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OT PEAAKLUUU

CUCTEMA PACIPOCTPA-
HEHUA }KYPHAJA:

® B MuHoG60pOHbI PO;

® B /lenapTameHTe aBUaLMOHHOM
MPOMBbILLNEHHOCTU;

e B /lenapTtameHTe BHeLUHe-3KOHO-
MWUYECKMX OTHOLLIEHWI;

e B /lenapramerte MobMIM3aALMOHHOM
NOArOTOBKM, rpaX/aHCcKoi 060poHbI,
npeaynpexaeHna v INKBUAALN
Yype3BblyaiiHbIX CUTYaLUI;

® B /lenaptameHTe NPOMbILLIEHHOCTH
06bI4HBIX BOOPYMeEHWI, 6oenpuna-
COB U CNeuxmmum;

* B /lenaptameHte pa3Butua
060POHHO-NPOMBILLNEHHOTO KOM-
nnekca;

® B /lenaptameHTe CUCTEMHOrO aHau-
3a CTpaTernyecKoro n1aHMpoBaHus;

® B /lenaptameHTe CyA0CTPOUTENbHO
NPOMBbILLAEHHOCTH
1 MOPCKOW TEXHUKM;

e B locyaapcTBEHHON Kopropawuum
«PocTtexHonornmy;

o B OIVYM «Poco6opoHnocTaBKay;

o B npasutenbcree CaHkT-MNetepbypra
1 leHobnactu;

e BIYMYC no CaHkr-Metepbypry;

e BMYCPO;

® B /HCTUTYTE NOAUTUYECKOTO
1 BOEHHOTO aHanu3a;

o B GegepanbHoit ciywbe
no 060poHHOMY 3aKasy;

o B GeaepanbHoi ciymbe No BOEHHO-
TEXHUYECKOMY COTPYAHUYECTBY;

o B OV «Poco6opOHIKCNOPT»;

o B GepepanbHoii cnyxbe no TexHuye-
CKOMY M 3KCMOPTHOMY KOHTPOHO;

* B LleHTpe aHanu3a crparerui
1 TEXHONOTWA;

® B AKageMuu reonouTUYecKux
npobnem;

® B VIHCTUTYTE NONUTUYECKOTO
1 BOEHHOT0 aHanu3a;

® DPYKOBOAMTENSIM NPeanpUsTUit
poccuiickoro OMK;

® 110 KpynHbIM OTpacneBbiM
KOMMNaHNAM;

® Ha 3anjaHMpPOBaHHLIX BbICTABKaX;
® 10 noAanucke.

BbICTABKMU:
INTERPOLITEX-2011
25-28 OKTA6PA

r. Mockea, BBL,

MeskayHapoHas BbICTaBKa
cpeacTs obecneyeHus
6e30nacHOCTM rocyapcrea

UVS-TECH - 2011

25-28 OKTAGPS

r. Mockea, BBL,

MexayHapoaHas BbicTaBKa Gecnnnot-
HbIX KOMM/IEKCOB BOEHHOTO, rpaX/aaH-
CKOTO ¥ CNEeLManbHOro HasHavyeHns

MALUMHOCTPOEHUE/MASHEX-2011
31 OKTAGPA-03 HOAGPS

r. Mocksa, MBL| Kpokyc 3kcno

14-7 MexayHapopHas
cneuman13MpoBaHHas BbICTaBKa

POCCUINCKAA

HEAENA SNEKTPOHUKK-2011

01-03 HOABPs

MockBa, IKCnoLeHTp

MexayHapoaHble cneuyanm3mpoBaHHble
BbICTABKY U KOHEpeHLK

CHIP EXPO-2011

01-03 HOA6PA

MocKBa, IKCMOLEeHTp

9-1 MeayHapo/iHas BbicTaBKa

OXPAHA U BE3OMACHOCTb -
SFITEX - 2011

15-18 HoAGPS,

r. CaHkr-Metep6ypr, BK JleHakcno
20-i MexayHapoAHbIi hopym

LIMA-2011

6-10 fiekabps

0. JlaHrkasu, Manawsus
MexpyHapoaHas BbiCTaBKa
aBMALMOHHO—KOCMUYECKOM
1 BOBHHO—MOPCKO TEXHWKM

TAKXE MOXXHO KYNUTD:

e Mara3uH «BoeHHas kHura» Mocksa,
yn.3opre, 4. 1

* MaraswH-BbicTaBKa «BoeHHbI Kon-
nekuuorep» Cakr-Metep6ypr,
3aropogHsblii np., 4. 42
MaraswuH «Crapas TexHuyeckas
Knura» CaHkT-Metep6ypr,
7-7 nuHus, B. 0., A. 10

JIULUA U KOMINMAHUN,
YNOMAHYTbIE B HOMEPE
Abaynnnt U. 63

Anekcees C. 45
AnbaMeaukanrpynn, 000 46
Apbatos A. 31

AptembeB b. 47

Acteiic, 3A0 11, 41

basotoB B. 63

Be3nakoBckuii A. 48
Borycnaes B. 16

BynénHbin M. 47

Bbicoukuii B. 25
[Awnsens-tect-Komnnekt, 000 62
[KBA, ®ryn 53

[ly6oBblii B. 48

EBPAAC.UT, 3A0 58

Ero3a, 000 56

EmenbaHoB A. 60

3aBog JleHuneu, HTL, OAO 60
3aKapaHE. 70

Wruatos A. 47

WHctpymenTos C. 47
KarepMapkert, 000 45
Kedenn N. 29

KHUTY 63

Kpynunk A. 58

Nle6eaes B. 68

NleGenes C. 42

MapuHec, TNM 1

MareueHko B. 25

Mengeges 1. 29

Mues n K, NK® 44

Mortop Cny, AO 16

Heiipokom, 3A0 55

HWKNP3T 50

HoBropoAcKuii 3aBoj CTEKNOBOJIOKHA,
OAO 48

O6ama bapak 29

Manaciok 0. 47

Marpywes H. 25

Nepeposas TekcTunbLumya, Koponésckas
wénkosas dabpuka, 3A0 70

Metpos B. 63

MeTyHoB B. 48

MytuH B. 14

Casuukan C. 47

Cneuastomatuka, MIT 54

CneymnanbHbI TEXHONOTUYECKUIA LIEHTP,
000 23

CrpennH A. 4

Cbicoea H. 48

Tetuc Mpo, OAO 42
Trawyk C. 16

®ACO, HANNTHN 52
XpucreHko B. 25
Yanopruu B. 47

Abdala Al Kashif Rifat 19
Alexeev S. 45
AlfaMedicalGroup, LLC 46
Arbatov A. 37

Astais, JSC I, 41

AVD Systems 51
Bezlakovskiy A. 49
BoguslaevV. 19
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Dizel-test-Komplekt, 62
Dubovy V. 49

Emel'yanov A. 60
EVRAAS.IT, JSC 58

FERO, RTLNC 52

Fuan Ma 16

KaterMarket, LLC 45

Kefelil. 36

Khristenko V. 26

Krupchik A. 59

Lebedev S. 43

Lebedev V. 64

LENINETZ PLANT Inc., SRC 60
Marines, TPP I

Matviyenko V. 26

Medvedev D. 37

Motor Sich, JSC 19
Neurocom, JSC 55

NIKIRET 50

Novgorod Glass Fiber Plant, JSC 49
Obama Barack 37
Patrushev N. 26

Peredovaya Tekstilshitsa, Korolev Silk
Factory, JSC 70

Petunov V. 49

Prosoft, company 61
Special Technology Centre, LLC 23
Strelin A. 11

Sysoyeva N. 49

Tetis Pro, JSC 43

Tkachuk S. 16

Vysotsky V. 26
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PErMCTPALMOHHOE CBUAETENLCTBO
NN TY 78-00141 oT 01 HOABPA

2008 roaa. Beigano YnpasneHunem
®epepanbHoii cnyx6bl No Haa3opy

B c(hepe CBA3M 1 MaCCOBbIX KOMMYHM-
Kauui no CaHkT-MeTepbypry

1 JleHnHrpascKon obnactu

OTtneyataHo B Tunorpacum
CAKLLeHT»

194044 CaHkT-letepbypr,
Bonblwon CamncoHneBckui np.,
n. 60, nut. 1

3ak. N2 1241

Homep noanucaH B neyatb

14 OKTAGPA 2011 roga

Tupax 8000 3K3.

Pe/:laKLlI/IR He HeCET OTBETCTBEHHOCTU

3a coaepxaHune peknamHbiX MaTepunanos.
MHueHune pefakumn MoXeT He coBnagatb
C MHeH1eM aBTopoB ny6auKauni.

Bce peknamupyemble ToBapbl 1 ycnyru
noanexar obszarenbHoi ceptuduKalmu.
ﬂpl/l MCNOob30BaHMUN Matepuanos
CCbI/IKa Ha UCTOYHUK 0BA3aTenbHa.
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CTPATETMN

Aunppeit Ctpenun

HEYA3BUMBIN. JOCNEXN
)1 OrOB N NOAEW

CTpemnieHune 3alMTUTL TENO OT YAAPOB OPYXMS BO3HWUKIO Y HALLUUX NPEAKOB
Ha caMoM 3ape UMBUAN3ALMM, BO BPEMS NEPBbIX CTONKHOBEHWUI BpaXaeOHbIX
NAeMEH UM ApaK CO CBOMMU COPOANYAMMU.

CamblM paHHUM BMAOM GpPOHM, 0YEBMAHO,
Gbina WKypa, «3aMMCTBOBAHHaA» yenose-
KOM Yy KaKkoro-Hubyab usotHoro. LUkypa
obopaynsanacb BOKpPYr Tena nnbo npocto
HabpacbiBanacb Ha nae4u v cemcana csaau,
NPUKpbIBas CrnHy. IMeHHO Takum 06pasom
3awmwan cso moryymin topc Fepakn, Tem
6onee 4TO LWKypy youtoro nm Hemeiickoro
NbBa, KOTOPOW OH YKPbIBANCA, HEBO3MOXKHO
6b1710 TPOOUTL 0OLIYHBIM OPYHUEM.

e  HarAHnyn TeTMBy cBoero nyka lepakn
W NYCTUN OfHY 3@ APYroin Tpu cTpensl

BO N1bBa, HO CTPeNbl OTCKOYMN OT €ro
LIKYpbI — OHa Bbina TBepaa, Kak cTanb.

H. A. KyH «JlereHgbl u mugebl

ApesHeri Mpeynn»

YenoseyecKasn haHTa3usa Hafenuna Heys3eu-
MOCTbIO CaMblX 3HAMEHUTBIX FrepoeB 3Moca,
136paHHNKOB BOroB 1 HAPOAHbIX KYMUPOB.
Takum 6bin 3urdpua us «MecHu o HubenyH-
rax», BbIKYNaBWWIACA B KPOBU YOUTOro uUMm
ApaKoHa, Takum 6bin 1 AXnan, KOTOporo ero
maTb 6oruHa ®eTnpa oKyHyna B BOAbI CBSi-
weHHoro CTuKca.

WKYPA U TKAHb

Tem, KOMy He npuwwnock y6uBath ApaKo-
HOB M AenuTb MNoCTeNb C NOCAaHHMLAMMU
6oros, octaBanucb Agocnexu. CnoBa «fo-
cnex» U «6poHsA» B Hallem NpejcTaBAeHUn
accouMMpyloTCs C MeTanioM, HO Ha CamoMm
filene paHHue focnexu, pacnpocTpaHéHHble
Yy MHOXeCTBa HapoAoB M NpuMeHsBLUMECA
ernnTaHamu, rpekamu, aurekamu u make-
AoHUamu, 6bian caenaHbl.. U3 MHOrOCNOM-
Hon maTtepuu. Takon gocnex, BECOM OT 2 10
6 Kr, COCTOABLUMIA M3 6OMBLIOrO KONMYeCTBa
(0T 5 no 30) CKNeeHHbIX UK NPOCTETaHHbIX
CNoEB matepuu, NOABUACA el B L pEBHEM
MUpe W CAYXUA Ha none 6os BNAOTb A0 XVI
BeKa. Pasymeetcs, npAMoi yaap meya mnu
KOMbS OH He 0CTaHOBMA Obl, HO ObiN BNoONHE
3t deKTBEH ANs NpefoXpaHeHNs oT nonaaa-
HWUA CTpen Ha u3Néte 1 KamMHew, a TaKKe oT
cKonb3AwWwmx yaapos. Ctonnu Takve gocnexu
HeAoporo U NPUMEHANNCb Pa3HOO6pa3sHbI-
MU OnoayeHuamu, He UMEBLLUMMU BO3MOX-
HOCTV NPMOBpPecT MeTananmyeckyto 6poHio.
[pyrum BapmMaHTOM «HEMETaNNYeCcKoro fo-
cnexa» 6bi1 KoXaHbli NaHUMpb, TaKxke cyle-
CTBOBABLUMI HA NPOTAXEHUN MHOTVX BEKOB
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1 nepexuswnii CpegHesekosbe. [nsa M3ro-
TOBNEHWS MaHUMUpA Koxa 6panacb Makcu-
MafibHO ECTKas U TO/CTas — Jy4lle BCEro
rogunach Koxa 6yisona. lNyTém BbiBapuBa-
HUA B Macne Koxe npwujasanacb AONOHMU-
TenbHan TBEpAOCTb. Kupaca u3 Koxw Becuna
6onee 4 Kr, a MONHbIA KOXaHbl focnex —
15 Kkr. Ho Takas 6poHs BCE paBHO npobu-
Banacb cTpenoi u3 apbanera uau MoLLHOro
NlyKa, He roBOPS YXKe 0 Meyax U Kormbsx, XoTa
MOrfa 3aWuTUTb OT YKONa NErKon Lnaru
WM KUHXKana, 1 Aaxke oT NUCTONETHOW Nynu
(Ha usnére).

KEJIESHbIE IOAU

KaK TonbKo nioay Haydunucb obpatarbes
C MEeTannamu, OHW NPUHANUCL 3a Co3faHue
6poHu. MepBbli gocnex 13 meam bl M3roTos-
neH B Mexaypeube. OH npeacrasnsn coboii
Habop MEeTaNINYeCKUX YellyeK, KpenuBLKnX-
€A Ha KOXaHylo oaexay. 3aTem yellyio cTanu
aenatb GPOH30BOM, a No3aHee — CTaNbHOM.
B nocneaHem Buae oHa u npuobpena 60/b-
Wyl MONynApHOCTb. BpoHI0 M3 Yewyn uc-
Monb30BaAn U rpeyecKkne ronauTbl, 1 pUM-
CKMe BCaHUKM, N CKaHANHABbI-BUKUHIU.
Mpenmywects y MeTaNINYecKon yelym
6bII0 HEMANO: 3TO M NPOCTOTAa U3roTOBJ/IE-
HUA, TaK KaK BbIKOBbIBaTb MNPMXOAWUIOCH
TONbKO He6ObLLNE NNOCKME 3NIEMEHTbI, U TO,
YTO 3TV 3EMEHTbI MOF/N BbIThb CAenaHbl U3
TBEPAON cTanu. M3-3a HebonbWworo pasme-
pa nomarbcs Tam 6bi0 Heyemy, paspybutb
e UMM NPOTKHYTb 3aKaNEHHylo CTaNb Npak-
TUYEeCKM HeBO3MOXHO. Kpenuaucb Takue
NAACTUHKM «C HaxnN&cToM» — cnocobom, no-
3BONIAWMM  UCKNIOYUTb  MPOHUKHOBEHME
KNWHKa Nof, OAHY 13 YellyeK.

HecmoTps Ha NPoCTOTY, U3 BCEX Pa3HOBUAHO-
CTeN JOCNexoB Yellysa OKasblBanacb Camom
HaAEXHoM: NPoOUTb €€ MOXHO ObiNo pasee
yto nyneit. Ho cepbEé3HbIM HELOCTAaTKOM
yewyn 6bin e€ BeC: NNACTUHKU WAU NpaK-
TUYECKM B iBA CNOS U UMENU 3HAYUTENbHYIO
TONWMHY — BCE-TAKM CTaNb Obila XPYNKoOW.
CnnowWHOW COYNEeHEHHbIN PbILAPCKUIA AO-
cnex XV BeKa «TAHY/» BCEro Ha 25 Kr, a «4e-



LYNYaTbIA NAHLMPb», NPUKPbIBAIOLLNIA TONb-
KO TPpyAb, CMIUHY U 6EApa, BECUN HEMHOTUM
MeHblue.

KOJIbLUA U BJIACTUTENN
e - Mexay npouum, TopuH noaapun
Brnb6o MU PUBHYIO KOMbYYTY,— 3ame-
Tn MHAanbd.— ViHTepecHo, rae oHar..
— MudpunbHyto Konbuyry! — nsymuncs
TMman.— BoT yX BOUCTUHY — LLapCKuUi
noaapok!
[bx. P. P. TonkneH «BnactennH konewy»

KoHKypeHTOM 4Yelwyiyaton 6poHu cTana
Ko/byyra — cnaeTéHHas 13 xenesHbix Konel,
MeTaNInyecKas CeTka Ana 3aluTbl OT nopa-
KEHUA X0NoAHbIM opyxuem. V306peTéHHasn
B CepeAnHe MepBOro ThicsAyenetus ao Pox-
AecTBa XpMCTOBa, KOMbYyra HenpepbiBHO CO-
BEpLUEHCTBOBaNach U K X BeKy Hallen 3pbl
WMPOKO pacnpocTpaHunace U B EBpone, u
B Asuu. [lna nNpou3BOACTBA KOMbyyru Tpe-
60BannCb HECKONBKO KMNOTPAMMOB Mefe-
3a, YCTPOWCTBO [/ BbITAXKN MPOBOJOKN U
HECKO/bKO COT 4acoB 0flHO06pasHoit pabo-
Tbl MO U3rOTOB/IEHMIO 13 MPOBONOKM KONeL, U
NAETEHMIO N3 KoJlew, COGCTBEHHO KOJbYYXHOM
pybaxu. Mocne ©3rotoBneHUs TaKkomn gocnex
MOT CNYXWTb efjBa i1 He BEYHO — MpU €ero
noBpexaeHu ObiN0 AOCTaTOYHO 3anatartb
KO/bYyry NpUroplUHen HoBbIX Konew. Becu-
Na KoMbYyra CpaBHUTENbHO HEMHOTO, 8 Kr, 1
He paccekanucb cabneir. OgHaKO KoMbUyry
MOXHO BbI/10 NPOTKHYTb KOMbEM 1 pa3pybuTb
MeyoM. BbITAHYTb MPOBONOKY MOXHO 6biNO
TONIbKO 13 CaMOro MATKOTO U KOBKOTO Xene-
3a (KonbLa U3 TBEPAOWA CTanu 1oManuch 6ol 1
AaBanu ewé XyaLwyto 3aLuTy), No3TOMY KOJlb-
yyra He Morna Ciy¥uTb abCoNoTHOM GPOHEN.
He morna konbyyra v NpOTMBOCTOATL yaapam
Ay6uH 1 6ynas. Kpome Toro, kobyyry morna
npobuTh cneymanbHas cTpena ¢ HaKOHeYHu-
KOM B BUAE AJIMHHON WNbl, NPOHUKABLLEN
MEXy KO/bLLaMm KONbYyru 1 CnocobHoii Ha-
HECTV BOUHY TAXENOE paHeHue.

e (rtpena u3 apbaneta, nyweHHas yepes
ambpasypy, NpoH3uNa LWENKOBbIV NAall,
LOCTEeXu, KOMbUyry, KOXaHylo pyballKy.
Yaap 6bin He cunbHee, Yem yaap Konbs
Ha noeanHKe; Pobep ApTya cam BbipBan
CTpeny, Ho Yepes HeCKONbKO MUHYT, TaK
U He NOHAB, noyemy HeGo BAPYr cpasy
noYepHeno,... OH PyXHyN B rPA3b.

Mopwuc [lptooH «J/innua v nes»

B HECOKPYLUMMOW BPOHE

lpad Pobep ApTya, AMLO MCTOpUYECKOe,
AeNcTBUTENIbHO Nan  epTBoW apbaner-
HOW CTpesnbl, TaK e Kak 1 Koposnb Puyapg,
NbBuHoe Cepaue, ¥ MHOrMe apyrue pbila-
pu CpegHeBekoBoii EBponbl. A Befib OHU ro-

TOBUAUCH K 6010 6onee Yem TIaTelbHo, a UX
focnexu cTounu uenoe cocrosiHue. Mpurob-
PECTN NONHbBIA KOMM/IEKT BOOPYEHNS Bbl10
0Y€Hb JJOPOrMM Y0BO/LCTBMEM, OCTYMHbIM
HE KaOMy BOMHY, 1 He ClyyaitHo pbilap-
CKMii gocnex Obin BaXHbIM Tpodeem, KOTO-
pbiii OLEHNBANCA 04YEHb BbICOKO.

U — MHe o4eHb HPaBATCA TBOW MeY, TBOW

WUTUTBOM NaThl... TOroBOpMM 0 BbIKYyNe.

— Moé opyxue cTout oyeHb aoporo!

KnsHyce Banrannoi, — HanblWeHHO

BOCKAUKHYN [ponbd, — OHO cCTOMT

NATUCOT XOPOWMX 30M0TbIX MOHeT!

— JT0 xopowas ueHa, — cornacuaca
Otrap.

BaneHTnH ViBaHoB

«[loBectn ApeBHUX N1eT»

BpoHs 6bina B ueHe. MMo-apyromy u GbiTh
He Morno — esponeickue apmum CpeaHe-
BEKOBbs [panucb BPYKOMALUHYIO, AeNCTBYS
NPenMmMyLLecTBEHHO Medyamu, Komnbsmu, Oy-
naeamu, cekmpamu. CambiM 3P eKTUBHBIM
ANCTaHUMOHHBIM OpYXKMUeM Oblil aHTAUACKNIA
QNNWHHBIA NYK, KOTOporo 60snuch dpaHilys-
CKMe, HeMeLKWe W LWOTNaHACKME pbilapu.
BblBano, MAeHHbIM aHMUACKUM JlyYHUKaM
0Tpe3anu yKkasaTe/bHblii U CpefHuiA NanbLbl
NpaBoi pyKu, YToObl MNLLINTL UX BCAKOW BO3-
MOMHOCTM NO0JIb30BATbCA CBOMM CTPALUHbIM
OpYXMeEM.

Ho Koponem nons 6os B CpegHue Beka Gbin
He NIYYHWK, a TAKENOBOOPYHKEHHbBIN pbiLapb.
Huuto}HasA, Ha nepBblii B3rNAj, WHHOBA-
uMs — nosiBNieHWe CTpemeHu, cTabunmnsnpo-
BaBlUEro BcajHWKa B ceane,— npespartuna
KaBanepuio B TAKENYIO yaapHYIo cuny, nepea
KOTOPOi He MOT/IN YCTOATb NEXOTHbIE YacTu.

STRATEGY

Ham Ao cux nop mano YTo M3BECTHO O KOH-
KpeTHbIX crnocobax v npuémax usrotosse-
HWS NaHUMPHBIX PbILAPCKMX AoCnexoB. Tex-
HONMOFMYECKUX BEPLIMH B 3TOM pemecse
[OCTUMAN, OYeBUAHO, OpywenHukn Cesep-
Hon Wtanun B cepeaunHe XV Beka. Kaxabin
13 paboTaBlmx B MunaHe pemecneHHUKOB
OblN 3aHAT UCKMIOYMTENBHO M3roTOBNEHUEM
KaKOW-TO OAHOW OonpeaenéHHOM 4Yactu Jo-
CMexoB.

MaHuMpHoe obnayeHne W3roTaBAUBaNU U3
OPYCKOB CTanu MAM 3aKaN€HHOro enesa;
3TW BPYCKM pacKOBbIBANM B MNOCKWE nna-
CTUHbI BPYYHYIO WA BOASHBIMW NajawoLu-
MW MonioTamu. [ToToM NNacTUHbI paspesani
M0 3aroTOB/EHHbIM IeKanam pasHbix yactei
OyayliMx AOCNEXoB, a 3aTeM KOBanu UX Ha
HeGOoMbWKX HAKOBANbHAX Pa3Hoi Hopmbl.
[ns npuaaHus nnacTMHE OCHOBHOWM «rpy-
601» hopMbl MPUMEHANN XONOLHYIO KOBKY,
B TO BPEMA KaK HEKOTOpble onepawuuu, Ha-
npuMep, U3roToBneHUE 3aBEPHYTLIX KPAEB,
MOHO ObIfI0 BbINOMHATL TOJbKO MYyTEM ro-
psyveii KOBKW. Mocne TOro Kak BCEM 3aroToB-
Kam 6bina npugaHa HyxHas opma, Hacty-
nana camas TpyaHas 4Yactb paboTbl: cbopka
1 NOArOHKA yacTeid. ITOT 3Tan Gbin cambim
BaXHbIM, U60 ecin pasHble AeTanu He no-
pownu 6bl Apyr K Apyry Uau He nepeKpbl-
Banucb Obl Mexay coboit, To He Bbina Obl
BbIMOMHEHA MNMaBHas LeNlb M3roToBJeHUs [0-
CMEeXoB — OHM He 3aluiiany 6bl CBOEro Xo-
351Ha, He obecneynBany 6bl JOCTATOUHYIO
rMBKOCTb 1 CBOBOAY ABVMKEHWUI, @ MeXay Ya-
CTAIMW BO3HUMK/IM Bbl ONACHbIE 3a30Pbl.
Mocne c6OpKM U NOATOHKM ieTanei usgenve
nepeAasany MoavMpoBLLMKAM, KOTOpble K-
CTUAU W NOAMPOBAJN JOCTEXN HA BOAAHBIX
abpasueHbIx Konecax. Ecnu gocnexu npea-
nonaranocb yKpacuTb HaCEYKOM MU UHKPY-
cTauuamm, To roTOBOE MU3Aenune nepeaasanu
rpaBépam Wnu BeNMpam, a Koraa OHU 3a-
KaHuMBanu ceoto paboty, crecapb HaBewu-
Ba/l Ha roToBble AOCMEXW NETNM, 3aCTEKKU
1 pemellku. [lanee, ¢ BHyTPEHHe CTOPOHbI
Aenanu noAKnagKy W BbIMOJHANM OKOHYa-
TeNbHY0 COOPKY roToBbIX N1aT.

TonuMHa CTanun B natax BapbuUpyeTca: oAHa
1 Ta e YacTb B Pa3HbIX MeCTax MOXET UMETb
HEOLMHAKOBYID TONWMHY. HarpyaHuk He
TONbKO TO/ILLE CMMHHOW YaCTU KMPACbI, HO €ro
nepeAHsAn YacTb Tonle 6OKOBbLIX; NepeaHss
4acTb WNemMa, 3almuanLlas TeMms,— Tonlle,
4yem 4YacTb, MPUKpPbIBaKOLWas 3aTblOK. TBEP-
[0CTb MOBEPXHOCTU TaK:Ke BapbUpyeTCcs, Ha-
pyKHas 4YacTb BCeraa HaMHoro TBEpXe BHY-
TPEHHEeN.

MoBepxHOCTb A0OCMEX0B MO TBEPAOCTU He
ycTynana cteksy, Ha Heid TpyAHO 6bl10 ocTa-
BUTb LlapanuHy Kakum Obl To HW Obll0 Ma-
Tepuanom. TBEPAOCTb  MpenATCTBOBana
npobuBaHuio focnexa: TBEpAAas, rnagkas,
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CKpYrnéHHasa U OTNONMPOBAHHAA MNOBEpPX-
HOCTb nat bbina npeaHasHayeHa gas Toro,
yTo6bl OTBOAWUTL M OTpaMaTb Camble MOLL-
Hble yAapbl, XOTA TOMOP, MOAOT UAKM MeY
BCE e npobuBany U NaHuMpHble JOCMEXH.
M3 onuncanui nocnegHero nepuoga Cronet-
Hell BOWMHbI Mbl Y3Ha&M, 4YTO Jaxe CTpenbl
QHIUACKUX NYYHUKOB HE MOrauM npobuTb
naHuupu paHLy3CKUX BOUHOB — TaKue Ao-
cnexu Gbin paspaboTaHbl cneymansHo Ans
NPOTUBOAENCTBUA NlYYHUKAM: aXe ecnu Te
CTpensann ¢ 6NM3KOro paccTosHusA, CTpenbl
NPOCTO OTCKAKMUBANU.

e  DiinBapA BbICTPenua, HO.. CTpena,
yOApUBLIKCL O CBEpKaloWMii Harpya-
HUK, FPOMKO 3a3BeHena u oTcKouuna...
MacTepc ypapwun no megHo# ronose
MeYOM, HO KIMHOK CO 3BOHOM CKOJb3-
Hyn Mo MeTanny, faxe He nouapanas
wnem... Martpocbl B yxace OTCTynuUau
OT cTpawHon 6e3monBHOW (Urypsl...
nx 60eBoii ayx 6bin CIOMAEH.

ApTyp KoHaH fovinb
«Cap Havgxen JlopuHrs

TAXKWUN rPY3 BENNYNA
AHrnniickue 6oiilbl, HECOMHEHHO, MoOTep-
nenu 6bl NopayeHue B NoeanHKe ¢ GpaH-
Ly3CKMUM pbiiapem, o61a4éHHbIM B GpOHIo,
ecnu 6bl cap Hapen JIopuHr He cymen
OMPOKWHYTb CBOEro MpOTMBHMKA Ha nany-
6y Kopabns. CamMocTosTeNbHO MOAHATLCA B
Aocrnexax pbiapb He CMOT 1 BbIHYXAEH 6bin
npuU3HaTb CBOE nopaxeHue.
[encTBuTenbHO M pbILApPCKUA - gocnex
6bl1 HacTONbKO TAXEN M HeyaobeH? Bonpe-
KU pacnpocTpaHEHHOMY MHEHWI0, Aocne-
X1, MOMUMO BCero Mpoyero, W3roToBAA-
NIUCb TaK, Y4Tobbl MX 6bIN10 YAO06HO 1 HOCUTD,
W CpaxaTbCa B HUX. YTO KacaeTtcs ux macchl,
TO [OCMExU TOro BpemeHu Obinn He TAaMe-
nee, 4Yem MNO/MHAasA BbIKNAAKa aHrAWNCKO-
ro nexoTuHua BpeméH lepBoN MUPOBON
BOWVHbI. CpeaHuWi BeC AOCNEXOB paBHANCA
npubnn3nNTenbHO 25 Kr, NpUYém 3T0T Bec
He AaBWA Ha NNeyn, Kak OH JaBWT Ha Mieyn
conparta, a 6bin paBHOMEPHO pacnpeaenéx
no BCcemy Teny.

OTBETUTb Ha 3TOT BOMPOC CMOr 6puTaH-
CKUI nccneposatens Ipam IcKblo BMeCTe
co cneunanuctamu myses Royal Armouries.
YyeHble 3acTaBnsanu Ao6poBONbLEB B A0-
cnexe 3aHWMaTtbcsA Ha 6eroBoil AOpPOXKe,
napannenbHO 3amepss ypoBeHb notpebne-
HUS KUCIOPOA], AblxaHue, cepauebueHne,
AAVHY wara. bbino npoAemMoHCTpUpoBaHo,
4To Npu XoAbOe Pacxoh 3HEpruu yBenuuu-
BaetcA B 2,3 pasa, a npw 6ere - B 1,9 pasa.
WHTepecHo, 4To 3TV LUdpsLl HAMHOTO 60/b-
Wwe Tex, 4yto HabnopawTca, Korga aHano-
TMYHbIA BEC YeNOBEK HECET NPOCTO B PIOK-

3aKe 3a CMUHON. YueHble cAenanu BbiBOA,
4To Npobnema 3aKnoyaeTca «B Horaxy. Ta-
Xénas 3awmuta — MeTanInyeckne NOHOXM 1
GOTUHKM — B CyMMe BECAT 7—8 KI, KOTOpble
NPUXOAMTCS C KaWAbIM LWIArom nofHMMaTthb,
nepemelyarb, NOBTOPAA 3TO CHOBA W CHOBA.
To ecTb YeMm Aanblue OT LeHTpa TAXKECTM TeNa
pacnonoxeHa Harpyska, Tem 6onblue 3Hep-
rm TpebyeT eé nepemelyeHue. 3Ta MbiCIb
OT/IMYHO MOATBEPMKAAETCA U UCTOPUYECKU-
MU daKkTamu: HaumHaa ¢ XVI Beka, Koraa
JlOCNexu CTanu ucyesatb C MOJEN BOWHBI,
nepBbIM J€/I0M BOMHbI 0TKa3anucb UMEHHO
OT 3alUUTbI TONeHei, cTon u 6&éaep.
MHTepecHo, 4TO AblxaHue, KoTopoe 06bly-
HO MPW pocTe Harpy3Ku Habupaet u rayoum-
HY, ¥ CKOPOCTb, B JAaHHOM C/ly4ae MeHAN0Chb
He caMbIM ONTUManbHbIM 06pa3om. O6bEM
BOXAa Yy /O6POBO/bLEB B jOCNEXE HE yBe-
NNYUBanNCs, Bedb CTATVBAOWMUIA TPYAb Me-
TaNAMYecKUn KOopceT 3acTaBnseT AblWaTbh
Oo4YeHb 4acTo W Herny6oko. Bo3moxHo,
TaKue TPYLHOCTU W MOCNYHUAN OAHOW U3
MPUYUH 3HAMEHUTOTO nopaweHus dpaH-
Ly3CKMX pblliapeit B 6utBe npu A3eHKype.
Yto6bl fo6paThCs A0 AHTMUNACKUX NYYHU-
KOB, CTOSBLIMX 3@ 6ONOTUCTON PaBHUHOIA,
pbiLapsM MpUWAOCh MELWKOM MPeojoneTb
Hemanoe paccTosiHue Mo BNAXHOW 3emne,
noJ rpaflom CTpen — v TepAs AparoueHHyo
3HEPruio C KayAblM Larom.

STRATEGY

noj orHEm

[puHATO cuMTaTh, YTO NPUYUHOW NOCTENEHHO-
ro MCHE3HOBEHUA NaTHbIX JOCNEXOB HAYMHasA
¢ cepenuHbl XVI BeKa CTano WupoKoe pacnpo-
CTp@HeHwe OrHeCTPENbHOTO OPYMUSA, CNoCo6-
HOro, NpU onpeaenéHHbIX 06CTOATENLCTBAX,
npobuBaTth Aaxe NpoyHble Kupachbl. Mpume-
yaTenbHO, YTO MMEHHO Ha 3TO BpPems NpuXo-
OUTCA MaKCMManbHOe YCOBepLUEeHCTBOBaHNE
TEXHONOrMKN NPOM3BOACTBA AOCMEXOB, U OHU,
€CN 1 He CTaHOBATCA MAcCOBbIM TOBApPOM,
TO, BO BCSIKOM C/ly4ae, AeNnatTca HAMHOTO A0-
ctynHee. OgHako B Tom e XVI Beke noasunca
1 MyLIKET, NyNA KOTOPOro Morna npobuTs o-
cnex Ha paccTosaHuK nopsaka 200 m. Tem He
MEHee NaTbl MCYE3AIOT HE M3-3a CBOEN Heak-
TyaNbHOCTW B MPOTUBOCTOAAHWUM C OFHECTPESb-
HbIM OpyxueM (Npobueannch gocnexu aane-
Ko He Bceraa). [leno 6b110 B coxpaHsioLiencs
[lOpOroBuU3He A0CNEXOB B CPABHEHNMN C MYLL-
KeTamm 1 CIOKHOCTU 60€BOW NOATrOTOBKU Pbi-
uapei. Mpouie 6bI10 CHAPAAUTb U NocNaTtb
B GOV M3PALHOE YNCIO CTPENKOB U3 pYKeid,
4yem BOMHOB B Nnatax. MIameHunancb n TexHo-
NIOTUSA, U TaKTUKa BefleHns BOVHbl. Ecnv BouH
theoaanbHoM 3Noxm ObiN LWTYYHBIM TOBAPOM,
TO XWM3Hb COMAATA B 3MOXY MYLUKETOB ynana B
LeHe paauKanbHo. ObpalueHne ¢ XoNoaHbIM
opyuem Tpe6oBaNo MHOTONETHUX TPEHUPO-
BOK, 1 HV 0AMH nonkoBogel, CpefiHeBEKOBbA
He oTnpasun 6bl CBOMX CONAAT NELIUM XOA0M
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Ha CTPENALLEro HeNpuATens, He cHabame KX
cpeacTsamu 3awuTbl. [ipyroe aeno syepatuHmne
KpeCTbsiHe U rOpOXaHe, BOOPYXEHHbIe NpUMU-
TUBHBIMU PY)XbSMU: TNABHOE GbIN0 06YUNTb UX
CTOATb NOZ, OrHEM U CTpensTb Bnepés no npu-
Ka3sy (Npv TorAaliHemM ypoBHe pa3BUTUS CTpen-
KOBOTO BOOPYXEHWSA HU O KaKOW NpuLenbHOM
cTpensbe He morno uatM u peun). Mostomy
TaKyl NexoTy € NErKOCTbIo Nockbinani B 6oil.
Kpome Toro, paseutue aptuanepum norpe6o-
Ba/l0 OT BOMCK MaKCMManbHOW MOABUKHOCTY.
K Heo6xoaMmocTu 3almiats psaoBoro con-
Aara oT NyNb U OCKO/MKOB NOJKOBOALbI BHOBb
npuWwAM TONbKO B rogpl [lepBovi MuUpoBOW
BOWHbI. 13 Bcero apceHana focnexos B o6u-
X0[, NeX0TUHLA B NepBYI0 04Yepesb BepHynach
MeTaNNNYecKas KacKa, CyXMBLLaA eLle pes-
HUM accupumnuam.

KPEMKWE r0OJ1IOBbI

Mo3uunoHHas BoWHa npuBena K TOMY, 4TO
OCHOBHOV MWLLEHbIO CTafa rofoBa conpara:
€C/N TeNO0 U YKPbITO B OKOMeE, TO FO/I0BY BbICO-
BbIBaTb BC& paBHO npuxoautca. Kpome Toro,
OCHOBHbIM CPEACTBOM MOpayeHUs 06O0POHS-
IOLLeICA MEeXOTbl CTanM OCKOMKM rayOuyHbIX
cHapsagos. OT nynb He cnacanu Aaxe camble
MPOYHble MEeTaNNNYECKMEe LUNEMbI, MOCKOMb-
Ky yaap BWHTOBOYHOM Nynu no Kacke (nawe
6e3 eé Npo6uTHA) NPUBOAMUT K TAKENLIM TPAB-
MaMm Len. 3aTo KacKa XOpoLIO NpefoxXpaHs-
Na OT OCKOJIKOB, NyNb Ha U3NETe, a TaKkKe oT
yNapoB Pa3nnyHbIX TBEPAbIX NPeaMETOB, pas-
NIETaBWKXCA NpU B3pblBax CHapsgoB. Tak,
Y XapaKTepHOW aHMUACKOWM KaCKM, NMOXOXeEN
Ha LWAANY UK «Ta3uK ans 6puTbs», Gbin Wi-
pokue nons. Takas Hernybokas Kacka mano
3alMLAeT rofoBy OT yaapa Crnepeau, 3ato
npwv yaape nyav oHa NpocTo CeTaeT C rooBbl,
He NIoMas Lwelo conaarty, a eé WMpoKue nons
CAyXaT OT/IMYHOW 3alUWUTON OT yaapa CBepxy
(to ectb OT wpanHenu). AHrMYaHe noacyu-
Tanu, YTo UX KaCKU CHU3UAW NOTEpU YOUTLIMU
Ha 12%, a paHeHbiMu — Ha 28%. [lona paHe-
HUI roNoBbI B 06LLEM YMCe paHEeHNIi CHU3W-
nacb ¢ 25 o 3%.

e —AKackayBac ecTb?
— Kacku Hert.
— Kak e TaK HeT?
KonctaHtnH CumoHoB
«}{nBble u mepTBbIEY

l'epmaHcKas apmusi, nonarasLUasca Ha HacTyn-
neHue, a He 0BOPOHY, MoHavany MrHOpPUPO-
Bana Kacku. OfHaKo no3gHee, Korja Kaise-
POBCKME BOEHHbIE CMELMANNUCTbI NOHANN BCIO
BaXXHOCTb BONPOCA, OHU NPOBE/IN Camble TiLa-
TeNbHble MCCneaoBaHWA B 37O obnactu, us-
rOTOBM/IN 3HAYUTENBHOE YMCNO KACOK CamMblX
pa3Ho06pasHbIX GOPM, OTCTPENANN UX Ha MO-
JIFOHE W COCTaBUAUN TexHuYeckue Tpe6oBa-

HUA No ux hopme, TONLMHE METaNNa U Becy.
B pesynbrate K Havyany 1916 roga B aHHoO-
Bepe 6bina paspaboraHa Kacka, popma 1 3a-
LWMTHbIE KayecTBa KOTOPOW Obliv NpU3HaHbI
NyYLWMMK CPeamn BowLWwmMx cTpaH. Kacka mo-
nenn M1916 Ha gonrue rogpl Ctana OgHUM U3
CMMBOJIOB repmMaHcKoi apmuu, e€ n3obpa-
YX€HVe Nonano Ha BOeHHble Harpajbl — 3HaKK
«3a paHeHue» 1 mefanu TpeTbero peixa. He-
MELKWUI «CTanbHOW LUAeM» CTan NPOTOTUMOM
KacoK MHOTVX apMuii Mupa, BKtoyasa CoBeT-
CKyto Apmuio 1 [Jo06poBONIbYECKME BOOPYKEH-
Hble cunbl CLUA.

XOPOLWO 3ABbITOE CTAPOE

HeopHoKpaTHble MOMbITKM €O3AaTb CPeAcTBa
VHAMBMAYanbHOW 6poHe3almuTbl BO Bpems
BTopoi MMpoBO#i BOWHbI OKa3anucb Heyaay-
HbIMW. «/locnexu» MNOoMy4yanucb FPOMO3LKM-
MU, HeyA0OHbIMW 1 Mano3deKTUBHBIMY, 1 OT
HWX BbICTPO OTKaszanucb. MNepBble cepuiiHble
OpoHeXMneTbl MOCTYNUAN Ha BOOPYHEHNe
BO BTOPOW MONOBMHE XX BeKa — amepuKaH-
CKue conpatbl Hocunm nx B Kopee v BeetHame.
Kak 1 Kacku, npegHasHayanucb OHW AnA 3a-
LWMTbI B MEPBYIO O4Yepeab OT OCKONKOB, BbI3bl-

Ty

BaBLLUMX, COMNacHO CTaTUCTUKe, noytn 80% 60-
eBblx notepb. [10 cOBpeMeHHbIM MepKam 3Tu
unetbl OblM BECbMA HECOBEPLUEHHbI, HO UX
NMPUMEHEeHVEe MO3BOMUNO CHU3UTb JIIOACKUE
noTepu NoYTH BTpoe.

MepBble NPOTUBOMNY/bHbIE OPOHEKMUNETbI, KaK
npaBuno, GbiAn YCTPOeHbI MO CTapUHON «ye-
pennyHom» Cxeme — KaK yellyinyatble focne-
XM — 1 COCTOANN U3 MHOXECTBA OTHOCUTE/IbHO
HeGONbLIMX NepeKpblBalolnXca b6poHeane-
MeHTOB. Camu 3NneMeHTbl M3roTaBAMBaNUCh
13 6pPOHEBON CTanu, anloMUHUA AU TUTaHa.
TaKasi KOHCTpyKuMsi nossonsna obecneyntb
[l0CTaTO4HYI0 MMOKOCTb, HO MUMeNa CylL,ecTBeH-
HbI HE[OCTATOK: NPV NOMaAaHuK Nynu ocra-

STRATEGY

Banacb BEPOATHOCTb €& «MNOAHbIPUBAHUAY
B MPOMEXYTOK MeXAY «HeLlynKammy». [TosTomy
KOHCTPYKTOpPam MpUXOAWN0Ch NpUAYMbIBaTh
CNOXHbIe KOHCTPYKLUMWU KPEMIeHUa 31emeH-
TOB ApYr K Apyry, u3obpertatb cneuuasnbHble
dackn ana JonoAHUTENbHOTO NepeKpbITUA
1 faxe pacnonaratb 6POHELUTKN B HECKO/b-
KO CNoéB. YellyiyaTtble GPOHEXMUNETbI BblAN
BECbMa MPOMO3JKUMM, TAXKENBIMU U [LOPOTK-
MW B NPOM3BOACTBE. TemM He MeHee 3T0 TEXHU-
4yecKoe pelleHne 0CTaBanocb eUHCTBEHHbIM
B KOHCTPYKLMM BPOHEXMNETOB BM/IOTb A0 Ce-
peanHbl 1980-x rogos.

Hacroswuin nepeBopoT B KOHCTPYKLMKU Gpo-
HEeXWneToB nNpousolen, Korga KOMNaHusA
DuPont BbinycTuna cBoé 3HameHWTOe apa-
MUHOE BOJIOKHO KeBnap. losBneHne 3toro
nonnmepa, KOTOpbIA NPU Tex e MPOYHOCT-
HbIX XapaKTepPUCTUKaX B HECKOMBKO pas nerye
cTanu, NpuBENo K ToMy, 4To 3apybexHble Npo-
13BOAUTENM BPOHEKIUNETOB NOYTU NONHOCTBLIO
OTKa3anncb OT CTaNbHbIX NAAcTUH. Ho Kes-
NapoBble KWNeTbl, YAoOHble U CPaBHUTENb-
HO NErKMe, OKasanucb, NoJo6HO Ko/byyram,
YA3BMMbIMU ANA Nyib C TBEPABIM CTaNbHbIM
cepaeyHnkom. W ecnn Ha 3anage u B rpax-

AaHCKOM, U B MOAWLENCKOM, W Aaxe B ap-
MEVCKOM OPYXWUW WCNONb3YITCA MNpenmy-
LLECTBEHHO MYyNU C MATKUM CepPAEYHUKOM,
10 B Poccum npaktuyeckn Bce 6oenpuna-
Cbl CHabeHbl TBEpPAbIM cepaeyHuKoM. Kes-
nap OTAMYHO NPeAoXpaHAeT MPOTUB MATKUX
nyNb, HO NIErKO MPOTbIKAETCA CTanbHOW 3a0-
CTpEHHON. [lpyroi HeOCTATOK KeBnapa — npu
HaMOKaHUW OH NoYTW Ha 40% CHUKaeT cBou
nynectomKkne CBOWCTBA. Takue noavmep-
Hble matepuansl, kak DYNEEMA, co3aaHHble
Ha OCHOBe BbICOKOMOAY/bHOrO NON3TUNe-
Ha, He GOATCSA BNAaru, HO 3aT0 OHU OYeHb YyB-
CTBUTE/IbHbI K MOBBILEHWIO Temnepartypbl.
Kpome Toro, o6ecneynts HenpobrBaemocTb
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Uneta — He 3HaumuT abCoNOTHO 3aLMTUTL conaara. [laxe ecnm 6poHs
He 6yaeT npobuTa, yaap nynu MOXET NPUYUHUTL CEePbE3HYI0 TPABMY.
[nst CHVMKEHWA TaK Ha3blBaeMon 3anperpaaHoil TpaBmbl B 6pOHEHM-
NIeTax UCMONb3YIOT PasnnyHble aMmopTU3MPYIOLLME MaTepuansl — ne-
HOMONN3TUNEH U laXKe... BONNOK.

YécThne GpOHe3NeMeHTbl, MPUCYTCTBYIOLLME B KOHCTPYKLMM KMNeTa,
poxaatot ewé oaHy npobnemy. Mpu nonagaHuy B HUX Nynu ¢ TBEp-
ObIM CepAeYHUKOM APOGATCA, CO3AaBas MOLLHbIA MOTOK MENKUX
OCKONKOB, NOPAXaloLMiA Py 1 Weto. No3TOMy B COBPEMEHHbIX 6po-
HEMMNETAX BbICOKOrO YPOBHA 3alUTbl NMPUCYTCTBYIOT TaK HasblBae-
Mbl€ @HTUPUKOLLETHBIE C/ION CaMOii Pa3HO06Pa3HOM KOHCTPYKLMN.
Ectb 1 apyrue npobnembl. MNOTHBIA Y AOCTATOYHO TMENLIN MUNET
B obs3atensHom nopsgke LomkeH obecneyvBaTb BO3MOMXHOCTb
BeHTMAAUMK. B AdraHuctaHe, rge Temnepartypa BO3fyxa MpeBbl-
wana 40 °C, mHOrMe conjatbl CHUManU BGPOHEXMIETbl, HA KOTO-
pbiX B TO BPeMA He ObIN0 HMKAKOro KAMmatuyeckoro cnos. loato-
My B nociefHee BPeMs WMEHHO 3TOMY napameTpy npov3BoauUTenu
yaensoT 6onblioe BHAMAHME. B HEKOTOPBIX XuUaeTax UCnonb3yercs
3NIEKTPOBEHTUNALMSA, CYLLECTBYIOT M KOHCTPYKLUMW C BOAAHOW CuCTe-
MOW OXNaXAeHUA.

Haubonee coBeplueHHble 6GpPOHEXUNETbl WUCMONB3YIOTCA  Ceityac
6oruamm pasHoO6PasHbIX LWTYPMOBLIX PYMM, KOTOPbLIM MPUXOAMT-
CA CTANKMBATLCA INLOM K NIULLY C MPOTUBHUKOM, BOOPYKEHHBIM TS
HENBIM aBTOMATMYECKUM OPYMEM. B HUX MPUMEHAETCA KepamuKa
Ha OCHOBe OKcMAa antoMuHusa (KopyHa), Kapbuaa kpemuus (kap6o-
pyHa) unu kapbuga 6opa. Kepamuyeckue nnactutbl (06b14HO MOHO-
6/10K1) AOCTATOYHO TONICTbIE, HO OHW HAMHOTO Jlerye v TBEPXE CTanu
1 CnocobHbI 3aLUTUTL YesloBEKa OT MOLLHbIX My/b C TBEPAbIM Cep-

Andrey Strelin

STRATEGY

JeYHMKOM, B TOM yucne 6poHeboiiHbix. MpaBaa, Takoii fgocnex He
o4eHb flonroeeyeH. [locne 1-3 BbLICTPENOB B KEPAMUYECKMX NNACTU-
Hax 06pasyloTcs MUKPOTPELUMHbI, U ouYepedHas nyns, nonaswas B
AedeKTHbI 610K, MOXET ero npobuts. bonblioe BHUMaHUe oTede-
CTBEHHbIE BNACTU YAENAIOT TAKKE IKUNNPOBKE CONAAT CneunanbHbIX
yacten MB[l, npeaHa3HayeHHbIX 41 pa3roHa YAWYHbIX 4eMOHCTpa-
LM 1 BbICTYNNEHUNA.

OA NMPEBYAET C TOBOMN CUJA!

Cypa no oT4éTam Npov3BOAUTENEN CUCTEM UHAMBUAYANbHON 3aluu-
Tbl U MPOFHO3aM BOEHHbIX TEOPETUKOB, 3aLUTHOE CHAPSKEHNe Con-
nata Bcé Gonblie NpuUOAMIKAETCA K NereHaapHbiM gocnexam [apra
Bewpepa, repoa «3BE3aHbIX BOWH». Kak M3BeCTHO, ero gocnex chy-
WA NOPTaTUBHOM CUCTEMON MU3HeobecneyeHus, KOTOpPYlo rnasa
TEMHbIX C1A ObIN BbIHYAEH HOCUTb, 4TOBbI KOMMNEHCUPOBATL Noc/es-
CTBUA cepbE3HO TpaBMbl. BOEBOM KOCTIOM conaata HOBOrO Thicsye-
NeTns Kpome COOCTBEHHO 3alMTHLIX CPEACTB YKe BK/YaeT B cebs
CUCTEMY NINYHOW CBA3U U CUCTEMY HaBUrauum, KOMMNbOTEp, cucTe-
My MUKPOK/IMMATA, CUCTEMY MPULEIMBAHUA U MHOXECTBO [pYyrux
YCTPOMCTB, NpeBpaLlaloliMX NeXoTUHLUA B 3TAKUIN «UHTENNEKTyalb-
HbI/i pa3BefblBaTeNbHO-YAAPHbIA KOMNNEKC». Kpome AanbHo60MHOM
BUHTOBKW TaKol congar 6yaer MMeTb B CBOEM PaACMoOpPsIKEHUN KPO-
XOTHbI 6ecnUNoTHbIN CaMONETUK, CHabXatowWwuii 6oiLa TOYHON UH-
thopmaumenn o KapTMHe nons GUTBbI.

Bcé 310 He thaHTacTUKa. BCE 370 ye ecTb M aame 6bino onpobosa-
HO Ha y4eHusX. Bonpoc ToNbKO B TOM, B KaKMX BOMHAX U C Kem ByayT
cpaxatbCs 3TV cynepcongatbl. inn Ha cmeHy BOMHAM-NIOAAM NpuayT
BOMHbI-POBOTLI? B 3TOM TOXE HET HUYErO HEBO3MOXHOTO...

INVULNERABLE. ARMOUR

FOR GODS AND PEOPLE

Our forefathers needed to protect the body from being hit by weapons
since the very dawn of our civilization during the first clashes with hostile
tribes or fights with their tribesmen. Apparently, the pelts taken by a man
from some animal served as a primary amour.

The skin was turned around the body or just thrown  SKIN AND FABRIC

- buffalo skin was the best suited. The leather was ad-

on shoulders and hanging from behind it covered the
back. It was the way Heracles protected his mighty
body, moreover, it was impossible to pierce with con-
ventional weapons the skin of killed Nemean lion he
used fo cover himself.

. Heracles strefched the bow and released three
arrows one by one fo the lion but they sprang
back from its skin because it was as hard as
steel.

N.A. Kun. Greek Myths and Legends

The human imagination credited the most famous epic
heroes, favourites of Gods and people, with invulnera-
bility. It was the case of Siegfried from “The Song of the
Nibelungs” who bathed in the blood of dragon killed by
himself, it was also the case for Achilles who was dipped
by his mother, the goodness Thetis, to the miraculous
Styx.

For those who were noft so lucky enough to kill dragons
and share their beds with Gods" ambassadresses only
armours were left! The words “armours” and “mail” are
usually associated with metal, but indeed the primary
suits of armour spread among various peoples and used
by Greeks, Aztecs and Macedonians were made of mul-
tilayer fabric. Such armour weighing from 2 to 6 kg and
consisting of a great amount (from 5 to 30) of glued or
quilted fabric layers appeared as far back as in ancient
world and was used in battle-field up to the sixteenth
century. It goes without saying that it was unable fo stop
the direct hit of sword or spear, but was efficient enough
to protect from descending arrows as well as stones and
glancing hits. Such suits of armours were not costly and
were used by different militiamen who could not afford
the metallic mails. Another option for “non-metallic suits
of armour” was a leather one existed during many hun-
dreds of years and outlived the Middle Ages. The hard-
est and the thickest leather was chosen for coat of mail

ditionally hardened by cooking it in oil. The leather cui-
rass weighed more than 4 kg while the wholly assem-
bled leather suit of armours was about 15 kg. But such
a mail could not resist the arrows from arbalest and
hard-hitting bow without even mentioning the swords
and spears, although it could protect from a light court
sword or dagger puncture and even from pistol bullet
(descending).

IRON MEN

As soon as people learnt how to treat metals they start-
ed to shape the mail. The first copper mail was made in
Mesopotamia. If represented a set of metallic laminated
plates attached to leather clothes. Then the laminated
plates were made of bronze and later on of steel. Via the
last variant it gained the major popularity. The laminated
mail was used by Greek hoplites, Roman horsemen and
Scandinavian Vikings among others. The metallic plates
had numerous advantages, such as easy manufacturing
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since only small plate elements were to be forged, more-
over these elements could be made of hard alloy steel.
Due to a small size nothing could break inside and any-
one can hardly shear or pierce the hardened steel. Such
plates were fixed using “overlap”, the method preventing
the blade to penetrate under one of plates.

Despite of its simplicity, the plate proved to be the most
reliable one from the whole range of armours: it could be
damaged only by a bullet. But a grave disadvantage of the
laminated mail was its weight: there was almost a dou-
ble layer of plates that were rather thick because of the
steel fragility. The fully assembled knight armours of the
XV century was as heavy as “only” 25 kg while the lami-
nated mail that covered only breast, back and hips
weighed just a little bit less.

RINGS AND LORDS
o -By the way, Turin presented a mithril mail to
Bilbo, noted Gandalf. -| wonder, where is it?
-Mithril mail! - amazed Gimli. - In-
deed, itis a royal' gift!
J.R.R. Tolkien. The Lord of the Rings

The chainmail, metallic grid consisting of braided iron
rings used to protect from damages caused by cold steel
arms, rivaled with a laminated mail. Invented in the mid-
dle of the first millennium BC, the chainmail continuous-
ly evolved and by the end of the X century AC it was wide-
spread both in Europe and Asia. In order to manufacture
the chainmail some kilos of iron, a device for stretching
a wire and hundreds hours of routine operations to con-
vert the wire to rings and then fo braid the chainmail it-
self from the rings were required. Once fabricated such
an armour could serve almost for efernity: if it is dam-
aged it was sufficient to repair the chainmail with a hand-
ful of new rings. The weight of chainmail was relatively
small, 8 kg and it was impossible to shear it with a court
sword. However, the chainmail could be pierced by spear
and cut by a sword. Only the softest and the most forge-
able iron could be used to stretch a wire (the rings of
hard steel would broke and provide for a worse protec-
tion), that is why the chainmail could not serve as an ul-
timate mail. It could not withstand the cudgel and mace
hits. Moreover, the chainmail could be pierced by a spe-
cial arrow with a head in a form of a long needle able to
penetrate between the rings of the chainmail and seri-
ously injure a soldier.

