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MHorodyHKUMOHanNbHbIe y4ebHOo-
TPEHMPOBOYHbIE KOMMIEKChI

3AO0 «HMM MT «OkeaHoc»
Multi-Functional Training Facilities

by Oceanos Jsc

[NpeapelicoBbI 0CMOTP - KioueBoe
3BE€HO MPOGUNAKTUKI OPOKHO-
TPaAHCMOPTHbIX MPOUCLLECTBHI
Pre-Scheduled Inspection fo Prevent
Traffic Accidents

Mocmotpetb 1 yBUAETb. CoBpeMeHHble
cpeacTBa oTobpaxeHus HdopMaLmm
Look and Feel. Advanced Data Display
Facilities

SdhekTrBHas 3awmTa cnyKebHoM
TalHbl

Reliable Official Secret Security
CoBpeMeHHbIe 3/1eKTPOHHbIE KOMI/IeK-
TyloLwme n3fenvs

Advanced Electronic Components
MMnynbcHble TenoBble UCTOYHMKM
3HEpruv NMPOTEXHNYECKOrO TUMa

B U3AENMAX MPaKaaHCKOro HazHaueHns
Pyrotechnic Pulsed Heat Sources in Civil
Products

3awmTHble <TepHOBHUK®
CBepXLLUMPOKOMNOOCHbIE HAHOCTPYK-
TYpPUPOBaHHbIe PajvionoroLLaioLLyie
MOKPbITUA

Ultra-Wideband Anti-Radar
Nanocoatings

JHeprocGepexkeHrie B MPOM3BOACTBE
©KaToro Bo3ayxa

lNepcneKTviBbI BHEAPEHUA Na3epHo-
[lyroBOVi CBapKU B OTEHECTBEHHYIO
MPOMBbILLIEHHOCTb

Prospects of Laser-Arc Welding in
Domestic Industry

VIHHOBauun B cneupanbHoN XumMmimn
Innovations in Special Chemistry
Ceramics for Future Light Armour
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OT PEAAKLUUU

CUCTEMA PACINPOCTPA-
HEHUA XXYPHAJA:

® B MuHo60poHbI PO;

e B /lenapTameHTe aBMaLMOHHON
NPOMBILLNEHHOCTY;

® B /lenaptameHTe BHeLIHe-3KOHO-
MUYECKIX OTHOLLEHN;

* B /lenaprameHTe MO6WIN3ALMOHHON
NOArOTOBKM, rpaXAaHCcKoi 060poHbl,
npeaynpexaeHns 1 IMKBUAALMUM
Ype3BblYaHbIX CUTYaLNil;

® B /lenaptameHTe NPOMbILLNEHHOCTI
06bI4HbIX BOOPYMEHMI, Boenpunacos
1 CNeuxummnm;

* B /lenaprameHTe pa3BuTis 060POHHO-
NPOMBILLNIEHHOTO KOMM/IEKCa;

® B /lenaprameHTe CUCTEMHOrO aHanusa
CTparernyeckoro naaHNpoBaHus;

® B /lenaptameHTe CyA0CTPOUTENLHON
NPOMBILLIEHHOCTU
11 MOPCKO TEXHWKI;

o B locyfapcTBEHHOI KopropaLum
«PocTexHonornmny;

e 8 OV «PocobopoHnocTaBkar;

® B npasutenscree CaHkT-Metepbypra u
JleHoGnactw;

e g [YMYC no CaHkr-Metepbypry;

e BMYCP®;

® B VIHCTUTYTE NOAUTUYECKOTO
11 BOEHHOr0 aHanu3a;

o B ®egepanbHoit cyxbe
Mo 060pPOHHOMY 3aKa3y;

o B QegepanbHoit ciyxbe No BOEHHO-
TeXHUYECKOMY COTPYAHNYECTBY;

* 8 OV «Pocob6opoHIKCNOpT»;

o B ®epepanbHoit ciykbe no TexHuye-
CKOMY 1 3KCMIOPTHOMY KOHTPOJ1I0;

® B LleHTpe aHanu3a cTparteruii
N TEXHONOTUIA;

® B AKaileM1m reononuTUYecKnx
npo6nem;

® B VIHCTUTYTE NOAUTUYECKOTO
1 BOEHHOTO aHanu3a;

® DYKOBOAMTENAIM NPEANPUATUI
poccuiickoro OIK;

® 110 KPyNHbIM OTPACNEBbIM
KOMMaHWsAM;

® Ha 3annaHMPOBaHHbIX BbICTABKAX;

® 10 noanucke.

BbICTABKMU:

MAKC-2011

16—21 aBrycra

YyKoBCKuii, MockoBcKas obnactb
10-i MeXayHapOoAHbIA aBUaLMOHHO-
KOCMWYeCKMiA canoH

POCCUICKASA BbICTABKA
BOOPYXXEHUA-2011

08—11 CeHTABPs

HwxHui Tarun

8-a MexpayHapoaHas BbicTaBKa
BOOPYIKEHUS, BOEHHOW TEXHWKM
1 6oenpunacos

HEBA-2011

20-23 ceHTAGps
CaHkT-TNeTepbypr, «/leH3Kcno»
11-2 MexayHapoaHas BbiCTaBKa
M0 Cy[OCTPOEHMIO, CYI0X0ACTBY

POCCUACKUIA MPOMbILLNIEHHUK-2011
28 CeHTAbpPs — 01 OKTAGPS
CaHkr-Tletepbypr, «/1eHIKCNo»

15-/ MeXayHapOoAHbI NPOMbILLAEHHbIN
dopym

DISPLAY-2011

28 CeHTAbpPs — 01 OKTAGPS
CaHkr-MNetep6ypr, «/leH3Kcno»
6-A BbiCTaBKa cpeacTs v cuctem
oTobpaeHus MHhopmaLmum

AEROSPACE TESTING RUSSIA-2011
04—06 OKTABPS

Mocksa, CK «Onumnunckuniiy

8- MexayHapoaHas BbICTaBKa
ucnbiTatenbHoro 060pyAoBaHus,
CUCTEM U TEXHONOTUI aBUALMOHHO-
KOCMUYECKOMN NPOMbILLIEHHOCTH

DUBAI AIRSHOW-2011

13—17 HOAGPA

Ly6ait, 06beanHEHHbIE Apabckue
Smupartbl

MexayHapoaHas aB1aLoHHO-
KOCMUYeCKas BbiCTaBKa

TAKXXE MOXXHO KYTMNWUTb:

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

© MaraswH-BbicTaBKa «BoeHHbI Koni-
nekumnoHep» Cakt-Metep6ypr,

® 3aropofHbii np., A. 42

® MarasuH «Crapas TexHuyeckas
Khura» CaHkr-lNetepbypr,

e 7-A47uHud, B. 0., a. 10

JIMLA U KOMITAHUWN,
YNOMAHYTbIE B HOMEPE

Abaynnuu 1. 101

AsuacanoH, OAO 12
AsuoHuKa-CBY, rpynna komnanuit 39
ABTOMaTH3auMa MalwmH u TexHonoruit, HNO I
AnbdaMegukanrpynn, 000 65
AuppeesT. 22

Ap3amaccKuit IpuGOPOCTPOUTENbHIV 3aBOA
umenn M. . MnavanHa 24
AptamoHoB A. 15

ACTENC, 3A0 I, 58

Borycnaes B. 14

Bopucos B. 12

BHUNOTPUY, ®Iyn 72
BoeHtopm-Auzaitt, HML, 000 113
laitkoBny b. 86

[pazes M. 80

EBPAAC.UT, 3A0 96

EmenbsaHoB A. 78

3aBoa JleHnHed, HTL, OAO 78
3akapsaHE. 120

WnCT 109

WHpena, Kb, 000 1V, 53

WNCC um. PewetHesa, OAO 42
KanioxHbii B. 62

KHUTY, rb0Y BMO 101
KomnnekcHsle pelwehus, HMM, 000 26
KoHcranTa-fuzaiid, 000 92
KynoH, HAK, OAO 22

Kyxapb B. 81

Naspuyes 0. 24

Ne6eges B. 113

Jlonota B. 4

Jyknua . 104

MapuHec, TN 95

Mwuxaiinos A. 101
MockabenbkomnnexT, 3A0 102
Motop Cuy, AO 1, 15

Hasuc, KB, 3A0 37

HEPOKOM, 3A0 91

Hekpacos B. 72

Hukutun A, 92

Hukonaituyk I. 104
Hosatop, OKB, OAO 54
H3B3-Coto3, XK OAO 60
OxeaHoc, HMN NT, 3A0 86
NadHyTbes B. 92

MNepepoBas TekcTunblumMua, Koponésckas Wwénko-

Bas abpuka, 3A0 120

MoHomapes B. 111

Mpomxumnepms, 3A0 111
Papnoctpum, HMM 103

Pacnonos B. 81

Pactopryes H. 22

POCTOBCKMII ONTUKO-MEXaHUYECKNIl 3aB0f,
0AO 112

Cupopos . 80

Cunnkosa H. 46

CKTB PT, OAO 99

CneuaBtomatuka, ACNT, 000 71

Cnnas, THNM, ®YN 59

Cranb, 000 110

Crpenun A. 31

Tectoenos H. 42

TexHuka, OKb, 000 57

Trauyk C. 15

TynbCKuii rocyAapcTBeHHbIil yHuBepcuter 80
®epput-flomen, HAN, OAO 104
YensiGUHCKNI KOMNPEeCcopHbii 3asoa, 3A0 107
Yypakos B. 53

Ilenectosa 0. 96

3/1ICK, 3A0 98

Jneprus, PKK 3

3pukon Codr, 000 100

218 ABMALMOHHO-PEMOHTHBIN 3aBog, OAO 33
AbdullinI. 101

AMT, NPO Il

Andreev G. 22

Artamonov A. 18

Arzamas Instrument Plant JSC 25
ASTAIS, JSC 11,58

AVD Systems, ltd 90

Avionica-MW, Group 39

Boguslayev V. 14

Chudakov V. 53
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Constant-Design, Company 93
Emel'yanovA. 79

Energia, RCS 9
EVRAAS.IT, JSC 96

Ferrite Domen Co. 105
Gaykovich B. 89

ILiST 109

INDELA Design Bureau IV, 53
Kalyuzhny V. 69

Kazan State Technological University 101
KukharV. 84

Kulon, Research Institute 23
Lavrichev 0. 25

LebedevV. 118

LENINETZ PLANT Inc., SRC 79
Lopota V. 9

Lukitsa l. 105

Marines, TPP 95
Mikhailov A. 101

Motor Sich, JSC 1,18
Nekrasov V. 76
Neurokom, JSC 91
NEVZ-Soyuz, JSC 61
Nikolaichuk G. 105

Novator, Experimental Design Bureau 55
Oceanos, JSC 89
Ponomarev V. 111
Promkhimperm, JSC 111
Prosoft, company 85
Radiostrim, Ltd. 103
Raspopov V. 84

Rastorguev N. 22

Reshetnev Information Satellite Systems, JSC 45
Shelestova 0. 96

Sinikova N. 49

SKTBRT, JSC 99

Strelin A. 36

Testoyedov N. 45

Tkachuk S. 18

Tula State University 84
VNIIFTRI, FSUE 76
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PErMCTPALMOHHOE CBUAETENLCTBO
M TY 78-00141 oT 01 HOABPA

2008 roaa. Boigano YnpasneHunem
depepanbHoii cnyx6bl No Hagsopy

B chepe CBA3M M MACCOBbIX KOMMYHU-
Kauui no CaHkr-MNetepbypry

1 JleHWHrpajcKoii o6nactv

OTtneyataHo B TMNorpacumn
«AKLLEHT»

194044 CaHkT-letepbypr,
Bonbuworn CamncoHneBcKuii np.,
n. 60, nut. U

3aK. N2 847

Homep noanwvcaH B neyatb

5 aBrycta 2011 roga

Tupax 8000 3K3.

Peqakumn He HeC&T OTBEeTCTBEHHOCTN

3a copepxaHne peKnamHbIX MmaTepunanos.
MHeHVe pefaKLMn MOXET He coBnajath
C MHEHVeM aBTOpOB Ny6AMKaL M.

Bce peknamupyemble ToBapbl 1 ycnyru
noanexar obssarensHomn ceptuduKalum.
an/l Ucnonb30BaHUM matepnanos

CCbINIKA Ha UCTOYHUK 06sA3aTenbHa.
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MKC Hap 3emnén
ISS above the Earth

K HOBbIM KOCMUYECKM
CBEPWEHNAM

OTKpbITOE aKLMOHepHoe 06LecTBo «PakeTHO-KocMumyecKan koprnopauus «3Heprusa» um. C. M. Koponésa»
Poccua, 141070, MockoBckas 06a., . Koponés, yn. JleHuHa, A. 4a
Ten.: +7 (495) 513-86-55, dakc: +7 (495) 513-88-70, +7 (495) 513-86-20
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SRAERT CUT KOOV

aKeTHO-KoCMUYecKas Kopnopauusa
(PKK) «3Heprus» umenn C. M. Kopo-
néBa — NpeanpuaTue, KOTOPOMY CYXAEHO
6bIN0 CTaTb KIKOYEBbIM 31eMeHTOM (yHAa-
MeHTa PaKeTHO-KOCMUYECKON NPOMbILLNEH-
HOCTM Hallen CTpaHbl, 3aN10XNTb OCHOBbI €&
paKeTHO-AAEPHOrO WMTa U OTKPbITb Yeno-
BEYeCTBY NyTb K HEMocpeAcTBEHHOMY uC-
CNefoBaHMI0 U OCBOEHWI KOCMUYECKOro
NpOCTpaHCTBa aBTOMATUYECKUMU U NUNO-
TUpYyembIMU cpeacTBamu. Konnektue npea-
NPUATAA — 3TO BbIAAIOLWAACA WHXeHepHas
WKoNa MUPOBOTrO YPOBHA, CO3UAATENbHbIM
TPYL KOTOPOM BHEC BECOMbIV BKNAA B AeNo
3awutel OTeyectBa M nNpefoTBpaLieHuA
Yrpo3 A4epHOV BOMHbI.
Tekywun rog — roa Poccuickon Kocmo-
HaBTUKW, 50-neTMA Hayana nunoTupye-
MbIX MONETOB 4YenoBeka B Kocmoc. W 3To,
no CyT, ABNAETCA OLEHKOW AeATeNbHOCTU
PKK «3Heprua» — nepBeHLa oTeyecTBeH-
HOM  PaKeTHO-KOCMUYECKON WHAYyCTpUM,
KoTopbin B 2011 roay otmeyaet 65-netue.

E-mail: mail@rsce.ru, www.energia.ru

MpeanpuaTME C MOMEHTa OCHOBAaHWA AB-
NAETCA NMAEPOM MUPOBON KOCMOHABTUKM.
3pech B Kpatyaiilume cpoku 6bino obecne-
4yeHo co3aaHue nepsbix 3DDOEKTUBHENILNX
OTeYeCTBEHHbIX PAKeTHbIX CPeAcTB — Opy-
XUA CAEPMKMBAHMA, KOTOpoe CTano OCHO-
BOWN PAKETHO-ALEPHOro WuTa CTpaHbl W
MO3BOJIMNO YeNoBeyecTBy Nepentn K pe-
WeHNI0 33ajayn OCBOEHUSA KOCMUYECKOro
NPOCTPaHCTBA, OTKPbIB HEOrpaHW4YeHHble
BO3MOXHOCTU ANA n3y4yeHua BceneHHom.
B 3noxanbHbIX UCTOPUYECKUX CBepLIEHM-
ax PKK «3Heprusa» n eé Konnektusy Bbina-
na HenpocTas fonsa 6biTb NEPBONPOXOALEM
Ha TPYAHOM 3Tane CTaHOBMEHUS PaKeTHo-
KOCMUYECKOW TEXHUKN.

Victopnsa co3paHuAa oTeyecTBEHHOW pa-
KETHOW TeXHUKN YyXOAWUT KOpHAMM B 1920-
e rofbl, K I'pynne n3yyeHnsa peakTUBHOroO
asenna (TWMP) un FasoanHaMUYecKom
na6opatopuu (FAN), rae ogHMMU U3 KitoYe-
BbIx nuaepos 6biim C. M. Koponés u B. M.
Inywko. Benukas OTeyecTBeHHas BOWHa
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1941-1945 rr. npuoctaHoBuna passutme
3TOro HanpaeneHus. Pa6oTbl BO306HOBM-
NINCb, KOTAA B MiOHe-niofe 1945 1. 60nbLIyio
rpynny COBETCKMX MHKEHepOB KOMaHAWPO-
Banu B epmaHuio, rae K 3TOMy BpemeHwu
6blna 6bIN0 OPraHM30BaHO U3ydYeHue Tpo-
thenHoO maTepuanbHOM YacTu U TexHUYe-
CKOM fOoKyMeHTauun paketbl A-4 (DAY-2).
Cneumnanucram, B 4ncno Kotopsbix sownu C.
M. Koponés, B. M. Mywko, B. M. bapmuH,
H. A. NMuntoruk, B. M. MuwwuH, B. E. YepTok,
B. U. Ky3neuos, M. C. PasaHckuii n gpyrue,
6biNy  MoCTaBNeHbl 3ajayn: onpeaenuTb
YypOBEHb Pa3BUTUA HeMELKON paKeTHOW
TEXHUKWU, BOCCTAHOBUTH KOMM/IEKT TEXHU-
yecKon poKymeHTauuu, obecneynts c6op-
Ky U3 TpodheilHOM MmaTepuanbHOM Yactu
MaKCMManbHO BO3MOXHOFO KOAMYecTBa
paKeT, a TaKkke HAa3eMHOro WUCMbITaTebHO-
nyckoBoro o6opyaoBaHus. Pewutb 311 3a-
Aaun 6bi10 KpariHe TPYAHO: aMepUKaHLbl,
nokuaas TeppuTopuio, nepeaaBaemyld B
COBETCKYI0 OKKYNaLMOHHYI0 30HY, MocTapa-



NCb MHOTOE BbIBE3TH, A TO, YTO OCTANOCh,
YyHUYTOXMAN. Hawum cneymanucram fo-
CTanncb pa3po3HEeHHble YyepTexu, ocTart-
KW paKeT, OTAeNbHble y3/bl. B pesynbrate
cnoxHenwen pabotbl cobpanu 29 paker
A-4, a TaKXXe KOMM/eKTbl AeTanen u arpe-
ratoB ana cbopku B CoBetckom Cotose
ewe 10 paker.

B mae 1946 roga Ha 6ase apTunnepuincKo-
ro 3asoaa N288 co3paetca locypapcTeeH-
HbIi  COI3HbIA TONIOBHOW  HAY4HO-UC-
cnefoBaTeNbCKUN UHCTUTYT Ne 88
(HNN-88), rae ObINM CKOHUEHTPUPOBA-
Hbl Hay4YHO-UCCNeAoBaTeNbCKasA, NPOEKT-
HO-KOHCTPYKTOPCKAA M OMbITHO-UCMbITA-
TenbHas 6a3bl Ana pa3BEpTbiBaHUA paboT
Mo PeaKTVBHOMY BOOPYKEHUIO.

26 aBrycta 1946 r. OpUANYECKN YTBEPHK-
AeHo obpasoBaHue B cTpyKType HMN-88
OTAena 3, HayalbHWKOM KoToporo 6bin
Ha3Ha4YeH rnaBHbIi KOHCTPYKTOP U3genus
N21 (P-1) C. M. Koponés. 3Ta aBrycroBcKas
Aata cuuTaetca [HEM pOXAeHMA npea-
npuaTuA, Kotopoe ¢ 1994 r. HocuT Ha3Ba-
Hue PaKeTHO-KOCMM4YecKas Kopnopauus
«3Heprua» umenn C. . Koponésa.
HakonneHHbI onbIT No pakeTe A-4 N03BO-
AWUA NPUCTYNUTb K Pa3B&pTbIBAHNIO OMbIT-
HOrO  MPOM3BOACTBA  GANAUCTUYECKUX
paKeT. JTo ABAANOCHL 3afja4eil nepBooOYye-
pPeAHON rocyfapCTBEHHON BAXHOCTH, T. K.
HW OfHa OTpac/Nb OTEYeCTBEHHOM Npo-
MbILLNEHHOCTW He BbiNa roToBa K UX U3ro-
TOBNEHUIO.

HecmoTps Ha cTporuin 3anpet W3MeHATb
KOHCTPYKUMIO paKeTol A-4 AnA nepsow
cepum P-1, KOHCTPYKTOPBI BCE e YyXUTpU-
ANCb BHEAPUTb HEKOTOPble HOBblEe Tex-
HUYeckue pelweHus. Nocne 3aBeplieHns
BCEX UCMbITaHWi paketa P-1 6bina npu-
HATa Ha BoopyxeHne CoBeTCKON Apmum C
KOMMNIEKCOM Ha3eMHoro o6opyaoBaHus,
ac 1952 r. nepeaaHa B cepuitHoe Npous-
BOJCTBO.

OAHON M3 OTANYUTENbHBIX YepT CTUAA py-
kosopacTea C.M. Koponéga 6bino ctpemne-
HWe K NOCTOAHHOMY COBEPLUEHCTBOBAHMIO
CTPYKTYPbl KOHCTPYKTOPCKOTO 610p0 1 3KC-
nepuMmeHTanbHOro NPOM3BOACTBA B LleNsx
MaKCHManbHOro MCMonb30BaHUA TBOpYe-
CKOro noteHumana v nNpou3BOACTBEHHOW
aKTMBHOCTU KonnektmBa. CyliecTBOBaB-
Wwas CTPyKTypa OTAena CKoBbiBana Heob-
XOAMMOE pa3BEPTbIBAHME KaK NPOEKTHbIX,
TaK M 3KCNepuMMeHTanbHbIX paboT. Mos-
Tomy B mae 1950 r. B cTpyktype HNN-88
66110 co3naHo Ocob0oe KOHCTPYKTOpPCKOE
6topo N2 1 (OKB-1) no pa3paboTke paker
AanbHero AercTBUA, Ha4aNlbHUKOM W rnas-
HbIM KOHCTPYKTOPOM KOTOPOro Obin Ha-
3HaveH C. 1. Koponés. C 1951 no 1956 .
KOHCTPYKTOpPCKUM  Glopo  co3paloTca

HOBble 06paslibl PAKETHON TeXHWKU: pa-
Ketbl P-5 (co Bcemu mopudukauusmm),
P-11, P-11A, P-11®M (nepBas B mupe pa-
KeTa, 3anycKkaemas ¢ NOABOALHON NOAKM).
HauuHatotcs paboTsl no pakete P-7.
OKB-1, Haxoascb (opmanbHO B CTPYK-
Type HUW-88, B pencTBUTENBHOCTU Ca-
MOCTOATENIbHO ~ OMNpefenano  passutue
0Te4YeCTBEHHON PAKETHON TeXHWUKW, Npej-
Ha3HaYeHHOW [i1A [OCTaBKM MONEe3HbIX
rpy3oB Ha 6onbline paccrtosHus. MoaTo-
My Bbigenenve OKB-1 c 3aBogom N2 88
13 HNW-88 B camocTosaTenbHoe npeanpu-
ATNE NULWb PUANYECKN Y3aKOHUNO (aK-
TUYyecKoe cocTosiHue fen. Bnepsbie op-
raHW3oBbIBanacb NPUHLMUNMANBLHO HOBas
CTPYKTypa: ONbITHbIN 3aBOA BKIOYEH B CO-
cras KB.

HacToAwmm npopbIBOM B PaKeTHOW Tex-
HUKe cTana pa3paboTKa ABYXCTyneHya-
TO BannucTMyecKoit paketol P-7. Tak Ha-
3blBaemMan «BefNMKonenHaa cemépka» He
TONbKO M3MEHWNA XOA XONOAHOW BOMHbI,
HO W ABMNACb BEHLOM [OArOro W Kpo-
notauMeBoro Tpyaa. Paketa crana 6asoi
ANA [AanbHeWllero COBEPLIEHCTBOBAHMA
pakeT-HocuTenei (PH) KocMuyeckoro Ha-
3Ha4yeHusA.Ceénomoulblo4oKTabpa1957T.
Obin BbiBEAEH Ha OKONO3eMHYyK opbuty
nepBbll UCKYCCTBEHHBIN CNYTHUK 3emnu,
4TO 03HAMEHOBAO0 Hayano KOCMUYECKOMN
3pbl YenoseyecTtBa. U yxe B uoHe 1958 r.
OKB-1 HauMHaet TexHuyeckue paspabor-
KU KOCMUYECKOro Kopabis Ans nonérta ye-
noeka. 3toT npoekt C. . Koponés 6epér
noJ NOCTOAHHbINA NNYHbIA KOHTPOSb.
3anyck npoToTuna Takoro annapara 6bin
npoussesféH 19 asrycra 1960 r. ¢ nogo-
MbITHBIMU KWUBOTHBIMU — cobakamu Ben-
Ko n CTpenkon, KoTopble yCnewHo npu-
3emnunucb 20 aBrycta. Bnepsble xuBble
cyuiectsa, nobbiBaB B KOCMOCE, BepHy-
Ancb Ha 3emnto, AOKa3aB MPaBWUIbHOCTb
peleHunii, BbIGPaHHbIX AN MOATOTOBKM
nonéra yenoBeka B KOCMMYeECKOe Npo-
CTPaHCTBO.

MepBbll B MUPOBOW MUCTOPWUM MONET Ye-
foBeKa B KOCMOC, OCYLLeCTBNEHHbBIN
neTynKom-kocmoHasTom 0. A. larapu-
HbIM Ha 6opTy Kopabna «BocTok», co-
croanca 12 anpens 1961 r. larapuHckue
108 MWHYT CTanum UTOrOM HanpsAXEHHOo-
ro TpyAa COBETCKUX YYEHbIX, MHKEHEPOB,
Bpayen u Apyrux cneuymanuctos. Bepy-
WYt POJib B 3TOMN TMraHTCKOW paboTe Cbi-
rpano OKB-1.

C TOro AHA NuNOTMpyemas KOCMOHAaBTU-
Ka NPOYHO BOLLJIA B XU3Hb HaLUel CTPaHbl
1 Bcero mupa. [lopora K 38é3sam, npono-
weHHas C. 1. KoponéBbim 1 ero copatHu-
KaMu, OTHbIHE OTKPbITa KOCMOHaBTam W
acTpoHaBTaMm M3 pasHbIX YroNKOB MUpa.

AEROSPACE INDUSRTY

Burtanuit Jlonota, npesnaeHt PKK «3Heprus»,
reHepasnbHbI KOHCTPYKTOP

Vitaliy Lopota, President and General Designer
of RSC Energia

Mpepcepatens MNpasutensctea P® B. B. MyTuH
Ha NOANMCAHMM COrNaLeHNs 0 COTPYAHMYeCTBe
mexay PKK «3ueprua» (B. A. JlonoTa)

n EADS Astrium (®PpaHcya Ok)

Ha aBMaKocMuyeckoMm canoHe B Jle bypxe

21 nioHa 2011 r.

Chairman of the RF Government Vladimir Putin
signing the agreement on cooperation between
RCS Energia (V. Lopota) and EADS Astrium
(Frangois Auque) at the International Paris Air
Show Le Bourget on 21 June 2011
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He jenas ocTtaHaBnuMBaTbCA Ha [OCTUT-
HYTOM, [NnaBHbI KOHCTPYKTOP CTaBUT BCE
Gonee un Gonee cnoxHble 3agayu: nep-
Bble CYTKM 4enoBeka Ha opbute (6 aB-
rycta 1961 r. — kopabnb «BocTok-2»
¢ nérymkom-kocmoHastom [. C. Twuro-
BbIM), 3aMyCK [BYyX NWUIOTUPYEMbIX KOpa-
6nein (11 aBrycta 1962 r. — «BoCTOK-3»
¢ nétynkom-kocmoHastom A. . Hukona-
eBblM, 12 asrycta 1962 r. — «BocToK-4»
C nérynkom-kocmoHasTtom [1. P. lMonosu-
yem), NepBbil B MUpe MONET KEHL|UHbI-
KocmoHaBTa (16 utoHa 1963 r. — Kopabnb
«BOCTOK-6» ¢ B.B.TepelwKoBoit).

3atem 6bin 3anycK TPEXMecTHoro Kopab-
na «Bocxopg» ¢ NéTYMKaAMU-KOCMOHABTamMu
B. M. KomapoBbim, K. . ®eoKTuctoBbim
(y4éHbiit), . b. Eroposbim (Bpay). dKunax
pasmellancs B cnyckaemom annapare 6e3
cKathaHApPOB M NpU3emMaancs BHyTpu Kopab-
na, a He KatanynbTMposanca. [lonér nono-
WA Hayano HOBOMY 3Tany B pa3BUTUM KOC-
MOHaBTUKM, MOCKOMbKY Ha MHOTOMECTHbIX
Kopabnsx NosBMNACh BO3MOXHOCTb NPOBO-
AWUTb KOMMNNEKCHbIe Hay4YHO-TEXHUYECKNE U
MeauKo-61oornyecKne nccneaoBaHus.

B KoHCTpyKuum Kopabna «Bocxoa-2» no
CpaBHeHuIo ¢ «Bocxoaom» Gbinu caenaHsl
nopaboTku, obecneymsaoLie BbIXOA KOC-
MOHaBTa B OTKPbITbIA KOocmoc. 18 mapta
1965 r. cTaptoBan Kopabnb ¢ néTyMKam-
kocmoHaBTamu 1. U. bensesbim n A. A. Jleo-
HOBbIM Ha 6opTy. Bo Bpems nonéra
A. A. JleoHOB coBeplwmnn NepBbin B mupe
BbIXOA B OTKPbITbIN KOCMOC. PasnnuHble
MoAMdUKaLMN  ABYXCTYNEHYaTON paKeTbl

[naBHbI KOHCTPYKTOP paKeTHO-KocMUyeckux cuctem akagemuk C. M. Koponés
1 nepBbli KOCMOHABT nnaHeTbl 3emnA 0. A. MarapuH
Chief Designer of Soviet Spacecrafts, Academician Sergei Korolev and First
Cosmonaut Yuri Gagarin

ABNALNOHHO-KOCMUYECKAA NMPOMbBILWLJTIEHHOCTb

P-7 BCnep 3a nepBbIM MCKYCCTBEHHbBIM CMyT-
HMUKOM BblBENU Ha OpbUTY BTOPO#1 — ¢ coba-
Kol Jlailkoi Ha 6opty (3 HoAGpsa 1957 r.)
— n Tpetuii (15 mas 1958 r.) cnytHuKU. C
MOMOLLbIO e€ TPEXCTYNEeHYaTbIX MOANDMKaA-
uun — PH «BocTtok» 1 «Coto3» — 6biin Ha-
yaTbl MCCNefoBaHMA JaNbHEro Kocmoca,
OCyLLeCTBNEHbI MONETbI TUNOTUPYEMBIX KOC-
MUYeckux kopabnein «Boctok», «Bocxoay,
«Col03», OTeYeCTBEHHbIX aBTOMATUYECKUX
annapaTtoB Tuna «3eHUT» AN AeTajbHON
(hOTOCHEMKM NOBepXHOCTU 3emnun. YeTbl-
péxcryneHyataa PH «MonHua» nossonu-
N1a HauaTb B Halleil CTpaHe pa3BepTbiBaHue
cuctembl «MONTHUA» AaNbHEN KOCMUYECKOM
paanocBsA3n, pacliMpuTb NPOBOAUMbIE UC-
cneposaHua Mapca, Benepol, JlyHbl.

Mop pykosoactBom C. [l. Koponésa B
OKB-1 6bin1 peanu3oBaHbl MPUOPUTETHbIE
NPOEKTbI MO NepPBbIM aBTOMATUYECKUM KOC-
muyeckum annaparam (AKA) u mexnna-
HeTHbIM cTaHumam (AMC). CtaHuma «JlyHa-
2» BNepBble B MUpe aocTurna 14 ceHtabps
1959 r. noBepxHOCTU JlyHbl WM AocTaBuna
Tyaa Bbimnensl. CTaHuma «JlyHa-9» coBep-
wuna 3 deBpana 1966 r. markyio nocag-
Ky Ha JlyHy, BNepBble B MUPE BbINOAHUB na-
HOpaMHylo (HOTOCHEMKY €€ MOBEPXHOCTU
M nepesaB Ha 3emii0 YHUKaNbHble CHUM-
Ku. B OKB-1 6binu co3paHbl U oTnpase-
Hbl B MONMET nepBble oTeyecTBeHHble AKA
netanbHoi (oTOCbEMKM «3eHuT» (1962),
AKA cBsizu «MonHusa-1» (1965). Otcioapa
We ywnu K BeHepe craHuumn «BeHepa-1»
(1961), «3oHa-1» (1964), «BeHepa-2»
(1965), «BeHepa-3» (1966), KoTopas Bnep-

Bble B MUpe AOCTUIIa NOBEPXHOCTU OAHO-
UMEHHON nnaHeTbl. CTapTbl CO3A4aHHbIX B
OKB-1 v otnpaBneHHbIX B NonéT Kk Mapcy
AMC «Mapc-1» (1962), «3oHa-2» (1964),
«30HA-3» (1965) no3BOAWUAWU BbINOAHUTbL
nepBble WCCNEAOBAHUA MEXNNAHETHOro
NPOCTPaHCTBa Ha Tpaccax AasbHOCTbIO A0
10 MAH KM OT 3emnu.

Muorve HanpaBneHus, oTkpbiTble B OKB-1
nog pykosoacteom C. . Koponésa, Hawnm
[JOCTOMHOE NMPOJOMIKEHNE HA APYrUX Npej-
NPpUATUAX, KyAa nepefaBanach JOKYMeHTa-
uMA ana pasBépTbiBaHMA CEPUIRHOrO Npo-
M3BOACTBA, W [enerupoBanncb Begyline
cneumnanuctol. CosgaHne 6anIMCTUYECKUX
paKeT NpoAomKMNOCh B ropoaax Kyiibbl-
wese (Camape), lHenponetpoBcke, Muac-
ce — cerogHAawHmx MMHNPKL, «LCKB - Mpo-
rpecc», HMO «lOxHoe», «PL, MakeeBa»,
KOTOpble MHOrMe roAbl BO3rNaBAsAU CO-
patHukmn C. M. Koponésa, TanaHtauBble
WNHXeHepbl ¥ BblJAKLWMECA pyKOBOAUTE-
nm — [O.WN. Kosnos, M. K. AilHrens, B.Tl. Ma-
keeB. B yactu AKA Tvna «3eHut» paspa-
6OTKM 1 NPOU3BO/CTBO COCPEAOTOUNNNCH B
B FTHMNPKL, «UCKB — Mporpecc» (4. N. Kos-
no.), B yactn AKA «Monuus-1» — B Kpac-
Hosipcke, «MCC» (M. . PelleTHEB), B YacTu
AMC pansa nonétoB K Jlyne, Mapcy, BeHe-
pe — B Xumkax (Mockosckas 061.), HMO
um. C.A.lasoukuHa (. H. babakuH).
OfHOBpPEMEHHO C peanu3auuent nepsbix
Kocmmyeckux nporpamm B OKB-1 paccma-
TPMBaNNCb BapuaHTbl PasNnyHbIX NUNOTK-
pyembix annapaTtoB, B TOM yucne aas no-
NEToB K JlyHe n Mapcy. ITn pa3paboTtku

MunoTrpyeMmbIi KocMUYecKUii Kopabib «BoCToK», Ha KOTOpPOM

10. A. TarapuH coBepLunn nctopuyeckuii nonét Bokpyr 3emnn 12 anpens 1961 .

on 12 April 1961
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Legendary Vostok manned spacecraft with Yuri Gagarin aboard launched



MOCNYXUNN OCHOBOW [A CO3A4aHUA B MO-
cnepyouiem Kopabneint «Cow3s» u «Mpo-
rpecc», opbuTanbHbix craHuuin «CanoT»
n «Mwup», MexayHapoAHON KOCMUYECKOM
cranuunn (MKQ).

NMunoTtupyemslie kopaban «Coto3», B OTAU-
yne ot «BocToKoB», co3gaBanuch Ana pe-
WeHMA B KOCMOCe LeneBbix 3agady. Anna-
patbl AOMKHbI BN UMETb 6oNee WUPOKYIO
(hyHKUMOHANLHOCTL U 0becnednBatb 6e3o-
MacHOCTb 3KMMaxa Ha NpPOTAXKEHWU BCEro
nonéra. C kopabnamu «Coto3» Hepa3pbIBHO
cBA3aHa pa3paboTka cpeactB cOAMKeHUs
M CTbIKOBKW, TPaHCMOPTHO-TEXHMYECKOrO
obecneyeHnss opbuTanbHbIX CTaHuuWii. B
1975 r. 6bina ocyllecTBieHa UCTOPUYECKas
CTbIKOBKAa B KOCMOCe [ByX Kopabneii: oT-
eyecTBeHHOro «Coto3a» M aMepuUKaHCKO-
ro «AnoanoHa». ITOT 3KCNepUMEHTaNbHbIN
nonér cTan MTOrom nepBON MeXayHapoa-
HOW KOCMWYECKOW MNUAOTUPYyeMOW npo-
rpaMmbl, peannM3oBaHHON Hallen cTpaHom
n CLUA.

NocnepoBatensHoe co3aaHue Kopabneii
«Coto3 T», «Coto3 TM», «Coto3 TMA» nmeno
60nbloe 3HaYeHne Ans paboT no cTaHumAM
«Canot» n «Mwnp». LUno coBeplieHcTBO-
BaHWe annapatoB, OHU BCE Gonblue COOT-
BETCTBOBaNU TpeOGOBAHUAM TPAHCMOPTHbIX
onepauuii, HenpepbIBHO MOBbIWANAaCh Ha-
AEKHOCTb KOHCTPYKLUMM W BOPTOBbLIX CU-
cTeM, pa3pabaTbiBanncb HOBble METOAbI U
CpeAcTBa MOArOTOBKW W ynpasieHWs No-
nétom. Ha cerofHAWHMN feHb NUAOTUPY-
emblii kKopabnb «Coto3 TMA-M» sBnsiercs
CaMoVi COBEPLIEHHON MOLENbl B Cepum
KA «Coto3». B HEm PKK «3Heprua» agonto-
LUMOHHO aKKyMynupoBana BeCb OMbIT pas-
paboTKM W 3Kcnayatauum NUNOTUPYEMOi
TEXHUKH.

B 1980-e rr. kopnopauueit (torga HMO
«JHeprus») B cOTpyaHu4ecTBe € 1200
npeanpusTUsMU CTpaHbl 6Gbi1 co3aaH oOT-
€YeCTBEeHHbIi MHOropasoBblli  PaKeTHo-
KOCMWUYECKN KOMNNEKC, B COCTaB KOTOPO-
ro BXOAMNWN paKeTa-HOCUTE/b «IHeprua»
CBEPXTAKENOro Knacca W op6uTanbHbIii
Kopabnb «bypaH». Kopabnb «bypaH» npu
cTaptoBoin macce 105 T no3sonAn BbiBe-
CTV Ha opbUTy NonesHblil rpy3 Maccoii Ao
30 T 1 Bo3BpaTUTL Ha 3emnio Ao 20 1. Kpat-
HOCTb MCNONb30BaHWA Kopabns — 100 no-
NETOB, KaK MUOTUPYEMbIX, TaK U 6ecnunot-
HbIX. KpatHocTb ero ncnonb3osaumsa — 100
NonéToB, KaK B NMNOTUPYEMOM, TaK 1 B Gec-
MUAOTHOM pexume. 15 Hoabpsa 1988r. co-
CTOANCA NEPBbIN W, YBbl, €ANHCTBEHHbI KOC-
MUYECKUI NoNET «bypaHa», BbINMONHEHHbIV
B aBTOMatnyecKom pexwume. Monér npo-
AEMOHCTPUpPOBan BbICOYAWILNA YPOBEHb
pa3BUTUA OTeYeCTBEHHOW KOCMOHABTUKM.
bbina cosgaHa cuctema, no MHOrMMm napa-

AEROSPACE INDUSRTY

3anyck KA c nnatdopmbl «Oanccein» pakeTHO-KOCMUYECKOTo KoMnieKca «MopcKoii cTapT»
Lunching space vehicle from Odyssey platform of Sea Launch space-rocket complex

MeTpam NpeBoCXoAslan amepuKaHCKUi
npoekt «Cneiic warrn». Bnepsbie B mupo-
BOV MPAKTUKE OCYLLECTBAANACH MONHOCTLIO
aBTOMaTMyecKasa nocajka KOCMUYECKOro
annapaTa Takoro knacca. K coxaneHuio,
nporpamma 6bina npekpallieHa B 1992r. B
YCNOBUAX MONUTUKO-3IKOHOMUYECKUX TIpe-
obpasoBaHuii cTpaHbl. [poekT, onepeams-
WK BpeMS, TaK M He MOMy4ymn NyTEBKY B
6ONbLLYI0 KU3Hb.

Fosopsi 0 PKK «3Heprus», Heobxoanmo
OCTAHOBUTHCA HA NPOrpammax oTe4yecTBeH-
HbIX 40NFOBPEMEHHbIX OPOUTaNbHbIX CTaH-
umii (OC). Bonee 40 net 310 HanpasneHue
0CTaeTca OfHUM W3 rnaBHbIX. Jonrospe-
MeHHble opOuTanbHble cTaHumn «Caniot»
N Komnnekc «Mup» ABNAIOTCA HEOCMOPU-
MbIMK 06pasLamu BbICOKOro npodeccuo-
HaNM3Ma yY&€HbIX, UHKEHEPOB U KOHCTPYK-
TOpOB.

CeroaHs 3T0T 6eCLEeHHbIA ONbIT BOMNOTUACA
B npoekte MKC, pa3BépTbiBaHME KOTOPOIo
Hayanocb B 1998 r. PKK «3Heprusa», nme-
jolan K Tomy MomeHTy 6onee yem 25-neT-
HUiA onbiT 3Kcnayatauum [0C, obnagato-
was 6eclueHHbIMU HaBbIKAMW NPOBeAeHNs
NNTENbHBIX MONETOB W MCCNefoBaHUNM,
pacnonaratiowas pasBUTon MHMPACTPYKTY-
poin KOCMUYeCKux cpeacTs (MHOrohyHKLK-
OHaNbHas cTaHuusa «Mup», TpaHCNOPTHbIE
Kopabnn «Coto3» u «lporpecc»), npeano-
Muna o6bearHUTb YCUAWA BeaylMX Koc-
MUYECKNUX AEpIaB B OCYLECTBNEHUU NU-
noTMpyembix nporpamm. B cospaHum MKC
yyactsytoT Poccusa, CLWA, ctpanbl EBponbl,
Kanapga, AinoHus. fonoBHOM opraHu3aumnen
no ocHaueHuto Poccuiickoro cermenta (PC)
CTaHUMM 1 ero uHterpaumm B coctas MKC
asnaetca PKK «3Heprusa».
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MKC — 370 nepBas mexayHapofHas Koc-
MUYeckas MHbpPacTpyKTypa, TPaHCNOPTHO-
TEXHUYECKoe  0bCAyKMBaHUE  KOTOPOI
obecneuunBatoT poccuiickue Kopabnu «Mpo-
rpecc M» n «Coto3», amepukaHckue «Cnenc
watrabi» (B8 2011r. nporpamma ux nonéTos
3aBepluaeTcs), €BpPONENCKNe U ANOHCKUe
rpy3osble Kopabau ATV n HTV.
Kopnopauus pa3pabatbiBaeT nepcneKkTus-
Hble TPaHCMOPTHble CPeACTBa HOBOro Mo-
KONMIEHWS C MCMOMb30BAHNEM AOCTUNEHWUN
B 06n1act KWBEpHETWUKM, HAHOTEXHONO-
TMA, MUKPO3INEKTPOHUKM W Ap., CO3AAET 1
nocTaBnseT PoCCMNCKME CUCTEMbI ANA €B-
ponemnckux rpy3oBbix kKopabnei Tuna ATV,
obecneuymnsaet ux uHterpaumio ¢ PC MKC.
Hapagy c nunoTupyembiMu nporpamma-
mu PKK «3Heprus» nposoaut paboTsbl 1 no
CO3AaHMI0 U 3KcnayaTauuum asTomaTtuye-
CKMX KOCMUYECKUX CUCTEM, B TOM Yucne Te-
NeKOMMYHUKaLMOHHbIX CMYTHUKOB Ha 6ase
YHUBEPCaNbHOW KOCMMYecKon nnatdop-
Mbl «BuKTOpUMA» cob6CTBEHHOI pa3pabort-
KW, CNYTHUKOB AWCTAHLMOHHOrO 30HAUPO-
BaHWA 3eMNun 1 fpyroro HasHayeHus.

PKK «3Heprua» coBMeCTHO € KOMNaHu-
amn CWIA, YkpanHbl n Hopserun cospa-
na n ¢ 1999 r. axkcnayatupyetr paketHo-
KOCMUYECKUIA KOMMIeKC MOPCKOro
6asupoBaHua «MopcKoi cTapT», npea-
Ha3Ha4YeHHbIV [N1A 3anyCKOB KOMMepye-
CKUX CMYTHWKOB Ha BbICOKME OKO/03eM-
Hble op6UTHl ¢ nomolbio PH «3eHuT-3SL».
MepepbiB B paboTe KOMMIEKCa, Bbi3BaH-
HbIA HEOBXOAMMOCTbIO PeCTPYKTypU3aLumm
Ou3Heca, 3aBepwéH. OyepegHoW 3anyck
kommepueckoro KA u3 aksatopuu Tuxo-
ro oKeaHa HameueH Ha oceHb 2011 r. [Ipo-
JomkatTca paboTbl N0 pa3roHHbIM 610Kam



D,EFITEHbHOCTb nnueH3npoBaHa

ABNALMNOHHO-KOCMUYECKAA NMPOMbBILWLJTIEHHOCTb

Crapt PH «Cot03» c nunoTtupyembim kopabném «Cotoz TMA»
LV Soyuz with Soyuz TMA spacecraft

OM n OM-SL, KoTopble NOsIBUAMCL HAa CBET BO MHOrom 6naroaa-
ps OTeYECTBEHHOW NyHHON nporpamme H1-N13. 3Tn 6N10KKM, BKAKO-
yas ux coBpemeHHble moandukaumum M-SLE (ans npoekta «Ha-
3eMHblii cTapT») 1 11C861-03, NCNONb3YIOTCA CEroAHsA B KayecTse
BepXHUX cTyneHen PH cpeaHero un TAXENOro KAaccoB Ans BbiBe-
neHus Ha opbuty cnytHukoe cuctembl ITOHACC M KOMMeEpYECKUX
KOCMMYECKMX annaparos.

Co3gaBas paKeTHO-KOCMUYECKME KOMMIEeKCbl M CUCTeMbl, KOA-
NEKTUB Koprnopauuu NoCTOAHHO HaLeneH Ha NOWUCK TEXHUYECKUX
pelleHni, KoTopble no3Bonsnu Gbl obecneynBaTb Ha AOMKHOM
YPOBHE TEXHONOTMYECKYI0 He3aBMCMMOCTb Halleil CTpaHbl, eé 6e3-
0nacHoCTb (B YCNOBUAX BO3MOMHbBIX MPUPOAHbLIX U TEXHOTEHHbIX
KATacTpod 3eMHOr0 U KOCMUYECKOTO MPOUCXOMXAEHMUA), fabHel-
wee ocBoeHne CONHEYHON CUCTEMBI, MOBbIWEHWE YPOBHA pa3Bu-
TWA UMBUAM3ALMUM 1 6NArOCOCTOAHUA 3eMASH.

B 6nvaiwmnx nnaHax npeanpuaTUs — NPOJOIKMUTL CTPOUTENLCTBO
PC MKC. FoToBWTCA K CTApTy Ha CTaHLUWM MHoroueneBoi nabopa-
TOPHbIA Moaynb (2012 1.), Ha 60PTY KOTOPOro pa3mecTUTCs WKPO-
KWW CNEeKTP POCCUICKON HAay4YHOW annapaTypbl. 3@ HAM NocneayoT
Y3/10BOii 1 ABAa Hay4YHO-3HepreTudeckux moayns (2015-2016 rr.),
KoTopble o6ecnedar PC MKC BbICOKOW MOLLHOCTbIO 3/IeKTponuTa-
HUA ANA NpoBefeHMA 3Heproémkux mccnefosaHuin. Cnepyet oT-
METWTb, Y4TO 3a NOCNefHNe rofibl MMPOBAas KOCMOHABTMKA 3aMeTHO
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npoABuHynach Bnepea. Ha pbIHOK ycayr No NMAOTUPYEMbIM KOC-
MUYECKUM NONETAM BbIXOAAT APYrue CTpaHbl 1 AaXe YacTHble KOM-
naHum. B 3tux ycnosusax Poccum HeobxoaMmMo coxpaHuTb v npu-
YMHOXWTb CBOI [ONI0 B 3TOM CEKTOpe MUPOBOr0 KOCMUYECKOro
pblHKA. A AnA 3TOro HyXeH BbICOKOKAYeCTBEHHbIA M HafEXHbIN
nunoTMpyemblit Kopabnb, KOTOPbIA 6bl 061a4an KOHKYPEHTHLIMU
npevmyuiecTBaMu, AOCTOMHO 3ameHun u gononHun «Coi3sbi» n
«[porpecchi». B 2015 r. nnaHupyeTca Hayano NETHbIX UCMbITAaHUA
TaKoro Kopabas HOBOro NoKoeHNUs B 6ecnuioTHOM pexume. Yuc-
NEHHOCTb €ro 3KMnaxa MOXeT COoCTaBiATb A0 6 4Yel0BEeK, macca
AOCTaBAAEMOro 1 BO3Bpallaemoro rpysa npu 3tom — go 500 Kr
(C BO3MOXHOCTbIO €€ yBeMYEHUA NPU YMEHbLIEHUN YNCNEHHOCTH
3KMNAKa).

[na nccnepoBaHMA AanbHEro KOCMOCA W pelleHus pasianyHbIX
3ajay Ha oKono3emHoi opbute PKK «3Heprus» Beaér pabotbl no
TPaHCNoOpPTHOMY 3HepreTudeckomy moaynto (TIM) ¢ afepHoii 3Hep-
roycTaHoBKo# (f13Y) meraBaTTHOro Knacca, NETHbIE UCMbITAHUS KO-
TOpOro npeanonaraerca HayaTb B KOHLe 3Toro gecatunetus. lpo-
€KT He umeeT aHanoroB B mupe. OH onupaeTcs Ha HoBeWlwue
LOCTUXEHUS HaYKU 1 TEXHUKW, B TOM YKCe B aTOMHOW 3HepreTu-
Ke M KOCMOHaBTUKe, a TAaKKe Ha OTeYECTBEHHbIN OMbIT pa3paboTku
KoCcMuYeckux A3Y 1 anekTpopaKeTHbIx gBuratenein (kocmuyeckue
annapartbl ¢ A3Y «byk», A3Y «Tonas», mexopbuTanbHbln GyKCUp
«lepKynec» u ap.). TOM npu HayanbHOM CTapTOBOM Macce OKO/O
20 T cmoxeT obecneynTb TPAHCNOPTUPOBKY NONE3HbIX FPYy30B Mac-
conpgo30T.

C cepeaunHbl 2011 r. eAUHCTBEHHBIM CPEACTBOM ANA LOCTaBKU Ha
MKC acTtpoHaBtoB CLIA 6yayT kopabnu «Coto3 TMA» npousBosa-
ctBa PKK «3Heprua», 4to cBA3aHO C 3aBeplUeHMeM IKCnayaTaymm
cuctembl «Cneic warri». Jns TpaHCnopTHOro obecneyeHns craH-
LMW Kopnopauunsa paclimpuia nporpammy npousBoACTBa NUAOTU-
pyembix Kopabneii o WecTH B roa.

C 2010 r. coBMecTHO ¢ POCKOCMOCOM ¥ POCCUINCKON KOMNaHuen
«OpbuTanbHble TEXHONOMMKU» NPopabaTbiBalOTCA BOMPOCHI CO3Aa-
HMA KOMMEPYECKON KOCMUYECKON CTaHL MK C e& pa3melleHrem Ha
opbute MKC.

CeroaHa PKK «3Heprusa» um. C. I. Koponésa — 310 cTparterunye-
CKoe npeanpuatne Poccuun, ronoBHoe No NUAOTUPYEMBIM KOCMU-
YeCcKUM cuctemam, nuMaep pakeTHO-KOCMUYeCKoW oTpacau. B co-
CTaB Koprnopauuu BxoAsaT: [0N0BHOE KOHCTPYKTOpCKoe 6topo,
3A0 «3aBoA 3KCMEPMMEHTaNbHOro MalWHOCTPOeHUs», Guau-
an «baiikoHyp», 3A0 «BonmKcKkoe KOHCTpyKTOopcKoe Gtopo», 3A0
«lpounssogcTBeHHoe 06beanHerune «Kocmocr, 3A0 «Tenno PKK»,
npeanpuaTia counanbHom MHpacTpykTypbl. PKK «3Heprus» Bbl-
NnofHAET QYHKUUN eaUHOro ncnonHutenbHoro opraHa OAO «HIMO
JHepromaw um. akagemuka B. M. Tnywko».

CBEAEHWUA O PYKOBOAWUTEJE

Jlonota Butannin AnekcaHApOBUY — NPE3UAEHT, reHepanbHbl KOH-
ctpykTop PKK «3Heprus». Poauncsa 28 centabps 1950 r. Mpodec-
cop, 4neH-koppecnoHaeHT PAH, OKTOp TeXHUYECKUX HayK. Tex-
HWYECKNIA PYKOBOAUTEND MO NETHBIM WUCMBITAHUAM MUAOTUPYEMBIX
KOCMUYECKMX KOMNNeKcoB, npeaceaatens CoBeTa rnaBHbIX KOH-
CTPYKTOPOB. 3acnyxeHHbln feAaTenb Hayku Poccuiickoin Pepepa-
umu, naypeat npemuu Mpasutenscrea PO B 06nactv HayKu u Tex-
HUKKW. HarpawaéH opaeHamu «3a 3acnyru nepen OTevectBOMY»
IV cTtenenu, Moyéta; mepanamm «B namate 300-netns CaHKT-
Metepbypra», «3a yKpenneHue rocyiapCcTBEHHON CUCTEMbI 3allu-
Tbl UHOPMaLmmuy» | ctenexu, 3Hakom Koponéea.



AEROSPACE INDUSRTY

TOWARDS NEW ACHIEVEMENTS

IN SPACE EXPLORATION

S.P. Korolev Rocket and Space Public Corporation Energia
is a company which was fated to become a key element in Russian
rocket and space industry.

It laid the foundation of nuclear-missile shield and
opened the door fo immediate research and space ex-
ploration with a help of unmanned and manned space-
crafts. The company has outstanding engineering
school which significantly contributed to protection of
homeland and prevention of any threats of nuclear war.
From the very beginning, the company has been a world
leader in space exploration. The year 2011 is declared
the year of Russian space exploration due to the 50th
anniversary of Gagarin's journey info space. In fact,
that is a certain assessment of a 65-year company’s
activity in which it has broken many new grounds in
the Russian rocket and space industry. The company
promptly designed the first effective missile systems,
i.e. deterrent weapons which became the basis of nucle-
ar-missile shield of Russia and made it possible for the
mankind fo discover the immense reaches of the Uni-
verse. Throughout the history of space exploration it
fell to the lot of RSC Energia and its team to be a lead-
er and pioneer in the development of rocket and space
technologies.

The history of Russian rocketry throws back to the
1920s when Sergei Korolev and Valentin Glushko
headed the Rocket Propulsion Study Group and Gas
Dynamics Laboratory. The Great Patriotic War (WWII)
suspended missilery development which was resumed
shortly after the war when, in June-July 1945, a large
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group of Soviet engineers was sent fo Germany to
study the captured materials and technical documen-
tation for V-2 missiles. That team of specialists con-
sisted of S. Korolev, V. Glushko, V. Barmin, N. Pilyugin,
V. Mishin, B. Chertok, V. Kuznetsov, M Ryazansky and
others. Their aim was to determine the level of Ger-
man missilery, restore its technical documentation, and
using the captured materials try to assemble as many
missiles as possible as well as to build ground test and
launch facilities . However, it was extremely difficult fo
accomplish these tasks because the Americans, when
leaving the Soviet occupation zone, tried to capture a
lot and everything left was destroyed. As a result, the
only spoils the Soviet specialists received were uncoor-
dinated drawings, remains of missiles and their compo-
nents. All in all, there were 29 V-2 missiles assembled.
The remaining parts and units were sent to the Soviet
Union where 10 more missiles were constructed.
InMay 1946, artillery factory no. 88 was converted into
State Union Research Institute no. 88 (or designated as
NI1-88) with research, design and experimental poten-
tials for the development of rocket weapons.

On 26 August 1946, it was legally approved to establish
Department no. 3 integrated in the Research Institute
headed by chief designer of R-1 Sergei Korolev. This
particular department became the core of the enter-
prise which was renamed in 1994 as S. Korolev Rocket
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and Space Corporation Energia. The gained experience
made it possible to launch pilot production of the Sovi-
et ballistic missiles. That was the top-priority task of na-
tional importance since there was no industry ready for
their production.

Despite the fact that it was strictly prohibited to alter
the V-2 design when applying it fo the first R-1 series,
the designers managed to introduce some new engi-
neering solutions. Upon completion of all tests, the R-1
missile was adopted by the Soviet Army with a set of
ground equipment, and as late as 1952 they were put
to serial production.

It should be noted that Sergei Korolev was character-
ized by his constant desire to improve the structure of
design bureau and experimental production in order
to maximize the personnel’s creative potential and ac-
tivity. The existing structure of the department laid re-
straint on design and experimental works. Therefore,
in May 1950 it was decided to set up Special Design Bu-
reau no. 1 (designated in Russian as OKB-1) intended
for development of long-range missiles and headed by
chief designer Sergei Korolev.

From 1951 fo 1956, this design bureau developed new
samples of missilery, namely the R-5 (with all the mod-
ifications), R-11, R-11A, R-11FM (the world's first sub-
marine-launched missile). And there was the moment
when R-7 missile was fo be designed.
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Despite the fact that Special Design Bureau no. 1 was
officially integrated in Research institute no. 88, it de-
termined the vector of missilery development (with
long-distance delivery) by itself. Therefore, split-off of
Research Institute info OKB-1 and pilot factory no. 88
just legitimized the actual state of affairs. For the first
time in history the pilot plant was integrated in design
bureau.

R-7 two-stage ballistic missile was a real breakthrough
in missilery development. The so-called “magnificent
R-7" turned the tide of the cold war and opened the
doors of the era of a long and painstaking work on de-
velopment of Soviet and Russian carrier-rockets. The
R-7 missile became the basis for further development
of a qualitatively new type of launch vehicles (LV) fo
be launched into space. It was thanks to the R-7 mis-
sile that the first artificial satellite was put into orbit on
4 October 1957, marking the beginning of space age. In
June 1958, the design bureau started the programme
on development of a manned spacecraft. This project
was supervised by Sergei Korolev himself.

The prototype of such launch vehicle with Soviet space
dogs Belka and Strelka aboard was launched on 19 Au-
gust 1960 which successfully landed the following day.
It was the first time when living beings being in space
safely returned to Earth. It proved that the Soviet scien-
tists developed the right technical solutions for prepa-
ration of a manned space flight.

The first manned space flight was made by Yuri Gagarin
who journeyed to space aboard the Vostok launch vehi-
cleon 12 April 1961.

Those 108 minutes spent by Gagarin in space were the
product of a hard work done by the Soviet scientists,
engineers, doctors, and specialists. Special Design Bu-
reauno. 1 played a major role in this gigantic work.
From that day on, manned space journeys became part
of everyday life. One may say that Sergei Korolev and
his associates discovered the way fo the stars which
was open for cosmonauts and astronauts from all over
the world.

Never stopping at what had been achieved, the chief de-
signer hitched his wagon fo a star. The 24-hour manned
journey into space was carried out on 6 August 1961 by
Gherman Titov who was aboard Vostok-2. Two manned
spacecrafts with A. Nikolayev and P. Popovich aboard
(in Vostok-3 and Vostok-4) were launched on 11 August
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1962 and 12 August 1962 correspondingly. Valentina
Tereshkova was the first woman in space, orbiting the
earth in Vostok-6 on 16 June 1963.

The Voskhod spacecraft was featured by carrying three
cosmonauts (Vladimir Komarov (command pilot), Kon-
stantin Feoktistov (engineer), and Boris Yegorov (doc-
tor)). The crew was housed in re-entry module without
spacesuifs; no ejection seats were fitted in the Vosk-
hod; the cosmonauts had to land inside the Voskhod de-
scent module. This space flight marked the beginning
of a new stage in space exploration since the multi-
manned capsule provided an opportunity to carry out
comprehensive bio-medical and scientific and techno-
logical research.

As compared to Voskhod-1, the Voskhod-2 spacecraft
was featured by the possibility of sortie into space.
Voskhod-2 was launched on 18 March 1965 with Pavel
Belyayev and Alexey Leonov aboard. It was Alexey Le-
onov who came into space vacuum for the first fime.
Different modifications of R-7 two-stage intercontinen-
tal ballistic missile made it possible to put info orbit the
second satellite with space dog Laika aboard (on 3 No-
vember 1957) and the third one (on 15 May 1958). The
three-stage modifications of Vostok and Soyuz launch
vehicles made it possible fo study the deep space.
Vostok, Voskhod, and Soyuz spacecrafts as well as
Zenit vehicles were launched for detailed photography
of the Earth’s surface. The Molniya four-stage launch
vehicle allowed deploying Molniya long-range space
radio communication system and undertaking pains-
taking research of Mars, Venus, and Moon.

Under the guidance of Sergei Korolev, Special Design
Bureau implemented a number of fop-priority proj-
ects on development of first automatic space vehicles
and interplanetary stations. As such, Luna-2 interplan-
etary station reached the Moon’s surface and delivered
pennants on 14 September 1959. Luna-9 interplane-
tary station performed soft lunar landing on 3 Febru-
ary 1966 and created unique panoramic photography
of the Earth. Special Design Bureau no. 1 designed and
launched the first Zenit automatic space vehicles in
1962 and Molniya-1 communications automatic space
vehicle in 1965. Apart from that, it launched a number
of interplanetary stations to Venus (Venera-1 in 1961,
Zond-1 in 1964, Venera-2 in 1965, and Venera-3 in
1966). However, it was only the Venera-3 inferplane-
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tary station that reached the surface of the Venus for
the first time in the world. Mars-1, Zond-2, Zond-3 inter-
planetary stations launched in 1962, 1964, and 1965
correspondingly made it possible to carry out research
of the interplanetary space at the range of 10 min km
away from the Earth.

The missilery and space technologies, developed by
Special Design Bureau no. 1 under guidance of Sergei
Korolev, were successfully designed and developed by
other enferprises of rocket and space industry. These
enferprises were provided with leading specialists
and required documentation to ensure development
and serial production. The ballistic missiles were de-
veloped in the cities of Kuibyshev (Samara), Dnepro-
petrovsk, Miass by such enferprises as State Research
and Production Space-Rocket Centre TsSKB-Progress
(Samara Space Centre), Yuzhny Research and Pro-
duction Association, Academician V.P. Makeev State
Rocket Centre and Design Bureau. For many years
these companies were headed by Sergei Korolev's
team-mates, talented engineers and outstanding lead-
ers D. Kozlov, M. Yangel, and V. Makeev, respectively.
The Zenit automatic space vehicles were mainly de-
veloped and produced by Space Centre (A. Kozlov) in
Samara, Molniya-1 automatic space vehicles by Infor-
mation Satellite Systems (ISS) - Reshetnev Company
(M. Reshetnev) in Krasnoyarsk, and inferplanetary sta-
tions launched to the Moon, Mars, and Venus by S.A.
Lavochkin Research and Production Association in
Khimki (G. Babakin).

While the first automatic space vehicles and manned
space flight programs appeared, Special Design Bu-
reau was engaged in development of various manned
space vehicles including those intended for travelling to
the Moon and Mars. It largely contributed fo designing
of Soyuz manned spacecrafts, Progress cargo space-
crafts, Salyut and Mir orbital stations, and Internation-
al Space Station (ISS).

Soyuz spacecrafts (unlike Vostok) dealt with special
challenges in space. They were supposed to provide
more functionality as well as to ensure crew safety dur-
ing the flight. Soyuz spacecrafts are closed associated
with the development of rendock modules and main-
tenance logistics facilities for space stations. In 1975,
there was a historic docking between the Soviet Soyuz
and American Apollo spacecrafts. That mission was the




direct result of the first international manned space
program implemented between the Soviet Union and
the United States.

The advent of Soyuz T, Soyuz TM, and Soyuz TMA
spacecrafts played an important role for the develop-
ment of Salut and Mir orbital stations. The spacecrafts
were constantly improved meeting the requirements
for transport operations; their reliability in terms of de-
sign and airborne systems was enhanced as well while
the new flight control training methods and tools were
developed. Today, the Soyuz TMA-M manned space-
craft is the most advanced space vehicle among the
Soyuz TMA series since it has integrated all the experi-
ence in design and operation of manned space crafts.
In the 1980s, the Energia Research and Production
Association in cooperation with more than 1,200 na-
tional enterprises designed the reusable rocket-space
complex which consisted of Energia super-heavy
launch vehicle and Buran orbiter. The Buran orbiter
with launching mass of 105 tons could carry the pay-
load of up to 30 tons and return to Earth with payload
of up fo 20 fons. It was intended for manned or un-
manned 100 flights. On 15 November 1988, the Buran
was launched for the first and, alas, last time and per-
formed successful space flight in automatic mode. That
flight demonstrated the highest level of the Soviet as-
tronautic science. It was a system which outperformed
the American Space Shuttle in many ways. It was for
the first time in the world when such spacecraft land-
ed in automatic mode. Unfortunately, the program was
discontinued in 1992 due to political and economic
events occurred in the country in those times. The proj-
ect, which had been ahead of time, did not get a ticket
to the Universe.

Speaking about the Rocket and Space Corporation
Energia, one should mention the program for long-
term orbital stations development. For over 40 years,
it has been one of the top-priority activities of the en-
terprise. Salyut long-ferm orbital stations and Mir or-
bital complex demonstrate high professionalism of sci-
entists, engineers and designers. Today, this idea was
implemented in the ISS project as late as 1998. Rock-
et and Space Corporation Energia with more than 25
years of experience in operation of long-ferm orbital
stations and fulfilment of long-duration missions and
research, provided with advanced space infrastructure
(Mir multifunctional space station, Soyuz and Progress
cargo spacecrafts) suggested combining the efforts of
leading space powers in implementation of space pro-
grams.

As such, the International Space Station was mutual-
ly developed by Russia, United States, Europe, Canada,
and Japan. In this context, Rocket and Space Corpo-
ration Energia was appointed as the head company to
equip the Russian segment (RS) of the station and inte-
grateitinto the ISS.

ISS is the first infernational space infrastructure main-
tained by the Russian Progress M cargo spacecrafts
and Soyuz TMA manned spacecraft as well as by the
US Space Shuttles (to be retired in 2011), European
and Japanese ATV and HTV cargo spacecrafts.

The company develops the advanced next-generation
spacecrafts taking info account the lafest achieve-
ments in the field of cybernetics, nanotechnology, mi-
croelectronics, etc. It designs the special-purpose sys-
tems for the European cargo spacecrafts such ATV and
provides their integration info the ISS RS.

Apart from the manned space program, the company
develops and operates the unmanned space systems
including telecommunication satellites on the basis of
Viktoria universal space platform, land remote sensing
satellites and others.

Rocket and Space Corporation Energia jointly with the
United States, Ukraine and Norway designed the Sea
Launch rocket-space complex intended for launching
commercial satellites into high Earth orbit by Zenit-3SL
launch vehicle. A year-and-a-half break in its operation
occurred in 2010-2011 due to business restructuring
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has been completed. The next commercial satellite is fo
be launched in autumn 2011 from the area of the Pa-
cific Ocean.

The company continues developing the upper stage
rockets of DM and DM-SL type which stems from the
lunar program N1-L3. These units including advanced
modifications of DM-SLB (for “Land Launch” project)
and 115861-03 type are used today as upper stages
of medium and heavy launch vehicles to set GLONASS
satellites and commercial spacecrafts into orbit.

When designing space-rocket complexes and systems,
the company’s personnel is aimed at finding technical
solutions that would provide a proper level of Russia’s
technological independence and its security (in ferms
of potential natural and man-made disasters of earthly
and cosmic origin), investigating the solar system, and
increasing the level of development of civilization and
prosperity of earthlings.

In the nearest future the company is aimed at develop-
ment of the ISS RS. As such, the multipurpose laborato-
ry module with a wide range of Russian scientific gear
and technologies aboard is fo be launched in 2012.
Later on, a node and scientific and energy module will
be launched (2015-2016) to provide the ISS RS with
high power supply for power-intensive research.

It should be noted that in recent years the global aero-
space has advanced. Today there are a number of
countries and even private companies that enter the
manned space flights market. In this case Russia needs
to maintain and increase its activities in this field of the
world space market. For this purpose, there is a need
in high-quality and reliable manned spacecraft of new
generation with competitive advantages which will re-
place the Soyuz and Progress spacecrafts. The test un-
manned flight of such spacecraft of new generation is
scheduled for 2015. The crew consists of 6 people, the
payload's weight (both delivered and return) amounts
to 500 kg and even more if the crew number is less
than 6 persons.

In order to carry out deep space exploration and fulfil
various tasks on Earth orbit, Rocket and Space Corpo-
ration Energia in mutual cooperation with other com-
panies is working on fransport energy module (TEM)
with megawatt nuclear power plant (NPP) which is
to be tested af the end of this decade. The project has
no analogues in the world since it infegrates the lat-

est achievements in science and technology in the field
of nuclear energy and space exploration. Its design is
based on the experience in development of different
space nuclear power plants and electric propulsion
(spacecrafts with Buk or Topaz nuclear power plants,
Gerkules orbital manoeuvring vehicle, etc.). TEM with
launching mass of 20 tons will be able to fransport pay-
loads of up to 30 fons.

Starting from the mid 2011 these are only the Soyuz
TMA spacecrafts that will deliver astronauts to the 1SS
since Space Shuttle program is fo be retired. In this
context the corporation is going to produce two more
manned spacecrafts per year.

Since 2010, RSC Energia has worked together with
Federal Space agency of the Russian Federation (Ros-
cosmos) and Orbital Technologies on the possibility to
create a commercial space station orbited on the same
orbit as the International Space Station.

Today RSC Energia is the leader of the Russian space
industry and a strategic Russian company specialized
in manned space systems. The corporation includes
pilot design bureau, experimental machine building
factory, Baikonur affiliated branch, Volga design bu-
reau, Cosmos Production Association, Teplo RSC, and
social infrastructure enferprises. RSC Energia acts as
the only executive body of NPO Energomash.

ABOUT THE DIRECTOR

Lopota Vitaliy, President and Chief Designer of RSC
Energia. Born on 28 September 1950, Lopota Vitaliy is
a Professor, corresponding member of Russian Acad-
emy of Sciences, Doctor of Engineering, Engineering
Manager on Manned Space Complex Flight Tests, and
Chairman of the Council of Chief Designers.

He was awarded with the award of the Government
of the Russian Federation and recognized as the Hon-
oured Worker of Science and Technology. Apart from
that, he was awarded with the Medal of Korolev, Order
of Merit for the Motherland of the Fourth Degree as
well as with the medals in the Honour of 300th Anni-
versary of St. Petersburg and for strengthening of the
state information security system of the first degree.
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CAIOH BOMbLWINX CAMONIETOB

MoAroToBKa K NPOBEAEHNIO LeCATOrO, tobunenHoro MexayHapoAHOro aBnaLMOHHO-KOCMUYECKOTOo
casioHa MAET no oTpaboTaHHOMY NnaHy — 3a NpeablayLiMe roabl 3Ta NnpoLeaypa bsina B JoCTaToy-
HOW cTeneHu cTpykTypupoBaHa. Yem MAKC-2011 ByaeT oTanyaTbCs OT NpeapblayLnux BbiCTaBOK,
pacckasan reHepanbHbiv gupektop OAO «ABnacanoH» Bnagumup bopucos.
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— loBopsi 06 OpraHU3aLMOHHbIX BOMPOCaX, Mbl
JOMKHbI C YLOBNETBOPEHMEM MpPU3HATh, YTO B
3TOM rofy noarotoBka K nposegeHvio MAKC
MPOXOANT B NIaHOBOM pexuMe, 6e3 aBpasnos u
c6oeB. MMpaKTMyecky Bce OCHOBOMONAratoLime
AOKYMEHTbI, KOTOPblE HEOGXOAMMbI A1st NOATrOTOB-
KV 1 OpraHu3aumm MeponpuyATysA, BbINyCKanucb B
HameyeHHble CPOKK. TakKe No nnaHy NpoLuo 1
nepBoe 3acefjaHvie OpraHM3aLyoHHOro KomuTeTa
nog, NpeAceAateNbCTBOM MUHNCTPA NPOMBILLIEH-
HocTV 1 Toproenn PO Buktopa XpucteHko, rae
GblM MOCTaBNEHbl 337241 BCEM YUaCTBYIOLIMM
BefoMCTBaM. Tenepb paboTa NpoaoMKaeTCs yie
Ha MecTax. TaK, CoBCeM HeaaBHO Gbino NpoBepe-
Ho paboyee 3acesaHie B MUHNPOMTOpre, Ha KO-
TOPOM paccMaTpuBannCb BOMPOCHI, HEMOCPea-
CTBEHHO OTHOCALLMECA K NOAFOTOBKE MNOLLAAKN,
[eN0BOW 1 leMOHCTPALMOHHOM NporpaMmmam me-
ponpuATYA. 4T0 He MOKET He PafioBaTb, TaKas e
cnaweHHas pabota BEAETCA W B ApyrvX BeLOM-
CTBaXx, C KOTOPbIMI Mbl B3aMMOZAENCTBYEM MO BO-
npocam noarotosku K nposegeHuio MAKC-2011.
Mbl HaxoaMMCA B NMOCTOAHHOM TECHOM KOHTaKTe
C Konneramv 13 CUnoBbIX BEAOMCTB, NPaBUTeb-
ctBoM MOCKOBCKOI 0bnactut.

- Ha MAKC Bonpocam o6GecnevyeHusn
o6l ecTBEHHOM U aHTUTEeppOpUCTU-
YyecKoil 6e30nMacHOCTM TPaAULMOHHO
yAenAeTcA caMoe NpuUcTasbHOe BHUMA-
Hue. YaacTcAa M Ha 3TOT pa3 caenatb
npoueaypbl Mo AOCMOTPY NoceTuTenemn
MeHee AUMCKOM(OPTHbIMU, YTOObI OHM
npoxoauau 6e3 ouepenein?

— Kak v B npegblaywimne rofpl, pelleHnem Bcex
BOMPOCOB, CBA3aHHbIX C obecneyeHnem oblue-
CTBEHHON W aHTUTEppOpUCTUYEcKOn Gesonac-
HOCTW, 3aHUMAETCA OnepaTuBHbIi Wwrab. Ero pa-
60Ty BO3rMaBASET reHepan-neiTeHaHT noauuum
HOpun [lemnioB — HavanbHKK rNaBHOrO ynpas-
NeHus no obecneyeHnto oxpaHbl 06LLECTBEHHO-
ro nopsinka MB/, Vixe Ha Gyayliein Hegene LOmkK-
HO COCTOSITbCA O4YepefHoe 3acefaHue LWraba,
Ha KoTopoMm ByayT 3acnyllaHbl OTYETHI 06 ye
npogenaHHoit paborte, a TaKKe NocTaBneHbl 4o-
NOMHWUTENbHbIE 33fa4n MPefCcTaBUTENIM BCeX
CUNOBbIX BELLOMCTB, 3a/1e/CTBOBaHHbIX B obecre-
YeHu1 NPaBoNopsAAKa.

Hago npu3Hath, yto Konner pabotaioT B Kpait-
He HemnpocTbIX YCNOBMAX: KaK M3BECTHO, B Ha-
cTosllLiee BpeMA NpoBOAATCA pedhopma 1 peop-
raHunsaumsa MB[,. BHyTpeHHue Boiicka, KoTopble
obecneynBan oxpaHy TepPUTOPUN PEKUMHOTO
obbekta PIYMN «/1ETHO-UCCNEA0BATENLCKUIA UH-
ctutyT um. M. M. T'pomoBax, nepeaani 3ty GyHK-
UMI0 BHEBeLOMCTBEHHOW oxpaHe, PIYI «Oxpa-
Hax. C Apyroi CTOpOHbI, ypoBeHb TpeboBaHMiA No
QAHTUTEPPOPUCTUYECKUM 1 @HTUKPUMUHANBHBIM
MepONpUATUAM NPU NPOBEAEHNI MACCOBbIX Me-
PONPUATUI TONBKO BO3pacTaer.

Xouy obpatvtb 0coboe BHUMAHWE Ha TO, YTO B
3TOM rogy NpWHATO NPUHUMNMANBHOE peLle-
HUWe: JOCMOTPY AOMKHBI NMOABEPraTbCa BCe LA,
NPOXOAALLME Ha TEPPUTOPUIO KOMMNIEKCA, BKIIO-
4an nNpefcTaByTeNnei npaBooXpaHnTeNbHbIX Opra-
HoB u VIP-nepcoH. Korza peyb et o 6e3onacHo-
CTU, UCKIIIOYEHNIA 13 PaBun GbITb HE AOMKHO.
[ns Toro ytobbl coBMECTUTL 3T0 TpeboBaHMe ¢
eCTeCTBEHHbIM enaHnem cfenarb noceLleHve
BbICTaBKM 6onee KoMMOPTHBLIM, Mbl UAEM Ha 3a-
METHOE YBe/MYEeHMEe HACBILLEHHOCTU TexHuYe-
CKUMW CpefcTBamMu KOHTponsa. Mpy coxpaHeHun
o6LLero KoNMYecTBa NyHKTOB NPOX0fa Ha Teppu-
TOPWIO BbICTABOYHOTO KOMM/EKCA Mbl HapaLLy-
BaeM YMCIO KOPWUAOPOB A1l NPOXO/aA, NYHKTOB
AocmoTpa. Takke Mbl NpeAnpuHYMaem Mepbl,
4T06bI PABHOMEPHO PACMpefeNTb NOTOKU Mo-
ceTuTenert Mexzay KOHTPOJbHO-NPONYCKHbIMU
NyHKTamun. Tak YTO HalM roCTh He JOMKHbI Mo-
4yBCTBOBATb ANCKOMCOPT OT NPOXOXAEHUA hop-
ManbHOCTeN Npy BXofe.

- Mpexae yeM nonacTb Ha TeppuTopUio
BbICTaBOYHOr0 KOMIJIEKCa, FroCTAM U
y4yacTHMKaM BbICTaBKM Heob6xoanMMo
pobpartbea Ao XykoBckoro. Kak 6yaer
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pewarbca TpchnOpTHblﬁ BOMNpoOC, TakK-
e TPaAULUMOHHO BeCbMa HenpocTon?
— £l XO4y OTMETUTD, YTO Y HAC B 3TOM FOfly CIOMMU-
JINCb OT/IMYHbIE paboune oTHoLeHUs ¢ MOCKOB-
CKOVi 0bnacTblo. OpraHW3aUMOHHbIA KOMMTET,
KOTOpbI/i BO3MMAB/AET 3aMeCTUTeNb Npeaceaa-
Tens NpaBUTENLCTBA MUHWUCTP TpaHcnopta Mo-
cKoBcKol obnacu Metp Kauble, npegoctasun
Ham haKTUYECK PEXMM MAKCMMaNbHOTO Cofiei-
CTBUA B PeLUEHUM BCEX BOMPOCOB, B TOM Yuc/e
CBA3aHHbIX C OpraHu3aLmeil paboTsl o6LLecTBeH-
HOTO TpaHcnopTa.

YiKe NPUHAT Psf AOCTaTOYHO TPAAMLMOHHBIX pe-
LLEHWIA, COrNacHo KoTopbIim GyayT 3anyieHbl 10-
NONHUTENbHbIE 3NeKTponoe3aa A0 nnatthopm
«OTabIX» U «42 KANOMETP», OT KOTOPbIX Byaet
opraHu3oBaHa becnnatHas AoCTaBKa roctei Ao
TEPPUTOPUN BbICTABOYHOTO KOMM/IEKCA Ha aBTo-
Gycax. TawKe aBTOBYyChbl GyayT KypcMpoBaTb OT
GecnnaTtHoi nepexeaTbiBartoLLell MAPKOBKM B a3-
pornopTy BbIKOBO 1 OT HECKO/bKMX MYHKTOB B Ky-
KoBCKOM. KonnyecTBo 3ape3epBrUpOBaHHbIX A5
3TUX HYXJ, aBTOOYCOB C 3anacom NepeKpbiBaeT
Te NoTpebHOCTH, KoTopble BbiAn B NpeablayLime
rofibl. TaK 4To, YBEPEH, BCEX NOCETUTENEN, KOTO-
pble BOCMONb3YOTCA 06LLECTBEHHBIM TPAHCNOp-
TOM, Mbl BCTPETUM 1 NEePEBE3EM C KOM(OPTOM.

- A aBTONO6GUTENU CcMOTYT AoGpaTbeA
Ha INYHOM TpaHcnopTe? TyT HUKaKNX
clopnpusoB He oxupaerca?
—Hatepputopuu NN um. M. M. Tpomosa GyayT
NpeaycMOTPEeHb! MapKOBKM, OAHAKO BCEM eNa-
fOLLM NPUBLITE HA IMYHOM TPAHCNOpTe HeOb-
xoammo byaert 3apaHee NoGecnoKoUTLCA O NpY-
obpeteHny nponycka. Xo4y HanoMHUTb, YTO B
[AHW paboTbl aBMacanoHa Bbesy asTomobuei B
YyKoBCKuit 6e3 cneumranbHoro nponycka byaer
3aKPbIT. A BOT 15 TOrO, YTO6bI NOCTaBUTL ABTO-
Mo6U/Ib Ha NapKOBKe B BbIKOBO, NPONYCK He no-
Tpebyertcs.

Y70 Kacaercs Clopnpy3oB, TO Mbl 04EHb Hafeem-
CAl, YTO HaKaHyHe OTKPbITUA aBMacanoHa Gyaer
BBEAEH B JKCMJyaTaLymio HOBbIN Y4aCTOK aBTo-
Aoporu, ceasbiBaowmn Tpaccy M-5 n Xykos-
CKWiA. EC/M 310 NPOM30MAET, rocT CMOTYT 13-
6exarb Npo6OoK, KOTopble 06bIYHO BO3HMKAIOT
B CAMOM ropoge.

Hy a ans Tex, Komy Bpemsi ieCTBUTENbHO 0YeHb
[I0pOoro, Mbl npopabarbiBaem BBEEHME B 3TOM
rofly YHUKaNbHO ycnyr. Bnepsble Mbl NPOBO-
JVM NeperoBopbI C PSAOM 0Nepatopos 06 op-



raHusaumm nonéros BepToNéTHOro TaKcu. C
HECKO/IbKMX MNOLLaAO0K, PACMONOKEHHbIX B He-
nocpeacTBeHHoi 6nmsoctv ot MKAJ, 6yaer
npeanoXeHa AOCTaBKa Ha aspoapom PameH-
ckoe Ha Beproniéte. Ceityac obcywaeHve 3Toi
VHULMATVBbI BbILLO HA (DUHANBHYIO CTaauio, 1
€C/IM Mbl CYMEEM PeLInTb Psf OpraH13aLyoH-
HbIX U TEXHWYECKMX BOMPOCOB, TaKOW BUA A0-
CTaBKW TOXe Gy/eT 10CTYNEH /NS eNatoLLyX.

- Kak 3a aBa ropa, npowepwumx c
npeablayliero aBmacasjoHa, npeobpa-
3KJICA caM BbICTaBOYHbIN KOMMJeKc?
— 3/ecb Hy)XHO B NepByl0 o4epeab roBOPUTb
0 TOM, YTO 6bIN10 caenaHo ¢ nosieneHviem TBK
«Poccusx. Kak Bbl 3HaeTe, BO UCMOJHEHME YKa-
308 [pe3ugeHta PO ot 20 despans 2008 .
N2 217 v ot 5 oKTA6ps 2009 1. N2 1113 no co3-
JaHuio HaumoHanbHOro UeHTpa aBuacTpoe-
HUsA B I. *yKoBCKMiA MOCKOBCKOW 0611., a Takke
pacnopseHus Mpasutenscrsa PO ot 14 peka-
6pst 2009 . N2 1951-p B L4eNsAX COBEPLIEHCTBO-
BaHUA  PEKIaMHO-BbICTABOYHON  [leATeNbHO-
CT1 Ha Tepputopun Poccuiickon ®epepaumm,
8 anpena 2008 r. 6610 cO34aHO W NPUCTYNU-
N0 K peanu3auuy noctaBneHHbix 3agay OAO
«TBK ,,Poccusa“». Komnanua 3aHumaercsa pas-
BUTVEM MHDPACTPYKTYPbI Ha TeppuTopum OIYN
«JINA vm. M. M. TpomoBa», HanpasieHHbIM Ha
(hopMMPOBaHME YHUKANBHOTO, COBPEMEHHOTO
TPaHCMOPTHO-BbICTABOYHOTO Kommnekca. C Tex
nop AeCTBUTENBHO ObINO CAENAaHO MHOTOE.
Ecnu BecTv OTCYET € NpeablayLLero roga, Koraa
BbICTABOYHbIA KOMMAEKC NpuHUMan Gopym
«TexHONOorMM B MalMHOCTPOEHUM», OTMEYY YTO
OH CyllleCTBEHHO NpPeobpasunics: Mbl NpoBe-
7N A@MOHTaX pAfa CTapbiX NaBUNbOHOB apoy-
HOro TMna. MIx mecto 3aMMET cynepcoBpemeH-
HbI NaBUIbOH obLiei anrHoin 130 m. Bmecte
€ NaBUILOHOM PocKocMoca oH CO3AacT 04eHb
KPacuBYIO LEHTPANbHYI YIULLY BbICTaBOYHOMO
Komnnekca. [lononHUTENbHO K CYLLECTBYIOLLMM
BO3BefeHO GosblUoe KoNMYecTso wane. MNpas-
Aa, Cyas no NoToKy obpallieHuid, 1 3Toro Ynucna
OKa3bIBAETCA HEOCTAaTOYHO — K Oyaylumm me-
PONPUATKAM KONMYECTBO Luane CHOBa NPUAET-
cA yBennumBatb. Takke Mbl hopmmpyem cne-
LManbHyto 30Hy NOBbIWWEHHOrO KomdopTa, Tak
Ha3blBaemyto 30Hy Priority.

- Ecnv nepeitTu K BbICTaBOYHOM Npo-
rpaMMe, 4yeM obGeuLjaeT yauBUTL noce-
Tutenen MAKC-2011?

— lNo mepe npuéma 3asaBoK OT y4acTHMKoB Ca-
NOHa Mbl OBHAPYKMAM OAHY O4YEHb MHTEPECHYIO
TEHAEHUMIO, KOTOPas HUKOMM 06pa3om crewy-
anbHo He 6bina cnnaHupoBaHa. Tak CKnafbiBa-
€TCA, YTO B HbIHeLHeM rofly Haw CanoH nponaer
MOA KpblNbAMM GoNbLUKMX CamMONETOB. Bnepsble
Ha MAKC 6yaer nokasaH camblii 6ofiblUO B
MMpe naccaxupckuin camonér Airbus A380.
Camblii KpynHbIA CEPUIMHBIN FPY30BOW NanHep

— AH-124 «PycnaH» — npeactaBuUT aBUAKOM-
naHusa «Bonra-Anenp». BBC CLUA npepcrasst
KPYMHeWWMA aMepUKaHCKUIA Tpy30BOI camMo-
nér C-5 Galaxy. Camble Gonbluve Gombapau-
poBwukn Ty-160 n B-52, chnarmaH poccuit-
cKoro aBuanpoma Mn-96-400T — 31o Hanbonee
KpYMHble NeTatoLLe CaMonéTbl, U Bce OHU ByayT
npexcrasneHbl Ha MAKC-2011.

- HepaBHo Ha Tepputopuio JINU
uM. M. M. TpomoBa 6bIn AocTaBneH
Kopabnb «bypaH» - ToXe orpoMHasn
KocMuyeckaa MawwuHa. lMoceturtenn
aBuacasjioHa CMOryT ero ysuaetb?

— fl nonarato, 4To CBA3bIBATL 3TN COOLITUSA He
COBCEM KOpPpeKTHO. Kak M3BecTHo, B pamKax
peanu3aLunmn ykasa npesmnaeHTa o Co3aaHum Ha-
LIMOHANBHOTO LieHTpa aBMacTpoeHua Gopmu-
pyeTca v My3enHas 3KCNo3nLMsA, NOCBALLEHHasA
ucTopun ocBoeHus Heba. Celluac KoHLenuus
My3eiiHoro oHAa TonbKo opmupyetcsi, Ho
MOKa eCTb BUAEHWE, YTO OAHUM 13 YHUKANbHbIX
HanpaeneHUin 3KCNo3uLMKM ByayT neTatenbHble
annaparbl, BHECIUME 3HAYWUTENbHbIV BKNAJ B
pasBuTME aBMALIMOHHOMN 1 KOCMUYECKOW HayKN
U TexHukU. Mbl oxmgaem, 4to Gyayt cobpaHbi
YHUKaNbHbIE NeTatenbHble annaparbl. Y ogHMM
13 NepBbIX 3K3eMNAAPOoB OyayLieii 3KCNo3nLmm
KaK pa3 ctan «bypaH». CerogHsa Mbl NPoOAoMKa-
em obcywaaTb ¢ BnagenbLamy BO3MOXHOCTb
nepeaayn B KOMNEKUMIo paa MalwnH. A oveHb
6naroaapeH pykosogctay N um. M. M. [po-
moBa B ninue lNasna HuKonaesnya Bnacosa, Ko-
TOPbIV NPeACTaBWA LieNbli PAZ IKCNOHATOB. Bbl-
paato 61aroaapHoOCTb U PYKOBOACTBY UPMbI
«TynoneB» B nuLe AnekcaHgpa lNetposnya bo-
OpbilieBa, KOTOpbIA /i06E3HO NpesocTaBui
HaM eMHCTBEHHbIV B MPE YHUKaANbHbIN CaMOo-
nér Ty-155, netaBLUMii Ha BOLOPOAHOM TON/U-
Be. KoHeyHo, roBOpuUTb 0 CKOPOM 3aBepLLEHNN
(hOpPMMPOBAHUA 3KCMO3ULMM He MPUXOAMTCA.
Ho HeKotopble 3nemeHTbl nocetutenn MAKC-
2011, 6e3ycnoBHo, yBuasT. / cTaBLunii asa roaa
Ha3aj OAHWUM U3 LLeHTPOB NPUTAXEHUA BHUMA-
HuA nocetutenein Ty-144 Toxe 3aimeT CBOE No-
4ETHOE MeCTO Ha CTaTUYeCKON NOoLaAKe.

- CanoH MAKC - aBnaunoHHo-KocMuyec-
KWUIA, HO, K COXKaJleHUIO, NOJIHOpa3MepHbIX
HaTypHbIX 3KCMOHATOB MO PaKeTHo-Koc-
MuyecKon tematnke Ha MAKC He 6bino.
M3MeHUTCA N 4TO-TO B 3TOM roay?

— [lefcTBITENBHO, PAHEE KPYMHBIX HATYPHbIX IKC-
MOHATOB Mo KocMUyeckom Tematvke Ha MAKC He
6b110. M 370 06LEKTUBHO CBA3AHO C TeM, YTO Of-
HOpa30Bas TPAHCMOPTMPOBKA, MOHTaX U IEMOH-
Tax 060pyA0BaHMA — YpPE3BbIYAKHO XNOMNOTHAs
1 foporocTosilas npoueaypa.

- HaBepHoe, oaHoi1 U3 HanGosee pgonro-
¥AaHHbIX HOBUHOK MAKC saBnsaertcsa
NpoToTUN UCTPeGUuTeNns NATOro MoKo-
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JNleHuA, u3BecTHbii Kak T-50. A Kakue
elé HOBUMHKM OXWAAIT nocetutenen
canoHa?

— [lecTBUTENbHO, HAWW YYaCTHWUKU MAaHu-
pyloT onpegenéxHble clopnpusbl. HOBWHKK
6yayT, v He oaHa. Ecan pasobparbcs, cerogHs
Mbl Hab/lojaeM 04eHb XOPOLLNIA MPOrpecc no
MOAepHM3aLM1 aBUaLMOHHBIX KOMMIEKCOB,
npexae BCero B BepTonéroctpoeHun. byayt
MHTEPECHblE HATYPHbIE IKCMOHATbI CPpeam 06-
pasLoB BOOPYXKEHWA U BOEHHOW TEXHUKMW.
BnepBsble nokaxem B Nonéte MOAepPHU3NPO-
BaHHbIN Ty-204CM.

MoppepxmBas BCE yalle 3Byyalyme npu3bisbl
K BO3POX/AEHWIO PermoHabHbIX aBnanepeso-
30K, Mbl cO6panu B 3Kkcno3uuum 2011 r. 6onb-
Woe KONMYeCTBO OGAMKHEMArucTpanbHbiX 1
perMoHanbHbIX NaiHEePOB, TAKOW aKLUEHT Mbl
fenaem Brepsble. fIpKylo nporpammy roto-
BAT «BepTonéTtbl Poccuny, KOTOpble He NPoCTo
MOKAXYT BUHTOKPbI/ble MalUWHbl — OHW MpPo-
JAEMOHCTPUPYIOT UX NMPUMEHeHWEe B paMKax
MWHW-LLOY.

