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STRATEGY

OMK POCCUM UAET HA TNYBOKYHO MHTEPALIMIO
YACTHOIO BU3HECA B OGOPOHKY

BaxHewwwmnm cobbitem pabotsl Il MexxayHapoaHoro dopyma «TexHONornm B MalMHOCTPOEHNUIN —
2012» cTana KoHdepeHymsa «Ponb 060pOHHO-NMPOMBILWINEHHOTO KOMMIEKCa B MOAePHM3aLUn CTpa-
Hbl M 06LLecTBa», NPOBeAEHHAA NOA PYKOBOACTBOM 3amecTutens MNpepcepatens NpaButenbCTBa
Poccumnckon ®epepaumnm Amutpua PorosunHa. lMpeanaraem Bam BbILEPIKKM U3 €ro BbICTYNNEHUA:

0 KAAPAX

MpeanpnATUA JOMKHBI BKNAAbIBAaTbCA B Kajpbl,
nokynaTtb 3T Kazpbl B By3ax. By3bl, B cBoto oue-
pesb, CMOTYT TaK nosy4aTb NOAAEPHKY CO CTOPO-
Hbl BYAYLUMX 3aKa3UMKOB, IKCMOPTEPOB UHTENIEK-
Ta u3 BbiCWUX y4ebHbIX 3aBeaeHuit. Mpeanpuatns
VAN NHTErpupoBaHHble CTPYKTYpPbl AOMKHbI Bbl-
CcTynaTb B KayecTBe HeKoln nnaTéxecnocobHow
cucTeMbl, onnaynBatoleit obpasoBaHmne Tex cre-
LUMannCTOB, KOTOpble BYAYT HYXHbI ANA AanbHen-
Wwero pasBUTA NPOM3BOACTBA.

O MJIAHAX N 3AAAYAX

Ha 70% 06HOBUTbL BOOPYKeHWE 1 BOEHHYIO TEXHU-
Ky B Bolickax kK 2020 roay. U k aToMy BpeMeHuW Hajo
VUMeTb Hepa3pylueHHylo, HeoGaHKPOUYeHHY!0, a Mo-
[IePHM3UPOBaHHYI0 NpOMbIWeHHOCTb. locyaap-
CTBEHHAA 3ajaya, KOTopasa CTOWUT Haj 3ajadyamu
MuHucTepcTBa 060pOHBI,~ Pa3sBUTb NPOMbILLIEH-
HOCTb 1 06LiecTBO, CAENAB ero MHAYCTPUaNbHbIM
W WHTeNneKTyanbHbIM. BTopoe ycnosue, kotopoe
no3BOAUT cAenaTtb Tak, 4Tobbl Bce 3To paboTano,-
ctpax. CTpax nepej 3aKOHOM. YBaxxeHune K 3aKOHY.
YBaxeHue K AUCLUNINHE, KOTOpas AOMKHA ObiTb

y MPON3BOACTBEHHUKOB MO OTHOLIEHUIO K rocyAap-
CTBEHHOMY 3aKa3uuKy. Ml aomkHbl GbiTb UHCTpY-
MeHTbl, KoTopble obecneyaT 3Ty AMCLUMIUHY Ha
BCeX CTaflMAX CO3/JaHNA HOBOrO NPOAYKTa.

0 BOEHHOW NPUEMKE

Mpe3naeHT A0CTaTOYHO KECTKO BbiCKasanca no
noBoJly COKpalleHNs BOEHHON NpUEMKW. Boen-
HaA NpMEMKa MOoXeT BbITb N0-pPa3HOMY yCTPOEHa,
HO OHa Jo/MKHA 6biTb. MpuéMKa Bceraa AoMmkHa
paboTaTb B KoHTakTe ¢ OTK, KoTopbIii HaxoAWT-
cA B BeAeHWUM npeanpusatua. Ho ecan He byaer
O/lHOTO KOHTPOJIbHOIO (hMABTPA, TO Y BTOPOI KOH-
TPONbHbIN GUNBLTP, KOTOPbIA HAXOAUTCA MOA MO~
HbIM KOHTpPONeM AWPEeKTopa MpOU3BOACTBA, He
Gyaet paboTtaTtb. Mbl ¢ Bamn Gyaem nonyyatb pe-
KNaMauum He TOJIbKO OT CBOUX, HO U OT MHOCTpaH-
HblX 3aKa34MKOB W, KaK cejcTBMe,~ yTpaumBaTb
penyTauuio HaAéXHbIX Npou3BOAUTeNell BOEH-
HoW npoaykuuun. Poccus, a go toro CoBeTckui
Col03, Bceraa cnaBuMaNCh rapMOHWYHBIM coveTa-
HWeM ABYX MOHATUI - LeHa 1 KavyecTBo. Ecnm Ka-
YyecTBa HeT, a LIeHa CKayeT BBepX, TO TOrAa, U3BU-
HWTe, ¥ penyTauun He ByAeT HUKAKOM.

0 MOHONOJIN3ME

MoHononucta Hago y6utb Kak knacc. Pacctpe-
NATb ero 3KOHOMUYecKkuMu Metogamu. Kakum o6-
pa3oM? Mbi co34aéM B YnMcNe NPoYMX HOBbIX 06-
pa3oBaHuUit B BoeHHO-NpoMmblIlLNeHHO KoMuccum
coBeT MO rocyAapCTBEHHO-4aCTHOMY mnapTHEp-
cTBy. Bo3rnaBuT ero MuHuceTp no cBAsAm ¢ OTKpbI-
TbIM NpaBuTenbcTBoM Muxaun A6bisos. B coser
BOWAYT NpeACTaBUTENN YaCTHOWN MPOMbILLIEHHO-
CTK, KOTOPbIe NoAyYaT JAOCTYN K 060POHHbIM Tex-
HONOrMAM M 06OPOHHON UHAYCTPUM B TOW YacTy,
KOTOpYlO N03BONAET HaM cneunduKa KoHGuaeH-
LManbHOCTN AaHHOTO NPOoN3BOACTBa. Mbl NoOMAEM
Ha rnyGoKyl MHTerpaumio YactHoro Gu3sHeca B
060poHKY. IMeHHO ¢ TeM, 4ToObl y6UTb MOHOMO-
nucta. Ans Toro, 4tobbl CO34aThb A5 HEMO KOHKY-
peHTHyto cpeay. lnA Toro, 4To6bl CO34aTb TEXHO-
napKu TaMm, rae 3To BO3MOXHO. Ml npon3BoAnTb 3TH
caMble 60/1Tbl, KOTOpblE CTOAT MUJIJINOH 0NNapoB,
3a Konenky. [lo KoHua roga 3apaboTaert HoBas Ma-
LUMHA 3KOHOMMWYECKOro CONpoOTUBNEHMUA MOHOMNO-
nn3My.

THE DEFENSE INDUSTRY COMPLEX OF RUSSIA MAKES FOR DEEP
INTEGRATION OF PRIVATE BUSINESS INTO DEFENSE INDUSTRY

The most important event of the Second International Forum Engi-
neering Technologies 2012 proceedings was the conference “Role of
the Defense Industry Complex in Modernization of the Country and
Society” conducted under the leadership of Dmitry Rogozin, Depu-
ty Chairman of the Government of the Russian Federation. We would
like to offer some quotations from his address to your attention:

ON PERSONNEL

The enterprises should invest into personnel, they
should procure this personnel at the higher educa-
tional institutions. The higher educational institu-
tions will, in turn, be able to get a support in such
a way on behalf of their future customers, the in-
tellect exporters from the higher educational insti-
tutions. The enterprises or integrated structures
should act as a certain solvent system paying for
education of the experts that will be needed for fur-
ther production development.

ON PLANS AND TARGETS

Renovate the armaments and military equipment of
the military forces by 70% before 2020. It is expe-
dient fo have by that time non-destructed and non-
bankrupt but modernized industry. The target of the
Government, which is above the targets of the Min-
istry of Defence, is to develop the industry and soci-

ety to make it industrial and intellectual. The second
condition, which will help make it work, is the awe.
The awe of law. The respect to law. The respect to
discipline, which should be present with the indus-
trialists with regard to the governmental customer.
And there should be the tools as well fo ensure this
discipline at all stages of making a new product.

ON MILITARY ACCEPTANCE

The President has expressed his rather fough opin-
ion regarding curtailment of the military accep-
tance. The military acceptance can be designed in
different ways, but it should be there. The accep-
tance should always work in contact with the qual-
ity control departments (QCD), which report to the
enterprise’s administration. Therefore, if one check
filter is missing, then the second check filter fully
controlled by a Director of a production facility, will
fail to work. We and you will get claims not only from

our customers but from the foreign customers too
and it will result in losing a reputation of the reliable
manufacturers of military produce. Russia and, ear-
lier, the Soviet Union, have always been famous for
a concordant combination of two aspects: price and
quality. If the quality is not provided and the prices
are rocketing, then, | beg your pardon, there will be
no reputation whatsoever.

ON MONOPOLISM

A monopolist should be annihilated as the class.
Shoot it down using economic methods. How? We
establish a Council for Public-Private Partnership
among the other new formations in the Military-In-
dustrial Commission. It will be headed by Mikhail
Abyzov, Minister for Relations with the Open Gov-
ernment. The Council will include representatives
of the private industry, which will get access to the
defense technologies and defense industry in that
respect, which is admissible for us by a specific
character of confidentiality of this production. We
will make for deep integration of private business
into defense industry. We will do it with a particular
purpose to kill a monopolist, to create the competi-
tion environment for him, and fo establish the tech-
nological parks as much as it is possible in order to
produce those same bolts, which cost one million
dollars, for a kopeck. A new machine of economic
resistance to monopolism will start working by the
end of the year.
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Anapeit Ctpenun

5OJIbLUME OPBUTHI

MepBblit pyKOTBOPHDI 06bLEKT, NOC/aHHbI Ha OKOI03eMHY0 Op6uUTY, NpeAcTaBsAn co60if anlOMUHUEBbII
WIApMK JMaMeTPOM NPUMePHO 60 CM, HAKaYaHHbIN CXKATbIM a30TOM U HeCyLUil B CBOEM YpeBe /iBa He6oJb-

WIMX NepeaTYnKa, KoTopbie Cnanm curHansl Ha 3emnio. Ha gBaauaTh BTopoit aeHb GaTapeiku

pa3paaMAnChb, U CNYTHUK 3aTuX. Mpowwno ewé HeCKONbKO Heaenb, U NepBbIii B MUPe KOCMUYECKMUii
annapar, cyas no Bcemy, 6eccneHo ucnapuics, BOPBaBLIMCh B BEPXHUE CIION 3€MHOiA
atmocdepbl. OAHAKO UMEHHO ITOMY CNYTHUKY 6b110 CYXKAEHO OTKPbITb

HOBYIO0 3py B UICTOPUU HAYKU, TEXHUKMU,
Aa U BCero 4yenoBeyecrsa. .

B KOCMOC HANEPErTOHKK

MepBble coO6LWEHUA O HamepeHWu 3any-
CTUTb MCKYCCTBEHHBIN CNYTHUK 3emau no-
asunncb ewé netom 1955 roga. CHavana
0 CBOWX M/JaHax OMOBeCTUAN MUP amepu-
KaHLbl, @ NOTOM C aHaNnorM4HbIM 3aaBNEHM-
em Bbictynun Coetckuin Coto3. Mpegnonara-
N0Cb, YTO OTNPABKa B KOCMOC He6onbLIoro
MeTaNNNyecKoro npeamera AOMKHa npow-
301TM B pamkax MexayHapoaHoro reocusu-
4eCKOro rofia, OAHAKO CneunanucTbl NoHU-
Manu UCTUHHYIO MOAOMNEKY KOCMMUYECKOro
copeBHOBaHMs, B KOTOpoMm, Baobasok, CCCP
MMen Hemanoe NpenMmyLLecTBo.

Cama uges oTnpaBuTb B KOCMOC paKeTy bbina
BblCKa3aHa B AMepuKe ewé B 1946 rogy. Op-
HaKO MpepioXXeHNe BENNKOro HemMeLKoro
KOHCTpyKTOpa BepHepa doH bpayHa, co3aa-
Tensa nereHaapHbix paxket PAY, nepelesiiero
Ha CTOpoHy nobeautenei Bo Bropoit mupo-
BOV BOMHe, HWUKAKOrO 3HTy3Masma He Bbl-
3Bano — Hu B [leHTaroHe, HW B benom gome.
[leno B TOM, YTO HUKQKOTO BOEHHOTO 3Haye-
HWA CNYTHWK MMETb B TO BPeMsA He Mor, a B
cTpouTenscTBe pakeT CoeauHeHHble LUTatsl
He HyxXpaanuch. VX nyywas B mupe cTparteru-
yecKas aBMaLWs, UMeBLLAA B CBOEM pacno-
psXeHUM aToMHylo 6omOy, B cnyyae Heob-

XOAVMOCTW MOrfa HaHeCTn yaap Bo3mesaus
6€30 BCAKUX PAKET, U TPATUTb eHbrM Hano-
ronaaTenblUNKOB Ha TEXHUYECKUN CNOXHbIN U
JOPOrocCToALMA NPOEKT npe3unaeHT lappu
TpyMaH He cyuTan HyxHbiMm. WiccnegoBanus
B 3TOV 06/1aCTN BENNCb MEAIEHHO, U B UTOTe
BCce paboTbl, CBA3aHHbIE C CO3AAHUEM MEX-
KOHTUHEHTa/IbHbIX 6aNINCTMYEeCKUX paKerT,
paKeT cpefHero paavyca [encTBua u, pas-
yMeeTcsl, paKeT-HocuTene, 6binn CBEPHYTHI
B 1949 ropy.

B cBoto oyepeap ToBapuw, CtanuH, nonyyms
B PYKM aTOMHyt0 60M6Y, He men cpeacTs Ans
eé poctaBku Ha Tepputopuio CLUA. Takum
CPeACTBOM MOrfa CTaTbh TAKENAA MEXKOH-
TUHeHTaNbHas GanaucTMyeckas pakeTa,
1 Ha NOCTPOWKY TaKoM paKeTbl Gbinu Gpolue-
Hbl KOJloCCanbHble cUbl U cpeacTBa. Pabo-
Tbl B 3TOW 0bnactu Bo3rnasun Cepreii Mas-
nosny Koponés, KOTOpbIN nepeps BOWHOW
OblN OCYXKAEH KaK BpeauTenb — Kak pas 3a
TO, YTO OTB/IE€KaN NPOEKTHbIEe N TEXHUYEeCKne
MOLLHOCTU CBOe nabopaTopum Ha CTpou-
TeNbCTBO NPOTOTUNOB pakeT. IMEHHO reHu-
em Koponésa 1 ero KomaHabl 1 6bina cosga-
Ha Taxénas pakeTa, cnocobHas 3abpocutb
sAepHbIiA 3apAf Ha BPaKAEeOHbI KOHTUHEHT.
HasbiBanacb oHa 8K71 (BapuaHTtel — 8K72,
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8K74 n pp.). 21 aBrycta 1957 roga TaKkas
pakeTta (nocne TPEX NpeawWecTBYOLLNUX Hey-
AayHbIX MNOMbITOK) AOCTUMA 3afjaHHOro KBa-
aparta. A 27 aBrycta 06 3TOM Ha BeCb MUp CO-
o6wwmno TACC. 3710 6bina ceHcayums.

OpfHako [nA MaccoBOro pas3B&pTbiBaHWA
Takas paketa He noaxoauna. OHa npeacTas-
nana coboi CBA3KY U3 LLEHTPanbHOMo U Ye-
ThIp&X GOKOBbLIX BNOKOB, KOTOPYIO TEXHMYe-
CKM HEBO3MOXHO 6bI/10 yNpATaTh HYU B KaKyto
waxry. [lnnHa paketbl coctaBnana 32 m, ana-
MeTp «naKketa» 6/10KOB NepBOii CTyneHu no
BO3AYLWHbIM pynsm — 10,3 m. Ecim 6b1 waxty
1 y#anocb NocTpouTh, To NoTpeboBanach bbl
KPbILIKa BECOM BO MHOTO TbiCAY TOHH. Kax-
Jas paketa TpeGoBana CnoXHoi MHbpa-
CTPYKTYpbl, BKOYAA KWCNOPOAHbIN 3aBOJ
HeAaneKo OT KaXAon CTapToBOW NNOLWAAKM,
1 OKONO 24 4 Ha HeNnocpefCTBEHHYIO NOAro-
TOBKY K cTapTy. Cama ctaptoBas miolagka
npepcraensna coboil OrpomMHoe COOpyiKe-
HWe, XOPOLUO BUANMOE pa3BeblBaTe/bHbIM
CcaMonétam 1 KpanHe ya3BrMmoe.

3aTo TaKaa paKeTa BMNO/JHe NOAXOAWNA ANA
nonétos B Kocmoc, u BoT 3aecb CCCP umen
Gonblwyto dopy — UMEHHO MOTOMY, YTO
B CBOE Bpems OTCTan B MPOW3BOACTBE aTOM-
HOrO OPYXMKA .



[na 3anycka WCKYCCTBEHHbIX CMYTHUKOB
3emnn TpeboBannCh PaKeTbl-HOCUTENN, NPU-
4&M TaKme, rpy30noAbEMHOCTb KOTOPbIX MO-
3BONANa BbIGMpaTh Haubonee HaaEXHYIO
KOHCTPYKLMIO KOCMUYECKUX annapartos. [ns
TOro 4to6bl CO3AaTh M BbIBECTU HA OPOUTY
CMYTHWK, HYXHO OblI0 XOPOLIO 3HAaTb yCNo-
BMA KOCMOCA, OfIHAKO 4TOObl M3YyYuTb 3TU
yCNoBUs, He0BX0AUMO 6bINI0 TAKUM CMYTHU-
KOM pacnonaratb (M paKeToi-HoCcUTENEM ANA
Hero!). Kakum xe mor 6bITb BbIX0OA U3 3TOrO
npoTMBopeunn? BbIXoa COCTOAN B NPOEKTU-
pOBaHUM KOCMUYECKMX annapartoB ¢ 60/b-
WMMK 3anacamm QYHKLMOHANbHBIX BO3MOX-
HOCTeW Ha clyyan, eciu ycnoBus Kocmoca
OKAXYTCA OTIMYHBIMK OT Npeanonaraembix.
To ecTb BCe CUCTEMbI CMYTHUKA HEOOXOAMMO
6bin10 Ay6AMpoBaTh, YTOBbI BbIXOA U3 CTPOA
no6oI 13 HUX He MpeBpaTUi KOCMUYECKNI
annapar B rpyay metanna.

Ho HapéxHocTb — Bellb goporas, v Takoe
«pe3epBMpOBaHME» — 3TO BCErAa JONOAHU-
TeNbHaA Macca, KoTopylo Heobxoaumo Bbl-
BOAMTb B KOCMOC. B KOCMMYeCKMX annapartax
Ha CYeTy KaX/ablin Kunorpamm maccol. Ho yto
fenatb, eCnu rpy3onofAbEMHOCTb PaKeTbl 13-
HayanbHO Mana? VMeHHO Takas npobne-
Ma cTosfa nepej amepuKaHCKUMK cneuua-
auctamu. Bce Kocmuyeckne annaparbl B TO
BPEMs 3anycKanuch TAXENbIMU Bananctuye-
ckumm paketamu. Ho B CCCP rpysonoabém-
HOCTb TaKUX PaKeT onpeaensnacb NCxoan n3
Heo6XoAMMOCTU OCTaBNATL Ha APYroM KOH-
TUHEHT aToMHYI0 6omby maccoit 4 7. A B CLLA
paKketbl 6blM co3aaHbl noa Gonee nérkyto
BOAOPO/HYI0 6oMBY, Macca KOTOpoil He npe-
Bbllwana 1 T. K pa3paboTke TAMENbIX paKeT
CLWA npuctynuan Tonbko nocne 1953 roaa.
[To3TOMY amMmepUKaHCKUM UHXeHepam ocTa-
BaNOCb PacCyMTbIBaTh NNLb HA BCECTOPOH-
HIol0 O0TPabOTKY cnyTHUKA (M, KOHEYHO e,
paketbl-HocuTeNns) Ha 3emne. Ho Kocmu-
yecKkue TexHoMorm TpebyloT MHOroneTHe
oTpaboTKW. PaKeTHbIl ABUraTenb C 3aaaH-
HbIMW MapameTpamu Hefb3a BOT TaK 3anpo-
CTO CMPOEKTNPOBaTb U BONNOTUTL B MeTan-
ne. HyxHbl rofbl UCNbITAHUA, MyYUTENbHbBIX
npo6 u olwnboK. Ho Heo6XoANMOCTb KOH-
CTPYMpPOBATb CNOXHbIE U AOpOrocrosiine
ncnbiTaTeNbHble CTeHAbl OTHUMANa rnaBHbIN
1 HeBOCNOJHUMbIN pecypc — Bpems. Kak u
cenyac. «3Hepromaw» npoaaér Lockheed
Martin ceou puratenun P[1-180, co3paHHble
Ha 6a3e HapaboToK 1980-X, ANs YCTAHOBKM
Ha pakeTbl Atlas. AMeprKaHLbl MOTYT U camu
pa3paboTaTb TaKue Xe, Aa KaNKo BpeMeHU.
M xoTs 31 sHBaps 1958 roga paspabotaH-
Has noj pykoBoacTBom BepHepa cdoH Bpay-
Ha paKeTa-HoCuTeNb BbiBena B KOCMOC Nnep-
BbIl AMEPUKAHCKUIA CNYTHUK «IKcnnopep»
mMaccon 14 Kr, 3TOT 3anycK NOKa eué He
MOT cepbe3HO coKpaTutb oTctaBaHue CLUA

B 6MTBE 3a KOCMOC. JIMWb cnycTa fecatu-
NeTne ycnex MMCCUM «AmnonnoH» No3BOMA
Amepuke 060t CCCP B roHKe Ha KoCcMuYe-
CKMX Tpaccax.

3BE3/JHbIE BOMHbI

MpaKTMYeCcKN OLHOBPEMEHHO C 3anyCKoM
nepBOro CNyTHMKa BCTana KOHKpeTHas 3a-
Jada: MOXHO 1 ero «COUTb» U KaK 370 cae-
nartb?

MepBoHayanbHoe peleHne ObiNo cambim
paauKanbHbIM: Npeanonaranoch YHUUTOXe-
HYe BPAaXEeCKWX KOCMWUYECKMX annapatoB
(KA) B3pblBOM sfepHoit 60eronoBku, fo-
CTaBNAEMOW B PANOH e 3eHUTHON paKe-
Toii. Viges 6bina xopoLua Bcem, Kpome 0fiHO-
ro: 60/bLUO paguyc NnopaxeHus SAEpPHOTo
3apaja BbIBOAMA U3 CTPOA He TO/bKO Bpa-
KECKME, HO N COBCTBEHHbIE CNYTHUKMN.

B 3Tom Ha cBOéMm onbiTe ybeaunucb ame-
puKaHubl B 1962 roay, Korga ucnbitbiBanu
NPOTUBOCNYTHUKOBOE OPYXWe MNOA KOAO-
BbIM Ha3BaHuem Starfish Prime. Ha BbicoTe
0K0110 400 KM 6bin B30pBaH AAePHbIN 3apaj,
MowHocTblo 1,4 MT. B3pbiB, KOTOPbIN NpOU-
30wWweén B 1300 Km oT [aBaWiCKUX OCTPOBOB,
BbIBE/ M3 CTPOA MO KpaWHen mepe LecTb
KOCMUWYECKMX annapaTtoB, Kak amMepuKaH-
CKUX, TaK ¥ NpUHagnexalmnx pyrum ctpa-
Ham, TO eCTb NPUMEPHO TPeTb BCex CnyT-
HUKOB, KOTOpble B TO Bpems ob6palyanucb
BOKpYr 3emMiu Ha Hu3kux opbutax. MMop
[eNCcTBMEM 3N1eKTPOMArHUTHOro MMMynbca
AafepHoro B3pbiBa B ropoge Oaxy nepero-
penu 300 yAnyHbIX poHapen. IKcnepumeHT
noaTBEPAMUA, YTO AAEPHbIA B3PbIB MOXHO
MCNONb30BaTb B KayectBe MPOTMBOCMYT-
HWKOBOTO OPYXMWS, HO TAKOEe «/IeKapCTBO»
MOJKET ObITb Xy3Ke camoii 60ne3HU.

bonee pasymHbiM pelleHMem npeacraBnsn-
NNCb HesdepHble OpOuTanbHble CUCTEMBI,
cnocobHble MaHeBpMpoBaTb Ha opbuTte u
B c/lyyae He06X0AMMOCTH aTaKoBaTb KOCMU-
yeckoro Bpara.

B CCCP co3paHMe TaKMX KOMMNEKCOB Ha-
yanocb B 1960 rogy, Korga ¢ uHUUMATK-
BOW pa3paboTKM «ucTpebuTens CnyTHUKOB»
(UCQ) BbICTYNUN  reHepanbHbI  KOHCTPYK-
Top OKB-52 B. H. Yenomen. U yxe 1 Hoa-
6ps 1963 roga TACC coobwmno o 3anycke
B CCCP «nepBoro B mupe» maHeBpupylo-
wero Kocmmyeckoro annapara «Monér-1»,
06bsABMB, YTO 3TOT annapar B xofe noné-
Ta BbINOJHUA «MHOTOYMCNEHHbIE» MAHEB-
pbl U3MEHEHWSA BbICOTbI U MAOCKOCTW Opbu-
Tbl. BTopoi «lMoném» craptoBan 12 anpens
1964 ropa v noBTOPUA MaHEBPbI NEPBOrO.

XoTA 3anajHble 3KCMepTbl  pacLeHunu
3TU 3anyCKW KaK NosABNEHWEe HOBbIX KOC-
MWYECKUX  annapatoB, NpeAHa3HayeH-
HbIX /11 NOATOTOBKMU K CTbIKOBKe Ha op6u-
Te, Ha camoMm Aaefie 310 GbIIM NPOTOTUMbI

STRATEGY

NPOTUBOCNYTHUKOBBLIX CUCTEM, NpefHa3Ha-
UeHHbIX AN nopaxeHus KA Ha opbutax,
npoxoaawmx Hag tepputopuenn CCCP. Cu-
cTema obecrneyvBana nepexsar U nopaxe-
HWe CNYTHMKOB-Lenei 3a OAWH-ABA BUTKA
nonéra nepexsarynKa Ha HUCXOAALLUX UK
BOCXOAALWMX BUTKaX. [lepexBaTtynk maccomn
OKONO 2,4 T GbiN OCHALWEH CUCTEMON OpH-
eHTaUUM M MOLLHOM ABUraTeNbHOW YycTa-
HOBKOI ¢ 6o/blIMMK 3anacamu TOM/WBA,
NO3BONAOIWMMN NPOBOAUTb WNPOKUIA Ma-
HEBP B KOCMoOCe. [A yHUUTOXEHUA Lenun
CAYKUAM aBe GoeBble YacTU OCKOJIOYHO-
KYMYNATUBHOTO AeiCTBUA.

«HeboeBoe» MCNbITaHWE CUCTEMbl «B MON-
HOM KOMMNAEKTauumn» COCTOANOCb 27 OKTA-
6ps 1967 roga, Korga Gbin 3anyweH cnyt-
HUK «Kocmoc-185». [lepBas peanbHas
KOCMUYecKas MuleHb 6bina nopaxeHa
rofom nosxe: «Kocmoc-248» Bblwen Ha
opbuty 19 okTA6pa 1968 roaa, a 3anyuieH-
HbI Ha cneayloWwmnii aeHb «Kocmoc-249»,
Ha BTOPOM BWTKE MPOXOAA «HefaNneKko» oT
«Kocmoca-248», B3opBanca. TACC Tope-
CTBEHHO C006WMNO: «3annaHMpoBaHHbIE
Hay4Hble CcCnefoBaHNA BbINONHEHbI». «KoC-
MOC-248» OKasanca XuBYY — yepes mecal
Hernojaneky OT Hero B30pBanca oyepep-
HOWM CMyTHUK-camoybuiia «Kocmoc-252».
Y amepuKaHCKNX 3KCMEepTOB He 0CTanochb Co-
MHeHui, yto CoBeTckuii Colo3 MCnbITbIBaET
cucTemy nepexsara CMyTHUKOB.