. The arrow from the arbalest released via the bal-
istraria, pierced the silk coat, armours, chainmail,
leather shirt. The hit was as strong as a spear
puncture in course of the battle; Robert Artois
himself pulled out the arrow but in a few minutes
he crushed down to the mud without having un-
derstood why the skies suddenly turned to black.

Maurice Druon. The Lily and the Lion

INVINCIBLE ARMOUR

Count Robert of d'Artois was a real person who, just like
king Richard the Lion Heart, and many other knights of
medieval Europe, fell victim to the arrow of a crossbow.
But they, like no other person, were prepared fo battle,
and their armour cost a fortune. The purchase of the
whole set of armour was rather expensive, and not every
warrior could afford it. No wonder that knight's armour
was a very important and a highly treasured trophy.

. -l like your shield and armour. Let us discuss the
redemption.
-My weapon costs a fortune! | swear, it costs 500
gold coins! - Pompously exclaimed Grolph.
-This price is good enough, - agreed Ottar.
Valentin Ivanov. The Story of Ancient Years.

Armour was valued greatly. It could not be any other
way, because medieval European armies fought main-
ly with swords, spears, maces, pole axes. The most effi-
cient remote weapon was English longbow; most feared
by French, German and Scottish knights. Sometimes
they cut index and middle fingers from captive English
archers, in order to deprive them of ability fo use the
weapon.

However in the Middle Ages heavy knight was the mas-
ter of the battlefield but not an archer. The emergence of
stirrup that stabilised a rider in a saddle, that on the first
sight seemed fo be an insignificant innovation, turned
cavalry info the heavy striking force that infantry could
not withstand.

We still know little about specific methods of iron-clad
armour production. Obviously, armourers of the North-
ern Italy made certain progress in this field by the mid-
dle of the 15th century. Every craftsman who worked in
Milano made one particular part of the armour.

Iron-clad armour was made of bars of steel or chilled
iron; these bars were turned intfo flat plates manually
or by falling hammers. Then the plates were cut by tem-
plates on different parts of the future armour, and then
forged on the small anvils of various shapes. Cold ham-
mering was used fo shape the plate, although certain op-
erations, such as rolled edges, could be performed only
by hot forging. After all blanks were shaped properly, the
most difficult part of work (assembly and adjustment)
started. This phase was the most important, because, if
different parts did not match or overlap each other, the
main goal of armour would not be reached. It would not
protfect the knight, provide the necessary flexibility and
the freedom of movements, and dangerous gaps be-
tween parts of armour would emerge.

When assembly and adjustment was over, the item was
handed over to polishers, who cleaned and polished the
armour with abrasive water wheels. If the armour was
to be decorated with inlaid pattern, the item was hand-
ed over to engravers or jewelers, and when they finished
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the work, locksmith fixed the ready armour with loops,
fasteners and straps. Later, they fixed lining fo the inner
side of the armour and completed final assembly of the
armour.

The width of one and the same part of the armour could
be different. Breastplate not only was thicker than the
back part of cuirass, but its front part was thicker than
its side parts; the front part of the helmet, protecting the
top of the head was thicker than the part that covered
the back of the head. Surface hardness also varied a lot,
external part has always been much harder than the in-
ternal part.

The surface of armour was as hard as glass; it was very
difficult fo scratfch it with any material. Hardness pro-
tected the armour from a breakthrough. Hard, smooth,
rounded and polished armour surface was made to
parry and repel the heaviest attack. Axe, hammer or
sword however could break even iron-clad armour.
Depiction of the last period of a Hundred Years’ War
shows that even the arrows of English archers could not
break the armour of French warriors, because such ar-
mour was especially designed to resist archers’ attacks,
the arrows rebounded even if they shot from a close dis-
tance.

. Aylward strung an arrow, but his bowstring was
damp and the shaft rang loudly upon the shining
breast-plate and glanced off info the sea. Masters
struck the brazen head with a sword, but the blade
snapped without injuring the helmet, and an in-
stant later the bowman was stretched senseless
on the deck. The seamen shrank from this terri-
ble silent creature and huddled in the stern, all the
fight gone out of them.

Sir Nigel by Arthur Conan Doyle

HEAVY LOAD OF GREATNESS

English warriors would definitely be defeated in the bat-
tle against the French knight in armour, but for Sir Nigel
Loring managed fo overturn his opponent on the deck of
the ship. A knight wearing armour could nof rise himself,
and had to acknowledge his defeat. Could armour real-
ly be so heavy and uncomfortable? Despite the widely-
spread opinion, armour was made in such a way that it
was comfortable to wear and fight in it. As for the weight
of armour, at that time the armour was not heavier than
the English soldier’s kit during the First World War. Av-
erage weight estimated approximately 25 kg, and it did
not lie heavy on the shoulders, as it does on the shoul-
ders of the soldiers, but was evenly distributed on the
whole body.

British researcher Graham Askew together with spe-
cialists from Museum of Royal Armouries managed to
investigate this issue. While volunteers wearing armour
jog on a race track, scientists measured the level of ox-
ygen consumption, breath, heart rate, length of pace.



It was proven that while walking energy consumption in-
creased 2.3 times, and 1.9 times while jogging. Interest-
ing enough, that these characteristics are much higher,
than when the same weight is carried in a back pack. Sci-
entists concluded that legs are where the problem lies.
Heavy shield- iron jambart and boots weighed 7 or 8 kg,
with every step warrior had to rise, move them, repeat-
ing these movements over and over again. And the far-
ther from the centre of gravity lays the load, the more en-
ergy is consumed to move it. This is proven by historic
factors; starting from the sixteenth century, when the ar-
mour was gradually disappearing from battlefields, the
first thing to go was protection of shins, feet and thighs.
It is interesting to know that while usually with the
growth of load breath is getting deeper and faster, in this
case the changes were not the most optimal. Volunteers’
breath was not getting deeper, because iron corset that
tightens chest made them breathe very fast but not foo
deep. Probably such difficulties became one of the rea-
sons of well-known defeat of French knights in the Battle
of Agincourt. Attempting to reach English archers, who
stayed beside the everglade, knights had to dismount
and cross far distance walking on wet land, under the
storm of arrows, losing the precious energy with every
step.

UNDER GUNFIRE

It is thought that the reason of gradual disappearance
of armour starting from the middle of the sixteenth cen-
tury was the wide spread of fire arms that under certain
conditions could break even firm cuirasses. In this peri-
od the technology of armour production was enhanced
greatly, and even though the armour did not become the
bulk commodity, but was much more available. However
in the sixteenth century appeared the musket, the bul-
let of which could break armour from the distance of
200 meters. Nevertheless, the armour vanished not be-
cause of its irrelevance in confrontation with fire arm
(as the armour was not always broken). The thing was
that the armour went on being rather expensive as com-
pared to muskets and the complicacy of combat train-
ing. It was much easier to equip and send to battle a
number of gunners, than warriors in armour. Technol-
ogy and tactics of battle also changed. During the feu-
dal era the warrior was elite, and during the age of mus-
kets the life of a soldier did not cost a thing. It took years
of training to handle cold weapon, no Middle ages com-
mander would send his soldiers without shields against
shooting enemy. Another matter, peasants and fowns-
folk armed with primitive guns, the most important was
to teach them to stand under gunfire and shoot by order
(with the level of arms development point shooting was
out of question). That is why such infantry was sent to
battle with no regret. Besides, artillery development de-
manded maximum mobility of army.

Only during the First World War commanders returned
to the necessity fo protect private soldiers from bullets
and splinfers. Of the whole set of armour, iron helmet,
that protected ancient Assyrians was the first thing to
come back in use.

STRONG HEADS

Trench warfare made a solder's head a main aim for
an enemy: a soldier’s body was protected by a french
but solders still needed to stick out there heads out of
trenches. Besides, howitzer projectile splinters became
a major killing agent of defensive infantry. The hardest
metal helmets were not able to save people from bul-
lets, since a rifle bullet hitting a helmet (even without
making a hole in it) resulted in a severe neck injury. On
the other hand, a helmet could protect well from splin-
ters and impacts of different solid bodies flying fo bits
at shell explosions. Thus, a typical English helmet, which
looked like a hat or a shaving basin, was broad-rimmed.
Such a shallow helmet poorly protected a head of its
carrier from a front strike, but in case a bullet hit it, the
bullet was supposed to rebound from a head without
breaking a soldier’s neck. Its broad brims were an ex-

cellent protection from a strike from above, i.e. from a
shrapnel shell. The English estimated that their helmets
had prevented 12% of losses and 28% of the wound-
ed. The share of head injuries had been brought done
from 25% to 3%.

’ - Do you have a helmet?
-1 have no helmet.
-How is that?
Konstantin Simonov. The Alive and the Dead

At first, relying on the offensive, not defensive strate-
gy. the German army, ignored helmets. Later, however,
when Kaiser military experts realised the importance
of helmets the Germans undertook a most thorough re-
search, produced a significant number of helmets of dif-
ferent types and shapes, tested them at firing grounds
and drew up technical requirements for their shape,
metal thickness and weight. As a result, by the begin-
ning of 1916 a helmet was born in Hannover whose
protection qualities were recognised as the best by the
belligerents. For a long fime helmet Model M1916 was
one of the symbols of the German army and its image
was a decoration of military awards: the Wound Badge
and the Third Reich Medal. The German “steel helmet”
became a prototype for helmets of many armies, in-
cluding the Soviet Army and the UN Volunteer Military
Force.

BLAST FROM THE PAST

Numerous attempts during WW2 to create personal
protective armoured gear failed. All the designed ‘ar-
mour’ turned out fo be bulky, uncomfortable and inef-
fective and was quickly rejected. The first serial bullet-
proof vests were used in the second half of the twentieth
cenfury when American soldiers wore them during wars
in Korea and Vietnam. Like helmets, these vests were de-
signed fo protect, first of all, from splinters that accord-
ing to the statistics caused up to 80 per cent of losses.
Compared fo foday's standards the vests were quite im-
perfect but they allowed reducing casualties threefold.
Asarule, the first anti-bullet flak jackets had an old ‘tiled
structure, like lamellar armour, and consisted of relative-
ly small superposed armoured elements. The elements
were made of armour steel, aluminium, and titanium.
Sucha construction provided for sufficient flexibility but
had one significant drawback: when a bullet hit a vest,
there was still a possibility that the bullet could “dive” be-
tween the flakes. Therefore, designers had to think of
new complex constructions to fasten elements to each
other, devise special flat faces for extra superposing and
even place several layers of armoured shields. Lamel-
lar bullet-proof vests were rather bulky and heavy and
their production was also expensive. Nevertheless, this
engineering solution was the only construction of bullet-
proof vests up to the mid 1980s.

STRATEGY

A real revolution in their construction was made when
DuPont Company manufactured its well-known ar-
amid fiber Kevlar. The invention of this polymer, which
was characterised by the same strength properties but
was several times lighter than steel, made foreign bullet-
proof vest producers completely abandon steel plates.
Comfortable and relatively light Kevlar bullet-proof
vests, however, turned out to be vulnerable to bullets
with hard steel bullet cores. In Western countries civil,
police and army weapons use soft iron cores whereas
in Russia nearly all ammunition is equipped with hard
core. Kevlar is an excellent profection from soft iron
core bullets but is easily pierced with pointed steel ones.
Another disadvantage of the material is that when the
vest gets soaked, it reduces its bullet-resisting proper-
ties by nearly 40 per cent. Such polymer materials as
DYNEEMA created on the basis of high-modulus poly-
ethylene are not afraid of humidity, but they are very
sensitive to rises in temperature.

Moreover, impenetrability of a vest does not mean com-
plete safety of a soldier. Even if the armour is not broken,
the strike can cause a severe injury. In order to bring
down a so called blunt trauma different shock-absorb-
ing materials are used for bullet-proof vests, such as
polyethylene foam and even... thick felt.

Besides, stiff armoured elements in the vest construc-
tion cause one more problem. When hitting such a vest
hard core bullets crumble resulting in a large flow of
small pieces hurting hands, arms and neck. That is why
modern bullet-proof vest of high level of protection con-
tains so called ricochet-resistant layers of various con-
structions.

There are other problems, as well. A tight and rather
heavy vest should provide for ventilation. In Afghani-
stan where the air temperature was higher than 40°C
many soldiers would take off their flak jackets which
were not equipped with a climatic layer at those times.
Thus, many manufactures paid special attention to this
parameter. Some vests are equipped with electrical ven-
filation; there are vest designs with water cooling sys-
tems.

The most perfect vests are now used by fighters of differ-
ent assault teams that have to face an enemy equipped
with heavy automatic weapon. These jacketfs have ce-
ramics that contain aluminium oxide (corundum), sili-
con carbide (carborundum) or boron carbide. Ceramic
plates (usually monoblocks) are rather thick but they are
much lighter and harder than steel and are able to pro-
tect a man from strong hard core bullets, including ar-
mour-piercing bullets. Such a vest does not have a long
life, though. After 1-3 shots microcracks appear in the
ceramic plates and the next bullet striking in the defec-
tive block is capable of breaking through it. The Russian
government pays much attention fo the equipment of
soldiers and Special Forces of the Ministry of Internal
Affairs that serve to manage street marches and rallies.

BETHE POWER WITH YOU!

Judging by reports of the manufactures of individual
defence systems and forecasts of military experts, sol-
dier's protective equipment is transforming into the
Darth Vader's armour, a Star Wars character. It is wide-
ly known that his armour served as a portable life sup-
porting system that the leader of the Dark Forces was
forced to wear to make up for the consequences of a se-
vere injury. Apart from the protective means, this com-
bat gear kit of the soldier of the new millennium includes
a personal communication system, an aiming system
and many other devices transforming an infantryman
into an intellectual reconnaissance and assault system.
Except for a long-range rifle, such a soldier will have at
his disposal a tiny robot plane that will update the soldier
with the information from a battlefield.

And this is not fantasy! All this equipment already exists
and has been tested during exercises. The only question
is in what wars and against whom will these supersol-
diers fight? Or will robot fighters take human soldiers'
place? This is also quite probable.
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PEKOPAHbLIN MAKC-2011
SABEPLLINA CBOKO PABOTY

tO6uneiiHbi 10-i1 MexayHapoaHblii aBMALMOHHO-KOCMUYecKuid canoH MAKC-2011,
NPOXOAMBLUMI C 16 NO 21 aBrycTa B NOAMOCKOBHOM ropofe XyKOoBCKOM, 3aBepLiun

CBO0 paboTy C pEKOPAHLIMM NOKa3aTeNAMU.

TpaanuunonHo MAKC nocetun lNpepacepatens Mpasutensctea Poc-
cuinckon ®Pepepaunn Bnagumup MyTtuH. B ero npucytctBumn Kpyn-
HEMWMUMM YYacTHUKAMKU oTpacau 6biin NoANUCaHbl [OKYMEHTbI,
cpeau KoTopbix — cornawenus [ocyaapcTBeHHOW Kopnopauuu
«PocTtexHonorum» ¢ OAO «OAK», komnaHunen «bouHr», a Takxe
dhpaHxuy3ckon rpynnoi «CadpaH», HOCALWME CTpATErMYECKNIA Xa-
pakTtep. Bcero we yyactHukamm MAKC-2011 6bin 3aKn04EH psg
CAENOK, BKIYALWMX ONLUOHbI, COTrNaleHnsa U NPOTOKONbl O Ha-
MepeHUax, CymMMapHasi CTOMMOCTb KOTOPbIX OLeHuBaetcs Gonee
yem B $16 mapg. ITo ABAAETCA PEKOPAHLIM NOKA3aTENEM U Cylie-
CTBEHHO NPEBOCXOAUT OOBEM CAENOK, 3aKMOYEHHBIX HA Npefbl-
aywmx CanoHax.

PocT uncna y4acTHUKOB MeponpusTUs CBUAETENLCTBYET O 60/bLIOM
noTeHUMane poccuincKoro pbiHKa, B TOM Yuncie 06 UHTEPECe K HeMy
CO CTOPOHbI BEAYLMX MUPOBbLIX NpousBoauTeneil. B pabore MAKC-
2011 npuHANM aKTUBHOE y4acTve YneHbl Npasutenscrtea Poccuinckom
depepayuun, pyKoBoauTenU deepanbHbIX MUHUCTEPCTB, CAYKO,
areHTCTB 1 BEAOMCTB, npeactasutenm CMW, reHepanbHbie 1 rnaBHble
KOHCTPYKTOPbI aBMaLMOHHON U KOCMWUYECKON TEXHWKWU, PYKOBOAW-
TeNn UHTErpnpoBaHHbIX cTpykTyp, HUW, OKB, 3aBofoB 1 BegomcTs
POCCUIACKMX PEFMOHOB, @ TAKKe MHOTOYUCIEHHbIE OduLManbHble fe-
nerauum 3apybexHbIX CTpaH.

B Canone 2011 ropa npuHanu yyactue 842 opraHusauum n Komna-
HUK, npeacTasnaowme 40 ctpaH, B TOM yncne 220 MHOCTPaHHbIX IKC-
noHeHToB. «Poccuinckas akcnosuymsa Ha MAKC rog ot roaa passuBa-
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eTca u pacwmpsaerca. CeroaHs 3necb NpeAcTaBneH Lenblii psAA HOBbIX
MOJeNei COBpeMEHHbIX rpaXAaHCKMUX U BOEHHbIX CAMONETOB, 06pas-
LLOB KOCMWUYECKOMN TEXHWKWU»,— NOAYEPKHYN B CBOEW NPUBETCTBEHHOW
peuu Bnagumup MyTuH. IKCNo3uLmum Bbinm pa3BEpHyTLI HA NOLWAAM
6onee 150 000 M2, BKIOYAS 3aKPbITbiE NABUABOHBI, 06Was NOWaLb
3KCMO3MLUMI KOTOPbIX cocTaBuna 30 000 m2.

HecmoTps Ha CnoxHble norofHble ycnoBus, MexBeAOMCTBeH-
HaA KOHTpoNbHas Komuccus u [upekuuna no nonéram OIYM «1NN
um. M. M. TpomoBa» obecneynnu apKyto U HaCbILLEeHHYI AeMOHCTpa-
umoHHyto nporpammy MAKC-2011, B KOTOpOW MpUHAAM ydacTue
102 netatenbHbix annapata. Cpean oTeyecTBeHHbIX HOBUHOK Cano-
Ha: uctpebutens nAToro nokonewus T-50, cpegHemMarucTpanbHbIi
nanHep Ty-204CM, Beptonétel Mun-38 ¢ gBuratensiMm pocCUMincKoro
npoussoacTtea, Mu-34C1, Mn-26T2. B ctatyce cepuitHoro camonéra
6b1n1 npoaemMoHcTpupoBaH Sukhoi Superjet 100. MakeT nepcneKkTuB-
Horo guratens MN[-14 nokasaH O6beAMHEHHON aBMACTPOUTENLHOA
Kopnopauuein. MiHTepec cneunancToB TaKKe BbI3BaNW KpynHenLwni
B MMpe naccaxupckuin camonét Airbus A380 n HoBeWwwWIA AanbHe-
MarucTpanbHbli nanHep Boeing 787, Bnepsble NpeAcTaBfieHHble
Ha MAKC.

Ha cratyeckoit ctosHKe obuien niowaabo 104000 m? 6bin npeg-
cTaBnieH 241 netatenibHbIA annapar.

l'op ot roga MAKC coBepLueHCTBYETCA W KaKk NiolajKka Ana 4enoso-
ro o6LeHus, 3aKI0YEHUsA CAENOK, NPOBEAEHNUS Npe3eHTauuii 1 ne-
peroBopoB.



CKOTT XonnaHa, pyKoBoauTenb 3kcno3mumm Rolls-Royce Ha MAKC-
2011, otmetun: «HecomHeHHo, CanoH cTaHoOBWTCA BCE Gonblue u
6onble. B nocneaHue rogbl 3Ha4MTENbHO YNyYLIMAACS OPraHWU3aLms.
A mory cpaBHuTb ¢ CanoHoMm, NPOXOAMBLUMM YeTbipe roAa Hasaj,—
0YeBWAHO, YTO OpraHW3aTopbl CTann AEeNCTBOBATb 3HAYUTENbHO -
(heKTMBHee. A C yiyylleHnem opraHu3anmnmy Bbille CTano v Kavyectso
npeacTaBneHHbIX IKCNO3ULUN».

Y4yaCTHMKM BbICTaBKWM OpraHvu3oBanu 41 meponpuaTre KOHrpecc-
HOro TUNa, BK/IYAA HAYYHO-TEXHUYECKME U HAYUYHO-NIPAKTUYeCKue
KOH(epeHUMn, ceMUHapbl 1 Kpyrable CTofbl, 4acTb U3 KOTOPbIX —
C yyactmem MemayHapoAHbIX KomnaHnuin. Okono 30 meponpuaTui
6binn BKNOYeHbl B otduyuanbHyio nporpammy MAKC, octanbHble
peanu3oBaHbl B pamKax canoHa MuHuctepcTsom TpaHcnopta Poc-
cun u Mpasutenbcteom Mocksbl, OAO «BepTonértsl Poccun» u Es-
pONEeNCKNMM KOCMUYECKMM areHTCTBoM. CocToanuch 42 npeseHTa-
LMK pa3AMyYHbIX MPOEKTOB M NporpamMmm B 061acTy aBMacTpoeHUs,
UcTopuK aBMaLmmn 1 obliecTBeHHbIX HayK. MpoBeaeHo 29 npecc-
KoHdepeHuuUin u npecc-6pndunHros. PaboTy BbICTaBKM OCBeLLanu
3507 }ypHanucToB u3 848 poccuinckux u 3apybexHbix CMU. O6Lee
KONMYecTBO oL ManbHbiX MEPONPUATUIA, BOLLEALINX B NPOrpammy
CanoHa, npesbicuno 50. TpaguuroHHo B pamkax MAKC 6bin npoBe-
AEH «[leHb MOCKBbI».

CanoH 2011 roza NpuBNEK OFPOMHBbIA MHTEPEC KaK npodeccnoHa-
N0B, TaK U nio6utenein aBmauyuu. Mo yTOYHEHHBIM AaHHbIM, 0bllee
KONMYeCTBO NOCeTUTeNEN MePONpPUATAA B 3TOM roay NpeBbICUIO OT-

EXHIBITIONS

MeTKy 550 000 4YenoBek. B nepBbie TpY AHA Ha BbICTaBKe NOObLIBANM
110 000 cneuuanuctos — 3ta uudpa crana abconoTHbIM PEKOPAOM
no cpaBHeHuto ¢ npegpiaywumn CanoHamum.

Ocoboe BHMMaHMe 6bino yaeneHo obecneyeHunio 6esonacHoctn Ca-
noHa. K npoBefieHNto aHTUTEPPOPUCTUHECKUX MEPONPUATUIA, OXPaHe
06L4eCTBEHHOIO MOPAAKA U PETYNINMPOBAHMIO JOPOMHOTO ABMKEHUS
Ha Tepputopun JINW nm. TpomoBa v ropoackoro okpyra XykoBcko-
ro B nepuog nposeaeHns MAKC-2011 exxeaHeBHO 6bifo NPUBNEYEHO
6onee 4000 COTPYAHMKOB OPraHOB BHYTPEHHUX Aefl, BOEHHOCYXa-
wmx BHyTpeHHux Boiick MBJ, Poccun, MYC 1 paBoTHUKOB YaCTHbIX
OXPaHHbIX NPeAnpUATAIA N BEAOMCTBEHHOI OXPaHbl.

[ns ypo6crea rocteit CanoHa 6bina pa3BEpHyTa CeTb 061L,eCTBEHHOIO
nuUTaHWA, HacYnUTbiBaBLWasn 6 pectopaHoB, 70 TOYEK PO3HUYHOM TOP-
rosin 1 170 To4eK ApMapOYHON TOProBAX.

[loctaBKa roctei 1 y4acTHUKOB CanoHa Ha TeppUTOPUIO BbICTABOYHO-
ro Komnaekca npoussogunacb 'Yl naccaxunpckoro TpaHcnopta Mo-
CKOBCKOM o6nactm MocTpaHcaBTo u KomnaHuu Citroén, oduumans-
Horo naptHepa MAKC-2011.

WHbpacTtpykTypa TpaHCNOPTHO-BbICTABOYHOTO KOMMNeKca «Poccusy»,
cylecTBeHHo 06HOBNEHHAA B cpaBHeHun ¢ MAKC-2009, no3sonuna
nposectyt CanoH Ha BbICOKOM TEXHUYECKOM ypOBHe. B aanbHenwem
Ha TeppuTOpMM KOMMNNEKca NnaHupyeTcsa opraHusauusa paga Bbl-
cTaBoK. Cneayolwmnm KpynHbiM cobbiTnem cTaHeT 2-in MexayHapoa-
HbIli hOpyM «TeXHONOTUM B MALMHOCTPOEHMUM», KOTOPbLIN NPONAET
¢ 27 mioHa no 1 nona 2012 ropa.
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ABNALMNOHHO-KOCMUNYECKAA MPOMbILWLJTIEHHOCTb

Cepreit Tkauyk

N LUEAOTO MUPA MAJTO

3anopoxCcKMe Npoun3BOANTEN iBUraTeNE He OCTAaHABAMBAIOTCA Ha TPAANLMOHHbIX
PbIHKaX CObITa, HAX0AA HAEXHbIX NAPTHEPOB Ha BCEX KOHTUHEHTAX.

AO «Motop Cuy», OCHOBHOW NOCTaBLUMK aBUALMOHHbLIX ABWratenemn
[N BCEX TUMOB JleTaTe/bHbIX annapartoBs, KCN/yaTUpyemblX Ha NOCT-
COBETCKOM MNPOCTPAHCTBE, HE OrpaHuWyMBaeTca reorpaduen cTpaH
CHI, crapartenbHO BbIBOAA CBOK BbICOKOTEXHOMOMMYECKYID NPOAYK-
LMI0 HA PbIHKM apyrux cTpaH. CerofHA 3anopoMCKas TeXHWKa BOC-
TpeboBaHa 1 MMeeT BCE BO3PACTAIOLLMIA CMPOC NMPAKTUYECKU BO BCEM
Mupe. KTO-TO CKaXXeT, 4To B NepeyHe 3TX AepHaB NPeBanvpyioT TaK Ha-
3blBaeMble CTPaHbl TPETLErO MMPaA, BOCMPUHMMAEMbIe KaK pa3BuBato-
Wwmeca. Ho 3o noxHoe cyxpeHve. BuepaliHve ayTcaiaepsl cerogHs
CTPEMUTENIBHO «HAKAUYMBAIOT MbILULbI» U JEMOHCTPUPYIOT Yyaeca 3Ko-
HOMMYECKOro pocTa Ha hoHe 0BpaTHbIX TEHAEHLWIA Camopa3pyLLIeHUs
aMepuKaHCKoM (MHAHCOBO-BANIOTHOM CUCTEMbIl, NOACTErBAIOLLErO
aHanorunyHble npoueccol B EBpone. CnpaBeanvBoCTV paamn HYXHO CKa-
3atb, yto CLUA 1 nx catennutbl 3a NocneAHNe NoNBeKa IMXopagnio He-

Bctpeua Mpe3ngerta AO «MoTtop Cnu» Bauecnasa borycnaesa c rocnoguHom
Ma Fuan Mpeaceaatenem Coseta gvpekTtopoB «AVIC International Holding
Corporation»

Meeting of Vyacheslav Boguslaev, President of Motor Sich, and Ma Fuan,
Chairman of the Board of AVIC International Holding Corporation
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OJHOKPATHO, HO B YaCTX NPOM3BOACTBA «YMHOWM» TEXHUKN OHW BCeraa
yMen CoBparth CUNbl B KyaK, KOHCONMAMPOBATLCS W, HECMOTPS Ha KpU-
31CHbIE ABNEHNS, He OCTaHaBAMBaTb Pa3paboTKy 1 NPOKU3BOACTBO, 3a-
MONOHssA CBOEN NPOAYKLMEN BCe Kateropuu ctpaH. M atomy, 6esycnos-
HO, CNIeflyeT MOYYUTLCSA, HaLLYMbIBAA NOAXOAbl K COGMPaHMIO B eanHbIi
YM3HECNOCOOHbI KOMMNIEKC OCKOMKOB COBETCKOM CUCTEMbI aBUALIMOH-
HOI NpOMbILLNEHHOCTU. ToNbKo obecnedyeHre 6e3ycNoBHOrO eanHCTBA
1 KOHCONMMAALMA UMEIOLLUXCA HA MOCTCOBETCKOM NPOCTPaHCTBE pecyp-
COB MO3BOJIAT HAa PaBHbIX KOHKYPUPOBATH C 3yGpamu MUPOBOIA aBUaLy-
OHHOM NpoMbILWeHHOCTU. OfHAKo, HECMOTPA Ha NMOHMMaHWe becnep-
CMEKTUBHOCTV Pa3fenbHOro CyLeCTBOBaHUA NPeAnpUATUA HeKoraa
eamHoro komnnekca Cosetckoro Coto3a, Aanblle pa3roBOpoB feNo He
uaér. CosgaHa O6beanHéHHan aBmuacTpoutenbHas kopnopauus (OAK),
KOTOpas Ha 0CHOBE A0NTOCPOYHOrO NAaHMPOBAHUA NPON3BOACTBEHHOW
AeATeNbHOCTY BXOAALMX B HEE NPeAnpPUATUIA JOMKHA YETKO OTBETUTbL
Ha BOMPOChI: YTO BbINYCKATb, B KAKMX 06bEMAX M NPU UCMONL30BAHNN
KaKux pecypcos. He BaaBasch B NoapobHOCTH, 0YeBMaHa Hecnocob-
HOCTb HOBOSAIBNIEHHBIX Y/HOBHUKOB 1 MEHeKepOoB OTAENNUTb 3EpHa OT
nnesen. A Bpems UAET, 1 04eHb CKOPO OTKPbITbIE ANs HAC eLE CeroaHs
CEermeHTbl pblHKa CTaHyT HeoCTyNHbI. W Torga TouHo He Npuagrca pac-
CY/ATb O MEXAYHAPOAHOM pa3AeneHnn Tpyaa U mecte B HEM poccui-
CKOro aBmanpoma.

Mexxay Tem, 3a CYET aKTUBM3ALMM HAYHHO-TEXHUYECKOTO COTPYAHNYECTBA
MYTEM CHATUA UCKYCCTBEHHbIX 6apbepoB Ha MyTY POCCUMNCKO-YKPAUHCKO
KoomMepaumm MOXHO 6bi10 Bbl 3HAYMTENBHO HAPACTUTL TEMIbI MPOW3-
BOACTBA FPaXAAHCKOW aBUALMOHHOW TEXHWKM, HE UMEIOLLMX aHANIoroB
TPaHCMOPTHIUKOB, 6OEBbIX BEPTONETOB. AHaNM3 NOKa3blBaET, YTo Mo Lie-
NIOMY PAZY NO3ULNIA 3TON TEXHUKON MOXHO ObIN0 6bl HACKITUTL HE TONBKO
BCE NOCTCOBETCKOE NPOCTPAHCTBO, HO 1 3aHATb PAL PbIHKOB, MOKA TEXHU-
YeCKM HENOABNACTHbIX OCHOBHbIM MUPOBBIM NPOW3BOAUTENAM.

[oKka B cuMCTeMe POCCMICKOTO aBManpoma MAET NpoLecc packayumBa-
HWSA, OCHOBHOW MOCTAaBLUMK CUIOBbIX YCTAaHOBOK AN Hero — AO «Motop
Cny» — CaMOCTOATENBHO paclMpsAeT reorpadmio CBOEro NpUCYTCTBYS.
M He BaXHO, CKOMbKO 3TUX CTpaH. BaxHee moaxoapl, HA OCHOBE KOTO-
pbIX 3anNOpPOXLbl BbICTPAUBAIOT JONTOCPOYHOE COTPYAHMYECTBO C WHO-
CTPaHHbIMM NapTHEPamu. PaccMOTpUM ero Ha HEeCKONbKMX NOKa3aTeslb-
HbIX MPUMepax.

AO «Motop Cry» 1 ero 0CHOBHbIE NapTHEPbI PACLLKPAIOT COTPYAHNYECTBO
¢ Kuraiickoit HapogaHoii Pecny6nvkoli B aBUaLMOHHOM ABUraTenecTpoe-
Huu. Teorpaduyeckoe paccTosHne 1 pasHOCTb KyNbTyp HE MELLAtoT cre-
LManucTam roBopuTb Ha OHOM TEXHUYECKOM A3bIKe, PYKOBOACTBOBATH-
CA NPUHLMMNOM HafEXHOCTW 1 NpescKasyeMoCcT BO B3aUMOLENCTBUM C
KOHTpareHTamu — NocTaBLLVKaMu KomnnekTytolmx (101 npeanpustie) u
marepuranos (96 npeanpuaTUie), 3aKasumKamm U PEMOHTHUKaMU. VIMeH-
HO 3TOT NPUHLMM, @ TAKKE KPEAO NPEANPUATUA «BEPHOCTb TPAZULMUAMY
HEM3MEHHO AepaT nnaHKy TpeGoBaTeNbHOCTM K cammm cebe Ha o4YeHb
BbICOKOM YPOBHE.

CeroaHa pyKoBOAWTENN 3aMOPOKCKOro NPeanpUATAS OTMEYaroT ycnelw-
HOCTb coTpyaHuyecTa ¢ KHP 1 BecbMa ya0BNeTBOPEHbI BbICOKMM YPOB-
HeM AUCLMMNANHBI B 3TUX OTHOLLIEHUsAX. W 310 0bbAcHUMO: B KuTae 3Kc-
NAyaTMpyeTca noyT ThiCvya BEPTONETHLIX M CAMONETHLIX ABWratenei
aecsatka moandukaumin. Ha Beptonérax Mu-17, Mu-171, Ka-28 n Ka-32C
3KCNNyaTMpytoTca TypbosanbHble fgurateny TB3-117 BMecTe €O BCMOMO-



rarenbHbiMu asurarensamm AU-9 unn AMN-9B, a
TaKKe TypbosanbHble Asuratenn BK-2500 Bme-
cte co BcnomorarensHoimu Al-9B (Mu-17).
Typ6oBanbHble Asuratenn [-136 3kcnnyaru-
pytotca Ha Beptonérax Mu-26T. Ha camoné-
Tax fIK-42 3KcnayaTupyioTcs TypbopeaKTUBHble
ABYXKOHTYpHble Asuratenu [-36. Kutanckue
y4eBHO-TPEHUPOBOUHblE camonéTbl K-8) ocHa-
LeHbl TypOOPEaKTUBHBIMU [IBYXKOHTYPHbIMU
agurarenamm AU-25TJTK.

Ha 6ase asurarens AM-24 kutaiickas Komna-
Hua Dongan Engine Manufactuting Company
paspaborana asurarens W)-5, KOTopblid 6bin
ceptnduumpoBaH B 1977 rogy 1 B pasanyHbix
MoaMdMKaLMAX BbINyCKAeTCA A0 HacTosLlero
Bpemenn. [leuratenn WJ-5 ycranasnmsatotcs
Ha camonétbl Y-7 1 Y-7H, co3paHHble KUTancKom
KomnaHuei Xian Aircraft Company Ha 6a3e ca-
monétoB AHTK «AHTOHOB» AH-24 n AH-26,
M Ha camonét-amhuéuto SH-5, co3aaHHbilii
KomnaHwuen Harbin Aircraft Manufacturing Cor-
poration.

Ha 6a3e gsuratens Al-20 KuTtaicKoi Komna-
Hueii South Aero-Engine Company pa3pa6oTaH
asurarens WJ-6, kotopblii 6bin ceptuduLmpo-
BaH B 1977 rogy 1 B pa3finyHbIX MOAMMUKALMAX
BbINYCKAETCA A0 HACTOALLEro BpemeHu. fipura-
Tenn WJ-6 ycraHaBAMBaloTCA Ha CaMonéTbl ce-
MeiicTBa Y-8, co3aHHble KUTANCKOWM KoMNaHw-
eit Shaanxi Aircraft Company Ha 6a3e camoné-
T0B AHTK «AHTOHOB» AH-12BK.
YKpauHCKo-KuTalickasa Koonepauus B ob6na-
CTW aBMaaBUraTenecTpoeHuns, BMpoyem,
He CTOWT Ha MecTe, NPOLOMKan ANHAMUYHO pas3-
BMBATbCs, 06pacTas HOBbIMU NEPCMEKTUBHBIMM
1 B3aMMOBBIrOfiHbIMM NpoeKTamu. Tak, B CTa-
OV peanu3auny HaxoauTCA NPOEKT NPAMbIX
NOCTaBOK W peMoHTa apuratenei TB3-117BM,
BK-2500 1 A-9B.

[lepcneKTMBHbLIM  ABAAETCA  3aK/lyeHue
HOBbIX KOHTPAKTOB Ha MOCTAaBKW JBurarenen
AN-25TJIK Ha nepuog ¢ 2010 no 2015 roa
B COOTBETCTBMM € MemopaHaymom oT 16 okTs-
6ps 2009 roga.

OpHOM 13 BaHeMWux hopm COTPyAHUYeCTBa
AO «Mortop Cunu» ¢ Kurarickon HapogHoit Pecny-
6MKOV ABNAETCA COBMECTHOE 3aBepLUEHIe NET-
HbIX MUCMbITaHWA camonéTa L-15 ¢ aBurarenamu
AN-222-250 n AN-222K-25 (6e3 dopcarHoin
Kamepbl). HyHO HaMOMHWUTb, 4TO NEPBbIA NONET
camonéra L-15 c¢ paguratenamm AW-222-250
¢ hopcaxkHoW Kamepon 1 perympyembiM Bce-
PEXUMHBIM COMMOM COCTOANCA 26 OKTABPA
2010 ropa. B nnaHax 3anopoxues — nocraBka
yKa3aHHbIX MmoaudU1KaLmin MOTOPOB, CO3AaBae-
MbIX N0 TEXHUYECKUM TPEBOBaHMAM KUTaLEeB,
1 X flanbHelillee COBMeCTHOe NPOM3BOACTBO U
obecneyeHue KcnyaTaLmum.

CepbEé3sHble NepcneKTBbI €CTb 1Y COTPYAHNYE-
ctBa ¢ HAW KHP no oueHke BO3MOXHOCTY Npu-
MeHeHWA B npoekTax BIA cemeiicta mano-
pasmepHbIx TypOOPeaKTUBHbLIX OAHOBANbHbBIX

NBYXKOHTYPHbIX ABuratenent MC-400 co BCTpo-
€HHbIM 3/1eKTporeHeparopom (Tara Ha MaKcu-
ManbHOM pexume — 400 Krc).

Llenbivi psp asuratenen AO «Motop Cuux» npeg-
naraet gna coBmecTHbIx npoekTos ¢ KHP. Tak,
L|enecoobpasHbIMI NPEACTaBSIOTCA COBMECT-
Hble C KuTaiuamu paboTbl MO CO3AaHWI0 MO-
andukaumin - auratens  TB3-117BMA-CBM1
(MowHoCTb Ha B3NETHOM pexume 2500 1. ¢.),
aAaNTMPOBaHHbLIX K YCNOBUAM NPUMEHEHMA
Ha camonérax cemencte Y-7 u MA-60. 3
e ABUratenn B NepcrnektMBe MOryT ycnelw-
HO NMPUMEHATLCA Ha camonéte Y-7H, co3pax-
HOM Ha 6ase AH-26. CooTBeTCTBYIOLLME PACYE-
Tbl MO OCHOBHbIM MapameTpam 3Kcnjyatauum
OCHALLEHHOrO 3TVMM ABUraTeNSMU KUTAMCKOro
CaMONETA YKe BbINOMHEHbI.

MpopbiBHAs MoAMdMKauMA 3TOro moTtopa —
TB3-117BMA-CBM1B — Takke MOMeT ObiTb
MCNoNb30BaHa ANA pemoTopu3auuy 3KCnnya-
Tupyembix B KHP Bepronétos, a Tawke ana
OCHallleHns pa3pabarbiBaemoro Komnaxwien
Avicopter MHoroueneBoro BepTonéra co B3n&T-
HOW mMaccol 10 TOHH. [Insi HOBbIX BUHTOKPbIbIX
MaLUMH TOW e KWUTANCKON KOMMAaHUU MOXET
ObiTb MONE3eH APYroi NPOPbLIBHOM NPOAYKT 3a-
nopoxues — asurarens MC-500B ¢ ogHoBanb-
HbIM  ra3oreHepaTopoM, OAHOCTyNeHYaTbiM
LeHTPOOEKHBIM  KOMMPECCOPOM, CBOBOAHOM
TYPOUHO 11 BCTPOEHHbBIM PEAYKTOPOM.

Bmecte ¢ Tem ycnexu npeanpustus «Motop
Cny» Ha «BOCTOYHOM (DPOHTE», AOCTUrHYTblE
CBOMMM CUNaMK, CErofHs Kak HUKoraa Tpeby-
10T rocyaapcTBeHHoN noanepxxun. HapabotaH-
HblA COBMECTHbIN Hay4HbIA U NPOU3BOACTBEH-
HbIi MOTeHUMan HeobXoaMMO MNoAAepHKaTb
B 4aCTW YCTAHOBKM 3aNOPOMCKUX JBuraTenen
Ha BIM/A kutainckoro npoussoactea. Focyaap-
CTBO MOr/I0 6bl OKa3aThb OLLYTVMYIO MOAAEPHKY
NPOABMKEHMIO CaMONETHBIX (TYpOOBUHTOBbIX

AEROSPACE INDUSRTY

1 TPA[]) 1 BepTONETHbIX ABUraTeNeil Ha KuTait-
CKMIA PbIHOK.

Bnpouem, BaxHelllee HanpasieHue MoOA-
JEPKKM KacaeTcs obecneyeHus npoekta
«Al-222-250» HEOOXOAMMBIMM FOCYAAPCTBEH-
HbIMM pecypcamu, 0Co6eHHO B YacTV NOCTABOK.
HemanoBaxHoM Takke ABAAETCA NOMOLLb B CO-
XpaHeHWUW NpaB WHTENNEeKTyanbHOW COBCTBEH-
HOCTW Ha rnaBHble YacTu ABUraTens, Yto, Heco-
MHEHHO, Y4YUTbIBAET HAaLMOHaNbHbIE NHTEPeCHI
YKpauHbl 1 MHTepechbl TOBapONpPON3BOAUTENEN.
Hapagy ¢ HapalwmBaHnem KoonepawmoHHbIX
cBsi3eit No pa3paboTke W CepUMHOMY Npous-
BO/CTBY TEXHVKM HOBOIO MOKONEHWs CO CBOU-
MU BAVKHEBOCTOUHBIMM U @3MaTCKUMM MapT-
HEpamn  3anopoXLbl BCEPbE3  HamepeHbl
0CBamBaTb PbIHKKU CTpaH JlaTuHcKo Amepu-
Kn. AO «MoTop Cuyx» gocturno Gonblumx ycne-
XOB B YaCTW MOAEPHM3aLMN IKCMNYaTVPYEMbIX
B 3TOM pernoHe camonéros. Tak, natmHoame-
PUKaHLAM MPeANoXeHO NPOBECTU MOAEPHU-
3aumio camonétoB AH-32 3a CYET YCTaHOBKU
Ha HKUX HOBOTO obopynoBaHUs U ABWraTenen
AU-20, B pe3ynbTate KOTOpPOR GyayT yayuuie-
Hbl NETHO-TEXHNYECKME XapaKTePUCTUKK 3TUX
MaLUMH W CYLLeCTBEHHO NPOANIEH CPOK UX 3KC-
nnyaraumu. «Motop Cuu» rotoB nocTasnATb
cunoBble ycTaHoBKK B MMepy, Konym6uio u Hu-
Kaparya. Pa6ota no mogepHum3auuu 105 camo-
NéToB AH-32 yike Beaétcs ¢ Vinanen.

Kpome Toro, B naTMHOaMepPUKaHCKUX CTPaHax
BECbMa LUMPOKN PbIHOYHbIE NEePCNeKTVBbI HO-
BOro BepTonétHoro asurarens TB3-117BMA-
CB1B paspaborkn Kb «Motop Cuu», npeaHa-
3HAYeHHOro /1A PEMOTOPM3ALIMM BUHTOKPbINbIX
MaLunH cemeincrtea Mu-8/Mu-17. HoBbii aBura-
Tenb NOAAEPHMBAET MOLLHOCTb Ha 3HAYUTENb-
HO 6OMbLUMX BbICOTax NoNéTa U obecneynsa-
€T HafEKHyIo paboTy Npu 60MbLIKX 3HAYEHUAX
Temneparypbl HaPYHOro BO3AyXa.

Tenno3aHepreTU4YeCKMNii KOMNNEKC 31eKTPUYECKON MOLWHOCTbIO 24 MBT, Ha 6a3e yeTbipex ra3zoTypOUHHbIX
YCTaHOBOK MowHocTblo 6 MBT, nponsBoacTea AO «MoTtop Cuu»
24-MW Heat and Power System Based on Four 6-MW Gas Turbines by Motor Sich

P
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OTaenbHOro BHUMAHMA 3aCNyKVBaAET 3Hepre-
TUYeCKas TeMaTuKa NpPeanpusaTAs, a UMEHHO,
camas 3 dheKTMBHAA HA CEroAHAWHWA AeHb
TexHonorusa GTL nepepaboTku cnaHLEeBoro,
MPUPOAHOrO W MOMYTHOrO rasa B CUHTETUYeE-
CKMe NPOAYKTbl U CUHTETUYECKOE MOTOpPHOE
TONNMBO. YHVKaNbHasi TEXHONOMMA, peanuso-
BaHHasA B KOHCTPYKUMM KOMMMEKca, pellaer
npo6iemy O4YMCTKM, OCYLIKU U nepepaboTKu
rasa B MOBUNbHBIX GI0YHO-MOAY/BHBIX KOM-
nnekcax (BMK), cBoero poaa nepeaBUKHbIX
rasonepepabatbiBatolx 3asogax (M3) —
B CUHTE3 HedTb 1 B CUHTETUYECKOE TONAMBO
no GTL-TexHonornn. OCoBEHHOCTbIO TEXHONO-
rMn, NpeanaraeMon POCCUACKOW «A0YKOM»
AO «Motop Cuu» — KomnaHuein «PeHdopc —
HoBble TexHonorum»,— ABNAETCA BO3MOX-
HOCTb pa3meLLeHNsi KOMMIEKCOB MO UCMOMb30-
BaHWIO NMPUPOAHOrO U NOMYTHOrO HedTAHOro
rasa ([THF) HenocpeACTBEHHO HA MECTOPOX-
[leHVsX, B MecTax A00blun NpUpPOAHOro 1 no-
MyTHOTO HebTAHOTO rasa UaKM B MecTax Cxura-
HUA nonyTHoro HedTAHOro rasa. Komnnekcol
TaK¥Ke MOryT ObITb pasmellieHbl Ha HedTenepe-
pabartbiBalolUx 1 rasonepepabartbiBatoLX
3aBofax.

JHepreTMyeCcKon 0CHOBOWM KOMM/EKCa ABNAIOT-
€A ra30TypOUHHbIE 3NEKTPOCTAHLIMM NPOU3BOA-
crBa AO «Motop Cuu». lMpeanpuatve umeer
OFPOMHbI/ OMbIT MO NPOU3BOACTBY 3NEKTPO-
CTaHUWiA, paboTaroLmx, B TOM Yncie, Ha NonyT-
HOM HethTsHOM rase: 3a 6onee yem 30-NeTHUIA
NepuoA 3anopoLbl NOCTaBMAM 3aKa3uMKam
6onee 3000 eaMHML, ra3oTypOMHHBIX 3MeK-
TpocTaHuui. B 3aBMcMmocTM OT pacnonarae-
MbIX 06bEMOB rasa, NoTpebHOCTU B TENIOBO
N 3NEKTPUYECKON 3HEeprin Ha HedTAHbIX U ra-

ABNALUNOHHO-KOCMUNYECKAA NMPOMbILLJTIEHHOCTb

30BbIX MECTOPOXAEHUAX, 3aKa3uuMKam npej-
naratlotca TpU B3aMMOCBA3aHHbIX MeToAa ne-
pepaboTku rasa. Bo-nepBbix, 370 reHepauus
TEMNOBON W 3MEKTPUYECKON 3HEPrMM Ha ra-
30TYPOUHHBIX INEKTPOCTAHLUMAX C BO3MOMKHO-
CTbIO BK/IKOYEHA PN HEOOXOAMMOCTU OYUCTKM
rasa oT cepbl 1 ero ocyLKu. Bo-BTopbix, TeXHO-
Norna NO3BOAET NOAYYaTb CUHTETUYECKOE TO-
NAVBO NyTeM rasoxMmuyeckon nepepabor-
Kun rasa no GTL-texHonoruu. B-Tpetbux, peyb
MAET 0 COBMECTHOIN ra30XMMMYeCKon nepepa-
60TKe rasa 1 BbipaboTKe TENNOBO U INEKTPU-
yecKow 3Heprun. [pu 3Tom, B 3aBUCMMOCTU OT
06BbEMOB yTUNM3ALMM ra3a W OT NOTPeGHOCTU B
3NEKTPUYECKON W TENIOBOI 3HEPrun ans cob-
CTBEHHbIX HYX/ MeCTOPOXJEHW, ONTUMaNb-
HbIM AR CO3AaHNA GI0YHO-MOAYNbHBIX SHEP-
reTM4ecKMx KOMMNIEKCOB Mo nepepaboTke rasa
ABNAETCA NPUMEHEHWE 3NIEKTPOCTaHLMIA MOLL-
HocTbio 1000; 2500; 6000 1 8000 KBT.

LienecoobpasHoCTb BHEAPEHWUS MPefJIoKeH-
HOW KOMMaHuen TexHonormn B JIaTMHCKON
AmMepuKe He Bbi3blBa€T HUKAKOr0 COMHEHMSA:
ONbIT 3KCNAyaTalnK NPe3eHToBaHHOro obopy-
[IOBaHNA Ha MHOTVX 06beKTax B Poccum U Ha
YKpauHe yxe JoKa3an CBOIO UCKIIOUUTENbHYIO
TEXHNYECKYID M 3KOHOMMWYECKYI0 COCTOATENb-
HOCTb. TOT e JKBajop, B KOTOPOM CHKMUraercs
B (hakenax okono 500 MNH Ky6oMeTpoB rasa
B rofj, Tepsier Ha 3ToM 114 MaH JONN. Kawable
12 mecsiueB. PacyéTbl NoKasblBaloT, YTo ANs
nepepaboTku 31oro o6bEMa rasa norpedyercs
10 eannuy, BMK-50. OamH komnnekc BMK-50
BblpabarbiBaeT B rog 25 ThiC. TOHH CUHTETUYE-
cKoit HedhTr. CTOMMOCTb 3TOM HedTH Npu LieHe
60 nonn. 3a Gappenb coctaBnser 11,4 mnH
nonn. HyxHO OTMETUTb, YTO CUHTETMYecKas

MpeseHTauus asuratens [1-136-2 nocetutensm cteHga Motop Cuy
D-136-2 Engine Demonstrated fo Motor Sich Exposition Stand Visitors

HedTb Ha MMPOBBIX PbIHKAx TOPryeTca ¢ npe-
Myvielt npumepHo 30 % Mo OTHOLLEHWMIO K LieHe
CeBepoMOpCKoro copra Brent.

CnpaBKa: eXerofHo Ha HeTAHbIX NPOMbICAaX
B MUpE CKuraetcs cabilwe 100 Mapa kyGomer-
poB NonyTHOro HeTAHOTO ra3a. 3a 20 MUHYT, B
TeUYeHMe KOTOPbIX A/nack Npe3eHTauus, 6bino
COMOKeHo 3,8 MNH KybomeTpoB rasa. Hedrs-
Hble KOMMaHWK OT CMraHWsA NONyTHOro HedhTA-
Horo rasa norepsanv 868 Tbic. Aonn. 3a rog no-
TEepM OT CKUraHMA NonyTHoro HedTAHOro rasa
cocTaBAT 6onee 22 MApPA JoN.

B 3Tom matepuane He cily4aitHO NoKasaHbl KOH-
KpeTHble npumepbl pabotsl AO «Motop Ciu» B
pasHbIx YacTsax cBeTa. Ha aHanus festensHocTv
NPeanpusTAA B APYrMX CTpaHax ywén Obl He
OAVH ieHb U He OAHa COTHA CTPaHWL, MaLUMHO-
MUCHOrO TeKCTa. BawHo Obino oTMeTUTH pas-
HOMNAHOBOCTb MEXAYHAPOAHOTO COTPYAHMYe-
CTBa KOMMaHWM 1 AManasoH eé BO3MOXHOCTEN.
B fanbHenwmx nyGanMKaLmax Mbl paccKamKem o
npucytcreum AO «Motop Cnu» B pyrux cTpaHax,
He 060/ BHUMaHWEM NepCneKTUBHbIE NPOEK-
Tbl U KOHKYPEHTOCMOCO6HbIE Pa3paboTku.

fcHO 0AHO: MpPVMeEp 3aNOPOXCKOro NPeAnpu-
ATMA ¢ 6onee Yem BEKOBOW UCTOPUEN CBUAe-
TeNbCTBYET O TOM, Y4TO NpW FPamoOTHOM U pa-
UMTENbHOM  UCMOMb30BaHUM  UMelOLLLEerocs
noTeHuMana BO3MOXHO BbIUTPbLIBATb KOHKY-
peHTHylo 60pbby 3a pbiHKK cbbiTa. Ecnm Obl
3Ta Gopbba Benacb He B OAMHOYKY, @ BCEM
ABUALMOHHO-NPOMbILLNEHHBIM  KOMMIEKCOM
6biBwero Coserckoro Coko3a C YETKMM pac-
npegeneHnem o6s3aHHOCTE Cpeau yyacTHU-
KOB KooMepauuu, Mbl UMenu Gbl BCe LUAHCHI
ObITb B MUPOBbIX NAEPaX.




Sergei Tkachuk

Bsuecnas borycnaes, Dr. Rifat Abdala Al Kashif, General Maadhad H.Al Kheeli
Vyacheslav Boguslaev, Dr. Rifat Abdala Al Kashif, General Maadhad H.Al Kheeli

THE WORLD IS NOT ENOUGH

Manufacfurers of engines from Zaporizhia go be-
yond traditional markets and find reliable part-
ners on each continent.

Motor-Sich JSC, the main supplier of aviation engines
for all types of aerial vehicles used all over the post-So-
viet territory, expands beyond the CIS countries, trying
hard to promote its high-tech products to the markets
of other countries. Today, the equipment manufactured
in Zaporizhia is popular and is in growing demand vir-
tually all over the world. Some might say that in the list
of such countries the so-called third-world countries
prevail, seen as developing ones. But this is a false as-
sumption. Today, the outsiders of yesterday are headily
“growing muscles” and demonstrating miracles of eco-
nomic growth while reverse trends of self-destruction
are typical of the American financial and currency sys-
tem triggering similar processes in Europe.

Truth be told, the US and their satellites have run a fever
several times within the last half a century, but when it
came fo producing smart equipment they have always
managed to pull themselves together, consolidate and
despite the signs of a crisis, to continue with develop-
ment and production, providing plenty of their prod-
ucts to all types of countries. And this is undoubtedly
something worth learning while we grope for approach-
es fo putting the broken parts of the Soviet aircraft in-
dustry back together into a single economically viable
system. Only through ensuring absolute unity and con-
solidation of the resources available across the post-So-
viet territory will we be able to compete head-to-head
with the colossi of the global aviation industry. Never-
theless, despite recognition of the lack of prospects if
the industries of the once unified complex of the Sovi-
et Union continue working separately, it does not go be-
yond talking. The United Aircraft Corporation (UAC)

has been established and is now to answer the follow-
ing questions using long-term production planning in
the member-enterprises: what to produce, with what
output and using what resources? Without getting into
further detail, it is obvious that the new officials and
managers are incapable of sorting the wheat from the
chaff. And meanwhile, fime goes by and the segments of
the market still open for us today will soon become inac-
cessible. And then we definitely will not need to discuss
the global labour division and the position of the Rus-
sian aircraft industry therein.

Meanwhile, through activating cooperation in the field
of research and development, through removal of the
artificial barriers that hinder cooperation between
Russia and Ukraine, it would be possible fo substantial-
ly increase production volumes of civilian aircrafts, un-
paralleled transportation vehicles and military helicop-
ters. The analysis shows that a wide range of items of
this equipment could not only be provided in plenty to
the post-Soviet ferritory, but also conquer some mar-
kets which are technically inaccessible for the main
global manufacturers.

While the Russian aviation industry is getting started,
its main supplier of power supply units, Motor-Sich, is
expanding its presence on its own. And it is not that im-
portant how many countries there are. What is much
more important is the approaches the Zaporizhia man-
ufacturers build their long-term cooperation with for-
eign partners on. Let us analyse them using several
very telling examples.

Motor-Sich and its main partners are expanding coop-
eration with China in the field of aviation engine pro-
duction. The geographical distance and cultural differ-
ences do not stop the experts from speaking the same
language of technology, or from being guided by the

principle of reliability and predictability in cooperation
with their counterparts: with suppliers of components
(101 enterprises) and materials (96 enterprises), cus-
tomers and repairers. It is this principle and the com-
pany’s devotion to fraditions that keep the level of self-
criticism very high.

Today, the heads of the Zaporizhia company are point-
ing out that the cooperation with China was been very
successful and they are satisfied with the high level
of discipline this relationship. This is easy to explain:
nearly 1 000 helicopter and airplane engines in doz-
ens of modifications are being used in China. The Mi-17,
Mi-171, Ka-28 and Ka-32S helicopters are powered
by turbo-shaft engines of TV3-117 type together with
auxiliary engines of Al-9 and AI-9V types, as well as
by turbo-shaft engines of VK-2500 type together with
auxiliary engines of Al-9V type (Mi-17). Turbo-shaft en-
gines of D-136 type are used on helicopters Mi-26T.
Yak-42 airplanes are powered by jet turbine two-shaft
engines of D-36 type. Chinese K-8J training airplanes
are equipped with jet turbine two-shaft engines of
Al-25TLK type.