M oueHb BaXHO, YTO y Hac NpogomKaeTcsa Tpa-
AVUMA NpeacTaBNeHns CamblX NepCrneKTuB-
HbIX NPOEKTOB, KOTOPbIE eLE He BOM/IOLLEHbI
B MeTaie. 370, Npexje BCEro, Hawa npuo-
puteTHas paspabotka MC-21. Bonbluas co-
BMECTHasA 3Kcnosuuua bypet u y rocysap-
CTBEHHbIX Hay4HbIX ueHTpos LATW, LWAM,
BWAM v ap. He 3abbiBaem Mbl 1 O HalIWX
yIe TPaauLMOHHBIX MPOrpammax, NoCBALLEH-
HbIX BY30BCKOM HayKe, HAy4HO-TEXHUYECKOMY
TBOPYECTBY MOMOAEXM, APYITUM BAXHbIM Ha-
npasieHnsaM.

- Mocne crTonb copepxaTenbHOro
pacckasa 06 aBuacasoHe 2011 roaa
HeNlb3A He cnpocuTb o cyabbe MAKC.
Bbn cnyxm o TOM, 4TO 3TOT roj cTa-
HeT AJIA caJioHa Noc/iefHUM Ha 3eMie
Kykosckoro.

— MHe TpyAHO KOMMEHTMpPOBATbL 3TV 3asBe-
HWSA, NOTOMY YTO HWM OpraHM3aTopbl 1 YCTPO-
UT€NN [aHHOrO MeponpusATUsA, HU aaMUHK-
cTpauus ropoga U MocKoBcKoi 06nactu, Hi
Apyrve cneunanvcTbl, UMeroLme oTHOWEeHNe
K npoBeaeHunto CanoHa, C TaKUMKU MHULMATM-
BaMu He CTankueanucb. Mo3tomy nogob6Hble
C/IyXM BbI3bIBAKOT Y HAC YAMBIEHUWE, ECNN He
cKasarb 6onblue.

Hapo ckasatb, yto ewé He oTkpbiB MAKC-
2011, Mbl Monyyaem 3asaBKW Ha NpoBedeHne
CanoHa B 2013 rogy, U UMEHHO Ha 3ToW nno-
wanKke. Halwm noctosHHbIe y4acTHUKK fOBe-
patoT komaHge MAKC v cTpoAT nnaHbl Ha Aanb-
Helllee coTpyaHMYecTBO. W, Ha Mot B3rnsag,
B NepBylo oYepesb OT HUX 3aBUCUT, ByaeT nn
npoxoautb CanoH B Gyayuiem namn Her, v rae
emy 6bITb. ByayT yyacTHVKM — ByaeT u mepo-
npusTne. M ceroaHs mbl BUAMM, Y4TO UHTEpPEC
K MAKC TonbKo pacTéT rog ot roaa.
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Bayecnas borycnaes, npeaceaatens coeta aupektopos AO «<MoTop Cuy»
Vyacheslav Boguslaev, Chairman of the Board of Directors Motor Sich JSC
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®oTo AHpes ApTaMoHOBa

AEROSPACE INDUSRTY

MOTOPbI B bYAYLLEE

HakaHyHe mocKoBCKOro MexayHapoHOro aBuaLoHHoO-
Kocmuyeckoro canoHa MAKC-2011 1 pyrux cMOTpOB HOBMHOK
aBMaLMOHHON MHAYCTPUKN NpeaceaaTent COBETa ANPEKTOPOB
KpynHenwero B MMpe Npeanpuatna — paspabortyvka

1 npoussoanTena aBnaumoHHbix geuratenen AO «Motop Cuux
Badyecnas borycnaes gan nHTepBbIO HaLLeMy U34aHUIO.

- BayecnaB AnekcaHapoBMY, KaKoBa
cTpaTerusa npeanpuAaTUA B Gamkainwen
nepcnektuBe, Kakumu Bam Bupaarca
OCHOBbl COTPYAHMYECTBA C KOHTp-
areHTaMu B YC/IOBUAX yXKecToyalouiei-
CA KOHKYpPEHLMUM Ha MUPOBbIX PbIHKaX
BbICOKOTEXHOJIOrM4YeCKOoW NpoayKumum?
— Bbl npaBMNbLHO 3aMeTUAN: UAET HapacTato-
Las KOHKYPEHLMS MO Ka4yecTBy U LieHe 13ro-
TaB/IMBAEMOW NPOAYKLMMW. ITO 03HAYAET, 4TOo
COOTHOLUEHME TAKTUKO-TEXHUYECKUX XapaK-
TEPUCTUK NPOMU3BOANMbBIX MOTOPOB 1 KX CTO-
MMOCTb [JO/MMKHbI HE TONbKO YAO0BNETBOPATH
BHYTPEHHEro notpebutens, HO U HaxoAUTb
3aKa34YMKOB Ha Pa3BUBAKOLMXCA MUPOBbIX
pbIHKax. Hy)HO y4uTbIBaTh TOT (hAKT, YTO MU-
pPOBOI aBMaNpoOM CerofiHs pa3BUBaETCA UC-
KNIOYUTENBHO B CTOPOHY BCE HapacTatoLlei
MOHOMOAM3aLUMM PbIHKOB. naH u ueHTpa-
nn3auus, NycTb Nop 3rnaon COBETOB AMPEK-
TOPOB TPaHCHaLUMOHANbHbIX KOMMNAHWUI, OKa-
3an1ch 3h(heKTUBHEE U HU3HecnocobHee B
cdhepe BbICOKMX TEXHONOTWI, e HA Kawabli
YCNOBHbIN CAaHTUMETP KOHEYHOW NpoayKuum
TpebyeTcs MaKcManbHOe KONMYECTBO «M0O3-
rox. [lpoLecc 3aBeplunics B nocnegHue fe-
CATUNETUS  KOHCONMAAUUAMU, CAUAHUAMMU
N NOrNOLWEHNAMMN AECATKOB paHee pa3pos-
HeHHbIX HaLWOHaNbHbIX NPeAnpUATUIA. 3TO
NpOMCX0ANNO0 KaKk pas Toraa, Koraa aBuauu-
OHHasA MPOMBILWIEHHOCTb MOCTCOBETCKOrO
NPOCTPAHCTBA MPOAOMKANAa pacLennfTbes
Ha MeJIKne pa3pOo3HEHHble CErmeHTbl, W3-
HecnocobHble B KPATKOCPOYHOI NepcrneKTu-
B€, HO B JONITOCPOYHOM NNaHe He UmeloLLne
LIAHCOB BbIKWTbL B YCNOBUAX MUPOBOrO pas-
aeneHvs Tpyaa.

Bnarogaps KoHconmaupylouemy MHeHWIo
HaUMOHaNbHO OPUEHTUPOBAHHbLIX MNPOMbI-
LWNEHHUKOB YAanoch BbIATM Ha MOHUMaHWe,
YTO NPOU3BOACTBO CTO/Ib CIOXKHOMO NPOAYK-
Ta, KaK aBWaLMOHHbIE ABWUraTeNu, HEBO3-

MOXHO 6e3 WMPOKOIi Koonepayuu cneyma-
NIN3MPOBAHHbBIX NPOMU3BOACTB.

Hu oaHO rocyaapcTBo B Mupe He Nno3Bons-
eT cebe pOCKOLIN CoAepaHMs NONHOrO 3a-
KPbITOTO LMKNA aBUANPOMbIWAEHHOCTU — Y
HEro NPOCTO He XBATUT PecypCcoB HU HA Ha-
YUYHbIE NCCNENOBAHUA U KAYECTBEHHbIE KOH-
CTPYKTOpPCKME pa3paboTkM, HW Ha pa3Bu-
TWEe aBTOHOMHOW MPOM3BOACTBEHHO Ga3bl.
M y Tem 6onee He B cunax oHo obecneyu-
BaTb 3aKasamu CylIecTBylOLLME 3aBOAbI, He
MMeA rapaHTMPOBaHHOrO CHbITa NPOAYKLUM
B rnobanbHom macuwrabe. Ecim Korga-To Ha
COBETCKMI aBManpom npuxoamnocb Gonee
TPETV MIUPOBOrO BbINyCKa CaMosIETOB, TO Te-
nepb 3TOT PbIHOK yTpadeH. JlbBUHAA Aons
MUPOBOTO PbIHKA (haKTUYeCKNn npuHagne-
UT 1BYM aBUALMOHHBIM TPaHCHALMOHaNb-
HbIM KOMNaHuam — Boeing (49 % npoaax) u
Airbus Industries (43 %). Ha aBmanpeanpu-
ATUA OCTaNbHbIX CTPAH NPUXOAUTCA HEMHO-
rum 6onee 8 % Npou3BoOACTBA.

- Kakow Bbixoa anAa aBuanpeanpuaTui
NOCTCOBETCKOro NpocTpaHCTBa B yclo-
BUAX CJIOKUBLUEroCA pa3aeneHus Tpyaa
Bam npeacraBnsercAa Haubosiee paumno-
HaNbHbIM?

— AKCMOMOW [Jns pasBuUTUA aBMAcTpo-
€HWA Ha MOCTCOBETCKOM MNPOCTPaHCTBE
TaKXe ABAAETCA CTpaTerns KoOHcConmaa-
UMW MHTENNEKTa, TEXHOMOTWiA, KynbTyp
npou3BOACTBA, HAy4YHO-TEXHMYECKMX 3a-
aenos. Ecnu npoaHanusupoBatb He 6y-
MaHbl€ MPOEKTbl, KOTOPbIMU AeHb OTO AHSA
3aabpvBatoT oTAeNbHbIE YNHOBHUKM, a pe-
anbHble ABUraTenu, KOTOPbIMM MOXHO MO-
TOpPU3MPOBATbL BCE TWMbl NeTaTesbHbIX an-
napartoB — OT y4eb6HO-TPEHMPOBOYHBLIX M
camonéros-ambubuin 1o NepBOKIACCHBIX
NacCaXMpCKMX U BOEHHO-TPAHCMOPTHbIX Ca-
MONETOB — BCTAET 3aKOHOMEPHbI BOMpPOC.

Moyemy npu BCel SACHOCTU MarucTpanb-
HOro MyTW Pa3BUTUA OTEYECTBEHHOTO aBU-
acTpoeHusi B Koomnepaumum POCCUICKUX K
YKPAWHCKMX MPOU3BOAUTENEN TEXHUKW MO-
CTOSAHHO NPOUCXOAMT KPEH B CTOPOHY 3apy-
6exHbix paspaboTok? Brnpouem, ocTaBuUM
3TOT BOMPOC 3a CKOBKamu 1 NpefocTaBum
ero obcyxaeHne nonuTONOram, MOCKONb-
Ky BblCKa3aHHOE Bbille AOMNYyLIEHNE Haxo-
autcs bonbwe B cdepe NOAUTUYECKUX OT-
HoleHnn. Hac e uHTepecyeT TO, BOKpYr
KaKMX COBMECTHbIX MPOEKTOB MOXeET ObiTb
BOM/IOLLEHA CTpATerns UHTErpaLumy poccuii-
CKOTO M YKPAaWHCKOrO aBMALMOHHbLIX KOM-
NNEeKCOB, KaK UX peann3oBbiBaTb TEXHWYE-
CKM U 3KOHOMUYECKMN. TulaTenbHblii aHanums
npy TaKoM MOAXOAe NO3BONAET OTOEPOCUTHL
B CTOPOHY BCH0 Aemarorut, Kotopas B no-
cneaHue OHW naBuHOM obpylumMnach Ha pe-
anbHble NpopaboTku nyTew, cNocoboB 1 me-
XaHM3MOB COHNMMEHUA ABYX YacTel HeKoraa
eANHOro aBMaLMOHHOIO KOMNEeKca.
ABMACTPOUTENbHLIM W ABUraTeNecTpou-
TeNbHbIM Komnaekcam Poccun n YkpauHsl,
npeacrtaBnaBwmum fo pacnaga CCCP eamHoe
Lenoe, 10 HaCTOALLEr0 BPEMEHM He yaanoch
BblpaboTaThb sCHYI0, COrNacoBaHHylo 1 B3a-
MMOBBITOAHYIO MOJeNb OTHOWeHWUA. Kax-
Abl OTAENBHO B3ATblI COBMECTHbIA NPOEKT
B 06N1acT¥ rpa¥aaHCcKoro camonéroctpoe-
Hus (AH-3, AH-38, AH-140, AH-148, Ty-334),
BOEHHO-TPAHCMOPTHOrO CaMONIETOCTPOEHUS
(AH-72, AH-70, AH-124-100) 1 aB1aLUOHHO-
ro gsurarenectpoenus (4-436-148, Au-222-
25, [-27, TB3-117) npepacrasnser coboin
HEeMoBTOPAIOWMINCA KOMMNIEKC topuanye-
CKMX W OpraHn3aunMoHHO-hMHAHCOBbLIX OT-
HOLIEHWI, HEPEAKO TPaAHCHOPMUPYIOLLUXCA
B 6ECKOHEYHYI0 LleN0oYKY KOHMIUKTHBIX CO-
rnacoBaHuin 6e3 peanbHbiX pe3ynbTaToB.

3a nouytm 20-neTHWMA nepuop pasgens-
HOrO  (DYHKUMOHMPOBAHUA  POCCUICKas
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N YKpPaWHCKas CTOPOHblI B CUAY MOAUTUYe-
CKUX 11 IKOHOMMYECKMX 06CcTOATENLCTB (He-
CMOTPSA HAa HaNMyne Hay4YHO-TEXHUYECKNX U
NMPOV3BOACTBEHHbIX MOTEHLMANOB U 3aje-
/10B) He NPOAEMOHCTPMPOBaNU Nocneaosa-
TENbHOCTM B pelleHnn 6a30BbiX BONPOCOB
[\BYCTOPOHHMX OTHOLIEHWI, XOTAA NPOU3BOJ-
CTBO MOTOPOB [1€MOHCTPUPYET rOTOBHOCTb
K peanu3auuu faHHbIX npoekToB. [epepo-
BMKOM B J@HHOM KOHTeKcTe BbicTynaeT AO
«Motop Cuny».

- Mo kakum aBUratenam m nerarenb-
HbiM annapatam?

— HecmoTps Ha Hanuuue npobnem, yyact-
HWKam Koonepauuu, npeAcTaBAAoWNM
HayyHble wKonbl, Kb n cepuiiHblie 3aBo-
Abl, ecTb Yyem ropautbca. pexae Bcero,
370 AH-148 — NPOAYKT COBMECTHOW Hay4HO-
TEXHWYECKON W NPOU3BOACTBEHHOW Aes-
TENbHOCTU, OKPELWEHHbIN  «NACTOYKOW».
JleTatenbHblii annapart, BbINOMHAWNA pe-
rMOHanbHble NaccaXMpcKue MepeBO3KH,
ye 3apeKomeHpoBan cebs Kak HaféKHbIi
1 KOMOPTHBIA U B POCCUINCKOM, U B yKpa-
MHCKOM Hebe. 3a HUM U1 ero MoanduKayms-
mu (AH-158, AH-168) byaylliee, paBHO Kak
1 33 CMNOBOW YCTaHOBKOW Ans Hero ([-436-
148 n BcnomoratensHoi — AU-450-MC). Mo
cy™, AH-148 — obpasel ycnewHon Koone-
pauuu, [oKasaBwmuin eé 3ddeKTMBHOCTL
M NepcneKkTMBHOCTb. MOWMM 3TO YMHOBHU-
KW HEMHOTO paHblle, B COCTaBe napka poc-
CUICKMUX aBMaKoMNaHuii AaBHoO 6bl netanu
Ty-334 (0-436T1), a pOCCUNCKMM crneuu-
anbHbIM BeJOMCTBaM BEpOM W NpaBpoWi
CAYKUAN Bbl AECATKU YHUKANbHbIX MHO-

rouenesbix camonéros-amdubunii be-200
(4-436TIM). MHoOroLeneBoi peakTUBHbIN ca-
MONET be-200 — Hanbonee COBEPLUIEHHbIN
1 3hcheKTUBHBIN U3 cylLecTBYOWMX ambu-
6uin. OH npeaHasHadyeH ANA BbINONHEHUA
TPAHCMOPTHLIX U MaCCaXMpPCKUX NepeBo-
30K, TyLIEHMA NOXapoB, MaTpynupoBaHus,
NOMCKOBO-CNacartebHbIX PaboT, MOHMUTO-
pWHra 3KONOrMYecKoi 06CTaHOBKMY.
Bo3amoxHocTn camonéra-amepubun be-200
no3ponstoT 6paTb Ha 6opT A0 12 T BOAbI.
3anpaBka BOJOW OCYLECTBAAETCA Ha
a’’poapome MAM B OTKPLITOM BOJOEME
B pexume ramccuposaHuna 3a 12-14 c.
MpyM paccToaHUM «a3poapom — Moxap»
100 KM, @ «a3popom — BOAOEM» 10 Km,
3a 04Hy 3anpasKy TONINBOM CaMONET cno-
cobeH c6pocuTb Ha oyar noyapa CBbllle
300 T BOAbI. [10 CBOMM NETHO-TEXHUYECKUM
XapaKTepucTukam camonét-ampuébus be-
200 He ycTynaeTt CyxonyTHbIM caMonéram-
aHanoram, npu 3tom o6nagaer yHUKanb-
HOMN BO3MOXHOCTbIO B31ETA M NOCAAKM HA
cywy n Ha Bofy. be-200 moxet 3kcnaya-
TMpOBATbCA C a3pofpoMoB Knacca «Bw», a
TaKXe C BHYTPEHHWX U MOPCKMUX aKBarto-
puii rnybrHoi He MeHee 2 M NpU BbicoTe
BOJIHbI J0 1,2 M.

KOHCTpYKTUBHbIE 0CO6EHHOCTM camonéTa —
repmeTuyHble KabuHa u noaka, 6onblas
rpysoBas kabuHa, Bofob6aku noj noaom —
no3BoNAKT ucnonb3oBatb be-200 Kak B
rpy30MnaccaxupcKom, Tak U B NPOTMBONO-
wapHom BapuaHte. Camonér moxer 6biTb
nepeobopynoBaH M3 OAHOrO BapuaHTa B
LNPYrov cunamm 3KMnaxa u3 ABYX YenoBek
BCEro 3a OAMH vac.
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- A KaK 06CTOAT fena B BepTONETHOMN
TeMaTuKe Mo MOTOpaM, oco6eHHo Boc-
Tpe6oBaHHbIM Ha 6onbwuUx Teppwu-
TOPMUAX MNOCTCOBETCKOro MNpoOCTpaH-
cTBa?

— 3anopoXcKkue MOTOPOCTPOUTENU BCer-
Aa 0Co3HaBanu 0cobyio BaXHOCTb BEPTO-
NETHOW TEMATMKM, NO3TOMY Mbl TPAANLUOH-
HO Aenaem CTaBKy Ha BbIpaboTKy pa3ymHbIx
M ajeKBaTHbIX BpemeHu peweHun. AO
«MoTop Cun4y», COBMECTHO C POCCUMINCKU-
MU NpeanpuATUAMU, BbiNyCKaeT ABurarte-
am TB3-117 (ansa Beptonéra Mu-8) u BK-
2500 (npumeHseTcs Ha MUPHbIX Mu-14,
Mu-17, Ka-32 u 60eBbix Mu-24, Mu-28,
Ka-50 «YépHaa akyna» un Ka-52 «Annura-
Top»). TB3-117, pa3paboTaHHblii eweé B
1970-x rr., yctaHasnusanca Ha 95 % Bep-
Tonéros dmpm Muna n Kamosa. BK-2500
npeactaBnser co6oil ycoBeplIeHCTBOBAH-
Hyto Bepcuto TB3, oTnnMyasch OT Hero noBbl-
WeHHbIMU Ha 15-20% xapaKTepucTmkamu
MOLLHOCTW, BBEAEHMEM HOBOW LMbpoBON
CUCTEMbl @BTOMATUYECKOro peryauposa-
HMA 1 KoHTpona Tnna FADEC, a Takxe yBe-
JINYEHHBIM PECYPCOM.

/1 3TO He npeien BO3MOXKHOCTEN POCCUICKO-
YKpPauUHCKOW Koomepauuu, KoTopas BO-
MPeKN TMONUTUYECKUM TMpEnoHam, He-
peann3yembiM MNaHam YWHOBHUKOB MO
MMNopTo3amelleHnto, aKTMBHOMY 3anaj-
HoMy 066K npopomkaer ycnewHo pas-
BMBATbCA, POXAAA HOBble MEPCMNEKTUBHbIE
06pa3ubl TEXHUKMW. 3aNOPOKL bl BO B3aUMO-
AENCTBUN C POCCUNCKUMU NPEANPUATUSMM
ABUTaTeNecTpoeHus ¢ NErKoCTb0 CNOCO6HBI
YAOBNETBOPUTL NOTPEBHOCTU POCCUIACKOTO



pblHKA@ B BEPTONETHbIX ABUraTeNax, CKOMb-
Ko 6bl UX HU noTpe6oBanock. Mpu 3arpyskxe
BCero Ha 25 % (0T NoTeHLManbHO BO3MOM-
HO N0 BEPTONETHON TeMaTHKe) 3aBO/ Mon-
HocTblo obecneunsaet Poccuio asurartens-
mun TB3-117 1 BK-2500 1 rotoB yBennyutb
npousBoacTBo B 2-3 pasa. [lo oueHkam
POCCUMCKUX aHANWUTUKOB, cerdyac ob6LLuii
06bEM 3aKYNOK BepPTONETHbIX ABUraTenei
B YKpauHe coctaBnsetr 50—-80 maH gonn. B
rof. A mor 6bl 6bITb CyLLECTBEHHO BblILLE.
B3aTh xoTa 6bl cemelcTBO ABurartenei
AW-450, npepHa3HayeHHbIX ANA NErKUX
BEpPTONETOB B31ETHOM Maccon 1500-—
4000 Kr. OHM MOTYT UCMO/B30BATLCA B CO-
CTaBe KaK [JBYX[BUraTeNbHbIX, TaK U 0f-
HOZBMUraTeNbHbIX  CMIOBbIX  YCTAHOBOK
netateNbHbIX annapartos. Pa3spabortaH u
npousBoanTcs 6a30Bbiil  TypBOBaNbHbIii
AN-450 MmowWwHOCTbIO 465 n. ¢. ana npume-
HeHua Ha BepTonértax Tmna Ka-226. Takxe
paspabotaHa ¥ npowna napameTpuye-
CKYI0 JOBOAKY MOAUdUKaUMUA ABuratens
3afHuM BbiBoAOM Bana AM-450M molHo-
CTbto 400 n1. €. ANA YyCTAHOBKMW Ha MOAEPHU-
3upoBaHHOM BepTonére Mu-2M.

B pamkax npeacroALMx canoHOB Mbl MOKa-
em npeamet Halein ocoboii ropaocTn —
asuratens MC-500, npeaHa3HaYyeHHbIV
ANA HOBbIX BEpPTONETOB B3/METHOWM Mac-
coii 4—6T (camas maccoBas u BocTpebo-
BaHHas pasmMepHoCTb B Mupe). [na cpas-
HeHnA: MC-500 No TaKTUKO-TEXHUYECKUM
XapaKTepucTukam, B TOM yucne no napa-
MeTpam LYMHOCTW, Ha MOPAAOK NpeBoC-
XOAWT 3apybexHblii aHanor KaHafckon
tupmbl Pratt & Whitney (PW207K).

[na npumeHeHna Ha TAXENOM BepTONéTe
Mu-46 Begytca paboTbl Mo CO34aHMIO TYp-
6oBanbHoi moaudukauun AM-8000B Ha
6a3e rasoreHeparopa Typ6opeakTMBHOro
NBYXKOHTYpHOro asuratena AWN-222-25.
A Ha 6a3ze Typb6OBMHTOBEHTUNATOPHOIO
[-27 co3paétca Typb6oBanbHas Moau-
dukaumna AM-127 maKCcMManbHOW MoLy-
HOCTbIO 14 500 n.c. ANA TAKENbIX TPaAHC-
MOPTHbLIX BepTONETOB. [lnA mogepHu3auunm
TpaHcnopTHoro BepTtonéra Mu-26T BeayT-
cs paboTbl no gsurateno AN-136T1, Ko-
TOPbIN ABNAETCA AaNbHENIUUM Pa3BUTUEM
3HaKomoro Bcem moTopa [1-136.

M, HakoHel, paj cKasaTb O HanM4yuu ABY-
ratens, He MMelOLLero aHanoros B Mnpe,—
TB3-117BMA-CEM1B. HoBbln 3anopox-
CKWUI ABUTaTeNb He ABNAETCA KOHKYPEHTOM
BK-2500 1 o4yepeaHon ynyywaiowen mo-
flepHMU3aLmnei 3acnyXeHHOro BepToNéTHo-
ro nuratena TB3-117. Hosoe nsgenune AO
«MoTop Cnu» — moaepHM3aLma camonér-
Horo TB3-117BMA-CBM1, KOTOpbIA HbiHE
ycTtaHoBneH Ha AH-140. OH co3aaH 3ano-
poxckum OKB «WBueHko — lporpeccy».
3a HecKoNbKo neT NETHOW 3Kcnayatauuu
B Pa3/IMyYHbIX YCNOBUAX OH Mokasan cebs
[0CTaTO4HO Xopolwo. B oTanuyme ot Bcex
paHee MOAEPHU3NPOBAHHbIX ABUraTenen
TB3-117 B 3T0i1 HOBOI pa3paboTke 3ano-
poXLeB NpUMeHeHbl Gonee HaféxHble W
IKOHOMMWYHbIE KOMNpeccop U ero Typbu-
Ha, cunosas TypOUHA W fpyrue arperarsbl.
[lpenmylectsa HOBOrO ABUraTens B TOM,
4TO OH MOXET COXPaHATb MOLHOCTb NpK
aKcnayaTaumu go 6osee BbICOKUX Temne-
patyp. B npownom rogy Ha ncnbiTaHUAX B

AEROSPACE INDUSRTY

KoHoTone Ha 6a3e ykpanHckux BBC Mu-8
C HOBbIM fBuratenem 6yKBanbHO YAUBUA
Tem, 4To 6e3 NPOMEXYTOUYHbIX 0CTAaHOBOK
npu noAbEéme ANa oxnaxieHus arperatos
pocTtur Bbicotbl 8100M Bcero 3a 13 MUHYT.
B 2011 r. ycnewHo 3aBeplueHbl ero rocy-
fapCTBeHHble CTEH[O0BbIE UCMbITAHUA ANA
Hy®A poccunckmx BBC.

- Ectb B Bawem apceHane n ewé
0JlHa NacTo4yKa ANAa MHoOroueneBoro
caMonéra HOBOro nokKoneHuma Ak-
130..

— Bbinpasbl, HO B CUAly TEX e NPUYMH, O KO-
TOPbIX A CKa3an BHavane, AMHAMMUYHO K ce-
pUAHOMY NPOWM3BOACTBY MOTOPOB K 3TOMY
CaMonéty nepent He yaaeTcs. 3anopox-
CKOe npesnpuAThe TEXHUYECKMN MONHOCTbIO
roToBO K NpOM3BOACTBY MoTOpa AM-222-25
s MHoroueneBoro camonéra Ak-130. OH
Bbl3BaN BOCTOPT Yy CNELMANuNCTOB U PYKOBO-
nutenen BBC Poccun, Ho Tak 1 ocTancs 3a
60pTOM CepuiiHoro nponsBoAcTBa. Mpuyu-
Hbl, MO0 KOTOPbIM MOTOP, YbW XapaKTepuUcTu-
K1 HEBOCMPOU3BOANMbI (BO BCAKOM Ciyvae,
Ha cerofHs), OKasaics B TeHW, XOTA pas-
roBOpPbl O HYXHOCTU BOEHHO-BO3AYLIHbIM
cunam camonéta AK-130 nuwsb yyawatorcs.
Ho BO3 1 HbiHe Tam. Bnpouem, A yBepeH,
YTo KayecTBeHHas KOHKYPEHTOCMnoco6-
HOCTb, MOMHOX€EHHasA Ha 3KOHOMMWKY MOTO-
pa, NpeojioneeT BCe NpenoHbl U 6apbepsl,
M ABUraTeNlb CTaHeT He3aMeHMbIM A1 MO-
TOpM3auMM HOBOTO MOKONEHMA y4YebHbIX 1
60€eBbIX CAMONETOB.

Takoe e oCMbIC/IeHMe YyroTOBaHO 1 MOTO-
pam AnA BOEHHO-TPAHCMOPTHbLIX CaMONE-
TOB, ABNAOWMXCA YHUKANbHBIM NPOAYKTOM
POCCUINCKO-YKPAWHCKOrO MpPeBOCXOACTBA
B AaHHOM o6nactv. Mbl Ha NyTU K npeo-
[ONEHMI0 pa3Hornacuii U BbICTPAuUBaHUIO
rPAMOTHbIX MOAXOLOB K CTPYKTYPHON U CO-
fepaTeNbHOW MHTerpayum aBnaLMoHHbIX
noteHymnanos Poccum u Ykpauubl. Ha no-
BeCTKe: onpeAeneHne NUHENKN netatenb-
HbIX annapatoB, KOTOpble B NepcnexkTuse
6yayT BocTpe6GOBaHbl PbIHKOM, CUHXPO-
HU3auuA NNaHOB aBuacTpoutener M mo-
TopocTpouTeneit. Heo6xoanmo 3abbiTh 0
TOPMO3ALWMX pa3BUTHE U TYMUKOBbLIX NPO-
eKTax umnopro3ameLlleHns, Bocco3aaTb B
KOMMNeKCce Hay4YHO-TEXHUYECKYI0 U TeXHO-
noruyeckyro 6asy aBMaLMOHHOM NPOMbILL-
NIEHHOCTU, BOCNMTATb MOKOJEHME Chneuun-
anncToB, CnocobHbIX C034aBaTb HOBYIO
TexHuky. AO «Motop Cuny» rotoBo BKna-
[blBaTb TEXHUYECKUE WU WHTeNneKTyanb-
Hble pecypcbl B MpoLeccbl BOCCO3AaHMA
MOLLM OTeYeCTBEHHOro aBManpoma, BOC-
Npon3BOAA C/laBHble CBEPLUEHUA MHOTUX
NOKONEHW aBUAKOHCTPYKTOPOB U CepUii-
HbIX U3roTOBUTENEN.
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ENGINES TOWARDS THE FUTURE

Ahead of the International Aviation and Space Salon MAKS 2001
and other shows of air industry innovations the chairman of the
board of Motor Sich the world largest designer and manufacturer
of aircraft engines Vyacheslav Boguslayev gave an interview to our

magazine.

- Mr. Boguslayev, what is a strategic
profile of the company in the near-
term outlook? What basis for coop-
eration with contractors do you see
in context of more severe competition
on world markets of high-tech produc-
tion?

— You are on a target. Competition for pro-
duction quality and price constantly grows.
This means that a balance between perfor-
mance and price of produced engines shall
not only meet the demands of home con-
sumers, but also attract customers in de-
veloping world markets. World aviation in-
dustry develops presently towards market
monopolization, | should admit. Even under
the auspice of the Boards of global compa-
nies central planning turned out to be more
effective and viable in high technology pro-
duction, which requires maximum skills ap-
plied to each conventional centimetre of an
end product. The process resulted in con-
solidations, mergers and takeovers of tens
separate national companies. The process
took place during the very breaking of post-
Soviet aviation industry into small separate
elements, which could survive in a short-
term prospect, but had no chance in the
long term amidst world differentiation of la-
bour.

Thanks to consolidating conception of home
oriented manufacturers there appeared an
understanding that production of such a
complicated product as aircraft engines is
only possible on condition of a wide coop-
eration of specialised productions.

No country can afford closed full-service
aviation industry. It just will lack resourc-
es for R&D, brand-new engineering devel-
opment, as well as maintenance of auton-
omous production capacities. Moreover, it
cannot provide enough orders to its exist-
ing capacities without guaranteed sales of
products in a global scale. More than one
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third of world aircraft production once fell
at Soviet aviation industry. Presently we
have lost this market. The major part of the
world market actually belongs to two glob-
al aviation companies Boeing (49 per cent)
and Airbus Industries (43 per cent). Compa-
nies from other countries hold a little more
than 8 per cent of production.

- What is the most rational way out for
post-Soviet aircraft manufacturers
in condition of the existing differen-
tiation of labour, from your point of
view?

— Orientation to consolidation of brains,
technologies, cultures of production, and
high tech capacities is also the ticket for
post-Soviet aircraft industry. Let’s consid-
er projects, not those on paper, with which
some bureaucrats feed us every day, but
real engines used to motorize all kinds of
airborne vehicles such as VNs and amphib-
ians, as long as first class commercial air-
planes and military transports. A logical
question arises. Why there is a constant
distortion towards foreign solutions in the
work of Russian and Ukrainian enginery
manufacturers, despite the direct coopera-
tion development of home aircraft industry
is so clear? Let us leave this question be-
yond the scope of our discussion and allow
political analysts to judge themselves, as
the above supposed much belongs to polit-
ical relations. We are interested in the proj-
ects, which can allow a strategy of integrat-
ed Russian and Ukrainian air complexes,
and how to realize them technically and ec-
onomically. Thorough analysis within such
an approach allows ignoring the stump or-
atory, which was poured the recent days
on actual development of the ways, means
and mechanisms to pull together two parts
of an aviation complex, which once was a
single one.



Aircraft and engine industries of Rus-
sia and Ukraine, which were an organic
whole before the USSR collapsed, failed
to work out a clear, coordinate and mu-
tually profitable attitude model up to the
present moment. Each joint project in
civil aircraft construction (An-3, An-38,
An-140, An-148, Tu-334), military trans-
port construction (An-72, An-70, An-124-
100) and aircraft engine construction (D-
436-148, Al-222-25, D-27, TVZ-117) is a
nonrecurring complex of legal, planning
and budgeting relations, which metamor-
phose often into an endless succession
of confrontational reconciling without ac-
tual results.

For almost twenty years of separate oper-
ation Russia and the Ukraine did not show
sequential solutions of basic issues of bi-
lateral relations, though engine industry
demonstrates readiness to realise these
projects. This happened by virtue of po-
litical and economical circumstances de-
spite sci-tech and production potentials
and capacities. Motor Sich is the first to
demonstrate such a readiness.

- What engines and airborne ve-
hicles of the company are the most
advanced?

— Despite all problems participants of the
cooperation, who represent R&D institu-
tions, design bureaus and industrial com-
plexes have got what to be proud of. First
of all it is An-148 — a modern sci-tech
and industrial product called a swallow.
This vehicle carries out regional charters
and has proven itself a reliable and com-
fortable aircraft in Russian and Ukraini-
an sky. This vehicle and its modifications
(An-158, An-168) is the thing of the fu-
ture, as well as its power plant (D-436-
148) and auxiliary (Al-450-MS). Actually,
An-148is an example of successful coop-
eration, which proved to be effective and
perspective. If only bureaucrats under-
stood it earlier, Tu-334 (D-436T1) would
have worked as part of Russian Aircraft
Park long ago, and tens of unique mul-
tipurpose amphibians Be-200 (D-436TP)
would have served faithfully to Russian
special departments. Multipurpose jet
Be-200 is the most advanced and effi-
cient among existing amphibians. It is
designed for cargo and passenger trans-
portation, fire fighting, patrolling, search
and rescue, ecological monitoring.

The amphibian Be-200 can take aboard
up to 12 tons of water. Filling with water
is done at an airport or on surface waters
in a gliding mode within 12-14 seconds.
In case of a flight distance “aerodrome -

fire” — 100 km and “aerodrome - water”
— 10 km the jet can drop more than 300
tons of water on a seat of fire per filling.
Performance of an amphibian Be-200 is
equal to land-based version, moreover
it is capable to start and land both on
ground and surface. Be-200 can work on
aerodromes of “C” class as long as on in-
land and offshore water areas of min. 2 m
depth at max. 1.2 m wave height.
Construction of the jet (tight cab and hull,
large freight compartments, water tanks
under the floor) allows using it both in
cargo-passenger and fire fighting packag-
es. Be-200 can be refitted from one pack-
age to another by a two-man crew within
one hour only.

- And what is a situation around
helicopter engines, specifically de-
manded in vast post-Soviet territo-
ries?

— Zaporizhian engine industry has al-
ways had a special concern for helicop-
ter engine sector. That is why we keep a
tradition to follow solution making poli-
cy rational and adequate for the present
time. Zaporizhian sector maintains se-
rial production lines for TVZ-117 engine
(for Mi-8) and VK-2500 engine (for civil
Mi-14, Mi-17, Ka-32 and military Mi-24,
Mi-28, Ka-50 Black Shark and Ka-52 Alli-
gator). TVZ-117, developed yet in 1970-
s, is being installed at 95 per cent of Mil
and Kamov helicopters. VK-2500 is an
advanced model of the TVZ engine with
15-20 per cent improved performance,
newly adopted FADEC-type automatic con-
trol system and enhanced service life.

AEROSPACE INDUSRTY

And this is not a limit of Russian-Ukraini-
an cooperation, which keeps successful-
ly developing with brand-new items manu-
factured regardless the political obstacles,
non-realized plans of bureaucrats for im-
port-substituting production and active
pro-Western lobby. Cooperation of Zapor-
izhian and Russian engine manufactures
can easily meet demands of Russian heli-
copter engine market no matter how many
is required. With the load of only 25 per
cent (of in posse for helicopter engines) the
plant can fully supply Russian market with
TVZ-117 and VK-2500 engines and is apt to
increase its output twice or thrice. Russian
analytics estimate the current volume of
purchases for Ukrainian made engines as
$50-80m annually. But it might be larger.
Let us take Al-450 engines designed for
light helicopters with gross weight of 1
500-4 000 kg. These engines can be used
in both twin-engine and single-engine pro-
pulsion systems. The basic turboshaft Al-
450 engine (465 h.p.) has been developed
and now being used in Ka-226. Addition-
ally, the modified rear-shaft Al-450M (400
h.p.) has also been developed and passed
a parametric tuning in order to be installed
in a modernized Mi-2M.

Within the framework of upcoming exhi-
bitions, we are going to show our to-be-
proud-of engine — MS-500 designed for
new helicopters with 4-6 tons gross weight
(the most used and demanded catego-
ry worldwide). For comparison, by perfor-
mance, including noise properties, the
MS-500 engine leaves the Pratt&Whitney
(PW207K) engine (foreign analogue of Ca-
nadian manufacturer) behind.
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Works are being carried out to design the
Al-8000V turboshaft engine based on the
core engine of the Al-222-25 turbojet dou-
ble-flow engine for its application on a
heavy-duty helicopter Mi-46. The D-27 tur-
bofan engine is used as a basis to design
the Al-127 turboshaft engine (max. 14 500
h.p.) for heavy-duty transport helicopters.

R&D is being carried out for the Al-136T1
engine to modernise Mi-26T transport he-
licopter. This engine is the next version of
the well-known D-136 engine.

And finally, | am pleased to tell about an
engine having no any analogue on the
global market — TVZ-117VMA-SBM1V. A
new Zaporizhian engine is not a compet-
itor for VK-2500 and next advanced mod-
ernisation of the distinguished TVZ-117
helicopter engine. This new product of
Motor Sich is a modernised TVZ-117VMA-
SBM1 aircraft engine, which is being used
in the An-140. This engine was designed
by Ivchenko-Progress Zaporizhia Ma-
chine-Building Design Bureau. It has prov-
en itself to be quite efficient for several
years of operation under various condi-
tions. Contrary to the former modernised
TVZ-117 engines, this brand-new item of
Zaporizhian manufacturer has more reli-
able and cost-efficient compressor and

its turbine, output turbine and accesso-
ry equipment implemented. The benefit
of the new engine is an output control at
higher temperature operation. During tri-
als at Konotop Ukrainian Air Force base
held last year Mi-8 with new engine in-
stalled simply astonished by the fact that
it reached the 8,100 meters height in 13
minutes without any intermediate stop-
pages to cool down the equipment.

In 2011 the engine passed successfully
the state stand testing to meet demands
of the Russian Air Forces.

- You also have another swallow in
your pocket for Yak-130 next gen
multi-mission aircraft....

Indeed, but due to the same reasons
mentioned initially, we cannot dynamical-
ly switch to engine serial production for
this aircraft. The Zaporizhian plant has all
technical facilities required for Al-222-25
engine production to be installed in Yak-
130. It has delighted experts and chief-
tainship of the Russian Air Forces, but is
still beyond the serial production. The
engine was pushed to the sidelines as its
performance cannot be provided, at least
today. And though the need for the engine
aboard the Yak-30 aircraft is growing, the
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cart's still there today. However | believe
that high-quality competition multiplied
by engine cost efficiency will overcome
all obstacles and the engine itself will be-
come an unexpendable asset for applica-
tion in next gen trainers and warplanes.
The same understanding awaits for en-
gines of military transport aircrafts, which
are unique offer of the Russian-Ukraini-
an superiority in this field. We are under-
way to eliminate all discords and draw up
competent approaches for organized and
comprehensive integration of the Russian
and Ukrainian potentials in aviation in-
dustry. Agenda is the following: to define
a series of air vehicles, which will be de-
manded by the market in the long view,
to synchronize the strategy of air vehicle
and engine manufacturers. It is necessary
to get rid of development inhibiting and
dead projects of import-substituting pro-
duction, resurrect R&D and engineering
capabilities of air industry, and educate a
generation of experts able to develop new
equipment. Motor Sich is willing to invest
engineering and intellectual resources to
resurrect the might of national air indus-
try, reproducing glorious achievements of
many generations of air industry develop-
ers and serial manufacturers.
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OAO «HUWN «KYJIOH» 60 JIET

HayuHo-nccnenoBatTenbCKun MHCTUTYT «KynoH» co3aaH 21 aBrycra
1951 r. NoctaHoBneHnem CM CCCP N2 2896-1369cc o1 08.08.1951,

noa HasBaHnem CKB-885. OcHOBHOW 3aa4ei Co31aHHOr0

npeanpuaTMs ABnsanacb pa3paboTka HEKOHTAKTHbBIX PaAMOAATYNKOB

BbICOTbI Ansi 06bekTos BBC n [PAY.

Tpuropwuit AHApeeB
[eHepanbHbI AMpeKTop
Grigory Andreeyv,
General Director

Hukonan PacTtopryes
[naBHbIN KOHCTPYKTOP
Nikolai Rastorguev,
Chief Designer

B xoze peanuzaumm 310/ 3aaaum 6bin peluéH pag
CIOMKHBIX HAYYHO-TEXHUYECKMX Npobnem, OCHOB-
HbIMU U3 KOTOPbIX ABAANCH:

® co3/jaHKe Teopy 06Pa30BaHKA NIa3Mbl NPU BXO-
[J€eHUM 0BBLEKTOB B N/IOTHbIE C/lon aTMocdepb;

® pa3paboTKa MeToAoN0rMN UHKEHEPHbIX pacyé-
TOB M3MEHEHMA MJIOTHOCTM MOTOKAa 3/IeKTpomar-
HUTHbIX BOSIH MPW NPOXOXAEHWM NNa3MeHHOro no-
rpaHn4Horo cnos;

® co3JaHve matepuanoB s PafMonpo3payHbIX
obTeKareneil aHTeHH, BbIAEPHMBAIOWMX BO3AEN-
CTBWME BbICOKMX TemNeparyp;

® Co3/aHMe NMOMEXOYCTOMYMBOM annaparypbl Ha
0CHOBE NPUMEHEHNSA LWYMONOAOOHbIX 30HAMPYO-
LWMX CUTHANIOB C KOPPensALMOHHOM 06paboTKoN B
NPUEMHUKe.

C poCTOM Hay4HO-TEXHUYECKOrO MoTeHumana uH-
CTUTYTA YCNOKHANNCH U pellaemble UM 3afayu.
B 1960-x ropax HNW «KynoH» 3aHumaetcs co3pa-
HMeM rof0BOK CaMOHaBefeHUs ANA paKeT Knac-
Ca  «BO3AYyX-BO3AyX»,  «BO3AYyX-NOBEPXHOCTbY,
«mope-mope», B 1970-x ocBauBaer paspaboTky
CMCTEM yNpaBneHWA ANA paKeT Knacca «BO3AyX-
MOBEPXHOCTb».

B 3T0T mepuopn pAL COTPYAHWKOB NpeanpuAaTUA
3a LOCTUrHYTbIE YCNexu B CO3AAHUM U CEPUNHOM
OCBOEHUW HOBOW TEXHUKW YAOCTOEHbI JIEHUHCKOM
1 FoCyAapCTBEHHOW NPEMUI, HarpamaeHbl rocy-
[apCTBEHHbIMW Harpazamm.

Bo Bropov nonosuHe 1970-x HacTynaer HOBbIV
3tan passutua uHctutyta — HAN «KynoH» onpe-
AENAeTcA rofoBHbIM NPeanpuATEM B CO3AaHWN
KOMMNNEKCOB C AUCTAHLMOHHO-NUIOTUPYEMBIMU
netarenbHbiMM annapatamu (AMA) u 6a30Bbix
KOMM/IEKCOB BO3AYLWHOTO HabMAeHUA ANA nu-
noTMpyemon aBuauun. lpu 3TOM MHCTUTYT Ccre-
LUManM3MpyeTca Ha CO34aHMM  LUMPOKOMNONOC-
HbIX MH(OPMALMOHHO-KOMAH/HbIX PaAUOAMHUN
(MKPJT) 1 paaronoKauMoHHbIX CTaHL M GOKOBOTO
0630pa ¢ cuHTe3nposaHHoi aneptypoi (PCA).
Cnepyet OTMETUTb, 4TO BO BCEX 3TUX HanpaBeHu-
ax pestensHoctn HAN «KynoH» nobuncs 3ameTtHo-
ro nporpecca.

Tak, nepsaa ananorosas WKPJ/1 umena nonocy
nponyckanua 5,0 MIu, cnegytowiee nokonexve —
umdposas KPS ¢ 6bicTpoaeiicteuem 10 Méut/c.
CerogHs NpeanpuATMe 3aBepLUaeT CO3AaHue pa-
AVonnHuK ¢ GbicTpoaenctanem 150 Méut/c.

B o6nactn PCA MHCTUTYT HauMHan c nokatopa
BTOPOro noKoneHus «llomnon» ¢ paspelieHu-
em 7-10 m 1 HoToONTUYECKOW pernctpauuen u
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06paboTKO PaAMONOKaLUOHHON MHAOPMALUK.
3arem GObinn nepsblit B Poccum umdposoit PCA
«POHCAP» ¢ paspelueHnem 3 M, paspaboTaHHbiit
Mo KOHTpaKTy ¢ dvpmoit «[lopHbe» (DPT), paauo-
JIOKATop YETBEPTOTO MOKONEeHUs «AGCTPYKLMA» C
paspelieHrem 30 CM U, HaKOHel, B HacTosLiee
Bpemst HAW «Kynox» 3aBepluaet paspabotry 6aso-
BoWi TexHosorun co3aanua PCA ¢ ADAP «CuHTes» ¢
pa3pelLaioLLeit cnocobHocTbio 10 cm, uto obecne-
UMBAET KAYEeCTBO PAAMO/OKALMOHHOTO M306paXe-
HUA, He ycTynatoLee cdhotorpaduryeckomy.
YKa3aHHas annapartypa vucnonb3yercs B paspabo-
TaHHbIX HAW «KynoH» 1 Haxopsawmxca B aKcnny-
arauum MHOroyHKLUMOHANbHBIX KOMMIEKCax ¢
OMNJA «Myena-1», a TaKKe B CyLLECTBYIOLLMX 1 Nep-
CMEKTUBHbIX 6a30BbIX KOMMIEKCax BO3AYLIHOMO
HabnoAeHUs NUIOTUPYeMON aBualuu. 3a BbInos-
HeHHble paboTbl pAg coTpyaHNKOB HUW «KynoH»
HarpaxaeHbl npemuen Mpasutenscrea P® u rocy-
AAPCTBEHHBIMWN Harpaaamu.

CerogHa OAO HUW «KynoH» nepexuBaer HOBbIN
3Tan passutuA. Ha npeanpuAaTMN BHELPEHbI CO-
BPEMEHHbIe KOMMbIOTEPHbIE TEXHOMOIMK, Npu-
MeHsieMble Npy  pa3paboTKe KOHCTPYKTOPCKOW
AOKYMEHTauuM, TEeXHONOTMYeCKUX NpOLEeccoB,
nporpammupoanum bUC.

B pamkax chepepansHon Lenesomn nporpammel 3a-
BEPLUIAETCA MOAEPHM3ALMA ONbITHOrO NPOU3BOA-
CTBa M UCnbITaTeNbHOM 6asbl. B MHCTUTYTe cO3aaéT-
cs 6a30Bblii LIEHTP CUCTEMHOTO NPOEKTUPOBAHUS
BbICOKOM/OTHbIX 3/1EKTPOHHbIX Y3/10B.

B coOTBeTCTBMM C KOHUenuuer pa3BuTMA Ha ne-
pvog fo 2015 r. 1 AanbHenlwern nNepcnekTMBon
npeanpusATe NOMMMO 06O0POHHON TEMATUKM aK-
TUBHO 3aHUMaeTcA avBepcuduKaLumen cBoen ae-
ATENbHOCTU, B YAaCTHOCTU, BHELPAETCA Ha PbIHOK
MeANLMHCKOM TeXHUKKU. Tak, B 2011-2012 rr.
NNaHWpyeTca pa3BepHyTb NPOW3BOACTBO CBapu-
BAIOLWMXCA NNACTUH ANA CTEPUNbHOTO COeavHe-
HUA MarucTpanen u3 TepMONAacTUYHbIX Marepu-
anoB AnA NPUMEHEHWA B HEOTNOXHON XMPYyprum
1 TpaHcdy3noHHon Tepanun. B 2011-2013 rr.
Oyaer co3paH (YHKUMOHANbBHBIA PAA 3NeKTPo-
MexXaHUYeCKUX TepaneBTUYeCKUX annaparos Ans
pa3paboTKM CyCTaBOB HUKHUX KOHEUYHOCTET.

OAO HUW «KynoH» K 60-netHemy tobuneto coxpa-
HUMO U NPUYMHOMXMNO CBON HaY4YHO-TEXHUYECKNIA
NoTeHUMan, MMeeT CI0XUBLUMECA TPaAULMK, Y3Ha-
Baemoe 1L 1 ABNAETCA AMHAMWUYHO pa3BMBato-
LWMMCS NpeanpUATAEM.



Crapt AMNJIA «Myena-1»
Launching Pchela-1 Remotely Piloted Vehicle

PCA «AGcTpyKuma»

AEROSPACE INDUSRTY

Abstruktsiya Synthetic-Aperture Side-View Radar System

KULON RESEARCH INSTITUTE CELEBRATES
ITS SIXTIETH ANNIVERSARY

Kulon Research Institute was founded on 21 August 1951 by the Decree of the Council
of Ministers of the USSR No 2896-1369ss (08.08.1951) SKB-885. The major goal of a
newly established research institute was designing and developing of altitude sensors
for the facilities of the Russian Air Force and The Main Agency of Missiles and Attillery
of the Ministry of Defence of the Russian Federation (GRAU).

While this task was implemented, some of complex
research and technical problems were resolved.
The main of them are:

e Development of the theory of plasma creation
upon objects reentering the Earth’s lower atmo-
sphere

e Development of the methodology of engineering
calculations of changes in the density flow of elec-
tromagnetic waves when they pass plasma bound-
ary layer

¢ Development of materials for antenna radiopar-
ent radomes that can withstand high temperatures
e Design of noise immune equipment based on
noise-like sounding signals with correlation pro-
cessing in the receiver

The complexity of the solutions provided by the In-
stitute increased as its research and technical po-
tential grew. In the 1960s Kulon was involved in
design and manufacture of target seekers for air-
to-air, air-to-surface, and sea-to-sea missiles. In the
1970s, the Institute began developing control sys-
tems for air-to-surface missiles.

That time, some researchers of the Institute were
awarded Lenin and State Prizes and State Rewards
for their achievements in development and imple-
mentation of new engineering.

In the late 1970s, a new stage in the development
of Kulon began. Since that time, Kulon has become
the main facility to develop systems with remotely
piloted vehicles and base aerial surveillance sys-
tems for manned aircrafts. Also, the Institute spe-

cialises in the development of wireless broadband
data-control transmission lines and synthetic-ap-
erture side-view radar systems.

It is worth noting that in all its activities Kulon has
achieved a lot.

For example, the first analog wireless broad-
band data-control transmission systems featured
a bandwidth of 5.0 MHz, and the next generation
(electronic system) a bandwidth of 10 Mb per sec-
ond. Today the Institute is completing the design of
a wireless system with a bandwidth of 150 Mb per
second.

As for the synthetic-aperture side-view radar sys-
tems, the Institute began designing the second gen-
eration Shompol locator with 7-10 m resolution,
photooptic data logging and processing of radar
data. After that, the Institute designed the first
Russian digital synthetic-aperture side-view radar
system named Ronsar with 3 m resolution created
together with the Dornye Company (German) and
the fourth generation Abstruktsiya radar with 30
cm resolution. Recently, the Institute is complet-
ing the development of a base technology for the
creation of the synthetic-aperture side-view radar
system with the Sintez active phased-array anten-
na and 10 cm resolution, which provides the same
quality of the radar image as that of the photo-
graphic image.

The equipment described above is used in multi-
functional systems with Pchela-1 remotely piloted
vehicle that are also developed by Kulon. It is also

OAO «HWNW «KynoH», 129075, Mocksa, MypmaHckuin np-g, a. 14
Ten.: +7 (495) 687-02-62, hakc: +7 (495) 687-02-70, E-mail: mail@niikulon.ru, www.niikulon.ru

used in the operated and designed base aerial sur-
veillance systems for manned aircrafts. Some of
Kulon researchers were awarded Sate Prizes and
State Rewards for their work.

Nowadays, Kulon is at a new stage of its develop-
ment. The Institute implements advanced com-
puter technologies to develop engineering doc-
umentation, technological processes, and LSI
programming.

Within the federal development programme, the In-
stitute is completing modernisation of testing and
experimental base. The Institute is creating a base
centre for designing high density electronic com-
ponents.

In accordance with the development plan to 2015
and with the opportunities that lie ahead, apart
from defence-oriented projects, the Institute has
actively been engaged in diversification of its activ-
ities. For example, the Institute has explored oppor-
funities fo enter the medical market. In 2011-2012,
the Institute plans to start production of welding
plates for sterile joining of thermoplastic tubes for
the intensive care surgery and transfusion therapy.
In 2011-2013 the Institute plans to develop a series
of electromechanical therapeutic equipment for
lower limbs joints rehabilitation exercise.

Kulon celebrates its sixtieth anniversary preserv-
ing and multiplying its scientific and technical po-
tential, traditions, and a unique identity. The In-
stitute is constantly developing to achieve betfter
outcomes.
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[MIPOCKOIbl — 3TO OCHOBA

CUCTEM YNPABJIEHNA

JIETATEJIBHOTO AIMAPATA

3a 310 Bpems Obln NpoAenaH CAOMHbINA NyTb
NPOW3BOACTBA OT NPOCTeLNX NPUBOPOB A0
MHOFOGYHKLMOHaNbHBIX aBUALMOHHBIX CK-
cTem nocneaHero nokoneHus. A3 okasancs
O[JH/M W3 HEMHOTMX NPEANPUATAIA aBnanpo-
Ma, KoTopble B pesynbtate pedopm 1990-x
yAepXanucb «Ha nnasy». B 310 Bpemsa 3aBog,

nepexun «BTOpPOE POXAEHWEe» W HEeCcmo-
TPA Ha TPYAHOCTW NMEPEeXOAHON 3KOHOMMUKM
Hayan MHTEHCVMBHO pa3BMBaTbCA. Yem xuseTt
3aBOf, Kakue npobnembl pellaeT, Kakue
Lenu nepes coboi CTaBUT, Mbl y3HaNu «um3
nepBbIX YCT» — Yy reHepanbHOro AnpexTopa
Onera NlaBpuuesa.

— C camoro cBoero ocHoBaHuaA All3 ctpoun-
cA AnA npousBoAcTBa npuboOpoB aswauu-
OHHOTO HampaBieHus, W BOT yxe Gonee 50
NeT YCMewHo cnpaBaseTca ¢ 3Ton 3ajaven.
CerofHA Mbl MOAOLLUAN K BbIMYCKY CNOXKHEN-
WKX CUCTEM ynpaBieHUA aBWUALUOHHON U
KOCMUWYECKOW TEXHMKOW: aBTOMMNOTbI, pas-
JINYHbIE CUCTEMbl yNpaBaeHUA, PasanyHoro
pofa [aTyMKW YrnoBblX CKOPOCTEN, NUHER-
HbIX YyCKOpeHui. W3tomuHKa 3aBoja — ru-
poCKoMnM4yecKkoe HanpasfeHne, KOTOpoe Mo-
CNYKNNO UHTENNEKTYANbHBIM U TEXHUYECKUM
MMNYNbCOM K pa3BuTuio npeanpuatus. Cen-
yac Ap3samacckuii npu6opoCTpoOUTENbHBIN
3aBO/ — 3TO BbICOKOTEXHONOTMYHOE NPOU3-
BO/ACTBO, OCHALEHHOE CaMblM COBPEMEH-
HbIM obopyaoBaHMeM. 34ecb TPYAATCA Bbl-
cokonpodeccroHanbHble WHXeHepHble,
KOHCTPYKTOPCKME U paboyne Kaapbl.

v

OTKpbITOE aKLiMOHEpHOe 0o0LecTBO
“Ap3amacckuii NpubopocTponTenbHbIN
3aBoa umenum MN.U. NMnanguxa”

607220, Poccusi, Hmxeropoackas obn.,

r. Ap3amac, yn. 50 net BJIKCM, a. 8A
Ten.: +7 (831-47) 7-91-21

E-mail: apz@oaoapz.com

Ap3amacckuin nprbopoCTPOUTENbHbIN 3aBOA UMEHN
N.N.NMnaHauHa (AMN3) no npaBy CYMTAETCSA OAHUM U3 CAMbIX
BbICOKOTEXHONOMMYHbIX MPeAnpuATNiA oTedecTBeHHoro ONK.
B 2012 roay npeanpuATUIO NCNONHUTCA 55 neT.

- KakoBbl 0CHOBHble BUAbl AeATesb-

HocTu 3aBoaa? Kakyio aonio 3aHuMa-

eT cneyTexHuka?

— 3a Gonee yem MO/YBEKOBYIO UCTOPUIO

npeAnpuATAE HAKOMWIO0 OFPOMHbI OMbIT MO

NPOEKTUPOBAHMIO U MPOU3BOACTBY:

® MPOCKOMMYECKUX NpMBopoB.;

® CUCTeM ynpaBneHnsa Ans aBUALUOHHOW 1
KOCMUYeCcKoW oTpacnu;

® GOPTOBbIX 3NEKTPOHHO-BbIYUCAUTENBHbBIX
MallnH;

® pyneBbIXx NPUBOAOB;

® KOHTPOJIbHO-NPOBEPOYHbIX KOMMNIEKCOB;

® pacxoOMepPHOMN TEXHWUKU;

® rMapaBinKY;

® MeaMLMHCKUX NTpUbopoB.

Ecnun roBoputh 0 CTPYKType TOBAapHOro Bbl-

nycKka, MPOAYKUMA BOEHHO-TEXHUYECKOro

Ha3Ha4yeHusa, cneumanbHas NpPoAyKLMA 3a-

HUmaet okono 80 % ToBapHoro obbéma,

COOTBETCTBEHHO 0KOoNo 20 % — mpoayKuua

rpaMaaHCcKoro v o6LLenpoMbILLIIEHHOTO Ha-

3HayeHus.

- He moram 661 Bbl nogpo6Hee ocTaHo-
BUTbCA Ha NPOU3BOACTBE NMPOAYKLUUMU
cneuHasHayeHuAa?

— Mbl npou3BOAUM U3AENNA ANA 3E€HUTHO-
paKeTHbIX Komnnekcos C-300 «®aBopuT»,
C-400 «Tpuymd» Ans BOMCKOBbLIX KOMMNEK-
coB «byk», «Top», ANA MOPCKUX KOMMNNEK-
coB «llTnnb», «Knab», ans npotTMsopaano-
NOKauMoHHoro Komnnekca «0Bogy». ViHbiMu
CNnoBamu, BCE, YTo No3Bonser obecneynTtsb
KOMMNEKCHYI0 NPOTMBOBO3AYLUHY0 060pO-
HY, OCHalLaeTCcA HalWWMMU AaTYMKaMU, Cu-
cTemamu ynpasneHus. To eCTb 3TV paKeThl
NeTalT, NOTOMY YTO MO3MM UM cfienan Haw
3aBofd. Kpome Toro, mMbl genaem npuBopbl
1 CMCTeMbl yNpaBneHusa AnA pakeT Knacca
«BO34YX-B0O3[yX», KOTOpPbIMM OCHaLiaetca
uctpebutensHas aBuauua. Kocmmueckue
paketbl «[lpoToH», «AHrapa» u «Coio3»
OCHALLAKTCA HAWWMU UCMOAHUTENbHBIMU
mexaHusmamu. f yxe roBopwus, YTo rmpo-
CKOMbl — 3TO OCHOBA CWUCTEM ynpasneHus
netatenbHoro annapata. OHM no3sonstoT
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npaBUAbHO OpPWEHTMPOBATb, CTAbUNN3U-
poBaTb, HAaBOAWTb NeTaTeNbHbIA annapar B
npocrtpaHcTee. Mbl NpoOU3BOAUM TMPOCKO-
Mbl C ABYMA W TPEMS CTeneHAmMU cBobopbl.
Hawe npeanpuate — oauH U3 NAEPOB C
TOYKM 3peHna KayecTBa, TOYHOCTU U MO-
andukaunin 3tmx npubopos. 3aech Kpai-
He Ba)XHa MexaHW4yecKas TOYHOCTb, KOTO-
pas pomKHa ObiTb obecneyeHa BbICOKUM
TexHonornyeckum yposHem. C 3Ton 3apa-
4yen Hale NpeanpuAaTMe yCNewHo cnpas-
nsaetca. Mbl MaEM B HOTy CO BPEMEHEM U
obecneynBaem [JOMKHbIA YPOBEHb TEXHO-
norun. OAHOM M3 rnaBHbIX 3ajay Ha 2011
rof, ANA Hawero npeanpuATUA ABNAETCA
MOJlepHM3aumMs AaTYMKOBOW annapartypsl
Ha HOBbIX NPMHLMUMAX — TO eCTb TaKas op-
raHusauus npou3BOACTBA MUKPO3NEKTPO-
mexaHuyeckux cuctem AJ1Y n AYC, kotopas
no3BonUT o6ecneynTb CO6CTBEHHBIMU KOM-
NAEKTYIOWMNMMN HOBbIE TUMbl BOOPYKEHUSA
C HOBbIMW TpebOBAHUAMMU MO BPEMEHU TO-
TOBHOCTM 1 B paboTe AnanasoHa neperpy-
30K A0 300G. B 2011 rogy Mbl nnaHupyem
NOArOTOBUTb BCIO KOHCTPYKTOPCKYIO AOKY-
MeHTaumio, a B 2012 rofy HayHETCA npo-
M3BOACTBEHHbIN 3Tan 3TON MOAEepHMU3aLnu.
OTMeudy, 4TO CerofHA 3T0 oAgHa M3 npuo-
PUTETHBIX 33434, HA MOJEPHN3NPOBAHHbIX
JaTymKax OGyayT CTPOMTbCA BCE HOBble CU-
CTE€Mbl yNpaBAeHUA, 4TO MO3BONUT Ham He
TONbKO YAePXKaTbCA HA PbIHKE, HO U BbINTK
Ha HoBble pybexu.

- Moaenutecb nnaHamu Ha Gyayuee?

— CerofHa mMbl onpeaenaem Kioyesble hak-
TOpbI ycnexa nNpeanpuATAA Ha pbiHKe. 3TO
WHBECTULMMN B TEXHONOTMU, pa3BuTe nep-
COHana ¥ BNOXEeHWA B NepcoHan, peanu-
3auusa NoAUTUKK 3HeprocbepexeHus, pas-
BUTWE Ha npeanpuatumn IT-TexHonorum,
3t dekTMBHOE yNpaBneHune 3atpatamu, Bbl-
ABNEHNe N UCMONb30BaHMe pe3epBoB, NO-
NUTUKA aKTUBHOrO MmapKetuHra. o npo-
rHo3am, K 2015 rogy Ap3amaccKomy
npubopocTpouTeNLHOMY 3aBOAY NPEACTOUT
YBeNNYUTb BbINYCK NPOAYKLMK B 3—4 pasa.



Mpu 3TOM OCHOBHOI ynop 6yaeT caenaH Ha
NPOM3BOACTBO NPOAYKLMM CneLnanbHoro
HasHayeHus. BbiNofHUTL 3Ty 3agavy 6e3
OCHalL|EHNA L|eX0B CaMbIM NepefoBbiM 060-
pyAoBaHMEM JOCTAaTOYHO CNOXHO. B cBA3M
C 3TUM OAHMM 13 NPUOPUTETHBLIX Hanpasne-
HWUIM [eATeNbHOCTW NPEANPUATUS CTaNo Tex-
HUYECKOoe NepeBOOpYKeHME.

Ha ceroaHa ctaHouHbin napk All3 Bknto-
yaeT okono 1500 eanHuy 060pya0BaHUA.
Mpn 3TomM 75 % CTaHKOB 3KcmayaTupyioT-
ca cBbiwe 20 net, ewe 16% — ot 11 go
20 net. Ytob6bl 3aBOA MMeEN BO3MOMHOCTb
BbINYCKaTb MNPOAYKLUIO 6osiee BbICOKOrO
KAyecTBa B HYHbIX 06bEMAX, BbINOHAETCA
MoaepHM3aLmsa c6opoyHoro, mexaHoobpa-
6aTblBaloLLEr0, NUTENHOTO NPOU3BOACTB, a
TaKXe CMCcTem pacnpepeneHus u ynpasne-
HWUA 3Hepropecypcamu.

TonbKo 3a nocnepgHue 3 roga npuobpe-
TEHO W BHEAPEHO B NPOMU3BOACTBO OKONO
200 efguHWUL, HOBOrO BbICOKOMPOW3BOAM-
TenbHOro 060pyaoBaHUA, OTBeYalllero
no CBOEMY KauyecTBY BCeM e€BpPOMNErCKUM
craHaaptam. Cpeau HuUx, Hanpumep, 06-
pabaTbiBatouMe ueHTpbl ¢ YNy Willemin
508S (llseiuapus), aBTOMaTU3MpPOBaH-
HaA KOHBeWepHaa NNHUA ANA MOHTUPOBA-
HWA pafMo3eMeHTOB Ha NnevyaTHble nnaTbl,
BK/IOYAIOLasi aBTOMaTMYeCKMe 3arpy3umKk
W pa3rpysyunk nnat, CTaHOK Ans Tpacaper-
HOM nevyaTtu, SMD-MOHTaXHbI aBTOMaT,
neyb ANA NaWKW onnaBAeHWEM NpPUNOW-
HbIX MacT, a TaKXe CUMCTEMY ONTUYECKOWN
MHCNEKUUN. MexaHUYecKne Lexa u WH-
CTPYMeHTanbHOe MPOM3BOACTBO MNPaKTU-
YeCKW TNOMHOCTbIO OCHALWeHbl YHWKanb-
HbIMW CTaHKaMu W obpabatbiBatoWnmu

GYROSCOPE IS THE BASIS
OF CONTROL SYSTEMS OF ANY AIRCRAFT

Arzamas Instrument Plant JSC is widely regard-
ed as one of the leading high-tech companies of
the Russian defence-industrial complex. In 2012 the
company is going fo celebrate its 55th anniversary.
During this period of time the company has under-
gone a complex process of development, from man-
ufacturing simple mechanisms to producing mul-
tifunctional aviation systems of new generation.
Arzamas Instrument Plant JSC was one of the few
aviation companies that survived severe 1990s. The
company had undergone large transformation (re-
birth); and, despite the difficulties associated with
economic transition, began fo grow rapidly. We
asked the company’s director general, Oleg Lavr-
ichev to tell us about the company, its life, problems
and goals.

- Since its foundation, Arzamas Instrument Plant
JSC was meant to manufacture aviation mecha-
nisms and devices. The company has successfully
fulfilled with its mission for the last 50 years. Now-
adays, we have begun manufacturing most complex
aero- and space technology control systems: autopi-
lot systems, different control systems with different
sensors of angular velocity and linear acceleration.
The company's specialty is gyroscopic direction
that served as intellectual and technical impetus
for the development of the company. Today, Arza-
mas Instrument Plant JSC is a high-tech company
that has the most current facilities and equipment.
Highly qualified engineers, constructors and work-
ers work in the company.

- What are the main activities of the company?

What is the share of special technologies and

equipment?

- For more than 50 years of its history the company

has accumulated huge experience in design and man-

ufacture of:

+ Gyroscopic instruments

+ Control systems for the aviation and space indus-
try

+ Airborne computers

+ Steering gear

+ Control and testing complexes

« Orifice technologies

+ Hydraulics

+ Medical instruments.

Speaking about the structure of production, military
technical and special products occupy around 80 per
cent of the company’s production output. Therefore,
20 per cent of the output is civil and general industry
products.

- Could you go into detail on the manufacture of
special-purpose products?

- We manufacture instruments for the Favorit S-300
and Triumf S-400 anti-aircraft systems; for military
complexes Buk and Tor; for Shtil and Club navigation
systems; and for the Ovod anti-radar system. In other
words, everything that is needed for a comprehensive
air defence system is armed with our sensors and con-
trol systems. These missiles fly because their “brains”
are manufactured by our company. In addition, we pro-
duce drive units and control systems for air-to-air mis-
siles that are used in fighter aircraft. The Proton, Angara
and Souz space rockets are supplied with our final con-
trol elements. As | mentioned before, a gyroscope is the
basis of control systems of any aircraft. They allow cor-
rectly orientfating, stabilising, and directing the aircraft
in the air. We produce gyroscopes with two degrees of
freedom. Our company is one of the leaders in this field
from the point of view of quality, precision and modifica-
tion of these instruments. In this field mechanical preci-
sion is a must. It should be provided for by high-tech facil-
ities. Our company has successfully managed this task.
We always provide a high level of technology. One of the
main goals of our company for 2011 is o modernise its
sensors facilities based on new principles. We plan to or-
ganise our production of microelectromechanical sys-
tems based on linear accelerometers and angular ve-
locity sensors in a way that allowed supplying new types
of armament that have new time requirements and are
able to perform in the range of g forces up to 300G, with
components produced in-house. In 2011, we are going
to prepare all design documentation. In 2010 we plan
to start the manufacturing stage of this modernisation.
I should point out that for now this is one of our priorities.
New control systems are going to be built based on mod-
ernised sensors. This should allow us not only fo stay in
the market, but also to achieve new horizons.

- Could you please share your future plans?
- At present, we define key factors of the company's
market success. These are investments in technolo-

AEROSPACE INDUSRTY

LueHTpamu. B pesynbrate pe3ko NoBbiCU-
ANCb NPOU3BOANTENBHOCTb TPYAA, TOYHOCTb
M3roTOBNEeHWA feTanel, KayecTBO OCHacT-
KW ¥ UHCTPYMEHTA.

Kpome Toro, ans AM3 nosensercs Heob-
XO0AMMOCTb B pa3paboTKe HOBBIX CUCTEM
Ha CTafiMK UX NPOEKTUPOBaHMA, TpebyeTcs
HanaauWTb KOHCTPYKTWBHbIE B3aMMOOTHO-
weHua ¢ npodpunbHeiMm HAW. ina pewe-
HWA 3TUX 3a4ay Ha NPeaAnpuATUN exerop-
HO peanusyetcs ob6WUpHas nporpamma
Hay4yHO-UCCNefoBaTeNbCKUX W OMbITHO-
KOHCTPYKTOPCKUX pa3paboToK.

Camoe BaxHoe, YTO Mbl He OCTaHaBMBaeM-
cA B cBoem passutuu. W Hawwm npeobpaso-
BaHWs — 3TO NULWb YacTb 3agymaHHoro. Mel
HUKOraa He 3abbiBaem 0 3aBTpaliHeM AHe —
B 3TOM W eCTb K/I04YeBOW ABMKYLWUI haKTop
Hallero nocTynarenbHOro pa3BuTumA.

gy, personnel development and investments in per-
sonnel, implementation of energy saving policies, de-
velopment of the company’s IT fechnologies, effective
cost management, identification and use of reserves,
and active marketing. According to our predictions,
by 2010 our company is to increase its output capac-
ity by 3-4 times. In this process the main focus will be
on the manufacturing of special-purpose products.
It is very hard to achieve this goal without supply-
ing workshops with the most advanced facilities and
equipment. Therefore, one of the company’s priorities
is technological improvement. At present, the com-
pany's machinery equipment includes 1500 units. At
the same time, 75% of the machinery has been used
for more than 20 years, and 16% from 11 to 20 years.
In order to manufacture products of a higher quality
and in required quantities, the company modernises
its assembly lines, machining processes, foundry en-
gineering facilities and systems of energy resources
distribution and control. In the last three years only,
about 200 units of new highly productive machinery
that matches all European quality standards was pur-
chased and implemented by the company. Among the
machinery units purchased by the company is manu-
facturing machinery with numerical programme con-
trol Wellemni 508S (Switzerland), automated assem-
bly line for fitting radioelements info circuit boards
that includes an automated circuit board loader and
unloader, screen printing machinery, SMD-fitting au-
fomatic machine, furnace for fusion brazing of braz-
ing paste, and a system of optical inspection. Me-
chanical and tool workshops are almost completely
equipped with unique machines and machining cen-
fres. As a result, operational efficiency has increased
dramatically, as well as precision in components man-
ufacturing, and quality of accessory and tool.

In addition, Arzamas Instrument Plant JSC is faced
with a necessity fo develop new systems at their de-
sign stages, and to establish constructive relation-
ships with core scientific research institutes. To
achieve these goals, the company implements a wide
array of scientific research and engineering projects
on a yearly basis. The most important thing is that
we do not pause or stop in our development. Our im-
provements up fo date are just a small part of what is
planned. We never forget about fomorrow. And that is
the key factor of our progressive development.
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ADEM B ABUALIMOHHOMN U ASPOKOCMUYECKON OTPACIAX

OteyectBeHHas cuctema ADEM-VX Halna CBOE npMMeHeHne BO MHOTUX
0TpaciAX MaWMHOCTPOEHNA, KaK B Poccun, Tak 1 3a pybexom. Cpean Hawmx
nonb3oBarenen 0coboe MecTo 3aHNUMAtOT NPeANpPUATAs, CBA3aHHbIE C aBuaLuen
1 KOCMOHABTUKOW. /IX BbICOKOTEXHONOMMYHAs NPOAYKLMA TpebyeT cepbE3HOM

1 HAYKOEMKOW 0TAaumM oT nporpammuoro obecnedeHus CAIMP.

06bEMHan Mmoaenb 60KOBO pambl
nepennéra ¢oHapa camonéTa
SuperJet 100

3-D Model of the Side Frame of the
Lamp Lacing for SuperJet 100

HoBeiiwve  o6pasubl  TEXHUKM
NAOT WM HOBble NOAXOAbI
KOHCTPYKTOPCKO-TEXHONOMMYECKasA  MOAroTOB-
Ka yKe HeBO3MOXHa 6e3 nporpammHoro obe-
cneyeHus, Kotopoe obnajaer onpeaenéHHbIM
YPOBHEM WHTE/NEKTA U BK/IIOYAET B ceba mare-
MaTW4ecKuii annapar, HacbILLEHHbIA BO3MOX-
HOCTAMM yNpaB/ieHns COBpPeMeHHbIM 060pyao-
BaHMeM 1 TEXHOOTVAMU.

OfHOM M3 camblX CNOMHbIX 3aAady MOArOTOBKM
NPOU3BO/CTB ABMAETCA NPOEKTUPOBAHME 3KOHO-
MUWYHbIX TEXHOMOM U3rOTOB/IEHNSA, B TOM YnCNe
nporpamm1poBaHre obopynosaHus ans obpa-
60TKM 06BOA006PA3YIOLLMX AeTanel U3 coBpe-
MeHHbIX aBMALMOHHbIX Matepuanos. B cesA3u
C 3TVM, UMEHHO B aBMACTPOUTENILHOM U a3po-
KOCMMYECKOM CEKTOpe MMeeT MecTo camoe ce-
pb&3HOe OTHOLLEHWE K BbIGOPY MPOrpaMMHbIX
cpencrs.

YiKe HECKOJIbKO NIET Ha NMPOM3BOACTBEHHbIX M/10-
waakax OAO «PCK Mul» B KayectBe CMCTEMbI
KOHCTPYKTOPCKO-TEXHONOTMYECKON  MOArOTOB-
K1 obopyaoBaHua ¢ YIY ucnonb3yeTcs UHTerpu-
poBaHHas cuctema ADEM. VimeHHo Ha 6ase mo-
CKOBCKOM npowu3ssoacTBeHHon niowaaku (MK2)
rpynna komnanui AIEM Hauana cotpygHuye-
CTBO C repMaHCKUMK MPOU3BOAUTENAMM MHO-
FOKOOPAMHATHBIX  MONHOPA3MEPHbIX  CTaHKOB
HANDTMANN, W1POKO NpUMeHseMbIX B aBuaLm-
OHHOW NMPOMBILLEHHOCTH, 1 6ENTOPOACKON KOM-
naHuein «Ckud-My, noctaBnsiioLLen CoBpemeH-
HbIA METANNOPEKYLLMIA MHCTPYMEHT.

onpege-
K NpOU3BOACTBY.

CBOM MocneaHne AOCTVKEHWA CMEeLMUanmcTbl
TpEX HanpaeneHui (cTaHkm ¢ YIY, MHCTPYMEHT 1
CAD/CAM/CAPP ADEM) o6beanHuAn Npu pelte-
Huu 3agaum ans OAO «HAMO mm. B.T1. Ykanosa»
(HoBocnbupck) «OnmimmsaLst TeXHoNormm 06-
paboTky 60KOBOIA pambl NepenniéTa hoHaps ca-
Monéra Superjet 100».

Llenblo npoekta cTaBunach BblpaboTka MeTo-
OVIK, MO3BONSIOWMX YNYYLINTL KA4YecTBO U UC-
K/IOYNTb NMOBOAIKM FOTOBbIX M3[€N1i, NOBbICUTL
NPOM3BOAMUTENLHOCTb, @ TaKke A0BUTLCA MaK-
cMManbHO 3hheEKTVBHOW NPOU3BOLCTBEHHON
OTAQYM BbICOKOTEXHOMOTMYHBIX 5-KOOpAMHaT-
HbIX 06pabartbiBatolx LeHTpoB Handtmann
(Tepmaums).

B pesynsTate pean1sauun B TEXHONOMM 06pa-
GOTHM psa KapaMHanbHbIX YCOBEPLIEHCTBO-
BaHUN 1 NPUMEHEHNS HHOBALMOHHbIX pa3pa-
GOTOK YYaCTHUKOB MPOEKTa Obln AOCTUTHYTbI
CefytoLLme pesynbTarhl:

— NPaKTUYECKN WUCKNIOYEHb! NOBOAKW FOTOBOM
Jetany (MaKcMManbHoe OTHIOHEHWE COCTaBU-
no 0,32 mm). Ha getansx, o6pabarbiBaembix 0
BHEJPEHWA HOBO TEXHONOMW, MOBOAKU [JOXO-
QUM [10 +/—2 MM, NPK YCTaHOBNEHHOM JI0MyCKe
+/-0,5 Mmm;

— CYWLECTBEHHO Y/YYLINAOCh KAYeCTBO NOBEPX-
HOCTU fieTanu;

— 3HAUMTENbHO CHWKEHA TPYAO0EMKOCTb
npouecca 3a CY&T YMEHbIUEHUS BPEMEHM
06paboTkuM, YTO HArNAAHO NPOAEMOHCTPU-
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poBaHo Ha npumepe dpesepHoit o6paboT-
Ku ¢ Yny:
® pacyétHoe 1 thaKTyeckoe Bpems 06pabor-
k1 B HAMO um. B.M.Yxanosa — 84,86/144.u;
® pacuyétHoe U (hakTMyeckoe Bpems o6pa-
GOTKM B pamKax COBMECTHOrO MpOeKTa —
47,5/65u;
® PaKTNYECKN UCKITIOYEHA pyYHas clecapHas
noobpaborka;
® MoNHOCTbI0 obecnedyeHa 06paboTKa BCex
TPYAHOAOCTYNHbIX MECT, PAAMYCOB B NOMHOM
COOTBETCTBUM C NPEAOCTAB/EHHO 3NEKTPOH-
HOW MOENbIO AeTanu.
Komnnekc mep no onTMmu3aLmm TexHonorum 06-
paboTKKM feTany NPUBEN K CleayIowmUm pesynb-
Tatam:
— MaKC1MasIbHO YBE/MYeHa CKOPOCTb 06paboTHY;
— oTpabortaHa HoBas cTparerus 06paboTky;
— CNONb30BaH NepPeAoBON CEPUNHDIN, a TaKke
CNpOEKTUPOBaH, M3roTOB/EH U MPUMEHEH cre-
UManbHbIA  PEXYLMA UHCTPYMEHT KOMMAHMM
«Crud-M» (Poccums);
— MCNONb30BaHbl YNpaBnsAoLLas nporpamma u
noctnpoueccop, paspaboTaHHble Ha Gase 3¢-
thektvBHOM poccuitickot CAD/CAM  cuctembl
ADEM rpynnbl Komnaxuia AQEM (Poccus);
— WCMONb30BaHbl WHCTPYMEHTa/bHbIE OMNpaB-
k1 hpmbl HAIMER (TepmaHms) ¢ BbICOKMM BU-
Gporacawum sddexTom, nossonsioLe npu-
HATb WHCTPYMEHT C 6OMbLUMM BblIETOM AN
06paboTKY TPYAHOAOCTYMHBIX MECT;
— NPVMEHEHO 13MepeHue AeTanm nocse Kawao-
ro YCTaHOBa HEMOCPEACTBEHHO Ha CTaHKe Mpw
NOMOLLM NPOrPaMMHOr0 0becreyeHns 1 U3me-
putenbHoi cuctembl M&H (Fepmanus);
— MPVUMEHEH KOHTPOJIb NpoLiecca 06paboTKM ¢ mc-
NoMb30BaHWEM CUCTEMbI HABMIOAEHNA 3a COCTOS-
Huem o6opyaosaHus Montronix (FfepmaHus);
B maclutabax cepuitHoro npomsBoaCcTBa nnaHe-
poB SSJ-100 MOXET ObITb LOCTUTHYT CEPbE3HBIN
3KoHoMMYeckuin achdeKT. B yactHocTn, Ha npu-
Mepe KOHKPETHOM ieTanu yaanoch:
— COKpPatUTL Bpems 06paboTKY Ha CTaHKe npu-
61113KTeNBbHO B 2 pasa;
— COKPATUTb aMOPTH3aLMIO M U3HOC 060pPYAOBa-
HWA B 2 pasa;
— NPAKTUYECKY NOIHOCTBIO M3GEeXaTb CiecapHoit
A0paboTKM, YTO NPUBENO K CHUMEHUIO 0bLueit
TPYAOEMKOCTY U3rOTOB/IEHUS AETaNN.
BepHémca k «PCK Mwul» 1 paccmotpum oguH
13 NPOEKTOB, Peann130BaHHbIX HA 3TOM NaoLaa-
Ke. He yrnybnsascb B NoapoGHOCTU YCTpOiiCTBA



CaMoro M3fenus, NpUBEAEM MWL HEKOTOpble
NPaKTUYecKne peynbrarbl.

[NaBHbIM pe3yNbTaTomM peann3oBaHHOrO Npo-
€KTa ABNAETCA roToBas YCOBEPLLEHCTBOBAHHAA
TEXHONMOMMs 06pPaboTHY AeTany, BHIIOYAKLLASA
pabouyio nporpammy, CTparertio, yCoBepLUeH-
CTBOBaHHbII NOCTNPOLLECCOP, PEXUMbI U UHCTPY-
MEHT 06paboTKM M3aeNnns, a TaKiKe JeTaNbHyto
JIOKYMEHTALIMIO K KOMMIEKCHOMY MPOU3BOACTBEH-
HOMY NpUMeHeHMI0 peLLeHuit. MonyyeHa rotoBas
[A€eTaslb, rofiHas K NPUMEHEHMIO Ha U3eNnN.
CnenyeT OTMETUTb, YTO K paboTe B pamKax npo-
€KTa NpUBMIEKANNCL HE TONIbKO U3BECTHblE 3a-
nasiHble KOMNaHWK, HO W nepesoBble POCCUiA-
CKIe pa3paboTunKm 1 NPOV3BOAUTENN.

Mpu BHeapeHun o6paboTkU paaa aetanei
13 BbICOKOMPOYHbIX MATepuasnos Mo ynpasns-
IOLLMM Mporpammam, paccyuTaHHbIM B CUCTe-
me ADEM v8.2, ¢ npMMeHeHVeM VMEIOLWMXCA B
3T0M cncTeMe (hyHKLMOHA/bHbBIX BO3MOMXHOCTEN,
KOTOpble COOTBETCTBYIOT TPEGOBAHMAM BbICOKO-
CKOPOCTHOIA 11 BbICOKOMPOW3BOANUTENLHO 06pa-
60TKM, NoNyYeHbI CeayioLve AaHHble (B cpaBHe-
HUM ¢ cuctemoit CAD/CAM, NpuHATOR ceityac Ha
NPeanpUATM B Ka4eCTBE OCHOBHOIA):

1. YmeHblUeHWe BpemeHn obpabomu B 1,5—
2 pasa.

2.YMeHbLUEHNE PACcxoaa PEXYLLETO MHCTPYMEH-
Ta B 2-3 pasa.

3Tn pesynbTatbl GbiM MONYyYEHbl NPU BHe-
APEHNUM BbICOKOCKOPOCTHO 06paboTku paaa
Aetaneit. Hanpumep, malwmnHHoe Bpems 06-
pabotku hnaHLeBOM NAUTbI U3 BbICOKOMPOY-
HOW HepxaBetolen ctanu 3M-817 Ha cTaHKe
WILLEMIN-MACODEL M920 no ynpaBsnsto-
WMM NPOrpammam, paccymTaHHbIM B CUCTE-
Me, TPVHATON Ha NMPeANPUATUN 338 OCHOBHYIO,
coctaBnsier 753 MuH. (12,55 4.), a Ha TOM e
CTaHKe No ynpasnsioLLMmM Nporpammam, pac-
cyutaHHbIM B cucteme ADEM v8.2,— Bcero
468 MuH. (7,8 4.). Mpu 3TOM AOMONHUTENBHO
6bina BBeaeHa obpaboTka pe3b6oBbIx OTBEP-
ctnii M6-5H6H (1 4.). MonyyeHo, 6e3 ydyeta
06paboTki pe3bOOoBbIX OTBEPCTUM, CHIKE-
HUe BpemeHu 06paboTKM Ha 5,75 4. wam
Ha 45,8 %.

IKoHOMMYECKMI 3HhERT OT NPUMEHEHUSA CUCTe-
Mbl ADEM npun noArotosKe ynpasnsiowmx npo-
rpamm B rof, COCTaBuT:

C = C(sys) — CADEM =1 566 000 — 783 000 =
=783 000 pyb6.

IKOHOMUYECKNI 3DEKT OT NPUMEHEHMA CUCTE-
Mbl ADEM npu n3rotoBneHumn aetanen B npous-
BOZCTBE Ha 1 CTaHOK B rof, COCTaBUT:

OueHKa 3KoHOMMYecKoro 3ddheKTa OT UCMNO/b30BaHNS

cuctembl ADEM Ha wectn paboymnx mecrax

3artparbl Npu NOAroToBKe

1 3KCnnyaTaunuy ynpaensiowmx
CraTbA pacxonoB nporpamm

CAD/CAM ADEM
CroumocTb oaHoro paboyero Mecta, pyo. 835000 435000
CroumocTb wecTun paboumx mecT, py6. 5010000 2610000
CpeaHss TPYAOEMKOCTb MOATOTOBKY YNPABAIOLLEN MPOrpaMMbl, HOPMO-4acoB 12 6
CTomMocTb HOPMO-4aca NoAroTOBKM yNPaBAAOLMX NPOrpaMM, py6. 87
3arparbl 3a rog Ha pa3paboTKy ynpasnswowmx nporpamMm (1500 nporpamm), py6. 1566 000 783 000
MawuHHoe BpeMsA 06paBoTKM AeTanu cpeaHeit COXKHOCTY, Y. 13 7
CrommocTb Yaca paboTbl cTaHka (Tuna UBZ-300) 136 eBpo = 5984 py6.
CroumocTb yaca pa6oTbl cTaHka (Tuna WILLEMIN-MACODEL W528) 42 espo = 1848 py6.
CpepHan cToMMoCTb Yaca paboTbl cTaHKa, pyb. 3916
3aTpartbl N0 060PyAOBaAHNIO HA M3rOTOB/IEHWE AETANN CPEAHEN CNOXKHOCTH, PYO. 50908 27 412
3artparbl Mo 060PYAOBaHMIO HA U3TOTOB/IEHUE AETaNN CPeAHeil CII0KHOCTU 33 Tof,
(nporpamma BbinycKa ¢ y4ETOM ABYXCMEHHOW paboTbl OAHOTO CTaHKa C MALUMHHBIM 15272 400 8223600
BpemeHem 300 getanen), py6.
CroumocTb HopMo-4aca oneparopa craHka c Yy, py6. 70
3arparbl No 3apaboTHOM Nnare Ha U3roTOBNEHUE AeTanu CPeaHein CNOXKHOCTH, pyob. 910 490
®oHp 3apaboTHoI NnaTbl Ha usrotosneHue 300 getanei, pyo. 273000 147 000
CyMMapHble 3aTpartbl Ha usrotosnexue 300 getanen, py6. 15 545 400 8370600
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C_,,=Clsys)— CADEM =15 545 4008370600 =
=7 174800 py6.

JKoHOMMYeCcKMIA 3DDEKT OT NPUMEHEHMA CUCTe-
Mbl ADEM npu usrotoBnesumn aetanei B npous-
BOACTBe Ha 10 CTaHKOB B rof, COCTaBuT:
C=C_,x10=7174800x10= 71748000 pyb6.
BHespeHne  OTeYeCTBEHHOro  NPOrpammHo-
ro Komnnekca ADEM npuBoauT He TOMBKO K Mo-
BbILLEHWIO KayecTBa MPOAYKLMM, HO U K AIBHO-
My 3KOHOMUYecKoMy 3deKTy. 3ameTnm, yTo
CTOMMOCTb BHEAPEHUs W MOALEPHKNA CUCTEMbI
ADEM, KoTopas He y4nTbiBanach B 3TVX pacyérax,
HECPaBHUMO MeHblLue TOi, Yto Tpebyer Ga3oBas
c1cTema, UConb3yemas Ha NpeanpuATUAX.

B 3ak/toueHne CTouT YNoMAHYTb eLLé HeCcKonb-
KO KPYMHbIX NPeAnpUATUIA, KOTOPbIE MOXHO Ha-
3BaTb 3HaKOBbIMK NapTHépamm cuctembl ADEM
B aBMALMOHHO 11 a3POKOCMMYECKOIi 061acTU.
PaKeTHO-KOCMMYecKasa  Kopropaumsa  «JHep-
rma» umenn C. M. Koponéea — Bepyulee poc-
CWIACKOE PaKEeTHO-KOCMMYecKoe npeanpustue,
CTaBLLee POAOHAYANBHUKOM MPAKTUYECKU BCeX
HanpaB/eHN PAKETHON N KOCMUYECKON TEXHU-
KW, CErofHs — rofoBHas opraHv3auus no nu-
NIOTUPYEMBIM CTaHLMAM, KOpabiam 1 Kocmude-
CKVM CrCTEMaM, CO3AaBaembIM Ha vx 6ase.
«HayuHO-NPOM3BOACTBEHHOE OGbEANHEHME Ma-
LUMHOCTPOEHMsA» ABNAETCA OAHOM U3 Befylumx
paKeTHo-KocMmyeckx pupm Poccum. Kak ronos-
Hoe npeanpuATMe MHoronpodKnbHON Koonepa-
umm obecneunsaet BoopywEHHble Cinbl CTPaHbI
HOBENLUMMU BUAAMUN BOEHHOW TEXHUKM.
MalumuHocTpouTenbHOe KOHCTpYKTopcKoe Giopo
(MKB) «Pagyra» cneuuanusupyercs Ha paspa-
6OTKe KpbINaTbIX PaKeT Pa3fNYHOrO HasHaue-
HuA. Kpome ynpaBnsembix CHapAAOB A1A OCHa-
LleHA CaMONETOB AanbHen aBMauuu 3[ecb
CO37Al0TCA MOPCKME NPOTUBOKOpabesnbHbie
MPOTMBONOAOYHbIE PAKETHI, @ TaKKe ynpasnse-
MOe OpyWe A5 yAapHbIX CAMONETOB.
3anopockoe AO «Motop Cryx» — ofHO U3 Kpyn-
HeWLIMX NPeanpUATUIA B MMPE NO BbINYCKY aBu-
aLMOHHbIX ABMraTenen Ans camonéroB 1 BepTo-
NIETOB, @ TAKHKeE NPOMBILLIEHHbIX Fa30TypPOUHHBIX
YCTAHOBOK.

XapbKOBCKOE  rocyAapCTBEHHOE — aBMALMOH-
HOe NMPOM3BOACTBEHHOE npeanpustue (XFAMM,
paHee XAMNO) — nuagep aBMacTpoeHna Ha YKpa-
1He, 3aHUMAIOLLMIN OfIHO M3 BeayLUMX MeCT B Ca-
MonéroctpoeHun crpax CHI.

