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CBUAETENBCTBO

NN TY 78-00141 0T 01 HOAGPA
2008 roaa. Beigano Ynpasne-
Huem PeaepanbHoi CnyK6bl
no Haa3opy B cchepe cBA3N

1 MacCoBbIX KOMMYHMKa-

uuin no CaHkT-Metepbypry

1 JleHuHrpaacKoii obnactn
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NEHWHIPALOCKAR
TOPMOBO-NPOMBILLNEHHAR
NANATA
OduunanbHblil MHDOPMALUOHHbIN
napTHép «JleHUHrpaacKkomn
TOProBO-NPOMbILINEHHO Nanarbi»

OTneyataHo

B TUNorpacum «AKUEHT»
194044, CaHkT-letepbypr,
Bonbwow CamncoHneBcKkuin np.,
4. 60, nut. A

3aK. N°

Homep noanucax B nevatb

28 anpens 2014 roga

Tupax 12 000 3K3.

Pepfiakums He HECET OTBETCTBEHHOCTN
3a cofiepaHne peKnamHbx
marepuasnos.

MHeHWe peaakuum moxeT

He coBMajaTb C MHEHeM aBTopoB
ny6nnkaumi.

Bce peknamupyembie ToBapbl

1 yCNyr noAnexar o6sasatenbHom
cepTudmKaymnm.

I'Ipm NnCcnNonb30BaHUKN matepunanos
CCblIK@ Ha UCTOYHUK 06A3aTenbHa.
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CYOOCTPOEHME

®N0T BYAYLIEFO CTPOUTCH
I OCHALLAETCS CEFO/IHA

Bnaanmup CMupHos

e Ame =

KOPBETbI BAVXHWE I JANTbHNE

BM® Poccuun yBenmymBaet 3aKas Ha NepcnekTnBHble KopeeTbl (Mo cTa-
poi KnaccuduKaumm — CTopoeBble Kopabnu) npoexTta 22160 KaK M-
HUMYM A0 12 eanHuL, coobuiaeT «JIeHTa.py» CO CCbINKOW HA «MCTOYHUKU
B 060POHHO-NPOMBbILLTEHHOM KOoMNieKce». Kopabnu HOBOro nokoneHus
GyayT cnywmtb Ha CeBepHOM M YepHOMOpCKOM (hioTax, a CTPOUTb KX
OyaeT 3e1eHOA0NbCKUI CyAOCTpOUTENbHbIA 3aBog, (TaTapcTaH), rae yxe
B cheBpane 2014 roaa Gbin 3a710XeH rONIOBHOM KOpab/b NpoekTa.
OduumanbHO NPUYKMHON YBENMYEHUA 3aKa3a Ha HOBblE KOPBETHI cTana
«OCTpas HEXBATKA COBPEMEHHbIX Kopabneil AanbHed MOPCKONM 30HbI»
B coctaBe BM® P®. «Crposwmecs cerogHa KopBeTbl npoekra 20380
TMna «CTeperywmins u ux MoiepH3MPOBaHHOTO BapraHTa 20385 nmetot
HEeL0CTaTOYHYI0 AabHOCTb NaBaHUsA U aBTOHOMHOCTb. [py U36bITOYHOM
Ans Kopabneit faHHOTO Knacca BOOPYKEHWUM 1 KONUYECTBE HOBOTO 060-
PYAOBAHUA 3TO YAOPOXKAET NPOEKT M 3aTATMBAET ero 0CBOEHUE»,— OTMe-
4aeT UCTOYHUK.

CTOMT OTAENbHO OTMETUTb, YTO TEM CaMbiM neTepbyprckue cyfoBepbu
NPOAO/KAIOT TepATb 3aKasbl — BeAb UMeHHO 3necb OAO «Cypoctpou-
TenbHbIN 3aBof, ,CeBepHas Bepdb“» cTpoun KopBeTbl cepun. Kpome
TOro, CTPOUTL KOpabn AaHHOM cepun, Kak ans Hywa BM® Poccuu, Tak n
Ha 3KCNopT, MOXeT 1 pacnonoxeHHoe TyT e OAO «CpeaHe-HeBckui cy-
AOCTPOUTENbHBIN 3aBOA». HanoMHUM, YTo KopBeTbl Thna «CTeperywniny
npeaHasHayeHbl He TONIbKO A1s JeMCTBIIA B GNIMMHENR MOPCKOM 30He ro-
cynapcTea v BefieHua 60pbObl ¢ HaABOAHBIMU KOPaBAAAMM 1 NOABOAHbI-
MW N0AKamu NPOTUBHUKA, HO U ANA apTUNEPUINCKON NOALEPIKKN MOp-
CKOrO AiecaHTa B X0e MOPCKMX leCaHTHbIX onepauuii nyTem HaHeceHus
paKeTHO-apTUANEPUACKUX yAapOB MO Kopabnsam 1 cyaam B MOpe U Ha
6a3ax. MoryT oHv TaKxe NaTpyN1poBaTh 30Hbl OTBETCTBEHHOCTU, HaNpu-
Mep C LeNiblo 610Kaabl.

Mo BCen BUAMMOCTM, 3YI0 WYTKY C NeTepbyprckumn Bepdhamm coirpa-
N He Tonbko 1066ucTol OAO «3eneHofonbekuid 3aBog um. A. M. Fopb-
Koro» (Bxoaswero B XONAMHTOBYID KOMMaHuio «AK bapc»), HO Takke
HEKOTOpble U3MEHEHVA B BOEHHOMN [OKTPUHE W KOHLEenuua npumeHe-
HUs BOEHHO-MOPCKMX cun PO, Bnpoyem, o «permoHansHom 1o66usme»
B YMCTOM BUAE FOBOPUTb, KOHEYHO, HE MPUXOAUTCA. TaK, paspabotyu-
KoM npoekTa 22160 sBnsercsa netepbyprckoe e OAO «CeBepHoe MKB»
(npoekTbl 20380 1 20385 pa3paboTaHbl Ha netepbyprckom OV LieH-
TpanbHOE MOPCKOE KOHCTPYKTOPCKOE 6i0po «Anmas).
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HoBble KOpBETbl 3€1€HOA0NLCKON NOCTPOMKM NpefHa3HaYyeHbl Ans
onepauuii B fanbHen MOPCKON U OKEAHCKOW 30Hax, AanbHOCTb UX
nnasaHmA — 0koo 6000 MUb, aBBTOHOMHOCTb MO 3anacam — 60 CyToK
npoTtns 3500 munb 1 15 cyToK y KopeeTa npoekTa 20380. Mpeanono-
¥UTENbHO, HOBbI KOPBET B CTaHAAPTHOM KOMM/IEKTaLLMM ByaeT ocHa-
LWEH 57-MM NYLUKOM, 3eHUTHbIM PAKETHbIM KOMMNIEKCOM «LLUTnnb-1» 1
YHUBEPCanbHbIM KopabenbHbiM cTpenb6oBbiM kKomnaekcom (YKCK),
NO3BOMAIOWMM NPUMEHSATb paKeTbl «<Kanubp» n «OHUKC.

KTO BbIA/ET B OTKPLITOE MOPE?

Moxanyn, cambiM CNOXHbIM BOMPOCOM COBPEMEHHOr0 POCCUICKO-
ro BM® ocraércs cosgaHue kopabenbHbiX rpynnupoBoK, Cnocob-
HbIX [1eMCTBOBaTb B OKEAHCKOW 30He. KaK ywe roBopmnoch, cenyac
AaXe KONM4ecTBo Kopabneit, KoTopbie MOryT pellat 60eBble 3aaaun
B «fjafbHell MOPCKOW» 30He, HEBEIMKO, He TOBOPA YXKe 0 TeX, YTo pe-
anbHoO CnocoBHbI AeMCTBOBATL HAa 3HAYUTENLHOM YAANEHWN OT CBOMX
6a3. CneynanmcTbl CYUTAKOT, YTO U3 UMEIOLLMXCA HAABOAHbIX Kopabnei
B OKEaHCKOI 30He cerofHs Moryt paboTtartb TONbKO aBUAHECYLiUi
Kpencep «Aamupan KysHeuos», TAXENbIA aTOMHbIA paKeTHbIA Kpen-
cep «MNérp Benukniny, Tpn paKeTHbIX Kpercepa npoekta 1164 «AT-
naHT» («MockBa», «Bapsr» n «Mapuwan YCTMHOB») 1 AeBATb 60/bLINX
NPOTMBON0A0UHbIX KOpabnei npoekToB 1155 1 11551 «dperat».
[Tpny4ém cTouT NoAYEPKHYTb, YTO HOBbIE aBMaHoCLbl Poccusa cTpountb
noka He cobupaetcs, a CyWecTByOWEMy NPEACTOAT KanuTabHbIN
peMoHT 1 MogepHu3auus. Cobupaetcs B 10K 3aBoaa «CeBMmall» 1 Ta-
XENbI aTOMHbIN paKeTHbIN Kpeiicep «AaMmupan HaxmmoB» Npoek-
Ta 11442 «OpnaH», B HACTOALLEE BPEMSA OH Y)Ke BbiBeAeH U3 60eBoro
cocraBa ¢nota. PaboTbl 4OMKHbI 3aBepwNTLCS B 2018 roay, v cpasy
K€ Ha MOAEpHM3aLMI0 BCTAHET ero «bnunsHewy «METp Benukuin».
bonbline Hagexabl B BONPOCE «OCBOEHMs» OKEAHCKOM 30HbI BO3/1a-
ralTcsA pyKoBoacTBom BM® Ha nporpammy «Jlngep», B pamkax KoTo-
PO NMAaHUPyeTCA CTPOUTENLCTBO MEPCMNEKTUBHBIX ICMUHLIEB, OCHa-
WEHHbIX COBPEMEHHbIM PaMO3NEKTPOHHbIM 060pyA0BaHMEM U
BOOpYXeHneM. Bnpoyem, no 3KCnepTHbIM OLEeHKaMm, CTPOUTENbCTBO
roN0BHOrO 3CMUHLA NPOEeKTa cTapTyeT He paHee 2016-2017 roaa,
a B coctaB BM® oH BOMAET nnwb B Havane 2020-X.

A KaK pa3BuBaeTCcA cuTyauus ¢ NOABOAHbIM (aoTom? «B nepuog o
2020 roaa ans poccuiickoro BM® fonkHo 6biTb MOLEPHU3UPOBAHO
cBbilwe aecatn AMJT npoekToB 971, 945, 949»,— coobuiaet «MHTep-

(haKc» CO CCbINKOM Ha rnaBHOKOMaHayouwero BM® agmupana Buk-
Topa YMpKOBa. B 4aCTHOCTU, CPOK CNYHObl aTOMHbIX MHOTOLLENEBbIX
NOABOAHbIX 100K NpoekToB 971 «Jleonapa» u 945 «Kapn» Gyaer
yBeNMYeH «MoYTV BABOE». YBbI, CMeLMannucTbl 40BONbHO CKENTUYECKU
OTHOCATCA K TAKOMY YBENMYEHUI0 CPOKa ciyx6bl 3Toii AlJT, NOCKONb-
Ky «Kapn» 6bin1 3an0xeH ewe B 1979-m, u B 2017 rogy emy ucnon-
HWUTCA HX MHOTO HM Mano 33 roaa. Noj BONpoCOM OCTAETCS U cepun-
HOe NpOM3BOACTBO MHOrOLeNeBbIX NOABOAHBIX OAOK npoekTa 885
«flceHbx»: ronoBHou «CeBepoaBUHCK» cTpoumica 19 net u B pe3ynbra-
Te Obll NPUHAT NULLIb B ONbITOBYIO 3KCMyaTaLuio.

BMECTO BAITUKW — B KPbIM

HeoxwupaaHHble ans GonbliMHCTBA (BKIOYas KomaHzoBaHue BM®)
reononuMTUYecKne nepemeHbl Bbi3Banu NMXOpPaf0yHyt0 nepeTtacoBKy
Kopabneii no dnotam. Tak, TONbKO YTO CMyLEHHbI Ha BOAy Ha fipoc-
NIaBCKOM CYyAOCTPOUTENbHOM 3aBOJE [eCaHTHblii Kopabab npoek-
Ta 21820 «JleiTeHaHT Pumckuii-KopcakoB» MOKET ObiTb HanpaB/eH
Ans HeceHus 6oeBoro Aexypcrea B KpbiM. HanomHum, 4To paHee ero
NNaHNpoBanocb BBECTU B cocTaB bantuiickoro dnota. Becero Gbino
3aKas3aHo TPU TaKkux Kopabns: nepeblit («[eHnc [aBblaos») BOWEN
B coctaB Kacnuitickoit cdnotunum, nocnefnuin («MuumaH JiepmoH-
TOB») TaK¥e YMAET Ha YEpHoe mope, coobuiaeTt PBK co ccbinkoii Ha
«UCTOYHMK B WTabe BM®».

[JecaHTHble KaTepa npoekTa 21820 He MMEIOT aHanoroB B MMpe, OHU
npefHa3HayveHbl AN CKOPOCTHOM NepebpocKM MOpeM 1 BbiCAAKM Ha
Heo6opynoBaHHOE NOGEPEbEe NMYHOTO COCTaBa, KONECHO U IyCeHWY-
HoM 60€eBOI TeXHWKM. Bbicokas ckopocTb (10 90 Km/4) obecneymnBaert-
CA HanMyMem BO3AYLUIHON KaBEPHbI Ha AHULLE, MOLLHBIMW AN3ENAMU 1
BEHTUNMPYEMbIMM BOAOMETHbIMU ABvkuTENsMU. Kopabnu moryt 3c-
(heKTUBHO MUCMONB30BATLCA B LUITOPM (MPY BbICOTE BOJHBI 10 3,5 M).
Take B KoHUe mapTa 2014 roga MuHobopoHbl PO npuHsano pele-
Hue o co3gaHum B CeBactonone 6asbl NOABOAHOMO (hnoTa: HOBble
ANJ npoekTa 636.3 «BaplaBsaHka» OyayT 6asupoBatbcs He B Ho-
BOPOCCMICKE, KaK npegnonaranocb paHee, a B Kpbimy. Ctout oT-
MeTUTb, YTO Takue Kopabau ToNbKO B cocTaBe poccuickoro BM®
HOBWHKA, @ Ha 3KCMOPT OHW NOCTaBAANMCH YXe [OBONIbHO AaBHO.
Mep.ble aBe AlJ, «HoBopoccuinck» n «PoctoB-Ha-[loHy», CNyCTAT HA
BOZly B Mae — ntoHe 2014 roaa, a «Crapbii Ockon» n «KpacHopap» —
4yTb MO3Ke.
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AHTEHHE CHCTEME CERTN

FIC OBULETD GEHAFYIKEHMA W HABESEHMA © ADAF

BEFTCNETHER AHTAT

MOMERT BHETFETMEAEMEX NOMEX

BUCTFOXOAHER HATEF

BAENONHAR CHCTEMA

OEMTAEMIR NOJIBCOHUA ATTARAT

MALMHHOE OTAENEHME

FMOFC-PEARTUEHAR FCTAHOBNA

WITFARTSEMH E POTHEDM MHHEE ANTAFATH

CEPALLE M MO3I KOPABJIA

B pamkax umnopro3amelieHus pblbuHckoe HMO «CaTypH» mony-
UMI0 3aKa3 Ha U3roTOB/EHME ra3oTypOUHHBIX YCTAHOBOK ANs KOpa-
6neit BM® Poccuu. Kak coobuiaet «MHTepdaKc», CO CCbINKOI Ha re-
HepanbHOro KOHCTPyKTOpa npeanpuatus tOpus LUmotnHa, peyb Mot
0 TypBuHHbIX ycTaHoBKax M70 u M75. OHW npeaHa3HayeHbl Kak Ans
Kopabneii BOeHHO-MOpCKOro 10Ta, TaK U ANA rpaX¥AaHCKUX CyAoB,
MOPCKMX 1 NPUMOPCKUX HehTera3oBbix 06bEKTOB.

WtaK, B HacTtoswee Bpemsa crneuymanuctol HMNO «CatypH» coBmecT-
Ho ¢ Kb «Anma3» aKTUBHO paboTaloT Nno TemaTuKke apuratenein ans
[ecaHTHbIX Kopabnei Ha BO3AYLIHON MOAYLIKe, @ TaKKe N0 APYrUM
HanpaeneHusm. [leno B TOM, YTO 40 KPbIMCKOM KamnaHuu rasoTyp-
GuHHble ABUratenu Ans Kopabnen poccuitckoro GioTa CepuiiHo
NpPOV3BOANINCH TONIbKO Ha YKpaunHe.

Boobuye, KpbiMCKas KamnaHWs 1 CBA3aHHbIE C Hell MeXyHapoaHble
CaHKUMM OBHAXMNU PsA cepbé3Heiilmx npobnem B cucteme 6e3o-
nacHocTt n o6opoHocnoco6HocT Poccumn. Bnpouem, cneymanuctb
roBopunn 06 3TMX «CKONb3KMX BOMPOCAX» JABHO — U TONbKO CeMt-
yac uUx cnoBa ycnbllwanu. U geno Tyt B 3apybexHOM Npou3BOACTBE
He TONbKO fBUraTeneil — «cepaua Kopabns», Ho, B NepByio oYepesp,
«MO3ra Kopabisi» — CNIOXHOW 3NEKTPOHUKM, BXOAALLEN B COCTAB Ha-
BUraLMOHHOro 060pYA0BaHUSA 1 CPEACTB CBA3M, CUCTEM HABELEHMS
U T. 4. [1a u4to roBopmTh: Aaxe Ha 100% poccuinckas CnyTHUKOBAA CU-
ctema MMOHACC, Kak nokasana npakTuka, NnonpocTy He MOXKeT QYHK-
LMOHMPOBATb aBTOHOMHO OT aMepuKaHckon GPS.

Mopo6Hble Bonpockl o6cywaanuch M B pamkax IX Bcepoccuiickon
Hay4HO-NpaKTU4YecKon KoHdbepeHunn «llepcneKkTUBHbIE CUCTEMBI
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AP STHEONOACHHBIA KoM AR RS

PAIMONDKALIMOHHAR CTAHLJAR

CHCTEMA YNIFARREHIAR

HABMTALJHOHHAR PAQWONDKALWOHHAR CTAHLMA
PAAMONDKALATHH AR CTAHLIMA LENE¥H 34 HHA

MHTETPHPSIEAHHEIA THTT

APTHANEFUACKAR YCTAHDEEA NOBOFTHD

AEHMTHEI FARETHD- AFTUMITEFWACKHA HROMANERT

ABTIOMATMHECKAR AFTIIIEFMACEAR Y CTAHOBRA

P

FHILFOARYCTUUECKAR CTAHUME
T ABENEHE P FARETHHA KOMANERS

BHEWHME gEErW

RAKTHEE BNEE-MOLH

CTAEMIMISTOP KAHEM

FAST-ROMIARNA
XOIAACTREHHEE IOMELEHIE

rEHERATOR

W 3ajayn ynpaeneHus», coctosswenca 7—-11 anpens 2014 ropa
B KpacHoit nonsxe (Coun).

HanomHum, 4to KoHepeHuus 6bina noceslleHa pPoOOTOTEXHUKe,
MY/IbTUAreHTHbIM CUCTEMAM, BbICOKOTOUHbIM CUCTEMAM yrpase-
HUs, HaBuUraumm v obpaboTkn nHdbopmauumn. Pasymeercs, paccma-
TPUBANNCH M BO3MOXKHOCTM NMOA0OHbIX pa3paboToK B MHTepecax Bo-
OpYXeHUs, BOEHHOM W CNeLUMUanbHOM TeXHUKU, NPOAYKLUN ABOMHOIO
Ha3HayeHWs, peweHus 3agaay obecneyeHus npasonopsaKa u obuue-
CTBEHHO 6e3onacHocTv, 6opbbbl C TEPPOPU3MOM, NMpeaynpexae-
HUS Ype3BblYaMHbIX CUTyaUMUn U IUKBUAALMMN NOCNEACTBUIA CTUXUNA-
HbIX 6eCTBUI.

Ha koHdbepeHumn 6biin TakKe NpefcTaBneHbl ABa oKNaaa, NocBs-
LWEHHblE CO3JaHMUI0 MOPCKUX TNaigepoB. ITO HOBbIA TUM aBTOHOM-
HbIX HEOBMTaeMbIX NOABOAHbLIX annaparos (POBOTOTEXHUYECKNX CU-
cTem), NepemellalLMXca ¢ MUHUMANbHbIM NOTpebieHnemM 3Heprum,
B OCHOBHOM MOCPEACTBOM YNpaB/eHusa nnaeyyectbio. CKOPOCTb ne-
pemeLleHns 3TMX 06LEKTOB Mana, HO 3aTo rnaigep cnocobeH nepe-
Melatbcs Ha Gonbluve PaccTofHMA 1 Npu 3TOM 061a4aeT HU3KUM
YPOBHEM Liyma M BOOOLIE MUHUMANbHON 3aMeTHOCTbO. Bonblioe
BHUMaHMWe CNeuuanuncTbl yaenatoT TakKe yHUBepCcaabHbIM U MHOTO-
(yHKUMOHaNbHLIM KomMekcam (Gnarogaps MX MoayNnbHOM Kommo-
HOBKE).

Moao6Hble NPOEKTbI BaXHbl, B NepPBYI0 04epe/lb, CBOER MHHOBALIMOH-
HOCTbl0. Beab, B KOHEYHOM CYETE, BbIUIPLIBAIOT FOHKY BOOPYKEHU
He Te, KTO NPOM3BOAMUT B GOJIILIOM KOIMYECTBE TPAAMLMOHHOE OpY-
}ue, a CTpaHbl, UMEIOLL e BbICOKNIA HAyYHO-TEXHUYECKWUI NOTEHLMAN
1 cnocobHble BONNOTUTb €70 B KOHKPETHbIX pa3paboTkax.



SHIPBUILDING

NAVY OF THE FUTURE
IS BUILT AND EQUIPPED TODAY

Vladimir Smirnov

CORVETTES: SHORT-RANGE AND LONG-RANGE

Russian Navy is expanding orders for the prospective corvettes (in the former
classification - destroyer escort vessels) of Project 22160 to minimum 12 ves-
sels, informs Lenta.ru referring “sources in the military-industrial complex”. The
new generation vessels will be on duty in the Northern and Black Sea Fleets
and they will be built by Zelenodolsk Plant named after A. M. Gorky (Tatarstan)
where as early as in February 2014 the project type ship’s keel was laid.

The formal reason for the expansion of the new corvettes' order was “sharp
deficit of modern vessels for the off-shore maritime zone” in the Russian Navy.
“The currently built Project 20380 ships (the Steregushchiy type and their up-
graded version - 20385 have an insufficient operational range and cruising ca-
pacity. With the excessive (for this type ships) armament and amount of the new
equipment this will make the project more expensive and delay the time of its
completion”, points out the source.

It is worth special mentioning that thus St. Petersburg shipyards will go on los-
ing orders - it is in this city where JSC Shipbuilding plant “Severnaya Verf” built
corvettes of this series. Besides, building ships of this series - both for the Rus-
sian Navy and for export, is also possible on Sredne-Nevsky Shipyard JSC locat-
ed in the same city. Let us remind you that the Steregushchiy type corvettes are
designed not only for actions in the state short-range maritime zone and fight-
ing opponent’s surface ships and submarines but also for the artillery support

during amphibious campaigns by means of gun-missile attacks on ships and vessels in
the sea and in the bases. They are also capable of patrolling zones of responsibility, for ex-
ample, with the purpose of blockade.

Obviously, a low-down trick with St. Petersburg shipyards was played not only by the lob-
byists of Zelenodolsk Plant named after A. M. Gorky (member of “Ak Bars” Holding Com-
pany) but also by some modifications in the military doctrine and concept of the Rus-
sian Navy operational use. However, there is no question of the pure “regional lobbyism”.
Thus, the Project 22160 is developed by the same St. Petersburg Severnoye Design Bu-
reau (Projects 20380 and 20385 were developed at St. Petersburg Almaz Central Ma-
rine Design Bureau).

The new Zelenodolsk-built corvettes are designed for the operations in the long-range
maritime and ocean zone, their operation range is about 6,000 miles, life-support endur-
ance - 60 days against 3,500 miles and 15 days with a Project 20380 corvette. The new
corvette” in the standard version will be equipped with a 57-mm gun, “Shtil-1” air defense
missile complex and a universal shipborne firing system (UKSK) enabling application of
Kalibr and Oniks missiles.

WHO WILL TAKE TO THE OPEN SEA?

Perhaps the most complicated issue of the present-day Russian Navy is the creation of
ship groups capable of actions in the ocean zone. As mentioned above, currently even the
number of ships capable of solving combat tasks in the off-shore maritime zone is small,
not fo speak of ships capable of actions at a significant distance from their bases. Ex-
perts believe that the presently available surface ships capable of operations in the ocean
zone include only the Admiral Kuznetsov aircraft cruiser, the Pyotr Velikiy heavy nucle-
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ar-powered missile cruiser, three Project 1164 “Atlant” missile cruisers (the Moskva,
the Varyag and the Marshal Ustinov) and nine large anti-submarine ships of Projects
1155 and 11551 “Fregat”.

Simultaneously, it is worth underlining that so far Russia is not going to build new air-
craft cruisers and the existing one is fo undergo an overhaul and upgrade. The Admi-
ral Nakhimov heavy nuclear-powered missile cruiser (Project 11442 Orlan) is going
to Sevmash Plant dock, now it is withdrawn from the operational status. The work
completion is scheduled for 2018 and then its “twin brother” - the Pyotr Velikiy is
going fo the docks for upgrade.

The Navy Command pins great hopes on Leader programme in terms of “mastering”
the ocean zone. This programme provides the building of prospective destroyers with
the cutting-edge radio-electronic equipment and armaments on board. However, in
the experts’ opinion, the project type destroyer building will not be launched before
2016-17 and it will be enlisted in the Navy only in the early 2020s.

And what's the situation like with the submarine fleet? “In the period before 2020 for
Russian Navy more than ten nuclear-powered submarines of Projects 971, 945, 949
will be upgraded”, reports Interfax referring to Admiral Viktor Chirkov, the Navy Com-
mander-in-Chief. In particular, the service life of nuclear-powered multi-purpose sub-
marines of Projects 971 “Leopard” and 945 “Karp” will be “nearly doubled”. Alas, ex-
perts are rather skeptical concerning this long extension of this submarine service
life because the Project “Karp” was started as far back as in 1979 and in 2017 it will
be as old as 33. A questionable issue is also serial production of multi-purpose Project
885 “Yasen” submarines: the Severodvinsk type submarine was built for 19 years and
was commissioned for trial operation only.

THE CRIMEA INSTEAD OF THE BALTIC SEA

The geopolitical changes surprising for most people (including the Navy Command)
caused feverish shuffling of the ships between the fleets. Thus, the newly launched
Project 21820 landing craft carrier - the Lieutenant Rimsky-Korsakov built by Yaro-
slavsky Shipbuilding Plant may be sent for combat alert mission to the Crimea. Let us
remind that previously it was planned to be enlisted into the Baltic Fleet. All in all, three
such ships were ordered - the first one (the Denis Davydov) was enlisted into the Cas-
pian Flotilla, the last one (the Michman Lermontov) was also built for the Black Sea
Fleet, reports RBC referring to “a source in the Navy HQ".

Project 21820 assault boats have no peers in the world, they are designed for a fast
sealift and landing of the froops, wheel and track combat vehicles onto the shore. The
high speed (max. 90 km/h) is provided by the bottom air cavity, high power Diesel en-
gines and ventilated hydrojet propulsion engines. The boats may be efficiently used
during the sea storm (at the wave height of 3.5 m).

Also in the late March 2014 the Ministry of Defence of the Russian Federation made
a decision of the establishment of submarine fleet base in Sevastopol: new Project
636.3 “Varshavyanka” (Improved Kilo) nuclear powered submarines will be based not
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in Novorossiysk as it was planned before but in the Crimea. It is worth pointing out
that this type submarines are new only for the Russian Navy, they have been export-
ed for rather a long time. The first two submarines - the Novorossiysk and the Ros-
fov-na-Donu will be launched in May-June2014 and the Stary Oskol and the Krasno-
dar - abit lafer.

THE SHIP'S HEART AND BRAINS

In the framework of import substitution Rybinsk NPO Saturn was awarded the order
for the production of gas turbine units for the Russian Navy ships. According to In-
terfax, referring to the corporation Chief Designer Yuri Shmotin, it refers to M70 and
M75 turbine units. They are intended for both Navy and civil ships, off-shore and on-
shore oil and gas facilities.

So, currently experts from NPO Saturn in cooperation with Almaz Design Bureau are
actively involved in the development of engines for air-cushion landing ships as well
as in other area. The point is, before the Crimea campaign gas turbine engines for the
Russian Navy ships were manufactured only in Ukraine.

In general, the Crimea campaign and resulting international sanctions exposed a
number of dramatic problems is Russian security and defense potential. However,
the experts mentioned these “tricky issues” a long time ago and it is only now that
they were heard. It is related not only with the engines (the ship’s heart) which were
manufactured abroad but primarily of the exported “ship’s brain” - complex electron-
ics used in the navigation equipment, communication systems, guidance systems etc.
What are we talking about if allegedly 100% Russian GLONASS safellite system, as
the life demonstrated, is just unable fo function independently of the US-made GPS.
Similar issues were also discussed in the framework of the 9th All-Russian Scientific
and Practical Conference “Prospective Control Systems and Tasks” held on April 7-11,
2014 in Krasnaya Polyana (Sochi). We remind you that the conference was dedicated
fo robotics, multi-agent systems, high-precision control, navigation and data-process-
ing systems. Certainly, capabilities of these developments for armaments, military and
special-purpose equipment, dual-purpose products, solving public order and security
problems, terrorism fighting, emergency prevention and disaster cleanup operations
were also discussed.

By the way, at the conference two reports on maritime gliders were presented. This
is a new type of autonomous unmanned underwater vehicles (robot engineering sys-
tems) travelling with the minimum power consumption, mostly by means of floatability
control. These vehicles’ travel speed is low but hereby gliders are capable of travelling
atlarge distances producing low noise and at minimum observability. Experts also pay
attention to universal and multi-functional complexes (due to their modular design).
Such projects are important, first and foremost, due fo their innovative nature. Ulti-
mately, it is not they which win the arms race who in large quantities produce conven-
tional armaments but countries with a high scientific and engineering potential and
capable of their implementation in specific developments.



SHIPBUILDING

CKBb «YKPI3JIEKTPOMALLY» —

HALEXHbIN I'IAPTHEP B PASPABOTKE W IMOCTABKE MAJTOWYMHBbIX
INEKTPOABUTATENEN MO CNELVWANTBHBIM TPEBOBAHUAM

Yxe Gonee 50 ner anekTpoaBurarenu, paspa-
6oTaHHble U u3srotoBneHHble CKB «Ykpanek-
TpoMal», NPUMEHAIOTCA Ha CyAax PevyHoro u
Mopckoro ¢ioTa ANA NpUBOAA BEHTWIATOPOB,
KOHAMLMOHEPOB, pa3/iMiHbIX HACOCOB, a TaKke
KoMmnpeccopoB. Bcero Gonee 5000 HaumeHoBa-
HUI pas’nnUyYHbIX 3N1E€KTPOABUraTeNneil CrpoeKTU-
poBanu unxeHepbl CKb ana cepuitHoro npous-
BoacTBa Ha 17 3aBopax CCCP.

B HacToswee Bpema CKB «YKpaneKkTpomalu» Bbinosn-
HAET Becb KoMneKc paboT, cBA3aHHbIX ¢ pa3pabot-
KOV, U3roTOB/EHIEM OMbITHbIX 06Pa3sL0B, UCTbITAHUA-
MU 1 NOCTaHOBKOW Ha NPOU3BOACTBO ABUraTeneit Ans
BOEHHOI TeXHUKW. 3a BpeMs AeATeNbHOCTU Hallero
npeanpuATUA 6biIn pa3paboTaHbl IMHEKN ManoLyM-
HbIX 3/1EKTPOABMraTesiel (B TOM YMC/e C CaMbIMU BblI-
COKMMM TpeBoBaHNAMM K BUBPOLLIYMOBbIM XapaKTepu-
CTVKaM W MasioMarHWTHOCTM) B LIMPOKOM Anana3oHe
MOLLHOCTEN 1 BbICOT oceii BpaLieHua. MNpeanpuatne
Npov3BOANT MPOAYKLMIO COBCTBEHHON pa3paboTKm
no 156 pasnnyHbIM TEXHWYECKUM ycnoBuAM, Gonee
2000 TnoncnonHeHuiA.

B ocHoBe pa3paboTtku HoBbix nsgenmii CKb «Ykpanek-
TPOMaLLY» — CTPeMIeHNe K 3HeproadpeKTUBHOCTH, IKO-
JIOFMYHOCTK, YNPaBSEMOCTH, YTO peanusyetcs Gnaro-
napA Hannumio y CKB coBpeMeHHOro yH1BepcanbHoro
nporpammHoro obecnedequs CAD/CAM/CAE knacca
Pro/Engineer n PDM/PLM-naketa Windchill, a Takxe

HaNMUYMIO YHWUKAbHOTO WCMbITATENbHOTO LiEHTPa,
OCHalLLEHHOro aBTOMaTUYeCKUMU CTeHAaMM 1 obopy-
AOBaHNEM, He VIMeOLMM aHasnoros. Ha KaXaoM TexHo-
JIOrMYECKOM 3Tane BbIMONHAETCA KOHTPO/b KauecTBa.
OcHoBHas Macca ABuraTesien M3roTaBaMBaloTCA C Npu-
éMKoii Poccuiickoro MopcKoro permctpa v npuémKo
M3 ans cTpouTenbcTBa CyAO0B No 3aKazam BM®.

MpeanpusATne ABnsetca eamHcTBeHHbIM B CHI pa3spa-

GOTUMKOM 1 OJHUM U3 KpyrHeMLWmnX B YKpanHe npouns-

BOAWTENEN 1 NOCTaBLUMKOB ABWraTenei cepuii 2MLL,

34MLL, 4AMLL B MOpCKOM 1 crieumanbHbIX UCMOHe-

HMAX oT 63 go 200 MM BbicoTbl ocy BpaleHus (BOB),

mouHocTbio oT 0,18 fo 30 KBT ana npuBoaa cyaosbix

MexaHu3moB BM® v rpaxaaHckoro ¢nota.

MpoayKuMA BOEHHOro Ha3HadyeHWs npejacTaBfieHa

3M1eKTPOABUraTeNsiMm cepuin:

« M, B ToM uncne AMH, AMHA, IMM n apyrumun
c¢BOB 63-250 Mm;

- 24ML, B ToM yncne 2MLUH, 2AMLM, 2MLLOB
v apyrumm ¢ BOB 63-200 mm;

- 34ML, B ToM yncne 34MLUH, 3AMLLM, 34MLLOB
n apyrumm ¢ BOB 63-200 mm;

+ 4/IMLL, HacocHOro, BEHTUNATOPHOrO U KOMMpeccop-
HOrO UCMONIHEHNS;

* 3/1eKTPOABUraTeNAMA C MOBbIWEHHON YacToToN
BpalLeHus npu nutadum ot cetv 400 Ty cepuin A®,
A®0, A4P, AMY, AMYL, AAMYH ans npuBOAa BEHTH-
NIATOPOB, HACOCOB, KOMMNPECCOPOB U APYrnX BCMO-
MoraTe/lbHbIX MexaH13MOB;

*  3MEKTPOABUTaTeNsAIMU /15 PAKETHOMN TEXHVIKM, B TOM
umce MOpCKoii;

+ BCTPavMBaeMbiMM U MOTPYKHbIMM 3EKTPOABMra-
TENAMU ANA NPUBOAA KOMMPECCOPOB U MACAHBIX
HACOCOB, B YaCTHOCTY repMeTUYHbIX XNa40HOBbIX
KOMMNPECCOPOB 1 MACAAHbBIX HACOCOB XONOAMLHbBIX
MaLUMH, Fra30repMeTUYHbIX KOMIMPECCOPOB 3/1EKTPO-
XUMUYECKOMN pereHepaLym BO3ayxa.

B 2013 roay Ha npeanpuATUM NpoBefieHa MofepHU3a-
umn 3neKTpogsuratenen cepum M c ynyJweHmem BuG-
POLLYMOBbIX XapaKTepuUCTWK, pacluvMpeHa NvHeliKa
BCTPaVBaeMbIX 3M1eKTpoABUraTesieli MOLHOCTU [0
200 KBT. OcBOeHbI HOBbIE HanpaBieHNA MO NPOV3BOA-
cTBYy:

*  BbICOKOCKOPOCTHbIX 3/1eKTpoJBUraTesneii ¢ 4acTo-
Toi BpaweHus go 50 000 06/mMuH ans npusoaa Typ-
60KOMMNpeccopos;

+ 3/eKTpoABuratenein AnA KpUMOoreHHON TeXHUKK, pa-
6oTatowmx npy Temnepatype Ao -196 °C, B yacTHo-
CTU /15 HACOCOB NMepeKaYMBaHNA CKKEHHOTO NPU-
poaHoro rasa Ha LNG-TepmyHanax v TaHkepax;

*  MOMEHTHbIX HU3KOO0BOPOTHBIX 3IEKTPOABUraTenen
[ANANpAMoro 6e3peyKTOpHOro NpUBOAA MEXaH3MOB.

MPUMNALIAEM K COTPYAHUYECTBY
HakonneHHble 3HaHWA, ONbIT U UMEIOLWMINCA KaAPOBbI
M NpOU3BOACTBEHHbIA MoTeHuman nossonsioT CKB
«YKpaneKTpoMaLL» NpoYHO 3aHNMATb INAMPYIoLME No-
31LMK Ha pbiHKe YKpauHbl n Poccun.

SKB «UKRELECTROMASH»: A RELIABLE PARTNER FOR DEVELOPMENT
AND SUPPLY OF CUSTOMIZED LOW-NOISE ELECTRIC MOTORS

Over 50 years SBK “Ukrelectromash” has been
involved in development and supply of electric
motors installed on river and marine ships to
drive ventilation and air conditioning systems,
pumps and compressors. The SKB design engi-
neers developed over 5,000 versions of electric
motors for series production at 17 factories in
the USSR.

Now SKB “Ukrelectromash” renders the full scope of
services related to development, prototype production,
testing and launching into manufacture electric motors
for military equipment. Our company has developed
different series of low-noise electric motors, including
models that meet the most severe requirements to vi-

CKB «YKkpanekTpomalu»

YKkpawuHa, XapbKos, yn. ickpunckas, 4. 37
Ten.: +38 (057) 732-58-57
http:\\www.ukrskb.com.ua

broacoustic characteristics and non-magnetic design,
with a wide range of power ratings and heights of ro-
tation axis. Our company is manufacturing self-design
products in accordance with 156 different specifica-
tions. Over 2,000 types of motors are available.

The principles used by SKB “Ukrelectromash” for new
production development are based on our endeavor to
achieve energy efficiency, ecological compatibility and
controllability. To achieve these goals, we use advanced
multi-purpose CAD/CAM/CAE software solutions such
as the Pro/Engineer and PDM/PLM Windchill suites,
and also a unique test facility fitted with automatic test
benches and one-of-the kind equipment. Each produc-
tion stage is followed by quality control.

CKb

YKpaneKTpoMaLu

The company is the single developer in the CIS and
one of Ukraine’s leading manufacturers and suppliers
of the 2DMSh (2/IMLL), 3DMSh (3[MLL) and 4DMSh
(4OMLU) marine motors and special motors series, fea-
turing a range of height of rotation axis (HRA) from 63
to 200 mm, and a rated power range from 0.18 to 30
kW infended for driving shipboard equipment on Navy
and civilian ships.

YOUR COOPERATION WILL BE

HIGHLY APPRECIATED.

All available knowledge, experience, human resourc-
es and production capabilities allow SKB “Ukrelectro-
mash” to be one of the major players on the relevant
markets in Ukraine and Russia.

SKB “Ukrelectromash”

37, Iskrinskaya St., Kharkiv, Ukraine
Tel.: +38 (057) 732-58-57
http:\\www.ukrskb.com.ua
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CYAOCTPOEHME

51 LUKTUC: 60 NET

[NPABWJIbBHOTO CYJOPEMOHTA

B aBrycre 2014 roga UcnosHaeTcs 60 NeT Co AHSA
o6pa3oBaHus 51 LleHTpanbHOro KOHCTPYKTOPCKO-

TEXHONOMMYECKOro MHCTUTYTA CYA0PEMOHTA, ABNAOLLEerocs
BeAylL,en opraHu3aumei otTpacaun no paspaborke
TEXHMYECKON AOKYMEeHTaLMmn B obecneyeHre peMoHTa

1 MoaepHM3aLmMmn kopabnei n cyaos BM®.

O nonoxeHuun fen B OTPaCAuN raBHbIA UHKEHEP MHCTUTYTA
Oner Hectepel paccKkasan B UHTEPBbIO rMaBHOMY
pefaKTopy XypHana «HoBbl1 060POHHbIN 3aKas.
Crpaternn» Buktopy Hukonaesy.
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Oner ApHOAbLAOBUY, HaNOMHUTE, MoOXa-
JlyACcTa, HalWUM YuUTaTeNIAM UCTOPUIO CO3-
AAHUA MHCTUTYTA.

B 1954 roay agmupansi H. . Ky3Heuos, ®. B. 30-
3yna, J1. . KaparaHos u I1.T. Kotos nogrotosu-
7N @HANUTUYECKYIO CNPaBKY O COCTOAHUU CYAO-
pemoHTHOM 6a3bl dnorta, no kotopoit Coser
MWHWUCTPOB CTPaHbl NPUHAN PAS NPUHLMNNAND-
HbIX pelweHnin. Cpean HUX — CO3AaHMe Ha npa-
Bax rnaBKa MpOMbILLAEHHOCT [naBHOro ynpas-
NeHnsi CyAOPEMOHTHbIX 3aBoAoB BM®. BnepBble
3a BCIO MCTOPUIO PasBUTUA OTEYECTBEHHOTO
tnota Gbina cospaHa CTpyKTypa, 6e3 Aeatenb-
HOCTW KOTOPOW BbIXOJ, OTeYecTBEHHOro nota
B MMPOBOW OKeaH W CUCTemMaTMyeckoe Hece-
HUe UM 60eBoOii cnyKbbl BO BTOPOi NonoBKHE
XX Beka Bpag nu 66111 6b1 BO3MOXHbI. Ynpasne-
HMe 06beANHUIO pa3po3HeHHble 3aBoAbl U Ma-
CTepCKMEe,  KOHCTPYKTOPCKO-TEXHONOrNYecKue
opraHvsauuyM B MOJHOLEHHYIO NPOMbILNEH-
HYIO CTPYKTYpY, CNOCOBHyI0 pelwatb Haubonee
octpble noTckme npobnaembl  3KCMAyaTaLuu
1 pemoHTa Kopabneil.

B cocraBe ynpaenenus 6binm cosgaHbl LIKTB
BM® (8/4 15116) 1 330 CKTb BM® (/4 26920),
HblHe npeobpa3oBaHHble B 51 LIKTUC. Obpa-
30BaHne B 1954 ropy LleHTpanbHOro KoH-
CTpYKTOpPCKO-TexHonornyeckoro 6ropo BMO,
npeateyn 51 LKTNC, nonoxuno Havano cospe-
MeHHOMY Hay4YHOMY NOAXO0AY K PEMOHTY Kopab-
newi n ux BBT.

Ho Beab pyHKLUUM MHCTUTYTA He OrpaHu-
YUBaNUCH TOJIbKO KOHCTPYKTOPCKUMM pa-
6otamMu?

KoHeuHo, HeT. NHcTuTyTOM 6611 paspabortaH psa
[NOKYMEHTOB, MO KOTOPbIM U CErofiHA OpraHu3o-
BaHbl PaboTbl N0 BOCCTAHOBNEHUIO U NOAAEPHA-
HUIO TEXHUYECKOW FOTOBHOCTM (hNoTa, a TaKkKe
pAA LOKYMEHTOB, NMO3BOMAKLWMX FPAMOTHO rO-
TOBWTb MPOU3BOACTBO Ha CYyJOPEMOHTHbIX Npej-
NPUATUAX AN NPUHATAS B PEMOHT Kopabnein
BM®. Tak, npu noanepxke naBHOro TexHuye-
CKOro ynpasneHua u MnaBHOro ynpasieHus Ko-
pabnectpoeHus BM®, B Hayane 1970-x rogos
WHCTUTYTOM ObINN MOArOTOBNEHbI TEXHUYECKME
3aflaHusA ANs NPOMBbIWAIEHHOCTU HA pa3paboT-
Ky PEMOHTHOM JJOKYMEHTaLMN N0 MeXaHU3MaM,
yCTPOWCTBAM, CUCTEMaM M apmartype, Kopnycy
U KOPNYCHbIM KOHCTPYKUUSM, 3N1eKTpoobopy-
AoBaHuio, yctaHoskam MY, B Tom yncne ¢ A3Y,
No KOTOPbIM PAcCMOTPEHO W BBEAEHO B [eN-
cTBMe nopsagKa 2500 KOMMNEKTOB PEMOHTHbIX
[NOKYMEHTOB.



B cepeanHe 1990-x rofos MHCTUTYTOM 6bin0
pa3paboTaHo M cornacoBaHo CO BCeMU Op-
raHamu BOEHHOTo ynpassieHnsa gpnota «PyKo-
BO/ACTBO MO 06ECNEYEHNI0 CYOPEMOHTHBIX
npeanpuatuii BM® pokymeHTauuein pans
KOMMJIEKCHOrO pemoHTa Kopabnei n cyaos
BM®».

CeroaHAa YnpaB/iieHUA CyAOPEMOHTHbIX
3aBOAOB HeT, ObiBwWMe 3aBoabl YCP3
Bouuin B coctaB OAO «OCK». Kyaa Bo-
Wen n yeMm XuUBET cerogHa 51 LUKTUC?
CoBeplieHHo BepHo, B 2007 rofy MHoO-
re CyfOpPEMOHTHble 3aBogbl BM® Bowsim
B coctaB OAO «OCK», HO Haw WHCTUTYT No
HENOHATHBIM MPUYMHAM B COCTaB CYyAOCTPO-
UTeNbHOW Kopnopawuuu He Bowwén. Ha cerog-
HALWHUA AE€Hb UHCTUTYT ABNAETCA AOYEPHUM
3aBUCAWMM O6LLECTBOM, KOTOPOE BXOAUT
B coctaB OAO «PemBoopyeHue», 4to no-
3BoNsieT Npojo/mkate pabotatb Ha 6naro
yKpenneHusa 6oerotoBHOCTM ¢hnota. MMpu
3TOM HeNb3A He OTMETUTb TOT (aKT, YTO UH-
CTUTYT TECHO COTPYAHWYAET C NPeANpPUATUA-
MW CyAOCTPOUTENbHOW KOpnopaLuu, YTo no-
3BO/IAET Pas3BMBATbLCA HALleMy WHCTUTYTY,
KWUTb NOTPeBHOCTAMU He ToNbKO hnoTa, HO
N NPeanpuATUA NPOMbILNEHHOCTM, YTO B KO-
HEYHOM CYETe [laeT BO3MOXHOCTb 3aHMMaTb
AOCTOMHYI0 HULY cpeay Hanbonee MOLYHbIX
1 N3BECTHbIX NPOeKTaHTOB. Bcé 310 no3eons-
€T Ham onepaTMBHO peLlaTb HaCyLHble Npo-
61embl, CBA3aHHblE C PEMOHTHbIM U TEXHU-
yeckum obcnyxmBaHuem kopabneit dnota,
obecneunBaTb TEXHWYECKOW AOKYMEHTaLu-
€1 3aBO/ibl, y4acTBYIOLLME B BbINONHEHNN FO-
CyLapcTBeHHOro 060pPOHHOrO 3aKasa.

Bonee Toro, 66110 NPUHATO COBMECTHOE pe-
weHne MUHOBOPOHbLI U CYAOCTPOUTENLHOI
KOpropauun 0 BO3/OKEHNN Ha HaLl UHCTK-
TYT YHKLWIA NpoeKTaHTa Kopabneii u cynoB
WHOCTPAHHOW MOCTPOMKM WM TeXx MpOeKTaH-

TOB, KOTOPbIE HE CYLLECTBYIOT, AU He (YHK-
LMOHWMPYIOT.

To ecTb Bbl NpoA/ieBaeTe CPOK CNYHKObI
Kopabneii u cypos BM®, o6ecneunBae-
Te UM BTOPYIO XKU3HbL?

MoxHo cka3atb u Tak. Hanmpumep, TOnb-
Ko B 2013 rogy 6bl1 NPOANEH CPOK CNYHObI
168 Kopabnam u cyaam BM®, 13 HUX TonbKo
115 Kopabnam u cysam Yo PO. Pabota 31a
OYeHb OTBETCTBEHHAA, CKpynyfnesHas u ém-
Kas, TaK KaK BO3pacT OTAeNbHbIX Kopabnen
npeBsbIWAeT M3HaYaNbHO 3aN0XEeHHbIN Mpo-
EKTaHTOM CPOK CNYKObI 6osiee Yem B NONTo-
pa pasa, a MHorAa B ABa pasa. [lna npuHATua
pelleHnsi 0 NPOANEHUN CPOKa ClyKObl che-
LManucTaMm UHCTUTYyTa B NepBYl0 o4vepeb
paccmaTpuBaloTCA [iBa OCHOBHbIX (aKTopa,
BAVAIOWMX HA CPOK M Ge30MacHOCTb Aab-
Helweid 3Kcnnyataummu Kopabns: cocrtos-
HUWe Kopryca Kopabns 1 ero KopMycHbIX KOH-
CTPYKUMIA, @ TaKKe COCTOAHME KabenbHbIX
Tpacc. C 3T0ii Lenblo MHCTUTYTOM paspaba-
TbIBAKOTCA METOLMKW OCBUAETENbCTBOBAHUA
Kopnyca v KabenbHbIx Tpacc kopabns, rae
M3NaraloTcA OCHOBHble MPUHLMMbLI OpPraHu-
3auuu paboT no NpogieHNo, OCHOBHbIE Na-
pameTpbl U Kputepun npogneHus. Mcxoaa
13 3aN0KEHHbIX B MeToAMKax TpeboBaHwii
K NPOANEHNO MHOTAA yaaéTcsa, ¢ y4étom pe-
3yNbTaToB 06CNEeA0BaHMA (HAKTUYECKOrO CO-
CTOAHUA KOpMyca, KOPNYCHbIX KOHCTPYKL I W
KabenbHbIX Tpacc, NPoAseBaTh CPOK CYKObI
Ha Gosbliee BpeMS, YeM U3HAYanbHO BbiIo
3asBneHo GnoTom, a MHOrAa U HaoGopoT.
Mpwv 3TOM MHCTUTYT LaET peKoMeHAaLuu, Bbl-
MOJSIHEHWE KOTOPbIX B MOC/NeAyioLem No3B0o-
NAET NPOANUTL CPOK CTYKObI Kopabnto.

Kctatn, rae peMoHTUpyloT Kopabnu
MHOCTPaHHOM MOCTPOMKM — Yy HAC UIn
3a py6exom?

SHIPBUILDING

Mo pa3HoMmy 6biBaeT, HO B OCHOBHOM — Ha
Tepputopun Poccuun. CerogHa nog pyKoBoa-
cTBOM [lenapTtameHTa no obecneyeHuto ro-
cyaapcTBeHHoro 06opoHHoro 3akasa MO
P® 1 npu HenocpeacTBeHHOM y4acTun OAO
«P0COBOPOHIKCMOPT» PEMOHT ABYX KOpab-
neit BM® Poccun nposoautcs B pecnybnu-
ke Bonrapua. 51 LUKTUC npusneyéH c uenbio
OCYLLeCTBNIEHNA Haa3opa 3a cobnogeHu-
€M TEXHONMOTUK PEMOHTa, Pa3paboTKM KOH-
CTPYKTOPCKOW [OKyMeHTauuu B obecneve-
HUe MOAEPHU3aLMOHHBIX paboT 1, onATb e,
C Luenblo pa3paboTKu METOAVKY ANA NPOANe-
HUS CPOKOB CyObl 3TUM Kopabnsam. Ctout
OTMETUTb, YTO CMELMUAnUCTbl MHCTUTYTA OKa-
3bIBAOT  MOCTOSIHHbIE  KOHCYNbTaLMOHHbIE
ycnyr 6onrapckMm ToBapuiLam npy BbInos-
HEHUWM PEMOHTHbIX U MOAEPHMU3ALMOHHbIX
paboT, 3amMeHe M34enuit Ha aHanoru, 4To
roBOpWT 0 BOCTPeBOBAHHOCTU 3HAHWIA Cre-
LMaNNCTOB MHCTUTYTA M HAKOMNEHHOT0 UMK
onbita.

Kakumun ewé npoekramm 3aHuMaerca
ceroaHAa 51 LLKTUC?

B cTaguu 3aknioyeHna — KOHTPaKTbl Ha Npo-
BefeHune paboT no mogepHMU3aLum kopabnei
MHOCTPAHHOW MNOCTPOMKM W CONPOBOXAE-
HUe TexHoioruii pemoHTa. NpopabartbiBa-
IOTCA: KOHTPAKTbl HA PEMOHT U MOLEepHM3a-
umio Kopabneii npoekra 864, 775, 887, Ha
KOHCTPYKTOPCKO-TEXHONOTMYECKOE CONPOBO-
eHe pemoHTa Kopabneii npoekTa 11540,
1155.1, KOHTPaKTbl Ha MPOANEeHMe CPOKOB
cnyx6bl Kopabnei u cynos BM®. Begém pa-
60Ty N0 KOHCTPYKTOPCKO-TEXHONOMMYECKOMY
CONPOBOX/AEHNIO pEMOHTa OKeaHorpaduye-
CKOrO UCCNefoBaTeNbCKOro cyaHa «Aamu-
pan BnaaMmupckuii», rotoBALLeroca K Bbl-
nonHeHuio 3agad 6oesoi cayw6bbl. PaboTbl
MHoro, paboTa TBopuyeckas 1 Bo 6naro 6oe-
rotoBHOCTM BM®.
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CYAOCTPOEHME

In August 2014, 51st Central Ship
Repair Design and Technology
Institute, which is the leading
organization in its branch in terms
of development of technical
documentation for repair and
modernization of Navy ships and
vessels, will celebrate its 6oth
foundation anniversary. Oleg
Nesterets, Chief Engineer of the
Institute, is confiding the situation
in the branch to Victor Nikolayev,
Chief Editor of “New Defence
Order. Strategy” Magazine.

Oleg Arnoldovich, remind our readers of the his-
tory of establishment of the Institute.

In 1954, Admirals N. G. Kuznetsov, F. V. Zozulya, L. I.
Karaganov and P. G. Kotov prepared an analysis re-
port on the situation of the Navy ship-repair base, for
which the Council of Ministers of the country had taken
a number of critical decisions. Those include estab-
lishment of the Central Office for Main Department of
Navy Ship-Repair Yards.

The structure was created for the first time in the his-
tory of development of the Russian Navy to ensure sail-
ing of the Russian Navy ships in the World Ocean and
their regular combat duties in the second half of 20th
century, which would be hardly possible unless the ac-
tivity of such a structure.

The Department combined scattered plants and yards,
design and engineering organizations into a full indus-
trial structure capable to solve the Navy's most acute
problems related to operation and repair of ships.

The Navy Central Design and Technology Bureau (unit
15116) and 330 Navy Specialized Design and Tech-
nology Bureau (unit 26920) have been established as
parts of the Department and transformed into 51st
Central Ship Repair Design and Technology Institute

190000, CaHkT-lMeTep6ypr, AHrnuiickas Hab., 4. 38

Ten./dakc: +7 (812) 315-49-45

198412, Cankt-MeTepbypr, r. J=omoHocoB, yn. Muxainosckas, a. 14
Ten./dakc: +7 (812) 423-16-00

51 pUKTYR

51ST CENTRAL SHIP REPAIR DESIGN
AND TECHNOLOGY INSTITUTE: 60-YEAR
EXPERIENCE IN RIGHT SHIP REPAIRING

by now. Establishment of the Navy Central Design
and Technology Bureau in 1954, the ancestor of 51st
Central Ship Repair Design and Technology Institute,
laid the foundation of the modern scientific approach
fo ship repairs and related military weaponry.

Nevertheless, the function of the Institute has
never been limited by design works, hasn’t
that?

Of course, it has not. The Institute has developed a
number of documents that are used even now for ar-
ranging reconditioning and maintenance operations
fo ensure Navy technical availability; it also has made
up a number of documents enabling suitable prepro-
duction process at ship-repair yards for Navy ships fo
be accepted for repair. So, on ensuring support of the
Main Engineering Department and Main Ship-Build-
ing Department of the Navy, in the early 1970s the In-
stitute developed terms of reference for the industry
for development of repair documentation related to
machinery, devices, systems and fittings, hull and hull
structures, electric equipment, steam plants includ-
ing ones with nuclear power plant, for which about
2500 sets of different documents were developed,
considered and effected.

Since the mid 1990s the Institute has developed the
Guideline for Provision of Documentation related fo
Complex Repairs of Navy Ships and Vessels for Na-
vy's Ship-Repair Yards and agreed that with all rele-
vant authorities of the Navy Administration.

Today the Department of ship-repairyards does
not exist, plants formerly under supervision of
the Department have been included into 0JSC
“United Shipbuilding Corporation”, and where
has 51st Central Ship Repair Design and Tech-
nology Institute been included into and what is
its situation today?

It is absolutely correct, in 2007 many ship-repair
yards of the Navy were included into 0JSC “USC” but
our Institute was not incorporated into the Shipbuild-
ing Corporation due to unknown reasons. Today our
Institute is an affiliate dependent company incorpo-
rated info JSC “Remvooruzhenie”, which allows us
to proceed with our work for the benefit of improve-
ment of combat readiness of the Navy. At the same
time we cannot omit the fact that the Institute con-
tinues its work in close contact with companies of the
Shipbuilding Corporation, which allows our Institute
to be developed, to live the needs of not only the Navy
but companies of the Industry, which finally enables
our due position among the most robust and promi-
nent designers. All those allow us to promptly solve
urgent problems related to repairs and maintenances
of Navy ships, to provide engineering documents to
yards involved info the state defence order.

Besides, the Ministry of Defence and Shipbuilding
Corporation have jointly decided on assigning the de-
sign functions fo the Corporation for ships and ves-
sels built abroad and at the Central Design Bureau if
their designer is not available or does not work.

In other words, one can say that you are in-
volved into extension of the service life of Navy
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ships and vessels and, thus, grant the second
life for ships?

One may say so. So, only in 2013 the service life of
168 Navy ships and vessels was extended and 115
ships and vessels of that number belonged to the
Black Sea Fleet of the Russian Federation. That work
was very crucial, scrupulous and capacious since the
age of some ships had exceeded the originally de-
signed service life by more than one and half time
and in some cases by two times. To make decisions
on extension of the service life experts of our Insti-
tute first of all consider two basic criteria influencing
the extension and safe operation of a ship in future,
i.e., the condition of the hull and its hull structures,
as well as the state of cable routes. For this purpose
the Institute is developing verification procedures for
ship hull and cable routes, where basic principles of
arrangement of service life extension works, basic
parameters and criteria for such extension will be
set forth. Based on requirements for service life ex-
tension specified in the procedures and considering
results of investigation of the actual state of the hull,
hull structures and cable routes, the service life can
be sometimes extended for a period exceeding the
one declared by the Navy, and sometimes the reverse
may be true - in such cases the Institute issues rec-
ommendations, on implementation of which, the ser-
vice life of the ship will be further extended.

By the way, are ships built abroad repaired in
Russia or abroad?

It can be in different ways but basically those are re-
paired in Russia. Today two Russian Navy ships are
repaired in the Republic of Bulgaria under supervi-
sion of the Department for provision of state defence
order of the Ministry of Defence of the Russian Fed-
eration and with direct involvement of 0JSC Roso-
boronexport. 51st Institute is employed in order to
supervise the technology of repairs, development of
design documents and provision of modernization
activities, and, besides, in order to prepare the pro-
cedure for extension of the service life of those ships.
It should be noted that experts of the Institute ren-
der regular consultation services to their Bulgarian
colleagues during repair works, replacement of items
with their equivalents, modernization works, which
bear evidence of the demand for knowledge and ac-
cumulated experience of the experts of our Institute.

What projects is 51st Central Ship Repair De-
sign and Technology Institute involved into?
We are at the stage of concluding contracts relat-
ed fo modernization of ships built abroad and moni-
toring of repair technologies; we are at the stage of
pre-contract preparations for contract for repair and
modernization of 864, 775, 887 projects, design and
engineering monitoring of repair of 11540, 1155.1
ships, contracts for extension of service lives of Navy
ships and vessels. We conduct works related to de-
sign and engineering monitoring of repairs of ocean-
ographic research vessel “Admiral Vladimirskiy” that
is being prepared for combat duties. We have a plenty
of work, our work is creative and is to be done for the
benefit of the combat preparedness of the Navy.

38, Angliyskaya Naberezhnaya, 190000 St. Petersburg.
Phone/Fax +7 (812) 315-4945

14, Mikhaylovskaya Street, 198412 Lomonosov.
Phone/Fax +7 (812) 423-1600
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oduuManbHbIf NpeACTaBUTENb:
OAO “CeBacTtononbckoe Mpeanpuatue “3pa”
3aBojia CyA0BOI CBETOTEXHUKM “Mask”

HOBIHKA!

4y/10 TEXHWUKW — NOABOAHbIN TUAPOLMK!

MoABOAHbIV TMAPOLIMKA BNiepBble N03BONNTYEN0BEKY OKYHYTbCA BMUp Ge3mMonBus
6e3 akBanaHra, 6e3 creumanbHo NOATOTOBKYM U NPU 3TOM He B MOABOAHO N0AKe.
JIByXMeCTHbI NOABOAHbIN MMAPOLMKA CNocobeH onycKaTbea Ha rny6uHy go 20
M. Ero akkyMmynsatop paccuntaH Ha 4 yaca paboTbl. Bec gByxmecTHoro - 160 kr
npwv anure 1,8. IByXMecTHbIN NOABOAHBIV TMAPOLMKA UMeeT aBa 6annoHa no 15
nnTpoB. 3anaca Bo3Ayxa xsataeT Ha 1 4ac 20 MUHYT.

C HOBbIM FMAPOLMKIIOM ANA NYTELeCTBUA B NOABOAHBIN MUP YenoBeKy BoobLe
He HYXHO rOTOBUTHCA M 4YeMy-TO 0By4aTbCsi - CaAMCb MACCaKMpPoOM K
onbITHOMY NUNOTY 1 Bnepes! HyxeH NnLlb KOPOTKMUIA MHCTPYKTaX Mo
TexHvKe Ge3onacHoCTL.

Ha nopsoaHOM ruapouvkne MoryT KaTaTbcA MoYTM Bce-
NOAPOCTKM 1 B3pocsble, AeAyluky ¢ Gabywkamu. Juwb Gbl He
6bI10 K NOrpy)XeHWsAM NPOTUBOMOKa3aHWin no 3joposbto. 90
% enaloLux MoryT nobbiBaTb B FOCTAX Y KPAaCOUYHbIX PbIOOK,
CUAA B NAacCaXMPCKOM ceie.

AecnvyenoBeK xo4eT HayuYUTbCA YNpaBAATb STUM FTMAPOLIMKIOM

- HeT npo6nem! B cnyyae ogHOMecTHoOW MoAenu Npuxoannoch
6bl 06bACHATL BCE TOLKO B TEOPMU, @ NOTOM AaBaTb YYEHUKY
BO3MOXHOCTb NOMNPaKTUKOBATLCA N0/ HaZ,30POM aKBaNaHrMCTOB.

C ABYXMeCTHbIM Xe annapaToM 3ajaya ynpolaeTcs - UHCTPYKTOp
CajMTCA C3a/1 M HaNpAMYI0 PYKOBOAMWT 1eiiCTBMAMMN HOBUYKa.

[la, BHYTpu 06LLero Kynona Hae3AHUKN TMAPOLMKIIA MOTYT CMIOKOMHO 06wwaTtbes,

W 3TO OYeHb LIEHHO He TOJIbKO C TOUYKW 3peHuA oBydeHus, Ho 1 Ge3onacHoCTU.
CKaeM, NWOT, KOTOPbI BEAET FTMAPOLMKI Ha ryGUHY, MOXKET KOppeKTMpoBaTh
Temn cnycka B 3aBMCUMOCTM OT CaMOYyBCTBUA naccaxupa. Boautens annapata
MOXeTaTb CBOEMY HanapHUKY AOMNONHUTEIbHOE BPeMA /1A a4anTalmm (MpoayBKU
ylLeW, B 4aCTHOCTH).

BonbLioit pasmep KosoKona No3BOMI pa3MeCcTUTb B HEM 1 Napy MUHU-aKBaNaHroB
(kak aBapuitHoe cpeacTBo cnaceHus). bonbluve GoKkoBble OKHa obBecneunBatoT
BesIMKoNenHbIN 0630p. M NOCKo/IbKY Tenepb TYpUCTY He HYXKHO OTB/IEKaTbCA Ha
ynpaB/eHue MalNHOWN, OH MOXeT CMIOKOMHO 3aHATbCA (OTO- U BUEOCHEMKOW.
[Ba G6annoHa no 15 NMUTPOB MO3BOAAIOT MACCAXMUPY U NUIOTY HAXOAUTLCA MOA
BoAo Ao 1 yaca 20 MMHYT. ABTOMOGWIbHBIV akKyMynaTop (75A4 unu nuTreBbIN
100 Au), KOTOpbIV NUTAET 31eKTPOMOTOPbI MaLIUHbI, 06ecneunBaeT ei 2 yaca uan
4 yacaxopa.

Pa6ouas rnybuHa norpyxenus coctasnsiet 7-12 metpos, npegenbHas - 20 M. u
coctaBnseT 5 KM/u. HeyavBuTenbHoO, 4TO HOBasA MallMHA TAXeNee U KpynHee.
Myctas oHa Becut 50 Kr, a ¢ GannoHamu 1 akkymynstopom - sce 160.

UNDERWATER BIKE

Underwater bike for the first time will allow people to enter the world of silence,
without scuba gear, with no special training and not in a submarine.

Double underwater bike can descend to a depth of 20 meters. The battery is for 4
hours of work. Double underwater bike weight - 160 kg, with a length of
1.8 meters.

Double underwater bike has two containers of 15 liters. Air supply
lasts 1 hour and 20 minutes.

With a new bike for the journey into the underwater world the
person does not need to prepare and learn something - sit down
with an experienced pilot like a passenger and go ahead! You
only need a short safety briefing.

An underwater bike can ride almost all - teenagers and adults
and grandparents. If you do not have health contraindications.

90% of the applicants can be guests of colorful fish, sitting in the
passenger seat.

And if a person wants fo learn how fo manage this bike - no problem.

In case of one single model it is necessary to explain all in theory, and

then give the student an opportunity to practice under the supervision of div-

ers. With the same device double task is easier - the instructor sits directly behind
and guides the novice.

Inside the dome of the total bike riders there are free fo communicate, and it is very

valuable not only in terms of training, but also safety. For example, the pilot, who
leads the bike on the depth can adjust the pace of descent based on being a passen-
ger. Device driver can give his partner more time to adapt (blowing ears).

The large size allows you to put a bell in it, and a pair of mini diving (as an emergen-
cy means of escape). Large side windows provide excellent visibility. And because
you are not distracted by the control of the machine, you can safely do photo and
video shooting.

Two containers of 15 liters allow passengers and the pilot fo stay under water up to

1 hour 20 minutes. Car battery (75ampere and lithium 100 ampere), which feeds

the electric car, which provides 2 hour or 4 hour trip.
Operating depth is 7-12 meters, maximum - 20 meters. Not surprisingly, the new
car is heavier and bigger. Empty it weighs 50 kg, and with tanks and battery - all

160 kg.

MEZ‘POH °
PA3PABOTKA U MPOM3BOACTBO

[p1OOPbLI ANArHOCTUKM aKKyMynSTOPOB

3apsaHble YCTPOICTBA NS akKYMYNATOPHbIX GaTapeit BCex TMNOB
BanaHcupbl NS CBIHLIOBO-KUCTIOTHBIX U ATUEBLIX aKKyMYNSTOPOB
PeMOHT anekTpoHHOro cya0Boro 060pyaoBaHHs

Poccud, 199034, CaHkT-METEPBYPT, B.O., 17-9 NUHKUA, A. 4-6, TUT. A

TenedoH: +7-911-925-00-56

Wwww.megaron.su
e-mail: office@megaron.su
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CYOOCTPOEHME

Bopuc lMaitkoBuy, 3amectutens reHepanbHoro gupektopa 3A0 «HIMM MT,OkeaHoc"», aoueHT KadeLpbl OKEAHOTEXHUKM U MOPCKUX TexHonoruin CM6rMTY,

uneH PeecTpa poccuitcknx akcnepToB no HedTerazoBoMy 060pyA0BaHUI0, KaHA. TEXH. HAayK

TEXHWYECKWE PEWLEHMA, MOBLIWAKWWE 3OPEKTUBHOCTb
NMPUMEHEHNA MHOTO®YHKLMOHAJIbHBIX YHYEBHO-
TPEHMPOBOYHbIX KOMNJIEKCOB

KaK npaBuo, y4ebHO-TPEHNPOBOYHbIE KOMMJIEKCHI BHEAPAIOTCA B MOAPA3AENEHUAX U opra-
HU3aLMAX B NepBYIO o4epeab ANA TOro, 4Tobbl MaKCMMasbHO MOBLICUTL MW HAAEXKHO NOA-
ZlepaTb YpoBeHb KBanndrKauuy nepcoHana. Mo3ToMy KOHCTPYKUMA 1 TPeHaXEPbI COBPEMEH-
HbIX KOMM/IEKCOB He TOJIbKO CO3Aal0T YCN0BUA ANA 0TPABOTKM TUMOBBIX NGO CreunduyHbIX
NefcTBUIA HenocpeACTBEHHO CNeLManmcToM, HO U NPefoCTaBNAIT PYKOBOAUTENAM npoLiecca
NOATOTOBKM MH(OPMALIMOHHOE NoJie AN1A 06LLEro KOHTPOA U KOPPEKTUPYIOLLMX YKa3aHUI.
MpuMep ycnelwHoro pelleHns 3agayv no obecneyeHmnio 3 eKTUBHON NOATOTOBKM CrieLmani-
CTOB — MHOTOGYHKLMOHabHbIN y4eGHO-TPeHMPOBOYHbI KoMnneke (MOYTK), nponssoanMbiit
Ha 0CHOBaHMW NNLLEH3MOHHBIX foroBopos ¢ 3A0 «HIM MT ,OkeaHoc"» npeanpuaTuamMn OAO
«HMNM ,Paayra“» n OAO «KoHuepH ,OkeaHnpu6op™».

Cneuvduka noaroToBKM BOAONA30B NpeaycMaTpuBaeT paboTy B BOJHOI cpeae, rae 3aTpyAHEH
NONHOLEHHbIN AOCTYN K 06y4aeMOMy Ha TpeHax&pax v 3a4acTyto NOAHOCTbIO OTCYTCTBYeT BO3-
MOXXHOCTb KOPPEKTVPOBKM IeATENIbHOCTU 06y4aeMoro Ao NpeAbABAEHNA UM NPOMEXYTOUYHbIX
WA KOHEYHbIX pe3y/nbTaToB paboTbl, NPOM3BeAEHHON Ha TpeHaXEpax.

C yuyé€ToM AaHHOMN creundrKN KOHCTPYKUMA yawmn GacceriHa UM TpeHaEpHble KOMMieKcbl
M®YTK BbinonHeHbI € NOMHLIM NepeKpbITUEM 30H BUAEGOKOHTPONA. BuaeokamMepbl ycTaHOBNEHbI
KaK B peLieccax CTeH Yalum 6acceiiHa, Tak 1 HenmocpeACTBEHHO Ha caMUX TpeHaxépax. Mix B3aum-
HOe pacnonoXeHve TwaTesbHO NpopaboTaHo, 4ToGbl 06ecneynTh NepeKpbITE 30H KOHTPONSA U
obecneynTb Ha MOHUTOPAX «BUAEOCTEHbI» PYKOBOAWTENA paboT NONHYIO KapTUHY NpoMCXoAALLe-
ro B npoviecce nogrotoBku. C yuéTom nMeroLumxcs 3aaay oTpaboTKU Ha TpeHaXEpax B yCI0BUAX
NMOHWXEHHOW OCBELEHHOCTH, MCMONb30BaHbl BUAEOKaMepbl NOBbILIEHHOW YyBCTBUTENIBHOCTH
M UCTOYHUKM NIOKa/IbHO NOACBETKU perynnpyemoii MolHocTu. O6paTHyio CBA3b OT pyKOBOAM-
Tena pabot k obyuyaemMoMy Bogonasy obecneynBaeT ruapoaKkycTUHecKas CTaHLUMA CBA3MN 3BYKO-
BOr0 Avana3oHa (MoABO/HbIN FPOMKOrOBOPUTESIb), C MOMOLLLIO KOTOPOrO B PeXUMe peanbHoro
BpeMeHU obyyaeMblii NonyyaeT Bce KOPPEKTUPYIOLLME YKa3aHuA. TakuM 06pa3oM, HecMOTpsA Ha
paboTy B BOAHOW cpeae, MMeeTcsA NONHOGMYHKLUNOHANBHBIN U AeACTBEHHbIN KOHTPOJb y4ebHo-
TPEHMPOBOYHOTO NpoLiecca.

Kpome Toro, BBeAieHVe BAeOKaMep B KOHCTPYKLIMIO TaKUX TPEHAXEPOB, KaK MaKeT TopneAHOro
annapata n MaKeT cnacaTe/lbHOro Jt0Ka, He TOJIbKO M03BOJIAET KOHTPONIMPOBaTh AecTBUA 00Y-
4aeMoro, HO U yNy4LuaeT ero obLLee COCTOAHME, MOCKOJIbKY KOMMEHCHPYET NCUXON0rMYecKoe Ha-
NpsXXeHWe YeN0BeKa, HAXOAALLEroCs B 3aMKHYTOM M OrpaHMYeHHOM no rabaputam o6bEMe.
HemanoBaxHbIM ABNAETCA M TOT aKT, YTO BCA MHGOpMaLus 06 y4eGHOM UAK TPEHUPOBOYHOM
3aHATVN JOKYMEHTUPYETCA U UCMONb3YyeTCA B AajbHeNLWeM ANA TwaTenbHoro pasbopa aei-
CTBUIN 06y4aeMoro noce 3aHATUA, a TaKKe ANA NOArOTOBKM APYrvX 3aHATWIA C AeMOHCTpaumeit
XapaKTepHbIX OLWNOOK UV NPaBUIbHbIX AENCTBUIA.

B pe3ynbrare npumMeHeHUs NpUBeAEHHBIX TEXHUYECKMX PeLLeHMiA, Kak NoKasan 6onee yeM nATu-
NeTHWI onbIT 3kennyaTauum MOYTK B nospasaeneHnAX 3aKa3umka, 3HaunTeIbHO BO3pocna 3¢-
(heKTUBHOCTb NOArOTOBKM M MO/ AePXaHNs HaBbIKOB BOZ0/1a30B.

3A0 «HayyHo-npou3BoACTBEHHOE NpeanpuaTue
noaBoAHbIXx TexHonorum «OKEAHOC»

194295, Poccus, Cankt-lNetepbypr, yn. Ecenuna, 4. 19/2
Ten./bakc: +7 (812) 292-37-16, e-mail: office@oceanos.ru
http://www.oceanos.ru

OCEANOS
N

14 HOBbLI 0BOPOHHBIN 3AKA3 CTPATEFUMU | 02 | MAIT 14

§CONI

Boris Gaykovich, Deputy Director General of JSC “NPP PT
“Oceanos”, Associate Professor of Department of Oceanic Equipment
and Marine Technologies of State Marine Technical University of St.
Petersburg, Member of Register of Experts in Oil and Gas equipment
of the Russian Federation, Candidate of Engineering Sciences

TECHNICAL SOLUTIONS FOR
ENHANCING EFFICIENCY OF USING
MULTI-FUNCTIONAL TRAINING FACILITIES

Incorporaﬁon of training facilities into activity of any divisions and or-
ganizations features, as a rule, the first-priority target of maximum in-
crease or reliable maintenance of the personnel qualification level. In
order fo support this task, the up-to-date facilities feature structures and
get furnished with simulators providing conditions for exercising typical
or specific actions directly by an expert, as well as the information field
for the fraining process supervisors with the aim of general control and
corrective instructions.

An example of solving tasks for ensuring efficiency of training experts is
the multi-functional training facility (MFTF) manufactured on the basis
of license agreements with JSC “NPP PT “Oceanos”, enterprises JSC
“NPP “Raduga” and JSC “Concern “Oceanpribor”.

Specific features of training divers involve conducting activities in water
environment with encumbered full-scale access to a trainee in the simu-
lators and most frequently a chance for correcting frainee’s activity is
fully unavailable until the latter presents the intermediate or final results
of activities performed in the simulators.

Taking into account these specific features, a design of the pool basin
and the simulator MFTFs are made fo provide a full coverage of video
monitoring areas. The video cameras are installed both in the recess-
es of the pool basin walls and on the simulators proper. The mutual dis-
position thereof has been carefully elaborated, in order to provide for
the coverage of monitoring areas and ensure a broad picture of what is
going on in the course of training on the monitors of the Task Supervisor
“video wall”. Taking into account the available tasks of exercising in the
simulators under poor-illumination conditions, the high-sensitivity video
cameras have been used as well as the sources of local illumination with
adijustable power. In order to ensure the feedback from the Task Super-
visor to a diver being trained, a sonar communication set of audio-fre-
quency range (underwater loudspeaker) has been used, which helps a
trainee to get all corrective instructions online. Thus, despite conduct-
ing activities in water environment, the full-service and effective moni-
toring of the training process has been provided. Besides, the incorpo-
ration of video cameras into design of such simulators as the “torpedo
launcher mockup” and the “escape and rescue hatch mockup” helps not
only supervise the trainee’s actions but changes a psychological state of
the trainee himself for better, since it compensates for his state of ten-
sion in a closed and restricted volume as far as the overall dimensions
are concerned.

By no means unimportant is the fact that all the information about frain-
ing or conditioning exercise is documented and used in future for thor-
ough investigation of the trainee’s actions after the exercise, as well as
for preparation to the other exercises involving demonstration of the in-
dicative mistakes or correct actions.

The efficiency of training and maintaining the divers’ skills has been im-
proved essentially resulting from the use of the foregoing technical solu-
tions on the basis of more than a five-year period of MFTF operation in
the Customer's divisions.

JSK «Scientific-and-production Enterprise

for Underwater Technologies OCEANOS»

19/2, Esenina Str., 194295, Saint-Petersburg, Russia.
Tel/fax +7 (812) 292-37-16, e-mail: office@oceanos.ru
http://www.oceanos.ru



ITo pacriopsxeHUIO ¢
[IpaBuTenbCcTBa
Poccurickou ®enepaniuu

IV MexnyHapoaabivi Popym
«MopcKaa nuHaycTpusa Poccum»

20-22 maa 2014 | Mocksa | Toctunbiu JIBop

BBICTaBOYHAS SKCHO3UINA BeAYIINX POCCUIICKIX U 3apYOe’KHBIX MPeAIIPUATHI OTPacin
CrenyiaJibHbIe SKCIIO3UITAN:

IIpodeccronansrHbIe KOHKYPCHEIE I[POrPaMMBI:
® PernoHoB Poccun

° leqmee TEXHUYIECKOE peIIeHrE B obacTu

¢ CyoCTpOoeHre B UHTePeCcax OCBOeHUA CYAOCTPOEHUA U MOPCKOM TeXHUKU

reb()OBBIX MECTOPOXKIEHUN ® DIuTa CyJOCTPOUTEIHHOMN IIPOMBIIILIEHHOCTU

e KoMIUIeKTyromye 1 TeXHOIOTUM baaTuiickux cTpad

ITTrpoxoMacmrraGHasA JieJIoRas IporpaMMma:

® AKTyaJIbHbIE BOIIPOCHI U IEPCIIEKTUBEI B OOJIACTH PAa3BUTHA IPAXKAAHCKOTO CYJOCTPOeHs; ® OpraHu3ans
MIPOM3BOJCTBA 3aPyOeKHBIX KOMIUIEKTYIOIINX B 0COOBIX SKOHOMUYECKUX CYyAOCTPOUTEILHBIX 30HaX; ® Pa3BuTHe
CyZOCTPOEHUA B YBsA3Ke C TOTPeOHOCTAMY He(pTera3oBoro CeKTopa M MPoeKTOoB Ha Ienbde; ® BHenpeHue
MYJIETUMOJAIBHBIX TPAHCIOPTHOIOTUCTIYECKIX IIEHTPOB; ® [I0ATOTOBKA KaAPOB AJIA CYAOCTPOUTETHHOM
MIPOMBIIIJIEHHOCTH, MOPCKOTO ¥ PeYHOT0 (h1oTa

Mopckas ungycrpus Poccun

ITo Bompocam y4yactusa B Popyme obGpamairech:
Poccus 109382 MockBa, MapuytonbcKas yiI., 1. 6, od. 28
+7 (495) 980-45-66 | forum@mir-forum.ru
www.mirforum.ru

OdurmanbHas MoAeP>KKa M OPraHU3aTOPBL:

¥ 9 uHWKYPC' 2N,

— Meradkcno

Mopckasa Kouterua MUHUCTEPCTBO MuHuCTepCTBO desepanpHOE areHTCTBO OAO «OCK» TK «PocTexHOMIOTHN» ITHUHU «Kypcr 000 «Meradxcno»
nipu [IpaBuTesnscTBe PO TIPOMBIIUIEHHOCTH TpaHcropTa P® MOPCKOT'O U PEYHOTO
FE— Tpancriopra MAY'14 | 02| NEW DEFENCE ORDER. STRATEGY 15



EMYYIKIAHBI MOPSA

30—31 Masi 2014 roaa HaxMMoBCKOe BOEHHO-MOPCKOE yumnnulie B ropoae

Ha HeBe, eAMHCTBEHHOE B Hallleil CTpaHe 1 B MUpe yyebHoe 3aBeaeHne
TaKoro poaa, OTMETUT CBOE 70-N1eTne. ITa UCTopuYecKas aaTta namsaTHa

ANS MHOTMX €ro MUTOMLLEB, MOCBATUBLLMX CBOI XU3Hb CyKeHuo OTedecTBy
Ha mope. BCEé 310 Bpems npeporatnea NoCTynaeHus B yumnuiie Obina otTaaHa
MasbyMKaMm U1 OHOLLIAM B BO3pacTe OT 11 710 15 NeT. W ToNbKO B 2009 rogy,

B roj 65-netHero o6unes HBMY, B 7 1 8 knacchl 6bin Npon3BeAEH Habop
[IEBOYEK — 24 BOCMNUTAHHULbI. epBbIi BbIMYCK AeBYLLUEK-HaXIMOBLLEB
COCTOSICA B 2013 rOfly, @ B 2014 rofly HacTana oyepe/b BTOPOro — bunenHoro.