Based on the engine of Al-24 type the Dongan Engine
Manufacturing Company from China developed the
WJ-5 engine which was certified in 1977 and is still
being produced in various modifications. WJ-5 engines
are installed on airplanes Y-7 and Y-7H constructed by
the Chinese Xian Aircraft Company based on An-24
and An-26 aircrafts produced by Antonov ASTC (Avi-
ation Science and Technology Complex) and SH-5 am-
phibious aircraft produced by the Harbin Aircraft Man-
ufacturing Corporation.

Based on the engine of Al-20 type the Dongan Engine
Manufactuting Company from China developed the
WJ-6 engine which was certified in 1977 and is still
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Typ6oBanbHbiit gBuratensTB3-117BMA-CBM1B
TV3-117VMA-SBM1V Turboshaft Engine

being produced in various modifications. WJ-6 engines are installed on the Y-8 air-
crafts produced by the SHAANXI AIRCRAFT Company, China, based on An-12VK air-
crafts by Antonov ASTC.

The cooperation between China and Ukraine in the field of aircraft and engine build-
ing has not stopped, however, and demonstrates dynamic development involving new
promising and mutually beneficial projects. One of the projects currently under im-
plementation is the project of direct supplies and repair of TV3-117VM, VK-2500 and
Al-9V engines.

Executing new supply contracts for Al-25TLK engines for the period from 2010
o 2015 is quite promising, in accordance with the Memorandum as of 16 October
2009.

One of the most important forms of cooperation between Motor-Sich and China
is conjoint final flight testing of an L-15 aircraft with engines of Al-222-25F and
Al-222K-25 types (without an augmenter). It should be reminded that the first flight of
the L-15 with an Al-222-25F engine with an augmenter and a regulated all-mode noz-
zle took place on 26 October 2010. Zaporizhia manufacturers are planning to sup-
ply the afore-mentioned modifications of the engines constructed according to the
engineering requirements specified by China with further co-production and opera-
tion support.

Another promising cooperation is that of Motor-Sich and Research and Development
Institute of China on assessment of a probability to apply small jet turbine single-shaft
bypass engines of MS-400 type with a built-in power generator (with thrust at full
power - 400 kgf) o UAVs projects.

Motor-Sich suggests a whole range of engines for joint projects with China. Thus,
it seems reasonable to cooperate with China on designing modifications of the
TV3-117VMA-SBM1 engine (with a take-off power of 2 500 hp) adapted to the condi-
tions of use on the Y-7 and MA-60 type aircrafts. The same engines may later be suc-
cessfully used on airplanes Y-7H based on An-26. The corresponding calculations of
major parameters of use of a Chinese aircraft equipped with this engine have already
been done.

A breakthrough modification of this engine - TV3-117VMA-SBM1V - may also be
used for replacement of outdated engines on helicopters currently in use in China as
well as for installation on the AVICOPTER multi-purpose helicopter with a take-off
weight of 10 tons which is currently under construction. The same Chinese company
may find another breakthrough product from Zaporizhia useful for the new helicop-
ters, that is the MS-500V engine with a single-shaft core engine, a single-stage cen-
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trifugal compression machine, a free power turbine and a built-in reduction gear. At
the same time, the success Motor-Sich has achieved with no assistance in the east,
today needs support from the Government more than ever. The achieved joint poten-
tial in science and production needs support with respect to installation of Zaporizhia
engines onfo UAVs produced in China. The Government could provide significant as-
sistance in promoting airplane (prop furbines and turbofans) and helicopter engines
at the Chinese market.

Although the direction that requires most assistance is to do with providing the
Al-222-22F project with necessary resources especially in terms of supplies. Another
important aspect is assistance in intellectual property protection on the main parts of
the engine, which undoubtedly takes the national interests of Ukraine and of manu-
facturers into account.

Alongside with expanding cooperation relations on development and large-scale pro-
duction of new generation equipment with their partners from the Middle East and
Asia, Zaporizhia manufacturers are determined to find new markets in Latin Ameri-
ca. Motor-Sich has achieved significant success in modernisation of the aircrafts cur-
rently used in the region. Thus, it has been suggested to Latin American companies to
modernise An-32 airplanes by means of installation of new equipment and engines of
Al-20 type, which will improve their performance characteristics and extend the air-
craft service life. Motor-Sich is prepared o supply power-units fo Peru, Columbia and
Nicaragua. Modernisation of 105 An-32 airplanes is already taking place in India.
Besides, Latin America provides quite bright market prospects for the new
TV3-117VMA-SB1V helicopter engine constructed by the design bureau at Motor-
Sich which is designed to replace the outdated engines in helicopters of Mi-8/Mi-17
type. The new engine can maintain the power at significantly higher flight levels and
guarantees reliable operation in high outside temperatures.

The company’s achievement in power-engineering should be specifically mentioned,
which is foday's most efficient technology of GTL processing of shale, natural and as-
sociated gases into synthetic products and synthetic engine fuel. The unique technol-
ogy realised in the construction of the complex is in itself a solution fo the problem
of cleaning, drying and processing gas in mobile block-modular stations (BMS) and
in fransportable gas processing plants (GPP) into synthetic oil and synthetic furl ac-
cording fo the GTL technology. The particular feature of the technology offered by the
Russian affiliate of Motor-Sich, the Reinforce-New Technologies Company, is that it is
possible to install the stations which use natural and associated petroleum gas (APG)
directly onto deposits or where the associated petroleum gas is burnt. The stations
may as well be installed at oil refineries and gas processing plants.

The stations are powered by gas turbine plants produced by Motor-Sich. The company
has vast experience in manufacturing power stations which use among other things
associated petroleum gas: in more than 30 years of work the company has supplied
more than 3 000 gas turbine plants fo its customers. The speaker emphasised that de-
pending on the available volumes of gas, demand in heat and electric energy at the oil
and gas fields, the customers are offered three interrelated methods of gas process-
ing. Firstly, it is generating heat and electric energy at gas furbine plants with a pos-
sibility to switch on purification of sulphur-containing gas and drying it on request.
Secondly, the technology allows producing synthetic fuel through gas chemical pro-
cessing of gas according to the GTL technology. Thirdly, it is a question of simultane-
ous gas chemical processing of gas and producing of heat and electric energy.
Depending on the gas disposal volumes and on demand in electric and heat energy
for use at the field, using power plants with a capacity of 1000; 2 500; 6 000 and
8 000 kW is most efficient at constructing block-modular energy stations for gas
processing.

Therefore, it is undoubtedly justified to implement the technology suggested by the
companyin Latin America: the experience of operating the equipment at many sitesin
Russia and Ukraine has already proved its exceptional technical and economical effi-
ciency. In Ecuador, for example, about 500 million cubic metres of gas is burnt annu-
allyin forches, which yields 114 million us dollars of losses every twelve months. The
calculations show that to process such volumes of gas 10 BMS-50 stations would be
needed.Onesuchstation produces 25 000 tonsof syntheticoil perannum. Atapriceof
60 dollars perbarrel the cost of thismuch oil would be 11.4 million US dollars. It should
be noted that the price of synthetic oil at global markets is 30% higher than that of
Brent oil from the North Sea. For information: At oil deposits all over the world over
100 billion cubic metres of associated gas is burnt per year. During the twenty min-
utes that this presentation lasted, 3.8 million cubic metres of gas was burnt. Oil com-
panies have lost 868 000 US dollars due to burning associated petroleum gas. An-
nual losses arising from burning associated petroleum gas will exceed 22 billion
US dollars.

It is not by accident that particular examples of the work of Motor-Sich around the
world have been given in this article. Analysing a company’s activity in foreign coun-
tries would take several days and hundreds of pages. It was important to point out the
various aspects of international cooperation of the company and the range of its abili-
ties. The following articles will be about the presence of Motor-Sich in other countries,
specifying promising projects and competitive developments.

One thing is clear: the example of the Zaporizhia company which has existed for over
a century demonstrates that given wise and efficient use of available potential, it is
possible to successfully compete for outlet markets. If the company was not com-
peting single-handedly but within the whole aviation industry complex of the former
USSR and each member of the cooperation had a distinct role, we would have every
prospect of success in being among world leaders.
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ARMS

BbICOKOTEXHOJIOTUYECKOE

NMPOV3BOACTBO [1/1A1 BbINYCKA BINA

6LLeCTBO C OrpaHUYeHHON OTBETCTBEHHOCTbIO «CrieuunanbHbli TeXHoNorMYe-

CKWUIA LLeHTP» CO3/aHO0 1 NpOLLIO roCcyAapCTBEHHYIO percTpauuio B anpene
2001 r. Ha npeanpusTum TpyaaTcs 12 AoKTOpOB HayK, Gonee 70 KaHAWMAATOB HayK,
12 npodeccopos, 8 3acnyxeHHbIx nsobperateneit Poccuiickon ®eaepaumn. bonee
70 % COTPYAHWKOB KOMMaHWK VMeLoT BbiCLLee 06pa3oBaHue.
CuctemMa MeHeXMeHTa KayecTBa NpeAnpyATUA, pacnpocTpaHALLaacA Ha pa3pa-
GOTKY, TPOM3BOACTBO, 06C/TYKMBAHNE U PEMOHT NPOAYKLIMU, COOTBETCTBYET Tpe6o-
BaHuAM cTaHaapToB FOCT P ICO 9001-2001, FOCT PB 15.002-2003, SAEAS 9100 n
CPIM BT (ceptudmkat cootsetctBma Ne BP 11.112.0833-05).
000 «CTL» ABnAeTCA 04HUM U3 BeAyWwMX npeanpuatunin Poccuiickon ®eaepaumn
B chepe JIMLEH3NPOBAHHOI AEATENBHOCTY NO pa3paboTKe v NPOM3BOACTBY CreLm-
aNbHbIX CUCTEM 1 KOMMJIEKCOB aBTOMaTV31IPOBAHHOIO PaVOKOHTPONA NpaKTuye-
CKM ANnA Bcex defiepabHbIX CTPYKTYP, B TOM uncie MuHuctepctea 060poHbl PO.
Komnnekcbl neneHrosanna — usmeputenbHble «<bapc-MIMN», «<bapc-MIMN2», «bapc-
BY», BbiNycKaeMble opraHusaLyei B CTaLMOHapHOM U MOGUIIbHOM BapuaHTax,- 3a-
perncTpupoBaHbl B [ocyaapcTBEHHOM peecTpe CPeACTB M3MepeHuii 1 JonyLeHbl K
npumerenutio B Poccuitickoin @epepaunn.
OcHoBHble PYHKLMOHaNbHbIE Y3/1bl KOMMIEKCOB, B TOM YKC/ie creluanbHoe npo-
rpaMMHoe oGecreyeHue, ABAAIOTCA U3AINAMM CAMOCTOATENIbHON NOCTAaBKU Npes-
npuaTuA. Npoasurasack B HanpaBaeHNM AnBepcMdrKaLMmn NPOM3BOACTBA, KOMNa-
HUWA B TeYeHWe paja neT 3aHMManacb paspaboTKoM 1 NOATOTOBKOW K MPOM3BOACTBY
6ecnunoTHbIX NeTaTenbHbix annapatos (BINJ1A) c ogHoBpeMeHHOI 0TpaboTKoOW No-
Ne3HOM Harpysku AnA HuX. 3a 3TOT NepuoA KoMnaHuA AoGunack 3HauUTeNbHbIX
ycrnexoB B pa3paboTke v Npon3Bo/ACTBe TaKnX CpeAcTB U KoMnnekcos. 000 «Cnevuu-
a/bHbIN TEXHONOTUYECKMIA LIeHTP» ABIAETCA YneHoM MexayHapoaHOI accoumaumm

CHENMABHbIA
TEXHOJIOTMYECKMI
LEHTP

npoussoauTenein GecnuaoTHbix cuctem (UVS International). B HacToswwee Bpems
C03/1aH0 1 ycnewHo GyHKLIMOHMPYeT BbICOKOTEXHOOrMYeCKoe NPOM3BOACTBO ANA
Bbinycka BIJ1A cepuun «Opnan» pa3pabotku 000 «CTL. JletatenbHble annaparbl
3TOI CepUK XapaKTepusyTCA YHUKabHbIMU NOKa3aTeNAaMM Mo NPOAO0KUTENbHO-
CTV Nonérta B CBOEM KJiacce, BbICOKOW YCTONYMBOCTbIO M YNPaBiAeMOCTbIO, LIMPO-
KM CMEeKTPOM BO3MOXHOI NoNe3HOM Harpy3Kku (hoTo- 1 rmpocTabunnsnpoBaHHble
BUAEOKAMepbI, TEMIOBU30PbI U Ap.), COBPEMeHHbIM 060pyA0BaHMEM CBA3U U nepe-
Aaun AaHHbIX. OaHoM 13 dyHKumi BITJIA cepun «Opnan» AaBnAeTcA BO3MOXHOCTb
paboTbl B KayecTBe peTpaHCNsATOpa OAHOBPEMEHHO AJIA IPYMMbl U3 HECKOIbKUX
BIJ1A, uTo cyllecTBeHHO yBeIMUMBAET JaNibHOCTb YNpaBeHVA annapaTamu 1 nosy-
4yeHUA UHGOPMaLMN Ha3eMHbIM NyHKTOM ynpasnenus (HMY). HIMY komnnekTyetca
KaK cTapToBbIM 060pyA0BaHVEM 1 060pyA0BaHNEM TEXHUYECKOrO 0BCyKMBaHUA
BMJIA, Tak 1 aBTOMaTU31MpOBaHHbIMK paboyMMK MecTamu OnNepaTopoB C CUCTEMOIA
Xu3HeobecneyeHna. KomnneKcbl yxe ceityac BbINONHAIOT onepaTvBHble 3aja4n
no a3pooToCbEMKE TEPPUTOPUIA M 0GBEKTOB PasANYHOr0 Ha3HAYEHWS, KOHTPOJILO
NPOTAXKEHHbIX W TPYAHOAOCTYMHbIX 06BLEKTOB; N0 c60PY AAaHHbIX O COCTOAHNN OKPY-
XatoLLei cpeAbl, 3KO0rMYeCKOMy MOHUTOPUHTY. OnbIT UX 3KCMyaTaLuumn B pasiuny-
HbIX reorpauyecKnx 1 KNMMaTUYeCcKmnX yCI0BUAX NOATBEPXAAeT NX BbICOKYIO Ha-
AéxHocTb U addexTBHOCTb. B 2010 roay 3a npoteccroHanbHylo AeaTenbHOCTb 1
yKpenneHue 060poHOCNOCOBHOCTY CTPaHbI KOMNEKTUB NPeANPUATUA cTan naypea-
Tom OGLyepoccuiickoi obLiecTBeHHoM npemun «HaumoHanbHoe Benumne» B HOMU-
Hauuw «[lenoBovi cTaHaapT.

195220 Cawnkt-MeTepbypr, yn. Mkatckan 4.21 kopn.b, opuc 53
Ten. +7(812) 535-58-16, Email ; stcspb1@mail.ru

HIGH-TECHNOLOGY PLANT
FOR UNMANNED VEHICLES PRODUCTION

he Special Technology Centre (STC) was founded

and officially registered in April 2001. There are 12
doctors of engineering, 70 candidates of engineering,
12 professors and 8 honoured inventors of the Russian
Federation on the staff; more than 70 per cent of em-
ployees are graduated.
Quality Management System of the company that ap-
plies fo development, production, maintenance, and re-
pair of products fulfill the requirements of Standards,
including GOST R 1SO 9001-2001, GOST RV 15.002-
2003, SAE AS9100 and standards of military equip-
ment development and production arrangement sys-
tem (SRPP VT) (Certificate of Conformance No VR
11.112.0833-05).
STC is the leading company in the Russian Federa-
tion that specialises in licensed development and pro-
duction of special computerised radio monitoring sys-
tems almost for every federal service, including the
Ministry of Defence of the Russian Federation. Direc-
tion finding systems - measuring stationary and mo-

bile systems namely Bars-MPI, Bars-MPI2, Bars-VCH
- are registered in the State Measuring Devices Reg-
ister and are allowed for use in the Russian Federation.
The main functional assemblies of the systems, includ-
ing special software, are the products to be delivered
by the company separately too.

To diversify the product line, the company developed
pilotless aircrafts, prepared them for manufacturing
and optimised simultaneously their payload over some
years. In the meanwhile the company scored big suc-
cesses in development and production of such sys-
tems. STC is a member of the Unmanned Vehicle Sys-
tems International (UVS International).

At present the high-technology plant is manufactur-
ing successfully Orlan-class pilotless aircrafts. The air-
crafts of such a class are characterised by unique indi-
cators of time in flight (for aircrafts of this class), high
stability, and controllability, substantial payload poten-
tial (still cameras, gyrostabilised video cameras, ther-
mal imagers, etfc. as well as other up-to-date commu-

nication facilities and data transmission equipment).
One of Orlan-class pilotless aircraft functions is si-
multaneous retransmitting for a group of pilotless air-
crafts what enables to increase considerably the range
indicators for aircraft control and receiving data by a
ground control point. The ground control points are
completed with both pilotless aircraft launching and
mainfenance equipment and automated operating po-
sitions with life support system. By now the complex-
es perform the operational tasks like aerial photo cov-
erage of areas and different-purpose facilities, control
of extended and hard-to-access obijects, collection of
environmental conditions/monitoring data. The field
experience under various geographical and climat-
ic conditions confirms their high reliability and effec-
tiveness.

In 2010 the company received the Natsionalnoye Veli-
chie (National Greatness) All-Russian Non-Govern-
ment Award in the Delovoi Standard (Business Stand-
ard) nomination.
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BbICTABKU

5-N MEXXAYHAPOHbI BOEHHO-
MOPCKOW CAJIOH (MBMC-2011)

C 29 utoHs no 3 utons B CaHkT-MeTepbypre
ycnewHo npowén 5-in MewayHapoa-
Hbll BOEHHO-MOPCKOii canoH (MBMC-2011),
ABNAIOLWMACA OLHON W3 BeaylLMX MUPOBbIX
BbICTAaBOK B o06nactu kopabnectpoeHus,
MOPCKVX BOOPYEHUI 1 CYROCTPOEHUSA. Pe-
3ynbTathl npoBefeHnsa CanoHa CBUAETENb-
CTBYIOT O €ro BbICOKOW BOCTpe6OBaHHOCTM
CO CTOPOHbI MpeAnpUATUIA MOPCKON oTpac-
nn. BHOBb NOATBEPKAEH BbICOKMNIA CTATYC CO-
6bITUS U €r0 MECTO B MUPOBOI CUCTEME Bbl-
CTaBOK BOOPYKEHUA U TEXHUKMN.
YyactHMkamm  3kcnosmuymn  MBMC-2011
ctanu 409 npepnpuatmn u3 30 cTpaH, u3
HUX 71 — MHOCTpPaHHble KOMMaHuW. IJKC-
nosnuyma MBMC-2011 pa3smectunacb Ha
15000 m? BbICTaBOYHOW niowannM B naBu-
NbOHaxX, Ha OTKPbITbIX BbICTABOYHbIX M/10-
wagkax, y npuyanos MopcKoro Bok3ana
W Ha akeatopuu, mpuneraiolien K BbicTa-
BOYHOMY Komnnekcy. Cpean y4yacTHMKOB
npeAcTaBieHbl BCe BeAylune Npeanpuatua
MOPCKON oTpacan Poccuu. 3HaumTenbHble
naowasnm 3KCMO3ULMKU 3aHANU NPOU3BO-
AVTENN KOoMM/eKTylowero obopysoBaHus,
NpnUBOpPOB, 3NEKTPOHHbLIX KOMMOHEHTOB, WH-
(HOpPMaLMOHHBIX TEXHONOTUIA W NPOAYKTOB
ABOVIHOIO Ha3HayeHus.

Wunpokut dopmar MBMC-2011 no3sBo-
AVN NPeACTaBUTb NPOAYKLUMIO Npeanpus-
TWI He TONBKO Ha CTeHAax W B BuAe HaTyp-
HbIX 06pa3L0B y NPUYANOB U Ha OTKPbITbIX
nnaowaaax B AEMOHCTPaLMOHHOM pasje-

Ne, HO 1 NOKasaTb B JeNCTBUI MOPCKOe ap-
TUANEPUCKOE BOOPYKEHWE Ha MOMUroHe,
obcyanTb TEOpEeTUYeCKMEe U opraHu3aLu-
OHHble Npobnembl B xofe 60/bLIOro Konuye-
CTBa MepONpUATUA KOHTPeCcCHO-AeN0BOro
pasgena. B pamkax CanoHa npoBejeHbl
4 Hay4yHO-NMpaKTUyeckne KoHdepeHuun
1 21 KOHrpeccHo-AenoBoe 1 NpOTOKOAbHOE
meponpusTue (Kpyrible CTONbl, CeMUHApbI,
npe3eHTaunMn MpoAYKUMM U NpeanpuaTui,
npecc-koHbepeHunn, apyrue  cobbiTus),
a TaKKe Bble3gHoe 3acefaHue [naBHOM
rpynnbl HATO no BoopyxeHuam.
B fieMoHCTpauoHHOM pasjene y npuyanos
Mopckoro Bok3ana v Ha aksatopuu Hesbl
6binn NpeacTaBneHbl kopabnan u katepa u3
coctasa MO P®, ®CB P® u npurnawéHHble
Kopab/im nHocTpaHHbix BMC:
e KopseT np. 20380 «CTeperywmniy;
® KopBeT np. 20380 «Coobpa3nTenbHbIN»;
e ¢perat np. 11540 «fApocnas Myapsblii»;
® nofBoaHas noaka np. 677 «Cankr-MNetep-
Gypr»;
® [1ecaHTHbIN Kopab/b Ha BO3AYLUHOMN Noay-
WwKe np. 12322 «Mopaosuay»;
® MaJblil apTUNNEPUIACKMA Kopabnb
np. 21630 «BonroaoHck»;
® [lecaHTHbI KaTep Ha BO3AyLIHOW KaBepHe
np. 11770 «CepHa» [1-56;
® NPOTUBOAVBEPCUMOHHBIN KaTep np. 21980
«pavyoHOK»;
® naTtpynbHblii Katep np. 12200 «Cobonb»;
® naTpynbHbI Katep Np. 12150 «MaHrycT»;
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e dperat BMC l'epmaHuu «Fambypry;

e (perat Koponesckux BMC HupepnaHgos
«BaH AmcTeny;

e dperat BMC CLIA «Kapp».

Y npu4anos BbICTABOYHOrO KOMMeKca jAe-

MOHCTpUpoBanocb 20 KatepoB npepnpus-

TUN — Y4ACTHUKOB 3KCMNO3NLMN.

Ha nonuroHe MO P® «Pxeska» ana odu-

UMaNbHbIX WHOCTPAHHbIX Aenerauuin

npeacrasuteneir CMW 6biny ycnewHo npo-

[EMOHCTPMPOBaHbI B 1€NCTBUM MOPCKKMeE ap-

TUNNEPUNCKNE U CTPENKOBbIE CUCTEMDI:

e 130-Mm KopabenbHas apTuanepuickas
ycraHoBka AK-130;

e 100-MM apTunnepuinckas yctaHoBKa
AK-100;

® 76-MM apTUANepuincKan ycTaHoBKa
AK-176M;

® 30-MM apTunnepuincKas ycTaHoBKa
AK-230M;

® 30-MM 06N€er4yéHHan apTuanepuinckas
yctaHoBka AK-306;

® 30-MM aBTOMaTMYeCcKas apTuanepuiickas
yctaHoBKa AK-630M;

® 25-mMm apTunnepuinckas yctaHoska 2M-3;

® apTuanepuiickas yctaHoBka A-190;

o MPT-1.

B MBMC-2011 npuHsana yyactme 91 odwu-

uManbHasa feneraums u3 68 ctpaH, Bbiau

npeAcTaBNeHbl NPaKTUYeCKW BCE CTpaHbl,

3aHMMarLLMeca Npon3BOACTBOM U 3KCMya-

Tauumen MOPCKOM TeXHUKK. B cocTaBe gene-

rayuin NpubsbinM ABa rNaBHOKOMaHAYOLMUX



BOEHHO-MOPCKUMM  cUNamu  3apybexHbix
CTPaH 1 Apyrve BbICOKONOCTaBAeHHble 0du-
umanbHble nuua. O6wMpHas nporpamma pa-
60Tbl Aeneraunii BbINONHEHA NONHOCTbIO, €€
thopmart 1 06bEM NPEBbLICUNN aHANOTUYHBIE
nokasarenu npeablaywmx CanoHos.
OduumnanbHble  MHOCTpPaHHble  Jenera-
umn nocetmnam OAO «UHWWN wum. akape-
muka A. H. Kpbinoea», OAO «CeBepHoe
MKB», OAO «UKB MT ,,Py6un“», OAO «Aa-
Mupanteinckue Bepcun», OAO «KoHuepH
SUHWUN «3nektponpubop»“», OAO «KoH-
LepH ,IpaHuT-InektpoH“», OAO «KoHuepH
»HIMO «ABpopa»“», 3A0 «TpaH3ac» u apy-
rvne npegnpusatua OMNK.

TpaanumoHHo Ha MBMC-2011 pabotana Ac-
coumaumna BOEHHO-MOPCKMX aTTalle, akKkpe-
[MTOBaHHbIX B Poccuun,— rpynna, copmmpo-
BaHHas 13 BOEHHO-MOPCKMX aTTalue pasHbix
CTpaH ¥ NMPUHMMABLLAA aKTMBHOE y4yactue
B Meponpuatuax Canoxa.

B pabore MBMC-2011 npuHanM y4acTue
npeacrasutenn P®, B Tom yncne: MUHUCTP
NpoMbIWNEHHOCTH 1 Toproeau PP Buktop
XpucTeHko, cekpeTtapb CoBeTa 6e3onacHo-
¢t P® Hukonaw Matpywes, rnaBHOKOMaH-
ayownin BM® PO Bnagumup Boicoukuit, ry-
6epHatop CaHkT-MeTepbypra BaneHTuHa
MaTtBueHKo.

MposegeHo 6Gonblioe KoMYecTBo ou-
LManbHbIX NeperoBopoB, B TOM YuCie C yya-
CTeM rnaBHOKOMaHaytouwero BM® PO — 12,
¢ yyactmem npegcrasutenen PCBTC PO - 8,
c yyactem npepcrasutesnent Pryn «Pocobo-
poH3kcnopt» — 6onee 30.

Pe3ynbTatbl CanoHa CBWAETENbCTBYIOT, YTO
poccuiickue u 3apybexHble npeanpuaTUs
BeAYT aKTMBHYIO MApPKETUHIOBYIO NOAUTUKY,
HanpaBfNeHHYI0 Ha paclIMPeHne CBOEro yya-
CTUA B MEXAYHapOAHOM Koonepauuu, CBs-
3aHHON € pa3paboTKoil M MPOM3BOACTBOM
TaKUX CIOMHbIX TEXHUYECKUX CUCTEM, KaK
Kopabnu.

B pamkax CanoHa npoBefeHbl 2 napycHble
peratbl Ha npu3 MBMC: 6Gonblias peraTta
KpemncepcKux AXT U AeTcKas perata.

B pabore MBMC-2011 npuHsaM ydactue
cBbiwe 42 000 cneumnanuctos. B BbixoaHble
nHu CanoH nocetunu okono 40000 ropo-
aH 1 rocteit CaHkt-NMetepbypra, KOTOPbIM
6bina npepocTaBneHa BO3MOMHOCTb OCMO-
TPETb 3KCNO3nLMI0, yBUAETL BOeBble Kopab-
N U NONETbI NINAOTAXHOMW FPynnbl «Pycby».
CanoH AMHaMMYHO pa3BMBaeTCcs, J0Ka3blBas
BbICOKYI0 3(h(EKTUBHOCTL M BOCTpe6oBaH-
HocTb. B pamkax MBMC-2011 OAO «OCK»
1 POCCUICKan rpynna KomnaHuin «TpaH3acy
3aknyunnu cornawexue o cospaHum Crl, Ko-
TOpoe 3alMMETCA OCHALLEeHMEM POCCUICKUX
Kopabnei 1 cyaoB BbICOKOTEXHONOTUYHBIMM
CUCTEMAMM HaBMraLMmn 1 aBTomaTusaumu.
MopgnucaHo cornaweHve O CO3LAHUW KOH-
copumyma mexgy AO «KoHuepH ,,IpaHuT-

EXHIBITIONS

3nekTpoH“», OAO «KoHuepH ,,HNO «Aspo-
pa»“» n OAO «KoHuepH ,,OkeaHnpubop“» o
pa3paboTKe NepCneKTUBHbIX CUCTEM ANS HO-
BOrO NOKO/IEHUA MOABOAHbIX T0A0K.

®HML, OAO «HMO ,,Mapc“» coBMeCTHO ¢
apyrumu npeanpuatamu OAO «KoHuepH
»MopuHdbopmcnctema-Arat» BnepBble
NPOAEMOHCTPMPOBANN OCHOBHbIE 31E€MeH-
Tbl KOMMIEKCHOM CUCTEMbI OXpaHbl M 060po-
Hbl MOPCKOTo nobepexbs B HAaTYypHOM BuUfE.
KomnnekcHon cuctemon u3genuin oxpa-
Hbl M 060POHbI N06Gepexbs 3auHTEpPecoBa-
NNCb NpeAcTaBUTENM psAAa MHOCTPaHHbIX
rocypapcte Asum u Adpuku. B HacToswee
BpeMs BeAyTCA MNPeAKOHTpaKTHble pabo-
Tol. OAO «KoHuepH ,,UHWUWN «3nekTponpu-
60p»“» NPOAOMKMNO NeperoBopbl ¢ GpaH-
Ly3CKMMM KOMNaHuaAMU Sagem (nocTaBKu
obopyposaHus) 1 Tronics (coBmecTHas pas-
paboTka 1 NPOM3BOACTBO MUKpPOMEXaHUYe-
CKMX TMPOCKOMNOB).

3A0 «AKBAMAPKWH» u OAO «HayuHo-
npou3BOACTBEHHOE npeanpuatne ,Papap
MMC“», y4uTbIBas B3aUMHYI0 3auHTepeco-
BaHHOCTb B paboTe Mo co3jaHWi0 yHUBEp-
CanbHbIX WHTErPUPOBAHHbLIX CUCTEM Ca-
MOHaBeAeHUA ANA MOPCKOrO MOABOAHOTO
OpYXWsA, a TaKKe APYrux U3Lennn ana npo-
JYKLMW BOEHHOTO U FpayaaHCKoro HasHaye-
HWA, NOANUCANK reHepanbHoe cornalleHue
0 B3aMMOAEWCTBMM MO BOMPOCAM Hay4yHO-
TEXHUYECKOr0 WU 3KOHOMMUYECKOro COTPYA-
HUyecTBa.

Cnegytowmnn  CanoH MBMC-2013 npo#n-
Aét B CaHkt-letepbypre ¢ 26 no 30 uioHA
2013 roga.

Ten. +7 (812) 764-66-33
www.navalshow.ru
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BbICTABKU

THE FIFTH INTERNATIONAL MARITIME

26

DEFENCE SHOW (IMDS-2011)

he Fifth International Maritime Defence Show

(IMDS-2011) finished its work successfully. The
Show is one of the world-leading exhibitions in the
field of shipbuilding and naval armament,
The results of exhibition show its high demand
among the marine industry enterprises. The high
status of the show and its place in the global sys-
tem of defense exhibitions was confirmed again.
409 enterprises from 30 countries took part in
the exposition; among them are 71 enterprises
from foreign countries. The exposition occupied
15 000 sq.m. of exhibition space in the halls, on
outdoor exposition areas, near the quays of Sea
Terminal and water area near the exhibition com-
plex. All leading entferprises engaged in Russian
marine industry were presented among the partic-
ipants. The great part of exposition was occupied
by manufacturers of component equipment, appli-
ances, electronic elements, information technolo-
gies and products of double purpose.
The wide format of IMDS-2011 allowed present-
ing the products and full-scale samples not only
at stands and demonstration areas near the quays
but also to show in action maritime artillery on the
firing range, to discuss theoretical and organiza-
tional questions during numerous business meet-
ings and congresses. 4 scientific and practical
conferences and 21 congress and business proto-
col events (round table discussions, seminars, pre-
sentations of products and enterprises, press-con-
ferences etc.) were held within IMDS - 2011, as
well as visiting session of NATO Naval Armaments
Group.
Ships and boats of the Russian Navy, Border Guard
FSB as well as foreign ships were presented in the
demonstrational part near the quays of Sea Termi-
nal and water area of Neva River:

Steregushchy class corvette, project 20380;

Corvette “Soobrazitelny”, project 20380;

Frigate “Yaroslav Mudry”, project 11540;

Submarine «St. Petersburg», project 677;

Air-cushioned landing craft “Mordovia”, project

12322;

Small-size gunnery ship “Volgodonsk”, project

21630;

Landing boat “Serna”, D-56, project 11770;

Anti-sabotage boat “Grachonok”, project

21980;

Patrol boat “Sobol”, project 12200;

Border Guard Ship “Mangust”, project 12150;

Frigate FGS “Hamburg";

Frigate “Van Amstel” (ship of the Karel Door-

man class, the Netherlands);

Frigate “Kapp” (USA)
20 boats were presented by the participating com-
panies near the quays of the exhibition complex.
The artillery firing and small-arms systems dem-
onstrations for foreign official delegations and
mass media were held successfully at the range
«Rzhevkan»:
« 130mm ship gun mount AK - 130;

100 mm artillery mount AK - 100;

76 mm artillery mount AK - 176 M;

30mm artillery mount AK - 230M;

30 mm lightweight gun mount AK - 306;

30 mm automatic artillery mount AK - 630M;

25 mm artillery mount 2M-3;

Artillery mount A-190;

MRG-1.
91 official delegations from 68 countries visited
IMDS-2011. Almost all countries that deal in pro-
duction and exploitation of naval and sea equip-
ment were presented during the Show. Two for-
eign Commanders-in-Chief of the Navy and other
high-ranked official delegates attended the Show.
Wide program of the delegations’ work is totally
fulfilled. Its format and size became much bigger
comparing with the previous IMDS exhibitions.
Official delegations visited stands of such exhibi-
tors as: “Krylov Shipbuilding Research Institute”,

HOBbI/ OBOPOHHbIA 3AKA3 CTPATETMW | 05 | OKTABPb "11

“Severnoye Design Bureau”, “Central Design Bu-
reau for Marine Engineering “Rubin”, “Admiralty
Shipyards”, “Concern CSRI Elektropribor”, “Con-
cern «Granit-Electron”, “Avrora” Corporation Sci-
ence and Production JSC, “Transas” Co. Ltd. and
other enterprises of USC (United Shipbuilding
Corporation).

The work of the Association of Foreign Naval At-
tache, who took an active part in the exhibition
events, was traditionally organized at the IMDS.
Russian high officials attended IMDS-2011, among
them are: Minister of Industry and Trade of Russia
Viktor Khristenko, Secretary of the Security Coun-
cil of Russia Nikolai Patrushev, Commander-in-
Chief of the Russian Navy Vladimir Vysotsky, Gov-
ernor of Saint-Petersburg Valentina Matviyenko.
Many official negotiations were held, including
such participants as: Commander-in-Chief of the
Russian Navy - 12, representatives of Federal Mil-
itary-Technical Cooperation Service - 8; “Rosobo-
ronexport” representatives - about 30.

The results of IMDS-2011 show that Russian and
foreign enterprises conduct active marketing poli-
cy to develop their participation in the internation-
al cooperation that is connected with development
and production of such complicated multilayered
technical systems as ships.

Two Sailing Regattas were held during IMDS-2011:
grand regatta of cruiser yachts and child’s re-
gatta.

More then 42 000 specialists took part in the
Show. Near 40 000 citizens and guests of Saint-
Petersburg visited the Show at weekend and got
the opportunity to see the exposition, warships
and demonstration flights of the aerobatic team
“Rus”.

The Show is developing, proving its high effective-
ness and importance.

United Shipbuilding Corporation and “Transas”
Co. Ltd. concluded agreement about creation of
joint venture that will deal in arming of the Rus-
sian ships with high-tech navigation and automa-
tion systems.

The agreement about consortium between “Con-
cern «Granit-Electron”, “Avrora” Corporation Sci-
ence and Production JSC and “Concern “Oceanpri-
bor” was signed for developing advanced systems
for the new range of submarines.
“Research-and-Production Association “Mars”
with other enterprises of Concern Morinformsys-
tem-Agat presented main elements of complex se-
curity and defense system in full scale for the first
time. Representatives of several African and Asian
countries expressed interest fo the system and ne-
gotiations have already started.

“Concern CSRI Elektropribor” continued the nego-
tiations with the French companies Sagem (equip-
ment supplies) and Tronics (co-developing and
production of micromechanical gyroscopes).
Joint Stock Company “Aquamarin” and Joint Stock
Company «Radar mms» signed General agreement
about science, technical and economic coopera-
tion due to their interest in creating homing guid-
ance system for underwater weapons and other
equipments for military and civilian industry pro-
ducts.

The organizing committee has determined the
date of the next Show (IMDS-2013) - June, 26-30,
2013.
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I ME)KHYHAPOAHI:IVI POPYM
«MOPCKAA UHAYCTPUA POCCUN»

Llenn ®opyma:

« ObecneyeHre NogaepPXXKN rocyaapcTBEHHOM NOMUTMKK NO
MOAEPHU3AUNM U Pa3BUTUIO CYLOCTPOUTENBHON NONUTUKM

« PasBuTue rpaxgaHcKoro oTe4eCTBEHHOr0 CyqOCTPOEHMA

« CoBepLUEHCTBOBAHME MHXEHEPHOWN MHDPACTPYKTYPbI
NopTOB M TEPMUHANOB

o O6ecneyeHne MOBUBHOCTU PbIHKa Cy[OCTPOUTENBHOW
npooyKumu

« Co3fgaHune Heo6Xxo0aMMOro MHCPOPMaLIMOHHOIO Nons
M Naowankun ansa gucKkyccumn

« PasBuTtue cBA3er Mexay poOCCMINCKMM M MHOCTPaHHbIM
npovssoauTeneM B cpepe CyaoCcTpPOeHMs 1 NOPTOBOM
MH(PACTPYKTYpPbl, MPUBNEYEHNE NHBECTULINIA

o [lpoaBuxeHe POCCUNCKON CY[OCTPOUTENBHOM NPOAYKLUN
Ha CyLLLeCTBYIIOLLMIA PbIHOK TOBApOB U YCyr

« KoHconupaums cneumnanucTos, NpeacTaBuTesnen Hayku,
npoussoAcTBa, 6U3HeCc-coobLLEeCTBa, PYKOBOAUTENEN
pernoHanbHbIX U hegepanbHbIX CTPYKTYP

TemaTuka cpopyma:

CynocTpoeHune, CyfopeMOHT, yTUnM3aums cyaos
CucTembl 3HeproobecneyeHns 1 ABUXEHNS CYA0B
CypoBble CUCTEMbI HaBUraumm 1 ynpasneHus
O6LLecynoBble 1 cneumarnbHble CUCTEMbI U YCTPOMCTBA
CypocTpouTenbHble MaTepuanbl 1 TEXHONOrnm
OcBoeHVe MVHeparnbHO-CbIPbEBLIX PECYPCOB OKeaHa
1 wenba

[MpombILLneHHoe pbI6OIOBCTBO

[MopToBas nHgpacTpykTypa, o6opygosaHue

M TEXHOMOMUN

CTpouTeNnbCTBO BOAHbIX NMYTEN U rTMOPOTEXHUHECKNX
COOpYXeHWn

Mopckue 1 peyHble NepeBo3ku

OTtpacnesble ycnyru: paxT, areHTupoBaHue, NN3UHF,
oxpaHa BOAHbIX pecypcoB, MOArOTOBKa CreLnanvcTos
1 NoA6op KaapoB, ClopBenepckoe 06CnyXunBaHme,
cTpaxoBaHue, lopugn4eckme n nHaHCcoBbIe YCyrn

Mo Bonpocam y4actus B dopyme obpaltantechb:
Ten./tpakc: +7 (495) 980-45-66, www.mir-forum.ru, e-mail: forum @ mir-forum.ru
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Uropb Kedenn,
A-p punoc. Hayk,
npodgeccop

STRATEGY

[JTOBAJIbHOE OPYHKWE

N TNTIOBAJIbHAA BE3ONACHOCTb:
K MOCTAHOBKE NMPOBJIEMBbI

ATOMHOE OPYXWE - MEPBbIN
LWAT B CO30AHUU TNMOBAJIbHOIO
OPYXUA

B 1940 r. B Akapemun Hayk CCCP 6bina co3aa-
Ha Komuccys no npobneme ypaHa, o6beanHmB-
was pabory psaa HaydyHO-MCCNEAOBATENbCKUX
VHCTUTYTOB B 061aCTW (h13UKM aTOMHOTO AApa.
Mocne Hayana Benukon OTe4ecTBEHHOW BOVHbI
npaKTMyecKkn Bce paboTbl B 06/1aCTU saepHOi
(U3MKKM BbINM BpeMEHHO MpeKpalleHbl. ToNb-
KO B 1943 . 6bina NpuHATa NporpamMma usy4e-
HWA BO3MOXHOCTY CO3AaHA AAEPHOT0 OPYHUs,
pean13auus Kotopoi Gbina cBsA3aHa C NnosBumB-
LUIMMUCA Y COBETCKOTO PYKOBOZACTBA CBEAEHM-
AMM 0 ToM, uTo BenukoGpuranus u CLUA yxe
BeayT paboTbl B 3TOM HanpasneHun. B anpene
1943 1. 6bIna 06pasosaHa Jlabopatopus N2 2,
MOMOXMBLUAA Hayano COBETCKOMY aroMHOMYy
NPOEKTY, a yxe 29 asrycta 1949 r. 6610 npose-
[E€HO MCMbITaHMe NepPBOro COBETCKOTO AAEPHOTO
ycTpoiictea. K KoHuy 1950-x rr. CCCP obnagan
3HaYMTENbHBIM apCEHaNoM siiepHbIx 6oesaps-
[0B W CPe[CTB AOCTaBKYW, KOTOPble No3BoNAM
1CMoNb30BaTh ALEPHOE OpyXMe B Npeaenax Te-
aTPOB BOEHHbIX AENCTBUI. TOrfa e OCHOBHble
yeunus Coeetckoro Coto3a 6binv HanpasneHbl
Ha CO3aHve CpeacTB AOCTaBKM, 06NafatoLLMX
MEKKOHTUHEHTANILHON [aNbHOCTBIO U CMOCO6-
HbIX 06ecneynTb HaHeceHWe yaapa no Teppu-
Topun CLUA, 4yto onpegensnock HeobXoAnMMo-
CTblO0 OTPAXKEHWA Yrpo3bl AAEPHOrO HanafeHus
co crtopoHbl CLUA. YaauHoe ucnbiTaHve Mex-
KOHTWUHEHTaNbHO 6anancT1YecKoi paxetbl P-7
(S5-6) 11 e€ ncnonb3oBaHme oceHbio 1957 1. ans
3aMyCKOB MNepBbIX WCKYCCTBEHHbIX CMYTHUKOB
3emnu npogemoHcTpuposanu nupepcrso Co-
BetcKoro Coto3a B 06/1acT co3gaHuns 6anmctu-
UecKux pakert. B gekabpe 1959 r. 6bin 0bpaso-
BaH HOBbI BM BoopyEHHbIX cun — PakeTHble
BOMCKA CTpaterMyeckoro HasHayeHus. [lpo-
rpamma CTpouTenbCTBa CTpaTermyeckux cun,
ocyulectBnéHHas B 1960-x rr., no3sonuna Co-
BeTckomy Coio3y 106MTbCA NPUMEPHOTO PaBeH-
c8a ¢ CLUA no Konnyectsy CTpaTermyeckux Ho-
CWTeNen, XOTA COBETCKME CTpaTernyeckme Cunbl
B Havyane 1970-x Ir. BCE eLLE 3aMeTHO yCTynanm
rpynnupoBKe ctparernyeckux cun CLUA no 6oe-
BOW 3hheKTUBHOCTW.

B1982 r. CCCP nepBbim 06bABKUA 06 OTKase
OT MPVIMEHEeHUs AfepHOro opyxusA. B Te roabl
B VHCTVTyTe npuknagHoi martemamku AH CCCP,
Bo3rnasnsemom axkagemvkom M. B. Kenpbl-

wem, poaunacb Maea orpaHUYeHus cTparteru-
UECKMX BOOPYEHUA W CUCTEM MPOTUBOPAKET-
HO 060POHBI — OfiHa U3 Hanbonee ryboKKUX 1
BaXHbIX uzen XX Beka. JTa uaes, BbIABUHYTasA
M. B. Kengbliwem, . @. YctnHoBbIm, A. A. TpoMbl-
Ko 1 0. B. AHLpPOMOBbIM, Ha IeCATUNETVA Onpe-
[eNnvna noBecTKy AHA AN Ananora CBepXaepaB.
OHa no3BoAnia C3KOHOMUTb TUraHTCKUE pecyp-
Cbl, MOBbICKTb YPOBEHb AOBEPKS B MUPOBOM CO-
obLLecTBe U, B KOHEYHOM CYETe, obecneunna
MHOTO JIET MUPHOTO COCYLLECTBOBAHNA 6€3 Kpu-
311COB, BbIXOAALLMX HA BOEHHO-CTPATErMYecKni
yposetb. C. I1. Kypatomos, cotpyaHuk M. B. Ken-
Ablla, OAHUM U3 NepBbIX CPeay Y4EHbIX Hayy-
HO 060CHOBAN MAeto: AAEPHOE OpYKMe BMECTO
rapaHTa CTabunbHOCTV MOMET NPEBPATUTLCS B
CBOIO MPOTUBONONOKHOCTL. TOraa Takue cywae-
HUS Y4EHOrO Kasanucb NapafoKcoMm. Mpes, uto
Hall MUp HeMHEeeH, CnocobeH K NapagoKcanb-
HOMY NOBEZEHUIO, YIKe Toraa NpeAcTaBAAnach
0Y4EBUAHON, HO €€ NPUMEHeHNE K KOHKPETHbIM
peanuam  BOCNPUHWMANOCb HEOAHO3HAYHO.
B camom fiene, napuTer cTparernyeckux Boopy-
KeHWiA, 06GecneymBLLIMIA NONBEKA MWPA, WUCXO-
AW 13 BO3MOXHOCTW KoM M3 CTOPOH HaHe-
CTV Apyroi Henmpuemnembli yuiepd Ha nobGoi
cTaguMn KoHdMKTa. 310 1 ybeperano Kamayo
13 CTOPOH OT c06/1a3Ha TaKOM KOHMAMKT HauaTb.
OgaHaKo NpeanonoXuM, YTOo B MpoLIecce COKpa-
LEeHNA BOOPYMKEHWI, NYCTb Aaxe CUMMETPUY-
HOM, B3aWMHOM W KOHTPOJMPYEMOM, AOCTMr-
HYT HEKOTOPbIN KpUTUYeCKWi nopor. Mpu 3Tom
Kaxaas M3 CTOPOH MOXET HaHecT! Hernpuem-
NeMbI yilep6 B NepBoM 06e30pyKMBAIOLLEM
ynape. Ho He MOXXeT caenatb 370, HAHOCA OTBET-
HbI yaap. Yl Toraa nosensercs cobnasH HaHecTut
yaap nepebiMu... [1] Kctan roeops, 3t ugen
C. . KypatomoBa w1 Lienoi nnesapl ote4ectseH-
HbIX Y4EHBIX ABUIMCL OCHOBOW 3apOXAEHNA HO-
BOr0 HAay4yHOro HanpasneHus — cuHepretk (B
Te e rofbl pa3BuTVie 3TOro HarnpaeNeHNA UHK-
LMMpOBanock 3a pydexom W. P. MpuromxuHbIm 1
I". XakeHom). [pe/inoxeHs 0 COKpaLLLeHM CTpa-
TErMYecKVX BOOPYKEHUN U CPEACTB CpepHen
JanbHoctu Gbinn BbiaBKHYTLI CoBeTckum Coto-
30M B X0fle COBETCKO-aMepUKaHCKOM BCTpeym B
Bepxax B PeiiKbABYKe, COCTOSABLLENCS B OKTAGpE
1986 r. B xoze 3t0i1 BCTpeum Gbina AoCTUrHyTa
NPUHLMNWanbHas [OrOBOPEHHOCTb O COKpa-
LLIeHN HaMoNOBMHY BCEX KOMMOHEHTOB CTpa-
TErryecKkyx cui, B TOM YMCIe COBETCKMX TAXE-
nbix paket. MNocne pacnaga Cosetckoro Coto3a

B KOHLie 1991 r. 1 obpa3sosaHua Coapyxecrsa
He3aBncumbix FocyaapcTB OCHOBHAA YacTb UH-
(bpacTpyKTypbl CTPATErMyecKmX Cui U ALEPHOro
KOMI/IEKCA, a TaKwe 6OMbLIMHCTBO CTpatermye-
CKWX HOCUTENEN ANEPHOrO OPYXMA OKa3aIuchb
Ha Tepputopun Poccumn. K KoHuy 1996 r. Bce
sfepHble 6oe3apsabl, paHee HaxoaMBLUMECS
Ha Tepputopun KasaxcraHa, YkpanHbl 1 beno-
pyccun, 6blnn nNepeBedeHbl Ha TEPPUTOPUIO
Poccun. B Hactoswiee Bpema CAC Poccuinckon
®epepaumn npeacTaBneHbl KNACCUYECKON TpU-
apoi B coctaBe HasemHblx MBP (ctauuonap-
HOrO LUAXTHOTO, NOABUMHOIO FPYHTOBOTO U Xe-
NE3HOMIOPOKHOMO  BapuaHToB 6asvpoBaHus),
MOPCKMX 1 @BMALMOHHbIX CTPATErnyecKnx aaep-
HbIX cun. 3a neprog ¢ 1990 go 2002 r. obuiee
YUCNO HOCUTENEN 3NEMEHTOB TpUaabl COKpaTH-
nockb ¢ 2500 Ao 1505 eanHul, a saepHbIx 6oe-
3apagoB — ¢ 10 271 po 5518 eguHuy [2].

8 anpensa 2010 r. B lpare Amutpuin MepaBe-
neB 1 bapak O6ama noanvcany HoBbI Aoro-
Bop mexay Poccuinckon ®epepauven n Co-
eavHéHHbIMKM LTatamn AMepuKM 0 mepax no
JanbHellleMy COKPALLEHUID Y OrPaHNYeHUo
CTpaTermyecknux HacTynatesbHbIX BOOPYHe-
Hui (MpaxcKuii 4orosop). ITOT A0roBoOp, pac-
cyuTaHHbIN Ha 10 net, 6bin NoanucaH B3ameH
porosopa o CHB (4CHB) or 1991 r., 3aBep-
LIMBLLIEro CBOE feiicTBUE 4 feKabps 2009 T.
K norosopy npunaraercs Takike OBLIMPHbIN
NPOTOKO/ 0 Mepax No AanbHerLleMy CoKpalLe-
HUIO M OTPAHWYEHUI0 CTPaTerMyeckux Hacty-
nateNbHbIX BOOPYXeHui. Mocne nognucaHms
JI0roBopa 1 NpoToKona K Hemy (cm. «Feononu-
TMKa 1 6e3onacHoCTb», 2010, N24(12),¢. 131-
145) npe3nzeHTbl NPOBEN COBMECTHYIO NPecc-
KoHdepeHumto. bapak O6ama, B 4acTHoCTW,
oTmeTUn: «[loroBop npeaycmaTrpuBaer Cwib-
HO€e COKpalLieHne pa3B&pHYTOro AAEepHOro opy-
Us, COKpaLLAEeT CPeACTBA JOCTaBKN NPUMEPHO
BMOJIOBUHY W BK/IIOYAET PEXMM KOHTPOJISI, KO-
TOpbIV NOBbILLIAET A0BEPUE, NPULAET GONbLLYIO
rMBKOCTb 3alluTe Hallein 6e3onacHocTK 1 cno-
cobcByer obecneyeHnio Amepukoi Gesonac-
HOCTM HaLMX eBPONeNCKNX COO3HUKOB (Bbl-
JeNeHo aBTOpoM)... Mbl MONYYMAN JOKYMEHT,
KOTOpbIi B MOMHOW Mepe BbifepxuBaeT 6a-
naxc nHtepecos Poccum n CoeguHéHHbIX LliTa-
T0B AMepuKU. [MaBHOe, YTO 3AeCb HET BbIMFPaB-
WX 1 NpourpasiLux. Mobeannm obe CTOPOHbI,
KOTOPble YyNpounnv CBOK 6€30MacHOCTb, a C y4é-
TOM Hawwei nobeapl — Nobeanio BCé MMpoBoe
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HALUW TEXHOJIOM W AJ1 BALLEI0 bBU3HECA
31 oKTa6psa — 3 HosAbpa 2011

il Mocksa, MBL| <Kpokyc 3kcno»,
naBuiboH 1, 3an 3

Ha BbicTaBKe npeacTaBieHbl:
e MeTtannoobpa6oTka

e JlutenHoie U )OPMOBOYHbIE MALLMHDI Q
e [Ipeun3n0OHHbIE MALLUHDI Q
e Matepuanbl / KOMNO3UTbI
e CAD/CAM (PLM)
:II:II:;:?;I;IbIIIporpaMMbI: d P060Tb|
_ * 06opynoBsaHue Ans cBapKu 1 TepMOOGPABOTKH
' e Jlasepbl

loepanuauh - BMpEKUMA BLICTBKH: www.mashex.ru

it Ten. +7 (495) 935-81-00
diilii ®akc: +7 (495) 935-81-01

E ’WM .‘ E-mail: medvedeva@ mvk.ru

PETMOHATIBbHBIE MPEACTABUTENIBCTBA 3A0 «MBK»: MBK YPAIL: (343) 371-24-76, MBK BOJITA: (843) 291-75-89



coobuectBo. CeroaHs HaKoHeL-TO JeMOHCTPY-
pyetca rotoBHocTb CoenHéHHbIX LLiTatos 1 Poc-
Cnu, IBYX CTPaH, B KOTOPbIX COAepKaTcs Gonee
90 NpOLEHTOB MMPOBOrO SEPHOMO OPYKMA,
ObiTb rN06abHO OTBETCTBEHHBIMU NIMAEPAMM.
CerofiHst Mbl BbINOHAEM HallW 06A3aTeNbLCTBA B
pamkax [loroBopa o siepHOM HepacnpocTpaHe-
HUW, KOTOPbIV JOMKEH CTaTb OCHOBOW ANIA rNO-
6anbHOr0 HepacnpoOCTpaHeHWs SAEPHOMO Opy-
Husi». O6paTMm BHUMaHWe Ha cnosa Obambl O
6anaHce VHTEPECOB ABYX AEPHaB-naepoB M
06 1x rnobanbHON OTBETCTBEHHOCTU B AeNe He-
pacnpocTpaHeHns AfepHOro opyxusa. Ta e
MbIC/Ib CNIEOM MPO3ByYana W B BbICTYNAEHNN
[. A. MeaBepeBa: «B wtore mbl nonyunnu go-
KYMEHT, KOTOpbIi B MOMHON Mepe BbIAEPHU-
BaeT 6anaHc nHtepecoB Poccum u CoeanHEH-
Hbix LLitatoB AMepuKku. [naBHoe, 4YTO 3aech HeT
BbIMIPABLUMX M NPOMIPaBLUMX. 3TO TaK Hasbl-
Baemas win-win situation. A gymato, 4to 310 B
MOMHON Mepe XapaKTepusyeT To, YTo ceivac
6bin0 caenaHo. Mobeannm obe CTOPOHBI, KOTO-
pble ynpounam ceoto 6e30MacHoCTb, a € y4ETom
Hawel nobegpl — nobeamno BCEé MMpPoOBOE CO-
oblectso. HoBoe cornalleHue, KoTopoe yKpe-
naser rnoGanbHylo cTparernyecKylo crabusb-
HOCTb, OJHOBPEMEHHO CNOCOBCTBYET Nepexoay
Ha HOBbIiA, 60Nee BbICOKMIA YPOBEHb HaLLIMX OT-
HoLLeHWI, oTHoLLeHWI ¢ CoeiMHEHHbIMY LLiTaTa-
My Amepukuy» [3]. OfHaKo, HECMOTPS Ha LOCTUr-
HyTble [JOTOBOPEHHOCTW, COBPEMEHHbIA MUP
HaxoauTCA nop, Yrpo30i NPYMEHEHUS HOBbIX
rnoGanbHbIX reoCTPaTErmyeckmX KOHLENLUA 1
BM0B rN106aNbHOM0 OPYX WS, KOTOPOE NPUXOANT
Ha CMeHy agepHoMy opyxuto. CornacoBaHHbIM
YCUANAM MO YCTAHOBEHMIO AlePHOTO NapuTeTa
NPOTUBOCTOAT pa3pabaTbiBaeMble amepuKaH-
CKUM BOEHHbIM KOMaHZ0BaHUEM MPOEKT «bbl-
CTpbI rnobanbHbI yaap», a Takke reoctep-
Hoe, (B T. Y. KIMMaTUYECKOE) OpYMMe, KOTopoe
NPU3HAETCS OPYIKMEM MACCOBOIO NOPAXEHUs.

MPOEKT

«BbICTPbIV MOBAIbHBIN YAAP»
U BblBOP NO3ULIUN POCCUU

Ha cemuHape B MockoBcKoM LieHTpe KapHe-
r B vioHe 2010 r. npeaceparenb NPorpamMmbl
no npobnemam HepacnpoctpaHeHus LieHtpa
Anekceit ApbaToB nepeuvcaun Hanbonee 3Ha-
Ynmble Npobnembl, 0ByCNOBMBalOLVE HEOD-
XOAMMOCTb HEeoCabHOro BHUMAHWA CO CTOPO-
Hbl MocKBbI 1 BalumHITOHa K 3agaye agepHoro
pasopyeHus.

