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B [lenaptameHTe BHELLHEIKO-
HOMMWYECKUX OTHOLLIEHWA;

B [lenaptrameHte mobunu-
3aLMOHHOM NOArOTOBKMU,
rpaxaaHcKoi 060poHbl, npe-
AynpexaeHns v IMKBUAALNN
upe3BblYaiiHbIX CUTyaLni;

B [lenaptameHTe NPOMbILL/IEH-
HOCTU 0BObIYHBIX BOOPYIKEHUI,
60enpunacos 1 cneuxnmmnm;

B [lenaprameHTe pasButus
060POHHO-NPOMBbILIIEHHOTO
KOMMNEKCa;

B [lenaptameHTe CUCTEMHOTO
aHanu3a cTpaTernyecKoro
NAaHNpPOBaHUA;

B [lenaptameHTe CyaoCTpou-
Te/IbHO NPOMbILIIEHHOCTU 1
MOPCKOI TEXHUKW;

B MYC P®; B IY MYC no CaHKT-
Metepbypry;
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B ®IYIM «PocobopoH3IKCNOPT»;
B npaBuTenbcTBe CaHkT-MeTep-

6ypra v JleHobnactu;
e B GepepanbHoi ciyxbe no
060pOHHOMY 3aKa3y;

® B /IHCTUTYTE NONUTUYECKOTO U
BOEHHOro aHanunsa,

e B DepepanbHoit cnyxbe no

BOEHHO-TEXHUYECKOMY COTPYA-

HUYeCTBY;

o B GepepanbHoi ciyxbe no
TEXHWYECKOMY U IKCMOPTHOMY
KOHTPONIO;

e B LleHTpe aHanm3a cTpateruin un

TEXHONOTUM;

® B AKagemum reonoanTUYecKmx

npobnem;
® B /IHCTUTYTE NOAUTUYECKOTO U
BOEHHOrO aHann3a;

® DYKOBOAMTENAM NpejnpuaTUn
poccuiickoro OIK; no kpyn-

HbIM OTpacneBbIM KOMNAaHNAM.
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Homep noanwvcaH B neyatb

11 AHBApPA 2010 roja

Tupax 12 000 3K3.

Penakuus He HeceT OTBETCTBEHHOCTU 3a
CoAepXaHne peKnamHbIX MaTepunanos.
MHeHu1e pefakLum MOXET He coBNaaaTh

C MHeHvem aBTopoB ny6aukauuii. Bce
peknamupyemble TOBapbl U yCnyrit noanexar
o6s3arensHon ceptudukaymnn.Npu ncnons-
30BaHMK matepuanos CCblIKa Ha UCTOYHUK
obs3arenbHa.



HTAVIM

NPOAEMOHCTPVPOBAT
MPEMbEP-MVHWCTPY PO
HOBEMLLVE
NOCTVXKEHWA ONK

8 pekabpa B paMKax BU3MTa Ha Ypan
Mpeacenatens NpaButensctea Poccuiickon
®epepaumnu Bnagumup MyTuH nocetmn
BbICTaBOYHbIN LleHTp HykHeTarnnbcKkoro

) MHCTUTYTa UCNbITaHNA MeTalNoB.
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CTPATETN

BHUMaHuI0 npembep-muHucTpa PO Gbinu
NpeAcTaBieHbl HATypHbIe 3KCMoHaTbl 060-
POHHOW NPOAYKLUMW B NaBUIbOHAX, @ Ha OT-
KPbITbIX NNOLWAAKax — HaTypHble eauHuLbI
TeXHUKU: TaHKK T-90A, T-90AK, 6oeBas ma-
W1Ha nogaaepku TaHkoB BMMT (OAO «HIMK
YpansaroH3aBoa»), 6oeBas MalluHa nexo-
Tl BMM-3, 6oesas malmHa gecaHta BM/,
npeacrasneHHaas OAO «KypranmaiizaBop»
(KoHuepH «TpaKTopHble 3aBoAbl»), GpoHe-
TpaHcnopTepbl Ap3aMacCKoro mMallMHOCTPO-
utensHoro 3aBoga (000 «BoeHHO-NPOMbiLL-
NIeHHas KomnaHus»). CNMCOK NpPOAYKLUM
aononHunu astomo6unu OAO «KamA3», OAO
«lllymepnnHCcKkUiA 3aBoa cneuymann3MpoBaH-
HbiX aBTomobunei», OAO «ABTOMOGUNbHbIN
3aBog «Ypan». Hoseiwee obGopyaosaHue
NpeAcTaBuAM B NaBUAbOHAX BbICTaBOYHO-
ro ueHtpa «OAO «HMNO «3InekTpomalumHax
(r. Yenaburck), OAO «Bonoroackuit onTuKo-
MeXaHWYeCcKunin 3aBoay.

Mocne poknaga reHepanbHOro AMpeKTopa
®KN «HTUWM» Banepus PyaeHko o rotos-
HOCTU NOAUFOHA K MPOBEAEHUIO LeMOHCTpa-

LIMOHHbIX NokKa3os, ana lpexcepatena [lpa-
BuTenbCcTBa Poccun Bnagumupa MNytuHa Gbina
npeAcTaBneHa AeMOHCTPALUMOHHAA nporpam-
Ma C y4acTMeM TEXHUKU, B KOTOPOI ¢ 6ONbLINM
3¢ dektom otpaboranu BMMT (6oesas matuu-
Ha NoAaepKKN TaHKOB), TaHK T-90 1 BMIT.

BusuT 8 nekabps 2009 roga — 310 BTOpoE No
cyeTy nocelieHne npembep-muHucTpom Bna-
anmmpom MytnHeim noanrona KM «HTUVM».
MepBoe cocrtosnocb B 2000 rogy, Korga
B.B. MyTuH npuexan Ha 2-10 YpanbCKyo Bbl-
CTaBKYy BOOPYKEHWUA, BOEHHON TEXHWKU W
6oenpunacos. Busut 2000 roaa cocroscs
yepesrog nocne Bbixoga Pacnopsxenus MNpa-
BuTeNnbCcTBa Poccuiickon ®epepauymu, nognu-
caHHoro Bnagumupom lMyTuHbIM, 0 co3aaHmm
BbICTABOYHOrO LeHTpa nog HwxHum Taru-
nom. IMEHHO OHO CTano OTNPaBHOW TOYKOM
Hayana CTpouTeNbCTBa YHWKANbHOrO BbICTa-
BOYHOrO Komnekca Poccum — HukHeTarunb-
CKOFO TOCYAApCTBEHHOTO [AEeMOHCTPaLMOH-
HO-BblcTaBoYHOro UeHTpa PKM «HTUNM».
3a 10 net cBOeW JeATeNbHOCTU 34ecb Mpo-
WK 19 BbICTABOK, U3 HUX 7 MEXAYHAPOAHbIX

HOBbIV OBOPOHHbIA 3AKA3 CTPATETUM | 01 | AHBAPbL 10

BbICTABOK BOOPYXEHWA W BOEHHOW TEXHUKM
(«RUSSIAN EXPO ARMS»), 5 MexayHapoaHbIX
BbICTABOK TEXHUYECKUX CPeAcTB 060POHbI 1
3awmtbl «OBOPOHA W 3ALLNTA» («RUSSIAN
DEFENCE EXPO»), 5 YpanbCKUX BbICTaBOK-
SPMapOoK eNe3HoA0POXKHOro, aBToMo6Ub-
HOro, CMeuuanbHOro TpaHcnopTa U AOPOX-
HO-CTPOWUTENbHON TexHWKn «Marucrpanby,
2 YpanbCKue NpoMbIlWNEHHbIe BbICTABKU-AP-
Mapku «Ypanllpom3Kcno». bbinn npoBeseHbl
13 LeneBbIx NoKa30B 06pa3L,0B BOOPYHEHUA
1N BOEHHOW TEXHWUKN MHOCTPAHHbIM 3aKa3uu-
Kam B uHTepecax npeanpuatii O60poHHO-
NPOMbILLIEHHOTO Komnnekca Poccum.

B nione 2010 roaa B BbICTABOYHOM LiEHTPE
pa3BepHeT cBo 3Kcnosuuymio VI-a Mexay-
HapofHas BbICTaBKa TEXHUYECKUX CPeAcTB
obopoHbl M 3awuTel «O6opoHa U 3alu-
Ta-2010». Oxupgaetca ydvactme He MeHee
300 npoMmbILLAeHHbIX NPeanpPUATUN-YYaCTHU-
KoB 13 Poccum, cTpaH BAKHEro U JanbHero
3apy6exbs.



STRATEGY

NTIIM SHOWS THE CUTTING EDGE OF DEFENCE INDUSTRY TO PRIME MINISTER

On the 8th of December, the Russian Federation Prime
Minister Vladimir Putin during his visit to Ural visited an
exhibition centre of the Nizhny Tagil Metal Testing In-
stitute (NTIIM). He could see full-scale defence indus-
try exhibits in the exhibition halls and full-scale units of
equipment such as T-90A, T-90AK tanks, BMPT Tank
Support Combat Vehicle by Research and Production
Corporation Uralvagonzavod (Ural Wagon Building
Plant), BMP-3 Infantry Fighting Vehicle, BMD Airborne
Combat Vehicle by Kurganmashzavod (Kurgan Machine
Building Plant, Tractor Plants Concern), armoured
troop carriers by Arzamas Machine Building Plant (Mil-
itary and Industrial Company) at the testing area. Pro-
duction list was also amplified with vehicles by KAMAZ,
Shumerlia Special Trucks Plant, and Ural Motor Plant.
The latest equipment was shown by Research and Pro-
duction Association Electromashina (Chelyabinsk) and
Vologodsky Optical-Mechanical Plant.

After the NTIIM director general Valery Rudenko re-
ported on the readiness of the testing area for shows,
Vladimir Putin was shown a demonstration programme
where warlike equipment such as BMPT Tank Support
Combat Vehicle, T-90 tank and BMP were the most at-
fractive.

That was the second time the Russian Prime Minister
visited the NTIIM testing area. The first visit took place
in 2000, when V. Putin came to the Second Ural Exhibi-
tion of Weapons, Military Equipment and Ammunition. It
happened a year after the Russian Federation Govern-
ment issued the order on the establishment of the Nizh-
ny Tagil exhibition centre signed by Vladimir Putin. The
order became a starting point for a unique Russian ex-
hibition complex named the NTIIM Governmental Dem-
onstration Exhibition Centre. For the last fen years of
its activity, there were organized nineteen exhibitions.
Among them are seven international weaponry and mil-
itary equipment exhibitions (RUSSIAN EXPO ARMS),
five international exhibitions of defence and protec-
tion technologies (RUSSIAN DEFENCE EXPO), five Ural
Fairs of railway, motor, special vehicles and road-build-
ing equipment Magistral, and two Ural Industrial Fairs
UralPromExpo. A total of 13 specific shows of weapon-
ry and military models have been organized for foreign
clients for the Russian defence entferprises benefit.

In July 2010 the VI International Exhibition of Defence
and Protection Technologies (RUSSIAN DEFENCE
EXP0-2010) will be held at the exhibition centre. At
least 300 foreign and Russian industrial enterprises
are expected to participate in this exhibition.
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CTPATETMN

«OlMNK POCCUN HE ABNIAETCA

“KOPPYNUMOHHbLIM BOJIOTOM” —

KOPPYNMUWNKO CKOPEE HALO NCKATb
B 3AKA3bIBAKOLWMNX CTPYKTYPAX...»

Muxaun bapa6aHoB
aHanuTtuk LleHtpa ACT
Mikhail Barabanov
AST Centre analyst

2009 roj CONPoBOXAanca GONbLIMM
Konuyectsom cobbituit B OMNMK Poccun
W Aan HOBYIO MULWY ANA pasmbiline-
HUI. C HEKOTOPbIMM U3 HUX Mbl MTONPO-
CUAN NOAENNUTLCA B MHTEPBbLIO HaLlemy
XypHany aHanutuka Llentpa ACT Mu-
xauna bapa6aHosa.

- Mwuxaun, TocobopoH3akas
3a nocnepHue NATb NeT BblpocC
BABOE, @ KOJIN4ECTBO NPOU3BOAU-
MOW NpoAyKUMU TONbKO napaert:
poccuiickuin OMK He cnpaBna-
eTcA c 3apjayeil pa3paboTku u
NOCTaBKU BOOPYXEHHbIM cujiaM
COBpEeMEHHbIX CUCTEM OPYXUA U
BOeHHOW TexHUKuU. KakoBbl npu-
YMHbI AAHHOIO ABNEHUA U O3Ha-
4YaeT JIn 3TO, YTO BOOPYKEHHbIe
CuNbl CTpaHbl YeM janblie, TeM
6onble 6yayT cHabxaTbcA 3apy-
6exHbiMK 06pa3uammn?

- KonunyectBo npou3BoaMmoOi npo-
AYKUMM KaK pa3 pacTeT, 1 0CTaTouHO
owyTumo. HaunHas ¢ 2008 rosa exe-
rofiHo ans Poccuinckom apmmm 3akyna-
erca no 63 TaHKa T-90A 1 300 eguHuny,
Nerkoi OpPOHETEXHWKK, paclIMpeHbl
3aKyMK1 aBTOTpaHCNopTa, HayaTo ce-
puiitHoe NpPOW3BOACTBO CaMoNeToB

Cy-34 un fAk-130, 6oeBbix BepToneToB Mu-28H
1 Ka-52, BO306HOB/IEHbI 3aKyNKW BEpPTONETOB
Mwu-8, HauaTbl NOCTaBKN PaKETHbIX KOMMIEKCOB
«Nckangep» n C-400, OLLYTYMO OXUBNEHME B KO-
pabnecTpoeHnmn, Ha4aTo cepuitHoe NPOM3BOACTBO
BPIMJ1 «CuHeBa» Temnom 16 paKeT B rog, B pesyb-
TaTe Yero Temrbl BbIMyCKa MEXKOHTVHEHTaNbHbIX
HannucTnyeckmx paket ans BM® n PBCH posepne-
Hbl NPaKTUYeCKM A0 TemnoB 30 paKeT B rog.
Takum 06pa3om, rOBOPUTH O «MAAEHUM BbINYyCKa
npoayKumm» 6e3ocHosartebHo. OCHOBHOM Npo-
6nemoii oTeyecTBeHHoro focob6opoH3aKasa oc-
TaeTCA TO, YTO OH OCTAETCA ABHO HELOCTaTOYHbIM
no o6bemy ANs MIAHOBOrO OCHALLEHWUA HOBOW
TEXHUKOMN CTOMb KPYMHbIX BOOPYKEHHBIX CUJ1, KaK
poccuiickme. Oco6eHHO 3TO 0YEBMAHO B OTHOLLIE-
HuM BBC 1 BoeHHoro kopabnectpoeHus. Mpopbis
B TEXHWYECKOM OcHalleHn BC MoweT Bbitb A0-
CTUIHYT TONbKO Npu yBenndenun FO3 B pasbl.
[pyroe aeno, 4to ecTb Npo6aembl B paspaboTke
1 B OCBOEHUWN CEPUINHOro NPOU3BOACTBA TEXHU-
KV HOBOTO MOKONEHMSA, CBA3AHHbIE KaK C 06Liei
TEXHOIOTMYECKON OTCTANOCTbIO OTEYECTBEHHOMO
OlK B page ceKTopoB., TaK 1 C NOCNEACTBUAMM
ANUTENBHOTO pa3Bana «0b0POHKM».
YTo KacaeTtcA MHOCTPAHHbBIX 3aKYMOK, TO COBep-
LWEeHHO OYEBWAHO, YTO OHU B POCCUMCKUX pea-
NINAX HE MOTYT 3aMEeHUTb BHYTPEHHee Npon3Boj-
CTBO U BO3MOXHbI TONbKO Ans 3(heKTMBHOro
MMNopTa AeiCTBUTENbHO LLeHHbIX TEXHONOTUN.

- 06wanA ctouMocTb NpoekTa «Mucrtpanb»
npesbicut 1 Mapa aoan. Ectb in Heobxoau-
MOCTb B MOKYNKe CTOJib J0pOroro Kopao6-
nAa? AaeKBaTHbI N 3aTpaTbl NOAy4YEeHHOMY
OT NOKYNKU Kopabnsa adpdekry? Kakum 06-
pa3oM pa3BUBAIOTCA B 3TOM HanpaB/ieHUn
oTeyecTBeHHble pa3paboTku?

— [lymaetca, yto 3ates c 3akynkon «MwucTpa-
Nf» HOCUT TNaBHbIM 06pPa3oM MOAUTUYECKUI
xapaKkTep, a Co CTOpPOHbl (hnota 3auHTepeco-
BaHHOCTb B 3TOM NpUOGPeTEHUN 3aKmoyaeTcs
B CTPEM/IEHUM TaKUM NyTeM (3aKNI0YEHUA «MO-
JIUTVYECKU MOTUBMPOBAHHOTO» KOHTPaKTa) no-
JY4UTb [OMONHUTENbHbIE CBEPXOIOAKETHbIE ac-
CUTHOB@HMA Ha 3TOT Kopabnb u 060NTM Tem
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CaMbiM XPOHMYECKOE HeaoduHAHCMpOBaHME
OTEYECTBEHHOIO BOEHHOr0 KopabnectpoeHus
no I03. lMoa 3TMm yrnom M Hago paccmartpu-
BaTb 3TOT Bonpoc. Kakue Gbl HU BblIM OTeyec-
TBEHHble Pa3paboTKu B AAHHOM HanpasieHuu,
OHY B 11060OM clyyae HecnocoBHbI NONYYUTb 0-
cTaTtouHoe hMHaHCMpOBaHWe ANA peanu3aLmu.
A Ha NOAUTUYECKU MOTMBMPOBAHHbBIA UMNOPT
JEHbIW HbIHElWHssA BNacTb AaBath rotosa. Bon-
POCbI NONE3HOCTU U HEOBXOAMMOCTU 3TOTO KO-
pabnsn ans BM® PO 1 ero 60eBbix KayecTs 34ecb
rny6oKO TpeTbecTeneHHbl.

- Bot yxxe nonroaa opuumnanbHo cyuect-
ByeT O6beAuHEHHAA CcyAOCTPOUTENbHAA
Kopnopauua. Hackonbko 3¢dekTuBHa
paborta HoBoW cTpykTypbl? CywecrBeH-
Hbl IW U3MEHEHUA OT ee NPUCYTCTBUA HA
pbiHke OMK Poccun?

— lMoka yto Kak ot OCK, Ttak 1 ot OAK HuKaKoro
addekTa He BUAHO, KpOMe CO3faHMA BIOPOKPa-
TUYECKOro HaACTPOeYHOro annapara 1 pocta aa-
MWUHUCTPATUBHbIX PACXOA0B, C BbIMYCKOM BCAKOTO
poaa BymMaxHbIX «MAaHOB» W «cTpateruii». CKo-
pee Bcero, cama mogenb co3gaHua OAK n OCK
ABNAETCA BO MHOTOM MOPOYHOM, KBEPXYLLEYHOW»
1 OTOPBAHHOM OT 3KOHOMUYECKUX peanui.

- BMC CLUA akTuBHO BbiCTynaloT 3a oc-
HaueHue ¢noTta 6€CNUNOTHBLIM OpYXKUEM,
NpU 3TOM CCbIJIafACb Ha MJIaHbl KaK OTHO-
CUTeNbHO BO3JYWHbIX 6eCNUJIOTHUKOB,
TaK MU aBTOHOMHbIX MOABOAHbIX annapa-
ToB? HacKo/ibKO 3TU njlaHbl COOTHOCUMbI
¢ ¢notom Poccun? Kakywo ponb 6ecnu-
JIOTHUKM urpaioT cenvac?

— BMC CLLUA camu noKa Toxe B peanbHOCTU He
TaK Y¥ MHOTO MPOABUHYNUCH B NPAKTUYECKOM
ocHaleHumn BIJA, HecmoTps Ha 6onblioe Ko-
NINYECTBO OCYLL,eCTBAAEMbIX Nporpamm. Pasyme-
eTcs, POCCUNCKUIA HNOT TOXE AOMKEH aKTUBHO
paboTtaTb B JaHHOM HanpaBieHWUW, HO BbICKa-
HeM MHeHue, 4To 310 Anss BM® PO ceivac He
CaMblii apXMHACYLLHbIA BOMPOC NO CPaBHEHUIO
C NpOJOMKAWMMIUCA Aerpajauunen n cokpa-
LeHWeM YUCNEHHOCTU KopabenbHOro cocTasa.



Ham noka HyHo 6onblie aymaTb O «lax»,
a He 0 «WKemuyre.

- B ycnoBuax ¢puHaHcoBoro Kpusuca
rpaxapaHcKoe Npou3BOACTBO Ha npej-
npuatnax OMK cokpatunocb ¢ 40 po
30%. KakuM o6pa3om 310 NoBNUAET Ha
nepepacnpepesjieHne cpeicTB 1 obuee
CcoCTOAHWE NPOM3BOAUMON NPOAYKLMU
060POHHOIr0 U BOEHHOr0 Ha3HaYeHUA?
— JTO NOBAMAET CepPbe3HO, MOCKONbKY NOKa
4To B peanbHoOCTM orpaHuyeHHbin 03
(K TOMy e C HM3KON HOpMOIi NpubbINK) He
crocobeH obecneuntb 3arpysky U BbIKM-
BaHWe OONbWKHCTBA NPEANnpUATUIA  OTe-
yectBeHHoro OfK, a 3KcnopTHbie 06OpPOH-
Hble KOHTPaKTbl HECTAOWAbHBI, U K TOMY Xe
4acCTb KPUTUYECKWX NpeanpuAaTuiA 3Kcnop-

TOM BOOGLLE He 3aHMMaeTcs. [loaTomy nage-
HWe rpa)AaHCKoro NPou3BOACTBA CEPbE3HO
YXYALIAET NONOXEHNE MHOTUX NPeLnpUsTUii
OMK, cTaBs ux nepep yrpo3oi 6aHKpoOTCTBa.
Ewe oaMH acnekT — 4yacTb NpeanpuAaTA He-
136eXKHO BGYAeT NbITaTbCA NEPeNoXuTb CBOU
yObITKU B KOMMEPYECKOM CEKTOpE Ha BOEH-
Hblii, B3BUHYMBAs LieHbl HA 0BOPOHHYIO Npo-
AYKLMIO.

- HekoTopble aHaNUTUKU CKAOHHbI
cyutatb, yto OMNK ABnAerca Koppyn-
LUOHHbIM 6onotoM. CornacHbl i Bl ¢
AaHHOM Toukon 3peHuna? Kakum obpa-
30M MOXXHO M3MEHUTb CyLLeCTBYIOLLYIO
cxeMy noJiydeHUA U pacnpepaesieHUA
Foco6opoH3akasa?

STRATEGY

— OIK Poccun He aBnsetca «KOppynLMOH-
HbIM 6ONOTOM» — KOPPYNUMIO CKOpee Hamo
MCKaTb B 3aKasblBawLWMX CTPyKTypax. Mpo-
6nembl cobcTBeHHo OMK He CToNbKO B KOp-
pynuuu, CKOMbKO B €ro HeAoCTaTOYHOM
3D PEKTUBHOCTM B TEXHUYECKOM U IKOHOMU-
yecKoMm acnekTax (B cuny MHormx axkTopos).
Mo3tomy peopraHu3auusa cxem O3 u 3aka-
3bIBAOWMX CTPYKTYP BPAA NN TaK YK CUNBHO
1 paguKanbHO OTPa3UTCs Ha PYHKLMOHMPO-
BaHuu OMNK B uenom un peleHnmn dpyHaameH-
TanbHbix npobnem OIK. HepocratouHas
3(h(EKTUBHOCTb U KOPPYMMUPOBAHHOCTL 3a-
Ka3blBaKOLWMX CTPYKTYP — 3TO Wb OAHA U3
MHorux npo6nem OMK, Ho, Ha Haw B3rnsag,
He KYeBas.

«THE RUSSIAN DEFENCE-INDUSTRIAL COMPLEX IS NOT A “CORRUPT SWAMP” AT ALL.
ONE HAS TO SEARCH FOR CORRUPTION AMONG ORGANIZATIONS, FORMING AN ORDER»

The year 2009 was the year of changes and different
events in the Russian defence industry and gave some
food for thought. Mikhail Barabanov, AST Centre ana-
lyst kindly agreed to share some of his considerations in
the interview for our magazine.

- Mr. Barabanov, the Russian Government De-
fence Order has doubled during the last five
years, but quantity of manufactured products
still decreases: the Russian Defence-Industrial
Complex fails to develop and to deliver advanced
weapon systems and military equipment for the
Russian armed forces. What are the reasons for
such conditions? Does that mean that the Rus-
sian armed forces will be further equipped with
foreign weaponry?

- Quite the opposite, quantity of manufactured prod-
ucts has increased significantly. Since 2008 the Rus-
sian Army annually buys 63 T-90A tanks and 300 light-
weight armour units. Mofor fransport purchase has
extended, mass production of SU-34, Yak -130 aircrafts
and Mi-28H and Ka-52 military helicopters has started,
purchase of Mi-8 helicopters has renewed, purchase of
Iskander and C-400 missile systems has started. At the
field of shipbuilding one can observe a significant takeoff.
Mass production of Sineva submarine-launched ballis-
tic missiles has started at a production rate of 16 missiles
per year. As a result, the production rafe for interconti-
nental ballistic missiles for the Russian Navy and Strate-
gic Missile Forces reaches the rate of 30 missiles per year.
Thereby, that is groundless to say there is a “decrease
of product manufacturing rate”. The main problem of
the Russian Government Defence Order is that its vol-
ume remains insufficient for systematically equipping
such large-scale armed forces as Russian with new ma-
terial. It is especially obvious for Air Forces and military
shipbuilding. A breakthrough in the armed forces ma-
teriel can be reached only by a significant increase of
the Government Order volume. It's another matter, that
there are some problems with mass production of ad-
vanced materiel which are correlated both with gen-
eral technological backwardness of the Russian De-
fence-Industrial Complex at its different branches and
with a long period of defence industry collapse results.
Considering foreign items purchase, it is absolutely ob-
vious that in the actual Russian life these items cannot
replace domestic production and can be used only for
efficient import of really valuable materiel.

- Total cost of the Mistral helicopter carrier will
equal more than $1 milliard. Is there a necessi-
ty to buy such an expensive ship? Are the costs
identical to the effect from the purchased ship?
How does the Russian engineering develop in
this direction?

- | think the idea of Mistral purchase has a political na-
ture. As for the navy, it is interested in such a purchase
as it gets an opportunity fo enter into a “politically mo-
tivated” contract and fo get additional super-budget as-
signments for this ship, necessary to overcome a sys-
tematic underfunding of Russian military shipbuilding
according to the Russian Government Defence Order.
This is the way to consider the issue. No matter what are
the Russian developments in this direction, there is no
way to get enough finances to perform any new proj-
ects. However, current authorities are ready to finance
a politically motivated import. Practicality, necessity
and combat characteristics of this ship for the Russian
Navy are insignificant.

- The United Shipbuilding Corporation (USC) for-
mally exists for six months already. How efficient
is the performance of this new organization? Are
the changes caused by its presence on the Rus-
sian defence market significant?

- So far there is no effect observed both from the Unit-
ed Shipbuilding Corporation and from the United Air-
craft Building Corporation, except the creation of a bu-
reaucratic sub-structural machinery, administrative
cost increase and different red-tape issuing of so called
“plans” and “strategies. Probably, the model of the Unit-
ed Shipbuilding Corporation and the United Aircraft
Building Corporation is a vicious model, which is shal-
low and far from the economic reality.

- The US Navy aggressively supports equipment
of the US Navy with remotely controlled armor,
referring to the plans considering both remote-
ly piloted aircrafts and autonomous submarine
devices. How do these plans correspond with the
Russian Navy? What is the role of remotely con-
trolled devices today?

- In fact, the US Navy is not as successful in a field of
practical equipment for remotely controlled aircrafts as
one can think, in spite of a huge amount of performed
programs. Certainly, the Russian Navy also has to work

hard upon this defence industry field, but, let us say, this
particular issue is not one of the barest necessities for
the Russian Navy in comparison with continuing degra-
dation and strength decrease of the naval troops. Now,
it is better for us to think of food for our soldiers, not of
gold and diamonds.

- Under conditions of the financial meltdown
civil production has decreased from 40% to
30%. How will this fact influence financial redis-
tribution and general state of manufactured de-
fence and military production?

- That will have a considerable impact, because the
Russian Government Order for Defence is limited and
has low profit standards. It can not provide workload
necessary for the Russian defence industry enterpris-
es majority survival. Export defence contracts are un-
stable, and moreover, some of troubled enterprises do
not have export contracts at all. Thereby the decrease
in civil production significantly worsens conditions of
some defence enterprises which are now close fo bank-
ruptcy. There is one more aspect: a part of defence en-
terprises will inevitably try to shift their commercial
sector losses to a military one, skyrocketing prices for
the defence production.

- Some analysts incline to believe that the Rus-
sian Defence-Industrial Complex is a corrupt
swamp. Do you agree with such an opinion? How
can we change the current receiving and distri-
bution pattern of the Russian Government De-
fence Order?

- The Russian Defence-Industrial Complex is not a
“corrupt swamp” at all. One has to search for corrup-
fion among organizations, forming an order. The de-
fence industry suffers not as mush from corruption, as
from its insufficient technical and economical efficien-
cy under different circumstances. Therefore reorgani-
zation of the Government Defence Order patterns and
ordering organizations can not significantly and radi-
cally change Defence-Industrial Complex functioning.
Scanty efficiency and ordering organizations corrup-
tion seem to be one among many other defence indus-
try problems, but not the key ones.
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BOEHHOE CYAOCTPOEHWE

Wropb FOpbIHWH, NPe3UAEHT - HayYHbI

pykosogutens ®IYMN LUHUW KM «TpomeTeit»,

akagemuk PAH

Anekcei OpblLeHKO, reHepanbHblil AUPEKTOP
Oryn UHUM KM «lpomeTeit», aoktop
TeXHUYEeCKUX HayK

MpoKaTHbIN cTaH AN M3rotoBaeHns TuTaHoBbix Naut | Rolling mill for titanium plate production

TUTAH — KOHCTPYKLIMOHHbBIN MATEPWUAJ
ANA CYAOCTPOEHUA N ATOMHOW 3HEPTETUKN

Poccus — MUpOBOIA naep TUTAHOBOM OTpac-
7, B Pa3BUTUM KOTOPOI aKTUBHOE yyacTue
npuHumaetr OrYN UHUN KM «Mpometenx.
Oryn UHNN KM «MpomeTeit» Bnepsble B MU-
POBOi NPaKTUKE UHULMMPOBAN NPUMEHEeHMe
TUTAHOBbLIX CMNAaBOB B KauyecTBe marepua-
JI0B 111 MOPCKOW TEXHUKU Kak obnafaroLmux
YHUKabHbIM KOMMIEKCOM CBOWCTB — BbICO-
KOW YAeNbHOW MPOYHOCTbIO, HEMArHWTHOC-
TbI0 W BbICOKOW KOPPO3MOHHOW CTOMKOCTbIO
B MOPCKOW Boje.

BaxHeW MM 3Tanom Ans UHCTUTYTa ABUAUCH
pa3paboTku B 061acTi CO3AaAHMUA MOPCKUX
TUTAHOBbLIX CMNaBoB. Ha ocHoBe M3yyeHus
ocobeHHocTel cBoiicTe TuTaHa Oryn LUHUN
KM «MpomeTeit» paspaboTaHa cneumanbHas
Teopus NerupoBaHus 1 TEPMONIACTUYECKON
06paboTkM Ha ocHoBe (hU3MYeCKOro B3aw-
MOJeiCTBUA NETVMPYIOLMX 3N1EMEHTOB B Npe-
aenax anba 1 ncesgo-anbda TBepAbIX pac-
TBOPOB TUTAHA.

OnpeaeneHa 1 HayyHo o6ocHoBaHa 061acTb
COCTAaBOB MOPCKUX TUTAHOBbLIX CMIaBOB MO
anioMMHUEBOMY U MONMOLEHOBOMY 3KBU-
BafleHTaM Npy ONTUMaNbHOM NervpoBaHUm

3NeMeHTaMM BHeAPEHUA 1 3aMelleHns, npu
aaauMTMBHOM ynpoyHeHuwn MY Kpucrannu-
yecKon pelleTkn, obecneynBaioLMX BbiCO-
Kue CBOWCTBA CNiaBoB, B TOM YuC/e U CBa-
p1BaemMoCTb.

Ha ocHoBe 3TOW Teopuu co3faHa cepus
Cneunann3vpoBaHHbIX TUTAHOBBIX CMIABOB:
— KopnycHbix — 1T-3B, 17, 5B, 37
C BbICOKVM YPOBHEM NPOYHOCTH;

— mawmHocTpoutenbHbix — MT-3M,

MT-3B, 19;

— ANA aTOMHON 3HepreTnkn — MT-1M,
NnT-7M, NT-3B, 27;

— [N1s CBapoYHbIX pabor — MT-1M, 2B,
MT-7Mcs.

MprmeHeHWe TUTaHa B CYAOCTPOEHWUM NONo-
HWUNO HAYaNo KapAMHANLHOW nepecTpont-
KW TUTHOBOW WHAYCTPUM B CTpaHe, Halie-
NUB ee Ha obecrneyeHne CyfoCTPOUTENLHON
NPOMbILLIEHHOCTH KpynHora6apuTHbIMM
nonydabpukaramu. 310 Pe3Ko NPOABUHY-
N0 Brepej 3apoXAaloLLylocs OTeYeCTBeH-
Hylo meTannypruto TutaHa. CosgaHa HoBas
MeTanaypruyeckas otpacib no Npou3BOA-
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CTBY TUTAHOBbIX CIUTKOB W nonycabpuka-
TOB Pa3NNYHOro BMAA U Ha3HayeHUs, Ko-
Topas Bonnotunacb Ha OAO «Kopnopauus
BCMMNO-ABVNCMA, OAO «CeBepcTanb», OAO
«Mxopckue 3aBopbl», ®IYM «locynap-
CTBEHHbI O6yxoBCKUit 3aBoA», OAO «Pycb-
noNNMET».

Ha Bcex 3tanax CTaHOBNEHWA W pa3BUTUA
YHWKaNnbHOro TUTaHOBOr0 MeTannypruyecKo-
ro komnnekca ®ryn UHNN KM «Mpometein»
ABNAETCA HENOCPEeACTBEHHBIM YYaCTHUKOM
pa3paboToK, Kak B Ha4anbHOM CTaguu npo-
M3BO/CTBA, TAK 1 NO HacToALLee Bpems.

Mpu yyactum ®YN UHAN KM «Mpometen»
Ha NpeanpuATMAX  YCOBEPLUEHCTBOBAHbI
MHOTME TEXHONOrMYeCcK1e NpoLecchl Npoums-
BOACTBA TUTaHOBbIX nonythabpukaros. Oco-
60e BHMMaHWE YAeNseTcA Npou3BOACTBY
rONI0OBHOrO NpoLiecca TeXHONOMMUN — U3rOTOB-
NEeHUI0 CIUTKOB TUTAHOBBIX CMIABOB W LUMX-
TOBbIM Matepuanam, KoTopble 3aKnajbiBaoT
KayecTBO BCEMN BbIMYCKAEMON NPOAYKL M.

B HacToAwee Bpems TUTaHOBasA MPOMbILL-
NIEHHOCTb NocTaBnseT nonycdabpukatsl Wu-
POKOro COpTameHTa, B1AA U Ha3HavyeHus.



MPON3BOACTBO TUTAHOBbIX CJIUTKOB

B ocHoBe Bcero npon3sofCcTBa TUTAHA NEXUT
NPOV3BOACTBO TUTAHOBbLIX CAUTKOB. Vmeto-
weeca obopynoBaHMWe MNO3BONSET NPOU3-
BOAUTb TOBapHble CAUTKWU [JMAMETPOM [0
1150 mm, maccort ao 10 TOHH, nocTaBnse-
MbIX B MexaHUyecku 06paboTaHHOM cocTos-
HUW, C NePCNEKTUBON U3rOTOBNEHUSA CIUTKOB
maccoin go 18 ToHH. O6bem npousBoacTea
TMTaHa B ciuTKax (cepeanHa 90-X rofo.)
coctanan 100 Tbic. B rog. CanTku Kpyrno-
ro CeyeHus noiy4alT METOAOM ABOMHOro
M TPOMHOrO BaKyyMHO-AYroBoro nepenna-
Ba PacxoAyemoro 3M1eKTpoAaa, nony4aemoro
METOAOM MONYHENPepbIBHOrO MOPLUOHHO-
ro 3KCTPYAVMPOBAHWSA WNXTOBbIX MaTepranos
Ha BEPTUKANbHbIX TMAPaBANYECKUX Npeccax
ycunmem 10 TbiC. TOHH. B KayecTBe WHXTOBbLIX
marepuanoB UCMONb3YITCA: ry6yaTbiil TUTaH,
M3MefibYeHHble BO3BpaTHble OTXOAbl, Aura-
Typbl, YACTble MeTannbl, nojBeprawLiecs
100% BxopHOMY KOHTponto. AsTomatuyec-
KOe ynpasfeHue npoueccoM MiaBKU B Ba-
KYYMHO-ZlyroBbIX Neyax no cneunanbHo pas-
paboTaHHbIM Mporpammam obecnedyvBaet
MUHUMW3aUNI0 NMKBALMOHHON HEOZHOPOA-
HOCTU C/IUTKOB.

MPON3BOACTBO MJIOCKOr0 NPOKATA

Homenknatypa nnockux nonydabpuxaros
pasHoobpasHa, 3T0: AWUCTbI TOMLMHOWM OT
0,3 ao 10,0 mm; nantbl — oT 12 go 160 mm,
wrpuHon — ot 500 go 2500 mm, AANHOW OT
1500 go 9500 mm, maccor o 5300 kr; py-
NoHbl — 0T 1,5 no 3,5 mm; neHta — ot 0,45 o
1 mm, wrpuncel — ot 0,5 Ao 3,5 Mmm, donbra
— 0,05 no 0,08 mm. lnockur npokar nony-
4alT C pernameHTMPOBaHHON CTPYKTYPOW 1

TuTaHoBbIE CAUTKKN
Titanium ingots

TEKCTYPON HEMOCPeACTBEHHO U3 LUANHAPU-
YECKUX C/IMTKOB Macco 10 8 TOHH. YaaneHue
ra3oHaChILEHHOTO C/10si C MOBEPXHOCTM Mpo-
Kata npou3BOAWUTCA TpaBlEHWEM, AN 4Yero
MMEETCA COOTBETCTBYIOlee 060pya0BaHMeE.

MPOU3BOACTBO BUNNETOB (KOBAHbIX LU~
JINHAPUYECKUX 3ATOTOBOK)

Hapsgy ¢ KpynHorabapuTHbIM NpOKaToM U
WTAaMNOBKaMU ANS CYAOCTPOEHUS UCMONb3Y-
I0TCA NPYTKU, NPOdUAN, WTAMMNOBKM, TPY6bI
(TpybHble 3aroToBKM), Nonyyaemble U3 Gun-
netos, gnametrpom ot 130 go 350 mm. Pa3-
pabotaHHble  TEXHONOrMYECKUEe  CXembl
npou3BoacTBa 6UNETOB B COYETAHNUM C per-
nameHTMpoBaHHoN pedopmauven B B —
u (o+B)-06nactax no3sonsOT Nonyyats Gun-
NeTbl BbICOKOrO KayecTsa.

MMPON3BOACTBO KATAHbIX

1 KOBAHbIX KONEL

KoBaHble 1 LeNbHOKaTaHble KoMblia M3 BCex
TUTAHOBbIX CMAABOB LWIMPOKO MPUMEHAIOTCA
B aBuauuu, CyAOCTPOEHUU, MalIMHOCTpoe-
HAW 1 APYrMX OTPacifX NPOMbILWAEHHOCTU.
KonbliepackaTHOM CTaH MMeET BO3MOXKHOCTb
M3roTaBiMBaTh KOMblLia C HapyXHbIM Aua-
MeTpom Ao 3000 mm, BbicoToi Ao 400 mMm
maccor fo 1500 kr. Konbua nocraBastoT
nocne MexaHuyeckoit 06paboTku u ynsTpa-
3BYKOBOTO KOHTPONS.

NPOU3BOACTBO LUITAMMNOBAHHbIX
NMOKOBOK

[na u3rotoBneHns cnsiboB B 3aKPbITbIX
WTamMnax, a TaKiKe LWTamMnoBOK pasnuu-
HOW KOHMUrypauuu 1 Ha3HaYeHWUs B LWK-
POKOM Anana3oHe reoMeTpUYecKWX pas-

ny6okoBoaHbI annapat «Pycb»
Steam generator piping system

DEFENCE SHIPBUILDING

MepoB C naowagbio npoekuun ot 100 go
35 TbiC. KB. CM U3 TUTAHOBbLIX CM/1aBOB NPK-
MEHAETCA Camblil MOLLHbIA B MUpPe T1apas-
NNYECKUA npecc ycunnem 75 TbiC. TOHH,
OCHALLEHHbI KOMMbIOTEPHbIMK  CUCTEMa-
MW ynpasieHuAa npoLeccamy LWTaMnoBKK,
o6ecneynBalLLMMN  3aJlaHHYI0  CKOPOCTb
ABWXEHWA lWTamna W 3ajaHHble ycunua
npeccoBaHua. Ha KOBOYHbIX rnapasanyec-
KWUX mpeccax ycunmem 6 TbiC. TOHH CnAbbl
“3roTaBnMBaloT MeTofoM cBobopHown (oT-
KPbITO) KOBKW ANA UX AanbHeuwei nepe-
paboTKM Ha NPOKaTHbIX CTaHax.

PaspabotaHHble OTYN LHUN KM «Mpome-
Tel» MOPCKWE TWTaHOBble CMiaBbl U Mo-
nydabpuKkatbl M3 HWUX MO3BOAMAM CO3AaTh
BMepBble B MUPe YHUKabHble 06pasubl ry-
GOKOBOAHON TEXHUKU B LLENbHOTUTAHOBOM
WCMONHEHUW ANA OCBOEHUA rNy6uH mupo-
Boro okeara. ®rYMN UHNW KM «Mpometen»
BefeT paboTbl Mo paspaboTke U TexHono-
TMYECKOMY COMPOBOXAEHWIO, HayuMHas oT
MONYYEHUA WCXOAHBIX CIUTKOB TUTaHOBbIX
CNNaBOB [0 BbiMyCKa KOHKPETHOro BMAA No-
nydabpukata, a 3aTeM U3roTOBNEHNA U3je-
nnsa. COBMECTHO C PAAOM MPOMbILLUAEHHbBIX
npeanpuatuin @ryn UHNU KM «Mpometeit»
0CBOEHO NpPOM3BOACTBO nonydabpuKaTos u
M38ennin MalMHOCTPOUTENBHOTO U 3Hepre-
TUYECKOr0 Ha3HayeHus.

TuTaHOBbIE CMNNABbl TaKXKe LUMPOKO MUCMONb-
30BaHbl 1 UICMNOMb3YIOTCA B Pa3NNYHbIX CUCTE-
mMax u 06opyaoBaHUU: cucTeMbl 3a6OpTHOM
BOAbl, MaporeHepatopbl, TypbuHHas ycTa-
HOBKa, TennoobmeHHoe 06opyaoBaHue, ABU-
XuUTenbHbIM Komnnekc, FAC, pynm n 1.4.
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BOEHHOE CYAOCTPOEHWE

BHeapeHue TUTAHOBbIX CNAABOB B KOHCTPYK-
LMI0 TPAHCMOPTHbIX NaporeHepaTopoB No3-
BO/INNO PEeWUTb OAHY M3 CaMbIX CNOXHbIX
npobnem HaAEKHOCTM aTOMHOW 3HepreTu-
YecKoii ycTaHOBKU. Tpy6Hble cMCTEMbI U3 He-
pXaBelLen cTannm TepPANM repmMeTUYHOCTb
nocne 1500 yacos aKcnayarauunu.

Fny6oKune TeopeTnyeckme M 3IKCMEpUMeH-
TaNbHble WCCNefOBAHNA KUHETUKW OKuUcCne-
HUA W pereHepaunMn 3alMTHbIX OKUCHbIX
NNEHOK Ha TUTaHe W ero CBapHbIX U pe3bbo-
BbIX COEANHEHUNAX, TEPMOANHAMUKY HABOAO-
poXu1BaHuUs 1 Npobaem NPOYHOCTU Aanu oc-
HOBaHue 06 13roTOBNEHWUN TPYBHBIX CUCTEM
Ml 13 TUTaHOBbLIX CNNABOB.

3a nepuop OT Hayana NPOM3BOACTBA CEPUNA-
Hbix NI o HacTosALwero BpeMeHn M3roTos-
NeHo 1 6biNo B 3KCnayaTauum okono 5800
eflMH1L, B TOM Yncie AN aTOMHbIX Ief0KO-
nos. [Mpu aTom pecypc 3Kcnayataymm jocTur
120-150 TbiC. YacoB, B HEKOTOPbIX CAyvasax
170 TbIC. YaCoB.

OCHOBHOM NPOM3BOANTENb BbICOKOKAYeCT-
BEHHbIX XOMOAHOKATaHbIX TUTAHOBBIX TPYO
ANS HYXKA aTOMHON 3HEPreTuKu U CyaocTpo-
eHns P® — Hukononbckuii «HOKHOTPYOHbI
3aBO/» HaX0AWTCA Ha TEPPUTOPUUN YKpaUHBI.
imes B BUAY HEOOBXOAMMOCTb BOCCTAHOB-
NeHnAa NpoOM3BOACTBA 3TUX CTpaTermyeckmx
matepuanos Ha Tepputopun Poccuum, ®IYM
LHUN KM «MpomeTein» BbICTYNUN C MHULM-
aTMBOI OCBOEHMA NPOM3BOACTBA YKA3aHHOM
npoayKumu Ha 3asogax OAO «MC3» (r. Inek-
TpocTtans) u OAO «4M3» (r. Fnasos) Fockop-
nopauumn «TB3J1».

JleToHaUMOHHOE HanbleHne

Detonation spraying

B TeueHuWe Tpex NeT Ha 3TUX 3aBOAaxX Npu Ha-
YYHO-TEXHUYECKOM COMPOBOXAEHUMN CO CTO-
poHbl OIYMN LHUN KM «lMpomeTein» 0cBOEHO
NPOM3BOACTBO XONOAHOAE(DOPMUPOBAHHBIX
TUTAHOBbLIX TPY6 Pa3MYHOTO HasHauyeHus
AVNAMETPOM OT 8 10 79 MM, BeayTcs paboTbl
Mo 0CBOEHUIO NPoM3BOACTBA TPY6 GonbLIOro
avametpa (1o 300 Mm), a TakKe opebpeHHbIX
Tpy6 Ans BbICOKO3((hEKTUBHBIX NaporeHepu-
PYIOLLMX YCTAHOBOK HOBOTO MOKONEHUS.
LInpoKkoe Mcnonb3oBaHWe TUTAHOBLIX Cha-
BOB B MallMHOCTpoUTENbHOM 060pyL0Ba-
HWM, B YaCTHOCTM B CYJ0BOM MalUMHOCTPOE-
HUW, CAEPKUBAETCA HU3KUMU NPUPOSHBLIMU
TPUGOTEXHUYECKMMMN XapaKTEPUCTUKAMM TU-
TaHa. PelieHve npobnemsbl NpUMEHeHNUs Th-
TaHa B NOABWXHbIX COEAMHEHUAX OCYLLecT-
Bnanocb B PryN «UHUN KM «lpometein»
nyTem paspaboTKU Pa3nyHbIX METOAOB Ha-
HeCEeHWs NOKPbITUIA Ha NOBEPXHOCTb TUTaHa,
BbiGOpa aAHTUMPUKLMOHHBIX MaTepuanos
ANs nap TpeHus, nposeaeHuem nabopartop-
HbIX U HATYpPHbIX UCMbITAHUI Y3N0B TPEHUSA
MallWH 1 MeXaHM3MOB.

3alMTHbIE MOKPLITUS NPU TEPMUYECKOM U
MUKPOJYrOBOM OKCUAMPOBaHMU obecne-
4YMBalOT BO3MOXHOCTb MCMONb30BaHUA B
KOHCTPYKLUMM pa3HOpPOAHbIX MaTepuanos
6€3 BO3HUKHOBEHUA 3NEKTPOXUMUYECKON
Koppo3uu.

