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i _ 3A0 «Kb HABUC» saBnsetca Beaywum Poccninckum npeanpusatuem
i B 06/1aCTV CO34aHMA TEXHONOTUIA U 000pYyA0BaHUSA, UCTONb3YIOLLMX
F— curHanbl cnytHuKoBbix cuctem [NIOHACC n GPS:

® 6Ha3oBble mogynu [NMIOHACC/GPS

HaBUrauMoHHoe 060pyaoBaHMe creunanbHoro HazHadeHus
HaBUrauMoHHoe 060pyAoBaHWe AN aBUALMOHHBIX NTPUMEHEHUN
HaBUraunMoHHoe 060pya0BaHMe ANt MOPCKUX U HAa3eMHbIX NPUMeHeHUN

0b6opynoBaHMe YaCTOTHO-BPEMEHHOWN CUHXPOHN3ALMK /1A CUCTEM CBA3N
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TexHonorun4yeckoe obopyaosaHue umntaumm curHanos CHC NTOHACC, GPS,
\ Y GALILEO m nx dyHKUuMOHanbHbIx gononHeHuni (SBAS) tuna WAAS, EGNOS u gp.

(] oﬁopyp,osaHme ANA CNYTHUKOBOINoO MOHUTOPUHIa TpaHCNopTa

GLONASS/GPS/GALILEO
technologies and equipment

" :

L ' NAVIS Inc. is the Russian leader in developing technologies and

e ; equipment that operates based on GLONASS and GPS signals.
Lk Among them are:

® GLONASS /GPS core modules

special-purpose navigation equipment

marine navigation equipment

air and surface navigation equipment

frequency-time synchronization equipment for communication

signal simulators for GLONASS, GPS, GALILEO and their Satellite Based
Augmentation Systems (SBAS) such as WAAS, EGNOS and others

e satellite monitoring equipment for vehicles
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PErMCTPALMOHHOE CBUAETENLCTBO
MNTY 78-00141 ot 01 HOABPA

2008 roaa. BbigaHo Ynpasnesmem
®epepanbHoii cnyx6bl Mo Haa30py

B chepe CBA3M N MaCCOBbIX KOMMYHU-
Kauuit no CaHkT-lNetepbypry

1 JleHUHrpaAcKoit obnacTu
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3aKk.Ne

Homep noanucaH B neyatb

23 aBrycra 2010 roga

Tupax 8 000 3K3.

Peaakuus He HeceT OTBETCTBEHHOCTY 3a
cojepxaHne peKnamHbliX matepuanos.
MHeHne peaakunn moxeT He coBnapaTb
C MHeH1eM aBTOpOB Ny6aMKaLuil.

Bce peknamupyemble TOBapbl 1 ycnyru
noanexar obszarensbHoi cepruduKalmm.
I'Ipvl NCNONb30BAHUN MaTepunanos CCbinKa
Ha UCTOYHUK 0bA3aTenbHa.
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ExatepuHa Munnknna

DEFENCE SHIPBUILDING

«MPOYHbI KOPNYC» POCCUN

Ha kpynHenwen cygoctpoutenbHon sepcu Poccun — CeBmalue —
15 MIOHA NPOM30LWA0 3HAYMMOE HEe TONIbKO ANA 3TOr0 NpeanpuaTus,
HO M ANA BCEeN CTpaHbl cobbITE: U3 3NNNHIA 3aBOAA BbiBeeHa
nepsasa MHorouenesas NOABOAHASA NOAKA HOBOTO MOKONEHMWSA

«bnarogaps CBOMM TaKTUKO-TEXHUYECKUM
XapaKTepucTMKam 3TO0T Kopabnab ycuaut
rPynnMpoBKY MNOABOAHbLIX KpencepoB Ha-
wero BoeHHo-mopckoro dnoTa. fl Hagetocsb,
3T0 B Llenom OyaeT cnoco6CTBOBATH NOAb-
éMmy Haweit 06OPOHHOW MOLM, BOEHHO-
MOPCKOrO MNoTeHuMana, yKpenut no3uuumu
Poccun B Muposom okeaHex»,— ckasan Amu-
Tpui AHaTONbEBMY. ITO NLWbL OAHA U3 oLe-
HOK TOW OrpoMHOi paboTbl, KOTOPYD Npo-
Benn Kopabenbl CeBmalua 3a 17 neT cTpo-
utenbctea AlJ1 «CeBepoaBuHcKk». Ho 3a
3TUMW TOAAMU — He TONbKO CTpemieHue
C03AaTb CaMmblil COBPeMeHHbI 60eBoi Ko-
pabnb, HO 1 XenaHue Kak MOXHO ObicTpee
npubNU3UTL MOMEHT BCTPEYM MOANOAKK C
mopem. Ha3BaHHbIN UMEHEM FrOpOAa aToOMO-
XOA C MOMEHTa CTpoWUTeNbCTBa He 6bin Ga-
NoBHEM cyabObl. ATOMHas NoABOAHAs NoaKa
HOBOro MOKONEHUA 3anoxeHa B Jekabpe
1993 ropa. Ho, KaK BCMOMWHAeT OTBET-
cTBeHHbIN caatumk AN «CeBepoOaBUHCKY
B.[l.]o6poBoNbCKUI, 3 rof, 10 3TOT0 HOBast
NnoNUTMYECKan CUTyauus W3MeHuna nop-
X0/, K CO3/1aHUI0 NOABOAHOrO Kopabns. «B
1992 ropy Bbilwen npukas [lenaprameHta
CYAOCTPOUTENbHON NPOMBILWIEHHOCTU O ne-
peHoce Ha Tepputoputo Poccum nsrotoene-

«CeBepoaBMHCK».
npe3sngeHt PO . A. MeaBeaes.

HUA MaTepuanoB v KOMMNAEKTywLLero 06o-
pyAOBaHWA,— pacCcKa3biBaeT OTBETCTBEHHbIN
caaTtynk.— Ha npeanpuwatue 6binu npekpa-
LleHbl NOCTaBKWU IMCTOBOrO MeTannonpoKa-
Ta HeoOXoAMMOW MapKU OT NpeAnpUATHii-
CMEXHWKOB, OKa3aBLLUMXCA 3@ pybexom. Mo-
3TOMY Ans TOoro, 4to6bl NONYYUTH METanso-
NpoKaT HeO6XOAMMOI TOMLMHBI Ha OTeye-
CTBEHHOM NPeAnpPUATUN, CPOYHO MPULLNOCH
«nepeKaTbiBaTb» MaTepuan, KoTopbii umen-
cA Ha CeBmawe v Obln NpeaHasHayeH Ans
Apyrux 3akasos». C dUHaHcMpoBaHuem
CTpOUTENbCTBA NOANOAKM TOXE He BCE CKNa-
AbIBANOCb MAAKO: A€HeXHble CpefCTBa Bbl-
AENANNCb XPOHWYECKU HecTabunbHO, 4To
NpUBOAMNO K 3amefieHnio Temna paboT Ha
Kopabne, OTCYTCTBMIO NOCTABOK KOMMNEKTY-
folero 060pyAOBaHNSA, 3afiePXKKe B CTPOU-
TenbcTBe. Ho, HeCcmMoTpA Ha BCE 3T0, MHXe-
Hepbl, KOHCTPYKTOPbI U paboyne CeBmalua
npoAokanu cosgaHue Hosewwen AN u,
6onee TOro, ymyapsAANUCh BbINOAHATL YHU-
KanbHble B 0611acT poccuintckoro Kopabne-
CTpoeHus paboTbl. HekoTopble TexHonoru-
YyecKue onepauum B UCTOPUN CYyAOCTPOEHMA
npoBoAuANCL BnepBble. [lpuyém ycnew-
Ho. TaK, yAayHO 3aBEpPLNANCL UCTbITAHUA
NpoYHoro Kopnyca kopabns, Kotopble Hbiny

Ha uepemoHuun

BbIBOJa MNPUCYTCTBOBAI

conpsxeHbl ¢ HoBaTopcTtBoM. OHM NoKasanu
NpaBUAbHOCTb PACYETOB NPOEKTaHTa.
HactynneHne HoBoro XXI Beka mpuHecno
Kopabenam Hazemay Ha To, YTo CUTyalums ¢
(hMHAHCUPOBAHMEM BbLIPOBHAETCA W Mpepg-
NpUATUE CMOXET 3aBEPLUIMTL BCe paboThl HA
ANJT «CeBepOABUHCK»: CpeacTBa CTanu Bbl-
penstbcs B Gonbliem o6bEMe, HO Ha CTa-
GunbHble cTpouUTeNbHbIe PaboTbl UX BCE e
He xBaTano. «CeBMalll KaK B TUCKAX — HYXHbI
AeHbr1 nop, cobcTBEHHbIE PaboThbl, HO eLé
B XyALlWEeM MONOXeHUN HAaxXOAATCA 3aBOAbl-
nocTaBLyMKM 060pyA0BaHNA U MaTepUanoB.
Mo3ToMy 6bIN0 NPUHATO peLleHWe aBaH-
CMpOBaTb  MOCTABLYMKOB»,— BCMNOMWUHAET
B.[.006p0oBONbCKMUIA.

Cutyaums nsmenunaco B 2007 rogy. 3a Tpu
roga Kopabenbl CeBmalla ycnewHo 3asep-
wunm Bce paboTbl U NETOM BbiBENW NOANOA-
Ky 13 uexa. Ceiiyac eé roToBAT K LWBApPTOB-
HbIM UCMbITAHUAM.

MoxHO MHOro roBOpWTb O MATPUOTMU3-
Me, HO TO, 4YTO cAenann pabotHuku CeBma-
Wwa,— 370 NPOCTOi TPyAOBOW noasur. Moa-
BUr OObIYHBIX NIOfEA — WHKEHEPOB, KOH-
CTPYKTOpOB, paboymx, KOTOpbIe CMOMIN B
CNOXHON 06CTaHOBKE 3aBEPLWNTb rpaHAu-
03HbIl 3aKa3. Kpeiicep cTan cBoeobpasHbiM

SEPTEMBER"10 | 04 | NEW DEFENCE ORDER STRATEGY



BOEHHOE CYAOCTPOEHUE

6 HOBbIN OBOPOHHBIN 3AKA3 CTPATEFMM | 04 | CEHTABPb 10

MOMIMFOHOM, Ha KOTOPOM MCMbITbIBANNCH, MPOXOAM-
7 NPOU3BOACTBEHHYIO 0OKATKY camble nepefoBble
KOHCTPYKTOPCKME TeXHONOrnYyeckne naen. YHnkano-
Hble TAKTUKO-TEXHUYECKME XapaKTePUCTUKW, KOTO-
PbIX HET HW Y OAHOW MOANOAKN B MUPE, NPUHLMUMK-
aNbHO HOBbIE KOMMEKChI U CUCTEMbI — BCE 3TO Aena-
eT «CeBepoABUHCK» OAHUM U3 CaMbIX NYHLWNX KOpa-
6neil He ToNbKO B BoeHHO-MopcKom dnoTte Poccuu,
Ho n B BMC apyrux ctpaH. «,CeBepoaBUHCK® — OT-
NNYHAA NOABOLHAS NOAKA HOBOIO NOKONEHWS, B CO3-
AaHUW KOTOPOW y4yacTBOBaAuW MHorne npeanpuATvs
CTpaHbl. 3TOT Kopabnb Nyylle 3apyOexHbIX aHano-
roB, OH OYEHb BaeH [/A Hallen AepiaBbl»,— OT-
meTun Ha BbiBoge AllJl reHepanbHbIi AUPEKTOp —
reHepanbHbii  KOHcTpykTop CMMBM  «Manaxut»
Bnagumup Manos. A reHepanbHbii gupektop Ces-
mawa H. fA. KanuctpatoB ckasan, 4to 6eclieH-
HbIA ONbIT, NPUOBPETEHHBIN Ha cTpouTenscTee Al
«CeBepOABMHCK», MO3BOMUT NPEeANpPUATUIO CTPO-
UTb elé Bonee coBeplieHHble Kopabau. K Tomy xe,
KaK nopyvepkHyn npesuaeHt /. A. Measepges, Poc-
CUA CNWMIWIKOM MHOFO BPeMeHW ynyctuna B nepw-
of 1990-x rogos. [loaTomy, HECMOTPA Ha 3KOHOMMU-
yeckue npobnembl, Ha GUHAHCOBbLIN KPU3UC, NPO-
rpaMmbl BOEHHOTO U TPaXAaHCKoro kopabnecrpo-
€HUA CerofHA JOMKHbI peann3oBbIBaTbCA. «OfHUM
13 HanpaBfeHWUI CTaHET co3aaHue cepun Kopabnein
knacca AllJ1,,CeBepoBUHCK »,— OTMETUN OH. A 3Ha-
uuT, Bnepeau y pabotHukos CeBmalla — HOBblE KO-
pabnectpoutensHble ropusoHThl, a y Poccumn — co-
BepLeHHble 60eBble KOpabin 1 yBEPEHHOCTb B TOM,
4TO NpoLecC BO3POKAEHNA MOPCKON MOLUU CTPaHbl
Habupaet 060pOTHI.
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Ekaterina Pilikina

BULWARK OF RUSSIA

On 15 June, President and Supreme Commander-in-Chief of the Russian Armed
Forces Dmitry Medvedev arrived in Severodvinsk where the Russia’s largest ship-
yard Sevmash launched the latest generation Severodvinsk multi-purpose subma-
rine. This event has become of great importance not only for the enterprise, but for
the whole country as well.

“The ship with supreme performance characteristics will join the Russian Navy. |
hope it would reinforce the Russia’s defensive power, naval capacity, and will en-
hance the Russia’s position in the World Ocean,” Dmitry Medvedev said. Howev-
er, this is just one of the assessments of a 17-year work of the shipbuilders who
for all these years wanted not only to make the latest generation submarine, but
also to bring the time it meets the water nearer. Named after the city, the nuclear
submarine since the very moment of its construction was not a minion of fortune.
The new generation nuclear submarine was laid in December 1993. However, ac-
cording to V. Dobrovolsky who was responseble for the Severodvinsk commission-
ing, it was a year before when the new political situation facilitated to the subma-
rine commissioning. He said, “In 1992 according to the order of the Department
of Shipbuilding Industry, all material and component production was shifted to
Russia. The allied companies which produced rolled metal sheets of the required
thickness stayed abroad. Therefore, the company had to roll over the available
materials intended for other orders to continue works on the construction of the
Severodvinsk.” There were also some problems with financing as well, resulted in
a slowdown, lack of required components and delays in construction. However, all
engineers, designers and workers of the Sevmash Shipyard continued developing
and constructing the modern submarine, and, moreover, they managed to perform
unique works in the Russian shipbuilding. Some production operations were done
for the first fime. For example, it was a successful testing of pressure-proof hull ap-
plied innovations. Testing showed that all calculations were correct.

®oTo 13 apxvBa NpeanpuUATUA

DEFENCE SHIPBUILDING

The new twenty first century gave promise that there would be a stable financing
to complete the Severodvinsk. The funds were increased but it was still insufficient
to perform all works smoothly. “Sevmash was clutching at straws. It needed much
money for own works. But the factories and suppliers of equipment and materials
had the worst situation. Therefore, Sevmash decided to advance money,” Mr. Do-
brovolsky recalls.

The situation changed in 2007. Within three years the shipbuilders managed to
complete all construction works and in summer this year they launched the subma-
rine. Now it is being prepared for dock trials.

What Sevmash workers did is an incredible feat of engineers, designers and work-
ers who managed to design such a submarine even under difficult circumstances
they challenged. The submarine has become a testing ground for advanced devel-
opments to be implemented on the vessel. The unique performance character-
istics as well as brand new systems make the Severodvinsk one of the best sub-
marines in the world whatsoever. “The Severodvinsk is a perfect new generation
submarine manufactured by many Russian enterprises. This ship outperforms its
foreign competitors. It has become of great importance for Russia,” Chief Design-
er of Malakhit Marine Engineering Bureau Vladimir Pyalov noted at the launching
ceremony. Sevmash Director General N. Kalistratov noticed that the invaluable
experience gained during the construction of the Severodvinsk will be conducive
to development of the next generation ships. Moreover, Russia’s president Dmitry
Medvedev emphasized that Russia lost too much during the 1990s. Therefore, de-
spite all economic problems and financial crisis, all programmes of defence and
civil shipbuilding should be implemented further. “The development of a series of
the Severodvinsk nuclear submarines will be one of the top-priorities,” he said. It
means that Sevmash is likely fo have new orders on the horizon to provide Russia

with new advanced ships in order to revive its naval strength.
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BOEHHOE CYAOCTPOEHWE

«APCEHA»:
BEPHOCTb TPAAULNAM
KAYECTBA

CaHkT-leTepbyprckuin ApceHan — 0AHO

13 cTapeunlumx npeanpuatnn Poccuu,
OCHOBaHHOE B 1711 rogy yka3om [letpa
BennKkoro Kak «nyweyHble NUTeHble
macTepcKkunex». Ha npoTsaeHunmn BCei CBOEN
MoOYTM 300-NE€THEW NCTOPUMN 3aBOA «ApCeHan»
3aHMMaeTCcst pa3paboTKOM U NPOV3BOACTBOM
06pasLoB apTUANEPMINICKOrO BOOPYKEHUS.

8 HOBbIN OBOPOHHBIN 3AKA3 CTPATEFMM | 04 | CEHTABPb 10

A190-01

[esatenbHocTb «ApceHana» B cdepe co3aaHns KopabenbHon ap-
TUANEpPUN BeJEeT CBOM OTCYET ¢ KoHLa 1940-x rogos. OnbiT Il Mu-
POBOI BOMHbI MOKa3an, 4to AnA 3t heKTUBHOTO OTPaXeHWs Npo-
TMBOKOpPabenbHbIX CpeacTB HeOBXOAMMO CO3AaHne MOPCKOM aB-
TOMaTMYeCKOW YHMBEPCanbHON apTUANEPUN HOBOFO NOKONEHUA.
Mo okoHyaHuu Benukoi OTeyecTBEHHOW BONHbI NPaBUTENLCTBOM
CCCP 6b110 NPUHATO HECKONBKO 6A30BbIX NOCTAHOBEHUIA O CTPO-
UTENbCTBE OKEaHCKoro BM® Ha HOBOM Hay4YHO-TEXHWYECKOM
ypoBHe. ObecneueHue kopabnei okeaHckoro ¢nota COBpeMeH-
HO apTunnepuein 6bi10 NopyyeHo 3aBogy «ApceHan», KOTopbIi
10 1949 ropa npoposmkan paspabartbiBatb U NOCTABAATL NOJEBYIO
APTUNNEPUICKYIO TEXHUKY.

B pesynbTate npeanpusTem Gbino pa3paboTaHo M CO3AaHO ANs
oTeyecTBeHHoro BM® Gonee fgBaguaty BMAOB aBTOMATUYECKUX
apTUANEPUIACKUX YCTaHOBOK (AY) Kanmbpom ot 45 1o 130 MM, He-
CKOMIbKO MoauduKaunii kopabenbHbIX NycKoBbIX ycTaHoBoK (MY)
AN 3€HNUTHBIX PaKeTHbIX KOMMIEKCOB U KOMMNEKCOB NOCTaHOBKM
NOXHbIX Lieneit. B obueit cnoxHoctu, ¢ 1950 roga «ApceHan» no-
cTaBun oteyecteeHHOMy BM® 6onee 1400 AY u Y Bcex BUO0B.
CerogHa OAO «MalumHoCTpoUTENbHBIN 3aBO «ApCeHan» — Beay-
Lyee poccuiickoe npeanpusaTie B 061acTy U3roToBNEHUS W NOCTaB-
KM KOopabenbHOro apTUnIepuincCKoro BOOPYKEHNS Manoro u cpes-
HEero KanuMbpoB W MYCKOBbLIX YCTAHOBOK Ansi BOEHHO-MOPCKOro
tnota PO n BMC psiga uHoctpaHHbix rocypapcts (MHaws, Kutai,
BbeTHam, MHpoHesus, Amkup, Jneus, Cupus).

OpHUM 13 Haubonee 3HauUMTENbHbIX AOCTUKEHWIA NpeAnpuATUS
3a nocnegHee Bpems ABMAETCA NOCTAHOBKA Ha MpPOM3BOACTBO
NPUHLMNMANLHO HOBOM 100-MM KopabenbHon apTuanepuinckon
ycTaHoBKM A190 «YHuBepcan» (paspabotumk — OMYN «LHUWK
«BypeBecTHUK»).

Hauano pa6ot no co3gaHuio 3toit AY NpuWAoch Ha A0OCTaTO4HO
CNOXHbIA Nepuog, Koraa npeanpuatma poccumnckoro OMK Tonb-
KO HauMHanM ucKatb COBCTBEHble MyTU PasBUTUA B HOBbIX Pbl-
HOYHbIX ycnosusx. Mepes paspabotunkamu HoBoii AY cTosna 3a-
[aya COeAVHUTL B OAHOM U3AENNUU BbICOKY0 6oeByio 3thdeKrTnB-
HOCTb W MWUHWMW3MPOBAHHbIE MaccorabapuTHble XapaKTepucTu-
Kv, No3BoAsoLWMe pasmellarb 3T AY Ha pasNnyHbIX HOCUTENAX, @
TaKKe 3a/0KUTb B HOBOE M3LeNe BbICOKNUI MOAEPHU3ALMOHHbIN
noTeHyman.

B 2000-2001 rr. B KpaTyaiilune CpoKu npeanpusaTem Gbina npo-
BefleHa TeXHONornyeckas NnoAroToBKa W peann3oBaH 3anycK AaH-
HOM YCTaHOBKM B NPOU3BOACTBO.

OTpaboTKa Tpex W3genuid, U3roToBAeHHbIX B Havane 2000 r.,



NOCAyXuna OCHOBOW ANA CO3AaHWA cnefywllein moaudukaumm — AY
A190-01, B HacTosillee BPeMs BXOAALLEN B COCTaB apTUANEPUACKNX
KomniekcoB Kopabnenn BM® Poccum «Creperyuynit», «ActpaxaHby.
Bbinyckaemas ceroaHa B AiByx BapuaHtax AY A190 no cBOMM TaKTUKO-
TEXHUYECKUM XapaKTepUCTUKAM ABNAETCA OLHOW M3 CaMblIX NyYLUMX
yCTaHOBOK NOA0GHOTO Knacca B MUpe.

B AY A190-01 yuTeHbl camble COBpPeMeHHble TpeboBaHUs — 34ech Npea-
YCMOTPEHbI WIMPOKME TEXHONOFMYECKME U IKCNyaTallMOHHbIE BO3MOX-
HocTu, Gnarogaps KOTOpbIM AaHHas AY cnocobHa COXpaHATb BbICO-
Kue 6oeBble KauecTsa Npu 3KCMyaTaumn Ha NPOTAKEHUN AUTENBHO-
ro BpeMeHu.

Mpw co3ganum AY A190-01 BnepBble NPUMEHEH Lienblin psaj MHHOBaL M-
OHHbIX TEXHONOT WA, 6GNarofaps KOTOPLIM peann3oBaHsi:

— aBTOMaTu3aums nogauu 6oenpunaca, BbICOKOCKOpOCTHan Gesyaap-
Has [OCbIKa CHapAAa;

— YHWKaNbHas cucTema ByCTOPOHHEro nutaHma AY;

— yCTaHoBKa 3aluTbl AY, BbINONHEHHAs No TexHonorum Stealth;

— aBTOMaTM3auus AMArHOCTUKM BCEro LuKna QyHKUMOHMpoBaHUA AY
(B TOM uncne npouecca cTpenbbsl), BKAOYAs NPOTOKONMPOBAHME U BU-
3yanusauuio Npon3BOAUMbIX JeCTBUI C MOMOLLbIO CUCTEMbI @BTOMATK-
yeckoro ynpasneHus u koHtpons (CAYK);

— peann3oBaHbl AONONHUTENbHbIE PYHKLMW, yayyLIaloLLMe BbINONHEHNE
60eBbIX 3372y, aTakke paboTbl NPy pernameHTHOM 06CAYHUBAHUN UT. .

DEFENCE SHIPBUILDING

Ewe opHum nepcnektnBHbiM npoektom OAO «M3 «ApceHan» sBnser-
€ NPoM3BOACTBO 130-MM KopabenbHoW apTUANEepPUACKON YCTaHOBKM
A-192M (pa3pabotunk — YN «Kb «ApceHan»). OpuruHanbHble pelle-
HUS, BON/IOLWEHHbIE B KOHCTPYKLMM 3TON YCTAHOBKM, CTaBAT €€ B pAf
NepCreKTUBHbIX MUPOBLIX 06PA3L0B BOOPYKEHNA LAHHOTO Knacca u
npeaonpeaensioT ee 60/bLOKA IKCNOPTHLINA NOTEHLMUanN.

TakKe NPOAOMKAT 0CTAaBATLCS HA BOOPYHEHNUN POCCUICKOro BM® AY
AK-100 1 AK-130 (pa3pabotunk — OIYM «Kb «ApceHany).

Hapsgy ¢ BbilleyKa3aHHbIMM 06pa3uamy BOEHHO-MOPCKON TeXHUKMU
OAO «M3 «ApceHan» Npon3BOANT:

— MYCKOBYI0 YCTAHOBKY CUCTEMbI PEaKTUBHOrO 3an1noBoro oria MC-73;
— MYCKOBYI0 YCTAHOBKY CUCTEMbI PE@KTUBHOrO 3a1moBoro oria MC-227;
— KopabenbHyto apTunnepuiickyto yctaHosky AK-176M;

— YCTPOWCTBO NOAAYM U XPAHEHUSA PEAKTUBHBIX TYOGUHHBIX 6OMO A
MycKoBbIX ycTaHoBOK PBY-6000 1 PBY-1000.

CerogHa OAO «M3 «ApceHan» yaensieT 60MblIoe BHUMaHUE COXpaHe-
HUIO 1 Pa3BUTUIO CBOMX KOHCTPYKTOPCKUX BO3MOXHOCTeN. TakK, B UHU-
LMaTVBHOM MOPsAKe 3a cYeT COOCTBEHHbIX 060POTHBIX CPEACTB Npea-
npusTMe OCyLWecTBUNO ry6oKylo mogepHusauuio AY AK-176M (pas-
pabotunk — OIYMN «LUHNW «BypeBecTHMK»). imetoTcs v apyrue paspa-
60TKM coBpeMeHHbIX 06pa3L0oB BOOpyKeHHs. Bce nepeuncneHHble U3-
aenus, 6naroaaps 3anoMeHHbIM B HAX KOHCTPYKTUBHBIM pelleHusM,
MMEIOT B0/bLIOK MOEPHN3ALMOHHbIN NOTEHLMAN.

ARSENAL: FOLLOWING QUALITY TRADITIONS

Arsenal of St. Petersburg is one of the longest-existing plants of Russia. Its history
dates back to 1711 when it was founded by Peter the Great as the gun foundry. For al-
most 300 years of running Arsenal has been designing and manufacturing gunnery.

Since late 1940s the plant has been producing shipborne gunnery. After the World
War Two it became evident that to succeed in repelling antiship weapons we need up-
fo-date automatic multi-purpose shipborne gunnery of new generation.

With the end of the Great Patriotic War the Government of Russia adopted some fun-
damental decrees on the Blue Water Navy establishment meeting the requirements of
the advanced scientific and technical level. This important military and technical task
was assigned to Arsenal which before 1949 specialized in designing and manufactur-
ing ground gunnery.

Thus, the plant managed designing and manufacturing more than twenty types of 45
to 130-mm automatic gun mounts (GM), several modifications of shipborne launch-
ers (SL) for air defence missile systems and false target setting systems. All in all since
1950 Arsenal has produced more than 1400 GM and SL of various types for the Rus-
sian Navy needs.

Today’s Arsenal Engineering Plant is the Russian leader in manufacture and supply
of small and medium shipborne guns and missile launchers for the Russian Navy. The
plant boasts the fact that their gun mounts and launchers are in service on board al-
most all Russian surface ships. Moreover, a large variety of foreign navies use Arse-
nal gunnery. Among them are India, China, Vietnam, Indonesia, Algeria, Libya, Syria.
One of the most important breakthroughs, the plant is proud of, is successful produc-
tion of a fundamentally new 100-mm shipborne multi-purpose gun mount A190 de-
signed by Burevestnik Central Research Institute.

The plant were really challenged to create this GM in the times when Russian defence
enterprises awoke little by little starting to seek their niche at a new market. They
needed developing an appropriate marketing strategy and implementing in practice
those technical tasks that have always been urgent.

Just for 2000-2001 the plant managed preparing manufacture and putting the GM
into production. Two versions of GM A190 available at present feature performances
that make it one of the mightiest gun mounts of this class in the world.

Testing of three products of early 2000 resulted in modification GM A190-01 which
is already in service on board such Russian Navy ships as Stereguschy and Astrakhan
as part of gun systems.

Meeting the last requirements the new gun mount A190-01 features high specifica-
fions and functionality, thus keeping high combat characteristics when operated for
along time.

While creating the GM A190-01 designers for the first fime used a large variety of in-
novation technologies thus managing to provide the following:

- Aufomation of diagnostics of the entire operation cycle (consisting of firing as
well), including logging and displaying of actions made using automatic control
system (ACS)

- automatic ammunition feed, high-speed bumpless shell ramming

- unique two-way feed system

- installation of Stealth protection system

- Implementation of various options to assist in combat missions, as well as in routine
maintenance and the like.

Another promising project of Arsenal plant is production of 130-mm shipborne Gun
Mount A-192M designed by Arsenal Design Bureau. Design of A-192M is ingenious
which makes the gun mount a promising materiel of this class at the international
level and predicts a great export demand. Besides, the Russian Navy continues oper-
ating GM AK-100 and AK-130 designed by Arsenal Design Bureau.

Among other samples of naval materiel produced by Arsenal engineering plant are:

- multiple rocket system launcher MS-73

- multiple rocket system launcher MS-227

- shipborne gun mount AK-176M

- depth charge rocket feed and storage device for RBU-6000 and RBU-1000
launchers.

Today keeping and developing design potential are major preoccupations of the
plant. Thus, a group of initiators at the expense of own working capital carried out
complex modernization of GM AK-176M designed by Burevestnik Centfral Research
Institute. Also Arsenal has developed other advanced weapons. The products all fea-
ture a great modernization potential thanks to design solutions implemented.

OAO MALLIMHOCTPOUTENbHbIA 3ABOL

A APCEHAT

ocHoBaH B 1711 1.

OAO «MawmrHocTpouTeNbHbIN 3aBog «ApceHan»
Poccus, 195009, CIM6, yn. Komcomona, 1-3
Ten.:+7 (812) 542-79-00

®ake: +7 (812) 542-71-27
arsenal@mzarsenal.spb.ru
www.mzarsenal.spb.ru

AK-130
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DEFENCE SHIPBUILDING

CAHKT-NETEPBYPI - CJIOBEHUMN:
BAM HALU CBET/IAK!

21 MI0N1A 2010 TOAA Ha CYAOCTPOMUTE/NbHBIM 3aBofe «ANIMas» COCTOSANACh TOPKECTBEHHAS LiepeMOHUs
cnycKa Ha BoAy NaTpybHOro CTOPOXEBOro Kopabnsa npoekTa 10412 «CBETNAK» AN BOEHHO-MOPCKOro

cdnota CnoBeHuu.

B Top)ecTBEHHOM MepONpUATUM NPUHANMN yyacTue: rybepHaTop CaHkT-leTepbypra BaneHtnHa Matsu-
€HKO, MUHUCTP 060poHbl pecnybnukn Cnosexus Jliobuua Enywny, npegceaatens KIPMMNuT EBreHui
EnvH, reHepanbHbin gupektop OAO «LUUMKB ,,Anma3“» AnekcaHap LUnAaxTeHKo, reHepanbHbIn AUPEKTOP
OAO «C®d ,,Anmaz“» Jleonup Mpabosed,.

Boictynaa Ha uepemoHuu, BaneHTuHa
MareueHKo cKkasana: «[lletepbypr Bcer-
Aa NPUHOCUT yaayy, N03TOMY Y POXAEHHO-
ro 37ecb Kopabna Byaet cyacTimBas cyfb-
6a». [ybepHaTop Bbipasuna yBepeHHOCTb,
4TO CTOpOXKEBOW Kopabnb ByaeT HafEKHO
0XpaHATb Mopckue pybexu CnoBeHnu, 4To
MUHWCTEPCTBO 060pOHbI CNOBEHMM OCTa-
HETCA [OBOMbHO 3TUM NPUOGPETEHVEM U
NPOLOMIKUT COTPYAHUYECTBO C neTepbypr-
CKUMKU cypocTpouTensmu. «B [etepbyp-
re pacrnonoXeHbl rnaBHble Cy[0CTPOUTENb-

Hble NpeanpuATUA CTPaHbl, NPOEKTHble,
KOHCTpYKTOpCKue 6t1opo. OHM Npon3BoasT
KOHKYPEHTHYIO NPOAYKUMIO BbicoYalille-
ro KayecTsa W roToBbl BbIMOMHUTL Nt0OON
3aKas»,— CKasana BaneHTnHa MartBueHKoO.
OHa noayeprHyna, yto Kopabnu npoexra
«CBeTNsiK» cenyac BocTpeboBaHbl He TOb-
KO B Poccum, HO 1 B ApYrnx cTtpaHax.

Munmnctp o6opoHbl CloBeHUM OTMETUNA,
4TO CMyCK Ha BoAy nepBoro kopabns, no-
cTpoeHHoro B Poccum gna dnota EBpoco-
032, MMeeT Ba)HOe 3HauyeHwe ana pas-

BUTUA NOSIMUTUYECKOTO U 3IKOHOMMUYECKO-
ro cotpyaHuyectea Cnosenun u Poccun.
«Tpurnae» — 3T0 CUMBON Hayana coTpys-
HuyectBa CnoseHun u CaHkt-NMetepbypra.
«Kopabnb  NOMOXET COeAMHUTbL  ABa
mops — bantuinckoe n Agpmnatnyeckoe»,—
cKasana Jllo6uua Enywmy. OHa coobuwuna,
yto «Tpurnas» 6yaer MHOroMYHKLMOHANb-
HbIM — He TO/IbKO BOEHHbIM, HO TaK}ke 3KOo-
NOTUYECKUM U y4eBbHbIM KOpabiém.

CTPOMTENbCTBO MOrPAHUYHBIX CTOPOKE-
BbiX Kopabneit (katepoB) npoekra 10412,
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ly6epHatop CankT-Metepbypra BaneHtuHa Mateuerko: «MetepBypr Bceraa npuHOCUT yaauy, NO3TOMY y POXAEHHOrO 3aeck Kopabns GyaeT cuacTansas cyab6an.

St. Petersburg governor Valentina Matvienko “St. Petersburg had always brought luck. Therefore the ship built here will have a good fortune as well”

XOPOLIO M3BECTHbIX B MUPE NoJ, Ha3BaHu-
em «CBeTnAK», ABNAETCA NMPUOPUTETHBIM
HanpasieHuem aesatensHoctn Cypoctpou-
TenbHom dupmbl «Anmas». MpoeKTbl AaH-
HbIX Kopabneii pa3pabotaHbl LieHTpans-
HbIM MOPCKUM KOHCTPYKTOPCKUM 6iopo
«Anmas».

Katepa knacca «CBeTnsk» npegHasHauve-
Hbl AnA:

— NpeAoTBpaLleHnUs HapyLeHUA rocyaap-
CTBEHHOM rpaHunLbl;

— KOHTpons 3a cobntogeHnem MHOCTPaH-
HbIMW CYAaMU NPOCTPaHCTBA 3KOHOMMUYe-
CKOI 30HbI, 06ecneyeHns oxpaHbl NPUPOA-
HbIX PecypcoB B eé npeaenax;

— OXpaHbl NPUBPERHbIX KOMMYHUKa-
LUMA M UCKYCCTBEHHbIX COOPYMXEHWN, 3a-
WKUTbl CYAOB OT HanajeHWs AUBEPCAHTOB-
TEPPOPUCTOB;

— OTpa)eHWs BOOPYKEHHOro HamajeHus
BO3/YLUHOrO U NOABOAHOIO NPOTUBHMUKA —
NOABOAHbIX NOAOK 1 NNOBLOB.
OnTmanbHble 06BOAbLI KOpMyca B COYeTa-
HUX C aBTOMATU3WPOBAHHOW AW3ENbHOW
YyCTAHOBKOW NO3BONAT MNONYYUTb NPOCTOW
1 3KOHOMUYHbIN B 3KCNyaTaLum Kopabnsb,

nmetoLmin BbICOKYIO CKOPOCTb MOJIHOIO

Xopaun 60ﬂbLLIYIO [ANbHOCTb NN1aBaHMA 3KO-
HOMUYECKMM XO40M.

B Hactosuwee

Bpema CypocTpouTens-

Haa ¢upma «Anmas»: npoaomkaer
CTPOMTENBCTBO BTOPOrO M TpeTbero ap-
TUANEPUIACKUX Kopabnei npoekta 21630
ana BM® Poccuun, 3aBepwaeT nocTpow-

Foco6opoH3akas Metepbypra npesbiCKa YPOBEHb NPOLLIOTO

roga Ha 18,8 %

Mo cnoeam npeacepatena K3PI-
MuT Esrenus EnuHa, 6Gnarojaps co-
BMecTHON pabote ropoackoro [lpa-
BUTenbcTBa € MuHucTepctBom 060-
poHbl 06bem O3 no utoram 2009 r. y
neTepOyprckMx opraHmsauyuii - BbIpoc
aktnyeckn B 1,8 pasa no cpaBHe-
HUIO ¢ ypoBHem 2008 r. n cocTtaBun
nopaaka 67,2 mnpg py6. (8 2008 r. —
36,7 mapa py6.).

BaneHtnHa MartBueHKo HamomHuna, 4yto
COAENCTBME MPOABUXEHWNIO MNPOAYKLNN
MPOMbILWAEHHbIX NpeanpuAaTuii - CaHKT-
Metepbypra Ha pbIHKM CObITA, B TOM UYnCe
MOHOMoAMCTAaM, a TaKie «1066uposa-
HMWEe» UHTEPECOB MPOMbILWIEHHOTO KOM-
nnekca Ha depepanbHOM YPOBHE — 0AHa
13 BaXHEWWMX 3ajay MpPOMbILLNEHHON
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nonutukn lMpasutenbcrea. Moatomy ro-
poackoe [paBWTENbCTBO 3aMHTEpPECOBa-
HO B TOM, 4TO6bI 1 06BEM rocobopoH3a-
Kaza He CHMKaNCA Ans NpPOMbILLNEHHbIX
npeAnpusATUiA ropoaa.

«Ham BayHO He TO/MbKO MOAAEpKaTb
MPOMbILLIEHHbIA KOMMNEKC, HO U NOAy-
YUTb HOBbIE 3aKa3bl A4S Aa/ibHenlWero
pa3BUTUSA, BHEAPEHUA HOBbIX TEXHO/O-
rmn. B cnoxuBluencs 3KOHOMUYECKOM
CUTyaLun MCNonb30BaHWE MPOAYKLMK
rOPOACKUX NPEeANPUATUIA — 3TO He TOJb-
KO peasbHas Momolllb neTepbyprcKo
NPOMbILLIEHHOCTU, HO U BO3MOMHOCTb
coxpaHutb pabouve mecta, yBeNIUYUTb
Ha/soroBble OTYMCIEHUA B  OHOMKETHI
BCEX YPOBHeW»,— nopyepkHyna rybep-
Hatop CaHkT-letepbypra.
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leHepanbHblii anpekTop OAO «LUIMKB ,Anmas“» Anekcanap WnaxteHko, npeacesatens KIPMMuT EBrennit EnuH, reHepanbHblil AUpeKTOp

0AO «C® ,Anmas“» JleoHug paGosey

General Director of Almaz Central Marine Design Bureau Alexander Shlyakhtenko, Chairman of St. Petersburg Committee for the Economic
Development, Industrial Policy and Trade Yevgeny Yelin, and General Director of Almaz Shipbuilding Company Leonid Grabovets.

Ky maTpynbHbIX Kopabnei npoektoB 10410 v 10412 «CBeTNAK»
ans NorpaHcnywbel PCB Poccuitckon Pegepaunn n BMC BbetHa-
Ma, CTPOUT NaTpynbHble KaTepa npoekTa 12200 «Cobonb» ans Mo-
rpaHcnyx6br @CBb Poccuiickoii Pepepauymu u 3aBepmna cTpou-
TenbCcTBO ByKCMpa NefoBoro Knacca npoekra 2805 «HeBckas 3a-
craBa» g CaHkr-lMetepbypra.

B 3koHomuke CaHkr-Metepbypra cygoctpoeHue npeacraBnser
coboit cuctemoobpasyiollylo oTpac/ib, KOTOpas ABAAETCA Kpyn-
HbIM 3aKa34YMKOM NPOAYKLMM MALWMHOCTPOEHUs, NpubopocTpoe-
HWA 1M NPOYMX OTPaCNen MPOMbILLIEHHOCTH.

B CaHkt-Metep6ypre pacnonoxeHo cabilwe 50 npeAnpusTuii cyao-
CTPOMTENBHOW OTPacAK, B TOM YKC/e CTapeilue NPOMBbILLIEeHHbIe
npeanpuATUA 1 BeayLue HayyYHble N MPOEKTHO-KOHCTPYKTOPCKMeE
opraHusauum (3To 40 % NPOM3BOACTBEHHbIX MOLYHOCTEN OTpac-
nnun 75% oTpacneBoit Hayku Poccuu). CerogHs B cyfoCTpounTeb-
HOW NPOMBILWNEHHOCTU ropoaa paboTatoT 6onee 40 Thic. cneyma-
NNCTOB pasnnyHoro npoduns.

lopoacKkue npeanpuATUA OTPacaM CTPOAT He TOJIbKO BOEHHble
Kopabnn (NoABOAHbIE NOAKW, KOPBETbI WM apTUANEpUIACKUE Ka-
Tepa), HO U rpa¥aaHCKylo NPOAYKLUMIO: KPYMNHblE TaHKepbl, Cyaa-
cnacartenu, rpy3onaccaxumpcKkue napomsbl 1 cyaa ApYrnx KNaccos.
B 2010 rogy 06bEm rocobopoHsakasa no nidopmaumu KIPMMuT
0 MpoMmbIlWNeHHbIX opraHusauusax CaHkT-Metepbypra cocraBnser
cBbile 80 mnpg py6., uTo Ha 18,8 % NpeBbIWAET CYMMY KOHTPAK-
TOB, 3aK/O4YEHHbIX B 2009 roay.

ST. PETERSBURG
LAUNCHES SVETLYAK
FOR SLOVENIAN
NAVY

On 21 July 2010 Almaz Shipyard launched patrol boat Svetlyak of 10412 type
built for the Slovenian Navy.

The ceremony was attended by St. Petersburg governor Valentina Matvienko,
Slovenian Defence Minister Ljubica Jelusic, Chairman of St. Petersburg
Committee for the Economic Development, Industrial Policy and Trade Yevgeny
Yelin, General Director of Almaz Central Marine Design Bureau Alexander
Shlyakhtenko, and General Director of Almaz Shipbuilding Company Leonid
Grabovets.

At the ceremony Valentina Matvienko noted that St. Petersburg had always
brought luck. Therefore the ship built here will have a good fortune as well. The
governor inspired confidence saying that the patrol boat would safely protect
the maritime boundary of Slovenia and that the Slovenian Ministry of Defence
would stay satisfied and contented with it and would continue fo cooperate with
St. Petersburg shipbuilders. “St. Petersburg concentrates the major Russian
shipbuilding companies and design bureaus being engaged in the development
of high-quality and competitive products and being ready to obey any order,” said
Valentina Matvienko. She considered the Svetlyak fo be in demand not only in
Russia but in other countries as well.
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The Slovenian Defence Minister believes that
launching this ship, built for the EU Navy for the first
time whatsoever, is a matter of great importance for
the political and economic cooperation between
Slovenia and Russia. The Triglav symbolizes a
beginning of cooperation between Slovenia and
St.Petersburg. “The ship will help to connect the Baltic
and Adriatic seas,” Ljubica Jelusic announced. She
noted that the Triglav would be a multipurpose ship
serving as a military ship as well as a global friendly
and training ship.

Border patrol ships (boats) of 10412 type entitled
as the Svetlyak is a top priority activity of Almaz
Shipbuilding Company. This ship is designed by Almaz
Central Marine Design Bureau.

The Svetlyak boats are intended for:

- preventing violation of the state boundary;

- supervising the foreign vessels in the economic
areas as well as protecting natural resources within
these areas;

- guarding communications and engineering facilities
adjacent to the coast as well as protecting the vessels
against the terrorist attack;

- stalling/halting an enemy advance (by air and by
sea).

The optimal hull forms and automated diesel power
plant resulted in an ergonomic and easy-fo-use ship
with high cruising speed as well as with long cruising
range.

Nowadays Almaz Shipbuilding Company is building
two more gunnery ships of 21630 type for the needs
of the Russian Navy, completing construction of the

Svetlyak patrol boats of 10410 type and 10412 for
the Border Service of the Russian Federation as well
as for the Vietnamese Navy. Apart from that, it is
constructing the Sobol patrol boats of 12200 type
for the Russian Border Service and has completed
construction of the icebreaking tug Nevskaya Zastava
of 2805 type intended for St.Petersburg.

Shipbuilding is a backbone of St. Petersburg economy
cooperating with other machine building, instrument
engineering, etc. enterprises.

There are over 50 shipbuilding enterprises in

St. Petersburg, including the leading research and
development centres and design bureaus (that is
40 per cent of the sectoral production capacities and
75 per cent of the sectoral science of Russia). Today
St. Petersburg shipbuilding enterprises involve over
40 thousand specialists.

Apart from the defence ships (including submarines,
corvettes and gunnery boats) they build huge tankers,
salving ships, passenger-and-freight ferries, and
other vessels intended for civil purpose.

State defence order in St. Petersburg has exceeded

the last-year index by 18.8%.

The St. Petersburg Committee for the Economic
Development, Industrial Policy and Trade reports
that in 2010 the total amount of state defence order
amounts fo over 80 billion roubles. That exceeds by
18.8% the total amount of contracts concluded in
2009.

According to Yevgeny Yelin, the Chairman of the
Committee, due to the mutual cooperation with the
Ministry of Defence SDO amount implemented by
St. Petersburg enterprises was by 1.8 times as much
in 2009 than in 2008 and amounted to nearly 67.2
billion roubles (against 36.7 billion roubles compared
t02008).

Valentina Matvienko mentioned again that one of the
top-priority tasks of St. Petersburg Administration

HOBbI OBOPOHHbIA 3AKA3 CTPATEFMM | 04 | CEHTABPb 10

is to assist the local enterprises and monopolists in
terms of marketing their goods as well as to lobby
the interests of the industrial complex at the federal
level. Therefore, the Administration is concerned that
the amount of state defence orders should stay at the
same level for St. Petersburg industrial enterprises.
“What we need to do is not only to support the
industrial complex but also to get new orders for
further development and introduction of new
technologies. In the current economic situation,
St. Petersburg entferprises have made it possible
to maintain their production capacities as well
as to keep jobs and to increase tax allocations
to the budgets of all levels,” St. Petersburg
governor pointed out.
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oBpemeHHoe pa3sutne BMC
60/bLUMHCTBA CTPaH Mupa MAET
B COOTBETCTBUW C TEHAEHLUAMU
BO3pacTaHUA 3HAYeHWs «3KCne-
OMUMOHHBIX» 33ja4y, noj KoTo-
pbIMK MOHMMAETCA y4acTne B MEXAYHAPOL-
HbIX BOEHHbIX U MUPOTBOPYECKMX OnepaLu-
AX B yAANEHHbIX OT HALMOHANLHOW TEPPUTO-
puu paiioHax. B cBs3u ¢ 3Tum ocoboe BHUMa-
HUe yAenseTcs CpeAcTBam AOCTaBKM U obe-
CneyvyeHuns JerCTBMIN BOMCK B 3TUX paiioHax.
OLHUM U3 BaXHENLINX TaKUX CPEACTB Cenvac
ABAAIOTCA KPYMNHble AeCaHTHO-TPAHCMNOPTHbIE
(@amubuitHbie) Kopabnm, CTPOUTENLCTBY KO-
TOpbIX NPUAAETCA BCe 6ONbILMIA NPUOPUTET.
Kpyr ctpaH, pacnonaratolux KpynHbIMK am-
bunbuiHbIMU Kopabiamu, BbICTPO paclun-
pAeTca, TaKwke pacTéT KOMMYecTBO TWUMOB
TaKUX Kopabnei n YMCNo UX NPOEKTAHTOB U
cTpouTenei. B pesynbrate pbIHOK KpynHbIX
AECAHTHO-TPAHCMOPTHLIX  Kopabneit  ctan
OAHMM M3 BbICTPOPACTYLLUX CErMEHTOB MU-
POBOrO pPblHKA BOOPYKEHWA.
Bcnepcteue GypHoro passutus B nocnep-
HUE rofbl KPYMHbIX AecaHTHbIX Kopabnei, a
Takke otcytctBuA B CCCP n Poccumn aHano-
rog GOMbLMHCTBA U3 HUX, MUPOBas W OTe-
4yecTBeHHas KnaccudbuKauum aHHbIX eau-
HUL, He HOCAT YCTOWYMBOro Xxapaktepa w
AOCTaTO4YHO NpPOTMBOpPeYmMBbl. YeTko pas-
rPaHNYUTb MOAKNACCHI M TUMbl AeCaHTHbIX
Kopabneii 3aTpyAHUTENLHO, U B LLEJIOM Npu-
MEHEHWE TPUHATLIX B OTEYECTBEHHOW NU-
TepaType HavMeHOBaHWUM K KOHKPETHbIM
TMNaM COBPEMEHHBIX AeCaHTHbIX kopabnein
[0CTaTOYHO YCNOBHO.

Muxaun bapa6aHos,
rnaBHbIii peaakTop )ypHana Moscow Defense Brief

DEFENCE SHIPBUILDING

MWUPOBOW PbIHOK
COBPEMEHHbIX KPYMHbIX
NECAHTHbIX KOPABNEW

OCHOBHBbIE NONOXEHUA

- Bo3paCTa|ou4aﬂ HEO6XO,EWIMOCTI: y4acTBOBaTb B MeXAYHAPOAHbIX BOEHHbIX onepaumnax 3a-
CTaBuMna MHOrne rocygapcrea mmpa aKTMBHoO pa3BunBatb ﬂeCBHTHO-TpHHCI’IOpTHbIVI noteHuyunan

CBOMX BOEHHO-MOPCKUX Cun.

— KonnuecTtso cTpaH, pacnonaratoLimx KpynHbIMU IeCaHTHbIMU KOpabnamu, a Takxe Konuye-
CTBO VX NPOEKTAHTOB ¥ CTPOMTENEN B NOCNEHME FOfbl 3HAYUTENbHO BO3POC/O.

— CeropHs Ha pblHKe NPUCYTCTBYET 3HAYUTEIbHOE KONNYECTBO Pa3HbIX TMMOB JeCaHTHbIX KO-
pabnei, obnagaolMx Kak AeCaHTHbIMU, TaK U 60EBbIMW BO3MOXHOCTAMM, MPK 3TOM Camblit
KPYMHbIA NOAKNACC — YHUBEPCaNbHbIA AecaHTHbI Kopabnb (YOK) — no cBoum pasmepeHusam
1 60eBOMY NoTeHUMaNy COOTBETCTBYET CPEAHEMY aBUAHOCLYY.

— M1pOBOIN 3KOHOMUYECKUI KPU3UC HECKO/IbKO «OCTYAN» PbIHOK KPYMHbIX €CAHTHBIX KOpa-
6neil, KOTOpbI TENepb CTan PbIHKOM NOKynatens, u Poccuu, xenatolein npruobpectn Lenbx
yetbipe YK Tuna Mistral, He cTouT 06 3TOM 3a6bIBaTh.

MpeameTom paccCMOTPEHWA HacToALLEN CTa-
Thi1 ABNAIOTCA KPYMHblE fecaHTHble Kopabnu
(nonHbIM BogoM3MelLeHeM 6onee 5000 1),
BbICAZIKa [eCaHTa C KOTOPbIX MPOUCXOAUT
rMaBHbIM 06pa3om He PamnoBbIM METOZOM,
a C NOMOLLbIO [leCaHTHbIX Katepos, nepe-
BO3UMbIX B [JOKOBbIX Kamepax, Mbo ¢ no-
MOLLbIO BEPTONETOB, HAXOAALMXCA HA KOpa-
6ne. Cneayert, 0AHAKO, OTMETUTb, YTO B YC/IO-
BUAX COBPEMEHHbIX 3KCMEAMLMOHHBIX One-
paLuii BbiCaaKa AecaHTa v rpysa Jatie BCero
Befercs B 060pyA0BaHHbLIX NOpTax, BCied-
CTBME Yero BocTpe6oBaHHbIM CNOCOBOM Bbi-
FPY3KU TaKKe ABNAETCA METO[ «po-po»l,
TaKe CTaBLIMIA HEOTbEMIEMbBIM NEMEHTOM
KOHCTPYKLMN COBPEMEHHbIX AECAHTHBIX KO-
pabneil.

NCTOPUA PASBUTUA KPYTHbIX
AECAHTHbIX KOPABJIEN

MepBble AecaHTHble KOpabnu, NoOABUBLULECS
B XX B., OblIM OPUEHTUPOBAHbI Ha BbiCAAKY
JIMYHOTO COCTaBa M TEXHUKU Ha Heobopyno-
BaHHOE NoGepexbe C NOMOLLbIO CXOAHEN, a
3aTeMm U U3 OTKPLIBAKOLLMXCA PaMN NPU HEeMo-
CpefcTBEHHOM nopxode Kopabns K 6epero-
BoM YepTe. CepbE3HbIM HeA0CTaTKOM TaKOro
MeTofia AeCaHTMpOBaHus Bbiin 1 ocTakTca
OrpaHWUYeHHOCTb JOCTYMHbIX 4151 3TOrO yyacT-
KoB nobepexbs, He NpesbilatLmux Ans e-
peroBon nuHWUKM Mopei Bcero MwupoBoro
OKeaHa 4—5%, a TaKe NorofHble orpaHuye-
Hus. [pyroi npobnemoit sBnseTcs Hapawm-
BaHWe pasmepeHnin TPaaNLMOHHBIX feCaHT-
HbIX KOopabneii, KoTopoe, ¢ OAHOW CTOPOHI,
HEe0o6X0AMMO ANs YBENYEHUS UX AaNbHOCTH

naaBaHu1s, MOPEXOAHOCTU 1 AeCaHTOBMECTH-
MOCTW, @ C [Ipyroil CTOPOHbI, ellé cunbHee
OrpaHNYMBaeT BO3MOXHOCTM Kopabnei no
NOAXOAY BMIOTHYIO K Gepery.

Beugy 3toro B roabl Brtopon MmupoBsow
BOWHbI, Koraa nepep CLUA Bctana 3apava
NpoBefeHUsA KPYMNHbIX eCaHTHbIX onepauui
Ha TUXOM OKeaHe CO 3HauyuTeNbHbIMM pac-
CTOAAHUAMM [JO PaiOHOB BbICAfKU, HAPAZY C
TPAANLMOHHBIMW AeCaHTHbIMU Kopabnamu
(tunoe LSM 1 LST) amepuKaHLbl CNPOEKTH-
poBanu (Ha ocHoBe GPUTAHCKOrO MPOEKTa)
creuuanbHble KpynHble Kopabau, cnocob-
Hble NPUHUMATb 3HauYUTEeNIbHOE KONMYECTBO
BOWICK M TEXHWUKU W OCYLLeCTBASLNE Bbl-
CaaKy ux Ha Geper «4eNHOYHbIM CNOCOBOM»
npy Nomoumn HeGOobIINX AeCaHTHbIX Kare-
pOB, TPAHCMOPTUPYEMbIX B CMELManbHO 3a-
TannMBaemoil [OKOBO Kamepe Kopabns’.
Mcnonb3oBaHue HebBOMbLIMX AeCaHTHbIX Ka-
TEPOB [1€/1a/10 TEOPETUYECKM AOCTYMHBIM AN
AecaHTupoBaHus Ao 15-17 % 6Geperosoi
yepTbl MUPOBOro oKeaHa. 3a pybexom 3Tu
Kopabnu nonyuunu obosHadeHue Landing
Ship Dock (LSD), a B oTeyecTBeHHO TepMU-
HONMOTUW — [EeCaHTHbIX TPAHCMOPTOB-AOKOB
(OT[D). NonHoe BofOM3MELLIEHNE aMepPUKaH-
ckux AT[ nepuopaa Bropoii MMpoBOW BOMHbI
coctasnsno 8000 T (BaBoe 60sblie OCHOB-
HbIX amepUKaHCKMX BOMbLINX TAHKOAECAHT-
HbIX Kopabneii Tuna LST), a CKOPOCTb NOJHO-
ro xofa — Ao 16 y3nos (npotus 11 y3noB y
LST). Bcero CLUA B 1944-1945 rr. BBENN B
ctpoit 27 ATA TunoB Ashland (LSD 1 — LSD 8)
1 Cabildo (LSD 9 — LSD 27), YeTbipe 13 KOTO-
pbix nepeaany Benmkobputanum’.
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ATl nonHocTblo onpaepanu cebs Ha npak-
TUKe, U B nocneBoeHHbIl nepuop CLUA no-
ctpounun 8 AT/ tuna Thomaston (LSD 28 —
LSD 35, 1954-1956 IT.), OTIMYABLUMXCA
6onblWwnMK pasmepeHnamu (nonHoe BopO-
n3mellieHve 1o 12 000 T) 1 CKOPOCTbio X0aa
(22 y3na), a 3atem u 5 AT ina Anchorage
(LSD 36 - LSD 40, 1969-1972rr., 13 700 T,
20 y310B). ITM Kopabnu 6biAM ocHalle-
Hbl  B3NETHO-MOCAMOYHBIMU  MAOLLafKaMU
ana sepronéros. C 1985 no 1992 r. BMC
CWA nonyunnmn 8 ATA vna Whidbey Island
(LSD 41 — LSD 48) nonHbiM BOAOU3MELLEHU-
em 15 700 T, cnoCcoOHbIX HECTM B JOKE MO Ye-
Tblpe JEeCaHTHbIX KaTepa Ha BO3AYyLWHOW MNo-
aywke tuna LCAC, a B 1994-1998 rr. Gbinu
MOCTPOEHbI ellle 4 GAN3KUX N0 KOHCTPYKL MK
ATA tvna Harpers Ferry (LSD 49 — LSD 52)
C YBEMYEHHbIM KONNYECTBOM NepeBO3nMo-
ro rpy3a 3a cyeT COKpaLLeHWs NPUHUMAEMbIX
katepos LCAC go aByx.

Bo Bpemsa BoiHbl B Kopee, korga CLIA
CTanu WUPOKO BHEAPATL BO (noT BepTONé-
Tbl ANA TPAHCMOPTHLIX NEPEBO30K U AecaH-
TUPOBaHWA, PoANNach naes «BepTUKANbHO-
ro oxsarta» (vertical assault) — Bbicagku fe-
caHTa ¢ kopabneit HenocpeACTBEHHO BEpTO-
NéTamu, 4YTO [eNano BO3MOMHbIM AeCaHTu-
poBaHue B Nt060I TouKe GeperoBoi NMHUK
MuvpoBoro okeaHa, a TaK¥e No3BONANO Ae-
CaHTHLIM KOPabAsAM HAXOAMTLCA Ha 3Hauu-

TeNbHOM yaaneHun oT 6epera, NoBblWasn
nx 6esonacHocTb. B Hosbpe 1956 r. aHru-
YaHe yCMewHO NPoW3Benu NepBbii B MUpe
MacCCOBbI/i BEPTONETHbIA [eCaHT CO CBOMX
aBMaHocueB B xofe Cy3uKonm KamnaHum
npotus Ervnta. B KayecTBe 3KCnepuMeH-
Ta B CWWA B 1955-1956 rr. nepeobopyzo-
Ba/M 3CKOPTHbIA aBMaHoOCeL, BOEHHOW mno-
cTponku Thetis Bay B flecaHTHbIN BEpPTONE-
ToHocel, (CVHA 1), Hecywuit 20 TpaHcnopT-
HbIX BEPTONETOB, @ 3aTEM aHaNOrM4YHOMY ne-
peobopyaoBaHuio noasepranucs U 3 60/b-
wnx aBmaHocua tuna Essex. C 1960 r. ame-
pVKaHLbl pa3BepHyN NOCTPONKY creymans-
HO CMPOEKTUPOBAHHbIX AECAHTHbIX BEPTONE-
ToHOCL,eB TMNa Iwojima, 0603HauMB UX KaK
Landing Platform Helicopter (LPH) n BBeas B
cTpoii oo 1970 r. 7 Takux Kopabneit (LPH 2,
LPH 3, LPH 7, LPH 9 — LPH 12)*. 370 6b111 KO-
pabau nonHbim BogomsmeleHnem 18 000 T
aBMAHOCHOW apPXMTEKTYpPbl CO CMIOLWHON
NoNéTHoi nany6oi u noanany6HbIM aHra-
pOM, crnocobHble npuHUMaTtb Ao 2000 ye-
JIOBEK [leCaHTa U BbiCaXnBaTb UX NMPU MOMO-
Wy 6asmpytolnMxcs Ha Kopabne BepTonéTos
(aHrap Bmelian 19 cpeaHUx TpaHCNOPTHbIX
BepTonéroB CH-46 unn 11 Tamensix CH-53).
AHrinyaHe B 1959-1962 rr. nepeobopy-
[l0Ba/n B AleCaHTHble BEPTONETOHOCLbI ABa
CBOMX NErkmux asmaHocua Bulwark u Albion,
a B 1970-e rr.— aBnaHocel Hermes®.

DEFENCE SHIPBUILDING

OfHaKo KpynHbIM HEAOCTAaTKOM creuua-
NU3NPOBAHHbBIX [eCaHTHbIX BepTONETOHOC-
eB Gblna cnocobHOCTL NepeBo3nTb U BbiCa-
MBaTb TOJIbKO MEXOTY C NETKUM OpPYKUEM,
6€3 BO3MOXHOCTU BbICAZIKN TAXKENOW TEXHU-
Ku. Bcneacteue 3toro amepuKaHibl 6binu
BbIHYX/EHbl BO3/I0XWTb MEPEBO3KY U Bbl-
CafKy TEXHUKM Ha [eCaHTHble TPaHCMOPThI-
JOKW, KOTOPbIM TaKKe AOMOJHWUTENbHO Mbl-
Tanucb NpUAaTh CNocobHOCTU MO YacTUYHO-
My AeCaHTUPOBaHWIO C BepTon&ToB. HoBbIN
TMN Kopabns noiyynn o6o3HayeHune Landing
Dock Platform (LPD), BBuay Hanuuus o06-
WKMpHOW BepToNéTHoM nanybel («nnatcop-
MbI»), @ B OTEYECTBEHHOW TEPMUHONOTUM OH
6b1n1 0603HAYEH KaK 4eCaHTHO-BEPTONETHbIN
Kopabnb-aok (ABKA).

B 1962-1963 rogax CLUA noctpounu Tpu
nepsbix IBKJ tuna Raleigh (LPD 1 — LPD 3)
nosfHbim BogomsmeleHnem 13 800 TOHH,
OCHALLEHHBIX BEPTONETHON nanyboi B Kop-
MOBOVA YacT Kopabnsa Haj JOKOBOM Kame-
poii. Mpu 3Tom pasmep AoKa 6bln yMeHb-
WeH no cpaBHeHuto ¢ ATA. Ux moanduka-
uMen cTanu NocTpoeHHble B 1964-1970 rr.
ABeHaauatb Kopabneit tmuna Austin (LPD
4 — LPD 15) noAHbiM BOJOU3MELLEHN-
em 17 000 TOHH, MOMYYMBLUMX [OMONHU-
TeNbHO B HaACTPOMKe aHrap C BO3MOXHO-
CTbl0 MOCTOSHHOrO 6a3MpoBaHUsA YeTbIPEX
BepTonéroB CH-46.
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Ha ocHoBe KOHCTpYKUMM amepuKaHckux AT/
n [ABK[ B 1960-e rr. cTpoUTeNbCTBO aHa-
NOTMYHBbIX KOpabnen MeHblUMX pa3smepoB
npeanpuHanu Bennkobputanua n OpaHuus.
MepBas BBena B ctpow 2 AT/l Tvna Fearless
(12 000 1), a BTOpas — 2 ATA na Ouragan
(8500 1). B 06oux cnyyasx kopabau pacno-
narann 3HauyuTeNbHbIMW BEPTONETHbIMK Na-
ny6amu, HO He UMeNy aHrapos.

CnepyowmMm LWarom 3BOMIOLUN COBPEMEH-
Horo amdubuitHoro Kopabna crano npep-
NpUHATOE amepuKaHuamy obbeguHeHue
KOHCTpYKumMn [BK[ n pecanTtHoro Bepto-
néroHocua B eaMHoM Kopabne ¢ HebbiBa-
NbIMU  focene AecaHTHbIMW BO3MOMXHOCTS-
MiU. Takue Kopabnu, MMeBLUME aBMAHOC-
HYI0 apXWTEKTYpy CO CMN/OLIHOW MONETHOM
nany6oit 1 aHrapom nocTosHHOro 6asupo-
BaHUA BEPTONETOB, @ TaKKE C JOKOBOW Ka-
MepOW ANA [eCaHTHbIX KaTePOB U CO 3HAYM-
TeNbHbIMW AECaHTHbIMU TPIOMamu, Nonyyu-
m B CLWWA obo3HadeHue Landing Helicopter
Assault (LHA), a B oTeyecTBEHHON Tepmu-
HONOMMN — YHUBEPCANbHbIX AECAHTHbLIX KO-
pabneit (YOK). FonosHoi kopabnb HOBOro
noaknacca LHA 1 Tarawa 6bin 3akazaH BMC
CLIA B 1969 r. v BBeseH B cTpori B 1976 T.
[lo 1980 r. GbIIn NOCTPOEHbI €ellle 4 eanHu-
ubl 370ro TMna (LHA 2 — LHA 5). YK Tarawa
6bin cnocobeH Hectu B aHrape 30 Bepro-
néro CH-46 van 19 CH-53, nmen Aok anun-
HoW 81 M 1 06nafan BO3MOKHOCTbIO pa3me-
weHna 1900 MOPCKMX NEXOTUHLLEB C TEXHU-
Ko (ycuneHHoro 6atanboHa MOpCKOW ne-
XOTbl). VIHTerpauus B 04HON €AMHULE CTONb
3HauuTe/bHbIX BO3MOXHOCTEN noTpeboBa-
Na pe3Koro yBeMYeHns pasmepos Kopabas,
noNHoe BOAOU3MELLEeHe KOTOPOro JOCTUr-
110 40 000 T, TO eCTb BENIMYUHbI «CPeAHero»
aBMaHocua.

C momeHTa cBoero nosasnexus YK npespa-
TUANCb B OCHOBY 3KCMNEAMLMOHHOIO 1 fe-
caHTHoro noteHymnana BMC CLWIA n ctanu 06-
pasyom Ans nofApaxaHua B pasBUTUM Kpyn-
HbIX AECAaHTHbIX Kopabnei Ans ocTanbHbIX
hnotoB mupa.

B CLUA pacwmpeHne BO3MOXHOCTEN amdu-
OGUIMHBIX CMN ObINO CBA3AHO C BHeApeHUeM
Ha HUX AeCaHTHbIX KaTepPOB Ha BO3AYLUHOW
noaywke (KBM) tuna LCAC, Hayaslmx no-
cTynatb Ha ¢not B 1980-e rr. [ina aecaHt-
Hbix KBl cuntatotca goctynHbiMu fo 70 %
6eperoBoit yepTbl MupoBoro okeaHa. Pas-
metlyeHne LCAC Ha fecaHTHbIX Kopabnax no-
TpeboBano yBeNMYEHUs pa3mMepoB AOKO-
BbIX Kamep nocnegHux. Nostomy cnegyiowas
cepua amepukarckux YAK tmna Wasp non-
HbIM Bogou3meleHnem 41 000 T ctpounachb
C yBe/IMYEHHbIM pa3MepoMm AOoKa U cyuTa-
nacb OPMEHTUPOBAHHOW B OCHOBHOM Ha Bbl-
caaky npu nomouwn LCAC, a He BepTONETOB,
B OT/IMYMe OT Kopabneii Tuna Tarawa. Beugy

3Toro Kopabnu Tuna Wasp, cTpousluMecs Ha
OCHOBe Kopnyca Tarawa 1 coxpaHuBLUMe KX
APXUTEKTYPY WU BEPTONETOBMECTUMOCTb, MO-
ayunnm B BMC CLIA HoBoe o603HayeHue
Landing Helicopter Dock (LHD). Cneayert ot-
MeTUTb, 4To Kopabnsmu Tuna LHD B CLUA
CYMTalOT U BCe MHOCTPaHHble YK.

Eweé ogHoi ocobeHHocTbio YAK Tvna Wasp
cTano obecnedyeHne 6a3nMpoBaHUs Ha HUX
CamMONETOB BEPTUKANIbHOrO B3/1ETa N NOCaA-
kn TMna AV-8B Harrier Il, yto npupano ko-
pabnam 60eBoil MOTEHLMAN NErKMX aBua-
HocueB. B BapuaHTe C NOMHbIM OCHaLLeHU-
em Camonéramu BepTUKaNbHOro B3/ETa U
nocaakv Wasp crnocobeH Hectu o 20 camo-
néros AV-8B 1 10 6 NpOTUBONOA0UHBIX BEP-
TonéroB. CraHAapTHas e aBmarpynna Ko-
pabns tvna Wasp Hocuna MHorouesnesom
XapaKkTep u BKatoyana 6 camonéros AV-8B,
12 Bepronéros CH-46, 4 CH-53E, 3 UH-1N un
4 60eBbIx BepTonéra AH-1Ws,

C 1989 no 2001 r. amepuKaHcKkuii ot no-
ny4aun 7 YOK tuna Wasp (LHD 1 — LHD 7), a
nocnefHunin, BoCbMOW Kopabnb 3Toro TMna
LHD 8 Makin Island ctpouncs no n3meHeH-
HOMY MPOEKTYy C OCHalieHueM rasoTypouH-
HOW 3HEePreTMYeCKon yCTaHOBKOW 1 Gbin BBE-
[EH B CTpOM ToNbKo B 2009 r.7

[nuTenbHoe Bpems pa3BUTUE KPYMHbIX Je-
CaHTHbIX Kopabnein, a Tem 6onee YK, ocra-
BaJOCb MPAKTUYECKW MONHON MOHOMONUeN
CLWA. Mvwb Benukobputahus n ®paHuus
OCYLLeCTBAANMN eJMHUYHYI0 NOCTPOMKY Kpyn-
HbIX Ai@CaHTHbIX Kopabnein.

Benukobputanns B 1993-1998 rr. no-
CTpOMNA YMUCTbIA [LeCAHTHLIN BEPTONETO-
Hocey, Ocean, npeacTaBnsoWmMiA  coboi
YAEWEeBNEHHbIN M YNPOLWEHHBIN  Bapw-
aHT OpPUTAHCKMX NETKMX aBMaHOCLEB TUna
Invincible. Mpu nonHom BoAoM3MeLLEHUN
22 50071 Ocean ocHalyéH An3enbHON 3Hep-
reTMYeCcKoi YCTaHOBKOW M cnocobeH Hectu
830 [ecaHTHUKOB, BblCaXMBAEMbIX C MO-
MoLLbl0 12 TPAHCMOPTHbIX BEPTONETOB Sea
King nocrosHHoro 6asvpoBaHus. PpaH-
ums B 1990 1 1998 rr. Beena B ctpon BK/
Foudre n Sirocco nonHbIM BOAOU3MELLEHU-
em 12 000 T, 40CTAaTOYHO TPAANLMOHHON ANA
3TOro NOAKMACCA aPXUTEKTYPbI, C KOPMOBbIM
[IOKOM, @ TaKXKe C aHrapoMm B HaACTPOMKe ANns
pasMelLeHna ABYX TAXENbIX TPAHCMOPTHbLIX
BepTonéToB Super Frelon unu yetbipéx cpea-
Hux Super Puma.