AOMY «ABPOPbI»

Fonyboe 3aaHve Bo3/e NereHaapHoro Kpen-
cepa «ABpopa» XOPOLIO 3HAKT He TO/NbKO
B [MeTepbypre, HO 1 Aaneko 3a ero npegena-
MW. 3Ta KOMMO3ULKA CTana OAHON U3 BU3UT-
HbIX KapToyek ropoaa: KOHOCTb 1 BeyHoCTb,
[Jom 1 Kopabb... [lom 3T0T — 1 eCTb CaHKT-
netepbyprckoe  HaxMMoBCKOE  BOEHHO-
Mopckoe yunauue. LWWnunb 3paHna BeHyaer
6poH3oBas ranepa nog AHapeeBckum tna-
rom, rnaBHbli dacag ykpaiweH 6poH30BbIM
6ioctom Metpa | ¢ Hagnucbio «OTuy Oteve-
cTBa». A pAAOM HaxoAMUTCA AOMUK OCHOBaTe-
na Poccuitckoro dnota — nmnepatopa u ca-
mognepxua lMetpa l.

3aaHue 6b110 3a/10KEHO KaK ropoacKoit Yun-
NNWHBIA AOM MM. umnepatopa fetpa Be-
NIMKOTO U MocTpoeHo K 200-netmio CaHKT-
Netepbypra. Mocne peBofOUMM B 34aHUM
HaXOAMNCA AETCKWiA NpUIoT, a 3aTem obLe-
obpasoBaTtenbHas cpefHas Wwkona N2 85
leTporpaackoro pavioHa. B nepsbin rop
Benukon OteuyectBeHHOW BOWHbI Tam hop-
MWUPOBaANCh YacTM HAPOAHOTO OMONYEHUS.
[HEém  poxpeHua  yyunuwa  cyuTaertcs
23 uioHa 1944 ropa, Korpa Bbllwen npukas

HapogHoro komuccapa BM® CCCP N2 280
«0 HaxMMOBCKUX BOEHHO-MOPCKUX Y4unu-
Wax». IT0 He NpocTan [aTa, a ewe v LeHb
poxgaeHua agmupana I1. C. Haxvmosga. lNep-
Boe yuyunuuie 6bino cozgaHo B T6unucu
(1943), BTopoe — B Pure (1945). K KoHuy
1945 ropa yyunuy ctano Tpu, U OHW Npw-
HMManu B NepBylo oYepeab AeTeil BOeHHOC-
aywaumx BM®, nornbuwmx B roabl Bennkon
OTeYyeCcTBEHHOMN BOWHBI.

B 1950-e rogpl 6bin0 pachopmupoBaHo
pUXcKoe HaxvMOBCKOe yyunuuie — Ha ero
6ase ObiNO peweHo opraHW3oBaTtb Bbic-
lWee BOEHHO-MOPCKOE yyuauile noaBOAHO-
ro nnaeaHusA. Ta e yd4actb nocturna To6u-
nnccKoe HaxumoBsckoe yumnmuie, Gonbluas
YacTb €ro BOCMUTAHHWUKOB GbiNn nepesene-
Hbl B JleHuHrpaga. B 1955 roay B JleHunHrpa-
ae 6b11 BO306HOBNEH NpueM B 5 Knacc 1 BBe-
néx 11 knacc.

B 1960-e roabl coctoanocb oyepegHoe co-
KpalleHne BOOPYKEHHbIX CUA, N HAA €AWH-
CTBEHHbIM HaxMMOBCKUM y4uauLLem ctanm
crywarbea Tyyn. Kak rpom cpeau sicHoO-
ro Heba npo3By4yan NpuKas MUHUCTPA Mpo-
celeHns PCOCP n rnaBHOKOMaHAaytoLle-
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ro BM® ot 27 masi 1960 roga o pocnycke
JleHnHrpaackoro HaxMMOBCKOro BOEHHO-
MOPCKOro yynauiia u nepeopmmpoBaHum
€ero B WWKONy-uHTepHat. Bcé Buceno Ha Bo-
NOCKe, W Cnac NonoXeHWe HayanbHUK y4u-
Ana KoHTp-aamupan puropuin EBTeeBuy
[PWLLEHKO, KOTOPbIA CMOT BbIATM Ha OAHO-
ro U3 YNeHoB NpPaBUTENbCTBA, YEN CbiH 1ETOM
1960 ropga nmoctynan yuunauuie. 3TUM HO-
BMYKOM OKa3ancCA POACTBEHHWK TOrpalliHe-
ro npeacepatens Cosera MuHuctpos PCOCP
A. C. NonsaHckoro Cepren MonsiHckuin. Mpu-
Ka3 6bl1 OTMEHEH, M yuYuauLLE NPOAOMKUIO
CBOI0 paborTy.

KPYTbIE NOBOPOTbI

2009 rop ctan 3HaKoBbIM AnA HaxMmoBCKO-
ro Yy4MnuLLa, Ho He TONIbKO B CBA3M C TEM, YTO
B TOT rof, 0TMeyanocb 65-netne co gHA ero
o6pasosaHus, a eulé 1 NoTtomy, 4to B 3TOT
nepuos NPoV3OLLMN 1Ba COBbITUS, KOTOPbIe
NOJSHOCTLIO NepeBepHyn 6onee Yem nonyse-
KoBble Tpaguumu yunnuwa. B BC PO nonHbim
XO/10M Lina pedopma, B BOEHHbIX y4ebHbIX 3a-
BeAeHusAX opuLepcKne AOMKHOCTU KOMaHA-
HOro 1 npotheccopcKo-npenosaBaTenbCKoro



cOCTaBa 3aMeHANNCb FPa¥AaHCKUM nepco-
Hanom. KocHynocb 310 1 HaxnmoBCKOro yuu-
avwa: oduLepbl-BoCnMTaTeNnn, KOMaHaupbI
poT, BOEHHOCHy}alme yyeGHoro u cTpoe-
BOrO OTAE/0B BO rNaBe C HayalbHUKOM yuu-
NVILLA U ero 3amMecTUTENAMUN CHAW NOTOHbI U
nepeoAentch B UMBUIbHbIE KOCTIOMbI. Bnep-
Bble 3a BCIO MCTOPUIO yuymnulia HavyanbHU-
KoM 6bln Ha3HayeH oduLep 3anaca — Kanu-
TaH 1 paHra Hukonan Hukonaesuy AHapees,
BbINycKHMK JIHBMY 1971 roaa.

BTopoe cobbiTMe — nocne HEOAHOKPATHbIX
npopaboToK M cornacoBaHuit 6bin peLéH,
paHee «HenoAbEMHbIN» ANA TOFO BPEMEHU
Bonpoc: npukasom MO P® N2 996 ot 10 aB-
rycta 2009 roza 6bin pa3peLlléH npuém Boc-
nUTaHHWL, — leBoYeK 14-15 netB 7 1 8 Knac-
cbl, no 12 yenosek. 370 pelweHne Gbino
COBEPLIEHHO HEOXMAAHHbIM, HO NPUKasbl
He obcywpatoTcs. TpebGoBanoch KapanHab-
HO NMepecMOTpeTb CUCTEMY pa3meLleHuns fe-
BMYbEr0 KONNEKTUBA, NOAOrHaTh (hOpPMEHHoe
06MyHAMpPOBaHKE, OpraHM30BaTh Y4eOHbIN
npouecc. 3TO Cepbé3Hble MeponpuaTUs,
a CKONMbKO BO3HUKANO MeNKUX, ObITOBbIX,
KaXaoAHeBHbIX Npobiem, He cYecTb.
[epsonpoxofuam 1  nepBOOTKpbIBaTe-
NAM BCerfa Henerko, Hy a ABYM [JIOXUHaM
LEBOYEK-HOBOOpaHLIEB CPEAM YEeTbIPEXCOT
Masnb4yMKOB-NOAPOCTKOB, MHOFME K3 KOTO-
pbix nocne 5—6 netT NpebbiBaHUs B yunuile
cunTanu cebs ye «MOPCKUMU BONKAMU», U
nofaBHO HenpocTo. [leByata Besae Ha Buay
1 BCEraa HaxoAAaTCcA NOA NPUCTanbHbIM IOHO-
WweckMm oKom. W 3pecb, 4YTO HasbliBaercs,
HaJl0 MapKy fiepxatb, cebs 1 NoApyr He cae-
naTtb 06LEKTOM HacMelleK U KpUTUKU. U oHK
AECTBUTENbHO CTapanncb, NPUNEXHO U
ycepAHo L06MBannCh XOPOLIUX Pe3ynsTaToB

B y4&6e, y4acTBOBaA/M B WKONbHbIX ONUMMN-
afiax, Hay4yHo-NPaKTUYECKUX KOHbEepPEeHLMAX
CTapLIEKNACCHUKOB, 3aHUMANIUCh B KPYMKKaX
U CEKUMSAX.

[leBOYKM HM HA MOTYy He OTCTaBanu oT nap-
Hel no r3nYeCcKon NoAroTOBKE, a B NErKOn
aTneTvKe, NNaBaHUM, NbKax U cTpensbe n3
NHEBMATUYECKOrO OPYMS MHOTME W3 HUX
NoNY4YUNN IOHOLWECKKE pa3pAabl. [locne AByx
NeT y4yEObl AEBOYKM Hayuunncb pasbuparb
1 cobupatb C 3aKpbITLIMU Fla3amn aBTomar
KanawHukoBa, 3Hanu ycTpoicTeo kopabns
W WAIOMNKK, BRagenu GnaxHsim cemadopom.
Ha cTpoeBbIX 3aHATUAX AEBUYMIA B3BOA OT-
Anyancs 06pasLoBoi BbINPABKOWA U NOATS-
HyTOCTbI0. Mpoxoas cTpoem no [eTpoBcKon
HabepexHoIi, OHW ByKBaNbHO 3aBOpPaXMBa-
7N NPOXOXMX. W TONbKO M3-32 Mano4ncneH-
HOCTU He Nonanu Ha napaa Ha KpacHoit nino-
waau.

OHM BbIIN NEPBBIMU

BbicTpo nponetenu yetbipe roga y4ebnbl. Ha-

CTano Bpemsa BbiGpaTb rNaBHOE: KeM CTaTb

“ Yyemy nocBatUTb cebs. ComHeHus 6biam

Y KaX[oM 13 BbINYCKHUL, HO BbIGOP caena,

M OH CTaNn TOYKOM OTCYETA ANA BCTyNNEeHWs

B CaMOCTOATE/bHYI0 XU3Hb. Kak oHa cno-

UTCA, NOKAXeT BPeMs, a Ha CTapTe BbIrns-

VT TaK:

® Mapusa AHApYC OKOHuYMna yymnauiye ¢ 30-
noToi meaansto, noctynuna B Cr6rMy Ha
harynbTeT NpUKNagHo GU3NKM U marte-
MaTUKM.

® Buktopus banaH okoHuuna yunnuuie c ce-
pebpsaHoii Meaanblo, YAOCTOEHA 3BaHWs
«Haxumosel roga — 2011», noctynuna Bo
BMA um. C. M. KupoBa Ha neyebHbiin da-
KynbTeT.

Jesouku, noctynuswmne 8 HBMY B 2009 roay. B nepsom psgy (cnesa HanpaBo): Bnagucnasa
KasaueHko, lapba 1ByxkunbHan, Annna banbukosa, AHHa KonapaTbeBa, Enena Wuno, Mapus
Anapyc, Buktopus banan, EnvsaBeta MiBaHoBa. Bo BTopomM paay (cneBa HanpaBo): AHacTacus
Monoga, KOnua YepHak, Anactacua [lbakoHoBa, AnnHa Kapnosa, EneHa Piomuna, BukTtopusn
UniowwHa, Buktopua Yymakoa, Mapua Bo3sbika, Onbra mutpuesa, AHactacusa Kosnosa

STRATEGY

e Mapusa Bosbika noctynuna B KyGaHckuit
MEAULMHCKNIA UHCTUTYT Ha nedvebHoe OT-
AeneHve.

e Onbra mutpuesa noctynuna B CM6 MMA
um. C. O. MakapoBa Ha CcypaoBoOAWTENDb-
CKUI hakynbTeT.

e Hatanbs YepHbiwosa noctynuna B Cre6ry
TeneKoMMyHuKaumn num. M. A. boHy-Bpy-
eBuYa Ha (aKynbTeT MHHOKOMMYHUKALN-
OHHBbIX CETeN 1 CUCTEM.

e Enexa Wwuno noctynuna B punman Poctos-
CKOrO roCyAapCTBEHHOr0 3KOHOMMWYECKO-
ro yHusepcuteta B r. CanbCKe Ha 3KOHO-
MUYeCKNIA haKynbTeT.

e AneHa lNonbckas — BuLe-cTaplwmHa 2 cra-
TbU W nAep rpynnbl, a Takke AHHa KoH-
fpatbeBa MOCTYNUAW B aKajemuio CBA3N
um. C. M. ByaenHoro.

e AHactacus Ko3snoBa, «cepebpsiHblii ronoc
HBMY», npogomkuna obyyeHue B IYAI.

® ExartepuHa JlornHosa, nmetowlas cnopTme-
Hble pa3spsabl no 6opbde A3toao n cambo,
noctynuna B dunnan Poccuiickonn Tamo-
EHHON aKagemun Ha rpuanyeckun da-
Ky/nbTeT.

e [lapbsa CnuykuHa noctynuna B Poccuinckui
YHUBEpCUTET ApYHKObI HAPOAOB Ha thaKyNb-
TeT NPUKNaAHON HU3MKM 1 MaTEMATUKN.

* Enusaseta MBaHoBa noctynuna B Yens-
OUHCKMIA MHCTUTYT tOYPIY Ha dakrynbtet
NpaBOOXPaHUTENbHOW AeATENbHOCTH.

Moxenaem e MM CYacTIMBOrO NnaBaHWA

B MMpE HayKu, TBOPYeCTBa, BOEHHOW U rocy-

AapCTBEHHOMN CyMObl.

BPEMSA BbIBPAJIO NX

HblHewHe BoCNUTaHHMLbLI HaxMMoOBCKOro
yuunuwa — AOCTOVHble MPEeMHULbl CBOUX
npejlwecTBeHHUL, UM TOXe eCTb Yem rop-
ANUTbCSA. 3a roapbl y4€6bl OHU 3aKanunuch du-
3UYECKM, WHTENNEKTyallbHO W HPaBCTBEH-
HO, MO3HANM COMb U NOT MOPCKOW CAyXObl,
ajantupoBanucb B Konnektuse. besycnos-
HO, BCE A€BOYKM pa3Hble, CO CBOMMM XapakK-
Tepamu, YasHUAMU U Npobaemamu, MbICIs-
MU ¥ NOCTYNKAMM, HO Y HUX OAWH CTEPXKeHb:
«Yn3Hb — PoanHe, 4yecTb — HUKOMy!»

B 2014 ropy yunnuile NpoBOAWUT NOCNEAHWIA
BbINYCK €BOYEK-HAXMMOBLIEB, YXKe Npu apy-
rom HayanbHUKE — UM CTaNn KOHTp-agmupan
3anaca Anekcen bopucosuy Cypos. Ho, uto
npvmeyYaTtefibHo, OH TOXEe HaxMMoBel, Bbl-
nycKHWUK 1976 ropa. Kcratu, rog BbinycKa fe-
BOYEK TOXe obunenHsli: HBMY ncnonHser-
ca 70 nert.

Mpoiias NATUNETHWUIA Kypc 06yyeHus, B 06u-
NenHOM rojy BbINYCKAKTCA U3 yymauwia
11 BocnutaHHuL, (oaHa 13 feBoyeK 6bina Bbl-
HY)XeHa YATW N0 He 3aBUCALLMUM OT Heé 06-
CTOATENLCTBAM).

Enena BactpakoBa — cnopTcMeHKa, Heopa-
HOKpaTHO 3alMliaBluas 4YecTb yymauwia
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CTPATETMN

Ha COpPeBHOBAHWAX MO NErKoM atneTnke u
NblKaM, NPUNEKHAA yYeHuua, y4acTHMULa KOH-
LLepPTHbIX MPOrpamm, KOHKYPCOB 1 TeaTpanbHbIX
NOCTaHOBOK.

AnvHa baibuKoBa HarpawpaeHa nnM4Homn ¢orto-
rpacmen y pasBEPHYTOr0 3HAMEHW yyuauwa
3a [LOCTUTHYTbIE ycrexu B y4ébe 1 NpuMepHyo
OMCUMNNHY, Y4acTHULA HayYHO-NPAKTUYEeCKUX
KOH(epeHLMI No UCTOPUK, pernoHanbHbIX de-
CTUBaNEN, KOHUEPTHbIX M CMAOPTUBHBLIX MpPO-
rpamm.

[Japbs [IByxunbHaa — MbiCIUTENb 1 NO3T, TpOra-
TenbHas Jinza bpuuknHa u3 cnextakna «A 3opu
34ecb Txue», obnafaeT HesaypaAHbIMK CMo-
COBHOCTAMM ryMaHWUTapHO-TBOPYECKOM Hanpas-
NEHHOCTU.

AHactacua [lbAKoHOBa — CMOPTCMEHKa, Cce-
PbE3HO 3aHMMaeTcs nnaBaHWeM W nonuarno-
HOM, HEOAHOKpaTHas y4acTHMLA CMOPTUBHBIX
1 BOEHHO-CMOPTUBHbLIX COPEBHOBAHWUM, ropoj-
CKMX, 06LEePOCCUNCKUX, MEXKAYHAPOAHBIX BO-
€HHO-NATPUOTUYECKMX U TBOPYECKUX MPOEKTOB.
Buktopua WnwownHa — oTtanyHMua, npu3HaH-
HbIA IMAEep yYnnuLLa no NcTopun, NpusEp n nay-
pear MHOTUX NPeAMETHbIX 0MMNMag, NobuT Bo
BCEM HafEXHOCTb M OCHOBATENbHOCTL, 0bnaaa-
€T pa3BWTbIM YyBCTBOM A0Ara.

AnvHa KapnoBa ¢ uHTEpecom BocCnpuHUMaeT
BCE HOBOE, W3HEPaL0CTHA, OT3bIBYMBA, IMOL M-
OHanbHa, NpoLUna NoHbIA Kypc 06y4YeHus B ne-
farornyeckom teatpe «[laysa», 3aHMmanachb ne-
HMEeM B XOpe 1 BOKaNbHbIX rpynnax, yyactHuua
TPEX UCCNef0BaTENbCKUX IKCNEANLUIA.
BnaguncnaBa KasauyeHKo HarpamzeHa fM4HOM
cdotorpaduert y pa3BEPHYTOro 3HaMeHW yuu-
JMWA 3a AOCTUTHYTble ycnexu B y4ébe u npu-
MEPHYI AUCUMNANHY, OTJWYHBIA CTPENnoK U3
NHEBMATUYECKOTO OPYXMUs, 3aHMManacb B BO-
KaNbHON W TeaTpanbHON CTYAMNSAX.

AHacTacua lonoBa HarpaxaeHa An4Hon ¢oto-
rpaduen y pa3BEpHYTOro 3HaMeHU yymunuila 3a

Cnesa HanpaBo: Buktopua MniowwHa, EneHa bactpakosa, AHacTacua [lbAkoHoBa, AHacTacua
Monosa, lapba 1ByxunbHan, Bnagucnasa Kasauenko, Anuna baibukosa

JOCTUTHYTbIE yCnexu B yyébe 1 NpUMepPHYI0 AUCLUMMANHY, Y4aCTHULA LWKOMbHbIX ONUM-
nuag no 6uonorum 1 xummu. Npotwna NoaHbIA Kypc 3aHATUIR B aHcambie CNopTMBHOIO
6anbHOro TaHua 1 negarornyeckom Tearpe «Maysa.

EneHa PlomnHa — Npu3HaHHbIVA NMAEp Mo CMOPTUBHON cTpenbbe, NpoLuna NosHbIA Kypc
3aHATWIA B CTPENKOBOM Kybe «Tpaguuusy», UMeeT 2 B3pOoC/blii pa3psz no NonnatioHy.
tOnus YepHsKk — HarpaxaeHa nMyHoi Gotorpadueit y pa3BEpHyToro 3SHaMeHM yunnuiLa
3a [JOCTUTHYTbIE yCrexu B y4ébe 1 NpUMEpPHYI0 AUCUMIMHY, NPOLLAA NOJHbIA Kypc 06-
YYEHWS B CTPENKOBOM Knybe, MMeeT 2 B3pOC/blil pa3psjd No NoAUatioHy, 3aHMManach
B BOKANbHOW 1 TeaTpanbHOW CTYANUAX.

Buktopusa YymakoBa — HeogHOKpaTHaa y4acTHULA KOHLLEPTHbIX NPOrpamm U cnekra-
Kneii, rnyGoKO YyBCTBYIOLAsA CBOMX repOUHb, HEMOCPEACTBEHHANA M YyTKANA K OKPYyMKa-
oMM,

BoT Takue aeBo4Ku 3akaHumsaoT HBMY B roa ero 70-netHero tobunes. Ml HeT COMHeHUs,
4To UMK ByaeT ropanTeca ntoboe yyebHoe 3aBeaeHue, OHW He MOABEAYT M He cnacytoT
nepea TpyAHOCTAMK. 3aKanka HaxrMoBCKOro yunnuLua, ero ayx, ero TpagnLMm ocTaHyT-
CA C HUMM HaBcerga, a hopma 1 3Ha4oK 06 OKOHYaHMUM yynnuiLa byayT XpaHUTbCS Aoma
Kak camble 0porue pennkemm nx hioTCcKoM ioHocTU. B 1o6pbIi nyTb, feByatal
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MEX/YHAPOAHAA KOH®EPEHLMA MO NOABOAHBIM
TEXHONOTMAM NPONAET B « KOPABEJIKE»

2-4 wioHa 2014 ropa B CaHKT-leTepbyprcKom rocyaapciBeH-
HOM MOpCKOM TexHudeckom yHuBepcutete (CMG6IMTY) coctouT-
€A MeXpyHapoaHaa KoHdepeHUUA NO NOABOAHBIM TEXHONOIM-
Aam SubSeaTECH-2014. 310 Tpetba nocie SubSeaTECH-2007
u SubSeaTECH-2009 koHdepeHuus 3Toi cepuu, OpraHusyemas
CM6rMTY COBMECTHO C HayyHO-TEXHUYECKMM o06liecTBom CyAo-
ctpouteneit (HTOC) P® umenu akaa. A. H. Kpbinosa npu yyactum
O6uecTBa NOABOAHLIX TeXHONOrMiA BenukoGputaHuu, Accouma-
UM pasBUTUA MOUCKOBO-CNACATE/IbHOM TEXHUKM U TeXHONOrui
1 UHCTUTYTa MOPCKOTO MHXKMHUPUHTA, HAYKKU U TEXHONOTUI.

TemaTuKa KoHdepeHL MM NOKPbIBAET LUMPOKUI CMEKTP HanpasneHui,
BK/MOYAs MOABOAHble annaparbl (KOHUEenuuu, npoeKTbl, KOHCTPYK-
umu), ux noacmcrembl (TMAPOAMHAMMKA, MPOYHOCTb, ABUKUTENM,
ynpaB/ieHWe U MaHEeBPUPOBAHWE, UCTOYHUKUN IHEPTUM) U NPUMEHE-
HU1e, a TaKXke CUCTEMbI NOABOAHOMN A0OLIYM U TPAHCNOPTUPOBKM UC-
KOMaeMmbix.

B cOOTBETCTBMU C YCTAHOBMBLLENCA TPAANLMEN NPOBELEHUA MEXAY-
HapOAHbIX TEXHUYECKUX KoHdepeHumin B CM6IMTY nnaHupyetcs
6onee AecATM NNeHapPHbIX JOKNAL0B Beaylimx cneuuanmcros. Cpean
nneHapHbIX AOKNAAYMKOB: HAYYHbI PYKOBOAMTENb KPbINOBCKOTO ro-
CyAapCTBEHHOro Hay4HOro LeHTpa B. I. Xopowes, reHepanbHbli au-
pektop OAO «THUHIW» C. T. Anekcees, npe3unaeHT Accoymanmm pas-
BWTUA MOMCKOBO-CNAcaTeIbHOW TEXHUKN 1 TexHonorui B. H. ntoxuH,
BuLe-npe3naeHT Komnanun «lacco Cnuctem» Anax Xyap, reHepansb-
Hbin pgupektop OAO «leHTp cyaopemoHTa ,,3BE3a04Kka“» B. C. Hu-
KUTWH, coyuypeanTenb KomnaHum «BupmxuH Oweannk» Kpuc Yanw,
OGPUTAHCKNI aHanUTUK [IOoH BecTBy/, AMPEKTOP KUTANCKOro nccne-

[0BaTENbCKOrO LEeHTpa No CYyAOCTPOeHWto BaH YxeHbnuH, Anpex-
Top WHcTMTyTa Nnpobnem mopckux TexHonoruin ABO PAH JI. A. Hay-
MOB, TEXHUYECKUI JUPEKTOP MEXAYHAPOAHOIo KOHcopumuyma «Hopa
Crpum» C.T. CepaloKoB 1 apyrve Beayuwime cneunannctsl. Kpome
nAeHapHbIX NPefyCMOTPEHbl N CEKLMOHHbIE 3acefaHnsa no Hanpas-
NeHnsM paboTbl KOHdepeHLUU.

Cpean opraHu3auun-y4aCTHUKOB TaKuWe 3HameHuTble npeanpus-
A, Kak KpbInoBCKUiA rocyaapcTBeHHbIA HayuHbln LeHTp, OAO «LKB
MT ,,Py6ut“», OAO «CMMBM ,,Manaxut“», OAO «Agmupanteiickme
Bepdu», OAO «LTCnC», OAO «KoHuepH ,,Ipanut-Inektpon“», OAO
«UHWN ,,3nektponpubop“». MpeaycMoTpeHbl Npe3eHTalUmMmn Komna-
HWUIN, NPeACTaBAALWMNX NPOrPaMMHbIE UHCTPYMEHTbI MHXEHEPHOro
aHanu3a B NPUNOXKEHNN K CYAOCTPOEHUIO 1 OKEaHOTEXHUKe, Cpeaw
KoTopbix oTMmeTM MSC.Software Corporation n AVEVA.

Cpasy no okoHyaHun SubSeaTECH-2014 5 wioHa B LieHTpanbHOM
BOEHHO-MOPCKOM My3€ee COCTOMTCS BTOPOW MEXAYHapPOoaHbIn Popym
MOJIOAbIX MOPCKUX NUAEPOB, opraHusyemblii CMG6IMTY u HTOC
um. akag. A. H. KpbinoBa npu nopgepxke MopcKoro coseta mpu
npaeutenbctBe CaHkT-Netepbypra u MuHuctepctBa o6pasoBaHus
1 Haykn PO, dopym cobepéT oKoNo ABYXCOT CTYEHTOB, aCN1PaHTOB
1N MOOAbIX CNeLUanucToB MOPCKOTO MHXEHEPHOro HanpaBneHns v
CcTaHeT cBoeobpasHbIM hecTMBanem AOCTUKEHUN N MHHOBALMOHHbIX
UAen, ycTpeMnEHHbIX B Byayulee.

Poccua, 190008, CankT-TeTepbypr, yn. loumaHcKkas, A. 3

Ten./bakc: +7 (812) 714-29-23, e-mail: kvrxmas@yahoo.com (konun

Ha kvr@smtu.ru v pen2712@gmail.com ), www.subseatech2014.smtu.ru
KoHTakTHOe nuuo: npopekTop, npod. K. B. PoxxaecTBeHcKuin

HayyHo-TexHM4YecKoe obwecTeo cygocTpouTenei Poccumnckon @egepaumm
CaHkT-MNeTtepbyprckmia rocyaapcTBEHHBIM MOPCKOW TEXHUYECKMW YHUBEPCUTET
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ME}K.'I}"I-IHPI’.L"U-IHFI K{‘!]I(I}Ep&lll[”ﬂ Mo 1nmoJaBoIHbIM
texHosiorusm, 2-5 uronsa 2014, Cankr-Iletepdypr, Poccus

C yyacmuem OBwecTsa nogBogHbIX TexHonorui (SUT, BenukobputaHua)
U AccouMHaLMM PpasBUTHA NOMCKOBO-CNACaTENbHOW TEXHMKK M TEXHONOTMA

www.subseatech2014.smtu.ru
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Poccusn, 141981,
r.ly6Ha MockoBcKoi 061.,
yn. MpuGopocTtpoutenen, . 5
Ten.: +7 (495) 740-77-95,

+7 (496) 212-70-99
®dakc: +7 (496) 212-75-78

5 Priborostroiteley Street,

Dubna, Moscow Region,

141981, Russia

Tel.: +7 (495) 740-7795,
+7 (496) 212-7099

Fax: +7 (496) 212-75-78

E-mail: info@niiatoll.ru
http:\\www.niiatoll.ru

NnoABO/

Hay4yHo-uccnepoBatenbCKuUm UHCTUTYT
«Atonn», BxoaAawmm B OAO «KoHuepH
»MopuHdpopmcnctema — Arat*“s,
npeacTaBnser cob60i eivHbIA CNNaB HayKu
1 NPOU3BO/ACTBA, peanunsyLnii coyeTaHmne
MHHOBALMOHHbIX PELIEHNIN C MHOTONETHUM
OMbITOM CO3AaHMA TMAPOAKYCTUYECKNX
KOMMIEKCOB U CUCTEM. TexHosiormu,
pa3paboTaHHble B OAO «HUW , ATonn“»,
HaXOAAT NPYMeHeHMe Kak B 060POHHO
MPOMbILNEHHOCTA, TAK U B NPOM3BOACTBE
CMCTEM IpPa¥aHCKOro Ha3Ha4vyeHus.

HOBbIV OBOPOHHbIA 3AKA3 CTPATETUW | 02 | MA" 14

MOPCKOW KOHTPOJIb

CeroaHs OAO «HUW ,,Atonn“» — 6osblie, 4eM MPOCTO UHCTUTYT. ITO
ycrnewHas KoMNaHus ¢ pasBUTON NPOM3BOACTBEHHOMN 6a30ii 1 Co-
BpeMeHHbIMM Nabopatopusmu. 3aech TPYAATCs okono 500 coTpya-
HUKOB — KOHCTPYKTOPOB, P13NKOB-aKyCTUKOB, CXEMOTEXHWKOB, af-
rOpUTMIUCTOB, NPOrPaMMUCTOB.

«ATON1» paboTaeT ¢ KPYNHENWMMN OTeYeCTBEHHbIMI 3aKa3umKa-
MU, B TOM YMciie ¢ KOMNanuammn HedTerasoBoro cektopa. Cneyu-
anuctbl HAW npoBoasT uccnegosaHus n paspabarbiBaioT 060py-
noBaHue ana cbopa, nepepadn n o6paboTkM ruapoduUnyecKon
nHbopmaummn. MHorne TexHonorum «Atonna» UCMNONb3YIOTCA B CU-
cTemax 6e3onacHocTU. Hanpumep, cneumanbHble rMapoaKycTu-
YECKMe CUCTeMbl MO3BONAIT 3aWUTUTL NPUBPEXHbIE U MOPCKUE
COOPYXEHUA OT HeCaHKLMOHWPOBAHHOIO MNOABOAHOMO MPOHMK-
HOBEHUsi, a CeMCMOoaKyCcTUYeckue cuctembl obecneymsaioT oxpa-
HY CO CTOPOHbI cywn. OHM HAAEKHbI U NMPOCTbI B 06CAYKMBAHUM,
npW 3TOM M03BONAIOT 06HAPYKMBATL HapylIMTENeld Ha NoACTynax
K 06BEKTY 1 TOUHO ONPEAENsTb UX MECTOMONOMKEHME.
Cneymanuctsl «ATonna» He NPOCTO NpeanaraioT oTAenbHoe 060-
pyaoBaHue. HUWN paspabatbiBaeT KOMMJEKCHbIE CUCTEMbl Ha-
6nlofeHNA 3@ COCTOSIHUEM MOPCKUX U CYXOMYTHbIX 30H, 4TO
nosponseT fobuTbCA Henpes3onaEHHON 3 heKTUBHOCTM B 0be-
cnevyeHun ux 6esonacHoct. OfHO 13 TAKUX NPEANOKEHUN — Tex-
Honorus 060pyA0BaHMA KOHTPONMPYEMbIX NOABOAHBIX PAiOHOB,
HalweAwas CBOE NPUMEHEHME B TOM YMC/ie B 30He apKTUYEeCKO-
ro wenba Poccuu.

[ns 6e3ycNOBHOrO BbINONHEHWSA NOCTABNEHHON 3aa41 U JOCTUHE-
HWS MaKcuManbHoi 3 dektneHocTn cuctem, OAO «HUN ,,Atonn“»
obnagaer KOMNeTeHUMeN M BO3MOXHOCTAMM NPOBEAEHNSA TMAPONO-
TMYECKUX UCCNeOBAHWUA MeCTONoNOXeHUA 06beKTa U onpeaene-
HUA ONTUMaNbHbLIX TOYEK pasmelleHns cpeacTs HabntoaeHus. It
nccnefoBaHUsA NO3BOMAIOT MPOBECTU TOHKYIO HACTPOIKY 060pyzo-
BaHWA C Y4ETOM NPUPOAHBIX U TEXHUYECKMX YCNOBUWIA 3aiaHHOrO
paitoHa nocTaHoBkK. O6paboTKa NoNYYEHHbIX JaHHbIX BbIMOHAET-
€A C MOMOLLbIO CheLnanbHbIX MHPOPMALNOHHO-BbIYUCAUTENbHBIX
KOMM/IEKCOB, TaKKe pa3pabaTbiBaeMbix NpeanpuaTMem. TeXHONO-
rin, npeanaraemble «ATONNOMY, U3Ha4YanbHO pa3paboTaHsbl no 3a-
Ka3y MuHucTepcTBa 060poHbl PO, No3TOMyY 0TBEYAIOT BbICOYAMLLMM
Tpe6oBaHusM 6e30NacHOCTH, HAAEKHOCTU U 3 deKTUBHOCTU.



HAYKA N TEXHUKA

HekoTopble pa3paboTkyM MHCTUTYTA npeaHasHadeHbl Aas noayye-
HUA TEXHUYECKOW W 3Konoruyeckonm uHdopmauun. Hanpumep,
CTaHUMS KOHTPONA YPOBHEN LIYMOB MOPCKUX HedhTerasoBbiX KOM-
nnekcoB «CKL KoHTponb» no3sonser n3yyatb nofBOAHbIE LWYMb,
co3aaBaemble MOPCKUMM Mmiatchopmamu, NoABOAHLIMU AOObLIYHbI-
MU KOMNNEKCamMmn, MOPCKUMM 1 GeperoBbiMU MMAPOTEXHUYECKUMU
COOPYXeHUAMMN.

Bcé npeanaraemoe HUW «Atonn» obopyaoBaHue MMEET BbICO-
Kyl CTeneHb 3aBOACKOW roToBHOCTW. [peanpusaTue MmeeT MCnbl-
TatenbHylo nabopatopuio, B KOTOPYID BXOAAT KaK MpPOrpammHo-
annapartHble BbIYUCAWUTENbHbIE CTEHAbl A8 MOAENMPOBAHUA U
OTNajAKN CUCTEM MOA KaM/Oro 3aKas3ymya, Tak U UCMbITaTesbHble
CTeHAb! AN NPOBEEHNA KNMMATUYEeCKNX, MeXaHUYeCKnX, rnapas-
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JIMYECKUX U UHBIX UCTbITAHUA NPOM3BOANUMBIX U3aenuit. laboparo-
pu1s ocHaleHa CoBpeMeHHbIM 060pyaoBaHMEM BeayLUMX NPOU3BO-
AauTenei n akkpeauToBaHa B cucteme «060poHcepTUdUKar.
WHcTuTyT pacnonaraet NoAUrOHOM ANS NPOBeLeHNA HaTypHbIX M-
APOAKYCTUYECKUX UCMbITAaHUI B akBaTtopuu VIBaHbKOBCKOro BOLO-
xpaHununuwa. TuarenbHoe TecTMpoBaHe 060pyaoBaHMs No3BoaserT
rapaHTMpoBaTh CTabUbHYO PaboTy U TOYHOCTb U3MEPEHWUIA.

HUWN «ATONN» MOXHO Ha3BaTb YHUKANbHbIM U NO-HACTOALLEMY UH-
HOBaLMOHHbIM NpeanpusTuem. Cuctemsl, KoTopble pa3pabartbiBa-
I0TCS B CTE@HAX MHCTUTYTA, NOKa3bIBAOT CBOO 3IHPEKTUBHOCTb KakK
B BOEHHOM fiefe, TaK 1 B rpaAaHCKOM NpumeHeHuu. 3a nneyva-
MU CNeunanucToB «Atonna» — aecatunetus paboTsl, Jonrve uc-
CNef0BaHUA U UCMbITaHUA. Pe3ynbTat — TeXHONOrMKn, KOTOPbIM HeT
paBHbIX.

UNDERWATER GUARDS

Scientific Research Institute “Atoll” incorporated into “Concern Morinformsystem-Agat”
JSCis an alloy of scientific research and production combining innovative solutions with
a long-term experience in creating hydro-acoustic complexes and systems. Technologies
developed by Scientific Research Institute are applied both in defense industry and in the

production of civil systems.

SEA MONITORING

Nowadays Scientific Research Institute “Atoll” is more than just an institute. It
is a successful company with diversified production facilities and cutting-edge
laboratories. The Institute staff is about 500 employees — designers, circuit
engineers, acoustics physicists, algorithm designers, programmers.

“Atoll” works with major Russian customers including oil and gas industry com-
panies. The Institute scientists conduct research and develop equipment for
hydro-physical information collection, transmission and processing. Numer-
ous “Atoll” technologies are used in security systems. For example, special-pur-
pose hydro-acoustic systems enable protection of coast-line and marine struc-
tures against unauthorized underwater intrusion and seismic acoustic systems
provide protection from the land side. They are reliable and simple in mainte-
nance ensuring intruders’ detection at the approaches to the facility and accu-
rate determination of the intruders’ location.

“Atoll” experts not just offer stand-alone equipment. The Scientific Research
Institute develops comprehensive systems for the monitoring of marine and
land-side zones’ status which provides unsurpassed efficiency in ensuring
their security. One of such offers is the technology of equipment for controlled
underwater areas which found its application in many places including Russian
Arctic shelf zone.

To ensure definitive solution to the task set and attain maximum efficiency of
the systems Scientific Research Institute “Atoll” has competence and capa-
bilities for conducting hydrological research of the object location and deter-
mination of the optimum points for surveillance equipment positioning. This
research enables the equipment fine tuning based on the nature and engineer-
ing conditions of the preset installation area. The data obtained are processed
using dedicated computing systems also developed by the Institute. Technol-
ogies offered by “Atoll” were originally ordered by the Russian Defense Min-
istry and therefore comply with the highest security, reliability and efficiency
standards.

SCIENCE AND ENGINEERING

Some of the Institute’s developments are designed to obtain engineering and
environment-protection information. For example, noise level monitoring sta-
tion for off-shore oil and gas facilities “Control NLM” enables studying under-
water noise generated by off-shore platforms, subsea production complexes,
off-shore and on-shore hydro-engineering facilities.

All the equipment offered by Scientific Research Institute “Atoll” has a high
grade of manufacture. The Institute has a test laboratory including both hard-
ware and software test beds for the systems’ customized simulation and de-
bugging and test beds for environmental, mechanical, hydraulic and other tests

of the products being developed. The laboratory has state-of-the-art equipment
from the leading manufacturers, such as Climats, ESPEC, IMV and accredited with
“Oboroncertifica” System.

The Institute has test facilities for field hydro-acoustic tests at Ivankovskoye Res-
ervoir. The equipment thorough tests enable securing stable operation and accu-
rate measurements.

Scientific Research Institute “Atoll” may be called a unique and truly innovative
company. The systems developed by the Institute prove their efficiency both in
military and civil applications. Behind “Atoll” experts are decades of work, long-
term research and tests. This resulted in the technologies having no peers.
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HOBbIE ABUAZIBUTATEIN
13 BALLKOPTOCTAHA

YdrmcKoe Hay4HO-NPOW3BOACTBEHHOE Mpea-
npustue «MonHWA», BXOAsLLEE B XONAUHT
«ABUaLMoOHHOEe 060pya0BaHME» rocKopnopa-
uum «Poctex», npeactaBuno Ha MexayHapos-
Hom thopyme aBuratenectpoeHus (MAP-2014)
B anpene 2014 roaa cBou HoBble paspabor-
KW AN TPaXAaHCKOM M BOEHHOW aBuauuM.
B uacTHOCTW, CneuManucTbl 03HaKOMUAUCH
C COBPEMEHHbIMW arperatamu Ans apurarenei
CaMoJIETOB 1 BEPTONETOB, B TOM YUCIE C 3/1eK-
TPOHHbIMM cUCTeMamu ynpasneHus (3CY) u 3a-
nycka aBuagsurarenein ansa yyebHo-60esoro
Komnnekca Ak-130 v cpefHemaructpanbHo-
ro rpy3oBoro camonéra AH-70 (Ha CHUMKe).
HoBbll 6nok 3CY-27M 3ameHun 8 arpera-
TOB, KOTOpble paHee yCTaHaBAMBanUCb pas-
AenbHo, 6narofaps Yemy obLuas macca cucre-
Mbl YNpaBfieHUs [BuUraTeNnem yMeHbLUMIach
B 5 pa3. EWE oaHOW HOBMHKOW ydUMCKO-
ro NPeAnpusTAA CTan NepchneKTUBHbIA 610K
yNpaBieHNsi HOBON CUCTEMbI MOXapHOW 3a-
LWMTbI A5 MEPCMEKTUBHBIX MACCAKMPCKUX Ca-
monéroB SSJ-100, SSJ-NG n MC-21, a TakxKe
MHOrOLeNIeBOr0  TPAHCMOPTHOTO  CaMOJETa.
HoBas cuctema paspabarbiBaercs B pamkax
COBMECTHOrO NMpOeKTa X0NAMHra «ABUALMOH-
Hoe o6opyaoBaHMe» U aMeprKaHCKOW KoMna-
Huwm Curtiss-Wright Controls.

MWHKOMCBA3b O3ABOTUJIACh
NHOOPMATU3ALMEN ONK

«MMWHUCTEPCTBO aKTMBHO Yy4acTByeT B pas-
paboTKe CUCTEMHOrO NoAxoAa Mo UHdopma-
Tm3auum npeanpuatin OMK»,— 3asasun mu-
HUCTP CBSI3M W MACCOBbIX KOMMYHMKaLMWIA
P® Hukonan Hukmdopos Ha KoHdepeHuun
«/IHhOpPMaLMOHHbIE TEXHONOMMK Ha Cciyxbe
060POHHO-MPOMBILLNEHHOTO Komniekca Poc-
cumn» B DepepanbHom afepHoM LeHTpe «Bce-
POCCUMICKNIA HAay4YHO-UCCNeA0BATENbCKUN WH-
CTUTYT 3KCNepUMeHTanbHo husukmy (r. Capos
Hwweropoackoit 06:.). Mo cnosam MUHUCTPA,
nHdpopmatmsauma ONK okasbiBaer cyule-
CTBEHHOE BAMAHME Ha 6e30MacHOCTb U pas-
BuTMe UT-oTpacam ctpaHbl B Lenom. Ocoboe

MecCTO 3aHKMMaeT Mporpamma MMnopTo3ame-
WeHus, e€ cosgaHue mopydyeHo deaepans-
HbIM NpaBuTENbCTBOM MUHNpOMTOpPrY U MiH-
KOMCBSA3M B CpoK Ao IV kBapTtana 2014 ropa.
OcCHOBHas Lenb MporpamMmmbl MMMOpTO3ame-
weHna — obecneyeHve 6e30nacHOCTU aBTo-
MaTM3MpPOBaHHbIX CUCTEM YNpaBeHWUs BOEH-
HOMO 1 CreuuanbHOro HasHayeHus, a TakKe
NPOU3BOACTBEHHBIX N TEXHONOTUYECKUX NPO-
LleccoB. «BaxHoO yyecTb BCIO CTPYKTYpy anna-
paTHbIX, NPOrpaMMHbIX KOMMOHEHTOB. Kpome
TOro, HEOOXOAMMO OMpefenuTb U KpuTuye-
CKME 3/IEMEHTbI, MO KOTOPbIM HYXHbl NPOpPbIB-
Hble 3ajenbl WU [ONTOCPOYHblE UCCNEfOoBa-
HWA»,— oTMeTn Hukonan Hukudopos.

TNABHbIV 3KCMEPT MYC
MPONHCNEKTVNPOBAJT M-10

[naBHbIN BOEHHbIM 3kcnept MYC Poccun
reHepan-neiTeHaHT Sayapa YvkMKOB npo-
BEPWI TOTOBHOCTb BEPTONETHOM MNOLLAAKM
B TocHo (JleHuHrpagckas o6n.) 1 coepLumn

06néT theaepanbHoii Tpaccel M-10 «Poccus»
ANA NPOBEPKW TOTOBHOCTU CUA W CPeAcTs
aBMaLMOHHOrO 06ecneyeHns KOMMIEKCHOM
6e3onacHocTW. TaKkke 3KCNepT O03HAKOMUA-
CA C TEXHNYECKOW OCHALLEHHOCTbLIO NOXapHO-
cnacarefibHbix (DOpMUpPOBaHUIA, NpuBNeKae-
MbIX K UKBMUAAUMu nocneacraui ATM, nyHKTa
CBA3U, KOMHATbI OT/bIXa 3KMNAXKa BEPTONETA U
cnacarenen. KoHeYHbIM NYHKTOM WHCNEKLUK
CTana UeHTpanbHas paioHHas 6onbHMLa ro-
poga TocHo, Kyaa 1 byayT [OCTaBAATL NOCTPa-
naswwx 8 ATM. HanomHum, yto B 2013 roay
6narogaps TOCHEHCKOW aBuauum Gbino cna-
ceHo 7 yenosek. O6Las e rpynnupoBKa cun
N CpeacTB, NPUBNEKaeMbIX A MPUKPbLITUSA
asropoporn M-10 «Poccus» u OKTA6pbCKOM
wenesHoir poporu (Mockea — [etepbypr),
TONBbKO Ha TeppuTOpUM JIeHUHIpaACKoii o6na-
CTU cocTaBnaeT 328 yenosek 1 70 eauHUL, Tex-
HUKM.

BOEBOIO POBOTA UCMbITAKOT PAKETYNKN

PaKkeTHble BOWMCKA CTpaTerMyeckoro HasHave-
Hus (PBCH) npoBoAsT UCMbITaHWUA HOBOTO MO-
GUNbHOrO yaapHO-pasBesbiBaTeNsHoro pobo-
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TOTEXHWYECKOrO KomMieKca, coobuiaer PUA
HoBoCTM CO CChbINKOM Ha 0duLMaNbHOTO npes-
craButens MHo6opoHbi no PBCH nonkoBHMKa
Wrops EropoBa. HoBblii po6oTOTEXHUYECKMIA
KOMMNEKC NpeAcTaBnser coboi AUCTaHLMOH-
HO YNPaBNsEMYIO IYCEHNYHYI0 GoeByI0 MaLLI-
Hy MOBbLIWEHHON NpoxoAMMocTU. Komnnekc
«Hepexta» BOOPYKEH CTAaHKOBbIM My1eMeToM
«Koppa», nynemérom KanalwHnkosa 1 aBToma-
TUYECKMM rpaHaTOMETOM Kanubpa 30 mm. bo-
eBbIX po60TOB NpeanonaraeTcs UCnob3oBath
QN5 OXPaHbl cTpaTernyeckmx 06bLeKToB. B nep-
crektmBe MoGuMbHbIE POBOTOTEXHUYECKIME
KOMMNJeKchbl ByayT npeaHasHayeHbl Ans pas-
BEe[KW, OOHapYKEeHUs U NMOopayeHus CcTaumo-
HapHbIX U MOABMMHbIX Lieneil. labopatopus,
KOTOpasl 3aHMMaetcs pa3paboTkoi 6GoeBbIx
pob6oToB, co3aaHa Ha 6ase 3asoga um. [lers-
péea (r. KoBpoB Bnagumupckoii 061.).

HEBMAVMbBIE TAHKN

[onoBHoe npeanpuATMe MO MaTepuanam
N KOHCTPYKUMAM 3alinTbl BOOPYHKEHUSA U BO-
eHHoi TexHukn OAO «HWUW Cranu» (Bopo-
HeX), BXOAALLETO B KOHUEPH «TpaKTopHble
3aBofbl», Npeacrasuno B anpene 2014 ropa
CBOM NepCreKkTBHble pa3paboTKy Mo 3aliu-
Te Ha3eMHOIN TEXHWKM OT BbICOKOTOYHOTO OpY-
HNA METOAAMU CHIKEHUA e€ 3aMEeTHOCTU. AK-
TyanbHble NPo6eMbl CO3aHNA TaKMX CUCTEM
pPaano3NEeKTPOHHOM GopbObl, a TakKe Apy-
e HanpasNeHus pPasBUTUA MHHOBALMOHHBIX
pa3paboTok B 310N chepe obCyxpanuch B
y4e6HO-Hay4HOM LieHTpe «BoeHHO-BOo3ayLLHasA
akagemua um. npod. H.E. XykoBckoro u
0. A. TarapuHa» Ha KoHdepeHuun «Paguo-
3NEKTpoHHan 6opbba: ncTopus, CocTosHMe U
nepcnexTuBbI». B foKnaae Begylero cneyma-
nucta «<HUW Ctanu» Hukonas HemeHKo 6biiu
OTpaeHbl BONPOChI KOMMN/JIEKCHOMO 1ccneao-
BaHMsA Npobnem, C KOTOPbIMU CTaNKUBAKOTCA

CMeunanucTsl NpyM NPOEKTUPOBAHUM CUCTEM
3aLLNTbI TEXHUKN.

Crout otmetutb, 4YTO B CBOE Bpema «HUU
Cranu» opHMM 13 nepBbix B Poccumn npucty-
NUA K pelleHnto Npobnem 3aLiuTbl Ha3eMHOW
TEXHWUKM OT BbICOKOTOYHOIO OPYMMUA.



NN-112B - CAMOJIET
[IBOMHOMO HA3HAYEHWSA

Kak coobuwaer MHbOpPMaLUOHHOE areHTCTBO
«MHTepdakc-ABH», co ccbinkoi Ha Buue-npe-
mbepa [mutpua PorosnHa, KOHCTPYKTOPCKO-
My 610po WnblownHa NopyyeHO NPOJOMKMUTL
pa3paboTky camonéra Mn-112B. MalunHa cos-
AaéTtca B MHTepecax MuHucTepcTBa 060pPOHSI,
a TaKe ANA rpayaaHCKoro NpUMeHeHus. 1ot
nérkuin camonér Gyaetr oaHOBPEMEHHO MNpo-
€KTUPOBATbCA M B NaCCaXMPCKOW Bepcun ans
MEXpPernoHanbHbIX NepenéTos, U B BepCUn Ans
MYC Kak cnacatenbHblil camonér. Hanomuum,
4TO NepcneKTMBHaA MalwuHa npejHasHayeHa
ANs 3KCnayaTauuy Ha HeGonblumMx Manoobopy-
LOBaHHbIX a3poApOMax, UMelLnx KaKk B6eToH-
Hble, TaK W TPYHTOBble B3NETHO-NOCAA0YHbIE
nonocel. [poexTpoBaHne camonéra Haya-
nochb euwé B 1990-e roasl. Maket MawmnHbl Obin
npeactasneH MuHucTepcTBy 060pOHbI B ieKa-
6pe 2004 rofa, cepuiHbIiA BbINYCK 0Xuaancs
B 2011 rogy. OaHako B aBrycte 2010 roga re-
HepanbHbI 3aKa3unk (MMHO6OPOHLI) NpuocTa-
HoBWN hMHAHCMpoBaHue, a B 2011 roay npuHan
pelleHne 0TKa3aTbCA OT BOEHHO-TPAHCNOPTHOM
Bepcun Mn-112. 3atem B 2013 rogy naBKo-
maTt BBC npeacrtaBun muHuctpy o6opoHsl Cep-
reto LLloiiry obocHoBaHue ans BO306GHOBNEHMUA
npoekTa.

3 NMYJNEMETA — N0 CHAPAJAM

LTaTHbIN NyneméET nepcneKTMBHOro TaHKa «Ap-
mara» NnaHupyeTca UCNoNb30BaTh AN 60pbObI
€O CHapAAamun NPoTMBHMKA. VicnbiTaHWsA HOBOM
cucTembl NponayT Ha MpMBOMKCKOM rocyaap-
CTBEHHOM 60€enpunacHoM MCMbITaTeNbHOM Mo-
nuroHe ywe B 2014 roay, coobuator «M3se-
ctusx». Mo cnoBam 3KCNepToB, 40 HACTOALLErO
BpemMeHU NynemMETHOe BOOPYKEHNEe TaHKOB AnA
TaKMX Lenei HUKOrAa He NpuMeHsanocb. Panee
cooblanock, 4to GpoHeTexHNKa Ha 6ase nnat-
thopmbl «Apmara» OyAeT ocHalleHa CUCTEMOIA
aKTUBHOW 3awwuTbl «AdraHnt»: cneynanbHble
3apafbl YHUUTOXKAKT CHapsAAbl U paKeTbl Npo-
TUBHMKA Ha BAMKHEM paccTosHuW, He Gonee
15-20 m. OgHaKo nynemér no3BonseT BbiNo-
HUTb 3TU 3afa4M Ha 6oMbLIEM PACCTOAHUU: CO-
rNacHO KOHLLeNLMM HOBOW CUCTEMbI, ONajaHune
NaTpoHOB B CHapA U3MEHUT ero TPaeKTopuio.

NEWS

NEW AIRCRAFT ENGINES FROM BASHKORTOSTAN

Ufa Scientific-Production Enterprise “Molniya”, which is a part of the Aviation Equipment Holding
of the Rostec State Corporation, presented its new developments for civil and military aviation at
the International Engine-Building Forum 2014 in April 2014. In particular, experts examined the
modern units for aircraft and helicopter engines, including electronic systems of controlling and
starting aircraft engines for combat training complex Yak-130 and medium-range fransport air-
craft An-70 (pictured). The new ESU-27M unit replaced the 8 units that were previously installed
separately, so that the total mass of the engine control system has decreased 5 times. Yet another
novelty of the enterprise is the advanced control unit of the new fire protection system for future
passenger aircraft SSJ-100, SSJ-NG and MS-21, as well as a multipurpose transport aircraft. The
new system is developed as a joint project of the Aviation Equipment Holding and the American
company Curtiss Wright Controls.

MINISTRY OF COMMUNICATIONS HAS ATTENDED INFORMATIZATION OF MIC

“The Ministry is actively involved in the development of a systematic approach to defense enter-
prises informatization”, said Nikolai Nikiforov, Minister of Communications and Mass Media of
Russia at the conference “Information Technology for the Military-Industrial Complex of Russia”
held at the Federal Nuclear Center “All-Russian Research Institute of Experimental Physics” in
Sarov (Nizhny Novgorod Region). According to the Minister, informatization of the MIC has a sig-
nificant impact on the security and development of the country’s IT industry as a whole. The im-
port substitution program occupies a special place, the Federal Government mandated its cre-
ation fo the Ministry of Industry and Trade and the Ministry of Communications up to the 4th
quarter of 2014. The main objective of the program of import substitution is security of automat-
ed control systems for military and special purpose, as well as production processes. “It is impor-
tant to take info account the whole structure of hardware and software components. In addition,
it is necessary to identify critical elements that need breakthrough groundwork and long-term
studies,” Nikolai Nikiforov said.

EMERCOM CHIEF EXPERT INSPECTED M-10

Chief Military Expert of the EMERCOM of Russia Lt. Gen. Eduard Chizhykov inspected the readi-
ness of the helipad in Tosno (Leningrad Region) and circled over the federal highway M-10 “Rus-
sia” to verify the readiness of the forces and means of ensuring comprehensive aviation securi-
ty. The expert also verified the technical equipment of firefighting and rescue units, involved in
the elimination of accidents, communications station, recreation room of the helicopter crew and
rescuers. The end-point of the inspection was the central district hospital of the town of Tosno,
where the victims of road traffic accidents would be delivered. Let's remember that in 2013 due to
the Tosno aviation 7 people were rescued. The general forces and funds engaged in covering the
M-10 “Russia” highway and the October Railway (Moscow - St. Petersburg) are 328 people and 70
vehicles and aircraft in the Leningrad Region alone.

COMBAT ROBOT TO BE TESTED BY MISSILE FORCES

The Russian Strategic Missile Forces (RSMF) are testing a new mobile attack and intelligence
robotic system, RIA Novosti reported with reference to Colonel Igor Yegorov, the official repre-
sentative of the Ministry of Defence for RSMF. The new robotic system is a remotely controlled
tracked combat adverse terrain vehicle. The Nerekhta system is armed with the Kord machine
gun, the Kalashnikov machine gun and an automatic 30 mm grenade launcher. Combat robots will
be used for the protection of strategic facilities. In the future, mobile robotic systems will be de-
signed for reconnaissance, identification and elimination of stationary and moving targets. The
laboratory, which is developing combat robots, has been created in the town of Kovrov (Vladimir
Region) on the basis of the V.A. Degtyarev Plant.

INVISIBLE TANKS

NIl Stali parent company of the materials and construction of weapons and military equipment
protfection (located in Voronezh, and being part of the Machinery & Industrial Group N.V.) pre-
sented in April 2014 its advanced developments for the ground equipment protection from preci-
sion weapons by way of reducing its visibility. Relevant problems of creation of electronic warfare
systems, as well as other directions of innovative developments in this area have been discussed
on the basis of Educational and Scientific Center “Air Force Academy named after Professor N.E.
Zhukovsky and Yuri Gagarin” at the conference “Electronic Warfare: History, Status and Pros-
pects”. The report of Nikolai Nemenko, leading specialist of NIl Stali, reflected the issues of com-
plex research of problems faced by specialists in designing the technology security systems. It
is worth noting that NIl Stali was one of the first in Russia, which began tackling the issues of
ground equipment protection from precision weapons.

IL-112V - ADUAL-PURPOSE AIRCRAFT

According to the Interfax-MNA military news agency referring to Deputy Prime Minister Dmit-
ry Rogozin, the llyushin Design Bureau was again tasked to develop IL-112V. The aircraft is being
created for the benefit of the Ministry of Defence, as well as civil applications. This light aircraft
will be designed both in the passenger version for the interregional flights and in the version for
the EMERCOM, as a rescue aircraft. Let's remember that this advanced aircraft is designed for op-
eration from small poorly equipped airfields with both concrete and dirt runways. Designing the
aircraft began as early as in the 1990s. The mock-up model was presented to the Ministry of De-
fence in December 2004, serial production was expected to start in 2011. However, in August
2010, the general customer (Ministry of Defence) has suspended funding, and in 2011 it decid-
ed to abandon the military transport version of the IL-112. Then, in 2013, the Chief Command of
the Air Force presented the reasons for a resumption of the project to Sergei Shoigu, the Minis-
ter of Defence.
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OT «<ABTOXINPA»
N0 JIETEHOAPHBIX MW

K 105-JIETUHO MUXAUJTA IEOHTBEBUYA
MUNA W 65-NETUKO ETO TENMKONTEPA




HEMPOJIETAPCKOE MPOUCXOXXAEHNE

Muxaun (Mowuceit) JleoHTbeBMY Munb poanncs 22 Hosbps 1909 roaa
B VIpKyTCKe, B JOXOAHOM Aome Kynua LitaH6oka. Ero otey JleoH-
Tmit CamoinoBuy Munb 6bi KENE3HOAOPOKHLIM CYXKALLUM, MaTb
Mapus EdbumosHa — 3y6HbIM Bpayom. [lo Toro KaK 060CHOBaATb-
ca B MpKyTcKe, otel, Muns 20 net npopaboTtan Ha 30/10TbiX NMPUKC-
Kax. Ero gea Camyun Musb 6bi1 €BpeiCKUM KaHTOHUCTOM, KOTOPbIi
nocne 25 net cayxbbl Ha uapckom dnote ob6ocHoBancs B Cubmpu.
Byaywnin  aBMaKOHCTPYKTOP NPOABAAN Camble pasHble TanaHTbl
C paHHUX NeT: NpPeKpacHo pWUCcOBa, YBAeKanca My3blKOW, ulydan
MHOCTpaHHble A3blkK. O4HAKO ero ¢ feTcTBa MaHuno Hebo. [leTckue
MeuTbl MPUBENU ero B aBUaMOJENbHbIN KPYXOK, 1 B 10-neTHem BO3-
pacte ero pa6ota, BblABUHYTas Ha COMPCKUIA KOHKYPC aBramoge-
NNCTOB, NOy4MNa OAMH U3 NPU30B.

B 1925 roay M. Jl. Munb noctynun B CUBUPCKMIA TEXHONOTUYECKUI
WHCTUTYT, TAe Cpasy CTan Y4NeHoMm nnaHepHon cekuuu. Moctpoms
NErkMin OAHOMECTHbIN NnaHep, Muxawn BnepBble NOAHANCA Ha HEM
B He60. YBbl, Yepe3 ABa rofa obydeHus oH Obln UCKNIOYEH «3a He-
nponetapckoe nNpoucxoxaeHue». Mocne atoro Munb pabortan B Ko-
XeBeHHoI nabopatopuu B HoBOCMBUPCKE, a 3aTEM, YIKE B KayecTse
npeacTaBuTens paboyero knacca, noctynun B HoBouyepKacckui no-
NINTEXHUYECKUIA UHCTUTYT Ha HeJlaBHO OTKPbITOE aBUaLMOHHOE oTae-
neHve.

Kak-to ToBapuw, Muna no nHctutyty Muxamn 3axapoB pacckasan
emMy, 4To B AHIIMU UCNAHCKWUIN KOHCTPYKTOP XyaH ae na Cruepsa uc-
nblTan BUHTOBOW NeTaTebHbI annapart — aBToXup. Bckope BblACHK-
nocb, 4to B LleHTpanbHOM aBMaLMOHHOM rocyapCTBEHHOM UHCTUTY-

PERSON

Te (LLATW) aBuakoHcTpyKTop Hukonait Minbuy Kamoe pabotaer Hap
co3faHvem nofo6HON MalwmHbI. Mepes BbiNyCKHbIM Kypcom Munb
Hanucan emy nNMCbMO C NPocbOOoi NPUCAaTh BbI3OB Ha MPaKTUKY.
M BoT, netom 1929 roga oH okasanca B LATW, roe nos pyKoBOACTBOM
KamoBa npvHan yyactne B CO3AaHNMN NEPBOro COBETCKOrO aBTOXMPaA
KACKP-1 «KpacHblIii nHxeHep». 3T0, N0 BCEN BUAUMOCTM, U onpeae-
auno ero cyabby: Munb cTan KOHCTPYKTOPOM BUHTOKPbIIbIX MALLUMH.
ABTOXUPbI BbIIM HEHAAEKHbI M TPyAHOYNpaBasembl. OduymnanbHbiit
MWPOBOI PEKOPA BbICOTbI YCTAHOBUA WUTANbAHCKUIA NETYMK AcKa-
HWO, MOAHABLUNIA CBOW aBTOXUP Ha 18 MeTpoB Haj 3emneit. OfHaKo
B 1931 roay nosBunca HeobuULManbHbIA CEKPETHBIN peKops, KOTo-
PbIf yCTaHOBUA MHXEHep YepEMyXuH, NOAHABLUMIACA HAa 605 MeTpOB.
3a ero nonétom Habnofan u HeAaBHUM BbINYCKHUK HOBOYEPKACCKO-
ro nHctutyta Muxann Mune.

OKOHYMB MHCTUTYT, Munb pabotan B LIATW v yyacTBoBan B paspa-
60TKe aBTOXMpOB A-7, A-12 1 A-15, 3aTem paboTan Ha aBMa3aBo-
ne 3amectutenem H. . KamoBa. B 310 Bpemsa oH 3aHvumancs Bonpo-
CamMu a3poanHaMMUKKM, a3pOynpyrocTy U NPOYHOCTU reMKoNTepos., a
TaKKe co3aan obLlyio TeOpuMIo HeCyLLero BUHTA. Toraa e nossunach
nepeas HayyHas nyb6naukauus M. Jl. Muna «O pasbere aBToxuMpa».
K comanenuio, B 1937 rogy otaen, paboTaBlinii Haj aBTOXMPAMM
1 refuKonTepamu, 3akpbinu. Mpyu 3TOM MHOTME COTPYAHWUKU Gblu
penpeccupoBaHbl Kak «Bparu Hapoaa». Munb cyactameo nsbexan
3TOW y4acTu, ero nepesenu B caMmonétHoln otaen LLATU. K Havany
1940-x rogos Muxamn JleoHTbeBMY OblN OAHUM U3 BEYLUX COBET-
CKUX CNeLnanncToB No Teopumn aBToOXMPOB. [TOMMMO TeopeTuyecKux
nccnefoBaHNi y Hero HaKoNUACA HeManbld KOHCTPYKTOPCKUIA OMbIT.
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ABTOXXWPblI HA ®POHTE

B roabl Benukoit OteyectseHHoit BoMHbI (€ 1941 no 1943 rop)
Mwunb Haxoauncs B 3Bakyauuu u pabotan B nocenke bunum-
6aii (CBepanoBckas 061.), 3aHMMasACh YCOBEPLIEHCTBOBAHNEM
60eBbIX CAMOIETOB, YNYYLIEHNEM WX YCTONYMBOCTY 1 yNpaBns-
emocTu. Bunumbai 661 HeoduManbHo BOEHHON aBUALMOH-
Hou ctonumuei Cosetckoro Cotosa. Tam pabortanu KB 1 otaensl
Tynonesa, UnblowwHa, JlaBoyknHa, Kamosa.

M nmeHHo Tam Munb paspaboTan ycTpoiicTBo, KOTOPOE No3BO-
N0 pewunTs Npobaemy nonagaHus TAKENOTPYKEHOrO camo-
nerta B wronop (06b14HO A5 BLIXOAA U3 HETO NUIIOTY He XBara-
no hM3MYeCKoil Cunbl).

McnbiTaHua ycTpoicTea Npoxoamnun Ha hpoHTOBOM a3poApo-
Me B NMPUCYTCTBMM KOMaHAaytowero. Ho NéTYnMkn He foBepanm
HW YCTPOWCTBY, HU MONIOLOMY MHXeHepy. Beab UM npeacToano
YMbILLNEHHO BBOAWUTL CAMOET B LITONOP — @ 3T0 ObINO CMep-
TenbHO onacHo. Tem He MeHee gobposonel Hawéncs. «To-
BapULL, KOHCTPYKTOP, @ Bbl MONETUTE CO MHOM?» — CMpOCUN
y Munsi nétumnk NlebeanHckuin. Muxaun JleoHTbeBuY noneten,
1 HOBOE YCTPOMCTBO MO UTOraM UCMbITAHUIA NMPUHANN B CEPUIA-
HO€ NPOM3BOACTBO.

3aTrem B TeyeHMe HeCKONbKMX mecaueB Munb NMYHO yCTaHaB-
JIMBaN YCTPOICTBO HA CAMONETHI U 0BBACHAN NETYNKAM NPUH-
umn ero Aeictems. 3a paboTbl MO YCOBepLUEHCTBOBAHMIO
60eBbix camonéro Munb B 1945 roay nonydun opaeH Oteye-
CTBEHHOW BOWHbI.

Bo Bpemsi BOMHbI BCNOMHUAN 1 06 aBToMuMpax. MaTb malumH
A-7 npoBenu Ha hpoHTe ABa mMecsla, BbinonHuau 20 60eBbix
BblfIeTOB. BCE 3T0 Bpems B cocTaBe oTpsifa Haxoauncs Muxa-
un Munb. MawuHbl, BCE eLé HecoBepLUEHHbIE U YA3BUMbIE,
MCNONb30BaNN HOYLK [/ KOPPEKTUPOBKM apTUANEpPUCKO-
ro orHa. OfHaKo Koraa Hemubl NpopBanu hpoHT Ha y4yacTKe,
roe Haxoauncs otpsAa A-7, cBsA3u co Wwrabom dhpoHTa He 6bino,
1 AOHEeCeHue 0 NpopbliBe C nepefoBoi B WTAb AOCTAaBUAM HA
aBTOXMpE.

Bo Bpemsa BOWHbI Mual NPULLNOCL NEPEXUTb MHOKECTBO
NNYHBLIX NoTepb. o gopore B 3BaKyauuio ymep ero natuier-
HWI CbiH. MpoXMB BCero 9 fHeit, B HEOTanIMBaemMoM pPoALO-
Me ymepna OT Xonoja HoBOpOXAEHHasA Aoyb. Muxann JleoH-
TbEBWY NOTEPAN MaTb 1 PofHOro 6parta. Ho BCE 3T0 He ciomMuno
€ro BOJIO K XU3HU 1 paborTe.

NMOCALKA HA JAYE CTAJINHA

B 1945 rogy M. Jl. Munb 3aWwnTa JOKTOPCKYIO AMCCEPTALMIO HA TeMy
«[JMHamuKa poTopa C LWapHUPHBIM KpenneHnem nonacten n eé npuno-
XeHue K 3aja4am yCTOMYMBOCTM M yNpaBNAeMOoCTU aBTOXMUpa U renun-
KonTepa». BTy nopy oH Bo3rnaensn 8 LAV nabopatoputo N2 5, koTopas
paboTana Haj NOBbILWEHWEM YCTONYMBOCTU CAMONETOB U pa3pabarbl-
Bana BepTonétbl. Munb HeoaHokpaTtHo nucan W. B. CtanuHy, y6exnaan
rnaBy rocyfapcraa B Heo6Xo4MMOCTU CO3AaHUA COBPEMEHHBIX BUHTO-
BbIX JleTaTeNbHbIX annapartos. EcTb nereHaa o Tom, 4TO He3annaHMpo-
BaHHasA AEMOHCTPaLMA BePTONETa COCTOANACH NPAMO PALOM CO CTa/NH-
CKoOW favert B Abxasuu.

Bnpouem, cKopee Bcero, BCE 6bi10 ropasno nposanyHee. B 1950 roay
Hayanacb BonHa mexay CeepHoi Kopeen u OxHoin Kopeei, B KoTo-
poit npuHumanu yyactue (¢ pasHbix ctopoH) CCCP u CLUA. B xoge 6oe-
BbIX AEVCTBUI OAHO M3 MoApa3feNeHnin amepuKaHCcKon apmmmn 6bino
OKPYXEHO B HENPOXOAMMbIX fiecax, 0fHaKO aMepUKaHLbl C NOMOLLbIO
BEPTONETOB BbITALLUAN BCEX U3 OKPYIKeHUA. BoT Torga-to CranuH 1 Bbl-
3Ban B Kpemnb AkoBnesa, Kamosa n Muns v noctasmn nepeg HAMU 3a-
Jauy HemeaseHHO CO34aTb BEPTONET Ans nepe6pOCKM AecaHTa.

Tak unn nHave, B 1947 rogy Muna HasHauunu rnaBHbIM KOHCTPYKTO-
pom onbiTHoro Kb no BepTonéroctpoeHuto. BHayane ero npecneposanu
Heyaauun: pasbunuco nepeble ABa OnbiTHbIX BepTonéra MM-1 (Fenvkon-
Tep Muns — 1), npuyém Bo BTOPOI aBapum nornb NETYMK-UCNbITaTENb
M. K. Baiikanos. Tem He MeHee TpeTuii obpasel, NM-1 6narononyyHo
NpOLWEN BCe UCNbITaHWA, @ B 1949 roay Ha ero 6ase 6bin co3aaH nep-
Bbl OTe4YecTBeHHbIN BepTonéT Mu-1. Kctatn, mawmnHon Mu-1HX «itoKe»
nonb3oBancsa npesugeHt PuHnaHanm Ypxo KeKKOHeH.

B 1964 rogy Munb ctan reHepanbHbIM KOHCTPYKTOpPOM onbiTHoro Kb.
BnocneacTtBuMM KONNEKTMBOM MOJ €ro PYKOBOACTBOM Obiv CO3AaHbI
BepTonétsl Mu-2, Mu-4, Mu-6, Mun-8, Mu-10, Mu-12, Mu-24, B-12 u
apyrue. [nasHbli npuHumMn paéotsl M. JI. Muns, KOTOPOro oH npuaep-
KMBaNCA Npu CO3aHNMN CBOEN TEXHUKM 1 KOTOPbI 3aBeLLan CBOUM no-
CnefoBaTeifiM: BEPTONET foMmKeH ObiTb MAaCCOBbIM, HAEXHbIM, HEf0-
pPOr1M 1 NpoCTbIM.

CkoHyancs Mwuxaun JleoHTbeBud Mwunb, Tepoint CoumanucTmyecko-
ro Tpyaa (1966), naypeat JleHuHckoin npemun (1958) u locyaap-
cTBeHHoii npemun CCCP (1968) 31 sHBapsa 1970 roga. K coxaneHuto,
OH He oW/ [0 TOro, Kak 27 okTabps 1982 roaa BO Bpems MpaHo-
MPaKCKON BOWHbI NPOM3OWEN C/y4yal, OTKPbLIBLIMIA HOBYK CTPaHULY
B NPaKTUKe BO3JyLIHOro 60s: Mpakckuii Mu-24 cbun npoTrBOTaHKOBOW
paketon «Pananra-MNB» camonér «PaHtom» F-4 BBC MpaHa.




PERSON

NEFEHAAPHAA NNHENKA «MW»

Mu-1. MHoroueneBoi BepTonér. MoaHsNCA B BO3AyX B ceHTsbpe 1948 roaa, B 1951 roay
MPUHAT B 3KCM/yaTauuio Kak ANs TPayAaHCKoro, TaK W AN BOEHHOro npumeHeHus (no
Knaccudukauum HATO — Hare, «3asu»). B 1956—1957 roaax B [Monblie 371 BEPTONETHI
npoussoaunun nog HassaHmem SM-1. Mogndukaummu: Mu-1 — ctaHaapTHbIA, OAUH NUAOT
1 Tpy naccaxupa; Mu-1HX — obuiero xo3sncTBeHHOro HasHayeHus; Mu-1M — ¢ nonnaeka-
MU; Mu-1T — cTaHAAPTHBIN CEPUIAHBIA BAPUAHT C OAHWUM NUIOTOM U BYMA Naccaxmpamu;
Mwu-1Y — y4e6HO-TPEHUPOBOYHbIN BApUAHT C ABOMHBIM YNIpaBiEHUEM.

Mu-2. MHoroueneBoii BepTonér. Mepsble Nonétel — B 1961 ropy, cepuitHoe npoussog-
cTBO € 1965 roaa. BnepBble npumeHeHa aByxTypbuHHas cxema. Mogudukaumm: Mu-2M —
yNydleHHasn BOEHHaA MoaNdUKaLMs C CUCTEMOI YCTAHOBKM AbIMOBbIX 3aBEC M BO3MOXHO-
cTbto yctaHoBkM YP 9M32 «Crpena 2»; Mu-2PM — mopckas Bepcua; Mu-2YPH — BepTonér
passeakun orHeBoit noaaepxku ¢ MY «Mapc 2» (16 x 55-mm HYP) 1 12,7-Mm nynemeéTom;
Mu-2YPI — npotuBoTaHKkoBas Bepcusa ¢ yetbipbMa NTYP IM14M «Mantotka»; Mu-2YC -
BEPTONET OrHeBOW NoaaepKn ¢ 23-mm nywkon HC-23KM, asymsa 7,62-Mmm nynemétramu
nojg nuaoHamu u aymsa 7,62-mm nyneméramu K.

Mu-3. MHoroueneBoil caHUTapHblii BepTONET. Mybokas moandukayms Mu-1T u Mu-1A.
OT1MYanach HOBbIM YETbIPEXNONACTHBIM HECYLMM BUHTOM, 6onee KomdopTabenbHoM Ka-
6VHOMN, U3MEHEHHON KOHCTPYKUMel dro3ensiKa, NoABECHbIMU NErKOCbEMHbIMU BOKOBbI-
MU FOHAONAMM ANS NEPEBO3KM BOMbHBIX U paHeHbIX. KPbIWKM roHA0N B NepefHei Yactu
6blnn 3acTeKkNeHbl M UMenu hOPTOUKY, YTO NO3BOANAIO HAXOAALLEMYCS B KabuHe BepToné-
Ta MepaboTHUKY HabnAaTb B NONETE 3a Nexayumu 60NbHBIMU U B Clly4ae OCTPOii Heob-
XOAVMMOCTU AaBaTb UM N1eKapcTBO. bbin peKomMeH0BaH B CepUio, OAHAKO CNOXHOCTU Npu
OfHOBPEMEHHOM NPOWU3BOACTBE TPEXNONACTHLIX U YETbIPEXNONACTHbIX BUHTOB OCTAHOBU-
NN €ro BHeApeHue.

Mu-4. MHoroueneBoii Beptonér (Hound-A - «roHuas»). [ogHanca B BO3AyX B Mae
1952 roga. MepBOHAYaNbHO — AeCAHTHbIN U BOEHHO-TPAHCMOPTHbIA BEPTONET, UMEN fBYX-
CTBOpYaTble BEPU B 3a[iHEN YacTW (io3ensKa ANA YyNpoLleHUs NOrpy3Kn TEXHUKN U rpy-
30B. KabuHa Bmellana Ao 14 3KkMnmMpoBaHHbIX conaat. BepTonér akcnoptuposancs 6onee
yem B 20 cTpaH. Bce mopudukauum mornm GbiTb OCHaLLeHbl HaflyBHbIMK MONJABKamu,
1 BEPTONET MOT UCMONb30BATLCA B Kadectee amdubun. Mogudurkayum: Mu-4 — ocHos-
HOW BOEHHbIN CepuiHblin BapuaHT; Mu-41 — rpaxaaHCKWUIn TPAHCNOPTHbIA BapuaHT, LWK-
pOKO Mcnonb3oBaBLwMiics A3podnoTom, B TOM YKcae B CaHUTapHOM BapuaHTe; Mu-4C —
CEeNbCKOXO3ANCTBEHHBIN BapUaHT, UCMNOMb30BaBLUMIACA U ANA TyWeHWUA noxapos; Mu-4M
(Mu-4AM, Mu-4BM) — NnpoTUBONOAOYUHBI BapUaHT.

Mu-6 (Hook - «kptok, 6arop»). MepBbiii NoNET — B ceHTABpe 1957 ropa. bbin Toraa cambim
60NbLUMM BEPTONETOM B MUpE. epBbIii COBETCKMIA CEpUIMHbIN BEPTONET C ra3oTypOUHHbI-
My asurarensimu. OCHaWEH ABYMA NErKOCbEMHBIMU KPblIbAMU He6GONbIIOrO pa3maxa,
KoTOopble Ha 20% pasrpyanu Hecylnii BUHT B Kpercepckom nonéte. Bo Bpems noabé-
Ma TSKENbIX FPY30B 3TW KPblbs yAaNsnuch. 5a3oBblit BOEHHO-TPAHCMOPTHbIA Mu-6A Gbin
cnocobeH nepeBo3nTb 70 3KUNMPOBAHHBIX CONAAT UM 65—90 naccaxmpos. B caHuTtap-
HOM BapuaHTe B HEM pasmeLanuco 40 HOCUNOK 1 ABA MeAPabOTHUKA, B NPOTUBOMNOXAP-
HOM —ocHalancs o6opyAoBaHMEM Ans cbpoca Bodbl, KaK rpy30BOi MOT NePEBO3UTL 0
12 TOHH NONE3HOIN Harpy3Ku. YcoBepLUeHCTBOBaHHbIN BOEHHbIN BapuaHT — Mu-22.