AHTUDPVKUMOHHbBIE MOKPLITUS ANA nap Tpe-
HUA U3 TUTAHOBbLIX MaTepuanoB CO3AaloT-
CA MpY UCMNONb30BAHUM CMELMANbHbIX Tex-
HOMOMUIA  TEPMUYECKOTO  OKCUAMPOBAHUA,
AETOHALMOHHOTO  HamMbleHNs,, aproHOAyro-
BOM M NNa3MeHHOW HannaBKW Ha TUTAHOBblE
CNNaBbl. DNEKTPOXMMUYECKOE NernpoBaHme
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NOBEPXHOCTW TUTaHa U ero CnnaBoB cCreum-
anbHo nofobpaHHbIMM okncnamm (RuO,, Cr20,,
TiO, n ap.) obecneuynBaeT HOBble CBOIICTBA
KOTOpblE  TPAAMLIMOHHBLIMU
cnoco6amu NonyynTb Henb3A.
CBapKa — OAMH 13 OCHOBHbIX TEXHONOTUYEC-
KWX NPOLLECCOB NP1 U3rOTOBAEHNN KOHCTPYK-
umn. YN UHUK KM «lpomeTeii» asnaetcs
nmaepom B 06nacTi pa3paboThi CBAPOUHbIX
marepuanos, TexHoNnorMM 1 06opyaoBaHus
NPUMEHWUTENBHO K CBApPHbIM KOHCTPYKUMAM
U3 TUTAHOBbIX CMNABOB.
TPy M3roTOBAEHWUMN KOHCTPYKLMWIA U3 TUTAHO-
BbIX CM/IABOB UCMONL3YIOTCA Cleayioline me-
TOAbI CBAPKU:

— aproHogyrosas capka (AC)

pyyHas unu aBToMaTuyecKas;

— 3/IeKTPOHHO-Ny4YeBas cBapka (3/10);

— nasepHas cBapka;

— nnasmeHHas cBapKa;
— KOHTaKTHO-TOYEYHas 1 PONIMKOBAs CBapKa.

NoBEPXHOCTH,

Haubonbliee pacnpoctpaHeHue B HacTosLLee
BpeMs MOAyYMIN aproHOAYroBas 1 3NEKTPOH-
Ho/lyyeBas CBapKa, KOTOpble NO3BONAIT Bbl-
MOMHATb CBapHble COeAMHEHUs B GO/bLIOM
fAvanasoHe TonwmH ot 0,3 go 400 mm.
Cneumnanuctol @TYN LHUK KM «Mpometens»
MOCTOAHHO paboTalT Haf paclWupeHnem
cchepbl NPUMEHEHWUA TUTAHOBbIX CMAABOB.
HaKonneHHbIN NONOXUTENbHbIN ONbIT NPUMe-
HeHWA TUTAHOBbLIX CMIABOB B CYAOCTPOEHUN,
aTOMHOW 3HepreTKe, MalWWHOCTPOEHNUN U
ApYrux oTpacnax AeMOHCTPUPYET BbICOKYHO
3P eKTUBHOCTb NPUMEHEHWS 3TOTO BEUKO-
NEenHoro KOHCTPYKLUMOHHOIo maTtepumana.

TpybHas cuctema naporeHepaTopa
Steam generator piping system



DEFENCE SHIPBUILDING

TITANIUM - CONSTRUCTION MATERIAL FOR SHIPBUILDING AND NUCLEAR POWER ENGINEERING

Russia is the worldwide leader in the titanium industry
market and FSUE CRISM Prometey takes a great part
inits development. FGUP TSNII KM Prometey (Federal
State Unitary Enterprise Central Research Institute of
Structural Materials Prometey) was the first company
in the world which started fo use titanium alloys for ma-
rine application. The aluminium alloys offer such prop-
erties as high strength, non-magnetic condition and
corrosion resistance fo the sea water. Development of
the titanium alloys for marine application has become
the most important part for the Institute. Having stud-
ied the titanium properties the Institute developed a
special theory of allotting and thermoplastic process-
ing on the basis of physical interaction of the alloying
elements within alpha and pseudo-alpha titanium solid
solutions. The Institute defined and gave scientific cre-
dence to composition of titanium alloys for marine ap-
plication for aluminium and molybdenum equivalents
in case of optimal alloy building of interstitial and sub-
stitution elements and additive reinforcement of the
close-packed hexagonal latitude providing thus with
high properties of the alloys including welding proper-
ties. On the basis of this theory the Institute has devel-
oped a series of specialized titanium alloys:

-for hulls - PT-3V, 17,5V, 37 with high |

evel of strength;

- for machine-engineering - PT-3M, PT-3V, 19;

- for nuclear-power engineering - PT-1M, PT-7M,

PT-3V,27;
- for welding - PT-1M, 2V, PT-7Mweld.

Application of titanium in the field of shipbuilding re-
sulted in the principal reconstruction of titanium in-
dustry in the country aimed to provide the shipbuilding
industry with large-sized half-finished products. This
boosted the domestic titanium industry. A new metal-
lurgical industry appeared based on the production of
titanium ingots and half-finished products of different
types and application. This industry is represented by
such enterprises as VSMPO AVISMA Corporation, Sev-
erstal JSC, Izhorskiye Zavody JSC, State Obukhovsky
Plant, JSC and Ruspolymet, JSC. During all stages of
the establishment and development of the unique tita-
nium metallurgic complex CRISM Prometey has been a
direct participant of the developments up to the pres-
ent fime. With the participation of the Institute many
technological processes of titanium half-finished prod-
ucts manufacture have been improved. A particular
emphasis is placed upon the production of main tech-
nology process, namely production of fitanium alloyed
ingots and charging material which lay out the quality
of all production. At present the titanium industry sup-
plies the half-finished products of wide range, types
and application.

Titanium ingot production

The titanium production is based on the production of
titanium ingots. The available equipment makes it pos-
sible to produce finished ingots with the diameter up to
1,150 mm and weight up to 10 tons with the perspec-
tive of production of the ingots with weight up to 18
tons. According to the data on mid 90’s the volume of
ingot production amounted 100 thousand per year.
Round cross-section ingots are made by means of dou-
ble or triple vacuum-arc remelted consumable elec-
trode obtained by means of semi-continuous batch ex-
trusion of charging materials on the hydraulic press
with a force of 10,000 tons. The charging materials
may be spongy titanium, small returnable wastes, addi-
tion alloy, fine metals which shall be inspected prior to
its application. Automatic operation of fusion process
in the VAR furnace is performed by the specially de-
signed software and minimizes the segregational het-
erogeneity of ingots.

Flat-rolled products manufacture

There is a wide-range of flat-rolled half-finished prod-
ucts, namely the sheets with a thickness from 1.3 to
10.0 mm, plates with a thickness from 12 to 160 mm,
width from 500 to 2,500 mm, length from 1,500 to
9,500 mm, weight up to 5,300 kg; coils - from1.5 to 3.5
mm, strands - from 0.45 to 1.0 mm, strips - from 0.5 to
3.5 mm, foils - 0.05 to 0.08 mm. Flat-rolled products are
made with the specified structure and texture from cy-
lindrical ingots with a weight up fo 8 tons. The gas-sat-
urated layer is removed from the flat-rolled product
surface by means of efching (required equipment is
provided for this purpose).

Billet (hammered cylindrical works) production
Along with the large rolled metal and stamping Bars,
profiles, forming, pipes (pipe shells) made from billets
with diameter from 130 to 350 mm can be used for
shipbuilding.Developed technological charts for billets
production in combination with deformation in 3 - and
(0+[3)-field allow obtaining billets of high quality.

Production of rolled and hammered rings
Hammered and solid-rolled rings of all titanium alloys
are widely used in aviation, shipbuilding, machine build-
ing and other industries. Rolled ring block can produce
rings with external diameter up to 3,000 mm, height up
to 400 mm and weight up fo 1,500 kg.Rings are sup-
plied after their mechanical processing and ultrasonic
control.

Die forging production

A hydraulic press is used to produce plate slabs in
closed dies and also forging of different configuration
and application and with wide range of dimensions with
the projected area from100 to 35,000 cm2 made of ti-
tanium alloys. This hydraulic press is the most power-
fulin the world with force of 75,000 tons. It is equipped
with computer-driven control systems for forging pro-
cesses providing the preselected speed of die block
movement and preset molding force. The forging hy-
draulic presses with force of 6,000 fons can produce
plate slabs by means of free (open) forge smithing for
their further processing on the rolling mills.

Titanium alloys and half-finished products for marine
application developed by CRISM Prometey can be used
to produce the unique samples of deep-water all-titani-
um equipment for exploration of the ocean depths.

The Institute carries out works on the development and
technological monitoring starting from production of
the original ingots to production of the specific type of
half-finished product and then manufacture of article.
Together with other industrial enferprises the Institute
absorbed a technology of production of the half-fin-
ished products and articles for machine building and
power application. Titanium alloys are also used in dif-
ferent systems and equipment, such as saltwater sys-
tems, steam generators, turbine installation, heat-ex-
change equipment, propeller system, sonar system,
rudders, etc. Introduction of titanium alloys into the
design of transport steam generators allowed dealing
with the most difficult problem of reliability of the nu-
clear power installation. Piping systems made of stain-
less steel lost their water impermeability after 1,500
operation hours.

Deep theoretical and experimental researches of kinet-
ics of oxidation and regeneration of protective oxide
films on titanium surface and its welded and threaded
joints, thermodynamics of hydrogenation and strength
problems resulted in the production of piping systems
for steam generators made of titanium alloys.

The enterprise has produced approximately 5,800
items of steam generators since the beginning of their
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production including those for the nuclear-powered
icebreakers. It should be mentioned that the service
hours amounted to 120-150 thousand hours and in
some cases even 170 thousand hours.

The main manufacturer of the high quality cold-rolled
titanium tubes for nuclear power and shipbuilding in-
dustries of Russia is Yuzhnotrubny Plant which is sit-
uated in the fown of Nikopol on the territory of the
Ukraine. Taking into account this fact and the neces-
sity of production of these materials on the territory
of Russia, CRISM Prometey put forward an initiative
of establishment of high quality cold-rolled titanium
tubes production at such plants as OAO MSZ (Machine
Building Plant, JSC in the fown of Elektrostal) and OAO
CHMZ (Chepetsky Mechanical Plant, JSC in the town
of Glazov) of TVEL State Corporation. For a period of
three years these plants together with CRISM Prom-
etey which provided research-and-technology support
have developed manufacture of cold-rolled titanium
pipes of different application with diameter from 8 to
79 mm. At present they carry out works on the develop-
ment of large diameter pipes (up to 300 mm) and finned
pipes for high efficiency steam generating installations
of new generation.

Wide use of titanium alloys in machine building equip-
ment and in particular in ship machine-building is
pulled up due to low physical tribotechnical character-
istics of titanium. Application of fitanium in the flexible
joints has been developed by the Institute by means of
developing different coating methods for the titanium
surfaces, selecting antifriction materials for friction
couples, and holding laboratory and full-scale testing
of friction units of machinery. Protective coatings dur-
ing thermal and microarc oxidation provide a possibili-
ty to be used in constructions made of different materi-
als without any electrochemical attack.

Friction reducing coating for friction couples made of
titanium materials are made using special technologies
of thermal oxidation, detonation spraying, argonarc
and plasma-jet hard-facing on the titanium alloys. Elec-
trochemical alloy building of the titanium surface and
its alloys using the special oxides (Ru0,, Cr20,, TiO,, etc)
developed by the Institute provide new properties for
the surface which can't be achieved by the traditional
methods.

Welding is one of the major technological processes
when manufacturing different constructions. CRISM
Prometey is the leader in the field of development of
welding materials, technology and equipment when
used in respect of the welded constructions made of ti-
tanium alloys.

When manufacturing the construction made of titani-
um alloys, the following welding methods are used:
-argon-arc welding (manual or automatic);

- electron-beam welding;

- laser welding;

- plasma welding;

- resistance spot and contact-roller welding.

The most wide-spread methods are argon-arc and elec-
tron-beam welding which allow making welding joints
with thickness from 0.3 mm up to 400 mm.

The Institute specialists are working fo expand fields
of titanium alloys application. The experience of titani-
um alloys application in such industries as shipbuilding,
nuclear power, machine building and others shows that
this particular material provides high efficiency when
using it in different constructions.

Igor Gorynin

President and Research Director

of CRISM Prometey FSUE, Academician
of the Russian Academy of Sciences
Alexey Oryschenko

Director General of CRISM Prometey
FSUE, Doctor of Engineering Sciences
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KoHcTaHTMH MakueHko
aKkcnepT LleHTpa aHanu3a ctpaterninun
TexHonornm

Konstantin Makienko
AST Centre analyst

HOBbIX PELLEHUIA

ACUMMETPUYHASA CTPATErNA

OnbIT nocnegHux ABYX-TPeX NeT nokasan He-
06X0AMMOCTb CEepbe3HOi NepeoLeHKn cTpa-
TerMn pasBUTUA POCCUICKOTrO aBManpoma.
Ha ceroaHsALWHWA fieHb CTano ACHO, YTO B NpU-
HATbIX paHee JOKTPUHANbHbIX JOKYMEHTax —
«CTpaternn pa3suTua aBnanpoma Ha nepuog
8o 2015 roga» n ®UMN «Pa3eutne rpampaH-
CKOW aBMaTeXHUKM Ha 2002-2010 rT. u Ha ne-
pvopa ao 2015 roga» CAUWKOM ONTUMUCTUYHO
OLleHMBaANNCb NEPCNeKTUBbLI NPOJAXK camore-
TOB, OTHOCMMbIX K KaTteropuu «nepexoaHbIx» n
«HULWEBbIX» NPOAYKTOB. Buanmo, cama ctpare-
r1A JOrOHAOLLEro pa3BuTUA, KOTOPas NEXNT B
OCHOBE peanu3yemoli CerogHs B aBManpome
NPOAYKTOBOW NMOMUTUKM, OKa3anacb HeCocTo-
ATENbHON.

Mon TakoW [oroHswLWeEN cTpaterven 3aechb
MMeITCA B BMAY nonbiTkn Poccumn co3pasatb
KOHKYPEHTOCMOCOBHbIE Ha MUPOBOM pPbiHKE
NPOAYKTbI NOCNEeL0BATENIbHO B HULIE Perno-
HanbHbiX camonetos (SSJ-100 u AH-148) un
MarucTpasnbHbIX CamMONEeTOB CpefHen BMec-
umocTu (MC-21). Mo TakoMy e NyTm UAYT 1
Apyrve UrpoKu BTOPOro 3uiefnoHa (KaHaac-
Kas Bombardier, 6pasunbckas Embraer) u
HOBble aBManNpPoOMbILLIeHHble fepxasbl (Kutai
1 finoHus). B pesynbtate Mbl MMeem cuUTya-
UMI0, KOraa BbIBOJ, POCCUINCKMX NPOAYKTOB Ha
PbIHOK B CErmeHTax pervoHasbHbIX camone-
TOB U NaliHepOB CpeaHein BMeCTMmMocTu byaer
OCYLLECTBATLCA B MOMEHT, KOTAA B 3TUX CEK-
TOpax NPoM30oNAeT pe3Koe YMIOTHEHWE KOH-
KYPEHTHOW Cpefbl, a KONMYeCTBO Npeanoxe-
HWUA B KAXAOM W3 HUX JOCTUFHET TPex-natu.

AIRCRAFT INDUSRTY

POCCUUCKUI ABUANPOM: MOUCK

TaK, B Hule perMoHanbHbIX CamoneToB poc-
CUCKKUSSJ-100 (MK pOCCUNCKO-YKPAUHCKNIA
AH-148) BbIHYXAEHbI OyayT KOHKYpMUpOBaTh
Mexay coboi M npogykTamu GpasuiabCKoro,
KaHaACKoro 1 ANOHCKOro Npon3BoacTBa. B mo-
MEHT NpeanoxeHua Ha polHoK MC-21, npeano-
nowutensHo B 2017 roay, 3ToT camonet byaet
COPeBHOBATbCA C  MOAEPHU3MPOBAHHLIMU
naviHepamu cemeiicts Airbus A320 u Boeing
737NG, a Takxe kutanckmum C319. BoamoxHo,
A0 2017 roaa o0 CBOMX NPOEKTax B 3TON HULLe
3aABAT Takke Embraer n Bombardier. Takum
06pasom, cTpaTerus LOroHsILWEro pa3Butus
KOHCepBUpyeT oTcTaBaHne Poccum ot yyact-
HWUKOB MUpPOBOIA Ayononuu Airbus u Boeing u
obpekaer ee Ha npebbiBaHe BO BTOPOM-Tpe-
Tbel (1 37O eLle B AyyLEM Cy4ae) NnUre Urpo-
KOB MMPOBOro aBManpoma.

Takas cuTyaums NpMBOAUT K HEOOGXOAMMOC-
TV NOWCKA acCUMETPUYHbIX pelleHnid. OgHUM
U3 HUX BOMKHO ObITb Pa3BUTME MPOAYKTOB B
HULLIaX, r4e KOHKypeHuus 1 B 06o3pumom 6y-
JyLLeM OCTaHEeTCA He3HauuTeNbHoM unu Gyaer
OTCYTCTBOBaTb. MOXHO BbIAENUTL KaK MUHU-
MyM TpW CeKTopa, rae nofobHble NPOAYKTI
MOTYT ObITb CO3/1aHbl B CXaTble CPOKY.

1. WupokodiosenskHble GAMMHe-CpefHeMa-
ructpanbHole camonetsl (LL® BCMC) Hosoro
nokoneHma Ha 3ameHy Airbus A300 n Mn-86.
Ceityac 3Ta HuwWa cBo6oaHA: CaMONEeThl CTapo-
ro MOKONEHUA MOMHOCTbIO HEKOHKYPEHTOCMO-
COGHbI, MPOEKTOB MaLlH HOBOrO MOKOEHMS
B 3TOM KNacce Her.

2. CpefHWIA BOEHHO-TPAHCMOPTHbIA Ccamo-
neT Hosoro nokoneHusa (CBTC) MTA wau
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(B cnyyae Heycnexa 3TOro NpoeKTa) onepa-
TUBHO-TAaKTUYECKUA BOEHHO-TPAHCMOPTHbIN
camonet AH-70. 3TOT CErMEeHT HeNb3A CYu-
TaTb CBOOOAHBIM OT KOHKYPEHL UM, HO ee OCT-
poTa noKa npuemnema u octaBnsaer poccun-
CKMM pa3paboTyrKam LaHCbl HA ycrnex: NoKa
€CTb TONIbKO OAVH KOHKYPUPYIOLWNIA NPOEKT,
B pamKax KoToporo 6yaeT co3gaBaTtbCs Ma-
lWMHA LeNCTBUTENbHO HOBOrO MOKONEHUs, a
UmeHHo 6pasunbcknin KC-390. YTo e Kaca-
eTca amepukaHckoro C-130) u kutanckoro Y-
8F, TO 3T BOEHHO-TPAHCNOPTHbIE CaMONEThI
MMEIOT ycTapesLuyto nnatchopmy 1, HECMOTPS
Ha NpoBefeHHyto rny6oKyo MofepHM3aLuio,
MX KOHKYPEHTOCMNOCOBHOCTb ByAeT HeyKNOH-
HO CHUWXaTbcA. B cBolo oyepepb, eBponeii-
ckui A-400M Bce ellle ocTaeTca B 30He Bbl-
COKMX TEXHWYECKNX PUCKOB U laXe B cayyae
MX yCMewHoro npeoAoneHus yaeT npourpsbl-
BaTb AH-70 No LeHOBbIM NapameTpam.

3. Taxenole pamnoBble TPAHCNOPTHbIE CaMO-
netbl. Ceyac B 3TOM HULWE NO3ULUOHUPYET-
CA He UMelLWMni KOHKypeHToB AH-124-100
«PycnaH», mogepHu3aLmsa KoToporo B Bapw-
aHT AH-124-100M-150 obecneynT ero Bbico-
KYI0 PbIHOYHYIO NPUBAEKATENbHOCTD elle KaK
MUHUMYM Ha 20-30 nert. Mpu 3Tom ocoboe
3Ha4yeHue NMeLOT 1Ba 06CTOATENLCTBA:

® HU B HacTosLLee Bpems, HU B 0603pumMom
Gyayliem B MUpE HE OXMAAETCH HOBbIX MPO-
€KTOB, KOTOPbIE MOTN Bbl COCTaBUTL KOHKY-
PeHLMI0 3TOMY CamoseTy;

® B 0T/IMume oT npoekToB P BCMC n CBTC,
B PaMKax KOTOPbIX HYXXHO NPOWTW NOMHbIN
UMKN pa3paboTKyM HOBbLIX CamoeToB, Npo-
rpamma mopepHusaunv AH-124 Hecet ropas-
[0 MeHbLUNe TeXHUYECKNE PUCKK U B 3TOM OT-
HOLleHUM NpeAcTaBnseTcs ropasgo 6onee
peannucTMyHon.

B uenom nporpamma 3anycka CepunHOro
npousBoacTBa rnyboKo MOAEPHU3NPOBaAH-
Hbix AH-124-300 GyseT MMeTb NO3UTUBHbIE
nocneacTBus Ans noadepwarus o60poHoc-
nocobHocTn Poccum 1 coxpaHeHus ee npo-
MbILNEHHOTO NoTeHuMana (bonee KOHK-
peTHO — CO3AaHMA Cneyuanu3mpoBaHHOro
Knactepa no MpOW3BOACTBY TPAHCMOPTHbIX
CamoneToB B YNbsHOBCKE). Mpu 3TOM Npoms-
BOACTBO AH-124 obeluaer (B oTanyume oT pea-
NN3yembIX CErofHsA Nporpamm NpoM3BOACTBA
Nn-96 u Ty-204) GbiTb KOMMEPYECKM ycneLw-
HbIM. HakoHel, BO306HOBNEHWE NPOM3BOA-
ctBa AH-124 nossonut Poccum coxpaHutb
CBO€ NIMAEPCTBO Ha PbIHKE BbICOKOTEXHOO-
TMYHbIX aBManepeBO30K YHWMKaNbHbIX Hera-
6apuUTHbIX rPY30B, rae A0NA OTeYeCTBEHHbIX
aBMaKoOMMaHWM coctaBaset cenyac 75%.

NoAAEPKAHUE OBOPOHOCNOCOBHOCTU

CerogHs BOEHHO-TPAHCNOPTHAA aBmauua
ocTtaetca Hapagy ¢ BAB ogHum n3 cambix
3deKTUBHLIX POAOB BOWCK BoopymeH-
HbIX cun Poccum, 4To 1 Nokasana onepauus

no npuHyxaeHuo Mpysum K mupy B aBrycre
2008 roga. OaHaKo cTapeHune napka camo-
NIeTOB B CPEAHECPOYHOI nepcnextuee, 6es-
YCNOBHO, PE€3KO CHU3WUT ee BO3MOXHOCTU.
Cenyac wratHas ynmcneHHoctb AH-124 B poc-
cunncknx BBC coctaBnset 18 eguuuu. OpHa-
KO (haKTMYecKasa MCNpPaBHOCTb CAMOJIETHOMO
napka «PycnaHoB» He npeBblwaeT 4-5 BO3-
JywHbIX cyfoB. B npouecce npuseaeHus Bo-
OpYXeHHbIX cun PO K HoBOMY 06/UKy nna-
HUPYeTCA COKPaTUTb LUTATHYI YWUCNEHHOCTb
AH-124 umeHHo 1o 8 eguHuy,. OgHoBpeMeH-
HO € 3TUM B OAQ «224-1i NeTHbIN OTpPAA» Ne-
penaetcsa 10 caMoneToB € JOBeAEHNEM UX 10
HOPM NIeTHOWM FOAHOCTM 3@ CYeT BHeblomKeT-
HbIX MCTOYHMKOB hUHAHCUPOBaHNA. OgHAKO
COCTOAAHME 3TMX CaMOJNIETOB HACTONbKO M/o-
X0€, YTO IKOHOMMUYeCKas LlenecoobpasHoCTb
X BOCCTAHOBNIEHUA HeoYeBMHA. Becbma Be-
POATHO, YTO 3aKa3 HOBbIX MALUMH OKaXeTcs
6onee peHTabenbHbIM, YEM PEMOHT CTapbiX.
MnaHupyemoe K coxpaHeHuio B BBC konu-
yecTBo «PycnaHoB» — 8 eAnHUL, — NpeacTaB-
NAETCA COBEPLIEHHO HeAoCTaToOYHbIM AnA
noaaepxanus cnocobHoctmn BBC obecne-
YMBaTh JOMKHYI0 MOBUIBLHOCTb POCCUINCKOW
apmuun. [lna cpaBHeHWs yKaxkeMm, YTO ceroj-
HA B coctaBe BBC CLUA mnmeetca aBa tvna
TAMENbIX CTPAaTerMyecKMx BOEHHO-TPAHC-
NOPTHbIX CaMONIETOB C rPY30MOLbEMHOCTbIO
77 TOHH v 6onee — NpUMepPHO 67-70 THENbIX
C-5A/B Galaxy n 179 C-17F Globemaster.
OGN TPaHCMOPTHbLI NOTEHUMan napka
BBC u HaunoHanbHow reapauu CLLUA npeBbi-
LaeT TpaHCMopTHbIN noTeHuyuan BBC Poccuun
noyT B BoCeMb pas. [pu 3TOM yaenbHbIn
BEC TAXENbIX CTpaTernyecKnx TPaHCMopPTHbIX
camoneToB B poccurickux BBC coctaBnser
MeHee TpeTu, B To Bpems Kak B BBC CLUA ca-
monetsl C-5 obecneunaiot 39% TpaHcnopT-
Horo noteHumana, a C-5 n C-17 coBMecCTHO
naT 82% 3Toro noteHumana. M atot guc-
6anaHc 6yaer cTpemuTeNbHO HapacTatb no
mMepe ucyepnaHusa pecypca crapbix Un-76 un
AH-124. KOoHeYHo, yuuTbiBas rnobanbHble am-
6uummn CLLIA v pasHuLly BOeHHO-3KOHOMMUYeC-
KMX NOTEHLMANoB ABYX CTPaH, AOCTUXEHMeE
NoJIHOro napureta B 061acTv aBuaTpaHcnop-
THoro noteHumana c¢ CLIA npeacraensert-
CA U36bITOYUHbIM 1 HepeanbHbIM. [N 3TOro
TONbKO ANA BOEHHO-TPAHCMOPTHON aBuaLun
HYXHO 6b1710 6bl 3aKyNUTL A0 100 AH-124. Ho
1N BOCbMWKpPATHOE OTCTaBaHWe BPAA MOXHO
npv3HaTb HOpMasbHbIM, Beflb pa3mepbl Tep-
pUTOPUM Halen CTpaHbl TaKOBbl, YTO He-
06X0ANMOCTb TPAHCKOHTUHEHTANbHOrO Ma-
HeBpa ANA apMuu MpeacTaBnsaeTca BMojHe
BEPOATHbIM cueHapuem. [lo3tomy nmeTb B
nepcneKTBe B BOEHHO-TPAHCMOPTHON aBma-
uun nopsagra 40-50 «PycnaHoB» He KaweTca
4YpesmMepHbIM.

B Lenom MMEeHHO co3aaHue HoBOro o6nu-
Ka Poccuiickon apmun, KOTopbii nogpasy-
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MeBaeT OLYTMMOE COKpalleHue Konumyec-
TBEHHOrO cocTaBa BoopymeHHbIx cun PO,
TpebyeT 3HAYUTENbHOrO MOBbIWEHWUS MO-
OUNBHOCTU BOMCK, B TOM 4uCNe U CNocob-
HOCTM K TPAHCKOHTMHEHTaNbHbIM Nepebpoc-
Kam CUA M CpeacTs, a 3HAUYUT AOMKEH BbiTb
CTUMYNIOM K HapaliMBaHWIO BO3MOXHOCTEN
BOEHHO-TPaHCNopTHOW aBuauun. MaHesp
CUNaMm Mexay pasfiMyHbiMK TeaTpamu BO-
EHHbIX [1eMCTBUN He MOXET BbiTb OCYLLECTB-
neH 6e3 yyactus CTpaTernyeckux BOEHHO-
TPaHCMOPTHbIX camonetoB AH-124. B uenom
yem 6onee KOMNaKTHbIMU GYAYT CTAHOBUTb-
cs BoopyeHHble cunbl PO, Tem oHU fOMKHbI
ObITb 601€€ MOOUILHBIMU 1 TEM BbILLE [OMK-
Hbl ObITb TPAHCMOPTHbIE BO3MOXHOCTU BOEH-
HO-TPAHCMOPTHONM aBMauun. B cBsA3u ¢ 3TM
Hanuuue B coctase BBC Bcero 8 AH-124 (Mnun
18 ¢ y4yeTom napKa 224-ro N€THOro oTpsiAa)
npeacTaBNAeTCA COBepLIeHHO HepocTaToy-
HbIM. Kpome Toro, MoxHo npeanonararb, 4To
npvmepHo K 2020 roay uam 4yTb NO3xe BO-
eHHble «PycnaHbl» ncyepnaT cBOW pecypc,
1 6e3 BOCCTAHOBNEHUS CEPUIAHOrO MPOM3-
BOJCTBA 3TUX MawWuH poccuickne BBC oka-
HyTCs 6€3 TAMENbIX CTPATErnyeCcKX BOEHHO-
TPaHCMNOPTHbIX CAMONIETOB.

[Moxoxe, uyto BBC noOHMMAalOT onacHoCTb
TaKoW MepcrneKTUBbl U MPOABAAIT AaNbHO-
BMAHOCTb, 3afBMB O HAaMepeHUW 3aKynuTb
10 40 mofepHM3NpoBaHHbIX Un-476. Kpome
TOro, Ha npowepwem 24 Hosbps 2009 roga
B YnbsiHOBCKe 3aceaaHun loccoseta PO no
BOMpPOCaM TPaAHCMOPTa BOEHHble 3aABUAN
TaKe 0 XenaHuu Kynutb o 20 moaepHU3u-
poBaHHbIX «PycnaHoB». MoxHO HapesaTbeA,
YTO MO MEpe 0CO3HAHMA UCTUHHbIX NOTPed-
HocTer BoopyxeHHbIx cun Poccun B BOEHHO-
TPAHCNOPTHBLIX CAMOIETax U BO306HOBEHNS
3KOHOMMYECKOTO POCTa 3TV nnaHbl GyayT ne-
pecMOoTpeHbl B CTOPOHY YBENNYEHUSA.

KOMMEPYECKUE

W NPOMbBILUNEHHBIE ACNEKTbI

Momnmo 060pOHHON HE0HXOANMOCTH CTPOU-
TenbCTBa HOBbIX AH-124 NpoeKT Bo306HOBNe-
HUA NPOM3BOACTBA 3TUX CamoneToB obelyaer
ObiTb KOMMepYeckm ycnelwHsim. C 1992 roga
no HacTosAllee BPems PbIHOK YapTepHbIX rpy-
30BbIX NepeBO30K Ha «PycnaHax» poc B cpea-
Hem Ha 10-12% B rog, B TO BpeMs KaK TOT e
rnoKasartenb Ana BCero MMPOBOTrO pbiHKA rpy-
30BbIX aB/aNepeBo30K COCTaBAAN, MO JAHHbLIM
3KcnepToB, 5,7%. lpy 3TOM B AEHEKHOM Bbl-
pa)eHV PbIHOK aBManepeBo30K YHUKAIbHbIX
HerabapuTHbIX rpy308 poc Ha 25% B rog.
MporHo3 pocta Ha 2008-2030 rofbl cocTas-
naet 9% ans nepeBo3oK Ha AH-124 npu 6%-
HOM pOCTe B CPeAiHEM M0 BCEMY PbIHKY rpy30-
BbIX aBManepeBo30K. Ecin cenyac emKoCTb
3TOro pbIHKa coctasnser 1,2 mapg gonn., To
K 2020 roay oHa focturHet 3 mnpga, a k 2030
rogy — 7 mapa.
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Mpu 3Tom ocoboe 3HayeHre UMeeT yBenunye-
HVe AONU AOMrOCPOYHbIX KOHTPAKTOB, KOTO-
pble obecneynBatoT cTabunbHOCTb U NPOTHO-
31pyemoCTb pbiHKa. B HacToAwee Bpemsa fons
TaKUX KOHTPaKToB coctasnseT 40%, HO yie K
2015 ropy oHa Bo3pactet o 50% v gocturHer
60% B 2030 roay.

MpUHUMNUANbHOE 3HAYeHWe KUMeeT To 06-
CTOATENbCTBO, 4YTO AH-124 He MUMeeT KOH-
KYPEHTOB Ha pblHKE MepeBO30K YHUKanb-
HbIX HerabapuTHbIX rpy3oB, 6osee Toro, cam
3TOT PbIHOK BO3HUK UCKNOYMTENbHO 6Bnaro-
Aaps HaIMuMio AaHHOW MalwuHbl, Hawmbo-
nee 6AU3KM NO CBOMM XapaKTePUCTUKAM K
AH-124 amepuKaHCKMe BOEHHO-TpaHCMop-
THble camonetbl C-5A un C-5B. OpgHako Bce
126 BO3AYLWHbIX CyA0B 3TOro TMNa (3Kcnnya-
TMpyembix BBC CLUA) HepoCTynHbl ANs KOM-
MepYecKor 3KcnayatauumM M, 4to o0cobo
BaXHO, He COOTBETCTBYIOT MO YPOBHIO LWyMa
TpeboBaHwuam . Ill NMpunoxexus 16 NKAO.
I'py3oBble e Boeing 747-400P/800P — He-
pamnoBble CaMOoNeTbl Y UMEIOT MeHbLLMe ra-
6apuTbl HOCOBOIO /IOKa. B L|eNoM 3T BbICO-
KopeHTabenbHble MalHbI ANs PeryispHbIX
rpy30BbIX MEPEBO30K He ABAAITCA KOHKY-
peHTOM AH-124 Ha pblHKe YHUKaNbHbIX Hera-
6apuTHbIX TPy30B. TO e camoe OTHOCUTCA K
Hepamnosbim MO-11 P.

HakoHel, pamnoBble BOEHHO-TPAHCMOPT-
Hble camonetbl C-17 (BBC CLUA 3kcnnyatu-
pytoT nopagka 180 BO3AyLWHbIX CyL0B 3TOrO
TMNA) UMEKT OTHOCUTENBHO COMOCTaBUMbIE
¢ «PycnaHom» no BbICOTE W LWMPUHE pa3me-
pbl FPy30BOro OTCEKa, HO 3HAYUTeNIbHO YC-
TynawT emy No AAVHEe U FPy30NoAbEMHOCTH
(78 ToHH npoTuB 120). MONbITKY NPEANOKUTL
3TOT CaMONeT Ha FPaXAaHCKUMA PbIHOK MOKa
He YBEHYANNCb YCNEXOM, 1 B KOMMEPYECKON
aBMauuu OH AN NepeBO30K FPy30B He UC-
nonb3yeTcs.

[TOMUMO YHMKaNbHbIX TEXHUYECKUX Xapak-
TEPUCTUK, «PycnaHbl» UMEIOT LLeHoBble npe-
MMyLLecTBa Haj CBOMMU KOHKypeHTamu
(cm. puc. 1). Mpu 3TOM HANOMHUM, YTO Ha

BOCCTaHOBNeHWe npou3soacTBa AH-124
Tpebyetca 17 mnpa py6. (okono 550 miH
LON.), 4TO IKBUBANEHTHO CTOMMOCTY BCETO
anwb aByx C-5M.

Mcxoaa m3 peanbHbiXx MpeanocbUoK pocTa
aBManepeBO30K YHUKaNbHbIX Herabapur-
HbIX FPY30B aBWAKOMNAaHWMW, KOTOPble yxe
ceroaHs onepupytot «PycnaHamm», nnaHu-
pYIOT LOMOAHUTENbHbIE 3aKYNKW MOAEPHU-
3MPOBAHHBIX FPY30BbIX MalUVH. Tak, Kpyn-
HelwWwunn 3KkcnayataHt AH-124  KomnaHus
«Bonra-[lHenp» rotosa cTaTb CTapTOBbIM 3a-
Ka34mKkom AH-124-100M-150B/, 3akynus ao
40 TaKkux MmawwuH. Komnawua «[llonet»
npeABapuTenbHO BbiCKas3ana 3auHTepeco-
BAHHOCTb B 3aKynke 10 camonetos, elie
5 mawwuH npuobpeter AHTK um. AHTOHOBA U
2 — komnanus u3 OAS Maximus Air Cargo,
KOTOpasa oOnepupyer OAfHWM CaMOETOM.
Kpome KoMmmepyeckux nokynatenei, 3Hauu-
TeNbHbIN CNPOC OXWMAAETCA CO CTOPOHbI BO-
€HHbIX BELOMCTB. TaK, ToNbKO noTpeGHOCTH
poccuickux BBC B neprog nocne 2020 roga
cocTtaBAT 10-20 camonetoB, 3KCNOPTHbIE
noctasku ana BBC pasnuyHbix cTpaH mupa
oueHunBatTcs B 10 egnHuL. Takum obpasom,
o6wuit cnpoc Ha 06HOBNEHHbIE «PycnaHbi»
coctaBut o1 80 go 100 camoneTos.

O6bem WMHBECTULMI B MPOEKT Mo npejsa-
puTeNbHLIM  MOACYETaM COCTaBUT OKONO
17 mnpg py6., B Tom yncne go 300 MAH
ponn. Ha HMOKP. MNMpu nponssoactee 80 ca-
MoneToB o6LWMin 06bem NPOAAN [OCTUTHET
OKONo 15 mipa fonn., yto obecneyut Ha-
JIOrOBbl€ MOCTYNIEHUA B POCCUNCKUIA Groa-
et B pa3mepe 3,4 mapg gonn. Ocoboe 3Ha-
4yeHne MMeeT co3jaHne B Xo4e peanusaumm
npoeKTa HoBbIX paboynx mect. Henocpeac-
TBEHHO B YNbAAHOBCKe Ha 3aBoje «ABuacrap-
CMN» noctpoiika «PycnaHoe» obecneynT 3a-
HATOCTb 10 TbIC. YeNoBeK. YMeCTHO B CBA3MN C
3TUM HaNOMHWTb, YTO Cenyac Ha 3Tom npej-
npuaTumn 3aHato 10,6 Toic. yenosek. C yue-
TOM 3@HATOCTM MOCTaBLUMKOB W CMEXHU-
KOB 06Was 4nMcneHHOCTb paboumx MmecT,
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CO3/laHHbIX B XOAe MPOeKTa No BOCCTAHOB-
JIeHWI0 NPOU3BOACTBA «PycnaHoB», COCTaBUT
100 TbIC. Yenosek. B cywHoCTU, HOpManbLHas
3arpysKa «ABMactapa» MOXeT b6bITb o6ecne-
YeHa TONbKO NPU YCNOBUM 3anycKa aHHOro
npoekTta. Kommepyecknin noteHyman namHe-
poB cemeicTea Ty-204 (nae MoaepHU3NPO-
BaHHoi Bepcum Ty-204CM) GyaeT ucyepnat
K 2015 rogy. Moctpoiika undposbix Nn-476
nAaHWpyeTca Temnom B 7-8 MalluH B TOA,
4TO, KOHEYHO, HeJOCTATOYHO ANA peHTabenb-
HOro NPOM3BOACTBA.

*k%k

Takum o6pa3om, NporpamMmma BOCCTaHOBAe-
HVWA NPOM3BOACTBA MOAEPHM3UPOBAHHbBIX
TPaHCNOPTHbIX camonetoB AH-124-100M-
150HM «Pycnan» no3sonut:

® MNoAAepXaTb BbICOKUIA noTeHuman u 3g-
(DeKTUBHOCTb POCCUMICKON BOEHHO-TPAHC-
NOpTHOW aBMauun 1 obecneynTb BO3MON-
HOCTb B C/ly4ae HEOOXOAMMOCTM MaHeBpa
BoopyeHHbIX cun Poccum, npuBefeHHbIX K
HoBOMY 06/MKy. Kpome TOro, 3t malumHbl
obecneyar BbICOKyl0 3th(EKTMBHOCTb yyac-
TMA POCCUICKON apMUM B MUPOTBOPYECKMX
onepauuax B yianeHHbIX paoHax mu1pa;

® COXPaHWUTb POCCUNCKOE NUAEPCTBO Ha Gbic-
TpopacTyLiem pblHKE aBManepeBO30K YHU-
KanbHbIX HerabapuTHbIX TPYy30B, TAe Ywe
CerofHs foNA 0Te4eCTBEHHbIX KOMNAHWI COo-
craBnsaet 75%;

® co3aatb 10 Tbic. paboymx mMecT Hemocpes-
CTBEHHO Ha aswuanpowussoactse (100 ThiC.
C Y4eTOM CMEMXHMKOB M KOMI/IEKTaTOPOB),
obecneuntb 3arpysky YnbsHOBCKOro aBua-
CTpouUTeNbHOrO 3aBOAA, CO34aB Ha ero Hase
Knactep, cneunanu3npyioLmnncs Ha npoms-
BOACTBE TPAHCMOPTHbIX camoneToB AH-124,
CBTC n Un-476;

® COXpaHWTb No3ULMKU Poccum Kak ogHoON 13
KPYMHbIX aBUALMOHHbBIX IepaB Mmnpa.
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KYYACTHO BBbICTABKENPUINAWAKTCA:

¢+ PaapaboT4HMKM BEPTONETHOR TEXHNKM

¢ lpon3soauTEN BEEPTONETOB

#poN3BOANTENH KOMNNEKTYIOWMKX H3L4ENKA ANA
BEPTONETHOW TEXHMKMN

+ MMpoussoauTenn canoHoe wcneyobopynosanus
ONABEPTONETOB

*Bnagensubl M AKCNNYaTAHTL BEPTONETHOM
TEXHUKN

#+ TPAHCNOPTHEIE KOMNAHKH

¢ LlenTpbl TexHMyeckoro obcnyxuBaHua

# Oprann3aymnm, OCYWecTBNANIWNE HAZEMHOE
obecneyenve, paAMONOKAUMOHHEIA KOHTPONE

+ Komnaduu, sadumanlmneca ofyctpoincTeom

+ OpraHu3alUun, ocylWecTBNANWMKE NPOAaXY
BEPTONETOB W KOMNABKTYOWHX M3AENHRA

¢ PaspaBoTyukn, NPOW3BOAHTENH M AWNEPS
BEPTONETHLIX TPEHAKEPOB

BEPTONETHLIX NNOWaAok

¢+ TonnMBO3ANPABOYHBIE KOMNNEKCE

¢ [IH3NHIOBLIE KOMNAHKM

¢ CTpaxXOBLIE KOMNAHWK

¢ LleHTpEINOArOTOBKK KAAPOE

+ [lpoyme opranu3aaymn, ocyuecTengouue
painuyHble BWALI QEATENBHOCTHE
BEPTONETHOW HHAYCTPHM
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RUSSIAN AVIATION INDUSTRY:
IN SEARCH OF NEW SOLUTIONS

ASYMMETRICAL STRATEGY

The experience of the last two-three years showed the
necessity of a substantive review of the development
strategy of the Russian Aviation Industry. Up to date, it
has become clear that the sales prospects of “interme-
diate” and “niche” aircrafts were outlined too optimis-
tically in such doctrinal documents as “The Strategies
for Aviation Development for the period until 2015” and
federal target programme “The Development of Civil
Aviation for a period of 2002-2010 and until 2015". It
seems that the overtaking development strategy which
lies in the current policy implemented in the aviation in-
dustry has failed.

The overtaking strategy means the attempts of Rus-
sia to find a niche in the development of competitive
regional aircrafts (the SSJ-100 and the An-148) and
medium jet airliner (the MS-21). The follow-on foreign
companies (Canadian Bombardier and Brazil Embraer)
and new aviation industry countries (such as China and
Japan) keep on the same development strategy. Thus,
we face a situation when the introduction of the Rus-
sian products to the market in the regional medium-
range aircraft airliners section will be carried out to-
gether with the severe competition in the market so
that the number of the offers in each sector will reach
the number of three or five. Like that, the Russian SSJ-
110 (or the Russian-Ukrainian An-148) will have to
compete with the equivalent product of Brazil, Canadi-
an and Japanese production in the niche of the region-
al jets. At the time when the MS-21 is going to be intro-
duced fo the market (allegedly in 2017) it will compete
with the modernized airliners of Airbus A320 and Boe-
ing 737NG types as well as the Chinese C319. More-
over, Embraer and Bombardier are likely to introduce
their projects in this field until 2017. Therefore, the
overtaking development strategy increases the tech-
nology gap between Russia and the duopoly of Airbus

and Boeing and Russia will take the second or third
place in the world aviation industry at best.

This situation makes us to search the asymmetrical so-
lutions such as the development of products in the sec-
tors with insignificant or no competition at all. There
are at least three sectors where such sort of products
can be developed on a tight schedule.

1. Wide-bodied short-range and medium-range jet air-
liners of new generation which replace Airbus A300
and 1I-86. Right now this niche is free: the old jets are
completely non-competitive and up to date there are no
designs of new generation vehicles of this type.

2. Medium military transport aircraft of new generation
(interorbital vehicle) or (in case this project fails) tacti-
cal military transport aircraft An-70. This sector can’t
be considered as a free-competition sector but the Rus-
sian designers have a big chance of success. Right now
there is only one competitive project, namely the KC-
390 of Brazil production, a jet of new generation. As for
the American C-130J and Chinese Y-8F versions, these
military transport aircrafts have an out-dated platform
and despite the fact that recently a deep modernization
has been carried out, their competitiveness will steadily
decline. The European A-400M in its turn still has tech-
nical risks and even if it overcomes these risks, it will be
behind the An-70 in relation to the price.

3. Heavy transport aircrafts. Currently the Antonov An-
124-100 Ruslan has no analogues in the world and its
modernization into the version of the An-124-100M-
150 will be highly competitive for at least 20-30 years.
Herewith, two factors shall be taken info account,
namely as follows:

+ New projects of this kind which can compete with the
An-124 are not expected to appear neither today nor in
the near future;

+ The modernization of the An-124 has less technical
risks and in this respect it seems to be more realistic
than full development of new projects of the wide-bod-

ied short-range and medium-range jet airliners and me-
dium military transport aircrafts.

All'in all, the launch of the serial production of the mod-
ernized An-124-300 will achieve a favourable outcome
in relation fo the Russian defence capacity support
and preservation of its industrial capacity (to be more
precise - the establishment of the specialized cluster
on production of the transport aircrafts in the city of
Ulyanovsk). Moreover, the An-124 (unlike the produc-
tion programs of the 1I-96 and the Tu-204 implemented
nowadays) shows promise to be commercially success-
ful. Finally, the renewal of the An-124 production will
allow Russia fo stay a leader on the market of technolo-
gy intensive air service of unique out-of-gauge cargoes.
Nowadays the participation of the Russian airlines in
this sector amounts 75%.

DEFENCE CAPACITY SUPPORT

Today the Military Transport Aviation remains one of
the most efficient arms of service of the Armed Forc-
es of the Russian Federation as well as the Airborne
Troops. This fact is evident from the peacekeeping op-
eration to force Georgia fo peace in August 2008. How-
ever, in case the aircraft park is not replenished in the
mid-term, it will lead to its complete deterioration and
that, of course, will damage the military transport avia-
tion. Today the Russian Air Forces have 18 units of the
An-124 on the strength. However the actual number of
the serviceable Ruslans is 4-5 aircrafts maximum. The
assigned strength of the An-124 is to be reduced to 8
units during the modernization of the Russian Armed
Forces. At the same fime The 224th Aircraft Division,
JSC has received 10 aircrafts to upgrade their airwor-
thiness at the expense of extra-budgetary resources.
Due to the fact that the aircrafts are in dramatic condi-
tion, the economic feasibility of their upgrade is unjusti-
fied. Most probably the production of new aircrafts will
be more efficient than repairing of the old ones.
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Fig. 1. Cost of the AN-124-100M-150NP of new gen-
eration and its potential competitors (million dollars).
Source: ICAO
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The number of the Ruslans to remain on service
amounts eight aircrafts. This is obviously insufficient fo
maintain the capability of the Armed Forces and to pro-
vide the Russian army with a high mobility. To compare:
the U.S. Air Forces have two types of heavy strategic
military transport aircrafts with capacity of more than
77 tons - approximately 67-70 units of heavy C-5A/B
Galaxy and 179 units of the C-17F Globemaster. The
total transport capacity of the park the U.S. Air Forc-
es and National Guard is almost eight times as much
as the fransport capacity of the Russian Air Force. At
the same time the proportion of heavy strategic trans-
port aircraft in the Russian Air Forces is less than one-
third, while in the U.S. Air Forces the C-5 aircrafts pro-
vide 39% of transport capacity, and the C-5 and C-17
together provide 82% of transport capacity. That un-
balance will grow rapidly as the service life of the old
1I-76 and AN-124 decreases. Taking into account the
U.S. global ambitions and the difference of military and
economic potfentials of the two countries, it seems un-
realistic to achieve the same level of the air transport
capacity as the USA has. For this purpose the Military
Transport Aviation should buy up fo 100 aircrafts of
the AN-124 type. At the same time the eight-times lag
behind can be hardly considered normal since the size
of the territory of our country is such that the need for
a transcontinental maneuvering for the army seems to
be a more likely scenario. Therefore, the aircraft park
consisting of the 40-50 Ruslans is not too much.