CCCP TakKe Hy¥aanca B KPYMHbIX AecaHT-
HbIX KOPabNAX C Lie/bio Pa3BEPTLIBAHUA CO-
€AVNHEHWUI [LeCaHTHbIX CUN Ha GOEBOW ClTyX-
6e B ymanéHHbIX paioHax MupoBoro oke-
aHa. Ewe B 1964 r. Hesckomy MKB 6bino
AaHO 3ajaHue Ha MpoexTMpoBaHue 60/b-
woro fecaHTHoro kopabns (BAK) 1-ro paHra
np. 1174 (wmndp «Hocopor»). B pesynbra-
Te 6bi1 co3aaH «rMOPUAHBIA» KOpabab non-
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HbIM Bogou3meleHnem 14 060 T, obbegu-
HAIOLWMUA NPUHLMN TPAAMLMOHHOIO Ana fe-
CaHTHbIX Kopabneil pamnoBOro AecaHTpo-
BaHWA® C HanMuMem [OKOBOW Kamepbl Ans
pa3melleHns AecaHTHbIX KaTepoB (BKiO-
yas KBIM) 1 aAByx BepPTONETHLIX Nanyb ¢ aH-
rapom Ans MoctosiHHoro 6asvpoBaHus ye-
TbIPEX TPAHCMOPTHO-BOEBbLIX  BEPTONETOB
Ka-29. Kopabnb np. 1174 pacnonaran ra-
30TypOUHHOI 3HEPreTMYecKoi YyCTaHOBKOM,
obecneymBatowen ckopoctb fo 20 y3nos,
VIMeN MOLLHOEe BOOPYIKeHMeE 1 Bbin cnocobeH
Hectn fo 500 AecaHTHMKOB U 25 OCHOBHbIX
TaHKOB’.

B HekoTopom pope BAK np. 1174 npeasoc-
XuULLan KpynHole MHOroyHKLMOHaNbHbIe Ae-
CaHTHble Kopabnu, KOTopble Havyanu co3paa-
BaTbCA BTOPOCTEMNEHHbIMU MOPCKUMMK Aep-
*aBamu B 1990-e rr. OgHako ans BM® CCCP
Ha MpubanTuiickom CyaocTpouTeNbHOM 3a-
Bode «fHTapb» B KanuHuHrpage 6bino no-
cTpoeHo nuwb Tpu BAK np. 1174 («MBaH
Poros», «AnekcaHap Huxkonaes» n «Mwutpo-
thaH MocKaneHKo»), BBEJEHHBIX B CTPOM CO-
0oTBeTCTBEHHO B 1978, 1983 1 1989 1. MMocne
pacnaaa CCCP aTu eanHMLbI He HALWAW AOMXK-
Horo npumeHeHuns B BM® P®, okasanuch B
OTCTOE Y BbINK B UTOTE CNUCAHbI, NPUYEM MO-
CnefHwii kopabnb cepun «MwutpodaH Mo-
CKaneHKo» BOOOLIE He COBEPLIMA HU OAHO-
ro noxoAa Ha 6oeByio CNyOY.
OpHoBpemeHHo B HeBckom MKB ¢ 1970-x rr.
BE/OCb MPOEKTUPOBaHWE MONHOLEHHOMO
YOK np. 11780 (wudp «KpemeHuyr») no
obpasly amepuKaHcKUX Kopabneit Tuna
Tarawa, HO HECKONbKO MeHbLUero BOAOW3-
MmeleHus (30 000 T) 1 Hecylero 1o 25 Bep-
TONETOB NOCTOSIHHOrO 6a3vMpoBaHuA TUMOB
Ka-27 n Ka-29. MNpoekT co3aaBanca B ycno-
BUsAX MPOTUBOPEYNBbIX TpebOBaHUI CO CTo-
poHbl BM®, enaBlero caenatb Kopabnb
MHOroueneBbiM, C BO3/IOXEHMEM Ha Hero
3a/a4 NpOTUBO/OAOYHON 0BOPOHbI, Gasu-
pOBaHMA CaMONETOB BePTUKaNbHOrO B3Né-
Ta U NOCAZKU, C MOLYHBIM 060POHUTENbHBIM
BOOPYEHNEM, C BbICOKON CKOPOCTbIO XoAa
W T. M., YTO NPWBENO K €ro 4YpesmepHomy
YCNOXHeHUIo 1 yaopoxaHuio. OgHaKo rnas-
HbIM NPENATCTBUEM AN peanu3aLmm npoekx-
Ta 11780 crano otcyrctene 8 CCCP cBobog-
HbIX CYAOCTPOUTENbHBIX MOLLHOCTEN /15 €ro
cTpouTenscTBa. Bo BTopoi nonosuHe 1980-
X rr. noctponky asyx YK np. 11780 3anna-
HUpOBanu Ha XepPCOHCKOM CyLOCTpOUTENb-
HOM 3aBofie (3aHATOM [0 TOro rpampaaH-
CKUM CyAOCTPOEHMEM), OLHAKO HayaToe BO
BpeMsA NepecTporKku COKpaLLeHre BOEHHbIX
pacxopos., a 3atem u pacnag CCCP He no-
3BO/IUNN €€ ocyLecTBUTb. [onbITKn HeBcKo-
ro MKB npoaomkutb paspaboTku moaudu-
LMpPOBaHHbIX BapMaHToB NpoekTa «KpemeH-
4yyr» B 1990-e rr. He noay4nnu passutus.



COBPEMEHHbIE OCOBEHHOCTHU
VIHTeHCMBHOE pa3BuTME AecaHTHbIX KO-
pabneii HOBbIX TMMNOB Ha4Yanocb ¢ CepeiuHbl
1990-x IT., 4TO GbINO CBA3AHO NpEX /e BCEro
C KapavHanbHbIM M3MEHeHWeM 3azay MHO-
rmx (NoToB NOCie OKOHYAHUA «XONOAHOM
BOWHbI». BMC CLUA 1 nx col3HMKOB nepe-
OPUEHTUPOBANMCH C 3ajay 3aBOEBaHUA O-
CMOACTBA HA Mope U BefeHus 6oeBbix Aeit-
CTBUIA «nNpoTuB hiioTa» Ha GoeBsble AeicTBusA
«npoTuB Gepera» B XOA€ 3KCNEAULMOHHBIX
[eViCTBUA U BOEHHbIX KamnaHuii no Bcemy
MUpy. BaxHol 3apayeit GnoToB TaKxe cTano
yyacTme B ryMaHUTapHbIX MUCCUAX — OT 3Ba-
Kyauuw niogei n3 30H KOHMIMKTOB A0 MOMO-
WM B IMKBUAALMY CTUXUIHBIX 6eacTBuit. Co-
KpalleHne pacxofoB Ha CTPOUTENLCTBO CO6-
cTBEHHO 60€BbIX KOpabnei TpagMUMOHHbIX
TMNOB (MPOTMBONOAOYHON, NPOTUBOBO3AYLL-
HOV 060POHBI U T. A.) MO3BOAMNO BbICBOBO-
OWTb CPeacTBa ANf NOCTPOMKM cneuuanu-
3MPOBAHHBIX TPAHCMOPTHO-AECAHTHBIX KO-
pabneii. Mpu 3TOM C y4eTOM OrpaHUYeHHo-
CTW 3KOHOMMUYECKUX BO3MOXHOCTEN HOBble
eIMHULbI AOMKHbI ObinM 06nafate MaKcu-
ManbHON MHOTO(MYHKLMOHANBbHOCTbIO, CMO-
COBHOCTAMU N5 PELUEHUs WNPOKOro Chek-
Tpa 3ajay KaK MWPHOro, Tak U BOEHHOro
BpeMeHU.

XapaktepHoit yepToii aMbUOUIAHBIX KO-
pabneil ctano ycuneHne nx aBUaALMOHHOW
KOMMOHEHTBI C Lefblo obecneyeHns LWMpo-
KOro MCNonb3oBaHUA BePTONETHOW aBMaLmm
(BKNtOYas nocTosiHHOE 6asMpoBaHue BepTo-
NETOB), NO3BONAIOLLEN B HaMbonbLUei cTene-
HW peann30BaTb MHOrO(MYHKLUOHANbHOCTb
Kopabns. B cBA3M ¢ 3TUM Ha psje Kopabneii
Aaxe 0THOCUTENbHO He6O/bLIOro BoAOU3ME-
ueHus (ot 6000 T) NpUMEHSETCA aBMaHOC-
Has apXuTeKTypa co CMJOLIHON NONETHOW Na-
ny6oi 1 «OCTPOBHOW» HAACTPOIKON. Ipyrum
OCHOBHbIM apXUTEKTYPHbIM TUMOM OCTAETCA
061K «Knaccuyeckoro» [IBK/l ¢ maccusHoMm
HaACTPOWMKOW B HOCOBOW YacTu 1 BEPTONET-
Holt nany6oi B KOPMOBOIA.

MpaKTUYECKN HEOTbEMNEMBIM  3NIEMEHTOM
KOHCTPYKLMWW ABAAETCA AOK-Kamepa Ans pas-
MeLeHUA AeCaHTHbIX KaTepoB U MHbIX NnaB-
CpeAcTB!®, a Takke O6WUpPHbIE AecaHTHble
(rpy3oBble) manybbl Ans TPaHCMNOPTUPOBKU
60/IbLIOr0 KONMYeCTBa CaMOXOAHOM TeXHM-
KW, MOrpy3Ka W BbIFpy3Ka KOTOPOW MOKeET
OCYLLeCTBAATECA CBOMM XOLOM 4epe3 nau-
noptel B 6opTax U (MHOrAA) OKOHEYHOCTAX.
B nocnegHee Bpems 3HauuTENbHOE MECTO
YAeNnAeTca BO3MOMHOCTAM MepeBO3KW KOH-
TelMHEePHbIX rPy30B, KaK € TOYKM 3peHus obe-
CMEeYEeHNs NOTUCTUKU, TaK U ANS BO3MOXKHO-
CTM MCNonb3oBaHUs Ha GOPTY MoAyNbHOM
KOHTEMHepPM3MPOBAHHON LLeNeBOW Harpy3Ku.
CoBpeMeHHble KpyMHble [AecaHTHble Kopab-
7N PaccmMaTpMBaloTCA TaKKe KaK CpeacTBa

yNpaBieHNs 3KCNeAULMOHHBIMW TPYNNMpPOB-
Kamu CUN 1 CPeacTB Un KopabenbHbIMM coe-
AVHEeHUAMK, BBUAY Yero 3a4acTyto pacnonara-
fOT NOBbILEHHBIMU WTAOHLIMU BO3MOMXHOCTS-
mu. Kpome Toro, B MupHOoe Bpems nogobHble
eAMHNLbI MCMOMb3YIOTCA B KAYECTBE YYEOHbIX,
B CBA3M C YeM 060pyA0BaHbI y4eOHBIMM NOME-
WeHnAMN ANA npuema KypcaHToB. [na yya-
CTUA B ryMaHWTapHbIX aKuusx nMbo B caHu-
TapHOM 3BaKyaUWu cYUTAETC HeoBXoAUMbBIM
MMeTb Ha 6OPTY rocnmTanu, a TaKKe BO3MOX-
HOCTW Ans GbICTPOro YBENUYEHWs TOCMUTab-
HO BMeCTUMOCTU. KOHCTpYKuUs Kopabneil
npeanonaraeT TaKxe BO3MOXHOCTb MCMO/b30-
BaHUsA ManbX TPaNbLUMKOB, BOEBbIX KaTepos
U T. A. Ans obecneyeHus 6a3MpoBaHna B yaa-
NéHHbIX Bofax. HaKkoHel, nMocnefgHWM TpeH-
[IOM B psifie CTPaH CTano cTpemieHune npuaatb
[ECaHTHO-TPAHCMOPTHbIM KOPabisiM BO3MOX-
HOCTW CYZl0B KOMMJIEKCHOTO CHabXeHus Kopa-
GenbHbIX TPYNNMPOBOK B OTKPLITOM MOpe, TeM
CambiM [JOBOAS MHOrOLeNeBon xapakrep no-
BOGHbIX eAnHUL 40 Npejena.

[ins ynelwesneHna CTOMMOCTU CTPOUTENbCTBA
B KOHCTPYKLUM COBPEMEHHbIX amMUOUIMHbIX
Kopabneil NCNoNb3yIOTCA rpa¥aaHCcK1e Hop-
MaTuBbI CYAOCTPOEHUA N TEXHONOTUN.
[lepBbIM WIArom B HanmpaBAeHWU PpasBUTUA
Knacca [ecaHTHbIX Kopabnei cpeau BTO-
pOCTeNneHHbIX MOPCKWUX AepxaB CTano Co3-
naHve B Wranuu ABK/[, opurnHanbHOM KoH-
CTpyKumu Tuna San Giorgio. lMpu nonHom Bo-
JousmelleHnn Bcero 8000 T 3TOT Kopabnb
MMeeT aBMAHOCHYI0 apXUTEKTYpy CO CnaoL-
HOV BepxHel nonétHoi nanyboit U BecbMa
BbICOKME TPAHCMOPTHble BO3MOXHOCTU (RO
400 yenoBeK C TEXHWKOIA), XOTa BBUAY OT-
CYTCTBUA aHrapa v He obecneymsaer nocro-
AHHOro 6a3upoBaHus BepTonéTos. Kopabnb
MMeeT BO3MOXHOCTM MCNO/b30BaHUA B Ka-
yecTBe yyebHOro, a TaKke C Camoro Hayana
OPVEHTMPOBANCA Ha BO3MOXHOCTb NpUMe-
HEHMA B rYMaHUTapHbIX muccuax. B 1987-
1994 rr. B coctas BMC Wrtanuu 6binn BBeae-
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Hbl 3 Kopabns 3toro Tvna — San Giorgio, San
Marco n moguduumpoBaHHbIi San Giusto.
lepBOHa4YanbHO OHW UMENW HOCOBYIO pamny
ANA BO3MOXHOCTU NPAMOW BblCAAKM TEXHUKM
Ha Geper, ofHAKO NO OMbITY 3KCMAyaTayum
TaKo MeTOZ BbiCaaKu Gbln NpU3HaH Helene-
coobpasHbim'?,

3HauuTeNbHbIM BKNAZOM CTano CO3AaHue B
Havane 1990-X rr. COBMEeCTHO rofiIaHACKNUMHU
U MCNAHCKUMUK KopabnecTpouTensiMmu Npoekx-
Ta MHOTOMYHKLWOHANLHOTO MOMHOLEHHOTo
[ABKJ ans dnotos 06eunx cTpaH, No KOTopomy
6biny nocTpoeHsl Kopabnu Rotterdam (BcTy-
nun B cTpoi B 1998 r.) ans BMC HuaepnaH-
noB u Galicia n Castilla (1998-2001 rr.) ans
BMC WcnaHuu. Rotterdam npoussén 60b-
Loe BneyaTieHne B BOBHHO-MOPCKUX Kpyrax
Bcero mupa. Kopabnb He TONbKO MOCAYKMN
NPsIMbIM MPOTOTUMOM ANSt TOCTPONKMN NOA06-
HbIX KOpabneii B psiie APYrvX CTpaH, HO 1 no-
NOXUN Hayano ceoero poaa bymy amchubuin-
HOTrO CTPOMTENbCTBA.

[lpn nonHom Bopou3meweHun 12 750 T
Rotterdam nmeeT TMNUYHYIO «TPaHCMOPTHO-
LOKOBYIO» apXuTekTypy, obnagas BbicO-
KON AecaHToBmecTUMOCTbIO (588 AecaHTHU-
KOB 1 170 eAnNHUL TEXHWUKM) U 3HAYUTENbHBI-
MV @aBMaLMOHHBIMU BO3MOXHOCTAMY € 60/b-
oM NONETHOM nanyboit U aHrapom B Hap-
CTPOWKe, BMELALWMM 6 CpefHNX BepToné-
T0B NH90 nnu 4 tawensix AW101. Mpun 31om
Ha kopabne moryT 6a3MpoBaThCs U NPOTUBO-
NOAOYHbIE BEPTONETHI, AN Yero oH obopy-
AoBaH norpe6amu XpaHeHus aBMaLMOHHO-
ro 6oesanaca M rMApoaKycTMyeckux Gyés.
Rotterdam npucnoco6neH Ans BbINONHEHNS
3a4ay MoucKa W cnaceHus, AOCTaBKU ryma-
HUTApPHbIX rPy30B, KOpabnis ynpaeneHus, ro-
CAUTaNbHOTO CyAHa, NiaByyeit 6asbl MUHHO-
TpanbHbiX cun 1 T. A. Kopabnb noctpoeH no
KOMMEpYECKMM CTaHAapTaM U MMeeT 3MeK-
TPO3HEPreTMYecKylo YCTaHOBKY W BbICOKYIO
cTeneHb aBToMaTU3aununt?,

OKoH4aHue B cneaytolyem Homepe

' «Po-po» (ot aHrn. roll-on / roll-off - BKaTbIBaI/
BbIKaTbIBal) — METO/ NOrpy3Ku/BbIrpy3Ku, Npn
KOTOPOM NepeBO3KMasn TeXHUKA CaMOCTOATENbHO
cbesxaer ¢ Kopabas 1 3ae3xaet Ha Hero. MHbIMK
C/I0BaMW, MpoLecc Norpy3Ku/BbIrpysKu He
TpebyeT NCrnonb30BaHWA cneLnanbHbiX KpaHoB.
2 MnaBatowve TaHKN 1 GpoHeTpaHCcNopTépbI
NPV 3TOM BbIXOAAT Ha BOAY ANA AECAHTUPOBAHUA
HernocpeACTBEHHO Yepes oK-Kamepy.

3 Conway’s All the World's Fighting Ships 1922~
1946. - Conway Maritime Press, L., 1980.

4 0603HayeHve LPH 1 nonyunne 1957 r.
ObIBLIMIA 3CKOPTHbIV aBnaHoced Block Is-

land, nepeo6opyaoBaHue KoToporo B

[flecaHTHbI BepToNnéToHoCeL, B UTore 6bino
npu3HaHo HeuenecoobpasHbim. B LPH 6

6bin1 nepeoﬁozHaqEH 3CKOPTHbIIZ aBuaHocey
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CVHA 1 Thetis Bay. bbiBLuve aBraHocLbl TMNa
Essex, nepeo6opyaoBaHHble B JeCaHTHble
BepPTONETOHOCLbI, NoNy4nnv o6o3HaveHmns LPH 4
(Boxer), LPH 5 (Princeton) u LPH 8 (Valley Forge).
5 Conway's All the World's Fighting Ships
1947-1995. - Conway Maritime Press, L., 1995.

6 Tamxe.

7 [o LHD 8 Bce kopabnu Tunos Tarawa n Wasp
ocHalanmcb napoTypbyHHON YCTAHOBKOW.

8 [pwvi 3TOM A/IMHA HOCOBOV pamnbl socTurana 32 m.
9 Ky3wuH B.T1., Hukonbckuit A. B. BoeHHo-
mopckon ¢pnot CCCP 1945-1991. - CN6.:
McTopuryeckoe Mopckoe obuiectso, 1996 1.

10 Manble nexoTHo-AecaHTHble KaTepa 06bIYHO
NPUHUMAIOTCA Ha GOpTOBbIE WAONGaNnKu.

" Jane's Fighting Ships 2009-2010.

2 Tamxe.
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Mikhail Barabanov,
editor-in-chief of the Moscow Defense Brief

GLOBAL MARKET OF ADVANCED
LARGE ASSAULT LANDING SHIPS

SUMMARY

- An increasing necessity for participation in the infernational military and defense operations has forced many
countries to develop their amphibious fleet of the Naval Forces.
- The number of countries having large assault landing ships, as well as the number of their designers and manufac-

turers has significantly increased in recent years.

- Today the market has a wide range of assault landing ship types which can be used in landing and transporta-
tion operations as well as during military and defense operations; the largest subtype is Landing Helicopter Assault
(LHA) ship which corresponds to the medium aircraft carrier by its dimensions and combat potentials.

- The global economic crisis has definitely impacted on the large assault landing ship market which has become a
bid market right now, and therefore Russia which is going to buy as many as four Mistral type ships should keep it

in mind.

Nowadays most countries are developing the Navy
Forces putting much emphasis on expeditionary
tasks. That means their participation in military
commitments and peace-keeping operations in the
remote areas. As such, troops’ transportation and
their support become of great importance and for
this purpose large-deck assault landing (amphib-
ious) and troops-carrier ships have been built in
many countries so far. The number of countries,
which have such amphibious ships as well as the
number of ship types and designers is rapidly in-
creasing. Therefore, assault landing ship market
has become one of the rapid-growing segments of
the global market of military and defense equip-
ment.

The world and Russian assault landing ship classi-
fications are quite contradictory because this type
of ships has been extensively developed in recent
years and because neither Russia nor the USSR had
analogues for some or other ships. There is no clear
distinction between types and subtypes of assault
ships. In general, all the names and descriptions of
some modern assault ships used in the Russian and
Soviet literature need discussion.

This article studies the large assault landing ships
(with full displacement of over 5,000 tons) allowing
troops to storm ashore from landing crafts avail-
able on the ships. Besides, it should be mentioned
that today the assault landing and cargo discharge
is arranged at fully-equipped ports with a help of
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Roll-on / Roll-off (RoRo) system. The latter has be-
come an integral part of the modern assault land-
ing ship.

History of Assault Landing Ship Development
The first assault landing ships appeared in the
twentieth century. Assault landing at unequipped
territories was carried out with a help of gangways,
and later from opening landing aprons when the
vessel reached the shoreline. There two major dis-
advantages of this method, namely weather con-
straints and poor capability of the vessel to reach
the shore which territories do not exceed 4-5% of
the world ocean coastline. Expanding dimensions
of the conventional assault landing ships is anoth-
er problem. That is required for enhancing their



cruising range, seaworthiness as well as troop ca-
pacity. At the same time, it does prevent the ships
coming closer to the shore.

During the Second World War the United States
faced a problem to conduct amphibious operations
in the Pacific Ocean at a big distance from the land-
ing areas. Along with the conventional assault land-
ing ships (of LSM and LST types) the Americans de-
signed special-purpose large vessels (based on the
British draft) capable to receive significant num-
ber of troops and equipment as well as to land them
ashore using “shuttle method” which implies appli-
cation of small landing crafts transported in a spe-
cial dock compartment of the ship. Theoretically,
small landing crafts provided landing operation with
up to 15-17% of the coastline available. This type of
ships is called LSD or Landing Ship Dock. The total
displacement of the World War Il American LSD
amounted to 8,000 fons (twice as much as the major
U.S. large tank landing ships of LST type) while full
speed velocity is up to 16 knots (against 11 knots of
the LST). All in all during the period of 1944-1945
the USA commissioned twenty seven LSDs of Ash-
land (LSD 1 - LSD 8) and Cabildo (LSD 9 - LSD 27)
types four of which were delivered to the UK.

LSDs proved its value and in the post-war period the
U.S. built eight LSDs of Thomaston type (LSD 28 -
LSD 35 during 1954-1956 years) with large dimen-
sions (total displacement of 12 thousand tons) and
significant cruising speed (22 knots), and then five
vessels of Anchorage type (LSD 36 - LSD 40 built
during 1969-1972 years with total displacement of
13.7 thousand tons and cruising speed of 20 knots).
These vessels were equipped with helicopter land-
ing pads. From 1985 to 1992 the U.S. Navy received
eight Whidbey Island-type LSDs (LSD 41 - LSD
48) with total displacement of 15.7 thousand tons
which can carry four landing air cushion crafts of
LCAC type, and during the years 1994-1998 four
more similar docks of Harpers Ferry type (LSD 49 -
LSD 52) were commissioned with enhanced cargo
capacity due to two LCAC boats.

During the Korean War the United States actively
started to infroduce helicopters into the fleet for
troops landing operations. That resulted in the ver-
tical assault, i.e. landing directly from the helicop-
ters, which made it possible to deliver troops to any
point of the coastline as well as to leave the land-
ing ship at a considerable distance from the coast
enhancing its safety. In November 1956 the Brit-
ish successfully conducted the first mass verti-
cal assault from their aircraft carriers during the
Suez campaign against Eqgypt. In 1955-1956 the
USA modernized Thetis Bay escort aircraft carrier
into assault helicopter carrier (CVHA 1) as an ex-
periment. It was able to carry twenty transport he-
licopters. Later, three big aircraft carriers of Essex
type were modernized in the same manner. Start-
ing from the year 1960 the Americans launched
construction of specially-designed assault helicop-
ter carriers of Iwojima type called as Landing Plat-
form Helicopters (LPH). Seven vessels (LPH 2, LPH
3,LPH 7, LPH 9 - LPH 12) were commissioned up
to the year 1970. These carrier-type ships with fotal
displacement of 18 thousand tons were provid-
ed with flight deck and under deck compartment
and were able to receive up to 2,000 people and
transport them by means of ship-based helicopters
(under deck compartment was able to room nine-
teen medium helicopters of CH-46 type or eleven
heavy helicopters of CH-53 type). In the years 1959-
1962 the British modernized two Bulwark and Albi-
on aircraft carriers into assault helicopter carriers,
and in the 1970s they modernized Hermes aircraft
carrier in the same manner.

However, the major disadvantage of specialized as-
sault helicopter carriers was their ability to carry
and deliver infantry with light weapons excluding

the possibility to deliver heavy equipment. As a re-
sult, the Americans had to use dock landing ships
for the equipment transportation and delivery. They
also were intended for helicopter lading operation.
A new type of vessel was called as Landing Dock
Platform (LPD) taking into account the large heli-
deck (platform).

In 1962-1963 the United States built the first three
LPDs of Raleigh type (LPD 1 - LPD 3) with total dis-
placement of 13.8 thousand tons equipped with he-
licopter deck in the rear part of the vessel above the
dock compartment. The dock size was relatively re-
duced compared to LSD. Their modifications were
constructed in 1964-1970. These are twelve vessels
of Austin type (LPD 4 - LPD 15) with total displace-
ment of 17 thousand tons and additional compart-
ment for four CH-46 helicopters.

In 1960s the UK and France tried to build similar
vessels based on the design of the American LSD
and LPD. The UK commissioned two LSDs of Fear-
less type (total displacement of 12,000 tons), and
France in its turn - fwo LPDs of Ouragan type (total
displacement of 8,500 tons). In both cases the ships
were provided with large helicopter decks, but they
had no additional compartments.

The next step in the development of modern assault
landing ship undertaken by the USA was combin-
ing LPD design with the one of assault helicopter
resulted in great assault capabilities. These carri-
er-type ships with a large flight deck and helicopter
compartment and dock compartment for landing
crafts as well as with significant landing holds were
called in the USA as Landing Helicopter Assault
(LHA). The leading ship of the new LHA 1 Tarawa
type was order by the U.S. Navy in 1969 and com-
missioned in 1976. Four more vessels of this type
were built up to 1980 (namely LHA 2 - LHA 5). The
Tarawa LHA was capable to room thirty helicop-
ters of CH-46 type or nineteen helicopters of CH-53
type in a compartment and had the dock with the
length of 81 meters and troops capacity of 1,900
soldiers together with the equipment (Marine Corps
Battalion Group). Integration of so many significant
capabilities in one vessel required a sharp increase
in dimensions of the ship which total displacement
reached 40 thousand tons like that of a medium air-
craft carrier.

Since LHA introduction it became the basis of the
expedition and assault landing capacity of the U.S.
Navy and became a sample model in the devel-
opment of large assault landing ships for the rest
world fleets.

The U.S. was developing its amphibious forces due
to introduction of air cushion landing crafts (ACC)
of LCAC type commissioned in the 1980s. More
than 70% of the coastline is available for air cush-
ion landing crafts. LCAC arrangement on assault
landing ships required additional dock compart-
ments of the latter. Therefore, the next series of the
American LHAs of Wasp type with total displace-
ment of 41 thousand tons were designed with the
increased dimensions of the dock compartments
so that the LCAC could be used for landing opera-
tions instead of helicopters like in the Tarawa type
vessels. In this respect, the Wasp type vessels based
on the design of the Tarawa and having the same
helicopter capacity was called in the USA as Land-
ing Helicopter Dock (LHD). It should be mentioned
that all foreign LHAs were considered in the United
States as the LHD-type vessels.

Another feature of the Wasp type LHA was their ca-
pability to carry vertical-or-short take-off-and-land-
ing aircrafts of AV-8B Harrier Il type, which made
the ships a sort of light aircraft carriers. With VTOL
aircrafts onboard the Wasp is able to carry up to
twenty aircrafts of AV-8B type and up to six anti-
submarine helicopters. The multi-purpose standard
aircraft group of the Wasp included six aircrafts of
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AV-8B type, twelve helicopters of CH-46 type, four
of CH-53E type, three of UH-1N type and four com-
bat helicopters of AH-TW type.

From 1989 to 2001, the American Navy received
seven LHAs of Wasp type (LHD 1 - LHD 7). The
eighth vessel of LHD 8 Makin Island type was con-
structed taking info account some modified design
characteristics and with gas turbine power plant.
However, it was commissioned only in 2009.

For a long period of time this was only the Unit-
ed States which developed and built large assault
landing ships, and LHAs in particular. Sometimes
the UK and France built some large assault landing
ships as well.

During the years 1993-1998 the UK built the Ocean
assault landing ship which represented a cheap and
simplified version of the British light aircraft car-
rier of Invincible type. With total displacement of
22.5 thousand tons the Ocean was equipped with
a diesel power plant and could carry 830 troopers
landed from twelve Sea King transport helicopters.
During the period from 1990 to 1998 France com-
missioned the Foudre and the Sirocco landing dock
platforms with total displacement of 12 thousand
tons which was quite sufficient for this type of ship.
These LDPs were provided with stern dock as well
as with additional compartment for two large Super
Frelon transport helicopters or four medium-sized
Super Puma helicopters.

The USSR also needed large amphibious ships fo
deploy the amphibious forces in remote areas of the
World Ocean. As early as in 1964, Nevskoye Design
Bureau was assigned to design a large amphibious
ship of 1174 type (Nosorog). As a result, a ‘hybrid’
vessel was built with total displacement of 14,060
tons which was able to conduct landing operations
from the traditional landing aprons or from landing
crafts (including air cushion landing crafts) stored
in dock compartments and using four transport-
combat helicopters of Ka-29 type based on two he-
licopter decks with compartment for their perma-
nent location. The ship of 1174 type had gas turbine
power plant, which provided speed up to 20 knots,
and powerful military and defense equipment. Be-
sides, it was able to carry 500 troopers and 25
tanks.

The Soviet assault landing ship of 1174 type an-
ticipated the large multipurpose amphibious as-
sault ships, which started to be built by the second-
ary naval powers in the 1990s. However, the Yantar
Shipyard in Kaliningrad built only three amphibi-
ous ships of 1174 type (the lvan Rogov, the Alexan-
der Nikolaev and the Mitrophan Moskalenko) which
were commissioned in 1978, 1983 and 1989 corre-
spondingly. After the collapse of the Soviet Union,
these vessels were not widely used in Russian Navy
and were dislocated to holding anchorage and
eventually written off. By the way, the Mitrophan
Moskalenko has never made a single military cam-
paign in its whole service life.

At the same time since the 1970s, Nevskoye Design
Bureau was designing a full-scale LHA of 11780
type (Kremenchug) taking the American Tarawa-
type ships as a pattern but with smaller displace-
ment (30 thousand tons) and the ability to carry
only 25 helicopters of Ka-27 and Ka-29 types of
permanent location. However, the ship was being
designed under contradictory conditions when the
Navy required a multi-purpose vessel capable to
perform anti-submarine warfare tasks as well as to
carry VTOL aircrafts and powerful defensive equip-
ment providing high cruising speed, etc. All in all
it resulted in overcapacity and increase in price at
the same time. However, the main obstacle to im-
plement the project was that the USSR lacked for
shipbuilding capacities for its construction. In the
second half of 1980s, two LHAs of 11780 type were
to be constructed at the Kherson Shipyard (being
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occupied in civil shipbuilding before), but the reduc-
tion in military expenditure started during the Per-
estroika and later the collapse of the Soviet Union
did not allow the project to be implemented. All at-
tempts of the Nevskoye Design Bureau taken in the
1990s to continue the development of modified ver-
sions of the Kremenchug vessels failed.

New Features

The intensive development of modern assault land-
ing ships began in the mid 1990s. The naval forc-
es of many countries changed their views when the
Cold War ended. The USA and allied countries shift-
ed from the task to hold the command of the sea
and from combat operations “against the Navy” to
combat operations “against the shore” during ex-
peditionary and military campaigns around the
world. The naval forces have also been involved in
humanitarian missions, such as evacuation and res-
cue operations in the conflict zones or assistance
in natural disaster and other emergency. Military
expenditures on the construction of combat ships
(such as anti-submarine, anti-air defense, etc.) have
been cut so that these funds have become available
for the construction of specialized assault landing
ships. At the same time, taking into account the lack
of economic opportunities the new ships should
have multi-task functionality so that they would be
able to tackle a wide range of tasks either in peace
or and military fime.

A characteristic feature of the most amphibious
ships is that their aviation component is being fo-
cused on in order to ensure helicopter aviation (in-
cluding helicopter permanent location) providing
maximum multi-task functionality. In this regard, a
number of ships even with relatively small displace-
ment (from 6,000 m) have carrier-based design
with full-fledged flight deck and island structure.
Another typical design is traditional landing dock

platform with large structure in the fore body and
helicopter deck in the rear part of the ship.

An integral part of the design is naturally a docking
facility intended for landing crafts and other ves-
sels as well as huge landing (cargo) deck for frans-
porting a large number of self-propelled equipment
which can be loaded and unloaded in self-propelled
mode via cargo doors on the sides and sometimes
at the end of the ship. In recent times, a consider-
able attention is paid fo containerized cargo trans-
portation in terms of logistics and possibility to use
modular containerized payload on-board.

Modern large assault landing ships are also consid-
ered as a means to control expeditionary groups of
ships and therefore they can be often used as HQ
ships. Moreover, in peacetime the ships are used
for training and therefore they are equipped with
training facilities. In order to participate in human-
itarian missions or medical evacuation, the vessels
should be provided with onboard hospital facilities
and should be able to increase their hospital capaci-
ty. The ship design also implies the possibility fo use
small minesweepers, combat boats, etc. in order to
provide deployment in the remote waters. The lat-
est trend in some counfries is their desire to pro-
vide assault landing ships with complex support
of ship groups in the open sea, thus making these
ships multipurpose vessels as much as possible.

In order to make the development and construction
of the modern assault landing ships cheaper, they
imply civil shipbuilding technologies and standards.
The first step tfowards the development of amphib-
ious ships among the minor maritime powers was
the development of the Italian LDP of San Giorgio
type with total displacement of 8,000 tons. The car-
rier-based ship has a full-fledged flight deck and
provides a very high transport capacity (up fo 400
people with equipment). Although due fo lack of a
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specialized compartment, it does not provide per-
manent helicopter location onboard. The ship can
be used as a training platform. From the very be-
ginning it was intended for humanitarian missions
as well. During the period of 1987-1994 the Italian
Navy received three similar ships of San Giorgio,
San Marco and of the modified San Giusto types.
Initially, they were provided with bow doors for di-
rect equipment landing. However, in practice this
was considered inappropriate.

A significant contribution gained by the Nether-
lands and Spain was their mutual development of
full-fledged LDP for their Navies in the early 1990s.
The project resulted in such ships as the Rotter-
dam (commissioned in 1998) for the Royal Neth-
erlands Navy, the Galicia and the Castilla (com-
missioned in the years 1998-2001) for the Spanish
Navy. The Rotterdam produced a profound impres-
sion throughout the world. The ship served as a pro-
totype for the construction of similar ships in other
countries as well as marked the beginning of the
amphibious construction boom.

The Rofterdam landing dock platform with total dis-
placement of 12,750 tons has high troops’ capaci-
ty (588 troopers and 170 pieces of equipment) as
well as significant aviation capabilities such as a
large flight deck and helicopter compartment in
the structure which can room up to six medium he-
licopters of NH90 type or four heavy helicopters of
AW101 type. At the same time the ship can locate
antisubmarine helicopters since it is equipped with
cellars for storage of aircraft ammunition and sono-
buoys. The Rotterdam can be used for search and
rescue operations, humanitarian missions, and can
serve as HQ ship, medical service vessel, and a mine
warfare forces dock. The ship is built according to
commercial standards and has an electrical power
plant as well as high degree of automation.
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Hukonait MHéB, reHepanbHbliin anpektop MKP
«MHéB n K»

Nikolai Mnev, Director General of Mnev and Co
Industrial and Commercial Company

MK® «MHeB 1 K» ocyuiecTBnseT NpoeKTMpo-
BaHWe U cepuitHoe NPon3BoACTBO 60EBbIX
nopok b/1-680, B/1-820, a Takke 6onee 60
mogenei u moanduKauuii rpebHbIX 1 MoTop-
HbIX NOAOK 1 KAaTEPOB C XECTKUM KOPMYCOM.
ncToreuna

Victopus npegnpustus Havanacb ¢ obpaso-
BaHuA B 1988 r. koonepatuea «Kapasennay,
KOTOPbIA M3roTaBAMBaN HafyBHble rpebHbie
NIOLIKN 13 NPOpe3nHEHHON TKaHu. KomnaHus
nepsoit 8 CCCP pa3spaborana v Hayana Bbl-
NYCK ECTKO-HaAYBHbIX 040K «D0o60C».
Bonee yem 3a 20 net MK® «MHEB 1 K»:

® (Tana NpW3HaHHLIM NNAEPOM POCCUINCKO-
ro pblHKa No NPOM3BOACTBY HAAYBHbIX 100K
n3 MBX;

e Bbinyctuna 6onee 100 000 eanHuUL, CBOEN
BbICOKOKQY€eCTBEHHOM NPOAYKLMN.

C 2006 r. B BM® Poccuu ans Kopabnein u
cynoB, a Takxe Geperosbix ciyKb nocraens-
I0TCs, B KauecTse paboumx 1 KOMaHANPCKMX,
katepa npoekta bJ1-680 n bJ1-820. [aHHble
nnaBCcpeacTBa NONHOCTbIO COOTBETCTBYIOT MO-
BblLIEHHbIM TpeboBaHuam BM®. Wx yctaHoB-
Ka Ha Kopabnu 1 cyaa BO3MOXKHA Ha naowas-
KaX «LWTaTHbIX» KPAHOBbIX YCTPOWCTB. Bblwwe-
yKasaHHble KaTepa CnpoeKTUpOBaHbl, KOM-
NAEKTYIOTCA ¥ W3roTaBAMBAlOTCA B COOTBET-
cTBUM € TpeboBaHMAMM 3aKa3ymKa, HOpma-
TMBHbIMK TpeboBaHuamm TOCT PO, SOLAS,
MARPOL. B uncne nocTOAHHbIX 3aKa3uMKOB
npeanpusatua: MCOCB, MUC, IY ®3Cwu ap. Ans
HYX[ rpaypaHcKoro dnota Hawe npeanpus-
TWe perynsapHo NOCTaBAAET AEKYPHbIE WtoN-
Ku «PaBopuUT» HECKONBKUX MOAMMUKALNA.
TEXHOJIOTUA NPON3BOACTBA
U UCNONIb3YEMbIE MATEPUAIJTbI
Bce matepmasnbl 1 KOMNAEKTYOWME, 3aKyna-
eMble 1 OCHalleHMa U3nenuni, UMerT cep-
TUDUKATLI MEXAYHApOAHOro cTaHaapta I1SO
9001:2000. Mpu uM3roToBAEHUWN HAAYBHbIX
6annoHoB (6OPTOB) NPUMEHAETCA COBPEMEH-
Has cucTema CBapKM matepuana, 4to 3Ha-
4uTenbHO pacwupseT WX WCNONAb30BaHMe

B Pa3NNYHbIX KNMMATUYECKMX YCNOBUAX U NO-
BbILIAET MX MPOYHOCTHblE XapaKTEPUCTUKU.
CBapHoii LWOB, KPOME MOBbILEHHOW NPOYHO-
CTu, BblAepxunBaeT Temnepatypy o 110 °C, a
KNeéHbln LWOB pacrnon3aerca npu temnepary-
pe 60-70°C. 3710 06CTOATENLCTBO 3aTPYAHSAET
3KCMNyaTaumio KNeéHbix NOLOK B IOXHbIX LUK-
poTax. MpeanpuATME OCHALLEHO COBPEMEH-
HbIM 060pyZOBaHMEM — aproHHOM CBapKOA,
CUCTEMOI aBTOMATUYECKOro packpos 6Gan-
NIOHHOrO matepuana. Mpeanpustue obnaja-
€T 3KCK/IO3MBHbIM MPaBOM Ha NOCTaBKy Bbl-
COKOMPOYHOro 6annoHHOro Marepuana nnot-
HoCTbI0 2200 r/m2.
COTPYOHUWYECTBO

MpeanpusTMe aKTUBHO COTPYAHMYAET C Wu-
POKMM Kpyrom opraHu3aumin. Ocyuwiectsne-
HWEe MOHWTOPMHra NPOM3BOACTBA U MPUEM-
KW NPOAYKUMM BO3IOXEHO Ha 747 N3 MO PO,
2TOBMwn gp.

MpoekTbl KaTepoB, ux yctaHoBka Ha BHK co-
rnacytotcs ¢ LMKB «Anma3s», 1 LHUW MO PO,
OAO «3eneHoAoNbCKUIA CYAOCTPOUTENbHBIN
3aBog um. A. M. lopbkorox», OAO «CygocTtpo-
UTenbHbIN 3aBof ,,Bbimnen“s, OAO «Cesep-
Has Bepcb», BIYM «Hepna», CynopeMoHTHOE
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npeanpuatne «3BE3[I0YKA», OAO «Cygo-
ctpoutensHoe npegnpuatne BOCTOYHAA
BEP®b», OAO «bnaroselleHCKUN CYLOCTPO-
utenbHbin 3aBoa», OAO «AMypcKkuii cypo-
cTpouTensHbl 3aBog», OAO «ApocnaBckui
CYAOCTPOUTENbHBIN 3aBOA» W Ap. [locTas-
Ky AM3eNbHbIX ABWraTenem, Ux rapaHTuiitHoe
obcnywuBaHne ocylwectenser dupma 3A0
«Mepkypun-HAN TM».
MHHOBALMOHHAA
AEATEJIBHOCTb

B 2010 r. npeanpuATMe NnaHWpyeT 3Hauun-
TeNbHO PacWMPUTb HOMEHKNATYPY BbINyCKa-
€MbIX U3aennii:

® aKTVBHO pa3pabaTtbiBaloTCA W FOTOBATCA
K NPOW3BOACTBY HOBble MOAENN NAaBaKLLNX
CpeacTs;

® pa3paboTtaH 1 U3roToBNEH NepBblil IK3eM-
nnap cyaHa b1-620 MC ¢ ECTKUM antoMUHN-
€BbIM KOPMyCOM B COOTBETCTBUW C PEKOMEH-
pauvsamu 1 UHAN MO Pd;

® Be&TCA HAy4yHO-3KCMepUMeHTanbHasa pa-
60Ta Mo Co3AaHWI0 CyaHa Ha BO3AYLIHOM no-
JyLIKe HOBOrO MOKONEHMA.

&F; MHES w ke *
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MNEV AND CO INDUSTRIAL
AND COMMERCIAL COMPANY

Mnev and Co Industrial and Commercial Company
specializes in design and batch production of BL-680
and BL-820 combat boats as well as more than 60
models and modifications of rowing boats, motorboats,
and rigid boats.

HisTORY

The history of the enterprise started in 1988 when
Caravella Cooperative that produced inflatable rowing
boats made of rubberized fabric was founded. The
company was first to develop and launch the PHOBOS
rigid inflatable boats into production.

Today having more than 20-year experience Mnev and
Co boasts of the following:

- becoming a distinguished leader in PVC inflatable boat
production at the Russian market

- producing more than 100,000 units of high quality.
Starting from the year 2006 the company has been
supplying the Russian Navy ships and crafts as well
as services ashore with BL-680 and BL-820 boats.
These water crafts meet high Navy standards. They
are installed on board ships and crafts by standard
cranes. The boats are designed, completed and
produced according to the Customer’s demands and
regulatory requirements of GOST (Russian National
Standard), SOLAS, and MARPOL. The Company’s
regular customers are the FSB (Federal Security
Service) Border Service, EMERCOM, the Federal Expert
Council and others. Our enterprise provides commercial
shipping with the FAVORIT duty boats of several
modifications.

PRODUCTION TECHNIQUES AND MATERIALS

All the materials and components that we purchase
to equip our products have been certified to 1SO
9001:2000. For the production of inflatable tubes
(boat sides) we apply up-to-date material welding

techniques which allow using our boats in different
climatic conditions and improve its strength properties.
A welding joint is characterized by increased strength
and withstands temperature up to 1100C while an
adhesive joint comes apart at 60-700C. The latter fact
makes the use of adhesive-bonded boats in southern
countries more difficult. Our enterprise has modern
argon welding equipment and automatic nesting system
for inflatable tube material. The enterprise has the sole
right fo deliver inflatable tfube material with a density of
2200 gr/m2.

COOPERATION

The Company cooperates with a large number of
organizations. Production and acceptance monitoring
are carried out by Customer Acceptance 747 of the
Ministry of Defence of the Russian Federation, Civil
Defence Military Acceptance 2, efc.

Boat types and their installation on board surface ships
are approved by ALMAZ Central Marine Design Bureau,
Cenfral Research Institute 1 of the Ministry of Defence
of the Russian Federation, A. M. Gorky Zelenodolsk
Shipbuilding Plant, VYMPEL Shipbuilding Company,
Severnaya Verf Shipbuilding Plant, NERPA State
Company, ZVEZDOCHKA Shipyard, VOSTOCHNAYA
VEREF Shipbuilding Plant, Blagoveshchensk Shipbuilding
Plant, Amursk Shipbuilding Plant, Yaroslavl Shipbuilding
Plant, and others. Mercury Research Institute of
Precision Engineering supplies diesel engines and
performs their backup service.

INNOVATION ACTIVITY

- The first model of BL-620 MS boat with a rigid
aluminum hull has been designed and produced
according to the requirements of Central Research
Institute 1 of the Ministry of Defence of the Russian
Federation.
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Baaum Jluran,
reHepanbHblvi aupexktop OAO «Ka3aHCKWiA BepTONeTHbIV 3aBoA»

«KOPOJIN BO3AYXA» U... BEPHOBbIX NONEN

Yie B nepBble roAbl BOMHbI NPEANPUATME HAyano NocTaBnATb Ha
(hpOHT aBMALMOHHYIO TeXHUKY. MaHEBpEHHbIe HOYHble Gombapau-
poBLKKK M0-2, BbINyCKaeMble Ha 3aBOAE, MO OCYLLECTBAATL MNO-
NETbI B TEMHOE BPEMS CYTOK U Npy HEOB6XOAMMOCTU NAaHUpPoBaTh C
60/bLLIOW BbICOTHI C BbIK/MOYEHHbIM ABUratenem. [po3BaHHble Bpa-
FOM «HOYHOW cmepTbio», M0-2 B MOAHON TemHoTe cOpackiBanu
60MObl 1 rpaHaThl, NOBEpras TeEM CaMbIM B LIOK BOWCKA NPOTUBHUKA,
Aemopanusys ux 60eBoii Ayx 1 CO3AaBas NereHbl NPO YHUKaNbHYI0
6e3moTopHyto aBuauuto Coetckoii Apmuin. Bknag KasaHCKUX aBua-
cTpouTeneii B No6GeAy MOXHO OLLEHUTb YXe OAHUM TONIbKO (haKTOM: Ha
NpeanpUATAM CO3aBaNCA KaXAbli AecATbll 60eBO CAMONET, Bbiny-
LeHHbI aBMaLMOHHOW NpomblwneHHocTblo CCCP B 3TW rogpl.
MocneBoeHHas NcTopua NpeanpuATUA CBA3aHa, B NEPBYIO oYepeab,
C rPa¥AaHCKOM NPOAYKLUMER — BbINYCKOM CaMOXOAHbIX KOMGaNHOB
C-4. Hapo otMeTuTb rny6oKuMiA MAeHbIi CMbICT KOMMYHUCTUYECKON
3M0XU, Befb CHa4ana paboyve nomoranu ctpaHe nobeauTs Bpara, a
B MUPHbIE oAbl — HAKOPMUTb HapOA.

HAM bbl B HEBO!

lMepBoe cepuitHoe BepToNETHOE NPOU3BOACTBO B Poccum ToXe TeCHO
CBA3@HO C UcTopuei npeanpuatia. B 1951 rogy BUHTOKpbInasa ma-
WMHA MHOTOL,eNeBoro HasHayeHna Mu-1 ¢ nérkon pyku cBoero cos-
natens Muxauna JleoHTbeBnya Muna cowna c KoHBeWepa MMeH-
Ho Ka3aHckoro 3aBopga. BepTonétbl nonyymnu WMPOKOe npumeHe-
HMWe B BOOPYXEHHbIX cunax v rpaxpaHckon asmauyum CCCP un apy-
KeCTBeHHbIX rocyfapcts. CnycTs Bcero rog o cebe WMPOKO 3anBAsA-
€T HOBbI aMOULMO3HBbIA NpoeKT — Mu-4. lonrue rofsl OH ABNsAACA
cambim rpy3onogbémHbim B CCCP, a ero ycnex oTKpbln 3KCMOPTHYIO
CTpaHuLy cyabbbl NpeanpuATUA: BNOCTEACTBUM JaHHYI0 MOAeNb 3a-
Kynunu 34 rocyaapcTsa, a B Kutae no nuueHsum byaet npouseese-
HO 500 BepTONETOB 3TOM MOAENMN Noj UHAEKCOM Z-5. Bcé 3to ctano
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KA3AHCKWIA BEPTONETHbIN
3ABO/1: BEPTOJIETbI HOBOIO
MOKOJIEHUA POAOM

U3 NPOLLIOIO

KasaHCKnin BepTONETHbIA 3aBOJ OTMeEYaeT CBOE&
70-netve. BepTonétsl cemeinctea Mu-8/Mu-17, npo-
W3BOAUMbIE NpPefnpuATUEM, LUIMPOKO WM3BECTHbI BO
BCEM MUPE KaK HafleXHble, HENPUXOTAMBbIE 1 6e30-
nacHble MallunHblI.

CBoto UcTopuio NpeanpusaThe OTCUUTLIBAET C 4 CEHTA-
6ps 1940 roga — fHA, B KOTOPbIN Npukasom Hapko-
maTta aBmanpoma 6bin co3aaH JIeHUHrpaacKkuii aBma-
LLMOHHbIA 3aBoj, N2 387. Ve B uioHe 1941 roga no-
cne 3BaKyauum B KazaHb M 06beJMHEHNS C MECTHBIM
3aBOIOM 0003HbIX M34ENuUiA NpeanpusTre OKOHYa-
TeNbHO MONYUYMNN0 Ka3aHCKYI0 NPOMUCKY U CTano npo-
(hnNbHLIM aBMALMOHHBIM NPOU3BOACTBOM. Bnepean
rofbl yNnopHoro tpyaa, HenpocTbIX pelleHnin n Bce-
MUWUPHOTrO NPU3HAHUA.

npeaBeCcTHUKOM TN1aBHOrO, Camoro MOMyAsiPHOrO OTEeYECTBEHHOro
TpaHcnopTHoro BepTonéta — Mu-8. Hactano Bpems matimH c Typ6o-
Ba/IbHbIMU ABUraTENAMU.

TwarenbHo paspaboTaHHas KOHCTPYKUUA MMeNa OrpoMHbIA pecypc
moandukaumuii. HeyameutenbHo, yto Mu-8 cTan MCMNOMb30BaTbCA
KaK i€ CaHTHbI, TPAHCNOPTHbIN, MEAULUHCKMUIA BEPTONET, NeTatowwmm
KOMaHZHbIV NMYHKT, NOCTaBLIUK MUH. Mo3xe Ha 6a3e «BOCbMEPKM»
6bin paspaboTtaH u noctpoeH BepTonéT-ambunbus Mu-14. BoeHHo-
MOpCKas aBMauus nonyynna B pacnopsKeHne COOCTBEHHYI0 HAafEX-
HY0 OTEYECTBEHHYIO BUHTOKPbI/YIO MaLLWHY.

HOBEMLWIAA UCTOPUA

MosBneHne Ha KapTe mupa cyBepeHHOW Poccumn okasanocb conps-
KEHHbBIM C PALOM TPYAHOCTEN — U3MEHWUANCH CBA3M, CTPYKTYPbI, Me-
XaHWU3Mbl yNpaBieHna NpeanpuUATUAMN. IKOHOMUYECKME CBA3W, Ha-
Na¥eHHble B COBETCKMe BPeMeHa, pylunnunch Ha rnasax. Mpombiw-
NeHHOCTb MOCTENEeHHO BNagana B ctarHaumnio. bbino npuHATo pee-
HWe NpKBaTU3NPOBaTb 3aBOA. B pesynbrate 60 % akuuin ctanu cob-
CTBEHHOCTbIO TPyAoBOro Konnektuea, 30 % — Pecnybnuku Tatap-
cTaH, 10 % — UHBECTULMOHHbIX HoHAOB. Ha npeanpuatn Havyancs
HOBbIN 3Tan pasBuTMA, a hnarmaHom Npomu3BOACTBA CTan Moandu-
uMpoBaHHbIit Mu-8. CerogHs 310 daktnyeckn 6asoBas malwmHa Ans
MwuHucTepcTBa o60poHbl P, a e€é 3kcnopTHbI BapuaHt Mu-17 — ans
MHOCTPaHHbIX CUNOBbLIX U FOCYAAPCTBEHHbIX CTPYKTYpP. 3Ta maluvHa
CTana OCHOBHOW [/1fi CEPUIHOTO BbiNyCKa BEPTONETOB He TO/bKO B
KasaHu.

BaxHbIM HanpaBneHvem feATeNbHOCTU NPeanpuATAA ABNAETCA pas-
paboTKa 1 NPoM3BOACTBO HOBOM TeXHUKU. B KoHle 1990-x rofos B
Hebo B3neTen nep.blii BepTONET Mapku AHCAT — eAMHCTBEHHbIA U3
CMPOEKTUPOBAHHBIX N CO3AaHHbIX B POCCHM B MOCTNEpeCTpOeYHbli
nepuop cunamu camoro 3aBofa. JIErKuin MHoroueneBon BepTONET
C MaKcuManbHo B3N1ETHON Maccoi o 3,5 TOHH Moaubuumpyetcs



40 cux nop. B 2009 roay Ha 3aBoge 6Gbina U3roTOBNEHA NepBas ycra-
HOBOYHaA naptua BepTtonéros AHCAT-Y nepBoHa4yanbHOW noaro-
ToBKM Ans Munucrepctsa o6opoHbl Poccuiickoin Pegepauumn. OAO
«Ka3aHCcKuit BepTONETHBIN 3aBOA» YYacTBYeT B CO3aHUM BEPTONETA
Mu-38, oTBeYas 3a NOCTPOIKY ONbITHLIX MPOTOTUMOB U OPraHU3aLuio
cepuiHoro nNponsBoAcTea. B 2010 roay nnaHMpyeTcAa NpOAOIKUTD
NéTHble ncnbitaHna npototuna N2 2 Mu-38.

CeroaHsa OAO «Ka3aHCKMi# BEpTONETHbLIN 3aBOJ», BXOAALLEE B XON-
AVHT «BepTonétel Poccum», ocywlecTBASET NOMHbLIA LUK CO34aHMA
BEPTO/ETHOM TEXHUKM OT pa3paboTKu U CEPUIHOTO BbINycKa AO MNo-
CNIeNpoAaXHOro CONpOBOXAEHNUA, BCeraa cnefys BblGpaHHOR muc-
CUU NPEeAnpUATUA, KoTopas OTpaxeHa B MnaHax Ha OGnwkanwee
Gynyliee: BHeAPEHWE COBPEMEHHbIX BbICOKONPOU3BOAUTENbHbIX

LEADERS OF BRANCH

TEXHO/NOTNIA M3rOTOBNEHUA NMPOAYKLMM, YTO OLHOBPEMeHHO obecne-
YMT NOBbILIEHNE KayecTBa U HaAEXHOCTU NMPOU3BOANMON BEPTONET-
HOW TeXHUKKW. 3a ABa NOCNEeLHMX rofia 3aBoj (DaKTUYeCKN yBennuun
Gonee yem B 2,5 pasa NPOM3BOACTBO BbiNyCKaeMon NpoAyKuuY, a
2009 rog ymHoMmn npubbinb 3aBoga B 3,5 pasa no CpaBHEHMIO C
npeabiaywum. Npeanpuate HEOAHOKPATHO Npu3HaBanoch nobeau-
Tenem KoHkypca «Jlyqwmin akcnoptép Poccum» B HOMUHALMKU «IKC-
nopTép ¢ Haubonee aKTMBHOW MapKETUHIOBO NONUTUKOW BO BHELU-
Hel TOprosfiex», Harpaxaanocb AMNIOMamm KoHKypca «100 nyywmnx
ToBapoB TatapcTtaHa» u «1000 nyywux npeanpuatuin Poccun». Bne-
peAun y NpeanpuATAs HOBbIe aMOULMO3HbIE BEPLUMHBI: HET COMHEHUIA
B TOM, 4TO Ka3aHCKMI BEPTONETHbIN 3aBOJ BMULLIET MHOIO ClaBHbIX
CTPaHuL, B UICTOPUIO OTEYECTBEHHOIO BEPTONETOCTPOEHUA.

KAZAN HELICOPTER PLANT -
NEW GENERATION HELICOPTERS BORN IN THE PAST

The Kazan Helicopter Plant celebrates its 70th anni-
versary. Its Mi-8/Mi-17 helicopters are worldwide rec-
ognized as the most reliable, easy-to-operate and safe
aircrafts.

The company’ history starts on 4 September 1940
when, according to the order of the People’s Commis-
sariat of Aircraft Industry, Leningrad Aviation Plant No
387 was founded. In June 1941, the plant was evacuat-
ed to Kazan and there it was infegrated with the local
harness and saddler production plant. Since that mo-
ment, the company stayed in Kazan and became an
aircraft production enterprise. In the years fo come it
would deserve a worldwide recognition.

KING IN AIR AND ON GRAIN FIELD

At the very beginning of the Great Patriotic War, the
plant started to produce and deliver the aircrafts,
namely manoeuvrable night bombers Po-2 capable to
fly at night and, if necessary, fo glide down from a great
height with the engine off. These aircrafts bombed the
German Army at night, thereby plunging its froops into
shock and demoralizing their spirit. No wonder why the
German called this aircraft “the night death” creating
many legends regarding it. The Kazan aircraft manu-
facturers contributed much into the victory - during
the war, the plant manufactured one in ten combat air-
craft in the whole Soviet aviation industry.

The post-war history of the plant was associated mainly
with civil-purpose production (self-propelled combines
S-4). There is a deep ideological meaning of the commu-
nist era here - in wartime the plant helped the country
to defeat the enemy while in peacetime it contributed
to the agricultural development in order to achieve sus-
tained and cumulative growth.

To RISE IN THE SKY

The plant was one of the first who started helicopter
production in Russia. In 1951, this was the Kazan Plant
which manufactured the multi-purpose Mi-1 helicop-
ter designed by Mikhail Mil. Afterwards, the helicop-
ters were widely used in the Armed Forces and Civil
Aviation of the USSR and its friendly nations. Just a
year later, the Mi-4 became quite an ambitious project
being implemented at that time. For many years this he-
licopter had the best lifting capacity among others. It
opened the door for export sales. The Mi-4 was export-
ed to 34 countries. At the same time, China produced
over 500 helicopters of this type under a license desig-
nated as Z-5. All that contributed to the development of
the most popular Soviet transport helicopter Mi-8 when
there was an advent of furbo-shaft engines.

The Mi-8 had a unique design resulted in a huge num-
ber of its modifications. The Mi-8 was used as a landing,
transport, and ambulance helicopter. It was also used as
a command post and a mines supplier. Later, the Mi-8
was modified info the amphibious helicopter Mi-14 in-
tended for the naval forces.

THE PLANT TODAY

The plant faced a difficult challenge when Russia be-
came sovereign. The structure and mechanisms of en-
terprise management changed. The Soviet economic
ties were broken and the industry gradually began to
stagnate and fall behind the rest of the world. Then it
was decided to privatize the plant. As a result, 60% of
its shares became the property of the labour collective,
30% - of the Republic of Tatarstan. The rest 10% were
investment funds. The company faced a new stage of
its development. It started fo produce the modified Mi-8
having become a basic aircraft of the Ministry of De-
fence. Its export version Mi-17 was intended for many
foreign security and government agencies. This air-
craft has been serially produced not only in Kazan.

The enterprise has been actively developing new tech-
nologies. In the late 1990s, the plant launched its first
ANSAT type helicopter which was the first one de-
signed and produced in post-perestroika Russia. This
light multipurpose helicopter with a maximum takeoff
weight of up to 3.5 tons is being modified even foday. In
2009 the plant manufactured the first batch of ANSAT-
U helicopters for the Russian Ministry of Defence. The
Kazan Helicopter Plant is involved in the development

of the Mi-38. Here, it is responsible for the construction
of experimental prototypes and series production. The
flight testing of the Mi-38 second prototype is sched-
uled for 2010.

Today, the Kazan Helicopter Plant is integrated into
Vertolety Rossii Holding (Russian Helicopters) and is
engaged in helicopter development, serial production
and after-sales support following its plans for the near
future. One of these plans implies the infroduction of
advanced technologies into helicopter production so
that it will enhance the quality and reliability of the he-
licopters produced. Over the last two years, the plant
has increased its production capacities 2.5 times. In
2009 its profit exceeded the figure 3.5 times. The com-
pany received the “Best Russian Exporter” award in the
category of “Exporter with the most active marketing
strategy in foreign trade”. Besides, it won the awards
of “1000 best goods of Tatarstan” and “1000 best en-
terprises of Russia”. The company has many ambitious
plans to be implemented in the near future. There is no
doubt that the Kazan Helicopter Plant will write many
glorious pages in the history of the Russian helicopter
industry.
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lfenHaaun Kynakos,

reHepanbHblii aupektop OAO «ABuaarperat»
(Camapa), a-p TexH. HayK, npod., akaa. AHH, AlK,
AAuB PO

Gennady Kulakov, Director General of Aviaagregat

Kak un3BecTHo, CBOK aBMALMOHHYIO MCTO-
pvto KasaHCKWUIM BEPTONETHBIN 3aBOJ, HaYvan
B ceHTabpe 1940 roaa, Korga B Hapkomar
aBMALMOHHOM MPOMbILWIEHHOCTM 6bin ne-
peaaH JlennHrpaackun 3asog N2 387, KoTo-
pbIi Hayan BbINYCK NErKOMOTOPHbIX CaMo-
nétoB Y-2. B roabl Benvkon OTeyecTtBeHHOM
BOViHbI 3aB0j Obl/1 3BaKyMpoBaH B ropoa Ka-
3aHb 1 OTNPaBuA Ha HPOHT 6onee oaNHHAA-
LLaTh ThICAY FPO3HbIX «TUXOXOA0B», KaK Ha-
3blBa/IN TOrAa BOeHHble 6unnaHbl Mo-2BC.

B 1951 roay KasaHckuin 3aBog N2 387 npu-
CTYNUA K NPOU3BOACTBY BEPTONETOB MapKM
Mwu, TBOpYECKMM pOAOHAYaNbHUKOM KOTO-
PbIX ABMNICA BbIAAKLWNIACA KOHCTPYKTOP
xann JleoHtbeBny Munb. 3710 6b|1;r.u TaKune
BepTONéThl, Kak Mu-1, Mu-4 m_mxr-Mé
Kauuu, KOTopble aKTUBHO mc-nonwosanucn:
apmuen u dnotom. Hayano rrpomadncma

BepToNE&TOB Mu-8 cTano |MOBOPOTHOM TOY- - TUs aBVIaLl,I/IOHHO TeXH
KOW B UCTOPUYU 33aBOJaA, Benbﬁospeuejmw_r eNeBoi BEpPTONET

BEpTONET Mu-17 n ero MOD.V'(bMKaLWMQ?TO

DEAR COLLEAGUES!

On behalf of the Aviaagregat staff | congratulate Kazan
Helicopter Plant on its 70th anniversary.

For seventy years of intense and selfless work your
staff contributed much in formation, development, and
improvement of domestic helicopter engineering.
Kazan Helicopter Plant boasts of creation and
development of many legendary helicopters, whose
fantastic line is still being extended nowadays.

As is generally known, Aviaagregat started its aviation
history in September 1940 when Leningrad Plant No
387 was fransferred to the People’s Commissariat of
Aviation Industry and began production of U-2 single-
engine aircrafts. During the Great Patriotic War the
plant was evacuated to the city of Kazan. The plant sent
to the front more than 11,000 Po-2VS biplanes known
as the formidable Tikhokhod (Slow Walker).

In 1951 Kazan Plant No 387 launched the production
of Mi helicopters, distinguished design engineer

YBAXAEMbIE KOJUIETn!

OT uMeHu Konnektuea cotpyaHukoB OAO «ABraarperaT» no3apaBisiio OTKPbITOe
aKumoHepHoe o6LecTBo «KasaHCKMii BEpTONETHBI 3aBOAY» CO CNaBHbIM obuneem -
70 net!

CeMb AecAaTUNETUIN HaNPsXKEHHOIO U CAMOOTBEPXKEHHOI0 TPy/Aa Ballero KoijleKTMBa
Hepa3pbIBHO CBA3aHbl CO CTAHOBJIEHWEM, Pa3BUTMEM M COBEPLIEHCTBOBAHMEM OTeYe-
CTBEHHOr0 BEPTONETOCTPOEHMUA.

WUctopua OAO «Ka3zaHCKMin BepTONETHbIV 3aBOA» — 3TO UCTOPUA CO34aHUA U pa3BU-
TUS MHOTUX NlereHAapHbIX BEPTONETOB, aHTaCTMYeCKas Cepusi KOTOPbIX He 3aKaHuu-

BaeTCA U No CeN JeHb.

pe3ynbTaT OrpOMHOr0 OMbiTa, HAKOMAEHHO-
ro 3a Bpems Npou3BOACTBA M 3KCNNyaTaLum
BepTonéros Mu-8.

Bawe npeanpustMe — AMHAMWYHO pasBu-
BaloLleecs, C 3aMeyaTe/ibHbIM1 TPYLO0BbIMU
Tpaguumnamu. Ha cerogHawHuin feHb OAO
«Ka3aHCKWMI BepTONETHbIV 3aBOA» OCTAET-
€A camMbiM 6ONbLWMM B MUpe NpousBoanTe-
NleM BEPTONIETOB CPefHEero Knacca. 3a rogpl
pabotbl cBbiwe 10 000 Beptonetos Mu-4,
Mun-8, Mu¥14, Mn-17 n dbukauni
noqaang&%ﬁ%pa.
BepTonétsl, AOCTPOEHH «KB3»,
npowéﬁm_.cbypop Ha MeXAyHapOoaHbIX
aBuna

roneTHee TeCHOe COTPYAHMYECTBO U 0bLiMe
3agaun no obecneyeHnto 060poOHOCNOCO6-
HOCTM Hawen PopuHbl. lMopagka copoka
net OAO «ABuaarperaTt» KOMMIEKTyeT Bep-
ToNéTHylo TexHuky OAO «KB3» 6Gnokamu
nycKka Heynpasnsembix pakeTr Tuna Yb-16,
Yb-24, YBb-32, 68B20. CerogHa Mbl OYeHb
pajyemcs BallMM ycnexam B fiene AanbHen-
Lero pasBUTUA POCCMIUCKOTO BEPTONETO-
CTPOEHUA WU HAaZeemMCA Ha NPOAOKEHUE W
yrnybneHve AaBHUX OPYHECKUX U TOProBo-
3KOHOMUYECKNX OTHOLUEHUWA MEXAY Haliu-

MU NPeANpUATUAMMU N0 pacmww 06bé-
o

Ma Koonepauuu.

Hax. Bnepenm Yy Bac HoBble Tpy-  OT MmeHu Bcex cogyp,a-u«el “OAD" «‘ABma-

[10Bble n06e,u.b| ocs_oﬂ.e HOBbIX 06paa-- ~arperat» _u ce6;| NMYHO ellé pa3 Kenaw

LI,OB HETHOM TeXHlﬁ(M -"“TOM\/ npvlmep BepTO-
nem‘l‘«Aucn»-u «AKTal»,— a TaKkxKe pa OTa
B QaMKaX cbe.qepanuHow nporpammbl paa-BM—

C BalIVM KONNEKTMBOM Ha

Mikhail Mil being their creative father. These were
such helicopters as the Mi-1, the Mi-4 and their
modifications that were regularly used by the army
and the fleet. Launching production of the Mi-8 was
a real point of change for the plant. Today’s Mi-17 and
its modifications took much of rich experience in the
manufacture and use of Mi-8.

Kazan Helicopter Plant is at once a developing and
tradition-keeping enterprise. Today the plant is the
largest world maker of medium-sized helicopters.
Over the years of its existence more than 10,000
helicopters of type Mi-4, Mi-8, Mi-14, and Mi-17 and
their modifications have been delivered to more than
80 countries.

The helicopters constructed at Kazan Helicopter
Plant always make a splash at international air shows.
We wish you new achievements, development of new
forms of aircrafts, such as Ansat and Aktai, as well as
successful work on the multi-purpose Mi-38 helicopter
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BaM COXPaHUTb TO LiEHHOe, 4TO Hapabo-
TaHO NPeAbIAYIMMY MOKONEHUAMU, NPUy-
MHOXWTb [OCTUTHYTbIE YCMEXW U MOKOPUTb
HoBble BbICOTbl. KpenKkoro 340poBbs, cya-
CTbsl, yAauu, 6narononyyns v npoLsetaHms!

as part of the federal programme for the aircraft
engineering development in Russia.

Aviaagregat and Kazan Helicopter Plant are united
by the long-term cooperation and the common aim of
strengthening the defence capacity of our homeland.
For 40 years Aviaagregat has been equipping
helicopters produced at Kazan Helicopter Plant with
launchers for the UB-16, UB-2, UB-32, and B8V20
unguided missiles. We are proud of your achievements
in the further development of Russian helicopter
engineering and hope fo sustain and expand our long-
standing friendship as well as our frade and economic
relations in order to enhance our collaboration.

All Aviaagregat specialists and | wish you once again
to preserve all the precious experience gained by the
previous generations, multiply your achievements and
reach new levels. We wish you sound health, happiness,
good luck, prosperity and wellbeing!



AEROSPACE INDUSRTY

NOPOIUE KOJUIETU!

T UMEHW KOMNEeKTMBa M pykoBoacTBa locyaapcts peanpus-
™a MQOY «CeBacTono/ibCKOe aBMaLMiOHHOe npennw;p,pasnmo
- *_OAOQ «KasaHckuit p_(témnémbm 3aBO/Y 0-netHUm !96'|/|neeM CO AiHA

OBaHWs BalWero3asoaa: =

1 rogpl Ban 0 i le60Ak 0 TIPEANPUATUS, BbINyCKa-
BEpPTONETbI M-1, 10 OAHOTO U3 BEAYLLMX

Mwu-17 Bcex moanduKaymin.

VickpeHHe enaem Ballemy KOMEKTUBY AaNbHENLINX TBOPYECKUX yCne-
XOB, NPOLBETaHMs, CTabunbHOCTW, 61aronoyyns B BalleM HeNErkom,
HO UCKNIOYNTENbHO HeobXoAuMOM Aene NoAAepHaHUs BbICOKOTO YpOB-
HA BbINMyCKAaeMOW NPOAYKLMMW, N KPENKOro 340p0OBbA.

Mbl pagbl, 4TO Balle npeanpuATUe NPOLOMKAET NHTEHCUBHOE pasBUTUe
1 He 0CTaHaB/IMBAETCA Ha AOCTUTHYTbIX LieNifX, AOKa3aTenbCTBO ITOMY —
CEPUIHbIV BbIMYCK BEPTONETOB HOBOrO MoKoneHusa Mu-38, «AHcat» U
«AKTan».
Hageemca Ha ganbHenlwee NNOAOTBOPHOE COTPYAHUYECTBO MeXAy Ha-
WMMW NPeANPUATUAMYM NO NPOBEAEHNI0 aBTOPCKOro HaA30pa Kanutanb-
HOrO pemMoOHTa BepTONETOB MapKu «Mux», a TaKke NOCTaBKe 3anacHbIX
yacten u PTK.
C yBaXeHMEM 1 HAUAYYLLMMU NOXKENAHUAMU,
anpekTop M MOY «CeBactononbCKoe aBMaLMOHHOE Npeanpuatmes
[Tétp BopoHuH

DEAR COLLEAGUES!

On behalf of the employees and management of the Sevastopol Aircraft Plant of the Min-

istry of Defense of Ukraine | congratulate Kazan Helicopter Plant on its 70th anniversary.

Over these years you have made a long way from a small enterprise manufacturing the

2 biplanes and the Mil Mi-1 helicopters to one of thﬁading world producers and ex-

porters of the Mi-8, Mi-14, and Mi-17 helicopters and theil ifications.