Bce oHW, KaK 1 MHOrVie pyrue, C yCnexom uc-
MoMb3yloT BO3MOMHOCTM cuctembl ADEM ans
KOHCTPYKTOPCKO-TEXHONOMYECKON MOATOTOBKY
1 noBbILeHNA 3 dERTVBHOCTY NPOM3BOACTBA.

000 «HIMM KomnneKcHble pelieHns»
107497, Poccusa, Mocksa,

yn. Npkytckas, o. 11, opuc 244
Ten./daKc: +7 (495) 462-01-56, 502-13-41
E-mail: omegat@aha.ru

www.adem.ru
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ADEM IN AVIATION AND AEROSPACE

The Russian ADEM-VX system is used in many sectors of mechan-
ical engineering both in Russia and abroad. Among our custom-
ers a special place is held by plants and enterprises related to avi-
ation and astronautics. Their high-technology production requires
serious science-based output from the CAD software.

0O6paboTka GoKOBOW pambl
Processing the Side Frame

Cutting edge equipment defines new approaches to pro-
duction. The stage of design-engineering is already im-
possible with no software which would have a certain de-
gree of infelligence and would include a mathematical tool
packed with possibilities to control modern equipment
and technologies.

One of the most difficult tasks of pre-production phase is
to design efficient production technologies, as well as to
program the equipment to process airframe parts using
modern aviation materials. For this reason, it is the aircraft
engineering and the aerospace sectors that apply the
most serious approach to choosing software.

It has been several years now that in production sites of
the MiG Russian Aircraft Corporation the ADEM inte-
grafed system has been used as a system for design-en-
gineering preparation of the equipment with CNC. It is
on the basis of the Moscow production site (PK2) that the
ADEM group of companies started cooperating with Ger-
man producers of multi-axis full-sized HANDTMANN ma-
chines which are widely used in the aircraft industry, and
with the Skif-M Company, Belgorod which supplies mod-
ern metal-cutting fools.

The specialists working on three directions (machines
with CNC, instruments and CAS/CAM/CAPP ADEM)
combined their latest developments while trying to find
a solution for Chkalov Novosibirsk Aviation Production
Group (NAPG) on the project of Optimizing the process-
ing technology for the side frame of the lamp lacing for Su-
perJet 100.The target of the project was to develop tech-
niques which could enhance the quality and eliminate

deformation of finished items, increase the capacity and
to achieve the most efficient production output possible at
the Handtmann high-technology five-axis processing cen-
tres (Germany).
As a result of applying a number of crucial improvements
in the processing technology and of using innovative de-
velopments by the project members, the following was
achieved:
- Deformations of finished elements have been practical-
ly eliminated (the largest deviation is 0.32 mm). In details
processed before the new technology was applied the de-
formations were up to +/- 2 mm, with the set allowance of
+/-0.5mm
- Quality of the surface of elements has significantly im-
proved
- Labour input has been substantially decreased by means
of reducing the processing time, which can be illustrated
by the example of milling with CNC:
Estimated and actual processing time at NAPG -
84.86/144 hours
Estimated and actual processing time within the joint
project - 27,5/65 hours
Need for further manual benchwork has been practi-
cally eliminated
Processing of all hard-to-reach spots and radials has
been fully ensured according fo the provided elec-
tronic model of the part
A comprehensive set of measures taken to optimise the
processing technology has resulted in the following:

- Processing speed has reached its maximum;
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- New strategy of processing has been mastered;

- Advanced serial instrument has been used, and a special
cutting instrument by the Skif-M company has been de-
signed, manufactured and applied;

- Control system and a post-processor developed on the
basis of the efficient Russian CAD/CAM system ADEM by
ADEM Group (Russia);

- Tool holders produced by Haimer (Germany) have been
used which are very effective in absorbing vibration and
make it possible to take a tool with a large outreach to pro-
cess hard-to-reach spofs;

- Parts were measured after each installation directly in
the machine using software and measuring systems pro-
duced by M&H (Germany);

- Processing control was applied using equipment con-
dition monitoring system produced by Montronix (Ger-
many);

Serial production of SSJ-100 airframes can help achiev-
ing a serious economic effect. Incidentally, in terms of one
particular part the following has been achieved:

- Processing time by the machine has been reduced by ap-
proximately two times;

- Depreciation and wear of the equipment has been
halved;

- Further benchwork has been practically eliminated,
which has led fo a decrease in total labour input fo pro-
duceapart.

Let us now go back to the MiG Russian Aircraft Corpora-
tion and examine one of the projects realised on its pro-
duction site. Without going info too much detail, let us pro-
ceed to some of the practical results.

The main result of the realised project is a finished en-
hanced processing fechnology which includes an opera-
tion programme, a strategy, an updated post-processor,
modes and tools for processing, as well as detailed docu-
mentation for the comprehensive application of the solu-
tions at a production site. As a result, we get a finished part
which is ready for use.

It should be noted that apart from well-known Western
companies, leading Russian development engineers and
manufacturers were engaged in the project.

During implementation of processing certain parts made
of high-impact materials according fo control programmes
developed via ADEM v8.2 system and using available func-
tional possibilities of the system which meet the require-
ments of a high-speed and high-efficiency machining, the
following data was obtained (compared to CAD/CAM sys-
tem currently used at the plant as the main one):

1. The processing time was decreased by 1.5... 2 fimes.

2. The usage of cutting tools was reduced by 2...3 times.
These results were achieved through implementation of

high-speed processing of several parts. For example, the



machine time for processing a flange slab made of high-
impact stainless steel EP-817 using a WILLEMIN-MA-
KODEL M920 machine according to the control pro-

grammes devised by the system used at the plant as the Expenses on preparation and running
. . . . . Article of expenditure control programmes (in roubles)
main one is 753 minutes (12.55 hours), while using the CAD/CAM **** | ADEM
same machine but different control programmes de- Cost of one work station 835,000 435,000
vised by the ADEM v8.2 system it is only 468 minutes (7.8 Cost of six work stations ?; 10.000 2.610.000
hours). Besides, processing threaded holes M6-5N6N Average labour input in preparing a control programme standard hours 6 standard hours
was additionally implemented (1 hour). As a result, the Cost of a working hour of preparing control programmes 87
L ) . Annual expenses on developing control programmes (1500 programmes) 1,566,000 | 783,000
processing time (without considering the threaded hole Machine time for needed fo process a part of medium-complexity 13 hours | 7 hours
processing) was reduced by 5.75 hours, or 45.8%. Cost of an operation hour of a machine (UBZ-300 type) 136 euro = 5,984
The annual economic effect from using the ADEM system Cost of an operation hour of a machine (WILLEMIN-MAKODEL W528 type ) 42 euro=1,848
. . X Average cost of an operation hour of a machine 3.916
while preparing control programmes is: Expenses on equipment needed to produce a part of medium-complexity 50,908 27,412
C=C (sys) - CADEM=1 566 000-783 000=783 000 Annual expenses on equipment needed to produce a part of medium-complexity
(production programme for one machine working in two shifts with machine time 15,272,400 8.223,600
roubles -
300 parts)
The annual economic effect from using the ADEM sys- Cost of a working hour of an operator at a machine with CNC 70
tem when producing parts at a production site for one Wage expenditure on producing a part of medium complexity 910 490
L. Payroll for producing 300 parts 273,000 147,000
machineis:
Total expenditures on production of 300 parts 15,545,400 8,370,600

C,..=Clsys) - CADEM=15 545 400-8 370 600=7 174
800 roubles

The annual economic effect from using the ADEM sys-
tem when producing parts at a production site for fen ma-
chinesis:

C=C,,,x10=7 174 800x10=71 748 000 roubles
Installing the Russian software solution ADEM results not
only in production quality improvement but also in an ap-
parent economic effect. It should be noted that the cost
of implementation and maintenance of the ADEM system,
which was not taken into consideration within the calcula-
tions, is much lower than what is required by the basic sys-
tem used af plants.

Finally, some more large enterprises should be mentioned
which can be called key partners of ADEM in aviation and
aerospace industries.

The Korolev Rocket and Space Corporation Energia is the
leading Russian company in the rocket and space indus-
try which has become the forebear practically of all direc-
tions of rocket and space technology. Today, it is the prin-
cipal agency for manned stations, space ships and space
systems created on their basis.

The Military and Industrial Corporation JSC “MIC “Mashi-
nostroyenia” (Mechanical Engineering Research and Pro-
duction Association) is one of the leading companies in
the rocket and space industry in Russia. As the principal
enferprise in a multi-profile cooperation, it supplies the
Armed Forces of the country with the latest items of mil-
itary equipment.

Raduga Design Bureau specialises in developing differ-
enf-purpose aerodynamic missiles. Apart from guided
missiles to fit long-range aviation aircrafts, it also produc-
es marine anti-ship and anti-submarine missiles, as well
as guided weapons for offensive aircrafts.

Motor Sich, Zaporizhia is one of the largest companies in
the world producing engines for aircrafts and helicopters,
and industrial gas-turbine units.

Kharkov State Aircraft Manufacturing Company
(KSAMC) is the aviation leader in the Ukraine and in
the CIS.

All these companies, as well as many others, are success-
fully using the opportunities provided by the ADEM sys-

AEROSPACE INDUSRTY

Assessment of Benefits from Use of ADEM System

in Six Work Stations

04HO 13 3pPEKTUBHbBIX PeLIeHUI MOAYyYNCTOBON 06pabOoTKM CIOKHbBIX NOBEPXHOCTEN
One of the Efficient Solutions for Semi-Finishing Polysurface0073

Tennoson makeT KA «Knunep», cozganHbiii npu nomowm ADEM CAM (PKK «3Heprus»)
Thermal Model of Kliper Spacecraft Made Using Adem Cam (Korolev Rocket and Space
Corporation Energia)

tem for design and engineering and production efficien-

cy enhancement.
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AHppeni CTpenuH

«TOHKNW TPOCTHUK»

TAXKENOTIO OPYXKUA

«Opyune camo no cebe NnLLIb TOHKNUIA TPOCTHUK, HA KOTOPbIV efiBa i1 MOXHO one-
peTbCs, eCN He NCNONb30BaATb €ro C YMOM, TO €CTb B COOTBETCTBUM C NMPUHLMNAMM
BOVHbI». 3TV CNI0Ba GPUTAHCKUIA BOEHHBIW MblcinTenb [IxoH ®ynnep nponsHéc
nocae oKoH4YaHuA BTopon MnpoBom BONHbI. A NpeKpacHOM UANKCTpaLMen K ero
CNOBaM NOCNYKUT UCTOPUA, KOTOPYIO Mbl XOTUM paccKa3artb.

SABNIYXKAEHNUA TEHEPAJIOB

Y mapwana ®owa, 6yayuiero rnaBHOKOMaH-
AyIoLLEero BOMCKamMmn AHTaHTbI B [lepBoi Mu-
pOBOI BOWHe, HE3aA0Nro A0 Hayana 3Ton
BOWIHbI CMPOCUAN, YTO OH AYMAeT No NoBoAY
BOEHHbIX NEPCNEeKTUB TaKoro n3obpereHus,
Kak camonér. EcTecTBeHHO O6blno 3ajath
Takon BONpPoC (hpaHLy3CKOMY BOEHHOMY
PYKOBOAMTENIO — XOTA NpUAymanu nepsbli
MOJIHOLLEHHbIV NeTaTeNbHbI annapar Taxe-
nee Bo3ayxa 6patba Paiit (a ero nokynate-
nem crana apmus CLUA), npuHLMNUANbHYIO
KOHCTPYKLMIO TOW MaLUMHbI, KOTOPYK Mbl
Ha3blBaeM CaMONETOM, MPeANOKUAN UMEH-
HO BO ®paHumn. «[la HUKaKuUX BOEHHbIX nep-
CMNEeKTUB He MOMET ObiTb.— OTBETUN TeHe-
pan.— CaMoNéT — MHTepecHas UrpyLLKa, KTo
cnopwut. Ho Ha BomHe? Heuyero Tam pgenatb
CaMonéTy».

B Tom xe roay, koraa ®ow caenan 31o 3anB-
NneHne, UTanbAHCKMIN NUNOT KanuTaH Muauyo
B XO/ie WUTaNno-TypeLKoro KoHMAMKTa BbINo-
HUN NepBbIA B UCTOPUM NONET C BOEHHbIM pas-
Be/bIBaTeNbHLIM 3aiaHnem. «Mtano-Typeukas
BOVHA NpefoCTaBMna asponnaHy cayyam fo-
Ka3aTb CBOIO MPUrOAHOCTb HE TOBKO B CMbIC-
fle OpYAMA pa3BefKU, HO TaKKe U Kak cpef-
CTBa AnA HanageHusa,— nucan B 1912 ropy
(hpaHLy3cKUn  XypHan ,ApTunnepuiickoe
peBl0“,— monb3a asponnaHa B NEPBOM Chy-
yae Bcerga Kasanacb HeoCMnopyMON, YTO e
KacaeTca BTOPOro NPUMEHEHUA, TO B HEM
4acto COoMHeBanucb». COMHEBanUCb, He-
CMOTPA Ha TO 4YTO MMeHHo B Wtanuu, npea-
BuaA 6oesylo OyaywHoCTb asponnaHa, nei-
TeHaHT K. Llunennn 3kcnepumeHtuposan ¢
npoobpasom aBuaLMOHHOW GOMObI. OnbiTbl
C rpaHatamu, OCHalEHHbIMW B3pblBaTENSA-
MW PasNNYHbIX TUMOB, CTOMAW XW3HW Camo-
My u3obpertatento — cHapsj B3opBancs y
Hero B pykax. Ho Gnarogaps 3kcnepume-
Tam Livnennn Bo Bpema uTano-TypeuKoro
KOH(MAMKTa BOWMHbI WTaNbAHCKWUE aBUAToOPbI
Ye VMenu B CBOEM pacnopaxeHun 10-ku-
norpammoBble 60MGbl. B MaccMBHOM Kopny-

STRATEGY

ce uuAMHApo-cdepuyeckoi hopmbl BMeCTe
C B3pbIBYATLIM BeLECTBOM pacnonaranacb
KapTeyb. OCKONKM Kopnyca v cTanbHble BKpa-
NAeHUA Nopaxanu NPoTUBHUKA.

Ve B xoae bankaHCKMX BOWH, OXBATUBLUMX
3T0T nosiyoctpos B 1912-1913 roppl, aBu-
aTopbl Hayanu aKTWBHbIE [ENCTBUA — Npas-
[a, NepBOHaYanbHO TOXEe KaK pa3BeAynKu.
Ho yxe 16 oktabps 1912 roga 6onrapckue
aBuaTtopbl arakoBannM GombGamu KenesHo-
LOPOXHYI0 CTaHUMI0 OKono AgpuaHonons.
Kpome 6onrapckmx BoeHHbIX NMA0TOB B 6o-
eBbIX AENCTBUAX MPUHAAM y4yacTue Ao6po-
BOJIbLbI — UTanbAHUbl, (BpaHUy3bl, HemLbl,
a TaKKe pycckue NETYMKKM, KOTOPbIMK py-
kosoaun C. C. LleTuHuH, opraHusatop nep-
BOrO  CMeuMannM3MpoBaHHOTO  aBMaLMOH-
Horo npou3soactBa B Poccuun. Monyuns B
Havyane 1910 roaa [eHexHyio ccyly OT BO-
€HHOro BefomcTBa, LLleTrHWH, COBMeCTHO ¢
MOCKOBCKUM nipeanpuHumarenem M. A. LLlep-

6aKoBbIM, OCHOBaN «aBUALMOHHbIN 3aBOAY,
npeacTaBnsBWUN 13 cebs HebonbLylo Ma-
cTepckyio Ha KopnycHoii ynuue B Metep6yp-
re. [lepBbI pycCKMI aBMa3aBog Noayuunn Ha-
3BaHue «Mepsoe Poccuiickoe ToBapuLectso
BoszayxonnasaHus» — MPTB (c 1915 roaa uc-
noAb30BaNoChb AONOAHUTENbHOE Ha3BaHWe —
3aBop, «[amatoH»). OnbIT 60€BOro NprmeHe-
HWA aBMaLun oveHb npuroaunca LLeTuHuHy
AnA passuTusA ero 6usHeca. Ecnm noHavany
HOBOE NPOW3BOACTBO BbINOJHANO 3aKa3bl @3-
pOKNYy6OB 1 YACTHbIX NOKYNaTenem, To yKe B
1912 ropy WeTMHWMH Havan nony4atb 3aKasbl
BOEHHOro Begomcraa. [lo anpens 1914 roga
MPTB M3rotoBUNO AN HYX[ BOEHHON aBu-
aumm 57 moHonnaHos TMna «Hbtonop-IV»
u 36 6unnaHoB Tuna «dapmax». BoeHHbIN
onbIT npuroauacs u «bparbam-6onrapam»,
KOTOPble B HA4aBLIENCA MUPOBOI BOHE Bbl-
CTYNWAK Ha CTOpPOHe, BpaxaeGHoi Poccun.
B 1912 roay dpaHuy3ckas apmua nposena

AUGUST *11 |04 | NEW DEFENCE ORDER STRATEGY

31



CTPATETMN

WMpOKOMacLWTabHble MaHEBPbI, Ha KOTOPbIX
oTpabaTtbiBanacb NpaKTMKa NpPUMEHeHMUs
CaMbIX MOCNeAHUX 06pa3sLoB BOOPYKEHMWIA.
OpHaKo asponaaHam oTBenu NLb posib pas-
BEAYMKOB, NOCTABMABLUMX HA3eMHbIM BOW-
CKaMm Camyio TOYHYIO M CBEXYI0 MHDOPMaLIMIO
0 nepeMmeLleHNsAX YCIOBHOrO NPOTUBHMKA.
BombapaupoBoK ¢ Bo3ayxa He 6bino, XoTs
BO ®PpaHUMKM TONbKO-TONBKO 3aKOHYWACA
KOHKypC «Bo3gywHon muwwenn» MuluneHa.
Nobegutensmu cranu nunot Fobep 1 6om-
6apaup CKOTT — neiiTeHaHT amepuKaHCKOM
apmuun. Cépocus cHapagbl ¢ 200-MeTpoBoM
BbICOTbI, CKOTT «ynoxun» 12 6om6 u3 15 B
KPYriyo MULLEHb AnameTpom 20 M.
[NaBHbIM Pe3ynbTaTOM 3TUX TOKaNbHbIX BOWH
1 MaHEBPOB CTano Y&TKoe 0CO3HaHWe BOEH-
HbIMU MUHUCTEPCTBAMM PA3HbIX CTPaH Heob-
XOAVMMOCTU CTPOUTENBCTBA CheLnanbHbIX ca-
MONETOB, MpefHa3HaYyeHHbIX 1A BeLeHWs
60eBbIxX AeiCTBUN. W ecin paHblue K Hy}aam
BOEHHbIX MbITAANUCL NPUCNOCOBUTL CMOPTMB-
Hble U rpayAaHCKWe MalunHbl, TO HaKaHy-
He MNepBoin MUPOBOW BOWMHbI PYCCKOE BOEH-
HOe BeJOMCTBO OPraH130Bano TPU KOHKypca
60eBbIX a3ponnaHoB, NPU3BAHHbLIX CTUMY/U-
poBaTb [eATeNIbHOCTb OTeYeCTBEHHbIX KOH-
CTPYKTOPOB.

Bot Kak Bbirnagenu, Hanpumep, Tpe6osa-
HWA K a3poniaHam — y4acTHMKaM KOHKypca
1912 roga. Camonér gonmkeH GbiTb NOCTPOEH
B Poccuu. [lonyckanocb ucnonb3oBaHue ma-
Tepnanos 1 OTAENbHbIX YacTeln MHOCTPAHHO-
ro Nnpov3BoACTBa. [lone3Han Harpyska — ABa
yefoBeKa 3KMMNaxa, HEOBXOAUMbIE UHCTpY-
MeHTbl 1 Mpubopbl (CyMKa C MHCTPYMeHTa-
MW AN perynupoBKK annapara, Kapra, 6yc-
conb, hotorpadmyeckuii annapar 1 T.1.),
3anac 6eH3nHa 1 macna Ha 3 4Yaca nonéta.
HakoHel, cornacHo TpeboBaHusAM, «as3po-
nnaH [OMKEH NpeacTaBAATb Haubonbluve
yao6cTBa Ans 06PalLEHNA C OrHECTPE/bHbIM
opyxwvem v ans 6pocaHus 6om6». MpocTum
aBTOpamM TYMaHHOCTb MOCAEAHEero MyHKTa.
JKcnepumeHTbl ¢ 6ombomeTaHueM U BO3-

JyWHOMN cTpenbboii 13 «6oPTOBOro OPYKUS»
TONbKO Hayanuch. Bnepsble opyane nossu-
nocb Ha asponnaHe B 1911 rogy Bo PpaHuymuu
(M NnpaKTMYeCKM ofHOBpeMEHHO — B Poccum).
Ha «aBuaunoHHom Hegene» B MOCKBeE NeTYnK
B. MacneHHMKOB NOAHAN B BO3AYX CAMONET C
oduuepom Ha 6opTy, a ToT, B CBOIO 04epesb,
B35 ¢ coboit nyneméer. Ve B 1913 roay Bo-
€HHbIV NETYMK nopyymK B.lonnasKo yctponn
B HOCOBOW roHgone «PapmaHa-XV» WKBOP-
HeBYIO YCTAHOBKY AnA nyneméra. B nopagke
OnbiTa PyCcCKMe aBMnaTopbl yCneLwHo ocHacTu-
N1 aBTOMATUYECKUM OPYKMEM M a3ponnaHbl
APYrUX TMNoB.

«Mbl OMKHbI 3a4aTbCA Lenblo AaTb Halle-
My oTeyecTBy GecuncieHHble nonyuwa as-
pONNaHoB ANA HenpepbIBHOW W HeyToMu-
MOI OXPaHbl HALIMX rPpaHUL»,— 3asBuN eLé
B 1912 rogy BOeHHbIn MUHUCTP PpaHuum
MunbepaH, npu3biBas corpaxaaH K cosfa-
HUI0 BO3AaywWwHoro dnota. Ho BCE e cTpou-
Te/IbCTBO BOEHHbIX CAMO/ETOB Camo Mo cebe
ellé He 03Hayano noABAeHUA NOMHOLEHHON
KOHLenuuu npumeHeHus 6oeBoii aBuaLum
KaK CaMOCTOATENbHOrO0 BMAA BOOPYEHHbIX
cun. B asponnaHax Buaenu B nepeylo oue-
pefb CPeACTBO pasBeAKW 1 CBA3WN, CPEACTBO
TPAHCNOPTUPOBKM CPOYHBIX BOEHHbIX Tpy-
30B, CBOEOOpa3Hyl0 «AanbHOGOIHY0 none-
BYlO apTuanepuio». Mano Kro 3agymbiBan-
CA TOrAa ¥ O BO3AYLWIHOM MNOEAUHKE Mexay
ABYyMsi 60€eBbIMK MalunHamu. Mo mbicau Bo-
€HHbIX TEOPeTWKOB TOr0 BpPEMeHW, aBua-
UMA [OMKHA OblNa CAYHKUTL «MOMOLLHULEN»
apmuu u dnota.

BO3/YLWHbIN BOTATbIPb

23 mas 1913 roga Hepaneko ot Metepbyp-
ra nogHanca B He6o a3ponnaH, pasmepsbl U
macca KOToporo npuMepHo BABOe NPeBOC-
Xoaunu BCE M3BECTHOE TOrAa B TeXHMKe ca-
monéroctpoeHunn. Cosparenem  4-TOHHOTO

«Pycckoro ButA3a»6bin uHeHep W. W. Cu-
KOpCKuiA. bonblume MHOromecTHble camo-
NETbl MblTaAUCb B TO BPeMA CTPOUTb MHO-
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rMe KOHCTPYKTOPbI, HO MOCTPOUTb MALUWHY,
CTaBLUYIO NPOTOTUMOM BCEX AaNbHENWNX TA-
KENbIX CAMONETOB C ABWraTeNAaMM, yCTaHOB-
NIeHHbIMW B PAL Ha Kpblne, yaanocb Halle-
My COOTeYeCTBEHHUKY. [TpuMeyaTensHo, 4To
BO BpemeHa, Korfa CoBeTCKas BnacTb fjexkna-
pupoBana NpuoOpUTET PYCCKUX U3obpeTaTe-
Neii BO BCEX OTPACAAX HAYKU U NPOMbILUNEH-
HOCTW, HE OCTaHaBNMBAACh Nepes NPAMbIMUI
thanbcmbuKaLnaMm 1 NOATACOBKAMM, O Be-
NIVKONENHOM JoCTMXeHn CUKOPCKOro npea-
noyntanu He BCMOMUHATL. lMpuumHa 6Gbina
MPOCTON: MOC/e PEBOMIOL MM 3aMeyaTeNbHbIN
nzobperatens amurpuposan 8 CLUA, rae u
MPOLOMKNA CBOKO EATENbHOCTb.

Ve B okTAGpe 1913 roga Ha OCHOBE OMbITa
co3aanua «Pycckoro BuTA3A» Gbin NocTpo-
€H CaMonéT, KOTOpoMy NpeAcToAano Ccratb
OAHOW M3 CaMbIX U3BECTHbIX GOEBbIX MALUMH
epBoi mmpoBol BoMHbl,— «Mnba Mypomew».
B Hauane BouHbl «Mnba Mypomel» okasan-
CA €AVMHCTBEHHbIM TUMOM BOEHHOrO a’3po-
nnaHa, OCHaLLEHHbIM CTPEKOBbLIM OPYKUEM.
Ha malumHy noctaBunm NynemeTbl «kMakcumy»,
3aTem «/blouc», 061afaBLUMe CKOPOCTPeb-
HocTbto 400 BbICTpENnoB B MUHYTY. [lBa nyne-
MéTa ans cTpenbbbl Bepén pacnonaranmch
noz BepxHUM Kpbinom. C 6opToB «Mypom-
ua» 3awmwany gee r3ensxHole OrHeBble
TOYKM. [103e Ha Kopme NOABWACA NYNeMET,
3alWmMwaBLini OT HanageHua caau. B xope
BOMHbI BOOPYXeEHMe CamoNéra ycoBeplUeH-
CTBOBA/IOCb HACTO/NIbKO, YTO obecneynBano
Kpyrosom, cchepuyeckuin obctpen uctpedu-
Tenel NpoTUBHMKA, OTKYAA Obl OHU HUW aTa-
KoBanu.

B KoHue 1914 rosa B pPOCCMICKOW apmum
OblI0 CO3AAHO CMeuManbHoe aBWaLMOHHOE
noapasaenexune «3cKagpa BO3ayLHbIX KOpa-
6nei», Ha BOOPYKEHWE KOTOPOii NoCTynuiu
«Mypomubi». MoHavany «3ckagpa» npoBoau-
na passefpblBaTe/ibHble Onepauuu, a 3aTtem,
OCHaLLEHHbIE HOBbIMK Mpuuenamm u Gom-
GoaepaTensiMM MaliHbl NPeBpaTUIUCL B
TAWENble 60MOapAMPOBLUMKM C BecbMa




218 ABUALMNOHHbLIN PEMOHTHbIV 3ABO/
218TH AVIATION REPAIR PLANT

OAO «218 aBMaLMOHHbIN PEMOHTHbIV 3aBOA» ABMSETCA CNeLManM3MpoBaHHbIM U BeAyLLMM NpeanpuaTremM
Mo KanuTasbHO-BOCCTAHOBUTENbHOMY PEMOHTY PEAKTUBHbIX aBUaLMOHHbIX iBUraTenei B Poccum

Aviation repair plant No. 218 is the leader in the overhaul reconditioning and repair of jet engines in Russia

OcHOBHas cneyuanusayms: It specializes in the following types of overhaul:

®  KanuTasbHbI PEMOHT aBMALMOHHbIX iBUraTene TB3-117 Bcex MoanduKaLuid,
YCTaHOB/EHHbIX HA OCHOBHbIX MoauduKauusax Beptonéto Muns u Kamosa;

. KanuTanbHbIi PEMOHT aBUaLMOHHbIX ABurarenei TB2-117A(Al), ycraHoBneH-
HbIX Ha BepTonétax Mu-8, Mu-8T;

o KanuTanbHbI PEMOHT aBMALMOHHbIX ABuratenen P95LLU, P195, yctaHoBneH-
HbIX Ha J03BYKOBbIX CamoNéTax-wutypmoBukax Cy-25, Cy-39;

®  KanuTaNbHbIi PEMOHT aBMALMOHHbIX ABUraTenei [-3096, yctaHOBNEHHbIX Ha
ABYXMECTHOM ucTpebuTtene-nepexsarumke Mul-31;

®  KanuTanbHbIi PEMOHT aBMaLMOHHbIX ABuratenen P[l-33, ycTaHOBAEHHbIX Ha
camonérax Mul-29;

. KanuTanbHbI PEMOHT aBMaLMOHHbIX ABuratenen P13-300,
P25-300, yctaHOBAEHHbIX Ha camonéTax Cy-15, Mul-21;

®  KanuTaNbHbIi PEMOHT arperaTtoB
TOM/IMBOPEryAvpyoLLen anna-
paTypbl U 3NEKTPOABTOMATUKMN
ANA BbllenepeynciaeHHbIX
TUNOB aBUALMOHHBIX ABU-
rarenen;

®  cepBUCHOe  06CNyKMBa-
HMe 1 cAaya 3KCnayaTaHTy
aBNALMOHHbIX nBurare-
nen Kak Ha Tepputopumn PO,
TaK 1 3a py6exom.

OrpOMHbII OMbIT, HAKOMJ/IEH-
HbI/ 3@ 70-N€THIOK UCTOPWIO
pa3BuTus npeanpuaTus,
no3Bonser pewarb 3aja-
un Ntoboin cnoxHocTn. Hawm
K/NMEHTbI — 3KCMyaTaHTbl aBu-
AUMOHHOW TEXHUKU MOTYT 6bITb
yBEpeHbl KaK B KOMMETEHUUU W
npodeccnoHanmMame Hawux cneyu-
aNnCToB, TaK 1 B BbiCOYaLEM Kaye-
CTBE BbIMONHEHUsA PEMOHTA.

[JeaTenbHOCTb INLEH3MPOBaHa

0AO «218 aBMALMOHHbI PEMOHTHBbI 3aBOAY»
188307, JleHuHrpaackas obn., r. FatuuHa, yn. lpuropuHa, a. 7a,
Ten.: +7 (81371) 934-82, dakc: +7 (81371) 942-13

E-mail: zavod@218arz.ru
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Overhaul of TV3-117-type engines of all modi-
fications installed on basic Mil and Kamov he-
licopters;
Overhaul of TV2-117A(AG)-type engines in-
stalled on the Mi-8 and Mi-8T helicopters;
Overhaul of R95SH-type and R195-type engines
installed on the Su-25 and Su-39 subsonic at-
tack aircrafts;
Overhaul of D-20F6-type engines installed on
the two-seater MiG-31 fighter-interceptor;
Overhaul of RD-33-type engines installed on the
MiG-29 aircrafts;
e  Overhaul of R13-300-type and R25-300-
type engines installed on the Su-15 and
MiG-21 aircrafts;
e Major repairs of fuel metering
equipment and electrics for the
aircrafts engines listed above;
e Maintenance  and
delivery of aircraft en-
gines to their opera-
J' tor both in Russia and
it abroad.

o

Thanks to experience gained
throughout its 70-year history,
now the plant meets any
challenge. Our clients operating
aviation equipment can trust our
specialists who have much expertise
and high skills and guarantee high-level repair
works.

www.218arz.ru

218th Aviation Repair Plant, JSC

7a, Grigorina str., Gatchina, Leningrad Region, 188307, Russia
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Phone: +7 (81371) 934-82, Fax: +7 (81371) 942-13
E-mail: zavod@218arz.ru
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BbICOKUMW  NETHO-TAKTUYECKUMU  [laHHbI-
Mu. BecHoi 1915 roga «Mypomubl» yaayHo
60M6UN KeNne3HOA0POKHbIE CTAHLUM, pey-
HOWM hNOT NPOTUBHMKA, CKOMNEHUS BOWCK.
«JCKagpa» CTana nepebiM B MUpe COefuHe-
HMeM 60eBbIX CaMONETOB Takoro poga. Hu
y OAHOI U3 BOWILMX CTPaH He bbino Toraa
HW TaKUX CaMOJETOB, HW TaKUX noppasfae-
neHuin. NMepeble MHOrOMOTOPHble 6oMb0BO-
3bl NOABUANCH HA 3anagHOM (DPOHTE TONbKO
B 1916 roay.

Jto6onbITHO, YTO B NEepBble MeCAL,bI BOMHbI 3Ty
TAXENYI0 MALUMHY MHOTVIE BOEHHblE paccma-
TPMBANN... KaK CaMONET-uctpebutens. Cuw-
KOM COONasHWUTENbHO, HA UX B3rnsd, Obino
1CNoNb30BaTb MOLLHOE CTPENKOBOE BOOPY-
eHue asponnaHa. Hago 3ametnTb, 4YTO oLle-
TUHUBLIMIACA Nyneméramn 6om6apanpoBLLMK
AeNCTBUTENIbHO YCMELWHO NPOTUBOCTOAN aTa-
Kam repMaHCKmnx Nérkux camonéros. «HUKTO
He ysacHun cebe,— nucana BecHoi 1915 roaa
»TEXHWKA BO3AyxonnaBaHusa“,— yto ,/nbu
Mypomubl“ AOMKHBI 3aMEeHUTb He ManeHbKne
1 6bicTpoxoaHble ,MopaHbl“ 1 ,,Hbtonopbl®,
a 6onblune 1 Tpebyiolie rpaHANMO3HbIX 3-
JIMHTOB LiennenuHsl, ,Mapceeann®, ,KnemaH-
Baspbl“ (ampmwabnu — A. C.) n npoune. Ecin
6bl Ha n3o6peteHue M. 1. Cukopckoro cpasy
cmoTpeny Obl C 3TON TOYKM 3peHUsi, HUKOr-
Aa He Mor/o 6bl MONYYUTLCA TAaKOro B3rnsaa
Ha MM, KoTopbIi NoAyYmnncs Ha camom jene.
[1ByX MHEHWI nocne HeaaBHKX ycnexo MM
ObITb He MOXET — BYAYLIHOCTb NPUHAANEKUT
60/bWMM a3poniaHam...»

FEHUAJIbHbIA NPOBUJEL,

[lo nosiBneHuna reHuns, npepcKasasLLero, 4To
obs3arteibHbIM ycnoBuem nobeasbl B BoiiHe
CTaHeT 3aBOeBaHWe TrOCMNOACTBA B BO3AY-
Xe, 0CTaBasoCb COBCEM HEMHOrO BPEMEHW.
UtanbsHckuii oduruep Dwynno [Jy3 He 6bin
NETYMKOM. HO ero mnaeun o ponu U 3Ha4yeHun
aBMauMyM OKasanum OrpomHoe BAWAHWE Ha
CTPOWTENbCTBO BOEHHO-BO3AYLIHbLIX CUA HA
NPOTAKEHNM LLeNoro CToneTus.

Botuto nucan [lys B pasrap MMpOBOW BOMHbI:
«BoiiHa, npeacTaBnss coboi BUA feATeNlb-
HOCTW, TpebyllWnin ANA CBOEro OocylyecT-
BIEHWA NepPeaBUMIKEHUA BOOPYKEHHBIX Cuf,
6blna TeCHO CBA3aHa C 3€MHON NOBEPXHO-
CTbl0... YT06bI NO6EAUTL, He0b6X0AMMO 6biNo
NpopBaTh CUIOW HEKYIO JIMHUIO BOWCK U OT-
KpbITb cebe NpoxoA yepes Hee...» CobCTBEH-
HO, 4Yepefoi GEecKOHEYHbIX MOMbITOK Mpo-
pBaTh IMHMIO BPAXECKOR 06OPOHbI 1 cTana
MepBas mupoBas BoWHa. Ho 3ayem rpo-
MO34UTb NMUPaMUAbLI TPYNOB nepej oKona-
My, yamBnanca [lys, Koraa MoxHo ccop-
MWPOBaTb BO3AYLIHYID apMuio, CMOCOGHYIO
HaHecTM yAap No Tbinam MNPOTUBHUKA?
«...[lepea NMLOM HacTynatenbHON MOLUM Ta-
KOro poja, 4to morna 6bl caenatb cyxonyt-
Has apmus, ecvt Bbl €€ KOMMYHUKALWUOHHbIE
JIMHUM 6bINN NpepBaHbl, CKNaAbl COMIKEHBI,
a NpOMbILUNEHHbIE U CHaGXalolme LEeHTPbI
paspyLueHsl? Yto mor 6b1 caenatb GoT, eciu
Obl... 661N COMXOKEHBI €70 6asbl U PaspyLUEeHb
apceHanbl? Kak morna 6bl ctpaHa pabortatb
U KWUTb, MOAABAsSieMas KoMapamu Heus-
GEeXHOro 1 BCeobLero yHuUToXeHua?.. Eciun
NoNK CNocoGeH eLLé ConpoTUBAATLCA B pas-
pyLEHHOM OKOre, TO Liefbli LeX BUAUT CBOIO
paboTy npepBaHHON BCNeACTBUE paspyLue-
HWA OAHOM rPYNMbl CTAHKOB...»

«CTpaHa, noTepsBLUAs FOCMNOACTBO B BO3AYy-
xe, yBUAUT cebs nopsepralolieincs Bo3ayLu-
HbIM HanafeHusM,... 3T HanajgeHus, no-
paxaolme cTpaHy B Haubonee CNoXHble U
YyBCTBUTENbHbIE YaCTU, HECMOTPA HA AeW-
CTBUSA €€ CYXOMYTHbIX M MOPCKUX CUI, LOJIK-
Hbl HEM3DEKHO NPUBECTU CTpaHy K ybexnae-
HUI0, 4TO BCE GecnonesHo v BcAKas Haaewaa
noru6na. A ato ybexzeHue 1 o3Ha4yaeT nopa-
HKeHuen.

AEJIO U CJI0BO

Wpewn lys, npusbiBasLuero caenarb CTaBKy Ha
MOLLHble BO3AYLUHbIE apMUM, CNOCOBHbIE MO-
CNYKUTb KaK CPeACTBOM HanafeHus, Tak u
CPeACTBOM  CLlePHMBAHUA NOTEHLMANIbLHOIO

arpeccopa, WMPOKO 06CyKAanMcb BO BCEX
pasBuWTbIX CTPaHax, UMenn Kak CTOPOHHWKOB,
TaK U NPOTUBHUKOB. TONbKO B OAHOW CTpaHe
OHM OKa3anucb NyBAUYHO OTBEPTrHYTHIMU — B
Cosetckom Coto3e. CTanMHCKMe BOEHHbIe Te-
OPETUKN YTBEPXAANN, YTO WUCXOL CPaXeHUn
BOJKeEH ObITb PeLWEH B NPOTUBOCTOAHWM Mac-
COBbIX apMUIA, @ «Teopus [y3» HOCUT «BypiKy-
a3Hylo NPMUPOAY» U HaM He NOAXOAMT.

Ho, KaK 310 yacTo 6bIBano, CI0Ba HaLMX N1je-
pOB pacxoaunuck ¢ genom. VimeHHo CoBeTckuin
Coto3 cTan nepebIM roCyAapcTBOM B UCTOPUU,
KOTOpOE Hayano co3aasatb 6oMbLUO BO3AYLL-
HbIA AOT M3 YeTbIPEXMOTOPHbIX Gombapau-
POBLUMKOB. 310 BblnK TB-3, CKOHCTPYMPOBaAH-
Hble A. H. Tynonesbim. K KoHuy 1930-x B CCCP
GbuUM cHhOPMUPOBaHBI Liefble 3 aBMaLMOHHbIe
apMnM  «0cobOro HasHaueHus», npegHasHa-
YeHHble ANA atak Ha NMPOMbILIEHHbIE LIeHTPbI
NPOTUBHMKA B rpsALyLUEeN BoWHe. YaenbHbIi Bec
6ombapAvpoBLMKOB B coBeTckux BBC B 1936
rogy cocrasnan 54,8 %. Ocywpas Ha cnosax
AOKTPUHY [ly3, BOEHHO-NOMUTUYECKOE PYKOBOA-
ctBo CCCP npupep*mBanoch, Tem He MeHee, eé
OCHOBHbIX MOJIOXEHUI.

B 10 e Bpems B CLUA n AHrnun, rae Boex-
Hble pyKoBOAWTENW noaaepxanu uaen [ya,
CTpOWTENbCTBO hNoTa CTpaTernyeckux Gom-
6aparpoBLLMKOB HAYaNoCh TONLKO B Hayane
1940-x ropos. Bropyto mupoByio BoriHy Ko-
pofieBCKMe BO3AYLUHbIE CUMbl BCTPETUAN, He
VMes TaXEnbIx 6oMOapAMpPOBLIMKOB, A Ha
BoopyxeHne BBC CLUA «netatowme Kpeno-
CTV» CTaNn NoCcTynarb ToNbKO B 1938 rogy.
Ha pybexe 1940-x rofoB BbIABUIOCH Ba-
Hoe 06CToATENbCTBO, KOTOPOE, B CYLIHOCTY,
MONOXWUNO KOHEL, Pa3BUTUIO COBETCKOM CTpa-
TEMMYECKON aBMaLMK B PamKax KOHLENLuu
[y3. [leno B TOM, 4TO MTANbAHCKUIA reHepan
paccmaTpuBan CBOK «BO3AYLIHYI apmuio»
KaK CpeicTBO HaHeceHUs MOopaMeHus npo-
TUBHUKY B pe3ynbTaTe YHUYTOXEHUA ero BO-
€HHON W 3KOHOMMWYECKOW WHMPACTPYKTYpSI,
6€e3 OKKymauum TeppUTOPUKU PasrpoMieHHo-
ro Bpara. Ho coBeTCKMe BOXAM cunTanu rnas-
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HOW LieNbio BOMHbI pacnpocTpaHeHne KOMMy-
HM3Ma N0 BCEMY MUPY, A1 YEro HY}HO Oblno
YHUUTOXNTb BOOPYHEHHbIE CUMbI «OypIKyas-
HbIX FOCYApPCTB», HO COXPaHWUTb €ro 3KOHO-
MUWYECKVMI NOTeHLMan v B AanbHenllem uc-
noNb30BaTb €ro B COOCTBEHHbIX MHTEpECaX.
B pamkax oTe4yecTBeHHOW KOHLEeNnuuu BO3-
OYLIHOM BOWHbI, Hanbonee NOMHO WU3N0MeH-
HOM B TpyAax Kombpura A. H. JlanunHckoro,
NpUOpUTET OTAABANCA BHE3anHOMYy yaapy
no a3poApoMam W BOWCKam NPOTMBHUKA.
[ns HaHeceHUs Takux yaapoB TpeboBanuch
WTYPMOBUKM 1 nérkue hpoHToBbIe Gombap-
AVIPOBLUMKMN, KOTOPbIE M CTanu OCHOBHbIMU
camonéramn cosetckux BBC. Cpasy nocne
3aKyeHus B ceHTabpe 1939 ropa «[loro-
BOpa 0 ApY}be U rpaHnue» ¢ rMTIepoBCKON
lepmaHunelt, COBeTCKas BOEHHAA WHAYCTPUA
npuctynaer K paspaboTke M MaccoBomy
CTPOUTENbCTBY LWITYpMOBUKOB WJ1-2, Gombap-
anposwumkos CY-2 n AK-2, a Takke NUKMpy-
touero 6ombapamposumka MNE-2, ocHoBY Ko-
TOPOro COCTaBW/ NPOEKT TAXKENOro AanbHero
uctpebutens, paHee npefHasHaueHHOro AN
COMNPOBOXAEHNA TAXKENBIX CAMONETOB.

DOUACKO UJIU TPUYMD?

OfHaKo BOWMHA Hayanacb BOMpPeKW CLeHa-
puio, paspaboTtaHHomy B Kpemne. Yie Ha
NATbIV A€Hb BOWHbI, Y3HAB O Pa3BUTUM CO-
ObiTUiA Ha (poHTax, CTanuH NpusHancs co-
paTHuUKam: «J/leHWH ocTaBun Ham Benu-
Koe nponetapckoe rocyaapctso, a Mbl ero

npocpanu..» Taxeneinlwmne noTepu noHec-
Na U coBeTcKas AanbHeb6ombapanpoBoyHas
aBuauus. Taxénsle HoYHble 650M60BO3bI, KO-
Topble neTom 1941-ro ncnonb3oBanmnch B Ka-
yectBe (HPOHTOBLIX GOMBAPAMPOBLYMKOB,
BO MHOXeCTBe CTaHOBWUAWCb epTBamu He-
MeLUKuX uctpebutenein n 3eHUTYMKOB. «Mc-
NpaBnATbL NONOXEHME» BbIN0 NOPYyYEHO Noj-
nonkosHuKky A. W.TonosaHoBy, OAHOMY U3
camblix onbITHbIX nunotoB CCCP, ncnonHwue-
NI0 MHOTUX CTaNMHCKUX TalHbIX 3aAaHui. lo-
NI0BAHOB NOAYYMUN KapT-6naHLW Ha hopmupo-
BaHue Asuauuu ganbHero geicteusa (AAQ),
KOTOpOi NMpPeACTOANo CTaTb 0COBLIM «MH-
ctpymeHTom» CtaBkm BIK. Ha BoopyxkeHue
ALL noctynunm 6GombapaupoBwmkn WJ-4
n EP-2, a Tarke, Bnocneactsun, amepuKaH-
CKMe camMonétbl B-25 «Mwutyenn». Kpome
TOro, B pacnopsmeHun lonosaHoBa ume-
N0Cb HECKONBKO eCATKOB AanbHUx 6ombap-
anposLymkos MNE-8.

OpaHako pesynbratel 60eBoi npaktukm AL
6bi MO MeHblUel Mepe crnopHbiMU. HUKTO
He ynpeKan eé nNunoTOB B OTCYTCTBMU Xpa-
6poCTH, HO HEAOCTATOK PAAMONOKALMOHHbIX
cpeacts Ans HaBwurauuu, cnabas wHbpa-
cTpykTypa (ans rurantckmx MNE-8 He xBata-
no 6etoHHbIx BIM), HEACHOCTb KOHLEeNnLmn
6oeBoro npumeHeHus He nossonunu AL
AOOWTbCA CEPbE3HbLIX YCMEXOB B BO3AYLU-
HOM HacTynneHnn Ha fepmaHunio n eé cols-
HuKoB. CTanuH, Tem He meHee, fosepsan [o-
NOBaHOBY, OAHUM WX MEPBbIX HArpaawn ero

opaeHom CyBopoBa | ctenenu, n npuceoun
KomaHayowemy AL/l 3BaHne mapliana aBu-
auum.

B Havyane 1944 ropa AJJ nonyyuna 3a-
JaHWe WCKNIOYUTENbHOW BaXHOCTU: HaA
npoTtaxeHun GeBpana COBETCKME Aalb-
HMe 6GOMBapAMPOBLUMKU  OCYLLECTBUIM
2000 CcaMONETOBbLINETOB Ha XenbCUHKW,
4TOObI, MO CTANMHCKOM 3aMbICNy, «BbIOOM-
6UTby PUHAAHAMIO U3 BOWHBLI. OfHAKO 3TK
Lenu AOCTUTHYTbI He Obinu, 3ddeKTrBHas
NBO thMHCKOW CTONMLbI COpBana ataku co-
BETCKUX NETYNKOB. U x0T F0N0BaHOB 6bin
npousBeaéH B [NaBHble MapLianbl, pe3ynb-
TaTbl Chefylollen cTpaternyeckon onepa-
uun npotus bypanewra, npoBeaéHHON B
ceHTabpe 1944 roga, pasoyaposanu Cra-
nuHa. AAL noTtepsna cBOW He3aBUCUMBIN
cTaryc, 6bina npeo6pasoBaHa B 18-10 BO3-
OYWHYI0 apMuio M noaynHeHa lnaBkomy
BBC.

CoBeTCKMe UCTOPWMKN HEWU3MEHHO YTBEpX-
Janu, 4To cTpaTernyeckas aBnauma B xoae
BTopoi MMpOBOW BOWHbI Tak U He Cbirpa-
na pewatwouen ponu, B 0co6eHHOCTU Ha
3anagHom QpoHTe, rae BO BpemA Hané-
TOB aMEPUKAHCKUX W aHrnicKUx 6ombap-
AVMPOBLLMKOB MepKno Hebo, a repmaHcKue
ropoga 6binv npespaleHbl B rpyabl GUTbIX
Kupnuyen.

OCHOBHbIM aprymMeHTOM B pyKax Halux
UCTOPUKOB 6bin  «[loKnag repmMaHcKoro
MWHUCTEPCTBA BOOPYXEHWIN», B KOTOPOM
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0TMeYanocb TPEXKpaTHOe yBennyeHue Bbl-
MycKa HEKOTOPbIX BUAOB BOEHHOW NPOAYK-
uMn B 1942-1944 rr. No abcypaHoii noruke
«pasobnaunteneit» Bo3gyliHble 6ombapan-
POBKW BefN K YBENNYEHUIO BOEHHOTO Npo-
M3BOACTBA. HMKTO He 3aymblBancs Haj npo-
CTbIM BOMPOCOM — BO CKOJIbKO pPa3 BbIPOCNO
6bl BOEHHOE NPOU3BOACTBO Peiixa, ecnu 6bl
NUNOTbl COIO3HWKOB He Gombapanposanu
repmaHcKve ropoa, 1 Kak 6bl Tora pasBo-
paumBanucb CoObITUA BOWHBI.

B 10 e camoe Bpems Anbbepr Llineep, mMu-
HUCTP BOOpYXeHun [epmaHum u asTop
yNnoMAHYTOro AOKMaja, nucan: «.12 mas
1944 ropa NPOTUBHUK OKOHYaTeNIbHO Ofep-
wan nobegy B cdepe BOEHHOro Npous-
BOACTBA... locne Hanéra 935 6Gombapau-
POBLYMKOB... Ha 3aBOAbl MO NPOWU3BOACTBY
WCKYCCTBEHHOrO rOploYero Ha4yanca cosep-
WEHHO HOBbLIA Mepuos BO3AYLIHOW BOMHbI,
MONOXMBLIMIA Hayano MONHOMY Kpaxy He-
MELKOW BOEHHOW MPOMbILLNEHHOCTUY.
OrpomeH 6bin ywepb, HaHeCcEHHbIN Bpary
nuaoTamu fanbHux 6ombapanpoBLLUKOB, HO
OrpoMmHbl Gbinn 1 notepu. BputaHckme 6om-
Gepbl notepsnu B 60ax Hag lepmatueit ase
TPeTW IMYHOro COoCTaBa, ANA aMePUKAHCKUX
MUIOTOB CTaTUCTUYECKU HEBO3MOXHO Obino
BbXUTL Gonee yem B 20 60EBbIX BbIETax.

B HOBOM BEKE

CTpemuTeNbHOE pasBUTHE aBUALMOHHbIX TeX-
HONOrMiA BO BTOPOW NON0BKHE XX BeKa, NoAB-
NIeHMe aTOMHOT0 OPYXUA U BbICOKOTOUHBIX 60-
enpunacos, pa3suTie 6ecnunoTHO aBmalum
1 PaKETHOW TEXHWNKMN NPUBENM K Tomy, 4To BBC
CTann nNpeBpaLLaTbCA B KNOYEBON UHCTPYMEHT
BOWHbI, @ 3aBOEBaHWe rocrnojcTsa B BO3Ay-
X€ — B HEMPEMEHHOE YCNOBUE BOEHHOIO TpU-
ymda. CobcrBeHHo, 06 3TOM nucan B Hadane
XX Beka myapsbii [ly3: «3aBoeBaHue rocnog-
CTBa B BO34yXe ABUTCA B ByayLLMX BOWHAX He-
06X0MMbIM, @ MOXET BbITb, U AOCTATOYHbLIM
ycnosuem nobeabl. Heobxoaumbim — Beer-
43, AOCTAaTOYHbIM e — Koraa nobesoHocHas
BO34ylUHasA apmus obnagaer Takoi Hactyna-
TeNIbHOW MOLLbIO, YTO CMOXET CIOMUTL MaTe-
puanbHoe 1 MopanbHoe CONpoTUBAEHWE NPO-
TMBHUKA. Ecnn oHa He ByfeT o6naaarb TaKoii
MOLLLbIO, CXof, 60pbObl ByAET peLéH cyxonyT-
HbIMU 1 MOPCKMMM CUNaMK, KOTOpPbIE Y TOTO,
KTO roCroACTBYET B BO3ZYXE, OKAKYTCS B HAu-
NYYLIKX YCIOBUAX, YTOObI A€/ CTBOBATH C NON-
HoW cBOei 3D PeKTUBHOCTbION.

A B 1993 roay, BbiCTynas Ha cTpaHuuax
«BOeHHO-NCTOopUYecKoro xypHana», map-
wan asuauum W. W. McTbiro, cam B roabl
BOMHbI CpaxaBluniics Ha bombapanpoBLLY-
Ke, oTMeTUN: «TlWwaTenbHo npoaHanu3npo-

T “THIN CANE”
OF HEAVY WEAPON

“A weapon of itself is just a thin cane one can lean against unless it is used expertly, i.e.
in accordance with the principles of war,” said John Fuller, the British military philosopher,

BaB OMbIT MUPOBLIX U IOKANbHbIX BOMH U 6y-
Ayumn 6ecnpucTpacTHbim, fi IMYHO yoeauncs
B TOM, 4YTO OHa (Teopus Ay3 — A. C.) He yTpa-
TUNA CBOEN aKTyanbHOCTU M OT COBbITUA K
cob6bITUIO, OT BOWHbI K BOMHE BCE 6onee
noateepxaaetca». B 1996 rogy HavyanbHUK
wraba BBC CLUA P. dornemaH KoHcTaTUpo-
Ban: «Ham cerofHA HET HyXAbl OKKYyNUpo-
BaTb HENPUATENbCKYIO CTPAHY ANA AOCTUKE-
HUsA cTpaTernyeckoit nobeabl. Mol MoXeM
CHU3UTb 60EBblE BO3MOXKHOCTY NPOTUBHUKA
M BO MHOTMX CNy4asx pas3rpoMuTb ero BO-
OpY¥EHHble cunbl ¢ BO3ayxa». Pesynbrtatbl
60€eBOro npuMeHeHus amepukaHckux BBC
B onepauuax «PewuntenbHasa cunax, «Heco-
Kpylunmas csoboga», «Llok u Tpenet» noa-
TBEPAWUAW 3TV CNOBa.

Dwynvo [lys cosgan teopuio rnobanbHOro
60eBOro NPMMEHeHWs aBMaLymn B T0 Bpems,
Korfa aBMaLMOHHble TEXHOMOMMKU fJenanu
TO/bKO NepBble Wwaru. U ceitvac Ham Heobxo-
AVUMO NPUBErHyTb K N3y4YEHWIO ero noAxoa0B
K NMPOrHo3npoBaHuto. He ncKno4eHo, yTo ce-
FOAHA Mbl HAXOAMMCA B NpeAABepuU TaKo-
ro e CKayKa B pa3BUTUK OpyXus, Kak v [y3
B CBOE BPeMs, 1 B 3TOM C/lyyae Ham cnegyet
COCPeAoTOuUTb BHUMAHME Ha NOMCKE HOBbIX
NPOpPbLIBOB B Pa3BUTUM TEXHONOTUIA, @ He Ha
NOBTOPEHMM NPOLLAOTO.

after World War Il. Here is the story to prove this thinking true.

WRONG BELIEF IN AIRPLANES

Marshal F. Foch, the Commander-in-Chief of the Entente Allied Forces during World
War |, was asked shortly before the outbreak of war whether he saw any prospects
for such invention as an aircraft. No wonder that it was the French military leader
who was addressed that question, although the first full-fledged flight vehicle was
invented by the Wright brothers and bought by the US Army. Nevertheless, it was in
France where the fundamental design of the flight vehicle, commonly known as an
“airplane”, was offered. The general answered that there were no prospects for an
airplane to be used for military purpose. It was beyond any doubts that it was “an in-
teresting toy”, according to him, but there was nothing to do with it during the war.
Shortly after General Foch made this statement, the Italian pilot Piacco performed
the first flight for reconnaissance purpose during the military conflict between Italy
and Turkey. “The Italian and Turkish war gave an airplane a chance of proving its
efficiency not only as a reconnaissance tool but as an attack instrument as well,”
the French Revue D'Artillerie magazine stated in 1912. If in the first case the use
of airplane was indisputable, in the second case it raised some doubts about its ap-
plicability. In fact it was in Italy Lt. K. Cipelli carried out experiments with a proto-
type of aircraft bombs foreseeing the aircraft combat effectiveness. The tests with
hand grenades fitted with different detonators cost a life of the inventor himself, a
shell exploded in his hands. However, thanks to Cipelli the Italian aviators had 10 kg
bombs at their disposal. The caseshot together with an explosive was in the massive
cylinder-spherical case hitting the enemy by case and steel fragments.

Even during the Balkan wars spread on the peninsula in 1912-1913 the airmen per-
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formed dynamic reconnaissance operations. As late as 16 October 1912, the Bul-
garian aircrafts bombed the railway station near the city of Adrianople. Apart from
the Bulgarian military pilots there were volunteers from Italy, France, Germany,
and Russia. The Russian pilots were run by S. Shchetinin who together with the
Moscow businessman M. Shcherbakov established an aircraft production (a small
shop in St. Petersburg) in the early 1910 on the money allocated by military depart-
ment. Initially the first Russian aircraft building plant was called the First Russian
Air Navigation Association and in 1915 it was named as Gamayun Plant). The com-
bat application of aircraft largely contributed to the Shchetinin’s business. At first
the plant worked for flying clubs or private bidders, and in 1912 it started receiv-
ing orders from military department. Until April 1914, the First Russian Air Navi-
gation Association manufactured 57 Newport-IV monoplanes and 36 Farman bi-
planes. The military experience was used by the Bulgarians who supported Russia
during the world war.

In 1912, the French army conducted large-scale manoeuvres in order to prove ap-
plicability of the most recent samples of weapons. However, the airplanes were used
only for reconnaissance purpose and provided the ground forces with the most ac-
curate and up-to-date information on dislocation of manoeuvre enemy. There was
no aerial bombardment, although France had conducted the Michelin's Aerial Target
Contest before. Lt. Scott Gober, the pilot and bombardier of the American Army, be-
came the winner of the contest. At the altitude of 200 m, Scott delivered 12 out of 15
bombs in a round target with diameter of 20 m.

All'in all, it became clear that the military ministries in different countries agreed that
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FMOHACC/GPS/GALILEO ans cuctem oxpaHbl
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HanbGonee gocTtynHoe peLieHue Ans WUPOKOro
Kpyra notpe6utenen.
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KomnakTHbIW HaBUrauMOHHbIN NPUEMHUK
IMOHACC/GPS/GALILEO/COMPASS/SBAS
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it was necessary to construct a special aircraft for com-
bat operations. And while the militaries tried to adapt
sports and civilian automobiles for military purpose,
on the eve of World War | the Russian Defence Ministry
carried out three contests to stimulate the designers to
construct combat airplanes.

The contestants should have met the requirements for
airplanes. For instance, the airplane must have been
built in Russia although some parts and components
could be imported from other countries. The payload
should include two persons, the required tools and
equipment (for adjustment of the vehicle, map, com-
pass, camera, etc.), patrol and oil capacity for 3 hours
of flight. Finally, according to the requirements “the air-
plane should be provided with easy-to-use fire weap-
ons”. The experiments with bombing and aerial shoot-
ing had just begun. In 1911, it was in France (and almost
at the same time in Russia) where a weapon was fit-
ted on the airplane for the first time. During the Avia-
tion Week in Moscow, Boris Maslennikov took off with
an officer aboard who in turn had taken machine-gun.
As late as 1913, Lt. V. Poplavko arranged a pivot unit for
machine gun in the forward gondola of the Farman-XV.
Apart from that, the Russian pilots successfully fried fo
equip other types of airplanes with automatic weapons.
“We have to provide our motherland with countless
hordes of airplanes for continuous and unresting pro-
tection of our borders,” said the French Minister of
War Millerand in 1912 appealing citizens to create an
air fleet. Yet, the construction of military aircrafts it-
self did not mean that it was the time when an indepen-
dent branch of the armed forces had appeared. The air-
planes were considered first of all as a reconnaissance
and communications means and means of transporta-
tion of urgent military goods as well as a kind of “long-
range field artillery”. Few people thought in those days
about an air battle between two armoured aircrafts.
The military theorists supposed that aircrafts should
have been used for the support of the army and navy.

POWERFUL AIRPLANE

On 23 May 1913, one might see how an airplane, the
size and weight of which were twice as much as of the
previous airplanes, took off the ground in St. Petfers-
burg. That 4-ton airplane (called in Russian as Russkiy
Vityaz) was designed by I. Sikorsky who was the only
one who could construct a large multiseater which be-
came a prototype for all heavy aircrafts with in-wing
mounted engines. It should be noted that when the So-
viet Union declared the priority of the Russian inver-

tors in all fields of science and technology facing any
forgeries and manipulations, it avoided the achieve-
ments made by I. Sikorsky. The reason was obvious:
shortly after the revolution the prominent inventor de-
parted to the United States where he continued his re-
search.

As late as 1913, based on the Russkiy Vityaz he con-
structed an aircraft which was fated to become one of
the most well-known combat aircrafts of World War 1.
That was the llya Muromets heavy bomber.

At the beginning of the war, the llya Muromets was the
only military airplane equipped with small arms. At
first, it was fitted with Maxim guns, and later with Lewis
guns which provided firing rate of 400 rounds per min-
ute. Two axial weapons were mounted under the upper
wing. There were two fuselage gun posts aboard. Later,
the llya Muromets was provided with machine gun
which protected it against rear aftack. In war time the
aircraft armament was improved so that it produced
round, spherical bombardment of enemy fighters no
matter from where the latter might appear.

It was at the end of 1914 when a special aviation unit
(Squadron of Air Liners) was established in the Russian
army provided with the llya Muromets aircrafts. At first,
the squadron was used for reconnaissance purpose. Af-
terwards, when it was equipped with new sights and
bomb racks, these flight vehicles were converted into
heavy bombers with excellent characteristics. In spring
1915, the llya Muromets successfully bombed the hos-
tile railway stations, inland navigation fleet, and troops.
This particular Squadron of Air Liners became the first
squadron of this kind in the world. There was no other
country with such types of aircrafts or squadron. It was
only in 1916 when the first multi-engine bombers ap-
peared on the west frontline.

It is notorious that af the very beginning of the war most
militaries considered it as a fighter. It was too tempt-
ing, according to them, to use powerful airborne small
arms. It should be mentioned that the bomber bristling
with guns successfully stood against the attacks of Ger-
man light airplanes. “Nobody understood that the llya
Muromets bombers should replace the large Parse-
val and Clement-Bayard airships rather than small and
high-speed Moranas and Neuports,” the Air Navigation
Technique wrote in 1915. “If such opinion about the in-
vention of Sikorsky appeared from the very beginning,
it would not be so highly appreciated and estimated as
it was in fact. There cannot be two opinions after suc-
cessful missions of the llya Muromets bombers. Future
belongs to the large airplanes.”
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VISIONARY OF GENIUS

There was a short time before the appearance of a
great person predicted that the air supremacy is the
precondition of the victory in a war. Giulio Douhet, an
Italian officer, was not a pilot. But his ideas about the
role and great importance of aviation impacted strong-
ly on the air force development within a century.
During the World War Douhet maintained that “the war
as an activity demanding the movement of armaments
is closely related to the surface... To win a victory, it is
necessary to break a line of enemy’s froops and thereby
provide the progress...”

Actually, the World War | was characterised by an end-
less chain of attempts to break the enemy’s defence
line. According to Douhet, it could be possible to avoid a
greaf number of casualties in the battlefields using the
Air Force to strike a blow in the enemy’s rear.

“... What steps could the Land Force take in the face of
the military offensive might like this, when the commu-
nications lines are broken, depots are burned, industri-
al, and supplying centres are destroyed? What could
the Navy undertake when its depots and arsenals are
destroyed? How could the country live and work under
pressure of inevitable and total annihilation? Certain-
ly, a regiment can stand up to the enemy in disturbed
trenches, but a whole shop cannot continue with its
work because some of machines are destroyed...”

“A country losing its air supremacy will be attacked
from the air. The air attacks of the most significant
points must inevitably convince the country that all ac-
tions including operations of the Navy and Land Forces
are useless and there is not a glimmer of hope. Such a
belief means the defeat.”

DEEDS AND WORDS

Douhet’s ideas about the creation of the powerful Air
Force (as both ammunition and deterrent) were dis-
cussed by all developed countries a lot and have sup-
porters and opponents. It was rejected only by the So-
viet Union. According to the military theorists under
Stalin, the issue of the battle should be determined by
the Surface Forces confrontation and the Douhet's the-
ory, bourgeois by nature, would not do for us.

But as it often happened, the words and deeds of our
leaders were at variance. Historically, the Soviet Union
was the first state which started creating the great air
fleet composed of four-engined bombers - TB-3 de-
signed by A. Tupolev. By the late 1930s there were
three Air Armies of special propose in the Soviet Union
which were intended for attacks of enemy’s industrial



AEROSPACE INDUSRTY

PASPABOTKA U NMPON3BOACTBO
CBY-ATNMAPATYPbI

B HacToslee BPeMa PyKOBOACTBOM CTpa-
Hbl YTBEpPXJeHa Nporpamma MOAepHU-
3aLMM BOOPYKEHUA U TEXHUYECKUX CPeacTB
ANs HyXA 060poHbl 4o 2020 roaa.

HeT comHeHMsA, YTO BbINMOAHWUTL €€ MOryT u
[OMKHbl  MHTErpyMpoBaHHble  CTPYKTYpbl 1
KpyrnHble NpeanpuaTMa 060pOHHO-NPOMbILL-
NeHHoro Komnnekca Poccum, obnagaiouine
COOTBETCTBYIOLMM Hay4YHbIM, TEXHUYECKUM U
(DMHAHCOBbLIM NOTEHLMANOM.

Ipynna komnaHuii «ABMoHMKa — CBY» 6onee
10 netycnewwHo NoMoraeT Takum npeanpuATu-
sm B pa3pabotke CBY-annapatypbl Ans aBua-
LIMOHHBIX, MOPCKMX, Ha3eMHbIX PaANoCUCTEM,
CPEeACTB CBA3W, MOHUTOPWHIA U CUCTEM cre-
LManbHOro HasHayeHus.

000 «CBY-Pagmnocucrembl» n 000 «CBY-
KOMMMNEKC» yBepeHHO 3aHMMaloT 3Hauu-
TeNbHYIO HULLY OTEYECTBEHHOTO PbIHKA pa3pa-
6O0TKV 1 NPOM3BOACTBA NPUEMO-NiepeaatoLL et
1 uHoi CBY-annapartypsl, pabotatoLieii B Ya-
CTOTHOM fAuanasoHe Ao 40 [Tu, mcnonb3ya
ONA BbINONHEHUA CUCTEMHBIX 3aAay He TONb-
KO Camble MepcneKkTMBHbIe aHanoroeble pe-
WeHWs, HO 1 cloxHyo undposyto obpabor-
Ky uHdopmauuu. MNpeanpuaTUA OCHALLEHbI
CaMbIM COBPEMEHHbLIM M3MepUTeNbHbIM 060-
pyLoBaHWEM BeayLMX MWUPOBbLIX MPOU3BO-

autenein. ExerogHo Hamu paspabatbiBaetca
6onee 70 HOBbIX U3AENNI Pa3NINYHOTO HA3Ha-
YyeHus.

MHoronetHme fenoBble OTHOLIEHWA CBA3bI-
BAlOT HAC C KPyNHEMWMMN NpeanpusTUaAMu-
NPoV3BOAMTENAMU  PAAMOTEXHUYECKUX CH-
crem. Cpeam Hux: OAO «BHUIPA», OAO «HIM
«Pagap MMC», OAO «HUW «BekTop», ®IYN
«HTL, «OpunoH», ®IYM «PHUNPC», OAO «Ce-
BEPHbIN npecc», UHCTUTYT KocMOdU3NYEeCKNX
nccneaoBaHuin U aspoHomukn PAH, 000
«KoHTyp-HUUPC» 1 ap.

lNocTaBneHHble 3afaun peLlaeT TPyAOBON KO-
NeKTWB, YAQYHO COYETAIOLMI OMbITHLIX COTPYA-
HVKOB, IMEIOLLMX MHOTOIETHUI OMbIT paGoThi B
KauecTBe pyKoBoauTenei 060pOHHbIX 3aKa30B
BIMK CCCP 1 Poccuu, 1 monoabix paspaboryu-
KOB, C OT/IMYMEM 3aKOHYMBLLMX Ayyllne By3bl
CaHk-MNeTepbypra v paboTatoLLyMX y Hac Hauu-
Has Co CTapLUMX KypcoB. Ha npeanpuatusx yaa-
N10Cb OPraHn30BaTb NPeemMCTBEHHOCTb NOKONe-
HWUI, NPY 3TOM CPeAHWI BO3PACT COTPYAHUKOB
He npesbIWwaeT 32 roga.

AKTUBHO y4acTBOBaTb B pelleHun 3ajad ro-
CyAapCTBEHHOro 060POHHOrO 3aKasa Nnpea-
NPUATUAM NO3BONAOT HEOBXOAUMbBIE NNLEH-
31N U cepTUdUKaTbI CUCTEMbI MEHEMKMEHTA
KayecTBa.

Mpoeepka CBY Gnoka
Check of the microwave block

OTaenbHO HeobX0AMMO OTMETWUTb, YTO pas-
paboTka M M3roToB/NEHWEe OCHOBHOM YacTu
NPOAYKLMW OCYLECTBASETCA NOA KOHTPOEM
BM MO Po®.

TPYMNMA KOMMAHUM «ABUOHUKA - CBY»
198099, CankT-lMeTepbypr,

yn. MpomblwneHHasn, 4. 5

Ten.: +7 (812) 786-27-13

E-mail: work@avionica.spb.ru
www.avionica.spb.ru

DEVELOPMENT AND PRODUCTION
OF MICROWAVE EQUIPMENT

The complete
set of broadband
receivers

Komnnekt he government has approved the Mod-
LWMPOKOMNONOCHBIX ernization Programme for Defence
npuémuunkos  Weaponry and Equipment Until 2020.

It is no doubt that the programme can and
must be fulfilled by integrable structures
and large-scale companies of the Russian
Defence Industrial Complex that have the re-
quired scientific, technical and financial po-
tential.

For more than ten years Avionica-MW
Group has been assisting such companies
in the development of microwave equip-
ment for aviation, surface and ground radio
systems, communication and control facili-
ties, as well as special-purpose systems.
MW-Radiosystems and MW-COMPLEX oc-
cupy a confident position on the domestic
market of development and production of
transceiving and other microwave equip-
ment operative within the frequency range
of 40 GHz. For the solution of system tasks
the both enterprises use not only the most
prospective analogue solutions, but also
sophisticated digital data processing fa-
cilities. The enterprises are equipped with
modern measuring equipment of the world
leading manufacturers. Annually we pro-
duce more than seventy new different-pur-
pose items.

We have long-term business relations with
the largest enterprises and manufacturers
of radio communication systems. Among
them are: VNIIRA, Radar MMS Research
and Production Centre, Vektor Research In-
stitute, Orion Research and Development
Centre State Corporation, RNIIRS State
Corporation, Severny Press, Institute of
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Cosmophysical Research and Aeronomy of
the RAS, Kontur-NIIRS Ltd and others.

The set tasks are fulfilled by the staff that
consists of experienced experts who have
a long-term experience as heads of Russian
and Soviet MIC defence orders and young
engineers, cum laude graduates of the best
St. Petersburg institutions of higher educa-
tion, that become our employees as under-
graduates. We were able to establish inter-
generational continuity: the average age of
our employees does not exceed thirty-two
years. The corresponding QMS licenses and
certificates enable us to participate in state
defence orders.

It is worth noting that the development and
manufacture of the major part of the prod-
ucts is done under the supervision of the
military representative office of the Rus-
sian Ministry of Defence.

Avionica-MW Group

5 Promyshlennaya Str.,

St. Petersburg, 198099
Phone: +7 (812) 786-27-13
E-mail: work@avionica.spb.ru
www.avionica.spb.ru
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centersin the future war. In 1936 the quantity of bomb-
ers in the Soviet Air Force accounts for 54.8 per cent.
So the military and political leaders of the Soviet Union
condemned the Douhet’s theory in words, but adhered
fo its main principles in practice.

At the same time the US and England, the military lead-
ers of which supported the Douhet’s ideas, started
building the strategic bombers only in the early 1940s.
The Royal Air Force entered the World War Il without
heavy bombers, and the Flying Fortresses were added
fo the armory of the USA Air Forces only in 1938.

In the early 1940s the Soviet Union stopped following
Douhet’s concept when developing the Soviet strategic
aviation. The Italian general regarded the Air Force as
means for destruction of enemy’s military and econom-
icinfrastructures without further occupation.

But according fo the Soviet leaders, the main object of
war was communisms widespread all over the world.
To achieve the object, the Armed Forces of bourgeois
states should be destructed and their economic poten-
tial should be preserved and used in the own inferests.
According to the domestic concept of air warfare de-
tailed by the Brigade Commander A. Lapchinsky, sur-
prise airfields and enemy’s troops attacks were first-
priority. As a result, attack planes and light tactical
bombers were needed in the Soviet Air Force.

After the German-Soviet Boundary and Friendship
Treaty was signed in September 1939, the Soviet mili-
tary industry started developing and manufacturing in
series IL-2 attack planes, SU-2 and Yak-2 bombers as
well as PE-2 dive bombers based on a heavy long-range
interceptor designed for heavy aircrafts escort.

FIASCO ORTRIUMPH?

However, the war started and turned the tide of the
Kremlin's plans. Having known about the course of
events at the fronts on the fifth day of the war, Stalin
said to his companions-in-arms, “Lenin left us a mighty
proletarian state but we have got it lost.”

Long-distant aviation took many losses too. Heavy
night bombers used as front bombers in 1941 were
much attacked both by German fighters and anti-air-
craft gunners.

Lieutenant Colonel A. Golovanov, one of the most expe-
rienced USSR pilot and the executor of many Stalin's
special tasks, was in charge of redressing the current
situation. Golovanov was provided with a full freedom
of creating Long-distant Aviation used by the Supreme

High Command General Headquarters as a special le-
verage. Long-distant aviation had bombers IL-4 and
EP-2 and then American B-25 Mitchell aircrafts. More-
over, Golovanov had at his disposal several dozens of
long-distant bombers PE-8.

However, the results of battle experience gained by
the Long-distant Aviation were under dispute. The
Long-distant aviation were prevented from succeed-
ing in air attacks against Germany and its allies be-
cause the combat concepts were not determined,
the Long-distant Aviation had not enough radar-and-
navigation equipment as well as extended infrastruc-
ture (there were not enough strips for heavy bombers
PE-8) although the pilots had much courage.

In the beginning of 1944, Long-distant aviation got
a task of high importance; during February the Sovi-
et long-distant bombers performed 2000 flights over
Helsinki to neutralize and took Finland out of the war.
However, the plan failed as an effective air defence of
Helsinki prevented the Soviet pilots from attacking.
Although Golovanov was given a rank of the Air Chief
Marshal, Stalin was disappointed with the results of
the next strategic operation against Budapest held in
September of 1944. The Long-distant aviation lost its
independence and was reorganized into the 18th air
division under the command of the Head of Air Force.
The Soviet historians always pointed that the strate-
gic aviation didn’t play a decisive role in the World War
II,in particular, the Western front where the American
and English bombers flooded the air and the German
cities were destroyed.

The major argument of the Soviet historians was the
German weapons office report which registered the
threefold increase of certain defence products from
1942 till 1944. Under the absurd reasons of so called
unmaskers the air bombardment resulted in increas-
ing the defence production.

Nobody had a thought over a simple question: how
much the defence production level of Reich increased
provided the pilots of the allies didn’t attack the Ger-
man cities and how the course of the war developed.

At the same time Albert Speer, German Minister of
weapons and the author of the said report wrote: 12
May 1944 the enemy won as of defence production ...
After the 935 bombers having aftacked...the factories
on non-natural fuel production, a new period of air war
started initiating the final collapse of the German de-
fence production industry. Both the damage against

the enemy made by the pilots of the long-distant avia-
tion and the losses were great. The Britain bombers lost
two-thirds of the crew during the battles over Germany;
American pilots could not survive at more than 20 bat-
tle flights under the statistics.

NEW AGE

With the aviation technologies being rapidly devel-
oped in the second part of the twentieth century, the
nuclear weapons and smart monition being designed
as well as unmanned aviation and rocketry being ad-
vanced, the Air Force have become a key leverage of
the war while the domination in the air has become an
obligatory provision of the success in the war. The wise
Douhet wrote about it at the beginning of the century.
“To dominate in the air is to be necessary in the future
wars and, moreover, this may ensure the success in
the war. The air domination is always necessary and is
enough for victorious air army having a great offen-
sive power fo break the spirit and material resources
of the enemy. If the army has no such a power, the de-
cisive role would pass to the of the air dominant in the
case of their being all set fo attack in the most effec-
tive way”.

In 1993, the Air Marshal I. Postygo atftacking on
bomber during the war pointed in the “Military his-
tory magazine™ “....upon the world and local wars
being analyzed, under the neutral opinion and my
own experience | may say that the Douhet’s theory
is of current interest, and moreover, it is proved at
every event, war”.

In 1996, the Chief of Staff in the US Air Force R. Fogle-
mann, concluded: “Now, the enemy country need not
to be occupied to make a strategic victory in the war.
To reduce the operational capabilities and in many
cases to defeat the enemy’s Armed Forces is enough
to use the Air Force.” The operational use of the U.S.
Air Forces involved in such operations as Determined
Force, Operation Enduring Freedom, Shock and Awe
proved this statement.

Giulio Douhet created the theory of global air aviation
when the aviation technologies only imitated. Now it
is high time to apply to his forecasting methods. Per-
haps, the weapons industry is going to make the next
step at the present time as it was the Douhet’s times;
and in such a case all the efforts should be put to de-
velop new advanced technologies but not to repeat
past mistakes.
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ABNALMNOHHO-KOCMUYECKAA NMPOMbBILWLJTIEHHOCTb

VNHTEPEC 3AKA34Y1MKOB K HALLEV MPOAYKLINN —
MOKA3ATE/b YCNELLUHOW PABOTHI

[vHammnyHoe pa3BuTne, Kotopoe ceroaHa nepexnsaer OAO «MHDopMaLMOHHbIE CMYTHUKOBbIE
cucTemMbl» UMeHn akagemnka M. @. PeweTHEBa», NPOABAAETCA B Pa3HbIX aCNeKTax ero AeaTeNlbHO-
cTn. Y npeanpusaTMs MOAEpPHU3MPYeTCA TeXHoNornyeckas 6asa, CoBepLIeHCTBYOTCA pa3paboTku
1, KaK CneicTBMe, NOCTOAHHO NOABAAIOTCA HOBbIE 3aKa3bl. ITO pe3ynbTaT YNOPHOMN, KPONOTANBOM
paboTbl 60MLLIOrO KONNEKTMBA M BbICOKOrO YPOBHA OpraHu3auum Tpyaa.
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Hukonait TectoeaoB, reHepanbHbiit
KOHCTPYKTOp 1 reHepanbHbli aupektop OAO
«,IHpopMaLMOHHbIe CyTHUKOBbIE CUCTEMbI”
nMeHu akageMuka M. ®.PeweTHéBa»

Nikolay Testoyedov, General designer and director
general of Reshetnev Information Satellite Systems

NMPOEKTbI U 3AKA34YUKUN

OAO «MNCC» paboraer no cTpaterMyeckum
rocyfapCTBeHHbIM Nporpammam, B TOM
uncne no PefepanbHOM KOCMUYECKOW Npo-
rpamme Poccumn Ha 2006-2015 rr., dege-
panbHo LeneBoi nporpamme «MnobanbHas
HaBWUrauMoHHas cucrtemar, 3akasam MuHu-
cTepcTBa 060poHbI. Bce 3T nporpammsl Ha-
XOAATCA ceiyac Ha 3Tane nepedopmupoBsa-
HWA, UX CPOKU npoanatoTca go 2020r. U no
BCEM YKa3aHHbIM HanpaBleHUAM Halle
npeanpuATUe NpeAcTaBAeHO 04YeHb AOCTON-
HO, Be3/e NiaHupyeTcs 60nbluoi noptdens
3aKa30B. BbICOKUI ypoBEHb pa3paboToK u
MPOU3BOACTBEHHO-TEXHONOTMYECKOW 6a3bl
nossonsat OAO «MCC» 3aHUMaThL AOCTOM-
HOEe MeCTO B pPSAY JyYlIMX CMYTHUKOCTPOU-
TeNbHbIX GUPM MUpa, YTO NOATBEPHKAAET-
CA y4yacTem B MEXAYHapPOAHbIX NPOEKTax.
O6bEM peanusaunu NPeanpuAaTUA Mo UTo-
ram 2010 r. cocraBun 16,7 munanapga
pybnei.

[lBe Tpetu poccuiickoin opbutanbHoi rpyn-
MUPOBKM COCTABAAIOT CNYTHUKK, CO3JaHHble
Hawen dupmon. Mpeanpuatne aBnsetca

rofloBHbIM MO pa3paboTKe v NPoKU3BOACTBY
KOCMUYECKOro Kommnnekca rno6anbHoi Ha-
BUraLuMOHHON CNYTHUKOBOW cucTembl Poc-
cuu. Tak, B KOHLe eBpans TeKyllero roga
yCMewHo BbIBEAEH HA OpOWTY CMYTHUK HO-
BOro nokonenus «lnoHacc-K». lns Bocnon-
HEHUA 1 MOAepHU3aLMKN 0pbUTanbHO rpyn-
NMUPOBKM cuctembl B 2011 r. Ham npeacTout
NOAroTOBUTb K 3amycKy MATb HaBWraLWOH-
HbIX CMYTHUKOB, ¥ NPEANPUATHE FOTOBO K 0-
CTVKEHWIO NOCTaBNIEHHON Lienu.
Mocne2013r.op6uTanbHyo rpynnMpoBKy Cu-
ctembl TJTOHACC 6yayT BOCNONHATL UMEHHO
annapatbl HOBOro nokoneHus «rnoHacc-K»,
nocreneHHo cmeHsasa «noHacc-M». K cnosy,
nepBble CNYTHUKM «FNOHACC» NoOKasanu nony-
TOpHbIN pecypc, otpabotas Ha opbuTe Bme-
CTO TpEX neT okono natu. OgHako B ntobom
CNyyae B COCTaBe AeiCTByioLLen rpynnmpos-
Ku 6yayT paboTaTb Te KOCMUYECKMe annapa-
Tbl, KOTOpble (PYHKLUMOHMPYIOT B Npeaenax
rapaHTVPOBAHHOrO CPOKA aKTUBHOIO cylie-
CTBOBAHMWSA, @ CMYTHUKMU C UCTEKALWMUM pe-
CYPCOM OCTAHYTCA B Ka4yecTBe pe3epBHbIX.
B panbHeiilem xe rnobanbHylo HaBurauu-
OHHYIO CMYTHUKOBYIO CUCTEMY NPELCTOUT NOo-
NOMHATb cnyTHUKamm «FnoHacc-KM», y KoTo-
pbix 6yAeT elwé 60/blue BO3MOXHOCTEN.

B uHTepecax ®epepanbHON KOCMUYECKOM
nporpammsl Mbl NpofoMmKaem paboTatb Haz
co3AaHMemM  MHOrotyHKLMOHANbHOW  CU-
CTeMbl NMepCcoOHaNbHOW CNYTHUKOBOW CBA3W
«OHEL-A1M» 1 pa3pabarbiBaem HOBbIN ar-
napart «loHey-M1». Ha 2011 r. HameueH 3a-
nyck KA «Jlyy-5A» 1 «Jlyy-56». Kpome Toro,
NAAHUPYETCA MONOAHUTL FPYNMUPOBKY BbICO-
KO3NNMNTUYECKMX annapartos; HOBble CyT-
HUKW NPUAYT Ha CMeHy yxe nereHaapHbix KA
«MonHus».

B npownom rogy mbl 3aKNKUYUAWM KOHTPAKT
¢ MuHncTepcTBOM cenbcKoro xo3sancrea PO
Ha co3paHue TPEX KOCMUYECKMX annapaTos
«Kocmoc-CX». OHM npeaHa3HayeHbl 4na Mo-
HWUTOPUHTA CeNbCKOXO3ANCTBEHHBIX Yroaun
Ha Bcel Tepputopun Poccuun. TexHuyeckue
peLLeHws, 3anoxeHHble npu paspaboTke KA,
NO3BONAT Nofy4yaTb [eTanbHble u3obpaxe-
HUA nosepxHocTn 3emnun. bnarogapa 3TMm
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CNYTHUKAM MNOABUTCA BO3MOXHOCTb Mpea-
CKasblBaTb 3acyxu, HABOLHEHUA W Apyrue
npupoaHble ABNEHUs, CnocobHble HaHecTu
yuep6 arponpombilIEHHOMY KOMMIEKCY
CTPaHbl, U NPOrHO3MPOBATb YPOXKANHOCTb.
OAO «MNCC» BbinoONHAeT 3aKasbl M Mo
MEXAyHapoAHbIM  nporpammam.  baus-
KM K 3aBeplueHuio paboTbl Mo Npou3Boa-
CTBY KOCMMyeckmx annapatos AMOS 5
OIS U3PaunbCKOro onepatopa ChnyTHUKO-
Bovi cBsA3M Space Communication Ltd.,
TELKOM-3 ans uHAOHe3UMCKOM KomnaHum PT
Telekomunikasi Indonesia Tbk. A B 2010 r.
OAO «MCC» noanucano KOHTPAKT C KaHapd-
CKoW KomnaHuein MacDonald, Dettwiler and
Associates Ltd. Ha pa3paboTKy ¥ npous-
BoactBo KA Lybid, npegHasHayeHHoro ans
dhopmupoBaHua HauMoHaNbHOW CUCTEMbI
CMYTHUKOBON CBA3WM YKpawHbl. bnarogaps
peanusauny 3TMX NPoeKToB ByaeT monyye-
HO NETHOEe NnoATBepHJeHne pa3paboTaHHoO
cneynanucTamm npeanpusaTua nnathopmbl
«3Kcnpecc-1000», Ha OCHOBE KOTOPbIX U3r0-
TaBMIMBAITCA TPU 3TN CNYTHMKA, A TaKkKe KoC-
MUYecknin annapart «Aman-300K» no 3akasy
OAO «a3npom KocMu4ecKne cucTembl».

Ha 6a3e nepcnexTMBHON nnatdopmbl «IKC-
npecc-2000» B OAO «MCC» npoussoaat-
€A KOCMMYECKMe annapatbl HOBOFO Kiacca
«IKcnpecc-AM5», «Ikcnpecc-AM6» (3akas-
yuK — OIYMN «Kocmuyeckasn casby) U «Aman-
401» (3aKa3zumk — OAO «las3npom Kocmuye-
CKNE CUCTEMbIY).

[na Hac ocobeHHo BawHO, yto OAO «MNCC»
YAAETCA OpWEHTMPOBATb POCCUWCKUX MOTpe-
Guteneil Ha oteyecTBeHHyl0 nNpoaykuuio. Ote-
yecTBeHHble 3aKasumku cranu Gonee Tpe-
6oBarenbHbIMK, U 310 xopoluo. C ofHUM 13
HUX — OIMVMN «Kocmunyeckas ceasb» (MHKC) —
B MPOLLIOM rofly pelleTHEBCKas (Gupma noa-
nucana KOHTPAKT elWé Ha TpU CNyTHWKA
cBA3mn «IKcnpecc-AM8», «3Ikcnpecc-ATl» un
«3Kenpecc-AT2». C nx NomoLLblo TeneseLya-
Hue B Poccumn BbINAET Ha KAYecTBEHHO MHOM
YPOBEHb.

Mtoro B 2011 r. Mbl rapaHTMpOBaHHO Nna-
HUpYyeM MOAroTOBUTb K 3amnycky 21 Kocmu-
4YeCcKui annapar, 1 CyLlecTByeT BEPOATHOCTb



BbIBOZA Ha opbuTy ewlé 7 CryTHUKOB. 3any-
CKM HameyeHbl Ha KOHel, roaa, WX Temn u
CPOKU ONpPEeAEeNATCA TEXHONOTNYECKUMM
LMKIAMU KOCMOAPOMOB 1 BO3MOXHOCTAMM
paketocTpouTenei.

PA3SBUTUE: LUAT 3A LUATOM

Mpu co3panun cnytHukos OAO «MCC» wmc-
nonb3yeT camble nepefoBble AOCTUXEHUA
KaK OTEYEeCTBEHHOro, Tak W 3apybexHo-
ro npu6opoCTPOeHUs, aKTUBHO OCBauBaeT
HOBble TEeXHONOTUW: W3roTOBAEHWE COTO-
BbIX NaHenem, M3gennii 13 KOMMO3ULMUOH-
HbIX Matepuanos, KOHTYpPHbIX aHTeHH, CBY-
3NemMeHTOB M MHoroe apyroe. Kpome Toro,
pa3BuBas NPOW3BOACTBO, Halle npeanpu-
ATVe HenpepbIBHO yBENWYMBAET OO POC-
CUINCKOM 3NEKTPOHHOM KOMMNOHEHTHOW 6a3bl.
[nA Hac He ABNAETCA HOBbIM C/IOBO «HAHO-
TexHonorun»s — OAO «MNCC» ncnonb3yer mx
npu NPOM3BOACTBE CNYTHUKOB YXe nopsaaka
ABajuatu net.

Mbl npofonkaem CTPOWUTb HOBbIE U PEKOH-
CTpyvMpoBaTb  CyllecTBylolmMe NpoM3BOS-
CTBEHHble 00beKTbl. [TOMUMO TOrO 4TO Ha
3aBeplualoliem 3tane CTpoUTenbCTBa Haxo-
AATCA TPU HOBbIX KOpMyca, y Hac B MPOEK-
Te — BO3Be/leHUe eLLé TPEX LexoB. B TeyeHne
3Toro roga Gyzner BBEAEH B 3KCMAyaTauuio
KOpMyCc AnA W3roTOBNEHUA W WCNbITAHWUN
KpynHorabaputHbix  TpaHcdopmmupyembix
aHTeHH. C Hamu yxe BeayT MeperoBopbl
npeacraButeny EBponenckoro KOCMUYeCKo-
ro areHTCTBa, KOTOPble 3aWHTEPEeCcOBaHbl B
NpUoGPETEHNN aHTEHH AMAMETPOM 12 M K
6onblue. YHUKaNbHbINA KOPMYC Ans CO34aHuA
QHTEHH U aHTEHHO-(UAEPHbIX YCTPOMCTB OT-

CnyTHuk «Moxacc-K» B c6opourom uexe OAO «MCC»

KpblBaeT nepej npeanpuatvem xopolve
nepcneKTVBbI U MPOCTYXUT OTeYEeCTBEHHOMY
CMYTHUKOCTPOEHWIO HE OfIMH eCATOK NeT.
CrouT yaenutb ocoboe BHUMaHWe Npou3Boj-
CTBY @HTEHH C KOHTYPHOW AMarpamMmon Ha-
npasNeHHOCTU. [lo CMX NoOp Mbl NOKynanu 3Ty
OYeHb OPOryto NPoAyKLMio. Tenepb B Lienax
MMNOPTO3aMeLLeHna Hale npeanpuatve,
nepBbIM B CTpaHe, NPUCTynaeT K eé co3pja-
HWio. [lnA 3TOro NOCTPOeH HOBbIM KOpMyc,
UAET MOHTaX 060pya0BaHuA.

B OAO «MNCC» nocTpoeH COBpPEMEHHbI KOp-
nyc ranbBaHO-XMMWUYECKOTO Liexa, KOTOpblIii
06beanHUT NpaKTUYecku BCe NPOW3BOA-
CTBEHHbIE Y4aCTKW NpeanpuaTus, rae BeayT-
CA ranbBaHMYecKrMe N NaKoKpacouHble pa-
60Tbl.

B teyenune npownoro roga OAO «CC» npu-
obpeno cebiie 500 eauHWL NpPOW3BOA-
CTBEHHOTO W UCMbITaTeNbHOro 06opyaoBa-
HUA, B TOM uncie G6onee 30 COBPEMEHHbIX
CTaHKOB C YMC/I0BbIM MPOrpaMMHbIM ynpas-
neHviem. Ha 3tv uenv npeanpuaTMem notpa-
yeHo 6onee 300 MUANKUOHOB py6Gneit.
MoanucaHo pelleHne O CTpOUTENbCTBE B
2012 r. B OAO «MCC» HOBOro MOHTaxHO-
MCNbITaTeNbHOTO KOpnyca. 3TO MNO3BOAMUT
pasrpy3uTb 4acTb LEeXoB W cienatb Gonee
3cdekTuBHON paboTy ¢ 3apybexHbIMU 3a-
KasymKamu.

Y1o6bl CO3AaTb COBPEMEHHbIN CMYTHUK 3aB-
Tpa, HaAo BAOXUTb A€HbrM B MOAEPHM3aLMI0
NpPOU3BOACTBA CEroAHA. VI mbl GnaropapHsi
depepanbHOMY KOCMUYECKOMY areHTCTBy 3a
(rHaHCMpoBaHNe MPOEKTOB, KOTOpble, MO
CyTW, ONpeaensAtoT 3aBTPallHNI AeHb oTpac-
mn. OTmeyy, 4to 82 % nonyyeHHoN NpudbINK

AEROSPACE INDUSRTY

npeanpusTMe BKAaAbIBAeT B pa3BuTHE NpPoO-
M3BOACTBA: OCBOEHME HOBbIX TEXHONOTUMN,
npuobpeteHne obopynoBaHus, obydeHune
nepcoHana. Mpw 3tom 6narogaps MoaepHu-
3auuun 3a NocieaHne HeCKoNbKO NeT 06bEM
BbIpabOTKM Ha OAHOTO COTPYAHMKA npea-
npuATMA yBeAMYMncs B 6,5 pasa.