BanaHc cun nocne okoHyaHusa B 2020 r. cpoKa
aeiictus MpaxcKkoro gorosopa OyaeT xapak-
Tepu3oBartbca Tem, yto Poccum n CLUA npupér-
€A 3aKNtoYaTb HOBbIA AOFOBOP O AANbHENLIEM
COKpaLLeHUN AaepHbIX CWA, MOCKOMbKY Npoj-
JIUTb TEKYLLMIA OHW He CMOTYT B CUY AUHAMU-
Ku 6anaHca crparernyeckux saepHbix cun (CAC)
o6eunx cTpaH. B HacTosiiee BpeMs OCHOBHYIO
yactb CAC CLUA coctaBnsAtoT cucTeMbl, CO3AaH-

Hble B 1970-e rT. 1 BBeiEHHbIE B CTPOV B 1980—
1990-e rr. B 2020-2030-€ rr. oHu GyayT 3ame-
HeHbl KaK Ha HOBble cTpaternyeckne CUCTembl
B AlePHOM OCHALLEHWV, TaK 1 Ha NepcneKkTuB-
Hble HesfiepHble BOOPYKEHWA Ha CTpaTervye-
cKkux HocuTensx. CLUA 3anHTepecoBaHbl B TOM,
yToGbl CNEAYIOWMIA POCCUICKO-aMePUKAHCKMIA
[0roBOp NO3BO/NA MM COKPATUTL CTapble cucTe-
Mbl U PUHATL Ha BOOPYXeHWe HoBble. Poccuu
e He yaactcs K 2020 r. coxpaHuts ceon CAC Ha
ypoBHe B 1550 sfepHbix 60e3apafoB, KaK 3a-
(buKcupoBaHo B MpaCKOM [JOroBope,— faxe
B TOM C/ly4ae, ecnun byayT NpoANneBaTbCcsi CPOKM
cnywObl OTAeNbHBIX cucTem. Moatomy Poccus
OyzeT 3aMHTepecoBaHa B HOBOM [OTOBOPE ANis
TOro, 4TobbI NoaaepxkuBats naputet ¢ CLUA npu
6onee HU3KMX NOTONKAX.

MeperoBopbl 0 AanbHeNLLMX cokpatyeHnax CAC
ABNSAIOTCS HEOOXOAVMMbBIM YCNOBUEM [/l AUC-
KYCCWIA MO TaKMM BbI3bIBAOLLMM B3aIMHYIO 06e-
CNOKOEHHOCTb MOCKBbI 1 BaluuHIToHa npobe-
MaMm, Kak npoTusopaketHas obopoHa ([PO),
TaKTU4eCcKoe AflepHoe opyxue N MunuTapusa-
umMs Kocmoca. 3T npobnembl 6yayT 060CTpsATL-
€A N0 Mepe NPOABVIKEHWA MO MYTU AZEPHOrO
pasopyxeHus.

OrpaHuyerns CAC aomkHbl GbiTb pacnpocTpa-
HEHbI 1 Ha TPETbM CTpaHbl — BenukobpuraHuto,
Kurait, ®paHumio. Ho Bect ¢ HUMM neperoso-
pbl HEBO3MOXHO, €C/N He ByayT NPOAOMKEHbI
[BycTopoHHKe neperosopbl Poccnn u CLUA no
310i npobneme. Ecnm Poceus n CLUA caenatot
3TUM CTpaHam NpesnoxeHne 06 orpaHUyeHUm
CAC, He NoaKpennéHHoe COBCTBEHHBIM NPUME-
POM, OHU NoAyyaT TBEP/BIN OTKa3.

Ko BpemeHu npoBeaeHus KoHdepeHumn no
paccMOTpeHWo 0roBopa O HepacnpocTpa-
HeHun apepHoro opyxusa 2015 r. HeafepHbIM
CTpaHam MpPeACcToMT 0CO3HaTh, 4Yto Poccua u
CLLA npaKTUyecKu «CbIMUTUPOBaNy» COKpalLe-
HUSA, OCTAHOBMBLUMCH Ha NOToNKax B 1550 Goe-
3apagos, U fanblie cokpawarb CAC He Hame-
peHbl. MobyanTb HesaepHble CTpaHbl NPUHATL
Gonee XECTKME YCNOBUS ALEPHOTO Hepacnpo-
CTPaHEHNs1 MOXHO ByAeT TONBKO NPU NPOAOS-
EHUM POCCUNCKO-aMEPUKAHCKMX MeperoBo-
POB 0 COKpaLLeHusX [4].

CoXpaHWTb 1 YKpenuTb pexum AAepHOro He-
pacnpocTpaHeHusi MOXHO GYAET TONbKO B TOM
cnyyae, ecim Mocksa 1 BalwMHITOH NposemoH-
CTPUPYIOT B3aUMHYIO TPAaHCMAapeHTHOCTb U Npu-
BEPXEHHOCTb AAEPHOMY pa3opyxeHuto. [loro-
BOp Gy/eT 0CTaBaTbCsA B CUNE B TEUEHE eCATU
NIeT, €C/IN A0 UCTEYEHWA 3TOTO CPOKA ero He 3a-
MEeHAT nocneayowmm cornaleHmem. Ho B 3t
roabl GyAeT pa3BopauuBaTbCsl HOBas BOEHHO-
TeXHW4YecKas peBoniouua (MpeaLlecTsytoLas
BTP Hayanacb B roabl Bropoin MvpoBoWi BoWiHbI
1 6blna 03HaMEHOBaHa CO3[aHMEM aTOMHO-
rO W PaKeTHOro OpYXuA, CPeACTB PaAMooKa-
LI U 3NEKTPOHHBIX BbIMUCIMUTENLHBIX MALLMH).
Hosas BTP nonyyaer BoniolieHne B LIMPO-

STRATEGY

KOM CMEeKTpe BOEHHbIX JJOKTPUH W cTpaTernye-
CKIX KOHLENLWIA, KOTopble HeobxoanMmo npep-
nonaratoT paspaboTKy cucTembl roGanbHoOM
6e30MacHOCT, BK/OYAILLEH TeXHUYECKue,
OpraHn3aLMoHHble U reonoanuTMYecKe Komno-
HEHTbI. YeM e 370 BbI3BaHO? [lenio B TOM, YTO
BOeHHo-nonntnyeckas anuta CLIA B nocnep-
HUe rofipl BCE Goniee YNoBaeT Ha HOBYIO CTPa-
TErMYecKyio KoHUenumio — «BbICTpbIit rnobanb-
Hbli yaap» (BIY, prompt global strike concept).
CyTb 37O KOHUenuum B Tom, yto CLUA B cnyyae
BO3HWMKHOBEHMA OCTPON HeobXoaMmMoCTV Mo-
pasuTb B KpaTyanLume CPOKY OrpaHUYeHHOe Ko-
JINYECTBO KaK CTaLMOHAPHbIX, TaK 1 MOBUALHBIX
Lenen byayt cnocobHbl NPUMEHUTL MEKKOHTH-
HeHTaNbHble GaNNUCTUYECKE PaKeTbl, pa3me-
LEHHblE Ha aTOMHbIX NMOABOAHbIX 0AKax. Beab
06BEKTbl yaapa MOrYT HaXOAUTLCA BHE 30HbI
[l0CAraeMOoCTM aMepUKaHCKUX CUA nepefoBo-
ro 6asmpoBaHus (TakTuyeckas asuauus BBC u
nany6Has asuaums BMC). K tomy xe ansa nog-
rOTOBKM 1 NPOBEAEHs onepauumn notpedyercs
onpeaenéHHoe Bpema. Mexay Tem, KaK 13BecT-
Ho, MBP mnu BPITA cnocobHbl goctasuts 6oe-
BYIO Harpy3Ky B TedeHne 30—40 MUHYT NpaKTu-
YecKM B JI06YI0 TOYKY 3eMHOTO Lapa.

B KauecTBe NoTeHUManbHbIX Lienen ansa cpeacts,
pa3pabarbiBaeMbiX B pamMKax KoHLienuum bry,
npexae Bcero ynomuHatorca 6asbl Teppopu-
CTOB, @ TaKKe OKa3aBLUMEeCA MOA WX KOHTPO-
NeM CKNagpl v CpeAcTBa AOCTaBKU OPYKMA Mac-
COBOro nopaxeHua. OfHaAKO HYXHO OTMETUTb,
yto eHTaroH HamepeH pellatb U COBCEM Apy-
rvie 3agayun. B tom uncne ncnonb3osarb Heagep-
Hble CpefCTBa ANA NOPaXeHWa CTpaTtermyeckux
06BEKTOB — MPOTUBOCMYTHUKOBbLIE CUCTEMbI U
cuctembl MBO, 6annuctnyeckue paketsl 1 06b-
eKTbl, cofepxalyne OMY, apyrve o4YeHb Bax-
Hble LieN1, KOTOPble MOTYT OKa3aTbCs YA3BUMbI-
MW Ha HENPOAOMKUTENBHOE BPEMS, BKIIOYAS U
KOMaH[I0BaHWe NPOTUBHYKaA.

[lo oueHKam cneuWanucToB, CTPATErMYecKu-
MW CpeacTBaMM B HEAZEPHOM OCHALLEeHUN
MoryT ObiTb nopaeHbl oT 10 A0 30% nogo6-
HbIX Lienen. jpyrumm cnoBamu, U B HessiepHOM
OCHalleHWM cTpaTernyecke Hocutenu Oyayt
06nafatb KOHTPCWIIOBLIM MOTEHLMANoM, a no-
Tomy cTparerus BIY, Tak e Kak 1 nnaHbl pas-
BépTbiBaHMA [MPO, BbI3bIBaeT CnpaBesnBYyo
03a604EeHHOCTb POCCUIACKMX BOEHHBIX 3KCMep-
TOB. Y70 e npepcTaBnser u3 cebs «bbicTpbii
rnoGanbHbi yaap» U noyemy B BalivMHITOHe
COUNMM HEOBXOANMBIM NPUHSATD 3Ty KOHLLENLMI0?
Ha cnywanusx 8 CeHare CLUA (2007) reHepan
k. KapTpanT Ha BOnpoc o nepcnekTBax fo-
roopa no CHB B cBA3M C HOBbIMW CpeAcTBa-
MU, pa3pabatbiBaeMbiMi COFMACcHO KOHLenLmm
BIY, npamo 3assun: «Takoe peLLeHe No3BOAUT
caenatb Gosiee rMOKVMM NMOAXOA B paspabotke
cpeacts ans 6bicTporo rnobanbHoOro yaapa U B
TO e Bpems BECTW NOUCK NyTen K COXPaHEHUIO
COOTBETCTBYHOLLMX MEP AOBEPYS.
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B KOHUE KOHLOB, Mbl OCyLLECTBAAEM MOUCK
CPEACTB, YKPennsoLLMX HaluoHanbHylo 6e30-
MacHOCTb ¥ NO3BONAKLLMX B MEHbLUEN CTeneHn
onuparbCca Ha AlepHOe opyuen. Utak, amepu-
KaHCKWe BOEHHble YCMATpMBatoT B KOHLLeNLun
BlY cepbéstyio anstepHatvsy CAC.

B Hactosulee Bpemsa Poccus, OCHOBBIBAACH Ha
CBOEM MOHMMaHUW NOAAEPHaHVA cTpaTterunye-
CKOVi cTabunbHoCTW, BpAA nu GyneT cornacHa
06cyaaTb BONPOChI HECTPATErMYecKoro saep-
Horo opywwus (HAQ) 6e3 yuéra sapepHbix KPMB
60/1bLIOI [aNbHOCTW, MPOTUBOPAKETHOW 060-
poHbl ([TPO) 1 BbicoKOTOYHOTO opymsa (BTO),
B Kotopbix CLUA umeroT npeBocxoactBo. [ns
HAO Kak camocToATeNnbHOro Knacca AfepHbIX
BOOPYMEHWIA OTCYTCTBYET KaKOM-MMbo mexay-
HapOAHbIA  [JOrOBOPHO-NPABOBOM  MeXaHW3Mm,
TpebyioLnii UX KOHTPONA U COKpalleHWs, a
oduLmanbHbIX AaHHbIX O KONMYECTBE HecTpaTe-
TUYECKNX ANEPHBbIX D0E3aPA0B HET.

Poccuiickas nosvumsa no HAO cTpoutcs ¢ yyé-
TOM 06LLell BOEHHO-CTPATErMYeCcKoi CUTyaLum
Ha eé rpaHuLax 1 gucbanarca no o6bIYHbIM BO-
OPYEHVAM 1 BOOPYEHHLIM CVNam B NOMb3y
HATO (Ha 3anage) n Kutas (Ha Boctoke). HAO
CLUA, pa3BépHyToe B EBpone, paccmarpusaert-
CA POCCUNCKUMU BOEHHBIMM KaK cTparteruye-
CKOE, MOCKO/IbKY OHO HaXOAWTCA B AOCTATOYHOM
6n130cTy OT rpaHuL, Poccuu. Betynnenue ctpaH
BocTouHoi EBponbI 1 HEKOTOPbIX GbIBLUKMX CO-
BeTCKuX pecnybnuk B HATO, a TakKe npesoc-
x0AcTBO HATO B 0GbIYHbIX BOOPYKEHUAX YCU-
nvBaioT 6ecnokoiicTBo Poccum B OTHOLWIEHWM
amepukaHckoro HAO, pa3smelyénHoro B EBpo-
ne, 1 0GBEKTVBHO NOBbILLIAIOT 3HaYeHe e€ HAO

B KayecTBe NpoT1BoBeca. [103ToMy K neperoso-
pam No KOHTPOIO 1 COKPaLLLEeHMI0 3TOro Knac-
Ca AREPHOrO OPYIKMA MOXKHO NPUCTYNUTL NLLb
nocne Toro, KaK amepukadckoe HAO Gyaet non-
HOCTbIO BbiBEfleHO 13 EBponbl [5]. WTaK, KoH-
uenuua BIY B codetaHum ¢ rnobansHoit MPO
CTAaHOBUTCS MHCTPYMEHTOM OOpPEeTeHs NOAUTH-
YECKOTO W CTpaTervyeckoro JOMMHMPOBAHWS
B MUpe, YTO ABMAETCA AOCTAaTOYHO CEPLE3HLIM
(hakTopom, nofpbIBaOLWMM NPUHLMMBI B3aUM-
HOrO CAEPHKMBaHWA M obotoaHOK GesonacHo-
CTW, Pa3MbIBAIOLLMM APXUTEKTYPY CTpaternye-
CKOW cTabunbHOCTY.

CnpaBeaavMBoCTV Paan Haao OTMETUTb, YTO MO-
cnefHvie oAbl OMacHOCTV TaKOro PoAa CTanm
AKLEHTUPOBATLCA U B JOKYMEHTAX, onpeaens-
IOLLMX B3rNAAbl BOEHHO-MONUTUYECKOTO PYKO-
Boactea Poccuu. W B Crpaternm HaumoHanbHowm
6e3onacHoctn PO 10 2020 1., 1 B BoeHHOW A0K-
TpuHe PO, npuHaATbIX B 2009-2010 rT., pa3sép-
TbiBAHME CTPATErMYecKMX HesgepHbIX CUCTEM
BbICOKOTOYHOTO OPYMMWA OTHECEHO K OCHOB-
HbIM BHELIHWUM BOEHHbIM onacHocTAM Ans Poc-
cuiickon ®epepaumn Hapsagy C CO3AaHVEM U
pa3BEpTbIBAHMEM CTpATErMYecKon NpoTBopa-
KETHO 060POHbI M MUUTapU3aLINEN KOCMUYe-
CKOTO NPOCTPaHCTBa.

Poccumn ectb 0 4ém becnokoutbes. K 2014—
2015 rr. B pacnopsieHue leHtaroHa Moryt
NOCTYNTb HOBblE BU/bI BOOPYXEHU, CNOCo6-
Hble BbINOMHATL GoeBble 3aaadun BrY. OaHo-
BPEMEHHO C (hOPMMPOBAHMEM KOHLENuUn u
nccnefoBaHUAMM MAYT NOUCKM OMTUMANbHOIO
OpraHu3aLMOoHHOro peLleHus, a B pamkax Ctpa-
Ternyeckoro komaHgosanus CLLUA (CTPATKOM)

. el

pr T e g
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€03/1aBaNnCb BPEMEHHbIE KOMAHAHbIE CTPYKTY-
pbl. Cunbl BIY B coctaBe CTPATKOM nu6o B co-
ctaBe BBC CLUA peicTByIOT B TECHOW KOOPAM-
HaUMW C ApYrvmMM BUAAMK amepuKaHckmx BC B
KayecTBe COCTAaBHOM YacTu CTpATerMyecKkom Tpu-
anbl. Basrycre 2009 r. 66110 06bABAEHO 0 HaYa-
ne GYHKUMOHMPOBaHMs MM06anbHOro yaapHoro
KOMaHZO0BaHUA BOEHHO-BO3aylHbIX cun CLUA
(Air Force Global Strike Command, AFGSC), B
cdepy OTBETCTBEHHOCTM KOTOPOro, MOMMMO
onepauuii BIY, ¢ 1 gexabps 2009 r. BKIOYEHO
npumeHeHne 450 MEXKOHTUHEHTabHbIX paKeT
Ha3eMHoro 6a3npoBaHus 1 YacTel cTpatermye-
CKOW aBMaLmn.

XOTM Mbl TOFO MAM HET, Kak otmedan E. B.
MscHMKoB Ha MOCKOBCKON KOH(epeHuun
no HepacnpocTtpaHeHuo (4—6 mapta 2010
r.), HO B Gavailem aecatunetum onpege-
NATb XapaKrep B3auMMOOTHoWeHnn Poccumn n
CLUA 6yneT B3aMMHOE sEPHOE CAEPHKMBA-
Hue. 06e CTOpPOHbI MPOAOMKAT 0CTaBaThCA
CKOBAHHbIMM MPEXHUMK Napagurmamu, Ko-
TOpble onpesensioT CTPYKTYpY W COCTaB Aaep-
HbIX BOOpYKeHWA. PaccmatpuBas ycnoBus
oA panbHeiwero cokpalienusa CHB, cro-
POHbI ByayT MCXOAWTb U3 TOrO, YTO BO rNase
yrna no-npexsemy OyAeT HaXOAUTLCA KpuTe-
PV BbKMBAEMOCTU NEPCMeKTUBHBIX CTpaTe-
TMYECKUX CUN B YCNIOBMAX MI06Oro MbICNIMMOTO
cueHapwva passutua cobbituit. W 3ToT BbIBOA,
npexae BCero, CNpaBeAnvB MO OTHOLLIEHMWIO
K Poccuun. Yrposy ans BbhKMBaemoctn nep-
CMEKTUBHBIX AEPHbIX CUA MOTYT NpeAcTaB-
NATb He TO/IbKO CTpaTernvyeckue siiepHble BO-
OPYXEHVS U NPOTUBOPAKETLI NOTEHLMANBHOTO
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NPOTUBHMKA, HO W O0O6bIYHbIE BOOPYMHEHUS,
npexze BCero Te, YTO pasmelLeHbl Ha cTpare-
TUYECKMX HOCUTENIAX 11 06N1aAaI0T BbICOKOI TOY-
HOCTblo. HeKoTopble POCCUIICKME 3KCMepTbl
nonarawT, YTO CyLIEeCTBYKOLLME TEXHUYECKME
XapaKTepUCTUKMN BbICOKOTOYHOrO opykma CLLUA
VIKe NO3BONAIOT MCNOb30BaTb €ro AN NpPeBeH-
TMBHOMO YHUYTOXEHWUS OOBLEKTOB CTpaTermye-
CKux ApepHbix cun. Mpuyém CLUA npegnona-
ratoT MCNonb30BaTb BbICOKOTOYHOE OpyHKUe
LA pelleHna paga 3agad, Ans KoTopbIx paHee
NNaHNPOBANOCh NPUMEHATb AAEPHOE OpYKUe.
B oTHOLLEHUM BbICOKOTOYHOIO OPYXUA MEXAY
CLIA n Poccueit cyutectsyet amcbanaHc, u B
nepcnextuee oH Gyaer ycunusatbes. Mo 3ton
npuynHe BTO cnocobHo oKaszaTbcs OAHUM U3
TNaBHbIX NPENATCTBUI Ha NYTU OCYLLLECTBNEHUS
rny6oKux cokpaluenuin A0 [6].

[na Poccum BBOA B cTpOW cun BIY moxeT umetb
BeCbMa KOHKpETHble MpaKTUYecKkue nocnes-
ctBus. ®aktop BIY MoxeT 03HayaTb CIOM MoKa
ellé cylecTByloLLerl OTHOCUTENIbHON cTpaTery-
YecKom cTabunbHOCTU. faepHoe caepMuBaHme
M ycTpalleHune BbICTPO yCTapeBatoT, CTaHOBATCS
HenpremnemMbIM PyaYMEHTOM 3MOX1 KOHPPOH-
Tauumn Boctok — 3anap. [laxe moaepHusaums
AnepHbix apceHanos CLUA n Poccun v goktpu-
HasbHbIE MOATBEPHAEHUA, YTO sAepHble Goe-
3apAfbl OCTAlOTCA B CTPOIO U MOTYT GbITb NpK-
MEHEHBI, HE CHUMAIOT OXMAHWI TOr0, YTO OHK

HUKOraa He ByayT MCNONb30BaHbI, 1 B 0603pU-
MOM GyayLLemM rocyAapcTBa OTKaXyTCA OT 3TOro
BMAa OPYMUS.

HOBbIE BUbl INTOBAJIBHOIO
OPYXWUA, CETELLEHTPUYECKUE
BOMHbI U INMOBAJIbHAA
BE3OMNACHOCTb

B nopsaKke noctaHoBKM npobGnembl cnegyet
pa3nuyartb Tpu Bonpoca: 1) 0 co3aHnM HOBbIX
BMAOB r06anbHOro opyxus; 2) 06 opraHm3aumm
1 ynpaBsneHun 60eBbIMM OnepauusMi Ha ro-
6anbHOM TeaTpe BOEHHbIX JeNCTBUIA; 3) 0 NPUH-
LMnax opraHm3aumm rnobanbHoi GesonacHocTn
COBpEMEHHOro MMpoycTpoiicTaa. Ewé B 2002 r.
B. N. CavnueHKo JOCTaToO4HO YETKO onpeaenun
CNOMVBLLYIOCA Ha pybexe BEKOB CUTyaLuio U1
BbIAIBWA, B PaKypce «BOEHHOMN (yTyponorumy»,
aKTyanbHOCTb [aHHOW Npobaembl: «IKOHOMU-
YecKW pasBUTble CTPaHbl He TONMBbKO OCYLLeCT-
BNSIOT HENPepbIBHYI0 BOEHHO-TEXHUYECKYIO pe-
BOJIOLMIO, HO Y BBILLIM HA PYBeEX peBoMoLMM B
BoeHHOM fene. OcyLUecTBASETCA HOBbIA KOMOC-
CaNbHbIi CKAYOK B Pa3BUTUM BOOPYMKEHWN, a
BCNeACcTBYe 310r0 U B hopmax 1 cnocobax Bo-
OpYEHHOI 6opbObI 1 BOMHBI B Lienom. Hacty-
NaeT He TOMbKO HOBbIN NEPUOA BOMH OPYXMA
BbICOKMX TEXHOJIOTUIA, HO 1 Nepuoj obecLieHu-
BaHWA POAN AAEPHOTO OPYHWA, 3HAYUTENBHO-
O BbICBODOM/EHUs YeNOBeKa W KMUBOW CUAbI
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BOOGLLE OT y4acTs B BOOPYKEHHOW Bopbbe.
VIMEHHO BOeHHas HayKa AOMKHA yAeNnsTb BHU-
MaHwe, Npexzae BCero, 13y4YeHuIo B3anMOCBA3N
MEX/y TEXHONOMMYECKUMI acneKTamn 1 aane-
KO MAYLWMMM PEBOMIOLMOHHBIMY NepemeHamu
B (hopmax 1 cnocobax BOOpyHEHHON 6opbObI 1
BOVIH HOBOIO MOKoNeHus» [7].

B nepBom cnyyae pedb UAET 0 NPUHLMNNANBHO
HOBBbIX BIAAX rN06aNbHOTO OPYMMUSA, B KauecTse
KOTOpbIX CflefyeT paccmatpuearb reocthepHoe
u renvocdepHoe opykue. B cBolo ouepesp,
Pa3HOBUAHOCTAMY reoCcHepHOro OpPYMHIUA ABNS-
ercs atmoctepHoe (KIMMATUMYecKoe), rmapoc-
epHoe 1 nutocepHoe opyue.
AmmocghepHoe opyxme OCHOBAHO Ha MCMONb-
30BaHUM B KayecTBe nopaxarowero daxropa
WCKYCCTBEHHOM MHULMALMM TaKNUX KNMMaTuye-
CKUX AIBNIEHWIA, KaK yparaHbl, IMBHEBbIE J0XAM,
LMKNOHBI, CeNW, HABOAHEHMS, CMEPYU U Ap.
ludpocgeprHoe (rapodusnyeckoe) opyxue
UCNONb3YeT B KayecTBe nopaxarollero akro-
pa TaKKe NCKYCCTBEHHO HanpaBnsemble rapo-
tusnyeckne ABNEHNUS — LyHaMW, NOABOAHbIE
cefneBble U MyTbeBbIE MOTOKM, NOABOAHbIE ra30-
TMApPATHbIE U3BEPXEHUs U Ap.

JlumocgepHoe opyMe OCHOBAHO Ha MCMOMb-
30BaHUM paspyLIaoLLei 3HeprUm 3emneTpsice-
HWIA, U3BEPIKEHUs BYNKAHOB, OMYCKaHUA 3eMm-
HOW KOPbI, PA3/I0MOB 1 IUTOC(EPHBIX CABMIOB,
nenioBbICbINaHWA 1 4p.

lenuocghepHoe opyiie 3aHMMAET 0coboe Mecto
BO BCEM MHOroo6pasum rnobanbHoro opyus,
NOCKO/IbKY €r0 OCHOBHOE NpefHasHaueHve —
TPaHCMOPTUPOBKA €CTECTBEHHOM CONHEYHOM pa-
A1aLMM K NOBEPXHOCTY 3emMnu U eé hoKycMpoB-
Ka Hap, onpesfenéHHbIM pernoHom. JlasepHoe u
NNasmeHHOE OPYXUE MOXKHO CYMUTATb PA3HOBU-
HOCTAMU rennochepHOro OpyMuUs.
Knumarnyeckoe opyue B HbIHELHUX YCNOBUAX
CleflyeT pPaccMaTprBaTh Kak Opyme MacCcoBOro
nopaxeHus 1 paspyLLeHUs 3KOHOMUKM OTAENb-
HO B3ATOW CTPaHbI UM CTPaH, UCMonb3yloLee B
KayecTBe NnopaaloLLero haktopa UCKYCCTBEH-
HOe BO3AENCTBME HA NPUPOAHbIE PECYPChbl M
KMMAT OTAe/NbHO B3ATO TepPUTOPUM, FOCYAapP-
CTBa, KOHTWHEHTa. MpuHUMN paboTbl KIMMATU-
UECKOr0 OPYXWsA OCHOBaH Ha NPUHYAUTENBHOM,
WCKYCCTBEHHOM BO3AE/CTBUAM HAa NPUPOAHbIE
pecypcbl U KIMMAT B TOKa/IbHOM pPaiioHe 3eMHO-
ro Wwapa. B kayectse MexaH13ma «mycKa» Moryt
ObiTb ICMO/L30BAHbI U30BPETEHUS U TEXHOSO-
1, obecnedymBaloLe UCKYCCTBEHHO CO3AaH-
Hble TeXHOTeHHble KatacTpodbl, BieKylve 3a
co6oi1 3KoNOrM4YecKe KatacTpodbl 1, KaK cies-
CTBUE, CO3alOLMe 3KOHOMUYECKWe npobne-
Mbl (Kpu3ucsl). CyLiecTBOBaHME TaKOro OPYMUS,
ero paspaboTku W NpumeHeHre odULMaNbHO
NoKa He NOATBePXMAeHbl, O{HAKO MHOMOYMCIEH-
Hble Ny6AMKaLMKM NOCNeSHEro BPEMEHU, CBS-
3aHHble C KNMMATUYECKUMI aHOMANMAMK, Ha-
UMHAIOT NOHEMHOTY NPUOTKPbIBATL 3aBECY Haj
3101 npobnemoit. BawHO MMeTb B BUaYy, YTO



OTCYTCTBME MMUPOBBIX PErNaMeHTUPYIOLLMX fO-
KYMEHTOB MO AaHHON TEME MOBLILLAET BEPOAT-
HOCTb NMOSAABIEHWSA 1 CKPLITOTO NMPUMEHEHUs no-
[06HOr0 OpPYXMSA, @ TaKKe UCMO/NL30BaAHNA ero
TEPPOPUCTUYECKUMI U AHTUOBLLECTBEHHBIMY
rpynnuposkamu. lMpobGnemy reocdepHoro, B
YaCTHOCTM KIMMATUYECKOTO OPYMMA Heobxo-
AVIMO iepXaTb B NoJe NpucTanbHOro BHUMaHWs
YYEHbIX, BOEHHbIX CNELMannCToB 1 NOANTUKOB.
Bonpocbl opraHusauum 1 ynpasneHus 60esbl-
MM onepauysiMm Ha rnobanbHoOM Tearpe BOEH-
HbIX [AENCTBUA B BOWHAX LIECTOTO MOKONEHUA
paccMaTpuBatoTCA B paKypce CeTeleHTpude-
CKOro nogxofa. AHanu3 ero — Tema OTAeNbHO-
ro 1ccneaoBaHus. 3aech CleayeT CAenatb NnLb
HECKONbKO  NMpefBapuTeNbHbIX  3amMeyaHuit.
Bo-nepsbIx, «ceTeleHTpUYecKas BOMHa» — 310
He COBCEM TOYHbIN NepeBOf, aHMNICKOro Tep-
MUHa network-centric warfare. bonee ToYHbIN
NepeBofl: «CETELIEHTPUYECKME BOEHHble aeit-
ctBUs». OT HETOYHOrO NepeBoAa MAET U HETOY-
HO€ MOHVMaHWe UK AaXe HEeNOHUMaHUe CyTu
npo6nembl. M BCE e TepMUH «CeTeLLeHTpUYe-
CKan BOWHa» ye NPKUAICA, U 3aa4a Tenepb
HE B TOM, YTO6bI €ro 13MEHUTb, @ B TOM, YTOObI
€ro NpaBWbHO NOHUMATB W YNoTPed/ATh. WTak,
peyb MAET He O KAaKOM-TO HOBOM Buzae (Tvine)
BOViHbI, @ O CETELIEHTPMYECKOM MOAXOAE K opra-
HU3aLMK 1 BEEHUIO BOEHHbIX iefcTBUIA. Bonee
Toro, B Gyaylem TaKoi noaxod Gyaer akcuo-
MO, 1 BCE BOEHHbIE IeCTBIA Oy/yT HEM3MEHHO
OCHOBbIBATbCA Ha NPUHLMNE CETELEHTPUYHOCTU.
Aptyp CebpoBsckun 1 [xoH FapcTka, nomanyi,
nepBbIMM YETKO ChOPMYNMPOBaIN OCHOBHbIE
MONOMEHNS KOHLUEMUUM  «CETELEHTPUYECKO
BOViHbI» B cTaTbe «CeTelleHTpUYecKas BoiHa: eé
npoucxoxaeHve u Gyayuiee» («Proceedings»,
sHBapb 1998 1.). Tatoke A. Cebposcky 1 k. FapcT-
Ka YTBEPMAAIOT, YTO HbIHEWHsAA 3noxa rnoba-
N13aLmnm, UHOPMALMOHHBIX TEXHOMOTUIA 1 pe-
BOMIOUMM B MEHeMKMEHTe O3HaMeHoBaNacb
KOpeHHbIMM Npeobpa3oBaHUsMM B MUpe W
obuiecTse, B 613Hece 1 BoeHHOM aene. Mobe-
¥OaeT TOT, KTO OTAaéT cebe OTYET B 3TOM,—
He 3aKpPbIBAET [Na3a Ha NPOMCXoasLLMe B MUpe
M3MEHEHUSA, @ CTPEMUTCA aKTUBHO B3ATb MX HA
BoopyxeHue. NMobexwaaer B Gu3Hece, nobexaa-
€T 11 B BOViHE. 10 MHEHUIO aBTOPOB KOHLIENLUM
«CETEeLeHTPUYECKO BOWHbI», NPOUCXOAALLME B
COBPEMEHHOM MUPEe U3MEHEHUA ABNAIOTCA pe-
BO/OLMOHHBIMM: «Mbl NepeXuBaem 3moxy pe-
BOMIOLMM B BOEHHOM [ene, noAoGHON KOTo-
poit He GbIN0 HUYErO C MOXU HAMNONEOHOBCKUX
BOVIH, Koraa ®paHuus BnepBble NpeTsopuna B
¥U3Hb KOHLEMLMIO MAcCoBON apMmit». MOKHO
CMopWTL C aBTOPaMM [aHHOW KOHLIENUMM, Kak
cnpaeegavBo 3ameyaet W. M. lonos, no noso-
[y e€ pPeBOMIOLMOHHON CYLUHOCTH, MOCKOMbKY
ceTeLeHTPUYECKNE NOAXOAbI B TOM WU MHOM
CTEeNeHM LWNPOKO peannsyroTca B CUCTEME roCy-
JapCTBEHHOro ynpasneHus, GusHece, 3KOHOMI-
Ke W TEXHUKeE. 3TN NOAX0zbl YIKe AaBHO BHeAps-

I0TCA 1 B BOOPYEHHbIX CUAAX pasHblX CTpaH
MMpa, XOTA M B OTPaHMYeHHbIX maclutabax.
M TonbKO eauHbIAi CKOOPAMHWMPOBAHHbIN Nop-
X0, K BHEAPEHWIO CEeTeLeHTPUYECKNX TeXHO-
NOrUIA, NPUHLMMOB U METOA0B B AEATENbHOCTb
BOVWCK MO3BOMWA FOBOPWUTL 06 3TOM ABNEHWN
KaK O LeNOCTHOM KOHLeNuun «CeTeleHTpuye-
CKOV BOWHbI». B 3TOM LienoctHom noaxope v 3a-
K/KOYAETCA PEBOSIOLMOHHAA CYLLHOCTb paccMa-
TPVUBAEMOW KOHLLENLMN.

Mogenb «CeTeLeHTPUYECKON BOWHbI» COCTO-
UT M3 Tpex peLETOK-noacucTemM: MHbopma-
LUMOHHOM, CEeHCOpHO  (pa3BefbiBaTENbHOIA)
1 6oesoit. OCHOBY 3TOil CUCTEMbI COCTaBAs-
€T MHdOopMaLMOHHAsA pewWweETKa, Ha KOTopyio
HaKNafplBalTCA B3aMMHO MepeceKaloLme-
s ceHcopHas 1 6oesas pelwéTku. NHdopma-
LIMOHHAA peLLETKa-NoAcMcTEMa NPOHU3bIBAET
coboi BClO cucTeMy B NMONHOM 0Obéme. dne-
MEHTaMN CEHCOPHOW MOACUCTEMbI ABAAIOTCA
CpeAcTBa pa3BefKy («CeHCopbI»), a neMeHTa-
M1 G0EeBOIl PeLETKN — CpeacTBa NopayeHus
(«cTpenku»). ITv aBe rpynnbl 31EMEHTOB 06b-
€AMHAIOTCA OpraHamu ynpaBneHns U KOMaHAO-
BaHMA. B3aMMoOTHOLLIEHNA Mexay BCemu 3ne-
MEHTaMW NOACMCTEM 1 CAaMUMU NoACUCTEMaMMN
[OCTaTO4YHO C/IOXHbIE U MHOTOMN/JAHOBbIE, YTO
No3BOJIAET, HANPUMEP, «CTPEKaM» NopaxaTb
uenu cpasy no nonyvyeHUn MHdopmaumm ot
«CEHCOPOB» Ha OCHOBAHWW MpWKa3a oT opra-
HOB YMPABNEHWA NN e CAMOCTOATENbHO.
OcHOBaHHas Ha [jaHHOM Mofenn BO3MOMKHas
arpeccusi rmnoTeTMYecKoro MPOTUBHUKA, Kak
CBWAETENbCTBYET OMbIT NOCNEAHNX BOWH U BO-
€HHbIX KOH(NMKTOB, MPOXOAUT B ABA 3Tana.
Ha nepsom 37ane 6yayT HaHOCUTBCA BbICOKO-
TOYHbIE BO3/YLLHO-KOCMMYECKMe yaapbl Ha BCIO
ryouHy TepputopuK CTpaHbl. BoeHHble BO3-
moxHocTv CLUA no3BonsioT UM NPUMEHATb A0
1000 Kpbinarbix paKeT B CYTKW, He cunTas aBua-
umn BBCn BMC. B kauecTBe Lienen ans nopaxe-
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HUA BbIBUPAIOTCA KPUTUYECKN BaXKHble 0ObeK-
Tbl rocyaapcrBa-meprebl. ClYCKV NPUOPUTETOB
OGbEKTOB MOPAEHWA COCTABMAITCA eLlE B
MUPHOE Bpems, UCXoAs U3 KOHLeNLMM TaK Ha-
3bIBaEMbIX «MATU KOMEL, NOAKOBHMKA YopaeHay,
KoTopasl paccmarpyBaeT NPOTMBHKMKA B Kaue-
CTBE CUCTEMbI, COCTOALLIEI U3 NATU PaanabHbIX
Konell. B LeHTpe — NoNnTMYECcKoe pyKOBOACTBO,
3areM CeayloT CucTeMa XusHeobecrnedyeHus,
UHbPACTPyKTypa, HaceneHre, U Avlb B MO-
CNedHIon oYepeb — BOOPYMEHHbIE Cibl. Mo-
no6Has cxema yxe NpuMeHsiach B xofe arpec-
cvu HATO npotus HOrocnasuv B 1999 r. Lienbto
nepBoro 3rana arpeccum byaer: nosHas aesop-
raH13aLys CUCTEMbl rOCYAAPCTBEHHOO, 3KO-
HOMMWYECKOr0, BOEHHOrO YNpaBieHus; «oce-
nneHue» cuctembl passeaxn u MBO cTpaHbl;
AEMOpanu3aums HaceneHusi, naHuKka u LLIOK;
[€30praH13aLya  BOEHHbIX  MepomnpuATUin
rocynapcrea-wepTebl. Ha BTOpom 3tane arpec-
CUV OCYLLLECTBAIAETCA HA3EMHOE BTOPXEHME, KO-
TOPOE HAYHETCA TO/bKO TOrAa, Koraa Lenb nep-
BOro 37ana byaer 4oCTurHyTa, 1 ecim 31o Gyaer
npu3HaHo HeobxoaumbIM. Mo cyTn, 310 ByaeT
3a4MCTKa MecTHOCTY [8].

Pa3paboTku rnobanbHoOro OpyMs U CceTeleH-
TPUYECKMX BOWMH, MO CyTW, BeayTca B pycie
obecneueHns rnobanbHoi 6GesonacHOCT oOf-
HOMONSPHOTO MUPOYCTPOIICTBA, KOTOPOE MHU-
LMMpYETCsl, B OCHOBHOM, aMepPUKaHCKUMI aHa-
JUTUKAMU 1 BOEHHbIMU cTpaTeramu. Mogo6Hoe
O/IHOMONIAPHOE MMPOYCTPOICTBO NpeacTaBs-
€TCsA [I0CTAaTOYHO MPOCTO: OHO MpeACTaBieHo
appom (ero obpasytor CLUA, 3anagHas Espona
U UX COI3HUKW) 1 nepudepuent (cnabopassu-
Tble cTpaHbl A3umn, Adpuky 1 JlaTuHCKoN Ame-
puku). Mexay HAMKM pacnonaratoTcs CTpaHbl
C npucyLen MM LUMBUNM3ALMOHHON CamobbiT-
HOCTbIO M CNEUUDUYECKUMI MOAUTUYECKUMI
pEeXMMaMK, YTO CO3AAET onpeaenéHHble npe-
NATCTBMA AN NONHOW UX UHTErpauun B AApO.




CTPATETMN

36

K Hum otHocsaTca Bpasunua, Poccus, WHauna,
Kurain (BPVK), a Taroke psg 6ypHo passusato-
LWMxcst cTpaH A3uarcKo-TUXOOKeaHCKOro peruo-
Ha. [1ns nofo6HOro MMPOYCTPOCTBA KIIOYEBbIM
npuopuTeToM rnobanbHoi 6e3onacHoCTn ABNS-
toTcA 6€30MacHOCTb LiEHTPa, COXpaHeHWe, yKpe-
nieHne U paclumMpeHre 1x NNaHeTapHoro KOH-
Tpona cnefys npuHLmMny «4ro xopouuo ana CLUA,
XOpOLUO /11 BCEro 4enosevectBar. KOHTponb
LeHTPa HaZl MMPOM KaK pas3 1 TpebyeT HOBbIX Me-
XaH13MOB 1 NPoLLeayp, OCHOBAHHbIX Ha CETEBOM
MOAXOAE, MOCKOMbKY MOMHOCTBIO WHTErpUpo-
BaTb B OZIHOMONSAPHOE MUPOYCTPOIACTBO BCE Tep-
PUTOPUM 1 HAPOABI LieHTP He cnocobeH. Tak 3a-
POANNUCHL UAEes MOANEPHaHUS «ynpaBNsemoro
Xaoca» Ha nepudepum 1 ceTeBoi NPUHLMN ro-
6anbHOro KOHTPOJISt MMPOYCTPOCTBA-CETU.

Mogo6HOMY CLeHapuio NpOTUBOCTOUT obpeTato-
Wi BCE Gonee YETKIE KOHTYPbI CLIEHAPUI MHO-
rOMOAAPHOr0  MMUPOYCTPOIACTBA, aKTOpamu Cra-
HOB/MIEHWS W YCTOAYMBOTO PasBUTUS KOTOPOrO
BbICTyNaloT reoLmBmnm3am [9]. imeHHo nocnes-
HWUM MPEACTOMT OMMOHMPOBATL OAHOMONAPHBIM
MHWLMaTMBam B obnactv obecnedeHuns rnobans-
Hol Ge30macHoCTV 1 (3aeck s conuaapeH ¢ A. T.
[lyrHbIM) OpraHM30BaTh «30Hy CBOETO MPUOPH-
TETHOrO BMAHWA, BKItOYAsA NOMMTUYECKYIO, MUPO-
BO33PEHYECKYIO, COLMANbHYIO, KyNbTYPHYIO, Si3bl-
KOBYIO 1 3KOHOMMYecKyio mogensb — Pax China,

Igor Kefeli, Doctor of Philosophy, Professor

Pax Indiana, Pax Russica, Pax Latino-Americana u
T. 4. [paHnLbl MeXay HUMIM NPOMZYT He MO IMHK
HbIHE CYLECTBYIOLMX FOCYAAPCTBEHHbIX pybe-
e, HO Mo MHbIM, 6onee rMOKUM 1 MeHee thop-
Man130BaHHbIM NpU3HaKam (A3bIK, STHOC, KynbTy-
pa, X03ANCTBEHHANA MOAE/b, PEAUT/A UT. 4.)» [10].
3paecb HeobxoavMa BbipaboTKa KOMMIEKCHBIX U B
YEM-TO aCMMETPUYHBIX OTBETOB. 3TO 1 0BCyMae-
Hve npobnembl B Cb OOH, apyrvx MexayHapoa-

HbIX OPraHM3aLmsiX, 3a4MCIEHNE KIMMATUYECKOTO
1 TICUXOTPOHHOTO OPYMWA B KAaTeropuio OpyMus
MaccoBOro YHUUTOMEHUSA W PacnpoCTpaHeHuie
Ha TaKOBble COOTBETCTBYIOLMX MEMIYHAPOL:-
HbIX HOPM U NpPaBWA, OpraH13aLus 1 NOAREPH-
Ka LUMPOKOTO OBLLECTBEHHOIO ABVKEHNS NPOTVB
BMeLLATe/IbCTBA B NPUPOAHbIE MPOLIECCHI U yCTa-
HOB/IEHNE MEMIYHaPOAHOrO KOHTPO/A Haf Npo-
BOAMMbIMY UCCNELOBAHUAMN B 3TON cdepe.
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GLOBAL WEAPONS AND GLOBAL SECURITY:
TO STATEMENT OF THE QUESTION

ATOMIC WEAPONS: FIRST STEP

TO CREATION OF GLOBALWEAPONS

In 1940 the Uranium Commission was founded in the
USSR Academy of Science and combined the efforts of
research institutes involved in nuclear physics research-
es. After the Great Patriotic War started, almost every
activity in the sphere of nuclear physics was temporar-
ily stopped. Only in 1943 the Nuclear Weapons Program
focusing on research of creation capabilities was accept-
ed. Its implementation was associated with information,
received by Soviet leaders, that the Great Britain and
the US had already started working on such projects.
The Laboratory No. 2 initiating the Soviet Atomic Proj-
ect was founded in April 1943 and the first Soviet nu-
clear device was already tested on 29 August 1949. By
the late 1950s the USSR disposed of substantial arse-
nal of nuclear warheads and delivery systems enabling
fo use nuclear weapons in the theatres of operations.
Then the Soviet Union bended the main efforts to devel-
op delivery systems of intercontinental range capable of
striking the US. The necessity fo prevent the US attack
threat entailed the development of nuclear weapons de-
livery systems of intercontinental range. The successful
test of R-7 (5S-6) infercontinental ballistic missile (IBM)
and its usage in autumn 1957 for launching of artificial
earth satellites demonstrated the leadership of the Sovi-
et Union in the ballistic missile development. In Decem-
ber 1959 a new type of the Armed Forces - the Strategic
Rocket Forces - was founded. The Strategic Forces De-

velopment Program, implemented in the 1960s, enabled
the Soviet Union to achieve strategic delivery systems
parity with the US, though the Soviet Strategic Forces
still yielded appreciably fo the US Forces in combat effec-
tiveness in the early 1970s.

The USSR was the first country declaring the nuclear
disarmament in 1982. Then the idea of strategic arms
and ballistic missile systems limitation - one of the most
important ideas of the 20th century - occurred to the
members of the Institute of Applied Mathematics under
the USSR Academy of Science. The idea suggested by
M.Keldysh, D.Ustinov, A.Gromyko and Y.Andropov de-
termined the agenda in the dialogue between two su-
perpowers for some decades. It enabled to save giant
resources, raise confidence level in world communi-
ty, and finally, ensured long-term peaceful co-existence
without strategic crises. S.Kurdyumov, a Keldysh's col-
leagues, was the first one who scientifically grounded
a new concept: instead of being a guarantee of stability
nuclear weapons can be changed to its opposite. Then
the scientific opinion like that seemed to be paradoxical.
Back then, the idea that our world is nonlinear and capa-
ble of paradoxical behaviour seemed to be obvious, but
its adaptation fo a particular situation was interpreted
in different ways. In substance, the strategic armaments
parity ensuring peace of half a century relied on oppor-
tunities of every party to cause inadmissible damage to
the other one at the every stage of conflict. It preserved
both parties from temptation to start such a conflict. But
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suppose that a certain threshold of concern is reached
in the process of arms limitation even if it is symmet-
ric, mutual and controlled. At the same time every party
can cause the inadmissible damage when launching the
first-strike disarming attack. But no one can do it when
launching a retaliatory strike. It results in temptation to
be the first one, who will strike...[1]. Incidentally, the ideas
expressed by S.Kurdyumov and the pleiad of domes-
tic scientists were the basis of a new discipline - syner-
gy - initiated by I.Prigozhin and G.Haken abroad at the
same time. The Soviet Union suggested limiting strate-
gic armaments and medium-range weapons at the Sovi-
et-American summit that took place in Reykjavik in Oc-
tober 1986. At the summit the Agreement in principle
was achieved fo cut by half strategic forces components
including the Soviet heavy missiles. After collapse of the
Soviet Union n 1991 and formation of the Common-
wealth of Independent States the main part of strate-
gic forces and nuclear complex infrastructure as well as
majority of strategic nuclear delivery systems remained
in Russia. By the end of 1996 all nuclear warheads, sit-
uated previously in Kazakhstan, Ukraine and Byelorus-
sia, were transferred to the Russian federation too. At
the present the Russian strategic nuclear forces are pre-
sented by the classic nuclear triad composed of ground-
launched IBMs (including immobile silo-based, rail and
road mobile ones), sea-launched and aircraft strategic
nuclear forces. Over the period from 1990 to 2002 the
general number of triad components was reduced from



2500 to 1 505 units, the number of nuclear warheads -
from 10271 to 5 518 ones [2].

On 8 April in Prague Dmitry Medvedev and Barack
Obama signed a new US-Russian Treaty on Measures for
the further Reduction and Limitation of Strategic Offen-
sive Weapons (Prague Treaty.) The Treaty (with ten-year
duration) was signed instead of the Strategic Weapons
Reduction Treaty signed in 1991 and expired on 4 De-
cember 2009. Besides the Treaty, there is an attached
extensive Protocol on Measures for the further Reduc-
tion and Limitation of Strategic Offensive Weapons. Fol-
lowing the execution of the Treaty and the Protocol (Geo-
politics and Security. 2010. No. 4(12). PP.131- 145) both
Presidents held a joint press conference. Barack Obama,
particularly, noted: “The Treaty cuts the number of de-
livery nuclear systems approximately by half, provides
for considerable reduction of deployed nuclear weap-
ons and the control regime, raising the confidence level,
making our security arrangement more flexible and cre-
ating favourable conditions for America to ensure the se-
curity of our European allies (emphasised by narrator)...
We received the Document that keeps the balance of in-
terests of both the US and Russia. The main thing is that
there is not a winning or a losing party. Both parties en-
hanced their security and, as a result, they won. And hav-
ing regard to our mutual triumph, the world community
has won too. At the present both countries - the US and
Russia - that possess more than 90% of world nucle-
ar weapons demonstrate their willingness fo be respon-
sible leaders around the world. As of foday we carry out
our obligations according fo the Nuclear Nonprolifera-
tion Treaty that should become the basis for the global nu-
clear non-proliferation.” Draw our attention to Obama'’s
statement about the balance of interests of two leading
states concerning the Nuclear Nonproliferation Concept.
Immediately after him the same idea finds its expression
in President Medvedev's speech: “As a result we received

the document that strikes the balance of interests of Rus-
sia and the US in full measure. The main thing is that there
is not a winning or a losing party. It is so-called «win-win
situation». | think it fully reflects what has been done just
now. Both parties enhanced their security and, as a re-
sult, they won. And having regard to our mutual triumph,
the whole world community has won too. The new Trea-
ty consolidates the global strategic stability and promotes
the “upgrade” of our relationship with the US at the same
fime."[3] However, in spite of attained agreements, the
present-day world is under the threat of global geostra-
tegic concepts and types of global weapons taking place
of nuclear weapons. The Prompt Global Strike Project,
developed by the American military command, as well as
geosphere weapons (including climatic ones), recognized
as weapon of mass destruction, are opposed to agreed ef-
forts to achieve the nuclear parity.

PROMPT GLOBAL STRIKE (PGS) PROJECT

AND RUSSIAN ATTITUDE

During the seminar in Carnegie Moscow Center Alex-
ey Arbatov, the Chairman of the Centre, enumerated the
most significant problems that require undivided atten-
tion of Moscow and Washington fo the nuclear disarma-
ment.

After the expiration of the Prague Treaty in 2010 the bal-
ance of forces will require to negotiate a new Treaty on
the further Nuclear Forces Reduction between Russia
and the US because the prolongation of the Treaty will be
impossible owing to changes in the balance of strategic
nuclear forces in both countries. At the present the main
part of the US strategic nuclear forces is the systems
developed in the 1970s and put info operation in 1980-
1990. By 2020-2030 they will be replaced by new strate-
gic nuclear systems and promising non-nuclear weapons
using strategic delivery systems. The US is interested in a
new Russian-American Treaty that will enable them fo re-

*U.S. AIR FORCE

duce the earlier systems and adopt the new ones. By 2020
Russia will fail fo preserve the amount of strategic nucle-
ar forces (1550 warheads) stated in the Treaty even if the
working life of certain systems will be extend. So Russia
will be interested in a new Treaty to reduce the earlier sys-
tems to keep parity with the US with lower ceilings.
Negotiations focused on the further reduction of strate-
gic nuclear forces are an indispensable condition for dis-
cussions of problems disturbing both Moscow and Wash-
ington including ballistic missile defence (BMD), tactical
nuclear weapons, and space militarization. As the Nucle-
ar Disarmament Program is implemented, the problem
will become aggravated.

Also the Limitation of strategic nuclear forces should
apply to other countries: Great Britain, China, France. But
it will be impossible fo negotiate with them if bilateral ne-
gotiations between Russia and the US concerning these
problems will not be continued. If Russia and the US sug-
gest the countries fo limit their strategic nuclear forces,
but without giving a lead, they certainly will be refused.

In the run-up fo the Conference concerning the consider-
ation of the Nuclear Non-Proliferation Treaty-2015 non-
nuclear nations will have to realize that Russia and the US,
keeping to the ceiling of 1550 warheads, virtually imitat-
ed the reduction and do not intend to reduce them in the
sequel. Nothing but the Russian-American nuclear weap-
ons reduction talks can impel the non-nuclear countries
o come fo harder terms of nuclear non-proliferation.

It will be possible to reinforce the non-proliferation re-
gime if Moscow and Washington demonstrate their mu-
tual transparency and adherence to the nuclear disarma-
ment concept. The Treaty will be in force for a period of
ten years if it is not replaced by the next agreement prior
the expiration of this term. But af that time a new mili-
tary technological revolution will occur (the previous one
started during the World War Il and was marked by devel-
opment of atomic and rocket weapons, radar equipment
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and computer systems). The new military technological
revolution is characterized by the wide range of military
doctrines and strategic concepts that will certainly imply
the development of the global security arrangement in-
cluding technical, organizational and geopolitical compo-
nents. What is the reason? The point is that the US mili-
tary and political elite set more and more hopes upon a
new strategic concept - Prompt Global Strike (PGS) Con-
cept - over the last years. The essence of the concept is
that the US, in the case of need to hit the limited amount
of both stationary and mobile targets at the earliest possi-
ble time, can launch IBMs situated in nuclear submarines.
But the strike fargets can be out of reach for American
forward-based forces (Tactical Air Force and shipborne
aircrafts). Moreover it takes certain time to prepare and
maintain such an operation. Meanwhile, as it known,
IBMs can virtually deliver combat load within 30-40 min-
utes to every spot of the global.

First of all, terrorist bases as well as depots and deliv-
ery systems for weapons of mass destruction controlled
by terrorists are mentioned as potential targets for war
means developed according to the Prompt Global Strike
concept. It should be noticed that the Pentagon also in-
fends to solve other fasks. It means the use of non-nucle-
ar means for strategic site destruction including anti-sat-
ellite and anti-aircraft defence systems, ballistic missiles,
vehicles carrying mass destruction weapons and other
important targets that can become vulnerable for a short
period of time (i.e. enemy command).

According fo the experts’ research, the strategic non-nu-
clear means can strike from 10% up to 30% of such tar-
gets.

In other words, the strategic non-nuclear delivery sys-
tems will possess the counterforce potential too and
therefore the Russian military experts consider the situ-
ation with PGS concept as well as BMD deployment plans
as disturbing for Russia. What is the background of PGS
concept? Why was it considered necessary in Washing-
fon to accept the concept? During the US Senate hear-
ings in 2007 General J. Cartwright was asked about the
prospects of Strategic Non-nuclear Weapons Treat in
view of new means developed according fo PGS concept.
He said: “Such a solution enables fo make our approach
fo development of PGS agents more flexible and, at the
same time, make the search for preserving to appropriate
confidence-building measures. After all, we are searching
for means reinforcing the national security and enabling

fo rely on nuclear weapons in a less degree.” So, the US
military sees in the PGS concept a worthy alternative to
strategic nuclear weapons.

At present, Russia bases on its own inferpretation of stra-
fegic stability maintenance and, as a result, will not agree
to discuss the issues of non-strategic nuclear weapons ig-
noring long-range nuclear SLCMs, BMD systems and pre-
cision weapons, the quantity of which in the US excels
the Russian one. To use the non-strategic nuclear weap-
ons as an independent nuclear weapon class, the world
community does not disposes of infernational negotiat-
ing and legal base requiring the measures of their verifi-
cation and reduction. At the same time there are no of-
ficial data about the quantity of non-strategic nuclear
warheads.

The Russian attitude to non-strategic nuclear weapons
is based on the general military and strategic border sit-
uation as well as imbalance concerning conventional
weapons and the Armed Forces with advantage of NATO
(in the West) and China (in the East). The US non-strate-
gic nuclear weapons deployed in Europe are regarded
by the Russian military as strategic weapons owing to
their proximity to the Russian border. The entry of East-
ern European countries and some of former Soviet Re-
publics into NATO and the conventional weapon superi-
ority of NATO heighten the concern of Russia about the
US non-strategic nuclear weapons deployed in Europe as
well as raise objectively the significance of its non-strate-
gic nuclear weapons as a counterpoise. Therefore the ne-
gotiations concerning verification and reduction of this
nuclear weapon class can be started only after all of US
non-strategic nuclear weapons leave Europe [5]. So, the
PGS concept in combination with global BMD becomes
aninstrument for political and strategic dominance in the
world, what is a valid reason undermining the principles
of mutual containment and security as well as the current
structure of strategic stability.

It should be said in all fairness that the threats such as
these have been emphasized in documents reflecting
the views of the Russian military and political leaders
over the last years. According to the RF National Security
Strategy till 2020 and the RF Military Doctrine embraced
in 2009-2010, the deployment of strategic non-nuclear
precision weapons (along with development and deploy-
ment of strategic BMD systems and space militarization)
belongs to the major external military threats for the Rus-
sian Federation.