Cucrtemy aKTMBHO ucnbiTbiBanu o 1971 r.
CRYTHUKU-YBUALBI YHUYTOXKANW CAYTHUKU-
WepTBbl Ha BbicoTax oT 250 fo 1000 Km,
NOATBEPAMB BO3MOXHOCTb  YHUYTOXKEHUA
BCeX BOEHHbIX cnyTHUKOB CLLUA, Kpome reo-
CTauMoHapHbiX. [lnA  uMcnbiTaHuii  Hawe-
ro «UCTpeduTens CnyTHUKOB» ObiN CO3AaH
N cneumanbHbil CNYTHUK-MULLEHb. [loxa-
NyR, 370 6blN €AVHCTBEHHbIN CyYal, Koraa
CnyTHUK Gbin 6poHuposad. AC-M1-M (tak
Ha3blBaCs 3TOT annapart) Obin BbINOMHEH U3
ABYX NPaBUNbHbIX YCEYEHHBIX LIECTUrpaH-
HbIX MUPAMUA, COEAUHEHHBIX MeXay CoBoil.
B 1973 roay KomnneKc Gbin NPUHAT B ONbIT-
Hyl0 3Kcnnyataumio, a B 1978 rogy nocry-
nun Ha BoopyxeHue CoBeTckon Apmuu.
MocneaHee umcnbiTaHMe Komnaekca COCTo-
anocb 18 uoHa 1982 rofa B xoae Kpyn-
HeWLWNX YYEeHU COBETCKMX ALEPHbIX CWf,
Npo3BaHHbIX Ha 3anage «CemMnM4acoBOn
AnepHoM BoWHOM». «Kocmoc-1379» nepe-
XBaTUN MULEHb — WUMUTATOP HaBWUraLWoOH-
Horo cnyTHuKa CLUA «TpaH3nT». B 1991 roay
6bl1 NPUHAT B 3KCMAyaTauul MOAEpPHU3N-
poBaHHbI Komnnekc MC-MY, B KoTopom
ObiNM peann3oBaHbl BO3MOXHOCTb MHOTO-
KpaTHOro 3axofia Ha Lenb, aTaka MaHes-
pupyloLLei Lenn 1 nepexaaT BPaMecKoro
«UCTPEOUTENA CNYTHUKOB» Ha MepecekKaro-
LMXCA Kypcax.
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McTopus «3BE3AHbLIX BOMH» Mofyymna He-
oXupaHHoe passutue B 2007 roay, Korga
KUTaiiLbl COMNM COOCTBEHHBLIN MeTeoCnyT-
HWK, HanpaBuB Ha Hero pakety. CornacHo
oduumManbHbIM CO06LLEHNAM, C MOBUNBLHO
MYCKOBOWM YCTAHOBKM Ha WCMbITaT€/IbHOM
nonuroHe CoHrnvH Henoganérky ot Cuya-
Ha B npoBuHUMKM CblyyaHb Gbina 3anyuieHa
MHOrOCTyneH4YaTan TBEPAOTONNMBHAA paKe-
Ta C KMHETUYECKMUM YAaPHbLIM YCTPONCTBOM,
TO €CTb MacCcMBHOM 60nBaHKOW BMecTo 6oe-
ronoBku. Ha ckopoctv okono 29 000 Km/y
HanagawoLwwuin annapar Aoctur opbuTsl cny-
THUKA-KEePTBbI 1 Pa3pyLinn ero, NnpeBpaTus
B rpyay 0610MKOB. IT0 GbIN NPOCTO BbICTPEN
«MPAMOi HABOAKOM», MpaKTUYecKkn 6e3 no-
NbITOK U3MEHWUTb TPAEKTOPUIO PaKETbI.

Ho ans MHOTUX CTpaH cambIM HEMPUATHLIM
ACMEeKTOM KUTANCKMNX UCMNbITAHWIN OKa3anachb
He yrpo3a noiuTMYecKoii gecrabunusaumu,
a BO3HUKILAA B KOCMOCE Tyya 06/0MKOB,
npeactaBnsiolWan CcepbE3HyD 0NacHOCTb
ANA Kaxaoro obpauiatouerocs no opbure
CNYTHWKa,

[pycTHO Npu3HaBaTb, HO HEKOTOPbLIE TUMbI
Mycopa, Hanpumep oTpaboTaHHble pas-
FOHHblE CTyneHu, 3TO0 HeusbewHas nnata
33 OCBOEHME HOBbIX MPOCTPAHCTB. [pyron
Xnam — pe3ynbtaT 6€30TBETCTBEHHOCTU U
na0Xoro NnaHNpoBaHusA. Hanpumep, B Koc-
MOCE HOCATCS MeLIKM C ObITOBbIM MYyCOPOM,

KOTOpble COBETCKME KOCMOHABTbI B TeUeHue
15 net BbibpackiBanm 3a 60pT KOCMUYECKOM
cTaHuun «Mup». ToXe Befb «CMYTHUKMW»...

U3 NYWKW HA IYHY

Waes pAocTaBKW rpysa Ha opbuty ¢ nomo-
Wbl NYLIKKM BbiNa BNepBble BbiCKa3aHa el é
HbloToHOM. MOACHAS NPUHLMNBLI OpOUTaNDb-
HOW MexaHWKW, YYEHbIN yTBEpKAan: ecau
npuaatb AAPY HYXHOE YCKOPEeHWe, OHO HU-
Korga He ynagér Ha 3emnio u byaer Kpy-
XWUTbCA BOKPYr Heé BeYyHO. ITOT MbIC/eH-
HbI 3KCNEPUMEHT NEr B OCHOBY pomaHa
«C 3emnu Ha JlyHy», HanucaHHoro Xionem
BepHom B XIX BeKke: nucartenb oTnpasui
CBOMX repoes Ha JlyHy ¢ nomolLyblo 1cno-
JIMHCKOW NYLIKN.

Pasymeetca, fonroe Bpema HUKTO He pac-
cMaTpuBan NofobHbIe NPOEKTbI MHAYe, Kak
urpbl BooGpaxeHus. B otanume oT peak-
TUBHON PaKeTbl, BbINYLWEHHbIA U3 MYLWKK
CHapAA NOCTOAHHO TepAeT CKOPOCTb M3-3a
CONpoTUBAEHWA BO3Ayxa. JTO O3HauaeT,
4TO A8 BbIBOAA B KOCMOC ero HavasnbHas
CKOPOCTb AOMKHa ObITb MOWCTUHE KOMOC-
CanbHOM, @ 3TO COMPAKEHO C FMTAHTCKUM —
B TbICAYM g — YCKOPEHWeM B Hayane ny-
TelecTBMA, 4TO rPO3UT NpeBpaTUT Becb
nonesHbi rpys B nenéwky. Kpome Toro
3apag nopoxa, HeobxoauMbI Ans npuaa-
HUA CHapAjy TaKoro yCKopeHusa, npuseaét

K fnecdopmanmm CTBONA faxe OYeHb BHYLIN-
TENbHON TOMLLMHBI.

B Hauyane 1960-x npea [OCTaBKM rpy3os
Ha opbuUTy C NMOMOLLbIO NMylWeK 3axBaTuna
MOOLOro KaHajckoro cmsvka [wepanb-
pa bynna. CymeB ybeanTb amepuKaHcKue
BNacT B e€ NepcrneKkTUBHOCTU, OH MNOJAy-
4nN B CBOE pacnopseHne HeCKONbKO CHA-
TbIX C BOOPYXeHUA 406-MM NyLueK, a TaKKe
CPeACTBa Ha COOTBETCTBylolMe pa3pabot-
Ku. Mpoekt nonyuyun obosHayeHne HARP
(High Altitude Research Project — BbICOTHbI
uccnenoBaTenbCKUin NpoekT). Ans cTpenbb
Bynn ucnonb3oBan cneuuanbHo paspabo-
TaHHbI MoAKanubepHblii cHapap Marlet.
Kpome ynnoTHWTENbHOro ycTpowcTBa, uan
«bawmaka», cbpacbiBaemMoro nocne BbiXo-
[ia U3 CTBONa, CHapAA UMeN rpy30BOWi OTCeK
1 ctabunusartopsbl. B xoae vcnbiTaHUin ogHy
13 moauduKaumin cHapsaa yaanocb 3any-
CTUTb Ha MaKCMManbHyK BblCOTy 180 KMm.
To eCTb BMIOTHYIO NOLOWTU K peLleHunto 3a-
Aayn no BbICTPENUBAHMIO HEGONbLWNX 06b-
€KTOB Ha OKOJ/I03EMHYI0 OpOuTy.

B KauecTBe 3KCNeprMeHTa B rpy30Bble oTCe-
KW CHapALOB 3aKNajiblBaanCb B OCHOBHOM
aTmochepHble 30HAbI, @ TaKKe pasNuyHble
KOMMOHEHTbI GyAylWMX CNYTHUKOB — AaTt-
YUKW, aKKYMyNATopHble 6Gatapen, MoAy-
AW 3NEKTPOHHBIX U [BUraTeNbHbIX CUCTEM
1 1. n. MpoekT yBeH4yancs pa3paboTKom
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cHapsga Martlet 2G-1, ocHaweéHHoro pa-
KeTHbIM ycKkopuTenem. C ero nomouibto Ha
op6UTY MOXHO 6b110 Gbl BLIBOAUTL A0 2 Kr
nofie3Horo rpysa nocpeacTBOM BbICTpe-
Na 13 NpoCToro apTUNNEepPUNCKOro opyaus.
OAHaKo HaKaHyHe ucnbiTaHnin Martlet 2G-1
(hVHaHCMpOBaHUe UCCNEAOBaHUA BHe3an-
HO GbINO NpeKpaLyeHo.

Ho HARP cTtan nepBbiM NpoeKkTom, B pam-
Kax KOTOPOro YenoBeKy NoyTu yaanoch 3a-
MyCTUTb B KOCMOC MONE3HbIN rpy3 nocpea-
CTBOM BbICTPE/a U3 06bIKHOBEHHOW NYLIKY.
A pykoBoauTtenb npoekta [xepanba bynn
nepeweén Ha paboty k Cagnamy XyceiHy u
B TEYEHWE HECKONbKWUX NeT Tpyaunca Hapg
co3aaHmem 1000-mm nywku «BaBuaoH».
Mo 3ambicny co3patens, 9-TOHHbIA 3apaj
AomKkeH 6bin aocTaBnAaTb 600 Kr rpysa Ha
paccroaHune po 1000 Km, a cHapsag ¢ pea-
KTUBHBIM yCKOpUTEnem ewé yasoun Gbl 310
paccroanue. OpgHako B 1990 rogy [xe-
panba bynn 6bin y6ut, a 156-MeTpoBbIN
CTBON NpoekTa «BaBunoH» 1 No cein feHb
pXaBeeT Nocpeau CneumnanbHO BbIPbITOro
B MPAKCKOW NyCTbIHE KOTNOBAHA.

HA HOBOM PYBEXE

CKonbKo BoobUWEe «CcToUT» Kocmoc? [o-
CyAapCTBEHHbIE  BEJOMCTBA,
wue 3a OCBOEHMEe U WccnefoBaHMe Koc-
MUYECKOr0  MpPOCTPAHCTBA, ONEpUpyloT

oTBevato-

MHOFOMUANNAPAHBIMU Cymmamm. HacKkonb-
Ko 3dbdektnBHo? Mucatens [3H bpayH
B pomaHe «Toyka o6bmaHa» BbiCKasan
MbIC/lb, YTO FOCYAAPCTBEHHbIE MpeAnpus-
TWA TOPMO3AT pa3BUTME KOCMWUYECKOM OT-
pacnu. Pasymeerca, B ero npowusBefe-
HUM MHOro aHTasuMm, HO B YEM-TO ero
paccyaeHus  BbIrnagat  ybeautensHo.
W nctopus yactHoro cy6op6butanbHoro Koc-
MONETa — NNLIHee TOMy NOATBEPXKAEHNME.

Mbl roBopum o npoekte SpaceShipOne,
KOTOPbIN CMOHCMPOBaN OAMH W3 OCHOBA-
Tenen Microsoft NMon AnneH. Ha co3pgaHue
Kopabns, cnocobHoro coeeplmnts cybop-
GuTanbHbIA NONET, XxBaTMAO 20 MIH AOA.
[na cpaBHeHUs: 4TO6bI 3aNyCTUTb B TaKoii
Xe nonér Anana Lllenapaa, amepuKaHCKo-
My MpaBUTENbCTBY NPULLAOCH MOTPATUTH
150 maH gonn. (B ueHax 1961 r.). PasHu-
Lia 3aTpaT He MOXeT He BneyatnATb. Cenyac
npasa Ha ucnonb3oBaHue aetuwa Annexa
” KoHcTpykTOopa bepta PytaHa kynun Bna-
neney Virgin Puyapp bpeHcoH. OH roToB
BO3UTb BCEX XENAILMNX B KOCMOC 3a KaKue-
10 100 000 fonn. A ewé yepes 10 neT ueHa
6uneta ynagér go 30 000 ponn. Bogxer
BCEro npoekra — meHblle 100 mnH gonn.
OcTanocb NOHATH, YTO Xe MOXET NpusneYyb
B 3TOT CEKTOP YaCTHWMKOB. [la MMeHHO To,
yTo npuBnekno bpeHcoHa! Monétbl B Koc-
MOC — 3TO O4YeHb UHTepecHo. U 3To cepbés-

Ho. Beab BCE, 4TO 10 CMX NOp YenoBeyecTBO
fenano B KOCMoCe, B KOHEYHOM UTore CBO-
ANTCs K MoBONbITCTBY: YTO Tam, Ha gopore
K 3BE37aM, «Ha PPOHTUPE»?

®poHTUP — 3TO rpaHMLa Mexay OCBOEeH-
HbIMW W HEOCBOEHHbIMU TEpPPUTOPUAMMU,
MecTo MCMbITaHUA U HEeOoObIKHOBEHHbIX
BO3MOXHOCTeN. B XIX Beke nepeaHum py-
6exom umsuamsaumm 6bin Aukuii 3anag,
a Koraa oH nepectan UM ObiTb, BbIACHU-
NOCb, 4TO HAM HYXHbl HOBbl€ NOrpaHNyHble
TeppuTopuun. Toraa-To B3rnAaAbl poOMaHTU-
KOB M yCTpemMunucb K Hebecam. Beab Koc-
MOC COBCEM psAoM, 3a ob6naKamu, B COTHe
Kunometpos!

Monér TarapuHa cTan OAHMM W3 TNaBHbIX
COO6bITWIA NPOLLNOro BEKa, a aBapus 1 BO3-
BpalleHne HeyAaBLIENCA NYHHOW MUCCUM
«ANONN0OH-13» — BENIMKUM NPUKIIOYEHNEM.
Ho Ha posib Kocmnyeckux KonymboB nyyle
noaxoaat po6otbl. B Kocmoce nobbiBanu
yX¥e okono 500 yenosek u3 36 cTpaH, HO
MMEHHO po6oTam [OCTalOTCA MUCCUU Mep-
Bonpoxogaues. [1sa «[noHepa» n asa «Bosa-
Iepa» yxe NokMHynn ConHeYHylo cuctemy
1 byayT NeTeTb «B HUKYAA» LLeNYI0 BEYHOCTb,
mapcoxop Curiosity yxe nyrewecTByeT no
NOBEPXHOCTU KPaCHOM NNaHeThl.

1 nockonbKy npr3BaHue YenoBeka — UCMbl-
TbiBaTb cebs, NOKOPAS MUP, KOCMOC HAET
1 TBOPEHU HALIMX PYK U HAC CamMmX.
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7 HIGH ORBIT

he first man-made object injected to the

near-earth orbit looked like an aluminum
ball about sixty centimeters in diameter press-
filled with compressed nitrogen and carrying
two small transmittersin its belly, which sent sig-
nals to the Earth. On the 22nd day the batteries
got discharged and the satellite became silent.
A couple of weeks followed and the world-first
space vehicle vanished for good by all appear-
ances as it rushed into the upper layers of atmo-
sphere. However, it was written in the stars par-
ticularly for this satellite o open a new era in
the history of the science, engineering and the
whole mankind too.

CHASING EACH OTHER IN SPACE

The first declarations on an intention of launching the
artificial satellite of the Earth appeared as far back as
summer 1955. First the Americans informed the world
about their plans and after that the Soviet Union came
ouf with a similar announcement. It was supposed that
sending a small metal subject into the space shall hap-
pen within the framework of the International Geo-
physical Year, however, the experts understood a real
background of the competition in space, in which the
USSR had, what is more, an appreciable advantage.
An idea itself to send a rocket to space has been ex-
pressed in America back in 1946. However, a propos-
al of Wernher von Braun, the great German designer
and builder of the legendary V rockets who defected
for the victors of the World War Il, has not aroused
any enthusiasm either in the Pentagon or in the White
House. As a matter of fact a satellite could have no mil-
itary importance at that time, while the United States
did not need building any rockets. Their world-best
strategic aviation having a nuclear bomb at its dispos-
al could perform, in case of need, a strike of revenge
without any rockets. President Harry S. Truman has
not considered it necessary to spend money of the tax
payers for the technically complex and expensive proj-
ect. The investigations were advancing slowly in this
field and, finally, all the works related to building the
intercontinental ballistic missiles, medium-range mis-
siles and, certainly, the launch vehicles, were curtailed
in 1949.

In his turn, comrade Stalin, after receiving a nucle-
ar bomb in the holdfast, had no vehicles to deliver it
to the ferritory of the USA. A heavy intercontinen-
tal ballistic missile could become such a vehicle and
the immense efforts and facilities have been thrown
for building such a missile. The activities in this field
have been headed by Sergei P. Korolev, who himself
was sentenced as a saboteur on the war eve particu-
larly for distracting the project and technical facilities
of his laboratory for building the profotypes of rock-
ets. Preeminently, owing fo the genius of Korolev and
his team a heavy missile has been built, which was ca-
pable of transporting the nuclear charge to the hos-
tile continent. It was designated 8K71, its variants
were designated 8K72, 8K74 and so on. On August 21,
1957 such a missile (following three preceding unsuc-
cessful attempts) reached a specified area. And on Au-
gust 27 the TASS news agency declared about this to
the whole world. It was a sensation.

However, such a missile was not suitable for mass de-
ployment. It looked like a cluster of a central and four
lateral units that could not be hidden to any silo from
the technical point of view. A length of the missile was
32 meters, a diameter of the “package” of the first-
stage units with respect to aerodynamic rudders, was
10.3 meters. Even if they managed to build a silo, it
would require a hood weighing many thousand tons.
Every missile required about 24 hours of direct prep-

aration fo launching and a complex infrastructure in-
cluding an oxygen plant arranged not far from every
launch pad. The launch pad itself corresponded to
huge structure extremely vulnerable and well-seen by
the reconnaissance airplanes.

Instead, such a missile fitted well for flights info space,
in this respect the USSR had a great handicap just be-
cause it lagged behind in the production of nuclear
weapons in due time.

Such launch vehicles were needed for launching the
artificial satellites of the Earth, except that they should
have featured the lifting power permitting to select the
most reliable design of the space vehicles. In order to
build a satellite and bring it into orbit, the space condi-
tions should be known well, however, one had to pos-
sess such a satellite (and a launch vehicle for it!) to ex-
plore these conditions. What solution could be found
fo settle this contradiction? A solution consisted in de-
signing the space vehicles with great margins of func-
tional capabilities for that event, if the space condi-
tions appear to be different from those expected. It
means that all the systems of a satellite should be pro-
vided with a redundancy, so that failure of any system
could not turn a space vehicle into a heap of metal.
But reliability is an expensive thing and such kind of
a redundancy always implies an additional weight,
which is to be injected into space. Every kilogram of
mass counts in the space vehicles. So, what is fo be
done, when the lifting capacity of a missile is initial-
ly low? The American experts faced exactly the same
problem. All the space vehicles have been launched
at that time using heavy ballistic missiles. As for the
USSR, the lifting capacity of such missiles has been
defermined proceeding from a necessity to deliver
a nuclear bomb weighing four tons to another conti-
nent. At the same time the missiles in the USA have
been built to suit the lighter hydrogen bomb with its
mass not exceeding one ton. The USA started to devel-
op the heavy missiles after 1953 only.

Therefore, the American engineers had to count only
for a comprehensive optimization of a satellite (and,
naturally, of a launch vehicle) on the ground. But the
space technologies need many years of perfection. A
rocket engine with specified parameters can not be
designed routinely like this and implemented in metal.
It requires years of tests, painful trials and errors.
Though, a necessity of designing the complex and ex-
pensive test benches took the main and unrecover-
able resource, the time. Even now NPO ENERGOMASH
sells its engines RD-180 built on the basis of the prelim-
inary work results of 1980s to Lockheed Martin to be
installed in Atlas missiles. The Americans can develop
such engines themselves but they just save time.

And though a launch vehicle built under the guidance of
Wernher von Braun brought the first American satellite
“Explorer” weighing 14 kilograms to space on January
31, 1958, this launch could not so far significantly im-
prove the situation when the USA was lagging behind
in the struggle for space. Only a decade later a success
of “Apollo” mission helped America overtake the USSR
in a race at the space highways.

STARWARS

Practically simultaneously with launching the first sat-
ellite a particular objective emerged, if it was possible
to down it and how to do this?

The original solution was the most radical: it was sup-
posed to destroy the enemy’s space vehicles (SV) by
the explosion of a nuclear warhead delivered fo a tar-
get area by the air defense rocket. The idea was good
in all but one - a big radius of the nuclear charge attack
had to destroy not only enemy’s but the friendly satel-
lites as well.

The Americans made this first-hand sure in 1962 when
testing the code-designated Starfish Prime anti-sat-
ellite weapon. They have exploded a nuclear charge
rating 1.4 Megatons af the altitude of about 400 km.
The explosion, which took place 1,300 km away from
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Hawaiian Islands, has destroyed at least six space
vehicles belonging to America and to other coun-
tries; that is approximately one third of all the satel-
lites, which were encircling the Earth in low orbits at
that time. 300 street lamps burnt in Oahu city under
effect of the electromagnetic pulse of the nuclear ex-
plosion. The experiment has proven that the nuclear
explosion can be used as the anti-satellite weapon,
but such a treatment can be even worse than the ill-
ness itself.

The nuclear-free orbital systems, capable of maneu-
vering at the orbit attacking the space enemies in
case of need, looked like a more reasonable solution.
The building of such complexes began in the USSR
in 1960, when V. N. Chelomey, Designer General of
the Experimental Design Bureau No.52 (OKB-52),
came out with an initiative of developing the “satel-
lites fighter” (SF). And already on November 1, 1963
the TASS news agency announced about launch-
ing the maneuvering space vehicle “Polyot-1" in the
USSR for the “first tfime in the world” and declared
that this vehicle had performed “multiple” maneu-
vers of changing altitude and plane of the orbit dur-
ing its flight. The second “Polyot” was launched on
April 12, 1964 and repeated maneuvers of the first
one.

Although, the Western experts have assessed these
launches as an emergence of the new space vehi-
cles infended for making preparations before dock-
ing in the orbit, actually these were the prototypes
of anti-satellite systems intended for striking SV in
the orbits running over the territory of the USSR.
The system provided for interception and striking
the target satellites in the course of one or two rev-
olutions of the interceptor’s flight in the descend-
ing or ascending revolutions. An interceptor fea-
turing mass of about 2.4 t has been equipped with
a system of orientation and a powerful propulsion
unit with great stocks of fuel making it possible to
perform an extensive maneuver in space. In order
to kill a target two destructive warheads of splinter
and cumulative action were provided.

The “non-combat” testing of “full optional” system
took place on October 27, 1967, when “Kosmos
185" satellite was launched. The first real space
target has been killed a year later: “Kosmos 248"
entered the orbit on October 19, 1968, while “Ko-
smos 249" launched the next day exploded during
the second revolution when passing “not far” from
“Kosmos 248". The TASS new agency reported tri-
umphantly, “The planned scientific investigations
had been accomplished”. “Kosmos 248" turned out
to be die-hard, one month later the next suicide sat-
ellite “Kosmos 252" exploded not far from it. The
American experts had no more doubts that the So-
viet Union had tested a system of satellites inter-
ception.

The system has been actively tested up to 1971.
The killer-satellites were destroying the victim-
satellites within the range of altitudes from 250 to
1,000 km having proven the capability of destroy-
ing all military satellites of the USA except geo-
stationary ones. A dedicated target satellite has
been built for testing our “satellites fighter”. Prob-
ably, this was the only case that the satellite was ar-
mored. DS-P1-M (that was the name of the vehicle)
has been made of two regular truncated hexagonal
interconnected pyramids.

In 1973 the complex was commissioned for exper-
imental operation, while in 1978 it entered ser-
vice in the Soviet Army. The last test of the com-
plex took place on June 18, 1982 in the course of
the biggest maneuvers of the Soviet nuclear forc-
es called in the West the “Seven-hour Nuclear War”.
“Kosmos 1379" has infercepted a target, a simula-
tor of the navigation satellite of the US “Transit”. In
1991 the upgraded complex I1S-MU was taken into
operation, where a capability of multiple target run,

attack of the maneuvering target and inferception
of the enemy’s “satellites fighter” in the crossing
courses were implemented.

A history of the “star wars” got an unexpected con-
tinuation in 2007, when the Chinese shot down their
own meteorological satellite by shooting a missile at
it. According to the official reports, a multi-stage sol-
id-fuel missile with a kinetic impactor, i.e. a massive
solid shot instead of a warhead was launched from
a mobile launcher at the testing field of Songlin not
far from Xichang of Sichuan province. The aftack-
ing vehicle overtook the orbit of victim-satellite at
the speed of about 29,000 km/h and destroyed it by
making a brash of it. It was just a “direct pointing”
shot without any attempts to change the missile’s
flight path.

The most distasteful aspect of the Chinese fests was
for many countries not the threat of political desta-
bilization but a cloud of wrecks that has appeared in
space posing a serious threat for every satellite re-
volving in an orbit.

Itis sad to acknowledge but some types of debris, like
the used upper-stage rockets, is an inevitable price
for exploration of the new ranges. Another type of
debris is the result of irresponsibility and poor plan-
ning. For instance, the bags with domestic garbage,
which the Soviet cosmonauts have been throwing
overboard the space station “Mir” for 15 years, are
hurtling in space. For sure, they are “satellites” too!

FROM A CANNON TO THE MOON

An idea of cargo delivery to an orbit by means of can-
non has been expressed for the first fime by Newton
already. Explaining the principles of orbital mechan-
ics the scientist stated: if you impart a required ac-
celeration to a cannon ball, it will never fall back on
the Earth but will make circles around it forever. This
mental experiment has been laid as the basis for a
novel “From the Earth to the Moon” written by Jules
Verne in 19th century: the author has sent his heroes
o the Moon by means of a gigantic cannon.
Naturally, a great while nobody has addressed such
projects like this in any other way but as flight of
imagination. Unlike a jet rocket, a projectile shot
from a cannon looses its speed continuously due to
air resistance. It means that in order to be brought to
space its initial speed should be really immense that
is conjugated with a gigantic (equal to thousands g)
acceleration at the beginning of a trip, which threat-
ens to turn the entire payload into a flat cake. Be-
sides, a charge of the gun powder, which would be
required for imparting a projectile such an accelera-
tion, would result in a deformation of a barrel even of
a significant thickness.

In early 1960s the idea of cargoes delivery fo an
orbit by means of cannons has overwhelmed Gerald
Bull, a young Canadian physicist. He has succeed-
ed fo convince the American authorities in the pro-
spectivity of his idea and got a couple of 406-mm
cannons removed from operational status to his dis-
posal as well as the funds for the applicable develop-
ments. A project has been designated HARP (High
Altitude Research Project). Bull has used a specifi-
cally developed high-density projectile Marlet for
shooting. Apart from a restraint device, or a “shoe”
to be dropped after leaving the barrel, a projectile
has been furnished with the cargo compartment and
the stabilizers. It became possible to shoot one of the
projectile modifications to a maximum altitude of
180 km in the course of tests, i.e. to closely approach
a solution of the task of shooting small objects to the
near-earth orbit.

For the sake of an experiment mainly the atmospher-
ic probes have been loaded into the cargo compart-
ments of projectiles as well as various components
of future satellites, like sensors, storage batter-
ies, modules of electronic and engine systems, efc.
The project has been crowned by the development
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of projectile Martlet 2G-1 equipped with the rocket
booster. It could be used for bringing up to two ki-
lograms of payload to the orbit by shooting from a
conventional artillery gun. However, the budgeting
has been abruptly discontinued on the eve of Mart-
let 2G-1 tests.

Nevertheless, HARP became the first project, in
the framework of which a man nearly succeeded to
launch a payload into space by shooting it from an or-
dinary gun. The head of the project Gerald Bull went
to work for Saddam Hussein and worked for a cou-
ple of years on the development of 1,000-mm can-
non “Babylon”. According to an intention of the im-
plementator, the 9-ton charge should have brought
600 kg of cargo fo a distance up fo 1,000 km, while a
projectile with a jet booster could double this range.
However, Gerald Bull was assassinated in 1990, and
the 156-meters long barrel of the “Babylon” project
catches rust until now in a pit specifically dug out in
the Iragi desert.

AT THE NEW MILESTONE

How much does the space generally cost? The state
agencies responsible for the exploration and inves-
tigation of the space environment handle the multi-
billion amounts. How efficiently does it happen? The
author Dan Brown has expressed a thought in his
novel “Deception point” that the governmental en-
terprises hamper the development of space industry.
It goes without saying that there is much invention
in his writing, but his reasoning looks convincing fo
some extent. And the story of the suborbital private
spacecraft is yet another proof for it.

We are talking about SpaceShipOne project, which
has been sponsored by Paul Allen, one of Microsoft
founders. USD 20 miIn was sufficient for building the
ship capable of performing a suborbital flight. Just
for comparison: in order to send Alan Shepard to a
similar flight the American Government had fo spend
USD 150 min (in prices of 1961). The difference of
expenditures can not but impress. Now the right for
using the brainchild of Allen and designer Burt Rutan
has been acquired by Virgin's owner Richard Bran-
son. He is ready to bring everyone willing to space
for some USD 100,000. And in 10 years the ticket
price will drop down to USD 30,000. The budget of
the entire project is less than USD 100 min.

It remains to understand what can attract the pri-
vate business owners into this sector. It is exactly
the same what has attracted Branson! The flights
to space are very exciting. And it is serious indeed.
After all everything that has been done by the man-
kind in space until now can be explained in an ulfi-
mate total by a curiosity - what can be found there
on the road fo stars, “at the frontier”?

A frontier is a boundary between the explored and
unexplored territories, a place for tests and phenom-
enal capabilities. In the 19th century the Wild West
was the frontier of civilization, and when it ceased
to be the same, it became clear that we need the new
boundary territories. It was then that the gazes of ro-
mantics turned up towards skies. The space is round
the corner, behind the clouds, hundred kilometers
away, it really is!