B 2009 r. Ha 6a3e OAO «MCC» cchopmupo-
BaHa WHTerpupoBaHHas CTPYKTypa, B CO-
CTaB KOTOPOW BOWAM elwé 9 POCCUIACKMX
npeanpusaTuit. Takum obpasom, o6Lwas unc-
JIEHHOCTb €€ nmepcoHana CoCTaBAfET OKONO
13 000 yenosek. K HactosAwemy mMomeHTy
MPUHATO peLleHne 0 AanbHeNLEeM yBenye-
HUW COCTaBa Y4aCTHUKOB MHTErPUMPOBAHHOM
CTPYKTYpbl. B cKopom BpemeHu B eé cocTaB
Bonayt ®MYM «HNO umenn C. A. JlaBoYKu-
Ha» (Xumkn), OIYM OKB «daken» (KanuHuH-
rpag) v ewe pag npeanpuaTui.

NMPO®ECCUOHAJNIN3M -
OYHAAMEHT POCTA

bnarogapa npoBoavMON KaapoBOM NOAUTU-
ke OAO «MCC» perynapHo NONoOMHAETCA MO-
nofbiMK cneuuanuctamm U pabounmn. Tak,
3a npoweawne Yetbipe roga Haw Konnek-
TWB NOMOJIOAEN Ha NONTOpa roAa, U CPeaHUn
BO3pacT pabOTHNKOB NpeanpuUATUSA COCTaBMN
OKONO 44 net. [Ina Konnektnea u3 7500 ye-
NIOBEK — NoKa3aTesb 04eHb BeCoMbIv. KoHey-
HO, B TAKOMN BbICOKOTEXHO/IOTMYHOW OTpacau,
KaK CNYTHUKOCTPOEHME, BAXEH OMbIT — XO-
poluunii cneumanuct, Oyab TO TEXHONOT, KOH-
CTPYKTOp MAM  cnecapb, BOCMUTbIBAETCA
rogamu. ns Toro ytobbl B rpagylume aecs-
TUNeTMs 6bl10 KOMy pa3BKBaTb OTEYECTBEH-
HY0 KOCMOHABTUKY, Mbl [O/MKHbI 06 3TOM

OAO «/CC» perynAapHo NonoaHAeTCA MONOALIMU CrieuuanmucTamm
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ABNALMNOHHO-KOCMUYECKAA NMPOMbBILWLJTIEHHOCTb

SnekTpopaaunoucnbitanua KA TELKOM-3

no3aboTuTbcs CeroaHs. Y Hac ecTb BO3MOMHOCTb NpuUBAeKaTb He
NPOCTO HOBbIE KaApbl, @ TANAHTANBBIX I0AEN, HALeNEHHbIX HA Nep-
cnekTuBy, Ha pa3sutne. OAO «CC» aKTMBHO COTpPYAHMYAET C BbIC-
Wwumm yuebHbIMU 3aBefeHnAMU. HayKoEMKoe Npon3BoACTBO Tpeby-
eT BblCOKONpoeccnoHanbHbIX CNELNancToB U COOTBETCTBYIOLL e
opraHu3auun. Ha Halwem npeanpuaTum TpyaAaTca okono 50 KaHau-
[1aTOB U JOKTOPOB HayK, 110 YyenoBek 6e3 oTpbiBa OT NPOU3BOACTBA
yyatcs B acnupanTtype. Y Hac pabortatoT 8 6a30Bbix Kadheap u hu-
nnanoB Kadeap Beaywmx By3oB KpacHospcka. AKTUBHO UCMONb3Y-
eTcs MexaHu3m uenesoro Habopa. B HacTosllee Bpems 0Ko/o 400
monofbIx Nofiel yuatca no HanpaeneHmam OAO «MCC» Ha GlomkeT-
HbIX MeCTax B Jly4LKX By3ax CTpaHbl, B TOM Yncne B Mockee, CaHKT-
Netepbypre, KasaHu, Tomcke.

MHOro BHMMaHMA Ha NpeanpuUATUM YAENAETCA KOHKypcam npodec-
CMOHaNbHOTO MacTepCcTBa — 3TO CTUMYIMPYET POCT HAaLWMX COTPYAHU-
KoB. OulylieHne BOCTpebOoBaHHOCTM NO3BOAET UM MOJIHEE PACKPbITH
CBOV MoOTeHUMan, OHW MpeanaralT HoBble Pa3paboTku, KoTopble
3aTem 3alMLLAloTCA NaTeHTOM, BHEAPAIOTCA B NPOM3BOACTBO.
KoHe4yHo, cBOMMM pe3ynbTaTaMi Mbl BO MHOTOM 0653aHbl HalUM
napTtHEpam no Koonepauuu u 3apybexHbiM naptHépam. Bbonee
15 feT Mbl YCMELWHO COTPYyAHMYAaeM C (paHLy3CKON KOMMaHuen
Thales Alenia Space.

CeropHs onbiT OAO «/CC» B 06nacTi NoAroTOBKM NepcoHana uHrepe-
CeH He TO/IbKO POCCUINCKUM KONNeram, Ho 1 3apybexHbiM NapTHEpam
¥ 3aKa3umMKam. Mbl feknapupyem, 4To rotoBbl 06y4uThL cneuuany-
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Mpeactasutenn komnaHum TELKOM (MHaoHe3nsA) - cnywaTtenn cneynanbHbIX
KypcoB OAO «1CC»

CTOB Te€X MHOCTPAHHbIX ONepaTopoB, KOTOPble NMOKYNalT y HAac CnyT-
HUK, yNPaBNEHNIO 3TUM KOCMUYECKMM annapaTtom. EctecTBeHHo, YTo
OHM HE MOTYT MO KaaoMy He3HauuTe/lbHOMY BOMpocy o6paliatbca B
KOMMaHW-Npou3BoauTeb. IHoraa 3To HEBO3MOXKHO, MHOTAA J0PO-
ro, @ UHOTAa 1 ONAaCHO: HYXHa HeMeaNleHHaa peaKkLuus, ecau YTo-To
NPOUCXOANT CO CNYTHUKOM. T03TOMY 3HaHWSI KOMNAHUK-ONepaTopa
o4yeHb BaxHbl. B cBA3M ¢ 3Tum OAO «MNCC» no ycnoBMAM KOHTPaKTa
Ha co3pjaHue nHaoHe3nmnckoro cnytHuka TELKOM-3 BnepBblie opra-
HW30BaNO MHTEpPHATYpy ANA nNpefcTaBuTeNnen 3akasumka. C Havyana
2010 r. cneunanuctsl n3 MiHaoHe3un npoxmBatoT B XenesHoropcke
1 ABNAIOTCA CNYWIATENAMM CMELManbHbIX KYPCOB NO YCTPOICTBY M 06-
Cny¥umBaHuio 6yayLLero KOCMUYECKOro annapara. 310 No3BOANUT UM B
AanbHelwem npaBuibHO paboTatb CO CMYTHUKOM, NOHUMasn paboTy
€ro OCHOBHbIX MOACUCTEM W NIOTUKY PYHKLMOHUPOBAHMS.

Lenb pabotbl OAO «MCC» — co3aaHue TeXHUMYECKU COBepLUeHHO-
ro NPoAyKTa C MaKCMManbHON HafAEXHOCTbIO U BpemeHem paboTbl
Ha opbuTe. NHTepec 3aKa3uyMKOB K Hallen NPOAYKUMM MOKa3biBa-
€T, YTO Mbl CNPaBASEMCS C 3TOW 3afaden. W 310, KOHEYHO, fAET UM-
nyNbC AanbHENWeMy COBEPLUEHCTBOBAHNIO. Mbl yBEPEHHO CMOTPUM
B 6yayuiee. Certyac npeanpuATAE yY4acTBYET B HECKONbKMUX MEXAYHA-
POAHbIX TEeHAEPax C XOPOLWNMM WaHcaMmn Ha ycnex. B 1o e Bpems,
yBenuumeas fono Poccum B co3paHnmM COBCTBEHHOW 3/1EKTPOHHOM
KomnoHeHTHON 6a3bl, OAO «MCC» no3sonser obecneynts B 60sb-
el CTeNeHN TEXHONOrMYECKy0 He3aBUCUMOCTb CTpaHbl B o6nactu
CMYTHUKOCTPOEHMA.

DS paname e B Debornen s palar
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AEROSPACE INDUSRTY

CUSTOMER INTEREST IN OUR PRODUCTS
IS INDICATIVE OF OUR SUCCESSFUL PERFORMANCE

The dynamic development of the Reshetnev Company
is traced in various aspects of the company’s activi-
ty. ISS-Reshetnev’s backlog is on the increase. The enter-
prise is upgrading its technological base, expanding the
production facilities, taking on new employees and imple-
menting more innovative projects. These achievements,
however, are not accidental. They are the result of hard,
painstaking work of a large team and effective workflow
management.

PROJECTS AND CUSTOMERS

The Reshetnev Company is a government contractor im-
plementing strategic initiatives, including defense orders,
the federal space program for 2006-2015 and the feder-
al target program “Global navigation system”. These pro-
grams are currently being reconsidered and extended
until 2020. The Reshetnev Company is present in all the
programs and has a long order book. Owing to the high-
level research initiatives and modern production facilities
ISS-Reshetnev stands in one line with the world’s best sat-
ellite manufacturing companies, which is proved by the
company’s active participation in international programs.
The company’s sales volume in 2010 was 16.7 billion rou-
bles.1SS-built satellites make up 2/3 of the Russian orbital
constellation. The company is a prime contractor for the
design and manufacture of the GLONASS space-based
segment. Our next-generation satellite Glonass-K was
successfully launched in late February this year. Still, we
have another 5 navigation safellites scheduled for launch
in 2011. The company is ready to meet this target.
Starting from 2013, Glonass-M satellites will be gradual-
ly replaced by Glonass-K spacecraft. By the way, the first
Glonass satellites exceeded their planned three-year life-
times and, in fact, operated successfully for 5 years. In any
case, all the operational satellites will continue their mis-
sions as long as they are designed fo; as for the ageing sat-
ellites, they will remain as reserves.

In the future, the GLONASS system will be replenished by
Glonass-KM satellites with greater technical capabilities.
Within the scope of the federal space program we contin-
ue to build the multifunctional personal communications
system GONETS-D1M. Now we are developing the new
satellite Gonets-M1. The Loutch-5A and Loutch-5B satel-
lites are scheduled for launch in 2011. We also plan to re-
plenish Russia’s highly elliptical satellite constellation by
replacing the legendary Molnia spacecraft.

Last year we signed a contract with the Russian Minis-
fry of Agriculture for the manufacture of three Cosmos-
CX safellites infended for monitoring agricultural lands
over the Russian tferritory. Design solutions offered for
the Cosmos-CX program will enable collection of high-
resolution satellite image data. The new satellites will pro-
vide a platform for Earth observations to enable forecasts
of crop yield as well as predict droughts, floods and other
natural phenomena that might cause damage to the na-
tional agricultural complex.

ISS-Reshetnev is also engaged in international pro-
grams. At present, the company is completing two satel-
lite projects: the AMOS-5 satellite for the Israeli satellite
operator Space-Communication Ltd. and the TELCOM-3
spacecraft for the Indonesian satellite service provider
PT Telekomunikasi Indonesia Tbk. In 2010 ISS-Reshet-
nev signed a contract with the Canadian company Mac-
Donald, Dettwiler and Associates Corporation for the
development and manufacture of the Lybid satellite in-
tended for the national communications satellite system
of Ukraine. The implementation of these programs will
allow ISS-Reshetnev to receive a flight-proven status for
its Express-1000 satellite platform, which, apart from
the above-mentioned satellites is also the base of the Ya-
mal-300K spacecraft being built for Gazprom Space Sys-
tems. The new class of Express satellites, i.e. Express-AM5

and Express-AM6 being manufactured for RSCC as well
as the Yamal-401 spacecraft ordered by Gazprom Space
Systems are based on the advanced Express-2000 plat-
form.

It is very important for us that 1ISS-Reshetnev can turn
Russian customers’ attention fo domestic products. Rus-
sian customers are getting more and more demanding
and that is good. Last year one of them, RSCC, awarded
a contract to ISS-Reshetnev for the manufacture of three
satellites: Express-AM8, Express-AT1 and Express-AT2.
These satellites will bring television broadcasting in Rus-
sia fo a qualitatively new level.

All'in all, we plan to prepare 21 satellites for launch in
2011, with a possibility of delivering another 7 spacecraft
into orbit. All the launches are scheduled for the end of the
year; satellite launch dates are determined by the techno-
logical cycles of spaceports and the capabilities of rocket
manufacturers.

DEVELOPMENT: STEP BY STEP

In satellite manufacturing the Reshetnev Company uses
the latest technology and instrumentation both of domes-
tic and foreign origin. The entferprise is actively imple-
menting new techniques and methods of manufacturing
honeycomb panels, shaped antennas, UHF elements, de-
vices made of composite materials and many others. Be-
sides, the company is constantly increasing the share of
the Russian electronic component base. The term “nano-
technology” is not new for us; ISS-Reshetnev has applied
nanotechnology for almost 20 years.

We continue fo build new production areas and recon-
struct the existing facilities. At the moment, three new
buildings are nearing completion, with three more work-
shops being designed. The facility for manufacturing and
testing large-sized foldable antennas will be phased in this
year. The ESA is showing an interest in our 12-mefer an-
tennas, talks have been already initiated. The unique fa-
cility for the manufacture of antennas and antenna-feed-
er devices opens for us good prospects and will serve the
Russian satellite manufacturing industry for more than
one decade.

Itisimportant to mention the production of contour-beam
antennas. Until now we have been buying these very ex-
pensive products from abroad. Now our company is pio-
neering their production. To this end, we have built a new
facility and at the moment are assembling the equipment.
The Reshetnev Company has recently put up a galvaniz-
ing workshop to combine electroplating and varnish-and-
paint operations in one place.

During the past year ISS-Reshetnev procured 500 items
of manufacturing and test equipment, including 30 nu-
merically controlled machines. The company’s expendi-
fure on equipment in 2010 amounted to over 300 million
roubles. A decision has been made to build a new satellite
infegration facility in 2012 so as to lessen the burden of
some workshops and make work with customers more
effective. In order to make a modern safellite tomorrow,
we must invest money in the modernization of produc-
tion today. We do appreciate the Federal Space Agency's
support in project financing which in fact determines fo-
morrow of the whole industry. | must say that 82% of our
earned profit is invested in production (new technologies,
equipment, personnel fraining). Owing to the ongoing
modernization total sales per worker at ISS-Reshetnev
have increased 6.5 times in the last few years.

In 2009 Reshetnev Information Satellite Systems com-
pleted business integration to form a large integrat-
ed company from 9 Russian space enterprises. Thus, at
present the total number of ISS-Reshetnev's employees is
about 13 thousand people. In accordance with the recent-
ly approved resolution, the integration process will con-
finue. In the nearest future more companies will join the

Reshetnev Group. Among these are Lavochkin Produc-
tion Association (Khimki), the design bureau Fakel (Kalin-
ingrad) and some others.

PROFESSIONALISM AS THE BASIS FOR GROWTH
In accordance with the existing personnel policy the
Reshetnev Company regularly recruits young specialists
and workers. Thus, in the last 4 years the average age of
our employees has decreased by 1.5 years to 44 years.
This is very illustrative for an enterprise employing 7.5
thousand people. It is clear that work experience is impor-
tant for a high-tech industry like satellite manufacturing.
It takes years to train a good specialist no matter whether
heis a designer or a fitter. We should think today to ensure
the future of Russian cosmonautics tomorrow.

We have an opportunity fo attract and retain talented and
result-oriented people. The Reshetnev Company cooper-
ates actively with a number of higher educational estab-
lishments. Science-infensive production requires highly-
qualified employees and professional management. Our
company employs more than 50 candidates and doctors
of science, 110 staff members are doing postgraduate re-
search. A number of branch faculties and departments
have been opened at 1SS-Reshetnev by Krasnoyarsk’s
leading universities. In addition, we implement target stu-
dent intake programs. At present over 400 young people
are studying disciplines related to ISS-Reshetnev's activi-
ties at Russia's best universities in Moscow, Saint Peters-
burg, Kazan and Tomsk.

The company pays a lot of attention fo professional skill
competitions that stimulate employees’ growth and devel-
opment. The feeling of being needed allows our employ-
ees to fully unlock their potential. As a result they offer
new design solutions which later get protected by patent
and accepted in production.

It goes without saying that we owe much of our success to
our Russian and foreign partners. We have forged strong
partnership relations with the French company Thales
Alenia Space. We have been co-operating successfully for
almost 15 years.

Today 1SS-Reshetnev's experience in personnel training
is interesting not only for our Russian colleagues, but also
for foreign customers. We declare our readiness to pro-
vide training in safellite control to staff members of for-
eign safellite operators who want to buy our satellite. It is
obvious that they can not go fo the satellite manufactur-
er every fime the need arises. Sometimes it is impossible;
sometimes it is expensive; sometimes it can be dangerous
- in case of satellite malfunction you need to react imme-
diately. That is why for a satellite operator knowledge is
an important factor. In this regard, within the TELKOM-3
satellite project being implemented by ISS-Reshetnev for
the Indonesian satellite operator PT Telekomunikasi Indo-
nesia Tbk, the Reshetnev Company has organized an in-
ternship program for the customer’s representatives. The
Indonesian delegation has been frained in Zheleznogorsk
since early 2010. The fraining course provides knowl-
edge on the TELCOM-3 satellite design and control, which
will allow the Indonesian specialists fo operate the satel-
lite in the most effective way and better understand the
function of all the satellite subsystems.

The aim of the company’s activity is to create technically
perfect products with maximum reliability and lifetimes.
Customers' interest in our products shows that we meet
this challenge successfully, which gives us impetus for fur-
ther improvement. We look confidently into the future.
Today the company is participating in several internation-
al bidding processes. Our chances of success are good.
At the same time, by increasing the share of the Russian
electronic component base 1SS-Reshetnev ensures the
country a greater technological independence in satellite
manufacturing.
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- Hapexpa BaneHtuHoBHa, Pocob6o-
pOHMOCTaBKa npuctynuia K pab6ore
4yyTb Gonee roga Hasapn. Pacckaxure,
KakaAa pa6ota 6buia npoBefeHa AnA
TOro, 4To6blI AreHTCTBO CMOI/I0 NPUCTY-
NUTb K pa3MeLLEeHUI0 rocyAapCTBEHHO-
ro o6opoHHoro 3aka3a Ha 2011 roa B
TaKue KOpOTKue Cpoku?

— HanomHio, 4to AreHTcTBO Brepsble 6bi10
co3faHo B 2007 roay, HO UMEHHO 3a nocneg-
HWii rog, 6narofaps aKTMBHOM no3uuum Mu-
HUCTpa 060POHbI, B 0becneyeHnn aesaTesb-
HOCTU BEJOMCTBA COBEPLLIEH NPOPBIB.
ByKBanbHO 3a HECKO/NbKO MmecsileB Obinn
peleHbl KafpoBble M OpraHU3aluoHHble
BOMpPOCHI.

Ha cerogHAawHUit geHb B PocobopoHno-
ctaBke cdhopmupoBaHa npodeccroHanb-
Has KomaHaa, npoluejlwas obydyeHue no
nporpaMmmam roc3akymnok B Beaylux yyeo-
HbIX 3aBeAeHusx CTpaHbl, paspaboraHa
BHYTPEHHsAA HOpMaTMBHas npasoBas 6asa,
4YeTKO pernameHTUpyrowas B3auMope-
CTBME €€ CTPYKTYPHbIX NOApPasaeneHunin npu
pasmeleHn rocyaapcTBeHHOro 060poH-
HOro 3akKasa.

3aK/loyeHbl  MEXBELOMCTBEHHble  CO-
rnaweHuns, pernameHTMpytoluime BoMnpo-
Cbl B3aUMOJENCTBUA C TFOCYAAPCTBEHHbI-
MU 3aKa3yvKamu, B MHTEpecax KOTOPbIX
Poco6opoHnocTaBka npoBOAUT MpoLeay-
pbl no pasmeuieHuio 03, a 3T0 He ToNb-
Ko MunHo6opoHbI Poccuu, HO 1 Takue cuo-
Bble CTPYKTYpbl, Kak MYC, MBJ, ®CB, ®CO,
®CKH, ®CUNH Poccuum.

Co3aaH oduumManbHbIA CaiT, HA KOTOPOM B
MOMHOM Mepe oTpaXeHa AeATenbHoCTb Poc-
060pOHMNOCTaBKY.

Bo n3bexaHne BO3MOXHbIX PUCKOB HEBbI-
NOMHEHMUA OpraHM3aunAMU-UCNONHUTE-
NAMU CBOMX 065A3aTeNbCTB N0 UHULMATH-
Be AreHTCTBa 3aK/t04atTCa COrialleHus
06 WHbOPMaUMOHHOM B3aUMOAENCTBUN
¢ denepanbHbIMU  OpraHamu  UCNOAHWU-
TENbHON BNacTu.

-0paHoOM M3 BaXXHeNIMX 3aA4a4, NOCTaB-
JIeHHbIX nepej AreHTCTBOM, ABNAAETCA
3¢ ¢dekTMBHOE pacxopoBaHue Gioa-
}eTHbIx cpeacTB. Kakue geiictBuA Bbl
npeagnpuHuMaeTe pAJA BbiMNOJIHEHUA
nocraBJjieHHOM 3aaauun?

— Xouy cpasy OTMETUTb, YTO peyb WUAET He
npocto 06 3PhEeKTUBHOM MCMNONb30BAHNUM
GI0KETHBIX CPEACTB, @ O NONYYEHUN MAKCK-
ManbHO KayeCTBEHHON, HAAEXHON 1 coBpe-
MEHHOM NPOoAYKLUN.

Mo3TOMy OAHO M3 OCHOBHbIX HanpaBNeHWN
Halei paboTbl — TWATeNbHbIA aHanu3 Ao-
KyMeHTauuMn o Toprax, npeacTaBleHHon ans
pa3melleHns 3aKa3yMKaMu, Ha npeamer
BbIfIBNEHWS HapyLeHWn AeNCTBYOLLEro 3a-
KOHOJATeNbCTBA, B TOM YMCNE CBA3AHHbIX C
OrpaH1YeHrem Kpyra y4yacTHUKOB, T. K. 06e-
cneyeHne A0GPOCOBECTHOM KOHKYpeHLUm
aBnsetcs 3anorom 3chdeKTMBHOroO pasme-
LLleHMA rocyaapCTBEHHbIX 3aKa30B.

B xoge pasmeuieHns N03-2011 PocobopoH-
NOCTaBKOW paccmMoTpeHo 187 matepuanos o
Toprax. [1o pe3ynbTaTam NpoBeAEHHOr0 aHa-
nu3a B 61 % cnyvyaes yCTaHOBNEHbI HapyLLe-
HUA: 3aBbllieHne (3aHVKeHne) HayanbHoW
(MaKcMManbHoO) LieHbl KOHTPAKTa, YCTaHoB-
NneHne GUKTUBHBIX TeXHUYecKux TpeboBsa-
HW, a TaKXe 3aBblleHWEe NNLEH3NOHHbIX
Tpe6oBaHuil, nNpegocTaBieHe onpeaenéH-
HbIM NPEeAnPUATUAM NPEUMYLLECTB NYTEM
CYWEHUA TEXHUYECKUX TPeBOBaHUI K 3aKy-
naemoi NpoayKumun. NMomMmnmMo yKasaHHbIX, K
TaKUM HapylweHuAM cnepyeT oTHecTu dop-
MUpOBaHMe TEXHUYECKMX TpeboBaHwii, npes-
nonaratowmx NOCTaBKy NPOAYKUUM TONbKO
OJJHUM NMOCTABLYMKOM; CChIIKM Ha TOBapHble
3HaKM 6e3 yKa3aHus BO3MOXHOCTM NOCTaBKM
JKBMBANEHTa 3aKynaemoro ToBapa.
HayanbHas (MakcMmanbHas) LEeHa KOH-
TPaKTa Ha MOCTAaBKY NPOAYKLUUM B pamKax
rocyfapcTBeHHOro  06GOPOHHOrO  3akasa
onpeaensieTcs HenocpencTBEHHbIMU TOCy-
AApCTBEHHbIMU 3aKa3unKkamu — depepanb-
HbIMW OpraHammn UCNONHUTENBHON BNACTU.
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NOCTABKW AJ1A OBOPOHDI -
IPPEKTUBHOCTb 3A PA3YMHbIE [JEHBIM

B mae 2010 roga ykasom lMpe3unaeHTta PP 6bino yTeepxaeHo Mono-
¥eHune o PegepanbHOM areHTCTBE MO NOCTaBKaM BOOPYXKEHUSA, BO-
€HHOW, cneLuanbHOM TEXHUKK U MaTepuanbHbix cpeacts (Pocobo-
POHMOCTaBKe), a e B AHBape 2011 roga AreHTcTBO NPUCTYNNO K
NpoBefeHNto NpoLieayp no pasmetieHuio Nlocoboporsakasa (M03)
Ans Hyxa MuHuctepctBa 060poHbl Poccum, a Takke APYrmx CUNOBbIX
BeIoMCTB. [loaBeCTV NepBbie UTOMV 1 NOAENUTLCA NAaHaMM Ha byay-
Lee Mbl nonpocunn pykosoautena AreHtctea Hagexay CMHUKOBY.

HecmoTps Ha To yTo (yHKUUsA LeHoobpa-
30BaHWA KaK TaKOBas Ha HaC He BO3/OMe-
Ha, PocobopoHNnoCcTaBKa NPoBOANT aHanus
060CHOBAHHOCTM YCTAHOBNEHWUS Hayanb-
HOM (MaKCMManbHOI) LEeHbl KOHTPaKTa, a
C Y4ETOM HeaBHUX M3MEHEHW B 3aKoHe
N2 94-03, npoBepKy COOTBETCTBUSA 3aKOHO-
natenbcTBy 060CHOBaHUA HadanbHoW (Mak-
CVMaNbHOM) LieHbl KOHTPaKTa, BKAOYaemo-
ro B COCTaB JOKYMEHTaLWUW O TOprax.
HeobxoanmocTb Takoi paboTbl 0bycnoBne-
Ha Tem, 4To pa3melleHue 3aKa3oB Mo 3a-
BbIWEHHbIM HaYanbHbIM (MaKCUManbHbIM)
LleHam npuBoANT K He3adheKTBHOMY pac-
XO[0BaHMIO CpeacTs GlopKera, a yCTaHOB-
NleHNe M3HayanbHO 3aHWMKEHHOW  LEeHbl
ABNAETCS OAHOW M3 OCHOBHbIX MPUYMH HECO-
CTOSIBLUNXCS TOPrOB.

- AreHTCTBOM BblpaﬁOTaH MexaHU3M,
KOTOprIZ No3BOJIAET KOHTpoOJInpoBaTb

ueHoob6pa3zoBaHue?

— [le/AcTBUTENbHO, MEXaHM3M CO3AaH.
OH BKYaeT paboTy no cneaywwmum Ha-
npaBneHusMm:

e c60p 1 aHanM3 MHbOPMaLUM N3 OTKPITbIX
MCTOYHUKOB C Li€/bio NPOBEAEeHUsA OLEHKM
COOTBETCTBUA HaYanbHOMN (MaKCMManbHOM)
LleHbl KOHTPaKTa Npu pasmeLieHnn rocy-
AapCTBeHHOro 060POHHOTO 3aKasa, onpe-
OENEHHOM  MHMLMATOPOM  pasmellleHns
3aKasza, YPOBHIO LEH, CIOXMBLUMXCA HA
pbIHKe COOTBETCTBYIOLWEM NpoayKumn (Npu
HaNMYMM Ha pbiHKe ToBapoB, pabor, ycayr
TaKNX NPEANOKEHWIA);

® aHanu3 CBEAEHMWI O LieHax paHee 3aKnio-
YEHHbIX TFOCYAAPCTBEHHBIX KOHTPAKTOB
Ha MOCTaBKY TOM MW MHOK NpoayKuum (c
YYETOM fiaTbl 3aKN0YEHMA, CPOKOB UCNOJ-
HEHUs, YCNOBUIN KOHTPAKTOB);

® 1CMONb30BaHWE  PACYETHBIX  METOLO0B
onpeaeneHns HadyanbHon (MaKcMmanb-
HOW) LeHbl KOHTPaKTa, B TOM 4Yucie npu
OTCYTCTBUM COOTBETCTBYIOLIMX L|€HOBBIX
NpeLnoXeHUA Ha PbIHKeE.



B cnyyae BbIABNEHMA CYLLECTBEHHbIX OTK/IO-
HEeHWI LieHbl, yCTAHOBIEHHON MHULMATOPOM
pasmelleHns 3aKkasa, OT YPOBHS LieH, onpe-
nenéHHoro PocobopoHnoctaBKoi, B aapec
HenocpeaCcTBEeHHbIX 3aKa34yMKOB Hanpas-
NAOTCA PEKOMEHAALMUMU NO UBMEHEHUIO Ha-
YanbHoM (MaKCMManbHOM) LeHbl KOHTPAKTa.
Ocobblii pe3ynbtat HaMmu AOCTUTHYT MO CO-
BMECTHbIM Topram. PaKTuyecku, Brnepsble
TOpru NpoBeAeHbl ¢ GOPMUPOBAHUEM eau-
HOro N10Ta U eNHON LieHbl 33 eANHULYY NpPo-
AYKUUK. B pesynbrate nonyyeHo ABOMHOE
CHUXEHME LeH: 2,4 MH py6. 6bi10 CHUXe-
HO elWeé Ha cTagun HOpMUPOBAHNA COBME-
LWEHHbIX JIOTOB NYTEM YCTaHOBNEHUA eau-
HoV 6a30BOi LiEHbl 3@ eAVHULY NPOAYKLUN
nelue 7,7 MIH HenocpeACcTBEHHO Ha CTaaun
TOpros.

- CKaXuTe, C KAKUMU OCHOBHbIMU Ha-
PYWEHUAMU CO CTOPOHbI Y4aCTHUKOB
pasMeuweHna N03-2011 cronkHynach
Poco6opoHnocTtaBKka?

— AHanusupys noctynatwouime B Pocobo-
POHMOCTaBKY 3aABKU, Haf0 06paTUTh BHU-
MaHWe Ha Te HeCOOTBETCTBUA 3aABOK U
HapylweHna, AONYLEeHHble Y4acTHUKamu
TOProB, KOTOpble BbIABAATCA YneHamu
AYKLUMOHHbBIX KOMUCCUW B XOf e NpoLeaypbl
ux paccmotpeHus. K Hum otHocAaTca, BO-
nepBbIX, OTCYTCTBME KOHKPETHbIX MOKa3a-
Tenen ToBapa B 3asnBKe, korga TpeboBaHue
06 WX yKasaHWW yCTaHOBNEHO [JOKYMEHTa-
el 06 ayKLuMoHe; BO-BTOPbIX, HECOOTBET-
CTBME TEXHUYECKUX XapaKTepucTuK ToBapa
Tem, KOTOpble COAEepaTCA B AOKYMeHTa-
uum.

Yawe Bcero nofoGHble ynyuleHus ABAA-
l0TCA cnefctBMem GopmanbHOro Moaxoaa
Yy4aCTHUKOB pa3melleHns 3aKasa K Moaro-
TOBKE 3aABKM Ha y4yacTue B TOprax u seayt
K OTKa3y B JOMYCKe K y4aCTUI0 B OTKPbLITOM
AYKUMOHe B 3NIeKTPOHHOW hopMme.

BmecTte ¢ Tem oTMeuy, 4TO Ha 3Tane noga-
4M 3aABKM YYaCTHWKM pa3melleHusa 3aKa-
332 aKTMBHO MONb3YyIOTCA CBOMM NPaBOM
HanpasWTb 3aNpOC Ha pasbACHeHWe Nono-
EHWIN AOKYMEHTaLNM O Toprax.

Ha Haw B3rnsaz, npepocTaBneHHble Hamu
y4yaCTHMKaMm pa3meLleHns 3aKa3a pasbacHe-
HWA NONOXEHUN AOKYMEHTaLMN BO MHOrOM
cnoco6cTBoBanu noctynneHuio 6onee Kave-
CTBEHHO MOArOTOBNEHHbIX 3afBOK Ha yda-
CTVe B TOprax 1 npefoTBPaLLeHNI0 BO3HUK-
HOBEHWA OCHOBAHUI AN1A NX OTKNOHEHMA.

- WUtak, ¢pupma npowna Bce noaroro-
BUTeJibHbIe 3Tanbl KTOpPram, Bbiurpana
MX, a NOTOM OKa3ajacb HecoCToATeNb-
Hoi. Ectb nu y PocoGopoHnocTaBku
BO3MOXHOCTb MpoBepuTb AobGpoco-
BECTHOCTb Y4aCTHMKOB TOpros?

— 3aKoH N294-03 onpepenser obssarens-
Hble TpebOBaHMA K yyacTHUKaM pasmelye-
HWA 3aKasa, a TaKe NnpeaycmMoTpeHa BO3-
MOXHOCTb YCTaHOB/NEHUA 3aKa3unKoM psaa
LONONHUTENbHbLIX TPe6OBAHMM K y4aCTHUKAM
npu pasmelleHnn OTAENbHbIX KaTeropuii 3a-
Ka3oB, BBeAEHO MOHATME AOCTOBEPHOCTU
npefocTaBAAeMbIX y4aCTHUKAMM pasmelle-
HWA 3aKa3a CBeAEHUN.

HecmoTps Ha TO 4TO 3aKOHOM NpegocTaBe-
HO NpaBO NPOBEPKM Y4aCTHNKOB Ha COOTBET-
cTBMe o6s3aTeNbHbiM TPe6oBaHUAM NyTEM
HanpasneHWs 3anpocoB B COOTBETCTBYIO-
LWue opraHbl U opraHu3auuu, NOAHOMOYUA
no NpoBepKe [OCTOBEPHOCTW MHbIX CBeje-
HWIA, NpefoCTaBNfEMbIX Y4aCTHUKOM pas-
MelleHMA 3aKasa, a TaKxe Ha COOTBETCTBME
YYaCTHUKOB AONONHUTENbHBIM TpeboBaHM-
AIM, B 3aKOHe He 3aKperneHbl.

€Hbl Ha NPOAYKLMNIO
060pOHHO-
NPOMbILLIEHHOTO
KOMMMJIeKca JOMKHbI ObITb
MOHATHbI U MPO3PaYHbl.

Bcneacteme 3Toro, Ha npaktuke daktuye-
CKW He MpMMEeHMMbl HOpPMbl MOCTaHOBIe-
Hua MMpasutenbctea P® N2 813, nossons-
olwmMe nNpy pasmeLlleHnn 3aKasa Ana Hyxa
060pOoHbI CTPaHbl M 6e30MnacHOCTM rocyaap-
CTBa 3aKas3uyuMKy ycTaHaBAUBATb AOMONHU-
TeNbHble Tpe6OBaHUA K y4acTHUKAM, Takue
KaK: Hanu4yme COOTBETCTBYIOLMX NPOU3BOA-
CTBEHHbIX MOLLHOCTEN, TEXHONOTMYECKOTO
obopyaoBaHua, QUHAHCOBLIX U TPYAOBbLIX
pecypcoB Ans nNpou3BoACTBa TOBapoOB, Bbl-
nonHeHust paboT W OKasaHws ycayr, ABASIO-
L MXCA NpeamMeToMm 3aKasa.

MpeacTtaBnsetcs LenecoobpasHbiM, Kak M-
HUMYM, 3aKpenuTb 3aKOHOAATe/IbHO He TOJb-
KO BCe HEOb6XOAMMble A1s KAayeCTBeHHOro
aHanM3a feATeNbHOCTM NOTeHLMANbHbIX MNO-
CTaBLLMKOB NpaBa 3aKa3unka, ynoaHOMOYEH-
HOro opraHa no npoBepKe y4acCTHUKOB pas-
MelLlleHns 3aKasa, HO 1 KOppecnoHANpoBaTh
006513aHHOCTb COOTBETCTBYIOLVMM OpraHam u
opraHvM3auuam MpefocTaBAATb 3aKa3uuKy
Tpebyemble CBeAEHNS.

TaKk, Hanpumep, B HanoOroBOM 3aKOHOAA-
TenbCTBe CNefyer npeaycmotperb 06s3aH-
HOCTb HaNIOroBbIX OpraHoB MNpeAocTas-
NATb 3aKa3uyuKy cBeaeHus o b6anaHcoBol
CTOMMOCTU aKTUMBOB Yy4YacCTHUMKa pasmelle-
HUA 3aKa3a, KoTopble HeobXoAuMMbl Ans
NPOBEPKM COOTBETCTBUA 0b6s3aTeNbHOMY
TpeboBaHUo 06 OTCYTCTBUM 3aJ0/MKEHHO-
CTW MO HAYMCNEHHbIM Hanoram, cbopam u

STRATEGY

MHbIM 06s3aTenbHbIM Naatexam, Npesbl-
watouien 25% 6anaHcoBON CTOMMOCTU aK-
TWBOB Y4YacCTHWKA, a TaKKe UHble CBeAeHMs,
HeobXoAMMbIe AN MPOBEPKU YYaCTHUKOB
pa3MelleHns 3aKasa Ha COOTBETCTBME fell-
CTBYlOLLEMY 3aKOHOAATENLCTBY O pa3melle-
HWUW 3aKa30B.

MocTaBneHHbIn Bamu BOMpoc B NpUHLK-
ne AOMKEeH paccmaTpuBatbea B 6onee wWu-
pokom acnekte. 10 cyTu, peyb MOXeET UATH
He TONMbKO O CNOCOGHOCTM TOTO MAU MHOTO
NpeAnpuUATUA UCNOAHUTb FrOCYAaPCTBEHHbIV
KOHTpaKT, a BOOOLLEe 0 BO3MOXHOM Helene-
BOM MCMNONb30BaHWN BIOIKETHBIX CPEACTB B
CBA3M C TEM, YTO NMPU OTCYTCTBUU AENCTBEH-
HOFO MeXaHuM3Ma NPOBEPKU YYaCTHUKOB
pasmelleHns 3aKasa CyllecTByeT BbICOKUM
PUCK 3aKNI0YeHNA KOHTPaKTa C NOACTaBHbI-
MW He4oBpOoCOBECTHBIMU OpraHu3auusmu,
thopmanbHo cooTBeTcTBYLOLMMKU TpeboBa-
HUAM 3aKOHa.

Haunbonee yenecoobpasHbim ABAAETCA NPO-
BeieHne TOProB C yyacTMeM peasbHbIX Npo-
u3BoAuTenei Nnbo ux obulymanbHbIX Npes-
cTaBuTenet. [ins atoro TpebyeTcs BHeCEHUE
COOTBETCTBYIOLMX U3MEHEHWIT B 3aKOHOAA-
TeNbCTBO, YETKO OMpeAenAiolmnx yKasaH-
Hble MOHATUA.

HeobxoaMmo o06paTuTb BHMMaHWe U Ha
npobaemy, CBA3aHHYIO C HaM4YMeM B 3aKo-
He N294-®3 npaBa y4yaCTHMKA pasmelleHns
3aKasa npejcTaBnATb B KadecTBe obecne-
YEHUA UCNONHEHNA KOHTPAKTa Nopy4YuTenb-
CTBO TpeTbero nuua. Mpu 3tom daktnye-
CKV eAMHCTBEHHbIM TpeboBaHVeM 3aKoHa B
AaHHOM clyyae ABNAETCA COOTBETCTBME MO-
Ka3aTteneil GyxranTepcKoi OTYETHOCTM Mo-
pyunTens, npeacTtaBNeHHON B HaNOroBbli
opraH, onpefenéHHbIM KpUTEPUAM, @ TaKKe
HeoOXOAMMOCTb  MpEeACTaBNEHUA  KOMUN
3TON OTYETHOCTU OAHOBPEMEHHO C AOrOBO-
pPOM MOpy4MTENHLCTBA. B OCTaNbHOM AaHHbIN
BOMPOC 3aKOHOM He yperyanpoBaH.

B TO e Bpemsa aHanu3 OTKPbITOW MHGOp-
MaLun CBUAETENbCTBYET O Becbma pac-
NMPOCTPAHEHHON MPaKTUKE «TOProBAM» MNO-
pYYMTENbCTBAMU WUCKNIOYUTENBHO B LensX
MCNONb30BaHWA NpW pasMeLleHnn rocy-
AapCTBEHHbIX M MyHULMNANbHbIX 3aKa30B,
4TO BbI3bIBaeT 060CHOBAHHbLIE COMHEHUA B
NEruTUMHOCTW TaKUX JOroBOpoB u fo6po-
COBECTHOCTU NopyyuTenen.

YKa3aHHOe noATBepxaeTcs Ha NpakTuKe,
NocKobKy PocobOpPOHNOCTaBKOI B pe3y/ib-
TaTe HanpaBneHWs COOTBETCTBYIOWMX 3a-
MPOCOB B HANOrOBble OPraHbl BbIABAATCA
haKTbl NpeacTaBneHNA yyacTHUKamMK pas-
MelleHNs 3aKasa Konui 6yxrantepckoi
OTYETHOCTM nopyuyuTenen, copepxkallen
HefOoCTOBEepHble CBeAeHWs, 4TO ABNAeTCA
OCHOBaHMWEeM [ OTKasa OT 3aK/lyeHus
KOHTpaKTa.
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B TaKoil CUTyauMu HEOCMOTPUTENLHOCTb
YYaCTHUKOB pasmelyeHI s 3aKasa npm ebi6o-
pe NopyyuTenei MOMeT MPUBECTM K BKITIOYe-
HUIO peanbHbIX NPOU3BOAUTENEN B peecTp
Hes06pPOCOBECTHbIX MOCTABLUMKOB. B yacT-
HOCTM, NO pe3ynbTatam paboTbl AreHTcTBa 3
opraHu3aumm Gbin BKAKOYEHDI B peecTp He-
A06POCOBECTHbIX MOCTABLUMKOB. M0 cocTo-
AHUIO HA KOHEL, MIONfA B KaYyecTBe CaHKLMi
C YYaCTHWKOB, BK/IIOYEHHBIX B PeecTp Heao-
6pOCOBECTHbIX MOCTABLIMKOB, YAEPHKAHO U
NepeyncieHo rocyaapcTBeHHbIM 3aKasuu-
Kam 6onee 22 mnH py6nei.

- AreHTCTBO y4yacTByeT B pa3MelleHuun
Foco6opoH3akasacAaHBapa2011roaa.
Y10 MOXXHO CKasaTb O npeaBapuTenb-
HbIX pe3yabTaTtax?

— B cootBetcTBMM € nepeaHHON HOMeH-
Knatypoit no 03-2011 AreHTcTBOM 6bINO
06bsABNEHO TOPrOB Ha CymMmy 8,2 MAp4 py-
6neit, No pesynbrataM KOTOPbIX 3aKiioye-
HO KOHTPAKTOB Ha cymmy 6,1 mapg py6nei,
CHWXeHWe LeHbl cocTaBuno 6onee 90 miH
py6neii. B HacToslWMiA MOMEHT Bblipabarbl-

BAlOTCA eAuHble NMOAXOAbI K TpeboBaHUAM,
npeabABAseMbiM npu GopMUPOBaHUM fO-
KyMeHTaLuu no HomeHknatype FocobopoH-
3aKasa, BefieTca 06061eHe NPaKTUKU Npu-
MeHeHUs 3aKoHofatenbctBa Poccuickon
®epepaunn B chepe pasmelienuns Focygap-
CTBEHHOro 060POHHOrO 3aKa3a, NPOBOAMUTCA
0TpacneBo MOHUTOPUHT, B3aMMOAENCTBUE
¢ npeanpuatuamu OMK, ncxoas n3 HomeH-

H alla 3agava —
obecneyntb banaHc
MHTEPEeCOB 3aKa34yMKOB U
ncnonHutenen 6e3 yuiepba

060poHoCnocobHOCTM
CTpaHbl

KNaTypbl, NpeanonaraeMon K pasmeLeHunto
[03-2012.

[na PocobopoHnoctaBku 2011 rog ocTaér-
CA «nepexojHbiM» NepuoaoMm, B KOTOPOM

DEFENCE SUPPLIES:
EFFECTIVENESS FOR REASONABLE MONEY

A;cordingto the Decree of the President of the
ussian Federation a Statute of the Russia’s
Defence Supplies was approved in May 2010.
And already in January 2011 the Agency started
to place the State Defence Order for the Ministry
of Defence and other national security, defence
and law enforcement agencies of Russia. We
asked Nadezhda Sinikova, the head of Agency,
to sum up the results and share the plans for the
future.

- Ms. Sinikova, the Agency started working
about a year ago. Which steps were taken to
provide the placement of the state defence
order in 2011, in such a short space of time?

— It will be recalled that the Agency was founded
in 2007 for the first time, but just last year the
active position of the Defence Minister enabled
ustoachieve a breakthrough. The personneland
organizational problems were solved virtually
during some months.

At present, the Agency of the Russia’s Defence
Supplies disposes of a group of professionals
received government order trainings in the
leading Russia’s educational institutions, and
an intemal legal and regulatory framework
regulating the cooperation between its
departments when placing the state defence
order. Also the Agency negotiated a number
of inter-agency agreements regulating the
cooperation with the state customers who place

the state defence orders through it. Among
them are the Russian Ministry of Defence
and other national security, defence and law
enforcement agencies such as EMERCOM,
Ministry of Internal Affairs, Federal Security
Service, Federal Protective Service, Federal
Drug Control Service, and Federal Penitentiary
Service of the Russian Federation. Besides,
an official Web site was created to represent
completely the activities of the Agency.To avoid
possible risks of default the Agency concludes
on its own initiative the agreements about
the information interoperability with federal
executive authorities.

— One of the Agency’s main tasks is to expend
the budget funds efficiently. What measures
are taken to achieve the goal?

— It should be noted that it is not simply a matter
of effective expenditure. It is important to get the
products as quality, reliable, and up-to-date as
possible.

Accordingly, we analyze carefully the tender
documentstoexposetheviolations ofapplicable
legislation including the limitation on number of
participants, because the fair competition is a
guarantee of the effective placement of the state
defence orders.

The Agency of the Russia’s Defence Supplies
has considered 187 tender documents when
placing the state defence orders in 2011. As
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NPOAOMKUTCA KOMMNIEKTOBaHME LWTaTa, CO-
BEepLIEHCTBOBaHWe HOPMaTMBHOW NpaBo-
Boi 6a3bl, paboTa no co3gaHuio cneuvany-
3MPOBAHHOr0 MPOTPAMMHOr0  KOMMEKCa,
obecneynBaloLero ConpoBoXaeHue paes-
TenbHocTM PocobopoHnocTaeku, GyayT ype-
ryNMpoBaHbl BOMPOCHI B3aWMOJENCTBUSA C
rocyfapCTBEHHbIMM 3aKa34ynMKamu.

B TeKyLLem rozy 3annaHnpoBaH nepeess B ag-
MUHUCTPaTVBHOE 3AaHWe no agpecy: ®pyH-
3eHcKas Hab., 4. 22/2, K. 3, rae ceinyac 3aBep-
LUIAIOTCS PEMOHTHbIE paboThl.

Kak oTmetun Ha HepaBHel paboueii BcTpe-
ye y MpesugeHra PO Muxuctp o6opoHbl PO
AHatonuit CepatoKoB, BO UCMOJHEHWE MOpY-
YeHuA rnaebl rocyaapcrtea GopmupoBaHue
PocoGopoHNOCTaBKM NpaKTUYecKu 3aBep-
WweHo: «B 2011 roay Ha cBoen nnolasKe Be-
AOMCTBO pa3mectuno 10 mpoueHToB loco-
6opoH3aKasa, B cnegyioliem rogy 3to byaert
nopagka 50-60 npoueHtos, u ¢ 2013 roga
OyAeT CTOMPOLEHTHOE pasMelleHVe BCero
Foco6opoH3aKasa Ha niolajgKe AreHTcTBar.
370 Gonbluas OTBETCTBEHHOCTb, byAem pa-
6otarthb.

a result, the violations were exposed in 61 per
cent of cases. Among them are: an overvalued
(underestimated) contract initial (ceiling) price,
fictitious engineering requirements, overstated
license requirements as well as an advantage
of some enterprises over other by means of the
decrease of products requirements. Moreover,
the violations include the requirements
assuming the products supplies by only one
supplieras well as mention of trademark without
any possible equivalents of products.

The initial (ceiling) price of delivery contract for
the state defence order is given by the state
customers — federal executive authorities.
Although the pricing is outside the Agency’s
competence, we verify the validity of a
contract initial (ceiling) price as well as its
correspondence to legislation considering the
changes being made in the Law No 94-FZ.Such
actions are necessary because the placement
of an order at a overvalued initial (ceiling) price
leads to inefficient expenditure of budget funds
and the placement of an order at a initially
underestimated price results in failed tenders.

- Does the Agency have any mechanisms to
control the pricing?

— Such a mechanism was created indeed. It
includes the following activities:

Information collection and analytic work to
estimate the correspondence between the
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contract initial (ceiling) price, when placing the
state defence order, and market prices for the
similar products (if such products, services
and proposals are available in the market).
Price analysis of the state former contracts for
supplying various products (considering date
of settlement, schedule time, and contract
specifications).

Application for computational methods to
estimate the contract initial (ceiling) price,
including the situations when no appropriate
pricing facilities are available in the market.

In case of essential variation in prices
established by the initiator of order placement
and estimated by the Agency, the immediate
customer is recommended to change the
contract initial (ceiling) price.

We have achieved some special results in joint
tendering. In fact, a single lot and a single price
were formed for the first time during the tender
period. As a result, the price was halved: it was
reduced by 2.4 million roubles at the stage of
joint lots formation by means of establishing
a single base price per unit, and then by 7.7
million roubles directly during the tendering
phase. As the legislation does not have any
firm rules of substantiation of the contract initial
(ceiling) price, the Agency provides assistance
to customers in forming of the substantiation
included in documents.

- Could you tell us what kind of violations the
Agency faced on when placing the state defence
order in 2011?

— Analyzing the documents, we concentrate
on discrepancies and violations committed by
the bidders - members of auction committees
— when considering applications. Among them
are: firstly, lack of information about product
performance in application form (in spite of
requirements provided by auction rules and
regulations); secondly, thediscrepancyofproduct
specifications mentioned in documents and in
fact. Such cases are mostly caused by casual
attitude of customers to preparation of tender
application documents, and result in the refusal
of participation in open electronic auctions. It
should be noticed that at the preparation stage
the participants exercise actively their right to
receive clarifications on tender documents. To
my mind, our clarifications promoted to a large
extend the higher quality of tender applications
and minimised the grounds for refusal.

- So, let us suppose that a firm was successful
at the preparation stage, won a tender, and
then tumed out to be insolvent. Do you have
any opportunities to check the honesty of
tender participants?

— Law No 94-FZ defines the regulatory
requirements to participants. Besides, the
customer may raise a variety of additional

requirements for participants when placing
some orders. The Agency also introduced the
concept of credibility of information furnished
by participants. Although the Law warrants
the right to review participants for compliance
with regulatory requirements and request
information about participants from appropriate
authorities, the powers to check the credibility
of other information provided by participants
as well as their compliance with additional
requirements are not secured in legislation.

As a result, the regulations prescribed by
the Decree of the Government of Russian
Federation No 813 permit the customer to raise
the additional requirements (such as available
appropriate production capacity, manufacturing
equipment, financial and manpower resources;
performance of work and rendering of services
— subjects of the contract) for participants
when placing the orders for state defence and
security, but they are virtually inapplicable in
practice.

It seems reasonable to legitimate the rights
of the customer for qualitative analysis of
potential suppliers’ activity, and the rights of
authorized agency to check the participants
in placing the order; as well as charge the
appropriate authorities and organization with
the duty of furnishing requested information to
the customer. For example, the tax legislation
should stipulate the duty of tax authorities to
furnish the information about net book value
of a participant (it is necessary to review the
participants for compliance with a regulatory
requirement - lack of tax liabilities and arrears
in compulsory payments exceeding 25 per
cent of participant’s net book value) as well as
information required to review the participants
forcompliance with current legislation regarding
the order placement.

In principle, the question should be considered
more loosely. Actually, the matter is not only
the ability of a company to implement the state
contract but also misapplication of budget
funds because the lack of an effective checking
mechanism for the participants in placing
state order entails high risks when negotiating
contracts with dishonest companies complying
with requirements formally.

It is very reasonable to involve the real
manufacturers or their official representatives
in tender participation. Therefore, it is required
to introduce appropriate amendments to the
legislation that will define clearly the mentioned
concepts.

It is necessary to focus on the Law No. 94-FZ
conceding the right of participants to resort
to third-party guarantee as a contract bond.
Actually, the only requirements of the Law are
the compliance of results of warrantor’s financial
report submitted to the Tax Administration
with some specified criteria, and presentation
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of financial report copy along with contract of
guarantee. In other respects the issue is not
adjusted by law.

At the same time, the analysis of public data
indicates a widespread phenomenon of
guarantees trade used by enterprises only to
secure a state or local order. Certainly, it raises
reasonable doubts about the legitimacy of such
contracts and the honesty of guarantors.

It was confirmed in practice many times: the
Agency of the Russia’s Defence Supplies sent
requests the Tax Administration and received
the copies of warrantor's financial report
containing invalid date what is a good cause
for refusal of tender. Such imprudence in
selecting warrantors may lead the participants
to the list of dishonest and unreliable suppliers.
Consequently, the Agency exposed three
enterprises that were put on the list of unreliable
suppliers. At the end of July the participants
from the list of unreliable suppliers paid the
state customers more than 22 million roubles
as sanctions.

- The Agency has been involved in placement
of the state defence order since January 2011.
What are the results?

— According to information about the State
Defence Order-2011, the Agency invited
tenders to the sum of 8.2 billion roubles, and as
a result, negotiated contracts to the amount of
6.2 billion roubles. The price reduction totaled
more than 90 million roubles.

At present, we develop the common approach
tothe documents requirements, generalized the
experience of application of Russia’s legislation
when placing the state defence order, monitor
sectors and co-operate with enterprises of the
military-industrial complex according to the list
of products for the State Defence Order-2012.
In 2011 the Agency experiences the period
of transition characterized by resourcing,
improvement of legal and regulatory framework,
and creation of special software package to
provide the Agency’s activities. The issues of
cooperation with the state customers will be
also settled.

Inthe currentyearthe Agency is movingto a new
office at 22/2, 3 Frunzenskaya Naberezhnaya,
where the repairand finishing works are nearing
completion.

During the recent meeting with the President of
RF Anatoly Serdyukov, the Minister of Defence
declared that in pursuance of presidential
commission the Agency of the Russia’s Defence
Orders is virtually formed. “In 2011 the Agency
placed 10 per cent of the state defence order, in
2012 this index will increase to 50-60 per cent,
and in 2013 it will account for 100 per cent of
the state defence order.”

It is attended with great responsibility. But we
are ready to work.
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BECITWJIOTHbIE MOMOLLHUKHU

Bnaaumup Yypakos,
rnaBHbl KoHcTpykTOp 000 «KB MHAENA»
Vladimir Chudakov, INDELA chief designer

KOHCprKTopCKoe 6topo «Kb MHAEJIA», ocHo-
BaHHoe B 1996 roay, 3aHuMaeT nuaupyollee
nonoxeHvie B o6nactu pa3paboTku 6ecnMnoTHbIX
netaTtenbHbix annapatos (BIMNJ1A). «<Kb UHAENA» -
eAnHcTBeHHana B Benapycu KomnaHusa, KoTopas
cneuunanusvpyeTca Ha pa3paboTKe v npousBoa-
ctBe BINJIA n nmeet nuueHsuto NocyaapcTBeHHO-
ro BOEHHO-MPOMBILIEHHOrO KOMUTETa Ha AaHHbIN
BUA AEATENbHOCTU.

Wmenno «Kb WHAEJNIA», Bnepsbie B CHI B
2002 roay npoBoauno nonétbl 6ecnnnoTHoro Bep-
TONETa B aBTOMATUYECKOM pexume.

Camoii HarnAfHOM BU3UTHOW KapTOYKOW KoMMa-
HUW Ha CeroAHAWHWUN AeHb MOTYT CNYXWUTb cle-

ayowmve paspabotku: BMJIA BeptonérHoro Tuna
H.U.SKY, TakTuuyeckuin BIMJA «Tpud-1», Bo3ayw-
Hble MuwweHun «CTpena» n «<bepkyT».

Muorux 3akasuukos «Kb MHJAEJIA» npuobperta-
eT Gnaroaapsa CBOEMY y4acTuio B MeXAYHAPOAHbIX
aBMacanoHax u BbiCTaBKax. B Gavkanwmx nna-
Hax - y4yacTve B MexayHapoJHOM aBMaLMOHHO-
KocMuyeckom canoHe MAKC-2011, rae 6yayT npea-
CTaBfleHbl HECKOJIbKO 3aKOHYEHHbIX U FOTOBbIX K
cepuiiHomy npounsBoacTBy BIMJ1A komnaHuu:

+ «bepKyT» - po60TM3NpOBaHHAA BO3AYLIHAA MU-
WeHb C pa3MaxoM Kpbina 2,8 M, Typ6opeakTUBHbIM
ABUratesneM, napawoTHON CUCTEMOWN cnaceHus;
cKopocTb MuweHn 400 km/4. MuweHb ocHale-
Ha annapaTypow paAnoSIOKaUMOHHOW MMUTaLMK
uenun INDELA-RIZ, sBnatoweinca nepcneKTUBHbIM
cnoco6oM nmutaumm 300 TMNOBbLIX BO3AYLWHbIX
ueneir. 3Ta annapaTypa npejHasHavyeHa AnA UMU-
TauMyM aspojMHaMNYeCcKon BO3AYLIHON uenn 3a-
[@aHHOTO TUNa ANA PaANONOKALMOHHBIX CTaHUUI
0630pa 1/vnn CONpPoOBOXAEHUA 3€HUTHbIX paKeT-
HbIX KOMMJIEKCOB, aBMaLMOHHbIX PAKeTHbIX KOM-
NAeKCOoB nepexsaTa, a TaKkXe paAnoNoKaLNOHHbIX
roIOBOK CaMOHaBeAEHWNA 3EHUTHbIX U aBUALMOH-
HbIX yrpaBAAeMbIX paKer.

+ INDELA-6M - Komnnekc BO3AYyWHON pa3Bej-
KW ¢ pa3maxoM Kpbina 6,0 M, napalwioTHo cucte-
MO cnaceHus, rMpocTabnan3rpoBaHHOM ONTUKO-
3/IeKTPOHHOI CUCTEMOWN U BpeMeHeM noneta Ao
5u4.

+ INDELA I.N.SKY - po60Tu3npoBaHHbIi Manopas-
MepHbI 6ecnunoTHbI BepTonéT Maccon 120 kr,
nonesHon Harpyskoin 30 Kr, aBTOHOMHOCTb - 5 4.,
panbHocTb cBA3n 100 kM. OcHalwéH AByX0CeBbIM
ONTUYECKUM rMpoCTabnan3npoBaHHbIM NOABECOM
INDELA 0G-28.

C nomouwbto INDELA 0G-28 ocywecTtBnawoT-
CA pacno3HaBaHWe W MOCTOAHHbIA aBTOMaTUYe-

UNMANNED ASSISTANTS
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CKWIN BUAEOTPEKUHT 06beKTOoB, KOTOpble BbiAe-
Nun onepaTop, pacnosHaBaHWe MNOACTMIAIOLWMNX
nosepxHocTein u T. 4. Ha BepTonéTe yctaHoBneHa
HoBas HaBuraumoHHana cuctema INDELA-INS, B Ko-
TOpOV aKTUBHO MCMONb3YIOTCA HellpoceTeBble an-
ropuTMbl.

JléTHble ucnbiTaHnsa nocnegHent Bepcumn BIJIA
BeptonétHoro Tuna INDELA-I.N.SKY npoaonxa-
loTcA, 06Wmnin HanéT HocuTena cocTtaBun Gonee
300 u. YcnewHo 3aBepLieHbl UCMNbITAHUA B CNOXK-
HbIX METeOoyC/0BUAX, @ TaKxKe NepBbli 3Tan Hou-
HbIX MCNbITaHWiA, 3aja4Yell KOTOpOro sABAANAach
npoBepKa BO3MOXHOCTU OOHApyXeHUs Lenen B
HOUHbIX ycnoBuAX. OH ABNAETCA OAHUM U3 Kiloue-
BbIX MOMEHTOB A8 AOCTUXEHNA MONHON FOTOBHO-
cTn INDELA I.N.SKY Kk npumeHeHuto. Takxe B nna-
Hax npoBejeHWe NETHbIX UCMbITAaHWIA Ha GopTy
Kopabnsa.

DemoHcTpaumna BMNJIA INDELA-I.N.SKY noteHuu-
anbHbIM 3apyGexXHbIM 3aKa3uymKaM CoCTosnach B
mae 2011 roga, AononHUTENbHAA Npe3eHTaunA 3a-
nnaHnpoBaHa Ha MexayHapojHOM aBMaLMOHHO-
KocMuyeckom canoHe 2011 roaa.

B HacToAwee Bpema B «Kb MUHAENIA» peanusytotca
16 ONbITHO-KOHCTPYKTOPCKMX pa3paboTok. [lse u3
HWX - No 3aKa3y 060pOHHOro BefOMCTBA. 3aKOH-
yeHa paspaboTka TakTuuyeckoro BIMJTA «Mpud-1»
B paMKax rocyAapCTBEHHON HayYHO-TEXHUYECKOW
nporpammbl «MHorogyHKuMOHaNbHbIe GecnunoT-
Hble aBMaLMOHHbIE KOMMJIEKCbl U TeXHONOTrMN NX
npov3BoACTBa».

Mo oueHke aHanuTukos, «Kb UHAEJIA» ceroaHs -
coBpeMeHHaA KOMMaHUA, OCHalWéHHan HoBeNWUM
obopyaoBaHueM, rae TPYAATCA cneunanncTbl Bbl-
COKOV KBanudurKaLumm, y KOTOpbIX €CTb BCE LWAHChI
nogHATL GecnuioTHylo aBuauunio Ha ewé Gonee
BbICOKWNI ypOBEHb.

Founded in 1996, INDELA Design Bureau is the leading company specialis-
ing in unmanned airborne vehicles. INDELA is the only Belarus company that
designs and manufactures unmanned airborne vehicles (UAV). It is licensed for
this kind of activity by the State Military-Industrial Committee.

Among the CIS, it was INDELA that in 2002 pioneered flights of unmanned heli-
copter in automatic mode.

The maijor projects of the company are: the H.U.SKY helicopter UAV, the Grif-1
tactical UAV, the Strela and Berkut airborne targets.

Thanks to participation in international air shows and exhibitions INDELA gets
new customers. Among the nearest plans is participation in the International
Aviation and Space Salon MAKS 2011, where a few finished and ready for se-
ries production UAVs will be presented by the Company.

Berkut is a robotic airborne target with the wing span of 2.8 m and speed of 400
km/h featuring a turbojet engine and a parachute rescue system. The target is
equipped with the INDELA-RIZ radar target simulation equipment, which can be
used to simulate the electrooptical tfransducer of a typical air target. This equip-
ment is intended for simulating an aerodynamic air target of a required type for
scanning/tracking radars of air defence missile systems, intercept air missile
systems as well as radar target seekers of surface-to-air and air missiles.
INDELA-6M is an airborne reconnaissance system with the wing span of 6.0 m,
parachute rescue system, gyro-stabilized optoelectronic system and flight dura-
tion of up to 5 hours.

INDELA I.N.SKY is a robotic small unmanned helicopter with the weight of 140
kg, useful load of 30 kg, autonomous flight of 5 hours, range of communication
of 100 km, equipped with INDELA OG-28 double-axial optical gyro-stabilized
suspension.

INDELA 0G-28 is designed for identification and constant automatic video
tracking of the objects fixed by the operator, as well as identification of under-
layers. The helicopter is equipped with a new INDELA-INS navigation system
using neural network algorithms.

Flight testing of the latest version of the INDELA-I.N.SKY helicopter UAV is
being hold now, the total flight fime made up more than 300 hours. Testing in
severe weather conditions and the first stage of the night testing (the latter
aimed at checking target detection at night) have been successfully finished. It
is one of the key stages on the way to INDELA I.N.SKY readiness for use. There
are also plans of carrying out flight testing aboard the ship.

The Company represented the INDELA-I.N.SKY UAV to potential foreign cus-
tomersin May 2011. Another presentation is going to be held at the Internation-
al Aviation and Space Salon in 2011.

Now INDELA implements sixteen research and development projects, two of
them being for the Ministry of Defence. Design of the Grif-1 tactical UAV is com-
pleted within the framework of the national research and technical program
“Multifunctional Airborne Systems and Their Production Technology”.
According to analysts, INDELA is a modern company equipped with up-to-date
materiel and staffed with skilled specialists who are capable of modifying un-
manned airborne vehicles to a higher level.
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BOOPYXEHME

YHUBEPCAJIbHbIE BOEBbIE CUCTEMbI

COBpEMeHHbIe 6oeBble AEeVCTBUSA, KaK NMOKa3bIBatoT npoucxogaumne B mmpe
BO€HHbIE KOHCbl'IVII-(TbI, BeAyTCcA B OCHOBHOM C BO3yxa. B cBA3M C 3TMM CTaHOBUTCA
aKTyaJibHbIM UMETb BbICOKOTO4YHOE BOOPYHEHME HAa aBMaLLMOHHOM HOCUTENE.

OAO «OKB ,,HoBatop“» rotoBO NpenoxuTb Ha
MEYHAPOAHbI PIHOK COBPEMEHHBIE PAKET-
Hble komnnekcol Club B BapuaHTax aBuaLmoH-
Horo 6a3vpoBaHus.

PaKeTHbIN KOMNNEKC, pa3meLLEHHbI Ha aBKa-
LIMOHHbIX KaTanynbTHbIX YCTPOWCTBaxX, ABMS-
erca BocTpe6oBaHHbIM Ha MUPOBOM PbIHKE.
Bbicokas 3thheKTMBHOCTL cucTembl obecne-
ymMBaetcs pasHoobpasmem G0OEBbIX CPeAcTs,
BKJ/TIOYAIOLLMX ABa TUNA Pa3fNYHbIX MO Ha3Ha-
YEHWIO PaKET: MPOTUBOKOPAGEeNbHbIE PAKETbI
3M-54A3, 3M-54A31 1 pakeTbl AnA nopaxe-
HUA Ha3eMHbIX Lener 3M-14A3. 3aaaum noga-
FOTOBKM W MyCKa paKeT pellarTcs LITaTHOM
CUCTEMOI ypaBneHus CaMONETa-HoCUTeNs.
MpotvBoKopabenbHas  Kpbinatas — pakeTta
3M-54A3 co cBepx3BYKOBOI 6oeBOi cTyne-
Hbl0 OCHalleHa aKTMBHOW PaAMOOKaLMOH-
HOI rONIOBKOI CaMoHaBeeHus, Kotopas obe-
cneyMBaeT MOWCK, 3axXBaT U HaBefeHUe Ha
uenb. HeocnopumbiM [OCTOMHCTBOM pake-
Tbl ABNAETCA TPYAHOCTb €& 06HapyKeHNA no-
TeHLMaNbHbIM NPOTUBHUKOM U3-32 BbICOKOM
CKOPOCTM 1 Manoii BbICOTbI Nonéta (~20 m)
Ha MaplieBOM Yy4yacTke TpaekTopuu. Bos-
MOXHOCTb MaHEBpA Ha MapLIEBOM y4yacTKe B
06x0/ 0cTpoBOB 1 30H MBO 1 Hannyue otae-
N5IEMOV CBEPX3BYKOBOIA CTYNEHU paKeTsbl 0be-
CMeynBaloT BbICOKYI 3 hEKTMBHOCTL nopa-

MeHus Kopabneil NPOTMBHMKA Ha GOMbLION
AaNbHOCTY CTPeNbObI.

MpotuBoKopabenbHas — Kpbllatas  paKeTa
3M-54A31 nMeeT MeHbLLIne rabapuTbl U maccy.
Eé otnnune ot paketbl 3M-54A3 3akntoyaetcs
B OTCYTCTBUM CBEPX3BYKOBOW CTyneHu 1 6onb-
wewn macce bY.

BbicokoToyHan Kpbinatasg paketa 3M-14A3
npefHasHayeHa AnA MOpayeHWA CTauuoHap-
HbIX U ManonoABMKHbIX Ha3eMHbIX Lenen B
onepaTuBHOW rny6uHe TeppuTOpUM MPOTUB-
HUKa. bopToBas cuctema ynpaBneHWs paKeTbl
06ecneynBaeT CKPLITHOCTL MOETa B pPeXUME
orn6aHus penbeda MeCTHOCTV Ha Masoi BbICO-
Te B 06x07 30H MBO 1 BO3MOXKHOCTb HaHEeCeHNA
yaapa c noboro HanpasneHus. Ha mapluesom
y4yacTKe paKeTa CoBepLUAEeT aBTOHOMHbIN NONET
Mo 3afjaHHOMy MapLLpyTy, UCMOMb3ys AaHHble
cuctembl TJIOHACC mnmn GPS ans onpepene-
HUA COBCTBEHHBIX KOOPAMHAT U ckopocTu. Ha
KOHEYHOM y4acTKe Nonéra HaBefeHue Ha Liefb
OCYLLECTBAAETCS C NOMOLLbIO aKTvBHOM PJ1C Ko-
HEYHOrO HaBefeHNA.

Ha mexayHapoaHOM pbiHKE BOOPYKEHUN XO-
POLLO W3BECTHbI PaKETHble KOMMIEKChl MOp-
cKoro 6a3npoBaHus:

— komnnekc Club-S ans Boopy:eHWsA NoaBOAHBIX
NOAOK C NPOTUBOKOPabenbHbIMY paxketamu 3M-
543, 3M-5431, pakeramu N0 Ha3eMHbIM Lienam

Combat use

Cxema 60eBoro npuMeHeHuA Kpbinaton paketbl 3M-54A3
Combat use of cruise missile 3M-54A3
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3M-143 1 NpoTMBONOA0YHBIMM BANINCTAYECKN-
MU pakeTamn 91P31, KoTopble MOryT GbITb pas-
MelLieHbl B repMETUYHOM Karncyne, obecneynsato-
LLien cTapT 13 TopnegHoro annapara [/1;

— komnnekc Club-N gns BoopyeHuA HaaBOA-
HbIX Kopabnei ¢ NpoTMBOKOpabenbHbIMM pa-
Ketamu 3M-54T3, 3M-54T31, pakeTamu Mo Ha-
3eMHbIM Lenam 3M-14T3 1 npoTMBONOL0YHbIMU
GanamcTmyecknmn paketamm 91PTI32, kotopble
pa3meLLatoTCs B TPAHCMOPTHO-MYCKOBOM CTaKa-
He, NpefHa3HaYeHHOM A cTapTa ¢ Kopabenb-
Ho MY (BePTUKaNbHON AW HAKNOHHOIA).

Pa3paboraHbl TakKe:

— KOHTEMHEPHbINA PaKETHbIN KOMMIEKC ANs pas-
MeLLEHNs Ha CTAaLMOHAPHbIX GeperoBbIX No3u-
LMAX, Kene3HOAOPOXHbIX nnatdopmax, Tpen-
nepax, Cyfax-KOHTeNHepOBO3ax U T. Mn.;

— MOGUNBHBIN GEPEroBO KOMMEKC HAa CAMOXOf-
HOM LLIACCU € NPOTUBOKOPABENbHBIMM PaKeTamm 1
paKeTamut Mo Ha3eMHbIM LieIsiM, KOTopble pasme-
LLiEHbI B TPAHCTIOPTHO-MYCKOBOM KOHTEMHEPE.
Pa3spabotunku Komnnekcos Club nocrapanmco
MaKCUManbHO YHUGULMPOBATL BXOAsLiME B
HWUX cpeacTBa. Takum 06pasom, B YaCTHOCTH,
KOMM/IEKC aBMaLMOHHOTO 6asvpoBaHus OT-
JIMYAETCA OT VIKE LUIMPOKO OTPaBOTaHHBIX KOM-
nnekcoB Club-S/N nuwb cnocobom crapra ¢
aBuaHocuTens.
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Combat use

Cxema 60eBOFO NPMEHEH
Combat

UNIVERSAL COMBAT SYSTEMS

Nowadays modern combat operations, as the world military conflicts show,
generally include air strikes. That is why arming aircraft carriers with high-
precision weapons is of high priority.

Experimental Design Bureau Novator is ready to offer the internation-
al market its modern air-based missile complexes Club.

The missile complexes located in ejection launchers are in high de-
mand in the world market today. Their high efficiency is ensured by
a variety of combat facilities including two different types of missiles:
the 3M-54A3, 3M-54A31 anti-ship missiles and the 3M-14A3 missiles
to destroy land targets. The missiles are prepared and launched by
means of a standard aircraft control system.

The 3M-54A3 anti-ship cruise missile with a supersonic combat stage
is equipped with an active radar homing head that enables target
search, lock-on, and missile homing. The indisputable advantage of
this missile is the difficulty of its detection due to high speed and low
altitude of flight (about 20 m) at cruise. The high killing efficiency for
long firing range is ensured by the missile separable supersonic stage
and by the possibility to maneuver at cruise by-passing islands and air
defence zones.

The 3M-54A31 anti-ship cruise missile is smaller in length and weight.
As opposed to the 3M-54A3 missile, it has no supersonic stage, but its
warhead is bigger.

The 3M-14A3 high-precision cruise missile is destined to kill station-
ary and nonmobile land fargets within an operative range at the en-
emy’s ferritory. The missile control system ensures reticent flight in
terrain-skimming mode by-passing air defence zones to attack a tar-
get from any direction. At cruise, the missile autonomously follows the
prescribed route using data of the GPS/Glonass systems to determine
own position and speed. The active terminal guidance radar is used for
missile homing af the final portion of flight.

The world weapons market knows well the following sea-based missile
complexes:

- Complex Club-S to arm submarines (SM) with anti-ship missiles 3M-
543, 3M-5431, missiles 3M-143 to kill land targets and anti-subma-
rine ballistic missiles 91P31 placed in a watertight capsule providing
launch from SM torpedo tubes.

-Complex Club-N to arm surface ships with anti-ship missiles 3M-54T3,
3M-54T31, missiles 3M-14T3 to destroy land targets and anti-subma-
rine ballistic missiles 91PT32 placed in a fransport-and-launch tube
providing start from the surface ship launcher (vertical or tilted).

Besides, the following has been developed so far:

- Container missile complex to be placed at stationary coastal posi-
tions, in railway trucks, trailers, on board cargo container ships, efc.

- Mobile coastal complex on self-propelled chassis with anti-ship mis-
siles and missiles to kill land targets. The missiles are placed in a trans-
port-and-launch container.

The developers of the Club complexes tried to make their combat facil-
ities universal. Thus, the air-based complex differs from already widely
used complexes Club-S/N only in launch from an aircraft carrier.

ARMS

[eatenbHocTb nnueH3npoBaHa
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«BTTB-2011» OTKPbUJIA 1IBEPU
B M(HHOBALMOHHOE NMPOCTPAHCTBO

KpynHeiiwee 6peHaoBoe cobbiTvie roaa npoluno B IkcnoueHtTpe OMcKoi obnactu.
3a 15 net MexayHapoAHas BblCTaBKa BbICOKOTEXHOIOTMYHOM TEXHUKMN 1 BOOPYIKE-
HMA NpeBpaTUNaCch B BUSUTHYIO KAPTOYKY OMCKOIO PermoHa v HeM3MeHHO Bbl3bl-
BaeT MHTepec CneumnanmcToB U3 MHOTUX CTPaH MUPa, POCCUMCKUX NpeanpUuaTuii-
Y4aCTHMKOB. HO BbICTAaBKM TAKOTO pa3maxa, Kak B 3TOM rojy, ellé He 6bisio.

B HoBom cthopmate npowna B Omckoi 06-
nactu IX MexpayHapoaHasa BblCTaBKa BbICO-
KOTEXHO/IOTMYHOW TEXHUKU U BOOPYHKEHUA
(BTTB). O6HOBNEHHAA KOHLENUUA IKCMO3M-
UMV OpMEeHTMpOBaHa Ha MHHOBALWUM U Bbl-
COKue TexHonornn. KomnnekcHocTb U MHHO-
BaLUMOHHOCTb — K/IOYEBbIE aCMNEKTbI NOAaYM
nHbOopMaLMM 0 NPeanpuUATUAX U BbIMyCcKa-
eMol UMW npoayKuuu. BbicTaBoyHoe npo-
CTPAHCTBO 6bII0 OpPraHW3o0BaHO TaK, 4TO
KaXAbll MOT NErKO OPMEHTUPOBATLCA Kak
B pEervoHax, Tak U B TOM, YTO OHW npep-
cTaBnsAT. bonee 120 poccUicKMx u 3apy-
GEXHbIX KOMMaHWA NpPOAEeMOHCTPUPOBAM
NPOAYKLMI0O BOEHHOTO U rPayAaHCKOro Ha-
3HayeHus, BbIMyCKaemylo C MCNOb30BaHW-
€M «ABOWHbIX TEXHONOTUM».

Ha oTKpbITUM BbICTaBKU rybepHatop Om-
CKoii obnactu JleoHup Monexaes nog4ep-
KHyN: «Mbl yaensiem 6onbluee BHUMaHWeE u
pasBUTUIO NPOMbILLNEHHOCTW, MOJepHM3a-
UMN 1 BHELPEHUIO MHHOBALMOHHbIX TEXHO-
Norui, KoTopble npeobnagatT B TemMaTuke
CeroAHALWHeN BbICTaBKW. 3arnagpiBas B pe-
TPOCNEKTUBY Hayana v opraHusaumm 3Tux
BbICTaBOK Ha 15 net Hasapg, Korja pewa-
N0Cb — COXPaHUTCA W MHAycTpuanbHaa Cu-
61pb U, Npexae BCero, COXpaHUM 1 Mbl TOT
BbICOKOTEXHOMOMMYHBIA  UHTENNEKTYaNbHblii
noTeHLMan, KOTopbli Gbin HaKkonneH Aecs-
TMNETUAMU B NPOMbIWAEHHOCTM Cnubupu,—
3Ta BbICTaBKa CNYXMUNA OYeHb CEPbE3HbIM
WHCTPYMEHTOM B CO3AaHUWM MHOTUX Npo-
rpamm, KOTopble OCYyLLeCTBAANUCL He TOMb-
Ko B 060pOHHOM Komnnekce OmcKoii o6na-
CTU, HO 1 MO BCeMy 060POHHOMY KOMMANEKCY
Cnbupun. CerogHa Mbl fenaem fanbHemnwmne
Wwarn B pasBUTUM HOBbIX HaNpaBNeHUN, UH-
HOBALMOHHbIX TEXHONOTUA. Mbl pagbl npu-
HATb Y4aCTHUKOB O4YepejHOW BbICTaBKM B
HOBOM KOHrpecc-xone, KOTOpbIM 3aBepLua-
€TCA Co3JaHune BCero rocyAapCTBEHHOrO Bbl-
CTaBOYHOro Komnnekca OMmckoi obnactu.
OH B 6onblueit mepe ByaeT oTBeYaTh 3anpo-
CaM, COBpPEMEHHbIM BbICTaBOYHbIM Tpebo-
BaHMAM, KOTOPbIM Mbl CTPEMUNCH COOTBET-
CTBOBATb».

OcobbIin noaxop K npoBeaexunio BTTB npos-
BMNO AreHTCTBO N0 PeKNaMHO-BbICTaBOYHO
aestensHocTM OMcKoi ob6nactu. bbin cos3aaH
HeMnoBTOPUMBbIN HMPMEHHBIW CTUb FNaBHOM
BbICTABKMW PErvoHa, KOTopbln OTBeYaeT BCem
COBpPEMEHHbIM KpUTEPUAM W B MOJIHON Mepe
cnocobcereyeT uaeHtTubuKaumn Omckoi 06-
nactu, nposeaéH pebpeHanHr BTTB, cMeHéH
eé norotun. Ecav B npexHem AomvHMpoBana
BOEHHasA Tema, TO B HOBOM OTPaXaeTcs CyTb
TeppuUTOpUN, €€ YCTPEMIEHUA U NepCreK-
TMBbI. JIOroTun oTpaxaeT U U3MEHWBLUWNICA
dopmart BTTB, KoTOpas opueHTUpOBaHa ce-
FOZHA He Ha «BEPHUCaX» BOEHHOW TEXHWKMU,
a Ha NOKa3 MHHOBALMOHHbLIX pa3paboToK B
pa3nnyHbIX HayKoEMKux cdepax. B egnHon
(bUpPMEHHOW CTUANCTMKE BbiNn 0opMIeHbI
BCe TPY NNOLLAAKMN BbICTABKU: BbICTABOYHbI
NaBWUNbOH, KOHFPECC-LLEHTP U NOJIUTOH.

Cratyc 6GpeHAOBOr0 MeponpuATUs  BCer-
Aa NoAYEPKMBAET ero AenoBas Nporpam-
Ma. B OTKpbIBLIEMCS B NEPBbIN AeHb BbICTAB-
KW KOHrpecc-xonne npownio 14 Kaw4yesbIxX
MEpPONPUATUIA — OT HayYHO-NPaKTUYECKNX
KOH(epeHLUA BCEPOCCUACKOTO, MEXperu-
OHaNbHOTO M OTPACNEBOr0 YPOBHSA 0 TEXHO-
NOTNYECKUX KOHTpeccoB 1 popymoB. HoBbln
KOHrpecc-xonn — COBPeMeHHas nnoLiajka
ANA neperoBopoB. Bcé npoaymaHo ¢ TOYKM
3peHus ypobcTBa ana rocteil — KabuHeTsl
ANA neperosopos, Kade, dypLlieTHas 30Ha,
30Hbl OTAbIXa.

Bo Bpema CcOBMeCTHOro paclMpeHHo-
ro 3acefjaHua coBeTa Mpu MNOJTHOMOYHOM
npeacrtaButene lMpesngeHta PO n mexperu-
OHanbHol accouyunauum «Cubrpckoe corna-
weHne» BuKTop TONOKOHCKUI OTMETWA, YTO
B CUOMPCKOM OKpyre, B 4acTHOCTU B OMCKOW
obnactu, HameTunocb cepbésHoe 06HOB-
neHve, n ofobpun paspabotkn npeanpus-
Tn: «Mbl BUAENN 04EHb MHOTFO HOBbIX NPK-
60poB, ABUraTeNneil, 3NEKTPOHHOW TEXHUKM,
cpeacTs uHdopmaTusaumm csasu. M ato or-
NINYAET CErofHALLHION BbICTaBKY OT MHOTMUX
npeabiaywmx. Cenyac Mbl AENCTBUTENbHO
BUMM 31€MEHTbl MHHOBALMOHHOTO NpoLec-

ca. BbicTaBKa BbINOMHMAA CBOK pofb U AacT
0Y€Hb CEPbE3HYI0 BO3MOXHOCTb MHOTUM FO-
CyLapCTBEHHbIM OpraHam 1 CTPyKTypam co-
BEpLUEHCTBOBATb CBOK paboTy. YBMAEHHbIE
pa3paboTkn yxe B peanbHOCTU CMOTYT MUC-
nonb3oBatb B paboTe cneLuanucTbl, KOTO-
pble NpubbIIM B OMCK KOHKPETHO 3@ HOBbI-
MU MeAMU».

Ha IX MexayHapoaHOW BbICTaBKe BbICO-
KOTEXHONIOTMYHOW TEXHWUKU WU BOOPYMKEHUA
«BTTB-2011» Omckas obnacTb passepHyna
IKCKMIO3UBHYIO 3KCMNO3WLUMIO, AM3alH KOTO-
poii pa3pabartbiBancs B pupMeHHOM cTune.
CreHp Omckoit obnactu 6bin cambim 60nb-
WMM 1 3aHUMan 700 m2. 3aecb 4eMOHCTPUPO-
Basacb 3KCNo3mumna 35 KomnaHum, npeacTa-
BUBLLIKX 200 pa3paboTok. OMCKME KOMNAaHWK
npe3eHTOBaNN BbICOKOTEXHONOTNYHbIE pas-
paboTKM ANA HaLMOHaNbHOW 060POHbI, a3po-
KOCMWYECKON OTpaciu, PaKEeTOCTPOeHWs, He-
cbrexvimuy, GONBILOA M Manoi  3HEepreTuKY,
MUINLLHO-KOMMYHANbHOTO  KOMMEKEa, TpaHC-
nopta 1 CBA3N.

BbICcTaBOUHbIA CTEHA 06MacTM cTan MHHO-
BaLMOHHON 3Kcno3nunen. OgHa n3 eé yHu-
KanbHbIX 0COBGEHHOCTel — WHTEepaKTMBHAA
niowaaKka ¢ OrpoMHbIM 3KpaHom, rae Ae-
MOHCTPUpOBanacb MHbopmaLus 06 OMCKMUX
yYyeHbIX 1 npeanpuHumaTenax. Bce matepu-
anbl Y4aCTHUKOB BbICTABKW OblN 3aBedeHbl
B 3/IEKTPOHHbIN KATanor, KOTOpbIi BOBCE He
HaJl0 HOCUTb € 06O — JOCTATOUHO NOAOWTH
K CEHCOPHOM MaHenn MHTepaKTUBHOW nno-
WazAKK, 3anpocuTb HeobxoauUMyio MHPopmMa-
LMIO M TYT e CKayaTb eé Ha elKy nau ne-
pefatb Mo 3/1eKTPOHHOM nouTe.

MoutoramMexayHapogHoBbICTaBKU «BTTB-
2011» rnaBHbIM AUNAOMOM B HOMMHaLMUK
«Jlydwas 3skcnosmuyua» locypapcTBeHHan
Kopnopauua «PoctexHonorua» Harpagmna
AreHTCTBO NO peKNaMHO-BbICTaBOYHON Je-
ATenbHocTM OMCKoi 0bnactv 3a gusanHep-
CKoe ohopMIeHne N COBPEMEHHYIO Nogavy
IKCMOHMPYEMbIX MaTepnanos.

Mo MaTepuanam opraHn3aTopoB BbICTaBKU
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BOEHHAA TEXHUKA

5EPOHVIPOBAHHbBIE ABTOMOBWIIN
M CNELTEXHMKA: HADEYHOCTb

N KAYECTBO MO EANHBIM CTAHOAPTAM

POHMPOBAHHbIE aBTOMO6VII1I/I, BHe 3aBUCK-
MOCTM OT TOro, M3rotoBneHbl OHW ANA BO-

€HHbIX WU FPaXAAHCKMX HY}KA, NPU3BaHbI 3a-
WMLWaTb YeNOBEYECKYID ¥W3Hb U [OCTaBAATb
LIeHHbIW WX ONacHbIMA rpy3 A0 MecTa HasHa-
yeHus. [latb 6onblue oxuaaemoro, 6bitb nep-
BbIM Cpeay npousBoauTeneii 6poHNPOBaHHON
TeXHUKM Mo cunam Ansa 3A0 «ACTENC». Mpep-
npuATUEe NPOU3BOAUT CMELTEXHUKY U cheuua-
JIM3MPYETCA MO HECKONbKUM HanpaBneHUsM.
OfHO 13 OCHOBHBIX — 13rOTOB/IEHME GPOHMPO-
BaHHbIX aBTOMOOMNEN, NpegHa3HaYeHHbIX A8
paboTbl B OXpaHHbIX, CUNOBbLIX U BAHKOBCKMX
CTPYKTypax.

B CBA3M C KECTKMMM OrpaHMyeHnsMM Mo oce-
BbIM Harpyskam npv Npou3BOACTBE CreLaB-
ToMOGMNell paHee NpUMEHsNAch TEXHONOTUs
«OTKPBITOro BPOHUPOBAHMs», MPU KOTOPOM Ka-
6uHa npeactaeisna cobon LenbHylo CBapHYIO
Kancyny 6e3 Kakoro-nmbo Kapkaca U BHELHUX
naHenei. Tak 6bino, noka «ACTEVIC», 6naroaa-

pA COGCTBEHHBIM KOHCTPYKTOPCKUM U TEXHOMO-
TMYeCcKM pa3paboTKam v MCoNb3ys B KayecTse
6a30Boro Lwaccu Hoble MoauMKaLmu aBTo-
MoGUnei, He BBEN TEXHOMOMIO «CKPbLITOTO Hpo-
HMPOBaHWA». bpoHA pasmelLaeTca BHYTPU Ka-
OMHbI, HO TaKMM 00PA3OM, YTO BHELUHWIA BUA
aBTOMObMA He MeHsieTcs. MpenmyLLecTa 3Toi
TEXHOMOMU OYEBMAHBI: NO BHELHeMy Buay 6po-
HUPOBAHHbI AaBTOMOOM/Ib NPAKTUYECKU HUYEM
He OT/IMYAETCA OT «CTaHAAPTHOrO» 1, NP OTCYT-
CTBUM BOMHML, He BbIAENSETCS W He NPUBNEKAeT
K cebe BHUMaHue B TPaHCMOPTHOM MNOTOKe.
ApTnnepuinckmii TArad B coctase waccn KAMA3
63501 C KOMMNEKTOM AOMNOHUTENBHON 3aLLMTbI,
(yproHa cnewmanbHOro M KpaHa-MaHunynaropa
VM-55B npeaHasHayeH Ans nepeBo3Kkv onepa-
TUBHOW Pynnbl CreLnoApasaeneHuil, peMoHT-
Hol Gpuragpl, cneluanbHbIx rpy3os (Goenpuna-
COB), BYKCUPOBKY apTUINEPUIACKIX OPYaAWIA.
®yproH W3roToBAEH W3 TEPMOLLYMOU3ONALN-
OHHbIX MaHener TWNna «C3HABUY» BKIEEHHbI-

~ISsT4IS

www.astais.ru

mMu BpoHenuctamu. OBopyaoBaH ciyxebHoN
(cnpaBa) 1 aBapuitHoi asepblo (cnesa), aBa-
PUIHBIM NIIOKOM Ha Kpbille, NeperoBOpHbIM
YCTPOMCTBOM Mey KabUHOM 1 OTCeKoM, Mu-
pamuoi AnAa opywus, WKadom ANA Ofex-
ZAbl, CManbHbIM MECTOM, OTKUAHBIM CTOJIMKOM W
(DUNLTPOBEHTUNALMOHHON YycTaHOBKOW. Konu-
UECTBO JIMYHOMO COCTaBa B 0OUTAEMOM OTCEKe
6 YenoBeK.

[abaputHble pasmepbl naatopmbl — 4,012 x
2,470 m, macca nepeso3umoro rpysa — 5,00 1.

MaKcumanbHas — rpy30onofbEMHOCTb  KpaHa-
MaHunynaTopa — 2,05 T, MakCMMabHbIN BbineT
cTpenbl — 6,78 M.

CreneHb 3alWuTbl GPOHMPOBAHHON KabuHbI,
¢yproHa, TonameHoro 6aka u AKb cooTBeTcTBY-
to1 5 knaccy no FOCT P 50963-96, rabaputbl
asTomobuis cootsetcTByioT rabaputy 02-BM
[OCT 9238-83.

Mo pe3ynbTatam McnbITaHWiA aBToMObUAK CO
CKPbITbIM 6POHMPOBaHMEM Y MHOTO(YHKLMO-
HaNbHbIMW MOAYNSMW Pa3IMYHbIX KOMM/IEKTa-
LM MPUHATBI Ha CHabeHWe BoOpyKEHHbIX
Cun PO.

KoHcTpyKTOpcKoe  6lopo  KOMMaHuM  Beagr
cobcTBeHHble  PaspaboTky M0 MOBbILWEHMIO
6€30MacHOCTY  3KMNaa  BPOHMPOBAHHOTO
aBTOMOGUNISA, B TOM YiCAe MO 3alluTe OT AUHa-
MUYECKOrO 1 OCKOIOYHOTO BO3AENCTBUS Npu
noapbiBe B3PbIBHbIX YCTPOIACTB.

Kpome 6GpoHMPOBAHHbIX aBTOMOGWNEN, KOM-
nanua «ACTEMC» BbinycKaeT pasnuyHyio cnetl-
TEXHUKY FPAAAHCKOro HasHayeHus. CtaHaap-
Tbl KQYeCTBa NpU €€ CO3/aHMMN TaK e BbICOKU
1 6a31pyioTcs Ha NPUMEHEHUN KOHCTPYKLMOH-
HbIX CTanei, No3BoNALMX 0becneynTs BbiCo-
Kyt0 IPOYHOCTb.

ARMORED AND SPECIAL-PURPOSE VEHICLES: RELIABILITY
AND QUALITY ACCORDING TO COMMON STANDARD

rmored vehicles, whether they are produced for mil-

itary or civil use, are designed to protect human life
and deliver valuable and dangerous goods to their point
of destination. To achieve more than expected and be a
leader among the manufacturers of armored vehicles is
not too much for ASTAIS JSC. The enterprise produces
special-purpose vehicles and has several specializations.
One of the main directions is the production of armored
vehicles for the use of security agencies, military and po-
lice branches and banks.
Owing fo the tight constraints on axial loads, manufac-
turers used to apply a so-called open armor-plating tech-
nology for the production of special-purpose vehicles.
With this technology a cabin of a vehicle represented a
solid welded capsule without any cage or external pan-

els. Due to its own structural and process developments
and its use of new vehicle modifications as carrier vehi-
cles, ASTAIS infroduced a new technology of concealed
armor-plating. Armor is placed inside a cabin without
changing the appearance of a vehicle. The advantages of
the technology are obvious: the appearance of armored
vehicles is nearly the same as of a standard car and with
no loopholes such a vehicle does not stand out or attract
any attention in the traffic stream.