There are some issues to concern: by 2014-2015 the
Pentagon can receive new weapons for PGS operations.
Along with concept formation and researches the US mil-
itary conducts the search for the optimal organizational
decision and creates a kind of provisional command with-
in the US Strategic Command (STRATCOM). The PGS
Forces as a part of STRATCOM or the US Air Force op-
eratfe in close cooperation with the other US military ser-
vices as a component of strategic triad. In August 2009
it was announced that the Air Force Global Strike Com-
mand (AFGSC) began to work and would be responsible
for PGS operations and starting from 1 December 2009
for 450 ground-based intercontinental missiles and Stra-
tegic Air Force units foo.

According to Y.Myasnikov (Nuclear Non-Proliferation
Conference in Moscow), the relationship between Russia
and the US will be determined, regardless of our wishes,
by mutual nuclear containment. Both parties use the for-
mer paradigms as before which determine certain struc-
tures and components of nuclear weapons. Also, the par-
ties will consider the possibilities for further reduction of
strategic nuclear weapons and, certainly, will be guided
by the major aspect - survival criterion of advanced stra-
tegic forces by every scenario model. And such a conclu-
sion applies, first of all, fo Russia. The threat for survival
potential of advanced nuclear forces can constitute not
merely strafegic nuclear weapon and antfimissiles of po-
tential enemy but also conventional weapons and preci-
sion/strategic delivery weapons. According to the Rus-
sian experts, the present performance attributes of the
US precision weapons enable fo use it for preventive de-
struction of strategic nuclear weapons. Besides, the US
intend to use precision weapons for operations that re-
quired the use of nuclear weapons in the past. Thereis an
imbalance of precision weapons between Russia and the
US that will become more and more apparent in the fu-
ture. Thereby precision weapons can get a main barrier
against substantial reduction in nuclear weapons [6].

The use of PGS forces can have concrete practical con-
sequences for Russia. The PGS Concept can undermine
as yet existent comparative strategic stability. The means
of containment and deterrence go out of date quickly and
become unacceptable vestige of East-West-confrontation
age. Itis not ruled out that the nuclear weapons will never
be used and the states will give them in spite of moderni-
sation programs and doctrines that enable the nuclear
warheads to remain fully functional and be employed.




NEW GLOBAL WEAPONS, NETWORK-CENTRIC
WARFARE AND GLOBAL SECURITY

There are 3 basic issues concerning the statement of the
problem: (1) the development of new global weapons; (2)
organization and control of operations within the global
theater of operations; (3) principles of global security in
the modern world. In 2002 V.Slipchenko could estimate
the situation at the turn of the century and emphasised
the urgency of the problem from the position of military
futurology. According fo him, the military and fechnical
revolution continues in the economically developed coun-
fries and, moreover, it recovers a new level in military sci-
ence. It means an enormous qualitative leap in weapon
development that entails marked changes in forms and
methods of conducting armed conflicts and warfare in
whole. This new period will be characterized by high-tech-
nology weapons, even less importance of nuclear weap-
ons and warfare without involvement of manpower in
warfare. Namely the military science should explore the
inferconnections between technological aspects and far-
reaching revolutionary changes in forms and methods of
warfare and new-generation wars."[7]

The first issue implies absolutely new global weapons
such as geospheric and heliospheric ones. Geospher-
ic weapons subdivide into atmospheric (climate), hydro-
sphere and lithosphere arms.

Atmospheric weapons are based on initiation of natu-
ral phenomena such as hurricanes, heavy showers, cy-
clones, mud flows, floods, tornados, efc.

Hydrosphere (hydrophysical) weapons use as destruc-
tive agents some man-guided hydrophysical phenome-
na - tsunami, in-stream mud flows and gas hydrate eru-
pions, efc.

Lithosphere weapons are based on the use of destroying
energy of earthquakes, volcanic eruptions, Earth’s crust
sinking, crust fractures, lithosphere dislocations, ashfall,
etc.

Heliospheric weapons are the global armaments of par-
ticular importance that imply natural solar to be trans-
ported to the ground surface and focused on certain
area. Laser and plasma weapons belong to varieties of
hydrosphere armaments. Nowadays, the climate arma-
ments should be consider as weapons of mass destruc-
tion that are capable of causing the erosion of economy
in one or some countries and use mad-made influence
upon natural resources and the climate of single ferritory,
country, state, mainland or continent. The principle of op-
eration is based on artificial, man-guided influence upon
natural resources as well as climate conditions in a single
area of the world. The inventions and technologies, which
provide man-made anhtropogenetic disasters resulting
in ecocatastrophes and after that in economic issues (cri-
ses), can be used as a “frigger”. The existence, develop-
ment, and appliance of such weapons are not confirmed
officially but numerous publications about climate anom-
alies gradually lift the veil of secrecy around this problem.
It is important to realise that the lack of regulating instru-
ments increases the probability that such weapons can
be used secretly, by terrorist and antisocial groups. The
problems of geospheric and climate weapons require the
undivided attention of scientists, military experts, and
politicians.

The organization and control issues of operations with-
in the theater of warfare and wars of the sixth genera-
tion are considered according to the network-centric
approach. The analysis of this approach is a subject for
a separate research but some remarks should be made.
Firstly, the Russian term for the English term “network-
centric warfare” means not exactly that it is in fact. To
say the “network-centric war activities” would be more
accurate. The inexact interpretation of the ferm causes
the lack of understanding or even misunderstanding of
the main point. But the Russian term has become natu-
ralised and the major task is not to change it, but under-
stand and use correctly. So, it is not a new type of a war
but anew, network-centric approach to organization and
control of warfare. Moreover, such an approach will be-
come axiomatic in the future and all operations will be in-

variable based on the network-centric principles. For the
first time, Arthur Cebrowsky and John Garstka formu-
lated clear the basic provisions of Network-Centric Con-
cept in their article: "Network-Centric Warfare: its Origin
and Future” (“Proceedings”, January 1998).

Secondly, A. Cebrowsky and J.Garstka insist that the cur-
rent age of globalization, IT and Management Revolution
ismarked by drastic alternation in the world society, busi-
ness and military science. Nowadays, the party wins that
can acknowledge the changes in the world and use them
for armoury. It wins in business, it wins the war. Accord-
ing fo the Network-Centric Concept creators, the chang-
esoccurring in the modern world are revolutionary. They
said: “We go through the Age of Revolution in military sci-
ence. There has been nothing like that since Napoleonic
wars when a Grass Roots Army Concept was implement-
ed by the France military.” Of course, it is possible to con-
test the revolutionary character of the Network-Centric
Approach, because it is used in public administration,
business, economy, technology in a varying degree.
Over a long period of time, the approach is implement-
ed gradually in the Armed Forces of different countries.
But only complex, cooperated approach to introduction
of new network-centric technology, its principles and
methods, in the sphere of warfare permits to regard the
phenomenon as an integral concept of “network-centric
warfare.” The revolutionary essence of the concept con-
sists namely in such a holistic approach.

The network-centric warfare model is composed of three
subsystems (grids): information grid, sensor (reconnais-
sance) grid and engagement grid. The intercrossed sen-
sor and engagement grids are superimposed on the in-
formation grid that forms the basis of the system. The
information grid transpires the whole system. Recon-
naissance assefs (“sensors”) are the components of sen-
sor grid, and destructive agents (“arrows”) - the com-
ponents of engagement subsystem. These two groups
of components are united by command and control el-
ements. Interrelations between all components of sub-
systems and between subsystems are quite compound
and mulfidimensional what enables, for instance, “ar-
rows” to strike target immediately after obtaining infor-
mation from “sensors” on an order from command and
control elements or independently. According to the ex-
perience of latest wars and military conflicts, the model-
based possible aggression of hypothetical enemy goes
through two phases.

The first phase implies precision aerospace strikes over
the whole tferritory of the country. The US military re-
sources enable to apply up to 1 000 cruise missiles per
day besides Air Force and Naval Air Force. The critical fa-
cilities are usually chosen as targets in the state - victim
of aggression. The lists of priority destruction objectives
are made out in the time of peace and based on so-called
John Warden'’s Five Rings Model. According fo the model
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the enemy is regarded as a five radial rings system con-
sisting of political leadership (as a system centre), sys-
tems essentials, infrastructure, population and, last of all,
the Armed Forces. Such a schema was applied for NATO
operation in Yugoslavia in 1999. The task of the first op-
eration phase is full disorganization of public/economic/
military administration system, disorientation of intelli-
gence and anti-aircraft defence systems, demoralization
of population, panic, shock as well as disorganization of
military actions in the state - victim of aggression. The
second phase implies ground invasion that can start only
after achievement of first-phase objectives and in case if
it is recognized as necessary. In effect, it means a mop-
ping-up operation [8].

As a matter of fact, new global weapons and centric war-
fare models are developed to ensure the global securi-
ty of uni-polar world order that is initiated generally by
US analytics and military strategists. It is not difficult fo
imagine such a uni-polar world: it is presented by Cen-
tre (formed by the US, Western Europe and their allies)
and periphery (underdeveloped Asian, African, and Latin
American countries). Also there are some countries with
civilized originality and specifies political systems, that
obstruct their complete integration into the Centre, be-
tween two groups of countries. Brazil, Russia, India,
China (BRIC) and a range of fast-growing APAC coun-
tries belong to them. The security of the Centre as well
as retention, consolidation and extension of global con-
trol are the key priorities of global security in such uni-
polar world, the main principle of which is “what is good
for the US is good for humanity.” The control of the Cen-
fre over the world requires new mechanisms and proce-
dures based on network approach because it is impossi-
ble tointegrate all territories and nations into the Centre.
So, it resulted in the idea of maintaining “manageable
chaos” in the periphery and global network control con-
cept. Such a model is opposed to even stronger multi-po-
lar world model, the sustainable development of which is
demonstrated by geocivilizations [9]. Namely they have
fo oppose to uni-polar initiatives concerning global secu-
rity (here | agree with A. Dugin) and create their own “af-
fected priority area including political, world-view, social,
cultural, language and economic models (Pax China, Pax
India, Pax Russica, Pax Latina-Americana, efc.) The ter-
ritories will be divided not by current state borders, but
by language, ethnic group, culture, economic model, reli-
gion, etc.” [10] It is necessary to search for complex and
maybe even asymmetric solutions concerning the issues
such as debates about the problem with the UN Securi-
ty Council and other international agencies, addition of
climate and psychotropic arms to weapons of mass de-
struction, norms and regulations for such weapons, or-
ganization and support of social movements against in-
terference in natural phenomenon, and international
control of researches in this sphere.
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CAHKT-NETEPBYPI BCTPETWJI
ANCNNENHBIE TEXHOJIOTUW!
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B KOHUe ceHTabps B CaHkT-Metepbypre
B pamkax copyma «Poccuiickun npo-
MbllWNeHHUK» npowna VI MexayHapogHas
cneuvanu3MpoBaHHan BbiCTaBKa CPeacTB U
TexHonornn Bmyanusaumm DISPLAY-2011.
370 eAMHCTBEHHOE B Poccumn meponpusatue,
NOCBALEHHOE BCEMY CMEKTPY TEXHONOrMn
oTobpaxeHus uMHdopmauum. OpraHusaro-
pOM MEepONPUATUA BbICTYNMWUAO POCCUINCKOE
otaeneHve MexayHapoAHOro AUCNIeiHOro
obuwecta (SID) npu noasepxkke Ynpasne-
HWUA PafMO31EKTPOHHON MPOMBILWIEHHOCTH
MwvHnpomToproenn P® u npasutenbctsa
CaHkT-MeTepbypra.
JKcno3uums BbictaBku DISPLAY-2011 6bina
npeacTaBneHa pasgenamu:
® NpOMbILNEHHbIE U 6OPTOBbIE AUCTNEN;
® TexHonoruu Busyanusauum B obpasoBa-
TeNbHOM npoLecce;
NHTErpmpoBaHHble AB-cuctembl Ans 3Hep-
reTUKMW, NPOMBILLIEHHOCTH, TPAHCNOPTa;
WHTEPaKTVBHblE [AUCMNENHbIE TeXHO/O0-
TUW, KNOCKN 1 TEPMUHANbI;
e qUcnNen M MHAMKaTopbl Ans npubopo-
CTPOEHMA.
CBOI NPOAYKUMIO HAa CTEHAAX AEMOHCTpU-
poBann kKomnaHuu Eastar, Consource,
«AcKpuH-UHTerpaumsa», MKC, Kb «[uc-
nnen», PMNKB, «Meanasusop», KTU-MK,
«Meranut 3nkom», «CeHcopHble CucTembl»,
«lMonema», «TAVP», 3DNW.ru u ap.
JKCNo3nuMI ¥ [eNoByld  Nporpammy
DISPLAY-2011 nocetunn 6onee 2000 cne-
uManucToB, obLiee KONMYECTBO MOCeTUTe-
nen dopyma «PoCCUACKUA NpPOMbILINEH-
HUK» npeBblcuno 15 000 YyenoseK. BoicTaBKa

DISPLAY ctana ofHUM 13 APKUX 3N1E€MEHTOB
nporpammbl hopyma «PoCCUICKUIA MPOMBbILL-
NeHHUK 2011», cpean KOTOpPbIX: MHTepec-
Helwas nporpamma [eTepbyprcKoro WH-
HoBaLMoHHoro opyma (6onee 60 fenoBbIX
meponpuatuitl), Bnepeblie B Poccumn opra-
HW30BaHHbI KOHKYPC NpotheccroHanbHOro
MacTepcTBa MOJIOAbIX CNEeLManucToB (3aHsn
o NaoLwaam Lenbix ABa NaBuaboHal), uepe-
MOHWS OTKPbITUS C y4acTUeM HOBOTO rybep-
Hatopa CaHkT-MeTepbypra, HaLWOHaNbHas
3KCNO3MUMUSA NPOMBbILIIEHHOCTU Pecny6anku
TaTapcraH, npesenTauusa E-mobuns.

29 ceHTAbpa npu nopaepxke CoBeTa pek-
TopoB By30B CaHkT-leTepbypra 1 agmu-
HUCTpauum ropopa cocroanca «JeHb auc-

Oprkomutert BbicTaBku DISPLAY
Ten.: +7 (495) 287-44-12

E-mail: info@display-expo.ru
www.display-expo.ru

MAEAHbIX TEXHOMOMMIA» — LMK NyBANYHbIX
NeKunin Ana cneumannctoB W CTYLEHTOB
yuyebHbIX 3aBefeHuid pervoHa. JIeKLUoH-
Hyto mporpammy nocetunu 180 cTyaeHTOB
W cneuuanucToB U3 14 yuyebGHbIX 3aBepe-
Hur. CNoHCOPOM «/[IHA AMCNNENHbIX TEXHO-
norun» Bbictynuna komnaHna NEC Display
Solutions, npegocTaBuBluas 23-A0MMOBbIN
MOHWUTOP CaMOMy AMCLUNIUHUPOBAHHOMY
caywarenio.

[pyrMmn  MHTEpecHbIMM MeponpUATUAMU
ctanu cemuHap «CoBpemeHHble mepuaTex-
Honoruu ans ob6pasoBaHma XXI Beka» u Tex-
HU4eckuin Bu3ut B PFITMY, opraHv30BaHHbIN
KomnaHuen «AcKpuH-NHTerpauusax. Mpeno-
AaBaTenu v NpeacTaBUTeN agMUHUCTPaLUi
BY30B CMOFM MO3HAKOMUTBLCA C OMbITOM
OCHaLLeHUs y4yebHbIX ayaAUTOPUI HOBEMLINM
MeauanpoeKLNoHHbIM  060pyLOBaHNEM;
y3HaTb, KaK WMCNonb30BaTb COBPEMEHHblE
MHTEPaKTUBHbIE YCTPOMCTBA — [OKYMEHT-
Kamepy, WHTEPaKTUBHYIO [LOCKY, MHTEpakK-
TUBHbIA nnaHwet; onpoboBatb cucTeMy
onpoca QOMO; No3HaKOMUTLCA C YHUKanb-
HOV pa3paboTKOM KOMMNAHUM «ACKPUH» —
y4yeOHbIM MYNbTUMEAUNHBIM KOMMIEKCOM
(YMKa), ycnewHo paboTaiolum B HECKOJIb-
KUX ayAMTOPUAX By3a.

Cnepytouwana BbictaBka DISPLAY cocTo-
utca B 2013 roay, a byayuieid oceHbio
B CaHkT-leTepbypre BnepBblie NPONAET ho-
PYM MO 3/1EKTPOHHbLIM MOAY/ISM U CMCTEMAM
MPOMbILLINEHHOrO, 6OPTOBOrO W BCTpamBae-
MOrO Ha3HayeHus «[pOMbILLNEHHas U BCTPa-
MBaemas 371eKTpoHnKa 2012».
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SALNLLEHHbBIN
MHOTO®YHKLMNOHAbHbIV
MOAYNb MOAENN MM-501

Monynb MM-501 npepHa3HayeH Aana
TPaHCNOPTUPOBKM NIMYHOTO  COCTaBa
¢ obecneyeHnem 3aluTbl OT CPeAcTBa Mno-
paweHua no 5 knaccy 3awutbl. Micnonb3yer-
C KaK aBTOHOMHO, TaK U B COCTaBe C aBTO-
MOBUNAMM, UMEILLYMN UTUHIOBbIE 3aMKY,
BCTPOEHHbIE B naatchopmy.

Mogynb 3KcnayaTMpyeTca B pasnnyHbIX K-
MaTUyeCcKnX yCnoBusAxX Npu Temnepatype BO3-
ayxa ot =50 go +50 °C, ocHaléH cnctemamm
¥usHeobecnedyeHns (KOHAULIMOHMPOBAHMEM,

ARMOURED MULTI-

MODULE MM-501

odule MM-501 is designed to transport and pro-

tect crew against weapons providing protection
level 5. The Module can be used as a self-contained unit
or as part of vehicles with fitting locks integrated in the
platform.The Module can operate under various cli-
matic conditions at minus 50 to plus 50°C. It features
environmental control and life support systems (air

OTOMNEHMEM, BEHTUAALMEN, OCBeLLeHMEeM)
M Opyrum HeobXoaMmMbIM 060pYLOBAHUEM.
JHeprocHabweHne Moayns OCYLLECTBAAETCA
OT BHELLHEN ceTu, a Takke oT 6opToBOWA CeTn
waccu.

TpaHCNOPTMPOBKA MOXET MPOU3BOAUTHLCS
N06bLIM BULOM TPAHCMOPTa: aBTOMOBU/IbHbBIM,
EeNe3HOAOPOKHbIM, BOAHBIM U BO3AYLLUHbIM.
Mo TpeboBaHMIio 3aKa34MKa BO3MOXHA AOpa-
6OTHA KOHCTPYKLMW MOAYNSA UM OCHALLLeHNe
JOMONHUTENbHBIM 060PYA0BAHNEM.

FUNCTIONAL

conditioning, heating, ventilation, lighting) and other
equipment.

The Module is power supplied from an external mains
and a chassis mains. Transportation can be made by
road, railroad, water, or air. If necessary, the Module can
be customised, namely the structure can be modified or
the Module can be outfitted.
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YPE3BbIYAWHbIE CUTYALMI

[eaTtenbHocTb nnueH3npoBaHa

7

Cepreit Jle6epeB, oTaen rocysapctaeHHoro 3akasa OAO «Tetumc Mpo»

AHMNA: TTEPCINEKTUBHBIE
HATTPABJIEHNA NCTNOJIb3OBAHWUA

| PRO Tetuc MNpo — HaAEXHOCTD,

GecrnedeHre 060POHHOM N 3KOHOMUYECKON

6e3onacHocTH, 3hheKTUBHOE UCMO/b30Ba-
Huie Bronornyeckrx 6oraTcTe okeaHa, 0CBoeH!e
KOHTUHEHTA/IbHOTO Wenbha — 3a4a4n, KoTopble
CerofiHA CTOAT Nepes rocyAapcTBOM W 3acTas-
NAT €ro BECTU LWMPOKOMACLUTABHYIO MOPCKYIO
[eATeNbHOCTb.  BO3MOMHOCTb  pelueHnst  3Tux
3aa4 o0yCloBEHa NPUMEHEHVEM COBPEMEH-
HbIX TEXHOJIOTUI U TEXHUYECKUX CPEACTB. 3Ha-
unTeNbHAA YAANEHHOCTL OT Bepera, Gonbluas
paboyas rnybuHa M cypoBble KAMMaTUyecKue
YC/IOBUA [iHA YCNOMHSIOT paboTy BO40/a30B W
CU/IBHO OrPaHNYMBAIOT BO3MOMHOCTb MCMONb-
30BaHUA TPAAULIMOHHbIX BUAOB NOABOAHON TeX-
HUKK. [lnst npoBesieHns paboT B TaKMX YCNOBUAX
Hambosiee MepCrexTVBHLIM CYUTAETCA MpUMe-
HEHMe aBTOHOMHbIX MOABO/HbIX POGOTOB.
Co3ziaHue 1 1UCNoNb30BaHNe aBTOHOMHbIX HEO-
GuTaembIx NoaBoAHbIX annaparos (AHMA) — mo-
fofiast ¥ MHTEHCMBHO Pa3BKBAIOLLAACs OTpacb
OKeaHOTEXHWKKM, obecneuynBaiollas nposese-
HIe LUMPOKOTO CMeEKTPa NoABOAHbIX paboT.
Ha cerogHsawHuin aeHb AHIA wmcnonb3ytotea
B C/ledyIoLMX HanpaBneHusX:
® CbéMKa penbeda aHa;
® CTpPOUTENLCTBO 1 06CNe0BaHIe JOHHBIX COO-
PYEHWiA, MarucTpanbHbIX TPyGONpPOBOAOB,
Kabeneii, NOPTOBbLIX COOPYEHNIA;
MOHMTOPUHT MOMIE3HBIX MCKOMAEMbIX, 3KOJIO-
TMYEeCKMe UCCNENOBaHUA, B TOM YMC/IE MOAO
NbAOM;
® yyacte B MOABOAHLIX MOMCKOBO-CMaca-

Te/bHbIX OrepaLyaXx.

Moaynb ynpaBneHus

M CBA3N

Control and communication
module

Mogynb aBMKUMTENS
v cnepsueit cucTeMbl
Prepulsion and servo module

~

lmaponokaTtop 60KoBoOro 0630pa

Side scan sonar transducer

BbaTtapeiiHbii Moaynb

-

npoBepeHHas BpemeHem!

ABTOHOMHbIN HeoOMTaeMblii NOABOAHBIN anna-
par — 3T0 aBTOMAaTMYECKUN CaMOXOAHbIN Npu-
6op-HoCHTENb  MCCNEfOBATENbCKON annapary-
pbl, CNOCOBHLIA ABTOHOMHO MOrpyKaTbCs Ha
rny6uHbl 10 6000 METPOB, NPOBOAUTL 0GC/e-
[0BaHVe TONLWM BOAbI, FPYHTa B 3alaHHOM paii-
OHe MO0 3aJaHHOW MPOrpPaMMHON TPAEKTOPUK
M MO OKOHYaHUM MPOrpaMmbl BO3BPALLATHCA
B 3a[1aHHyI0 Touky (paitoH). Mepeaaya KomaHz
Ha GopT annapara 1 nosyyeHue TenemHhopma-
UMM 06PATHO OCYLLECTBASIOTCA C MOMOLLbIO Y-
JPOAKYCTUYECKOW CUCTEMbI CBA3M UMM NO Ka-
Hany KOCMUYECKON CBA3W. MMApOaKyCcTMYecKan
HaBWraLlMOHHasA CMCTeMa COBMECTHO ¢ GopTo-
BOW MHEPLMANbHON HaBUraLMOHHON CUCTEMON
MO3BOJ/IAIOT HENPEPbLIBHO ONpeaensTb MecTono-
NIOXeHWe annapara, a onepatopy Ha cyaHe —
OTCNEXMBATL TPAEKTOPUIO €70 [BIKEHUA B pe-
anbHom maclurabe BpemeHu. Tawoke Ha AHMA
YCTaHaB/MBAKOTCA M3MEPUTENN NApPaMETPOB
cpeabl, hoTo/Braeoannapartypa, 0630pHble rv-
AponoKaTopbl, reodusnyeckas annapartypa.
MpOAOMKUTENLHOCTL  HEMPEpPbIBHOW  paboTbl
AHTA noj Bofi0Vi MOYET COCTABNATh 10 HECKOSb-
KUX IECATKOB YacoB.

OcobeHHOCTbH0 AHTIA ABASETCA €ro Moay/bHas
KOHCTPYKLMA, NO3BONAIOLLAA NETKO MOAEPHU3U-
poBaThb annapar nog KOHKPETHYLO 3a4avy.

B 6a30BbIii COCTaB MOJyNei BXOAAT ceaytoLLye
cuctembl (puc. 1):

1. HocoBoi MoayNb COAEPKUT CUCTEMY TEXHUYE-
CKOro 3peHusi, B COCTAB KOTOPOI MOTYT BXOAUTb
0630pHble rMAPONOKaTopbl, hoTo/BrAEOKaMe-

AHTeHHaA MauTa (aHTeHHbl: 6ecnpoBoAHOM
NBC; Iridium; GPS), mask

Antenna fower (Antennas: wireless LAN;
Iridium; GPS), Beacon

HocoBoi Mmoaynb
Nosecone module

: (,

Battery module

Puc. 1. CoctaB AHMA
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pbl, CPEACTBA MOMCKA 1 YCTPOACTBA 06PabOTHM
«3pUTENBbHOM» MHGOPMaUMK, a Takke rmapo-
aKyCTUYEeCKMe CUCTEMbI TeeynpasneHns 1 Tene-
MEeTpUN.

2. barapeiHbii mMoaynb BKIOYAET CUCTEMbI
3HeproobecneyeHms.

3. Mogynb ynpaBneHus ¥ cBsA3u obopyno-
BaH CUCTEMOW MPOrPaMMHOrO ynpaBneHus.
OHa BK/IOYAET 3/1EMEHTBI, OCYLLECTBAAOLME
KOHTPO/NIbHO-aBapuiiHble YHKLMK, CUCTEMbI C
NPOCTPAHCTBEHHO Pa3HECEHHBIMY 31eMeHTamm
npvémo-nepesatoLLen annaparypbl U CyaoBbl-
MU CPeACTBaMM, a TatKe GOpPTOBOM aBTOHOM-
HbI UHEPLMANbHbIA HaBUTaLMOHHbIA KOMMNEKC
C LONNEPOBCKUM U3MEPUTENIEM CKOPOCTU U NpU-
EMHUKOM CMYTHUKOBOM HaBUraLum.

4. Mopynb [BVXUTENS W CRepsAllert CUCTeMbl
CHaBKEH CMCTEMOI YNIPABNEHNSA ABVKEHUEM U
aBTONWNOTA, [BVMMUTENBHO-PYNEBBIM U MAPO-
AKYCTUYECKMM HaBMraLMOHHBIM KOMMIEKCOM.
5. [lononHuTeNnbHbIE MOaYN MOTYT GbiTb OCHa-
LLieHbl MHOPMALMOHHO-U3MEPUTENBHON CUCTe-
MOW, aKycTuyeckum npodunorpacdom, reodu-
3UYECKUMM NPUGOPaMM UT. 4.

Bo Bcém mupe paBHo, a B Poccum HepaBHo,
AHIMA ycnenu Ha npaKkTMKe AoKa3aTb CBOE npe-
BOCXOACTBO Haf APYrMMM TEXHUYECKUMU Cpej-
cTBamu. TaK, Hanpumep, ¢ nomotybio AHIMA
GAVIA npon3BoacTBa MMPOBOTO Nvaepa B 3TOM
obnactv — komnaHuu Teledyne Gavia, oduup-
anbHo nocraensemoro B Poccmio OAO «Tetnc
Mpo», 4ns psaa MUHUCTEPCTB 1 BEAOMCTB Obina
npoBefieHa Cepusi MOWMCKOBbIX pabot. B Tom
yncne npoBoaunock obcnefoBaHMe pPaioHOB
pycna pekun CeBepHas [iguHa, MoToBcKoro 3a-
nuBa (puc. 2) n YépHoro mops B6m3un Mony6oit
Oyxtbl (FeneHmKMK), rae NoATBEPAMNACh BbICO-
Kan 3 heKTMBHOCTb annapara Kak NoVMCKOBOro
cpeactea.

Kpome TOro, B HacTosilee Bpems BeayTcA
HOBblE Pa3paboTY B LeNsAX PaclUMpeHns BO3-
MoxHocTen GAVIA. Tak, Hanpumep, nnaHupy-
€TCs YBENNYUTb aBTOHOMHOCTb W AanbHOCTb
X04a annapara, KoTopble HanpsAmylo 3aBUCAT
OT €ro 3anaca 3Hepruu. JocturHyTb 3toro Gyaer
BO3MOXHO MYTEM 3aMeHbl XMMUYECKNX UCTOY-
HWUKOB 3/1EKTPOTOKA, MPUMEHAEMbIX B HaCTO-
Allee BPemA, Ha aNnbTepHaTUBHbIE WCTOYHM-
KW 3Hepruu, TakmMe Kak CoNHeYHas, BONHOBasA
1 1. A. Ho y)e cerogHs nepeyncieHHble Bbille
0COGEHHOCTM 3TOr0 aBTOHOMHOrO Po6oTa, 3Ha-
yuTeNbHO ynpollarolero paboty uvenoseka,
0YeBMIHO YKa3blBalOT HA ero MpevMmyLLecTBa
NpY NCNONb30BaHNM B HAYYHO-UCCe[0BaTeNb-
CKUX, NOVCKOBO-06CNef0BaTENbCKUX U APYIUX
uensix.



Puc. 2. NoctpoeHuie 3D-n3obpaxeHus penbeda aHa B paioHe MoToBCKoro

3anuea (bapeHueBo mope)

2.3-D image of the seabed relief of the Motovsky Bay, Barents Sea

Sergei Lebedev, Tetis Pro,
State Order Department

EMERGENCY SITUATIONS

0Te4YeCTBEHHOW BOMHbI)

Puc. 3. 06cnepoBanme 3aToHyBLWero o6bekTa (caMonér BpeMéH Benvkon

3. Investigation of the sunk airplane (WWII)

SELF-CONTAINED UNMANNED

SUBMERSIBLES: PROSPECTS FOR USE

rovision of defence and economic security, effec-
tive use of ocean biological resources, develop-
ment of continental shelf are the very goals that the
state needs fo attain and the goals that motivate the
state fo engage info ocean exploration activities. Pos-
sibilities for solving these problems depend on the
usage of advanced technologies and techniques. Div-
ers work is complicated by the seabed being located
far way from the shore, ocean depth and severe cli-
mate conditions. These also limit possibilities of imple-
mentation of traditional types of underwater technolo-
gy. The self-contained submersible robot is considered
to be the most perspective means for such works.
Use and development of the self-contained unmanned
submersible is a young and rapidly developing field of
the ocean technology that allows for a wide range of
underwater work.
- Nowadays, the self-contained unmanned submers-
ible is used for the following purposes:
+ Seabed relief shooting
+ Construction and survey of seabed installations,
main pipelines, submerged cables, and seaport fa-
cilities
+ Monitoring of minerals, environmental research,
including under ice research
+ Underwater reach and rescue operations
The self-contained unmanned submersible is a self-
contfained self-propelled research equipment carri-
er that can access undersea depths of up to 6000 m,
conduct observation of the water column and ground
in the designates area in accordance with the set pro-
gramme frajectory. Upon the completion, the sub-
mersible can return to the defined location (area).
A sonar system and space communication channels
are used fo fransmit commands to the apparatus and
receive information from it. Sonar navigation sys-
tem together with on-board inertial navigation sys-
tem allow for consistent detection of the location of
the submersible. At the same time, the operator can
track the trajectory of the submersible movement in
the real time regime. The fime span of the continu-
ous operation of self-contained unmanned submers-
ible under water is tens of hours. The self-contained

unmanned submersible can also carry environmen-
tal parameters meters, photo and video equipment,
sonar devices, and geophysical equipment.

One of the special features of the self-contained un-
manned submersible is its modular construction
which allows modifying it for specific purposes.

The following systems are included (fig. 1):

1. The head module contains a computer vision sys-
tem that includes sonar devices, photo and video cam-

Puc. 2. MocnenorpyxHoe o6cnyxuaHne AHMA
Fig. 2. Post-Submergence Maintenance of Self-
Contained Unmanned Submersible

eras, visual data search and process devices, as well
as sonar systems of remote control and telemetry.

2. The battery module includes power supply sys-
tems.

3.The control and communication module is equipped
with the programme control system. The system in-
cludes elements that perform control and emergen-
cy functions, systems with spaced transceivers and
on-board devices, as well as on-board autonomous in-
ertial navigation system with Doppler computer and
space navigation receiver.

4. The propeller and tracking system module is
equipped with the apparatus movement control sys-
tem or autopilot, propulsion system and sonar naviga-
tion complex.
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5. Additional modules can be equipped with the da-
ta-measurement system, acoustic profilograph, and
geophysical instruments etc.

Around the world, and from not so long ago in Russia,
self-contained unmanned submersible could proof its
superiority over other technical equipment, in prac-
tice. For example, a series of search and rescue op-
erations have been undertaken with GAVIA self-con-
tained unmanned submersible that are produced by
the global leader in this field - Teledyne Gavia and are
officially distributed in Russia to various government
institutions and departments by Tetis Pro. Among
these operations were investigation of the areas of
the bed of the North Dvina River, the Motovsky Gulf
(fig. 2) and the Black Sea, near the Golubaya Bay (city
of Geledzhik). During these operations, the high ef-
ficiency of the apparatus as a piece of search equip-
ment was confirmed.

In addition, new research and development activities
are undertaken to extend the capacities of GAVIA,
these days. For example, it is planned to increase au-
tonomy and movement range of the apparatus that
are directly dependant on its energy storage. This can
be achieved by supplementing chemical power-sup-
ply sources that are used nowadays with alternative
power-supply sources, for example solar or water etc.
However, already now, listed above capacities of this
robot significantly simplify human work. They defi-
nitely indicate its advantages for research projects,
search and rescue operations and other purposes.

L. V i
T gl
117042, Mocksa, a/a 73. Ten.: +7 (495) 786-98-55
E-mail: tetis@tetis.ru, www.tetis-pro.ru
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OTEYECTBEHHbIE CYIA
HA BO3YLWHOW MNOAYLWKE

Ha Bonpocbl Hawero )XypHana oTBe4aeT r1aBHblil KOHCTPYKTOP
000 «KatepMapkeTr» CTaHucnaB AneKcees.

- AMpubniiHas TeXHWUKa, yYUTbIBaA YHNBEPCAbHOCTb MPUMEHEHUA, UMeeT YCTOoi-
4KMBYIO penyTaumio, KaK B Cpese rpaxxAaHCKuX nosb3oBaTenes, Tak u Cpean BOeH-
HbIX. YTo Balue npeanpusATne MOXeT NPeAoKUTb COTpyAHUKaM cayx6 MYC n 3a-
Ka34yuKam oT 060pOHKU?

- Huxeropoackas komnanna 000 «KaTtepMapkeT» npeanaraet cyaHO Ha BO3AyLU-
Hoi nopaywke (CBI) «CnaBup», npeaHa3HayeHHoe ANA ABWXKEHUA N0 BOAE, NeckKy,
CHery, TopocaM 1 pyrMM OTHOCUTE/IbHO POBHbIM MoBepxHocTAM. bonblas nno-
WaAb BO3AYLIHOW NOAYLIKW NO3BOJIAET, He TepsAsA CYLIeCTBEHHO B CKOPOCTH, nepe-
B03UTb 0 600 Kr nonesHoro rpy3sa. KomhopTHbIN canoH AenaeT Noe3aKy NPUATHOM
B nto6oe Bpems roga. MpeaoctaBnsAoTcs pasninyHble BapuaHTbl canoHa Ha 6-8 mecr,
yCTaHOBKa A0MNONHUTENbHOr0 060pyA0BaHUA Mo TpeboBaHWIo 3aKa3uyKa.

- KoHKypeHumsa Ha ntob6om pbiHKe cBA3aHa, B epByio o4epesb, C 06HOBIeHeM MO~
AenbHoro psaaa. Kakue KOHCTPYKTUBHbIE 0COOEHHOCTU BalLeyi MPOAYKLUN MOXKHO
CYUTaTb KOHKYPEHTHbIM penmyLecTBom?

- 3anaTteHToBaHHasA KOHCTPYKUUsA rmbKoro orpaxaeHus (F0) He GonTCs BHELWHUX
NOBPEXAEHWIA, T. K. He ABNAETCA repMeTUYHOMN 1 cnocobHa COXpaHUTb ABUKeHNe
fiaxe npu cylecTBeHHOM GOKOBOM pa3spese u/wnu noBpexaéHHbIX 6annoHax. Eé

RUSSIAN HOVERCRAFTS

The Chief Designer of KaterMarket Ltd Stanislav Alexeev speaks
to our magazine today.

- Taking into account the multi-purpose nature of the amphibious technology, it
has an established reputation among both the civilians and the military. How can
your satisfy EMERCOM needs and fulfill the defence order?

- KaterMarket Ltd, a company from Nizhny Novgorod, offers the Slavir hovercraft
designed for navigation over water, sand, snow, ice hummock and other relatively
plane surfaces. The large area of its air-cushion allows transporting up fo 600 kg
of net load without losing the hovercraft's speed. All the year round its passenger
can have a pleasant journey in the comfortable cabin of the boat. We offer various
interiors with 6 to 8 seats and an opportunity fo choose whether to install option-
al equipment or not.

- In any market rivalry is, first and foremost, defined by renewal of the model line-
up. What design features of your hovercraft can be considered as a competitive
advantage?

- Our patented flexible seal (FS) design is shockproof, since it is not leak-tight and
is capable of sustaining motion even in case of a considerable side cut and/or bot-
tle damage. One can repair the hovercraft in the field. Due to its positive buoyan-
cy the hovercraft stays afloat and retfains its ability to perform its tasks in case all
the bottles are damaged. The Slavir hovercraft is equipped with one of the most
reliable engines Subaru EZ36, Japan. The power unit fulfills two aims at the same
time: supports an air-cushion and creates traction, thus there are fewer assem-
blies and less breakage risk.The armoured plastic hull ensures high strength of
the hovercraft having ideal resistance to corrosion and a stylish design. At the
same time labour infensity and item'’s cost are brought down.

- How is the hovercraft operated and maintained?

- The operation of the Slavir hovercraft does not require any special training; the
boat is handled well. It will take our instructors one or two days to train you to
steer the boat. The boat can be transported with a car and a special-purpose trai-

EMERGENCY SITUATIONS

Ten./dakc: +7 (831) 272-96-80
E-mail: katermarket@yandex.ru
www.amfitex.ru

PEMOHT MOXXHO NPOV3BECTU B NoNeBbIX ycnoBusAx. bnarogapsa nonoxurtensHor nna-
BYYECTM CyAHO OCTAeTCA Ha NiaBy B C/ly4ae NoOBpexAeHUs Bcex 6annioHoB 1 coxpa-
HAET cnocoB6HOCTb BbINOAHATL cBoM 3agayun. Ha CBI «CnaBump» ycTaHaBnmBaeTcA
OAMH 13 caMbIX HaAEXHbIX ABuraTeneit Subaru EZ36 (AnoHws). Cunosas yctaHoBKa
paboTaeT 04HOBPEMEHHO KaK Ha CO3JaHe BO3AYLIHOM NOAYLLIKM, TaK U Ha co3/iaHune
TAMV ANA ABWXEHUA — MAHUMYM Y3/10B, MeHbLLEe PUCK NOIOMOK. [1nacTKoBbIii Kop-
nyc, apMUPOBaHHbIV MeTanoM, o6ecrneynBaeT BbICOKYIO MPOYHOCTb U3enus, obna-
[aeT njeanbHbIMM @aHTUKOPPO3MOHHBIMU CBOCTBaMU, MO3BOIAET MMETb CTUJIbHbIN
BHeLUHWI Bna. KpoMe Toro, CHUXaloTCA TPYA0EMKOCTb Y CTOUMOCTb U3AeNus.

- Kakum 06pa3om ocyLLecTBAAIOTCA IKCRIyaTaLma n o6cnyxuBaHne?

- 3kennyataumna CBI «Cnasup» He TpebyeT crewmanbHOM NOATOTOBKY, KaTep NEroK
B ynpaBneHuu u ob6cnyxumsannmn. ObyyeHne BOX/AEHUIO NPON3BOANTCA UHCTPYKTO-
pamu KoMnaHum B TedeHune 1-2 AHeit. KaTep nepeBo3nTCA C NOMOLLbIO IEFKOBOIO aB-
TOMOBUNA 1 cnelnanbHOro Tpeinepa, Npy 3TOM ANA NOrpy3KM U pasrpy3ku Katepa
[OCTaTO4HO fBYX YenoBek. [abapuTbl KaTepa No3BoNAT NepeBo3unTb ero 6e3 AoKy-
MeHTabHbIX Pa3peLleHnit 1 aBTOMOBMASA CONPOBOXAEHNMA MO Nto6bIM (B T. 4. ropos-
CKUM) Aoporam.

- Kak Bbl oTHocuTech K noslydeHuio 3aKasa yepes TeHAEpbl, y4acTByeT M B HUX
Bawa komnaHuAa?

- Hawa KomMnaHua perynapHo y4yBCTBYeT B TeHAepax 1 nosly4aeT 3aKasbl OT rocy-
[apCTBEHHbIX CTPYKTYP, HanpuMep MYC. lons 3aKa30B, NOyYeHHbIX Yepes cucTe-
MY 3/IeKTPOHHbIX TOPrOB, COCTaBAAET TPeTb OT 06Lero yncna.

TexHUYeCKMne xapaKTepUCTUKMN

[lnviHa npu ABWXeHUW (TpaHCNOPTUPOBOYHAA):
LWunpuHa npu aBMXeHUN (TpaHCNOPTMPOBOYHARA):
BbicoTa npu ABMXeHUW (TpaHCNOPTUPOBOYHARA):

6,70 M (5,80 M)
3,70 m (2,35 M)
2,20 m (1,80 M)

BHyTpeHHue rabaputbl KabuHbl, M: 2,7x1,6x1,2
Knupenc: 0,35 m
MouwHocTb gBuratens Subaru EZ36: 200 n. c.
MaccaxunpoBmecTUMOCTb: 6-8 yen.

He meHee 600 kr
950 kr (1550 kr)
80/80/60 kM/u

[pysonogbémMHoOCTb:
BoaounsmeleHne nopoxHee (nonHoe):
MakcumanbHasa cKOpocTb, N0 Boje/CHery/rpyHTy:

ler; it takes only two people to load and unload the hovercraft. Due to its dimen-
sions the boat can be transported with no permit or escort vehicle by any road
(even within a city).

- What do you think about tenders? Do you participate in them?
- Our company always takes part in tenders and wins orders placed by govern-
ment bodies, like the EMERCOM. We get one third of our orders via tenders.

Specifications:

Length in motion (transportation): 6.70 m/5.80 m
Width in motion (transportation): 3.70 m/2.35 m
Height in motion (transportation): 2.20/1.80 m
Interior dimensions of the cabin (m): 2.7x1.6x1.2
Clearance: 035 m
Subaru EZ36 engine power: 200 hp
Passenger capacity: 6 fo 8
Carrying capacity: min. 600 kg

950/1550 kg
80/80/60 km/h

Light / total displacement:
Maximum speed, over water/snow/ground:

MpoayKuma cepTuduumpoBaHa
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NOCTABKU MEAULUUHCKOIO TPAHCINOPTA
MEDICAL EQUIPMENT SUPPLY

Wxesck, yn. Kuposa, 9 ten./daxc (3412) 518-315, 518-415, 504-888, 504-880
www.amg-med.ru; E-mail: amg77@udm.net

®nooporpaduyeckunii kKabuHer Ha 6aze «KamA3»

AlfaMedicalGroup is focused on delivery of

d dical #

fully equipp tr p

- ambulance cars based on ga Zel, ford tran-
sit (wheel arrangement 4x2/4x4), Volkswagen

t, such as:

Craften vehicles - evacuation vehicle of high-
er cross-country capability based on ga Z-3308
sadko for up to 5 bed-patients - r eanimation
systems based on KaMaZ vehicle - Diagnos-

| . f ==

tic and therapeutic medical transport (mobile
photofluorographic unit, dental surgery). alfa-
Medicalg roup provides medical equipment for
hospitals and out-patient clinics. experience in
successful and dissimilar supply scopes, includ-
ing those in the framework of federal projects
for law enforcement agencies characterizes the
company as a reliable and successful partner.

PR TE s

JBaKyaLMOHHbIN KoMMe

«AnbtaMegukanlpynn» BbINONHAET NOCTABKU KOM-
NNEeKCHO OCHALLEHHOT0 MeAULMHCKOrO TPaHCcnopTa:
— aBTOMOOWIN CKOPOW MeAMLMHCKON NoMoLLM Ha Base
aBTOMObUneit «TA3enb», «Ford Transit» (konecHas dop-
myna 4x2/4x4), «Volkswagen Crafters;

— 3BaKyalMOHHbI aBTOMOOM/b NOBbIWEHHOR NPOXO-
aumoctn Ha 6ase MA3-3308 «CaaKo», pasmelleHune 0
NATW NEXaLWmx NocTpaaaBLUnX;

— peaHMMalMOHHbIE KOMM/IEKChI Ha 6a3e aBTomMob6UNA
«KamA3»;

— ANArHoCTUYECKUA 1 NedYebHbIN MeANLMHCKWUIA TPaHC-
nopt (nepeasuxHoii haooporpad, CTomaronornyeckuil
KabuHer).

«AnbdaMegukanlpynn» npeanaraer meauUmMHcKoe 060-
pyAOBaHWe ANA OCHALLEeHUA rocnuTanei u NOANKINHUK.

Tepmoozesio ans o6orpesa NaLueHToB

OnbIT ycnewHbiX ¥ pPa3HOMIaHOBbIX NOCTaBOK, B TOM
yuncie B pamkax deaepanbHbIX MPOEKTOB 1 crelmannsu-
pOBaHHbIX MOCTABOK A/ CUIOBbIX BEJOMCTB, XapaKTepu-
3yeT KOMNaHUI0 KaK HaZieXHOoro 1 ycnewHoro napTHepa.

Ef:il? AnbdAMEAUKANTPYNN

LB 1



EXHIBITIONS

AEROSPACE TESTING RUSSIA —
BKJIAZL B KOHCONUAAL IO MOTEHLMANA
POCCMINCKOIO ABUATMPOMA

C 4 no 6 okTA6ps B naBunboHe 7 LIBK «3kcnoueHTp» npowna 8-a MexayHapoaHas BbiCTaBKa
MCMbITaTeNbHOrO 060PYA0BaHNS, CUCTEM U TEXHONOTUIA @aBUALMOHHO-KOCMUYECKOW NPOMbILLNEH-
HocT Aerospace Testing Russia’2011. OpraHu3artop BbICTaBKM — MeXAyHapoAHaa BbiCTaBOYHasA

KomnaHusa ITE, nnaep Ha pOCCMNCKOM pbIHKE BbICTABOYHbIX YCAYT.

B TOpEeCTBEHHOW LLlepeMOHUN OTKPbITUS Bbl-
CTaBKW MPUHANM y4acTMe MOYETHbIE TFOCTU.
[lenytat TocyaapctBeHHon [Jymbl P®, 3ame-
ctutens npeacenatens Komwurtera [, P® no
obopone, asaxpl lepoit Coserckoro Coto3a,
nepBas B MMWPE XEHLMHA-KOCMOHABT, Bbl-
Wweawas B OTKPbITbIN KocMoc, CBeTnaHa Ca-
BULKAA NpUBETCTBOBANA y4acCTHWUKOB, rocten
1 OpraH13aTopoB BbICTaBKM: «McnbiTatenbHoe
obopyaoBaHue, KOTOpoe NpeacTaBleHo Ha
BbICTaBKe, 6e3yClI0BHO, 0YEHb BaXHaA COCTaB-
nsioLan B No6oi chepe aBUaLMOHHON, a3po-
KOCMMYECKOI NPOMbILLIEHHOCTY 060 CTpa-
Hbl. [l15 HAc, KOHEYHO, BAXHO, YTOObI BonblUe
6bIN0 NpeaCTaBNeHO POCCUICKUX hUPM, KOTO-
pble [O/MKHbI COTPYAHMUYATL C 3apyOeKHbIMU.
ABMaLMOHHAA OTPAC/b HyXAAeTca B NOAbEME
1 BO3poxaeHuu. enato ycnewHomn pabotsl u
yTo6bl BbICTABKA MOMOr/IA 3TOM OTPacau, npe-
ae Bcero B Poccuu, pa3smBatbCay.
3acnyxeHHbl KOHCTpyKTOp Poccun, CoBeTHUK
[JlenaptameHTa aBMaLMOHHOW NPOMbILLINEHHO-
M MuHUCTEpPCTBA NPOMbILWAEHHOCTU U TOpP-
roenn P® Anekcen WrHatoB cKaszan: «ABwua-
LIMOHHAA MPOMbILIEHHOCTb Ceiyac BoLA
B HOBYIO (ha3y — a3y pa3BuTUA: NPUMeHeHe
HOBbIX TEXHO/NOTMIA, NepeobopyaoBaHNA Npo-
u3BogcTea. O6opynoBaHMe, KOTOpoe 34echb
npeacTaBneHo, ABAAETCA perynvpyowym B
pasBUTUN COBPEMEHHbIX TeXHoMornn. B Ha-
cTosulee Bpems opmupyetcs dhepepanbHas
nporpaMma aBMaLMOHHOM MPOMbILLIEHHOCTH
Ao 2025 roga. B aton nporpamme onpegene-
Hbl OCHOBHble HanpaBfieHUs pa3BUTWA aBua-
LIMOHHOM NPOMbILWNEHHOCTI, Ae 3aTparvBa-
€TCA co3/laHne CaMO/IETOB, KOTOPbIE [OMKHbI
ObiTb NyyLLe 3apyOEKHbIX aHANOrOB».
[JupekTop no ceptuduKaLmm Npom3BOACTBA
aBMalMOHHOro peructpa MexrocynapcreeH-
HOro asMauuoHHoro Komwutera Cepren Wu-
CTPYMEHTOB OTMeTUN: «KaK BCe MOHMMAIOT,
ucnbiTatenbHoe obopynoBaHue, UCMbITaHUS —
3TO BaMHeNMWas 4acTb NOATBEPHAEHWUA NET-
HOW rOAHOCTM aBMALMOHHOW TeXHWKK. [1o3To-
My KpaiiHe Ba}HO, 4To6bl BHEAPSIOCh HOBOE,
COBPEMEHHOE KCMbiTaTeNlbHoe 060pyaoBaHNe
Ha hase MCMbITaHUIA NPU NPOU3BOACTBE FPaX-
[AHCKOW aBUALMOHHOM TEXHUKWY.

YneH HayuHoro Coseta PAH no aBTomatunsunpo-
BaHHbIM CUCTEMAM IMArHOCTUKM U UCTbITAHUR,
NCNONHUTENbHBIV AupeKTop Accoumanmm npo-
13BOACTBEHHOTO 060PYA0BaHMS 415 Hepaspy-
watowiero KoHtponsa «CMEKTP-FPYMM», uneH
npaeneHns Poccuinckoro oblectsa no Hepas-
pyLUAIoLLEMY KOHTPOJTIO U TEXHUYECKOM inarHo-
cTvKe bopuc AptembeB ckasan: «[peabiayuive
BbICTYyNAlOLME OYEHb YETKO OXapaKTepu3o-
BaNN CUTyauMto, KOTOpas CyllecTByeT B aBua-
KOCMUYECKOM OTpacaun. fl TONbKO MOAYEPKHY,
YTO CylLecTBYIOT ABa noaxoda K 6GesonacHo-
CTW NONETOB. lNepBbli NOAX0A — 3TO KOHCTATU-
poBaHWe Tex aBapuil, KOTOPble MPOWCXOASAT,
1 pasbop cuTyaLuii, noYyemy 310 NMPOU3OLLIO.
M npMHLMNnanbHo Apyron — 310 AMarHocTuKa,
KoTopas No3BO/ISET HaM U3bexarb, Mpu MUHN-
MaJbHbIX 3aTparax, NoobHbIX KatacTpod, Ko-
Topble NpoucxoaaT. Ecnm mbl ¢ Bamu cymeem
BOCMONb30BATLCAA Tem 060pyaoBaHueM, Ko-
TOpOe NMpeAcTaBneHo 34ecb, HA 3TUX CTeHAaX,
TO Mbl MOTAIM 6bl CYLLIECTBEHHO CHU3WUTL PUCKM
NpW 3KCNyaTaLm a3poKoCMMUYecKoro obopy-
[IOBaHVA B HaLLen CTpaHe, U B MUPE TOXEY.
[naBHbIn meTponor ®PefepanbHoro KocMuye-
CKOro areHTcTBa Buktop YanopruH HanomHumn:
«B atom rogy mbl oTMeyaem 50-netue nepsoro
NoNéTta YeNnoBeKa B KOCMOC. JnoxasibHbIi rog.
4 oKTA6pPA 1957 roaa — 3anycK nepBoro UCKyc-
CTBEHHOTO CMYTHUKA 3eM/I1, KOTOPbIN OTKPbIN
KoCcMuYeckyto 3py. Mo3tomy cerogHs nycTb
KaXablii M3 Bac OTKPOET He Takue Gonblune
KOCMUYeCKne NpOoCTopbl, @ CAENAeT ManeHb-
Kue OTKpbITUA ans cebs B obnactv mcnbita-
TENbHON W KOHTPOJIbHO-NPOBEPOYHON anna-
patypbl, KOTOpas NO3BO/MUT PeLUUTbL Te 3aAaun,
uT06bI 06ECMNEYNTH KAYECTBEHHYI0 a3POKOCMU-
YEeCKyI0 NPOAYKLMION.

TakKe y4aCTHVMKOB BbICTaBKM MPUBETCTBOBANM
3amMecTuTelb UCMOHUTENBHOTO [MpPeKTopa Mo
peKname 1 BbICTaBOYHOW AesTenbHoCT Meway-
HapOAHON accouMaLMM Y4acTHUKOB KOCMUYe-
cKon pestenbHocT Oner MaHaclok 1 3amectu-
TeNb PYKOBOAUTENSA AMPEKLMM FOCTEBbIX BbICTa-
BOK 3A0 «3kcnoueHTp» Muxamn bynéHHbIR.
OY&THbIEe rOCTV NOCETUNN CTEHABI YHACTHUKOB:
KomnaHuii «HoBatect», National Instruments,
«BJIM  CuHepxm», «Ounonb», «EneHa Myp

TpenanHr», «Costect ATE», «TpecToH»
1 ap. B aTom roay B BbiCTaBKe NpUHAAM y4a-
cTvie kKomnaHum u3 Poccuu, Fepmanumn, ®OuH-
nanaun,  @®paduum, Yexun, CLIA. Cpeam
3KcnoHeHToB Aerospace Testing Russia — Be-
Jyliye MexayHapoaHble KomnaHum Shimadzu
Europa GmbH, National Instruments, Fogale
Nanotech. Cpeay poccUiicKMX y4acTHUKOB Bbl-
cTaBKM — «HoBatecT», «EneHa Myp TpenauHrs»,
«BJIM CuHepxm», «unonby», «MHbopmTECT»,
«Kpuocucrembl», «Menutak», «OKTABA+»,
«CAHTEK 2», «9KcuTOH AHanuTuK», « JINKC+».
YYacTHUKM NPOAEMOHCTPMPOBANM PsAA HOBbIX
pa3paboToK v ycnyr.

Y4acTHUKM M OpraHu3aTopbl  BbICTABKK
Aerospace Testing Russia’2011 paspatora-
NI BECbMA HACbILEHHYIO W UHTEPECHYo Ae-
NOBYO Mporpammy. B yactHocTtn, ceputo ce-
MWHaPOB MO aKTyanbHbIM BONPOCaM NPOBeNn
npencTaBuTeny komnanuin «Hoearect», «CAH-
TEK 2», «OKTABA+», Lansmont Corporation,
«ACM TecTbl 1 M3mMepeHua», «IKCUTOH AHa-
«CepTMdULMPOBAHHBIA  VIHKUHK-
punrosbin  LleHTp», National Instruments,
«VXI-Cuctembl»  (xonauHr  «MHbopmrecT»),
npeanpuatin «OcTek», «lMpomTerc», «YHU-
Bepcannpubop» u ap.

B 3Tom rogy B pamkax AenoBoi Nporpammbl
BbicTaBKM KomnaHuein 000 «Bbicokue TexHo-
NOTVN N UHHOBALMWY» COBMECTHO C XypHaIom
«ABManaHopama Brepsble OblN OpraHM3oBaH
N NpoBef&H HAYYHO-TEXHUYECKUN CemuHap
«MHbopmaumoHHo-amarHoctuyeckoe obecre-
yeHne obCNYKMBAHUSA aBUALMOHHON TEXHUKM
npu eé NcnbITaHUAX».

BbicTaBKa npoluna npu nogaepxke MuHucrep-
CTBA NMpOMbIWAeHHocT 1 Toprosan P®, Ko-
muTeTa FocynapcrseHHoi [ymbl no 06opoHe,
MexrocyaapcTBeHHOro aBMaLMOHHOIO KOMU-
TeTa, PesepanbHOro KOCMUYECKOrO areHTCTBa,
Poccuiickoro o6Liectsa no HepaspyluaoLemy
KOHTPOMIIO M TEXHUYECKON AmarHoctuke, Es-
poneiickon ®eaepaumn no Hepaspyluatolle-
My KOHTponto, MexayHapoaHon accouuaLmm
YYaCTHUKOB KOCMMYECKON fesTenbHocTy, Mo-
CKOBCKOW rOpPOACKOW AiyMbl.