The flight of Gagarin became one of the major events
of the past century, while the accident and the re-
turn of an abortive lunar mission of “Apollo-13” be-
came a great adventure. Though, robots better suit
the role of the space Columbuses. Around 500 per-
sons from 36 countries visited space already, but
particularly the robots do the pioneer job. Two “Pi-
oneers” and two “Voyagers” have already left the
Solar system and will go on flying to “nowhere” for
the entire eternity, the mars rover “Curiosity” travels
already about the surface of the Red planet.

And since the commitment of a man is to test himself
by conquering the world, the space is awaiting the
creations of our hands and us too.
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MHTEPEC 3AKA3Y
K HALLEW NMPOAY
NOKA3ATEJIb YCI

NPOEKTbI U 3AKA3YUKK

0AO «NCC» paboTaert no cTpaternyecKnm ro-
CYLApCTBEHHLIM MpOrpammam, B TOM Yucne
no ®eaepanbHON KOCMUYECKOW Nporpam-

me Poccum Ha 2006-2015 rr., deaepans-
HOW UeneBon nporpamme «loapepxaHue,
pa3sutMe ¥ ucnonb3osaHue cuctemsl [J10-
HACC», 3aKaszam MwuHuCTepcTBa 0GOPOHDI.
[lo BCEM yKasaHHbIM HanpaBAeHWAM Halle
npeanpuAaTMe NpeAcTaBNeHO OYeHb A0CTOW-
Ho, Be3ze chopmupoBaH Gonbluoi nopTdens
3aKa30B. BbicOKWiA ypoBeHb pa3paboTok
¥ NPOM3BOACTBEHHO-TEXHONOMMYECKON 6asbl
no3ssonsAnT OAO «MCC» 3aHMMATh JOCTONHOE
MECTO B PALY NYYLUMX CNYTHUKOCTPOUTENbHbBIX
dhupm Mupa, 4To NOATBEPKAAETCA yyacTnem
B MEXAYHapOAHbIX npoekTax. O6bEM peanu-
3auuu npeanpuaTua no utoram 2011 r. cocra-
Bun 18,7 munanapaa pybneit.

[1Be TpeTn poCcCUNCKOro KOCMMYeCKoro dnota
COCTaBMIAIOT CMYTHUKKW, CO3[aHHble Hallen
cdupmoii. Mpeanpuatne ABNAETCA rONOBHbLIM
no paspaboTKe U MPOW3BOACTBY KOCMUYe-
CKOTO KOMMeKca rnobanbHoi HaBWraLMoH-
HOW CMyTHMKOBOM cucTembl Poccun. Tak,
B KOHLLe Mpolunoro roga opbutansHas rpyn-
nuposka JIOHACC Hayana pabotatb B non-
HOM cocCTaBe — 24 CNyTHUKA, W3roTOBNEH-
HbIX Ha cMbupckoit 3emne. Mocne 2013 1. ee
GyayT BOCMOMHATL annaparsl HOBOrO NoKose-
HuA «MnoHacc-K» (nepBbiil U3 KOTOPBIX yxe
BblBElEH Ha opbWUTy M HaxoAuTCA Ha 3Tane
NETHBIX WCMbITAHWIA), MOCTENEHHO CMEHAA
«noHacc-M». K cnosy, B 3TOM rofly ucnonHs-
etca 30 ner co iHA 3anycka nepsoro CrnyTHu-

Ka «[noHaccr». Kocmuyeckve annapatbl 3101
cepun noKasanu NonyTopHbIA pecypc, oTpa-
60TaB Ha opGuMTE BMECTO TPEX NIET OKOJIO NATH.
OaHaKo B ntobom cnydyae B cocTaBe JeiCTBY-
foLiet rpynnupoBku ByayT pabotatb Te cnyT-
HUKM, KOTopble (DYHKLMOHMPYIOT B Npeaenax
rapaHTMPOBAHHOIO CPOKA aKTUBHOIO Cylie-
cTBoBaHuA, a KA ¢ uctekawowmm pecypcom
OCTaHyTCA B KayecTse pe3epBHbIX. B ganbHen-
Lem e rnobanbHyto HaBUraLMOHHYIO CYTHU-
KOBYIO CUCTEMY NPEACTOUT NOMOJIHATb CMYTHU-
Kammn «[noHacc-KM», y Kotopbix Gyaer elwé
60/blue BO3MOXHOCTEN.

B wuHTepecax ®PepepanbHon KOCMUYECKON
nporpamMmbl Mbl Npogomkaem pabortartb Haj
C03AaHMeM MHOTO(YHKLMOHANbHOW CUCTEMBI
nepcoHanbHoOM cnyTHMKoBow cBA3n «OHELL-
[1M» u paspabatbiBaem HOBbIA annapar
«loHeu-M1». B 2011 r. coctoanca 3anyck KA
«Jly4-5A» — NepBOro CNyTHUKA MHOTOYHK-
LIMOHANbHOM KOCMWYECKON CUCTEMbl PeTpaH-
cnaumm «Jlyy». Ceiyac OH NPOXOAUT NETHblE
ucnbitaHus. Kpome Toro, nnaHupyetcs nonosn-
HUTb FPYNNMPOBKY BbICOKOMIUMTUYECKMX an-
napaTtoB; HOBble CMYTHUKW NPUAYT Ha CMEHY
ye nereHaapHbim KA «MonHus».

OAO «MNCC» BbINONHAET 3aKasbl U N0 MeXay-
HapoAHbIM Nporpammam. YcnewHo 3anylyeH
1 QYHKUMOHMPYET Ha opbuTe KOCMUYECKHUIA
annapat AMOS 5 ana u3paunbCcKoro onepa-
Topa cnyTHUMKoBOW cBA3M Space Communica-
tion Ltd., 3aBepLieHo NPON3BOACTBO CNYTHU-
Ka TELKOM-3 ans MHOOHE3UACKOW KoMNaHum
PT Telekomunikasi Indonesia Tbk. B 2010 .
OAO «MCC» noanucano KOHTPAKT € KaHapg-
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Hukonaii TectoenoB, reHepanbHblii KOHCTPYKTOP U reHepanbHblii AUPEKTop

OAO «MHbopMaLMOHHbIe CMYTHUKOBbIE CUCTEMbI» UMeHU akaseMuka M. @. PeweTHéBa»
Nikolay Testoyedov, General designer and director general
of JSC "Academician M.F. Reshetnev "Information Satellite Systems"

[nHamnyHoe pa3BuTre, KoTopoe ceroaHsa nepexmsaet OAO «MHdop-
MaLMOHHbIEe CNYTHUKOBbIE CUCTEMbI UMeHU akagemunka M. @. Pewwer-
HEBa», MPOABMIAETCA B Pa3HbIX aCNeKTax ero AeATenbHOCTH.

Y npeanpuATUA MOLEPHU3NPYETCA TEXHONOrMYecKan 6a3a, COBepLUEH-
CTBYIOTCS pa3paboTKM 1, KaK CNeAcTBME, NOCTOAHHO NOSABASAIOTCA HO-
Bble 3aKa3bl. ITO pe3ynbTaT yNopHOW, KpOMOTANBOMN PaboThl
60/1bLLIOro KONNEKTUBA M BbICOKOTO YPOBHS OpraHu3aLuv Tpyaa.

cKoi komnanmenn MacDonald, Dettwiler and
Associates Ltd. Ha pa3paboTKy M npowus-
BoactBo KA Lybid, npeaHasHaueHHoro pans
cdopmmpoBaHMa  HaumoHanbHOM  cucTeMbl
CNYTHUKOBOW CBA3M YKpauHbl. B 2011 1. ¢ pe-
LIETHEBCKOM (hMPMOW 3aK/0YeH A0roBOp Ha
co3paHue cnytHuKa KazSat-3 B nntepecax Ka-
3axcTaHa. Peannsauums aTvx NpoeKToB No3Bo-
nAeT Nony4nuTb NETHOE MOATBEPKAEHWe pas-
paboTaHHoOW crneumanucTamu npeanpuaTUs
nnatdopmbl «Ikcnpecc-1000».

Ha 6a3e nepcnekTnBHo nnatdopmbl «IKC-
npecc-2000» B OAO «MNCC» npousBogAT-
CA KOCMMYeCcKMe annapatbl HOBOro Knacca
«3IKcnpecc-AM5», «Jkcnpecc-AM6»  (3aKas-
4yuKk — OIYN «Kocmmnyeckas ceasby») u «Aman-
401» (3aKa3unk — OAO «lasnpom Kocmuye-
CKME CUCTEMBI®).

[ns Hac ocobeHHo BawHO, yto OAO «MCC»
ynaéTca OpUEHTMPOBATb POCCUICKUX MOTpe-
6uTeneii Ha oTeyecTBeHHyI0 NpoayKuuto. OTe-
UecTBeHHble 3aKa3uuku cTanu 6onee Tpe-
6oBareNbHbIMK, U 3T0 Xopowo. C ogHUM U3
Hux — OMYM «Kocmuyeckas cesasb» (MKC) —
B 2010 rogy peweTHEBCKas dhupma noanu-
cana KOHTPAKT ewé Ha TpW CNyTHUKa CBA3N
«3Kenpecc-AM8», «3IKcnpecc-ATl» n «3IKc-
npecc-AT2». C ux nomoLlblo TeneseLiaHvie B
Poccum BbIAeT Ha KauecTBEHHO MHOM YPOBEHb.

PA3BUTUE: LLIAT 3A LLATOM

Mpwn co3paHum cnytHnkoB OAO «MNCC» uc-
nonb3yeT camble nepeaoBble AOCTUMKEHUA
KaK OTeYeCTBEHHOro, TaK W 3apybexHo-
ro NpMbOpPOCTPOEHNA, aKTUBHO OCBavBaeT



HOBble TEXHONOTWMW: W3rOTOBNEHWE COTO-
BbIX MaHenen, u3gennin U3 KoMno3uLuoH-
HbIX MaTepunanos, KOHTYPHbIX aHTeHH, CBY-
3NemMeHTOB U MHoroe apyroe. Kpome Toro,
pa3BuMBas NPOU3BOACTBO, Halle Npeanpus-
Te HenpepbIBHO YBENWYMBAET AO0 POC-
CUACKOW  3NEKTPOHHOM  KOMMOHEHTHOM
6a3bl. [lns Hac He ABNAETCA HOBLIM CNIOBO
«HaHoTexHonorum» — OAO «MCC» ncnons-
3yeT UX Npu NPOU3BOACTBE CMYTHUKOB yXe
nopsiAKa ABajLaTtyv net.

Mbl npopomxaem CTpOUTb HOBble W pe-
KOHCTPYMpOBATb CyLLecTByLWMEe Mpous-
BO/JCTBEHHble O00bEeKTbl. BBegéH B 3KC-
nayatauuio  YHUKanbHbIl  KOpMyCc —AnA
W3rOTOBNEHUA U WUCMbITAHUIA KpynHoraba-
PUTHBIX TPaHCHOPMUPYEMBIX @HTEHH U
COfHeuYHbIX 6aTapeit. OH OTKpbLIBAET Nepes,
npeanpuaTMeM XopolivMe NepchneKkTUBbI
N NPOCNYXKWT OTEYECTBEHHOMY CMYTHUKO-
CTPOEHUIO HE OfJUH IeCATOK JIET.

CTouT yAenuTb 0co60e BHUMaHWE Npows-
BO/CTBY aHTEHH C KOHTYPHOW Avarpammon
HanpaeneHHoCTU. [lo cMx nop Mbl NOKyna-
7N 3Ty 0YeHb JOPOrYio NpoayKuuio. Tenepb
B LefAX MMNOopTO3aMelleHna Hale npeg-
npuaTUe, NePBbIM B CTpaHe, NPUCTyNaeT K
eé co3gaHuio. [ina 3Toro noCTpoeH HoBbI
Kopnyc, MAET MOHTaX 060pyaoBaHUs.

B OAO «MCC» noctpoeH coBpemeHHbI
KOpMyC ranbBaHO-XMMUYECKOrO Liexa, Ko-
TOpbI 06bEANHUT NPAKTUYECKM BCE NPOU3-
BO/ACTBEHHbIE YYaCTKWU NPEeAnpUATUA, rae
BEAYTCA ranbBaHMYeCKMe U NaKOKpacou-
Hble paboTbl.

ExxerogHo OAO «MCC» nprobpeTtaeTr HoBoe
NPOK3BOACTBEHHOE U MUCMbITaTeNbHOE 060-
pyfoBaHWe, B TOM 4uCne COBPeMeHHble
CTaHKW C YUCOBLIM NPOrPaMMHbIM ynpas-
neHnem. Ha 3Tn uenu npeanpuatrem Tpa-
TATCA COTHU MUNIMOHOB py6neit.
MoanucaHo pelleHne O  CTPOUTENb-
ctBe B OAO «MCC» HOBOro MOHTaMHO-
MCMbITaTeNbHOTO Kopnyca. 3T0 NO03BOAUT
pasrpy3nTb YacTb LEXoB U caenatb Gonee
3 deKTnBHOM paboTy ¢ 3apybexmHbIMuU 3a-
KaszymKamu.

Ytobbl CO3haTb COBPEMEHHbIN CMYTHUK
3aBTpa, Hafo BNOXUTb J€HbIUN B MOLEPHU-
3aumio Npom3BOACTBa ceroaHa. W mbl 6na-
rofapHol ®PefepanbHOMy KOCMUYECKOMY
areHTcTBY 3a hMHAHCUMPOBaHWE NPOEKTOB,
KOTOpble, N0 CYTU, ONpPeAensaioT 3aBTpaLl-
HUIA AeHb oTpacau. OTMeudy, 4YTO OKOJO
80% nonydyeHHON NpubLIAM NpeanpuaTUe
BKNajblBaeT B pa3BuTME MNPOM3BOACTBA:
OCBOEHME HOBbIX TeXHOMOri, npuobpe-
TeHne o6opyLoBaHUsA, 0byyeHue nepcoHa-
na. MNMpu 3tom 6narogaps MogepHU3aLUu
3a nocneaHve HeCKoNbKo Net 06bEM BbIpa-
6OTKM Ha OJHOrO COTPYAHWKA Npeanpus-
™A yBennyunca B 6,5 pas.

B 2009 r. Ha 6a3e OAO «MCC» chopmmpo-
BaHa MHTErpUpoBaHHas CTPyKTypa, B CO-
CTaB KOTOPOii BOLU €elé 9 POCCUIICKUX
npeanpuatuit. Takum obpasom, obLwas
YMCNEeHHOCTb eE nepcoHana CcocTaeser
0Ko/10 13 000 yenosek.

MPO®ECCUOHAIU3ZM -

GYHOAMEHT POCTA

Bnarogaps npoBoAvMOV KagpoBOW nonu-
ke OAO «NCC» perynapHo nononHsaerca
MOIOAbIMKA CNeLManucTamm u padodrmu.
Tak, 3a npoweaLwmne NATb NET HaLl KOANEK-
TUB MOMOJIOZEN HA MoATopa roaa, v cpea-
HWi1 BO3pacT paboTHUKOB NpeanpuATUs Co-
CTaBUN OKONO 44 net. [INA KONNeKTBa u3
8000 4yesnoBeK — noKasarteNb 04YeHb BeCo-
Mbiil. KOHEYHO, B TaKOW BbICOKOTEXHOJO-
TMYHOW OTPacC/NM, KaK CNYTHUKOCTPOEHWe,
BaXX€H OMNbIT — XOPOLLWiA cneuuanuct, 6yab
TO TEXHONOr, KOHCTPYKTOpP WMAW cnecapb,
BOCMUTLIBAETCA rogamu. [ Toro 4ytobbl
B rpsAyliMe AecATUNETMA BbiIo KOMY pas-
BMBATb OTEYECTBEHHYIO KOCMOHABTUKY, Mbl
3a60TMCA 06 3TOM YKe CerogHs.

Y Hac ecTb BO3MOXHOCTb NpUB/EKATb
He MpOCTO HOBble Kajapbl, a TaNaHTAU-
BbIX /Il0AEN, HaueNeHHbIX Ha NepchneKkTU-
By, Ha passutne. OAO «MCC» aKTMBHO
COTPYAHMYAET C BbICWIMMMU y4ebHbIMU 3a-
BeaeHuAMM. HayKoémKoe NpOM3BOACTBO
TpebyeT BbicOKONPOdeccMoHanbHbIX crne-
LManUCTOB M COOTBETCTBYIOLLEA OpraHu-
3auun. Ha Hawem npeanpuatin Tpyastca
0K0M0 50 KaHAWMAATOB W [JOKTOPOB HayK,
6onee 100 yenosek 6e3 oTpbIBa OT NPOM3-
BOACTBA y4yaTcs B acnupaHtype (310 TpeTb
BCex acnupaHToB Pockocmoca). Y Hac pa-
Gotator 8 6a3oBbix Kadeap U dunmanos
kadeap Beaywmx By3oB KpacHospcka.
AKTUBHO WCMONb3YETCA MeXaHW3m Lene-
Boro Habopa. B HacToslee Bpems OKOMO
400 Monoabix Ntofen yyaTcs no Hanpaene-
Huam OAO «MNCC» Ha BIOIKETHBIX MecTax B
NYYLWKNX BY3ax CTPaHbl, B TOM Yncne B Mo-
ckBe, CaHkT-MeTepbypre, KasaHu, Tomcke.
MHoOro BHMMaHusa Ha NpesnpuATAN yaens-
€TCA KOHKypcam npodeccroHanbHoro ma-
CTepCTBa — 3TO CTUMYAMPYET POCT HaLMUX
COTpYAHMKOB. OwyuieHne BocTpe6oBaHHO-
CTV NO3BONSAET UM MOJSIHEE PACKPbITb CBOWA
noTeHumMan, oHW nNpeasiaratoT HoBble pas-
paboTKu, KOTOpble 3aTem 3aLLMLiAOTCA Na-
TEHTOM, BHEAPAIOTCA B NPOM3BOACTBO.
KoHeuHo, cBoMMM pe3ynbTatamum Mbl BO
MHOrom 0653aHbl HalMM MapTHEpPaM no
Koonepauuu 1 3apyGexHbiM napTHEpam.
18 net Mbl yCnewHo coTpyaHuYaem ¢ paH-
uy3ckoin komnauuen Thales Alenia Space.
CerogHs onbiT OAO «MCC» B 0bnactv nog-
rOTOBKWM NepcoHana MHTepeceH He TONbKO
POCCUINCKUM KONEram, HO 1 3apyBexHbIM

AEROSPACE INDUSTRY
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naptHépam u 3akasdukam. Mbl gexnapupy-
€M, YTO roToBbl 06Y4YUTb CNELUannCToB Tex
MHOCTPaHHbIX ONepaTopoB, KOTOPble MOKY-
naT Yy Hac CNYTHUK, yNpaBAeHNI0 3TUM KOC-
MUYecKMm annapaTtom. EcTecTBeHHO, u4TO
OHW He MOTyT MO KaXAOMY He3HauuTenb-
HOMy Bonpocy o6pallatbcsi B KOMMaHUio-
npoussoguTens. MHoraa 370 HEBO3MOX-
HO, MHOrAa [OpOro, a WMHOrAa ¥ OnacHo:
HYXXHa HemejfNeHHas peakuua, ecan YTo-To
MPOMCXOANT CO CMyTHUKOM. [o3TOMy 3Ha-
HWA KOMMNaHWK-onepaTopa OYeHb BaXHbI.
B cBsa3u ¢ atum OAO «MCC» no ycnosuam
KOHTpaKTa Ha co3jaHue WHAOHEe3NNCKO-

ABNALMNOHHO-KOCMUNYECKAA MPOMbBILWLJTIEHHOCTb

ro cnytHuka TELKOM-3 BnepBsble opraHu-
30Baf0 MHTEpPHATypy ANA npeactaButenen
3aKa3uumka. C Hayana 2010 r. B TeyeHue
nonyropa ner cneumanuctel 3 MHpoHe-
31K nNpoxusanu B enesHoropcke u Asna-
NUCb caywaTtenAmmn cneuunanbHbiX KypcoB
no yCTponcTey M obcnyxuBaHuio byayuie-
ro KOCMWYECKOro annapara. 3T0 No3BOAUT
UM B AanbHeiwem npasunbHo pabotatb co
CMNYTHMKOM, NOHUMas paboTy ero 0CHOBHbIX
NOACUCTEM W NOTUKY (PYHKLUOHUPOBAHUA.
Llenb pabotel OAO «MCC» — co3paHue Tex-
HMYECKM COBEPLUEHHOro MpoAyKTa C Mak-
CUMaNbHON HAAEKHOCTbIO N BPEMEHEM pa-

60Tl Ha opbute. VHTepec 3aKa3uyuKoB
K Haleln npoayKLMM MOKasbiBaeT, YTO Mbl
cnpaBnsemca ¢ 3Toi 3agadeir. U 3To, Ko-
HeYHO, AAET MMNY/bC JanbHelllemMy COBep-
WEHCTBOBAHMIO. Mbl yBEPEHHO CMOTPUM
B 6yaywee. Ceilyac npeanpusaTMe yyactey-
€T B HECKOJIbKUX MeXAYHapOAHbIX TeHAepax
C XOpOLWMMK WaHcamn Ha ycnex. B 1o xe
Bpems, yBennumeas fono Poccun B co3ga-
HUK COOCTBEHHOW 3NEKTPOHHOM KOMMOHEHT-
Hoi 6a3bl, OAO «MCC» no3BonseT obecne-
4uTb B BOMbLUEN CTENEHN TEXHONOTUYECKYIO
HE3aBUCUMOCTb CTPaHbl B 061aCTU CNyTHU-
KOCTPOEHMS.

CUSTOMER INTEREST IN OUR PRODUCTS
IS INDICATIVE OF OUR SUCCESSFUL PERFORMANCE

The dynamic development of JSC "Academician M.F. Reshetnev "Information Satellite Sys-
tems" is traced in various aspects of the company’s activity. The enterprise is upgrading its
technological base, expanding the production facilities, which results in the appearance of
new orders. This is the result of hard, painstaking work of a large team and effective work-
flow management.

PROJECTS AND CUSTOMERS

ISS Reshetnev is a government contractor im-
plementing strategic initiatives, including the
Russian Federal Space Program for 2006-2015
and the Federal Target Program “GLONASS sys-
tem support, development and application”, Min-
istry of Defense orders. ISS-Reshetnev is pre-
sented ever so properly in all the foregoing
programs and has a long order book regarding
each program. Owing fo the high-level research
initiatives and modern production facilities ISS
Reshefnev stands in one line with the world’s
best satellite manufacturing companies, which
is proved by the company’s active participation
in international programs. The company’s sales
volume in 2011 was 18.7 billion roubles.
I1SS-built satellites make up 2/3 of the Russian
space fleet. The company is a prime contfractor
for the design and manufacture of the space-
based segment of the Global Navigation Satel-
lite System of Russia. Thus, at the end of the last
year the GLONASS orbital constellation began
to function in full strength involving 24 satel-
lites manufactured on the Siberian soil. Starting
from 2013 the constellation will be replenished
by the new-generation vehicles of Glonass-K
type (the first one has already been injected into
orbit being at the stage of flight test) to gradu-
ally replace Glonass-M satellites. By the way,
this year we will celebrate the 30-th anniversa-
ry since the day the first Glonass satellite has
been launched. Glonass satellites exceeded their
planned three-year lifetimes and, in fact, operat-
ed successfully for 5 years. In any case, all the
operational satellites will continue their mis-
sions as long as they are designed to; as for the
ageing satellites, they will remain as reserves. In
the future, the Global Navigation Satellite Sys-

ISS-Reshetnev is also engaged in international
programs. The space vehicle AMOS-5 has been
successfully launched and functions in the orbit
for the Israeli satellite communication opera-
tor Space Communication Ltd. and the manufac-
ture of TELCOM-3 satellite has been completed
for the Indonesian company PT Telekomunika-
si Indonesia Tbk. In the year 2010 ISS-Reshet-
nev signed a contract with the Canadian compa-
ny MacDonald, Dettwiler and Associates Ltd. For
the development and manufacture of the Lybid
satellite intended for the National Communica-

tem will be replenished by Glonass-KM satellites
with greater technical capabilities.

Within the scope of the Federal Space Program
we contfinue to build the multifunctional personal
communications system GONETS-D1M. Now we
are developing the new satellite Gonets-M1. The
launch of the space vehicle Loutch-5A, which is
the first satellite of the multifunctional space re-
translation system Loutch, took place in 2011.
Now it passes the flight test. We also plan to re-
plenish highly elliptical satellite constellation by
replacing the legendary Molnia spacecraft.
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06bem peanusauum u co6cTBEHHBIX paboT
0AO «MCC» B 2007-2010 rr. u nnaH Ha 2011 1.

AEROSPACE INDUSTRY

Bbipa6oTka Ha 1-ro paboTHuka 0AO «UCC»
B 2007-2010 rr. v nnaH Ha 2011 r., Tbic. py6.
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tions Satellite System of Ukraine. In 2011 a Con-
tract was closed with the Reshetnev Company for
building KazSat-3 satellite for the benefit of Ka-
zakhstan. The implementation of these programs
will allow 1SS-Reshetnev to receive a flight-prov-
en status for its Express-1000 satellite platform.
The new class of Express satellites, i.e. Express-
AMS5 and Express-AM6 being manufactured for
"The Russian Satellite Communications Compa-
ny" as well as the Yamal-401 spacecraft ordered
by JSC Gazprom Space Systems are based on the
advanced Express 2000 platform.

It is very important for us that ISS-Reshetnev
can turn Russian customers’ attention to domes-
tic products. Russian customers are getting more
and more demanding and that is good. In 2010
one of them, "The Russian Satellite Communica-
tions Company” (RSCC), awarded a contract

to ISS-Reshetnev for the manufacture of three
satellites more: Express-AM8, Express-AT1 and
Express-AT2. These satellites will bring felevi-
sion broadcasting in Russia to a qualitatively new
level.

DEVELOPMENT: STEP BY STEP

In satellite manufacturing 1SS-Reshetnev uses
the latest technology and instrumentation both
of domestic and foreign origin. The enterprise is
actively implementing new techniques: manufac-
turing honeycomb panels, devices made of com-
posite materials, shaped antennas, UHF elements
and many others. Besides, the company is con-
stantly increasing the share of the Russian elec-
tronic component base by production develop-
ment. The term “nanotechnology” is not new for
us; 1SS Reshetnev has applied nanotechnology
for almost 20 years.

We continue to build new production areas and
reconstruct the existing facilities. The unique fa-
cility for manufacturing and testing the large-size
foldable antennas and solar batteries has been
put info operation. It opens good prospects for us
and will serve the Russian satellite manufactur-
ing industry for more than one decade.

It is important fo mention the production of con-
tour-beam antennas. Until now we have been buy-
ing these very expensive products. Now our com-
pany is the first one in our country to launch
building it for the sake of import substitution. To
this end, we have built a new facility and at the
moment are assembling the equipment.
ISS-Reshetnev has recently put up a galvanizing
workshop to combine electroplating and varnish-
and-paint operations in one place.

Every year ISS-Reshefnev procures new items

2008 2009 2010 2011

3 Boipabi

of manufacturing and test equipment, including
up-to-date numerically controlled machines. The
company'’s expenditures for this purpose amounts
to hundreds million roubles.

A decision has been made to build a new satellite
integration facility so as to lessen the burden of
some workshops and make work with foreign cus-
tomers more effective.

In order to make a modern satellite tomorrow,
we must invest money in the modernization of
production today. We do appreciate the Feder-
al Space Agency’'s support in project financing
which in fact determines tomorrow of the whole
industry. | must say that 80% of our earned prof-
it is invested in production (new technologies,
equipment, personnel training). Owing to the on-
going modernization total sales per worker at
ISS-Reshetnev have increased 6.5 times in the
last few years.

In 2009 1SS-Reshetnev completed business inte-
gration to form a large integrated company from
9 Russian enterprises. Thus, at present the total
number of ISS-Reshetnev’s employees is about 13
thousand people.

PROFESSIONALISM

AS THE BASIS FOR GROWTH

In accordance with the existing personnel poli-
cy ISS-Reshetnev reqularly recruits young spe-
cialists and workers. Thus, in the last 5 years the
average age of our employees has decreased by
1.5 years to 44 years. This is very illustrative for
an enterprise employing 8 thousand people. It
is clear that work experience is important for a
high-tech industry like satellite manufacturing. It
takes years to train a good specialist no matter
whether he is a production engineer, designer or
a fitter. We should think today to ensure the fu-
ture of Russian cosmonautics tomorrow.

We have an opportunity to attract not only new
personnel but talented and result-oriented peo-
ple. 1SS Reshetnev cooperates actively with a
number of higher educational establishments.
Science-intensive production requires highly-
qualified employees and professional manage-
ment. Our company employs more than 50 Cand.
Sci. and PhDs, more than 100 staff members are
doing postgraduate research without discontinu-
ing work (it makes one third of all the postgrad-
uate students at Roskosmos). Eight basic-sub-
ject departments and affiliates of departments
of Krasnoyarsk’s leading higher educational insti-
tutions work at ISS-Reshefnev’s. A goal-oriented
selection mechanism is actively used. At present
over 400 young people are studying disciplines

Ha 1 pa6oTHuKa 0T co6CTBEHHbIX paboT

related fo ISS Reshetnev’s activities at Russia’s
best universities in Moscow, Saint Petersburg,
Kazan and Tomsk.

The company pays a lot of attention to profes-
sional skill competitions that stimulate employ-
ees’ growth and development. The feeling of being
needed allows our employees to fully unlock their
potential. As a result they offer new design solu-
tions which later get protected by patent and ac-
cepted in production.

It goes without saying that we owe much of our
success to our Russian and foreign partners.
We have been co-operating successfully with
the French company Thales Alenia Space for 18
years.