Mu-8. MHorouenesoi TpaHCNOPTHbI BepTONET. Vicnonb3yercs B TpaHcnoptHom (Mu-8T) u
naccaxupckom (Mu-8IM) BapuaHTax, CyLLecTByeT BapMUaHT C CalOHOM-MOKC. TpaHCNOPTHO-
60eBas moanduKauma ans 60pbObl C paKeTamm TUNA «3eMISi — BO3AYX» UMEET CUCTEMbI
paccevBaHWA ropAYMX ra3oB fBUratenen, oTcTpena N0XHbIX TEeNN0BbIX Liefel U reHepauum
nmnynbcHbix VIK-curHanos. MpuHuman yqactue B BOEHHOM KOH(AMKTe B AcdraHucTaHe.

MNepsbii BapnaHtT Mu-8 ¢ 4eTbIpExnonacTHbIM HECYLMM BUHTOM ucnbiTaH B 1962 roay,
B OKTA6pe 1963 roza NosiBM/ICA BTOPO BAPUAHT C NATUAONACTHLIM BUHTOM, KOTOPbIY 1 6bIn
NPUHAT B cepuitHoe npoussoacTBo. Moandukauum: Mu-8T (Hip-C) — ocHOBHas BoeHHo-
TpaHcnopTHas; Mu-8TB — mopepHM3MpoBaHHaA BEpCUA C YCWUIEHHbIM BOOPYEHUEM;
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Mu-8TBK — akcnopTHas Bepcua ¢ wectbto NTYP «Mantotkar; Mu-9 — KomaHaHbIN BEPTONET
Ha 6ase Mu-8T; Mu-8CMB — BepTONET paano3neKTpoHHoi 6opbbbl; Mu-8MMA — moaep-
HWU3MPOBaHHbI BapnaHT Mn-8CMB B ponu cBsazHoro Beptonéta; Mu-8MT — TpaHCcnopTHO-
60eBoii BepTONET Ha 6aze Mu-8TB.

Mu-10. TpaHcnopTHblii BepTONET-KpaH Ha Ga3e BepTonéra Mu-6. Coseplmn nepsbii
nonér B 1960 rogy. CepuitHoe NpoM3BOACTBO OCYLLECTBAANOCL HA POCTOBCKOM BepTo-
nétHom 3aBoge. Mun-10 n Mu-10K ncnonb3oBannch AnA TPAHCMOPTHLIX NEPEBO30K, Npu
MOHTa)e BypOBbIX YCTAHOBOK B ra3oHedTenpombICiOBbIX paoHax BoctouHoin Cubupu
n KpaiiHero CeBepa 1 ANs YHUKaNbHbIX MOHTaXHbIX PaboT NPU CTPOUTENLCTBE U PEKOH-
CTPYKLMM NPOMbILLNEHHbIX NpeanpuaTuii. CebecTonmoCcTb MOHTaXHbIX PaboT NP UCNob-
30BaHuM Mu-10K 6bina B 1,5 pasa meHblie, yem ans Mu-6.

Mu-14. NpoTBoNoAOYHbBI BepTOoNéT (1967roa). MoctpoeH Ha 6a3e Mu-8, ocHalwLéH 6onee
MOLLHbIMKM ABUraTensamm TB3-117. diosensk «ambubus» ¢ AByma nonnaskamm no 6okam.
Topneabl U rny6uHHbIE 6OMObI, KOTOPLIMK BOOPYKEH BEPTONET, MOTYT ObITb pPa3MelLeHbl
KaK Ha HapyXHoW NojBecKe, TaK U B cneLmanbHOM opyXerHom oTceke. Hecér 10 cnaca-
TeNbHbIX MN0TOB Ha 20 MeCT Kawabli, cnacarefbHyio Ne6éaKy, cnocobHyo ogHOBPEMEHHO
NoAHATb TPEX YENOBEK, OCHALLEH NpoxeKkTopamu. MocTaBasncs B rocysapcrea Bapuwas-
CKoro oroBopa, Ha Ky6y u B Jiueuio. Moandukauum: Mu-14MJ1 — ocHoBHas; Mu-14MNJIM —
moanduumpoBaHHas Bepcus MU-14M1; Mu-14BT — MUHHbIA TPANbLUMK U MOCTABLLMK MUH;
Mwu-141C — nouckoBo-cnacatenbHbln; Mi-14PW — nonbckoe HasBaHue Mu-141J1.

Mu-24. boeBoii BepTONET nopAepxKu. MepBsbii NonéT — B 1969 roay, ¢ 1971 ropa — ce-
puiHbIN BbinycK. K 1992 roay cepuiiHbiA BbINYCK NpeKpalyéH, HO BEPTONET OCTaéTcs Ha
BOOPYXeHUU. Hecywas cuctema cosgaHa Ha 6ase Mu-8. [iBurateny o6opyaoBaHsb! cucte-
MOV AN yMeHbLIeHUs MH(PaAKPACHOro U3Ny4YeHus, Ha BO34yX03abOPHWKM yCTaHOBNe-
Hbl Nble3aLMTHbIE YCTPOWCTBA. B rpy30Boii KabuHe MOryT pasmecTuTbCs 0 8 AeCaHTHU-
KOB. BepTONET NpMeHsaNcs Bo BpeMs KOHAMKTA B AdraHuctaHe 1 B 60eBbIX AeNCTBUAX
mexay Vipakom v MpaHom. KabuHa ¢ TaHAEMHbLIM PacnoNoXeHNem IKUnaxa: NETYnK —
B 3aAHei KabuHe, a onepaTop BOOPYHEHUA — B NepeaHei.

Moandukaumn: Mu-24B — pasgenbHble KabuHbl, nynemér AKB-12,7 n npoTMBoTaHKo-
BblIii KOMMeKC «LITypm-Bx», B ceputo nowén ¢ komnnekcom «PanaHra-M» nop, HasBaHu-
em Mu-24[1; Mu-241 — aHanor Mu-24B ¢ HENoABMMKHO YCTaHOB/EHHOI ¢ npaBoro Gopra
ABYXCTBONbHOM nywkow MU-30 6e3 nyneméra; Mu-24BMN — aHanor Mu-24B ¢ nogsuk-
How yctaHoBkon HIMMY-23 n gByxctBonbHOM nywkon [LU-23J1 Bmecto nyneméra; Mu-
24BMT — MUHHbI TpanblUUK Ha 6a3e Mu-24A, cyliecTBoBan B eUHCTBEHHOM 3K3eMMNA-
pe (1974 rop), B cepuu He Gbin.

Mu-26. Taxénblii BoeHHO-TpaHcnopTHbIA BepTonéT (Halo — «opeon, cusHue»). Cambliit
TAXENBIA BEPTONET B Mupe. PaspabartbiBanca ana AapodioTa Kak mMaliuHa, cnocobHas
nepeBo3UTb rPy3bl B HEOOKUTbIE PETVOHDI. [TPUHLUNUANBHO HOBbIA HECYLYUIA BUHT U CU-
cTeMbI TpPaHCMUCCUK. [TepBbIf NONET OMbITHLIA 3K3EMNAAP coBeplwua B 1977 roay, obwas
BHeLIHAA KOMNOHOBKA aHanorn4yHa sepTonéty Mu-6, Ho BUHT MeHbLLEero fuametpa u ¢ Bo-
cemblo nonactamu. K 1985 rofy malumHa BBefieHa B 3Kcnyaraumio. CnocobeH HecTu Ha
BHELUHEeN noABecKe rpy3 maccoi 20 ToHH. Konnyectso nepeBo3nMMbIX feCaHTHUKOB — 85,
paHeHbIX Ha HoCUIKax — 60 YenoBeK.

Moandukaumm: Mu-26K — TAXENbIN BEPTONET-KPaH C MaKCMManbHOM KOMMepYeCcKon Ha-
rpy3Koii 10 25 TOHH; Mun-26M — TaXENbliA yCOBEpLIEHCTBOBAHHbIN BEPTONET ¢ Honee moly-
HbIMU ABUratensmu; Mu-26TM — ¢ noaBecHoN KabWUHON AN NUNOTUPOBAHMUA NpK onepa-
LMAX C NOABECHbIM rPy30M.

Mu-28. boeBoii BepTOn&T noaaepkku. MoaHanca B Bo3zayx B 1982 roay. Co3aaH Ha 6ase
Mwu-24 1 pna ero 3ameHbl, KOHCTPYKLUA HeCyllei cMcTeMbl aHanornyHas. [isuratenu pas-
HeceHbl Ha MaKCUMasbHOe PacCTOSIHME C LieNbi0 UCKNIOYEHNA BbIXOAA W3 CTPOSA 060X
npu nonaganunu paketbl. KabuHa nonHoCTbIO 6POHMPOBAHA, OCTEKNEHWE BbIAEPKVBAET
npsmoe nonagaxve nynb Kaambpa 12,7 mm. MHorve cuctemsl 1 arperatbl Ay6nnposaHbi.
YcTaHoBNeHa cucTemMa cnaceHuns IKUNaxa Ha Manblx BbICOTax, KOTOPas BK/IOYAET 3Hepro-
nornoLatlLye Kpecna 1 Waccu ¢ AByXKamepHoit amoptusaumeil. MOXeT BbINOAHATL 60-
eBble 3a7a4un HEM 1 HoYblo. MoXeT NepeBo3nUTbCA Ha BOEHHO-TPAHCMOPTHbIX caMonérax
Wn-76, AH-124 v AH-24. Bpems NOArOTOBKM BEPTONETa K BbINETY NOC/E BbIFPY3KM U3 CaMo-
néta — He bonee nonyTopa Yacos.
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By Boris Nikonov PERSON

FROM AUTOGIROS
TO LEGENDARY
MI SERIES HELICOPTERS

THIS PUBLICATION IS
DEDICATED TO THE 105TH
BIRTHDAY ANNIVERSARY
OF MIKHAIL LEONTYEVICH
MIL AND TO THE 65TH
ANNIVERSARY OF HIS
HELICOPTER

NON-PROLETARIAN BACKGROUND

Mikhail (originally - Moisey) Leontyevich Mil was born on November 22, 1909 in
Irkutsk, in a fenement building owned by merchant Stanbock. His father, Leonty
Samoylovich Mil, was a railway employee, and his mother, Maria Efimovna, was a
dentist. Before settling down in Irkutsk, Mil's father had worked at a gold mine for
20 years. His grandfather, Samuil Mil, was a Jewish cantonist. He seftled in Sibe-
ria after 25-year service in the Imperial Russian Navy.

The would-be aircraft designer was a wunderkind, showing capacities in differ-
ent spheres: he was good at painting, music and foreign languages. But from a
child he was fond of aviation. These child dreams led him to an airplane model-
ing circle, where, when Mil was 10, his model won a prize at the Siberian Airplane
Modeling Competition.

In 1925 M. L. Mil entered the Siberian Technological Institute where he joined
a glider modeling section. Upon completion of a light single-pilot glider, Mikhail
made the first test flight. Unfortunately, after two years of study he was expelled
for so-called “non-proletarian background”. After that, Mil worked in Novosibirsk,
in a tanning laboratory, and then as a worker belonging to labor class, he entered
the Novocherkassk Polytechnic Institute, a newly-open aircraft engineering de-
partment.

Once his fellow student, Mikhail Zakharov, told him about Spanish aircraft de-
signer Juan de la Cierva, who had tested a new type of aircraft - the autogiro.
Soon Mil was informed that aircraft designer Nikolay Ilyich Kamov was working
on such an aircraft af the Central Aerohydrodynamic Institute (TsAGI). Before the
final year Mil sent a letter to Kamov, requesting for the approval for undergradu-
ate training at TsAGI. Thus, in the summer of 1929 he was at TsAGI where he took
part in developing the first Soviet autogiro KASKR-1 “Krasny Ingener” (“Red En-
gineer”) under Kamov's supervision. Apparently, this defined Mil’s destiny - he be-
came a rotorcraft designer.

Autogiros were known as unreliable and unhandy aircraft. At that time, the offi-
cial aftitude world record belonged to Ascanio, the Italian aviator, who had man-
aged to reach an altitude of 18 m, using an autogiro. However, in 1931 engineer
Cheremukhin achieved the unofficial secret record by reaching an altitude of
605 m. Mikhail Mil, a young graduate from the Novocherkassk Polytechnic Insti-
fute, witnessed Cheremukhin’s record flight.
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After graduating, Mil worked at TsAGI and took part
in developing the A-7, A-12 and A-15 autogiros. Then
he worked at an aircraft factory as N. I. Kamov dep-
uty, specializing in aerodynamics, aeroelasticity and
durability of helicopters. Also, he created the main
rotor general theory. At that time he published his
first study “On Autogiro Takeoff Run”.
Unfortunately, in 1937 the department specializing
in autogiro and helicopter design was closed down.
Many specialists were repressed as “enemies of the
people”. Mil avoided this cruel fate and was trans-
ferred to the TsAGI's airplane design department.
By the 1940s Mikhail Leontyevich was one of the
lead Soviet experts in the autogiros theory. In ad-
dition to theoretical studies, Mil had gained a pro-
found design experience.

AUTOGIROS DURING WORLD WAR II

During the Great Patriotic War (1941-1943) Mil was
evacuated to the settlement of Bilimbay (the Sverd-
lovsk Region) where he was involved in modification
of combat aircraft, improvement of their stabiliza-
tion and controllability. Bilimbay was the unofficial
center of the Soviet Union military aircraft engi-
neering. Design bureaus and departments headed
by the lead Soviet aircraft designers such as Tu-
polev, llyushin, Lavochkin and Kamov operated in
this settlement.

While working there, Mil had developed a device
that allowed to coup with the spin issue encoun-
tered by a heavy-loaded airplane (usually, the pilot
could not recover from the spin due to the lack of
physical force required).

This device was tested at a front-line airdrome in
the presence of the Commander-in-Chief. But com-
bat pilots did not rely on this device and did not trust
a young aircraft designer. The matter was that they
had to make the spinning maneuver deliberate-
ly, thus creating in-flight emergency and extreme-
ly dangerous conditions. However, one pilot volun-
teered for that risky test. Pilot Lebedinsky asked Mil,

“Comrade Designer, would you fly with me?” Mikhail
Leontyevich agreed and as a result, this new anti-
spin device was approved for a large-scale produc-
tion after testing.

Later, for a few months Mil personally mounted this
device on airplanes and instructed the pilots how
to use it. In 1945 Mil was awarded the Order of the
Patriotic War for the modification of combat air-
planes.

Autogiros were recalled and used during World War
1I. Five A-7 autogiros were used for combat missions
for two months, and 20 sorties were made. Mikhail
Mil was in the air unit during these combat opera-
tions. Stillimperfect and vulnerable, these autogiros
were used for night flights to correct artillery fire.
However, when the German froops attacked and
broke through the defense lines in the area where
the A-7 autogiros air unit was positioned, there was
no communication with the front command head-
quarters and an autogiro was sent to deliver the de-
fense breakthrough report.

Mil lost many relatives during the war. His 5-year old
son died during evacuation. He also lost an infant
daughter who lived for 9 days only in an unheated
maternity hospital and died from cold. Mikhail Le-
ontyevich lost his mother and brother. But all these
losses could not break his will to live and work.

LANDING AT STALIN'S RESIDENCE

In 1945 M. L. Mil defended a doctoral thesis titled
as follows: “The Dynamics of the Rotor with Hinged
Blades and its Application to Improve Autogiro and
Helicopter Stability and Control”. At that time he
was the head of TsAGl's Laboratory No. 5 that was
involved in improving aircraft stability and in devel-
oping helicopters. Many times Mil appealed to I. V.
Stalin, trying fo persuade him to authorize the de-
velopment of up-to-date rotorcraft. There is a leg-
end that an unplanned demonstration helicopter
flight was performed in the vicinity of Stalin’s resi-
dence in Abkhazia.
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Though, it is likely that the real situation was quite
different. In 1950 the Korean War started where
North Korea was supported by the USSR and
South Korea was supported by the USA. In the
course of combat operations one of the U.S. troops
was surrounded and blocked in impassable for-
est, but the surrounded soldiers were successful-
ly evacuated by helicopters. Stalin was impressed
by this operation, so he summoned lead design-
ers Yakovlev, Kamov and Mil in the Kremlin and or-
dered to initiate the development of the assault he-
licopter.

Anyway, in 1947 Mil was appointed to the experi-
mental helicopter design bureau as a chief design-
er. At first, bad luck pursued him - the first two
GM-1 helicopter prototypes (Gelikopter Milya-1)
crashed, while test pilot M. K. Baikalov was killed in
the second accident. Nevertheless, the third GM-1
prototype was successfully tested. In 1949 it was
used as the basis for developing the first national
helicopter Mi-1. By the way, President of Finland
Urho Kekkonen used the VIP version of the Mi-1-
NKh as a presidential aircraft.

In 1964 Mil became the General Designer of the
experimental design bureau. Later, Mil led the de-
velopment of the Mi-2, Mi-4, Mi-6, Mi-8, Mi-10,
Mi-12, Mi-24, V-12 and other helicopters. The main
principle of M. L. Mil, which he followed for devel-
oping his helicopters and which he left as precept
for his followers is: a helicopter shall be adapted
for series production, be reliable, inexpensive and
easy-to-handle.

Mikhail Leontyevich Mil, the Hero of Socialist
Labor (1966), winner of Lenin Prize (1958) and
of USSR State Prize (1968) died on January 31,
1970. Unfortunately, he did not live to see an un-
precedented event, which allowed the air fight tac-
fics to enter upon a new phase: on October 27,
1982, during the Iran-Iraq War an Iraqi Mi-24 de-
stroyed an Iranian F-4 Phantom with the Falanga-
PV anti-tank missile.
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LEGENDARY MI SERIES HELICOPTERS

Mi-1. Multipurpose helicopter. First flight - Septem-
ber, 1948;in 1951 put into service as civil and military
aircraft (NATO reporting name “Hare”). In 1956-1957
these helicopters were produced in Poland under des-
ignation SM-1. Versions: Mi-1 - basic version, seating a
pilot and three passengers; Mi-1Nkh - general-purpose
civil helicopter; Mi-1P - float-equipped version; Mi-1T -
standard series version, seating a pilot and two passen-
gers; Mi-1U - frainer version with dual control.

Mi-2. Multipurpose helicopter. First flights in 1961,
series production since 1965. First implementation of
a double-turbine design. Versions: Mi-2M - improved
military version, with a protective smoke screen sys-
tem, supporting 9M32 Strela 2 guided missiles; Mi-2-
RM - sea rescue version; Mi-2URN - fire-support re-
connaissance helicopter equipped with the Mars 2
rocket launcher (16 55 mm unguided missiles) and 12.7
mm machine gun; Mi-2URP - anti-tank version with
four 9M14M Malyutka anti-tank guided missiles; Mi-2-
US - fire-support helicopter with the 23 mm NS-23KM
gun, two 7.62 mm machine guns under pylons and two
7.62 mm PK machine guns.

Mi-3. Multipurpose air ambulance helicopter. Im-
proved version of the Mi-1T and Mi-1A. Features a new
four-blade main rofor, improved comfortable cabin,
modified fuselage structure and suspended quick-de-
tachable side pods fo carry ill or injured persons. The
front parts of the pod covers were glassed and fitted
with a window that allowed the medic to observe lying
cases from the cockpit and administer medical aid, if
necessary. This version was recommended for series
production, but some complications related to simulta-
neous production of three-blade and four-blade rotors
cancelled its implementation.

Mi-4. Multipurpose helicopter (NATO reporting
name “Hound-A"). First flight - May, 1952. Original-
ly designed as an assault and military transport heli-
copter equipped with double-swing doors located in
the rear part of the fuselage fo ease loading of equip-
ment and cargo. The cabin accommodated up to 14 sol-
diers in full gear. This version was exported to over 20
countries. All modifications supported inflatable floats
and the helicopter could be used as an amphibian air-
craft. Versions: M-4 - basic production military version;
Mi-4P - civil transport version widely used by Aeroflot
airline, including its ambulance modification; Mi-4S -
agricultural version, also used for fire fighting; Mi-4M
(Mi-4AM, Mi-4VM) - anti-submarine warfare helicop-
ter.

Mi-6 (NATO reporting name “Hook”). First flight
- September, 1957. The largest helicopter in the world
at that time. The first Soviet mass production helicop-
ter equipped with gas-turbine engines. Fitted with two
quick-detachable small span wings, which allowed to

reduce the main rotor load by 20 % in cruise flight. For
lifting heavy cargo, these wings were removed. The
basic military transport version of the Mi-6A helicopter
was designed to carry 70 soldiers in full gear or 65-90
passengers. The air ambulance version accommodated
40 stretchers and two medics; the fire-fighting version
was equipped with a water drop system; the heavy-lift
version carried payload up to 12,000 kg. Upgraded mil-
itary version: Mi-22.

Mi-8. Multipurpose transport helicopter. There
are two basic versions: the Mi-8T transport helicopter
and the Mi-8P passenger helicopter. Optional version
with the premium-class cabin. The armed fransport
version for ground-to-air missiles counter measures
is equipped with the engine hot gases dissipation sys-
tem, heat decoy dispenser and with the IR pulse signals
generation system. This helicopter was used during the
war in Afghanistan.

The first variant of the Mi-8 helicopter with a four-blade
main rotor was tested in 1962. In October, 1963 the
second variant with a five-blade rotor was developed
and later approved for series production. Versions:
Mi-8T (NATO reporting name “Hip-C”) - basic armed
fransport version; Mi-8TV - modified version with up-
graded armament; Mi-8TVK - export version with six
Malyutka anti-tank guided missiles; Mi-9 - military staff
transport modification of Mi-8T; Mi-8SMV - electronic
warfare helicopter; Mi-8PPA - upgraded variant of the
Mi-8SMV used as a liaison helicopter; Mi-8MT - armed
transport modification of the Mi-8TV helicopter.

Mi-10. Transport crane helicopter based on the
Mi-6. First flight in 1960. Mass production at Rostov
Helicopter Plant. The Mi-10 and Mi-10K helicopters
were used for cargo carrying operations, for installa-
tion of well drills in gas and oil producing areas of East-
ern Siberia and Far North and for unique installation
works during construction and re-construction of in-
dustrial facilities. Using the Mi-10K the installation
works cost was 1.5 times less than using the Mi-6 he-
licopter.

Mi-14. Anti-submarine helicopter (developed in
1967). Based on theMi-8 helicopter and equipped with
the more powerful TV3-117 engines. Fuselage - am-
phibian type with two side floats. The helicopter can
carry torpedoes and depth bombs, which can be mount-
ed as a suspended weapon or in the special armament
compartment. Carries 10 life rafts for accommodation
of 20 persons per each raft, a salvage winch to lift up 3
persons at a time. Equipped with searchlights. Supplied
to the Warsaw Pact countries, to Cuba and Libya. Ver-
sions: Mi-14PL - basic version; Mi-14PLM - modified
version of the Mi-14PL; Mi-14VT - helicopter for mine
sweeping and aerial mine laying; Mi-14PS - search and
rescue version; Mi 14PW - the Poland designation of
the Mi-14PL version.

Mi-24. Armed support helicopter. First flight in
1969, series production since 1971. Series production
was stopped by 1992, but this helicopter is still opera-
tional. Airframe design is based on the Mi-8 helicopter,
the engines are equipped with IR-radiation suppres-
sion system, the air intakes are fitted with dust protec-
tion devices. The cargo compartment can accommo-
date up to eight froopers. This version was used during
the war in Afghanistan and in combat operations dur-
ing the Iran-lraq War. The cockpit is designed for the
tandem crew configuration: a pilot in the rear cockpit,
and a gunner in the front cockpit.

Versions: Mi-24V - separated cockpits, the YaKB-12,7
machine gun and the Shturm-V anti-tank system; put
in series production with the Falanga-M system as the
Mi-24D helicopter; Mi-24P - identical fo Mi-24V with
stationary right-side double-barrel GSh-30 gun with-
out a machine gun; Mi-24VP - identical to the Mi-24V
equipped with moving NPPU-23 gun and double-bar-
rel GSh-23L gun instead of a machine gun; Mi-24BMT -
mine sweeper based on the Mi-24A helicopter, the sin-
gle prototype (developed in 1974), never put in series
production.

Mi-26. Heavy-lift military transport helicopter
(NATO reporting name “Halo”). The heaviest heli-
copter in the world. Developed for Aeroflot airline for
carrying cargo to uninhabited regions. A brand new
main rotor and fransmission systems. The first flight
of the prototype was performed in 1977; the general
external configuration is identical to the Mi-6 design,
but it features a smaller diameter of the rotor, which
is fitted with eight blades. This helicopter was put into
service by 1985. Can carry 20,000 kg using the exter-
nal load sling system. Max. number of troopers - 85,
wounded men on stretchers - 60 persons.

Versions: Mi-26K - heavy-lift crane helicopter, max.
payload - up to 25 t; Mi-26M - upgraded heavy-lift he-
licopter equipped with more powerful engines; Mi-26-
TM -equipped with a suspended pod for handling the
external load.

Mi-28. Armed support helicopter. First flight in
1982. Based on the Mi-24 helicopter and intended to
replace it. Has the same aircraft body design. The en-
gines are mutually spaced as much as possible to pre-
vent a failure of both engines in the event of missile im-
pact. The cockpit is fully armor-plated, the glass cover
can resist a direct impact of 12.7 mm projectiles. Many
systems and assembly units are equipped with redun-
dant components. The helicopter is equipped the low
altitude crew rescue system, which includes energy-at-
tenuating seats and dual-chamber shock absorption
landing gear. Intended for day/night combat missions.
Can be fransported by the IL-76, An-124 and An-24 mil-
itary transport aircraft. Time for preparation of the
helicopter for flight after disembarkation - 1.5 hours
max.

31



ABNALMNOHHO-KOCMUNYECKAA MPOMbBILWLJTIEHHOCTb

Mbl CO30AEM BYAYLLEE
ABUALNWN CEFOHA

O CEFOAHALWHEM AHE NPEANPUATUA, EFO HOBEWLLMX PA3PABOTKAX HALLEMY YKYPHANY
PACCKA3A TEHEPA/IbHbIA AVNPEKTOP XONANHTA «ABUALIMOHHOE OBOPYIOBAHUE»
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MAKCUM KY3IOK

Makcum BaanmoBuuy, KakoBa ceroaHsa
AOJIA XONAVHIAa Ha POCCUNCKOM PblH-
Ke?

Cetvac  «ABMaLMOHHOE 06OpYAOBaHMEN
obbeguHser 36 npeanpuaTUiA, pacnono-
HeHHbIX Mo Bcen Poccum, 3aHumaeTt 46%
POCCUIACKOTO PblHKA aBMALMOHHbIX arpe-
ratoB W BbiNycKaeT 0Kono 20 TbiCAY Haume-
HOBaHWA un3gennin. MNpoayKuua XonauHra
yCTaHaBNMBAETCA NPAKTUYECKN HA BCe pPoC-
CUWCKME aBManarHepsbl, a TaKe TpaHCNopT-
Hble CamoETbl M BepTONETbl. B yncne Hawwmx
POCCUICKMX 3aKa3umkoB: OO6begnHEHHAs
aBuactpoutenbHasa kKopnopauus (OAK),
«BepTtonétbl Poccumn», O6beanMHEHHAsA ABU-
ratenbHas kopnopauus (OAK), komnaHuu
Aspodnot, «TpaHcaspo», UTair u gpyrue
YYaCTHUKM PbIHKA BO3JYLWHbIX NEPEBO30K.
BaHyt0 ponb UrpaioT cMcTeMbl U arperatbl
XONAUHra AnA BOEHHOW aBuaummn: «Asmnauu-
OHHOe 06opyaoBaHMe» y4yacTByeT BO BCEX
COBPEMEHHbIX MPOeKTax, B TOM yucie no
CO3[laHMNI0 MEePCNeKTUBHOIO aBMALMOHHOIO
Komnnekca ppoHToBoit asuauuu (MAK GA),
TakXe m3BecTtHoro Kak T-50. Kpome aBwua-
LUN XONAWHI MOCTaBNSe€T KOMMNEKCbl Ans
npowussoautenen cucrem [BO, BoeHHOW
TEXHUKU 1 ApYrux oTpacnen.

Kakne komnereHuun yxe ectb B Xoi-
AVIHTe U KaKue niaHupyeTcA pasBu-
BaTb B Gyaywem?

Mbl pa3BuBaem KOMMETEHLMU WMHTerpaTtopa
B 9 aBMALMOHHBIX CUCTEMAX: 3/1EKTPOCHAG-
KeHWe, Laccu, BCromoratenbHas CuaoBas
YCTaHOBKa, KUCNIOPOAHAA cucTema, cuctema
MOXapHON 3alLuTbl, MapaLltoThl U cpeacTsa
AEeCaHTUPOBaHWA, CPeACTBa aBapuUnHOro no-
KWAaHWA M CpeacTBa Ha3eMHOro 06CTyHU-
BaHWA. [InA  pasBUTUA Ha MEXAyHapOAHbIX
PbIHKaX XONAVHI HAMepPEeH COXPaHUTb NPUCYT-
cTBue B 18 cucremax.

Ha caiite xonauHra ectb uHdopmauus,
4YTO AONU BOEHHOW U FpaXAaHCKoM npo-
AYKUMM XonauHra cocrtasasaioT 60 u
40% cooTBeTcTBeHHO. Kakue cucrembl
W arperatbl BbiyCKaloOT NpeAnpUATUA
XONAUHra [ANA  TpaXKAAHCKOro, a Ka-
Kue - 1A BOEHHOro cerMmeHta?

[Ona rpa¥paaHCKoro cermeHTa «ABUALMOH-
Hoe o060pyaoBaHMe» BbIMYCKAeT B3NETHO-
nocafiouHble YCTPOWCTBA, CU/OBble YCTa-
HOBKM, cucTembl 3N1eKTPOCHAGKeHMs,
rMAPaBAMYecKe W TOM/IMBHbIE CUCTEMbI,
3NeKTPONPUBOAbI, MMAPOABTOMATbI, HACOChI
W Lpyrylo NpoayKuuio. B BOEHHbIN cermeHT
BXOAAT pa3paboTKa 1 BbINYCK NapaLuioTHO-4e-
CaHTHOrO 060pYyAOBaHNSA, a TaKiKe BOEHHOW
TEXHUKUN AN MOPCKUX, BO3AYLLUHbIX U Ha3em-
HbIX CUA.

OpHUM U3 BeayLLMX NPeanpUATUA XONAMHTa,
cneumanmsnpyloLLmUxcs Ha CO3AaHNU BOOPY-
YeHWi, aBnsaetcs Hay4Ho-Npom3BOACTBEHHOE
npeanpustve «Crapt um. A. V. AckuHa (HMNMN
«CrapT»). 3a Bpemsi CBOEro CyllecTBOBaHUs
«CTapT» pa3pabortan 1 nepedan B cepuiiHoe
npouseoacteo 6onee 300 HOBbIX 06pa3LoB
BoopyxeHuit. Cpean Hux: 6oesas MallvHa
ANA BCEMMPHO M3BECTHOM PEaKTUBHOM CU-
CTeMbl 3aMoBoro orHs «pag», ctaptToBoe U
HasemHoe 060OpyAOBaHMWE AN 3E€HUTHO-Pa-
KeTHbIX KoMMnekcos «Kpyr», «Kyb», «Ocax,
«Top» 1 «Bbyk». TexHWKa ANA CyXOMnyTHbIX
BOMCK npou3sogctBa «Crapta» NpuHATA Ha
BOOpYXeHMe He Tonbko B Poccumn, HO 1 B
6onee yem 30 cTpaHax mupa.
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MoxXHO nu Ha3BaTb NPOAYKUMUIO, Bbl-
nycKaeMylo XOJAUHIOM, YHUKalIbHON?
Kakyio umeHHo?

MHorve npeanpusATMA XonauHra ABNAKTCA
paspaboTynKamm NpoayKLMK, y KOTOPOI HeT
aHanoros. TaK, Hay4HO-MPOM3BOACTBEHHOE
npeanpuatne «Pecnupatop» ABnserca pas-
paboTynKom nepBoit B Poccumn KucnopoaHoi
CMCTEMbI MACCaXMPCKOro camonéTa ¢ umdpo-
BbIM yNpaBfieHem Bcemu e€ arperatamu.
Ycumckoe arperatHoe NPOU3BOACTBEHHOE
obbeantHerne (YANO) paspabotano 1HHOBa-
LIMOHHYIO CUCTEMY 3/1EKTPONUTAaHUA MNOCTO-
AAHHOro ToKa ana NMAK ®A. MolHocTb HoBOW
CMCTEMbI 3N1EKTPONUTAHMA Ha OCHOBE VHBEp-
TOpa C 1BOMHBIM Npeobpa3oBaHem 3eKTPo-
3HEepruu BABOE Bbllle, YEM Y CUCTEMBI MPO-
LUNOrO NOKONEHWA, U3rOTOBIEHHON Ha OCHOBE
TpaHcdopmaTopHoro npeobpasosaresns.
CneumanbHO [nf BbINONHEHWA 3afay B
IKCTpeMarnbHbIX MeTeoycnoBuax HayuHo-
nccnefoBaTeNbCKUA  MHCTATYT  NapalLuioTo-
cTpoeHus co3gan cucremy [1-10[, kotopas
ABNAETCA YCOBEPLIEHCTBOBAHHON Bepcuen
CepuiHON nmapawTHOW cuctembl ans BB
[-10. B Hel ncnonb3yetca cuctema NpuHy-
AVTENbHOTO PacKpbITUA Mapalliota, To ecTb
napawoT  aBTOMATUYECKM  pacKpblBaeT-
cA Npy MOKWAAHWKM feTaTeNbHoOro annapa-
Ta. HoBas cuctema nosBonseT coBepLiatb
NPbIXKK € BbICOTbI 50 M, a He 200 M, KaK 310
Obln0 paHee.

B 2013 ropy Hawe npegnpuatre  HIM
«Crapm» nm. A. . flcknHa npeactaBuno uH-
HOBALMOHHYIO MycKoBYl YycTaHoBKy 3PK
«lTtnnb-1», npegHasHaveHHylo Ana 3anyc-
Ka paKert, obecneynBatoLLyx 3aLmnTy Kopab-
Nel OT aTaK NpOTMBOKOpPabesbHbIX paKeT,
CaMonéToB, BEPTONETOB M KaTepoB, a TaKKe
MOAMDUKALMIO  TPAHCMOPTHOM  MaLLMHBbI,
nepeBO3ALLEN PaKeTbl ANA KOMMAEeKca npo-
TUBOBO3AYLIHON 060poHbI C-400.
CoBmecTHO ¢ KomnaHuen Curtiss-Wright
Controls mbl pa3pabarbiBaem cuctemy no-
apHoi 3awmtbl (CM3) HOBOro MoKoneHwus.
PaspaboTka He MMEET aHanoroB Ha poc-
cuiickom pbiHke. Hosas CM3  6yaer nerue
Ha 20% 3a CYET KOHCTPYKLLMM HOBOTO 610Ka



1 0BneryéHHbIX orHeTylwuTenen, Oyaet UMeTb
NOBbILIEHHYI0 HAAEKHOCTL Bnarofaps 3awure
OT NIOXHOrO cpabaTtbiBaHNA, @ TAaKKE BbICOKYHO
cTeneHb yHUdUKaLumm. Cuctema no3sonser 3a-
MEHsITb e€ COCTaBNAIOLLME MOAYLHO, NO3TOMY
CTOMMOCTb 3KCMJyaTauum CHU3NTCA, a CPOK
CNYKObI NPOAAUTCA. ITOT NPOAYKT ByAeT co3-
AaH U cepTuduuMpoBaH AN NUAEPOB MU-
poBoii aBvauuu. Mbl nnaHWpyem nocTas-
NATb CUCTEMY MOMAPHOM 3aLMTbI HA PbIHKM
Poccum, CHI, CLUA n EBponbl. Ve B pamkax
FARNBOROUGH Airshow 2014 Gyaer npo-
LAEMOHCTPUPOBAH MaKeT 3Toii pa3paboTKu.

HayuHo-npousBoacTBEHHOE  MNpeanpusTie

«3Be3fa» CO3[ano NepBylo B Mupe CuUCTeMy
aBapuiHOro NoKWaHua BepTonéTta, Kotopas
ycraHasnusaetca Ha Ka-50 «4épHasa akyna» un
obecneynBaer cnaceHune 3KMNaxa Ha Bcex pe-
XMUMax nonéra.

Ha Tom e npeanpustum paspaboTtaH cKa-
¢daHap Hosoro nokoneHus «OpnaH-MKC»,

npefHa3HayYeHHbIN Ans paboTbl B OTKPLITOM
Kocmoce. OH npeactaBnsier coboit MUHMa-
TIOPHBI KOCMUYECKUiA kopabnb. CkadaHap
KOMMbIOTEPU30BaH, NyNbT yNpaBieHNs OCHa-
LWEH HOBbLIM AMCMNEEM C YNYYLLEHHON CuCTe-
moii 06paboTkn uHdopmaumun. Ecnm npexae
B aMepPUKaHCKMX N POCCUMICKMUX cKadaHapax
NPVXOAMNOCH pPerynmpoBaTb TemnepatypHbIi
pexum Bpy4Hyto, To «OpnaH-MKC» peluaer
3Ty 3a4a4y aBTomatuyecku. NMpoaykuus npes-
MPUATUA YCNeLWHO 3KCNayaTUpyeTca Ha poc-
CUACKNX KOCMMYECKUX Kopabnsx, a Takke
Ha MKC.

B Hosbpe 2013 roaa pocCUiiCKUE KOCMO-
HaBTbl B cKadaHapax «OpnaH-MK» Bnep-
Bble B UCTOPUM BbIHEC/W B OTKPbITbIA KOCMOC
ONIMMINUIACKUIA thaken, OT KOTOPOro NoTOM 3a-
Xeérca onumnuinckuii oroHb B Coun. Bonee
TOro, B AeKabpe 2013 rofa KOCMOHABTbI B TOI
e mogenun ckacdaHapa NpoBenun B OTKPbITOM
KOCMOCe 8 4acOB 7 MUHYT, TEM CaMbIM YCTaHo-
BWB MMPOBOW peKopa.

[na TOro 4tobbl ObiTb KOHKYpEHToO-
CMoco6HbIM Ha MUPOBOM pbIHKe, BaX-
HO COTpyAHMYaTb C MEXAYHApPOAHbIMU
naptHépamu. Kak c 3Tum ob6croAT pena
y XoaAuHra «ABMaLuoHHoe o6opyaoBa-
Hue»?

Kpome coBmecTtHoi paspabotku ¢ Curtiss-
Wright Controls cuctembl noxapHow 3alu-
Tbl, Mbl aKTUBHO COTPYAHWYaeM C paHLy3-
CKOM KomnaHuen Messier-Bugatti-Dowty
(MBD) B yacTV CO34aHUA 3/1I€MEHTOB LAcCK
ansa SSJ-100. Ve B 3TOM rogy Mbl NAaHupy-
€M HanaauTb cepuiiHoe NPOWU3BOACTBO AaH-
HbIX U3LeNNN.

OOHUM U3 OCHOBHbIX CTpPaTerMyeckux napt-
HEpoB xonauHra BbicTynaetr Kopnopauus
Boeing. B aBrycte Ha aBuacanoHe MAKC-
2013 mbl noanucanun ¢ Boeing memopaHaym
0 B3aUMOMOHVMMaHWUK, NpefyCcMaTpuBaloLLmi
co3aaHve paboyeii rpynmbl, KoTopas WU3yuut
BO3MOXHOCTU XONAMHIa MO CO3AaHMI0 OMopbI

M CUCTeMbl yNpaBneHus Waccu ana segyle-
ro MMPOBOrO MPOU3BOAWTENS MACCAKMPCKUX
camonéroB. TpeTben CTOPOHONW, NoAnMcaB-
WeNn JOKYMEHT, cTan AeNCTBYIOWMIA UHTEerpa-
Top waccn ana Boeing — kopnopauua UTC
Aerospace Systems. B 2012 rogy «ABunauoH-
Hoe 060pyaoBaHMe» 3aKIIOYMN0 CornalleHne
¢ Boeing o copeincteum B opraHusaumm B Poc-
CVMW aBMALMOHHO-CEPBUCHOTO LLeHTPa ANCTpU-
Gyuun aBmasanuyacteir ans 6ecnepe6oitHo-
ro marepuanbHo-TeXHUYECKoro obecneyeHns
POCCUMCKNX aBUAKOMNAHWIN, KOTOPbIA Mbl OT-
KPbIAX B MapTe NPOLLIOro roaa.

C KakuM utorom «ABMaLUOHHOE 060py-
posaHue» 3asepmnno 2013 roa? Yro us
3annaHUpoOBaHHOrO yAanocb peanuso-
BaTb?

Mpoweawnii rog ANS Halero XonauvHra
MOHO C YBEPEHHOCTbIO Ha3BaTb YCMELLHbIM.
Mpeanpuatna, Bxoaawme B «ABMALMOHHOE
obopyaoBaHue», NPOBOANIN MOJEPHU3ALMIO

AEROSPACE INDUSTRY

NPOU3BOACTBA U TEXHUYECKOE NEPEBOOPYIKE-
HMe MOLLHOCTEN, HAYYHO-UCCNef0BaTeNbCKME
1 OMbITHO-KOHCTPYKTOPCKME PaboTbl, 0cBau-
BaAu NpPOWU3BOACTBO WMHHOBALMOHHOM Mpo-
AyKUMU. Mbl MpUCTYNMAKM K NPOU3BOACTBY
OnbITHbIX 06pPa3LoB arperatoB WHTErPUPO-
BaHHbIX aBWALMOHHbIX CUCTEM ANA TPax-
JAHCKUX CaMONETOB 1 BEPTONETOB, KOTOPbIE
OyayT cepwuitHo npousBoauTbCs B Poccuu
no 2025 roga. B 2013 roay xonavHr co3gan
KOMMNNEKC HAaTYPHbIX 1 3/1EKTPOHHBIX MAKETOB
aBMacucTeM ANA ONpeAeneHus OnTUmalb-
HbIX MPOEKTHbIX peLleHunii, obecneunsaro-
LWMX MX KOHKYPEHTOCMOCOBHOCTb U BO3MOM-
HOCTb MpUMEHEHWs Ha 6OPTy BO3AYLIHbIX
cynos (BO).

Mbl pa3BrMBaem XONAMHF MO MOAENMN onepa-
LLMOHHOrO XONAMHIa, KoTopas xopowo cebs
3apeKoMeHfioBana, Kak B aBuauuu, Tak u
B APYrMX OTpacasx NPOMbILLIEHHOCTU. Ynpas-
NleHYecKas BEepTUKaNb BKNOYAET B cebs LieH-
Tpanusaumio Kioyesbix 6uU3Hec-NpoLeccos,
B TOM YWCNe 3aKYMNOK, MAapKETUHTra, NpoAaxk
1 (OMHAHCOB. 3TO NO3BOIMAO KOMMAHWUM 3Ha-
YMTENbHO CHU3UTb W3AEPXKM U MOBbLICUTb
3¢ eKTVBHOCTL pacnpeseneHns pecypcos
BCEro XOJMHra.

B Hactosiwee Bpems npeanpuatis He 3a-
K/IOYAlOT CaMOCTOSATENbHO JOrOBOPbI Ha No-
CTaBKy CBOEN NpoayKumuu. Bce npogaxm ocy-
LEeCTBAAOTCA LEHTPaNN30BaHHO, OT UMEHU
ynpaBnsioLWen KoMnaHWM, 4To cornacyer-
CA C eBpONEeCKON npaKTMKoW. Takon nop-
X0[, NO3BONIAET BbICTPAUBaTh HOBbIN YPOBEHb
B3aMMOJENCTBUA C 3aKa3uMKamu, BbIXOAA
C NaKeTHbIMW NPeANoKeHUAMU U npeana-
ras BbIrOfiHble LieHbl HA OTAENbHbIE KOMMO-
HEHTbI, @ 3aKa34MKK, B CBOIO OYepefb, roTo-
Bbl MOANUCHIBATbL C XONANHIOBOW KOMNAaHWen
JONTOCPOYHbIE  KOHTpaKTbl, obecneynBas
KOMMaHWIo 3aKasamu Ha byayliee.

MomnMmo BbIxOAa Ha €BPONENCKUA PbIHOK,
LeHTpanu3aumna npojax «ABMALMOHHOMY
obopyaoBaHuio» no3ponser 6onee YETKO
060CHOBbIBAaTb MHBECTULIMOHHYIO MONUTUKY,
yacTb KOTOPOi cocTaBnser blomkerHoe du-
HaHCUpOBaHue.

ABMaLMNOHHOEe
obopypoBaHune

OAO «XONAUHT
~ABUALUOHHOE OBOPYAOBAHUE"»

105318, Mocksa,
yn. N6parumoea, a. 29, ctp. 31
Ten./dakc: +7 (495) 989-29-39

E-mail: concern@avia-equipment.ru
http://avia-equipment.ru/
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Maxim Kuzyuk, CEO of Aviation Equipment:

WE’RE CREATING
THE FUTURE OF AVIATION TODAY

What is the Holding’s current share of the Rus-
sian market?

Aviation Equipment is made up of 36 companies, locat-
ed in Moscow, Ufa, Samara, Ulyanovsk, Yekaterinburg
and many other Russian cities. The Holding has a 46%
share of the components market in the Russian aviation
industry, which we plan to expand to over 50% by 2020.
Our products can be found installed in virtually all Rus-
sian airliners, as well as in transport airplanes and heli-
copters. Our Russian customers include the United Air-
craft Corporation (UAC), Russian Helicopters, United
Engine Corporation (UEC), Aeroflotf, Transaero, UTair
and others. On top of this, Aviation Equipment is also
taking part in all current military projects, including the
fifth generation fighter jet (PAK FA), also known as the
T-50. In addition to aviation, the Holding also supplies
systems for manufacturers of air defence systems and
many civil products in machinery and transportation.

What competences does the holding already have,
and what competences you planning to develop?

We are developing an integrator expertise in nine avi-
ation systems: power supply, landing gear, auxiliary
power unit, hydraulic and fuel systems, oxygen system,
fire protection system, parachutes and airlift delivery,
emergency escape and ground support equipment. To
expand our presence in international markets, the hold-
ing is planning fo continue development of 18 systems.

Your website says that the holding’s share in de-
fence and civil products is 60% and 40%, respec-
tively. Which systems and components do you
manufacture for the civil segment, and which for
the defence?

Aviation Equipment manufactures take-off and landing
gear, power generators, electrical, hydraulic and fuel
systems, actuators, hydraulic control units and pumps
and other products for civil aviation. For the defence in-
dustry, we develop and manufacture paraborne equip-
ment, as well as equipment for the marine, airborne and
ground forces.

One of the holding’s leading companies focusing on
building defence systems is the START Yaskin Scientif-
ic and Production Enterprise (START). Over the years,
START has developed and industrialized more than 300
new types of defence systems, including a combat vehi-
cle for Grad, a world-famous multiple rocket launcher,
as well as launch and ground equipment for the Krug,
Kub, Osa, Tor and Buk surface-to-air missile systems.

Equipment for ground forces produced by START
is used in active service not just in Russia, but in
more than 30 countries world-wide.

Do you think the holding’s products are
unique, and if so, which ones?

Many of the holding’s companies are product de-
velopment centres with unparalleled capabili-
ties.

One example is Respirator Scientific and Pro-
duction Enterprise, which is developing Russia’s
first fully digitally-controlled oxygen system for
passenger planes.

UAPO from Ufa developed an innovative DC
power supply system for the PAK FA fighter.

The new power supply system with inverters with
double energy conversion, which has twice as
much power as former-generation systems that
were based on transformer converters.

The Parachute Scientific and Research Insti-
tute has built the D-10P system for extreme me-
teorological conditions, which is essentially an
upgraded version of the serially-produced D10
parachute system for airborne forces. It utilizes
forced parachute deployment, which means that
the parachute opens automatically after a jump.
The new system makes it possible to jump from
as low as 50m, not 200m like before.

In 2013, START demonstrated an innovative
launch vehicle for the Shtil-1 naval missile sys-
tem, intended to protect ships from attacks by
anti-ship missiles, airplanes, helicopters and
other missile launchers. The company also dem-
onstrated a modified vehicle for the transporta-
tion of missiles for the S-400 air defence system.
The Holding is also developing a next generation
aircraft fire protection system (FPS) with Cur-
tiss-Wright Controls. It will be 20% lighter due to
its design and the incorporation of lightweight
fire extinguishers, as well as being competitive-
ly priced. In addition, it will be more reliable due
to protection against false activation. The sys-
tem’s modular design makes it possible to use the
same components, therefore reducing produc-
tion costs, while its service life will be the same
as that of the aircraft. This product will be manu-
factured and certified for the global markets. We
plan to sell this system in Russia, CIS countries,
USA, and Europe. First prototype will be unveiled
at the 2014 Farnborough Air Show.

Zvezda R&D company has built the world’s first
helicopter emergency evacuation system, which
is installed in the Ka-50 Black Shark. In case of
emergency ejection, the system discards the
main rofor blades in a way that prevents any con-
tact with the pilot.

The same enterprise has also developed the Or-
lan-MKS next-generation space suit for space-
walks. The suit is so sophisticated it is almost like
a miniature spacecraft. The suit is fully comput-
erized, with a new control panel display and an
improved data processing system. While earlier
American and Russian space suits had manual
temperature confrols, the Orlan-MKS does this
task automatically. It has been used successfully
in both Russian spacecraft and on the ISS.

The Orlan-MKS space suit made its debut when
Russian cosmonauts brought the Olympic Torch
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out into open space in March 2014. The torch
made its way back to Earth and was later used to
ignite the Olympic flame at the Sochi Games. The
space suit is also famous for sefting a world re-
cord for work in open space in December 2013,
when astronauts spend outside eight hours and
seven minutes.

Cooperation with international partners is
important to maintain a competitive edge.
What is Aviation Equipment doing on this
front?

In addition to the joint development of the fire-
profection system with Curtiss-Wright Controls,
we have an ongoing cooperation with France’s
Messier-Bugatti-Dowty (MBD) on the produc-
tion of landing gear elements for the SSJ-100.
We plan to launch serial production of these ele-
ments before the end of this year.

The Boeing Corporation is one of our key stra-
tegic partners. Last August, we signed a Memo-
randum of Understanding at the MAKS 2013 Air
Show. Under this agreement, we are evaluating
the holding’s capabilities fo become a supplier of
landing gear components and control systems
for a leading global manufacturer of passenger
aircraft. The third party to the MoU was the UTC
Aerospace Systems Corporation, Boeing's cur-
rent landing gear integrator. In 2012, Aviation
Equipment signed an agreement with Boeing
on assistance in launching components distri-
bution center for the western aircraft in Russia.
The center, which was inaugurated in early 2013,
ensures trouble-free logistic support for Russian
airlines.

How did Aviation Equipment perform in
2013? Which of your plans have you man-
aged to implement?

| can confidently say that our Holding has had a
very successful year. Its companies have mod-
ernized production sights and upgraded of their
facilities. We have invested in R&D activities, as
well as in industrialization of innovative prod-
ucts. We manufactured prototypes of compo-
nents for integrated airborne systems in civil
airplanes and helicopters, which will enter mass
production in Russia before 2020. In 2013 in
order to find optimal and competitive design so-
lutions, the Holding developped a series of full-
scale and electronic mockups of aircraft sys-
tems.

The development of Aviation Equipment follows
an operational holding model, which is proved fo
be successful in both aviation and other indus-
tries. Our management focuses on centraliza-
tion of key business processes, such as purchas-
ing, marketing, sales and finance. This allows the
Holding to significantly reduce expenses and in-
crease the efficiency of resource distribution.

At present, all sales have been centralized and
carried out by the managing company, which is
in line with European practices. This approach
helps us structure our interaction with custom-
ers, which is reflected in package offers and com-
petitive prices for certain components. Our cus-
tomers, in turn, sign long-term contracts, which
ensures stable volumes in the future.



BEPTOJIETbI:

EXHIBITIONS

anHa KukteHko,
avpekTtop BbictaBku HeliRussia 2014

PbIHOK, TEHAEHUWW, HELIRUSSIA 2014

BepToNETHbIM PbIHOK, KaK B MMPOBOM MacluTabe,

TaK 1 B Maclutabe Poccum, npofomKaeT akTMBHOE
pa3sutue. Vitorn roga TpagnMuUMOHHO NOABOAATCA

B Mae Ha BbicTaBKe HeliRussia, koTopas B 3ToM rogy
nponaéT B ceibMon pa3. [IMHaM1Ky NpOM3BOACTBA
OTeYeCTBEHHbIX BEPTONETOB, a TaKKe NOCTaBOK
3apybexHo TEXHNKM B Poccuto ¢ 2009 no 2013 roabl
Mbl MOX€eM NOCMOTpETH yKe cenyac. bonee
noapo6Has nHdopmaums byaeT npeacraBieHa

Ha 6-1n MexayHapoaHon KoHdepeHLun

«PbIHOK BEPTONETOB: peannun 1 NepcnexkTmBbI»,
opraHv3oBaHHON Accoumal e BepTONETHON
NHAYCTPUM 1 areHTcTBOM «ABMallopT», KoTopas
NponAET Ha BbicTaBKe HeliRussia B aeHb €€ oTKpbITUA.

[fpon3BoAcCTBO OTeyecTBEHHbIX BepTonéToB ¢ 2004 roaa no Hacrosuiee
Bpems Bblpoc/io B 3,5 pasa, a ¢ 2009 roaa ysennynnocb Ha 66%. B Poc-
CUV HET HW OAHOW 0TPaC/M MALUMHOCTPOEHNSA C TAKUMM BbICOKMMM MOKa3a-
TeNAMU pasBUTUA.

LleHTpanbHOE MeCTO Ha BbICTaBKE 3aMMET 06beAMHEHHAs 3KCNO3WUuUsA
'K «PocTexHonormm» 1 BXoAsALWMX B €€ cocTaB 27 npeanpuatuin. Tak, xon-
AVHT «BepTonéTtbl Poccum» — TUTYNbHbIV CMOHCOP BbICTABKW — NpefCcTaBns-
eT Ha HeliRussia 2014 meauLMHCKUIA BapuaHT BepTonéta «AHcar». JIErkui
MHOroLeneBon BepTONET «AHCAT» MMeeT BbICOKUIN KOHCTPYKTUBHbIA ypo-
BeHb 6e30MacHOCTU U CyL|eCTBYeT B BapMaHTax C HOBENLLEe 3NeKTpoau-
CTaHLMOHHOM cucTemoilt ynpasneHus nonérom (KCY-A) u TpaguuMoHHoOM
rMapomexaHnyecKoii cuctemoin ynpasnerus (TMCY).

Mepen BXOAOM B NaBUIbOH GyayT AEMOHCTPUPOBATLCS pa3BeAblBaTeNbHO-
yAapHbI BepTonét Ka-52 «Anauratop» U HOBbIM MHoroueneson Mu-38
(TpeTunid onbITHLIA 06pasel) ¢ poccuickumu asuratensmu TB3-117B u
aBnoHukow 3A0 «TpaH3ac ABmauuay».

leHepanbHbIn cnoHcop HeliRussia — komnauua Airbus Helicopters —
BnepBble NpeAcTaBUT B Poccun HOBbLIN 7-TOHHbIM BepTonéT EC175 ¢ VIP-
MHTEpPbEpOM, pa3paboTaHHbiM cTyaueit Pegasus Design. 3ToT BepTOnéT
nonyuun ceptucdmrat EASA B aHBape 2014 ropa.

B 3tom rogy Bnepsble Ha HeliRussia 6yaer npeacrasneH 06beanHEHHbIN
CTeH[, NONbCKUX KOMNaHUA, NPON3BOAALLMX KaK rpaXaaHCKylo, TaK 1 Bo-
€HHyI0 NPOAYKLMi0. ByaeT U dpaHLy3cKUil 06beANHEHHBIN CTEHA, OpraHu-
3yembli TMNM Mapwka. BepTonétHble ABurateny GyayT npeacTaBneHbl ykpa-
nHcknmm M «MByenko — Mporpecc» n AO «Motop Cuyx», dpaHLy3cKon
Turbomeca u poccurickort OJK B nnue OAO «Knumos» n OAO «CTAP».
22-23 masn 2014 ropa npoiiaeT 3-a MexayHapoaHas Hay4Ho-NpaKTnyeckas
KoHdepeHums «CaHuTapHas aBuaumsa Poccum M MeAMUMHCKas 3BaKya-
ums». OAO «KoHuepH ,,Pafno3neKTpoHHbIe TEXHONOTUK“y NPOBEAET Npes-
CTaBUTeNbHYI0 KOHepeHumto «ABraLMoHHOe 6OpTOBOE 060pyA0BaHMEY.
Accounaunus BepTONETHOW MHAYCTPUM opraHu3yeT Ha HeliRussia 2014
obcyxeHe paga aKTyanbHbIX HanpaBAeHU pa3BUTUA BEPTONETHOI

oTpacnu: KoHdepeHunn «YnpasneHne 6e30MacHOCTbIO Mo-
NEToB», «[1OCTaBKM aBMALMOHHO-TEXHUYECKOTO UMyl e-
ctBa. TexHonoruu. NMpobnembi» 1 «MogepHM3aLNUA KaK NyTb
COXpaHeHWs U pa3BUTUA POCCUNCKNX BEPTONETOB Ha PbiHKe
CTPaHbl», CEMMHAP aBUALMOHHbIX IOPUCTOB.

Ha BbICTaBKe TaKKe NPOorAYT KOHpEePEHL MK, KPYrible CTONbI
N cemuHapbl: «be3onacHocTb NONETOB BEPTONETOB: OMbIT
u npaktuka» (3A0 «TpaH3ac»), «Kak craTb NoCTaBLUKOM
Ha MeMXAyHapOAHOM pbiHKe: rnobanbHble CTaHAapTbl Cu-
cTeM KayectBa M ceptudumKaumm» («Mnekcyc — EBpasus»),
«Cucrema MNyna, unm Kak c3KOHOMMTb Ha 3anyactax?» (3A0
«ABMACUCTEMbI»), «KOMNbIOTEPHOE MOAENNPOBAHUE KOM-
MO3MLMOHHBIX MaTepnanoB B BEPTONETHOM U aBUALMOHHOW
npombliwneHHoctu» (ESI Group), «fopoackne BepTonéTHble
nnowaakm», «Motueauus u CTUMyaMpoBaHue usobperta-
TeNbCKON 1 MHHOBaUMOHHON feaTenbHoctn B OAO ,,BepTo-
Nétbl Poccun“s.

Ha BbICTaBKe NpOVAYT U TOPKECTBEHHbIE MEPONPUATUSA.
[naBHbIM CObbITUEM rOAA /1 YNEHOB BEPTONETHOrO CO06-
ecTtBa ABNAETCA LLEPEMOHUA HArpaaeHWA exeroHow
npemunen ABW, koTopasa nponaér Ha rana-sevepe Accouu-
auum BepToNETHOM MHAYCTPUM 23 Mas.

BbicTaBKa o6ellaeT 6bITb HAChILL,EHHO 1 pa3HooBpasHom!

CeroaHa pobpatbcA [0 BbICTaBOYHOro Kommnnekca «Kpo-
KyC JKCNO» MOXHO FOPOACKMM HAa3eMHbIM U MOA3eMHbIM
TpaHcnopToM (cTaHuua MeTpo «MAKUHUHO®), a TaKKe He-
nocpeacTBeHHo npodunbHbIM TpaHcnopTom HeliRussia —
BepTonéramu. B «Kpokyc IKkcno» co3aaHsl ocobbie ynob-
CTBA [i/151 YY4ACTHUKOB Y rOCTei BbICTaBKM, NPUOLIBAOLLMX HA
HeliRussia 2014 Ha coBCTBEHHBIX BEPTONETAX: OHM NONyYaT
BO3MOXHOCTb «MPUNAaPKOBaTb» CBOW BUHTOKPbI/ble MaLUU-
Hbl NOGAN30CTW OT BbICTABOYHOTO NABUNbLOHA.
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NATOE MOKOJIEHNE
N BOEBBIE BECMMNOTHUKY

Byaywee cTpemuteNlbHO CTAaHOBUTCA HACTOALLMM — Ha 3TOT pa3 ANA BOEHHOW aBMaunmy «nsa-
TOro NoKoneHus». MepcneKkTUBHbIA KUTANCKUIA NcTpebuTenb naToro nokonexnms Chengdu
J-20 («LI3AHb-20») MOANDUKALMM 2011 NPOM3BEN YCMELIHbIA UCMbITAaTeNbHbIVA NONET 1 MapTa
2014 roaa. KHP ctana BTopoii nocne CLUA nepxaBoit, paspabarbiBatoLein cpasy ABe Moaenu
nctTpebutene NATOro NOKoONeHUs: J-20 1 J-31. HanomHuUMm, 4To J-31 coBEpPLUMA CBOW NEPBbIN
yCneLwHbI NONET B 2012 roAy.

320 T-50 PAK FA F-221A R3S C KFX 201 Shinshin

B
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Buktop Hukonaes

ABUALMOHHAA TOHKA

Poccusa ctapaetca He oTcTaBath oT Kutas, M BOEHHO-BO3AYLUHbIE CUAbI
P® nonyunnu nctpebutens natoro nokoneHus T-50 (MAK ®A) ans
npoBefeHUs rocyAapCTBEHHbIX UCMbITaHUiA. JIETHBI obpasel nep-
CMEKTUBHOIO aBMAaLMOHHOFO KommnieKca PPOHTOBOW aBMaLMmM NATO-
ro NoKoeHus Npubbii Ha BOEHHbIN aspoapom B AxTybuHcke (Actpa-
xaHcKas obnacre) B hespane 2014 roaa.

Hanomuum, yto B fekabpe 2013 ropa rnaskom BBC PO reHepan-neid-
TeHaHT BukTop boHaapeBs 3asBua 0 TOM, Y4TO CepUIHbIE NOCTABKU UC-
TpebuTens NATOro NOKoNeHus B BOWCKa HadyHyTcs B 2016 rogy, XoTs
1 He uckntounn, yto BBC moryt nonyymts T-50 paHbLue 3TOro Cpoka,
ecnu «bonee yCKOPEHHO NONAYT NETHbIE UCTbITaHKSA». [lepBOHaYanb-
HO e NpUHATL Ha BoopyxeHune T-50 npeanonaranock B 2015 rogy —
Kak BoauTcA B Poccumn, CpoKM nocTeneHHo OTOABWraloTCA, a CTOM-
MOCTb yBenunumBaetcsi. Bo BcAKoM cnyyae, «Poccuiickas raseta»
OCEHbIO NPOLUNOro roAa ye Ha3blBana Aaton npuHaTHs T-50 Ha Bo-
opyxeHue 2017 rof.

Bnpouyem, Poccus noka BbiGpana «NpoMEKYTOUHbIA BapUaHT»: ye
ceilyac CTpoeBble 4acTy MOMYYalOT «NpefBapuUTeNbHbIN» aHanor
T-50 — mHorodyHKuUMOHanbHbIA Cy-35C. leno B TOM, YTO OAHOBpe-
MEHHO € CO3/jaH1eM UCTPeBUTeNs NATOro NOKONEHUs ero NPOEKTUPO-
BaHWeE WO Ha 3Toii Nnathopme: Ha Hell BHEAPANMCHL U oTpabartbiBa-
JINCb YIKE rOTOBbIE 3NIEMEHTbI UCTpebuTens byayuiero. B utore Cy-35C
K MOMEHTY 3anycKka B Cepuio N0 MHOTMM CBOMM XapaKTepucThKam
(pa3Be YTO KPOME CTINC-TEXHOMOTUIA) BhILIEN HA YPOBEHb UCTPebUTE-
NA NATOrO NOKONEeHUA.

TaK uanM MHade B «aBMALMOHHOM roHKe» Poccuio BykBanbHO nop-
nupaet Anonua. Ha 2014 roa HasHayeH nepBbld NONET NPOTOTK-
na ATD (Advanced Technology Demonstrator), a npubnusutenbHas
Aara NpuHATUA UCTPebUTeNs NATOro NOKONEHUA Ha3HayeHa Ha MapT
2017 roga. Hy a ctpaHbl, He umetoLyme COBCTBEHHbIX MOLLHOCTER Ans
CO3/1aH1A BbICOKOTEXHONOTUYHOW aBMaLmu, Mbo WayT, Koraa Hau-
HYTCS NMPOAAMXMN HEAOPOroi KUTAWCKON TEXHUKWU, NNBO BbIHYXAEHbl
coTpyAHMYaTh € nnaepamn ronkun. Kak, Hanpumep, Haua, kotopas
MMeeT cornalieHme ¢ pocCMncKom komnaHunen «Cyxom» Ha COBMeCT-
Hylo pa3paboTKy uctpebutens natoro nokonenms FGFA.

3AOKEAHCKWIA NNAEP

be3sycnosHbiM nngepom octatotca CLUA, rae 101-a yaapHas ackagpu-
nbss BMC Grim Reapers npuHsana Ha BOOpPYKeHWe nepBble UcTpebu-
Tenu F-35C. Ve nocTpoeHo oKono 70 Takux camonétoB B moandu-
Kaumsax A, B u C, KoTopble Takxe nocTynaioT B yyebHble LeHTPpbl No
nepenogrotoske nunotos BBC, BMC n KMI CLIA. Bcero Ha Boopy-
wenue CLUA 6ynet npuHaTto 2443 camonéta F-35.

Heckonbko F-35 B AaHHbI MOMEHT nepefaHbl BenukobputaHuu,
a KomaHaoBaHue BBC W3pannsa, B cBOO 0yepeab, YyTBEPAWIO Ha3Ba-
Hue moanduKaumm uctpebutens F-351 — «Agup» (MOryyuii, BennKui,
CUAbHBIN). BCero amepukaHLibl COGMpatoTcs NOCTaBUTL €BATU CBOMM
GnVKaNILKMM COIO3HMKAM, BKNoYas cTpaHbl HATO, He meHee 600 ca-
MONETOB NATOr0 NOKONEHUSA.

Y70 e npeacTaBnsoT cOB0M 3TN CBEPXCOBPEMEHHbIE NIETAIOLLME KOM-
nneKcobl? oMMMO TEXHONOMMM «CT3NC» TAKOW CaMoNET obnagaer MHO-
rocyHKUMOoHanbHow PJ1IC, 3aderTMBHO AeCTBYIOLLEN KaK MO BO3AYLL-
HbIM, TAK 1 N0 HA3eMHbIM LiefIfiM, a TaKKe 3N1EeKTPOHHO-ONTUYECKON
CUCTEMOMN, COCTOALLEN U3 UH(PPAKPACHBIX AATYMKOB, PACMONOKEHHbIX
Ha dro3ensxe, ¢ AuanasoHom o63opa 360 rpasycos.

CrcTema He NpoCTO No3BONAET 06HAPYHMBATL HA3eMHbIe U BO3AyLU-
Hble Lenu, ynpouiaeT HaBmuraLumio npu HoYHbIX nonérax. OHa cBoe-
BPEMEHHO NpeaynpexaaeT 0 PaKeTHOI aTake Ha CaMONET, o6GHapy-
MBas TOYKM NyCKa paKeT v NO3NLKUM 3eHUTHOW apTunnepmn. Kpome
Toro, cuctema cnocobHa BbIABNATL PYNnoBbie Mycku Gannmcruye-
CKMX paKeT Ha fanbHocTn Ao 1300 Km, COMpOBOXAATL 3TU Lenun u
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BbllaBaTh LiefieyKazaHue No Kawaon 13 HUX
B asBToMatnyeckom pexume. WK-cucrema
obecneunBaer 3axear U CONPOBOMAEHWE
No6bIX Ha3eMHbIX, HaBOAHbIX W BO3AYyLL-
HbIX Lienen. MonHOCTbI0 NaccuBHasA, OHa cno-
cobHa 06Hapy}K1BaTh 1 CONPOBOXAATb Lien
B aBTOMAaTWYECKOM pEeXMMe Ha 60/bliom
paccTosiHuu, a Takke coobLaTh 0 Na3epHoOM
06nyyeHnn camonéra.

HawnemHasa cuctema LeneykasaHua U WH-
AMKauum no3Bonser ynpaenAaTb Camonérom
¥ BOOPYXEHWeM B3rnsom, NOBOPOTOM Fo-
noBbl 1 ronocom. Nucbopmauus otobpaa-
eTcsi Ha WMUPOKO(OPMATHOM CEHCOPHOM
aucnnee. ABTomatrKa cnocobHa He TONbKO
BeCTU ucTpebutenb, HO U BecTu 601, aBTOMa-
TMYecKu cbMBATbL paKeTbl U Aaxe NOCafUTb
CaMoNEéT — eCIN NO KaKON-TO MPUYMHE NUAOT
He CMOXeT 3TOro caenatb.

Bce 3T NntoChI e NOPOANAN 1 HOBbIE Yrpo-
3bl. TaK, amepuKaHLbl BCepbE3 oTpabarbiBa-
10T 3awmty ALIS — nporpammHoro kKomnnekca
F-35 — oT xakepcKkux artak. Begb ecau npo-
TUBHUK CMOXET B3/10MaTb KOMIMbIOTEPHbIE
nporpammbl, ynpasnsiolme CamoneTom,
CBEPXCOBPEMEHHAA MallMHa BYAET yHUUTO-
weHa 6e3 eanHoro BuicTpena.

APOHbI HAA NOJIEM BOA

[To oueHKam BOeHHbIX 3KcnepTos, K 2020
rogy Tpetb BBC TexHonornyecku pasBuTbIX
rocyaapcts 6yayt 6ecnunotHbimu. Co6CTBEH-
HO, KaK CKa3aHo Bblille, UCTpebuTeny naToro
MOKONEHUA YXKE MOTYT BbINOAHATL GOeBble

ABNALMNOHHO-KOCMUNYECKAA MPOMbBILWLJTIEHHOCTb

33/la4M B aBTOMaTUYECKOM pexnme, XoTa U
nofA KoHTponem nunota. OgHaKo BCE MAET K
TOMY, YTO MUNOTY BOBCE He 0653aTeNbHO ANs
BbIMNOJHEHUA 3TUX (DYHKUWIA HAaXOAUTbCA Ha
6opty camonéra.

MHorve BoeHHble 3KCnepTbl 6e30r0BOPOYHO
oTaatoT Hebo Byaywmx BOMH B pacnopsike-
Hue GecnunoTHbIX annapaTtoB. K npumepy,
«apPXMTEKTOP» BO3AYLIHOW BOMHLI 1991 roaa
B Mpake [oH BapaeH yBepeH, 4to NETYMKM
CO BPeMeHeM CTaHyT «30/10TbIM Pe3epBOM»
ANs BbINOJHEHUs Hanbonee BaXHbIX U CNOK-
HbIX 334au.

WNtaK, rnaBHbim goctouHcteom BIJIA aBns-
eTcA OTCYTCTBME 3KMnaxa. M 3to He TONb-
KO yCTpaHeHWe puCKa NIACKMX NoTepb. 3T0
BO3MOXHOCTb BbINOMHEHWUA MaHEBPOB C rne-
perpy3kon, npesblwatmowen dusnyeckne
BO3MOXHOCTW YenoBeKa, bonblias npopon-
HUTENbHOCTb U anbHOCTb NONETa — NpU OT-
CYTCTBUM (DaKTOPa yCTanocTy IKMnaxa.

YKe CerofHs BO3MOXHOCTU 6ecnunoTHOR
aBMauuM No3BONAIOT He TONbKO aKTUBHO
BECTW pa3BefiKy, HO W BbIMOMHATb UCKIOYK-
TeNbHO BaxHble obecneyuBalomne QyHK-
UMKN:  LeneyKkasaHue, MOCTAHOBKY MOMeX,
peTpaHCiALMIO CUrHaNoB, onepaTuBHYIO A0-
CTaBKy CPOYHbIX FPY30B.

YcnewHo fefcTByioT yaapHbie 6ecnunoTHble
CUCTEMbI, MO3BOMAILME HAHOCUTL TOYey-
Hble yAapbl He TOJIbKO MO CKOMNEHUAM BOMCK
NPOTUBHMKA, HO W MO OTAENbHbIM eANHULAM
TEXHUKU, U AaXe N0 OTAeNbHbIM BOEHHOCY-
Hawmm.

B Hacrosiuee Bpems 6ecnunotHble aBuaLm-
OHHble CUCTEMbI — CaMblil AMHAMUYHBIN cer-
MEHT MUPOBOFO PbIHKA BOEHHbIX CaMONE-
ToB. COrnacHoO MporHo3am amepuKaHCKoM
KOHCanTMHroBon Komnauuu Teal Group, Ha
Gnmanwee pecsTuneTe pPbiHOK Gecnu-
NOTHWMKOB oLeHuBaetcs B 30 mapa ponna-
poB. Tak, B CLUA KoHCTpyKTOpbl patoTator
HajA netawowWMUmM pobOTOM, KOTOPbIA No3Bo-
uT 3abupatb BOEHHble rpy3bl, KaK BEpTO-
NET, N NepeBO3UTb UX CO CKOPOCTbIO CamMo-
néta. lepsBble NONETHI MALIMHBI HamMeYeHbl
Ha 2015 rog. becnunotHbi annapat ARES
(Aerial Reconfigurable Embedded System),
Ha3BaHHbI B YECTb peBHErpeveckoro 6ora
BOVHbI Apeca, Npu3BaH CTaTb YHUBEpPCab-
HbIM MOMOLLHUKOM BOEHHbIX. [TpOeKT cTan
BO3MOJeH nocse ycnexa 6ecnunotHoro sep-
Tonéta K-Max (paspabatbiBaeTcs COBMECTHO
KomnaHusmmn Kaman Aerospace n Lockheed
Martin), KOTopbIii B HacTosliee Bpems uc-
nosb3yetcs Ans cHabweHus 6a3 amepuKat-
CKUX NEXOTUHLEB.

Ho noka 6ecnunoTHUKM BbINOMHAT B OCHOB-
HOM pa3BefbiBaTe/ibHble MUCCUU. TaK, B MapTe
2014 roaa MMHUCTEPCTBO 06OPOHLI BennKo-
OGpUTaHNM NPUHANO Ha BoopyweHue BIJIA
WK450 Watchkeeper, paspaboraHHble Ha 6a3e
u3pamnbckux Hermes 450. B obueit cnox-
HOCTV Ha BOOPYXEHWe NNaHUPYETCA NPUHATbL
54 6ecnunotHuka Watchkeeper, croumocts Ko-
TOpbIX cocTaBuT 1,67 mnpg aonnapos. Nx pas-
paboTKol 3aHMManoch bpuTaHCcKoe NoApasze-
neHue GpaHuy3ckon komnaHum Thales.




[NaBHyl0 onacHoCTb AN 6ecnuNoTHUKOB, HeGObLINX
W MPAKTUYECKN HEBUAUMBIX Ans GoNblMHCTBA paja-
pOB, NPEACTABAAIOT MOKA CUCTEMbI MEpPeXBara ynpas-
NIEHUs1, KOTOPbIE OTK/IOYAIOT annapar oT ero X03seB 1
CaXaloT Ha cBOeV TeppuTopum. K npumepy, coscem He-
AaBHO B AdraHucraHe Tannbbl Takum obpasom B3ANM
MoA KOHTPOJIb W YTHANM aMEPUKAHCKUI BeCrUIOTHK.

CMEXHbIE OTPAC/IN

Pa3BuTne HOBbIX BOOPYKEHUIA, TeM GoJliee TaknX BbICO-
KOTEXHO/IOTUYHBIX, KAK HOBble CaMOJIETbI, aBTOMaTHye-
CKW MOATANKMBAET pa3BUTUE CMEXHbIX C aBMacTpoe-
Huem oTpacnen. B nepBylo o4epesb 3T0 aBUaALMOHHOE
npubopocTpoeHune, NMPOU3BOACTBO 3/EKTPOHUKM, Of-
TMKO-31EKTPOHHOE npubBopocTpoeHmne. Pasymeercs,
3TO HOBble MaTepuasbl: KOMMO3WUTHblE, Pa3NnyHble
aBMarepmeTku — 1 HoBOe TonauBeo (B TOM yucne 6uo-
TOMAWBO).

Camonéram 6byayuiero Heobxoaumbl HOBblE ABUTATENM,
N «3aMWUHKa» C POCCUINCKMM T-50 BO MHOTOM CBsi3aHa
MMEHHO C HErOTOBHOCTbIO 3TOW BaHewwen yactn NAK
®A. Henb3s 3a6biBaTh M 0 Pa3BUTUN TaKUX BAXKHERLLINX
npucnocobneHnin, Kak napaltoTbl: NOAHOCTbIO aBTOMA-
TU3MPOBaHHble GECNUNOTHUKN He 3aMEHAT NUOTUpYe-
Mble annaparbl Ha 100%, HaBepHoe, HUKoraa. A Befib
HY}HbI M NapaLutoTbl AN AeCaHTMPOBAHUA IMYHOTO CO-
CTaBa W TEXHWKW, Pa3NNYHbIX CMyCKaeMbIX MOAynew,
TOPMO3HblE U T. A.

TaK 4TO roHKa BOOPYKEHWU UMEET MacCy NOOXMUTENb-
HbIX CTOPOH — B KOHEYHOM CYETe OHa cnocobeTByeT 06-
Lemy nporpeccy umsuaunsauun. He ropops o Tom, 4to
rocylapcTBa BblAenstoT AeHbrn Ha pa3paboTKy cuctem,
KOTOpble BMOCNEACTBMU MOXKHO UCMNOAb30BaTh U B U3-
AENNAX rPaXaaHCKOro HasHayeHus.

Viktor Nikolayev

AEROSPACE INDUSTRY

FIFTH GENERATION

AND COMBAT UAVS

Future is sweepingly becoming present,
this time for military aviation of the
“fifth generation”. The advanced Chi-
nese fifth-generation fighter Chengdu
J-20 of version 2011 has performed a
successful test flight on March 1, 2014.
The PRC has become the second coun-
try after the USA to develop two models
of the fifth-generation fighter at once:
J-20 and J-31. Let us recollect that J-31
performed its successful first flight in
2012.

AVIATION RACE

Russia attempts not to lag behind China and the Russian Air Force has received the fifth-
generation fighter T-50 (PAK FA) for conducting the state tests. The flight model of the
fifth-generation advanced frontline aircraft system arrived at the military aerodrome in
Akhtubinsk (Astrakhan Region) in February 2014.

Let us recollect that the Commander-in-Chief of the Russian Air Force Lieutenant-Gener-
al Viktor Bondarev declared in December 2013 that the series deliveries of the fifth-gen-
eration fighter to the armed forces will begin in 2016, though, he did not exclude that the
Air Force will be able to get T-50 before this time, if the “flight tests proceed quicker”. Ini-
tially, there were expectations to pass T-50 into service in 2015, but as things go in Rus-
sia, the deadlines get gradually postponed, while the cost increases. Anyhow, the news-
paper Rossiyskaya Gazeta mentioned last autumn the year 2017 as the date for passing
T-50 into service.

However, Russia has accepted an “intfermediate option” so far: even as we speak the com-
batant forces will receive a “preliminary” analog of T-50, the multi-functional Su-35S.As a
matter of fact, simultaneously with building the fifth-generation fighter, its designing has
been going on around this platform, whereupon, the ready elements of the future fight-
er have been introduced and tried. As a result, by the moment of putting into series pro-
duction Su-35S has reached by many of its characteristics (maybe except for the stealth
technologies) the level of the fifth-generation fighter.
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One way or another, but Japan is literally hot on Rus-
sia’s tail in the “aviation race”. A maiden flight of ATD
(Advanced Technology Demonstrator) prototype has
been scheduled for 2014, while an approximate date
of passing the fifth-generation fighter into service has
been appointed for March 2017. Well, as for the coun-
fries not possessing their own capacities for building
the high-technology aviation, they either wait when the
inexpensive Chinese equipment will come for sale, or
are forced to cooperate with the race leaders. As India,
for example that has the Agreement with Sukhoi Com-
pany of Russia for joint development of the fifth-gener-
ation fighter FGFA.

OVERSEAS LEADER

The USA remains to be an obvious leader, where the
101st strike Navy squadron “Grim Reapers” has in-
cluded the first F-35C fighters in the inventory. About
70 planes like this have been built in versions A, B and
C, which arrive already to the training centers for ad-
vanced training of the US Air Force, Navy and Marine
Corps. Totally, 2 443 F35 planes will pass into service
inthe USA.

Several F-35 have been presently transferred to Great
Britain, while the Israeli Air Force command has ap-
proved, in its turn, the name of F-35I fighter version -
“Adir” (mighty, great, strong). The Americans are going
to supply at least 600 fifth-generation fighters to their
nine closest allies including NATO countries.

But what these super-modern flying systems repre-
sent? Apart from stealth technology such a plane pos-
sesses a multi-functional radar, operating efficiently
against airborne and ground fargets, as well as an elec-
tron-optical system consisting of infrared sensors lo-
cated at the fuselage featuring a search range of 360
degrees.

The system makes it possible not merely reveal the air-
borne and ground tfargets, but simplifies navigation
during night flights. It produces a timely warning about
a missile attack against a plane by detecting the mis-
sile launching sites and antiaircraft artillery positions.
Besides, the system is capable of detecting the group-
type launches of the ballistic missiles within a range up
fo 1,300 km, track these targets and provide pointing
for each of them in an automatic mode. The IR-system
provides for lock-on and tracking of any ground, sur-
face and airborne targets. Being entirely passive, it is
capable of acquisition and tracking of targets in an au-
fomatic mode, at a long range as well as report in case
of plane laser exposure.

A helmet pointing and indication system makes it possi-
ble fo control the plane and weapons by a glance, turn of
head and voice. The information gets displayed on a wi-
descreen touch display. The automatic equipment is ca-
pable of not only flying the fighter, but delivering com-
bat, automatically downing missiles and even landing
the plane, if due to some reason a pilot cannot do this
himself.