JINTUKY,

o mamepuanam op2aHu3amopos 8bicmasku
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AHTOH Be3nakoBckui, Bnaaumup lNetyHos, Banaaumup ly6oebiii, Hatanba CbicoeBa

BYMATONO/A0BHbIE HAHOKOMMO3UTb!
N8 CNELMATBHOM TEXHUKN

Mpouecc nonyyeHus BonokoH / Production of fibre

ypHOe pasBuTue HaHOWHAYCTPUWN OUKTYET

Heo6X0AMMOCTb BHEAPEHWS HOBbIX MoA-
XO[I0B U TEXHONOIMIA NPY CO3L4aHUN MaTepuma-
NOB 1A crielnanbHomM TeXHUKK. [pakTuyeckoe
npymeHeHne B 3ToM 061aCTV HAWAM MUHE-
PasbHOBOJIOKHUCTbIE HAHOKOMIMO3UTbI, NPOU3-
BOAMMbBIE MO GYMAXHbIM TEXHONOTUAM. MHTe-
pec K 3TM marepuanam B nocnefHee Bpems
MOCTOSIHHO PAcTéT U 06YCNOBNEH NPUCYLLM-
MW UM BbICOKMMU GapbepHbIMM CBOWCTBaMMU,
XEMO-, TEPMO- U BUOCTOMKOCTBIO.
MunHepanbHOBONOKHUCTbIE  HAHOKOMMO3UTHI
npeacTaBAsior coboi KanuinspHO-NoOpUCTbie
CTPYKTYPbl, XapaKTepu3yloWmMecs BbICOKON
BNUTbIBAIOLLEN M COPOLMOHHOW CMOCO6HO-
cTblo. Pa3mep nop B atvx marepuanax perynu-
pyeTtca pa3smepamy UCMONb3yeMOro BOJIOKHA
1 CBA3YIOLLEro BellecTBa. YCOBepLUEHCTBOBA-
H/e TeXHONOrMKN B XO4e NMPOBeAEHHbIX uccrne-
[l0BaHUIA N03BOAMIO «HOBropoacKkomy 3aBoay
CTEK/I0BONOKHA» NOMTY4YUTb CTEKNAHHbIE BOMOK-
Ha co cpegHum anametpom 100 Hm. CerogHs
3TO eVHCTBEHHOEe MPOU3BOACTBO, HE TOJNIbKO
B Poccuu, HO 1 B Mupe, cnocobHoe nonydyatb
«HAHOBOJIOKHa».
Mpu BbiGOpE CBA3YIOLIETO A1 HAHOKOMMO3W-
Ta aBTOPbI OTAANMN NPEAnoYTeHne CONAM anto-
MWHUA, NPOAYKTLI FMAPONN3a KOTOPbIX, UMes

CPOACTBO K MUVHepanbHOMY BOJOKHY, BCTY-
nawT B KOOPAMHALMOHHOE B3aumoaencTaue
C MMAPOKCUBHBIMU FPYNMNamMu Ha ero NoBepx-
HoCTW, obecneynBas Tem CambiM MPOYHOCTH
Komno3uTta B uenom. Ontummsaumna TexHono-
TN MPOKNENKN MUHEPaNbHOBOMOKHUCTbIX Ha-
HOKOMMO3UTOB MO3BOMMMA aBTOPaM Nosyyarb
cBA3ytoLLee ¢ pasmepom yactu, 10...80 HMm.
ToHKWe KanuniApHO-NMOPUCTbIE CTPYKTYPbI Ha-
HOKOMMNO3uTa, 06pa3oBaHHbIe U3 NoAMAMCIEepC-
HbIX MO pa3mMepy BOIOKOH U YacTuL, CBA3YOLLLe-
ro, NOAYMHAIOTCA KanUANAPHbIM ABNEHNAM. Tak,
B/IArO&MKOCTb MOy4aembIX MaTepuanos, B 3a-
BMCMMOCTY OT CBOWCTB, coctaBnsieT 500...700%
OT cOGCTBEHHOM Macchl, @ KanuansapHas Bnu-
ThbiBAEMOCTb Aocturaer 180...200 Mm/30 MUH.
[TprMeHeHre MUHepanbHbIX BOMOKOH MO3BOMM-
N0 AOOUTLCA COYeTaHWs HU3KOro KoadhdbuumeH-
Ta npoHuLaemoctn (Ha yposHe (1...10)x107° %)
1N HWU3KOro a3poAMHaMMYecKoro conpoTueie-
HuA (Ha ypoBHe 7...10 MM BOA. CT.). Moao6Hoe
CBOWMCTBO MWHEPANIbHOBOMIOKHUCTBIX KOMMO-
31UTOB 06YCNOBNEHO HECnoCcOGHOCTLIO BOJO-
KOH K HabyxaHuto. KaK cneacTeue, nopuctoctb
(UNLTPOB NOCTOAHHA M HE MEHAETCA Ha Npo-
TAXEHUM BCEro CpoKa 3Kcrnjyatauuu, 4to He-
BO3MOXHO NPW UCNONb30BAHUM B KOMNO3ULN
pacTuTeNbHbIX BOSIOKOH.

HOBbIN OBOPOHHbIA 3AKA3 CTPATETMW | 05 | OKTABPb "11

ABTOpamu MHHOBaUMU Obina nokasaHa BO3-
MOXHOCTb NOAYYeHUs LeNor raMmbl GUALTPO-
Ba/IbHbIX MaTep1asoB, NPUrOAHbIX A4S Pa3HbIX
obnacteil UCMoNb30BaHUA U OTAUYAKOLLMXCA
60oNbLUMM [Mana3oHOM CBOWCTB, B 3aBUCMMO-
CTU OT COOTHOLLEHWA MUHEpPasIbHbIX BOMOKOH
U C MCMOb30BaHWEM B KayecTBe CBfi3yloLLe-
ro cynbata anomuHuA. OCHOBHble U3 HUX:
hUNLTPbI AN «YNCTBIX KOMHAT»; QUALTPbI ANs
TOMJMB W Macef; CenapalWoHHbIA maTepu-
an Ans KOCBEHHO-WUCMapUTENbHbIX arperaros
oxnaxzeHvs Bosayxa. GunbTpytolyme marepu-
anbl U3 CTEKNAHHBIX LUTaNe/bHbIX BONOKOH UC-
MbITbIBAINCb B MPOLIECCax CYLIKM ra3oB.
KomnneKc cBOWCTB, NPUCYLLMX VHHOBALMOH-
HbIM HaHOKOMMO3UTaM W3 CTEKNAHHbIX BO-
JIOKOH, OnpefenseT LUMPOKUIA CNEKTP UX UC-
NoNb30BaHUsA B 060POHHON, aBTOMOGM/ILHO
NPOMBILLNEHHOCTU U Pa3NMYHLIX 061aCTAX Ha-
POLHOTO X03AMCTBa. 3aMeHa CTEK/AHHbIX BO-
JIOKOH Ha 6a3anLToBble MO3BOMIAET MONyYaTh
rammy martepuasnos, 061aatoLLMX NoBbILWEH-
HbIMW TEM0-, 3BYKO- 1 LYMOU3ONALMOHHBIMM
XapaKTepUCTKaMM, YTO HALIO CBOE Mpume-
HeHWe B aTOMHOM, TOMNUBHO-3HEPreTUYECKO
1 HehTEXMMUYECKOW NPOMBILLNEHHOCTSX.
Heo6x0aMMo OTMETUTb, YTO 061aCTU UCMONb-
30BaHU MHHOBALMOHHbIX HAHOKOMMO3UTOB
13 MUHEPaNbHbIX BONIOKOH MOCTOSHHO pacLun-
pstoTcs. MPOV3BOACTBO KOMMO3ULMOHHBIX Ma-
TepuanoB B MUPE EXErofHo PacTéT, nocTeneH-
HO 3TV MaTepuarbl BbITECHSIOT TPAAULMOHHbIE
TeXHUYecKve BUAbl Gymaru 1 KapToHa U3 pac-
TUTENbHBIX BOMOKOH. [of06Han TeHaeHLMA Xa-
paktepHa 1 ansa Poccun, ogHako oTcyTcTBYe
NPOMBILLIEHHOTO NPOM3BOACTBA 3TUX MaTepu-
anoB, HECOMHEHHO, ABNAETCA CAEPKMBAIOLLUM
thakTopom. [ina pelueHus 3toi npobnembl He-
00XOAMMO CO3/jaHMe HOBOMO COBPEMEHHOTO
npousBoacTea. C 3TOM Lenbio aBTopamu 6bin
NOAroTOBNEH NPOEKT «Pa3paboTka TexHonormu
1 CO3AaHMe NPOU3BOACTBA WMHHOBALMOHHbIX
Gymaronofo6HbIX HAHOKOMMO3MTOB Ha OCHO-
Be MUHepanbHbIX BONOKOH U HEOPTaHUYECKNX
CBA3YIOLMX LUMPOKOTO CMEKTPa WMCMob30Ba-
HUs», NONYYMBLLMIA NONOXUTENLHOE 3aK/oYe-
Hue B Kopropauum POCHAHO.

OTKpbITOE aKLMoHepHoe 06LiecTBo
«HOBropoAcCKu1ii 3aBOJ, CTEKI0BOIOKHA»
Poccua, 173011, Benukuit Hosropoga,

yn. Boctounas, a.15, ren. +7 (812) 552-71-76
MpunémnHas, Ten./dake: +7 (8162) 68-05-99
OTgen npopax, Ten./cdakc: +7 (8162) 68-05-98
WWW.NZSV.ru



Anton Bezlakovskiy, Vladimir Petunov, Vladimir Dubovy, Natalya Sysoyeva

ENTERPRISES

PAPER-LIKE NANOCOMPOSITES
FOR SPECIAL-PURPOSE EQUIPMENT

he rapid development of nanoindustry requires introducing

new approaches and technologies when creating new materi-
als for special-purpose equipment. Mineral-fibre nanocomposites
produced according to papermaking technology found their prac-
tical application in this sphere. Today these materials are of inter-
est owing to their barrier characteristics, chemical/heat resistance
and biostability.
Mineral-fibre nanocomposites are capillary-porous structures char-
acterised by high absorption capacity. The pore size in such mate-
rials is regulated by the size of fibres and binders. The improved
technology allowed the Novgorod Glass Fiber Plant to obtain glass
with mean fibre diameter of 100 nm. Nowadays it is a unique plant
not only in Russia but also in the world that can produce nanofi-
bres.
The developers chose aluminium salts as a binder for nanocom-
posite: their hydrolysates, similar to mineral fibre, react with hy-
droxyl groups on its surface, and as a result, ensure the resistibility
of the whole composite. The optimisation of mineral-fibre nano-
composite bonding technology enables obtaining a binder with
nanoparticle size of 10...80 nm.
The thin capillary-porous structures of a nanocomposite composed
from polydisperse (concerning the size) fibres and binder particles
comply with capillary phenomena. So, water-absorbing capacity of
derived materials makes up 500...700 % of own weight (depending
on properties), and capillary rise - 180 ... 200 mm per 30 minutes.
The application of mineral fibres enables to reach the combination
of low permeability ratio (on the level of (1...10)x10-5 %) and low
drag (on the level of 7 ... 10 mm H20) Such a property of mineral-
fibre composites is specified by inability of fibres to swell. As a re-
sult, the porosity of filters is constant and does not change during
their service life which is impossible in the use of vegetable fibres
in a composite.

MukpocbemKka HaHOBONOKOH / Micro-shooting of nanofibers

Bymaronofo6HbIit KOMNO3WT U3 CTEKI0BOJIOKHA
Paper-like fiberglass composite

The innovators in this sphere demonstrated their ability to obtain
the whole range of filter materials suitable for different ranges of
use and differing in the scope of properties (depending on combi-
nation of mineral fibres and with the use of aluminium sulphate as
a binder). The main of such materials are: filters for “clean rooms”,
fuel and oil filters, separation material for indirect-evaporative
cooling systems. The filter materials made of glass wool were test-
ed during gas dewatering.

The properties of glass fibre nanocomposites define the wide range
of possibilities to use them in defence and automobile industries
as well as in various sectors of national economy.

Basaltic fibres used instead of glass ones enable obtaining a num-
ber of materials with higher heat/sound/noise insulation proper-
ties, which may be used extensively in nuclear, fuel-energy and
petrochemical industries.

It is necessary to note that the range of applications of innovative
mineral-fibre nanocomposites increases constantly. The world pro-
duction of composite material expands annually and the new ma-
terials exclude gradually the traditional kinds of vegetable-fibre
paper/cardboard. The same trend is also typical for Russia, but it
is definitely impeded by the lack of industrial production of such
materials. To solve the problem it is necessary to create new up-
to-date production facilities. For this purpose, the developers pro-
posed the Project “Development of Technology and Foundation
of Production Facilities for Widely Used Paper-like Nanocompos-
ites Based on Mineral Fibres and Inorganic Binders” approved by
ROSNANO Corporation.

JSC “Novgorod Glass Fiber Plant”, Vostochnaya str., 15
173011 Veliky Novgorod, Russia

Tel. +7 (812) 552-71-76, tel./fax: +7 (8162) 68-05-98
www.nov-fiber.com
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HA NMEPELOBBIX PYBEHAX
OXPAHHbIX TEXHOJIOTUW

[eaTtenbHocTb nnueH3npoBaHa

Haquo-mccnenoaaTeanKmﬁ N KOHCTpYyKTOp-
CKUN  WHCTUTYT PaAVO3N1eKTPOHHON TEeXHWKMU
(HNKWP3T) - 0aHO 13 cTapeiiLumx oTe4ecTBEeHHbIX Npea-
NpuATUIA - pa3paboTYMKOB B 061aCTU OXPaHHBIX TEXHO-
noruin. Bot yxe nouty nonseka NpoayKUMA MHCTUTYTA
obecrneyvBaeT HaAEXKHOEe CUrHaNM3auVoHHoe 60K1po-
BaHue pybexeli oxpaHbl NPeAnpUATUIA aTOMHOM OTpacu,
BaXKHEMLUMX roCyAapCTBEHHbIX CTPATErMyeckmx oObeK-
TOB, LLIMPOKO UCMOJIb3YeTCA Npy 060pyAoBaHUM pyGexeit
rocynapcTBeHHow rpaHuLbl. CeroaHa BbinycKkaemas nog,
ToBapHbIMU 3Hakamu «COMO», «FOBW», «TAPAVHAY,
«rO0rPA®», «FTA30H», «PNIA-PEAYT» n «BUPHOCA»
NPOAYKLMA UHCTUTYTA LUMPOKO NPYMEHAETCA Ha 06beK-
Tax cunoBbix MUHUCTepCTB 1 BegoMeTs, OAO «AK , TpaHc-
HetTb™», OAO «lasnpom», OAO «HK ,PocHedTb™» OAO
«PX[», Ha NpeanpUATUAX NPOMBILLIEHHOCTN U 3Hepre-
TWKK, B a3pOropTax 1 Ha Apyrux o6beKTax, rae npeabas-
NAOTCA NOBbILEHHbIe TpeGoBaHUA K oGecneyeHno no-
CTOAHHOTO BbICOKOrO YPOBHA OXpaHHON GesonacHocTH,
VICKIIOYEHWs It0BbIX Yrpo3 NPOBELEHMs TeppOpUCTUYe-
CKMX aKLWiA 1 NOMbITOK HEe3aKOHHOrO BMeLLaTeNbCTBa
B NpoLecchbl NPON3BOACTBEHHON AeATENIbHOCTH.

B uncne npoayKuuu, Bbinyckaemoli npeanpuaTuem:

— WHTErpypoBaHHas cucTema ynpaB/ieHUA JOCTYrnoM
1 OXpaHHOW cUrHanusauve;

= CUrHann3aumMoHHbIe KOMMNeKCbl 6}10KVIDOBaHI/IiI npo-
TAXEHHBIX pyGexelt 0XpaHbl;

- BblCTpOpa3BEPTbIBaEMble CUIHANM3ALMOHHbIE KOM-

- crcTeMbl cBopa 1 oToBpaxeHnA MHbopMaLuy;

- cpeAcTBa 06HapyXeHWsA pasAnyHOro TUna;

- 3/IeKTPOMexaHUyecKue 3anupaloLme ycTporncTaa;

~ MCTOYHWKU BTOPUYHOTO 31EKTPONUTAHUA U Ap.
Cpeau nocnegHux paspabotok HUKUPIT - GbicTpo-
pa3BEpTbIBaeMbli CUrHanM3aUMoHHbIN komnneke BCK
ANA CO3AaHUA CKPbITHBIX NPOTAXEHHBIX pyGexei oxpa-
Hbl NPV NPOBEAEHWM 3aCafHbIX MEPONPUATUI, pa3Bea-
KU MECTHOCTW, @ TaKXe OpraH13aLmny A0MOHUTENbHbIX
pyb6exxeit oXpaHbl Ha CTaLMOHAPHbIX 06 bEeKTax.

B BCK o6ecneunsaerca:

- noakstoyeHve Gonbloro konuyectsa (go 200 wr)
cpeAcTB obHapyxeHus v dopmupoBaHue pybexeit
0XpaHbl NpoTAXEHHOCTb0 A0 100 KMm;

- KnaccudwvKauvsa HapywvTenein no BUAAM OAMHOY-
HbIVA/rpynna/TpaHcnopT M BOOPYXEHHbIN/HeBoOpY-
XEHHbIN;

- onpeAesieHvie HanNpaBeHVs NepemeLLeHns HapyLn-
TEJNIAA M0 TUMY €OT HAC»/KK HaM»;

- (hyHKUMOHMPOBaHKE CaMoopraHusyioLenca Teppu-
TOpuanbHO pacnpefenéHHon paguoceTn ana obmeHa
MHdopMaLmen No NOMexo3aLMILEHHOMY ABYXCTOPOH-
HeMy paavoKaHany Ha pacctosaHuu o 100 km ¢ nog-
TBEpX/AeHNEeM e€ J0CTaBKM (<KBUTUPOBaHVEMY);

- aBTOMaTUYECKUI KOHTPOJIb UCTOYHNKOB aBTOHOMHO-
0 MUTaHNA U UCMPaBHOCTM COCTaBHbIX YacTel;

- ynpaBfieHVie MO paAvioKaHany BHELWHUMW YCTPOii-
CTBaMu No NpoBoAHOMY UHTepdericy RS-485 nnm kom-

(Bofo HUKMPAT

- HenpepbiBHaA paboTa cocTaBHbIX YacTel KOMMieK-
ca (6e3 3aMeHbl MICTOYHMKOB 3MIEKTPONMUTAHWS) B Tede-
Hue 5 neT;

- VHTerpauus KOMMeKca B CUCTeMy OXpaHbl cTauu-
OHapHOro obbeKTa Mo MPOBOAHLIM WHTepdericam
RS-485, Ethernet;

- apxvBVpoBaHmne coBbITUI B KOMMIEKCE.

B coctaB BCK BxoaaT:

- NynbT ynpaBfeHUA LEeHTpanbHbI Ha Gase nepco-
HaNbHOro KoMmbtoTepa ¢ oTobpaxieHneM WHpopma-
LMK Ha KapTe (rpacunyeckoMm nniaHe), NpeAcTaBAeHHON
Ha MOHUTOPE, M My/LT KOHTPOIA NepeHocHoM, obecre-
UMBaIOLLWIA HACTPOIIKY COCTaBHbIX YaCTel KoMMeKca;
- cericMUyecKue, oOpbiBHbIE, UH(pPaKpacHble, paau-
ofly4eBble, PaJMOBO/IHOBbIE W MarHUTOMeTpuyecKue
cpeAcTBa 06Hapy»eHWs (B 3aBUCUMOCTM OT peluaeMon
3ajauv).

[LononHutensHo B BCK MoryT uHTerpmpoBatbea cpea-
cTBa OGHapyxeHUAa u3 Apyrux Komnnekcos (KCM,
KCM-PB-M) u cructema ManoKagpoBoro BuaeoHabto-
neHna MBC-P.

Poccus, 442965, MNen3eHckas 061,

r. 3apeyHbii, np. Mupa, kopn. 1

Ten.:+7 (8412) 65-48-84

dakc: +7 (8412) 55-25-28

E-mail: office@nikiret.ru, market@nikiret.ru

nneKcbl;

MyTaLLMeVI «CYXNX» KOHTAKTOB;

AT THE FRONTIERS

www.nikiret.ru

OF SECURITY TECHNOLOGIES

Research and Design Institute of Radio-Electronic Engi-
neering (NIKIRET) is one of the oldest enterprises in Rus-
sia specialising in design and development of security tech-
nologies. For more that fifty years, NIKIRET's products are
used to provide reliable alarms for security of nuclear industry
plants, important state strategic objects, as well as the state
boundaries of the Russian Federation.

Nowadays, the following products produced by NIKIRET are
widely used in facilities controlled by military agencies and
government departments of the Russian Federation: Sogo,
Gobi, Gardina, Godograf, Gazon, RLD Redut, and Biryusa.
The same products are also utilisied by Transneft, Gazprom,
Rosneft, Russian Railways, manufacturing and energy enter-
prises, airports, as well as by other companies that constant-
ly require advanced levels of security, and elimination of any
threat of terrorist attack or unlawful intrusion into production
operations.

Among the products produced by NIKIRET are:

- Integrated access and security alarm control system

- Alarm systems to lock long protection boundaries

- Quickly-deployed alarm systems

- Data collection and representation systems

- Various types of sensors

- Electro-mechanical locking systems

- Secondary power supply systems

Among the recent developments of NIKIRET are quickly-de-
ployed alarm systems used for creation of long covered pro-
tection boundaries during ambush and reconnaissance ac-
tivities, as well as organisation of additional protection
boundaries on stationary facilities.

The quickly-deployed alarm systems provides for:

- Connection of a large number (up to 200) sensors and for-
mation of protection boundaries of up to 100 km long

- Classification of intruders into single/group/transportation
and unarmed/armed categories
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- Tracking of the intruder's direction based on approaching /
going away criterion

- Functioning of a self-organised and dispersed in different lo-
cations information exchange radio network that utilises in-
terference folerant two-way radio channel and allowing for
data transmission in a radius of up to 100 km with the verifica-
tion of its delivery (acknowledgement)

- Automatic control of remote power supply units and opera-
bility of components

- Control of external devices via RS-485 wired interface or
commutation of dry confacts via radio channel

- Continuous operation of the components of the system
(without replacement of power supplies) for up fo 5 years

- Integration of the system to the security system of a station-
ary facility via RS-485, Ethernet wired inferfaces

Backup of system events

- The quickly-deployed alarm system is composed of:

- Computerised central control console with information pre-
sented on the map (graphically) displayed on the monitor and
a mobile control panel for setting up components of the sys-
tem

- Seismic, breakdown, infra-red, radio-beam, radio-wave and
magnetometric sensors (depending on the purpose of imple-
mentation)

In addition, other sensors (KSM, KSM-RV-M) and a low-frame-
rate video surveillance system MVS-R can be integrated info
the system.

1 Prospect Mira St. Zarechny, Penza Region
442965, Russian Federation

Fax: +7 (8412) 55-25-28

Phone: +7 (8412) 65-48-84

E-mail: office@nikiret.ru, intermarket@nikiret.ru
www.nikiret.ru
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OTBeTCTBEHHbIE BCTpanBaeMble KOMIMbIOTEepPHblIe CUCTEeMbl
AnnapaTHbie U NporpaMMHbIe KOMMOHEHTbI U cpeacTBa pa3paboTku

CURTISS
WRIGHT__Controls

Embedded Computing

Mopnynu 1 KOHCTPYKTUBbI CTaHAapTHLIX (DOpMaTOB
VPX, VME, CompactPCIl, XMC/PMC, FMC
NS TAXENbIX YCNOBUIA 3KCMyaTauum

s |
/ES/TEREL !
R Sl

SCADE

Komnnekc cpencts paspabotku MO
KpUTUYECKUX Anst 6e30nacHoCTH
cepTMdmLMpyeMbIX CUCTEM
yrnpaBneHust u cucTem
oTOo6paxeHus

WIND RIVER

OnepaumnoHHbIe cUCTEMBI
peancHoro spemeHn VxWorks,
VxWorks 653, RTLinux

n cpeactea JTAG-oTnagkm

RT/I

Ada

The GNAT Pro Company

GNAT Pro . Ceagytowiee MO (middleware) ctangapTta
Cucrtema paspa6otku 10 DDS (Data Distribution Service)
Ha a3bike ADA ONns pacrnpegeneHHbIX CUCTEM

peanbHOro BpemeHu

padunyeckme 6UGIMOTEKM CTaHOAPTOB
OpenGL, OpenGL ES, OpenGL SC

AVD Systems +7 (499) 148-9677 (916) 194-4271 avdsys@aha.ru www.avdsys.ru
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HOHTPOJIb KOMNOHEHTOB XUNAKWNX

PAKETHbBIX TOTIJTINB C MOMOLWbHO
NONYNMPOBOAHNKOBbLIX CEHCOPOB

* WUccnepoBaHusa B obnactu (bM3MKVI nonaynpoBogHMKOB

* UccnepoBanua B obnactu cneunuanbHbIX matepuanoB

B HacTosLee Bpemsa Nnpobiema KoHTpons
yTeyeK KOMMOHEHTOB PaKETHbIX TOMN/INB
(KPT) 1 apyrux TOKCMYHBIX BELECTB aKTyalb-
Ha 1 TpebyeT peLleHuns C TOYKU 3peHNs NoBbl-
LWeHUs ypoBHs 6e30macHoCTy.

BbIGPOCHl KOMMOHEHTOB KUAKMUX PAKETHbIX
TOM/IMB — apPOMATUYECKUX YrneBOAOPOLOB,
CWMHTUHA, renTuna, KepocuHa — NpeacTaBns-
toT 6ONbLUYI0 ONACHOCTb KaK AN NoAen, Tak
W ONA OKPYXKAloLLen cpeabl.

CeroaHs B 06/1aCT aHAMTUYECKOTO KOHTPO-
nst napos KPT ocHoBHO# npobnemoit agnser-
CA ECTKWI 1 JOCTOBEPHbIA KOHTPONb rnapa-
3MHCOAEPKALMX KOMMOHEHTOB FOPHOYUX U
CONPAKEHHBIX C HUMW OKUCUTENEN.
TpaAMUMOHHbIE XMMUYECKUEe MeToAbl N3Me-
peHWii He mo3BonsAlT obecneyntb aHanu-
TUYECKUI KOHTPONb 3arpA3HUTENen B COOT-
BETCTBMU C COBPEMEHHbIMU TpeboBaHUAMM
rasoBoro aHanusa. B oCHOBHOM, AnA KOHT-
pons napoB KPT ucnonb3yiotca dotokono-
puUMeTpUYeckue u, B MeHbLUEN CTeneHw,
INEKTPOXMMUYECKME MEeToAbl, YTo Tpebyet
[OMONHUTENbHBIX PaCXOAHBIX MaTepuanos,
cneumanbHbIX YCNOBUIA Kak AnA npumeHe-
HUA, TaK U Ans XpaHeHus. MapameTpbl cTa-
GUNBbHOCTU, YYBCTBUTENBLHOCTU U CENEKTUB-
Horo KoHTpona napos KPT n npoayKToB mx

pacnaga He yaoOBNeTBOPAIOT NpeabaABnse-
MbiM TpeGoBaHUAM XuMuyeckol 6esonac-
HOCTW, CHOPMYNMPOBAHHLIM HA CEroAHsALL-
HWUM Ai€Hb.

3ajaya onepaTMBHOrO KOHTPONA MHOTOKOM-
NMOHEHTHbIX ra30BbIX3arpA3HeHU BCneacTane
yTeyek KPT ycnewHo pelaercs npumeHeHu-
eM B KayecTBe TPaHCAbOCEpPOB MOYynpoBo-
OHVKOBbLIX aACOPOLMOHHBIX CEHCOPOB Kak
Hanbonee oNTUMaNbHbIX CEroAHA NepBUYHbIX
npeobpasosareneil U chOpMUPOBAHHBIX U3
HUX MyNIbTUKAHA/bHbIX A€TEKTOPOB.
Pa3spabotaHHble Haleii nabopartopuein no-
NYNPOBOAHMKOBbIE CEHCOPbl UMEKT Heob-
XOAMMYIO YyBCTBUTENbHOCTb, CTabUNBHOCTL
N CUCTEMHYIO CENEKTUBHOCTb, YTO NOATBEPHK-
LEHO UCMbITaHUAMM, NPOBeAEHHBIMM Ha 6a3e
33 UHUNN MO P® B TeyeHue ABYX neT.
[leTeKTop, COCTOALMI U3 4 KaHaNOoB, NO3BONA-
€T onpeaensTb rentu, amun, CUHTUH, MenaHx,
MOHO- 1 MONUMONEKYNAPHbIE TONNBA CeNeK-
TUBHO K MeLIAoLWMM NPUMECAM 1 C YyBCTBU-
TeNbHOCTbIO Ha ypoBHe 10°-1072 mr/m® Ge3
CMeHbl NePBUYHBIX NpeobpasoBartenei.
[leTekTOp N03BONSET He TONAbKO 0BHApYHM-
BaTb Hanunume npumeceit napos KPT B BO3-
Jyxe, HO TaKXe WX WAeHTUdUUMPOBATb U
paccunTbiBaTb KOHLEHTpPauuyM B LIMPOKOM

o CUHTe3 HaHOAMUCNEPCHOrO MaTepuana
* PelueHue 3afay pagnaLuoHHOI, XMMUYECKOW 1 6U03aLLMuTbI

JvanasoHe 3HadyeHui: ot 0,001 go 50 mr/m’
ana rentuna u ot 0,01 go 100 mr/m3 gas
amuna Kak Haubonee 4acto NpUMeHsemoi
napbl «roproyee — OKUCAUTENbY.

[leTeKTop, cOCTaBNEHHbIN 13 NONYNPOBOAHU-
KOBbIX CEHCOPOB, N03BONAET 06HAPYHMBATHL
NpaKTMYecku Becb nepeyeHb napos KPT Ge3
NPUMEHEHNUA AOMOJHUTENbHbIX PACXOLHbIX
maTepuanoB M Kakux-mmbo ocobbix ycno-
BUA — [0OCTaTO4YHO BbIGPATh COOTBETCTBYHO-
Wmii pexum pabotbl. Creayer 0TMETUTD, YTO
pa3spaboTaHHble MoNYNpoOBOAHUKOBbIE CeH-
COpbl NO3BONAOT OJHOBPEMEHHO KOHTPONU-
poBatb Kak camu napsl KPT, Tak 1 npofyKTbl
UX pacnaga v B3aumogencreus. Takum obpa-
30M, JOCTOBEPHOCTb KOHTPOAA yTe4yeK NapoB
KPT noBblwaerca n otBeYaeT COBpEMEHHbIM
TpeboBaHMAM XMMUYeCKon 6e30nacHoCTH.

HayyHo-nccnepoBaTenbckasa ucnbitateibHan
nabopatopus HeKOMMepYeCKoro NnapTHEpCTBa
«®Pesepauma aBapuHoO-cnacaTesbHbIX
opraHusaumn»

CankT-MNeTepbypr,

yn. OpoeBcKoro, A. 24, K. 2, nab6. 205
Ten: +7 (911) 700-61-57

Ten./pakc: +7 (812) 318-70-12
E-mail: niil. faso@gmail.com

CONTROL COMPONENTS OF LIQUID ROCKET FUELS
WITH SEMICONDUCTOR SENSORS

he problem of leakage control components of

rocket fuels (CRF) and other toxic substances,
and requires urgent solutions in terms of improved
security.
Emissions components of liquid rocket fuels - hydro-
carbons, sintin, heptyl, kerosene - is a bigger threat to
humans and the environment.
Today in the analytical control of vapor MCT main
problem is a tough and reliable control base on hydra-
zine component fuels and associated oxidants.
Traditional chemical methods of measurement do not
allow for analytical control of pollutants in line with
the current gas analysis. In general, to control vapors
CRF used photocolorimetric and fo a lesser extent,
electrochemical methods, which require addition-
al supplies, special conditions as on the application
and storage. The parameters of stability, sensitivity,
and selective control of vapors of CRF and their decay
products do not meet the requirements of chemical
safety, articulated to date.

The task of the operational control of mach compo-
nents gas contamination due to leakage CRF suc-
cessfully solved using a transducer semiconductor
adsorption sensors, as the best foday and formed
the primary converters are multichannel detec-
tors.

Developed in our laboratory semiconductor sensors
have the sensitivity, stability and selectivity of the
system, which is confirmed by tests carried out on
the basis of 33-d Central Scientific-Research Ex-
perimental Institute of the Ministry of Defense of
Russia for 2 years.

Detector consisting of a 4-channel, allows fo deter-
mine the heptyl, amyl, sintin, melange, and mono- and
polymolecular fuel to selectively interfering impurities
and with sensitivity at the level on the 10%-102 mg/m?
without changing transducers.

The detector can not only detect the presence of im-
purities in the air vapor CRF, but also to identify and
calculate the concentration in a wide range: from
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0.001 to 50 mg/m? for heptyl and 0.01 fo 100 mg/m3
for amyl, as most often applied by a pair of «fuel -
oxidant». The detector consisting of semiconductor
sensors that can detect virtually the whole range of
vapor CRF without any additional supplies and any
special conditions - just select the appropriate mode
of operation. It should be noted that the developed
semiconductor sensors can simultaneously monitor
both the CRF directly couples and their degradation
products and interaction.

Thus, the reliability of leakage control and increased
vapor CRF meets modern requirements of chemical
safety.

RTL NC «<FERO»

+ Research in the field of semiconductor physics

+ Research in the field of special materials

+ Synthesis nano disperse material

+ Solving Radiation, Chemical
Defense

and Biological



NnPON3BOACTBO
BO3YXOMNNABATEIbHOW

AERONAUTIC EQUIPMENT

TEXHUKW

Oryn « AKBA» ABAAETCA MOMOBHBIM
W BAMHCTBEHHBIM rOCYaapcTEEHHBIM
npeanpyATHEm B POCCHM NO CO3JaHMIO,
NPoM3IBOALCTEY M PEMOHTY
BO3AYXONNABATENLHOH TEXHMKK
WHPOHOMD NPUMEHEHMA

I. DonronpyaHbiid MockoBckoi obn.,
yn. Nétuan, 1
Ten. (495) 408-75-11,
dkba@dkba.ru, www.dkba.ru

JOeRTENLHOCTE NMUEHINPDOBAHA

HcTopra co3gadua o JonronpyaHedchone
HOHCTPYKTOPCKOro GHpo aBTOMAaTHHWD
YHHH3ALHE W HEPAaIPLIBHD CBR3IAHA C
COIAAHMEM W passuTHem B r. Jonronpya-
HOM CMEUMANH3IWPOBAHHOMND NPESNPUATHR
ng npoWiasoacTay OTeYeCTEEHHOW BO3-

| OyxonnaBatensHol Texwukd ofupumab-

RECTPOA.

B 30-x rogax nod pyHROBOACTEOM NPpWraa-
WEHHOMD WTaneAHCHOMD HKOHCTPYHKTOPa-

i AMprMaBaMcTa ¥ MoonepoBaTens ApHTHKK
: ¥mbBepro HoBwuna 8 CCCP Bwno noctpoeno

MHOMECTEG PAZHONPOPHABHBIX AMpWHE-
Bne.

BozpomageHue BO3AyYXONNaBaTENbHOM
TEM3THKW B CTRaHe Bo3obHoBWNOCL B 1955-
1956 rogax nocne OCYUWECTEAEHHBLIX
MACCOBLIX 3aNYCHOB A3pOCTaTOB-pa3Ben-

YuKoBs Ha TeppuTopuie CCCP © pasnMuHbIx

Baz HATO. HauywwHaa c 1956 ropa @Iyn
alonronpygHEHCKOE KOHCTPYKTORCKOE
fBiopo apTomaTHkMe, paipabortano u

PRODUCTION

WIrOTORMAO Wenoe noxkoneHWe ceoboaHbIx
aETOMaTWYECHHX aspocTatos. lMpeanpua-
THE NPpUHWMaNO YYacTHe B CO30aHHKW
CUCTEM W arperaTos HOCMWYECKoro kopatna
abypaH®, camoneta-amdbdubumn afAmans,
ruapoBapHaHTa camoneta «fpaun (T-1018),

C 2005 roga Ha NpeanpHATHH AKTHEHO
NPOBOAWTCA PEKOHCTRYKUKWA: obHOoBAARTCA
napk NPOMIBOACTEEHHOND obopyaoBaaHma,
WAET PEMOHT KW NEPEBOOPYMEHWE LENOS,
KB, Ha4ata peroHCTPYHUWA YHHUKaNBHOMD
WENBITATENBHOMD KOPMYCA-INAWHIE,

B 2011 rogy @Y « AKBA® yoanocs CARNATL
[B3 WHHOBAUWOHHLIX NpopeiBa: paspabo-
TaTk M M3TOTOBWThH HOBLIA AIPOCTAT W3
HOBbLIX OTEUECTBEHHLIX MATEpPHanos no
HOBOW TEXHONOMMK, 22 cenTabpa 2011 ropa
Ha apogpome «Kupmaus (Bnagumupckan
ofnacTs) YCNEWHD NPOWen QEMOHCTRALM-
OHHLIA NOKa3 eWHCTEEHHOIO B MUpE
BecnWnoTHOMD aupusaing aguckoobpainoi
cdopmil AN-27 (npoexT «AHKOTaN),



SEVE) sYsTEMS

Safe Environmental Choice

[a30Boe orHetywauyee sewectso 3M ™ Novec ™ 1230 — HoBOe NoKoJieHNe CPeACTB MOXKAPOTYLIEHUA,
npuilefliee Ha CMeHy TPAAMUMOHHbIM XNafoHam. lMomumo BbICOKON 3$EKTUBHOCTU TYyLIEHMA OTHA,
OHO 00najaeT yHWKanbHbIM HAabOPOM CBOWCTB, AenaloWMM ero MNo-HACcTOAWEMY «YUCTbIM» areHToM.

« OTcyTcTBME TOKCMYHOCTH B paboueit KoHLeHTpaLuu 1 6onbLoi 3anac 6eonacHocTy
AnA 33Tl 06beKTOB € NpebbiBaHMeM Noaei,

« Hu3kasa orHetywauwas KoHueHTpauna — 4,2%,

« He BbI3bIBaeT Koppo3un,

« [lnanekTpuk,

+ He npuunHaer ywepba nmyuiecrsy,

- B xuakoit popme ucnapsetca B 50 pa3 bbicTpee, uem BoAa,

« HyneBoii noTeHunan paspyLeHns 030HOBOTO CN10A,

« Hu3kuit noTeHyman rnobanbHoro noTenneHusa, paBHblil eanHuLe,

- KopoTkoe Bpema cywecTBOBaHMA B aTMoCdepe nocne Bbinycka — He bonee 3-5 pHeil

Obnactu npumeHeHuA
« BbluncnutenbHble LEHTPbI,
- CoopyxeHna coToBOI CBA3M,
« (epBepHble,
« Apxusbl,
+ MawwuHHble oTAENEHNS,
« (Knaackue nomeLeHus,
+ MawnHHble 0TAENEHNA MOPCKIX CYAOB,
- [a3okomnpeccopHble CTaHLny,
« Myszen,
« bubnuotekn,
« MeanunHckne yupexaenus

! 2 3| MoteHuman* Bpema
[a30Boe OrHeTywWwaLlLee Pabouas 3anac
NOAEL no6anbHoro | CylecTBoBaHUA
BELLECTBO KOHLEHTpauvs 6e3onacHocTn
notennenus | Barmochepe
Xnagon-1301 5% 5% 0% 7410 65 net
XnagoH-227ea 7.2% 9% 25% 3220 29 net
XnapoH-125 9,8% 75% -3% 3500 34,2rona
Whepren 36,5% 3% 18% — —
@, 349% <5% -85% ° 1 —
Novec™ 1230 42% 10% 138% 1 3-5 pHeit

" Mo AanHbIM BHUAMO MYC Poccum ana H-rentana
2 Moporoeas koHueHTpauua (NOAEL — No observable adverse effect level)
* OTHoCHTeNbHOE NpeBbiLICHHE MOPOTOBOii KOHLIEHTPALMIA HaJl HOPMATHBHOIi OTHeTyWaLeih

4 "
s OTHOCUTeNbHAA LWKaNa BO3AECTBUA Ha rNo6 no Knotckomy np 1997 .
Pa6ouas KOHLEHTPaLMA ABNAETCA CMepTeNbHO

Pa3mepbl 6annoHoB A \\T1 CMTELABTOMATWKA

O6vem 6annona. n Bmectumoctb Bec nyctoro [llnametp / Boicota e 2.
! 6annoHa, kr 6annoHa, kr 6annoHa, Mm ! 129626, MockBa, np-t M“pa, A.102
15 7-18 172 255,50/ 543 25/345
Ten.. +7(495)742-61-45/00/ 32
29 14345 B6 255,59/831,9 25/345
6 30745 s 327/1073,2 257345 dakc: +7 (495) 742-61-49
122 Hik 28 pDS/0I0 235 e-mail: info@mgpspetsavtomatika.ru
27 109-272,5 45,1 508/1457,33 25/345 tsavt tik
368 177-442 2032 6223/1720,9 25/34,5 www.mgpspetsaviomatika.ru

Bce obopynoBaHne ceptuduumpoBaHo B Poccum. 3anpaBoyHas ctaHuua B MockBe! 3ameHa cuctem

XNnafioHamn 6e3 AeMoHTaxa CylecTBylowein Tpy6Hoii pa3oaku! MpoekTupoBaHue, NoCTaBKa, MOHTaX U
TEXHUYECKoe 06CnyXMBaHME CUCTEM Ta30BOT0 MOXAPOTYWeEHUA ¢ ucnonb3oBaHuem 3M ™ Novec ™ 1230.




ENTERPRISES

YBEPEHHOCTb HE 3ACHYTb 3A PYJIEM

ExXegHeBHO Ha foporax NpoOMCXOAAT COTHWU aBapuin, B KOTOPbIX NOAM NOAYYaloT TpaBMbl
Pa3NNYHON CTENEHU TAXKECTU U aaxe rmbHyT. CornacHo oduumansHom ctatuctuke NMBAA
3a 2010 rof, B Poccuiickon ®Pepgepaunm nponsowno 199 431 no0poKHO-TPAHCNOPTHOE
NpounCLIeCTBME, B KOTOPbIX NOrM6a10 26 567 4enoBeK U paHeHo 250 635.

TpaaMLUMOHHO K CMUCKY «OMacHbIX ANs BoauTens hakTopos» OTHO-
CAT: HapylleHWe NpaBui AOPOXKHOTO JBUKEHUS, HEUCNONb30BAHNE
pemHei 6e30nacHoOCTU; UCNONb30BaHWE HEUCNPABHOrO TPAHCNOPT-
HOro CpeAcTBa; PasroBop C NaccaXupamu; ycranoctb Boautens (Ko-
TOPbIA NPU CULHOM YCTANOCTU MOXKET YCHYTb 33 PYNEM).

B TeueHue y¥e HECKONbKUX JEeCATUNETUA B PasNMyuHbIX Hay4Ho-
nccnefoBaTenbCKUX MHCTUTYTAX, @ TaKKE NPOU3BOAUTENAMM aBTOMO-
Guneii Bo BCEM Mupe BeayTcs paboTbl, HanpasieHHble Ha co3haHne
CUCTEM MOHUTOPUHIA COCTOSHUA YeNOBeKa BO BPEMsA yNpaBieHus
TpaHCNopTHbIM cpeAcTBoM. OCHOBHas Lienb 3TUX paboT — co3aaHue
CUCTEM NPEeAYNPEXAEHMUA, NO3BONAIOLLMX CBECTU KONMYECTBO COBEP-
WaeMbIX BOAUTENEM OWNOOK K MUHUMYMY. TN CUCTEMbI aHANNU3M-
PYIOT «MOYEPK» BOXAEHUS, MPOVN3BOAAT OLEHKY AeNCTBUI BOAWTe-
N5l B Npolecce ynpaBieHns TPaHCMOPTHbIM CPEeACTBOM, U3MEPSIOT
€ro nynbc, NbITAKTCA BCTyNaTh B AMANOr ¢ Bogutenem, 4tobbl aHanu-
31pOBaTh €70 OTBETHI, PUKCUPYIOT U3MEHEHWE NO3bl YENOBEKA, KOH-
TPONUPYIOT HanpasneHue B3rAAa, HAKNOH rOJ0BbI, XapaKTep Mop-
raHus U T. 4.

OfHaKo, HECMOTPS Ha Bce MoMbITKY, 3deKTMBHAA cuctema Mo-
HUTOPUHIa COCTOSIHUSA YenoBeka (BOAMTENS) TaK U He co3paHa, no-
CKOMbKY pa3paboTumMKM CTaNKMBAKOTCA C ONPeAenEHHbIMU CNOXKHO-
CTAMU NPU OLeHKe NCMX0dU3MONOrNYECKOro COCTOAHUS YenoBeKa
UK C NPOYUMU TPYAHOCTAMM TEXHUYECKOTO XapaKTepa.

3A0 «HEPOKOM» nocne MHOrofeTHIUX ccnefosaHuii u 15-netHero
onbiTa 3KCM/yaTauuu aHaNorMyHbIX CUCTEM Ha XKEeNe3HOAO0POKHOM
TpaHcnopTe BbIBOAMT Ha NOTPEOUTENbCKWIA PLIHOK W3fenue, npea-
Ha3HaYeHHOe [N KOHTPONA COCTOAHWUA BoAMTens. [laHHoe ycTpoii-
CTBO 06/1aa€T BbICOKON HAAEWHOCTbIO (99,9955%), AOCTUYL KOTO-
POI Ha TEKYLLMIN MOMEHT HEe CMOTN1a HKaKas Apyras cuctema.
Mpubop Driwell sBnseTcs aBTOHOMHbIM YCTPOWCTBOM, NpeaHa3Ha-
UEHHbIM ANs BbiABNEHUS Y BOAUTENS NPU3HAKOB YTOMIEHUA (CHU-
KeHus paboTocnocobHOCTM) M NpeaspemMoTHOro (NpejLecTsyio-
LWero 3acbinaHuio) COCTOAHUSA. YCTPOWCTBO MO3BONAET YeNOBEKY

KOHTPONMPOBAaTb CBOE& COCTOSHME HA OCHOBE 06bEKTUBHO MHDOP-
mauuu, nonyvyaemow NyTém uamepeHus ero Gusnonornyeckux na-
pametpos. Mpubop BbinosHeH B BUAe Bpacneta, HageBaemoro Ha
3anacTbe M MHhOPMUPYIOLLEro BOAUTENS 06 M3MEHEHUW €ro TeKy-
LLLero COCTOSHUA NPU NOMOLLM CBETOBOW M 3BYKOBOM MHAMKALWUW, A
TaKkxe BubpocurHana. AHanu3 COCTOAHWUA NPOU3BOAMUTCA HA OCHO-
BE HENpepbIBHOrO M3MEPEHUA 3NEKTPUYECKUX NapameTpoB KOXKW
(T. H. 3neKTpoAepPManbHOi aKTUBHOCTU — D[A).

Mpubop paccunTaH Ans NpUMeEHeHUs Ha NoObIX BUAAX TpaHCMop-
Ta, a TaKKe B ApYrux obnactsx, raoe Tpedyercs BbifBAEHWE CHUXE-
HUA paboTocnocobHOCTM yenoBeka. HegonyuieHue 3acbinaHus
3a pyném, npeaynpexaeHve BOAUTENA O HEOOXOAMMOCTM OCTaHO-
BUTbCA Ha OTAbIX, MO3BONAWT MOBbLICUTL 6€30MaCHOCTb [JOPOXKHOIO
IBUKEHWS, @ TaKXKe CNacTu MU3HW Noaen.

3A0 «HEMPOKOM»

111250, MockBa, JHepreTuyeckuii npoesg, 4. 6
Ten.: +7 (495) 362-71-21, 362-79-07, 362-71-43
E-mail: auto@neurocom.ru

WWWw.neurocom.ru

CONFIDENCE TO NOT SLEEP BEHIND THE WHEEL

Every day, many people receive injuries or die as
a result of hundreds of traffic accidents that
hap-pen on our roads. In 2010, according to the
official statistics of the Russian Traffic Police,
199 431 traffic accidents happened in the Russian
Federation, 26 567 people died and 250 635 re-
ceived injuries. Traditionally the list of factors harm-
ful to drivers in-cludes: violation of the traffic laws;
not buckling of seat belts; driving of a disabled ve-
hicle; talking to passengers while driving; and driv-
er’s tiredness (as a driver can fall asleep while driv-
ing). For several decades, work on the design and
devel-opment of driver's monitoring systems that
could be implemented during driving has been
undertak-en by different research institutes as well
as vehicle manufacturers around the world. The
main objec-tive of this work has been creating warn-
ing systems that could minimize driver’s mistakes.

These systems analyse the driver’s «driving style»,
assess his actions in the process of driving, mea-
sure his pulse, try to engage info a dialogue with the
driver to analyse his answers, identity changes in his
body position, track eye movements, head bent, and
winking patterns etc.

Despite all the attempts, an effective system of
mon-itoring of the driver’s state during driving has
not been created. Some of the reasons for this in-
clude difficulties in assessment of a psychophysi-
ological state of the driver and other technical dif-
ficulties. After many years of research and almost
fifteen years of implementation of similar systems
on the railway transport. Neurocom presents a de-
vice in-tended fo monitor the driver’s state. This de-
vice has a high level of reliability (99.99%). which is
unique for the moment. Driwell® is an autonomous
device that is intended for identifying symptoms at

driver’s tiredness or ex-haustion (performance dec-
rement) and driver’s pre-hypnoidal state (preceding
falling asleep). The device allows the driver to mon-
itor his state based on the objective data received
by means of measurement of his physiological para-
meters.

The device is designed as a bracelet that signals the
driver about changes in his current state by means
of light, sound and vibration. The analysis of the
driver’s condition is implemented based on the con-
stant mea-surement of the electrical parameters of
the driver’s skin (electrodermal activity - EDA). Dri-
well® can be used on any type of vehicles, as well as
in other fields that require identification of the per-
formance decrement. Prevention of driver’s fall-ing
asleep while driving, and warning drivers about the
necessity to stop and take a rest should increase
traffic safety and save lives of many people.
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MNPEANPUATUNA

KAK NMPABWJIbBHO NMOCTPOUTb
N BHEAPWUTD NMOJIMTNKY BE3ONACHOCTW
B TOCYAAPCTBEHHOM YYPEXAEHNWA

B nocneaHee BpeMA pa3BuTMe MH(MOPMALUNOHHBIX TEXHOJIOTUIA NpUBeNO
K TOMY, 4TO NOABWJacb Macca BO3MOXHOCTel MO COBEPLIEHUI0 NPOTUBO-
npaBHbIX AelicTBuiA B chepe UT. HoBble TeXHONOrMU NO3BONAIOT NOAy4YaTh

Ha4yasibHUK aHaaumu4ecko2o

‘ Anekcandp Kpyn4uk,
omaena 3A0 «EBPAAC.UT»

KoHduaeHUuManbHy0 UHGOPMaALMIO HA 3HAYUTESIbBHOM PACcCTOAHUM, B TOM
YyuncJie HAXOAACH HAa TEPPUTOPUM APYTOro rocyaapcTBa.

Cpe,qm nocneaHnX WHLWAEHTOB MOXHO OTMETUTb YCMeLWHYo
aTaKy KUTANCKUX XaKepPOB Ha MUHMUCTEPCTBO 060POHbI NHANH,
nocne Yero 3/10yMbILWIEHHUKN B TEYEHE BOCbMU MeCALEB Noy-
yanu KoHdbUaeHUManbHble AaHHble. B yacTHoCTH, Gbina yKpaaeHa
MHDOPMALMA O POCCUACKO-MHAUNCKMX BOEHHBIX KOHTPAKTaXx.
OueBUAHO, YTO 3ajayy NMPOTUBOAENCTBUA XULLEHUIO KOHGU-
AEeHUManbHOW MHpopMauMn HeoOXOAMMO peliaTb KOMMeK-
CHo. [Ins 3aWnTbl AAHHbIX, KPOME UCNONb30BaHUA TEXHUYECKUX
CpeacTB 3alluTbl, OpraHM3aLma AOMKHa NOAAEPKMBATD B aKTy-
aNbHOM COCTOAHMM AOKYMEHTaLMI0, pernameHTUpyloLylo Tpe-
60BaHuMsA, NOPAAKK M NpoLeaypbl Mo ynpasieHuo u obecneye-
HUIO UHbOpPMaLMOHHOW 6e30NacHOCTU. B opraHu3aumnm TaKxe
JOMKeH 6biTb HanaweH 3MEKTUBHbIA KOHTPO/b 3aWNUTbl KOH-
buaeHUnanbHbIX JaHHbIX.

Poccuiickuii cuctemHbiii nHterpatop 3A0 «EBPAAC.UT» npeana-
raet pacCMOTpeTb OMH U3 BapMaHTOB peLleHns 3TUX 3agay — Cu-
CTeMy ynpaBaeHna 3alMTomn OT yTeukun AaHHbIX «bA3NC-3awutay.

PeweHne npeacraBnser cob6oi MHTErPUPOBAHHbIA KOMMNNEKC
cneayoLUMX NPporpaMmMHbIX CpeacTe, obecnednBaiLLnx 3auu-
TY 3IEKTPOHHbIX JOKYMEHTOB, @ TaKke OCYLLeCTBAAIOLWMNX KOH-
TPONb U OLeHKY 3PHEeKTUBHOCTA NPOBOANMbIX MEPONPUATUIA
(puc. 1):

* [lopTtan ynpaBneHna CUCTEMO 3aLMTbl, COCTOALLUIN U3 MOAYNEN:
— IOKYMEHTaLMOHHOro obecnedyeHns 3aUnTbl JaHHbIX;

— ynpasneHus MHhOPMaLMOHHBIMU PUCKaMU;
— ynpaBneHNs 3alMTON AaHHbIX 3NEKTPOHHbIX JOKYMEHTOB.

e [IporpammHbIi KOMMN/EKC ynpaBieHns npaBammn AoCTyna K aaH-
Hbim — Oracle Information Rights Management (Oracle IRM).

e Apantepbl IRM K 3awmiwaemsim NpUKNagHbIM MHOPMaLNOH-
HbIM CuUCTeMaMm, obecneynBarLiMe aBTOMATUYECKYIO 3alnTy
CO3/aBaeMbIX B CUCTEME 3/IEKTPOHHbIX JOKYMEHTOB B COOTBET-
CTBUM C YCTAHOBNEHHON NOAUTUKON 6E30MacHOCTU.

BHeapeHue cuctemsl «bA3UC-3awmta» No3BONAET He TONbKO 3c-

(heKTMBHO NPOTUBOAENCTBOBATL Yrpo3am WHhOpMaLUoHHOI Ge3o-
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Puc. 1. Apxumekmypa cucmemesi «bA3NC-3awuma»
Fig. 1. Architecture Diagram for BASIS-Security System



[LeatenbHocTb NvueH3npoBaHa

nacHoCTM, HO U o06ecneynTb 3aluTy oT HeJ0OPOCOBECTHON KOHKY-
peHLMI. ITO peannsyercs 3a CYET LLeHTPaNU30BaHHOTO OrpaHNYeHms
npas A0CTyNa K KOHMUAEHLNANbHON MH(OPMALIUK, B TOM YUCTE Ne-
pefaHHOM B Apyrue opraHusauuu. TakwKe ecTb BO3MOXHOCTb 3aia-
BaTb Nepuoj AeiCTBUA paspelleHns Ha AOCTYN K KOHduAeHLUanb-
HO MHBOpMaL K. Takue BO3MOMXHOCTU MO3BONSAIT BCECTOPOHHE
KOHTPONNUPOBATh AOCTYN K AaHHbIM 3NEKTPOHHbIX JOKYMEHTOB Npa-
BooGnagartens, B TOM YMCie HAXOAALMXCA 3@ NpeAenammn opraHusa-

ENTERPRISES

LMK, N UCKNIOYNTD UX HECAHKLLMOHMPOBAHHOE UCMONb30BAHME He3a-
BMCMMO OT peann30BaHHbIX Y KOHTpAreHTa mep 3alluTbl.

C uenblo AanbHENlero COBEPLIEHCTBOBAHUA CUCTEMbI MEHEA-
¥MeHTa MH(pOpMaLUOHHON Ge3onacHOCTM NopTan ynpasieHus,
BXOAAWMA B cocTaB «bA3NC-3aumnTbi», MOXET ObiTb pacluvpeH
AononHuTenbHbIMM mogynamu go Moptana CMUB «BA3MC», obe-
CMeynBalLLero COOTBETCTBME TPeBGOBAHUAM MEMAYHAPOLHbIX
cranpapTos ISO/IEC 27001/27005 n BS 25999/25777.

HOW TO DEVELOP AND INTEGRATE

SECURITY POLICY

IN PUBLIC ENTERPRISES

In recent years the development of information
technologies has resulted in a great number of
unlawful acts in the field of IT. New technologies
allow receiving confidential information even at
a long distance when being in another country,
for example.

A successful aftack of Chinese hackers on the Min-
istry of Defence of India was among the recent
events. Within eight months they accessed the con-
fidential information, namely the data on defence
contracts concluded between Russia and India.

No doubt, the anti-hacker security problem should
be solved on the integrated basis. Apart from using
some data security technical aids, any company
should maintain current documentation, regulatory
requirements, and procedures to provide and con-
trol information security. The company should also
provide the efficient control over the data security.
EVRAAS IT, the Russian System Integrator, of-

fers one of the solutions to provide data securi-
ty, namely data security system BASIS-Security.
This solution represents an integrated complex
comprising of the following technical aids, which
provide the computer-based document protfec-
tion as well as monitor and estimate the efficien-
cy of the activities held:

+ Security system management portal, which
consists of the following modules:
- documentation data security support
- information security risk management
- computer-based document data security
management
Oracle Information Rights Management (Ora-
cle IRM)

IRM adaptors to the applied information systems
to be protected, which provide automatic protec-
tion of the documents created on computerin ac-
cordance with the related security policy.