In general, the modernization of the Russian Army
which implies a measurable reduction of the numeri-
cal strength of the Armed Forces requires a significant
increase in mobility of troops including the ability to
transcontinental deployment and thus it should moti-
vate the Russian Armed Forces to increase the capac-
ity of the Military Transport Aviation. The deployment
between the various theatres of military operations
can not be implemented without the participation of
the An-124 type strategic military transport aircrafts.
All'in all, the more compact the Russian Armed Forces
become, the more mobile they must be and the higher
the transport capacity of the Military Transport Avia-
tion must grow. In this regard, the availability of all eight
An-124 aircrafts (or 18 in view of the park of the 224th
Aircraft Division) seems completely insufficient. In ad-
dition, we can assume that by the year 2020 or later the
service life of the Ruslans will expire and in case the se-
rial production of these aircrafts is not launched, the
Russian Air Forces will lack the strategic heavy trans-
port aircrafts.

It seems that the Air Forces understand the danger of
this probable situation and take the long view by stat-
ing its intention to purchase up fo 40 modernized II-
476 aircrafts. In addition, during the RF State Council
meeting which took place in Ulyanovsk on November
24, 20009, the Air Forces officials declared that they
would like to buy up fo 20 modernized Ruslans. Still we
can only hope that as long as the Armed Forces of Rus-
sia will realize the need in military transport aircrafts
and the resumption of economic growth, these plans
will be reviewed again towards the enlargement of the
aircraft park.

COMMERCIAL ASPECTS

The production of these aircrafts promises to be com-
mercially successful in addition to the defence reason
of the new AN-124 aircrafts construction. Since 1992
the market of the charter freight traffic by means of the
Ruslans has grown on average by 10-12% every year
while the same ratio for the global market of all-freight
service, according to experts - by 5.7%. At the same
time, in terms of money the market of unique out-of-
gauge cargo has grown by 25% per year.

The growth forecast for a period of 2008-2030 is 9%
for transportation by means of the AN-124 with 6%
rise of the world all-freight service on average. If now-
adays the capacity of this market is 1.2 billion dollars,
then by 2020 it will reach 3 billion dollars, and by 2030
- 7 billion dollars. At the same time, rise in long-term
contracts is of great importance since they provide sta-
bility and predictability of the market. Currently, the
share of such contracts amounts to 40%, but by 2015
it will increase to 50% and by 2030 - to 60%.

It should be mentioned that the AN-124 has no compet-
itors in the market of transportation of the unique out-
of-gauge cargo. Moreover, this particular market has
been developed by virtue of the availability of this air-
craft. The American military transport aircrafts C-5A
and C-5B are similar to the An-124 by their characteris-
tics. However, all 126 aircraft of this type (operated by
the U.S. Air Forces) are not used for commercial pur-
pose and, what is more important - they do not comply
with the noise requirements of Chapter Il of Appendix
16 of ICAO. The Boeing 747-400R/800R freight air-
crafts are not ramp aircrafts and have smaller dimen-
sions of the fore hatch. In general, these highly profit-
able aircrafts are not a competitor for the AN-124 in
the market of unique out-of-gauge cargo for regular
freight traffic. The same applies to the non-ramp air-
crafts of MO-11 P type.

Finally, the C-17 ramp military transport aircrafts (the
U.S. Air Forces have approximately 180 aircrafts
of this type) are relatively comparable dimensions
to the Ruslan in height and width of the cargo com-
partment, but they fail to compete with the Russia air-
craft in relation to the length and carrying capacity
(78 tons against 120 tons correspondingly). The at-
tempts to offer the C-17 to the civilian market failed.
It is not used in commercial aviation as well for frans-
portation of the cargos.

Apart from the unique technical characteristics of the
Ruslans, they have a price advantage over the competi-
tors (see Figure 1). In this case it should be mentioned
again that the renewal of the AN-124 production re-
quires 17 billion roubles (about 550 million dollars),
which equals to the cost of only two C-5M aircrafts.
Based on the real prerequisites of the growth of unique
out-of-gauge cargo, the airlines which already use the
Ruslans for this purpose are going to purchase more
modernized vehicles. Thus, Volga-Dnepr Group, the
largest operator of the AN-124 aircrafts, is ready fo be-
come the first customer of the Antonov An-124-100M-
150VD buying up fo 40 aircrafts of this type. Polyot
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Company is interested in the purchase of 10 aircraft
as well as ANTONOV ASTC is going fo buy five air-
crafts of this type. Maximus Air Cargo Company from
the UAE which has one aircraft would like to purchase
two more. A considerable demand is expected not only
from the commercial customers but also from the mil-
itary departments. Thus, the Russian Air Forces will
need 10-20 aircrafts after 2020. The export deliver-
ies for the Air Forces around the world include 10 air-
crafts. Thus, the total demand for the upgraded Ruslan
will be from 80 to 100 aircrafts.

According to preliminary calculation the investments
into the project will amount approximately 17 billion
roubles including 300 million dollars on research and
development. Providing the production of 80 aircrafts,
the fotal sales will reach 15 billion dollars and that
would provide tax revenue of 3.4 billion dollars to the
Russian budget. The most important factor during the
implementation of the project is job creation. Construc-
tion of the Ruslans at Aviastar-SP factory in Ulyanovsk
will provide employment for 10 thousand people. At
present there are 10.6 thousand people working at the
enterprise. Taking into account the employment of sup-
pliers and subcontractors the total number of created
jobs during the project on renewal of the Ruslans’ pro-
duction will amount fo 100 thousand people. As a mat-
ter of fact, the normal workload of Aviastar enterprise
can be achieved only in case the project is launched.
The commercial potential of the Tu-204 aircrafts (even
of the upgraded version the Tu-204SM) will be exhaust-
ed by 2015. The construction of the digital IL-476 will
include 7-8 aircrafts per year, which, of course, is insuf-
ficient for cost-effective manufacturing.

*kk

Thus, the programme to renew the production of the
modernized transport aircrafts An-124-100M-150NP
Ruslan will result in:

+ maintaining a high capacity and efficiency of the Rus-
sian military and fransport aircrafts and providing
the Armed Forces of Russia with the appropriate level
mobility, if required. In addition, these aircrafts pro-
vide a highly effective participation of the Russian
Army in peacekeeping operations in the remote areas
of the world;

- keeping the leading position of Russia in the fast-
growing market of the unique out-of-gauge cargo air
service where the share of the domestic companies is
already 75%;

- creating 10 thousand jobs at the aviation produc-
tion facility (100 thousand including the subcontrac-
tors and selectors); providing Ulyanovsk Aircraft Con-
struction Plant with load having established the facility
which specializes on the production of the transport
aircrafts AN-124, medium military transport aircrafts
and the IL-476 ;

- maintaining the position of Russia as one of the major
aviation powers in the world.
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BOEHHAA TEXHUKA

NOTEHUWUAJIbHbIE BO3SMOXHOCTU

CO34AHNA YHUBEPCAJIbHBIX N CNELWATIN3NPOBAHHbIX
BPOHNPOBAHHbBIX KONNECHBIX MALIWH HA Y3JIAX I ATPETATAX MHOTOLIEJIEBbBIX

MONHONPUBOAHbIX ABTOMOBUIIEN

InaBHbI KOHCTPYKTOP
Hay4Ho-npon3BoACTBEHHOrO LieHTpa
«CneymnanbHoe MalMHOCTpOeHMe»
MITY um. H.3. baymaHa,

KT.H.C.[. MNonos

BINM-97 «BbicTpen» (MakeTHbI 06pa3sen) | BMP-97 Vystrel (sample model)

B cratbe paccMoTpeHbl NoTeHLManbHble BO3MOXHOCTU CO3AaHNA YHMBEPCaNbHbIX
1 CneLmnanm3npoBaHHbIX GPOHMPOBAHHbIX KOJIECHbIX MALUWH Ha y3/1ax U arperatax
MHOroLeneBbIX NOMHOMPUBOAHbIX aBToMobOMel Ha npuMepe BpoHeaBTOMObOW e
cemelicTBa «BbicTpen-M», a TakKe 6pOHMPOBAHHbIX KOJIECHbIX MALUMWH CreLmanbHo-

ro Ha3Ha4YeHnA Ha OCHOBe y3JI0B U arperatoB aBToMobOMnen ceMencTea «MyCTaHI’».
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pOHMPOBaHHble GoeBble MallWHbl TaK

Ha3blBaeMOW «/IETKON BECOBOWN KaTtero-
pumn» (IBM) Bceraa 3aHMManu CylecTBeH-
HOe MeCTO B 06lLei cucTeme BOOPYKEHMA,
KaK CYXOMYTHbIX BOWNCK, TaK U ApYrux BUA0B
BoopymeHHbIx cun PP, 310 06CTOATENLCTBO
OTHIOfb HE C/Iy4anHo 1 06YCNOBNEHO CNOM-
HbIM KOMM/JEKCOM B3aMMOCBA3aHHbIX Mpu-
YYH, MPUYEM B pasNyHble Nepuofbl pa3Bu-
T BoopyxkeHHbIX Cun oTaenbHble GaKkTopbl
nonyyanu npeobnagatoliee BAMsHNE HA KO-
NINYECTBO, TAKTUKO-TEXHWYECKUE XapaKTe-
pUCTUKM, 061K 06AMK M HanpaBaeHue pas-
BWTUA 3TOTO BUJA BOEHHOW TEXHUKU. TeM He
MEHee B LieIOM 3TOT Klacc 60eBbIX MaLLVH Or-
paHu4YMBaeTca No macce B NepBylo oyepelb
TpeboBaHuaMU MOBUIbHOCTU (KOTOpbIe, OA-
HaKo, B Pa3/IMYHbIX CTpaHax hopmynupyioT-
€A No-pasHomy). B oTeuecTBeHHOI NpaKTUKe
orpaHuyeHne No macce TeopeTMYecKu ycra-
HaBAMBanoChb Ha yposHe 13-16 TOHH, HO Ha
npakT1ke Bceraa HabnwaanochL cTpemneHmne
K yBenunyeHuio 60eBoi Macchl MalWHbl A0
ypoBHsA 19-20 TOHH. BepxHss rpaHuua 6oe-
BOW Macchl 3apybexHbix JIEM Haxoautcs Ha
ypoBHe 19-24 TOHH, AOCTUTAA B OTAE/bHbIX
cnydasnx 6onee BbICOKMX 3HAYEHU.
M3BectHo, uTo 06WMIn 06aMK BM u, cnepo-
BaTe/IbHO, €e OCHOBHblE TaKTUKO-TEXHUKO-
3KOHOMUYECKMEe XapaKTePUCTUKMN AUKTYIOTCA
MX MecTom B 06LLeN C1UCTEME BOOPYKEHMS,
KOoTOpasa, B CBOI ouepefb, TeopeTnyec-
KW JOMKHA ONpefensATbCs NPUHATOW U Aen-
CTBYIOLLEN HA HEKOTOPOM [0CTaTO4HO Mpo-
AOKUTENIbHOM OTpPEe3Ke BPEMEHW BOEHHOM
LOOKTpVHOW. B 3TOM cnyyae oKasbiBaetcs
BO3MOXHbIM  OTYeTIMBOE  GopMynnpoBa-
HWe uenen 1 3afay, ANA peleHns KoTopbIX
npegHasHadaetca JIBM, n, cCOOTBETCTBEHHO,
BbipaboTka TpeboBaHUi K ee onpeaensio-
MM TaKTUYECKMM napameTpam U obuiemy
obbemy npounssopcTBa. B cBolo oyepesb pe-
CYpCHble, 3KOHOMMUYECKME U KafpOBble BO3-
MOXHOCTU CTpaHbl NO3BONAKT OrPaHUYUTb
0601acTb AONYCTUMbIX KOHLEMLWIA, OPUEHTH-
pOBaHHbIX Ha NPOM3BOACTBEHHYIO Gasy, Ao-
CTYMHYIO0 Ha 3a4aHHOM OTpe3Ke BpemeHu. Ha
3TON OCHOBE CTAHOBUTCS BO3MOXHbIM thop-
MUPOBaHME KOHLENLUW U UHKEHEPHOro 06-
nuka JIBM. K coxaneHuio, Ha npaKkTuKe 3T0T
noaxoA, Npu BCe ero 04eBUAHOCTU, peanu-
30BbIBA/ICA KpaviHe peAKo, Npuyem Ha pe-
LWEeHUs, onpefensBlUne KOHLENLUM 1 061K
oTeyecTBeHHbIX JIBM, oKasbiBanu onpeje-
naLLee BIUAHME pasNnYHble BTOPOCTENEH-
Hble 0OCTOATENbCTBA, @ TaKKe CyObeKTUB-
Hble B3rnAfbl [JOMKHOCTHBIX NIML pasHoOro
YPOBHA 1 MONOXEHNA B MPOMbILUNEHHOCTA
N BOOPYMXEHHbIX cunax. CerogHAa 3T oco-
6EeHHOCTM [0CTAaTOYHO NOAPOBHO ONMUCaHbI
B PasfIMYHbIX OTEYECTBEHHbIX XypHanax u

KHWrax, B TOM YMcne npUMeHNUTeNbHO K UCTO-
pWW CO3AaHMA U NPUHATUA HA BOOPYXeHue
CaMbIX pasHblx 0OBEKTOB 6GPOHETaHKOBOW
TeXHUKW. OHU TaKKe OTYETIMBO NPOABUANCH
B X0/l€ CO3aHNs 6POHMPOBAHHbIX KONECHbIX
MALUMH Ha y3/1ax U arperatax MHOroueneBbIx
MONHOMNPUBOAHbLIX aBTOMO6Uen. B faHHON
CTaTbe 3aTPOHYT TOJIbKO Of\MH 13 3NWU30/08B —
C03aHue yH1BEepPCanbHbIX 1 CNeLMann3npo-
BaHHbIX OPOHMPOBAHHbBIX KONECHBIX MaLlnH
Ha y3n1ax W arperatax MHOroueneBblX aBTo-
mobunein OAO «KamA3».

V3ameHeHne o6lieii BOEHHO-MOANUTUYECKON
cutyaumm  (CmelieHne xapaktepa HawGo-
Nee BepOSITHOrO BOEHHOTO NPOTUBOCTOAHUA
B CTOPOHY NIOKaNbHbIX KOHMAMKTOB U KOHd-
JIMKTOB HU3KOMW UHTEHCUBHOCTU, YTO MPUBENO
K GypHOMY Pa3BUTMIO TaK HA3bIBAEMbIX «MO-
OUbHBIX CUN») U NOsABIEHNE 6OEBbIX MaLINH
HOBbIX TUMOB CYLLECTBEHHO U3MEHUIN MECTO
1 ponb JIBM B obLLeii cucTeme BOOPYKEHUs
CYXOMNYTHbIX BONCK. [p1 3TOM 3HaUYUTENbHbIV
06bem 3aa4 MOXET ObITb pelieH npumeHe-
HMEM MaCCOBbIX BPOHMPOBAHHbBIX KONECHbIX
MaLUMH Ha y31ax 1 arperatax MHOroLeneBbix
asTomobunen, nostomy obnactb npumeHe-
Hus JIBM cneumanbHbIX KOHCTPYKLMIA MOXET
ObITb CYLLECTBEHHO CYyXeHa, a TpeboBaHus
K HAM COOTBETCTBEHHO MOBbIlIeHbl (NpK co-
XpaHeHWn NpremnemblX TEXHUKO-IKOHOMU-
YecKux noxasarenen).

MoucKkoBbIMM  paboTamu, MpPOBEAEHHbI-
MU BoeHHOI akagemuein GpPOHETaHKOBbIX
BOWCK, W MHULMATUBHbIMKU paboTamn MBTY
um. H.3. baymana ywe B 1970-1985 rogax
6bl10 YCTAHOBNEHO, YTO, YBENWYMB NON-
HYI0 Maccy mMalunHbl Ao 20-24 TOHH, MOXHO
pe3Ko noBbICUTb UX TTX K co3aaTb cemen-
CTBO YHUdUUMpOBaHHbIX JIBM 1 waceu ans
pa3meLleHna pasNnYHbIX BUAOB BOOpPYKeE-
HUA 1 BOeHHOW TexHuKM (BBT).

B coBpemeHHbIX ycnoBMAX onpeensowmnm
(haKTopoMm CTaHOBMUTCA cTpemsieHne obecne-
4utb JIBM maccon 18-24 TOHH 0AHOBPEMEH-
HO XOpOLLIYI NOABUMHOCTb, 60MbLLIOKA pe-
CYPC W HM3KWMe 3aTpaTbl B MPOW3BOACTBE U
3KCnyaTauum.

MHUUMATUBHBIMM  HAyYHbIMU U KOHCTPYK-
TopckuMM pabotammn Kadeapbl «KonecHble
MawmHbly MBTY um. H.3. baymaHa, Bbinos-
HEHHbIMK B cepeanHe 1980-x rogos, 6bi10
NMOKa3aHo, YTO B 3HAYMTENIbHOW CTENEHU 3TN
YCNOBMA MOTYT ObiTb BbIMNOJHEHbI NpKU Me-
pexofie C ryCEHUYHOro Ha KONECHbI onop-
HO-XOA0BOW Komnnekc. [lpu 3TomM nowuck
peLlleHuns, ONTUMANbLHOTO N0 KOMMIEKCY TaK-
TUYECKUX N TEXHUKO-3KOHOMUYECKUX MOKa-
3aTtenen, CBA3aH C NPeojoNieHNeM 3Hauu-
TeNbHbIX NPOTUBOPEUNIA.

O6wue Hepgoctatkm TJIBM, onpepensemble
TUMOM ABMKUTENA (MENKO3BEHYATON ryceHu-

COMBAT MATERIEL

el ¢ MeTaIMYecKNMmM Tpakamm), 40CTaTou-
HO XOPOLUIO U3BECTHbI:

— OrpaHuyeHne JOCTUKMMOW CKOPOCTU ABU-
eHus no goporam (Ha ypoBHe 65-70 Km/uy)
13-3a NPUHLMUNMANbHBIX HELOCTATKOB CNOCO-
6a nosopota, Npobiembl YCTORYMBOrO Y-
paBieHnA MaLUMHON MO KypCy, a TaKKe U3-3a
60NbLLIMX NOTEPb B YCEHUYHOM ABMMMUTENE,
6bICTPO HapacTaloWMX NPU YBENUYEHUN CKO-
POCTY ABUXKEHUA, U HEKOTOPbIX APYr1X 0CO-
6eHHocTen paboTbl ryceHUUbl Ha BbICOKMX
CKOPOCTAX;

— CK/IOHHOCTb K NPOAONbLHO-YINOBLIM Kone-
6aHMAM Kopnyca U MOHOTOHHOMY HapacTa-
HMIO YCKOPEeHUIi Ha paboyem mecTe BoAUTeNs
no Mepe yBenn4YeHns CKOPOCTU ABMKEHUS;
— BbICOKUI1 ypoBeHb BUBpaLmnii 1 wyma (oco-
6EeHHO NPY ABUXEHMM HA NOBbILIEHHbBIX CKO-
pocTax);

— paspyLueHue JOPOr rNYCEHNYHbIM [IBUKUTE-
NeM, ONTUMU3MPOBAHHbLIM A5 6€340P0XbA;
— HEBO3MOXHOCTb CO3AaHuA YHMBepcanb-
HOrO ryCEeHUYHOro ABWKMTENs, CNOCOBHOrO
pa3BuBaTh 6ObLIYIO TATY HA MAOXMX FPYHTaxX
1 OLHOBPEMEHHO He NOBpeXAaTb NOKPbITUE
XOPOLUMX AOPOT;

— GonbluMe 3IKCMIyaTaLuMOHHbIE PACXOAb
TONAMBa;

— HeA0CTaTOYHOCTb pecypca, KoTopbli orpa-
HWYEH PeCcypCcoOM XO40BOI YaCTW U NOBbILLIEH-
HOW Harpy}eHHOCTbIo TpaHcMmuccun (npober
MALUMHbI A0 KanUTaNbHOrO PEMOHTA — Ha
ypoBHe 12-16 TbiC. KM, [0 ChAMCaHUA —
40-45 TbIC. KM, NPy NpefeNibHO AOCTUXMMOM
pecypce ryceHnt, 6-10 TbiC. KM).
[JoctouHctea KJIBM, onpepensemble TUNOM
ABUXKUTENSA, TAKXKE XOPOLIO N3BECTHbI:

— 6onblias, NPaKTMYeCKU HeaoCTUKMMAS
ana INIBM, cKopoCTb ABUXKEHUA No Joporam
(100-110 km/4 u Bonee);

— Gonblioi 3anac xoja No TOMAUBY Npw
MeHblUKX, Yem y TJIBM obbemax Tonnms-
Hbix 6akoB (peanbHble KJIBM umetor oT-
HOCUTENbHLIA pacxop TonaueBa He Gonee
0,035 n/ToHH*KM, a [JIBM — Ha ypoBHe
0,052-0,055 1/TOHH*KM);

— HUW3KWIA YpPOBEHb AeMacCKUpyoLmnx npu-
3HaKOB, B 4aCTHOCTW YpPOBEHb BHELIHEro
WwymMa M ypoBeHb BMUOPALUMOHHBLIX BO3AEN-
CTBWI Ha IPYHT;

— MEHbLMWIA YPOBEHb BHYTPEHHEro Wyma u
BUOPaLWiA;

— 6onbwon pecypc (TEXHWYECKU He npej-
craBnsier npobnembl obecneyeHune npo-
6era KJIBM [o KanutanbHOro pemoHTa
270-300 TbiC. KM 1 6onee);

— BbICOKasA }MBYYeCTb MHOFOOCHOIO Konec-
HOro ABMMUTENs (CyLLeCTBEHHO Bbille, YEM
rYCEHWUYHOrO ABWXUTENs, 0COBEHHO B 2-Ty-
CEHWUYHOM WUCMONTHEHUN).

JANUARY 10| 01| NEW DEFENCE ORDER STRATEGY

25



BOEHHAA TEXHUKA

26

Taktnyeckasa nopswmxHoctb KJIBM B uenom
HECKO/IbKO YCTYnaeT TaKTUYECKOW NOABMXK-
Hoctu [JIBM, npuyem npumeHeHue «6o-
€CTOMKMX» LUMH COMPOBOXAAETCA YXYALle-
HMem npoxogumocti KJIBM (BeposTHOCTb
noaswkHoctv [NIBM B nogasnsiowem 60b-
LUMHCTBE peanbHbIX YCNOBUIA NPUMEHEHUsA Ha-
XOAMTCA Ha YPOBHeE He HiKe 48%, 4To ABNAETCA
X OCHOBHbIM NpenmyLiecTBom nepes KNBM).
IMBM npepocTaBsioT pa3paborynkam 60b-
wyto cBoboAy B pasmeLleHNn KOMMIEKCOB
BOOPYXEHMA, YCTaHOBNEHHbIX Ha Bpalia-
lowmxca 6alwHax unu nnaropmax ¢ onop-
HO-NOBOPOTHLIMM YCTPOMCTBAMU 60/bLIOTO
AnameTpa, u3-3a 6onblueit nonesHoii rnybu-
Hbl KOpMyca W pacWMPEHHON LLeHTPanbHO
yact mawwuHbl. Kpome Toro, [NIBM moryt
umetb 6onee HU3KUIA cunyat, dem KJIBM
(npnbnusntenbHo Ha 250-300 MM), TaK Kak
TYCEHUYHbIA  OMOPHO-XOAOBOM  KOMMEKC
He TpebyeT pa3melleHuUs arperatoB TpaHc-
muccum B6M3M aHuwa Kopnyca. Mpasaa, ¢
Apyroii ctopoHbl, y KIIBM npoue (ypesaHue
Koprnyca NpoucxoauT B obnact pasmetie-
HUS TPAHCMUCCUK) NONYYUTL TaK HasblBae-
moe «V-06pasHoe AHuwe» 6e3 cyuiecTBeH-
HbIX NOTEPb NONE3HOro 06bema Kopnyca, YTo
MOBbILWAET 3alnTy TMYHOrO cOocTaBa OT BO3-
AEeNCTBUA B3PbIBHbIX YCTPOWCTB.

IMBM TpebyeT opraHusauuu cneuuanbHo-
ro Npou3BOACTBA, CO3AAHUA U COAEPMHaHuA
B MUPHOe BPeMsA CrewLunanm3npoBaHHoON pe-
MOHTHOI 6a3bl, HAKOMNEHNs 3anacHbIX Yac-
Tel U arperaTtoB, HEMPUrOAHbIX ANA 3KCMAy-
arauuu B HapOAHOM X03AWCTBe, W T.N. ONbIT
BbIABUI HU3KYI0 npucnocobneHHocts MIBM
K KOHBEPCUM B KOMMepYecKne U HapofHO-
XO03AWCTBEHHbIE 0OBEKTHI.

[NMBM TpebyeT B MUpHOE Bpems LeneBoi
MOArOTOBKM KaApOB B CNeLManbHbIX y4ebHbIX
3aBefleHnsX, @ B BOEHHOe Bpems 3aTpyAHA-
€TCA UCNO/b30BaHMe 0byYeHHbIX BOAUTENEN
HapOAHO-X03ANCTBEHHbIX aBTOMObUeN. Ha-
npoTWB, NPV paLMOHaNbHOM NOAXOAE K Npo-
€KTUPOBaHMi0 KOHCTpyKuma KJIBM moxer
6bITb NPUGAMKEHA K MHOTOLLENIEBLIM 1 KOM-
MepyecKMM aBTOMOGWAAM, 4YTO MO3BOAAET
1CNO/b30BaTh Kafapbl, PEMOHTHYIO 6a3y 1 3a-
nacbl, NOArOTOBNEHHbIE B MUPHOE Bpems 1
33 CYeT KOMMepYecKnx npeanpuatuin. Bos-
MOMHO ynpouieHure TbinoBoro obecneyeHus
3a cYeT yHnbUKaLumu cHabxeHus.
VIHMUmaTuBHble paboTbl, BbIMOMHEHHbIE B
MBTY (MITY) um. H.3. bBaymaHa Ha Kaden-
pe «KonecHble MalwmnHbI» B COTPyAHUYECTBE
c kaeppori N°13 BABTB B 1980-x roaax, no-
Ka3anu, YTo IKoHoMM4ecKasn 3 HeKTUBHOCTb
npumeHeHus KJIBM moxeT 6biTb BecbMa
owytMmon. Tak, Hanpumep, npu nepesoje
CYXOMYTHbIX BOWCK Ha KONECHble TPaHCMopT-
Hble 6a3bl BO3MOXHO WU CHUXEHWE 3aTpar
MwuHucTepcTBa 060pOHBI B MUPHOE BpeMs B

4-5 pas npyu coxpaHeHUM obbema 3aKynok
TeXHUKN. OpUEHTUPOBOYHbIE pacyeTbl no-
Kasanu, uto npu nepexoge Ha KJIBM moxHo
0XVAaTb B BOEHHOE BPEMA COKpalleHus
obbema MarepuanbHoO-TexHUYeckoro obec-
neyeHus onepauuu npubansnTensHO Ha 50%
N YMeHbLUEHWA HapAAa TbINOBbIX TEXHUYECKUX
CpeAcTB NpyMepHo Ha 30%.

YKa3aHHble NpoT1BOpeYMBbIe haKTopbl CMo-
co6CcTBOBaNM BO3HMKHOBEHWUIO ANUTELHOM,
He NpeKkpaTuBLUIENCA 4O HACTOALLEro Bpeme-
HU AUCKYCCUI B 3apyDBexHON NevaTu ¢ Lenbto
BbIBUTb PaLMOHabHYI0 HanpaBAeHHOCTb B
co3aaHun JIBM, noucKka onTUManbHbIX Tex-
HUYECKMX peLleHnid WU pauMoHaNbHOro co-
oTHoweHuna mexay KJIBM n TNIBM pasnuu-
HbIX TUNOB. 3TN AWUCKYCCUW AABHO NOMY4UN
NPaKTUYEeCKYD peann3aumio B CO3AaHUN KO-
necHblx BPM, apTunnepuickux KonecHbix
MalMH OrHeBOW NOAAEPHKM, CaMOXOAHbIX
KonecHbix raybuy KpynHoro Kanubpa, a
TaKxe cemenctB MHorouenesbix KNIBM pas-
NNYHOrO Ha3HayeHwus.

K coxaneHuio, B oTe4eCTBEHHOW cneuunans-
HOW neyatn obCyKAeHWEe 3TOro Bonpoca Be-
NoCb KpariHe BANO, a B HacTosllee Bpems
AMCKYCCUA NPaKTUYECKN MOMHOCTLIO 3aTyX-
na. B pesynerate B Poccumn go nocnegHero
BPEMEHW CyLLeCcTBOBANO TONbKO OAHO Ha-
npasnexne B co3ganun KJIBM, 3BonounoH-
HO NpoAOMKaloLLEee NIMHUIO Pa3BUTUA Konec-
HbIX BpoHeTpaHcnopTepoB [OPbLKOBCKOTO
aBT03aBofa, 061K KOTOpbIX chopmupoBan-
cA ele B cepeanHe 60-x ronos. Kpome Toro,
pa3sutune otevectBeHHbIx K/IBM HensmeHHO
LU0 NO IMHWK CneLnann3aunm KOHCTPYKLUn
N ee yfaneHWa OT pelleHnin, XapaKTepHbIX
AN MacCCoBbIX WM KPYMHOCEPWUWHbIX aBTO-
mobuneil, YTo NPUBOAUT K MOBbLILIEHMIO Ce-
6eCcToMMOCTU MaLUMH U HUBENMPOBAHUIO WX
IKOHOMUYECKMX NpeumyLLecTB Ha (oHe co-
XpaHeHUs 0ObEKTUBHBIX TEXHUYECKMX Hepo-
CTaTKoB. [1py 3TOM BCe WHble NPEeLIOXEHNA U
pa3paboTku pasnnyHbiMU cnocobamu BbIBO-
AVNCb U3 PacCMOTPEHUA UK 3aBOAUAUCH B
TYNUK, 4TO CNOCcoGCTBOBANO CO3aaHMio npea-
cTaBneHns o 6e3anbTepHaTUBHOCTY CUTYaLUN.

B 10 e Bpems elue B cepeanHe 80-X ro40B B
MITY um. H.3. BaymaHa 6bin NnpoBeseH Kom-
NNEKC MHULMATUBHBIX PaboT ¢ uenblo oue-
HUTb BO3MOXHOCTW CO3[aHWA CemencTBa
6POHMPOBaHHbBIX KONECHBIX MALLUH U KoNec-
HbIX LIACCK ANA YCTAHOBKM KOMNIEKCOB BOO-
PYXEHUA C ONOpoW Ha AeNncTByioLLee Macco-
BOE aBTOMOGU/IbHOE NPOM3BOACTBO, C 0AHOIA
CTOPOHbI, U C MapameTpamu, COOTBETCTBYIO-
wumu yposHio TTX [TIBM atoro nepuoga unu
npesbiWawLWUMKn nX. boino paspaboraHo ce-
MEeNCTBO KONECHbIX MaLLWH, NOCTPOEHHOE No
NPUHLMNY «06paTHON YHUbUKAUMU» Ha oc-
HoBe GpOHMpoBaHHON 60eBOW YeTbipexoc-
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Hon KJIBM nonHow maccoi 20-22 TOHH.
CeMencTBO COCTOANO U3 TPEX OCHOBHbIX BET-
Beii (8 8, 6 6 M4 4) C BbICOKOW CTENEHbIO ne-
peKpecTHON yHUdUKauMK, Kaxaan U3 KoTo-
pbixX BKIOYaNa B cebs:

— OpOoHMPOBaHHYID 6GOEBYID KOMECHYID Ma-
LUKHY;

— 6poHMPOBaAHHOE KONEeCHOE Laccu ansa yc-
TaHOBKW KOMMIEKCOB BOOPYKEHUS;

— GpoHMpPOBaHHOE KONECHOe Waccu Ana yc-
TaHOBKM annapaTtypHbIX KOMM/JEKCOB pas-
NINYHOTO Ha3HaYeHUs;

— nnaBalolme HeOPOHUPOBAHHbIE KOpNYC-
Hble KonecHble waccu (B Tom yucie mope-
XOAHbIE MALNHBI);

— NnaBatoLiMe 1 ynpoLieHHble cneyunanbHble
KONecHble Wwaccu;

— MHOroLe/eBble rpy30Bble aBTOMOBUN.

Mo Tem 3nemeHTam, KOTOpble ABAAIOTCA NPO-
AYKUMEN aBTOMATM3MPOBAHHOIO Npou3BOA-
CTBA MY 3aMeHATCs (DEMOHTUPYIOTCA) Npu
JKCnAyaTauuu, BCe MalluMHbl 3TOr0 cemen-
ctBa 6blM yHUDUUMPOBAHBI C NPOW3BOA-
ctBom OAO «KamA3», aelicTBOBaBLUMM Ha
MOMEHT pa3paboTKu, 1 yuuTbiBaNu nepcnek-
TMBbI ero paseutus. OKasanocb, YTo Noaob-
Has 3adava BrojiHe paspelwwrma npum obssa-
TeNbHOM YBEIMYEHWUM NOJHOW MACChbl MaLlIUH
110 YPOBHSA 22-24 TOHH, 4TO B TO BpeMsA npej-
nonarano o6ssatenbHyld cMmeHy 6a30Boro
npou3BoAcTBa (No3Tomy, B YacTHOCTU, B Ka-
yectBe 6a30BOro aBTOMOGWILHOTO 3aBoAa
1 6b1n0 BbiGpaHo OAO «KamA3»). MpaBunb-
HOCTb 3TOW OLLEHKW MOATBEPXAAETCA OTYeT-
NINBON COBPEMEHHON TeHAEeHUUen K yBenu-
YeHUto NofHon maccol BKM.

B yactHocTu, B 3701 paboTe BnepBble Obi1o
noxasaHo (8 cotpygHudyectse ¢ HUWU Tou-
Malll), YTO MMEETCH peasnbHas TeXHWYecKas
BO3MOXHOCTb CO3JaHUA CAMOXOAHOW Kpyn-
HOKanubepHoi 152-MM apTUAnepun NosKo-
BOro 3BeHa Ha GPOHMPOBAHHOM KONECHOM
waccu. lMpu nonHon macce 22 TOHHbI OKa-
3a/10Cb BO3MOMHbIM TaKXe co3jaHue non-
HOL,EHHOW KONEeCHOM MaluHbl OTHEBOW NOj-
LEPIKM ¢ nyLWwKon kanubpa ao 120-130 mm.
B 10 Bpems 3a py6exom cylecteoBana Tofb-
KO OMbITHast pa3paboTKa KOJeCHON MaLLMHbI
«lllapk» Ha 6a3e BPM «Jlykc» (TepmaHus) co
105-MM TaHKOBOW NYLWKOW B CneuuanbHOM
NCNONHEHNMW.

PasButne atoro npoekta Ha OAO «KamA3»,
HECMOTPs Ha €ro 3HEPruyHylo NOAAEPHKY
KomaHaoBaHnem CyxonyTHbIX BOMCK U Aaxe
npsmoe peweHne MwuHUCTpa 0GOPOHbI
CCCP, 6b110 3a6/10KMPOBAHO PYKOBOACTBOM
aBTOMOOWLHOM MPOMBILLNEHHOCTU U 3aKa-
3blBaloLWUMK ynpaBneHnamn MuHuctepcTea
060pOHbI NPY aKTUBHOM COAENCTBUM NOAYM-
HEeHHbIX UM UHCTUTYTOB.

B 3aauy AaHHoO paboTbl HE BXOAWUT AeTanb-
HbI @aHanu3 onucaHHom cutyauymm. OaHaKo B



CaMopeibHas MalvHa CoONpOBOXKAEHNA aBTOMOBUAbHBIX KOJIOHH,
npuMeHsBLwancs B xofe 60eBbIX 4eNcTBUI B ApraHnctaHe
Self-made escort vehicle applied during combat operations in Afghanistan

XOfie 3TX paboT u obcymaeHUs UX pe3ynb-
TaToOB C 3aWMHTepPeCcoBaHHbIMM Creuuanuc-
Tamn Munuctepctea o6opoHbl CCCP 6bina
HECKONIbKO HEOXWAAHHO BbisiBNeHa NoT-
pebHOCTb B 6POHMPOBAHHBLIX aBTOMOOUNAX,
NOCTPOEHHBIX Ha arperatHoii 6a3e macco-
BbIX MONHONPUBOAHbLIX MHOTOLENeBbIX aB-
Tomob6unei 1 obnagarowmnx cnocobHOCTbIO
ABUraTbCA B COCTaBe aBTOMOOU/IbHBIX KO-
NIOHH UM CaMOCTOATENbHO NO Aoporam 06-
Llero nosib30BaHWs, FPYHTOBbIM JOpOram
B N1060M COCTOSIHUM W, 3NMU30AMYECKU, NO
pasBegaHHON MecTHOCTU. JIMHUA pa3BUTUSA
Takux mawwnH B CCCP 3aBepwwunacs Ha BTP-
152B, nocne yero BCe nocneyiouime paspa-
60TKM HEU3MEHHO YKNOHANNCH B CTOPOHY CO-
3[aHUA cneynanbHbIX MallrH (@HanoruyHas
TeHAEeHUMsA Bbina xapaKTepHa U Ans passu-
TUA KOMECHBbIX LIACCK, KOTOPblE HeW3MeH-
HO TpaHcdopMUpoBannch B y3KoCneunanu-
31pOBaHHblE KONMECHble LWaccu, Yacto 6es
JEeNCTBUTENbHO JOCTATOYHbIX OCHOBAHWUMN).

OcTpas noTpe6HOCTb B GPOHMPOBAHHBIX aB-
TOMOBMAAX [N COMPOBOXAEHWUA aBTOMO-
OUNBHBLIX KONOHH U pelleHns Apyrux aHano-
TMYHbIX 3aday MposiBMNach B xoae GoeBbIX
AencTeun B AdraHucraHe, Koraa Takue aBTo-
MOGWIN YaCTO U3roTaBAMBANUCL B BOWCKAX
CamMoCTOATeNbHO C MCNONb30BaHMEM MOA4-
pY4HbIX CpeacTB. Yalle Bcero kopmyca cnu-
CcaHHbIX BTP nnaun nerknx TaHkoB 20-x roaoB
yCTaHABNMBANNCh B KYy30B MWAM Ha pamy
06bI4HbIX aBTOMOGMNEN, 060PYAOBAHHBIX
camogesbHbiMM 6poHekabuHamu. Monyyms-
wueca «bpoHeaBTOMOOUNN» BOOPYKANUCh
camofienbHbiMK BalleHHbIMU KOMMNEKCaMK,

06bluHO ¢ nynemetamm LK. O6nagas 6onb-
WOV CKOPOCTbIO [BWXEHWA MO Aoporam,
3HAYNUTENbHLIM 3anacom xoja U 6Gonboin
yoeNnbHoWM MOLHOCTbIO, 3TU «BpOoHeaBToMO-
6unu» MOrnu cnefoBatb B aBTOMOOWNbHOM
KO/MIOHHe, He co3AaBas Nomex Ana ee nepe-
ABVKEHMWA C NOBbILLEHHbIMW CKOPOCTAMU, N0
FOPHbIM JOPOram U B APYruX aHanormyHbix
ycnosusx. Boopywenue (KpynHokanubep-
Hblii nynemer [LWK) n xopowas 6poHesas
3awmTa (TonwmHa 6OPTOBbIX IMCTOB CTApPbIX
TaHKOB foxoauna Ao 20-25 mMm) no3sons-
110 OpraHn3oBaTb 3P EKTUBHYIO OXPaHy KO-
JIOHHbI, @ TaKKe pellaTtb Lenblin paj 3asad,
TpebyloLux aBTOHOMHOTO MepeaBMKEHNS
60eBbIx rpynn. Mo 3agaHuto HauyanbHKUKa BO-
opyxeHusa cyxonyTHbix Bonck BC CCCP takasn
MaluHbl 6bina paspaboraHa MITY um. H.3.
BbaymaHa Ha 6ase arperatoB aBTomMo6u-
na KamA3-4310 — npuyem cpasy Kak co-
CTaBHas 4acCTb CEMENCTBA MalUH 4x4, 6x6
n 8x8. [etanbHoe obCyxaeHue 3Toro npo-
€KTa He BXOAWT B 3aAayy AaHHOW cTaTby, 0f-
HaKo cnefyeT 3aMeTuTb, YTO MO pe3y/bTatam
npopaboTkm 061acTb NPUMEHEHUA MaLUWH
3TOrO0 TWMA OKa3anacb OYeHb WKPOKOIA (nat-
pyNbHble aBTOMOGWAU, MalUWHbI ynpasne-
HUSA W CBA3MW, MeAULMHCKME MaluWHbI, 6a30-
Bble Waccu U T.A4.).

MonbiTkM paseuTus 3Toi paboTbl Ha OAO
«KamA3» TakxKe BCTpPeTUAN ynopHoe 1 Anu-
TeNbHOE MPOTUBOAENCTBME KaK CO CTOPO-
Hbl PYKOBOACTBA aBTOMOGU/ILHON NPOMbILL-
JIEHHOCTU W ee OTPACNEBbLIX MHCTUTYTOB, TaK
1 CO CTOPOHbI 3aKa3blBatoLmx CTpyKTyp Mu-
HobopoHbl. OaHaKo B Hayane 1997 roaa au-
pektop ®eaepanbHON MOrPAHUYHON CAYHK-
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COMBAT MATERIEL

BpoHupoBaHHbIt aBToMoGUAL KaMA3-43269 «BbicTpen-M»,
BOOPYXeHHbI 30-MM aBTOMaTUYECKON NYLKOW
Armoured vehicle KamAZ-43269 Vystrel-M with 300-mm machine gun

661 PO AWM. Huxonaes, MCXoas M3 cBoei
OLLeHKM OCTPOW NOTPeGHOCTM NOrpaHnYHbIX
BOWCK B MHOroLeneBbix 6poHeaBTOMOGMAAX
Ha aBTOMOOM/BHBIX arperatax MacCoBOro
npoussoacTea, npeanoxun OAO «KamA3»
B YCKOpPeHHOM nopsaKe paspabortatb 6po-
HUPOBAHHYIO MOrPaHNYHY0 MaluHy no TT3
O®IC PO. 31a pabota 6bina BoinonHeHa MITY
um. H.3. baymaHa nog obWwuMm pyKOBOA-
CTBOM AMpeKTopa nporpammsl «Cneymans-
Hble aBTomoOunn» OAO «KamA3» P.A. Asa-
MaToBa, U B AeKabpe 1997 rofa makeTHbIN
obpasel, BMM-97 «BbicTpen» 6bin noka-
3aH AWM. HukonaeBy Ha Tepputopun MITY
um. H.3 baymaHa.

B KOHEYHOM cueTe HecMoTpA Ha MpoAon-
aBlUeecA CONPOTUBNEHME 3aKa3blBaloLnX
ynpaeneHnin MMHOGOPOHLI U NPOTUBOAEN-
CTBME, UHCMUPUPYEMOe KOHKYPUPYIOLMMM
npeanpusTUSMU  NPOMbILINEHHOCTH, 6po-
HeaBTOMObOUAM cemeiicTBa KamA3-43269
«BbicTpen-M», 6narogaps aKTMBHOCTU reHe-
panbHoro aupektopa OAO «KamA3» C.A. Ko-
rorvHa, 6binM NPUHATLI Ha cHabxeHne BC PO
B KadyecTBe 6a3oBbIX LIACCK M HALIN CBOE
MeCTo B 3KcnopTHbIX nnaHax OAO «KamA3».
Bonee Toro, B HacTosee Bpems Heobxo-
AMMOCTb B 6GpoHeaBTOMObGUNAX yxe dop-
ManbHO npu3HaHa MuHucTepcTBOM 060po-
Hbl 1 €70 3aKa3blBAKL MM ypaBAEHNEM, YTO
HaLLNo OTPaXeHue B COOTBETCTBYIOLLMX HOP-
MaTuBHbIX OKyMeHTax. OcobeHHo oTYeTnu-
BO NOTPEGHOCTb B TaKMX MalUMHAX NPOABU-
nacb BO BPEMA MPOBEAEHUs onepauun no
BOCCTaHOBNeHMWo Mmpa B HwHon Ocetnu.

OkoHyYaHue 8 cnedyrujem Homepe.



BOEHHAA TEXHUKA

POTENTIALITIES FOR THE DEVELOPMENT OF GEN-
ERAL AND SPECIAL PURPOSE ARMOURED WHEELED

S.D. Popov, Chief Engineer of the
Scientific and Production Cen-
fre “Special Machine building” of
MSTU n.a. N.E. Bauman, Candi-
date of Science (Engineering)

VEHICLES ON THE UNITS AND AGGREGATES OF
MULTIPURPOSE AWD VEHICLES

This article is devoted to the potentialities for the de-
velopment of general and special purpose armoured
wheeled vehicles on the units and aggregates of mul-
tipurpose all-wheel drive vehicles by example of ar-
moured vehicles of Vystrel-M series and special-pur-
pose armoured wheeled vehicles based on the units
and aggregates of Mustang series automobiles.

Lightweight armoured combat vehicles (LCV) have al-
ways held the most unique position in the common ar-
mament system of the Army and other branches of the
Armed Forces. This is not by accident and, moreover,
there are many interrelated reasons for that. Different
periods of the Armed Forces history saw some or other
factors which had a dominant influence on the number,
performance characteristics, general appearance and
trend for the development of this type of defence equip-
ment. Nevertheless, this type of combat vehicles is lim-
ited by weight, first of all, due to the mobility require-
ments which, in their turn, are different in different
countries. In Russia the weight restrictions were estab-
lished at the level of 13...16 tons, however, as practice
showed the combat weight of vehicle was to increase
up to the level of 19...24 tons. The upper limit of weight
for foreign LCV is at the level of 19...24 tons and over
in some cases.

It is common knowledge that the appearance of com-
bat vehicle and its major tactical, technical and engi-
neering characteristics are determined by its position
in the armament system which, in its turn, should be de-
termined by the military and defence doctrine remain-
ing in force for a significant period of fime. In this case
it seems to be possible to define the lightweight com-
bat vehicle objectives and, thus, fo draw up the require-
ments for LCV factical characteristics and its total out-
put. Raw materials, economic and human resource
potential of the country make it possible to limit the

range of admissible conceptions oriented at the man-
ufacturing capabilities available at the specified period
of time. It allows developing the conception and engi-
neering design of LCV.

Unfortunately, this approach was implemented quite
rarely in practice. Moreover, various minor circum-
stances and subjective views of the authorities of dif-
ferent level and situation in industry and armed forces
influenced the decisions which determined the concep-
tions and appearance of home-produced LCVs. Today
these particularities are fully described in different
Russian journals and books including those relating to
the history of development and putting into service of
various armoured vehicles. They also became appar-
ent during the development of armoured wheeled ve-
hicles on units and aggregates of multipurpose AWD
vehicles. This article touches upon one question - the
development of general and special purpose armoured
wheeled vehicles on units and aggregates of multipur-
pose vehicles manufactured by KAMAZ JSC.

Change in general political and military situation (the
military confrontation includes local conflicts and low-
intensive conflicts which resulted in rapid development
of the so called “mobile forces”) and appearance of new
types of combat vehicles influenced the position and
role of LCV in general armament system of the army.
Significant part of all objectives can be achieved by ap-
plication of mass armoured wheeled vehicles on units
and aggregates of multipurpose vehicles and, there-
fore, the field where LCV may be used can be signifi-
cantly reduced while the requirements to them, in their
turn, increased (keeping the allowable technical and
economical characteristics).