All these advantages have already inspired the new
threats. So, the Americans develop profoundly the ALIS
protection of F-35 software complex against hacker at-

tacks. Indeed, when the enemy is able to penetrate the
computer SW controlling the plane, he will destroy it
without a single shot.

DRONES ABOVE BATTLE FIELD

According to military experts one third of the Air Force
of the fechnologically developed countries will be un-
manned by 2020. As a matter of fact, as it has been men-
tioned before, the fifth-generation fighters can already
fulfill combat tasks in the automatic mode, though under
pilot's supervision. However, one day it will happen that
itis unnecessary for the pilot to stay onboard.

Many military experts unanimously place the sky of fu-
ture wars under control of the unmanned aerial vehi-
cles. For instance, the “architect” of the airborne war-
fare of 1991 in Iraq John Warden is confident that the
pilofs will become in course of time the “golden re-
source” for implementing the most important and com-
plex missions.

So, the main UAV advantage is the absence of a crew.
It is not only the eliminated risk of human losses, but a
possibility of performing maneuvers with the g-force ex-
ceeding physical capabilities of an individual, essential
flight duration and range due to absence of the crew fa-
tigue factor.

The capabilities of unmanned aviation make it possible
even today not only carry out active reconnaissance, but
perform the exceptionally important supporting func-
tions: target pointing, jamming, signals retransmission,
prompt delivery of urgent cargo. The strike unmanned
systems perform successfully permitting to deliver the
pinpoint blows not only against gatherings of enemy’s
forces, but against single units of equipment and even
against individual military servicemen.

For the time being the unmanned aviation systems is
the most dynamic segment of the world market of mili-
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tary planes. According to the forecasts of American Teal
Group consulting company the UAV market is estimated
at USD 30 bin. for the nearest decade.

So, the designers in the USA work on a flying robot,
which will help pick up a military cargo like a helicopter
and transport it at plane’s speed. The first flights of a ve-
hicle have been scheduled fo take place in 2015. The un-
manned vehicle ARES (Aerial Reconfigurable Embed-
ded Systems), named after the Greek war god Ares, is
called up to become a universal assistant for the mili-
tary. This project has become possible after a success of
the unmanned helicopter K-Max of Lockheed company,
which is presently used for logistical support of bases of
the American infanfrymen.

In the meantime the UAVs perform, mainly, the recon-
naissance missions so far. So, the Ministry of Defence of
Great Britain passed into service in March 2014 the un-
manned aerial vehicles WK450 Watchkeeper developed
on the basis of Israeli Hermes 450. Totally, it is planned
fo pass into service 54 UAVs Watchkeeper, which cost
will amount to USD 1.67 bin. The British division of
French Thales company has been involved in the devel-
opment thereof.

Still the main threat for small UAVs practically invisible
o a majority of radars is posed by the control trapping
systems disconnecting a vehicle from the hosts and
landing it in its own territory. For instance, Taliban insur-
gents in Afghanistan have taken under control and hi-
jacked the American UAV not so long ago.

RELATED SECTORS

The development of new armaments, moreover, such
high-technology armaments, as the new planes, auto-
matically pushes the development of branches related
to the aircraft-building forward. First of all, it is the in-
strument-building, electronics, electron-optical instru-
ments. Of course, these are the new materials: compos-
ite, various aviation sealants and new fuel (including,
biological fuel).

The future planes need new engines and the “holdback”
with the Russian T-50 is to a great extent related partic-
ularly fo unavailability of this essential part of PAK FA.
One has to remember about a development of such sig-
nificant appliances as the parachutes; definitely, the fully
automated UAVs will never replace the piloted planes by
100%. Moreover, there is a demand for the parachutes
for airlift delivery of the personnel and equipment, vari-
ous descent modules, braking parachutes, etc.

Thus, the arms race has numbers of positive sides, re-
sultantly it contributes to general progress of civiliza-
tion, not to speak of the fact that the states allocate
money to systems development, which can be later
used also in the commercial articles.
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MOJIOCA ANA B3/ETA

I Hukonai Tepsuitckuit, reHepanbHblin anpektop 3A0 «MHxeHepHbIi uenTp IJIEKTPOJTYY»
Nikolay Terziyskiy, Director General CJSC “Engineering Center <ELECTROLUCH»"

B nocnegHee Bpemn B Poccuu Bcé Gonee n Gonee aKkTy-
aNbHbIM CTAHOBUTCA BOMPOC, KacaloWMNCA PEKOHCTPYK-
Lu1u 1 MoAepHU3aLun B3NETHO-NocaouHbix nonoc (BMM)
KaK Ha rpaiaHCKUX TaK 1 Ha BOeHHbIX 06bekTax. Oco-
6oe BHUMaHue, Ge3ycnoBHO, yaensercsa 6e3onacHocTy,
O/HO 13 HanpaBfieHWi KOTOPOW — MpaBUJIbHOE OCHALLe-
Hue Bl ¢ noMoliblo CBETOCUTHANbHBLIX KOMMJIEKCOB.
MmenHo nx nponssoscteom n 3aHnmaeTca 3A0 «Muxe-
HepHbli ueHTp SJIEKTPOJTYY» - oTeyecTBeHHbIV Npoek-
TUPOBLUUK U NPOU3BOAUTENb CMELNANbHOrO CBETOCUN-
HanbHOro 060pyA0BaHMA: a3POAPOMHbIX/BEPTOAPOMHbBIX
CBETOCUTHaIbHbIX KOMMIEKCOB 1 GOPTOBbIX CBETUBbHM-
KOB ieTaTe/bHbIX annapaTos.

Bnaropapsa 37-neTHeMy onbiTy paboTbl, CBOE OPUEHTU-
pPOBaHHOCTU Ha KOHEYHbIV pe3ynbTaT, TMGKoCcTM U crno-
cobHOCTM ObICTPO pearnpoBaTb Ha M3MeHEHUA pbIHKa
3A0 «MHxeHepHbln ueHTp SJIEKTPOJIYY» nomora-
eT CBOMM 3aKa3unKaM B COXPaHEHUU UX KOHKYPEHTHO-
ro npeumMyLiecTBa n AOCTVXKeHUM ycnexa. NpounssoaaT-

Mapkep-M

OcHoBHas 3agaya 3A0 «MHxeHepHbIn LeHTp DJIEKTPOJTYY» — noctaBnATh
K/IMEHTaM KaueCTBEHHYIO MPOAYKLIMIO C BbICOKUMU NOTPEOUTENBCKUMM
XapaKTepuctukamu. NMpuBepKeHHOCTb NepefoBbIM pa3paboTKam 1 TEXHONOTUAM,
a TaKXKe TBOPYECKMIA MOAXOA K pa3paboTke HOBbIX 00Pa3LI0B U3aeNNii

1 MOAEPHM3ALMN CTapbIX BCErAa NO3BOAIT AOCTUraTb NOCTAB/IEHHbIX Liefien.

HUA 1 obecneyeHuns B3néTa ¢ nanybbl U NOCAAKU Ha na-
ny6y BepTONETOB B yCNOBUAX UX OAUHOYHOTO 6a3npoBa-
Hus Ha cyaax BM® Poccuu.

BcA Bbinyckaemasa NpoayKuUMA cTaHAapTM3NpOBaHa, Npo-
M3BOACTBO CepTUPMLMPOBAHO 1 COOTBETCTBYET MeXAy-
HapoAHbIM CTaHAapTaM u cTaHaaptam Kavectea FOCT P
MCO 9001-2008. HaumHasa ¢ 2010 roaa 3A0 «MHxeHep-
HbliA ueHTp JIEKTPOJTYY» ocywiecTBnAeT cepBucHoe 06-
C/yXWBaHWe KOMMNJEKTOB KabesbHbIX CeTel cneymnanbHo-
ro HasHauyeHua Ana MunuctepctBa o60poHbl. KauecTBo
cneynpoAyKUUn KoHTponupyeTca BoeHHbIM npepcTaBu-
TenbctBoM MO P®, akkpeaUTOBaHHbIM Ha NPeAnpUATUN.
B HacTosllee BpeMA B MHULMATUBHOM NopsjAKe BeayTcA
paboTbl N0 MOAEPHM3ALUUN UMEIOLWMNXCA CUCTEM U KOM-
NJEKCOoB, a TaKXe CO3A4aHNI0 HOBbIX 06pa3LoB n3aennii
¢ uenblo obecneyeHnn 3aKa3yMKOB COBPEMEHHBIMU CU-
ctemamu. Mpumep Takux pa3paboToOK - KOMMIEKT cBe-
TOCUTHaNbHbIN «MIMNynbCHAA NMHUAY, KOTOPbIN cervac
Haxo0AUTCA Ha CTaAUM rocyAapCTBEHHbIX WCMbITaHWNA.

CA MOCTaBKM NPOAYKLMMN B UHTEPECAX CUIOBbIX CTPYKTYp: MMHoGopoHbI, MB/,
®CBb 1 MYC Poccum, a TakKe npeAnpuATAA aBUALMOHHOWN NPOMBIWAEHHOCTU.
OCHOBHOW NpoAyKuMen ABNAIOTCA CBETOCUTHa/bHble KOMMEKChI, NMpeAHa-
3HaYeHHble AN OCHAalWeHUA B3NETHO-MOCAAOYHbIX MOJIOC a3pPOAPOMOB -
«Mapkep-M», «Mapkep-M02», BepTonéTHbIX nnowapok - «Mapkep-MO03»,
«CK-®OTOH» ¢ uHbpaKpacHbIMW OFHAMU HOYHOW MNOCAAKMW, KOMMIEKC
«TionbnaH-B1», npefHa3HauYeHHbIN ANA OTANYUTENBHOTO CBETOBOI0 0603Hayve-

TAKE-OFF STRIP

“Main task of CJSC “Engineering Center “ELECTRO-
LUCH": supply of excellent quality products featuring
high consumer characteristics fo our clients. Adherence
fo state-of-art designs and technologies as well as cre-
ative approach fo development of new samples of prod-
ucts and modernization of old ones always make out
goals achievable”. The issue concerning the reconstruc-
fion and modernization of take-off strips at both civil
and military objects is becoming more and more topi-
cal in Russia. Special attention is certainly paid fo safe-
ty that includes proper equipment of take-off strips with
luminous-signal systems as one of its trends. CJSC En-
gineering Cenfer “ELECTROLUCH", domestic designer
and manufacturer of special luminous-signal equipment,
is involved in production of those: airfield/heliport lumi-
nous-signal systems and AC on-board lights.

Due to its 37-year experience, its result-oriented ap-
proach, flexibility and fast responsiveness to market
changes CJSC Engineering Center “ELECTROLUCH”
helps its clients to keep up their competitive advantage
and achieve success. Products are supplied in behalf of

3A0 «UHxeHepHbIl LeHTp JIEKTPOJIYY»

215010, CmoneHcKas o6a., . larapuH, yn. KpacHoapmeiickas, 4. 86
Ten.: +7 (48135) 3-51-88, 2-55-95, 3-46-63, ®Pakc: +7 (48135) 3-46-63
E-mail: sales@ic-el.ru, mail@ic-el.ru, http:\\www.ic-el.ru

security agencies - Ministry of Defence, Ministry of In-
ternal Affairs, Federal Security Service and EMERCOM
of Russia, as well as companies of the aircraft industry.
Main production includes luminous-signal systems in-
tended for illumination of airfield take-off and landing
strips - “Marker-M", “Marker-M02", heliports - “Marker-
M03”, “SK-FOTON" with infrared night stop lights; “Tyul-
pan-V1" system is intended for apparent light indication
and provision of take-off and landing onto (from) a deck
for helicopters in conditions of their single deployment
onboard of Russian Navy ships.

All products have been standardized; the production line
has been certified and complies with international qual-
ity standards GOST R 1SO 9001-2008. Starting from
2010 CJSC Engineering Center “ELECTROLUCH” has
been producing special cable items for MoD facilities.
Installation and maintenance operations for manufac-
tured products are carried out by our after-sales service
department. Quality of special products is controlled by
the quality control agency of MoD of the Russian Federa-
tion accredited af the company.

OH npeaHa3sHayeH ANA MCNONb30BaHNA B Ka4yecTBe J0NONHNTENbHOTO BU3yab-
HOrO CpeAcTBa NOCaAKy caMoN&Ta B CIOXKHbIX MeTeoyCIOBUAX.

Llnpokas HoMeHKNaTypa NPOM3BOAMMOW NPOAYKLMK, NOCTOAHHOE pa3BuTue 1
coBeplleHCTBOBaHMe e€ TeXHNYECKNX XapaKTepUCTUK roBOpAT 0 ToM, 4To «MH-
*eHepHbI ueHTp JIEKTPOJIYY» aBnAetca HaaéXHbIM 1 NepcrneKTUBHbLIM No-
MOLIHWNKOM B pelleHK BaXXHOro BONpoca MojilepHM3aLmnm B3NETHO-NOCaA0UHbIX
nonoc pasHoro poaa 06beKToB.

NmnynbcHas nuHun
Pulse line

Presently operations related to modernization of avail-
able systems and complexes are carried out on our initia-
tive, as well as development of new samples of products
in order to provide state-of-art systems to our consumer.
“Pulse line” luminous-signal set is an example of such de-
velopments; it is at the stage of state trials at the time. Itis
intended as an additional visual facility for aircraft land-
ing in adverse weather conditions.

Wide range of manufactured products, continuous de-
velopment and upgrading of their technical character-
istics witnesses that CJSC Engineering Center “ELEC-
TROLUCH" is ready fo be a reliable and perspective
assistance in solution of any important issue related to
modernization of take-off and landing strips at different
objects.

CJSC «Engineering Center <ELECTROLUCH»

86, Krasnoarmeyskaya Street, city of Gagarin, Smolensk region 215010
Phone: +7 (48135) 3-51-88, 2-55-95, 3-46-63, Fax: +7 (48135) 3-46-63
E-mail: sales@ic-el.ru, mail@ic-el.ru, http:\\www.ic-el.ru
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PASBUTUE POBOTOTEXHNYECKNX
NOABOAHBIX CPEACTB KAK JIEMEHTA
CNCTEMbl BE3ONACHOCTW

Bopuc laiikosuy,
3aMecTUTeNb reHepanbHoro
avpekTopa 3A0 «HMNM NOT
.OKkeaHoc"», foueHT Kadeapbl
OKeaHOTEXHUKM N MOPCKMX
TexHonoruit CNGrMTY,

yneH PeecTtpa poccuinicknx
3KcnepToB No HedTerasoBomy
o6opyaoBaHuio,

KaH/. TeXH. HayK

BepoATHOCTb U BO3MOMHOCTb MOABEPTHYTb-
CA CUI0BOMY BO3AENCTBUMIO MPUCYTCTBYET
Ha BCeX CTaAMAX OCBOEHUA U IKCNyaTaLmum
NOABO/AHbBIX MECTOPOKAEHMIA.
CylecTBeHHY0 03a604EHHOCTb BbI3bIBAET
TOT (haKT, YTO TONBKO 3a nocnegHee AecATH-
NeTUe C 3/IMTAPHOTO Ha 06LLEeA0CTYNHbIN ypO-
BEHb NepeLy COTHY TEXHONOTUI, BKNOYan
1 TEXHO/IOTUM @BTOHOMHbIX PO6OTU3UPOBaAH-
HbIX CUCTEM, CTaB AOCTYMNHbIMU HE TONbKO 3a-
PYBEXHbIM TOCYAapCTBEHHLIM OpraHu3alm-
AM, HO M NPAKTUYECKW HeorpaHUyYeHHOMY
KPYry 4YacTHbIX 1L, UMeLWMX Hebonblumne
(hMHAHCOBbIE BO3MOMHOCTU M TEXHUYECKME
KOMaH/bl CPeAHEro ypoBHS NOATOTOBKY.
MosABNEHNE Ha KOMMEPYECKOM PbIHKE LIK-
POKOrO CreKTpa aBTOHOMHbIX annaparos,
TaKMX KakK:
® GecnuioTHble
BNIA),
® NnaHupyolie BO3ayLiHbIE 06beKThI,
* Ge33KMnaxHble Katepa,
® aBTOHOMHble HeobuTaemble MOABOAHbIE
annapartbl (AHMA),
® OABOAHbIE NNAHEPSI,

netatenbHble annapartbl

C OHOBPEMEHHbIM BCMAECKOM Npeanoxe-
HUIA «0BN1aYHbIX» UHTEPHET/CNYTHUKOBLIX M
MOGMIbHLIX CUCTEM yMpasneHus W CBA3M,
NPWUBENO CErofHA K NOBbILIEHNIO BEPOATHO-
CTW NpaKTUYeCKOW peannsaunn cueHapues
CU/I0BOTO IaBNEHMA.

PaccmoTpum  runoteTMYeCcKUn  cueHapun
aTaKy MOPCKOTO VHXEHEPHOrO COOPYHEHNA
(HedTerasopobbiBatolieit NNaThopmbl, AOH-
HOro A06bIBAOWEr0 KOMMIEKCa, MOPCKO-
ro TepMMUHaNa 1 T. N.) KOMNIEKCOM poboTo-
TeXHUYECKUX CPELCTB Ha OCHOBE CEPUMHbIX
KOMMOHEHTOB, Hanpumep W3 BO3AYLWHOTO
(nnaHnpytouero 1K MOTOPHOro) annapara-
Hocutens, AHIMA c yaapHO Harpyskonm u
nnaBy4ero annapara Tuna «BONHOBOW nna-
Hep» ans obecneyeHns ynpasneHus.

CTapT MMUCCUM MOXKET ObiTb BbIMONHEH BHE
npeaenos He TONbKO TEPPUTOPMANIbHBIX BOS,
HO 1 3KOHOMUYECKO 30HbI, U3 CTAHAAPTHbIX
BO34YLWHbIX KOPWUAOPOB (3WenoHoB), wuc-
No/b3yeMbIX KaK peicoBbIMU, TaK 1 YapTep-
HbIMM BO3AYLIHLIMW CyAaMU.

3afa4a MUCCUM MOXET BbiTb KaK BbIMOJIHE-
Ha pobOTOTEXHUYECKM KOMMNEKCOM aBTO-
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JKOHOMUYECKas BaXHOCTb Pa3BUTUA MOPCKOW COCTaBAAIOLLEN
HedTerasoBoro KOMNAEKca B COBOKYMHOCTM C BbICOKUM YPOBHEM
NPUPOLHbIX 1 TEXHOTEHHbIX PUCKOB M NOC/eAYIoLLe OTBETCTBEHHOCTbHIO
OKa3blBaeT 3HaYNTeNbHOE BANSHME HA NpeBpalleHne JaHHO
COCTaB/ALLEN B MOTEHLNANbHbIA MHCTPYMEHT CUNOBOr0 AaB/IeHUA

B LLe/IAX MONYYEeHWUS BbIFOA B NOb3Y «TPETbUX» CTOPOH.

HOMHO (Ha OCHOBe Mpenporpammmpyembix
MUCCUIA NOACUCTEM), TaK U OTKOPPEKTUPO-
BaHa Ha KaX[OM W3 3TanoB BbINOJHEHUA.
YnpaBneHne CUCTeMOW BbINOMHAETCA MO
«06N1aYHbIM» TEXHONOTMAM C NPUMEHEHUEM
ViHTepHeTa, cUCTeM CNYTHUKOBOW HaBura-
umm Tna GPS v cuctem CnyTHUKOBOM CBA3M
™na Iridium ¢ HUYTOXHO Manon BepoATHO-
CTbi0 OMEepaTUBHOIO 06HAPYKEHUA UCTOUHU-
Ka ynpaBneHus.
Mpn 3tom wnaeHTUDMKALMA KOMMNOHEH-
TOB POBGOTOTEXHUYECKOTO KOMMEKca 1 ero
BnajenbLueB KpainHe 3aTpygHeHa B CBA3U
C CEepPUIHbIM NPOU3BOACTBOM AaHHOW Npo-
OyKUMK, e€ obLWenpoMmbIlEeHHbIM UCMON-
HEeHMeM U CylLecTBOBaHWEM Pa3BUTON CETU
TOProBbIX KOMM@HWN,  OCYLLeCTBAAOLMNX
NpoAaxu Kak Ha NepBUYHOM, TaK U Ha BTO-
PUYHOM pbIHKE.
OpWeHTUPOBOYHAA PbIHOYHAA CTOMMOCTb
TaKoro pPoBOTOTEXHMYECKOTO KOMMNeKca
He npesblwaeT 600 Toicay gonnapos CLIA
(npumepHo 100 ThicAY — NNAHUPYIOLLMIA BO3-
OyWHbIA 06bekT, 300 — BOAHOBOI NnaHep
1 200 — AHIMA), 4To B COBPEMEHHbIX pea-
NNAX fenaeT ero WUPOKO AOCTYNHbIM. A BOT
3heKT OT ero NPUMEHeHUA He COM3MEPUM
C «BMOXEHUAMW»: W3BECTHbIM NPUMEPOM
YPOBHA NOTepb BbiCTynaeT KomnaHus BP
C TeXHOreHHon Katactpodon u e€ nocnes-
CTBMAMMU B 30HEe MeKCMKaHCKOro 3anumBea.
Oxuaaemoil peaKuueid Ha NOAOBHbIA X0A
cobbITWiA CTano ycuneHue, 3leNOHUPOBA-
HWe 1 NOBbILIEHVE YPOBHA Pa3BUTUA MybTH-
areHTHOCTM pPoBOTOTEXHMYECKON CcoCTaBns-
ower (U3NYECKON 3alnTbl COOPYKEHWI
MOPCKOW HedTera3oBoW CMCTeMbl Ha OCHO-
Be BO3AYLWHbIX, HAABOAHbIX W MOABOAHBIX
POBOTOTEXHUYECKMX KOMMIEKCOB U AOHHBIX
CeTeBbIX CTaHLUN.
JnemMeHTaMm TaKoro peLueHns ABNAIOTCA:
¢ loaBoaHble 6a30Bble CTaHLWUKU — MOMUMO
6a3bl AN YCTAaHOBKM JaTYUKOB U CPEACTB



HabnoaeHus, ABAAIOTCA CPeACTBOM AuC-
TaHUMOHHOIO ynpasiieHns aBTOHOMHbIMM
annapatamu pasinyHbIX TUNOB, MOTYT Ha-
KannueaTtb WU nepefaBaTtb MHGoOpMaumio
no 3anpocy, ABNAOTCA CTaHLMAMM Noj3a-
PALKM NOABOAHbIX annapaTos.

Byn onoselieHus |/ BONHOBble MNnaHe-
pbl — BbINOJHAA aHaNOrMyHble GyHKLUM,
[JONONHUTENbHO CYXaT B KayecTBe pe-
NEeNHbIX [BYXCPEAHbIX CTAHUWWA CBA3W;
CHABMeHbl HWU3KOMOLLHBLIMM KaHanamu
CMYTHUKOBOW CBA3M.

AHMA - npepHasHayeHbl AnA ObiCTPO-
ro obcneaoBaHus panoHoB, NpoBeaeHuUs
oTo-, BUAEO- U TMAPOAKYCTUYECKNX CbE-
MOK NOBEPXHOCTW AHA W NMOAMNOBEPXHOCT-
HbIX FPYHTOB, 3KONOTMYECKOro W rnapono-
rMYECKOro MOHUTOPUHra.

NoaBoaHble nnaHepbl (AHMA ¢ ruapo-
AVMHAMUYECKUMM NpUHLKMNAMKU NopAaep-
WaHua u obecneyeHus [ABUKEHUS) —
npegHasHayeHbl AN [ONTOBPEMEHHOMO
CKpbITOro HabnoaeHus, cbopa v aHanusa
MHdopMaL UK, CKPbITOM AOCTaBKK FPy30B
B 3a/laHHble TOYKU.

BIMJIA — ncnonb3yloTca B KayecTse nnat-
(hopM MOHMTOPUHIA, PpenerHbIX CTaH-
LM CBA3M U/WUNKN BO3AYLIHBIX KOMAHAHbIX
MYHKTOB B reTeporeHHbIX po6oToTEXHMYE-
CKMX CUCTEMAX.

becnunotHble aBTOHOMHbIE MNABCPEACT-
Ba — C/YXaT B Ka4yecTBe peneriHbIX CTaH-
UM CBA3M, NNaBy4MX CTaHUWUN Habnwoae-
HWUA W pa3BefKWu, HocuTener NOABOAHBIX
POBOTOTEXHUYECKMX KOMMNEKCOB. Hanpu-
mep, 6e33KMnaxHble Katepa, UMetoLme-

€A B A@HHbIA MOMEHT, MOTYT HaX04UTLCA
B MOpe 1 BbINOMHATL 3a4a4u 4o 30 AHen
(npu nto6om cocTosiHUKU Mops). A Heobu-
Taemble yaapHble Katepa Tuna Protector
(coBmecTHbIt MpoeKT KomnaHuit Rafale u
Lockheed Martin, ¢ 2005 roga HaxoasT-
€A Ha BoopyxeHun BMC M3pauns) ewé un
060pyL0BaHbI MOLLHLIM BOOPYXEHUEM.
O6was cucrema c6opa, XxpaHeHUs U aHanu-
33 MHGOpPMaLMM NO3BONAET CyLECTBEHHO
MOBbLICUTb CKOPOCTb ONMEPaTUBHON peaKLum
U NoTeHUMan Bcen pobOTOTEXHUYECKO Cu-
CTEMbl 3aLUTbI.
C uenbl CHMXEHUA (GUHAHCOBOW Harpys-
KN NPOCMaTpUBAIOTCA TEHAEHLMN KOMMIEK-
cMpoBaHua cuctem 6esonacHocTM € cu-
CTEMAMU 3KONOTMYECKOTO MOHWUTOPUHIA M
3INeMeHTaMM CUCTEMbI 3KCMAyaTauun Mme-
CTOpOXAeHWA (Hanpvmep, B 4acT COBMe-
WeHNA BM3yanbHbIX WHCMNEKUWMA [LOHHBIX
CTPYKTYp MecTopoxaeHu ans IMR n cuctem
6e3onacHocTu).
B pamKax aHHoii 061L,eMUpPOBOI TeHAEHLMN
3A0 «HIMM NT ,,OkeaHoCc“» B MHULIMATUBHOM
nopagke, coBMecTHo ¢ CaHKT-MeTepbyprckum
roCyfapCTBEHHbIM MOPCKMM  TEXHUYECKUM
yHusepcutetom (CM6IMTY), KOTOPBINA BbICTY-
naeT ronoBHbIM pa3paboTumkom, CamapcKum
rocyLapCTBEHHbIM TEXHUYECKUM YHUBEPCUTE-
Tom (CamITY) 1 pALOM APYTUX NpeanpusTUn,
BeAET paboTy Haj CO3haHMeM cemeicTea
MOPCKUX MOABOAHBIX POBOTOTEXHUYECKUX
cpeacTB. B coctaB npoekTa BXoAAT:
® aBTOHOMHbI HeOGMTaeMmbli annapar ¢ ru-
APOAMHAMUYECKUM MPUHLMNOM ABUXe-
HWS TUNA «NOABOAHBIN NNaHep»;

AEROSPACE INDUSTRY

® MOBEPXHOCTHbI/ annapar TMna «BOHO-
BOW NnaHep»;
e AHMNA;
® (e33KunamHbIii Katep.
Ha HacTosiwee Bpems NPOBOAMTCA 3HAuu-
TeNbHbIN 06BEM TUAPOAMHAMUYECKUX WC-
CNIe0BaHNM, KAK TEOPETUYECKMX C npu-
MEHeHMEM CMeLnanbHoro NporpammHoro
obecneyeHus, TaK 1 NPaKTUYECKUX UCMbITa-
HUIA B @a3poamHamuyeckon Tpybe CNGIMTY.
M3yyeHue TeOpETUYECKUX MOfeNeid No3Bo-
NAET UCCNefoBaTbh rMBpUAHbIE U HeTpaau-
UMOHHbIE TMAPOAUHAMUYECKME CXEMBI NOA-
BOJHbIX annapartos.
Co3paH psAj AEMCTBYIOWMX 3KCNEPUMEH-
TanbHbIX 06pa3lLos (B TOM 4ucae NpaKu-
YEeCKMil annapar, ycnelwHo coBepluaLLuit
UCNbITaTeNbHbIE MOFPYKEHUs Ha NpoTsXe-
HUW ABYX MOCNELHMX NeT), NO3BONAIOLMX
onpo6oBaTh BHeApPsEMble TEXHUYECKUE pe-
weHus.
CyuiecTBeHHOM YepToi pa3pabatbiBaemoro
CeMmeiicTBa annapatoB sBASETCA BO3MOX-
Has yHUDUKAUUA CUCTEM W INEMEHTOB CU-
cTem, B TOM yucie moaynei n 610KOB Cu-
CTEMbI YNPABAEHNA W NONE3HOW HArpysKu.
370 0becneynBaeT NPOCIEKUBAEMOCTb N10-
TMKKM paboTbl cUCTEM, YHUDUKALMIO U NPO-
CTOTY MHTEPdeiiCoB, NErKOCTb B NOATOTOBKE
u obydyeHun nepcoHana pobOTU3MPOBAH-
HbIX CUCTEM.
PAf, TEXHUYECKMX U TEXHONOTUYECKUX peLle-
HUN, NPUMEHSEMbIX MPU CO3AAHUN CeMeil-
CTBA MOPCKMX POBOTU3NPOBAHHbIX CPEACTB,
ABNSIOTCA YHUKANbHBIMU U HAXOAATCA B NPO-
uecce ohopMNEHUs NATEHTHON 3aLWMTHI.

msssa(@a

OCEANOS
N’

3A0 «Hayu4Ho-
npousBojCcTBEHHOE
npeanpuaTue
NoABOAHBIX TEXHONOrUA
«OKEAHOC»

194295, Poccus,
CaHkT-leTepbypr,

yn. Ecenunna, a. 19/2
Ten./dakc: +7 (812) 292-37-16
E-mail: office@oceanos.ru
http://www.oceanos.ru

JSK «Scientific-and-
production Enterprise
for Underwater
Technologies OCEANOS»
19/2, Esenina Str., 194295,
Saint-Petersburg, Russia
Tel./fax: +7 (812) 292-37-16
E-mail: office@oceanos.ru
http://www.oceanos.ru
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DEVELOPMENT OF ROBOTIC SUBSURFACE FACILITIES
AS AN ELEMENT OF SAFETY SYSTEM

Economic importance of development of off-
shore component of oil and gas complex in
combination with a high level of natural and tech-
nogenic risks, and related responsibility produc-
es a considerable impact on transformation of
this component into a potential tool for power pol-
itics for making profits for the benefit of “third”
parties.

There is possibility and probability to become an object of
the power politics available at all stages of development
and production of subsea fields.

The fact that only during the last decade hundreds of
technologies have been displaced from elite to free-for-
all level is a matter of considerable concern; that includes
technologies of self-contained robotic systems that have
become accessible not only to foreign state institutions
but to practically unlimited group of private individuals
possessing a minor financial possibilities and using tech-
nical feams with an average level of fraining.

Awide spectrum of unmanned vehicles that has appeared
in the commercial market including:

+ UAV;

+ gliding airborne objects;
+unmanned motor boats;

+ AUV
- underwater gliders,
along with a simultaneous outburst of proposals of the
“cloud-type” Infernet/satellite and mobile control and
communication systems has today brought about a pos-
sibility of practical implementation of power politics
scenarios, which had earlier the quite lower order of the
event probability.

For instance, it is possible to consider a hypothetical sce-

nario of attacking the marine engineering structure (gas
and oil producing platform, bottom production complex,
sea terminal, etc) by a system of robotic tools based on the
series-produced components, e.g., from an airborne (glid-
ing or engine-powered) carrier-vehicle, an autonomous
underwater vehicle with the strike payload and a water-
borne vehicle of “wave glider” type to ensure control.
A mission can be launched not only outside the territorial
waters, but also outside the limits of economic area from
the standard air corridors (flight levels) used by both the
regular and charter aircrafts.

The mission task can be fulfilled by a robotic system both
autonomously (on the basis of pre-programmed subsys-
tem missions), and can be updated at every stage of ful-
fillment. The system control can be fulfilled according to
the “cloud” technologies with the use of Internet, Iridi-
um-type GPS satellite navigation systems with negligi-
bly small probability of control source prompt detection.
In this case, the identification of robotic system com-
ponents and its owners is extremely difficult due to the
fact of quantity manufacture of this produce, its gener-
al-purpose configuration and existence of a widespread
network of trading companies effecting sales both in
the primary and in the secondary markets.
An approximate market price of such a robotic system
does not exceed USD 600,000 (approx. USD 100,000
for a gliding airborne object; approx. USD 300,000 for
a wave glider; approx. USD 200,000 for AUV), which
makes it widely available in the present-day realities. At
the same time the effect using it is incomparable with
the “investments”; BP company with the manmade di-
saster and its consequences in the Gulf of Mexico area
can be referred to as the known example of the losses
level.
An enhancement, stepping-up and increased level of
multi-agent development of a robotic component of
physical protection of structures of the marine oil and
gas system on the basis of airborne, above-water and
underwater robotic systems and bottom network sta-
tions became the expected response to such-like course
of events.

The elements of such a solution are as follows:

+ Underwater basic stations. Apart from being sensors
and means of observation installed on the basic
stations proper, they can be also used as the means
of remote confrol for the autonomous vehicles of
various types, they are able to accumulate and
transmit information on request and they are used as
the recharging stations for underwater vehicles.

- Annunciation buoys/wave gliders. They perform the
similar functions, but can be additionally used as the
relay two-medium communication stations provided
with the low-power satellite communication channels.

+ Autonomous underwater vehicles (AUV). They
are intended for quick examination of the areas,
conducting photo-video and hydroacoustic survey
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of the surface of botfom and subsurface soils,
environmental and hydrological monitoring.

+ Underwater gliders (autonomous underwater vehicles
with hydrodynamic principles of maintaining and
supporting motion). They are intended for durable
silent surveillance, information accumulation and
analysis, silent delivery of cargo fo destination points.

« Unmanned aerial vehicles (UAV). They are used
as platforms for monitoring, relay communication
stations and/or airborne command posts in
heterogeneous robotic systems.

« Unmanned autonomous waterborne vehicles. They
are used as the relay com-munication stations,
waterborne surveillance and observation stations,
carriers of underwater robotic systems. For instance,
the unmanned motor boats available now can stay
at sea and fulfill missions for up to 30 days (with any
state of the sea). The Protector-type unmanned strike
motor boats (joint project of Rafale and Lockheed
Martin companies, which is used by Israeli Navy
since 2005) are, moreover, equipped with powerful
weapons.

A general system of accumulation, storage and analysis

of information helps significantly increase the speed of

operative response and a potential of the entire robotic
protection system.

In order fo reduce a financial burden, the frends are no-

ticeable to integrate the safety systems with the systems

of environmental monitoring and elements of the field
development systems (e.g., in the context of combining
visual inspections with the bottom oil field structures for

IMR and safety systems).

JSC “NPP PT “Oceanos” carries out the works on build-

ing a family of the marine underwater robotic devices

within the framework of the worldwide tendency on its
own initiative together with the State Marine Technical

University of St. Petersburg coming forth as the head de-

velopment agency, the State Polytechnic University of

Samara and a number of the other enterprises. The proj-

ectincludes the following:

+ autonomous unmanned vehicle featuring a
hydrodynamic motion principles of “underwater
glider” type;

- surface vehicle of “wave glider” type;
- aufonomous underwater vehicle (AUV);
+ unmanned motor boat.
As of today a considerable volume of hydrodynamic in-
vestigations has been and is being conducted both in
theoretical domain with the use of special software and
practical fests in the wind tunnel of State Marine Techni-
cal University of St. Petersburg. The study of theoretical
models helps investigate the hybrid and non-traditional
hydrodynamic diagrams of underwater vehicles.
A number of effective experimental specimens has been
built (including a practical vehicle, which performs test
immersions successfully during the last 2 years) helping
test the technical solutions being incorporated.
A significant feature of the being-developed family of ve-
hicles is a possible commonality of systems and elements
of systems, including modules and units of the control
system and the payload. It provides for a fraceability of
the system operation logic, commonality and simplicity
of interfaces, ease in training and education of person-
nel for robotic systems.

A number of technical and technological solutions

used for building a family of marine robotic devices are

unique and are in the process of patent protection for-
malization.
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MOOC obecneumBatoT KpyrnocyTouHoe obHapyxeHne, JlasepHbii gansHomep J1-130 npegHasHayeH
pacno3HaBaHue, 3aXBaT Y aBTOCONPOBOXAEHME Lienen, Ans M3MepeHus 4anbHOCTU [0 Ha3eMHbIX,

n3MepeHume HaKITOHHOW AanbHOCTM A0 0ObeKTa B
NPOCTbIX N OrpaHNYE€HHO CJ10XKHbIX METEOYCI0BUAX.

HaABOAHbLIX N BO3OYLUHbIX Lenemn npu nonete
camMorsieta gHemM n Ho4bko, BO BCeM AnarnasoHe
6oeBoro NPUMEHEHNA.

Hndposast aspoPporokamepa (LIADK) Acrposusmupyiomee ycrpoicTso (ABY)

Lincdpoas aspodotokamepa (LAPK) npeaHasHayeHa
ANsi BeAeHUs aspodOTOCHEMKM NMOACTUNAIOLLEN
NOBEPXHOCTU N PacnofioXXeHHbIX Ha HEW OOBbEKTOB.
LIA®K moxeT 6bITb yCcTaHOBMNEHa Ha nobon neta-
TenbHbIN annapart, obecnevmBatoLLMi OCTATOYHYIO
rpy30nogbEMHOCTb.

KomMmnaexc npuiteabHbIV CHCTEeMbI
ynpasaeHust 6oeBoro moayas (KIT bM)

KN BM npegHasHayeH ans paboTtbl B cocTaBe
cucTeMbl ynpaeneHna 60eBoro moayns ¢
ANCTaHUMOHHBIM yNpaBneHneM ANsi KONEeCHbIX
OpPOHMPOBAHHbLIX MAaLUUH TUNa « TUrp».

ABY BxoOuT B cOCTaB MEXBUOOBOW
acTpouHepumanbHOM HaBUraLuUOHHON CUCTEMBI
(AMHC), npegHa3Ha4YeHHON AN UCMONb30BaHUS

Ha camonete. PyHkunen ABY aBnsietca obecneveHme
actpokoppekumm BUHC, ¢ kotopon ABY cBszaHo
KOHCTPYKTMBHO, 3NEKTPUYECKN U MHADOPMALIMOHHO.

Cucrema BuAeOperncTpanumn
nudposast (CBP-11)

CBP-L| npegHasHaveHa ansi MHOrokaHanbHom
permctpaumm BugeomHdgopmauum ot
MHOTrogYHKLMOHaNbHbIX UHOMKATOPOB U
TerneBM3MOHHOW KamMepbl, YCTAaHOBINEHHON Ha

173003, Benwkwis Hoeropopn, Hab. p. MeHs, a. 9

Ten./daxc (8162) 94-87-37
e-mail: info@elsynov.ru
www.elsy.nov.ru

obbekTax Tvna Ka-52.
ivig=)] @
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KOCMOC

Aunppeit CtpenuH

BOEHHbIN N MUPHbIV

BPEMA TPYIHOIO BbIBEOPA

Bonpoc o0 Tom, KTO 1 KaK UMEHHO [JO/IKEH PYKOBOAUTb «BOEHHbIM
KOCMOCOM»,— OAMH W3 CaMbIX CNOXHbIX. [lepBbIM OTBET HA Hero
Hauan uckatb Cosetckuii Colo3, U NMOWCKM 3Tu ObiNK fenom Anu-
TenbHbIM. [pobnema 3aknioyanach B HEOJHO3HAYHOCTM OTBETA: fAB-
NSATCA M MEXKOHTUHEHTanbHble 6anauctudeckue paketsl (MBP),
CNYXMBLIME HOCUTEIAMU NEPBbLIX KOCMUYECKUX Kopabnein, «aBua-
LIMOHHBIMY» OPYXMWEeM KaK Netate/ibHble annapartbl AN JOMKHbI MOJ-
YMHATBCA «apTUANEPUNCKUMY reHepanam?

MepBbiMu coBeTckumn MBP KomaHpoBan [naBHbli maplian ap-
Tunnepun MutpocdaH HepenvH, a BOT NOATOTOBKA KOCMOHABTOB U
o6ecneyeHne nNepebiX NONETOB B KOCMOC BbliM BO3NIOXEHbI HA Y-
KoBoacTBO BBC. B 370 CBA3M MHTEPECHO 06PaTUTLCA K MEMyapam
reHepana H. 1. KamaHuHa, 3aHMmaBLuero cneLuanbHO CO3aHHyo
LA Hero [OMKHOCTb NomolyHUKa Maskoma BBC «no Kocmocy»:
«...Heckonbko cnoB o C. . Koponése. OH — NaBHbIN KOHCTPYK-
Top OKB-1, co3aatens 6annncTMyeckoii pakeTbl P-7, raBHOM CUbl
HaLLMX paKeTHbIX BOMCK, OH — CO3/aTeslb IYHHbIX PAKeT U kopabnein
,,BOCTOK-1%, ,,BOCTOK-3A“ 1 BUHOBHUK CerofHsawHero Tpuymda —
nonétra AMC Ha BeHepy... Ero 3HaHusA, BoneBble KayecTsa, TanaHt
KOHCTPYKTOpa M opraHu3atopa He nogjexar comHeHuto. Ceprei
MaBnoBWY ye MHOroe caenan B PaKeTHON 1 KOCMUYECKOW TEXHUKe

1 Aaneko elé He CKasan CBOEro NociefHero coBa — cpeau NuoHe-
pOB KOCMOCa ero ums Bcerga 6ynet oAHUM 13 nepBbIx. Ero mHorue
no6anBalTCA, 1 NOYTU BCE CYUTAIOTCS C €ro MHeHreM. OH HeCKO/b-
Ko u36anoBaH v BeaeT cebs nHoraa gecnotmyHo. OcobeHHo 370 3a-
METHO B ero B3aumooTHolweHuax ¢ Kengpiwem: Mctucnas Bceso-
nojoBuY 6e3 KoHcynbTauum ¢ Koponéebim 1 6e3 ero ogobpeHus
He NPUHUMAET HU OfHOrO peweHus... Bo Bpems Hawel ¢ Hum Ge-
ceapl Ceprei MaBnoBWY NOAENNACA CO MHOW CBOMMM NAaHaMu Ha
6yayiee, 4an nouuTaTh CBOIO ronybyto nanky ,,MnaHsl OKB-1 Ha ce-
munetky“. B cootBetcTtBun ¢ noctaHoBnenmem LIK KMNCC n Coserta
MuHuctpos CCCP N2 715-296 o1 23 unioHa 1960 roga o co3gaHuu
TAKENbIX 06UTaeMbIX CNYTHUKOB KOponéB Hayan co3aaBarb HOCK-
Tenb H-1... B cBoMX nepcnekTuBHbIX paboTtax Koponés uwet noa-
nepxku y BBC. OH 3asBU/1, 4TO PAKETYMKM €r0 HE MOHKUMAIOT U YTO
,»C HUMU eiBa i1 cBapuLb kawy“. A obewan emy, 4to Nogpo6HoO Ao-
NOXYy 0 Halwen 6eceae Masxkomy BBC BepLunHuHy 1 opraHusyio ero
noe3aky K Koponéey Ha dupmy. B becese Mbl 0pUEHTHPOBOYHO Ha-
METU/IN CPOKM NYCKOB Kopabneit ,,BocTok-3A“. OyepeaHOM NycK 3a-
nnaHupoBanu Ha 22-23 deBpans, nocneayowmnin yepes 8-10 AHei.
Mycku Gyaem NpoBOAUTL C MaHeKeHaMmu Ans OoTpaboTKW CpeacTB
npu3emneHns KocMoHasTa. Ecnu oba nycka byayT yaadHbIMK, TO
npu TPETbEM NYCKE NONETUT YENOBEKY.
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Yto Kacaetca 3agay BKO, 1o oHU chopMynMpoBaHbl TaK:
® 33/a4K, pellaemble B MHTEpPECax peannsauny ctpatermye-
CKOro AEPHOTr0 CAepXkMNBaHUA;
® 33/1a4K, pellaemble B UHTepecax OXpaHbl rocyapCTBeH-
HOW rpaHuubl B BO3AYyLIHOM MpocTpaHcTBe Poccuickown
depepaunun, KOHTPONA NOPsAAKA MCMONb30BAHUA BO3AYLL-
Horo npoctpaHctBa Poccuiickon ®epepaunm n npeceve-
HMUA HapyLWeHWI ero UCNonb30BaHUA, a TaKkKe KOHTpoNA
KOCMWYECKOro NpoCTpaHCTBa;
® 33jauu, pewaemble B MHTepecax GopbObl C BO3AYLIHO-
KOCMUYECKMM NPOTUBHUKOM B XO[1€ BOEHHbIX KOH(IMKTOB
pasnuyHoro macuraba.
Mo MHeHWI0 pyKoBOAWTENEN BOEHHO-MPOMBILLIEHHOTO KOM-
nnekca Poccuu, UMeHHO co3faHne TEXHNYECKON OCHOBbI AB-
NSIeTCA rNaBHbIM YCOBUEM M Haubonee pecypcoémKoii co-
CTaBfisitoLLell MOCTPOEHMA NepcnekTMBHOM cuctembl BKO.
Kak nucan suue-npembep AMutpuit Porosux, B ctatbe, ony6-
NIMKOBaHHOMN «He3aBMCUMON ra3eToi», «3TO CTAHOBUTCA MoO-
HATHBIM M3 MNPOCTOr0 aHanM3a TEeXHUYECKOro COCTOAHWA
BOOPYEHMA 1 BOEBbIX BO3MOXHOCTEN CyLLECTBYIOLUX FPyM-
nUMpoBOK BoMcK (cun) Poccuiickoin depepauuu, pelsaroiynx
3agayv BKO B HacTosALwee Bpemsay.
Pa3BuBas CBOK MbICNb, BULE-NTPEMbEP COCNANCA Ha OMbIT
60eBbIX AeiCcTBUI Ha BankaHax, B JuBun u Mpake: «AHa-
nu3 peicteuit rocyaapcte HATO, koTopble GyKBanbHO pac-
CTPENANN BbICOKOTOYHbIM OpYXMem cHadvana tOrocnasuio,
a 3atrem Wpak n JluBuio, He faB Npu 3TOM HWU OAHOTO LWaHca
Ha HEenoCpefCTBEHHbIAN KOHTAKT CBOMX BOOPYKEHHBIX CUA
C BOMHCKMMU hOPMUPOBAHUAMMU CTPAH-XEPTB, OKa3aBLLUNXCA
HECNoCoBHbLIMM NPOTUBOCTOATL HaNaAeHMI0 TPAAULMOHHBIMM
cpeacTBamu NpoTUBOBO3AYLLHOK 060poHbI (MBO), nocaymun
NPUYUHOW NPUHATUSA NONUTUYECKUM U BOEHHbIM PYKOBOA-
ctBoM Poccun pelreHns opcMpoBaHHO pa3BMBaTh MOTEH-
UMan CAepPKMBAHUA HOBbIX BO3AYLIHO-KOCMUYECKUX YrpO3».
MoHO 6bI10 yAMBUTLCA YBEPEHHOCTU BULE-NPeMbepa

«PaKeT4nKu ero He NOHMMALIOT...» [leACTBUTENBHO, eLlle 10 BOViHbI
B3rnsAbl Koponéea Ha pa3BuUTUeE PAKETHOW TEXHWUKU OTIMYANNCh
OT NPeACTaBNEHNIA ero Konner no Ipynne U3y4yeHUs peakTUBHOIO
ABUKEeHMA. KoponéBy NPUHAANEXUT NPUOPUTET CO3AaHUA paKe-
ToMMaHa — neTaTeNbHOro annapara Anf Kocmoca, npototuna «by-
paHa» u «lllatTnax. B To Bpems ganblue UCNbITaHWi OnbITHOro 06-
pasiia fen1o He nowio (1a u He MO0 NOWTH), HO NPO30PANBOCTbL
Koponéa B OTHOLLEHMM NePCNeKTUBbLI KOCMOHABTUKM 04YeBUAHA.
OH MeyTan He O paKeTax, a MMEHHO O KOCMUYECKUX Kopabnsx,
CNOCO6HbIX BbIMOJHATL CaMble pa3Hble 331a4M B MeXNIaHeTHOM
NpocTpaHcTBe.

HOBAA BUTBA 3A KOCMOC

B HacTosiwee Bpems peub UAET yIKe He NPOCTO 06 OTBETCTBEH-
HOCTW 3a NpoBeAeHUe KOCMUYECKUX MONETOB, @ O CO3AaHUM
CUCTEMbI BO3AYLIHO-KOCMUYecKo obopoHbl (BKO) Poccuit-
ckoit ®epepauun. Kak cuutaercs, eé HeoGXxoanmocTb 06y-
C/IOB/IEHa B NEPBYI0 0Yepefb COBEpPLIeHCTBOBAHUEM CPEACTB
BO3JYWHO-KOCMUYecKoro Hanagexns (CBKH), maccoBbim pas-
BUTMEM W NPUHATUEM HA BOOPYKEHIE BbICOKOTOUHOTO OPYKUSA
(B TOM umMcne KpbinaTtbix paker), paspaboTKON rMNep3ByKOBbIX
TEXHONOTWIA 1, KaK pesynbrar, npeBpaLieHrem BO3LYLHOTO U
KOCMUYECKOTO NPOCTPAHCTBA B eAnHYI0 cthepy BOOPYKEHHON
60pbObI.
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B TOM, 4YTO NPY «HEMOCPEACTBEHHOM KOHTAKTE» UCXO4 NPOTUBOCTOAHMA B JIBUK
1 VipaKe 6blin 6bl MHBIM, OAHAKO OCMOPUTL €r0 BbIBOABI O BXKHOCTU BbICOKOTOUHO-
O OPYXWS HEBO3MOXHO.

JIOTVIKA BOWHBI

PykoBOACTBYACb UMEHHO TOI NIOTUKOWM, KOTOpAs M3M0XeHa B CTaTbe BULe-Tpe-
Mbepa, MOJUTUYECKOE PYKOBOACTBO CTPaHbl NPUHANO pelleHne o hopMupoBa-
HUKM HOBOrO poza BOWCK BoopyméHHbIx Cun Poccuitckon Pepepaummn — Bolck
BKO. MNpwn HenocpefacTBEHHOM aKTUBHOM y4acTUM KoMaHaoBaHusa Bonck BKO
B MHTepecax cTpoutenbctBa cuctembl BKO PO B MocypapcTBeHHON nporpamme
BOOpPYeHUs Ha nepuog 2011-2020 rogos (TTIB-2020) 6bin 3apaH 3Ha4UTENb-
HbIl 06BbEM HMOKP, BKAtoYaloLwmin Kak obuiecuctemMHble paboTbl, Tak 1 paboTbl
no co3gaHuio o6pasuyos BoopyxeHus BKO. MnaHupyemble 1 npoBoaumbie pa-
60Tbl N0 co3faHuio 06pasLLoB BoopyeHns BKO BKatouaoT 60nbloit nepeyeHb
HMOKP, HanpaBneHHbIX Ha CO3AaHNe MHPOPMALIMOHHBIX, CUNOBbIX (OrHEBbIX, Mo-
MEeXOBbIX W Ap.), YNpaBaswoluxX 1 obecneynBaolLux KOMMNOHEHTOB, BXOASALMUX
B COCTaB MOACUCTEM Pa3BeAKW U NPeaynpexaeHusa 0 BO3AYLIHO-KOCMUYECKOM
HanafeHuu, NOpPaX)eHUs 1 NoAaBNEHUs, yNpaBneHus n obecneyeHus.

Mpu co3paHnM MepCneKTUBHOMO BOOPYXEHUA MPUOPUTETHOE pPas3BUTUE AOMK-
Hbl MONYYNTb CPEACTBA M CUCTEMbI BO3AYLIHOMO M KOCMUYeCKoro 6asupoBaHus
(B Tom uncne 6ecnunoTHbIE M a3pOCTaTHbIE), 3arOPU30HTHbIE PaAMONOKALMOH-
Hble CTaHUMW, YHUBEPCasbHble MEXBUAOBbIE 3€HUTHO-PAKETHbIe CUCTEMBI Pa3any-
HOI AanbHOCTU AENCTBUSA, Na3epHble KOMMIEKChl Pa3NNYHbIX BUAOB 6a3npoBaHUs
M Ha3HaYeHWs, NepPCreKTMBHbIE aBMALMOHHbIE KOMMIEKChl (DPOHTOBON aBuaLuu,
KOMIN/IEKChI NOMEX Pa3fIMYHOro Ha3HaveHus, nepcnexTuBHble cuctembl ACY v CBA3M.
CnucoK 3TOT BneyatnseT, OAHAKO B BOEHHOM [iefle UCKYCCTBO ynpaBieHus opy-
HMEeM UMEET He MeHbluee 3HayeHue, YeM KauyecTBO camoro opyxus. Kocmuye-
CKMe BOWCKa, KOTOpble CTanu OCHOBO HOBOrO POAa BOWCK, HUKOTAA HE MMEenu
OpYXWs, a cNefoBaTenbHO, U (haKTUYEeCKOro onbiTa ynpasneHus 6oesbIMU cpes-
ctBamu. Boiicka MBO, uan 3eHUTHO-paKeTHble BOKMCKA, Ynpasasim 60eBbiMM
CpefcTBamMu, B TO BPeMA KaK fesATenbHoCTb KOCMUYECKUX BOWCK, HECMOTPSA Ha
UX Ha3BaHWe, Hocuna no Gonblueid YacTh «MUPHbI» XxapakTep. [103TOMYy MOXHO
CKasartb, 4TO BOWCKA BOEHHO-KOCMUYECKON 060POHbI ELLE HAXOAATCSA Ha NepBOM
3Tane CBOEro CTaHOBMEHUS.




Py

he B

B MHTEPECAX POCCNI

YTO e KacaeTcs «MUPHOFO KOCMOCa», TO
3[1eCb TOXE MOXHO FOBOPUTb O GONbLIMX
3ambicnax. [locyaapcTBeHHas nporpam-
ma «Kocmunueckas pestenbHoctb Poccum
Ha 2013-2020 roabi» B Ka4ecTBe rnaBHbIX
3ajad Bblaenset cnegyoume:

® pa3BépTbiBaHWe W MOAAepXaHue Heob-
XOAVMMOTO ANA pelleHus Lenesbix 3agad
cocTaBa opbUTaNbHbIX FPYNNUMPOBOK OTe-
yecTBeHHbIX KA Hay4yHOro u coumanbHo-
3KOHOMMWYECKOr0 Ha3HayeHus, BKIKYasA
poccuickuin cermeHT MKC;
MofepHM3auma KocmogpomoB [neceuk
n bariKoHyp, co3paHue Ha TeppuTopuUn
Poccun HoBoro Kocmogpoma BocTouHbli;
CO34aHMe MepCcnekTUBHbIX U MOAEPHM-
3auMA CylecTBYIOWNX CPeACTB BbiBeje-
Hua KA;

CO3aHMe Hay4YHO-TEXHUYECKOTO U Tex-
HOJIOTMYECKOro 3agena Ans paspabor-
KU NepCrneKkTUBHbIX 06pa3LoB paKeTHo-
KOCMMYECKOMN TEXHUKN;

obecrneyeHne mMexayHapoAHOro COTpya-
HuYectBa B 06NnacTM  MCMONb30BaAHMA
KOCMMYECKOro NPOCTPaHCTBA B MMUPHbIX
uensx;

co3j,aHue yCNoBWI ANA paclumpenuns npe-
[0CTaBAAEMbIX YCAYT C UCMONb30BaHNEM
pe3ynbTaToB KOCMUYECKOW AeATENbHOCTM
B MHTepecax pa3sutna Poccun un eé pe-
rMOHOB.

B HacToALwee Bpemsa ceKTop Npou3BOACTBA
PaKETHO-KOCMUYECKON TEXHUKM OLeHMBa-
eTcA B 72 MApA Aonnapos, u gona Poccum
3[eCb cocTaBnseT YyThb 6onblie 10%. Hawa
CTpaHa KoHTposnupyeT cBbiwe 30% cpeacTts
obecrieyeHns nycKoBbIX YCayr B Mupe, M
no NPOM3BOACTBY KOCMUYECKUX annapaToB
pona Poccun cerogHa — 7%. OctanbHoW e

PBIHOK — 3TO JOXOAbl OT ONEePaTopoB yCAyr:
TenesuaeHne, VIHTEpHeT, TeneKOMMYHW-
Kauuu (bonee 115 maph AoNNapos; YyTb
6onblwe 50 MAPA — 3TO Ha3emHas annapa-
Typa No npuémy KOCMUYECKON WMH(popma-
umu). Ha 3ToM pbIHKe, K COXaneHuto, cerog-
HA, N0 pa3HbIM oLeHKaMm, Poccusa 3aHmaet
o11001,7%.

B pesynbrate peanusauuu nporpammbl
OyaeT pa3BépHyTa opbuTanbHas rpynnmupos-
Ka B coctaBe 95 KAk 2015 roay n 113 KA —
K 2020 rogy. Konuyectso CTBONOB CNyTHU-
KOBOW CBA3M yxe K 2015 roay yBennuutca B
2,5 pasa, a k 2020 rogy — B 3 pa3sa. Kpome
Toro, nnaHupyetca fo 2015 roga ocBouTb
yKe MWUINIMMETPOBLIA AMAna3oH nepepaa-
4n MHdopmauum, a o 2020 roga — onTu-
YecKuin fuanasoH. FpynnmMpoBKy CNyTHUKOB
[33 no 2015 roga nnaHupyeTCca yBeNuYnNTb
B 4 pasa. [lpu 31OM, ecnu cerofHa nepuo-
ANYHOCTb CbEMKM C MCMONb30BaHNEM OTe-
YeCTBEHHbIX CPeACTB COCTaBAeT 5—6 CYTOK,
TO K 2015 rogy 3TOT NOKasaTenb yAyyLWUTCA
[0 1-2 CcyTOK B 3aBMCUMOCTW OT PErnoHa, a
K 2020 rogy 6yaer yxe He 6onblue 8 4acos.
TouHocTb U3MepeHus no cucteme MNOHACC,
coctaBnswLas cerogHa 2,8 m, 8 2015 roay
BblpacTet A0 1,4 M, K 2020 roay — o 0,6 m.
C y4éTOoM Tex ,ONONHEHNI, KOTOPbIe peanu-
30BaHbl CerofHa, TOYHOCTb OnpefeneHus
MecTononoxeHus byaer meHbiue 10 cm.
MnaHupyetcs  BbiBegeHue Ha  opbuty
pAfa KocMuyeckux obcepBaTopuii cepum
«CneKTp» PEeHTreHOBCKOro, MWAANMETPO-
BOr0 M ynbTpachMoneToBoro AvanasoHoB.
22 anpensa 2014 ropa, nocne 3aBeplueHns
NETHBIX UCMbITAHWI 1 NPOBEPKU BCex 6op-
TOBbIX CUCTEM, POCCUICKME TENEKOMMYHMU-
KaLMOHHble CMYyTHUKM «IKcnpecc-AM5» 1
«JKcnpecc-AT1» Gbinv BBEAeHbI B 3KCNya-

AEROSPACE INDUSTRY

Tauuio B opbUTanbHLIX Mo3uumax 1400 wu
560 rpagycoB BOCTOYHOW AONTOTbI COOTBET-
CTBEHHO.

CnyTHUK «3Kcnpecc-AM5» no3BoanT CO3-
AaTb HeobxoauMyio MHMPACTPYKTYPY, YTOObI
obecneuntb Hacenenne Cubupu u [anb-
Hero BoCTOKa NaKeTomM MynbTUCEPBUCHBIX
YCNyr, B KOTOPbIV BXOAAT TenedoHus, BUaeo-
KOH(EepeHU-CBA3b, nepefaya AaHHbIX, AO-
cTyn K MIHTepHeTy, 1 AacT BO3MOXHOCTb Ans
pacnpocTpaHeHWs permoHabHbIX MyNbTW-
NNEKCOB B 30Hax BellaHua «A» 1 «b», K KOTo-
PbIM OTHOCATCA PerMoHbl [lanbHeBOCTOUHOTO
(heaepanbHoro okpyra, a Takke 3abaikarb-
CKMIn kKpail. Kpome TOro, € MCNONb30BaHMEM
KOCMMYecKoro annaparta «3kcnpecc-AM5»
Oyaet obecneunBartbCs npe3ngeHTcKas U
npaBUTENbCTBEHHAA CBA3b.

CnyTHUK «3Kcnpecc-ATl», npefHa3HayeH-
HbI ANA HENOCPEACTBEHHOTO Tenepaanose-
LWaHus, 3aMeHuT annapat «boHym-1», KoTo-
pbiid 6611 3anyweH B 1998 roay v Bbipabotan
cBow pecypc B 2010 roay. «3kcnpecc-AT1»
obecneyut ycnoBus Ans MHTEHCUMBHOTO pas-
BUTUA  HOBbIX  MH(OKOMMYHUKALMOHHBIX
TEXHONIOTUI, TENEBUAEHUSA BbICOKON YETKO-
CTW, NO3BOIUT PaCcnpoCTPaHATb MPOrpammsl
HenocpeACTBEHHOTO TENEBU3MOHHOIO Bella-
HWA Ha eBponencKoi Yactn Poccun, Ypane un
B 3anagHoi Cnbupu, a Takke B BoctouHoit
1 CeBepHoii EBpone. Pecypc cnyTHuka byaet
BOCTpeboBaH AeicTBylOlWUMM nnatdopma-
mu DTH (Direct-to-Home), a Tare no3sBonuT
pa3BuBaTb HOBbIE MPOEKTHI B 061aCTU CRyT-
HWKOBOTO HEMOCPEeACTBEHHOIO BellaHus.
«BBOA B 3KCnmAyatauui CMyTHUKOB ,,JKC-
npecc-AM5“ n ,,Okcnpecc-AT1“ ctan BaHoOMN
BEXOil B OOHOBNEHMW CMYTHUKOBOW rpynnu-
POBKM rPa}AaHCKOro HasHa4yeHusa»,— oTMme-
™n rnaBa MuHKomces3u Poccum Hukonai

Hukndopos.
Mpu co3paHnn «Ikcnpecca-AM5»  Gblan
yuTeHbl MPOTrHO3bl Pa3BUTUA OTeYeCTBeH-

HOFO pbIHKA YCYT CMYTHUKOBOW CBA3N W Te-
NepajvoBellaHns B COOTBeTCTBUU ¢ Pepe-
panbHON LieneBon nporpammon «Passutne
Tenepaguoselanua B Poccuiickon ®egepa-
umMm Ha 2009-2015 rogbl» B pamkax ®epe-
panbHON KOCMUYECKON nporpammsl Poccuu
Ha 2006—-2015 roasl.

CnyTHMK HenocpeAcTBEHHOro  BelaHua
«3IKcnpecc-AT1x», nsrotoneHHbii OAO «MCC
M. akagemumka M. @. PewertHEBa» COB-
MecTHO ¢ (hpaHuy3cKoi komnaHuen Thales
Alenia Space no 3akasy ®IYMN «Kocmunye-
CKaa cBA3b» B pamkax ®epepanbHoi Koc-
MUYyecKon nporpammbl Poccum Ha 2006—
2015 ropgpl, Gbin 3anyuieH ¢ Kocmogpoma
bankoHyp 16 mapta 2014 ropa. CnyTHUK
co3faH Ha 6ase nnatchopmbl «3Kcnpecc-
1000H» 1 ocHawéH 32 TpaHcnoHpepamu
Ku-anana3soHa.
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A BURDEN OF HARD CHOICE

A question as to who shall manage the “military space”
and in what particular way it shall be done is one of the
most difficult questions. The first who started seek-
ing an answer fo it was the Soviet Union and these
search activities have been a durable process. The
problem consisted in the ambiguousness of an answer
to the question: did the intercontinental ballistic mis-
siles (IBM) used as the launch vehicles for the first So-
viet spacecraft correspond to the airborne weapons,
since they were the airborne vehicles, or, otherwise,
they shall obey the artillery generals? The first Soviet
IBMs have been under control of the Chief Marshal of
Artillery Mitrofan Nedelin, while the fraining of cosmo-
nauts and support of the maiden space flights has been
assigned fo the Air Force administration. In this respect
it is interesting to refer to the reminiscences of Gener-
al Kamanin occupying the specifically invented position
of the Assistant to the Air Force Commander-in-Chief
“for Space”.

“...a couple of words about S. P. Korolev. He is the Chief
Designer of OKB-1design bureau, builder of R 7ballis-
tic missile, which is the basic force of our missile forces,
he is the builder of lunar missiles and Vostok 1, Vostok
3A spacecraft and he is the stirrer-up of today's tri-
umph — the flight of automated interplanetary station
fo Venus... His knowledge, endurance and stamina, tal-
ent of designer and organizer are beyond doubt. Ser-
gei Pavlovich Korolev has done much already in the
field of missile and space equipment, and, by far, has
not yet said his last word — among the space pioneers
his name will always be among the first. Many are afraid
of him a little bit, and nearly everyone regards his opin-
ion. He is somewhat toffee-nosed and sometimes he is
iron-handed. It is especially noticeable in his attitude to-
wards Keldysh: Mstislav Vsevolodovich does not take a
single decision without consultations with Korolev and
without his approval... In the course of a conversation
with him Sergei Pavlovich shared his plans for future
with me, he has allowed to read his blue folder “Plans
of OKB-1 for a Seven-Year Period”. In accordance with
the Decree of the Central Committee of the Communist

Party of the Soviet Union and the Council of Ministers
of the USSR No. 715-296 dated June 23, 1960 on build-
ing heavy-weight habitable satellites, Korolev began to
develop N-1 launch vehicle ... Korolev seeks support
from the Air Force in his advanced developments. He
has declared that the missilemen fail to understand
him and that “they can hardly be a good bet”. | prom-
ised fo him that | would expound on our conversation
in defail to the Air Force Commander-in-Chief Vershin-
in and would organize his visit to Korolev to the design
bureau. In our conversation we have roughly appointed
the dates of launches for the Vostok 3A spacecraft. The
next launch has been planned for February 22-23, the
next one - in 8 to 10 days. The launches would be con-
ducted with man-simulators for exercising facilities of a
cosmonaut landing. If both launches would be success-
ful, then a man would fly in the third one”.

“The missilemen fail to understand him...” In fact, Ko-
rolev’s ideas about development of the missile equip-
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ment even before the war were different from those
of his colleagues in the Group of Jet Propulsion Study.
Korolev has a priority in building the rocket-propelled
aircraft - an aircraft infended for space, a prototype
of Buran and Shuttle. At that time it did not go further
than protfotype tests (and could not go), but Korolev's
far-sightedness is vivid regarding the prospects of as-
tronautical science. He has dreamt not of the missiles,
but particularly about the spacecraft capable of fulfill-
ing the most versatile missions in the interplanetary
space.

NEW STRUGGLE FOR SPACE
It goes presently not just about a responsibility for
conducting the space flights but about creating a sys-
tem of aerospace defence (ASD) of the Russian Feder-
ation. It is deemed that its necessity has been condi-
tioned, first of all, by the improvement of the aerospace
assault weapons (AAW), mass development and put-
ting info service of precision-guided weapons (includ-
ing cruise missiles), development of hypersonic tech-
nologies and, as a result, fransformation of the aerial
and space environment info a unified sphere of com-
bat struggle.

As for the ASD tasks, they are formulated in the follow-

ing way:

-+ tasks solved in the interests of implementing
strategic nuclear containment;

+ ftasks solved in the interests of national border
control in the aerial environment of the Russian
Federation, checking order of using aerial
environment of the Russian Federation and
restraint of violations of using it, as well as space
environment control;

- tasks solved in the interests of struggle with the air-
space enemies in the course of military conflicts of
different scale.

According to the leaders of military-industrial complex

of Russia, particularly the establishment of technical

basis is the main condition of building the advanced
system of aerospace defence and the most resource-




intensive component of its building. Deputy Prime Min-
ister Dmitry Rogozin wrote in an article published in
Nezavisimaya Gazeta, “...it becomes clear from the sim-
ple analysis of technical condition of weapons and mil-
itary capabilities of the existing groups of the troops
(forces) of the Russian Federation solving the ASD
tasks nowadays”.

Expanding his idea the Deputy Prime Minister has re-
ferred to the experience of combat actions in Balkan
countries, in Libya and Iraq “...analysis of actions of
NATO countries, which have used the high-precision
weapons to literally fire first Yugoslavia and then Iraq
and Libya not giving a simple chance for direct contact
of its armed forces with the military formations of the
victim countries, which appeared to be unable fo op-
pose attacks with their traditional air-defense capabil-
ities, has served as a reason for taking a decision by
the political and military leadership of Russia on the
force-paced development of the deferrence posture
of the new air-space threats”. One can show surprise
with the confidence of Deputy Prime Minister in the
fact that in case of “direct contact” the result of con-
frontation in Libya and Iraq could have been somewhat
different, however, it is impossible to doubt his findings
about importance of high-precision weapons.

LOGIC OF WAR
Being guided particularly by the logic, which content
is laid down in the Deputy Prime Minister’s article, the
political leadership of the country has taken a decision
on forming a new arm of the Armed Forces of the Rus-
sian Federation, the ASD Forces. In case of direct ac-
tive participation of the ASD Forces command for the
sake of building a system of the aerospace defence of
the Russian Federation a considerable volume of R&D
works comprising both the general-system activities
and the works aimed at building the prototypes of ASD
armaments has been included into a State Armaments
Program for a period of 2010-2020 (GPV 2020).
The scheduled works and works in progress aimed at
building the prototypes of ASD armaments include a
long list of R&D works oriented to creation of infor-
mation, power (fire, jamming, etc), controlling and sup-
porting components comprised by the subsystems of
reconnaissance and warning on the air-space attack,
killing and suppression, control and support.
In case of building advanced armaments the priority de-
velopment shall be given fo the air- and space-based fa-
cilities and systems (including unmanned and balloon),
over-the-horizon radars, universal multiservice air de-
fense missile systems of different range, laser complexes
of various types of deployment and purpose, advanced
airborne complexes of front-line aviation, jamming com-
plexes of various purpose, advanced systems of auto-
matic control systems and communication.
This list is impressive, however, the art of weapons con-
trol in the military science features the importance not
less than the quality of the weapons proper. The space
forces, which have made a basis for the new arm of forc-
es, have never had weapons, and hence, any actual ex-
perience of combat means control. The air defense ar-
tillery or the anti-aircraft missile troops have controlled
the combat means, whilst the activity of Space Forces
notwithstanding its name has mainly had a “peaceful”
character. For that reason one can say that the Aero-
space Defence Forces are still at the first stage of its
establishment.

|

N THE INTERESTS OF RUSSIA

As for the “peaceful space”, one can speak in this re-

spect about grand ambitions. The State Program

“Space Activity of Russia for 2013-2020" distinguish-

es the following as the main tasks:

+ Deployment and maintenance of composition of
orbital groupings of the national spacecraft of
scientific and social and economic purpose required
for solving the target tasks including Russian
segment of the International Space Station.

+ Modernization of Plesetsk and Baikonur
Cosmodromes, establishment of the new Vostochny
Cosmodrome in the territory of Russia.
Establishment of advanced and updating the existing
launch vehicles for the spacecraft.

Establishment of the scientific-technical and
technological reserve for the development of
advanced profotypes of the rocket and space
equipment.

Provision of the international cooperation in the
field of using the space environment for peaceful
purposes.

-+ Establishment of conditions for expanding the
provided services with the use of space activity
results in the inferests of Russia and its regions.

At present the sector of production of the rocket and

space equipment is estimated at $72 bIn., and the

share of Russia amounts here to a bit more than 10

%. Our country controls more than 30 % of the sup-

porting tools of launch services in the world, while in

the field of production of spacecraft the share of Rus-
sia amounts to 7 % today. The rest of the market rep-
resents the proceeds from the service operators: TV,

Internet, telecommunications (more than $115 bin.); a

bit more than 50 bIn. represent the ground equipment

for receiving space information. Russia occupies un-
fortunately from 1.0 to 1.7 % today in this market ac-
cording to different estimates.

The implementation of program will result in the de-

ployment of orbital group consisting of 95 spacecraft

by 2015 and 113 spacecraft by 2020. The number of
groups of communication satellites will get increased

2.5 times not later than by 2015, and 3 times - by

2020. Besides, it is planned to utilize before 2015 not

less than a millimeter-wave band of information trans-

mission, and the optical wave band - before 2020. It is
planned to increase 4 times a group of Earth remote
sensing satellites before 2015. In this case, if the fre-
quency of surveying today with the use of domestic

devices makes five to six days, this index will get im-

proved by 2015 to 1 to 2 days depending on the re-

gion, while by 2020 it will not exceed 8 hours.

The accuracy of measurement using GLONASS sys-

tem, which equals today 2.8 m, will increase by 2015

up to 1.4 m, by 2020 it will increase up to 0.6 m. Taking

into account those amendments implemented today,
the accuracy of determining location will be less than

10 cm.

It has been planned tfo inject into orbit a number of

Spektr-series space observatories of X-ray, millimeter-

wave band UV-wave band.

AEROSPACE INDUSTRY

On April 22, 2014 the Russian telecommunication sat-
ellites Express-AM5 and Express -AT1 have been put
into operation in the orbital positions of 1400 E and
560 E, accordingly, after completing the flight tests and
checking all the airborne systems.

The Express-AM5 satellite will help build a necessary
infrastructure for the sake of providing the population
of Siberia and the Far East with a package of the multi-
service benefits, including the telephony, video-confer-
ence communication, data fransfer, access to Internet
and will grant a possibility for distribution of the region-
al multiplexes on the broadcasting zones “A” and “B”,
which incorporate the regions of the Far East Federal
District, as well as the Zabaikalye Territory. Besides, the
presidential and governmental communication will be
provided with the use of Express-AM5 spacecraft.

The Express-AT1 satellite intended for a direct televi-
sion and radio broadcasting will replace the Bonum 1
vehicle that was launched in 1998 and spent its service
life in 2010. Express-AT1 will provide conditions for the
intensive development of the new info-communication-
al technologies, high-definition TV, will help distribute
programs of the direct TV broadcasting in the Euro-
pean part of Russia, the Urals and Western Siberia as
well as Eastern and Northern Europe. The service life of
the satellite will be demanded by the existing platforms
DTH (Direct-To-Home) as well as help develop the new
projects in the field of direct satellite broadcasting.
“Putting into operation Express-AM5 and Express-AT1
satellites has become a milestone in the renovation of
the satellite group of civil purpose”, has been pointed
out by the Head of the Ministry of Communications and
Mass Media of Russia Nikolai Nikiforov.

Express-AM5 has been built taking into account the
forecasts of development of the domestic market of sat-
ellite communication and television and radio broad-
casting services in accordance with the Federal Target
Program “Development of Television and Radio Broad-
casting in the Russian Federation for 2009-2015" in
the framework of the Federal Space Program of Rus-
sia for 2006-2015.

The Express-AT1 direct broadcasting satellite manu-
factured at JSC “"Academician M. F. Reshetnev “Infor-
mation Satellite Systems” together with French com-
pany Thales Alenia Space according to the order of
FSUE “Space Communication” in the framework of the
Federal Space Program of Russia for 2006-2015 was
launched from Baikonur Cosmodrome on March 16,
2014. The satellite has been built on the basis of Ex-
press-1000H platform and furnished with 32 Ku-band
fransponders.
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BOOPYXEHUE NN BOEHHAA TEXHNKA

CETELLEHTPUYECKAA BOMHA
N HKUBYYECTb CUCTEMDI
EE VNIPABJIEHUA

52

OCHOBOVI CETeLLeHTPUYECKOI BOVHbI ABNSET-
CA CceTelleHTpuyeckas WHGOPMaLMOHHO-
YNpaBnsAoWas CcUcTeMa, KMBYYECTb KOTOPOM
ONpefenseT ycrnex Takon BoiHbl. B cBoto oue-
penb MMBY4ecTb OCHOBbIBAETCA Ha obecneye-
HUM 3apaHHol cboe- M OTKA30YCTOMYMBOCTM
3/IEMEHTOB, MOACUCTEM U CUCTEMbI B LLENIOM,
BBEZIEHWM MEXaHM3MOB 0becneyeHns cornaco-
BaHHOCTW 1EMCTBI 3IEMEHTOB M NOACUCTEM, €€
MHhopMaLMoHHOM Ge3onacHocTU. Paccmarpu-
BaloTc c6oe- M OTKA30yCTOMYMBbLIE OAHOPAH-
roBble, pacnpenenéHHble, CETELLEHTPUYECKNE
MH(hOPMALIMOHHO-YNpaBAsioLLIME CUCTEMBI, AN-
HaMMYeCKN OpraHu3yemble W BbINONHANLLME
MHOr033/jauHyto LieneByto paboty OTBETCTBEH-
HOTO NPUMEHEHUS B pacnpeaenéHHbIX OBepei-
HbIX KOMMbIOTEPHbIX CETAX, HauMbonee BayHble
VX XapaKTePUCTVKM, MPUHLMMbLI NOCTPOEHUS U
0co6eHHOCTH, PUNOCODCKIUE CYLLHOCTU C TOUKM
3peHns OTKazoycTonumMBocTM. OTMEeYaeTcs 0co-
6as BaXHOCTb apXMTEKTYPHOrO 3Tana NpoeKTu-
pOBaHKA Takux cuctem. NpuBoOaATCA cBeAeHUs
06 OCHOBHbIX TEOPETUYECKMX Pe3y/bTaTax B pac-
cmarpusaemoit obnactu.

1. BBEJIEHVE

Mpeanpusitve  OAO  «HUWN ,,CyOMUKpPOH“»
B CBOEN NpeabiCTpUn M UCTOPUW UMEeET 3Ha-
ynTenbHble pesynbTaTtbl B 06nacTi opraHvsa-
MM HAAEKHBIX, CO0€e- U OTKA30YCTONYMBbIX Bbl-
YNCNEHWA W MOCTPOEHWA BbLIMNOMHALLMX WX
MHHOPMALMOHHO-YNPABAAIOWMX BbIYACIUTENb-
HbIX cuctem [1]. 31 pe3ynbratbl AOMKHbLI OCHO-
BbIBATbCA Ha TBEPAOM TeopeTMyeckom dyHaa-
MeHTe, 63 KOTOPOro B NMOCTPOEHHBIX CUCTEMAX
OyayT BO3HUKATL 3DMDEKTbI IMEPMKEHTHOCTH,
BbI3blBatoLLME TPyAHOMPeACKasyemble 1 npak-
TUYECKN HEOOBACHUMBIE OLLMOKM BbIMMCNEHWIA.
3T1 OLLMOKM B ONMCHIBAEMbIX HUE CETELLeHTPY-
YECKMX CUCTEMAX, NCMONb3yeMbIX ANA BeeHUA
CeTeLeHTPUYECKOM BOVHbI, MOTYT NPUBOAUTL K
KaTacTpoUYeCcKUM NOCNeACTBUAM.

B Hactosiee Bpems MHGHOPMALMOHHbIE Tex-
HOJOMMM [JOCTUIAKOT BbICLIE CTEMEHU CIOXHO-
CTU NPU WX NPYMEHEHUAX B TaK Ha3blBaeMOM
«ceTelieHTpuyeckoin BoiiHe» (Network Centric
Warfare). ABTOpOM 1aen o4YepeaHoin peBosio-
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OAO «HUW ,.CybMnKpoH™
124460, MockBa, 3eneHorpag, KOxHas npoM3oHa,
npoesp 4806, 4. 4, cTp. 2

UMM B BOEHHOM fene Obin HayanbHWK eHe-
panbHoro wraba BC CCCP mapuan Cosetckoro
Coto3a Huvikonan Bacunbesuy Orapkos. [lok-
TpuHa H. B. OrapkoBa coctouT B cnegyiolem:
caenatb ynop Ha HesaepHOM BbICOKOTOYHOM
OPYUWM 11 Ha NOBBILLEHWI MOBUNBLHOCTI, Ha No-
CTOSIHHOMN CBA3KE MEX/y Pa3BeAKON, KOMaHLo-
BaHWeM U CpeaCTBaMu NopaKeHus,, YTobbl B npe-
BEHTMBHbIX HACTynaTeNbHbIX AEACTBUAX BCeraa
MIMETb HECOMHEHHOE NPEUMYLLLECTBO. ITO 0K~
Hbl 0becnedmnTb Komnblotepsl [2]. TepmuH «cete-
LIeHTPUYEeCKn» BBEAEH BULEe-aaMupanom BMC
CLUA CebpoBscku 1 FapcTka B cTatbe «CeTeleH-
TpUYecKasl BOWHa: ee NpoucxoxaeHve v Gyay-
wee» (wypHan «Proceedings», sHBapb 1998 1.).
B npunoxeHun K BOeEHHOMy feny ceTeleH-
TPY3M O3HAYaeT MHMOPMATM3aLMI0 BOOPYIKEH-
HO/ 6opbObI, NpesycMaTpUBAIOLLYIO LieneHa-
MpaBneHHbIA NPOLLECC CUCTEMHOW MHTErpauuu
KOMNMbIOTEPHBIX CPEACTB, UHHOPMALMOHHBIX U
KOMMYHUKALMOHHbIX TEXHONOMI C LeNblo No-
NYYEHUS1 HOBbIX OBLLECUCTEMHBIX CBOWCTB, Mo-
3sonsoWMX Gonee 3hheKTMBHO NaHMPOBaTb,
OpraHu30BbIBaTb U BecTv onepauun (6oeBble
nevictaus) [3].