I wish you further progress, prosperity, sfabilify._wel{anﬂr uneasy but vital business,

. maintenance of high-quality output and good health to your staff.
=" - ::':___,,_J_am glad_tns_le_ehlhaf your enferg[irs_e is ly.developing and never stops at what has

Best regards,
Petr Voronin
Executive Director of Sevastopol Aircraft Plant of the Ministry of Defence of Ukraine
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ABNALMNOHHO-KOCMUNYECKASA MPOMbILLJTIEHHOCTb

[-436TM (hoTo AHapen ApTaMoHOBa)

TVPBOPEAI{'I.'.I/I BHOE «CEPALLE»
AnAa CAMOJIETA-AMOUBUN

TaraHpOrcKMn aBnaLMOHHbIN HAYYHO-TEXHUYECKUI KomnneKe um. . M. bepuesa

(TAHTK um. I'. M. BepueBa), 0CHOBaHHbI B 1934 rofy, No npasy ropanTca TEM, YTO TObKO 3A€eCh
COXpaHeHa 1 nocniefioBaTteibHO pPa3BMBAETCA WWKOIA CO3A4aHMA TMAPOCAMONETOB.

Y nctokos 3101 WwKonbl ctosin . M. Bepues, TanaHTAMBENLLNIA KOHCTPYKTOP U PYKOBOAUTENb.
MMoCBATMB CBOIO XM3Hb rMAPOABMALMKN, OH CO34aN Lenoe CEMeNCTBO MOPCKMUX CAMONETOB, MHOTMe
13 KOTOPbIX UMENU BblAatoLmecs NETHO-TEXHUYECKNE XapaKTEePUCTUKU, O YEM CBUAETENbCTBYIOT
AECATKM MUPOBbIX PEKOPAOB, YCTAHOBNEHHbIX HA HUX.
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1990 rogy TAHTK um. . M. be-
puesa so3srnasun I. C. MaHartos,
NPOWeALNA NYyTb OT MHXeHepa-
KOHCTPYKTOpa A0 reHepanbHo-
ro AUpeKTopa W reHepanbHOro
KOHCTpyKTOpa. C ero MmeHem cBfA3aHa HOBas
anoxa B ucropuu TAHTK. T. C. NaHatoB ogHUM
13 NepBbIX NOHAN, YTO HEOOXOAUMO NpeAnpu-
HATb ANA BbIKMBAHMA NPeAnpUATAA B HOBbIX
YCNOBUAX, KOTAA MPaKTUYeCKW OTCYTCTBOBAn
rocsaxas. Co6paB KONNEKTUB eANHOMbILNEH-
HuKkoB, I. C. MaHaToB cymen y6eAnTb MHOTUX B
Poccum v 3a py6exom B NepcnekTMBHOCTH -
ApoaBuaumun. NHnumatneHble fenctems leHHa-
avsa MNaHaToBa NO3BOAWUAN MOAYYUTb NOALEPHK-
Ky B co3gaHun be-200 co ctopoHbl WpKyTcKo-
ro aBWalLMOHHOTO MPOW3BOACTBEHHOrO 00b-
efnHeHns (MAMO). 3TOT NpoeKT NoALepKany
thuHaHcoBo-o6ecneynsatome obpasosaHus
B Poccum 1 3a pybexom, a Takwe pag nocras-
wumKoB, B yactHoctn [T «MBueHKko-MNporpecc»
(reHepanbHblii KOHCTpyKTOp ®. M. MypasueH-
Ko) 1 OAO «Motop Cuu» (npeaceaatent cose-
Ta gupexTopos B. A. Borycnaes).
24 ceHTAbps 1998 r. € 3aBOACKOro aapoapoma
VIpKyTCKOro aBMALMOHHOTO MPOM3BOACTBEH-
HOro 0GbeANHEHUs B3fIETeN NepPBbIA NPOTOTUN
MHoroueneson amdubun be-200. 3HameHa-
TenbHbl cnoBa B. A. borycnaesa npu 3tom co-
ObITUN: «fl 04EeHb FOPXYCb TEM, YTO HA HOBOM
camonéte CTOAT ABUraTeny nocnegHero noxo-
NeHusA, 1 yBEpeH, YTo ,cepaue” 3Toro camoné-
Ta 6ypet 6UThCA AONTO...»
YTo e npeactaBnser coboil «cepAle» 3Toi
MalmHbl? CunoBas yctaHoBka be-200 cocto-
ut 3 aByx TPAJ HoBoro nokonenunsa [-436TIM1 ¢
60/bLLUON CTeneHblo ABYXKOHTYPHOCTU U TATOM
Ha B3NETHOM pexume 7500 Krc. MowHble 1
BbICOKO3KOHOMMYHbIE ABUraTenn obecneyvea-
10T MaKCUManbHytlo CKopocTb 710 Km/4, npak-
TUYecKkuin notonok 10 000 m, AanbHOCTL None-
Ta 3600 KMm. [lBuratens [1-436TI1 cooTBeTCTBYET
BCEM AeNCTBYIOWUM TpeboBaHMAM HOPM MEX-
JYHApOLHOW cepTUdMKALNK, a TaKKe MeXay-
HapoAHbIM CTaHAapTam Mo Wymam U Bbibpo-
cam BpefHbIx Bellects. OH ob6ecneynBaeT HK3-
KWid yaenbHblil pacxod Tonnuea, o6najaer Bbl-
COKOM HAAEKHOCTbIO, OCHALWLEH 3 deKTUBHON

=

Be-200 (boTo AHapes _ApTaMOHOBa)

CUCTEMON KOHTPONSA M AMArHOCTUKKU, NpPOCT B
obcnyxuBaHuu. [iBurarens yctonumso pabora-
€T MPN pPe3KnX WHBEPCUAX TemnepaTypbl BO3-
JYLWHOro NOTOKa Ha BXOAE B ABuWratefb, 4TO
KpanHe Ba)HO [ANA NoxapHoro sapuaHta be-
200. Hapo cKasatb, YTO YCMELHO CNPaBUTLCA C
3afjayen Co3AaHnA «MOPCKOM» moanduKauum
ABurarens 3anopoXCKUM MOTOPOCTPOUTENAM
MOMOr MMeBLLUUICA Y HUX Bonee yem 40-net-
HUW ONbIT 3KcnayaTauun asuratenein AU-20[
Ha camonérax-ambuousx be-12.

Mpu npoBefeHnn cepTUdUKALMOHHBIX WCMbl-
TaHUA MHOTOLLeNeBoro camonéra-amdubun
Be-200 B fAKyTUM B YyCNOBUAX HU3KUX TEM-
nepatyp HapywHOro BO3[yxa 3KCMepTbl
cepTUdUKaLMOHHBIX LieHTpoB TocHUU TA u
JINN vm. M. M. TpomoBa, NpuHK1MaBLLKE Heno-
CPeACTBEHHOE yyacTne B NpoBeeHnn Ucnblita-
HUI, caenanu 3aknyeHne, yto be-200 moxet
3KCNAYaTMPOBATLCA B YCNOBUAX KpalHe HuW3-
Kvx Temnepartyp. [laxe npu temneparype —52°
3anopoxckue apurateny paboranu 6e3oTkas-
HO, BCA NMporpamma nonétos Gbina ycnewHo
BbINONHEHa.

B cooTBeTcTBUM C cornaweHuem mexagy Poc-
cuiickon ®epepaumneit M YKpauHoN 311 [Bu-
raTenn U3rotaBAMBAlOTCA B paMKax Ko-
onepauun yetblpéx npegnpusatn  — T
«MBueHko-Mporpeccy, OAO «Motop Cuu»,
mockoBckoro ®IYMN «MMMM ,,Cantot“» 1 OAO
«Yhumckoe MMO» No TEXHUYECKOMY 3aAaHI0
ABMALMOHHOIO  HAy4HO-TEXHUYECKOTO KOM-
nnekca um. A. H. Tynonesa u TaraHporcko-
ro aBMaLMOHHOTO Hay4YHO-TEXHUYECKOTO KOM-
nnekca um. I'. M. Bepuesa.

be-200 — eAWHCTBEHHbIN B MUpe COBPEMEH-
Hbli camMONET-ambnbUs, OCHALLEHHBIN Typ6o-
peaKTUBHbIMU ABUraTeNAMU.

Npoes cospaHus camonéta-amdubumn Be-200
OCHOBaHa Ha MpUHLWNE MHOTOLEeNeBoro mc-
nonb3oBaHuA. Mo3TOMY NPUHATAA KOHLENuuaA
BHYTpPEHHE KOMMOHOBKYM nnaHepa — Bogoba-
KM N0j rpy30BbIM nosiom, 6onblias ceoboaHas
rpy3oBas kabuHa Hapsdy C NPUMEHEHWeM rep-
METUYHOMN NOAKN — [AET BO3MOXHOCTb rM6KOM
3KcnyaTaumm camonéta-ampuéum B 6asosom
NPOTUBOMOXapPHOM BapuaHTe Kpyrablid rof,
a TaKKe NO3BONAET B XOf€ peanusaluun npo-
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AEROSPACE INDUSRTY

rpammbl ctpoutensctea be-200 ¢ MUHUMaNb-
HbIMW W3AepPXKaMu CO3AaBaTh LieNbln pag Mo-
anduKaumin — ot 6a30BOro 40 NacCaMmupcKo-
0 CamMosIETa-ambnB1M MECTHBIX U PETUOHAb-
HbIX TIMHUA.

[ins nepcneKkTUBHbIX MOAUDMKaLUIA camonéTa-
ambuéum be-200 M «Meyenko-Mporpeccy»
pa3pabartbiBaeT aBUaLMOHHbIE ABUTATENN MO-
BbllLEeHHO TArK. [oBbIlLIeHHas TAra Heobxoau-
Ma Ans NepCneKkTUBHBIX NaCCaXMPCKUX Bapu-
aHTOB CaMONETa, a TaKiKe /1A BOEHHbIX MOAU-
tukauun be-200. Mogudukauma asuratens
[-436 pna be-200 6yaet uMeTb B3NETHYIO TATY
8200 Kr.

[naBHOe Ha3HauyeHue camonéra-ampuébun —
6opbba C NECHbIMU NOMAPaAMM, EXErofHbIi
ylep6 oT KOTOPbIX COCTABAAET COTHU MU/INO-
HOB Aonnapos. Bcé 3to npoucxoaut, Kak npa-
BUNO, B HEMOCPEACTBEHHOM 6AM30CTN OT Kpyn-
HbIX BOLOEMOB, peK 1 MopeW. B Takoi cutya-
unmn be-200 asnaerca naeanbHbIM CPEACTBOM
TyweHus. OH 6epéT Ha 6opT 12 T BoAkl, Npu
3TOM nocneayowuin 3a6op npousBoauTcs U3
GaukaiiLero ot Noxapa BogoEMa Ha pexunme
TMMCCUPOBAHUA CO CKOPOCTbI0 150-190 Km/u
3a 14 c. 3a ofHy 3anpaBKy camosiéTa TONA1BOM
OH cnocobeH copocuTb Ha oyarm noxapa 270 T
BO/bl, YTO 3HAYNTENBHO BOfbLIE, YEM Y yylLe-
ro 3anafHoro aHanora.

Kpome Toro, M4C Poccuum npuHsano peleHue o
3aKynKe B 6avKaiwme 2-2,5 roaa BOCbMU Ca-
monértos be-200 B MmogudunKaymu, npegHasHa-
YeHHOW AN1A NOXAPOTYLWEHMA N OKa3aHWA 3KC-
TPEHHOW NOMOLLM B paloHax Ype3BblyaiHbIX
cuTyaumii. NoctaBka nepebix ABYX CAMONETOB-
ambunéun  Be-2004C  npepycmarpuBaetcs
82011 r., 0CTaBLIMECA LIECTb MALLUMH BYAYT NO-
CTaBNeHbl BYMA NapTMAMMK MO TpK camonera
8201212013 rr.

Mo cnosam 3KcmepToB, camonér be-200 He
MMeET aHanoros B mMupe, n Poccua coxpats-
eT NuAupylolMe no3nuun B obnact ruapo-
aBuauum.

be-200 — CerofHAWHUA [eHb ruapoaBua-
LMK, CTapToBaBLIMIA OT CBOEro npeaxa be-12.
N nanu u3Hb YHWKanbHOM amdubum yye-
Hble, KOHCTPYKTOPbI 1 cneunannctsl YKpauHsl
n Poccun.
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ABNALMNOHHO-KOCMUNYECKASA MPOMbILLJTIEHHOCTb

JET TURBINE ENGINE FOR AMPHIBIAN

The Beriev Aircraft Company (or the Beriev Tagan-
rog Aviation Research and Engineering Complex)
was established in 1934 and is justly proud of the
fact that it has significantly contributed to the am-
phibious aircraft development.

The pioneer in this field was a prodigiously talent-
ed engineer Georgy Beriev who dedicated his life to
hydroaviation and developed an entire family of am-
phibious aircrafts with superior performance. Most
aircrafts set up dozens of world records.

The new age in the company development start-
ed in 1990-ies when the Beriev Aircraft Company
was headed by G. Panatov who rose from engineer
to general director and chief designer. G. Panatov
was one of the first o realize what had to be done
in order fo survive at the time when there was no de-
fence order at all. Having found like-minded fellows,
he managed to convince many people in Russia and
abroad of the promising development of hydroavia-
tion. His ambitious plans were successful to com-
mand fo the Irkutsk Aircraft Production Association
support in the development of the Be-200. This proj-
ect was also financially supported by many Russian
and foreign companies as well as by a number of sup-
pliers, such as SE lvchenko-Progress (chief designer
F. Muravchenko) and Motor Sich JSC (Chairman of
the Board of Directors V. Boguslaev).

The first prototype of the multi-purpose amphibious
aircraft Be-200 was tested on 24 September 1998 at
the Irkutsk Aircraft Production Association. It was
remarkable that V. Boguslaev said, “I am very proud
that the new aircraft has engines of the latest gen-
eration and | am confident that the heart of this air-
craft will be beating for a long time...”

How does this “heart” of the aircraft look like?

The power unit of the Be-200 consists of two turbo-
fan engines of new generation D-436TP with high
bypass ratio and with takeoff thrust of 7,500 kgf.
The powerful and high-efficiency engines provide
a maximum speed of 710 km/h, service ceiling of

Crena OAO «MoTop Cuu» Ha fupapoaBracanore-2008

10,000 m, and flight range of 3,600 km. The highly
reliable and easy-to-maintain engine D-436TP com-
plies with all requirements of the effective interna-
tional certification regulations as well as with inter-
national standards for noise and harmful substances
emissions. It has low specific fuel consumption and
is provided with an efficient monitoring and diag-
nostics system. The engine runs steadily at acute
air temperature fluctuations at the engine inlet. That
is quite essential for the water-bombing Be-200. It
should be mentioned that this was a 40-year experi-
ence of engines Al-20D operation at the amphibious
aircraft Be-12 that helped the Ukranian engine man-
ufacturers to cope with the task to design an “am-
phibious” engine.

During certification testing of the multi-purpose am-
phibious aircraft Be-200 carried out in Yakutia under
low air temperatures, the experts from the State Re-
search and Development Institute of Civil Aviation
and Gromov Flight Research Institute involved in the
testing concluded that the Be-200 can be operated
under extremely low temperatures. Even at temper-
ature 52°C below zero these engines were fault-free
and the mission passed successfully.

In accordance with the agreement between Rus-
sia and the Ukraine, these engines are manufac-
tured under cooperation of four companies, namely
SE Ivchenko-Progress and Motor Sich, JSC, Moscow
Machine Building Production Plant Salyut and Ufa
Engine Building Production Association , according
to the fechnical assignment of the Tupolev Aviation
Research and Engineering Complex and Beriev Avi-
ation Research and Engineering Complex in Tagan-
rog.

Be-200 is the only modern amphibious aircraft in the
world equipped with jet turbine engines.

Ivchenko-Progress State Company is develop-
ing higher-thrust engines for future Be-200 am-
phibian modifications. In particular, future pas-
senger aircrafts and warcrafts need higher thrust.
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D-436 engine for Be-200 will feature takeoff thrust
of 8200 kg.

Be-200 was initially designed as a multipurpose am-
phibious aircraft. Therefore, the adopted airframe
configuration (water tanks under the cargo-carry-
ing deck, a large free cargo compartment and leak-
proof boat) provides a flexible operation of the am-
phibian as the basic fire-fighting aircraft throughout
the year. Also it makes it possible to design multiple
modifications of Be-200 (from the standard to pas-
senger amphibian aircrafts of local and regional air-
lines) at a minimum cost.

The main purpose of the amphibian is wildfire sup-
pression. This is extremely important as the annual
fire damage amounts to hundreds millions of dollars.
It happens usually not far from large rivers, lakes and
seas and in this case Be-200 is perfect to deal with
fire. It can keep 12 tons of water on board. To refill
the reserves it can take up water from the nearest
water reservoir in hydrodynamic planning mode at a
speed of 150-190 km/hour. Usually it takes 14 sec-
onds. Till next topping up the aircraft can deliver up
to 270 tons of water which is much larger compared
to the best Western analogues.

Besides, in the coming two years the EMERCOM of
Russia wish to get eight Be-200 aircrafts modified
for fire fighting and emergency in emergency areas.
The first two amphibians Be-200ChS are expected to
enfer the inventory in 2011, while the rest six in 2012
and 2013, three aircrafts each year.

In future, when Be-200 is to be upgraded and
equipped with special systems, it will be used to de-
tect and neutralize aggressive vapours as well as to
treat the area with chemical and biological agents.
According to the experts, Be-200 has no analogues
in the world and Russia maintains its leading position
in the field of hydroaviation.

Be-200 is our present. It derived from Be-12 and is a
joint work of Russian and Ukrainian scientists, engi-
neers and specialists.
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www.mvk.ru
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naBHan OCEHHAA BbICTABKA
MalWnHOCTPOMTENbHOW OTpacnu B Poccuu

26-29 okta6pa 2010 ropa
Mockea, MBL| «Kpokyc Jkcno»,
nasuneoHd 1, 3an 3

500 y4acTHMKOB M3 25 cTpaH

15 000 noceTuTenei-cneynannucros

Cepeuc no ny4wnm esponefickum cranpapram
! TpancnopTHas QOCTYNHOCTL:

(M) “MAKHHMHO” B BLICTABOYHOM NABMNBLOHE

TEXHONOrUM YCNELUHOI0O BU3HECA

Ha ebicTaeke npeAcTaBnexbl:

* MlepepoBsbie TeXHONOTHK W 0GOpYAOBAHWE ANA MeTannooGpaborku
M BCEX OTPAacned MaWMHOCTPOEHUA

» Cranku, 006pabaTsiBaLME UEHTPE], BBTOMATHYECKHE MHHUK

* HHCTPYMENT, DCHACTKA, MATEPMANL], KOMNNEKTYIOLINE

| NEW-2010

* MlpoMbiLNEHHbIE POBOTRI

* KOHCTPYKUMOHHbLIE W HHCTPYMEHTANLHLIE MATEPHANDI

* Texuonoruu oGpaGoTkH NOBEPXHOCTER W NPOMBLILNEHHAA OKpaCcKa

* HanOTEXHWKA W HAHOTEXHONOTHM

= YCnyrd B MalWHOCTPOBHKA: CYOKOHTPAKTMHT W AYTCOPCMHT,
WHIKHHWPHHT W KOHCANTHHT

J[IENDBAS NPOrPAMMA

26 oxTOpA

XXIl Mexpgynaponras

MHHOBALMOHHD OPMEHTHPOBAHHAR KOHGHEPEHILMA MONOALIX YHEHBIX W
crynentos MHKMYC - 2010

27 onTabpa

Kouthepenyms

«fiporpeccHenbIe TEXHONOrUK W MATEPHANLI B MAWAHOCTPORHUI:

PEFMOHANLHGIE NPEACTARMTENLCTEA A0 <MBK~: MEK YPASK (343 371-24:76 MBK BONTA: (843) 231-75-80



NYTU COBEPLLEHCTBOBAHUA TEXHUYECKKNX
U SKCNNYATALUOHHbIX XAPAKTEPUCTUK

KOMNJIEKCA CPEACTB PYKOBO/ZCTBA
NOJIETAMW «BNCIT-97»

a HacToOALWMUA MOMEHT OCHOBHbIMM
CpencTBaMM  PaAMOTEXHUYECKO-
ro obecnedyeHvs nonéros Ha as-
POAPOMAx BCEX CWUMOBbIX CTPYK-
TYp OCTalOTCA PaAMONOKALMOHHbIE CUCTEMBI
nocagku PCIM-6M2 1 BbIHOCHble MHAWKATO-
pbl cuctembl nocagkm «BUCI-75T», paspa-
60TaHHble B 1970-x roaax.
OpHako Bpems 6epéT cBOE, U cTapble cpef-
CTBA pagMoTeXHUYECKoro obecnedyeHus no-
NETOB HYXAAlTCA B 3aMeHe, U He TO/bKO
noToMmy, Yto oTpaboTanu 2—3 HasHayeHHbIX
CpoKa cNyxObl, HO U B CBA3W C TEM, YTO CO-
BPEMEHHbIN 3Tan pa3BUTUA aBUALMOHHOW
TeXHUKM TpebyeT co3naHus afeKBaTHbIX Ha-
3eMHbIX CPEACTB ynpaBaeHUs NoneéTamu.
MHorolienesble CamonéTbl-ucTpebutenu ns-
TOro NoKoseHus 061aaalT CBEPXMAHEBPEH-
HOCTbIO, 4TO, B CBOIO OYepefib, CyLLeCTBeHHO
N3MEHEHAET XapaKTePUCTUKN Neperpy3oK u
BNEYET 3a coboil pUCK HapylieHus paboTo-
CNoCcoBHOCTU 3KWUMNa}a, BNNOTb A0 e€ non-
HOW yTpaThl.
Ha paboyem mecTe pykoBoauTens nonéros
OTCYTCTBYET MH(OPMALMA B peanbHOM Bpe-
MeHn o paboTtocnocobHocTy 3kunaxa BC,
NPUYEM BOMPOCHI KOHTPONA paboTocnocob-
HocTk camoro Pl v nuu TPI ocTatotcs Hau-
MeHee npopaboTaHHbiMU. [0 CTATUCTUKE
OCHOBHbIE MPUYMUHBLI aBAPUIHOCTU CBA3aHbI
C yenoBeyecKnm GaKTopom:
® HefoCTaTOYHOCTb U HETOYHOCTb MHOp-
mauuu;
® OTCYTCTBME BO3MOXHOCTW OMepaTuBHO-
ro OKasaHWsA 3KUNaxy WHGOPMaLMOHHO-
WHTENNeKTyaNbHON NOAAEPIKKM B HeobXxo-
AMMOM 06bEMe.
Takum 06pa3om, B COBPEMEHHbIX COMHbIX
aBMATEXHUYECKMX CUCTEMax YeNoBeK OCTa-
é1ca Hambonee ys3BMMbIM 3BEHOM, PE3KO
YMEHbLIAKWMM HaAEXHOCTb BCEN CUCTe-
Mbl B LefoM. YcyrybnsioT nonoxeHue 60/b-
LWoe KOAMYECTBO Pa3fINYHbIX NOTEHLMANbHO
OMacHbIX CUTyaLM, CKOPOCTb MX Pa3BUTUA,
TAXECTb NOCNEACTBUIA, TMMWUT BPEMEHU HA UX
yCTpaHeHwue, ypoBeHb MH(OPMaLMOHHO 3a-
TPY3KM U T. M.
MpeanpusaTtue 3A0 «HTMNO ,,Bektop“» cepuit-
HO BbINYCKAeT KOMMIEKC CPeACTB PYKOBOA-
crea noneramu (CPM) «BUCMN-97».
Kak oTmevaetca B matepranax cneymanbHbIX
ncnbiTaHni, npoBéaeHHsbix 929 ML MO PO
B 2009 r., komnnekc CPM «BUCM-97» o6pas-
ua 2009 r. aBnaeTcAa Ka4yeCTBEHHO HOBbIM OT-

€4YeCTBEHHbIM U3eNMeM, B COCTaBE KOTOPO-
ro Brnepsble B NpaKTuke YB/] pelweHsl 3aaa-
4M NOBbILWEHNS UHPOPMALMOHHOTO obecne-
yeHus nuy, TPM, TeXHUYeCKUX cnyx6 u une-
HOB 3Kunaxa BC nyTém KomnneKkcMpoBaHus
MH(OpPMaLMK OT Ha3emMHbIX 1 6OPTOBLIX UC-
TOYHWUKOB, CUCTEMbI BbICOKOTOYHOMO MO3ULK-
oHMpoBaHusa no curHanam MMOHACC/GPS o
BO3YILIHOW 06CTaHOBKE M TEXHUYECKOM CO-
cTosiHmm AT.

Monyyaemas 1 nepenaBaemas UHhopmayms
JNOKYMEHTUPYETCS B peanbHOM Maclitabe
BpeMeHU, WCKNYas Heobxogmmoctb (npu
aBapum) NOMCKA «YePHbIX ALMKOBY.

3a cYéT coBepLUeHCTBOBAHUA NPOrpaMMHO-
ro obecneyeHns NPaKTMYECKN peann3oBaHbl
[JOMONHWUTENbHbIE BO3MOXHOCTM B YacTu aB-
TOMaTM3aLuum NpoL.eccoB pyKoBoACTBa NONE-
TaMn U NIAHUPOBAHUA, CPeaN KOTOPbIX He-
06X0ANMO OTMETUTL:

e (opmupoBaHue notoka BC 3axoasaimx
Ha NocagKy;

e thopmupoBaHue u otobpaxeHue nHdop-
MauMu no pacyéram npeanocajgoyHoro ma-
HEBPMPOBAHUA U MapaMeTpoOB TPAeKTOpMU
3axofa Ha NOCaAKy;

® onpegeneHne panbHoctn mexgy BC u
BpeMeHW, OCTaBLUeroca 4o HapyLleHus ycTa-
HOB/NIEHHbIX MHTEPBAIOB 3LIENOHMPOBAHUA;

AEROSPACE INDUSRTY

(/;;. rop

3A0 «HTIMO ,BekTtop“»

195279, Cankr-TeTepbypr,

wocce Pesontounn, a. 69, nut. J.
Ten./dakc: +7 (812) 458-56-27 (28, 29)
spb@ntpo-vektor.ru

® CUrHANM3aLUMIo 0 KOHMINKTHBIX U NOTEHLU-
aNbHO KOHMAUKTHBIX CUTYaUUAX U T. A.

Ha HacToAwmin MOMeHT B pexume Nocagku
aBTOMATU3MPOBaHbI BCe TPYAOEMKME onepa-
uuu no YBJ.

CornacHo AKTy cneumanbHbIX UCnbiTaHUin 929
Yy MO P®, komnnekc CPM «BUCN-97»
NPM3HaH NyYylWUM K3 4Yucna KOMMIEKCOB,
NPUHATBLIX Ha CHabeHne BOOPYKEHHbIX CUA
Poccuinckon ®epepaunm.

MocrosiHHOE yBeNuUyeHne obbema nHdopma-
umm, noctynatouten ans nuuy MPM, a Takxe ge-
hULUT BpEMEHU AN NPUHATUA KOHKPETHOrO
pelueHns, 0COBEHHO B CAOMHBIX CUTYaLUsX,
0COo6bIX CNYYasnx, MOTYT NMPUBECTU K NPUHA-
TUI0 HENPaBUNbHBIX peLleHnin, T. K. ninua MPI
He CMOTYT CNPaBUTLCA C NOCTYNaoLLUM 00b-
émom nHbopmaLmu.

Mo3Tomy cneaylowen 3agayen, peanusauu-
el KoTopoW 3aHumatoTca cneyunanuctbl 3A0
«HTMO ,,Bektop“», ABNAETCA co3aaHue cu-
cTeMm, NO3ULMOHNPYEMBIX B KQYeCTBE UHCTPY-
MEHTa WHTEeNNEKTYaNbHOW NOAAEPHKU NpU-
HATUA pelleHn, MaKCMManbHOro CHUKEHUA
HeonpeaenéHHOCTM NPU NPUHATUMN peLleHnn
avuamu MPI ¢ nonHon aBTomatu3aLuei npo-
ueccoB YB/[, obGecrieyeHnss HenpepbiBHOMO
KOHTpONs paboTocnoCoGHOCTM 3KMMaxka u
nuvy, TP,

IMPROVEMENT OF ENGINEERING AND OPERATIONAL
CHARACTERISTICS FOR FLIGHT MANAGEMENT SYSTEM VISP-97

Vector Research and Production Association has se-
rially manufactured a set of flight management sys-
tem VISP-97. As noted in the materials of special test-
ing conducted by the R&D Institute of the Russian
Air Force in 2009, flight management system VISP-
97 designed in 2009 version is a brand new Russian
equipment which is capable to provide Flight Man-
agement Personnel, Technical Services as well as the
crew with information support by complexing data
from ground and airborne systems, high-precision
positioning system according to the GLONASS / GPS
signals indicating the air picture and technical condi-
tion of the aircraft.

The received and transmitted information is re-
corded in a real-time mode so that there is no need fo
search a flight data recorder in case of accident.

The modernized software has made it possible fo
introduce automatic flight management and plan-
ning processes, namely as follows:

- Air traffic generation for aircrafts approaching
fo land

- Generation and display of information according
to estimation of final approach manoeuvring and ap-
proach track parameters

- Range acquisition between aircrafts and determi-
nation of time left until the preset interval of separa-
tion is broken

- Signalling about conflicts and possible collisions,
efc.

Up to now almost all ATC processes are automated in
the landing mode.

According to the Special Test Certificate approved
by the R&D Institute of the Russian Air Force, flight
management system VISP-97 is recognized as the
best system adopted fo supply the Armed Forces of
the Russian Federation.

The increased volumes of the information received
by the Flight Management Personnel as well as tight
time to reach a decision especially in difficult cases
may lead to wrong decisions since the personnel can-
not handle with significant incoming information.
Therefore, the next challenge implemented by the
Vector specialists is to develop systems being recog-
nized as intellectual support systems aimed to reduce
the uncertainty of the Flight Management Personnel
in decision-making as much as possible providing full
aufomation of ATC processes as well as continuous
monitoring of crew efficiency.
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ESHHH

Oryn «U3HKN»

Poccus, 107996, Mockga, yn. WenkuHa,
A.42,c1p. 1,2

Ten.:+7 (495) 631-82-89

Pakc: +7 (495) 631-93-24
tsenki@roscosmos.ru

www.tsenki.com

TsENKI State Company
42/1,2 Schepkina st.,
107996 Moscow

Russia

Phone +7 (495) 631-82-89,
Fax: +7 (495) 631-93-24
tsenki@roscosmos.ru
www.tsenki.com

HA 3EMJIE U B KOCMOCE

LleHTp 3KcnnyaTaLumM 06beKTOB Ha3eMHOW KOCMUYECKON MH(PACTPYKTYPbI
(USHKW) co3maH npu POCCMICKOM KOCMMYECKOM areHTCTBe B 1994 T.
C LleNbl COBEPLIEHCTBOBAHWA W Pa3BUTUS HA3eMHON KOCMUYECKOI
UHbpacTpyKTypbl Poccuitickoin depepaumn ans okasaHus ycayr B cdepe
KoCMunyecKon aeatenbHocTn. CeroaHn 6e3 ero HeNnoCpeaCTBEHHOrO y4acTus
He 0OXOANTCA HU OAMH POCCUACKMUIA KOCMUYECKWUIA NPOEKT, HU OAMH 3anycK

C KOCMOo4poMmoB.

Pacnopsennem [pasutenbctea Poccuit-
cKon ®epepauum ot 5 nioHa 2000 1. N2 770 p
LI9HKW 6bin npeobpasosaH B hefepanbHoe
rocyfapCTBeHHOEe yHUTapHoe npejnpusatue
«LleHTp 3KkcnnyaTauum o6bHEKTOB Ha3eMHOM
KOCMWUYECKON UHPaCTPYKTypbl», AMPEK-
TOpOM KoToporo Gbin HasHaueH A. C. dape-
eB. C y4étom paclumpeHuns cdepbl feaTenb-
HOCTW MNpeanpuATMe PpeopraHn3oBaHo W
MMeeT B CBOeM cocTaBe ununansi: «Hay4yHo-
nccnesoBaTeNbCKUA MHCTUTYT NPUKNaZHON
MexaHVKu nmeHn akagemunka B. WN. KysHe-
LoBa», «Hay4yHo-uccnepoBaTeNnbCKUn UHCTU-
TYT CTApTOBbIX KOMNNeKcoB nmenu B. I1. bap-
MUHa», «Kocmnyecknin ueHTp ,,HOXHBIN Y,
«KoHCcTpyKTOpCKOE 6t10po »MoTop“y,
«KoHCTpyKTOpCKOE ~ 6lOpo  TpaHCMOpTHO-
XMMUYECKOTO MaLUMHOCTPOeHMs», «HayyHo-
npou3BoacTBeHHan hupma ,KocmoTpaHc“y,
«LleHTp NUKBMAALUN MEXKOHTUHEHTANbHbIX
Gannuctnyecknx paket», «LUIHKU — TKL»,
«U3HKWN — Ceep», «U3HKWN — Apcenan»,
«LIHKWN — CeBepo-3anaa».

OCHOBHble  HanpaBneHus
YN «U3HKN»:

® npoBefeHune Hay4yHoO-UccneaoBa-
TENbCKMX U OMbITHO-KOHCTPYKTOPCKMX paboT
(HWOKP) no coBepLieHCTBOBaHMIO 1 pa3Bu-
TUIO HAa3EMHOW KOCMUYECKON MHbpacTpyK-
Typbl; €AMHON TEXHUYECKON NONAUTUKM B 06-
NacTu CO3AaHusA, MOAEPHMU3ALMMN U IKCNNY-
aTtaumy 06BHEKTOB Ha3eMHON KOCMUYECKON
WHPaCTPYKTYpPbl;

® COBEpLUEHCTBOBAHWE W MOAAEPHKAHUE
Ha COBPEMEHHOM TEXHNYECKOM YPOBHe poc-
CUNCKUX paKeT-HOCUTeNeN, pa3roHHbIX 61o-
KOB, ABWraTeNlbHbIX YCTAHOBOK W CUCTEM
ynpaB/ieHUa CPeACTB BbIBEAEHUSA;

® nnaHupoBaHue u obecneyeHue 3any-
CKOB KOCMMWYECKWX annapatoB B WHTepe-
cax 060poHbI M 6e30MacHOCTU rocyaapcTea,
BbiNonHeHWe PepepanbHOM KOCMUYECKON
nporpammbl Poccuu, nporpamm mexayHa-
POAHOro COTPYAHWYECTBA U KOMMEPYECKMX
NPOEKTOB;

® co3jaaHue,

AEATENbHOCTU

0Tpa60TKa, npon3BoOA-
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AnekcaHpap ®PapeeB, reHepanbHblii anpektop OIYM «LU3IHKU»
Alexander Fadeev, Director General of TSENKI State Company

CTBO, UCMbITAHUS, aBTOPCKUIA U rapaH-
TUWAHBIA HAA30p 3@ TMPOCKOMUYECKU-
MU nNpubopamu U UX dNEeMeHTamu, a
TaKXe cucTemamu, NMoCTPOEHHbIMU Ha
MX OCHOBE;

® ocTaBKa KOCMMWYECKUX CPeAcTs,
obopyaoBaHMA U matepuanos ans obe-
CNeYeHns HU3HeAeATeNbHOCTU KOCMO-
OPOMOB;

® pas3BuTUE CPEeACTB CBA3U U UHbOP-
maTtusauum B UHTepecax ®PepepanbHo-
ro KOCMUYECKOro areHTcTea u obecneye-
HMe 06BbEKTOB Ha3eMHOMN MHDPACTPYKTY-
pbl KOCMOAPOMOB BCEMM BUAAMMU CBA3M
N TENEKOMMYHUKaLWI;

® ocCTaBKa, XpaHeHWe W NOArOTOBKaA
KOMMOHEHTOB PaKeTHOro TOM/INBA;

e ofecneyeHne  3INEKTPOMArHUTHOM
COBMECTUMOCTU CPeACTB CBA3M U BblUMC-
NUTENbHbBIX CPeACTB;

® BbIGOP M 060CHOBAHME HOBbIX TPACC
3aMnycKoB KOCMMYECKUX annapatoB U
paloHOB NajeHUs OTAeNsiemMblX 4acTei
paKkeT-HOCUTenew;

® B3aWMOAENCTBME C OpraHamu 3aKo-
HOAaTeNbHOW W WCMONHMTENbHON Bna-
¢ Poccuiickon ®epepauum, cTpaH-
yyactHuy CHT, cybbektos P®, MuHu-
cTepcTtBoM 060poHbI PD, 3apybexHbimu
napTHepamu Npu NJaHMPOBaHUK U pea-
NN3aLUM KOCMUYECKIUX NPorpamm.
BbiCOKME COBpeMeHHble TexXHOJIOTUu
LOHKW, TBOpYeCKMin MOMCK ONTUMaIb-
HbIX pelleHui - BCE HanpaBNeHO Ha
NoBbIlIEHUEe KayecTBa OKa3biBaeMbIX
ycnyr Ha 3emiie U B KOCMoce.



AEROSPACE INDUSRTY

ON EARTH
AND IN SPACE

The Centre for Ground-Based Space Infrastruc-
ture (TSENKI) was established under the Russian
Federal Space Agency in 1994 and assigned to
improve and develop ground-based space in-
frastructure of the Russian Federation and to
render services in the space sphere. Today the
Centre participates in all Russian space projects
and takes part in every space launching.

In accordance with the decree No 770-r of the Government of the
Russian Federation of 5 July, TSENKI was transformed into the
Centre for Ground-Based Space Infrastructure State Corporation;
Alexander Fedeev was appointed its director.

After the expansion of its field of activity the enterprise was
reorganized and nowadays has the following branches: V. I.
Kuznetzov Research Institute of Applied Mechanics, V. P. Barmin
Research Institute of Missile Complex, Yuzhny Space Centre,
Motor Construction Department, Cosmotrans Research Company,
Centre for Intercontinental Ballistic Missile Desctruction, TSENKI-
GKTs (branch of Guiana Space Centre), TSENKI-NORTH, TsENKI-
ARSENAL, and TSENKI-NORTH-WEST.

The main activities of TSENKI are the following:

- Research and development works on improvement of ground-
based space infrastructure; unified engineering policy of creation,
modernization and use of ground-based space infrastructure, and
improvement and up-to-date maintenance of Russian launchers,
upper-stage rockets, propulsion units, and launch control systems
- Planning and launch support of spacecrafts in the national
and state defence inferests, and implementation of the Russian
Federal Space Programme, as well as programmes of international
cooperation and commercial projects

- Creation, development, production, testing, and supervision of
gyro instruments and their elements, as well as systems based on
them

- Delivery of space facilities, equipment, and materials fo maintain
activity of spaceports

- Development of communication facilities and informatization in
theinterest of the Federal Space Agency and supply of the objects of
ground-based space infrastructure with all kinds of communication
and telecommunication

- Delivery, storage, and preparation of missile fuel components

- Assuring of electromagnetic compatibility of communication and
computing facilities

- Choice and justification of new launch paths for spacecrafts and
impact areas of detachable parts of launchers

- Cooperation with the legislative and executive bodies of the
Russian Federation, the CIS member countries, the constituent
regions of the Russian Federation, the Russian Ministry of Defence,
as well as with foreign partners while planning and implementing
space programmes.

Our advanced high technologies and creative search of
optimal solutions all are dedicated to improve the services
delivered on Earth and in space.
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CTPATETMN

AMutpuit Bacunbes,
rnaBHbI pejaKkTop XKypHana «3KCnopT BOOPYXeHWNit»

POHKWHI NPEANPUATUN
OBOPOHHO-NPOMBIWIEHHOTO
HOMMNJEKCA POCCIW B 2009 TOAY

LleHTp aHanusa cTpaterMin 1M TexHONOrM NOABOAWUT WUTOr CBOEro OYepeaHOro
€XEerofHoro uccnefoBaHna <«P3HKUHI NpeAnpuATUI 06OPOHHO-MPOMbILLIEHHOMO
komnnexkca Poccun». Ero uenb — MOHUTOPUHT UHAHCOBO-3KOHOMUYECKON JUHAMUKN

naupyiolwmx cyovextos ONMK.

UCTOYHUKU UHDOOPMALIUU
OCHOBHbIM MCTOYHUKOM WHDOPMaLUK AN
COCTaBNEHUs PIHKMHIA ABAATCA [AaHHblE
ou1LMaNbHbIX TOA0BbIX OTYETOB W Mpecc-
penn30B NPeAnpUATHiA, a Takke coobLieHuns
BeAyLLMX HOBOCTHbIX M3aaHuid. Kpome Toro,
B P3HKMHIE WCMOMb3YIOTCA AaHHble, KOTO-
pble NPeAoCTaBuNn camu npeanpuatma. Ha-
KoHel, B page cnyyaes Llentp ACT npuBoamnt
COBCTBEHHbIE OLLeHKMN.

CTpYKTypa p3HKMHIa BKOYAeT MHGOopMa-
UMI0 O [AEATENbHOCTV NPEANPUATUI No che-
AYIOLMM NO3NLUAM:

® BblpyyKa oT peanu3auuu (06bem npoaax);
® 06bEM yucTor NpubbInK (YObITKOB);

® [0n8 3KcnopTa B 061em 06bEME Npoaa;
® 110018 Tpa¥AaHCKOM NpoayKuum B obuiem
06bEME NPoAaN;

® CpedHecnucoYHas YMCIEHHOCTb COTpya-
HUKOB;

® CEKTOp AeATeNbHOCTU: aBUaALMOHHARA Tex-
HuKa (AT), mopckas TexHuka (MT), cyxonyT-
Has TexHuka (CT), npubopbl, o6opynosa-
Hue u anektponuka (Mp), aptunnepus (Ap),
nérkoe ctpesnikoBoe opyxue (J1ICO), TakTuye-
CKue pakertbl, 6om6bl, Goenpunacsl 1 Npo-
ume cpeacrsa nopawenus (CM), asuratenu
1 Typ6uHbI (1), CMCTEMbI NPOTMBOBO3AYLLIHOM
o6opoHsb! (MBO);

® T1un cobcrBeHHocTU: YacTHble (M4 — AO ¢
rocgoneit meHee 25 %), NPeMMyLLECTBEHHO
yactHble (MY — AO ¢ rocaoneit 6onee 25 %,
HO MeHee 50 %), NPEMMYyLLECTBEHHO rOCY-

papcteeHHble (NI — AO ¢ rocponeii 6onee
50 %, HO MeHee 75 %) M rocynapcrBeHHble
(F'—oryn/rynun A0 crocgonen 6onee 75%).
B p3HKMHI He BKNIOYAIOTCA NPeANPUATUA:

® lelMKOM paboTalouiMe B UHTEpecax
CUN AREPHOTO CAEPXMBAHWUSA WM KOCMU-
yeckux Bonck (Hanpumep, ®IYMN «BoTKWH-
ckuin 3aBog» mnam OAO «KoHuepH ,,PTU cu-
CTEMbI“»);

® CJonei rpaxaaHcKoi Boipydkm 6onee 80 %
(Hanpumep, OAO «KamA3» 1 OAO «A3»);

Mo KOTOPbIM OTCYTCTBYET UH(hOpMALMA, eCn
Mpy 3TOM HEBO3MOXHO KOPPEKTHO OLEHUTb
HeaoCTallMe AaHHbIe.

PENPE3EHTATUBHOCTb

Mo cpasHeHuto ¢ 2008 r. penpeseHTaTus-
HOCTb p3HKMHra B 2009 r. cyliecTBeHHO no-
BblCMNACh, U TOMy €CTb [iB€ OCHOBHblE NPK-
YMHBI.

1. Mbl BKAKOUYUAW B PIHKUHT [1B@ HOBbIX XOJ-
auHra — «OObefMHEHHYI0 aBMACTPOUTEND-
Hylo Kopnopauuio» (OAK) n «O6beauHEH-
HYI0 ABUraTeNecTpouTebHYI0 KOpnopaumio»
(OZK), nocuntaB ypoBeHb MHTerpayuu, po-
CTUTHYTBIA B pamKax 3TUX CTPYKTYp, AOCTa-
TOYHBIM JJ1A1 TOTO, YTOObI paccMaTpuBaTh UX
B KauecTBe efiIMHbIX IKOHOMUYECKUX CYObEK-
T0B. Yuet B paHkuHre OAK u 01K, obbeaunHs-
IOLLMX NPAKTUYECKW BCe NPeAnpuAaTUs aBna-
CTPOEHWA W ABUratenectpoeHus PP, no3so-
nun 6onee NosHO OLEHWUTb CUTYaLMIO B 3TUX
oTpacnsx.
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2. B npecce 6biav ony6ankoBaHbl 3KOHOMU-
YyecKue pesynbtatbl geatensHoct B 2009 r.
KPYNHEMWMX, HO TPAaAMLUMOHHO 3aKPbITbIX
npeanpuATUA POCCMINCKOTO NOABOAHOTO KO-
pabnectpoeHus — «CeBMalINpeanpuaTUs» 1
«Agmmpantenckux Bepdenx»’. Bmecte ¢ aaH-
HbIMU O [1eATENbHOCTM NPeanpuUATUiA HaaBo-
AHOro KopabnecTpoeHus, Kotopbie 06blYHO
eCTb B OTKPbITOM AOCTyne?, 3T0 Mo3BOAWNO
60/1€€-MEHEE TOYHO OTPA3UTb B PIHKUHTE Cy-
poctpoutensHblin cektop OMK PO,

B uenom B coctaee nepeoit ACATKN PIHKMH-
ra no uroram 2009 r., Ha Haw B3rnAf, He XBa-
TaeT TOMbKO ABYX KOMMNaHWii — Kopropawyum
«A3pokocmuyeckoe obopyaoBaHue» (KAO)
n Tynbckoro Kb npubopoctpoerus (KBM)3.
HanomHum, uyto obuwas Bbipydka KAO B
2007 r. coctaBuna 20,97 mapg py6., a Kb
B 2008 r. — 15,18 mapg py6. Ecnm 6bl 3T
KOMMaHUM NONanu B P3HKUHT, TO OHU, NOMK-
MO NpoYero, NOAHANMN Bbl HKHUI Gapbep
«BXOfi@» [ OCTaNbHbIX Y4aCTHUKOB, U B
Ton-20 mor 6bl BOWTY pa3Be YTO KOHLEPH pa-
anocTpoeHus «Bera» (Bblpyyka B 2007 T. —
4,73 mnpg py6.). Takum o6pa3om, XoTs nos-
HOCTbIO peneBaHTHOW B p3HKUHre 2009 T.
ABNAETCA TONbKO NepBas NATEPKA KOMNaHwMi
(kak no oblLeil, TaK U N0 BOEHHOW BbIpyYKe),
obuwas Bbibopka Ton-20 TakKe 61M3Ka K pe-
anbHOCTK.

CyuwecTBEHHO MOBBLICUTL  PENPE3eHTaTUB-
HOCTb P3HKMHrA B NEPCreKTUBE MOXKET no-
SIBNIEHNE B OTKPbLITOM [OCTyne OTYETHOCTU



«O6beAMHEHHON CYAOCTPOMUTE/ILHON KOPMO-
pauu» (OCK). Mpnyém penpeseHTaTMBHOCTb
B 3TOM C/lyyae MOBLICUTCA ropasfo CWMb-
Hee, Yem nocne BKNOYeHNs B p3HKUHT OAK
n OK. W peno He TonbKO B 3aKPbITOM Xxa-
paKkTepe [eATeNbHOCTU pAAa KPYMHbIX npes-
NPUATWIA CYyAOCTPOUTENBHOW U CYAOPEMOHT-
Hol oTpacneii (CTpoALMX TMBO PEMOHTUPY-
IOLMX aTOMHble NOABOAHbIE NOAKM), HO U B
0COGEHHOCTAX POCCUIACKOrO ByxrantepcKo-
ro yyeta, KOTOPbIA MO3BOAAET CYAOCTPOM-
TeNbHOMY MPEAnpUATUI0 Y4uTbIBaTb B Bbl-
pydke Kopabnb TONbKO NOC/IE OKOHYaHWUA
ero CTpouTenscTea. B utore festenbHOCTb
CYLOCTPOUTENbHBIX NPEANPUATUIA OKa3biBa-
€TCsl He[LOOLEHEHHOM B Mepuog CTpouTeNb-
cTBa Kopabns v nepeoLeHEHHON nocne ero
cpaun. lMNpepcrasnsetcs, yto B pamkax OCK
3ToT «Byxrantepckuin acdekT» crnagutcs,
a B NepcneKkTMBe Koprnopauus 1 BoBce mne-
penaét Ha MCHO.

OCHOBHbIE OCOBEHHOCTHU
2009 roaA

1. NMpowusowwno pes3Koe yBeNNYEHUE COBO-
KYNHOI BbIpYYKM npeanpuatnii Ton-20 (Ha
31,9 % ao 551,6 mapa py6.). 310 cBA3aAHO
Kak ¢ BKMoyeHvem B paHkuHr OAK n OJK
(KoTopble BKNKOYAOT rpaxaaHcKMe Komna-
HUW), TaK 1 C POCTOM CPeAHero4oBoro Kypca
Aonnapa (a MHorve oTeyecTBeHHble KOMMNa-
Hum ONK go cux mop moayyarT 3HauuTeNb-
HYIO OO BbIPYYKU OT 3KCNOPTA).

2. DaKTn4yecKkne NPOM3BOACTBEHHbIE MOKa3a-
Tenn poccuinckoro ONK ocranucs B 2009 .
Ha NpeXHem ypoBHe WAW faxe HEeCKONbKO
yxyawunucob. Haubonee nosuTMBHYK 3KO-
HOMUWYECKYIO 1 MPOU3BOACTBEHHYIO AUHAMU-
Ky AEMOHCTPUPYIOT CerofHs TonbKo «BepTo-
nétbl Poccum», 4to 06YCNOBNEHO Hanuumem
cTabunbHOro 3apybexHoro cnpoca Ha Bep-
TONETHI cemenctea Mu-17, a TaKe pocTom
BHYTPEHHUX 3aKynoK 60eBbIX U TpaHCNopT-
HbIX BEPTONETOB B PO.

3. beccnopHbIMU nuaepamMu p3HKUHFA No
06bEMY BOEHHOI BbIPYYKU ABNAIOTCA KOH-
uepH MNBO «Anma3s — AHteii» 1 OAK, 3a HUMK
¢ 60/blWIMM OTPLIBOM CEAyloT BCe OCTasb-
Hble Y4YacTHUKW. JIuaepbl pPIHKUHIa UMerT
xopowo cH6anaHCMpOBaHHYIO CTPYKTYpY AO-
XOAOB MO NMHWM 3KCMOPT / BHYTPEHHWIA
pbiHOK. OaHako ecnn B cnyvae «Anmasa —
AHTeA» peyb UAET NOYTU UCKNIOYUTENBHO O
paboTtax B pamkax rocobopoHsakasa (I03),
10 B cnyyae ¢ OAK nmeroT MecTo TaKKe BHy-
TPEHHMeE 3aKa3bl Ha rpa¥AaHCKylo aBuartex-
HUKY.

4. B uenom no ebibopke B 2009 r. Habnoaa-
eTCcA CMelleHne B NONb3y BHYTPEHHUX 3aKa-
30B. JTO CBA3@HO Kak ¢ poctom 03, Tak n ¢
YMeHbLUEHWEM 3KCMOPTHbIX NocTaBoK. Pak-
TMdecku O3 AN MHOrMX 06OPOHHBIX KOM-

naHuin P® B nepuog Kpusmca ctan «cnaca-
TeNbHbIM KPYTrom».

AHAJIN3 MO OBLUEN BbIPYYKE
(TABJIULIA 1)

CoBOKynHas Bblpy4ka npeanpuatnii Ton-20
B 2009 r. yBenuuunach go 551,6 mapg pyb.
no cpaBHeHuio ¢ 418,3 mapa py6. rogom
paHee. Mpupoct cocrasun 31,9 %, a ¢ no-
npaBkon Ha uHdnaumio — 23,1 %*. 310 pe-
KOPAHbIA MOKasaTeNb 3a BCIO UCTOPUIO CO-
CTaBMIEHNA PIHKWHra, OfHAKO CTONMb 3Ha-
UUTENbHBIA POCT BbIPYYKU OOBACHAETCA He
CTOIbKO peanbHbiM POCTOM NPOU3BOACTBA,
CKOJBbKO APYTMMU NPUYMHAMMU:

e B cocraBe OAK n O[JK, BnepBble BKi0-
YéHHbIX B aHanu3 B 2009 r., npucytcTeyer
pAL KOMNaHWI, KOTOpble paHee He BXOAMAN
B P3HKUHT 13-3a2 HEOCTaTOYHOW BbIPYYKM 1/
WNKW rpaxaaHcKon cneumanusaumu. B kave-
CTBE NpUMepa TaKMX KOMNaHWN MOXHO Npu-
BECTU yNbSHOBCKUI «ABKacTap» u BACO, no-
Ka3aTenn KoTopbIX Tenepb 3aCHUTLIBAIOTCA B
p3HKuMHre B ob6uiei ctatuctuke OAK.

® 3HauMMmylo [0 BbIPYYKM  pOCCUI-
ckuin OTK fo cux nop nonyyaer 3a CHET IKC-
nopta. OaHako B 2009 r. cpefHeroAoBoWn
Kypc pybns K ponnapy Bbipoc ¢ 24,89 no
31,76 py6. B utore npu conoctaBUMbIX IKC-
NOpTHbIX NocTaBkax 2008 1 2009 rr. «pyoné-
Basf» Bblpy4yKa OT 3apyOexHbiX MOCTaBOK B
2009 r. oKasanach CyLLeCTBEHHO BbiLLe.
Takum 0bpa3om, peanbHblil pocT NPon3BOA-
ctBa Ton-20 3HayuTeNbHO MeHblUe, a BO3-
MOXHO, 1 BOBCe OTCyTCTBYeT. KaK BUAHO n3
Tabamubl 1, ¢ yy4étom unbnauum y OAK Bo-
o6uie He GbINO POCTa BbIPYYKU, @ Y KOHLLEp-
Ha MBO «Anmas — AHTeil» aaxe Habnoaa-
NOCb CHUXeHue. M3 KoMmnaHuin nepBon ns-
Tépku (hopmupytowmnx vyte bonee 70 %
obuieit Bbipyuyku Ton-20) peanbHblii pocT
nokasanu Tonbko OJK n «Beptonérsl Poc-
cumx». OTYaCTM 3TO CBA3AHO C TEM, YTO 3TK
KomnaHum obecrneyeHbl He TOMbKO BOEH-
HbIMU, HO W TPA¥AaHCKUMM 3aKasamu, npu-
4yem B OT/M4YMe OT «YpanBaroHsaBoaa», Tpa-
AMLMOHHO paboTalolero B OCHOBHOM Ha
OAO «PX/1» (KoTopoe ¢ HacTynneHuem Kpu-
31ca COKpaTuno cBou moTpebHocTH), ABU-
ratennucTbl U BepPTONETYMKM He 3aBUCAT
OT OZIHOTO MoKynaTens?®.

06 3KOHOMUYECKUX Npobnemax B OTPAcIn B
2009 r. TaKKe CBUAETENbCTBYET 60/blIOE KO-
NN4YecTBo y6bITKOB. /3 nepBbIx NATU Komna-
HWI ToNbKO «BepTonétel Poccum» nokasanu
npubbinb. «Anmas — AHTe» AaHHble 0 npu-
6binsAx/ybbITKax He obBHapoaoBan, 4To He-
06bI4HO, CKOpee BCero, 370 rOBOPUT O TOM,
YTO AeATeNnbHOCTb KoHLepHa B 2009 r. Takxe
6bina yobITouHom. Y6biTkn OAK 1 O[K obbsic-
HAKTCA MHTerpaumen B COCTaB Kopnopauum
B 2009 r. HOBbIX KOMNaHWI ¢ 60MbLWION A0N-
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roBou Harpyskoii (Hanpumep, PCK «Mul» u
CamMapCKMUX MOTOPOCTPOUTENbHBIX Mpeanpu-
ATUN), a TaKKe HeobXoANMOCTbI0 UHAHCK-
poBatb MmaclwrabHeie HNOKP no HoBbim npo-
ayktam  (Mctpebutens nNATOro MOKONAeHMs
T-50, rpaxpaaHckmuin camonér SSJ-100, aswu-
ratenb SaM-146). Ha atom doHe «Beproné-
Tbl Poccum» BbIrAaaT Hanbonee ctabunbHOM
KomnaHuen otevectBeHHoro OMK, u Takoe
nooXeHne, 04eBUAHO, COXPAHUTCA KaK Mu-
HUMYM [0 TeX MOp, NOKa He 3aKOHYNTCA KU3-
HEHHbI UMKN BepTonéTos Mu-8/17.
[ocypapcTBeHHble NpeanpuATAA  NpuHec-
m B 2009 r. nopsaka 90 % obLiet BbIpyYKY
Ton-20, yto conoctaBMMO € ypoBHem 2008 .
(cMm. pucyHok 1). Pe3kuit pocT «rocymap-
CTBEHHOW» BbIPYYKM Obln 3aDMKCMPOBAH B
2008 r. 1 6bin 06ycNoBNEH CO3AaHNEM rOCY-
JapCTBEHHBIX 060POHHbIX XONANUHIOB U NPO-
BOAMMOW B CBA3M C 3TUM HauMoHanmsauunemn
YacTHbIX KomnaHuii («Mpkyt», YMMO, HMO
«CatypH» 1 apyrux). KpynHble YacTHble cob-
ctBeHHuKn B OMK, no cytu, octanucb ToNb-
KO B HaABOAHOM KOPabnecTpoeHnu 1 B Npo-
13BOACTBE NErKON OPOHETAHKOBOMW TEXHUKU.
Mpwu 3TOM, UCXOAA U3 NocnesHen MHbopma-
umn, «O6beAMHEHHAs NPOMbILWIEHHAs KOp-
nopauus», Kotopas KoHTponupyer Ceep-
Hyto Beptb 1 bantuiickuin 3aBoa, Hamepe-
Ha NpoAaTb 3TM NPeANpPUATUA rocyaapcTay®.
Mpouecc cO3AaHUA TOCXONAMHIOB, KOTO-
pble, KaK GbiN0 OTMEYEHO Bbille, BKIKYAKOT
U TPaXAaHCKMe NpeAnpuaTvs, Takke 06b-
ACHAET Pe3KWUN POCT AONN «TPAMAAHCKOW»
BbIpy4Yku Ton-20. B 2009 r. oHa ysBennuu-
nacb Ha 8,8 % u coctaBuna 29,5 % (cm. pu-
CYHOK 2).

[lona BHyTpEHHEro pbIHKa B COBOKYMHOM Bbl-
pyyke Ton-20 pacTéT ye HECKONIbKO NeT noga-
pAa — B 2009 r. oHa yBennumnacb Ha 11,9 %
(8 2008 r. — Ha 7,5 %) u cocTtaBuna 60,4 %.
370 ele pa3 CBUAETENbCTBYET O pocTe ponun
roco6opoH3aKasa Ans POCCUIACKMX npej-
npusTnid OMNK, 4To 0COBEHHO BaXHO B Nepu-
of Kpusunca. OgHako, HeCMOTPA Ha Hanuyne
3TOro TPeHAa, 3KCMOPT NPOfOMKAEeT Urpatb
BECbMa 3HaYMTENbHYIO PO/ib B 0BecneyeHnm
(bMHaHCOBO-3KOHOMMYecKoro  Gnaronony-
YK OTEYECTBEHHbIX 06OPOHHbIX KOMNAHU.
O6uwas cbanaHCMpOBAHHOCTb  MUCTOYHU-
KOB BbIpy4kMn poccuickoro OMK npowunnto-
CTpUpoBaHa Ha pucyHke 3. Kak mMoxHo 3a-
MetuTb, B 2009 r. KOMNaHuM npeumylie-
CTBEHHO OPUEHTUPOBANNCb HA BHYTPEHHWI
PbIHOK, @ UMeHHO Ha rocobopoH3akas (F03).
OueBMAHO, 3TO CTaNO CNEACTBMEM HACTYNWB-
Lero B NPOMbILWNEHHOCTW Kpu3nca, rae M03
Ae-haKTo BbICTYNUA OSHUM U3 MHCTPYMEHTOB
rocnoaaepxku. Mexay Tem nuaepbl PIHKMH-
ra [emoHCTpupyloT 6onee-meHee cbanaH-
CMPOBAHHYIO CTPYKTYpPY LOXOAOB MO JMHWK
3KCNOPT / BHYTPEHHUIA PbIHOK. «AnMasy —
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Octanbhbie (M MY 1Y)
Others (SM, PM, P)

rOCy,ElapCTBeHHbIe KOMNaHun
State

33,2 34,3 38,0 9,0 7,6
66,8 65,7 62,0 91,0 92,4
2005 . 2006 1. 2007 . 2008 . 2009 .

PucyHok 1. PocT gonv «rocynapcTBeHHOM» BbIpy4YKU B 00LLel
Bbipyuke Ton-20 (B npoueHTax). Uctoununk: LleHtp ACT
Figure 1. Revenue Obtained from SDO in Top-20 Total Revenue
Dynamics. Source: AST Centre

BbipyuKa o1 peanusauun MNBH
Defence production revenue

BbIpy4Ka 0T peanu3aumnm rpaxaaHcKon NpoAyKLUm
Civil production revenue

79,3 77,0 80,0 79,3 70,5
20,7 23,0 19,9 20,7 29,5
2005 . 2006 1. 2007, 2008 . 2009,

PucyHok 2. PocT fonn «rpaxAaHcKoi» BbIpyuKu B obwwen
Bblpyyke Ton-20 (B npoueHTax). McTouHuk: LleHTp ACT
Figure 2. Revenue Obtained from Civil Production in Top-20
Total Revenue Dynamics. Source: AST Centre

BHYTpeHHWI pbIHOK
Domestic market

SkcnopT

Export
33,2 34,3 38,0 9,0 7,6
66,8 65,7 62,0 91,0 92,4
2005 . 2006 1. 2007 . 2008 . 2009r.

PucyHok 3. PocT 011 ,0X0A0B OT BHYTPEHHEr0 pbiHKa B
o6wen Bbipyyke Ton-20 (B npoueHTax). UctouHuk: LieHtp ACT.
Figure 3. Revenue Obtained from Domestic Market in Top-20
Total Revenue Dynamics. Source: AST Centre

HOBbI OBOPOHHbINA 3AKA3 CTPATEFMW | 04 | CEHTABPb "10

AHTEI0» la¥e YAanoChb [OCTMYb B 3TOM OTHOLWEHUW HeKoero uaeana (u3-
BECTHO, YTO KOHLEPH AaBHO 3arpyxeH pabotoii no 3PC C-400 ans MuHo-
60poHbl PO). NckntoyeHnem 34ecb MOXKeET ciyxuTb Tonbko OAK, ans Ko-
TOPOI POCT BHYTPEHHMX paboT B 2008—2009 IT. CBA3aH C KOHBIOHKTYP-
HbIM BCMIECKOM — eMHOBpPEMeHHOI 3aKkynKoin BBC P® 31 ucrtpeburens
Mwul-29 CMT/YET, oT KoTopbix paHee oTkaszancs Amkup. OgHaro Gyayuuit
nposan B 03 Kopnopaunn MoryT KOMMeHCUpoBaTb PacTylime NoCTaBKu
rpaxaaHckoii aBnatexHuku (SSJ-100, AH-148), n B nepcnektuse OAK, Be-
posATHO, nepemectutcs B kBaapar | 6o IV. B cBoto oyepesb, YB3, ove-
BUJHO, B CKOPOM BpemeHU nepemecTtutcs B kBaapar IV, yuntbiBas ckopoe
3aBeplleHne KPYNHOro TaHKOBOrO KOHTpaKTa ¢ VHamei, Bo306HOBNEHNE
3aKa30B PX/ B npexHux 06bEMax, a TaKKe BbiCKa3biBaHUe 3amecTuTte-
N MuUHUCTPA ob6opoHbl PO Bnagumupa MonoBKUMHA O HamepeHuu npe-
KpaTuTb BHYTPeHHMWe 3aKynku TaHkos T-90 u ¢mnaHcuposaHue HMOKP no
nepcneKTMBHOMY TaHKY «0OBbEKT 195»7,

AHANN3 N0 BOEHHOM BbIPYYKE (TABJIULLA 2)
BoeHHas BbIpyyKa npeanpuaTtuii Ton-20 8 2009 r. BbIpocna no CpaBHEHIO
¢ o6Lein He3HaunuTenbHO — Ha 16,7 %, Ao 389 mapa py6. (B 2008 r. npu-
pocT coctaBun 15 %). 3To NOATBEPKAAET NPEANOOKEHUE O TOM, YTO POCT
obuyeit Bblpyuku Ton-20 6bin 06ycioBNEH BO MHOTOM Gnaroaaps y4érty pe-
3yNbTaToOB rpayaaHCcKux npeanpuatui, sxoaawmx B OAK n OJK. Mpume-
yatenbHo, yto O[IK, 3aHMMatoLWas TpeTbio MO3NLMI0 B 06LLEeM PIHKUHTe, B
BOEHHOM Hax0AMTCA NINLLb Ha LWEeCTOM MECTE, MOCKONbKY OCHOBHOM 06BEM
eé pabot — 310 rpaxaaHcKMe 3aKasbl (B TOM yucie B MHTepecax Hedrera-
30BOM NPOMbILIEHHOCTH).

beccnopHbiM nvaepom no BOEHHOMY NPOW3BOACTBY YXe MHOMO feT AB-
nsieTca KoHuepH NBO «Anmas — AHTeit». B 2009 r. k Hemy npubnusunacb
OAK, a 3a HUMHU, KaK 06bI4YHO, C 6ONBLLMM OTPLIBOM CeAYIOT BCE OCTallb-
Hble y4acTHUKKU. OCHOBOM 3KcnopTa «Anmasa — AHTes» B 2009 r. npeano-
NOXWTeNbHO ABAAeTCA noctaBka napTtum 3PC C-300MMY2 B Kutai®. B pam-
Kax 03 n3BecTHO, 4TO KOHLepH nepeaan B 2009 r. B Boicka MBO Poccum
BTOpOW cepuitHbln anBun3noH 3PC C-400, a TakKe HEKOTOPOe KONNYeCcTBO
3PC «Top-M2»°.

OAK B 2009 r. noctaBuna Ha 3KcnopT 41 uctpebutens cemeiictea Cy-30:
20 B MiHauto (nBa roToBbIX 1 18 MalLMHOKOMNNEKTOB), 14 B Amkup, 6 B Ma-
nansuio u 1 B iHaoHesuto. B BBC P®, nommnmo ynomsiHyToro Bbile 31 uc-
Tpebutens Mul-29, 6binm nepesaHbl ABa HPOHTOBLIX GOMOGAPAMPOBLLMKA
Cy-34, NOCTpOEHbI TPU y4e6HO-TPEHNPOBOYHbIX camonéTa AK-130 (daktu-
yeckas ux nepegaya BBC 6bina nponsseseHa B pespane—mapte 2010 T.),
npoBeAeHa moaepHuzauus 6ombapanposinkos Ty-160, Cy-24M, uctpe-
6uteneit Cy-27, Mul-31 u apyrux camonertos. Takke OAK Bena HOKP no
uctpebutento naToro nokonenus T-50.

Kopnopauus «TakTnyeckoe pakeTHoe BoopyxeHue» (KTPB), KoTopas 3a-
HANa TPeTbo MO3MLMI0 B BOEHHOM P3HKUHIE, NperMyLLecTBeHHO NoCTaBs-
nAana aBMaLMoHHOE BOOpYXeHue. [py 3ToM Ans Kopnopauun «orpomHoe
noNuTMYECKoe N MopanbHoe 3HaveHne»'® nmeno yesennyermne M03. Vimen-
Ho 6naroaaps BHyTpeHHemy 3aka3y KTPB ynanoch yaepiatb BbIpyuKy Ha
YPOBHe NpezblAyLLero roaa, 0fHaKo yunTbIBasi, YTo peHTabenbHOCTb 3aKa-
308 B pamkax 03 HKe, 4em y IKCMOPTHBIX KOHTPAKTOB, YKCTas NpUGLITb
Kopnopauuu ynana'l. Cpean nepcneKkTMBHbIX 3KCMOPTHLIX PbIHKOB FeHAM-
pekTop Kopnopauun bopuc O6HocoB BbiaenseT BoeTHam. PoiHOK Kutas,
No ero MHeHuto, 6/M30K K HacbIWeHUIo, @ Ha pbiHKe VHAMK GbICTpO BO3-
pacTtaeTt KOHKypeHLus.

«BepTonétbl Poccuu», 3aHABWIKME 4yeTBEPTOE MeCTO, Npowu3Benn B
2009 r. onA pOCCMINCKMX U MHOCTPaHHbIX 3aKa3uynkos 183 BepTonéTa Bo-
€HHOTO0 M rPaXAaHCKOro HasHavyeHus (No cpaBHeHuio ¢ 169 BepToné-
Tamu B 2008 r.)!2. Jlugepom ctan KasaHckuii BepTonéTHbIi 3aBog (85
BEPTONETOB), 3@ HUM cneaytoT YnaH-Ya3HCKWIA BepTonéTHbin 3aBog (60),
«PoctBepTon» (15), Kymeprayckoe AMM (13) u AAK «Mporpecc» um. Ca-
3blkMHa (10). Mopsaka 120 BepToNETOB YN0 Ha 3KcnopT'. /3BecTHo
0 NnocTaBKax BepTONETOB cemeictea Mu-17 B Adranucrax (13), Asep-



6anpxaH (6), MpaH (5), Bonueuio (He meHee 2) 1 apyrue CTpaHsbl.
[naBHbIM COObITMEM HA BHYTPEHHEM pbiHKEe cTana nepeaada BBC
nepBbIX AECATU CepUiiHbIX 6oeBbix BepTonéTos Mu-28H nponseoga-
cTBa «PoctBepTona.

[laToe mecto y «YpansaroHsasoaa», NPOAYKUUA KOTOPOro — TaHKK
T-90C — yxe Tpetui rop noapAn COCTaBiseT OCHOBY POCCUICKO-
ro akcnopta BBT ans cyxonytHbIx cu. B 2009 r. MHauu 6bino nepe-
aaHo ao 100 rotoBbix TaHKOB T-90C 1, BO3MOXHO, eLlé HeCKONbKO
LECATKOB MaLIMHOKOMMNIEKTOB Ans Ux c6opku. Poccuiickas apmus
B 2009 r. 3akynuna 63 HOBbIX TaHKa T-90A 1 moaepHusMpoBana
Ha YB3 okono 40 taHkoB T-72b fo yposHa T-72BA, ana MuHuctep-
cTBa 060POHbI U3rOTaBAMBANUCL TaKKe BPOHUPOBAHHbIE PEMOHTHO-
3BaKyaLMOHHble MalunHbl BPIM-1.

OAK n MMIMN «CantoT» 3aHANN COOTBETCTBEHHO LUECTYI0 U BOCb-
Myto no3uyumu. OCHOBa MX BOEHHOW BbIPYYKM — 3TO aBuMagBurarte-
am ANl-310 ans uctpebutenein Cy-30. NMomumo asuratenen, KoTo-
pble NOCTaBAANNCH B pamKax TpaHchepToB camonéToB (ynomsHy-
Tbl BbllE), PEANU30BbLIBANINCG U OTAE/bHbIE IKCMOPTHLIE KOHTPAK-
Tbl. «Caniom» B 2009 r. NoCTaBWA NO OTAENbHBIM KOHTPaKTam npeg-
nonoxutensHo 122 asuratens AJl-31OH ansa kutaiickmnx uctpedure-
neit J-10. A HMO «CatypH» (BxoauT B OAK) npogomxuno pa3paboTky
asuratens AJl-55M ans MHAWIACKOTO y4e6HO-TPEHUPOBOYHOIO CamMo-
neta HJT-36. YBenuunnucs pabotbl no rocobopoH3arasy, B 0CHOBHOM
B PaMKaXx «CaMOJIETHbIX» KOHTPAKTOB.

«CeBMalnpeanpuates», peanusyoliee rnasHyo nporpammy BM®
P® — cTpoutenbCTBO pakeTHbIX NOABOAHbIX KpecepoB cTpatermye-
cKoro HasHaveHus (PMKCH) np. 955, 3aHAI0 B BOGHHOM P3HKMHre
ceabmoe mectot4. B 2009 r. «CeBmallu» Hayan 3aBOACKNE UCMbITa-
Hua ronosHoro PMKCH «Hpun lonropykuin» np. 955, coBepLms-
Wero B MIOHEe NepBblii BbIXOA B Mope. Takxe Obli 3aBepluéH cTa-
neNbHbIN Nepuoj, CTPOUTENbCTBA MHOTOLLEIEBOM aTOMHOM NOABO-
aHoi noaku (AMJT) np. 885 «CeBepOABUHCK» U 3aN0XeHa OAHOTUN-
Hasn AlNJT «Ka3aHb».