Artillery tractor built in the KAMAZ 63501 chassis with
a set of additional protection, a special box-carrier and
the IN-55V loader-crane is designed for carrying task
units of special forces, maintenance crews, special car-
goes (ammunition) and for towing pieces of arfillery.

The box-carrier is made of heat- and noise-insulating
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sandwich panels with pasted-in armour sheets. It fea-
tures a service door on the right and an emergency door
on the left, an escape hatch in the roof, an infercommuni-
cation system between the cabin and the module, a rack
for weapons, a wardrobe, a berth, a folding table and a
filter-ventilator unit. The crew module can fit up to six
people.

Dimensions of the platform are 4.012 x 2.470 m. Cargo-
carrying capacity is up fo 5.00 tons.

Maximum load carrying capacity of the crane is 2.05
tons. Boom reach is 6.78 m.

The armoured cabin, the carrier-box, the fuel tank and
the battery are of Class 5 level of protection (GOST
R50963-96). Dimensions of the vehicle correspond to
02-VM overall dimension (GOST 9238-83).
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BOEHHAA TEXHUKA

O NMPEMMYLLECTBAX MPUMEHEHWA

BPOHEKEPAMIWKW B NMEPCIMEKTBHbIX ‘N

OBPA3LIAX NEFTKOW BPOHETEXHUKI

XonauHrosas komnaHus «HoBOCUBUPCKNIA DNEKTPOBAKYYMHbIN
3aBoa-Coto3» B hopMe OTKPLITOro aKLMoHepHoro obuecTsa

(XK OAO «H3B3-Coto03») BeAET CBOE HA4ano oT IeHMHIPAACKOro 3aBoja
«CBetnaHa». XK OAO «H3B3-Coto3» B Te4eHME MHOTUX JIET ABNIAETCA

NPOU3BOANTENEM 3IEKTPOHHbBIX KOMMOHEHTOB M NPUOGOPOB

CBY-gnanasoHa ansa MnHo60poHbl Poccum 1 apyrux cUnoBbix CTPYKTYP.

B unnuymateHom nopsagke XK OAO «H3B3-
Coto3» B TeyeHWe [BYX NeT BeAET paboTbl no
OCBOEHUIO CEpUIHOTO BbINycKa GpoHeKepa-
MUKW, 3DOEKTUBHON ANA 3aWuTbl OT CTpen-
KOBOrO BOOPYXeHUs Kanubpos 7,62 MM,
12,7 Mm, 14,5 mMm. Ins nHTeHCcnduUKaumm pas-
paboTok no HanpaeneHuio «bpoHeKkepamuKkar
W [NA ONepaTMBHOIO B3aMMOZAENCTBUA C Beay-
WMMN aKagemmyeckumn opranusauamm CO
PAH 1 Beaywwmmm Bysamu CMOGMPCKOro peru-
OHa co37aH0 Hekommepueckoe NapTHEPCTBO
«Hay4HO-NpOM3BOACTBEHHBIN KoMMneKc «Cu-
GupcKast kepammnKar.

Pa3paboTkm no HanpaBneHuto «bpoHeke-
pamuKka» ABNAIOTCA YacTbio 06LLero npoek-
Ta pa3BUTUA KepamuyecKoro Npov3BOACTBA,
OCYLLECTBISEMOTO KaK B paMKax peanusa-
LMW KOMMIEKCHOTO MPOEeKTa, OpPraHn30BaHHO-
ro MuHobpHaykv Pocciu no noctaHoBeHMto
MpasutensctBa PP N2218, Tak M B pamkax
peanv3auunm COBMECTHOTO WHHOBALMOHHOIO
npoekta ¢ OAO «POCHAHO», KoTopblii nony-
UKMN OKOHYaTenbHoe ofobpeHVe noneynTenb-
ckoro coBeta OAO «POCHAHO» 15.06.2011 .
B TeyeHve fByx mocnegHux neT OCBOeH ce-
PWIHBLIN BbINYCK Pa3BEPHYTON HOMEHKNATy-

pbl GPOHEBbIX M3aennin — 7 BUAOB GpoHeke-
pamuku 32 Tunopasmepos (MpAMoyronbHas
NNoCKas U paauycHas 6poHennUTKa pasme-
pamu 50x50 Mm 1 100x100 Mm B AnanasoHe
TOMWUMH 6—12 MM, GPOHEPONKM B AMANaso-
He AvameTpoB 13—-29 MM 1 fnana3oHe BbICOT
11-24 MM, LWIECTUTPAHHWKU B lMana3oHe «pas-
MepoB Noa Kntoyy» 20-40 MM 1 granasoHe Ton-
WMH 6—40 MM), U3 HUX:

- 5 BWAOB GpoHeKepamuKky paspaboTaHbl 1
MCNbITaHbl AN GPOHEIKUNMPOBKYM NIMYHOTO CO-
CTaBa ANa 3aluTbl OT CTPENKOBOr0 BOOPYMe-
HUA KanMBPOB 5,45 MM 1 7,62 MM;

— 4 Bnaa 6poHeKepamuKm paspaboTaHbl U UC-
NbITaHbl A8 3aLLUTbl NETKON GPOHETEXHUKM OT
CTPENKOBOrO BOOPYMEHUsA Kanmbpos 7,62 MM,
12,7 Mm 1 14,5 mm.

B cTagmu pa3paboTKy U UCTIbITaHUIA HAXOAATCS
PAL 3NeMeHTOB GpoHEKepamMuKK C paamono-
rNOLALLMMY CBONCTBAMU ANA 3aLUTbI KOpa-
6neit BM® ot 06HapyeHus roloBkamu Haee-
[EHVA NPOTUBOKOPabEbHbIX PaKeT.

3a ABa roga B o6LleN CNOXHOCTU NpoBe-
[leHO 8 CTeHAOBbLIX WCMbITAHWA MO OLEHKe
NPOTUBONY/ILHON CTOMKOCTM GpoHenaHenen
PasNnyHbIX MpoM3BOAMTENEA OPOHEIKMNK-

Peaynwrarw obctpena GpoHenaHanai ¢ eepawmkol XK O8O0 “H383-Cowa”
{BHEWHWE ¥ BHYTpeHHPRE nosapxHocTH BPIM-3)
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XK OAO «H3B3-Coto3»
630049, Poccus,
Hosocnbupck,

KpacHbiia np., a. 220

Ten: +7 (383) 228-71-30
®dakc: +7 (383) 226-14-70
E-mail: marketing@nevz.ru

POBKM 1 NErKON GPOHETEXHUKM, B T. Y. B OCHOB-
HbIX  CePTUGMULMPOBAHHBIX  MCMbITaTeNbHbIX
LieHTpax.

MocnegHne UCMbITaHWA — HATypHble UCMbITa-
HUs 06pasua nérkoit GpoHetexHuku (BPAM-3)
ANSA 3alLMTbl OT CTPENKOBOTO OPY}Us Kanubpa
14,5 mm (nynemér KMNBT) npoBeaeHbl Mo MHK-
umatmee OAO «KoHLepH «Pycckue malimHbly»,
MunHO60pOHbI PO 11 BoeHHO-NPOMBILLAEHHOM
Komuccum npu lMpasutensctee PO. Ucnbita-
HWA NpoBejeHbl Ha orHeBom nonurone HANLL
BT 3 LHWW MO P® B r. Ky6uHka.

Ha wncnbitanua 6-10 unioHsa 2011 r. Ha nonwu-
roH B r. Ky6uHka 6bin npeacraesneH BPAM-3 ¢
[BYMS BapuaHTamm UCMOJHeHWA naHenemn fo-
NOMHUTENBHON 3aLUNThI, YCTAHOBNEHHBIX Ha
GOKOBbIX MPOEKUMAX, N060BOM MpoEKUUU,
6allHe, B T.4. BblIM MCMbITaHbI GPOHENaHem ¢
kepamukon XK OAO «HIB3-Coto3».

Bcero no BPJM-3 ¢ KOMNAEKTOM JONONHUTESb-
HOW 3aLUWTbl TPOM3BEAEHO 68 3a4ETHBIX Nona-
AaHwi. Mo npoeKkunam nonagaHusa pacnpege-
NeHbl ciepytolmm obpasom: 13 — no nobosoii
npoekuuu; 25 — no npasomy 6opty; 30 — no
nesomy 6opry.

Mo npowsBoauTensm Kepamuku nonagaHvA
pacnpegeneHs! cnegyolym obpasom: no na-
Hensm ¢ 6poHekepamukoii XK OAO «HIB3-
Coto3» — 39 nonagaHui, no naHensm C
6poHeKepamMuKoii Apyroi KomnaHum — 29 no-
najaHui.

Mo uToram UcnbiTaHWiA HaunyyLme pesynbTathbl
6anNNCTUYECKO CTOMKOCTY K aBTOMATUYECKO-
My CTPENKOBOMY OpYXMWi0 Kanubpa 14,5 Mm
6bl11 nosyyeHbl Ha GpoHenaHensx, U3roTos-
NeHHbIX Ha ocHoBe GpoHekepamukn XK OAO
«H3B3-Coto3».

B nHactoswee Bpema XK OAO «H3B3-Coto3»
— KpynHeiwas 3a Ypanom KomnaHusa no npo-
W3BOACTBY M3AENNA W3 TEXHUYECKOW Kepa-
MUKW, OTBeyalolien BbICOKMM CTaHAapTam
KayecTBa, roToBas K pasnnyHbiM (opmam
COTpyAHUYeCTBa.

www.nevz.ru



ADVANTAGES OF USING ARMOUR
CERAMICS FOR FUTURE LIGHT ARMOUR
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sptyek gt 1 ey okl

e

Brenuin ann BROM-3 ¢ Eposenasensasm
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ovosibirsk  Electrovacuum  Plant-Soyuz

Holding Company being the Joint Stock
Company (NEVZ-Soyuz) first was known as
Svetlana plant, Leningrad. For many years NEVZ-
Soyuzhas been producingelectroniccomponents
and microwave devices forthe Ministry of Defence
of Russia and for other security agencies.
It has been the initiative of NEVZ-Soyuz for
two years to work on starting serial production
of armour ceramics which serves as effective
protection against 7.62-mm, 12.7-mm and
14.5-mm small arms. In order to intensify
development of the armour ceramics, as well
as to cooperate on a timely basis with leading
academic institutions of the Siberian Department
of the Russian Academy of Sciences and leading
universities of the Siberian region, a non-profit
partnership called Siberian Ceramics Research
and Production Complex was established.
Developmentswithinthe Armour Ceramics Project
are a part of the general project on developing
ceramics production both within the complex
project organised by the Ministry of Education of
Russia by decree of the Russian Government No.
218 and within the joint innovative project with
ROSNANO, which was approved by the board of
trustees of ROSNANO on 15 June 2011.
Withinthelasttwoyears serial production ofawide
range of armoured devices has been enhanced,
including seven types of armour ceramics which
come in 32 unit sizes (flat rectangular and radial
armour plates in 50x50 mm and 100x100 mm
and in a range of width from 6 to 12 mm, armour
rollers 13 to 20 mm in diameterand 11 to 24 mm
high, hexagons with a flat-to-flat dimension of 20
to 40 mm and 6 to 40 mm wide), among which:
- Five types of armour ceramics designed and
tested for protecting staff against 5.45-mm and
7.62-mm small arms

- Four types of armour ceramics designed and
tested for protecting light armour against 7.62-
mm, 12.7-mm and 14.5-mm small arms

A number of components of armour ceramics
capable of absorbing radio signals are under
development and testing. They can be used for
the naval fleet to exclude the possibility of being
detected by target seeking warheads of anti-
ship missiles.

In two years a total of eight stand tests have
been carried out in order to assess the degree
of ballistic proofing of armoured panels by
various manufacturers of armour and light
armour, including those in main certified testing
centres.

The latest tests, full level tests of light armour
(BRDM-3) for protection against 14.5-mm
small arms (KPVT heavy machine gun) were
pioneered by Russian Machines Corporation,
the Ministry of Defence of Russia and the
governmental Military-Industrial Commission.
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COMBAT MATERIEL

The tests were carried out at the firing ground
Research, Development and Testing Centre of
Armoured Vehicles 3 of the Central Research
and Development Institute of the Ministry of
Defence of the Russian Federation, Kubinka.
Within 6-10 June 2011 the firing ground in
Kubinkawas used to test BRDM-3 of two designs
of the additional protection panel installed on
side projections, front projection and the turret.
The armoured panels with armour ceramics
manufactured by NEVZ-Soyuz were tested as
well.

The total number of scoring hits on BRDM-
3 equipped with additional protection is 68.
The distribution of hits for projections is the
following: 13 on the frontal projection, 25 on the
starboard and 30 on the portside.

The distribution of hits by the ceramics
manufacturer is the following: the panels with
armour ceramics made by NEVZ-Soyuz showed
39 hits, the panels with armour ceramics made
by a different company 29 hits.

Following the results of the tests, the best level
of ballistic protection against automatic 14.5-
mm small arms was achieved with armoured
panels manufactured usingthe armour ceramics
by NEVZ-Soyuz.

NEVZ-Soyuz is currently the largest company to
the east of the Urals that manufactures products
using technical ceramics. It meets the high
quality standards and is ready for various forms
of cooperation.

NEVZ-Soyuz

220 Krasny Prospekt

630049 Novosibirsk, Russia

Phone: +7 (383) 228-71-30

Fax: +7 (383) 226-14-70

E-mail: marketing@nevz.ru, www.nevz.ru



CTPATETMN
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MOZEPHU3AUNA CUCTEMbI
HALMIOHAJIBHOW BE3OMACHOCTW POCCAW:

NONCKW NOJIA PABHOBECKA

B COBPEMEHHbIX YCOBUAX BOMPOCHI 06e-
crnedeHuss HauuoHanbHoM Gesonac-
HOCTW Poccun ABAAIOTCA NPUOPUTETHLIMU W
6€3yCNOBHbLIMM MO OTHOLWWEHMIO K APYTUM BO-
npocam NoAUTUYECKOrO Pa3BUTUS, NOCKOIb-
Ky ANs POCCUIACKOro rocyaapcrBa CerogHs
pelleHne npobnem HauuoHanbHoi 6Geso-
NacHOCTW, KaK HUKOr4a paHee, Hanpsmyio
CBA3@HO C AaNbHelLMM PasBUTUEM CTPaHbI,
coxpaHeHuem eé camouaeHTuduKaumm, ca-
MOGBITHOM KYNbTYPbl U LMBUAU3ALMOHHO
moaenu. lMpesuaeHTom cTpaHbl Amutprem
MepBeaeBbiM 6b110 OTMEYEHO, YTO «pa3Bu-
TWe Hallero rocyaapcTea u ob1ecTsa HeBo3-
MOMHO 6e3 3chdeKTnBHOro obecnedeHms Ha-
LiMOHaNbHO 6e30nacHOCTU 1 060POHbI».

YHuKanbHoe nonoxeHue Poccuiickon Pepe-
pauumn, ocobeHHOCTM eé reorpaduyecKoro
W KyJbTYPHO-MCTOPUYECKOro naHpwadra,
TPaAMUMN BOBNEYEHHOCTU B pelleHne rno-
6anbHbIX NPo6IeM MUPOBOTO Pa3BUTUSA CBU-
AETeNbCTBYIOT O HenpurogHocTy ans Poccum
reonosMTUYECKUX Mogeneil obecneyeHuns
HaLMOHaNbHOM 6e30MacHOCTH, MCMofb3ye-
MbIX ApYrumMu rocysapcreamu. Mouck cob-
CTBEHHOIO NyTN reonoMTMYECKOro PasBuTHA,

onpeaeneHve ONTUManbHbIX HanpasieHui
peanv3auun HauMoHabHbIX HTepecoB B XXI
BEKe MNpeBpallaeTca ANA Hallel CTpaHbl B
NpUOPUTETHYIO 3aaayy B Gavkaiiwen u cpea-
HECPOYHOM NepcneKTuBe.

CobblTsi HeaBHero npoLIoro, CBA3aH-
Hble C YXy[UWeEeHWEeM reonoNUTUYECKOro
NoNOMeHNUs Poccuu, XoTst U HOCAT BpeMeH-
Hblii XapaKTep, OKa3blBalOT CYyLIECTBEHHOE
BNUAHME HA (OpMMpPOBaAHME MOAXOLOB K
obecneyeHnto cobcTBeHHon GesonacHo-
ctn. CNoMmMBLIEECA NONOMEHME HAKNa/bIBa-
€T MOBbILWEHHYI0 OTBETCTBEHHOCTb Ha ML,
NPUHMMAIOLUX COOTBETCTBYIOLIME MONNUTU-
YecKue pelleHus, B NiaHe yyéta, C OAHONA
CTOPOHbI, HALMOHANbHbLIX U reocTparernye-
CKMX MHTEPEeCcOoB rocyaapcrea, a ¢ Apyron —
peasnbHbIX BO3MOXHOCTEH MO WX BOMjoOLie-
HUIO B U3Hb.

[e0noAMTMYECKOE NOJOXEHME TAKOTO Kpyn-
HOro rocygapcrea, kak Poccus, npepcras-
nAeT  coboi  CNOMHOCTPYKTYpMpPOBaHHOE
AB/IEHNE, KOTOPOE B CO/AEPHATENbHOM K
(hYHKUMOHANbHOM N1aHe OTPaXaeTXxapaxTep
1 0co6eHHOCTM BOBieYeHUs Poccum B cucre-
My r106abHbIX NPOCTPAHCTBEHHO-CUNOBbIX
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OTHOLUEHMIA, CNOCOBHOCTL rocyapcTBa oKa-
3bIBaTb ONpeenéHHoe BAUAHNE Ha pa3BUTHe
reonosMTMYeckoil 06CTaHOBKM KaK B CBOEM
pervoHe, Tak U Mupe B LENOM, CO3AaBas
YCNOBUA ANS peanusauum cBomx rayBuHHbIX
WHTEpecoB, uenen u 3apay. CTpyKTypHo reo-
noauTUYeckoe nonoxenue Poccuiickon Pe-
Aepaunu BKNoYaeT B cebs psa KOMMOHeH-
TOB, BRXHENLWMMM U3 KOTOPLIX BbICTYNAT:
TepputopuanbHo-reorpaduyeckuil,  reou-
CTOpPUYECKUI, TEO3IKOHOMUYECKNIA, reocTpa-
Ternyeckuin. Kawabin n3 Hux hopmupyercs
NoA BO3AENCTBMEM ONpeenéHHOro cnekTpa
reonosuTMYeckux akTopoB U Henocpea-
CTBEHHO CBSAI3aH C NpoLeccamu 0CO3HaHUA
06bEKTUBHBIX NOTPEGHOCTEN CBOEr0 MUPO-
pa3sutus, hopmynupys 1 peanusys CBOW
anpuopHble MHTEPECHI.

AHanu3 NpaKkTUku obecneyeHns HauMoHanb-
Hoi 6e3onacHocTn Poccuiickoin Pepepaumnm
CBWAETENBCTBYET O TOM, YTO B CTPaHe co3aaH
N OYHKUMOHMPYET onpeaenéHHbli rocyaap-
CTBEHHbI MeXaHM3M pa3paboTku 1 peanusa-
LM NOAUTUKM B 0bnact 6e3onacHocTu, Bo-
npocbl o6ecneyeHns KOTOPOro AOCTaTOYHO
WMPOKO NpopaboTaHbl B MPaBOBOM, KOHLEMN-




TyasbHOM, CTPYKTYPHO-OpraHn3aLMoHHOM 1
cofiepaTeNbHOM nnaHe.

HauvoHanbHas  6e3onacHocTb —  BUA
6e30MacHOCTM HA YPOBHE OTAENbHbIX rocy-
AapCTB, NMPU KOTOPOM WCKIOYAETCH yrpo-
3a BOWHbI U MOCAraTeNbCTB Ha CyBepeHUTET
CTpaHbl, €€ He3aBMCUMOCTb U TEpPUTOPUAb-
HYI0 LleNI0CTHOCTb. JTOT BUA GesonacHocTu
npeanonaraet 6e3yCcNOBHYO BO3MOXHOCTb
npoBefeHUss rocyfapcTBOM CamMoCTOSATENb-
HOWM BHELUHEW W BHYTPEHHeN NONUTUKM, OT-
CYTCTBME BMeLIATENbCTBA B €ro Aiena U3BHe.
Monutuyeckas coctaBastllas GesonacHo-
CTW 03HayvaerT:

— YCTOMYNBOCTb U 3DPEKTUBHOCTL NONUTH-
YeCKOM CUCTEMbI;

— BblpaKeHWe U peanu3aumnio NoaUTUYECKON
cucTemoit 6a30BbIx MMNEPATUBOB OCHOBHbIX
CoLManbHbIX rpynn ¢ 0OAHOBPEMEHHbIM 06e-
CMEeYeHNeM COLMaNbHO-NONNTUYECKON CTa-
6UNBbHOCTH;

— omcytctBue B obuiectBe  KECTKUX
COLMaNbHO-NONUTUYECKUX KOHNKTOB;

— MOCTOAHHbIA MHOTOBEKTOPHbIA MOHMUTO-
PWHT KOHAUKTOTeHHOW cpefbl, cnocobeTay-
IOWMNA MUHUMU3ALMN [AeCTPYKTUBHbIX BO3-
AENCTBUI Ha COLMYM.

3HaYMMbIM 31eMeHTOM 6e30MacHOCTU rocy-
JapcTBa ABAAETCA U 3alluTa npaB Yenose-
Ka, obecrneyeHune ycioBuii ans HopMasnbHoO
HU3HEeAeATeNbHOCTM 061 ecTBa.
O6Lien3BecTHO, UTO HauuoHanbHas 6e3o-
NacHOCTb CTPYKTYPHO BK/OYAET B cebs:

a) locypapctBeHHylo 6e3onacHocTb — no-
HATWE, XapaKTepu3yloliee YpOBEHb 3a-
WMLWEHHOCTU TOCYAAPCTBA OT BHELWHUX U
BHYTPEHHUX yrpo3. OTOXAecTBAEHWE rocy-
AapCTBEHHOW 6€e30MacHOCTM C HauMOHab-
Hol Be30MacHOCTbI0 HEBEPHO, TaK KaK nep-
BOE MOHATUE ABNAETCA MEeHee LWMPOKUM.
HauvoHanbHas 6e30nacHoCTb BKIOYAET B

cebs NoHsTMe rocyaapCcTBeHHo 6e3onacHo-
ctv. TocyaapcTBo He ABAAETCA CUHOHWMOM
MOHATUSA «HALWA», FOCYAAPCTBO — 3TO aAMM-
HUCTPATUBHBIN annapart, CPeACTBO LOCTUKe-
HWUA HauMOHaNbHbIX MHTepecoB. He Bcerpa
yrpo3a rocyaapcrBy MOXET COCTABAATb HEMO-
CPeACTBEHHYIO Yrpo3y Hauuu, rocyaapctBo
MOMET MOrMbHYTb, HO HaLMA OCTaHeTcs —
NPMMEPOM TOMY CIYKUT cyabba Poccuitckoit
umnepun n Cosetckoro Coto3a;

6) O6uiecTBeHHyl0 6€30MacHOCTb — MOHSA-
TWe, BbIPAXEHHOE B YPOBHE 3aLLULLEHHOCTH
AINYHOCTM U 0BLLeCTBa NPENMYLLECTBEHHO OT
BHYTPEHHUX Yrpo3 06LieonacHoro xapakxre-
pa (B Teopuu rocyaapcTea 1 NnpaBa ecTb MHe-
HUWe, YTO KPOME YPOBHA NPECTYNHOCTU 1 Npa-
BOHapYLEHU OJHUM U3 KPUTEPUEB OLLEHKU
obLlecTBEHHON 6€30MacHOCTU cneayeT cyu-
TaTb YPOBEHb 3aLLUTbl NIMYHOCTM 1 0bLILeCTBa
OT NOCNEACTBUIA CTUXMIAHBIX OeACTBUI U Tex-
HOreHHbIX KaTacTpod);

B) TexHoreHHyio 6e30MmacHOCTb — ypOBEHb
3alMWEHHOCTY OT Yrpo3 TEXHOrEHHOTO Xa-
paktepa. OHa 00ycnoBiMBaeT CTeneHb 3a-
WMLEHHOCTU YeNoBeKa, 0OLEKTOB U OKpY-
Xalolwen cpeapl OT yrpo3, WCXOAAWMX OT
CO3[aHHbIX 1 DYHKUMOHUPYIOLMUX CNOMHbIX
TEXHUYECKUX CUCTEM NMPU BOSHUKHOBEHUN U
pa3BUTUK aBAPUIAHBIX U KaTaCTPOdUUECKNX
CUTyaumm. 3To — COCTOAAHME 3aALYULEHHOCTU
HaceneHus, TEXHUYECKUX CUCTEM U OKpYyXKa-
follen cpeapbl OT TEXHOTEHHbIX aBapuii 1 Ka-
TacTpod, CO3AatOWMX Ype3BblyaiiHble CUTYa-
LM TEXHOTEHHOTrO XapaKTepa;

r) dKonormyeckyto 6e30nacHoCTb 1 3aluUTy
OT Yrpo3 CTUXMIAHBIX 6eaCcTBUA.

Ha npoTsaxeHWn Bceil ucTopumn Yenosedye-
CTBa HauuoHanbHas 6e30MacHOCTb  OTO-
WAECTBNANACb C BOEHHOW 6e30MacHOCTbIO,
3alLULLEHHOCTBIO FOCYAAPCTBA OT BOOPYKEH-
HOro HanazeHus u3BHe. B Hawe Bpems AaH-

STRATEGY

HbI KOMMOHEHT HauuoHanbHoiW 6e3onac-
HOCTU TaKe WrpaeT HenocpeAcTBEHHYIO
ponb. MpK 3TOM y4uTbIBaAKOTCA Takue haKTo-
pbl, KaK: COCTOAHME BOOPYKEHHbIX CUA CTpa-
Hbl M BO3MOXHbIX TeaTpoB BOEHHbIX Aeit-
CTBUI; Hanuume (MNKM OTCYTCTBME) BOEHHbIX
COIO3HMKOB; pa3Mepbl BOEHHOro OGloaxe-
Ta; HAYYHO-TEXHWUYECKUN, 3IKOHOMUYECKMUIA
1N paemorpaduyeckuini moTeHuman CcrpaHbl;
MOpanbHblii Ayx Hauuu. B coBpemeHHbIX
YCNIOBUAX MPOMCXOAWT MOCTOSIHHOE Hapac-
TaHWe BeHYYpHOCTM cucTemMbl obecneye-
HUs BOEHHO Ge3onacHocTn, yto obycnos-
JIEHO YCUNEHWUEM BIUAHMA MHOTOUYMCAEHHbIX
LeTEPMUHAHT  (MONUTUKO-BNACTHBIX, COLMO-
KYNIbTYPHbIX, 3KOHOMUYECKMX, UH(OpMaLm-
OHHbIX, TEMMOPA/bHbIX, TUYHOCTHLIX U Ap.)
Ha NpoLecc NPUHATUSA PELIeHUn B WHTepe-
cax obecneyeHuss BoeHHOW 6Ge3omacHOCTW.
Mx uHTerpauus obpasyer cBoeobpasHyio pu-
CKOTEHHYI0 cpefy, KOTopas JOMKHa BCAYECKU
YUYNTBIBATLCA U PErynMpoBaTbCs Npy onpeje-
NIeHUN Lienei, BbIbopa anbTepHaTuB 1 peanu-
3aLMK BOEHHO-NONUTUYECKUX PELLIEHWIA.

3a nocnepHue rodbl YYEHBIMU W MONWTUKA-
MU Bbina MpojenaHa orpomHas pabota no
KOHL,eNTya/lbHOMY OCMbICIEHWI0 MPOGAeMbI
obecneyeHns HauMOHaNbLHOM 6e3onacHoOCTH
Poccun, oduumansHo yTBEpHAEHb! U yiKe 1c-
MONb3YIOTCA B MPAKTUYECKON MOJUTVKE TaKkue
BaHble [OKyMeHTbl, KaKk CTpatervs Haumo-
HanbHoi 6e3onacHoctn Poccuiickoin depe-
paumm o 2020 r., o6HOBNEHHas BoeHHas
OOKTpMHA U KoHuenuus BHEWHeln noauTu-
Ku, [loKTprHa nHGopMaLmoHHoi 6e3onacHo-
CTW, Apyre JOKYMEeHTbl U MonoxeHus. B co-
LMyMe cnoxmnach y6exaeHHOCTb B TOM, YTO
B OCHOBE TOCYAApPCTBEHHON MOJUTUKN [OJK-
Hbl NeXaTb HauMOHaNbHbIE WHTEPECHI, a Mo-
JUTUYECKUE pelleHUs JOMkKHblI ObiTb B3Be-
WeHbl M NpoAyMaHbl, Hay4HO OBOCHOBAHbI

AUGUST *11 |04 | NEW DEFENCE ORDER STRATEGY

63



CTPATETMN

1 COrnacoBaHbl C OCHOBHbLIMM HanpasneHu-
AMW KauyecTBeHHOro obecneyeHus Gesonac-
HOCTU rocyaapcrea.

TaK, no pesynsrataM MOHWUTOPUHTA, NPOBe-
aéxnoro Komutetom Coseta ®egepayum no
o6opoHe 1 6e30nacHOCT, BONPOCHI HaLMo-
HanbHoi 6e3onacHocTn Poccum perynupytot
6onee 70 ykasoB [pe3ugeHTa Poccuiickoi
®epepayumn 1 okono 200 thesepanbHbix 3a-
KOHOB. BMecTe ¢ Tem aHanu3 feiicTByioLiero
3aKoHoAaTeNbCTBa NOATBEPHAAET HepocTa-
TOYHOE HOpMATMBHO-NpaBoBOe obecneye-
HUEe PsAAA NONOMEHWI HaLMoHaNbHO 6e30-
NacHOCTV W NPOTUBOCTOAHWA HOBbIM PUCKaM
11 BbI30BaM. B CBA3M C 3TMM COBpEMEHHOE re-
ononuTMyeckoe nonoxeHue Poccun craBut
nepej rocyaapcTBom M 06LLeCcTBOM NPUHLM-
nuanbHble 3afayn No COBEPLIEHCTBOBAHUIO
CYL|eCTBYIOLLEro 3aKOHOAATeNbCTBA B chepe
YKpenneHus HaLuoHanbHom 6e3onacHoCcT 1
npaBomnopszKa.

Cepbé3sHoii npobnemoit B npouecce obecne-
YeHWs HauuoHanbHOW 6esonacHoctu Poc-
cuinckon Pepepauum no-npexHemy ocTaér-
sl NOJIOXKEHNE C «CUNOBbIM B10KOM». [leno
B TOM, 4TO KPOMe IBHO HEAOCTATOYHOTO -
HAHCMPOBAHUA BCEX 3/1EMEHTOB BOEHHOW
opraHusauuu rocyaapcrea, B CTpaHe uuc-
NIEHHOCTb  CTPYKTYP, B KOTOPbIX 3aKOHOM
npesycMoTpeHa BOEHHas Cayxba, 3Hauu-
TENbHO NpeBbIWAeT BCE MeXAyHapoaHble
cTaHaapTbl. B HacTosuee BpemMs «CUN0BOIA
610K» BKMloYaeT B cebs 12 TaKuUX CTPYKTyp-
HbIX MOApPAa3AeNneHuid, 1 cpean Hux Boopy-
EHHble Cunbl, 0B6BEKTUBHO HaxoAAwMecs

B C/IOXXHOM MOJIOXEHUWN MEPMAHEHTHON pe-
CTpyKTypusaumun. B nocnanumn lNpe3sngeHta
Poccuitickoii depepaumn (Hosbpb 2010 r.)
NOAYEPKHYTO, YTO B3AT KYpC Ha rnybokyto
MoaepHu3aumnio BoopywéHHbix Cun, Ha npo-
BEleHNE B HUX CUCTEMHBbIX, 3HAYUMbIX Mpe-
06pa3oBaHuii, YTo, MO MHEHWIO aBTOpa, B
MTOTe, C O/IHON CTOPOHbI, OCNOMHUT (yHK-
LMI0 YyNPaBAEHUA CUNOBbLIMU BELOMCTBAMM,
OTAQNNT TPAAULMOHHOE BAMSHME TAaKOTO Op-
raHa BOEHHOro ynpaB/eHus, Kak FeHepasb-
HbI WTab; ¢ Apyroit CTOPOHbI, U 3TO 0ObEK-
TUBHO, KAYyecTBEHHO OyaeT NnoBblleHa posb
Coserta 6e3onacHoctn Poccuitckon Pegepa-
UMK, Kotopblit GyfeT npepcTaBasTb coboin
€/INHCTBEHHbI rOCyAapCTBEHHbIA  OpraH,
CMNOCOBHbI KOOPAMHMPOBATL U HANPABAATL
NeATENbHOCTb CTO/Ib MHOTOYMCIEHHbIX CUO-
BbIX NOAPA3AeNeHWiA.

Hanuune onpeaeneHHbiX NpoTMBOpeYUin B
AeATeNbHOCTU TrOCYAApCTBEHHbIX U obLwe-
CTBEHHbIX CTPYKTYp Mo obecnedyeHnto Ha-
uMoHanbHo 6e3onacHocT  PoccuiicKom
bepepauun, noTpebHOCTM  YCTOMYUBOrO
reononuTMYeckoro passutua Poccuu, co-
XpaHeHWsa e& cTaTyca BenVKON [AepxkaBbl v
OCYLLeCTBIEHUA NCTOPUYECKOW MUCCUU Bbi-
3bIBAlOT HEOOXOAMMOCTb fanbHelliero no-
MCKa NyTel COBepLIEHCTBOBAHUA MexaHU3-
ma obecneyeHus eé 6e3onacHocTu.

TaK, B LleNsX COBEPLLIEHCTBOBAHNS MexaHu3-
ma obecnedyeHus HauuoHanbHoin 6e3onac-
HocTn Poccuiickoin Pepepaumy BO3MOMKHO
NPeAnoNOXUTL ONpPeeNEHHbIA CNEeKTp pas-
HOYpOBHEBbIX Mep (4eicTBMiY), KOTOpble
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Morau 6bl GbITb NPEANPUHSATLI U peanu3osa-
Hbl B KQUecTBE aNnbTePHATUBbI K YXKe Cylie-
CTBYIOLYMM, @ UMEHHO:

1. B TEOpEeTMKO-METOA0NOMMYECKOM MNaHe
Hanbonee oNTMMaNbHLIM NpeACTaBAfeTCA
NPUMEHEHWE Ha MPaKTUKE ONpeAen&HHOM
(yHKLMOHaNBHON Mofenu cuctembl obecne-
UeHUs HauuoHanbHon 6Ge3onacHocTU. KoH-
LenTyanbHble OCHOBbI npouecca obecreve-
HUS HauuoHanbHoi GesonacHoct Poccun
ye 03By4eHbl f. B. BonkoBbIM 1 BKNIOYAIOT B
cebs paj KauyecTBeHHbIX Npeobpa3oBaHuii.

B KauecTBe NepBOro KOMMNOHeHTa npeanona-
raeTcs KOHUENuMs reornoanTMyeckoro pas-
BUTUA Poccuun, B KOTOPON B camom o6uiem
Buae GyayT oTpaweHbl KOHTYpbI 3dhdeKTuB-
HOro (hyHKLMOHMPOBAHWUA POCCUINCKOTO Fo-
CyfapctBa B KayecTBe reonoUTUYeCKOro
cybbeKTa.

B KayecTBe BTOPOro KOMMNOHEHTa BO3MOXHO
paccmoTpeTbanbHeLee COBEPLIEHCTBOBA-
HWe HopMaTMBHO-NPaBoBoi 6a3bl obecneye-
HUA HauMoHanbHon 6e3sonacHoctn Poccum.
C 37011 Lenblo HeobxoarMo 0becneyunTs CKo-
peiillee NPOXOXAEHNEe NONPABOK U U3MEHe-
HUA K Chefylolwmm 3aKoHonpoektam: «06
obopoHe», «O BOMHCKON 06513aHHOCTU 1 BO-
eHHoW cnyxbe», «O 6e30nacHOCTU», a TaKKe
«0 norpaHuyHoii cnyxbe Poccuitckoin dege-
pauun», «O rocyfapCTBEHHOW MOLAEPIKKE
COLMaNbHO-3KOHOMUYECKOro Pa3BUTUs Npu-
rpaHnyHbIX Tepputopuii Poccuickon depe-
pauuun», «O 4ype3Bbl4ANHOM MNOJOKEHUUY,
«O BoiickoBoM pe3sepse B Poccuiickoin Pe-
aepaunu», «O BOEHHOM NONOMeHUU», «06
ummurpauun B Poccuiickyio ®epepauuion
1 ap. HacylwHoi notpe6HOCTbI0 CTano cos-
AaHue NoNHOBECHOro 3aKoHa «O BoopyméH-
HbIx Cunax Poccuinckon ®egepaymnm».
TpeTbM KOMMOHEHTOM MOET BbICTYNaTb
cama KoHLenuus HauuoHanbHoi Ge3sonac-
HOCTU, HO He B BUAe O0ULMNANLHOTO LOKY-
MeHTa, a /INLb KaK COBOKYMHOCTb B3rNAA0B,
CYWAEHWUN, NONOXEHUIA W NPUHLMMOB, MaK-
CMasbHO TOYHO OTpaNaloLWMUX 0cobeHHo-
CTV reonoNuTMYECKOro nosoxexHus Poccum n
3/1EMEHTbI €€ CUCTEMbI HaLMoHanbHo 6e3o-
nacHoCTU.

YeTBEPTbIM KOMMOHEHTOM B 3TOM Clyyae
6yner NpuHATME AOKTPWHBI HALMOHAILHOM
6esonacHocTn (0hULMANbHOrO AOKYMEHTa,
cogepxallero obuwme noaxoabl K obecne-
yeHuto 6e3onacHocTn Poccuiickoint Oepepa-
umn, cdepbl OTBETCTBEHHOCTW W 3aAauu ro-
CYAapCTBEHHbIX OPraHoB B 310 06nacTh) u
yacTHbIX AOKTPUH Ge3onacHocTu (BOEHHOM,
MH(OPMALMOHHOMN, 3KOHOMWUYECKON, BHELL-
HEMONNUTUYECKON, IKONOTUYECKON U T. A.).
3TV [OKYMEHTBI YXKe AOMKHbI HOCUTb hopMma-
JIN30BaHHbI XapaKkTep U MpWHUMATbCA Ha
CaMoM BbICOKOM YpOBHe. YTBepKAEHHAA YKa-
3om [pe3ngeHta Poccuiickon ®epepauum




NMOCTABKU MEAULUUHCKOIO TPAHCINOPTA
MEDICAL EQUIPMENT SUPPLY

WeBck, yn. Kupoea, 9 Ten./dakc (3412) 518-315, 518-415, 504-888, 504-880
www.amg-med.ru; E-mail: amg77@udm.net

AlfaMedicalGroup is focused on delivery of
fully equipped medical transport, such as:

- Ambulance cars based on GAZel, Ford Tran-
sit (wheel arrangement 4x2/4x4), Volkswagen
Craften vehicles - Evacuation vehicle of high-
er cross-country capability based on GAZ-3308
Sadko for up to 5 bed-patients - Reanimation
systems based on KAMAZ vehicle - Diagnos-

tic and therapeutic medical transport (mobile
photofluorographic unit, dental surgery). Alfa-
MedicalGroup 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.
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«AnbaMegukanlpynn» BbINONHAET NOCTaBKU KOM-
NNEeKCHO OCHALLEHHOT0 MeULIMHCKOro TPaHCnopTa:
— aBTOMOGWIN CKOPOW MeAMLMHCKOM nomolun Ha 6ase
asTomo6unei «FA3enb», «Ford Transit» (KonecHas dop-
myna 4x2/4x4), «Volkswagen Crafter»;

— 3BaKyalMOHHbI aBTOMOGM/bL MOBbILEHHON MPOXO-
AMMocTn Ha 6ase MA3-3308 «CagKo», pasmelleHre Ao
NATW NeXawmx NocTpaaaBLLInX;

— peaHMMaLVOHHbIe KOMMNJEKChl Ha 6ase aBTomobuns
«KamA3»;

— AMArHOCTMYECKMA 1 neYebHbIN MeanUMHCKUIA TpaHc-
nopt (nepeasuHoi datooporpad, CTOMaToNOrMYeCcKuii
KabuHeT).

«AnbaMeankanl pynn» npeanaraer MeuLMHCKoe 060-
pYAOBaHME ANA OCHALEHWUA rocnuTanen u NOANKINHUK.

Tepmooaeano ansa o6orpeBa nayneHToB

OnbIT ycnewHblX M pa3HONIaHOBbIX MOCTaBOK, B TOM
qyncne B pamMmKkax dpep,epaanblx NPOEKTOB U cneynanmsn-
POBaHHbLIX MOCTABOK ANA CUNOBbIX B€JOMCTB, XapaKTepu-
3yeT KOMNaHMI0O KaK HaleXXHOoro 1 ycrnewHoro naptHepa.

LELJ AnboAMEAUKANIPYNN
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B mae 2009 r. «CTpaTterna HaumoHanbHOW
6esonacHoct Poccuiickon ®epepauumn fo
2020 r.» no hopMme 1 NpeaHas3HaveHuto hak-
TUYECKN U ABNAETCA AOKTPUHON HALMOHANb-
HoM 6e3onacHoCTU.

2. B CTpyKTypHO-OpraHu3aLMoHHOM nnaHe
COBEpLEHCTBOBAHWE  MexaHusma  obe-
CMeYeHNss HaLWOHaNbHOW  6e3omacHocTu
Poccuitickonn Pepepaunm BuanTCA NyTEM Bbl-
CTpauBaHWs ynpaBneHYecKoW BepTUKanM.
Bo rnaBe 3Toi cuCTeMbl JOMKEH HaXOAWUTb-
€A Npe3nAeHT rocyaapcrea, onvpaloLuincs
B cBoei aestenbHoctu Ha Cosetr 6e3onac-
HOCTU, KOTOPbIA B 3TOW CXeme BbiMOJHAET
NAaHUpPYIOLWME, KOOPAUHUPYIOLWME U KOH-
TposbHble YHKUMK. BaxHo Takke co3paTb
€AVHYI0 LEHTPaNu30BaHHYl0 CUCTEMY WH-
dhopmaLnoHHoro obecnedeHns MNOAUTUKM
rocyaapctea B 061actv HauuoHanbHoi 6es-
0nacHOCTU, B KOTOPYIO BOWAYT CpeacTBa 3a-
WMTbI MHPOPMALMOHHBIX PECYPCOB rocyaap-
CTBa, a TaKKe cpeacTsa MHPOPMaLMOHHOrO
COMPOBOXAEHUA NPUHUMAEMbIX MOUTUYE-
CKUX peLleHnid.

3. B coaepatenbHOM niaHe rnaeHble ycu-
M N0 COBEepLUEHCTBOBAHMIO MeXaHu3ma
obecneyeHns HalMoHanbHOW 6e3onacHocT
Poccum He06X0AMMO COCPeaOTOUNTb Ha Clie-
AYIOLLUX HanpaBneHUax:

— NpW NPUHATUM (DYHAAMEHTaNbHbIX pelle-
HUII B 06nactu HauuoHanbHon GesonacHo-
CTW CTPEMUTBLCA K [JOCTUKEHWIO ONTUMaNb-
HOTO COOTHOLWIEHWS MEXAY HaLMOHANbHbIMMU
MHTepecamu U BO3MOXKHOCTAMM UX peanusa-
LMK, KOHLEHTPALMM MMEeKLWNXCA PecypcoB

Ha NPUOPUTETHLIX HanpaBleHUAX peanusa-
LMK HALMOHANbHbIX UHTEPECOB;

— B noauTuyeckomn ccepe rnaBHbIMK 3aja-
Yyammn [OMKHbI CTaTb LEHTPanM3aums ynpas-
NIeHWs, YKpenneHne eanHOro nonuTUYecKo-
ro U NPaBOBOroO NPOCTPAHCTBA, LOCTUKEHNE
efuHcTBa no npobnemam 6e3onacHoCTu
MeXay BeTBAMM Bnactu, obecrneyeHue pe-
anbHOro paBeHCcTBa mexay cybbektamu Qe-
Aepauuu;

— B 3KOHOMMYECKOI chepe HEOOXOANMO CO3-
AaBaTb YCNOBWS ANA YKPENNeHus no3uuui
OTEYECTBEHHbIX NPOW3BOAMTENEN, NOBbILIE-
HWA PON roCyAapCTBa B yNpaBieHU 3KOHO-
MUKOW, 0COBGEHHO CTpaTernyeckrmm otpac-
nAMU;

— BO BHeLUHenonuTuyeckon cdepe rnaBHoe
BHUMaHWe cneayet yaenuTb pevHTerpaLmoH-
HbIM NpoLieccam Ha MOCTCOBETCKOM NPOCTPaH-
CTBe, MPOBELEHUI0 MHOTOBEKTOPHOW BHeL-
Heln NONUTUKM, COLENCTBUIO YCUNEHWIO PONK
OOH B MeXayHapoAHbIX Aenax. BblABUHYTHI
1Aeu BbICTPanMBaHWsA COBPEMEHHOTO NapTHEp-
ctBa mexpay Poccueit, EC n CLIA — napTHep-
CTBa, OCHOB@HHOMO Ha MPUHUMNAX Hepenu-
MOCTU 6€e30MacHoCTH, B3aUMHOTO [OBEpUs,
TPaHCNAapeHTHOCTU U NPefCKasyemMocTy;

— B BOeHHOW cdepe ycnex B obecrneye-
HUM HauMOHaNbHOM 6e30MacHOCTK CBA3aH C
ycnewHbIM pe)opMMpPOBaHNEM BOEHHOM Op-
raHu3aumm, COXpaHEHWEM CTpaTermyeckux
ALEPHBIX CU B KAYeCTBE OCHOBHOIO MOTEH-
umana CAepXuBaHWUs, COXpaHEHUEM NyYLINX
TpaAuLMiA OTeYECTBEHHOTO BOEHHOro obpa-
30BaHus;
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— B MH(OpMaLMOHHOW chepe BaHOE MeCTo
LOMKHbI 3aHKMMaTb pa3paboTka MpUHLWMIOB
rocyaapctBeHHon MHGOpMaLNOHHOM Nou-
TUKW, YKPENEHNE roCyAapCTBEHHbIX CPeACTB
MaccoBoi MHdopmauun, passutne MHGOP-
MaLMOHHBIX TEXHONOTWA, OCylLecTBNeHNe
MH(OPMaLMOHHOW 1 KYNbTYPHOMN 3KCNAHCUK
B OTHOLLUEHUM 3apyOeXHbIX CTPaH;

— B AYXOBHOW cdepe rnaBHbIM YCNOBUEM
obecneyeHns HaluMoHanbHON Ge3onacHoCTy
LOMKHO CTaTb OpMUpOBaHUE HaLMOHaNb-
HoW uzeun, obbeauHsLW e Hapoabl Poccuin B
UX YCUAUAX MO AOCTUHKEHUIO [OCTOMHOIO By-
aywero ans cebs n cBoux notomkos. Wpge-
oJlorMeil, KOHCONMAMpyloLen poccuitckoe
06LLeCTBO CeroaHs, MOXeT CTaTb HeoeBpa-
3UIACTBO — TrEOMONIUTUYECKNI MPOEKT, KOTO-
pbIi CTPOUTCSA HA OCHOBE CAaMOMAEHTU(UKA-
uMM Hapopa Poccuu B TeppuTOpuManbHom,
KYNbTYPHO-UMBMUAN3ALUOHHOM 1 dopmauu-
OHHOM NnaHe.

OcyLiecTBNEHNE NPEAIOKEHHbIX MEP MOF/O
6bl cnocobCTBOBATL YCTOMYMBOMY M MOCTY-
narenbHoMmy passutuio Poccuiickont Pepe-
pauuu, nosblweHuWio 6GNarococTosHUs eé
rpaxzaH, Mupy 1 6e30nacHoCT/ Ha eBpoasu-
aTCKOM KOHTMHEHTE 1 B MUDE B LIe/IOM.
Takum 06pasom, pe3ynsTatbl NPOBEAEH-
HOrO aHanu3a CBUAETENbCTBYIOT O TOM,
4TO, HECMOTPS Ha CyLleCTBEHHOe YXyAlle-
HUe TeomnoNUTUYECKOro MONOXEHUs mocne
pacnaga CCCP, Poccus coxpaHser obbek-
TWBHble NapameTpbl, MO3BOAAWME 3aHU-
MaTb 0C060€e MecTo B cucTeMe rnobanbHbIX
NpPOCTPaHCTBEHHO-CUOBbIX OTHOLLEHUIA.
CraTyc BenuWKon [epxaBbl onpegenser u
ocoboe reononutuyeckoe nosegexune Poc-
CWU, OCHOBHbIE CMOCOGLI 0becneyeHus Ha-
LMoHanbHoi 6e3onacHoCTW, HensbexHylo
BOB/IEYEHHOCTb POCCUIACKOr0 rocynapcTaa
B permoHasbHble 1 06 eMNpoBbIe CUCTEMBI
6e3onacHocTu.
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STRATEGY

MODERNIZATION OF RUSSIA’S

NATIONAL SECURITY SYSTEM:
SEARCHING FOR BALANCE

N ational security protection is considered the pres-
ent-day top-priority issue among the rest issues of
political development of Russia because the problems
of national security have a direct impact on the further
development of the country, preservation of its self-
identification, distinctive culture, and civilized pattern.
Russian President Dmitry Medvedev noted that “the de-
velopment of Russia and its society goes hand in hand
with ensured national security protection and defence”.
The unique position of Russia, its geographical, cul-
tural and historical particularities, and involvement in
solving global problems of the world development testi-
fies to the fact that the geopolitical model used by many
countries to ensure national security does not fit the
Russian reality. In 21st century, identification of its own
vector of geopolitical development and determination
of optimal scenarios of fulfilment of national interests
has become the priorities for Russia in the near-term
and mid-term perspectives.

Although the recent events attributed fo deterioration
of geopolitical stability take place on a temporary basis,
they still have a significant impact on shaping the nation-
al security protection. The present-day situation impos-
es an enhanced responsibility on those who take related
political decisions in the context of national and geostra-
tegic interests that face a country, on the one hand, and
their possibility to be implemented, on the other.
Geopolitical position of such big country as Russia rep-
resents a sophisticated phenomenon which substantial-
ly and functionally shows the nature and particularities
of Russia’s involvement into system of global spatial re-
lationships, its capability to influence on geopolitical
environment both in Russia and abroad creating the
conditions for fulfilment of its profound interests and
objectives. Structurally, geopolitics of Russia consists
of several components, such as geographical, geo-his-
torical, geo-economic, and geo-strategic. Each compo-
nent is influenced by a certain range of geopolitical fac-
tors and is directly related to acknowledgement of the
objective needs for its world development, representing
and implementing their a priori interests.

The analysis of national security policy of the Russian
Federation evidences that the country has established
a specific state mechanism for development and imple-
mentation of national security policy issues the issues
of which are extensively developed in the legal, concep-
tual, structural and organizational context.

National security is when sovereignty and territorial
integrity of a nation-state is not violated or subjected
to any threats of war. This type of security provides a
country with unconditional possibility to pursue foreign
and domestic policy and prevent any infrusion and in-
terference into in its affairs. The political component of
the national security includes as follows:

— Stability and efficiency of political system;

— Expression and implementation of basic imperatives
of major social groups while ensuring the socio-politi-
cal stability;

— Absence of sharpest social and political conflicts;

— Constant multi-vector conflict environment monitor-
ing to minimize destructive impacts on society.
Protecting human rights and providing the conditions
for sound vital functions of society are crucial elements
of national security as well.

It is well known that the structure of national security
includes such as follows:

a) State security, i.e. the level of protection of the state

against external and internal threats. State security
cannot be identified as national security because the
first one has narrow definition. National security in-
cludes the concept of state security. The term “state” is
not synonymous with the term “nation”; the state is an
administrative apparatus, i.e. an instrument to achieve
national interests. The threat to the state may not al-
ways constitute a direct threat to the nation; the state
may perish (for example, the Russian Empire and Soviet
Union) while the nation will remain alive;

b) Public security, i.e. the level of protection of individu-
als and society mainly against general internal threats
(in theory of law and state it is believed that public securi-
tyis estimated not only by the level of crime and infringe-
ment but by the level of protection of individuals and so-
ciety against natural and technological disasters);

c) Technological security, i.e. the level of protection
against man-made threats. It determines the level of
protection of people, objects and environment against
threats posed by sophisticated technologies and sys-
tems in case of any emergency and catastrophic sit-
uations. That is fo say that it protects the population,
technologies, systems, and environment against tech-
nogenic (man-made) accidents and disasters which re-
sult in man-made emergencies;

d) Environmental security and protection against
threats of natural disasters.

Throughout the history of mankind national security
has been identified as military security and protection
of the state against armed attacks. Nowadays, this par-
ticular component of national security plays an imme-
diate role as well and takes into account such factors
as the state of the national armed forces and possible
theatres of war, and presence (or absence) of military al-
lies, the size of military budget, scientific, technological,
economic and demographic potential of the country,
and morale of the nation. In the current context there

is a constant increase in risks in providing military se-
curity determined by increasing influence of many de-
terminants (political, governmental, social, cultural,
economic, informational, temporal, personal, etc) in
decision-making process for the benefit of military se-
curity. Their integration results in a kind of high-risk
environment which should be always considered and
settled when determining objectives, choosing alterna-
tives and implementing political-military decisions.

In recent years, scientists and politicians have done a
lot of work on conceptualization of the problem of Rus-
sia’s national security while such important documents
as the National Security Strategy of Russian Federa-
tion fill 2020, updated military doctrine and concep-
tion of foreign politics, Information Security Doctrine
of Russia, and others have been approved and fulfilled
in practical politics. There is a belief that the national in-
terests should be used as the basis of state policy while
political decisions should be well-thought-out, scientifi-
cally grounded and coordinated with main areas of na-
tional security policy.

As such, according to the results of monitoring carried
out by the Committee on Defence and Security of the
Federation Council, the issues of Russia's national secu-
rity are requlated by more than 70 Presidential Decrees
and nearly 200 federal laws. However, the analysis of
existing legislation proves that the present regulatory
support of a number of national security provisions is
not enough to counter risks and challenges. In this re-
gard, the current geopolitics of Russia issues the chal-
lenge fo improve the existing legislation in the area of
strengthening national security, law and order.

The position of security, law enforcement and defence
remains a major problem in national security of the
Russian Federation. The fact is that apart from insuf-
ficient funding of all military institutions in the coun-
try the number of structures associated with military
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service exceed all international standards. At present
the security, law enforcement and defence includes
twelve such departments (including the Armed Forces)
which are being permanently restructured. The Presi-
dent’s letter (November 2010) emphasizes that Rus-
sia is undertaking deep modernization of the Armed
Forces which includes significant changes in its system
which, according to the author, will ultimately make it
difficult to manage and control the security agencies as
well as alienate such body of military administration as
the General Staff. On the other hand it will enhance the
role of the Security Council of the Russian Federation
which will be the only government agency that can co-
ordinate and direct the activities of many law enforce-
ment departments.

Certain contradictions in activities of government insti-
tutions and public bodies to ensure the national securi-
ty of Russia, the needs for sustainable development of
Russia's geopolitics and preservation of its superpower
capabilities and implementation of the historic mission
makes it necessary to continue searching the ways to
improve national security mechanisms.

Thus, in order fo improve the mechanism for ensuring
Russia’s national security, one may suggest a certain
range of multfi-level measures (or actions) that could
be taken and implemented as an alternative to existing
ones, namely:

1.Intheory it seems much better to apply a certain func-
tional model of national security system the conceptual
framework of which has been already announced by Y.
Volkov. It includes a number of quality changes.

The concept for Russia’s geo-political development
functions as the first component and it outlines the ef-
fective functioning of Russia as a geopolitical entity.
The second component implies further improvement
of the regulatory framework to ensure national secu-
rity of Russia. For this purpose it is necessary to intro-
duce amendments and changes fo such laws as “On
Defence”, “On Military Duty and Military Service”, “On
Security”, “On Border Service of the Russian Federa-
tion”, “On State Socio-Economic Support of Border Ter-
ritories of the Russian Federation”, “On Emergency”,
“On Troop Reserve in the Russian Federation”, “On Mar-

tial Law”, “On Immigration to the Russian Federation”,
etc. Besides, there is an impelling need for a full-fledged
law “On Armed Forces of the Russian Federation”.

The third component is represented by the concept of
national security itself which outlines a set of beliefs,
judgments, regulations and guidelines which exactly
define the peculiarities of Russia's geopolitical situation
and elements of its national security.

The fourth component in this case is the adoption of the
doctrine of national security (i.e. an official document
containing the general approaches to national security
of the Russian Federation, responsibilities and tasks of
government agencies in this field) and particular doc-
trines on military, information, economic, foreign policy,
and environmental security. These documents should
already be formalized and adopted at the highest level.
In fact, the National Security Strategy of Russian Fed-
eration till 2020 approved by the Presidential Decree in
May 2009 is considered a doctrine of national security
in terms of its form and purpose.

2. In terms of structural and organizational the nation-
al security mechanism can be improved by forming a
management hierarchy. At the very top of this hierar-
chy sits the President with the Security Council subor-
dinated to him. The Security Council will perform plan-
ning, coordinating and supervising functions. It is also
important to creatfe a centralized information support
system for national security policy which will include in-
formation resources protection as well as information
support for policy decisions.

3. In conceptual context the main efforts on improve-
ment of national security mechanism needs should be
focused on the following areas:

— It is necessary to achieve optimal balance between
national interests and opportunities for their realiza-
tion as well as concentration of available resources on
priority areas of national interests when making funda-
mental decisions in the field of national security;

— Inthe political field main tasks should include central-
ized management, unity of political and legal environ-
ment, unity on security issues between different gov-
ernmental branches, and equality between regions;

— In the economic field it is necessary to create condi-
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tions for strengthening the position of domestic pro-
ducers as well as to increase the role of government in
economic management (particularly in management of
strategic industries);

— In the field of foreign policy the emphasis should be
put on reintegration processes in post-Soviet territo-
ry, multi-vector foreign policy, and strengthening of the
UN role in international affairs. Herewith, there is an
idea fo build up a partnership between Russia, EU and
US based on the principle of indivisibility of security,
mutual trust, transparency, and predictability;

— In the military field the success in ensuring national
security is attributed to the successful military reform-
ing, preservation of strategic nuclear forces as a major
deterrent as well as preservation of the best traditions
of national military education;

— Inthe information field it is important to develop prin-
ciples of public information policies, strengthen the
public media and information technologies, and imple-
ment information and cultural expansion with respect
to foreign countries;

— In the spiritual field national security should be en-
sured by a national idea which unites the peoples of
Russia in their efforts to achieve a decent future for
themselves and their descendants. The present-day ide-
ology which consolidates Russian society can be rep-
resenfed by neo-eurasianism, a geopolitical project is
based on the identity of the Russian people in territori-
al, cultural and formational context.

Implementation of these measures could contribute to
sustainable and progressive development of the Rus-
sian Federation, increase in welfare of its citizens, peace
and security all over the world.

As a result, this analysis evidences that today, despite
the significant deterioration of geopolitical situation
after the collapse of the Soviet Union, Russia still pre-
serves its objective parameters which in total allow it
to take a special place in the system of global spatial
relationships. Russia, as a great power, is also featured
by special geopolitical behaviour and this determines
the main methods of ensuring its national security, its
inevitable involvement in regional and global securi-
ty systems.

;
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Safe Environmental Choice

[a30B0e OrHeTylallee BeLeCTBO 3M ™ Novec ™ 1230 — HOBOe MOKOJIEHNE CPEACTB MOXAPOTYLIEHNUS,
Npullefllee Ha CMeHY TPagUUMOHHbIM XnajoHam. TMoMUMO BbICOKOIH IQEKTUBHOCTU TYLIEHNA OTHS,
OHO 00MafiaeT YHUKANbHbIM HabOpOM CBOIACTB, AeNalWMM €ro Mo-HacToAUIEMY <YMCTbIM» areHTOM.

« OTcyTCTBME TOKCMYHOCTM B paboyeii KOHLeHTpaLuu 1 60abLuoii 3anac 6e3onacHocTy
ANA 3aWnTbl 06bEKTOB ¢ NpebbiBaHneM niojeil,

+ Hu3kas ornetywawan KoHuenTpauns — 4,2%,

+ He BbI3bIBaeT Koppo3uu,

« [nanekTpuk,

+ He npuumnnset ywepba nmyuiecrsy,

« B xuakoit popme ncnapsaerca B 50 pa3 GbicTpee, uem BoAa,

+ HyneBoii noTeHunan paspyweHus 030H0BOTO CJ104,

« Hu3knit noteHyMan rnobanbHOro NoTenseHuA, paBHbIi eAnHNLE,

« KopoTkoe Bpema cywecTBoBaHuA B aTMochepe nocse Bbinycka — He 6onee 3-5 AHeii

Obnactn npumeHeHUs
« BbluncnutenbHble LEHTPbI,
+ CoopyxeHuns cOTOBOIA CBA3M,
+ (CepBepHble,
+ Apxussi,
« MalwunHHble 0TAENEHMA,
« (Knaackue nomewlenus,
+ MawwuHHble oTAENEHMA MOPCKUX CYAOB,
- Ta3okomnpeccopHble CTaHUuM,
+ Mysen,
« bubnuotekn,
+ MenunumHckue yupexpeHua

1 2 3| MNoteHuman* Bpems
[a30Boe OrHeTywWaLLee Pabouaa 3anac
NOAEL rnobanbHoro | cylecTBoBaHUA
BELLECTBO KOHLEHTpaums 6e3onacHocTin
notennenua | BaTtMochepe
XnapoH-1301 5% 5% 0% 7410 65 net
XnapoH-227ea 7.2% 9% 25% 3220 29 net
XnagoH-125 9,8% 75% -23% 3500 34,2roga
WHeprew 36,5% 43% 18% — —
(o, 349% <5% -85% ° 1 —
Novec™ 1230 42% 10% 138% 1 3-5 AHeit

" Mo aaHHbim BHUUMO MYC Poccum 4na H-rentana
2 Moporosas koxuenTpauua (NOAEL — No observable adverse effect level)
0THoC p noporoBoit Hajl HOPMaTUBHOIA OTHeTywalleil

4 "
s OTHOCUTeNbHAA LWKana Bo3AeiCTBUA Ha Mob, no Kuotckomy np 1997 .
Paboyas KoHUeHTPaLVA ABNAETCA CMEPTeNbHOI
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Bce o6opymoBaHue ceptuduumpoBaHo B Poccun. 3anpaBouHas cTaHuus B MockBe! 3ameHa cuctem ¢

xnagoHamn 6e3 aemoHTaxa cywecTBywouleli TpyoHol pa3soaku! MpoeKTupoBaHue, NOCTaBKa, MOHTaX W
TeXHnyeckoe 06CNyXMBaHWe CUCTEM ra3oBOro NOXapoTyweHua ¢ ucnonb3osanuem 3M ™ Novec ™ 1230.




MNPEANPUATUA

BuTtanuin Hekpacos

[MAPOARYCTUHYECKAA N3MEPUTEJIbHAA
AINMAPATYPA HOBOTO NMOKOJIEHWNA
ON1A CTAULMOHAPHBIX NOJIMTOHOB

Burtanunit HekpacoBs, HauyanbHMK Hay4yHO-
MCCNeA0BATENbCKOrO KOMMEKCA, AP TEXH. HAYK
Vitaliy Nekrasov, head of scientific-research
complex, dr. of technical sciences

q)e,qepaanoe rocyfapCTBEHHOE  YHU-
TapHoe  npeanpuatve  Bcepoccui-
CKMN  Hay4HO-UCCNefoBaTeNbCKUN  UHCTUTYT
(DU3NKO-TEXHUYECKMUX W PaAMOTEXHUYECKUX
nsmepenuin (Oryn BHUNOTPU) — ronosHas
opraHusauus no npobneme 13mMepeHus Wym-
HoCTW Kopabneit BM® ¢ 1965 roga. B cTpyk-
Type roCyLapCTBEHHON METPOOrMYecKon
cnyx6bl ctpaHbl BHUNOTPU sBnsetca rnas-
HbIM LlEHTPOM 3TafNoHOB W FONOBHbIM UHCTU-
TyTOM B 061aCTM MeTponoruyeckoro obecne-
YEHMA TUAPOAKYCTUYECKUX M3MepeHun. 3a
npowepawee spems BHUADTPU ocHactun Bce
tnoTbl BM® nsmeputensHsiM 060pyAoBaHN-
em (06pasLioBbiM 1 paboynm), obecneynsaro-
LWMM M3MepPEeHME U KOHTPONb LYMHOCTU NOA-
BOJHbIX 100K M HA[iBOAHbIX KOpabneil.

Ha ocHoBe onbiTa 3KCnAyaTauum craumoHap-
HbIX pabounx CPeACTB TrMAPOAKYCTUYECKUX
n3mepennin (PCH), co3paHHbIX 1 yCTaHOBNEH-
HbIX cneuunanuctamm BHUN®OTPU B 80-x rogax
MPOLUNOro CTONETUA Ha NoAUroHax BM®, TeH-
[EeHUMA pasBUTUA OTEYEeCTBEHHOTO MOABO-
[HOro KopabnectpoeHus u 3apybexHbIX ru-
[POaKyCTUYECKUX CUCTEM  W3MEpeHua u
obHapyweHus, B 2003 roay nepej Hayanom
paspabortok rugpoakyctuyeckux PCU Hoso-
ro NoKoneHus BbII0 ONpeAeneHo, YTo OCHOB-
HbIMW Hay4YHO-TEXHUYECKMMM 3afia4aMi KOM-
nneKca HoBbIX paboT ABNAIOTCA:

® CH/KEHWEe HEUCKMIOYEHHOW cucTemaTunye-
CKOIN COCTaBNAIOLLEN WHCTPYMEHTANbHOW Mo-
TPELHOCT U3MEPEHUIN B AMAnasoHe 4acToT
ot 1y po 100 Kl

® pa3paboTKa BCTPOEHHbIX CUCTEM KannbpoB-
KW U3MEPUTENbHbIX rMAPO(OHOB U TPaKTOB
nepegayv UHGopmaLmu;

* obecrneyeHune NPOBEAEHNA LOCTOBEPHBIX W3-
MepeHuit cnabbix MMAPOaKyCTUYECKUX CUTHa-
noB (NpW OTHOLIEHUM cUrHan/momexa MeHb-
we 1);

* obecrneyeHre NpoBeAEHNA U3MePEHUIA Npo-
CTPaHCTBEHHbIX XapaKTePUCTUK rMapPOaKycTy-
yeckoro nons (FAM) o6beKToB, BKKOYAA W3-
MepEHMUA B FOPU30HTaIbHON NNOCKOCTY;

® npoBejeHne u3mepeHuin napamerpos Al
06BHEKTOB B peanbHbIX pexumax 3Kcnyara-
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® nonyyeHune UCXoaHol nHhopmaymmu, Heob-
XOAMNMOW 1A NOUCKA W BbIABNEHWA UCTOYHM-
KoB nofBoAHoro wyma (ML) o6beKToB B cTo-
MOBbIX M XOJ0BbIX PEXUMaX.

B 2008 roay 310t koMnnekc pabot (OKP «Bpo-
Kep») 6bl 3aBEPLIEH 1 HA aKBATOPUM NOU-
roHa B benom mope 6bin ycTaHOBNEH KOM-
MNEeKC MOPCKMX TexHu4eckux cpeacts (KMTC
«Bbpu3»), MHOro3nemeHTHas BePTUKANbHO
pacnpefenéHHas M3mMepuTeNbHas cUCTeMa
(«Bpokep-UNDd») n 6eperoBoi KOMMNEKC TEX-
HUYECKWUX CPeACTB YNpaBleHWA W3MepeHu-
AMu, 06paboTKM pe3ynsTaToB M MoUCKa UC-
TOYHVKOB MOBLIWEHHOTO MOABOAHOMO LUyMa
06beKTOB Ha X0f0Bbix pexumax (KTC «To-
nonb»). Take Obina 3aBeplueHa paspabor-
Ka U3MEPUTENbHBIX CUCTEM C BbIMYCKaeMbIM
rnapocoHom («IY-21»), KOTOpble 3KCnNyaTu-
pytotcsa Bo @Y «MO «CeBmaw» ¢ 2008 roga
1 06ecneynBaloT Npy YCTaHOBKE Ha rO/IOBHble
3aKasbl [1J1 HOBbIX NPOEKTOB NPOBE/EHME W3-
mepeHui ML 1 nonyyeHne ncxogHon nHdop-
MaLuu, HeobXOAMMOIA ANsi MOVCKA W BblsiBNIE-
HUA WCTOYHWKOB MOBbLILEHHOTO MOABOAHOIO
LWyMa 06bEKTOB Ha CTOMOBbIX PEXMMAX B NOf-
BOZHOM MOJIOXEHUU.

Vi3mepuTenbHble rMapoaKycTMyecKue cucte-
Mbl C OfMHOYHbIM ruapodoHom (UIC-ON),
BxoasLme B coctas KMTC «Bpus», obecnedn-
BalOT M3MEPEHME 3BYKOBOIO AaBNEHUS B -
ana3oHe vacToTt oT 2 'y 1 Huke ao 100 Klu,
M3MEHEHVE U U3MEPEHUe FyOUHbI Norpyxe-
HUA nNpuémHoro yctpoictea (MY), KOHTponb
METPONOTUYECKUX XaPaKTEPUCTUK U3MepH-
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TEeNbHOrO TpakTa 1 nepefavy 31eKTpu4ecKo-
ro CUrHana ¢ HopMMPOBaHHLIMWU METPONOTH-
YECKMMU XapaKTepuctMkamm B 6eperosoi
komnnekc KTC «Tononb» ana nocnepytoulei
06pabotku. Ho MY — 370 He NPOCTO TOYeUHbI
rmapotoH B OAHOPOAHON 6e3rpaHuUyHON 1
obeclwymneHHon cpeje, a CAoXHOe YCTPOoWi-
CTBO, COAepXallee pAaj KOHCTPYKTUBHbIX 3/1e-
MEHTOB 1 BCNIOMOraTesIbHbIX YCTPOMCTB, KOTO-
pble CYLLECTBEHHO MEHAKT METPONOrNYecKme
napameTpbl ruapodoHa, MOCKOMbKY CO34a-
I0T HEHOPMMPYeMble MOTNOLLEeHNE U OTpaxe-
HUe 3BYKa, pe30HaHcHble KonebaHus, aua-
rpammbl HanpasneHHOCTM W T. 4. Mpu 3TOM
BCE CPeACTBO M3MEPEHMI B LLeIOM B npoLiec-
ce U3MepeHuin NoABepraeTcs BAMAHWIO pAaaa
AMHAMWUYECKUX BO3AENCTBUI, reHepupyembix
KaK cpefion, Tak 1 o6bekTom (06TekaHue, aB-
ToKonebaHus, BUGpaLum), KoTopble CO3AaloT
NapasuTHbIV LWYMOBOW OH U BHOCAT pAA f0-
MOMHUTENbHbIX MOTPELUHOCTEN B pe3yNbTaT 13-
MepeHUi.

Haunbonee xopoluei NoMexo3aLniEHHOCTbIO
NP1 NPoYMX paBHbIX ycoBusx obnagator MY,
cogepxalume rnapodoHbl ¢ HU3KON BUGPO-
UYBCTBUTENbHOCTbIO, ECTKO 3aKpenNEHHbIE B
o6TeKaTtensx Ha HocuTensx annapartypbl 60b-
wow dunyeckon maccol. Kpome ymeHbLUeHNs
MCeB03BYKOBbIX LIYMOB, 06YCNOBNEHHbIX 06-
TeKaHueM, B TaKUX cucTemax obecnedvsaetcs
CHUXEHWE HENCKIIOYEHHOW CMCTEMATUYECKON
N CNY4aNHOW COCTaBASIOLMNX MHCTPYMEHTaNb-
HOM MOTPELIHOCTU U3MEePEHUI, NOCKONbKY B
npouecce M3MepeHuidi CoxpaHAeTcs CTporas
MPOCTPaHCTBEHHAs OpueHTauma ruapodoHa
OTHOCWUTENbHO KOpMyca HocuTeNnAa annapary-
pbl, @ TAKKe CamMOro HOCUTeNs OTHOCUTENBbHO
BepTUKabHOM ocu, Gnarofaps NONOKUTENb-
HOV NNaBy4ecTy HocuTens.

Bce BblwenepeyncneHHble NoAOXKeHWA pea-
nn3osaHbl B IFC-OT, B KoTopo# MY BbinonHe-
HO C MONOXMTENbHOW NNaBy4YecTbio, BUBpOU-
30/MpYIOLLEN HU3KOYACTOTHOW MOJBECKON U
chepuyecKMmM CTEKNONNACTUKOBLIM OGTeKaTe-
nem o6bEMOM nopsaka 200 1, coaepiKalimm
paBHOYAANEHHbIN OT BCEX OrPaHUYMBAIOLLMX
MOBEPXHOCTEN W3MepUTENbHBLIN TUAPODOH.
HatypHble 1 nabopatopHble ucnbiTaHus MYy
MOATBEPAUN €50 BbICOKME METPOOTNYECKMe
W 3KCN/yaTaLOHHbIe XapaKTepPUCTUKN.
ViccnepoBaHns  4yBCTBUTENBHOCTM W Aua-
rpammbl HanpasneHHoctv MY B cbope B ru-



ApoaKycTuyeckom GacceiiHe Ha CrieuyuanbHoO CO3AaHHbIX B MpoLec-
ce BbINOSHEHUs PabOTbl 3TANOHHbBIX YCTAHOBKAX NPK UCMONb30BAHUM
MCeBAOLWYMOBbIX FPaAyMPOBOYHBIX CUTHANIOB NMOKAa3anM BecbMa cia-
60e BnnsHue kopnyca MY Ha pe3ynbTathbl U3MepeHuit. OTan4me faHHbIX
rpajyMpoBOK, Nosy4YeHHbIx Ans MY B cGope 1 NpoCTO A5 OAHOTO -
APOdOHa, BXOAALLETO B €r0 COCTaB, B y/IbTPA3BYKOBOM AMana3oHe ya-
CTOT He npeBbIlWaeT 2—3 Ab, NPUYEM 3TO OTNMYME MOXET ObITb YUTEHO
KaK nomnpasKa K pe3ynbTatam U3MepeHuit, a He NorpeLlHocTb u3mepe-
Hui (puc. 1).
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Puc. 1. YacToTHas 3aBucumMocTb vyBcTBUTENbHOCTM MY «Teomna» B cope n
oTAeNbHO U3MepuTenbHoro ruapodoHa MNM-52, Bxoasiero B ero coctas

Fig. 1. Frequency Dependence of Sensitivity of Assembled Geoid Receiving Unit
and Independent GI-52 Measuring Hydrophone as Part of Geoid Receiver

VcnbitaHua MY B peanbHbIX YCN0OBUAX IKCNyaTaLlMmn NoKasanu ero Bbl-
COKYI0 MOMeX03aLUMLLEHHOCTL OT MOMeX MMAPOANHAMUYECKOW NpUpo-
Abl (Te4eHus, TypOyNeHTHOCTb, BUOPALMM 3NEMEHTOB CUCTEMBI B NOTO-
Ke). Ha puc. 2 npuBeaeHsbl pesynbTatbl 4OroBpeMeHHbIX (95 Yacos)
HenpepbIBHbIX WU3MepEeHUd CpeAHeKBaApaTUYecKux 3HayeHun o-
HOBbIX LUYMOB B MO/IOCaX YaCTOT TPETbOKTaBHbIX hunbTpoB 2, 10,
800 # 10 000 Iy, noaTBEPXAAIOLLME OTCYTCTBME BANAHUA NPUIUBHO-
OT/IMBHbIX TEYEHWI Ha nNpuémHoe yctporicteo VIMC-OT. B To e Bpems
HabnofaeTcs cTporas 3aBMCKMOCTb YPOBHEN (HOHOBBIX LIYMOB OT Mo-
TOAHbIX YCNOBWIA NPaKTUYeCKM BO BCEM paboyem Anana3oHe 4acToT 3a
UCKNOYeHeM AnanasoHa B paioHe 10 Iy, ypoBeHb B KOTOPOM OCTaeT-
€A HEM3MEHHbIM BO BPeMeHMU.
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Puc. 2. BpemeHHas (3a nepuog 95 yacoB) U3MeHUYNBOCTb CpeAHEKBaAPaTUYECKNX
3HaueHu HOHOBBIX LYMOB B TPETbOKTaBHbIX nosiocax yacToT 2, 10,800 1 10 My
Fig. 2. Time (95-Hour) Variability of Root-Mean-Square Values of Background Noise
in 1/3 Octave Band-Filters of 2, 10,800 and 10* Hz

BaXHbIM 3n1emeHTOM NOBbIWEHNA KayecTBa, LOCTOBEPHOCTU U YMEHb-
LWEHUA UHCTPYMEHTANbHON COCTaBNAIOLLEN NOrPELIHOCT N3MEPEHUIA
B co3aaHHbix UTC-Ol aBnsaeTcsa BKAOYEHME B MX COCTAB annaparypsl
KOHTPO/NIA METPONOrMYeckux xapakrepuctuk (AKMX) usmeputenbHbIx
rMaApodOHOB 1 TPAKTOB Nepeaayn nHdopmauuu.

B otnnume ot nprHATOro B HacTosALlee BpeMs anroputMa noanemMeHT-
HOI NOBEPKN M3MEpUTENbHBIX MMAPOAKYCTUYECKUX CUCTEM, KOrAa OT-
A€e/bHO MOBEePSIOTCA U3MepUTENbHbIA Npeobpasosarens (rMapodoH),

ENTERPRISES

TpaKT nepefayv MHGOPMaLUU 1 U3MepuTeNbHbI npubop (aHanusa-
TOop cnekTpa), B UIC-Ol ¢ nomouwpto AKMX peanusosaHa npoeay-
pa KOMMIEKTHON NOBEPKN U3MEPUTENbHBIX TPAKTOB B HATYPHbIX YC/O-
BUAX, T. €. B ycnoBuax akcnayartaumn. AKMX coaepmut BCTPOEHHbIe
CpeacTBa MeTpo/or1yeckoro obecneyeHns Ais U3MepeHuss oTHOCU-
TeNbHOWM YacTOTHOW NepeAaToYHON M AMHAMUYECKOW XapaKTepuCTUK
TpaKTa nepejaun curHana ot U3MepuTenbHOro rugpocoHa u abco-
NIIOTHBIX 3HAYEHWIi ero CO6CTBEHHBIX INEKTPUYECKNX LYMOB B TPETLOK-
TaBHbIX N0JI0Cax YacToT B paboyem AnanasoHe yactor 1-100 000 I,
B COCTaBe:
e 1Ba reHepatopa 6enoro wyma c pasAuyHbIMU 3HAYEHUAMM CMEK-
TpanbHOW NIOTHOCTU MOLLHOCTH;
® UMDPOBOI reHepaTop TOHANLHOTO CUrHana ¢ nepecTpavBaembIMu
aAMNAUTYL0M 1 4aCTOTOW;
® KOMIN/EKTbI TPETbOKTABHbBIX M Y3KOMONOCHBIX aHaNN3aTopPoB, BXOAS-
LMX B COCTAaB GeperoBoro Komnaekca.
AKMX obecnedviBaeT npoBefeHue KOHTPoNs B anekTpuyeckom (IK) un
aKyctnyeckom (AK) pesvmax. B pexime IK TecToBbli crHan nogaér-
CA Ha BXOAbl UCCNeAyeMbIX U3MEPUTENbHBIX TPAKTOB NOCAeA0BaTeNbHO
B onpefenéHHble TOUKK. B pexxrme AK TeCTOBbIN curHan Yyepes ycunu-
Te/lb MOLLHOCTV NOAAETCA Ha U3/yyaTeNb, YCTAHOBNEHHBIA HA NPUEM-
Hom mogpyne PCWU, n panee npuHumaertca uccnegyembim U3ameputens-
HbIM TP@KTOM.
JNEKTPUYECKNIN TECTOBbIW CUrHaN, NoaaBaemblii B pexxume 3K nocne-
[0BaTe/IbHO Yepe3 YyBCTBUTE/bHBIN 3NeMeHT ruapodoHa, 3NeKTPOH-
HYI0 YacTb MPUEMHOTO MOAYNSA, UHUIO CBA3M U Geperosble corna-
cylolme YCTPONCTBa, NO3BOMAET M3MEPATb aMMINTYAHO-4aCTOTHYIO
xapaktepucTrky (AYX) CKBO3HOrO 3MIEKTPUYECKOro TpaKTa CUCTEMbI
1 KOHTPONMPOBaTL €€ CTabubHOCTb BO BpeMeHU. TecToBbIn curHan,
noAaBaeMblil Ha BXOA CUCTEMbI, MOXET ObiTb BYX TUMOB: rapMOHU-
YECKUW, reHepupyemblii BMOHTVPOBAHHbLIM B annapartypy npuémHo-
ro mogyns uucbpoaHanorosbiM NpeobpasoBarenem, v LYMOBOM, No-
cTynatoLmii ¢ reHeparopa 6enoro Wwyma 1 UMeoLii HOpMUPOBAHHOE
3HAYeHWe CMEeKTPaNbHOM NIOTHOCTY MOLLHOCTU.
YPOBHU BXOAHbIX CUTHANOB, KOTOPbIE peanbHO Tpebyetcs U3MepsThb,
NIeXaT 3HaYUTENbHO Bbllle COBCTBEHHBIX LWYMOB CaMoii U3MepUTeNb-
HOW CUCTEMbI, HO B PAfle CyYaeB «MOMe3HbIN» CUrHaN BECbMa 3allym-
NEH (hOHOBbLIMM NMOMEXAMMU, YTO 3aTPYAHAET NPOBEAEHNE JOCTOBEPHbIX
M3MepeHnii cnabblX rMAPOAKYCTUHECKUX CUTHANoB (MpW OTHOLIEHWUU
curHan/nomexa meHbtue 1).
EcTb ABa NofxoAa K pelleHuto 31oid npobnemsl. Mepsblil OCHOBAH Ha
pa3paboTke NOMEexXoyCTOMYMBbIX METOAO0B, aNTOPUTMOB 1 METOAMK, 1C-
MOMb3YIOLMX TPAAULMOHHYIO CXEMY U3MEPEHUI C MOMOLLbIO OAWNHOY-
HOTo HeHanpaBneHHOro rMapodoHa, Ho obecneynBaloLmMx NpK 3TOM
npoBefeHne N3MepeHuid NapameTpoB rMaPOaKyCTUYECKUX CUrHANOB,
Mo YPOBHIO He MpeBblarLux GoHOBbIE WyMbl. laHHbIA nogxon pas-
BWBAETCA YIKE B TEYEHWE ANUTENBHOTO BPEMEHN 1 061aJaeT PALOM oYe-
BUAHBIX JOCTOMHCTB, @ UMEHHO, NPOCTOTOM TEXHUYECKON peanu3aLmu,
XOpOLUeN NOMEX03aLUULLEHHOCTbIO, U3YHEHHOCTbIO U LWMPOKUM BHe-
APeHNeM B NPAKTUKY rMApPOaKyCTUYECKNX U3MepeHuit. B noiHom 06b-
&Mme 3TOT NOAXO/, BKNoUas paspaboTaHHble 1 aTTecToBaHHble MeToau-
KW BbINONHEHUA M3mepeHuin, peannsoBaH B KTC «Tononb», KOTOPbI
obecneunBaer BbINONHEHWE U3MepeHWii ypoBHeii ML ¢ Hopmupyembi-
MW XapaKTePUCTUKAMMU KaK B TPETbOKTABHbIX, TaK U B Y3KMX MOM0CaX
4acToT NPy OTHOLWEHWUM curHan/nomexa Ao —12 ab v Gonblue.
OnHako npw pelleHWU paga 3ajad, BKNKOYaA M3MepeHuA napame-
TpoB Al ManowWwymHbIX 06BLEKTOB B FOPM30HTAbHOM MAOCKOCTU C
MOMOLLbI0 OAMHOYHOTO rMApPodOHa, MOTEHLMAana METOA0B 3Hepre-
TMYECKON cornacoBaHHon o6pabotkn (ICO) MOMET OKasarbcs He-
[OCTaTOYHO AN M3MEpEeHUA XapaKTepUCTUK WUCTOYHUKOB C ManbiM
YPOBHEM U3/yyeHus. B 3tom cnyyae LenecoobpasHo Mcnonb3o-
BaTb BTOPOM NOAXO0A, OCHOBAHHbLIA Ha NPUMEHEHUN U3MEPUTENBHbIX
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cucTem, 06nafalowmMx HanpasaeHHbIMM CBOWCTBaMU U obecneynBato-
WMX yIyylleHWe OTHOWIEHMA CUTHAM/MOMeXa yKe Ha BbIXofe CBOEro
M3MepUTE/IbHOTO KaHana, C Nocneaylwmm npuMeHeHnem npoueayp
3CO unu aHanornYHbIX.

HanpaBneHHble cucTembl BCE 6o/ee aKTUBHO BHEAPAIOTCS B NPAKTUKY
TMAPOAKYCTUYECKUX n3mepeHnit. B pamkax OKP «bpokep» co3aaHbl
ABa TMNA MHOTO3/IEMEHTHbIX BEPTUKANbHO pacnpesenéHHbIX CUCTEM.
Mepeas — nsmeputensHas («bpokep-UMNd»), coctonulas U3 MHoXe-
CTBa pa3HeCEHHbIX MO BEPTUKANN OAMHOYHBIX LIMPOKOMONOCHBIX M-
ApotoHOB, KorepeHTHas 06paboTKa CMrHanoB C ONpPeAenEHHbIX
rpynn KoTopbix obecneynBaeT GopMMpoOBaHME COOTBETCTBYIOLLMX AN-
arpamm HanpasfeHHOCTH B OKTaBHbIX N0N0Cax 4acToT, POKYCUPOBKY
Ha 06LEKT U3MEPEeHUit 1, KaK CNeacTBue, YMEHbLIAET BKIAA B pe3yiib-
TUPYIOWMIA CUrHaN nHTepdepeHLMOHHbIX 1 hOHOBBIX WymoB. OCHOB-
HbIM Ha3HaYyeHWeM AAHHON CUCTEMbI ABMSETCA U3MEPEHME XapaKTe-
PUCTUK NPOCTPAHCTBEHHOTO FMAPOaKYCTUHECKOrO NOMSA ManoLyMHbIX
06bEeKTOB, BK/IIOYas U3mepeHus napameTpos ux FAM B ropu3oHTanb-
HOW NNOCKOCTU.

Bropas — npuémHas ruapoakyctMyeckas cuctema C BepTUKaib-
HbIM MHoOroLaroBbiM UHTepdepometpom (MMC-BU) u3 coctaBa KMTC
«bpwu3», NnpegHa3HavyeHHas Ana NonyyYeHns AaHHbIX O pacnpeseneHmm
30H MOBbILIEHHOTO LWYMOU3/Y4YeHu s Mo AMHe 06beKTa Npu ero NPoxo-
A€ Hajl CUCTEMOIA, T. €. UCXOAHOI MHopMaLMK, HeobXxoaUMoN Ans no-
1CKa U BbifiBNEHUA NCTOYHMKOB ML 06bEKTOB B XO0BbIX PEXMMAX.

B nocnepHvie roabl B NpUKNagHomN ruipoaKkycTuke cienaH ovyepeaHom
Wwar B pasBuUTUM CUCTEM C KOMOMHMPOBAHHLIMM MAPOAKYCTUYECKN-
MW BEKTOpHbIMU npremHukamm (KIM), o6ycnoBeHHbI nossneHmem
HOBbIX METOA0B U arOPUTMOB NPOCTPAHCTBEHHON BUALTPALMM CUr-
HanoB, a TaKXe BbICOKOMPOU3BOAUTENbHbIX BbIYNCIUTENbHBIX CPEACTB,
HeobXoAMMbIX AN UX peanusauun. Hambonee nHTepecHbIM Hanpas-
NeHnem ncnonb3oBaHus cuctem ¢ KM agnsetcs npoBeAeHne nNpambIx
n3mepeHnin yposHei ML 06beKTOB B fanbHem none Ha 6onblumx yaa-
NeHUAX, T. €. NPAKTUYECKN B TOPU30HTANbHOW NAOCKoCTU. [Tpu 3Tom mc-
noNb3oBaHWe MeToAa NPOCTPaHCTBEHHON dunbTpauun obecneyvsa-
eT 3chpeKTMBHOE NOAABNEHNE WYMOB, NPUXOAALLMX C BEPTUKANbHBIX
HanpaBneHU, a TaKkKe LYMOB OT MeLALMX COCPEAOTOYEHHbIX UC-
TOYHMKOB. JTO JOCTUraeTcs 3a CYET OAHOBPEMEHHOW perncTpauuu B
OJHOW TOYKe NONS AABNEHNUA U TPEX B3aMMHO OPTOrOHANbHbIX KOMMO-
HEHT KonebarenbHOM CKOPOCTM C NOCNEAYOLM PACYETOM MO HIUM Mo-
TOKa 3BYKOBOW 3HEprun B TENECHOM yrie, COAepKallem TONbKO n3Me-
pAEMbIii 06BEKT.

[laHHble 0 NPOCTPAHCTBEHHbIX KOOPAMHATax 06beKTa, nocTaBnsemble
CUCTEMOW U3MEPEHUS AUCTAHLMM UK OLEeHVBAEMble MO YrI0BON Tpa-
EKTOpUM NPEBaNVpYIOLLEN COCTABAAIOLLEN CNEKTPA NOABOAHOIO WyMa
obbekTa, no3sonatoT (C y4ETOM pasmepoB 06beKTa) onpesenutb Te-
NeCHbIN Yyrof OTHOCUTENbHO NPUEMHOrO MOAYNA, B npefenax KoTto-
pOro MOTOK 3BYKOBOW 3HEPruW onpeaensiercs usnydeHmem obbekTa.
MpocTpaHcTBeHHan GUALTPaALMS OCYLLECTBASETCA CYMMUPOBAHNEM B
KaXnplvi OTCYET BPEMEHW 3MePEeHNI B Npejenax 4acToTHOro Ananaso-
Ha TPETbOKTABHOTO (DMALTPA YPOBHEN Y3KOMONOCHBIX COCTABAAIOLLNX
NOTOKa 3BYKOBOWN 3HEpruu, Hanpas/eHre NpuxoAa NOTOKa B KOTOPbIX
NEXUT B Npeaenax 3afaHHoro TeNecHoro yrna, 0XBarbiBalollero oob-
€KT n3mepeHui. Mo nonyyeHHbIM OTCHYETAM CTPOMTCA NPOXOAHAs 3aBU-
CMMOCTb YPOBHEW OT BPEMEHU B NOI0CE YaCTOT TPETbOKTABHOMO huib-
Tpa. MaKCMMyMbl 3TO XapaKTEPUCTUKN 0OBABASIOTCA pesynbratamu
N3MepeHui.

MpUBEAEHHDBIA anropuTM NPUMEHANCA AN 06paboTKM AaHHbIX Ha-
TYPHOrO 3KCNepuMeHTa, NPOBEeLEHHOro Ha akBatopuu banTuiickoro
mopsi. CTOUT OTMETUTb, YTO HAKNOHHAA AaNbHOCTb OT KOMBUHMPOBAH-
HOro NPUEMHOTO YCTPOCTBA 10 Ma/OLWYMHOro 06beKTa B AaHHOM 3KC-
nepuMmeHTe Ha TpaBep3e BblAepxuBanach nopagka 150 metpos npu
rny6buHe mecta 60 meTpoB. Ha puc. 3 npvBeaeHbl 0CpeaHEHHbIE Mo Ye-
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TbIPEM NpoxoAam oObeKTa MaKCHMasbHble 3HaYeHUs NPOXOAHbIX Xa-
paktepuctuk (M3M1X), nosyyeHHble No KaHanam 3BYKOBOrO JaB/eHus
1 NOTOKA 3BYKOBOWN 3HEPrim, BbIYMCIEHHOTO NO aAropuTMy NpoCTpaH-
CTBEHHOW hunbTpauum.

/13 nprBeAEHHBIX Ha PUC. 3 pe3ynbTaToB CeayeT, YTO Mo KaHany 3By-
KOBOTO [JaBNeHns n3Mepsanacb B 0OCHOBHOM «MOroAax», Toraa Kak no Ka-
Hany KIMT npu ncnonb3oBaHUM MeToAa NPOCTPAHCTBEHHON (GunbTpa-
LM NPOU3BOAMANCE U3MEPEHUA TOIbKO TOW YaCTU 3BYKOBOW 3HEPTuK,

Puc. 3. CpaBHWTE/IbHbIE pe3yNbTaThl M3MEpeHUs BHEIWHEro napamMeTpa o6beKTa
OAVHOYHBIM rnapodoHoM MeTogoM M3IX 1 KOMBMHUPOBAHHbBIM NPUEMHUKOM
C NpvMeHeHreM MeTOAA NPOCTPAHCTBEHHO (GuabTpaumm

Fig. 3. Comparative Measurement Results of Ship External Parameters with Single
Hydrophone Using Maximum Value of Through Characteristics Method and
Combined Receiver Using Spatial Filtering Method

KOTOpas M3nyyanacb 06bEKTOM B HanpaBneHUU Ha NPUEMHUK. puBe-
AEHHble pe3yNbTatbl NO3BONAIOT OLEHUTb CTeNeHb MOMEeXonoAaBneHus
(hoHOBBbIX LIYMOB, AocTUratowyo 18 b B 4acTOTHOM AunanasoHe Tpe-
TbOKTaBHOro ¢unbtpa 500 Y, U AMana3oHbl YACTOT, B KOTOPbIX reHe-
pupyemble 06LEKTOM LLYMbl MaKCUMaJlbHbl, HANPUMEp B Nof0Ce Guib-
Tpa 63 I'u, rae pe3ynbratbl U3MepeHuii No kaHanam ruapocdoHa n KM
NpaKTUYecKn coBnanu.