KoHuenuma  ceTeleHTpuYeckon  onepaumu
(BOMHbI) NpeacTaBnseT coboii BoeHHble onepa-
LMK, B KOTOPbIX MCMOMb3YIOTCA COBPEMEHHbIE
MH(MOPMALIMOHHbBIE U CETEBbIE TEXHONOMMN s
MHTErpaumm reorpaduyecknm paccpesoToyeH-
HbIX OpraHoB yNpaBfieHWs, CPeACTB Pa3BeaKM,
HabMIOAEHNS W LIeNeyKasaHus, a TaKKe rpyn-
NUPOBOK BOWCK M CPEACTB MOPAXeHWs, B Bbl-
COKOafamnTViBHylo, rnobanbHyio cuctemy. 3Ta
KOHLenums sIBASETCA OCHOBHOW B Pa3BUTUN BO-
opyéHHbIx cun CLUA, HATO, Kutas n gpyrmux
CTpaH.

2. CETELEHTPUYECKME MHOOPMALIMOHHO-
YNPABJIAOLLNE CUCTEMbI

OCHOBOW CeTeLeHTPMYECKON onepauun ABnseT-
cA ceTeleHTpMYeckas WHbOPMaLMOHHO-yNpa-
BAAIOWAA CUCTEMA, KOTOpas npeacTaBiser
co60i1 pacnpeaenéHHyio cuctemy B Brae Habo-
pa He3aBMCUMbIX KOMMbIOTEPOB, COEANHEHHbIX
KaHanamy CBf3MW, paccMaTpuBaemyio Mosb3o-
BaTeNIAMM B BUAE €AMHON OBLEAVNHEHHON CU-
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cTembl [3, 4]. Hanbonee BaHble xapaKTepucTu-
KV TaKOM CUCTEMbI: 1) OT NONb30BATENEN CKPbITHI
pasnuMs Mexay KOMMbloTepamu M Crnocobbi
CBA3N MEMAY HUMM; 2) NONb30BATENM U NPUIO-
eHns eaMHoobpasHo paboratot B obliem WH-
thopmaLMoHHOM NPOCTPaHCTBE pacnpenenét-
HO¥A CUCTEMbI, HE3aBICMMO OT TOTO, /e U Korja
NPOVCXOANT MX B3aUMOAENCTBUE; 3) cucTema
OTHOCUTENIbHO NIErKO MOAAAETCA PaciUMpeHuio
UM MAcLITabyUpOBaHIIO; 4) BO3MOXHO, YTO B CU-
CTemMe HEKOTOpbIE € YacTV MOTYT BPEMEHHO Bbl-
XOQWTb 113 CTPOSI, NPV 3TOM NO/b30BATENN 1 NPY-
NIOMEHMS HE YBEAOMIAIOTCA O TOM, HYTO 3TV YacTu
3ameHeHbl WU OTPEMOHTUPOBAHbI WU YTO [i0-
6aBneHbl HOBble YacTV A5 NOAAEPHKM AOMON-
HUTE/IbHBIX MOMb30BATENEA UMW NPUNOKEHMIA.
MpUHLMMbI NOCTPOEHNSA pacnpeaeneHHomn certe-
LLeHTPUYECKON MH(DOPMALLMOHHO-YPaBAAoLLE
cucTeMbl: 1)  OTKpbITOCT  (B3aumoaeiicTeue
C BHelHen cpegoi); 2) CamoopraHu3aums;
3) cnabas nepapxws B KOHTYpe NpUHATAA corna-
COBaHHbIX PeLLeHWIA; 4) napaniensbHoe peLleHmne
B3aMMOCBA3aHHbIX 33/la4 B PEXVME PeabHOro
BpemeHu; 6) obecredeHrie MHHOPMALOHHON
6e3onacHocTM (3aaHHoM [OCTOBEPHOCTM Bbli-
[laBaeMoii HopmaLim, 3aaHHo cboe- 1 oT-
Ka30yCTOMYMBOCTU ANISl KAKOOM U3 peluaemblx
3a/1a4 KPUTNYECKOTO NPUMEHEHMS).
OcobeHHOCTAMM pacnpenenéHHoi ceTeLieHTpu-
4ecKon MHHOPMALMOHHO-YNPABAAIOLLEN CUCTe-
Mbl OTBETCTBEHHOTO MPUMEHEHUS ABAAKOTCS:
1) aBToHOMHOCTb LIBM; 2) orcyrcteue obuyeit
namam; 3) MeXMAalUMHHOE B3auMOJENCcTBrE
Mo ABYXTOYEYHBIM U LUIMHHLIM KaHanam CBA3u;
4) MHOTOYPOBHEBOCTb CUCTEMbI M OTCYTCTBUE
LEHTPaN30BaHHOMO YNPAB/AIOLLETO OpraHa;
5) HeoBXOAMMOCTb CaMOCUHXPOHM3ALMN 1 Ca-
MOOpraHu3aLUmMm cuctembl ans obecnedyeHus
MaclTabupoBaHus, 3alinTbl OT BHELWHWX BO3-
[eNCTBUA, BO3AENCTBUI  HeUcnpaBHOCTEN U
oWNBOK NPOEKTUPOBaHUs; 6) paboTa B pemu-
Me peanbHoro BpemMeHu; 7) 60/bLLION CPOK aK-
TUBHOTO CyLLLECTBOBaHMs; 8) BbICOKME TpeboBa-
HWA MO HAAEKHOCTM PaboTbl U LOCTOBEPHOCTY
pe3ynLTaros.

YA3BMMOE MECTO UeW  CETeLIeHTPUYECKMX
MH(DOPMALIMOHHO-YNPABAAOLLMX CUCTEM — 3TO
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BMeELLATeNbCTBO B NPOLIECCHI CAMOCMHXPOHN3a-
UMM 1 CaMoOpraHu3auum, paspylueHne LMpKy-
JMPYIOLLMX B CUCTEMAX MHGOPMALMOHHBIX No-
TOKOB, COrNacoBaHWs AENCTBUM NOACUCTEM W
3/1eMEHTOB CUCTEMbI.

Mo cywectBylolen Knaccudukaumm ceten, cu-
CTeMbl  PaCcCMaTpyBaeMoro Kiacca OTHOCATCA
K OfIHOPAHrOBbIM, [ELeHTPaNnN30BaHHbIM Wi
NMUPUHIOBBIM CETAM — 3TO OBEpJ/ieNHblE KOM-
MbIOTEPHbIE CETU, OCHOBAHHbIE HA PaBHOMPABHY
YYACTHUKOB. B TaKIX CETAX OTCYTCTBYIOT BblAENEH-
Hble CEPBEPbI M KaXIbli y3e/ MOKET BbINO/HATL
KaK hyHKLMW KNneHTa, Tak v yHKLMK cepBepa.
B oTMuMe OT apXuTeKTypbl KIUEHT-CEpBEP,
TaKkas opraHu3auus nossosiser obecneynsarb
JUTENbHbINA CPOK aKTVBHOIO CYLLLECTBOBAHUSA W
NPOLOMKUTENBHYIO TPAEKTOPUIO YNpaBAseMOoi
Aerpagaumum.

«®unocohcKoi» CYLLHOCTBIO PACCMATPUBAEMbIX
CMCTEM C TOYKY 3peHus cboe- 1 0TKa3oyCTonuu-
BOCTV ABNAIOTCA: 1) CNOMHOCTb; 2) Heobxoau-
MOCTb COMIacOBaHHOW PaboTbl UX 3M1EeMEHTOB;
3) NpaKTMYecKasn HEBO3MOMHOCTb TOYHbIX BbIBO-
JI0B O TEXHWUYECKOM COCTOSIHUM CUCTEMBbI; 4) He-
06X0AMMOCTb CAaMOCTOSATENbHOTO (hOPMUPOBa-
HUS 3TWX BbIBOAOB HAa OCHOBE MPUHUMAEMbIX
3apaHee W, BO3MOXHO, HETOYHbIX KpUTEPUEB;
5) HEOOXOAMMOCTb YTOYHEHMs 3TUX KpuTepU-
€B CO CTOPOHbI CaMoW CUCTEMbI B mpoLiecce eé
LeneBoil paboTbl, BO3MOXHOCTb K Camoobyye-
HUIO 1 camoadanTaums Taknx CUCTEM K YCOBU-
AM NPUMeHeHUs; 6) He06X0AUMOCTb NPUHUMATL
1 BbINOJHATb CAMOCTOATE/bHbIE PELIEHUs O pe-
KOHMrypaumm v ynpaensemon ferpagaumu
CUCTEMbI; 7) HEOOXOAMMOCTb MPOEKTUPOBAHMSA
TaKMX CUCTEM «CBEPXY BHI3» B YC/IOBUSX YETKMX
onpeaeneHnid, NOHATAN 1 Mogenen.

lMpouecc NpOeKTMPOBaHUS paccMaTprBaeMbIx
CUCTEM «CBEPXY BHU3» KPATKO MOXHO MpeacTa-
BWTb B BUAe 3TanoB: 1) onpepeneHue Hedop-
ManbHOM Lienn NPOEeKTa; 2) CUCTEMHbI aHanu3
YCNOBWIA MPUMEHEHWsS MPOEKTUPYeMOro 0fb-
€KTa, OnpeAeNieHre U aHanu3 CyLecTBYIOWMUX
orpaHu4eHui, NPeanoNoXeHniA, rMnoTes, Teo-
puit; 3) dopmynmposKa (HopManu3oBaHHO
LleNn NPoeKTa B pamKax MPUHATLIX OrpaHuye-
HUI, NPeANONOXEHNI, TMNoTe3, TEOPWUHA, YCIO-
BUIA NPUMEHEeHNA; 4) pa3paboTka 0606LLEHHbIX,
060CHOBaHHbIX METO/IOB U aNropuTMOB peanu-
3aumn HOpMann3oBaHHOW LENM MpoeKTa, UX
MOZIEIMPOBaHME U OLEHKA; 5) [eKOMMNo3nLMA
00606LLEHHBIX aNrOPUTMOB Ha annapatypHble
yacTi ¥ NporpammHble 4Yactv; 6) paspaboTka
TEXHUYECKUX 3a[iaHWI Ha annapatypHble v npo-
rpammHble YacTi; 7) peanusaums annaparypHbix
1 NPOrpamMHbIX YacTeit; 8) CTbIKOBKa annapa-
TYPHBIX 1 MPOrPaMMHbIX YacTeil; 9) KomnieKc-
Hbl€ UCMbITaHWA NpoekTa. NepBble YeTbipe 3Tana
OMNPEAENSIOT aPXMTEKTYPHYIO YaCTb MPOEKTA.

B COOTBETCTBUM C TPAAMLMOHHBIM MOAXOAOM
K NPOEKTMPOBaHMIO cO60e- 1 OTKA30yCTONUMBBIX
cuCTeM CHayana paspabarbiBaeTcsi apXUTEKTy-

pa LueneBoi cuctembl, 6e3 yyéra Bonpocos obe-
cneyeHus cboe- 1 OTKA30YCTONYMBOCTU. 3aTem
(hopMUPYIOTCA TEXHUYECKWE 3aiaHus Ha anna-
paTtypHble U NporpamMHble YacTh, B KOTOPbIX
TpeboBaHue Ha c6oe- 1 OTKA30YCTONYMBOCTL CU-
CcTembl Yacto hopmynupyetcs B Buae Tpebosa-
HWA K MPOJOMKEHMIO LieneBoii paboTbl npyu oT-
Ka3e 0fIHOro 3NeKTpo-paamonsaens (APK).
Pa3pabotunKn annaparypHbiX ¥ Mporpamm-
HbIX CPEACTB, UCXOASA M3 TaKoro TpeboBaHus,
BBOAAT B pa3paboTaHHyl0 apXUTEKTypy U3BeCT-
Hble MM aBTOHOMHbIE MeXaHU3Mbl obecneve-
HUA cboe- M OTKA30YCTOMYMBOCTM, KOTOpbIE
npy nocneaytoLLem aHanm3se Takoro BBeAEHUs
MOTyT noTpeboBaTb KOPPEKLMM apXUTEKTYpbI
NPOEKTUPYEMOii cucTembl. Takue UTepaLum no-
BTOPSAIOTCA O TeX Nop, Noka He byaer Haige-
HO YA0BETBOPUTENLHOE PeLLieHNe NPY AaHHbIX
NpeanonoXeHsX.

OAHaKO TaKoi NPoLLecC NPOEKTMPOBaHMs 13-3a
BbICOKO C/IOMHOCTU CUCTEMbI MOMET MPUBO-
[WTb K NOSIBEHMNIO HEraTMBHbIX 3(heKTOB 3mep-
[IKEHTHOCTU, COCTOALLMX B OLUMOGOYHOM noBefe-
HIM 13-3a BO3HUKHOBEHWSA HENpeyCMOTPEHHBIX
CUCTEMHbIX ABNEHWIA, HeafeKBaTtHOCTU peanu-
AM MPUHATLIX MOZENEN, OrpaHUYEHNA UK Teo-
puii. Takne 3chdeKTbl, NpY UX NOSBNEHWN, Ype3-
BbIYaHO TPYAHO NOAKAITCSA aHaM3y U 06bIYHO
HE06GOCHOBAHHO «CMMCHIBAIOTCA» Ha eLUE He UC-
CefoBaHHbIE UMW He OTPAGOTaHHbIE 3NEMEHTHI
TEXHONOTUM UM 3aLUMThl OT BHELUHUX BO34EN-
CTBUIA (Hanpumep, HeOCTaTouHYI0 PaAnUaLMoH-
Hyto cToikocTb IPW). Mo3ToMy BecbMa BayHO
Ha Haya/ibHbIX, APXMTEKTYPHbIX 3Tanax Npoek-
TUPOBaHUs CTaBWUTb W peluatb apXUTEKTYPHbIE
npo6nembl obecnedyeHns cboe- U OTKa3oyCTOM-
UMBOCTU, NPUMEHSTL afleKBaTHbIE MOAENM, OTpa-
HUYEHWS, TPEANONOKEHUS 1 TEOPUI. ITU OTKPbI-
Tble MPo6eMbl PAacCMaTpPUBAIOTCA B HACTOALLEN
pabore.

Mpy paspaboTke KpynHbIX UHPOPMALIMOHHBIX 1
YNPaBASIOLMX CUCTEM NPOUCXOANT KOHLIEHTPA-
UMA CNOXKHOCTV Ha HauasbHbIX 3Tanax (aHanms
YCNOBUIA NpUMEHEHNA 1 TpeBOoBaHWIA, NPOEKTU-
poBaHue cneuuduKaLmin cuctembl, paspabotka
060CHOBaHHbIX METOA0B U 0606LLEHHBIX anro-
PUTMOB), B TO BPEMS KaK C/IOKHOCTb U TPYAOEM-
KOCTb MOCNEAYIOLMX 3TanoB CHUKaroTcs. Mpu
3TOM Yem Nydlle NpopabatbiBalOTCA HavasbHble
Tanbl, Tem Go/blie CHUKAETCA TPYAOEMKOCTb
NoCnefyloWMX 3TanoB, 1 Yem paHblle 0BHapy-
MBAETCA oWMbKa, COBEPLIEHHAA Ha Hayanb-
HbIX 3Tanax NPOeKTUPOBAHNA, Tem JellieBne 06-
XOAMTCA e€ UcrnpasneHue.

[ins npeofoneHns CNOXHOCTEl HavanbHbIX 3Ta-
noB pa3paboTku npefHa3HayeH CTPYKTYPHbIN
aHanus, HauvHarlLLuiics ¢ obuiero ob3opa cu-
CTeMbl, KOTOPbIV 3aTem BCE Gonee AeTannsyercs,
npuoBpeTas epapx1YecKyto CTPYKTYpy €O BCE
60NbLUMM YUCIIOM YPOBHEVA.

[pogoHeHue B Creayiolem Homepe

ARMS AND COMBAT MATERIEL

BAauyecnas MpuwuH,
3aMecTuTens gupexktopa no HUOKP

AHaTonuit Jlo6aHoB, rNaBHbIi cneymanucr,
AOKTOP TEXHUYECKNX HayK

BnaanMup CupeHko, reHepanbHblil
[VPEKTOP, AOKTOP TEXHUYECKUX HayK
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BOOPYXEHUE NN BOEHHAA TEXHNKA

ABUWATEPMETUKM CA3M —
NMPOAYKLUMA N8 «POCABMAKOCMOCA

31 anBapsa 2014 roga cocroanoch cosellaHne Ha TeMy «<MexaHn3auua BBoaa
repMeTvKa B U3JeNnA», B KOTOPOM NPUHAAMN y4yacTue cneumnanuctol Oryn

«BMAM», AP MAK, 000 CLL «<MaTepuan», OAO «Tynones», OAO «<KAMOB», OAO
«BACO», OAO «KAMO um. C. M. lop6yHoBa», OAO «Ka3zaHcKuit BepTONETHbIN
3asoa», 0AO «BoTKuHckum 3asoa», 0AO «PCK, MUl “», OAO «TEXHO».

Komnanua «CA3W» npesenToBana HaHeceHue repmeTtuka Y-30M3C-5HT u3 asyx-
KOMMOHEHTHOro KapTpua)a npu NoMoLLy NHeBMaTuyecKoro nuctoneta. MNpeacra-
sutenb OAO «TEXHO» pacckasan o Apyrom 060pyA0BaHum, C NOMOLLbIO KOTOPOro
MOXHO HaHOCUTb repMeTUKM npoussogcTea «CA3M» ot MUKpoao3MpoBaHMA A0
thacoBKM B BEApax Yepes 3KCTPyAep, Fie CMeLleHe KOMMOHEHTOB NPoVUCXoanT 6e3

y4yacTuna yenoseka.

Bce npucyTcTBylowWwme cneumanucTbl onpo6oBanyt AaHHbIA KOMMJEKT JMYHO.
MpeanoxeHHbin komnanmen «CA3M» cnoco6 HaHeceHusA repmeTmka Y-30M3C-
5HT B u3genus B BUAE ABYX KOMMOHEHTOB 3aHTEpPecoBa y4aCTHUKOB CoBeLLa-
HUA. [0 MHeHWI0 60IbLIMHCTBA U3 HUX, NPOAEMOHCTPUPOBAHHbI KOMMIEKT UMeeT
PAA NPeuMyLLeCTB Nepes pyYHbIM CMelLBaHNeM TPEXKOMMOHEHTHOMO repMeTHKa:
aBTOMaTMYeCKUii NpoLecc cMeLNBaHNA KOMMNOHEHTOB; COKpalleHne TeXHONoru-

4ecKoro npouecca ¢ MOMeHTa NOCTaBKM MaTtepuana B Lex A0 Havyana paﬁOTbI no
repMeTusauuu; CHMxXeHne notepb Npyv NPUroToBEHNN N NPUMEHEHUN TrepMeTUKa;

yny4weHue KynbTypbl MPOM3BOACTBA N 4MUCTOTA» NpU NpUMeHeHNN; BO3MOXHOCTb
HEeOAHOKPaTHOro NCnonb3oBaHMA repMeTuKa, SHKbGCOBaHHOFO B ABYXKOMMOHEHT-

HbI KapTpUAX.

MpesacTaBUTENM BepTONETHLIX 3aBOJOB MOMPOCUMAN YCKOPUTbL COrnacoBaHue
¢ ®ryn «BUAM» npouecca MexaHU3aLUMKN HaHeceHWA repmMeTuka BUTI®-THT.

HanomHuM, uto 3A0 «CA3U-ABnarepmeTuk» obpasosaHo B 2006 roay B coctaBe
Mpowu3BoacTBeHHOro 06beanHeHns «CA3U» 1 cneumanmsmpyercs Ha NPpou3BoA-
CTBe NPOAYKLWW, NoCTaBAAeMO AnA Kopnopauun «PocaBnakocMoc» 1 npeanpu-

aTuam BIK.

MpounsBoanTb repmetusupytowme Matepuanbl Komnaumsa «CA3U» Havana
B 1994 roay, BbINYCTVB B NPOAAXY NEpPBbIi CBOM NPOAYKT — MAaCTUKY AN 3a4e/KN
MexnaHeNbHbIX CTbIKOB 34aHWI. A MeHee YeM yepe3 aBa roga TOO «CA3W» no 3a-
AaHuio MUHKUCTEpPCTBA XMMUYECKOM NMPOMBILLIEHHOCTV 0CBOWUIO CEPUIAHOE NPou3-
BOACTBO repMeTUKOB AJIA aBUALMOHHOM NPOMBILLIEHHOCTMN CTPaHbl.

>
W caiissiaren

140000, MockoBckas 061.,
r.Jlio6epubl, yn. KpacHas, a. 1
Ten.: +7 (495) 777-41-69
E-mail: spg@sazi.ru
http:\\www.sazi-avia.ru

1, Krasnaya St., Lyubertsy, 140000
Moscow Region
Tel.: +7 (495) 777-41-69
E-mail: spg@sazi.ru
http:\\www.sazi-avia.ru

CTONT OTMETUTb, YTO C CAMOro Havana 3Tol AeATeNbHOCTM KOMMNaHWA 3aKN04mn-
Na IMLEH3NOHHbIN AO0roBop c BCEPOCCI/IIZCKI/IM WHCTUTYTOM aBUALUOHHbIX Ma-

Tepuanos (BUAM). CornacHo atomy gorosopy, BUAM, kpome okasaHua nomo-

LM B OCBOEHUV NepeaBaeMbiX UM M0 INLEH3UN TEXHUYECKMX PeLLeHuii, BefgT
NOCTOAHHBIN aBTOPCKWIA Haj30p 3a cobntoaeHnem TpeboBaHuit pa3paboTynka
NP1 NPOM3BOACTBE NMPOAYKLUN.

3A0 «CA3WN-ABnarepmeTvK» pacnonaraeT COBPeMeHHOI UCMbITaTeNbHO Na-
6opaTopuen, kotopasi B 2009 roay npoLuna rocyaapcTBeHHY0 aKKpeAnTaLuto

N NPU3HaHa TEXHUYECKU KOMMeTEHTHOM B 06/1aCTU UCNbITAHUN XUMUYECKO-

ro Cbipbs, repMeTU3npyoWmX v ruapothobusmpytowmx matepuanos. Ha npeg-
NpUATUN aKKPeAUTOBAHO Ha NOCTOAHHOI OCHOBE Npe/ACTaBNTeNbCTBO rocnpea-
npuatus «ABnatexnpmémka» - TexHuyeckas npuemka N2 27, Takxe NOCTOAHHO
KOHTPONIMPYIOLLasA NPOM3BO/ACTBO M Ka4eCTBO NPOAYKLMM, NOCTaBNAEMON B aBU-
ALMOHHYIO MPOMBILLIEHHOCTb.

SAZ|I AEROSPACE SEALANTS -
PRODUCTS FOR ROSAVIACOSMOS

A meeting “Technique of input of sealant into prod-
ucts” was held on January 31, 2014. It was attended by
experts of the FSUE “All-Russian Scientific Research
Institute of Aviation Materials”, IAC AR, CC “Material”
LLC, Tupolev JSC, Kamov JSC, Voronezh Aircraft Plant
(VASO), JSC “Kazan Aviation Production Association
named after S. P. Gorbunov”, Kazan Helicopters, Vot-
kinsk Plant State Production Association, PJSC “Rus-
sian Aircraft Corporation “MiG”, TECHNO JSC.

SAZ| company presented application of U-30MES-5NT seal-
ant from a two-component cartridge with a pneumatic gun.
The representative of TECHNO JSC told about other equip-
ment, which also makes the application of the SAZI sealants
possible, from microbatching to filling in buckets through an
extruder, where the mixing of components occurs without
human intervention.

All the experts tested this kit personally. The way of applying
U-30MES-5NT sealant into a product in the form of two com-
ponents proposed by SAZI, sparked the interest of the partic-
ipants.

According to most of them, the demonstrated kit has several
advantages over the manual mixing of the three-component
sealant: automatic mixing process of the components; reduc-
ing the technological process from the moment of material de-
livery to the shop to starting the sealing works; reduction of
losses in the preparation and application of sealant; improve-
ment of production culture and “cleanness” during applica-
tion; the possibility of repeated use of a sealant packaged in a
two-component cartridge.
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Representatives of the helicopter plants asked fo expedite
agreement on mechanization of the VITEF-INT sealant ap-
plication with FSUE “All-Russian Scientific Research Insti-
tute of Aviation Materials”.

Let's remember that ZAO “SAZI-Aviagermetik” was found-
edin 2006 as part of SAZI Production Association and spe-
cializes in the manufacture of products supplied to Rosavia-
cosmos corporation and to the military-industrial complex.
SAZI started manufacture of sealing materials in 1994 by
selling its first product - the mastic for sealing interpanel
joints of buildings. And in less than two years TOO “SAZI"
has mastered serial production of sealants for the avia-
fion industry by order of the Ministry of Chemical Indus-
try. It should be noted that from the beginning of this activ-
ity, the company entered into a license agreement with the
All-Russian Scientific Research Institute of Aviation Materi-
als (VIAM). Under this agreement, VIAM, apart from assist-
ing in the development of the technical solutions passed to
them under a license, is constantly supervising compliance
with the production process development agency require-
ments.

ZAO “SAZl-Aviagermetik” has a modern testing laborato-
ry, which passed the state accreditation in 2009 and was
recognized technically competent in the field of testing the
chemical raw materials, sealants and hydrophobizators.
The representative of Aviatekhpriyomka State Enterprise,
the Technical Acceptance Office No. 27, has accreditation
on a permanent basis at the company, who also constantly
monitors the production and quality of products supplied to
the aviation industry.



S aon S BbiICTABOYHLIM LeHTPp "KasaHckas apMapka’,
: Poccus, 420059, r. KaszaHb, OpeHbyprckum TpakT, 8
i Tea./dakc: (843) 570-51-16, 570-51-11, 570-51-23
ARMARKA E-mail: pdv@expokazan.ru, www.aktokazan.ru




Bbopuc HukoHoB

Ewé coBcem HeaaBHO, KAaKUX-TO NAPY-TPOWKY NET Ha3aja, B MUHUCTepCTBE 060POHbI
BCEPbE3 00CY¥AaNcs BONPOC O 3aKYMNKe ANA HYXA POCCUNCKOW apMUM BOEHHOW

N cneunanbHOM TEXHUKM ANA TPaHCMOPTUPOBKM IMYHOTO COCTaBa M BeAeHMA Pa3BeAKM

3a pybexom. COOTBETCTBEHHO, aHANOTMYHbIE NPEANOXKEHUS PACCMATPUBAN0 PYKOBOACTBO
cneucnyx6 n MYC. A Ha ofHOM 13 NONUTOHOB MUHOBOPOHBI faXe NPOLIN UCNbITaHKS
UTaNbAHCKOW MaLinHbl «4eHTaypo» («KeHTaBp»), M3BECTHOMN KaK «yOUiLLa TAaHKOBY.
Cobupatb pycubununpoBaHHoro «KeHTaBpa» HamepeBanuch Ha KoHeeliepe KamA3a.

NMPOLWAHWE C «<KEHTABPOM»

WtanbaHubl Hefapom npo3sanu «YeHTaypo» KONECHBIM TAHKOM.
dopmanbHo ero KnaccubuumpylotT Kak 6oeBylo pa3BefblBaTesib-
HYI0 MaLUMHY, HO MOLLHOE BOOPYEHWe CLenano ero conocrasu-
MbIM C OCHOBHbIMU 60€eBbIMM TaHKamu. Kopnyc 6poHeaBToMo6uns
CBapeH U3 CTanbHbIX 6POHEBbLIX NNCTOB, 1060Bas BPOHA BbIAEPHKM-
Baer nonaaaHvie 20-Mmm cHapsaoBs, a 6GopToBas M KOPMOBas Cro-
cobHbI BbiAepxkaTb nonaganus nynb kanmbpa 12,7 mm. Kak 1 nono-
YEHO NPOAYKTY BbICOKMX TEXHONOMMIN, «<KeHTaBp» OCHALLEH LenbiM
KOMMNEKCOM 31eKTPOHUKN. OCHOBY e& cocTaBaAeT MOAYNbHAA CU-
cTema ynpassieHus orHém (hupmbl «Fannneo»), B KOTOPYIO BXOAAT
npuuensl KOMaHAMpa U HaBojuMKa, LudpoBoi banancTuyecKuii
BbIYUCANUTEND, JATYMKM COCTOAHUA aTMOCdepbl, MHAMKATOPbI U Na-
Henu ynpasneHns HaBoAYMKa, KOMaHAMPa 1 3apaxatoLLero.

B npuuen KomaHavpa WHTErpuMpoBaH 3NEKTPOHHO-OMTUYECKUN
ycunuTenb M306pameHns, NMO3BONAIOWMIA BecTM HabniogeHue u
npuuenvBaHve B YCNOBUAX HU3KOW OCBELLEHHOCTU. Y HaBoAuu-
Ka YCTAHOB/IEH KOMOGUHMUPOBAHHbIA CTabUIM3UPOBAHHBIA NpuLien
C BCTPOEHHbIM N1@3epHbIM AaibHOMEPOM, CMOCOGHbIN 06HapyHK-
BaTb e AHEM M HOYblo. Houblo MHdpaKpacHoe u3obpameHne
C npuLena HaBofuMKa Ay6nAMpyeTca Ha crneunansHOM UHAMKATO-
pe, PacnofoXeHHOM PAJOM C CUAEHbEM KOMaHAMpa. Vx 6oesble
nocTbl 060pyAoBaHbl W LENbIM KOMMIEKCOM MEPUCKOMNYECKNX
npu6opoB HabnoAeHUs.

OdumumanbHo «KeHTaBp» 3abpaKoBan cam «reHepan Mopo3»: npu
—10 °C 6poHeBUWK 3aBECTU He YAanoch, NPULLINOCh OTOrPeBaTh ero

56 - “HOBbIN OBOPOHHBIN 3AKA3 CTPATEFUW | 02 [MAV"14

B 6oKce. [py ocTaHOBKax y Hero GbICTPO 3amep3ana 3Kcnayaraym-
OHHas XUAKOCTb B MMAPaBANYecKux cuctemax. Cucrema oborpesa
BHYTPEHHEro NpoCTpaHcTBa He bbina paccuutaHa jaxe Ha 15-rpa-
AYCHbI MOPO3. A mocnie BbicTpena 13 MyLwKy NOAHABLLAACA CHEX-
Has Nblib, YaCTUYHO pacTasB, 3anennsana TPUMAEKChl U OKyNApbI
NpMBOpPOB yNpaBneHus U HaBefeHUs. [JBOPHUKM OUUCTUTL CTEKNA
He CMOr/IN: OMbIBaIOLLAA KUAKOCTb TaKKe 3amep3ana.

Brnpouem, cneunanucTbl NOHUMALOT, YTO 3HAYNUTENbHASA Y4aCTb ITUX
HeAOCTaTKOB BMOJIHE YCTPAHKUMbI. M y MHOTMX 3KCNEPTOB HET COo-
MHEHUA B TOM, 4TO, OCTaHbCA AHaTonuin CepatoKOB Ha MOCTY MU-
HUCTPaA 060pOHbI, «YeHTaypo» 6bin 6bl MPUHAT HA BOOPYMKEHME.
370 pelleHue, No cnyxam, Nob6uposanu Takke «PoctexHonormm»
u cam KamA3, rae Takoe Npou3BOACTBO MOMNO 6biTb pasmeLLeHo
B [OMONHEHNE K aBTOMOOWII0 NOBbIWLEHHOW 3aluiEHHOCTY LMV
«PbICb».

AnbTepHaTuBOM «KeHTaBpy» BCeraa Obino cpefHee CEMENCTBO Ko-
NEcHoi 6poHEeTEXHUKM «BymepaHr» KomnaHuii «Fpynnbl [A3».
MepBble 06pa3ybl CEKPETHOro «0bbeKTa» 6blav npeacTaBneHsbl
MwuHo60opoHbl B 2013 rogy, MaccoBble NOCTaBKU B BOOpPYKEHHbIE
CWNbI JOMKHbI HavaTbes B 2015 rogy. Wupokoii ny6nmke nepcnek-
TUBHbIN GPOHeTpaHCNopTép byAeT NpeacTaBneH, CKOpee BCero, Ha
napage 9 mas yxe s 2014 roay.

Ha ocHoBe yHuduumpoBaHHOW Nnathopmbl «<bymepaHr» nnaHmpy-
eTcs co3aath GPOHETPaHCNOPTED, KONECHYI0 GOEBYI0 MALUUHY NeXo-
Tbl, GOEBYIO MALUVHY C TAXENBIM BOOPYXEHWEM U ApYrie MallMHbI.
[Buratenb pacnosioXeH B NepefHen YacTu MaLluHbI, YTO NO3BOAUT



OCyLLeCTBNATb MOCAAKY W BbICAAKy AecaHTa
¢ Kopmbl. BMI npeanonaraerca ocHactuTb
AVNCTaHLMOHHO-YNpaBAaemMbIM yHUBepcanb-
HbIM 60€BbIM MOZlyNIEM «JM0Xa», BOOPYHEH-
HbIM 30-MM aBTOMATM4YeCKOW NywwKon 2A42
C ceneKtMBHbIM GoenutaHnem (6oesanac
500 cHapagos), 7,62-mm nynemérom MKTM
(6oe3anac 2000 naTpoHOB), ABYMSA CBOEH-
HbIMU NycKoBbIMK ycTaHoBKamu MNTPK «Kop-
HeT». boeBOW MoAynb MOXeT ynpaBAATbLCA
KaK HaBOAYMKOM, TaK U KOMaHAMPOM MalLLK-
Hbl. Bonee Toro, Moaynb, 3a CYET poboTu3a-
umu, cnocobeH cam cneauTsb 3a Lieblo U ca-
MOCTOATENbHO BECTU €& 06CTPeN 40 NONHOTO
YHUUTOXEHUSA.

«TUMP»: OT OA3 0 KPbIMA

[Moka e BoopyxénHble cunbl, MYC 1 cneyHas
MCNONb3YIOT MHOTOLeNeBo aBToMo6Wb Mo-
BbllIEHHOW npoxoanmoctn MA3-2330 «Turpy,
KOTOPbIN NPOU3BOANTCA HA Ap3aMacCKOM Ma-
LWMHOCTPOUTENbHOM 3aBOAe. HanomHum, 4to
nepBOHaYanbHO €ro 3aKa34yuMKOM BbICTYMK-
na dupma Bin Jabr Group Ltd (BJG) n3 O6b-
eMHEHHBIX ApabCKMX IMUPATOB, BbIAENMB Ha
pa3paboTKy W U3roTOB/EHKE OMbITHLIX 06pa3-
1oB 60 munanoHos gonnapos CLUA. KoHeuHbIm
3aKasunkom 6bina Komnauus King Abdullah I
Design and Development Bureau (KADDB)
13 Nopaaxuu. Mepsble o6pasubl Tiger HMTV
6binn npeacraeneHbl B AGy-[abu Ha Mexay-
HapOAHOW BbicTaBKe BoopyeHus IDEX-2001.
ABTOMOOUNM 3aKa34MKy NOHPABUAUCH, OfHa-
KO KOHTPAKT TaK 1 He Gbli noanuncaHx.

3ato y lA3a oKa3ancsa rotoBbll K CEpUNHO-
My MPOW3BOACTBY apMeiCKWii aBTomobuIb,
ABa ONbITHbIX 06pasla KoToporo nocrtynu-
v B mockoBckuin COBP B onbITHylo 3Kcnay-
arauuio yxxe B 2002 roay. B pesynbrarte ma-
WWHON  3aMHTEpecoBanoCb PYKOBOACTBO
MB/J P® — oHO M BbICTYNUIO 3aKa34YMKOM
«Turpos». MMogobHas cneumanbHas noau-
Leickaa MaluHa npeAHasHayeHa Ana uc-
nofb30BaHMA B KayecrtBe TPaHCMOPTHOro
CpeacTBa M onepaTUBHO-CAYKEeOHON Mallu-
Hol MB[] npu npoBeAeHUN KOHTPTEppOpU-
CTUYECKMX onepauui, BbIMONHEHUW 3ajad
TeppuTOpUanbHO 060POHbI, OKa3aHUM Co-
pewncteus ®MNC Poccum.

B HacTosee Bpema cepuinHO NPOM3BOAATCA
cnepytowme mogenu: FA3-233034 — 3 Knacc
3awutbl, FA3-233036 — 5 knacc 3awmbl, FA3-
233014 «Turp» — apmerickuin BapuaHt, KLLIM
P-145BMA «Turp» — KOMaHaHo-WTabHas ma-
WwuHa u rpaxaaHckuin FA3-233001 «Turps —
BHEA0POXHMK B HEOPOHMPOBAHHOM Kopryce.
BoeHHbIi aBTOMO6U/IL NpeaHa3HadyeH ans ne-
PEeBO3KM flofieii 1 rpy30B Mo foporam u 6es-
LOpOoxbio. Ky30B aBTOMObOUASA LenbHOMeTaN-
JINYECKUN C TPYy30BbIM OTCEKOM, pPaccyuTaH
Ha nepeBo3Ky 4 YenoseK 1 o 1500 Kr rpysa.
Kopnyc cBapuBaetcs u3 TepmoobpabotaH-
HbIX GPOHENMCTOB TONLMHON 5 UK 7 MM,

C apmenckum «Turpom» cBA3aH Hepjas-
HUIN KypbE&3HbIN Cy4ai, Koraa 6poHeasTo-
MOGUb BPE3anca B MeXAyropofHWin Tpon-
neibyc B Kpbimy. MHUMAEHT Npou3oLwwén Ha
Tpacce Cumdeponons — Anta y mecreyka

ARMS AND COMBAT MATERIEL

MepesanbHoe. MpuynHa aBapun — BoguTeNb
He CNpaBwCsA C yNpaBieHNeM Ha BbICOKOW
CKOPOCTW B YCNOBMUAX W3BUAWUCTON AOPOrK,
He yaepwan TAXENYI0 MallMHy U Bpe3ancs
B CTOALMIA HA OCTaHOBKe Tponneiibyc. Yto
KacaeTcs OMnbiTa BOEHHbIX BoAUTENEn U KX
MaHepbl e34bl, TO C 3TUM, KaK roBOpwuTCA,
BCE AICHO — 0 HMX C/1aratoT He TO/IbKO aHeKa0-
Thl, HO Y}Ke 1 NecHU: «TaKCUCT onaceH cnepe-
an, // 3eBaKa-4acTHUK c3aau, // BoeHHoro
wodépa beperncb co Bcex cTopoH!» MMpo-
6nema B pyrom: noctpaaaslume B HeoObly-
Hom [ITT oKa3anucb He TONbKO B rpawjaH-
CKOM Tponneibyce (4T0 eCcTecTBeHHO), HO K
B OPOHMPOBAHHON MallHe, UMetoLLei Npo-
TUBOMWHHYIO 3aLLUTY W, NO uaee, 3aluTy ot
yAapoB v B3pbIBOB. B ilo6Gom cnydae TyT ecTb
C Yem elwé pasbuparbes.

«BYJIAT» N «CKOPMMOH»

CneunanbHblii  BPOHMPOBAHHBIA  aBTOMO-
6unb CBA-60-K2 «Bbynar» npegHasHadeH
AN NepeBO3KU MO AOpOram BCEX Katero-
pWii B pa3anYHbIX KTMMATUYECKUX YCIOBUAX
W 3aluTbl TMYHOro coctaBa. Knacc GpoHe-
BOV 3alLNTbl — 6, @ 3TO 3HAYWT, YTO OH 3alyu-
WEH oT noApbiBa 6€3060/104HbIX B3PbIBHbIX
YCTPOWCTB Maccom A0 1 Kr B TPOTUIOBOM 3K-
BMBaNeHTe Noj AHULLEM W B3pblBa rpaHarhl
®-1 Ha NoOBepPXHOCTU KpbilwK. Takke BpoHe-
aBTOMOOM/Ib OCHALLAETCA aHTUOCKONIO4HON
1 @HTUPUKOLLETHOW 3aL1TOM.
BpoHeasToMo6MIb co3naH Ha Gase KamA3a
C KonécHomn cdopmynon 6 x 6. B nepepHen
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yacTu Kopnyca pacnonoxeHsl 2 60oKoBble ABepu (BoAWUTENS M KOMaH-
Anpa), elwe 2 ABepu — B KOPMOBOM 4YacTh (pacnaliHble), a B Kpbllle —
6 ntokoB. Mo nesomy v NpaBoMy 6opTam pPacnoNoKeHsl MHOTOCIONHbIE
GpoHEeCTEKNA CO BCTPOEHHbIMM GoMHULaMK. JToGoBOe CTEKIO — C JNeK-
Tpoo6orpeBoM. B KOPMOBOI YacTn Kopnyca HaXOAATCA ABEPU C MHOTO-
CNIOMHBIMU CTEKNAMU 1 GOMHMULAMMU. BMECTUMOCTb — 10 4lIeHOB 3KMUNaxa.
Kpecna aecaHta — noABecHble, CO BCTPOEHHbIMU amMOPTU3ALMOHHbLIMM
YCTPOCTBaMU, NO3BONAIOLLME CHA3UTL HArPy3Ky Ha IKMNAX NpW NOAPbI-
Be aBTOMO6UNA HAa MUHEe. B HOCOBOI YacTn 6poHeaBTOMOGMAS YCTaHOB-
neHa nebEaKa C TAroBbIM ycuamem 7 T.

[Ons obecnedyeHns KOMQOPTHbIX ycNoBUIA paboThl 3KMMNayKa OpoHe-
aBTOMOOM/Ib OCHALLAeTCA OTOMWUTENEM, KOHAWLMOHEPOM M CUCTEMOM
BEHTUIALMM, @ NPU HEOBXOAUMOCTU — W BUNBTPO-BEHTUASLUOHHOM
YCTAHOBKOIA. [l NepeBO3KU CTPEIKOBOTO OPYKUA NPELYCMOTPEHbI Crie-
UManbHble KpenaeHus. BHYyTpeHHME NOBEPXHOCTY NepUMETPa U KPbILLm
obutaemoro oTaeneHns GpoHeKopnyca OTAeNaHbl HeTKaHbIM MaTepua-
noMm. [lns ynydiieHns 0630pHOCTU C MecTa BOAUTENS BO3MOXHA YCTaHOB-
Ka Kamepbl 3aAHero B1aa.

JIWA B «CKOpNMOH» — MHOTOLLENEBOI NOJHONPUBOAHbLIA aBTOMOOUb
AN TPAHCMOPTUPOBKM JIMYHOTO COCTABa YMCAEHHOCTbIO 10 8 YeNOoBEK,
[OCTaBKM rpy30B, BeAEHUs pa3BedKu, NPOBEAEHUs CneuuanbHbIX Ha-
3eMHbIX Onepauui, 3BaKyauuu W NepeBo3KM PaHeHbIX, BYKCMPOBKM
NPULENOB M BOOPYKEHUS, a TaKKe pelleHns MHbIX 3a4ay. Bo3moxeH
MOHTaK cucTem uKcauum Ans yCTaHOBKM PasnyHbIX BULOB BOOPYKe-
HUs. NpurogeH Ans 3KcnayaTayum no Aoporam BCEX KaTeropui u, 4to
HEManoBaxHo, B MNOBbLIX KNMMATUYECKUX yCioBUsX. OCHALWEH NosHo-
CTb0 HE3aBMCUMON MOABECKOM, TaK YTO MMEET APKO BbiPaXeHHble BHe-
JOPOXHbIE KayecTBa. BpoHMpOBaHHas BepcuA: Knacc 3awutsl — 5, on-
LLMOHHO — 6A.

POBOTU3NPOBAHHbBIE KOMMIEKChI

lMepeBo3Ka MYHOrO COCTaBa noj 3alutoil 6poHM — 3agaya, Heobxo-
OVMMas v CerogHs, v 3aBTpa, Aa W, Noxanyn, nocnesasTpa. HasemHble
poboTu3npoBaHHble (POHOTOTEXHUYECKME) KOMMIEKCHI BPAJ, I CMOTYT
3aMEHUTb YeIOBEKA He TONbKO B GAvKaiweit, Ho U B CpeaHecpoYHOM
nepcnextuse. OAHaKo yxe cerogHs 6e3 HX He 060NTUCh HU B BOEHHOIA
CUTyaL MK, HX MPY 3BaKyaL My paHeHbIX, HU NPW ANKBUAALUK Ype3Bblyaii-
HbIX cUTyauui. [locTaTo4HO BCMOMHUTL POBOTOTEXHUYECKUI KOMMNEKC
pa3muHupoBaHus MV-4 komnavum DOK-ING (XopBaTtus), MUHUATIOPHbIi



poboT-passeaumnk «Ckay» npoussoactea 000 «/HTepcneuTek», as-
poMO6UNbHBIA MHOTOMYHKLMOHANbHBIA POBOTOTEXHUYECKUIA KOM-
nnekc komnaHum Cobham ¢ PTK «TeleMAX» 1 mMobunbHbIi po6oT
Ha 6a3e MHcekTomopHoro waccu KomnaHun EYERA (3kcnepumet-
TanbHas nnatcopma Ana pas3paboTkm 60eBoro pobOTU3NPOBAHHOTO
CTPENKOBOrO KOMMNEKCA).

TaK, xopBaTcKUn po6OT NpefHasHadeH Ans OUYUCTKM MECTHOCTU OT
BCEX TMMOB MPOTMBOMEXOTHbIX MUH, HEPa30pBaBLUMXCA CHapPAAOB,
a TaKXe MPOKNaAKM NPOXofoB, PacYUCTKM 3aBaNoB U pacTUTe/b-
HocTW. [IpOTMBONEXOTHbIE MUHBI YHUYTOXAIOTCA BO3AENCTBMEM Tpa-
AVLMOHHOTO LeNHOro MHCTPYMEHTa, KOTOpbI npejcTasnser coboii
Habop Leneii Ha Bany U3 3aKaNEHHOW CTaNM C MONOTKaMK, NMpUKpe-
NNEHHLIMM K CBOGOAHOMY KOHLY Lienu. Bo Bpems nposeaeHus paboTt
Mo PasMWHMPOBAHUIO Ba/ BPaLLAETCA, MONOTKM YAAPAIOT O 3eMAi0,
pa36uBas uan akTUBUPYS 3a10KeHHble MUHbI. CUia Lenu ¢ MoaoTKa-
MW paccymTaHa Takum o6pa3om, 4Tobbl NpU NPOXOAE Yepes rycTyo

Boris Nikonov

ARMS AND COMBAT MATERIEL

pacTUTENbHOCTL OHW MOF/N aKTUBUPOBATb MMUHbI, MOFPYKEHHbIE
B MOYBY Ha rNy6uHY 0 32 CMm.

Po6oT-pa3Befunk «CKkayT» NpefHa3HaueH ANns BrU3yaNnbHo pa3BeKu
1 KOHCTPYKTMBHO NpeacTaBnseT co6oii yaaponpoyHyto CaMOABUKY-
LYIOCA KOHCTPYKLMIO, B KOTOPYIO BCTPOEHA LUMPOKOYroNibHas BUAEO-
Kamepa € MHbpaKpacHoi noacBeTKoi Ans paboTtbl B abCOMOTHOM
TemHoTe. OnepaTtop No paavoKaHany ynpasnseT ABUKeHEM pobo-
Ta, NPU 3TOM, 3a CUYET BbICOKOW MOLLHOCTY 1 OTAENbHOTO NPUBOAA Ha
npaBoe W NeBOe KONECa, YCTPOWCTBO CNOCOGHO He TObKO Npeoso-
NeBaTh NPENATCTBUA, HO W ABUraTbCs € 60/bLWONI CKOpPOCTbIO. Hema-
NI0BaXHO, YTO NP ABWKEHUN POOOT NPAKTUYECKU HE U3AAeT LWyMma,
a NpOoYHbIA KOpNyc no3BonseT c6pacbiBaTh ero ¢ BbICOTb A0 10 M —
N TYT AeiCTBUTENbHO NPOLLE UCNO0b30BaTh PO6OTU3MPOBAHHbIN KOM-
NNeKc, a He «NUNOTUPYEMbI» 06BLEKT. He roBops yie 0 ToMm, 4To
KOMMEKC, yrpaBaseMblil YeNOBEKOM, HaxoasWMUMcs Ha 6opTy, no-
NpPOCTy He MOXET ObITb MUHUATIOPHbIM.

WHEELS INSTEAD OF TRACKS

In the not-so-distant past, just a couple years
ago the Ministry of Defense quite serious-

ly discussed purchasing military and special-
purpose vehicles for troops transport and re-
connaissance abroad. Consequently, similar
proposals were discussed by the top manage-
ment of special services and Ministry for Emer-
gency Situations (Emercom). And at one of the
test grounds of the Ministry of Defense the
Italian Centauro (Centaur) vehicle known as
“tank killer” was tested. The assembly of rus-
sified Centaur was expected to take place on
KamAZ facilities.

FAREWELL TO CENTAUR

It was not accidental that Italians called Centauro a
wheeled tank. Formally it is classified as a combat re-
connaissance vehicle, but the powerful armament
made it comparable with the main combat tanks. The
armored vehicle body is welded of armored steel sheets,
the breast armor plate withstands the hit of 20-mm
shells whereas side and rear plates are capable of with-
standing 12.7-mm bullets. As it is customary with hi-tech
products, Centaur is equipped with a lot of electronics.
It is based on modular fire command system from Gali-
leo Company which includes commander’s and gunner’s
weapon station sights, digital ballistic calculator, atmo-
spheric conditions sensors, gunner, commander and
loader control panels and indicators.

The commander’s weapon station sight is integrated
with the optronic image amplifier enabling observa-
tion and target pointing in poor illumination conditions.
The gunner has a combined stabilized sight with a built-
in laser range finder capable of detecting targets in

the daytime and in the nighttime. At night the infrared
image from the gunner’s sight is dubbed on a special in-
dicator located next fo the commander’s seat. Their ac-
tion stations are equipped with a complex of periscopic
vision devices.

Officially, Centaur was rejected by “General Frost” him-
self - at 10 °C subzero the armored vehicle failed to
start and had to be warmed up in the garage. After shut-
down the hydraulic system fluid froze quite fast. The in-
terior space heating system was not suitable even for
15-degree subzero cold. And after the gun shot the
snow dust after partial melting covered the control in-
struments triplex windshields and eye-glasses on the
control and pointing devices. Wipers failed to clean the
windshields: the glass-cleaning agent also froze.

Well, experts do understand that a substantial portion
of these disadvantages are quite correctable. And a lot
of people have no doubts that should Analtoly Serdyuk-
ov have stayed in the Defense Minister's armchair, Cen-
tauro would have been passed into service. The rumor

is that this decision was lobbied also by Rostekhnologii
and KamAZ itself, where these production facilities
could be located in addition fo those for extra-protec-
tion light multirole vehicle LMV Rys (Lynx).

An alternative to Centaur has always been medium-size
wheeled armored vehicles’ family Boomerang from GAZ
Group. The Ministry of Defense presented the first pro-
totypes of the top secret “object” in 2013, large-scale
delivery to the Army are scheduled for 2015. The pro-
spective armored personnel carrier will be presented
to the general public, most probably, at the parade on
May 9,2014.

The unified Boomerang platform is planned to be used
for the armored personnel carrier, wheeled armored
infantry carrier, heavy-armament combat vehicle and
other wheels. The engine is located in the vehicle front
which enables the troops mounting and dismounting
from the aft. The infantry carrier will be equipped with
a remote control universal combat module “Epoch” in-
cluding a 30-mm 2A42 automatic gun with selective
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ammunition supply (ammunition reserve - 500 shells),
7.62-mm PKTM machine gun (ammunition reserve -
2000 shells), two twin PTRK Cornet launchers. The
combat module may be controlled by both the gunman
and the commander. Moreover, the module, due to ro-
bots” application is capable of tracking the target in-
dependently and shooting it until it is completely de-
stroyed.

TIGER - FROM THE EMIRATES TO THE CRIMEA

So far the Army, Emercom and Special Troops use GAZ-
2330 Tiger multi-purpose all-terrain vehicle manufac-
tured at Arzamas Machine-Building Plant. We remind
you that initially it was ordered by Bin Jabr Group Ltd
(BJG) Company from the United Arab Emirates which
invested USD 60 million into the development and pro-
totype manufacture. The end-customer was King Abdul-
lah Il Design and Development Bureau (KADDB) Com-
pany from Jordan. The first Tiger HMTV prototypes
were presented at the IDEX-2001 International Defense
Exhibition in Abu-Dhabi. The customer liked the vehicles
but the contract was not awarded.

Instead GAZ Group received a batch-production-ready
army vehicle, two pilot prototypes of which were handed
over to Moscow Police SWAT Squad for frial operation
in 2002. As a result the Ministry for Home Affairs of the
Russian Federation was interested in the vehicle - it was
this Ministry which ordered the Tigers. This type special-
purpose police vehicle is used as a transport vehicle and
as a patrol operation vehicle for the police forces during
counter-terroristic operations, completion of territorial
defense actions, and assistance to the frontier guards.
Currently bafch production of the following models has
been streamlined: GAZ-233034 - Protection Class 3,
GAZ-233036 - Protfection Class 5, GAZ-233014 Tiger -
Army version, R-145BMA Tiger - armored command ve-
hicle, and civil GAZ-233001 Tiger - off-road vehicle in
non-armored body. The military vehicle is designed for
the fransportation of men and cargo along the roads
and in off-road areas. The vehicle body is all-metal with
a cargo compartment, designed for transporting 4 men
and max. 1500 kg cargo. The body is welded of 5 or
7-mm thick heat-treated armored plates.

A curious accident happened with an army Tiger not
long ago in the Crimea when the armored vehicle hit a
cross-town trolley-bus. The accident happened at Simf-
eropol - Yalta highway, near the Village of Perevalnoye.
The traffic accident happened because the driver lost
control of the vehicle at a high speed on the winding
road, failed fo keep the heavy vehicle under control and
hit the trolley-bus that stopped at the bus station.

As far as the army drivers’ skills and their driving behav-
ior are concerned, as the saying goes, all's clear here -
they have for a long time been characters of jokes and
even songs: “a taxi-driver is dangerous from the front,
gaping hobby-driver - from the rear, and watch out
the army driver from any side!” The problem is differ-
ent: in this accident people were injured not only in the
civil frolley-bus which is quite natural, but also in the ar-
mored vehicle equipped with anti-mine protection and,
in theory impact and explosion protection. Anyway,
there’s something to think over here.

BULAT AND SCORPIO

Special armored vehicle SBA-60-K2 Bulat (Damask
Steel) is designed for the traffic along all categories of
roads in different climatic conditions and for the per-
sonnel protection. Armor protection class - 6, which
means that the vehicle is protected against the acti-
vation of bulk explosives of max. 1 kg TNT equivalent
under the bottom, and F-1 hand grenade explosion on
the roof. This armored vehicle is equipped with frag-
ment protection and antiricochet protection.

The armored vehicle is made on KAMAZ base with 6 6
wheel arrangement. In the front part of the body there
are two side doors (for the driver and commander) and
two more wing doors in the rear part, in the roof there
are six manholes. Along the left-hand and right-hand
sides multi-layer armored glasses with built-in gun slots
are located. The windshield is equipped with electrical
heating. In the body rear part there are doors with multi-
layer glasses and gun slots. Capacity - 10 crew mem-
bers. The troops’ seats are suspended with built-in shock
struts, reducing the crew load in case of the mine explo-
sion beneath the vehicle. In the armored vehicle nose
part a winch with 7-ton pull is installed.

In general, to ensure comfort crew operation conditions
the armored vehicle is equipped with a heater, air con-
ditioner and ventilation system and, if required, filter-
ventilation unit. For small arms transportation special
brackets are provided. The internal surfaces along the
circumference and roof of the armored body habitable
compartment are coated with non-woven material. To
improve the driver's seat observability rear-view camera
may be mounted.

Scorpio Light Strike Vehicle is a multi-purpose full-drive
vehicle for fransporting maximum 8 men, cargo delivery
and reconnaissance activities, special-purpose ground
operations, rescue and transportation of the wounded
people, towing trailers and armaments as well as solving
other task. Attachment systems for the mounting of dif-
ferent armaments may be provided. The vehicle is suit-
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able for the operation on all road categories and, which
is equally important, - in any climatic conditions. It is
equipped with a completely independent suspension so
that it has distinct off-road features. Armored version:
protection class - 5, optionally - 6A.

ROBOTIC COMPLEXES

Armor-protected personnel transportation is a cru-
cial task for today, tomorrow, and, | believe, for the day
after tomorrow. Ground-based robotic (robot engineer-
ing) complexes will hardly be able to replace the human
being not only in the near future but also in the mid-term
prospective. However, already today they are irreplace-
able in military situations, in the rescue of the wound-
ed people, in emergency fermination. Suffice is to men-
tion MV-4 mine clearing complex produced by DOK-ING
Company (Croatia), Scout reconnaissance mini-robot
manufactured by Interspetstech LLC, air-borne multi-
functional robotic complex manufactured by Cobham
with TeleMAX robot engineering complex and mobile
robot based on insectomorphic gear from EYERA Com-
pany (experimental platform for the development of
combat robotic small-arms systems).

Thus, the Croatian robot is designed for the terrain

clear up of all types of anti-personnel mines, non-acti-
vated shells and making passages, clearing up the de-
bris and vegetation. The anti-personnel mines are de-
stroyed by means of the conventional chain fool - it is a
set of chains on the tempered-steel shaft with hammers
attached to the chain free end. During the mine-clearing
activities the shaft rotates, the hammers hit the ground
smashing or activating the mines planted. The force of
the chain and hammers is designed in such a way that
it could activate mines planted into the ground at the
depth of max. 32 cm when passing through dense veg-
etation.
Scout reconnaissance robot is designed for visual re-
connaissance and is an impact-proof self-propelled
structure with a built-in wide-angle camera with IR il-
lumination to facilitate operation in the complete dark-
ness. Via the radio link the operator confrols the robot's
movements, hereby due to the high power and dedicat-
ed drives for the right-hand and left-hand wheels the
device is capable of not just overcoming the obstacles
but also moving at a high speed. It is also important that
when moving the robot produces virtually no noise and
the strong body enables its operation after the fall from
the height of max. 10 meters - and here it is really sim-
pler to a robotic complex than a “piloted” facility. To say
nothing of the fact, that a manned complex simply can-
not be a mini one.
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YNCTUNBLLNK
MANOW OJANBHOCTW

3eHUTHbIE PAKETHbIE KOMMNEKCbI
(3PK) manoi ganbHOCTU ABNAIOTCA
OAHUM 13 NOCNEAHUX PyOexen

B CUCTEME MPOTNBOBO3AYLLIHO
060pOHbI Nt06Oro rocynapcTsa.
060pOHOCNOCOOHOCTL

W YCTONYMBOCTb CTPaHbI K
BHELLHel arpeccum BoO MHOTOM
OL|EHMBAETCA N0 HANNYMIO U
OCHALLEHHOCTN COBPEMEHHBIMMU
obpasLamu UmetoLLencs
cuctemsl NBO, B nepsyto ovepesb
cpeactBamu 3PK manon ganbHocTu,
MCNOMb3YEMbIMI B KayecTBe
CBOEOOPA3HbIX «YNCTUMBLLVKOBY
NPaKTUYECKUN BCEX COBPEMEHHbIX
W psifia NepPCneKTUBHbIX CPeaCTB
BO3/YLLIHOrO HanageHus.

e — Y R I e S e e —

Boesas mawwuna 3PK «Top-M23» |
“Tor-M2E” ADMC combat vehicle

OaHnmun 13 Takux 3PK mManoi ganbHocTtu, KoTo-
pble 061aAaloT YHUKaNbHbIMU XapaKTepucTuKa-
MU 1 He MMelOT Ha CeroAHs aHanoroB B MUpe Mo
COBOKYMHOCTW 60eBbIX M TEXHUYECKUX XapaKTe-
PUCTUK, ABNAIOTCA KOMMJIEKChI ceMeiicTBa «Top»
TpeTbero nokoneHus: «Top-M23» ¢ 6oeBoi MaLwn-
Hoi (BM) Ha ryceHnyHom wacew, «Top-M2K» ¢ BM
Ha cneuuanbHOM KonécHoM waccu n «Top-M2KM»
c 60eBbIMU 1 TEXHUYECKUMU CpeacTBamMu B MO-
AyNbHOM McnonHeHnn. M3rotoBuTenem Bcex no-
konennin 3PK cemeiictBa «Top» Gblno 1 ocTa-
érca OAO «MkeBcKuin 3neKTpoMexaHWUYecKui
3aBog, .. Kynon“», Bxogsiee B OAO «KonuepH MBO
Anma3s - AnTeii"». [lponssoanmble O6LeCTBOM Ha
NpOTAXeHUM BoT yxe Gonee nonyseka 3PK «Oca»
1 «Top» N3BECTHbI BO BCEM MUPe, COCTOAT Ha BO-
OpYXXEHUW HECKOJIbKMX AeCATKOB CTpaH u 3ape-
KoMeHA0Banu cebA ¢ camoii NyyLueit CTOPOHbI, He
TOJIbKO Kak 06pasLibl, CnocobHbIe B NONHOM Mepe
BbIMONHATbL BO3JIOXKEHHbIE Ha HUX 06A3aHHOCTY,
HO U KaK npoayKuus, obnagatowlas sbicoqanum-
MU NoKasaTeNfAMm1 KauecTBa U HafEXHOCTH.

3PK «Top» cneuuansHo paspabotaH Ana Gopb-
6bl C Pa3/IMYHLIMU COBPEMEHHbIMN CPeACTBaMU
BO3AYLIHOrO HanajeHus: 3/1eMeHTaMn BbICOKO-
TOYHOrO OpYXUA (NPOTMBOPAAVONOKALIMOHHbIE
paKeTbl, yrpaB/isieMble 1 MAaHpyloLye aBrauu-
OHHble 60MBbl), pa3MYHbIMU MaHEBPUPYIOLMMMU,
BbICOKOCKOPOCTHbIMW NMAOTUPYEMbIMU 1 Becnu-
JIOTHBIMW aBUALMOHHBIMKU 06beKTaMu, AeicTBy-
I0LWMMU Ha NpeAeNbHO MasbiX, MasbiX U CPeAHUX
BbICOTaX, AHEM V1 HOUbIO, IETALMMM CO CKOPOCThIO
10 700 m/c, B TOM UMciie coBepLIaloLMMy MaHEBP
VAN UCMONb3YIOWMMU CPEACTBA aKTUBHBIX U Nac-
CUBHbIX NpeiHaMepeHHbIX MOMeX.

Komnnekc o6ecneunBaer 3ddekTvBHYIO npo-
TUBOBO3AYLHYIO 060POHY BOMHCKMX MOApasze-
NIeHWit Ha MaplLe 1 BO BCeX MOABWMKHbIX Gpopmax
coBpeMeHHOro 60s, a TaKXe 3aWWUTy BaXHbIX
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TOYEYHbIX FOCYAAPCTBEHHbIX 1 BOEHHbIX 06beK-
TOB OT BO3AYyLIHOro Hanagexus. B 3PK «Top-M23»
1 ero aHanorax BrepBble peajn3oBaHa croco6-
HOCTb OJHOBPEMEHHOr0 MopaxeHus oAHol 6o-
€BOW MalUMHON YeTbIpEX BO3AYLIHbIX Lienen ye-
TbIPbMA 3€HUTHBIMU YNpPaBAAEMbIMU paKeTamu
Ha panbHocTH o 15 KM, AOCTUIHYTa BbicOYaiLas
aBTOMaTM3auuWA npouecca 60eBoii paboTbl 1 cy-
LeCTBEHHO MOBbILLIEHA NOMEeX03alLNLEHHOCTb OT
NoBbIX TUMOB NOMeX.

BoeBas mawwmHa crnocoGHa BbINOMHATL NOCTaB-
NeHHble 6oeBble 3aJauM aBTOHOMHO, B COCTaBe
rpynnbl AByx BM B pexume «3BeHo», a Takxe B co-
CTaBe 3eHWUTHOW paKeTHoi GaTapeu, cocToALLel
13 yeTblpéx BM nop ynpasneHvem GatapeiHoro
KoMaHgHoro nyHkTa (BKIM).

OTaenbHO clefyeT OCTaHOBUTLCHA Ha 0cobeH-
HocTAX paboTbl ABYX GOeBbIX MalMH B pexume
«3BeHo». B 3TOM pexwume, 3a cyéT aBTOMaTUYe-
cKoro o6MeHa no TeNeKoA0BOMY KaHany UHGop-
Mauueit 0 pa3BefjaHHO BO3AYLIHOM 06CTaHoBKe,
Ha AByx BM co3paétca o6beanHEHHAA, AONONHA-
|owas oAHa ApYrylo KapTuHa Hanéra, u Kaxpas
MawmHa cnocobHa 06cTpenmBath Ntobyto 13 BO3-
AYLHbIX Lesiel, BHe 3aBUCMMOCTM OT TOro, KTO
o6HapyXun aaHHyto Lenb. Takaa paboTa 3Hauu-
TeNbHO PacluMpsieT TaKTUYECKNe BO3MOXKHOCTU
60€eBO MalUMHbI, NOBbILIAET ©KUBY4ECTbY rpyn-
NUPOBKM 1 3 (EeKTUBHOCTL OTpaXKeHNA HanéTa.
Mpu 3TOM, B CAy4ae noBpex/aeHNA CTaHLUM 06Ha-
pyeHusi ogHom u3 BM, apyras BM cnocoGHa ne-
penaBaTb NepBOt AaHHble pa3BeAaHHON BO3AyLU-
HOW 06CcTaHOBKM, 4TO obecneynT eé aanbHenlwee
NpUMeHeHWe B KayecTBe MYCKOBOW YCTaHOBKMW
1 NO3BOAWT BbINONHWUTL G0eByH0 3aaayy.

Mpwu pa3paboTke HOBEWLLIEN TEXHWKW LUMPOKO UC-
NoNb30BaCA OMbIT, HAKOM/IEHHbIN NPeANpUATH-
€M B X0/ie CepUIAHOTOo NPON3BOACTBA KOMMJIEKCOB
npeabIAYLMX NOKONEHUI, B YaCTHOCTM JlereHAap-



Horo 3PK «Oca-AKM», KoTopbIil COCTOMT Ha BOOPYXKeHU
6onee yeM B 15 cTpaHax Mvpa v 41 MHOTMX rOCYAapCTB
JI0 CUX Mop ABNIAETCA OCHOBHbIM cpeacTBoM [1BO manoin
AanbHocTU. KoMneKe ycnewwHo aKenayaTvpyeTcs Ha npo-
TAXKEHUN HECKONIbKUX AECATUNETUN, HEOAHOKPATHO yya-
CTBOBAJ B peasbHbIX 60eBbIX AEMCTBUAX U NOKa3an OTANY-
Hble pe3y/bTaThl.

OpHaKo AnA ycnewHoro ¢yHKLUMOHUPOBAHUA KOMMeK-
ca «Oca-AKM» npoTuB cOBpeMEeHHbIX CPeACTB BO3AYLIHO-
o HanazeHWs B yCIOBUAX PaAN03/IeKTPOHHOIO NPOTUBO-
[IeACTBMA N MHTEHCMBHOTO UCMO/b30BaHUA BCEX BU/OB
aKTUBHbIX U NAaCCUBHbIX NOMeX HeobxoanMa rny6oKas Mo-
JlepHU3aLMA, KOTOpasA NO3BOAUT MPOATNTL CPOKM €ro 3Kc-
nnyataummn Ha 15-20 neT 1 nony4nTb COBPEMEHHbIN, aB-
TOMaTV3MpoBaHHbI Komnnekc MBO ana addekTnBHON
60pb0ObI C caMonéTamu, BepTonéTamMm n 6ecnmaoTHbIMU fe-
TaTeNbHbIMY annapaTamu.

Bce meponpusATuA no rny6okon MopepHW3aumu NpoBo-
[ATCA B XOA€ KanuTasibHOro PeMOHTa B YCJI0BUAX 3aBOAA-
nsrotoButens - N3M3 «Kynon». Tonbko B 3TOM crnyyae
MOXHO rapaHTMpoBaTb MOJHyl0 paboTocnocobHocTb U
BbIMOJIHEHVE BCEX TAKTUKO-TEXHNYECKNX XapaKTepUCTUK
KOMMieKca nocie MoaepHu3aLum, obecneunts obyyeHune
CrneuuanvucToB, PEMOHT, BOCCTaHOBNEeHWe, nocTaBku UMM,
a TaK»e HeCTu BCIO Mepy OTBETCTBEHHOCTM Nepej rocyaap-
CTBaMy, MMeLMMU Ha BOOPYXeHUn Komnnekcbl «Oca-
AKM», 3a 6e3onacHocTb 3KcnyaTaumnm 60eBbix CpeAcTs,
CPOKM TeXHWUYECKOMN NPUrOAHOCTY U Ka4ecTBo Bcex pabor.
O6napan BceMn HEOBXOAUMBIMU IMLEH3NAMMN HA paspa-
6OTKY, NPOM3BOACTBO U PEMOHT BOOPYXEHUA U BOEHHOW
TEXHUKW, YHUKaIbHbIM OMbITOM U BbICOKOKBaNM(ULMpO-
BaHHbIM nepcoHanom, OAO «/keBcKuin aneKTpomMexaHu-
Yeckuit 3aBoa ,Kynon™» BeA€T nocTosaHHylo paboTy Kak
N0 COBEPLUEHCTBOBAHMIO XapaKTEPUCTUK CYLLECTBYIOLMNX
3PK, TaK 1 no co3aaHmnio NpYHLMNNANBHO HOBbIX U3AeNNi,
3arnAfbIBas Ha MHOTO NIeT Briepés.

Boesas mawwuna 3PK «Top-M2K» |
“Tor-M2K” ADMC combat vehicle

ARMS AND COMBAT MATERIEL

SHORT-RANGE «CLEANER»

Short-range surface-to-air missile systems (SAMS) are one of the
last defensive belts in the air defense system of any state. Defen-
sive power and survivability of a country in response to a foreign
invasion can be mainly assessed on the basis of availability and
implementation of available air defense system and, first of all,
short-range SAM systems used as a kind of “cleaners” for actual-
ly all modern and advanced airborne threats.

Systems of third-generation “Tor” family belong to
such short-range SAM systems and feature unique
characteristics and have no equivalents in the world
in terms of combination of their combat and engi-
neering performances: “Tor-M2E” with a tracked
combat vehicle (CV), “Tor-M2K” with the CV mounted
on a special wheeled chassis and “Tor-M2KM” provid-
ed with modular-design combat and engineering fa-
cilities. JSC Izhevsk Electromechanical Plant “Kupol”
that is a part of JSC Concern “Almaz-Antey” has been
and still is the manufacturer of all generations of
“Tor™family SAM systems. “Osa” and “Tor” surface-
to-air missile systems that have been produced by
the Company for more than a half century are known
all over the world, are operational in dozens of coun-
tries, and have been highly recognized not only as the
systems capable fo manage any assigned task, but as
the products meeting the highest quality and reliabil-
ity criteria.

“Tor” SAM system has been deliberately developed to
fight different modern air threats including: high pre-
cision weapons (antiradar missiles, guided and glid-
ing air bombs), different maneuverable, high-speed
manned and unmanned air targets flying at extreme-
ly low, low and medium heights, day and night, flying
at speed up to 700 m/s including maneuvering tar-
gets or the targets using active and passive jamming.
The system enables effective air defense of military
units on the move and at all mobile types of modern
combat, as well as defense of the important single-
point government and military facilities against air
attacks. Capability of simultaneous destruction of
four air targets by four guided missiles launched
from one combat vehicle at the distance of up fo 15
km has been implemented in “Tor-M2E” SAM system
and its equivalents for the first time; the highest level
of automation of combat operation process has been
achieved and resistivity to any types of countermea-
sures has been considerably improved.

The combat vehicle is capable of completion of as-
signed combat missions independently, within a
group of fwo CVs in “Squad” mode and as a part of
SAM battery consisting of four CVs under command
of a battery command post (BCP).

Operation of two combat vehicles in “Squad” mode
should be specially focused upon. When in this mode
due fo automatic interchange of information on re-
connoitered air situation via a telecode channel a
combined mutually complementary air attack picture

is created and each vehicle is capable of firing any
of air targets regardless of which one has detected
the target. Such operation considerably widens tac-
tic capabilities of a combat vehicle, improves “surviv-
ability” of a unit and effectiveness of holding off an
air attack. Besides, in case radar of one of the CVs is
destroyed the other CV is capable of transmission of
data on reconnoitered air situation and, thus, allows
the other one to be employed as a launcher and the
combat mission fo be completed.

Experience accumulated during serial production of
the systems belonging to previous generations, leg-
endary “Osa-AKM” SAM system, in particular, com-
missioned in more than 15 countries of the world
and still considered as the main short-range surface-
to-air missile system in many states, has been widely
applied in the process of development of state-of art
equipment. The system has been successfully oper-
ated for decades, many times has been employed in
actual combat operations and demonstrated excel-
lent results.

Nevertheless, for successful operation of “Osa-AKM”
system against modern air threats under radio-elec-
tronic countermeasures and infensive employment
of all types of active and passive jamming its deep
modernization is required, which will allow its op-
eration periods to be extended by 15-20 years and
a modern automated air defense system to be ob-
tained for fighting effectively airplanes, helicopters
and drones.

All activities related to deep modernization are being
carried out in the process of overhaul repairs with-
in the manufacturing plant - “IEMZ “Kupol”. Only in
this case complete operability and implementation of
all factic and technical characteristics of the system
after its modernization can be guaranteed, special-
ists can be frained, SPTA can be delivered, and the
company will bear complete responsibility towards
the states armed with “Osa-AKM” systems in terms of
safe operation of combat facilities, periods of techni-
cal suitability and quality of all works performed.

JSC Izhevsk Electromechanical Plant “Kupol”, which
is provided with all necessary licenses for develop-
ment, production and repair of armament and mili-
tary equipment, gained unique experience and highly
qualified personnel, and is making continuous efforts
to upgrade characteristics of available SAM systems
and to develop brand new products, thus, looking for-
ward to many years ahead.

OAO «KoHuepH NBO ,,AnMa3s - AHTein“»
121471, Mocksa, yn. Bepeiickas, a. 41

Almaz-Antey Air Defense Concern, JSC
121471, Moscow, Vereyskaia st., 41

Ten.: +7 (495) 276-29-65, dpakc: +7 (495) 276-29-69
E-mail: antey@almaz-antey.ru, http:// www.almaz-antey.ru

Tel.: +7 (495) 276-29-65, fax: +7 (495) 276-29-69
E-mail: antey@almaz-antey.ru, http:// www.almaz-antey.ru

OAO «MkeBcKuil 3leKTpoMexaHUyeckuii 3asop ,,Kynon“»
Poccus, YamypTckas Pecny6nvka, Mxesck, yn. MecouHasn, 4. 3
Ten.:+7 (3412) 72-51-25, pakc: +7 (3412) 72-68-19

E-mail: iemz@kupol.ru, http:// www.kupol.ru

Izhevsk Electromechanical Plant Kupol, JSC
Russia, Udmurt Republic, Izhevsk, Pesochnaia st., 3
Tel.: +7 (3412) 72-51-25, fax: +7 (3412) 72-68-19
E-mail: iemz@kupol.ru, http:// www.kupol.ru
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VNPABNTEHWME OTHEM

Nctopus OTKpbITOro akumoHepHoro obuiectea «LBabe — O6opoHa 1 3awuTar

(oo nepenmeHoBaHMA B KOHUe 2013 roaa — OAO «[1pon3BOACTBEHHOE 0ObeANHEHME
»HOBOCMOUpPCKUIA NpUbBOpPOCTPOUTENbHBIN 3aBOA“») HaYanachk B 1905 rofy, Koraa

B Poccuinckov umnepun noasunca Gguaman n3BectHon HemeL Ko onTuyeckom hupmbl

«Kapn Lenc». Toraa 3HameHutble Hemeukue upmbl «Kapn Lenc» n «K. F'epu» ocHoBanu
onTUYecKne mactepckue B Pure. IMeHHO ¢ Tex NOp Ha NpeAnpUATUM NOAAEPKMBAIOTCA

1 pa3BMBAIOTCA TPAANLMM BbICOKOTO KayecTBa. A CBA3YIOWMM BpeMeHa CUMBOIOM CITYXUT
opyauiiHas naHopama l'epua, KoTopas Npou3BOANUTCA NPEANPUATUEM BOT yiKe 6osee CTa fieT.

Bo BpemAa rpaxpaaHckoil, a 3aTem nocne Benu-
Koih OTeyecTBEHHOI BOVIHbI 3aBOJ, HECKONIbKO pa3
MEHS/1 CBO@ MECTOHaxXoX/AeHue, NoKa He oKasanca
B HoBocubupcke.

OcHoBHaA cneuvanusauua NpeanpuATAA onpe-
fenunack noyTH cpasy - ocHaueHvie CyxonyTHbIX
BoVick Poccuun npuuenbHoit u HabnoaaTenbHom
TeXHUKOWN.

B HacToAwee Bpema OAO «lliBabe - OGopoHa
1 3awmTa» BXOAUT B XONAWHIOBYIO CTPYKTYpy
OAO «llBabe» B cocTaBe rocyaapcTBeHHOWN Kop-
nopauuun «PocTexHonorum». 3To yHUBepcanb-
Hoe, MHoronpoduabHoe 06beanHeHVe ¢ MOLHBIM
Hay4YHO-TEXHWYECKMM MOTEHLMASOM, CrieLmanusu-
pytolieecA Ha KOHCTPYMPOBaHUW U NPON3BOACTBE
BbICOKOTOUHbIX J1a3epHbIX, OMTUKO-3/1EKTPOHHBIX
M ONTUKO-MexaHuveckux npubopos. Cneumanu-
CTbl NPeAnpuUATUA yyacTBoBanu B pa3paboTke u
€03AaHUN BONbLWIMHCTBA ONTUYECKUX U OMNTUKO-
31eKTPOHHbIX MPULENOB, CUCTEM YyrpaBfeHus
OrHéM, npnbopoB HabnoaeHWA 1 pa3seakn. B pam-
Kax 3TMX HanpasieHWi HakomnneH Gonblioi Teo-
peTMYecKMini U NpaKTUYECKWUIA OMbIT, CO3AaHbl
YHMKaNbHble TEeXHONOrMW U NPeLU3NOHHOE TEXHO-
noruyeckoe o6opyaoBaHue. B paspaboTke nocnea-
HUX N1ET UCMONb3YeTCA NePCNeKTUBHAA 3IeMeHTHas
6a3a: 30MMbI noKoneHui 2+ u 3, nporpaMmmupyembie
MUKPOMPOLIECCOpbI, TeJIEBU3NOHHAA U TeMI0BU3N-
OHHasA TEXHWKa C ONTUKO-3NIeKTPOHHbIMU CUCTEMa-
MM 06paboTKM MHdopMaLMK.

OcHOBHble HanpaBieHUA NPON3BOACTBA:

- NPOV3BOACTBO CUCTEM HaBEAGHUA U yNpaBieHns
OrHém camoxoaHow aptunnepum n bTT;

- NPOV3BOACTBO NpUGOPOB HabNOAEHNS U BOXKAE-
HUA BTT;

- NPOU3BOACTBO KOMMJ/IEKCOB BCECYTOYHOW pasBes-
KW ANA NOABWKHBIX pa3BejblBaTeNbHbIX MyHKTOB,

B TOM YMC/Ie TENNOBU3NOHHbIX U TeIeBU3NOHHBIX;

- NpOW3BOACTBO AHEBHbIX, HOYHbIX, KOMOUHUPO-
BaHHbIX U TEM0BU3MOHHbIX NPULENOB ANA BCeX
BWAOB CTPE/IKOBOrO OPYXXUs, Ha3eMHoW apTuiie-
puUV 1 rpaHaTOMETOB;

- NPOM3BOACTBO GUHOKYNAPHBIX HABIOAATENbHBIX
npr6opoB c 06beKTUBaMK 60bLLIOIN CBETOCUbI;

- NPOV3BOACTBO N1a3epHbIX UMUTATOPOB CTPesbObI
1 NOpaXeHus;

- U3roTOBJIEHME BbICOKOTOUYHbIX KOHTPO/IbHO-U3Me-
puTeNbHbIX NPMBOPOB NPOMbILIIEHHOrO Ha3Haye-
HUA; U T. A.

Bbinyck npoaykuumn obecneynBaeTcA TeXHONOMMUA-
MW COBPEMEHHOr0 YPOBHS, CKOHLEHTPUPOBaHHbI-
MW B CMeLManun3npoBaHHbIX NPOU3BOACTBAX:

- 3aroTOBUTENIbHOE: JMTelHOoe, LWTaMNnoBOYHOE,
Ky3HeYHO-IPeccoBoe;

- ONTUYECKOE;

- MexaHoobpabartbiBatoLee;

- OTAE/IOYHOE;

- 3/IeKTPOMOHTaXHOE;

- c6opouHoe;

- UHCTpYMeHTaNbHoOe;

- BCroMorateJibHble NPOM3BOACTBa: nonurpapuye-
cKoe, AepeBooOpabaTbiBatolLee.