O BHewwHe3KkoHomunyeckon aestenbHocty BIK «HMO mawmnHocTpoe-
HUsi» (DEeBATOE MECTO) XOPOLIO U3BECTHO — 3T0 paboThl ¢ UHamnen B
pamkax CI BrahMos. Mo cnoBam pyKOBOACTBA KOMMNAaHWUK, 3KCNOPT
npuHocut «HMOMmaw» okono 40 % Bbipy4ku®®. Takwe B 2009 r. no-
nyyuna passuTMe nporpamma 6eperoBoro npoTMBOKOpabenbHoro
paKeTHOro Komnnekca «bactmoH» ¢ paketamu «fXOHT» — MO OAHO-
My KoMnneKcy 6bi1o usrotoeneHo ans BM® Poccum n ans BbeTHa-
Mma (thakTyeckas nocraeka nocnegHero Gbina Npov3BeaeHa BECHOM
2010r.). YuutbiBas npoduns paboTbl NPeANpUATUAS — CO3AaHNE MEX-
KOHTUHEHTaNbHbIX BANMNCTUYECKMX PAKEeT, a TakKe NPOTUBOKOPA-
6e/bHbIX paKeT, 0CHOBHble paboTbl B pamkax 03 He adbulumpytoTcs.
LIC «3BE304Kax» (necatoe mecto) nepeaan 8 BM® P® B 2009 r. mop-
CKOM TPpaHCNopT BOOpyXeHNUsa «3B&3a04ka» np. 20180. OyepepHan
mogepHusuposarHaa [3MJ1 np. 8773KM BMC WHaumn, ovyeBugHo,
6yner nepefaHa TonbKo B 2011 .

B 3aknoueHne OTMETMM He monasLive B NepBYD AECATKY KPYMHble
npeanpusTUs HaABOAHOIO KOpPabnecTpoeHUs 1 NErKOro GpoHeTaH-
KocTpoeHus. CeBepHas Bepdb 3asBuna y cebs B OTYETHOCTH 0 6oAb-
LWew Aone 3KCNOpTa, OfHAKO YYMTbIBAS, YTO O MOCTABKAaX BOEHHbIX KO-
pabneit Ha 3KcNopT He coobLLanock, peys, BUAMMO, UAET O rpaxaaH-
CKMX 3aKa3ax. BoeHHo-mopckomy tnoty PO takke Bepdb He nepe-
Aana B 2009 r. HU 0AHOro KpynHOro Kopabns (cTpouT KOpBETHI Mp.
20380 u dperartbl np. 22350). MC3 «AHTapb», B CBOW 04epesp, Ha-
KoHel, 3aBeplwnn ans BM® PO mHoronetHee CTpoMTENLCTBO CTOPO-
eBoro Kopabns np. 11540 «fApocnas Myapblii». OfHaKO NOCTaBKM
¢hperatoB np. 11356M, KoTopble cTposTcsA Ans ViHaum, nnaHupyetcs
HayaTb ToNbKo ¢ 2011 r.

Mpon3BOACTBO NETKON OPOHETEXHWKM W apTUANEPUM NO CBOWM
maclwtabam CUAbHO YyCTynaeT aBWa-, CYAO- W TaHKOCTPOEHMIO.
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TMnoTeTMYecKUin XonauHr B 310i oTpacan (o6beanHeHne Ap3amaccKo-
ro MalWWHOCTPOUTENbHOTO 3aBoAa, «MOTOBUANXMHCKMX 3aBoa0B» U Kyp-
raHCKOro MalMHOCTPOUTENBHOTO 3aBoaal’) 3aHsn 6bl B 2009 r. aeBATyIO
nosuumio. OCHOBHAA 3arpyska 3TWX NpeanpuaTuii o6ecnevnBaeTcs BHy-
TpeHHum 03. Nckntovennem moxet ctatb Tonbko KM3, npoussogaimi
BMT-3 1 Beaywmii ceryac neperoBopbl 0 MOAEPHM3aLUN KPYNHOW nap-
TAW 3TUX MAWWH AN BOOPYKEHHBbIX cun OAS8. lonroxaaHHbIA KOHTPaKT
¢ Mpeumeit Ha nocTaBky 6onee 400 BMM-3M B GnuKaiiluve rofibl BPAA
6y/eT noanucaH.

1 0AO «CeBMmall» NAaHUpyeT noayuuntb B 2009 r. YncTyto NpubbIib B pas-
mepe 1,87 mapg py6. npotus y6biTka B 1,71 mappg py6. rogom pavee //
WNTAP-TACC, 01.07.2009; Bepctu yBennyar npousBoactso // Begomoctn
(CaHkT-TeTepbypr), 06.04.2010.

2 Wmetotca B BUAy exekBaptanbHble otdetbl OAO «CeBepHas Bepdby,
OAO «bantuiickuin 3aBoa», OAO «AMYPCKUIA CyOCTPOUTENBHBIN 3aBOAY W
APYrUX NpeanpuaTuii.

3 B 2008 r. He xBaTano yetbipex NpeanpuATUn: «ALMUPaNTENCKIX Bep-
ei», UC «3BE3pgouka, MMM «Cantot» 1 KAO.

4 Mo oduymanbHbIM faHHbIM, MHbAALMSA B 2009 1. coctaBuna 8,8 %. Cm.:
cant ®efepanbHON CNyKObI rocyfapCcTBEHHONM cTaTMCTURM PO (Www.gks.ru).
> Kcratn, MOXHO 3aMeTuTb, 4TO rpaxaaHckue 3akasbol OfIK, nomumo ra-
30MepeKaynBaloLLMX YCTAHOBOK U ra3oTypOUHHBIX 3NIEKTPOCTAHLIWIA, 3TO
TaKKe ABUraTeNM AN rpayaaHCKUX BepTonéTos. Takum 06pasom, oT4acTu
pocT Bbipyukn OJK obecneyeH nporpeccom «Beptonétos Poccum».

¢ BopoHoBa T., Hukonbckuin A., TémkuH A. MNyrayes nponaet septu //
Bepomoctn, 10.06.2010.

7 TlopockoB H. TaHk no ueHe ropoaa // Bpemsa HoBocten, 13.04.2010.

& Bce [paHHble OTHOCUTENbHO BOEHHO-TEXHUYECKOrO COTPYAHMYECTBA
(BTC) Poccumn npuBoAATCA B COOTBETCTBMM CO cTaTbel: MTtorn BTC Poccun
C MHOCTPaHHbIMU rocyaapcTeamu B 2009 r. // dkcnopT BoopyxeHuid, N° 6,
2009 r. 3a 6onee noapobHoit MHtopmatmeit oTHocutenbHo BTC obpatiait-
Tecb K 3TOW cTaTbe.

°  Bce paHHble oTHocuTenbHO O3 NpMBOAATCA B COOTBETCTBUM CO CTa-
Theii: ®ponos A. MicnonHeHwe rocysapcTBeHHOro 060poHHOro 3akasa Poc-
cum B 2009 . // dKcnopt BoopyxeHui, N2 2, 2010 r. 3a 6oniee nogpobHoi
MHdopmaumein oTHocuTenbHo 03 obpaluaiiTech K 3TON cTaTbe.

10 3apseHHoe opyxkue. ViHTepBbio reHampektopa KTPB bopuca O6Hoco-
Ba // OpgHako, 15.02.2010.

1 Kak nobeautb B paKeTHoW roHKe. MHTepsblo reHaupextopa KTPB bopu-
ca O6bHocoBa // dKcnepT, 26.04.2010.

2. B 2009 r. NpoM3BOACTBO BEPTONETOB B Poccuu Bbipocno Ha 8,3 % //
APMC-TACC, 01.03.2010.

13 «Mbl LOMKHBI NpeayraabiBaTb PbIHOK, @ HE AOTOHATbL ero». VIHTepBbio
reHavpektopa «O6opoHnpomar» (KoHTponupyet «BepTonétel Poccum» 1
O[K) AHapes Peyca // Asnallopt.py, 28.01.2010.

1 Tlpn 3TOM peanbHblii 06bEM BbINONHEHHbIX paboT Ha «CeBmalle» B
2009 r. npeAnonox)uTensHo npesbicun 50 mapg py6. Cm.: OAO «CeBmalu»
naaHupyet nony4utb B 2009 r. yncTyto npmbbins B pasmepe 1,87 mnpa pyo6.
npoTuB ybbiTka B 1,71 mnpa py6. rogom paHee // UTAP-TACC, 01.07.2009.
5 Mepnseaee nocetun HMO mawwuHoctpoenus [/ WHTtepdarc-ABH,
26.10.2009.

16 «banTUNCKMii 3aBoA» B P3HKMHT B 2009 r. He nonan no npuyrHe mano-
ro 06bEMa BOEHHOT0 NPOM3BOACTBA.

7 BoeHHas Bbipy4ka KM3 B 2009 r. coctaBnsert 2,43 mapa py6., nostomy
OH He BOLLEN B BOEHHbIV Ton-20. BmecTo Hero B BOEHHOM CNUCKe NoABUCS
KpacHoropckuii 3aBoa um. 3eepesa (Mporn3BoANTE b OMTUKM) C 06LLEN BblI-
py4Koi B 3,1 mapa py6. 1 BbipyyKoii oT peanu3sauum NBH — B 2,8 mnpa pyo6.
8 Mankos [l. Poccus n OAD BeayT neperoBopbl 0 MofepHu3aummn 6ob-
wow naptum amuparckux BMIM-3 // PUA «HosocTtux», 02.06.2010.
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RUSSIAN DEFENCE-INDUSTRIAL
COMPLEX COMPANIES RANKING

FOR 2009

The Centre for Analysis of Strategies and Technologies sums up its regular yearly research “Ranking of the Russian
Defence-Industrial Complex Companies”. Its objective is to monitor the financial and economic behaviour of the

leading defence companies.

INFORMATION SOURCES

The major information sources used for ranking in-
clude annual reports and press releases of compa-
nies as well as the news of the leading mass media.
Besides, ranking used the data provided by the com-
panies themselves. And finally, in some cases AST
Centre carries out its own assessments.

Ranking directly depends on the following factors of
enterprise activity:

- Sales revenue (sales volume);

- Net profit (net losses);

- Share of exports in fotal sales;

- Share of civil production in total sales;

- Average headcount of staff;

- Activity sphere: aircraft technology (AT); marine
technology (MT); land technology (LT); instruments,
equipment and electronics (IEE); artillery (Art); small
arms and light weapons (SALW); means of destruc-
tion (MD); engines (E); air defence systems (ADS);

- Form of ownership: private (P - Joint Stock Com-
pany (JSC) with state’s share of 25% maximum); pri-
vate mainly (PM is JSC with state’s share within 25%
to 50%); state mainly (SM is JSC with state’s share of
50% fo 75%); state (S - state corporations and JSC
with state’s share of 75% minimum).

Ranking does not comprise the following enterpris-
es:

- those working for the nuclear deterrence and/or
space arms (for example, Votkinsky Plant state cor-
poration or Radio Technical and Information Sys-
tems Concern JSC)

- those with civil revenue share exceeding 80% (for
example, KamAZ JSC and GAZ JSC)

those with no data unless the missing data can be
correctly estimated.

REPRESENTATIVENESS

Compared fo 2008, ranking representativeness
significantly increased in 2009 and there are two
major reasons for that.

1. The ranking included two new holding companies,
namely United Aircraft Corporation (UAC) and Unit-
ed Engine-Building Corporation (UEC) taking into
account their infegration level being enough to re-
view these companies as single market participants.
Involvement of UAC and UEC uniting almost all Rus-
sian aircraft- and engine-building companies into
the ranking resulted in comprehensive analysis of
the situation in these industries.

2. The press reports covered the economic results
in 2009 gained by the Russian largest closed enter-
prises of the submarine-building industry, such as

Sevmashpredpriyatie and the Admiralty Shipyard.
Together with the data on surface shipbuilding en-
terprises accessible for the public, it made it pos-
sible to give a comprehensive view of the Russian
shipbuilding industry.

All in all, it seems that according to the results of
2009 the top ten lacks only two companies, namely
Aerospace Equipment Corporation and Tula Instru-
ment Design Bureau. For reference: the total reve-
nue of Aerospace Equipment Corporation in 2007
amounted to 20.97 billion roubles, while the total
revenue of Tula Instrument Design Bureau equalled
to 15.18 billion roubles. If these two companies had
joined this rating, they would have raised the bot-
tom entry limit for the rest participants, and per-
haps only Vega Radio Engineering Concern with
total revenue of 4.73 billion roubles in 2007 would
have been included into the Top-20 rating. Thus, al-
though only the first five companies seem to be fully
relevant to ranking 2009 (both in total and military
revenues), the Top-20 rating is also close to reality.
Ranking representativeness may be improved in
the future by the public access of financial report-
ing of the United Shipbuilding Corporation (USC).
In this case the representativeness will be strength-
ened even more than after the involvement of UAC
and UEC in the ranking. But the point here is not
only whether a number of large shipbuilding and
ship-repair enterprises (nuclear submarine builders
or repairers) have the closed nature of proprietary.
Russian business accounting has particularities al-
lowing a shipbuilding company to include a ship into
operating revenue only upon its completion. Even-
tually, the activities of the shipbuilding enterprises
are underestimated when building a ship and over-
estimated when the ship has been commissioned. It
seems that this ‘accounting defect’ will soon wear
off in the USC and the corporation will fall under
IFRS at all.

FEATURES OF 2009

1. There total revenue of the top 20 enterprises has
sharply increased (by 31.9% amounting fo 551.6 bil-
lion roubles) due to the participation of UAC and
UEC (which includes civil company) in the rank-
ing and the increase in average annual dollar value
(most Russian defence companies still benefit from
high export earnings).

2.1n 2009 the production performance of the Rus-
sian defence-industrial complex remained at the
same level or even slightly decreased compared to
the last year. Today the most positive production
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and economic dynamics is shown only by Vertfole-
ty Rossii (Russian Helicopters). That is the sign that
there is a steady foreign demand for Mi-17 helicop-
ters as well as a huge demand for combat and trans-
port helicopters in Russia.

3. The ranking undisputable leaders in terms of mil-
itary revenue are Almaz-Antey Concern and the
UAC. The rest participants go far behind. The lead-
ers have properly balanced revenue structure dom-
inated by export and domestic market. However, if
Almaz-Antey implements primarily state defence or-
ders (SDO), the UAC has some internal orders for ci-
vilian aircrafts as well.

4. In general, we face a slight shift in favour of inter-
nal orders resulted by higher state defence orders
and low exports observed in 2009. In fact, SDO has
been a ‘life ring’ for many Russian defence enter-
prises during the crisis.

RANKING BY TOTAL REVENUE (TABLE 1)

In 2009 the 20 leading companies total revenue in-
creased fo 551.6 billion roubles compared to 418.3
billion roubles in the previous year with annual in-
crement of 31.9%, or 23.1% adjusted for inflation.
This is a record-breaking number throughout the
whole history of ranking, but such a significant in-
crease in revenues is determined not so much by a
real output growth as by some other reasons:

UAC and UEC analyzed here for the first fime have
infegrated a number of companies which have never
been included in this ranking due to insignificant
revenues/civilian specialization. These are, for ex-
ample, Aviastar in the city of Ulyanovsk and Vorone-
zh Aviation Plant which indices are taken info ac-
count in the UAC total statistics;

Russian DIC still benefits from export. However, in
2009 the average rouble rate to the dollar increased
from 24.89 to 31.76 roubles, therefore the ‘rouble’
proceeds benefited from overseas shipments in the
period of 2008-2009.

Thus, the real output growth of the top 20 compa-
nies is much less, or perhaps there is no growth at
all. As can be seen from Table 1, UAC had no prof-
it at all taking into account inflation. As for Almaz-
Antey, it faced a decline in earnings. Among the first
five leading enterprises (amounting to more than
70% of the Top 20 fotal revenue) these were Ver-
tolety Rossii and UEC which showed a real growth
rates. However, apart from the military and defence
orders these companies have had civilian orders as
well. Moreover, unlike Uralvagonzavod which tradi-
tionally cooperates with the Russian Railways Com-
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pany (the latter reduced its demands as the crisis
unfolded), the helicopter and engine builders do not
depend on one buyer only.

In 2009 the companies suffered from much loss of
earnings which evidenced some economic prob-
lems as well. Among the five leading companies only
Vertolety Rossii showed profit. Almaz-Antey did not
make public the profit / loss data. That seems to
be quite unusual and it is most likely that in 2009
it was unprofitable. UAC and UEC explain their loss
of earnings as an integration of new companies with
high debt loads (such as MiG Aircraft Corporation
and some engine-building entferprises of the Sama-
ra region), as well as the need to fund some exten-
sive R&D works on development of the fifth genera-
tion fighter T-50, civil aircraft SSJ-100, and engine
SaM-146). Naturally Vertolety Rossii seems to be a
quite stable Russian defence company and this sit-
uation will take some time until Mi-8/17 helicopters
are in demand.

State entferprises brought nearly 90% of the total
Top 20 revenues in 2009. That can be compared to
the level of 2008 (see Figure 1). The sharp rise in the
‘state revenues was recorded in 2008 due to estab-
lishment of state defence holdings and nationaliza-
tion of private companies (Irkut, Ufa Engine Build-
ing Production Association, Saturn Research and
Production Association and others). Large individu-
al proprietors specializing in defence production, in
fact, are left only in surface shipbuilding and in light
armoured vehicle production. At the same time, ac-
cording to the latest data, the United Industrial Cor-
poration which manages Severnaya Shipyard and
Baltic Shipyard is going to market these companies
to the government.

Establishment of the governmental holdings, which,
as stated above, includes civil companies as well,
also resulted in a sharp rise in the share of the Top
20 ‘civil’ profits. In 2009 it increased by 8.8 points
and amounted to 29.5% (see Figure 2).

The share of the domestic market in Top-20 total rev-
enue has been increasing for several years already. In
2009 it increased by 11.9 points (in 2008 by 7.5 points)
and amounted to 60.4%. Again this evidence that the
state defence orders still play an important role for
the Russian defence enterprises what is of vital im-
portance in the today’s hard finance situation. How-
ever, despite this trend, export continues to play a
significant role to ensure financial and economic
stability for the domestic defence companies.
Figure 3. Revenue Obtained from Domestic Market
in Top-20 Total Revenue Dynam

The fotal revenue sources is given in Figure 4 where
it can be seen that in 2009 Russian companies pri-
marily focused on the domestic market and on state
defence order in particular. The obvious reason was
the crisis which broke out in the industry where de
facto SDO was one of the instruments of the govern-
ment support. Meanwhile, the top companies have
properly balanced revenue structure dominated
by export and domestic market. AlImaz-Antey man-
aged even to achieve a sort of big success (the com-
pany is known to have been cooperating with the
Russian Ministry of Defence for a long time con-
cerning the production of air defence missile weap-
on system S-400). UAC is an exception here since
its growth in 2008-2009 was resulted by a vola-
tile boom when the Russian Air Forces purchased
31 fighters of MiG-29SMT/UBT type after Algeria
had refused. However, the next-coming gap in SDO
can be compensated by increasing deliveries of civ-
il-purpose aircrafts (such as SSJ-100 and AN-148),
and in the future UAC will probably move fo square
I or IV. In turn, Uralvagonzavod Research and Pro-
duction Association will obviously move fo square
IV taking into account an imminent completion of
huge tank contract with India, order resumption by
Russian Railways Company in the previous volumes,

as well as an assertion of the Deputy Defence Min-
ister Vladimir Popovkin about the intention to fund
R&D works on development of advanced tanks of
195 type instead of purchasing tanks T-90.
RANKING BY DEFENCE PRODUCTION REVENUE
(TABLE 2)

In 2009 the 20 leading companies’ military reve-
nue increased by 16.7% and amounted fo 389 bil-
lion roubles while in 2008 the annual increment
was 31.9%. Again it confirms that the Top-20 faced
total revenue growth because it included the profits
of civil enterprises integrated in UAC and UEC. As
such, the latter takes only the sixth place in ranking
by defence production revenues while in a general
ranking it has the third position (civil orders includ-
ing those for oil and gas industry are a major prof-
it source).

For many years so far Almaz-Anfey Concern has
taken the overall win in defence production. In 2009
it was closely followed by UAC with the rest par-
ticipants being far behind. What made Almaz-An-
tey successful as a leader was perhaps that in the
same year it exported air defence missile systems of
S-300PMU2 type to China. At the same time with-
in SDO it delivered air defence missile systems of
S-400 type and some of Tor-M2 type for the Russian
Air Defence Forces.

UAC exported forty one Su-30 fighters, among them
twenty fighters went to India (two ready-to-use jets
and 18 aircraft sets), fourteen - to Algeria, six - to
Malaysia and one - to Indonesia. Apart from 31 MiG-
29 fighters delivered to the Russian Air Forces, the
corporation supplied two Su-34 bombers as well.
Besides, it constructed Yak-130 jet trainers (deliv-
ered to the Armed Forces in February-March 2010),
upgraded bombers of Tu-160 and Su-24M types,
fighters of Su-27, MiG-31 types and other jets. And
finally, UAC conducted R&D works on development
of the fifth generation fighter T-50.

Tactical Missile Weapon Corporation taking the
third place in the defence production ranking main-
ly supplied aircraft armament. Here SDO share was
of ‘a huge political political and moral importance’
This is due to internal orders that helped the corpo-
ration to keep revenues at the previous year level.
However, taking into account that SDO contracts
are less profitable than the export ones, the profit
margin has dropped. Among the promising export
markets Boris Obnosov, director general of the Cor-
poration, mentions Vietnam. The Chinese market, in
his opinion, is close to saturation. As for India, there
is a big business struggle.

Vertolety Rossii taking the fourth place manufac-
tured 183 defence and civil helicopters for Russian
and foreign customers for 2009 (against 169 heli-
copters compared to the previous year). Kazan Heli-
copter Plant has become the leader (85 helicopters)
followed by Ulan-Ude Helicopter Plant (60), Rost-
vertol (15), Kumertau Aviation Production Enter-
prise (13) and Sazykin Arsenev Aviation Company
Progress (10). Approximately 120 helicopters were
exported. Besides, it is known that Mi-17 helicopters
were supplied to Afghanistan (13 jets), Azerbaijan
(6 jets), Iran (5 jets), Bolivia (not less than two jets)
and to some other countries. Delivery of fen Mi-28N
combat helicopters manufactured by Rostvertol to
the Russian Armed Forces has become the main
event domestically.

The fifth place is taken by Uralvagonzavod Produc-
tion Association. For already three years its T-90S
tanks have provided the basis for the Russian de-
fence equipment export to Ground Forces. In 2009
India received nearly a hundred ready-to-use T-90S
tanks and perhaps dozens of additional vehicle sets.
As for the Russian Army, it purchased 63 new T-90A
tanks. At the same time the plant upgraded near-
ly forty T-72B tanks to the level of the T-72BA tank
and also manufactured armoured recovery vehicles
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BREM-1 for the Ministry of Defence.

UEC and Moscow Machine Building Production
Plant Salyut took the sixth and eighth places respec-
tively. Their defence earnings comprise procure-
ment of AL-31F aircraft engines for Su-30 fighters.
Apart from the engines supplied as part of aircraft
transfers (mentioned above), the companies imple-
mented some export contracts as well. For example,
in 2009 Salyut delivered nearly 122 AL-31FN en-
gines for Chinese fighters of J-10 type while Saturn
Research and Development Association (integrat-
ed in UEC) continued its R&D works to design AL-
551 engine for Indian HJT-36 jet trainers. SDO share
was quite significant as well, in particular in terms of
contracts on aircraft procurement.

Northern Machine Building Enterprise Produc-
tion Association (PO Sevmashpredpriyatie), which
has been implementing a project on construction
of SSBN strategic submarines of 955 type for the
Russian Navy, fook the seventh place in the defence
ranking. In 2009, the plant started builders’ trials
of the SSBN strategic submarine Yuri Dolgoruky of
type 955 which went to the sea in June for the first
time. Besides, it completed stack construction of the
multipurpose nuclear submarine Severodvinsk of
885 type, and laid the nuclear submarine Kazan of
the same type.

The foreign economic activities of the Military In-
dustrial Corporation Machine Building Research
and Production Association, which is taking the
ninth place, are well known. It is BrahMos, a joint
venture between India and Russia. According to the
company’s management, export brings about 40%
of the total company revenue. The company also
continued to develop shore guided missile system
Bastion with Yakhont missiles and eventually deliv-
ered one sef for the Russian Navy and another set
for Vietnam (the latter was delivered in the spring
2010). Taking into account the enterprise profile, it
did not make public the data on development of in-
tercontinental ballistic missiles and anti-ship mis-
siles as well as the main works within SDO.
Zvyozdochka Shiprepair Centre taking the 10th
place provided the Russian Navy with the sea ar-
mament support ship Zvyozdochka of 20180 type.
Another upgraded diesel-electric submarine of
877EKM type may be delivered fo the Indian Navy
alreadyin 2011.

And finally there are surface shipbuilding and light
armoured vehicle production entferprises that was
not hit the top ten companies, but still worth being
discussed. Severnaya Verf reported on huge export
volumes. However, these might be only civil-purpose
orders because there has been no data on export of
the naval ships so far. In 2009 the Russian Navy has
not received any naval ships which are being con-
structed at the shipyard (corvettes of 20380 type
and frigates of 22350 type). In turn, Yantar shipyard
has finally completed construction of the Yaroslav
Mudry escort vessel of type 11540 for the Russian
Navy. However, the frigates of 11356M type being
constructed for India are scheduled for 2011 only.
Production of light armoured vehicles and artil-
lery is far behind of that demonstrated in ship-, air-
craft- and tank building. A hypothetic holding in this
area (integrating the Arzamas Machine Building
Plant, Motovilikhinskie zavody and Kurgan Machine
Building Plant) might have taken the ninth position
in 2009 rating. These enterprises carry out mainly
Russia’s SDO. Kurgan Machine Building Plant might
be an exception here since it manufactures BMP-3
infantry combat vehicles and carries out negoti-
ations on modernization of a large lot of these ve-
hicles for the UAE Armed Forces. The long-await-
ed agreement with Greece for the procurement of
more than four hundred of BMP-3M infantry combat
vehicles is unlikely to be signed in the coming years.



Tabnuua 1. PankuHr poceumickux npegnpusatuin OMNK no o6uwei Boipyyke 8 2009 .
Table 1. Ranking of Russian DIC Companies by Total Revenue for 2009
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KomnaHusa
Company

Cek-
Top
Sec-
tor

Tun
Type

Bbipyuka ot
peanusaumnu, MH py6.
Sales revenue (mil-
lion roubles)

Yucran npnbbinb/
YObITKY, MJTH py6.
Net profit /net loss
(million roubles)

Jlona akcnopra,
% BbIpYYKMN
Share of exports
(% of revenue)

Hons
rpaxxaaHcKomn
npoayKumu,
% BbIPY4KM
Share of civil
products (%
of revenue)

YucneHHocTb
nepcoHana,

4yesioBeK

Headcount (person)

2009+ 2008 r.

2009+ 2008 r.

2009+ 2008 r.

2009r. | 2008w

2009+

2008 r.

OAO «KoHuepH MBO
«Anmas - AuTei»
Almaz-Antey Air Defence Concern

neo
/Np

116 146.9 114912,0

H/A 2489,3

49,0 509

11,0 6.1

90 411

89866

0AOQ «O6begnHéHHan
aBUaCTpoMTeNIbHAA KOPNOpaLUaA»
Unified Aircraft Corporation

AT

114000,0 105300.0

-20837,0 83000

60,5 52,5

24,6 317

97500

92100

OAO «AXK,.Cyxoit"»
AHK Sukhoi
(Sukhoi Aircraft Holding)

AT

49100,0 539970

258,0 H/A

69,7 72,0

70 6.0

28000

29979

OAO «HMK . UpryT™»
NPK Irkut (Irkut Research and
Production Corporation)

AT

36 806.7 312428

16371 3157

66,5 53,8

85 8.4

12780

12136

OAOQ «PCK ,Mul™»
RSK MiG (MiG Russian
Aircraft Corporation)

AT

248580 1806,0

-7910,0 -10551,2

30,0* 62,2

5.0* 73

H/A

11997

0AO «O6beanHéHHas
ABUraTenecTpouTenbHas
Kopropauus»

United Engine Building Corporation

723470 588270

-7251,0 -7930,0

30,0 H/L

70,0 H/L

73725

/A

OAO «Yumckoe MIMO»
Ufa Engine Building
Production Association

200140 149604

100.7 -5179.8

78,6 82,8

10.0* 10,0

16 599

18530

OAO «HIMO «CatypH»
NPO Saturn (Saturn Research
and Production Association)

10100,5 91433

-1441,4 -428,1

H/A 19,7

80,0* 78,2

14308

14729

OAO «MoTopocTpouTens»
Motorostroitel Company
(Motor Building Company)

nr

36225 2756.6

-3551,6 -175.0

5.5 15.8

H/a H/8

8457

H/n

0AO «Knumos»
Klimov Company

3305.1 2616.6

2923 1135

/A /A

H/A /A

/A

/A

OAO «BepTonetbl Poccumn»
Vertolety Rossii (Russian
Helicopters)

AT

576741 41246,2

54824 28436

39,4 42,0

55,3 49,0

37930

H/a

OAO «KasaHckuit
BepTOneTHhIVI 3asoa»
Kazan Helicopter Plant

AT

nr

150595 11166.6

1541,6 435,1

717 70,2

H/a H/a

6878

6650

OAO «YnaH-Ya3HcKuin
aBUALMOHHbI 3aBOAY
Ulan-Ude Aviation Plant

AT

12343,6 7614,2

2519.8 1429,8

62,1 56.0

H/A H/A

6010

5766

0OAO «PocTtBepTon»
Rostvertol (Rostov
Helicopter Plant)

AT

ny

8426,6 7913.6

4872 420,2

18,7 45,1

H/A H/A

6935

6661

OAO «AAK «[Mporpecc»
uM. CasblKuHa»

Sazykin Arsenyev Aviation
Company Progress

AT

nr

66216 33351

13.2 175

H/A H/A

4877

4626

OAO «HIMK «YpansaroHsason»
nMm. 13epKuHCKOro»

Dzerzhinsky Research and Produc-
tion Corporation Uralvagonzavod
(Ural Wagon Construction Plant)

CcT

362724 37506,7

-7160,2 -6115, 1

55,8 30,0*

30,0* 65.2

30493

33 140*

OAO «Kopnopauus «TakTuueckoe
paKeTHOe BOOPYXKeHue»

Tactical Missile

Weapon Corporation

cn

313675 305000

2072,4 28000

374 80,0

8,0 5,0*

23323

21200*
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STRATEGY

0AO «10 «CeBmawnpeanpuatve»
PO Sevmashpredpriyat-

7 . . - MT r 21160.8 13410,8 1878.8 1716,3 10.0* 20,0* 20,0* 20,0* 26 951 26 191*
ie (Northern Machine Building
Enterprise Production Association)
Oryn «MMMM «Canot»

8 MMPP Salyut (Moscow Machine i} r 165132 11600,0 859,4 -1680,0 65.3 H/D 5.1 5.0* 12214 H/A
Building Production Plant Salyut)
OAO «BIMK «HMO
MalUNHOCTPOEHUA»

9 Military Industrial Corporation EW r 114616 | 60846 1646 1585 400* | 400* 5,0* 5,0* Wa Wa

Machine Building Research
and Production Association

0OAO «C3 «CeBepHas Bephb»
10 SZ Severnaya Verf MT Y 107195 4716,6 315 -2078,8 54,5 58,1 50,0* H/D 3278 2866
(Northern Shipyard)

0AO «LIC «3Be3gouka»

1" Zvyozdochka Shiprepair Centre MT r 9665,5 H/A 326,3 H/A 10,0 H/A 20,0 H/A H/A H/A
12 | OAO«3asonum. flerrapesan aco |y 82271 6842.9 -10,0 205.8 33,0 250 101 133 10650 | 10769
Degtyarev Plant /cn

OAOQ «MOoTOBUANXMHCKME 3aBOAbI»
13 Motovilikhinskie zavody Ap ny 8200,0 10867.4 H/A 404,9 20,0* 20,0* 50,0 H/A H/0 H/A
(Motovilikha Plants)

0AO «KoHuepH «Co3Besgue»

16| Gomendiecoamoe mp r 7125.8 6653.4 830 296.4 93 H/a 200 H/a W/a H/a
OAO «ApmupanTeiickue Bepou» : " "

15 Admiralty Shipyards MT r 6500,0 3640,0 H/A 1400,0 50,0 H/A 10,0 H/A H/A H/A

16 | OAOIC3 cAntapen MT r 5684,1 108.3 -148,9 21,2 W/ W/a 200* | 200* | 3056 2670

Yantar Shipyard

OAO «Ap3amacckui
17 MaLIMHOCTPOUTENbHbIV 3aBOAY CT Y 5638,9 44391 3159 0,7 211 14,2 12,6 18,5 4332 4934
Arzamas Machine Building Plant

OAO «KypraHckuit
18 MaLINHOCTPOUTENbHBbIV 3aBOA» CT Y 4855,0 6602,8 89,4 47,8 19,7 20,0* 50,0* 50,0* 5184 6247
Kurgan Machine Building Plant

OAO «CynocTpouTensHas
19 ¢upma «Anmas» MT Y 4179,72 602,1 9.4 77 26,9 00 20,0* 20,0* 830 658
Almaz Shipbuilding Company

Oryn«no «yomM3»

PO UOMZ (Ural Optical
and Mechanical Plant
Production Association)

20 Mp r 38285 38195 15.1 133 381 355 30,0* 33,9* 3905 4554

* - oueHku LlenTpa ACT. OueHKM 40511 3KCNOPTa U FPaXKAaHCKOM BbIPYYKMN ANA CYA0CTPOUTENbHBIX NPeANPUATUIA CAeNaHbl UCXOARA
13 BbIPYUKM, @ He U3 peasibHOM 3arpy3Ku npon3BoAcTBa. MoapoGHee cM. B TeKkcTe. MicKnioyeHre CoCTaBAAIOT TONbKO «AgMUpanTencKkme
Beptu», rae BMecTo Bbipyyku B 2009 . npuBeAEH MMeHHO 06bEM NPOM3BOACTBA (BbIMONHEHHbIX paboT).

MpriMeyaHus no KoMnaHuAM:

«06beAnHeHHan aBMacTpomTeibHaA Kopnopaums» - otyeTHocTb B 2009 1. He ayanpoBaHa;

«BepTonétbl Poccum» - BbipydKa X0NAMHra BKIOYAET TakKe BblpydKy «PocTBepTona». Xots dopmansHo «O60poHnpomy» (MaTepurHCKas CTpyKTypa ans «Beptonéros
Poccuun») npuHaanexuT TonbKo 610KMpyloLwmnii nakeT akuuin «PocTteeptona, pakTuyeckn «060poHNPOMY NONHOCTbIO KOHTPONMPYIOT 3aBOA,.

MMM «CantoT» - KOHCONMAMPOBaHHasA BbipyyKa (c yuétom OMO nm. BapaHoBa 1 npounx Gonee Mmenkux gouepHux npegnpusatuin) 8 2009 r. coctasuna 21,4 mipa py6.;
BIMK «HIMO mMawmnHocTpoeHNA» - AaHHbIe TONbKO N0 FOI0BHOM KOMMaHWUW;

KoHuepH «Co3Be3aune» - AaHHble TONIbKO M0 roI0BHOM KOMMaHUK;

LIC «3B&3a0uKa» - AaHHbIE TONIbKO MO rONI0BHOM KOMNaHWM 3a nepuog c HoAabps 2008 r. no aekabpb 2009 . (To ecTb C MOMEHTA aKLMOHNPOBAHUA NPeANpPUATHS).
«Apmupantenckue Bepdu» - B 2009 r. ykasaH He 06bEM BbIpyyKM, @ 06BEM NPOM3BOACTBA (BbINOHEHHbIX paborT).

MeToYHMKM: 0TYETHOCTB U Mpecc-penu3bl KoMmnanui; nyénnkaumm 8 CMU; ouerkwm LieHTpa ACT.

* - Assessment of AST Centre. The shares of exports and civil products are assessed for shipbuilding enterprises based on a revenue instead of an actual production load. For
more details, see text. For Admiralty Shipyards is given an actual output (amount of works completed) instead of a revenue (2009).

Notes:

Unified Aircraft Corporation: accounts for 2009 not audited

Vertolety Rossii: the holding revenue includes Rostvertol revenue Though having the blocking share holding of Rostvertol only (maternal structure for Vertolety Rossii), Obo-
ronprom possesses total control over the plant

MMPP Salyut: consolidated revenue (including Baranov Omsk Engine-Building Plant and other smaller subsidiaries) made up 21.4 billion roubles in 2009

Military Industrial Corporation Machine Building Research and Production Association: data for the parent company only

Sozvezdie Corporation: data for the parent company only

Zvyozdochka Shiprepair Centre: data for the parent company only (November 2008 to December 2009, i.e. since corporization)

Admiralty Shipyards: for 2009 is given an actual output (amount of works completed) instead of a revenue volume.

Sources: accounts and press releases by companies, mass media publications, assessments of AST Centre.
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STRATEGY

Tabnuua 2. PaHKuHr poccuiickmx npeanpuatuin OTK no BbipyyuKe oT peann3aummn npoAyKLUMM BOEHHOTo Ha3HavyeHuns B 2009 .
Table 2. Ranking of Russian DIC Companies by Defence Production Sales Revenue for 2009

Jlona rpaxpaHcKomn

3;'5)';;? U ENIEEINT, 500:::;:::'”3' npoaykuum, % YucneHHocTb
Ne | Komnanus S:K_ Tun Sales revenue (mil- Share of exports 2}’]‘”“{' il prod ;ep((:iouanz:, Henosex
o Gy P Type lion roubles) (% of revenue) are of civil prod- eadcount (person)
Sector ucts (% of revenue)
2009+ 2008r. 2009 20081 20091 2008r. 2009+ 20081
0AO «KonuepH MBO «Anmas - AHTein» nBo
1 Almaz-Antey Air Defence Concern /Mp r 103370.8 107 902.3 49,0 50,9 11,0 6.1 90 411 89 866
0AO «O6beanHEHHan
2 aBMacTpouTeNbHasA Kopropauua» AT r 86 000,0 719199 60,5 52,5 24,6 31,7 97 500 92100

Unified Aircraft Corporation

OAO «Kopnopauus ,TakTuyeckoe
3 paKeTHOe BOOpyXeHue"» cn r 28858,1 28975.0 374 80,0 8.0 5.0* 23323 21200*
Tactical Missile Weapon Corporation

OAO «BepTonéTbl Poccum»

Verfolefy Rossii (Russian Helicopfers) AT r 25780,3 210356 39,4 42,0 55,3 49,0 37930 H/n

OAO «HIK,YpansaroHsasoa*
M. [13epXUHCKOro»

5 0AO NPK Uralvagonzavod CcT r 25390.7 13045,8 55.8 30,0 30,0* 65,2 30493 33 140*
(Dzerzhinsky Ural Wagon Construction Plant
Research and Production Corporation)

0AO «06beanHéHHasn
6 ABUraTenecTpouTeNbHan Kopnopauma» a r 217041 H/A 30,0 H/A 70,0 H/A 73725 H/A
United Engine Building Corporation

0AO «IM0, CeBmaLinpeanpuaTne”™»
7 PO Sevmashpredpriyatie (Northern Machine MT r 16 928,6 10728,6 10,0* 20,0* 20,0* 20,0* 26 951 26 191*
Building Enterprise Production Association)

®ryrn «MMMn «Canwor»
8 MMPP Salyut (Moscow Machine a r 156710 11 020,0 65.3 H/A 5.1 5,0% 12214 H/A,
Building Production Plant Salyut)

OAO «BMK «HIMO mawmnHocTpoeHna»
Military Industrial Corporation cny

9 Machine Building Research and KT r 10888.5 5780.4 40,0 40,0 5,0 5.0 H/A H/A
Production Association
OAO «LiC «3Be3aouxa» . .
10 Zvyozdochka Shiprepair Centre MT r 77324 H/a 100 H/A 20,0 H/A H/n H/A
" OAO «3aBog uM. [lertapésa» nco y 7396.1 60217 33,0 25.0 10,1 133 10650 10769
Degtyarev Plant /cn
OAO «ApmupanTeiickue Beppu» " "
12 Admiralty Shipyards MT r 58500 W/ 500 H/A 10,0 H/A H/8, /A
OAO «KoHuepH ,,Co3Be3gune™» "
13 Sozvezdie Concern Mp r 5700.7 H/A 9.3 H/A 20,0 H/A H/n H/n
14 | 97O «C3.Cesepnansepe’ MT y 53598 42449 545 58,1 50,0* Wa 3278 2866

SZ Severnaya Verf (Northern Shipyard)

OAO «Ap3amacckuii
15 MalNHOCTPOUTENbHbIV 3aBOAY CT Y 4928,4 3619,7 21,1 14,2 12,6 18,5 4332 4934
Arzamas Machine Building Plant

OAO «IC3 «fAnTapb»

18 | Yantar Shipyard MT r 45473 86.7 H/A H/n 20,0 20,0* 3056 2670
17| Votoviiktinskesovody (Morovitkha plants) | AP | M 41000 Wi 2000|2000 [ 500 | wa Win Win
18 2{;‘;2‘;i?;’tfjﬁ;’i‘;;‘*é‘:;‘;’;%“p”a CAnmazy |y 4 33438 4817 26.9 00 20,0* 20,0* 830 658
19 | OAO«Kpacnoropckwit sasonum. 3eepesa» | nr 2805,0 2776,0 251 79 10,0¢ 10,0* 4337 4676

Zverev Krasnogorsk Mechanical Plant

®ryn«no.yom3»
20 | POUOMZ (Ural Optical and Mp r 2680,0 2524,7 381 35,5 30,0* 33,9* 3905 4554
Mechanical Plant Production Association)

* ~ oueHku LieHtpa ACT. OLeHKM A0NM 3KCMOPTa U FPaXAaHCKOMN BbIPYUYKM ANA CYAOCTPOUTENbHbBIX NPEANPUATUAI CeNaHbl UCXOAA U3 BbIPYUYKW, @ He U3 peanbHoM
3arpy3Kku npon3BoAcTBa. MoapoGHee cM. B TeKcTe. VicKntoueHne coCTaBAIOT TONbKO «AfMuUpanTeiickue Bepdu», rae BMecTo Bbipyuku B 2009 . npuBeAeH MMEHHO 06bEM
NpO13BOACTBA (BbIMONHEHHbIX PaboT).

MpuMeyaHus No KOMNaHUAM - Kak B Tabauue 1.

McTOYHMKM: 0THETHOCTB U Mpecc-penu3bl Komnanui; nyénnkaumv 8 CMU; ouerku LieHtpa ACT.

* - Assessment of AST Centre. The shares of exports and civil products are assessed for shipbuilding enterprises based on a revenue instead of an actual production load. For
more details, see text. For Admiralty Shipyards is given an actual output (amount of works completed) instead of a revenue (2009).

For notes, see Table 1.

Sources: accounts and press releases by companies, mass media publications, assessments of AST Centre.
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BMM-3: CKOPOCTb, MAHEBP, OTOHb!

BoeBas MmauwwvHa nexotbl BMI-3 o6nagaer yHWKaNnbHbIM COYETAHMEM OO0EBbIX U TEXHUYECKUX
XapaktepucTuK. MpeBocxoas 3apybexHble aHanoru, oHa ewé Kak MUHUMYM AecATb net byaet
0CTaBaTbCA Nyyllen U3 BCEX M3BECTHbIX MaLUUH 3TOro Knacca. O Tom, Kak paspabartbiBanacb bMI-
3, paccKa3sblBaeT eé co3fartenb — rnaBHbli KOHCTpYKTOp CKB KypraHckoro malwmHoCcTpoutTensHoro
3aBoja C 1974 No 1989 rof, reHepan-manop B OTCTaBKe, JOKTOP TEXHUYECKUX HAYK, 3aC/yXEHHbIN
peAatenb Haykm n TexHUku PO, kaBanep oppeHoB JleHnHa u TpypoBoro KpacHoro 3HameHwu
AnekcaHap bnaroHpaBos.

50 HOBbIN OBOPOHHBIN 3AKA3 CTPATEFMM | 04 | CEHTABPb 10



B HAYAJIE TPYAHbIX AEN
WHuumatopom paspaboTkv BMM-3 6bino Mu-
HUCTEPCTBO 0GOPOHHON MPOMBILIEHHOCTH.
[ns Toro uto6bl Hagonro obecneynTs HOBOM
MallMHe yBEpPeHHOe NPeBOCXOACTBO Haf 3a-
pyBEeXHbIMIU aHANOramm, HYKHO 6bl10 Pe3Ko
YCUAWTb BCE TPU OCHOBHblE 6OEBble CBOM-
CTBa: OFHEBYI MOLLb, 3aLUWUTy W MOABMUXK-
HOCTb.

B cootBetcTBMU C cyuiecTBOBaBLWEN B 1970-X
rofax BOEHHOW AOKTPMHOM OCHOBHOE 6oe-
Boe npumeHeHve BMI nnaHupoBanocb Ha
3anafHoM TeaTpe BOEHHbIX LeNCTBUN, The,
B C/ly4ae Hallero HacTynaeHus, Gbinv bl 06-
WMpPHblEe 30HbI 3atonneHuna. 3Hauut, BMI
LOMKHa ObITb NNaBatoLei, NPMYEM NnaBato-
wei 6onee 6bicTpo, Yem EMM-1 unn BMM-2.
OfHaKO M3HAYanbHO HWKAKMX TaKTUKO-
TexHuyecknx Tpe6osanuii (TTT) ot MuHo6o-
poHbl K BMIM-3 He cywectBoBano. CKB co-
BMeCTHO ¢ BHUW «TpaHcmaluy» AomKHo 6bi10
3™M TpeboBaHus paspabotatb W npegbs-
BUTb 3aKa34MKy, YT0Obl OH BbIABMHY MX KaK
cBou. 3aberas Bnepéa, CKaxy, Yto MallMHa
y}e npoluna 3aBoACKME UCTbITaHuA U bera-
na no kybuHcKomy nonuroHy, a TTT BCE ewye
He Gbily noanucaHbl. W ToNbKO B aBrycre
1983 r. [BTY nx noanucano.

Pabora Hag BMIM-3 Bcepbé3 Havanacb B
1977 r. CywectBeHHOe NOBbILEHNE YPOBHSA
6GpOHEBOIA 3aLLUTbI 4151 N1aBAIOLLEN MALINHBI
6bl10 Hanbonee cnoxHou 3agayei. Jlobosas
6poHs BMI-2 npobueaercs U3 aBTomaTnye-
CKOi NyWKM amepuKaHckon BMIT ¢ 6onbLuoi
AanbHOCTW. [1ns TOro 4to6bl 3aLUTUTL N1060-
BYIO NPOEKLMIO MaLLUMHbI OT 3TON NYLWKK, Tpe-
60BanoCb 3HaUNTEILHO YBENNYNUTL BEC N1060-
BOM GpOHW. Ho Npu TpaauLMOHHOM KomMo-
HoBke BMII, Korga gBuratenb U TpaHCMWUC-
CUA pacnofoXeHbl cnepeau, cAenatb 3T0

6bIN10 HeNb3A: MallHa 6\/4D,eT nnaBatb HOCOM

BHM3. Mosi KoHUenuus BGbina TaKoBa: XOpo-
WO 3aWWUTUTL NOBOBYIO YacTb, U HE C NOMO-
wbto MTO, a HacTosLein 6poHEi. A 6okoBas
6poHA fomKHA Oblna 3alWmMLiaTh IKUNAK OT
OrHsl CTPENKOBOTO OpPYXKsA C NoboN AnUCTaH-
umn. A Npepnoxun BapuaHT ¢ nonepeyHbIM
pacnonoxeHvem fBuratens U pasmelieHu-
em 06CNYKMBAIOWMX CUCTEM B MAOLLEHHbIX
06bEMax HaAryceHu4HbIx HUW. Bopo Kom-
noHoBkn CKB nop pykosoactsom B. A. 3u-
HOBbeBa npegnarano BapuaHT NPOAOJbHO-
ro pacnofioXeHWs ABUraTens u ero CUctem
M0 OCY MaLIMHbI C KOPUAOPAMU ANf fiecaHTa
no cTtopoHam. [poxoAbl ANA fecaHTa noayya-
nNcb Mo 60 cM — cAnWKOM y3Kue. f ke xoTten
MOTOPHO-TPAHCMUCCUOHHBIA 610K  pacno-
NIOXUTb C3aAM U Nonepék, TaK utobbl Yepes
HEro MOXHO Oblfi0 nepecTynatb.

A noHAn, 4To Hago co3AaBaTb MaKETHYIO KO-
MUCCHIO MO NpeAcefaTenbCTBOM 3aKasuu-
Ka. Caenanu B OMbITHOM Lexe W3 haHepsbl
ABa MaKeTa 3aAHel YacT MallnHbl — ABa Ba-
puaHTta. Komucensa paccmotpena ux € TOYKu
3peHns BXofa/BbiXxoAa U pasmelLeHus 3Ku-
nawa. Yto BHyTpU — 3T0 6bIIO He BAMHO.
MNpeacepatenem 6bin NoakoBHUK 13 HTK
(Hay4Ho-TaHKoBbIN KomuTeT) TBTY M. N. Kun-
puyeHko. Komwuccus oueHuBana ypobcera
BXOAa, BbIXOAA M pa3MelieHua [ecaHTa.
B pesynbrare Gbi yTBEPMHAEH BApUaHT € no-
nepeyHbiM PacrnonoxeHnem asuratens.
BHUW «TpaHcmalu» 6bin NPOTUB MO KOH-
Lenuun, Ho nNpaea y rMaBHOr0 KOHCTPYKTO-
pa 6binu goctatouHo Gonbluve. Ero MoxHO
6blI0 CHATb, HO 3acTaBUTb fenatb YTO-TO
MPOTUB €ro XenaHua HUKTO He mor. OfHax-
Abl Ha Konneruu MUHUCTP ®uHOreHoB cTan
MHe Heo6OCHOBAHHO BbICKA3blBaTb MpeTeH-
31K, NMPUYEM B OYeHb rpy6oit opme. MHe
HUYero He 0CTaBanoCb KaK CKasaTb: «Ecau
BaM He HpaBWTCA, Kak i paboTato, moxere

COMBAT MATERIEL

MeHs yBOAUTb». Bce, KOHeuHo, 6binn ouwe-
nomneHbl. Kpuky 6bi10 MHOro, Ho pabortartb
A NPOAOMKAN.

..M BMECTO CEPALA - NJNIAMEH-
HblA MOTOP

Mo paHee NpuHATBIM pelweHnam Ha YT3 pas-
pabatbiBancs apuratens 2B-06, KOTOpbIi
nnaHupoBancs K ycraHoske Ha BMIN. O3Ha-
KOMJIEHME C COCTOAHMEM aen Ha YT3 noka-
3a/10, YTO NPOEKT ABUraTeNA HYXAALTCA B Ce-
pbE3HOi nepepaboTKe MO COKpaLLeHWIo ra-
6apuToB U1 Beca. lMpuwNocL UCKaTb ApYroi
BapuaHT.

OpHaxpapbl, BcTpetTvBWMUCL ¢ bopucom
[puropbesnyem EropoBbiM, rMaBHbIM KOH-
cTpyKTOpOM BapHaynbckoro 3aBoaa «TpaHc-
Mall», fi paccKkasan emy, Kakum npepacras-
NA0 ABWraTeNb Ha HOBOW MalUMHE: OH JOf-
YeH BbITb HU3KMM, YTOObI YEPE3 HEro MOXHO
6bino nepewarusars. Eropos ckasan: caena-
em. M mbl B 35aHnn MuHucTepcTtBa 060poH-
HOW NPOMBILNEHHOCTY Ha MOAOKOHHWUKE B
KOPWAOPE Hanucanm pelueHune.

B KopoTkue cpoku B BapHayne 6bin paspa-
6otaH U usrotosneH asurarens YTA-29 —
crneynanbHo noj MPUHATYID MHOKD KOMMO-
HoBKy. [To Bcem XxapaKkTepuctkam 31oT 6e3-
HaflyBHbI MOTOP He yCTynan 3asBAeHHbIM,
HO TOrAa eLé He BbINONHEHHbIM XapaKTepu-
cTukam auratens 2B-06. A B KOMNOHOBKe
MTO oH umen npemmyLLecTBa, TaK Kak B ny-
cToTax ero rabaputHoro o6bEma pasmelua-
nacb Yactb apyrux y3nos MTO. 3tot gBura-
Tenb GblN NPUHAT A8 YCTAaHOBKU HA HOBYIO
BMI. 3710 BbI3BaNo GypHbIA NPOTECT CO CTO-
poHbl ronosHoro HWW, HWUW peuratenen,
46-ro HAW MuHucTepctBa 060pOHbI U, HaKo-
Heu, BMK (BOEHHO-NPOMbILINEHHON KOMUC-
CvY), NPUHABLLENA paHee peLleHue o Npume-
HeHWU iBUraTeneil ToabKo ¢ TypboHaaayBoMm.
MeHsa Bbi3biBanu Ha BIIK, npeagynpexpaanu,
4TO He AONYCTAT YCTAHOBKY TaKoro Asurare-
ns. Npuwnock npopabaTtbiBaTh BapuaHT U C
moTopom 2B-06. MTO nonyunnocb AnvHHee
1 Bbllle, HAAo ObIIO CTAaBUTH NPOMEKYTOY-
HbIN PeAYKTOP — MallM1Ha BbIrAAena 3Hauu-
TenbHO xyxe. Ho 6e3 3atnx npopaboTok Ham
He AaBanu xody. B KOHLe KOHLOB, Mbl J0-
Kaszanu, yto geuratens YT[-29 pna BMI-3
nyyuwe, yem 2B-06.

BAXHEE BCEIO - OPYXXWUE

XoTa A no cBoen y3KoM cneymanusaymm —
TPaHCMUCCUOHLL MK, MHe npuxoamnocs 80 %
CBOEro BpemeHu TpaTUTb Ha BOOPYIKEHME.
Moka co3gaBanack BMII-3, pyraHu u Hana-
[IOK [0BENoCb Nepexutb foctatodHo. Ha
konnernu MuHucrepctsa, B BIK, B LIK KIMCC
NPUXOAMNOCL 3aluwaTb MawuHy. [pue-
Jellb, 6biBano, Ha coselliaHue B MuHucTep-
CTBO, TAe NPUCYTCTBYIOT WM NpefcTaBuTen
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BHUW «TpaHcmalu», KoTopble TOXe npegnia-
ranu ceou BapwvaHTbl no bMI,— nx yenosek
cemb, a f OAuH. lMpuxoaunocb oT6MBaTLHCA.
I70 GbiNa NOCTOAHHAA BOMHA.

Bonpoc Bbibopa KomnneKca BOOPYKeHUA pe-
Wanca CNOXHO. Ye AN KOHCTPYKTOPCKue
UCNbITaHUsA ONbITHbIX 06pa3yoB, Ho TTT ewé
He Oblnn yTBepxAeHbl 3aKa3yMKOM, MO3TO-
my pykosoautenn HUW n Kb, nogkntoyérHble
K 3Toil paboTe, MOrM BbICKa3biBaTb Mpea-
NOXEHUA, COBEPLUEHHO He coBnajawlve ¢
npoekTom. Tak, BHW «TpaHcmalu», ronos-
HOM No GPOHETaHKOBOW TEXHWKe, Npeanaran
B KayecTBe OCHOBHOrO BOOPYXeHUA 76-MM
nywKky cpegHein 6annuctuku; LHUWUTM, ro-
NIOBHOW MO BOOPYXEHWI0,— 45-MM aBTOMa-
Thyeckyto nywky. Tynbckoe KBI, Haw co-
UCMONHUTENb MO BOOPYMXEHUIO, paspabo-
Tano Hosoe 100-mM opyaue, cTpensiouiee
OCKOJI04HO-(hyracHbIMM cHapsazamu, u MTYP,
3anycKkaemyto yepes CTBON Opyaus C ynpas-
NleHneMm No nasepHoMy Nydy.

B pe3synbrate MMHUCTP NpUKa3an pykoBoauTe-
N5IM BCEX YNOMSAHYTbIX OpraHu3aLuii cobpars-
ca B KypraHe n He pasbe3xarbca 4o Tex nop,
noka He byaeT HaMaeHo pelleHue, aenatollee
CKAYOK B OTHEBO MOLLY 04eBUAHbIM. CobpaB-
wucb B Kyprave, Mbl B TeueHve TpEX Heaenb
06aymbiBanu, obCyKaanM pasnuyHble Bapu-
aHTbl. PelweHune no BoopykeHuio 6bin10 Hai-
neHo comectHo CKB KM3 n Tynbckum KBI n
noasepxaHo npeacrasutenem LIHANTM. Ono
COCTOS/I0 B TOM, YTOObl B OAHON CTPOEHHOM
YCTaHOBKe, pa3meléHHol B 6alluHe, 06beau-
HWUTb 100-MM OpyAMe — NYCKOBYIO YCTAHOBKY,
30-MM aBTOMATUYECKYIO NYLLKY U NYyNemMéeT.

UCIMbITAHUA U UCNBITATEJIN

B 1984 r. B KybuHke npoBoanincL 06bEM-
Hbl€ UCMbITAHWA Ha CTOMKOCTb LUMH OMOPHbIX
KaTKoB. Ha achanbtrobeToHHoi Tpacce cpea-
HAA CKOPOCTb HOBOW MalUWHbI NoayyYMnach
73,4 KM/4y. A pacyéTHas KuHemaTuyecKas
cKopocTb — 71,8 km/u. To ecTb noiy4anocs,
yTO ABMraTeNb ABHO HeAorpywancs, padoran
Ha MOAMOLLHOCTU. 3TO CBMAETENbCTBOBANO O
MasbIX NOTEPAX MOLLHOCTM XOAOBOW YacTu.
LIMHbI ncnblTaHUA BblAepKanu.

Mbl cneunansHo paspaboTanu MexaHu3m
npeAoxpaHeHus Asuratens oT 3abpoca,
4To6bl MOMHO 6bII0 CMYCKATLCA C rop, He
nonb3yacb Topmo3amu. [lepBbli pa3 no-
npo6oBanu B ApMeHUW, Y MEHs YyTb Cepa-
Lle He BbICKOYMIO OT BONHEHWA: yron cny-
CKa He 04eHb KpyToW — 17 rpagycos, HO He
6blN0 ecTecTBeHHOW NoBylKK. OgHaKo BCé
npowno 6narononyyHo. A B ropax MHayKy-
WA HalAW eCTecTBEHHbIN KOTI0BaH, CMyCK
POBHbIN MeTpoB 200, HUKYAA He yneTWllb.
MawmnHa cTana cnyckatbCa Ha nepBoWi ne-
peaaye — BUAHO 6biN0, KaK ryceHMubl Nog-
NEPrMBannChb HalWMM mexaHu3mom. YcKope-
HuA He 6bino, BMI aBuranach B cpeaHem
paBHOMEpPHO.

B 1986 r. ucnbitaHna B TypKMeHUn npoxoau-
nn Henpocrto. Crosna wapa 6onee 40 rpaay-
coB. Ham Hafo 6b110 yEeaAnTLCSA, YTO Mblib Ma-
WMHe He cTpawHa. TaHk T-80 xoawn 3pech €
napoxofHom Tpy6oi, YToGbl Nblb HE XBaTaTb.
A Hawa BMM-3 6erana 6e3 Bcakoit TpyObl,
BO34yX00unCTKa pabotana HopmansHo. Ho
nocne UCMbITaHWii Mbl BO3[yx03abopHUK ne-
pemecTunu, ycTaHoBMB ero 3a baluHen.
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MicnbiTaHna, npoBOAMMbIE HA Pas/nyHbIX
NONUIOHax, B FOPHbIX YCNOBUAX U Ha Mope,
MalU1Ha npoLna ycnewHo 1 bbina npuHaTa
Ha BOOPYXEHMEe CyXOnyTHbIX BONCK U BONCK
MOPCKOW NexoTbl NoA UHAeKcom «bMI-3».
MHe xoTenocb A06UTLCA TOro, YT06bI HOBAs
MallMHa CoxpaHsana CBOE NpPEBOCXOACTBO
HaA 3apybexHbIMKU aHanoramn AnuTenbHoe
Bpems — MuHUMym net 15. Mpowno 15 ner,
N [encTBuTeNbHO, npesocxoactso BMIM-3
coxpaHunocb. HUKTO pawe 61M3KO He no-
poweén. 3ajaya, KOTOPYK A CTaBUA JIMYHO
nepen coboit, BbinonHeHa. Ho ecin 6ol
He OblI0 TaKUX XOpOLWMWX pa3paboTynKos,
Kakue pabotanu B Hawem CKB, He 6bin0 6bl
TaKMX BENIMKONENHbIX MaLLUH.

BecHoi 1987 r., Koraa nocjie moero okna-
a Ha Komnerun MuHMCTEpcTBa 0GOPOHbI
BMIM-3 6bina NpuHATa Ha BOOPYMXEHUe, 1,
MOMHI0, YCTano wWwaran no MapToBcKoi Mo-
CKBE, M Ha Aywe y meHs Obl1o ouylieHne
HeobblyanHom nérkoctu, 6yaTo cBanunach c
naey OrpomHas npuBbIYHAA HoLla.

UCTOPUA CO3AAHUA BMI-3

B HauanbHbI nepuoa NepecTponky 3aBoj,
He oLyl an ymeHblleHUs 06béma Nnpon3Boa-
cTBa, Hao6opoT — Habnogancs poct. Cyuye-
CTBOBaNM 3akasbl MuHMcTepcTBa 060POHbI,
3KCMOPTHbIE 3aKasbl, U NpeanpusTe pabdo-
Tano ¢ NpPeXHUMK Temnamu, nonydas GuHaH-
CYpoBaHMe U3 rocyfapcTBeHHoro biomkera.
MHoro malwmuH oTNpaBAAnOCh 3@ rpaHuLy.
3asogy nnatuaum 3a BMI no LeHe ocHoBHOrO
3aKa3umka. Ha akcnopt u B T0 Bpems 6bino,
B KaKOI1-To Mepe, BbIroAHO paboTarh: 3aBofy



JocTaBanacb BecbMa 06bEMHasn 3KCNOPTHas BbIpyyKa.

Mpu BCex cBOUX xOpoLwunx nokasartensax, bMI-2 He gaBana Hawum
BOMCKaM CyLLeCcTBEHHOro npeumyllectBa Hapj 3apybexHbimu BMI.
LK KNCC n Coser Munucrpos CCCP nocraHoBneHnem N21043-361
0T 16 feKabpsa 1976 r. 0653a11 UCNONHUTENER NPUCTYNUTB K CO3aa-
HUIO COBEPLIEHHO HOBOI 60€eBOI MawmHbl nexoTsl BMI-3. CKB Kyp-
FaHCKOr0 MalMHOCTPOUTENbHOTO 3aBOAa ObiNo onpefeneHo 0CHOB-
HbIM pa3paboTyMKOM, a B TOMOLLb eMy MOAKMIOYEHbI PAA cneLuany-
3MpoBaHHbIX MHCTMTYTOB M KBb. Co3gaHne BMII-3 — 3T0 KoMneKTuB-
HbI TBOPYECKUIA TPYA MHOTVX OpraHu3aLum.

Pa3paboTyMKOM BOOPYKEHUA U CUCTEMbI YNPABNEHUA OTHEM CTano
Tynbckoe KBI, BosrnaBnaemoe A. I'. LLUMnyHOBbIM — HbIHE aKkafemu-
Kom, lepoem Couwnanuctnyeckoro Tpyaa, FeHepanbHbIM KOHCTPYKTO-
pom 1 HauyanbHUKkomM KB npubopoctpoeHus. Bmecte ¢ HUM TecHo pa-
6oTanu AoKTopa TexHnyeckux Hayk C. M. bepesuH u A. M. Ipszes..
[na KoopavHauuu pabot 6bin co3aaH COBET rnaBHbIX KOHCTPYKTO-
poB, KOTOPbIA BO3rnaBun AnekcaHap AnekcaHapoBudy bnaroHpa-
BOB, rnaBHbIi KOHCTpyKkTOp CKB KM3. OH Mmen onbiT Hay4yHOro co-
TPyAHMKa BpoHeTaHKOBOW akagemmu 1 CBOW HayuyHble Tpyabl ymeno
BOM/IOTW/ B PELLEHMEe NPaKTUYeCKUX 3a4ay No CO3[aHNI0 HOBOTO No-
KoneHus BMI. OgHUM M3 Hay4YHbIX U KOHCTPYKTOPCKUX AOCTUXEHUI
A. A. bnaroHpaBoBa CTano co3AaHue rMAPOMEXaHWYecKoW TpaHc-
MUCCUMN € TMAPOOGBEMHBIM MEeXaHU3MOM MOBOPOTA, MPUMEHEHHON
Ha BMI-3. KypraHckue KOHCTpPYKTOpbI 1 X Konnern w3 apyrux Kb
nop pykosoactsom A. A. bnaroHpaBoBa onepeannn 3anagHblX KOH-
CTPYKTOPOB Ha MHorue roabl. Hecnyyanto BMI-3 go cmx nop cumta-
€TCA Nyyle B MMPe MaLLMHON CBOEro Knacca.

B 1978 r. 6bina usrotoBneHa nepeas onbiTHas EMI-3. B pe3ynbTa-
Te AanbHenwux AopaboToK cuCTEMA BOOPYKEHWUS HOBOW MalUMHBbI
npetepnena cyliecTBeHHble U3MeHeHus, 1 B 1986 r. BMI-3 ycnewHo
npowna rocyfapcrBeHHble ucnbitaHna. CornacHo loctaHoBieHUO
LK KNCC n Coeta MuHnctpos CCCP N2179 ot 8 nona 1987 r. 3asop
NPUCTYNUA K CepuMHOMY m3rotoBaeHuio BMII-3, ofHOBpeMeHHO He
CHUX¥an 06bEMbI NPon3BOACTBa BMI-2.

AmepukaHckas BMN «Bbpagnu» B Hayane paspaboTku, KoTopas aau-
nacb 6onblue 15 net, umena Bec 13 T ¥ NONOXUTENbHbIN 3anac nna-
By4YeCTy, @ B KOHLe — 23 T 1 oTpuLaTeNbHbIn 3anac nnasyyectn. OHa
MOXeT TXO NnaBaTb Ha TUXON BOLE TONbKO NPW NOLHATAN AOMNONHU-
TeNbHOrO OrpaXAeHunsa No neprmMeTpy Kopnyca.

CeroaHs npeanpuatve npepnaraetT MOLEPHU3NPOBAHHYIO BepPCUIo
BMI-3, a Takxe mofepHM3aLMI0 paHee NocTaBAeHHbIX MalnH. Kom-
NAeKC MeponpuATAIA N0 MOLEPHM3ALLMM BKIIOYAET YCTAHOBKY:

— npuuena HaBoA4YMKa HOBOTO MOKONEHUA U AOMNONHUTENLHOIO Te-
NNOBMU3VOHHOTO Npuuena C TEnA0BM3MOHHBIM MoAyneMm QUpMbI
Sagem unu Thomson;

— [OMNONHUTENbHbIX BPOHEBbIX 3KPAHOB;

— 6onee mouyHoro asurarens YT[-32;

— CMUCTeMbl aBTOMATUYECKOTO NepeKnioyeHna nepesay;

— MHGOPMALMOHHO-YNPaBAAIOLLEN CUCTEMbI LIACCH;

— KOHAMLMOHepa.

XAPAKTEPUCTUKHU

BOEBOW MALLUMHbI NEXOTbI BMM-3

BoeBas maluvHa nexotbl BMI-3 yaauHo coveTaeT B cebe NpeBOCXo-
JHYI0 MOOUILHOCTb, BbICOYAMLIYID OFHEBYID MOLLb M HaAEXHYI0 3a-
LWMTY N OAUHAKOBO XOPOLIO MOAXOAMT AN BbIMONHEHWUA cneyunanb-
HbIX onepauuii u BeaeHns o6LLeBoNCKOBOro 60s.

CtpaternyecKas MOGUNbHOCTb MallMHbI 06ecnedBaeTcs BO3MOXHO-
CTbi0 NEpPeBO3KN TPAHCMOPTHLIMU CaMONETaMU, MOPCKUMU AecaHT-
HbIMM KOpPabAAMM, BO3MOKHOCTbIO aBUaZeCaHTUPOBAHNA U CAMOCTO-
ATeNbHOro BX0Aa/BbiXofa 13 eCAHTHOro Kopabas. TakTMYeckas mo-
6UNbHOCTb 0becneynBaeTCa AOCTATOYHbIM 3anacom xoaa no Tonau-

COMBAT MATERIEL

BY, BbICOKOW MPOXOAMMOCTbIO, BbICOKON MaKCUManbHOW v cpeaHen
CKOPOCTbI0, CNOCOGHOCTLIO NPeoaoneBat 6e3 NOArOTOBKU BOAHbIE
NpensTCTBUA U JONTOE BpeMs HaxoauTbcsi B BoAe 6e3 KaKoin-nmbo
[NONONHUTENBHOW NOArOTOBKM.

ABTOMATU3MPOBAHHAA CUCTEMA YNPABAEHUA OFTHEM 1 MOLLHbIN KOM-
NAeKc BOOPYXeHUsA, BKAoYaowmin 100-Mmm opyane-nycKoByto ycTa-
HoBKy MTYP, 30-mm aBTOMaTUYeCKyI0 NYLIKY U TpK 7,62-MM nynemé-
Ta, NO3BONIAIOT BECTU CTPeNbOy 0AMHaKoBO 3thEKTUBHO KaK C BOAbI,
TaK 1 Nocne BbIXOAa Ha Cylly.

BpoHeBoii kopnyc 1 6awHs BMII-3 13rotaBAnBaloTca U3 antOMUHME-
BbIX CMaBoB. Hanbonee ya3BMMble MeCTa 3alUMLLeHbl Pa3HECEHHO
GpoHEn, obecneunBatolLeil ypoBeHb 6anancTUYeCcKo 3aluiLEHHO-
CTU, OTBEYAIOLMI COBPEMEHHbIM TPe6OBaHMAM K MallMHaM aHHO-
ro Knacca.

Mo coBOKYNHOCTW MoKa3saTenen OrHeBow MoLLU, NOABUKHOCTU U 3a-
WMLEHHOCTH, C Y4ETOM BO3MOXHBIX 061acTeit NpUMeHEeHUs, NPUHU-
Mas BO BHUMaHWe BbICOKME IKCMyaTaLMOHHble XapaKTepUCTUKN 1
BbICOKMIA YPOBEHb CEPBUCHOTO 0bCnyxmnBaHus, BMI-3 npeacrasns-
€TCA HauNyyWrm BbIGOPOM B KauecTBe YHUBEPCaNbHON MaLlMHbI AN
cneuuanbHbIX onepawuii, cun GbICTPOro pearnpoBaHUA U OTHEBON
NOALEPIKKMN NEXOTbI.

LWaccu BMM-3 moxeT 6biTb MCNOABb30BAHO As YCTAHOBKM pasfiny-
HbIX CUCTEM BOOPYIKEHUA KaK POCCUICKOro, Tak U 3apyGexHoro
NpPOU3BOACTBA, BKAOYAA apTUANepuiickue cuctemsl, cuctemsl MBO,
a TaKKe MHorouenesble paKeTHblE KOMMIEKChI.