Bo3moxHas cTeneHb nNomexonofaBneHus Npu NpoBeAeHnn nmepe-
HUIA ManoLLYMHbIX UCTOYHMKOB MOXKET BbITb OLlEHEHA Ha OCHOBe Au-
arpamm yrinoBoro pacnpefeneHus noTtoKa aKyCTUYeCcKOM 3Hepruu,
ABNAOWMNXCA XapPaKTEPUCTVKOW aHW30TPONMM aKyCTUYECKOro nons

) ra

Puc. 4.Yrnosoe pacnpesaenenve MNA3 B TpeTbOKTaBHOM nojioce YacToT
(FCP =315 I'y) npu pasnuyuHbIX yaaneHusx oobexkTa

Fig. 4. AEF Angular Distribution in One-Third Octave Frequency Band
(Fav=315 Hz) at Different Distances from Receiver
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Puc. 5. TpeTboKTaBHble cneKTpbl B AnanasoHe 10-1000 My, TOCP =10 c: KpacHaA IMHUA - faBnenue P, po3osas -
MOJIHbIN NOTOK W, CUHAA — HanpaBeHHbIN NoToK (Wz+a). Wz+a HanpaB/eH ropu3oHTanbHo ¢ nosopotom 90°

(cyaHo)

Fig. 5. One-Third Octave Spectra in Range of 10-1000 Hz, T =10 s. Red line is pressure P, pink line is
complete flow W, and blue line is flow (Wz+a). Flow (Wz+a) has a horizontal direction with 90° rotation (a

vessel).

B Mmecte pacnonoxenua KITl. Juarpammbl
MoryT GbiTb NOCTPOEHbI B 11060 NAOCKOCTH, B
TOM yYmcfie U NNOCKOCTW, NPOXOAALLEN Yyepes
N3MepAEMbIA UCTOYHUK. MpK OTCYTCTBUU Me-
WAKLLMX UCTOYHMKOB B Yrnax, 6N13KMX K Ha-
NpaBfeHNI0 Ha U3MepseMbll UCTOYHWK, Be-
JIMYMHA NOTOKA aKycTnyecKoii aHeprm (MA3)
C J@HHOTO HanpaB/ieHUA MOXET C/YXWUTb Xa-
PaKTEPUCTUKON €ro aKyCTUYeCKOM MOLLHO-
cTn. Ha puc. 4 npuBeaeHbl fuarpammel yrio-
BOro pacnpegenenus A3 B ropusoHTanbHoM
NAOCKOCTU, NPOXOAALLEN Yepes U3MepsemMblit
WCTOYHUK NPU Pa3NNYHbIX €ro yaaneHusax ot
npuémHuKa. BuaHa 3HaunTenbHas aH13oTpo-
nusa MA3, gocTuraowas B onpeaenéHHbIX Ha-
npaeneHuax 15-20 ab; TakkKe AOCTaTOYHO
ABHO MPOC/EXMBAETCA HanMyve ABYX Npak-
TUYECKN [MaMeTpanbHO pPasHECEHHbIX WC-
TOYHMKOB. YpoBeHb 1A oT melwatouiero uc-
TOYHMKA Hen3MeHeH BO BPEMeHU, B OTanYme
OT YPOBHA [BMXKYLLErOCA U3MEPAEMOro UC-
TOYHMKA, BEMYMHA KOTOPOro BO3pacraer no
mepe ero nNpubAMKEHUs K NPUEMHON cucTe-
me. CurHanbl MellalowWwero U M3mMepsemoro
WCTOYHUKOB HEKOrepeHTHbI, XOTA U HaXoAAT-
CA B OLHOW aHanM3npyemoi nonoce 4acror,
MO3TOMY W MOTOKM aKyCTUYECKON 3HEPrun oT
3TUX WCTOYHWKOB XOPOLIO Pa3AensaTca no
HanpaBneHuAM.

Ha puc. 5 n 6 npeacrasneHbl OLEHKN Crek-
TPOB NOTOKOB aKyCTUYECKOW 3HEPTUK B TPETb
OKTaBHbIX N0M10CAX YaCTOT B ABYX Pa3nnNYHbIX
TeNecHbIX yrnax, OXBaTblBalOWMX ABa pas-
HbIX 06bEeKTa, HaxXOAsALWUXCA B OAHON Mmen-
KOBO/HOW aKBaTopuu, Ha CyAHO M Kopabib
COOTBETCTBEHHO. Ha pucyHKax Takke npuse-
JeHbl CNeKTPbl NOMHOTO MOTOKA aKyCTUYeCKon

MepeHuii ¢ nomoLubio ruapodona u Krl, ko-
Topble MNpaKTU4YeCKW COBMaAalT BO BCEM
AvianasoHe 4acToT, YTo AB/IAETCA AOKa3aTeNb-
cTBOM Bo3peicTBuA Ha KITl TonbKo akyctnye-
CKOro nons.

HabntopaloTcs  cyllecTBeHHble  pasnuuus
MEeX[y TPeTbOKTaBHbIMK CreKTpamu, nony-
YEHHbIMMW B TENECHbIX Yrnax, 0XBaTblBaOLLMX
CyaHO M Kopabnb (Ha rpaduKax BbiBeAeHbl
CUHUMW TUHUAMK). BUHO, YTO CNEKTP B HK3-
KOYACTOTHOM YacTu AnanasoHa chopmupo-
BaH MCTOYHWMKAMM CyLHa, @ CNEKTP B BbICOKO-
YaCTOTHOM — WCTOYHMKaMM kopabna. Kpome
TOro, npuBefgHHble pe3ynbTaTbl MOATBEPX-

= CnexkTpi [ rane 2)
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ENTERPRISES

[aloT BbICOKYI0 3h(heKTMBHOCTL pa3paboTaH-
HOrO MeTofia NPOCTPAHCTBEHHOW (ubTpa-
UMM B 4acTu NoAaBNeHUs NOKanu30BaHHbIX
MCTOYHUKOB, BENYMHA KOTOPOro AOCTUraeT
30-40 ab, yto B paccmaTpuBaemMom Ananaso-
HE YaCTOT Ha CerofHs NPaKTNYecKn HeJoCTu-
VMO HYKAKUMU APYrUMU METOAAMMU U TEXHU-
YeCKMMM CPeACcTBaMU.

B 3aknuyeHne xoTtenocb Obl OTMETUTb, YTO
ycunuaMy  BONbLIOTO KONNEKTMBA Creuua-
JICTOB M3 pa3HbiX OpraHu3auuii co3aaHa u
yCTaHOBJIEHa Ha NONUroHe NepcneKTUBHasA, ¢
GONMBLUMMN TEXHUYECKUMU BO3MOKHOCTAMY,
rMapoaKycT1yecKas M3mepuTenbHas annapa-
Typa. YcTaHoBEHa, HO He paboTaeT B NONHOM
06bEME MO NPAMOMY Ha3HauYeHuio, NoTomy
uto nNpu GopmmupoBaHun FocyaapcTBEHHOTO
060pOHHOrO 3aKasa 3aKa3yMKoM annapary-
pbl K Hawwemy ryboKoMy COXaneHuio B Teye-
HUe TPEX NeT He npepycMaTpuBaeTcs nocra-
HOBKa paboT, HanpaBneHHbIX Ha 0by4yeHue
nepcoHana MofMroHa, OMbITHYI0 3Kcniyarta-
LU0, HayYHO-TEXHUYECKOE COMPOBOMXAEHMUE
1 o6cnyxuMBaHue 3Toil HOBOI, AOPOrocTos-
Len 1 CNOXHOM TeXHUKW. [pu 3TOom 3aTpartbl
Ha BHeZpeHWe B NOBCEAHEBHYIO MPAKTUKY ru-
[POaKyCTUYECKMX U3MEPEHUI AaHHOW anna-
patypbl HECOM3MEPUMO MEHbLLIE CTOMMOCTM
ee co3AaHuA.

oryn «BHUNOTPU»

Poccus, 141570, MocKoecKas 061.,
CONHEYHOrOPCKUI p-H,

n/o MeHgeneeso,

Ten./dakc: +7 (495) 744-81-12
E-mail: director@vniiftri.ru,
onti@vniiftri.ru
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Puc. 6. TpeTboKTaBHble cneKTpbl B Ananasoxe 10-1000 Fu‘.Tocp =10 c: KpacHasA IMHUA - faBneHune P, po3osas -
NoNHbIV NOTOK W, CUHAA — HanpaBneHHbI NoToK (Wz+a). (Wz+a) HanpaBneH ropM30HTasbHO C NOBOPOTOM

-114° (Kopabnb)

Fig. 6. One-Third Octave Spectra in Range of 10-1000 Hz. T_ =10 s. Red line is pressure P, pink line is

3HEpPrumM, paccyuTaHHble no pesynbtatam u3-  complefe flow W, and blue line is flow (Wz+a). Flow (Wz+a) has a horizontal direction with -114° turn (a ship).
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wwee NEW GENERATION
OF SONAR INSTRUMENTS
FOR STATIONARY TESTING GROUNDS

N ational Research Institute for Physicotech-
nical and Radio Engineering Measurements
Federal State Unitary Enterprise (VNIIFTRI) is
the Russian leading organization that has been
working on the issue of measuring noise level of
Navy ships since 1965. In the structure of the na-
tional service of legal metrology VNIIFTRI is the
main model centre and the head institute that
provides metrological support of sonar measure-
ments. VNIIFTRI has equipped all Russian naval
fleets with measuring devices (reference and op-
erational) that are intended for measuring sub-
marine and ship noise level.

Basing on the operation experience of station-
ary sonar measurement means (SMM) manufac-
tured and installed on the test fields of the Rus-
sian Navy in the 80s of the previous century by
VNIIFTRI engineers and development tendencies
of domestic submarine building and foreign mea-
surement and detection sonar systems, in 2003
prior to the development of new generation SMM
the following scientific and technical goals of the
new project were defined as main:

+ lower non-exceptional systematic component
of instrument measurement error within fre-
quency range from 1 Hz to 100 kHz

- development of built-in calibration systems of
measuring hydrophones and data transmission
paths

+ providing trustworthy measurements of weak
sonar signals (with signal-to-interference ra-
tion less than 1)

+ providing measurements of ship sonar field
spatial characteristics including measure-
ments in the horizontal plane

+ measuring ship sonar fields in the real opera-
tion conditions;

- gaining initial data required for the search and
detection of ship underwater noise source in
the power-on and power-down modes

In 2008 this set of works (the Broker experi-
mental development) was completed and at the
test berths in the White Sea marine hardware
(the Briz marine hardware), a multiunit vertical-
ly distributed measuring system (Broker-IPF) and
shore-based hardware of measurement control,
data processing and search of ship high underwa-
ter noise source in the travelling mode (the Topol
shore-based hardware). As well as this, the de-
velopment works for the measuring system with
a shot hydrophone (GU-21) were accomplished.
The system is designed for installation in leading
submarines of new projects to measure underwa-
ter noise level and provide initial information re-
quired for the search and detection of vessel high
underwater noise sources in the power-down
mode under water.

One-hydrophone sonar measuring systems
(OHSMS) as a part of the Briz marine hardware
provide for the measurement of acoustic pres-
sure in frequency range from 2 Hz and lower fo
100 kHz, change and measurement of immersion
depth of a receiving unit, monitoring of measur-
ing tract metrological characteristics and trans-

fer of electrical signal with standard metrolog-
ical characteristics to the Topol shore-based
hardware for its further processing. But the re-
ceiving device is not just a point hydrophone in
the uniform infinite and noise-free environment,
but a sophisticated device containing a number
of structural components and accessories that
significantly change the metrological character-
istics of the hydrophone since they create un-
standardised acoustical absorption and reflec-
tion, resonance oscillation, directional pattern,
etc. When measuring, the measurement device is
under the influence of a number of dynamic im-
pacts generated by both the environment and the
ship (flow, self-excited oscillation and vibration)
that produce extraneous noise background and
add extra errors to the measurement.

The receiving units equipped with hydrophones
distinguished by low vibration sensitivity and
firmly fixed in domes on heavy instrument carri-
ers are characterized by the best noise immuni-
ty in the same operating conditions. Apart from
decreasing pseudo noise produced by flow these
systems also provide for the reduction of non-ex-
ceptional systematic and random components of
instrument measurement error as exact spatial
orientation of the hydrophone relative to the in-
strument carrier case as well as of the carrier it-
self relative to the vertical axis due to its positive
buoyancy is maintained during measurements.

The above mentioned is also true for an OHSMS
in which a receiving unit is characterized with
positive buoyancy, a vibration-isolating low fre-
quency harness system and a spherical glass-
plastic dome with volume of approximately 200
| containing a measuring hydrophone equidistant
from all boundary surfaces. Full-scale and labora-
tory fests of such a receiving unit proved its high
metrological and operational characteristics.

Studies of sensitivity and receiving unit pattern
carried out with a ready-assembled device in a
hydroacoustic tank with the use of special de-
signed reference installations and pseudo noise
calibrating signals showed a rather weak impact
of the receiving unit case upon measurement re-
sults. The calibration difference for a ready-as-
sembled receiving unit and an independent hy-
drophone as a part of such a unit does not exceed
2-3 dB in the ultrasonic frequency range; and this
difference can be interpreted as a measurement
result correction, not as a measurement error
(see Figure 1).

Testing of the receiving unit in the real working
conditions indicated its high interference immuni-
ty from sonar interference (currents, turbulence,
and vibration of system elements in the flow). Fig-
ure 2 gives results of long-term (95 hour) contin-
uous measurements of root-mean-square values
of background noise in the frequency band of a
1/3 octave filter of 2, 10, 800 and 10 000 Hz that
testify to the effect that the OHSMS receiving de-
vice is not affected by tidal currents. At the same
time there is a strong dependency of background
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noise levels and weather conditions in nearly all
the operating frequency range except for the 10
Hz range where the level stays the same.

An important element of quality and trustwor-
thiness improvement as well as reduction in the
instrument component of measurement error
for the developed OHSMS is the introduction of
metrological characteristic control equipment
(MCCE) of measuring hydrophones and data
transmission paths as the system component.

Unlike the adopted step-by-step check algorithm
of sonar measuring systems when a measuring
transformer (hydrophone), a data transmission
path and a measuring device (spectrum analyzer)
are checked separately, in the OHSMS the MCCE
allows for a procedure of a complete check of the
measuring tracts in the real working conditions.
The MCCE contains built-in metfrological support
for measuring relative frequency transmitting
and dynamical characteristics of the signal trans-
mission tract from the measuring hydrophone
and the absolute values of its electrical noise in
the one-third octave-band filters within the work-
ing range from 1 Hz to 100000 Hz including:
+ Two white noise generators with different val-
ues of power spectral density
- Digital tone generator with reconfigurable am-
plitude and frequency
+ Set of one-third octave-band analyzers as a
part of shore-based systems

The MCCE operates in two modes: electrical con-
trol (EC) and sonar control (SC). In the EC mode a
test signal is one by one supplied fo inputs of the
measuring tracts under consideration at partic-
ular checkpoints. In the SC mode a test signal is
fed via a power amplifier to the emitter installed
in the SMM receiving module and then received
by the measuring tracts under test.

The electric test signal supplied one by one in the
EC mode via the hydrophone sensing element,
electronics of the receiving module, communica-
tion channel and shore-based matching devices
allow for measurement of an amplitude-frequen-
cy characteristics (AFC) of the system through
electrical path and control of its stability in time.
There are two kinds of test signals supplied fo the
system input: a harmonic signal generated by a
digital to analogue converter inbuilt in the receiv-
ing module and a noise signal coming from the
white noise generator and having a normalized
value of power spectral density.

Levels of input signals that require measurement
are higher than the noise level of the measuring
equipment itself; however, sometimes the friendly
signal is suppressed by background noise, which
hinders trustworthy measurements of weak sonar
signals (with signal-to-interference ration less
than 1).

There are two approaches to the solution of the
problem. The first approach is based on the de-
velopment of noise-eliminating methods and al-



gorithms that imply a traditional measuring cir-
cuit with one nondirectional hydrophone but
provide for the parameter measurement of sonar
signal which do not exceed the background noise.
This solution has been under development for a
along time and has a number of advantages, i.e.
simple technical implementation, good noise im-
munity, and large-scale adoption in sonar mea-
suring. The solution together with developed and
tested measuring methods is realized in full in the
Topol shore-based hardware that provides for
the measurement of underwater noise level with
rated characteristics in both one-third-octave
and narrow bandwidths with signal-to-interfer-
ence ration up fo minus 12 dB and more.

However, with a number of tasks such as mea-
suring low-noise ship sonar field characteristics
in the horizontal plane with a single hydrophone
the method potential of power coordinated pro-
cessing (PCP) is not enough to freat characteris-
tics of low-emitting sources. In this case the sec-
ond approach is more reasonable. The approach
is based on the use of measuring systems with
directional properties that ensure the improved
signal-to-interference ration in combination with
PCP or analogue procedures.

Directed systems are more intensively infroduced
into sonar measurements. Two types of multiunit
vertically distributed systems are carried out for
the Broker experimental development: The first
is a measuring system (Broker-IPF) that consists
of many vertically spaced single wideband hydro-
phones whose coherent signal processing of par-
ticular groups forms corresponding direction-
al pafterns in the octave bandwidths, focuses on
the ship under measurement and as a result re-
duces interference and background noise in the
resulting signal. This system is mainly used for
changing characteristics of low-noise ship spatial
sonar field including its sonar field parameters in
the horizontal plane.

The second type is a receiving sonar system with
a vertical multistage interferometer (PGS-VI) of
the Briz marine hardware is intended for acqui-
sition data on the distribution of high noise emis-
sion zones in relation fo the ship length when
noise passes the system, i.e. initial data required
for the search and detection of ship underwater
noise sources in the power-on mode.

In recent years a new step was made in applied
hydroacoustics: development of a combined
sonar vector receivers (CSR) as a result of the in-
vention of new methods and algorithms for spa-
tial signal filtering as well as high efficient com-
puters required for their realization. The most
interesting application of CSR systems is di-
rect measurement of ship underwater noise lev-
els in the far field at a large distance, i.e. near-
ly in the horizontal plane. At the same time the
use of the spatial filtering method ensures effec-
tive cancellation of noise that comes in the ver-
tical direction as well as noise from interfering
lumped sources. This is achieved due to the si-
multaneous recording in one point of pressure
field and three interorthogonal components of vi-
bration velocity; next calculation of acoustic en-
ergy flow in respect to the velocity components
in the solid angle that contains only the changing
object takes place.

Data on the ship coordinates provided by the dis-
tance measuring system or estimated in respect
to the angular trajectory of the prevailing compo-
nent of the ship underwater noise spectrum en-
sure (with account of ship’s size) assessment of a
solid angle relative to the receiving module with-

in which the acoustic energy flow is defined by
ship’s emission. Spatial filtering is the summation
of measurements of each time reading within the
frequency band of the one-third octave filter of
narrow band components of the acoustic ener-
gy flow, whose flow direction of arrival is with-
in the solid angle containing the object under
measurement. The acquired readings make up a
pass-through level dependency upon time in the
one-third octave frequency band. The maximum
values of the characteristics are taken as mea-
surement results.

The given algorithm was used for data process-
ing of full-scale test carried out at the Baltic Sea
berths. It should be mentioned that during the
test the slant distance between the combined re-
ceiving device and the low-noise object was near-
ly 150 m abeam at depth of 60 m. Figure 3 gives
average maximum values of through character-
istics (MVTC) for four ship passes received via
acoustic pressure channels and acoustic energy
flow calculated according to the spatial filtering
algorithm.

The results shown in Figure 3 demonstrate that
the acoustic pressure channel was tested main-
ly for ‘weather’ whereas the CSR channel togeth-
er with the spatial filtering method was used to
measure only that part of the acoustic energy
which was emitted by the ship in the direction fo
the receiver. These results allow for evaluating
interference suppression of background noise
that can be as high as 18 dB in the 500 HZ fre-
quency range of the one-third octave-band fil-
ter and the frequency spans in which noise gen-
erated by a ship can reach its maximum, such as
a 63 Hz band, for instance, where the measure-
ment results of the two instruments were practi-
cally the same.

An angular distribution diagram of acoustic en-
ergy flow as characteristics of acoustic field
anisotropy in the CSR location area can give one
a better understanding of possible interference
suppression capability when measuring low-
noise sources. Such diagrams can be drawn in
different planes, including the plane which runs
through the source under question. When there
are no interfering sources in the angles close to
the source under measurement the value of the
acoustic energy flow (AEF) of this direction can
serve as characteristics of its acoustic power.
Figure 4 gives a diagram of AEF angular distri-
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bution in the horizontal plane that runs through
the source under consideration located at dif-
ferent distances from the receiver. Considerable
AEF anisotropy is visible that reaches 15-20 dB
in different directions; two diametrically oppo-
site sources are also quite obvious. The AEF level
from the interfering sources is invariable with
the course of time unlike the level of the mov-
ing source under measurement whose value in-
creases as comes nearer to the receiving sys-
tem. Although they lie in one frequency band, the
interfering and measured source signals are in-
coherent; thus, the acoustic energy flows are well
separated to different directions.

Figures 5 and 6 represent evaluation of acoustic
energy flow spectrum in the one-third octave fre-
quency bands in two different solid angles cov-
ering two different objects in the same shallow
water area, a vessel and a ship, respectively. The
figures also give spectra of complete acoustic en-
ergy flow calculated with the measurement re-
sults produced by a hydrophone and a CSR that
nearly coincide in all frequency range, which is
a proof that a CSR experiences impact only from
an acoustic field. Significant differences are visi-
ble for one-third octave spectra measured for the
solid angles covering a vessel and a ship (drawn
in blue in the charts). The low frequency range
part spectrum is formed by a vessel source,
whereas the high frequency range spectrum -
by a ship source. Moreover, these results are the
evidence of the high efficiency of the developed
method of spatial filtering to suppress 30-40 dB
localized sources, which is now practically impos-
sible with any other methods and engineering.

As a conclusion we would like to mention that it
is due to the efforts of a large staff of engineers
working for different enterprises that promising
sonar measuring equipment with high technical
potential was manufactured and installed in the
test field. Although it is installed, the equipment
is not used according fo its intended application
since when drawing up the State Defence Order
the Customer has failed for the third time to pro-
vide the arrangement of the following works:
staff training, joint operational testing, scien-
tific and research support, and maintenance of
this new expensive and sophisticated technology.
And the most surprising fact is that the expens-
es on adoption and everyday use of these facili-
ties for sonar measuring are much lower than its
production cost.
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MNPEANPUATUA

ASPOAPOMHbBIE KOHAWLUWOHEPDI:
U3 NPOLLJIOIO B bBYAYLLEE

78

2008 r. Ha OAO «HTL, «3aBopg JleHu-

Hel» Obln OpraHW30BaH LEHTP Kau-
matunyeckoro obopyaosanus (LKO), nepep
KOTOPbIM OblNM NOCTaBNEHbI 3aa4K Mo pas-
paboTKe 1 NPOU3BOACTBY KOHANLIMOHEPOB U
YCTAaHOBOK TEPMOCTaTUPOBaHUA AN TpaHc-
MOPTHBIX CPEACTB M CMeuuanbHOW TEXHUKU.
MepBbiMKM pa3paboTkamm LeHTpa CTanm aspo’
LpomMHble KoHauumoHepbl AK 1,6-20-1-1 un
AK 1,0-30-1-1.
A3pOAPOMHbIE  KOHAMLMOHEpPLI NpefHa-
3HaYeHbl Ans 06CNYMMBAHWUA NeTaTeNbHbIX
annapaTtoB BO Bpemsi NpeanonéTtHon noa-
rOTOBKW M Ha3eMHoro o6cnyxusanus. Mpu-
MEHeHME a3POLPOMHbIX KOHAULMOHEpPOB
no3sonseT co3jgasBaTb KOMGOPTHbIE yCo-
BMA Ha 6OPTy BO3AYLWHOro CyAaHa npu noja-
roToBKe €ro K nosiéty, 3HauyuTeNbHO 3KO-
HOMWTb aBMALMOHHOE TOMNMBO, COXPAHATb
pecypc 60OPTOBbIX arperatoB CUCTEMbl KOH-
OMUMOHMPOBAHMSA.
B Coserckom Colo3e a’poapOMHble KOH-
AuuMoHepbl paspabarbiBaiMck M nNpowus-
BOAUINCH Ha 6a3e BaKMHCKOro aBMaLMoOH-
HOTO MPOW3BOACTBEHHOTO O0ObEANHEHMS
«Arnum». Tocne panutenbHoro nepepsbl-
Ba HIMM «Nrnum» cosmectHo ¢ OAO «lopu-
30HT» BO306HOBMIO MPOM3BOACTBO a3po-
LPOMHbIX KOHANULMOoHepoB AK-0,4.
A3pofpomHble KoHanLMOHepbIAK 1,6-20-1-1
u AK 1,0-30-1-1, pa3paboTaHHble Ha

OAO «HTL, «3aBop JleHnHew», cyuiecTBeH-
HO OT/IMYATCA OT CBOMX NpejalecTBeH-
HUKOB. OHM BbLINONHEHbI HAa OCHOBE CO-
BPEMEHHON 3N1E€MEHTHON 6a3bl C y4ETOM
TpeboBaHMN No 3HeprocHepereHnto, IKo-
NOrUN N HAAEXHOCTU.

[Ons obecnedyeHuss TpeGyembix PacxofoB
1N HanopoB BO3Jyxa B KOHAMLMOHepax uc-
nonb3yeTca ABYXCTyNeHYaTbll pagnanbHbli
BEHTUAATOP C NJaBHbIM 4acCTOTHbIM pery-
nuposaHnem. Komnpeccopbl X0N04UNbHbIX
MalWH 1 BEHTUNATOPbI OXNaXAeHNA TaKKe
MMEKT BO3MOXHOCTb 4aCTOTHOrO perynu-
poBaHMA B WMPOKMX AmanasoHax. Mukpo-
npoueccopHas TexHWKa, Mcnonb3yemas B
KOHAMUMOHepax, CyuiecTBeHHo obneryaer
paboty onepatopa, obecnedvsas nogaep-
¥aHue 3ajaHHbIX NapaMeTpoB BO3AyXa C
BbICOKOW TOYHOCTbHO.

KoHamumoHepbl NOCTpoeHbl N0 MOAYNLHOMY
npuHumuny. OHM COCTOAT U3 BO3AyXOHarHera-
TeNbHOro MOAYAA M OAHOIO UM HECKONbKNX
Mogyneil oxnampaeHus/Harpesa. Konuue-
CTBO MoOpAynel oxnaxzaeHus/Harpeea onpe-
fenserca BbIXOAHbIMM MapameTpamu:

e anAa KoHauumoHepa AK 1,6-20-1-1 -
3 wr.;
* nnq
2 Wwr.;
® [N NepCcneKTMBHOro KoHanunoHepa ATA
100-0,4/30 — 1 wr.

KoHanumnoHepa AK 1,0-30-1-1 -

HOBbIV OBOPOHHbIA 3AKA3 CTPATEFUW | 04 | ABIYCT *11

O6opyaoBaHMe KOHAWULMOHepa pasmella-
€TCcA Ha npuvuene M 3aKpbITO LWyMOrnyLa-
WMMM NaHensamu.

OCHOBHble TeXHWYECKMe XapaKTepUCTUKK
KOHAMLMOHEPOB MpuUBeAeHbl B Tabauue.
Ha doTorpadumax npeacrtaBneH mx BHel-
HWUIA BUA.

[locTOMHCTBA a3pOAPOMHbIX KOHAWULMOHE-
poB OAO «HTL, «3aBoga JleHnHew»:

® BbICOKME 3HAYeHUs M36bITOYHOro AaBne-
HUWSA, KOTOpPble NO3BONAIOT 06ecneynTs Nog-
rOTOBKY K nonéram cneymanbHoro obopy-
[OBaHMA M npubopoB, pasMeLEHHbIX B
OrpaHMyYyeHHbIX N0 pa3mepam OTCeKax Co-
BPEMEHHbIX NeTaTeNbHbIX annapaTos;

® HM3KME 3IKCMIyaTaluMOHHblIE Pacxoabl
13-32 WWPOKOrO MCNOMb30BAHUA TEXHUKU
C YacTOTHbIM perynmpoBaHvem nNpov3BoAu-
TENbHOCTK;

® GonblWON CPoK cnywbbl 6narogaps mo-
OYNbHOCTU KOHCTPYKUMK;

® yno6HbIN MHTEpdeic nonb3oBaTens;

® NpocToTa 06CNYKUBAHUSA U IKCNIYaTaLUN;
® BbiCOKas HafEXHOCTb;

® HU3KME LYMOBbIE XapaKTePUCTUKN (MeHb-
we 85 abA);

® LlaaAulee BO3JAENCTBME HA OKPYIAloLLYIO
cpeay 6naroaaps MCNonb3oBaHWUIO 030HO-
6e3onacHoro xnagareHta R134A;

® BO3MOXHOCTb 3KCMyaTauuMu Ha BbiCOTE
0 3000 m Haf ypoOBHEM MOPSA U B YCIOBUAX
TPONMYECKOro Knumara.

OAO «HTL, «3aBop JleHnHeu» pacnonara-
€T NPOM3BOACTBEHHBIMM MOLLHOCTAMU ANA
M3roTOBNEHUA a3POAPOMHBIX KOHAULMOHE-
poB B Konmnyectse [0 50 WT. B roj ¢ y46TOM
BO3MOXHbIX MOAMMUKaLMUI nog notpebHo-
CTW 3aKa3yuKa.

Cneuunanuctel LUKO nmetoT 60nbLIOKA ONbIT
NPOEKTUPOBAHUA U NPOU3BOACTBA TPaHC-
NOPTHbIX KOHAMUMOHEPOB C XON0A0MNPOMU3-
BoAuTEeNnbHOCTbIO OT 1,5 o 50 kBT, BOgO-
oxnaxpaawuwmx mawmH ot 8 go 1000 KBrT,
YCTAHOBOK TEPMOCTATUPOBAHUA 1 TENIOBbIX
HacocoB o 15 KBrT.

AHaTonui EMenbaHoB,
KaHA. TeXH. HayK, JOLeHT

OAO «HTL, «3aBog JleHnHewu»
196084, CaHkT-MNeTepbypr,
yn. Konu Tomuaka, a. 9

Ten.: +7 (812) 327-90-99
dakc: +7 (812) 324-61-00
E-mail: info@onegroup.ru
www.leninetz-zavod.ru
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GROUND-BASED AIR CONDITIONING UNITS:
FROM PAST TO FUTURE

| 2008, a Climatic Equipment Centre
n was formed at SRC “Leninetz Plant”
Inc. The main goals of the Centre were devel-
opment and manufacture of conditioners and
temperature control installations for vehicles
and special-purpose equipment. Among the
first products developed by the Centre were
AK 1.6-20-1-1 and AK 1.0-30-1-1 ground-based
air conditioning units.

The ground-based air conditioning units are
designed for aircrafts maintenance during the
flight preparation and ground servicing. Ap-
plication of the ground-based air conditioning
units enables to create comfortable environ-
ment on board the aircraft during flight prepa-
ration, save aviation fuel significantly and pre-
serve the life time of on-board air conditioning
systems.

In the Soviet Union ground-based air condition-
ing units were designed and manufactured at
Baku Aircraft Production Association “IGLIM”.
Following a sustained period of operation dis-
continuity the Research and Production Enter-
prise “IGLIM” together with “Gorizont” ]SC have
resumed the manufacture of AK-0.4 ground-
based air conditioning units.

AK 1.6-20-1-1 and AK 1.0-30-1-1 ground-based
air conditioning units designed at the Leninetz
Plant significantly differ from their previous
models. They are made with use of modern mi-
croelectronic components in compliance with
energy saving, environmental and reliability re-
quirements.

A two-stage radial fan with continuous frequen-
cy-response regulation is used to provide the re-
quired air consumption and pressure. Refriger-
ating machines compressors and cooling fans
have an option of frequency-response regula-
tion in wide range. The microprocessor-based
hardware used in ground-based air condition-
ing units significantly facilitates the operator’s
performance providing the maintenance of pre-
assigned air parameters with high accuracy.

Air conditioning units are modular based. They
consist of an air injection module and one or
several cooling/heating modules. Output pa-
rameters determine the number of cooling/
heating modules:

- for AK 1.6-20-1-1 — 3 modules;

-for AK 1.0-30-1-1 — 2 modules;

- for the prospective ATA 100-0.4/30 -
1 module.

The ground-based air conditioning unit equip-
ment is arranged on a trailer and covered with
sound-suppressing panels. Major technical
characteristics of ground-based air condition-
ing units are given in the Table. See the photo-
graphs for the physical configuration.
Advantages of ground-based air conditioning
units manufactured at SRC “Leninetz Plant” Inc.
are as follows:

- High values of excessive pressure that allow
the preflight preparation of special equipment
and instruments located in small compartments
of modern aircraft to be carried out

Air head, kPa

TexHuuecKue xapaKTepucTuKm Mopens/ Model
Technical characteristics AK 1.6-20-1-1 AK 1,0-30-1-1
Pacxop, Bo3ayxa, Kr/c _ _
Air consumption, kg/s 0.7-1.6 0.4-1.0
Hanop Bo3ayxa, kfla Jo 20/Up to 20 Jlo 30/Up to 30

Temnepatypa Ha Bbixoge, °C
Outlet temperature, °C

10£3; 15+3; 20+3; 50+3; 8043

Noise level, dB

MoTpebnsaemas MoLwHOCTb, KBT [o 200 Ho 150
Power consumption, kW Up to 200 Up to 150
YposeHb wyma, Ab [0 85,0/ Up to 85.0

- Low operational costs due to the wide use of
equipment with frequency-response capacity
control;

- Long service time due to the module-based de-
sign;

- User-friendly interface;

- Ease of maintenance and operation;

- High reliability;

- Low noise performance (less than 85 dBA);

- Eco-friendliness due to the use of CFC-free
cooling agent R134A;

- The possibility of operation at a height of up
to 3000 m above sea level and in tropical en-
vironment.

SRC “Leninetz Plant” Inc. has production capac-
ities to manufacture up to 50 ground-based air
conditioning units annually considering clients’
requirements.

Experts working at SRC “Leninetz Plant” Inc. are
highly experienced in designing and manufac-
turing vehicle air conditioners with refrigeration
capacity from 1.5 to 50 kW, water-cooling ma-
chines with capacity from 8 to 1000 kW, tem-
perature control installations and heat pumps
of 15 kW max.

Anatoliy Emel'yanov,
Ph.D., Associate Professor

SRC «Leninetz Plant» Inc.

9, Koli Tomchaka str.,

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

AUGUST *11 |04 | NEW DEFENCE ORDER STRATEGY

www.leninetz-zavod.ru

[eAaTtenbHocTb nnueH3npoBaHa

~
(Vo]



TYJIbCKUH
F'OCYTAPCTBEHHBIA
YHUBEPCUTET

MHXAKMN TPASEB METF CHAOPOB
Pextop Tynly AuperTop HOL
NPUrNAWAaeT HAYYHO-NPOUIBEOACTEEHHbIE 0DbEeAMHEHWA, MALIWHOCTPOUTENBHBIE

NPeanpMATHA W 3apybeMHbiX NapTHEPOB K B3aMMOBLIFOAHOMY HAaYYHO-TEX HHYECKOMY

COTPYAHWYECTEBY NO CASAYIOLMM HanPaBAEHHWAM
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Bnaaumup Kyxapb, npopeKkTop no Hay4yHou
paboTe, npodeccop, A-p TeXH. HayK

Bnaaumup Pacnonos, aupekTtop
MHHOBALVOHHOTO U Hay4YHO-
obpasoBaTenbHOro LeHTpa «MukpocmucTeMHas
TeXHUKa», npogeccop, A-p TeXH. HayK,
3aBejyowmnin kadeapon

q)e,qepaanoe rocyfapcteeHHoe  Gtoa-
}eTHoe obpasoBareibHoe yypemaeHune
BbICLIEro npocdeccmoHanbHoro o6pasoBaHus
«TYNbCKWIA TOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BIMO «TynlY») UMeeT B CBOEM COCTaBe
MHHOBALMOHHbIE 1 Hay4HO-06pa3oBaTesbHble
LIEHTPbI, B TOM yucne ueHtp «Mukpocucrem-
HaA TeXHWUKa», OOHO W3 HanpasNeHWi fe-
ATeNbHOCTM KOTOpPOro — pa3paboTka an-

“F

o | Marpena
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CUCTEMbI OPNEHTALNW ANA
MAJTOPASMEPHbBIX BECITNIOTHBIX
JIETATEJ/IbHBIX ANNAPATOB

nos cuctem GPS/TNOHACC Takie nosbilaer
TOYHOCTb U HAAEXHOCTb OnpeaeneHus yrno-
BbIX KoopaunHat BINJ1A 1 gobasnseT hyHKUMIO
onpeaeneHns reorpaduyecknx KoopAvHAT
€ro NnosoXeHus.

BCO peanusoBaHa Ha 6a3se TPEX OPTOroHaJb-
HO PACNONOXKEHHbIX MMKPOMEXaHUYEeCKMX AaT-
YMKOB YrNOBOM CKOPOCTU W BbIYNCAUTENBLHOTO
ycTpoicTea, obecnedvBatoliero 06paboTky
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NALER peann3oBaHo ¢ NOMoLLbl huibTpa
KanmaHa, npon3BoaALLero OLeHKy NpoeKumni
BekTopa YCI.

CocTaBnstoLLan KaxyLierocs ycKopeHus, oby-
CNoBMIeHHan cOBCTBEHHbIM ABVKeHMem BIJIA,
NoAaBNAETCA BBUAY MAnoro 3HavyeHns Koad-
tuumenTa nepegaun dunstpa Kanmana (K).
CrpyktypHas cxema mukpocuctemuon BCO
npeacrasneHa Ha puc. 1.

1. CTpyKTypHas cxema MuKpocucTemMHoin BCO
1. Block Diagram of Microsystem SACS

Eaok prunctenng | TAHEE

napatypbl ynpaBneHus AN GecnuioTHbIX
netarenbHblx annaparos (BMNJIA) knaccos
«MUKPO» U «MUHU» (ManopasmepHble BIT/1A
— MBNJIA).

KntoyeBoii cuctemolt GopToBOM annaparypbl
ynpasneHus (aBuoHukn) BIJIA saBnsetcsa cu-
cTema OpueHTauuu Ana onpepeneHuns yrno-
BOro nosoxexua bI1JIA oTHocuTenbHO onop-
HOW cucTembl KoopauHat. B MBIMJIA moryt
npumMeHaTbca GecnnathopmeHHble CUCTEMBI
opvientaumn  (6CO), marHuTomeTpuyeckue,
BUAEOCHCTEMBI, NUpomeTpuyeckue u ap. Cy-
LlecTBEHHOE YNyylleHne TOYHOCTW onpefe-
neHus yrnosbix KoopauHat BIJIA pocturaet-
€Al KOMNNEKCUPOBAHMEM CUCTEM OPUEHTALMM
pasnnyHbIX TUNoB. Vcnonb3oBaHve cuUrHa-

X

DyeTp Kamana

CUrHaNOB C AATYMKOB U MOCNEAyIoLlee UHTe-
rpUpOBaH1e MO OfHOMY U3 U3BECTHbIX aro-
pUTMOB. HegocTaToK TaKoii cucTeMbl — Haka-
naMBaemas Co BPEMEHeM NOrpeLlHoCTb 1, Kak
cneacTBue, orpaHuyeHHoe Bpems paborsl.

[ns ycTpaHeHWs yYKa3aHHOro HeAoCTaTKa B
cucTeMy BBefeHa AOMONHUTENbHAA WHGOpP-
Malus, XapaKTepusytollas YrioByl OpUeH-
Taumto BMNJIA. MctouHnKamm Takon MHdopma-
UMM CNyKaT AATYUKU IMHENHOTO YCKOPeHWs
(axcenepometpbl). B curHanax axkcenepome-
TPOB MMEIOTCA ABE COCTaBNsIOLME: NepBas —
NPOeKUMN YCKOpeHUs cBob6OAHOro najeHus
(YCI) Ha ocu cBA3aHHOM CMCTEMbI KOOPAMHAT,
BTOpast — YCKOpeHusi, 06ycNoBAeHHble ABMME-
Huem oGbekTa. BbigeneHue nepeoii coctas-

VITIOR TAHT A H KsH

KpeHA

B MarHMTomMeTpr4ecKomn cucteme opmeHTaLmm
(MCO) B KayecTBe YyBCTBUTE/NBHBIX 3/1EMEHTOB
NPUMEHAOTCA MarHUTOpPe3ncTopbl. MCTouHm-
KoM nHbopmaummn ana MCO asnsaioTcs nsme-
HEeHUWA COCTaBAALNX BEKTOPA HanpAaXEHHO-
CTV MArHUTHOTO NonA 3emnu No OTHOLIEHMIO K
BIJIA, n3meHsIoLemMy CBOIO YrI0BYIO OpUEH-
Tauumto. lpumeHeHne TPEXOCEBOro MarHWTo-
MeTpa Mo3BONAET YCPeAHWUTb HETOYHOCTb MO-
KasaHWi JaTinka B HanpaBNeHWM ero ocen
YyBCTBUTENBHOCTU C MOMOLLbIO HOPMUPOBKY .
Mytesoit yron, BbipabaTbiBaemblii MOAyEM
GPS/INIOHACC, ans manbix YrnoB CKOMbXe-
HuA BIJTA MOXHO NPUHATL B KayecTse yrna
Kypca OTHOCUTENbHO reorpaduyeckoro cese-
pa. MNepecyér u3 reorpacmyeckoro Kypca B

Hebo
=

Buaeocuerema

Jemn

| Jemns
e

2. KataanonTtpuryeckas BUAeOCUCTEMA: @ - CXEMA pa3MeLleHuns Buaeocuctemsl Ha BIJTA; b - naHopamHoe n3obpaxeHue B Kaape npu

ropusoHTtansHom nonéte BINJIA Ges kpeHa

2. Catadioptric Vision System: a - vision system location on the UAV; b - landscape image in the camera in case of a horizontal flight with no list

[eatenbHocTb nnueH3npoBaHa
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3. MupomeTpuyeckas cuctema: a - nonér bINJIA Ha ypoBHe ropusoHTa; b - nprHumMnuanbHas cxema pasMmelyeHus NMpoMeTpoB
3. Pirimetric system: a - UAV flying at the level of the horizon; b - schematic layout of pyrometer

MarHUTHbIN OCYLLEeCTBAAETCA Ha OCHOBAHWUM
uHdopMaLMM 06 yrne MarHUTHOro CKIOHe-
HUA. BbipaboTKa 3HaYeHuMin yrna HaknoHeHNs
ocyulecTBasercs no MHhopMaumMum o Aonro-
Te U WKpOTe, nonydaemon ot moayns GPS/
NOHACC.

B 13BeCTHbIX BUAEOCUCTEMAX NEPCNEKTUBHAA
BUJEOKamepa, onTMYecKas 0Cb KOTOPOW pac-
nonaraeTca napannenbHo NPOAOSbHON OCK
BIMJIA nnn noa HEKOTOPbLIM YrIOM K HeW, Npu-
MeHeHa AnA onpefeneHns yrnoB TaHraxa u
KpeHa, NCTOYHMKOM MHDOPMAL MK O KOTOPBIX
CNYXUT IMHUA ropu3oHTa. Hepgoctatkamm no-
[06HOro MeToaa U3MEepPEeHUs YrnoB KpeHa u
TaHraxa ABAAIOTCA 3aBUCMMOCTb anropuT-
Ma MX BblYMCIEHMA OT BbICOTbl nonéta BIJIA
1 OrpaHWMYeHHOCTb YINOB KPeHa U TaHraxa,
B [Mana3oHe U3MepeHUs KOTopbIXx Habnio-
[AEeTCA NNHUA TOpu30HTa. [lpyrum metofom
onpefeneHns yrnoBbiXx NapameTpoB Opu-
eHTaUuun SBASETCA UCNO/b30BaHUE KaTaau-
ONTPMYECKOro JaTyuKa, NpeacTaBasfioLLero
co6oit obbeanHeHre chepryeckoro epkana
C BUAEOKAMepOoW, ONTUYECKMNE OCU KOTOPbIX
coBnagatot. Bugeocucrema MoxeT pacnona-
ratbCs Kak B BEPXHell, TaK 1 B HUMKHEN YacTu
BMJIA (puc. 2, a). B oboux cnyyasx B Kagpe
BUAEOKaMepbl obecrneynBaeTcs naHopam-
Hoe uzobpameHune 3emnun u Heba (puc. 2, b).

Bupeocncrema moxeT pacnonaratbCA B HO-
coBoi yactv BIJIA. B nepBbIx ABYX ciyyasnx
onTu4yecKas ocb BUAEOKaMepbl pacrnonaraer-
€A NapannenbHo ocu Y CBA3aHHOW cUCTEMbI
KOOPAMHaT, B NocnefHem — BAONb ocu X.

[pn HyneBbIX 3HAYEHMAX YrNOB TaHraxa u
KpeHa BIJ1A 1 B npefnonoxeHun, YTo onTu-
yecKasn oCb BUAeoKamepbl COOCHa ocu Y cBs-
3aHHON CUCTEMbI KOOPAMHAT, 1306paxeHne
Heba HaxoauTca B LieHTpe Kagpa Ha (oHe
3emnun. pn HeHyneBbIX 3HAaYeHWUAX YrioB
TaHrawa u KpeHa usobpameHue Heba byaer
nepemeLLatbCs OTHOCMTENbHO LeHTpa Kagpa.
MonoxeHne LeHTpa APKOCTU M306paKeHUs
Heba OTHOCWUTENbHO LEHTpa Kagpa onpeje-
NAET yrnbl KpeHa u TaHraxa bIJA.

MpuHLUMN AENCTBUA NUPOMETPUYECKOW CH-
CTemMbl OpMEHTaLMM OCHOBAH Ha M3MepeHum
BEPTUKANbHOTO pacnpefeneHnsa pasHoCTU
Temneparyp He6ocBoaa v 3emn, UMetoLLen
MWHUMYM B 3€HWTE U MaKCMMyM B Hagupe
(puc. 3, a). PasHuLa MUHUMYMA U MaKCUMY-
Ma ABNAETCA TeMnepaTypHbIM rPaAVNEHTOM.
B AcHble AHW 3HayeHue rpaaneHTa AocTura-
eT 40 °C, a B NacMypHble MOXET CHUXaTbCA
no1-°C.

Ecnn BINJIA neTtut ropusoHTanbHo, BCe Aart-
YMKKM (MMPOMETPbI) HAXOAATCA B MIOCKOCTM
ropuv3oHTa M «BUAAT» OAMHAKOBYID Temnso-

BYIO KapTuHy, NO3TOMY BbIXOAHble Hanps-
XEeHWA AMameTpanbHO NPOTUBOMONOXHbBIX
natyvkoB pasHbl. Ecnu BIJIA HakpeHwTb
Ha HEKOTOPbIV yron, TO AMaMeTpanbHoO pac-
NONOXeHHble AaTYMKKM OyAyT 3acBevnBaTh-
CA HepaBHOMEpPHO, YTO MPUBELET K pacco-
rNacoBaHWIO BbIXOAHbLIX HaMpAXeHUN napbl
aartumkos Datl u Dat3, kotopoe npeobpa-
3yetcs B curHan yrna nosoporta BIJIA oTHo-
cuTenbHO NpofonbHol ocu (puc. 3, b). AHa-
NOTUYHO, paccornacoBaHne CUrHanoB napsbl
aarumkos Dat2 u Dat4 npeobpasyercs B cur-
Han yrna nosopota bI1JIA oTHocuTenbHO no-
nepeyHoii ocu.

OTtpaboTKa CUCTEM OpWEHTALUKU B NETHbIX
YCNOBUAX BbINONHANACL HA aBMAMOAENsax C
B371ETHOI mMaccoi ot 300 r Ao 15 Kr, npuob-
peTaembix Yepe3 pO3HWUYHYK CeTb (puc. 4).
KoHdurypaums BMNA ¢ ucnonb3oBaHuem
aBuMamopenei, KoTopble 13-3a Manon LeHbl
MOHO paccMaTpmBaTh KaK epTBEeHHbI Ma-
Tepuan, UMeeT CamoCTOATEIbHOE 3HaYeHue.
VIHHOBALMOHHBIA M Hay4yHo-06pa3oBaTesb-
HbIM  LEeHTP «MWKpoCUCTEMHana TexHWKa»
TynlY o6napaer WHTENNEKTyanbHbIMU U TEX-
HUYeCKUMU pecypcamu, HeoOXOAMMBIMU ANS
pa3paboTKN MWKPOCUCTEMHOW aBUOHUKM
MBMNJIA no TexHuyeckum TpeboBaHMAM 3a-
Kasuuka.

4. ABMamojeny, oCHalleHHble CUCTEMAaMM OPUEHTALMM Pa3NyHbIX TUMOB
4. Model aircraft, equipped with the system of orientation of various types
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5.06wwun sua 6CO
5. Strapdown Attitude Control System

KOMIMJIEKCUPOBAHHAA BCO

ManorabaputHas BCO — agpo cucte-
Mbl ynpasnenus MBIMJA (puc. 5). Pe-
anM3oBaHa KOMMIeKcHaa obpaboTka
MHhOPMaLUK C UHepLManbHbIX, MarHu-
TOMETPUYECKUX U CMYTHUKOBbIX HaBUra-
LMOHHBIX CUCTEM.

TexHnyecKkue xapaKTepucTMKu
[nanasoH n3mepsembix yrno.:

KpeHa — +180 rpaaycos

pbicKaHua — +180 rpaaycos

TaHraxa — £90 rpagycos

lMorpewHoCTb U3MepeHns yrioB:

no yrnam TaHraxa u kpeda — 1,5 rpagyca
NorpewHocTs No yray pbicKaHna — 3
rpagyca

ENTERPRISES

[TorpelHOCTb 3MepeHnsa KoopANHaT:
no wuporte u gonrote - 10 m
M3MepeHune BbICOTbl NOrPeLIHOCTL 15 M
[lmanasoH NMHENHBIX YCKOPEHWIA: £58
[AnanasoH yrnoBbix ckopocTten: 300
rpagycos/c

YactoTa Bblgaum AaHHbIX:

no yrnoBow opueHTaummn — 100 'y

no KoopauHaTtam u Bbicote — 1 'y
Pabounii TemnepaTypHbi AManasoH:
-15...+60 °C

Hanpsaxenue nutaHma: 7..12 B
Fa6aputbl: 50x50x50 MM

Macca: 1501

BO3MOXHOCTL MOAKAlOYeHUA 5 cTaH-
AAPTHbIX PYNEBbIX MALUNHOK

KATAAUONTPUNYECKAA CUCTEMA OPUEHTALUU

Bugeocuctema oOpueHTaLUMn NpencTaBnAer
€060 MUHWATIOPHYIO BUAEOKamepy, fonon-
HEHHYI0 CHEPUYECKVM 3EPKANOM U1 BbIYUCAN-
TesbHbIM Moaynem (puc. 6).

TexHnyeckue xapaKTepucTMKu
[lnana3oH n3amepaembIx yrios:
KpeHa — +180 rpasycos
TaHraxa — +90 rpajycos

lMorpewHocTsb 3mepeHws yrno.: 1,5 rpagyca
Yacrota Bblgaun aaHHbIx: 30 Iy

Pabouuii TemneparypHbilii AuanasoH:
-15...+60 °C

[abapuTbl OMTUYECKON FONOBKMU:

60x60x60 Mm

Macca ontuyeckon ronosku: 50 r
HanpseHue nuranusa: 5..12 B
Notpebnsiemas MoLHOCTb: 1,5 BT

6. Mnata BbIYMCANTENBHOTO MOAYNA
6. Computer Module PCB

7.7.TInaTbl NUPOMETPUYECKON CUCTEMbI OpeHTaL MmN

(cnpaBa By eH NMPOMETP, HanpaB/eHHbI B 3€HNT)

7. PCBs of Pyrometric Attitude Control System (on the right,

a pyrometer directed at the zenith)

Cucrema MOeET GbITb MOCTPOEHA Ha Ye-
ThIPEX UK LIECTU NupomeTpax (puc. 7).

TexHnyeckue xapaKTepucTuKu
[lnana3oH n3mepaembix yrnoB TaHrama
1 KpeHa:

4 nupometpa — +30 rpagycos

6 nupomeTpoB — +90 rpasycos
lorpeLHoCTb BblYMCNEHNS YIIOB TaHra-

MUPOMETPUYECKAA CUCTEMA OPUEHTALIUN

¥a U KpeHa:
4 nupomertpa — 1,5 rpagyca

6 nupometpos - 0,5...2,5 rpagyca
YacTora Bblgaym aaHHbIx: 10 'y,
Pabounin TemnepatypHbIii A1anasoH:
-15...60 °C

FabapuTbl: 60x60x25 MM

Macca: 60 r

HanpsaxeHue nutanus: 5 B

KOMMJEKCUPOBAHHAA MATHUTOMETPUYECKAA CUCTEMA OPUEHTALIMU (MCO)

B MCO (puc. 8) ucnonb3ayercs UHhopmaLus, NocTynatoLLas ¢ MarHUTHbIX
JaT4nKoB 1 npuémHmka CHC (Mogynb GPS), BbipabatbiBatoLLero MHhop-
MaLMio 0 NYTEBOM Yriie, BEJIMYMHE MArHUTHOTO CKIOHEHUs, reorpaduye-
CKIX KOOPAMHATaX 06BbEKTA, @ TAKKE KApTe MArHUTHbIX HAK/IOHEHNIA.

TexHnyecKkue XapaKTepucTMKu
[lnanasoH nsmepaembix yrnos:
KpeHa — +180 rpagycos

TaHraxa — +90 rpagycos

Kypca — +180 rpaaycos
MorpelHocTb BbIYUCNEHNSA YITIOB:
KpeHa 1 TaHraxa — 1 rpagyca
Kypca — 3 rpagyca

Yacrora Bblgaum gaHHbix: 20 Iy

Pa6ouuit TemnepatypHblii AnanasoH: -15...60 °C
rabaputbl: 50x90x25 MM

Macca: <1001

HanpsxeHve nutaHua: 5..12 B

8.Mnata MmarHuTOoMeTpUYyecKon
cUCTeMbl OpUeHTaLmm

8. Magnetometric Attitude Control
System PCB
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Vladimir Kukhar, Provost for Research, Professor, Doctor of Engineering.
Vladimir Raspopov, Director of Microsystem Engineering Innovation and Research and Education Centre,
Professor, Doctor of Engineering, Head of the department.

ATTITUDE CONTROL SYSTEMS FOR SMALL
UNMANNED AERIAL VEHICLES

The Tula State University federal state govern-
ment-financed higher professional education in-
stitution has innovative and research and educa-
tion centres, and among others the Microsystem
Engineering Innovation and Research and Educa-
tion Cenfre. Its fields of activities include design-
ing control equipment for unmanned aerial vehi-
cles (UAV) of “micro” and “mini” classes (Small
UAV - SUAV).

The key system of onboard control equipment
(avionics) of UAV is the attitude control system
designed to determine the circumferential posi-
tion of the UAV in relation to the reference coor-
dinate set. In SUAV it is possible to use strapdown
attitude control systems (SACS), magnetometric
systems, vision systems, pyrometric systems, etc.
A significant improvement in accuracy of angular
point determination of UAV is achieved through
combining several different attitude control sys-
tems. Using GPS/GLONASS signals also increas-
es the accuracy of determination of the UAV’s
angular point and makes it possible to define its
geographical location.

The SACS is based on three orthogonally situ-
ated micromechanical sensors of angular speed
and a calculating device which processes the sig-
nals from the sensors and then integrates them
according to one of given algorithms. The disad-
vantage of such a system is an operational mar-
gin which accumulates over the course of time,
which means that the operating time is limited.

In order to eliminate the stated flaw, addition-
al information in integrated in the system which
characterises the attitude of the UAV. This in-
formation is provided by linear accelerometers.
The signals of these sensors consist of two parts,
the projection of the acceleration of gravity (AG)
upon the fixed axes, and the accelerations de-
fined by the object’s movement. The definition of
the first component is ensured by Kalman filter
which assesses projections of the G-vector.

The component of the apparent acceleration
defined by the proper motion of the UAV is ne-
glected due to an insignificant value of transition
function of Kalman filter (K). For the block dia-
gram of the microsystem SACS see Figure 1.

Ten.: 8 (4872) 35-19-59
E-mail: tgupu@yandex.ru

®re0Y BIO «TynbcKuit rocyAapCTBeHHbI yHUBEpCUTET»
WHCTUTYT BbICOKOTOYHBIX cucTeM uM. B. . [pszeBa
Kadeapa «[pubopbl ynpaBneHuns»

MHHOBALMOHHBI 1 HAay4YHO-06pa3oBaTesibHbIN

LleHTp «MuKpocncTeMHas TexHUKa»

200600, Tyna, np. JleHnHa, a. 92

In magnetometric attifude control systems
(MACS) it is magnetoresistors that are used as
sensors. As the source of information, the MACS
uses changes of components of Earth’s magnetic
field vector in relation to the UAV which chang-
es its attitude. In picture 2 you can see the flow
chart of MACS.

Using three-axis magnetometer makes it possi-
ble to average the inaccuracy in the readings of
the sensor in the direction of its response axes
through valuation.

For small gliding angles of the UAV the course
angle produced by GPS/GLONASS module can
be recognised as the course angle in relation to
true north. Conversion from the geographical
course into magnetic course is based on the in-
formation about magnetic deviation. The value of
deviation | is defined according to the informa-
tion on longitude and latitude retrieved from the
GPS/GLONASS module.

In known vision systems the forward-looking
camera with its visual axis in parallel with the
roll axis of the UAV or at a certain angle to it is
applied to define the angles of tangage and list
using the horizon. The disadvantages of this
method of measuring the angles of tangage and
listing include dependence of the algorithm of
the calculation on the altitude, as well as the lim-
itation of the list and tangage angles if the hori-
zon is within the range of their measurement. An-
other method of defining the angle parameters of
orientation is using a catadioptric sensor which
is a combination of a spherical mirror and a cam-
era with matching visual axes. The vision system
can be situated both in the upper and in the bot-
tom part (see Figure 3a) of the UAV. In both cases
the camera gets a landscape view of the ground
and the sky (Figure 3b). The vision system may be
located in the nose of the UAV. In the first two
cases the visual axis of the camera is in parallel
with Y-axis of the bound coordinate system, and
in the last one, along the X-axis.

If the tangage and list angles are equal to zero
and we assume that the visual axis of the cam-
era matches the Y-axis of the bound coordinate
system, the picture of the sky is in the centre of

the image with the earth as the background. If
the tangage and list angles are not equal fo zero,
the image of the sky will move in relation to the
centre. The location of the brightness centre of
the image of the sky in relation fo the centre of
the frame defines the list and tangage angles of
the UAV.

The principle of the pyrometric attitude system
is based on measuring the vertical distribution
of the temperature difference of the sky and the
earth, which is at its minimum at the zenith and
at its maximum at the nadir (see Figure 4a). The
difference between the minimum and the max-
imum is the temperature gradient. On sunny
days the value of the gradient is up to 40°C, and
on cloudy days it may decrease down to 1°C.

If the UAV is flying horizontally, all the sensors
(pyrometers) are in the horizontal plane and
“see” the same thermal image, and the output
voltages of the antipodal sensors are equal.

If the UAV is listed by a certain angle, the an-
tipodal sensors are exposed to light uneven-
ly, which leads to desynchronisation of output
voltages of Dat1 and Dat 3 sensors, which is
transformed into the signal of the angle of pitch
of the UAV in relation fo the roll axis. Similar-
ly, the desynchronisation of Dat2 and Dat4 is
transformed into the signal of pitch of UAV in
relation to the pitch axis (see Figure 4b).

Based on the principles stated above the fol-
lowing attitude systems for SUAV have been de-
signed.

INTERCONNECTED SACS

Small-size SACS is the core of the control sys-
tem of the UAV (see Figure 5). Integrated pro-
cessing of information retrieved from inertial,
magnetometric and satellite navigation systems
is implemented.

CATADIPTRIC ATTITUDE

CONTROL SYSTEM

A video-based attitude system is a miniature
camera equipped with a spherical mirror and a
computer module (see Figure 6).

PYROMETRIC ATTITUDE CONTROL SYSTEM
The system can be based on four or six pyrome-
ters (see Figure 7)

INTERCONNECTED MAGNETOMETRIC
ATTITUDE CONTROL SYSTEM

MACS (see Figure 8) use information retfrieved
from magnetic sensors and an SNS receiver
(GPS module), which produces information on
course angle, value of magnetic variation, geo-
graphical coordinates of the object, as well as
on the isoclinic map.

The attitude control systems were tried during
test flights on commercial model aeroplanes
with a takeoff weight from 300 g to 15 kg.

The configuration of UAV using model aero-
planes which can be considered consumables
due fo their low price has its own meaning.

The Microsystem Engineering Innovation and
Research and Development Centre of Tula State
University has got infellectual and technical re-
sources which are necessary to develop micro-
system avionics for SUAV to meet the technical
requirements set by the customer.

Tula State University

Gryazev Institute of High-Precision Systems Control
Devices Department

Microsystem Engineering Innovation and Research
and Development Centre

92 prospekt Lenina, 200600 Tula, Russia

Phone: 8 (4872) 35-19-59
E-mail: tgupu@yandex.ru
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JNeKTPOHHBIE KOMMNOHEHTbI [UIA CReyHanbHbIX NPHMEHEHHH
Special purpose electronic components
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MoaroToBKa K TpeHMpoBKe 3kmnaxa TMA
Preparations for ROV personnel training

Bopuc lMaitkoBuy, 3amectutens
reHepanbHoro gnpektopa 3A0 «HMM
MNT.OkeaHoc"», foLeHT Kadeapbl
OKeaHOTeXHUKU U MopCKUX TexHoNormm
CN6IMTY, uneH peecTtpa aKkcnepToB
no HedTerasoBoMy 060pya0BaHMIO
Poccwuiickoit ®esepaunn, KaHAa. TeXH. HayK
3AO «Hay4yHO-Npon3BOACTBEHHOE
npeanpuaTMe NOABOAHbIX Tex-
Honorui ,,OKkeaHoC“» BeLET CBOK UCTOPUIO C
2003 roja KaKk yactHas KomnaHus , B HacTos-
LLiee BpeMs cneLuanun3vnpyeTca Ha MHKXUHUPUH-
re n obecneyeHun NPOEKTOB B 06/1aCTh NOABO-
JIHbIX TEXHONOTUA.
KomaHga Halmx BbICOKOKNACCHbIX creuuanu-
cT0B, 06beaMHMBLIas NpodeccroHanos B obna-
CTV NOABOAHO-TEXHUYECKMX PaboT, pa3paboTku
1 NPOW3BOACTBA BOAONA3HON TEXHUKM, CYAO-
CTPOEHUs, MALUMHOCTPOEHWSA, TMAPOAKYCTUKM
1 06LLENPOMBILLNIEHHBIX TEXHONOTWIA C OrPOM-
HbIM OMbITOM MPaKTUYECKOK pPaboTbl, UmeeT
OTNINYHYIO penyTauuio B npodeccroHanbHowm
cpene, Kak B Poccuu, Tak 1 3a pybexom.
[penctaBuTeny KOMMAHUM PErynapHoO  yya-
CTBYIOT C AOK/IAZLaMM1 B Hay4HbIX 1 npoceccumo-
HaNbHbIX KOH(epeHLMAX, NpurnawanTca AN
YTeHWs! NEKUWIA 1 NPOBEAEHVs CEMMHApPOB B
NPodUbHBIX BbICLIMX Y4eOHbIX 3aBeAeHUsX,
ABMAIOTCA YNEHaMU MeXayHapoAHOro Coob-
uectea SNAME (Society of Naval Architects &
Marine Engineers).
KayectBo M KayecTBEHHbIN COCTaB TeXHUYe-
CKO 6a3bl M CpeacTB aBTOMATU3MPOBAHHO-

06wmin Bua MOYTK Ha 6ase 20-¢byToBbiX
KOHTeliHepoB
MFLTF General View

MHOTO®YHKUVNOHA/TbHbIE
YHEBHO-TPEHNPOBOYHbIE

ROMNJERCHI

o BbIMOJHEHNUS KOHCTPYKTOPCKMX pabot, B
JOMNOJIHEHNe K  KBa/udUMKauumM nepcoHana
npeanpusTAs, 06ecneynBaioT BbINYCK MNpo-
AYKUMM, OTBevatolleil TpeboBaHUAM CUCTEMbI
MeHeKMeHTa Kadvectsa ISO 9001:2008, Cu-
cTemMbl 0bpoBonbHON cepTudmkauumn «06o-
poHcepTuduKar, Poccuinckoro mopckoro pe-
rucTpa CymoxoActea, Poccwiickoro PeyHoro
Pernctpa u KpynHewwwen mexayHapoaHoW ac-
couuaumm onepatopoB NoABOAHO-TEXHUYECKUX
pabot IMCA (International Marine Contractors
Association).

YpoBeHb HOBU3HbI Npefnaraembix pa3paboTok
KOMMaHWM NO3BONSET PErynspHO NaTeHToBaTh
KaK TEXHUYECKVe, TaK U TEXHOOMMYecK1e pe-
LIEeHWsA, aKTUBHO NpuobpeTaemble B AanbHel-
LemM APYrMMUM y4aCTHUKaMM PbiHKA NOABOAHBIX
TeXHONOorunM.

OAHUM 13 POAYKTOB KOMMNAHUM ABNAAETCA MHO-
rodyHKUMOHANbHBIA  y4e6HO-TPEHNPOBOYHBI/
Komnnekc (MOYTK), obecnedvBarowiuin npo-
BefleHne npocteccnoHanbHoi  BOAONA3HO,
OrHeBoOM, cneuuanbHo noarotoBku. MOYTK
ABNAETCA  MOOWNbHbIM  COOPHO-Pa36GOPHLIM
KoMMneKcom (McrnonHsembiM Ha 6ase 1SO-
KOHTEHEePOB) C BbICOKUM YPOBHEM aBTOHOM-
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HOCTW, 4YTO MO3BONSET WCMO/b30BaTh €ro ¢
MUHVMAfbHBIMM  TPeGoBaHUAMM K nnowaj-
Ke pasmelLieHuns 1 Npu HeoOXOAMMOCTMI NIETKO
U3MEHATb MeCTO aucnokauun. KoHCTpyKuus
M®YTK 3awmiieHa nateHTom.

lonosHoi obpasel, MOYTK usrotosneH u ne-
pefaH rocyfapcTBeHHOMY 3aKasuuKky B 2007 T.
OnbIT YeTbIpEXNETHE 3KCNNyaTaLuuy nokasan
BbICOKYIO 3((eKTUBHOCTb KOMIM/IEKCA, KOTO-
bl 3aCAYKMUA OTANYHYIO OLEHKY NpeAcTaBu-
Tenen CUnoBbIX BegoMCTB, BoeHHo-MopcKoro
®nota v BbICWIMX AOMKHOCTHLIX Nl Poccuid-
cKol Pepepauuu.

MHOrodyHKLMOHANbHBIA y4eBGHO-TPEHNPOBOY-
HbI KOMIIEKC COCTOUT M3 CNEAYIOLUX OCHOB-
HbIX 6/10KOB:

1. OcHoBHoWi 6nok 6acceitHa y4eGHo-
TPEHUPOBOYHOTO Kommekca. CocTouT U3 mo-
ayneii (o6pasytowmx B cbope vauy b6acceitta
rny6uHoi 6onee 5 M 1 BEPXHUIA MOZYIb YNpaB-
JIEHUA), HECYLLMX OCHOBHblE TPEHAMEPLI NOf-
BOAHbIX PaboT, WTYPMOBbLIX Onepauui, Top-
neaHbIX annapartos, CnacatebHOro J/ioKa w
reHepatopoB NOABOAHbIX TEYEHUI, MOaYNsA MU-
LWEHHOW 06CTaHOBKM («MHTEPAKTUBHOIO TMPa»
Ans 0TpaboTKM NOABOAHON CTpenbObl), GoKo-



BbIX OMOp C CUCTEMami BblpaBHUBaHUA. Ha
610Ke YCTaHOB/EHbI CKANOAPOM, LUTYPMOBAs
CTeHKa, MaKeT HafiBOAHOro 6opTa 1 BepTONéT-
HbIVi TpeHaxep GecnapaluioTHOro AecaHTUpo-
BaHWA/3BaKyaLun BOAONA30B. «/I3OMUHKOI»
6/10Ka ABNAETCA YHUKAbHASA KOHCTPYKLMA 6e3-
60/TOBOr0 repMETUYHOTO COEAMHEHWS MOZY-
neii, no3sonsoLLas obecneynBaTb MOHTaX/ fe-
MOHTaX KOMM/IEKCA B KpaTYaiLume CPoKM.

2. BOK TEOPETUYECKOIA NOArOTOBKU U XpaHe-
Hus/paboyeit NnpoBepKy cHapskeHus. CocTout
U3 MOAYNS 1 TEOPETUYECKUX 3aHATUI U pas-
6opa TpeHamel, CHAGKEHHOrO COBPEMEHHbI-
MU MyNbTUMEANAHBIMU CPEACTBAMU 0BYyUeHN,
U Mofiynsi obecrneyeHusi, No3BONSAIOLWEro Npo-
BOAUTb paboure NPOBEPKU U 0BCAYKMBAHNE
BOJONA3HOTO M MHOTO CHAPMEHUs, a TaKke
3KUNMPOBAHUE BOONA30B.

3. Bnok BogonasHoro Komnnekca. 310 oaHo/
ABYXKOHTEMHEPHbIA  MoAynb, 060pyAOBaH-
Hbli BCeM HeobxoaumbiM ais  obecneye-
HWUA W NPOBELEHUSA BOAONA3HbIX CMYCKOB BO
BCEX BMAAX BOAONA3HOMO CHApsKEHWs, npo-
BEeAEHWS TPEHWPOBOYHbIX WM  Jie4ebHo-
PEKOMMPECCUOHHBIX CMYCKOB Ha ryBuHax Ao
100 m B Gapokamepe 1 obecneyeHns NHes-
MOCHCTEM TPEHAXEPOB OCHOBHOTO 6/10Ka Gac-
ceilHa. DHepreTuyeckas cuctema 6/10Ka BO-

[l07123HOr0 KOMMNEKCa TaKiKe peluaeT 3afjaun
aBTOHOMHOTO  3/1eKTpoCcHabeHns MOYTK,
pa3meLyascb Npu ABYXKOHTEMHEPHOM MCMON-
HEHUW B MOZyNe KOMMN/EKCa, a NPU OAHOKOH-
TENHEPHOM MWCMOIHEHUM — Ha CreuuanbHoM
TeXHONornyeckor nnarcopme, OAHOBPEMEH-
HO CyXalleil MecToM TPaHCMOPTUPOBKY TaKe-
NayHoro komnnekta MOYTK.

Mpoekt MOYTK ocHoBaH Ha npuHUMNE Mo-
AYNbHOCTV KOHCTPYKLMMW, MO3TOMY KOMMAEKC
MOXET BbITb C NErKOCTbI0 afanNTMPOBaH s pe-
LWEeHUsA pasnYHbIX 3afad, CTOALLMX nepes 3a-
Ka34nKOM, METOZIOM A06aBNeHUA W UCKMoYe-
HUA QYHKLUMOHANBHBIX ANHNL.

B HactoAwee Bpema MOYTK B pasnnyHbIx uc-
NoNHeHWAX 06ecneynBaeT BbINOMHEHWE Crie-
AytoLmx 3apay:

— y4ebHble BogonasHble cnycku 1 6asosas Bo-
[loNa3Has noAroToBKa C NPYMEHeHVEeM KECT-
KVMX BOLONA3HbIX YCTPOWCTB, LUNAHIOBOrO W
aBTOHOMHOTO BO/10/1a3HOMO CHAPSAKEHUs C OT-
KPbITOM, 3aMKHYTOW W MONY3aMKHYTON Cxema-
MW [ibIXaHUs;

— NoABOAHOE NNaBaHVe BOAONA30B Ha TeHeHN
C perynvpyemoi CKOpPOCTbIO NOTOKa;

— MpWMeHeHWe BOAOMA3aMM  MOABOAHbBIX
CpeacTB [BVKEHWA Ha TeYeHUW C perynmpye-
MO CKOPOCTbIO NOTOKa;

KoHTponb 06cTaHoBKM B 6accennHe MOYTK c npuMeHeHneM cucTeMbl BUAeoHabnoAeHUA
Visual control of the pool using CCTV system

ENTERPRISES

— LWN30BaHWE BOAONA30B W CHApSKEHUA
yepe3 MaKeT TopreaHoro anmnapara NoABOA-
HOW NOAKM B YCNOBWAX CTOSYeN BoAbl W/vnu
NoJ BO3/eNCTBUEM TeYEHW;

— LWWN30BaHWE BOAONA30B W CHApSKEHUA
yepes MaKeT BXOAHOTO (cnacarenbHOro) floka
NOABOZHOM NIO[IKM B YCNIOBUSX CTOSYEN BOAbI U/
WNW NOJ, BO3AENCTBMEM TEYEHNI;

— TPEHWPOBKM BOZONMA30B MO MOABOAHOM
cTpenbbe 13 6OeBOro OpyMHus B YCIOBUAX CTO-
A4en BoApl U/MNn nop, BO34eNCTBUEM TeYEHUI
113 NMONOXEHWUI «Ha NNABY» U «C FPYHTax;

— TPEHWPOBKM BOJONA30B C MeTaTe/ibHbIMM
CHapAaaMK «BoAa — Cylla» B YC/OBUAX CTOS-
yei BoAb! U/ WK NOf BO3AENCTBUEM TEYEHNI;
— TEXHWYECKUI TPEHAX OrHEeBOW NOArOTOBKU
«BOJa — Cylla» B YCNOBUAX CTOsAYER BOAbI U/
VNN MO/, BO3AENCTBMEM TEUEHUI;

— TPEHWNPOBKM BOAONA30B MO LUTYPMOBbIM One-
paumam (B 4actn nogbema Ha 60pT HaaBOAHO-
ro Kopabsis) B YCNOBUAX CTOsYe BOAbI U/vau
o/, BO3/eNCTBUEM TEYEHUA;

— TPEHVPOBKM C MUCMOMb30BaHMEM MHEBMa-
TUYECKUX NMHEMETOB 1 LUTYPMOBbIX 3/1EKTPO-
NoALEMHMKOB BOZI0N1a3a B YCNIOBUAX CTOAYEN
BOAbI U/1K NOJ, BO3AENCTBUEM TEYEHWIA;

— TPEHVPOBKM BOA0A30B MO KnaccudurKaumum
N MAEHTUDUKALMM MOPCKUX M NPUOPEMHHDIX
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MNPEANPUATUA

0GBEKTOB B YCNIOBUAX CTOAYEN BOAbI U/ Unn Nog,
BO3/ENCTBUEM TEUEHUI;

— TPEHWUPOBKM BO/I0/1a30B M0 GecnapatitoTHo-
My IeCAHTUPOBAHWIO C BEPTONETA;

— TPEHUPOBKW BOAOMA30B MO 3BaKyauuu
nogbeémy Ha GOpT BEPTONETA C MOBEPXHOCTM
BOAbI;

— TPEHWUPOBKM BOA0/MA30B MO MUHHOMY feny
B YCNIOBUAX CTOsAYEN BOAbI U/vnu nop, Bo3aei-
CTBMEM TEYEHUIA;

— TPEHVPOBKM BOAOMA30B HA CTeHA-MaKeTax
no MOABOAHO-TEXHUYECKUM BOAOMA3HbIM pa-
60Tam C NpUMeHeHNeM MeXaHU4YecKoro v ru-
[PaBANYECKOr0 WHCTPYMEHTA B YCNOBUAX
cTosiyert BoAbl W/vUAK nop BO3AENCTBUEM Te-
YyeHuit;

— TPEHUPOBKY BOA0NA30B MO Nepeaaye neHa-
JIOB Yepe3 MAKeTbI CNacaTebHoro JIKa n Top-
nefHOro annaparta B YCNOBUAX CTOAYEN BOAbI
1/nn Noj BO3ENCTBUEM TeHEHUI;

— TPEHWUPOBKM BOA0/A30B M0 NPYMEHEHWIO 3a-
KNafHbIX U NapaLioTHbIX NOHTOHOB B YCN0BY-
AX CTOAYEN BOAb! U/ WUV Noj, BO3LENCTBUEM Te-
YeHuit;

— TPEHVWPOBKM BOZO0MA30B MO 3aje/Ke Nopg-
BOAHOM NPOBOMHBI C NPOBEPKOW NHEBMATU-
YEeCKMM METOAOM KayecTBa BbIMOJIHEHHbIX
pabor;

— 6a30Bble TPEHUPOBKM NUIOTOB, PYKOBOAMTE-
Nleil CNYCKOB 1 pacyéra obecneyeHns cnycka
WECTKMX BOA0NA3HbIX ckadaHapos (KBC);

— TPEHUPOBKM NUNOTOB, PYKOBOAWTENEN Cry-
CKOB 1 pacyéta obecneyeHus cnycka XBC Ha

Bogona3sHbie cnycku B 6acceriHe MOYTK
Diving in MFLTF's pool

LiTypMoBasn TpeHMpOBKa C MaKeToM
HapaBoaHoro 6opra
Assault training with surface boat mock-up

CTEHA-MaKeTax no NoABOAHO-TEXHUYECKUM BO-
[0Na3HbIM paboTam B yC0BUAX CTOsYEN BOAbI
1/Unn Noj, BO3AENCTBUEM TEHEHUI;

— TPEHUPOBKM NWNOTOB, PYKOBOAUTENEN CMy-
CKOB 1 pacyéta obecneyeHus cnycka XXBC no
paboTe C NoABOAHLIM TMAPABANYECKUM WH-
CTPYMEHTOM B YCIOBUAX CTOAYEN BOAbI U/WaK
Mo/, BO3AENCTBMEM TeYEHUI;

— TPEHUPOBKW MUIOTOB TeneynpaBasaemMblx
noagoaHbix annapatoB (TMA) ¥ aBTOHOMHbIX
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HeoGuTaeMbIx NOABOAHbIX annaparos (AHMA)
M0 yNpaBeHnio B YCNOBUAX CTOAYEN BOAbI U/
VIV NOJ, BO3AENCTBMEM TeYEHUI;

— TPEHUPOBKM ONEepaTopoB rMAPONOKALMOH-
HbIX 1 HaBUraLMOHHbIX cTaHumin TIA 1 AHTA;
— TPEHWMPOBOYHbIE BOZONA3HbIE CMYCKM B Ba-

poKamepe;
— NpoBe/ieHWe neYebHoI peKomnpeccuu.
Bbicokylo  3heKTMBHOCTL  MpUMEHEHUA

M®YTK [aéT KaK BbICOKMI YPOBEHb KOMIMEK-
CMPOBaHWA TPEHaXEPHbIX cpeacTs (4To No3Bo-
nseT oTpabatbiBaTh C/OXHbIE CLieHapuK Tpe-
HUPOBOYHBIX Onepauuii), Tak U NpUMeHeHue
MNHHOBALMOHHbIX MHTEPAKTUBHBIX N MyIbTUME-
AWAHBIX TEXHONOMUI B TPEHAXEPaX Npu NocTo-
SAHHOM Npouecce KOHTPONsA TPeHaXa ¢ onepa-
TUBHOI1 06paTHOM CBA3bIO.

B 3aKkntoyeHne, Ha OCHOBe OMbITa 3KCMlyaTa-
LMK, MOXHO C[leNaTb BbIBOZ, YTO WCMOJMb30-
BaHne MOYTK B noapasgeneHusax CUnoBbIx
BegoMcTB Poccuiickoir ®egepauun obecne-
UMBAET COKpalleHME BPEMEHHbIX U (DUHaH-
COBbIX 3aTpaT Ha NOATOTOBKY 1 NOAAepXaHue
npodeccroHanbHbIX HABbIKOB C NMOBbILLEHNEM
KayecTsa 1 ypoBHs 6e3onacHocT1 npoteccu-
OHa/IbHOM NMOArOTOBKM.

3A0 «HMNM MT «OkeaHoc»

194295, Poccus, CaHkT-MeTtepbypr,
yn. Ecennna 19-2,

+7 812 517-0919 (ten/dakc)
office@oceanos.ru
WWW.0Ceanos.ru




ENTERPRISES

Boris Gaykovich, deputy director of JSC OCEANOS, assistant professor of SPb.STMU (Department of Ocean technology),
member of Russian expert directory of oil and gas equipment, Ph.D.

MULTI-FUNCTIONAL TRAINING FACILITIES

CEANOS JSC was founded in 2003 as a private-

owned company specializing in engineering and
project support for underwater technology.
We have a group of high-level specialists, which
teamed up true professionals in underwater technol-
ogy, design and manufacturing of diving equipment,
commercial shipbuilding, general machinery design,
hydroacoustics and general production technology
and have big experience in practical operations. We
have strong reputation both in Russia and overseas.
Representatives of a Company constantly took part
in professional and science conferences, being invit-
ed for lectures and studies in universities and insti-
tutes. We have in our team members of internation-
al Society of Naval Architects & Marine Engineers
(SNAME).
OCEANOS has dedicated itself to a comprehensive
product assurance program. Only top quality techni-
cal solutions ensure the best financial results for our
clients as well as total project safety. We deliver prod-
ucts and services that meet the stringent require-
ments of our commercial and military clients and
are certified under ISO 9001:2008, voluntary certi-
fication system “Oboroncertifica”, Russian Maritime
Register of Shipping, Russian River Register of Ship-
ping. We are International Marine Contractors Asso-
ciation (IMCA) member.
OCEANOS'’ level of expertise in technical develop-
ment allows us to patent not only our technical, but
also our technological solutions which are highly
valued and actively purchased by other underwater
technologies market contractors.
One of the Company’s product is multi-function-
al training facility (MFLTF), which provides possibil-
ities for diving (military and commercial), shooting
and special trainings. MFLTF is a mobile unit (based
on standard 1SO containers dimensions) with high
level of self-sufficiency. This allows the Client to use it
with minimal requirements for placing area and eas-
ily move it to a new place if required. Design of MFLTF
is patented.
First MFLTF was manufactured and supplied to a
Government client in 2007. 4-year experience shows
high efficiency of the unit, which gains high opinion
from law enforcement and defense agencies, Russian
Navy and high ranking officials of the Russian Fed-
eration.
Multi-functional training facility consists of the fol-
lowing main components:
1. Main diving pool block. 3 modules consist of the
over 5-meter deep pool and upper control unit, fire
range module and side stands with levelling sys-
tems. These modules carry underwater trainers, es-
cape hatch and torpedo tubes simulators, underwa-
ter current generators, interactive fire range. There
are also rock-climbing wall and wall simulator for as-
sault operation training and helicopter door simula-
tor for rappelling. We used a unique technology to
join pool modules without bolts and flanges to mini-
mize assembly/disassembly time.
2. Briefing room and storage/maintenance compart-
ment block. Consist of briefing module, equipped
with up-to-date interactive learning systems and
‘supply’ module storage, pre- and post-diving checks
of the diving and other equipment. Also there is a div-
er’s dressing room.
3. Dive system block - one or two-container air div-
ing system, self-contained for diving with all types
of diving equipment and training or medical treat-
ment in hyperbaric chamber within 100 meter depth
limit. Also this block provides pneumatic power for

OTpaboTKa NpoxoXAeHuWs TOprneAHOro annapara
Torpedo fube fraining

MFLTF's simulators and trainers. Power system of
this unit works as an energetic module of the whole
system. With 2-container module option power gen-
erator situated inside the container #2, with 1-con-
tainer -placed on a special platform, where rigging
for the whole MFLTF system is also carried.

The whole MFLTF project is based on a modular de-
sign, so the system could be widely customized for
the customer’s needs by adding or removing addi-
tional units.

In a present time, the following tasks can be solved
with MFLTF using various options:

- Training dives and basic dive training with one at-
mospheric diving systems, surface-supplied and
self-contained (SCUBA) equipment with open, semi-
closed and closed breathing circuits;

- Underwater swimming with controlled counter-cur-
rent;

- Using of diver propulsion vehicles (DPVs) with con-
trolled counter-currents;

- Using a forpedo tube mock-up to simulate emergen-
cy surfacing from a submarine, with or without cur-
rent;

- Using an escape hatch mock-up with or without
current;

- Underwater fire range with live weaponry with or
without current, with fire positions from seafloor to
midwater;

- Throwing projectiles training (water surface fo
ground) with or without current;

- Technical fire range training (water to ground) with
or without currents;

- Assault operations training (surface ship assault)
with or without currents;

- Assault training on assault ‘house wall’ simulator on
the outer wall of the main module;

- Rock-climbing fraining;

- Assault trainings with assault line guns and electric
underwater rappels;

- Identification training for marine and shore ob-
jects with interactive learning system

- Rappelling training;

- Surface-to helicopter evacuation training;

- Divers counter-mine training with or without cur-
rents;

- Mechanical and hydraulic diving fools training on
amock-ups;

- Pod transfer (escape hatch and torpedo tubes)
trainings with or without currents;

- Working with pontoons and liftbags in various
conditions;

- Basic training of pilots, technicians and supervi-
sors of atmospheric diving suits (ADS);

- Training of pilots, fechnicians and supervisors of
atmospheric diving suits (ADS) with mock-ups in
controlled environment;

- ADS hydraulic tools training, with and without
currents;

- Live ROV pilots training with or without currents;
- AUV crew training;

- ROV/AUV navigator and sonar operator training;
- Training dives in hyperbaric chamber;

- Recompression freatment in medical purposes.

High efficiency of the MFLTF was obtained by high
level of complex training and simulators (which
gives a possibility fo go through a complex and vari-
ous scenarios) and by using of innovative and multi-
media training technologies together with operative
control and feedback from training supervisors.

As a conclusion, basing on the 4-years experience
of usage by security forces and departments of
Russian Federation, we can assert that MFLTF pro-
vides not only time and cost consuming training re-
source, but also significantly increases the level of
knowledge and safety during the whole training
process.
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OTeBeTCTEEHHbIE BECTPAWEaeMble KOMNbLHOTEPHbLIE CUCTEMBI
ANnapatHelie U NPOrPaAMMHEIE KOMMOHEHTEI M CPEAcTEa pazpaboTru

YT

RIGHT__Controls
Embedded Computing

MCIYIH M KOHCTEYETHE CTEHAEPTHRN QIOPMETOE

VPX, VME, CompactPCL. XMC/PMC, FMC
ANA TAHENLE YCNOBME 3MCNTYaTELHM

i ESTERELJ;

Tsa v ey Ficy o d i s

WIND RIVER

OINSPALHOHHEIE CHGTEME
peansHoro spemedn VYeWarks,
VxWorks 653, RTLInux

W cpaacTea JTAG-oTnagmm

SCADE

Kosnneks cpencTe paspatoTeu Mo
ERHTHHRGKAY [NH ER3ONACHICTH
CEDTHEMUMPYEMED CHCTEM
YNEEENEHUA W CHCTER
OTODamEHA

RTD

AdaCore

T GMAT Fra Toos paTy

GHAT Pro Cenzyiowes Mo (middlewara) craspapra
Cucrema pazpaboram Mo DOS (Data Distribution Service)
Hi Bdewa ADA ANA pAcTpElanamube CacTam

PEANEHOMD EpEMEHA

Mpadusackus GUENMOTSNY CTAHOAPTOE

OpenGL, OpenGL ES, OpenGL SC

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




NPEAPENCOBbIA OCMOTP -
KJTKOYEBOE 3BEHO MPOOUNAKTUKN

OOPOXHO-TPAHCMNOPTHbIX
MPOUCILECTBUN

OJJ,HVIM “3 ocHoBononarawuwmx dakropos obecneyenus 6Geso-
NACHOCTU LOPOXHOTO ABWMKEHUS ABAAETCSA COCTOSIHWE 3[0POBbA
BOAWTENA. BbICOKAA MHTEHCMBHOCTb AOPOXHOMO ABWKEHWA 3@ CYET
3HAUMTENbHOrO POCTa KONMYECTBa aBTOTPAHCMOPTHbIX CPEACTB Npeab-
SBAET K BOAMTENAM MNOBbIWEHHbIE TPeBOBaHUA B NjaHe COCTOsHMUA
310p0oBbs. C 3TON LieNbto B KAXAOW OpraHn3aLum, MmetoLL e aBToTpaH-
cnopT, HeobXoaMO OpraHM30BaTh ¥ B 0OA3aTeNlbHOM NOPSAKe Npo-
BOAWTb NPEAPENCcoBble MeANLIMHCKNE OCMOTPbI BOAUTENEN aBTOTPaH-
CMOPTHbIX CPeCTB.

OcHoBHas 3afja4a NPeApencoBbIX MEAWLMHCKMX OCMOTPOB — BbisiB/E-
HUe Y BOAMTENE NPU3HAKOB Pa3NnyHbIX 3a60NeBaHWIA, NPU3HAKOB Yro-
TpebeHVs ankorons, HapPKOTUKOB, 3aMnpeLLEHHbIX NEeKaPCTBEHHbIX Mpe-
naparoB, OCTATOYHbIX ABNEHUI ANKOTOIbHON UHTOKCUKALLMM, YTOMEHNS.
B cnyyae BbisiBNEHUA YKa3aHHbIX NPU3HAKOB BOAWTENN He AONYCKAIOTCA K
ynpaBeHnIo TPaHCNOPTHbIMU CPeACTBAMU.

Mpeanpustnem 3A0 «HEMPOKOM» paspabotaH omnnekc 3k03-01,
npeAHa3Ha4YeHHbIA AR IKCNPECC-OLEeHKN NapameTpoB, XapaKTepusyto-
WX TeKyLLee o6l ee COCTOAHME OPraHM3mMa 1 OTAENbHbIX Ero cucTem, obe-
cneyvBaroLLmx Heobxoaymyto NpodeccMoHanbHy0 paboTocnocobHOCTb.
Komnnekc 3k03-01 ABnseTca aBTOMaTM3MPOBAHHON CUCTEMON Npej-
peincoBoro 0CMOTpa M MO3BOJSIET N0 OOBEKTUBHLIM MEAULMHCKAM W
ncuxodr3nonorMyeckm nokasarensim OLEeHWUTb KayecTBO OTAbIXa U
rOTOBHOCTb BoaWTeNs K pabote. C MOMOLLbIO CUCTEMbI MOKHO M3Me-
puTb apTepuanbHoe AasneHue v Nybc, onpeaenuTb BapmabenbHoCTb
CepAeyHoro pUTMa, U3MepUTb CIOXHYI0 3PUTENbHO-MOTOPHYIO peak-
umio, cTaTM4yeckuin Tpemop. TecTMpoBaHWe NPOM3BOAUTCA B aBTOMa-
TUYECKOM pEXMMe, ONNTeNbHOCTb NPOBEPKM COCTaBNsAEeT He 6onee
5 MUHYT. Pe3ynbTathl U3MepeHnin CoxpaHsatoTcs B 6ase AaHHbIX U cpas-
HWBAKOTCA C UHAMBWAYANbHON HOPMOW MCMbITYEMOrO, BblYMCNEHHON
no pesynbtatam 20 nepBbix M3MepeHui. B cnyyae BbiABNEHUsA OTKNO-
HEHWUI OT MHAMBUAYANbHON HOPMbI NPOrpamMmma BbIAET COOTBETCTBY-
olee npegynpexaeHne. Komnnekc npefocTaBnsieT BO3MOXHOCTb 0-
CTyna K AaHHbIM Yepe3 KOMMbIOTEPHYIO CeTb AN YNONHOMOYEHHbIX

ENTERPRISES

3A0 «Henpoxkom»

111250, Mocksa,

JHepreTnyecKuii npoesg, 4. 6

Ten.: +7 (495) 362-71-21,
362-79-07,362-71-43

E-mail: auto@neurocom.ru

Wwww.neurocom.ru

COTPYAHMKOB. B pamKax 06cnefoBaHMs BO3MOMXKHO MO/y4YeHne B Ta-
611M4HOM 1K rpadmyeckom Buae HeobxoaMmoro Habopa AaHHbIX Mo
Kaxaomy obcnefoBaHHOMY COTPYAHUKY, HAaNpUMep AUHAMUKU U3me-
HEHUsl apTepuanbHOTO AaBEHUs 3a BbIOPaHHbIN UHTEPBA/ BPEMEHU U
T. N. [1N5 NOBbIWEHWS NPOU3BOAUTENBHOCTM KOMIIEKCa NpeayCcMoTpeHa
BO3MOXHOCTb NMOAK/IOYEHUA [10 4 NY/ILTOB UCMbITYEMOTO K OAHOMY KOM-
nblOTEpY, YTO NO3BONSET OAHOBPEMEHHO 06CNef0BaTh 0 4 YENOBEK.
Heo6x0aMMOoCTb NPOBOANUTL MEAULMHCKWUIA OCMOTP BOAWUTENA Mepes
Kaxpaoi paboueii cMeHOl M nocne Heé ycTaHoBneHa ®efepanbHbim
3aKoHOM N2 196-®3 ot 10 aexabps 1995 r. CBoeBpemMeHHO onpefe-
NNTb HapYWeHWUs 1 OTKNOHEHUA B COCTOSHWM 340POBbS BOAUTENen
BO3MOXHO NIULWb NPU PerynsipHOM NPOXOXAEHUN UMU MeSULUHCKNX
ocMoTpoB. [lpaBunbHas opraHu3auus NPOBEAEHUs NpeaperCoBbIX
MEANLMHCKUX OCMOTPOB ABAAETCA OfHUM U3 KNOYEBbIX 3BEHBEB NPO-
(DUNAKTUKIN JOPOKHO-TPAHCMOPTHBIX MPOUCLIECTBUIA.