Today 1SS-Reshetnev’s experience in personnel
training is interesting not only for our Russian
colleagues, but also for foreign partners and cus-
tomers. We declare our readiness to provide train-
ing in satellite control to staff members of foreign
satellite operators who want to buy our satellite.
It is obvious that they can not go to the satellite
manufacturer every time the need arises. Some-
times it is impossible; sometimes it is expensive;
sometimes it can be dangerous - in case of sat-
ellite malfunction you need to react immediately.
That is why for a safellite operator knowledge is
an important factor. In this regard ISS-Reshetnev
has organized an infernship program for the cus-
tomer’s representatives for the first time in pur-
suance of the contract terms and conditions for
building the Indonesian TELKOM-3 satellite. The
Indonesian specialists have stayed for one year
and a half in Zheleznogorsk since early 2010.
During this period of time they have attended the
special training course on the design and main-
tenance of the future space vehicle. It will allow
the Indonesian specialists to operate the satellite
in the right way and better understand the oper-
ation of its major subsystems and logics of func-
tioning.

The aim of ISS Reshetnev activity is to create
technically perfect products with maximum re-
liability and lifetimes. Customers’ interest in our
products shows that we meet this challenge suc-
cessfully, which gives us impetus for further im-
provement. We look confidently into the future.
Today the company is participating in several in-
ternational bidding processes. Our chances of
success are good. Af the same time, by increasing
the share of the Russian electronic component
base ISS-Reshetnev ensures the country a great-
er technological independence in satellite manu-
facturing.
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ABNALMNOHHO-KOCMUNYECKASA MPOMbILLJTIEHHOCTb

BbICOKOKAYECTBEHHbBIE NPUBOPbI
[NA CUCTEM CBA3M HA 3EMJIE, B BO3JYXE U KOCMOCE

Brdl .

Burtanuit Tonmaues,

AVpeKTop 3aBOAa PaKeTHO-
KocMuyecKoro npubopocTpoeHus
Vitaly Tolmachev, Director of Space
Rocket Equipment Factory

B 1992 roay Ha 6a3e
onbITHOro 3asoja «Pa-
AVONpPUBOP» N MAKETHO-
3KCNepMMeHTaNbHOro
npousBoacTea OrYr
«POCCUNCKMIA Hay4HO-
nccneaoBaTenbCKUn
MHCTUTYT KOCMUYECKO-

ro npubopocTpoeHns»
(®ryn «PHUW KN»), ncto-
pYsA KOTOPbIX HAYMHAETCA
€ 1934 W 1946 roAoB, ObIN
OCHOBAH 3aBO/j, PaKeTHO-
KOoCMMYyeckoro npnbopo-
cTpoeHus (3asoa PKI).

B roa 20-netus npeanpua-
TWUS B UHTEPBbIO HALLEMY
ypHany o 3aBoje pac-
CKa3blBAET €ro MPeKTop
Butanuin Tonmaués.

Butanuin MBaHOBMY, nepeps KONNEKTUBOM
3aBOAia CTOAT 3Ha4YMMble cTpaTernyecKue
3aja4u, HanpaBieHHble Ha obecnevyeHune
HYXA PaKeTHO-KOCMUYECKOWN oTpaciu.
C yem, no BauieMy MHEHUIO, CBA3aHbl BOC-
Tpe6oBaHHOCTb NPOAYKLUU 3aBOAA U, KaK
c/ieACTBME, €ro0 MecTo B Yucie Auaepos
oTpacan?

3aBoa PKM - nugupyiouiee npubopHoe npej-
npuATMe OTpacIu, UMeET aBHWe TPaguLuu no
NPOW3BOACTBY annapatypbl A KOCMUYECKUX
annaparos G/MKHEro 1 AabHero KocMoca.
CerofiHa Halwl 3aB0og, 061a4a€T NONHLIM KOMNEK-
com 6a30BbIX TEXHONMOMMIA U 060OpYLOBaHMA ANs
NPOM3BOACTBA BbICOKOKAYeCTBEHHbIX NPUGOPOB
KOCMMYECKMX PAAMO3NEKTPOHHBIX CUCTEM 1 KOM-
MNEeKCOoB CBA3W, HaBUraLuu, TenemeTpuu, ynpas-
NeHnA, ANCTaHLMOHHOTO 30HAMPOBAHMA 3eMnu,
reo/ie3nu 1 Ha3eMHbIX CPeCTB yrpaBneHus 06b-
€KTaMM PAKETHO-KOCMUYECKOM TEXHUKM.

3aBog PKIT nmeert B cBoem wwtarte okono 900 ye-
NIOBEK 1 06N1aiaeT COBPEMEHHO NPOU3BOACTBEH-
HOI U TeXHOMorMYecKoii 6a3oil, No3sonsoLLe
M3roTaB/MBaTh BbICOKOKAYECTBEHHblE W3AENUA
paanonpubopHoro npoduns 1oboro yposHs
CNOXHOCTU. Mo Bcem HanpaBneHUAM AeATenbHO-
CTV NNAHOMEPHO NPOBOAATCA MOAEPHM3aLMA U
TEXHWYECKOE NepEBOOPYHKEHUE, 3aKYNaETCA Co-
BPEMEHHaA M3MepuTeNbHas W WcnblTatenbHas
annapartypa. Ha Bcex 3atanax U3roToBieHuA npo-

AYKUMW BHEAPAIOTCA MHpOpMaLMoHHble 1 CALS-
TexHonoruu, o6beanHEHHbIe B eauHyto ACY 3a-
Bofa. Bca peatenbHocTb 3aBoga PKIT Haxoautea
nof, NOCTOAHHbIM BHUMaHWem pykosoactea OAO
«Poccuiickne KocMmnyeckne CUCTEMbI» U IMYHO
reHepanbHOro AMPEeKTopa — reHepanbHOro KoH-
cTpykTopa tOpusa Marasuya Ypanuuya.

Hapo nonarartb, npogeccunoHanmsm coTpy-
AHUKOB TOXe COOTBETCTBYET OnpepenéH-
HOMY YpOBHI0?

VIHXeHepHbIi M NPOM3BOACTBEHHbLIA NepCo-
Han 3asoga PKI perynapHo npoxoaut obyye-
HUWe, NOBbIleHNe KBanudbKUKaumum, y4acTeyet B
Hay4YHO-TEXHNYECKUX KOH(DEepeHLMsaX, CeMuHa-
pax, BbICTaBKax, B TOM YMC/IE W 3apyOeKHbIX, No-
CTOAHHO pacLUMpAA CBOWM BO3MOXHOCTW W BHe-
ApAA nepefoBble TEXHONOMMW Ha NPOU3BOACTBE.
B coctase wwrata 3aBoja — fjBa KaHauaaTta Tex-
HUYECKMX HAyK W rpynna couckartenei. Cucre-
Ma MeHegXMeHTa KadectBa 3aBoga PKIl cep-
TMGULMPOBaHa Ha COOTBETCTBME TPebGOBAHUAM
1S0 9000:2001.

Pacckaxute, noxanyicra, o npousBoA-
CTBeHHoOI1 6a3e Bawero 3aBoaa.

CTpyKTypa 3aBofa BK/IOYAET MexaHU4YecKoe,
MOHTa){Hoe 1 CBOpoYHOEe NMPOM3BOACTBA, 0be-
CMeyMBaloLLMe 3aMKHYTbIA LMK W3rOTOBNEHNA
annaparypsi.

YcTaHoBKa BaKyyMHO napodasHoi nanku
Vacuum vapour-phase brazing plant
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MexaHn4yeckoe  NpPOU3BOACTBO  3aBOAA
BK/OYaeT BCe TeXHONOrMYyecKue npolec-
cbl  (mexaHoobpaboTka, cBapka, nanka,
Tepmoob6paboTka, ranbBaHu4Yeckoe, na-
KOKpaco4YHOEe MOKPLITUSA U Np.) U OCHaue-
HO COBPEMEHHbLIM BbICOKOTEXHOMOMMYHbIM
obopygoBaHvem 1 obpabarbiBatowUmu
ueHtTpamu ¢ YIY n3BecTHbIX MUPOBbLIX NPO-
N3BOAMTENEN.

B yactn u3gennin BHyTpeHHero u3roTose-
HUS 3aBO4 MMeeT COOCTBEHHylo 6asy Ans
NPOU3BOACTBA TMOPUAHbLIX WHTErpanbHbIX
CTPYKTYP U MHOTOKPUCTaNbHbIX MOAynen,
BY 1 CBY MMKPONONOCKOBLIX NNAT U MUKPO-
cbOpOK; KBapLEBbIX PE30HATOPOB, reHepa-
TOPOB U PUNLTPOB; MOTOUHbIX U KabenbHbIX
U3AeNnunin; NnpeccoBaHHbIx n3genun. lMopxo-
AVT K 3aBeplUeHNto BBOAA B 3KCNIyaTaumio
MO/AE€PHN3MPOBAHHONO Liexa neyartHblx nnat
Knacca TOYHOCTM 5+.

B pamKkax moaepHM3auuMm 1 TEXHWUYECKOro
NepeBOOPYHEHUs MOHTaXHO-CHOPOYHOTo
npon3BoAcTBa Ha 3aBoje PKI 6bina BHe-
ApeHa OfHa M3 NyylWux NPOU3BOACTBEH-
HbIX @BTOMATMU3MPOBAHHbIX NMHUIA NOBEPX-
HOCTHOTO MOHTaXKa C HOBeWLen CUCTeMOM
PEHTreH-KOHTpONsA ¢ dyHKUMerhn Tomorpa-
¢un, KoTopas obecneuyrBaeT BbICOKYIO
NPOU3BOANTENBHOCTb U OTNINYHOE KayecTBo
BbINyCKaemow npoaykuuun. Ha 3asoge pery-
NAPHO BBOAUTCA B IKCNAyaTaLuio HOBOe CO-
BpemMeHHoe o6opynoBaHue.

bonbwoe BHMMaHMe Ha 3aBOAe yaenserca
KyNbType W yCNOBUAM TPYAA, @ TaKKe IKO-
norun npoussoactea. Co3paHbl TaK Hasbl-
BaeMmble Y/CTble MOMeLLeHNsA C NOCTOAHHbIM

NOAAEPXAHMEM MUKPOKNMMATA, OYUCT-
Hble COOPYMEHWUsI 3aMKHYTOrO LMKNa, CO-
BpemeHHble paboyne MecTa MOHTaXHUKOB
U MeXaHWKoB, 060pyA0BaHHbIE HOBEWLIUM
U3MEPUTENbHBIM U UCTbITaTENbHLIM 060pY-
AOBaHMEM.

Ha 3aBope paspaboraHa KoMmnekc-
HaA cTpaTteruAa pa3BUTUA NMPOU3BOA-
CTBa, KOTOpaA corjlacyeTca C uenamm
passutua OAO «Poccuiickue KocMmu-
Yyeckue cucrtembl». MoxxHo y3HaTb 06
3TOM nopapo6Heir?

Peub naéT B Nnepsyio oyepeab O TEXHONOMU-
ueckon MoAepHu3auuu o6opyLOBaHUA W
paboTe No pa3BUTWIO NEpCOHana, a Takke
06 0CBOEHUU psja HOBbIX MEPCNEeKTUBHbIX
HanpaBfeHN rocyfapCTBEHHOrO M KOM-
MepPYEeCKOro 3Ha4yeHus, YaCTUYHON fuBep-
cudmKaLmMmy Nporn3BoACTBa B 06NMacTb Bbiny-
CKa KoMMepyecKon npoayKuum. OCHOBHble
ycunua 3aeopa PKI u TexHonornyeckow
cny®6bl OpraHvM3aunMyu B NoCiAegHWe roabl
6blM  COCPELOTOYEHbl HA BHEAPEHUW B
NMPOU3BOACTBO TEXHONOTMYECKUX MpoLec-
COB, MO3BO/IAKLWMX peanusosatb paspa-
6OTKY W BbINYCK U34€NMiA B COOTBETCTBUM C
depfepanbHON KOCMUYECKOW Mporpammont
Ha 2006-2012 rr. [pn 3TOM pelanuncs cne-
Aylolwme 3agayu:

1. Pa3paboTka v BHeApeHWe TexHonornye-
CKMX NpoueccoB COOPKM U MOHTaXa 3neK-
TPOHHbIX KOMIMOHEHTOB C BbICOKOM CTENEHbIO
UHTerpaumm B Kopnycax tuna BGA, m BGA,
QFP, naccuBHbIX YMN-KOMMOHEHTOB C MMU-
HUManbHbIMK rabaputamu, a TaKxe ApYrux

YcTaHOBKa peHTreH-KoHTponiA ¢ GyHKuUKeid ToMmorpadumn
X-ray control system featuring tomography function plant

AEROSPACE INDUSTRY

KOMMOHEHTOB /i1 MOHTaXa Ha NOBEPXHOCTb
neyarHbIx Nnat. [lna pewexHuna 3Ton 3agayn
6b1710 NPUOGPETEHO HOBOE BbICOKOTEXHOO-
rmyHoe obopynoBaHue, obecnednBawlyee
aBTOMATU3MPOBAHHbIA MOHTaX 60AbLION
HOMEHKNaTypbl NeyaTHbIX Y3M10B C MWUHU-
ManbHbIM BpeMeHeM nepeHanagku.

2. BHeapeHue coBpeMeHHbIX aBTOMaTU3u-
POBaHHbIX METOAOB KOHTPOA MeyaTHbIX
naaT U CMOHTMPOBAHHbIX Y3/M0B Ha meyvar-
HbIX Nnartax.

3. BHeapeHue COBpPEMEHHOr0 MexaHoo-
6pabatbiBatowero obopynosanus. nsa pe-
WeHNA 3ajay Mo YAydylleHuio KayecTsa,
CHUKEHWIO TPYAOEMKOCTU U YBENNYEHUIO
TOYHOCTW U3rOTOBAAEMOII NPOAYKLUM 6blN0o
npuobpeteHo o6opyaoBaHME C NPOrpamm-
HbIM ypaBieHnem BeAyLLNX MUPOBbIX NMPO-
nssoagutenen. LLIMPOKWIA cneKTp cTaHKOB
1 ob6pabaTbiBaOLKUX LLEHTPOB MNO3BONAET
BbIMONHUTL TOKapHble, (GpesepHble, pac-
TOYHbIE W 3/IEKTPO3PO3UNOHHbIE PaboTbl Ha
YypPOBHE MUPOBbIX CTaHAAPTOB.
[JanbHeilwee pa3BuTe obpena TexXHOMO-
rMA Nanku B CONAX NPU U3rOTOBAEHUU KOP-
MyCOB 1 BOJIHOBOAOB U3 aNtOMUHUSA.
3aBoj o6nagaeT coBpeMeHHO aBTOMaTu-
3MPOBAHHOMN NMHWUEN ANA ranbBaHWYeCKNX
QHTUKOPPO3MOHHBIX MOKPLITUA U MOKPbI-
TUI AparoLeHHbIMU MEeTaNNaMMU.

4. BHeapeHWe HOBbIX TaKOKPACOYHbIX Ma-
Tepuanos, obecneyvBalWMX 3awWuTy OT
HaKoOM/JeHUs Ha MNOBEPXHOCTU NpuBOpPoB
CTaTUYECKOTO 3NEKTPUYECTBA W 3afjaHHble
YPOBHM KO3(DDULMNEHTOB OTPAKEHNA W MO-
rNOLLeHNA CONHEYHOW IHEPTUN, COBPEMEH-
HbIX TENNONPOBOAHbIX MaTepManos.

5. BHeapeHue coBpeMeHHbIX METOAOB rep-
meTu3aunmn npubopos. MosbilweHne Tpebo-
BaHUI N0 NPOYHOCTU, FEPMETUYHOCTU an-
napatypbl, @ TaKXe yBeMYeHUI0 CPOKa eé
aKTMBHOTO CyliecTBOBaHMA, notpebosanu
pa3paboTku 6onee COBePLIEHHON TEXHO-
NIOTUW TePMEeTU3aLun KopnycoB Nnpubopos
METOOM CBapKW BbICOKOKOHLEHTPUPO-
BaHHbIMW MCTOYHUKAMU IHEPTUM, @ UMEH-
HO: repmeTusauun 31eKTPOHHO-NyYeBOW
CBapKu B BaKyyme KopnycoB npu6opos
13 anlMUHMUEBbIX CNNABOB, a ANA U3roTOB-
NIeHUA TepMeTUYHbBIX KopnycoB npubopos
M3 TUTAHOBLIX W NPeLU3NOHHBIX CMNaBOB
6bina paspaboTaHa TeXHONOrWUs repmeTu-
3aUMM  MeToO0M Nna3epHOW UMMYNbCHOW
CBapKW.

6. OAHO U3 NEepCneKTUBHbIX HAaNpaBneHWNn
pa3sutna OAO «Poccuitickne Kocmumye-
CKMe CUCTEMbI» — CO3JjaHne COBPEMeHHOM
anemeHTHOM 6a3bl. ITa nporpamma nony-
ynna HasaHue «COOPOYHbLIA fJom». B Ha-
cTosillee BPEeMA Ha MPOM3BOACTBEHHbIX
nnowWaasx 3aBosa Beaytcs paboTbl No co3-
[aHUI0  CMEeLMann3MpoBaHHbIX Y4YacTKOB,
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KoTopble ByayT 0CHALATLCA COBPEMEHHbIM
06opynoBaHMem AN CEPUNHOTO NPOU3BOA-
ctBa CBUC (cBepxbonblune MHTErpanbHbie
CXeMbl) CneyuanbHoro 1 obLero WMpoKo-
ro NPUMEHEHUA.

7. 3aBoa npuobpén obopyaosaHue n npu-
CTYNUA K U3rOTOB/IEHWNIO annapaTtypbl Muf-
JMMETPOBOro Auana3oHa. MogobHas anna-
paTypa co34aéTcsA B OpraHv3aLum Bnepeble.
CerogHAa 3aBog PKI Bmecte ¢ Begywumu
cneuuanucTamu  opraHusauum  pabortaet
Haj co3faHMeM MOKONEeHUs HOBbIX Mpubo-
pOB U CUCTEM ANA KOCMUYECKMX annapartos
«noHacc-K», «MoHocdepa», «Meteop-M»,
«IKCnpecc», «INeKTpo» U Ap., CUCTem an-
napatypbl A1A paKeTHbIX HOCUTENen U Koc-
MUYecKUX Kopabnei, annapartypbl Auc-
TaHUMOHHOTO 30HAMPOBaHMA 3eman
Ha3eMHbIX KOMM/IEKCOB ynpaBieHnUs KOCMK-
YeCKMMU annaparamm Hay4HoOro 1 HapoAHo-
XO03ANCTBEHHOTO Ha3HaYeHMs.

Mbl BeEM aKTUBHYIO Hay4Hyto paboTy 1 no
MHOTMM HanpaBNeHWAM Halwen AeATenb-
HOCTU COTPYAHUYAeM C BeAyLMMU Hay4HO-
nccnefoBaTeNbCKUMU UHCTUTYTAMU U BbIC-
Wwumu yyebHbiMK 3aBegeHnsmmu Poccun.

ABNALMNOHHO-KOCMUNYECKASA MPOMbILLJTIEHHOCTb

Aedununt KBanudpuumpoBaHHbIX Kaa-
poB Ha npeanpuatuax Pockocmoca -
npo6sema He HOBaA U, NOX0Xe, XPOHU-
yecKana. Kak, Ha Baw B3rnag, MoXxHo
obecneyntb NPUTOK KBanauduumupo-
BaHHbIX KaipoB Ha 3aBOJ, U UX 3aKpe-
nnedmne? Kak npoBoautca Kaaposas
nonuTUKa B Balen opraHusauumn?
Mopgenutechb onbITOM.

Kagposas cnyxb6a opraHusauuv akTUBHO
B3aUMO/ENCTBYET C BEAYLL MMM By3aMU U KOJI-
nepxamm Mocksbl. Co BceMun npodunbHbIMU
BY3aMMU 3aK/IOYEHbI COrNALLEHUSA, NPefyCMa-
TpMBaloLL e NOLrOTOBKY BbICOKOKBaNN@uLmu-
POBaHHbIX CNeuManucToB No npoduabHbIM
[N OpraHn3auum cneuuanbHocTam, npuene-
YyeHMe cneumanncToB OpraHn3auum K npeno-
[laBaTeNbCKON AeATeNbHOCTW, NpoBeAeHue
coBmecTHbIx HNOKP, npepocraBnexune opra-
HW3aLue HayYyHO-NPON3BOACTBEHHOI 6a3bl
NS NPOBeAEeHNs NMPAKTUKWN CTYAEHTOB U Ap.
OpraHusoBaHa pabota CO  WKONAMM
N NpOodMAbHLIMU HAYaNnbHbLIMKU U CPefHU-
MU npodeccroHanbHbiMK yyebHbIMU 3a-
BEEHMAMM, TAe yyalumca U CTyaeHTam
pa3bACHAITCA MNpeumylLecTBa y4yacTus

B Nporpamme LesieBo NOArOTOBKU KaApoB
ANs opraHusauuu, coobuiaercs nepeyeHb
cneuunanbHocTen M npodeccuin, No KoTo-
pbIM NPOXOAUT NOArOTOBKA, U CMUCOK yyeb-
HbIX 3aBeAEHWNN, y4aCTBYOLWMNX B NpOrpam-
Me L,eIeBOM NOAroTOBKU.

Ha gaHHbIN MOMEHT [JONIS MOMOAbIX CheLuna-
nucToB 1 pabounx Ha 3aBoge PKM gocturna
25% 0T 0611|ei YNCIeHHOCTU 3aB0oAa (BbIpOC-
na 3a nocnegHuit rog Ha 8%). CpeaHuii Bos-
pacT paboTHWKOB 3aBOJia COCTABAAET 49 fneT.
[na monoabix pabOTHMKOB, CKNOHHBIX K
Hay4yHOW [esTenbHOCTM, CO3[aHbl YCNnoBUs
Ans 006yyeHMs B 3a04HOI acnupaHType op-
raHmsauum.

B opraHusauuMm akTMBHO BeféTcA pabo-
Ta N0 NpUBNEYEHUID MONOAbIX PaboTHM-
KOB K y4acTUI0O B HAy4YHO-TEXHUYECKMUX
KOHMbepeHunax, cemuHapax, Gopymax,
KOHKypcax W ApYyrux Meponpusatusx, cno-
coBCTBYIOLMX MX TBOPYECKOMY U npodec-
CMOHANIbHOMY pa3BUTHIO.

3a aKTMBHOEe y4yacTue MoNoAbix paboTHU-
KOB B Pa3fIMYHbIX HAYYHO-TEXHNYECKUX Me-
ponpuATUAX NpeaycMoTpeHo maTepuanb-
HO€e U MOpanbHOE Mool peHme.

HIGH-QUALITY INSTRUMENTS

FOR COMMUNICATION SYSTEMS ON GROUND,
IN AIR, AND IN SPACE

The Space Rocket Equipment
Factory was established in
1992 on the basis of experi-
mental plant “Radiopribor”
and mockup-level and exper-
imental production Federal
State Unitary Enterprise "Rus-
sian Space Equipment R&D
Institute" (FGUP "RNII KP"),
beginning their history since
1934 and 1946, according-
ly. Vitaly Tolmachev, Director
of the plant, told in the inter-
view to our journal about the
plant in the year of its 20th
anniversary.

Vitaly Ivanovich, the plant’s collective faces
the appreciable strategic goals aimed at meet-
ing the demands of the rocket-and-space indus-
try. What is the reason, to your opinion, of your
plant’s produce being in demand, which resul-
tantly puts your plant among the industry lead-
ers?

Space Rocket Equipment Factory is the leading instru-
ment-making enterprise in the industry with its long-
standing traditions of producing equipment for the
space vehicles of the near and outer space.

Our plant possesses today a full complex of the base-
line technologies and equipment for production of the
high-quality instruments of the space radioelectronic
systems and communication complexes, navigation,
telemetry, control, Earth remote sensing, geodesics
and ground facilities for controlling the objects of the
rocket-and-space equipment.

Space Rocket Equipment Factory boasts the staff of
about 900 people and possesses the modern produc-
tion and engineering basis, which allows producing the
high-quality articles of radio instrumentation profile
of any complexity. The planned modernization, retro-
fitting and upgrading takes place in all the directions
of activity, the up-to-date measuring and testing equip-
ment is being procured. The informational and CALS-
technologies joined into integral automated control
system of the plant are being incorporated at all stag-
es of produce manufacturing. All the activity of Space
Rocket Equipment Factory is under continuative at-
tention of the JSC "Russian Space Systems" manage-
ment and under personal control of Yury M. Urlichich,
its general director and chief designer.
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Probably, the professionalism of personnel
should also correspond to a certain level.

The engineering and production personnel of Space
Rocket Equipment Factory has periodical training, mid-
career education, it participates in the scientific and
technical conferences, workshops, exhibitions, includ-
ing those conducted abroad, expanding its capabilities
permanently and incorporating the advanced technol-
ogies into production process. The plant’s personnel in-
cludes two Candidates of Science and a group of doc-
toral candidates. The quality management system of
Space Rocket Equipment Factory has been certified for
compliance with the requirements of ISO 9000-2001.

Please, tell us about production base of your
plant.

The structure of our plant includes mechanical, mount-
ing and assembly facilities, which ensure the closed
cycle of equipment manufacturing.

The mechanical production of the plant possesses all the
technological procedures (machining, welding, brazing,
heat treatment, electrodeposited coating, paint-and-var-
nish coating, etc.) and is equipped with the up-to-date hi-
tech equipment and CNC multifunction processing cen-
ters of the renowned world manufacturers.

Regarding the items of in-house fabrication the plant is
provided with its own base for production of the hybrid
integral structures and multichip packages, HF and
SHF microstrip boards and chip assemblies, quartz res-
onators, generators and filters, wire-wrap and cable ar-
ticles, and pressware. The process of putting the mod-
ernized shop of printed boards of accuracy class of 5+
into operation is nearing its completion.



One of the best lines of surface-mounted assembly
with the cutting-edge X-ray control system featuring
a tomography function has been incorporated at the
Space Rocket Equipment Factory within the frame-
work of modernization, retrofitting and upgrading of
the mounting and assembly production. The above line
ensures high productivity and the excellent quality of
the manufactured produce. The new up-to-date equip-
ment is being regularly put into operation at the plant.
Much attention is paid at the plant to the culture and
conditions of work as well as fo the production ecolo-
gy. The so-called “clean premises” have been built with
continuous provision of the microclimate, closed-cycle
treatment facilities, modern working stations of the as-
semblers and mechanics equipped with the leading-
edge measuring and festing equipment.

An integrated strategy of production develop-
ment has been created at the plant, which agrees
with the purposes of development of JSC “Rus-
sian Space Systems”. Can you give more details
about it?

It goes first of all about technological modernization of
equipment, efforts aimed at the personnel development
as well as mastering a number of new challenging direc-
tions of the governmental and commercial level, partial
diversification of production towards a sphere of man-
ufacturing the commercial produce. The major efforts
of Space Rocket Equipment Factory and technologi-
cal service of the organization have been focused in re-
cent years on the introduction of the technological pro-
cedures into production, which allow implementing the
development and manufacture of the articles in accor-
dance with the Federal Space Program for 2006-2012.
In this case the following tasks have been solved:

1. Development and incorporation of the technologi-
cal procedures of assembly and mounting the electron-
ic components featuring a high degree of infegration in
packages of BGA, m BGA, QFP type; passive chip-com-
ponents of minimum size as well as other components
for printed boards surface mounting. In order fo solve
these tasks the new high-tech equipment has been pro-
cured ensuring automated mounting of a wide range of
printed assemblies with minimal time needed for re-ad-
justment.

2. Incorporation of the up-to-date automated meth-
ods of inspection of the printed boards and assemblies
mounted on the printed boards.

3. Incorporation of up-fo-date machining equipment in
order to meet the goals of improving quality, reducing
labour content and increasing the accuracy of manu-
factured produce the new program-controlled equip-
ment from the leading world manufacturers has been
procured. A wide spectrum of machines and multifunc-
tion processing centers allows performing the turning,
milling, boring and electrical-discharge operations at
the level of world standards.

The technology of soldering in salts when making pack-
ages and waveguides of aluminum has been developed
further.

The plant possesses an up-to-date automated line for
electrodeposited anticorrosive coating with the use of
precious metals.

4. Incorporation of new paint-and-varnish materials to
ensure protection against accumulation of static elec-
tricity at the surface of instruments and the given levels
of solar energy reflection and absorption coefficients,
modern heat-conductive materials.

5.Incorporation of modern methods of instruments en-
capsulation. Increasing requirements to robustness,
air-fightness of the equipment as well as increasing a

3aBog PKIM OAO «PoccuitcKkue KocMUYeCKUe CUCTEMbI»
111250, MockBa, yn. ABuamotopHas, a. 53

Ten.: +7 (495) 673-93-94

®akc: +7 (495) 517-92-04

http://www.spacecorp.ru

O6pabaTbiBatowmin LeHTp ¢ MY
Multipurpose CNC processing center

period of its active existence have necessitated the de-
velopment of a more improved technology of encapsu-
lating packages of instruments by means of welding
with the use of high-concentration energy sources and,
in particular, encapsulation of the instrument packag-
es made of aluminum alloys by means of electron-beam
welding in vacuum, while a technology of encapsulation
by means of laser pulse-type welding has been devel-
oped for manufacturing the air-tight instrument pack-
ages made of titanium and precision alloys.

