed values, (b) interests of cru-
cial importance, i.e. everything that affects their vitality and/or integrity, and (c)
substantial interests, i.e. interests which are important for economic develop-
ment, antiterrorism protection, and illegal immigration. Apart from that, there
are no private or departmental types of security in the US strategy.

That is why it makes sense fo insist on the necessity of urgent measures aimed
at improvement of the conceptual and legislative support of the national secu-
rity of Russia. Such improvement should imply definition of objectives to en-
sure the Russia’s national security as well as introduction of the quantitative
indicators and criteria for assessment of the system so that it could be under-
stood and accepted by the Russian citizens as well as be subjected to any mea-
surements required. In order to understand these introductions properly, let us
look at Figure 4, which already contains the above-mentioned basic categories
of national security of Russia as well as assessment criteria on its performance.
The left side of this figure provides interpretation of the national security of
Russia and logically effluent object of the appropriate state and social activi-
ties. Great attention should be paid to the underlined essential features which
distinguish this definition from the officially declared by the Federal laws and
the “National Security Strategy of Russia up to 2020". Is not it obvious that se-
curity is at least the “ability of self-preservation” rather than someone's “condi-
tion” or “state”? As for the integral parameters of the Russia’s national securi-
ty [10], as shown on the right side of this figure, they can be divided into three
groups.

The first group characterizes the vitality of the nation, including (a) national
time MfNT], calculated by multiplying the average values of the population num-
ber N and life expectancy T of the citizens in a particular historical period t; (b)
its national heritage MfMR], formed by the volumes of national production MP
and available natural resources MR, and (c) potential PR for the nation develop-
ment, determined by multiplying the two previous parameters.

The second group of parameters corresponds to the quality of nation’s life,
namely (d) the degree of satisfaction of material needs U[MP] of the citizens,
measured by the average proportion of national wealth taking into consider-
ation the capacity utilization coefficient k and scientifically based standards of
consumption, (e) the degree of satisfaction of the spiritual needs U[DP] and ob-
servance of social justice, which contributes to self-expression of an individual,
and (f) dU/drt direction and rate of change of satisfaction of material and spiri-
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tual needs of the citizens and nation as a whole.

The third group contains indicators of nation’s security and its core values in
the same period of apparent time, namely (g) the average cost Mt[C] on preven-
tion and mitigation of possible emergency situations, which depend on probabil-
ity of their occurrence Qi and costs on their prevention Ci, (h) average mean of
socio-economic damage Mz[Y] resulted from such emergencies, and (i) share of
these costs §(NB) in the gross national product.

The territorial integrity and vitality of the nation under the nowadays condi-
tions can be preserved with a help of effective system of the Russia’s national
security, which means a combination of interrelated regulatory documents, or-
ganizational and technical events, and the relevant forces and means. The con-
trolled object of this system should be ethnogeoethosystem which includes the
peoples of Russia together with their territory and way of life, while the subject
of the process to maintain its vitality is the state with legislative, executive, and
judicial powers interacting with the relevant social organizations. The objec-
tives, programmes, and mechanisms of this system, which ensures the nation-
al security of Russia, are shown in Figure 5 in the form of the relevant elements
and connections. By definition, this system should include three main compo-
nents, namely (a) political and legal documents requlating the requirements for
an acceptable level of national security, (b) ideological, diplomatic, law enforce-
ment, economic, demographic, environmental and other activities undertaken
to improve the vitality of the Russian peoples, preservation and augmentation
of their core values, and (c) resources required for carrying out these activi-
ties. The structure displayed in Figure 5 distinguishes itself by coherence and
constructability. Moreover, “protection” takes the last place in the list of tasks
given in the structure, because usually it is a retarded response to the appeared
threats and challenges.

It should be also noted that such system cannot be created if the “protection of
interests” is used because the latter cannot be clearly defined [11] and quanti-
fied by some objective methods.

As for systematization of the political and legal groundwork for the national se-
curity of Russia, there is certain logic to divide it into two subsystems repre-
sented by the aggregate of (a) regulatory concepts, doctrine and/or strategies
of the head of state, and (b) legislative acts of the Federal Assembly of the Rus-
sian Federation. If the first subsystem is aimed at consolidating operation of dif-
ferent branches of government and contributing to the people’s support, then
the second one is aimed at prescribing the bounds of national security of Rus-
sia which cannot be fransgressed by the Russian citizens, otherwise they will be
punished. However, this can be achieved only after promulgation of the require-
ments of all these documents.

Such adjustments in the considered regulatory documents could make them
into an integrated system (Figure 6) and the first and most important compo-
nent of the entire system of national security of Russia (along with the corre-
sponding activities and resources).

It seems that the offered systematization of conceptual and criteria legislative
support of the national security of Russia together with specification of pur-
pose and position of each and every regulatory document shown in Figure 6 will
be quite constructive for the following reasons:

Firstly, their introduction will make the effective requlatory documents free
from excessive abstraction and department-specific trend as well as will in-
crease their aggregate effectiveness. The reason for that is a well-known effect
of emergence which is common for all integrated systems but is lacking in some
uncoordinated documents being in force.

Secondly, the synthesis of regulatory, legislative and political subsystems into
a single political and legal system will significantly enhance (due to synergistic
effect) its contribution into the national security of Russia and will not lose its
dedication. It is characterized by the following parameters:

e The vitality of ethnogeoethosystem as a whole is the competence of the Na-
tional Security Concept of the Russian Federation, the Law on National Securi-
ty if Russia, and the National Doctrine or National Security Strategy of Russia;
e The viability of the main components of this system as well as management
of all existing dangers and threats is regulated by private doctrines, codes, and
fundamentals of legislation;

e The viability of essential elements of ethnogeoethosystem and management
of the most serious threats is maintained by target programmes and directly ap-
plicable laws.

Thirdly, the coherence between elements of ethnogeoethosystem and political
and legal acts which ensure their viability will contribute to greater coordina-
tion between the executive and legislative branches to ensure the national se-
curity of Russia.

Thus, the conceptual and criterion aspects of the national security of Russia,
stated in the title of this article, include (1) the concept and general classifica-
tion of the existing dangers and threats; (2) the object, subject and basic man-
agement principles under the current conditions, and (3) the list of basic meth-
ods of system study and improvement of national security as well as indicators
and criteria required for evaluation.
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