The research performed by the Military Academy of Ar-
moured Forces and initiative works carried out by Mos-
cow State Technical University named after N.E. Bau-
man identified in 1970...1985 that by increasing a full

28 HOBbII 0BOPOHHbI 3AKA3 CTPATETUM | 01 | AHBAPb 10

BIMM-97 «BbicTpen» (MakeTHbIit 06paseL)
BMP-97 Vystrel (sample model)

vehicle weight up to 20...24 tons it is possible to im-
prove its combat characteristics and to develop a se-
ries of unified LCV and carriage for installation of dif-
ferent types of armament and military and defence
equipment.

The present-day key factor is the effort to develop the
LVC with weight of 18-24 tons providing excellent mo-
bility, long lifespan and low expenditures in production
as well as during operation.

The initiative scientific and engineering works per-
formed by the Department “Wheeled Vehicles” of Mos-
cow State Technical University named after N.E. Bau-
man in the mid 1980s proved that fo a large extent
these objectives can be achieved by converting a full-
track into a wheeled carrying vehicle. However, there
are many contradictions to meet when making deci-
sion in relation to the tactical, technical and econom-
ic characteristics.

The most common disadvantages of tracked LCV which
depend on the type of running gear (small-link frack
with metallic track blocks) are quite known. They are:

- speed limit (at the rate of 65-70 km per hour) due to
steering disadvantages at turning, unstable manoeuvr-
ing of vehicle and huge losses in track assembly which
increase when building up the speed, and some other
particularities of the track assembly at a high speed;

- tendency fo axial and angular oscillations of the body
and monotonous acceleration build-up at the driver’s
seat with increase of speed;

- high level of vibrations and noise (in particular during
high-speed movement);

- road damage due fo the impact of track assembly
modified for off-road terrain;

- impossibility of designing the universal track assem-
bly which will be able to provide high thrust on rough
roads without damaging the smooth road coating;

- huge operational fuel consumption;



- low service life which is limited by the carrier ser-
vice life and increased loading of motion transmis-
sion mechanism (operational kilometres till overhaul
repairs: 12...16 thousand km, till discarding: 40...45
thousand km, with the maximum service life of track of
6...10 thousand km).

The advantages of wheeled LCV determined by the type
of carrier are also well known. They are:

- high speed (over 100...110 km per hour) which is unat-
tainable for tracked LCV;

« low fuel consumption with smaller fuel tanks in com-
parison to tracked LCV (the relative fuel consump-
tion for the wheeled LCV is 0.035 litres/t*km while for
tracked LCV-0.052...0.055 litres/t*km);

- low level of give-away characteristics in particular in
relation to the external noise level and level of vibra-
tions impact on the ground;

« low level of infernal noise and vibrations;

- long service life (the operation kilometres amount
over 270...300 thousand km fill the overhaul repairs);

- high service life of multiaxial wheeled running gear
(significantly higher in comparison to the track assem-
bly, in particular in two-track version).

The battle field mobility of wheeled LCV leaves much
to be desired in comparison fo tracked LCV. Use of
battle-endurable buses affects the manoeuvrability of
wheeled LCV (in real conditions the mobility of tracked
LCV is at the level of 48% which is considered to be
their major advantage over wheeled LCV).

Tracked LCVs give the designers an excellent possibility
of installing the armament systems mounted on rolling
turrets or on platforms with large-diameter support-
ing and turning facilities due to the greater available
depth of the body and expanded central part of the ve-
hicle. Apart from that tracked LCV may have lower sil-
houette in comparison to wheeled LCV (approximately
250...300 mm below) since tracked carrying complex
does not require the installation of motion transmis-
sion mechanism close to the body bottom. On the other
hand, it's easier fo get the so called “V-bottom” in a
wheeled LCV without any significant loss of the effec-
tive body volume. That increases the personnel safety
and protects from impact of explosive bombs.

Tracked LCV requires the organization of special pro-
duction, establishment and maintenance of specialized
repair facilities in peacetime, storage of spare parts
and assemblies which are unsuitable for further use
in the national economy, etc. Experience shows that
tracked LCV are not suitable for conversion into com-
mercial and economic infrastructure.

During peacetime tracked LCVs require staff training
in special educational institutions and in time of war it
is rather difficult to use trained drivers of these vehi-
cles. On the contrary, in case of a rational approach to
designing, the wheeled LCV structure can be brought
into proximity with multi-purpose and commercial ve-
hicles. That allows employing the personnel and using
the repair facilities and stocks, prepared in peacetime
by commercial enterprises. Simplification of combat
service support is possible due to unification of pro-
curement.

Initiative works performed in the Moscow Higher
Technical School (MSTU) named after N.E. Bauman
at the Department of “Wheeled Vehicles” in collabora-
tion with Department No 13 of the Military Academy
of Armoured Forces in the 80-ies demonstrated that
a wheeled LCV can be quite efficient from the point of
view of economics. For example, the expenditure of
the Ministry of Defence in peacetime will be 4...5 times
lower if using wheeled transport vehicles in the Army
provided that the equipment acquisition volume is the
same. Preliminary calculations showed that if using
wheeled LCVs the logistics support volume may be re-
duced by approximately 50% and the quantity of sup-
port facilities may be reduced by approximately 30%.
These contradictive factors have evoked the discussion
in the foreign media, which still goes on, for the purpose
to determine the rational direction in the LVC develop-

ment, to find the best engineering solutions and ratio-
nal interrelation between wheeled and tracked LCVs
of different types. These ideas were taken info account
long ago during the development of wheeled armoured
reconnaissance vehicles, artillery wheeled fire support
vehicles, powered wheeled heavy-gauge howitzers and
a series of multi-purpose wheeled LCVs of different ap-
plication.

Unfortunately, this issue was not intensely discussed in
the Russian media, and today the discussion is near to
cease. As a result, Russia has had only one direction in
the development of wheeled LCVs up to now which is
the further development of wheeled armoured vehicles
of the Gorky Automobile Plant which shape was formed
in the mid 60-ies. In addition, the development of do-
mestic wheeled LCVs followed the design specialization
trend and shifted away from initial design which is typi-
cal for the mass and large-series vehicles that results in
higher costs of machinery and evening-out of the eco-
nomic benefits with the engineering deficiencies still
available. Meanwhile, all other proposals and develop-
ments were not considered or were put at a dead-lock
in different ways thereby creating a view that there are
no options to change the situation.

At the same time in the mid 80-ies Bauman MSTU car-
ried out a series of initiative works fo assess the feasi-
bilities to develop a series of armoured wheeled vehi-
cles and wheeled chassis for installation of armament
systems backed on existing automobile mass-produc-
tion on the one hand and with parameters correspond-
ing to the level of fracked LCV performance character-
istics of that period or even exceeding them. A series of
wheeled vehicles was developed according to “reverse
unification” principle on the basis of eight-wheel ar-
moured LCV with total weight of 20...22 tons.

This series consisted of three main models (8x8, 6x6
and 4x4) with high level of cross-point unification. Each
included the following:

+ armoured combat wheeled vehicle;

- armoured wheeled chassis for installation of the ar-
mament systems;

+ armoured wheeled chassis for installation of the dif-
ferent-purpose hardware systems;

« unarmoured floating wheeled chassis (including sea-
going vehicles);

- floating and simplified special wheeled chassis;

- multi-purpose cargo vehicles.

As for those elements which are subject to automat-
ed manufacturing or in-service replacement (repair) ,
all vehicles of this type were unified with the products
of KAMAZ JSC functioning at the time of development
and complied with the future projects of the company.
It turned out that this task is feasible even if the total
mass of the vehicle is increased up fo the level of 22...24
tons, which at that time supposed compulsory change
of production (hence, in particular, KAMAZ JSC was
chosen as a base automobile factory). The correctness
of this estimate is confirmed by clear modern trend to
increasing the armoured vehicle total weight.

In particular, this work showed for the first time (in col-
laboration with the Tochmash Research Institute) that
there is a real technical possibility to design self-pro-
pelled heavy-calibre 152-mm artillery of regiment ech-
elon mounted on the armoured wheeled chassis. With
the full weight of 22 tons it seemed possible to design
a full wheeled fire support vehicle with a 120..130 mm-
calibre gun. In other countries there was only a pilot
project of wheeled vehicle Shark on the basis of ar-
moured reconnaissance vehicle Lux (Germany) with
105-mm tank cannon of a special configuration.

The development of this project at KAMAZ JSC despite
the strong support of the Army command and even the
direct decision made by the Minister of Defence was
blocked by the automobile industry executive board
and ordering divisions of the Ministry of Defence with
an assistance of subordinate institutions.

The objective of this work does not include a detailed
analysis of this situation. However, during the discus-
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sions of results of these works with interested experts,
the Ministry of Defence of the Soviet Union unexpect-
edly expressed an idea that we needed to develop the
armoured vehicles built on an aggregate basis of mas-
sive multi-wheel-drive vehicles with a capability to
move as part of the truck convoys, or independently on
the public roads, dirt roads of any condition and occa-
sionally in surveyed areas. The development of such ve-
hicles in the Soviet Union resulted in the appearance
of BTR-152V, after which all other projects were de-
voted to the development of special purpose vehicles
(a similar situation happened with the development of
wheeled chassis which always transformed info highly
specialized wheeled chassis. In fact, there were no suf-
ficient grounds for that).,

The urgent need for armoured vehicles to escort truck
convoys and fo solve other similar tasks appeared dur-
ing the combat operations in Afghanistan. Similar vehi-
cles were often made in the armed forces on their own
initiative using the available expedient means. In most
cases the housing of decommissioned armoured infan-
try vehicles and light tanks of the 20-ies were installed
into the body or frame of a usual automobile equipped
with homemade armoured cabins. Such “armoured ve-
hicles” were armed with homemade turret complexes,
usually with DShK machine guns. Having great speed,
low fuel consumption and a high specific power, these
“armoured vehicles” could follow in the truck convoys
making no obstacle fo its movement at higher speeds
on mountain roads and in other similar conditions. The
armament (DShK heavy machine gun) and good ar-
mour protection (the thickness of the side sheets of the
old tanks reached 20..25 mm) provided convoys with
effective protection and made it possible to perform a
series of tasks which require self-dependent motion of
combat teams.

By order of the Chief of the Army of the Soviet Union
Armed Forces this type of vehicle was developed by
MSTU named after N.E. Bauman by redesigning the ag-
gregates of the KamAZ-4310 vehicle and made part of
4x4, 6x6 and 8x8 vehicle types. A detailed discussion
of this project is beyond the scope of this article, but it
should be mentioned that according to the results of
study these vehicles provide a wide application (patrol
cars, machinery, control and communications vehicles,
medical vehicles, carrier vehicles, efc.).

The development of these vehicles at KAMAZ JSC was
long time resisted both by the automobile industry exec-
utive board and its industry institutions, and by order-
ing departments of the Ministry of Defence. However,
in early 1997 A.l. Nikolaev, the Director of the Feder-
al Border Guard Service of Russia, taking into account
his own assessment of demand for armoured multi-pur-
pose vehicles mass production, offered KAMAZ JSC to
develop an armoured vehicle for the Federal Service
according to the Technical Assignment of the Federal
Border Guard Service of Russia. This work was done
by MSTU named after N.E. Bauman under auspices of
R.A. Azamatova, the Director of the “Special vehicles”
Program (KAMAZ JSC ); a sample model of BMP-97
Vystrel was shown to Mr. Nikolayev at the university in
December, 1997 .

Ultimately, despite the continued resistance of order-
ing departments of the Ministry of Defence and resis-
tance of competing enterprises, armoured vehicles
KamAZ-43269 Vystrel-M were accepted by the Armed
Forces thanks to S.A. Kogogin, the Director General
of KAMAZ JSC. The Ministry of Defence has formal-
ly recognized the requirement for the development of
armoured vehicles and that was reflected in the rele-
vant regulations. The requirement for such vehicles has
been demonstrated during the peacekeeping operation
in South Ossetia.

To be continued.

JANUARY 10| 01| NEW DEFENCE ORDER STRATEGY

29



Mavmianaues  HOBASAl BOEHHAA
NOKTPUHA CLUA

e } 3ANYTAHHOCTb
U BAOXHOBEHUE




BKOHLl,e 2008 ropa lMeHtaroH B nnue Ko-
maHgoBaHua Ob6beanHenHbix cun CLUA
(USJFCOM) Bblgan B CBeT NOBGOMbITHLIN [0-
KymeHT. 1o cyTV iena — HeKyto BOEHHY0 A0-
KTPUHY, Ha3BaHHyl «Cpeja Ana LeWCTBMI
O6beanHenHbix cun» (The Joint Operating
Environment — JOE). 3gecb caenaHa nonbit-
Ka 3arnsaHyTb B Oyayliee Ha YeTBepPTb BeKa U1
MOHATb: B KaKOW cpefe NpuAeTcsa BOeBaTb U1
BECTW onepauun?

[IOKyMEHT KpaiiHe BaHblii. [Tonpobyem pa-
300patbCs, Kakoe 6yayliee roTOBAT MuUpy
Bnactutenn CoeanHeHHbIx LLITaToB 1 K KAaKUm
BOVHam oHu rotossaTca. O cepbe3HocTn JOE
roBOpWUT TO, YTO NPEANCNOoBUE K 3TON AO-
KTPUHE-NPOrHO3y nmognucan reHepan [xen
H. Mattuc, komanayowmnin Kopnycom mop-
ckom nexoTbl CLLUA v OH e — KOMaHAyo LI
06beanHeHHbiMm cunamm (J.N. Mattis, U.S.
Marine Corps Commander, U.S. Joint Forces
Command). 3aecb Hao NOSICHWTB, YTO 3T0 3a
KOMaHA0BaHue 1 410 370 3a O6beMHEHHbIE
cunbl. OHM co3aaHbl B 1999-m Ha 6a3e 6biB-
wero ATnaHT4Yeckoro KomaHaosaHua CLUA.
U.S. Joint Forces Command c Tex nop cranu
3TaKoi nabopartopueit ans otpaboThM pe-
BO/IIOLMM B BOEHHOM fJene, «nabopartopuen
TpaHcdhopmaumn» BoopyweHHbix cun CLIA.
OHM — NPOBOAHWK NPEe3nAEeHTCKOW cTpaTte-
M1, NPOTOApMUA 3aBTpaLLHero AHA. Huyero
noao6Horo B PO He nmeetcs.

Y10 e npefpeKalT Ham BoeHHble ¢yTypo-
norn? Moyt nonHylo HeonpeneneHHOCTb
rpagylwiero. AmepuKa ceiyac npebbiBaer
BO BJIaCTW OZHOBPEMEHHO U 3aMyraHHOCTU U
BAoxHoBeHus (intimidation and inspiration).
Ho sicHO, YTO BOOPYMEHHbIE CUAbI CTPaHbI
NPoAOMKAT UrpaTb BeAyLlyld Pofib B 3aLiu-
Te HaLMOHANbHbIX UHTEPECOoB 1 6e3onacHoc-
TW. Ha yeTBepTh BEKa Bnepes — yrpo3bl BOWMH
C perynsapHeiMn u upperynspHoimu (naptu-
3aHCKMMM) NPOTMBHUKAMM, NpUYeM B OTaa-
NIEHHbIX 3€M/IAX. 3[4eCb e — MOMOLLb KPU-
3UCHbIM PErvoHaM U MX BOCCTAHOB/EHME
(BuAMMO, No MpaKckomy obpasly). Xapak-
Tep KOH(IMKTOB 6yaer cambiM PasHoOOb-
PasHbIM: OT BMOMHE PACYETANBbIX LEACTBUI
NPOTMBHUKOB [0 BCMbIIEK CAenbIX CTpac-
Teil. la u 6oeBble BOIMOMHOCT amepu-
KaHCKMX NPOTUBHWUKOB BYAyT pasHWUTbCA: OT
«MOACOB CMEPTHUKOBY» U «KMUBbIX GOMO» 10
[anbHOBOMHOrO BbICOKOTOYHOTO  OPYMUA,
GanNNCTUYECKUX PaKeT W NPOTUBOCMYTHM-
KoBbIX cuctem. Obnajareneil opyxus mac-
COBOro MnopaMeHus B mupe (saepHoro, xu-
MUYECKoro u 6Guonoruyeckoro) byaer Bce
6onblue. MpUYem He TONbKO CPean cTabunb-
HbIX HALMOHANbHbIX FOCYAAPCTB, HO 1 B pas-
PA/Ie HECOCTOATE/bHbBIX CTPaH, 1 B Cpefe He-
rocyaapCTBEHHbIX CETEBbIX OpraHu3aLui.

ToyHee cKa3aTtb Henb3A. bonee nnu meHee
MOMHO 06pMCOBaTL TObKO CPEeAy, B KaKoM
pa3BepHyTca Gyaywme apambl. OuyeBMAHO,
4TO NPUAETCA UMETH AEN0 C arpecCUBHbIMMU
NCNamckumm 60eBMKamm, ¢ X TEPPOPUCTH-
YeCKMMY aTaKamu Ha 3anagHoe «OTKPbIToe»
obuiecrso.

[NABHOE B NCCNIELOBAHUMN —

OTBETbI HA TPY IIABHbIX BONPOCA
MNepeblii. Kakne MupoBble TeHAEHUUN (TPeH-
Abl) 1 paspylenus (disruptions) 6yayT Bau-
ATb Ha 06begnHeHHble cunbl CLUIA B cneayio-
LLyto yeTBEepTb BeKa?

Bropoii. Kak 3T1 TeueHns v paspyLieHms nos-
NMSAIOT Ha KOHTEKCT 60eBbIX onepaLuin?
Tpetnin. KakoBo 3Ha4eHMe 03Ha4Y€eHHbIX U3Me-
HEHUIA 1 KoHTeKCTa Ans O6beanHeHHbIX cun?

AgTopsbl JOE cuuTaloT, YTO BOWMHLI UMMaHEeH-
THbl 4Yenosedyeckon uusuamsauuu. Coeau-
HeHHbIM LLITaTam no3tomy npuaetcs He pas
6patbca 3a opyxue. [py 3TOM HYKHO YUUTbI-
BaTb, YTO BO MHOTUX YacTAX MMUPa HeT pauuo-
HaNbHbIX NONAUTUYECKUX UTPOKOB. OrpOMHYI0
pO/ib TaM UrPaIOT PEUrMO3HbIE NN UAEONO-
rmyeckue yOexzaeHus, nod 3HaMeHemM KOTO-
pbiX Ha cMepTe/bHY0 60pbby MOXHO MOBK-
NIN30BaTb MHOTME MUANMOHBI NIOEN.

MNoHATb CEBA,

YTOBbl NOHATb NPOTUBHUKA

ABTOPbI JOKTPUHBI CYUTAIOT, YTO U B Byayliem
B BOMHAX COXPaHATCA onucaHHble Knay3esu-
LeM TyMaH HeonpefeNeHHOCTN U «TpeHue»
60eBbIX [eicTBMiA. HecmMoTps Ha BClo Twa-
TeNbHOCTb NNaHNPOBaHKA onepaLmii, HeB3u-
pas Ha BCe BbICOKME TEXHONOTUM, NPECNOBY-
Tble «TyMaH BOWHbI» 1 TPEHIE COBbITUIA MOryT
M3MeHATb X074 60eBbIX onepauuii 1o NoJHoO
Henpeackasyemoctu. I B npuHumne asTo-
pbl JOE He cKka3anu Huyero HoBoro. OTmeTM
ele OAMH acneKT: aMepuKaHCK1e BOEHHble
thyTyponorn npusbiBaioT BCEMEPHO M3y4aTb
NPOTUBHWKA, NO3HaBaTb ero. CNLIKOM 4acTo
BOEHHbIE NNAEPbl HE XXeNawT BUAETb B NPO-
TUBHWUKE CUNY, COCOGHYI0 06y4aTbes 1 Npu-
cnocabnuBatbes. BoiiHa HuKorga He Gypet
LeiCTBUEM HEKOEN KUBOW CUAbl NPOTUB 6e3-
U3HEHHOW Maccbl. JTO BCerga — CTONKHO-
BEHWE [BYX XMBbIX cuA. [laxe ecnu npoTus-
HUKW MMEIOT OAMHAKOBYI MCTOPUYECKYIO U
KyNbTYpHYIO OCHOBY, B BOMHE WX [eNCTBUA
MMEIOT pe3Kue OTNNYUA, NMPOAMKTOBAHHbIE
pasHULElN B OTHOLIEHMAX MEXAY NoabMM,
B OMMWAAHWAX U MOBeAEHYECKUX HOpMax.
Ecnn e BoeHHOe CTONKHOBEHWE NPOWCXO-
OUT MeXay NpeacTaBUTeNnsMn pasHblX Kynb-
TYp, TO NOJIOXEHWE elle cloxHee. [o3Tomy
OYeHb BaXHO, KaK yTBEPKAAlOT aBTOPbl A0-
KTPWHBI, cnefoBathb 3aBety CyHb-Li3bl: fOCKO-
HaNbHO 3HaTb ce6sl — U TaK e AOTOLIHO U3y-
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unTb HenpusATens. B npakTMyeckom paspese
3TO 03HAYAET, YTO aMepuKaHLbl HamepeHbl
r1y6OKO M3yyaTb BO3MOKHbIX NPOTUBHUKOB:
X KyNbTypy, UCTOpUIo, reorpacuio, penuru-
O3HYI0 U WAEONOTMYECKYI0 MOTUBALMIO, OT-
NIMYUA UX NICUXONOMMN OT aMEPUKAHCKO NpK
BOCMPUATUN BHELIHEro Mmpa.

3ABTPA BYAET HE TAK, KAK CEFOAlHA
AMepUKaHCKe BOEHHble — ABHO He Tynble
«canorn». OHW NpeKkpacHoO MOHWMAOT, YTO
MWP BCTYNW B NONOCY LUOKOBbIX, HeNnpescKa-
3yeMbIX nepemeH. TaKumK e HenpeacKasy-
embiMu GyayT 1 BOMHBI rpaayLLero, rae Kak
BCErga CTaHyT CXOAUTLCA CUAbI, CMOCOGHbIE
yunThCa U mpucnocabnuBatbcs, HO Tenepb
— BOOPY}EeHHble CTPemUTeIbHO Mporpeccu-
pyowmmu Texdonoruamu. K coxanenuio, or-
meyvatoT asTopbl JOE, nonutnyeckue nuge-
pbl 3a4acTylo CAMLIKOM MNO3AHO OCO3HalT
npovcxoasLime nepemeHbl. TaKoBa Y Npu-
poAa yenoBeKa: OH BCerja Xenaet nprBHe-
CTU NOPSAAOK B 6eCcnopsLoYHYto, XaoTUUHYIO
BCE/IEHHY0, @ CBOW MpepjcTaBneHus o Oy-
AyleM — 4alle BCEro BTUCKMBAET B PaMKU
NpeemMCcTBEHHOCTU C HacToAwmMM. HaymnHaet
3KCTPANONMpoOBaTh TEKyLMe peanun B AeHb
3aBTpaLHuid. Ho 3T0 orpomHas ownbka, He-
NpOCTUTENbHAA HWU ANA MOMUTUKOB, HW ANA
BOEHHbIX. Henpeackasyemoctb rpsaylie-
ro asTopsbl JOE pewwnnv nokasatb Ha npume-
pe 13 COBCEM HefaBHeN nctopun. YetsepTb
BEKa Has3a/, amepuKaHCKana BOEHHas MbICNb
rotoBunack K KoHaukty ¢ CCCP, nposymbl-
Baf BCe: OT CTpaTernyeckoro A0 TaKTuuec-
KOr0 YpPOBHEN BO3MOXHOrO CTO/KHOBEHMSA.
Coetckuin Colo3 npeactaBasnca rpyoeim u
TAXENbIM NPOTUBHUKOM, BO3rnaBiseMbiM
NVAepamu, NpUBEPIKEHHbIMK Aeny pacnpo-
CTPaHeHUA MapKCUCTCKO-NEHUHCKON WAaeo-
NOTUV 1 PacnpoCTpaHeHNo COBETCKOTO BU-
AHUA. M mano KTo B pa3Beacoobiiecrse CLUA
1 AaxKe B Cpe/ie COBETO/I0rOB MOT Pa3rnafeTb
yray6naoWmincs BHYTPEHHUIA KPU3UC, KOTO-
pbivi 3aTem npueegeT K B3pbiBy CCCP n3HyT-
pu. YetBepTb BeKa Ha3aj npoTuBoCTOALLNE
CTOPOHbI pa3mellany Ha cBoux 6asax Tbl-
cAYM AfepHbIX 6oe3apsAAoB, pa3BepTbiBau
6onblune CyXomyTHble, BOEHHO-BO3AYLUHbIE
M BOEHHO-MOPCKMe cunbl. Pycckue BoOWMCKa
B3A/W NOA KOHTpPoNb AdraHuctaH u okasa-
JMCb Ha rpaHu nobeabl Haj NN0Xo OCHALLeH-
HbIMU 1 CKBEPHO 06YYeHHbIMU adraHCKUMU
AywmaHamu. B CanbBagope noytu nobeau-
AV MPOCOBETCKME NoBCTaHUbl. [la n octans-
HOW MMp YeTBepTb BeKa Ha3afj pasuTeNnbHoO
oTaMyancs ot cerogHalHero. Kutai TonbKo-
TOIbKO ONPABAANCA OT NOCNEACTBUIA AONTOr0
npaeneHus Mao. Haus npebbiBana noytv B
CpefHeBEKOBOW HuLLeTe.
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1 xota CpeaHuin BocTok u Toraa nbinan no-
JIUTUHECKUMW U PENIUTNO3HBIMU CTPACTAMMY,
elle HVKTO v NpeAcTaBuTb cebe He mor Toro,
uyto CLUA npoBeayT AiBe 60MbLLNX BOHBI NPO-
TMB VipaKa, a 3aTem 3aAenCTBYIOT 60/bLIMHC-
TBO CBOWX HA3eMHbIX CWUA AN NOAABNEHUA
MoBCTaHYeCKuX ABMKeHW B Wipake n Adra-
HUCTaHe OAHOBPEMEHHO.

YeTBepTb BEKA Ha3af aMepUKAHCKMX BOEH-
HbIX pyranu 3a cnabylo KoopauHauuio aei-
CTBUIA MEXAY PAa3HOPOAHLIMU CUNAMM, APKO
NPOABUBLLYIOCS BO BPEMS BTOPKEHUA BOWCK
CLUA Ha F'peHaay B okTabpe 1983 roga. Hbl-
HelHAs 06begMHeHHOCTb BOeHHbIX cun CLUA
Torfa octaBanacb eule Teopuei. Eule He
6bi10 TaHKa M-1 1 60€eBOV MallVHbI NeXo-
Tbl «bp3anu», camoner-«<HeBUAMMKA» TONb-
KO MPOXOAUA UCMNbITAHMA, He CyLlecTBOBAO
rno6anbHOM CUCTEMbI CNYTHUKOBOrO Mo3u-
umonmpoBaHua GPS. Hy a TepmuH «BblCO-
KOTOYHOE OpYXMe» OTHOCWACA MOKa NULLb
K TaKTMYecKUM saepHbiM 6oenpunacam.
AMepUKaHCKMe aHaNUTUKN NpU3blBaloT 3a-
TNAHYTb elle Aanblue B UCTOPUIO, B Ha4yano
XX cTonetnsa — v B AeCATUNETHUX BPEMEHHbIX
«Cpe3ax» NOCMOTPETb, KaK MeHANNCL CTpa-
Ternyeckme pacyeTbl — U KaK OHU COBEpPLUEH-
HO He COOTBETCTBOBA/IM PeasibHOCTU.

1900 roa. Bepgywasa cuna mupa — bputah-
cKaa wmnepusa. Ee aHanutmkm ¢ nopospe-
HMEM NOCMaTpMBalOT Ha M3BEYHOro Bpara
®paHymto. Tyt Mbl ynbibHEMcs nUcTopuyec-
KOMY HeBeXeCTBy amepuKaHues. AHruA B
1900 roay ¢ TpeBOroi CMoTpena COBCEM He
Ha ®PpaHumio: Ta co BpemeH HanoneoHa Tpe-
Tbero NOC/yWHO Nienacb B XBocTe GpuUTaH-
cKov nonutuku. B 1900 rogy aHrnnyaHe co
CTPaxom rnAAeny Ha fiBe NofHMMaloLmecs
cunbl: Poccuickytlo mnepuio u Fepmanuio
(BTopoii peiix). Ho BepHEMCA K BbiKIaAKam
astopos JOE.

1910 roa. AHrnnyaHe 6nokupytotca ¢ pa-
umeir npotus Fepmanun. (Mpo Poccuiickyio
MMMEepUIo IHKK ONATb 3a6b11n.)

1920 roa. bputaHua n ee COIO3HUKU BbIUT-
panu lepByl0 MUPOBYIO, OAHAKO OKa3anuncb
nepes NMLOM FOHKM MOPCKUX BOOPYKEHWM
CO CBOMMM (hOPMaANbHLIMU COK3HUKAMU —
Anoxunen n CLUA.

1930 roga. Yke nofnucaHbl U LeACTBYIOT MEX-
AyHapoaHble [OroBopbl 06 OrpaHuyeHum
MOPCKMX BOOpPYXeHun. Havyanacb Benukas
aenpeccus. bpuTaHubl He OXMAAKT BOWHbI
B 6vKaniune AecsATb fIeT, a raBHbIMK NPO-
TMBHUKamu cuutatoT CoBetckuin Cotos u Ano-
Huto. TepmaHua n Utanua paccmatpusaoT-
CA TO 1N KaK ApYXecTBeHHble, TO 1N KaK He
npeAcTaBasAoLLne yrpo3bl CTPaHbl.

1936 roa. BputaHCKUiA BOEGHHbIN NAAHUPOB-

LMK BUAWT TPU rnaBHble yrpo3bl: Wtanuio,
AnoHunio n Tepmanuio. lMpu 31OM B cnyyae
BOWHbI @HrAM4YaHe NoOYTK He pacCyUTbIBAOT
Ha nomolyb CoefnHeHHbIX LTaToB.

1940-i. NMopaxeHne ®paHumm B MioHe oC-
TaBuno bBputaHuio opgHy npotus epmanuu
n Wranuu. Ha [anbHem Boctoke 6Gpwutah-
CKUM BNAAGHUAM YTrPOXatoT ANOHLbI. AMepu-
Ka TONbKO-TONbKO Ha4YMHAET MeANeHHO nepe-
BOOPY)XaTb CBOM 60EBbIE CUNbI.

1950 roa. Begywas mupoBas cuna Tenepb
Amepuka. Bcraer conHue faepHoOM 3pbl.
B unioHe HaumHaetcs «nonuuenckas akuma»
B Kopee, KakoBas nmepepacTeT B BOWHY, B
KoTopoW normbHyT 36 500 amepuKaHLeB,
58 ThIC. I0XHbIX KOpeWLeB, 3 TbiC. CONAAT CO-
l03HbIX apmui, 215 TbiC. CEBEPOKOPENCKUX
conpart, 400 TbiC. KUTaWLLEB U 2 MJH TPa-
AaHcKoro Hacenexnua Kopew. B 3Ton BoWiHe,
anuBlencs o 1953 roaa, rnaBHbIM NPOTMB-
Hukom CLUA BbicTynuT Kntain — HeaaBHMI co-
I03HUK aMepUKaHLEeB B BOVHe C ANOHMe.
1960 roa. Nonuntuku B CLUA Kpuyat o pa-
KeTHom otctaBaHum ot CCCP, KoToporo Ha
camom faene Het. [OCMNOACTBYeT [OKTpUHA
MaccoBOro A4epHOro BO3Me3AMs,, HO OHa
CKOPO YCTYNUT MECTO JOKTPUHE rmbKoro pe-
arupoBaHus. Hebonbluoe NOBCTaHYECKOE
aBuxenne B HOxHOM BbeTHame nout He
npuBNEKaeT aMepUKaHCKOro BHUMAHWA.
1970-n. AmepuKaHLUbl, NMOTeprneB Heyaauy
BO BbETHAMCKOW BOWHe, HAaYMHAKT BbIBOA
BOWCK U3 VHpokuTas. BoopyweHHble cubl
CLWA B ynagke. CCCP ycnen nogaBuTb Ha-
ynMHatowmiics GyHT B BapluaBCKOM A0roBo-
pe (1968 roa, Yexocnosakus). HaunHaercs
pa3psAKa BO B3aWMOOTHOLIEHUAX BawwuHr-
ToHa 1 Mocksbl. KHP xzet momeHTa, 4ToObl
COCTaBUTb HedopManbHbI anbaHc ¢ Coeau-
HeHHbIMK WTatamu.

1980 rog. CCCP TonbKo uyTo BTOprca B Adra-
HWUCTaH, a B VpaHe ncnamckas peBonoLms
OMPOKMHYNA LWAXCKUN PeXUM. AMepUKaHL bl
npeanpuUHAMalOT MOMbITKY 0cBOGOAWTL 3a-
NOXHVMKOB — NepCcoHan aMepuKaHCKoro no-
conbcTBa B Terepare. Cnevuonepayua nosop-
HO nposanueaetca. AMepUKaHCKas apmus
3acNy}unBaeT OnpefeneHns «nofon» uan
«flyToin» cunbl. B 310T MomeHT CLUA — cambliii
6ONbLLIOK KPeAWUTOp NMAaHeTbl, OHW [Al0T B
[ONT OCTaNbHbIM CTPAHAM.

1990 roa (npaBunbHee 1991 roa. — Mpum.
M.K.). Konnanc CCCP. BoopyeHHble Cunbl
CLUA, KoTopble A0 CMX NOP CYUTANNCH «LyTON
CUnon», COKpylwalT apmuio Mpaka 3a
KaKue-To cTo Yaco.. Ho elue HWKTO 3a npefe-
namu lMeHTaroHa He cnbiwan 06 NHTepHeTe.
CoefiMHEHHbIe LWraTb! CTaHOBAT-
CA  KPYNHeWwWMM  AOMKHUKOM  3emnu.
2000 roa. Bapwasa — noutu ctonunua HATO.
Teppopu3m Habupaet cuny, CTaHOBACH rnaB-
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Hoii yrpo3oii ans CLIA. Buotex, poboTexHu-
Ka, HAaTOTEXHONOTUW U BOAOPOAHAsA 3Hepre-
TWKa pasBMBalOTCA ropasfo ObicTpee, yem
CYNUAK cTapble NPOrHo3bl.

YETBEPTb BEKA —

OrPOMHbIV CPOK B 3MOXY MEPEMEH

Takum o6pasom, pas B AecsATb €T MUp Me-
HAETCA O HEeY3HABAaeMoCTU. YTo y Tam ro-
BOpUTb 0 25-neTHem nepuoge! Ecnn B3aTb
TOT e 1983-i1, 3KOHOMWYECKNIA N TEXHO-
NOTMYECKUIA «NaHAWadT» nomeHsancs pa-
3uTenbHO. B TOT roa rnobanusauus genana
nepBble Waru, B OCHOBHOM CBOAACH K TOp-
rosne mexay CoeanHeHHbiMun LLitatamu, EB-
ponon u fnoHuewn. «Turpbl» Hro-Boctou-
HOM A3MM TOMbKO HAYMHANU CBOM MOABEM,
BCe elle npebbiBas B HUWeTe. B 1983 roa
€XEe[HEBHbIN NEPEeTOK KanutanoB Mexay
(hVMHAHCOBLIMM PbIHKAMMW COCTaBAAN OKONO
20 mnpg ponn. CeroaHs ata undpa gocturaer
1,6 TpnH. B 1983 roay NHTepHeT — el e BoeH-
Has ceTb cBA3N. Ero skoHomnyeckune n Kom-
MYHMKaLMOHHbIE BO3MOXHOCTM OCTalOTCA He-
oyeBuAHbIMK. COTOBbIX TeNedOoHOB TOXE HeT.
(3meck owwmbKa! CotoBas CBA3b ANA HaYaNbC-
TBa, XOTA U B BapMaHTe aBTOMOBU/ILHOIO Te-
necoHa, B CCCP cywectsyet ¢ 1980 roga. —
Mpum. M.K.) TepcoHanbHble KOMMbIOTEpbI
TONbKO-TO/IbKO Ha4YMHalT CTAHOBUTHCA Mac-
COBbIM sBNeHuem. «MaiikpocodT» uWb
HauyvMHaeT nepepactatb macliTabbl rapaxa
bunna lentca, a nouckosas cucrema «lyrnx»
MBET MOKa NULb B haHTaCTUYECKUX pOMa-
Hax. W xoTs nHpopmMaLmnoHHas peBonLms
yXe Hayanacb, ee npumeHeHna B 1983-m
KaXyTCs elle HEACHbIMU U HEOYEeBUAHBLIMMU.
Bce ocTanbHble AOCTUXEHMA HALUX [HEN
(poboToTexHuKa, paclmbpoBKa reHoma ye-
NIOBEKa, HaHOTEXHONOTMUM) KawyTcs daH-
TacTuKoit. (HeToyHocTb: pobOTOTEXHMKA B
1983 roay passusanacb 6ypHo, ee nepcnek-
TUBHOCTb OTMETUAKN Ha 26-M cbe3ae KINCC B
1981 ropy. — llpum. M.K.).O6pucosaB Bce
310, aBTopbl JOE npuxoadT K BbiBOAY: nepe-
MeHbl 6yAyT ApamaTM4yecKumMn U pesKummn u
B C/ieayioLLylo YeTBepTb BeKa. 1160 cKopocTb
TEXHOMOTMYECKMUX W Hay4yHbIX MepemeH Ha-
pacraer. [lepemeHbl NpOM30MAYT B IHEPreTH-
YyecKkom, hMHAHCOBOM, NOMUTUYECKOM, CTpa-
TErMYECKOM U TEXHONOTMYECKOM «JOMEHAX».
M ecnn yacTb M3 HUX — BMOMHE OXMAAEMble
meTamopdo3bl, TO 3HHAA A0NA OKAKETCA LWO-
KUPYIOL UMK, BHE3ANMHO BO3HUKLWMMMN UHHO-
BauuaAMu. N O6beauHeHHbIe CUbI AOMKHbI
ObITb K 3TOMY FOTOBbI.

WU3Y4As HALUErO BEPOSATHOTO NMPOTUBHUKA
OTaaaMM JOMKHOE aMepUKAHCKUM BOEHHbIM
yTyponoram. Vix JOKTpMHaA HanmcaHa X1BbIM,
0YeHb COYHbIM M 0BPA3HbIM A3bIKOM.
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STRATEGY

B 3TOM OHa pa3uTeNbHO OTAMYaeTcA OT
CYXnX, BIOPOKPATUYECKUX AOKYMEHTOB BO-
€HHO-CTPaTerMyecKkom TemMaTuKm, 4To Gbinu
B CCCP un npopomkatoT nosBnatbca B Poc-
cuiickon Pepepaumn. B Hawmx «Bepxax»
TEKCT, nofo6HbIN JOE, cuntancs Gbl «Hece-
pbe3HbiM». Banke Bcero no ctuio K ame-
PVUKAHCKOMY NPOrHO3HOMY TeKCTy — «Pyc-
CKasn LOKTpUHay, Tpyabl InBuHa Toddnepa
W KHWUIMW aBTopa 3TWX CTPOK. [laxe apry-
MeHTaLWs U PUTOPUYECKME MPUEMbI MOYTH
OAMHAKOBbLI. BoeHHble-AHKM He CTeCHAITCA
yrny6natbca B unocodbuto u yacto obpa-
WaTbCA K TAKUM KIacCUYECKUM aBTOpam-
TeopeTMKam BOEHHOTO UCKYCCTBa, Kak Kna-
y3eBul, CyHb-LI3bl unu ®ykuama. Itomy
«KOCMWUYECKOMY» B3MfiAy Ha BOEHHoe
[eno, 3ToMy UHHOBALMOHHOMY MOAXOAY K
BOHe Ham CTOMT TBOpYeCKMu yunTbca. Co-
efluHeHHble LTaThl No onpegeneHuio Gbinm
“ BGyayT reonoNUTUYECKUMU CONEepHUKa-
MM (M BEPOATHBIMM NPOTUBHMKaMK) Niobo-
o PYCCKOrO LieHTpanun3oBaHHOro rocyaap-
cTBa. XOTb MOHAPXMYECKOro, XOTb CoLMa-
JINCTUYECKOrO0, XOTb Nt06Oro MHOro no co-
LManbHO-3KOHOMUYECKOMY CcTpoto. MMo3-
TOMY Ham KpaiHe BaXHO MO3HaTb NOTUKY
aMepUKaHCKOro BOEHHOrO CTPOWTENbCTBA,
UX BUAEHUE MMUPaA, aMePUKaHCKUI NOAXOA,
K NNaHWPOBaHWIO U NPOBELEHMIO BOEHHbIX
onepauui. B atom cmeicne JOE ana pyc-
CKUX — LIeHHbIN JOKYMEHT.

DEMOrPA®UYECKAA «CLLEHA»

Jocturiye 8-mmnnmapaHon nnaHku B 20-
30-x rogax, HaceneHue nnaHetbl GyaeT Ha
95% npupactatb 3a cyeT GefHbIX pasBu-
BatLlmxca ctpaH. begHocTb natoc nepexa-
ceneHne CO3AaAyT HACTOAWMN «AAEPHbIN
3apag». B 1o e Bpems pa3BuTbie CTpaHbl
6yayT BbiMMpaTb. OcobeHHO ApamaTtuyHo
nonoxexue PP, TepstowLein no nonnpoLeH-
Ta HaceneHusa exeroaHo. ABTOpbI foKnaza
CYUTAIOT, YTO BbIMUPaAHUe Poccum He nmeeT
MCTOPMYECKOro NpeLefeHTa 3a UCKIYeHu-
em naHgaemui. B 20-30-e rogbl HaceneHue

MNemena npubnnsntca nNo BeNnMUMHE K Ha-
cenennto P®. C 2007 roga B EBpone uncno
POAMBLUMXCA YKe He MOKpbiBaeT uucna
yMepLlwux, U NepenomnTb 3Ty TEHAEHUWIO,
HECMOTPA Ha BCe MOMbITKW, He yAaeTcs.
W 310 ana Esponbl Hagonro. Hacenenue
AnoHun, n3pagHO noctapes, CHU3WTCA CO
128 mnH gyw go 117 mnH B 20-30-e rojpbl.
VIMEHHO NO3TOMy AMOHLUbI CerogHA TaK
MHOTO [ieHer BK1aAbiBaloT B po6oTn3aLmio
N B CO3A4aHME HAYKOEMKON 3KOHOMMKMU.
Kutaii, no nporHo3am amepuKaHues, yBe-
JINYUT HAceneHune TONbKO Ha 170 MAH — 1
T0 6naroaaps CypoBbIM OrpaHUYUTENbHBLIM
mepam. CLWIA, kak oxwupatot cTpartern us
O6beanHeHHbIX CWA, 3aiiMyT cpeaHee no-
NO¥eHne mexay 6eaHbIM MUPOM U BbIMU-
patowumu borateiMu cTpaHamu. Kutaii, rae
13-3a NOUTUKM «OfHA cembs — oanH pebe-
HOK» B 20-30-e roapl co3gacrcsa npeobna-
[laHNe YNCIEHHOCTU MOOABIX MYXKUYUH Haf
YMCNOM AEBYLLEK, NOPOAUT BecnpumepHyio
B MUPOBOW NCTOPUM CUTyaLMio. AMepUKaH-
Libl CYUTAIOT, YTO ITO BbI3OBET POCT HACUNUA
B KUTANCKOM COLMYMe, @ TaKiKe — HacTos-
WU NOXap HaLMOHANMUCTUYECKO-3KCNaH-
CUOHUCTCKMX ycTpemnennin KHP. CLUA, rae
B 20-30-e roabl 6yAeT MuUTb 355 MJIH rpax-
faH, Ha 15% cTaHyT MCNaHoA3bIYHbIMM
(c poneit «naTMHOC» B HEKOTOPLIX LITA-
Tax 10 NONOBUHbI Hacenewus). N Gyayuiee
CLUA 6yneT 3aBMCETb OT TOTO, HACKONbKO
yCNewHo CTpaHa CMOXeT acCUMUANPOBaTh
W UHTErpupoBaTh UCMAHOA3bIYHLIX B ame-
puKaHckoe o6uectBo. MOTOK MMMUrpaH-
ToB 13 MeKcukn u ¢ Kapubos — npobne-
Ma cepbesHan. MHama, nonyyms 320 MIH
HOBbIX 0OuTaTeneil, CToNKHeTCA ¢ npobne-
MoVl fanbHeiiwero yrny6neHus nponacrtu
mexay 6oratbimu 1 6eaHbIMM, C pacTyLien
MHTEHCUMBHOCTbIO MEXITHUYECKUX U MEX-
penurnosHbix KoOHMAMKTOB. Ho, Kak Hape-
totcs asTopbl JOE, rocyaapcrBeHHas cucre-
ma MHaum obnagaet 4OCTaTouHbIM 3anacom
NPOYHOCTK.

BEAHDLIE U IOHBIE —

NPOTUB CTAPbIX U BOTATbIX

Mwup 6yayuiero no onpeaeneHuio byaer mec-
TOKUM MecToM. B GypHo nnoasuiemcs «nosce
rnobanbHOM HULLETbI» YenoBeyecKas MU3Hb
Gyner ctoutb Becbma Hegoporo. W Tam e
6ynyT Gywesarb aHTU3anagHble cTpactu. B To
e Bpems boratble cTpaHbl B 20-30-€ roabl ya-
BOAT [JO/I0 CTAPUKOB B CBOEM HaceneHuu.

B finoHuun, ckaxem, B 20-30-e rogbl Ha 100 pa-
6OTHUKOB BYET NPUXOANUTLCS 63 NEHCMOHEPA.
B EBpone — 59 nencrnoHepos Ha 100 Tpygoc-
nocobHbix. B CLUA nons nogei npeknoHHOro
BO3pacTa AOCTUrHET 44 ayw Ha 100 paboTHu-
KoB. [laxe B Kutae yncno neHcMoHepoB yBe-
anmunTea ¢ 12 Ao 23 Ha Kaxaylo CoTHI0 pabo-
Talowux. OAHO 3T0 NpefonpeAenseT xapakrep
OynyLLmx BOWH: ecin 6eaHblit mup (Bons mono-
AblX B HaceneHnn 50%) CMOXET C JIErKOCTbIO
KEPTBOBATb XWU3HAMU CBOUX BOMHOB, TO 60-
raTble CTpaHbl ByayT ¢ KpaiiHeil YyBCTBUTENb-
HOCTbIO OTHOCWUTBLCA K NOTEPAM Cpeau CBoen
monogexu. M Boobuue, 6oratble, HO cTapeto-
LMe CTpaHbl CTaHyT BCEMU cunamm usberatb
BOIH. HensbexHo 1 HoBoe Benukoe nepece-
JIeHNe HapojoB: MyCynibMaH U adpuKaHLes
B EBpony, kutaiues B CubBUPb, MEKCUKaH-
ueB 1 natmHoamepukaHues — B CLUA. Cambie
KBanUbULMpoBaHHbIE UMMUTPAHTbI (MHKeHe-
pbl, MEAUKM 1 T.4.), OCEB B ropofax 6oratoro
mupa, chopmupytoT rnobanbHble guacnopsl.
OT MX AeHEeXHbIX NepeBOOB Ha POANHY CTaHYT
3aBWCETb 3KOHOMMUKM MHOTUX HULLUX CTPaH.