6. One of the promising directions of development of JSC
“Russian Space Systems” is the establishment of the up-
to-date element base. This program has been named the
“Assembly House". The work is being conducted pres-
ently at the production areas of the plant to establish the
specialized sections, which will be furnished with the up-
fo-date equipment for the series production of VLSIC
(very large-scale infegrated-circuit devices) of special
and general-purpose wide application.

7. The plant has procured the equipment and launched
the manufacture of millimeter-wave equipment. The
equipment of this type is being built for the first time at
the organization.

Space Rocket Equipment Factory works foday togeth-
er with the leading experts of the organization on
building a generation of the new instruments and sys-
tems for the space vehicles "GLONASS-K", "lonosfera”,
"Meteor-M", "Express", "Electro” and other systems
and equipment for the launch vehicles and spacecraft,
equipment of the Earth remote sensing and ground
complexes of controlling the space vehicles of scientif-
ic and national-economic purposes.

We carry out the active scientific work and cooperate
in many directions of our activity with the leading R&D
institutes and higher educational institutions of Russia.

A deficit of the skilled personnel at the enter-
prises of Russian Federal Space Agency (Roscos-
mos) is not a new problem and looks like a long-
lasting one. How is it possible, to your opinion, to
provide the inflow and allocation of the skilled

AEROSPACE INDUSTRY

personnel at the plant? Please, share your expe-
rience - what is the way of pursuing a personnel
policy at your organization?

The personnel service of the organization interacts ac-
tively with the leading higher educational institutions
and colleges of Moscow. The agreements have been
concluded with all the profession-oriented higher ed-
ucational institutions, which envisage training of the
highly-skilled experts on the profession-oriented spe-
cialities for the organization, inviting the organization’s
experts to perform the teaching activity, conducting
joint research and advanced developments, submitting
the scientific and production base of the organization
to conduct the practical training of students, efc.

The cooperation has been organized with the schools
and profession-oriented primary and secondary voca-
tional educational institutions, where the learners and
students get explanations of the advantages of partici-
pation in the program of purpose-oriented training of
personnel for the organization, a list of specialities and
professions, on which the training takes place, is de-
clared, and the list of educational institutions partici-
pating in the program of purpose-oriented training.

As of the present moment a share of the young spe-
cialists and workers has reached 25% at Space Rock-
et Equipment Factory against a total quantity of people
working at the plant (it has increased by 8% during the
last year). The average age of the plant employees is 49
years.

The young employees predisposed to scientific activ-
ity enjoy the established conditions of getting educa-
tion at the extramural postgraduate school of the or-
ganization.

An active work is being carried out at the organization
to invite the young employees to participation in the
scientific and technical conferences, workshops, fo-
rums, contests and other events contributing to their
creative and professional development. The material
and moral remuneration is provided to the young em-
ployees for active participation in various scientific
and technical events.

RKP JSC "Russian space systems” plant
111250, Moscow, Aviamotornaya st, 53

Tel: +7 (495) 673-93-94

Fax: +7 (495) 517-92-04

http://www.spacecorp.ru
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ABNALMNOHHO-KOCMUNYECKASA MPOMbILLJTIEHHOCTb

PYJIEBbIE NMPUBOAbLI AJ1A PAKET

leHepanbHbI AUpeKTOp - rnaBHbI KOHCTpyKTOp Cepreit Bnagumnpos

PH «Atnac V»
Launch vehicle “Atlas V”

MoaBOAHbIV 3a1MOBbIN
nyck paxetbl P31
Underwater multiple
launching of the R31
rocket

3A0 «<APCEHAJ-207»
Cankt-Metepbypr,

195009, yn. Komcomona, a. 1-3
Ten.: +7 (812) 292-49-55
Ten./dakc: +7 (812) 542-68-05
E-mail: ars207@mail.wplus.net
http://www.arsenal207.ru

Director General - chief designer Mr. Vladimirov Sergey

CaHkT-lNeTepbyprckoe 3A0 «ApceHan-207» — NpeanpuaTAe CPaBHUTENbHO MOJIO-
J10€: CO [1HA OCHOBAHMs NPOLL/O Bcero 18 net. OfHaKo ero KBanmduLMpoBaHHbIN
nepcoHan obnagaet 60bLLINM Baraxom 3HaHUIA 1 ONbITOM Pa3paboTKIN PyNeBbIX
rMAPONPUBO/OB NS YNIPABEHA NONOKEHNEM ABUraTeNneil UM connoBbIX 610K0B
PAKETHBIX CCTEM, @ TAKKE PA3NIMYHBIX MAPABIMYECKIX CUCTEM AJ1sl HA3EMHbIX PaboT.

3a nneyamm cneumanuctoB «ApceHana-207» - onbIT co3aa-
HWA aBTOHOMHBIX U LLeHTPasM30BaHHbIX 3/1EKTPOrnApaB-
NINYECKUX W Fra3orMapaBinyecknx pynesbix npusogos (PM) ansa
paKeTHO TEXHUKM, a TaKXKe CO3AaHNe NepBbiX B MUpe CBEpX-
MouHbix P ¢ undposbiM ynpaBneHvuem ans paketbli-HocMTeNA
«JHeprua» MHOropa3oBoW KOCMUYECKON CUCTEMbI «IHeprus -
Bypan». imu Gbinu paspaboTaHbl v co3aansl PN ansa 1BépaoTo-
NAMBHBIX 6aNIMCTUYECKUX paKeT CTpaTermyeckoro HasHave-
Hus PT-2MN waxTHoro 6a3vpoBanus, PT-15 Ha 6a3e nogBukHOM
nnaTdopMbl TAXKENOro TaHKa (3T0 GbiN anbTepHATUBHbBIN KOM-
nnekc, npeaTeya cerogHsawHero «Tonos», paccCYUTaHHbIN Ha
6e3popoxbe) n P-31 komnnekca PO [I-11 mopckoro 6asupo-
BaHWA ANA aTOMHOro NOABOAHOr0 Kpeiicepa npoekta 667AM.
Ana PT-2MN n PT-15 cneuuanucTbl 0TAeNa NPUBOAOB KOHCTPYK-
Topckoro 6topo (KB) «ApceHan», cocTaBuBLlIMe B AabHenwweM
kocTAK 3A0 «ApceHan-207», co3aanu YeTbipe HAUMEHOBAHMA
aBTOHOMHbIX 3/1€KTPOrMApPaBANYECKUX MPUBOAOB, KOTOPbIX
66110 n3rotossieHo 6onee 200 wTyk. C ux nomolwpto Gbinn oT-
paboTaHbl consoBble 6JI0KM OPraHOB ynpaBfeHys BCex cTyne-
Hell paKeT, B TOM Y/CJIE 1 HA OTHEBbIX CTEHAOBBIX UCMbITAHUAX.
A pnsa paketbl P-31 apceHanbupbl co3fanu ABa TMNa WTaTHbIX
pyneBbiX NPYBOAOB ~ aBTOHOMHbIE 3/IEKTPOrUAPaBANYECKME U
LleHTpanu130BaHHbIe ra3oryapasnunyeckue, paborasiuve ot no-
poxoBoro rasoreHepatopa. PaboTbl 66111 BbINONHEHbI Ha Bbl-
COKOM TeXHUYeCKOM ypoBHe, 1 BoeHHo-Mopckoit dnoT Poccumn
Nosy4un NepByto B CTpaHe TBEPAOTOMN/IMBHYIO PaKeTy, 3anycKae-
Myto Ha xoay nogsogHoi nogku (MJ1 K-140) ¢ rny6uxbl 50 m.
B 370 e Bpema cneunanuctel Kb 1 3aBoa co3panu nocagoy-
Hoe ycTponcTeo ans «JlyHoxoza-1», koTopoe 6e3ynpeyHo Bbl-
MOMHWO0 CBOW (YHKLMVM BO BPEMA €ro NpUIyHeHUA.

B 1977 rogy no npukasy MunuctepctBa obLiero mawmHo-
cTpoenns B Kb «ApceHan» Ha 6a3e oTAena NpuBOAOB CO3AAET-
cA cneynanbHoe nogpasgeneHve 207 Ans co3aaHNA MOLLHbIX
UMPOBbIX PyNeBbIX MMAPONPUBOAOB CUCTEMbI YNpaBieHUA
BEKTOPOM TATW PaKeTbl-HOCUTENA «IHEPrusA», a TaKKe CTEHA0-
BOr0 M r'MAPOHAcoCHOro obopyaoBaHuA AA 0TpaboTKM U nc-
nbiTaHui PT1. Mo TexHnyecKoMy 3aAaHuio ronoBHOro pa3pabot-
unka (HMO «3Heprua») MHOropa30BO KOCMUYECKON CUCTEMbI
(MKC) «3Heprus - BypaH» cneuunanucTtbl 3Toro nogpasgene-
HUA «ApceHana» BnepBble B CTpaHe pa3paboTany yHUKanbHble
CBepXMOLLHble NpUBOAbI, pa3BuBatowme yeunve 14 n 35 tcm
obnajatoLume BbICOKMMU CTaTUHECKUMU U AMHAMUYECKUMU Xa-
paKTepUCTUKaMK, C He MMeloLLell MAPOBbIX aHanoroB Lgpo-
BOV cucTeMoit ynpaBnenus. Ha oaHoit PH «3ueprus» yctaHas-
nusanock 40 PT, koTopble o6ecneyrBanv cyMMapHoe ycuave
MpV YNpaBieHNM NOJNOKEHNEM KUAKOCTHbIX PaKeTHbIX ABUra-
Teneit (KPA) Boiwe 700 Tc. Mogpasaenenvem 6binm paspabo-
TaHbl, @ 3aBOAiOM «ApceHan» M3roToBfieHbl YHMBepcasbHble
AvHamuyeckue ctenabl (YAC) ans ucnbitannia PMN v mogenvpo-
BaHWA 3KCMIyaTaLMOHHbIX Harpy3oK, BO3AeNCTBYIOWMX Ha py-
NeBOW TPaKT paKeTbl BO BpeMA ee NonéTa, C LieNiblo CTeHA0BON
oTpaboTku cucTembl ynpasienus PH.

C 1981 roaa 3a aecAtuneTve «ApceHanom» Gbino n3rotosne-
HO ¥ nocTaB/ieHOo 3aKa3uumKy okoso 400 Pl u 16 YAC. Pyne-
Bble npusoabl PM-A v PM-L, o6ecneynnu ABa ycneLHbIX cTapTa
PH «3Heprusa», oiuH U3 KOTOPbIX — HAaTypHble NETHbIE UCMbI-
TaHUA COBMECTHO ¢ opbuTanbHbIM annapaTtom B coctase MKC
«3Heprua - bypan». B 1985-1990 roaax 6b1au pa3paboTaHsbl,
M3roToBJieHbl U NPOLLN 0TPaBOTKY MOAEPHU3MpOBaHHble PI1

24  HOBbIt 0BOPOHHbIN 3AKA3 CTPATEFMW | 04 | CEHTABPb “12

HOBOW KOHCTPYKUMK A5 6nokoB A m LL. A B nocneayiowye rogbl
paspaboTaHa KOHCTpyKTOpcKaa AokyMeHTauma (K[) va P
AnA Maplesoro TpéxkomnoHeHnTHoro XXP/, paspa6otku HIMO
«JHepromalu» A1 aBMaLMOHHO-KocMmYecKol cuctembl MAKC
HMO «MonHuaA», a Takxe no Teme «Mopckoi cTapT.

C anBapa 2005 roga reHepanbHbIM AUPEKTOPOM U FaBHbIM
koHcTpykTopoM 3A0 «ApceHan-207» cTaHOBUTCA OAUH U3 ero
akuunoHepos Cepreii BnaaummpoB - fefcTBUTENbHbIN YieH
CaHKT-TeTepOyprckon MHXeHepHON aKaAeMuW, 3aciyKeH-
HbIVi CO3/,aTe/lb KOCMMYECKON TEXHWKM, BETepaH KOCMOHaBTU-
ku. MNopa ero pykoBoacTBoM «ApceHanom-207» npoBeseHa Mo-
neprusauua PMN XKPA PA170 no cywecTBeHHOMY yyuLIeHWIO
CKOPOCTHBbIX 1 AVHaMUYECKUX XapaKTePUCTUK ANs 0TpaboTKu,
cepTudmKaumm n komnnektauum XPJ, PA180 n paspabotaHa
KA na HoBbivi PM gna XKPJ PA180, KoTopble ncnonb3yotes Ha
PH «Atnac» B pamkax MexayHapoaHoro cotpyaHudyectsa OAO
«HMO ,.3Hepromaw™ c pupmamm «MpatT 3HA YUTHW» 1 «J1ok-
xug Maptun» (CLUA). C 2005 roga Ha MalMHOCTPOUTEILHOM
3aBoge (M3) «ApceHan» nsrotosneHo Gonee 160 Hosbix PII.
K cepeaviHe 2012 ropa pa3spaboTaHHble «ApceHanom-207» n
nsrotoBneHHble M3 «Apcenan» Pl o6ecneuynnu 37 ycnewHbix
ctaptoB PH «Atnac» ¢ P[1180, uto coctaBnset 37% Bcex MMpo-
BbIX MyCKOB B 3TOM roAy.

B HacToAwee BpemMA 3A0 «ApceHan-207» BeA&T paboTbl no
Co34aHuI0 aHanoroBbix 1 undposbix P ana mapwesbix XKP/,
P[1180B 1 HK-33 anAa paga oteyectBeHHbix PH HoBoro nokone-
HUWA, CTEHAOBOr0 060PYAOBAHWSA, TMAPABINYECKNX HACOCHbBIX
CTaHLUIA U CUCTEM ANA UCNbITaHUiA U oTpaboTku P n nzaennin
B LenoM. BegyTcs npoekTHble paGoTbl No paspaboTKe nocagouy-
HbIX YCTPOWCTB BO3BpPaLLaeMblX KOCMUYECKUX annapaTos.

B Koonepauuu c pasoM npeanpuATUIA aBUAcTPOUTENIbHOrO
KoMmnnekca «ApceHan-207» npuHaAn yyactue B paspaboTke u
B HacTofllee BPeMs NpOBOAWUT OTPaBOTKY NepcrneKTUBHOrO
aBTOHOMHOrO 3neKTpormgpocTaTuyeckoro PI1 ¢ anekTpuye-
CKUM UCTOYHWUKOM 3HEpronuTaHus, NpeAcTaBsAIoLLero nHTe-
pec ANA 3aKa3uMKOB B PaMKaxX KOHLEMLUMN MOSHOCTbIO 3/eK-
Tpuyeckoro npusoga. 31ot Pl mowHocTbio 20 KBT oTKpbIBaeT
MCTOPUIO Pa3BUTWA HOBOTO MOKOJIEHVSA py/ieBbIX NPUBOAOB ANA
NneTaTeNbHbIX annapaToB. YX0/ OT TAXeNOBECHOMN 1 KpynHora-
6apuTHON rMapaBAVKK cTan Bo3MOXeH Bnarogapa ycnexam B
pa3paboTke GecKoNNeKTOpHbIX ABUraTesnei NoCTOAHHOMO ToKa
C NpUMeHeHNeM peAKo3eMesibHbIX MeTaI0B, C MEXaTPOHHbIM
MOAYNEM Ha BEHTW/IbHbIX TPAH3UCTOPHbIX NpeobpasoBaTensnx
ANIA yNpaBfieHUA CUI0BOIN 3NEKTPOHUKOIA U pa3BUTbIM CreK-
TPOM KOpPeKTUpYIoLLMX 06paTHbIX cBA3el. MaKkcManbHas cKo-
pocTb BpalLeHUA HOBbIX ABuraTteneit — 6onee 15000 06/MUH.
MTOroBbIii BIIPLIL OT NPUMEHEeHNA MHHOBALWK — OLLyTUMasn
3KOHOMUA Macchl PaKeTbl, YTO O4eHb BaXKHO ANA KOCMUYECKMX
3aMyCcKoB.

3A0 «Apcenan-207» aBnAeTcA BeaylWM MpeanpuATAeM
paKeTHo-KocMuyecKom oTpacan Poccum B o6nactu npusogo-
cTpoeHus, 061aAaloWmnM COBPEMEHHON 3KCMEpUMEHTaNbHOMN
6a30/ ¥ OMbITHBIMK KBanUAUUMPOBAHHLIMW Kagpamu, Cro-
COGHBIMU B KOPOTKME CPOKM U C LOMKHBIM KayecTBOM ycneLu-
HO pewwaTb 3ajaun no paspaboTke, oTpaGoTKe W M3roToBsIe-
HUIO (coBMecTHO ¢ M3 «ApceHan» v Ap.) pyneBbiX NPUBOAOB
ANA ynpaBNeHnA BEKTOPOM TArM MolHbIX Maplesbix XXP n
PATT coBpeMeHHbIX paKeT CpeAHero, TAXENOro N CBEPXTAKE-
noro Knacca.
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- Reusable space system “Energia-Buran”
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ACTUATORS FOR ROCKETS

CJSC “Arsenal-207” (St. Petersburg) is a quite young enterprise. Only 18 years have passed from the date
of its foundation. However, its experienced personnel possesses a large store of knowledge and experi-
ence in development of hydraulic actuators designed for control over the position of motors and nozzle
clusters for rocket systems, as well as different hydraulic systems for land operations.

Under Arsenal-207 specialists’ belt is a rich experi-
ence in creation of independent and centralized
electro-hydraulic and gas-hydraulic actuators for the
rocket equipment, as well as realization of the first in
the world high-power actuators with digital control for
the launch vehicle “Energia” of the reusable space sys-
tem “Energia-Buran”. They developed and created actu-
ators for solid propellant ballistic rockets used for stra-
tegic purposes RT-2P silo-launched, RT-15 on the basis
of a heavy tank mobile base (it was an alternative com-
plex, a forerunner of today’s «Topol», designed for bad
conditions of roads) and R 31 of the RO D-11 sea-based
complex for nuclear submarine cruiser of 667AM proj-
ect. Four items of independent elector-hydraulic actu-
ators in the amount of 200 pieces were manufactured
for RT-2P and RT 15 by specialists of the driving gear
department within the design bureau “Arsenal” who
formed a backbone of CJSC “Arsenal-207". Nozzle clus-
ters of controls for all rocket stages, including those in-
spected during hold down captive tests, were worked
out with their help. Two standard actuators, name-
ly, independent electro-hydraulic and centralized gas-
hydraulic gears that operated from a powder gas gen-
erafor were designed for the R-31 rocket by Arsenal’s
specialists. Works were completed at a high engineer-
ing level and the Russian Navy received the first solid-
propellant rocket to be launched from the submarine
(PL K-140) underway from the depth of 50 m.

At the same time, specialists of the design bureau and
the plant designed a landing device for Lunokhod-1 that
successfully functioned when the device was “lunar
landed” on the natural Earth satellite.

A special subdivision 207 was established for creation
of high-powered digital hydraulic actuators of the thrust
vector control system of the launch vehicle “Energia” as
well as bench and hydraulic equipment for development
and tfesting of actuators in accordance with the order
issued by the Ministry of General Machine Building on
the basis of the design bureau “Arsenal” and its actua-
fors section in 1977.

Specialists from Arsenal’s subdivision developed
unique, high-powered actuators that generated 14
and 35 tf force and possessed high static and dynam-
ic characteristics being equipped with a digital control
system, which didn’t have any world analogues, for the

first time in Russia according to the technical assign-
ment prepared by the main developer (Scientific & Pro-
duction Association "Energia" (NPO "Energia")) of the
reusable space system “Energia-Buran”. 40 actuators
were installed on one launch vehicle “Energia” that pro-
vided a total force to be equal to and exceeding 700 tf
when positions of liquid rocket engines were controlled.
They also developed and Arsenal's specialists produced
general dynamic test facilities used for testing of actu-
ators and simulation of operating loads that forced on
steering rocket section during its flight in order to pro-
vide developmental testing of the launch vehicle’s con-
trol system.

Arsenal manufactured and supplied about 400 actua-
tors and 16 general dynamic test facilities fo its custom-
er for the 10-year period since 1981. Actuators RP-A
and RP-Ts ensured two successful starts of the launch
vehicle "Energia” one of which was a full-size captive
test together with an orbiter within the structure of the
reusable space system “Energia-Buran”.

Modernized actuators with a new design intended for
A and Ts blocks were designed, manufactured and de-
veloped in 1985-1990. Design documentation for ac-
tuators applied to a cruise three-component liquid
rocket engine developed by NPO “Energomash” for the
multipurpose aerospace system MAKS (NPO “Molni-
ya"), as well as related to the Sea Launch project was
developed in subsequent years.

Mr. Vladimirov S.V., a full member of the St. Petersburg
Engineering Academy, an honored creator of space-
system engineering, a cosmonautics veteran, was ap-
pointed fo the post of the Director General and the
chief designer of CJSC “Arsenal-207" in January 2005.
“Arsenal -207" being headed by Mr.Vladimirov has up-
graded actuators for the RD170 liquid rocket engine in
relation to a fundamental improvement of speed and
dynamic characteristics required for development,
certification and integration of the RD180 liquid rock-
et engine and has worked out the design documenta-
tion on a new actuator for the RD180 liquid rocket en-
gine that are used in the launch vehicle “Atlas” within
the frame of an international collaboration of 0JSC
“NPO “Energomash” with Pratt & Whitney and Lock-
heed Martin (USA). 160 new actuators have been pro-
duced at the Arsenal Machine-Building Plant since

2005. Actuators developed by “Arsenal 207" and man-
ufactured by Machine-Building Plant “Arsenal” provid-
ed 37 successful launches of the launch vehicle “Atlas”
equipped with RD180 by the middle of 2012 that is
37% of all world launches this year.

At present, CJSC “Arsenal-207" is carrying works on
creation of analog and digital actuators for cruise lig-
uid rocket engines RD180V and NK-33 for some do-
mestic launch vehicles of the new generation, test
facilities, hydraulic pumping stations and systems de-
signed for festing and development of actuators and
products in whole. Design activities on development
of landing devices for re-entering bodies are being im-
plemented.

“Arsenal-207" has participated in development being
in cooperation with some enterprises of the aircraft
corporation and is now working with a prospective
independent electro-hydro-static actuator equipped
with electric power source that is of customers’ inter-
est, within the frame of the concept of the fully electri-
cal drive.

This 20 kW actuator starts the history of development
of actuators belonging fo a new generation and de-
signed for flight vehicles. Rejection of heavy and large-
size hydraulic units became possible due to achieve-
ments in development of DC commutatorless motors
with application of rare-earth metals, with mechatron-
ic modules based on valve transistor transducers for
control of the power electronic units, and advanced
range of corrective feedbacks. Maximum speed for
new engines is more than 15000 rpm. The total gain
from application of the innovation is a tangible sav-
ing of a rocket weight that is very important for space
launches.

CJSC “Arsenal-207" is a leading enferprise in the rock-
et-and-space industry in Russia as related fo the con-
struction of driving gears, that has a modern experi-
mental base and experienced & skilled personnel
who are able to provide prompt and successful solv-
ing of tasks on design, development and manufacture
(together with the Machine-Building Plant “Arsenal”
etc) of actuators for thrust vector control of powerful
cruise liquid rocket engines and solid-propellant rock-
et engines of modern rockets covering the medium,
heavy and super-heavy class.
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Butanuii Jle6eaeBs, npescesaTeNib CEKLMUM UCTOPUM aBUALIMN U KOCMOHABTUKM
CankT-lMeTepbyprckoro otaenenns HaunoHanbHoro KomuTeTa no uctopun u punocodun

HayKu 1 TexHUKN Poccuickon akapgemMmm Hayk

FPI/IFQPI/IVI BAXHNBAHO MKW —
MEPBbIN, KTO OCEAJIANI PEAKTVIBHOTO «KOHS»

K 70-NETUIO NEPBOIO MOJIETA BU-1 U 100-NETUIO BBC POCCUU

B 2012 r. Hawa cTpaHa otmeyaet 100-ne-
TMe dopmupoBaHus BoeHHo-BO3ay-
WHbIX cun Poccun. 310 1 rog 100-netna cos-
[aHWA CYXOMYTHOW W MOPCKOW aBuaumu,
C KOTOPOW Hayanucb HblHewHne BBC cTpa-
Hbl. [lepBble camonéTbl NpeacTaBnAnm us cebs
XUMKNe 3TaXepKWU C NOPLUHeBbIM ABuUrare-
Nlem, Ha KOTOPbIX He TO YTO BOeBaTb — fleTaTb
6bin0 cTpawHo. Ho Hawa crpaHa 6orara cme-
NbIMU 1 OTBAXHBIMU IOIbMU, KOTOPbIE HECMO-
TPA Ha CMePTeNbHbIA PUCK WK BNepPES, B He-
13BeflaHHOe, MOKOPsAA BCE HOBble WU HOBblE
BbICOTbl, 0CBANBAs HOBblE CKOPOCTU.

B nbily npasaHuyHbix 100-neTHux tobune-
€B KaK-To GYAHMYHO M He3aMeTHO NpoLEn
70-netHuii o6uneit nonéra bU-1 — nepso-
ro OTeYeCTBEHHOr0 PeaKTUBHOrO CaMonéTa.
CeroaHa, Koraa Mbl YecTByem CBOK BOEHHYIO
aBuaLmio, Mbl He JOMKHbI 3abblBaTh, YTO Ha
90% OHa COCTOUT W3 PEeaKTVBHOMN TEXHWKMW.
/1 TaK e, Kak 4TMM NamsATb NepBONpPOXOALEeB
[1ATOro okeaHa, Mbl JO/XHbI BCEraa NOMHUTbL
TexX, KTO MPOMIOXMWA Ham NyTb B HOBOE M3Me-
peHue.

70 net Ha3aj TaKUM yenosekom cran lpuro-
puin AikoBneBnY baxumBaHmKM — NEPBLIA, KTO
ocefian PeakTBHOrO «KOHA» U LLeHON CBOe
U3HW OTKPbIN HOBYIO CTPaHULy B UCTOPUM
oTeyecTBeHHbIX BBC.

Mpoekunn BU
Pictures of the Bl airplane

Co BTOpPOW MONOBMHLI 1940 T. COTPYAHWKU
OKB-293 B. ®. bonxoBuUTMHOBA  WHKEHEPbI
AnekcaHgp bepesHsk u Anekceir VicaeB no
CBOEN MHWLMaTMBE Havanu pa3paboTky ncrpe-
GUTeNs HOBOrO TMMA — C YKUAKOCTHO-PEAKTU-
BHbIM ABuratenem (HP[), obewasuero paso-
rHaTb CaMONET 1O HEBEAOMOM TOrAa CKOPOCTM
900 km/4 1 Gonee.

MHTepec K nogobHoMy camonéTy Toraa obbsc-
HANCA obLei HanpaeneHHoCTbio pabot OKB.
Konnektve Kb pa6oTan Hap CKOpPOCTHbIM Ca-
MONETom «C» C ABYMA CNapeHHbIMU fBurare-
NAMK, PACNONOKEHHBIMU NO CXEME KTAHAEMY,
11 COOCHBIMM BO3AYLIHLIMI BUHTaMU. 370 6bina
MOMbITKa BbIXaTb BCE, YTO 6GbIN0 MOXHO, U3 Ca-
MONETa C BMHTOMOTOPHOW CMI0BOW YCTaHOB-
Koi. Pabotas Hag «CnapTakom», KaK HasbiBa-
i ero B Kb, KOHCTPYKTOPbI AN15 AanbHeNLWero
MOBbILIEHWNA CKOPOCTW PeLUnIN YCTaHOBUTL B
XBOCTOBOW YaCTV MaLUWHbI TPETUI iBUraTeNb —
MPAMOTOYHbIV BO3AYLUIHO-PEAKTUBHBIN ABUra-
tenb (NMBP) KoHctpykumm W. A. Mepkynosa.
Ho ucnbitaHma 3Tux gBurartenein Ha nopLUHEBbIX
uctpebutensx H. H. Monukapnosa N-156uc u
M-153 nokasanu manblii NPUPOCT CKOPOCTU.
lo3Tomy OT 3TOM 3aTen NPULLAOCH OTKA3aTbCA.
Monauany A. fl. bepesusak u A. M. Ucaes 3a-
HUManUcb NpopaboTKoi NpoeKTa, He umes
Ha pyKax KOHKpeTHoro Asuratens. Paspabot-

Ka NOAOGHBIX CUMOBbLIX YCTAHOBOK B Haluen
CTpaHe Hayanacb TONbKO B KOHLe 1930-x rr.
HakoHeL, BecHoM 1941 r. NOABWNCA peaKTUB-
HbIn gBuratens [1-1-A koHcTpykumm J1. C. dyw-
KWHa C 3asBfieHHoNM Taron 1400 krc. B Kave-
CTBE roploYero B HEM UCMO0b30BaNCsA KEPOCHH,
a OKUCAUTENeM CAyXWna a3oTHas Kucota.
[To3HakomuBLLNCL € AaHHBIM HP/], KOHCTPYK-
TOPbI CTaNN OPUEHTUPOBATLCA HA €ro UCNosb-
30BaHue B cBoei pabote. C 3T0ro0 MOMeHTa
Hayanca OCHOBHOM 3Tan NPOEKTUPOBAHUA pa-
KeTHOro nepexsarynka. Brnocnepctsum TAra
HP[ coctaBnna 1100 Krc, u ero ctann Yacto
HasblBaThb []-1-A-1100.

[foHauyany KOHCTPYKTOPbI  paccyuTbiBanu
Ha nojayy TonavMBa C MOMOLLbID HACOCOB.
[lo cpaBHEHWIO C BbITECHUTENbHOW NoAa-
yeil KOMMOHEHTOB TOMAMBA 3TO MO3BOJANO
YBENNYUTb UX KONMYECTBO, a CrefoBaTenb-
HO U NPOAOMKUTENbHOCTb PaboThl ABUraTe-
nA. Ho 34ecb Ha NyTM KOHCTPYKTOPOB BCTana
HernpeojonMmas 3agada Co3faHusa MexaHus-
MOB, paboTalolMX B arpeccuBHoil cpeae
Q30THOW KUC/OTI.