PRE-SCHEDULED INSPECTION TO PREVENT
TRAFFIC ACCIDENTS

One of the key factors of safe road traffic is driv-
er's health. High infensity of the road traffic
that is a result of the rapid increase in the number
of transportation vehicles tightens the requirements
for the driver’s health. Therefore, every organisation
that is in possession of a transportation vehicle must
organise and implement pre-scheduled medical ex-
aminations of drivers. One of the main objectives of a
medical examination should be identification of any
illnesses, indicators of alcohol consumption, drug
abuse, prohibited medication consumption, signs of
alcohol infoxication and tiredness in drivers. If any
of the signs listed above are identified, drivers should
be prohibited from driving transportation vehicles.

NEUROCOM developed the EKOZ-01 system that is
intended to provide express diagnosis of the parame-
ters associated with the overall condition of the driv-

er's body as well as separate body systems that func-
tion to allow the driver to perform his professional
tasks. The EKOZ-01 system is an automated system
of pre-scheduled medical examination. Based on ob-
jective medical and psycho-physiological parameters
it allows assessing the quality of rest and readiness
of the driver for work.

The complex enables measuring arterial pressure,
pulse, heart beat variability, optic vestibular reac-
tion and static tremor. Testing is performed auto-
matically. It takes no longer than 5 minutes. All the
results are saved in a data base and are compared
with the individual norm of the person undergoing
the examination. This norm is calculated based on
the first twenty tests performed. In case of any de-
viations from the norm are detected, the programme
produces a specific warning. The EKOZ-01 system al-

lows qualified staff fo access the test data via a com-
puterized system. All the results related fo any staff
member who took an examination can be graphical-
ly represented as charts and tables. For example,
changes in arterial pressure during a particular pe-
riod of time can be graphically represented. To up-
grade the complex's output capacity, it is possible to
connect up to four boards to one computer. This al-
lows for simultaneous testing of up to four men. Fed-
eral Law No 196-FZ (10 December 1995) sets a re-
quirement for medical examination of drivers before
every shift. Timely identification of any abnormali-
ties in the driver’s health condition is possible only if
the driver undergoes regular medical examinations.
Regqular arrangement of pre-scheduled medical ex-
aminations is the key factor of preventing traffic ac-
cidents.
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Anekcanap Hukutux
leHepanbHbIV aupeKTOp
000 «KoHcTaHTa AnsainH»

Bnapucnas NadHyTbeB
PykoBoauTtenb

oTaena rpauku

000 «KoHcTaHTa inzaH»
KaHAnAaT pusmKo-
MaTeMaTU4eCKUX HayK

NOCMOTPETb N YBUAETD

COBPEMEHHbIE CPEACTBA OTOBPAXXEHNA NHOOPMAL NN

CpepnctBa otobpaxeHus MHGOPMaLMM KONNEKTUBHOMO NONb30Ba-
Hus (COMKM) npowwnv 3BoNOLMIO OT JOCKK Ha CTEHE Knacca

00 COBPpEMEHHbIX MHOTOKaHa/IbHbIX NPOEKUMNOHHbIX CUCTEM.
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OHU HAaXOAAT NPUMEHEHNE BO MHOMECTBE
obnacreii BBUAY HArnaaHoOCTV 1 yaobcTea
3pUTENLHOMO BOCMPUATUA MHGBOPMALMK.

KJIACCUOPUKALMNA CPEACTB
OTOBPAXXEHUA UHDOOPMALIUU
Cpenactea otobpaxenus uHbopmauumn (COM)
nogpasgenatorcs Ha COW nHamBuayanbHoro,
rpynnoBoro (4o 3 4enoBeK) U KONNEKTUBHO-
ro (6onblue 3 4enoBek) nNonb3oBaHuA. Ha aaH-
HbIi MOMEHT MPUMEHSAIOTCS CleayioLLme TeXHU-
yecKwe cpeficTBa oToOpaxeHNs:
®  MOHWTOp;
®  KonavMmarop;
U 3D-ouku;
®  BWAEOCTeHbl Ha 6a3e aKTUBHbIX NaHenein
(KK, cBeTogmoaHble, MNasmeHHbIe);
®  BMAEO3KpPaHbl 06PATHOM NPOEKLUN
(PYp-NPOEKLMOHHbIE);
®  CUCTeMbl C NPAMON NPOEKLMEN
1 3KPaHOM PasnnyHbIX Gopm;
®  nasepHble NPOEKLMOHHbIE CUCTEMBI.
pynnoBble 1 KOMNEKTUBHbIE CUCTEMbI OTOBPa-
YKEHWA CTPOATCA TOMbKO Ha OCHOBE MOCNEAHUX
TPEX TeXHWYECKMX pelleHnid. Kaxpoe m3 Hux
MIMEEeT CBOW [OCTOMHCTBA M HegocTatku (pas-
JINYHbIE OrpaHUYEHUs, MPUMEHUMOCTb U CTOU-
MOCTb), KOTOpPble HEOGXOAUMO Y4MTLIBATL NpY
npoektuposaHuu COVKII.
OcHoBHble o6nacti npumeHerns COMKIM:
®  3a/bl ynpaBneHus (3NeKTpoCTaHLMi, Npo-
MbILLIEHHbIE 0OBbEKTI);
®  cuTyaumoHHble LeHTpbl (MYQ);

®  TpeHaXEpHble KOMMNEKCh (aBuaLMOH-
Hble, MOPCKUE, CyXOMYTHbIE);

®  [MCNETYepPCKME CUCTEMbI, CUCTEMbI MOHI-

TopuHra (ynpasneHue BO3AYLIHBIM [BU-

eHreMm, aBUanecooxpaHa);

KOMaHZHbIe MyHKTbI, cUCTeMbl 60eBOro

yrpasneHns;

*  nybanuHble MeponpuATUA
TOProBble KOMMEKCHI 1 Ap.)

(cTagnoHbl,

TEXHOJIOTMU COUKI

Ha puc. 1 n3o6bpaweHa yHUBepcanbHas cxema
cuctembl, ucnonb3yiowern COVKII. LleHtpans-
HbIM 3BEHOM SABMIAETCSA 3KPaH KOJNEKTUBHOMO
Mosb30BaHWs, peanusylolnii eanHoe UHdop-
MaLMOHHOE nofie Ans rpynnbl notpeduteneit
nHbopmaLmu. 1o MoryT BbITb oneparopbl, Ko-
MaH[HbI COCTaB, JMUQ, BbIMOMHAKLME 3a-
[aHus Ha TpeHaweépe, v ap. [laHHble ans oto-
GpayeHus Ha 3KpaHe TPAHCIUPYIOTCA B BUAE
MHOTOKaHa/bHOro LpOBOro BUAEOCUrHaNa C
cMcTEMbI reHepaumin n3obpaxeHnii Ha 6ase an-
mapaTHOro KOHTpos/iepa WAM NporpamMmmHOro
o6ecneyenus. KoHtponnep obpabarbiBaer pas-
HOPOZHYO BXOAHYHO MHopMaLmio 1 hopmupy-
€T efiHoe MH(OPMALMOHHOE NPOCTPAHCTBO B
rpacmyeckom Buae. BxogHbIMU AaHHbIMK Cu-
CTeMbl SBNSIOTCA [aHHble peanbHoOro Mupa,
TaKMe KaKk BWAeO, AaHHble O COCTOSAHUM 06b-
€KTOB, KapTorpaduyeckne AaHHble, AaHHble C
[aT4yMKOB, PE3YNbTaTbl BbIMOHEHNA CTOPOHHUX
nporpamm v ap. [lononHuTeNnsHo, @ B HEKOTO-
PbIX CNYYAAX UCKNOUUTENBHO, BXOAHBIM ABNSA-
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€TCA pe3yNbTaT BUPTyanbHOro MOAEINPOBaHMA
npoteccos. Tak, B cnyyae ¢ TPeHaxeépammn Mo-
JenMpyeMon ABNSETCA BCA BHELIHAA cpeaa.
000 «KoHcraHTa-[Ju3aitH» obnagaer cobcTBeH-
HbIMW TEXHONOMMAMU MOCTPOEHUS CUCTEM, UC-
MONb3YIOLLYX OTOBPAKEHME KONNEKTUBHOM UH-
dopmauum.
®narmaHcKuii NpoayKT Komnanum «KoHcTaHTa-
[n3aitH» — cuctema BU3yanmsauum BUpPTYasb-
Hol ob6cTaHoBKU «Paayra K[». MocneaHue ao-
CTUKEHMS B 061aCT KOMMbIOTEPHOI rpadinKm
peanbHOro BPEMEHW Mo3BONAIOT A06UTLCS Kii-
HemartorpaduyecKoro Kayectsa M3o6pameHuii
BUpTyanbHoro mupa. Cucrtema Busyanusauuu
MOXeT paboTaTb noj ynpasieHnem orepauu-
OHHoOW cucTembl Kak Microsoft Windows, Tak
n Linux. Cuctema Busyanmsauum «Pagyra K[»
MOJET MCMNOMb30BATLCA KaK MOJHOLLEHHbIN KOH-
TpONNep MHOrOKaHaNbHOM CUCTEMbI BU3yann3a-
LMK, TaK KaK OHa MMeeT BCTPOEHHbIE MEXaHU3-
Mbl FEOMETPUYECKON U LIBETOBOW KOPPEKLMM
1306paweHns, MOAYNM OTOOPaMEHUS 3NeK-
TPOHHBIX KapT, PacTPoBbIX AAHHbIX, UMUTATOPbI
TB, FLIR 1 paanonoKaLmMoHHbIx 306paxmeHuid.
[ins co3paHus earHo MOAENMPYEMON TaKTUYe-
CKOM 06CTaHOBKM B coCTaBe TpeHamepos 000
«KoHcTaHTa-u3aitH» paspabarbiBaer cneuu-
anbHoe nporpammHoe obecnederue (CMO) mo-
paenvpoBaHus. CMO moaenvMpoBaHva npepHa-
3HAYEHO ANA peLleHns CnesyoLLInX 3aay:
®  MOAenMpoBaHue NoBeaeHUs 06LEKTOB Ha
OCHOBE 33/1laHHOr0 CLEeHapus W CoCTos-
HWA BUPTYaNbHOM MOAENN Cpefbl;
®  npepocTaB/ieHMe JOCTyNa K AaHHbIM BUP-
TyanbHOM MOZENM cpeapl (AaHHble 0 NaHa-
wadre, NOroAHbLIX YCIOBUAX U AP.);
®  noaKntoyeHne 0GbEKTOB, MOLEIMPYEMbIX
B APYrMX y4eBGHO-TPEHNPOBOYHBIX Cpef-
CTBax W npefoctaBfneHve UM UHGOpMa-
LK 0 BUPTYaANIbHOW MOfeN cpepbl;
®  npeAcTaBneHne pesynbTaToB MOAENNPO-
BaHMA Ha UMPOBLIX KapTax 1 B cucTeMe
BM3yanusauuu.

NPUMEPbI PELLEHUW

TpeHaxép aucnetyepa
ynpaBsneHus BO3AyLUIHbIM ABUYKEHUEM
TpeHax€p  aBuagucnetyepa  BbINOJHAET-

€A B BMAE MMWTATOPA BbIWKWA KOMAHAHO-
JMCNETYEPCKOro NyHKTa. BHewwHWid 0630p Mo-
LENVPYETCA C UCMONb30BaHNEM BUE0IKPAHOB



obparHoi npoeKuyu, obecneynsaet 0630p A0 270 rpaaycoB No ropu3oH-
Tanu (puc. 2). Cepsep MoaenMpoBaHusa obecneynBaeT MUTALIMIO BO3-
JAYUIHO/ 1 HA3eMHOMN 06CTAHOBKY B 30HE a3pPOAPOMa.

TpeHaxkép nepei0BOro aBUaLMOHHOIr0 HABOAYMKA

Cxema TpeHaxépa nepesoBoro aB1aLMOHHOTO HABOAYMKA ONpeaenser-
CA KPYrOM peLLaemblx 3aaau. LA NoNHOLEHHOro peLleHs 3aAaun Hase-
JeHUs 1 KOHTpOoNs paboTbl aBMaLmm Heobxoamm Kpyrosoii 063op (360
rpaaycos) no ropusoHTanu 1 90 rpafycos no BepTvKanm, T. e. nonyche-
pa (puc. 3). MocTpoeHure 13o6paxeHns Ha NOAOOHOM 3KpaHe BO3MOX-
HO TO/IbKO NOCPEACTBOM NPSMON MPOEKLMM C UCMONb30BaHKEM 60NbLLIO-
ro KO/IMYeCTBa NPOEKTOPOB.

BupTyanbHblil KOMaHAHBIA NYHKT

TpeHawep KOMaHAHOrO NyHKTa MOXET UMUTUPOBATb:

e cuctembl 60eBOro ynpasneHus (eavHas BAPTyanbHas KapTiHa nonis
601, BKNtOYas TaKTUYECKYIO0, HABUTALMOHHYIO N MPOCTPAHCTBEHHYIO
nHbopMaLMio B peanbHoM maclutabe BpemeHn);

®  KOMaHgHo-WTabHble yueHus (peanucTMyHoe OTOBpaNeHue
Nto6bIX TEATPOB BOEHHbIX J€CTBUIA C UCMOb30BaHUEM MOAENEN
MeCTHOCTH).

[na peweHus nogo6HOro Knacca 3afay UCMOJb3YeTCs NPOEKLMOHHas

cepa c yrnamu packpbitua 340 rpagycos no ropusoHTanm u 120 rpagy-

COB o BepTMKanu (puc. 4). OHa No3BoNAET NPOU3BECTU NOTPYHEHNE KO-

MaHZYIOLLEero B NPOM3BO/bHYIO TOYKY BUPTYaNbHOTO NPOCTPAHCTBa.

KoHCTAHTAR "
P [ W=7 =T [

LOOK AND FEEL

ADVANCED DATA DISPLAY FACILITIES

ENTERPRISES

0 KOMIMAHUU

000 «KoHcraHTta-IuzainH» obpasosaHo B 1998 rogy. C camoro ocHo-
BaHUs KOMNaHuY 6a30BbIM HanpaBneHVeM €€ [eATenbHOCTU ABASET-
s CO3/}aH1e NPOrpamMMHOro obecneyeHns A1 aBUALIMOHHBIX TPEHAKE-
poB. Mpu 3Tom hrpma NOCTOAHHO 1 BeCbMA YCMELWHO pacumnpset cchepy
CBOMX TBOPYECKUX 3aAau.

3a Bpems cBoei gearensHoct 000 «KoHcTaHTa-[Jy3anH» MHOTOKpPaTHO
yyacTBoBano B co3gaHum cteHaoB «OKB Cyxorox», BKNtoYas CTeHabl Nony-
HaTypHoro mogenupoBaHua camonétoB Cy-30 MKM, Cy-35 u cteng, ansa
UCTPeOUTENS NATOTO NOKONEHUA.

B pamkax BbinonHeHus gorosopoB ¢ PAA «CneutexHuka» Komna-
HuA «KoHcTaHTa-[n3ariH» peanv3oBana CUCTEMbI BM3yanusaumun ansa
TpeHaxépa BepTonéra «AHcar», TpeHaxépos camonéto Cy-25CM,
Ak-130, Cy-27CM.

Ans UHTY «uHamumka» Komnanus «KoHcTaHTa-[u3aiHy» nocraBisna cu-
CTEMbI BU3yanu3aLumm Ans TpeHaXEPOB CNeAYIOLLMX CAMONETOB 1 BEPTO-
néros: Cy-33, Cy-34, -39, Mur-31, Mu-24, Mu-28, Mu-35, Mu-8, Mu-17,
Mwu-8 MTB-5, KA-52.

000 «KoHcTaHTa ]y3aiiH» OTKPbITO ANIS COTPYAHMUYECTBA C NtOObIMM KOM-
NaHWAMY, 3aUHTEPECOBAHHBIMU B YKPenneHun 060poHOCNOCOGHOCTY 1
6€e30MacHOCTM CBOEro rocyaapcTaa, NpeanoynTaioLMmMm CoBpeMeHHbI
1 BbICOKONPO(MECCMOHANbHbIN NOAXOA K MOAENNPOBAHMIO U BU3yanu3a-
umn. KomnaHus Bcerga paboTaer B TECHOM TBOPYECKOM KOHTaKTe C 3a-
Ka34MKOM ¥ roToBa 06CYMH/aTh, NIAHUPOBATb U Peann3oBbIBaTh obble
VNHHOBALMOHHbBIE MPOEKTbI.

140180, r. XykoBckui, yn. Xykosckoro, 4. 1. Ten.: +7 (495) 727-58-46
E-mail: mail@cdezign.ru, cdezign@aha.ru, www.constanta-design.ru. www.cdezign.ru

hared data display facilities evolved

from a blackboard in a classroom to
modern multiplex projection systems.
They are used in many spheres owing to
the look-and-feel opportunity.

CLASSIFICATION OF DATA

DISPLAY FACILITIES

Information display facilities can be in-
dividual, group (up to 3 persons) and
shared (more than 3 persons). The fol-
lowing display facilities are presently
used:

® monitor

e collimator

® 3D glasses

e video walls based on active displays
(LSD, LED, plasma)

e reciprocal projection video screens
(rear projection)

e systems of frontal
screens of various shape
e laser projection systems

One of three last engineering solutions
can be used to organize group and shared
display systems. Each of them has its

projection and

own strengths and weaknesses (various
constraints, application and cost), which
have to be taken into account when de-
signing shared data display facilities.
The following are the main applications
of shared data display facilities:

e control rooms (power plants, industri-
al complexes)

e situation room (EMERCOM)

e simulators (air, sea and land)

e dispatch and monitoring systems (air
traffic control, air forest protection)

e command centres, combat manage-
ment systems

® public events (stadiums, shopping
malls, etc).

SHARED DATA DISPLAY

FACILITIES TECHNOLOGIES

Figure 1 shows standard layout of the sys-
tem based on shared data display facili-
ties. The key link of the system is a shared
display, providing a unified informa-
tion field for a group of data consumers.

[eaTtenbHocTb nuyeH3snpoBaHa
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They may be operators, officers, trainees at simulators, etc. Data to be
displayed in the form of multi-channel digit video signal is transmitted
from the data generation system based on hardware controller or soft-
ware. The controller processes different input data and generates a uni-
fied information space as a graphic representation. The input data of the
system are real-time data such as video, status data, cartographic infor-
mation, sensor readings, processed data of other programs, etc. Addi-
tionally, or even exclusively in particular cases, the input data is a result
of virtual modeling of some processes. Thus, for simulators, the outside
environment is @ modeling process.

Constant-Design Company possesses its own technologies, which allow
designing shared information display systems.

The mainstream of the company is Raduga KD, a virtual environment vi-
sualization system. Recent developments in real-time computer graph-
ics allow achieving cinematographic quality of virtual world images. The
visualization system can run both under Microsoft Windows and Linux
operating systems. Raduga KD visualization system can be used as a
complete controller of multi-channel visualization system, since it has
built-in tools for geometrical and color image correction, display mod-
ules for electronic charts, raster data, TV, FLIR and radar image simula-
tors.

The company is developing special soft simulators to create a unified
tactical situational awareness. The special soft simulators are intended
for the following tasks:

- Simulation of the object behavior based on preset scenario and the
state of environment model

94  HOBbLII 0BOPOHHbIN 3AKA3 CTPATEFMW | 04 | ABIYCT ‘11

e Access to parameters of environment simulation
(terrain, weather, etc.)

e Integration of objects of other simulators to obtain
data on environment model;

e Display of simulation results on electronic charts
and in the visualization system

SOME EXAMPLES

Air Traffic Control Simulator

The air traffic control simulator is a simulated air traffic
control tower. External view is simulated using de-em-
phasis video screens and ensures a horizontal angle of
view up to 270 degrees (Figure 2). Simulation server sim-
ulates air and land activities within airfield envelope.
Forward Air Controller

The design of forward air controller simulator is defined
by the scope of applications. Providing a complete air
control requires all-round view with 360 degrees in the
horizontal plane and 90 degrees in the vertical plane,
i.e. a semisphere (Figure 3). Image generation on such
a screen is achievable only with frontal projection and a
large number of projectors involved.

Command Centre Simulator

The command centre simulator can simulate the fol-
lowing:

e combat management systems (unified simulated the-
atre of war, including real-time tactical, navigational and
spatial data)

e command post exercise (realistic display of any the-
atres of war with location models)

Projection sphere with aperture angels of 340 degrees
in the horizontal plane and 120 degrees in the vertical
plane is used to fulfill such tasks (Figure 4). It allows
commander-in-chief to merge into any arbitrary point of
simulation space.

ABOUT THE COMPANY

Constant-Design Company was established in 1998.
From its very establishment the company's field of con-
cern has been development of air simulation software.
However, the company gradually and successfully en-
larges its sphere of creativity.

Constant-Design Company has participated in develop-
ment of Sukhoj Design Bureau's stands lots of times, in-
cluding stands of seminatural simulation of Su-30 MKM,
Su-35 and stand for the fifth generation fighter.
According to the contracts signed with Spetztekhnika
Russian Joint Stock Company, Constant-Design devel-
oped visualization systems for the simulators of Ansat
helicopter, Su-35 SM, Yak-130 and Su-27SM.

For Dinamika Scientific and Technical Centre, Constant-
Design delivered visualization systems for simulators of
the following aircrafts: Su-33, Su-34, L-39, MiG-31, Mi-
24, Mi-28, Mi-35, Mi-8, Mi-17, Mi-8MTV5, Ka-52.
Constant-Design Company is looking forward to co-
operation with any companies interested in strength-
ening defence and security capabilities of their own
countries and preferring advanced and artistic ap-
proach to simulation and visualization. The compa-
ny has always worked closely with a customer and is
ready to discuss, plan and implement any innovative
projects.
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Onecs WenecToBa, pykoBoguTenb npoekTHou rpynnbl 3A0 «<EBPAAC.UT»

nepuop aBToOMaTu3almm, Koraa orpomMHas 4actb KoHduaeH-
umanbHow nHdopmaumm nepeHocuTca n3 cendoB 1 apxmeoB
B MH(DOPMALMOHHbIE BbIYUCAUTENbHBIE CUCTEMbI, BaHEN-
WMM BOMPOCOM, KaK AnA 060pOHbI, TaK 1 ANs SIKOHOMUKM CTPaHbI,
craHoBuTCs obecneyeHne nHdopmauymnoHHoi 6esonacHoctu (MB).
TakKe 3aMeTum, 4TO HapyleHue 6GesonacHocTM MHbopmauuu,
cocTaBnsioLlen cnyxebHyto TaliHy, MOXeT ABNATbCA KaK afMUHU-
CTPATUBHbIM, TaK U YrOJI0BHbIM NPaBOHAPYLIEHNEM, COOTBETCTBEH-
HO, HEeAOoCTaTOK MH(OPMALMOHHOWK 6e30MacHOCT Ha Npeanpus-
TUAX BOEHHON OTPAC/IM TPO3UT HE TONbKO MHTEpPEecam CTpaHbl, HO
1 nepcoHany, oTBevaloliemy 3a paboty ¢ KoHbMAEHUMANbHBIMU
AaHHbIMU.
TaK KaK e 0b6ecnedyntb HagEXHYI0 3aWnTy CyKeOHON TaiHbI?
B Bonpoce obecneyerus nHdopmaynoHHon 6e30nNacHOCTM TPaAMLM-
OHHO 60NbLLI0E BHAMAHWE yAenseTcs CMCTeMam TEXHUYECKO 3aLyuThl
uHdopmaymn. OAHAKO 310YMbILNEHHUKN He CTOAT HAa MEeCTe W Kax-
Ablil feHb M306peTatoT HoBble NyTM 06X0Aa 3aLuTbl. Takum ob6pasom,
ans 3ddexTMBHOro obecneyeHnst MHbOPMaLMOHHOK 6e3onacHoCTy
OJHMX TEXHUYECKUX CPEACTB 3aLLUTbl YKEe HELOCTaTOuHO — Heobxo-
VMO TaKKe pelatb BONPOChl ynpasneHns MHHOpMaLMoHHo 6e30-
NacHOCTbIO AN NMOCTOSHHOMO COBEPLUIEHCTBOBAHMA CUCTEMbI obecne-
yeHua VB Ha npegnpuatun. C 3Toi e Lenblo BHEAPSTCA NPOLecchl
ynpasneHus nuumaertamu UB.
B cootBeTcTBUM C TpeGoBaHUAMM Pa3NMYHbIX CTAHAAPTOB ynpasne-
HuA NB, npouecc MHUNAEHT-MeHeXMeHTa JOMKEH COfepXaTh cneay-
loLMe OCHOBHbIE CTaAUN:
e o6OHapymeHNe MHLMAEHTOB C MOMOLLbI Pa3fNYHbIX UCTOYHUKOB U
OpraHu3ayMoHHO-TEXHUYECKUX Mep;
® KnaccuduKaymio VHUUAEHTA ANsA onpejeneHus napameTpos ero
CO3/aHWA 1 Ha3HaYeHWs 3a4ay;
® KOppensALuio UHLMAEHTA C CYLLeCTBYIOLWUMI 3aperucTpMpoBaHHbI-
MU VHLMAEHTAMM, C He3aperncTpupoBaHHbLIMU COOBLLEHNAMM B UC-
TOYHMKAX 0OHapYKeHUs;

® pearMpoBaHue Ha WHUWUAEHT, MPUHATUE MeP MO YCTPaHEHWUIO UH-
LMAEHTa U ero NoCneAcTBUM;

® aHanM3 MHUMAEHTA N0 MMEILWMMCA AaHHbIM, onpeaeneHune npu-
YMH BO3HUKHOBEHUA MHLUAEHTA;

® NnaHMpoBaHWe MeponpUATUN C LieNbio NpeoTBPaLLeHns nosase-
HWA MHUWAEHTA B AaNbHeLIeM.

TpaauUMOHHO MCnonb3yemble ANA ynNpaBneHUs WHUWAEHTaMKU OT-
aenbHble pewenus Tuna SIEM unu Service Desk, paxe B coBoKyn-
HOCTW, NO3BONAIOT PeLunTb NWLIb HE3HAYUTENIbHYI0 YacTb nepeyunc-
NneHHbIx 3ajay. OyeBWMAHO, 4YTO [/ KAYeCTBEHHOro ynpaBneHus
VHUUAEHTaMK HeobX04MMO KOMMEKCHOE pelleHne, obecnednBalo-
Liee BbINONHEHWE BCEX NePeYnCNeHHbIX Bbllle Tpe6GoBaHUN K MHLMK-
NEHT-MEHeKMEHTY.

OfHMM M3 TaKkMX OoTeyecTBeHHbIX pelweHuin senaetca «bA3NC-Mo-
HUTOPUHM» Komnauun «EBPAAC.UT». Cuctema coctout u3 [lopra-
na ynpasneHus uHdopmaymoHHo 6e30NacHOCTbIO, cofepKallero
pasnunyHble Moaynn 06paboTKM UHLMAEHTOB, M KOMMEKCa ynpaBne-
HuA cobbiTussMu NB, B KauecTBe KOTOPOro MOXET GbITb MCMONb30BaA-
Ho nio6oe coBpemeHHOe pelleHne Knacca SIM unu LogManagement,
Hanpumep Takoe Kak IBM Tivoli SIEM, Symantec SIM, ArcSight ESM,
B ToM yncne n Open Source Tuna OSSIM.

BHeapeHve nofo6HOro pelleHus MO3BOAWUT BbISBAATE U GIOKMPO-
BaTb Yrpo3bl Ha MepBbIX CTAAUAX UX BO3HWKHOBeHUA. Pasymeertcs,
KayecTBO 3alWTbl AaHHbIX 3HAYMTENbHO MOBbLICMTCA 3@ CYET OAHO-
BPEMEHHOr0 MCMONb30BaHNUA CUCTEMbI YNPABIEHNA UHLMAEHTaMMU
1 3awmtbl MHGopmaummn. C 3ton uenbto «<EBPAAC.UT» npepnaraer
pacwupeHue ctaHaaptHoro dyHKumoHana «BA3MC-MoHUTOpUH»
[ONONHUTENbHBIMY MOLYAAMM 3aLLMTbI U ynpaBneHuns Ub.

Cuctema ynpasneHuns unHumpentamu «bA3NC-MoHUTOPUHT» 1 ee
paclwmnpeHHas BepCua peKOMEHAYIOTCA ANA BHeAPeHWA Ha npeanpu-
ATUAX, paboTamlyux ¢ KoHdUAEHLMANbHOW CNyKebHON U KOMMeEp-
4ecKon UHdbopMaumen, N B opraHM3aLnsax, 3aUHTEPECOBaHHbIX B
HaaéxHOM obecneyeHun ceoei nHdopmaunoHHo 6e30nacHoOCTU.

RELIABLE OFFICIAL SECRET SECURITY

Olesya Shelestova, Operation Leader of EVRAAS.IT, JSC

In times when aufomation techniques allow storing
huge amount of confidential information in computers,
information security becomes of great importance for
national economy and defense, in particular.

It should be mentioned that security violation of confi-
dential information can be considered both an admin-
istrative and criminal violation. Therefore, poor infor-
mation security at DIC enterprises might threaten the
national interests as well as the interests of the person-
nel responsible for this confidential information.

How to Ensure Reliable Information Security?

In matters of information security much attention is
traditionally paid to data security equipment. The in-
truders do not stand still and find new ways of data
security cracking. In order to ensure information se-
curity, it is not enough just fo have the advanced data
security equipment. It is also required to solve the is-
sues regarding information security management
which constantly improves information security at the
enterprise. Information security incident management
is introduced for this reason as well.

In accordance with the requirements of various stan-

dards of information security management, the inci-
dent-management process should contain the follow-
ing stages:

+ Incident detection with a help of different manage-
ment and technical measures;

+ Incident classification in order to determine param-
eters of its development and appoint tasks;

+ Correlation of incident with existing recorded, non-
registered messages in identification sources;

- Response fo incidents, taking measures on elimina-
tion of incidents and its consequences;

+ Incident analysis according fo the available data, de-
termination of its causes;

+ Business event planning aimed at prevention of inci-
dents in future.

The conventional incident-management solutions, like
SIEM or Service Desk, even together solve only part of
all the tasks indicated above. It is evident that the high-
quality incident management requires an integrated
solution which provides implementation of all require-
ments for incident management listed above.
Basis-Monitoring, developed by the Russian System In-
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tegrator EVRAAS.IT, is one of such solutions. The sys-
fem consists of information security management
portal, which contains different incident processor
modules, and event confrol system which might be rep-
resented by any state-of-the-art SIM or Log Manage-
ment solutions like IBM Tivoli SIEM, Symantec SIM,
ArcSight ESM, including Open Source of OSSIM type.
Introduction of such solution will allow detecting and
clocking the threats at an early stage. It stands to rea-
son that data security quality will be significantly en-
hanced by simultaneous use of incident management
and information security systems. For this purpose, a
standard set of BASIS-Monitoring functions is provid-
ed with additional information security modules that
ensure confidential information protection and man-
agement.

Incident management system BASIS-Monitoring and
its extended version is recommended fo be provided
at enterprises which operate with any confidential and
commercial information as well as at companies which
are interested in ensuring their information security.
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Architecture Diagram for BASIS-Monitoring System
ApxutekTypHas cxema cuctembl <(BA3NC-MoHUTOpPUH»

HEMNPEPbIBHOCTb BU3HECA

MHTETrPUPOBAHHbIE CUCTEMBbI
YMNPABJIEHNA BE3OINACHOCTbIO

BE3OIMNACHOCTb OBBEKTOB

MHO®OPMALIMOHHAA BE3OMNACHOCTb

3awmTa rocynapcTBeHHOM, Cry>Ke6HOM U KOMMEepPYeCKON TalHbl,
nepcoHanbHbIX AaHHbIX, KCUU

CospaHue cucteM 3awWmuThbl UHOpMaLMKM U ynpaBrneHus
MH(pOopMaLNOHHON 6€e30MacCHOCTLIO

ATTecTaumsa n KOMMNIIeKCHOe CepBUCHOE 0OCyXMBaHue 00 bLEKTOB
nHdopmaTnsaumumn

info@evraasit.ru Ten: +7 (495) 792-54-30
http://www.evraasit.ru : Qakc: +7 (495) 792-54-31

[LleatenbHocTb nnueH3npoBaHa
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ELSY Research and Development Company
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Phone/Fax: +7(8162)-948-737, e-mail: info@elsynov.ru, http://www.elsynov.ru

9 Naberezhnaya Reki Gzen, Veliky Novgorod, Russia
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COBPEMEHHbIE 3/IEKTPOHHbIE
KOMMEKTYIOLWME U3LENNS

OTKpbITOE aKUMoHepHoe 06LecTBo «CnewnanbHoe KOHCTPYKTOPCKO-
TexHonormdyeckoe 6iopo no peneiHor TexHuke» (OAO «CKTB PT»)

ABSIETCA OfHUM 13 BeayLLMX pa3paboTUMKOB U M3TrOTOBUTENEN U3AENUI
3/IEKTPOHHO KOMMOHeHTHOW 6a3bl B Poccuitckon ®eaepaumm n ctpaHax CHI.

PaspabarbiBaemble 1 usrorasamsaemole OAO
«CKTB PT» n3aenuna HaxogaT WMpPOKoe npume-
HEHME B CaMbIX Pa3/IMYHbIX 061ACTAX TEXHUKMU,
B TOM 4MC/e B annaparype cBA3u, CUrHanumsa-
LMK U yNpaBieHUs, NPOMbILLAEHHOW aBToMa-
TWKe, aBUALMOHHOMN 1 PAKETHO-KOCMUYECKON
TeXHVKe, NPMBOPOCTPOEHII, aBTOMOBUNbHOM
3NEKTPOHMKeE, CreLuanbHo 1 0bLLenpombiLl-
NeHHOW paAM0o3N1eKTPOHHOK annaparype.

OCHOBHble  HanmpaBneHus
OAO «CKTB PT»:
— pa3paboTka U U3roToB/IEHWE HU3KOMPO-
(hUnbHBIX MHOTOKaHanbHbIX (0T 0AHOrO A0
YeTbIpEX KaHanOoB) WCTOYHMKOB BTOPUYHOMO
anekTponutaHus (npeobpasosarenn DC-DC)
MOLLHOCTbIO OT 5 0 100 BT € BblCOKON yAenb-
HOW MOLLHOCTbIO 1 PUNLTPOB;
® pa3paboTKa v U3roToBJEHME 3NEKTPOMAr-
HUTHBIX pene:
— MUHUATIOPHbIE FEPKOHOBbLIE pene
(14,0%5,5x5,5 mm);
— BbICOKOYACTOTHblE FEPKOHOBbBIE pene AnA
KOMMYTaLMK 3NEKTPUYECKUX Lieneii YacTo-
Tow 10 2 Tu;
— MPOMEIKYTOYHbIE 3NEKTPOMArHUTHbIE
pene molHocTbio Ao 300 Br;
e pa3paboTka M WU3roToBlEHWe U3AENU Ha
ocHoBe MCT (MMKPOCUCTEMHOW TEXHUKM):
pesne, nepexsoyarentt, KOMMyTaTopbl;
® pa3paboTKa M W3roTOBNEHUE CTAaTUYECKMX
(3neKTpoHHbIX) pene, pene BpeMeHu, NpeaHa-
3HAYEHHbIX B TOM YMC/IE /15 3aMeHbI INIEKTPO-
MexaHUYeCcKux pene;

[eATEeNbHOCTU

pecial Relay System Design and Engineering Bu-
reau (SKTB RT) is one of the leading developers
and manufacturers of electronic components in the
Russian Federation and the CIS countries. Its products
are widely used in different technical fields including
communication, alarm and control equipment; indus-
trial automation, aircraft and space-rocket equipment;
instrument engineering; in-car electronics; special and
standard electronic equipment.
The company specialises in development and manufac-
ture of the following:
- Filters and multichannel (from one to four channels)
secondary supply sources (DC-DC transducers) rated
atfrom 5 to 100 W
- Electromagnetic relays:

ENTERPRISES

0AD “CHKTBE PT'

L3¢

YyacToK c60pKM MCTOYHMKOB BTOPUYHOIO EKTPONUTAHNA U CTaTUYECKUX pene
Assembly Area for Secondary Power Supply Units and Static Relays

® pa3paboTKa 1 M3roToBeHNE MUHUATIOPHBIX
Kepamuyeckux dunbtpos tuna ONK (puns-
TPbI NOIOCOBbIE KEPAMMYECKME) Ha AnanasoH
yactototr 3 go 15 MTu;

¢ pa3paboTka 1 U3roToBNEHWE MeTanoKepa-
MUYECKNX U METaNNoCTEKNAHHbIX repmeTny-
HbIX KoprnycoB ana CBY-tpaH3ucropos, avo-
[0B 1 Npuémonepeaatumx moayne BOC;
e paspaboTka M MpPOW3BOACTBO Mopaynei
OXNAXAEHUA 3NEKTPOHHOW annapaTtypbl Ha
OCHOBE «Temn/oBbIX TPYO», NpeaHasHaYeHHbIX
ans obecneyeHns Heob6Xo0AMMOro Tennonepe-
HoCa Npv 3a4aHHOM nepenage Temneparyp.
OAO «CKTB PT» obnagaer Heob6xomumon

HAYYHO-TEXHUYECKON W MPOM3BOACTBEHHO-
TexHonornyeckon 6asoii Ans paspabotku u
NPOM3BOACTBA 3/EKTPOHHBIX KOMMOHEHTOB
COBPEMEHHOrO TEXHUYECKOT0 YPOBHA.

Mb! roToBbI paspaboTatb U 0CBOUTbL B CEpPUit-
HOM MPOU3BOACTBE INEKTPOHHBIE KOMMJIEKTY-
lolLMe U3eNus Mo BalUm TpeboBaHNAM.

locynapcTBeHHas Kopnopauus
«PoctexHonorum» OAO «CKTB PT»
173000, Poccus, Benuknin Hosropog,
yn. HexnHckas, a. 55

Ten: +7 (8162) 62-17-35

Dakc: +7 (8162) 61-62-58

E-mail: sktb@mail.natm.ru
www.sktb-relay.ru

ADVANCED ELECTRONIC COMPONENTS

Miniature reed relays (14.0 x 5.5 x 5.5 mm)
High-frequency reed relays for electrical switching
with frequency of up fo 2 GHz

Infermediate electromagnetic relay with power of
upto300W

Microsystem technology items: relays, switches,
switchboards.

- Static (solid-state) and time-delay relays used instead
of electromagnetic relays

- Miniature bandpass ceramic filters of FPK-type for the
frequency range from 3 fo 15 GHz

- Ceramic-metal and glass-to-metal sealed cases for mi-
crowave fransistors, diodes and transceiving fiber-op-
tic communication line modules

- Cooling modules for electronic equipment based on

heat pipes that provide heat transfer at the set femper-
ature difference

The Company has the required research, technology
and industrial basis for the development and manufac-
ture of state-of-the-art electronic components.

We can design and put info serial production custom-
tailored components and parts.

Russian Technologies State Corporation SKTB RT
55 Nekhinskaya Str.

Veliky Novgorog 173000 Russia

Phone: +7 (8162) 62 17 35

Fax:+7 (8162) 61 62 58

e-mail: sktb@mail.natm.ru

www.sktb-relay.ru
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KOHTPAKTHOE NPOW3BOACTBO INEKTPOHMKK ANA BOOPYXEHUA
CONTRACT MILITARY ELECTRONICS MANUFACTURE

® MKW
® BCE EMObl MOHTAXA
® CEOPKA

® TECTUPOBAHME

® UCNBITAHKA

pTndunumpoBaHa

Mpoaykumna ce

Cankr-MNetepbypr, +7 (812) 380-14-91, www.ericon.ru



420015, Poccus, Kasanb, yn. K. Mapkca, 4. 68
Ten.:+7 (843) 231-41-76,

+7 (843) 231-42-00 (cnpaBoyHas By3a)
E-mail: ilnur@kstu.ru
www.kstu.ru

Kazan State Technological University, Federal State Budgetary
Educational Institution of Higher Professional Training
68 Karl Marx Str., Kazan 420015. Phone: +7 (843) 231 41 76

Inquiry service: +7 (843) 231-42-00
www.kstu.ru, E-mail: ilnur@kstu.ru)

MpumereHune «Mupobypa» B nonesbix ycnosuax/Pirobur in the Field

I-I MPOTEXHWKa - 3TO yaAUBUTeNbHaA obnacTb ye-
NOBEYECKOro 3HaHWA. MUp NUpoTexHUKK n3-
BeCTeH KaX/l0My YyenoBeKy c AeTcTsa. B HacToAwee
BpeMs NMpoTeXHNYecKne U3jenns WWMPOKO NCMOob-
3yl0TCA B CMELWaNbHON TeXHWKe U TeXHONormax
rpa<laHCKOro HasHayeHus.

TepMUTHbIe cUCTEMbI, KOTOpble paHee paccMaTpu-
BannCb, B OCHOBHOM, KaK yA06Hble MOAeNN TBepAo-
tasHoro B3anMoaeicTBUA, NpeBpaTUANCL Gnaro-
JlapA nccneaoBaHUAM cOTpyAHUKOB Kadeapbl XTIC
KHWUTY B nepcneKkTuBHble TepMUYecKre OCHOBbI
nMpococTaBoB ANA U3JeNNiA CaMoro pasHOro Ha-
3HaYeHuA.

Be3ra3oBble cocTaBbl Ha TEPMUTHOI OCHOBE MpPU O~
PeHVM B orpaHMyeHHOM 06bEMe N03BONAIOT CO3Aa-
BaTb U/easibHblii TeN0BON UCTOUYHWK UMNYNbCHOTO
ferictBuA. TaKoM MCTOYHUK ABNAGTCA aBTOHOMHbIM,
ManorabapuTHbIM, 3KONOTMYECKN W TeXHUYECKU
6e3onacHbiM. OH o6najaeT BbICOKUMU 3HEpreTu-
YeCKUMW XapaKTepUCTUKaMW Ha eanHULY o6bEma
1 Beca n HU3Kol ctoumocTblo. Co3aaHne moaenn
npouecca reHepauum 1 nepeHoca TernaoBoi 3Hep-

PYROTECHNIC PULSED HEAT SOURCES IN

yrotechnics is an amazing area of human knowl-

edge. Everyone knows it from the childhood. At
the present time the pyrotechnic products are wide-
ly used for special equipment and in civilian technol-
ogy sector.
Thanks to research of the Chemistry and Technolo-
gy of Heterogeneous Systems Department (Kazan
State Technological University), the thermite sys-
tems that were considered as comfortable solid-
phase interaction models fturned info promising
thermite-based pyrotechnic compositions for prod-
ucts of various purposes.
The thermite-based gas-free compositions burning
in a limited volume allow creating an ideal pulsed
heat source. Such a source is autonomous, small-
size, environmentally conscious and safety. It is pos-
sessed of high energy characteristics per unit vol-
ume/weight and low cost.
The process model of generation and transfer of
thermal energy while the thermite-based composi-

rMn B XOAe ropeHUs cocTaBa Ha OCHOBE TEPMUT-
HOIN CMecK NoKasano, YTo MpYMeHeHne TaKoro Te-
njaoreHepaTopa B BUAE TEPMOXMMUYECKON NEHTbI
no3BoJifeT pellaTb BeCb KOMMJIEKC BOMPOCOB orne-
pauuu HopManM3aummn MeTanna CBapHOro coeAviHe-
HWUA NPU MOHTaXke N peMOHTe MarncTpanbHbIX Tpy-
6onpoBoAOB.

[locTovHCTBO pa3paboTaHHOW TepMOXMMMYECKOM
NIEHTbI — 3TO NPOCTOTA U3rOTOBJIEHUSA, HA3KAA CTO-
MMOCTb, 6e30MacHoOCTb B NPOM3BOACTBE U M3rOTOB-
neHun. AHanoros AaHHoi pa3paboTkn B MMpoOBOW
npaKTuKe HeT.

Bbinv paspaboTaHbl cneunanbHbie MMPONATPOHbI
[NA CBapyBaHMWA TOKOBOAOB MarncTpanbHbIX IMHUIA
3neKTponepeAauu, AnA puKcauumn pesbboBbIX CO-
eANHEHUI, KOTopble NCNONb3YIOT ANA COeANHEHNI
Npu CTPOUTENBCTBE KeNe3HOAOPOXKHBIX MOCTOB U
Ap. PaspaGoTaHbl nuponsaenus Ans npusapuBaHus
TOKOCHEMHWMKOB B CUCTEME 3/1eKTPOXMM3alLUTbI
Tpy6onpoBoaoB. HoBble TennoBbie reHepaTopbl Ha
TEPMUTHOW OCHOBe NO3BONAIT 6e3 B3pbIBa paspy-
WaTb KpynHorabapuTHble xene306eToHHbIe 6I0KK.

tion is burning showed that the application of a heat
generator in the form of thermochemical band en-
ables working out the whole set of issues concern-
ing weld metal normalisation during assembly and
repair of main pipelines.

The main advantages of the developed thermochem-
ical band are easy and safe production as well as low
cost. It has no world-known analogue.

There are special pyrocartridges developed for
welding of conductors in transmission lines, fixation
of threaded couplings used to join railway bridge
segments during the construction, efc. Some pyro-
technic products were designed to weld on slip rings
in electrochemical protection systems of pipelines.
The new thermite-based heat generators enable
destroying large-size reinforced-concretfe building
blocks.

On the base of high-energy pulsed heat generators,
a new pyrotechnic product - pyroauger - was de-
signed. It is used to sink boring for explosives in ice
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NMNYJNIbCHBIE TEMNJIOBbIE UCTOYHUKW SHEPTUN
NNPOTEXHWUYECKOTO TUTMA
B USAENNAX TPAAAHCKOIO HASHAYEHWA

Ha 6a3e BbICOKO3HepPreTUYeCKUX UMMYNbCHbIX Te-
NnoBbIX reHepaTopoB pa3paboTaHo HOBOE MMPOMN3-
Aenve - nnpobyp, npeAHasHaYeHHOE A1A NOATOTOB-
Ky wypdos ana BB B negAHbIX 3aTOpax y MOCTOBbIX
nepexof0B U B pyc/iax peK Npu OnacHOCTU HaBo-
AHEHUA.

Oco6eHHO MHTepeCcHO NPUMEHeHMe TeM0BbIX FreHe-
paToOpoB Ha TEPMUTHON OCHOBE B TEXHONOMMUAX MOH-
Taxa U peabunnTaLun M30MPYIOWMX MOKPbITUI
Ha Tpy6onpoBoge.

B 3aknoyeHmne cnefyeT 0TMETUTD, 4TO 061acTV Npu-
MEHEHWA TePMUTHbIX CMecell MOXHO pacnpocTpa-
HATb M Ha CO3AaHMe M3MyyYaloWmnX KOMMo3uuuii
OCBETUTENIbHOTO AeiCTBUA, LBETHbIX OrHei Ans
CpeACTB CUTHANM3aLUMKN U CMAaceHUA ANA BOAHOTO
TpaHcnopTa (Mopckoii pernctp). OnbiTbl NOKasbl-
BalOT, YTO elé 0AHOM 06nacTblo NPYMeHEeHNA Tep-
MUTHbIX COCTaBOB C HETPUBMA/IbHBIM COOTHOLLEHU-
€M KOMMOHEHTOB MOXeET CTaTb CO3AaHMe TeMIOoBbIX
reHepaTopoB ANA TEPMOWMMAY3MOHHOIO BO3Aei-
CTBUA Ha NpU3aboIHYI0 30HY CKBaXWH C NOBbILIEH-
HoM 3 heKTUBHOCTbIO, 061aat0WMX HEOTPAHUYEH-
HOVi TepMOCTOMKOCTbIO, 6e3onacHbix B 06paiieHnn
1 MPUMEHEHUM, TaK KaK NpoLecc NX ropeHns He 3a-
BMCUT OT AaBneHus. CnefoBaTtesibHO, TepMUTHbIE
CMeCH 1 COCTaBbl HAa UX OCHOBE - 3TO HOBasA NUPO-
TeXHUKa.

®depepanbHoe rocyaapcTBeHHoe GrogxeTHoe 06-
pasoBaTenbHOe Yy4pexAeHue Bbiclero npodec-
cuoHanbHoro obpasoBaHua «KasaHcKuii Hauuo-
HaNbHbIA UCCNef0BaTeNIbCKUIA TEXHONO0TMYeCKUin
yHusepcutet» (PrbOY BMO «<KHUTY»).

UnbHyp AGAYNAMH, A-p TEXH. HAYK,
npocteccop, NpopeKTop yHUBepcuUTeTa,
3aB. kadeapoi XTI'C, PIMU, UXTU
AHaTonuu Muxannos,

KaHA. TeXH. HayK, aou.kadeapbl XTIC

CIVIL PRODUCTS

jams near bridges and in watercourses to prevent
flooding. The application of thermite-base heat gen-
erafors in assembly or rehabilitation of insulation
coating for pipelines is of particular interest. In con-
clusion it should be noted that thermite mixtures can
be applied to emitting compositions, colored lights
as signaling and survival means for water transport
(Registry of Shipping). According to experiments,
the thermite compositions with unconvention-
al component ratio may be used to construct heat
generators with unlimited heat resistance and high
safety (because their combustion process does not
depend on pressure) for more effective thermoim-
plosive stimulation of bottom-hole zones. Therefore,
the thermite mixtures and thermite-based composi-
tions are innovations in pyrofechnics.

lInur Abdullin, DEng, Professor, Vice-Principle
Anatoly Mikhailov, PhD, Associate Professor of
the Chemistry and Technology of Heterogeneous
Systems Department
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3A0 «MOCKABE/IbROMMIERT»

KomnneKkTHbIE NnOCTaBKK
KabenbHO-NPoOBOAHWKOBOW NPOAYKUWW, COBAUHUTENen
M 3NEeKTPOU3IONALMOHHbLIX MaTepuanos

Complete delivery of cables, conductors, connectors
and electnc insulating matenals

B Cromnnaxtyam ¥ NoCTasm B Moo Medto ka Tepprtapuy Poccuicool Genepaum
¥afeNsHO-NPOBOOHMEOBYHD NPCOYEUMKI, ANSKTROMIONALUMOHHLIE MATEDWANLI K PATLEML, B TOM
YHCNE C NpueMsoR rareropud xasectea OTK, BI, OC, OCM, TAH «[ocaromyagiops u ATM
aABUATEXNPHEMEE

B Npegocrasus TORADHLIA KDEAWT LAMA HALWME NOCTORHMbIX KIMEHTOS S0IMONHE OTCHONKE
Onnatel, JAwe NGCNe oTrpyI)

B [poB0OMTCR MHTEPRPOBANKE W NPOTHOIMPOBaHME NOTPEbHOCTH, PAIMBIEHNE WHTETDNSHbIX
3363308 B NPpoOM3IA0OCTEE, C YHETOM YW MAr0TOENEHHE, HODIMMDORIHKE W NDOMHOIMDOBAHHA
CXNAACKMK 3ANAC08

3A0 «MockabenbKkoMnnekTs
r. Mockea, Bonbwan Yeprwiosckan yn. a.21 cTp.1
Ona nucem: 119018 r. Mockea, M-19 ala 127
Tenedon +7 (499) 160-9970, 160-9800, 160-9861
Daxc: +7 (495) 913-51-41
http:fiwww.mscab.ru
Mpoaykuwa cepTugpuunposara e-mail: mail@mscab.ru



3ALLUNTHbLIE «TEPHOBHUKW»

HayyHo-npousBogcTBEHHOE NpeanpuaTMe «Pagnoctpums,

OCHOBaHHOE B 1992 rofly,— OAVH M3 NaepoB B 06nacTu pa3paboTku

1 NPOM3BOACTBA PAAMONOTNOLLAILNX U PAAMO3IKPAHUPYHOLLMX
matepuanoB, ONTUYECKNX, TENNOIKPAHMPYIOLLMX NOKPbITUN
ANs 3KCMyaTauuy B NabopaTopHbIX U NMONEBbLIX YCIOBUAX.

ENTERPRISES

125993, r. Mocksa, A-80, I'CIT 3,
Bonokonamckoe w., a. 4
Ten./dakc: +7 (495) 734-93-43,
+7 (499) 158-47-79
E-mail:rstr@mai.ru
www.radiostrim.ru

Radiostrim Ltd. is one of the leading R&Q companies in the field of design and production of radioabsorbing and
screening materials, optical, thermo-shielding and sound-absorbing covers for indoor and outdoor applications:

— Protection of information from an illegal access via radio channel,
— Electromagnetic compatibility,

— Tools protec-tion against non-ionization radiations,

— Hiding of military objects and personnel in a wide region of the wavelength,
— Equipment of radio shielding and anechoic chambers,
— Materials for antenna-feeder devices, georadars, etc

Mpeanpustnem pazpaboTaH psaj HOBbIX TUMOB MHO-
rodyHKLMOHaNbHbIX MaTepuanos, NOKPbITUIA U n3-
[ieNnii Ha UX ocHoBe, obecneynBaloLMX CHKEHNe
3aMeTHOCTU U MacKMpoBKy 06bekToB BBT, 3awuty
VMHdopMaLuK, UHANBUAYaANbHbIE U KONIEKTUBHbIE
cpeAcTBa 3alMUTbl TEXHUYECKOro NepcoHana B Wu-
POKOM AvanasoHe AJ/IMH BOJIH.

HIMM «PagnocTprum» ABNAETCA OAHUM N3 OCHOBHbIX
pa3paboTYMKOB MaCKMPOBOYHbBIX KOMMJIEKTOB AN
VHXeHepHbIX BoNcK MO P®, uHaWBMAYanbHbIX Yex-
N10B, TENA0OTPAXAOWMX MOKPLITUIA U APYTUX 3ne-
MEeHTOB KOMIJIeKCa CPe/ACTB CHUXEHNA 3aMeTHOCTMN
o6bexToB BBT.

B 2004 r. npuHATbI Ha cHabXeHne BOWCK MacKu-
poBouHble KomnnekTbl: MKT-4J1, MKT-411, MKT-4C,
MKT-5/1, MPIK-1J1, pa3paboTaHHble ¢ yuyacTueMm
HIMMN «Pagnoctpum». B HacToALLee BpeMA NOArOTOB-
NeHbl K rocylapCTBEHHbIM UCMbITaHUAM MacKupo-
BOYHbI€ MHOTO(YHKLMOHaNbHble KomnnekTsl MMK.

HMM «Paauoctpum»  pacrnonaraeT  KoOMNeKTU-
BOM BbICOKOKBa/IMGULMPOBAHHbIX COTPYAHUKOB
¢ 6onbwmnM onbIToM paboTbl B 060poHHOI 06na-
cTn. HayuHo-npounsBoACcTBEHHAA U UCNbITaTeNbHaA
cnyx6bl npeanpuaTtua npooaat HUOKP, pesynb-
TaTbl KOTOPbIX PeaNn3yloT B MAaKeTHbIX U OMbITHbIX
obpa3suax, a 3aTeM NpoBOAAT paboTbl N0 MX Npo-
MbILUJIEHHOMY OCBOEHWIO U CEPUIAHOMY BbIMYCKY Ha
npousBoACTBeHHOI Ga3e.

B 000 HMM «PaguocTtpum» pa3paboTaHbl U 0CBO-
eHbl TEXHONOTMIN NOJTyYeHUA PaMoNorIoLWaoWmX
matepuanos (PMIM) ana pasnuuHbIx y4acTKOB Crek-
Tpa paavousnyyeHus. B onpepenénHbix gnanaso-
Hax 4acToT, C y4&TOM OorpaHu4eHui no Maccoraba-
PWUTHBLIM 1 3KCNyaTaUMOHHbIM XapaKTepucTuKam,
MCMoNb3yloTCA MaTepuabl Y KOHCTPYKLMM pasnny-
HOI CTPYKTYpbl, reOMeTPMM U XMMUYeCKON npupo-
[ibl, B YacTHOCTU, (heppuThbl CreLuanbHoro cocTaBa,
KOMMO3MLMOHHbIE MaTepunarbl C 3IeKTPONpOBOASA-
WWMU U MarHUTHbIMU BKJIOYEHUAMU, MarHUTOAMN-
3N1eKTPUKN, NPOPUANPOBaHHbIE 3/IEKTPONPOBOASA-
wue matepmanbl. CTOb WIMPOKMI CNEKTP NOAXOA0B
k cozaaHuio PIM cBasaH, npexje Bcero, C NpUHLN-
NManbHbIM OrPaHNUYEHNEM, COOTHOCALLUM TOMLLMHY
MaTepuana, Heo6xoaUMyIO ANA JOCTKEHUA PYHK-
LMOHaNbHOCTN, € 3PPEKTUBHON ANMHON BOMHBI U
Avicnepcvent AU3NEKTPUYECKOM U MarHUTHOM npo-
HuLaeMocTen, 4To TpeGyeT NovncKa KOMMNPOMUCCHbIX
peLweHuni.

ba3oBbiM KoMnoHeHTOM PIIM «TepHOBHUK» ABnA-
eTcA MeTannusupoBaHHasa nnénka MITD. MyTém
BapbUPOBaHMA XMMUYECKOro COCTaBa MOKPbITUA,
TONLWMHBI 1 NOBEPXHOCTHOrO CONPOTUBAIEHNA NPO-

BOJALLEr0 C/I0A, a TaKXe ONTMMM3auuu reome-
TPVUM MOCTPOEHUA MOKPbITUA, MoayYeHbl 3dhdeK-
TuBHble PMM koBpoBoro Tuna Becom 400-600
r/M2. laHHble MaTepuanbl 3G HeKTUBHBI B LUIMPOKOM
AvanasoHe yactoT (puc. 1). P[IM «TepHOBHUK-T»
(puic. 2) oTnmyaetcA oT 6a30BbIX MOAMGUKALMIA NO-
HUXXEHHOW roproyecTbio.
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1. KoadduruneHTbl oTpaxkeHns B AnanasoHe
yactot f=1..23 'y ot PMM Tnna «TepHOBHUK»
(Ha MeTannuyecKom nnacTuHe)

Reflection Factors for f = 1:23 GHz from Ter-
novnik Radar Absorbent Material (on Metal Base)

Ha ocHoBe Takux pe3ncTUBHbIX 06BEMHbIX MaTe-
pvanoB ¢ pas’NnYHbIMKU CBOMNCTBaMU NpoBoAsALLein
tba3bl 1, cnefoBaTesibHO, 3NEKTPONPOBOAHOCTU 1
3ppeKTUBHOI ANINEKTPUYECKON NPOHULAeMOCTH
MOXHO MoJly4aTb ONTUMaJibHbIE MO PaANOTeXHUYe-
CKUM XapaKTepuCTMKaM MHOrOCMONHbIe W rpaau-
€HTHbIe KOHCTPYKLUW.

2. BHewHui Bug moayna «TepHOBHUK-TM
Ternovnik-TG Appearance

Wcnonb3osaHue PIM knacca «TepHOBHUK» — 3TO
9KOHOMUYHOE pelleHne Lenoro paga npobnem B
061acTu UCNbITaHUIA PajMOo3NeKTPOHHON annapa-
Typbl, obecneyeHUAa 31eKTPOMarHUTHON coBMe-
CTUMOCTU U T. M., T. K. TaKMe MaTepuansl o6nagaiot
BbICOKWUM COOTHOLLEHUEM «KayecTBO/LieHa.
Apyrum Tunom PIIM ABnAeTca wwmpokononoc-
Hbli  BbICOKO3((EKTUBHBIA NpodUNNPOBaHHbIN
MaTepuan knacca «Mox-I» (puc. 3), npousBoau-
MbIi Ha cneunanbHO OTOGpPaHHOW MOAUMEpHON
OCHOBE C NMpUMeHeHMeM HOBEMLWMX HaHOAWCNepC-
HbIX YrNepojHbIX HanonHuTenei. Matepuan Tna
«Mox» nsrotasnusaercs B Buae 610KOB 1 MaToB,
BKJIIOYAOLWNX YeTbIpéXrpaHHble NMpamMuabl ONTun-
Mu3upoBaHHoi (opMbl. O6Wasn BbicoTa Bapbupy-
etcA ot 70 go 500 MM. TunnyHble BeNNYNHBI KO3 (-
(ULMEHTOB OTPaXXeHUA NPU HOPMaJIbHOM NajeHnmn
HaxopATcA B HTepBane ot -25 po -50 Ab npu ann-
Hax BosiH oT 0,3 go 50 cM 1 3aBUCAT OT BbICOTbI Ma-
Tepuana. P[IM «Mox» MoXeT BbITb M3roToBNAEH BO
BNAro3alnwéHHOM n/Man TpyaHOroployeM ncnon-
HeHun.

3. BHewHwin Bua PINM «Mox-T»
Mokh-P Appearance

06nacTb NpUMeHeHUs: BbICOKO3hGhEKTUBHBIN WK-
poKOAMana3oHHbIN pasMoNornoLWaLL i MaTepuan
ANA NabopaTopHOro v NPOMbILLIEHHOTO NpUMeHe-
HuA. Pekomenayetca ana obopyaoBaHuA 6e3axo-
BbIX Kamep.

Bce wusgenua BbinyckaloTcA Mo TeXHUYECKUM
YCNOBUAM M MMEIT CepTUPUKATbI COOTBETCTBUA
M CaHUTapHO-3NUJEMNONOrMYeCKUNe 3aKI0YeHNA.
OpuruHanbHocTb pa3paboToOK MPeAnpUATUS NOA-
TBEPXAEHA MHOrOYUC/IEHHbIMU Nyb6anKaumamMn B
Hay4HbIX XypHanax, JoKaAaM/ Ha Hay4YHbIX KOH-
tepeHUMAX, NaTeHTaMU Ha N306peTeHNn .
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MBaH Jlykunua, NanuHa Hukonanyyk

CBEPXLWWU/POKOMNMONOCHbIE
HAHOCTPYKTYPNPOBAHHbIE
PAANONOMNOLAKLWME NOKPLITUA

OAO «HUWN «®epput-JomeH»

CaHkT-MeTepbypr, yn. LiseTouHas, 4. 25, Kopn. 3
Ten.: +7 (812) 676-29-39, +7 (911) 940-83-41 (m06.)

®akc: (812) 676-29-38

E-mail: niko@domen.ru, www.domen.ru

1. Bua nneHky amopdHOro ruAporeHM3npoBaHHOro yrnepoga c peppoMarHUTHbIMU HaHOYacTULLAMK Ha
rMBKoii NoJN0XKe N3 BbICOKOMOAYbHON apaMUAHON TKaHN

1. The form of amorphous hydrogenated carbon films with ferromagnetic nanoparticles applied on flexible
textile underlayers of high-modulus aramid fabric

Paguonornowatowme marepuansi (PMIM) npu-
MEHSAIOTCA 11 CHUXEHUSA PaAVOOKaLMOHHON
3aMeTHOCTV 06pa3sLioB BOOPYIKEHUS U Cheuu-
anbHOW TEXHUKU, pelueHus Npobnem 3neKTpo-
MarHuTHO/ COBMECTUMOCTU PaJNO3NEKTPOH-
HbIX YCTPOWICTB, 3aLUMTbI KOMMbIOTEPHBIX CUCTEM
06paboTku  MHGOPMALMM 0T  HeCaHKUMOHHU-
pOBaHHOrO A0CTYNa, a Takke 3aluTbl Grono-
TUYECKMX OGBEKTOB OT 3NIEKTPOMArHUTHOrO
u3nyyeHus. OCHOBHbIMU TPeBOBaHUAMM K Ma-
Tepuanam IBAAETCA WMPOKWIA AnanasoH pabo-
UMX YaCTOT, HU3KUI yAeNbHbI Bec U rabapu-
Tbl, YCTOMYMBOCTb K BO3AENCTBIIO OKPYXaloLLen
cpenbl 1 ap. Peanusaums 3tvx TpeGoBaHUii 8-
NAETCA aKTya/bHON W CNOXHOW NPUKNAAHOW
Hay4YHO-TEXHWUYECKOW 3apaveil. Pa3paboTaHa
TEXHOOMVA MOMYYEHUs PaAMONOrOLALLNX
MatepuanoB HOBOTO MOKONMEHUA Ha OCHOBe
TOHKUX MNEHOK aMOpHOro MMAPOreHn3npo-
BaHHOro yrnepoga ¢ eppomarHuTHbIMUA Ha-
HOYacTMLaMK, HAHECEHHbIX METOAOM MWOHHO-

MNa3MeHHOr0 MarHeTPOHHOro HarblleHns Ha
rMGKMe TKaHeBble NOAOKKW. HoBble matepua-
bl MO3BONIAIOT CO3AAaBaTh NETKME CBEPXLUMPO-
KOMOJOCHbIE PaAMONOIOoLLALME MNOKPbITUA
(PMM) € HA3KM YPOBHEM OTPAXEHWSA INEKTPO-
MarHuTHoro usnydeHusi (Mogynb Koadbuum-
€HTa OTPAXEHWA NEKTPOMArHUTHOW BOMHbI HEe
xye —12 Ab B CBEPXBbICOKOYACTOTHOM (0T 2 10
300 ITu), uHpaKpacHOM 1 ONTUYECKOM Aua-
Ma3oHax 4yacTor.

ToHKMe NNEHKM aMopdHOro yrnepoaa, coaep-
¥allme cBa3aHHblii Bogopog, (a-C:H) npeacrae-
NS0T coboii matepuan, onTUYecKue, 3NeKTpu-
UeCKMe U MeXaHW4ecKvie CBOWCTBA KOTOPOTro
MOXHO BapbMpOBaTh B LUMPOKWX Mpejenax B
npoLecce X NoyyeHus, YTo OTKPLIBAET 60/b-
LUMEe BO3MOXHOCTU NPUMEHEHUS STUX MNEHOK B
pa3nnyHbIX YCTPOICTBaX, PaboTaloLLmX B BUAK-
MOM 1 MH(paKpacHOM AnanasoHax.

OAO «HUW «®epput-LlomeH» B Te4eHWe pssa
NET NPOBOAUT UCCNEOBAaHWUA MO CO3L4aHUI0

HOBbIV OBOPOHHbIA 3AKA3 CTPATEFUW | 04 | ABIYCT *11

LUMPOKOMONOCHBIX PaAMONOrIOAILMX  Ma-
TepuanoB Ha OCHOBE MAEHOK amopcHOro ru-
AporeHusnpoBaHHoro yrnepoga (a-C:H) ¢ dhep-
POMarHUTHBIMM HaHOYaCTULAMU1, HAaHECEHHBIX
Ha TMOKYI0 MOAJIOKKY M3 BbICOKOMOAYbHOM
apamMUAHON TKaHM METOAOM PeaKTUBHOrO
MOHHO-NNa3MEeHHOTO MarHeTPOHHOrO Harblne-
HuA [1-5].

BBezeHve B NEHKY aMOphHOro rMApOreHnsu-
posaHHoro yriepoaa (a-C:H) heppomarHutHbIx
HaHOoYacTuL, NO3BONNO PACLUMPUTL ANANa3oH
MOT/OLLEHNA 3NEKTPOMArHUTHOTO M3Nly4eHus B
06/1aCTb CBEPXBbICOKMX YaCTOT.

BHelwuHWI BMA paavionorioLlaroLLero marepua-
na npepcrasneH Ha puc. 1.

B 3aBMCHMOCTM OT XMMMYECKOTO COCTaBa U KOH-
LeHTpauun eppomarHuTHbIX HaHoYacTuL B
nNéHKe amopdHOro  rMApOreHn3MpoBaHHo-
ro yrnepoja (a-C:H) 3HadyeHre BeNnYMHbI KOM-
NNEKCHOM AW3NEKTPUYECKON NPOHMULLAEMOCTU
(€*) Konebnetcs oT COTEH 10 HECKOBKMX ThICAY.
Takvie MNEHKM NO3BOAAIOT CO3/aBaTb MHOrO-
CNONHblE PaAnonornoLaioLme noKpbITUA, no-
rnolatnLLye  3NeKTPOMArHUTHoe  M3nydeHue
KaK B LWMpoKoii (ot CBY o onTuyeckoro Auana-
30Ha), TaK W B Y3KOW Nosioce 4actor (YacTotHo-
CENEKTUBHbIE MOKPbITHSA).

Ha puc. 2 npuBeseHa 4acTotHas 3aBUCMMOCTb
mogyna  koacdduumeHta otpaxeHus (MKO)
06parHoi 3MeKTpoMarHuTHoi BonHbl B CBY-
Anana3oHe 3KcnepumeHTanbHoro obpasua Prin
reometpuyeckvmu pasmepamu 500500 mm.
Bec 1 m? nokpbItua coctasnset 1,8 Kr.

PIM Ha ocHoBe HAHOCTPYKTYPUPOBAHHbIX Nné-
HOK AIBNAIOTCA NEePCMNEKTUBHBIM CPEACTBOM CHU-
EHUs PafMONOKALMOHHOW 3aMeTHOCTU 06b-
€KTOB BOEHHOW TexHUKKM (TexHonorus Stealth),
3hheKTVBHBI NpU peLLeHnn Npobnemsl ycTpa-
HEHWUS eCTeCTBEHHbIX W WCKYCCTBEHHBIX MOMEX
npu paboTe paaMo3neKTPOHHBIX yCTPOIACTB. Mpu
COBpPEMEHHOM Pa3BUTUM 1 IKCMNyaTaLum pagu-
oTexHuyeckux CBY-cuctem (BbIToBas TexHMKa 1
annapartypa, cotoBas TenedoHWA, KOMMbioTe-
pbl U T. A.) TPYAHO NEPEOLEeHUTb BO3MOXHOCTb
npUMeHeHWs pa3paboTaHHbIX paavonoroLla-
IOLMX MATepuanoB AnA 3aliuTbl YenoBeKa OT
3N1EKTPOMArHUTHOTO M3YYeHUs.

OcHoBHbIMK npeumyliectBamm P, paspabo-
TaHHbIXx OAO «HUW «®epput-[lomeH», B cpas-
HEHWUM C NPeCTaBeHHbIMI Ha PbIHKE TPAAULM-
OHHbIMM MaTepuanamu ABAAIOTCA:

® UIMPOKMI Amanas3oH 4actot or 2 [Ty go
750 Try (CBY ot 2 go 300 [Ty, onTuyeckuin u
MHPaKpacHbIi), nepekpbiBaemblid ofHUM P
C paBHOMEPHO BbICOKMM YPOBHEM MOTNOLEHNA
He meHee 12-15 ab;

® manas npvBefeHHas yaenbHas macca — He
6onee 2,0 Kr/m%;

® BbICOKaA MexaHWU4yecKas NPoYHOCTb 1 TepMo-
cTonKocTb (8o +200 °C);

© YCTONYMBOCTb K KIMMATUYECKUM BO3LEHCTBM-
AM U arpeccUBHBIM Cpefiam;



® TEXHONOMMYHOCTb M3rotoseHua PrM:

— 3KOMOTNYECKU YMCTas W 6e30TX0AHas TEXHO-
norusa noayyeHus;

— HU3KME PecypCoEMKOCTb U 3HepronoTpebe-
HWe TEXHONOTUW NONYYEHNS;

® TeXHONOrMYHOCTb HaHeceHus PIIM Ha 3awm-
LLIAEMbIN OO BEKT.

PN nerko coBMeCTMMbl CO CNOMXHbIMK dop-
Mamu 3alUmLLaemMbix OGLEKTOB, @ TaKKe MOryT
6ObITb MCNO/b30BaHbI B KAYECTBE KOHCTPYKLIMOH-
HOro marepuana.

PaspabotaHHbie P npownu wcnbitaHus B
HTL, kopabnectpoerus OIYM LHUN um. Kpbi-
nosa, PrHANL, P36 03C3 MO P®, HIL, P3B
BM® 24 UHWN MO P®, OAO «HUW Mpubo-
poctpoeHna um. Tuxommposa» v B VHCTUTY-

Ivan Lukitsa, Galina Nikolaichuk

Radio absorbing materials (RAM) are used for radar
signature reduction of weaponry models and special
purpose equipment, for the aims of electromagnetic com-
patibility of electronic devices, for the security of comput-
er systems for data management, for the electromagnetic
shielding for biological objects. Essential materials re-
quirements are broad band of operation frequencies, low
specific weight, small dimensions, environmental stabili-
ty, efc. The fulfilling the requirements are an urgent and
complex issue of applied science and technology. A new
manufacturing method was developed to produce the
next generation of RAMs on the basis of thin amorphous
hydrogenated carbon films with ferromagnetic nanopar-
ticles. The films are deposited on flexible textile underlay-
ers using the method ion-plasma magnetron deposition.
New materials allow to create light ultra-wideband anti-
radar coatings with low reflection of electromagnetic ra-
diation (modulus of electromagnetic reflection coefficient
is better than -12 dB within the microwave (2-300 GHz),
infrared and visible regions of electromagnetic spectrum.
Thin amorphous carbon films, containing bonded hydro-
gen (a-C:H) are the materials which optical, electrical and
mechanical characteristics can be varied considerably
during its production. Due to this fact, the films can be
used in the different types of devices performed in the vis-
ible and infrared ranges of spectrum.

For several years Ferrite Domen Research Institute (Fer-
rit Domen Co.) has been researching a possibility fo create
wideband RAMs on the basis of amorphous hydrogenat-
ed carbon films (a-C:H) with ferromagnetic nanoparticles
deposited on flexible textile underlayers of high modulus
aramid fabric using the method of ion-plasma magnetron
deposition.

The insertion of ferromagnetic nanoparticles into amor-
phous hydrogenated carbon (a-C:H) films allow fo extend
the spectrum of electromagnetic radiation absorption up
to the microwave region. The view of RAM is presented
on the Figure 1. Depending on chemical composition of
amorphous hydrogenated carbon films (a-C:H) with fer-
romagnetic nanoparticles the complex dielectric con-
stant (¢*) can vary from hundreds fo thousands arbitrary
units.

Such films allow fo create ultra-wideband anti-radar coat-
ings with high absorption of electromagnetic radiation
(modulus of electromagnetic reflection coefficient is bet-
ter than -12 dB within the microwave (2-300 GHz), visible
and infrared regions of electromagnetic spectrum. The
frequency dependence of the modulus of opposite elec-
tromagnetic reflection coefficient in the microwave re-
gion for experimental model of anti-radar coating (size
500x500 mm, weight 1.8 kg/m2) is shown on the Figure
2. The experimental models of anti-radar coatings based
on nanofilms with equally high absorption and extreme-

Te 06uweit dusunkm um. Mpoxoposa PAH. Mony-
YeHbl MPOTOKObI UCMbITAHUI W 3aK/I0YEHNA O
NEepCNeKTMBHOCTU W aKTyanbHOCTW pa3pabarbi-
BaeMbIX MaTep1anos A1 BOEHHOTO U rpaxaaH-
CKOro NpYMeHeHw.

OAO «HUWN «Pepput-[lomeH» pacnonaraer
NPOMBILLNEHHBIM TEXHONOTMYECKUM 0B0pyLo-
BaHMWeM: [Be YCTaHOBKW WOHHO-NNa3MeHHOro
MarHeTpoOHHOrO  HamnblieHUss KOHBENEepHOro
Tmna mogenu ZV-1200 dupmbl Leybold Heraeus
1 COBPEMEHHbIM U3MepUTENbHbIM 060pya0Ba-
Huem.

B HacToAwWwmM momeHT VIHCTUTYT NnpoBoauT nog-
rOTOBKY /IMHUM OMbITHOrO NPOU3BOACTBA NOTIO-
LWaloLLMX MaTepuanoB Ha TKAaHEeBOW OCHOBe B
o6béme ao 1000 M2 B rog,.

ENTERPRISES

JINTEPATYPA

1. NateHT «Pagnonornowatlyee NoKpbITUE»
N2 84161 01 24.12.2008 .

2. NateHt N22363714 «3neKTpomarHutHoe
nornouiatoLiee nokpoitne» or 19.09.2007r.
3. MarteHt N22010110357/06(014571) ot
18.03.2010r. «Pagronornowatolee yctpon-
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ULTRA-WIDEBAND ANTI-RADAR NANOCOATINGS
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2.TpaduK yacToTHOM 3aBUCUMOCTY MOAYNA Ko3bdurumeHTa oTpaxeHus (B Ab) ans

o6pa3La paanonornowatoLLero NoKpbITUA B AnanasoHe yactot ot 1 go 37,5 'y npu aByX
B3aMMoNepneHAVKYNAPHbIX NOAAPU3ALMAX NaAatoLWeN 31eKTPOMarHUTHON BOJHbI

2.The frequency dependence of the modulus of electromagnetic reflection coefficient with two mutually
perpendicular impinging EM-wave polarization used in an experimental anti-radar coating within the

frequency range 1-37.5 GHz

ly high bandwidth nave no analogous among the domes-
tic products, and provide the solutions for radar invisibil-
ity within the frequency range from microwave frequency
range from microwave region to visible one.

In comparison with traditional materials available on
the market the anti-radar coatings designed by Ferrite
Domen Co have some essential advantages:

- Wide frequency range from 2 GHz to 750 THz (micro-
wave region from 2 GHz to 300 GHz, visible and infrared
regions) is covered by the same anti-radar coating with
equally high absorption (12 -15dB);

- Small reduced specific mass - 2.0 kg/m2;

- High mechanical strength and heat resistance (up to
2000C temperature);

- Resistance to climatic factors and aggressive environ-
ments;

- Produceability of anti-radar coatings;

- Ecological compatibility and non-waste technology;

- Resource-intensive fechnology with small consumption
of energy;

-Effectiveness of application of anti-radar coatings to the
objects to be protected.

The anti-radar coatings are compatible with irregular
shapes of protected objects and may be used as structur-
al material.

The developed anti-radar coatings were tested by Krylov
Scientific and Technical Center of Shipbuilding, Russian
Federal State Scientific and Research Testing Center for
Electronic Warfare and Signature Reduction Measures,
Scientific and Technical Center of Navy Electronic War-
fare Systems, Central Scientific and Research Institute
of RF Ministry of Defense, Tikhomirov Scientific and Re-
search Institute of Machine Industry and by Prokhorov In-
stitute of General Physics of Russian Academy of Scienc-
es. The product has test reports and experts’ conclusions
about availability and urgency of developed products for
military and civil applications.

Ferrite Domen Co. possesses two conveyor type industri-
al apparatus (ZV-1200 type by Leybold-Heraeus) for ion-
plasma magnetron deposition and up-to-date measure-
ment equipment.

Currently the Institute preparing the start-up line for
the production of absorber materials on the fextile basis
(1000 m2 annually).
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JHEPTOCBEPEXEHUE

ENTERPRISES

B MNPON3BOACTBE CHATOITO BO34YXA

Ha npeAnpUATUAX MALNHOCTPOEHUA 3Hepre-
TUYecKue 3aTpaTbl Ha NPOU3BOACTBO CXKaTo-
ro Bo3gyxa coctaBnaoT 20-40 % oT o6wmx 3Hep-
rozatpart. [lpumeHeHne dur3nyeckn u MopanbHO
ycTapeBLINX NHeBMOCUCTeM Be4&éT 3a coboir cy-
LecTBeHHble noTepu. YTo6bl CHU3WUTL 3Hepromno-
TpebneHve npu Npou3BOACTBE CXKATOro BO3AY-
Xa, CTaHOBMTCA HEOOX0AMMbIM cAenaTh BblOOp He
ToNbKO Hanbonee 3HeproaddeKTUBHbLIX KOMNpec-
COpHbIX YCTAaHOBOK, HO 1 NMPaBWbHO NOCTPOUTL
BeCb KOMMIEKC CUCTeMbl CHabXeHUA CxKaTbiM BO3-
AYXOM, BK/IlOYas 3/1eMeHTbl MOArOTOBKU, OTBOZ 1
yTUAN3aLMIo KOHAEHCAaTa, @ TaKXe 1CnoNb30BaTh
onTUMainbHble anropuTMbl yNpasiaeHUs Komnpec-
COPHbIMY YCTaHOBKaMU.

YenabuHCKNUA KoMmnpeccopHblt 3aBog (YK3)
npeanaraeT MojiHbIA CNEKTP YCAyr No MoAepHu-
3aUuUM cuUCTeMbl NMHEBMOCHaBXeHWA, onTUManb-
Homy noaGopy 06opyAOBaHWNA B 3aBUCMMOCTU OT
TEXHOIOrMYECKOro npoLecca KOHKPeTHOro npea-
npuaTuA. lMepBbIM WaroM ABNAETCA KOMMeKc-
Hoe obcnejoBaHWe CUCTEMbl MOAAYM CXKaTo-
ro BO3AyXxa Ha npeanpuaTMU - nHeBMoayauT. Ero
MTOroM cTaHoOBUTCA pa3paboTka peKoMeHAauLWii
no onNTMMM3auun NHEBMOCUCTEMbI, 3aTeM paspa-
6aTbiBaeTCA UHAMBUAYaNbHbIM NPOEKT Ha OCHOBE
06BbEMHO-NNAHVPOBOYHBIX PELIEHUN U TeXHUKO-
IKOHOMUWYeCcKoro aHanusa. 3aBoj MMeeT OMbIT
OCYLWeCTBNEHNA TaKUX KPYMHbIX MPOEKTOB, Kak
KOMMNeKcHan noctaBka obopyaosaHua ana OAO
«YpantpaHcmaw», OAO «Yeneukuin MexaHuye-
CKWUI1 3aBOA» 1 Ap.

BTtopbiM Haubonee 3HauuMbiM akTopoM nocne
noa6opa obopyAoBaHWA ABNAeTCA ynpaBieHue
CUCTEMOI CHabXeHWsA cKaTbiM Bo3ayxom. Hanu-
4ne BbICOKOI(P(HEKTUBHbIX MalIWH He Aa8T NOAHON
rapaHTUu B AOCTMXKEHUN MAaKCUMasbHOIO 3KOHO-
Muyeckoro s dekTa. Mo3TOMy BaXHO NpaBUIbHO
opraHusoBaTb ynpaBneHue paboToil Bceil cucTe-
Mbl CHaBXeHUA CKaTbIM BO34YXOM.

CoBpeMeHHble TeXHONOrUK MO3BONIAT MOAHO-
CTbl0 aBTOMaTU3MPOBaTb MpoLecchl ynpaBieHns
KoMnpeccopHbiMK cucteMamu. CyuiecTBeHHoe co-
KpalleHue 3aTpaT NpeAnpuUATUA rapaHTUpyeT mc-
nonb3oBaHuecuctemblynpaBnenna METACENTRE,
KOTOpylo NpeAnaraeT CBOMM 3aKasumkam Yens-
GVMHCKWI KOMNpeccopHbIil 3aBoj. 3TU KOHTpPO-
nepbl 6eNbrMNCKOro Npou3BoOACTBa CreLunanbHo
paspaboTaHbl ANA ynpaBfAeHWA rpynnamuv KoM-
NpeccopHbIX YCTAHOBOK — A0 24 eAMHWL, BKIOYN-
TeNbHO. 3a CYET MHTeNNeKTyaNbHbIX aNropuTMoB
ynpasnenua METACENTRE o6ecneunBaet nogavy
HeoBX0AMMOro KoMyecTBa c)xaToro Bo3ayxa Ge3
notepb, NP MUHUMaNbHO BO3MOXHbIX 3Heprosa-
TpaTax.

CranaapTHan KOMNPCCCOPHIA CTAHUMA
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JKOHOMUA NEKTPOIHEPrUM NPU NCNONb30BAHUN
cuctembl METACENTRE pocturaetcs no cneayto-
MM OCHOBHbIM HampaBieHUAM:

- COOTBETCTBME MPOU3BOAUTENLHOCTU KOMMpec-
COpPHOW CTaHLMW 1 MOTPeBNeHNA IHEPrUN TeKylLLe-
My noTpebaeHuio CKaToro BO3AYXa;

- MUHMMU3aAUMA aMNINTYAbl KoneGaHuA aaBne-
HWA, CHUXKEHWE BeNYMHbI CPeiHero AaBeHus;

- ajanTuWBHOEe perynvpoBaHuWe - ¢uKcauusa no-
Tepb npu nepekntodeHun («Myck»/«Cton»), pery-
nupoBaHun (notepu xonoctoro xoaa u YM) n ns-
MeHeHWMn aasneHuns (npeysennyenme Tpebyemoro
faBneHns), oNTUMU3aLUUA 3TUX COCTABAAOWMX,
KOOpAVHaumMs paboTbl KOMNPeccopos.;

- npeAoTBpalleHmne yTeyeK BO BpeMA NepepbiBOB.
TpaAuuMOHHanA KacKajHasa cxema ynpaBneHus
BbI3bIBaeT yBe/ANYeHMe Auana3oHa Mexay 3Ha-
YeHUAMU [aBNEHUI HAarpy3KU U pPasrpy3Ku KOM-
npeccopHbiX ycTaHoBOK (AP), uto B nUTore npwu-
BOAMT K MOBbIWEHWNIO AMana3oHa AaBieHud, Ha
KOTOpOe NpuUXoAMTCA NeperpyxaTb ceTb. YBenu-
4yeHue paboyero AaBneHuns B nHeBMoceTH Ha 1 6ap
(krc/cm?) Bbi3biBaeT AOMONHUTENbHbIE 3aTpaThl
aneKTposHeprum fo 7 %. Mpu opraHnsaumm KoH-
TponA U ynpaBneHus paboToit rpynnbl KoMnpec-
coB cuctemont METACENTRE npoucxoant cokpa-
eHne BeANYMHbI AP.

B npoekTe MoaepHU3auMu NHeBMOCUCTEMbI ANA
YeneuKkoro mMexaHuWYyecKoro 3aBoja TaKxe WC-
nofb30BaNnCh CUCTEMbI AUCTAHLMOHHOMO yNpas-
neHna METACENTRE DCO u SX. METACENTRE SX
MMeeT yCOBEpLEeHCTBOBAHHYIO MporpamMMmy 3Ko-
HOMWW 3N1eKTPOIHEPrum, KoTopan No3BonaeT emy
pasnuyaTb KOMMPEeccopbl C MOCTOAHHOW U pery-
NUpYyeMOii CKOPOCTbiO BpalleHUA ABuratens, a

TaKXe UX MOLHOCTb U, COOTBETCTBEHHO, peryiu-
poBaTh MOLHOCTb CUCTEMBI.

Mpu NpoeKTUpoBaHNM HOBOW UK MOAEPHU3ALUN
CylecTByiolWen CUCTeMbl CHaGXeHUsA CXKaTbiM
BO3/lyXOM cleAyeT MpuUAepXuBaTbCcA npasuna:
BbIGMpaeM KoMnpeccopbl U CTPOUM MHEBMOCETb —
OJ\MH pa3, a IKCnayaTUpyeM - exepHeBHo!

Bonee noapo6Hyto nHdpopmaunto o paspaboraH-
HbiX Ha YK3 sddexkTuBHbIX cxemax ynpasne-
HWA MPOU3BOACTBOM CXKATOrO0 BO3AYyXa MOXHO
nofyYnTb B TEXHWYECKOM OTAeNe no TenedoHy
+ 7 (351) 775-10-20 nnun no 3neKTPOHHOW nouTe
proekt@chkz.ru.

Pacuér Ha npumepe OAO «YpantpaHc-
matl», rae paboraer cuctema U3 7 KoMm-
MPEecCcopHbIX  YCTAHOBOK  NPOW3BOS-
ctBa YK3  [3H-250lLM  mouiHoCTbIO
no 250 KBT, 3KOHOMWA 3nEKTPO3HEpPrun
coctaBuT 250 KBT x 7 x 0,07 = 122,5 KBT.u.
Mpwu 70 % 3arpy3ke KOMNPECCOPHOM CTaH-
LMW B TEYEHME CYTOK MOXET ObITb CIKO-
HOMJ/IEeHO 10 2058 KBT-4 1an 125000 py6-
newi B MecsLl.

3A0 «YensbrHCKMIA KOMNPECCOPHBIA 3aBOAY»
454085, Poccus, YensabuHck,

np. lleHunHa, a. 2-6, a/s 8814

Ten.: +7 (351) 775-10-20

E-mail: sales@chkz.ru, www.chkzru

HomMnpeCCopHan CTAHUWA ¢

IHEPTOCHE PErarLUHMH CHETEMBMH

T

Jarpa s il ANSTROS RO

for S LT S T

ST N A P TR

ZATOATI 1 PRI T

I

B e

LRy TR

LR T

Mpoaykuna ceptuduumposaHa
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COBPEMEHHOE OEOPYJOBAHMWE OT BEAYLUMX KOMMAHWA!
ADVANCED TECHNOLOGIES FROM ADVANCED COMPANIES!

CTAHKOCTPOEHMUE

Mpwn nogpnepxke MTIMN www.stankoexpo.com

@ MEXAYHAPOOHAA CMNEUWAIIM3NPOBAHHASA BLICTABKA

18-21 Ol{Tﬂﬁpﬂ, 2011 , Mockea, MBL Kpokyc Jkcno

MetannoobpabatkiBalowme CTaHKK, MHCTPYMEHT, KOMNNEKTYIOLWE N3AENus,
NOALWMNHUKK, NUTEeHHOe NpPou3BOACTBO, obpaboTka NUCTOBOrO Metanna,
poboToTexHuka, oDopyaoBaHMe ANA CBapkM MeTannoe M nnacTMace,
INEKTPOTEXHMKA, U3MepUTeNbHLIe NPUOOPLI, HAHOTEXHONOTUM, KOHCANTHHT.

CoBpemMeHHOe 060pyaoBaHMe OT BeAYLMX KOMNaHUK!

GALIKA AG ° CFTechnologies®
Y T
KDOMNAHHA

BEPHOE PELLEHUE ANA BALUEIO BU3HECAI
THE RIGT SOLUTION FOR YOUR SUCCESSFUL BUSSINESS!

Crankoctpoenue - 2011 - YCNEX TAPAHTUPOEBAH!

v BbiroflHble KOHTPAaKThI
v’ YBenuyeHne ob6Lema npogax
v PeanbHble nokynatenu

OpranvzaTop: 000 Right Solution
+7 (495) 945 51 70 +7.(495) 945 50 19 R“)

info@stankoexpo.com



NEPCNEKTUBbI BHEAPEHUA
NA3EPHO-4YIOBOW
CBAPKU B OTEYECTBEHHYIO
NMPOMbILWJIEHHOCTb

B coBpemMeHHOW Poccumn cToAT 3apjaun
MOAEPHU3aLMN 1 AalbHeNLero pa3su-
TWA KNKOYEBbIX OTPACNEN NPOMBILLNEHHOCTN —
aBMaCTPOEHUA, CYAOCTPOEHUs, TpyGonpo-
BOZHOrO TpaHcnopTa, Yto Tpebyer co3aaHus
06opyfoBaHUsA U TexHonorui, obecneymea-
IOLMX CBapKy MeTanioB 60NbLUMX TOMLUMH C
MUHMMaNbHLIMU CBapOYHbIMK Aedopmauu-
AMUW, BbICOKUM KayecTBOM (GOpMMUPOBaHUSA
CBapHOro WBa 1 obecneyeHnem Tpebyembix
MeXaHUYeCKNX CBOMCTB COEAMHEHMA.
B 3701 06nacTu CBapKU KiloYeBbIMU BOMPO-
camu sBnstoTcs obecnedeHne Kavecrsa (oT-
CYyTCTBME  MOPUCTOCTH, PABHOMPOYHOCT)
CBapHbIX COEAMHEHWI HOBbIX MaTtepuanos,
noBblweHne 3PPEKTUBHOCTA U NPOU3BOAN-
TeNbHOCTU NpoLecca cBapku. YpessblyanHo
nepcneKkTMBHA ANA PeLeHWNA nepeyncieH-
HbIX 3a/1a4 TEXHONOIMA rMOPUAHOI NasepHo-
[yroBOW CBapKW, KOrAa CBapHoe coefunHe-
Hue dopmupyetcs npu OAHOBPEMEHHOM
BO3/eNCTBMM N1a3epHOTo Niyya 1 3neKkTpuye-
cKon pyru. MNpouecc nazepHo-ayroBoi cBap-
KV XapaKTepu3yeTcs 3HauuTensHo Gonee Bbl-
COKOM CTabUNbHOCTBIO CBAPOYHOW BaHHbI W
6onee Bbicokmum KIMJ no cpaBHeHuMto ¢ gyro-
BO CBApKOM, 3HAUUTeNbHO Gonee MArKUM
TEPMUYECKMM LUKIOM U CYLLECTBEHHBIM CHU-
eHnem TpeboBaHuWii K 3a30pam ¥ TOYHOCTU
cBOPKM N0 CPABHEHWMIO C Na3epHOi CBAPKOA.

JlazepHO-AyroBO TEXHOIOMMYECKNIA KOMNEeKC
Laser-arc system

C 3ton uenbio cotpyaHuKamu WHcTn-
TyTa Na3epHbiX U CBAPOYHbIX TEXHOJNO-
rmin (MInCT) Ha 6ase BONOKOHHOro na-
3epa JIC-15 (MaKcumanbHas MOLHOCTb
usnyyeuns 15 KBT) M MCTOYHMKA ToKa
BAY-1500 DC 6bin co3paH nasepHo-

ENTERPRISES

JTHI

HHCTHTYT NazepHmX
W CBAPOUHBE TEXHOROrHA

195251, CaHkT-Metepbypr,
yn. MonutexHnyeckas, a. 29
Ten.: +7 (812) 552-98-43
E-mail: ilist@ltc.ru
www.ilwt-stu.ru

AYroBOW TEXHONOTMYECKUN  KOMMeKC
(1ATK). Ha NATK B na6opatopun WUAnCT
paspaboTaHbl TeXHoNornn nasepHo-
AYroBON CBApPKW pPas3inyYHbIX METannoB W
CnnaBoB GOMbIWIMX TOMWMWH: CBapKa CTbl-
KOBbIX, YIMOBbIX W TaBPOBbIX COeAMHe-
HUM ctanu 09M2PBH0 TonwMHOM 15 MM
peanu3oBaHa 3a OAMH NPOXOA CO CKO-
pocTblo A0 3 M/MUWH; CBapKa ajlMUHUeE-
BbIX CMiaBoB cepun 5000 (AMr3, AMr6)
ToNWMUHON A0 10 MM — CO CKOPOCTbIO
40 6 M/MUH. Takke pa3paboTaHbl TEXHONO-
TN BBYX- U TPEXTIPOXOAHOM CBAPKM cTaneii
TONWMUHOM 70 30 MMm.