MUPOBAA 3KOHOMMUKA: YABOEHME B 1
®OPMUPOBAHUE PETMOHANbHbIX BJIOKOB
Agstopsbl JOE, B oTanyme OT Hac, He npeaBu-
AAT rno6anbHOro 3aTAMHOr0 Kpu3uca Kanu-
Tanu3ama. Mo ux npeacrasneHusm, robanusa-
LM NOMOXKET MUPOBON 3KOHOMWKE YABOUTb
3a YeTBepTb Beka Basnosoi npoaykt (MBM).
B pacuyet 6pancs cpeaHerof0Boi pocT IKOHO-
MUK GoraTbix cTpaH B 2,5%, a pa3BMBalOLMX-
CAl 3KOHOMWK — B 4,5%. TnobanbHas Topros-
NA YTPOUTCA.
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AMepUKaHLbl 00eLlalnT CHUXEHWE KO-
4yecTBa 3eMNAH, BNavyawmx AHU B KpanHen
Huwete, ¢ 1,1 mapa cenyac ao 550 mAH.
Yncno Tex, KTo BbiHy¥eH nepebuBaTbcs Ha
[Ba gonnapa B AeHb, ynagert ¢ 2,7 MNpA 4o
1,7 mnpga. CerogHa nuwb WecTb pasBuBa-
lolMXCA CTpaH C HaceneHnem Bonee yem B
100 mnH Aayw moryt npoussoauts BBII
6onee, yem B 100 mnpa gonnapos: KHP, PO,
Nuguna, NHpoHesuns, bpasunua n Mekcuka.
B 20-30-e ropbl, Kak 0XuAaloT BOeHHble dy-
Typonoru CLWA, B 31y rpynny Bongyt baHr-
nagew, Hurepus, NMakuctaH, GuannnuHel n
BbetHam. Bce cTpaHbl U3 rpynnbl «CTO MUA-
NOHOB — CTO MWUAANAPLOB» CYMEKT CTaTb
KPYMHbIMU BOEHHBIMM UTPOKaMM B CBOWX pe-
roHax. [la mmp Booblie ¥aet popmmposa-
HUE PEervoHasbHbIX 3KOHOMUYECKUX 6no-
koB. [lepep pasBMBaOWMMUCA CTpaHamu
CTOWT TpyAHas 3aaya — Co34aBaTth He MeHee
50 MAH pabounx mect exeroaHo. CKaxem,
KHP 1 Hann HyxHbl 0T 8 A0 10 MIH HOBbIX
pabounx mecr B roa. TaK, 4To6bl yA0BNETBO-
pATb pacTylyMM COLMANbHbIM OXUAAHUAM
macc: M6o MMeHHO NPEeCNOBYTbIE OXUAAHNS,
a HUKaK He GeAHOCTb, U MPOBOLMPYIOT CO-
unanbHble NOTPACEHUA U PEBOMIOLMOHHbIE
ABUKEHUA.

TNOBANbHbIA KPU3NC —

«HUYErO CTPALLHOM0»?

MpumeyaTeNnbHo, 4YTO HbIHEWHWUA rnobanb-
HbIA KPU3UC aBTOPbI JOKTPVHbI HE CYUTAlOT
poKoBbIM. [leckatb, 06LiMe TeHAeHL MM OH He
cnomaert. logymaellb, TONbKO HA HECKONbKO
NeT X 3afiepXuT. Hy, elle npuBeseT K co3aa-
HUIO HOBOI apXUTEKTYPbl MUPOBbLIX (PUHAH-
COB. 3/1€Cb Mbl PE3KO PacXoAMMCA C amepu-
KaHCKMMK  chyTyponorammu, paccmartpusas
HbIHELHWUIA KPU3MC KaK CUCTEMHbIN U KpalHe
rny6okuii. Xota asTopbl JOE aenatot orosop-
Ky: KatacTpoda BO3MOMHA M3-3a OCTAHOB-
KN 3KOHOMMYECKOr0o pocTa B pa3BunBaloLUX-

CA CTPaHax 1 13-3a 3KOHOMWUYECKOro cnaja
B HMX. 3TO MOXET NPUBECTU K POCTYy Hacu-
NNA W arpeccMBHOCTW, NPUYEM HeyTo no-
nobHoe no3Hana Ha cebe finoHWUs B Havane
1930-x (orpomHas [onis MONOAEXM B Ha-
ceneHuy naoC nocneactsna Benukon 3ko-
HOMUYeCKoW Aenpeccumn). AMepuKaHubl B
3TOM CMbIC/Ie C TPEBOroM NOCMaTpMBalT Ha
KuTtaid, mbl, B 06lem-To, Toxe. Bnpoyem,
cocrasutenu JOE camu cebs onposeprator,
pucys 6yayllee Kak 3MoXy oCTpeiwero ae-
tbuumta 3HeproHocuTenen. A 3to — ocHoBa
JKECTOKUX BOOPYKEHHbIX KOHIMKTOB.

BOMHA 3A HE®Tb — HA NOPOTE?

Packnap y amepukaHueB TaKoB: Aaxe ecnu
6paTb KOHCEPBATUBHYIO OLEHKY 3KOHOMU-
Yeckoro pocra, T0 AobblYa IHEProHoCw-
Tenen AomkHa pactm Ha 1,3% exerogHo.
B 20-30-x rogax noTpebHOCTb YenoBeyecTea
B HUX BblpacTteT ele Ha 50%. To ecTb Kax-
[ble ceMb /€T HeobXoaUMO Kak 6bl co3aa-
BaTb HoBylo CaynoBCKylo Apasuio no o6b-
emy f06bi4n. Beap k 30-m rogam HedTb, ras
M Yrofib Mo-NpexHemMy OCTaHyTCSA JIOKOMO-
TUBOM «3HEpreTmyeckoro noespa». A 3Ha-
unT, A06bIYY HYHHO HAPACTUTb C HbIHEL-
HUX 86 M/H Gappenei B AeHb A0 118 MAH.
Yronb NpOLOMKUT UrpaTh NOCTOAHHO BO3pac-
TalLWyo posb B 3HEprocHabxeHun pa3smsa
foWmxcs ctpaH. W Boobuie, fgons mckona-
emoro roptoyero B 3HeprobanaHce 2030-
X rofax He onyCcTUTCA HUXKe nnaHku B 80%
(HedTs 1 ra3z — 60%). Yaactca nu Bbigep-
¥aTb 3TOT pocT? Yie cenyac amepuKaHLbl
03a604eHbl HexBaTKOM GYpOBbIX NAaThopm,
MHKeHepoB U HedTenepepabarbiBalOLMX
MoLLHOCTeRn. U ecnu yxe cenyac HavaTb Mac-
WwrabHble MHBECTUUMM BO BCe 3TO, Pe3yb-
TaTtbl 6yAyT NULb Yepes fecATb neT. A 310 —
3pumas yrpo3a 3HepreTMyecKkoro Kpusuca.
Kak siBcTBYET U3 NPUBOAUMBIX JaHHbIX 1 rpa-
(hMKOB, BO3MOXHOCTV MpupalieHus [obbi-
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4n HedTn B cTpaHax OMEK u B cTpaHax, B
Hee He BXOAALLMX, BECbMA OrpaHnyeHsbl. He-
¢dTaHble neckn KaHagpl obecneyat oT cubl
4 mMnH bappeneii B ieHb. Bo3o6bHoBRsiEMble
UCTOYHUKM 3HEPrUM 1 BUOTONNBO, KaK CUM-
TatoT BoeHHble CLUA, nokpotoT He 6onee yem
2% MUpOBOro 3HepronoTpebnexus. ATom-
Has 3Heprua? Ee pa3Butue 3ameHseT 60/b-
we yronb, Hexenu nortpebneHue yrneso-
[OPOAOB, Aa U CTpouTenbcTBO HOBbIX A3C
HaTanKMBaeTCA Ha «3KONOTrMYeCKoe COMpo-
TmBnexme». CrpaHbl OMNMEK moryt Hapactutb
Bobbivy ¢ 30 o 50 mnH HGappeneit B rog B
nepcnektuee. Kak sBCTBYeT u3 rpacdmkos,
yronb, HedTb ¥ ra3 B 2030 rogy, N0 MHeHUIO
amepuKaHckux 6oeBbix dyTyponoros, obec-
neyat 5/6 MUpOBOro 3HepronoTpebneHus.
Mpu 3TOM pa3paboTKa yxe UMEIoLUXCA Mec-
TOPOXAEHU U BBOJA B CTPON pa3BefaHHbIX
Ha CerofHA yrneBOAOPOLHbIX 3anacoB He
No3BONAT U3bexaTb «3HEPreTUYecKoro rono-
Aa». BbIpy4nTb MOTYT 1L NOKA HEOTKPbITbIE
MECTOPOX/AEeHUsA, KaKoBble elle Hago OCBO-
UTb. MNpn 3TOM AMHAMMKa reonornyeckux or-
KPbITUI NOCNeAHUX ABAALLATN NET He BHyLLaeT
OMTUMM3MA: HOBbIX «apaBWi» U «KyBENTOBY»
TaK 1 He HaLu.

B CWIA c TpeBoroi cuutaroT: Noytu BnsTe-
po yctynas Kutalo no HaceneHuto, AHKK ce-
TOfHS UMEIOT «MNOoroNoBbe» aBToMobunei B
250 maH — npotus 40 maH y KHP. Ho kutai-
Libl HEMUHYEMO HapacTAT COBOKYMHbIN aBTo-
napK, pe3ko yBennuue notpebnexHue Hehtu.
Kutan yxe TMxo, Nof BULOM «rPaXAaHCKUX»,
BBO/MT CBOW BOWCKA B CYlAHCKMUI HedTeHOC-
Hbin lapdyp. OH ABHO rOTOBUTCA K Bpeme-
Ham, Koraa Apyrue [AepwaBbl, CTPEMACb
obecneyuntsb cebs 3Hepropecypcamm, HauHyT
nHTEpBeHUMN B Adpuke.

Astopbl JOE cuuTaloT, YTO MOKa HapalmBa-
HUue fo6bluK HedTU B MUpe UMeET Npeaen —
110 mnH 6appeneit B cyTku. Kak foctuyb xe-
naembix 186 miH? NoKa HenoHATHO.
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B 3mux ycnosuax K 2012 rofy MOXeT HacTy-
nutb aeduunt HedTM — npumepHo 10 MAH
6appeneit B cyTKKU. YTobbI M36eKaTb Katac-
Tpochuyeckoit cutyauum (cnaga 3KOHOMM-
KW K3-3a HexBaTKW YrneBOAOPOAOB, onac-
HOM HeCcTabunbHOCTM B  Pa3BUBAKOLLMXCA
CTpaHax U BOWH 3a HedTb), 3KkcnepTbl O6b-
€[AVNHEHHbIX CWUN COBETYIOT PasBUTbIM CTpa-
HaMm yXe CerofHs fenatb OrpoMHble MHBEC-
tmuum (to invest heavily) B HedTegobbivy 1
reonoropassefKy. HbiHellHee HeJOMHBECTH-
poBaHWe onacHo: OHO NopoxaaeT aehuunt
pobbiBatowiein v nepepabarbiBatouienn UHb-
pacTpykTypbl. Ecnmn 3Toro He caenatb, cypo-
BbI IHEPTeTUYECKUIA KPU3NUC HeusbemeH.
OH e, KaK 3anan, 3acTaBuT B30pBaTbCA BCe
HaKoMnneHHble B MMPe COLUanbHO-3KOHOMU-
yeckue npobnembl, NPUBEAET K Kpaxy «Xpyn-
Kune» 1 «HecocToaBLIMecA» CTpaHbl. MoxerT,
Kak nuwyt aBTopbl JOE, BO3HUKHYTL «[yra
xaoca» — ot CesepHoin Adpuku ao Hro-Boc-
TOYHON A3nu.

B 10 e Bpems 6oratbie HedTblo, HO cnabble
B BOEHHOM MNnaHe rocyaapctea (Hanpumep
cTpaHbl Mepcuackoro 3anuBa), umes 6onb-
wue duHaHcoBble pe3epBbl (cyBepeHHble
(hoHAbI), BOT-BOT HauHyT Boopyxatbea. Mpu-
4eM CambiMy COBPEMEHHbIMU, BbICOKOTOY-
HbIMU cucTemamu. W Torpa OGbearHeHHbIM
cunam CLUA, 6bITb MOXET, NpUAETCA onepu-
poBatb B MUpe, rae y 6oratbix 3Hepropecyp-
camu rocyfapcTs ecTb Hebonblune, HO BEChb-
Ma CUbHble apMumn — ¢ 6oeBbIMU poboTamu,
C cucTemamu Kubep-atak v faye C NpPoTU-
BOCMYTHWKOBbLIM Opyxuem. lpn 3Tom yacTb
COBEpPLUEHHOr0 OPYXMA U HedTAHbIX [OXO-
[OB HEMWHYEMO NoNagyT B PyKW paanKanb-
HbIX MCNAMCKUX GOEBUKOB MW ABMKEHUN C
rny6oKO «aHTUCOBPEMEHHBIMW» U aHTW3a-
nagHbIMU Lenamu. Mpu 3Tom B pAdbl Takux
ABVKEHWI nonaeT MHOXeCTBO 6e3paboTHbIX
MOJOAbIX a31MaToB, rOTOBbLIX APOCTHO aTaKo-
BaTb HEHABMCTHOrO 3anafHoro Bpara.

Ho Gonblue Bcero ameprKaHLbl onacaoTcs
TOr0, 4TO BbI3BaHHbIN HEXBATKOW 3Heprope-
CYypcoB Kpw3uc, rnyboko nopasus Kutai u
Vinavio, npuseneT K MOBTOPEHUI0 UCTOpUM
1930-x rogoB. imeHHo Toraa n3-3a Benukon
Aenpeccun BO3HUK PAJ arpeccuBHbIX ToTa-
NUTAPHbIX PEXWUMOB, YBUAEBLUMX BbIXO4 U3
IKOHOMUYECKUX TpyaHOCTeN B 6e3manoct-
HbIX BHELWHMX 3aBoeBaHWAX. Tak, AnoHus B
1941 ropy Hayana BOWHY VMEHHO paau
obecneyeHus cebs HedTbio ¢ ocTpoBoB Tu-
XOr0 OKeaHa. IJKcnepTbl KOMaHAOBaHMWSA
amepuKaHckux OBbeAnHEHHbIX cun onaca-
I0TCA TOro, 4To rNobGanbHbIi 3HepreTMyec-
KU KPU3WC U 3aTAXKHAA IKOHOMMYecKas fe-
npeccua B CoeguHeHHbIx LUTatax BbI30BYT
ype3aHve BOEHHbIX PacxofoB rocyAapcrea
TaK e, KaK 370 6bino B Benukyto genpeccuto

1930-x rogoB. [To3ToMy KomaHgoBaHne O6b-
€AMHEHHbIX CUN HaMepeHOo U3Y4YnuTb TO, Ha-
CKONIbKO COKPATATCA BOEHHbIE BO3MOXHOCTU
AMEpUKM K MOMEHTY, KOraa npuaeTca ocy-
WecTBNATL OnacHble Muccun. To ecTb Ham
Henpo3payHo Hamekatot: CLUA 6yayT ydact-
BOBaTb B MMPOBOW BOMHE 3a 3Hepropecyp-
cbl. [lpn 3TOM UM, Kak OTMevalT aBTopbI
JOE, npupaetca KoonepmnpoBaTthCA C CO3HM-
Kamu — OT 3TOro HUKyAa He paetbcA. Co3aa-
HWe ycnewHbIX Koanuuuii ans CoeanHeHHbIX
LitaToB cTaHOBMTCA Gonee KpUTUYECKUM
thakTopom ycnexa, Hexenu paHblue. Koanu-
LMOHHbIe onepauun CTaHOBATCA eCTeCTBeH-
HbIMW MpKW 3alinTe amepUKaHCKUX Hauuo-
HaNbHbIX MHTEPECOoB.

«TAWHAA» JOKTPUHA ana PO

Ham He Hy¥HO ObiTb cemu nsgeit Bo nby,
uT0bbI NOHATL TO ByAyLLEE, KOTOPOE 3KCNep-
ol CLUA onpegenunun gns P®. XoTa 370 He
MULWeTCA NPSMO B AOKYMEHTE, HO npeKpac-
HO uyuMTaeTca «Mexay CTpok». OHa AOMKHa
cTatb nonem 60s. Beap y PO — 6onblume 3a-
nacel yrnesoaopoaos B BoctouHoit Cubupm
1 Ha [anbHem BocToke, Ha wenbde cnbup-
CKMX MENKOBOAHbIX MOPEeN BAO/Mb TPacchl
CeBmopnytu. Mexay CTPOK uuTaeTca, u4to
Bce 370 — 06beKT 60pbObl ABYX AepKaB:
KHP 1 Amepukun. Camy Poccuinckyio Pepepa-
umio ye otnenun. OHa, No npocTynatoLiemy
yepes MHOr1e pemapku JOKYMeHTa MHEHWIO
aHanutMkoB O6beAMHEHHOro KOMaHAoBa-
HWSA, aKTUBHOW ponu urpatb B 20-30-e roabl
ye He cmoxeT. Ecam Hawwm npepnonoxe-
HUA BePHbl, TO 04EHb CKOPO MOTYT NOCNeA0-
BaTb NPEANOXEeHUA HEKOero npoTeKToparta
ana PO co ctopoHbl CoefnHeHHbIx LUTaTtos.
MpobHble «Wwapbl» yKe Kartatorcs. Cnas-
HbIn pa3pywntens CCCP 1 paanKanbHbIn fe-
MOKpaT KoHua 80-x rogos aspuun onos,
Hanpumep, yxe Bblaan WAe O CO3AaHuM
MMPOBOro (YNTail — aMEPUKAHCKOro) npasu-
TenbCTBa, KOTOPOE [JOMKHO B3ATb MOA KOHT-
ponb anepHoe opywxwue. locnoBHO npeano-
eHus Monosa 3By4ar Tak: «...Heobxognumo
BBeJEeHNE MWUPOBOW rapaHTMpOBAaHHOMN Ba-
NOTbl, KaK 3TO0 aprymeHTMPOBAHHO Mnpef-
noxun npe3sugeHt Hasapbaes. Heobxopu-
MO M3bATb M3 HALWOHANbHON KOMMETEHL MM
W nepeaatb Noj MeXAyHapOLHbIi KOHTPO/b
AAepHOEe OpyKue, ALEPHYID IHEPreTUKY U
BCIO PAKETHO-KOCMUYECKYI0 TEXHUKY. HyxHa
nepeaaya nop rnobanbHbil KOHTPO/b BCEro
yenoseyectBa Bcex GOratcTs Heap Haten
nnaHetbl. llpexae Bcero — 3anacbl yrie-
BOAOPOAHOrO CbipbA. 104 MUPOBOW KOHT-
po/ib AOMKHA NEPENTH 0XPaHa OKpYKatoLLen
cpefbl U MUPOBOTO KAMMATA...»

TaK 4TO «HYXHbIE MbICIN» YKE MOTUXOHb-
Ky BHeApAIOTCA B 06LLECTBEHHOE CO3HaHWE.
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STRATEGY

B npepaBepun nNpaKTMYeCKU MUPOBOWA
BOWHbI 32 MMPOBbIE 3HEepropecypchl. 3aoa-
HO MpurotoBneHa u yrposa: Hamek n3 CLUA
Ha To, YTO WX AIepPHOE OpYXKMe MOMKET bbiTb
HaleneHo Ha o6beKTbl «lasnpoma», «Py-
cana», «PocHedTU» 1 ApYrux rnaBHbIX «Ba-
NIOTHLIX KOpOB» Poccuiickorn Pepepauymn.
MoaTBepXaaeTca u [pyroe Hawe npeano-
nowenune: CLIA nocrapatotcs «banKaHusm-
poBatb» EBpasuto. 160 310 — euwe n BO3-
MOXHOCTb 3aXBaTUTb KPUTUYECKU BaXHble
MECTOPOXAEHUA HedTU U1 rasa.

NMPOAOBONBLCTBUE U 3EPHO

AMepUKaHCKNEe BOEHHbIE MPOBUALbI HE pu-
CYIOT KapTuHbl Gyayllero mvpa B MansTy3u-
aHCKOM CTune, o6e3ymesluem oT ronoaa. Yc-
nexu B reHHon MoanduKauuu pacteHun n
LOMALLHero CKoTa No3BOJIAIOT HAAEATbCA, MO
UX pasyMeHWio, Ha HOBYID «3€feHyl0 peBo-
nouuio». OAHaKoO NPoJOBONLCTBEHHASA NPO-
6nema 6yaeT oCcTpoil B CTpaHax, rae He xsa-
TaeT MNOAOPOAHbIX 3eMefb, @ HaceneHue
GbicTpo pacTeT. [naBHas npobnema uyepes
yeTBepTb BeKa ByAeT cocToATb B pacnpene-
NIeHUN NPOAOBONLCTBUA. CMOXET n Yeno-
BEYeCTBO 6bICTPO NepebpackiBatb NPOBUAHT
B npobnemHble pernoHbl? O6bearHeHHbIM
cMnam HaBepHsAKa NPUAETCA Y4acTBOBaATb
B TaKUX Ornepauusx, opraHusys He TONbKO
nepebpocKy NPoAOBONLCTBUA, HO M obec-
neyeHWe MoOpsfKa B €ro pacnpefeneHuu.
[pyras npobnema — 310 6one3Hu, nopaxa-
jolme Cenbxo3KynbTypbl. BoeHHble aHanu-
TUKW HamomwuHawoT, yto B 1954 rogy 40%
ypoxas nuweHuubl B CLUA 6bi10 yHUYTOXE-
Ho GonesHblo noyepHeHus crebnein (black-
stem disease). HoBas Bepcus 310ii 60/1€3HM
(Ug99) Tenepb pacnpoctpaHsetcs B Abpu-
Ke W, BepOATHO, MOXET A0CTWYb akucTaHa.
1 3T0 KpaiiHe onacHo (ocobeHHO U3-3a pac-
NPOCTPaHEeHUs OAHMX W TeX e KynbTyp no
MUPY, NOABEPKEHHLIX OAHUM U TeM ke 60-
NIe3HAM pacTeHwii). Heayrw, nopaxatowue
3epHoBble U KapTodenb, B NPOLNOM Heoa-
HOKPATHO BbI3bIBaNN r0/10/, BHELLHWE U BHYT-
peHHUe KOH(AMKTbI, NPUBOAMAK K Konnan-
caM rocyapcTBeHHo Bnactu. To e camoe
MOXeT ObITb 1 B 20-30-e rofbl. Kak nokasbl-
BAET OMbIT, B 30HaX roNofa GbIBaeT N0HO BO-
OPYEHHbBIX NI0AEN. W 3T0 yCNOoMKHAET 3aaa4n
O6beanHEeHHbIX CU Ha NPOLOBONbCTBEHHOM
nonpuie. MporHo3npyTca U KOHDAUKTEI
13-3a MOPCKMX (pbIGHBIX) pecypcos, npuyem
C NpUMeHeHneM 60eBbIX Kopabnei.

OkoHyaHue 8 cnedyroujem Homepe.
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Maxim Kalashnikov, the futurologist

US NEW MILITARY DOCTRINE.

INTIMIDATION AND INSPIRATION

A:the end of 2008 the Pentagon acting by the US
oint Forces Command (USJFCOM) made an inter-
esting document public. As a matter of fact, that was
some military doctrine called The Joint Operating Envi-
ronment (JOE). It is a forward-looking effort to discern
the challenges we will face over the next quarter centu-
ry, and to determine their inherent implications.

The document is quite important. Let’s figure out what
future the US government is preparing for the world cli-
mate and which wars it is looking forward to.

The important thing is that the introduction fo this doc-
trine has been signed by J. N. Mattis, U.S. Marine Corps
Commander, and U.S. Joint Forces Command. First of
all, it's essential fo give some kind of explanation what
are the U.S. Marine Corps and Joint Forces. These in-
stitutions were established on the basis of the former
United States Atlantic Command. The U.S. Joint Forces
Command thus has become a sort of laboratory for the
revolution work-up in the military arts and “transfor-
mation laboratory” of the U.S. Armed Forces. They rep-
resent a presidential strategy and are a sort of proto-
army of tomorrow. Russia has nothing of the kind.

So what do the military futurologists forecast? Almost
complete uncertainty of the future. Today America is
in the grip of intimidation and inspiration at the same
fime. But it is clear that the armed forces of the country
will still play a great role in the protection of national in-
terests and safety. The next quarter century will chal-
lenge U.S. joint forces with threats and opportunities
ranging from reqular and irregular (guerrilla) wars in
remote lands to relief and reconstruction in crisis zones
(evidently as was done in Irag). The nature of conflicts
will vary from rational hostile operations to uncon-
trolled passion. The American enemy’s capabilities will
range from explosive vests worn by suicide bombers to
long-range precision-guided cyber, space, and missile
attacks. The threat of mass destruction - from nucle-
ar, biological and chemical weapons - will likely expand
from the stable nation-states to less stable states and
even non-state networks. It is impossible to predict pre-

cisely how challenges will emerge and what form they
might take. Nevertheless, it is absolutely vital fo try to
frame the possible environment where the challeng-
es will emerge. Obviously, we will deal with the aggres-
sive Islamic terrorists and their terrorist attacks on the
western “open” society.

In the broadest sense, the Joint Operating Envi-
ronment examines three issues:

1 What future trends and disruptions are likely o affect
the Joint Forces over the next quarter century?

2 How are these trends and disruptions likely fo define
the future contexts for joint operations?

3 What are the implications of these trends and con-
texts for the Joint Forces?

The JOE authors consider that wars and conflicts are
immanent in human civilization. That's why the United
States will have to take up arms not just once. I should
be taken into account that there are no rational political
leaders in the world. These are the beliefs and ideologi-
cal convictions which play a vital role in mobilization of
millions of people for the mortal fight.

KNOW YOURSELF IN ORDER
TO KNOW THE ENEMY

The doctrine authors consider that “fog” of the war and
“friction” of battle actions described by Clausewitz will
remain in the future. Despite the accuracy of opera-
tional planning and all high technologies, the notorious
“fog” of the war and “friction” of event will change the
current warfare up to the ubiquitous unpredictability.
Actually the JOE authors said nothing new. Let's men-
tion one more aspect: the American military futurolo-
gists appeal to study the enemy in order to know it. Very
often the military leaders do not wish to see the capa-
bility of an enemy fo learn and accommodate. The war
would never be an action of any living force against the
lifeless mass. It is always a collision of two living forc-
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es. Even in case the opponents have a similar historical
and cultural base, their military actions differ due fo the
difference in the relations between people, in expecta-
tions and behavioural norms. The situation is more dra-
matic when different cultures come into conflict. There-
fore according to the doctrine authors it is essential o
follow the precept of Sun Tzu: “if you know the enemy
and know yourself you need not fear the results of a
hundred battles”. In practice it means that the Ameri-
cans are looking forward to know possible enemies,
to learn their culture, history, geography, religious and
ideological motivation, differences from the American
perception of the external world.

TOMORROW WILL DIFFER FROM
WHAT WE HAVE TODAY

It is evident that the American military perfectly under-
stand that the world has come info the age of shocking
and unpredictable changes. The future wars and con-
flicts will be as unpredictable as before and will involve
the conflicting forces who also can learn and adapt but
this time they will be armed with progressing equip-
ment. Unfortunately, the politic leaders often realize
these changes too late as the JOE authors note. So is
the nature of a human being: he always wishes to estab-
lish order info the disorderly and chaotic world and to
put his visions of the future into the frames of succes-
sion with the present. A human being starts to extrapo-
late the reality info the future. But this is a huge mistake,
unforgivable both for politicians and the military. The
JOE authors have demonstrated the unpredictability of
the future by an example from the very recent history.
Twenty five years ago the American military’s thinking
was preparing for the conflict with the USSR - from the
strategic to the tactical level of a possible collision. The
Soviet Union appeared fo be a truculent, infractable op-
ponent with leaders firmly committed to the spread of
Marxist-Leninist ideology and expansion of their influ-
ence. At that time, few in the intelligence communities

www.usaarmy.net
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or even among Sovietologists recognized the deepen-
ing internal crisis which would result in the implosion of
the Soviet Empire. A quarter century ago the opposing
sides had each deployed thousands of nuclear weap-
ons, as well as vast armies, air forces, and navies. So-
viet forces were occupying Afghanistan and appeared
on the brink of crushing an uprising of ill-equipped, ill-
frained guerrillas. In El Salvador, a Soviet-backed insur-
gency was on the brink of victory. The rest of the world
differed enormously from today. China was only emerg-
ing from the dark years of Mao's rule. India remained
mired in an almost medieval level of poverty. To the sub-
continent’s west, the Middle East was as plagued by po-
litical and religious troubles but nobody could imag-
ine that the United States would wage two major wars
against Saddam Hussein’s regime and commit much of
its ground power fo suppressing simultaneous insur-
gencies in Iraq and Afghanistan.

A quarter century ago the American military was criti-
cized for the lack of coordination among the forces in-
volved in movement in Grenada in October 1983. The
present-day U.S. joint military forces seemed to be a
theory at that time. The M-1 Tank and the Bradley Fight-
ing Vehicle were only starting fo reach the Army’s for-
ward deployed units. The Global Positioning System
(GPS) did not exist. Precision attack was largely a mat-
ter for tactical nuclear weapons. The American ana-
lysts call us to look deep in history, particularly info the
beginning of the 20th century and taking into account
fen-year periods look how the strategic calculations
changed and how they didn’t correspond to reality.

1900. The world's leading power is the British Empire.
Its analysts are looking warily at Britain's age old enemy
France. Here we could smile at the historical ignorance
of the Americans. In 1900 England looked warily not at
France which was quite obedient since the time of Na-
poleon lIl. In 1900 Britain looked apprehensively at two
rising powers, namely the Russian Empire and Germa-
ny (the Second Reich). But let’s continue reviewing the
JOE authors’ layout.

1910. Britain is allied with France against Germany (the
Yankees neglected Russia again).

1920. Britain and its allies had won World War I, howev-
er the British found themselves engaged in a naval race
with its former allies the United States and Japan.
1930. The international treaties on the limitation of
naval arms were in place. The Great Depression had
started. The British expect no war in the next ten years.
The British posited the main threats to the Empire as
the Soviet Union and Japan while Germany and Italy
were either friendly or nonthreatening countries.

1936. A British planner would now posit three threats:
Italy, Japan and Germany. And in case of war little help
could be expected from the United States.

1940. The collapse of France in June left Britain alone
against Germany and Italy. The Japanese posed a threat
fo the British possessions in the Far East. America had
only recently begun to re-arm its military forces

1950. The United States was then the world’s greatest
power. The Atomic Age had dawned. A “police action”
begins in June in Korea that was to kill over 36,500
Americans, 58,000 South Koreans, nearly 3,000 Al-
lied soldiers, 215,000 North Koreans, 400,000 Chi-
nese, and 2,000,000 Korean civilians before a cease-
fire brought an end to the fighting in 1953. The main
opponent in the conflict would be China, America’s ally
in the war against Japan.

1960. Politicians in the United States were focusing
on a missile gap between their country and the Soviet
Union, which actually didn't exist. The doctrine of mas-
sive nuclear retaliation would soon give way to flexible
response. A small rebel movement in southern Vietnam
hardly drew American attention.

1970. The Americans failed in the Vietnam War and
were beginning to withdraw its troops from Indochi-
na.The U.S. Armed Forces were in decline. The U.S.S.R.
managed fo crush the incipient rebellion in the Warsaw

Pact (1968, Czechoslovakia). Detente between Wash-
ington and Moscow began. China was waiting for the
moment to create an informal alliance with the United
States.

1980. The U.S.S.R. had just invaded Afghanistan,
while the Islamic revolution in Iran had overthrown the
Shah's regime. The Americans made an attempt fo free
hostages - the staff of the U.S. Embassy in Tehran. The
special-forces operation failed. The U.S. army deserves
the definition of “the hollow” force. At this point the U.S.
was the largest creditor nation the world had ever seen,
it gave loans to other countries.

1990. (Precisely in 1991 - remark of M.K). The Sovi-
et Union collapsed. The U.S. Armed Forces, which had
been still considered as “hollow force” vaunted the Iragi
Army in some 100 hours. No one outside of the Penta-
gon had ever heard of the Infernet. The U.S. became the
greatest debtor nation.

2000. Warsaw is almost the capital of a North Atlantic
Treaty Organization (NATO). Terrorism is getting more
powerful emerging as America’s greatest threat. Bio-
technology, robotics, nanotechnology, HD energy are
advancing so fast that they are beyond forecasting.

QUARTER OF A CENTURE - A BIG TERM IN
THE PERIOD OF CHANGES

One might note that the world changes enormous-
ly once every ten years and one can imagine how the
world changes during a twenty-five-year period. If to
look at the year of 1983, the economic and technologi-
cal landscapes outside of the military changed a lot. The
globalization was in its first stages and largely involved
trade among the United States, Europe, and Japan. The
tigers of Southeast Asia were emerging, but the rest
of the world seemed caught in inescapable poverty. In
1983 the daily transfer of capital among international
markets was approximately $20 billion. Today, this fig-
ure is $1.6 trillion. In 1983 the internet existed only in
the Department of Defence. The economic and commu-
nications possibilities and implications were not appar-
ent. Cellular phones did not exist (The governmental
cellular communication in the form of a mobile phone
has existed in the Soviet Union since 1980 - remark of
M.K.). Personal computers were beginning fo come into
widespread use, but their reliability was terrible. Micro-
soft was just emerging from Bill Gates' garage, while
Google existed only in the wilder writings of science fic-
tion writers. The information revolution had begun, but
its implications remained uncertain and unclear. Other
advances in science since 1983, such as the comple-
tion of the human genome project, nano technologies,
and robotics, also seemed the provenance of writers of
science fiction (Robotics in 1983 was developing fast
and its trends were pointed out at the 26th Communist
Party Congress in 1981 - remark of M.K.). In thinking
about the world's trajectory, the JOE authors have rea-
son fo believe that the next twenty-five years will bring
changes just as dramatic, drastic, and disruptive as
those that occurred in the past quarter century. Chang-
es will occur throughout the energy, financial, politi-
cal, strategic, operational, and technological domains.
While some change is foreseeable, even predictable, fu-
ture joint force planning must account for the certainty
that there will be surprises.

LEARNING OUR POSSIBLE OPPONENT

One should pay tribute to the American military futur-
ologist. Their doctrine is written in lively, very rich and
figurative language. This is very different from the dry,
bureaucratic documents of military strategic topic that
were in the Soviet Union and continue to appear in Rus-
sia. By our standards the text like the Joint Operating
Environment, would be regarded as “not serious”. The
“Russian Doctrine” by Alvin Toffler is the closest in
style to the American forecasting text. Even the argu-
ments and rhetorical devices are almost the same. Mil-
itary-Yankees do not hesitate to deepen into philoso-

STRATEGY

phy and often refer to such classical authors, theorists
of the art of war, as Clausewitz, Sun Tzu and Thucy-
dides. We should learn this “cosmic” view of warfare,
and this innovative approach to the war. The United
States by definition has been and will remain the geo-
political rivals (and likely opponents) to any Russian
centralized state: either a monarchy or a socialist sys-
tem or any other socio-economic system. Therefore, it
is extremely important to know the logic of the U.S. mil-
itary construction, their vision of the world, the Ameri-
can approach to planning and conducting military op-
erations. In this sense, the JOE is a valuable document
for the Russians.

DEMOGRAPHIC SCENE

Once the total of 8 billion people is reached by the
2030s, ninety-five percent of planet population in-
crease will occur in developing countries. Poverty and
overpopulation will create the world’s trouble. The de-
veloped world confronts the opposite problem. In par-
ticular, Russia’'s population is currently declining by
0.5% annually. The authors consider that the decline
in Russia has no historical precedent except for pan-
demic. In the 2020-30s the population of Yemen will
be the same as in Russia. European nations stopped re-
placing their losses to deaths in 2007, and despite con-
siderable efforts to reverse those trends there is little
likelihood their populations will significantly increase.
Japan'’s population will fall from 128 million fo approxi-
mately 117 million in the 2020-30s. That's why they are
investing their major research and development efforts
in the field of robotics and a capital-intensive economy.
China’s population according to the American predic-
tions will grow by 170 million due to strict enforcement
of the government’s edict. The USA according to the
Joint Force strategy will be in mid position between the
poor developing countries and the developed countries
which will face a decline in population. China due to the
policy of “one child per family” will face the domination
of young men over the number of girls and that will cre-
ate unprecedented situation in the world history in the
20-30s. The Americans believe that this will cause an
increase in violence in the Chinese social life, as well
as exuberant displays of nationalistic feelings among
people in P.R.C. By the 2030s the U.S. population will
climb to a total of approximately 355 million. At least
15% of the population of every state will be Hispanic
in origin. How effective Americans prove in assimilat-
ing these new immigrants into the nation’s politics and
culture will play a major role in America’s prospects.
The immigrants coming from Mexico and the Caribbe-
an make a serious problem. India with 320 million new
inhabitants will face the tensions arising from a grow-
ing divide between rich and poor and thus the grow-
ing intensity of ethnic and religious conflicts. But, as
the authors hope, the state system of India has a suffi-
cient margin of safety.

POOR AND YOUNG AGAINST OLD AND RICH
The future world by definition would be a cruel place.
The human life would cost very cheap in the countries
located in the “global poverty belt”. At the same time the
anti-western sentiments will dominate there as well.
The developed world will confront its acute aging prob-
lem in the 20-30s.

In Japan there will be 63 elderly for every 100 workers,
with Europe not far behind with 59 per 100. The United
States will be slightly better off with 44 elderly per 100
workers. Even China will see its ratio of elderly fo work-
ing population double (from 12 to 23 per 100 workers).
This alone determines the nature of future wars: if the
poor world (the percentage of the young will be 50%)
can easily sacrifice the lives of its soldiers, the rich
countries will be vulnerable to the casualties among its
youth. In general, the rich but aging countries will avoid
war as much as possible. The new great transmigration
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of peoples is also inevitable: the Muslims and Africans
- to Europe, the Chinese - fo Siberia, the Mexicans and
Latinos - to the United States. The most qualified immi-
grants (engineers, doctors, efc.), settling in the cities of
the rich world, will form a global diasporas. Their remit-
tances to their home country will affect the economies
of many poor countries.

WORLD ECONOMY: TO DOUBLE GROSS
PRODUCT AND TO FORM ECONOMICAL
BLOCS

The JOE authors, unlike us, do not foresee a global pro-
tracted crisis of capitalism. In their representations,
the globalization will help the world economy to dou-
ble the gross product in a quarter century. The base
line of 2.5% growth for the developed world and 4.5%
growth for developing world has been taken into ac-
count. Global trade would friple. Given these projec-
tions, those living in extreme poverty would fall from
1.1 billion to 550 million, while those living on $2 a day
would fall from 2.7 billion to 1.7 billion. Currently, only
six countries in the developing world possess popula-
tions of over 100 million people and a GDP of at least
$100 billion (China, Russia, India, Indonesia, Brazil, and
Mexico). By the 2020-30s Bangladesh, Nigeria, Paki-
stan, the Philippines, and Vietnam will join that group.
All countries from the group “one hundred million - one
hundred billion” will be able to become a military power
in their regions. The world will face the formation of the
regional economical blocs. And the developing world
faces a difficult task - to create 50 million jobs per year.
China and India alone need to create 8 to 10 million
jobs annually to keep pace with the numbers entering
the work force every year since these are the expecta-
tion and not poverty which provoke the social tensions
and revolutionary movements.

GLOBAL CRISIS - NOT A BIG DEAL?

It is noteworthy that the authors of the doctrine do not
consider current global crisis fatal. They say it won't
break the general trends, just will keep it for a few
years and lead fo the establishment of a new archi-
tecture of global finance. Here, we strongly disagree
with the American futurologists, considering the cur-
rent crisis as a systemic and very deep. Although the
authors make a remark that the catastrophe is possi-
ble because of the stop economic growth in develop-
ing countries and due fo recession in these countries.
This can lead to high level of violence and aggression.
Japan faced something similar in the early 1930’s (a
huge proportion of young people in the population
together with the effects of the Great Depression).
The Americans in this sense are anxiously looking
at China and the Russians as well. However, the JOE
drafters contradict themselves depicting the future
as an era of acute shortage of energy - the reason for
cruel armed conflicts.

ON THE THRESHOLD OF WAR FOR OIL

To meet even the conservative growth rates, the global
energy production would need to rise by 1.3% per year.
By the 2030s, demand would be nearly 50% greater
than foday. To meet that demand, the world would need
fo add roughly the equivalent of Saudi Arabia’s current
energy production every seven years. By the 2030s
oil, gas and coal will continue to drive the energy train.
The oil requirements could go from 86 to 118 million
barrels a day. Coal will play a leading role in the devel-
oping world. Fossil fuels will still make 80% of the en-
ergy mix in the 2030s, with oil and gas comprising up-
wards of 60%. Is it possible to withstand this growth?
The Americans are anxious about the shortage of drill-
ing platforms, engineers and refining capacity. Even
if to repair that shortage, it would be ten years before
the results could be achieved and that is a direct rea-
son for the energy crisis. It is evident from the provid-
ed data and graphs that the possibilities of extraction

of oil in OPEC countries and in the countries which are
not included into OPEC, are very limited. The oil sands
of Canada will provide maximum 4 million barrels a
day. Renewable energy and biofuels, according fo the
U.S. military, will cover no more than 2% of the world
energy consumption. As for the atomic energy its de-
velopment replaces more coal than the carbohydrates
consumption, and the construction of new nuclear
power plant runs across the “ecological resistance”.
The OPEC countries could increase the oil output from
30 fo 50 million barrels per year in the near future. Ac-
cording to the American military futurologists, coal, oil
and gas in 2030 will provide 5/6 of the world energy
consumption. In this case the development of existing
fields and the putting into operating the available hy-
drocarbon reserves will not allow getting rid of the “en-
ergy hunger”. The situation can be solved by new fields
which should be subdued. At the same time the dynam-
ics of the geological discoveries of the last twenty years
is not encouraging: the new “Arabia” and “Kuwait” have
not been found yet.

The United States consider anxiously: falling back five
times behind Chine in population, the Yankees now
have 250 million cars against 40 million in China. But
the Chinese will inevitably build up the total motor-ve-
hicle pool sharply increasing oil consumption. China
already infroduces its troops in Darfur, a Sudanese
oilfield, under the guise of “civilian”. It is evidently pre-
paring for the days when other powers, seeking to pro-
vide themselves with energy, will begin interventions in
Africa.

The JOE authors believe that right now the capacity of
the world oil production has a limit of 110 million bar-
rels per day. How to achieve the desired 186 million
barrels? It is not clear still. Under these circumstances,
by 2012 the oil deficit might occur and it will be about
10 million barrels per day. In order fo avoid such a cata-
strophic situation (economic recession due to the lack
of hydrocarbons, hazardous instability in developing
countries, and oil wars), the Joint Force experts advise
the developed countries to invest heavily in the oil pro-
duction and exploration. The current underinvestment
is dangerous since it results in a deficit in mining and
processing infrastructure. If not to do so, the severe en-
ergy crisis is inevitable. It will make explode all socio-
economic problems accumulated in the world and lead
to the collapse of “fragile” and “failed” countries. Per-
haps, according fo the JOE authors, “arc of chaos” will
arise from North Africa to Southeast Asia.

At the same time, the oil-rich but militarily weak states
(e.g. the Persian Gulf countries), with large financial re-
serves (sovereign funds) are about to start arm with
the most modern, high-precision systems. And then the
U.S. Joint Force may have to deal with the energy-rich
states with a small but very strong army - with com-
bat-robots systems, cyber-attacks, and even anti-satel-
lite weapons. The sophisticated weaponry and oil reve-
nues will inevitably come to the hands of radical Islamic
militants or movements with “anti-modern” and anti-
Western goals. Many unemployed young Asians who
are ready to attack their Western enemy will join such
movements.

However, the Americans are mostly worried about the
situation when the energy crisis deeply affecting China
and India will lead fo a repetition of the event of the
1930's. It was then when a number of aggressive fotal-
itarian regimes, which considered the ruthless foreign
conquests to be a way out of the economic difficulties,
appeared due fo the Great Depression. For example,
in 1941 Japan started a war just for the sake of oil dis-
covered in the Pacific islands region. The experts of
the U.S. Joint Forces Command fear that a global en-
ergy crisis and a prolonged economic depression in the
United States will cause cuts in military expenditures
of the state, just as it was during the Great Depression
in 1930. Therefore, the Joint Forces Command infends
to examine the extent the America’s military capabili-
fies are going fo decrease af the time when it is neces-
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sary to carry out the dangerous missions. It means ob-
viously that the U.S. will participate in the global war
for energy. And as the authors note they will have to co-
operate with allies. The successful coalitions become
more critical success factor for the United States than
before. Coalition operations become quite common in
the protection of the American national interests.

SECRET DOCTRINE FOR RUSSIA

One does not have to be a genius to understand the fu-
ture that the U.S. experts have identified for Russia. Al-
though it is not written directly in the document, it can
be easily read “between the lines”. Russia is to be a bat-
tlefield since it has large hydrocarbon reserves in East-
ern Siberia and in the Far East, on the shallow Siberi-
an sea shelf along the Northern Sea Route. All these
factors are the object of struggle between two powers:
China and America. The Russian Federation is already
behind. According to the opinions of many analysts of
the Joint Command, Russia will not be able to play an
active role in the 20-30s. If our assumptions are right,
then soon the United States will offer a protectorate
for Russia. Something like that is already happening - a
glorious destroyer of the Soviet Union and radical dem-
ocrat of the late 80's. Gavriil Popov, for example, has
already issued the idea of a world (U.S.) government,
which must take control of nuclear weapons. Literally it
means the following: “... It is necessary to introduce the
world guaranteed currency, as it had been proposed by
President Nazarbayev. It is necessary to take nuclear
weapons, nuclear energy and all rocket and space tech-
nology away from the national powers and place them
under infernational control. It is necessary to place all
the natural resources of our planet under the interna-
tional control either. First of all it concerns the reserves
of hydrocarbons. The environment and global climate
shall be under control...".

So the “necessary ideas” have been introduced info
the public consciousness on the eve of the new World
War for the world’s energy resources. At the same time
there is a threat posed by the USA that their nuclear
weapons could be aimed at such objects as Gazprom,
Rusal, Rosneft and other major giants of Russia. An-
other assumption is also confirmed: the U.S. will try to
“balkanize” Eurasia since this is another opportunity to
capture the crucial oil and gas fields.

PROVISION AND CROPS

The U.S. military visionaries do not make pictures of
the future peace in the Malthusian style mad with hun-
ger. Advances in genetic modification of plants and
animals allow us to hope for a new “green revolution”.
However, the food problem will be severe in countries
with lack of fertile land and with the rapidly growing
population. The main problem will be the distribution
of food in a quarter century. Will we be able to transfer
food provisions quickly to the key regions? The Joint
Force will certainly have to participate in such opera-
tions organizing not only the transfer of food, but also
securing the order in the region. Another problem is
the diseases affecting crops. The military analysts re-
call that in 1954 40% of the wheat harvest in the U.S.
was destroyed due to black-stem disease. A new ver-
sion of the disease (Ug99) is now being distributed in
Africa and, possibly, might reach Pakistan. And this is
extremely dangerous (especially because of the distri-
bution of the same crop in the world subjected to the
same plant diseases). In the past the diseases affecting
crops and potatoes had caused famine, external and
internal conflicts which led to the collapse of state au-
thorities. The same may happen in the 20-30s. Experi-
ence shows that the areas with hunger are full of armed
men. And this complicates the tasks of the Joint Forces
in the food field. The conflicts for marine (fish) resourc-
es with the use of warships have been forecast as well.

To be continued.
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nyckoBas yctaHoBka OTPK CyxonyTHbix Bovick «Mckanaep», Iskander mobile theatre ballistic missile system

LHWUWN aBTOMaTMku 1 ruapaBamkm ob6paso-
BaH B 1949 roay npuKasom mMuWHUCTPa BO-
opyweHus CCCP A.®. YctnHoBa kak LLHUW-
173 no aBTOMaTU4YECKOMY ynpaBneHuto
HaBeeHMeM CU0BbIX YCTAHOBOK C 3ajayent
C03AaHNA BbICOKOTOYHbIX CEAALLUX CUCTEM
¥ NPUBOLOB HaBeAEHWA AN NEePCNEKTUBHBIX
KOMMNEKCOB BOOPYXeEHUA apMumn 1 dnota.
[JvpeKTopammn MHCTUTYTA BbiAnM U3BECTHbIE
yyeHble, KOHCTPYKTOPbI W OpraHn3atopsl
npou3BoAcCTBa, Takue Kak J1.B. CmupHos,
nepeblii AUpeKTop uHCTUTyTa (1950-1951),
BnocneacTBun npeaceparens Komwuccum
Mpe3ngmnyma CM CCCP no BOEHHO-NPOMBbILL-
NeHHbIM Bonpocam, aaxabl Fepon Couua-
naucTudeckoro Tpyaa, naypeat JIeHUHCKoOW
npemuu, N.W. NMoroxes (1956-1969), l'epoi
Couwnanuctnyeckoro Tpyaa, naypear JleHuH-
CKOI Npemuu, 1 ux nocnefoBartenu, npu Ko-
TOPbIX 3HAYMTENBHO pacMPUNCA AManasoH
pa3paboToK cUcTeM HaBefeHusA W ynpasne-
HUS OIS KOMNJIEKCOB BOOPYXEHUA U BOEH-
Hoi TexHukn (BBT) B uHTepecax CB, BBC,
PBCH, MBO, BM®, ans npoTMBOpaKeTHOW
060pOHbI 1 KOCMUYECKON TEXHUKU.
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C 1996 roma WHCTATYT BO3rNaBAseT
B.Jl. ConyHuH, reHepanbHbll AUPEKTOP W
rnaBHbIi  KOHCTpyKkTOp ®IYM «LUHUWATY,
[IOKTOp TeXHWYECKUX Hayk, naypeart l[ocy-
[AapCTBEHHbIX npemuit PO, peictButens-
HbIi yneH PAPAH n Akagemuun HaBurauum
1 ynpaBneHUs ABUKEHNEM.