Alexander Krupchik,
Director of Analysis
Department of EVRAAS IT

BASIS-Security system integration makes it pos-
sible to counteract information security threats
as well as ensure protfection against unfair com-
petition. This is implemented by centralized ac-
cess rights to confidential information includ-
ing the information given to another company.
Apart from that, it is possible fo limit the fime to
access confidential information. Such functions
allow controlling the access to e-documents of a
privileged user, including those documents being
transferred to other companies, and excluding
unauthorized access to this information regard-
less of the contractor’s security.

In order fo improve the information security man-
agement system (ISMS) in future, the management
portal of BASIS-Security system may include ad-
ditional modules to become BASIS ISMS Portal
which complies with the international standards
ISO/IEC 27001/27005 and BS 25999/25777.

HEMPEPbLIBHOCTb BU3HECA

MHTETPUPOBAHHbLIE CUCTEMBI
YNPABJIEHNA BE3OINACHOCTbBIO

BE3OIMNACHOCTb OB bEKTOB

UHO®OPMALIMOHHAA BE3OMNACHOCTb

3awmTa rocyaapcTBeHHON, CnyXebHOU U KOMMepPYeCKOWN TallHbl,
nepcoHasnbHbIX AaHHbIX, KCUU

Co3paHue cucTeMm 3aWwmThl UH(OpMaLUK U yrpaBreHus
UHdOpPMaLMOHHON 6e30NacHOCTLIO

ATTecTtaumsa n KOMNIEKCHOe CepBUCHOE OOCIyXUBaHUe 00 bLEKTOB
MHdopmaTusauum

info@evraasit.ru

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

http://www.evraasit.ru . Qakc: +7 (495) 792-54-31
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NPEAMPUATUA

[eaTtenbHocTb nnueH3npoBaHa

NMPON3BOACTBO JHEPTOIPDEKTUBHbBIX

TPAHCIMOPTHbBIX KOHANUNOHEPOB
N CUCTEM TEPMOCTATUPOBAHWA

J'Iloﬁoe TPaHCMOPTHOE CPeACTBO C TOYKMN 3peHus
KOHAVLIMOHMPOBAHNA ABNAETCA OYeHb CIIOXKHbIM
06bekToM. BosHuKaeT KomnneKkcHas 3ajaya, CBA3aH-
Has KaK C CaMUM KOHAULMOHEPOM, T. €. yCTPONCTBOM
ansa 06paboTkM BO3ayxa, Tak 1 C CUCTEMOIi BO3AYXO-
pacnpejeneHus B KOHAULVIOHUPYEMOM NOMeLLeHUN.
HeobxoanMo yunTbiBaTb pAj cepbé3HbIX (aKTo-
poB: AepUUMT cBOBOAHON 3NEKTPUYECKON MOLLHO-
CTV GOPTOBbIX CUIOBbIX arperaToB C HanpAXeHNeM
nocTtosiHHoro Toka 18-27/46-55/72-86/90-142 B
1 nepemeHHoro Toka 200 B, 400 Iu; écTkue Tpebo-
BaHUA N0 PEMOHTONPUIOAHOCTH, Macce U rabaputam;
HaféxHylo paboTy B yCNI0BUAX CUSIbHOI BUOpaumnu;
3HauuTeNbHble M3MEeHeHWA TeMmnepaTypbl OKpya-
1oleit cpeabl NpU ABUXEHUN TPAHCMOPTHOIO cpea-
cTBam ap.

YunTbiBaA HaKOM/EHHBIV ONbIT B 061aCTU X0N0AUb-
HOW TEXHWUKW, @ TaKXXe MUPOBbIe TeHJEHLIMN B CO3Aa-

ENERGY-EFFICIENT VEHICLE AIR CONDITIONERS

HWMW TPaHCMOPTHbIX KOHAWLMOHEepOB B LieHTpe Knn-
Matudeckoro ob6opyaosavma OAO «HTL, «3aBoa
JleHuHew» NpousBOAATCA KOHAWLIMOHEPbI, B KOTO-
pbIX MCMONb3YyloTCA:

- aNloMUHUEBbIE CMNaBbl AN1A KOPMYCHbIX AeTaneil;

- coBpeMeHHbIe Ternnoo6MeHHble annaparbl;

- repMeTUYHbIe XONI0AN/IbHbIE KOMMPEeccopbl C BO3-
MOXXHOCTbIO 4aCTOTHOIO YNpaBieHUA U C NUTaHU-
eM 0T 60pTOBOI CeTW MOCTOAHHOIO MW NepeMeHHO-
ro ToKa;

- manorabaputHble npeobpa3oBaTenn Hanpsxe-
HUA, pa3MellaeMble HeNocpeACTBEHHO B KOHANLIMO-
Hepax;

— COBpeMeHHble BeHTUAATOPbI C ABUraTeNAMUN BEH-
TUNBHOTO TUNA;

- 030HO06e30MacHbIe XAaAareHTbl U Ap.

Bce KoHAMUMOHepbI paboTalOT KaK B peXxume 0X1ax-
[leH1s, TaK 1 B peXxunMe Harpesa (TenioBoi Hacoc).
Pexum paboTbl KOHAMLMOHEpPa ONTUMU3UpYeT-
cA no aHepronoTpebneHuto Bcex 6e3 UCKNOYeHUA
3neKTpojBuUraTenei, cnonb3yemblix Ana Npusoaa
KOMMNPeccopoB 1 BEHTUIATOPOB.

Pa60Ta KOHAVNLMOHEPOB B peXUMe TeN0BOro Haco-
ca orpaHu4MBaeTCA TeMnepaTypoit HapyXHoro Bo3-
ayxa -10°C. Tpu 3TOM B nepexoHblii Nepnoj BecHbl
N 0CeHW 3KOHOMWUTCA 3HauyuTeslbHOe KONNYecTBO
3M1eKTPo3Hepruv 6opToBOro cUAOBOro arperaTa.
OGecneunTtb ewé GoNbluyio 3KOHOMUIO 3NEKTPO-
3Hepruu No3BOIUT UCMOJIb30BaHNE TeMIOHACOCHO-
ro pexxuma oTornneHuns npu 6onee HU3KUX TeMnepa-
Typax Hapy»xHoro Bo3ayxa (A0 -25 °C). 3Toro MoxHo
AOCTUYL pasfnyHbIMKM MeTogamu. Hamu BbiGpaH
MeTO/, J0NONHUTENbHON NapOXUAKOCTHON MHXeK-
UMM XNajareHTa B Nos0CTb BCACbIBAHUA KOMMpec-

AND TEMPERATURE CONTROL SYSTEMS

MANUFACTURED AT SRC «LENINETZ PLANT» INC.

hen speaking of conditioning, any vehicle is a very
complicated object. Here, there are some points,
namely an air-conditioner proper, i.e. an air handling
unit, and an air distribution system for the air-condi-
tioned space.
For producing a good air conditioner, several impor-
fant factors shall be considered: limited free electric
power of onboard power units of 18-27 VDC, 46-55 VDC,
72-86 VDC, 90-42 VDC and 200 VAC 400Hz; strict re-
quirements to serviceability, weight and dimensions; re-
liable operation under severe vibration; significant ambi-
ent temperature variations when the vehicle is moving,
and others.
Based on the experience in refrigeration engineering as
well as on world trends in vehicle air conditioners devel-
opment, the Climatic Equipment Centre of the Leninetz
Plant produces air conditioners with the following fea-
tures:
- Base members of aluminum alloys
- Advanced heat exchangers
- Airtight refrigerant compressors with the frequency
control feature and power supply from onboard DC/AC
mains
- Small-size voltage converters fitted in air condi-
tioners

- Advanced fans with thyratron motors

- Ozone-safe refrigerants, efc.

All air conditioners can be used both for cooling and heat-
ing (as a heat pump).

The air conditioner mode can be optimized for power
consumption of each and all electric motors used fo
drive compressors and fans. When the air conditioner
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OAO «HTL, «3aBog JleHnHew»
196084, CaHkT-MeTepOypr,
yn. Konu Tomuaka, 4. 9
Ten.:+7 (812) 327-90-99
dakc: +7 (812) 324-61-00
E-mail: info@onegroup.ru
www.leninetz-zavod.ru

copa. Beaérca npopaboTka Takoro KoHAMUMOHEpA
Ha X0N0A0-TE€NIONPOM3BOANTENBHOCTb 6 KBT. [laH-
HOW NMpon3BOAUTENBHOCTM GOoslee YeM AOCTAaTOYHO
L5 MOMEeLLEeHNI TPaHCMOPTHbLIX CPeaCTB 06bEMOM
50 M3,

B HacToswee BpemA B LleHTpe KnumaTtuuyeckoro
060pyA0BaHNA NPON3BOAATCA KOHAMLMOHEPbI ANA
TpamBaeB, KabuH MeTpo, KabWH 3KCKaBaTopoB, ca-
JIOHOB NMacca)MpcKux BaroHoB u ap. PaspabatbiBa-
eTcsA KOHAULMOHEp ANA canoHa BepTonéTa.
Cneunanuctbl LleHTpa uMetoT 6onblioi  onbIT
He TONbKO NPOeKTUPOBaHWNA U NPON3BOACTBA TPaHC-
NOpTHbIX KoHAWUMOHepoB oT 3 go 200 kBT, Bogo-
oxnaxaawowmx mawunH ot 8 go 1000 kBT 1 ycra-
HOBOK TepMOCTaTMpOBaHWA, HO W cO3AaHuA
06LLenpoMbILLNeHHbIX 3Hepro3hheKTUBHbIX CU-
CTeM KOHAULMOHNPOBaAHUA N BEHTUNALUN.

AHatonuit EMenbAHOB, K.T.H., JOLEHT

SRC «Leninetz Plant» Inc.

9, Koli Tomchaka str.,

St. Petersburg, 196084, Russia
Phone: +7 (812) 327-90-99
Fax:+7 (812) 324-61-00
E-mail: info@onegroup.ru
www.leninetz-zavod.ru

is used as a heat pump, the outdoor temperature shall
be max. minus 10°C. The air conditioner becomes ener-
gy-efficient in spring and autumn saving a significant
amount of electric energy coming from the onboard
power supply unit. Greater energy savings can be ob-
tained when the air conditioner is used as a heat pump
at lower outdoor temperatures (down to minus 25°C).
There are lots of ways for this saving. The specialists of
the Climatic Equipment Centre have chosen the vapor-
liquid injection method implying extra refrigerant injec-
tion into the increasing space of the compressor.

Such a conditioner is now being designed for cooling
and heating capacity of 6 kW, which is more than suffi-
cient for 50m? vehicle spaces.

Today the Climatic Equipment Centre manufactures air
conditioners for frams, underground railway carriag-
es, excavator cabs, passenger carriages, and so on. The
air conditioner for helicopter cabins is under design.
The specialists of the Centre are experienced in design-
ing and manufacturing not only vehicle air conditioners
(3 to 200 kW), water-cooling machines (8 to 1000 kW),
and temperature control systems, but also multi-purpose
energy-efficient air conditioning and ventilation systems.

Anatoliy Emel'yanov, PhD, Associate Professor



JNEXTPOHHbIE KOMMOHEHTb! NS CREYHANTbHBIX MPUMEHEHUI
Special purpose electronic components
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Broiggeann moumocTs or 1.5 0o 100 Br
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Sanioon padoatr TRanepany® or —40 qo + 18P0

PLANAR SHARP
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[iananow padiows Tasnapanyp of -60 fio +85°C
CrofvoeTh & QIR it BROITAHhIN FOIGRCTRIR

Grayhill Swilcheraft

Moy DYDOSHSELIE NOBCHO THLE NEDSTI0NA TR
Contjimeonran: 1-12
JRanaon padowix TEsmEpaTyp oT -85 go + 125°C

Bnwroctoiame coaprerans (PESET)
KornrsecTao xonTasTon: 2-36
ANENTPWNOCKIR XADasTEpHCTIE 500 B, 23 A

Aranasow patower Tasmepanp of =55 qo +85°C

Komnanus MPOCODT — eaqyimil AMCTRRGLIOTOP PANMOINEKTHOHHLX KOMNOHEHTOR Ha TeppTOpHM Poccu n cTpan CHI, ofinagaet
PAIPRILENHEM HA NOCTABKN:
= KOMMNOHERTOR HA NpeAnpuATHA OTK C o6RZATENLHON BOBHHOR NPWEMKDE;

* INEKTPOHHBO: PAMOHINENWA, PAAHOINEKTPOHHOR ANNAPATYDL! W PATMOINEKTPOHHLIE KOMNOKEHTOB ANA NPIMEHEHNA B 060PYA0BAHMA
OGLEKTOB ATOMHOR SHEPrETHKM HA OCHOBAHNK NHLEHINA DEMEpaNLHOND HaRI0pa POCCHN N0 ANEPHOA W PAAMALMOKHOR GE30NACHOCTH,

KOMNOHEHTbI NOBbILLEHHONA HAHEXHOCTH

ProSort° 20 IET

Ten.: (495) 232-2522 « @axc: (495) 234-0640
E-mail: info@prochip.ru « Web: www.prochip.ru
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MNPEANPUATUNA

IYH-M MTOMOKET
NPX NPON3BO/CTBE 1 PEMOHTE

000 «lnzenb-Tect-Komnnekt» npeacrasnseT npubop JIYY-M,
npefHa3HaYeHHbIN ANA U3MepPeHUA NPAMOSIMHENHOCTH
1 BHYTPEHHEro AnameTpa LMANHAPUYECKNX N KOHUYECKMX

TpyO, WTAHT 1 CTBONOB.

Npubop JIYY-M cnysuTt ans n3mepeHus aptun-
NepUICKNX CTBOMOB HA Pa3INYHbIX 3Tanax u3ro-
TOB/IEHWS!, OCEBbIX OTBEPCTUIA BANIOB TYpOUH, M-
ApounnnHapos, Tpy6. Mpubop npeaHasHadveH
AN 3ameHbl ycTapesLuero npubopa CKO-3.
MpuGop MOXET UCMNOb30BATLCA NPY BXOAHOM
KOHTPOJle COOPOYHBIX 1 PEMOHTHBIX Npeanpu-
ATUN.

U3mepsemble napameTpbl:

— BHYTPEHHWI AnameTp;

— OBa/IbHOCTb;

— OTK/IOHeHWe (hopMbI OT Kpyra;

— OTKJIOHEHWe OT NPAMONNHENHOCTH;

— IMHa Tpy6bI.

MpUHUMN AeNcTBMA: C OAHOW CTOPOHBI CTBO-
Na C NOMOLLbIO CreunanbHOro MexaHuyecKo-
ro y3/1a pa3meLLaeTca n LieHTpyeTcs nasepHoe
n3nyyatowee ycrponcrteo. C Apyrov CTOPOHbI
B CTBOJ1 BCTAB/IAETCS LWTaHra (Mnv camoaBuy-
LWMIACA 30HA), HA KPaKo KOTOPOWA(-ro) B LEeHTpY-
foLLlem y3ne pasmelLaeTca NpuémHoe ycTpon-
ctB0. Moaynb M3 LeHTpyloLLero ycTponcTaa
C NPUEMHMKOM 1a3ePHOr0 Jly4a MeXaHUYeCcKM
pa3BA3aH OT WTOKA U CBOUM MOJIOXKEHWEM MO-
BTOPSET BHYTPEHHUI NPOGUIb U3MEPAEMOrO
cTBONA.

B KaMgbli MOMEHT BpemeHW nasepHblid Nyd,
CNPOoeLMPOBaHHbIA HA MPUEMHWK, MONAAAET Ha
NO3ULMOHHO-YYBCTBUTENbHBIA  (POTOINEMEHT,
KOTOPbIN AaéT MHGopMaLMio 06 OTKNOHEHUM

0CV N0 BHYTPEHHEMY AviaMeTpy aeTanu. [ins us-
MepeHuWa yrna nafieHns nasepHoro ayya npu-
MEHAETCA BCTPOEHHbIA UHKMHOMETP.
MapannenbHo € MOMOLLBIO LIECTUKAHANBHOTO
Na3epHOro AaTyvKa M3MepSIoTC BHYTPEHHWUI
AWaMeTp, 0BasIbHOCTb U OTKIOHeHWe (HopMbl
MOBEPXHOCTU OT Kpyra.

dasomeTpuyecknii  nasepHbIn - fanbHomep,
BCTPOEHHbIN B TPUEMHWIK, ONpPeAenseT nooxe-
HUe u3mepuTens BHyTpY TpyGbl. CKaHMpys ae-
Tanb No ANMHE, N0 MACCKBY MIHOBEHHbIX 13Me-
peHuii, CneuManv3rpoBaHHOE MPOrpaMmMHoe
obecneyeHre paccuUTbIBAET MPAMOUHENHOCTb
AeTanu no Bcem gnHe MMbo Ha onpefenséHHoM
y4acTKe KOHTPOJIA, @ TaKke CTPOUT rpadmK 3a-
BUCMMOCTW OTKJIOHEHWAI OT OCK MO ANWHE Je-
Tanu. MporpammHoe obecneyeHne Takke Mo-
3BO/IAET OTOBpaXaTh pesynbTatbl M3MepeHus

000 «[uzenb-Tect-Komnnek»
EkaTepunOypr, yn. KapbepHas, 4. 16
Ten.:+7 (800) 700-01-17

Dizel-test-Komplekt Company
16 Karyernaya Str., Ekaterinburg
Phone: 8-800-700-0117, www.d-test.ru

B rpacunyeckom v TabnnyHoM Brae C yKasaHu-
€M OTK/IOHEHWIN pa3MepOoB OT HOMUHAJOB.
TexHUyecKue u MeTponoruyeckme
XapaKTepUCTUKU:

— [IMHa aetanu o 40 m;

— TOYHOCTb OnpeaeneHns OTKIOHEHUA OT OCK
+10 MKM;

— MOBTOPSEMOCTb OMNpefeneHns OTKNOHEHMUA
OT OCU +5 MKM;

— TOYHOCTb NPUBA3KKU M3MepeHuin no ocn OX:
ONA camofBuKylLeroca 3oHaa *0,5 mm, ana
wraHrn +0,01 mm;

— TOYHOCTb OnpeaeneHus anamertpa £10 MKm;
— [ManasoH U3MepeHWA OTKIOHEHWI OT nps-
MONMHENHOCTU He MeHee £20 MMm;

— Bpems n3mepeHusa ~15 MuH;

— peXUM K3MepeHus: Mo CeyeHusam/cniolu-
HOW KOHTPO/Ib.

Mpubop He MMeeT MPOBOAOB: CBA3b MEMAY
NPUEMHMKOM W NepeaaTinKoM OcCyLLecTBNA-
etca no 6ecnpoBofHOMY KaHany. McTouHukoB
aBTOHOMHOTIO NWUTAHWS XBAaTaeT Ha TPU CMEHbI
NOCTOsIHHOW paboTbl. MpK TPaHCMOPTUPOBKE
npuéop pasmellaeTcs B ABYX YAAPOCTOMKUX
NepPeHOCHbIX Kencax.

C apyroii npoayKuuen Ans BGECKOHTAKTHOro
Na3epHOr0 KOHTPONA, a TaKiKe CO CTeHAO0BO-
UcnbiTate/ibHbiM  060pYyA0BaHMEM, BbIMycKae-
MbIM NPeAnpPUATAEM, MOKHO 03HAKOMMTLCS Ha
caite www.d-test.ru.

LUCH-M TO SUPPORT PRODUCTION AND REPAIR

uch-M by Dizel-test-Komplekt Company is an instru-
ment for measuring linearity and inner diameter of
cylindrical and taper pipes, hoses, and barrels.
Luch-M is used for gun barrels (at different produc-
tion stages), axial bores of turbine shafts, hydraulic
cylinders, pipes. Luch-M is a radically new instrument
outperforming CKO-3 used before. It can be used for
incoming inspection made by assembly and repair ser-
vices.
The instrument allows measuring the following
parameters:
- inner diameter
- ovality
- out-of-roundness
- out-of-straightness
- pipe length
The instrument functions as follows. A laser emitter is
fitted and centered by means of a mechanical assembly
on the one end of the barrel. A bar / self-moving probe
is inserted into the other end of the barrel. At the edge
of the bar / probe a receiver is placed in the centering

assembly. The module of the centering unit with laser
receiver is ungeared with the rod and copies the interi-
or shape of the barrel under measurement.

A laser beam projected onto the receiver gets to a po-
sition-sensitive photocell, which provides data on the
axis misalignment in the inner diameter of the part. To
measure the laser beam tilt angle a built-in inclinome-
fer is used. At the same time, the inner diameter, ovali-
ty, and out-of-roundness are measured with a six-chan-
nel laser sensor.

The receiver-integrated phasemeter laser scanner de-
fines the position of the meter inside the pipe. It scans
the part lengthwise, and special software determines
the straightness of the part based on the array of in-
stantaneous measurements: along the whole length
and at a certain length, as well as plots axis misalign-
ment along the length of the part.

Besides, the feature of display of the measurement re-
sults both as a graph and a table is implemented. In this
case, size deviations from the nominal values are spec-
ified.
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Technical and metrological characteristics:

- Part length: upto 40 m

- Accuracy of axis misalignment: + /- 10 um

- Accuracy of axis misalignment: +5 ym

- Accuracy of referencing of measurements along the
OX axis:

- for the self-moving probe: +0.5 mm

- for the bar: £0.01 mm

- Diameter accuracy: 10 um

- Out-of-straightness range: min. +20 mm

- Measurement time: abt. 15 min

- Measurement mode: section/complete control

The instrument is wireless. The receiver and fransmit-
ter are connected wirelessly. Self-contained power sup-
ply units are designed for three shifts of continuous op-
eration.

When fransported, the instrument is placed in two
hand-held impact-resistant cases.

For other products designed for noncontact laser in-
spection as well as test equipment manufactured by the
Company, visit www.d-test.ru



Bnapumup Metpos
BukTop basoToB
WUnbuyp AGaynnuu

B HacTosllee BPemMA TONbKO MATb rocy-
AapcTB Mupa, B Tom u4ucne Poccus,
MMEIOT HEe3aBUCUMbIN U MOMHBIA LMK CO3Aa-
HUA 1 Npou3BoaCTBa 6oenpunacos. MpombiL-
NIeHHOCTb BoenpunacoB U cneuxumun B Poc-
CUK BKlOYaeT B cebs HayyHble opraHvsauum
1 NPOMbILWNEHHbIE NPEANPUATUA Pa3INYHBIX
HAy4YHO-TEXHWYECKUX HAMpaBNeHWin, B TOM
yuncne cneumanbHoM XMMUK — XMMUK SHEpProHa-
CbILLEHHbIX CUCTEM, TaKMX KaK B3pblBYaTble Be-
LL|ecTBa, NOPOXa, TBEPble PaKeTHbIe TONAMBA 1
nupoTexHuyeckne marepuansl. ObecneyeHue
WNHXEHEPHbIMU 1 HayYHbIMU KafpaMu opraHu-
3aumni u npegnpuaTin cneuxumun ONK sBns-
€TCA OCHOBOWM VX MHHOBALMOHHOMO Pa3BUTKA.
B cocTtaBe KazaHcKOro HauMoHanbHoro uccne-
[0BaTe/IbCKOrO TEXHONMOMMYECKOTO YHUBEpCUTeE-
Ta (KHUTY) Ha npoTsikeHnn 80 neT yHKLMOHU-
pyer VIHXeHepHbI XMMUKO-TEXHONOTMYECKUI
hakynbTeT, nonyumsLmiA B 2000 r. CTaTyC WH-
cvryta (UXTU KHUTY). ®awxynbteT cospaH
01.01.1931 r. no pacnopsxeHuio Hapxkoma-
Ta 60enpunacoB C Lenbio MNOArOTOBKM WHKe-
HEPHbIX N Hay4YHbIX KaAPOB AN 060POHHO OT-
pacnu NpoMbILLNEHHOCTU. B HacTosLee Bpems
NXT KHATY ocyliectBnseT NOArOTOBKY UHXKe-
HepHbIX U HAy4YHbIX KagpoB MO chneuxvmum u
CNeuTexHonorum ana npeanpuaTin u opraHu-
3auui rockopnopaumin «Pocatom» u «Poctex-
HoMorMW», [lenapTameHTa MpPOMbILNEHHOCTM
006bIYHbIX BOOPYMEHWIA, 6oenpunacos 1 cned-
xumun MUHUCTEPCTBA NPOMBILLIEHHOCTU M TOP-
rosnu Poccuickon ®epepauum, MYC.

OcHOBHble Hay4Hble

Hanpasnexua UXTU KHUTY:

— BbICOKO3(D(DEKTUBHbIE 3HEPrOHAChILLEHHbIE
marepwanbl, U3AeNna Y UHHOBALWOHHbIE TEXHO-
JIOTUW WX U3rOTOBNEHUSA U NMPUMEHEHMS B 060-
POHHbIX 1 FPAXAAHCKMX OTPACNAX IKOHOMUKM;
— XMMMYecKasn (13nKa npeBpaLleHnin 3Hepro-
HacCblLLeHHbIX mMatepuanos, Gu3nKa ropeHus
1 B3pbIBa, TEXHONMOrMYecKas 6e30nacHoCTb No-
¥apo- 1 B3pbIBOOMACHbIX NPOU3BOACTB;

— BbICOKO3(heKTMBHbIE 3HEepropecypcocbe-
perawowue annapatbl ¥ TEXHONOMMW 3aLWTbI
OKPYXaloLLeN Cpesbl OT TEXHOTEHHbIX BO3AeN-
CTBUI B 060POHHbIX W FPaAAHCKUX OTPACIAX
3KOHOMUKM;

— CUHTE3 1 pa3paboTKa TeXHONOorniA WHHOBA-
LIMOHHbIX 3HepreTnyeckux, tapmalesTnye-
CKVIX 11 BMONOTMYECKM aKTUBHbIX TPENapaTtos.

B UXTU KHUTY Ha npoTsxeHun paga net pa-
6oTaeT KOMMNEKCHas Lenesas nporpamma
MOAroTOBKM KaipoB 1 Hay4HO-TEXHNYECKOro
COTpyAHMYeCTBa C BejywumMu 3aBofamu
060poHHOI oTpacau, Takumu kak Iy «Mno
»3aBoj umenn Cepro“», ®IYM «3asog nm.
A. M. Ceepanosa», KM «KasaHckuii rocy-
[ApPCTBEHHbIV KA3EHHbIN MOPOXOBOW 3aBOAY,
OIYN «Xumnyeckun 3aBog ,,Mnanta“s, Oryn
«YeboKcapcKoe nNpou3BoACTBEHHOE 06be-
OvHeHune um. B. V. Yanaesa» u gp.

Ha ocHoBe KOMMIeKCHOro foroBopa € roc-
Kopnopauuen «Pocatom» KHUTY Bepér
noAroTOBKY CMeuManuctoB Ans npeanpus-
TUi: OIYN «MprbopoCcTPOUTENbHBIN 3aBOAY»
(r. TpéxropHblii YensbuHckon 06n.), OIYN
«POAL-BHANID» (r. CapoB Hwkeropoga-
cKow 06n.), OrYN «POAL-BHUNTD um. axa-
nemuka E. W. 3ab6abaxuHa» (r. CHEMMHCK
YenabuHckonn 06n.), ®IYN «Kombunar
»onektpoxumnpubop“» (r. NlecHoit Ceepa-
NOBCKOW 061.).

Passute KHUTY KaK MHHOBALMOHHOIO YHU-
BEpCMTeTa CTaBWT HOBblE LENU U 3ajayu,
cpenu KOTopbIX:

— COXpaHeHVWe W pa3BUTME CNOMMBLUNXCA
06lenpu3HaHHbIX HayyHbIX U Negarornye-
CKUX WKON B 061aCTV CNIELXUMUMN U CrieLTex-
HoMornu;

— BHeapeHuWe CUCTEMbI WMHHOBALMOHHOMO
o6pa3oBaHus, pe3ynbTaToM KOTOPOW ABAS-
eTcA MOAroTOBKA Cheuuannucros, cnocob-
HbIX KOMM/IEKCHO coYyeTaTb UcCCneaoBaTesb-
CKYt0, NPOEKTHYIO 1 NPeANPUHUMATENbCKYIO
NIeATeNbHOCTb Ha OCHOBE WHTerpauum o06-
pa3oBaHMsA, Hay4HbIX WCCNeAOBaHUN W
Nnpov3BOACTBA,  peanusylolenca yepes
NPOEKTHO-AeATeNbHOCTHOE 06pa3oBaHue;

— OTKPbITUE HOBbIX CNeluanbHOCTEN Noaro-
TOBKMW BbICOKOKBANNGULMPOBAHHbIX KafpoB
Ansi 060POHHOIO M HAPOAHO-XO3ANCTBEHHOTO
KOMMMeKca, 0CcTpo BoCTpeboBaHHbIX B CO-
BPEMEHHbIX 3KOHOMUYECKUX YCOBUAX.

B Hactosillee Bpema Ha OCHOBAHWW UMElO-
wwmxca nuuensnin B UXTN KHUTY peanusyert-
CA pAA KPYNHbIX HAYYHO-TEXHUYECKUX NPOEK-
TOB, HanpPaB/ieHHbIX HA CO3AaHMe NPOAYKTOB
060pPOHHOrO ¥ TPAMAAHCKOTO Ha3Ha4eHUs
C YHWKanbHbIM KOMMIEKCOM 3KCMnyaTta-
LIMOHHbIX CBOWMCTB, KoTOpble obecneyar
BbIX0, Poccuu Ha nepejioBble No3uLUmn B 06-
nactu obecneyeHus 6e30nacHoOCTU.

ENTERPRISES

HOBbIVN 3TAM PA3BUTUA

B NOAINOTOBKE NHXEHEPHbBIX N HAYYHbIX
KAAPOB AJ14 OBOPOHHO-NPOMBILWTEHHOTO
KOMMNJIEKCA PO

Yye6Ho-nabopaTopHble Kopnyca
NHXeHepHOro XMMMKO-TEXHONOrNYECKOro
MHCTUTYTa Ka3aHCKOro HauMoHanbHoOro
MCCNes0BaTeIbCKOrO TEXHONIOTMYECKOro
yHuBepcuTeTa

MupoTexHUyecKne cocTaBbl pasMyHOro
Ha3HaYeHUsA, B TOM Yncie AnA peilepBepKoB —
0/iHO 13 HanpaBsieHWi MHXeHepHOro X1uMnKo-

TEXHONIOTMYECKOr0 MHCTUTYTA

420015, KasaHb, yn. K. Mapkca, 4. 68
Ten. +7(843) 231-41-76
CnpaBoyHan By3a: +7 (843) 231-42-00
www.kstu.ru
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ANTIITOM TATAPVHA

FarapuH B asapoanHamMmyeckon Tpy6e c mogenbto HOI
Gagarin in the wind tunnel with a model of YG

KaK BUAMM, Y4E€6a B aKaieMumn ANl KOCMOHABTOB Oblna CepbE3HONM
[OMONHUTENBHOW Harpy3KOM K KOCMUYECKUM NONETaM W NOArOTOB-
KO K HUM. OT y4&6bl HALLMX repoes, NepBbIMK CETABLUMX B KOCMOC,
Cepb&3HO OTBNIEKaNN 3arpaHnyHble MOe3aKN 1 MHOTUe [pyrie BO3/10-
KeHHble Ha HUX 06LLECTBEHHO-NOUTUYECKME (DYHKLMU.

HecmoTps Ha To YTo yuebHbIn 1967/68 rop, ewlé He Hayancs 1 Bpems
AWNIOMHOTO NPOEKTMPOBAHWA ewé He HacTynuno, byaywime auniom-
HUKW yXe nonyumnu YéTKmne 3aaHna U HanpasieHna CBOUX uccneno-
BaHuit. Mpu 3TOM, KaK yxe 6biN10 CKa3aHo, KOMY YeM 3aHUMATbCSA Bbl-
Gupanu OHW camu, a PYKOBOAUTENU paboT TONbKO YTOUHANMN 06nacTb
AeATeNbHOCTU. B pesynbrare Kaxablil U3 cnyliateneit Gbin aBTOPOM KOH-
KpeTHoro pasgena byayliero Aunaoma.

Bonpeku AByM KpaiiHOCTAM: C OAHOW CTOPOHbI — HAMEPEHWIO BOEHHO-
6ropoKpaTyecKoii Yactn MuHucTepcTBa 060pOHbI CAenatb AUNIOM
thopmanbHbIM, B BUAe pedepatos, a ¢ Apyroi — xenanuto H. M. Kama-
HUHA NOCBATUTL AMNIOM OCBOEHMIO JIyHbI, YTO YCIOXHANO 3aAaudy, K Ha-
yany AUNIOMHOMO MPOEKTUPOBAHMA OblI0 MPUHATO pelleHne BCE e
MPOEKTNPOBATL MHOTOPa30BbIi1 BO3AYLIHO-KOCMUYECKUI CaMONET — No
Hemy 3a Bpems obyyeHIs KocMoHaBTaMu Gbin caenaH 6onbluoii 3agen,
KOTOPbIM OHW MOF/IN YCNELIHO BOCMO/b30BaThCA.

3aberas Bnepén, CKawy, 4T0 B MEpPBOM BbINyCKe CaywaTensmu-
KOCMOHaBTamu Bcero 6bino BbiMOAHEHO 15 AUMAOMHbIX pabot. Bot
MOJHBIA CNWCOK 3Toro AunnomHoro Kb Ha 1967 r.: 1) 0. A. Farapux;
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2) I.C. Tutos; 3) A. T. Huronaes; 4) M. P. Monosuy; 5) B. ®. BbIKOBCKWIA;
6) B. B. Tepewkoga; 7) A.A.JleoHos; 8) b.B.BosnbiHoB; 9) E.B.XpyHos;
10)I.C.WoHunH; 11) B.B.lop6artko; 12) A.A. 3ankun; 13) T. 1. Ky3HewoBa;
14) X. [1. Epkuna; 15) W. b. ConosbéBa.

JTOT CMMUCOK AMNIOMHUKOB MOr ObiTb 1 Gonblue. Tak, Hanpumep, 3a-
YMCNEHHBIN BMECTE €O Bcemu B ceHTabpe 1961 r. aybnép N22 Marapu-
Ha B ero nepBom nonéte B kocmoc I.T. Heno6oB 4 mas 1963 r. nocne
AByx net 06yyeHus B BBVA nprkasom Maekoma BBC N2357 6bin otumc-
NIeH U3 0TPAAa KOCMOHABTOB, @ C/le0BaTebHO, 0CBOBOXAEH U OT 06-
yYeHMs B aKagemuy «3a HapyLleHue BOMHCKON AUCLMUMANHBI U PEXU-
Ma KOCMOHaBTOB». A «HapyLUeHue» 3T0 npowv3oLno 27 mapta 1963r.,
KOrJa OH U [Ba ApYrux uneHa otpsga KocmoHasToB WM. H. AHukeeB u
B. W. ®unatbeB 6bi11 3agepaHbl B HETPE3BOM COCTOSHUM BOEHHbIM
naTpyném Ha X.-A. CTaHuMK «4KanoBCKasa» 1 JOCTaBNeHbl B KOMeHAATy-
py. KomeHgaHT Hanvcan panopT o npoucluefliem KomaHaoBaxuio BBC,
YTO M MPUBENO K TaKUM CYpoBbIM OprebiBogam. Takum o6pasom, 13 oT-
psifila KOCMOHABTOB U cyluatenein BBUA Bmecte ¢ Hento60BbiM Apyrum
npukasom naekoma BBC N2 089 ot 17 anpens 1963r. 6binn otuncne-
Hbl 1 AHuKeeB, 1 Punatbes.

Ho BepHémca HenocpeactBeHHo K aunnomy. C. M. benouepKoBCKuii
KaK-TO CKa3an KoOCMOHaBTaM: «[lunnomHas paboTa — He peanbHblii Npo-
€KT, HO 1 OHa NO3BONAET AaTb OOLLYI0 OLLEHKY UAEW, BbISIBUTL €€ NIOChI
1 MUHYCbl. A KOMMNEKCHbBIA AUNIOM XOPOLL TeM, YTO B HEM neTaTesb-
HbI annapat paccMaTpuBaeTcs He OAHOCTOPOHHE, @ MHOTOMIaHoBO.
Ho 3T1M oH 1 TpyaeH. Henerxko 66110 COCTbIKOBATH OTAE/bHbIE AUMIOM-
Hble paboTbl B eAMHOE UCCNef0BaHIE, @ YacTy eTaTeNbHOro annapara
— B Le/yl0 KOHCTPYKLMIO...»

Ho nockonbKy Bcsi paboTa NPOBOAMNACH B TECHOM KOHTaKTe BCEX aBTO-
POB, 3TO NO3BOAANO KAXAOMY AMNNOMHUKY Y4MUTbIBATb B CBOUX UCCAe-
LOBaHWAX Tpe6OBaHNA, BbIXOAALLME 3@ PAMKU TOTO, YTO AA€NaN OH CaM.
To ectb npetBopsanack uaen C. MN. Koponéea, 4to Kamablii KOCMOHaBT
LOJIKEH NOYYyBCTBOBAThL cebs B «IUKype» [NaBHOro KOHCTPYKTOPA.

Tak, Hanpumep:

—10. A. TarapuH B xoe BbINONHEHWA AUNAOMA OTBeYan 3a 06LLyio Me-
TOZONOMMI0 NCMOMbL30BaHUA KOCMUYECKOTO annapara, Bbibop aspoau-
Hammyeckux Gopm 1 pasMepoB HECYLLMX INEMEHTOB ANsl obecneyeHuns
NOCaAKY 1 cnoco6oB NOCaJKM N0-CaMONETHOMY;

—T. C. TutoB otpabarbiBan cuctemy aBapuiiHoro cnacequs KJlA;

— 3a BbIGOP a3poAMHAMUYECKNX HOPM Ha TMNEP3BYKOBOM 1 CBEPX3BY-
KOBOM pexmmax NoéTa, a Take 3a pacyéT a3apofnHaMUYECKUX XapaK-
TEPUCTUK 1 Tenno3awmty otseyan A. . HuKonaes;

— [. A. 3aukuH npopabatbiBan KOMNOHOBKY M paccyuTbiBan BECOBbIE
XapaKTepuCTuKu;

— CUNI0BOM YCTaHOBKOW 3aHUMancsa M. P. Monosuy;

— E. B. XpyHoBy 6bin1a nopy4eHa npopaboTka cMcTem opueHTaLmu;

— TonnusHoM cuctemoint XKP[l 3aHumancs B. @. BbIKOBCKHUIA;

— 3a 610K obecnedeHuns 6esonacHocTy nonétos oreeyana XK. . Cep-
refuuK, U T. J.

Hauanucb npegpapuTtensHble UcCnesoBaHus no BiGopy aspoauHamm-
yecKon cxembl npoekTupyemoro KJTA n pacyétbl 0CHOBHbIX NapameTpoB
KOMMOHOBKW 3TOr0 annapara, ero CUJ0BOW YCTaHOBKU U iPYTUX CUCTEM.
O60CHOBaHME HEKOTOPbIX NapaMeTpoB NoTPebOBano MpPUMEHeHUs
3BM. 3atem 6bin0 NpoBeaeHo hu3nyecKoe MoaeNMPOBaHWE B a3pOan-
Hammyeckux Tpy6ax 1 Ha nabopaTopHbIX cTeHaax. [ns atoro, 6e3ycios-
HO, MOHAZ0OUANCH MOLENN W MAKETbl, KOTOPbIE U3roTaBMBaAMCh No
3CKM3aM, BbINOMHEHHbIM CAMMMMU CNyLLATENAMU-KOCMOHaBTamu. Mocne
4ero y Kawzaoro Hayanca JOBOMbHO NPOLOMKMTENbHBIN NPOLECC co3aa-
HUA YepTexen.



FarapuHy npeacTosno BbiGpaTb a3POAMHAMUYECKYI0 KOMMOHOB-
Ky, KoTopas obecneynBana Obl BO3MOMXHOCTb OCYLLECTBIEHUA HOP-
ManbHOMN NocafKu, T. e. BbibpaTb hopmy U pasmepbl Kpbiia, OCHOB-
HbIX 1 JONONHUTENbHBIX PYNEBbIX NOBEPXHOCTEN, @ TAKKE peLmnTb pas
APYrvX BOMPOCOB: M3y4nTb 0COGEHHOCTU NUNOTUPOBAHKA annaparta
NETYNKOM 1 BbipaboTaTh NPeANOKEHUsA MO BOSMOXKHOCTU YNyYLIeHMUs
nocagKku.

Yie B cepeanHe 1966 r. 6bin1 BbibpaHbl a3poAMHaMUYECcKan cxema
KNA Trna «yTKa» 1 h1o3esK Tna «HecyLwmnin Kopnyc», a Takxe B nep-
BOM MPUOGAMKEHUN ONpefeNneHbl OCHOBHbIE reoMeTpuyeckune napa-
meTpbl. KJIA npeacTtaBnsn co6oi Kak 6bl KOPOTKoe Kpblio 60/bluoii
TONUMHBI. ITUM LOCTUrANNCh HECKOMBKO Lieneit: ynpolanach Tenno-
3aliMTa Ha rMnep3BYKOBbLIX CKOPOCTAX NOMETa U Nofyvyanucb JocTa-
TOYHble Hecyllne CBOMCTBA Kpblna-hro3ensxa Ha AaHHOM pexume.
AspoauHamuyeckoe KayecTBo (OTHOWEHWE MOABEMHON CUAbl K CO-
NPOTUB/IEHMIO) COCTaBNANO He Bonee 4,5.

Mepea nocazKoni v B npouecce npusemneHus, 6esycnosHo, Tpebosa-
NOCb YBENNYUTb a3POAMHAMMYECKOe Ka4yeCTBO annapara, T. . yBenu-
4uTb NNowWaab Kpbina. Mpv Bxoae B NAOTHbIe cnou atmocdepsl, Ans
nnaBHoro obTeKaHus cio3ensika npu runep3ByKoOBOM MONETE, KOH-
COMN KPbINbeB A0MKHbI BbINM HAXOAUTLCSA «B TEHU» (IO3ENAKA, YTO
BAXHO C TOYKM 3PEHMA NPOYHOCTM W TEN03aLLUTbI TOHKMX KOHCONEN.
A nNpw rMnep3ByKOBOM MONETE OHM ObIIM PACKPbITbl U CTAHOBUAWCH
NPOoAOMKEHNEM Kpbina-hro3ensa. Mo3Tomy Kpbiibsi cienanu noBo-
poTHbiMK: oT 20 A0 80° OT BepTMKanu.

TaKyto KOMMOHOBKY He06X0aMMO GblNo NOATBEPAUTL MPAKTUYECKM-
Mu aosoaamu, n 0. A. FarapuH NpUCTynuA K a3pofuHaMUYeCcKUM
1CccneaoBaHMAM B 103BYKOBOI Tpybe. [ins yero B Tom e 1966 r. no
pabouemy yepTexy-3cku3y FarapuHa Ha 3aBofe aKafjemuu U B ma-
cTepcKoit Kadeapbl a3poanHamuKK Gbiia U3roToBeHa fepeBsaHHas
mogenb KJ1A, KoTopas wna noj KogoBbIM Ha3BaHuem «mogens ,,Hor
(,,fOpuin FarapuH*“)». BapunaHT 310 MOAENM CTOSN B aKaieMUYECKOM
KabuHete B. A. LLIToBa, KOTOPbI OH Ha BpeMs AWUNJIOMHOIO MPOEK-
Tposanua genun ¢ 0. A. FarapuHbim. MHOTO neTt cnycra, B aBrycre
1994 r., 310T MaKeT mogenu «tOM» Gbin BNepBble OTKPLITO NMOKa3aH B
MockBe Ha BbicTaBKke «OH BCeX HAC N03BaN B KOCMOC», NOCBALLEHHON
60-netuio 0. A. FarapvHa, Bo Bpems paboTbl X KoHrpecca Accolima-
LMW Y4ACTHUKOB KOCMMYECKMX NONETOB. BbicTaBKa Oblna opraHn3o-
BaHa Accoumauueit My3eeB KOCMOHaBTHKK Poccun, Poccrninckum Koc-
MUWYECKUM areHTCTBOM U MUHUCTEPCTBOM KYNbTYpbl...

MockonbKy hopmy KOHCONEN Kpbina elé ToNbKO NPeacTosano yToy-
HUTb, Ha mogenun «H0I» oHu Bbiin caenaHbl CbéMHbIMKM. Ho 10. A. Ta-
rapuH He TOMIbKO KOHCTPYMPOBAs CBOI annapar, Ho U «0bNETbIBaN»
ero. [To3ToMy 0AHOBpPEMEHHO C UCCNeoBaTeNbCKOM paboToi Haa Ma-
KETOM OH LUMPOKO 1CNONb30BaN LMMPOBYIO U aHANOrOBYIO BbIYMCIM-
TeNbHY0 TEXHWKY aKafleMun, Ha KOTOPOW NPOBOAWA CEpUM PacyEToB
BapuaHToB cBoero KJIA.

B To Bpems AnA TaKux pacy€ToB aKTVBHO NPUMeHANach yNpoLeHHas
cxema camonéta. To ecTb BMeCTo TenecHbix Gopm B pacyétax pac-
CMaTpUBaNCA «CKeNeT» eTateNbHOro annapara, noy4YeHHbI Kax 6bl
CNAOWMBAHNEM KPbINbeB, hIO3eNsKa U ApYrux yactei. Takas cxema
N03BOAANA 3HAYNTENBHO YNPOCTUTL 38434y M C034aTb MeTOoAbl pacyé-
Ta a3pOAMHAMUYECKUX XapaKTEPUCTUK CAMOETHBIX KOMMNOHOBOK Ha
IBM cpeaHen npon3BoauTenbHOCTH. B yacTHOCTH, € MCNONb30BaHK-
€M 3TON CXeMbl CTal WNPOKO NPUMEHATLCA METOZ AUCKPETHbIX BUX-
peii (MAB), KoTOpbIM pyKOBOAWUTENb AUMAOMHOrO NpoeKTa MarapuHa
C. M. benouepKoOBCKMI Ha4Yan 3aHMmaTtbea ewé B 1950r. 31oT meToz
MO3BONAN AOCTATOYHO HAAEKHO ONpesensaTb CUbl U MOMEHTbI a3po-
AVHaMUYeCKOW NPUPOAbI He TOIbKO NPY YCTAHOBUBLUEMCA ABUKEHUN
CaMONETa (T. e. NONET C MOCTOSHHOM CKOPOCTbIO U HEU3MEHHBIM YTIOM
araku), HO 1 Ha HecTalMoHapHbIX pexumax (Npu KonebaHMAax camo-
néTa, BO3/e/CTBUM NOPbLIBOB BETpa U T. A.).

PERSON

OCHOBHble pacyéTbl a3POAMHAMUYECKMX XapaKTepucTK (BrloYas
HecTauuoHapHble!) ¢ nomolubio MB FarapuH BEn Ha OTeYeCTBEHHO
3BM B3CM-2M. XoTs BHauasne FarapuHy He BepuoCh, Y4To Kakas-To ab-
cTpakTHas Teopua M/IB, co3paHHas He3aBMUCKMMO OT ero 3afay, MOXeT
[iaTb BepHbI pe3ynbTat. Koraa e KOHTPO/bHble MPOAYBKM MHOTOKpaT-
HO MOATBEPAMAN PACYETHI, OMbITHbIE TOYKM GYKBANbHO NErnn Ha Teo-
peTuyeckune aaHHble, FOpa pagoBanca Kak pebeHok. C NomoLLbto 3TOM
XOPOLLO U3BECTHOM, COBPEMEHHOI Ha TOT MOMeHT BM arapuHy npea-
CTOANO PeLnTb CIoXHELLYIo 3aaady: oaHUM JIA obecnedunTs BCe 3Tanbl
nonéta B 60/1bLIOM AMana3oHe CKOpoCTeit. ITy 3agady OH peLuan Bme-
cte ¢ A. I. HuKonaeBbIM, KOTopbIii 0TpabaTbiBan TpeboBaHus K Kopa-
6110 ncxoan U3 ocobeHHocTen BbICOTHOro nonéra. Ha 63CM 0. A. Ta-
rapuMH CMOAENVMpPOBan 1 BbINONHUA HECKONbKO COTEH «nocafok». He
MeHbliee Bpems paboTa C INEKTPOHMKOW 3aHUMana v y Apyrux au-
NAOMHMKOB.

[pyras npobnema npoekTa 6bina cBsA3aHa ¢ obecneyeHmem nocaaku
paspabatbiBaemoro KJIA no-camonEéTHOMy, YTO COCTAB/IANO OCHOBHOE
coziepxaHue nccneposanuii KOpusa Anekceesnya.

B pe3ynbTaTe NpoBeAEHHbIX PACcYETOB BbiNM PacCMOTPEHbI pasnnyHble
BapuaHTbl KOMNOHOBKM J1A, rae 6bio TUIATENBHO WU3YYEHO W YYTEHO
BNVAHME 3eMN1 Ha xapakTep obTekaHus BKC npu nocaaxe. 3aech ume-
NNCb ONpeAen&HHble CNOXHOCTY, T. K. TOrAa eLé He yMenn MoLenmnpo-
BaTb Ha IBM o6TeKaHue camonéTa npwv 60MbLKX yriax ataku, 4to 6b110
BaXHO [N1A U3yYeHWUs PEXMUMOB CBANNBAHMA U BXOAA B LITOMNOP. YT0ObI
npeozoneTb 31 cnoxHocty, F0. A. FarapvH ocyLLecTBuUn MakeTMpoBa-
HUEe KabuHbl KOpabns M NPOBEN NoyHaTypHOE MOAENMPOBaHUE Npu
0TpaboTKe OCHOBHbIX 3/IEMEHTOB MOCAAKM ANA [JOBOAKM NPOEKTUpye-
MOro annapara. B pesynsTate 6bin COBGpaH 3NEKTPOHHbIA MOAENNPYIO-
LM KOMMNIEKC, BKIKOYaOLWLWiA B cebs aHanorosyto 3BM MH-8 v kpecno
NETYMKA C opraHamu ynpasnexus u npubopamu. MUNOT UMeN BO3MOX-
HOCTb BO BPEMS MOCAAKM CIeANTb HA IKPAHE 3NIEKTPOHHOTO Ancnies 3a
AMHamMmMKoRN npouecca. NMpuUYém B ypaBHEHUA AMHAMUKM NONETa 3aBO-
[MANCh TONBKO YTO NOMYYeHHbIe XapaKTePUCTVKMN NOCNeHEro BapuaH-
Ta KOMMOHOBKM. 370 6b1/1 0AMH 13 NEPBbIX TPEHAKEPOB MO NUIOTUPOBA-
HUI0 OPBUTaNbHBIX CAMONETOB. [MnoTom e 6bit cam H0. A. FarapuH. Mo
CyTV iiena, B cBoeil aunnomHon pabore 0. A. FarapuH ncnpobosan me-
TOAbl, KOTOPbIE 3aTeM NPUMEHANNCH B CCTEME aBTOMATU3MPOBAHHOIO
npoektuposatus (CAMP).

3CKN3 MOZleNn KoCMMYeCKoro netaTtesibHoro annapara «HOpwuii Farapuh»
(«HOI»), BbINONHEHHbIV MarapuHbiM B 1968 .
Sketch of the Yury Gagarin (YG) Spacecraft Model Drawn by Gagarin (1968)
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Ka6uHert K0.A. Farapuna 8 BBUA um. H.E. Xykosckoro. Y okHa ctomT mogens KJTA «lOM»
Gagarin’s office in Zhukovsky Air Force Engineering Academy. YG Model at the window

Kakune e KOHCTPYKTBHble peLueHns no3so-
VAN BCE-TaKN AOCTWYb NPUEMIEMOro Bapu-
aHTa KOMMOHOBKM pa3pabathiBaeMoro Koc-
Monéra?

PykoBoauTtens gunnoma larapusa v Hukonae-
Ba C. M. benouepKoBCKUiA, NOMUMO Npenoja-
BaTe/IbCKON ieATeNbHOCTH, Bbl/ TaKKe YYEHBIM
M MHOTO 3aHMManca HecTauMoOHapHOM a’3po-
AVHAMUKOM BOOBLLE 1 KOHCTPYKUMEN PeLuér-
4aTbiX KpblbeB B YaCTHOCTW. 1o ero HaBozKe,
a Takke bnarofaps nonyyeHHOMYy BO Bpems
nposeaéHHbIX paHee HUP 3aaeny, 0. A. Tara-
PUH pewwnn NPUMEHUTb 3Ty HOBUHKY ANA Npo-
ektupyemoro BKC. A nogkniouunnca larapuH K
Hay4HO-MCCNefoBaTeNbCKON paboTe KOMaHAbI
«PELLETOYHUKOBY B AiHBape-tespane 1964 r.,
KaK pa3 B pamKax 3aaad, nocraeneHHbix OKb-1
C. N. Koponéea no KK «Coto3». AspognHamu-
Ka mogenu cnacaemoro 6noka 3aroro KK ¢ pe-
WETYATBIMU KPbIIbAMU Ha BCEX PEKMMAX BHU-
MaTeflbHO M3yyanacb KOCMOHaBTaMu B XOAe
y4yeGHoro npouecca. 3aberas Bnepés, CKaxy,
YTO KaK TONIbKO Ha annapar 6blau «nocTaene-
Hbl PELLETKWY», pe3ynbTaThl IKCNEePUMEHTa no-
Kasanu, 4to Mofenb Xopowo banaHcupyertcs
Ha yrnax ataku go 10°.

[lo KOCMOHABTOB peLL&TyaTble Kpbinbs OblIn
npeamMeToMm AUNIOMHbIX paboT chywarenei
BBWA, kotopbiMmu pykosoamn I1. E. Jincnukui.
TaK, B 4aCTHOCTW, B 3TWUX AMNIOMax paccma-
TPUBaANNCb KOMMOHOBKM CBEPXTAKENbIX CAMO-
NETOB C KpblNbAMU-nonMnaaHamun. A B 1961—

1962 rr. 6bl1a NpeAnoXeHa 1 ucciegoBaHa
CXemMa MHOropasoBOro KOCMWYECKOro Kopa-
61 ¢ peweéryatbiMu KpbiibsMK («PeléTka-
62%), BKOTOPOM NpeaycmMaTpuBanvch nocajxa
BKC no-camonérHomy 1 ero maHéBp Ha Tpaek-
TOpUK € UX NomoLLbio. [loatomy, HecMoTpA Ha
HOBU3HY NpeanoxeHus, FarapuH v ero copar-
HUKU He OblNM MUOHepamu B 3Toi obnacTu.
Mpu 3Tom Hapo moHumartb, yto «[unnom la-
rapuHa» (4nTaii: KOCMOHABTOB) — 3TO BONPOC
He ToNbKO 06pa3oBaHus, HO U NONUTUYECKHUA.
M, KOHEYHO 3Ke, HUKTO He MOACYHYN Obl UM
«KOTa B MELIKe», Ha YEM OHM MOrnu Obl
OKOH(DY3UTbCA. TeM He MeHee KOHCTPYKTOp-
CKasf CMenocCTb U MccnefoBaTeNbCcKan XuKa
t0. A. TarapuHa v ero cCopaTHMKOB NNLLIHWI pa3
[enaet UM YecTb. M 3T0 He NPOCTO CNOBECHbI
peBepaHC B agpec Halux KOCMOHABTOB. To,
4ToO MMM B AuNNoMe 6blin NpUMeHeHbl 06blY-
Hble peLwéryaTble KPblibA C FTOPU30HTaNbHBIMM
napannenbHbiMM nnaHamu (1. H. «pPamHOro»
Tvna), a He AMaroHanbHoro («coToBOro») Tuna,
C nepeceKaLMMUCa NnaHamu, 66abluas 3g-
(heKTUBHOCTL KOTOpbIX Obina MccnegoBaHa
No3)e, FOBOPUT O CMENIOM, HOBAaTOPCKOM pe-
LIeHUN AUNIOMHUKOB, MOCKONbKY UCCeAoBa-
HMA B 3TOM HaNpaBieHUM HAXOAWUNCh TOTbKO
Ha Ha4yanbHOM 3Tane pa3BuTUA.

Momwumo 0. A. TarapuHa, Nn1ofOTBOPHO U Cce-
pbé3HOo paboTanu Haj NPOEKTOM W oCTalb-
Hble AMNNOMHUKW. K KOHUy 1967 r. Gbina
npuHaTa obWWpHas nporpamma Kocmuye-
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CKMX MCCNef0BaHUIA C aKTUBHBIM y4acTMem B
HUX cnylwaTenen-KkocmoHasToB. Mepes BBUA
6bina nocTaBneHa 3ajada — 3aBepLunTb UX 06-
yyeHue B Havane 1968 r. Peanusya pelueHne
3TON 3ajayn, KOCMOHaBTbI MOCTYNWAN B NOJ-
HOE pacnopsKeHune akagemuu, rae um Gbiam
BblfieNeHbl KaBUHETBI U ayAUTOPUN N5 NOATO-
TOBKU W KOMHaTbI B OBLUEKUTUM, T. K. UM UHO-
raa npuxoamnocs paboratb no 12-14 yacos
B CYTKMU.