DyHKLUMOHMpPYeT KOHTPOJIbHO-UCMbITaTeNbHAs
CTaHUWA, NPOV3BOAALLAA NOJHbIA KOMMIEKC Mexa-
HUYECKMX, KNMMaTUYeCKMX, CreumanbHbIX UCrbiTa-
HWIA 1 APYrUX 3KCMTyaTaLuUOHHbIX NPOBEPOK, Heob-
XOAVMBIX A1 NOATBEPXKAEHUA KauecTBa Usfenui.
WccnepoBaTenbckan nabopaTopua yKoMMNaeKToBa-
Ha yHVBepCabHbIMW U CreuunanbHbIMU CpeacTBa-
MU ANA NpoBeAeHNsA GU3NYECKUX, MeXaHUYeCKHX,
JINHENHbIX U YTNOBbIX M3MepeHU.

C MOMeHTa OCHOBaHWA U [0 HacTOALLEro Bpeme-
HU MpeAnpusATMe ABAAEGTCA OCHOBHbIM MOCTaB-
LWMKOM JHEBHbIX W HOYHbIX MPULENoB ANA BCex
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BU/JOB CTPENIKOBOrO OPYXWSA POCCUICKON apMuu.
C 2012 ropa B paMKax rocyAaapCTBeHHbIX KOH-
TpakToB B aapec MuHuctepctBa 060poHbl P®
OCYLLECTBAAIOTCA MOCTaBKU  TEMJIOBU3UOHHbIX
MoHoKynApoB MT-2 (ocob6eHHOCTb Npnbopa 3aKto-
yaetcA B crnocoBHOCTM 06HapyXMBaTb Len Mo nx
co6CTBEHHOMY TEMNIOBOMY U3/TyHEHUIO B YCNOBUAX
Hel0CTaToOYHON BUAMMOCTY U B NOJHOV TEMHOTE).
Ha cerogHAwHnin MomeHT MT-2 ABnAeTcA cambiM
MUHUATIOPHBIM B CBO&M Kiacce mpubGopos, npu
3TOM OH coyeTaeT B cebe nepefoBble TEXHONOrMK
1 M0 CBOMM TaKTUKO-TEXHUYECKMM XapaKTepucTu-
KaM yCnewHo KOHKypupyeT ¢ obpasuamu Beay-
LMX MUPOBbIX NPOU3BOAUTENE ONTO3NEKTPOHHBIX
cpeAcTB 6avkHero 6oA.

B 2013 roay HauyaT BbINyCK HOBOIO TeMI0BU3NOH-
Horo npuuena MNT3, no3BonsioLero Bectn Habnto-
AEHVA 1 NpULenbHY0 cTpenbly U3 CTPenKoBoro
UAN 0XOTHUYBbEro opyxus. MNpulen Bblaepxunsaet
HarpysKy oT BO3AeNCTBUA BbICTpesnoB Kannbpa ao
12,7 mm.

TennoBM3MOHHBLIN Npuuen crnocobeH oGHapyxu-
BaTb TerJ0BOe U3Jly4eHVe Ye0BeKa UIn npeame-
Ta, He BUAMMOE 06bIYHbIM r1a30M, Ha PacCTOAHNUM
He MeHee 1,2 KM. K OCHOBHbIM ero A0CTOMHCTBaM
MOXHO OTHECTW KOMMaKTHOCTb U Bec — 6e3 KpoH-
WwTenHa npuuen Becut Bcero 690 .

«Knaccuka» gHeBHbIX MPULENOB — 3TO MOKasaB-
LKA CBOIO HaAEXKHOCTb B CaMbIX CYpOBbIX UCMbITA-
Husax npuuen MNCO. Hoeble npuuensl ctanu 6onee
KOMMAaKTHbBIMW NPU TeX e BbICOKUX TOYHOCTHbIX
napamertpax. LLnpokoyronbHble KonaMmaTopHble
npuuenbl cepumn 1176 no3BoNAIOT BECTU NpULIeNb-
Hylo CTpenbBy Ha AUCTaHLUMW NPAMOro BbICTpena,
NpuW 3TOM CeTKa NpuLena MeeT aBTOHOMHYIO NOA-
CBeTKY TPUTMEBBIM 3/IEMEHTOM CO CPOKOM CNyXObl
10 net.



HoBuhka 2014 ropa - npuuen CMeHHOro yBenuye-
HuA MCY ¢ AByMA (DUKCMPOBaAHHBIMU yBeNYEeHUA-
Mu: 1 1 4 KpaT. Manas KpaTHOCTb C LWIMPOKUM Monem
3peHus adeKTUBHA ANA 3axBaTa Lenn, a 4 Kpata -
[NA NpoBe/ileHNA TOYHOr0 BbICTPena Ha AasbHei auc-
TaHuuw. lNpolecc N3MeHeHNA KpaTHOCTU MFHOBEH-
HbIVA, OCYLeCTBNAETCA NePeBOAOM pbiyara B HUXKHeN
4acTuv npuuena, 3To AeiiCTBME He OTBNIeKaeT cTpesika
OT KOHTPONA Lenu.

Bnepsble cneuuanuctamy npeanpuatua Gbin pas-
paboTaH coBeplIEHHO HOBbIN ONTUYECKUI npuuen
nepemeHHoro yesenunyeHusa MO 525, nossonaowmi
BECTU BbICOKOTOYHYIO cTpenbby W3 cHaiinepckoro
opyXwus npu yBenunyenun ot 5 ao 25 kpart. Mpuuen
BbIMOMHEH B BUAe TPYOKM € NOCAA0YHBIM ANaMeTPOM
34 MM, CBETOCUIbHBIN 06BEKTUB AnamMeTpoM 56 MM
cnocobcTByeT ApKOMY M306paxkeHNto Ha Nto6oM yBe-
JIYeHUW, a TLWaTesIbHO paccyMTaHHas CxemMa no3Bo-
NAeT AOCTUYb NIyHLIero pesynsTaTta no WMpUHe Nons
3peHus B Knacce nogo6HbIX npuuenos: 7,5 MHa 100 M
npu 5 kpaTax.

Ha cmeHy cepuun HouHbix npuuenos 1MH93, paspa-
6oTaHHbIX B KOHLe 1990-X rofoB v nocTaBAeHHbIX
Ha BoopyxeHue B MO P®, npuwnn rny6oko moaep-
HU3UPOBaHHbIE MOAY/bHbIE HOYHble MpuLenbl AnA
BuHTOBOK AC/BCC, aBTomatoB AK, cHaiinepckoit
BuHTOBKM CBJ, TAxénbix nynemétos MKM u rpana-
ToméTos. Mpuuensl cTanu Gonee NErKUMU, KOMNAKT-
HbIMU, C yNyYylleHHbIMX NapamMeTpamMmn Nona 3peHns
M JanbHOCTU 0GHapyKeHUs, 3TO AOCTUFHYTO 38 CYET
nepec4éTa ONTMYECKOWN CXeMbl, NPUMEHEHUA YHU-

KaNbHbIX NPOCBETNAOWMX NOKPLITUIA U YCTaHOBKM
31eKTPOHHO-0MTUYeCKUX npeobpasoBarteneit 3 no-
KoneHus.

Creaytoliee MOKoNeHWEe HOYHbIX npuuenos Oyaer
CcHabXeHo GYyHKUMeN «aBTOr€MTUHI», YTO MO3BO-
JINT UCMONBb30BaTb UX MPU YCIOBUN UHTEHCUBHbIX
3aCBeTOK, BM/IOTb /10 YPOBHSA [JHEBHOIrO OCBeLleHNA
20000 nk.

JlaHHan dyHKLUMA ycnelwHo 3apeKkoMeHaoBana ceba
B HOBOM npuGope HouHoro Bugenus MHH-14M. Mpu-
6op co3paH Ha 6a3e NOMyNAPHLIX HOYHBIX OYKOB
MH-14K, umeeT cpaBHUTENBHO MeHbLLWIA Bec 1 raba-
putbl. MHH-14M addekTBEH NpK ABMKEHUN NO Ne-
peceyeHHOW MeCTHOCTW Ha TPAHCMOPTHOM CpeAcTBe
6e3 ocBelLeHNA, COBMECTHOE UCMNO/b30BaHMe 04KOB
C ueseyKasaTeneMm npeacrasnsier coboi npuuenb-
HbI! KOMMNEKC, @ B COYeTaHWM ¢ QyHKLMeN «aBTorein-
TUHM» BO3MOXHOCTU NpMGOpa paclumMpsAOTCA: 04KU
He BOATCA «3aCBETOK», ry6UTeNbHbIX ANA TPAAULIN-
OHHBbIX TPUBOPOB HOYHOTO BUAGHUA.
Cneuvanuctamm npeanpuatua paspaboraHo 6onb-
loe KO/MMYeCTBO CaMbIX COBPEMEHHbIX OMTUKO-
3N1eKTPOHHBIX NPUGOPOB 1 NPULIENOB, TAKMX KaK:

~ MOHOKynap HouHoro BugeHua MH21K, oanH n3
CaMbIX KOMNAKTHbIX MOHOKYAPOB HOYHOTO BUAEHUA
B UHAYCTPUY;

- cepms HouHbIX npuuenos MH23: cambiit Manoraba-
puUTHbI npuuen BecoM Beero 590 r (Ge3 KpoHwTen-
Ha) umeet 300 nokonexus 3, none 3peHnn 12 rpapy-
coB u crnocobeH 06HapyXuTb Lefb B HOYHOE BpeMs
Ha paccToaHumn 500 m.

FIRE CONTROL

1§
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The history of Joint Stock Company “Shvabe - De-
fense and Protection” (before renaming at the end
of 2013 was known as JSC Production Amalgamation
“Novosibirsk Instrument-Making Plant”) dates back to
1905, when a branch of notorious German optical com-
pany “Carl Zeiss” appeared in the Russian Empire. In
those days famous German companies “Carl Zeiss” and
“K. Herts” founded their optical workshops in Riga. Just
from that time traditions of high quality have been main-
tained and developed at the Company. The Hertz's pan-
oramic sight that has been produced by the Company for
more than a hundred years is a symbol connecting the
fimes.

Presently JSC “Shvabe - Defense and Protection” is in-
cluded info the holding structure of JSC “Shvabe” as a
part of the Rostec Corporation. This is a universal, multi-
industry association with a powerful scientific and re-
search potential specialized in designing and production
of high-accurate laser, optical-electronic and optical-me-

chanical instruments. Specialists of the Company partic-
ipated in development and creation of a majority of op-
tical and electronic-optical aiming sights, firing control
systems, surveillance and reconnaissance equipment;
large theoretical and practical experience has been
gained within this framework, unique technologies and
precision equipment have been developed. Perspective
element base - IIT of 2+ and 3 generation, programma-
ble microprocessors, television and infrared imaging
equipment with optical-electronic data processing sys-
tems have been used in developments of recent years.
Basic lines of production:

- Production of firing guidance and control systems for
self-propelled artillery and armored vehicles;

- Production of instruments for surveillance and driving
armored vehicles;

- Production of day-and-night reconnaissance systems
for mobile reconnaissance posts including television and
infrared imaging ones;

ARMS AND COMBAT MATERIEL

- AHeBHO-HouYHoW npuuen MH-22K;

- nasepHbI fjanbHoMep ¢ GanaNCTUYECKUM Bbl-
yucnutenem JIAM-2BK;

- ABYXAMWANa3oHHbI Na3epHbli LeneyKasaTenb
LLJTH-2K, c AHEBHbIM M HOYHbIM KaHanaMu; N T. 4.

B Takom 60/bWOM ¥ CNOKHOM NPOU3BOACTBE MO~
CTOAHHO MAeT paboTa Mo TeXHUYECKOMY NepeBo-
opyxeHuto. C 2008 no 2012 rog Ha 371 uenu 6bino
noTtpayeHo 6onee 500 mnH py6nei, npuobpeteHo
175 eavnuny o6opynoBaHus, B TOM uncne 12 ctaH-
koB ¢ UMY un 15 o6pabaTbiBalOWNX LEHTPOB ANA
MexaHooGpabaTbiBatowero Komniekca, 56 eau-
HUL 060pyAOBaHUA ANA M3rOTOBAEHWUA BbICOKO-
KayecTBEHHOW ONTUKMU.

3aTpaTbl Ha TeXHUYECKOe NepeBOOpYXeHNe OKy-
natoTcA pocToM o6bEMa NPoM3BOACTBA M NocTa-
BOK. 3a nocnegHue roabl (2009-2013) exeroa-
Hble Cpe/lHEerofoBble TEMMbl POCTa, B TOM yucie
npov3BOACTBa MPOAYKLUUU TOCYAApPCTBEHHOro
ob6opoHHOro 3akasa, coctapnawT 6onee 108%.
YaenbHbI  BeCc WMHHOBAUWMOHHOM NpPOAYyKUUW
B ob6uwemM o06béMe Npou3BeAEHHON MPOAYKLUU
2013 ropa - Gonee 45%.

Cubupckux npubopocTpoutenein Bceraa oTau-
4yano BbICOKOe YyBCTBO fonra. Tpaauuum kaye-
CTBEHHOW, NPOM3BOANTE/IbHON paboTbl GepexHo
nepejalwTcA HOBOMY noKoneHuto. CoBpeMeHHble
npuBopbl NPUXOAAT HA CMEHY CTapbiM, MOpPaibHO
ycTapeBWWM, TeM CaMbiM NO3BOJIAA POCCUIACKUM
BOEHHbIM ObITb BCerAa Ha wwar Bnepeau, obecne-
ynBas o6opoHocnocobHoOCTb Haweit PoanHbl.

- Production of daylight, night vision, combined and infra-
red aiming sights for all types of small arms, field artillery
and grenade launchers;

- Production of binocular-type surveillance devices with
high-aperture objective lenses;

- Production of laser shooting and hit simulators;

- Manufacturing of high-accurate instrumentation for in-
dustrial purposes; etc.

Production output is provided with state-of-art technolo-
gies concentrated in the designated facilities:

- Provision - casting, forming, forge-and-pressing;

- Optical;

- Machining;

- Finishing;

- Wiring;

- Assembly;

- Instrument-making;

- Auxiliary productions - printing and wood-processing
facilities.

On-line testing and control station ensures the entire set
of mechanical, climatic, special tests and other opera-
tional checks required for production quality assurance.
Our research laboratory is equipped with multi-purpose
and special-purpose devices necessary for physical, me-
chanical, linear and angular measurements.

LLiBabe

OBOPOHA U 3ALLUTA

Poccus, 630049, r. HoBocnbupck,
yn. [, KoBanbuyk, 179/2
Ten.+7 383 236-77-33,
takc +7 383 225-58-96
e-mail: salesru@npzoptics.ru
www.npzoptics.ru



BOOPYXEHUME N BOEHHAA TEXHNKA

CNCTEMA YINPABJIEHWA
TEXHWHECKUM OBCIIYHWMBAHUEM

ANA NPEANPUATIAI ONK, ANNEPOB 1 CEPBUCHbIX LEEHTPOB

OﬁOpOHHbIe npeanpuAaTUA A0MXKHbI 6bITb BbiBeAeHbl U3 nonpaaneneuuﬁ MMHOﬁOpOHbI 1 B3ATb KanuTa/ibHbIN 1 cpe.qum?l PEeMOHT
BOOpPYIKeHUAa n BOEHHOM TeXHUKM Ha cebs.

W3 BbicTynneHusa MuHmcTpa o6oporbl PO C. Woiiry Ha KoHbepeHunn «AKTyanbHble Bonpocs pa3sutus OMNK P®» 20 mapta 2013 roga

OTBET HA HOBbI 3ANPOC MVHWCTEPCTBA OEOPOHbI BOCCTAHOBJ/IEHWNIO TEXHMYECKON FOTOBHOCTU. BbinonHeHne 3Tnx
MHMN3C (MHbopmauvoHHan noaaepika 3KCnayaraumm u CepBrUCHoO- 3apa4 notpe6oBano nepecTpoiikiu CEepBUCHbIX NoAPasaeneHuii
ro o6cnywuBaHua o6opyaoBaHus) No3BONAET BeCT 6asy AaHHbIX Ans obecneyeHus NoHOTo LUKNA 06CNYKMBAHUA, YBENNYEHUS
Mo YYETY COCTOAHUS 06CNYKMBAEMBIX CUCTEM, NNAHUPOBATH 3aAa4u UX YNCNEHHOCTU, HOBBIX PErnameHToB, co3aaHus 6a3 B6au3m ot
CepBUCHOro 06CNYKIMBAHMA, 060CHOBLIBATL UX C TOYKM 3PEHUs CTO- 06beKTOB 06CNYKMBAHMS.

MMOCTV 1 OTCNEXMBATb UCMONHEHNE. 2. 060CHOBaHME CTOMMOCTY 1 NepeyHs paboT no nocnerapaHTuii-
B pamKax HOBOW MoAenu NpOV3BOAMTENAM NPUXOAWTCA peluatb HOMY 0B CnyXMBaHUIO Nepes 3aKa3unKom.

HOBblE 3a4a4u: 3. MnaHupoBaHue paboT B 3aBUCUMOCTU OT NoTpebHoOCTel B BOK-
1.MpoBegaeHune Gonblueii 4acTn paboT B MmecTax 6a3nMpoBaHms Tex- CKax, COCTOAHMsA 060PYAOBaHUA U BO3MOXHOCTEI Camoro npeg-

HUKW, COKpalLeHne BpeMeHn peakLumn Ha 3aaBKu 3aKkasuunka no npUATUA.

Bueppenue Ha 3aBoe cuctembl MHMIC cywectBeHHO 06nerynno mue pa6oTy no noArotoBKe HOBbIX KOHTPAKTOB, c6opy MHOp-
Mauumn 0 COCTOSHUM TEXHUKM, NIaHUPOBaHNe paboT yAanéHHbIX NoApasAeneHuii U KOHTPOb 3a BbinosHeHnem pabot. CerogHs
Mbl HapawuBaem 6a3y AaHHbIX O TEXHUYECKOM COCTOSIHUN 06CNYKMBAEMbIX CUCTEM, YTOGbI BNOCNEeACTBUM YUUTbIBATb ITU AaHHbIE
Npu coCTaBNEHNM NPOrpammbl NOAAEPIKAHUA UX TEXHMYECKOI FOTOBHOCTM HA BbICOKOM YPOBHE.

Boviko O.T., aupekTop no nponssogcTBy «780 P3 TCK»
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POJIb ABTOMATV3NPOBAHHbIX

CUCTEM

Mepenosbie npegnpusatusa OMNK yxe oco3Ha-
7N BaXHOCTb paboT no uHdopMaLoHHOM
noaaepxke npotveccos TOUP v Hauyanu BHe-
ApeHve MHPOPMaLMOHHbIX CUCTEM 3aA0NT0
A0 BHeApPEeHWs HOBOro MOpsAKa Npu 3akio-
YeHUW KOHTPAKTOB.

OpnHo U3 Takux npeanpuaTMn — «780 P3
TCK», KoTOpoe BbIpoCno M3 3aBOAA pervo-
HanbHOro 3HayeHMA B KPymHoe npeanpus-
Tve, obecneunBaioliee roToBHOCTb HaBuUra-
LIMOHHBIX cuCTeM Bcex Kopabneit BMO.

BbicTpbIit pocT 613Heca notpe6oBasn oT «780
P3 TCK» pa3BépTbiBaHWA yAan€HHbIX TEXHU-
YECKMX LLeHTPOB W BHEAPEHWS COBepLUeH-

MAINTENANCE
MANAGEMENT SYSTEM

FOR COMPANIES AND SERVICE CENTRES BELONGING
TO THE MILITARY-INDUSTRIAL COMPLEX

ARMS AND COMBAT MATERIEL

HO HOBbIX NOAX0A0B K C6OpY, aHaNU3y v uc-
noab30BaHuUi MHGopmauun. PyKkoBoacTBO
npeanpusTs cAenano CTaBKy Ha WHdop-
MaLlMOHHbIe TEXHONOTM, YTO MO3BOUAO CY-
LLeCTBEHHO CHU3UTb TPYAOEMKOCTb MHOTUX
3aga4 U obecneyntb NMPO3pPayvHOCTb MpPoO-
LLeCCOB NNaHMPOBAHMA U NOATOTOBKM Chelu-
dhuKaymn.

Defence companies shall be excluded from the department of the Ministry of Defence and undertake overhaul and mid-life repair
of armaments and military equipment.

ANSWER TO A NEW REQUEST

OF THE MINISTRY OF DEFENCE

EOSMIS (equipment operation and service

maintenance information support) allows

a database accounting of the status of sys-

tems under maintenance, service mainte-

nance tasks to be scheduled, justified from
the point of view of their costs and man-
aged.

Within the framework of the new model

new problems are to be solved:

1. Performance of a greater part of works
within home stations, reduction of time
for response to Customer’s requests re-
lated to reconditioning technical avail-
ability. This has involved: Reconstruc-
tion of service subdivisions in order to
ensure the complete maintenance cycle,
increasing of their number, introducing
of new regulations and creation of bases
in vicinity to objects to be maintained;

2. Justification of costs and list of works re-
lated to after-guarantee service for Cus-
tomer;

3.Work planning considering demands in
the field, state of equipment and capa-
bilities of the company itself.

ROLE OF COMPUTER-AIDED SYSTEMS

Cutting edge companies of the military and
industrial complex have already realized the
importance of works related to information
support for maintenance and repair work

From the speech of Shoigu, Minister of Defence of the Russian Federation, made af the conference “Actual
problems of development of the military-industrial complex” held on March 20, 2013").

processes and started implementing infor-
mation systems long before implementa-
tion of the new contracting procedure. One
of such companies is “780 Repair Plant of
Navigation Technical Equipment” that has
grown from a regional level plant to a large
enterprise providing availability of naviga-
tion systems of all Navy ships.

A fast growth of business demanded that
“780 Repair Plant of Navigation Technical
Equipment” should deploy remote techni-
cal centres and implement absolutely new
approaches to collection, analysis and use
of information. The enterprise management
trusted in information technologies that al-
lowed the labour intensity of many tasks to
be reduced and planning and specification
procedures to become transparent.

Implementation of EOSMIS at the
plant has significantly facilitated
my work related to preparation
of new contracts, collection
of information on the state of
equipment, work planning for
remote subdivisions and work
progress control. Today we are
building up the database related
to information on technical state
of systems under maintenance to
consequentlyconsiderthesedata
in the process of preparation of a
program for assurance of their
highest technical availability.

Boyko O. G., Production Director:

Is

First Line Software - 000 «®-naitt Codptep»
ykoB AnekcaHap EBreHbeBuy, pykoBoaunTenb

HanpaBnenus ECM, Ten. +7 (812) 336-55-33, no6. 2182

000 «<MH®P3C»

ConHueB AnekcaHap Hukonaesuny, reHepanbHblil AUPEKTOP

Ten.+7 (812) 926-76-29

FIRST LINE
} SOFTWARE _

First Line Software
ECM Manager, Aleksandr E. Zhukov
+7 (812) 336-55-33 ext. 2182

INFRES, LLC

Director General, Aleksandr N. Solntsev
+7 (812) 926-76-29
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ANEKCAHAP CTENAHOBMWY NOMNOB -
YYEHbIWN, MEQATOT, N30BPETATE/b
CUCTEMbl PAAINOCBA3U

K 155-NIETUO CO IHA POXAEHNA

MO CNEAAM TEPLIA

C 1890 ropa A. C. lNonoB 3aHMMancs BocC-
npou3BeAeHNeM OMbITOB TEHWANbHOrO He-
meuKoro yyeHoro . lepua, B 1887-1889
rofax [oKa3aBlUero Cyl|ecTBOBaHWE 3/eK-
TPOMArHUTHbIX BOMH, U M3y4YeHMeM CBS3aH-
HbIX ¢ HUMK ABneHuid. C ydeHnem Papages —
MakcBenna 06 31eKTPOMArHUTHOM none
MonoB 6biN 3HAKOM eLie CO CTYAEHYECKMX
BpeMéH. Mo cnosam npod. H. H. Teoprues-
CKOro, KoTopblii 6bin accucteHtom [MMono-
Ba ¢ 1890 no 1894 ropa, «ewé no 1891 roga
MonoB B TECHOM Kpyry 6/IM3KMX eMy UL, Bbl-
CKasblBa/ MbIC/Ib 0 BO3MOXHOCTU MCNONb30-
BaTb Nyuu lepua Ana nepefayn CMrHanoB Ha
paccTosHme».

Kak n3BecTHo, 3ajaua NoCTpoeHnA nepeaaio-
Lero ycTpomcTBa — UCTOYHMKA 3NeKTpomar-
HUTHBIX BONMH — ObiNa ye NPUHLUNUANBLHO
pewena I. l'epuem. Mo3ToMy OCHOBHOE BHU-
MaHue [MonoBa, Kak 1 MHOTMX 3apyBexHbIX
YUEHBIX, 6bl10 06paLieHo Ha co3gaHue Npu-
8mHoroyctpoiicta. OTKpbITUE hpaHLy3CKUM
¢dusnkom 3. bpaHnu cBoiicTBa MeTanauye-
CKMX MOPOLIKOB PE3KO U3MEHATb COMpPOTUB-
NleHne Npu BO3ENCTBUMN BbICOKOYACTOTHOMO
3NEKTPOMArHUTHOrO U3NY4YeHUs U JanbHen-
lee pasBUTUE 3TUX Pe3ynbTaToB aHrANUM-
CKMM yuéHbim O. Jlomkem aanm Monosy Heo6-
XOAMMOE HanpasfneHue paboTbl MO MOMCKY
npUHLMNA AENCTBUA U KOHCTPYKLUUK NPUEM-
Horo ycTpowcrtea. llonoBy yaanoch pewnTb
npo6aemy NOCTPOEHWSI MPUEMHOTO YCTPOA-
CTBa, CNOCOGHOr0 NpUHUMATL M PerucTpu-
poBaTb NocnesoBaTeNbHOCTb CUTHANOB pas-
JIMYHON AnuTensHocTU (4To obecneuyumBano,
B YACTHOCTWU, BO3MOXHOCTb MCMO/b30BAHUA
curHanos asbyku Mopse).

BecHon 1895 roaa NNonoB ¢ NOMOLLbIO CBOETO
accucrtenTa . H. PbibKHA NPOBOAMA OMNbIThI

68 HOBbI1 0BOPOHHbII 3AKA3 CTPATETUM | 02 | MAIL 14



Napuca 3onoTuHknHa, Muxaun Naprana

PERSON

N306peTeHune A. C. MonoBbiM (1859—1906) cMCTeMbl PafMOCBA3M MO CBOEMY BAUAHMIO HA Hay4YHO-
TEXHUYECKMI MPOrpecc CONoCTaBMMO C BEANYANLIMMMN HayYHbIMK CBEPLUEHUAMM YeN0BEYECTBa.
AnekcaHap CtenaHoBuY MonoB cymen 3aBepLInTb TPYA MHOTMX CBOUX NpeALlecTBEHHMKOB. PaboTta
B BoeHHO-MOpCKOM BeloMCTBE, MOHMMaHMe HacyLiHoM noTpebHocTn ®noTta B 6€CNpoBOAHOWA
CUTHaNM3aLMM UK CBSA3U CNOCOOCTBOBANN COCPELOTOYEHMNIO HAaYYHbIX MHTepecoB lMonoBa

Ha 3NEKTPOAMHaMUYecKo Teopuun. I306peTeHnto npeawecTBoBana MHTEHCUBHAA HaYYHO-

nccnepgoBarenibCKan pa60Ta.

[EEE MILESTONE IN ELECTRICAL ENGINEERING
AND COMPUTING

POPOV'S CONTRIBUTION TO THE DEVELOPMENT OF
WIRELESS COMMUNICATION, 1895

On 7 May 1895, A. 3. Popov demonstrated the possibility of
transmitting and receiving short, continuous signals over a distance
up to 64 meters by means of electromagnetic waves with the help of

a special portable device responding to electrical oscillation which
was a significant contribution to the development of wireless

communication.

May 2005
@ INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS

no 6ecnpoBopHoi cBA3M B cagy MuHHOro
oduuepckoro knacca (MOK), Tepputopus
KOTOPOro No3BOAANA Pa3HOCUTb NPUEMHUK
1 nepefaTyvK Ha paccTosiHue 64 metpa. Mpu
3ToM [10oNOB NPUMEHAN NMPUEMHYIO aHTEHHY,
B KayecTBe KOTOPOW 1CMoNb30Banach BepTu-
KanbHas NPOBOMIOKA ANVHON 2,5 meTpa.

Ha 3acepanun ®usnyeckoro oTAeneHus
Pycckoro du3nKo-xMMmUyecKoro obuiectsa
(®0 P®XO) 25 anpens (7 mas) 1895 roaa
AnekcaHap CrenaHoBMY npouyuTan Aoknag
06 n306peTéHHOM MM npubope M npope-
MOHCTpMpoBan ero B Aencteun. Mucbopma-
LMsA 0 fOKnage noasunacb B rasere «KpoH-
WTAATCKMIA BeCTHUK» oT 30 anpens (12 mas)
1895 roaa, rae yxe 6b110 OTMEYEHO, YTO oS-
BMIOCb HOBOE CPEACTBO CBA3M, U B NPOTOKO-
Ne B aBrycToBckoM Homepe XypHana POXO,
MMEBLLIEro MeXAyHapOoAHYI0 PACChIKY.

Mpu npoBefeHWn onbITOB 6bina 06Ha-
pyXeHa  YyBCTBUTENbHOCTb  NPUEMHU-
Ka K atmocdepHbim paspspam. HemHo-
ro BWAOWM3MEHWB CBOW PaaUONPUEMHUK,
A. C. NMonos npu y4actuu M. H. Pbi6KMHa
CKOHCTpyMpoBan cneuuansHolii  npubop
ANs NpuMéma 3NeKTPOMarHUTHbIX Koneba-
HUI aTMOChepPHOro NPONCXOXKAEHUA, NO34-

Hee Ha3BaHHbIN rpo3ooTmMeTynKoMm. C nions
1895 roga rpo300oTMETYMK KCNOoNb30Ban-
cA A8 MEeTeoposormyeckux HabnogeHuii B
JlecHom uHctutyTe B MeTepbypre u ans us-
y4yeHus aTMocdepHbIX NoMex paanonpuémy
B naboparopuu MOK.

PesynbTatbl uccnefoBaHmin 1895 roga Halunm
oTpaeHue B cTatbe «Mpubop ans obHapy-
EHUA U DErncTpMpOBaHUA INEKTDUYECKUX

KonebaHwuin», HaneyataHHoi B N2 1 XypHana
P®XO 3a 1896 roa. AHHOTaLUK 3TON CTaTbk
Obiny NepeBedeHbl HA OCHOBHble eBponen-
CKMe A3bIKM (@QHTANACKWIA, dpaHLy3CKUn 1
HemeLKuin). Co30aB KOrepepHbli NPUEMHUK,
MonoB NOCTPOWA NepPBYIO B UCTOPUN CUCTEMY
6ecnpoBoaHOi CBA3U. Ha MOMEHT co3aaHus
ero cxema obnagana MMpPOBON HOBM3HOM.
CBoeit ny6nuKaumein NMonos «nogapun» 13o-
GpeTeHne mupy, No3sonun CBOo6OAHO BOC-
NpPOM3BOANTL 1 KONMUPOBATb €ro APYrMM UC-
cnefoBaTensm — NMOHepam PaaMOTEXHUKM.
Hago oTmMeTuTb, 4TO BONPOC O NaTeHTOBaHWK
annaparypbl faxe He CTaBWUICA, BBUAY TOrO
yt0 y MonoBa He 6bIN0 BO3MOXHOCTU U yC/I0-
BWI N1 OpraHu3aLnm e€ nponsBoacTBa.

CUTHAN BE3 MPOBOIOB

B AnBape 1896 roga o CO3jaHHON UM cu-
cTeMe nepejadyn curHanoB 6e3 NpoBOAOB
MonoB aonoxun B KpoHWTaATCKOM OTAene-
HuM VimnepatopcKkoro Pycckoro TexHuye-
ckoro o6uwectsa (MIPTO), YuneHamu KOToporo
B OCHOBHOM Gbinu oduuepsl Mopckoro Be-
aomcTea. B mapte 1896 roga Monos u Pbib-
KWUH OCYLLeCTBUAN nepeaayy v nNpuém cnos
«Heinrich Hertz», 3apernctprpoBaHHbIX Te-
nerpacHbiM annapatom Mop3e mexay 3aa-
Huamu [eTepbvprckoro VHuMBepcuTeTa Ha
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Iifdicreic cefi np 1M NpoCTHP -
OTE HIDHETHCIHHATO THCAA, NpH cOGU0AENH crbayomuxs. yeaomifi:
1) EHCTOEHOM YIMATH NOULTMHE 33 OpEEMACIO He noaawhe
¢ I Han ﬁ'd' 2) npnBeieifin OIHATCHHATD H30GpE-
Tewin nn akfcrsic ss Poccn W mpescTamgcnin 0 ceNh Bh
Oratan TpouniseniocTs yA0cTOsEpenin NOAICHAMATO. Bavah=
crea ne noamche (VU AaewBa 1906 roma
TlpamsreancTso He PYSAcTCH HH BhL  OpIORAACHHOCTH
plrenift ny ifi Hi BB moanrh
OHEXE, MO BHOIAGER CEO TATEHTZ JMOub yrocrombpmers, >
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paccrosiHuM 250 MeTPoB, OAHAKO NoAPOGHbIX NyGAMKaLMil No fLOKNa-
Aam 06 3Tom He 6blno. Hago OTMETWTb, YTO MPU NOCTYNAEHWN Ha
cnyxOy B TexHnyecKoe ydmnuiie MopcKkoro BeaomcTea, rae
OH 3aHMMan WTaTHYI0 AOMKHOCTb NpenojaBaTens 3nek-
TpoTexHuKM ¢ 1890 no 1899 rog, A. C. lonoB aan KnAT-
BeHHoe 0653aTeNbCTBO O HepasrialeHn CBeAeHN],
NPeACTaBAAIOLLMX BOEHHYIO TalHY.

BecHoi 1897 roaa Gbina nonyyeHa yctoruvsas pa-
avotenerpadHas CBA3b Ha paccToaHUM 600 MeTpoB
mexay 6eperom u Kopabnamu B KpoHwwTagrckon
raBaHu, 1eTOM — Ha PacCTOAHUU O 5 KUNOMETPOB
mexay kopabnamu. [Mpy 3Tom B Xoe UCMbITaHWI Bblo
06HapyKeHo OTpayeHVe paavMoBONH NOCTOPOHHUM Me-
Tanamdeckum Tenom (kopabném), nonaswmMm Ha Npsmyio
JIMHWIO MEXAY NepeaaTynKoM 1 NPUEMHMKOM, YTO 6bino oTpa-

XeHo B oTyéTe [onosa.

B utoHe 1897 ropa B xypHane «The Electrician» nossunacb ctatba
rMaBHOTO MHXeHepa Tenerpados BenukobputaHuu B. T. Mpuca, B Ko-
TOpoi BnepBble Gbiia onvcaHa annaparypa . MapKoHu, Ha KOTopyto
6bi NoNy4YeH BPUTAHCKUIA MATeHT.

BoictynneHue B. Mpuca u ny6namkauus nateHta MapKoHu aanu BoO3-
MOXHOCTb [lonoBy (C pa3speleHns KOMaHAOBAHMA) BbICTYNUTb
B 1897 rogy nepepj pasnvyHbiMW ayauUTOPUAMK C AOKNAAAMU O pe-
3ynbTaTax CBOMX paboT 1 CpaBHEHUM UX C pe3ynbTaTamu, NOJTyYeHHbI-
Mu MapKoHu.

Wcnbiranma annapatypbl Ha cyaax bantuiickoro n YepHomopcKoro
hnoToB NpoBOAMNUCH exerofHo ¢ 1897 no 1903 rog. B Hauane ae-
rycta 1899 roaa nog pykosogcteom [lonosa B Bo3ayxonnasaTtenbHOM
napke nog MeTepbyprom NpoBoAMAMCH OMbITbl PAAMOCBA3N C BO3AYLL-
HbIM LIAPOM.
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C 1898 ropia aKTMBHOE y4acTue B NpoasuKeHnn nsobperteHus Mo-
noBa NPUHAN GpaHLy3CKU NpeanpuHUMaTeNb U HxeHep I. [io-
KpeTe. Monb3yscb ykasaHuammu NMonosa (MHTEHCMBHAs Nepenucka
Benacb ¢ 1898 no 1904 roa) v BO3MOXHOCTAMM CBOei macTep-
cKom, [lloKpeTe BbiNyCcKan annapatypy AnsA CyLoB no 3aka3am Mop-
cKoro BegomcTtea Poccum n ans dpaxuy3ckoro dnorta.
Bblaatowmmcs cobbiTvem B AaNnbHENLWEM Pa3BUTUN PaANOTEXHUKN
ctano usobpeteHue A. C. NMonosbiM NepBOro B MUPE IETEKTOPHOTO
NpUéMHMKa — «TeneOHHOro NPUEMHUKA AeneLl», Ha KOTOPbINA OH
nonyy4un nateHTol B Poccun, ®panuun, bputanuu, benbrun, LLisei-
uapun, CWA, NcnaHum, Utanun. OCHOBHbIM 31€MEHTOM HOBOTO
NPUMEMHMUKA CTaN YCOBEPLIEHCTBOBAHHBIN Korepep — NepBbli Kpu-
CTaNINYeCcKNn anos.

[TOMNMOB CIMACAET PbIBAKOB
TenedoHHbIN NPUEMHUK Aenel Obin BNepBble NPUMEHEH Ha 47-Ku-
JIOMETPOBOI paanonuHuu mexay octpoamu Kytcano (r. Kotka,
OuHnsHans) v Tornang B PMHCKOM 3anMBe, NOCTPOEHHON B Ha-
yane 1900 roga ans o6ecneyeHus paboT No TMKBUAALMM aBAPUN
Ha 6poHeHocue «leHepan-agmupan AnpakcuH», BbIGPOCUBLLKM-
Csl Ha KaMHY B pe3y/ibTaTe HaBUraLMOHHO OWNBKKU. PaguonmHus
ycnewHo agencrsoBana 84 aHs. lNepsas e paguorpamma, nepe-
AaHHaA C e€ NOMOLLbI0 Ha NMOMOraBLUMiA B 3TON onepaunun nepo-
Kon «Epmak», No3BoMMNa CNacTu %U3HU PUHCKMX pbibaKoB, yHe-
CEHHbIX B OTKPbITOE MOpe Ha OTOpBaBLUENCA NbAuHe. YcnewHas
pabota paguonMHuM onpeaennna NpUHATAE annaparypsl 6ecnpo-
BOJIOYHOW Tenerpacduy Ha BOOPYKeHUe CYA0B BOEHHO-MOPCKOro
dnota u cnocobcTBOBana opraHusaumm B 1900 rogy B KpoHuwras-
Te MacCTePCKOM N0 PEMOHTY 1 U3rOTOB/EHUIO KOpabenbHbIX paano-
CTaHuumM.
Ha MexayHapozaHo npomblwieHHon BbicTaBke 1900 ropa B MNa-
puXe, rae AeMOHCTPUPOBANUCL annapartypa 6ecrnpoBONOYHON
Tenerpacdumn noa mapkoin «Popoff — Ducretet — Tissot» u rpo3so-
OTMETYMK, U3roToBeHHbIn B KpoHwraare, Monos 6bin yao-
cToeH bonblioi MeHHON 3010TO Meaanu.
BecHon 1901 roaa A. C. MonoB npuHan npeanoxe-
Hue H. H. KauanoBa, AMpeKTopa JneKTpoTexHu-
4eCcKoro nHcTutyta nmneparopa Anexcanapa lll,
3aHATb 0CBOBOAMBLIYIOCA JOMKHOCTL Npodec-
copa ¢u3nkn. OaHaKo 1 nocne nepexoga B 3TN
[Tonos ocTtaBanca uneHom MopcKoro TexHuye-
CKOro KomuteTa v BnaoTb A0 1905 roaa aktve-
HO 3aHMManca BONpPoCamn PagnoBOOPYXeHUA
60eBbIx cynoB doTa.
C 1904 ropa Monos Ha4yan COTPYAHMYECTBO C thup-
Mow «AO PyccKue aneKTpoTexHuyeckue 3aBogpl ,Cu-
MeHC U Tanbcke*» 1 repmaHckum O6uiectBom 6ecnposo-
noyHoii tenerpacdun Telefunken, opraHnsosaslivmu B Metepbypre
Npou3BoACTBO «NpMbBOPOB BecnpoBonoyHon Tenerpacdum no cu-
cteme npodeccopa A. C. NMonoea u repmaHckoro Obuiectea bec-
nposonoyHon Tenerpacun Telefunkenx. Bbin 3aknioyeH fJorosop,
COrnacHo KoTopomy nNpubbinb OT NPOM3BOACTBA annapatypsl Aenu-
Nnacb NOPOBHY MeXAY TPeMs ero y4acTHUKamMm.
MocnepHuii rog #msuu A. C. Monosa Gbl1 OMPaYEH neyanbHbIMM
UTOramu PyccKO-INOHCKOM BOMHbI U ApamaTMyeckumm cobbitus-
mu pesontouun 1905 roga. Monos Taxeno nepexusan rubensb Ha
BOVIHE MHOTMX CBOMX Y4E€HUKOB 1 Konner no MMHHOMY Knaccy, Apy-
X XOPOLLO 3HAKOMbIX eMy (hNOTCKUX 0uLLepoB. B ux uncne 6bin u
aammpan C. O. MakapoB, aKTVBHbI CTOPOHHUK BHEAPEHNUsA Pafno
Ha note, nornbLmnii B nepBblie MecsaLbl BOWHbI BMECTE CO CBOVM
thnarmaHckum Kopabnem — 3ckagpeHHbiM 6poHeHocuem «[leTpo-
NaB/IOBCK», MOJOPBABLUMMCA HA AMNOHCKMX MUHAX.



B cenTtabpe 1905 roga A. C. Monos 6bin M36paH Ha fOMKHOCTb AUPEK-
Topa 3TW. CoBeT MHCTUTYTa NoAAepan TpeboBaHus cBo6oabl cobpa-
HUIA, CNIOBA, AEMOKPATUYECKNX NPeobpa3oBaHumii: Gbio paspeLeHo
nposefeHne cobpaHuii, B CTEHaX MHCTUTyTa NPOXOANAN COBpaHus 1
MUTHHTU. TTONOBa KaK AMPEKTOPA MHCTUTYTA, HAXOAMBLLErOCs B Befe-
Hum MB/, Bbi3Bann B MuHMCTEpCTBO. Yepes Tpu AHA nocne TpyAHOro
pasrosopa B MUHMCTEPCTBE M yrpo3bl 3aKPbITUS MHCTUTYTA y MonoBa
B pe3ynbTaTe HEPBHOrO NepeHanpsHKeHns NPoU3oLLII0 KPOBOU3NUA-
Hue B mo3r. CMepTb HacTynuna 13 sHBapa 1906 roga (31 aexabps
1905 roga no crapomy ctuto). HeommaaHHas KOHYMHA YYEHOTO, KO-
TopoMmy 6b1710 BCero 46 neT, ctana ans Bcex 60MbluMM NoTpsceHnem.
C aHBapa 1906 roaa oH fo/mKeH 6bi1 3aHATb BbIGOPHOE MECTO Npef-
cepatens ®usnyeckoro otaenenHuns u npesumgeHta POX0, yto caupe-
TeNbCTBOBA/IO O €ro BbiCOYaAiiLEM aBTOPUTETE B POCCUMIACKOM Hayuy-
HOM coobuiecTse.

Bonpoc o npuoputete B U306peTeHnn paamo obCymaanca npaxtu-
UECKM HempepbiBHO B TeyeHue Bcero XX Bexa. B MemopuanbHom

PERSON

my3ee A. C. NMonoa CaHKT-MNeTepbyprcKoro rocyAapcTBeHHOrO 3/1eK-
TpOTEXHMYECKOTO yHuBepcuTeta «JI3TU» Bbinn cobpaHbl AOKYMEHTbI,
HEONpOBEPXUMO AoKasbiatwlwue npuoputet A. C. Monosa B n30-
GpeTeHnn paamo. HeogHOKpaTHO My3eii nocewany npesuaeHTsl Mex-
[YHApOJHOr0 UHCTUTYTA UHXEHEPOB MO 3NEKTPOTEXHUKE U 3NEKTPO-
Huke (IEEE). Mo ux uHMumMatMBe myseit obpartuica B Mictopudeckuin
ueHTp IEEE c npocb60oit oTMeTUTL NamsATHO fockoi «Milestone» fieHb
7 Mas Kak Bexy B UCTOPWUW pasBUTUA INeKTpoTexHuKu. B 2005 roay
Takan focka Obina yctaHosneHa B CMN6IMATY y Bxoga B Memopuans-
Hblii My3eit-nabopartoputo A. C. Monoea.

WcTopns n306peTeHns, co3faHus U COBEPLUEHCTBOBAHUSA CUCTe-
Mbl paguocBsasu A. C. NonoBbIM OTpaXeHa B AecATKax KHUT U J0-
KYMEHTaNbHbIX COOPHUKOB, COTHAX, CW HE ThiCAYax, CTaTei, BOC-
NOMUHaHWRA, 3cce. OfHAKO HeopAMHapHas NNYHOCTb YYEHOTO, €ro
HayyHoe Hacnefue Mo-NMPEeXHeMy MPUBAEKAT UccnefoBaTenen,
NPOAOMKAOWMX OTKPbIBATb HEU3BECTHble Mpexae noApoBHOCTM
ero 6uorpaduu.

Larisa Zolotinkina, Mikhail Partala

ALEXANDER S. POPOV -
SCIENTIST, EDUCATOR, INVENTOR
OF RADIO COMMUNICATION SYSTEM

TO THE 155TH ANNIVERSARY

The invention of radio communication system by A. S. Popov (1859 — 1906) in its impact on the
scientific and engineering progress is comparable with the greatest scientific breakthroughs
of the mankind. A. S. Popov managed to conclude the work of his numerous predecessors. His
work for the Navy Ministry, understanding of the Navy’s impelling need for wireless alarm and
communication systems promoted A. S. Popov interests’ concentration on the electrodynamic
theory. The invention was preceded by intensive research activities.

IN THE FOOTSTEPS OF HERTZ

From the 1890s A. S. Popov was involved in the reproduction of the brilliant German scientist H.
Hertz (1887 - 1889), who proved the existence of electfromagnetic waves and phenomena related
to them. Popov was familiar with Faraday-Maxwell electromagnetic field theory since his student
time. According to Professor N. N. Georgiyevsky, who was A. S. Popov’s assistant in 1890 - 1894,
“as far back as before 1891, in the narrow circle of the people close to him A.S. Popov voiced an
idea of the possibility to use Hertz's rays for the remote signals’ transmission”.

It is well known that the task of building up the transmitter - source of electromagnetic waves -
was in general solved by H. Hertz. Therefore, the attention of A. S. Popov and many other foreign
scientists was focused on the creation of the receiver. The discovery of metal powders’ ability to
sharply change resistance under high-frequency radiation by the French scientist E. Branly and
further development of these findings by the British scientist O. Lodge gave Popov the required
guidelines for the activities to search for the receiver operation principle and design. A. S. Popov
managed fo solve the problem of building the receiver capable of receiving and recording a se-
quence of varying-length duration. (Which provided, particularly, the possibility of using Morse
code signals.)

In spring 1895 A. S. Popov assisted by P. N. Rybkin conducted experiments on wireless communi-
cation in the garden of the Navy Torpedo School, the territory of which enabled placing the receiv-
er and transmitter at the distance of 64 meters. Hereby Popov applied a reception antenna repre-
sented by a 2.5-meter long vertical wire.
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At the session of the Physics Department of the Russian Physics and Chemistry Soci-
ety on April 25 (May 7), 1895, Alexander S. Popov made a report of the device he in-
vented and demonstrated its operation. The information on the report was published
in Kronshtadtski Vestnik (Kronstadt Herald) newspaper on April 30 (May 12), 1895,
in the note it was marked that a new means of communication appeared, and in the
minutes published in the August volume of the Russian Physics and Chemistry Soci-
ety Journal which circulated not only in Russia, but also abroad.

During the experiments the receiver was found to be sensitive to atmospheric dis-
charges. Having slightly modified his radio receiver A. S. Popov assisted by P. N. Ryb-
kin made a device dedicated to receive atmospheric electromagnetic oscillations
later called a “storm indicator”. From July, 1895, the storm indicator was used for me-
teorological observations in the Forestry Institute in St. Petersburg and for atmo-
spheric disturbance studies at the Navy Torpedo School laboratory.

In 1895 the studies findings were described in the article “Device for Detecting
and Record of Electromagnetic Oscillations” published in vol. 1/1896 of the Russian
Physics and Chemistry Society Journal. The abstracts of this article were translated
into the main European languages (English, French and German). By creating the co-
herer receiver Popov built the first wireless communication system in the world. At
the time of its creation his circuit was the world-class innovation. By virtue of his pub-
lication A. S. Popov “gave” his invention to the world as a “present”, allowed other sci-
entists - radio-engineering pioneers - to freely reproduce and copy it. It should be
pointed out that the issue of the equipment patenting was not even raised because A.
S. Popov had neither possibility nor facilities fo arrange its manufacture.

WIRELESS SIGNAL

In January, 1896, Popov reported his wireless signal transmission system at
Kronstadt Department of the Emperor’s Russian Engineering Society consisting of
mostly Navy officers. In March, 1896, A. S. Popov and P. N. Rybkin transmitted and
received words “Heinrich Hertz” recorded by Morse telegraph set between the build-
ings of St. Petersburg University at the distance of 250 m, however, there were no
detailed publications on these reports. It is worth mentioning that when A. S. Popov
was admitted to the service at the Navy Technical School where he took the position
of the full-time electrical engineering teacher in 1890 - 1899, he gave a sacramental
obligation of non-disclosure of the data classified as military secrets.

In spring, 1897, stable radiotelegraph communication at the range of 600 m was ob-
tained between the shore and ships in Kronstadt Haven and in the summertime - at
the distance of max. 5 km between the ships was established. Hereby during the tests
radio-waves' reflection with a foreign metal body (ship) located at the straight trans-
mitter-fo-receiver line was detected which fact was highlighted in A. S. Popov's re-
port.

In June, 1897, in The Electrician magazine published an article by the Chief Engineer
of Great Britain Telegraphs W. H. Preece, it was the first article fo describe Marconi’s
equipment protected by the British Patent.
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W. H. Preece’s article and publication of G. Marconi’s patent allowed A. S. Popov to
report to the results of his activities and their comparison with those of Marconi to
different audiences (with the commanders’ permit).

The equipment test at the ships of the Baltic and Black Sea fleets were conducted
every yearin 1897 - 1903. In the early August, 1899, under A. S. Popov’s guidance
at the Aeronautical Park near St. Petersburg experiments of radio-communication
with a balloon were conducted.

From 1898 A. S. Popov's invention was actively promoted by the French business-
man and engineer E. Ducretet. Using Popov’s guidelines (intensive correspondence
was conducted in 1898 - 1904) and his workshop facilities E. Ducretet manufac-
tured equipment for the vessels upon the order of Russian Navy Ministry and for
the French Navy.

A. S. Popov's invention of the world's first crystal radio-set - “telephone telegram
receiver” - for which he received patents in Russia, France, England, Belgium, Swit-
zerland, the USA, Spain, Ifaly. The main element of the new receiver was an im-
proved coherer - the first crystal diode.

POPOV RESCUES FISHERMEN

The telephone telegram receiver was applied for the first time at the 47-km radio
line between Kutsalo Island (Kotka, Finland) and Gogland Island in he Gulf of Fin-
land built in the early 1900 fo support the activities on the emergency termination
at the General-Admiral Apraksin Battleship which hit the bottom as a result of the
navigation error. The radio link was successfully operated for 84 days. The very
first radiogram transmitted using this radio line to the Ermak ice-breaker which as-
sisted in this operation enabled saving the lives of Finnish fishermen carried into
the open sea on the torn-off ice floe. The radio line successful operation pre-de-
termined the acceptance of the wireless telegraphy equipment for the Navy ships
and promoted the creation of the workshop for the repair and manufacture of ship
radio stations in Kronstadt in 1900.

At the 1900 International Industrial Exhibition in Paris where wireless telegraphy
equipment was demonstrated under Popoff - Ducretet - Tissof Trade Mark and
storm indicator made in Kronstadt A. S. Popov was awarded with the Big Named
Gold Medal.

In spring, 1901, A. S. Popov accepted the proposal of N. N. Kachalov - Director of
Emperor Alexander I1I Electrical Engineering Institute - fo take the vacant position
of the Professor of Physics. However, even after the transfer to the EEI A. S. Popov
remained a member of the Navy Engineering Committee and until 1905 was ac-
tively involved in the issues of radio equipment of the navy combat vessels.

In 1904 A.S. Popov started cooperation with Russian Electrical Engineering Plants
Siemens and Halske Joint-Stock Company and German Wireless Telegraphy Com-
pany Telefunken which arranged production of “wireless telegraphy on the system
of Professor A. S. Popov and German Wireless Telegraphy Company Telefunken”
in St. Petersburg. The contract was signed according fo which the profit from the
equipment production was split in equal shares between the three parties thereof.
The least year of A. S. Popov’s life was overshadowed by the sad outcome of the
Russian-Japanese War and dramatic revolutionary events of 1905. A. S. Popov
took hard the death of many of his students and fellow-workers of the Navy Tor-
pedo School, other Navy officers he knew very well. Among them was Admiral S.
0. Makarov - an active supporter of the radio implementation in the Navy who died
in the first months of the war with his flagship - battleship Petropavlovsk explod-
ed on Japanese mines.

In September, 1905, A. S. Popov was elected to the position of EEI Director. The
Institute Board supported the demand of the freedom of speech and democratic
reforms, assemblies were allowed, in the Institute walls meetings and rallies were
held. The Director of the Institute which was included in the system of the Minis-
try of Home Affairs was summoned to the Ministry. Three days after the hard con-
versation atf the Ministry and threat of the Institute closure and the resulting ner-
vous stress cerebral hemorrhage occurred. The scientist died on January 13, 1906
(December 31, 1905 Old Style). The sudden death of the scientist who was only 46
was a hard shock for everybody. From January, 1906, he was to take the elective
office of the Chairman of Physics Department and President of the Russian Phys-
ics and Chemistry Society which proves his highest authority in the Russian scien-
tific community.

The issue of the radio invention priority had been virtually continuously discussed
throughout the entire XX century. A. S. Popov Memorial Museum at St. Petersburg
State Electrotechnical University - LETI collected documents irrefutably confirm-
ing A. S. Popov’s priority in the radio invention. Presidents of the Institute of Elec-
trical and Electronics Engineers (IEEE) visited the Museum many times. Upon their
initiative the Museum addressed the IEEE History Center with the request to mark
the 7th of May with a Milestone memorial plaque as a milestone in the electrical en-
gineering development history. In 2005 this memorial plaque was installed at St.
Petersburg State Electrotechnical University at the entrance to A. S. Popov Memo-
rial Laboratory Museum.

The history of A. S. Popov's invention, creation and improvement of radio communi-
cation is described in dozens of books and document collections, in hundreds, if not
thousands of articles, memoirs and essays. However, the extraordinary personality
of the scientist, his scientific heritage still attract the researchers who continue dis-
covering new, previously unknown details of his biography.



COBepLIJEHCTBOBaHVIe cucTembl cBA3N, obecne-
yuBawollee eé ctabunbHoe (yHKLMOHMPOBaHVE
Npy YBENMYMBAIOLMXCA CKOPOCTAX U obObEMax ne-
pesaBaeMoll B ceTU MH(HOPMaLMN U OCHOBaHHOE Ha
BHeapeHun unbPOBbLIX TexHonoruin o6paboTku Bo
BCEX KOMMOHEHTaxX CWUCTeMbl, npeanonaraet B TOM
yucne TeXHUYecKoe MepeocHallueHne cTaumoHap-
HbIX Npuémo-nepeaatolux y3nos. Mpu 3Tom B ycno-
BUAX DYHKUMOHMPOBaHWA pa3BUTON CUCTEMbI CBA3MN
6e3yc/OBHbIMM NPeACTaBAAOTCA NOAXOAbI, npea-
ycMaTpuBalowme noajepxaHve pabotocnocobHo-
CTU TEeXHWUYECKNX CPeACTB CyLIECTBYIOWUX Y3/10B
CBA3M M UX COBEPLUEHCTBOBAHWE Ha OCHOBE NpoBefe-
HUA KOMM/IEKCHON MOAepHM3aLmnu npu obecneyeHnmn
VNH(OPMALMOHHO-TEXHUYECKOI COBMECTUMOCTM BCEX
KOMIMOHEHTOB eAVHON CETU.

Bbinonxaemblin ®ryr «OmMno ,Mptbiw"» Ha Bcex 3Ta-
Nax XU3HEHHOro LMK U3jennii, ot paspaboTku npo-
eKTOB /10 TEXHWUYECKMX HaZ30POB NP 3KcnIyaTaumu,
KOMMeKe paboT BbIABUA PAJ CYLECTBEHHbIX MPo-
61eM, xapaKTepHbIX /17 Y3/10B CBA3M, MOAEPHU3aLNs
KOTOpbIX MpejnonaraeT BO3MOXHOCTb WUCMO/b30Ba-
HUA KaK AeMCTBYIOLIEro napKa TeXHUYECKNX CPeACTB,
TaK 1 HOBOI COBPEMeHHOIA annapaTypbl npu obecne-
YeHUM BYHKLMOHMPOBAHUA y31a B eAUHONM cucTeMe
ynpasneHus. K Takum npo61emMaM MOXKHO OTHECTH:

— CNOXHOCTb AeNCTBYIOLWEN CUCTEMbI YIPaBAeHUA U,
B pAfle Cly4YaeB, HEBO3MOXHOCTb €€ onepaTUBHOM A0~
paboTKu NPy M3MEHeHWM cocTasa y3na CBA3W WAV Npu
nocneayioLieii ero MOAepHU3aLNK;

- OrpaHyyeHHble BO3MOXHOCTU NPUMEHAEMbIX LieHTpa-
NIN30BaHHbIX KOMMYTaLUMOHHbIX GJIOKOB (CTOEK) aHa-
JI0roBbIX MW LUMGHPOBBIX KAHAOB, YTO Hanaraet orpa-
HUYEHWA Ha KOIMYECTBO KOMMYTMPYEMbIX KaHaNoB v
BapVaHTOB Pa3MeLLeHNA TEXHUYECKNX CPeACTB y33;

- Hannumne 6onbLIOro 06bEMa NPOTAKEHHBIX Kabenb-
HbIX JIMHUI BHYTPWY3/10BOW CBA3M, He obecneuynBa-
towmx TpebyeMoli Haa&xHocTU paboTbl B CKOpPOCT-
HbIX CUCTEMax aBTOMAaTU3VMPOBAHHOIO YNpaBieHUs,
a TaKXKe BbICOKasA CTOMMOCTb U CNIOXKHOCTb paboT no
VX 3aMeHe Npu NpoBeJeHNI MOAEPHU3ALMM y31a 1 No-
cneaytoLei aKenayaTauum (pemMoHTe).

AHanm3 BbIsiBNEHHbIX NPO6AEM, BbIMOJAHEHHbIN cre-
uvanucTamy NpeanpuATUA, HemocpeiCTBEHHO Mpo-
BOAMBLUMMU MyCKO-HanafouHble paboTbl Ha psage
00bEKTOB, NO3BO/IAET KOMIMIEKCHO MOAXOANTD K UX pe-
LIEHUIO, HaYMHan ¢ 3Tana pa3paboTKu 3TUMK creuma-
JIMCTaMun NpoeKTa KOHKPETHOro y3na Ao caaun pabot
3aKasuuKy.

Ha ocHoBe npopaboToK pasnnyHbIX BapuaHTOB No-
CTPOEHWUA COBPEMEHHbIX Y3/10B CBA3W Ha Npeanpus-
Tun pa3paboTaH aBTOMaTU3MPOBaHHbIV NPOrPaMMHO-
annapatHbli Komnnekc (AMAK), npeactasnsiowmii
coboii rMbKo KoHpUrypupyemyto cuctemy, obecrne-
4MBAIOLLYI0 BO3MOXHOCTb aBTOMaTU3auum ynpase-
HWA BCEM KOMMIEKCOM TeXHUYECKUX CPeAcTB y3na
(pericTBYIOWMMY U BHOBb yCTaHaBJMBaeMbIMUK) CO-
OTBETCTBYIOLWMMMN agantepamu, npu hopMupoBaHum
HeoBXOANMBIX KaHasI0B CBA3W Y KOHTPOJIE BeieHWs ce-

Bnaaumup bepe3oBckui
leHepanbHbin gupekTop OAO «OMCKOe Npon3BoOACTBEHHOE 06benHeHre «MpTbil», KaHA. TEXH. HayK

PASPABOTKA N MOAEPHU3ALNA
MPUEMO-NEPEJAIOLLNX Y310B CBA3N
C NIPUMEHEHWEM COBPEMEHHDbIX
CNCTEM YINPABNEHNA TEXHUHYECKUMU
CPEACTBAMMU

aHCOB C 0fiHOr0 paboyero MecTa ieXypHOro no CBA3W.
Mpu 3TOM 06GecneymBaeTcs BO3MOXKHOCTb CBOOOAHO-
ro pu3nYecKoro pasMeLleHns TeXHUYECKNX CPeACcTB
y3/a Ha pa3NnyYHble PacCcTOsAHMA 3a CYET npuMeHe-
HWA HeJOpOroro 1 HafEXHoro ceteBoro o6opyaosa-
HWS, BKITIOYEHHOTO B eAuHyto ceTb Ethernet ¢ nonHbIM
eé pe3epBUpOBaHMEM, MO KOTOPOI OCYLLECTBAAETCA
ynpasiieHve, nepesaya aHHbIX U peyu.

MpuHUMN opraHM3auMmn CBA3W, peasn30BaHHbIN B
ANAK, onvipaetcsi Ha cneuuanbHo pa3paboTaHHbIi
TPaHCMOPTHbI NMPOTOKOA CTbIKOB, 06ecneunBaroLWmii
3aLMTY OT HECAHKLMOHNPOBAHHOIO AOCTYNa B cUcTe-
MYy 1 KOHdUAeHUMaNbHOCTb Npy paboTe Mo NakeTHbIM
ceTAM 06LLero nosb30BaHNA.

CucTema ynpaBieHVsi KOMMyTaLMel U cepBMCcaMm AB-
NAeTCA NOMHOCTLIO pacnpeaen&HHon, BnaoTbL A0 OT-
[leNIbHOT0 aAanTepa, Npy 3TOM OTCYTCTBYET KaKoi Obl
TO HU BbINO LLEHTPabHbIA KOMMYTaALMOHHBIN 60K, a
ynpaB/ieHVe MOXeT OCYLLeCTBAATLCA C 06Oro Kom-
nbtotepa (APM) npv BBoAe COOTBETCTBYIOLLEr0 NApons.
Takum o6pa3om obecneunBaeTca «ropayee pesepsu-
poBaHve» B y3/e ynpaBieHns U CHAMAeTCA Ko4eBoin
BOMNPOC NOBbILEHNA HAAEKHOCTU B CUCTEME.

H TUNOBAACTPYKTYPATMOCTPOEHMA ANAK
HAY3JIE CBA3U

COMMUNICATION SYSTEMS AND FACILITIES

B COCTAB AMNAK BXOAAT:

+ ajanTepbl TEXHUYECKNX CPeACTB y3/1a CBA3M;

+ kommyTaTopbl Ethernet;

- aBTOMaTtM3upoBaHHoe paboyee mecto (APM) ge-
XYPHOTO M0 CBA3M;

+ aBTOMaTM3MpoBaHHble paboyme mecta (APM) one-
paTtopoB Tenerpaguu.

KomnnekcHas npopaboTKa npoeKTOB Mo MOAepHM3a-

UMM 06BLEKTOB HayMHaeTcA ¢ 3Tana popMUpoBaHuA

TeXHUYECKOro 3ajaHus, rae yunTbiBaloTCA pesynb-

TaTbl OCBU/ETeNIbCTBOBaAHNA 06 beKTa crneunanmcTa-

MU NpeAnpuUATUA N aHanu3npytoTca TpeboBaHunsa 3a-

Ka34uka no ocobeHHOCTAM OpraHu3aLun cBAsn.

Ha ocHoBe 6Ga3oBoro coctasa AMAK ¢dopmupyet-

CA MoJHbIN Habop TexHUYecKnx cpeacTs. Mpeanpu-

ATWe obecneuynBaeT W3roToBfieHWe anmnapaTtypbl

1 060pyA0BaHUA, MPOBOAUT MOHTaXHbIE U MYCKO-

HanagouHble paboTbl, pewaeT npobnembl conps-

KEHUA CO BCEMU TEXHUYECKUMU CpeACcTBaMy, ycTa-

HOBJ/IEHHbIMU Ha y3Je, 1 NMPOBOAUT MUCMbITAHWA Ha

o6beKTe Mo COrnacoBaHHON nporpamMme, obyyeHne

nepcoHana.

Apantep

TeXHNYeCKnX cpeacTBs
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ecaarpes (AMAK)

OAO «OMIMO «UpTbiwm»
Poccus, 644060, Omck, yn. lypTbeBa, a. 18

Ten.:+7 (3812) 448-601, +7 (3812) 448-546

E-mail: irtysh@irtysh.com.ru
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TEXHOJIOT W

CraHucnas KoBanbckui

BE3ONACHOCTI:
OT MUHOWCKATENA [0 PAC

B coBpemeHHOM Mupe KaK ans

Hy»/ 060pOHbI M 6e30NacHOCTH, TaK

U ANns cyryb6o «MUPHbIX» CUTYaL Ui
BO3pacCTaeT 3HaYeHNe BbICOKOTEXHUYHbIX
cneucpeacTs, NpeaHasHayeHHbIX Ans
YMEHbLLEHNSA CaMbIX Pa3HbIX PUCKOB,

OT TEPPOPUCTUYECKON Yrpo3bl 10
TEXHOTeHHbIX NPo6nemM 1 NocneacTBUi
CTUXUIAHBIX KaTaknn3moB. CoBpeMeHHasn
3NEKTPOHUKA, TeNeBU3NOHHbIE

W pagMocucTembl, CpeAcTBa HabnoaeHus
1 CBA3M HENPEPbIBHO COBEPLLIEHCTBYIOTCA
", TEM HEe MeHee, He Bceraa ycrneBatoT 3a

I'IOTpe6HOCTﬂMl/I BpEMEHU. OnbIT npownoro,

«pa3bopbl NONETOB» NOMOratoT 3TOMY
COBEPLLEHCTBOBAHMIO.

« Koraa-1o Knb6epBOIHbI ObINN CLOKETOM
thaHTacTnyecknx punbmos. Ho yxe
HACTyNuA BeK MHPOPMaLMOHHBIX
TEXHONOTUI, NCNONb3YEMbIX B TOM

yncsie 1 B BOEHHOM NPOTUBOCTOAHUN )

MWHbI BCE KOBAPHEE

«Canép owubaetcs oauH pas»,— rnacuT ctapas nocnosuuya. Pabo-
Ta N0 0OHapYXEHWIO B3PbIBYATLIX BELLECTB, @ TAKKE KOHTPONMPY-
emble B3pbiBHble paboTbl, 06e3BpEXKMBAHME OMACHBIX «KNAJ0B»
B 3€MJIe W B3PbIBYATKM B 3[aHUAX U KOMMYHUKaLWAX TpebyloT He
TO/IbKO YeN0BEYEeCKNX YMEHUN 1 HaBbIKOB, HO W, pa3ymeetcs, ce-
PbE3HOM OCHACTKW. [Tpn 3TOM TaKue TexcpeacTBa, Kak MUHOMCKaTe-
m, 3 cyry6o npotheccmoHanbHbIX OPyAWiA canépHoro Tpyaa cranm
NoYTM TOBAPOM HAPOAHOrO NOTPe6AEHMA: UX UCMOMNBL3YIOT NOUCKOBY-
KW 1 Knagovckatenu-nio6utenu. PoIHOK npeanaraet BC& HOBble MO-
AeNu, a UHXeHepHas MbiCib paboTaeT Haf BHEAPEHWEM HOBbIX TeX-
Honorum.

B ycnoBumsax e BOEHHbIX JENCTBUI BaXHa pa3BeAKa MUHHO-B3PbIB-
HbIX 3arpaxaeHunii nepej nepeaHnM Kpaem npoTMBHUKa. OHa BeaEéT-
cA HabnaeHeM 1 NOUCKOM. ns HaBNAeHNUs UCNONb3YIOTCA ONTU-
YyecKue cpeacTea passeaku. ina pasMMHMPOBaHUA — MUHHbBIE Tpasbl
1 Tomy nofio6Hble arperatbl. Ho 06Hapyu1BaTb MUHbI B FPYHTE UK




CHery BO3MOMXHO C MOMOLLbI0 MUHOMCKaTe-
nen. Korpa-to, B 1934 rogy, COBETCKUI UH-
weHep B. b. KyabimoB co3aan nepsbiil Takow
npu6op, a Bo BTopoit MMpPOBOI €ro ye unc-
nonb30Bann BCe BOEBaBLUNE apMUU.

B KpacHoit Apmun Gbinu pacnpocrpaHe-
Hbl NEPEHOCHbIe UHAYKLMOHHbIE MUHOWUCKA-
TeNu, Hanpumep BbICOKOYACTOTHbIA MWHO-
nckatens BMM-625 B2. B cocras npubopa
BXOZLMNN: MONCKOBAsA PaMKa, reTepOANHHbI
610K, Kabenb, COEAMHAIOWMA MOUCKOBYIO
pamKy C reTepoauHHbIM 610KOM, pa3bop-
Has WTaHra, rofoBHble TenedoHbl, UCTOYHU-
KW MUTaHUA, PacnosioXeHHbIe B LePEBSAHHOM
AlWMKe U coeaMHEHHbIE Kabenem c retepo-
AVIHHBIM 610KOM, 1 3anneyHblil Yexon, npea-
Ha3HaYeHHbIN ANA YNaKOBKM BCEX YacTen
MUHoucKaTensA. Cenyac 0fHUM U3 OCHOBHBbIX
WwTaTHbIX MuHouckatenen B BC PO sBnsert-
CSl COBPEMEHHbIA NepeHOCHOW MHAYKLUMOH-
HbIA MUHOUCKaTens MMI-2, npeaHa3HayeH-
Hblii 418 NOMUCKa U 0BHAPYKEHUs B FPYHTE W
BOJE MWH C METaNIMYECKUM MM nnacTmac-
COBbIM KOPMYyCOM, COAEpalMmM MeTaniun-
YyecKkue petanu.

EcTb «KOBapHbIE» MUHbI, TOUCK KOTOPbIX TPe-
6yeT HoBbIX MeToA0B. OANH M3 NOAO6HbIX Me-
TOAOB — NpPMMeEHeHWe reopafapos. Hanpu-
mep, pa3paboTku Takux Npubopos BeayTcs
B VHctuTyTe npuknagHon dusmkn HAH Be-
napycu, y4€éHble KOTOPOro BbIMIPany Mexay-
HapOAHbIA KOHKYPC Ha NPOEKT No 06HapyKe-
HUIO U MAEHTUDUKALMU NPOTUBOMNEXOTHBIX
MAACTUKOBLIX MWH Yepe3 MeXAyHapOoaHbIi
Hay4YHO-TexHMYecKmnii ueHtp (MHTLY).

K coxaneHuto, camas BbICOKOTOYHAA TEXHU-
Ka He AacT HyxHoro 3ddekTa 6e3 nogen —
npodeccnoHanos, cneuynanuctos. B Poc-
cin ectb npobnema: B NocieaHue rofbl
WO COKPALLeHNe UHKEHEPHO-CanEépHbIX
BOWCK. BmecTe ¢ TeM 06Lien3BeCTHO: TaKOro
poAa nNpodu HyXHbI FOCYAapCTBY HE TONbKO

SECURITY AND SAFETY

{ PacnpocTtpaHeHne

nepcoHanbHbIX YyCTPOMCTB
CBA3U C BUAEO- U
oToKamepamu No3BonseT
maccam noaei Habnwaars
3a COObITUAMU B peasbHOM
BPEMeH, B TOM Yuncne

B yAaN€eHUM OT 30HbI
KOH(DNMKTA

B YCNI0BUAX BOWHbI. BblBalOT Upe3BblyaiHble
cuTyaumu, a Kpome TOro, 4acto 3TOT OMbIT
BOCTpebOBaH Npu NpoknagKe KOMMyHUKa-
LMiA, CTPOUTENBCTBE JOPOT U T. A.

HEAPEMMIOLLEE OKO

K cowaneHuto, cyuiectByer Hemano npume-
poB, Koraa B Gbiible oAbl AOCTUXEHUS OTe-
4eCTBEHHbIX WHXEHepoB TOPMO3WIUCb, YTO
BMECTO NPOpbIBA U NEPBEHCTBA NPUBENO K OT-
cTaBaHuio. Tak, B 1970-e rogpl neHuHrpag-
CKMe cneuuanuctbl paspaborany Bugeokame-
pbl HabnogeHUs, aHANOroB KOTOPbIX ellé
He Gbino Ha 3anage. Ho 3Tv 3acekpeyeHHble
pa3paboTky 6bI10 HEBO3MOMHO 3anaTeHTo-
BaTb, pe3ynbTaT — CPeACTBa BUAeoHabnofe-
HUS NPULLAN YIKE UMMNOPTHbIE.

TaK Ha3blBaeMoe «OXpaHHoe TeneBuaeHue»,
TeM He MeHee, pa3BMBAETCA Uy Hac. Bcé yaue
MCMONb3YIOTCA MOBOPOTHbIE BUAEOKAMEpbI,
B TOM 4mMcie CKOpoCTHble. CNeKTp UX UCnonb-
30BaHUA WWPOK — OT XWbIX 34aHNN U NPOU3-
BO/JCTBEHHbIX NOMELLEHNI 10 PEXMMHbIX 06b-
€KTOB. Y HUX eCTb LeNbll psA NpenumyLLecTs
nepep CTaTM4eCcKUMM BUAEOKaMepamu.
Kamepbl BugeoHabniofeHns, a Takke pas-
NINYHbIE PAMKM ANA BbIABNEHUA HELUTATHbIX
NpeAMETOB, MOIyLIMX CO34aTb yrpo3y 6e3o-
MacHoOCTW, CTanu cenmyac NpPUBbLIYHOW aTpu-
GYTMKON a3pONoOpTOB M BOK3anoB, oduuU-
aNbHbIX YYPEXAEHWA M MeCT MacCoBOro
CKOMNEHNA Ntoaen.

YA3BMMOE KMBEPIMPOCTPAHCTBO

OfHaKO COBPEMEHHOCTb MOPOXAAeT BCE
HOBbIE 1 HOBbIe BbI30Bbl. Koraa-To knbepsoii-
Hbl ObINM CIOXETOM (haHTacTUYeCKUX HKUnb-
MOB. Ho yxe HacTynun Bek MH(OPMALMOH-
HbIX TEXHO/IOTUI, UCMO/Ib3YEMBIX B TOM Yucie
M B BOEHHOM MNpOTUBOCTOSIHMM. Hanpumep,
B CLUA naBHO oco3Hanu nofobHble yrposbl,
KOrfia rocyAapcrea, He sBAAIOWMECS IKOHO-

MUYECKMMW WA BOEHHBIMU NnuAepamm, a To
1 BOBCE He rocyapCTBEHHbIE CyOBEKTbI MOTYT
€03/1aBaTb BOOPYXEHWA, paHee AOCTYMHble
VWb CBepxaepxaBam. AMepuKaHCKune aHa-
NITUKN CYMTAIOT, YTO Onepaumun B KOCMoce 1
KMBEpNPOCTPAHCTBE YIKE CTAHOBATCA HEOTb-
€M/1EMOI YaCTbI0 BOOPYIKEHHON 60PLObI.
Mo6unbHbIe TEXHONOMUM YCKOPSIOT 0OMEH WH-
dopmaumeit, a pacnpocTpaHeHWe nepcoHanb-
HbIX YCTPOWCTB CBA3M C BUAEO- U DOTOKame-
pamu no3BonsieT maccam oaen Habntoaatb
3a COOLITUAMU B peanbHOM BPEMEHU, B TOM
4nchne B YAANEHUM OT 30HbI KOH(DIMKTA. BaxHa
1 3aBUCMMOCTb COBPEMEHHOW MHDPACTPYKTY-
pbl oT VIHTepHeTa, 4TO NpW BCEM NO3UTKBE AB-
naetca aktopom yassumoctn. CLUA ceivac
co3gatot Joint Force 2020, koTopble ByayT 3a-
WMLWATh MX CTpaHy OT 3Tux yrpo3. Mporpam-
ma bynet feiicTBoBaTb B pamKax KoHuenyum
rnobanbHO MHTErpUPOBaHHbIX onepawuit. 3o
cepb&3Hoe HanpaeneHne, Ha kotopoe Coeamn-
HeHHble LUTaTbl He yaneloT cun 1 GUHAHCOB.
B Poccuv Toxe 3agymanumch Hag MHGopmauu-
OHHbIMU TEXHONOTUAMYM Ge30nacHOCTU. YneH
BoeHHO-npomblIwneHHon komuccumn Kropb
llepemeT cunTaeT, YTO Ha MpeANPUATUAX
060pOHHOrO KOMMAeKca cutyauus ycyry6-
NSIeTCsA 3acMbem 3anagHbix v Boobue nHo-
CTPaHHbIX MPOAYKTOB, @ 3TO BO3MOXHOCTb
yAANEHHOro A0CTyna K cuctemam, BbiBeje-
HUs 060pYAOBaHUS W3 CTPOS AUCTAHLMOH-
HbIMK MeToAamu v T. A. Mepamun no cHuxe-
HUIO PUCKOB, NO MHeHuto Lepemeta, moryt
CTaTb: BHeApPeHMe OTe4YeCTBEHHbIX nepeno-
BbIX HAPabOTOK, MCMNONb30BAHME NPOrPAMM-
HbIX KOMMOHEHTOB C OTKPbITbIM MCXOAHbIM
KoZLOM, ayauT 6e3onacHoCcTU 1 cepTuduKa-
UMA MHOCTPAHHOW NPOAYKLMWN, NOCTOSHHbBIN
aHanu3 3aWmnWEHHOCTH, KOHTPOMb U MOHU-
TOPUHT 6€30MacHOCTU. A TaKKe MaKCUMallb-
Hoe CTUMYNMpOBaHMe CO3AaHWA U pas3BUTUA
oTeyecTBeHHbIX UT-kopnopauuil.
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HE CAENATb E,CWIHCTBEHHOVI OLLINBKN

Pa6oTa CNOMHbIX CUCTEM — Pe3ynbTaT JOCTUMHEHMIA, HO U OMbIT Tpa-
reguii. Ha namsatu cnyyain B 2008 rogy € aTOMHOMN NOABOAHOW NOA-
Kol «Hepna» B finoHCKOM Mope. HecaHKUMOHMpoBaHHO cpaboTtana
cucTeMa NOXapOoTyLIEHUs, 1 B pe3ynbTate Bbibpoca rasa hpeoH-112
HaxoauBlMecs Ha GOPTY MoayM NOAYYMNM CepbE3Hble OTPaBEHUA.
Morn6nu 3 BoeHHOCAYXALLMX U 17 rpasaaHcKmx auu. MpudnHa Kara-
CTpobl — He TONbKO B HECOBEPLLIEHCTBE CUCTEMbI, HO U B NPECNOBY-
TOM YeNoBeYeCKOM (haKTope — MAFKO FOBOPSA, He BMNOHE AOTOWHOM
OTHOLIEHUU K NpaBunam 6e3onacHoCTv Ha 60opTy, OTCYTCTBUM AUCLU-
MANHBI N T. 1.

MOXHO roBOpUTb O KOHKPETHbIX HeJoCTaTKax cMcTeMbl Ha «Hepne»,
HO B L4e10M ceiiyac NoBbILWaoTCA TPe6GoBaHNSA K Ce40BaHI0 XECTKON
noruke AYMT (anropuTMoB ynpasneHus noxapotylweHuem). Heobxo-
AVMMbIY ypoBeHb 06ecneynBaloT 6ecrnpoBOAHbIE CPEACTBA KOMMYHM-
Kauuu, Tpebyetcs o6opynoBaHue, CNoCo6GHOE K MPUHATUIO «CaMOCTO-
ATENbHBIX pelleHnii». Hanpumep, Tak Ha3biBaemas CNpUHKNepHas
CUCTEMA MOXKAPOTYLIEHWA CAaMOCTOATENbHO COBMELLAET MECTO BO3-
HUKHOBEHMA NoMapa ¥ noaayy orHetywatuiero seuwecrsa (OTB), 1o
€CTb peasibHO B3aMMO/ENCTBYET C OKpYKalolileil cpefoil. Takue pas-
paboTKU CO3AaHbl OTEYECTBEHHbIMU CeLuannucTamu.