3a wecTb aecatunetni Konnektmsom LIHU-
VAT co3paHo 6onee 200 o6pasuos cneyu-
anbHbIX cUCTEM AnA Komnnekcos BBT, npu-
HATbIX HA BOOpYXeHue apmum 1 dnota. Bce
3T oAbl UHCTUTYT HAXOMNCA HAa NepeioBbIX
HanpasneHusx pa3paboToK HOBOW TEXHUKN.
Cpenu co3gaBaemblx U COBEPLIEHCTBYEMbIX
Komnnekcos BBT — HOBble, NMOHepCKUe pa-
60Tbl, AOCTOMHO OTBEYaloliMe Ha BbI30BbI
BpEMEHMU.

Hayano NpoWAEHHOro WHCTUTYTOM NyTn —
pa3paboTku 1950-X rofoB: He MMeloLMe
3apy6exHbIX aHanoroB 3NeKTporMapasnu-
YyecKnme CUCTEMbl yNpaBfeHUs HaBefeHU-
€M 3EHUTHbIX apTUANEPUINCKUX YCTaHOBOK
KC-30, KM-52, C-78A n npuBOfOB KOpa-
6enbHbIX apTUANEPUACKMX ycTaHOBOK CM-2,
CM-3, CM-5; nepBble OTeYEeCTBEHHbIE CUCTE-



Mbl CTabunM3aLmmn BOOPYKeHUs TaHKoB T-54,
T-55, T-62; 3neKTpornapasnnmyeckue npuso-
obl «Mupamuga» n «KoHyc» AnCTaHLMOHHOro
ynpaBNeHns CTapTOBbIX KOMMIEKCOB paKeT
Kocmoapoma bankoHyp.

Cpeau aanbHenwux paspabotok — nepsble
B OTEYECTBEHHOW MpaKTWKe CUCTEMbI rpa-
BUTALMOHHON OPMEeHTaLMWN WCKYCCTBEHHbIX
cnyTHUKoB 3emnun (cepum «Kocmoc» n «MH-
TEPKOCMOC»); NepBble B CTpaHe pa3paboTku
yNpaBNsSieMOro BOOPYKEHNA: CUCTEMBI Tene-
ynpaeneHusa MTYPCamu «lmenb» n «OBog»,
NPOTUBONOAOYHBIMM  TOpMeaamu  Komn-
nekcoB «[lenbtuH», cucTembl ynpaBneHus
OrHem TaHKoB T-64; cuctema ynpaBneHua v
camoHaBefeHuA ANA aBraLoHHON NpOTUBO-
NOJ0YHON peaKTMBHON Topneabl «KoHaop»;
ManowWyMmHble HaCOCHble arperatbl Ans py-
NeBbIX MalWH aTOMHbIX NOABOAHbLIX NOAOK;
rMAPONPUBOAbLI HaBeAeHWs u cTabunusa-
LMW @HTEHH TMAPOAKYCTUYECKUX CTaHLUN TA-
XeNblX aBMaHecyLmnx Kpencepos «JIeHWHr-
paa», «KueB» 1 NMoABOAHBIX NOAOK NPOeKTa
705; TMAPOKOMMIEKCbI U MaHUNYNATOPbI FAy-
6oKoBOAHbIX annapatoB «[OUCK»; ruapoo-
GbemHble nepeaadn TPAHCMUCCUIA TaHKOB
T-80; 3nekTponpuBOAbl HaBeAeHWA apTun-
NepPUNCKNX YCTAHOBOK Komnnekca «beper»;
NpYBOAbI NYCKOBbIX YCTAHOBOK KopabenbHo-
ro 3PK 31®-101; npuBoabl HaBefeHUA nyc-
KOBbIX ycTaHOBOK 3PK «Kpyr», C-75, C-125,
C-200, 9A35 1 aHTeHH PJ1IC komnnekcos MBO
«Kynon», «byk», C-300; ruaponpusofbl ca-
MOXOZAHbIX MWUHOMETOB 6O0NbIIOTO  Kanunb-
pa «TionbnaH»; pynesble NPUBOAbI U TMAPO-
Np1BOAbI CAMOXOAHBIX MYCKOBbIX YCTaHOBOK
6annuctnyeckux paket Komnnekcos PBCH
«Temn-C», «luoHep» n «Tononb», a BNOC-
nepcteum 1 OTPK CB «MckaHaep».

ONTUKO-3/1EKTPOHHAsA CMCTEMA BbICOKOTOYHOMN KOPpPEeKL MK

Optoelectronic high precision adjustment system

YHUKanNbHLIA N0 pa3Hoobpasuio nepeyeHb
CO3AaHHBbIX MHCTUTYTOM ChefAalmnx CUCTeM
¥ NPUBOLOB HaBeLeHWs B AaNbHEMWem Ao-
MOJAHUAN NPUBOAbI @HTEHH Hay4HO-uccne-
nosatenbckux cypos «KocmoHasT HOpuii la-
rapuH» un «Axkagemuk Cepren Koponesy,
3NeKTPONPMBOALI KOCMUYECKUX doToanna-
patoB «Xemuyr», «AXoHT», «Mkap», «Onan»,
CUCTEMbI HaBeAEeHUA KOCMUYECKUX PEeHTre-
HOBCKMX M CYyOMUNNIMMETPOBLIX TEECKOMNOB
cTaHuuii «CantoT», TPeHaX)epbl N5 NOATOTOB-
KM KOCMOH@BTOB, 3NMEKTPONPUBOAbLI aHTEHH
LanbHen Kocmuyeckon cesasu  AlY-1000,
PC-10-2M, undpoBble cucTembl ynpashne-
HUA ONTUYECKUX CTaHUMIA OMTUKO-3NEKT-
POHHOTO KOMMEKCa KOHTPONA Haj KOCMM-
YECKMM MpOCTPaHCTBOM «OKHO», NMPUBOALI
YCTPOMCTB 3anycKa KOCMWUYECKOW CUCTEMbI
«BbypaH-3Heprus». B LULHUWAT paspaboraHa
cUcTemMa 3NEKTPONPUBOAOB aBTOMATUYECKM
ynpaBnsembix MHTEPLENTOPOB Ans 6bICcTpo-
XO[HbIX KaTepoB BM® n ®Cb.

Co3aaHue cnegaLmMX CUCTEM U MPUBOJOB Ha-
BEeeHWs, Pa3NnNyHbIX N0 MOLYHOCTH, Anana-
30HY CKOPOCTeW, YacTOTHbIM XapaKTepucTu-
Kam, NoTpe6oBano oT y4YeHbIX U UHIKEHEePOB
MHCTUTYTa Pa3paboTKM HOBbIX NPUKNAAHBIX
MeTO[J0B aHann3a 1 CMHTe3a CMCcTeM aBToMa-
TUYECKOro ynpaBneHus, HOBbIX MeTOL0B Y-
paBleHNA U KOPPEKUMUN CNefsaLmX CUCTEM,
HOBOro Knacca rMAPOMALLWH, ruapoanna-
paTypbl, 3NeKTpoABUraTenem, yCUIUTeNbHO-
npeobpa3oBatenbHoii annaparypbl, Lnudpo-
BbIX AAaTYMKOB yrna W YrnoBblX CKOPOCTeW,
CneunanbHoro mMartemaTUyecKoro U mpo-
rpammHoro obecneyeHus.

Ocob0oe MecTo B UCTOPUM UHCTUTYTA 3aHUMa-
10T paboTbl N0 CO3AAHMIO CUCTEM YNIPaBAEHUS
Gananctnyeckmnx paker CyxomyTHbIX BOWCK.
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LIMPOKO M3BECTHbI pPaKeTHble KOMMIEKCh
«To4yKa» U «OKa», NPUHATbIE HA BOOPYKEHUE
B 1973-m 1 B 1980 rosly COOTBETCTBEHHO, OC-
HalleHHble CUcTEMaMU yNpaBieHns, a TaKKe
pyneBbIMM NPUBOAAMM PAKET U TMAPONPUBO-
[AaMU CAMOXOAHbIX MYCKOBbIX YCTAaHOBOK pas-
paboTku LIHUWNAT.

B cepeanHe 1970-x roaoB UHCTUTYT NpUCTY-
NUA K pelleHnto npobaemsl CO3AaHNUA HOBO-
ro Knacca BbICOKOTOYHbIX CUCTEM ynpasne-
HUA paKeT, obecneymsawlux 3hdexTnBHOE
nopaxeHve Lenein 3apsgamv B 06bIYHOM
CHapsXeHuU. Takue cuCTeMbl ynpasieHus
LOMKHBI BblAM 06ecneynTs TOYHOCTH, Ha Mo-
pAAKM NpeBbllaoLMe COOTBETCTBYIOLME
XapaKTePUCTUKM aBTOHOMHbIX MHEepLManb-
HbIX CUCTeM ynpaeneHus. OgHUM K3 MeTo-
[OB JAOCTVXEHWUA BbICOKMX TOYHOCTEN CTano
NHepLUManbHbIX
TeM ynpaBneHWs C ONTUYECKUMU W pajmo-
NOKAUMOHHBIMU  KOPPENALMOHHO-3KCTpe-
MasnbHbIMW CUCTEMAMW HaBEAEHWs paKeT.
B 80-e roapl UHWWAT paspabotan nepsyio B
CTpaHe BbICOKOTOYHYID OMTUYECKYID Koppe-
NALNOHHO-3KCTPEMANbHY0 CUCTEMY HaBefe-
HUS Ha LeNnb ynpaBaseMol rofioBHOM Yactu

KOMN/eKCcnpoBaHmne cuc-

ans 6annuctnyeckoin paketsbl PK «A3podoH»
CyxonyTHbIX BOMCK.

B 1990-€, TpyaHble Ansi 060POHHO-NPOMBILL-
NeHHOro KOMMeKca roApl CoxpaHeHa TBOp-
4yecKana OCHOBA KONNEKTUBA MHCTUTYTA, Bbl-
coKonpodeccuoHanbHble Kaapbl, CpescTBa
npou3BOACTBa, 4TO NO3BOAUAO NPOALON-
XUTb paHee HayaTtble paboTbl U BCTYNUTbL B
XXI BEK ¢ nmepcrneKTUBHbIMK pa3paboTka-
MU B MHTEpecax BoopymeHHbIx cun Poccuin-
ckon Gepepauun.

CTpaTervyeckuii pakeTHblin Komnnekc «Tononb»
Topol strategic missile system



BOOPYXEHUE

LIHWWAT co3pan cuctemy ynpasneHus Bbl-
COKOTOYHOTO opyxus (BTO), BKaoYaioLLyto
pasBuTyio UHDPACTPYKTYPY cUCTeMbI MHbOP-
MauuoHHOro obecrneyeHus, 06beAMHUBLLYIO
B eHOM aBTOMATM31POBAHHOM LiUK/E Npo-
Leccbl pasBefKu, LeneykasaHus, 6oeso-
ro ynpas/eHWsi, NOATOTOBKW MOMETHbIX 3a-
AaHUM, NycKa U HaBeAeHWs paKeT Ha Lenb.
Ona dopmuposaHMa 31O MHDPACTPYKTy-
pbl paspaboTaHbl YHUDULMPOBaHHbIE NOA-
BUXHbIE MYHKTbI NOATOTOBKM MH(OpPMaL 1K)
M KOMaHAHO-WTabHble MALUWHbI, OCHALUeH-
Hble MPOBOAHLIMU U PAAUONNHUAMU CBA3N,
NIOKaNbHLIMU  BBIYUCAUTENBHBIMU  CETAMMU,
BCTpOeHHbIMM B [19BM cuctemamu 3awm-
Tbl MH(OPMaLMK, CneunanbHbIM Mporpam-
MHbIM obecneyeHvem. TaKkas COBpeMeHHas
BbICOKOTOYHAS CMCTEMA ynpaBieHus peanu-
30BaHa B NPUHATOM Ha BOOPYKeHWe banamc-
TUYECKOM PaKETHOM KOMMIEKCE CYXOMYTHbIX
BOMCK «McKkaHaep». 310 B UTOre No3Bonunio
pewuTb Nnpobnemy onepatueHoro u 3chdek-
TMBHOTO MOPAXKEHWA MaNopasmMepHbIX Lenei
AanbHOOOMHBIMY BbICOKOTOUHBIMM paKeTa-
MU C 3apAaamm B 06bIYHOM CHapPSKEHUN.

B HacTosiuee Bpems CUCTeMbl HaBegeHus
PaKeT OCHALWATCA COBPEMEHHbIMU OMTU-
KO-3/IEKTPOHHBbIMI  y3N1aMW, BbICOKONPOU3-
BoAuTENbHbIMU IBM, CNOMHBIM Nporpam-
MHO-MaremaTnyeckum obecrneyeHnem u
NepCrneKTUBHbI 151 BbICOKOTOYHOTO PaKeTHo-
ro opyxus. [lpuMeHeHne 3TUX CUCTEM B KPbl-
naTbix paKeTax no3sonser 6onee ahdhexTnB-
HO NpeojoneBaTb 30Hbl MPOTMBOPAKETHOM
060pOoHbI MPOTUBHMKA U 0becneyntb Touy-
HOCTb NOMAaZaHWA B LieNb Ha YPOBHE eANHUL

meTpoB. TakoBbl pa3pabortaHHbie LHUWAT
CUCTEMbI BbICOKOTOYHOTO HaBeAeHUs paKer
BO3/YLUHOTO U Ha3eMHOro 6a3vpoBaHUs.

3a co3paHve 06paslLoB  BOOPYXEHWUA
B 1960-1970-x rogax VHCTUTYT HarpamaeH
opaeHamn «Tpyposoro KpacHoro 3Hame-
HU» 1 «OKTABpbCKON PeBontoumn». CBblle
2 Tbic. coTpyaHukos UHWWAL  nonyumn-
NN TOCYAapCTBEHHbIE Harpafbl, Cpean HUx
3 lepoa Couunanuctuyeckoro Tpyaa, 8 nay-
peatoB JleHuHckon npemuu, 40 naypeartos
locypapctBeHHon npemun CCCP. B nepuop
2004-2007 rofoB 3a co3jaHue cucrem yn-
paeneHus u wuHbopmauyuoHHoro obecne-
yenuna BTO cemu cotpygHukam LHWUWAT
npucyxaeHsl [ocygapcTBeHHble npemun
Poccuitckoin ®epepaumu, Tpem — npemum
MpaButenbctea Poccuitickon ®epepayuu.
LUHWWNAT ypoctoeH 3onoToro 3Haka Kavec-
TBa «PoCCMlCKas MapKay, Noayyun 3saHue
naypeata [naBHow Bcepoccuitickon npe-
Mun «Poccuincknin HaumoHanbHbin Onumn»
1 Harpagy «3onotoi Onumn» B HOMMHaL UK
«HayKka v TexHonorum», HarpamaeH nodert-
HbIM 3HaKom «CBsATOW eoprui» mexayHa-
poaHoro dopyma «Bblcokne TexHonoruu
XXI Beka».

B coctaBe HayyHbiIXx KaapoB MHCTUTYTA —
1 uneH-koppecnoHgeHT PAH, 13 pokropos
HayK, 54 KaHaupaTta HayK, 15 coTpyaHMKOB
ABNAIOTCA aKajeMUKamm, YneHammn-Koppec-
NnoHAEeHTaMM U COBeTHMKamu Poccuinckom
aKafemMnmn pakeTHbIX U apTUANEePUINCKUX HaYK
(PAPAH) v apyrvx oTpacnesbix akagemuit.
LHWWAT ocyuiectBnaer KoOHTaktbl ¢ Poc-
CUMACKOM  aKapjemuen  Hayk,  PAPAH,

AKafemnen HaBurauuv 1 ynpaeneHvs ABU-
XeHnem, MexayHaponHoON akajgemuien WH-
cdopmatuzaumm, Axkasemuern KOCMOHaBTM-
K1 uM. LinonkoBcKoro, Akagemmnen BOeHHbIX
HayK, ¢ Begywmmun npeanpuatmamm OMNK n
opraHusauusamm MUHOGOpPOHbI.

O6napas GOMbWMM  HAYYHO-TEXHUYECKUM
OnbITOM B 061aCTM MHPOPMALMOHHBIX TeX-
HOMOTMIN, ONTWUKMW, 3NEKTPOHWKM, BblYUCAU-
TeNnbHON TexHUKW, PepepanbHbIl Hay4HO-
Npoun3BOACTBEHHbIN LeHTp «PIYM «LUHWW
aBTOMATWKM U TMAPABAUKU» 3aHUMAET Nnau-
pylolume nos3uumm B pa3paboTke BbICOKOTOY-
HbIX CUCTEM YNpaBieHna U HABeAeHWs fab-
HOGOMHOrO paKeTHOro opyws suaos BC PO,

WMHcTuTyTOM paspabotaH, COBMECTHO C Be-
ayuwmmn HAW MuHo6opoHsl PO 1 060poH-
HOW NMPOMbILNEHHOCTU, HaY4YHO-TEXHUYECKUI
3aen ans obecneyeHns MoLepPHMU3aLUM U Ka-
yecTBeHHoro passutua BTO Bugos Boopyxer-
HbIX cun PO, yto No3BOAMNO onpeaenuTs Npu-
oputeTsl B passutum BTO Ha Gamwaniyo u
[ONTOCPOYHYI0 NepcneKTuBy M nepentn K OKP
o co3aaHuio nepcnekTusHoro BTO.

InasHaa uenb UHUWAT octaetcs HeusmeH-
Hon — cnyweHne OTeyecTBy 1 ero BoopyeH-
HbIM CMNnam.

[lesTenbHOCTb IMLEH3MpoBaHa

LUHWWAT

127018, r. Mockasa,

yn. Coetckon Apmuun, 4. 5.
Ten.: (495) 631-2944
takc: (495) 681-9534
E-mail: cniiag@cniiag.ru

MyHKT noaroToBKM MHdopmaunn OTPK CyxonyTHbix Boick «Mckanaep» , Information support centre for Iskander mobile theatre ballistic missile system
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CENTRAL SCIENTIFIC RESEARCH INSTITUTE FOR AUTOMATION
AND HYDRAULICS: 60 YEARS OF ARMAMENT SUPPLY SERVICE
FOR THE RUSSIAN ARMY AND NAVY

he Central Scientific Research Institute for Auto-

mation and Hydraulics was established in 1949 by
order of Ustinov D.F,, the Minister of Armaments of the
Soviet Union. It was designated as TsNII-173 (Central
Scientific Research Institute 173) for guidance sys-
fem automatic control and intended for the develop-
ment of high-precision follow-up systems and gears
for advanced weapon systems of the Army and Navy.
The Research Institute was headed by the well-known
scientists, designers and fechnical officers, includ-
ing such persons as Smirnov LV, the first director of
the institute (1950-1951) who later became the Chair-
man of the Presidium Committee of the Council of Min-
isters of the USSR on military-industrial issues, doubly
Hero of Socialist Labour, and the winner of the Lenin
Prize; Pogozhev I.I. (1956-1969), Hero of Socialist La-
bour, the winner of the Lenin Prize and other followers
who contributed fo the development of guidance and
control systems for the weapon systems and defence
equipment to the benefit of the Army, Air Forces, Stra-
tegic Rocket Forces, Antiaircraft Defence, Navy, anti-
ballistic missile defence and space engineering. Since
1996 the Institute has been headed by Solunin V.L., Di-
rector General and Chief Designer of the Central Scien-
tific Research Institute for Automation and Hydraulics,
Doctor of Engineering, awardee of the Russian State
Prizes, active member of the Russian Academy of Mis-
sile and Ammunition Sciences and Academy of Naviga-
tion and Motion Control.

For a period of over 60 years the Research Institute de-
veloped 200 samples of special systems for the weap-
on systems and military and defence equipment which
were passed info service of the Army and Navy. Up to
now the Institute has developed the advanced new tech-
nologies. Some of the developed and upgraded military
and defence equipment is brand new works which sat-
isfy the demands of modern times. The first brand new
developments of the institute include electrohydraulic
control systems of the anti-aircraft gun mounts KS-30,
KM-52, S-78A and drives of the shipborne gun mounts
SM-2, SM-3, SM-5 which have no counterparts in the
world; the first home fank stabilization systems T-54, T-
55, T-62; electrohydraulic remote control drives Pyrami-
da and Conus for Baikonur space launcher complex.

The further developments are the first home gravi-
ty orientation systems for Earth satellite vehicles (of
types Cosmos and Intercosmos), the first develop-
ments of guided equipment: command guidance sys-
tems for ATGM launchers Shmel and Ovod, ASW tor-
pedoes of systems Delphin, fire control systems for
tanks T-64, Condor ASW torpedo guidance and con-
trol system, low-noise pumping units for submarine
steering gear machinery; hydraulic drives for anten-
na guidance and stabilization of sonar system for air-
craft-carrying heavy cruisers the Leningrad, the Kiev,
and submarines of 705 type; hydraulic systems and ma-
nipulators of deep-operating vehicles the Poisk; trans-
mission hydraulic drives for the T-80-type tanks, gun
mount guidance electric drives for the complex Bereg,
gears of the launch facilities for ship-to-air missile sys-
tem ZIF-101; drives of the launch facilities for AA mis-
sile systems Krug, S-75, S-125, 5-200, 9A35 and radar
anfennas for the air defence system Kupol, Buk, S-300;
hydraulic drives of large-calibre mobile mortars Tulpan,
steering gears and hydraulic drives of the ballistic mis-
sile launching vehicles of such systems as Temp-S, Pi-
oner, and Topol, and also Iskander theatre ballistic mis-
sile system.

The list of the follow-up systems and guidance drives
also includes the antenna drive systems for research
vessels the Cosmonaut Yuri Gagarin and the Academic
Sergei Korolev, electric drives of the space photo cam-
eras Zhemchug, Yakhont, Ikar, Opal, guidance systems
of the space x-ray and submillimeter telescopes of the
Salut stations, simulators for the cosmonauts train-
ing, electric drives of the deep-space communication
antennas ADU-1000, RS-10-2M, digital command sys-
tems of the optical stations for optoelectronic space
monitoring complex Okno, launcher drives of the space
Buran-Energia system.

The Research Institute developed the electric drive sys-
tems of self-guided inferceptors for high speed power-
boats of the Navy and Federal Security Service.

The development of follow-up systems and guidance
drives of different power, speed and frequency range
made the scientists and engineers develop new applied
approaches for the automatic guidance system analy-
sis and synthesis, new methods of control and adjust-
ment of the follow-up systems, new class of hydraulic
units, hydraulics, electric engines, converter and ampli-
fier equipment, digital angle and angular rate sensors,
and special software. The development of the army bal-
listic missile control system took a special place in the
history of the Institute. The widely known missile sys-
tems Tochka and Oka equipped with control systems,
steering gears and hydraulic drives of mobile launcher
vehicles developed by the Research Institute were put
into service in 1973 and in 1980 respectively.

In the mid-1970s the Institute started to develop a new
class of high-precision missile control systems which
were to provide effective target destruction by means
of standard charges. Such control systems were fo en-
sure the accuracy which would dramatically exceed the
corresponding characteristics of autonomous inertial
control systems. One method to achieve high precision
was to combine inertial control systems with optical
and radar correlation missile guidance systems. In the
80s the Research Institute developed the first Russian
high-precision optical correlation target direction sys-
tems for the Aerofon army ballistic missile.

In the 1990s which turned out to be a difficult period
for the military-industrial complex, the Research Insti-
tute preserved its technological advance, high profes-
sional personnel, and production facilities. All these
factors allowed the Institute to continue its earlier
works and enter the 21st century with promising devel-
opments for the benefit of the Armed Forces of the Rus-
sian Federation.

The Research Institute has designed the precision-
guided control system which comprises the advanced
infrastructure of the information support system and
unites the processes of surveillance, target detection,
combat management, flight mission assignment, launch
and missile guidance into a single automated cycle. For
this purpose the Research Institute has developed the
unified mobile information facility and command vehi-
cles equipped with wired and radio communication cir-
cuits, local area networks built in the PC, information
security system, and special software. This up-to-date
high-precision control system is implemented in the Is-
kander ballistic missiles. As a result, the problem of ef-
fective small target destruction with long-range preci-
sion-guided missiles with the standard warheads was
quickly fackled.
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To date the missile guidance systems are equipped with
modern optoelectronic components, high-performance
computers, and complex software. All these allow the
missile guidance systems being promising for high-pre-
cision missile weapon. Application of these systems in
cruise missiles makes it possible to overcome the area
of hostile ballistic missile defence and to ensure the ac-
curacy of target hit at the level of several meters. These
are the air and ground missile precision guidance sys-
tems designed by the Research Institute.

The Research Institute was awarded the Orders of the
Red Banner of Labour and October Revolution for the
development of the military and defence equipment
within the period of 1960-70. More than 2,000 em-
ployees were awarded the state awards: among them
three Heroes of Socialist Labour, eight winners of the
Lenin Prize, and forty winners of the USSR State Prize.
Within the period of 2004-2007 seven members of the
Research Institute were awarded the State Prize of
the Russian Federation, three members - the RF Gov-
ernment Prize for the development of precision-guid-
ed control and information support systems. The Re-
search Institute was honoured with the Golden Mark of
Quality “Russian Brand”, entitled fo the winner of the
main national premium “Russian National Olympus”
and awarded the “Golden Olympus” in the category of
Science and Technology. Moreover, it was awarded the
St. George badge of honour at the International Forum
“High Technologies of the 21st Century”.

The scientists who work at the Research Institute are
one associate member of the Russian Academy of Sci-
ences, thirteen doctors of Science, and 54 PhD. Fifteen
members are academicians, associate members and
advisers of the Russian Academy of Missile and Ammu-
nition Sciences and sectoral academies. The Research
Institute collaborates with the Russian Academy of Sci-
ences, Russian Academy of Missile and Ammunition
Sciences, Academy of Navigation and Motion Con-
trol, International Academy of Informatization, Rus-
sian Academy of Astronautics named after Tsiolkovsky,
Academy of Military Sciences, and leading military and
industrial enterprises and organizations of the Minis-
try of Defence. Having a large scientific and technical
expertise in the field of information technologies, op-
tics, electronics, computer science, the Central Scien-
tific Research Institute for Automation and Hydraulics
is the leader in the development of high-precision long-
range missile control and guidance systems for the ben-
efit of the Armed Forces of the Russian Federation.

Together with the leading research institutes of the
Ministry of Defence and defence industry the Institute
has a scientific and technical advance to provide mod-
ernization and advanced development of the precision
guided systems for the Armed Forces which made it
possible fo determine the priorities in the development
of the precision guided systems in the short and long
term and proceed to the experimental development of
the advanced precision-qguided weapon.

The major objective of the Research Institute is being
at service of the country and its Armed Forces.

Contact Information:

5, Sovetskoy Armii street, 127018, Moscow, Russia
Tel.: +7 495 631-29-44 .fax: + 7 495 681-95-34
e-mail: cnilag@cniiag.ru



CNCTEMbI N CPEACTBA CBA3U

UHTEIPALUA

NHO®OPMALMNOHHbIX N TEIEKOMMYHUKALWOHHbIX

TEXHOJIOTNW — OCHOBHOE HAMPABNEHMUE

PA3BUTNA B XXI BEKE

WUnba BnagumMupos
AIMPEKTOP HayYHO-TEXHUYECKOro KOMMeKca
OAO «KoHuepH «Co3Be3gue», K. T. H., LOLEHT

llya Vladimirov

Director of Scientific and Technical complex of
JSC «Concern «Sozvezdie»,

Doctor of Science, Associate Professor

BCOCTaB WNHTErpUpOBaHHOW CTPYKTYpPbl BXO-
AT 16 npeanpusTUA PafMO3eKTPOHHO-
ro Komnnekca u3 11 pernoHoB cTpaHbl. B ee
pamKax Co3faHbl M MPOAO/KAIOT COBEpPLUEH-
CTBOBATbCS HEOOXOAMMblE YCNOBUA AN AU-
BepcuMduKaumMm nNpou3BOACTBA M paclumpe-
HWUSA BHELIHE3KOHOMMYECKOMN AeATeNbHOCTM. 3a
nocnefHve rofbl PYKOBOACTBY Npeanpuatus
YAANOCb HE TOMbKO COXPAHUTb Hay4YHO-NPoOU3-
BOACTBEHHYIO 6a3y, HO M MPUYMHOXMTb €ro no-
TeHUMan, pacliMpume HanpaBneHUs Hay4HOW U
NPOM3BOACTBEHHON [EATENIbHOCTM, MOBbICKB
KayecTBO W YBENIMYMB HOMEHKNATypy Mpouns-
Bogumon npoaykuun. CerogHa OAO «KoHuepH
«Co3Be3gue» — 310 6onee gecATM 6a3oBbIX Ha-
npaBfeHNn WHHOBALMOHHOW AeATeNbHOCTH,
KOTOpPble Pa3BMBAOT OAWH Y/EeH-KOPPECnoH-
neHt PAH, 31 poktop HayKk, 164 kaHpupata
Hayk, 17 npodeccopos, 53 naypeata npemui
rocyAapCTBEHHOIO YPOBHA.
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OAO «KoHuepH «Co3Be3ane» co3aaH Ha 6asze BopoHemckoro HUN

CBAA3N BO ucnonHeHune Ykasa Mpe3ngeHta PO B 2004 roay ¢ uenbto

COXpaHeHna n pa3BuTUA Hay4YHO-NpPOU3BOACTBEHHOro noTeHuunana

NpeanpuaTUni PaanO3NEKTPOHHOW MPOMBIWNEHHOCTH, KOHLEHTpa-

MM pecypcoB Ans cosfjaHusa EANHON cucTembl ynpaBieHUs TaKTu-

4YeCKOro 3BeHa, a TaKxe AnA pa3pa60TKM n nponseoactea nNpoaykK-

UMM TpaXaaHCKOro Ha3Ha4yeHusa.

B HacTosilee Bpems NpoMCXOAMT MOBbI-
WeHne ponn U 3HAaYeHUA TaKTUYECKUX BO-
MHCKUX hopmuposanuin (TB®), Henocpes-
CTBEHHO pellalolnx Goesble 3agayn Ha
none 60s. OAHNM U3 OCHOBHbIX Hanpasne-
HUWA MHHOBAUMOHHOM peATenbHoctn OAO
«KoHuepH «Co3Be3gue» sABNAETCA CO3Aa-
HMe aBTOMATU3MPOBAHHbIX CUCTEM ympaB-
NEHUA 1 CBA3M TAaKTUYECKOrO 3BEHA, OTBEYa-
IOLMX BCEM COBPEMEHHbIM TPEBOBaHMAM K
cucTemam ynpasneHns Bonckamu. Cuntaert-
CA, YTO peanbHoe NoBbllieHne 60eBbIX BO3-
MOMHOCTEN BOMCK MOMET 6bITb OCTUFHYTO
3a cYeT aBTOMaTu3auum ynpasneHus obuue-
BOVICKOBbIMW 1 06ecneynBaloLMMn BOUH-
CKMMU hopMUpOBaHUAMM — obecneyeHmns
BO3MOHOCTW [O/MKHOCTHbIM NNLLAM ajeK-
BATHO OLl€HNBATb 0OCTAHOBKY, NPUHUMATbL
pelleHuns, COOTBETCTBYIOLWME CKNaAbiBalo-
eiics 0b6CcTaHOBKE, M B UTOTe ynpexaaTb
NPOTUBHMKA B HAHECEHUU yAapoB BOMCK
n opyxus. 3T TpebGoBaHUs U onpeaenu-
NN OCHOBHbIE Lenu NnpeanpuATvA B nocnea-
Hee pecatunetne. B apmuax CLIA, ®paH-
umn, Typuuu, WU3pauns, BenmkobputaHum
B KOHUe 90-X rofoB 6bin HayaThl paboThl
no CO3A4aHWI0 aBTOMATM3MPOBAHHbIX CUC-
TeM ynpaBfeHns BONCKaMM B TaKTUYECKOM
3BeHe, KOTOpble B HacToslee Bpemsa noc-
TYNawT Ha BOOPYKEHWE OTAENbHbIX CTPaH
HATO v gpyrux rocyaapcrs.

B Poccuu B ocHoBy paboT no co3aaHuio aB-
TOMATU3UPOBAHHbBIX CUCTEM YNPABIEHUA
BO/CKaMW 3a50eHa KOHLenuus uHTerpa-
UMM MHGDOPMALMOHHBIX U TENEeKOMMYHM-
KaLMOHHBIX ycnyr, obecneynBaiolmx pea-
n3aumio hyHKLUIA ynpaBneHus BocKamu
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Ha BCeX YPOBHAX yrMpaBNeHus TaKTUyec-
KUX BOMHCKMX (hopMmnpoBaHuii. OCHOBHOM
Lenblo NpoBejeHUs 3TMX pabot sasnsercs
CO3/laHne aBTOMATU3MPOBAHHON CUCTEMbI
ynpaBneHus Boiickammn (ACYB), obecneyu-
BalLLE aBTOMaTM3MPOBAHHOE U HeaBTo-
MaTu31poBaHHOE yNpaBieHne BOUHCKUMM
(hOpMMPOBAHUAMM B TaKTUYECKOM 3BeHe
Ha BCeX YPOBHsX yNpaBieHuns oT CoefnHe-
HUA 10 OTAENbHOrO0 BOEHHOC/Y}aLLEero.

Co3pAHUE ACYB NPEANOJNATAET PA3PABOT-
KY TPEX OCHOBHbIX KOMINOHEHTOB CUCTEMbI:
— KOMMIEKCOB CpeacTs aBToMaTtu3alumu
(KCA) ynpaBneHus, obecneynBaroLLmUxX
AOMKHOCTHBIM IMLAM BOMHCKOro hopmu-
poBaHWs pelleHMe 3afady NnaHUMpOBaHMA
1 60eBOro ynpasneHns nNpyu NOAroToBKe M
B X0/1€ BefeHNs 6OeBbIX AeNCTBUIA;

— MHGOOPMALMOHHBIX Y NPOrPAMMHBIX W3-
aenuin, obecneymBalolWMX peanusauuto
B KCA ynpaBneHus 3aaad nnaHUMpoBaHus
1 60eBOro ynpasneHnst Npu NOAroTOBKE M
B X0/ BefleHns 60eBbIX AeNCTBUA;

— nomexo3almuieHHon uucdpoBon Tene-
KOMMYHMKaLMoHHoM cucTtembl (TKC), obec-
neunsatwolern unHterpaumio KCA ynpasne-
HUA Ha BCEX YPOBHSAX yNpaBieHus.

YUUTBIBASA, YTO OT/UYUTENBHOW OCOBEH-
HocTbio ACYB ABNAETCA OBECNEYEHUE
MMEHHO ABTOMATN3NPOBAHHOTO YNPABJIE-
HUA C CO3AAHMEM UHOOPMALNOHHOMN UH-
®PACTPYKTYPbI, TO EE OCHOBHbIMM PELUAE-
MbIMU 3AJAYAMU ABNSAIOTCA:

a) cbop, obpaboTKa M oTOGpaweHue Ha
thoHe Tonorpatunyeckux, 3NeKTPOHHBIX TO-
norpaduyecknx KapT npu peleHnmn 3aaad
nnaHWpoBaHus n 6oeBoro ynpasneHus, a



MMEHHO COCTOSIHWUA 6OEBOro M YUCNEHHOTo
COCTaBa CBOWX BOMCK; XapaKrepa AencTBui
CBOWX BOMCK M BOWCK NPOTMBHUKA; AAHHbIX
0 pafMaLMOoHHON, XUMUYecKol, baKkTepmo-
NIOrMYeCcKomn, Paano3NeKTPOHHON 06CTaHoB-
Kax M nx oTobpameHune Ha APM gomKHOCT-
HbIX NTNLL;

6) npuem, ouLeHKa, moarotoBka (chopmu-
pOBaHWeE) 1 nepefaya KoOMaHa, CUrHanoB u
MHbOPMaLMKN ONOBELLEHUA, ONO3HABAHUA,
B3aMMOAENCTBYUA, LieneykasaHus u 60eBoro
ynpaeneHus;

B) Npuem, JOKYMEHTUPOBaHME, XpPaHeHue 1
o6pabotka Tekyuien nHdopmauum u 6oesbix
[NOKYMEHTOB B NpoLecce ynpaBneHus;

r) obecneyeHue COrNacoBaHHOCTM MpUMe-
HeHWs POLOB BOWCK, CUCTEM U cpeacTs 6o-
€BOro ynpaB/ieHWs, pa3BejKu, HaBurauuu,
CBAI3U W PAAMO3NEKTPOHHOrO NoAaBNEHNS B
YCNOBUAX U3MEHsIOLeNCcA onepaTuBHO-TaK-
TUYECKON 06CTaHOBKM.

Pewenne ACYB 3Toro Komnnekca 3agay
obecneynBaet onepaTMBHoOe, YCTONUYNBOE U
HenpepbIBHOE ynpaBieHne BOMHCKUMU hop-
MUPOBAHUAMM; aBTOMATM3aLMI0 NPOLLECCOB
yNpaBieHUs; MOAAEPHKKY MPUHATUSA pelue-
HWI NO OrHEBOMY NOPAXKEHNIO U PAANO3NEK-
TPOHHOMY NOAABNEHUIO MPOTUBHMKA; CO-
rnacosaHue npumeHeHus 06LLEBONCKOBbIX

1 obecneynBaloWwmx BOUHCKMX (HopMupo-
BaHuWii; oO6MeH 1 06paboTKYy pPasHOPOAHOW
MHbOpMaLmMK; 3aWwmnTy MHpopmauum ot He-
CaHKLMOHMPOBAHHOTO A0CTyNa.

CocraB ACYB onpepensetca B3aumoyBs3aH-
HOW COBOKYNHOCTbIO KCA KOMaHAHbIX MYHKTOB
YPOBHeW ynpaBneHuA: coeauHeHue, 4acTb,
noApasgeneHne; MnporpamMHO-TEXHUYECKNX
KOMM/IEKCOB YPOBHel YnpaB/ieHus: noapas-
Jenexune, OTAebHbIN BOEHHOCNYKALLWIA; 3ne-
MEHTOB Te/IEKOMMYHWKaLMOHHON CUCTEMBI.

B cocTAB KCA KOMAHAHBIX MYHKTOB
MOTYT BXOAUTb:

— Ha ypOBHe ynpasieHuns coeanHerne — KCA
60eBoro ynpasnenus; KCA ueHTpa nHdop-
maumm; KCA TIY HavyanbHuWKa aptunanepuu;
KCA NY passeakon; KCA MY HayanbHUKOB
obecneumBalolnx poaos Boiick; KCA 6e3o-
nacHoctu; KCA ynpasneHus ceasbio 1 P3M;
— Ha YPOBHAX yNpaBneHus 4acTb, nogpasge-
nexve — KCA 6oesoro ynpaenexus; KCA MY
ynpasnenus aptunnepuent; KCA MY Hayanb-
HUKOB obecnednBatoLMx poios Boick; KCA
6e3onacHoctn; KCA ynpaBneHus cBA3bio;

— Ha YPOBHAX ynpaB/eHus noppasjaeneHuve,
OTAE/bHbIN BOEHHOCHYXALMA — MpPOrpam-
MHO-TEXHUYECKME KOMMNIEKCbl MOGUABLHOTO 1
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nepeHocHoro (HoCcMMoro) UcnonHeHus. Takue
KOMMNNEKCbl CpeacTB aBTomaTtu3auuum, pea-
JIN30BaHHbIE Ha eAMHbIX YHUDULMPOBAHHBIX
pelleHnAx, NO3BOAAIOT aBTOMAaTW3MpPOBaTb
paboTy JOMKHOCTHBIX ML, KOMAHAOBaHUA W
wraba, passeaku, aptuanepuu, NMBO, P3B,
TbIIOBOTO M TEXHUYECKOro obecneyeHus, UH-
EHEpHbIX noapasaeneHuit, ciywb PXB3,
obecneyntb B3aMMOJENCTBIE C [EeNCT-BYIO-
wen B nonoce BegeHus 6oeBbIX AeiCT-BUN
COeNHEeHNsA aBraLMen N JOMKHOCTHbIX AnL,
obecneunBatoLmnx CBA3b, a Takke obecne-
YUTb MHTErpauuio pellaemblx TaKTUYeCKuX
(ynpaBneHyecknx) 3apay Kak no BepTuKa-
AW, TaK 1 N0 ropu3oHTanu. TexHnyecKom oc-
HoBon KCA KOMaHAHbIX MYHKTOB ABMAKTCA
YHUULMPOBAHHbIE NPOrPAMMHO-TEXHUYEC-
K€ KOMMNEKCbl MOBUIBHOTO 1 NepeHoCHo-
ro (HOCMMOro) MCMONHeHUs, BKAKOYaAtOLiMe
cpescTBa aBTOMatM3alum, cpeacTsa CBA3M,
CpeAcTBa HaBMrauuu, CpescTBa 3alnTbl UH-
dhopmauum oT HeCaHKLMOHUPOBAHHOMO J0-
cTyna W CpeacTBa 3MeKTpocHabxeHus, a
Takke 3WM. [porpammHo-TexHUYecKkue
KOMMNEKChl MHTErpupyloT B cebe cpeacTea
CBA3W pas3NUYHbIX AMana3oHoB, CpeacTBa
3alnTbl UHOPMALLMK, 3NEKTPOHHO-BbIYMNC-
nuTenbHble CPeACTBa, CPeACTBa HaBUraumm,

Eaunoe uHpbopmaumoHHo-ynpasnsatowee npoctpaicrso ACYB
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CNCTEMbI N CPEACTBA CBA3U

BUAeoHabnoaeHns 3a nonem 60s, cpeacrsa
wusHeobecneyeHus, nporpammHoe obec-
nedyeHwve. IHTerpauus TeXHUYECKMX CPeACTB
B PaMKax NPOrpammHO-TEXHUYECKUX KOM-
nnekcos obecneynBaerca  yHuduumpo-
BaHHbIM KOMMJIEKCOM BHYTPUOGHEKTOBOM
CBA3M, KOMMYTAL MU 1 yNpaBieHuns.
BapuaHtbl  UCNONHEHUS  YHUUUMPOBaAH-
HbIX MPOrPAMMHO-TEXHUYECKUX KOMMNIEKCOB
MOTYT ONpeAenaATbCs cneayiolien knaccuu-
Kauuei TMnos: MobunbHble (Ha pasnnyHbIX
TpaHcnopTHbIX 6as3ax); nepeHocHble (yna-
KOBKM); HOCUMble (4N OTAENbHbIX BOEHHO-
CAyXaumx); craymoHapHble (B Mecrax nocro-
AHHOW gucnokayuuun). Cnefyet OTMETUTb, YTO
yHUbUKAUMA KaK TUNaxa nporpamMHo-Tex-
HUYECKMX KOMM/IEKCOB, TaK U TEXHUYECKUX
CPEACTB, WCMONb3YEMbIX B HUX, MO3BOASET
obecneuunts peanusaunio KCA ans coeamHe-
HUM, yacTei U NOAPA3AENEHUN Ha pasnny-
HbIX TPAHCMOPTHbIX 6a3ax — KONECHOTO W ry-
CEeHUYHOr0 UCMONHEHUS.

NudopmaunoHHon ocHoson ACYB asnstoTcs
yHUDULMPOBAHHbIE KOMMAEKTbl Nporpam-
MHOT0, UHPOPMALIMOHHOTO U IMHIBUCTUYEC-
KOro BMAOB obGecrneyeHus, UHTErpupoBaH-
Hble B MPOrpammHble ¥ MHHOPMALMOHHbIE
u3genus, KoTtopble obecneynBalT pelle-
HUe KOMMNIeKca 3aAay ynpaBneHnUs Ha Bcex
YPOBHAX yNpaBfeHUst TaKTUYECKOro 3BeHa.
MporpammHoe obecneyeHne ACYB Bkitoya-
eT oblee nporpammHoe obecnedenue (OMN0);
obLecucteMHoe nporpamMmHoe obecrneyeHve
(OCNO); cneunanbHoe nporpammtoe obec-
neyexne (CMNO). MHdbopmaumnoHHoe obec-
neyenne ACYB BKIoYaeT cuctemy 60eBbix

JOKYMEHTOB; CUCTEMY Cl0Bapei BOEHHbIX
TEPMUHOB; HOPMATUBHO-CMNPABOYHYIO MHDOP-
maumto; nHdopmaumoHHyo 6asy; nHdopma-
LIMOHHO-KapTorpaduyecKyto MHhopMaLmio.
WHTErPUPOBAHHBIE B ACYB NPOrPAMMHO-
TEXHWYECKUE KOMNNEKCbI MOBUJIbHOTO U
NEPEHOCHOTO (HOCMMOFO) MCNOJIHEHUA,
TENEKOMMYHUKALMOHHAA CUCTEMA, NPO-
FPAMMHBIE U UHOOPMALUOHHbIE U3AENUA
OBECMEYMBAIOT ®YHKLMOHUPOBAHUE WH-
®OPMALUOHHOW WH®PACTPYKTYPbI, KO-
TOPAA NO3BONAET AO/KHOCTHBIM JIMLAM
OCYLLECTBNATD:

— npviem, 06paboTKy 1 oToOGpameHne NpuKa-
30B M CUTHaNoOB 60EBOro ynpaseHns OT Bbl-
LWIECTOALMX MYHKTOB YNpaB/eHus;

— (hopmupoBaHM1e 1 Bbiaady NpuKasos Goe-
BOTO YNpaBfieHNs NMOAYMHEHHBIM BOUHCKUM
(hOpPMUPOBAHUAM LMPKYNAPHO, LUPKYNAp-
HO-M36MpaTenbHo, Mo CNUCKaM;

— c6op 1 06paboTKy 10KNAA0B O NOAYYEHUN
1 IOHECEHMI O BbINOJHEHUN NPUKA30B 6oe-
BOrO ynpaB/eHus;

— c6op nHbopmaunu 06 onepaTMBHO-TaKTU-
yeckoit ob6cTaHoBKe, ee 06paboTHY, XpaHe-
HIE, AOKYMEHTUPOBaHE 1 0TOOpaxeHue;

- cbop, 06paboTry, xpaHeHne n otobpaxe-
Hue nHdopmauum o 60eBOM U YUCIEHHOM
COCTaBe NOAUYMHEHHbBIX BOUHCKUX HOPMUPO-
BaHWiA, X 60EroTOBHOCTY, ANCIOKALUM;

- cbop, 06paboTry, xpaHeHune n otobpame-
H1e HdOPMALMM O BOVCKAX NPOTUBHMUKA;

— cbop, 06paboTKy, xpaHeHne 1 oTobpaxe-
HU1e nHbopmauum 06 ycnosusx segeHuns 6o-
€BbIX AENCTBUIA W JaHHbIX A/ OLEHKU one-
PaTMBHO-TAKTUYECKOW 06CTAHOBKM;

INTEGRATION OF INFORMATION AND
TELECOMMUNICATION TECHNOLOGIES AS BASIC LINE
OF DEVELOPMENT IN XXI CENTURY

JSC “Concern “Sozvezdie” was established in 2004 in
pursuance of the RF Presidential Edict on the basis of
the Voronezh Research Institute of Telecommunica-
tions (VRIT), targeting to preserve and develop radio
electronics industry scientific potential and produc-
tion capacity, fo accumulate resources for the Single
tactical level control system creation and for develop-
ment and manufacturing of products for civil purpose.
The integrated structure industry includes 16 entfer-
prises of radio electronics complex from 11 regions of
the Russian Federation. The system provides an oppor-
tunity of creating and improving necessary conditions
for production diversification and foreign economic ac-
tivity extension. Over the recent years “Concern” man-
agement team has not only succeeded in preservation
of the scientific and production base but has also man-
aged to increase its potential extending areas of its sci-
entific and production activity and improving the qual-
ity and range of “Sozvezdie” products.

Today JSC “Concern “Sozvezdie” operates in more than

10 basic innovative directions conducted by the bril-
liant scientific staff, which includes one associate mem-
ber of the Russian Academy of Sciences, thirty one doc-
tors of science, a hundred and sixty four candidates
of science, seventeen professors and fifty three state
prize winners.