HakaHyHe 3awmtbl doTorpad akagemmu
B. C. CugopwvH caenan Ha namstb (OTOMOH-
Taw: BKC AMNNOMHUMKOB C ONyLEHHbIMU KOH-
COMIAMU KPbINbEB U BbINyLLEHHbIMY peLléTKa-
Mu cTabunusatopa NeTMT B YEPHOM OKeaHe
KocMoca pAAOM ¢ IMKOM JlyHbl. FarapuHy no-
HPaBU/CA CIOMET, U Ha OfHOW W3 TPEX cae-
NaHHbIX thotorpacuin Ha nsobpaweHnn JlyHbl
OH Hanucan: «Burtanuio Anekceesuuy Lluto-
BY B NamATb 0 paboTe Haz AMNIOMHbIM Npo-
eKTOM. MOoXeT ObiTb, 4eNCTBUTENLHO KOrAa-To
Gyner Tak!» Cam e CHUMOK Obin caenaH Cu-
JOPUHbIM paHee no npockbe 0. A. Tarapu-
Ha AnA MANKCTPauuW npy 3aluTte AUMNAoma.
A A. A. JleoHOB ana oxuBneHus daHTasum
Ja¥e HapucoBan KapTuHbl, U3obpaxatolime
nnoA TpyAa BCEro TBOPYECKOTO «CTyAEHYECKO-
ro» KONJIEKTUBA,— MMNep3BYKOBOI CaMONET Ha
pasnnyHbIX 3Tanax nonéra,— KoTopble BblBe-
LWUMBAMNCh Ha 3aLLUTax.

HakoHel, Bce martepuanbl — noAcCHUTENbHas
3anucKa, YepTexu, CXembl, TabanLpbl — NoaAHo-
cTblo rotoBbl. OCTaéTcA 0AHa BawHas npoue-
Aypa — npejpapuTtenbHas 3aluta, KoTopylo
BCE MPOXOAAT Mepef BHYTPEHHER KOMMCCH-
ei. M BoT, 2 AHBapa 1968 r. Hayanca 3aknio-
YUTENbHbIW 3Tan AWMNIOMHOIO MPOEKTUPOBa-
HUA. B akagemuu 6bina BblaeneHa oTAe/bHas
ayautopua B-18. Kawxpasa aunnomHas pa-
60Ta npeactaBnsana coboi Lenblii HayyHo-
TeXHUYECKNiA TpaKTar, nntoc 8—10 yepTexen n
rpadukoB. W faxe npu 3Tom AnniomHas pa-
6ota t0. A. FarapuHa no o6bémy NPeBOCXo-
auna auniomsl apyrux B 2—2,5 pasa. Buau-
MO, NMO3TOMY, a TaKKe M3-3a 3arpyeHHOCTM
FarapuHa, BbIHYX/AEHHOrO BbINOAHATL 06s-
3aHHoCcT «KocmoHaBTa N2 1», OH He cmor
BbINTW Ha 3aluTy NepBbiM. TONBKO CO BTOPO-
ro pasa emy yfanocb NponTV NpeaBapuTeb-
Hyl0 3aLuTy. He To 4T0GbI B NEpPBbIN pa3 6bino
06HapyKeHO YTO-TO KPUMUHANBHOE, HeT. Ho,
KaK 4acto 6bIBAET 1 C AMCCEpPTaHTaMK, OH eLLé
He ycnes OTOWTM OT YacTHocTel paboTkl, 6bin
B nieHy aetaner. OH cam YyTKO YNOBMA 3TO U
npeanoxun: «Buxy, He To. Hago ewwé pasok».
Ho «Tsixkeno B yuyeHnUn — nerxo B 6oto». 15 des-
pana 1968 r. t0. A. larapvH cHoBa Bbillen Ha
npeasawuty. Ha 310t pa3 oH roBopun Y&TKo,
B3BeLUeHHO, OTMEHHO Aepxancsa u npu otee-
Tax Ha Bonpockl. Kputnieckuin pasbop 6bin,
HO 6onblue Ans NpodopMbl, TPAAULMOHHON
«WNUOBKU» MeEpes TNaBHbIM 3K3aMEHOM.



Pe3tome Komunccuu: K 3awyute rotos!

MepBas rpynna KOCMOHABTOB M3 BOCbMU YenoBeK (B. ®. BbIKOBCKUiA,
B. B. BonbiHOB, B. B. lop6atko, [. A. 3aukut, A. A. JleoHos, A. T. Huko-
naes, M. P. NMonosuy, E. B. XpyHoB) 3auuiiana ceou paboTsl B sHBape
1968 r. B 3BE3gHOM ropogzKe. Tam xe no3sgHee, 17 despans 1968 r.,
3awuwatorea F0. A. larapun n I, C. Tutos.

HakaHyHe, 15 depans, 0. A. FarapuH 38oHun H. M. KamaHuHy v no-
npocwn ero, 4to6bl Npu KX ¢ TUTOBLIM 3aLuuTe Obl10 NOMEHbLLE Napaj-
HocT. KamaHuH cornacuncs ¢ ero gosogamu n otkasan TACC, paguno
N pefakuMAM raseT B JONYCKe AN UX KOPPECNOHAEeHTOB. Ho wWraTHble
totorpadbl 1 U3bpaHHble KOPPECTOHAEHTbI BCE e Oblan AoNyLLEHbI
Ha 3awuTy.

lMepBbim BbicTynan larapmH. HecmoTps Ha To YTO CpeAcTBa MaccoBom
nHdopmaumm B 6ONbWIMHCTBE CBOEM Ha 3aLUMTY AONYLEHbI HE BblK,
OHa BCE Xe CHMManacb Ha KMHOMNEHKY, a Aoknag Gbin 3anvcaH Ha
MarHuTooH. Ho No KakMM-TO NpUYMHAM [LONroe BPeMA CYMTANoCh,
4TO 3TV NNEHKM yTepsHbl. OgHako netom 1983 r. xeHe 0. A. MarapuHa
B. . FarapuHoii yaanock nx pasbickatb. OHa nepeaana 3t penvKksum
C. M. benouepKoBCKOMY, 3aHMMaBLUEMYCA TOFAA NOMCKOM maTtepua-
NIOB ANs HanucaHusa cBoei KHuru «[unnom FarapuHa» (M., Monogas
reapaus, 1986).

CnycTs onpefenéHHoe Bpems Hallnach U 03BYy4YeHHAA KMHOMNEHKA C
BbICTyN/IeHWEeM npeacefarens [ocynapcTBeHHOW 3K3aMeHaLVOHHON
Komuccuun reHepana A. A. NMapamoHoBa. [o3Bosiio cebe HeMHOro npo-
uuTMposath 3Ty 3anuck: «fpotokon N2 1 3acepaHus locynapcTeeH-
HO 3K3aMeHaLVMOHHON KOMUCCUM MO MPUEMY AUNNOMHON paboThl
caywaTens vHxeHepHoro dakynsteta BoeHHO-BO3AYLWHOW NHXEHep-
HoW opaeHa JleHnHa KpacHo3HaméHHoM akafemun umenun npodec-
copa H. E. XykoBckoro nonkoBHuka larapuxa Opua Anekceesunya.
OueHKa AMNNOMHOrO NPOeKTa: BbinosiHeHue pabotsl —,,0Tan4YHo; 3a-
wwmra pabotbl — ,,0TIMYHO; 06las oueHKa — ,,OTanyHO*. MocTaHos-
NIeHWe: Ha OCHOBaHUM UTOTOB y4eGHOI YCNeBaemMoCTy, BbINOJHEHUS
¥ 3aWWMTbl AUNIOMHOM paboTbl NONKOBHUKY FarapuHy KOputo Anekce-
€BUWYY MPUCBOUTL KBAMUKALMIO NETYMKA-UHKEHEPA-KOCMOHABTA U
BblAaTb eMy AUNAom 06 OKOHYaHUW UHKEeHepHoro dakynbTeta C oT-
anymem.

Komuccus npum o6cywaeHum BoiHecna oTaensbHoe pellenune. Kommuceus
OTMEYaET BbICOKMI YPOBEHb AUMNOMHOMN paboTbl, CNOCOBHOCTb ANMO-
MaHTa K Hay4Hoi paboTe 1 B CBA3M C 3STUM PEKOMEHAYET eMy 06yyeHne
B 3a04HON afbloHKTYpe BoeHHO-BO3AYLWHON MHKEHepHON opAaeHa Jle-
HUHA KpacHo3HaméEHHOW akagemmn meHn npoceccopa H.E. Xykos-
CKOro».

Kak Bugum, t0. A. FarapvH v 3geck 6bin nepebim, a cnosa C. 1. Koponé-
Ba: «...Mbl YC/bILMM €ro UM CPeAM CamMbIX TPOMKUX UMEH HaLLMX Y4é-
HbIX»,— BbINN TPOPOYECKUMMU.

Bbicwine oueHku 6biim BoicTaBneHsl u I. C. Tutosy. OTYETHI O 3aluUTe
19 theBpans 1968 r. 6o HaneyataHbl B «KpacHoi 38e3ae» 1 ApYrux
raserax.

Bcrope, 2 mapTa 1968 r., larapuH nepectan 6biTb cnywatenem BBUA
M. YKYKOBCKOrO 1 BepHYNCs K CBoeit ocHoBHOM paborte B LMK, rae ¢
14 mapta 1966 r. oH 6bl 3aMHaYaNbHUKA MO NETHO-KOCMMUYECKOM Nog-
rOTOBKe, CTapLUMM MHCTPYKTOPOM-KOCMOHABTOM. A 6bITb HOMUHANb-
HbIM KOMaHAMPOM OH MO COBECTV He Mor. [103ToMy 0HOBPEMEHHO C
y4€60ii B aKaaemm1n OH rOTOBUAICA U K HOBbIM KOCMUYECKIM NONETaM.
N 6ykBanbHO Ha AHAX, B heBpane 1968 r., «goxan» Maskoma BBC
K. A. BepwiHuHa 1 o6uncs paspeLleHuns Ha NpoJoIKeHe CBOeM NeT-
HOM NOArOTOBKM 1 NOATBEPMAEHMSA KNACCHOCTU — «NETYNK-UCTpebUTENb
1-ro Knacca». A meuty netatb lOpuii Anexkceesnd He Gpocan HUKoraa.
Ho, K HecuyacTblo, Yepe3 MecAl Nocie 3awuTbl gunnoma ruéensb
t0. A. FarapvHa nepeyepKHyna 3TM 1 MHOrne Apyrue nnatsi.
HecmoTps Ha To YTO MCTOPUA He 3HAEeT cocnarateNbHOro HaKkNoHeHus,
HO He nornbHu Toraa 0. A. FarapuH, HeM3BeCTHO, KaK bbl pa3BrBanach
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KocMoHaBTbI Yy NpoAyBOYHOI MOZie NN BO3/YLLIHO-KOCMUYEeCKOro caMonéTa,
no3)e Ha3BaHHOIO Kak «bypaH-68», B aspoanHammueckoii TpyGe T-1 8 BBUA
uM. H.E. XXykoBckoro. CneBa-HanpaBo: cuasT - 0.A. TarapwuH, A.l. Hukonaes,
ctoAT - IN.P.Monoswuy, IC. Tutos, B.®. bbikockuin. ®oto B.A. LLnTosa.
Astronauts near Blow-Down Spacecraft Model, Future Buran-68, in the T-1 air
tunnel. Zhukovsky Air Force Engineering Academy

Halla KOCMOHABTUKA M YbM KOCMONETHI BbILAM 6bl NepBbIMU Ha OpbU-
Ty. Mocne 3awmtbl Aunaoma KocmoHasTbl B 1968 r. Hanpasuamn cBoé
NpeAnoXeHe O CO34aHUM MHOropa3’oBOro KOCMUYECKOro Kopabns
B LUK KMNCC. Bbiwe nHcTaHumy Torga He 6bi10. Ho oTBeTa He nmocneao-
Bano. Bropoi kocmoHaBT nnaHeTsl I. C. TUTOB, Kak U NNaHUPOBANoch,
yepes onpegenéHHoe Bpems nocne obyyeHus B akagemuu, 21 mapta
1969 r., ctan HavanbHWKOM 4-ro otgena LMK, 3aHumatoweroca npo-
rpammon «Cnmpanb», 0 4&M roBopunoch Bbiwe. Ho B nctopum, Kak
Mbl 3HaeMm, O4eHb BaXKHa PoJ/ib IMYHOCTU. A B Hauyane 1970-X IT. He Ha-
LWINOCh TAKOM IMYHOCTU, KOTopas nepeybeauna 6bl MUHUCTPA 060po-
Hbl CCCP A. A. TpeyKo He 3aKpblBaTh YXe NpaKTuieckn paspabotaH-
Hyto AKC «Cnnpanb».

A nepBbIM KOCMOHABTOM, 3aLUUTUBLLMM KaHAWAATCKYIO AUCcepTaLmio B
BBWA, Bmecrto tOpusa AnekceeBuya cran, Tonbko B uione 1975 r. ,ero
«aybnép» no gunnomy — A. I. HuKonaes, KOTOpbIi NprKasom Masko-
ma BBC 11 mionsa 1968 r. 3aHAN €ro AOMKHOCTb 3amHavanbHmka LMK no
NETHO-KOCMUYECKOMN NOArOTOBKeE.

B 3akntoyeHne, xoueTca HafeATbCs, YTO 3TMM PaccKka3om yAaanoch npu-
OTKPbITb OfiHY 13 MHOTMX CTPAHWL, Halen cnaBHOW uctopumn. Ha Ko-
TOpYIO YuTaTenb, 0COBEHHO MONOAOMN, CMOMKET B3rNsHYTH COBCEM MO-
Apyromy, 4em CMOTPEN 10 cux nop Gnarogaps coppemeHHbiM CMU. Mo
KpaiiHel mepe, Mbl BMPaBe ropAnTbCA TEM, YTO CAeNaNU HaluW NPeaKu,
1 MOXEeM TO/TbKO COXaneTb, YTO MHOTO€ He yAanoch.

Butanwuii Jle6epes, npejcepatenb ceKLMU UCTOPUM aBUALUN
1 KocMoHaBTUKK CaHKT-MeTepbyprckoro otaeneHnsa HaunoHanbHoro
KomuTeTa no nctopum u punocodrm Hayku n TexHnkm PAH
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GAGARIN’S DIPLOMA
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10.A. FarapuH cpeau ceoux npenogasateneit. Cnesa-Hanpaso: A.A. Ty6uuk, B.A. lutos, ®.W. FaHues,
C.A.Monbitanos, M.U. Huwt. 1968 r. / Gagarin with His Teachers

A:we can see, study at the Academy was a significant
xtra workload to space flights and preparations for
them. Our first space heroes were also distracted by for-
eign trips as well as many other social and political func-
tions entrusted to them.

Although the 1967/1968 academic year had not started
yet and time for the work over theses had not come, clear
tasks and research fields were ascribed fo the diploma
students. And as it was mentioned above, they were able
fo choose themselves what spheres to develop whereas
their supervisors only specified their fields. As a result,
each of the students was an author of a separate chapter
of the research work to come.

In spite of two extreme opinions (the opinion of the mili-
tary and bureaucratic representatives of the Ministry of
Defence to make research theses in the form of essays
and N. Kamanin's desire to dedicate them to Moon explo-
ration, which made the task even more complicated), by
the beginning of the students' work over their theses a de-
cision to design a reusable aerospace vehicle had been
made. During their studies the cosmonauts had laid the
groundwork for such a vehicle that they could successful-
ly use in their diplomas.

Looking ahead let me tell you that only 15 research the-
ses were written by the first cosmonauts-graduates.
Hereis a complete list of the 1967 graduating “design bu-
reau”: (1) Y. Gagarin; (2) G. Titov; (3) A. Nikolaev; (4) P. Pop-
ovich; (5) V. Bykovsky; (6) V. Tereshkova; (7) A. Leonov;
(8) B. Volynov; (9) E. Khrunov; (10) G. Shonin; (11) V. Gor-
batko; (12) D. Zaikin; (13) T. Kuznetsova; (14) Zh. Yorkina;
(15) I. Solovyova.

This list of the graduates might have been longer. For in-
stance, on 4 May 1963, after two years in the AFEA, by
Order of the Chief Commander of the Air Forces No 357
Gagarin's second backup pilot for his first flight G. Nely-
ubov enrolled with the others in September 1961 was dis-
missed as a cosmonaut and expelled from the Academy

for ‘a violation of military discipline and cosmonaut’s rou-
tine. The violation fook place on 27 March 1963 when
he accompanied by his fellow cosmonauts I. Anikeev and
V. Filatiev was arrested under the influence on the Chka-
lovskaya railway station and conveyed fo a commandant's
office by a military patrol. Thus, Anikeev and Filatiev were
also dismissed as cosmonauts and expelled from the
Academy by another Order of the Chief Commander of
the Air Forces No 089 dated 17 April 1963.

But let us revert to the diploma. S. Belotserkovsky once
told the cosmonauts: “A research thesis is not a real proj-
ect but it allows estimating the idea on the whole and de-
tecting its advantages and disadvantages. A combined di-
ploma is good in the sense that an aerospace vehicle is
treated not unilaterally, but from different points of view.
But it is this what makes it difficult. It was complicated to
combine separate research theses into one research and
parts of an aircraft vehicle - into whole construction...”
But since the work was carried out in close cooperation
of the authors, each student was able to include the re-
quirements of what others were doing in their research.
Thus, S. Popov's idea that each cosmonaut should be in
chief designer’s shoes would come true.

For example:

-in his research thesis Y. Gagarin was responsible for the
general methodology of spaceship usage as well as selec-
tion of aerodynamic forms and sizes of bearing elements
required for landings and aircraft landing techniques;

- G. Titov was working over spacecraft emergency recov-
ery system;

- A. Nikolaev was dealing with the choice of aerodynam-
ic forms in ultrahigh-speed and supersonic speed flight
modes as well as calculation of aerodynamic character-
istics and thermal protfection;

- D. Zaikin was studying design and calculating weight
characteristics;

- P. Popovich was responsible for the power unit;
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-Y. Khrunov was charged with the design of the naviga-
tion system;

- V. Bykovsky was dealing with the fuel system;

- Zh. Sergeychik was entrusted with the flight safety unit
and so on.

Preliminary studies of aerodynamic configuration of the
project spacecraft and calculation of the main design pa-
rameters of the vehicle, its power unit and other systems
began. Computers were required to justify some of the
parameters. Next, physical simulation was carried out in
wind tunnels and on fest benches. That required models
and mockups designed from scratch by the students-cos-
monauts. Then, each student had a long stage of drawing
preparation.

Gagarin had to choose aerodynamic design that would
provide for a standard landing, i.e. select form and size
of a wing, main and additional control surfaces as well as
solve a number of other issues: study features of flying an
aircraft vehicle and suggest ways fo improve landing.

By the middle of 1966 the following configuration had
been chosen: a duck-type aerodynamic design of the
spacecraft and a lifting body type of the fuselage; major
geometrical parameters had been defined as a rough ap-
proximation. The spacecraft would look like a short thick
wing. Thus, several aims were achieved: thermal protec-
tion was simplified for the supersonic speed flight mode
and descent bearing qualities of wing and fuselage were
provided for the mode. Aerodynamic quality (a ratio of
bearing strength to resistance) accounted for not more
than 4.5.

Of course, before a landing and during a landing it was
necessary fo increase vehicle’s aerodynamic fineness, i.e.
to enlarge the area of the wing. When entering dense at-
mospheric layers to provide swift flow of the fuselage in
the ultrahigh-speed flight mode wing panels shall be “in
the shadow” of the fuselage, which is important for their
strength and thermal protection. In the ultrahigh-speed
flight mode they shall be open becoming an extension of
wing and fuselage. Therefore, they made rotary wings:
from 20° up to 80° in the vertical direction.

This design required practical reasons and Y. Gagarin
began his aerodynamic studies in a subsonic tunnel. For
this purpose in the same year of 1966 according to Ga-
garin's working drawing the Academy factory togeth-
er with the workshop of the Department of Aerodynam-
ics produced a wooden model of the vehicle code-named
Model YG (Model Yury Gagarin). The model was kept in
V. Shitov's study that he shared with Y. Gagarin during his
research for the graduation thesis. Many years later in
August 1994 Model YG was first displayed in Moscow at
the exhibition called He invited us all into space dedicat-
ed fo Gagarin’s 60th birth anniversary during the X Con-
gress of the Association of Space Explorers. The exhibi-
tion was organized by the Association of Russian Space
Exploration, the Russian Space Agency and the Ministry
of Cultural Affairs...

Since the wing panels required more specific form,
Model YG had removable wing panels. But Y. Gagarin not
only designed his vehicle, but also flied it. In his gradua-
tion work Gagarin widely used digital and analogue com-
puters of the Academy for calculating versions of his re-
usable spacecraft.

At those times simplified aircraft configuration was used
for such calculations, i.e. instead of solid shapes the cal-
culations would involve a framework of the aircraft vehi-
cle obtained through flattening of the wings, fuselage and
other parts. Such design allowed for significant simplifi-
cation of the task and creation of methods for calcula-
tion of its aerodynamic characteristics using a mid-range
computer. For example, with this design the discrete vor-
tex method that S. Belotserkovsky, supervisor of Ga-
garin’s research work, started practicing back in 1950



became widely used. This method allowed for reliable
definition of aerodynamic strengths and moments not
only when an aircraft is in steady motion (i.e. flight with
constant velocity and invariable angle of attack), but also
when it is in non-stationary modes (with vehicle fluctua-
tions, wind gusts, etc.).

Applying the discrete vortex method (DVM) Gagarin car-
ried out basic calculations of aerodynamic character-
istics (including unsteady ones!) with Soviet computer
BESM-2M, though at first he could not believe that some
abstract DVM created independently of his tasks could
give a frue result. But when control blowoff repeatedly
confirmed the calculations and experimental data coin-
cided with theoretical ones Yury was as happy as a child.
Using this famous modern computer Gagarin had to solve
one of the most difficult fasks: how to use one aircraft ve-
hicle at all the flight stages in the wide velocity range? He
solved this task together with A. Nikolaev that was work-
ing over the ship requirements basing on the high altitude
flight characteristics. Y. Gagarin performed several hun-
dreds of landings using BESM. Other cosmonauts also
spent much time working with the computer.

Another problem of the project dealt with landing of the
project reusable spacecraft in an aircraft-like style, which
was the main part of Gagarin's research work.

As a result of the performed calculations, different kinds
of aircraft vehicle design were regarded and influence of
the Earth on the flow of the reusable aerospace vehicle
during a landing was thoroughly studied and included.
This bore particular difficulties as at that time one could
not model aircraft flow at wide angles of attack using a
computer, although such modeling was significant for
studying stall and entering the spin modes. Y. Gagarin
mocked up a spaceship flight deck and carried out in-line
simulation elaborating main landing elements for the op-
erational development of the vehicle design. As a result,
an electric simulator system consisting of analogue com-
puter MN-8 and a pilot’s seat with operation controls and
devices.Thus, during a landing a pilot had a possibility to
follow the dynamics of the landing on the electronic dis-
play. What is important is that a flight dynamics equation
would contain characteristics of the latest design vari-
ant. This was one of the first simulators for flying orbiters.
Y. Gagarin was a pilot. As a matter of fact, in his gradua-
tion work Y. A. Gagarin tried methods that later would be
applied in the computer-aided design system (CAD). But
what design helped the cosmonauts fo achieve the ac-
ceptable variant for the project spacecraft construction?
The supervisor of Gagarin's and Nikolaev's diplomas,
S. Belotserkovsky, was not only a teacher, but also a sci-
entists and he worked over unsteady aerodynamics and
particularly lattice fin construction. Due to such knowl-
edge as well as groundwork as a result of earlier research
activity Y. Gagarin decided to use this novelty for the proj-
ect reusable aerospace vehicle. Gagarin joined the re-
search scientific work of the lattice fin team in January-
February 1964 to work over the Soyuz spaceship, a task
set by OKB-1 (Korolyov Experimental Design Bureau
No 1). At the academy the cosmonauts thoroughly stud-
ied the aerodynamics of the recovery package model for
the spaceship with lattice fins in all modes. Equipped with
lattice fins the spaceship gave good results showing that
the model could be stabilized at the angles of attack up
o 10°.

Before the cosmonauts lattice fins had already been a di-
ploma fopic of the AFEA students supervised by P. Lisitsky.
Forinstance, these research theses dealt with a combina-
tion of super heavy aircraft and polyplane wings. And in
1961-1962 a configuration of a reusable spaceship with
lattice fins (Reshetka-62) was put forward and studies:
the fins would help in an aircraft-like landing of the space-
ship and its trajectory maneuvering. This means that al-
though this was a new suggestion, Gagarin and his fellow
students were not pioneers in this filed. And one has to
remember that “Gagarin’s Diploma” (meaning the all-cos-
monauts diploma) is not only an educational, but also po-
litical issue. Of course, nobody would offer them a pig in
a poke that would disconcert them. Nevertheless, design-

er's courage and researcher’s talent do credit to Gagarin
and his fellow mates. And it is not just a show of respect
for our cosmonauts that in their graduation theses they
used standard lattice fins with a horizontal (of the frame
type), not diagonal (of the cell type) parallel planform with
intercrossing planforms whose greater efficiency was
studied later. This illustrates a bold and innovative solu-
tion of the graduates and studies in this field are at the
initial stage.

Like Y. Gagarin, other cosmonauts were working fruitful-
ly over their theses. By the end of 1967 a comprehensive
programme of space exploration with the active partici-
pation of the cosmonauts had been adopted. The AFEA
had a task to complete the fraining of the cosmonauts by
1968. To fulfill this task the cosmonauts were af the com-
mand of the Academy where they had studies and class-
rooms to carry out their research and rooms in the dor-
mitory since sometimes they had to work 12-14 hours per
day.

On the eve of the defence the Academy photographer
V. Sidorin made a photomontage: students’ reusable
aerospace vehicle with lowered wing panels and stabiliz-
er lattices is flying in the black space ocean next to the
Moon. Gagarin liked the idea and on one of the three pho-
tos of the Moon he wrote the following: “For Vitaly Alex-
eevich Shitov in memory of the work over the research
thesis. Maybe it will be like this one day!” The photo itself
was made earlier by Sidorin on Gagarin's request as aniil-
lustration for the defence. And for better comprehension
A. Leonov even drew pictures illustrating the fruit of cre-
ative students’ labour, a hypersonic spacecraft at differ-
ent flight stages that were used for the defence.

Finally, all the materials were ready: an explanatory note,
drawings, charts and tables. Only one important proce-
dure is left, a preliminary presentation that would take
place in front of the Academy commission.

And it was on 2 January 1968 that the final stage of the
graduation works began. Classroom C-18 of the Acade-
my was allotted for this work. Each research thesis was a
real scientific and technical freatise and contained from
8o 10 drawings and charts. And at the same time Y. Ga-
garin's thesis was twice or even much larger than works
of others. Probably, this as well as Gagarin's busy sched-
ule as Cosmonaut No 1 was the reason why he was not
able to pass the infernal commission from the first time:
it was only from the second time that he was allowed to
take the defence. And it was not like something horrible
happened during the first time. But as it always happens
with a writer of a thesis, Gagarin was not able to recov-
er from the particulars and still appealed to the details.
He understood this himself and suggested that he should
try once again. But train hard, fight easy. On 15 Febru-
ary 1968 Y. Gagarin presented his thesis anew. This time
he was speaking clearly and wisely and was perfect-
ly answering questions. The criticism expressed by the
commission was a mere formality and traditional final
preparation before the main exam. The decision of the
commission: ready for the defence!

The first group of 8 cosmonauts (V. Bykovsky, B. Volynov,
V. Gorbatko, D. Zaikin, A. Leonov, A. Nikolaev, P. Popovich
and Y. Khrunov) defended their theses in January 1968
in Star City. In the same place on 17 February 1968 Y. Ga-
garin and G. Titov defended their works. On the eve of his
defence, on 15 February, Y. Gagarin called N. Kamanin to
ask him not fo make a show out of Titov's and his defence.
Kamanin agreed with his reasons and prohibited TASS,
radio and newspapers from the defence. However, staff
photographers and some reporters were allowed to at-
tend the defence.

Gagarin was the first. And although mass media were
prohibited, the defence was filmed and Gagarin’s report
was recorded. By some reasons for a long time these re-
cordings were believed to be lost. But in summer 1983
V. I. Gagarina, Yury's wife, managed to find them. She
passed this treasure to S. Belotserkovsky who at that
time was searching for materials for his book Gagarin's
Diploma (Moscow, Molodaya Gvardiya Publishing House,
1986).
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Presently, the film with the speech of General A. Para-
monoyv, the chairman of the State Examining Board, was
also found. Let me cite the recording: “Minutes No 1 of
the meeting of the State Examining Board to approve the
graduation thesis of the student of the Engineering Facul-
ty of the Zhukovsky Air Force Engineering Academy dec-
orated with the Order of the Red Banner and the Order of
Lenin, Colonel Yury Gagarin. The mark for the thesis: Ex-
ecution of the work - Excellent; Defence of the work - Ex-
cellent; Total - Excellent. Resolution: For the reasons of
student’s performance as well as graduation thesis exe-
cution and defence Colonel Yury Gagarin shall be given a
qualification of a pilot, an engineer and a cosmonaut and
issue him a diploma certifying his cum laude graduation
from the Engineering Faculty.

While discussing the Board has delivered a separate judg-
ment. The Board notes high level of the graduation thesis
as well as student’s ability for scientific work and recom-
mends him fo continue education in the correspondence
post graduate military course of the Zhukovsky Air Force
Engineering Academy decorated with the Order of the
Red Banner and the Order of Lenin.”

As we can see Y. Gagarin was again the first and Koro-
lyov's words that we would see his name among the big
names of our scientists were a prophecy.

G. Titov also got highest marks. Reports on the defence
of 19 February appeared in Krasnaya Zvezda and other
newspapers.

Presently, on 2 March 1968, Gagarin stopped being an
AFEA student and continued his work in the Cosmonaut
Training Centre where starting from 14 March 1966
he was Deputy Head of Flying and Space Training and
Chief Cosmonaut Trainer. Following the dictates of his
conscience he could never be nominal figure. There-
fore, apart from working in the Centre, he was also train-
ing for new space flights. And in February 1968 he final-
ly persuaded the Commander in Chief of the Air Forces
K. Vershinin and obtained his permission fo contfinue his
training and prove his qualification of a fighter pilot of
category 1. Yury Gagarin never left his dream fo fly. Un-
fortunately, one month after his defence Gagarin's de-
cease put an end to these and many other plans. It is fruit-
less to speak about history in the subjunctive mood but
who knows how our space exploration could have de-
veloped and whose spaceships could have become first
orbiters if it were not for Gagarin's death. After their de-
fence in 1968 the cosmonauts submitted their proposal
on the creation of a space shuttle to the CPSU Central
Committee. There was no higher institution at that time.
But there was no response.

As it was planned, some time after his graduation, on
21 March 1969 the world second cosmonaut G. Titov be-
came a head of Department 4 of the Cosmonaut Train-
ing Centre that was engaged with the Spiral programme
which was mentioned earlier. As we know, the role of a
person is very important in history. And there was no
such person that in the beginning of the 70s would be
able to make the Soviet Minister of Defence A. Grechko
to change his mind and not to close the nearly ready Spi-
ral aerospace system.

And the first cosmonaut who in July 1975 defended his
Ph.D. thesis in the Academy instead of Y. Gagarin was his
diploma backup man, A. Nikolaev, that by Order of the
Chief Commander of the Air Forces dated 11 July 1968
took his position of Deputy Head of Flying and Space
Training.

In conclusion | would like to say that I hope this story has
cast some light on one of the numerous pages of our his-
tory. Young readers can have now a completely differ-
ent view of our past than they used to because of mod-
ern mass media. At least, we have the right to be proud of
what our ancestors have done and we can only be sorry
for what have not been able to do.

Vitaliy Lebedev, Chairman of Aviation and Space
History Group of National Committee on History
and Philosophy of Science and Technology of the
Russian Academy of Sciences in St. Petersburg
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Enena 3akapsH, HayanbHUK KOMMepYecKoro
otaena Koponésckoit wénkosoi Gpabpuku
«lMepepoBasn TeKCTUNbLMLAY

MuHyswee nemo 3anomHumca npednpu-
amusam OlK Poccuu 6ecnpeyedeHmHbim
¢akmom: snacms oUYUANBHO NPU3HAAA
CpbiB ucnonHeHus MocobopoHsakaza-2011.
Csoeli moykoll 3peHuUs Ha CAOHCUBUWIYIOCA
cumyayuto 0enumca Ha4anbHUK Kommep-
yeckoeo omdena kpynHeliwezo 8 Poccuu
mekcmunbHo2o npouzsodcmsa — HKopo-
nésckoli wénkosoli ¢pabpuku «lepedosas
mekcmunbwuya» — EneHa 3akapsaH.

O60poHHbIN 3aKa3 Ha 2011 rop nmpakTuye-

CKM pasmewéH. Tenepb HeobXxogumo npo-

aHanu3npoBatb BCe Te Orpexu, KOTOpbIMu

OblN MONOH TEKyW(MA rof, 4YTOObl AOCTOMHO

BbIMTU Ha FocobopoH3akas 2012 roaa. Mu-

HUCTP 060poHbl PO Cepatokos, 3aBepun,

YTO BCE KOHTPAKTbI Mo FocobopoH3aKasy co

BCEMM nocTaBwmMKamm Ha 2012 rog Gyayt

nognucadbl Ao KoHua 2011 roga. «Mbl nep-

Bbl pa3 3a BCIO UCTOPUIO CyliecTBOBaHMA [o-

cobopoH3aKasa BbliileM Ha TaKOM PEXMM.

M TaKoii pexum Tenepb GyAeT NOCTOAHHO».

B cBA3M € 3TMM, KaK NnpeacTaBuTeNb Npeanpu-

ATUA, y4aCTBYIOLLEr0 B COMCMONHEHNMN FOCKOH-

TPAKTOB, X04y BblCKa3aTb ONpeAenéHHble Co-

obpaxeHus no popmupoaHuio F03-2012.

Cyutato, yto MO PO He pomkHo ObITb 03a-

604YeHO COCTOSAHMEM MPOMbILLNEHHbIX Nped-

npuatiin, BbinonHawwmux 03, MuHuctep-

CTBO 0GOPOHbI, B CETrOAHALWHEM CTATyCe, He

MMEEeT HW pblyaroB BO3AENCTBUSA, HU Mexa-

HM3Ma N8 peleHns npobiem, MewwarwLLmux

npeanpuUATUAM BbINONHAT FT0c060pOH3aKas.

Kakas ceroaHs ocHOBHas 3ajaya 3TOro mMu-

HucTepcTBa?

e CAepKMBaHME BOEHHbIX U  BOEHHO-
MOJUTUYECKUX yrpo3 6e30omacHOCTM WUan
nocAraTenbCTB Ha MHTEpecbl Poccuickomn
depepaumu;

® 3alKUTa IKOHOMUYECKUX U NONUTUYECKUX
nHTepecos PO;
® ocyllecTBNeHne
B MUPHOE Bpems;
® NpUMeHEeHNe BOEHHON CUbl.
Mbi cnpocum ¢ MO P® He 3a To, 4TO MO €ro
BMHE OCTAHOBUIOCh TO MW MHOE Npeanpus-
Tue, a 3a TO, YTO HalLW BOMCKA OCHalL|eHbl CTa-
pbiM, HECOBPEMEHHLIM BOOPYKEHUEM, YTO
OHM He CMOTAY AOCTOMHO OTPa3uUTb Yrpo3bl.
TaK KTO e B Hallei cTpaHe JomKeH (LuTu-
pyto 13 «[MoNHOMOYMIA):
— OTBeYaTb 3a peanusauuio npesycMoTpeH-
HbIX [OCYyAapCTBEHHbIM O0GOPOHHBIM  3a-
Ka3oM Mep MO COXPAHEHWI0 W Pa3BUTUIO
CTpaTermyeckux opraHusaumii  060poHHO-
NPOMbILINIEHHOTO KOMMNIEKCa U KPUTUYECKUX
TEXHONOrnn?
— CNeanTb 3a 3aKNI0YEHNEM U BbIMONHEHNEM
rocyAapCTBEHHbIX KOHTPAKTOB (4OroBopoB)
no FocynapcteeHHOMY 060pOHHOMY 3aKasy?
KTo pomkeH HaasupaTtb «3a peanusauuen
roCyAapCTBEHHOW LEHOBOW MOAUTUKK, Mpu-
MEHEHMEM TOCyAapCTBEHHbIX —perynaupye-
MbIX LleH NPpW pasmelieHnn U BbINOSHEHUN
FoCcyAapcTBeHHOro 0GOPOHHOr0  3aKasan?
PocobopoH3akas. PocobopoH3akas — 370
depnepanbHas ciyx6a no 060poHHOMY 3aKa-
3y — enepanbHbll OpraH UCNOAHUTENBHON
BIACTW, OCYLLECTBASAIOWMA AeATeNbHOCTb MO
KOHTPO/O U Haf30py 3a BbINOJHEHMEM dhe-
JepanbHbiMW  OpraHamy  UCMONHUTENLHOWM
BMACTW, OPraHamy WCMNONHUTENbHON BNa-
cTn cybbekToB Poccuiickorn ®epepaunn, ux
LOMKHOCTHBIMU TMLAMU, OPUANYECKUMUN NN~
uamu yctaHoBneHHbIx KoHctutyumen Poc-
curickon ®epepaunm, dhegepanbHbIMKU KOH-
CTUTYLIMOHHBIMM 3aKoHamMK, dheaepanbHbIMU
3aKOHaAMM W ApYrMMK HOPMATUBHbIMK Mpa-
BOBbIMM aKTamu Poccuiickon Pepepauun
HOpM 1 npasun B cchepe MocyaapcTBEHHOTO
060pOHHOTO 3aKasa.
B cBA3u ¢ npefocTaBNeHHbIMU JaHHOMY Op-
raHy MOJHOMOYMSMU, YYUTbIBAS 4YTO PYKO-
BOACTBO AeATeNbHOCTbio PocobopoH3akasa
ocyuwiectenset lpesugeHt Poccuiickon Pe-
AepaLum, cynTao Heob6xoaUMbIM:
1. Pe3Ko ycunautb ponb AaHHOrO opraHa B
peLeHnn Lenoro paga cepbEHeNMX npo-
6nem, KoTopble CyLLLeCTBYIOT CeroaHs B 060-
POHHOW NPOMBILLNEHHOCTH.
2. [ins ycnewHoro BbinonHenus 03 3abna-
rOBPEMEHHO MpoaHannM3npoBaTb BCe BEPTU-
KanbHble TEXHONOrMYecKne LENnoYKM COuCc-
nonHuTenei 060poHHOro 3aKasa.
310 o4eHb GonbLION TPy, TPpebywolnit aHa-
nv3a B3aMMOCBA3EN MpeanpuATAn, HO AnA
TOro ytobbl BOBpPeMs NpefoTBpaTUTL Hera-
TUBHYIO CUTyaLMto, FrapaHTUpPOBaTb BbINOJ-
HeHune 03, 3T0 AOMKHO BbITb caenaHo, u
He BMXY APYroro opraHa, Kpome CTpPYKTypbl
P03, koTopblii 6bl UMEN MOAHOMOYMNSA 3TUM
3aHMMaTbCA.

CUNOBLIX  onepawuun
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MpuBeay Nnpumep NogobHOro poaa cuTyauuu.
HecKkonbKo neT Hasaj npeKkpatuio npous-
BOACTBO M [iEMOHTMpOBano obopyaoBaHue,
HeobxoaMmoe ana HapaboTku nonuammp-
HbIX HUTeN oT 2,2 no 58 Tekc FOCT 15897-97,
000 «O6beguHEHHAA XMMUYecKas Komna-
HuA , LLIEKMHOA30T .

B pe3ynbrate B KpUTUYECKON CUTyaL MK OKa-
3a7MCb NpeanpuaTvA, UCNoNb3ylolwne Tex-
HUYEeCKMe TKaHW M3 AAHHOr0 NoAMaMuAHoO-
ro cbipbs, Takue Kak ®IYN «HNM ,,Cnnae“y,
OAO «HMN ,,3Be3pa“», ®PIYN «ABaHrapa»,
dryn «BUAM», ®IYM «BoTKUHCKWIA 3aBogy,
®rYN «FKHML um. M. B. XpyHuuesax», ®IyN
«HNPKL, ,,UCKB — Mporpecc“», ®IYM «HMO
UT», OIYM «MKMK ,YHusepcan“», Oryn
«HUW napawtotoctpoerus», ®IYMN «LUHUN-
Toumat», OYM «KAMO um. C. M. Topby-
HoBa», 3A0 «33M» PKK «3Heprua», OAO
«Monér», OAO «Y3IMUK», OAO «APT» un
COTHU APYruX.

Mbl o6palianucs ¢ npocbboii B pasnuyHble
MHCTaHLMU U TIOHUMAnu, YTo He CyLlecTBy-
€T BHE3KOHOMWYECKOr0 MexaHu3ma u ce-
AepanbHoW  YNONHOMOYEHHON  CTPYKTYPbI,
CrnocobHoi B3ATb Ha ceba pelleHue AaH-
Holt npob6nembl. Bbin nonydeH oduymans-
HbI oTBET 13 MuHnpomTopra. Ham ykasanu,
4TO X1M3aBOAY HEpeHTabeNbHO NPON3BOAUTD
[aHHY0 NPOAYKLMIO 1 O NOCNEACTBUAX JONK-
HO 6bino no3abotutbess MuHKUCTEPCTBO 060-
poHbl P®. To ecTb rocyaapCTBeHHas CTPYK-
Typa 03aboTunacb MHTEpecamu 4YacTHOro
npou3sBoAuTens, Ho He Mocyaapcraa.

Tonbko Gnarofapst NaTpMOTMYECKW HAcTpo-
€HHOMY PYKOBOACTBY APYroro XvMm3aBo-
Aa — «KypCKXMMBONOKHO» — 6bI1I0 0CBOEHO
NPOWU3BOACTBO 3TON HWUTU, HO Npobiema cy-
LLleCTBYET U CErofiHs, GyKBanbHO Ha BONOCKe
BUCWT BbIMOMHEHWE 3aKa30B BCeX BblleHas-
BaHHbIX NPeAnpUATUI.

MOHATHO, YTO TONBKO C MOMOLLbIO heaepanb-
HO YNONHOMOYEHHO CTPYKTYpblI HEOOX0AM-
MO peLLaTh TaKoro poaa Bonpochl.

Xouy cKasaTb HeCKOJbKO C/oB Mo Habones-
Wwemy Bonpocy LeHooGpa3oBaHUs Ha u3ge-
navs no F03. Beiwe npuBoamnack uurata u3
«MonHomounin» PO3 no peanusaumm rocy-
AAPCTBEHHOM LLeHOBOW NOAUTUKN. [TONHOCTbIO
noaaepxusaem sosmylieHme MO PP Bbico-
KUMWU LieHamu Ha n3genus. Kak npounssogute-
N Mbl MOCTOAHHO CTANKUBAEMCA C NOMbITKA-
MV NOBbICUTH LLEHbI HA UCXOAHbIE MaTepuanl
1 cbipb€ BMOTb A0 90 %. HyXHO, onATb-Taku,
Ha yposHe (hefepanbHOro opraHa npegsapu-
Te/bHO NPOBECTU KOHTPO/Ib 060CHOBAHHOCTU
pocTa LeH No BCeM TEXHOMOTMYECKUM Lienoy-
Kam. HeobxoaMmMo B 3akoHoAaTeNbHOM Mo-
paake ans O3 BHeApATb «CKBO3HOW» Aedns-
TOp AN BCEX COMCNONHUTENEN.

Ho 310 fomkeH 6biTb 060CHOBaHHbIN, 06b-
EKTUBHbIN pa3mep paednaTopa, AalowWuii
He meHee 10 % peHTabensHoCT.



DEFENSE NEWS TOP 100 FOR 2010

This list, which reflects 2010 figures, was published July

25 mions 2011 roga xypHan Defense News ony6amkoBan ouepesHoii PeiTMHr MUpoBoi
060pOHHOI NpoMbILLIEHHOCTY 3a 2010 roa. Pasmep BbIpyyKy yKasaH B MUINMOHAX fON-
napos CLUA. BbipyuKa KoMMaHuit (Kpome amepuKaHCKMX) paccuuTaHa, CXoas U3 cpep-
HUX 06MEHHbIX KypPCOB HaLMOHa/bHbIX BasiOT 3@ (hHAHCOBBIN FOZ KaXaoi KOMNaHUm.

STRATEGY

25,2011. Revenue figures are in millions of U.S. dollars.
Currency conversions for non-U.S. firms calculated using
average market conversion rates over each firm's fis-

cal year to mitigate the effects of currency fluctuations.

Bbipyuka Poct O6wasn
Mpenbipywee Bbipyuka o1 ot [BH BbIpYU4KM BbIpyyKa Bbipyuka
MecTo Komnanus PykoBoacTBo CrpaHa MecTo NMBHB2010T. B82009T. ot MNBH, % 82010r. ot MNBH, %
Rank Company Leadership Country Last 2010 Defense 2009 % defense 2010 % of Revenue
Year's Rank Revenue Defense revenue Total from Defense
Revenue change Revenue
1 Lockheed Martin Robert S;‘ijegzgha"ma” us. 1 42.800.0 420257 18% 45,.800.0 93.4%
2 BAE Systems lan King, CEQ UK. 2 33,1095 334188 -0.9% 346136 95.7%
Northrop Wes Bush, Chairman, N
3 Grumman President and CEO usS. 4 31,181.0 30,656.9 1.7% 34,757.0 89.7%
. W. James McNerney, R
4 Boeing Chairman, President and CEQ us. 3 30,858.0 31,9320 3.4% 64,306.0 48.0%
5 General Dynamics Jay Johnson, Chairman and CEO uSs. 5 26,622.0 25,904.6 2.8% 32,466.0 82.0%
6 Raytheon pilion S‘ngsc"g'bc"a'”“a" us. 6 234202 23,1393 1.2% 25,183.0 93.0%
7 EADS Louis Gallois, CEO Netherlands 7 16,286.7 15,013.7 8.5% 60,734.4 26.8%
8 Finmeccanica Giuseppe Orsi, CEO Italy 8 14,442.9 13,332.1 8.3% 24,817.1 58.2%
L-3 Michael Strianese, N o
9 Communications Chairman, President and CEO us. 9 130740 130140 05% 156800 83.4%
United Louis Chenevert, o o
10 Tt President and CEO us. 10 11,600.0 11,100.0 45% 54,326.0 21.4%
1 Thales Luc Vigneron, Chairman and CEO France 12 9.956.0 10,456.7 -4.8% 17.389.9 57.3%
12 SAIC Walt Havenstein, CEQ us. 1 8,677.0 8,400.0 3.3% 11,117.0 78.1%
13 Oshkosh Charles Szews, President and CEO uSs. 31 7.161.7 2594.8 176.0% 9.842.4 72.8%
Steven Loranger, Chairman, R 3
14 ITT President and CEO uS. 13 5,484.0 5,698.0 3.8% 10,995.0 49.9%
15 Honeywell David Cote, Chairman and CEQ US. 15 5.400.0 5382.0 0.3% 33,370.0 16.2%
Booz Allen Ralph Shrader, Chairman,
16 Hamilton President and CEQ us. 16 4,662.0 4299.0 8.4% 5,600.0 83.3%
Michael Laphen, N o
17 csc Chairman. President and CEQ us. 17 4,498.0 42033 7.0% 16,000.0 28.1%
18 Rolls-Royce John Rishton, CEO UK. 23 4,483.3 3,146.9 425% 16,796.7 26.7%
19 GE Jeffrey Immelt, Chairman and CEO U.S. 18 4,100.0 4,200.0 -2.6% 150,211.0 2.7%
20 Textron Scott Donnelly, Chairman and CEO U.S. 21 3,999.5 3,300.0 21.2% 10,525.0 38.0%
21 Almaz-Antei Vladislav Menshikov, Director Russia 22 3,940.5 3,263.0 20.8% 4,427.6 89.0%
22 URS Martin Koffel, CEO UsS. 19 3,736.1 3,483.3 7.3% 9,177.1 40.7%
William Utt, Chairman, 2410 o
23 KBR President and CEO us. 14 35638 5,410.2 34.1% 10,099.0 35.3%
24 DCNS S SR France 20 33187 33550 -1.1% 33187 100.0%
Chairman and CEO
25 Safran Jean-Paul Herteman, France 24 31424 3067.7 2.4% 14,2836 22.0%
Chairman and CEO
Mitsubishi Heavy Hideaki Omiya, o
26 Industries President and Director Japan 26 3,039.4 2,833.1 7.3% 35,016.2 8.7%
27 Rockwell Collins Clay Jones, Chairman, us. 32 29000 25790 124% | 47000 61.7%
President and CEO
28 Saab Htkan Buskhe, CEO Sweden 39 2,887.4 2,594.5 11.3% 3,397.1 85.0%
29 ATK Mark DeYoung, President and CEO US. 27 2,730.0 2,740.0 -0.4% 4,842.3 56.4%
30 Rheinmetall Klaus Eberhardt, CEO Germany 30 2,664.2 2,646.6 0.7% 5.295.3 50.3%
Steven Gaffney, o o
31 DynCorp Chairman, President and CEQ us. 33 26238 23819 10.2% 3,696.2 71.0%
. Howard Lance, oy o
32 Harris Chairman, President and CEQ us. 29 26223 2,686.7 2.4% 5,206.1 50.4%
. Joseph Ackerman, 70 o
33 Elbit Systems President and CEO Israel 28 2,536.6 2,690.8 5.7% 2,670.1 95.0%
34 Mantech George Pederson, Us. 43 24947 19193 30.0% 26040 95.8%
Chairman and CEQ
35 CACI International Paul Cofoni, President and CEO U.S. 38 2,4505 2,078.3 17.9% 3,149.1 77.8%
Israel Aerospace . .
36 Industries Itzhak Nissan, President and CEO Israel 36 2,380.0 2,234.0 6.5% 3,148.0 75.6%
37 Hindusfan Ashok Nayak, Chairman India 41 2.267.7 19995 13.4% 2.496.4 90.8%
Aeronautics
. Marshall Larsen, o o
38 Goodrich Chairman, President and CEQ us. 40 2,201.0 2,005.8 9.7% 6,967.0 31.6%
39 Bechtel Riley Bechtel, Chairman and CEO US. 34 2,200.0 2,100.0 4.8% 27,900.0 7.9%
. Daniel Ustian, Y0 o
40 Navistar Chairman, Preisdent and CEO U.sS. 25 2,151.0 2,885.0 25.4% 12,145.0 17.7%
41 Babcock Peter Rogers, CEO UK. 37 2,087.8 21387 -2.4% 29487 70.8%
International
42 Cobham Andy Stevens, CEQ UK. 35 1,998.7 2,266.4 -11.8% 2,941.0 68.0%
43 QinetiQ Leo Quinn, CEO UK. 44 1,921.3 1,795.4 7.0% 2,631.9 73.0%
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4h IRt Dmitry Petrov, Director Russia 69 1,905.4 813.8 134.1% 26723 713%
Helicopters
45 Fluor David Seaton, CEO U.S. 64 1,884.2 8715 116.2% 20,849.0 9.0%
46 Rafael Advanced |y, 342 aari, President and CEO Israel 47 18448 1607.0 14.8% 1.844.8 100.0%
Defense Systems
47 General Afomics J. Neal Blue, Chairman and CEO us. 52 1,819.6 1,369.8 32.8% NA NA
N Tan Pheng Hock, . 9 3
48 ST Engineering President and CEO Singapore 50 1,800.9 1,451.3 24.1% 4,392.4 41.0%
49 Serco Christopher Hyman, CEO UK. 48 1,669.5 1,597.0 4.5% 6.677.9 25.0%
50 Kongsberg Walter Qvam, CEO Norway 57 1,499.8 1,059.8 41.5% 2,565.7 58.5%
51 Nexter Phiippe Burtin, France 54 14284 1236.9 15.5% 14284 100.0%
Chairman and CEO
52 A"'gg";‘ﬂﬁ':i‘”g Mikhail Pogosyan, Director Russia 49 14042 1522.0 7.7% 1462.7 96.0%
53 Irkut Alexei Fyodorov, President Russia 56 1,400.0 1,103.7 26.8% 1,673.0 83.7%
54 Dassault Aviation Charles Edelstenne, CEQ France 53 1,273.0 1,366.5 -6.8% 5,558.1 22.9%
55 United Engine Andrei Reus, Director Russia NR 1,243.7 713.4 74.3% 2,799.6 44.6%
56 MRSl Manfred Bode, Chairman and CEO |  Germany 46 1,194.7 1.722.1 -30.6% 11947 100.0%
Wegmann
R . Kenichiro Yamanishi, 2070, o
57 Mitsubishi Electric President and CEO Japan 42 1,187.7 1,968.8 39.7% 42,6139 2.8%
58 GKN Marcus Bryson, CEO UK. 58 1,054.2 1,052.1 0.2% 2,243.0 47.0%
59 Jacobs Craig Martin, President and CEQ us. 60 1,053.1 971.7 8.4% 99000 106%
Engineering
60 Mgl St R EECO ) (TGSt Japan 55 1.042.7 11239 7.2% 14,343.0 7.3%
Heavy Industries (Representative Director)
61 Samsung Techwin Cheol Kyo Kim, CEO South Korea 51 1,032.0 1,374.0 -24.9% 2,752.0 37.5%
62 Tactical Missiles Boris Obnosov, Director Russia 63 1,028.7 910.9 12.9% 1,118.1 92.0%
63 NEC Nobuhiro Endo, President Japan 72 10088 7786 206% | 364144 28%
(Representative Director)
64 Bharat Electronics | /SMani Kumar Datt, Chairman India 62 997.7 916.0 8.9% 12109 82.4%
and Managing Director
65 Hewlett-Packard Lo Apotheker, President and CEQ us. 45 971.9 1,751.1 -44.5% 126,033.0 0.8%
66 Diehl Stiftung Thomas Diehl, President and CEO Germany 83 963.7 966.2 -0.3% 36175 26.6%
67 Fincantieri Giuseppe Bono, CEQ Italy 80 943.0 735.4 28.2% 3.817.8 24.7%
68 AAR David Storch, Chairman and CEO us. 89 942.4 645.0 46.1% 1,775.8 53.1%
69 Chemring David Price, CEO UK. 73 929.0 778.1 19.4% 929.0 100.0%
. Shigemi Kurahara,
70 IHI Marine President and CEQ Japan NR 917.7 NA NA 2,336.8 39.3%
71 Ultra Electronics Rakesh Sharma, CEO UK. 68 878.0 815.4 7.7% 1,097.5 80.0%
72 CAE Marc Parent, President and CEQ Canada 77 850.9 742.7 14.6% 1,602.3 53.1%
73 LIG Nex1 Hyo Koo-Lee, CEO South Korea NR 811.0 763.5 6.2% 811.0 100.0%
74 RUAG Lukas Braunshweiler, CEQ Switzerland 64 810.2 844.9 -4.1% 1,726.0 46.9%
. Walter Zable, Chairman, o o
75 Cubic President and CEQ us. 82 805.1 709.8 13.4% 1,194.2 67.4%
76 Meggitt Terry Twigger, CEO UK. 70 789.0 810.2 26% 1,793.1 44.0%
77 Indra Javier Monzyn, Chairman Spain 61 788.4 950.9 -17.1% 3,394.3 23.2%
Vi Martin Benante, o
78 Curtiss-Wright Chairman and CEO UsS. 76 784.0 759.0 3.3% 1,893.0 41.4%
79 Alion Science and | g 21 Atefi, Chairman and CEO us. 78 7718 7353 5.0% 834.0 92.5%
Technology
80 Aselsan (g ERaaIET) amarE Turkey 86 762.2 643.1 185% 789.6 96.5%
Manager
81 Battelle Jeffrey Wadsw‘(’:rgg President and Us. 79 753.2 7370 22% 6.200.0 12.1%
Teledyne Robert Mehrabian, fro o
52 Technologies Chairman, President and CEO U % 27 s Bt iz Ak
83 Accenture Pierre Nanterme, CEO Ireland 98 725.0 453.0 60.0% 21,600.0 3.4%
84 FLIR Earl Lewis, Chairman and CEQ U.S. 85 706.0 655.3 7.7% 1,385.0 51.0%
85 SRC Paul Tremont, President U.S. 96 691.0 471.0 46.7% 701.0 98.6%
Maurice Gauthier, ) o o
86 VSE President and CEO usS. 66 675.4 8403 19.6% 866.0 78.0%
87 Embraer Frederico Fleury Curado, Brazil 95 667.0 480.4 38.8% 53125 12.6%
President and CEO
88 | SRAInfernational Stamron Sloane, us. 90 6610 559.9 18.1% 1,666.6 39.7%
President and CEO
89 Patria Heikki Allonen, CEO Finland 84 658.4 662.0 -0.5% 748.7 87.9%
90 Deloitte Barry Salzberg, CEO U.S. NR 657.4 176.5 272.5% 10,900.0 6.0%
91 | Force Profection Michael Moody, us. 59 656.0 977.1 32.9% 656.0 100.0%
Chairman and CEO
92 ARINC John Belcher, Chairman and CEO us. 67 649.8 8335 -22.0% 1,083.2 60.0%
93 . Day & Harold Yoh, Chairman and CEO us. 87 647.7 637.0 1.7% 2,382.0 27.2%
Zimmermann
9 Tula KB Priboro- Igor Stepanichev, Director Russia NR 627.4 NA NA 628.6 99.8%
stroyeniya
95 Nammo Edgar Fossheim, CEOQ Norway 93 570.9 513.8 11.1% 570.9 100.0%
George Melton, Chairman, 3
96 Wyle CEO and President us. NR 563.5 3908 44.2% 924.1 61.0%
97 M.C. Dean Bill Dean, President and CEQ U.S. 99 548.2 445.0 23.2% 820.1 66.8%
98 - lorael Avi Felder, President and CEQ Israel 97 508.6 465.0 9.4% 508.6 100.0%
Military Industries
99 Fuiitsu Masami Yamamofo, President Japan 92 5038 5334 55% | 52937.1 1.0%
(Representative Director)
100 RTI Sistema Sergei Tishchenko, Director Russia NR 449.0 NA NA 506.0 88.7%

Source: Defense News
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