C Hayanom Benukon OteyecTBEHHOIN BOMHbI,
B KOHUE uioHA 1941 r. paboTbl Hag Npoek-
TOM peaKTuBHoro uctpebutens c P/ axktu-
BM3npoBanucb. KOHCTPYKTOpPbI pewmnn oT-
KasaTbCA OT [O0JrOBpPeMeHHoi 0TpaboTKM

Mogaenb BU B asapoamHamuueckoii Tpybe
The model of the Bl airplane in the wind tunnel
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HAaCOCHOW CWUCTEMbI W BEPHYIUCb K BbITeC-
HUTENbHOW Mojaye KOMMOHEHTOB TOM/IMBA.
[JaHHas cuctema 6bina BnepBble onpobo-
BaHa B Hallel cTpaHe Ha paketonnaHe Prl-
318-1 C. M. Koponésa. logaya KepocuHa u
KMCNOTbI B HEW OCyW|ecTBAANacb BblTeCHe-
HUEeM UX CXKaTblM BO3AyxoM. bonbLuon Bec 1
06bEM BO3AYLWHbIX 6ANNOHOB CUNBHO Orpa-
HWYMBAN KONMYECTBO TOMAMBA WM yMeHbLUan
Bpemsa paboTbl ABUraTens Ao 2 MUHYT. 370
CYLLLeCTBEHHO MEHANO0 KOHLENLUI0 NpUMeHe-
HUS paKeTHOro ucTpebutens, cysuB ero o
OK0N0a3poApPOMHbIX Nonéros. OTcioaa u ero
nepBoHaYanbHOe Ha3BaHue — «ucTpebutens
060POHbI TOUKU».

Tem He MeHee, KOria NPOEKT GblN FOTOB, KOH-
CTPYKTOPbI BLIWAN U3 «NOAMNOMbA» WU MOKa-
3anu ero gupekTopy 3asoga u OKB BukTtopy
dénopouyy bonxoButnHOBY.

Camonér npeactaBnsan co6oil 04HOMECTHbIN
HU3KOMNNaH iepeBsHHOM KOHCTPYKLUM C you-
paembIM LWACCKU C XBOCTOBbIM KOCTbINEM W
KabuHOIA, 3aKPbITOM 06TeKaeMbiM hoHaApPEM.
BoopyeHue cocToano u3s Yetbipéx KpynHo-
KanubepHbIX NyNemMETOB: Ba KOHCTPYKLUU
bepesuHa n ga LLUKAC. Mo pacyéram B3néT-
HbI BeC MalUMHbI nofyyancs 1,5 1, pasber —
350 M, MaKCMMasnbHasa CKOPOCTb Y 3eMin —
900 KM/4, CKOPONOABEMHOCTL — 180 M/cC.
3710 6bIN10, KOrAa Bpar npubamkancs kK Mo-
CKBe M CTpaHa Hyxjanacb He B Mudunue-
CKMX NPOEKTaX, @ B KOHKPETHbIX caMonérax
ana dpoxTa. Ho B. ®. bonXOBUTUHOB NOHU-
maf, 4o co BpemeHem poHTY noHagobsATCA
HOBble CKOPOCTHbIE U BbICOTHbIE CAMONETbI.
Mo3atomy OH cornacuiaca C npeanoxeHmem
MONOJbIX KOHCTPYKTOPOB, U 9 niona 1941 r.
TexHnyeckoe npegnoxenne OKB ywno 8 Mo-
CKBY, B HapKomaTt aBMaLMOHHON MPOMBbILL-
neHHoctn. [peanoxeHue ObIO MPUHATO.
Cpok peanusauuu npoekTa 6bin NoCTaBneH
no-BOeHHOMY Y&TKO — 35 AHen. BmecTo Tpéx
MecALEeB, KaK XOTeNN KOHCTPYKTOPbI.

Bcé OKbB B. ®. bonxoBuTMHOBA 6bI10 06BAB-
NeHO «Ha Ka3apMeHHOM MONOXeHWUU», pa-
60Tann KpyrnocyTouHo, He BbIXOAA C 3aBO-
Aa. Paboune YepTexun KOHCTPYKTOPOB Cpasy
wnu B npoussoactBo. bnaropaps Hebonb-
WKM pa3mepam camonéta oTAefbHble feTa-
NN BblY4EPYMBANUCL B HATypanbHylo BeNNYu-
Hy NpAMO Ha (aHepe. B pe3ynbTate yaanocb
[00OUTbCA AENCTBUTENBHO CTaXaHOBCKUX TEM-
noB Npou3BoAcTea. M yepes 40 gHel, 1 ceH-
1A6psa 1941 r., NepBblil 3K3eMNIAP Camonéra
6bln OTNPABAEH Ha UCTbITAHUS.

Camonér Hassanu «bW», or «BbavkHuiA nc-
Tpebutenb». XoTA HEKOTOPbIe TONKOBaNU 3Ty
abbpesuatypy Kak «bepesHsk — Mcaes», no
nepebiM GykBam (hamunnin ero KOHCTPYKTO-
poB — A. fl. bepe3HsKa, OTBETCTBEHHOrO 3a
npoekT B uenom, n A. M. Vicaesa, OTBETCTBEH-
HOFO 3@ CUOBYIO YCTAHOBKY.

MatwmHa cpa3y npusnekna K cebe BHUMaHMe.
KTO-TO NnLb HegoymeBas, Kak 3Ta «MTUYKa»
nonetut 6e3 BUHTa, @ KTO-TO NPOABNSAN K Hel
HenoaaenbHbIN uHTepec. CMoBas ycTaHoBKa
6blna HOBUHKOM N1 BCEX M eLLE TObKO OTpa-
6artbiBanacb. A30THas KMC/0Ta, NpUMeHsemas
B KayectBe OKUCIMTENs, Obina upessblyait-
HO arpeccuBHoOW XuaKocTblo. OHa pasbepana
BCE 1 BCA: 6aKu, NpoBoAKY, OblIN Clyyan Oxo-
roB 1y niogeit. Heobxoanmo 6bino otpaborarb
psAn Mep no TexHuke 6e3onacHoctu. Ho Ha ato
1 Ha JOBO/IKY Camoro asurartens Tpe6oBsanoch
Bpems. M103TOMy BO BTOPOii NOMOBUHE CEHTS-
6ps NNaHEPHbIN BapUaHT CamoETa NOA MHAEK-

I A. BaxunBanaxu
Grigory Ya. Bakhchivandzhi

com BM N2 1 nepese3nu Ha aspofpom J1ETHo-
UCMbITATeNbHOMO MHCTUTYTA B PameHcKoe fans
UCMbiTaHWs camonéra 6e3 psuratens, mno-
nnaHépHoMmy: ¢ NpobexeK 1 NoANETOB Ha ByK-
cupe 3a camonérom [le-2. McnbitaHusa nposo-
UM ONbITHBIN 44-NETHUN NETYMK-UCTbITATEND
Bopwc Hukonaesuny KyapuH. B 15 nonérax emy
yAanoch CHATb BCe HEOOXOAMMbIE XapaKTepu-
CTUKM NnaHépa.

B 3710 Bpems chawuctbl peanucs kK Mockse, 1
npogomKatb paboTbl Aanblue 6bi10 OnacHo.
Mo3tomy 16 okTAbps 1941 r. 3a Ypan notaHy-
JCb }eNe3HOA0POXHbIE COCTaBbl C 060pyao-
BaHunem 3aBoAoB U Kb — y4yacTHMKOB ucnbiTa-
Hui. Kb bonxoBuTHOBA 3BaKyMpoBanocb B
nocénok bunumbait, B 50 km ot CBepANoBCKa
(HbIHe ExatepuHbypr). Mpubexmiiem cTan cTa-
pblii 3a0POLLEHHbIA UTENHBIA 3aBOAWK, NO-
CTPOEHHbIN elWé npombiLieHHUKamu [lemu-
LoBbIMu. Mepee3n 1 06yCTPONCTBO Ha HOBOM
MecTe 3aMeTHO CKa3anucb Ha CPpOKax npoBe-
AeHus pabor.

STRATEGY

OpHako ywe 3umon 1941-1942 r. camonér-
YMKU 3aN0KMAW TPU HOBbIX NnaHépa. Mcnonb-
30BaHue WWabI0HOB U N1a30B, U3rOTOBAEHHbIX
elé B MockBe, cyLLecTBeHHO 061erynno usro-
TOB/NEHNE AepPEeBAHHBIX 3/1EMEHTOB KOHCTPYK-
uuK. Yérpaemoe e Luaccu npuLnoch 3aKasbl-
BaTb Ha CTOPOHe.

Ho 6onblie Bcero npobnem 6b110, KOHEYHO,
C CUIOBOI yCTaHOBKOW. Heobxoammo 6bino
obecneuntb repMeTMYHOCTb NOfJAYN a3oTHOM
KWUCNOTbl, MOCTOSHCTBO [aBfeHWA Tonauea
1 MHOrOKpaTHOCTb 3anycka. [ins npoBeaeHuns
3TUX pabot Ha bepery 3aBoACKoro npyaa 06o-
pyAoBanu UCNbITaTeNbHYI0 CTaHLMIO, HA KOTO-
poVi NPOBOANANCH OTHEBbIE MUCMbITaHuA. PyKo-
BOAWN CTaHUuen nHxeHep A. B. Manno.
Otpabotka ppuratens 3akaHuvBanacb, Hago
OblI0 NEPEeXoauTb YKe HENoCPeACTBEHHO K
NETHbIM ncnbiraHuam. K coxanenuto, b. H. Ky-
APVH He CMOT NpoAomkuTb paboty u3-3a 6o-
ne3un. Torpa pyrosoactso H/AN BBC 14 asry-
cta 1941 r. ot03Bano ¢ hpoHTa MONOAOrO, HO
yIKe OMbITHOro Nétunka-mcnoitatens . A. bax-
umBaHmKM. EMy 1 6bIn0 CyaeHo BnepBble
B Hallel CTpaHe COBEPLUNTb MOMHOLEHHbIN
MONET Ha peaKTMBHOM camonéte. KTo e oH —
3TOT repoW, NPONOXMBLUMA AOPOry oTeve-
CTBEHHOW peaKTUBHOW aBraLum?

Tpuropwid flkoBneBuY poaunca B KybaHcKoi
cTaHuue bpuHbKoBckas 24 despans 1909 r.
B CEMbe MalUMHKCTa MenbHULbl AkoBa baxum-
BaHMKM N MeCTHOW Ka3zauykn Mapum peyaHo-
Bov. C ManbIx €T OH TAHYICA K TexHuKe. [lo-
Moras OTUy Ha MefbHWLe, BHUKaN B paboty
napoBuWKa W TpaHcmMuccuun. A nepeexas B CTa-
Huly MNpumopcKo-AXTapcKyto, Tpyaunca Bme-
cTe ¢ 6areit B napoBo3HoMm feno. Motom cre-
capun B Mapuynone Ha 3asoge vm. Wnbnya.
310 6bIN0 BpEMs NepBbIX NATUAETOK U CTa-
HOB/IEHWUS OTEYECTBEHHON NPOMbILLNEHHOCTH.
B cTpaHe BuUTan ayx peBonLMOHHOMO NOAbE-
Ma, CAMOOTBEPXKEHHOCTU 1 3HTy3nasma. W, kak
MHOTMe CBePCTHUKK, MPUropwii, 0TO3BaBLUMCh
Ha Knmy IX-ro cbe3na BJIKCM «Komcomoneu, —
Ha camonétl», Bo Bpems npusbiBa B apmuio
nonpocunca B asmauuio. B 1931 r., okoHunB
B OpeHbypre LUKONMY MAaAlIMX KOMaHAWPOB,
CNY¥UN TEXHWKOM MO BOOPYXEHWIO Camoné-
TOB. Ho 6bITb PAAOM C CamMoNETamu 1 He NeTatb
Ha HUX — He ANA Hero. B 3TOM e rogy oH no-
cTynun B OpeHBYPrcKyIo WKoY NETYNKOB, KO-
TOpYI0 3aKOHUMN B 1935 T.

MpubbIB B NOMK, KPAaCBOEHNET BaxumMBaHmKK
Cpasy nokasan cebst rpamoTHbIM 1 MHWLMATIB-
HbIM NETYMKOM. Mo3ToMy lopora K Heby BbicTpO
BblBENa €ro B NETYMKW-WCNbITatenu. B uucne
JIY4LINX OH GblN HaNpaBeH B OTAENbHbIA UCTpe-
GuTenbHbIi otpsaa HAW BBC PKKA. Mpocnyxme
5 neT, CTan OAHUM M3 OMbITHbIX NETYMKOB BBC.
[psAHyna BoMHa... I. fl. baxumBaHmKK He cTan
OTCVXKMBATLCA B Thly, TOYHO 3HASA, YTO €ro 3Ha-
HUWA 1 ONbIT cenyac HyxHee PoanHe Ha poHTe.
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YiKe ¢ 27 vioHa 1941 r. OH — KOMaHAWp 3BeHa
B cocTaBe 402-ro VIAM ocoboro HasHaueHws,
COpPMMPOBAHHOTO U3 NETYMKOB-UCTIbITATENEN.
[llo 10 aerycra 1941 r. baxunsaHmuu 65 pas
BblneTan Ha GoeBble 3aAaHusA Ha CBOEM UC-
Tpebutene Mul-3, Hanetas 45 4 5 MWH 1 3a
26 BO3yLUHbIX GOEB 3aNM1CaB B CBOI NOCYK-
HOW CNMCOK 5 haLIMCTCKIX CaMONETOB, COUTBIX
WM AINYHO U B rpynne. «[JorHatb 1 YHUUTOXMUTb
Bpara» — BOT ero 6oesoe kpeno. OH Ha cebe
MpOYYBCTBOBAJI, YTO CKOPOCTb — 3TO rNaBHOE
opyxue uctpebutens.

Ho npowno Bpems nepBbix 60EB, U CTpaHe
HYXHbI OblAW HOBbIE CaMONETbI. Mo3Tomy, Oy-
Ay4r yXKe KOMaHAMPOM 3CKafpubU, OH C No-
HUMaHMeM OTHECCA K OT3bIBYy C (DpOHTa Ans
UCMbITAHWI HOBOM TeXHWKW. Ero Ha3Haumnm Be-
AyLMM NETYMKOM-UCNbITaTenem BI.

Hayanacb noarotoBka K monéram B Heusse-
JaHHoe. B TeyeHue Bcen 3umbl 1941-1942 r.
I". . Bax4ynBaHmMKM 3HAKOMUACA C KOHCTPYKLM-
et B 1 ocobeHHOCTAMM, NPUCYLLMMU peaK-
TMBHOMY camonéty. HakoHey 20 deBpans
1942 r. oH nepeneten ¢ aspogpoma Konbuo-
Bo nog CBepasoOBCKOM, KyAa Obln 3BaKyuMpo-
BaH HAW BBC, B Bunumbaii, HaxoauBLumMiics
Mo ApYryto CTOPOHY «CTONMLbI Ypanay.

Ero cBasHon «lltopbx» coBepwun nocag-
Ky NPAMO Ha 3aCHEXEeHHOW paBHUHe npyaa
PAAOM C UCMbITaTeNbHOM cTaHumen A. B. Manno.
Hactynuna nopa npaxkTMyecKux TPeHWPOBOK
3anycKa 1 ynpaBneHWA PaKeTHbIM iBUratenem.
[TpaBaa, noKa eLwé Ha cTeHfe.

lMepsble Tpu 3anycka XP[ Manno npoussén
cam, 06cToATeNbHO BCE paccKasbiBast CTOsBLUE-
My psgom [puroputo. MNocne yero baxunBaH-
LM 3aHAN MECTO B KabuHe CTeHAa W 3anycTun
Asurartenb. Ho TyT cnyumnocb HenpeaBuaeH-
HOe: Yepes HeCKO/IbKO CEKYHA, NOC/e TOro Kak
ABUraTesib Bbilen Ha pabounii pexum, npou-
30LWWEn B3pbIB. [lBUrarens copsancs ¢ Kpenne-
HUI 1, yAAPUBLIMCL O GPOHECNIMHKY CUAEHUS
nUNoTa, yNeTeNn Ha HECKObKO METPOB Brepés.
/13 pa3opBaHHbIX TPy6OMNPOBOAOB X/bIHYNa
a30THaA KMCNoTa, NOXMpPaBLIAsA BCE HA CBOEM
nyt. K cyacTbio, HUKTO 13 Y4aCTHUKOB MCMbI-
TaHWA cepb&3Ho He noctpagan. CneumanbHas
KoMuCCUsA, paccnefoBasluas NpowvcLiecTsue,
yCTaHOBWNA, YTO B3PbIB MPOM30LLEN NO NPUYM-
He yCTanocTHOro paspyLieHns Kamepbl cropa-
HUA ABUraTens, KOTOpbI K TOMY BPEMEHH yiKe
oTpaboTan NosoKeHHbI eMy pecypc.

[lBa MecsAua yWwNo Ha NOArOTOBKY K WUCMbITa-
Huam sroporo XP/l. Bpema nomxvmano, n Ha
3TOT pas3 fBuratenb yCTaHOBUAW NPAMO Ha ca-
MonéTt. 30 anpens 1942 r. Bnepsble B Tene ca-
MONETa 3a61N0Ch PEAKTUBHOE «CepPALEy.

[ns npoBefeHns NETHbIX UCMbITaHUi Bbina 06-
pasoBaHa [ocyfapcTBeHHas KOMWUCCUA NOf,
npeacefatensCTBOM BUAHOTO OTeYeCTBEHHOTo
aspoanHamuka Bnagnmmpa Cepreesuya lbiww-
HoBa.

I. A. BaxumBaHaxu nepey Boinetom 10 AHBapa 1943 .

Grigory Ya. Bakhchivandzhi before the flight, January 10, 1943

BW norpysunu Ha rpy3oBuK 1 ¢ cobnioaeHu-
eM CTpOXaWlled CEeKPeTHOCTM nepese3nn
yepe3 Becb CBepAnoBCK Ha aspogpom Konb-
110BO. 2 MasA 1942 r. cocToAnucb nepsble Npo-
GEXKM CaMONETa C BKNOYEHHBIM AABUraTeNEM.
KOHCTPYKTOPbI 1 MCNbITaTeNn — KaKk roOBOPUT-
CA, MEANEeHHO, HO Mocnewas — LWAn K 3aBeT-
Hon uenu. Ho B feno Bmellanacb npupoja:
HECKO/IbKO AHEN CTOsANA HENETHas Norofa U He-
CMOTPA Ha Maii LWEN CHer.

W BoT Hactynun aeHb «Y» — 15 mas 1942 r.,
CTaBLWMWA [ATON POXAEHWUA OTeYeCTBEHHOM
peaKTMBHOW aBMaLumn 1 3BE3AHbIM Yacom [pu-
ropua baxumsaHmKu.

Llenbii feHb Ha a3poApoMe LA MOArOTOBKA K
NONETy. 370 BblN BTOPO 3K3eMNNAP CaMoné-
Ta, Ha3blBaBLWMIiCA yxe He BV N2 1, a npocto
BW-1. MpoBepanncb BCe MW3HEHHO BaMHble
cucTeMmbl, yCTpaHanucL Henonagku. Kasanoce,
YTO CerofiHA Nonér TaK 1 He coctomtcs. Ho Ha-
KoHel, B 19 yacoB npo3Byyana HenpuBblY-
Has ewwé ans yxa KomaHaa «OT xBocTal», a He
«OT BUHTa!», KaK 06bI4YHO.

M3 ypeBa camonéra cHayana BbIpBanochb Cna-
60e nnams, 3ateM pasaancs OrNyLWUTebHbIN
PEB, 1 OTHEHHBIA (aKen BbITAHYACA NOYTU Ha
AAVHY camonéta. MawwuHa pe3Bo MeTHynacb
Bnepén 1, NpobexaB HECKObKO IECATKOB Me-
TpOB, IErKO OTOpBanach OT 3eMnu. bbiCTpo Ha-
6paB 1500 m, baxumBaHmKK passepHyn camo-
NET 1, BbIKNIOYMB BUraTesb, 6ecluymHo 3aLwén
Ha nocagky. Bcero 66 cekyHa pavnca nonert,
HO KaK MHOTO OH 3Ha4un AnA CTOABLUMX BHU3Y
ntopen... Ectb nepsbivi nonér HALLEMO peaktue-
Horo camonéra!l

370T NONET He CMOrna OMpayuTb Aaxe He Co-
BCeM yAayHan nocagka. Nockonbky baxumsan-
[V He netan Ha 6eamoTopHom BU, aa v Boob-
e He vMen onbiTa MONETOB Ha niaHépax, To
npu3emneHne oH NPOM3BEN HA NOBbILIEHHOM
BEPTMKabHOW CKOPOCTUW. B pe3ynbTate npu Ka-
CaHWM 3eM/I CTOMKM LWaccu NOANOMUANCH U ca-
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MOJIET «N1Er Ha 6ptoxox. JIETUMKA BbITALLMAM U3
MalLLMHbI 1 MOHEeCAn Ha pyKax. TyT e cocTosn-
CA CTUXUIHBIA MUTUHT. Hap nnKyioLel Tonnow
NOAHANCA KyMayoBbl TpaHcnapaHT: «lpuser
KanutaHy baxymBaHmKu, NepBomy NETUMKY, CO-
BepLUMBLUEMY MONET B HOBOE!»

B cBoém 3aknoueHun nocne nonéra baxuu-
BaHMKM 04eHb 0406pUTENbHO 0TO3BaNCA O Ca-
MONETe, OTMETMB, YTO NnaHéEp bW «no ceoen
TEXHWKE MUIOTUPOBaHUA OYeHb BIM30K K ca-
monéty fAk-1... [o nérkocT ynpaBneHus crout
Bblllie COBPEMEHHbIX UCTpebuTeneii».
FOCKOMUCCUA TaKKe MONOXMUTENbHO OLeHuna
pe3ynbTarbl nonéra. OHa npeanoxuna npopon-
JUTb UCMbITAHUA U OAHOBPEMEHHO NPUCTYNUTD
K CEpUNHOMY M3rOTOBNEHMIO CaMONéTa.

Yro e u3 cebs npeacrasnan uctpeburens bU?
310 6bl1 HEBONbLIOW AepPEeBAHHbIA MOHOMNAH
BbICOTON B Y€NIOBEYECKMIA POCT, MOLLHbIN pa-
KEeTHbIN ABWraTeNlb KOTOPOro pasroHAn ero
3a 20 ¢ 1o ckopoctvt 800 km/uy. HeseposTHas
CKOPONOABEMHOCTL 82 M/C Mo3BO/IANA NETUYM-
Ky yxe yepes 30 ¢ 6biTb Ha BbicoTe 5000 M. 20-
munnumeTposblenylwkulLUBAK, ycTaHoBNEHHbIE
B HOCOBOW YacTu CamonéTa, Aenanu ero nosHo-
LieHHbIM UcTpebuTenem NMBO v rpo3HbLIM OPYIKM-
em B 6opbbe ¢ Bpaxecknmmn 60m6apanpoBLLK-
Kamu. Ho manoe KonmyecTBo TONANBa, Hapsay
C HeobblYalHOW NPOXOPNMBOCTLI0 PAKETHOMO
ABurarens, no3sonsn ObiTb NETUMKY B BO3AYyXE
BCEro 7 MUHYT. 3a CTONb KOPOTKOe Bpems, 6e3
13BeCTHbIX certyac P/IC, 6bin0 TpyAHO BbLIATK
Ha NPOTMBHWKA, NPULLENNTBCA U NOPA3MUTb ero.
K Tomy 3Ke nocTosiHHble NPo6aembl ¢ NpoTeKas-
LWel yepes CTbIKW MPOBOAKWU a30THOM KMCNO-
TOW, CUNbHO 3afepXMBaBLUME UCMbITAHKSA, He
J0/MKHbI ObINY CKa3bIBaTbCs Ha 60eBol athtek-
TMBHOCTV ByayLLero CepuiAiHOro ucTpebutens.
Mo3atomy BU, K coxaneHuio, He Bbillen 13 CTa-
AWK 3KCNEPUMEHTANbHbBIX MONETOB, HECMOTPSA
Ha To 4To 6biNa NOCTpPOEHa Lienas cepus 13 8
camonéros. Ho 310 notom.



A noka — pabota Kunena, NETYNKU, U KOH-
CTPYKTOPbI WAW Adnblue, BNepén — B Heusse-
AanHoe. Llenbi rog npowén B Kponotineon
paborte. MNepBbiii oNbITHBIA 3Kk3emnaap BU-1
npu3HanM He NOANEXALLMM BOCCTAHOBEHUIO
13-3a BO3[ENCTBMA KUCNOTbl. 3umon 1942-
1943 r. 3aBog, AOCTpOUN OCTaBLUMecs ABa nna-
HEpa W NOAroToBKN UX K paboTe, obopyLoBaB
VX NIbDKHBIMU LWACCH. ITO GbinM MaLUHbI BA-2
n bW-3. Bropoi nonér camonéra bW cocrosn-
caTonbko 10 saHBapsA 1943 r. Mocne 3Toro gena
nownm 6eicTpee. 3a KOPOTKUI CPOK Tpu Mo-
néta Ha bW-2 cosepwmn I. A. baxumBaHmxm
1 OAVH pas, 12 AHBaps, camonér noaHuman
BTOpOV Nétumk-ucnbiratens K. A. Tpy3ges.
B 3Tx nonértax 6binn 3athMKCUPOBaHbI Hau-
BbICLUME NETHblE MOKasaTtenu camonéra: npo-
[OMKUTENbHOCTb NONETa — 6 MUH 22 €, MaKcu-
ManbHas CKOPOCTb — 675 KM/, BEpTUKaNbHas
CKOPOMOAbEMHOCTb — 82 M/C.

B maprte baxuvBaHmKv Havan netatb Ha BU-3.
MonET NpowWEn HopmanbHO W peleHo 6bino
NPOJO/MKUTL MCMbiTaHus. Ho cyabba pepxo
61aroBOMMT K NEpBONPOXOALAM MOCTOSHHO:
cefbMON NONET OKa3anca POKOBbIM.

27 mapta 1943 r. I. A. baxumBaHgku B cBOEMN
NPUBbIYHOM MaHepe yBepeHHO 3aHAN MecTo B
KabuHe. JIETHoe 3ajaHue npegycmarpuBano
[loBefieHne CKOpPOCTY rOPU30HTaNIbHOMoO Noné-
Ta camonéra o 750—-800 Km/4. Hu nétumkm,
HW KOHCTPYKTOPbI HE 3Hanun TOrAa, 4To CaMonér
C NPAMBIM HECTPENOBUAHBIM KPbIIOM NPU OKO-
NO3BYKOBBIX CKOpOCTAX 800-1000 km/y no-
najaeT B BONHOBOW KPU3MUC, 1 €ro 3ararnBaer
B NKUPOBaHWeE, BbIBECTU CAMONET U3 KOTOPO-
ro y NETYMKa HET HUKAKOM BO3MOXHOCTU — KaK
M CNAcTUCb, NOCKOMbKY KaTtanynbTHbIX Kpecen
Toraa He 6b110, a BbINE3TU U3 KabUHbI HA CKO-
poctn B 800 KM/4 HepeanbHo.

..o KoHUa paboTbl ABuratens Ha 78-i CeKyH-
[ie NoNéT NpoxoAnn HopmansHo. Ho, pa3orHas-
WNCb A0 CKOPOCTU OKoo 800 KM/Y 1 gocTur-
HyB BbICOTbI 2000 M, camonér BApyr onycrun
HOC 1 nop, yrnom 50—60° pe3Ko cTan CHUXaTb-
€A, ynas B 6 KM OT a3poApoma.

Kanutany T.fl. BaxumBaHmxu Obino Toraa
Bcero 32 roga. A ctpaHe noHagobunocs eué
30 net, 4tobbl MO-AOCTOMHCTBY OLEHWUTL MOA-
BUr YeNnoBeKa, NepBbiM 0CeANaBLIEro «OrHeH-
HOro KoHs». To Obino Bpems 6Ge33aBeTHOro
cnywenuns PoanHe, n HUKTO He Ayman o Harpa-
[lax, KOTopble He MocneBany 3a CBOUMU Xo3se-
BamMu. 17 oKTABPA 1942 r. BaxumBaHmKu, e
COBEpLUMB CBOW NEPBbIN PEaKTUBHbIA NONET,
Obin HarpaxaeH opaeHom JleHnHa «3a obpas-
LLOBOE BbINONHEHVE B0eBbIX 3a4aHuil KOMaH-
[oBaHusA Ha QpoHTe 6OpbLOLI C HEMELKUMU
3axBarumkamuy». Ho 3a cBoit 6ecnpumepHbiii
noasur puropuin AxkosneBny baxumBaHmKm
Tonbko 28 anpensa 1973 r. Ykaszom lNpe3vau-
yma BC CCCP «3a repou3m 1 camooTBEPIKEH-
HOCTb, MPOABNEHHBIE NMPY UCMbITAHUN NEPBbIX

COBETCKMX CaMONIETOB C peaKTUBHLIMK ABUra-
TeNAMU» NOCMEPTHO OblN YAOCTOEH BbICLLEN
Harpagp! ctpaHbl — 3BaHusa [epos CoBeTCKOro
Coto3a v opaeHa JleHuHa.