At present moment the role and importance of tacti-
cal military units (TMU) conducting combat missions
on the battle field is increasing. One of the main innova-
tive activities of JSC “Concern “Sozvezdie” is creation
of automated control and communication systems of
tactical level according to all recent requirements for
systems of forces control. The general idea to achieve
combat capability improvement is fo organize a totally
computerized control over the combined arms and sup-
porting units, this will help the administrators to evalu-
ate the situation, take up-to-date decisions and, as a re-
sult, forestall the enemy’s actions. These requirements
have been specifying the Company’s basic tasks for the
last decade.
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- (opmupoBaHue, XpaHeHue, NOUCK, obpa-
GOTKY U AOKYMEHTMPOBaHME BOEBbIX AOKY-
MEHTOB;

— pelueHue cneymnanbHbIX pacyeTHbIX 3aaY;
— thopmupoBaHue, 06paboTky 1 oTobpaxe-
HUe [JaHHbIX HaBUraumum;

— 0bmeH nHbopmauven mexay KCA ynpas-
NEHNA KOMAHAHbIX MYHKTOB KaK Ha OfHOM
ypoBHe ynpasneHus, Tak n mexay KCA pas-
JINYHBIX YPOBHEN ynpaBneHus (Yepes 1 uH-
CTaHUMUI0);

— obecneyeHvie NNaHNPOBaHMA U ONepaTuB-
HOrO yNpaBieHNA CBA3bIO.
Vicnonb3oBaHHbIN  CTPaTUOULUPOBAHHBIN
noaxon K pa3paboTke cucTembl NO3BONSA-
€T B KOHeYHOM pe3ysbTate chopmupoBaTb
pasnuyHble BapuaHTbl KOMMIEKTHOCTW Noc-
TaBku ACYB B 3aBMCUMOCTM OT Tpe6OBaHwii
3aKasuuka.

M3HEHHbIN LMKA 3aenuit, paspaboTaHHbIX
OAO «KoHuepH «Co3se3gue», obecnednsa-
€TCA CMCTEMOW MEeHeAXXMEHTa KayecTBa npu-
MEHUTENbHO K pa3paboTKe, NPOU3BOACTBY U
PEMOHTY MPOAYKUMKN chneunanbHOro HasHa-
YeHUs 1 COOTBETCTBYET TpeboBaHMAM

[OCT P CO 9001-2001 CPMI BT,

[OCT PB 15.002-2003.

OAO «KoHuepH «Co3Be3ane»

394018, r.BopoHex, yn.lnexaHosckasn, 14.
Ten. 8(4732)52 10 04

®akc 8(4732)35 50 88

e-mail: viv@sozvezdie.su

NPOAYKLUA NULLEH3MPOBaHa

In the late 90-s military forces of the US, France, Tur-
key, Israel, UK and Russia started to develop automated
forces control systems of tactical level which are now
used in military units of NATO and other countries.

In Russia the automated forces control systems of tac-
fical level is based on the concept of information and
telecommunication technologies integration in order to
provide the realization of forces control at all levels of
tactical military units control. The main goal for the per-
formance of these works is to create automated forces
control system (AFCS), providing automated and non-
automated control of military units of tactical level at all
levels of control from unit to a separate soldier.

There are three main system components to be devel-
oped for AFCS development:

- complexes of automation control means (CACM),
providing commanders of military units with planning
tasks and combat control during preparation and com-
bat operations;



- information and software products meant to implement
into CACM tasks of planning and combat control during
preparation and combat operations;

- noise-immune digital felecommunication system (TS),
providing integration of CACM at all levels of control.
Given the fact that the CACM’ differential feature is pro-
viding automated control alongside with a certain infor-
mation infrastructure, the main tasks performed by CACM
are the following:

a) Topographic and digital terrain map collection, pro-
cessing and display in the planning solutions process and
combat control implementation, in particular the status of
combat and numerical composition of home forces; activi-
ties of home and enemy forces; providing radiation, chemi-
cal, bacteriological and electronic data and its fransfer to
the military officers’ AWP (automated working place)

b) Reception, evaluation, preparation (formation) and
transfer of commands, signals and warning information, of
identification, target designation and combat control

c) Current battle information and document reception,
registration, storage and processing

d) Providing coordination of forces type application, sys-
tems and means of combat control, reconnaissance, nav-
igation, communication and radio electronic counter-
measures in conditions of dynamic operative and tactical
environment.

AFCS task performance provides stable uninterrupted op-
erations and military units control, command automation,
fire strike and electronic counfermeasure decision sup-
port; consistent combined-arms and supporting corps em-
ployment; exchange and processing of different informa-
tion and unauthorized access protection.

AFCS structure consists of the CACM synergy for com-
mand posts at the separate formation levels, such as froop
unit and subdivision; program technical complex from unit
fo soldier and telecommunication system elements.

Command posts CACM may include

the following components:

At the military formation level - CACM of combat con-
trol, information center CACM, CACM command post
of artillery chief, CACM command post of reconnais-
sance, supporting corps’ command post CACM, securi-
ty CACM, communications and electronic countermea-
sure control CACM.

At the troop unit and subdivision level - CACM of combat
control, CACM command post of artillery chief, supporting
corps’ command post CACM, security CACM, CACM com-
munication control.

At the subdivision fo soldier level - mobile and portable
(handheld) program technical performance complexes.
Such complexes of automation means realized on single
unified solutions allow automating operation of command
and headquarters chiefs, reconnaissance, artillery, Air de-
fense, electronic countermeasures, rear and technical ser-
vices, NBC services and allow connection with battlefield
aircraft and chiefs providing communication. The com-
plexes also provide integration of tactical (control) tasks
both in terms of vertical and horizontal organization.

The technical base for command posts’ CACM consists
of a unified mobile and portable (handheld) performance
program technical complex including automation means,
communication, navigation, unauthorized access protec-
tion equipment, electricity supply utilities and SPTA. The
program-technical complex incorporates communication
sets with various frequency range, information security
products, computer utilities, navigation means, battlefield
video observation systems, life support packages and soft-
ware. Technical equipment integration within the program
technical complexes is achieved by the unified inner-object
communication, commutation and control.

There are several types of the unified program technical
complexes: mobile complexes (used for different transport
bases), portable (packages); handheld (for separate sol-
diers); stationary (in places of constant location). It is im-
portant to note that unified types of the program technical
complexes and the involved technical means make it possi-
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ble to apply CACM fro various transport bases, both
for wheeled and tracked vehicles.

AFCS information base comprises the unified infor-
mation and linguistic software packages integrat-
ed info program products, which provides solutions
of control tasks complex at all control factical lev-
els. The AFCS software consists of general software
(GS/W), system-wide software (SWS/W) and speci-
fied software (SS/W). AFCS information support in-
cludes combat documentation system, military terms
dictionaries, normative-reference information, data-
base and map database.

The AFCS inbuilt mobile and portable performance
program technical complexes, telecommunication
system, software packages and information data-
bases maintain the information infrastructure oper-
ation, which enables the officers to perform the fol-
lowing duties:

+ Reception, processing and display of the higher com-
mand post’s combat control commands and signals;

+ Combat contfrol command and distribution among
the military formations on a circular base, selective-
ly or on the roll;

« Collection and processing of reports about carry-
ing out of combat control commands;

- Collection of information about operative and tacti-
cal situation, its processing, storage, documentation
and display;

+ Collection, processing, storage and display of com-
bat and numerical composition of subordinated mili-
tary units, their combat readiness and location;
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+ Enemy troops data collection, processing, storage
and display;

+ Collection, processing, storage and display of infor-
mation about conditions of combat activities and data
for evaluation of operative and tactical situation;

- Combat documents composition, storage, search,
processing and registration;

- Special calculation tasks performance;

+ Navigation data collection, processing and display;
« Information exchange between the equal and rank-
ing command posts’ CACM (through 1 channel)

« Planning and operative communication control.
This strata-bound approach used for the AFCS de-
velopment makes it possible to supply various AFCS
sets depending on the customer’s requirements.

The “Concern” products life cycle is guaranteed by
the development, production and service manage-
ment for the special-purpose products and meets the
requirements of the Russian Federation state stan-
dards GOST R 1S0 9001 - 2001 SRPP VT,
GOSTRV 15.002 - 2003.

Voronezh, 394018

14 Plekhanovskaya St.
Tel: 8(4732)52 10 04
Fax: 8(4732)35 50 88
e-mail: viv@sozvezdie.su
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MHHOBALVW OT KOMIAHNW

«PAAUOCEPBUC»

Komnanua «Paanocepsuc»

125130, MockBa, CTaponeTpoBcKuii
npoesga, a. 7a, c1p. 25

Ten./akc: +7(495) 627-5717
www.radioservice.ru

e-mail: rs@radioservice.ru

Radioservice

7a, bldg.25,

Staropetrovsky pass, Moscow 125130
Tel./Fax: +7(495) 627-57-17
www.radioservice.ru

e-mail: rs@radioservice.ru

bIJBUHYTbIE PYKOBOACTBOM CTpaHbl Tpe-

60BaHNA MOAEpHM3aLUM BOOPYIKEHWI
OTHOCATCA TaKXe U K MOAEepHM3aLMmn BOeH-
HOr0 PaaMo3NeKTPOHHOro 060pyLOBaHNSA,
BK/OYAs PaAMOCBA3b, PAAMOPa3BeaKy W
pagunonokaumio. KomnaHua «PAONOCEP-
BMC» npeacTtaBnser agge Hoenwme paspa-
60TKM paguocmncTem, NpeAHasHaueHHbIX AN
pafnopasBeAKy CUTHANOB U pajnonoKaLu-
OHHbIX NPUMEHEHWA.

HOBbIi MOHUTOPUTOBbINA NpUEMHUK (TIoHEP)
GigaJet 919 oTmyaetcs OT NpefcTaBNeHHO-
ro paHee (cm. HO3 N2 3 (5) 2009 r.) 6onee
BbICOKOW JUHAMWUKOW, NOBbILIEHHOW CKOpO-
CTbio 06paboTKM LUDPOBOro NOTOKA U ro-
pasao 60/bWUMKM BO3MOXKHOCTAMU L po-
Boro npuemuuka (SDR).

B TioHepe uCnonb3yeTca  CywecTBeHHO
6oflee MOLWHbIA BbIYUCAUTENb, MOCTPOEH-
HbI Ha 6a3e FPGA Virtex 4 u cogepalyuni
[Ba MOLLHbIX NpoLeccopHbix sapa PC power
N HecKonbKo kKaHanoB DDC, yto nossonser
o6pabatbiBaTh CUrHabl B peanbHOM Bpeme-
HUW B nosoce Ao 16 (32) Mlu. Ha nnarte Bbi-
yncnuTens yctaHoBNeHo ABa MHTepdeiica

1 Gb Ethernet (n160 onuymoHanbHO 2 KaHa-
na Fiber channel). Boiyncintens umeer Bo3-
MOHOCTb OpraHu3auuMu npsMon 3anucu
ouncpoBaHHOro curHana B nonoce fo 32-
x MTl'y.

[luna3oH 4acToT TIoHepa pacliMpeH BBepX
4o 19 ITu, 6narogaps HoBomy CBY KoH-
BepTepy RS/DC-3-19. HukHuiA ananasoH HF
(0,009-30 Mrr'u) obpabatbiBaeTcs BNpAMyio
nocne ALI ¢ BO3MOXKHOCTbIO MNOAKNIOYEHNSA
npecenexktopa HF guanasoHa (onumoHanb-
HO). YnpaBneHue NPUEMHUKOM OCYLLEeCTB-
naetca yepe3 nopt Ethernet 1Gb. Ynpas-
NALMIA KOMNbIOTEP OcylilecTBAsSET obuiee
ynpaBneHne MNPUEMHUKOM, BBOJ [aHHbIX,
BU3yanbHOE OTOOpaMeHne HAcTpoeK U pe-
3yNbTaTOB TEKYLLEro MOHUTOPUHTA, @ TaKKe
perucTpaunio CUrHanos, NpoLleALWmnx npes-
BapuTeNbHyto 06paboTKy B BbluMCIUTENE,

Mporpammuoe obecnedeHne RS Gigalet
obecneynBaet paboTocnocob6HOCTb Npuem-
HUKA B PEXMMax PafMoOMOHUTOPUHIA U yn-
paBneHus. PeXMM MOHWTOPMHra 3TO CKa-
HUPOBaHWe 3ajaHHOTo AManasoHa C Larom
B 16 (24) MI'y 1 BblYMCNEHMEM CMEKTPASb-
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HOM MJOTHOCTM MOLYHOCTU [JEeNCTBYIOLMX
CUTHaNOB. PeXtMm MOHMTOpPUHra no3Bonser
OCYLLECTBNATL dHepreTuyeckoe obHapyme-
HUe Heu3BECTHbIX CUrHaNnoB. Pexum ynpas-
JIEHWA NO3BOAET HACTPOUTLCA HA CUrHan C
TOYHOCTbIO A0 1 M M OCYLeCTBUTL 3aNMUCh
curHana (CbipbIX AaHHbIX) MO0 ero cnekr-
panbHbIX XapaKTePUCTUK B 3aAaHHOM Nono-
ce. Cuctema KOMaHa 1 BupTyanbHble 610KK
npunarawoTcs.

B nocnepgHee Bpema KomnaHuA nposena
paspabotky uenoii cepun CBY-KoHBEpTEPOB
BHW3 U BBepX, a Takke dopmupoBatenei
CNOXHBIX CUFHANoOB [NA UCMONb30BaHWUA B
paAMONOKALMOHHBIX CUCTEMAX Pa3NYHOro
Ha3HadyeHus. B yactHocTn, Ha 6a3e KoHBep-
Tepa RS/DC-3-19 paspabotaH wupokorno-
NOCHBbIN NPYEMHUK AnanasoHa 0,5-19 [Ty,
C BbIXOAAMW MPOMEXYTOYHOM  YaCTOThl
2,25+/-0,25Tu, 450+/-250 My 140(70)
+/-10 MTu. Pa3paboTaH Takxe ABYXKaHasb-
HbIl CMHXPOHHbIA BapuaHT KoHBepTepa
1 NpUEeMHMKa 3TOro AvanasoHa.

[lesTenbHOCTL ULeH3NpoBaHa



Innovations from
RADIOSERVICE Company

New ordnance alteration requirements issued by
the state government are related to retrofit instal-
lation of radio electronic equipment including radio
communication, communications intelligence and
radio detection and ranging. RADIOSERVICE Com-
pany is ready to present two new brand designs of
radio systems intended for signals intercept (for SI-
GINT Applications) and radar application.

New monitoring receiver (funer) GigaJet 919 dif-
fers from the previous one (see New Defence Order
No 3 (5), 2009) in better dynamics, increased bit-
fransfer processing rate and SDR enhanced capa-
bilities.

The tuner is provided with more powerful calculat-
ing machine based on FPGA Virtex 4 and equipped
with two-core power processor and several DDC
channels that allows real-time signal processing in
bandwidth of up to 16 (32) MHz. Two 1 Gb Ethernet
interfaces (or optionally two fibre channels) are in-
stalled on the computing machine board. The com-
puting machine provides the function of baseband
direct recording in bandwidth of up to 32 MHz.

Tuner frequency range is expanded up to 19 GHz
due to new UHF converter RS/DC-3-19. Low HF
band (0.009-30 MHz) is processed directly after
AD converter with the possibility of HF preselector
connection (optionally).

The receiver is controlled via Ethernet 1 Gb port.
The control computer provides common control of
the receiver, data input, display of settings and re-
sults of the current monitoring as well as registra-
tion of signals after pre-processing in the comput-
ing machine.

RS GigaJet software provides the radio monitor-
ing and control modes of the receiver. Monitoring
mode is scanning of the predetermined frequen-
cy range with spacing of 16 (24) MHz and calcu-
lation of spectral power density of current signals.
The monitoring mode allows performing electric-
power detection of unknown signals. Control mode
allows setting to signal with accuracy of up to 1 Hz
and recording of a signal (raw data) or its spectral
characteristics in the predetermined band.

The command system and virtual blocks are in-
cluded into delivery set.

In the recent years the company has developed a
number of UHF downconverters and upconvert-
ers and also aggregate signal generators for differ-
ent-purpose radar systems. In particular, 0.5 - 19
GHz wideband receiver with intermediate frequen-
cy outfputs of 2.25 +/-0.25 GHz, 450 +/- 250 MHz
and 140(70) +/-10 MHz has been developed on the
basis of converter RS/DC-3-19. Design version of
two-channel synchronous receiver and converter
of the same range has been also developed.

COMMUNICATION SYSTEMS AND FACILITIES

TIOHEP GIGAJET 919

— AuanasoH yactot 9 Ky — 19 My (frequency range)

— umndposoii Bbixog N4 yepes Ethernet 1 Gb (baseband)

— TOYHOCTb HAacTpoMkM 1 Iy (tuning resolution)

— BbICOKMI HAMMYeCcKuin fruanasoH (6onee 8o ab)

— CUCTEMA MPeceNeKTOPOB Ha BXOAAX

— npsmas oundpoBKa curHanos B nonoce Ao 30 Mry

— oumndposKa curHanos M4 B nonoce o 24 MIy,

— undpossble gaHHble |/Q B nonoce go 16 MIy,

— BbIX0/ KOMNaeKcHoro cnektpa FFT B nonoce fo 16 My

— BbIXO/, CNEKTPasbHOW NAOTHOCTM MoLHocTM PSD B nonoce fo 24 My
— BO3MOXHOCTb CUHXPOHHOW paboTbl ABYX TOHEPOB

— 16-T1 pa3pagHbin AL Ha Bxoae unMdpoBOro npuemMHuKa

— [iBa npoueccopHbix agpa PC Power

— MONHOCTbIO AUCTaHUMOHHOE ynpasneHue no TCP/IP

— cneymanbHoe MO ans noucka, o6HapyKeHUs 1 pacno3HOBaHWA CUrHANOB Ha BHeWHeM MK
— KOMMNaKTHbIN An3aH

LLiInroKkononocHblit CBY nPUEMHUK GIGAJET 0519

— lana3oH 4actoT 0,5—19 My

—nonoca N4 soo My Ha MY 2,25 My

—nonoca M4 500 MI'y Ha MY 450 MIy

—nonoca N4 20 My Ha MY 140/ 70 MI'y

— ckopocTb nepectponku CBY kaHanos 50 HCek

— Bpems nepecTpoiiku npuemuuka c MY 140/70 My He 6onee 350 MKCek
— (ba3oBble WyMbl reTepoanHoB He 6osiee — 80 ab/Iy npu oTcTpoike Ha 10 Ky
— K03 huumeHT Wwyma He bonee 12 ab

— AONIrOBpemMeHHas HecTabunbHOCTb reTepoanHoB 10x-8 (0,01 ppm)

— BbICOKMI AMHAMMUYECKMI iMana3oH

— P1dB no Bbixofy He meHee 3 dBm

— IP3 no BbIxogy He MeHee 13 dBm

TUNER GIGAJET 919

— frequency range: 9 kHz — 19 GHz

— intermediate frequency baseband via Ethernet: 1 Gb

—tuning resolution: 1 Hz

— high dynamic range (over 8o dB)

— preselector system at the inputs

— direct signal digitalization in bandwidth of up to 30 MHz

— intermediate frequency signal digitalization in bandwidth of up to 24 MHz
—1/Q digital data in bandwidth of up to 16 MHz

— FFT complex spectrum output in bandwidth of up to 16 MHz

— PSD power spectrum output in bandwidth of up to 24 MHz

— synchronous operation of two tuners

—16-bit AD converter at the digital receiver input

— two-core processor

— remote control via TCP/IP

— special SW for searching, detecting and recognizing the signals in external PC
— compact design

WIiDEBAND UHF RECEIVER GIGAJET 0519

— frequency range: 0.5 — 19 GHz

— intermediate frequency band of 500 MHz in intermediate frequency of 2.25 GHz
— intermediate frequency band of 500 MHz in intermediate frequency of 450 MHz

— intermediate frequency band of 20 MHz in intermediate frequency of 140/70 MHz
— UHF channel retuning rate of 50 ns

— rate of receiver retuning from intermediate frequency of 140/70 MHz: 350 us maximum
- high-frequency oscillator phase noise: 8o dB/Hz when tuning out to 10 KHz

— noise ratio: 12 dB maximum

— long-term fluctuation of high-frequency oscillators: 10x-8 (0.01 ppm)

— high dynamic range

— output P1dB: 3 dBm minimum

— output IP3: 13 dBm minimum

JANUARY "10 | 01| NEW DEFENCE ORDER STRATEGY

53



CNCTEMbI N CPEACTBA CBA3U

54

3aB0/] MMeeT COOTBETCTBYIOLLME NNLLEH3UUN Ha
BbiNonHeHne paboT no paspaboTke, Npous-
BOACTBY U PEMOHTY KopabesbHbIX KOMMIEK-
COB PafIMO3NEKTPOHHOrO MPOTUBOAENCTBUA
(P3MM) 1 aHTEHHO-MauTOBbIX ycTpoiicTe (AMY).
Ha 3aBoje AefcTByeT CUCTEMA MEHEAXMEHTA
KayecrtBa, cootsetcTylowas CPMMN BT, FOCT
PB 15.002, FOCT MCO 9001-2008, noaTBepH-
AeHHas cepTUhUKaTOM COOTBETCTBUS.

3aBop pa3paboran u 0CBOM/ B NPOM3BOACTBE
KOMM/IEKCbl  PaAIMO3/IEKTPOHHOIO NPOTUBO-
neicteusa TK-253 (7.2) 1 MN-4053 (BapuaHTbi
ucnonHenmsa MM-405-13, MMN-405-23).
KomnneKcbl paspaboTaHbl € WYPOKUM NpUMe-
HEHMEM MWUKPOBONHOBLIX TEXHONOTUA, MUK-
PONpPOLLECCOPHOM TEXHUKU U LMDPOBLIX Me-
T0A0B 06paboTkM HdOopMaLuu.
MpUMeHeHHbIe TEXHUYECKME peLleHus No3Bo-
SN CYLLLECTBEHHO MOBbICUTL JOCTOBEPHOCTD
OLLEHKN PafiM03/1eKTPOHHOI 06CTaHOBKM, MO-
BbICUTb ObICTPOAENCTBME M BBECTU aBTOMa-
TU3MPOBAHHBIA PEXUM YNPABIEHUA KOMI-
NIEKCAMK, CYLIECTBEHHO YMEHbLIUTb Maccy
KOMMNEKCOB 1 X 3HepronoTpebneHue.

PAAVIO3JIEKTPOHHOE OCHALLEHWE
1718 HAZIBOJHbIX KOPABJIEN

®rYN «PoctoBCcKUii 3aBoj «Mprbop» cneunanmsnpyertcs Ha us-

roToBNEHNUM KopabenbHbIX CPeCcTB PAfM03IEKTPOHHOTO NPOTH-

BOAENCTBUA ANA HaaBoAHbIX kopabnen (HK) v Teneckonuuec-

KX aHTEHHO-MA4YTOBbIX yCTpOIZCTB ana cucrtem CBA3N.

Komnnekcobl 06ecneynBaroT:
—aBTOMaTU3MPOBAHHYI0 Pa3BeAKY UNAEHTU-
dukaumio nanyyennii PN1C pasnnyHoro tvna
B YCNOBUAX CJIOXHOW 3NEKTPOMArHUTHOWM
06CTaHOBKM;

— aBTOMAaTM3MPOBaHHOE CO3JaHue aKTUB-
HbIX MOMEX W ynpaBieHne NOCTaHOBKOW
NacCUBHbIX NOMEX;

— aBTOMAaTM3MpPOBaHHOE pelleHne 3ajaad
P30, cKoopanMHMpoBaHHOE C pelleHnem
3apay orveBbix cpeacts MBO u MPO HK;

— CUHXpOHM3auMio paboTbl pafMo3NeKT-
POHHbIX CpeacTB Kopabns ¢ Lenbio obecne-
YyeHusa IMC.

KomnneKkcbl MMelT OTKPLITYID CTPYKTYpY,
yTo NO3BONAET 06ecneYnTb UX AasbHelilLlyio
MoandUKaLMIo NPUMEHUTENBHO K COCTaBy
paano3neKTpoHHoro soopyxerusa HK.

Mpu coxpaHeHun yHuUdbMKALUM COCTaB-
HbIX YacTeil npubopoB komnnekcbl TK-253
(7.2) » MN-405-13 oTAMyalOTCA BapuaHTa-
MW WUCMONHEHUA OTAENbHbIX NPUMBOPOB B
3aBUCUMOCTM OT TpeboBaHU NpeabsBs-
eMbIX 3aKasuukom (no 3HepretTMyecKomy
noteHuuany, no KoOAMYeCTBy OAHOBPEMEH-
HO NofaBiAEMbIX Liene U BUAOB aKTUBHbIX
nomex, No CoCTaBy PaZM03/1EKTPOHHOTO BO-
opymenus HK).

C uenbto nosblweHUs 3 EKTUBHOCTU 3a-
wmtbl HK ot NMKP coBMecTHO ¢ Komnnekca-
mu P3MM Ha HK fomKHbI NOCTaBAATLCA KOM-
nAeKcbl MNOCTAHOBKW MACCUBHBIX MOMEX
(MK-2, NK-10, NK-16).

Komnnexkc TK-253 (7.2) npeanaraercs
Ana noctaBku Ha HK tuna acmuHeu, dpe-
rat, KOpBeT, CTOPOXeBble N AeCaHTHble
Kopabnu.

Komnnekc MM-4053:

— BapuaHT ucnonHexuns MM-405-13 npeg-
naraetca ana noctaBku Ha HK tuna dperar,
KOpBET, paKeTHble KaTepa, CTOPOXEBble U
JecaHTHble Kopabnu;
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— BapuaHT ucnonHeuus MM-405-23 (6e3
annapartypbl aKTUBHbIX NOMex) npeanaraet-
csa ana noctaBku Ha HK Tuna katep u Bcno-
morartenbHble Kopabnu.

3aBoj y4acTByeT B BOEHHO-TEXHUYECKOM
COTPYAHMYECTBE C WHOCTPAHHbIMK TOCY-
AapCcTBamu v roTOB pacliMpuTb 3Ty 061acTb
CBOel aesTenbHOCTU. Ha noctaBky Komn-
NEKCOB MMEITCA COOTBETCTBYIOLME pa3pe-
LUNTENbHbIE OKYMEHTBI.

Teneckonuyeckme aHTEHHO-MauyToBble YC-
TpoiicTBA NpUMEHAIOTCA Ans  obycTpoi-
CTBA CTALMOHAPHBIX U MOABUMHbBIX 0GbEK-
TOB CBA3W. BapyaHT MOHTa)a aHTeHHO-May-
TOBbIX YCTPOMCTB HA HOCUTENAX BO3MOMEH
KaK B BEPTUKANLHOM, TaK U B FOPU30HTalb-
HOM MONO¥eHUN (B 3aBUCUMOCTU OT KOH-
CTPYKTMBHbIX 0COGEHHOCTEN 06beKTa, Ha
KOTOPOM OHW YCTaHABNNBAIOTCA).

B HacTosulee Bpems B MPOWU3BOACTBE OC-
BOeHO 6onee 13 TUNOB aHTEHHO-Ma4TOBbIX
YCTPOVICTB, OTNNYAIOLMXCA TUMOM YCTaHaB-
NVBAEMbIX Ha HUX aHTEHH, BbICOTOWN MayTbl
(00 14 ™) 1 rpy30N0ABEMHOCTLIO MaYThI (He
6onee 50 Kr).

Bo3HuKawlwme BONPOCH M NpeanoxeHus
I'IpOCb6a HanpaenATb NO cneayvowmm pek-
BU3UTaAM:

depepanbHoe rocyapcTBeHHOE
yHUTapHoe npeanpusTue «PocToBcKuii
3aBog «[pudop»

Poccus, 344065, r. PoctoB-Ha-[loHy,
nep. benomopckun, 4. 98,

Ten.: (863) 252-7820, 252-6143,
hakc: (863) 252-7820,

E-mail: rzpribor@aaanet.ru
http://www.rz-pribor.rasu.ru



COMMUNICATION SYSTEMS AND FACILITIES

RADIO ELECTRONIC EQUIPMENT FOR SURFACE SHIPS

FGUP Rostovsky Zavod Pribor (Pribor Rostov Plant State Corpora-
tion) specializes on the production of onboard electronic counter-
measures for surface ships and telescopic antenna posts for com-
munication systems. The plant is licensed to perform works on
development, production and repair of the onboard electronic coun-
termeasures and antenna posts. The quality management system
is certified for compliance with the following standards: SRPP VT,
GOSTRV 15.002, GOST ISO 9001-2008.

The plant has designed and manufactured electronic counter-
measures systems TK-25E (7.2) and MP-405E (design versions
MP-405-1E, MP-405-2E). The systems have been developed
using microwave technologies, microprocessor technologies
and digital methods of information processing. The applied
technologies helped to improve the reliability of electronic envi-
ronment estimate, enhance the system performance and imple-
ment the computer-aided control mode. Moreover these tech-
nologies allowed reducing weight of the systems and energy
consumption.

The systems provide:

- automated reconnaissance and identification of different
radar signals under severe electromagnetic environment;
-automated jamming countermeasures and passive jamming
control;

-automated solution of electromagnetic countermeasures tasks
coordinated with the solution of shipborne air defence and anti-
missile defence weapons tasks;

-synchronization of work of the shipborne radio electronic fa-
cilities to provide EMC.

The systems have an open structure which allows for further
modification of radio electronics of a surface ship. The system’s
equipment comprise standardized components but design of
systems TK-25E (7.2) and MP-405-1E may differ depending on
the customer’s requirements (in regard to circuit margins, num-
ber of simultaneous targets and types of jamming, components
of the surface ship radio electronics). In order to improve the
efficiency of the antiship missile defence, passive jamming sys-
tems (PK-2, PK-10, PK-16) shall be delivered to the surface ship
together with the electronic countermeasures.

System TK-25E (7.2) is offered for delivery to the surface ships
of the following types: destroyer, frigate, corvette, escort and
assault landing ships.

System MP-405E:

-design version MP-405-1E is offered for delivery fo the sur-
face ships of the following types: frigate, corvette, guided mis-
sile boats, escort and assault landing ships;

-design version MP-405-2E (without active jamming equip-
ment) is offered for delivery to boats and auxiliary vessels.

The plant cooperates with foreign companies and is ready to ex-
pand this field of activity. The plant has the respective permit-
ting documents on supply of the systems.

Telescopic antenna posts can be applied in stationary and mo-
bile communication facilities. Design provides for both verti-
cal and horizontal mounting of the system on board ship (de-
pending on design specifications of a ship to carry the system).
To date the production list includes 13 types of antenna posts
which differ from each other by the type of installed antenna,
height of the fower (up to 14 m) and carrying capacity of the
tower (50 kg maximum).

Please send your questions or offers, if any,
to the following address:

Rostovsky Zavod Pribor

98 Belomorsky per., Rostov-na-Donu, 344065, Russia
Phone: +7 (863) 252-7820, 252-6143,

Fax: +7 (863) 252-7820,

E-mail: rzpribor@aaanet.ru
http://www.rz-pribor.rasu.ru/
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CNCTEMbI N CPEACTBA CBA3U

PEAJIN3AUNA CNCTEMbI TNTTOHACC B ABUALLUI

3BECTHO, YTO MOBbILLEHME YPOBHA 6E30MacHOCTM NOMETOB ONpeaenseTcs B NEPBYIO
oyepe/b TEXHUYECKUM COCTOAHMEM HEMOCPEACTBEHHO CAMONETA U YPOBHEM CUCTEM,
KOTOpble HaxoAAaTcs Ha bopTy.

56

3A0 «Kb HABUC», aBnAscb oaHUM 13 Be-
AYLWMX POCCUINCKMX NPEeAnpuaTUn, cneyu-
anusunpylolLmcs B 061acT Co34aHMA Tex-
HONMOMMN W HaBWraLWOHHOW annapartypbl
CNYTHUKOBBIX HaBUraLMOHHbIX cuctem 10-
HACC/GPS/GALILEO, pacnonaraet coBpe-
MEHHbIM TNPOU3BOACTBEHHO-TEXHONOMMYEC-
KM 060pyLOBaHMEM U NMOAFOTOB/EHHLIMM
cneuuanuctamm B 061acT KOHCTpYMpoBa-
HUA 1 U3rOTOB/IEHWA COBPEMEHHbIX UH(OP-
MaLMOHHO-BbIYNCUTE/IbHBIX CUCTEM U KOMI-
NEKCOB aBMaLMOHHOIO NPUMEHEHNSA.

BbinonHAs n3BecTHbI YKa3 [pe3vgeHTta PO
N2638 ot 17 maa 2007 roga, Halle npeanpu-
ATe paspaborano 6opToBoe 0bopyaoBaHME
CnyTHUMKoBOW HaBuraumm CH-4312, npegHa-
3HAYeHHOe AN YCTAaHOBKW Ha BO3AYyLUIHblE
cyna (BC), Kotopoe umeer CBULETENLCTBO
FOZAHOCTM KOMMNNEKTYIOLLEro N3Aenus, BblaaH-
Hoe AsuauuoHHbIM pernctpom MAK.

Annaparypa CH-4312 npepnasHayeHa ans
pelleHna 3agay HaBurauuMm M camoneTo-
BOX/JEHWA Ha BCEX 3Tanax nojera oT B3ne-
Ta A0 3axofa Ha nocaaky, Ha o6opyaoBaH-
HbIX U He06OPYAOBAHHbIX TPaccax, B Ntoboe
BpPeMsA CYTOK NpU NOMOLLM HABUTaLMOHHbIX
cnyTtHukoB MNTIOHACC, GPS, SBAS.

Bce 3tanbl pa3pabotky 1 nponssogctea BOCH
CH-4312 ocyulecTBnA0TCA N0 KOHTPONEM He-
3aBuUcUMon nHcnekuun — BIM MO PO.

B yem otanune BOCH CH-4312 ot cyuiectBy-
I0LLMX B HacToALLee BPeMA Ha PbIHKe HaBUra-
LMOHHOTO 060pYAOBaHNA aHaNoros?

B nepsyto oyepeap, CH-4312 co3gaHo Ha oc-
HoBe npuemHuka MMTIOHACC/GPS/SBAS cobcr-
BeHHo (3A0 «KB HABWC») paspaboTku u
U3rotoBneHns. Peanu3oBaHHble B Hem anro-
puTMbI 1 TIMO ABAAKOTCA COOCTBEHHOCTbIO KOM-
NaHUK ¥ 3aLMLLEHbI NATEHTAMU.

K HacTosweMy BpeMeHN Ha OCHOBE COOTBETCT-
BYIOLLEN KOHCTPYKTOPCKOW AOKYMEHTaLMK an-
napatypa CH-4312 ponyweHa ana 3kcnnay-
ataumu Ha cnegyowmx Tunax BC: Ty-154M,
WUn-76Th, AH-74[, AH-74TK-300[, AH-124-
100. Beaytcs pabotbl Ha BepTonete Mu-26T u
camonete AH-32.

3HaunUTeNbHbIA UHTEPEC K annapaType CnyTHU-
KOBOW aBMaL MK B nocnefHee BpeMs NposiBNeH
M CO CTOPOHbI FOCYAAPCTBEHHON aBmaLum, To
ectb BBC, MBAl, ®CB n 1.n.

Heobxoammo 3ametutb, 4to 3A0 «KB HABUC»
rOTOBO YAOBNETBOPUTL NOTPEGHOCTM 3KCNNYa-
TaHTOB MO AoocHaleHuio BC fo ypoBHA coB-
pemeHHbIx TpeboBaHwii. OcTaeTcs Aeno 3a
ManbiM — 3aKa3yMKaM HaWTM (UHAHCOBbIE
CpenCTBa, KaK ANs rocyfapCTBEHHbIX CTPYKTYP,
TaK 1 ANA KOMMepPYeCKon aBuaLmn.

MoXHO TaKxe OTMETUTb WM MepCneKkTUBbl OC-
BOEHMA Hallel annapaTtypoil 3apybemHoro
pbIHKa, TaK KaK Nonb3oBaTebCKuin nHTepdenc
npuemouHAMKaTopa npejcTaBNeH B aHrno-
A3bIY4HOM BUAE — 3TO BO-NEPBbIX, @ BO-BTO-
pbIX — UMEEeTCA paj cornaweHunin o6 ucnonb-
30BaHum cuctembl INTOHACC B MHTepecax psaaa
3apy6exHbIX CTpaH.

AHatonuin PbiHpseB
BeAywwmit nuxerep 3A0 «Kb HABMC»
K.T.H., npodeccop ABH

HOBbIV OBOPOHHbIN 3AKA3 CTPATETUM | 01 | AHBAPbL 10

GLONASS SYSTEM
FOR AVIATION

It is known that the flight safety level first of all de-
pends on the technical condition of an aircraft and
the onboard systems level. Research Design Labora-
tory “NAVIS” is one of the leading Russian entferpris-
eswhich specialize in the development of GLONASS,
GPS, GALILEO tfechnologies and equipment. It has
advanced production and process equipment and
highly qualified specialists in the field of designing
and manufacturing of modern information compu-
tation systems for air application. Implementing the
RF Presidential edict No 638 dated May 17, 2007,
“NAVIS” has developed the airborne satellite naviga-
tion equipment SN-4312 which was certified for air-
worthiness by the Air Registration Board of Interstate
Aviation Committee.

The SN-4312 equipment performs aircraft naviga-
tion tasks at all flight stages starting from the take-
off to landing, on the specialized and non-special-
ized routes and at any time of day with the help of
GLONASS, GPS and SBAS navigation satellites. All
development and production stages of the SN-4312
airborne satellite navigation equipment are carried
out under supervision of the third party inspection,
i.e. RF Ministry of Defence Military Representative
Office.

First of all, the SN-4312 equipment is based on
GLONASS/GPS/SBAS receiver developed and pro-
duced by Research Design Laboratory “NAVIS”. Al-
gorithms and mathematical software implemented
in the equipment are the company property and are
protected by patent.

- According fo the corresponding design documen-
tation, the SN-4312 equipment has been current-
ly found fit for application in the following types of
aircrafts: Tu-154M, II-76 TD, An-74D, An-74TK-300D,
and An-124-100.

- To date the works are being implemented for the
Mi-26T-type helicopter and An-32-type aircraft.

The Air Forces, Ministry of Internal Affairs, FSB,
state aviation, etc. have taken a considerable inter-
est in the satellite aviation equipment as well.

It should be mentioned that Research Design Lab-
oratory “NAVIS” meets the needs of operators for
equipping the aircrafts in compliance with the up-
fo-date requirements. The only thing the customers
should do is fo find the financial resources for both
the government institutions and commercial avi-
ation. It should be mentioned that our equipment
has good prospects in foreign markets, since the re-
ceiver-indicator user interface is both in English and
Russian and since there are several agreements on
the GLONASS system use with a number of foreign
countries.

Anatoly Ryndyaev

Senior Engineer of Research Design Laboratory
“NAVIS”, Candidate of Engineering, Professor of
the Academy of Military Science



MOBWTITBHEII KOMITITIEKC CBH3I
“MWK-MIKC*
(LLUACClV1 KAMA3-63501 8X8)

“MUK-MKC” - yH1BepcasibHas MallMHa pagnoCBA3N. i
MprMeHseTcs A/ pa3BepTbiBaHUA BbICOKOCKOPOCTHBIX p
uMdpOoBbIX pagnopeNenHbIX IMHUIA CBA3U M CETU LLIMPO- =
KOMOJIOCHOrO 6€CNPOBOAHOIO AOCTYNMA.

“MWK-MKC” umeeT B CBOEM coCTaBe 6blCTPOPa3Bo-
payrBaEMOE aHTEHHO-MAUTOBOE YCTPOMCTBO, LndpoBoe
paguopeneiiHoe 060pyJoBaHMe, anmnapaTtypy LUMPOKO-
MoJsIoCHOro 6ecnpoBoAHOrO AOCTYyNa WM aBTOMAaTM3WMpPO-
BaHHY CMCTEMY YNpaB/IEHMA KOMIMJIEKCOM.

“MUK-MKC” obecneymBaeTr OLHOBPEMEHHYI pabo-
Ty Ha YeTblpe HE3aBMCHMMbIX HaMpaB/EHUs BbICOKOCKO-
POCTHOM LMpOBOM paamMopeieMHONM CBA3M M MOKPbITUE
30HbI LUMPOKOMOJIOCHOrO 6eCNpPOBOAHOIO AOCTYNaA.

OcHoBHbIE XapaKTepucTtuku:

KonnyectBo HanpaBaeHMI CBA3N -4
MponyckHasa cnoco6HOCTb KaXKAoro
HanpaBJ/ieHWa cBA3u, MOUT/C - po 156

MNonesHasa Harpyska B HanpaB/ieHUU
- NxE1 / MXE3 / STM-1 / Ethernet

KonunyectBo aboHeHTOB BC WiMAX - no 200
Ckopoctb nepegayun bC WiMAX, Méut/c,

Ha 1 ceKTop -37
Bpems pasBepTbiBaHMA, MUH - 30
JKUNax, Yen -2
Macca, T - 26

[a6apuTtbl (AXLLXB), m:

B TPAHCMOPTHOM nosioxeHuu - 11,8x2,9x3,95
BbicoTa MayThbl, M -32
Mnowaaka ana pasBepTbiBaHUA, M - 12x10

URGA

HOPCHARICHE M AL A RO

634045, Poccus, r. Tomck, yn. BepwuHuHa, a. 47, 3A0 “HMN® “MUKPAH”
TenedoH: +7 (3822) 41-34-03, 41-34-06, 41-46-35; dakc: +7 (3822) 42-36-15, e-mail: mic@micran.ru
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«HALEXHAA MPO3PAYHOCTb»

EPOHUPOBAHHOE CTEKJ/10 — 3ALLUTA B JIO6ON CUTYAL UK

[ina npegoTBpaLleHns UM yMeHbLLIEHUA BO3AENCTBUSA BPELHBIX 1 OMACHbIX BHELLIHNX
(haKTOpOB MCMOMb3YIOTCA pa3nuyHble cpeactBa. Cpean MoAobHbIX CpeacTs
3aWmTbl 0coboe MecTo 3aHMMaeT 6pOHMPOBAHHOE CTEK0. Beaylwum npousBso-
auTenem 6poHMpOBaHHbIX cTekon B Poccum sensetca 000 «Maructpans NT/0»,
OCHoBaHHOe B 1992 roay B r. l'ycb-XpycTanbHblii Bnagumupckon obnactu.

[ns npepotBpalleHns WAU YMeHbLUeHUs
BO3JENCTBUA BPeAHbIX W OMacHbIX BHe-
WHMX (haKTOPOB MCMONb3YIOTCA Pa3fnyHble
cpea-ctBa. Cpean nofobHbIX CPeacTB 3a-
wmutel 0coboe mecTo 3aHMmaeT GPOHMPO-
BaHHOe CTeKno. Beaywmm nponssoautenem
6pOHMpPOBaHHbLIX cTeKkon B Poccumn spnser-
ca 000 «Maructpanb JIT[», ocHOBaHHOE B
1992 ropy B r. lN'ycb-XpycTanbHbli Bnagu-
MWUPCKO o6acTu.

CerogHa 000 «Maructpans JITA» — cos-
pemeHHOe npeanpuaTMe C COGCTBEHHOM
XOPOLO OCHALLEHHOW W AMHAMMWYHO pas-
BMBAlOLLENCA MPOM3BOACTBEHHOW 6a30i.
Cuctema meHeaxmeHTa Kavyectea 000 «Ma-
ructpanb JITO» cooTBeTcTBYyeT TpeboBaHu-
Am 1SO 9001 1 TOCT PB 15.002, a 6poHec-
Tekno npousBoacTBa «Maructpans JITO»
cepTuduLMpoBaHo Ha cooTBetcTBMe CTaH-
papty P® TOCT P 51136-2008, CraHpapty
Pecny6nuku Benapycs FMOCT 30826-2001,
eBponevickomy ctaHaapty DIN EN 1063. Bca
NPOAYKUMA 0BGOPOHHOIO HasHayeHus npo-
X0AUT BOeHHylo npuemKy npeactaBuTenbC-
TB0OM MuHucTepcTBa 060poHbl PO. BpoHe-
TEXHUKA C YCTAHOBNEHHbIM B HEN CTEKNOM
npoussoactea 000 «Maructpans TA» no-
Nly4nna BbICOKYHO OLLEHKY MO CTENEHU Hafex-
HOCTU B 30HaxX KOHIMKTOB. Ha NpoTaXeHNM
BCEX /IET CBOEr0 CyLLeCTBOBAHMA KOMNAHUSA
MOCTOAHHO COBepLUeHCTBOBaNa TeXHONO-
M0 NPOU3BOACTBEHHOTO NpoLecca u ynyy-
Wana KavyectBo BblNyCKaemon MpoayKuuu.
B 3aBMCMMOCTM OT Knacca 3awmTbl NpoBO-
AATCA NCNbITAHWA Ha yAaPOCTONKOCTb, YCTOM-
YMBOCTb K NPOBMBaHUIO, MYNECTONKOCTb NpPK
pas3NnYHbIX BapuaHTax HanageHus, YTo nos-

BONSI€T rapaHTMpPOBaTb HAAEKHYI 3aliuTy.
000 «Maructpanb T» NOCTOAHHO HAaXOAMT-
CA B NOWCKE COBPEMEHHbIX MaTepu1anos ans
Npou3BOACTBA MyNECTOMKUX CTEKON U Mpo-
BOAWT MCClefoBaTeNbCcKMe paboThl € LeNbio
YyMeHblUEHWs TONLLUHbI U Beca BPOHMPOBaH-
HOro CTeKna BCeX KNaccoB 3awutbl. Hanpu-
Mep, OKOMI0 ToAa Hasaj yCnewHo MpoLwno
cepTUdUKaLMOHHbIE UCMbITAHUA BPOHECTEK-
N0 Knaccos 3awumtel 5, 53, 6 1 6a ¢ npume-
HeHnem nonvkapboHaTa B KauyecTse MnpoTu-
BOOCKO/IOYHOIO C0s. VMicnonb3oBaHue 3T0ro
martepuana BMeCTo OObIKHOBEHHOW 3aluT-
HOM NAEeHKW NO3BOAWNO 3HAYUTENbHO CHU-
3UTb TONWMHY CTEKNOBIOKOB 1 Yy4LWNTL ON-
TUYEeCKMe CBOCTBa 6POHMPOBAHHOTO CTEKNA.
3alnTHbIE XapaKTepUCTUKM BpoHecTekna He
nsmeHunuco (cm. Tabnuuy). B Hactosuiee
BpeMs NPOBOAATCA UCMbITAHWA APYruX maTe-
pPUanoB 1 KOHTPOJIbHbIE TECTbI MPOAYKLUM MO
craHgaptam NIJ 0108.01, Stanag 4569.
KomnaHus yaenset 60/1blioe BHUMAHNE KOH-
TPONIO KayecTBa BbIMyCKAaeMON NPOAYKLMN.
OTpen TexXHUYEeCKOro KOHTPOMA OCHaLLeH
BCeM HeobxoanMbiM 060pyf0BaHMEM 1 yCTa-
HOBKamu st npoBepKu npoaykummn no FOCT
P 51136-2008. Bce BbinycKaemble cTekna
NPOBEPSAIOTCA Ha COOTBETCTBME YEpTeKaM 3a-
Ka34ymMKa B HaCTV reoMeTpUYecKrx pasmepos
1N KOMMO3MLMK, NOPOKOB BHEWHEero BuAa,
CBETONPONYCKaHWA M ONTUYECKUX XapaKTe-
PUCTUK, CBETOCTONKOCTU U Ap.
Mpon3BOACTBO NPEANPUATUA Pa3MELLEHO Ha
nnowaan B 3800 KB. M, rae hyHKLMOHUPYIOT
2 KOOpAMHATHbLIX CTOMa Pe3Ku, 3 CTaHKa no
06paboTKe KPOMKM CTeKa 1 CTek106/10KOB,
2 CTaHKa J/1sl CBEPNEHNA OTBEPCTUIA B CTEK-
ne, 8 neyen MoNNMPOBaHMA, 5 aBTOKNABOB
AN NPeCccoBaHWA MHOTOCNOMHOrO TpUNNeK-
ca, 2 IMHUU XUMUYECKOTO YNPOYHEHNS, K-
MaTUyecKas YycTaHOBKAa ANA NaMUHUPOBaA-
HWA CTEKNa, y4aCToK NpoM3BOACTBA CTEKNa C
anexTpooborpesom. Mpu NPOM3BOACTBE NPO-
OYKUUW NPUMEHAIOTCA TONbKO CneuuanbHo
noao6paHHble Ans U3roTOB/IEHNS 3aLUTHOTO
OCTEKNEeHUsi maTepuanbl U KoMMAeKTyloumne
NYYLWKUX POCCUICKMX U MUPOBBLIX MPOU3BO-
avTenei, NoABepraoLMeca He TONbKO BXOZA-
HOMY, HO U MeXOonepaLnuoHHOMY KOHTPOJI.
Bce 310 no3BonseT goctratb MMHUMaNbHOM
TONLUMHBI U MACChl GPOHECTEKNA B KAXA0M 13

HOBbIV OBOPOHHbIN 3AKA3 CTPATETUM | 01 | AHBAPbL 10

KNaccoB 3aluTbl NPU COXpaHEHUU BCex 3a-
L MTHBIX CBOWCTB.