MOAEPHU3NPOBAHHAA

BOEBAA MALWWMHA NEXOTbI BMI-3

OnbIT 3KcnAyatauun BMI-3 B pa3nnyHbIX perrnoHax Mupa, a Takxe
coBpemeHHble TpeboBaHWsA, NpeabsBaAemMble K 60eBbIM MalIMHaM
nexoTbl, 06YCNOBUAM HEOBXOAMMOCTb NPOBEAEHUS KOMM/IEKCHOA
mognepHusauum BMI-3. M3meHeHWs, BHOCUMbIE B KOHCTPYKLMIO Ma-
LUWHbI, HaNpaB/eHbl Ha Yay4YlleHne OTHEeBOW MOLLM, NOABUKHOCTH,
3aLWMLWEHHOCTY 1 3PrOHOMUYHOCTM W BK/KOYAKOT, B YaCTHOCTU, Npw-
MeHeHWe aBTOMaTNYeCKOW CUCTEMbI YPABNEHUA OTHEM, COCTOALLEN
13 OCHOBHOrO Npuuena oneparopa-HaBoaumka «COX» co BCTpoeH-
HbIM Na3epHbIM AaNbHOMEPOM M KaHanom ynpasneHusa MNTYP, npu-
LlenbHOro Komnnekca «BecHa-K» ¢ TennoBU3NOHHON Kamepoii 1 aB-
TomaTa conposoxaeHus uenn ACT-b, obecnednBaiolleit pacnosHa-
BaHWe Lenn 1 BefieHne NpuLenbHoi cTpensbbl Ha 60/blIMX fanbHO-
CTAX U CKOPOCTAX [BUMXEHUSA, CHIKAKLLEN BPEMS NOPAKEHUA Lenu
¥ 3HAYNUTeNbHO MOBbIWaloLer 3IPPEeKTUBHOCTL CTPeibObl HA Nnasy.
MpuMeHeHWe B COCTaBE CUCTEMbI IHEBHO-HOYHOrO npubopa Habnto-
neHns KomaHamnpa TKH-AW ¢ aKTUBHO-UMNYNbCHON NOACBETKON yBe-
AM4KBaeT B 3 pasa AaNbHOCTb 0BHAPYKEHUA LlenM KOMaHAMPOM B
YCNOBUAX NIOXON BUANMMOCTU. Ha moaepHusmposarnHon bMI-3 ycra-
HOBJIEH MeXaHW3M 3apsikanua MTYP, ymeHblualowWw i Bpems 3apsxa-
Hua go 10 c. B coctaB 6oekomnneKkta moaepHusnposarHHoin EMIM-3
TaKke BBefieHbl HoBble Goenpunackl, obnagawlme yaydeHHbIMM
XapaKTepPUCTUKAMMU, NMOBbILALLMMYM TOYHOCTb CTPENbOBLI.
MoABMKHOCTb MALLMHBI yAyYLleHa 3@ CHET NPUMEHEeHWs HOBOTO JBU-
ratens YT[-32T ¢ Typ6oHaaayBom (MoLHOCTb 660 1. C.), NONHOCTbIO
afanTMpOBaAHHOIO K 3KCNAyaTauuu B YCIOBUAX XKAPKOro Kavmarta.
PaznunuHble KomnaeKcbl 3aiutbl («ApeHa-I», «llTtopa-1», KOMNAEKT
AVHAMMYECKOW 3alunTbl), Npeaiaraemble AN YCTAaHOBKU Ha Moaep-
HU3MpoBaHHoi EMI-3, o6ecneunBatoT 3chHeKTUBHYIO 3aLLUTY MalLK-
Hbl OT yNpaBisieMblX ¥ HeynpaBAseMbiX NPOTUBOTAHKOBbIX PaKeT n
MPOTMBOTAHKOBbIX rPaHat, NPOTMBOTAHKOBLIX YNPaBAAEMbIX PAKeT C
noNyaBTOMATUYECKON KOMaHAHOW CUCTEMOW, UCMONb3YIOLLNX Na3ep-
Hy'0 NOACBETKY Lienu, OT apTUANEPUACKOTO BOOPYKEHUS, UMELOLLErO
CUCTEMY YrpaBieHMs OrHEM C Na3epHbIM lalbHOMEPOM, 1 NPOTNBO-
TaHKOBbIX KYMYNATUBHbIX 3apPSAA0B.
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MopepHusnpoBarnHas BMIM-3  ob6opynoBaHa WHGbOPMALMOHHO-
ynpasnsolwein cuctemoir waccu (MYCLU-688), nossonsiouleid aB-
TOMaTM3MpoBaTb HeKoTopble (YHKUMKW, paHee BbINONHABLUMECS
MeXaHWKOM-BOAUTENEM, MOBLICUTb HAAENHOCTb PaboThl Y3710B U
arperaroB LUacCu, KOHTPONMPOBATb UX TEXHUYECKOe COCTOAHMeE.

BOEBAA MALUUHA NEXOTbl BMM-3®

BoeBas mawuHa nexotbl BMIM-3® fBnAeTCA 04HON U3 MOANDUKAL Wi
BMIM-3, npegHa3HayeHHOM 415 OCHALLEHWA NOAPa3AeNeHuin ObicTpo-
ro pearMpoBaHus U MOPCKOW NexoTbl, AeNCTByoLMX 6e3 noanep-
KW OCHOBHbIX CUI Ha BpaxaeGHo Tepputopun, B NpUbPEHbIX aK-
BATOPMSAX.

B KoHcTpykumio BMIM-3® no cpaBHenuto ¢ BMI-3 BHeceHbl n3me-
HeHUs, yBenYMBatoLLMe 3anac naaBy4yecTu U OCTOMYMBOCTb Mallu-
Hbl. VickntoyeHo obopyaoBaHue AN CAMOOKaNbIBaHUs, YCTaHoBNe-
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Ha TenecKkonuyeckas Bo3ayxo3abopHas Tpy6a u obnery&HHbIin Bo-
HOOTpaaTeNbHbIA LWMWTOK, a TaKKe BBEAEHbI BONHOOTPaXaTe/bHble
WWTKK Ha BallHe.

BMM-3® 06nafaer BbICOKOW MaHEBPEHHOCTbIO HA NNaBy W MMeET
BO3MOXHOCTb ABMEHUS NPU YPOBHE BOAHeHUs B 3 Ganna, a Takke
MOXKeT BeCTU CTpesbby ¢ HeoBX0AMMON TOUHOCTBIO NPU YPOBHE BOJI-
HeHWs 4o 2 6annoB. Bpems HenpepbiBHOrO HaXOMAEHUsA MalUMHbI B
BO/E YBENMYEHO 0 7 YacoB npu paboTatoliem Asuratene, yto obe-
cneynBaer 6e30MacHOCTb U HAAEXHOCTb 3Kcnayatauum BMM-30 B
PasnnyHbIX YCIOBUAX Ha BCEX 3Tanax eé npumeHeHns Ha mope. KoH-
CTPYKLMA MalwuHbl no3sonset BMM-3® Bbixoantb Ha Geper B ycno-
BUAX NPUBOIHOM BOMHBI 1 BYKCMPOBaTh OfHOTUNHOE U3fenwe. bna-
rogaps NPeBOCXOAHON MOGMILHOCTY, 3aLUMTE U OTHEBOI MOLLY B CO-
4eTaHWU ¢ UCKNIYUTENbHOW HafExHOCTbIo, BMIM-3® cTana ogHUM 13
Nydwmx o6pasLos niaBatoleid 60eBoN MaLLNHLI.




BMP-3: HIGH SPEED, PERFECT
MANOEUVRABILITY, SUPREME FIREPOWER!

COMBAT MATERIEL

The BMP-3 infantry combat vehicle has perfect combat capabilities and supreme technical character-
istics. Outperforming its foreign competitors, the BMP-3 will remain the best for the next ten years.

It was designed by Alexander Blagonravov, Chief Designer of Kurgan Special Machine-Building De-
sign Bureau in the period of 1974 to 1989, Major General (retired), Doctor of Engineering, Honoured
Worker of Science and Technology, the Knight of the Order of Lenin and Red Banner of Labour and
October Revolution. He will tell us how the BMP-3 was developed.

AT THE BEGINNING...

This was the Ministry of Defence that was interested
in the development of the BMP-3 infantry combat ve-
hicle. In order to outperform its foreign competitors, a
new vehicle should have three major enhanced combat
characteristics, namely firepower, protection and mo-
bility.

According to the defence doctrine of the 1970s, the
main factical employment of infantry combat vehicles
(ICV) (in case of possible attack) was centred at the
Western theatre of military operations with large flood-
ing areas. It means that ICV should be an amphibian
which outperforms its previous versions (BMP-1 and
BMP-2) in terms of speed.

However, there were no special design specifications
for the BMP-3 provided by the Ministry of Defence.
Special Design Bureau together with the All-Russia
Research Institute of Transport Engineering (Trans-
mash) had fo develop these specifications and to pres-
ent them to the customer. It should be noted that ICV
had already passed all the required factory tests and
was used at the Cuban polygon while its design speci-
fications had still to be signed (they were signed only in
August 1983).

However, the main works on the amphibian BMP-3
started later in 1977. The most difficult task was to en-
hance its armour protection because the American ICV
machine guns could easily penetrate info the front ar-
mour of the BMP-2 even at a long range. In order to
protect the front against these machine guns, it was
necessary to increase the weight of the front armour.
However, ICV traditional design with the engine and
fransmission in the front did not provided it - it would
bring down the nose.

My idea was fo protect the front properly with the help
of a good armour protection. The lateral armour was
supposed fo protect the crew against small-arms fire at
any distance. | suggested that engine should be mount-
ed transversally while service systems - in the niche
above the track. The Special Design Bureau under the
leadership of V. Zinoviev suggested in turn that engine
should be arranged longitudinally and its systems -
along the axis of the vehicle with narrow passages for
troops on both sides (60 cm each). What | wanted to do
is fo arrange engine and transmission aback and frans-
verse to provide through passage.

| realized that it was necessary to establish a develop-
ment committee under the chairmanship of the custom-
er. We made two plywood sample models of the vehicle.
The commission analyzed the models in terms of their
through passage ways and crew housing. The inter-
nals was not much important at that moment. The com-
mission with P. Kirichenko, the Colonel from Scientif-

ic Tank Committee, in chair approved the version with
transverse arrangement of the engine.

Transmash was against my suggestion. However, the
chief designer has quite enough rights and if anybody
disagrees with him, the only way out is to remove him
from the post. And when minister Finogenov criticized
me | answered, “If you do not appreciate the way | am
used to working, you can fire me.” Everybody present at
the board was stunned. There were a lot of claims, but
anyway | continued to work.

POWERFUL ENGINE BEING
A HEART OF THE VEHICLE

According to the previous decisions, Chelyabinsk Trac-
for Plant was developing engine 2V-06 infended for
ICV. But the first engine design needed some modifica-
fions in ferms of size and weight.

Later, having met Boris Yegorov, the Chief Designer at
Barnaul Transmash, | told him how ICV engine should
look like. It should be low, so that it was possible to walk.
He said that he would do it. And we made a decision
straightaway at the Ministry of Defence Industry.

In a short period of time Barnaul Transmash designed
and manufactured UTD-29 engine specifically adopted
for ICV design. This naturally aspirated engine had the
same characteristics 2V-06 engine being developed
in Chelyabinsk. Together with logistics the engine had
many advantages because there its cavities provided
enough space for other logistics units. This engine was
adopted for installation at a new ICV but the central Re-
search Institute, Research Institute for Engine Develop-
ment, the 46th Research Institute of the Ministry of De-
fence and, finally, MIC (Military Industrial Commission),
previously taking the decision to apply turbocharged
engines only, were against it.

| was called in by the defence industrial commission
and was fold that this engine wouldn't be installed. | had
to develop 2V-06 engine further. Logistics became lon-
ger and higher so that the vehicle needed an intermedi-
ate gearbox. However, ICV looked much worse but we
had to prove that UTD-29 was better for BMP-3 than
2V-06.

WEAPON SYSTEMS
IS OF GREATEST IMPORTANCE

Although | was specialized more in engines and trans-
missions, | spent 80% of all my fime on weaponry.

While the BMP-3 was being developed, | had to experi-
ence much. At the meeting of the Ministry of Defence
Industry | had to defend the vehicle because there were
usually the representatives of Transmash consisting of
seven persons with their own developments on the ve-
hicle. But | was alone. It was like a war - we were fight-

ing all the time. The choice of weapon system was dif-
ficult. There were already engineering tests of the
prototypes with the design specifications being not ap-
proved by the customer so far. So the heads of research
institutes and design bureaus involved into this proj-
ect could make any suggestions which went beyond
the project. Thus, Transmash, specialized in armoured
vehicles, considered 76-mm medium ballistic guns as
the main weapon system. The Central Research In-
stitute of Precision Engineering, specialized in arma-
ment, offered a 45-mm machine gun. Tula Instrument
Design Bureau, our associate contractor on weaponry,
developed a new 100-mm gun firing with high-explo-
sive shells, and ATGM launched through the barrel with
laser beam control.

As a result, the Minister ordered all the heads of the
enterprises stated above to gather in Kurgan and not
to leave until the best solution for firepower would be
found. We spent three weeks there and discussed vari-
ous options. The problem on weaponry was tackled by
joint decision of Kurgan Special Machine-Building De-
sign Bureau and Tula Instrument Design Bureau sup-
ported by the representative of the Central Research
Institute of Precision Engineering. It was decided that
one triple mounting located in the turret, joined a 100-
mm gun-launching unit, and 30-mm machine gun and
gun group.

TESTING AND TESTERS

In 1984, in Cuban there were full-fledged tests on sus-
tained power of track roller tyres. The average speed of
the vehicle reached 73.4 km/hour on the road. Rated
kinematic speed was 71.8 km/hour. It meant that the
engine was not running at full capacity. Thus, there was
a small power loss in chassis and the tyres passed all
tests successfully.

We specifically designed a mechanism for protecting
the engine from casting so that it was possible to de-
scend the mountain without using the brakes. The first
time when we tried it in Armenia, | was very agitated
because the descent angle was 17 degrees and there
was no natural trap. But everything went smoothly. In
the Hindu Kush Mountains we found a barrow pit with
the decent of nearly 200 meters long. Nothing impeded
the vehicle. As the vehicle went down in first gear, it was
clear that the caterpillars were twitched by our mecha-
nism. There was no acceleration - ICV moved smooth-
ly as well.

In 1986, testing was carried out in Turkmenistan. It was
not easy because the local air temperature was over
40°C. We had to make sure that the vehicle was able to
run in dust conditions. The T-80, for example, had spe-
cial funnels in order to prevent dust penetration. The
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BMP-3 managed to run without any funnels at all; air cleaning worked normally. But
after tests, we located the air intake behind the turret.

All tests conducted at various sites, in the mountains, on the sea were passed suc-
cessfully and the vehicle designated as BMP-3 was adopted for use by the Army and
Naval Infantry Forces.

What | wanted to do was to design such a vehicle that would outperform its foreign
competitors for at least fifteen years. Fifteen years have passed and the BMP-3 is still
the best. My task has been fulfilled. | must say that these are the efforts of the design-
ers of our Special Design Bureau that made such a magnificent vehicle.

In spring 1987, after my report to the Board of the Ministry of Defence, the BMP-3
was adopted. | remember the moment | walked thereafter and | had a sort of a relief in
my heart as if it was a load off my mind.

HISTORY OF BMP-3 DEVELOPMENT

In the initial period of Perestroika the plant had the same production volumes as be-
fore. There were orders of the Ministry of Defence as well as export orders. The com-
pany worked at the same pace receiving funding from the state budget. Many vehicles
were exported at the costs of the main customer. Exported vehicles produced much
profit for the plant at that period of time.

Despite the fact that the BMP-2 had good performance, it did not outperform for-
eign ICVs. The CPSU Central Committee and the Council of Ministers of the USSR an-
nounced decree No 1043-361 dated 16 December 1976 to design a completely new
infantry combat vehicle BMP-3. Kurgan Special Machine-Building Design Bureau
was appointed as a major developer. A number of specialized research institutes and
design bureaus joined the team as well. Thus, the BMP-3 has been developed by joint
forces of many companies.

The armament and fire control systems were developed by Tula Instrument Design
Bureau headed by A. Shipunov, at present an Academician, Hero of Socialist Labour,
Chief Designer and Head of Instrument Design Bureau. He worked together with the
Doctors of Engineering S. Berezin and A. Gryazev.
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To coordinate works, the Council of Chief Designers was established headed by Al-
exander Blagonravov, Chief Designer of Kurgan Special Machine-Building Design
Bureau. He had much experience in Armoured Academy and he implemented his
scientific ideas in order o design a new ICV generation. One of his scientific and en-
gineering achievements was the development of hydro-mechanical transmission with
a hydrostatic steering device applied to the BMP-3. The Kurgan designers together
with their colleagues from other design bureaus headed by A Blagonravov outper-
formed their Western designers for many years. No wonder that the BMP-3 is still
considered as the world’s best vehicle of this type.

In 1978 the designers developed the first experimental BMP-3. Its weapon systems
were many times modified. Already in 1986, the BMP-3 successfully passed all offi-
cial tests. According to the Decree of the the CPSU Central Committee and the USSR
Council of Ministers No 179 dated 8 July 1987, the plant started the serial production
of the BMP-3 at the same time producing the BMP-2 in the same volume.

The American ICV Bradley was developed for 15 years. At the beginning of its devel-
opment it weighed 13 tons and had positive surplus buoyancy. At the end it weighed
23 tons and had negative surplus buoyancy. It is capable to float on the calm water
and only when lifting the additional enclosure along the perimeter of the hull.

Today the company offers a modernized version of the BMP-3 and previous modern-
ized versions as well. lts modernization includes installation of gun sighter of new
generation and additional thermal imaging sight with thermal imaging module made
by either Sagem or Thomson. Besides, the modernized BMP-3 has additional armour
shields, more powerful engine UTD-32, automatic fransmission system, management
information system for chassis, and conditioning system.

BMP-3 CHARACTERISTICS

The BMP-3 infantry combat vehicle combines its superior mobility, perfect firepow-
er and reliable armour protection. It best suits for special operations and conduct of
ground combat.

The strategic mobility of the vehicle is provided by the possibility to be transported



by air and sea. This ICV supports airborne and shipborne assault operations. The tac-
tical mobility is ensured by sufficient fuel capacity, high manoeuvrability, high maxi-
mum and average speed, capability to overcome water obstacles on the spot and to
stay in the water a long time without any additional preparation.

The computerized fire control system and a powerful set of weapon systems includ-
ing a 100-mm anti-tank gun-launcher, 30-mm machine gun and three 7.62-mm gun
groups provide effective firing both in water and ashore.

The armoured hull and turret are made of aluminium alloys. The most vulnerable
areas are protected by distributed armour providing protection against ballistic mis-
siles which becomes of great importance nowadays.

Taking into account firepower, mobility and protection parameters as well as high
performance characteristics and high level of service, the BMP-3 is considered as the
best multipurpose vehicle to perform special military and defence operations intend-
ed for Rapid Reaction Forces and as a fire support vehicle as well.

The BMP-3 chassis can be used for installation of various Russian and foreign weap-
on systems, including artillery systems, air defence systems, and multi-purpose mis-
sile systems.

MODERNIZED BMP-3

Application of the BMP-3 in different regions of the world as well as the new require-
ments for infantry combat vehicles resulted in a comprehensive modernization of the
BMP-3. All design modifications are aimed at improving its firepower, mobility, pro-
tection and ergonomics. They include automatic fire control system consisting of
the main sight of SOZH gun sighter with integrated laser ranger and ATGM control
channel, sighting system Vesna-K with a thermal imaging camera and automatic far-
get tracking system AST-B which provides target identification and firing at a long
distance and high speed (it reduces the time required to frack the target and signifi-
cantly improves firing afloat). Day and night surveillance device TKN-Al with active-
pulsed illumination increases the range of target detection under poor visibility con-
ditions by 3 times as much. The upgraded BMP-3 is provided with ATGM loading gear

COMBAT MATERIEL

that reduces the loading time up to 10 seconds. The BMP-3 ammunition includes also
new weapons with enhanced performance and fire precision characteristics.

The mobility is enhanced by new turbo-charging engine UTD-32T (with power capac-
ity of 660 hp) fully adjusted for high-temperature conditions. The different protection
systems (such as Arena-E, Shtora-1, a set of explosive-reactive armour), installed on
the upgraded BMP-3, provide it with effective protection against guided and unguid-
ed anti-tank missiles, anti-tank grenades, guided missiles with semi-automatic guid-
ance systems which use target laser illumination, as well as against artillery weapons
with fire control system, laser ranger and anti-tank hollow charges.

The upgraded BMP-3 is equipped with management and information system for chas-
sis (IUSSH-688) which automates certain functions being operated manually before.
It is aimed at improving reliability of chassis components and units and controlling
their condition.

BMP-3F INFANTRY COMBAT VEHICLE

BMP-3F infantry fighting vehicle is one of the modifications of the BMP-3 intended
for Rapid Reaction and Naval Infantry Forces located in hostile territories and coast-
al waters without major support.

The BMP-3F design compared to the BMP-3 has some modifications enhancing sur-
plus buoyancy and stability. It does not have self-digging equipment but, in turn, it is
provided with felescopic intake snorkel, lightweight water barriers on the vehicle tur-
ret.

The BMP-3F is highly maneuverable on the sea and is able to float at heave level of
3 points as well as to perform firing with the required accuracy at heave level of 2
points. The time of being in water with running engine is increased up to 7 hours.
That ensures safety and reliability of the BMP-3F under different conditions and at all
stages of its application on the sea. The BMP-3F design allows coming ashore under
breaking wave conditions as well as dragging a similar vehicle. Due to its supreme mo-
bility, protection and firepower and enhanced reliability, the BMP-3F has become one
of the best samples of amphibian combat vehicles.
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STRATEGY

PAZJUO3NIEKTPOHUKA POCCUM:
MPOLLJIOE, HACTOALLEEE, BYAYLLEE

BecHoi B MuHMCTEpCTBE NPOMbIWAEHHOCTM M ToproBan P® coctosanoch paclwmMpeHHoe coBellaHue py-
KoBoauTenei npeanpuAaTUA PaaMO3NEeKTPOHHOM MPOMbIWNEHHOCTU «Torm paboTbl paano3NeKTPOHHO
MPOMbILIIEHHOCTM B 2009 rofy ¥ OCHOBHbIE 334a4M Ha 2010 rog». BeicTynaa Ha coBelwaHnn ¢ OTYETHbIM
AOKNaaoMm, aupekTop [lenaptameHTa paano3eKTPOHHOM NpomblwneHHocT MuHnpomTtopra Poccumn Bnaaw-
mup MuHaeB noApo6HO OCTAaHOBMACA HA BOMPOCAX HAYYHO-TEXHUYECKON NOMUTUKMN, UTOTAx BbIMOAHEHUS

d)ep,epaanblx LenesblxX Nporpamm v nepsoovyepeHbiX 3aaavax paﬂ,VIOSI'IeKTpOHHOVI MNPOMbILLNEHHOCTH.
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— HayyHo-TexHM4yecKas NosMTMKa B OTpac/u

HanpaB/ieHa Ha co3AaHne N 0CBOEHME INEK-

TPOHHbIX U PafMO3NEKTPOHHbLIX TEXHONOTUN,

COOTBETCTBYIOLLMUX MUPOBOMY TEXHUYECKOMY

ypoBHI0. Ha 6a3e 3Tux TeXHONOrnii NNaHupy-

loTcsA pa3paboTKa M BbINyCK LWMPOKOro Knac-

Ca COBPEMEHHbIX U3enuni:

® pagvoannapatypsl UMchpoBoro Tenepa-
MOBeLaHuns;

® annapatypbl LWMPOKONONOCHOrO Hec-
NPOBOAHOrO JOCTYNA;

®  CUCTEM U CPEACTB PaAMOYACTOTHOM
naeHTMbuKauum;

® HaBMrayMOoHHOI annapaTypbl NONb30BA-
Tenen cuctemol NMOHACC;

®  CUNOBOW 3NEKTPOHUKN;

®  MUKPO3NEKTPOHUKN;

e (CBY-aneKTpoHuKY;

®  MUKPOCUCTEMOTEXHUKM;

®  MPOMbILIIEHHOW PAANOINEKTPOHNKM;

*  (ObITOBOM paanoannaparypbi;

®  MeAMLMHCKON paiMo3eKTPOHHON
annaparypbl.

- Bnagummnp HukonaeBuy, MHorme us
¢enepanbHbIX LeneBbIX NPOrpamMM yxe
AelcTByoT. B ABYX cnoBax, 4To npouc-
xoauT?

— B pamkax OUMN «Pa3sutne 3neKTpoHHOM
KOMMOHEHTHO 6a3bl U PaaNo3NEKTPOHUKM»
Ha 2008-2015 roabl paspabarbiatotcs ba-
30Bbl€ MPOMbILUNEHHbIE TEXHONOTUW U CO3fa-
€TCA Hay4YHO-TEXHUYECKWTA 3aZeN Mo Nepcnek-
TUBHBIM TEXHONOTUAM U KOHCTPYKLMAM 3/1EK-
TPOHHBIX KOMMNOHEHTOB, YHU(ULMPOBAHHbLIM
y3nam u 610KaM PaaMo3/eKTPOHHON anna-
paTtypbl, BEPTUKANbHO-MHTErPUPOBAHHBIM CH-
cTeMam aBTOMATU3MPOBAHHOTO NPOEKTUPO-
BaHUsA CNIOXKHbIX INEKTPOHHBIX KOMMOHEHTOB.
B pamkax OUM «lnobanbHas HaBUraumoH-
Has cuctema» no nognporpamme «Paspa-
60TKa ¥ MOAroTOBKa MPOM3BOACTBA HaBura-
LMOHHOro 06opyAoBaHNUA U annapatypbl Al
rpayaaHCKUX notpeGuTenei» NpoAoNKaloT-

¢ paboTbl MO CO3AaHWI0 TEXHONOTWIA U pas-
paboTKe KOHEYHOW anmapatypbl No/b30Ba-
Tenen MMOHACC, ocHOBaHHOW Ha NpumeHe-

HUM YHUULMPOBAHHBIX 3NIEKTPOHHbBIX MOJY-
nei (NPMEMHO-U3MepUTENbHbIE MOAY/U, KOH-
Tponnepsbl, yHKUMOHANbHbIE Y3/bl, BTOPUY-
Hbl€ UCTOYHUKU NUTaHMS).

- MoaBoasa utorn 2009 roaa, 4to 661 Bbi
oTMEeTWIUN 0c0607?

— Bbino paspabotaHo 67 6a30BbIX TEXHOMO-
rMid B 061acTy 3/1EKTPOHHON KOMMOHEHTHOM
6a3bl, co3naHo 2 6a30BbIX LEHTPA NPOEKTU-
poBaHUA YHKLMOHANBHO CNOXHOWM 3MeK-
TPOHHO KOMMOHEHTHOM 6asbl, NpPoBeAEeHbl
PEKOHCTPYKUMA U TEXHUYECKOE MEepeBOopy-
KeHue 4 [eNCTBYIOLMX PaAMO3NEKTPOHHbIX
Npou3BOACTB.

Cpeav 6a30BbIx TeXHONOMMI B 06/1aCTN 3NeK-
TPOHHOI KOMMOHEHTHOM 6a3sbl, paspaboTaH-
HbIXx B 2009 rogy, MOXHO OTMeTWUTb, Hanpu-
Mep, CheaytoLime:

e (a3oBas TexHONOrWA CO3AaHUA pAja
paanauMOHHO-CTOMKUX  U3LeNniA  CUI0BOR
3INeKTpoHukM — [AMOI-TpaH3nCTOpoB C Ha-
npsxeHuamu 30-800 B 1 paboummu Tokamm
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BnapumMup MuHaes, gupektop [lenaptameHTa pagnMo3neKTPOHHON NpoMbIWIeHHOCTN MuHncTepcTBa
NpoMbILLNeHHOCTN 1 Toproeau Poccuiickoin ®esepaunm, A-p TeXH. HayK, Npodeccop, YaeH oprkomuteTa
«Poccuincko Heilenn 3NeKTPOHNKN»

Vladimir Minaev, Head of the Department of Radio Electronics of the Ministry of Industry and Trade of the
Russian Federation, Doctor of Engineering and Professor, Member of the Organizing Committee of the

Russian Week of Electronics.

10 100 A, IGBT go 1200 B u gpaitsepos (OAO
«AHrcTpem», MockBsa);

® (a3oBas TEXHONOMUs W3rOTOBNEHUA HW-
TPULHBIX FETEPOCTPYKTYP U TEMNONPOBOAS-
wux nopnoxek AIN ans npubopHoro psga
CBY-tpaH3uctopos MMM ADAP X-ananasoHa
(OAO «CgetnaHa», C.-MeTtepbypn);

* MmaplpyT npoektupoBaHus CO-6nokoBs ¢
NpoeKTHbIMU Hopmamu 0,13 mkm (OAO «HUN
M3 1 ,MukpoH*“», Mockga);

® TexHonorua NpPOW3BOACTBA  Cynepau-
HEMHbIX KPEMHWEBbLIX CBEPXBbICOKOYACTOT-
HbIX TPaH3KUCTOPOB S- 1 L-ananasoHos (PIyM
«HUNIT», BopoHe).

BaxHbIM MHBECTULIMOHHbBIM NPOEKTOM ABNAET-
CA PEKOHCTPYKLMA N NEPEBOOPYHKEHNE TEXHU-
YecKoii 6a3sbl NPOM3BOACTBA MOLLHBIX, Maso-
wymawmx CBY-tpaHsuncropos n MUC Ha ocHo-
Be LUMPOKO30HHBIX MOMYNPOBOAHUKOBbIX Ma-
Tepuanos Ha 6asze OTYN «HMM ,,Mynbcap“».
Mpegnonaraemsbie K Bbinycky CBY-cyGmoaynu
MMeloT napameTpbl, CpaBHUMble C mapame-
Tpammu Nyywnx obpasyoB MmnoptHbix CBY-
cybmoaynei 1 BnonHe KOHKYPEHTOCNOCOBHbI.
MpeaycMoTpeHo Takke 3aBeplueHne pabot
Mo CO3[aHWI0 MEXOTPacNeBOro LeHTpa npo-
€KTUPOBaHWA, KaTanormMsaumm W U3roTos-
neHus dotowabnoHos Ha 6ase OAO «Poc-
CWIACKAn 3NEeKTPOHUKa». JTO no3BonuT obe-
CMNeynTb 3Ha4YMTeNbHOE COKpalieHue 3aTpar,
KOTOpble OTAe/bHble 0TPacan U NPeAnpUATUS-
M3rOTOBUTENN MWKPOCXEM MNAAHUPYIOT Npu
CO3/1aHWM TaKMX Y4ACTKOB Ha CBOUX Npeanpu-
ATUAX UM 3aKase hoTolwabaoHoB y 3apybe-
HbIX W3roToBUTENEN 6e3 rapaHTUil COXpaHHO-
cT1 MHdopMaL MM no paspabaTbiBaemMbiM Npo-
eKTam U3fenunin MMKpOo3NeKTPOHUKM.

B 2009 r. Heckonbko npeanpustuin (OAO
«KoHuepH ,,Co3sesane“s, ®IYM «MKB ,,Inek-
TpoH“», OAO «UHUTWN ,TexHomaw*», OAO
«ABaHrapg», ®IYM «HMNN ,Mynbcap“», YN
«KHUUTMY», ®IYM «PHUUPC» u ap.) Bbiu-
rpann KoHkypcbl POOU u nonyumnu rpau-
Tbl Ha npoBejeHue QyHAaMeHTanbHbIX MC-
CnefoBaHU B 06nact pajgmMo3dNeKTPOHU-
KW, ABNAIOWMXCA HaYanbHbIM 3Tanom n6oin
pa3paboTku.

- Tekywuii rog 3KcnepTbl NPU3HAIOT Fo-
AOM onpeaeneHua HaubGonee BaXHbIX,
NpUOPUTETHbIX MEpPONpUATUIA NO pea-
ausaumm MporpamMmbl U obecneyeHus
ux BbinosHeHuA. KoHkpeTusupyiite umx,
noxanyicral!

— Mnaxupyetca paspaborarb «Crpateruio
pa3BUTUA PAAMOINEKTPOHHOW NPOMbILL/IEH-
HocTu» ao 2025 roaa, B KOTOPOM Ha OCHOBE
U3y4YeHNs MUPOBOrO U OTEYECTBEHHOTO PbIH-
KOB PaAWO3/MEKTPOHHOW NPOAYKLMM U Npo-
MbILLIEHHbIX TOBApPOB OyAeT caenaH NporHos
pa3BMTUA OTEYECTBEHHOW PaN03/1EKTPOHHOM
npomblineHHocTn. OTAeNbHOW CTPOKON 3anB-
NleHa opraHu3auusa 1 yyactme B OoTeYecTBeH-
HbIX U 3apy6exHbiX BbiCTaBKax Mo TemaTuke
pPaano3/1eKTPOHHON MNPOMbILWAEHHOCTH, KaK
O/IHO 13 HE06XOAMMbIX MEPONPUATHIA

Kpome Toro, [lenaptameHT yxe noprotosun
6 LOPOXHbIX KapT. B nx coctase: uudposoe
TeneBuAeHWe, PaAMOYacTOTHas WAeHTUDK-
Kauus, HasurauuoHHas annaparypa (/10-
HACQ), MeanLIMHCKas TEXHUKA, CUNOBAsA 3/eK-
TPOHMKa, TeNEKOMMYHMKALMOHHOe 060pyao-
BaHue. [laHHble JOPOXHblE KapTbl M0O3BONSA-
l0T yBA3aTh OCHOBHble HanpaBfeHWA pa3Bu-
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«Poccuiickan Hepens 3aneKTpoHu-
KN» — KOHIPEeCCHO-BbICTaBOYHOE Me-
ponpuatue, BKYalLllee B ceds

6 BbICTABOK U Hosiblle 20 KOHepeH-
LA 1 CeMUHAPOB No pa3paboTke,
NpPOW3BO/ACTBY, MOCTABKE KOMMOHEH-
TOB 11 MOZyNEeN Paan031eKTPOHHOW
annapartypbl, NOrOTOBKE UHXeEHep-
HbIX KaflpOB, NPOABWXEHMNIO MPOaYK-
LM PaA03NEKTPOHHOIO KOMMJIEK-
ca Ha 0TeYeCcTBEHHOM U 3apybex-

HOM pPbIHKaXx.

TUS PaAWO3NEKTPOHHOTO KOMMIEKCAa Mexay
€060/ 1 aTb YETKYIO KAPTVHY MO COXPAHEHUIO
CTpaTernyeckux OpueHTUpPoB.

- lMepea oTpacnblo paano3neKTPOHHOM
NPOMbILJIEHHOCTU TOXE CTOUT Kajpo-
Bbli Bonpoc?

- YBbl. Mpobnema coxpaHeHus n o6HoBNe-
HUA KaapoBOro noTeHuMana ABNAETCA B Ha-
cTosiLLee BpeMsl OfiHO 13 Hambonee aKTyanb-
HbIX B 0GecneyeHun fanbHeilero ycronyu-
BOrO pa3BUTUA PaAMO3NEKTPOHHON MPOMbILL-
neHHoctn. Ceityac cpeaHuit Bospact pabort-
HUKOB cocTaBnifer 45,8 roaa, B To Bpems Kak
OoNnTUManbHbIM ABNSieTCA Bo3pact 35-38 ner.
B cBA3M ¢ 3TMm NepBoOYepeaHas 3ajaya Ka-
APOBOW MOAUTUKM — OCYLLECTBNIEHWE MepP MO
«OMONaXKMBaHWIO» KaApOBOro COCTaBa, npe-
Xae Bcero nytem Habopa BbIMYCKHUKOB BbiC-
WKUX W CPeAHUX cneumanbHbiX y4ebHbIX 3a-
BeaeHnil. Kagposblii noteHuman Heobxoau-
MO BOCCTaHaBNMBaTh, U AN 3TOr0, N0 MOEMy
MHEHUIO, HYHO caienatb cnegytouiee:

®  YCUNWTL NPUB/EKATENbHOCTL PaboThl B pa-
AVNO3NEKTPOHHON MPOMBILLAEHHOCTU 3a CYET
JanbHelwero pocTa 3apaboTHoi nnarbl;

® MPOLOMKUTL fanbHelillee COBEPLIEHCTBO-
BaHWe CUCTeMbl MOBbIWEHNUSA KBanUdUKaLum
1 NepenoAroTOBKMN KaapoB;

® BOCCO34aTb CMCTeMbl npodeccroHanbHo-
TexHW4YecKoro obydyeHus Ha 6ase Begylumx
npeanpuATUiA.

- MoxHo nu oxapakTepusoBaTb 0CO-
6eHHOCTU OTeYeCTBEHHOro pbiHKa pa-
AUO3JIEKTPOHUKN?

— MNoa BANAAHNEM MUPOBOIi KPU3UCHOMN 3KOHO-
MWYeCKOW CUTyaLLMn NPOUCXOAAT ONpeAengH-
Hble CUCTEMHble Mpeobpa3oBaHus, KOTopble
NPUBOAAT K 3aMETHOMY COKpalLLeHno 06bEMA
pbIHKa 1 U3MEHEHUIO Er0 CTPYKTYPbI.
BONbLIMHCTBO CEKTOPOB pblHKA NepexoauT
OT MOAIe/IN PEerynspHoro cCepunHoOro noTpe6-
NeHUs NPOAYKLMM K MOAENN HEPEryNsapHOro



notpe6neHns npubOPOB € He NOBTOPSAIOLLEN-
¢l HPYHKLMOHANBHOCTbLIO, T. €. PAKTUYECKU K
NPOEKTHOMY MOTPeBNeHUI0 PaAMO3NEKTPO-
HUKU «MOA 3aKa3». B CBA3M C 3TUM y poccuid-
CKUX MpOW3BOAMTENEH PALMO3INEKTPOHUKY,
KOTOpble U3HaYanbHO ObiNK 1, B OCHOBHOM,
0CTalTCA  NPOEKTHO-OPUEHTUPOBAHHbIMU
KOMMNAHUAMU, UMEILMMU HABbIK GbICTPO
pa3paboTku U BbiNycKa HEGOMbIUMX Cepuit
npubopoB, MNOABAAETCS MHOMXECTBO BO3-
MOMHOCTEN 3aHATb HOBbIE PbIHOYHbBIE HULIN,
NOTECHUB 3apyGexHbIX KOHKYpeHToB. Monu-
TMKAa OTEYECTBEHHbIX MPEANnpPUATUA Ha poc-

CUACKOM pPbIHKE 3NEeKTPOHWKM Hanpas/ieHa
Ha 3aBOEeBaHWe Cneunanu3MpoBaHHbIX PbiH-
KoB. bonbluoe 3HaueHne Mbl HamepeHbl Npu-
AaBaTb TaKUM CNocobam NpoaBMMKEHUs OTe-
4eCTBeHHOW MPOAYKUMUM, KaK y4acTie B Bbl-
CTaBOYHbIX MEPONPUATUSAX. YIKE B 3TOM rogy, B
pamKax «POCCMINCKON Heaenn INeKTPOHUKMNY,
KoTopas npoinger 26—28 okTabps B «IKCMo-
LieHTpe», OpraHn3yetcsa 60MbLIas IKCNo3nLMaA
MwuHMCTepCTBa NPOMBILLAEHHOCTM U TOPTOBAN
P®, npeactaBneHHas 60 npeanpuaTMamu pa-
ANO3NEKTPOHHON NPOMbILNEHHOCTH Poccum.

RUSSIAN RADIO ELECTRONICS:
PAST, PRESENT, AND FUTURE

In spring this year an extended session was held in the Russian Ministry of In-
dustry and Commerce where the heads of leading radio electronics enterpris-
es took part. The session announced the results of radio electronics developp-
ment for 2009 and plans for the next year. Speaking at a meeting, Vladimir
Minaev, the Head of the Department of Radio-Electronic Industry of the Rus-
sian Ministry of Industry and Trade, dwelt on such issues as research and de-
velopment policy, outcomes of the federal target programmes and high-priori-

ty problems in radio electronics.

The sectoral research and development policy is
aimed at the development of advanced electronic and
radio-electronic technologies used in the production
of a wide range of products, namely as follows:
- Digital broadcasting radio equipment

Broadband wireless access equipment

Radio frequency identification systems

GLONASS navigation equipment

Power electronics

Microelectronics

Microwave electronics

Micro-system engineering

Industrial radio electronics

Domestic electronics

Medical electronics.

- Mr. Minaey, a lot of Federal Target Programmes have
been already implemented. Could you describe them in
a few words?

Mr. Minaev: The Federal Target Programme on
Electronics and Radio Electronics Development for
2008-2015 is aimed at developing the basic industrial
engineering and facilitating technological advance of
cutting-edge technologies and electronic component
designs, unified assemblies and electronics modules,
vertically integrated CAD.

The Global Navigation System Federal Target
Programme, namely the programme on the development
of navigation equipment and facilities for civilian
users and preparation for its production, is aimed at
the development of GLONASS technologies and final
equipment based on the unified electronic modules
(receiving-measuring apparatus, controllers, functional
assemblies, secondary power sources).

-Summing up the results of the year 2009, what can you
highlight here?

- Sixty seven basic technologies have been developed
in the field of electronics. At the same time, two base
design centres have been established to develop
functionally integrated electronic components while
four radio-electronic production facilities have been
reconstructed and modernized.

The basic technologies in the field of electronics
developed in 2009 are as follows:

- Basic fechnology for development of radiation-proof
power electronics, such as double-diffused MOS
transistors with voltage values from 30 V fo 800 V and
operating current of up fo 100 A, 1,200 V IGBTs and
drivers (Angstrem, Moscow)

Basic technology applied in manufacturing
nitride heterostructures and heat-conducting AIN
substrates for microwave transistors of X-band active
phased array anftennas of RT modules (Svetlana, St.
Petersburg)

- Design cycle for multi-functional assemblies of 0.13
pm (Micron, Moscow)

- Manufacturing fechnology for S/L band superlinear
silicon microwave transistors (Scientfific Research
Institute of Electronic Engineering, Voronezh).

A major investment project is reconstruction and
modernization of the technical base for production
of powerful, low-noise microwave transistors and
SSI circuits on the basis of wide-band semiconductor
materials at Pulsar Research and Production
Enterprise.

The microwave submodules have the same parameters
as the best foreign analogues and are considered fo be
quite competitive.

Apart from that, the inter-sectoral centre for designing,
cataloguing and manufacturing masking plates at
Ruselectronics.

This will allow microchip manufacturers to significantly
reduce their costs when establishing such departments
at their enterprises or ordering artworks abroad
without guarantee of information security.

In 2009, several companies (such as Sozvesdie

STRATEGY

Concern, Elektron Moscow Design Bureau,
Technomash Central Research Technological Institute,
Avangard, Pulsar Research and Production Enterprise,
Kaluga Research Institute for Telemechanical Devices,
Rostov Research Institute for Radio Communications,
etc.) won competitions of the Russian Foundation
for Basic Research and received grants to conduct
fundamental research in the field of electronics.

- This year is considered by experts as the year
to determine the most important and top-priority
activities in implementation of the programme. Could
you please specify them?

- A strategy on radio electronics development by 2025
is to be worked out which will provide the outlooks
for electronics development based on the study of the
world and Russian radio electronics markets. One of
the major activities is to organize the Russian radio
electronics exhibitions and to participate in other
international exhibitions carried out abroad.

Besides, the Department of Radio Electronics has
prepared six roadmaps.

They include digital ftelevision, radio frequency
identification, navigation equipment (GLONASS),
medical equipment, power electronics, and
telecommunications equipment.

These roadmaps reflect the main directions of radio
electronics development and make it possible to
maintain the strategic guidelines.

NDO: Does radio electronics face the problem with
personnel management?

Mr. Minaev: To maintain workforce capacity is alas
one of the most urgent tasks we are facing now.
Nowadays the average age of employees is 45.8 years
while the optimal age is 35-38 years. In this regard, it
is necessary fo “refresh” the personnel by recruiting
the graduates from universities and specialized
educational institutions in order to ensure the
sustainable development of radio electronics. For this
purpose, the following can be done:

- Enhancing an appeal of radio electronics by
increasing the wages

- Improving training and retraining systems

- Establishing vocational training centres at the leading
electronics enterprises.

- Does Russian radio electronics market have any
features?

- The global economic crisis significantly impacted
on the radio electronics market and resulted in a
noticeable decline in the market volume as well as in
some changes in its structure.

Most sectors of the market are shifting from regular
serial production to non-reqular production. It means
that electronics will be made fo order. In this regard,
the Russian manufacturers of radio electronics, being
primarily the design bureaus capable to quickly develop
new devices and then to produce them, have many
opportunities to occupy new market niches depriving
foreign companies of the competitive advantage.

The most Russian radio electronics enterprises are
looking forward to sweep specialized markets.
Participation in exhibitions becomes of great
importance fo promote the Russian production.
Already this year, the Russian Ministry of Industry and
Trade represented by 60 radio-electronics companies
will exhibit their production at the Russian Week of
Electronics to be held on 26-28 October at Expocentre.

Russian Week of Electronics includes six exhibitions and over 20
conferences and seminars on the development, manufacture,
and delivery of radio electronic components and modules, as
well as on training engineering personnel and promotion of radio
electronics in Russia and abroad.
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ANMNAPATYPA CHELINAN bHOW
AOKYMEHTAJIbHOU CBA3U

oryn «HMM ,,Curian“» cosaaH Ha 6ase JleHHrpaackoro TenedoHHoro 3asomaa «CurHan», o6pa3oBaHHOroO
B COOTBETCTBMM C [IpuKa3om HapKoma anektTponpombitineHHocTn CCCP N2 M-3-67 oT 7 cheBpans 1944 T., 1
CTPYKTYPHbIX Noapa3sgeneHui, soigeneHHbix us JINO nmenn A. A. KynakoBa,— INeKTpoMexaHN4eCcKoro 3aBo-
Aa 1 LleHTpanbHOro KOHCTPYKTOPCKOTo 610pO € OMbITHLIM MPOU3BOACTBOM, KOTOPOE ObINI0 0CHOBAHO B 1935 T.
Kak «KoMbUHAT TEXHMKN 0COOOI CEKPETHOCTUY.

Muxaun Ckaukos,

reHepanbHbiii aupektop ®IrYMN «HMM, CurHan“»,
KaHAWAAT TEXHUYECKUX HayK, aBTop 14 Hay4HbIX
paboT, umeeT 15 aBTOPCKMX CBUAETENLCTB M NAaTEHTOB
Ha usobpeteHus. HarpaxaeH opaeHom MNoyvéra, pagom
Mezanei, 3Ha4yKoM «[oYETHbIN paagncT»

Mikhail SKACHKOV, Director General of Signal Research
and Production Enterprise, Ph.D in Engineering, author
of 14 scientific papers, holder of 15 copyright certificates
and patents for inventions.

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

CneumanusmpoBaHHoe Hay4YHO-MpPoOU3-
BOACTBEHHOE npeanpusTue 6bi10 obpa-
30BaHO C Lie/1blo KOHLeHTpaLMmn Hay4yHo-
TEXHWYECKNUX U NMPOU3BOACTBEHHbIX pe-
CypcoB Ans pa3paboTKu M Npou3Bof-
cTBa annaparypbl cneuuanbHOM AOKy-
MeHTaNIbHOW CBA3MN.

Mpeanpustem co3gaHo 6osble 50
TMNOB M MoAaudMKauMin annapatypsl
cneuunanbHoii ceasu, obecneynsatoliei
CKpbITHOE ynpaBfieHne BOMCKaMM, KOH-
uaeHUMaNbHOCTL  AMNIOMATUYECKON
nepennucKun, CoOXpaHeHne rocyaapcTBeH-
HOM TaWHbl, BbINYLLEHbl AECATKW TbiCAY
nofAobHbIX W3AeNNA NATU MNOKONEHUM.
Mpwu 3Tom 60onee 80 % paboT BbINOHE-
HO MO NOCTAHOBNEHUAM NPaBUTENLCTBA.
Pa6oTa KonnekTMea nNpeanpuaTUS Heoa-
HOKPATHO OblNa OLleHeHa rocyAapCcTBeH-
HbIMW NPEMUAMW N Harpagamu.
[naBHble KOHCTPYKTOPbI W co3jaTe-
I NepBOro MOKOJieHUA annapaTtypsl
M. M. Bonocok, B. H. PeitoB n . A.Cyaa-
KOB OHVMMM M3 NepBbIX OblAN ya0CTO-
eHbl CTanuHckmx npemuii; B. M.3aHuH,
B. . baknaHos, . A.yakos, H. C. a-
aykos, A. A. [lywkuH, P.B. EpmoneHn-
ko, E. M. EdwmmoBa, B. T. bakna-
HoB, B.T. KHogenb, A. H. Kopcakos,
K. B. MynbtaHoBckui, . A. Nawke-
BMUY ABNAOTCA naypeatamun [ocypap-
CTBEHHON npemuun; 289 COTPYAHUKOB

Oryn «HMM, Curnan“»

Cankr-MNetepOypr, yn. Kuunosuy, 4. 4

Ten.: +7 (812) 412-22-33
signal.kb@mail.ru

HarpayieHbl opieHamu, mMejanamu u
NOYETHLIMU 3BAHUAMU.

dryn «HOM ,,Curian“» BbINoNHAET pa-
60Tbl MO CNEAYIOLW MM OCHOBHBIM Hay4YHO-
TEXHUYECKUM HanpaBieHnsam:

¢ pa3paboTka, NPOEKTMpOBaHUe, U3ro-
TOBJIEHUE CMeLannapaTtypbl B MHTEpPECcax
MunHo60pOoHbI PO 1 fpyrux BeAoMCTB;

e pa3paboTka  aBTOMATU3MPOBAHHbIX
pabounx mect ana npuéma, nepepauu,
06paboTKM 1 LOKYMEHTUPOBAHUS UHDOP-
MaLumu, a TaKKe nepefayn uHGopmauum
Mo pasNUYHbIM KaHanam CBA3W;

* paspabotka ycTpoiicts, obecneynsa-
IOWMX ConpseHne ¢ KaHanoobpasyto-
wen annaparypoi, ACY, noKanbHbIMK ce-
Tamu [/, cywectBylowumn 1 nepcnekx-
TUBHBIMMW CETAMU U KaHanamu cBasu;

® paspaboTka yCTPONCTB OTOOpameHus,
BBO/A/BbIBOAA U AOKYMEHTUPOBAHUA UH-
dhopmaumu;

e pa3paboTka U OTNAAKA CneunanbHOro
nporpamMmmHoro obecneyexus;

® paspaboTKa ¥ NPOW3BOACTBO MUKPO-
cbOpOK, MHAMKATOPOB Ans obecneyeHus
CepuiHOro NpoM3BOACTBa annaparypbl.
MpeanpusaTe CNOCOGHO KOMMNEKCHO pe-
watb 3agady no MHdopMaLUnoHHON Ges-
ONacHOCTM TocyAapcTBa, OpraHoB rocy-
[ApCTBEHHOWM BNactT ¢ y4&TOM MX B3au-
MOJENCTBUA C APYrMMU CTPYKTYpamu Ha
pasNnYHbIX YPOBHSX.

SPECIAL DATA RECORDING COMMUNICATION SYSTEMS

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

The enterprise was aimed fo establish a cluster of R&D and industrial resources to
develop and manufacture special data recording communication systems.

The company developed over fifty types and modifications of special data recording
communication systems providing code command, diplomatic privacy and preserva-
tion of state secrecy. Besides, it produced thousands of similar systems of five gener-
ations. Over 80% of works were fulfilled according to the government orders.

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

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

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

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

- Development of devices interfacing with channelling equipment, ACS, LAN data
transmission network, available and perspective networks and transmission channels
- Development of data display, recording and input-output devices

- Development and adjustment of special software

- Development and manufacture of microassemblies and indicators to ensure a seri-
al production of equipment.

The company is capable to fulfil tasks on information security of the government and
governmental authorities taking into account their interaction with other structures
atvarious levels.
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CNCTEMbI N CPEACTBA CBA3U

HITT «[TPUMAy» —

JT0 ABUAUNOHHAA PAANOCBA3b

PRIMA MEANS AIRCRAFT RADIO COMMUNICATION

HMN «MPUMA» ocHoBaHo B 1990 rogy. Cneuvanusunpyercsa Ha pas-
paboTke 1 BbiNycKe GOPTOBbIX aBUALMOHHbLIX KOMMIEKCOB CBA3M,
paanocTaHLuii, MapKepHbIX MPUEMHMKOB, annapaTypbl Pe4YeBoro
OrnoBeLLeHUs, MOAYNeN CBA3M U Nepefayu AaHHbIX, CAMONETHbIX
NneperoBOPHbIX YCTPOWCTB, aBUALMOHHBIX PAAUOCBA3HbIX AHTEHH.
YcnelwHas AeATenbHOCTb NpeanpuaTvs obecneynBaetcs paspabot-
KOV 1 BbIMYCKOM BbICOKO3((EKTUBHON KOHKYPEHTHOW NPOAYKL MM
C YCOBEPLUEHCTBOBAHHBIMU NOTPEOUTENBCKUMU CBOMCTBAMM, NPU-
€M/IEMOM LLeHOI 1 BbICOKMM YPOBHEM rapaHTuM Kauyectsa. lpea-
npusTMe MeeT BbICOKOKBAIMMULMPOBAHHbINA NEpCoHas, BbiCOKO-

TeXHO/N0Ornyeckoe 060pyﬂOBaHMe M NPOU3BOACTBEHHbIE LieXa.

HOM «MPUMA» ycneliHo coTpyaHuyaet ¢ aBumaumoHHbiMmm OKB,
aBMaCTpoOMTENbHBIMU 1 PEMOHTHbIMK 3aBoaamu. WM3penua ycra-
HaBnMBaloTCA Ha BepTonérax u camonérax Kamosa, Muns, Muko-
AHa, Vnblowmnxa, bepuesa, Akosnesa, Cyxoro, KasaHckoro Bepto-
NETHOTO 3aBOJA, HA 3KPaHOMNaHax U MOPCKMX CyAax HUKEropos-
ckux npeanpustuii: «LUKB CMK um. P. E. AnekceeBa», «Amcbunbuin-

Hble TPaHCNOPTHbIe TexHonorumy, «LUKB ,Jlasyput“s.

000 HMNN «MPUMA»

Poccus, 603003, HmkHuin Hoeropoa
Yn. Ceobogpl, 4. 63

Ten./dakc: +7 (831) 277-99-91
info@prima.nnov.ru
WWWw.prima.nnov.ru

NPP PRIMA (PRIMA Research and Production Enterprise) was founded
in 1990. The enterprise specializes in the development and production
of airborne communication systems, radio stations, marker receivers,
verbal warning systems, communication modules, intercommunication
equipment, and radio communication antennas. The successful
operation is achieved by the development and manufacture of the high
performance and competitive production with improved application
characteristics, acceptable price and high level of the quality guarantee.
The enterprise has highly qualified personnel, high technology equipment
and workshops.

PRIMA successfully cooperates with aircraft experimental design bureaus,
aircraft building and repair plants. The products are installed at helicopters
and aircrafts of Kamov, Mil, Mikoyan, Ilyushin, Beriev, Yakovlev, Sukhoi,
Kazan Helicopter Plant, aerodynamic crafts and ships of Nizhny Novgorod
plants: R. Alekseev TsKB po SPK (Central Design Bureau on Ships and
Hydrofoil Crafts named after R. Alekseev), Amfibinye Transportnye
Tehnologii (Amphibian Transport Technologies), TsKB Lazurit (Lazurit
Central Design Bureau).

BOPTOBOWM KOMMJEKC CPEACTB CBA3U KCC-28H-1
MpeaHa3HayeH ANs peyeBOn PaaNOCBA3M U aBTOMATUYECKOro oGMeHa
AaHHbIMU 3KMNaxen JIA Mexay co6oM 1 C Ha3eMHbIMU MYHKTaMM1 yNpaBieHus.
MMeeT HECKOIbKO BapMaHTOB UCMOJTHEH U,

ONBOARD COMMUNICATION SYSTEM KSS-28N-1

Purpose: speech radio communication and automatic data exchange between vehicles
and with ground control facilities. It can be of several designs.

ATMMAPATYPA PEHEBOIO ONMOBELLEHNA APO-28C,
AJIMA3-YIM

MpepHasHaueHa Ans aBTOMATMYECKOro BOCMPOWM3BEAEHUS aBapUiiHbIX, Npeay-
npexaanlmx U MHGOPMaLMOHHBIX COOBLLEHNI, NPeABapUTENbHO 3anMCaHHbIX
Ha npeanpuaTMU-usrotosutene. PedyeBas uHdOpMauMs BOCMPOM3BOAUTCA MO
curHanam (B BWAe pasoBbiX KOMaHA WM KOMaHfA B MOCNeA0BaTeNlbHOM Kode No
ARINC 429) ot gaTuMKoB aBapuiHON CUrHanM3aumMm u oT cneusbluMcIuTeNen 13
cocTaBa 60pTOBOro paAnMo3NeKTPOHHOrO 060pyAOBaHNA 00 BEKTA.

VERBAL WARNING SYSTEM ARO-28S, ALMAZ-UPM

Purpose: automatic playing of alarm, warning and information messages recorded in
advance af the manufacturer. The verbal data is played in response to signals (in the
form of one-time commands and serial code commands via bus ARINC 429) from
alarm sensors and special computers included in the airborne electronics.
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MOAVYJIb CBA3U U NEPEAAYU JAHHbIX MCIJ,
MpeaHa3HayeH ANns BeleHNs BHYTPEHHeN N BHeLHel CBA3M 3KMNaxa, nepejayn
AaHHbIX N0 paAnoKaHanaMm 1 BbINONHAET GYHKLMM crieaytolleit paanoCBA3HOM
annapaTypbl: CleLBbIYMCAUTENS, annapaTypbl Nepejayn JaHHbIX, MOAeMa AnA
undposoii nepesayn peun no KB-kaHany, annapatypbl pe4eBoro onoselleHuns,
annapaTypbl BHyTpeHHeil cBA3W U KommyTauun (ABCK). MCMJ asnaetca
OCHOBOW /1A NOCTPOEHMNA CAMONETHbIX, BEPTONETHBIX M Ha3eMHbIX KOMNEKCOB
CBA3N.

COMMUNICATION AND DATA TRANSMISSION MODULE MSPD

Purpose: external and internal communication, data transmission through the radio
channels. It performs functions of the following radio communication equipment:
special computer, data fransmission equipment, a modem for digital voice transmission
through an SW channel, intercom and switching system. MSPD is the basis element to
construct aircraft, helicopter or ground communication systems.



COMMUNICATION SYSTEMS AND FACILITIES

CEMEMCTBO ABUALMOHHbIX BOPTOBbIX
PAANOCTAHLUUNA

AsvaumnonHble IKMB pagnocTtanuymu «Mpuma-KB» MowHocTbio 100 BT v «Mpuma-
400» mowHocTbo 400 BT npegHasHaueHbl AnA obecneveHus paagvoTtenedoHHoOM
CBA3W W Nepefayn AaHHbIX MEXAY CaMONETaMu, BEPTONETaMU U HA3eMHbIMU MyH-
KTaMu ynpaBneHus B snanasoHe 2-29,9999 Mlu,.

ABuaumoHHasa nHTerpuposaHHaa MB-paanocTaHuma «lpuma-MB» MowHocTbio
10 BT npeaHa3sHaveHa ansa obecrneyeHus pagnotenedoHHON CBA3M MeXAy camo-
nétamu, BepToNéTaMn N Ha3eMHbIMU MyHKTaMKU ynpaBfieHna B Auana3oHe 118-
136,975 Mlu. [lononHWUTeNbHO paANOCTaHLMA MOXET BbINOMHATL GYHKLMUM caMo-
JIeTHOrO NeperoBopHOro yCTPoOMCTBa, annapaTypbl pe4eBOro OnoBeLLeHNA, MPUEM-
HWKa paAnoCurHanoB MapKepHbIX MasiKOB 1 FPOMKOrOBOPALLEro ONoBeLLeHns nac-
caxwupos canoHa. KoHTponb aBapuitHoro kaHana Ha yactote 121,5 M. PagnocTan-
LMA NpUMeHsieTca Ha HeBGoMbLIMX BepTONETax U camMoNéTax, BMELLaloLWmX IKUNax
710 TPEX YeJIOBEK U HECKOJIbKO MacCcaXkMpoB.

Mpuémonepegatowan pagmoctaHums «Mpuma-AMB» npeaHasHayeHa ans obecne-
YeHUA TeneOHHO 1 TeNeKoA0BOI paanocBA3N Ha YacTotax MB1-MB2-/IMB (30-
400 Mlu) AnanasoHa Mexay BO3AYLIHbIMA CyAaMM M Ha3eMHbIM NYHKTOM CBA3MW
Ha PMKCUPOBAHHbIX YAaCTOTax U B PeXMUMe MOMeX03alLNLLEHHO CBA3N METOAOM
nceBAOC/y4anHOM NepecTponKku paboyert YacToTbl. PagnocTtaHums obecneduvBaet
npvéM aBapuiiHbIX CUrHaNoB Ha oAHOM 13 yacToT 121,5; 156,8; 243 M.

AIRBORNE RADIO STATIONS

Prima-KV, Prima-400, Prima-MV, Prima-DMV

Aircraft decameter waves radio station Prima-KV of 100 W power is designed to pro-

Mpuma-400 . . . - oo . .
vide radio telephonic communication and data transmission between aircrafts, heli-
copters and ground command facilities within the range of 2-29.9999 MHz.
Integrated aircraft radio station Prima-MV of 10 W power is designed to provide radio
telephonic communication between aircrafts, helicopters and ground command facili-
ties within the range of 118-136.975 MHz. Also the radio station can perform the func-
tions of the aircraft infercom, verbal warning systems, marker beacon signal receiver
and loudspeaking passenger cabin warning. The emergency channel control is within
the range of 121.5 MHz. The radio station can be used at small-size helicopters and air-
crafts with a three-person crew and several passengers.
Transceiving radio station Prima-DMV is designed fo provide telephony and code radio
communication within the range of MW1-MW2-DMW (30-400 MHz) between aircrafts
and ground communication facility at fixed frequencies and in the anti-jam communi-

cation mode using frequency hopping. Radio stations provide receiving emergency sig-

Npuma-MB Mpuma-AMB nals at one of the frequencies 121.5; 156.8; 243 MHz.

Mpuma-KB

w

CAMOJIETHbIE MEPEFOBOPHbIE YCTPOUCTBA CIY-34,
Crnry-35, Crny-200

MpepHa3HaveHbl AnA obecneyeHUs BHYTPEHHei TenedOHHOWN CBA3M MeXAy
YneHaMWM 3KUMaxa, BbIXOJla Ha BHELWHIOW PaanoCBA3b, MPOCHYWNBAHUA
PaAMOHABUTALMOHHBIX W CheunanbHbiX CUTHANoOB, CBA3M C HAa3eMHbIM
o6cnyxu1BaloLWMM NepcoHanoMm 1 Bblaumn peqeBoi MHoOpMaLun Ha annapaTtypy
AOKyMeHTUpoBaHua (6opToBoit marHuTodoH). CrMY-34 moxeT ocywecTBnATb
AOMONHUTENbHO NPUEM paanOCUTHaNOB MapKepHbix paguomaskos. CMIY-35
AOMNOJIHUTENIbHO MIMeeT FPOMKOrOBOPALLEE ONOBELLEHIEe NACCAXKNPCKOTO CaNIOHa.
CIMYy-200 pononHUTENbHO MOXeT OCYLLEeCTBAATbL TPAHCAALMIO My3blKaNbHbIX U
BMAEONPOrpamMM c annapatypbl pa3BieyeHns 1 BbI30B 60PTNPOBOAHNKOB.

AIRCRAFT INTERCOMS SPU-34, SPGU-35, SPU-200

Purpose: providing internal communication between the aircrew members, exter-
nal communication, listening of navigation and special signals, communication with
ground personnel and transmission of verbal data to the recording device (onboard re-
corder). SPU-34 can also receive radio signals of the beacon markers. SPGU-35 also
features loudspeaking passenger cabin warning. SPU-200 can also transmit musical
and video programmes from the entertainment equipment and cabin attendant call.

TEPMUHAJI CNYTHUKOBOW CUCTEMbI KOHTPONIA
MECTOMOJIOEHUA BO3AYWHOIo CYaAHA «CCKM»

MNpeaHa3HayeH AnA nepefayn no CnyTHUKOBOMY KaHany WMHMapcaT AaHHbiX
BO3JYWHOrO CYyAHAa: MECTOMOJNIOXKEHUA, CKOPOCTW, Kypca, BbICOTbI, OCTaTKa
TONNMBa, WHGOpPMauUM C AaTYMKoOB CoObITUI (B3néT/nocaaka/npubbitue/
y6biTE), TPEBOXHOW CUrHaNM3auuKM, TEKCTOBbIX COOOLWEHWA B MHTepecax
aBmakomnaHuin. TepmmHan «CCKM» moxeT ycTaHaBnAMBaTbCA Ha BepTonértax u
N03BYKOBbIX CAMONETAX.

AIRCRAFT LOCATION CONTROL SATELLITE SYSTEM TERMINAL SSKM

Purpose: transmission of the following aircraft data via Inmarsat channel: location,
speed, course, height, fuel remained, data on take-off/landing/arrival/departure from
event sensors, alarm system, text messages for airlines. Terminal SSKM can be installed
onboard the helicopters and subsonic aircrafts.

NPOAYKLMA CEPTUGULMPOBAHA
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PagnoaneKkTpoHHbIM Komnnekc Poccuun. Boiwen nan oH n3 Kpmusmnca? OTcTaém nn mbl OT 3anapa’?
Mo KaKMM HanpaBneHUAM NOWAET ero pa3Butnme? 06 3TOM M MHOTOM ApPyrom Mbl Becesyem
c reHepanbHbiM anpektopom 3A0 lMpeanpuatua Octek, npeacenatenem Coseta, pyKoBoautenem
KomuteTa no npofBUKEHMIO POCCUNCKOMN INEKTPOHUKM ACCoLMaunmn NponM3BoaUTENEN 3NEKTPOHHON

annaparypbl 1 npubopos Baanmom MapLumHbim.

- Baaum BeHnaMmHOBMY, OTpacib pPaaUO3JI€EKTPOHHOM
NPOMbIWIEHHOCTU NPU3HAETCA OAHUM U3 CaMbIX AUHA-
MUYHbIX HanpaBneHui. YTo B 3TOM cuTyauum Mmoxer oGe-
crneYyuTb pa3BUTUE TEXHOJIOrUIN B JaHHOM cekTope? He
O03Ha4aeT i1 3TO0, YTO NOTPEBHOCTb 3aKa34unKa MOXKeT U3-
MEeHUTbCA GbiCcTpen, YeM NpPoAyKT OyaeT npousBeaéH?

— JNIeKTPOHMKA — 3TO Ta OTPAC/ib, FAe NPOMCXOAUT Hanbosee Obl-
CTPOE TEXHUYECKOE U TEXHONIOTNYecKoe pa3sutue. MotpebHocTH
KNMEHTOB U 3aKa34MKOB ABAAIOTCA ONpeensowmmmn hakropamm
AN NPOM3BOAMTENEN 3NEKTPOHUKM. 04 UX BAUSHWEM NPOUCXO-
VT COKpaLleHUe «KU3HEHHOTO LKA U3AENUii», 4TO BbIHYKAA-
€T KaK MOXHO ObIcTpee BbIBOAUTL HOBYIO NPOAYKLMIO HAa PbIHOK.
Mpu 3TOM NPOCTO NPOU3BECTU BOCTPEBOBAHHOE U3JLENNE YIKE HE-
[0CTaToYHO, TpebyeTtcs obecneynTb BbICOKMIN ypOBEHb CEpBMCA
U TEXHUYECKOIN NOAAEPIKKM N0 0B6CAYKMBAHUIO U3ENNA B Teye-
HWE BCEro CPoKa ero cnyxosl.

HOBbIV OBOPOHHbIA 3AKA3 CTPATETUW | 04 | CEHTABPb 10

KoHKypeHUMA — cneaylowunin no cune ¢akrop, BAUAIOWMIA Ha
TeMMbl Pa3BUTUA TEXHONOTUIA U pa3paboTKy HOBOW 3NEKTPOHHOM
npoaykunu. MupoBoi GUHAHCOBBLIN KPU3UC MHOTOKPATHO yCU-
NN KOHKypeHuuto. Co3aaBlUMeECa YCOBUA BbIHYXAAOT Komna-
HUW UCKATb HOBblE HULWWM W PbIHKKU CObITa, peannsys aKTUBHYLO
HacTynateNbHyl0 NOMUTUKY U, TEM CaMbiM, CO3AaBas npeano-
CbIIKM K NOBBILEHWIO KOHKYpeHLU K. B Takon cuTyaummn ans ote-
YeCTBEHHbIX NPOU3BOAUTENEN 3NIEKTPOHUKM HA TPAAMLMOHHbIX
pbIHKax cbbiTa, B TOM YMC/ie U PbiHKE FOCYAapPCTBEHHbIX 3aKa30B,
CTaHOBMUTCA NepBOOYepesHON 3aAada NOBbILEHNA KOHKYPEHTO-
cnoco6HoCTH.

CoumnanbHble NOTpe6HOCTU 06LLEeCTBA TaKKe CTAHOBATCA CTUMY-
NIOM AN1A UHBECTULIUIA B UCCNeoBaTeNbCKylo paboTy 1 OTKpbITUE
HOBbIX CErMEHTOB A/1A NPUMEHEHUA 3NEKTPOHUKM. [locToAHHOEe
CTpemieHne K NoBbIWEHNIO KaYeCcTBa U3HU COBPEMEHHOro 06-
LwecTBa AaéT MUMMY/bC K COBEPLUIEHCTBOBAHUIO CUCTEM KOMMYHU-
Kauuu, meanumnHcKoro obopynosaHus, cuctem 6esonacHocTv
aBTOMaTM3auMn — NPOHUKHOBEHUIO 3/IEKTPOHHbIX YCTPOMCTB BO
Bce chepbl AeATENbHOCTH YeNnoBeKa.

Moa BAUSAHMEM CNOXMBLUMXCA TEHAEHLMWN NMPOUCXOAUT MUKPO-
MUHMATIOpU3auma, noBblleHne QYHKLMOHANBHOCTM, NacCuB-
Hble M aKTUBHble KOMMNOHEHTbl MHTETPUPYIOTCA B CTPYKTYpPY ne-
YyaTHbIx nnat. 3D-uHTerpauma ABNAETCA ABMKYLLEN CUNOWA HOBO-
ro TEXHOIOFMYECKOro BUTKA HA YPOBHAX:

e c6bopku Ha nnactuHe (WLP);

® rMB6pPUAHBIX UHTErpanbHbIX CXeM;

® MeyaTHbIX Y310B;

® 0CHOBaHMIM (KOPNYCOB) M3 BbICOKOTEMMEPATYPHOrO NAacTuKa,
Ha KOTOPbIX BbiNo/iHEHbI 3D-nposogHuky (3D-MID).
Co3faBlumecsa COBpeMEeHHbIe YCI0BUA Pa3BUTMA PbIHKA 3/IEKTPO-
HWKW BbIHYXal0T NPOU3BOAUTENEN YMEHbLUATb BpEMA OT paspa-
6OTKM 1O NPOM3BOACTBA, OA4HOBPEMEHHO YBENNYMBATbL MHBECTU-
unm B HNOKP, Kak MOXHO 6biCTpee BbIBOAUTb HOBYIO MPOAYK-
LIMI0 Ha PbIHOK M NepecMaTpuBaTb CUCTEMY B3aMMOAENCTBUA C
APYTMMW y4aCTHUKaMU pblIHKa.

B coBpemeHHOM mupe co3gaHue noboi 6a3oBoi TEXHONOTUM
TpebyeT COMEHUA yCUnuii u GUHAHCOBbLIX PUCKOB 6OMbLLIOTO KO-
NNYecTBa UrPOKOB — NoNb3oBartenen TexHonorui, paspaboryu-
KOB MaTepuanos, ob6opyaoBaHus. Ha pbiHKe OCTAETcs Becbma
Hebo/blIoe KONMYECTBO BEPTUKANIbHO UHTErPUPOBAHHBLIX KOM-
naHui, KOTOpble MOTYT MNO3BO/INTL Ce6€e UMETb MOMHbIA TEXHO-
NnorMyecknn umkn. MNMpu CKNaablBalOWMXCA TEHAEHUMUAX PbIHKA
TaKue haKTopbl, KaK COKPALLEHNE KU3HEHHOTO LUMKNA U3Lenus,



HeobXxoAMMOCTb  YBENUYEHUA WHBECTU-
umnin B HUOKP 1 noBblweHne ypoBHA KBa-
nnduKauumM cneunanuctoB, cnocobcTBy-
0T Pa3BUTMIO TEXHONIOTMYECKOW Koomne-
paumm 1 B3aMMOLENCTBUIO NPEANPUATUN,
nccnepoBaTenbCKUX UHCTUTYTOB, 06paso-
BaTelbHbIX OpraHu3aunii, UHXUHUPUHTO-
BbIX KOMNaHWM, accounaLl i, npaButenb-
CTBa W ApYrux opraHusauuii. Fnobanusa-
UMA TEXHONOrMYECKON Koomepauuu Bbl-
3bIBaeT NnosBieHne BCE 6ONblLUEro Koiu-
YyecTBa Y3KOCMELMANM3UPOBAHHBIX MPO-
N3BOAMTENEN INEKTPOHUKN.