CylLecTBYIOT HecTaHZAPTHbIE CUTyauUM KaK B YCIOBUAX BOEHHOrO
KOHMNMKTA, TaK U B MUPHOM MU3HM, KOraa 06CTaHOBKA HYXIaeTcs B
CepbE3HbIX CPeACTBax KOHTponsA. K Takum cpeactBam oTHoCATCA pa-
AVONOKALMOHHbIE cucTeMbl oxpaHbl nepumetpa (PJ1IC). OHu npesoc-
X04AT N0 3(pHEKTUBHOCTU TPAAMLMOHHbIE LATYMKOBbIE CPeacTBa U
NO3BOJIAIOT 3aLUNTUTL 0GBEKTbI GOMbLIEHA NPOTIHEHHOCTH, MOTYT pa-
60TaTb COBMECTHO C paHee YCTaHOBNEHHbIMI CUCTEMAMMU, BbINONHATL
CBOU (YHKUMM B COCTaBE UHTETPUPOBAHHOMN CUCTEMbI 6E30MacHOCTM
C BuaeoHabogeHeM 1 TennoBr3opom. Takue cUCTEMbI MOTYT Npu-

« PapnonoKauMoHHbIE
CUCTEMbI OXPaHbl
nepumetpa (P/1C)
NpeBOCXOAAT
no 3chheKTMBHOCTY
TPaAULIMOHHbIE
[aTYNKOBbIE CpeaCTBa
N NO3BONAOT
3alUTUTb 0O BEKTBI
6onbluei
MPOTAXEHHOCTU )
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MEHATLCA B TOM e aBuaLumu — Ana HabofeHuns 3a B3NETHO-NOCAA0Y-
HbIMW M0/I0CaMU. BCe BO3MOXHbIE NEPCMEKTUBbI UCMONb30BAHMA 3TUX
CUCTEM He MOAAAIOTCA NEPEUNCNEHUIO — 3TO MOFYT 6bITb Camble pas-
Hble 0GbEKTbI, B TOM YMCie 0COBOM CTPaTerniecKomn BaMHOCTL.

MAKETHbIE PELLEHW/A

YNOMsHYTble CBMAETENbCTBA TEXHUMYECKOro MNporpecca, OfHaKo,
HeOoTAeNUMbI OT rnobanbHoN Npobaembl — BCE TOTO e YeNoBeyecKo-
ro daktopa. Tak, npu UCMoAL30BaHMW NOBOPOTHLIX BUAEOKAMeEp Ha
orneparopa NoXuTCA AONOAHUTENbHAsA Harpy3Kka no aHanusy otobpa-
Kaemom cuTyauum u noucky Hanbonee MHHOPMATUBHOTO B AAHHbI
MOMEHT 1306paxeHns. Kamepa Tpebyer 60blIero HepBHO-MNCUXO-
NIOTMYeCcKoro HanpsxeHus oneparopa. OTciofa manas CKOpoCTb Mo-
BOpPOTa BUAEOKAMepbl, OrpaHUYeHUs Mo CKOPOCTU nepeaayu ynpas-
NAIOWMX CUTHANOB, HEYA0BNETBOPUTENIbHAA IPrOHOMMKA, HEYAAYHO
BbIGPAHHOE MECTO YCTAHOBKM BUAEOKAMEPDI U Mp.

Kamepa MOXeT He ycneBaTb 3a NepemeLleHUaMU HapylwmMTens, Aa v
B0oOOLLe BO3MOXHA CUTyalMs, KOrga CKOPOCTM peaKkuuu oneparo-
pa 6yaeTr HefOCTAaTOYHO AN ONTUMANbHOMO YNPaBNEeHWUs JHOMCTU-
KOM MM KHOMKamu. OfHAKO ULLYTCA W PelleHns npobnemsl, B Ciy-
yae Kamep 3T0: MCMONb30BaHWE [MKOWCTUKOB MYNLTOB YyrpasieHus
C OnuMeit MPONOPLMOHANLHOMO YBEIMYEHUN CKOPOCTW; OpraHv3a-
ums aucKpetHoro (6e3 BMellaTenbCcTBa oneparopa) ABMMKEHUS NOBO-
POTHOM BMAEOKaMepbl MO onpeaenéHHbIM, 3apaHee HaCcTPOEHHbIM
napamerpam.

MogobHOro poja peleHus AOMKHbI NPUCYTCTBOBATb B paspabor-
Kax NaKeTHo, Yero 6bl 3T0 HU Kacanocb — TYLWEHWUS NOXapoB UK No-
UCKa MUH. [TOTOMY YTO He TONLKO canép ownbaeTcs ofuH pas, HO U
CreLmnannucTbl MHOTUX APYrX COBPEMEHHbLIX BOEHHbIX M rpaM/aaH-
CKUX Npodeccui, n BaXKHO He JONYCTUTL 3TOrO pasa.




Stanislav Kovalsky

SECURITY AND SAFETY

SECURITY TECHNOLOGIES:
FROM MINE DETECTOR
TO RADAR STATIONS

In the present-day world
the role of hi-tech special
equipment applied for
defense purposes and

in purely “peaceful”
situations for the mitigation
of most versatile risks —
from terroristic threat to
man-caused emergency
situations and effects of
natural catastrophes —

is growing. Cutting-edge
electronics, TV and radio
systems, surveillance and
communication facilities are
continuously improved but
still sometimes lag behind
the time demands. Past
experience, “post-mission
debriefings” promote this
improvement.

MINES GETTING MORE AND MORE TREACHEROUS
The old saying goes “a sapper’s lot is clear: he only gets to
make one mistake”. Explosive-detection activities along-
side with supervised blasting operations, clearance of
dangerous buried “treasures” and explosives in the build-
ings and public utilities networks require not only human
skills but also, certainly, good equipment and tools. Such
engineering facilities as mine detectors which used fo
be special-force equipment have now become virtually
consumer goods - they are used by search groups and
treasure hunters. Every now and then new models are
marketed and engineers are busy implementing new
technologies.

In military operations minefield reconnaissance in front
of the opponent’s forward edge is extremely important.
Both look-out and search are used for it. For the look-out
optical reconnaissance aids are used. For mine clearance
minesweeps and similar devices are used. But to detect
mines in the ground or in the snow mine defectors may be
used. The first device of the kind was created a long fime
ago in 1934 by Soviet engineer V. B. Kudymov, and in WW
I it was used by all the armies involved info the actions.

In the Red Army portable induction mine detectors were
wide-spread, for example, VIM-625 V2 high-frequency
mine detector. The device consisted of: a detection cull,
heterodyne unit, cable connecting the defection cull with

the heterodyne unit, demountable rod, headphones, bat-
teries located in a wooden box and connected to the het-
erodyne unit with the cable, and a knapsack to pack all
the mine detector components. Currently one of the main
standard mine detectors in the Russian Armed Forces is
modern portable IMP-2 induction mine detector designed
for the search and detection of mines in metal and plastic
shells (with metal parts) in the ground and in the water.
However, there are “treacherous” mines requiring new
detection techniques. One of such methods is using
ground-penetration radars. For example, research and
development activities of such devices are underway
at the Institute of Applied Physics of the National Acad-
emy of Sciences of Belarus, the scientists of which won
the international competition of the project to detect and
identify anti-personnel plastic mines, the competition
was arranged via the International Science & Technolo-
gy Center (ISTC).

Unfortunately, even the highest-precision equipment will
not give proper results without people - professionals,
experts. In Russia there is a problem: recent years wit-
nessed reduction of the engineer troops. Simultaneously,
it is common knowledge that the state needs such profes-
sionals not only during the war. There may be emergen-
cies, besides quite often this experience is needed in pub-
lic utilities’ lines laying, road construction efc.
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EVER-VIGILANT EYE

Unfortunately, there are numerous examples when
the achievements of Russian engineers used to hit the
obstacles, which instead of break-through and lead-
ership resulted in lagging behind. Thus, in the 1970s
Leningrad experts developed surveillance video cam-
eras having no peers in the West. But the develop-
ments were classified as state secrets and their pat-
enting was impossible as a result our market had fo
import the video surveillance systems.

But still the so-called “closed-circuit television sys-
tems” are developed in our country too. More and
more often tilt video cameras including high-speed
ones are used. Their application range is wide - from
residential buildings and production premises fo se-
cure facilities. They have a number of advantages as
compared fo static cameras.

Video surveillance and application of different culls to
defect abnormal objects potentially threatening the
security have become habitual objects at the airports
and railway stations, places of mass conglomeration
and state institutions.

VULNERABLE CYBERSPACE

However, new challenges arise in the present-day
world. In the past cyberwars were plots of science-fic-
tion films. Now it is the time of information technolo-
gies, including those used in military confrontations.
For example, the USA became aware of this kind of
threats long ago: when states not being economic or
military leaders or even non-state entities may create
armaments which earlier only super-powers could af-
ford. American analysts believe that space and cyber-
space operations are now becoming an infegral part
of the armed confrontation.

Mobile technologies speed up information exchange
whereas the widening application of personal com-
munication devices with built-in video and photo cam-
eras enable lofs of people real-time observation of the
events, including in the areas remote from the conflict
zone. The dependence of the present-day infrastruc-
ture on the Infernet is also important, which with all
the positive factors is a vulnerability factor. The USA
is now creating Joint Force 2020 which is going to

protect the country against these threats. They will
act in the framework of Globally Integrated Opera-
tions Concept for which America spares neither effort
nor expense.

In the Russian Federation information technologies
for security are also a concern. Igor Sheremet, a mem-
ber of the Military-Industrial Commission believes
that in the military-industrial complex plants the situ-
ation is aggravated by the domination of Western and,
in general, foreign products which entails potential re-
mote access to the system, corrupting the equipment
using remote techniques etc. Measures to mitigate the
risks, according to Mr. Sheremet, may include: imple-
mentation of Russian state-of-the-art developments,
use of the software components with open source
codes, security audit and certification of exported
products as well as continuous immunity check, secu-
rity control and monitoring alongside with maximum
encouragement of the creation and development of
Russian IT corporations.

NOT TO MAKE A SINGLE MISTAKE

Complicated systems’ operations is not only a result of
the achievements but also an experience of tragedies.
We can recall the accident with the Nerpa submarine
in the Sea of Japan. Unauthorized actuation of the
fire-fighting system resulted in Freon-112 emission
which led to severe poisoning of the men on board.
Three military men and 17 civilians died. The root
causes of the catastrophe were both the system draw-
backs and the notorious “human factor” - put mildly,
not quite meticulous attitude to the safety rules on
board, lack of discipline etc.

One may speak of the specific drawbacks on the
Nerpa equipment but in general requirements to the
observance of the fire-fighting control algorithms
rigid logic are becoming more and more stringent.
The required level is ensured by means of wireless
communication aids, equipment capable of making
“independent decisions” is required. For example, the
so-called sprinkler fire-extinguishing system. It will
independently match the fire spot and fire-extinguish-
ing agent supply point, i.e. it really inferacts with the
environment. These systems were developed by Rus-

sian experts. There may be non-conventional situ-
ations both during military conflicts and in civil life
when the situation requires serious monitoring fa-
cilities. These facilities include perimeter intrusion
radar systems. They are more efficient than conven-
tional sensor aids and enable protection of longer lo-
cations. They can operate together with the previous-
ly installed systems, perform their functions within
an infegrated security system including a video sur-
veillance system and an IR imager. Such systems may
be applied, for example, in aviation - for runway sur-
veillance. But it is impossible to enumerate all the po-
tential prospects of their application - it may be most
versatile facilities, including those of utmost strategic
importance.

PACKAGE SOLUTIONS

All the examples of the technical progress above are,
however, inseparable from the global problem - the
already mentioned “human factor”. Thus, in case of
using, for example, tilt cameras the operator experi-
ences extra load on the analysis of the situation dis-
played and search of the currently most informative
image. The camera requires a higher nervous and psy-
chological stress of the operator. Hence the low cam-
era rotation speed, limitations of the control signals
transmission rate, poor ergonomics, unfavourable po-
sition of the camera installation etc.

The camera may lag behind the trespasser’s move-
ments, at a high rate a situation is possible when the
operator’s response speed will be insufficient for the
optimum joystick or button control. However, solu-
tions to the problem are being looked for: in case with
the cameras this is the use of control panel joysticks
with the proportional speed increase function; orga-
nization of the discrete (without the operator’s inter-
ference) tilt camera movement along preset routes
(tour, patrol); use of alarm inputs.

Such solutions must be present in the developments
in packages, whatever they relate to - fire extinguish-
ing or mine detection. Because it is not only sappers
who get to make one mistake but also experts from
numerous military and civil areas and it is critical fo
prevent this mistake.

« American analysts believe that space and cyberspace
operations are now becoming an integral part of the
armed confrontation )




SECURITY AND SAFETY

BAPBEP NOJULLYKA OT «KOJIbYYTN-M»

000 «Konbuyra-M» npefctaBuno cBoto HOBYHO pa3paboTKy
«[poTBOTapaHHbIi 6apbep MonuiyKa MofepHU3NPOBAHHbIN»
(NBMM). laHHOE YCTPOICTBO NpPeAHA3HaYeHOo A/1A CO3aHUA
hm3nyecKoro npenATCTBUA NPU HECAHKLMOHMPOBAHHOM Bbe3je
1 Bble3/le TPaHCNOPTHbIX CPEACTB Ha 0COO0 PEXUMHbIE OOBEKTI.

FRcWimaE ROTHMOCTN (ATIT
G 20 i

o HEITIIWVIAIY MDOCE © DESCREMALY
VLN Kawioas 15 monm
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MpoTnBoTapaHHbIl 6apbep Monuiyka BoT yxe 9 net
obecneyvBaeT aHTUTEPPOPUCTUYECKYIO 3aLMTY Ha
Bceit TeppuTopun Poccum. Cpok cnyx6bl - Gonee
10 net, avanasoH pabounx Temnepatyp - ot -50 go
+50 °C anA 6apbepa c 31eKTPONPUBOAOM, a U3je-
JINe C PyYHbIM ynpaB/ieHneM NpaKkTUYecKn He MeeT
HUXXHEro v BepXHero noporos Temneparyp.
CneuunanucTbl 0cobo 0TMeYaloT NPoCTOTY 3KCnya-
Tauum (ycunve, Kotopoe Heo6XOAMMO MPUNOKUTBL
AN OTKPBITUSA W 3aKpbITWA Gapbepa ¢ py4YHbIM npu-
BOAOM,- He 6onee 5 kr). bapbep He TpebyeT fononHK-
TeNIbHOM OYMCTKU OT CHera, BoAbl 1 paboTaeT B Apy-
rMX Heb6naronpuATHLIX MOrOAHbIX yCr0BMAX. BaxHa
1 GbicTpoTa MOHTaXa (2-3 AHs), NpU 3TOM He Ha-
pywaeTcsa AopoxHoe nonotHo u KMIM npogonxaet
(YHKLMOHMPOBATH B LUITATHOM PeXUMe.
Bobinyckatotca 3T Gapbepbl B pasivyHbIX MOAW-
tduKaumsax: ¢ pyyHbiM ynpasneHuem (MBIMNM-PI),
¢ anektponpusogom (MBMM-3M-MA - ¢ nonyas-
TomaTtuyeckum, MBMM-3M-A - ¢ aBTOMaTU4ecKUM
ynpasnenuem, MBIMM - 3M-AP - ¢ aBToMaTn4eckum
ynpaBneHveM Mo pajuoKaHany) u MoaudbuKauus
«JIIOKC». Mo cBoeit HaaéxHocTW, GesonacHoCTH,

109428, Mocksa, yn. 3apaiickas, 4. 47, kopn. 2
Ten.: +7 (910) 476-15-16, dakc: +7 (499) 749 48-89
E-mail: kolchyga@mail.ru

http:\\www.kolchygam.ru

Skype: kolchygam
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ManorabapuTHOCTU M 3CTETUYHOCTU 3TW Gapbe-
pbl MOTYT GbiTb KCMO/Mb30BaHbI B YCIOBUAX FOPO-
7I0B, NPeANPUATUIA, 3HEpreTuyecknx n Hedreraso-
BbIX 00bEKTOB, MPaBUTENbCTBEHHBIX Y PUHAHCOBbIX
yupexzaeHui1, a3ponopToB, 30H 6e30MacHOCTN 1 Mo-
rPaHUYHbIX MYHKTOB, BOMHCKUX YacTel, KOHTPOSIbHO-
NPOMNYCKHbIX MYHKTOB, JOPOXHBbIX LLIO30BbIX NPOe3-
[I0B 1 JOCMOTPOBbIX M/IOLUAAOK.

Bapbep cocTouT M3 ABYX Xene306eTOHHbIX 0rop
1 Ganku, U3roToBAEHHOW M3 NPOGUILHON TPY6bI.
BHYTpu B He€ BMOHTUPOBaHbI 4 HAaTAHYTbIX CTajb-
HbIX Tpoca AnameTpoM 15 MM, pa3pbiBHOe ycunve
Kaxpgoro - 15 ToHH. Mpu TapaHHoM yaape 6anka
B3aMMojenCcTBYeT C KonécaMu 1 nepefHen nogsec-
KON TPaHCMOPTHOrO CPeACTBa, He3aBUCKMO OT ero
Maccbl 1 ckopocTu. PacyéTHas npoyHocTs Gapbepa -
6onee 60 TOHH. CTOMT yyecTb, 4TO pacy€THan nNpouy-
HOCTb OCHOBHbIX Y3/10B NnepejHei NoABECKU aBTo-
mMobuneit mapkn KamA3 1 3UJ1 coctasnseT ot 5 o
16 ToHH. banka Gapbepa OTKpbIBaeTCA U 3aKpblBaeT-
CA KaK HaBCTpevy Bbe3xaloleMy TPaHCropTy, TaK n
0 X0A4y ero ABvieHus. NpoLecc OTKPbITUR 1 3aKpbl-
1A 3aHumaet 10-15 cekyHa.

THE POLISHCHUK
BARRIER OF
«KOLCHUGA-M»

“Kolchuga-M" LLC has presented its new de-
velopment “modernized anti-collision bar-
rier of Polishchuk” (PBPM). This device is
designed to create a physical obstacle to un-
authorized entry and exit of vehicles to espe-
cially sensitive facilities.

For nine years the anti-collision barrier of Polish-
chuk has been providing antiterrorist protection
throughout Russia. Its durability is 10 years, operat-
ing femperature range is from -50 fo +50 °C (elec-
tric drive barrier), while the manually operated de-
vice almost doesn't have lower and upper threshold
temperatures.

Experts emphasize the ease of use (the effort that
will be needed for the opening and closing of the
manually operated barrier is no more than five kilo-
grams). The barrier does not require further cleaning
of snow, water, and works in other adverse weather
conditions. Fast assembly (2-3 days) is also impor-
tant, while it doesn't break the roadbed and check-
points continue to function normally.

These barriers are available in different versions:
manually operated (PBPM-RP), electrically driven
(PBPM-EP-PA - with semi-automatic control, PBPM-
EP-A - with automatic control, PBPM-EP-AR - with
automatic control over the air), as well as the “LUX-
URY” version. In terms of reliability, security, small
dimensions and appearance, these barriers can be
used in urban environments, at enterprises, ener-
gy and oil and gas facilities, government and finan-
cial institutions, airports, security zones and border
crossings, military units, checkpoints, road and gate-
way driveways, and inspection sites.

The barrier consists of two concrete pillars and
a beam made of a shaped tube. There are four
stretched steel cables with a diameter of 15 mm in-
side it, the breaking strength of each is 15 tons. In
case of ramming, the beam interacts with wheels
and front suspension of the vehicle, regardless of its
mass and velocity. The calculated strength of the bar-
rier is more than 60 tons. It's worth noting that the
calculated strength of the basic units of the KAMAZ
and ZIL frucks’ front suspension is 5 to 16 tons. The
beam of the barrier opens and closes in a horizon-
tal plane, towards the moving vehicle. The process of
opening and closing takes 10 to 15 seconds.

47/2 Zaraiskaya St., Moscow, 109428 Russia
Phone: +7 (910) 476-15-16, fax: +7 (499) 749-48-89
http:\\www.kolchygam.ru
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BbICTABKU

Tb POPYM 2014

80

C 11 no 14 deBpana 2014 ropa poccuitckue u
WHOCTpPaHHble NPOU3BOAMTENMU M MOKynatenu
BCTPETUINCDH HA KJIIDYEBOM 0T€4eCTBEHHOM Co-
6bITUM No 6e3onacHocTu - XIX MexayHapoa-
HoM opyme «TexHosorumn 6esonacHocTu». Bbi-
COKOTEXHONIOrUYHbIe PUCKM U YBeJIUYEeHHble
uHBecTuuum. Nepeposbie TpeHabl. Mpodeccuo-
HanbHaA ayauTopuA. HacblueHHasa aAenoBas
nporpaMMma. MakcumanbHaa 3¢ddeKTUBHOCTL
ANA NoceTUTeNEl M Y4aCTHUKOB.

CEPbE3HASA BbICTABKA

A1 OYEHb CEPbE3HbIX IOAEN

B 2014 roay Ha BbicTaBKy U KoHrpecc «TexHonorum
6e3onacHocTW» NpubbINN Aeneraumm MUHUCTEPCTB
n BegoMcTB Poccum u apyrux ctpaH, OTBeTCTBEH-
Hble 3a 6e30MNacHOCTb PYKOBOAWUTENN NPeanpuUATUn
TpaHcnopTa U TPaHCNOpPTHOW MHGpacTpyKTypbl, TIK,
NPOMbILLNEHHOCTH, TOProBan, GUHAHCOB, TeNeKoM-
MyHUKauuii. BbicTaBKy mocetunu npepactaButenn
47 aAMUHWCTpaLWIA KPyNHENLINX POCCUCKNX ropo-
[10B, Aeferauuy opraHoB UCMOIHUTENbHON 1 3aKo-
HogaTenbHoM BnacTn 63 cyobektoB PD, pykosoau-
Tenu aHTUTeppopucTuyeckux wrabos 12 ctpan CHI
8% rocten - npeacTaBuTenn 29 MHOCTPaHHbIX rocy-
napcTB.

Tb ®opym 2014 - BbICTaBKa TEXHOMOMMI AAA Kpyn-
HbIX npoekToB. Eé nocetutenun v aeneratbl paboTa-
10T C cepb&3HbIMM Yrpo3aMu U pUCKaMU, CTPOAT CBOU
cucteMbl 6e30MacHOCTU B pacuéTe Ha NpPoOTUBOAEN-
CTBVE OpPraH130BaHHbIM aTakaM 1 XOpOLLO NOAroTOB-
JIEHHbIM 1 OCHALWEHHBIM 3/10YMbILLIEHHUKAM W Fpyn-
nam. 37% nocetuTeneit coOOWMAN, YTO yBENNYMIN
6tofKeTbl Ha 3aKynku Ha 2014-2015 rogpl, 6onblue
MOJI0BUHbI COXPaHWIN UX HA YPOBHE MpPOLLIOro roaa,
46% NpUHMMAIOT peLeHns o 3aKynkax, 34% rotTosaT
Takue peweHns. 17% nocetutenei - pyKoBoAUTENN
1 Bnajgenblbl KoMnanuin, 32% - pykosogutenu ae-
napTameHTOB.

Konuenuuio Tb ®opyma 2014 cBoum cTaTycom napT-
HépoB nogaepxanu komnanum Hikvision Russia,
Honeywell Security Group, ITV | AxxonSoft, Aspodnor,
Besapa, KWA Motopc PYC, MTC, SPBW rpynn n ap.

B LEHTPE BHUMAHWA -
BbICOKOTEXHOJIOrMYHbIE PUCKU

Beayluvie KoMNaHUW NpeACTaBUAM Ha BbiCTaBKe Xau-
TeK-0TBET BbICOKOTEXHOJIOTMYHBIM yrpo3aM B CeMu
NPOAYKTOBbIX 06NacTsAX: TeXHUYecKue CpeAcTBa
obecrneyeHns 6e30MacHOCTU, CUCTEMbI 3aWUTbI Me-
pvMeTpoB, noxapHas GesonacHocTb, 6e3onacHocTb
cucteM MHbOpMaLUM M CBA3WU, CUCTEMbI NPOTMBO-
[eiCTBUA TEPPOPU3MY, PeLLeHUA MO ynpaBeHuio bes-
OMacHOCTbI0 WH(PACTPYKTYPbl, YCIYrN OXPaHHbIX
npeanpuATUIA.

MosecTky aHA TB ®opyma chopmuposanm ®CTIK
Poccuu, Muntpane Poceun, MU, Poceuu, ATL, CHT,
MYC Poccun, ®TC Poccum, EBpasuiickas 3KOHOMM-
Yyeckas Komuceusa, MocKkoBcKkuin MeTpononuTeH, Poc-
TpaHcHaa3op, PocaBToaop, Accounaumna pocCcuncKmx
6aHKoB, baHk Poccuu v apyrue notpebutenu u pery-
natopbl. CoctoAnmch 13 KoHdbepeHumii 1 23 Kpyrabix
cTONa, B TOM uuc/ie ceMuHapbl v 6puduHrn. Monosu-
Ha MeponpuATUIA NPOLLAX MO 0pULMaNbHBIM NNaHaM
MUHWUCTEPCTB, BEAOMCTB U MeXAYHapOAHbIX OpraHu-
3aumin. Ha 13% ysenunuunoch 4ncno npessaputenbHO
3apermcTpuMpoBaHHbIX NoceTUTeNeil - B nporpamMme u
3KCMO3ULMM BbIIN OTPaXKeHbl HacyLiHble MHTEpeChl
CneuuanuncToB 1 pyKoBoauTeNen.

BukTop O3epos (aenytat CoBeta Peaepaunm ot Xaba-
poBcKoro Kpas): «B genoBoit nporpamme ®opyma Bcé
3aMeTHee aKLIeHT Ha BOMpocax 3aluThbl FpaXaaH oT
BCEro CreKTpa TeppopuUCTUHECKMX, KPUMUHANBHBIX,
TeXHOTeHHbIX M NPUPOAHBIX KaTacTpod. B 3Tom roay
BrepBble NPOBOAATCA KOH(EPEHLMU, NOCBALLEHHbIE
6e3onacHocTn 06pa3oBaTeNibHbIX U MeAULMHCKMX
yupexaeHuii, obecneyeHmio 6e30MacHOCT MacCOBbIX
MeponpuATWIA, peanv3aumm nporpamm ,besonacHbi
ropoa”. 3Tu e TeMbl 3aTparMBalTcA B KOHdepeHUn-
AX no 6aHKOBCKoO Ge30MmacHOCTW, NCMO/Ib30BaHNIO
TexHonorui [NTIOHACC, TpaHcnopTHoi Ge3onacHocTu
M MHOTUX AipYrnX»,

BbICTABKA HOY-XAY, MPAKTUK M METOZI0B

JKCMOHEHTbI MOKasann npaKTUYyeckoe MpuMeHe-
H/e coBpeMeHHbIx TexHonorui. Cpean Hux: AMT-
pyn, TexHoceps, Hikvision Russia, MHTerpa-C, Panda
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CCTV, 3nekTtpoHuka, MoxTtexHuka, 3JIBUC-HeoTek,
MWKKOM-UCB, Dallmeier electronic u ap. OpraHusa-
TOPbI MEPOMNPUATUIA U 1eMO-30H NPEANOKUIN MNOKY-
naTenAM NpaKTUYeCKylo NMOMOLLb U Jlyyline NpaKkTu-
K1, noajepxas nx 06pazoBaTeNibHble UHTepechl.
HenocpepcTBeHHbIM NPaKTUYECKMM OMbITOM B Yncie
196 poknagumkoBs nogenunmck npeacrasutenu Coep-
6aHka Poccum, AspodinoTa, Aspoakcnpecca, [asnpo-
Ma, Nurocctpaxa, Pocrocetpaxa, BoiMnenkoma, MTC,
AsponopTta BnagusocTok, Mopckoro nopra Tyance,
X/A BoKk3ana BopoHex-1, x/a Bok3ana KpacHoaap-1,
Mmapoysna N2 1 AgMuHucTpauum Bomkekoro 6acceit-
Ha BHYTPEHHNX BOAHbBIX NyTew v Ap.

PEAJIbHbBIE MHBECTULWW, PEAJIbHBIA BU3HEC
45% ayautopun T ®opyma 2014 - KpynHeiwme Kop-
nopaTuMBHbIE N rocyAapcTBeHHble 3aKa3unku. 12%
noceTuTeneil MHBECTUPYIOT B 6e30MacHOCTb B TeKY-
wem rogy 6onee 100 MH py6neit. B ux uncne: Exate-
puHOyprckumin MeTpononutet, fasnpom, fasnpombaHk,
Kuesckas nnowagb, Jlykoiin, MexayHapoAHbIi aspo-
nopt llepemetbeBo, MuHkomcBsA3zb Poccun, MYC
Poccuu, Hopunbekuin HUuKenb, O6beanHEHHAA Me-
Tannypruyeckas KoMnanus, MeHcnoHHbIn dong PO,
Pycluapo, PXX[, TpaHcHedTb, ®CO Poccum v ap.

o 25% yBenuuunock KonnyecTso nocetutenei, 06-
CNYXMBaOWMUX O0O0BLEKTbI MPOMbILWNEHHOCTU. Bbi-
POCJIO YMCNIO 3aKa34MKOB, B cepe OTBETCTBEHHO-
CTW KOTOPbIX HaXOAATCA 3HEProcuUcTeMbl, OnacHble
N KPUTNYECKU BaXKHble 06beKTbl, 06bEeKTbI BOEHHO
MH(PaCTPYKTYpbl U rpaXKAaHCKOM 06OPOHbI, AieHeX-
Hble Cpe/iCTBa, TPaHCMOPTHO-TIOFMCTUYECKME Y3bl.

NCKYCCTBO BE30MACHOCTU

(THE ART OF SECURITY)

ManuTpy NonoXuTeNbHbIX 3MOLIMIA BbI3BAsa BepBble
OpraH13oBaHHasA XyA0XeCTBeHHaA BbiCTaBKa y4acT-
HUKOB MHAYyCTpUM 6e3onacHoCTW, NPOAEMOHCTPU-
poBaBLLIasA MHOrOrpaHHOCTb TaNlaHTOB BblAaoLWMXCA
npeactaBuTenein komnanuii ARX Security, FUJIFILM,
SEC RU, MTC, OHKOM, MoxTexHuka, CtuncodT, YMC.
PYC, Llentp NHdopmaunonHoii BesonacHoctn ®CB,
SnepoH, IPBU Tpynn, 1 ap. 3Kcno3uuma ctana LeHT-
poM HehopManbHOro 06LLEHUA U YKpaLLEHVEeM Hacbl-
LeHHoM NporpaMmbl Meponpuatuii Tb ®opyma.

NYYLWWE NN, TEXHONOT NN, MPAKTUKWN

TB MNpemuio 3a nyywre NPoAYKTbI MONYHUIN BbICO-
KOTeXHOMNOrMYHble pelleHns 1 NpoayKTbl 56 concka-
Tenein. Cratyatkamu 3YBPa 1 mepanamu «3a ykpen-
neHne 6GesonacHoct Poccum»  (HaumoHanbHas
oTpacneBas npemuna 3YBP) oTMeyeHbl JoCTVKeHUA
komnanuii: Hikvision Russia, ID Systems, BapuaHnT-
TnapoTtexHuka, Ik 3c 3H InekTpoHVK KomnaHu,
Wpcat-LleHtp, Kananya, Kb Mpu6op, MPOTIKT-A,
Hopaasuna-[ly6Ha, TexHoceps, LleCUC HUKWUPIT,
SneKTpoHuKa, InepoH, tOmmpce, NHbopmaumoHHbie
CMYTHWKOBbIE CUCTEMbI UMeHU aKaaeMuka M. . Pe-
weTHéBa.

O6napatenamu npemun 3YBP 3a Bbigaowmiica nny-
HbIl BKNag B pa3sutue GesonacHocTu ctanu: Bna-
avmMup YepTok (3amecTutens pykosoautena ®Pepe-
panbHoi cnyx6bl No Hag30py B chepe TpaHcnopTa)
1 FOpuit Tyxunkux (npesuaeHT Accounanumn Betepa-
HOB OpraHoB rocyapcTBeHHOM OXpaHbl «[leBATUYNY).
BpyueHb! cepTMdUKaTbl HOMUHaHTaM obLepoccuin-
CKOro CMOTpa-KOHKypca OGbLEKTOB TPaHCMOPTHOM
MH(PaACTPYKTYpbl CyGBEKTOB TPAHCMOPTHOM UHMpa-
CTpYKTYpbl P®. HoMuHaHTbI: /4 Bok3an BopoHex-1,
mapoysen Ne1 (PBY «Apmuuuctpaums ,Bonro-
JloH™), »/n Bok3an KpacHopap-1, Mopckoit nopt Ho-
Bopoccuiick, AsponopT BnaausocTtok (KHeBuun),
TyancuHcKuii 6ankepHbIn TepMUHan.
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CraHucnas
KoBanbckumn

HAHOTEXHOJIOI W
B OTEYECTBEHHOW
OBOPOHHOW
NMPOMbBILLTEHHOCTW

IHHOBALMOHHbIE TEXHONOTM B 0OOPOHHOM NPOMbILLNEHHOCTU MOXHO
Ha3BaTb MO-XOPOLIEMY MOAHON TEMOWN. B Hel coyeTaloTca eCcTeCTBEHHbI
NHTEPEC K COBPEMEHHbIM JOCTUKEHNAM Hay4YHO-TEXHUYECKOro Nporpecca,
B XOZle KOTOPOT0 XM3Hb NPEBOCXOANT CaMble CMesible 3aMblC/ibl nucaTtenen-
thaHTacToOB, 1 0OCO3HAHME TOTO, YTO HYXKbl «0BOPOHKM» YACTO CTUMYNUPYIOT
nccnenoBaHus, KOTopble 3aTemM MOTYT MOHAA00UTLCA B Pa3NNYHbIX 061acTaAX
«MUPHOM» MHAYCTpUK. HOoBble maTepuanbl, CO34aHHbIE C MOMOLLbIO
HaHOTEXHONOrMI, NOCNEAHNE AOCTUEHNA PAANOINEKTPOHNKN CTAHOBATCA
pe3ynbTaToM YCUANI FOCYAAPCTB U HAay4YHbIX KONNEKTUBOB, Pa3BUTUA
6a30BbIX U NPUKNAAHBIX HAYYHbIX AUCLUMAVH.




BYAVYLLEE 3A NPEMPEFAMU

He Haiitn, nowanyii, cepbésHoii otpacau, rae 6binn 6bl He BocTpebo-
BaHbl KOMMO3UTHbIE MaTepuanbl HOBOro NOKoNeHMsA. B npownom rogy
M ObINO NOCBSALLEHO Bble3fHOe 3acefaHune HayyHoO-TEXHUYECKOro
coBeTa BoeHHO-mpombiwneHHon Komuccun npu  MpaButenscree
P®. OHo npoBoAMNOCH Ha NPOU3BOACTBEHHOW Naowaske «Mpenper-
CKM», Bxoasiwen B CTPYKTYpYy XONAUHTOBOM KOMNaHUM «Komno3ut».
UneHbl coBeTa 06CyANN NEPCTNEKTUBLI NPUMEHEHNA KOMMO3UTOB Ha
OCHOBE YrneposHOro BO/AOKHa B oTeyecTBeHHOM BIK.

B TKaLKOM Lexe KoMnaHWM NPOU3BOAAT YrnepoaHble TKaHU pasnny-
HbIX TUNOB NAETEHWUA ANA TaKUX OTPacNein MPOMbIWAEHHOCTH, KaK
aBuauus, CTPOUTENbCTBO, CyaoCcTpoeHne. PaboTtaeT nvHusa no npo-
M3BOACTBY MONMAKPUNOHUTPUNLHON HWUTW, COCTaBNAIOLLEA OCHOBY
yrnepofHoro BofokHa. K cyliecTByiollei ycTaHOBKe N0 NMPOM3BOA-
cTBY nNpenperos (TaK Ha3blBaKOTCA HOBble KOMMNO3ULMOHHbIE MaTepy-
anbl) JoMmkHa 06aBUTLCS HOBas, HaXoAAWasCa B CTaAUM CTPOUTENb-
cTBa ycTaHoBKa «KaBuTek». Co3paetcss HaHOTEXHONOTMYECKUN LLeHTP
KoMMo3uToB. MiHTepec k Komno3utam B BIMK 06ycnosneH 1x BbICOKOM
NPOYHOCTbIO, KOPPO3UOHHOW CTOMKOCTbIO, HA3KOMN TENAONPOBOAHO-
CTbl0, HEMArHUTHOCTBIO U BbICOKOW YA@POCTOMKOCTbIO.

Ewé B 2009 roay 6bi10 yupexaeHo 3A0 «Mpenper — CoBpemeHHble
KOMMO3ULMOHHbIE MaTepuanbl». Ha TOT MOMEHT, KaK KOHCTaTUpo-
Ban reHampeKTop «PocHaHo» AHatonwii Yy6aiic, atoii otpacnu B Poc-
CVU NpaKTUyecku He Gbino. Yybaiic JoKasbiBan, YTo 63 3Toro CKOpo
GyneT NoA yrpo3oit cylecTBOBaHWE POCCUIACKOrO aBManpoma: Bce
3anagHble U Aaxe a3naTcKue aBnacTpouTeNn cenyac BbiMyCcKatoT ca-
MOETbI U3 NEFKMX U MPOYHbIX KOMMNO3UTHBIX CMNABOB, N0 CPABHEHMNIO
C KOTOPbIMU POCCUNCKUE CTAHOBATCA HEKOHKYPEHTOCMOCOOHbI. 3T0
e OTHOCUTCA U K KOCMUYECKOW NPOMbILNEHHOCTH, K CYLO- U aBTo-
Mo6uecTpoeHuio.

ARMS

[poeKT npu noapepike «PocHaHO» NONY4UNCA JOBOLHO AOPOrUM.
TonbKo Ha MOKYNKy MMMopTHOro o6opyaoBaHus Tpebosanocb 50—
100 mnH fonnapos. ViHBecTMLMM B 3anycK NpoekTa, no AaHHbIM «Poc-
HaHo», COCTaBNAKOT CONOCTaBMMYIO CymMy 3,5 mapa py6neit (116,6 maH
[0/1apoB No Kypcy Ha 1 oktAabpsa 2009 roaa), U3 KOTOPbIX 3,2 MApg
py6neit npeaocTaBuno «PocHaHo». lepBoHaYanbHO peyb Lna o Cymme
Ha 20-25% MeHblle, HO 13-3a KpK3uca nosyuynnock bonee 3atpatHo.
CyuwiecTBylowas nporpamma pasBuTMA MPOM3BOACTBA KOMMNO3UTOB
OpVEHTPOBaHa Ha MMMopTo3amelleHne. 3ameHa UMMNOPTHbIX Ma-
TepuanosB oTeyecTBEHHbIMM — 3ajaya cepbésHas. loKka BHeApeHue
MX B BOEHHYIO NPOMBILLNEHHOCTb UAET ME[/IEHHO, HO, TEM He MeHee,
B BbINOJHEHWW 331241 HET HUYEro HEBO3MOXHOTO, NPY Hanuuum du-
HaHCMPOBAHUA M OCO3HaHHOI cTpaterun. OpHoW M3 npobnem Ha
3TOM NyTW cTana HeobX0AMMOCTb CMEHbI MHOTUX CTaHAAPTOB: B CTpa-
Ternyecknx otTpacnsax ectb 3anpet NpYMeHeHWs HOBbIX MaTepuanos,
He npeaycmoTpeHHbix oTpacnesbiMu FOCTamu n CHUMamum.

HAMEYATATb... CAMOJIET

Mexay TeM B COBpEMEHHOM MUpe BbiNblo CTAHOBATCA MHOTME CKa-
304Hble ctoxeTbl. EWE neT aecaTb Ha3a BoNLWEGHbIM MHCTPYMEHTOM
nokasancs 6bl 3D-NpuHTEp, «NeyatatoLnit» BCE 4To YroAHo — oT dyT-
600KuM [0 rambyprepa. OfHaKo peyb UAET He MPOCTO O HOBbIX UTPYLL-
Kax Ans Maccosoro nortpebutens. Bot sHBapcKas HOBOCTb: B Benu-
KOGPUTAHUN BOEHHO-BO3AYLUHbIE CU/bI BNepBble NOAHANMN B BO3AYX
uctpebutenu Tornado, B KOHCTPYKLMIO KOTOPbIX BXOAAT MeTainye-
CKve aeTanu, HanevataHHble Ha 3D-npunTepe. 06 3tom coobLunu
npeacraButenn 060poHHON KomnaHum BAE Systems.

[pn 3TOM NpefcTaBUTENN KOMNAHWW 3afBUAK, YTO UCMOb30BaHME
WHXeHepamyn KomnaHum TexHonorum 3D-neyatn ana npoexkTMposa-
HWSA U NPOM3BOACTBA PA3NNYHbIX AeTaNen CyLlecTBEHHO yaelleBnaeT
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pacxopapl Koponesckux BBC BennkobputaHum: 3KOHOMUSA B TedeHune bamkail-
WX YeTbIpEX NeT coctaBuT 1,2 MAH dYHTOB cTepauHroB (2,23 maH gonna-
poB). 3Ta 060poHHAsA KOMNaHWA pa3pabaTbiBaeT U NPOW3BOAMT AeTanu ans
yeTblpéx ackagpunuin uctpebuteneit Tornado GR4, B Tom yucne Ans 3awiut-
HOTO NOKPLITUA KabUH CamoNE&ToB. A LieHa HEKOTOPbIX A€Talei He NpeBbiLa-
et 100 ¢dyHToB. Mark Mioppel, AMpeKTop OAHOro U3 AenaptameHToB BAE
Systems, yTBepAaeT, 4To € NomolLLbio 3D-NprHTepa feTany KOHCTPYKLKM ca-
MO/IETA MOTYT ObITb CO3AaHbI B Nt06OM MecTe, rae ectb Heobxoanmoe o6opy-
noBaHue. To ecTb peyb naeT 06 yBennyeHun 3 eKTMBHOCTM U TMBKOCTY Npo-
M3BOACTBA.

B npownom rogy EBponeicKoe KOCMUYECKOE areHTCTBO yxe 06bABUIO
0 3anycKke Hosoro npoexkta AMAZE, uenbio KOTOpPOro ABASAETCA neyatb Ha
3D-npuHTEpPe METaNINYeCKUX YacTeil Ans KOCMUYeCcKux Kopabnen, asurare-
neit camonéToB U paKeT. AreHCTBO 0603HauMNO0 Lenb: CO34aHNe KOCMUYEeCKo-
ro CNyTHWUKA, COBPAHHOrO NONHOCTbIO U3 HAanevyaTaHHbIX KOMMIEKTYIOLLMX.

Mo mepe pa3BuTua 3D-TeXHONOrWii BCTAIOT U HOBble Npobaemsl. [JOBONLHO
NPOCTO CTaNo neyaratb OrHeCTpenbHOe opyxue. [1o 3ToMy NOBOAY MAET MHOTO
cnopoBs B cBete 60pbObl ¢ Teppopnamom. OfHAKO psd 3KCMNEPTOB CTOAT Ha
no3nuun, 4TO HAMHOFO NPOLLE KYNUTb HeneranbHble «CTBOMbI» Ha KPUMMU-
HaNbHbIX YEPHbIX PbIHKaX, 4eM ucnonb3oBatb 3D-neyatb. Mo3TomMy HMKaKoW

cneymanbHoii NpaBoBoi 6asbl, MOMUMO CyLLECTBYIOLYMX
3aKOHOAATE/IbHbIX OFPAHUYEHMIN HA U3rOTOBNEHME U MPO-
Jaxy OrHeCTpeNbHOro opyus, He TpebyeTcs.

Poccum, no Bceit BEPOATHOCTH, €LLLE TOTbKO NPEACTOUT pe-
LeHMe BONPOCOB, CBA3AHHbIX C Pa3BUTUEM 3TUX TEXHONO-
Tl U MpUMeHeHNs ux B 060poHke. OaHAKO oTeyYecTBeH-
Hble pa3paboTKK yIKe HauMHaITCS.

®U3NKA U XUMUA HA CNYIKBE Y MUPA U BOWHbI
CoBOKyMHble BOEHHble pacxofbl Ha nnaHeTe ceiyac co-
cTaBnstoT 2,5% muposoro BB (B Poccun — go 5%) — 3to
Gonblue, Yem faxe B Nepuoz XoNoaHoM BoiHbl. 06 3Tom
nucan JOKTOP 3KOHOMUYECKUX Hayk Bnagumup KoHnapa-
TbeB, pyKoBoauTenb LleHTpa NpoMbILWIEHHbIX U MHBECTM-
LIMOHHbIX MccnefoBaHnin MHCTUTYTa MUPOBOM 3KOHOMM-
KN 1 MeXAyHapoaHbIX oTHoweHui PAH. OH nopyépkuean,
4To «pa3paboTKy ¥ NPOM3BOACTBO COBPEMEHHbBIX BOOPY-
EeHUIM OTNMYAeT WUCKAYUTENbHAsA HAYKOEMKOCTb. ITOT
CEeKTOP TECHO CBA3aH C 3/1IeKTPOHHON NPOMBbILLINIEHHOCTbIO,
MHGbOPMALMOHHBIMU U KOMMYHUKALMOHHBIMU TEXHONOTU-
AMU, TPAHCMOPTOM, GMO- U HaHOTeXHoMOrUAMU. BmecTe
OHMW COCTaBAAIOT MOLWHBIA UCTOYHUK WHHOBALWUW U HOY-
Xay».

B Poccuu ewé co BpemeH MepBoi MUPOBOI BOWHbI UMe-
€TCSA OMbIT CO3,aHMA 60eNnpUNacHoOn MHAYCTPUM HAa OCHOBE
HOBEWLUNX JOCTUHEHUA XUMUU U DU3MKK. K Havany BONHbI
nopoxa u apyrvux 60enpunacos He Xearano, Ux 3aKasblBa-
NK 3a rpaHnlen: 3a nepuog ¢ 1 uons 1914 roga no 1 sx-
Baps 1918 roaa v3-3a rpaHuubl 66110 nonyyeHo 6 334 000
nyaos (104 000 ToHH) 6e3abiMHOro nopoxa. M peus wna
HE TOJIbKO O MOPOXE, HO U O APYruX BeliecTBax, Heobxo-
OMMbIX AN obopoHbl. MoHagobunuch nepeopueHTauus
XMMWYECKON HayKN U NPOMbILINEHHOCTH, CTPOUTENLCTBO
HOBbIX 1aBOPATOPMIA U KA3EHHbIX 3aBOJOB. XUMUYECKUI
KOMUTET npu [NaBHOM apTUANEPUINCKOM YynpaBaeHun
BEN paboTy B NATM OTAeNax: B3pbiBYATLIX BELLECTB, YAY-
LIAIOLMX CPEeACTB, 3aXUraTeNlbHbIX CPEeACTB U OTHEMETOB,
npoTMBOra3os, KMcnot. MHorve y4éHble, npuBneY&HHble
K 310l paboTe, B AajbHEMLEM NOMOrann yKpenieHuio
obopoHocnocobHocTn CCCP, a TakKe y4yacTBOBanu B pas-
BUTUW MUPHOMN HayKW.

B 1916 roay npu leHepanbHom wTabe 6bin co3paH
BOoeHHO-NPOMBILNEHHbIV KOMWUTET Mo NpeAceAaTenb-
ctBom B. H. MinatbeBa. Emy, B yacTHocTu, yaanocb pewnTb
3ajauvy, Ka3aBsLUYIOCA HEBbINOMHNMOW: HanaauTb B Poccun
NpoKU3BO/ACTBO B3PbIBYATHIX BELECTB U3 GeH3ona v To/yo-
na, xota B 1914 rofly aBTopuTETHaA KOMUCCUA NOA Npea-
cepatensctBom npocdeccopa A. B. CanoxHWKoBa yTBEpPX-
fana, 4to ANA OpraHu3auuyu nNpov3BOACTBA ToAyona Ha
HOBbIX 3aBoAax notpebyeTcs He MeHee noayTopa feT, no-
3TOMY BbIrofjHee 3aKynatb B3pbiByatble Belectsa B CLUA.
JTOT MCTOPUYECKUWA NpUMep [AOBOJBHO MOKa3aTeseH.
/I cenyac 3By4at ronoca B nNob3y TOr0, YTO HYKHO pa3Bu-
BaTb KaK (hyHAaMeHTaNbHble HayKKW, TaK U UCMOMb30BaTh
UX B MPUKNAAHbIX, B TOM Yncie 060POHHbIX Liensx. 3aaa-
41 C Ha4yana NPOLLIOro BeKa YCIOXHUANCH, MUPOM HaKor-
NeH OMbIT, KOTOPbIV TOXe HYXHO y4nTbiBaTb. [0CYAapCTBO
nbiTaeTca 370 fenatb. Tak, B 2012 roay Buue-npembep
AmnTpuin PorosmH 3asBun o CoO3aaHNN «MHHOBALMOHHOM
pasBefKu», TO eCTb crneunanbHoro hoHAa, KOTOPbIN, Kak
Hay4YHO-MUCCNef0BaTENbCKUMA «XMLLHUK», CTAHET OXOTUTLCS
32 NepefoBbIMU TEXHOMOTMAMMU NO BCEMY MUPY C Lenblo



BHEAPEHWS NMPOPbLIBHbIX UCCEA0BAHWI (yHAAMEHTANbHON
HayKku B BOeHHylo cdepy. KypuposaTb GOHA Ha3HauMamn oT-
BETCTBEHHOIO 33 MHHOBALWOHHYI0 cepy Bnaamcnasa Cyp-
KoBa.

Korga komuteT Focaymbl no o6opoHe NMpPOBOAMA COBeLla-
HUE B HOBOCMOMPCKOM AKafeMropoAKe, AenyTatbl noce-
AN NHCTUTYT DU3MKKM NONYyNpOBOLHMKOB W 3aABWUAM, HTO
NAaHUPYIOT NOAAEPKMBATL UHCTUTYTbI U COTPYAHMKOB AKa-
AEMU HayK, CO3AaB UM 0cobble ycnoBusA. VIm, B YacTHOCTH,
NPOAEMOHCTPUPOBANY TENNOBU30PbI, KOTOPbIE MOTYT Npu-
MEHSATbCSA KaKk creycnyx6amm v perynsapHoi apmuent, Tak
¥ B NPOMbILNEHHOCTU. NOKasanu onTMyecKuin npuuen c Te-
NN0BMU30POM, KOTOPbIA PETPAHCAUPYET U306pakKeHune B Npu-
6op, YCTaHOBNEHHbIN Ha Wneme congata (310, K Npumepy,
NO3BONIAET CTPENATb U3-3a YrNa). YUeHble He CKPLIBAIOT, YTO
Takue pa3paboTKU MPUMEHANUCL BOOPYKEHHLIMU CUNAMM
HATO ye B 1990-x rofax, a oTe4yecTBeHHas cneyuduka co-
CTOUT B OCHOBHOM B OCOBEHHOCTAX NPUMEHEHUS 3NIEKTPOH-
HbIX CXEM U METOf,0B 06paboTKM CUTHANOB.

3TU YMHbBIE POBOTbI

B vionie 3T0ro roga coCTOMTCS KPynHewas poccuincKas uH-
AyctpuansHas sbictaBka VIHHOMPOM-2014. Ha Heii cobu-
palTCs AeMOHCTPUPOBATb POCCUICKUE JOCTUMIKEHUA, B TOM
uucne B cchepe pobototexHuku. Mo oueHke AHppeaca bay-
3pa, AMpeKTopa [enapTameHTa CTpPaTerMyeckoro mMapke-
THra KUKA Roboter GmbH, npeacepnatens Komwuteta npo-
“3BOAUTENEN MPOMBILNEHHBIX poboToB MewayHaposHoW
thepepayum poboTOTEXHUKM, WAHCLI Poccui Ha ycnex B 3Toii
nepcnexktusHenwen chepe Hemnoxu: «PoboToTexHMKA —
O/iHa M3 CaMbIxX BbICTPOPACTYLUMX U NEPCNEKTUBHBIX OTpaC-
neil B COBPEMEHHON 3KOHOMMKeE, pO6OTbI aKTUBHO UCMONb-
3yl0TCA AN nosblweHns 3hdEKTUBHOCTM NPOW3BOACTBA,
CHWXeHWs 3aTpar, paboTbl C HoBbIMU MaTepuanamun. Ceroa-
HA B Mupe AelcTBytoT 6onee 1,3 MH NPOMbILNEHHBIX PO-
60T10B. Hanbonee KpynHble pbiHku — A3us, CLUA, FepmaHus,
lOxHasn Kopesa. Ha poccUiiCKOM pblHKe BbICOK MoTeHuuan
NPUMeHeHN POBOTOTEXHUKM B TaKMX OTpACNsAX, KaK aBTo-
mobunecTpoeHne, BOEHHasA NPOMbILNEHHOCTb, MEAULMHA,
Xupyprus. Mbl NporHo3vpyem pocT Mcnonb3oBaHus poboTo-
TexHUKu B Poccun Ha 60% K 2016 roay. B uenom xe, no
HaLWMM NPOrHo3am, BHeapeHue poboTOB B MUPOBYIO IKOHO-
MUKy OyAeT npupactatb Ha 5% eXerogHo».

Ceituac HabnoaaeTca TeHAEHUMA: B CO3aHUN HOBbIX pobo-
TOB ycnexoB fo6uBaioTca Hebonblive KoMnaHuu. TaK, Ha
MeX[lyHapOAHO BbicTaBKe 060POHHbIX cucTeM U 060pyao-
BaHMs Ans Bcex pofos Boick DSEi (JloHgoH) 6binn npeacras-
NIeHbl NoABoAHblE POBOThI, KOTOPbIE MOTYT BbICTYNATh B Ka-
4yecTBe MUHUW-NOANOAOK UAWM NPOCTO NMepemeLiaTbCa BAOMb
MOPCKOFO [iHa, OTbICKUBAs MUHbI UM NMPOBOAA pa3BesblBa-
TesibHble paboTbl. PO6OTU3MPYIOTCA 06bIYHbIE TPAHCMNOPTHbIE
CpeAcTBa BOEHHOI0 Ha3HaYeHusA, Hanpumep amepuKaHcKkme
BO€HHbIe rpy3oBuku Oshkosh Corp. moryT nonHocTbio pabo-
TaTb Ha AMCTAHLMOHHOM YNpaBieHNUM.

EcTb cepbé3Has npobnema, cBs3aHHasA C BOMHON poboToB
NPOTMB XUBbIX NoAei. Ho oHa yxe peluaeTcs: TaK, poboThl
KomnaHuu ReconRobotics kak pa3 npu3BaHbl NOMOYb NOK-
LLeCKMM U conpatam OCMOTPETLCA BHYTPW 34aHWUsA nepej
WTYPMOM WM UCKATb B3PbIBHbIE YCTPOWCTBA B TPAHCMOPT-
HbIX CPeACcTBax, B TOM YKC/e YToObl UCKNIOYUTL CUTyauuio,
Koraa rpaHata Moet GbiTb HpolweHa B noasan, rae Haxo-
LATCA MUPHbIE XUTENU, BKNOYas AeTel.
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Stanislav Kovalsky

NANOTECHNOLOGIES
IN DOMESTIC
DEFENSE INDUSTRY

One can say that the innovative technologies in
the defense industry represent a fashion-forward
topic, in a good sense of the word. Associated

with it is a natural interest to the up-to-date
achievements of the scientific and technical
progress, in which process the life surpasses the
most challenging intentions of the science-fiction
writers, and perception of the fact that the needs
of the defense industry most frequently trigger
those investigations, which can be later demanded
in different fields of the “pacific” industry.

The up-to-date materials made with the use of
nanotechnologies, the latest achievements of radio
electronics emerge as a result of the efforts of the
nations and scientific teams, development of basic
and applied scientific disciplines.
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FUTURE BELONGS TO PREPREG LAMINATES

One can hardly find a branch, where the new-generation composite materials are not
used. Last year a visiting session of the Science and Engineering Board of the Mili-
tary and Industrial Committee at the Government of the Russian Federation has been
devoted to the above materials. The session has taken place at the production site of
“Prepreg-SKM” included into a structure of “Kompozit” holding company. The Board
members have discussed the prospects of using composites based on the carbon fi-
bers in the national military-industrial complex (MIC).

The company’s weaving department produces carbon fabrics featuring various weav-
ing types for such industries as aviation, construction, shipbuilding. There is an op-
erative line for the production of polyacrylonitrile thread making a basis for carbon
fiber. The existing installation for prepregs (which is the name for the new composite
materials) production shall be appended by a new one being af the stage of building,
the “Kavitek” installation. The nanotechnology center of composites is at the stage of
establishment. The inferest fo the composites is motivated at MIC by high strength,
corrosion resistance, low heat-conductivity, non-magnetic features and high shock
resistance thereof.

Prepreg - Modern Composite Materials CJSC was established back in 2009. At that
time, as it was stated by Anatoly Chubais, Director General of Rosnano (State Cor-
poration Russian Corporation of Nanotechnologies), this industry has not practically
existed in Russia. A. Chubais has attempted to prove that should this industry did not
exist, the very existence of the Russian aviation industry would be threatened soon:
all the Western and even the Asian aviation-builders produce the planes made of light
and robust composite alloys nowadays and in comparison with them the Russian
planes would become uncompetitive. The same concerns the space-related industry,
the shipbuilding and car-building.

The project has emerged to be quite an expensive one with the support of “Rosnano”.
The amount of USD 50-100 miIn was required only for the procurement of import
equipment. The investments intended for launching this project amounted according
to “Rosnano” to a comparable sum of RUR 3.5 bin. (USD 116.6 min at the exchange
rate as of October 1, 2009), including RUR 3.2 bIn provided by “Rosnano”. Primari-
ly, it was a question of the sum less by 20-25 %, but it appeared to be more expensive
because of crisis.

The existing program of developing production of composites is oriented to phase-
out of imports. The replacement of imported materials with the domestic ones is a
very serious task. The incorporation of these materials progresses slowly so far, but
nevertheless fulfillment of this task features nothing impossible in case of budgeting
and acknowledged strategy. A necessity of replacing a multiplicity of standards has
become one of the problems on this path: there exists a ban to use new materials not
stipulated by the branch State Standards GOST and construction codes and regula-
tions SNiP in the strategic industries.

PRINTA...PLANE

Meanwhile, many fabulous plots get implemented in the contfemporary world. As
much as a decade ago the 3D printer could have seemed a magic tool printing any-
thing beginning from a T-shirt to a hamburger. However, it does not go simply about
new toys for mass consumption. Here is a piece of news of January: the Air Force
of Great Britain has for the first tfime lifted Tornado fighters, which design included
metal parts printed with the use of 3D printer. This information has come from the
representatives of the defense company BAE Systems.

In this case the company’s representatives have stated that the use of 3D printing
technology by the company’s engineers for designing and production of various parts
decreases essentially expenses of the Royal Air Force of Great Britain: the econom-
ical savings will amount in the nearest four years to 1.2 min pounds sterling (USD
2.23 min). This defense company develops and produces parts for four squadrons of
Tornado GR4 fighters, including protective coating of the planes’ cockpits. The price
of some parts does not exceed at that 100 pounds sterling. Mike Murrey, Director of
one of BAE Systems department, said that 3D-printer can be used for making plane
design parts at any place provided with necessary equipment. It means, that the in-
crease of efficiency and production flexibility is involved.

Last year the European Space Agency has already announced launching a new
AMAZE project, which purpose is printing metal parts for spacecraft, engines for
planes and missiles with the use of 3D-printers. The Agency has outlined a target:
building a space satellite assembled totally from the printed components.

Asmuch as 3D-technologies develop the problems arise too. It has become quite easy
fo print the firearms. There are many disputes in this respect in the context of strug-




gle with terrorism. However, a number of experts support a posi-
tion that it is much easier to buy the illegal “barrels” at the crimi-
nal curb markets than to use the 3D-printing. Therefore, there is
no need for dedicated legal basis except the existing legislative
limitations for manufacture and sales of the firearms.

Russia is, most probably, just going to face a solution of the prob-
lems related to the development of these technologies and use
thereof in the defense field. However, the domestic developments
are being launched already.

PHYSICS AND CHEMISTRY SERVE THE PEACE AND THE WAR
The consolidated military expenditures amount now fo 2. 5 % of
the world GDP (up to 5 % in Russia) globally; this is even more
than during the “cold war” period. Vladimir Kondratiev, PhD
(Economy), head of the Center of Industrial and Investment Inves-
tigations of the Institute of World Economy and Infernational Re-
lations of the Russian Academy of Sciences. He stressed that the
“development and production of the modern arms feature the un-
precedented science infensiveness. This sector is closely related
to the electronic industry, information and communication indus-
fries, fransportation, bio- and nano-technologies. They form fo-
gether a powerful source of innovations and know-how”.

As far back as since World War | Russia has an experience of es-
tablishing the service ammunition industry on the basis of the lat-
est achievements of chemistry and physics. By the beginning of
war the amount of gunpowder and other service ammunition was
not sufficient, they have been ordered from overseas: over a pe-
riod from July 1, 1914 till January 1, 1918 6 mIn 334 thous. mea-
sures of sixteen kilograms, or 104 thous. tons of smokeless gun-
powder have been received from abroad. It did concern not only
gunpowder but other substances required for defense too. It has
become necessary fo reorient the chemical science and industry,
build the new laboratories and state-owned plants. The chemical
committee at the Central artillery administration has undertaken
activities in five departments: explosives, suffocants, incendiar-
ies and flame throwers, gas masks, acids.

Many scientists invited for this work have later helped strengthen
the defensive capacity of the USSR as well as participated in the
development of the pacific science.

A military and industrial committee chaired by V. N. Ipatiev was
established in 1916 at the General Staff. He succeeded, in partic-
ular, to solve a task that seemed unsolvable: establish production
of explosives from benzol and foluene in Russia, though authori-
tative committee chaired by professor A. V. Sapozhnikov stated
in 1914 that at least one year and a half would be required to pro-
duce foluene at the new plants, therefore, it would be more profit-
able to buy explosives in the USA.

This historical example is quite illustrative. We hear some voices
now as well in favour of the necessity of developing both the fun-
damental sciences and using them for the applied purposes in-
cluding defense purposes too. The tasks have become more com-
plicated since the last century, the world has accumulated certain
experience that should also be taken into account. The state at-
tempts fo do this. So, back in 2012 Vice Prime Minister Dmitry
Rogozin declared the establishment of “innovative reconnais-
sance”, i. e. a dedicated foundation, which will become a research
and development “predator” that would begin hunting for the ad-
vanced technologies all over the world with the aim of incorporat-

ing the breakthrough investigations of the fundamental science
into military science. Vladislav Surkov, a person responsible for
the innovation sphere, has been appointed fo supervise the Foun-
dation.

When a defense committee of the State Duma has conducted a
meeting at the Novosibirsk Academic Town, the deputies have
visited the Institute of Physics of Semiconductors and declared
that they plan to support the Institutes and employees of the
Academy of Sciences by creating special conditions for them.
In particular, the thermal imagers have been demonstrated fo
them, which can be used both by the security services and the
active military establishments, and in the industry. A telescopic
sight with a thermal imager has been also demonstrated, which
retransmits an image fo the instrument installed at the soldier’s
helmet; this helps to use, e. g., the firearms from around the cor-
ner. The scientists do not disquise that such developments have
been used by NATO armed forces as far back as 1990s, while the
domestic specific situation mainly concerns the peculiarities of
using electronic circuits and methods of processing signals.

THESE SMART ROBOTS

The biggest Russian industrial exhibition INNOPROM-2014
will take place in July this year. They are going to demonstrate
achievements of Russia there, including a sphere of robotic en-
gineering. According fo the assessment of Andreas Bauer, Direc-
tor of Strategic Marketing Department of KUKA Roboter GmbH,
chairman of the Committee of manufacturers of industrial robots
of the Industrial Federation of robotic engineering, the RF has
not bad chances for success in this most advanced sphere: “The
robotic engineering is one of the most fast-growing and prom-
ising branches in the modern economy, the robots are actively
used for increasing efficiency of production, reduction of expen-
ditures, handling new materials.

There are more than 1.3 min units of the industrial robots oper-
ated today all over the world. The biggest markets are Asia, the
USA, Germany, South Korea. Such branches as car-building, mil-
itary industry, medical science, surgery feature high potential
of using robot engineering in the Russian market. We forecast
a growth of use of robot engineering in Russia by 60 % before
2016. In general, according to our forecasts, the incorporation
of robots info the world economy will grow incrementally by 5 %
annually”.

A following frend can be observed now: small companies achieve
successes in building new robots. So, the underwater robots that
can be used as mini submarines or just move along the sea bot-
tom searching mines and conducting reconnaissance activities,
have been presented at the Infernational exhibition DSEi in Lon-
don of the defense systems and equipment for all branches of the
armed forces. The ordinary transportation vehicles of military
purpose are being robotized, e. g., American military vehicles Os-
hkosh Corp can be fully operated with the remote control.

There is a serious problem related to a war of robots against liv-
ing. But itis already being solved: so, the robots of ReconRobotics
company are just dedicated to help the police and soldiers to take
view inside a building before attacking it or search for explosive
ordnance devices in the fransportation means, including preven-
tion of the situation, when a grenade can be thrown into a base-
ment with civilians including children.

MAY14 | 02 | NEW DEFENCE ORDER. STRATEG

87



BbICTABKU

HOBAA 3JIEKTPOHWUKA — 2014

C 25 no 27 mapta B UBK
«IKCMOL,EHTP» C yCNexom
npowna 12-a MexayHapoaHas
BbICTaBKa «HoBas

3NEKTPOHUKA — 2014»

«HoBasa 3neKkTpoHWKa» onpaejana cratyc
rNaBHOW BbICTABKM 3NEKTPOHHBIX KOMMO-
HeHTOB 1 mopynen B Poccuun. B BbicTaBke
NpuHANKM y4yactme 6onee 200 KOMNaHWA U3
15 ctpaH mupa. lMnowaap 3KCNo3nLUKu co-
ctaBuna 8000 m2 3a 3 aHs paboTbl BbiCTaB-
Ky 1 MEpONPUATUA AeN0BOW NPOrpammbl No-
cetunu 6onee 8000 cneunanucTos.

Cpean yyactHMKOB «HOBOW 3NEKTPOHU-
K — 2014» — poccuiickue AnUCTpUBLIOTO-
pbl, obecneunBaiolne bonee 90% mnocra-
BOK 3N€KTPOHHbIX KOMMOHEHTOB ¥ MOAYyNen
Ha POCCMICKWIA PbIHOK, Beaylive MUPOBble
NOCTaBLUMKN N NPOU3BOSUTENN.

B LepeMOoHUN TOPXKEeCTBEHHOro OTKPbLITUM
«HoBOM 3neKTpoHUKKM — 2014» NPUHAIK
yyacTue npeacraBUTeNM BCex OCHOBHBIX Ha-
npas/ieHNin NPOMBbILLNEHHOCTU, @ TaKxe de-
flepanbHbIX U TOPOACKUX CTPYKTYP, AUPEK-
Topa KpynHeMWux npeanpuatuii oTpaciu:
3amectuTenb gupektopa [lenaptameHTa pa-
OMO3NEKTPOHHOW  npomblwneHHocTn  Mu-
HWUCTEPCTBA MPOMbILIAEHHOCTU U TOProBAW
Poccuinckon ®epepaummn Kyubko M. 1., an-
pektop aenaptameHta K «Pocatom» Bna-
cos C. E., HauanbHUK CNyxObl N0 aKTUBaM
P3K penaprameHTa NMpOMbIWAEHHbIX aKTu-
BoB [K «PoctexHonoruu» KputeHko M. WU.,
npe3ngeHt MUP3A, akapgemuk Curos A. C.,
pyKoBOAWTENb AeNnapTaMeHTa pa3BuTHsA Npo-
n3BoacTBeHHbIx cuctem OAO «Poccuiickas
3nekTpoHuka» boposon C. E., 3amectutens
npecdekta 3eneHorpajckoro afMMHUCTpa-
TMBHOro okpyra ropoaa Mockebl HOBOMMK-
noB A. E., nepBbii 3amecTuTenb reHepasnb-
Horo gupektopa OAO «HUMM3I n MukpoH»
BuptokoB M. T., reHepanbHbll AUPEKTOP
OAO «UHWWN ,,3neKTpoHUKa“», A-p 3KOH.
HayK, npocdeccop AsgoHuH b. H., renepansb-
Hbli aupektop OAO «ABaHrapa», npesu-
AeHT Accoumaunm npeanpuaTin pagnosnekx-
TpoHuKM CaHkT-MNeTepbypra, A-p TEXH. HayK,
npodeccop lybapes B. A. n apyrue.
[JlenoBas nporpamma BbICTaBKM «HoBas
3NeKTPOHNKA — 2014» 6bina npeaenbHoO Ha-
CbllleHa CeMUHapamu, KOH(EepeHUUAMU K
npe3eHTauMAMM N0 PasnnYHbIM CeKTopam
3NeKTPOHUKN. OTAENbHO X04eTcs OTMEeTUTb
npecc-koHdepeHuno «PaanoanekTpoHHas
NPOMbILLNEHHOCTb Poccum — nepcnekTuBbl u
NNaHbl Ha TeKyLLWiA roa», cobpasLyo 60/b-
we 150 y4aCTHMKOB, B TOM uYuCie nepBbIx
NN, MHOTUX KPYMHENLWMX KOMNaHWIA oTpac-
nn, npeactasutenei Begywmx CMU n komna-
HWUI — HOMWHAHTOB NPeMuUn «3010ToM Yuny.
B pamKax BbICTaBKM TPaaWLMOHHO npoLina
LLepeMOHUs  HarpaxaeHus nobeautenen
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KOHKypca «3onoTton Yun». Ctatyatka «30n0-
TOV Yunn» 1 gunnom | cteneHn B HOMUHaL MK
«3a BKNaf B pa3BUTME POCCUNCKOW 3NeK-
TPOHUKMY» Bblnn BpydYeHbl KomnaHuam: OAO
«HUNM3D 1 MukpoH» — 3a pa3paboTky cob-
CTBEHHOW TEXHONOTMWN CO3[aHNA UHTerpab-
HbIX CXeM Mo TONonorMn 65 HaHOMEeTPOB U
MWKPOKOHTPONNIEPOB ANA YHUBEPCA/bHbIX
3NEKTPOHHbIX  KapT, MNacnopTHO-BU30BbIX
JOKYMEHTOB HOBOrO MOKOAeHus, Ans bec-
KOHT@KTHbIX 3MEKTPOHHBIX KapT W TpaHc-
noptHbIX kKapT; OAO «HUW ,,AproH“» — 3a 6a-
3oByto CBUC Tuna «cmuctema Ha Kpucranne»
ANsl aBUALMOHHBIX, KOpabenbHbIX ¥ MOGUAb-
HbIX TepmMuHanoB cBa3u. Cratyatka «3ono-
TOM Yun» 1 gunnom | cteneHn B HOMUHaL MK
«Jlyyluee n3genvie poCCUCKON INEKTPOHUKM
2013-2014 rr.» 6bian BpyYeHbl OAO «HIL,
»IJIBUC“» — 3a co3paHue paguaLUoOHHO-
cToiiKo 6ubnunoTeKu.

ExxerogHas BbicTaBKa «HoBas 3NeKTPOHUKax»
TpaAMLMOHHO cobpana BMecTe Ans 4enoBo-
ro u HedpopmanbHOro 0bLLEHUS pyKoBOAMTE-
Neil OTeYeCTBEHHbIX U 3apybexHbIX Komna-
HWI, NpeAcTaBUTENen 3aKOHOAATENbHON W
WCMONAHUTENBHOW BAACTM, Npeccy, CTYAEHTOB
NpoUAbHbIX BY30B M MHOTUX APYr1X y4acT-
HUKOB pbIHKA 3/IEKTPOHMKHM. PaboTy BbiCTaB-
K1 ocBewann 57 MHQOPMaLMOHHBIX NapTHE-
pOB, CPeAu KOTOPbIX — Camble NONynApHble
pecypcbl pblHKa 3ME€KTPOHUKM, TPAHCMNOopTa,
BIMK, nHpOpMaLMOHHbIX TEXHONOrUiA, Tene-
KOMMYHUKaLMWA U NPOMBbILLAEHHOCTU. OfHUM
U3 TNaBHbIX MHGOPMALMOHHBIX NapTHEPOB
BbICTABKM CTan BCEMWPHO W3BECTHbIA Nop-
Tan Broker Forum.

BecHa — nyyliee Bpems ana passutus 6us-
Heca, a HacblWeHHaa ¥ TWATeNbHO CTPYK-
TypuMpoBaHHas uWHGOPMaLMOHHas cpefa
BbICTaBKU «HoBas 3neKTpOHMKa» No3ponu-
Nla PacKpbITb BECb MUP INEKTPOHHbLIX KOM-
MOHEHTOB, MOKa3aTb HOBWMHKW MPOAYKLUM,
HaWTX NoKynaTesnewn, NOCTaBLMKOB U NapT-
HEpOB, @ HOBbIM MONOAbIM KOMMNAHWUAM —
[aTb CTapT CBOMM MpPOEKTaMm.

Xaém Bac B 2015 roay Ha MexayHapoaHOw
BbICTaBKe «HoBas anekTpoHuka — 2015», Ko-
TOpas NpovAaeT 24—26 mapTa B NaBWUIbOHAX
N27 n N2 4 B pamKax KOMMIEeKca NpoMbiLL-
NleHHbIX BbICTaBOK («HoBas 3neKTpoHMKa»,
«ABTOMaTM3aumn», PCB Expo, «PoToHMKa»).
[o BcTpeun Ha «HOBOI 3NEeKTPOHUKEN!

3A0 «4un3KCMo»
Ten.:+7 (495) 221-50-15
dakc: +7 (495) 946-18-74
E-mail: info@chipexpo.ru
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«MMEPEJIOBAAl TEKCTHNbLIHIA»

KpynHeitwwit 8 Poccun nPon3BognuTENb TEXHUYECKMX
TKAHEA NPEANATAET BbICOKOKAYECTBEHHYH) MPOAAYKUMIO ANS:

Wa3roToBNEHNA CRELCTE WHOWBMOYATRHOR BPOHEIALWMT I MASHOMD COCTABA BCEX POJDE BORCK M
BPOHWPOBAHWE TEXHHKW,
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BLICOKNX TEMMEPATYP, TENNOBLIX NOTOKOR BOMLLLIOR MHTEHCHRHOCTH W BOAMONMHSIX BHEPOCOR
MMAMEHW NP4 PAGOTE B SKCTPEMATBHGIX CHTYALIAX
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r. Kepones, ya. ®abprydan, 10
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www. airsilk.ru; e-mail: airsilk@@airsilk.ru

10, Fabrichnaya str, Korolev city,

Moscow region, 141088, Russia
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B3rnAan -
C APYIFOW CTOPOHb

BoeHHbIN aHaNnUTUK,
BbICTYNAOLLINN NoA
ncesaoHnmom Makc
MapaceH, Havan
ny6aMKoBaTb CBOM CTaTby
B CMeLManm3npoBaHHbIX
XypHanax c 2004 roaa,
HO TO/IbKO B NocneaHee
BpeMs OHU CTanu
WMPOKO 0bcyKaaTbCs

B NpoeccMoHanbHOM
co0061LeCcTBE BOEHHbIX
3KC:I;LébTOB CLUA

WMX COIO3HMKOB

Mpwv 3TOM 0 cCaMOM aBTOPE U3BECTHO HEMHO-
ro. CornacHo KpaTkum crnpaBKam, COnpo-
BOMAAIOWMM ero nepeble ony6MKoBaH-
Hble pabotbl, Makc M3aceH — 3THUYECKU
nonsk, poavswwuiics B bantumope (CLUA)
B 1968 rogy. B 1984 rogy oH nepeexan
B ABCTPanuio 1 BNOCNeACTBUM NOMYYMA CTe-
neHb maructpa B YHuepcutete Agenaungpl.
B 1993 roay MaaceH BepHynca B Amepu-
Ky, rae BCTyNun B BOOPYEHHbIe cunbl CLLIA
1 N0 OKOHYaHUM OULLEPCKUX KYPCOB MO-
Ay4mn 3BaHue nenTeHaHTa. CornacHo ero
COOCTBEHHO BEPCUM, CYXIN B NEXOTE.

MoapobHoCTM BOeHHOW 6Guorpadum Mag-
ceHa HeusBecTHbl nybnauke. B 2007 rogy
PoGept [Ix. baHkep B cTatbe «The Strange
Unknown Soldier», ony6nukoBaHHoii B
«Marine Corps Gazette», BbIpasun apry-
MEHTVPOBAHHOE COMHEHWE B CyLLecTBO-
BaHUM «Makca MaaceHa», NpeAnonoxms,
4TO OH «ABNAETCA KONNEKTVBHBIM MCEBO-
HWMOM Tpynnbl BOEHHbIX aHaNUTUKOB Npu
KOMUTETE HAYaNIbHUKOB WTAaboB». baHkepy
BO3pa3w NONKOBHWK B oTcTaBKe []3Bug Xs-
KyOpT, HEOAHOKPATHO 3a04HO NONEMU3NPO-
BaBLLMI ¢ M3ceHOM Ha CTpaHuLax CBOero
M3BECTHOrO MHPOPMALIMOHHOTO GtoineTeHs
«Conpartbl 3a npasgay». [lpoaHanusnposas
TeKcTbl MapceHa, X3KyopT 3aaBuA, HYTO WX
aBTOP AENCTBUTENBHO CAYMUA (UK CRIYMHUT)
B BC CLLUA 1 «C BbICOKOI CTENEHbIO BEPO-
ATHOCTW NPUHMMaN yyactue B 6OEBbIX Aei-
ctBuAx». B 2009 roay pepakuus xypHana
«Newsweek» HanpaBuna 3anpoc B MUHU-
CTepcTBO 060POHBI HA NPeAMET NOATBEPK-

92  HOBbII 0BOPOHHbIN 3AKA3 CTPATETUM | 02 | MAIL 14

[OEeHVS UNU OMpOBEPXEHNsA CyllecTBOBa-
HusA MaaceHa. MMHWUCTEpPCTBO OTBETUNO, YTO
TaKoW 4enoBeK AeWCTBUTENbHO CyLLecTBY-
€T, ABNSAETCA CTapwum ochuLepom apmuu
CLUA, npun 3T0M pyKOBOZCTBO BOOPYKEHHbBIX
CU HE UMEET HUKaKMNX BO3PAXEHWI NPOTHB
€ero ny6AnNLMCTUYECKO AeaTeNbHOCTU. eH-
TaroH NoATBePAWI, YTo B nepuoa ¢ 1993 no
2009 roa «MapceH» npuHUman y4yactue Bo
BCEX BOEHHbIX ONepaumsax amepuKaHCKOM
apmumn. CopepiaHue ero cnyxebHbIx 06:-
3aHHOCTEN NPU 3TOM 03BYYEHO He Obio.
BonbluMHCTBO ONy6NMKOBaHHbIX paboT Maa-
CeHa MoCBALLeHbl BONPOCaM MHAMBUAYaNb-
HOW MOArOTOBKW BOEHHOCHYKALLMX, NPO6-
nemam TnpuBAeYeHns [oOPOBONbLEB Ha
cnyxO6y B BOOPYIKEHHbIE CuAbl (3TO NMO3BO-
NUNO pALY 3KCNEPTOB NPEeANnONOXUTb, YTO
B Hayane 2000-x MaaceH cnywun Bepbos-
wmkom apmumn CLUIA), a Takke cneundure
60pbObl C NapT3aHaMu U AUBEPCAHTAMU.
MonynspHocTb (M WKBan KputukK) Maace-
Hy (byaem HasblBaTh €ro Tak) NpuHecna ero
cratbs «Conparbl 3na» («Soldiers of Evil»),
B KOTOPOW OH paccmaTpuBan acnekTbl Npo-
TMBOBOPCTBA CO CneLnanbHbIMKU Noapasae-
NEeHUAMU apMUI — NOTEHLMANbHbBIX NPOTUB-
HuKoB CLUA.

Pasymeetcs, nuiuer MagceH B npeamoby-
ne cBoeii paboTbl, peyb B [JAaHHOM Cny-
yae He UAET 0 KaKon-Nnbo muctnke. OgHa-
KO TEPMUH «CONAAT 3N1a», MO €ro MHEHWIo,
Hanbonee TOYHO OTpaXKaeT MCUMXOMOTUI0 U
MOpanb AuBepCaHTa apMmMu — MPOTUBHU-
ka CLUA. Mpu 3tom, noguépkunsaet MaaceH,



«CONAAT 3N1a» CTAHOBWUTCA TAKOBbIM HE B CUNY TOTO,
yto cpawaerca npotus Amepuku. Bonee Toro,
BOBCE He BHELUHWA Bpar ABNAETCA ero rnaBHbIM
MPOTUBHWKOM, N0 KpanHen mepe ¢ NcMxonoruye-
CKOW TOYKM 3peHus.