B HacToslee Bpems BefyTcs MccnenoBa-
HMA no paspaboTKe TexHoNOrMWM nasep-
HO-AYroBOW CBApPKW METANN0B TONLMHON
[0 65 mm.

BHeapeHue TeXHONOrUiA NasepHo-AyroBoii
CBAPKW B OTEYECTBEHHYIO MPOMbILLIIEHHOCTb
MO3BONUT B HECKOJIbKO Pa3 MOBbICUTb NPO-
M3BOANTENIbHOCTb TpyAa 3a CYET MOBbIle-
HUS CKOPOCTW Mpolecca U ycTpaHeHus oT-
AENbHbIX TEXHONOrMYecKUx onepauuii, a
TaKKe CHU3UTb Ce6ecToMMOCTb NPOAYKLUN.
Kpome Toro, nasepHo-ayroBas cBapka no-
3BO/IAIET CBAPMBATb BbICOKOMPOYHbIE CTaNM
33 CYET MCNONb30BAHWA AOMNOSHUTENbHO-
ro nerMpoBaHus MeTanna LUBa W3 INEKTPO-
AHOW NPOBOJIOKM.

PROSPECTS OF LASER-ARC WELDING
IN DOMESTIC INDUSTRY

Modern Russia faces challenges in modernisation
and further development of key industries such as
aerospace, shipbuilding and pipeline transport. These
industries require the creation of equipment and tech-
nology that can be used for welding metals of large
thickness with a minimum of welding deformation, and
can be used for making high quality welds and ensur-
ing the required mechanical properties of joints.

The main issues in this field are high quality (no po-
rosity, uniform strength) of the welded joints of new
materials and improved efficiency and productiv-
ity of the welding process as a whole. Hybrid laser-
arc welding technology is seen as being an extreme-
ly promising solution fo these problems. It involves
the formation of a weld using a laser beam and elec-

tric arc. Laser-arc welding gives a weld pool of much
higher stability, has a higher efficiency rate com-
pared to arc welding, has a much milder thermal
cycle and the requirements for clearance and preci-
sion assembly are significantly less, in comparison
with laser welding.

To this end, the Institute of Laser and Welding Tech-
nologies (ILiST) created the laser-arc system on the
basis of the LS-15 fiber laser (maximum power of 15
kW) and TAL-1500 DC power supply.

Using the laser-arc system the ILiST laboratory devel-
oped some technologies for the laser-arc welding of
various metals and alloys of large thickness. For ex-
ample: ends, corners and T-joints made out of 09G2F-
BYU 15 mm steel can be welded in single passes at
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speeds of up to 3 m/min and aluminum alloy 5000
(AMg3, AMg6) 10 mm thick can be welded at speeds
of up to 6 m/min. They also developed technologies
allowing for the welding in two and three passes of
steel up to 30 mm.

At present, research is underway to develop a fech-
nology for laser-arc welding that can be used on
metal 65 mm thick.

The introduction of laser-arc welding to the domestic
industry will increase productivity by several times
by improving the speed of the welding process and
eliminating individual operations as well as by reduc-
ing production costs. In addition, laser-arc welding al-
lows for the welding of high strength steels by using
an additional alloying of metal using electrode wire.
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Bnaanmup MoHomapes, reHepanbHbiii aupektop 3A0 «[TpoMxMMNepMbY», KaHA. XUM. HayK

WHHOBALUW B CNELMANIBHON XUMUU

3aKpbiToe aKLMoHepHoe 061ecTBO «[IpOMXMMNEPMb» CO3aHO
B 1991 roay. OCHOBHOW AeATeNbHOCTbIO NPEANPUATUA ABNSETCS
pa3paboTKa 1 BHepeHMe TEXHONOMI B MPOM3BOACTBO XMMU-
YeCKOW NPOAYKLMM AN MHOTVX OTPACNein NPOMbILLEHHOCTH,
BKNt0Yas 0O0POHHYI0, aTOMHYIO M aBUAKOCMUYECKYIO.

ImJcom (

MpeanpuaTMe vMeeT NPOM3BOACTBEHHbIE MioLa-
AN C TEXHONOMMYECKUMU YCTAHOBKAMU Mo Npoms-
BOACTBY OPraHU4YeCKUX W HeOpraHu4yeckux npo-
AyKTOB. Ha mpousBoacTee paboTaloT TeXHUYEeCcKu
OCHalWEHHasA aHanuTuyeckas nabopatopua u na-
GopaTopus cuHTe3a ANA MPOBEAEHUA HayuyHo-
nccnepoBatenbckux pabot. ObnagaHue onpepe-
NEHHbIM  HAy4YHO-TEXHWYECKUM MOTEHUManoM u
onbITOM pa3paboTKW NO3BOAAET NPeANpUATUIO Bbl-
nycKaTb NPOAYKLMIO, HE YCTYNaloLyo NpoayKumn
3apyGeXxHbIX GUPM 1 N0 CBOVMM KayecTBEHHbIM Xa-
PaKTepUCTMKAM MaKCUManbHO MPUBAVKEHHYIO K

Vladimir Ponomarev, PhD (Chemistry)
Director General of Promkhimperm

Promkhimperm (Perm Industrial Chemistry Compa-
ny) was founded in 1991. The major activity of the
company is development and implementation of tech-
nologies in the manufacturing of chemical products for
many industries including defence, nuclear and aero-
space industries. The company has working areas with
process installation to produce organic and inorgan-
ic products. Also, there is a technically equipped ana-
lytical laboratory and a synthesis laboratory scientif-
ic research experiments and testing. The company has
scientific and technological potential, as well as devel-
opment experience, fo manufacture products that are
similar fo products manufactured by international com-
panies, and that meet the requirements of Russian com-
panies. The company manufactures over forty different
products. During all these years, the company has occu-
pied a stable position at the chemical products market
in Russia, and the countries of the former USSR. Also,
the company exports its products to Poland, Germany,
Belorussia, Ukraine, Moldova, and Kazakhstan.

The company's major clients include leading Russian
companies: Mayak Production Centre, Krasmash, Ural-
vagonzavod, Sevmash Production Centre, Progress Cen-

Tpe6oBaHMAM poccuinckux npeanpusatuin. Homew-
KNaTypHbIA CMUCOK BbiMyCKaeMbIX HaMWU MPOAYK-
ToB BK/Ito4aeT Gonee 40 HaMeHOBaHMIA.

Bce 371 rosbl KOMNaHMA 3aHMMaeT ycToN4YMBOE NO-
JIOXXeHWe Ha XMMMYeCKOM pbiHKe Poccum 1 cTpaH
6nvxHero n aanbHero 3apy6exba, aKCnopTupyeT
cBoto npoaykuuio B Monbuwy, Nfepmanuio, benopyc-
cuio, YkpauHy, Mongasuto, KaszaxctaH. Motpebute-
NAMU NPOAYKLUW ABNAIOTCA BeAyLuMe NPeAnpuaTus
Poccun: ®rYM «M0 ,Mask“», OAO «Kpacmaw», OAO
«HMK ,Ypansaronsasog“», OAO «MO ,Cesmaw"»,
oryn «rHMPKL, ,,LLCKB-Mporpecc™», ®TYM «Kom-
6uHaT ,dnekTpoxumnpubop”», OAO «MaHOTOMBY.
OaHo n3 HanpaBneHun geatenbHoctn 3A0 «[pom-
XuUMnepMb» - pa3paboTka v BbIMYCK pacTBopuTe-
nei, 3aMeHnTeNe 030HOpa3pyLIaoLWMX BelecTB.
C 2006 ropa Hawe npeanpuATME BbiMycKaeT pac-
TBOpUTENU cepun «Xnaauc», KoTopble WCNOJb-
3yloTCA ANA 06e3KMPUBAHUA KUCIOPOAHOIO U
KpvioreHHoro o6opyaoBaHWA, M3jenunii cneuma-
WMHOCTPOEHUA, TPYO M3 LIBETHBIX U LLUPKOHUEBBIX
cnnasoB. B 2010 roay Hamu paspaboTaH pacTBopu-
Tenb «Xnaauc [1BX», KoTopblii ABNAETCA NPOJYKTOM
YHUBEpPCanbHOro NpUMeHeHNA.

PacTBoputenn «Xnaauc A BX»:

* AB/IAETCA a3€0TPONHOMN CMECbIO X1af0Ha ¢ Ao6GaB-
neHvieM obe3sxunpurBatoleit n Gpnermatusmpyowien
npucasok;

* UMeeT TeMnepaTypy kKuneuua +41 °C;

* OTHOCMTCA K TPYAHOrOPIOYMM KMAKOCTAM, He
MMeeT TeMnepaTypbl BOCMIaMeHEeHNA U BCMbIWKY;

* TeMnepaTypa caMmoBocnnameHenma +600 °C;

* KNlacc onacHocTU - 4;

ENTERPRISES

él’lFDHKHH

614113, Poccus, Nepmb,

yn. FanbnepuHa, 4. 6, a/sa 6231
E-mail: info@promchim.com
www.promchim.com

6 Galperina Str. POB 6231 Perm
Russia, 614113

E-mail: info@promchim.com
www.promchim.com

* UCMoNb3yeTcsA AN OYUCTKM M 00e3KMpuBaHus
KUCNOPOAHOrO N KpUoreHHoro o6opyaoBaHus, Me-
TaNANYecKUX NOBEepPXHOCTEeW, MAacTMacc U KoM-
NO3ULMOHHbIX MaTepuanoB, W3AeNnuit paxeTHO-
KOCMWYECKOW M aBNALMOHHOW TEXHUKN.
PactBoputens «Xnaauc [BX» conpoBoxpaaetcA
cnefyloLie TeXHUYECKON JOKYMeHTaunen:

* TexHuyeckue ycnosua Ne2412-039-50284764-2010;
+ CaHWTapHO-3MUAEMUONIOTNYECKoe 3aKJloyeHne
®IY Munuctepcrea 060poHbl PO;

* 3aKJ/Il04eHVe No pe3ynbTaTaM UCNbITaHWI pacTBo-
putena «Xnaauc BX» ana ob6esxumpusaHuna Kuc-
JIOPOAHOrO U KPUOTeHHOTo 060pyAOBaHNS;

+ 3aknoyeHne OAO «HUW ,Tepmec™ no pesynb-
TaTaM ucnbiTaHuin «Xnaguc [OBX» ans o6es-
XKUPUBAHUA U3JENNIA PaKeTHO-KOCMUYECKON Tex-
HUKWY;

« 3akntodeHne OAO «[lepMcKMit MOTOPHBIN 3aBOAY
no pesynbratam ucnbiTaHuin «Xnaauc ABX» ana
06e3)XnpnBaHNA N34eNnii aBUaLMOHHON TEXHUKH;
* 3aKioyeHue «McnbiTaTenbHO NoxapHoii nabo-
patopuu no MepmcKoMmy Kpato»;

- nacnopt Kadyectsa naboparopuu 3A0 «[lpomxmm-
nepmb».

Momumo pacteoputeneit, 3A0 «Mpomxumnepmb»
npou3BoAMT HaHoaucnepcHble (20-50 HM) 1 BbiCO-
KoumncTble (99,999 %) okenabl TUTaHA, ULMPKOHUA,
ratHusA, TaHTana, HMOBUA, a TaKXKe aNKoroNAThbI Co-
OTBETCTBYIOLMX METAJIOB.

Hanunuve BbicoKoKBanMpuUMpoBaHHbIX pa3paboT-
UYMKOB TEXHOJIOTUIA MO3BONAET eXXeroAHo paspaba-
TbiBaTb M CTaBUTb Ha NPOVN3BOACTBO HOBbIe BUAbI
NPOAYKLMM, BKIIOYAA CNeLXVMULO.

INNOVATIONS IN SPECIAL CHEMISTRY

tral Design Bureau, Electrokhimpribor Integrated Plant,
and Manotom. One of the activities of Promkhimperm
is development and manufacturing of solvents that can
substitute substances that are harmful to ozone. Since
2006, our company has been manufacturing Khladis se-
ries solvents that are used for degreasing oxygen and
cryogenic machinery, products of special mechanical en-
gineering, and pipes made from nonferrous alloys and
zirconium alloys. In 2010 we developed solvent Khladis
DVKh - a product with universal application.

Solven Khladis DVKh properties:

« Azeotropic mixture of freon with degreasing and re-
tarding additives

+ Boiling point of +41°C

+ Low ignitable substance that does not have ignition
temperature or flash point

« Self-ignition femperature of +600°C

+ Class of hazard - 4

+ Is used to clean and degrease oxygen and cryogen
machinery, metal surfaces, plastic and composite mate-
rials, and products of space and aviation technologies.

Solvent Khladis DVKh is provided with the following
technical documentation:

- Specifications No. 2412-039-50284764-2010

- Sanitary and epidemiologic conclusion of the Minis-
try of Defence of the Russian Federation

- Statement based on testing of solvent Khladis DVKh
for degreasing of oxygen and cryogen machinery

+ Statement of Germes Research Institution based
on the testing of Khladis DVKh for degreasing of the
products space technologies and machinery

- Statement of Perm Engine Company based on the
testing of Khladis DVKh for degreasing of the prod-
ucts of aviation technology

- Statement of the Firefighting Testing Laboratory,
Perm district

« Quality certificate of Promkhimperm

In addition to solvents, Promkhimperm manufac-
tures nano-dispersed (20-50 nm) dioxides and high
pure (99.999%) titanium dioxides, zirconium diox-
ides, tantalum dioxides, hafnium dioxides, niobium
dioxides, as well as alcoxides of the above-mentioned
metals.

Benefiting from highly-qualified staff, the company is
able to develop and implement new types of products
including special chemical products, every year.
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OAO «POCTOBCKNI ONTUKO-MEXAHMYECKWI 3ABO» —

BeaylLiee npeanpuatne Poccun
no pa3paboTKe 1 NPON3BOACTBY
ONTUKO-MeXaHUYeCKNX U ONTUKO-3/1EKTPOHHbIX
NPMOOPOB CreLnanbHOro 1 rpaXaaHCKOro HasHayeHus

TAHKOBbIV TEMIOBU3NOHHbIN _
NPULENbHO-HABNIIOATENbHbIN
KOMMJIEKC HABOAYMKA TH-4TN

TPN-4TP tank gunner’s thermal sighting
and observation system

HasHa4enue: HabniogeHve 3a nonem 6os,
obHapyxeHue 1 onosHaBaHue Lenei, obe-
cneyeHne BeAeHUsA NPULLENbHON CTPeNbObl B
COCTaBe CUCTEMbI YPaB/eHNs OTHEM MO He-
NOABVKHBIM U ABWKYLLUMCA LEeNsam uU3 TaH-
KOBOW NYLUKW U CNAPEHHOro C Hel nynemé-
Ta BCemMu TMnamu 6oenpunacos o6bekTa B
noboe Bpems CyTOK: AHEM, HOUbIO, B YC/O-
BUSAX YTPEHHUX U BEYEPHUX CYMEPEK.

KOMMNEKC NMHK-4C-01
PNK-4S-01 system with stabilizer

Ha3HaueHue: TaHKOBbIV NpULeNbHO-
HabnOAaTeNbHbIA  AHEBHO-HOYHO
KOMIM/IEKC KOMaHAMPa npeAHasHayeH
ana HabnwaeHus, noucka, obHapy-
JKEHUA 1 0MO3HaBaHUA Lienei Ha none
605, BeleHUa NpuULenbHoi CTpenbob
13 OCHOBHOW NYLUKW, 3€HUTHON yCTa-
HOBKM 1 CNapeHHOro nyneméra no Ha-
3eMHbIM LieNiAM.

NHB (BUHOK/b)
C NMEPEJAYENA U30BPAXKEHUA
B YC/IOBHbIX LBETAX
Night vision binoculars with dis-
playing of false-color representations

OcHOBHbIE JOCTONHCTBA:

- LiBeTHoe n3o6paxeHne, [OCTUIAETCA 33 CYET cre-
L1ManbHOrO CNEKTPO30HANbHOTO NPOCBETAAOLLEro no-

KPbITUs 06BEKTUBOB M MPUMEHEHWUA B KaXAOM M3 kaHanos JOlMos,

paboTanlmx B PasMYHbIX CreKTpabHbIX AvanasoHax. Hambosb-

WKt 3dEKT OT HOYHOrO LBETHOTO M306PANMEHNUS B NACTE/bHbIX

TOHAX MOJY4aETCs NPY HU3KUX YPOBHAX OCBELLEHHOCTH.

— CtrepeocKonuyeckunin 3 deKT LOCTUraeTcs 3a CYET UCMO/b30BaHUS

KNaccuyecKon GUHOKYNAPHOW CXeMbl KaHaNoB.

MAJIOTABAPUTHbBIE OYKWU HOYHOIO BUAEHUA
NMPUNETAIOLLEEFO NPO®UIA 1MH105M

1PN105m compact night vision goggles

Ha3HaueHue: HabnogeHe U OPUEHTH-
pOBaHWE Ha MECTHOCTU, BefieHne pas-
BEeKU, BOX/AEHNE aBTOOPOHETaHKOBOM
TEXHWKY, paboTa C JOKyMeHTamu, npo-
BeJleHNE MHXEHEPHbIX U PEMOHTHbIX
pa6ort, BefeHne cTpenbbbl HOYLIO B COCTa-
BE NPULLENbHbIX KOMMIEKCOB U3 BCEX BUAOB
opyxusa 6nmxHero 608 Ha ocHoBe nasep-
HbIX LleneyKasarenen.

TEMAOBU3WUOHHbIA NMPULLEJI CTPEJIKOBOIO OPYXKUA TN-1
TP-1 thermal sight for small arms

Ha3HaueHme: Anf yCTaHOBKM Ha CTPEIKOBOE OpYXWe, NPOM3BOACTBA
npuLenMBaHusa 1 cTpenbbbl B Nto60e Bpems CYTOK.

KOMBWUHWUPOBAHHbIN
YHUBEPCAJIbHbIN
NBYXKAHA/NIbHbIA AHEBHO-
HOYHOW 3EHUTHbBIN,

C JIA3EPHBIM KAHAJIOM
KOMMJIEKCA AUCTAHLIMOHHOTO
YMPABJIEHUA NOAPbIBA
CHAPA/10B NPULIEN TKH-4TA-02

TKN-4GA-02 combined multi-purpose
two-channel day-night antiaircraft
sight with laser channel of remote-
control destruct system

Ha3sHaueHue: HabnogeHve B 60EBbIX yC/10-
BUSX, NOUCK, 0GHapyeHue, ono3HaBaHue

1 obecneyeHve NpuLebHON CTpenbbbl K3
cnapeHHbix nynemétos KMBT (14,5 mm) 1 NKT(M) (7,62Mm) unu 13
cnapeHHbIx nywku 2A72 (30 mm) 1 nyneméra NMKT(M) (7,62 mm) no
Ha3eMHbIM ¥ BO3AYLIHLIM LEeNAM B JHEBHbIX Y HOYHbIX YCNOBUSX.
MpuLen no3BoNseT NPON3BOANTL aBTOMATUYECKUIA [UCTAHLMOHHBIN
noApbIB CHAPSAAOB NpU cTpenbbe u3 nylwku 2A72.

152150, Poccuiickas ®eaepauus, ApocnaBckas obnactb, r. PoctoB, CaBMHCKOe wWocce, A. 36.
Ten.: +7 (48536) 6-07-46, +7 (48536) 6-84-47, +7 (48536) 6-84-46, +7 (48536) 6-84-43, haKc: +7 (48536) 6-4221

Caut: www.romz.ru, E-mail: infom@romz.ru, marketing@romz.ru
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PERSON

Butanuii Jle6eaes, npeacesaTenb CEKLUN UCTOPUM aBMALUK U KOCMOHaBTUKM CaHKT-MeTepBypreckoro
oTaenenna HaunoHanbHOro KoMmTeTa No MCTopumn u punocodumn Haykm n TexHnkmn PAH

AVTITOM TATAPUHA

C nonérta 0. A. FarapuHa 4enoBeyecTBO OTCHUTbIBAET CBOIO fe-
TONUCb NONETOB B KOCcMoc. B 2011 roay anoxa nuaoTupyembix
KOCMWYECKUX NONETOB NepeBanuna Yepes nonyBeKoBoii pybex. Kak
CKa3an amepuKaHCKui actpoHasT Hun ApmcTpoHr: «OH Bcex Hac no-
3Ban B KOCMOC».

OfHaKo Ha 3ape KOCMWYeCKOW 3pbl OTBET Ha BOMPOC, KaK netatb B
KOCMOC — Ha 60PTY KOCMUYECKOI PaKeTbl MW Ha KPbIbAX KOCMUYe-
CKOro CaMoNéTa, bbil He CTONb 0YEBUAEH, KaK ceiyac. PakeTHas Tex-
HMKa TONbKO-TONLKO Aenana CBoW nepsble Waru, a NpuBbIYHbIE ANA
yenoBeKa Kpbiba yKe Gonee nosyBeka NoOAHUMANM ero BBbICh. M103-
TOMY KpblfiaTble KOCMUYECKNe neTaTtenbHble annapartbl B Te rofibl pac-
CMaTpMBaNUCh KaK peanbHas anbTepHaTMBa «KapaHjallam» — TaK
Ha3biBan paketsl C. [1. Koponés, KOTOpbIV CBOW NyTb B KOCMOC TOXe
HauyMHan c paKeTonnaHoB.

B lNop Kocmoca, KoTopbIvi NpoBO3rnalléH B 3HaK NMPU3HAaHWA 4Yeno-
BEYECTBOM 3aCNyr OTeYeCTBEHHbIX MEPBOMPOXOALEB KOCMUYECKUX
Aaneii, Mbl 6ofiee BHUMaTeNbHO BCMATPUBAEMcs B npouunoe, obHa-
pYXMBas NOpoN MHTEPECHble, PaHee CKPbITble OT Hac aKTbl Hallen
KOCMUYeCKoii uctopuu. 06 04HOM TaKON UCTOPUM, CTABLUENA BaXHbIM
W3HEHHbIM 3Tanom AnA NioAen, NPOKNAAbIBABLUMX HaL NyTb B KOC-
MOC, 11 XO4EeTCs pacckasatb. Tem 6osee YTo B 3T0i UCTOPUU B CyabObl
ntofien BNAenncb BONPOChl, akTyanbHble A1 HAaC U cerofHaA: ABuaums
n Kocmoc, Hayka n O6pasoBaHue...

Tpu ropa Hasag, B 2008 rogy, mbl otmeTunmn asa 40-netusa. Hecmo-
TPA Ha TO YTO OHW ABNAIOTCA aHTArOHMCTaMMN APYT APYTY, T. K. NepBoe
CUMBOIM3MPYET NepPCnekT1BYy ¥ pasBuTHe, a BTOPOe — Kpax Hepea-
NIM30BaHHbIX HaAeXz v rope, 06e oHU CBA3aHbl C OAHNM YENOBEKOM
- Opuvem AnekceeBnyem FarapuHbim: 17 deBpana 1968 roga nep-
Bblii KOCMOHABT M/aHeTbl BMECTe CO CBOMMM TOBapMLLAMK NOMYyYMA
aKaeM1YecKuin Aunaom uHxeHepa, a 27 mapta 1968 rosa oH v Bo-
€HHbIN NETYMK-ucnbiTatens B. C. Cepé&rvH norn6am npu BeINOHEHUN
y4e6HO-TPEeHMPOBOYHOrO NosIETa Ha camonére YTV Mul-15. B Te roabl
B Hallen cTpaHe BCE, YTO MMENO OTHOLIEHME K Pa3BUTUIO KOCMOCa,
6b1n0 3acekpeyeHo. O HEM BCMOMUHANM TOJIbKO NPU 04YepesHON no-
6efe coLManUCTUYECKOro CTPOS Haj MMnepuanuctamu. Beé octans-
Hoe 6b1710 cepbIMu BYAHAMMU U PYTUHOI, O KOTOPbLIX OTKPLITO BbIN0 He
NPUHATO rOBOPUTb. M03TOMY NONyYeHWe AUNNOMOB O Bbiclem obpa-
30BaHUM KOCMOHaBTaMM NepBbIX HA6OPOB CTaN0 NULLb OAHON U3 CTY-
neHeK K Hawum 6yayum nobeaam. Ho To, uto npomsoluno 27 mapta
1968 roaa noa Knupxadom, HafoNro nepevyepKHyNo 3Ha4MMocCTb nep-
BOTO COBbLITUA, U OHO HE CTaNO TaKUM LIMPOKO U3BECTHBIM. A Kafb...
Ho KTo 3HaeT, 4em Gbl OHO cTano, ecnu 6ol FarapuH He noru6. Ja u
MHOFO 1 Bbl TAKWX «eCNv» He MPoM30LWLNo. B TOM Yucne Taknx Kak,
Hanpumep, cmepTb 14 AnBapsa 1966 roaa MasHoro KoHcTpyKTopa C.
M. Koponésa, 100 net co AHA POXAEHUA KOTOPOro Mbl OTMETUAN B
2007 roay. Tem He meHee, Cepreii MaBnosuy (CM) ycnen BHeCT! cBOW
3HAYUTENbHBIA BKNAA U B NONYYEHUE UHKeHepHoro o6pasoBaHus 0.
A. TarapuHa co ToBapuLuu, 1 B JOCTONHOE 3aBepLUEHKe 3TOro Noy-
YeHUA — AUNNOMHBIV NPOEKT.

Mocne ycnewHroro nonéra 12 anpena 1961 ropa B Kocmoc arapu-
Hy 6bl1a yroToBaHa cTe3s pyKOBOAMTENA U HAacTaBHUKA GyayLLmX Koc-
MOHABTOB B YaCTHOCTV 1 KOCMUYECKO 0Tpacau B Lenom. [la v Boob-

10.A. TarapuH Ha TpeHaxépe (Ha 6aze 3BM MH-8), umutupytowem kabuny
op6uTanbHOro caMonéra, BO BpeMsi 0TpaboTKM OAHOTO 13 3TanoB ero
nunotupoBaHus, 1967 r.

e ans 3 HEKTUBHOrO BLINONHEHNS 334a4 B KOCMOCE HEOBXOANMbI
ObINY rPAaMOTHbIE BbICOKOKBaNUMULMpPOBaHHbIE cneuuanuncrbl. Mos-
ToMy nepes BoeHHO-BO3AYWHON UHXEHEePHOW akafeMmnen nm. npod.
H. E. YXykoBckoro (BBWA) 6bina noctaBneHa 3ajaya BbinyCTUTb B
1968 roay nepayto 0cobyto rpynny cneLuanncToB ¢ yHUKaNbHOM KBa-
AnduKaumen «neT4nK-MHKeHep-KOCMOHaBT». B cBA3M € Yem yxe ¢
1961 roaa Ha VHxeHepHoM dakynsTeTe BBUA Hayanoch obydeHue
cnywarenei nepBov rpynnbl KOCMOHABTOB, Kyaa Boweén u 0. A. Ta-
rapuH, no cneunanbHocTn «MunoTupyemsble BO3AYLIHbIE U KOCMUYe-
CKuWe neTaTtefibHble annaparbl U ABUratenu».

InaBHbI KoHCcTpyKTOp C. M. Koponés Kak-To ckasan: «B lOpe cyact-
NMBO COYETAKTCA NMPUPOLHOE MYXKECTBO, aHaNUTUYeCKUn yMm, uc-
KNntountenbHoe Tpygonobue. Sl aymato, 4To €Can OH MOAYYUT WH-
MeHepHoe 06pa3oBaHMe, TO Mbl YCIbILMM €r0 UMA CPEAN CaMblX
rPOMKUX UMEH HaLmMX y4éHbix». [ToaTomy Koponés npucrtansHo cne-
Ann 3a cyabboi CBOMX MONO/AbLIX NOAOMNEUHbIX M OKa3biBan BAUSHUE
Ha coaepaHue y4ebHbIX NIaHoB U NPOrpamm, KOTOPbIe NYHO KOp-
peKTupoBan.

B cepeauHe 1965 roga 3amectutenem HayanbHuKa BBUA no yye6-
HOVi 1 HayuyHoi paboTe HasHaumnu C. M. benouepkoBcKoro. Hadanb-
HWK akagemun B. 1. Bonkos cpean nepsooyepesiHbiX 3a4a4 HOBOMO
3ama nocTaBua nepej HUM paf BOMPOCOB, CBA3AHHBIX C 3aBeplue-
HMEM KOCMOHaBTaMMn UH¥KeHepHoro obpasoBaHus. B cootBeTcTBUM
C 3TUM HeobxoarMo BbiN0 pelwnTb BOMPOC O TEMATHUKE AUNIOMHbIX
pabort yxe Ha V Kypce y4Ebbl B akagemum.

Cama HeoBbIYHOCTb NMOTOKA CAyliaTesen — KOCMOHABTOB B aBuaLm-
OHHOW aKafieMuu W HOBM3HA Npobiem, KOTopble NPeacTosno pe-
Wwath B 6yAyLIeM KOCMOHABTaM, HANOXWUAM OTNEYaToOK Ha TEMATUKY
AUNNOMHbIX paboT. A TouHee — iunnoma.
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DNepeBsaHHas mogenb KJ1A “Mopenb Ol t0.A. larapuHa, npegHasHayeHHan
ANA NPOAYBOK B a3apoanHamuyeckoi Tpy6e BBUA, 1966-1968 rr.

[OvnnomHas pabota — 370 3aKioYUTENb-
HbliA, TBOPYECKMIA 3Tan y4yébbl. OH no3sons-
€T PaCKPbITb CBOM BO3MOMHOCTHU, NPOABUTL
VHAMBUAYANbHOCTb YYEHUKAM U YYUTENAM.
A nepBbIfi AUNNOM KOCMOHABTOB 3TO eLé n
Gosnblias OTBETCTBEHHOCTb. [o3ToMy noa-
rotoBKa K Hemy — c6op matepuanos, T. e.
«3ajen», Hauanca 3apadee, 3a 2,5 roga Ao
OKOHYaHWs y4Ebbl.

Mocne MHOrOUMCNEHHBIX MPEHUIA U KOHCY/b-
TauuMi, cHayana cpegu npenojasareneit —
GynyLLMX pyKoBOAMTENEN AMNNOMHbIX pabor,
NOTOM C CaMUMU AUNTOMHUKAMU, NPULLAN K
BbIBOAY, YTO 3TO [O/MKHA BbiTb KOMMIEKC-
Has paboTa KOCMOHABTOB KaK OfHOTO KOH-
CTpyKTOpCKOro Gtopo. A Tema fomkHa 6bITb
6/M3KON KaK AN aBMALMOHHMKOB, TaK M
N5 «KOCMUKOB», @ TaKkwe OblTb nepcrnex-
TUBHOW U aKTyanbHoW. M Takon Temon ctan
NPOEKT KOCMUYECKOro neTaTeNbHoro an-
napara (KJIA), cnoco6Horo cosepluatb no-
cafKy no-camonétHomy, T. €. MHOropaso-
BOr0 BO3.YLIHO-KOCMUYECKOr0 CaMonéra
(BKC). XoTa 6bi10 MHOrO MOMbLITOK NpeBpa-
TUTb AWUNNOMHblE PaBoTbl B MOBEPXHOCTHbIE
BOEHHO-TaKTUYeCKMe pedepatbl 0 Poam Koc-
moca B BOeHHOM fene. Ha 3tom, B yacTHo-
CTW, HACTamBann MHorue YnHbl 8 MuHucTep-
cTB€ 06OPOHHI.

Ho 6binn 1 apyrue, 6onee nporpeccueHble
MHeHus. Tak, Hanpumep, GbiNO ACHO, 4TO
yIKe B He CTONb Aanékom byayliem B KOCMOC
GynyT netatb He Ha OAHOPA30BbLIX PaKeTax,
a yx Tem 6o/ee BO3BpallaTbcsa — He B Kar-
cyne no 6anIMCTUYECKON TPAEKTOpUU, UC-
NbITbIBAA OFPOMHbIE Meperpysku, a Ha fe-
TaTenbHbIX annaparax (JIA) ¢ NoBbIlEHHbIM
a’pOAMHAMUYECKMM KayecTBOM, T. €. Ha
KOCMUYECKNX CAMONETaX, NOYYMBLINX HbIHE
HapuuaTenbHoe HasBaHue — «wWatr» («yen-
HOK»). K TOMy BpemeHu yxe Obian 13BecT-

Hbl MCCNEe0BaHUA aMePUKaHCKUX YYEHbIX
Mo CO34aHWI0 MHOTOPA30BOro KOCMUYECKO-
ro kopabns. U n3ydas Kypc aspoauHamuKkm
KNA, y4ebHbIll oTAeN aKafeMUn BKAOYAN 3T
BOMPOCHI B NeKUun 1 nabopatopHole pabdo-
Tbl. Bbina gaxe KypcoBas paborta ¢ pacuétom
a3pOANHAMUYECKUX XapaKTepUCTUK, Tenno-
BbIX MOTOKOB 1 TENN03alWUTbl NOA06HbIX an-
napartoB. M 310 6bI10 He TONbKO OTBETOM Ha
pabotbl CLUA, HO B TOM YMCNiE U, B OCHOBHOM,
B paMKax BeayLiMxcsa y Hac paboT B 3TOM Ha-
npaBneHnun: B Hay4HOM, KOHCTPYKTOPCKOM,
BOEHHOM U T. fi.

B aBrycte 1962 roga Mnaskom BBC K. A.
BeplumHuH obpatuncs K HadanbHuky LIATU
B. M. MacuwieBy 1 K pyKoBOAUTENAM [pYruX
WHCTUTYTOB C MWCbMOM O Heob6X0AMMOCTU
dopcupoBaHnA UCCNeAoBaHUA B Hanpas-
NIEHUU CO3[aHunA OpOUTaNbHbIX M BO3AYLLHO-
KOCMUYeCKux camonéroB. Bckope nocne
aToro, B 1963 roay, B8 OKB-155 A. V. Muko-
AHA WWPOKMM (PPOHTOM Havyanucb uccneno-
BaHWA aBMALMOHHO-KOCMUYECKUX CUCTEM.
B Kb Havanacb paspaboTka aspoKocmuye-
CKOM Tembl NOA YCNOBHbIM HaMMEHOBaHW-
em «Cnupanb». ABMALMOHHO-KOCMMYeECKas
cuctema (AKC) «Cnupanb» nonyyuna BHy-
TpeHHee o6o3HadyeHne «50/50». ITOT WH-
AeKC 03Hayan, 4To NONOBMHA CMCTEMbI aBW-
auunoHHas, a fpyras nNoloBMHA — PaKeTHas.
AKC coctosna 3 MHOropasoBoro runep3sy-
KOBOr0 CamoNéTa-pasroHLMKa KOHCTPYKL UK
OKB-156 A. H. Tynonesa, KOTOpbIA HEC Obl
Ha cebe opbUTaNbHYIO CTyNeHb, COCTOALLYIO
CO6CTBEHHO 13 MHOTOPa30Boro opbuTansHo-
ro camonéra (OC) 1 oaHOPa30BOro ABYXCTY-
MeHYaToro paKeTHoro yckoputena. NpoexTtu-
poOBaHMEM YCKOpUTENs, KCTaTW, 3aHUManca
C. N. Koponés. naBHbIM KOHCTPYKTOpPOM
nporpammbl ctan I. E. JIo31HO-JTO3UHCKMIA.
29 uioHA 1966 roga oH noagnucan noaro-
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TOB/NEHHbI ero rpynnon aeBaHnpoekT AKC
«Cnupanb». B Tom e 1966 rogy B LieHtpe
noarotoBKM kocMoHasToB (LIMK) ans noaro-
TOBKM K nonétam Ha AKC, a TouHee, K noné-
Ty Ha OC («M3genue 50»), 6bina obpasosa-
Ha rpynna u3 nsatM KOCMoHaBTOB. 3aberas
BNepén CKawxy, YTo yXe BCKOpe, B pamMKax
Hay4Ho-uccnefoBatensckux pabor (HUP) no
3TON cucteme, 15 uiona 1969 roaa Ha BbICO-
Ty 100 KM ¢ nomoubio paketbl 11K65 (PH
«Kocmoc-2») 6bin 3anyleH nepeblii 6ecnu-
NIOTHbI OpbUTanbHbIA paketonnaH — BOP-1.
Mo3sTomy, KaK BUAMM, NOArOTOBKA KBanuUdu-
LMPOBaHHbIX BYAYLIMX KOMAHAMPOB KOCMU-
YECKMX 3CKafpUIMn KOCMONETOB NpoOBOAYU-
nach LeneHanpasneHHo.

Ho Komnnekc npobnem, KoTopble npeacTos-
710 PEeWmTb Ha 3TOM NMyTK, OblN OYEeHb BEUK.
CNoXHoCTb 3aayn noppasymeBana U KOM-
NNEeKCHOCTb pelleHus 3Toro Bonpoca. B pe-
3ynbTate [OBOMLHO ObICTPO ObiN peweH Bo-
npoc 0 eAMHOM AUNAOME ANA KOCMOHABTOB.
Bo Bpems aMcKyccum co caywatensimm Bos-
HUKNA ecTecTBeHHas MbiCab: 06CyaAUTb 3Ty
ngeto ¢ C. . KoponéebIM 1 Nony4nTb y Hero
«no6po». Bo BTopoit nonosuHe 1965 roaa
C. M. Benouepkosckuii Bmecte ¢ H0. A. lara-
PUHBIM BbINM NPUHATLI [NaBHBIM KOHCTPYK-
Topom.

Mpexae Bcero, aKagemusi U AUNNOMHUKN
nonyunnu noaaepxky Koponésa B npoTneo-
6opcTBe ¢ BOeHHbIM GOPOKpPATUYECKUM an-
napatom no BOMpocy Heob6XxoaMmocTy ocy-
LEeCTBNEHNA MONHOLEHHOrO WHXEHEpPHOro
o06pa3oBaHMA KOCMOHaBTOB. K cyacTblo, Ha
CTOPOHE KOCMOHABTOB B 3Toi 60pb6e Gbin 1
Inaskom BBC K. A. BepwuHuH. OgHako co-
rnacyrowas nognuck C. . Koponésa Ha gu-
NAOMHOM 3aflaHuny Obina AANeKo He NULLIHeNR
N CNyXWna BaXKHbIM TOPMO30OM ANsi Hepasy-
MHbIX 1€ACTBUIN YNHOBHUKOB.

3ambicen, Tema, MNPUHUMMbLI  OpraHu3a-
UMU  NPOEKTHO-UCCNELOBATENLCKUX paboT
B L,esioM noHpaBuance Koponésy, n oH ux
opobpun. Caenas psAA LEHHbIX 3amedyaHuit
N NOAbITOXMB CKasaHHoe, Cepren [laBno-
BMY B KOHLe pa3roBopa OTMeTUN: «...byay-
Ljee B 0CBOEHMN KOCMOCA BO MHOFOM 3aBW-
CWUT OT HUX, y)e NobObiBaBLIMX HA opbuTax, a
Tenepb OKAHYMBAMOLWMX WHXEHEPHYI0 aKa-
aemuio. OHUM AOMKHbBI ObITb HA YPOBHE HOBbIX
3ajad, uatM Bnepeaun. Becb mup 3Haet ux,
K HUM MPUCAYLINBAKTCA, OHWU CTanW BCEHa-
POAHbLIMY FeposiMU.

B xoe ANNNOMHbIX paboT NoKamuTe UM, Kak
TAXENO M OTBETCTBEHHO ObiTb B ponu nep-
BOMPOXOALEB, UCCNefoBaTeNel U NPOEKTU-
POBLYMKOB. 3TO 04eHb BaxHO. «LLIKypy» Koc-
MOHABT@ OHW MOYYBCTBOBANM, a «LWKypy»
rNaBHOrO KOHCTPYKTOpa HeT. A UM Hafo Xo-
pOLWO MOHUMaTb, YyBCTBOBATb U TPYLHOCTU
KOHCTpyKTOpa. Mpobnema-To oaHa, eé He



pa3opBELlb Ha YacTu..» B pesynbtate 3Tmx
U apyrux obcymaeHuin 66110 OKOHYATENbHO
NPUHATO pelueHne o pa3paboTKe eAMHOro
avnnoma. MNMpu 3TOM Kaxabli U3 KOCMOHaB-
TOB NOJIy4an CBOW CONMAHBIA CAMOCTOATENb-
HbI pa3jen, KOTOPbIN TWATeNbHO YBA3bl-
Ba/CA CO BCEMU OCTabHbIMU. TaKOW NOAXOA
NO3BOMAN OCYLLECTBUTL JOBONLHO FNy6OKYI0
npopaboTKy Npobaembl, a TaKKe yuun Koc-
MOHaBTOB KO/IIEKTUBHOMY TBOPYECTBY, Yero
Tak xoten C. 1. Koponés. A NoCKONbKY y Nto-
60ro TBOPYECKOTr0 KONNEKTNBA AOMKEH ObITh
PYKOBOAMUTENb, TO KaK-TO He3aMeTHO AN
BCEX, U B TO XXe BpPeMs ecTeCTBeHHO, Hedop-
ManbHbIM MAEPOM «HoBoucneyéHHoro Kbx»
cran fOpun AnekceeBny larapux.
PykoBoautenem auniomHoro npoekta 0. A.
[arapvHa cran cam C. M. benouepKoBCKuiA, OH
e pykoBoaun pabotoit v A. I'. Hukonaesa.
Mocne nonyyeHWs NOAAEPMKKM 3alyMaHHO-
ro ot Cll, o6MeHa MHEHUAMU U HEKOTOPbIX
YTOYHEHWUN OCTAHOBMAWCH HA TOM, YTO 3TO
6yner OfHOMECTHbI TrMNepP3BYKOBOM KOC-
MUYeckuii camonét. OgHako B xope Geceapl
C. M. Koponéea c benouepkoBckum 1 lNara-
PUHBIM Y3Ke O KOHKPETHOM COAepXaHuu au-
MAOMHBIX MCCNeA0BaHWIA BO3HUK BOMPOC: B
KaKoOM HanpasneHun BecTu nouck? Paccma-
Tpusatb KJIA Tvna «Hecywwun Kopnycs» nau
06patnTbCs K 06bIYHOM CAMONETHON cxeme?
Kak yxe Obl10 0TMEYEHO Bbille, B aKafemuu
W CnyliaTensim-koCMoHaBTam 6bino M3BecT-
HO 06 amepUKaHCKMX NaHax co3aHus MHO-
ropa3sosbix K/IA, B yactHoctn BKC no camo-
NéTHOIA cxeme. Mo3ToMy 3TU BONPOCHI Bbiin
3apaHee BKOYeHbI B NeKLKUM 1 nabopartop-
Hble paboTbl «KOCMUYECKUX» ChyluaTenei
npu U3yvyeHun Kypca aspoamHammkm KA. A
Ha MOAenu aMepuKaHCKOro runep3ByKoOBO-
ro BKC «flaiiHa Coap» (Dyna Soar) kocmo-
HaBTbl B @a3pOAMHamMMyecKon Tpybe mabix
CKOpOCTeN aKafeMumn 13y4anmn Bonpocsl no-
cagku nogobHoro JIA Ha 3emnto. HavanbHu-
KOM a3poauHamuyeckoii nabopatopuu B To
Bpems 6bin B. A. LnToB.

3Han 06 3tux paborax u C. M. Koponés. Mo-
3TOMY NoC/e HEKOTOPbIX PasfyMuii OH nope-
KomeHpoBan benouepkosckomy v Farapuny
3aHATbCA CAMONETHON KOMMOHOBKOW.

K coxaneHuto, ornsagka Ha 3anag bbina uc-
MOKOH BEKOB Mpucyla MHOrMM B Hallein
cTpaHe. OfHaKo 310 He 06s3aTenbHO 6binoO
obycnoeneHo pabonencrtsom nepes BCEM
MHOCTPaHHbIM. Heo6xoammo 6bino  YyTKO
cnefuTb 3a BCEMW [ENCTBUAMM 3aKOPAOH-
HOro onnoHeHTa. [03TOMy, HECMOTPSA Ha TO
4to 3T0 ObINO 3anporpamMmmMpoBaHHOE OT-
CTaBaHWe MNUOHepa PaKETHO-KOCMUYECKON
3pbl OT CBOEr0 aMepuKaHCKOro B13asu, AaH-
HbIn akT He cmytun C. M. Koponésa. MNo-
BUAVMOMY, NPOJOMKAA KOCMUYECKYIO FOHKY
C amepuKaHuamm1, emy XOTenoCb OLEHWUTb

BEPOATHOCTb MONOMUTENLHOCTM BblGpaHHO-
ro vmu nyTu. Mo 3ToMy NOBOAY OH BbiCKa3an-
€A TaK: «BapmaHT ¢ pelétyaTbiMm KpbinbaMun
y Bac npopabotaH J0BONbHO OCHOBATENLHO,
1 BaM, KOHEYHO, NpoLLe 3aHATLCA UM C KOC-
MOHaBTamm. Ho Ham BecbMa BayHO paccmo-
TPETb CO BCEX CTOPOH M 0GBEKTUBHO OLLEHUTb
Knaccuyeckyto camonéTtHyto cxemy. rHopu-
poBathb 3T0 NyTb HEAOMYCTUMOY.

Mo3Tomy-To BO BCEX Mmocieaywwmnx ny6au-
KauMax, TaK UAM MHAYe KacaBLIMXCA TEMbI
aunnoma larapuHa, GurypupyioT pasHble
Mo KOHCTPYKUMM JIA: «Hecywwmnid Kopnyc» ¢
pewéTtyatbimun Kpbiibamn 1 BKC knaccuye-
CKOW CaMONIETHOW cxembl. lMocneaHun us-
BecTeH 06L1ecTBeHHOCTU 6onblie BCero no
obuweit dotorpadum KocmoHasToB, 6Gyay-
wmx gunnomHukos (H0. A. FarapuH, M. P.
Monoswuy, I. C. Tutos, B. ®. BbikoBCKUNA, A.
. HuKonaes) y NpoayBHON MOAENN 3TOro
KNA. 3Haa fatbl NpUCBOEHUA BOMHCKUX 3Ba-
HWN NpejCcTaBleHHbIM Ha CHYMKE KOCMO-
HaBTaM, MOXHO C YBEPEeHHOCTbI0 CKa3aTb,
4TO OHa cfenaHa Ha IV kypce, T. e. B 1964—
1965 rogy. B kHure C. M. benouepKoBcKo-
ro «fmbenb MarapuMHa» cKasaHo, YTO KOC-
MOHABTbI M3Yy4aloT a3pPOAMHAMUKY MOoAenn
aMepUKaHCKOro rMnep3ByKOBOro Camoné-
Ta «JainHa Coap». OfHaKo He Hago 6biTh
CneymanmncTom, YyTobbl MOHATb, YTO 3Ta MO-
aenb ¢ amepukaHckum BKC «[aviHa Coap»
Huyero obuiero He umeet. C nposo3rnalie-
HMEM 3MOXM rnacHocTn 3ta oTorpadus
BnepBble nossunacb B [[lPoBCcKOM un3pa-
Hun «Sowjetische Raketen» (1987) MNetepa
Lraxe. W, kak ckazan no3gHee I. C. Tutos,
npuBieKna BHUMaHWe aMepuKaHCKuX cne-
LManNUCToB, Nocne 4Yero HEOAHOKPATHO Ae-
MoHcTpupoBanace B CLIA. A nockonbKy
ANS HEUCKYLEHHOTO 06biBaTeNsA OH KaK ABe
Kanau BOAbl MOXOX Ha NOMETEeBIUMIA B KOC-

BKC X-20 Dyna Soar (CLLA), 1962 .
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moc 15 Hosbps 1988 roaa oteyecTBeHHbIN
yesHOK «bypaH», To OH ObICTPO Moayymn
Ha3BaHue — «bypaH-68», rae «68» 6bino
rofloM ero Co3gaHus, a UMeHHO roaoMm 3a-
wutsl [lunnoma KocmoHaBTOB. BeposTHo,
3TOT }KYPHANMCTCKMIA WTamn 6bin BBEAEH MO
ME0N0rMYecKUM MOTUBAM, [1aBas MOHATH,
4TO Hall «YeJIHOK» — 3TO HE KOMWA amepu-
KaHcKoro watmia (Space shuttle), a npogon-
WeHne paboT, HayaTbix 3a40Nr0 40 Hero. A
NMOCKO/bKY BnepBble pa3BepHyTas UHOP-
Mauma o AUNIOMHOM NPOEKTE KOCMOHABTOB
6bina npusegeHa B kuure C. M. Benouep-
KoBCKoro «[unnom Marapuxa» (M., «<Mono-
[as rBapAvs»), Bbllleflleil B CBET Ha 3ape
nepecTtpovikn — B 1986 ropy, T. e. 3a ABa
roga Ao nonéra Hawero «bypaHa»,— 10 1
camo HasBaHue «bypaH-68», Kak u pasro-
peBLIAsACA C €ro noseTom NoseMMKa O CX0-
XeCTU Hallero YenHoKa No KOHCTPYKUUK C
aMepVKaHCKUM LIATTIOM, MPOYHO BOLIO B
060pOT KaK Ha3BaHWe OAHOTO 13 MHOTUX M0-
AOOHbIX MPOEKTOB, KOTOPbIE, KaK NMOTOM Bbl-
AACHUNOCh, pa3pabaTtbiBanunch y Hac B 60/b-
Wwom Konmyectse. I agunnom KOCMOHaBTOB
— OZIUH U3 HUX.

Kcratu, To yero C. M. benouepkoBCcKoMy He
yAanoch ckasatb B 1986 rofly B KHure «/u-
nnaom larapuHa», Kotopas, kasanocb Obl,
1 [omKHa 6bina 06 3TOM NoBeCcTBOBaTb, OH
NOMECTUN WeCTb NEeT CNycTa B APYryl0 CBOO
KHUry «fMbenb FarapuHa: PakTbl U JOMbIC-
nbl» (M., «MawwmHocTpoeHue», 1992). Beko-
pe aBTOpY 3TUX CTPOK yAanoCb MOBCTpe-
yatbca ¢ camum Cepreem Muxannosuyem
1 HEMHOTO Noo6LLAaTbCA C HUM Ha AaHHYo
Temy. Ha namsaTb 06 3T0i1 BCTpeye reHepan-
nenteHaHT aBmaumm npoceccop C. M. be-
NOLLEPKOBCKUIA OCTaBWUA CBOW aBTorpad Ha
KHure «benb MarapuHa: ®aKTbl U JOMbIC-
NbI» N NoAapun eé mxe.
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Bpyuenune gunnoma BBUA 10.A. TarapuHy npesacesatenem flocyaapcTBeHHOM
3K3aMeHaLUVOHHOM KOMUCCUN FreHepa-nosKoBHUKOM A.A. [lapaMOHOBbIM

YuntbiBas npockby C. M. Koponésa, B au-
NAOM KOCMOHABTOB BKMOYMAW TaKie He-
KOTOpbIi 06bEM paboT Mo MccieaoBaHuio
camonéTtHow cxembl KJ1A. Te, KTO npuctanb-
HO M3y4an KOHCTPYKTOPCKYIO LeATeNbHOCTb
Koponésa, 3HalT, 4TO OH Bcerga BHUMa-
TeNbHO OTHOCUACA CHayana K Kpbliatomy
pakeTHomy nonéty (pakertonnax PM-318-1,
Kpbinatble paketbl PHMN) B 1930-x rogax, a
3aTeM K UCCnefoBaHNIO KPblNaTbiX MOBepX-
HOCTEN B CEPUM IKCNEPUMEHTANbHbIX NONE-
TOB UccnenoBatenbCkux paket B-5 B 1950-
x. [la v BO Bpema paccmaTtpuBaemMoro Hamu
ncropuyeckoro nepuoaa 8 OKb-1 C. M. Ko-
ponéBa M CMEXHbIX OpraHM3aLunax Benacb
cepbé3Has nofieMmnKa 0 KpblnaTom BapmaH-
Te CNycKkaemoro annapara NpoeKTMpyemo-
ro Kocmuyeckoro kopabna (KK) «Coto3s».
HaKoHel, M3y4YyeHMe CaMONETHOW CXeMbI
K/IA 6bi10 Heo6X0AMMO TaKKe AN Ccpas-
HeHus u obocHoBaHMA Bbibopa paspaba-
TbIBAEMON AUMNIOMOM a3pOAMHAMUYECKON
CXeMbl YENHOKa, T. €. KHecyLLero Kopnyca»
€O CKNajAblBAOLWNMNCA KPbITbAMU U peLLET-
yaTbiMK cTabunusaTopamm.

06 aKTyanbHOCTM TeMbl peléTyaThiX Kpbl-
nees ana OKB-1 roBoput 1 10, 4TO Ha BCTpe-
ye C. M. Koponésa c benoyepkosckum u a-
rapvHbIM 3Ta Tema B KOHLe becefbl TaKKe
6bina 3aTpoHyTa. MprUyém He B pamKax au-
naoma, a B XOfle COBMECTHOI paboTbl aKa-
nemun n KB. KonnektmB 3HTy3macTos-
«PeLETOYHNKOBY BBUA BbIMOJHAN
Heobxoaumble HVP no cooTBETCTBYOLIMM
3alaHnAM B MHTepecax «pupmol» Koponé-
Ba. Peub, B yacTHOCTK, Wna o nogbope pe-
WETYaTbIX KpbinbeB ansa cuctemsl H1-J13 n
PH «Cot03» 1 0cobeHHOCTEN a3poanHamu-
kun cnyckaemon yactn KK «Coto3».

30 oKTAbpsa 1965 roaa Ans AanbHelille-
ro YTOYHEeHWA AUMNJOMHOrO 3ajaHus, a
VMEHHO ANA onpefenexHuns uenen n 3apav,
Mo4 KOTOPble KOCMOH@BTbl ByayT mpoek-
TmpoBate BKC, 3am. HauyanbHuka BBUA
reHepan-maop C. M. benouepKoBCKWii
U pyKoBOAMUTENb Y4eBGHOW rpymnnbl KOCMO-
HaBTOB MonKOBHUK A. W. ByTeHko npue-
Xanu K PpyKoOBOAWTEN MOAFOTOBKM KOC-
MOHaBTOB, reHepany-nenteHanty H. Tl.
KamaHuHy. Akagemus npegnoxuna Ha
BbI6Op TpW BapuaHta Tem gunioma: «Op-
GUTanbHbLIA camonér-pasBeaunk», «Opbu-
TaNbHbIN CamonéT-nepexsartink» n «Koc-
MUYeCKUit kopabnb ANs HaHeCeHWs yAapoB
no o6bekTam Ha 3emnex». OgHaro H. M. Ka-
MaHWH XOTA W He OTBEPr 3TW TeMbl, HO U He
cornacunca. A npeanoxun noaymatb Hap
KomniekcHon Temon «OcBoeHue JlyHbix.
Mo ero MHeHwto, B 3Ty TEMY MOXHO 6biN0 Gbl
BK/IIOYUTb U @aBTOMATUYECKUNE YCTPOMCTBA, U
obutaemble Kopabnu o6néta, Kopabnau u
CpeAcTBa ANA NPUAYHEHNA N BO3BPaALLeHUA
Ha 3emnio. Camo coboil pasymeercs, YTo
oaHo u3 noatem 6yaet «06opoHHOE 3Ha-
yeHue ocBoeHua JlyHbl». Mpu 3Tom Kama-
HWH 3Han o npepgwecTsytolen BcTpeye be-
nouepkosckoro u Marapuna c CIl, ogHako
pewnn npeanoxuts Gonee paclMpPEHHbIN
BapvaHT gunnoma. Hukonan etposuy co-
obwmn: «..Mbl MoKa He pewunnu, Ha 4YEm
0CTaHOBUTbLCSA»,— 06ellan NoCcoBeTOBaTLCSA
C KOCMOHaBTaMu 1 FNaBKoOMOM 1 Ao 10 Ho-
A6ps 1965 roaa aatb OTBET.

Peanusya csou npegnoxenus, H. M. Kama-
HVH co3BoHunca ¢ 0. A. FarapuHbim 1 gan
eMmy 3ajiaHue cobpatb BCEX AMMIOMHUKOB U
MOCOBETOBATbCA, HAf KaKUMWU TeMamn OHM
xoTenu 6bl paboTath. A TaKe coobuun emy
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npegnaraemyto um Temy gunnoma. Ha uto a-
rapuH cpasy oTBeTun: «Temy 0cBOeHUA JIyHbl
Mbl He nofHUMeM». KamaHWH peKomeHzo-
Ba/l eMy He TOpPOMUTLCA C OTBETOM, @ NOCO-
BETOBATLCS BCE e C ToBapulamu n obay-
MaTb €ro NpeaioxeHue.

Bckope, 3 Hoabpsa 1965 roaa, MarapuH co-
06umn KamaHuHy, 4T0 BCE KOCMOHABTbI-
ANNNOMHUKM 0A06PUTENBHO BbICKA3aIUCh O
Teme «OcBoeHue JlyHbl». OfHaKO HaKaHyHe,
2 Hosbpsa 1965 roaa, H. M. KamaHuH roso-
pun ¢ mapwanom C. V. PyneHKo o BO3MOX-
HbIX TEMax AMMIOMHbIX pPaboT KOCMOHABTOB,
n Cepren WrHatbeBMY BbIpasnn COMHEHUe
B peanu3aumu NyHHOW TeMaTuKu: «3To Ans
Hac He NoaxoamT». Tem He MeHee, 3TO eLé
He y6enmno noka KamaHuHa U3MeHNTb CBOE
MHeHune. OH nckpeHHe cuyutan, yto «OcBoe-
Hue JlyHbl» B CBETE pa3BepHYBLUENCA TYHHON
FOHKWM C amepuKaHuamu — Haubonee 61an3-
Kas ¥ camas MHTepecHas AnA KOCMOHaBTOB
Tema. Tem 6onee YTo BCKOpe MHOTUE W13 HUX
yKe OyflyT roTOBUTLCA K MONETY Ha JIyHy.

25 anpensa 1966 ropa C. M. benouepKoBcKui
co06uimn H. IN. KamaHuHy NnaH 3aKknio4muTeb-
HbIX 3aHATWUIN U 3aLLUTbI AUMIIOMOB KOCMOHAB-
ToB. MnaH 6bIn CBEPCTAH TaK, YTOObI KOCMO-
HaBTbl CMOMIN 3aKOHYUTb aKagemmo K 50-i
rogosuimHe Benukoin OKTAGpbLCKOI coymany-
CTMYecKoi pesoniouun. Ho 6bino sAcHO, YTO
TeM U3 HUX, KTO Oy[1eT FOTOBUTLCA K NONETY Ha
KK 7K-OK («Coto3»), 6yaeT NoYTm HEBO3MOX-
HO YNIOXMWTLCA B 3TOT CPOK. M03TOMY pyKOBOA-
CTBY Hago 6blN0 NMepcoHanbHO onpeaenuTh-
€A, ANA KOTO rNaBHbIM 1€/I0M A0MKHA ObITb
NOAroTOBKA K NONETam, a AN KOr0 — OKOH-
yaHue akazemuu. o npesBapuTenbHbIM CO-
obpaweHusam, segomctso H. . KamaHuHa
cynTano LenecoobpasHbiM roToBUTb K NONE-
Tam B. M. Komaposa, B. ®. BbikoBckoro, A.
I. Hukonaesa v 0. A. larapuHa, a ans Bcex
0CTaNbHbIX 3aN1aHMpPoBaTb OKOHYaHne BBUA
40 OKTAbpsA 1967 roaa.

Ha cnegytowmn peHb, 26 anpena 1966 roaa,
H. M. KamaHuH npuHan pewwexwe: 06s3atb Mo-
noswuya, Tutosa, JleoHoBa, BonbiHoBa, LLIoHK-
Ha, 3anKkuHa, larapviHa n ConoBbEBA A0 OKTA-
6ps 1967 roaa OKOHYUTb aKaaemuio, a ans
Hukonaesa, bbikoBCcKOro 1 Mop6aTKo OKOH-
YyaHue aKagemuu 3annaHnposatb Ha 1968—
1969 IT. ¥ rNaBHbIM AN HMX CYMTATb yyacTe
B NMonéTtax Ha Kopabnsx 7K-OK. Ho nockonb-
KY Y KaXX[10ro 13 KOCMOHABTOB 3arpy3ka 6bina
pasHas, Bpems BHEC/0 CBOW KOPPEeKTMBLI. U
ye 8 asrycrta 1967 roaa H. . KamanuH no-
ctraBun nepeg 0. A. FarapuHbIM rnaBHylio 3a-
Jayy AN1A Hero Ha flaHHbIi MOMEHT: Ao 1 mas
1968 rofa 3aKOHYUTb aKafemuio, Nony4nTb
AVNIOM MHXEHepPa, a NOTOM YXe NOSHOCTbIO
NepeKNYNTLCS Ha NOAFOTOBKY KOCMOHABTOB
K MUNOTMPYEMbIM NONETaM.

OKoHYaHue B cnepytoljem Homepe
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GAGARIN’S DIPLOM

he mankind's history of space flights dates back to Yury Gagarin's mission. In

2011 the era of manned space flights celebrated its 50th anniversary. As the
American astronaut Neil Armstrong said: “He welcomed us all fo space.”
However, at the dawn of the space age the answers to the questions like “How do
you travel into space? Aboard a space rocket or a space plane?” were not that ob-
vious. Rocket engineering was only making its first successful steps whereas for
more than half a century wings had been lifting man up into the sky having become
a usual mode of transportation. That is why back then cruise space aircrafts were
regarded as a real alternative to “pencils”, as S. Korolyov, who started his space ca-
reer with rocket gliders, called rockets.
This Space Year proclaimed in recognition of the merits of the Soviet space pio-
neers we are looking at our past more attentively revealing interesting and con-
cealed facts of our space history. And one of such stories that became a significant
life stage for those who were making path info space is worth telling. Moreover,
in this story people's destinies are intertwined with the questions that are topical
today: Aviation and Space, Science and Education...
Three years ago, in 2008, we celebrated two 40-year anniversaries. In spite of
being contrary, since the first date symbolizes prospects and development while
the second one means a blow fo hopes and grief, the both anniversaries are relat-
ed to one man: Yury Alexeevich Gagarin. On 17 February 1968 the first cosmonaut
together with his fellow students received an engineer's degree; on 27 March 1968
Gagarin and military test pilot V. S. Seryogin died carrying out a training flight of
MiG-15UTI. At that tfime everything associated with the development of space was
classified in our country. The space fopic would be mentioned only if a new victo-
ry of the socialist regime over the imperialists was achieved. The rest was every-
day life and routine that one should not talk about. Thus, the spaceman’s diplomas
for the first cosmonauts became one of the steps to our future achievements. But
the accident that occurred on 27 March 1968 near the town of Kirzhach cancelled
the significance of the first event making it less wide-known. And it is a pity... Who
knows what may have come out of it if Gagarin had not died. There are many of
these “ifs”, such as the demise of designer S. Korolyov on 14 January 1966, whose
100th birth anniversary we were celebrating in 2007. Nevertheless, Sergei Pavlov-
ich was able to contribute to both engineer's education of Gagarin and his mates
and excellent defence of their graduation theses.
After the successful flight on 12 April 1961 a certain path was awaiting Gagarin in
the future: a destiny of a leader and a mentor of the cosmonauts to come and the
space industry on the whole. Competent and highly qualified engineers are always
necessary for fulfilling space tasks. Therefore, Zhukovsky Air Force Engineering
Academy (AFEA) was assigned with a mission fo graduate in 1968 the first batch
of specialists with the unique qualification: pilot, engineer and cosmonaut. It was as
early as in 1961 that the Engineering Faculty of the AFEA started training its first
group of cosmonauts, which included Y. Gagarin, in the following field: “Manned
Space and Aerial Vehicles and Engines.”
The Chief Designer S. Korolyov once said: “Yura combines inborn courage, analyt-
ical mind, and exceptional diligence. | believe that if he receives an engineer's de-
gree, we will see his name among the big names of our scientists.” Thus, Korolyov
followed the life of his students as well as looked after and corrected contents of
their training programmes and curriculums.
In the middle of 1965 S. Belotserkovsky was appointed AFEA Deputy Dean for Ac-
ademic Affairs and Research. Among the immediate tasks for the new deputy the
Dean of the Academy V. Volkov raised a number of issues related to completion of
the engineering course by the cosmonauts. Therefore, the question of research
thesis fopics was to be solved at the fifth year of studying at the Academy.
The very unique character of students, cosmonauts in an aviation academy, and the
novelty of the problems that were fo be dealt with in the future, left traces on the
topic of their graduation works or theses, to put it more precisely.
A research thesis is a final and creative step of one's studies. This is the opportu-
nity for both students and teachers to reveal capabilities and display individuality.
And the first cosmonaut's graduation work is also a great responsibility. That is why
the preparation, i.e. the groundwork, had started beforehand, two and a half years
prior fo the graduation.
After numerous disagreements and discussions first among the teaching staff, the
future scientific advisers, and then with the students a decision was made that this
should be a complex work of the cosmonauts as of a design bureau. And the topic
should be inferesting for both aviation engineers and astronauts as well as be pro-
spective and urgent. A project of a spacecraft that would be able to land as an air-
plane, i.e. a reusable aerospace vehicle, became such a topic. There were many at-
tempts, though, to turn the graduation works into superficial military and tactical

Mopaenb KJTA “Pewwétka-62" (c pacKpbITbiMM peléT4aTbiMU KpblibAMY)
no cxeme “yTKa” Ha 3Tane aspojMHaMNYeCKOro MaHeBpupoBaHus, 1962 r.

essays on the role of space in the art of war. Many officials of the Ministry of De-
fence insisted on that.

But there were other, more progressive points of view. For instance, it was clear that
in the near future man would travel into space not by nonreusable rockets and re-
turn back to Earth in a capsule along a ballistic trajectory experiencing tremendous
acceleration, but by aircrafts with higher aerodynamic quality, i.e. space planes that
are nowadays known as shuttles. By that time graduation works of American scien-
tists on the creation of shuttles had been already known about. And in the course of
spacecraft aerodynamics the training directorate covered these questions in lec-
tures and laboratory research. And there was also a term paper that included cal-
culations of aerodynamic characteristics, thermal flows and heat shielding of such
vehicles. These studies were an answer not only fo the American research but also
and mainly fo the scientific, design, military and other activity that was undertak-
en by our country.

In August 1962 the Commander in Chief of the Air Forces K. Vershinin appealed to
the Head of the Russian National Research Centre (TSAGI) V. Myasitshev and di-
rectors of other institutes with a letter on the urgency of studies aimed at the cre-
ation of orbital and aerospace vehicles. Soon after that, in 1963, Mikoyan Exper-
imental Design Bureau No. 155 began a large-scale study of aerospace systems.
The design bureau started its aerospace development under the conventional name
of Spiral. The Spiral aerospace system (AS) was also known under its internal des-
ignation: 50/50, which meant that half of the system is aviation and the other half
is rocket. The AS consisted of a reusable hypersonic accelerator aircraft designed
by Mikoyan Experimental Design Bureau No.156 that would carry an orbiter com-
posed of a reusable orbital plane (OP) and a one-shot two-stage rocket booster. By
the way, the designer of the booster was S. P. Korolev; G. E. Lozino-Lozinsky became
the chief designer of the programme. On 29 June 1966 Lozino-Lozinsky signed a
pilot project of the Spiral AS prepared by his group. In the same year at the Cosmo-
naut Training Centre a group of 5 people was formed to be trained for the flight in
an aerospace system, specifically, in the orbiter (Article 50). Presently, as a part of
the research and development work for the system, on 15 July 1969 with the help of
the 11K65 rocket (the Kosmos-2 carrier rocket) the first unmanned orbital rocket
glider, BOR-1, was launched to the altitude of 100 km.

But there was a large number of problems to be solved at that stage. Thus, the com-
plexity of the task implied an overhaul solution. As a result, a decision on the gener-
al graduation project for the cosmonauts was reached rather quickly.

During the discussion with the students there was only one thought: to discuss the
idea with Korolyov and have his consent. In late 1965 the Chief Designer met S. Be-
lotserkovsky and Y. Gagarin.
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First of all, they secured Korolyov's support for the Academy and the students in
the fight against military bureaucracy on the importance of engineering education
of cosmonauts. Fortunately, the Commander in Chief of the Air Forces K. Vershinin
was on the cosmonauts' side. However, Korolyov's signature under the tasks of the
graduation works was vitally important as a real constraint for unreasonable activ-
ity of the officials.

Kololyov liked the idea, topic and principles of organization of research and design
works and he assented them. Having expressed a number of important observa-
tions and summing up the discussion, Belotserkovsky noted: “..The future of the
space exploration depends to a large extent on them who have already travelled
fo the orbit and now are graduating from an engineering academy. They should be
capable to cope with new tasks and make progress. The whole world knows them;
their opinion matters; they have become international heroes.

Working over the graduation works show them how difficult and what responsibil-
ity it is fo be a pioneer, a researcher and a designer. This is vital. They have already
fried on cosmonaut's boots, but not chief designer's boots. They need to clearly un-
derstand and feel obstacles a designer may face. There is a single problem that can-
not be divided into separate parts.”

As a result of these and other discussions a final decision on the general gradua-
tion project was reached. But each of the cosmonauts was allocated his own con-
siderable section that was closely related to the rest of the project. This approach
ensured a deep study of the problem and taught the cosmonauts to work and cre-
ate together, which was what S. Korolyov was craving for. And since every group
should have its own head, it happened in a natural way that Yury Gagarin became
an informal leader of the “newly born design bureau”.

The research supervisor of Gagarin's project was S. Belotserkovsky, who was also
supervising A. Nikolaev's graduation work.

Having enlisted Korolyov's support and exchanged ideas and some observations,
a hypersonic single-seater spacecraft was adopted as a graduation project. How-
ever, during the discussion between Belotserkovsky, Gagagin and Korolyov on
the contfents of the graduation projects a new question arose: In which direction
to search? Shall they examine lifting body spacecrafts or use a traditional aircraft
configuration?

As it has been mentioned earlier, the academy and the students knew about the
American plans fo create reusable spacecrafts, in particular a reusable aerospace
vehicle, in an aircraft configuration. Thus, these questions had been included in
lectures and laboratory research of the 'space” students in the course of spacecraft
aerodynamics. And using a model of the American Dyna Soar hypersonic reusable
aerospace vehicle and a low-speed wind tunnel of the Academy the cosmonauts
studied landing of such aircraft vehicles on Earth. The Head of the aerodynamical
laboratory at that time was V. A. Shitov.

Korolyov also new about this activity and after some reflection advised Belotserk-
ovsky and Gagarin to work with an aircraft configuration.

It is a pity that watching the reaction of the West is a long-standing tradition in our
country. But it does not at all mean that we fall for everything foreign; it is neces-
sary to closely follow all actions of the overseas opponent. Despite the fact that the
pioneer of the space era was lagging behind its American rival and it was a planned
action, Korolyov was not in confusion. It is likely that boosting the space race with
Americans he wanted to assess the possibility that the path he had chosen was a
successful one. He expressed the following point of view: “You have studied lattice
fins rather thoroughly and it will be easier for you and your cosmonauts to take up
them. But it is necessary for us fo explore the possibilities of a traditional aircraft
configuration and evaluate it objectively. We must not ignore it.”

That is the reason why afterwards all publications that would deal with Gagarin's
degree contained different constructions of aircraft vehicles: lifting body with lat-
tice fins and reusable aerospace vehicle of a standard aircraft configuration. The
latter is widely-known due to a photograph of the cosmonauts and future gradu-
ates (Y. Gagarin, P. Popovich, G. Titov, V. Bykovsky and A. Nikolaev) next to a space-
craft aerodynamic model. Knowing the dates when military ranks pictured in the
photo were awarded to the cosmonauts, one can state for sure that the photo dates
back to their fourth year at the Academy (1964-1965). The Death of Gagarin book
by S. Belotserkovsky says that in the photo the cosmonauts are studying the aero-
dynamic characteristics of the American Dyna Soar hypersonic airplane. However,
one should not be an expert to understand that this is not a Dyan Soar model. When
the era of glasnost was proclaimed the photograph first appeared in Sowijetische
Raketen, a book by Peter Stache published in the GDR (1987). As G. Titov later
commented, it drew the attention of American experts and was repeatedly shown
in the USA. And since for an inexperienced man it was a speaking image of the
Buran spaceship, a Soviet shuttle that was launched into space on 15 November
1988, it was immediately called Buran-68, where “68" stands for the year of its cre-
ation, i.e. the year of the cosmonauts' graduation. The journalist's clich is likely to
have been invented for ideological purpose as a hint that our shuttle is not a copy of
the American space shuttle, but a result of the work that had been started long be-
fore it. And as the first detailed information on the cosmonauts' degree thesis was
given in the book called Gagarin's Diploma by S. Belotserkovsky (Moscow, Moloda-
ya Gvardiya Publishing House) that was published at the dawn of the perestroika in
1986, i.e. two years before the Buran flight, the very name of Buran-68 closely as-
sociated with the controversy on the resemblance of our shuttle to the American
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Space Shuttle became a set expression for describing, as it appears, plenty of many
similar projects. And this graduation project was one of them.

By the way, what Belotserkovsky was not able to say in Gagarin's Diploma (1986),
although the book was supposed to be about it, he put in his other book: Gagarin's
Death, Facts and Inferences (Moscow, Mashinostroyeniye Publishing House, 1992).
Presently, the author of the present article was lucky enough to meet with S. Be-
lotserkovsky. In memory of this meeting the Lieutenant General of the Air Forces
S. Belotserkovsky autographed a copy of his book Gagarin's Death, Facts and Infer-
ences and gave it as a present.

Taking into account Korolyov's request, the cosmonauts' graduation project also
contained the study of an aircraft configuration for spacecrafts. Those who have
studied Korolyov's designing activity thoroughly know that first he followed the
development of cruise missiles in the 30s (RP-318-1 rocket glider and cruise mis-
siles) and then the studies of wing surfaces in a series of experimental flights of the
V-5 research rockets in the 50s. And at the period of time under consideration Ko-
rolyov Experimental Design Bureau No.1 and allied organizations were intensely
discussing a winged alternative of a space capsule for the Soyuz spaceship being
under construction. Finally, the study of the aircraft configuration for spacecrafts
was also required for comparing and justifying the choice of the shuttle aerody-
namic design for the graduation project, i.e. a lifting body with folding wings and
grid fins.

The grin fin topic was so urgent for Experimental Design Bureau No.1 that at the
end of their meeting Korolyov, Belotserkovsky and Gagarin fouched upon it, but
not as a part of the graduation thesis, but a joint work at the Academy and the de-
sign bureau. An AFEA enthusiastic group of grid fin supporters carried out all the
necessary scientific graduation works according to Korolyov's tasks. For example,
they selected grid fins for the N1-L3 system and the Soyuz carrier rocket and speci-
fied aerodynamic characteristics of the descent vehicle of the Soyuz spaceship.

On 30 October 1965 the Deputy Dean of the AFEA Major General S. Belotserk-
ovsky and the leader of the cosmonauts' study group Colonel A. Butenko came to
see Lieutenant General N. Kamanin, head of cosmonaut training programme, for
the further elaboration of the graduation tasks, fo set objectives and goals in ac-
cordance with which the cosmonauts would design their spacecraft. The Academy
suggested three variants of graduation work topics: “Orbital Reconnaissance Air-
craft”, “Orbital Interception Plane” and “Spaceship for Striking Objects on Earth”.
And although N. Kamanin did not reject the topics, he did not give his consent. He
suggested thinking about the complex topic of “Moon Exploration”. He believed that
the topic could include automatic devices, manned fly-around spaceships, space-
crafts and facilities for Moon-landing and returning to the Earth. It goes without
saying that one of the subtopics would be “Defence Significance of Moon Explora-
tion.” Kamanin knew about the earlier meeting of Belotserkovsky and Gagarin with
Korolyov, but still wanted o suggest a broader fopic for the graduation work. Niko-
lai Petrovich informed them that they had not decided yet which fopic to choose
and promised to consult with the cosmonauts and the Commander in Chief and give
an answer by 10 November 1965.

Promoting his suggestions N. Kamanin called Y. Gagarin and asked him fo gath-
er all the students and talk over the topics they would like to work with. He also
informed him on the supposed topic, but Gagarin replied right away: “We are not
going fo work with the Moon topic.” Kamanin advised him not to give an answer in
haste, but seek advice from his fellow students and think about his variant.
Presently, on 3 November 1965, Gagarin informed Kamanin that the cosmonauts
approved of the 'Moon Exploration” topic. However, the day before, on 2 November
1965, Kamanin had spoken to Marshal S. I. Rudenko about the variants of the cos-
monauts' graduation work topics and Sergei Ignatievich had expressed his doubts
about the Moon topic: “It won't do”. Nevertheless, this was not enough for Kama-
nin to change his mind. He truly believed that “Moon Exploration” is the most inter-
esting topic for the cosmonauts in the light of a started Moon race with the Ameri-
cans. Moreover, many of these future graduates would be getting prepared for the
Moon mission.

On 25 April 1966 S. Belotserkovsky presented N. P. Kamanin a plan of the cosmo-
nauts' closing fraining sessions and thesis defence. The plan was made up in such
a way so that the cosmonauts would have graduated by the 50th anniversary of
the Great October Revolution. But it was obvious that those of them who would
be trained for the 7K-OK (Soyuz) spaceship flight would not be able to meet this
deadline. Thus, the leaders were fo determine who should concentrate on the flight
training and who should be studying for the graduation. As a preliminary decision,
Kamanin's agency found it reasonable to get V. Komarov, V. Bykovsky, A. Komissa-
rov and Y. Gagarin prepared for the flight and plan the graduation of the rest stu-
dents by October 1967.

Next day, on 26 April 1966, N. Kamanin made a decision to oblige Popovich, Titov,
Leonov, Volynov, Shonin, Zaikin, Gagarin and Soloviev to graduate from the Acade-
my by October 1967 and plan the graduation for Nikolaev, Bykovsky and Gorbatko
for the 1968-1969 academic year and make their participation in the 7K-OK mis-
sion a fop-priority task. But since each cosmonaut had different obligations, time
introduced its amends. And on 8 August 1967 N. Kamanin set a new current goal
for Gagarin: to graduate from the Academy by 1 May, receive an engineer's degree
and afterwards turn to the training of cosmonauts for manned space flights.

To be continued
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CTPATETMN

[OCOBOPOH3AKA3 BOJIbLWIE
BOJIRYET NMPEANPUATNA OlK

Enena 3akapsAH, HauanbHUK KOMMep4ecKoro
otaena Koponésckoi wénkosoi Gpabpuku
«lMepepoBas TeKCTUAbLMLAY .

MwuHyBLIEee neTo 3anoMHWTCA NpPeanpuATK-
am OMNK Poccun GecnpeueneHTHbIM hakTom:
BnacTb omuManbHO NpusHana cpbiB Mcnon-
HeHus [ocobopoH3akasza-2011. CBoelt Tou-
KON 3pEeHMs Ha CNOXMBLLYIOCA CUTyauuto fe-
NINTCA HayvyaNbHUK KOMMEpPYECKOro oTAena
KpynHenwero B Poccun TeKCTUAbHOMO Mpo-
n3soacTea Koponésckoi wénkosoi dabpu-
ku «MepefoBas TekcTunbLMLUa» EneHa 3aka-
pAH.

O60poHHbIi 3aka3 Ha 2011 rog npakTuye-

CKM pasmelléH. Tenepb Heobxoaumo npoa-

HaNM3MPOBATb BCE TE OrPeXM, KOTOPbLIMM bl

MONOH TEeKyLW U roA, YTOObI JOCTOMHO BbIATU

Ha locobopoHszakas 2012 ropa. MuHucTp

o6opoHbl P Cepalokos, 3aBepun, yto Bce

KOHTpaKTbl No [ocob6opoH3aKasy co BCemu

nocraslymKamu Ha 2012 rog 6yayT noanuca-

Hbl A0 KOHUa 2011 roaa. «Mbl nepBbI pa3 3a

BCIO MCTOPMIO CyLLeCTBOBaHMA [0co6OpOH-

3aKa3a BblieM Ha TaKow pexum. W Takon

pexum Tenepb GyAET NOCTOAHHOY». B ¢BA3U ¢
3TUM, KaK NpejcTaBnTeNb NPEANPUATUS, y4a-

CTBYIOLLErO B COMCNONHEHUM FTOCKOHTPAKTOB,

X0Yy BbICKa3aTb onpeaenéHHble coobpaxe-

HuA no popmrpoBaxuio N03-2012.

Cywutato, yto MO P® He pgomkHO ObiTh 03a-

604Y€EHO COCTOSHMEM MPOMBbILLNEHHBIX Npej-

npuaTuin, BbinonHawwmx F03. MuHucTep-

CTBO 06OPOHbI, B CErOAHAWHEM CTaTyCe, He

MMEET HW pblyaroB BO3LENCTBUA, HU MeXa-

HU3Ma, ANA pelleHus npobnem, MewwawLm

NPeAnpUATUAM BbINOHATL FT0cO60pPOH3aKas.

Kakas ceropHa oCcHOBHas 3ajaya 3T0ro mMu-

HucTepcTBa?

e CpoepxuBaHMe BOEHHbIX W  BOEHHO-
NONUTUYECKUX Yrpo3 6e30macHoCTU uiu
nocAratenbCTB Ha MHTEpecbl Poccuickom
depepaumnu;

® 3alKUTAa IKOHOMUYECKUX U MNONUTUYECKUX
nHTepecos PO;
® ocyllecTBeHne
B MUpPHOE Bpems;
® NpMMeHEeHNe BOEHHON CUNbl.
Mol cnpocum ¢ MO P® He 3a 1o, 4TO NO €ro
BMHE OCTAHOBUIOCh TO UK MHOE Npeanpus-
Tue, a 3a TO, YTO HalLM BOMCKA OCHalL|eHbl CTa-
pbiM, HECOBPEMEHHbIM BOOPYKEHUEM, YTO
OHM He CMOTAY AOCTOMHO OTPa3MUTb Yrpo3bl.
TaK KTO e B Hallei cTpaHe AomKeH (LuuTu-
pyto 13 «[oNHOMOYMIA):
— OTBeYaTb 3a peanusauuio npeaycMoTpeH-
HbIX [OCYyAapCTBEHHbIM O0GOPOHHLIM  3a-
Ka3oM Mep MO COXPAHEHWI0 W Pa3BUTUIO
CTpaTermyeckux opraHusaumii  060poHHO-
NPOMbILINIEHHOTO KOMM/IEKCa N KPUTUYECKUX
TeXHONOrnn?
— CNeauTb 3a 3aKNI0YEHMEM U BbIMONHEHEM
rocyaapCTBEHHbIX KOHTPAKTOB (40roBopoB)
no FocyaapcreeHHOMY 060POHHOMY 3aKasy?
KTo aomkeH Haa3upatb «3a peanvsaymen ro-
CYAAPCTBEHHOW LLeHOBOM NOMUTUKK, NpUMe-
HEHMEeM TroCyAapCTBEHHbIX Perynmpyembix
LeH Npu pasmelieHUn U BbiNonHeHuUn [o-
CynapcTBeHHOro 060poHHOro 3akasa»? Po-
cobopoH3akas. PocobopoH3akas — 310 De-
AepanbHas cnyxba no 060poHHOMY 3aKasy
— QepepanbHbii OpraH MCNONHWUTENBbHON
BIACTU, OCYLLECTBASAIOWMA AeATeNbHOCTb MO
KOHTPO/O U Haf30py 3a BbINOJHEHMEM ¢he-
JepanbHbiMW  OpraHamy  UCMONHUTENLHOW
BNACTW, OpraHamy WCMNONHUTENbHON BNa-
cTn cybbekToB Poccuiickont ®epepaumn, ux
LOMKHOCTHBIMU TMLAMU, OPUANYECKUMMN NN~
uamu yctaHoBneHHbix KoHctutyumen Poc-
curickon ®epepaunm, dhegepanbHbIMKU KOH-
CTUTYLMOHHBIMU 3aKOHamu, degepanbHbiMu
3aKOHaAMM W ApYrMMKU HOPMATUBHLIMK Mpa-
BOBbIMM aKTamu Poccuiickon ®Pepepauun
HOpM U npaeun B cchepe MocynapcTBeHHOrO
060pOHHOTO 3aKasa.
B cBA3M C NpefocTaBNeHHbIMU JaHHOMY Op-
raHy MOJHOMOYMSIMU, YUYUTbIBAS YTO PYKO-
BOACTBO JAeATenbHOCTblo PocobopoH3akasa
ocywectenset lpesugeHt Poccuiickon Pe-
Aepauum, cynTao Heob6xoaUMbIM:
1. Pe3Ko ycunutb ponb AaHHOro opraHa B
peleHnn Lenoro paga CepbEHENNX Npo-
6nem, KOTopble CyLLLeCTBYIOT CeroaHs B 060-
POHHOW NPOMBILLNEHHOCTH.
2. [ins ycnewHoro BbinonHenus 03 3abna-
rOBpEMEHHO MpoaHannM3npoBaTb BCe BEPTU-
KanbHble TEXHONOrMYecKne LEenoyknu Couc-
nonHuTenei 060poHHOro 3aKasa.
310 o4eHb GonbLIOK Tpya, TPebyolmit aHa-
Nv3a B3aMMOCBA3EN MpPeanpuUATA, HO Ans
TOro ytobbl BOBpPeMs NpefoTBpaTUTL Hera-
TUBHYIO CUTyaLUto, FrapaHTXpOBaTb BbIMNOJ-
HeHune 03, 3T0 AOMKHO BbITb caenaHo, u s
He BUXY APYroro opraHa, Kpome CTPYKTypbl
P03, koTopblii 6bl UMEN MOAHOMOYMS 3TUM
3aHMMaTbCA.

CUNOBLIX  Onepauun
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MpuBeay Nnprmep Nogo6HOro poaa cuTyauuu.
HeckonbKko net Hasaj npekpatuna npous-
BOACTBO M femMoHTMpoBana obopynosaHue,
HeobxoamMmoe Ans HapaboTKM nonavamui-
HbIX HUTeN oT 2,2 no 58 Tekc FOCT 15897-97,
000 06beanHEHHan XMMUYEeCcKasa KomnaHus
«LLleknHoasoT».

B pe3ynbtate B KPUTMYECKON CMTyaL UM OKa-
3an1cb NPeanpuATUA, WUCMOoAb3yolme Tex-
HUYEeCKNe TKaHW M3 [JaHHOro MonnMamMuiHo-
ro cbipbs, Takue Kak ®IYM «HNM «Cnnasy,
OAO «HMMN «3Be3pa», PIYN «AsaHrapp»,
dryn «BUAM», ®IYM «BoTKUHCKWUIA 3aBogy,
®ryn «FKHML um. M. B. XpyHuuesax», ®Iyn
«HNPKL, «LUCKB — Mporpecc», ®IYM «HMO
UT», ®IYN «MKNK «YHuBepcany», @rymn «HAN
NapawwtotoctpoeHus», PryM «Hnuroumaru»,
oryn «KANO wm. C. M. FopbyHosa», 3A0
«33M» PKK «3Heprua», OAO «Monér», OAO
«Y33MUK», OAO «APT» 1 COTHU ApyrUX.

Mbi obpalyanuck ¢ npocbboii B pasnnyHble
MHCTAHUMM W NOHUMAnNM, 4To He CyulecTBy-
€T BHE3IKOHOMMWYECKOro mexaHusma u de-
[lepanbHOM  YNONHOMOYEHHOW  CTPYKTYPSI,
cnoco6HoM B3ATb Ha cebs pelieHue AaH-
HoM npobGnembl. Bbin nonydeH oduymans-
HbI oTBET U3 MuHnpomTopra. Ham ykasanu,
YTo X1MM3aBOAy He peHTabenbHO NpPou3Bo-
OVTb [AHHYI0 MPOAYKUMIO U O NOCNesCcTBU-
AX AOMKHO 6bIN0 No3abotutbca MuHUCTep-
cTB0 060poHbI Pd. To ecTb rocyaapcrBeHHas
CTpyKTypa 03aboTunack MHTEpecamm 4acTHo-
ro Npou3BoAUTENS, HO He focyaapcTBa.
TonbKo Gnarogaps NaTpUOTUYECKM HACTPO-
€HHOMY PYKOBOACTBY [ApPYyroro Xum3aso-
na — «KypcKXMMBONOKHO» — 6bI10 OCBOEHO
NPOV3BOACTBO 3TOM HUTU, HO mpobnema cy-
LleCTBYeT U CErofiHs, byKBanbHO Ha BONOCKe
BUCUT BbINOMHEHME 3aKa30B BCEX BbllleHa3-
BaHHbIX NpeanpuaTuii.

MOHATHO, 4TO TO/LKO C MOMOLLbIO hefepasb-
HOVi YNONHOMOYEHHOM CTPYKTYpbl Heobxoau-
MO peLLaTh TaKoro poja Bonpochl.

Xouy CKasaTb HECKO/bKO CNOB Mo Habones-
Lwemy BoMpocy LLeHoo6pa3oBaHMA Ha u3ge-
nuna no M03. Beiwe npuBogunach uutata u3
«MonHomouun» PO3 no peanusaumm rocy-
[ApCTBEHHOW LEHOBOW NOAUTMKU. [losHO-
CTbl0 NoaaepxuBaem Bo3mylieHne MO PO
BbICOKVMMU LleHaMKn Ha mngenus. Kak npous-
BOAWTENN Mbl MOCTOAAHHO CTaNIKMBAEMCS C No-
NbITKAMW NOBbICUTb LiEHbI HA UCXOAHblE Ma-
Tepuanbl U cbipbé BNNOTb A0 90 %. HywxHo,
ONATb-TaKW, HA YypoBHe (denepanbHoOro op-
raHa npeaBapuTeNbHO NPOBECTU KOHTPOJb
060CHOBAHHOCTM POCTa LIEH MO BCEM TEXHO-
NIOTMYECKMM LienoyKkam. Heobxoammo B 3a-
KoHofaTenbHOM nopsagke ana 03 BHeapATb
«CKBO3HOW» AednATop ANs BCEX COUCMNONHU-
Tenen.

Ho 310 fomkeH 6biTb 060CHOBaHHbIN, 06b-
EKTUBHbLIN pa3mep fednatopa, faloWmin He
meHee 10 % peHtabenbHoCTU.
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HAYYHO-MNMPOU3BOACTBEHHOE OB bEANHEHWE
«ABTOMATMU3ALIMA MALUMH
N TEXHOJIONNN»

< PA3PABOTKA V1 U3rOTOBJIEHME ;36[,1532 TR OTE,
< KOMIUJIEKCHDBIE MOCTABKM Ten./daxc: +7 (812) 369-88-05,
< FAPAHTUMHOE N NOCTTAPAHTUVNHOE OBCNYXXUBAHUE 369-01-79

(B TeueHmne cpoka cny)6bi Kopa6nsa) E-mail: info@amtnpo.ru
< OBYYEHME http://www.amtnpo.ru

NPOAYVKLMA NPEANPUATUA 20 JierT
- CUCTEMDbI YNPABNEHUA TEXHUYECKUMU CPEACTBAMMU:

noKkanbHble U UHTerpupoBaHHblie ACY TC, peanusyowmne GpyHKUNM LEHTPaANN30BAHHOIO KOHTPOIA
W ynpaBNeHUs FaBHbIMU ABUraTeNI MU, NPONYNbCMBHLIMU KOMMNieKcaMu Ha 6ase JPA n IPPA,
Au3esb-reHepaTopaMun, MHOroarperaTHowm 31eKTpoCcTaHLuMel U MHOFOCTaHLMOHHOM 3J1eKTPO3-
HepreTMyecKol cnucTemMon (c obecrneveHneM xmpyyectm n 6ecnepedoONHOro 3NeKTpocHab)XeHus),
obuiekopabenbHbIMU CUCTEMAMUN U Ap. BCMOMOraTeNibHbIMU MeXaHn3MamMu

- NYNIbTbl YNIPABJIEHUA * MATHUTHbIE NMYCKATEJIN
* PACMPEAYCTPOUCTBA * ABTOMATUYECKUE NEPEKNIOYATE/IN
(TPLL, APLL, BPLL. 3PLL n ap.) CETEU U NYCKATEJNIEUN

- YCTPOUCTBA NMJABHOIO NYCKA U PE- - BJIOKW BECMIEPEBOWHOI0 MUTAHUA
rYINPOBAHUA YACTOTbl BPALWLEHUA - APYTUE BUAbI
SJIEKTPOMPUBOAOB NMNOCTOAHHOIO 3JIEKTPOOBOPYAOBAHUA
M NEPEMEHHOIO TOKA MO TPEBOBAHUIO 3AKA34YUKA

Mpu pa3pa6oTKe M N3roToBNEHUN NPOAYKLUU 06ecneYynBaloTCA:

- annapatypHas yHuduKauus;

- BbICOKME TEXHUYECKMNIA YPOBEHb U KayecTBo;

- BblCOKaA HafE&XHOCTb, B T. 4. PEMOHTOMPUTOAHOCTb.

PACKAGED SUPPLY OF CONTROL SYSTEMS
AND ELECTRIC EQUIPMENT
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