MpoayKkuma npepnpuaTMa agantupoBaHa K
CNOXHBIM NPUPOAHLIM M KNMMATUYECKUM YC-
NOBUAM U YCMEWHO NPUMEHSETCS KaK B ce-
BEepHbIX paiioHax, rae cTonbuk TepmomeTpa
onyckaetca Huxke —40 °C, Tak 1 Ha tore npu
Temnepatype Ao +60 °C. llynectonKkocTb npu
3TUX TemnepaTtypax noATBEPKAAETCA MpoTo-
Konamu mcnbitanHu B Y HMNO «CneutexHu-
Ka v cBasb» MBJ] P®. CepuiiHo npounssoasT-
CA CNOXHbIE MONNMPOBAHHbIE M3Aenua Ans
aBTOMOGUNEN U3BECTHBIX MApPOK U Moaeneil,
a TaKKe BbICOKOTEXHONOTNYHbIE 31EKTPO-
oborpeBHble GpoHecTekna AN aBToMobUIb-
HOrO 1 BOAHOrO TpaHcnopTa. Bo3moxHO u3-
roTOB/IEHWE W3Aenuin NobOoi CNOXKHOCTM No
WHAMBUAYANbHOMY 3aKasy.

CeroaHsa HOMeHKnaTypa Npo13BOAMMON Npo-
AYKUMW BKNtOYaeT B cebs:

— CTeKna 3NeKTpooborpeBHble ANs MOPCKUX
CYAOB U BOAHOTO TPAHCNOpTa;

— CTeKna nynecrorkue ans astomobuneit,
B TOM YMCie 3NeKTpooborpesHble;

— CTeKNa Nynectonkune Ans 34aHU 1 coopy-
YKEHWW C yCTaHOBKOW B pambl;

— GPOHMPOBAHHbIE CTEKIONaKeTbl;

— CTeKNa nynecroikue, 060pynoBaHHbIe CUC-
TEMOW NoAayYM CUrHana Ha nynbT OXPaHHOW
CUrHanM3aumu;

— GOMHULI MyNecToiKne C YCTaHOBKOW 3a-
NOAMNLO, KaK B (MONAMpPOBaHHbIE) THyTble,
TaK 1 NNockne GpoHecTekna.

CTaBKa Ha BbICOKOE KayecTBO, COBEpLUEH-
CTBOBaHME TEXHOMOMMIN, TEXHUYECKOe nepe-
BOOPYXeHMe Npon3BOACTBAa NO3BONAET KOM-
NaHUK B YCNOBUAX KECTKON KOHKYPEHLNN He
TONbKO YAEpPXMBaTb CBOW NO3ULMK, HO 1 OC-
BauBaTb HOBble PbIHKU CObITA.

000 «Maructpanb NITA» nmeeT nUUEH3UN Ha paspa-
60Tl-(y M NPOU3BOACTBO CneunanbHbIX CTEKON ANA aBU-
ALMOHHOW N BOEHHOW TEXHUKU.

000 «Maructpans JIT[»
601501, r. l'ycb-XpycTanbHbli,
Bnagumumpckas o61.,

yn. CTapbix 60/1bLWEBUKOB, 7
Ten./dakc: +7 (49241) 2-12-37,
+7 (49241) 2-35-86

e-mail: bronja@magist.ru
Website: www.magist.ru



ENTERPRISES

Knacc 3awutbl Opyxue MatpoH TonwmHa ctekna, Mm Bec cTekna, Kr/m?
Protection index Weapon type Cartridge type Glass thickness, mm Glass weight, kg/m?
2 Xn* ’ «TT» | 57-H-134c, Mt 16.5 37
3 X - ’ i «AKM» | 57-H-231,TC 28,5 66,5
4 X* = l ‘ «AK-74» | 7H10,NN 35,5 85
' ’ i «AKM» | 57-H-231,TYC 39 92
5 XNn*
m—’—‘" «CBf» | 57-H-323c,/INC 39 92
5a XJT* l ’ i «AKM» | 57-b3-231,B3 44,5 104,0
6 XN1* :ﬁ'—’—‘“ «CBf» | CT-M2 57,5 1370
6a XJI* tﬁl————‘— «CBI» | 7-63-3,5-32 575 1370
BR NS 6** ﬁ_ «308 Win» | Nato Ball (M80) 39 92

BULLETPROOF GLASS — PROTECTION FOREVER

Different protection facilities may be
used fo prevent or reduce the impact of
hazardous and dangerous external fac-
tors. Bulletproof glass holds a specif-
ic place among others. The leading bul-
letproof glass manufacturer in Russia
is Magistral LTD Company founded in
1992 in the city of Gous-Khroustalny in
the Vladimir region.

Today Magistral LTD Company is a mod-
ern entferprise with its own equipped
and dynamically developing produc-
tion facilities. The quality management
system meets the requirements of ISO
9001 and GOST RV 15.002 and bullet-
proof glass produced by Magistral LTD
Company is in compliance with GOST
R 51136-2008 (Russian Federation),
GOST 30826-2001 (Belarus), and DIN
EN 1063 (the EU). All defence-purpose
products are subject to acceptance test-
ing by the Ministry of Defence of the
Russian Federation. The armoured ve-
hicles with glass produced by Magistral
LTD Company have been highly praised
due to their reliability in zones of con-
flict. The company has been constant-
ly improving the production procedure
and quality of products over its histo-
ry of existence. Depending on the pro-
tection index, the products are tested

for impact resistance, breakdown re-
sistance and bullet resistance by differ-
ent ways of attack which guarantees
reliable protection. The company con-
stantly searches for advanced materi-
als for production of bulletproof glass
and performs research works fo reduce
the thickness and weight of the bullet-
proof glass of all protection indexes. For
instance, bulletproof glass of IP 5, 5a, 6
and 6a with polycarbonate splinterproof
layer successfully passed certification
tests a year ago. The use of this materi-
al instead of traditional glazing allowed
reducing of thickness and improving
of optical properties of the bulletproof
glass. The bulletproof glass protective
performance has not been changed (see
Table). At present they test other materi-
als and products according to standards
NIJ0108.01, Stanag 4569.

The company pays a great attention to
the quality of products. The quality con-
trol department is equipped with the
required equipment and facilities to
check the products according to GOST
R 51136-2008. All manufactured glass
is checked for compliance with the cus-
tomer’s drawings in regard to overall
dimensions and composition, configu-
ration defects, light transmission and
optical characteristics, light resistance,

etc. The company production facilities
are located over an area of 3,800 m2
and include two glass-cutting position-
ing tables, three glass and glass block
edging machines, two drilling machines,
eight sag molding stoves, five autoclaves
for multilayer triplex pressing, fwo lines
of chemical strengthening treatment,
climatic installation to perform lamina-
tion, and area for production of glass
with embedded electric heating. The
enterprise uses only best materials and
components for production of protec-
tive glass which is manufactured either
in Russia or abroad and which is sub-
jected to both incoming and in-cycle in-
spection. All these factors make it pos-
sible to achieve the minimum thickness
and weight of armoured glass of each
protection index keeping all protective
properties at the same time. The prod-
ucts manufactured by Magistral LTD
Company are adaptive to severe nat-
ural and climatic conditions, and may
be applied both in the north where the
temperature is below minus 40 °C, and
in the south at a femperature of 60 °C
maximum. The company manufactures
bending products for brand-name au-
tomobiles and high-tech bulletproof
glass with embedded electric heating
for automobiles and water transport.
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The company can also manufacture any
complex custom products per individu-
al enquiry.

The present-day list of products is follows:
« Electrically-heated glass for marine
vessels and water transport.

« Bullet-resistant glass for automobiles
including electrically-heated glass.

+ Bullet-resistant glass for buildings
and premises and their installation into
frames.

« Armoured sealed insulating glass
units.

- Bullet-resistant glass together with
alarming system.

« Bullet-resistant loopholes and flush
installation of both bended and flat ar-
moured glass. Stake on high quality, im-
provement of technologies, and techni-
cal re-equipment allows the company to
hold its positions and to find new mar-
ket outlets under conditions of infense
competition.

Magistral LTD Company.

7, ul. Starikh Bolshevikov,
Gous-Khroustalny,

Vladimir region, 601501, Russia
Tel./Fax: +7 (49241) 2-12-37

+7 (49241) 2-35-86

e-mail: bronja@magist.ru
http://www.magist.ru




§,\m@‘ OTKPbITOE AKLIUOHEPHOE OBLLIECTBO
g:n{t_g «YPAJIbCKUA SNEKTPOXUMUYECKUA KOMBUHAT» — KPYNHEWLLEE B MUPE
anN NPEANPUATUE NO PA3AEJIEHUIO U30TOMNOB YPAHA

JOINT STOCK COMPANY URAL ELECTROCHEMICAL INTEGRATED PLANT, THE LEADING PLANT IN URANIUM ISOTOPE SEPARATION

B coctaB OAO «YIXK» BXxoaAWT 3aBOJ 3EKTPOXMMUYECKMX Npeobpa3oBaTteneil — ouH U3 HayYHbIX LLeHTPOB KOMBMHATa,
pa3pabarbiBatoLinid U NPOMU3BOAALLMIA HAYKOEMKIE U3AENNS M TEXHONOTMI B 06/1aCTM HAHOPA3MEPHbIX MaTepranos,
NOPOLUKOBON METaNNYPrumn, INEKTPOXMMUN U BUHTOBbLIX KOMMPECCOPOB.

BbIMYCKAEMAA NPOAYKLMNA

HAHOKPUCTAJUTMYECKME NOPOLWKN HUKENA

Tun nopoluKa YaenbHas NnoBepXHOCTb, M?/T Pasmep KpUCTannnTos, HM

INEKTPOXMMUYECKUI NOPOLLOK 0,18 33

3pO3MOHHBIN NOPOLIOK 60-80 10-20

TepMOXMMUYECKNI MOPOLLIOK 20-30 14-16

CMEHHbIE ®UNBTPYIOLLNE
JJIEMEHTbI U ®UNIbTPbI
npeaHasHaveHsl AN
OYMCTKM ra3os OT YacTuL

@

MOPNCTbIE JIEHTbI pa3mepom Bbiwe 10 Hm.
TONWNHON 45 MKM — 1 MM, Mcnonb3yloTcs B NULLEBON,
lwnpuHow 300 mm, MUKPOOGUONOrnyecKon,

NMopUCToCTbIO OT 5 10 60 % MWUKPO3NEKTPOHHOW 1

ATOMHOW NPOMbILIEHHOCTH

TMNEPTEN/IONPOBOAALLEEE OCHOBAHUE HUKENb-KAAMWNEBbLIE

npeAHa3HayYeHo ANA INEKTPOHHOW AKKYMYNATOPHbIE BATAPEN
MPOMbILLAEHHOCTU ANA aBUaLmm U 6POHETAHKOBOMN TEXHNKM
npu 20°C — 14 Tbic. BT/m-K €MKOCTbIO 25-60 A.4; HanpsxeHnem 12-24 B

npw 60°C — 30 Tbic. BT/m.K T 2

BE3MAC/AHBIN BUHTOBOM KOMMPECCOP
06n1acTb NpUMeHeHus:

— KOMNPECCOp 1A CKATUA U MEPEKAYKM ra3os
1 MapoB CO CTeMNeHbio CKaTuA A0 5 B 0AHOM
CTyNneHu;

— Hacoc A5 nepeKayky XuaKocTen 1 cmecen
WUAKOCTEN 1 ra3os;

— M3MepUTENb PacxoAa KUAKOCTU C norpeLl-
HOCTbio MeHee 1% Npu onpeseneHnm obbem-
HOW NPOU3BOAUTENBHOCTH




JINLL N2 565K OT 6. 12. 2006

BOAOPOAHAA SHEPTETUKA

HA 3ABOJE JJIEKTPOXMMUNYECKUX NPEOBPA3OBATEJIEN
HYDROGENOUS POWER GENERATION AT ELECTROCHEMICAL CONVERTER

JNEKTPOXMMMUYECKWNI FTEHEPATOP (3XI)

«®OTOH»

MoLHOCTbIO 10 KBT
HanpsxeHvem 27 B
ANA KOCMUYECKOro
Kopabna «bypaH»

MOLHOCTbIO 25 KBT
HanpsyeHnem 240 B
ANs aneKTpomobuns

BATAPEV TOMJIBHbIX 3/IEMEHTOB (BT3)

C 3NeKTpoAamu nnowaabio 700/176 KB. CM Ans 3HEProycTaHoBOK (3Y) KOCMUYECKMX annapartos,
BO3JyXOHe3aBUCUMbIX YCTAHOBOK Pa3inyHOro NpMMeHeHus, cneuTpaHcnopTa. JHeproyCcTaHoOBKM

Ha T3 nmetot KNJ 50-70%

BATAPEA TOMNMBHBIX
SJIEMEHTOB BT3-176:

MouwHocTb 0T 10 go 25 KBT

Bnoku BT3-176 (3XI) — no 80 KBr;
JY Ha 6a3e BT3-176 — no 350 KBt

BATAPEA TOMNMUBHbIX

SNIEMEHTOB BT3-700:

MowHocTb oT 25 o 125 KBT

Bnoku BT3-700 (3XI) — go 500 kBT

3Y Ha 6a3e BT3-700 — go HecKonbkux MBT

HUKENb-BOAOPOAHbIE AKKYMYATOPHbLIE BATAPEN /1A CNYTHUKOB CBA3MU:

€MKOCTbI0 85 Ay,
HanpsxeHnem 28 B. -

PaGoTaert Ha cnyTHUKe «fAman»
[ecaTb net

emMKoCTblo 11,5 Axy,
HanpseHuem 28 B.
YcTaHOBAEHbI Ha CNYTHUKe
«Crepx»

«

l'eHepanbHbIn gupekTop OAO «YIXK» KypkuH Anekcanap HOpbeBuy

www.ueip.ru, condor@ueip.ru




MNPEANPUATUA

62

KOMNJERKCHBIE CUCTEMBbI

Bauyecnas Wepwakos
leHepanbHbIVi ANpPEKTOP
Poaunca B 1951 roay. [JoKTop TeXHNYeCKUX HayK.

HarpaxaeH Meaanbto opaeHa «3a 3acnyru nepej
OteyecTtBoM» 2 cTenenu B 2002 roay, meganamm
'K «PocaTom» «3a 3acnyru B nosblweHun 6e3o-
nacHoOCTM aTOMHbIX cTaHumin» n «50 net aToMHOM
3HepreTukmn Poccun». Mobeautens KoHKypca «Ha-
LUMoHanbHanA akonornyeckasa npemusa» 2009 roaa
B HOMUHALUK «IKONOrNYeCKNE MHULMATUBDBIY.

Vyacheslav Shershakov

Director General

Bornin 1951, Doctor of Engineering. Awarded with
the Medal of the Order of Merit for the Fatherland
of the Second Degree in 2002, Medals of Merit for
Safety Improvement of the Atfomic Power Stations
and 50 years of the Russian Nuclear Power
Industry given by Rosatom. Winner of the National
Ecology Award 2009 nominated for the Ecological
Initiatives.

HaKonneHHblVl OMbIT, BbICOKUIA Hay4HbIN
M WHXEHEPHO-TEXHUYECKUI MOTeHUU-
an, pasBuTas IKCNepUMeHTanbHas 1 Npous-
BOACTBEHHas 6a3a No3BONAT KOMEKTUBY
06beAMHEHUA pellaTb KOMMIEKCHbIe 3aja-
4 B obnactu husmku atmocdepsbl, TMAPO-
MEeTeopOo/IorMyecKoi 6e30nacHoCTU, MOHU-
TOPWHIra COCTOSHWUA OKpYalowWwen cpeabl
U TMAPOMETEOPONOrMyecKoro npubopoct-
poeHusa B uHtepecax Pocrugpomera, MYC,
MwuHo60opoHbl, Pocatoma u apyrux dege-
panbHbIX OPraHOB UCMONHUTENLHON BAACTU
(®OUB). AestenbHoctb HMNO «TaitdyH» Ha-
npaBfeHa Ha CO3AaHME U Hay4yHO-MeToAu-
yeckoe obecneyeHue (YHKLMOHUPOBAHMA

IKONOTMYECKOTO MOHUTOPWHTA

depepanbHoe rocyfapcTBeHHoe yuypexaeHune «HayyHo-npous-
BOACTBEHHOe 0bbeanHeHue «TadyH» — Befyllee Hay4YHo-uUccne-
[0BaTeNbCKOe W ONepaTvBHO-NPOM3BOACTBEHHOE Y4YpeXAeHUe

depepanbHoi cnyx6bbl Poccun no ruapomeTeoponornm u MoHu-
TOPUHTY OKpyXatolien cpeabl. B 2010 roay HMO «TANDYH»

POCIMAPOMETA oTmeyvaeT CBOI 50-eTHUI tobune.

KOMM/IEKCHbIX CMCTEM 3KONOrMYeCcKoro mo-
HUTOPUHTa, CNocobHbIX obecneynts Habnto-
AeHve cbop 1 06paboTKy AaHHbIX 0 COCTON-
HUW OKPYXKatoLLel Cpeabl, IHPOPMAL MOHHYO
NOALEPKKY U FeHepauuto ynpaBneHYecKux
peLleHn No CMArYeHMIo NOCNEACTBMIIA OT He-
6naronpuATHbLIX U Ype3BbIYANHbBIX CUTYALUN,
06yCnoBNeHHbIX IKCTPEMasbHbIM 3arps3He-
HWEM OKpYKatoLLen cpeapl.

HMO «TaidyH» CTOUT y UCTOKOB OL,EHKMN 3KO-
NOTUYECKUX NOCNEACTBUIA NOKaNbHbIX W rNo-
6anbHbIX 3arpA3HeHU U UCCNe[0BaHUA aH-
TPOMOreHHOro 3arpA3HeHMs OKOJ03eMHOro
KOCMUWYECKOro NpoCTpaHcTBa, artmocde-
pbl 1 NOBEPXHOCTM 3emMNn B pe3ynbTaTe pa-
KETHO-KOCMUYecKon pestenbHoctn (PKID).
HNO «TaiidyH» sBnsieTcs 6a30BOi OpraHu-
3auuert B 061acTM MOHUTOPUHTA 3arpsA3He-
HWA NOYB, YTO NO3BONAET 060CHOBAHHO U B
KayecTBe HE3aBMCMMOI OpraHu3auum npo-
BOJMTb OLEHKY TEXHOreHHOro BO3AeNCTBUA
PK/[l Ha okpyxaloLyyto cpeay.

OAHUM 13 OCHOBHbIX HaNpaBieHUI aeATeNb-
Hoctn HIMO «TaidyH» ABnserca cosgaHue
HOBbIX 1 MOAEPHU3ALMA CYLLECTBYIOLLNX TEX-
HONOrui, NPUGOPOB, KOMMNEKCOB U CUCTEM
AN METEOPONIOTMYECKMX, TMaponoruyec-
KUX, OKeaHONOMMYecKnx HabnoaeHui, reo-
(DU3NYECKNX UCCNeA0BaHNIA 1 MOHUTOPUHTA
3arpsA3HeHNsa OKpyxatowen cpepbl. Homer-
KNaTypHbIiA nepedyeHb cocTaBnser Gonee
20 TUNOB CepTUMULMPOBAHHBLIX NPUGOPOB
M KOMMNEKCOB TMAPOMETEOPOIOTMYECKOTO
1 3KONOrnYecKoro HasHauyeHus. HMO «Tan-
tyH» obecneymBaer paspaboTKy, WM3roToB-
NleHne, PEMOHT 1 CEpPBUCHOE 06CNyKMBaAHNE
NpMOOPOB KaK AN CeTeBbIX OpraHM3ayui
Pocruppomera, Tak u ans gpyrux ®OUB. Tak,
ANA BbINONHEHUA WHCTPYMEHTANbHOMO KOH-
TpONs Ha BOeHHbIX 06beKTax paspaboTaHbl
HOCMMblE KOMMIEKChI TEXHUYECKUX CPeacTB
ANA NPOBefEeHNA 3KONOrMYECKOro KOHTPO-
N8 Ha BOeHHbIX obbekTtax — KTCB3, KTCB3-M
N WHAMBUAYaNbHbIA aHANUTUYECKUA KOMM-
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nekt 3konora — MAK-3, KoTopble npownu ro-
CYAAPCTBEHHbIE UCMbITAHUA W MPUHATbI Ha
cHabxeHne BC P®. Ha akcnepumeHTans-
HOM 6a3e yupexaeHus NPoBOAATCA UCMbITa-
HUsA pa3pabaTbiBaeMbiX NPOMBbILLIEHHOCTbIO
HOBbIX TEXHUYECKUX CPeLCTB KOHTpOAA Co-
CTOAAHMA OKPYKalolleln cpeapl U ee 3arpss-
HeHuA.

AKTYanbHOCTb U BOCTPe6OBAHHOCTb 1eATeb-
HOCTU 06beUHEHUS NOATBEPKAATCSA COBCT-
BEHHbIMW HAay4YHO-UCCNeA0BaTeNbCKUMI pas3-
paboTKamy 1 NPaKTUYECKUM UX BHELPEHU-
em. [pumepamu Tomy cCyxat meTeopono-
rmyeckme Komnnekcol MK-14-1 n MK-15,
npeAHa3HayeHHble [nA aBTOMATUYeCKOro
M3MEpEeHNUs METeopOoIorMYecKMX napamert-
pOB NPM3eMHOro cnoa atmocdepbl. 3T KOM-
MNEKCbl aKTUBHO 3KCMNYaTUPYIOTCA BO BCEX
KnnmaTtnyeckunx 3oHax Poccum ¢ 2000 roga.
B 2006 roay oHu cepTuduumnpoBaHsl Pese-
panbHbIM areHTCTBOM MO TEXHWYECKOMY pe-
ryaMpoBaHuio n metponorun n MuHmcrepcr-
BOM 060pOHbl PO KaK CpeACcTBO U3MepeHUit
BOEHHOr0 Ha3HayeHwus.

VHUKanbHas  3KcnepumeHTanbHas  6asa,
MHOTONETHWIA ONbIT PaboTbl, BbICOKME MPO-
theccroHanbHble 3HaHUA HAy4YHOTo U UHXKe-
HEePHO-TEXHWYECKOro NepcoHana Nno3BonaioT
obbeguHeHu0 TMGKO coveTatb YHKLUM UC-
cnepoBarensi 1 paspaboTumKa ¢ CUCTEMHOA
WHTerpaumen COBPEMEHHbIX AOCTUMEHWUA B
061acTi HayK1 1 UHHOPMALMOHHBIX TEXHO-
Norui B npolecce NCCNeAoBaHUi.

HNO «TAN®YH»

POCTMAPOMETA

Poccus, Kanywckas o6n.,
240938, O6HUHCK,

np. JleHnna, a. 82.

Ten: +7 (48439) 7-17-06

®dakc: + 7 (48439) 4-09-10
http://www.typhoon.obninsk.ru/



Federal State Enterprise Scientific and Produc-
tion Association Typhoon is the leading re-
search and production enterprise of the Rus-
sian Federal Service for hydrometeorology and
environmental monitoring. Gained experience,
high scientific and engineering potential, devel-
oped experimental and manufacturing capabili-
ties make it possible to tackle complex tasks in
such areas as aerophysics, hydrometeorologi-
cal security, environmental monitoring and hy-
drometeorological instrument engineering. The
enterprise performs these tasks in the interests
of RosHydroMet (Federal Service for Hydromete-
orology and Environmental Monitoring), Minis-
try of Emergency Situations, Ministry of Defence,
Rosatom (State Atomic Energy Corporation) and
other federal agencies of the executive power.
Typhoon provides development and scientif-
ic methodological support of complex environ-
mental monitoring systems (which can provide
supervision, environmental data collection and
processing), information support and genera-
tion of managerial decisions to mitigate the ef-
fects of the adversative environment conditions
and emergency situations due to the dramatic
pollution of environment. The Enterprise con-
ducts pioneer evaluation of the ecological im-
pacts of both local and global pollutions and re-
search in the anthropogenic contamination of
the near-Earth space environment, atmosphere,
and Earth’s surface due to rocket-and-space ac-
tivity. Typhoon is the leading enterprise in the
field of soil pollution monitoring which allows
the enterprise to reasonably perform techno-
genic impact assessment of rocket-and-space
activity on environment.

One of major activities of the enterprise is devel-
opment of new technologies and modernization
of the available technologies, devices, and sys-
tems for meteorological, hydrological and ocea-
nological observations, environmental pollution
monitoring and geophysical survey. The compo-
nent lists includes more than 20 types of certi-
fied devices and systems for hydrometeorologi-
cal and ecological purposes. Typhoon provides

COMPLEX ENVIRONMENTAL MONITORING SYSTEMS

development, production, repair and mainte-
nance of devices for both chain organizations
of RosHydroMet and other federal agencies of
the executive power. Thus, the enterprise de-
signed the portable complex of facilities for en-
vironmental monitoring of military installations -
KTSVE, KTSVE-M systems and unique analytical
environmentalist set IAK-E which passed state
testing and were delivered to the Armed Forc-
es of the Russian Federation. The experimental
capability of the enterprise includes develop-
ment of new environmental monitoring facilities
which are being tested now.

The activity of the enterprise is in demand and
relevant and that can be proved by the own re-
search works and their implementation. Among
them are meteorological systems MK-14-1 and
MK-15 which are intended for automatic meas-
urement of the meteorological parameters of
surface layer of the atmosphere. These systems
have been used in all climatic zones of Russia
since 2000. In 2006 they were certified by the
Federal Agency for Technique Regulation and
Metrology and Ministry of Defence of the Rus-
sian Federation as a defence-oriented measur-
ing instrument.

A unique experimental base, years of experi-
ence, high professional knowledge of scientif-
ic and engineering staff allows the enterprise to
combine research and development works with
the integration of modern advances in science
and information technology into the research
process.

Scientific and Production Association Typhoon,
Russian Federal Service for Hydrometeorology
and Environmental Monitoring

82 prospekt Lenina,

Obninsk, 240938, Kaluga Region, Russia
Phone: +7 (48439) 7-17-06

Fax: + 7 (48439)4-09-10
http://www.typhoon.obninsk.ru/
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MNPEANPUATUA

KOMMbIOTEPHbIE TEXHONOI'NN XXI BEKA

OAO «HNL3BT» - ogHO 13 cTapenwwmnx npeanpusaTuiA — pa3paboTynKos
CPEeACTB BbIHUCANTENIbHOM TEXHUKN U CUCTEMHOIO NPOrpaMMHOro
obecneyeHus, co3gaHHoe B 1948 ropy.

64

C 1968 roga HNUSBT aBnancsa ronoBHbIM
npeanpuatrnem CCCP u ctpaH counanuctu-
4eCKOro cogpyxectsa no cosgaHuio Egm-
How cuctembl 3BM (EC 3BM) aBOMHOTO npu-
MeHeHUs (oA TPaXAAHCKUX W BOEHHbIX
HyXz). HaunHas ¢ 70-x rooBs v 4o cepeau-
Hbl 90-x rogoB XX Beka EC 3BM cocTaBns-
N OCHOBY NapKa BblYUCANTENbHbBIX MaLUWH
B CCCP. Bcero 6bi710 Npou3BedeHo CBbiLle
20 Tbic. IBM ansa ncnonb3oBaHua rocygap-
CTBEHHbIMU YYPEXAEHVUAMUN 1 NPOMbILLNEH-
HocTblo cTpaH C3B. Takke Obln CO3AaHbI
60pTOBbIE LU(DPOBbLIE BLIYUCANUTENbHBIE Ma-
WWHBI ANA aBUALMOHHOM TEXHUKM U KOCMU-
yeckux annapartos cepumn «AproH». Ceroa-
HA NPOW3BOAMTCA 9 Pa3NYHbIX MoAenei
3BM nog ToBapHbiM 3Hakom EC.

B Hactosiulee Bpems OCHOBHOW cchepoit
pnearenbHoctn OAO «HWU3BT», koTopoe
Bxoant B OAO «KoHuepH pagnocTpoeHus
«Bera», ABnAeTcA co3paHMe TeXHUYECKMX
1 MPOrpamMHbIX CPEACTB BbIYNCAUTENbHON
TEXHUKM 06LLEro v cnelumansbHoro HasHave-
Hus. [naBHble uenn — npoeegeHne HNOKP
M0 CO3AAaHWI0 CPeACTB  BbIYNCAUTENLHON
TEXHWKW, B TOM 4YuCe B MHTepecax MoBbl-
LweHMsa 060poOHOCNOCOBHOCTY CTPaHbl, U UX
NpOu3BOACTBO, OKa3aHMe Hay4yHO-Uccneso-
BaTeNbCKUX, MPOEKTHbIX, MPOWU3BOACTBEH-
HbIX, PEMOHTHbIX, CEPBUCHBbIX U 06pa3oBa-
TeNbHbIX YCAyr.

OLHVMM M3 BaXHbIX HanpaBieHU AeATeNb-
HOCTU ABNAeTCA co3aaHue cynep3BM knac-
TepHoro tmna. OAO «HWLU3BT» nocraBu-
N0 [ecATKN Takux cynep3BM pasnnyHbim
Hay4yHO-MCCNef0BaTeNbCKUM  OpraHu3aum-
AM, MPOMbILUNEHHBIM NPEANPUATUAM W YHU-
BepcuTeTam. [laHHble CUCTEMbI ABAAIOTCA
BbIYMCIUTENBHBIMMA  MaWKUHaMU  (KOMIblo-
Tepamu), KOTOpble MPOEKTUPYITCA U U3-

roTaBNMBAIOTCA NOA 3aKa3 ANA BbINONHEHUA
TaKWUX 3a4ay, Kak, Hanpumep:

— NPOEKTUPOBAHNME Pa3NYHOrO HOBOrO 060-
PyAoBaHUs, Hanpumep cynoB, Kopabnei, aB-
ToMO6uNeid, HOBbIX BUAOB CTAHOUHOTO 060pY-
[OBaHUA, HOBbIX BUAOB BOOPYKEHWUI U T.A.;

— NpW OCYLECTBNEHUN FOCY[APCTBEHHbIMU
opraHu3auusamMm yyeta, aHanm3a v XxpaHeHus
COOTBETCTBYIOWEW MHOPMaLUK, Hanpumep
npu rocyaapcTBEHHOM MIAHUMPOBAHUM, Ta-
MOEHHbIMW ~ opraHamn, MwuHWUCTepCTBOM
BHYTPEHHUX Aen, NOANLUN U T.4.;

— NpuW NpPOBEAEHUN Hay4YHO-MUCCnefoBaTeNb-
CKMX paboT Tam, rae umeetcs 60/bLION Mac-
CMB MHdOpMaLnK, KOTOpylo Heobxoaumo
XpaHUTb M aHaNu3npoBaTtb;

— cny6amy N0 MOHUTOPUHTY 3@ NPUPOAHbI-
MU ABNEHUAMMU, TAKUMU KaK 3eMNETPACEHUS,
LUyHamMn U T.A4.;

— Hay4YHbIMW LeHTPaMm, Hanpumep no usyye-
HUI0 KOCMUYECKOro NPOCTPaHCTBa, LLeHTpamm
no UCCNeA0BaHNAM MUPOBOrO OKeaHa 1 T.4.;
— KPYNHbIMW MEANLMHCKAMW LeHTpamu ans
XpaHeHWs U aHanuza uHdopmauum, CBA-
3aHHOW C NpoBeAeHMEeM Hay4HO-UCCNefoBa-
TeNbCKOM 1 NeYebHO-NpothunaKTUyeckon ge-
ATeNbHOCTU.

B o6nactn co3gaHus yHMBepCanbHbiX BblUMC-
nuntenbHbIx mawmH B OAO «HULIBT» paspa-
60TaHbl U CEPUIAHO BbINYCKAKOTCA M3Aenus
N3BM EC1855, nepcoHanbHasa nopratneHas
3BM EC1866 (knacc 3alimiieHHbIX MTPOMBbILL-
NIeHHbIX HOYTOYKOB) M MepcoHanbHas nop-
TatueHas IBM EC1866.01 «KynoH» (knacc
MPOMBILNEHHbIX 3aLMLLEHHBIX KapMaHHbIX
KOMMNblOTEPOB). [JaHHble M3Lenus UCNoNb3y-
l0TCsA TaKKe U Kak 6asosble MIBM npu co-
3/1aHUN HOBbIX 06PA3L,0B BOOPYKEHUS U BO-
eHHon TexHukn. Ha ocHose M3BM EC1855
pa3paboTaHbl 1 u3rotaBnuBatotcs APM-ANTI
(aboHeHTCKUI NyHKT TenerpadHblil) 1 APM-
LUKC (ueHTp KommyTauum coobLieHmit), nos-
BONAOLLME CO3AaBaTh CUCTEMbI 6€30MaCHOTO
3alUMLLEHHOrO AOKYMEHTaNbHOro 0bmeHa.
MNepcoHanbHas noptatusHaa 3BM EC1866
(HoyT6YK) NpeaHa3HaueHa ans paboTbl B IKC-
TPpemanbHbIX KAMMATUYECKUX YCNOBUAX U B
arpeccuBHbIX CpeAax U LIMPOKO MCMONb3y-
eTcA ANA 3Kcnayatauuu B NONEBbIX YCI0BU-
AX reosoramu, Npu paseegke HedTerasoBbix
MECTOPOXAEHUN, HAY4YHbIMW 3KCNesuumsa-
MW, BOEHHbIMW W [APYrMMU OpraHusauus-
MKW, OoTBevawlMmn 3a 6e3onacHoOCTb CTpa-
Hbl. OAO «HWL3BT» BbiNnycKaeT MoAeNbHbIN
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pAL YHUBEPCANbHbIX BbIYUCIUTENbHBIX NNaT-
(hopM C pasnnNyHoOW NPOM3BOAUTENBHOCTbIO,
LUMPOKON HOMEHKNATYpoW WHTEPGENCOB K
C BO3MOXHOCTbIO @annapaTHO-NporpammHoNn
ajantauuu Ans NPUMEHEHUA B PasfMUHbIX
obnactax B KayecTBe BbICOKONPOM3BOAM-
TeNbHbIX MPOMbILNEHHbIX KOHTPO/MIEPOB,
cuctem BBOfa M 06paboTKU BMAEOUHGOP-
Mauuu, cuctem ayteHTMdbUKauum, Knacrep-
HbIX BbIYMCAUTENbHBIX CUCTEM U T.4. YPOBEHb
1N KOMMIEKTAUMA NPUMEHAeMOi NnathopMmbl
BbIOMpPaAIOTCA B 3aBUCMMOCTY OT TpebGoBaHUi
peliaemon 3agayu.

PaspaboraHa TepmuHansHas IBM EC1870
(«TOHKUI KNMEHT»), MO3BONAIOWAA CO3/4a-
BaTb eflMHyto 6a3y 06paboTKM AaHHbIX, NOC-
Tynawwmnx oT WCMOAHWUTENEN, KOTOpble B
CBOI0 OYepeab He UMetoT focTyna K 0bbean-
HeHHoi 6ase AaHHbIX, rae MHbopmaums ot
BCEX WCMONHUTENEN aKKyMynnpyeTca 1 aHa-
nusupyetca. B HacTosAuee Bpema 0CBOEHO
ee cepuitHoe nNpon3BoACTBO. Ha ee ocHoBe
paspabotaHa GoptoBas IBM EC1870.01,
afanTupoBaHHas Ans paboTbl Ha NOABUKHbIX
CpeacTBax B NONEBbIX YCNOBUAX.

B OAO «HUL3BT» akTMBHO pa3BuBaetca Ae-
ATENbHOCTb MO CO3AaHMI0 3aKa3HbIX MUKPO-
NpOoLeccopHbIX chcTem. MimeeTcs 3HaumTeNb-
HbliA OMbIT B 06nacT pa3paboTKU CNOXHbIX
BCTpanBaemblx MHHOPMALMOHHO-YNPaBAsLo-
LMX CMCTEM HA OCHOBE COBPEMEHHbIX BbICO-
KONPOW3BOAUTENbHBIX MUKPOMPOLLECCOPHbIX
CBMC tuna «cuctema Ha Kpuctannes, undpo-
BbIX CUTHanbHbIX npoueccopos, MJINC tnna
FPGA. [ina co3paBaembix M34eNnin ocyLLecTs-
nsieTcs pa3paboTka BCTPOEHHOTO, CUCTEMHO-
ro U NpUKNagHOro mporpammHoro obecrne-
yeHus. OcBoeHa pa3paboTKa BbICOKOTOUHbIX
mopay/nein aHanoro-umcposoro npeobpaso-
BaHus, NpefHa3HayeHHbIX Ans paboTbl B TA-
XenblX YCNOBMAX 3KCMAyaTauum € pacliu-
peHHbIM (=550 °C /+850 °C) amanasoHom
pabouux Temnepatyp M Npu BO3AeHCTBUM
MexXaHW4YecKUx Harpy3ok. AnpobupoBaHbl
METOLMKN KOHTPONA OCHOBHbIX XapaKTepuc-
Tk mogynen ALM.

Mo HanpasneHuto «Pa3paboTtka n BHeapeHue
CYyNepKOMNMBIOTEPHbIX TEXHONOMNIA» B HACTO-
slee Bpems NpoBOAATCA paboTbl No co3pa-
HUIO CeMelNcTBa CynepKOMMbIOTEPOB CTpa-
Ternyeckoro HasHayenusa (CKCH) EC1740
«AHrapa» ¢ nepcrneKkTMBHON apXMTEKTYpON,
maclTabupyembix Ao TpaHcneTathnoncHoro
YPOBHA peanbHON Npon3BoauTenbHoCcTU. Ha-



paboTaH cyllecTBeHHbI 3a4en no apxutek-
Type, CTPYKTYpe, TEXHUYECKUM CPeAcTBam u
CMCTEMHOMY NpPOrpaMmmHoMy obecrneyeHuto
CKCH «AHrapa». Co3paH 3agen B obnac-
TV NOCTPOEHWA YHMBEPCaNbHbIX 1 3aKa3HbIX
KOMMYHUKaLMOHHbIX CETEN CTaLMOHAPHOTO U
60pTOBOro NpUMeHeHuiA, obecneynBaLLMX
NOAAEPXKY rnobanbHo agpecyemoit namaTu
1 NO3BONIAIOLLMX NO HEKOTOPbLIM BaXHbIM Xa-
pakTepucTkam (NponyckHas CcnocoBHoCTb
¥ KOMMYHVKALWOHHasA 3afiepxKa npu nepe-
Aaye KOPOTKUX NaKETOB) CPABHATLCA U Aaxe
NpPeB30WTH CyLLecTBYIOLME CETH 3apybexHo-
ro npoussoactaa Infiniband, Myrinet v gp.

Mpown3BoacTBeHHbIN Komnnekc OAO «HWU-
LI9BT» — 3TO BbICOKOTEXHONOTMYHOE NPOU3-
BOACTBO MOJMIHOTO LMKNA, OPUEHTUPOBAHHOE
Ha U3roTOBNEHWE CNOXHON 3NEKTPOHHOM an-
napatypbl. OAO «HWUL3BT» sasnsetca une-
HOM MeXayHapOoAHOM accolaLmm npom3Bo-
autenen anektpoHukm IPC. OAO «HULIBT»

OCHallleH COBPEMeHHbIM 060pyaoBaHMEM
A5 U3TOTOB/IEHWUS MHOTOC/IOMHBIX MeYaTHbIX
nnat 5 1 Bbllle KNaccoB TOYHOCTH, CUCTEMA-
MW @aBTOMATU3MPOBAHHOIO NMOBEPXHOCTHOO
MOHTaXa 1 06pabaTtbiBalOWMMN LLEHTPAMU.
OAO «HWL3IBT» n3rotaBnmBaet no 3akasam
NapTHEPOB BbICOKOKAYECTBEHHbIE 3/IEKTPOH-
Hble MOJYN MUPOBbIX CTAHAAPTOB.

Halla KoMNaHus, BbINOMHASA 3aKa3bl POCCU-
CKMX 1 3apyBeXHbIX KNMEHTOB B PAMKaXx Bbl-
LeyKa3aHHON NPOM3BOACTBEHHOI Nporpam-
Mbl, MPUHUMAET Ha cebs Bce obA3aTenbcTaa
Mo 3aKynKe ANA CO3[4aBaeMbIX KNaCTepPHbIX
CUCTEM CaMOW COBPEMEHHOI MatepuansHo-
TexHu4yecKoi 6asbl. CeLunanmcTbl KomnaHum
rOTOBSAT COOTBETCTBYIOLLEE TpeGOBAHUAM 3a-
Ka34MKOB NporpammHoe obecrneyeHune, ocy-
LWEeCTBAAT MNOCTaBKY rotoBoro 06opyaoBsa-
HUsl, €r0 MOHTAM Ha TEPPUTOPUM 3aKa3uMKa,
a TaKe obyyeHne cneLuunanmcTos 3aKasdmKa
BOMPOCAM 3KCMayatauum u obCayMuBaHus
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nocraeneHHoro o6opyaoBaHus. Mbl npefo-
CTaB/isieM BCe COOTBETCTBYILIME rapaHTuu
Ha BECb NaKeT YCAYr N0 NOANUCAHHLIM KOHT-
paktam. KOMNaHua TaKkxe rotoBa ocyllecTs-
NATb OTAENbHblE BUAbI PaboT Npu BbINONHE-
HMM 3aKa30B COBMECTHO CO CreunanmcTamm
3aKa3yuuKa, 4To B By/ylleM 3HAYUTENbHO MO-
MOXET B 0CBOEHUM NOCTaBNeHHOro 060py/o-
BaHMUs 1 YKPENUT B3aUMHOE 0BEpUE MeXay
NOCTABLIMKOM W 33KA34YNKOM.

[leATenbHOCTb NMLEH3UpPOBaHa

117587, Poccusa, Mockaa,

BapuwaBsckoe wocce, 125

e-mail: dmitriev@nicevt.ru (international
cooperation & trade branch)

Mob6. Ten.: 7 (915) 314-3981

Ten.: 7 (495) 319-3689

®dakc: 7 (495) 319-0101

www.nicevt.ru, www.nicevt.com

COMPUTER TECHNOLOGIES OF 21ST CENTURY

Joint-stock company «Science and Re-
search Centre on Computer Technolo-
gy», Russia (abbreviation: «NICEVT») is
one of the oldest enterprises which was
established in 1948 fo develop comput-
er technologies and system software.
Since 1968 it was the parent Enter-
prise of the USSR and Council for Mu-
tual Economic Assistance (Comecon)
countries in developing the dual-use
Computer Unified System (for civil and
military needs). In the period from 70s
to mid 90s the Computer Unified Sys-
tem formed the basis of the Soviet com-
puter machines. All in all over 20 thou-
sand computers were produced for the
needs of government institutions and
enterprises of Comecon country-mem-
bers Apart from that, the Enterprise de-
veloped onboard computers for aviation
technologies and space vehicles. Now-
adays the main missions and activities
of the Entferprise which is a Radio Engi-
neering Corporation “VEGA” company,
lie in the development of general and
special-purpose computer systems and
software as well as in conducting R&D
and experimental works in the area, pro-
duction, rendering scientific, design, re-
pair, support and educational services.
At present the Entferprise is producing
9 different types of computer systems
under trademark ES. The development
of cluster supercomputer is one of the
Enterprise’s major activities. The Enfer-
prise has supplied tens of such type su-
percomputers to different governmen-
tal organizations, scientific research
centers, industrial enterprises and uni-
versities. These computer systems are
made under customer’s order to per-
form some of the following possible
tasks: - designing new types of equip-
ment, for instance, vessels, ships, cars,
new types of machining facilities, arma-
ment, efc.;

- recording, analyzing and storing cor-
responding information for planning
and other purposes by the state organi-
zations, customs authorities, Ministry of
Internal Affairs, police, etc.;

- analyzing and storing large informa-
tion array during the research activities;
- monitoring natural phenomena such
as earthquakes, tsunami, etc.;

- exploration of space, world waters,
etc. by the scientific centers;

- analyzing and storing information re-
lating fo the research and medical & pre-
ventive activities by medical centers.

In the field of the general-purpose com-
puter development the Enterprise has
designed and produces:

- personal portable computer ES1866
(protected industrial notebook comput-
ers, laptop), intended for operation in cli-
matic extremes and corrosion environ-
ment and widely used for operation in
the field by geologists and while oil & gas
exploration, by scientific expeditions,
military and other organizations respon-
sible for the national security;

- personal portable computer ES1866.
01 Kulon (profected industrial pocket
computers);

- based on personal computer ES1855,
the computer workstations such as
telegraph  communication  terminal
(ARM-APTG) and data switching cen-
fre (ARM-CKS) have been designed and
manufactured to meet the requirements
for safe and secure communication;

- terminal computer ES1870 (Thin Cli-
ent’) has been designed to create a uni-
fied data processing base. The data is
received from the operators who have
no access fo the unified database where
the information from all operators is ac-
cumulated and analyzed. Vehicle-mount-
ed version ofthe computer ES1870.01
has been specially developed for appli-
cation on vehicles in the field.

The Enferprise produces a model line-
up of the universal computer platforms
with various capacities, inferfaces and
with a possibility of hardware adapta-
tion for application in different areas as
high performance industrial sequence
controls, image data entry and process-
ing systems, authenfication systems,
cluster computer systems, efc. The level
and integration of the applied platform
depends on the task to perform. The En-
terprise actively develops special micro-
processor systems. It has significant ex-
perience in the field of the development
of built-in management information sys-
tems on the basis of modern high-per-
formance microprocessor 1C systems
of a system-on-a-chip type, digital signal
processors, field programmable logic
devices (FPLD). Product manufacture is
accompanied by development of embed-
ded, system and application software.
It also mastered a technology of pro-
duction of high precision AD converter
modules. They are used for operation
in severe conditions with wide range of
working temperatures (minus 50 0Cy
plus 80 0C) and under impact of the me-
chanical loads.

As for the development of supercomput-
er technologies and their introduction,
the Enferprise is working now on the de-
velopment of strategic supercomputers
ES1740 with perspective global address
space multithreaded/dataflow architec-
ture scalable fo the trans-petaflops level
of sustained performance on data-infen-
sive computing. The Enterprise has laid
a significant fundamental basis in the
field of architecture, structure hardware
and system software for ES1740 strate-
gic supercomputers.

The Enterprise manufacturing com-
plex provides a high technology inte-
grated production of the complex elec-
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tronic equipment. The Enferprise is a
member of IPC - infernational associ-
ation of the electronics manufacturers.
It is equipped with modern machinery
for production of the multilayer printed
boards with IPC accuracy level “C", au-
tomated surface mounting systems and
multipurpose machining centers. Our
electronic modules and other products
are of high quality and in compliance
with the world standards.

Our company while fulfilling orders of
the Russian and foreign customers as-
sume all responsibilities in the frame-
work of the production program stated
above and employ most modern facili-
ties during the development of cluster
systems. Our specialists develop soft-
ware in compliance with the customer’s
requirements, and perform delivery of
the equipment, on-site installation, as
well as fraining the customer’s special-
ists on operation and maintenance of
the supplied equipment. We provide all
guarantees for the entire package of
services according to the signed con-
tracts. The company is also ready fo per-
form specified works together with the
customer’s specialists during the imple-
mentation of orders. That will assist na-
tional specialists to master the supplied
equipment and make mutual confidence
between supplier and customer more
feasible.

Contact information:

Varshavskoe shosse, 125, Moscow,
117587, Russia

E-mail: dmitriev@nicevt.ru
(infernational coopera-

tion & trade branch)

Mob. tel.: 7-915-314-39-81,

tel.: 7-495-319-36-89
www.nicevt.ru, www.nicevt.com
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