Mpobnema amepuKaHCKMX CUA CNelynanbHbIX one-
pauuit, o MHeHuio M3aceHa, 3aK04aeTca B TOM,
4TO OHM PacCMaTpMBaloT CBOEro Bpara Kak TaKo-
ro Xe «npaBWbHOrO confara», NoAYMHALLEro-
Cs AMCUMNAMHE, UMetoLero abCTpaKTHble LeHHO-
CTW 1 HEeKne HPaBCTBEHHblE OrpaHUYyeHus, yepes
KoTopble OH He GyaeT nepectynartb. [poucxoaut
370 notomy, 4yto B apmumn CLLUA orpomHoe 3Hauve-
HUe NpUAAETCA BHYTPEHHeW AUCUMMANHE U MO-
panbHOMy COCTOSIHWIO conpata, KOTOporo npep-
cTOUT 06YYnTb HaBblKaM pa3BeAblBaTeNbHON U
AVBEPCUOHHON feaTenbHocTu. Mo-apyromy, 3ame-
yaeT MagceH, He MOXeT 6bITb. «Mbl JaEM B pyKM
Halwemy 6oiiLly UCKNIOUUTENbHBIE HABbIKU 1 yMe-
HUS, BOCMUTLIBAEM €ro Teno M Ayx Takum obpa-
30M, 4TO B ,,00bIYHON XKMU3HM“ OH NONYYaET Nepes
»O00bIUHBIMU  NIIOABMU®  3HAUUTENbHbIE MPEUMy-
LLeCTBa, U OYeHb BAXHO, YTOObI OH NO/b30BaNCA
VMW NPaBUALHO WM HE MONb30BaNCs UMK BOOG-
we». KpymrHanbHas CTaTucTika roBOpuT B Nofb-
3y 3TOr0 YTBEPKAEHUA: CPEAN UL, OCYXKAEHHBIX 3@
pa3Hoobpa3Hble HACWILCTBEHHbIE MPECTYNEHUS,
Upe3BblYaiHO HU30K MPOLEHT ObIBLUMX BOEHHO-
CNy}aWmx cun cneumanbHbix onepauui. lMNapa-
[OKCanbHO, HO (DaKT: B «MUPHOE» BPEMS NIOAM,
cnocobHble y6UTb CBOMX OMMOHEHTOB OAHUM-
ABYMA yfapamu, o4eHb pefKo MOoMb3YTCA 3TUM
yMeHMeM Jiaxe B CNy4yasx ABHOW ONAcHOCTM Ans
CO6CTBEHHOM M3HW. Mo3TOMYy A0O6POBOAbLbI BO-
OPYEHHbIX WA, CKNOHHbIE K Hacuauto, obypeBae-
Mble KOMMN/IEKCaMM NPEBOCXOACTBA, EeCTOKMNe unn
anyHble, OTCEMBAOTCA BOEHHbIMK MCMX0Noramv
elLé Ha 3Tane npeasapuTensHoro otéopa. B utore
B psAax BOWCK, COCTaBAAOLWMX CUAbI CneLmnanb-
HbIX OnepaLii, OKa3blBaloTCA Te, ANA KOTO NO3YHT
«De oppresso liber» nnn «Duty, Honour, Freedom»
He nycTble CN10Ba, HO PYKOBOACTBO K eCTBUIO.
Te, KTO He rOTOB pa3Aenstb «abCTpaKTHbIE LIeHHO-
CTU» CBOGOABI U YBAWEHUs K YENOBEUECKOW NNY-
HOCTW, PaHo U1 NO3AHO BYAYT BbIABOPEHbI «13 CU-
CTeMbl» CreumanbHbix cui. BetepaH atux vacrten
3HaeT 0 CBOEM (PM3MYECKOM NPEBOCXOACTBE Haj
«0BbIYHBbIMY MIOABbMMWY, OTAAET cebe OTYET B TOM,
uto ero 60eBoe MacTepcTBO W OMbIT eNaloT ero
Masoysa3BUMbIM B KOH(IMKTaxX C HUMW, HO CYU-
TaeT 3T0 pe3ynbTaToM CBOEro 0OyyeHus B pAfax
apmu, a He CBOMCTBaMU COBCTBEHHON UCKITIOUM-
TENbHON NNYHOCTW. Takoi 06pa3 MbllNeHUs no-
3BO/ISIET €My COXPaHATb CAMOAMCLMMANHY U yBa-
¥eHMe K 3aKOHaM CBOeil CTPaHbl.

CoBCem He TaKoB ero NPOTUBHWK, roBoput Maa-
ceH. Oby4yeHne AMBepCaHTOB U Byaylumx naptu-
3aH 3aHMMAeT BO BPaAeOHbIX apMUAX 3HAuW-
TeNbHO MeHbLLee Bpems, MNOTOMY YTO B 3TW 4acTu
“3HayanbHO NoAdMpaloTCA NIOAU, XOPOLLO MOAro-
TOB/EHHblE (hU3NYECKM, YBEPEHHbIE B CBOEN MUC-
KNOYUTENBHOCTYU M UCMbITbIBAIOLLME YA0BONBCTBUE

OT HacWNWA B OTHOLIEHUN cebe NogoBHbIX.
lMpolye roBops, KoHcTatnpyet M3jaceH, 3To
NPUPOXKAEHHbIE YOUILbI U HACUNBbHUKY,
KOTOPbIX BNAcTM M KOMaHAOBaHWE BpaX-
AeOHbIX CTpaH Hayyunucb BUPTYO3HO MC-
nosb30BaTb B CBOMX WHTepecax. B ycno-
Busx CLLUA 3tn noamn cugenu 6bl B TIOpbME,
B apMMAX NPOTMBHMKA OHW [1eNaloT Kapbe-
Py 1 0BNafeBaloT HOBLIMU HaBbIKamMU youii-
cTBa. B TaKOM nopxone ectb CBOM MUHYCbI
n natocbl. K nawocam, B 4acTHOCTW, OTHO-
CUTCA TO, YTO, C TOYKM 3PEHNS BPAXKECKOro
KOMaH[0BaHWsl, TAKOMY CONAATy HE HYXHbl
HUKaKkMe 060CHOBaHUA HPABCTBEHHOCTM
€ro IeNCTBUIA: OH YOMBAET C YA0BONLCTBU-
€M, a MopaJbHble onpaBAaHUA NpUaYMbI-
BaeT Ans cebs cam. HuKaKkoro «noctrpaBma-
TMYECKOTO CUHAPOMA», CTOMb MONYASPHOrO
B nocnefHee Bpems, MPoHU3npyet MagaceH,
NS HUX NPOCTO He CyLL,ecTByeT, pasBe yto
B TOM CMbIC/1E, YTO «KOHEL, BOMHbI» pa3apa-
WaeT KX, nLiasn BO3MOXHOCTM 3aHUMATbCS
«1106UMbIM AeN0M».

{{ B «mupHOoe» Bpemsa noau,
CNoco6Hble yOUTb CBOMX
OMMOHEHTOB OAHUM-BYMS
yAapamu, 04eHb PefKo
NONb3YHOTCSA 3TUM YMEHVEM
AAXe B Cnyyasnx ABHOM
OMacHOCTU AN COOCTBEH-
HOV XU3HU )

HukaKue coobpaxeHns 0 BO3MOMKHbIX epT-
Bax Cpeau MUPHOTO HaceNeHUs He OCTaHo-
BAT TaKOro BOMHA. HanpoTue, oH C yA0BO/b-
CTBMEM HamnpaBWUT CBOIO arpeccuio NpoTuB
6e33allMTHbIX Ntoger, NoTomy 4yto OGyaer

STRATEGY

yBepeH B cOOCTBEHHOI 6Ge3HaKa3aHHOCTU
1 6e3onacHoCTU.

MpenmyllecTBo  «congara 3n1a» COCTOMUT
B TOM, 4TO €ro NPOTUBHWK, CBA3AHHbINA Tpe-
60BaHMAMM yCTaBa M MOPaNbHLIMU Orpa-
HUYEHUAMM, NPOCTO He cnocobeH Boobpa-
3UTb, Ha YTO MOKET 6bITh FOTOB BPAKAEOHbIN
BOVH. BpoX/aeHHas XMTPOCTb U MHCTUHKTUB-
HOe ymeHue ObICTPO OLeHWBaATbL CUTYaLUIO
JEenawT «coaara 371a» onacHbIM BParom.
Obpalaer MaaceH BHMMaHWE U Ha 0CO-
GeHHOCTM NOBefeHWs TaKoro conjara.
CobcTBEeHHbIX 6OWLLOB, 3aMeyaeT OH, Mbl
NOCTOSHHO YYMM [JeiCTBOBaTb B rpynne,
B KOMaH/e, Y4aCTHUKM KOTOPOIA ABAAIOTCA,
C NCUXONOTUYECKON TOUKM 3peHus, paBHO-
npaBHbIMK NapTHEPAMK, a pasnuyve Bbl-
NOMHAEMbIX MMW 00s3aHHOCTEN 3aBUCUT
KaK OT HaBbIKOB W 3HaHWIA, TaK 1 OT NPaKTu-
yecKoit Heobxoaumoctn. CoBCEM He Takue
OTHOLUEHWA CYLLECTBYIOT B rpynne, o6beau-
HAKLWEA «CONAaT 3na». 3T BOWHBLI MOTYT
3heKTMBHO B3aMMOAENCTBOBATL TONLKO
B paMKax Mepapxum «CTapLUniA-MnasLlmniny,
«KOMaHANP-MOAYNHEHHDBIN», MPUYEM  He-
06X04MMOCTb «OBMEHATLCA» CBOUMU 068-
3aHHOCTAMM NPUBOAMT B TaKoW rpyn-
ne K cTpeccy U KoHbuKTy. Miepapxus ata
HecbopmanbHas, OnpeaensieTcs MHOMe-
CTBOM MPaBWJ, HEMOHSATHLIX NOCTOPOHHUM,
O/IHAKO OYEBMAHA [N BCEX «COMAAT 3na».
Bonee Bcero, yteepxaaer MaaceH, 31o no-
XOM€ Ha OTHOLIeHWA B rpynne nepsobbIT-
HbIX OXOTHWKOB, CO3HAHWE KOTOPbIX OMyTa-
HO MHOXECTBOM Taby v pUTYanoB, YyMuabix
BOCMPUATUIO LIMBUNN30BAHHOTO YeNoBeKa.
«Conpar 3na» NOCTOSHHO OZEPXUM OTCTau-
BaHWEM CBOEr0 MecTa B MEpPapXuu, 4to u
MOTUBMPYET ero Ha 3hheKTUBHbIE, C TOYKN
3peHus rpynnbl, Aeicteus. Cneacterem
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ABNATCA cNaboe ropu3oHTasbHOE B3aMMO-
AeViCTBME MeXAy rpynnamm Takux BOWHOB
1 Heob6XOAMMOCTb MOCTOSHHOTO KOHTPOJS
3a 3TVMK TPynnammn co CTOPOHbI KOMaHAOo-
BaHUA.

OTBeyas Ha BOMPOC O TOM, Kakum obpasom
KOMaHAOBaHWIO YAAETCA yAepHuBaTb TaKWX
BOMHOB B MOBMHOBEHUN B «MUPHOE» BPEMS,
MaaceH [aérT oCTaTouHO  OpUTMHANbHBIN
OTBET. 10 ero yGexaeHuto, raBHbIM NOTEH-
LManbHbIM MPOTUBHWKOM TaKMX BOMHOB by
definition ABnAloTCcA BOBCe He conaatbl Bpa-
KECKON apmMuu, @ COBCTBEHHOE HaceneHue,
NOTEHLMANbHO HENosAAbHOE K MOAUTUYECKO-
My PYKOBOACTBY CTpaHbl, MpuWBIeKaloLiemy
Ha cnyxOy «conaar 3na». Paccyxaerns Mag-
CeHa Ha 3Ty TeMy 3aHVMatoT JOBO/IbHO MHOIO
MECTa, HO OAHO CAENaHHoe UM HabnogeHune
3acnyxvBaeT BHUMaHWA yntareneii «Hoeoro
060pOHHOTO 3aKasan.

Ewe B xoze Bropoii mMpoBoI BOWHbI CTano
ACHO, nuwet M3aceH, 4TO  BO3AYLIHO-
JecaHTHble BOWCKA He onpasaany 6o/bLUnX
Hajexs, BO3NaraBLWMXCA HA HUX KOMaHAo-
BaHuem. KpynHomaciutabHble —onepauu,
OCYLLECTBEHHblE BOMbIWMMM Maccamm cre-
LIMaNU3NpPOBaHHbIX  BO3AYLUIHO-AECAHTHbIX
BOWCK, 3aKaH4YM1BaNNCb NPOBaNoOM, KaK Tofb-
KO «[€CaHTHVKWU» CTaNKMBaNUCb CO CTOMKOM
1 AUCLUMNAMHUPOBAHHOW «nexoton». [pu-
YMHa 34eCb Bblna NCKIIYNUTENBHO B TOM, YTO
JeCaHTHMKaM Heyero 6biN0 NPOTMBOMOCTa-
BUTb TAKENOMY BOOPYHEHMIO «OBObIYHbIX»
NexoTHbIX AMBM3UN. B KadvecTe ycnelHown
BO3AYLUHO-LUTYPMOBO/ OMepauun  HasblBa-
10T 06bI4HO 3axBaT KpuTta, oHaKo 3abbiBatoT

YNOMsHyTb, 4TO 3Ta nobeaa, He OKasaBluas
CTpaTernyeckoro BAMAHUA Ha [anbHeiLLyio
6opbby 3a CpeanseMHOMOpbe, OKasanacb
nUppoBoOii. Hemelkue napailioTHble 4acTu
Obinv  0GecKpoBieHbl U HUKorga 6Gonee
HE OCYLLeCTBAAAM NOJOGHbLIX BbiCafoK. Bo
Bpems 3HameHuTo onepaumv Market Garden
CamMOyOUINCTBEHHOE MYXECTBO aHIIUACKUX,
KaHafCKWX M NOMbCKUX NapaLlioT1CTOB HUKaK
HE MOMOT/I0 UM B CTOJKHOBEHUU C TAXKENbIMM
HEMELKUMMU TaHKaMm 1 CaMOXOAHOW apTui-
nepueit. Yto e Kacaetcs BTopyeHus B Hop-
MaHAuMio, TO ero MCXof pelmnna He BbiCaa-
Ka NapaLltoTUCTOB B TbiNy BOWMCK Pommens u
PyHALWTEATA, @ MOLLHBIA 1 TOYHbINA OTOHb TA-
HENbIX KOpabenbHbIX opyawi, NpobuBLIMi
[0pOry MOPCKOMY fiecaHTy, 6oMOoBbIe yaapbl

¢ «Conpart 3na» NOCTOAHHO
O[lePXMNM OTCTaMBaHMEM
CBOEro mecTa B Mepapxuu,
4TO N MOTUBMPYET €ro Ha
3P eKTMBHbIE, C TOYKU 3pe-
HWA rpynnbl, JeACTBUA )

Mo KeNe3HOAO0POXKHbLIM y3n1aMm, 3ab6A0KUPO-
BaBlWMe NepebpPoCKy HEMELKMX TaHKOBbIX
pe3epBoB, 1 CNOCOGHOCTL ThIOBbIX CNYHKO 3a
CYMTAHHbIE Yacbl HANaAUTL CHabXeHMe Bbica-
OVBLUEACA FPYyNNUPOBKM.

Mo3tomy, npofonmkaer MaaceH, nocne BOMHbI
NPaKTUYECKN BCE KPYMHbIE BOEHHbIE AepKa-
Bbl OTKa3anucb oT GOPMUPOBAHUS CAMOCTOS-
Te/bHbIX BO3AYLUHO-AECAHTHBIX BOMCK.
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Hawa 3HameHutas 101-a auBu3uA, npo-
[OMKAeT OH, HOCUT Ha3BaHMe «BO3[YLUHO-
LITYPMOBOM», OAHAKO Ha CamMoM fefe 3T0
06blYHas NeX0oTHan AMBU3USA, UMEIoLas, oj-
HaKo, B CBOEM pacnopaXeHUn cneLmanbHble
CpencTsa ANA AeCaHTUPOBaHUA TAKENON Tex-
HUKW, @ INYHBIA COCTaB 3TON ANBU3UN YKOM-
NNEKTOBaH XopoLLOo 06y4YeHHbIMI ConjaTamu,
BAAEIOW MMM AONONHUTENBHBIMU HaBbIKaMm
fecaHTHUKa.

EAVHCTBEHHBIM  MCKMlOYEHWEeM  OKasancs
Cosetckuit  Coto3, CHOPMMPOBABLLWIA He-
CKONbKO «BO3YLUHO-AECAHTHbIX [UBU3UIA»,
06beaMHEHHBIX B paMKax CrneyuanbHoro
KOMaHAO0BaHWs Bo3ayLIHO-AeCcaHTHbIX BOWCK,
BO rNaBe KOTOPbIX TPaANLIMOHHO CTOAN «YeTbl-
péx3Bé3aHbIN reHepan» (MaaceH, o4eBMAHO,
MMeeT B BUAY 3BaHME «reHepan apmum». —
[lpum. nepes.), paBHbliA NO 3BaHWIO, HaNpW-
Mep, KomaHnayowemy BoeHHO-BO3AYLWHbIMK
cunamu. OgHako, noayépkmsaet MaaceH, Co-
BETbITAK HUKOTAA W HE UCMO/b30BA/IN 3TOT «60-
€BOI MHCTPYMEHT» — HW BO BPEMA BTOPKEHUSA
B BeHrpuio, HM Bo Bpems OKKynauum Yexoc-
nosakuu. [laxe Bo Bpema fecATUneTHen Kam-
naHuun B AdraHucrare B coctase 40-i apmuu
aKTUBHO [eCTBOBANN OTAENbHblE MONKW U
6atanboHbl AECAHTHWKOB, B YaCTHOCTU 3Ha-
MEeHUTbIN 345-/ NOMK, HO BOMPOC O Maccu-
POBaHHbIX [eCaHTax He CTaBuACA W Torga.
3auyem xe B 31om cnyyae CoseTckomy Cotosy
Obl HYXEH CTONb CNOXHbIN, AOPOrON U Xpyn-
KUA MexaHu3M, KaK Bo3pyliHo-fecaHTHble
BOVCKa? Bo BCAAKOM cnyyae, He ansa pelleHuns
3a/ay 3aLuTbl CBOEN TePPUTOPUM U OXPaHbl
HapopaHbIX MHTEpecoB (aHr. national interest
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nepeBoANTCA MMEHHO KaK HapOAHbIiA, @ HE HALMOHANbHbIN NHTE-
pec. — Mpum. nepes.). Npun 3ToM NponaraHaa BCAYECKU NOAYEP-
KMBana «3/IUTHbIN» XapaKTep 3TUX BOMCK.

OfaHaKo, eako 3ameyaet MaaceH, Bo Bpems NpasfHOBaHWsA 0Co-
6oro [HA AecaHTHWKa, BXogAwero B Poccum B yncno nonynsp-
HbIX aPMENCKNX Npa3aHUKoB HapsAay ¢ [IHém CoBeTckon Apmum
(umeeTcs B BUAY [eHb 3awutHKka OTeyecTa. — lpum. nepes.)
nnmn IHém BoeHHo-MopCcKoro dnoTa, BAacTv 1 NOANLUA PYCCKMUX
ropofoB NPU3bIBAIOT rPAXAAH AepaTbCs B OTAANEHWN OT c6o-
puLLY, Npa3aHyoLWMX AECAHTHUKOB BO MMs cOBCTBEHHON 6e3onac-
HOCTW, @ TO 1 BOBCE He BbIXOAUTb Ha ynuuy. CuTyauus, ¢ TOYKM
3peHus MaaceHa, abcypaHas, MOCKONbKY OKasblBaeTcs, YTo
Yrpo3y MUPHBIM XUTENAM NPEACTaBAAOT ObiBLIME CoNaaTkl, No-
NyYMBLUME CNELManbHYO NOArOTOBKY MMEHHO ANs MOTeHUManb-
HOW 3aLLUTbI ITUX KUTENEN.

C BblBOAAMU U aprymeHTamu M3jiceHa MOXHO CMOpUTb, OfHa-
KO ero «B3r/15f, CO CTOPOHbI» 3aC/yXMBAET BHUMaHUA. Mbl npeg-
nonaraem 1 B jafibHeiilem 3HaKoMUTb ynutarenein «Hosoro 06o-
POHHOrO 3aKa3a» ¢ ero paboramu.

Andrey Strelin

VIEW FROM THE OTHER SIDE

The military analyst acting under the pseudonym Max Madsen started publishing his
articles in the peer-reviewed journals in 2004, but only recently they have been wide-
ly discussed in the professional community of military experts of the U.S. and its allies.

At the same time, little is known about the author. According to executive
summary fo his first published works, Max Madsen is an ethnic Pole born in
the United States, in Baltimore, in 1968. In 1984 he moved to Australia and
later received a master’s degree at the University of Adelaide. In 1993, Mad-
sen returned fo America, where he joined the U.S. Army, and after the offi-
cer courses was promoted to lieutenant. According to his own version, he
served in the infantry.

The details of Madsen’s military biography are unknown to the public. In
2007, Robert J. Bunker wrote an article “The Strange Unknown Soldier”
published in the “Marine Corps Gazette”, in which he expressed doubts
about the existence of “Max Madsen”, suggesting that it is rather a collec-
tive pseudonym of a group of military analysts at the Joint Chiefs of Staff.
Bunker was objected by the retired Colonel David Hackworth, who repeat-
edly argued with Madsen on the pages of his famous newsletter “Soldiers for
the Truth”. Having analyzed Madsen’s texts, Hackworth said that their au-
thor had really served (or still serves) in the U.S. Armed Forces and with a
high degree of probability has been involved in the hostilities. In 2009, the
“Newsweek” editorial board sent a request fo the Department of Defense
for confirmation or refutation of the existence of Madsen. The Ministry re-
plied that such a person really exists, he is a senior officer in the U.S. Army,
and the military authorities have no objections to his journalistic activities.
The Pentagon confirmed that between 1993 and 2009, “Madsen” partici-
pated in all military operations of the U.S. Army. The essence of his duties
was not, however, disclosed.

Most Madsen'’s published works are devoted to issues of individual military
training, issues of attracting volunteers to serve in the Armed Forces (this
allowed some experts to suggest that in the early 2000s Madsen served as
a recruiter for the U.S. Army), as well as the specifics of fighting guerrillas
and saboteurs.

Madsen’s (let us call him in such a way) popularity (and some heavy criti-
cism) was based on his article “Soldiers of Evil”, in which he discussed the
aspects of confrontation with the army special forces of the potential ad-
versaries of the U.S.

Of course, Madsen writes in the preamble to his work that he doesn’t mean
any mysticism. However, the term “soldier of evil”, in his opinion, most ac-
curately reflects the psychology and morality of a saboteur of the army of
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the U.S. enemies. As noted by Madsen, “soldiers of evil”
become so not because of the fact that they are fight-
ing against America. Moreover, it is not a foreign enemy
that is their main opponent, at least from a psychologi-
cal point of view.

The problem of American special operations forces, ac-
cording to Madsen, is that they freat their enemy as the
same “proper soldier”, subject to the discipline, having
some abstract values and moral constraints, which he
would not violate. This happens because the U.S. Army
pays great attention to internal discipline and morale
of soldiers who have to acquire the skills of intelligence
and sabotage activities. It could not be otherwise, says
Madsen. “We give some exceptional skills into the hands
of our soldier, educate his body and spirit so that he gets
significant advantages over “ordinary people” in “nor-
mal life”, and it is important that he should use them
properly or should not use them at all.” Crime statistics
speaks in favor of this assertion - among persons con-
victed of various violent crimes the percentage of for-
mer members of military special operations forces is
extremely low. Ironically, in “peacetime” people who are
able to kill their opponents with a couple of punches use
this skill very rarely, even in cases of obvious danger to
their own lives. Therefore, volunteers to armed forces
who are prone fo violence, greed, or having a superior-
ity complex, are eliminated by military psychologists at
the stage of pre-selection. As a result, the troops that
make up the special operations forces, consist of those,
for whom the slogan “De opresso liber” or “Duty, hon-
our, freedom” are not just idle words, but rather the
quidelines for action.

Those who are nof ready fo share the “abstract values”
of freedom and respect for the human personality, will
sooner or later be expelled “from the system” of special
forces. A veteran of these troops knows about his phys-
ical superiority over the “ordinary people”, he is aware
that his combat skills and experience make him hardly
vulnerable in a conflict with them, but believes this is a
result of his training in the army, and not the exclusive
properties of his personality. This way of thinking al-
lows him to maintain self-discipline and respect for the
laws of his country.

Their opponents are very different, says Madsen. Train-
ing of saboteurs and future guerrillas in the hostile
armies fakes considerably less time, because these
troops initially select people who are well trained phys-
ically, confident in their exclusivity and experiencing
the pleasure of violence against their own kind. Simply

put, says Madsen, they are natural born killers and of-
fenders, which are skillfully used by the leaders of hos-
tile countries in their own advantage. In the U.S., these
people would be imprisoned, but in the armies of the
enemy they make a career and acquire new killing skills.
This approach has its pros and cons. On the plus side is
that, in terms of enemy command, these soldiers need
no justification of morality of their actions - they kill
with pleasure, and invent moral justifications for them-
selves. There is no “post-traumatic syndrome”, so popu-
larin recent years, Madsen ironically remarks, except in
the sense that “the end of war2 annoys them, making it
impossible to engage in their “labor of love”.

No considerations of possible civilian casualties would
stop such warriors. On the contrary, they would be
happy to direct their aggression against defenseless
people, because they would be sure of their impunity
and security.

The advantage of the “soldiers of evil”is that their oppo-
nents, restricted by the requirements of combat manu-
als and moral constraints simply cannot imagine what
the hostile warrior would be up to. The innate cunning
and instinctive ability to quickly assess the situation
makes the “soldier of evil” a dangerous enemy.

Madsen draws attention to the behavior of these sol-
diers as well. American soldiers, he says, are constant-
ly trained to work in a group, as a feam, whose mem-
bers are - from a psychological point of view - equal
partners, and the difference in duties they perform de-
pends on their skills and knowledge, as well as on prac-
tical necessity. Such relations do not exist in the group
of “soldiers of evil”. These soldiers can effectively com-
municate only within the hierarchy of “senior-junior”,
“commander-subordinate”, and the need to “swap” their
duties in such a group leads to stress and conflict. This
hierarchy is informal, defined by a set of rules, incom-
prehensible to outsiders, however, obvious to all “sol-
diers of evil”. It is especially similar, says Madsen, o the
relationships inside a group of primitive hunters, whose
consciousness is enfangled by a plurality of taboos and
rituals, alien fo the perception of a civilized man. “Sol-
diers of evil” are constantly obsessed with settling their
place in the hierarchy, and that motivates them to ef-
fective, in terms of a group, actions. The consequence
is weak horizontal interaction between groups of sol-
diers, and the need to constantly monitor these groups
by the command.

Answering the question of how the command manages
to keep these soldiers in subjection in the “peacetime”

HOBbI 0BOPOHHDbIN 3AKA3 CTPATErMM | 02 | MAII 14

Madsen goes fairly original. According fo him, the main
potential enemy of such soldiers are, by definition, not
the soldiers of the enemy army, but their own people,
potentially disloyal fo the country’s political leadership,
recruiting the “soldiers of evil”. Madsen's reasoning on
this subject occupies a lot of space, but he made one ob-
servation that deserves the attention of the readers of
“New Defence Order”.

Even during the Second World War, Madsen writes, it
became clear that airborne troops did not meet the high
expectations of the command. Large-scale operations
carried out by the large masses of specialized airborne
troops, ended in failure, as soon as the “troopers” faced
the persistent and disciplined “infantry”. The reason for
this was solely that paratroopers had nothing to oppose
the heavy weapons of the “normal” infantry divisions.
The Battle of Crete is usually remembered as a success-
ful air assault operation, but it is rarely mentioned that
this victory did not have a strategic impact on the fur-
ther struggle for the Mediterranean, remaining a “Pyr-
rhic victory”. German paratroopers were bled white,
and never again performed such operations. Dur-
ing the famous “Market Garden” operation, the suicid-
al courage of British, Canadian and Polish paratroop-
ers did not help them in a collision with heavy German
tanks and self-propelled artillery. As for the invasion of
Normandy, its outcome was decided not by the landing
of paratroopers in the rear of Rommel and Rundstedt,
but by the powerful and accurate fire of heavy naval
guns, having “trodden” a path for seaborne-assault
troops; bombings of the railroad junctions blocking the
transfer of the German panzer reserves; and the ability
of service support to adjust the supply of landed groups
in a matter of a few hours.

Therefore, Madsen maintains, after the war, almost all
the major military powers renounced the formation of
independent airborne troops. Our famous 101 division,
he continues, is called “air assault”, but in fact it is a
standard infantry division, which has, however, special
facilities for the landing of heavy equipment, and the
personnel of this division is staffed by well-trained sol-
diers who possess additional paratrooper skills.

The only exception was the Soviet Union that formed
several “airborne divisions” united under the special
command of the Airborne Troops headed traditional-
ly by a “four-star general” (Madsen, obviously, means
the title of “General of the Army”), equal in his rank to,
for example, the commander of the Air Force. Howev-
er, Madsen posits, the Soviets never used this “fighting
tool” - neither during the invasion of Hungary, nor dur-
ing the occupation of Czechoslovakia. Even during the
ten-year campaign in Afghanistan, the 40th Army had
active individual regiments and battalions of paratroop-
ers, in particular the famous 345th regiment, but the
issue of massive air assaults was not raised even then.
Why in this case, the Soviet Union needed such a com-
plex, expensive and fragile mechanism as the Airborne
troops? Anyway, not to solve the problems of protect-
ing its territory and protecting national inferests. Still,
the state propaganda constantly stressed the “elite” na-
ture of these troops.

However, Madsen sarcastically observes, during the
celebration of a special “Day of the paratrooper”, listed
as one of the popular Russian army holidays, along with
the Day of the Soviet Army, or Day of the Navy, Rus-
sian authorities and police urge citizens to keep away
from the gatherings of the celebrating paratroopers in
the name of their own safety, or even not to go out at
all. This situation is absurd from Madsen’s perspective,
as it turns out that former soldiers who have received
special training are the threat to the very people they've
vowed to protect.

Madsen’s findings and arguments may seem disputable,
however, his “view from the other side” deserves atten-
tion. And we expect fo continue acquainting the read-
ers of “New Defence Order” with his works.
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NIASEPHO-AYTOBbIE TEXHONOMMM L
N TEXHONOTMYECKUE KOMIJIEKCbI =~ oot
151 U3FOTOBAEHMA OTBETCTBEHHbBIX KOHCTPYKLMI

LLIMpOKoe MNCNonb30BaHMe MaTepuasoB HOBOFO MOKOJEHUA (BbICOKOMPOY-
Hble 1 Hep)KaBeroLLye CTanm) 418 U3roTOBIEHMS KPYNHOrabapuTHbIX BbICO-
KOTOYHbIX KOHCTPYKLMIA TpebyeT paspaboTKM HOBbIX CBAPOYHbIX TEXHONOMMI U
o6opynosaHusa. O4HMMU 13 CaMbIX NEPCNEKTUBHbIX, N0 COBOKYMHOCTU TEXHUKO-
3KOHOMMUYECKUX (haKTopoB, ABNAIOTCA 1a3epHanA U Na3epHO-AyroBas CBapKw, no-
3BONIAIOLME 3@ CHET B3aMMHOr0 JONONIHEHWA 1a3epHOro U lyroBOro UCTOYHUKOB OCHOBHbIE XAPAKTEPUCTUKU IATK:

HarpeBa nosy4YnTb PaBHOMPOYHOE COeJMHEHME C 3aaHHbIMU XapaKTepucTuKamMm + TUNbl CBapMBaeMblX MaTepuanoB: BbICOKOMPOUYHble U HepaBelollne
MeTasna CBapHOro WBa ¢ MUHMManbHbIMWU CBapOYHbIMU AedopMaLuaMu. CcTanun v cnnasbl;

+ TO/MHA CBapUBaeMbIX MaTepuanos - 4o 48 mm;

* CKOpPOCTb CBapKW - 40 6 M/MUH;

* TUN UCNOMb3YeMOoro la3epa — BOJIOKOHHbI

+ MoLWHOCTb Nasepa - Ao 25 kBT;

*  MaKCUMalbHbI/ CBApOUHbIii ToK - 40 500 A.

WHCTUTYT nasepHbiX U cBapoyHbix TexHonorun CMGIMY nposoauT paspa-
60TKM NazepHbIX U Na3epHO-AYroBbIX TEXHONOTMIA, MPOEKTUPOBAHME, U3ro-
TOBJIEHWE U BHEJPEHME TeXHONO0rMYeCKNX aBTOMAaTU3NPOBAHHbIX KOMMIEeK-
coB (JIATK) B npo3BOACTBO COBPEMEHHOW CNELTEeXHUKMN.

MoaynbHbIA NPUHLKMN NOCTPOEHUS KOMMaeKcoB oGecrneynmBaeT BbICOKYHO
cTeneHb aBTOMaTU3aLMK; YBENMYMBAET KOIMYECTBO BApUaHTOB KOMMNNEKTa-
LuKY; ynpoliaeT MOLepHM3aLuio; paclumpaeT BO3SMOXHOCTA agantauum ana
peleHNA KOHKPETHbIX 3a4ay, Kak UCCeA0BaTeNbCKUX, TaK U MPaKTUYECKUX,
no cBapKe W HannaBKe C NpPYMeHeHMeM J1a3epHbIX U 1a3epHO-AYrOBbIX TeX-
HONOTUA.

Bbicokasa yHUdMKauMA cocTaBHbIX YacTell M KOMMIEKTYLWNX CoKpaliaeT
CpoKu pa3paboTKu 1 n3rotoneHns obopyaosarusa. Mpu paspaboTke KoM-
NAeKCOB UCMOJb3YyTCA CEPUITHO BbiMyCKaeMoe oTeyecTBEHHOe lasepHoe,
AyroBoe, KoMnpeccopHoe o6opya0BaHMe, NPOMbILUeHHbIe PO6OTbI, MaHUMY-
NATOPbI M BpaLiaTenu.

JlazepHo-pyroBble MOAYAN, CUCTEMbI MOHUTOPUHIA U HaBeAeHUA, cuctema
aBTOMaTM4YecKoro ynpasneHus v 6710K1 NOATOTOBKYM U pacnpejeneHuns rasos
ABNATCA OPUTMHANbHLIMU pa3paboTkamu MIHCTUTYTa NasepHbIX U CBapoY-
HbIX TEXHONIOTUA.

[na cBapku KopnycHbix KOHCTpykuuid | For welding hull structures

LASER-ARC TECHNOLOGIES
AND PROCESS COMPLEXES FOR
FABRICATING CRITICAL STRUCTURES

Wide application of new-generation materi- + Welding rate - up to 6 m/min;

als (high-strength and stainless steels) for - Type of alaser applied - optical fiber laser;
fabricating large-scale high-accuracy structures + Laser power - up to 25 kW;

requires development of new welding process- + Maximum welding current - up fo 500 A.

es and equipment. Laser and laser-arc welding is
one of the most perspective processes in terms of
combined technical and economic factors, which

Modular principle of the design of complexes en-
sures a high degree of automation, increases the

enables a full-strength joint with pre-set charac-
teristics of weld metal and with minimum welding
strains due fo co-action of laser and arc heating
sources.

Institute of Laser and Welding Technologies (Saint
Petersburg State Polytechnical University) per-
forms development of laser and laser-arc technol-
ogies, design, manufacturing and implementation
of process automated complexes (LAPC) in the
process of production of modern equipment.

BASIC CHARACTERISTICS OF LAPC:

+ Types of materials to be welded - high-strength
and stainless steels and alloys;

+ Thickness of materials to be welded - up to 48

CankT-TMNeTepOypr, yn. MonutexHnyeckas, . 29
Ten./bakc: +7 (812) 552-98-43

E-mail: ilist@ilwt-stu.ru, ilist@ltc.ru
http://www.ilwt-stu.ru

number of configuration options, makes modern-
ization process easier, extends the adaptive ca-
pacities for solving peculiar problems both for
research and for practical purposes, for welding
and building up processes using laser and arc-la-
ser technologies.

High unification of component parts and ele-
ments shortens duration of equipment design-
ing and manufacturing. In the process of devel-
opment serial domestic laser, arc, compressor
equipment is used as well as industrial robots, ma-
nipulators and rotators.

Laser-arc modules, monitoring and guidance sys-
tems, automatic control systems and gas prepara-
tion and distribution units are proprietary designs
of the Institute of Laser and Welding Technologies.

29, Politekhnicheskaya st., St. Petersburg.
Tel./Fax: +7 (812) 552-98-43

E-mail: ilist@ilwt-stu.ru, ilist@ltc.ru
http://www.ilwt-stu.ru
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Ans opbutanbHoii cBapku | For orbital welding
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CTPATETMN

Butanwii Jle6epes, npesceaaTens CeKLUU UCTOPUM aBUALMM U KOCMOHABTUKKU CaHKT-MeTepOyprckoro otaeneHns HaumoHanbHOro KOMMTETa N0 UCTOPUU
n punocodum Hayku n TexHnkn PAH, cneumnanbHo ansA xypHana «HoBblit 060poHHbIii 3aKka3. CTpaterun». Lebed2000@mail.ru

1 MAA

MepBoe poccuiickoe ToBapuLieCTBO BO3AyXomna-
BaHua (MPTB) «C. C. WeTnHuH n K°» Ha ocHoBaHWK
nonoxeHuns BoenHoro coseta 11 anpena 1914 r. 3a-
Knounno c MaBHbIM BOEHHO-TEXHWYECKUM ynpas-
nenviem (FBTY) koHTpakT 3a N2 2049 Ha nocTaBky:
30 asponnaHoB cucTeMbl ®apmana N2 22-6uc co
100-cunbHbIMM MoTopamu «[HoM» Tuna «MoHocy-
nan» 1 3anacHbIMU YaCTAMU K HAM.

CornacHo KOHTpaKTy, 3aKa3 JO/KeH 6bln BbiTb Bbl-
nofHeH B chepylowue cpoku: 10 asponnaHoB -
K 28 uioHAa 1914, 10 asponnaHoB - K 28 uions,
10 KoMnneKToB 3anacHbIX YacTeil - K 14 aBrycra,
10 KoMnNeKToB - K 14 ceHTAOPA 1 15 KOMNNEKTOB —
K 28 oKTAGps C.T.

Ho panbHeliwee pa3sute 06CTaHOBKM B CTpaHe U
MMpe BHEC/IN CBOM KOPPEKTUPOBKM B 3TU MAaHbl.
0 4yém B poknage NBTY BoeHHoMy coBeTy 0 npoase-
HWUM cpoKa nocTaBKu asponnaHos MPTB ot 28 okTs-
6pa 19141 coobwun HayanbHWK YynpaBieHus
reHepan-nenteHaHt 6apoH ¢oH gep Ponn: «18 nioHsn
(aatbl no H. cT.— B. J1)... Ha 3aBoae ToBapuiecTBa Ha-
yanacb 3a6actoBka pabounx, NPOAOIKABLUIASCA A0
06bABNeHNA BOiHbI [epMaHuei 1 HocuBLLASA, MO UMe-
IOWUMCA B YNPaB/ieHNN CBEAEHUAM, MOUTUYECKUI
xapakTep, a ¢ 1 aBrycta no 21 oktA6ps c.T. paboTbl
Mo BbINOJIHEHWIO HACTOALWEro 3akasa Gbinv npuo-
cTaHoB/eHbl pacnopsxernnem MBTY BBuay Toro, 4to
C OTKPbITMEM BOEHHbIX ieiiCTBUI /1A NONOJHEHUA B
OTpsAAax HeJo0CTaloLWero KoamM4ecTBa U 3aMeHbl Npu-
WeALWNX B HEroAHOCTb NoTpeGoBanvcb B MepByto
oyepeab asponnarbl Dapman N2 16 u Helonop, cnew-
HOE N3roTOBJ/IeHNE KOTOPbIX 1 GblN0 NOpyYeHo 3aBo-
ny TosapuuectBa. EctecTBeHHO, 4TO Npu Hannuum
TaKux 06CTOATENbCTB 3aKa3aHHble ToBapuLLeCTBY
a3ponnaHbl U 3anacHble 4acTu 10 HacToALLero Bpe-
MEHU He MOF/IN GbITb MOCTPOEHbIY.

2 MAA

B Gonbluoi ayauTopum MocKoBcKoro MonuTexHuye-
CKOro My3es coctosachk nybavyHas nekuums npodec-
copa XapbKOBCKOrO TEXHONOrMYecKoro UHCTUTYTa
AnekcaHapa Hukonaesnya lllykapéaa (1864-1936)
Ha TeMy «[lo3HaHue 1 MblwneHne». Bo BpemMA nekuumn

6blna NPOAEMOHCTPUPOBAHA MbIC/UTENbHAA MaLLN-
Ha, KoTopas No3BONANA, KaK N1cana raseta «Pycckue
Be/JOMOCTU», <MeXaHU4eCKV BOCNPOU3BeCTH NpoLiecc
4esI0BEYECKOiA MbIC/IN, T. €. BbIBOAWTb 3aK/0YEHNA U3
nocTaBfieHHbIX NOCbUIOK». Pe3ynbTaThl eé onepauuit
BbIBOAW/ICH HA 3KPaH B cnioBecHom opme. 370 Bbin
npoo6pas HbIHELWHNX KOMMbIOTEPOB.

MawwHa 6bina Bnepsble MOCTPOEHA aAHMUNCKUM
mMaTtematnkom [xeBoHcom (William Stanley Jevons)
1 ycoBepLUeHCTBOBaHa aBTOPOM JIeKLIMM.

B 1870 r. aHrnuitickmnin hpmnocod 1 3KOHOMUCT Yunb-
aM CTaHan [xxeBoHc (1835-1882) oaHUM 13 nepBbix
nonbiTancA NpUMeHUTb MaTeMaTU4ecKue cpeacTBa
K 3KOHOMWYECKOMY aHanu3sy 1 co3gan ofHy u3 nep-
BbIX Jlornyeckmx mawmH. B 1869 r. B MaHuecTepe oH
NOCTPOUA MexaHV4YecKui Npubop, No3sBonstoLwmi as-
TOMaTWNYeCKN BbIBOAWUTb UCTUHHbIE BbICKa3blBaHWA
LANA NOrNYecKnX hyHKUMI J0 4 nepeMeHHbIX. B KoHue
XIX B. cBeaeHWA 06 3Tol MaLLmHe NpoHWKAK B Poccuio
1 NpUBAEKNN 34eCb BHUMaHWE PAAA YYEHbIX.
Mo6biBaBwuin Ha nekuun npocteccop A.H. Cokos,
ony6nukoBaB B ypHane «Bokpyr cseta» (1914,
11 mas, N2 18) ouepk «MbicnutenbHaa MalmHay,
nucan o nekuun A. H. LLlykapésa: «eHuii yenoseka
y)Xe MOKopun Boay 1 Bo3ayx. Mbl nnaBaeMm, KaK pbi6bl,
B BOJEe Ha MOABOAHbBIX JI0AKaX, HOCUMCS B BO3AyXe,
KaK NTuLbl, Ha Anpuxabnax u asponnaHax. Yenosek
NOKOPU/ CBETOBbIE Jy4M, CO34aB, Gnarosaps OTKpbl-
Tuio JlloMbepa, KuHemaTtorpad, ¢ NOMOLLbI0 KOTOPOro
npocneanan NonéT NTULLbI U NONOXWUAW NEpPBbIA Ka-
MeHb B (yHAaMeHT aBnaLMK; He roBOpA yxe 0 TOM,
4TO 370 N306peTeHVe NO3BONSET HAM 3aneyaTneBaTb
Ha nnénkax McTMeHa xuU3Hb Hallero BeKa, Kotopas
€O BCEMU MefbyanlumMMm NoApoBHOCTAMM nepenaeT
K Hawum notoMkam. Mel hotorpadumpyem ronoc, puk-
cupysa ero Ha nnacTuHKe. HactaHeT BpeMms, 1 Nioan
6yAyT NPOHOCUTLCA B MEXMNIAHETHOM NPOCTpaHCTBE
TaK e /Ierko v cBo6G0AHO, Kak 370 Tenepb Mbl fena-
eM B 3Kcnpecce, byayT nepejaBaTb M3obpaxeHue
Ha paccTosiHue Ge3 NPOBOAOB 3/IEKTPOMArHUTHBLIMU
BOSIHAMW, OAHWM CNIOBOM — BCE ByfeT UCNONHATbL Ma-
LUMHA, @ POJib YeI0BEKA ~ PYKOBOAUTL €io».

6 MAA

B popeBonounoHHoit Poccum B 3TOT feHb Obin
caMmblii MOYMTAEMbI NPa3AHUK PYCCKUX BOEHHbIX =
«HOpbeB AeHb BeceHHMIY. [To HOBOMY CTUIIIO OH NpU-
xoanTeA Ha 6 Mas - «[leHb namMATV BennkomyyeHnKa
leoprus Mo6GeAoHOCHOrO — NOKPOBUTENA BOMHCTBA
poccuitckoro». 3ToT Npas3AHUK OTMeYasncs BO BCeX
BOMHCKMNX YacTAX, Ha 60eBbiXx KOpPabiAXx, B BOEHHbIX
yueBHbIX 3aBefileHUAX 1 yupexaeHusx. B 3tot aeHb
ob6A3aTenbHoO cnyxunca MonebeH, NpOBOANANCH pa3-
JINYHble TOPXXECTBEHHble MeponpuaTuA, oduLepsbl
yCTpauBanu NMUKHWKM, a IMYHbIN COCTaB OTNpPaBAAN-
cA ByBO/bHeHue. Kpome Toro, 3ToT NpasAHMK BO MHO-
rUX BOUHCKUX YacTAX, B TOM uyncie B NaBHOM wTabe,
cumnTanca CBOMM, TO eCTb XPaMOBbIM.

Jo 1917 . BOMHCKME NpPasAHUKM ABAANUCH BaX-

XPOHOIPA® BEJIMKOW

BOWVMHbI 1914-1918 rr.
o/ NEPBbIN: 1914. 100 JIET HA3A

HOl 06nacTblo AYXOBHOW KyNbTypbl U 0bLieCTBeH-
HOM Xn3HWM Poccun. Y Kaxpaol vactu, oT npocnas-
NeHHOro rBapAeinCcKoro noska Ao ANCUMNANHAPHOro
6aTtanboHa, MOMUMO BUKTOPUAbHbIX U MaMATHbIX
[iHel, Npa3AHUKOB OTAeNbHbIX POAOB BOWCK, Gbin
TaK)Ke CBOW Mpa3jHMK, COOTBETCTBYIOLLMIA XPaMOBO-
My NpasAHUKY NOIKOBON LEePKBU U N3BECTHbIN BCel
apMum, a'y 60NblWIMHCTBA y4eBHbIX 3aBeAeHni Ob1no
no ABa NpasAHMKa — KOPMNYCHOM (YYMAULLHBIN, akage-
MWYECKWIA) N XpaMOBbIiA.

10 MAA

Ha KomeHaaHTckoM aspospome CaHkT-MeTepbypra
oTkpbiiack |V Bcepoccuiickana aBnaumoHHas Hepe-
nA, cTaBlwas 6eHedrcom Bbiclero nunotaxa. Komu-
TeT MO OpraHM3auMyn BO3AYLIHOTO NpasAHUKa npu-
HAN pelleHne yupeanTb crnelnanbHble Npusbl, B TOM
yuchne 3a ocyulecTieHne GUrypHboix nonétos (MEpT-
BasA NeTnA, NepeBOPOT Yepe3 KPbi/o, CKONbXeHne Ha
XBOCT, MONET BHW3 roioBoit). CBOE MacTepcTBO nepes
MHOrOYMC/IEHHbIMY 3pUTENAMU B XO/ie aBNaLIMOHHO
HeAenn nokasanu poccuiickne nunotbl: A.A.Ara-
tdoHoB, ®.®. Konumn, H.A. Auyk, A E. PaeBckuii,
A.A. Bacunbes, I.B. Ankosckui, . B. AnexHoBuy,
a Takxke ¢dpaHuy3ckue aBuatopbl A. Mery (Clestin
Adolphe P goud) n A. Myap3 (Alphonse-Flavien Poiree).
OuepesHoil Npa3fHMK BO3AyxonnaBaHUA - TOpxe-
CTBO OCBOEHUA yesoBeKoM AToro okeaHa - 3aBep-
wun ceoto paboty 19 Mas 1914 .

Mo npu3sHaHuAM coBpeMeHHWKoB, BecHoin 1914T.

Poccuio 3axnecTHyna BO/Ha BbiCLIEro nuaoTaxa,
KOTOPbI MPenMyLLeCTBEHHO acCOLUMPOBANCA C Uc-
nonHeHnem «ME&pTBOW NeTnu» - Bnepsble B MUpe
eé ucnonHun 9 ceHtabpa 1913 r. pycckuit nunot
MN.H. Hectepos. [lo Hero néTunku naHuyecku Gos-
JINCb CMebIX 3BOJIOLMI U NpeAnoYnTany passopa-
uMBaTbCA 6e3 KpeHa, 1LLb C MOMOLLbIO OAHOTO pyNna
noBopoToB. OT 3T0ro pa3BopoThl GblAN HEYCTONUMBbI,
MeANUTeNbHbI U ¢ 6ONbLIMM PafUyCOoM, T. e. B OCHOB-
HOM MONET MPOMCXOAMA MO ropusoHTanu. «Mépt-
Boi netnéi» M. H. HectepoB aoKasan cBoO MbIChb,
4TO «B BO3AYyXe Be3je ornopa», BBeAA B MNI0TUPOBA-
He 1 BepTUKanbHyt cocTasnatowy:o. Mpn 3ToM Teo-
peTMYecKylo BO3MOXHOCTb BbIMOJIHEHUA «MEPTBON
neTAu» Ha annapaTe TAxesnee Bo3ayxa ewé B 1891 r.
o6ocHoBan pycckuit npodeccop H. E. Xykosckuin.

Ha IV Bcepoccuiickoii aBnaHeaene npofeMoHCTpU-
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poBanu CBOM NWUAOTaX U (paHLy3CKUe aBMaTopbl
Mery v MNyapa. Mocne nnuespenua 11 mas 1914 r. Bup-
TYO3HbIX MoNéToB [lery M3BeCTHbIA PYCCKUIA NO3T
A. Bnok B nepBoi1 rnaBse noambl «Boamesgue» BBEN
06pa3 asponnaHa Kak 04HOr0 U3 3HaMeHUI HaABu-
raBleroca BapBapckoro XX Beka... Y)xe 1eToM 3T0ro
roja ero npeABOCXULLEHUA NOATBEPAUINCH pealb-
HOCTbHO.

12 MAA
HauyanbHuk nonesoro reHepanbHoro wraba (rep-

MaHckoro.- B.J1) rpad X. ¢doH Monbtke (Helmuth
Johannes Ludwig von Moltke), Haxoascb B Kapncb6a-
ne (HbiHe Kapnosbl Bapbl, Yexwus), cka3an cBoemy
aBcTpuiickoMy napTHEpY 6apoHy @. KoHpaay (Franz
Conrad von H tzendorf), uto nto6as 3agepxKa BOVHbI
¢ Poccueit «o3HauaeT yMeHblUeHME HALKX LWaHCOoB,
Mbl He MOXXeM KOHKypupoBaTb ¢ Poccuelt no macce
BoVicK». Bbiesxasn yepes Hegento n3 Motcaama B bep-
NVH, MonbTKe NOAENUACA C MUHUCTPOM UHOCTPaH-
Hbix Aen Tepmanum I Arosbim (Gottlieb von Jagow),
uTo GomTeA yeuneHna Poccum yepes Tpu roga: «Hert
MHOTO0 NyTU, KPOME KaK OCYLLeCTBUTb MPEBEHTUBHYHO
BOWMHY 1 pa3buTtb Bpara, NoKa Mbl UIMeeM LaHChbl Ha
no6eay... OpeHTUpYiiTe Hally NOAUTUKY Ha Gonee
paHHee Ha4yano BOWHbI.

PunocodcrBys Ha Temy Gyayuiero espomneiicKo-
ro MMpOYCTPOMCTBA, aKKpeAUTOBaHHbIN B Byxape-
cTe aBCcTpuitckuin nocon Pugnb nucan, yto Poceua
«He UMena npaea octaBaTtbca B EBpone. OHa fomk-
Ha GbiTb 3arHaHa B A3Mi0 UK, MO MeHblueil Mepe,
oToABMHYTa 3a npegenbl MockBbl. Poccua gomxHa
ObITb oTpe3aHa oT bantuiickoro n YépHoro mopeit
W, yMeHblUeHHan B pa3mepax, NpeAocTaBieHa cob-
CTBEHHOW 3KOHOMUYecKoi cyAbOe». OcTaBluvecs
rocyaapctsa EBponbl oH nogenun Ha ABe yacTu. AH-
o 1 PpaHuMio Kak «mupaTcKue» rocyaapcrsa,
©KMBLUME 3@ CYET IKCNyaTaLUMN KONOHUI, «BNoKy
LieHTpabHbIX rocyAapcTB CreAoBano U30aMpo-
BaTb... M U3THATb C eBPONENICKOro pbiHKay. A «oCTab-
Hyto EBpony cnesyet opraHusoBaTb B Benvkuii Ta-
MOXXeHHbI1 COl03, B KOTOPOM K repMaHcKoMy 610Ky
HensbexHo npumkHyT Utanus, LLisenuapua, benb-
rva n fonnaHAWsA, paBHO Kak 1 bankaHbi».

25 MAA

BoeHHoe MuHUCTepcTBO Pocenn noanmcano ¢ oaAHUM
13 BeyLMX NPOMBbILLIEHHbIX NPeANPUATAI CTPaHBbI,
netepByprckuM Pyccko-bantuinckum BanoHHbIM: 3a-
BoAoM (PBB3) nepBbIfi KOHTPaKT Ha NocTaBKy AAA
Pycckoit apmmu 10 camonétoB «Mnba Mypomenp.

KoHTpaKT noanucaH Ha ocHoBaHuw lMNpeactaBneHns
3aHMMaBLUEerocs 3aKa3aMn BOGHHOMN TexXHUKM MaBHo-
ro BOEHHO-TeXHWUYECKOro ynpaBeHns, BbIHECEHHOTO
Ha 3aceaaHue BoeHnHoro coBeta umMnepum 12 mapTta
1914 r. B MNpeacTaBneHumn rosopunoce: «[ina annapa-
Ta aKTUBHbIX ieiCTBUI TpebyeTcA B NepByto o4epesb
rpy30noAbE&MHOCTb ANA: @) yCTAHOBKW Ha HUX Conna-
Hol 6poHU; 6) BoopyXKeHWe NX NyneMETaMu UK Aaxe
MeNKoKannbepHbIMU CKOPOCTPEeNbHbIMUA NyLIKaMU;
B) CHabeHne ux paguoTenerpadom; r) cHabxeHnA
nx 6oM6OMETAMK C CONMAHBIM 3anacoM CHapAAoB
ANA MeTaHWA; A) obecneyeHnA nx 3anacamu ropioye-
ro Ha NpoAoMKMTENbHOE BpeMA nonéTa (8-10 yacos);
e) obopyaoBaHne asponnaHoB ¢oTorpaduyecknumm
annapaTamu 1 pa3Horo poga npubopamu, Heobxoan-
MbIMV /11 POAOIKUTENbHBIX HOYHBIX MONETOBY.

Ha ToT MOMeHT eiMHCTBEHHBIM B MUpe NeTaTeslbHbIM
annapaTtoM, Cnoco6HbIM BbIMNONHUTL NOJ06HbIE Tpe-
60BaHUA, OblN YeTbIPEXMOTOPHBIN asponnaH «Mnbs
Mypomeup» kKoHcTpyKuun Uropsa MeaHoBuya Cukop-
CKOro - FlaBHOro MHxeHepa PBB3.

26 MAA

B IMnoukoii ry6epHum MNpusrcieHcKoro Kpas poccuii-
CKMMM NOrpaHNYHNKAMM OFHEM C 3eMAN Bbln cOUT He-
MeLKUIA CaMONET.

HecMoTps Ha eLwé HegocTaToO4HO MaccoBoe, B COBpe-
MEHHOM NOHMMaHWK, NpUMeHeHMe aBNaLMOHHO-BO3-
AyXonnaBaTesbHON TeXHWKW, AaHHOe HapylueHue
POCCUIACKO-repMaHCKOM rpaHuLibl BbINo yXKe He eAnH-
CTBEHHbIM Ha TOT MOMeHT. KpoMe cyxonyTHbIX Hapy-
lwmMTenen rpaHuLbl MOrpaHUYHUKAM NPUXOAWUNOCH
BecTV 60pbOy 1 ¢ BO3AYLWHBIMU. YiKe B Te rofibl CTano
AICHO, YTO NepenéT Ha conpejenbHyl0 TeppUTOpPUID
MOXeT He TONIbKO ABAATbCA OWUGKOW NMNoTUpoBa-
HUWA, HO U BbINOJHATLCA C LieNblo c6opa pasBefbiBa-
TeNbHON MH(OPMaL MK, a TaKKe Nepeaaqv pasinyHon
MH(OPMAaLIMM N0 HeNeranbHbIM KaHanam ceAsn. B yém
CUnbHO Npeycnena, Hanpumep, ronybuHas noyta. 3a-
NyCK BO3AYLIHbIX WIapoOB CO CTOPOHbI lepMaHun Ha
Tepputopuio PoccuiicKkoi nMnepun ctan JocTaToqHO
4acTo OTMeYaTbCA B OTYETAX MOTrPaHUYHON CyxObl C
koHua XIX B. Tak, B HoAGpe 1891 r. uMnepatop Anek-
caHap Il notpe6osan ot norpaHnyHuKos (OTaenbHO-
ro Kopryca norpaHuyHomn cTpaxm.— B. JT), 4toGbil «<npu

NOBTOPEHUW NOAO0GHBIX CyYaeB BO3AYLUHbIE WApbI
KOH(WCKOBanuch, a caMu Bo3AyxonnasaTenu 3agep-
XuBanucb 1 Hanpasnanuch B Bapwasy, Kues n Bunb-
HO reHepan-rybepHaTopam ANA TOYHOTO pasbACHEHUA
NPUYMHBI NOABNEHUA LAPOB B HALINX Npejenax».

HecmoTpA Ha cylecTBOBaBLUYIO COBMECTHYIO A0ro-
BOPEHHOCTb Mex Ay lepmaHueit n Poccueit o pexxvme
NONETOB, B YaCTHOCTM BO3AYLUHbIX WApoB, lepmMaHus
cucTeMaTuyecku eé Hapywana. U ¢ npubnmkeHem
Hayana 60/bLION BOMHbI CyYan nepenéra Bo3ayLu-
HbIX WapOB yyacTuauce, a ¢ 1912 r. Hayanu puKen-
pOBaTbCA U CAyYyau HapyLIEHWA rpaHuULbl a3pona-
Hamu. Tak, HanpuMep, ewwé 6 AHBapa 1914 r. pycckoe
1 repMaHCcKoe MpaBUTeNbCTBA 0GMEHANNCH HOTaMV
Mo C/ly4al0 aHaNorMYHOro HapyLIeHWA rpaHuLbl He-
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MeLKuM camonétoMm. B 3Toii cBA3n B anpene - mae
1914 r. BnepBble GblNN BbiCKa3aHbl NpeanoxeHns 0o
opraHv3auMu Ha 3anajHoin rpaHule rocyaapcrsa
«obLiecTBEHHO-aBNALMOHHbBIX CTaHumni». Mo cyTu,
370 6biNa MAeA Co3[aHNA cMCTeMbl NPOTUBOBO3AYLU-
HOV 060pOHbI CTpaHbl. 3TV NpeaoxeHns 6biav 0806~
peHbl BOEHHbIM BeoMcTBOM Poccuu, Yemy Takke
cnoco6cTBOBAN U JaHHbIV 04epesHOV clyyait.

28 NIOHA

B cTonuue bochnumnulepueroBuHbl (B coctaBe ABCTpo-
BeHrpuu) CapaeBo cep6CKUiA CTYAEHT-HALMOHANNUCT
laBpuno lMpuHUMN 3acTpenun aBCTPUIACKOrO npe-
cTonoHacneAHuKa apurepuora ®parua PepanHaHn-
Jla VI ero cynpyry, HOCUBLLYIO TUTYN CBeT/elLei rep-
uoruHw foreH6epr. Spurepuor npuexan 8 Capaeso no
npurnawexuio rerepana Ockapa MoTropeka, 4ToGb!
HabnoaaTb 3a MaHéspamu. O. epaviHaHa Gbin yme-
PEeHHbIM aBCTPUMCKUM NONUTUKOM, CTOPOHHMKOM aB-
TOHOMUW ANA BOCHWILEB, YeM CUNBbHO pasapaxan
3KCTPEMWCTOB M3 TallHOW opraHusaummn «Monogas
Bochus» (Mlada Bosna), akTuBucToM KoTopoi Gbin
MpvHuMN 1 KoTopas Goponack 3a 06beANHeHNe BCeX
10XKHOCNIaBSHCKMX HAPOAOB B OAHOM rOCYAapCTBe.
HecmoTpa Ha TsxecTb coepliéHHoro, I. MpuHumn
He bl MPUroBOPEH K CMepTHOM KasHu, T. K. eMy Ob1o
ToNbKO 19 NeT 1 no aBcTpo-BEHrepcKUM 3aKOHaM OH
6b11HecoBepLUeHHOeTHUM. [To3ToMy ero npurosopu-
NN K MaKCUManbHOMY BO3MOXHOMY cpoKy - 20 rogam
TIopeMHoOro 3aktoyeHna. Ewé 1o nokyweHus 6bino
nsBecTHo, 4YTto MpuHumn GoneH Ty6epKynésom, B TO
BPeMA Hen3NeynMbIM CMepTe/ibHbiM 3aboneBaHu-
eM, No3ToMy TepATb eMy 6blo Heuero. MiHTepecHo,
uto ®. PepamnHaHg Toxe 6Gbin 6GoneH Ty6epKynésom.
I MpuHUMN copepxanca B TIOPbMe B TAXENbIX yci0-
BUAX 1 yMep OT Ty6epkynésa 28 anpensa 1918 r. B Te-
pesuHwTaaTe (HbiHe Tepe3unH, Yexus).

Cy6uiicta ®. PepanHaHaa Havanacek MNepsas Mupo-
Bas BOMHA.

30 NtOHA

C KopnycHoro aspoapoma CaHkT-lMeTepbypra B yHu-
KanbHbIi nepenét MNetepbypr - Kues n o6paTHo cTap-
TOBas caMblil 60/IbLLIOI B MUpe Ha TOT MOMEHT fleTa-
TeNbHbIN annapaTt - 4eTbIpEXMOTOPHbINA a3ponnaH
«Mnbs MypoMeu» KOHCTPYKLMM PYCCKOrO UHXeHepa
Wrops MeaHoBnya Crikopckoro. 3a wTypBaaom Bo3-
AYLIHOTO KOPabnsA cMAeN caM KOHCTPYKTOP.

3a oaMH JeHb caMOnNéT npeojonen paccTosHue
1250 kM, npusemnmswmcek 1 nona Ha KypeHeBckoM
aspoapome Kuesa. Mpy 3ToM obas nonesHas Ha-
rpy3Ka, BKNtouas YeTbIpéx uneHos akunaxa (M. U. Cu-
kopckuit, X. @. Mpyccuce, . U. JlaBpos, B. MaHactok),
coctasuna 1610 kr. 12 nona 1914 r. «<Mnba Mypomew»
B3A1 Kypc obpaTtHo u npusemauncs B lMetepGypre
yepes 144 38 MUH.

31mm nepenérom «Mnba Mypomeu» ¢ Gneckom npoge-
MOHCTPUPOBA CBOV YHIKa/IbHble BO3MOXHOCTH, yCTa-
HOBWB PAZ MUPOBbIX JOCTUXEHWI, B TOM YMCTIE PEKOPA
panbHocTv - 2480 kM. B xoge nepenéra 6bin nonyyeH
LleHHeWWWUA OnbIT NUAOTUPOBAHUA MHOTOMOTOPHbIX
caMonéToB, joKa3aHa crnocobHOCTbL caMonéTta coBep-
WwaTb ANUTeNbHble NONETHI BHEe a3poApPOMOB MOCTO-
AHHOro 6a3VPOBaHNA N B COXKHBIX KAUMATUYECKNX
YC/IOBUAX, YTO 3aCTaBWJIO BOEHHbIX NepecMoTpeTb 1
No-HOBOMY OLIEHUTb BO3MOXHOCTW CaMONETOB 3TOr0
THNa 1 U3MEHUTb KOHLEMLMIO MX UCMONb30BaHUA.

A B cTeHax MuHucTepcTBa nyTel coobieHnin Poccun
BO3HWK/Ia WJieA OpraHn30BaTh NaCCAXUPCKYIO aBna-
nuHwio MeTepBypr — MocKBa, a TakKe 1Cnob30BaTh
«MypomeL ansA Gonee AanbHUX PEKOPAHBIX Nepené-
ToB: BO BnagmsocTok, Ha CeBepHblii nontoc v B Ame-
puKy. OaHaKo HauaBLasncA Bckope lMepBas MupoBas
BO/Ha NepeyepKHyna BCe 3TV NAaHbl.
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Vitaly Lebedev, Chairman of the Section of History of Aviation and Cosmonautics of St. Petersburg Branch of the National Committee for the History and
Philosophy of Science and Technology of the Russian Academy of Sciences, specially for the magazine “New Defence Order. Strategy”. Lebed2000@mail.ru

THE CHRONOGRAPH OF

THE GREAT WAR 1914-1918
THE FIRST YEAR: 1914. 100 YEARS AGO

MAY 1

First Russian Association of Aeronautics (FRAA) “S. S.
Schetinin and Co” based on the provision of the Mili-
tary Council dated April 11, 1914 concluded Contract
No. 2049 with the Main Military-Engineering Depart-
ment (MMED) for delivery of: 30 Farman 22 bis air-
planes fitted with 100 h. p. “Gnome” Monosoupape en-
gines and related spare parts.

As per the contract the order should be executed with-
in the following fime frameworks: 10 airplanes fo be
delivered by June 28, 1914, 10 airplanes - by June 28,
10 sets of spare parts - by August 14, 10 sets - by Sep-
tember 14 and 15 sets - by October 28 of the same
year.

But the further development of situation in the coun-
try corrected these plans in a peculiar manner. Chief
of Department, lieutenant general, baron von der Ropp
reported on extension of deliveries of the airplanes in
his repost dated October 28, 1914, to the Main Mili-
tary-Engineering Department as follows:

“..on June 18 (dates are given as per “the New Style”
- author’s remark) ... a strike of workers was initiated
at the Association’s plant and lasted up fo the German
declaration of war, and had, in ac-cordance to informa-
tion available in the Department, political nature, while
from August 1 till October 21 of this year works related
fo this order were stopped in virtue of a decree of the
Main Military-Engineering Department since Farman
16 and Nieuport airplanes were required first after
commence-ment of military operation to replenish de-
ficiency and to replace damaged ones in air squadrons,
the urgent manufacturing of which was charged with
the Association plant. It is natural that due to the above
circumstances the airplanes and spare parts ordered
o be manufactured by the Association cannot be man-
ufactured up to the present moment”.

MAY 2

A public lecture of Alexander Nikolayevich Schukarev
(1834-1936), professor of Kharkov Tech-nological In-
stitute, named “Cognition and Thinking” took place in
the Big Auditory of the Polytechnic Museum. During
the lecture alogical thinking machine was demonstrat-
ed, which allowed, as “Russkiye Vedomosty” wrote,
“the proc_:_e_ss.pi‘-‘human thinking fo be mechanically re-

produced, i. e, conclusion to be made from specified
tasks”. Results of its operations are verbally displayed.
It was a prototype of present-day computers.

The Machine was firstly built by English mathematician
William Stanley Jevons and upgraded by the author of
the lecture.

In 1870 William Stanley Jevons (1835-1882), Eng-
lish philosopher and economist, was one of the first
who tried to apply the mathematical tools in econom-
ic analysis and created one of the first logical ma-
chines. In 1869 in Manchester he built a mechanical
device, which allowed true statements to be pro-duced
for logical functions up to four variables. In the end
of the 19th century information about that ma-chine
reached Russia and attracted attention of a number
of scientists.

Professor A. N. Sokov attended the lecture in his essay
on “Thinking Machine” in the “Around the World” mag-
azine (1914, May 11, No. 18) wrote about the lecture
of A. N. Schukharev: “The Human Genius has already
conquered water and air. We swim like fishes in water
using submarines, fly in air as birds using dirigibles
and airplanes. Human has conquered light rays, on
creating the cinematograph due to Lumi re’s discovery,
which was used to track the bird flight and to lay the
first stone in the foundation of aviation; to say nothing
of the fact that this invention allows us to depict the life
of our century on Eastman’s films, which will be trans-
ferred to our descendants with all the smallest details.
We make picture of the voice fixing that on a disc.
Time will come when people will rash in interplanetary
space as easily and freely as now we do in an express
train; they will transfer an image remotely without
wires by means of electromagnetic waves; in one word,
machine will execute all the works and human will be
control the machine”.

MAY 6

St. George's day was the most venerated festival of all
Russian military men in pre-revolutionary Russia.

In accordance with the New Style it was commemorat-
ed on May 6 - “The Day of Holy Great Marty George
the Victorious - the patron Saint of the Russian war-
rior-host”. This festival was hal-lowed in all military

units, aboard navy ships, in military educational insti-
tutions and offices. That day a prayer service was led,
different formal events were held, officers arranged
picnics and complement went on a leave.

Besides, this festival was considered as a dedicated
one, i. e., Dedication day, in many military units includ-
ing the Main Head-Quarters.

Until 1917 military festivals constituted an important
area of the spiritual culture and public life of Russia.
Every unit starting with a glorified guards regiment
and finishing with a disciplinary battalion had, be-
side victory and honorary days, festivals of individu-
al branches of arms, its own festival related fo a Dedi-
cation day of a regiment chapel and well known to the
whole army, while the majority of educational institu-
tions had two festivals each - corps-dedicated (school-
dedicated, academic) and Dedication days.

4th All-Russian Aviation Week, which became the ben-
efit night of aerial acrobatics, was opened on the Ko-
mendatsky air field of Saint Petersburg. The Commit-
tee for organization of the aerial festival took decision
on establishment of special awards including ones for
aerobatics (loop-the-loop, winging over, tail gliding, up-
side down flight).

The following Russian aviators demonstrated their
skill before numerous viewers during the Avia-tion
Week: A. A. Agafonov, F. F. Kolchin, N. A. Yatsuk, A. E.
Raevsky, A. A. Vasilyev, G. V. Yankov-sky, G. V. Alekh-
novich, as well as French aviators C lestin Adolphe P -
goud and Alphonse-Flavien Poiree.

The regular festival of aeronautics and the triumph of
exploration of the Fifth Ocean by Man com-pleted its
work on May 19, 1914.

Contemporaries confessed that in spring of 1914 Rus-
sia was flooded with the wave of aerial acro-batics that
was mostly associated with the “loop-the-loop” firstly
executed by Russian aviator P. N. Nesterov on Septem-
ber 9, 1913. Before him aviators had a horror of risky
evolutions and preferred to turn back without any roll
using only one rudder. Due fo that fact turn-backs were
unstable, slow and used a big radius. It meant that the
flight mostly run in the horizontal plane. P. N. Nesterov
by means of his “loop-the-loop” proved his own idea that
“There is a support in air as everywhere”, thus, intro-
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ducing also the vertical plane into air pilotage. Besides,
theoretical possibility of “loop-the-loop” executable by
a heavier-than-air machine was substantiated by Rus-
sian professor N. Ye. Zhukovsky, as early asin 1891.
French pilots A. P goud and A. Poiree also demonstrat-
ed their pilotage at 4th All-Russian Aviation Week.
After watching the flight virtuosity of A. P goud on
May 11, 1914, the famous Russian poet A. Blok intro-
duced the image of the airplane info the first chapter
of his “Revenge” poem as one of signs of the oncom-
ing barbarian twentieth century... His forestalling will
be proved as real already this summer.

MAY 12

Count Helmuth Johannes Ludwig von Moltke, Chief of
the General Staff (i. e., German General Staff - author’s
remark), while staying in Karlsbad (or Kaiser-Karlsbad;
today: Karlovy vary, Czech Re-public), said to his Aus-
trian partner, baron Franz Conrad von H tzendorf that
any delay in a war against Russia would “mean reduc-
tion of our chances, we could not be able to be in com-
petition with Russia in terms of the mass of forces”.
On leaving Potsdam for Berlin for a week, Gottlieb von
Jagow, Minister for Foreign Affairs of German, that he
was afraid of military reinforcements of Russia within
three years: “There is no another way except making a
preventive war and defeating the enemy while we have
chances to win... Orient our policy at the early provoca-
tion of war”.

ridR's FLIEGERHEIM

Speculating about the future of the future European
order, Riddle, Austrian ambassador accredited in Bu-
charest wrofe that Russia: “... had no right to remain
in Europe.lt should be forced out to Asia or, at least, re-
moved behind Moscow. Russia shall be isolated from
the Baltic and Black seas and, with its territory re-
duced, left for its own economic fate”.

Other states of Europe were divided by him into two
groups: England and France as “pirate” states, which
“lived off the exploitation of their colonies” “... should
be isolated and expelled from the European market by
the block of central states”. And “... the rest of Europe
should be organized in the Great Customs Union, with-
in which Italy, Switzerland, Belgium and Holland would
join the German block, along with the Balkans”.

MAY 25

War Ministry of Russia signed the first contract with
Russo-Baltic Wagon Factory (RBVZ), Saint Pefers-
burg, for delivery of 10 “llya Muromets” airplanes for
the Russian army.

The contract was signed on the basis of Presentation
made by the Main Military-Engineering De-partment
involved info ordering mlhtary equ1pmenf at a ses-
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sion of the Military Council of the Empire on March 12,
1914.

The Presentation said: “To ensure active actions of
the machines the sufficient load-lifting capacity is re-
quired for: a) installation of proper armor on those; b)
their equipment with machine-guns or even with small-
caliber quick-firing guns; c) their equipment with a ra-
diotelegraph; d) their equipment with bomb throwers
with proper stock of shells for being thrown; €) pro-
vision of fuel reserve for a long period of flight (8-10
hours); f) equipment of the airplanes with photograph-
ic cameras and different devices required for long-
term night flights”.

The only aircraft, which could meet such requirements
at the time, was four-engine “llya Muromets” airplane
designed by Igor Ivanovich Sikorsky, who worked as
chief engineer at

MAY 26

A German aircraft was shot down by Russian frontier
guards firing from the ground in P ock Gov-ernorate,
the Vistula River watershed region (Privislensky Kray).
Nevertheless, notwithstanding low employment (from
the present day point of view) of aeronautic equipment
that violation of the Russia-Germany frontier was not
the only by that moment. Beside land frontier crossers
border guards had to fight air-borne ones too. It had
already become clear then that the air violation to a
cross-border region could be not only a pilot guidance
error, but could be deliberately done in order to collect
intelligence information and also to transfer different
information via illegal communication channels. Thus,
pigeon post was in particular successful in that.

Air balloons launched from the side of Germany to
the territory of the Russian Empire were espe-cial-
ly offen mentioned in reports of the Border Service
from the end of the 19th century. Thus, in No-vember
of 1891 the emperor Alexander Ill requested from bor-
der guards (Independent Corps of Border Guards - au-
thor's remark) “to confiscate balloons if such cases
would be repeated and arrest their pilots and sent them
to Warsaw, Kiev and Wilno to governor generals for de-
tailed clarification of reasons of occurrence of the bal-
loons within our boundaries”.

Despite an existing mutual agreement between Ger-
many and Russia about flight regimes of bal-loons, in
particular, Germany regularly violated that. And when a
big war became closer fair violations got more frequent
and cases of violation of boundary by airplanes as well
were fixed since 1912. Thus, for example, as early as on
January 6, 1914 Russian and German governments ex-
changed notes related fo a similar violation of bound-
ary by a German airplane. In this connection propos-
als on organization of “public-aviation stations” at the
Western Border of the state were articulated in April-
May of 1914. In essence, it was the idea of establish-
ment of the air-defense system of the country.

These proposals were accepted by the War Depart-
ment of Russia, which was also stimulated by that reg-
ularincident.

JUNE 28

Archduke Franz Ferdinand von sterreich-Este, heir
presumptive to the Austro-Hungarian throne, and his
wife, who bore the title of Her Highness Duchess of Ho-
henberg, were shot dead by 19-years old Serbian stu-
dent, nationalist, Gavrilo Princip in the capital of Bos-
nia and Herzegovina (within Austria-Hungary) - the
city of Sarajevo.

Archduke came to Sarajevo at the invitation of General
Oskar Potiorek to attend maneuvers. F. Ferdinand was
a moderate Austrian politician, advocated granting
greater autonomy to Bosnians, which irritated extrem-
ists of secret society Mlada Bosna (“Young Bosnia”), an
activist of which Princip was and which struggled for
joining all Southern Slavs within a single state.

B

Despite the heaviness of his crime G. Princip did not
receive the death penalty since he was only 19 and,
so0, he was foo young for the death sentence in accor-
dance with the Austro-Hungarian law. Instead, he re-
ceived the maximum sentence of twenty years in pris-
on.

Even before the assassination it was known that Prin-
cip suffered from tuberculosis that was fatal and irre-
mediable disease those days. Thus, he had nothing to
lose. It is interesting that F. Ferdinand suffered from
tuberculosis too.

G. Princip was held in harsh conditions in prison and
died of tuberculosis on April 28, 1918 in the city of
Theresienstadt (today - Teresina, Check Republic).
Assassination of F. Ferdinand became a frigger, which
triggered the mechanism of development of the World
Warl.

JUNE 30

The biggest flying machine of those days, four-engine
“llya Muromets” airplane designed by Rus-sian engi-
neer Igor lvanovich Sikorsky took off from the Korpus-
noy airfield in Saint Petersburg to perform a unique
Petersburg - Kiev flight. The designer himself sat at
the wheel of the aircraft.

In a single day the airplane covered the distance of
1,250 km and landed on the Kurenevsky airfield of
Kiev on June 1. During the flight the effective load
including 4 members of the crew (I. I. Sikorsky, Kh. F.
Prussis, G. I. Lavrov, V. Panasyuk) was 1,610 kg. “llya
Muromets” reversed its course and landed in Saint Pe-
tersburg after 14 hours and 38 minutes.

“llya Muromets” by means of this flight sensationally
demonstrated its unique capabilities and es-tablished
a number of world records including the range record
- 2,480 km. During the flight the most valuable expe-
rience of air pilotage of multi-engine airplanes was re-
ceived, the possibility of aircrafts to perform long-term
flights away of base aerodromes and in hard environ-
mental conditions was proved, which made military of-
ficials revise and reassess the capabilities of aircrafts
of “llya Muromets” type and change the concept of
their employment.

And the idea to arrange the air-passenger service Pe-
tersburg-Moscow and also to use Muromets for even
more distant record flights fo Vladivostok, to the
North Pole, and to America arose within the walls of
the Ministry of Transports and Communications of
Russia. But the World War | commenced soon after de-
stroyed these plans.
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CAHKT-NMETEPBYPI, JIEH3KCINO

XVIII MEXOYHAPOAOHbLIA ®OPYM =4l

POCCUNCKUMN
NMPOMBbBILWJIEHHUK

CNEUNAJIN3NPOBAHHDIE BbICTABKMW:

CTAHKOCTPOEHUE ¢ METAJIJIOOBEPABOTKA e KJIACTEPbI PETMMOHOB POCCHUIN e TEXOCHACTKA
MHCTPYMEHT e MTMAPABJIMKA Y THEBMATUKA e NMPOMBbILLJTEHHAA SJIEKTPOHMKA @ CBETOTEXHWMKA
HEPASPYLLAIOLLIMA KOHTPOJIb e OBPABOTKA TMOBEPXHOCTEM W HAHECEHME MOKPLITUN
MNNACTMACCA U NOJIMMEPBI ¢ POBOTOTEXHUKA © MHHOBALIMOHHBIE MPOEKTbI N PASPABOTKA

KOHIPECCHAS MPOrPAMMA B LIEHTP AENNOBbIX KOHTAKTOB B GECTUBAJIb POBOTOTEXHUKU

MWHUCTEPCTBO NPOMBIWJJIEHHOCTU U TOPIrOBJIN PO
NMPABUTEJIbCTBO CAHKT-NETEPBYPTA

TOProBO-MPOMbILLUJIEHHAS MAJIATA PO
POCCUMNCKUA COO3 NMPOMbILLUJIEHHUKOB U NPEONPUHUMATEJIEN
EXPOFORUM COI03 NPOMBILLWIEHHUKOB U NMPEAONPUHUMATEJIEN CAHKT-NETEPBYPIA

www. promexpo.expoforum.ru +7 812 2404040 (n06. 150, 158) @
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Prof Translaltirig
tzchnical transtations from forzign languages
Cormpzany, Lid

00O «[lMpoc TpaHCNEeNTUHI» - cneunanM3MpoBaHHasa NepeBoAYecKasi KOMNaHus, npeaocTaBnAowWas
ycnyru no nepeBoAy TeXHUYECKOW AOKyMeHTauum 6onee 4em c/Ha 50 MHOCTPaAHHbIX A3bIKOB.
KomMmnaHusa ocyuwecTBnsieT nepeBoAbl C 3NIeKTPOHHbIX, OyMaXHbIX, BUAEO0- N ayAnoMaTepmuarnos,
nepeBop Yeptexen B AutoCAD m apyrux TexXHNYeCKUX pegakropax

LLC "Prof Translating” is a specialized translation
company rendering services on translation of
technical documentation to / from more than 50
foreign languages.

The company provides translation of documents
presented in electronic and paper format, as well as video
and audio materials, drawings made with the use of
AutoCAD and other editor programs. Additional services

L 7

rendered by the company are as follows: scanning, text
retyping, makeup, prepress, etc., as well as assignment
of an interpreter for negotiations or business events both
on the territory ofihe _ Russian Federation and abroad.
Absolute confidentiality of translated information is
guaranteed. We are looking forward to do translation for
our customers with impeccable thoroughness asfarasstrk
adherence to terminology ind deadline ts concerned.
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-PecnyBAMKAHCKOE rocyAdpcTEEHHOS .
npeanpuaTHe "Kascnewakcnopt”

-AD "HaumoHaAsHOA Komnanus "Ko3axeTaH MHKHHHPMHE"

+7 (7172) 52-42-33, 52-42-35,
52-42-80, 52-43-03
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