- FpaHnua Mexay rpaxkaaHCKuUM u
BOEHHbIM CEKTOpPOM B pajauo3Jiek-
TPOHMKE JaBHO yTpayeHa - BOEH-
Hble TEeXHOJIOTUM YCNEeWHOo nepel-
JIN B UCNOJIb30OBaHUe HaceJleHueM u
Haob6oport. Kak Bbl cuutaere, Bauaer
JIN 3TO Ha TeMMNbl Pa3BUTUA HOBbIX
TexHonornn?

— WcTtopuyeckun cnoxunocs, 4to ansa Poc-
CUN KpaillHe BaXXHO MMETb CUNbHYIO U XO-
poOLIO OCHAlWEHHY apmuio, obecneyu-
BaTb 6e30MacHOCTb NPOXMBAHUA U Mpa-
BOMOPAAOK Ha BCeW Tepputopuu cTpa-
Hbl, UM€eTb NMAUPYIOLLME NO3ULUN B KOC-
MUYECKMX MpoeKTax, ocBoeHun MupoBo-
ro okeaHa u 1. n. K Havany 1980-x rogos
CoBetckuin Coto3 3aHUMan Tpetbe MecTo
CpeAn 3NeKTPOHHbIX AepXas Mupa nocne
CLUA v ANOHUM 1 BbIN B COCTOAHMUM NPOU3-
BOAMTbL NPAKTUYECKU Nt0OYI0 BOEHHYIO U
rPa¥AaHCKYI0 31€KTPOHHYIO TEXHUKY, CO-
OTBETCTBYIOLLYIO YPOBHIO TOFO BPEMEHM.
[MocTteneHHO coBeTCKasA, a NOTOM U pocC-
CMACKaA pPaAMO3NEeKTPOHHAA MPOMbIL-
NEeHHOCTb noTepsana CBOU NO3ULUN cpeaun
BeAYyLMX MUPOBbIX AePaBs 13-3a Cleayto-
LUX TPEX rybuTenbHbIX haKTopoB:

® COKpauieHus rocyAapCcTBEHHOTO
(prHAHCMPOBAHMA  3NEKTPOHHON U
panano3NeKTPOHHOW NPOMBILINEHHOCTH;

® najeHua BHyTpeHHero cnpoca B 1990-e
rofibl M3-3a CHWXEHMA MOKynaTenbCKown
CNOCOGHOCTU HaceneHns W Kpusuca B
NPOMbILLIEHHOM MPOU3BO/ACTBE;

® OTCYTCTBUA 6GNAronpuATHLIX YCIOBUN
ANA pa3BUTUA NPeLNPUATUIN INEKTPOHHOMN
NMPOMBILLIEHHOCTH.

Moka B Poccun B 1990-e roabl npouncxo-
AW couManbHO-IKOHOMMUYECKue pe-
dopmbl, B Mupe npousoluna TeXHONOIM-
YyecKas peBonoLMA B NPON3BOACTBE 3/1eK-
TPOHWKM, B pe3y/ibTaTte KOTOPON U3MEHU-
nacb 1 cama 3NeKTPOHUKA, 1 cnocobbl op-
raHusauum e€ npov3BOACTBA, U TEHAEH-
LUN PacnpoCTpaHEeHNA HOBbIX TEXHOJO-
rui. Ecnn B 1970-1980-e roabl UMEHHO
BOEHHble pa3paboTKM CTAHOBUINCH OCHO-
BOW A/ KOMMEpPYECKUX TeXHONOrUn, TO

B nocnefHue JecATUNETUA CUTyaumus no-
MeHsnacb Ha 06paTHyto, U Tenepb BOEH-
Hble MOMb3YyTCA pe3ynbTataMu KoOMMep-
yeckux paspaboTok. VImeHHO couuansb-
Hble NoTpebHOCTH 061 ecTBa CerofHs cTa-
HOBATCA CTUMYNIOM 1A UHBECTULIA B UC-
cnepoBaTesbCKylo paboTy U OTKPbITUSA
HOBbIX CErMEHTOB NPUMEHEHWUA 3EKTPO-
HUKW. TTIOCTOSIHHOE CTpemNeHne K MoBbI-
WEHNIO KayecTBa XW3HWM AaeT MMNYNbC K
COBEPLUEHCTBOBAHMNIO CMCTEM KOMMYHU-
Kauuu, MmeauuuHCKOoro o6opyaoBaHus,
cuctem 6e3onacHOCTY 1 aBToMaTu3aymm.
JNEeKTPOHHblIe YCTPOMCTBA NPOHMKAIOT BO
BCe cdepbl feATeNbHOCTM Yyenoseka. Pa-
CTYLWWIA CNPOC AaeT AONONHUTENbHbIN CTU-
My AnA PasBUTUA HAYKU U MOAEpHU3a-
LMY NPOU3BOACTB.

AKTMBHO (MHaHCMpyemble B nocnegHvie
rofibl NPOLECChl TEXHONOTMYECKOM MoLep-
HM3aLMUMN POCCUNCKUX NMPOU3BOACTB 3NEK-
TPOHHOW M PaAMO3NEKTPOHHON NPOMbILL-
NIEHHOCTV MO3BONAIOT FOBOPUTb O TOM,
4TO Yy PYKOBOACTBA CTPaHbl €CTb YeTKoe
NoHMMaHMe HeobXoAMMOCTU CepbE3HbIX
pedopm. lpesngeHtom PP BbIABUHYTHI
NATb NPUOPUTETOB MOAEPHU3ALUN 3KO-
HOMMWKM — NOBbIWeHWe 3Hepro3ddeKTnB-
HOCTW, pa3BUTME MEAULUHCKUX TEXHONO-
rMin, AAEPHON 3HEPreTUKU, KOCMUYECKUX
TEXHONOTUN U TeNeKOMMYHUKaLMI, cTpa-
Ternyeckmx M MHHOOPMALMNOHHBIX TEXHO-
noruit. Bo Bcex 3Tux 06nacTax LONs INeK-
TPOHHOW annapaTtypbl 04YeHb BblCOKa. Bcé
370 TpebyeT KoMNIeKCHbIX Npeobpa3oBa-
HWI He TONbKO BHYTPM OTeYeCTBEHHOW OT-
pacau, HO M NepecmoTpa CUCTEMbI € B3a-
MMOAENACTBUA C MUPOBbIM PbIHKOM.
Poccusa co cBoen YncneHHOCTbIO Hacesne-
HWS 1 AOCTATOYHO BbICOKMM (MO MMPOBbLIM
MepKam) YpOBHeEM AyLIEBOro Aoxofa fB-
NAETCA OAHWM W3 MEPCNEKTUBHBIX PblH-
KOB ANA MHOCTPAHHbIX MPOU3BOACTB. 3TN
NMPOU3BOACTBA XapaKTepu3ylTcA MocTo-
AHHbIM OOHOBNEHMEM HA YPOBHE TEXHO-
Norui, NpoueccoB M MHHoBauui. Moss-
fleHne 3TUX NpeanpusaTMin Byaer cnocob-
CTBOBaTb pPacnpocTpaHeHunto COBpPEeMEeH-
HbIX TEXHOMIOTMI HAa POCCUMNCKOM pbIHKE
W, TEM CamblM, CTUMYNMPOBATL pPa3BU-
TMe KaK rpa¥AaHCKOro CeKTopa 3KOHO-
MUKW, TaK U BoeHHoro. Takum obpasom,
cUCTeMHble Npeobpa3oBaHua B oTpacu,
OCHOBAHHble HAa TPAaMOTHON TaMOXEHHOMN
noAnTUKe, 6AaroNPUATHbLIX YCIOBUAX ANs
€034aHNA NPOM3BOACTB 3MIEKTPOHHON an-
napartypbl C POCCUACKMMWU U WMHOCTPaH-
HbIMW WHBECTMLMAMM CO3AaAyT Npeano-
CbIIKM ANA NOBbIWEHWA TexHonoruye-
CKOW KOHKYpPEeHTOCMoCO6HOCTU npeanpu-
ATUIA TPa¥AaHCKOro M BOEHHOMO CEKTO-
poB, o6ecneyeHuns 6€30NacHOCTM Hallero
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rocyaapctea M COXpaHeHWs 3a Hamu
npaBa 3aHUMaTb 4OCTONHOE MeCTO cpeau
BeAyLMX CTPaH MuUpa.

- Paano3neKTPOHHbIN KOMMJEKC
Poccumn umeer cBolo ycToABwYIOCA
wKoay, Tpagmumn U MCcTopulio. I10l|e-
My JKe MHOruve 3aKa34yuMKu npojon-
AT 3aKynaTb MHOCTpaHHble 06-
pa3ubl TEXHUKWU, a He OTAAKT noj-
pﬂAbl oTe4YyeCTBEeHHbIM I'IpOVI3BOAVI-
Tenam? Kak Bbl oTHocuTtecb K co-
BMECTHOMY, C TMpUMEHEHUEeM WUM-
nOpTHbIX KOMI'IﬂeKTyIOI.I.I,VIX, I'IpOVI3'
BOACTBY paAuo3JieKTPOHUKN B Poc-
cun? Kak 310 cka3sbiBaeTcAa Ha CTO-
MMOCTU KOHEYHOro nsaenna?

— bnarogapa Ttomy uyto B CoOBeTCKOM
Coto3e npy peanusaumm maclutabHbIX UH-
(hpacTpyKTypHbIX NPOEKTOB U Nporpamm
npeanoyTeHne otaasanoch pabore «cob-
CTBEHHbIMW CMIaMW», Ha4YMHas OT pas-
pabOTKM TEXHOMOIMA U NPOLECCOB U 3a-
KaH4YMBas COOCTBEHHbIM MPOMbILLNEHHbIM
NPOU3BOACTBOM, B HACTOsILLLEE BPEMSA MbI
MMeeM 40CTaToYHO BbICOKUIA ypoBeHb (No
CpPaBHEHUIO CO CPeAHEMUPOBLIMM MOKa-
3aTefiAMU, a He C NUAMPYIOLWUMKU CTpa-
Hamu) «6a30BbIX TexHoNOMMi». U paano-
3/1EKTPOHHAsA MPOMBLILUNEHHOCTL MO CEeWl
[leHb AIBNAETCA, NoXanyn, OfAHOW U3 He-
MHOTUX OTpacfieil, KoTopas, aKKymynu-
pysi nepefoBble Hay4YHO-TEXHUYECKUNE [0-
CTVXKEHUS, peanbHo cnocobHa BbiNycKatb
BbICOKOTEXHO/IOTUYHYIO KOHKYPEHTOCMO-
cobHyto npoaykumio. OcobeHHo 3To Kaca-
eTcA 0TeYecTBeHHOro 06OPOHHOrO KoM-
nnexkca. OgHaKo NepBoHayanbHO Orpom-
Hblii NoTeHuMan o6OPOHHOro KomMaeKca
CeroHsa NnocTeneHHO CHUKAETCA U CKOPO
MOKeT ObITb BOOBLLE yTEPSH.

Bcé 6osiee TUNUYHON CTAHOBMUTCA TEHAEH-
LA 3aKYMKU BOOPYKEHUI N BOEHHOW TeX-
HWKW, @ PABHO U MHOTUX MPOYMX CUCTEM B
cthepe 6e3onacHocTH, 3a pybexom. O6b-
ACHAETCA 3TO TEM, YTO aHaNorMyHas poc-
CMINCKaa NpPOAYKLMA B KAKOW-TO MOMEHT
nepecrana COOTBETCTBOBAaTb COBPEMEH-
HbIM TpeboBaHuAM. Bectn paspaboTky
HOBOW TeXHUKW, ynoBneTsopsaioLlen 060-
POHHbIM 3afia4yam, A0CTaTOYHO AONro, «a
BOEBaTb, MOXET ObITb, NPUAETCA YIKe Cen-
yac». TakuMe 0ObBACHEHUA BLIFNAAAT pa-
LIMOHANbHbIMW, OAHAKO NPMUBbLIYKA HAXO-
autb Hanbonee Nérkne M NPocTble pelle-
HUA, UCXOAA U3 KPAaTKOCPOUHbIX UHTepe-
COB, MOXET NPUBECTM K HEraTUBHbIM pe-
3ynbTaTam — CyLIECTBEHHOMY CHUXEHWIO
JONMN pblHKA AN POCCUIACKUX MPOU3BO-
autenein aHanorMyHom TeXHUKU. NMpUYEm
He TONbKO BHYTPEHHEro, HO W BHellHe-
ro, Tak Kak AN OCHOBHbIX nNoTpebutenei
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POCCMINCKOW BOEHHOW MPOAYKL MM 3TO MOCAYKMT OTPUL,ATENbHBIM
curHanom. Minu mbl 6yaem pewmtenbHO MEHATbCS, MOAEPHMU3U-
poBaTb MPOM3BOACTBA M BHeAPATb HOBble TEXHOMOTMMU, BHUMA-
TeNbHO OTHOCUTBLCA K OXUAAHUAM noTpebuTenei, Unm OHU NnLLaT
Hac CBOMX 3aKa30B. B nepcnexTBe BO3HMKHYT 60NblUME PUCKM
noTepu 3HAYUTENIbHOM YaCTU TEXHONOTUIM, U TOT NOTeHUMan, Ko-
TOpbIV €CTb Y PaAUO3NEKTPOHHON NPOMbIlLIeHHOCTU Poccun, B
4acTHOCTK, Y «06OPOHHOrO» pbiHKA, ByAET yTepsH.

- K Bonpocy o cucreme 3aka3za HoBoro o6opyaoBaHuA
(rexHonoruin) ana npeanpuatum ONK - oHa KaxertcA
Bam coBepuweHHon? Kak (ecam 310 Heo6xoauMo) BO3-
MOXXHO WU3MEHMUTb MEexXaHWU3M MnojyvYeHuUA 3aKa3oB Ges
yuwep6a ana OMNK Poccun?

— OCHOBHbIM (haKTOPOM, TOPMO3ALWUM HOPMUPOBAHNE KOHKY-
PEHTOCNOCOBHOCTM OTEYECTBEHHbIX MPEANPUATUIA paguo3neK-
TPOHHOW OTpacnu, ABNAIOTCA ycTapeBlUne OCHOBHble hOHAbI —
WX M3HOC Ha 6OMbLUIMHCTBE NPOM3BOACTB NpeBbiwaet 75 %. K co-
XaneHuto, NpUHNMas pelleHne o MoAepHM3aLmmn, He BCe opra-
HM3auMM ONMpPaloTCA Ha KOMMEKCHbIN NOAXOA, NoApa3symeBalo-
LKA BAXKHYIO YacTb NPEANPOEKTHbIX KOHCANTUHIOBbIX paboT. 3a-
4acTyl0 NPOEKT TEXHUYECKOrO NepeBOOPYKEHUs NpeanpuaTus
paccmaTpuBaeTCs KaK Cymma 3asBOK Ha npuobpereHue o60-
pyLoBaHWA OCHOBHbIX LiexoB. [1py 3TOM HeA0CTaTOYHOEe BHUMA-
HUe yenaeTcs pacyéty cymmapHoro addekra oT NpUMeHeHus
HOBOro 060PYLOBAHNA 1 TEXHONOTUIA B paMKax yxe UMeLnX-
csi Ha npeanpuaTn. Ecin paccymaatb 06 achdeKTMBHOM pelue-
HWW 3TOW 3afa4un NPeAnpPUATUAMM PASUO3INEKTPOHHOW oTpacau,
TO €€ MOXHO ONpefeNuTb KaK Nepexos OT «MNOJAUTUKWU naTaHuA
AbIP» K CUCTEMHOMY NOAX0AY K NOCTPOEHWIo 3 eKTUBHBIX NPo-
U3BOACTB, UCMONb3YIOWMX NEePeAoBble TeXHoNorMu, obecneyu-
BalOWMX ONTUManbHble 3aTpaTtbl HA BbIMYCK BbICOKOKa4YeCTBEH-
HOW HaAEXHON NPOAYKL WM.

YuuTbiBas, YTO OCHOBHAsA YacTb NPeAnpUATUIA KOHCONUANPYETCS
B XO/IAVHIU, LlenecoobpasHo B pamKax 3aKasa HOBOro 060opyso-
BaHMWA Kak Ha ypOBHE XONAWMHIOB, TaK ¥ Ha YpOBHE OTAENbHbIX
NpeanpuATUIA pellaTb cnefylolime 3ajayn:

® NPOBOAWTb aHanW3 NPOM3BOACTBEHHO-TEXHONOMMYECKUX NPO-
6nem npeanpuAaTUIA XONAMHra U paspabatbiBaTb IKOHOMUYECKN
3hdeKTUBHbIE MPOEKTbI UX KOMMIEKCHON TeXHONOMMYeCKON MO-
AEepHU3aLMKN C YH4ETOM CTOALLMX 3a4aY;

® OCYLEeCTBAATb MOHUTOPUHI MUPOBOIO U POCCUINCKOTO PbIHKOB
TEXHONIOTUYECKMX peLleHmnii n 06opyLoBaHNs;

® OpraHM30BbIBaTb KOMMIEKCHble NMOCTaBKM 060pyAOBaHUA Ha
npeanpuATUA XONAUHIa, NPUYEM NOCTaBAATLCA [LOMKHbI He OT-
AefbHble eUHNLbI 060PYA0BaHMA, @ TEXHONOTMYECKOE PeLLeHE;
® BHeApPATb HOBble TEXHOMOTMYECKNE PeLleHNA Ha NpeanpuaTH-
AX, BK/IOYas obyyeHune cneunanmctos, obcnyxnsaHue obopyno-
BaHUs, 0TpabOoTKY TEXHONOTUIA;

® OCYLECTBAATb NOCAENPOEKTHYIO TEXHUYECKYIO U TeXHONOornye-
CKYI0 NOAAEPIKKY NpefnpUATUN.

Take TpebyeTcs nepecMoTpeTb CUCTEMY 3aKa3a HOBOro o6opy-
AOBaHUA U TEXHONOTUIA AN FOCYAAPCTBEHHbIX HY/, C TEM YTOObI
TeHZAepbl 06BABAANMCH HEe HA MOKYMNKY OTAENbHbIX CTAHKOB, @ Ha
pa3paboTKy 1 BHeAPeHME NOJHbIX TEXHONOTMYECKUX PELLIEHUTA.
KoHcepBaTMBHbIA NOAXOA NOCTENEHHbIX 3aKYNoK OTAEeNbHbIX
eanHuL 060pyA0BaHMsA Ha KAXXAOM OTAENbHOM NPEeANnpUATUN He-
cnocobeH pewunTb 3a4a4y BHepEHUS CamblX NEPEAOBbIX TEXHO-
Nornid. 3To NPUBOAUT K «pacnbiieHunio» 1 6e3 Toro orpaHuyeH-
HbIX pecypcoB, Bbigensembix Ha HUOKP 1 mopepHu3aumio npo-
M3BOACTBA, K He3hheKTUBHOMY UX UCNONb30BaHUIO. YTOObI pe-
CYpCbl HOBbIX MPOU3BOACTBEHHbBIX MOLLHOCTEN BbINN MaKcMMasb-
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HO 3a/eiCcTBOBaHbI 1 No-HacToswemy pabotanm Ha obuiee pas-
BUTUE MPEeAnpuUAaTUA, HeobXxoanMmMo ydecTb Gonee COTHU (aKTo-
pPOB M paccMaTpuBaTb NPOEKT TEXHUYECKUX U TEXHONOTUYECKUX
npeobpa3oBaHWii Kak cTpaTernio, Kotopas No3TanHo BbiBeaeTr
NPON3BOACTBO Ha KayeCTBEHHO HOBbIA YPOBEHb. TONbKO KOM-
NNEKCHbIA NOAXOA, BKAYAKLWMIA NpOBeAeHMNEe NPeANnpPOEKTHbIX
KOHCANTUHIOBbIX paboT, rapaHTupyeT 3 dEKTUBHYIO TEXHONOIM-
YeCKylo MoepHu3auuio.

Takum 06pa3om, roBops O MOBbILUEHUM KOHKYPEHTOCMOCOOHO-
CTU PaAMO3NEKTPOHHOTO Komnaekca Poccuu, xotenoch Obl ewé
pa3s noa4YepKHyTb He06X0ANUMOCTb:

® MoJepHM3auumM oTpacaun ¢ y4ETOM NepCrneKkTUB pa3BUTUA KOH-
CTPYMpPOBaHMA U TexHonorum Ha 7—10 neT Bnepés;

® 06beanHeHUs ycunuii u GUHaHCOBbIX PUCKOB BOJbLIOTO KOMK-
YyecTBa UFPOKOB ANA peann3aummn NPOeKToB No co3aaHunio 6a3o-
BbIX TEXHONIOTUIA;

® co3aaHus 6NAronpuUATHLIX YCIOBUI AN Pa3BUTUS Npeanpus-
TUI 3NEKTPOHHON NPOMbILLEHHOCTH.

RUSSIAN ELECTRONICS
TO ADOPT INTEGRATED
APPROACH TO EFFICIENT
PRODUCTION

How deeply has the crisis impacted on electronics
industry in Russia? Does it stand behind the Euro-
pean industries? And what are the modern trends
in its development? Today the New Defence Order.
Strategy asks Vadim Garshin, Chief of Ostec Enter-
prise Ltd., Chairman and head of the Development
Committee of the Russian Association of Electro-
nics Manufacturers, to answer these questions.

- Mr. Garshin, electronics industry is considered as one of the most
dynamic sectors. What are the factors impacting on its develop-
ment? Does it mean that the customer demands may change even
before anew product appears in the market?

- Electronics is the branch of science and technology where technological
development and innovations are at their fastest. The customer demands
could be a decisive factor for electronics manufacturers. That is why the life
cycle of many products is so low. The market needs new products to come as
soon as possible. At the same time, to produce an in-demand product seems
to be insufficient today. The companies shall provide a high-level service
and support throughout its service life as well.

Competition is another crucial factor influencing the pace of technology ad-
vancement and the development of new electronics. The global financial cri-
sis has resulted in a cut-throat competition so that the companies are look-
ing for new niches and markets, thereby pursuing an active and sometimes
even an aggressive policy. In this situation, most Russian electronics manu-
facturers have fo enhance competitiveness in the traditional markets and in
the market of government contracts as well.

Since the advanced society is constantly keen fo improve the quality of life,
it gives the impetus to improvement of communication systems, medical
equipment, security systems, efc., where electronics is essential. Therefore,



the social needs are another reason why peo-
ple invest money in research in order to discov-
er new fields where electronics may be applied.
All these factors together lead to microminia-
turization, enhanced functionality when passive
and active components are integrated into PCB
structure. In the near future it will be difficult to
tell individual components and PCB apart. At the
same time, microminiaturization supposes that
the components integrate more and more func-
tions. Thus, 3D-integration is a driving force of
the new technological advance at the following
levels:

- WLP (Wafer Level Packaging)

- Hybrid integrated circuits

- Printed circuit assemblies

- 3D-MID.

Besides, the modern trends in electronics de-
velopment are forcing the manufacturers to cut
time between electronics development and their
production as well as fo increase investments
in R&D. They should market new production as
soon as possible and then analyze the situation in
market (how market participants respond to the
market conditions).

The development of any technology consolidates
a large number of players, such as technology
consumers, material developers, designers, etc.
However, there are only several vertically inte-
grated companies which can afford a full process
cycle. Under present conditions, such factors as
reduced product life cycle time, increase in in-
vestment into R&D, lack of skilled professionals
are conducive to the development of technolog-
ical cooperation and inferaction between enter-
prises, research institutes, educational institu-
tions, engineering companies, associations, and
government. Globalization of manufacture coop-
eration results in increased number of special-
ized electronics manufacturers.

- The dividing line between civilian and de-
fence electronics has vanished over a peri-
od of time. Many defence technologies have
been successfully implemented for civilian
purpose and vice versa. Does it impact on
the pace of new technology development in
your opinion?

- Historically, it is extremely important for Rus-
sia to have a strong and well-equipped army, to
ensure security and to maintain a stable legal
order throughout the country as well as to have
leading positions in space and ocean develop-
ment. By the beginning of the 1980s, the Sovi-
et Union fook the third place after the USA and
Japan in the field of electronics development.
The Soviet manufacturers could produce nearly
everything regarding defence and civilian elec-
tronics. In the course of time, the Soviet, and
then Russian, electronics industry has lost its
leading positions. At least three reasons can be
mentioned here:

- Public financing of electronics industry has
declined;

» The domestic demand has been stagnant in
the 1990s due to meagre purchasing power and
crisis in the Russian industrial sector;

+ Russia has not provided favourable conditions
for electronics development.

While in the 1990s Russia carried out social
and economic reforms, there was a global tech-
nological revolution in electronics industry
which changed the electronics itself, its produc-
tion management and the trends in distribution
of new technologies. If in the 1970s and 1980s
these were military and defence developments
which provided the basis for commercial technol-
ogies, today the situation is vice versa - the mili-
tary use commercial developments mostly. These

are the social needs which give impetus to the in-
vestments in R&D in order to discover new fields
where electronics may be used. Electronics is
present in every part of our life because modern
society is constantly keen to improve the quality
of life. The increasing demand facilitates the de-
velopment of science and technologies and mod-
ernization of production.

Russia has to push through much-needed re-
forms. That is why the Russian government has
been financing electronics industry in recent
years. The Russian president has laid out five top
priorities for modernization of economy, namely
enhancement of energy efficiency, development
of medical technologies, nuclear power industry,
space technologies, IT, strategic and information
technologies. All these fields need high level of
electronics development. Therefore, the govern-
ment shall implement comprehensive reforms in
the Russian electronics industry and then review
its interaction with the global market.

Russia, with its population of 143 million people
and relatively high (according to the world stan-
dards) level of per capita income, is considered
as one of the most promising markets for for-
eign companies employing more advanced tech-
nologies and innovations. These companies will
bring the latest technologies to the Russian mar-
ket as well as stimulate the development of both
the civil and defence sector of economy. Thus,
the systemic changes in electronics industry
based on competent customs policy and favour-
able conditions for joint production of electron-
ics will improve technological competitiveness of
the Russian civil and defence enterprises, ensure
the national security and prove the right of Rus-
sia o take leading poisons in the world again.

- Russian electronics has a well-estab-
lished school, traditions and history. How
come that today most customers prefer buy-
ing foreign equipment to ordering it in Rus-
sia? What do you think about the joint pro-
duction of electronics assembled in Russia
using imported components? How does it
affect the price of the final product?

- Since the Soviet Union preferred to do every-
thing on its own (from development of new fech-
nologies to industrial production) when imple-
menting large-scale infrastructure projects,
Russia has maintained today a relatively high
level of basic technologies (compared to the aver-
age worldwide index). Electronics industry is per-
haps one of the few Russian industries which are
able to produce high-tech sophisticated goods
employing the advanced scientific and techno-
logical achievements. However, this huge poten-
tial of the defence industry is gradually declining
and soon it may be lost at all.

Nowadays there is a trend to purchase defence
equipment as well as many security systems
abroad. This is explained by the fact that at some
point of a time the similar Russian equipment did
not meet the relevant requirements. The devel-
opment of new technologies which will entirely
satisfy the defence needs takes much time. How-
ever, it is too much at stake “in case of a war or
military conflict”. Such explanations seem to be
rational, but sometimes the easiest solutions
based on short-term interests can lead to neg-
ative results, such as a significant decline of
both domestic and foreign markets for the Rus-
sian manufacturers. In order to prevent it, Rus-
sia should modernize electronics industry and
introduce new technologies and innovations. Be-
sides, it should be more flexible to the customer
needs. Otherwise, they will stop making orders.
In future, there are some big risks to lose much of
the technologies available today and this poten-
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tial of the Russian electronics, in particular in the
defence market, will be lost.

- Do you think that the present system for
ordering new equipment (technologies) for
defence enterprises is perfect? How is it
possible to change the ordering mechanism
without prejudice to the Russian Defence-
Industrial Complex?

- The main factor impeding the competitiveness
of the Russian electronics enterprises is outdat-
ed material and technical resources worn down
by over than 75 per cent. Unfortunately, when
modernizing, most companies do not follow an
integrated approach which implies an important
part of pre-consulting works. Modernization and
technical upgrading suppose only the number of
requests for procurement of new equipment in-
tended for manufacturing departments. How-
ever, there is little focus on total effect of appli-
cation of this new equipment and technologies
being already a part of all the equipment avail-
able at the enterprise. What electronics enter-
prises should do in this case is fo introduce an
integrated approach instead of “band-aid” ap-
proach to provide efficient production of high-
quality goods using advanced technologies.
Taking into account that most enterprises are
being consolidated info holdings, it is expedient
to do the following (when ordering new equip-
ment either for the whole holding or for a sepa-
rate enterprise):

- To analyze industrial and technological prob-
lems of the holding companies and to develop
cost-effective projects to perform their modern-
ization and technical upgrading taking into con-
sideration the problems they face

+ To monitor the global and Russian electronics
markets

- Tosupply anintegrated set of equipment to the
holding enterprises

+ To introduce new technological solutions at
the enterprises (including personnel training,
equipment maintenance, technology develop-
ment)

- To provide enterprises with technical support
after the project has been implemented.

It is also required fo review the system for or-
dering new equipment and technologies for the
needs of the Government in order fo ensure that
fully-integrated technological solutions will be
purchased instead of individual sets of equip-
ment. The conservative approach when each
company purchases item by item impedes intro-
duction of the most advanced technologies. This
is just waste of money allocated to R&D and pro-
duction modernization. In order to utilize new
production capacities efficiently to provide sus-
tainable development of the enterprise, it is im-
portant to take into account over a hundred of
factors and consider the project on moderniza-
tion and technical upgrading as a development
strategy which will result in a new production
level. Only an integrated approach which in-
cludes pre-consulting works ensures effective
modernization and technical upgrading.
Summing up, it may be said that in order to en-
hance the Russian electronics industry, the fol-
lowing should be done:

- Modernization of the industry taking into ac-
count current trends in the development of en-
gineering and technologies for 7-10 years ahead
- Consolidation of efforts and financial risks of
a large number of market players to implement
projects on the development of basic technolo-
gies

- Creation of favourable conditions for electron-
ics development.
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YPE3BbIYAMHbIE CUTYALNU

3ABOJ «KPU30» ]
KAK 3EPKAJIO POCCUINCKOW
MPOMBIWLWTEHHOCTW

188300, JleHuHrpaackas o6n., . [aTumHa, yn. enesHopopoxHas, 4. 43
Ten./dakc: +7 (81371) 9-38-87

Ten.: +7 (812) 316-78-17
www.zavod-krizo.narod.ru, krizo@mail.ru

1 OIS KOTO He CEeKpPET, YTo Co-
XpaHeHne W MNpUyMHOXKEHUE
HaKOMMEHHOro onbiTa U 3Ha-
HUI, Nepepaya WX cnegyto-
WKMM MOKONEeHUAM — Kpae-
YrofbHbl1 KameHb Pa3BUTUA
1 BbXMBaHWA noboro coobulecrsa. He byaer
UCKNlOYeHneM U Takoe HebGonblioe co06-
wectBo, Kakmm sapnsetca konnektus OAO
«3aBop ,,KPM30“», KOTOpOE BOT ye OKONO
20 net nocne passana CCCP genaet BCE BO3-
MOHOE 1l COXPaHEHWA 3TOr0 KpaeyronbHo-
ro KaMHs.
ManeHbKana wuctopuyeckas cnpaska. CBoOiO
pO/I0CNOBHYIO Hall 3aBoj BeAéT ¢ 1883 ropa,
CBUAETENbCTBOM Yero ABNAETCA 3anucb B
oduumansHom cnpaBoyHuke «PabpuyHo-
3aBOACKMe npeanpuatua Poccuiickon Mmne-
pun» pepaxkummn 1909 ropa: «N2 b-1712. MNek
. M. MexaHuyeckuii 3aBoj. [0 0CHOBaHNA —
1883. MecToHaxoxzeHue: CaHkT-MeTepbypr,
Metepbyprckas cTopoHa, LlepkoBHas, 17a».
B 1963 roay K 3aBoay noakmo4yaercs 60/b-

Wwas KOHCTPYKTOPCKas rpynna, nocne 4ero
HOBOE MpeanpuATMe NosyvyaeT HauMeHOBa-
Hue OKB, B ganbHeiwem — o6beanHEHHOE
npeanpusTue, Briovatolee B cebs LLKB «Me-
puanan» u 3aBoa «KPV30». B koHue 1964
rona 3aBoa «KPN30» («KpacHblit n3obpeta-
Tenb») nepebasuposanca B FatyuHy, rae ans
Hero Gblv NOCTPOEHbI HOBbIE KOPMyCa U CO3-
AaHO NPOU3BOACTBO ANsA BbINyCKa YHWUKaNb-
HbIX PAANO3NEKTPOHHbIX KOMMNEKCOB, WC-
NoNb3yeMbIX A1l OTEYECTBEHHOTO CYA0- U KO-
pabnectpoeHus. LUKB «MepuanaH» ocranocb
B JleHWHrpage, 3aH1MMas ctapble nomelieHuns
B fjome 17a Ha ynuue bnoxuHa.

Ho npuwnn nuxue cBepxaeMOKpaTUYHble
1990-e. K coxaneHuto, 6blan pa3opBaHbl
cBA3n ¢ Haykoi (KB «Mepuanan»), npekpa-
TUNCA NPUTOK MONOZAbIX CNEeLManucToB pasHo-
r0 YPOBHSA, U CErofHA, KaK 1 Ha MHOTUX APYruX
BbIKMBLUMX NPEANPUATUAX «0BOPOHKM», Y HAC
oulyllaeTcs oCTpas HexBaTKa CneyuanncTos,
a cpedHuin BO3pacT paboTHUKOB...

OpHako Ha 127-m ropg cywectsoBaHua OAO
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«3aBoga ,,KPN30“» coxpaHun cBou nosuuum,
CBOI0 NMPOU3BOACTBEHHYID 6a3y, MHXeHepHo-
TEXHWYECKWIA nepcoHan u onbiTHble paboune
Kagpbl U MPOAOMKaeT BbiNycKaTb BOCTpebo-
BaHHbIE MOPCKUM (DIOTOM CUCTEMbI pasnny-
HOTO Ha3HauyeHus, Kak pas3pabotku 1980-x
rofi0B, TaK 1 COBPEMEHHbIe, NOCNeAHME U3 KO-
TOPbIX CNPOEKTUPOBaHbI U 3anyLLeHbl B CEPUiA-
Hoe npon3soycTBo B 2006—-2008 rr. BoT Kpart-
KM NepeyeHb CUCTEM, BbIMYCKAeMbIX Npe-
npustrem: «Kpab», «®daken», M3[, YEKWY,
«KoHTyp»,  «YpoBeHb-M»,  «Kagmuii-P»,
«Kpuctana» v ap., a TaKkKe COBpPeMeHHble:
«Kpab-M», «Kackag-M», KOC-703 pasHbix
moandukaumni, «Kpucrtann-M» u gp. 3 cu-
CTeMbl pacCyWTaHbl Ha BbINOJHEHWE Cneayio-
WX QYHKUWA: curHanusaums obHapyKeHus
noXapa W BKIIOYEHNe CPeACTB MOXapoTyLue-
HUS, pasmarHuyMBaHue Kopnycos Kopabneii
1 KOMNEHCaUnUsa MarHUTHbIX NONeN, CHUKEHNE
3/IEKTPUYECKOTO NoNs Kopnyca kopabna u 3a-
L1Ta OT 3NEKTPOKOPPO3UN KOPMYCOB U rpeb-
HbIX BUWHTOB, Npeo6pa3oBaHMe 3/eKTpuye-
CKOW 3Hepruv u ap.

B HacTosllee Bpema Hawe npeanpuATMe
O4YeHb NNOTHO coTpyaHuyaer ¢ LUHUU um.
aKkaa. A. H. Kpbinosa u ppyrummn opraHusa-
LMAMM MO COBMECTHOI pa3paboTke 1 npoms-
BOACTBY Ha NMAoLajKe 3aBoAa pAaaa usgenui,
npeanpUHUMAIOTCA BCTPEYHbIE MEPONPUATUA
no BOCCTaHOBAEHMIO coTpyaHuyecTBa ¢ HM®
«MepuanaH». Hawe npeanpuste BoOwWwO B
YTBEPWAEHHbIA pacnopsxeHuem MpaButenb-
ctBa PO ot 20 asrycra 2009 r. N2 1226-p «[le-
peyeHb CTpaTernyeckux opraHusauuii, obe-
cneynBaloLmMx peannsaunio eaMHomn rocyaap-
CTBEHHOW NOMAUTUKM B OTPACNAX IKOHOMUKUY.
Mpeanpuste vmeet Bce HeobXoaumble nu-
LIeH3MM Ha MPOEKTUPOBaHWe, NPOU3BOACTBO,
NyCKO-HanafouHble paboTbl, PEMOHT U3Aenui
PasNMYHOro Ha3HaYeHMA U 1X NocnerapaHTUii-
Hoe o6CnyKMBaHMe, NMLEH3UI0 ynpaBneHus
®CB Poccumn Ha ocyuiectsieHune pabor, ces-
3aHHbIX C UCNONb30BaHNEM CBeJleHUI, CoCTaB-
NALWMUX TOCYAAPCTBEHHYID TalHy, a TaKwe
cepTUUKAT CUCTEMbI MEHEKMEHTA KayecTsa
MPOAYKUWNN B COOTBETCTBUW CO CTaHAapTamm
1CO 9001-2008.

Ha cerogHs Halle npeanpuATie pacnonaraert:
® CBOMM KOHCTPYKTOpCKMM 6topo, paauo-
TexHuW4yecKoit nabopatopueit M HeGOMbLWNM
Hay4YHO-TEXHUYECKMM LLEHTPOM, B KOTOPbIX
BbICOKONPOdEeCCMOHaNbHbIMK  Creumanmcra-
MM BbINONHAOTCA pPaboTbl N0 NPOEKTUPOBa-
HUIO HOBbIX M MOJiEPHM3aLMU paHee paspabo-
TaHHbIX U3AENUNA N CUCTEM C UCNOb30BaHNEM
COBPEMEHHbIX INLLEH3MPOBAHHbIX MPOrpamMmm-
HbIX MPOJYKTOB;

® mexaHoobpabarbiaowmm npovssog-
CTBOM C LUMPOKOW ramMMON YHMUBEPCaNbHbIX
CTaHKOB U cTaHKoB ¢ UMY TokapHon, dpe-
3€pHOM,  CBEpPAWUAbHOW,  WAMGOBaNbHOMN



rpynm, KOOPAWHATHO-PACTOYHBIX W TOKApHO-
pEeBO/IbBEPHbIX CTAHKOB;

® VHCTPYMEHTa/IbHbIM Y4aCTKOM;

® YYACTKOM 3aLWTHBIX TafbBaHNYECKUX U
33UMTHO-AEKOPATUBHBIX NAKOKPACOYHbIX Mo-
KpbITUIA;

® YYAaCTKOM W3rOTOB/IEHWUS MOTOYHbIX M3fe-
/NI WIXPOKOrO accopTUMeHTa ¢ oTpaboTaH-
HOM TEXHONOTMel 3anuMBKM KOMMayHaamu
Y3/10B PAaAMOTEXHUYECKMUX W3[eNunii B3pbiBO-
6e30MacHOro UCMONHEHMNA;

® Y4AaCTKOM MOHTa)a neyarHbIX Nar;

® COOPOYHO-MOHTAXHBIM  MPOU3BOACTBOM
(nnatbl 06bEMHOr0 MOHTaMa, 61104Hble U NpU-
GOpHbIE 3/IEKTPOMOHTaMHbIE PabOoTbl, UHMLL-
Hble paboTbl Mo cbopKe 610K0B M NPUBOPOB) C
YYaCTKOM CTeH0BOro 060pyaoBaHUsA Ans Ha-
CTPOMKM M MpPOBEAEHUs MPUEMO-CAATOYHBIX
ucnbitaHuin - npu  cpadve  wmsgenuin OKK
1 3aKa34mKy;

® CBOEW UCMbITaTeNIbHOW CTaHL e C BO3MOX-
HOCTbIO MPOBeAEHUs Ha aTTecToBaHHOM 060-
pYyAOBaHMUM UCMbITAHWIA Ha: YAAPONPOYHOCTD,
BUOPONPOYHOCTb, BMBPOYCTONYMBOCTb, BO3-
JeiicTBMe Tenna, Bnarv U MOPCKOro TymaHa,
BO3/e€iiCTBME Tenna, XxoNoaa 1 Bakyyma, npo-
BEPKY Ha BOAO3ALMLLEHHOCTb M 6pbI3ro3atym-
LWEHHOCTb;

® LEXOM PErynnpoBOYHO-CAATOYHBIX pabor,
KONNEKTVUB KOTOPOro BbINOMHAET Ha BCEX 3a-
Kasax 1 cyf03aBofiax paboTbl N0 MOHTaMY, Ha-

KRIZO PLANT:

EMERGENCY SITUATIONS

Banepuit Ary6koB, renepanbHbiil gupexktop OAO «3aBoa . KPN30“», kanutaH 1 paHra 3anaca

Valery Yagubkov, Director General of KRIZO Plant. Reserve Captain Rank |

NafKe, caaye 3aKkasuuKky U aanbHeiwemy 06-
CNYXVBAHUIO U3LENWIA 1 CUCTEM 3aBOJCKOTO
Npon3BOACTBaA.

MpPOAYKUMA NPeANnpUATUS BbINYyCKaeTcA Ha
PYCCKOM, aHFNACKOM 1 (hpaHLy3CKOM A3bl-
Kax, ¢ npuémkoi OTK n ¢ npnémkon 5.

Hale npeanpuaThe OTKPbLITO K B3aMMOBbI-
TOAHOMY COTPYAHMYECTBY Mo pa3paboTke
1 NPOW3BOACTBY Ha CBOEN NMPOU3BOACTBEH-

MIRROR OF THE RUSSIAN INDUSTRY

Everyone knows that this is augmentation of the knowl-
edge gained through experience and sharing it with
the future generations what makes any team tick. A
small feam of KRIZO Plant is no exception. For already
twenty years so far it has been doing everything in
order fo keep up this knowledge after the collapse of
the Soviet Union.

Its history starts from the year 1883, the date men-
tioned in the official reference book Factories and
Plants of the Russian Empire issued in 1909: “No.
B-1712. Mechanical Plant founded by G. Pek. Year of
foundation: 1883. Location: 17a Tserkovnaya str., St.
Petersburg, Russia”. In 1963 a big group of designers
appeared in the plant and the enterprise got a new sta-
tus of design bureau. Later, it integrated KRIZO Plant
and Central Design Bureau Meridian. In the late 1964
KRIZO Plant (KRasny IZObretatel in Russian or Red In-
ventor) was relocated fo the new building in Gatchina
where it produced unique radio electronic complexes
for the Soviet ships and vessels. Meridian Central De-
sign Bureau was left in Leningrad occupying the old
premises on 17a Blokhina str.

But then the wild nineties came. Unfortunately, the
plant broke its connections with Meridian Central De-
sign Bureau. At the same time it lacked for the young
specialists and it still suffers from the shortage of
young highly-qualified specialists as many other de-
fence companies survived up to now do.

However, for all 127 years of its existence KRIZO
Plant has maintained its positions, production capac-
ities, and engineering staff as well as experienced la-
bour forces. Today, it continues to manufacture the
systems developed either in the 1980th or in the re-

cent years being in demand in the Navy. The most re-
cent developments were designed in 2006-2008 and
scheduled for serial production. These are traditionally
manufactured systems, namely Krab, Fakel, electrical
submersible motors, actuator control device UBKIU,
Kontur, Uroven-M, Kadmiy-R, Kristall and the recent
ones Krab-M, Kaskad-M, KDS-703 of different modifi-
cations, Kristall-M, efc. These systems are designed to
perform such functions as fire detection and fire extin-
guishing actuation systems, degaussing ship hulls and
magnetic field compensation, neutralization of electric
field and protection against ship (namely, hull and pro-
peller) corrosion, electrical energy conversion, etc.
Nowadays, the plant closely cooperates with Krylov
Central Research Centre and a number of other en-
terprises on joint development and production. Apart
from that, the plant is looking forward to maintain its
close ties with Meridian Central Design Bureau. The
company has been included into the list of strategic en-
terprises implementing a coherent national policy in in-
dustries approved by the government Executive order
No 1226-r dated 20 August 2009. The company has
all the required licenses to design, manufacture, com-
mission, and repair the products of various purposes
as well as fo perform post-warranty service, and the
license given by the Federal Security Service of Rus-
sia fo implement works related to the data classified as
state secret, and 1ISO 9001-2008 quality management
system certificate.

Today, the company has as follows:

- Its own design bureau, radio electronic laboratory
and a small engineering centre where highly-qualified
specialists design new systems and upgrade previous-

HO 6a3e BbICOKOTEXHONOTMYECKUX PaaMo-
3NEKTPOHHBIX CUCTEM 06OPOHHO 1 rpakaaH-
CKOM HanpaeneHHocTu. imes cBobofHbIe No-
MeLLeHWsA, roToBbl K PacliMpeHno uan opra-
HU3aUMM HOBbIX MPOU3BOACTB. 3anHTEpeco-
BaHHbIM OpraHM3auuamM MOXeM YacTb nome-
LeHuWiA cfaBaTb B apeHay Noj Npou3BoACTBO
unu oucsl. ECTb cBOI aBTOMOBUNBHBIN NAPK,
TeppUTOPUS NPEeANPUATAA OXPaAHAETCH.

ly developed products using up-to-date certified equip-
ment

+ Machining department with a wide range of multi-
purpose machine tools as well as numerically con-
trolled, turning, milling, drilling, and grinding machine
tools, jig borers and multi-axis borers

« Tool house

- Protective electroplated and painted coating depart-
ment

- Wire-wrapping production using well-proven potting
technology for explosion-proof radio electronic ele-
ments

- Printed-circuit board assembling department

+ Assembling department (three-dimensional board
assembling, electric wiring for units and devices, finish-
ing works on assembling units and devices) with bench
equipment site intended for acceptance testing when
commissioning the final products

- Its own testing house where, using certified test-
ing equipment, it is possible to check the products for
shock and vibration resistance as well as for resistance
to heat, water, sea fog, cold and vacuum

+ Adjustment and commissioning workshop with per-
sonnel who install, adjust and commission the products
and systems at the Customers’ shipbuilding plants.

The plant production documentation is made in Rus-
sian, English and French and accepted by the Quality
Control Department (acceptance 5 for military and de-
fence equipment).

Our company is looking forward to mutually beneficial
cooperation in development and production of high
technology radio electronic systems of civil and de-
fence purpose. Having huge free areas, the company
is ready to expand its production capacities and to es-
tablish new production facilities. The interested part-
ners can lease the rooms for their production facilities
or offices. Besides, the company has its own guarded
motor pool.
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NPEAMPUATUA

LLNT HATIYTU

JNEKTPOMATHUTHBIX BOJIH

eHTpanbHoe KOHCTPYKTOpPCKOE
6lopo cneunanbHbIX  paavoma-
Tepuanos (UKB PM), Beayuiee
MaTepuanoBepfjyecKoe
npegnpuAte paauonpo-
MbILWEHHOCTY B OBOPOHHOM  KOMMEK-
ce cTpaHbl, 6bi10 06pasoBaHo B 1969 T.
C momeHTa co3ganua KB PM yyéHbimmn n
cneymanuctamn npeanpuaTia  Obino  Bbl-
nonHeHo okxoso 800 Hay4yHo-uccnepoBa-
TeNbCKUX, OMbITHO-KOHCTPYKTOPCKMUX W OMNbIT-
HO-TeXHONOrMYecKux pabor, cosgaHo bonee
300 HOBbIX MaTepuanos MMPOBON HOBU3HbI
(XapaKTePUCTUKM HEKOTOPbLIX M3 HUX W Te-
nepb 0CTaloTCs HeNpeB30oWAEHHbIMM).
OAO «LKB PM» sBnseTca pa3paboTyvkom
YHUKaNbHOM HOMEHKNATypbl paagnonorioLya-
towmx marepuanos (PMM) u nornotuteneit
3NEeKTPOMarHuTHbIX BonH (M3B), Haweawnx
LWIMPOKOE NPUMEHEHME NpU oCcHalLeHUn 6es-
3XOBbIX KaMep W 3KpPaHMPOBaHHbIX UCMbITa-
TeNbHbIX MOMELLEHN, B TOM YnCe A5 UCTbl-
TaHWUI Ha COOTBETCTBME TPeBOBAHMAM 3/eK-
TPOMArHMTHON COBMECTUMOCTH.
llnpoko m3BecTHble B Hawew ctpaHe PINM
«Bbambyk», «ficeHby», «<KBapuy», «<YHuBepcan»
npogomkatoT pabotatb B 6€33X0BbIX Kame-
pax, a HoBble pa3paboTku KB PM — marte-
puansl «<KpoHa», «TaHaeM» — NOCTOAHHO 3a-
KyMatTCA pa3nnyHbIMW OpraHn3aunamu.
3a nocneaxue 4 roga nonyyeHo 6onblie 20
nateHToB P® Ha u3obpeTeHus W nonesHole
MOAenun: MNOrnoTUTENN 3NEeKTPOMArHUTHbIX

H®MI noa 3n1eKTPOHHBIM MUKPOCKONOM
NFMW under Electron Microscope

PasnuyHble Gopmbl Bbinycka HOMI
Different NFMW Product Forms

0OAO «LUIKB PM»

111250, MockBa,

KpacHokasapMmeHHbIii np-4, A. 14 «A» k. 19
Ten.: +7 (495) 361-45-04

Ten./bakc: +7 (495) 362-48-44
ckbrm@nm.ru

3alMUTHO-MaCKMPOBOYHbI 3KpaH C FMBKUM TKaHbIM MaCK1POBOYHbIM PaAVONOrNOLLaoLMM NOKPLITUEM
Ha OCHOBE HAHOCTPYKTYPHOro (heppoMarHUTHOro MUKpONpoBoAa

Protective Camouflage Screen with Flexible Weaved Camouflage Electromagnetic Wave Absorbing
Coating on Basis of Nanostructured Ferromagnetic Microwire

BO/MH, MHOTOC/OMHbIE  pajuonoriowan-
Me NOKPbITUA, CPEACTBA 3aliUTbl OT 3INeK-
TPOMarHuTHoOro M3NyYyeHns,  3aluUTHO-
MacCKMWpPOBOYHbIe YCTPOWCTBA, MMWUTATOP pa-
AMONOKALMOHHDBIX Lenen.

Pa3paboTaHHble NpeanpuATUEM WHAMBUAY-
a/bHble MHOTO(YHKLMOHA/IbHbIE MACKMPO-
BOYHbIE MOKPbLITUA ANA PasNnyHbIX BUAOB
BBT npuHATbl Ha cHabxeHne MO PO u B Ha-
cToAIllee BpeMA OCYLLeCTBAAITCA UX Cepuit-
Hble NOCTaBKM C HapacTawLUmM 06BEMOM.
Mpeanpusatue nmeet nuueHsnto MO PO Ha
AeATeNbHOCT B 06N1acT CO3AaHMA CPefcTB
3alWunTbl MHGOPMaLMKN 1 ABNAETCA aKKpeau-
TOBAHHOW UCNbITaTeNbHON nabopatopueit
BOCbMOTO ynpaBneHus FeHepansHoro wraba
BoopywéEHHbIX cun PO B 0bnactu cpeacts 3a-
WKTbI MHGOpMaL UK.

B 2007 r. 6bina npoBeaeHa B nHTepecax MPAY
OKP no co3ganuio paavopaccenBaioLLero
matepuana Ans MackMpoBOYHOTO KOCTIOMa,
KOTOpPbIA yCNewWwHo NpowWweén rocynapcrBeH-
Hble UCNbITaHKA.

B 2009 r. 6bina ycnewHo nposegeHa OKP no
CO3/,aHuI0 KOCTIoMa onepaTopa bnokupatopa
paauoynpaBnfemMblX B3pPbIBHbIX YCTPOWCTB.
Hannune HaHOCTPYKTYpHOro deppomarHut-
HOr0 MWKPOMpOBOAA B COCTaBe TKaHW KO-
cTioma obecneynBaeT CHUKEHME YPOBHS Na-
[aloLLero 3NeKTPOMarHUTHOro U3NnyyeHus Ao
1000 pas.

B HacToslee Bpems Beaérca paspaboTka
3KPaHMPYIOLWMX MaTepuanos v yCTPOWCTB, B
TOM yucne ANs 3aWuTbl OT HECAHKLUOHUPO-
BaHHOro AoCTyna K MHGOpMauuMM No 3nek-
TPOMarHUTHOMY KaHany, NpUMeHAeMbIX Ans
3aLUNTbl OKOHHbIX MPOEMOB BblAeNeHHbIX No-
MeLleHUN.
OnHa n3

nocneaHnx pa3p360TOK
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OAO «LIKB PM» — 3aW{MTHO-MaCKMPOBOYHbI
3KpaH (3M3). OH npeaHa3HaYeH ANs CKPbl-
TUA OT CPEACTB pa3BeAKM NPOTUBHMKA U 3a-
WmnTbl 6POHNPOBaAHHOI TexHMku (BBT) oT co-
BPEMEHHbIX CPeACTB MOpaXeHus, AenCTBy-
OLWMX U3 BEpXHEN nonycdepsbl, B TOM Yucne
oT BTO. 3M3 obecne4nBaeTr 3aluty yKpbi-
BAEMOii GPOHETEXHUKU KOMBUHUPOBAHHbIM
TMOKMM MOKPBITMEM Ha NMOBEPXHOCTU 3eM/N
1 B OKonax oT 60enpunacoB KyMynsTUBHO-
ro JeNCTBMA C roNOBKaMWU CaMOHaBefeHus,
ynpaBnsemblx 1 Heynpasnsembix. 3M3 BblI-
3blBaeT cpabatbiBaHue B3pbiBaTeNen MrHo-
BEHHOro feicTeus Ha 6e3onacHbiX Ans 3a-
WMLL@eMON TEXHUKN yaaneHnsaX. 3aluTHbI
MACKMPOBOYHbIA 3KPaH COOTBETCTBYET Tpe-
60BaHMAM, NpPeabABAAEMbIM K TEXHVKE Npu
BefleHUM OGOEBbIX [AENCTBUIA B PasNnUyYHbIX
KAMMATUYECKUX YCIIOBUAX.

KoHcTpykumsa 3M3 no3Bonser CHU3UTbL BEPO-
ATHOCTb NopaxeHua BBT, a Takke BaMHbIX
CTpaTernyecKknx 06beKTOB BOEHHOIO U Fpa-
AAHCKOro HasHadeHus (MyHKTbI ynpasneHus,
6a3bl BM®, BBC, cknaabl BoopyxeHuid, AIC
1 Ap.). YHUKaNbHOCTb TEXHWUYECKOro pelle-
Hus 3M3 obecneymBaeT BO3MOXHOCTb CO3-
[aHUA YKPbITUIA pasnnyHoi Gopmbl 1 pasme-
pa. B HacToslee Bpems peliaeTcs BONpoc
0 npuHaTMK 3M3 Ha cHabweHne BC MO PO,

B OAO «LKB PM» akTuBHO BesyTca paboThl
no MCcnefoBaHN0 BO3MOXHOCTU MpUMeHe-
HWUA HAHOCTPYKTYPHOro (heppOMarHUTHOro
MmuKponposoaa (HOMIM) B pasnuyHbix obna-
CTAX TeXHUKW. ITOT maTepuan obnagaer co-
yeTaHMeM YHUKaNbHbIX CBOWCTB, B TOM Ynce
MarHuTHbIX. KaXabll OTpe3oK AAWMHOW oT
2 MM 1 aameTpom 0,01 Mm (ToHbLLE YenoBe-
YeCKoro B0/0OCA) ABNAETCA CBOEO6pPasHbIiM
MarHuUTHbIM MapKepom. Mpu BO3aeNcTBUM



Ha TaKoW MapKep MarHWTHbIM nonem ByAyT NPOUCXOAUTL CKAYKOO-
6pasHble U3MEHEHUs ero HaMarHM4YeHHoOCTU, YTo HUKCUPYETCs He-
CNOXHbIM NPUEMHBIM yCTpoincTBOM. Popma MMnynbca xapaKkrepHa
AN Kaxaoro tuna HOMIM.

Bcé 310 aéT BO3MOXHOCTb CO3/1aBaTb HEJOPOrne 1 B BbICLLEN CTe-
MeHNU Haf&KHbIe CUCTEMbI 3alUTbl MOAJMHHOCTM 06beKToB. Ta-
KMMU 0OGBEKTaMM MOTYT CTaTb pas/MyHble MPONycKa, 3anpeLléH-
Hble K BbIHOCY JOKYMEHTbI 1 uTepatypa, TM4yHoe opyXue, npegme-
Tbl @HTUKBapuWaTta u T. A. MarHuTHble MapKepbl MOTYT BbiTb CKPbIT-
HO pasmelyeHbl HA 3awuuiaembix obbekTax. Cnocobbl pasmelie-
HUS MarHUTHbIX MapKEPOB MOTYT ObITb CamMbiMKU Pa3HOO6Pa3HbIMU.
HOMIM ycTonumnB K MeXaHUYECKUM Harpy3Kam U K BO3[eNCTBUIO XU-
MUYeckux sewwects. Manble pasmepbl MapKepa No3BONAIOT 3ame-
WaTb ero B TEPMOKJ/IEN, KOTOPLIA B JanbHENLlemMm MOXHO HaHOCUTb
nMCTONETOM-anmnanKaTopom, Uav 3ameLlatb MapKepbl BMecTe C rpa-
Hynamu noanmMepa nepep ero 3KCTpysuen. B ganbHenwem nonyyeH-
HbIA NNACTUK MOXHO MCNONb30BaTh /1A M3rOTOBNEHUA KapT AOCTY-
na uan Apyrux U3genui, HyXxaaLWwmnxcs B mapkuposke. MarHutHble
MapKepbl YCTONYMBO 0OHAPYKMBAKOTCA KaK HA METaINYECKMX Mo-
BEPXHOCTAX, TAK U 33 METaNIMYECKUMM IKPAHaMU. ITO 3HAYUTENBHO
paclimMpseT CNeKTp NPUMEHEHNA TakMX MapKkepoB. Hanpumep, map-
Kep MOXHO Pa3mecTUTb BHYTPU r/b3bl NAaTPOHa CTPENKOBOro Opy-
MUS UK BHYTPU nynu. Unu BHYTPY 0ObIYHOrO ABEPHOrO KNtoya, a
3aMOK CHabAMTb YCTPOMCTBOM pacno3HaBaHus. Takyio ABepb HEBO3-

ENTERPRISES

MOXHO GYZeT OTKPbITb «AyBANKATOMY KtoYa, NOLONAET TONBKO OpU-
rmHan. icnonb3oBaHve MapKepoB, CKOMMOHOBAHHbIX U3 Pa3iNYHbIX
BuaoB HOMII, no3BonseT co3naBatb METKU ¢ bonee obLIMpPHON, YeM
npocTo «Aa-HeT», «MHOro6UTOBOM» MH(OPMaLUeidl — aHanor onTu-
yecKoro wrpux-Koaa. (MareHT PO Ha nonesHyo moaenb NeN2 83854,
84588 1 ap.).

Ha npennpuatMn MmeeTcA ONbITHO-MPOMBILWAEHHAA YCTaHOBKa, No-
3BOAIAOLLAA 33 OiHY CMeHy u3roTaBamnBatb 200 km HOMI, 1. e. okono
20 MNH MapKepoB.

B LUKBE PM paspa6oraHa 1 3anaTteHToBaHa TEXHOIOMUs W3roToBse-
HWS 3KOMOTMYECKMN YNCTbIX IKPAHUPYIOLMX TKaHel Ans obecneyeHns
MeAMKO-B1oNornyeckon 3aluTel nepcoHana u HaceneHus, pabora-
IOLLLero 1 NPOXWBAIOLLEro B YCNOBUAX BPEAHOrO BO3AENCTBUA INEK-
TPOMArHWTHbIX NOer PasfMYHON YacToTbl U MHTEHCUBHOCTU. lpea-
npuATMe NonyvyaeT 3akasbl Ha NOLINB CNEL0AEXAbI, 3aLUTHbIX LWTOP,
Wano3u U ApYrux WBeWHbIX U3Aenni, npefHa3HauYeHHbIX Ans NoKa-
NN3aLMY NOBbILIEHHOTO YPOBHA U3YyYEHWUI B MOMELLEHUAX, NepeHa-
CbILYEHHbIX 3NEKTPOHHbIMM Npubopamu (nabopatopuu CBY-TexHUKK,
amnarHocTuyeckne u cusmoTepaneBTMYeCKNe LEHTPbl, KOMMbIOTEpP-
Hble Kny6bl, peaakuun CMW, okHa 3aaHuid B6113Kn 6a30BbIX CTaHLWIA
COTOBOW CBA3U U T. A.).

Bce paspaboTaHHbie LIKE PM matepuans! 3almuieHbl nateHramm PO
1 HalWAW AOCTOMHOE NPUMEHEHNE KaK B 060POHHO-MPOMbILLIEHHOM
KOMMNNEKCE, TaK 1 B MUPHOM }U3HW HaLLEN CTPaHbl.

SCREEN BLOCKING ELECTROMAGNETIC WAVES

The Central Design Office of Special Radio Materi-
als (CDORM RM) is a leading material science en-
terprise of radio industry in the defence sector of
our counfry that was founded in 1969. Over the
years of its existence the experts and scientists
of the enferprise have carried out nearly 800 re-
search and development works and created more
than 300 new materials of absolute novelty, char-
acteristics some of these are still second to none.
TsKB RMis a designer of the unique mix of radar ab-
sorbent materials (RAM) and electromagnetic wave
absorbers (EMA) that are widely used when equip-
ping anechoic chambers and screen test rooms, in-
cluding those for the electromagnetic compatibility
adequacy tests.

Well-known in our country Bambuk, Yasen, Quartz,
and Universal RAMs are still applicable in anecho-
ic chambers and such new TsKB RM products as
Krona and Tandem materials are ordered by varous
organizations.

One of the latest developments of the TsKB RM is
a protective camouflage screen (PCS). The screen
is design for the disguise from the enemy’s recon-

PaGounit anemMeHT AaTymKa MarHUTHOro nons
Working Part of Magnetic Field Sensor

naissance assets and the protection of armored ve-
hicles from the modern means of destruction of the
upper semisphere, including precision weapons.
The combined flexible coating of the PCS secures
the protection of the covered armored vehicles on
the ground and in trenches from shaped charge am-
munition with homing heads, whether guided or un-
guided. The PCS sets off direct action fuses on the
safe distance from a protected armored vehicle.
The protective camouflage screen meets the qual-
ifying standards of combat operations in different
climates.

The PCS design reduces the probability of damage
of armored vehicles as well as of strategic military
and civil sites (control centres, Navy and Air Force
bases, weapons depots, nuclear power stations,
efc.). The unique nature of the PCS engineering
solution provides for the possibility to create cov-
ers of different shape ans size. The Ministry of De-
fence of the Russian Federation is currently decid-
ing whether to adopt the PCS.

TsKB RM JSC is studying hard the way to use the
nanostructured ferromagnetic microwire (NFMW)

in different technical fields. The material is charac-
terized by the combination of the unique properties,
including magnetic properties. Each segment with
diameter of 0,01 mm (thinner than a human hair)
and more than 2 mm long is an original magnetic
marker. When effecting such a marker with a mag-
netic field, spasmodic changes of its magnetization
takes place which is registered by a simple receiv-
er. Pulse shape is characteristic for every type of
NFNW.

TsKB RM has developed and patented a fabrica-
tion method of the ecological shielding fabric for
biomedical protection of medical staff and people
working or living in the conditions of deleterious ef-
fect of electromagnetic fields of different frequen-
cy and intensity. The enterprise receives orders to
make working clothes, protective curtains, blinds
and other products designed for localization of a
higher radiation level in rooms stuffed with elec-
tronic appliances (microwave technology labora-
tories, diagnostic and physiotherapy centers, com-
puter clubs, editorial offices, windows of building
standing next to cellular base stations, etfc.).

Mpouecc nsrotonenna HOMIM
NFMW Making

JINL, 4681-P-BT-P, 4680-3P-BT-M OT 31.05.2007
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A. C. BoxnpoB, KaHA. 3KOH. HayK
N.0. fo6poBonbCKui

HACTOSILLEE U BYAYLLEE

000 «ABTOoCTaHKONPOM»
Ten./dakc: +7 (812) 495-98-56
avtostankoprom@list.ru
www.epilam.ru

INNNAMMNPOBAHWA

O6bEMbI MHOPMALIMK O HAHOTEXHOJOTVAX MHOXATCA B reOMeTpuye-
CKoii nporpeccuu. YenoBeuecTso 06peno HOBOe HampaBneHue Ans
MCCnefoBaHUM 1 BOMJIOWEHUSA UX Pe3ybTaToB B NPAKTUYECKUe pas-
pabotku.

daKTnyeckn Bce 0TpacaV NPOMBbILLAEHHOTO Npou3BoacTBa B Poccum
paccmaTtpuBaloTCs Kak WWPOKOe none AN BHEeAPEHWUS OTKPbITUA B
obnacti HaHOTEXHONOrUI U HaHoMaTepuanoB. MHorve u3 3Tux oT-
KPbITUIA MOABUINCH OTHOCUTEILHO AABHO, KOTAa O HAHOHaNpaBNeHu-
AX elé He BblNo peun, HO UCCNEAOBAHNS W pPe3ynbTaThl yKe cylle-
CTBOBA/N. B 4aCTHOCTM TEXHONOMMA 3NMNAMUPOBAHUSA, CYTb KOTOPOM
3aKN0YaeTCcA B CO34aHUN MHOTOMYHKLUOHANbHBIX HAHOPA3MEPHbIX
MOHOMOEKYNAPHBIX MIEHOK HAa NOBEPXHOCTAX, TPEOYIOLWMX yiyyLle-
HUS aHTUGDPUKLNOHHBIX, aHTUAAre3NOHHbIX, MMAPOdO6HbIX, GaKTe-
PULMAHBIX Y APYFUX CBONCTB ANSA YNYYLLEHUA CTONKOCTW, HAAEKHOCTY
1 AONFOBEYHOCTY paboTbl Y310B M arperaTtoB BCEBO3MOXHOI0 060py-
[OBAHWSA, PEXYLLErO MHCTPYMEHTA, 3NEMEHTOB MEXaHW3MOB, TEXHO-
NOTMYECKON OCHACTKU U T. .

OCHOBOW CTPYKTYpbl BCEX 3NUNAMUPYIOLLMX KOMMNO3WULWIA ABNAIOTCA
dhTopcoaepalime NoBepXHOCTHO-aKTUBHble BellectBa (hTopllAB),
KoTOopble NpeacTaBasioT coboi hropnonumepsl, He UMelLMe aHa-
NIOrOB B NPUPOAE U CUHTE3UPYEMbIE NCKYCCTBEHHbBIM NYTEM.

Jr1a TexHonorus (paspaboTka naypeatos Focnpemun CCCP B. A. Top-
6yHoBa, H. A. PabuHMHa 1 p.) HaxoAuna WMPOKoe NPUMEHeHVe B
1980-e rofbl B OCHOBHOM B MPOEKTax 3aKPbITOro HasHayeHus, HO
TaKe MCnonb30Banacb, B YaCTHOCTW, ANA YNPOYHEHUA MOBEPXHO-
CTel pexyLLero MHCTPyMeHTa.

HaHeceHune thToplAB ocyliecTBAsAeTCA pasHbiMM CNocobamu: OKy-
HaHWEeM, pacnblieHUEM B KaMepax, KUCTAMW U T. A., BPYYHYIO WUan
B aBTOMAaTU3MPOBaHHbIX yCTaHOBKax. [locne nonagaHua coctaBa Ha
MOBEPXHOCTb TeNa NPOUCXOAWUT UCNapeHne pacTBopuUTeNs, a camo
¢hToplAB BCTynaeT B peakumio ¢ NOBEPXHOCTbIO, MPW 3TOM MOJEKyY-
nbl GTOpMAB co3aatoT cTpyKTypbl JleHrmiopa (4actokon JleHrmiopa)
B BUAe cnvpanein ¢ HOpManbHO HanpaBJEeHHbIMW K MOBEPXHOCTAM
0CAMMU, NO3BONAIOLWMX HE TONBbKO HaAEKHO yaepHuBaTb CMa3ouHble
cpefbl, HO CNYXUTb cBOeobpasHbiM Gydhepom Mexay KOHTaKTUpyo-
MMM NOBEPXHOCTAMU (PUCYHOK 1).

|
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1 — monekynbl hToplAB B BUAe cnupaneit;
2 - cmasoyHas cpeaa;
3 — NoBePXHOCTL TBEPAOTO Tena.

1 - Spiral fluorine-containing SAA molecules;
2 - Lubricating medium;
3 - Solid Surface.

PucyHok 1. ®PparmMeHT yacTokona JleHrMiopa Ha 3aNMIaMUpPOBaHHOW
noBEepPXHOCTU TBép,D,OI'O Tena

Fig. 1. Langmuir Palisade on Epilame Coated Solid Surface

B npouecce agcopbuuu, noBepxHocTHon aAnddy3nn M B pesynb-
Tate ucnapeHus pactBoputens 06pasyercsi MOHOMOJEKYNAPHbIN
cnoin (MOHOCNOW) B BUAE NMNEHKM BellecTsa TowmHon 10—-100 aHr-
ctpem (1-10 HM); TOALMHA NAEHKM 3aBUCUT OT KayecTBa NoroTOBKM
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NoBepPXHOCTU (YPOBHSA LLIEPOXOBATOCTY NMOBEPXHOCTM — HAHOLLIEPOXO-
BATOCT), OT YCNIOBMIA M METOZI0B HAaHECEHUs 3NMUNAmMa, OT CTPYKTYPbI
maTtepumana 0CHOBbI, OT XMMUYECKOro COCTaBa Komnosuumm u ap. 06-
pasoBaHue NJEHKN CONPOBOXAAETCA XMMUYECKOW peakumeii (xemo-
copbuust), B KOTOPYIO BCTYNAlOT Matepuan 0CHOBbI 1 cocTas (ToplAB
(pncyHok 2).
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PucyHok 2. 306paxeHne noBepxXHOCTM NAEHKK 3nunama: a - 3D-dopmar,
6 - npodunorpamma

Fig. 2. Epilame Coating Surface: A - three-dimension picture, B - profile
diagram

Mpu hopmrpoBaHUK C0A NAEHKN NPOUCXOANT YyNopaa0YEeHe onpe-
AENEHHBIM 06pa30M NPOCTPAHCTBEHHOI OpUEHTaLMK MoneKyn dTop-
MAB, paagvKkanbHo MeHATCA QU3NKO-XMMUYECKNEe CBOWCTBA NOBEPX-
HOCTU.

B napax TpeHus ¢ToplAB MOryT HaHOCMTbCA Ha CompuKacawLme-
sl NOBEPXHOCTU KaK C pacTBOpOM (3nmnamsl), Tak U C UCMONb30Ba-
HUeM cpeAbl 3KCMayaTauun B BUAE IMYNbCMM B CMA30YHOM Mache.
B 3Tom cnyyae cMasku, KpOMe OCHOBHOM (DYHKLMM, UrpaloT ponb
«TpaHcnopTa» Ana goctaBku GToplAB K NOBEPXHOCTAM TpeHus. [lo-
6aBneHve MHrMGUTOPOB KOppo3uM B coctaB GTopllAB nossonser
npuaaTb aHTMKOPPO3UiiHble CBOMCTBA MOBEPXHOCTAM. 3MU1amMupo-
BaHWe yny4ylaeT CBOMCTBa MOAUDULMPOBAHHON (XPOMUPOBAHHOIA,
NaKMPOBAHHOM, aHOAMPOBAHHOIA) MOBEPXHOCTU U B HEKOTOPbIX C/y-
yasx NoJsHOCTbIO UCK/IOYaeT HEOOXOAMMOCTb XPOMUPOBAHUS, ONTU-
MW3MPYEeT NOBEPXHOCTHbIE CBOMCTBA M PeCYpC ranbBaHUYECKUX U XW-
MUYECKUX NOKPbLITUI (UMHKOBAHWE, HUKENUMPOBAHWE 1 Ap.). 310 oT-
KpbIBaeT HOBble BO3MOXHOCTW NPVMEHEHWS 3NWNaMWPOBaHWA B
y3nax rMApPaBANKM U NMHEBMATVIKW, YBENNYEHUA MEKPEMOHTHOTO ne-
proaa W CHWXEHWA maTepuano- v 3Heprosarpart Ha 3KCnayatauuto
W PEMOHTHO-BOCCTAHOBUTE/bHbIE HYX /bl HE TONBKO CTAaLMOHAPHOrO
obpabarbiBaloLLero 1 TeXHONOrMYecKoro 060pyA0BaHuUsA, HO U BCEro
COCTaBa BOEHHOW cneunanbHOM M TPAHCNOPTHOW TEXHUKN.