Mocne rubenu I'. fl. BaxuMBaHAKM NONETHI Npe-
Kpatunu. [inA BbIACHEHMA NPUYMH KatacTpo-
bl mogenb camonéra bW cranu npopysatb
B HeAaBHO nocTtpoeHHow B LIATW aspoauHa-
MuYeckoin TpyGe ans GonbLIMX CKOPOCTEIA.
B 370 Bpemsi U3roToBNEHME OMbITHbIX CaMONé-
ToB cepumn bW npogonkanoce. Tak, Hanpumep,
Ha mawuHe BU-6 ana onpejeneHns nosbille-
HUA GOEBbIX BO3MOMHOCTEH YCTAHOBWAW Ha
KoHUax Kpbinbes MBP/. V1 B Takom Buge onbiT-
Hblii BU-6 ncnbitbiBanca B Tpybe LIATW B mae
1944,

Monétbl BO30GHOBUANCL TOMBKO MOYTU [Ba
roga cnycr. OnpaBmBLUMIACA OT 6ONE3HM NET-
unk b. H. KyapuH B AHBape 1945 r. cosep-
lwmn aga nonéra Ha camonére bU-7 ¢ Gonee
MOLLHbIM Yy3Ke asuratenem P[-1 KOHCTpyKumm
A. M. VicaeBa. KyapwvHy yaanocb npv B3n€THOM
Bece camonéra 1800 Kr AOCTUrHYTb CKOPOCTU
587 KM/4 1 cKoponoabeMHOCTM 87 m/c. MpaB-
1@, Ha HEKOTOPbIX PEXVMAX NETYNKOM OTMEYa-
nacbTpAcKa xBocTa. [lna onpeaeneHns npuymH
TPACKW pewwmnnn ucnbitatb camonétsl bU-5 un
BW-6 B 6e3moTopHOM BapuaHTe: 10-25 mapTa
1945 r. Ha BW-5 netan B. H. KyapuH, a 25-29
anpens Ha bW-6 — M. K. bainkanos. [naHé-
pbl CamMONETOB ByKCMpOBanM amepuKaHCKUM
NEHANN30BCKUM BombapampoBLiMKom B-25.
[poBenu uenyto ceputo NoOnéTos, HO TPACKY
XBOCTa 06HapYHMTb He yAanochb.

31 UcnbITaHus BecHol 1945 1. cTanu nocnes-
HVYMU B MUCTOPUU camonéToB cepuu bU. BoHa
3aKoHuMnacb. Octpas HeobXoAMMOCTb B pa-
KETHOM nepexsatyuKe otnana. NoeepxeHHas
FepmaHus octaBuna boratoe Hacnegme B 06-
NacTn peakT!BHOM aBuaLymn, KOTOPOe HyXHO
6b110 06ayMaTh U OLEHUT.

B nocneaHuit nonér...
His last flight...
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K coxaneHuto, namsaTb O 4enoBeKe, NOAHAB-
wem B HebO NepBbIl OTEYECTBEHHDI PeaKTUB-
HbIl CAMONET, B BypHbIe NOCNEBOEHHbIE Tofbl
ywna B HebbiTve. M nuwwb 6narogapsa aBuaro-
pam cBepafoBckoro asponopTa KonbLoBo
1 B 0COBEHHOCTU ycunuam wrypmaHa Nn-18
W. N. KareneBa u xypHanucrta O. C. bynrako-
Ba, KOTOPbIM Gbln MopyyeH c6op mMatepuanos
o baxunBaHmxun n camonére b, sospoamnacb
namATb 0 Halem BenMKom nétunke. O cBOéEm
BbIAAIOLWMMCA 3eMAAKe CTaHUYHUKKM BpuHb-
KOBCKOW y3Hanu nocne nonéra tOpwma Anekce-
eBuya [arapuHa B KOCMOC, KOTOPbIN 3aABW:
«be3 nonéra Mpuropusa baxunsanmxu, moxer
6bITb, He ObiNo 6bl 1 12 anpens 1961 roga...»
MepBbiii NamaTHUK BaxumBaHmkn Obin ycTa-
HOBJIEH MWW B 1963 1. Ha ero morune B Nocén-
ke Manbiii nctok nog CeepanoBckom. Mo3xe,
B 1969 r., nosBUAKchL obennck B CBepanoBCKe
Ha NpocneKTe, Ha3BaHHOM ero UMeHeMm, 1 GrocT
B MOC&nKe aBmatopos B KonbL0OBO, a B Camom
asponopty KonbLoBO 6bi yCTaHOB/EH NEPBbIiA
MaKeT fiereHaapHoro camonéra bU-1.

Ha poavHe repos TOpeCTBEHHOE OTKpbITUE
MEMOPUANLHOTO KOMMEKCa COCTOANOCH NNLLb
13 mas 1984 r. Ha nnowagay lepoes Ha Bbico-
KOM MOCTamMeHTe YCTaHOBNeH NaMATHWK [pu-
ropuio fkoBneBnyy baxumBaHmM M pAagom
C HUM: cneBa — MaKkeT camonéta bW-1, a cnpa-
Ba, KaK cUmBON, — hnarmaH UcTpebuTebHOM
peaKT1BHOI aB1aLLK TOro BpPeMEeHU UCTpebu-
Tenb Mul-21.

HasépcrbiBas ynyLieHHoe, B COBETCKOE BpPems
UMA baxymBaHKM NPUCBOUN MHOTUM LLKO-
Nnam 1 MMOHEPCKUM OTPsAaM, B €ro 4ecTb Ha-
3BaHbl YULbI, X/ [ CTAHLUUY, TENIOXOA U AAXKe
nuK Ha Mamupe un Kpatep Ha JlyHe. U noka
¥MBa 3Ta NamsATb, He GyayT 3abbITbl U reponye-
CKas UCTOpUA CTaHOBNIEHWS PeaKTUBHOW aBua-
umn Poccun, 1 ponb noaen, TBOPUBLLKX 3Ty
MCTOpUIO BO Cnasy oTevecTBeHHbIx BBC.
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BW-6 6e3 MNBPJ Ha aspoapome

The BI-6 airplane without ramjet engines at aerodrome

Vitaliy Lebedev, Chairman of Aviation and Space History Group
of National Committee on History and Philosophy of Science
and Technology of the Russian Academy of Sciences in St. Petersburg

BbW1-6 c NBPA B LLATU

GRIGORY BAKHCHIVANDZHI -

THE FIRST ONE WHO SADDLED UP A JET “HORSE”

Our country will celebrate in 2012 the centennium
since the establishment of the Air Force of Russia.
This is also the year of the 100-th anniversary since
the establishment of the overland and naval avia-
tion, wherefrom the present Air Force of the coun-
try began. The first airplanes looked like the slimp-
sy air stacks with piston engines; they were horrible
not only for making war but for elementary flying
too. Though, our country is rich in brave and dar-
ing people who advanced forward into the unknown
despite the mortal risk conquering more and more
new altitudes and mastering the new speeds.

The 70-th anniversary of the first flight of BI-1
plane, the first domestic jef plane, has passed some-
what everyday and unnoticed in a glow of celebrat-
ing the 100-th anniversaries. Today, when we hon-
our our military aviation, we should not forget that
it consists by 90% of the jet equipment. We should
always remember those who made the way for us to
the new element in the same way as we commemo-
rate the Fifth ocean pioneers.

Grigory Ya. Bakhchivandzhi became 70 years ago
such a man, who saddled up the jet “horse” and
opened a new page in the history of the domestic
Air Force at the cost of his life.

Beginning from the second half of 1940 the employ-
ees of the Design Bureau OKB-293 of V. F. Bolkho-
vitinov engineers Alexander Bereznyak and Alexei
Isaev have begun on their own initiative a develop-
ment of a new type of fighter powered by the lig-
uid-propellant engine (LPE) promising fo speed up
the plane to then unfamiliar speed of 900 km/h and
more.

The interest to such type of a plane was explained
at that time by the general trend of the Design Bu-
reau activity. The Design Bureau (DB) team worked
on the high-speed airplane “C” with two paired en-
gines arranged in a “tandem” configuration with co-
axial propellers. That was an attempt to squeeze ev-
erything possible out of the airplane featuring the
engine-propeller powerplant. Working at “Spar-
tak”, as it was referred to in the DB, the designers
have decided fo install the third engine in the ma-
chine’s aft for further acceleration, a ramijet en-
gine designed by I. A. Merkulov. However, the tests
of these engines in the piston-oriented fighters of

N.N. Polikarpov | 15bis and I-153 have yielded a low
increase of speed. That was the reason of abandon-
ing that idea.

Initially, A. Ya. Bereznyak and A. M. Isaev have been
involved in the project study without having a par-
ticular engine in hands. The development of the
similar powerplants began only in the late 1930s
in our country. Finally, jet engine D-1-A designed
by L. S. Dushkin appeared in spring 1941 with the
declared thrust of 1,400 kgf. Kerosene was used as
fuel in this engine with the nitric acid used as ox-
idizer. After getting acquainted with this LPE, the
designers began to use it as a reference point in
their work. Since that moment the major step of de-
signing the rocket interceptor has begun. Later the
thrust of the LPE made 1,100 kgf and they began to
frequently designate it as D-1-A-1100.

Originally, it was planned by the designers to sup-
ply fuel by means of pumps. As compared with the
pressure feeding of fuel components it has allowed
increasing the quantity thereof and, hence, the du-
ration of engine operation. But the designers faced
here as well an unsurmountable task of building the
mechanisms capable of operating in the aggressive
medium of nitric acid.

Since the beginning of the Great Patriotic War at
the end of June 1941 the work on the project of the
jet fighter with LPE has become more active. The de-
signers have decided to abandon the long-standing
optimization of the pumping system and returned to
the pressure feeding of fuel components. This sys-
tem has been tried for the first time in our country
in the boost-glide aircraft RP-318-1 of S. P. Korolev.
The supply of kerosene and acid was effected in it by
forcing them out by means of compressed air. The
great weight and volume of air bottles restricted es-
sentially the amount of fuel and decreased the time
of engine operation down to 2 minutes. It has con-
siderably changed the concept of using the rocket
fighter by constraining it fo the near-aerodrome
flights. This is where its first name came from, i.e.,
the “station defense fighter”.

Nevertheless, when the project was ready, the de-
signers came out of the “underground” to show it to
Viktor F. Bolkhovitinov, who was the plant and De-
sign Bureau director.
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The airplane looked like a single-seated low-wing
monoplane of wooden design with a retractable
landing gear with the tail skid and a canopy-closed
cockpit. The armament included four large-cali-
bre machine guns: two of Berezin design and two
ShKASes. The designed takeoff weight of the ma-
chine was 1.5 t, the takeoff run - 350 m, the maxi-
mum speed near ground - 900 km/h, rate of climb
-180m/s.

These events have taken place when the enemy was
approaching Moscow and what the country need-
ed were not the fabulous projects, but the physi-
cal planes for the frontline. But V. F. Bolkhovitin-
ov understood that after some time the battlefield
will need the new high-speed and high-altitude air-
planes. Therefore, he accepted this proposal of the
young designers and on July 9, 1941 the technical
proposal of the Design Bureau left for Moscow, for
the People's Commissariat of Aviation Industry. The
proposal has been accepted there too. The project
implementation period has been assigned in a mili-
tary-like clear way- 35 days instead of three months
according to the designers’ intentions.

The entire Design Bureau of V. F. Bolkhovitinov has
been declared to stay in quarters, the people worked
in the round-the-clock manner without leaving the
plant. The working drawings of the designers have
immediately passed to production grounds. Owing
to the small dimensions of the airplane, some parts
have been drawn full size directly at the plywood.
As a result, it became possible to attain the really
Stakhanovite production rate. In 40 days, on Sep-
tember 1, 1941 the first sample of the airplane was
sent for testing.

The airplane was designated “Bl” (Russian abbre-
viation from “Close-in fighter”). Though, some peo-
ple deciphered this abbreviation as “Bereznyak -
Isaev”, the first letters of the family names of the
plane designers - A. Ya. Bereznyak responsible for
the project in general and A. M. Isaev - responsible
for the powerplant.

The machine has immediately attracted attention
to itself. Someone puzzled, how this birdie would
fly without a propeller, though, some people have
expressed a genuine interest to it. The powerplant
was a novelty for everybody and was just being op-



timized. The nitric acid used as the oxidizer was an
exceedingly aggressive liquid. It has attacked all
and everything: tanks, wiring, there were cases of
skin injuries with the people. It was expedient to op-
timize a series of safety engineering measures. This
measure and the operational development of the en-
gine proper required time. Therefore, the airframe
plane version indexed Bl No. 1 has been transport-
ed in the second half of September to the airfield of
the Flight Research Institute of Ramenskoe for test-
ing the plane without engine in an airframe manner:
from roll-out and liftoff maneuvers being towed in
the wake of Pe-2 plane. The test has been conduct-
ed by the experienced 44-year-old test pilot Boris
N. Kudrin. During 15 flights he managed to register
all the required characteristics of the airframe.

At the same time the Nazis bucked for Moscow and
it became risky to continue the activities further.
As a result, on October 16, 1941 the railway trains
loaded with the equipment of plants and DB partic-
ipating in the fests stretched out towards Urals in
order to cross the mountains. The DB of Bolkhovi-
tinov has been transferred to a settlement of Bil-
imbai, 50 km away from Sverdlovsk (now Yekater-
inburg). An old abandoned foundry plant built long
time ago by the industrialists of Demidov family has
harboured the test facilities. The transfer and ar-
rangement at the new site have influenced greatly
the dates for conducting works.

However, not later than winter 1941-1942 the air-
framers laid down three new airframes. The appli-
cation of patterns and templets fabricated before
back in Moscow has considerably facilitated the
manufacture of wooden elements of the structure.
The retractable landing gear had to be ordered with
the other company.

Nevertheless, most of the problems have been re-
lated naturally to the powerplant. It was necessary
to ensure the leak-proof feed of the nitric acid, con-
tinuity of fuel pressure and multiple start-up capa-
bility. A dedicated test station has been equipped
at the banks of the plant pond for conducting these
activities, where the hot-fire tests have taken place.
The station was headed by engineer A. V. Pallo.

The engine operational development has been fin-
ished and it was high time to change over directly
to the flight tests. Unfortunately, B. N. Kudrin was
not able to continue his work because of illness. At
that time the management of Air Force R&D Insti-
tute recalled a young but already experienced test
pilot G. Ya. Bakhchivandzhi from the battlefield on
August 14, 1941. It was written in the stars for him
to perform a full-scale flight on the jet plane for the
first time in our country. Who was he, the hero that
paved the road for the domestic jet aviation?
Grigory Yakovlevich was born in the Cossack vil-
lage Brinkovskaya on the on February 24, 1909 in
the family of the flour mill engineman Yakov Bakh-
chivandzhi and the local Cossack girl Maria Grech-
anova. From the young age he had a desire to the
machinery. While assisting his father at the mill he
entered into the details of a steam engine and trans-
mission operation. After moving to the Cossak vil-
lage Primorsko-Akhtarskaya he worked togeth-
er with his gaffer in the locomotive depot. Then he
worked as a fitter at llyich plant in Mariupol. That
was the time of the first five-year plans and estab-
lishment of the national industry. A spirit of revo-
lutionary upsurge, disregard of self and enthusi-
asm soared in the country. Grigory, just like many
peers, responded to the call of the Ninth Congress
of the All-Union Leninist Young Communist League
“Young Communist - master the airplane!” and in
the course of a military conscription he requested
to send him to aviation. In 1931 after graduating
from the Orenburg school of young commanders
he served as a technician responsible for the arma-
ment of the airplanes. However, it was not for him

-to stay close to the airplanes and not fo fly them.
The same year he entered the Orenburg school for
pilots and graduated from it in 1935.

After his arrival to the wing the Red Army military
pilot Bakhchivandzhi has immediately shown his
worth as a competent and enterprising pilot. There-
fore, a road to the skies has very quickly led him to
the test pilots. He was forwarded among the other
best pilots to the special fighters’ detachment of
R&D Institute of the Air Force of Workers’ and Peas-
ants’ Red Army. After service during 5 years he be-
came one of the most experienced Air Force pilots.
The war broke out... G. Ya. Bakhchivandzhi did not
hole up in the rear as he knew for sure that his
knowledge and experience were now more sought
for by the Motherland in the battlefield. As early as
June 27, 1941 he was a flight commander as part of
402nd ad hoc fighter wing formed of the test pilots.
Before August 10, 1941 Bakhchivandzhi made 65
sorties on his MiG-3 fighter having logged 45 hours
5 minutes. His military register was supplemented
with 5 Nazi airplanes downed by him personally and
being a part of the group in the course of 26 aerial
combats. His combat credo was “Overtake and kill
the enemy”. He has felt himself that the speed is the
major weapon of a fighter.

But the time of the first fights has passed and the
country needed new planes. Therefore, being at
that time the squadron commander he has taken
with understanding his recall from the frontline for
testing the new equipment. He was appointed the
leading Bl test pilot.

A preparation to the flights into the unknown has
begun. During entire winter of 1941-1942 G. Ya.
Bakhchivandzhi studied the design of Bl as well as
the peculiarities appropriate of the jet plane. At last,
on February 20, 1942 he flew from the aerodrome
Koltsovo not far from Sverdlovsk, whereto the Air
Force R&D Institute has been evacuated, to Bilimbai
located at the other side of the “Urals capital”.

His go-between “Storch” has performed landing di-
rectly to the snow-covered flat surface of the pond
close to the test station of A. V. Pallo. The time has
come for practical trials of the rocket engine start-up
and control, o be more exact, still at the test bench.
The first three starts of the LPE have been per-
formed by Pallo himself, who explained everything
in detail to Grigory standing near. After that Bakh-
chivandzhi has occupied a seat in the bench cabin
and started the engine. But here an unsuspect-
ed event occurred: in a couple of seconds after at-
taining the operating thrust rating an explosion
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took place. The engine came off the mounts, hit
the torso back protective armor of the pilot’s seat
and flew a couple of meters forward. The nitric acid
rushed from the broken pipes eating everything in
its way. Fortunately, nobody of the test participants
suffered seriously. A special committee investigat-
ing the accident stated that the explosion had hap-
pened due to a fatigue destruction of the engine
combustion chamber, which had completed its as-
signed service life by that time.

Two months have been spent for a preparation to
testing the second LPE. The time was pressing and
in this case the engine was installed directly on the
airplane. A jet “heart” started beating for the first
time in the plane’s body on April 30, 1942.

The State Committee chaired by the prominent
homegrown aerodynamics expert Vladimir S. Py-
shnov has been organized for conducting the flight
tests.

Bl has been loaded into a truck and observing the
first-class security brought all the way through
Sverdlovsk to the airfield Koltsovo. On May 2, 1942
the first plane roll-outs with the engine running
took place. The designers and testers, as the phrase
goes, moved hasting slowly to the sacred goal. Here
the nature interfered into a case: non-flying weath-
er persisted for a couple of days and it was snowing,
though in May.

At that, D-day has come, May 15, 1942, which be-
came the birthday of the national jet aviation and
the sidereal hour for Grigory Bakhchivandzhi.

The preparations to the flight have been conduct-
ed at the aerodrome all the day round. That was the
second specimen of the plane designated now sim-
ply BI-1 unlike Bl No. 1. All systems of vital impor-
tance have been tested and the drawbacks correct-
ed. There seemed that the flight would never take
place on that day. But at last a command still un-
familiar for the ear was pronounced at 7:00 p.m.:
“Clear taill” instead of “Clear prop!”, which was
usual for such case.

The weak flame outrushed first from the plane’s
belly, and then a tremendous roar gave way with the
flame torch stretching almost to the plane’ length.
The machine rushed hastily forward and, after run-
ning a couple of fens of meters took off easily. Hav-
ing climbed fast fo 1,500 m Bakhchivandzhi turned
the plane and shut down the engine to noiselessly
approach for landing. The flight lasted for 66 sec-
onds only, but it was of a very great importance for
the people standing on the ground... We did it! The
first flight of OUR jet plane has taken place!
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BbicTynnenue B. ®. bonxoButuHosa. bunnumbaii, 1942 .
V. F. Bolhovitinov delivers a statement in Bilimbai, 1942.
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MeMopuanbHblil KOMAIEKE Ha niowaau fepoes B cTaHuLe
BpuHbKoBCcKas KpacHogapcKoro Kpas — Ha poAvHe repos

The Memorial Complex at the Heroes Square in Cossack village
Brinkovaskaya, the Krasnodar Territory - at the hero’s birth place

Even a not quite successful landing could not gloom
this flight. Since the pilot has never flown the mo-
torless Bl and had no experience of flying gliders
whatsoever, he performed landing at high vertical
speed. As a result, the landing gear legs have folded
at touchdown and the plane has made a “belly land-
ing”. The pilot was pulled out of the cockpit and car-
ried on hands. A spontaneous meeting took place
ready at hand. A red-bunting transparent banner
hang over the rejoicing throng: “Regards to cap-
tain Bakhchivandzhi, the first pilot who performed
a flight fo the new!”

In his conclusion after the flight Bakhchivandzhi re-
garded the plane very approvingly, stating that the
Bl airframe is very close to Yak-1 airplane “with re-
spect to its piloting technique... Concerning ease of
control it stands higher than the up-to-date fight-
ers”.

The State Committee has also positively appraised
the flight results. It has proposed to continue the
tests and simultaneously launch the series produc-
tion of the plane.

What did the BI fighter look like? That was a small
wooden monoplane of a human height, which could
be accelerated by its powerful rocket enginein 20
s to the speed of 800 km/h. An unbelievable climb
rate equal to 82 m/s has allowed the pilot reach-
ing the altitude of 5,000 m in 30 s. 20-mm guns
ShVAK mounted in the nose portion of the plane
made it a full-fledged antiaircraft defense fighter
and a dangerous weapon in fighting the enemy’s
bombers. But a small amount of fuel alongside with
the incomparable greediness of the rocket engine
have permitted a pilot fo stay in the air for 7 min-
utes only. Such a short period of time without ra-
dars known nowadays was not enough to intercept
on an enemy, aim at him and shoot him down. Over
and above the permanent problems with the nitric
acid leaking through the wiring joints strongly ham-
pering the tests, should not have influenced the
combat efficiency of the future series fighter. Un-
fortunately, for this reason Bl has never proceeded
from a stage of the experimental flights in spite of
a whole series of 8 planes being built. But this has
happened later.

And for the time being the work was in full swing,
the pilots and designers advanced further, towards
the inexperienced. The full year has passed in a me-
ticulous work. The first experimental specimen of
BI-1 has been qualified beyond restoration due to
the acid effect. In winter 1942-1943 the plant built

two remaining airframes and prepared them for op-
eration by equipping with ski landing gear. These
were the machines BI-2 and BI-3. The second flight
of the airplane Bl took place on January 10, 1943
only. After that business advanced faster. During a
short period of time three flights on BI-2 were per-
formed by G. Ya. Bakhchivandzhi and once, on Jan-
uary 12, the plane was lifted by another test pilot
K. A. Gruzdev. These flights have demonstrated the
highest flight performances of the plane: flight du-
ration - 6 min 22 s, maximum speed - 675 km/h,
vertical climb rate - 82 m/s.

In March Bakhchivandzhi began to fly on BI-3. The
flight has passed normally and it was decided to
continue flights. But the fate infrequently favours
the pioneers continuously: the seventh flight furned
out to be fatal.

On March 27, 1943 G. Ya. Bakhchivandzhi master-
fully occupied his seat in the cockpit in his usual
manner. The flight assignment has envisaged in-
creasing the speed of the plane horizontal flight to
750-800 km/h. Neither the pilots, nor the design-
ers knew at that time that the plane with the straight
unswept wing catches the shock-wave phenomenon
at the fransonic speeds of 800-1000 km/h and it is
drawn info diving; a pilot is at that absolutely unable
to recover from diving as well as can not save him-
self, since the ejection seats have not existed at that
time, and of course, it is unreal to quit a cabin at the
speed of 800 km/h.

...By the end of engine operation on the 78-th sec-
ond the flight was normal. But after accelerating to
the speed of about 800 km/h and reaching the al-
titude of 2,000 m, the airplane has nosed down all
of a sudden, began to descend harshly at the angle
of 50-60° and fall down 6 km away from the aero-
drome.

Captain G. Ya. Bakhchivandzhi was only 32 at that
time. Though the country needed 30 years more to
appreciate deservedly the feat of a man, who was
the first to saddle up the “fire horse”. That was the
time of unreserved service fo the Motherland and
nobody thought of the awards, which failed to keep
pace with their possessors. On October 17, 1942
Bakhchivandzhi after performing his first jet flight
was awarded with the Order of Lenin “for the exem-
plary accomplishment of the combat assignments
of the command at the front of fighting the Nazi in-
vaders”. However, Grigory Ya. Bakhchivandzhi was
post-mortem given the highest country's award -
the Title of Hero of the Soviet Union and the Order
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of Lenin for his unprecedented feat on April 28,
1973 only by the Decree of Presidium of the Su-
preme Soviet of the USSR “for heroism and dedi-
cation demonstrated at testing the first Soviet air-
planes with jet engines”.

After the death of G. Ya. Bakhchivandzhi the flights
were suspended. In order fo reveal the reasons of
the fatal accident they began to blow through a
model of the Bl airplane in the wind tunnel for high
speeds built lately at TsAGI (Central Aerohydrody-
namics Institute). The manufacture of experimental
Bl-series airplanes continued at that time. So, for
instance, the ramjet engines have been installed on
the wing tips in the machine BI-6 for determining
the increase of combat capabilities. The experimen-
tal BI-6 has been tested in such a configuration in
the TsAGI tunnel in May 1944.

The flights have been resumed only nearly two
years later. Pilot B.N. Kudrin performed after his re-
covery from illness two flights in January 1945 on
the plane BI-7 with more powerful RD-1 engine de-
signed by A. M. Isaev. Kudrin succeeded to attain
speed of 587 km/h and the climb rate of 87 m/s at
the takeoff weight of plane of 1,800 kgq. It is true that
the pilots felf the tail jolting at some thrust ratings.
In order to determine the reasons of jolting they de-
cided to test BI-5 and BI-6 planes in the motorless
variant: on March 10-25, 1945 B. N. Kudrin flew
on BI-5, and on April 25-29 M. K. Baikalov flew on
BI-6. The airframes of the planes have been towed
by the American land-lease bomber B-25. The whole
series of flights has been conducted but the tail jolt-
ing has not been revealed.

These tests in spring 1945 became the last in the
history of Bl-series airplanes. The war was over. An
acute need in the rocket-propelled interceptor van-
ished. The defeated Germany left a rich heritage
in the field of jet aviation, which had to be thought
over and assessed.

Unfortunately, the memory about the man who has
lifted the first domestic jet plane into the skies has
fallen off the edge of the earth in the stormy after-
war years. Only by virtue of the airmen of Sverd-
lovsk airport Koltsovo and par excellence due to the
efforts of 1I-18 navigator I. P. Katenev and journalist
0. S. Bulgakov, who got an assignment to collect in-
formation about Bakhchivandzhi and BI plane, the
memory about our great pilot has been relived. The
inhabitants of the Cossak village Brinkovskaya have
come to know about their prominent fellow-coun-
tryman after the flight of Yuri A. Gagarin into space
who said, “Without the flight of Grigory Bakhchi-
vandzhi, maybe, April 12, 1961 could never come...”
The first monument to Bakhchivandzhi was erect-
ed in 1963 only on his grave in the settlement Maly
Istok near Sverdlovsk. Later, in 1969 an obelisk has
appeared in Sverdlovsk at the avenue named after
him, a bust was erected in the settlement of airmen
in Koltsovo, while a mockup of the first legendary
plane BI-1 was erected at the airport Koltsovo itself.
The memorial complex has been inaugurated at the
hero’s birth place on May 13, 1984 only. The monu-
ment to Grigory Ya. Bakhchivandzhi is installed at
the Heroes Square on the raised pedestal with a
mockup of Bl-1 plane standing near at his left side
and MiG-21 as a flagship of the fighting jet avia-
tion of that time is installed as a symbol at the right
side.

Making up the lost ground the name of Bakhchi-
vandzhi was given in the Soviet times fo many
schools and pioneer detachments; the streets, rail-
way stations, a motor-driven vessel and even the
peak of Pamir and a crater on the Moon have been
named to his honour. As long as this memory is
alive, the heroic history of establishing the jet avi-
ation of Russia and the role of people creating this
history to the glory of the national Air Force will not
be forgotten.



NCaTth3 ..