BaHo 1 10, 4To YacTuubl hToplAB He oTAENAOTCA BCIEACTBME XEMO-
cop6LMOHHOW CBA3M.

C nosBneHMem M pas3BUTMEM HOBbIX OTpacien, COBEpLIeHCTBOBA-
HMEM TEXHWKW OCTPO BCTA&T BOMpocC 06 yBEAWYeHWUM pecypca Tex
Y3710B MeXaHW3MOB, rie UCMOoMb3yITCA CMa3ouHble cpeabl. Kaxablii
y3eN JOMKEH COOTBETCTBOBATb TpeGOBaHMAM HaLEKHOCTU, paboTo-
CNoCcoBHOCTU. YuuTbiBas MHOTOMYHKLMOHANLHOCTL NAEHOK TOp-
MAB, OHW MOrYT BbITb MCMONL30BaHbI NPAKTUYECKM BO BCEX MaLLM-
Hax U MexaHn3max 060POHHOrO U MPOMbILNEHHOrO Kommekca. Co-
BPEMEHHbIE MaLUMHbl OCHALLEHbI CIOXHbIMU CUCTEMAMK MexaHuye-
CKOro, MHEBMO- U TMAPONPMBOAA, 3NEMEHTbl KOTOPbIX (MaHXeTbl U



ynnoTHeHus, paboune NOBEPXHOCTU LWTO-
KOB, LMAMHAPOB, ByHKEPOB, nuUTaTenen u
T. [.) 3HAYNTENbHO MOBbLIWAKT CBOW 3KC-
nayaTaluMoHHble KadecTBa nocie ux obpa-
60TKM 3NMNamamu.

PAagom npeanpuAaTMA HAKOMAEH NONOXMU-
Te/bHbIN OMbIT 3aLWMTbl 3MMAAMUPYIOLLUMU
KOMNO3NLUMAMM MeyYaTHbIX naaT, MUKPO-
CXEM, 31eMEHTOB TOUHbIX NPUBOPOB U CU-
CTeMm ynpasJjieHus.

TexHonornyecknin NpoLecc 3nnIammpoBa-
HUA CTPOWTCA MO NPOCTON CXeme, He Tpe-
Gylouleit goporocrosuiero 060pyLoBaHNA
W [OCTYNHON NH0GOMY MaLIMHOCTPOUTENb-
HOMY NpeanpuUATUIO:

Obe3xunpuBaHne — dnNUnammpoBaHue —
Tepmodukcauua — KoHTponb U ouncTKa
OT MeXaHNYeCKUX 3arpsA3HeHni

CsoicTBa ¢ToplAB aKTyanbHbl NPUMEHH-
TeNIbHO K MPecCoBOMY W LUTAMMOBOYHOMY
obopynoBaHuio: obneryaercs CbEM Npo-
JYKLMK, NOBbIWAeTCA eé KayecTBo, Npoa-
NIeBAETCs CPOK CNYy¥Obl TEXHONOrMYECKO
OCHACTKMU.

MpeanpuaTna pasnnyHbIX oTpacnemn Wmpo-
Ko ucnonb3ytoT GToplAB (3nmnamsl), B3a-
VMOJENCTBYIOLLME C MOBEPXHOCTAMU Ha
HOBOI (DU3NKO-XMMUYECKON OCHOBE, pac-
wupsowme AnanasoH He TONbKO cdepbl
NpUMeHeHNs, HO W MoOKasatenel nono-
MUTeNbHbIX 3P deKToB. YHMBEPCANbHOCTL
3MMNAMOB MOATBEPKAAETCA TEXHUYECKMU-
MU 3cherTammn Npu NCNONb30BAHNN KX B
MeTannoobpaboTke, CTaHKOCTPOEHUM, NU-
TeMHOM ¥ ApYrnX NPOU3BOACTBax:

W3genus, y3nbl, aeTanu, UHCTPYMEHT

[JocTuraemsle TexHUyeckme 3 deKTsl

®pesbl WNoHouyHble P6M5
Pe3nHoBble ynioTHUTENbHbIE KOMbLa
TMAPO3AXKMMOB

JlnTenHble mogenu n3 gepesa

[letanu nap TpeHWA B CTaHKax, AeTanu
KOpOBOK CKOPOCTEN B CTaHKax

HanpasnstoLme cynnopToB TOKapHbIX
cTaHKoB ¢ Yy

CBépna, MeTYMKM, pa3BEPTKU, Ppe3bl
KOHL,eBble Mo MeTanny

LLlapoBble onopbl rMAPOLUANHAPOB

[letanu, nsgenus neyatHelX nnar,
MUKPOCBOPKNM

V3penusa us antommnHus, antoMmMH1MeBo-
MarHmeBbIX N MarHMeBbIX CNaaBoB

oBbllWEeHNe N3HOCOCTOMKOCTU Ha 40 %
6e3 UMaHMpoBaHus

MoBbiweHne pecypca paboTb
B 7—8 pas3

YcTpaHeHue nprMeHeHus
(hOpMOBOYHOM CMECK K MoAensm

CHMEeHVe ypOoBHS LWyMa

Ha 0,5-0,7 ab, cHUxeHne
notpebnsemoi MolHocTM Ha 20-35 %
[oBbllIEeHME TOYHOCTU
NO3MLMOHUPOBAHUA A0 2—3 MKM

[MoBblLeHe N3HOCOCTOMKOCTM
B 1,5-4 pa3a

YBenunyeHune N3HOCOCTOMKOCTM B 2 pasa

MoBbilleHne N3HOCOCTOMKOCTH,
ruapodobusaums, Bnarosawmra

YnpoyHeHue, 3aliuta oT KOppo3uu,
Bnaru

ENTERPRISES

Cchepbl NpUMeHeHUs 3NUIAMOB He 1CUYepnblBa-
I0TCA NPUBEAEHHBIMU NTPUMEPaMK.

[l1aBHO NpaKTUKyeMble B TEXHUYECKOW [OKY-
MeHTauun Ha obpabarbiBaloliee obopyaosa-
HUE KapTbl CMasKu JOMKHbI JONONHATLCA paB-
HOLL@HHbIMM MO BAXHOCTW KapTamMu TPeHUs, YTO
B NPUHLKNE HE OAHO M TO e. KapTa TpeHus —
cxema 060pyL0BaHMA C YKa3aHMeM BCeX ydacT-
KOB, 30H, TOYEK AKTUBHOIO TPEHUA, B KOTOPbIX
BO3MOMEH pacxof MOLHOCTU Ha npeogoneHune
cun TpeHus npu pabotatoLiem o6opyaosaHum.
TexHonornyeckoe o6GopynoBaHue OTIMYAETCA
6onblWINMM pasHoobpasMem CXeM MO3ULIMOHN-
poBaHuUs matepuana (3aroToBKM) U CXeM opra-
HM3aLMN OTHOCUTENBHOTO NepemelleHnsi Mare-
puana (3aroToBku) B npouecce 06paboTKK Mnn
MOArOTOBKM K HEM, YTO [O/KHO OTpamarbCs B
KapTax TPeHWs AN CO3AaHWA MOJHOW KapTUHbI
paboTbl TeX MK UHBIX OpraHoB 060pya0BaHM.
MMest TaKyl KapTuHy, MOXHO 060CHOBaTb MC-
M0/b30BaHNe 3NUNAMUPOBAHUA NPUMEHUTENb-
HO K KOHKPETHOM Nnape TpeHUsi B TOM UAN MHOM
y3ne (pUcyHok 3).

AHanus [encTBYIOWMX CUN B MalMHAX U Me-
XaHM3Max MOKa3blBaeT CYLLECTBEHHYID POfb
CUN TpeHUs, BbIHYKAAOWMX HE TONbKO yBe-
INYMBATb YCTAHOB/IEHHYIO MOLWWHOCTb ABWra-
Teneil B NPUBOAAX, HO W3bICKUBATb HaE-
Hble NYTW AN YMEHbLUIEHUA BAUAHUSA 3TUX CUI.
MpaKTKa nofcKasbiBaeT Hanbosee oNTUManb-
Hble BapMaHTbl OPraH13aLmm y4acTKoB anuna-
MWUPOBAHUA B CTPYKTYPE WHCTPYMEHTANbHbIX
N PEMOHTHO-BOCCTAHOBUTENbHBIX MoApasae-
NIeHNiA BCeX BMAOB NPOW3BOACTB 060POHHOIO
KoMmMieKca. Yuutbias cneundury npegnpus-
TWiA, YCNOBUA U XapaKTep 3KCMyataunum mexa-
HM3MOB 1 060pyA0BaHMA, NPeanpUATUE BbI6U-
paet npuemnemyto ans cebs dhopmy opraHu-
3aUMmM yyacTKa 3nNuIaM1MpoBaHuns: ctaumoHap-
HbIA nocT anunamupoBaHusa (CM3) unn nepe-
ABUKHOW nocT anunamuposanus (MN3).
Begywum npeanpustMem no Bonpocam BHe-
apenua anunamupoBanmua asnsetca 000 «As-
TOCTAaHKOMNPOM», BXOAsLLEe B PEECTP MHHOBA-
UMOHHBIX npeanpuaTtuic  CaHkT-Metepbypra,
KONNEKTUBHbLIN 4YfieH HaHOTeXHONOrMYecKoro
obuectsa Poccuu.

Foe 1 - HMUNEMUDOEAHHES B e
clpaayn
2 = HENTUMALD OGRS
/“L obpazysr
Q
o [T, o
3aBUCMMOCTb M3HOCA B NpoLIECCe IKCAyaTaumun
Dependence of frictional force when operated (when started)

T = SNUTaMUDOSEHMHEE
obpasiys

2- HEIMUTAMUDOSAHHENE

ofipazis

3aBMCMMOCTb CUAIbI TPEHMA B NPoLecce IKcnayarauun (Npu TporaHnu)
Dependence of wearing when operated

B e

PucyHok 3. 3pdeKTMBHOCTL 3NMNaMUpoBaHNA B Napax TpeHnA
Fig. 3. Efficiency of Epilame Coating in Friction Couples
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EPILAME COATINGS: PRESENT AND FUTURE

Today almost every bit of information regarding
know-how relates to nanotechnologies having
become a brand new trend in the development of
science and technologies whatsoever.

Almost all Russian industries are considered as a
wide field for introduction of nanotechnologies and
nanomaterials. Many such developments appeared
long ago when nanosciences were yet to come
but investigations in this field were carried out.
For instance, this is epilame coating technology,
or epilamization, used fo make multifunctional
nanosized monofilms with enhanced anti-friction,
anti-adhesive, hydrophobic, bactericidal properties
in order fo improve resistance, reliability and
operating life of different units and assemblies,
cutting tools, accessories, etc.

All epilame compositions are based on fluorine-
containing surface active agents (SAA) containing
synthesized fluorocarbon polymers which cannot
be found in nature.

This technology was widely used in 1980s
(developed by the USSR State Prize awardees V.
Gorbunov A. and N. Ryabinin) mainly in the secret
developments, but it was also used fo reinforce the
surfaces of cutting tools.

Fluorine-containing SAA was applied by dipping,
spraying in chambers, brushing, etc. both
manually and automatically. When the composition
penetratesinto the surface, its solvent is evaporated
while fluorine-containing SAA molecules undergo
a reaction that produces Langmuir structures (or
“Langmuir palisade”) in the form of spirals with
directed to the surface axles being a sort of a buffer
between the contacting surfaces and capable to
retain lubricating medium (Fig. 1).
Adsorption, surface diffusion and solvent
evaporation together form a unimolecular film (or
monofilm) with thickness of 10... 100 angstrom (1 ...
10 nm). Film thickness depends on the quality of
surface preparation (the level of surface roughness
or nano-roughness), epilame coating conditions
and procedures, base material structure as well
as on, the chemical compounds applied. The film
formation is attended by chemical reaction (or
chemical adsorption) between the base material
and surface active agent.

When the coating is being formed, fluorine-
containing SAA molecular orientation becomes
ordered enhancing physical
properties of the surface.

In friction couples fluorine-containing SAA can
be applied to the contact surfaces together with
either a solvent (epilame) or operating medium

and chemical

in the form of an emulsion in lubricating oil.
Along with its main function, lubricant here
transports fluorine-containing SAA to friction
surface. Corrosion inhibitors added into fluorine-
containing SAA provide the surfaces with anti-
corrosion properties. Epilame coating enhances the
properties of modified (chrome-plated, lacquered,
anodized) surfaces and in some cases it makes
unnecessary any chrome plating at all. Besides,
it improves the surface properties and increase
lifetime of galvanic and chemical coatings (zinc
plating, nickel plating, etc.). This opens the door to

application of epilame coatings in hydraulics and
pneumatics. Apart from that, it makes it possible to
use epilame coatings in order to increase overhaul
life and to reduce materials costs and energy
expenditures in operation and mainfenance of any
stationary processing equipment as well as of any
special defence equipment and transport facilities.
It is also important that fluorine-containing SAA are
not separated due to chemisorptive bond (Fig. 2).

The technological advancement sharply raises
a question to enhance the operating life of
the units and assemblies where lubricating
mediums are used. Every unit shall be reliable and
efficient. Taking into account the multifunctional
performance of epilame coatings, they can be
used in all equipment and mechanisms of defence-
industrial complex. The modern machines are
equipped with complex systems of mechanical,
pneumatic and hydraulic drives which elements
(collars, seals, rod working surfaces, cylinders,
feeders, etc.) have enhanced service properties
after being coated with fluorine-containing SAA.

A number of enterprises have gained considerable
experience in epilame treatment of printed circuit
boards, microchips, precision
control system elements.

Epilame treatment process does not require

instrument and

expensive equipment so that it can be done at
any machine-building enterprise and includes the
following steps:
Degreasing —  Epilamization —  Thermal
stabilization — Mechanical pollution control and
clearing

Fluorine-containing SAA properties are relevant
to pressing and metal-forming equipment. It makes
unloading easier as well as improves the quality of
production and extends the service life of industrial
equipment (Fig. 3).

Many enferprises use fluorine-containing SAA
(epilame coating) interacting with the surfaces on a
new physical-chemical basis extending the scope, of
application and enhancing positive effect indices.
Epilame coatings can be used in such areas such as
metalworking, machine tool building, foundry, etc.

Products, units, parts, and tools

Advance achieved

Mill cutters R6M5

Rubber O-rings for hydraulic clamping devices
Wooden foundry patterns

Friction couple parts in lathes, gearbox units in lathes

Carriage guides in numerical control lathes
Drills, cutting taps, rimmers, end-milling cutters
Hydraulic cylinder ball heads

PCB parts and assemblies

Products made of Al, Al/Mg and Mg alloys

Enhanced wearing capacity by 40% ex-
cluding cyanide hardening.

Increased operating life by 7-8 times
No foundry sand in patterns

Decreased noise level by 0.5...0.7 dB, and
power consumption by 20...35%.

Enhanced positioning accuracy by 2...3 ym.
Enhanced wearing capacity by 1.5...4 fimes.
Twofold wearing capacity

Enhanced wearing capacity, water-repel-
lence treatment, and moisture protection

Better reinforcement, anti-corro-
sion and moisture protection

The table below proves this assertion.

Epilame coatings may be used in many fields of
industries.

Lubrication charts provided in the technical
documentation for process equipment should be
supplemented by FRICTION CHARTS as well since
they are not the same. A FRICTION CHART is a
layout of equipment with indication of all friction
areas and points where power consumption needed
to overcome the frictional forces is possible (when
operated).

The process equipment has a large variety of
material positioning diagrams and organizational
charts relatively material (workpiece) travel when
processed or prepared for processing. These should
be given in friction charts in order to have a full
picture of equipment interaction so that an epilame
coating may be used in a specific friction couple, if
needed.

The analysis of applied forces in machines and
mechanisms shows a significant role of frictional
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forces that force to increase rated engine capacity
as well as to discover new ways to reduce their
impacts. For this reason, all tool and repair-
recovery departments of defence enferprises
may use different epilame coating methods to
provide efficient operation of equipment. Taking
into account the field of activities and operating
conditions for equipment, the enterprise may chose
the relevant way to apply epilame coating, i.e.
stationary epilamizing station or mobile epilamizing
station.

AVTOSTANKOPROM Ltd., a member Nanotechno-
logical Society of Russia, is the leading enterprise
for epilamization introduction. It is included in
St. Petersburg Register of Innovative Enferprises.

AVTOSTANKOPROM Ltd.
Phone/Fax: +7 (812) 495-98-56
avtostankoprom@list.ru
http://www.epilam.ru



BY 1 CBY KOMNOHEHTLI U MOAYIU. 3aKOHYEHHbIE peLleHUs Ana annapartypbl

KOMMEPYECKOro 1 creuuanbHoro npuMmeHeHus. MNonHas uHxeHepHas noaaepxKa,
KOHCyNbTaLXK1 No NPUMEHEHHUI0. ONMTUMU3aUUA NPUMEHAEMbIX KOMMOHEHTOB.

Evans

CAPACITOR

Company
ODULMANBHBIN AUCTPUBLIOTOP

CoBepLueHHble KOHAEHcaTopbl ANs
OTBETCTBEHHbIX MPUMEHEHUM

Mpoun3BoanTeNnb rMOPUAHBLIX KOHAEHCATOPOB
coBMellatoLLyX B ce6e BbICOKOBOSbTHbIN aHOZ
13 ananekTpmka Ta20s ¢ katogom n3 RuO,
06naaaloLyM BbICOKOM NNOTHOCTbLIO 3N1EKTPU-
4yecKoro 3apsfa. B pesynbtarte nonyqaetcs
KOHAEHCcaTop CNOCOGHLIV OAMH 3aMEHUTH ae-
CSITKM M COTHM CTaHAAPTHbIX BbICOKOBOJLTHbIX
TaHTaNOBbIX KOHAEHCATOPOB B OTBETCTBEHHbIX
NPUMEHEHMUSAX:

® 60PTOBbIE M HA3EMHbIE pajapbi

® 60PTOBbIE UCTOYHWUKM PESEPBHOrO NUTaHUS

 la3epHble CUCTEMI

® KOCMMYECKas!, NogBoAHas, MopCKast
annaparypa.

MPEUMYLLEECTBA:

© BO3MOXHOCTb paGOTbl NPU BLICOKOM
MMMYbCHOM OT6OPE 3HEePruun, HU3Ku ESR,
NOCTOSIHHas BpeMeEHU 1 MC U MeHee.

® 3KOHOMUSA Beca, 06bema, CTOMMOCTH
(Npv cpaBHEHWU € 6aTapeen TaHTanoBbIX
KOHAEeHcaTopoB A0 60% aKoHOMKMS MO
CTOMMOCTH)

© KOMMaKTHbIA FepMETUYHbINA KOpyc,
BO3MOXHOCTb CO3AaHWs COOPOK U
[IONOJIHWUTENbHBIX 3aLUMUTHBIX 3KPaHOB.

® TeMnepaTypHbIi AnanasoH -55..125°C,
nasnexuve o 10 Tbic PSI (cepus HT); 150-
200°C (cepusa HT)

® nana3oH emkoctei: 20 MKD- 1.5 ©

® nanas3oH HanpskeHun: 5.5-125 BonbT Tok
yteykn ~0,1 nA/uFV, Yactorta go 10 Kru.

® CTOMKOCTb K BUGPaLMM 1 arpeCcCUBHbLIM
cpegam.

CaWT npon3BoanTeNs: www.evanscap.com

Iintegra

TECHNOLOGIES, INC.

OPULIMATIbHBIM ANCTPUBLIOTOP

Cneuman1aaLms UCKTIOYUTENBHO Ha NPOU3BOACTBE
CBY TpaH3uCcTOpOB (TexHonoruu: bunonapHas;
LDMOS; GaN) 1 c60poK Ans cneumnanbHbix U
OTBETCTBEHHbIX MPUMEHEHWI (CUCTEMbI NOCAAKM,
yrpaB/eHns BO3AYLHbLIM ABUXEHWEM, PAANONIOKa-
L8, cBA3b). BbinycKaemas NpoayKLmMs oTMyaercs
HEeCpaBHEHHO NYHLIMMU XapaKTEPUCTUKaMK cpeau
aHanornyHoOM NPOAYKLMK ApYrx Npou3BoanTeENen.
Bce TpaH31CcTOopbl MMEIOT 30/10TYI0 MeTanIM3aLmio
1 30/10Tble BHYTPEHHWE NPOBOAHUKW. BO3MOXHOCTbL
M3MEHEHUS XapaKTEPUCTUK MO YCIIOBUAM 3aKa3umnKa.
He noanexuT nnueH3MpoBaHuio Npu aKCrnopTe.

TPAH3WUCTOPbLI BUMONAAPHBIE, LDMOS, VDMOS,

MOSFET, UMNY/IbCHBLIE ¥ HEMPEPLIBHBIE

PEXXMMbl PABOTbI B IMANA30HAX:

e S-Band:2.2-3.5TTy

e |-Band:1.2-1.4T1Ty

¢ «ABMOHWMKa», ana cuctem TACAN, TACAS, DME, IFF,
JTIDS, Mode-S ELM, IFF, ADS-B, UAT

e 3anpocymK,/OTBeTumnK: 960-1215 Mru,
1030/1090 Mru, 1450-1550 MIu,

¢ P-Band: 800-1000 My

¢ VHF: no 300 My,

¢ UHF: 400-500 MT'y, 650-700 MT'y,

NMPEMMYLLECTBA KOMMNAHWW INTEGRA:

¢ BepTuKanbHasa MHTerpauums: oT paspaboTku
TOMOAOIMMU TPAH3UCTOPOB A0 NPOM3BOACTBA
TPaH3WUCTOPOB, C6OPOK, yeunuTenen — BCE B OAHOM
MecTe.

¢ O4yeHb BbICOKas NPOM3BOACTBEHHAS MOLLHOCTb.

© OnbIT B KOHCTPYMpOoBaHu1 CBY TpaH3ucTopos
1 uenen; MoanduKaumum TpaH3UCTOPOB
NOAKOHKPETHOE NMPUMEHEHUE U PEXMM PaBOThI.

® BbiCTpOTa M CO3MAATENLHOCTb HEGOJbLLON
Y3KOCMELMANU3NPOBAHHOM KOMMaHWH,
¢dvHaHcoBas cTabuIbHOCTD.

® /ICMONHUTENBHOCTb Y 0693aTeNbHOCTb
pyKoBOACTBA.

® 7 neT ycnewHon paboTsl B Poccuu.

¢ Heob6xoanMmoe 3BEHO Ans N060ro NpoM3BOAUTENS
YCUNUTENEN MOLLHOCTH, TEXHUYECKAs MOAAEPIKKA
CneunanuncToB 3aBoja Ha PYCCKOM A3bIKE.

CaWT npou3BoauTens: www.integratech.com

Mimix Mimix

BROADBAND..

OPULIMANIbHBIN AUCTPUBLIOTOP

Haunny4wmi BbI6OP JOCTYNHbIX K NOCTaBKe
B P® KomnoHeHTOB B Anana3oHe o 50 My
Ny4wme pewenuns ana X, Ku auana3oHoB.
HapéHOCTb MOCTaBOK.

® bydepHble v LIMPOKOMONOCHbBIE YCUIUTENN
(amanasoH ot 0.05-50 go 18-50 .

o Marnowwywmswpe yeunurenu (MLLY) (amanasoH
ot1 0.5-20 go 35-45Tw.)

® Yeunutenu 60MbLION MOLLHOCTM (AManasoH
o1 8.5-11 no 43.5-46.5 Tw.)

® Yeunutenu cpeaHen MOLHOCTH (AnanasoH
2-18TTu.)

o Yeunutenu 60/bLUOM MOLLHOCTH
Ku-arMana3oHa, S-aMana3oHa (aManasoH ot
3.4-3.50011-20 Tw)

* CmecuTenu

® YMHOXUTENH, AENUTENN YacToT, LMdpoBble
da3zoBpalLaTenu v aTTeHaTopbl

¢ [eHepaTopbl

¢ MUKpOCXEMbI /151 MMKPOBOTHOBbIX
NPUEMHUKOB 1 NEpeaaTYnKoB (C
WHTErpUpPOBaHHbIMK cMecuTenem, 6ydepom
retepoavHa, MLLY, atreHioatopom,
ycunurenem)

* GaAs ManoLymsLLMe KopnycHble,
6ECKOPNYCHbIE NOMEBbIE TPAH3UCTOPbI

¢ [nGaP HBT WMpOKONonocHbIe yeunutenu,
YCUAUTENM C 6ONbLIMM AUHAMUYECKUM
[ManasoHoM, YCUNUTENM MO CXxeme
[apnuHrroHa (guanasoH 0.1-6 wu,.)

® Habopbl KOMMOHEHTOB M MUKPOCOOPKHM
s noctpoeHusi cuctem APAP «X» U «S»
[ManasoHoB.

CaWiTbl Npon3BoaUTeNs:
www.mimixbroadband.com,
www.mimixasia.com
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C-Metepbypr, Ten./dakc +7 (812) 327—12—7O
e-mail: import@avanti.com.ru
web: www.avanti.com.ru



MNPEANPUATUNA

CUCTEMbI ABTOMATUHECKOTIO YNMPABJIEHUA
[151 BEPTONIETOB M BECMMIOTHbIX IETATE/IbHbIX ANMAPATOB

NEATENbHOCTb JIMLIEH3UPOBAHA

~
[0

TKPbITOE aKLMOHepHoe 06wecTBo «KOHCTPYKTOpCKOe
6t1opo npombliuneHHon asTomatnkm» (OAO KBIA) ss-
NAETCA OQHUM W3 CTapenlunx NpeanpuATUA aBuanpu-
6opocTpouTensHoi oTpacnu, paspabatbiBaer U npo-
M3BOSMUT CUCTEMbI aBTOMATUYECKOrOo ynpasieHus, nu-
NOTa¥Hble U MUNOTaXHO-HABUraLMOHHbIE KOMMNEKCHl ANA pa3nny-
HbIX TUMOB NeTaTeNbHbIX annapaTos.
MpeanpusTue 66110 OpPraHM30BaHo B 1947 rofy, MMEET NNLLEH3UM Ha
BCE BUAbI 1€ATENLHOCTU B aBUALMOHHO 06/1aCTU.
Hanbonee TtecHo KBIMNA cotpyaHuyaer ¢ dbupmamu
n «KamoB».
PaspaboTaHHble Ha NPeANpUATUM MUAOTAXHbIE W  MUNOTAXKHO-
HaBUraLMOHHble KOMMNIEKCbl U CUCTEMbl yNpaBaeHWUs BepToNEramu
Mn-24, Mn-28, Mu-26, Mu-8, Ka-52, Ka-60Y, Ka-31, Ka-226, Ka-32
MMET YHUDUUMPOBAHHYIO CTPYKTYpYy, YTO MO3BOAAET COKPaTWUTb
CPOKM NETHBIX UCNbITaHUI 1 cepTUdMKaLum npu obecneyeHnn Bbico-
KOro KayecTBa CMCTeM ynpaB/ieHus.
BopToBble KOMNAEKCbl HOBOTO MOKOAEHMA CTPOATCA Ha YHWUbULK-
poBaHHOM BbluucauTene BYM-Y ¢ npoueccopom Ha OCHOBE apxu-
TekTypbl PowerPC ¢ cepTtuduumnposanHoin no DO-178B no ypos-
HIO A onepauunoHHon cuctemonn Lynx0S-178. [laHHbIN Noaxoa K no-
CTPOEHMI0 KOMNNEKCOB 0becneynBaeT COKpaLieHe CPOKOB paspa-
60TKM, CHUXKEHVE MaccorabapuUTHbIX XapaKTePUCTUK 1 NOBbILLEHNWE
KayecTBa u3genuin.
B Hactosiwee Bpems B KBIA paspabartbiBalotcs U npou3BoOAATCA
6OpTOBbIE KOMMEKCHl AN PA3NINYHbLIX NEeTaTeNbHbIX annaparoB Ha
OCHOBe cliefyiolMX YHUGULMPOBaHHbIX BOPTOBbIX BblYUCAUTENEN U
nyNbTOB-BblYMCAUTENEN:
e GopToBON BbluMcAuUTenb BYM-Y ana CAY- u MNMKB-nunotvpyembix
BEPTONETOB cpegHen v Gonblioi rpy3onogbeMHOCTM Tuna Mu-8,
Mwn-171, Mu-38 un ap;
e GoproBoit Bbluncautens BYM-BKY c ceteBbim npuHuunom cbopa
MHbOpMaLMK, ABYMS BbIYUCIUTENBHBIMU MOLYAAMMU U BCTPOEHHBIM
npuémumkom CHC, OpuMeHTMPOBAHHBLIN Ha pelleHne MUIOTaXHO-
HaBUraLMOHHbIX 3afay BecnuUNOTHbIX NeTaTesbHbIX annaparos Tna
«OpnéHoK»;
®  MUNOTAXHbIA NynbT-BblyMCaAnTENb [1B-A, MMEWLWMUA BbIYUCIK-
Te/bHYI0 4acTb, MOCTPOEHHYIO Ha NPUHLMNAX CAMOKOHTPOMPYEMON
napsel, n nuuesyto naHenb ¢ XXK-akpaHom ana nérkvMx BepTONETOB
TNa «AHcaT» 1 CaMONETOB Manow aBmaLnm;
®  HaBUraLMOHHbIA NynbT-BblYMcAUTENb [1BH, codeTatowmin B cebe
(hYHKLMM HaBUraLMOHHOTO BbIYNCAUTENSA, HABUTALIMOHHOTO MHANKA-
Topa ¢ 5-AlonmoBbiM HK-3KpaHoM, MHOFOMYHKLMOHaNbHOrO NyNbTa
ynpaBNeHnsa 1 CUCTeMbl CMYTHUKOBOW HaBUrauum;
e (OpTOBble KOHTPOMNEPbl AN PeleHUs JIOKalbHbIX 3ajay
ynpaefeHnss GecnuioTHbIMK  neTaTenbHbiMK — annaparamu  (Ha-
npumep, BC-75 PM pna ynpaBneHus TPaeKTOPHbIM ABVXEHUEM
paKeTbl-MULLEHN).
B HacTtoswee spems B KBINA Beaytca nccnenosaHua no Co3aaHuio
0TKa30yCTOWYMBOrO NUNOTAXHO-HABUTALMOHHOrO Komniekca MHK-A
ansa cpearero BJIA camonérHoro Tuna, YeTbipEXKPaTHO pe3epBrpo-
BaHHOW KomnnekcHoil cuctembl ynpasnenus (KCY) ana Tswénoro
BJIA camonétHoro tTna.
Mpeanpuste paspabarbiBaeT TaKKe NWIOTAXKHO-HABUraALMOHHbIE
KOMMNEKCbI ANA NUNOTUPYEMbIX U 6eCcnUNOTHBIX BO3AYyXOMNaBarte/b-
HbIX NleTaTeNbHbIX annapaTtos. Tak, BNepBble B 0TEYECTBEHHOW NpaK-
TUKe, Ha poccuickom avpwkabne Au-30 yCTaHOBNEH KOMMAEKC

«Munb»

HOBbIV OBOPOHHbIA 3AKA3 CTPATETUW | 04 | CEHTABPb 10

e

MKB-8 ans Beptoneta Mu-17B-5

MUNOTAXHO-HABMraLMoOHHOro obopyaoBanus, cosaaHHblit B KBIA,
cocTosiymn u3 astonunota AMA-30 M cuCTeMbl AUCTAHLMOHHOTO
ynpasneHusa CAY-30.

YunTbiBan cyllecTBEHHOE yBenudyeHne OOBLEMOB BbiMyCKa NPOAYK-
uunn, B KBINA aKTMBHO NPOBOAWTCSA TEXHUYECKOE NEPEBOOPYIKEHME
npou3BOACTBa, BHEAPEHME HOBOrO UCMbITAaTENbHOIO W CTEHLOBOrO
obopyaoBaHus.

Pa3BuTMe NpOW3BOACTBEHHO-TEXHONOMMYECKOW 6a3bl npeanpus-
TUA 1 NOCTOAAHHOE NOAJEPXKaHNe e€ Ha COBPEMEHHOM YpPOBHeE, Ha-
JINYMEe OMbITHBIX KBAMMULMPOBAHHbIX KALPOB U €XerogHoe nonon-
HeHVe KOMNeKTUBa MONOAbIMU BbINYCKHUKaMy By30B — OCHOBA CTa-
6unbHocTn KBIMA, ero BbICOKOW KOHKYpeHToCnocobHocTu, 3anor Gy-
OYLWUX JOCTUXEHUN.

0AO «KoHcTpyKTOpCKoe 61opo NPOMbILLIEHHON aBTOMATUKMW»
Poccus, 410005, Capatos, yn. bonbwas Cagosan, 239
Ten.:+7 (8452) 73-42-52, ®akc: +7 (8452) 272-550
kbpa@san.ru, www.kbpa.ru

AUTOMATIC CONTROL SYSTEMS
FOR HELICOPTERS AND
UNMANNED AERIAL VEHICLES

Design Bureau for Industrial Automatics (OAO KBPA ), a developing and producing
company of automatic control systems (ACS) and automatic control system compo-
nents of flight systems for various aircrafts (for example, helicopter flight systems
(HFS)), is one of the leading Russian enterprises of aircraft instrumentation tech-
nologies. It was established in February 1947. Since 1969 KBPA is approved a lead-
ing developer of automatic control systems for helicopters and unmanned aerial ve-
hicles by order of the USSR Minister of Aircraft Production. Since 1994 it is a Joint
Stock Company with a state share fraction.

KBPA is licensed for all kinds of aircraft activities.

The design bureau works closely with Mil and Kamov companies.

The flight and control systems for Mi-24, Mi-28, Mi-26, Mi-8, Ka-52, Ka-60Y, Ka-31,
Ka- 226, Ka-32 helicopters designed by KBPA feature a unified structure, which
make it possible to reduce time of flight testing and certification, and maintain high
quality of the control systems.

New generation systems are based on a unified computer VYP-Y with a PowerPC
based processor, Lynx0S-178 operating system, certified as per level A of DO-178B
standard. The abovementioned approach allows reducing time for product develop-
ment, its weight and size characteristics, and fo improve its quality.

KBPA designs flight systems for manned and unmanned aeronautics. For the first
time Russian airship Au-30 is equipped with flight systems, including an autopilot
and a remote confrol system.
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PAZPEWEHYEMN HA NOCTAEKH

* KOMNOHEHTOR Ha npegnpeated ONK ¢ 0ORIITENRHON BOSHHON MpPEMKE,
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MOPT Tanedbos: (4961 232.2522. G (488] 2340680
E-malk: info@prochip,ru; web: www.prochip.r
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YENABUHCKEUM
Lilli‘B HKOMNPECCOPHLIN 3ABOA,
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ADVANCED
. COMPRESSOR
EQUIPMENT

3A0 «4K3» NMPEAOJNATAET

COBPEMEHHOE .
KOMIMPECCOPHOE
OBOPYOAOBAHME:

e BUHTOBbIE KOMIMPECCOPHbIE YCTAaHOBKM
C NPUBOAOM OT AN3ENIbHOro
N SNEeKTPMYEeCcKoro apuratens
® KOMMNPECCOopbl CpeaHero
n Bblcokoro gaeneHnsa 40-500 6ap
® OXXNMHbIE KOMMNPECCOPHbIE YCTAaHOBKM
e OI1O0K-KOHTENHEPBbI KomrnpeccopHble (BKK)
® A30THbIE KOMMPECCOPHbIE CTaHLUK
¢ 060pyaoOBaHNe Mo NOAroTOBKE
cXXaToro Bo3gyxa
e BO3QyX0COOpHMKKN 8o 50 m3
e MHEBMOMHCTPYMEHT

OHEPI'UA
CXATOIO
BO30YXA

pa3paboTka npoekTa

e nogbop 1 noctaska o6opygoBaHUS

e MOHTaX M NyCKOHanago4vHble paboTbl
‘ o€, nocrerapaHTMnMHoe

0e 06CnyxnBaHue

NPOAYKLUMA CEPTUGULINPOBAHA

454085, r. YensabuHck, np. JleHnHa, 2-b
Ten./dakc (351) 775-10-20

WWW. C h kZ. I'u e-mail: sales@chkz.ru
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TEXHOJIOTUA? NOJIUTUKA? UCTOPUA?
YTO ONPEAENAET OBJIMK COBPEMEHHOW APMUIA

C Havyana 1990-x nepes KaxabIM HOBbIM MUHUCTPOM 060pOHbI Poc-
cuinckon Pepepaunmn ctaBunach 3agava pecbopmrpoBaHus poc-
CUNCKOW apMnK 1 CO3AaHNA YacTei NOCTOAHHOW rOTOBHOCTH, CMoO-
CO6HbIX B TEYEHME OAHOMO-ABYX YaCOB NPUCTYNUTL K BeAeHUI0 6oe-
BbIX AeWCTBUIA. W BOT, 1 nekabpsa 2009 r. MMHUCTP 060pOoHbI AHATO-
nunin CepAloKoB Hanpasun BepxoBHoMy rnaBHOKOMaHaytowemy Bo-
OpYyWEHHbIMK cunamu PO imutpuio MesBeaesy OKNaA, B KOTOPOM
€006 0 XOf€ BbINONHEHWA 3aAay, NOCTaBAEHHbIX nepes MuHu-
cTepcTBoM 060POHbI MO NpUAAHWI0 BOOPYKEHHBIM CMIaM HOBOTO
nepcnekTMBHOro ob6auKa.

CornacHo oduLManbHO pacnpocTpaHEHHON MHGOpPMaLMK, HoBas
cucTema 60€BOii FOTOBHOCTM NO3BONSET B TeYEHWe yaca nocie o6b-
ABNeHUs TpeBory nepebpacoiBathb Ntoboit 6aTanboH Un Gpuraay B
paiioH GoeBbIX eCTBIUIN BMECTe CO BCEl LITATHOW TEXHUKOW, 6e3
[OYKOMMNNEKTOBAHWA pe3epBUCTaMu, He [OXMAAACh NOABO3a CO
CKnagoB 60enpunacos, ropoyero, NPoAoBONLCTBUSA U T. 4. Bce Tpu
BMaa BoopykéHHbIX cun — CyxonyTHble Boicka, BBC n BM® — non-
HOCTbIO CMEHUN OPFIUTATHYIO CTPYKTYPY. Bbin coKpaluéH 1 mobu-
NN3aLMOHHbIN pe3eps CyxonyTHbIX BOMCK. BMeCTo coTeH YacTei He-
MOMIHOTO COCTaBa co3aatoTcs 60 6a3 XxpaHeHUs BOEHHOW TEXHUKH,
Ha OCHOBE KOTOPbIX 3a CYET pe3epBUCTOB GyayT pa3BEpTbIBATLCA
HOBble GpuUrafbl B Cliydae BOMHbI UAKM MOGUAK3ALUN.

«HOBAfl» APMUA - «CTAPbIA» NPU3bIB?
MeponpusTus no npuganuio BoopyxéHHbiM Cunam «HOBOro 06-
NNKa» noaseprancb octpon kputnke B CMU v BbI3Banu rnyxoe He-
[LOBONbCTBO B BOEHHOW cpefie. Tem He MeHee, NONIMTUYECKOE PYKO-
BOACTBO CTpaHbl 3aHMManocb npeobpasoBaHMeM BOOpPYKEHHbIX
cun 6e3 NIULLIHEro Wyma, He NbiTasCb 3apyYnTbCs NOAAEPIKKON 06-
LeCTBEHHOCTU. MPUYMHA 3TOrO 3aK/II0YAETCSA B TOM, YTO BOMbLINH-
CTBO POCCMAH CYMTAlOT NPUOPUTETHON 3ajayeil BOeHHON pedop-
Mbl OTMEHY BOMHCKOM NOBUHHOCTU. HO MMEHHO 3T0 B BMKaiiem
Oynyliem He mnaHupyetcs. VI3BecTve o ToM, YTO «apmMus HOBOTO
CTposi» GyaAeT No-npexHeMy KOMMIEKTOBATbCA «MO NPU3bIBY», OKa-
3an0cb ANs 061 EeCTBEHHOCTU HEOKMAAHHBIM.

«Mbl He NnepexoAnMM Ha KOHTPaKTHylo OcHOBY. bonee Toro, Npu3bis
Mbl YBENNYMBAEM, @ KOHTPAKTHYIO YaCTb — yMeHbLUaeM»,— 3asBNs-
€T HavyanbHuK MeHwTaba Hukonan Makapos kaHany Russia Today.
Mo aaHHbIM, ony6ankoBaHHbIM Newsweek, pyKOBOACTBO BOEHHO-
ro B€4OMCTBA NNaHMPYyeT COKPATUTb YNCNO KOHTPAKTHUKOB KaK Mu-
HVYMyM B nonTopa pasa, ¢ 200 000 go 130 000-150 000, npu 3TOM
YABOMB VX AOBONLCTBUE, @ TaKKe ype3aTb U NepecMoTpeTb Habop
BOEHHbIX OMKHOCTEN, KOTOPbIe CMOTYT 3aHNMaTb KOHTPAKTHUKMW.

MonHocTblo 6yAyT YKOMMNNEKTOBAHbI KOHTPAKTHUKAMM TONbKO Noj-
BOAHble cunbl BM®. B ocTanbHbIX 4acTAX Ha KOHTPAKTE OCTaHyTCs
npodubHbIE CNeLmanmcTbl

®epepanbHas Lenesas nporpamma «llepexos K KOMNAEKTOBAHMWIO
BOEHHOC/YXaLLMMM, NPOXOAALMMU BOEHHYIO CNYKOY N0 KOHTpaK-
Ty, pAAa CoeAMHEHWA U BOMHCKUX YacTeii» 6Gbina NpuHATa elye B
2003 r. 3Ta nporpamma npegycmarpueana, 4to o6Liee KomyecTso
KOHTPAKTHUKOB B 4aCTAX NOCTOAHHOWM roTOBHOCTM K 2008 r. BbIpac-
TeT 0 400 000. Ha camom pene, B 2008 r. B 4aCTAX NOCTOAHHOW ro-
TOBHOCTU Yncannock Bcero 100 000 KOHTPAKTHUKOB, a obluee KX
KONNYEeCTBO B apMUUN HE NPEBbICUIO MONOBUHbLI OT HAMEYEHHOTo —
200 000.

[leno 3pecb He TONbKO B AeHbrax: hUHaHCMpOBaHMe NPOrpammbl
BO3POCNO C nepBoHavanbHbiX 79 Ao 100 mnpph, U3 HUX OCBOEHO
66110 84 Mnpa. MHOBOPOHBI HE CMOTI0 OPraHM30BaTh U caenartb
npuBneKaTeNbHoN npodeccuoHanbHyto cayxOy B apMum 1 Tenepb
YBUAENO BbIXOA B TOM, 4TOObl yBeNMUYNTb NpU3bIB. [OHATHO, YTO Ka-
YeCTBO 3TUX CONAAT, NPU3bIBAEMbIX Ha rof, OYAET HUXeE, YeM Kaue-
CTBO KOHTPAKTHUKOB

[Janblwe — apudmeTnka. Y1CneHHOCTb apMUM yKe NPaKTUYECKU A0-
BeAieHa 40 MUAAKMOHa YenoeK. M3 Hux 150 000 ocuuepos — CTONb-
KO MX OCTaHeTCA Moc/ie Hayatoro cokpawexus. Ewe 150 000 ye-
NOBEK — KOHTPaKTHUKM, KOTOpble OCTaHyTcAa Ha mectax. Hago po-
6patb 700 000 conpat. ITo 1 ecTb KOHTPO/bHAsA Ludpa no npussbl-
By c 2011r.

NMOYEMY XXE MUHOBOPOHbI BHOBb TPEBYET
NMPU3bIBA?

Y CTOPOHHUKOB NpM3blBa TPX TNaBHbIX apryMeHTa. IT0 paccyxae-
HUS 06 MCTOpPUYECKOi OBYCNOBNEHHOCTU CyYLLECTBOBAHMS Mpu-
3bIBHOW apmuu, ABAsIOLENCA efBa M He BEPLIMHOW WCKYCCTBA
ynpaBneHns MobUAM3aLMOHHBIM PECYPCOM 3KOHOMUKU W 0blLue-
cTBa. [pyroil aprymeHT, TaKk CKa3aTb, 3KOHOMUYECKUI: KOHTPaKT-
Has apmMus CAULIKOM JOPOroe YA0BO/IbCTBME. KOHTPaKTHUKam npu-
XOAMTCA MHOTO NIATUTh, @ NPU3bIBHUKKU NPAKTUYECKU BecnnaTHb.
W, pasymeeTcs, nonynsapHo coobpaxeHne 0 TOM, YTO NpU3biBHAA
apMus BbIMONHAET POJib UHCTPYMEHTA COLMAbHOM CTabUIBHOCTU.
B TaKoi apMuK MaKCMManbHO NOJIHO NPeACTaBeHbl BCe Com 06-
LiecTBa, B TO BpeMA Kak Ao6poBo/bYecKas apmMus HensbexHo cTa-
HET yAeN0M MapruHanoB, HU3LIMX COEB HACeNeHUs, NpuBeKae-
MbIX Ha CIYKOY UCKNIOYNTENbHO MaTepuanbHbIMU COOBpax)eHNs-
MM, 4TO MPUBOANT K Aerpajalumy apmMun 1 SKOHOMUYECKON cerpe-
rayuu. NMonpobyem NpoaHanM3npoBaTh BCE 3T aPryMeHTbI.
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BOEHHAA NOBEAA KYETCA B TblNY

HecmoTps Ha Bce paccyxpaeHus 06 nctopuyeckoin obycnoBneHHo-
CTU NpuU3blBa, 06BEKTUBHOCTb TpebyeT NpU3HaTh, YTO «MPU3bIBHANA»
apmusl, KOMNNEKTyeMas conjatamu, 06A3aHHbIMU OTCIYXMUTL onpe-
LeNeHHbI CPOK,— ABNEHUE B MUPOBON UCTOPUM CPABHUTENBHO He-
AaBHee. CpeAHEBEKOBbIE apMUU BbINM aPMUAMMU «KOHTPAKTHBIMM.
CBA3aHO 370 6bINO, KaK HU NapafoKCaNbHO, CO CIOXHOCTbLIO CO3Aa-
HUA 1 NpUMeHeHna opyxusa B CpeaHue Beka. Peub He 0 TexHONOMU-
UECKOW CNIOXHOCTY U3rOTOBNIEHUA MeYel 1 LOCNeXoB (XOTA KOMMIeKT
pbILapCKOro BOOPYXEHWUA CTOMA LENOr0 KPecTbAHCKOro CTaja, a
Ky3HeL-opyXelnHWUK Obin efBa v He CaMblM BbICOKOOMIAYMBaEMbIM
pemecieHHUKOM cpefiHeBeKoBoro obuectsa). [leno B Tom, yto 6o-
eBas NOAroToBKa TOrfallHero conaara Tpe6oBana ANUTENbHbIX U TA-
XENbIX TDEHUPOBOK, @ TAKKe WUCKNOYUTENbHON PU3MYECKON U MO-
panbHON BbIHOCAMBOCTU, MO3BOMABLUEN BbIXOAUTb M3 PYKOMALLHbIX
CXBaToK nobeautenem. 3HaMeHWUTbIE AHINMIACKME NYYHUKW Trofamu
YYMIUCh BNAfETb CBOUM OpYHMEM, YTOObl NOChbiNaTh YOUNCTBEHHbIE
CTpesbl Ha COTHM LWaroB. KpecTbsiHMH U FOPOACKOIA 0ObiBaTeNb efBa
AN MOF/IN NPOTMBOCTOATL NPOdeCccHOHaNnbHOMY rofoBopesy, 3alm-
WEHHoMY 6pOHEN 1 yBepeHHOMY B cebe. Ho cofiepaHue Takux Bo-
MHOB 6bII0 flenom goporoctoawum. Mo3tomy apmuu noeenutenen
cpesHeBekoBoW EBponbl Gbin CpaBHUTENBHO HEBEIMKM, @ YE/OBEK,
136paBLUNi peMeco conpata, Mor pacCynTbiBaTh Ha BO3Harpamae-
HUe 3aMeTHO 6onbluee, HeXenn To, KOTOpoe NpUHocun 6bl emMy Kpe-
CTbAHCKUIA TPyA. NoABNEHWE NOpPOXa U PYYHOrO OrHECTPE/IbHOTO OpY-
MUA — MYLIKETOB — YNPOCTUIO BOEHHOE 0OydeHue W «yaelesuno»
conpara, NOCKOMbKY BbICTPOUTL BOMLLOB B LEPEHTY U HAY4YUTb UX 3a-
NoBOW HEMpuLEeNbHO cTpenbbe Ha KOpOoTKoe paccTosiHue Bbino ro-
paszo npotye, 4em NOAFOTOBUTL NIYYHMKA UK PbillapsA-KaBanepucra.
OpHaKo conpat no-npexHemy MpoAoMKan CNYKUTL 3a KanoBaHue,
KoTopoe OblNo HeBOMbIIMM, HO KOHKYpeHTOCMocobHbIM. Pycckas
apMus, KOMMNEKTyeMas «PeKpyTCKUMKU Habopamu», He Gbina wmc-
KnlouyeHnem, 6onee Toro, pyccKuid conaat neTpoBCKOM 3MOXM CIYHUA
VMEHHO 1Mneparopy, a He «Poccum», a K cooTeyecTBeHHUKAM OTHO-
CUncA eABa I He KakK K Bparam. B 1720-x rogax poccuiickue apmen-
CKMe NOMKK CTanun pa3meLLaTbCs B ye3aax, KoTopble A0MKHbI Obln Ux
COAEpXaTh, U 3aHANUCH BbIKONAYMBAHUEM CBOEIO «COLEPHAHUA» U3
KPEeCTbAHCKMX X035MCTB. A B JOKNage BepxoBHOro TaiiHoro coBeTa,
CoCTaB/IeHHOM BCKOpe nocne cmeptu lMetpa |, roBopmnnochk: «...Myxu-
Kam GeiHbIM CTpaLleH OfVH Bbe3f, U Npoe3s odhuLepoB 1 CoAaT, Ko-
MWCCAPOB M NPOYNX KOMAHLMPOB,... KPECTbAHCKUX MOXUTKOB B Nia-
TEX HEeOCTaET».

B KoHue XIX B. nosBneHne yHUTaPHbIX NATPOHOB 1 MarasvHHbIX BUH-
TOBOK, @ TaKxe TeXHONOrN KOHBeWepHOro Npou3BOACTBa, 3aCTaBu-
110 NOANUTUYECKUX PYKOBOAMUTENEN BO BCEM MUPE BCMOMHUTL Hanone-
OHOBCKYI0 (hpasy o mowwn «6onbLIMx 6aTanboHOB» U MOPOAUIO WUA-
NH03M10, YTO JOCTUTHYTBIA YPOBEHb Pa3BUTUA HOEBOI TEXHUKMN NO3BO-
NAeT CPaBHUTENBHO HEA0POro BOOPYXUTL €ABa NI He BCE MYICKOe
HaceneHue CTpaHbl, 06N10X%MB ero aKTUYECKUM HATypabHbIM Ha-
norom B Buae 06s3atenbHoi BOEHHON CiyObl. TakKOMy B3risAy Ha
BeLM CNocobCTBOBAN U U3BLITOK MOOAEMM, 0OYCNOBIEHHbIN 4EMO-
rpacduyeckon cutyaumnein: MnaseHyeckas cMepTHOCTb B EBpone cHu-
anacb, Npu 3TOM POXAAEMOCTb, XapaKTepHas ANs «arpapHoro o6-
LWecTBa» 0cTaBanacb CPABHUTENLHO BbICOKON. COMHUTENBHOCTb KOH-
Lenuuu «apmMmumn Ais BCeX» APKO BbifiBMAACk B xoae lepBoit mupo-
BOVI BOVIHbI, KOFAa Aemopanu3alus MaccoBoW apmMumn, OTKasaBLen
B NOBWHOBEHWM MOJUTMKAM, CTana OCHOBHbIM (haKTOpOM nopaxe-
Hus Poccuiickon mmnepun. Minno3men okasanacb U «jelleBm3Ha»
conpara-npu3biBHNKA. B KoHue 1920-x — Havyane 1930-X rr. mHOrve
BOEHHbIE TEOPETUKW BbICKA3blBaNM MHEHWE 0 HE06X0AMMOCTH OTKa-
3a OT MaccoBOW NPU3bIBHOM apMuUK, yKa3biBas Ha pacTyliee 3Haye-
HUE BOEHHO-TEXHUYECKOTO, @ HE YUCIEHHOTO NPEeBOCXOACTBA.
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Ho nonsa cpaxeHnun Bropoi mnpoBON BOMHbI CTanu apeHon NpoTu-
BOGOPCTBA MACCOBbIX MOBUAN3ALMOHHBIX apMuit! s CTOPOHHUKOB
TaKkoM apMum NyyWUM apryMeHTOM B e€ Nonb3y NpeAcTaBaAanach Bo-
eHHas nobepa Cosetckoro Coto3a, GpocuBLiero B 60i camble 60/1b-
LMe YenoBeyeckme pecypcbl U 3a rofbl MMPOBOW BOVHbI NOCTABUB-
Wero noA pyxbe noytn 35 maH yenoBek. OAHAKO BHUMATENbHbIV
aHanu3 NpaKkTuku ctpountensctea BoopykénHbix cun CCCP nossoaut
yBUAETb, 4TO Nobesa B BOWHE B AENCTBUTENBHOCTM OKa3anoch «Bbl-
KOBaHHOWA B Thbify».

HauaBwasca B KoHue 1920-x rr. MHAYCTpManu3aumna ocyliecTsns-
nacb TakuM 06pa3om, YTo6bl BCA MPOMBILLNIEHHOCTb, 6€3 pasgeneHus
Ha rpaAaHCKyI0 U BOEHHYI0, Gblna B COCTOAHUM NePEeTH K BbINYCKY
BOOPY)XEHUs N0 eaUHOMY NaaHy, CONPAXEHHOMY C rpatMkom mobu-
NIN3aUMOHHOTO pPa3BépTbiBaHMA KpacHoi Apmuun. 3akynue 3a pybe-
KOM B OTPOMHbBIX KOJIMYeCTBax NpoMmblluneHHoe ob6opyaoBaHue ans
co3paHua copemeHHon uHayctpumn, CCCP B TeyeHne 1930-x rr. npo-
13Boaua Gosblie TAHKOB M CAMOJIETOB, YeM OCTasIbHble CTPaHbI MUpa
BMecTe B3ATble. HoO 0CHOBHbIE YCUANA COBETCKOTO PYKOBOACTBA B 3T
oAbl HANPaBAANNCH BCE e He Ha pa3BEpTbiBaHMe BOEHHOMO Npou3-
BO/ICTBA KaK TaKOBOrO M YCKOPEHHOe nepeocHalleHne apmuu, a Ha
pa3suTre 6a30BbIX OTPAC/ei IKOHOMUKM, KOTOPOE OCYLLECTBAANOCh
oA Yr1om 3peHns npexae BCero BOEHHOW, U NNLb 3aTeM 3KOHOMMU-
YecKom LienecoobpasHocTn

[lOKyMeHTbl CBMAETENbCTBYIOT, YTO, CAHKLMOHWPOBAB HayaBLUMIACA
npouecc nepesoopyxeHus apmuu, Cranut v Monntbopo pelmnTesb-
HO OTK/IOHANM HEOLHOKpaTHble TPeGOBaHUA BOEHHbLIX NPUCTYNUTL
K 6e30TnarateNbHOMy CO3AaHWI0 MaccoBoi apmuun (oKono 250 au-
BU3WIA) C AecATKaMK TbiCAY TaHKOB M 6oeBbix camonétoB. Macco-
Bbl NPW3bIB B BOOPYXEHHbIE CUAbI, NPU3bIB MOYTW «TOTaNIbHbINY — B
apMMIO NPULLO CPaA3y HECKOMbKO «BO3PACTOB»,— BblA HAYaAT TOLKO
1 ceHTAbps 1939 r., Yepes Hefento Noc/e nognucaHus «Jorosopa o
HeHanafeHUn» ¢ TMTNepPoBCKON [epmaHmen.

OpHako noyTtn BCsA HakonneHHaa CoBeTckum ColO30M 3a NpeaBoeH-
Hble oAbl BOEHHAs TeXHWKA Obla NoTepsiHa B nepsble Mecsalbl 6oe-
BbIX eicTBUiA. MHOroKpaTHoe NPeBOCXOACTBO HAaj NPOTUBHWUKOM B
TaHKax M camonerax, KOTopoe VMeNu COBETCKME BOWCKa B Hayab-
HbI NEPUOA BOWHbI, He cnacno KpacHyilo ApMUIO OT COKpYLUUTENb-
HbIX NOpa}eHUn. Tem He MeHee, HECMOTPA Ha KONOCCaNbHbIN YPOH
OT BTOPEHWA, COBETCKAA MPOMbILLIEHHOCTb CMOr/a MPOU3BeCTyH Ha-
MHOro 60/bliie BOOPYXEHUSA, Yem repmaHckas. Tak, B 1941 r. CCCP
BbINYCTUN HA 4000, a B 1942 1. — Ha 10 000 camonétoB 6osnbLue,
yem lepmaHua. B 1941 r. npoussogctso TaHkos B CCCP coctaBuno
6590 maluvH npoTus 3256 B lepmaHumn, a B 1942 1. — 24 688 npoTtus
4098. Niobble oWNOKM KOMaHA0BAHUA 1 HEAOCTATKU GOEBOWA BblyUYKM
conaar Mmornu 6biTb KOMNEHCUPOBaHbl NPEBOCXOACTBOM B BOOPYKe-
HUsAX. Takum 06pasom, MMeHHO co3aaHHas B 1930-x IT. cuctema mo-
6unu3aLMoHHOM NoAroToBKkM obecneymna nobegy CCCP Bo BTopoii
MUPOBOW BOWHE.

MoGeaa B BoiiHe He TONBKO yKpenuna ybemaEHHOCTb COBETCKOro
PYKOBOACTBA B TOM, YTO COBETCKAas NNAaHOBAas 3KOHOMMWKA ABAAET-
¢ Hambonee 3hdHEKTUBHON CUCTEMO MOBMAM3ALMIN PECYPCOB TO-
cynapctea v o6lecTBa Ha Cydaii BOMHbI, HO 1 B TOM, YTO BbiCOKas
MOGMAM3ALMOHHAA TOTOBHOCTL CTPaHbl BaXHee 06LLMX pa3MepoB eé
3KOHOMUKM. Tocne BOMHLI AOBOEHHAA MOOMAM3ALMOHHAA CMCTEMA,
npefycmaTpuBaBluas MaccoBylo apmuto, cToab 3t eKTMBHO npos-
BMBLIAsA cebs B BoeHHble rofbl, 6bina BoccozaaHa B CCCP npaktuye-
CKV B HEU3MEHHOM BUfE.

TEXHONOTMU KAK NIPUYNHA TPAHCOOPMALIUU
MOBVIJ]I/I3ALI,I/I0HHOI7I APMUU

B 1OBPOBOJIbYECKYIO

[lo Hayana 1960-x rr. CLUA nbitanucs coneptuyats ¢ CCCP B obnactu
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CO3/aHMA U NoAAepKaHUa Mo6UAM3aLMOHHBIX MOLYHOCTEN B NpPO-
MbILLIEHHOCTM Ha ClyYai BoMHbl. OgHaKo B aanbHewwem LTaTbl Ha-
yanu cokpalatb Mo6MAM3aLMOHHbIE MOLLHOCTU CBOEW UHAYCTPUN.
[naBHasA NpuYMHa 3TOro 3aKNyanacb B PE3KOM YCI0KHEHUN BOEH-
HOWM TEXHUKM M CBA3AHHOM C 3TUM YCUNEHWUMW CrneLnanm3almmn BoeH-
HOro NPOM3BOACTBA.

Ecnv B nepBoii nonoBnHe XX BeKa rpaxaaHcKkoe 1 BOEHHOE Npoms-
BO/CTBA XapaKTepu30BaNuCb OTHOCUTENbHbIM CXOACTBOM TEXHONO-
ruii, obopyaoBaHua u npodeccMoHanbHOro mactepctsa pabouen
cunbl, To nocne Bropoit MMPOBOW BOVHBI BOEHHAS MPOMbILLIIEHHOCTb
npesBpatMnacb B BbICOKOCNeLManu3vpoBaHHyto cdepy npou3Boa-
CTBA, YETKO 060C06NEHHYI0 OT rpaXAaHCKKUX OTpacnei NPOMbILLNEeH-
HocTu. Hanpumep, Bo Bpemsa lNepBoii MUpoBOW BOWHbI 80 % BOEHHOM
npoaykumu B CLUA BbinycKanock Ha 06bI4HbIX NpeanpuaTusx. Ho ywe
K 1941 r. fonsa rpa¥AaHCKOM NPOMBbILLAEHHOCTU B BbINYCKe BOEHHOW
TexHVWKM ynana ao 50%, ak 1963 r. — no 10 %. Bcé octanbHoe Boopy-
eHMe CTano NpoM3BOAUTLCA Ha Cneuranu3npoBaHHbIX 3aBofax Tak
Ha3blBaEMOW «KafpOBOM» BOEHHON NMPOMBILLNEHHOCTH, Y4TO NPUBENO
K 060C06NEeHNI0 BOEHHOTO NPOU3BOACTBA OT OCTaNIbHON 3KOHOMUKH.
113roToBNEHME COBPEMEHHbIX CUCTEM OpYHMsa TpebyeT hopmuposa-
HWA CNOXHbIX MHOTOYPOBHEBbIX CUCTEM NPOM3BOACTBEHHbIX CBA3EN.
OAHO TO/bKO PaAMO3/IEKTPOHHOE 060pYAOBaHIUeE pPaKeT n 60eBbIX ca-
MONIETOB MMeeT AecATKU TbiCAY KOMMNOHeHTOB. [locTaBku matepua-
N0B, 3aroTOBOK, JieTael, y3/10B 1 arperatoB OCyLLeCTBAAIOT TbiCAYN,
Jaxe [eCATKN TbICAY pasNuyHbIX NpeanpuaTuiA. K Tomy e B npous-
BO/CTBE COBPEMEHHOrO BOOPYEHUs UCMosb3yeTca 60o/blwoe Konu-
4eCTBO KOMMOHEHTOB 1 3aroTOBOK, He MMEIOLMX aHANOroB B rpax-
LAaHCKOM CceKTope U TpebylolWmnx AN CBOEro M3roToBNeHWUs creuu-
aNbHOrO, 3a4acTylo YHUKanbHoro 060pyaoBaHus. CNOXHOCTb coBpe-
MeHHbIX 60€eBbIX MaLUWH NpeabABAAET BCE 6onee BbICOKMEe TpeboBa-
HUS K TeM, KOMy TaKkoe BoopyxeHue byaer gosepeHo. Bonee Toro,
3HauuTe/bHble NOTEPW TAKOrO BOOPYKEHWS B COBPEMEHHOM Mupe
0YeHb GbICTPO MPUBEAYT K NOPAXEHMIO AaXe Camytlo NaTPUOTUYHYIO
1 BOOAYLUEBNEHHYIO MacCOBY apMUI0.

MpuyrHa B TOM, YTO B OTIMYME OT BpeMEH BTopoi mupoBoi bbicTpoe
BOCMOJIHEHME YTPayeHHbIX BOOPYKEHW He npejcTaBnAaerca BO3-
MOXHbIM. 115 U3rOTOBNEHMA KAXA0ro COBpemMeHHoro obpasua Bo-
opyeHus Tpebyetcs BnonHe onpeaenéHHoe Bpems, TexHonornye-
CKWii CPOK, paHee KOTOPOro obpasel, GrU3nYeckn He MOXET ObiTb M3-
rotoB/ieH. /I Bpems 3T0 MHOFOKpaTHO BO3POC/0 N0 CPaBHEHWIO C ne-
pvoaom BTopoit M1poBOWi BOMHbI, KOTZ@ HU OfHA U3 CUCTEM OPYHUSA
He TpeboBana Ha cBOE co3aaHue 6onblue ofHoro roja. Ceivac Tex-
HONOTMYeCKoe BPeMs U3roToBEHUA UCTPebUTeNs YeTBEPTOro NoKo-
NeHUs cocTaBnseT TpM rosa, COBPEMEHHOT0 TaHKa — OKOJO JBYX feT.
370 CBA3@HO, NPEX/e BCEro, C BO3POCLIEN CNOXKHOCTHIO COBPEMEH-
HOTO BOOPYIeEHMA. YCNOXKHUACA KaK caM NPOU3BOACTBEHHbIA NpPo-
LLeCC, TaK U KOHCTPYKTUBHbIE CXEMbl BOOPYKEHWSA, BO3POCIMU Tpebo-
BaHUA K KBanuduKaLumm paboyein cunbl, yATUHUANCH CPOKU U3TOTOB-
NIEHUA Y3N10B U AeTanei, yecTounnnch Jonycku npu obpabotke ma-
Tepuanos.

Ho B 3TMx 06CTOATENBCTBAX CaMa KOHLENLMA MacCoBOi NPU3bIBHOM
apmuu, apmMuu, KOTOPOI B X04e BOWHbI MPefcToOWT NnofyyaTb Takoe
K€ MaccoBOe MomnofiHeHne opyxuem, obeccmbicnnBaetcs. Mepeunc-
NeHHble Bbilwe npuynHbl U noaTonkHynu CLUA K oTkasy oT npusbiea u
nepexoay K CO3AaHuto 406pOBO/IbYECKNX BOOPYKEHHBIX CUA.

3KOHOMUYECKUE NOATACOBKMU

PaccMOTpuM, HACKONbKO BEPHO YTBEPHEHWE O TOM, YTO KaK Hu
Aopora npu3biBHas apMus, KOHTpaKTHas oboWgercs euwe Aopo-
e — Beflb NPM3bIBHUK NOMyYaeT HECONOCTaBMMO MEHbLLEE Kano-
BaHue, YeM CoNAaT-KOHTpaKTHMK. (B Tex e CLLUA nepexoa k no6po-
BO/IbYECKOW apMuUK MocAe BbETHAMCKON BOMHbLI CTOMN Bloawery
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okono $10 mnpa B roa, B CErofHAWHMX LeHax.) O4eBUaHO, YTo 06-
L ecTBeHHOEe 61arococTofHNE OT OTMEHbI NPU3bIBA CKOPEE MOBbI-
aeTcA: POCT 3apnnatbl COAAAT — 3TO NPOUTPbIL BIOAXKETA, HO BblI-
UrpbILL CaMKX CONAAT, TaK UK MHAYe BO3BPALLAIOLLMX 3TV A€HbIN B
3KOHOMMKY CTpaHsbl. Mpyn 3TOM BOEHHOE BEAOMCTBO, KOTOPOMY COJI-
Aatbl 06x0AaTCA He No 6pPOCOBOIA, @ MO CNpaBesIMBON LieHe, Hauu-
HaeT ncnonb3oBaThb UX bonee achdeKTUBHO.

Kpome TOro, ¢ 4MCTO IKOHOMMUYECKOW TOYKU 3PEHNUA apryMEHTbI O
TOM, YTO KOHTPAKTHAsA apmMusa OyeT CToUTb AOPOKe, NPeacTaBAT
coboii NOAMEHY NOHATUA «peanbHbIX PacX040B» «pacxogamm Gop-
ManbHbIMW». BOT cMblcn MaHunynauum. Tak HasbiBaemble «pearb-
Hble U3ePXKN», CBA3aHHbIE C MPU3bIBOM B apMUI0 conjata, KoTo-
pbIf NPY HbIHELWHMWX YCNOBUAX He cornacuncs 6bl CyxuTs fo6po-
BOJIbHO,— 3TO BOBCE HE CYMMa AEHEXHOr0 AOBO/LCTBUA U PACXo-
n0B Ha obecneyeHne BouHa! Ha camom gene, 310 Ta cymma, 3a Ko-
TOpy!o OH nowen Gbl CAYKUTL B apMuto Jo6poBonbHO. MMpu 3TOM
«pasHuLy» MeXay NepsoW 1 BTOPO cymmamm hakTMyecku onna-
YMBaeT cam NPU3bIBHUK. [/1A HETO 3TO JONONHUTENbHbIE U3LEPIKKMU,
KoTOpble creayeT fo6aBUTb K pacxofiam Bcero obLiecTBa Ha cogep-
KaHune Boopym&HHbIX cun. Korga monoforo 4enoBeKa BblHYXAAOT
CNYUTb, TOCYAAPCTBO MO CyTM 061araeT ero 1 ero CeMbio CBOeo-
6pasHbIM «HATypasbHbIM HaNorom». BennumHa Takoro Hanora K-
BMBA/IEHTHA Pa3HULLE MEXAY TO CYMMOM, KoTopas moria 6bl npu-
B/leYb NOTEHLMANbHOIO BOEHHOCNYXKaLLero, U OnnaTon, KOTopyto
OH peasibHO nonyyaeT B apmuu. Mo3tomy, 4Tobbl ONpeaenuTs pe-
asnbHble pacxofbl Ha HaWwu BoopyEHHbIE CUbI, 3TOT KOCBEHHBI
Hanor cieayet NpM6aBuTb K TEM «0ObIYHLIM» Hasoram, Yto nNaaTum
Mbl BCE.

KTo Xe fiBNAeTCA NnatenblLMKOM TaKoro Hanora B Poccun? 370 Kak
pa3 6eaHble M Nioxo o6pa3oBaHHble CloM HaceneHus. Poccuin-
CKue 3koHomucTbl Muxaun JlokwuH n Pycnan EmuoB B cBOEM MC-
cnefoBaHUM «IKOHOMUYECKOE Bpems NpU3bIBa HA BOEHHYIO CNYK-
6y B Poccum» nokasanu, 4To BEPOATHOCTb NPU3bIBA 3HAUUTENBHO
YMEHbLLIAETCA B ropojax ¢ HaceneHnem ceblie 100 000 yenoseK.
3T0 3HAUMT, YTO Y MOJIOA0IO MOCKBMYA UM NETepOYPIKLA WaHC No-
nacTb Ha cNyxOy B 6 pa3 MeHblUe, YeM Y ero CBepCTHUKA U3 poc-
CUICKOW rNy6UHKK. A Befib COLMaNbHO-3KOHOMUYECKME NoKasaTte-
NW, TaKMe Kak Aoxoh 1 o6pa3oBaHue, CUIbHO KOPPeNupytoT ¢ me-
cToM XuTenbcTBa. Kpome Toro, no faHHbIM uccnegoBarenen, npu-
3bIB CbIHA CHMKAET A0X0A CeMbM NpUMepHO Ha 15%. C yuéTom npo-
€KTOB NPOANEHUS NPU3bIBHOrO BO3pacTa, Ha KOTOPOM HacTamBawT
reHepasbl, CEMeNHbI YOLITOK MOXEeT OKa3aTbCs el é Bolwe. W 3to
3aHMXEHHaA OLleHKa 3KOHOMMUYECKUX noTepb. Hanpumep, oHa He
yuuTbIBAET NOTEpM B 3apaboTHON NiaTe OT TOro, YTO BO3BpaLLao-
WKIACA U3 apMUK MONOAON YENI0BEK HaUYMHAET Kapbepy C MeHbLUMM
onbiTom paboTsl.

Bosiee TOro, «nNpu3bIBHOW HANOM» B3MMAETCA KaK pas B TOM BO3-
pacTe, Korga Bo3BpaT Ha BNOXeHVe B 06pa3oBaHue Ype3Bbl4aiHO
BbICOK, Y4TO NMPUBOAUT K LONTOCPOYHbIM IKOHOMUYECKUM NOTEPAM.
MpoBeaéHHble B 1980-x UccnefoBaHWA NPU3bIBHUKOB B Gnaromno-
Ny4YHbIX Hupepnaxaax, ¢ Mx ManeHbKom, xopoLo oby4eHHOM U Anc-
UMNIMHUPOBAHHON apMueR, nokasanu, YTo 3apaboTku ronnaHa-
CKUX PEKPYTOB B TeYEHMWE BCE KU3HM NPUMEPHO Ha 5 % HuKe, Yyem
y T€X, KTO He OblN Npr3BaH.

Takum obpasom, B pesysbrate NpusbiBa 06w ecTso Tepser imbo Ty
#06aBNEHHYI0 CTOMMOCTb, KOTOPYIO MPU3bIBHUK MOT 6bl CO3AaThb 3a
roz, nmbo Gyayuime Aoxonbl OT YeOBEYECKOr0 Kanutana, KoTopbli
OH nonyuun 6bl, ecnu 6ol He cnyxba. Cenyac, BO BpeMs 3IKOHOMMU-
YECKOro Kpusuca, peweHre o6 oTMeHe Npu3biBa npuHUMmaert rep-
MaHusA — 1 060CHOBbLIBAET 3T0 HEO6XOAUMOCTbIO IKOHOMUM PACXO-
noB. VccnepoBanune «[iHamuyeckne M3AepXKW NpusbiBay rpyn-
Mbl AATCKUX W ABCTPUICKUX uccnepoBatenei, onybnnkoBaHHoe
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CTAHKOCTPOEHUE

www.stankoexpo.com
@ MEXOAVHAPOOHAA CNEUVNATINSNPOBAHHAA BbICTABKA

5-8 OKTA0P n, 201 0, Mocksa, MBL| Kpokyc 3kcno
COBPEMEHHOE OB0PYAOBAHME OT BEQYLLMX KOMNAHWUA!

Aromenennan KUK A % /IMHAFES

KoMmnNnAaAaHWRA

° CFTechnologies” Aj’.} T
ORTIIEXTOEN XOMTANKS

Brictaeka "CTAHKOCTPOEHME", kotopan coctouTcA 5-8 okTAGpA, aTo camoe akTyansHoe cobbiTHe ocedW. Ha ebicTaeke Gyper
NpegcTaBneHo coepemenHoe obopypoBaHMe CaMoro BLICOKOND KavyecTea. KomnauuM-3MCNOMEHTHI YCTIEWHO BLINONHAKT 3aKadkbl
nNHGoH CNOXHOCTH ANA Pa3HbIX CEKTOPOE NPOMBILLNEHHOCTH (ABTOMOBMNEHOMD, 0BOPOHHOMD, ABMALWOHHOMD, CYA0CTPOMTENLHOMD).

3a nocnegHee BpeMA B POCCMM NOABMNOCE MHOTD BLICOKD - TEXHONOMMYHLIX NPOW3IBOOCTE,
OCHAWEHHBIX CcTaHkamu ¢ YNY. Mostomy COBMECTHOE WCNONL3IOBAHWE pOGOTOB CO CTaHKaAMM
CTano BaMHbiM MOMEHTOM B OCHAWEHWW NpOM3BOacTBa. Hawa KomnaHwa npejocTaenset
NONHLIA KOMNNeKc ycnyr no pobDoToTexHukW, a Ha BeicTaske CTAHKOCTPOEHWE 2010 mw
GyneM noKaswiBaTe 3arpyaky getaned poboTom B cTaHoK, rMbky TpyG © HMCNONbIOBAHWEM
pobota - TpyGorba W Apyrve BAPHAHTL! MCNONb20BAHWA NPOMBILLNEHHLIX POBOTOR B CTAHKOCTPOEHHM,

OwmuTtpuii Naenoe, MeHepansHeid auperTop OO0 «KYKA PoBotuke Pycs

Ha ewictaBke CTAHKOCTPOEHME mul apeHayem caMbiil nepBbIi CTeH oKoNo Bxoda B 3an. Mel
Gyaem nNpeacTaBnATE NpoMbilUneHHoe oBOPYACBAEHWE M TEXHONOTMM NOCNEAHEND NOKONEHWA.
MpurNawaenM O3HAKOMWTLCA C MX TEXHWYECKMMMW XapakTepMcTMRaMKu, noHabniogaTe 2a obpaboTkon

netanei.
WA MNensdcann, MenonHutensdeld Jupektop CO TexHoNor M W MHAEWHWDKHT

Mbl yuacTeyem B CAMBIX KPYNHBD! NPOMBILLNEHHBIX BLICTABKAX, NPEACTABNAR YHUKANBHYIO NPOaYKUMIO
AanA camoro TpeboBaTentHoro knueHTa. K BuiBOpY MEPONPUATMA Mbl NOAXOAWM OYEHb CEPLEIHO.
Ml BMOMM, YTO MAET AKTWBHAA KAMNAHWA NO NPUBMEYEHWIO NOCETMTENEH - HALWMX NOTEHUMANBHBIX
nokynarened. A 3Hal TOYHO, YTO BLICTABKY NOQOEPXANW MHOTWE BEOYLIME KOMNaHWW. YBEpeHs!, 4YTo
NPUHANK BEPHOE peleHue!

Oner KoveTtkoe, MeHepancHuli Qupektop OO0 «CTaHKOMALWWCTROM:

Mel npyuHANK peweHwe ydacTeosate B CTAHKOCTPOEHWK, Tak Kak CHYMTaEM 3TY BLICTABKY
nepcnekTHBHOA. Monaraem, YTo aTo ByaeT AeRCTEBMTENEHO CEPbEeIHLIR HOpYM, COOTBETCTRYHLLMA
esponeidckum ctadgapTam. MNocetuTenu-nokynareny obopyaoEaHWA LUEHAT cBoe BpemA W obkIMHO
‘MayT" Ha KOMNaHWK MNEPBOMD JWIENOHA, KOTOPRIE YME NPWHUMAIT YYacTMe B BbICTABKE
CTAHKOCTPOEHME.

Hrops OzepaHckri, Kommepyeckid Juperktop CoepemenHan MawwHocTpouTensHan Komnadua

Mei nonaraem, 4To nepeas euicTaeka CTAHKOCTPOEHWME Bynet ycnewHol U cBoeBpEMEHHO
Ha daie NogbeMa OTEYECTEEHHON NPOMBILLNEHHOCTH M CMOXET YOOBNETBOPUTE NOTpebHOCTE
GONLLWKMHCTEA POCCUACKUX NPEONPUATHA B COBpEeMEHHOM obopynoeaHuu. Mel yxe Bonee 8 net
noctaensem obopydoeaHue anAa nuctoobpaboTkm Kak ANA KPYNHBIX OTEYECTBEHHLIX
NpeanpuATHA, TaK W NPeaNPUATHA Manoro W cpeaHero buaHeca.

Anexceil Hacoxos, Qupertop no npogaxam «CRAMoycTpuas

Mpw Bwifope BLICTABOK ANA HAC CAMbIM BAXHLIM SBNASTCA YCNOBWA, NPW KOTOPBX MOET YEENHYEHWE
obwem npogax. H nonaraw, uYTO YYACTHE B CEPbE3IHbIX BLICTAEKAX BAMHO ONA MMWOKA KOMNAHUM.
CepbeaHble KOMMAHWW BCETNA OPWEHTMPYIOTCA HAa AOCTOWHLIE MEpOonpWATWA. B OaHHOM cny$ae, Mbl
eelbpany CTAHKOCTPOEHME. MocnegHWid rog Mol CMOMMK S0OKTECA ONpeOeneHHs YCNexos, pesynsTars
KOTOPGLIX Mbl W COBUpaeMCca NPOOEMOHCTRMPOBATE Ha NpeAcToAWEd BuicTaske CTAHKOCTPOEHME.

Anexkcangp 3arockuH, PykoeoguTens otgena npogax lluHapec
MockoBckWE BEICTABKM BCErga O30T XOpolWWe pesynsTaTtel HA rod Bneped. A B 3TOM rogy Mel

pPELUMIKM NOY4aCTBORATE B BeicTaeke CTAHKOCTPOEHWE, npoeooMMON BNEPBLIE, NOTOMY YTO
3aMHTEpPECOBaHGLI B NOMCKE HOBbIX KNWEHTOB.
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B German Economic Review, onucbiBaeT mofenb 3KOHOMUKKU C
NPW3bIBHOW apmMunen 1 oueHMBaeT NoTepu OT NPM3biBa 3HAYUTE N b-
Ho Bblwe — B 1,5 % BBI1 B roa.

CNPABEAJIUBOCTDb NOA4 BONPOCOM

Ho, 6bITb MOXKET, couManbHas HecnpaBesanBoOCTb, O KOTOPOW rOBO-
punock Bbilwe, ewé ycyryoutcs ¢ otmeHoi npusbiea? B CLUA, Koto-
pble ye HeCKO/bKO NeT BotT B Vipake v AdraHucrane, nonutukm
W KYPHANUCTbI 334aK0T UMEHHO 3TOT BOMPOC: KTO CAYKUT Y yMUPAET B
amMepyrKaHCKMX BOMCKax? PaauKanbHble NOAUTUKW NpeanaraioT BoC-
CTAHOBUTb CUCTEMY NMPU3bIBA, KaK BO BPeMs BOWHbI BO BbeTHame.
B nceBpogokymeHTanbHoOM dunbme «®apeHrent 9/11» Maiikn Myp
MHOTO FOBOPMUT O TOM, YTO B MOPCKYIO NexoTy BepbyioT HoBoGpaH-
L4€B M3 CamMbiX B6efHbIX CIOEB HaceneHns. AMepPUKaHCKOMY PeXMCCE-
py, cAenaBLliemy MHOrOMUINMOHHOE COCTOSHUE Ha «pa3obnadynTtens-
HbIX» fIEHTaX, BTOPAT POCCUMCKME XYPHANNCTI M aHANIUTUKK, PUCYIO-
wme BoopyxéEHHble cunbl CLUA Kak cGopulle HeyAauHUKOB 1 NOTeH-
LManbHbIX NPECTYNMHUKOB. BOT TMNWYHas uutata, Tem 6onee xapak-
TepHas, YTo OHa NPUHAAIEXUT Nepy 0AHOro U3 Hanbonee keanudu-
LMPOBaHHbIX POCCUIACKUX MONUTONOFOB, COTPYAHUKA MHCTUTYTA no-
JIUTUYECKOTO U BOEHHOTO aHanu3a AnekcaHapa XpamunxuHa: «Mpo-
6nema Habopa HOBOBGPAHLEB CEroAHs CTOMT nepes aMepuKaHCKUM
KOMaHLOBaHMEM KaK HUKOrAa CepbE3HO, a KauyecTBO Habupaemo-
ro KOHTWMHIeHTa ynano Katactpodudecku. Kak u B 70-e rogpl, Koraa
CTpOUTENLCTBO HaémHol apmuiu B CLUA Tonbko HauMHanock, B Heé
Tenepb GepyT Bcex Noapaf, B T. 4. 4e6MI0B, NIOMNEHOB U YrONOBHM-
KOB. MPOCNOIKa NoCNeAHNX PacTET 0COBEHHO BbICTPO, GaHANUTLI NaYT
B apMU1I0 HABMPATbCs OMbITa, KOTOPbIA NOTOM OHU YCMELWHO npume-
HSI0T B poAHbIX LLTaTax».

OpaHaKo Koraa biogxetHoe 6lopo KoHrpecca CLUA ony6avkoBano B
2007 r. macwrabHoe ucciefoBaHne npobaem v NepcnekTue ame-
PUKAHCKON apMuu, BbISICHUNOCh, YTO, BO-MeEPBbIX, aMepUKaHCKMNe
HoBOGpaHUbl 6onee ob6pa3oBaHHbl, YeM MONOAEKDL B CPEAHEM MO
CLUA. Mo aaHHbIM 2006 1., 90 % HOBOGpaHLLEB OKOHYMIN CPEAHIOI
LWIKONY NO cpaBHeHwio ¢ 80 % B cpeHEM N0 BO3PACTHOI KaTeropuiu,
69 % W3 HUX NOKa3anu pesynbTaThl Bbile CPeAHUX MO CTaHAAPTU3M-
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pOBaHHbIM TecTam. Bo-BTOPbIX, pacoBas NpUHAANEKHOCTb B apMui
B Lie/IOM COOTBETCTBYeT NOKa3aTensm no cTpaHe — a Befb 3TOT BO-
npoc oyeHb BaxeH B CLUA. Benbie amepurKaHubl, cocTaBnsLme
80 % Hacenenus, npeactaBneHbl 69 % HU3LWNX BOUHCKUX YUHOB U
81 % oduuepoB. YepHOKOXME aMmepuKaHLbl COCTaBAA0T 14 % Ha-
cenenuna n 19 % HU3LWKX BOUHCKUX YNHOB U 9 % oduuepoB. NHTe-
pecHo U To, Y4To NPOLEeHT 60EBbIX NOTEPb CPEAN HYEPHOKOMKUX ame-
pUKaHLeB MeHbLue. B-TpeTbnx, counanbHo-3KOHOMUYECKoe Npouc-
XOX/EeHMNEe BOEHHOCNYXaLUMX B LLeIOM COOTBETCTBYET NoKasaTensim
no cTpaHe. Bce rpynnbl 40X0A0B NpeAcTaBaeHbl NPUMEPHO Nponop-
LMOHaNbHO.

Kak yxe roBopmnocb, B poCCUNCKON apMui HET HUYero nogobHoro.
Y GefHelLen YacTu HaceneHWs BepOATHOCTb NPU3bIBa B pagpl Bo-
OPYMKEHHBIX cun coctaenser 20 %, a y Hambonee Gorartoil — BCero
3 %. Takum 06pa3om, NpPuU3bIB TONLKO 3aKPEMfeT HepaBeHCTBO
B obuiecTse.

Mpv3bIBHbIE MHHOBALMKM pa3apaxaloT poccusH. Mo aaHHbIM JleBasa-
LieHTpa, 57 % ONpOLUEHHbIX HE KENAKT, YTOObI UX POACTBEHHUKY Cly-
KUAW B apmMum, xotenu 6ol 3Toro — 34 %. 3a nepexod apmMun Ha KOH-
TPaKT BbICKa3anucb 54 % pecnoHAeHTOB, COXpaHeHWe Npu3biBa Noa-
AepxuBatoT 39 %. Hanuuo cepbE3Hbiii packon obLiecTBa B 3TOM Ba-
HOM BOMpOCe, Aa elle GaKTM4ecku B NpeasbibopHOM rogy.

YTo e 3acTaBnseT BNacTu npuberatb K cMeHe cTpateruu hopmmpo-
BaHWA BoopyEHHbIX cun? EABa n pedb MAET 06 IKOHOMUYECKMX CO-
obpaxeHusax. Bonpoc 06 060poHOCNOCOBHOCTM CTPaHbI TakKe Tpeby-
€T Pa3bACHEHUN: C KAKUM UMEHHO NPOTUBHUKOM B Bnmxkaiiluee Bpems
cobupaeTcs cpaxarbcs MUNIMOHHas Poccuiickas apmus?

OTBET MOXHO HalTW, eCIM BCMOMHUTbL O TOM, YTO Ha NPOTAXEHUU BCe
ncropun BoopyweHHble cunbl Poccum cnyuam MHCTPYMEHTOM pelue-
HWA He CTONIbKO «BHELIHENONIMTUYECKNX» CKONIbKO «BHYTPUMONUTUYE-
CKMx» 3aAay. JoAnbHOCTb reHepanoB NOMTUYECKOMY PYKOBOACTBY —
BOT 4TO 6bI10 UCTUHHBIM (HAKTOPOM CTaBGUILHOCTM Halero rocyaap-
ctBa. Korga BoeHHble pykoBoauTenu Poccvm oTKasbliBanu B NOBUHOBeE-
HUW MMNEepPaTopam UK YaeHam NoauTeIPO — B CTPAHe NPOMCXOANN
Gonbluve nepemetbl. IMeHHO No3TOMy B HblHelwHel 6opbbe 3a npu-
3bIB 1066UCTbI «CTapoi», NPU3bIBHON apMuUm ofepkany nobegy.
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STRATEGY

TECHNOLOGY VS. POLITICS VS. HISTORY
DEFINITION OF TODAY’S ARMY APPEARANCE

Since the beginning of the 1990-ies, each Russian Minister of Defence has been
assigned fo reform the Russian army and to establish the units of constant com-
bat readiness capable fo conduct military and defence operations within one or
two hours. The present Russian Defence Minister Anatoly Serdyukov is no excep-
tion. On 1 December 2009, he sent up a report to the Commander-in-Chief of the
Armed Forces of the Russian Federation where he briefed Dmitry Medvedev on
measures taken by the Ministry of Defence to create a new perspective image of
the Armed Forces.

According to the official disseminated information, the new combat readiness
system allows deploying troops with all required equipment in the combat area
within an hour after an alert excluding additional manpower and supply of ammu-
nition, fuel, food, etc. All three branches of the Armed Forces (namely the Ground,
Air and Naval Forces) have entirely new organization structure. Mobilization re-
serve of the Ground Forces has been reduced while nearly 60 bases for military
equipment storage and reserve deployment in case of a war have been estab-
lished instead of hundreds of lean military units.

NEW ARMY WITH OLD DRAFT SYSTEM

The recent activities of the Russian Armed Forces have been widely criticized in
the mass-media and provoke a growing discontent in the Army. Nevertheless, the
Russian government has been reforming the Armed Forces without additional
noise and it didn’t even try to get public support. The reason here is that most Rus-
sian citizens consider that this is abolition of compulsory military service what
should be done at first. However, it is inconsistent with the future plans of the Min-
istry of Defence. The recent news focused on the fact that a “new army” will be
will be still conscript has been unexpected for the public.

“We are not going to make a volunteer army. Moreover, we increase a call-up and
reduce the number of volunteers,” Nicolai Makarov, the Chief of the General Staff,
declared in Russia Today. According fo the data published in the Newsweek, the
military command plans fo reduce the number of the volunteers at least by one
and a half time (from 200,000 to 130,000-150,000 volunteers) doubling their
wages and reconsidering the military posts they may occupy. Only submarine
forces will be totally completed by volunteers. The rest military units will mainly
completed by conscript personnel (except profile positions).

The Federal Target Programme “Transition to the Recruitment of Contract Ser-
vicemen to Certain Formations and Military Units” was adopted in 2003. It sup-
posed that the total number of the contract servicemen in the units of constant
readiness would grow up to 400,000 by the year 2008. In fact, in 2008 there
were only 100,000 contract servicemen in the units of constant readiness while
their total number did not exceed 200,000.

The matter is not only in money. The programme financing has increased from
the initial 79 bIn to 100 bIn roubles (only 84 bin roubles have been used so far).
The Ministry of Defence couldn’t organize the volunteer army and make it attrac-
tive. It has realized this failure and increased the conscript number. It is obvious
that the quality of these soldiers recruited for service for a year is poorer than
that of the volunteers.

Here come the figures. The size of the army has already reached one million peo-
ple including 150,000 officers (this number will remain after the reduction).
150,000 more are contract servicemen of the constant readiness. What the
Armed Forces need is to recruit 700,000 soldiers more by the year 2011.

WHY MINISTRY OF DEFENCE ADVOCATE
CONSCRIPTION?

The military conscription supporters have 3 main arguments. The first one is the
discussions about the historical historical factors which shaped the rise of mili-
tary conscription which is considered to be the best solution to control mobiliza-
tion resources of economy and a society. The second argument regards the eco-
nomic issue because volunteer army is foo expensive. And, certainly, there is a
popular opinion that conscription army is a tool of social stability because it in-
volves social strata, while volunteer army is made of low income people and out-
casts who join the army for economic reasons mainly, and that will lead to the
army degradation. Let’s analyze all these arguments.

VICTORY IN THE REAR

Despite all discussions about the historical factors which shaped the rise of mil-
itary conscription, it should be mentioned that this phenomenon has appeared
in world recently. The medieval armies were “contractual” because they the sol-
diers should have been skilled enough in order to use the medieval weapons.
The question is not about the technological complexity o make swords and ar-
mours (although the set of knight's armament cost the same as peasants stock
and the most highly paid workers at that time were blacksmiths and armourers).
The question is that a medieval soldier had fo be well trained both physically and
morallyin order to win in the fights. For example, it fook years for the famous Eng-
lish archers to learn to shoot hundreds of sharp arrows. A farmer and inhabitant
could hardly resist a self-confident, armoured and professional soldier. However,
it was much expensive to have such an army. Therefore, the European medieval
armies were relatively small, but a medieval soldier could reckon upon a reward
much greater than the one that that a peasant had. The advent of gunpowder and
handguns (muskets) simplified the military training and made manpower cheap-
er because it was not a problem to make troops stand in line and fo learn them to
shoot at a short distance. But still the soldiers were hired. The Russian army re-
cruited by conscripts was no exception. Moreover, a Russian soldier of Peter the
Great times served the Emperor, but not “Russia”. In the 1720-ies, the Russian
regiments were located in provinces which should support them. A report of the
Supreme Privy Council, drawn up shortly after the death of Peter the Great, says
“... the poor peasants are feared when officers and soldiers commissioners and
any other military men entered their city... The peasant earnings were too scarce
fo support them.”

At the end of the 19th century, there was an advent of service cartridges, mag-
azine rifles and assembly line production technology. The political leaders re-
called the Napoleon's phrase about the power of the “big battalions” and it creat-
ed an illusion that the achieved level of technology development made it possible
to equip all males of the country levying a tax in the form of compulsory military
service upon them. This point of view was supported by the fact that there were
pretty much young people because infant mortality rate in Europe declined while
the birth rate remained relatively high (which was typical for “agrarian society”).
However, this concept failed during First World War when mass demoralization
of the army which refused to obey the politicians became a major reason for the
Russian Empire defeat. The “cheapness” of the military conscription was another
illusion. In the late 1920-ies and early 1930-ies, many military theorists suggest-
ed that it was time fo stop recruit conscripts giving such a growing military and
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technical development as a reason.

However, the Second World War demonstrated a real
confrontation between large-scale regular armies.
The supporters gave a victory of the Soviet Union
as an argument because it put in more froops than
any other country in order to win taking into account
that nearly 35 million people died afterwards. How-
ever, a comprehensive analysis of the USSR Armed
Forces shows that in fact the victory was a victory
in the rear.

Industrialization started in the 1920-ies was carried
out so that the entire industry was to produce weap-
ons according to a common plan connected with
the schedule of mobilization deployment of the Red
Army. Having bought the required abroad to estab-
lish the up-to-date industry, in the 1930-ies the So-
viet Union produced more tanks and aircrafts than
all other countries together. But the main efforts of
the Soviet Union consisted not in the deployment of
military and defence production and army re-equip-
ment, but at the development of basic industries for
military and economic reasons.

The documents evidence that Stalin and the Politbu-
ro strongly rejected the proposals of the military to
recruit mass army (forming approximately 250 mil-
itary divisions) with fens of thousands of tanks and
combat aircrafts. The mass or total recruitment
(when conscripts of several age groups were recruit-
ed) started only on 1 September 1939, a week after
the signing non-aggression pact with Nazi Germany.
However, almost all Soviet military equipment pro-
duced before the war failed in the first months of
armed hostilities. Its pre-war superiority in tanks
and aircraft did not help the Red Army to win. Still,
despite the enormous damage caused by the German
invasion, the Soviet Union produced far more weap-
ons and arms than Germany. For example, the USSR
produced by 4,000 aircrafts in 1941 and by 10 thou-
sand aircrafts in 1942 more than Germany. In 1941,
the USSR produced 6,590 tanks against 3,256 in
Germany while in 1942 - 24,688 and 4,098 tanks
respectively. Any errors and disadvantages of com-
mand and troops training could be compensated by
superiority in weapon and arms. Thus, it was mobi-

lization system developed in the 1930-ies that en-
sured the victory of the Soviet Union in the Great Pa-
triotic War.

The victory assured the Soviet leadership that the
Soviet planned economy was the most effective sys-
tem for country’ resource mobilization in case of a
war and that high mobilization readiness of the coun-
try was more important than the overall size of its
economy. After the war, this mobilization system ef-
fectively proved itself during the war fully re-estab-
lished in the USSR.

TECHNOLOGIES RESULT IN
REFORMING RECRUITED ARMY

Prior fo the 1960-ies the United States and the Soviet
Union tried to compete in the development and main-
tenance of their mobilization capacities in case of a
war. Later, however, the USA started reducing their
mobilization capacities of the industry because mili-
tary equipment became sophisticated and the defence
production specialization was intensified.

If in the first half of the 20th century the civil and de-
fence production were close to each other in terms
of technologies, equipment and professional skills of
manpower, then after the Second World War the de-
fence industry became a highly specialized area of
production clearly separate from the civilian indus-
tries. For example, during the First World War 80%
of the American defence products were produced in
conventional plants. But by 1941 the share of civil-
ian industry in the production of defence equipment
dropped fo 50%, and by 1963 - by 10%. The rest 90%
of the equipment was produced by specialized facto-
ries so-called “professional” defence industry. Thus,
the defence industry separated from the rest indus-
tries of economy.

The production of advanced defence equipment re-
quires a complex multi-level production system. Only
electronics produced for missiles and combat air-
crafts has tens of thousands of components which are
delivered by thousands and even tens of thousands of
companies. Besides, the advanced defence equipment
is made of a large number of components and units
that have no analogues in the civilian sector and re-
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quire some specialized equipment to be used for their
production. This sophisticated equipment places high
demands on those who will operate it. Moreover, even
a very patriotic and the inspired army could do noth-
ing but defeat without these advanced weapons and
arms.

The reason here is that, unlike the Second World War
period, it is impossible to recover the loss of such
equipment because it requires some time or lead-
time interval within which new equipment is been
manufactured. And this interval has significantly in-
creased compared fo the period of the Second World
War when weapons and arms were manufactured
within a year. Nowadays, the lead-time period of the
fourth-generation fighter is 3 years, of the modern
tank - nearly two years. Another reason is a complex-
ity of modern defence equipment. Its design and pro-
duction process has become sophisticated; the per-
sonnel should be well-qualified and skilled. Besides,
many units and assemblies are now manufactured for
along time.

So, there is no sense fo recruit conscripts who will not
know how to use this equipment properly. All the rea-
sons stated above forced the USA to abandon military
conscription and to establish a volunteer army.

ECONOMIC MANIPULATIONS

Now let's discuss another argument regarding the
fact that volunteer army is too expensive. Indeed, a
conscript receives less wage than a professional sol-
dier (in the USA it costs 10 billion dollars a year (in
current prices) fo maintain a volunteer army after the
Vietnam War).

But obviously, the public welfare resulted from aboli-
tion of military conscription is likely o increase - an
increase in soldier wage is a loss in budget but at the
same time the soldiers will return these money into
the national economy. Besides, the Defence Ministry
paying them fair wages will use this army more effec-
tively.

In addition, from an economic point of view, the “real
expenditures” are substituted by “formal expendi-
tures” when speaking that a volunteer army costs
much because the so-called “real expenditures” asso-



ciated with a call-up of a soldier who today would not
agree fo serve on volunteer basis are not the sum of
monetary allowance and expenses for his support. In
fact, this is the amount required for him to serve in the
army voluntarily. The “difference” between the first
and second sums is actually paid by the draftee. These
are the additional expenditures to be added to the
expenditures of the entire society in order to main-
tain the Armed Forces. When a young man is forced
to serve in the army, the government, in fact, impos-
es “a natural fax” on him and his family. The amount
of this tax is equivalent to the difference between the
sum that might attract a potential volunteer, and the
payment he gets in the army. Therefore, in order to de-
termine the real expenditures on the Russian Armed
Forces, this indirect tax must be added to “everyday”
taxes we pay.

Who pays these natural taxes in Russia? These are
poor and uneducated people who pay. The Russian
economists Mikhail Lokshin and Ruslan Yemtsov in
their study “The economic burden of military con-
scription in Russia” showed that the probability to
be recruited is less in cities with populations over
100,000 people. It means that a young Muscovite or
Petersburger has six times less chance to be recruit-
ed than a draftee in the Russian province. In fact, the
socio-economic indicators, such as income and edu-
cation, correlate strongly with the place of residence.
In addition, according to the data of researchers, serv-
ing in the army reduces family income by 15%. In case
draft age increases, the family loss may be even high-
er. And this is low estimate of the economic losses.
For example, it does not take into account the losses
in wages of a young man who starts his career after
serving in the army.

Moreover, this “conscription tax” will be charged just
at age when investment in education of youngsters
should return. That leads to long-term economic loss-
es. The studies carried out in the 1980-ies among
the draftees in the Netherlands with their small, well-
frained and disciplined army showed that the earn-
ings of the Dutch recruits throughout their lives were
lower by 5% than of those who did not serve in the
army.

Thus, conscription leads fo the situation when a so-
ciety loses that added value that a conscript could
earn for a year or the future incomes of human capi-
tal assets he could have received when not serving in
the army. Now, during the economic crisis, Germany
takes a decision to abolish conscription in order to cut
government expenditures. The study “Conscription
Dynamic Burdens», made by a group of the Danish
and Austrian researchers and published in the Ger-
man Economic Review, describes the model of econo-
my with conscription and provides its estimations that
the relevant losses amount fo 1.5% of the annual GDP.

DOUBTFUL FAIRNESS

But perhaps, the social unfairness mentioned above
may even get worse with the abolition of conscription.
In the USA, which has been for several years fighting
in Iraq and Afghanistan, many politicians and journal-
ists have been asking the same question - who are
those soldiers serving and dying in Iraq and Afghan-
istan? The radical politicians suggest restoring the
conscription system used during the Vietnam War.
In mockumentary Fahrenheit 9 / 11, Michael Moore
tells a lot about the fact that the Marines Corps are
recruited from the poorest segments of the popula-
tion. While the American director made a great prof-
it on these “disclosures”, some Russian journalists and
analysts depict the U.S. Armed Forces as a bunch of
losers and potential criminals. Here is a typical quote
of Alexander Khramchikhin, the Russian political ana-
lyst who works at the Institute of Political and Military
Studies, “the American Command is now facing a re-
cruitment problem more than ever; the quality of re-
cruited froops has fallen dramatically. The American
army recruits everybody including morons, lumpens
and criminals, like it was in the 1970-ies. The criminals
are even striving fo serve in the army in order fo gain
an experience.»

However, in 2007 the Budget Bureau of the U.S. Con-
gress issued a comprehensive study on problems and
prospects of the U.S. Army. It furned out that, first of
all, the U.S. military recruits were more educated than
the average youngster in the country. According fo
the data in 2006, 90% of the recruits graduated from
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public schools compared to 80% in average index.
69% of the recruits showed above-average results ac-
cording to the standardized tests. Second of all, eth-
nicity in the Army, a very important issue in the United
Stated, is consistent with the indicators in the country.
White Americans make up 80% of the population are
represented by 69% of those who have lowest military
rank and 81% of the officers. Black Americans make
up 14% of the population and are represented by 19%
of those who have lower military ranks and 9% of the
officers. It is an interesting fact that the combat loss-
es among the Afro-Americans are less. And thirdly, the
socio-economic background of soldiers is consistent
with the indicators in the country. All income groups
are represented approximately in proportion.

As mentioned above, the Russian Army has nothing
like that. The low-income people have bigger chance
to be recruited (20%) than those with high income
(only 3%). Thus, the conscription only perpetuates in-
equalities in the Russian society.

The novelties in conscription only annoy people. Ac-
cording to the data provided by Levada Centre, 57%
of respondents do not want their relatives fo serve in
the army, while 34% - do. As for the transition fo vol-
unteer army, 54% of respondents support this idea,
while 39% of respondents would like fo preserve con-
scription system. Thus, there is an obvious disruption
in the society regarding this important issue and what
is more important - before the election year.

What makes the authorities to change their strate-
gy in reforming the Armed Forces? It hardly relates
to economic considerations. The question on the na-
tional defence also requires some explanations. Who
is that hostile Russia is going to fight with in the near
future?

The answer is that throughout its history Russia used
the Armed Forces as a tool to tackle the tasks of both
foreign and domestic policy. This was the loyalty of
the generals to the political leadership that was a key
factor to maintain stability in Russia. When the mil-
itary leaders refused to obey the emperor or mem-
bers of the Politburo, the country faced big changes.
That is why today the lobbyists advocating the “old”
conscription system have.
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®perat npoekta-1166.1-Tenapa, www.navy.su

CseTtnaHa KnouaHckasn, acnvpaHT Kadeapbl MUPOBOI NONNTUKN
ToMcKoro rocyaapcTBEHHOr0 yHMBEpcUTeTa.

BOEHHO-TEXHUYECKOE
COTPYAHWNYECTBO
POCCIN N CTPAH
Or0-BOCTOYHOWN A3NU
B CTPATETMHECKWX
OBJTIACTAX”

* OkoHuaHwue. Hayano B N2 3-2010
MonHyio Bepcuio cTaTbh MOXHO HainTu B xypHane MUP-LleHTpa
«MHpeke besonacHocTu» 1 Ha cainTe www.pircenter.org

[laHHas cTatba npeacTaBiset coboit KpaTkuii 0630p 0cobeHHoCTel 1
nepcneKkTMB coTpyaHuYecTBa Poccum n ctpaH Oro-BoctouHoi Asuu,
npu3BaHHbIA chopmmpoBaTh y untatens 6asosBoe npeacraBieHne o
XapaKrepe 3T0ro COTpyAHUYECTBa.

BbETHAM

HoBbIM 3Tanom BOEHHO-TEXHWYeCKOro coTpyaHuyectBa Poccum u
BbeTHama, nctopusa Kotoporo npogomkaerca ¢ 1953 r., ctano noga-
nucaHune B 1998 r. B XaHoe pPOCCMICKO-BbETHAMCKOrO Mexnpasu-
TeNbCTBEHHOrO COrNaWeHns, pernameHTUpyIoLWero AeATeNbHOCTb
B cdepe BTC, Bcnen 3a yem B 1999 r. 6bina cosaaHa Poccuiicko-
BbeTHamckas mexnpaBuTeNbCTBEHHAA KOMUCCUA NO COTPYAHUYECTBY
B BOEHHO-TEXHUYECKOM cepe.

lnaHvpoBaHne POCCUNCKO-BbETHAMCKOTO COTPYAHWYECTBA B BOEH-
How cchepe Benétca Ha ocHoBe Mporpammsl BTC mexay PP n Bber-
Hamom Ha nepuog 2005-2010 rr., a TaKke NocpeAcTBOM NPUHATUA
eMeroAHblx nnaHos. B oktabpe 2008 r. BO Bpems BM3nUTa B MOCKBY
npesugeHTa BoetHama HryeH MuHb Yuneta Obin noanMcaH Mexnpasu-
TeNbCTBEHHbIN MemopaHLyM O cTpaTernn BOEHHO-TEXHUYECKOrO COo-
TpyAHWYecTBa Ha nepuoa fo 2020 r.!
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[lo HepgaBHero BpemeHu 06bEM coTpyaHUYecTBa Poccun 1 BbeTHama
Ha (oHe aHaNnormyHbIX KOHTaKToB ¢ Manai3sueii u ViHgoHesueit, fon-
roe Bpems BbICTYNaBLWMMKU OCHOBHbIMW napTHepamu Poccuu B HOro-
BocTouHoi A3um, 6bin OTHOCUTENbHO HeBenuK. OfHAKO B TeyeHue
nocneaHux ABYX €T, HaumMHas ¢ 2008 r., HabngaeTca YCTONUNUBbIN
pocT 06BbEMOB 3aKyNOK BbeTHAMOM POCCUIACKO NPOAYKLNIA BOEHHO-
ro HasHayeHus. Mo oueHkam MuHoGopoHbl PO, no cBomMm macTa-
6am pPOCCMINCKO-BbETHAMCKOE BOEHHO-TEXHUYECKOE COTPYAHUYECTBO
BbILWNO Ha nuampylouiee mecto B OBA 1 Ha 04HO W3 NMAMPYIOLMX
MecT B A3MATCKO-TUXOOKEAHCKOM pernoHe B L,e0M, YCTynas Tofb-
KO COTpyAHMYecTBy Poccumn B aHHOM obnactn ¢ NHamneit n Kutaem?.
Mo aaHHbIM MUHO6OPOHBI, B 2008 1. 06bEM MOANUCAHHBIX KOHTPaK-
TOB BnepBble 3a BCIO WCTOPUIO COTPYAHMYecTBa npeBbicun 1 mapa
ponnapos CLA, B 2009 r. - 3,5 mapa gonnapos CLUA, 1 yxe npesbl-
cun 1 mnpg gonnapos CLUA B nepsom kBaptane 2010 r. B gaHHbIn
nepuog Gbinn NoANMCaHbl KOHTPAKTbI Ha MOCTABKY BOOPYXEHUIA Ans
BBC, MBO 1 BMC BbetHama®.

B aHBape 2009 r. nocne «He60oMbLIOI Nay3bl B HECKONBKO NeT» «Po-
COBOPOHIKCNOPT» NOANMUCAN KOHTPAKT ¢ BbeTHamom Ha MocTaBKy
8 nctpebureneit Cy-30MK2* ctoumoctsto 500 mnH gonnapos CLUA.

B nepeyHe 3aKa3aHHbIX BbeTHaMOM BOOpPYKEHUI — paKeTHble KaTe-
pbl TMNa «MonHus», dperatsl TMNa «lenapa», 6 NOABOAHLIX NOAOK
636 npoekta «Kunox». Hapagy ¢ noctaBKoW BOEHHO-MOPCKOW TeXHU-
Kn BM® Poccun okamet nomoub BMC BbeTHama B CO3AaHMU NyH-
KTa 6a3npoBaHUs BbETHAMCKUX NOABOAHbIX N0f0K. Y Poccum ¢ BbeTt-
HaMoM yxe Bbln ONbIT COTPYAHUYECTBA B BOEHHO-MOPCKON cdepe:
TaK, B 2002 r. no 3aKasy 3TOW CTpaHbl Ha POCCUMICKOW CyaoCTpou-
TenbHoi Bepthu «Anmas» Bbln NOCTPOEHbI iBa NOrPAHUYHbIX CTOPO-
XeBbIx KaTepa npoekTta 10412 «CseTnak». [lo pe3ynbratam 3kcnnya-
Taummn «CBeTNAKOB» BbeTHAMCKaa CTOPOHA NpUHANA peLleHne 3aKa-
3aTb elye 2 aHaNornyHbIX Kopabns, 3aKnajgKa KoOTopbIX COCTOANACh B
uioHe 2009 1.5, CTPOUTENLCTBO 06OMX KAaTepPOB [OMKHO 3aBepLINTb-
caB2010r.°t

Kpome Toro, no cnosam muHuctpa 060poHbl Poccum AHatonus Cep-
AIOKOBA, Takxe npopabarbiBalTcs BOMPOCHI O 3aKYEHUU [O-
MOJIHUTENbHBIX KOHTPaKToB B nepuog fo 2020 r. Kak oTmeTun mu-
HWCTP, B XOA€ NeperoBOpoOB, COCTOABLUMXCA BO BPeMA ero BM3uTa
B XaHoi 22—-24 mapta 2010 r., BbeTHamcKas CTopoHa obpatunacb



C BOMPOCOM O MOCTaBKax 3anacHbIX MHCTPYMEHTOB U NpubopoB Ans
MMEILNXCA Y BbETHAMCKMX BOEHHbIX BOOPYXEHU COBETCKOro Npo-
M3BOACTBA. TaKKe BbeTHAMCKas CTOpOHa NposBuaa 6oNbLION MHTe-
pec K poccuiickum cpeactBam MBO. «Mx nHTepecyeT npaKkTMyecku
BCE TO, YTO eCTb Y HAaC,— 3eHUTHO-PAKETHbIE KOMMNNEKCHI , Top“, ,,ByK®,
C-300»,— cka3zan Cepatokos’.

AHanu3npysa poccUncKo-BbETHAMCKME OTHowWweHus B cchepe BTC, He-
06X0MMO OTMETUTb, YTO BbeTHamy yaanocb 6ykBanbHO 3a nocnep-
HUWe napy NeT BbIPBATLCA B IMAEPbI N0 KOHTpaKkTam ¢ Poccueit. U, yuu-
TbiBas NPOLLEALINE B MAPTE NEPErOBOPbI, MOXHO FOBOPUTH O TOM, YTO
y COTPYAHMYECTBA CTPAH B BOEHHON chepe 0CTAETCA el é 40CTAaTOYHO
nepcneKTuB ana passutus. Tak, Poccumn npeanaraetcs y4acTtBoBath B
CO3/1aHWUK PEMOHTHOrO 3aBO/A C [LOKOM, Ffie MOr/I0 Obl 0CYLLEeCTBAATL-
ca o6CnyKMBaHME He TObKO NPUOBPeTeHHON BbeTHAMOM TeXHUKM,
HO 1 Kopabneii poccMiicKoro BoeHHO-MopcKoro dioTa. BbeTHamMcKo-
My BM® «Take noHagobsaTca cyfa cnacenus, obecnedeHus. Mol ro-
TOBbl MOMOYb BLETHAMCKUM KOJIJIeraM TaKke U B CO34aHUN BOEHHO-
MOPCKOVi aBMaLum»,— NPOKOMMEHTUPOBAN NEePCNEKTUBLI paclinpe-
HUS POCCUIICKO-BbETHAMCKOIO COTPYAHUYECTBA MUHUCTP OBOPOHDI
P® AHatonuii Cepatokos®.

Svetlana Klyuchanskaya,
post-graduate student of world politics department, Tomsk State University

STRATEGIC MILITARY-TECHNICAL
COOPERATION BETWEEN RUSSIA AND

SOUTHEAST ASIAN COUNTRIES

The termination. The beginning in #3-2010

This article introduces the reader to a brief description of particularities and perspectives of the cooperation
between Russia and Southeast Asian countries to imagine how deep this cooperation might be.

VIETNAM
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1 O6bEM KOHTpaKToB Mexay PO 1 BbetHamom no auHum BTC cocra-
Bun $4,5 mapa. URL: http://army.lv/ru/9k331/356/23677.

2 MuHUCTP 060pOHbI 06CYANT BO BbeTHaMe BOEHHO-TEXHUYECKOE CO-
TpyaHuyecteo. URL: http://army.lv/ru/armiya-vetnama/901/23650.
> CepatoKoB 06cyanT Bo BbeTHame [1BYCTOPOHHEE COTPYAHUYECTBO.
URL: http://army.lv/ru/armiya-vetnama/901/23668.

4 «Poco6opoH3KcnopT» NOANMCAN KOHTPAKT ¢ BbeTHamom Ha
nocTaBKy BoCcbMu uctpebutenein Cy-30MK2.

URL: http://army.lv/ru/su-30mk2/356/20350.

5 Ha cypoctpoutensHoii Bepdmn «Anmas» 6yayT 3an0MmeHbl ABa
naTpynbHbix Katepa Ana BMC BoeTHama.

URL: http://army.lv/ru/proekt-10412/356/19566.

6 CTopoxeBble KaTepa poCCMACKOro NPOM3BOACTBA NONOHAT
oTpsaa Kopabneit BMC BbetHama B 2011 rogy.

URL: http://army.lv/ru/proekt-10412/356/19622.

7 Poccusa paccmatpuBaeT BbeTHam Kak CBOEro cTpaTermyeckoro
napTHepa. — CepAlKoB.

URL: http://army.lv/ru/armiya-vetnama/901/23665.

8 Poccus nomoxer BbeTHamy co3pgatb 6a3sy Ans  MOANOAOK.
URL: http://army.lv/ru/proekt-636/901/23705.

construction of both boats is to be completed in 2010.
In addition, according to the Russian Defence Minister
Anatoly Serdyukov, there are some other issues to be
elaborated related to the conclusion of additional con-
tracts up to 2020. As the minister said, during the ne-
gotiations held during his visit to Hanoi on 22-24 March
2010, the Vietnamese side addressed with the issue
of supplies of spare instruments and devices for exist-
ing Vietnamese military and defence equipment pur-
chased in the Soviet times. Also, the Vietnamese side
showed great inferest in the Russian AA defence sys-
tems. “They are inferested in almost everything we
have, for instance surface-to-air missile systems Tor,
Buk, S-300", Serdyukov said.

Analyzing the Russian-Vietnamese relationships in

A new stage of military-technical cooperation between
Russia and Vietnam, which history started in 1953,
was signing the Vietnamese-Russian intergovernmen-
tal agreement in 1998 in Hanoi which regulated the
activities in the field of military-technical cooperation.
Already in 1999 the Russian-Vietnamese intergovern-
mental commission on military-technical cooperation
was established then.

The Russian-Vietnamese cooperation is based on the
Military-Technical Cooperation Programme between
Russia and Vietnam for the period of 2005-2010
as well as on the adoption of annual plans. In Octo-
ber 2008, during the visit of the President of Vietnam
NguyenMinh Triet to Moscow, an intergovernmental
memorandum was signed which covered the issues of
military-technical cooperation up to the year of 2020.
Until recently, the volume of cooperation between Rus-
sia and Vietnam seemed to be insignificant against the
similar contacts concluded with Malaysia and Indone-
sia being the main Russian partners in the Southeast
Asian region for a long period of time. However, over
the last two years Vietnam has demonstrated a steady
growth in procurement of the Russian military and de-
fence equipment. According to the Russian Ministry of
Defence, the Russian-Vietnamese military-technical co-
operation has reached a leading position in the South-
east Asia and one of the leading positions in the Asia-
Pacific region yielding only India and China in terms of
the volume.

According to the data provided by the Ministry of De-
fence, for the first time the volume of contracts award-
ed reached 1 billion dollars in 2008, 3.5 billion dol-
lars in 2009, and more than 1 billion dollars in the first
quarter of 2010. This period produced contracts on

procurement of arms for the Vietnamese Air Forces,
Anti-Air Defence Forces, and for the Navy.

In January 2009, after a small pause of several years
Rosoboronexport concluded a contract with Vietnam
for the procurement of eight Su-30MK2 fighters at a
price of 500 million dollars.

Vietnam ordered patrol boats Molniya, frigates type
cheetah, six submarines, Project 636 Kilo. Along with
the delivery of naval equipment the Russian Navy will
assist Vietnam in stationing of Vietnamese submarines.
Russia and Vietnam have had the experience of coop-
eration in the naval field before. In 2002 by the order
of Vietnam the Russian Almaz shipyard built two type
10412 Svetlyak border patrol boats. After a while the
Vietnamese side decided to order two more similar
ships which keels were laid down in June 2009. The

the field of military-technical cooperation, it should be
noted that for the last couple of years Vietnam has man-
aged fo break into the leaders in terms of a number of
contracts with Russia and, taking into account the ne-
gotiations held in March, it can be added that there are
many prospects for further development of military-
technical cooperation. Thus, Russia is invited fo par-
ticipate in the construction of repair plant with docks
where both the Vietnamese equipment and the ships of
the Russian Navy could be maintained. The Vietnam-
ese Navy also “will need salving ships and support ves-
sels. We are ready to help the Vietnamese colleagues
in the development of naval aviation as well”, Rus-
sian Defence Minister Anatoly Serdyukov commented
on the prospects for expanding Russian-Vietnamese
cooperation.
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MEXAYHAPOAHbIA CANOH

PAXOAHCKOW ABUALNI N BO3AYXOTJIABAHNA
«NMHTEPASPOKOM. CAHKT-METEPBYPI 2010»

12 no 15 aBrycta B «JIeH3KCNO» COCTOANCS NepBbin Mexay-
HapOAHbIV CaNoH rpaxaaHCKoN aBMaLmm U Bo3ayxonnasa-
HUs «NHTepAapoKom. CaHkT-MeTepbypr 2010». Meponpu-
ATWEe NPOJOIKMAO0 TPAANLMM NEPBOM POCCUACKOW aBMUABbI-
cTaBku B CaHKT-MeTepbypre, npoBeaéHHo B 1910 rogy, v OTMETUIO
100-netne Bo3pywwHoro ¢noTta Poccun, 06beaMHNB aBUaTopoB BCex
HanpaeneHuin Ha poAuHe aBuaLum — B CaHkT-NMetepbypre!
AspocanoH 6bin opraHusosaH OAO «JleH3Kcnox» npu noaaepxke: Mo-
cynapcreeHHon lymbl ®egepansHoro cobpaHus Poccuiickoit Pepe-
pauuu, Coseta ®epepaunn dPegepansHoro cobpaHus Poccuitckoi
®epepauun, MexrocyaapcTBeHHOro aBMaLMOHHOMO Komuteta, Pe-
flepanbHOro areHTCTBa BO3AYLWHOrO TpaHcmopta «Pocasuauusa»,
Npasutenbctea CaHkr-MNetepbypra, Komwuteta no TpaHCnopTHo-
TpaH3uTHoW nonutuke MpaButensctBa CaHkT-MeTepbypra, Toproso-
npombliluneHHo nanatsl Poccuiickon Pepepaumnn, PoHaa «MapTHEP
rpaXaaHCKon aBnaLum».
B pabote aBMacanoHa npuHsam yyactve 6onee 100 nponssoauTenen
W 3KCMNyaTaHTOB aBMATEXHWKMW, a TaKKe NpefCcTaBUTENN CMEXHbIX
HanpaeneHui, Hanpumep NpubopocTpoeHus. B akcnosuuuu Gbinn
npefcTaBneHbl NocnefHNe pa3paboThy KaK pOCCUIACKUX, TaK U 3apy-
GexHbIX KomnaHuit. Cpean KpynHenwmnx komnanmii — 3A0 «TpaH3ac
Asuaums», OAO «BepTtonétbl Poccumn», PefepanbHoe areHTCcTBO BO3-
aylHoro TpaHcnopTa (Pocasumaums).
OTKpbITas U 3aKpbITas IKCNO3MLMM BKNOYAMN B €65 pasnnyHble ne-
TaTenbHble annapatbl. Cpeay HUX — COBPEMEHHbIE U NCTOPUYECKMe
CcaMonéTbl. bbin npepctaBneH nereHaapHbln camonér 1910 ropa
«®DapmaH-4» N UCTOPUYECKNI camonéT «HblonopT». Takke noceTute-
NV yBUAENM BEPTONETbI PA3/INYHbIX TUNOB.
bonblwor nHTepec y rocten Bbi3Bas CaMbll MaNeHbKUA BO BCEN
Marsoii aBmauum camonéT — a3pobaiiK, CKOHCTPYMPOBAHHbIN MeTep-
Gyprckumu crygeHtamu. OH BecuT BCero 32 Kr U MOXKeT CTaTb UHAW-
BUAYA/IbHbIM BO3AYLIHLIM CPeCTBOM NepeBUKEHUSA, eCU NPORAET
ceptudurKkaymio.
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Oco60e MecTo Ha BbICTaBKe 3aHMMan pasAen BO3AyxonnasaHus. B
naBWUNbOHe PacnoNOXUANCE OFPOMHBIN LEeNnenuH, CTeHAabl, NOCBA-
WEHHble UCTopuUKM BO3ayxonnaBaHua. OauH 13 pa3paboTynKoB Co-
BPEMEHHbIX AMpUKabnel yBepeH, ecin BGbl ero aspocTtatbl MOriu
NOAHATLCA B HE6O, TO NIECHbIX MOXAPOB MOXHO Gbino 6bl 36exath.
Ha OTKpbITON TEPPUTOPMM BCEM XeENaloLMM Npeanaranoch NoAHATh-
€A BBbICb HA BO3AYLUHbIX LWApax.

B pamKax fenoBoin nporpammbl COCTOANACH MEXAYHAPOAHAA KOH-
tepeHumna «BocctaHoBNeHWe W pa3BUTME PETVOHANBHOW TPpaxaaH-
CKOM aBMaLMn — cTpaTernyeckuii GakTop HauMoHaNbHON NOAUTUKM
Poccum». Ha MHOrouMcneHHbIX ceccusx, Kpyrbix cronax obcymaa-
n1Cb NPo6aeMbl permoHanbHON aBuaLn, pasBuTE CUCTEMbI TPAHC-
MOPTHOW AOCTYMHOCTU, NEPCNEKTUBbI Pa3BUTUA HALMOHaNbHOIO aBu-
acTpoeHus. Beaywmm KoHdepeHuun ctan Cepreit AHaTonbeBUY
[aBpunoB — 3amectutens npegceaarens Komutera no TpaHcnopty
locynapcteeHHoin [lymbl @C PO, npeacepatenem KoHdepeHuun —
Hagvm MaxmytoBny Mcxakos, 3amectutens npegceparens Komu-
TeTa No TPAHCMOPTHO-TPAH3UTHON Nnonutuke MNpasutensctea CaHKT-
Netepbypra.

[inAa MHOrOYMNCNEHHBIX 3pUTENEN CamMbIM APKUM BReYaTaeHnem cTano
aBunawoy. Hap akBatopueirt ®UHCKOro 3annMBa CBOE MacTepCTBo Mo-
Kasanu aspoknyb «HeBcKuUi» U nunoTaxHas rpynna «Pycb». CBOtO
nporpammy NpoaeMOHCTPUPOBAN abCoONOTHbIA YeMNUOH MUpa No
camonérHomy cnopty Muxamn Mamwuctos. ocetutenn BCTpeTUNM
anaofMCcMeHTaMi CNOPTUBHBIX NapaLioTUCTOB, KOTOPble C poCCUm-
ckMmu dnaramu u repbom CaHkT-MeTepbypra CnycTUANCH C BbICOTHI
1500 meTpoB B BOAbI 3a1uBa.

3a yeTbipe gHA MeponpuATMe noceTunn okono 100 npeactaBuTenen
CMW 1 6onee 20 000 niobutenei asmaLun 1 cneumnanmcros.

Xaem Bac Ha aBuacanoHe «WHTepA3poKom. CanKt-letepbypr
2012» B BbICTABOYHOM KOMNneKce «JIeH3Kcno»!
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28 uioHs 2010 roaa xypHan Defense News ony6avKoBan o4epeaHoi PeNTUHT MUPOBO 060POHHON NPOMBILNEHHOCTY 33 2009 ro. Pasmep
BbIPYYKM YKa3aH B MUMOHax gonnapos CLUA. Bbipydka komnaHuii (KpoMe amepuKaHCKMX) paccumntaHa, Ucxoas U3 cpeHux 0bMeHHbIX Kyp-

COB HallMOHa/IbHbIX BaANOT 3a CbVIHaHCOBbIVI rog Ka)K,EI,OI7I KOMNaHUK.
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This list, which reflects 2009 figures, was published June 28, 2010. Revenue figures are in millions of U.S. dollars. Currency conversions for non-U.S. firms calculated using
average market conversion rates over each firm’s fiscal year to mitigate the effects of currency fluctuations.

MectoBs PocT BbIpyy-
Mecto KomnaHus PyKOBOACTBO CrpaHa :g:;”"“” ﬁ;lay:;zagg r. ﬁ‘;ﬁy:ggg r. Knor FIBPI-)ll, & Saﬁrgsgglgyw EEW;{Ta o
Rank Company Leadership Country Last Year's égegnla:fense égsgnasfense ‘;{’e‘\tﬁ:]: e g(;\(llgn'll_'loetal 2?0?12 Ilijee\;zggs

Rank Change
1 Lockheed Martin Robert Stevens, Chairman and CEO, us. 1 42,025.70 39,739.80 5.8 45,189.00 93
2 BAE Systems lan King, CEO UK. 2 33,418.80 32,708.70 2.2 35,094.10 95.2
3 Boeing B e Chairman: us. 3 31,932.00 31,082.00 27 68,281.00 459
4 Northrop Grumman Wes Bush, President and CEO, us. 4 30.656.90 26.579.00 15.3 33,755.00 90.8
5 General Dynamics Jay Johnson, Chairman and CEO, us. 5 25,904.60 22.854.00 10.3 31,981.00 81
6 Raytheon Company William Swanson, Chairman and CEO us. 6 23,139.30 21,551.80 76 24,881.00 93
7 EADS Louis Gallois, CEO I’:ﬁ:":r- 7 15,013.70 16.208.40 74 59,711.80 25.1
8 Finmeccanica Pierfrancesso Guarguaflinil, Chairman and CEO Italy 9 13,332.10 10,219.50 305 24,345.20 52.6
9 L-3 Communications Michael Strianese, Chairman, President and CEQ us. 8 13,014.00 12,159.00 7 15,615.00 833
10 United Technologies Louis Chenevert, Chairman and CEOQ us. 10 11,100.00 9,975.80 1.3 52,920.00 21
n SAIC Walt Havenstein, CEO us. 12 8,400.00 7.661.00 9.6 10,846.00 714
12 Thales Luc Vigneron, Chairman and CEO France n 8,032.00 7.944.10 11 17,988.10 447
13 ITT Steven Loranger, Chairman, President and CEQ us. 13 6,097.50 6.094.10 0.1 10,904.50 a8
14 KBR William Utt, Chairman, President and CEO us. 14 5.410.20 6.674.40 10.9 12,105.00 447
15 Honeywell David Cote, Chairman and CEO us. 15 5,382.00 5.313.00 1.3 30,908.00 17.4
16 Booz Allen Hamilton Ralph Shrader, Chairman and CEO us. 22 4,299.00 3,575.00 203 5,100.00 84.3
17 csc Michael Laphen, Chairman, President and CEO us. 21 4,203.30 3,800.00 10.6 16.739.90 25
18 GE Aviation David Joyce, President and CEOQ us. 18 4,200.00 4,200.00 0 18,700.00 225
19 URS Martin Koffel, CEO us. 24 3,483.30 3.370.00 s 9,249.10 377
20 DCNS Patrick Boissier, Chairman and CEQ France 25 3,355.00 3,686.30 9 3.355.00 100
21 Textron Scott Donnelly, President and CEO us. 23 3,300.00 3.400.00 2 10,500.00 314
22 Almaz-Antei Vladislav Menshikov, Director Russia 16 3.263.00 4,335.20 247 3,666.30 89
23 Rolls-Royce Sir John Rose, CEQ UK. 17 3,146.90 3,131.00 0.5 16,304.70 19.3
24 Safran Jean-Paul Herteman, President du directoire France 27 3,067.70 3,037.90 1 14,569.00 211
25 Navistar Defense Daniel Ustian, Chairman, President and CEO us. 19 2,885.00 4,000.00 279 11,569.00 249
26 Mitsubishi Heavy Hideaki Omiya, President Japan 26 2.833.10 3,138.20 97 26,684.30 106
27 ATK Mark DeYoung, President and CEO uUs. 29 2,740.00 2.850.00 §819) 4,807.70 57
28 Elbit Systems Joseph Ackerman, President and CEO Israel 32 2,690.80 2,506.10 10.8 2,832.40 95
29 Harris Howard Lance, Chairman, President and CEO us. 33 2,686.70 2,465.70 8.9 5,000.00 58V
30 Rheinmetall Klaus Eberhardt, CEO Germany 31 2,646.60 2,668.70 0.8 4,768.90 55.5
31 Oshkosh Robert Bohn, Chairman and CEO us. 41 2,594.80 1.891.90 372 5.695.20 45.6
32 Rockwell Collins Clay Jones, Chairman, President and CEO us. 34 2,579.00 2.366.00 9 4,470.00 57.7
33 DynCorp International William Ballhaus, President and CEQ us. NR 2,381.90 1,850.90 287 3.585.30 66.4
34 Bechtel Riley Bechtel, Chairman and CEO us. 36 2,297.50 2,202.90 43 30.800.00 73
35 Cobham Andy Stevens, CEQ UK. 43 2,266.40 1.630.20 39 2,944.00 77
36 :f}:ﬁéi?smce Itzhak Nissan, President and CEQ Israel 35 2,234.00 2,203.00 14 2.881.00 775
37 3?§§3°" International Pefer Rogers, CEO UK. 46 2.138.70 2.117.20 1 3016.10 709
38 CACl International Paul Cofoni, President and CEQ us. 4b4 2,078.30 1,807.50 15 2,730.20 76.1
39 Saab Hakan Buskhe, President and CEO (as of 9/1) Sweden 28 2,014.60 2,957.40 -31.9 2,424.90 83.1
40 Goodrich Marshall Larsen, Chairman, President and CEQ us. 45 2,005.80 1,794.00 1.8 6.686.00 30
41 Hindustan Aeronautics Ashok Nayak, Chairman India 48 1,999.50 1,641.20 218 2,182.10 91.6
42 Mitsubishi Electric Kenichiro Yamanishi, President and CEO Japan 49 1.968.80 1,555.10 26.6 36,135.20 5.4
43 ManTech International George Pedersen, Chairman and CEO (VA 47 1,919.30 1,754.90 9.4 2,020.30 95
44 QinetiQ Group Leo Quinn, CEO UK. 30 1.795.40 2,032.30 1.7 2,599.40 69.1
45 Hewlett-Packard Mark Hurd, Chairman, President and CEO us. NR 175110 2,027.10 -13.6 114,552.00 15
46 @?ﬁiﬂaw Frank Haun, President and CEO Germany | 39 1.722.10 2,059.20 16.4 1722.10 100
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4 ptatar i ) Yedidia Yaari, President and CEO Israel 51 1,607.00 1,528.00 52 1607.00 100
48 Serco Edward Casey, Chairman and CEO UK. 52 1,597.00 1,446.60 10.4 6.215.60 25.7
49 el Mikhail Pogosyan, Director Russia 40 1522.00 2,039.20 254 1.640.00 92.8
50 g::fgﬁ;; J;f;‘;‘l‘_"‘; Tan Pheng Hock, President and CEO sg‘rga 54 1,451.30 1,247.90 16.3 3,819.30 38
51 Samsung Techwin ChangSuk Oh, President and CEQ ﬁz‘r‘gz 7 1,374.00 7465 84.1 3,085.70 445
52 General Atomics J.Neal Blue, Chairman and CEQ us. 57 1,369.80 1,065.50 286 NA NA
53 Dassault Aviation Charles Edelstenne, Chairman and CEO France 38 1,366.50 2,118.40 355 4,770.30 286
54 Nexter Luc Vigneron, Chairman and CEO France 69 1,236.90 766 61.5 1.236.90 100
55 m’f;f;’it‘;”ea"y Satoshi Hasegawa, President Japan 50 1123.90 1529.10 26.5 12,645.90 8.9
56 Irkut 0Oleg Demchenko, Director Russia 56 1,103.70 1,149.80 -4 1,161.80 95
57 Kongsberg Walter Qvam, CEO Norway 66 1,059.80 755.3 40.3 2,208.20 48
58 GKN Marcus Bryson, CEQ UK. 72 1,052.10 1,077.70 2.4 6.575.80 16
59 Force Protection Michael Moody. Chairman, President and CEO u.sS. 53 9771 1,326.30 26.3 977.1 100
60 Jacobs Engineering Craig Martin, President and CEO uUsS. 62 971.7 1.008.00 36 11.467.40 8.5
61 Indra Javier Monz n, Chairman Spain 59 950.9 1,005.90 4H5 3,504.50 271
62 Bharat Electronics Ashwani a'f]‘;:;a[r)ﬁgg(ﬁha"ma" India 74 916 855 71 110120 832
63 Tactical Missiles Boris Obnosov, Director Russia 55 9109 1,152.60 21 990.1 92
64 Fluor Alan Boeckmann, Chairman and CEO us. 61 8715 7717 121 21,990.30 4

65 Ruag Lukas Braunschweiler, CEO i“"]’gzer' 68 8449 778.9 85 1,566.10 54
66 VSE Maurice Gauthier, Presdient and CEO us. 65 8403 8317 1 1.014.60 82.8
67 ARINC John Belcher, Chairman and CEO us. 75 8335 702.8 18.6 1,243.90 67
68 ﬂ';{ ;E'gi“’"“ics Douglas Caster, CEO UK. 73 815.4 736 10.8 1,019.20 80
69 Russian Helicopters Andrei Shibitov, Director Russia 64 813.8 845.1 37 1,820.50 447
70 Meggitt Terry Twigger, CEO UK. 63 810.2 839.1 -3.4 1.800.50 45
71 Uralvagonzavod Oleg Siyenko, Director Russia 80 801.5 646.8 239 1,144.00 70.1
72 NEC &ziﬂzggnﬁnde°0ﬁreec§‘:g"' Japan 58 7786 981.4 207 38,613.30 2
73 Chemring David Price, CEO UK. 87 778.0.9 688.1 14.2 785.9 100
74 Teledyne Technologies | Roberf Mehrabian, Chairman. Us. 70 777.8 7545 3.1 1,765.20 441
75 RSKMiG Mikhail Pogosyan, Director Russia NR 762.5 N/A N/A 770.2 99
76 Curtiss-Wright Martin Benante, Chairman and CEO us. 77 759 663 145 1,810.00 41.9
77 CAE Marc Parent, President and CEO Canada 79 7427 649.4 14.4 1,401.80 53
78 e Sience and Bahman Atefi, Chairman and CEO us. 82 7372 6604 16 8022 919
79 Battelle Jeffrey Wadsworth, President and CEQ us. 67 737 794 7.2 5.600.00 13.2
80 Fincantieri Giuseppe Bono, CEO Italy 86 735.4 584.5 258 4,558.90 16.1
81 Agility Tarek Sultan, Chairman and Managing Director Kuwait 37 715.5 2,200.00 -67.5 1,705.40 42
82 Cubic Walter Zable, Chairman us. 83 709.8 607.8 16.8 1,016.70 69.8
83 Diehl Stiftung Thomas Diehl, President and CEO Germany 60 690 911.3 243 2.928.30 236
84 Patria Heikki Allonen, President and CEQ Finland 81 662 676.4 2.1 7523 88
85 FLIR Earl Lewis, Chairman, President and CEQ us. 85 655.3 600 9.2 1,147.10 57.1
86 Aselsan Cengiz Ergeneman, General Manager Turkey 93 643.1 515.3 248 669.3 96.1
87 Day & Zimmermann Harold Yoh, Chairman and CEO (VA 88 637 548.3 16.2 2,100.00 30.3
88 mr::f:}:;“pa“ Hong Kyung, Kim, President and CEO iﬁ‘r’g; 94 622.2 584.5 6.4 856.5 72.6
89 AAR David Storch, Chairman and CEO us. 90 614.1 518.8 18.4 1,424.00 43.1
90 SRA International Stanton Sloane, President and CEO us. 76 559.9 669.1 -16.3 1,540.70 36.3
91 Sevmash Nikolai Kalistratov, Director Russia NR 534.4 432.4 236 668 80
92 Fujitsu QSS?&‘!Z?E?%T‘&?;EE?“”* A Japan 95 533.4 442.7 205 5,028.20 106
93 Nammo Edgar Fossheim, President and CEO Norway 91 513.8 466 10.3 549.6 935
94 MMPP Salyut Yury Yeliseyev, Director Russia NR 4947 4442 1.4 521.3 949
95 Embraer Frederico Fleury Curado, President and CEO Brazil 92 480.4 530.1 -9.4 5,474.40 8.8
96 SRC/SRCTec Robert Roberts, President and CEQ us. NR 471 348.1 353 483 975
97 Israel Military Industries Avi Felder, President and CEOQ Israel 78 465.0 660 -29.5 500 93
98 Accenture William Green, Chairman and CEQ Ireland 98 453 400 133 21,580.00 21
99 M.C.Dean William Dean, President and CEO Us. NR 445.0 N/A N/A 642.5 875
100 Hyundai Rotem Yeo-Sung Lee, Executive Vice Chairman and CEO &z:_tg 97 407.9 415.2 -1.8 2,149.50 19

Source: Defense News research, August 2010. cTouHuk: nccnepoatnus Defense News
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AFEHTCTEO TEXHWHECKWXY NEPEBOACE

www.ttp-marines.ru

TeXHWYeCKe Nepesoibl

CYADCTROEHWE, BOODYAKEHWE, MIWWHOCTROEHWE,
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technical translation services
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mechanic and electric engineering
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RUSSIAN "

btk e EXPERIENCE & INNOVATION

Light multifunctional Ka-226T helicopter

» changeable special-purpose cabin modules

» gasy control at high maneuverability

« one of the safest and most eco-friendly in its class
« competitive load capacity and flight altitude

i >

Bld 2A, 2, Sokolnichesky Val, Moscow, 107113, Russia
Phone: +7 495 981 6373
Fax: +7 495 981 6395

E-mail: info @ rus-helicopters.com
www.rus-helicopters.ru







CEBEPO-3ANAAHAHA Ten.: +7 (812) 380-75-14; 320-23-90; 542-66-32
MPOMBILUNTEHHASY KOMINAHUA  www.solexspb.ru

CeBepo-3anagHas NpoMmbilUNeHHas KoMNaHus oduLyManbHbli npeacTaBuTens KomnaHu SOLEX

S O lex — 3TO pe3ynbTaT CANAHUA COBPEMEHHbIX TEXHONOMMIN CTAHKOCTPOEHMUA
ANoHUKM 1 3KOHOMUYEeCKKX npedepeHyni tora Kutas.

B cBA3K ¢ 3TUM cTaHKK Solex naxe npn CBOEMN CpaBHUTENbHO HEBbICOKOW CTOMMOCTYU 06na/1a|0T XapaKTepUCTUMKamMu BbICOKOTOYHbIX

o6pa6aTb|Bammmx LL€HTPOB. ﬂ,ame CTaHKM 3KOHOM-KNnacca UMerT TOYHOCTb 0,005 mm.

Mpun npoABMM¥EHUN HA pbiHOK Poccnn, KasaxcraHa, YkpauHbl 1 Benapycu ctaHKoB Solex 0CHOBHO ynop 1eNaeTcs Ha UCKTIoUNUTENbHYI0
HafEXHOCTb 060PYA0BaAHUA.

Bbicoyaiiliee Ka4yecTBO KOMMOHEHTOB, UCMOJb3yEMbIX B POU3BOACTBE CTAaHKOB, N03BO/SAET NPEAOCTABAATL FAPAHTUIO 3 rofa Ha BCIo
OCHOBHY!0 rpynny o6opyzoBaHus Solex.

3aBog, ﬂpOVI3BO,U,ﬂLL|,I/II7| CTaHKM Solex, ABNAETCA UCKNIOUYNTENBHO MHHOBALMOHHBIM I'IpOI/I3B0,D,CTBOM.TaK,,D,ﬂﬂ noAAepXaHnA NnoCToAHHOIo
TeMNepaTtypHoro pexmnma B Lexax 3aBoja, OTBeYalliMx 3a NPOU3BOACTBO LWNUHAENbHbIX Y3/10B, WUCMONb3YyeTCcA reotepmasnbHas
YCTaHOBKa, 3a/10XXeHHaA B OCHOBaHWe 3aBoja, B pe3ybTaTte KonebaHus Temnepartypbl COCTaBAAIOT BCEro 2 °C.

TaKue MHHOBALMOHHbIE PELIEHMA NII0C camoe coBpemMeHHoe 060pyaoBaHue (CTaHku ans wandoBku wnuHaenen rpmol KELLENBERGER
(lBenuapus), nopranbHble LEeHTPbI Ansi 06paboTku ctaHnH ZAYAR (Mcnanus), windosanbHble ctaHku FAVRETTO (Utanus), o6paboTka
KOPMYCHbIX eTaneil Ha cTaHKax hupmbl Starrageckert (LLIBeiapus)), MCnosb3yemoe B 60/bliUEN CTENEHN B @3pOKOCMIUYECKOW OTPaC/M
MUpa, AalT YETKOE Npe/CTaBeHNe O BbICOYaiLLeM KauyecTBe CTaHKOB Solex 1 NX CKNoUYNTENbHOW HaaéHOCTH.

B npoayKToBOIi MHeliKe Solex npeacTaBneHbl TOKapHble cTaHku ¢ YMY, BepTuKanbHblie U ropu3oHTanbHble 06pabaTtbiBaloLLMe LIEHTPSI,
nopTanbHo-hpe3epHble 1 KapycenbHO-TOKapHble CTaHKM.

S O lex is an integration of Japanese advanced technologies in machine tool
industry and economic preferences in southern China.

In this respect despite their relatively low cost Solex machines have the same characteristics as high-precision machining centres.

Even machines of economy class have precision rate of 0.005 mm.

When marketing Solex machines in Russia, Kazakhstan, Ukraine and Belarus, the company lays emphasis firmly on reliability of its
equipment.

The perfect quality of components applied in machines makes it possible to provide a three-year warranty on all Solex equipment.

The factory where Solex machines are manufactured applies innovative technologies only. Thus, the factory is provided with
geothermal installation to maintain temperature in manufacturing facilities where spindle assemblies are produced. Hence, the
temperature may vary just by 2°C.

Such innovative technologies together with advanced equipment (for instance, KELLENBERGER universal grinding machine for
spindles (Switzerland), ZAYAR machine tools for housing processing (Spain), FAVRETTO grinding machines (ltaly), STARRAGHECKEPT
machining centres for body parts (Switzerland)) applied mainly in aerospace industry may give a clear vision of superior quality of
Solex machines and their outstanding reliability.

Solex product line includes numerical control lathes, vertical and horizontal machining centres, milling and vertical turning and
boring lathes.



TOKapHo-KapycenbHble ctaHku cepum VNL. VNL1254H BEPTUKaNbHO-(hpe3epHbie obpabaTbiBaloLne LeHTpbl cepun VM.
VM1204H

wnnchoBanbHbIE CTAaHKMU ANs ChepuyecKkx NoBepXHOCTeN ropu3soHTanbHo-thpesepHble obpabaTbiBaiowme LeHTpbl cepun HM.
cepun SMG. SMG63H HM805SP
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