NOAJEPXUBAA UHHOBALUN 3 I/IHCTp)'qneHTan bHbIN
' - 3aBop» - gouepHee npep-
ATne HMO «Catyph», op-
. OTeYeCTBEeHHbIX Nnaepos
no paspaboTke N Npon3BOACTBY ra-
30TYypOVIHHDbIX ABUraTenen Ans rpaXkpaH-
CKOI, BOEHHOI aBuauun, Ha3eMHON N Mop-
cKkom TemaTtuk. OcHoBHasa cneuynannsauna 3A0
«Catl3» - 3TO NnpoeKkTpoBaHue, pa3paboTka, ns-
roToBJIEHNE N CONPOBOXKAEHME B dKCIJlyaTaunum Tex-
HOJIONNYE€CKOMN OCHACTKN N MHCTPYMEHTa.
KauecTBO Hawen npoAayKunn, ypoBeHb 3HAaHUN cneymnannc-
TOB U MapK COBPeMeHHOro o60pyAoBaHMsA CbIrpany peLualoLLyio
posib Npu co3paHnM Ha 6ase 3A0 «CaTypH - VIHCTpyMeHTanbHbIN
aBoa» LleHTpa KomneTeHLMI NO TEXHONOrn4YecKon NoAroToBKe npo-
BoacTBa O6beanHEeHHON ABUraTeNnecTpouTeNIbHON Kopnopauun.
aTernyeckom uenbio cospaaHus LieHTpa KkomneteHuyun asnaetca ¢opmupo-
AHNe cneyuann3npPoBaHHONO0 Hay4YHO-NMPOV3BOACTBEHHOrO LIeHTpa, CNOCO6GHOro
ACNeYMBaTb NOJIHbIN XXN3HEHHbIN LUK TEXHONMOMMYEeCKOro oCHalleHusA npouns-
Ba, B T.4. peluaTtb 3agayy N0 MMNOPTO3aMeLLEeHMIO.
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B KaHyH geBsTon Mexay-
HapOAHOMN BbICTABKU
«mapoasnacanoH-2012»
B MHTEPBbIO HaLleMy
XYpHany reHepanbHbii
AVNPEKTOp — reHeparnsb-
HbIA KOHCTPYKTOP

TAHTK um. I. M. bepuresa
BukTop Ko63eB paccka-
3a/ 0 TOM, HAaCKOJ/IbKO
yCnewHo pa3B1BaeTcs
ero npeanpuatue, n o
3afa4yax Ha NepcneKkTuBy.

ABNALMNOHHO-KOCMUNYECKAA MPOMbBILWLJTIEHHOCTb

OCTAETCA BOCTPEBOBAHHbLIM
B POCCHIW, EBPOIE N CLUA

BukTop AHaTonbeBuY, B 060POHHO-NPOMbI-
WIeHHOM Kommiiekce Poccuu npoucxoput
MHoro co6bITuit, u Bawe npegnpusaTtue Toxe
CYUTaeTCA TBOPLOM HOBEWLIEA MCTOPUM.
Y10 6bIN0 MHTEPECHOr0 B MUHYBLIEM roay?
BamHenwum cobbitnem npoteawero 2011 r. cie-
ayet npusHate obbeanHenne OAO «TAHTK um.
I'. M. Bepuesa» ¢ OAO «TABWA». OcHoBHoi 3apa-
yeil 06bEANHEHHOTO MPeanpuATUA CTano 0CcBoe-
HUE CEPUIAHOTO BbINYCKA CaMONETOB-aMbubuin
be-200, no cux nop crpomBluMxcs VIpKyTCKUM
aBMaLMOHHbIM 3aBOAOM. B npownom rogy npeg-
npustre noctasuno MYC Poccum aBa HOBbIX
Be-2004C, kotopbie 6bin cobpaHbl M 061ETaHbI B
2010-2011 rr. B UpkyTcKe, a B TaraHpore npoLu-
1M fOPabOTKMN B COOTBETCTBUM C YTOUYHEHHbBIM TEX-
HUYECKUM 3ajiaHnem 3aKasumka. OGnET nepsoi
U3 HWUX nocne JopaboToK B TaraHpore BbiNONHEH
4 oKTAGPA, BTOPOI — 26 HOA6pA 2011 r. [lo KoHua
HOs6ps 06e oHM GbiAM NocTaBneHbl aBuaL MYC
Poccun.

B mae 2011 r. 3aKNt04EH rocyaapCTBEHHbIN KOH-
TpaKT Ha noctasky MYC B 2013-2014 rr. ewé
wecTn HoBbix be-2004C, Tenepb ye TaraHpor-
CKoii cO6opku. B TeyeHne 2011 r. u3rotosneH
LleHTpOnNaH NepBoro CepUNHOro TaraHporcKo-
ro be-2004C, 3anoxeHbl B MOCTPOMKY pAeTa-
NN KOHCTPYKLKKM ro3enswa. MnaHupyerca, 4to
nepsble Tpu cepuiHbix be-2004C TaraHporcko-
ro Npou3BOACTBa OyayT U3roToBneHsl B 2013 T.

Ceilyac MHOro roBopuTCA 0 TEXHUYECKOM
nepeocHaweHuu npeanpuaTuin. Yto npo-
ncxoaut Ha Bawem npeanpuatun?

34  HOBbI1 0BOPOHHbI 3AKA3 CTPATETUM | 04 | CEHTABPb 12

B pamkax 0CBOeHMsA CepuitHOro NpPou3BOACTBA
be-200 n B UHTepecax nMepcneKkTUBHbLIX MPOEK-
TOB Ha NpeAnpuATAN BbINOJHsAETCA 06lMpHan
nporpamMmma TEXHUYECKOro NepeBOOPYEHUSA U
06HOBNEHNA OCHOBHbIX (hOHAOB, KOTOpas byaeT
NpoJo/MKaTbCA KaK B TeyeHne 2012-2013 rr.,
TaK M B AanbHeilwem. PagukanbHO monepHu-
3upyeTcs mexaHoobpabarbiBatoLiee Npou3Boa-
CTBO, KOTOPOE NOMNOJIHAETCA HOBELWMMK 06pa-
6aTbiBalOW UMK LieHTpamu. HayaTto TexHUuecKoe
nepeBOOPYKEHNE MPOU3BOACTBEHHbBIX MOLLHO-
ctei v 6biBlwero OAO «TABUAY.

B yactHocTu, B nnaHax Ha 2012-2013 rr. — Kap-
AWHanbHOe 06HOBNEHNE raNbBaHNYECKOro 1 Ma-
napHoro npoussoactea. Kpome toro, Ha TAHTK
BHeApsAeTcA cucTema noaHoro uudposoro onu-
CaHMA 13[ennii 1 aBTOMaTU3NPOBAHHOW TEXHO-
NIOTNYECKON NOATOTOBKM NPOM3BOACTBA.
Momnumo nporpammbl be-200 n gpyrux Tem no
rmgpoasuauun TAHTK um. I. M. bepueBa npo-
Jo/KaeT paboTbl MO HaNpaBAEHUAM aBUALMOH-
HbIX KOMMIEKCOB [la/bHEero pagnonoKaLnoHHo-
ro o6Hapy}eHUa 1 CneunanbHOro HasHayueHus.
Tak, 31 okTAbps BBC Poccumn nepeaaH nepsbiid
MOJEepHU3MPOBaHHbIN B TaraHpore Kommniaexc
[PJIO A-50Y. Bepytcs paboTbl No MoAepHuU3a-
uMn cnepyrowmnx camonétos A-50 pocCUNCKUX
BBC 1 pa3paboTke aBMaLMOHHOrO KOMMNEeKca
[APNO HoBOro noKoneHus.

BaxHaa cocTaBnAWan AeATeNIbHOCTU
NpeAnpUATUA - KanuTallbHbIA PEMOHT ca-
monéros Ty-95MC panbHeit aBnauum poc-
cuimckux BBC u Ty-142M aBuauuu BMO



Poccun, a takxke Ty-142M3 aBuauum
BMC UHauu. YTo BbINOMHEHO NO 3TOM
nporpamme?

23 nekabps 2011 r. aBuauum BM® 6bin ne-
pefaH fanbHUA NPOTUBONOAOYHbIA CAMONET
Ty-142M3, TaKkKe OTPEMOHTUPOBAHHBIN Ha
npeanpustMn. 27 pekabps 2011 r. TAHTK
um. I'. M. bepueBa nepeaano fanbHen aBua-
umm camonér Ty-95MC nocne KanuTanbHoOro
pemoHTa. Mocne npoxoxpeHus Bcex Heob-
XOAMMbIX ucnbiTaHnin Ty-95MC ycnelwwHo co-
BEpLUMA NEPENET K MeCcTy CBOEro NoCTOAHHO-
ro 6asvpoBaHus.

Takum obpasom, ¢ nepegaveir Ty-95MC
TAHTK um. . M. beprieBa NONHOCTbLIO BbIMON-
HWMO CBOIO NPOU3BOACTBEHHYIO NMPOrpammy
Ha 2011 r., nepeaaB 3aKa3uyMKam BOCEMb
CaMONETOB PasnMYyHOro TUMa M Ha3Haye-
HUs, B TOM 4yncne gBa camonéra-amdubum
Be-2004C («MBaH LLlamaHoB» u «MNéTp CTpe-
neuxuin») ana MYC Poceuu.

Poccuiickuii camonér-ampuéus be-200
cyuTaeTcA BUSUTHOM KapTo4yKou npea-
npuaTtuA. MoaBATcA M HOBble MOAM-
¢pUKauum 3TUX KpbUIaTbiX MAWKUH?

Mbl Beaém aKTUBHylo paboTy no paclmpe-
HUto cBoero nopTdens 3aka3os Ha be-200.
18 Hos6psA 2011 1. MUHMCTP 060pOHbI Poc-
cum Anatonuii CepplokoB coobuwmn, 4to
MWHOBOPOHBI Yepe3 HECKOMbKO NIET NaaHu-
pyeT HauaTb 3aKynKu camonéToB-ambubuit
Be-200. «YT1o Kacaetca be-200, Mbl NOHU-
MaeMm, Kakum obpasom v rae mol ero byaem
NPpUMeHATbL U, BepoaTHee Bcero, ¢ 2013-
2014 rr. HayHém 3aKynku. [lpumepHoe
KONMNYEeCTBO, Celyac y¥e eCTb MNOHMUMa-
HWe,— NopsAAKa BOCbMU MALUUH», — 3aABUN
MUHUCTP.

0O3ByyeHHoe AHaTtonuem CepphloKOBbIM pe-
lWeHMe 0 nepcnekTMBax npuobpeTeHus
be-200 crano pesynbtatom ero Bu3uTa B
TaraHpor 1 Hos6ps 2011 r. B xoge noce-
wenua TAHTK um. I. M. BepueBa MuHucTp
060pOHbI 1 CONPOBOXAABLUIMIA €70 TMaBHO-
KomaHaytowmnn BBC Poccun reHepan-nonko-
BHUK AnexcaHap 3eiuH nogHAnmMcL Ha Gopt
camonéroB-amdubuii  be-2004C un  A-40.
[To3Tomy B nepcneKTuBe B 3aBOACKMX Liexax
camonétbl-amduoéun be-2004C moryt cme-
HWUTb moandrKaunm be-200 ana MuHuctep-
cTBa 060pOHBI. [PYMEHUTENBHO K PeLLeHuio
BOEHHbIX 3aJay Ha 6a3e be-200 moryT 6biTb
pa3paboTaHbl  MOMCKOBO-CMacaTefbHbIN,
TPAHCMNOPTHbIA W NaTPYAbHbLIA BapUAHTHI.
B xopge npoaBumenna be-200 Ha mwupo-
BOM PbIHKE aBMALWOHHOW TEXHUKW NPOBO-
AnTcA paboTa ¢ 3aKasuyuMKamu Mo nocra.-
KaM  POCCUICKUX  CaMONETOB-ambubuit
B8 CWA, ®paHuyuio, WHanio, Erunet. Mpu
3TOM MHTEpec, NPOoABAAEMbIl K POCCUiA-
CKOMY camonérty-am@ubun co CTOPOHbI

AEROSPACE INDUSTRY

noTeHLUManbHbIX 3aKa34yMKOB, B YaCTHOCTU
€BPOMneiCcKMX NPOTUBOMOMAPHbLIX CAYKO,—
cyry6o [enoBoi, HUKAK He CBA3AHHbIA C
TeKyllen MOAUTUYECKON KOHBIOHKTYPOW.
Kpome Toro rapaHtviei AnA MHOCTPaHHbIX
3aKa3YMKOB CAYXaT MONOXUTENbHbIE OT-
3biBbl 0 be-200 co ctopoHbl MYC, a Takxe
4yétkoe BbinonHeHne TAHTK 3aknioyéHHo-
ro KOHTpaKTa Ha NoCTaBKy LWecTu ampubuii.
OyeHb AMHAMMYHO pa3BMBAIOTCA CBA3M
mexagy TAHTK w [lenaptameHTom rpax-
AaHcKon 6esonacHoct ®paHuuu. B uione
2011 r. TaraHporckas amcubua ycneuw-
HO yyacTBoBana B npoxoamslunx Bo ®paH-
LMW  3KCMEepPUMEHTa/IbHbIX NPOTUBOMOXA-
pHbIX nonétax. Llenblo AaHHbIX NONETOB
CTana nposepKa (paHLy3CKOW CTOPOHOM
BO3MOXHOCTM  WMHTErpauum  pOCCUICKO-
ro camonéra-amdubun B CyllecTBYOLUN
B0 ®paHuMM NapK CamonéToB W TEXHONO-
T, NPUMEHAEMBbIX 1A NOXapoTylleHns, a
TaKe B MHPaCTPYKTypy HazemHoro obcny-
XWBaHMA aBUALMOHHON TeXHNKN. Camonér-
ambubus 6asuMpoBancs Ha aBMALMOHHOM
6aze [lenaptameHTa rpampaaHckon 6e3o-
nacHoctn ®paHunm B MapuHbsaHe.

B xoze nonétoB 6bina BbINONHEHA OLEHKa
3KCNAyaTaLMOHHbIX KAYeCTB camonéTa, npu
3TOM CamONET NPUHMMan yyactme B peab-
HbIX OMepaymaX No noxapoTtyweHnto. PpaH-
Ly3CKMe Ccneuunannctbl BbICOKO OLEeHUu
pe3ynbTatbl MPOBEAEHHbIX 3KCNEpUMeH-
TaNbHbIX NONETOB.

Cenyvac be-200 — ofMH M3 HEMHOTUX poC-
CUNCKMX FPaXAaHCKNX CAMONETOB, NHTepec
K NpMoGpeTEHMIO KOTOPOTO NPOSABASAIOT KaK
rocyfapcTBeHHble CTPYKTYpbl, TaK W yYacT-
Hble Komnanuu B EBpone u CLLUA.

B Hayane despans 3toro ropa cocrosnach
pabouas BcTpeya cneumanuctos TAHTK ¢
npeacTaBUTENAMW  aMepPUKaHCKOMW Komna-
Hun TTE/International Emergency Services.
B xoae BCTpeuun o6CywAanuch TEXHUYeCKue
BOMNPOCHI, B YaCTHOCTU NPOBEAEeHWe MUCMbl-
TaHU NOXapHOro BapuaHTa camonéra-am-
¢unbun be-200 ans nonydyeHus opobpeHus
MexBefOMCTBEHHOrO KOMMWTETa NO aBua-
TaHkepam CLA. Mpwn nonyyeHnn Takoro ofo-
6peHus camonét-amdubdbus be-200 cmoxeT
BbIMOJHATE NPOTUBOMOXapHble onepayun
Ha TeppuTopmu CLUA.

Mpolwealine neperoBopbl CTann o4epeaHbIM
3TanoM MO MNPOABUMEHWIO MHOroLeneBo-
ro camonéra-amcoubumn be-200 Ha CeBepo-
AMEepUKAHCKMIN PbIHOK OKasaHua ycayr no
NoXapoTyLeHMo.

MpepanpuaTA 060pOHKKU, Aa U npo-
MbILWIEHHOCTU B LL€JIOM NOCTOAHHO MUC-
NbiTbiBalOT AedULUUT npodeccuoHanb-
HbiX KagpoB. Kak 3aecb 06¢cToAT Aena
y TAHKT?

CneuyuncdurKa Hawero Npou3BOACTBa TaKOBa,
4to Ha TAHTK o4eHb BbICOKM TpeboBaHMA K
KayecTBY BbIMyCKAaeMOW NPOAYKLMM, MO3TO-
My KOMMNeKCcy HeobXOAMMbI BbICOKOKBaN-
rumpoBaHHbIe cneunanncTsl.

Ceilyac Ha npegnpuatiu TpyasTcs Gonee
6500 yenoseK. CpeaHwnii Bo3pacT paboTHH-
KOB KOMMNeKca coctasnset 48 et (Tpu roaa
Hasaj OH cocTaBnisan 52 roaa). 33% pabora-
olux Ha TAHTK umetoT Bbicliee obpa3oBsa-
Hue, 42% — cpepHee npodeccroHanbHoe.
Ha Komnnekce TpyaaTca ABa AOKTOpa Hayk
1 ewe 17 4yenoBeK MMeIT YYEHYIO CTeMneHb
KaHampaTa Hayk.

SEPTEMBER'12 | 04| NEW DEFENCE ORDER STRATEGY

35



ABNALMNOHHO-KOCMUNYECKAA MPOMbBILWLJTIEHHOCTb

Ha npeanpuaTumn fencTBYIOT NPOrpammbl Mo 3aKpenieHnio Kagpos.
B yactHOCTW, NpUHATO U BbinONHAETCA «[1oN0XeHne 0 MONoAbIX cre-
UManuctax», KoTopoe npeaycmatpuBaet Bbinaaty HagbaBoK mono-
AbIM cneLuanncTam K 3apaboTHoii nnate, BBEAEH UHCTUTYT HACTaBHU-
4ecTBa, ecTb BO3MOXHOCTb KapbepHOro pocTa 1 NOBbILEHUA CBOEN
KkBanuduKauum ana monoaéxun. Kpome toro, npucyTCTBYET COLManb-
Haf COCTaBNAKLIAA B BUAE WNOTEYHOTO KPeAWUTOBAHWA CTPOUTENbCTBA
XUNbA LA MONOAEKM KOMMNEKCa, A0NNaThl 32 apeHy Xuibs. Ve caaH
72-KBAPTUPHBIN 1ol oM (MOCTPOEHHbIN MO UNOTEKE AN MONOAEKM),
€eLLE OfIMH TAKOM Xe JOM 3a/IOKEH.

B cBA3u ¢ TexHMyecknm nepeBoopyxkeHvem npoussogctea TAHTK
peanusyet pag tefepanbHbIX NPOrpaMm Mo onepexaloliemy oby-
YEeHWI0, NOBLIWEHNID KBanudUKauum n npocdeccMoHanbHOM nepe-
noAroToBKe KagpoB. MpeanpuATMEM BbIMFPAH FPaHT HA CyMMY 6 MAH
py6neii No NnepenoAroToBKe nepcoHana B pamkax nepeHoca npous-
BoacTea be-200 B TaraHpor.

Ha TAHTK pa6otaet kacdespa MOCKOBCKOro aBUaLMOHHOMO UHCTUTY-
1a (MAM), B KOTOpOM PaboTHMKM KoMMeKca 0by4yatoTcs no ocTpose-
(UUWTHBIM aBUALMOHHBIM cneumanbHocTAM. Komnnekcom 3aknioye-

Hbl LieneBble JOroBopbl C PAAOM BY30B MO NOArOTOBKE CMeLManucToB
no HeobXOAMMbIM AN NMPOM3BOACTBA CNeLMUansHOCTAM. MoHOCTbIO
TPYAOYCTPaMBAIOTCA Ha KOMMEKCe BbINYCKHUKM Kadeapbl camonéro-
cTpoeHus TaraHpOrcKoro TeXHONOrMYECKoro MHCTUTyTa FOxHoro depe-
panbHOro yHMBepcuTeTa U TaraHpOrcKoro aBMaLMoOHHOro Konneaxa.
B uenom notpeGHOCTb NPeAnpuATUA B NPOU3BOACTBEHHBIX Paboymx
pacTET, YTo CBA3AHO C yBENNYEHNEM 06BEMOB NPOU3BOACTBA, TEXHU-
YECKUM NepeBoopyXeHrem npeanpuatus. CtabunsHoe yBennyeHue
yncna MONOAbIX COTPYAHMKOB B BO3pacTte 0 35 et noAareepxaaer
pOCT NPecTUKHOCTM paboTbl Ha NPEANPUATM U NO3BONAET CAenatb
BbIBOJ, O NPABUIbHOCTU BbIGPAHHOTO HanpaBieHUs COLManbHOM U
KaapoBOMN NOMUTUKN.

B uenom ceryac MOXHO yBepeHHO KOHCTATMpOBaTb, YTO YCTAHO-
BUBLUAACS B NOCAEAHWE TOAbI CTabuAbHas CUTyauus B CTpaHe U B
IKOHOMMKE N03BOAMAA NMPEANPUATUIO BbINTU Ha HOBYK CTYMeHb
pa3BWTUA, U A BEPIO B TO, YTO OTCYTCTBME IKOHOMUYECKUX 1 NOAUTH-
YeCKMX NOTPACEHUI rapaHTUpyeT NepcneKkTUBbl AaibHeNwWero pas-
BUTUA NPEANPUATUS U Aonrue roabl ero paboTtel Ha 6iaro Hawen
CTpaHsl.

BE-200 REMAINS TO BE DEMANDED
IN RUSSIA, EUROPE AND THE USA

Viktor Kobzev, Director General — Designer General of Beriev Aircraft Company
told on the eve of the ninth International show “GIDROAVIASALON '2012” our
journal how successful was the advancement of his enterprise and what its fu-

ture prospects would be.

Viktor Anatolievich, many events take place
in the defense industry complex of Russia and
your enterprise is also considered the creator
of the newest history. What interesting things
happened last year?

The amalgamation of Beriev Aircraft Company and
TAVIA JSC should be admitted as the most important
event of the past 2011. The mastering of series pro-
duction of Be-200 amphibians, which have been built
before now by Irkutsk aviation plant, has become the
main goal of the amalgamated enterprise. The enter-
prise delivered two new Be-200ChS last year to the
EMERCOM of Russia that have been assembled and
flight-tested in 2010-2011 in Irkutsk, while the op-
erational development fook place in Taganrog in ac-
cordance with the updated customer’s requirements
specification. The flyoff of the first one after effect-
ing the operational developments in Taganrog was
performed on October 4, the flyoff of the second one
took place on November 26, 2011. Before the end of
November both were supplied to the aviation units of
the EMERCOM of Russia.

The governmental contract was closed in May 2011 for
the delivery of six more new Be-200ChS now assem-
bled in Taganrog to the EMERCOM in 2013-2014. A
centre-section of the first production Taganrog-made
Be-200ChS was manufactured in 2011, the building of
the fuselage structure parts was launched. It is expect-
ed that the first three production Be-200ChS assem-
bled in Taganrog will be manufactured in 2013.

People talk much nowadays about retrofitting
and upgrading of the enterprises. What is tak-
ing place at your enterprise?

The extended program of retrofitting and upgrading
and renewal of the capital funds is being implemented
at the enterprise within the context of mastering the
series production of Be-200 and in the interests of
the challenging projects. The program will go on dur-
ing 2012-2013 and in future. The machining produc-
tion is being radically modernized through adding the
cutting-edge multifunction machining centres. The
retrofitting and upgrading of the production facilities
of the former TAVIA JSC has been launched.

In particular, the plans for 2012-2013 include a cardi-
nal renewal of the electroplating and painting facilities.
Apart from this, a system of complete digital descrip-
tion of articles and computer-assisted process plan-
ning is being introduced at Beriev Aircraft Company.

In addition to Be-200 program and other subjects of
the hydroaviation Beriev Aircraft Company contin-
ues to carry out works regarding early radar warning
(ERW) and special purpose aviation complexes. So,
on October 31 the Russian Air Force received the first
ERW complex A-50U modernised in Taganrog. The
activities are underway aimed at modernization of
the next A-50 planes of the Russian AF and develop-
ment of the new-generation ERW aviation complex.

An important component of the enterprise’s
activity is the overhaul of Tu-95MS long-range
aviation planes of the Russian Air Force and
Tu-142M of the Russian Navy Aviation as well
as Tu-142ME of Indian Navy Aviation. What has
been done according to this program?

On December 23, 2011 the antisubmarine plane Tu-
142MZ also repaired at the enterprise was handed
over to the Navy Aviation. On December 27, 2011
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Beriev Aircraft Company handed over Tu-95MS plane
to the long-rage aviation after the overhaul. After
passing all the required tests Tu-95MS has performed
a successful flight to its permanent base.

Thus, by handing over Tu-95MS plane Beriev Aircraft
Company has completely fulfilled its production pro-
gram for 2011, after submitting eight planes of vari-
ous type and purpose to the customers, including two
Be-200ChS amphibians (“lvan Shamanov” and “Petr
Streletsky”) for the EMERCOM of Russia.

The Russian amphibian Be-200 is considered
to be the visit card of the enterprise. Are there
any prospects for new modifications of these
fixed-wing machines?

We conduct the active work aimed at increasing our
stock of orders for Be-200. Anatoly Serdyukov, the
Minister of Defence of Russia, announced on No-
vember 18, 2011 that the Ministry of Defence plans
to commence procurement of Be 200 amphibians
in a couple of years. “We understand regarding Be-
200 how and where it can be used and, most proba-
bly since 2013-2014 we will commence procurement.
According to our current understanding the approxi-
mate quantity will be of the order of eight machines”,
declared the Minister.

A decision on the prospects of procuring Be-200 pro-
nounced by Anatoly Serdyukov turned out to be the
result of his visit to Taganrog on November 1, 2011.
The Minister of Defence and colonel-general Alexan-
der Zelin, the Russian Air Force Commander-In-Chief,
accompanying him climbed Be-200ChS and A-40 am-
phibians in the course of visiting Beriev Aircraft Com-
pany.



Therefore, Be-200ChS amphibians can replace Be-200
modifications in future in the plant shops for the Minis-
try of Defence. In connection with solution of the mili-
tary missions, the search-and-rescue, fransport and pa-
trol versions can be developed on the basis of Be-200.
In the course of Be-200 promotion to the world market
of aviation equipment the work has been carried out
with the customers with the aim of supplying the Rus-
sian amphibians to the USA, France, India, and Egypt. In
this case the interest demonstrated to the Russian am-
phibian on behalf of the potential customers, in particu-
lar of the European fire-fighting bodies, is exceptionally
businesslike in no way connected with the current po-
litical determination. Moreover, the positive comments
about Be-200 on behalf of EMERCOM as well as an ac-
curate execution of the contract concluded by Beriev
Aircraft Company for the delivery of six amphibians are
used as a guarantee by the foreign customers.

The relations between Beriev Aircraft Company and
the Department of Civil Security of France are develop-
ing very dynamically. The amphibian made in Taganrog
participated successfully in the experimental anti-fire
flights taking place in France in July 2011. The purpose
of these flights for the French party was to verify a pos-
sibility of integrating the Russian amphibian into a fleet
of planes and stock of technologies existing in France
and used for fire-fighting as well as the infrastructure
of the ground maintenance of the aviation equipment.
The amphibian has been stationed at the aviation base
of the Department of Civil Security of France in Marin-
ian.

The operational qualities of the plane have been as-
sessed in the course of performing flights, the plane
has taken part in the practical fire-fighting operations
at that. The French experts have appreciated in value
the results of conducted experimental flights.

Be-200 is one of few Russian civil planes now, which
procurement is inferesting both for the governmental
structures and for the private companies in Europe and
the USA.

A working meeting of Beriev Aircraft Company experts
with the representatives of American company TTE/In-
ternational Emergency Services took place at the be-
ginning of February this year. The technical issues have
been discussed in the course of the meeting, in partic-
ular, performance of testing the fire-fighting version of
Be-200 amphibian for getting an approval of the Inter-
departmental Committee on the Airborne Tankers of
the USA. In case of presence of such an approval, Be-
200 amphibian will be able to perform the fire-fighting
operations in the territory of the USA.

The conducted negofiations have become the next
stage for promoting the multi-purpose Be-200 amphib-
ian to the North-American market of rendering servic-
esin fire-fighting.

The defense complex enterprises as well as the
industry as a whole feel a continuous deficit
of the professionals. What is the situation with
Beriev Aircraft Company in this respect?

A specific character of our production is that Beriev
Aircraft Company has very high requirements to the
quality of manufactured products, therefore, the com-
plex needs the high-skilled specialists.

Now more than 6,500 people are employed at the en-
terprise. The average age of the complex employees is
48 years (three years ago it was 52 years). 33% of peo-
ple working for Beriev Aircraft Company have higher
education, 42% have secondary technical education.
Two PhDs are employed at the complex, 17 more spe-
cialists have the Cand. Sc. degrees.

The staff allocation programs are effective at the enfer-
prise. In particular, the “Provision on Young Specialists”
has been adopted and is being implemented. The above
provision stipulates payment of surcharges to the sal-
ary of young specialists. An institute of mentoring has
been introduced, there is a possibility of career growth
and professional improvement for the young people.
Apart from this, there is a social constituent in the form
of mortgage credit lending for housing construction

AEROSPACE INDUSTRY

for the young people of complex, supplemental pay-
ments for accommodation rental. 72-flat house has al-
ready been commissioned (built with the use of mort-
gage credit lending for the young people), one more
house like this has been laid down.

Owing to the retrofitting and upgrading of the produc-
tion facilities, Beriev Aircraft Company implements
a number of Federal programs regarding advanced
training, professional improvement and occupational
refraining of the staff. The enterprise has won a grant
amounting to RUR 6 min. for personnel retraining in
the confext of Be-200 production transfer to Tagan-
rog.

A department of Moscow Aviation Institute (MAI) func-
tions at Beriev Aircraft Company, where the complex
employees get trained on the high-deficit aviation
specialties. The complex has concluded the purpose-
oriented contracts with a number of higher educa-
tional institutions for training specialists on the spe-
cialties demanded by the enterprise. The graduates of
the plane-building department of Taganrog Institute
of Technology of the Southern Federal University and
Taganrog Aviation College get fully slotted info jobs at
the complex.

In general, the demand of the enterprise for the pro-
duction workers grows, which is related to the increase
of the production volumes, retrofitting and upgrad-
ing of the enterprise. A stable growth of the number of
young employees at the age up to 35 years old proves
the growth of prestige of working for the entferprise
and allows making a conclusion on the adequacy of the
adopted direction of social and personnel policy.
Altogether, it can be stated with confidence now that
the stable situation being established in recent years
in the country and in the economic life made it possi-
ble for the entferprise to reach a new stage of develop-
ment, and we are confident that the absence of political
and economic tempests guarantees the prospects for
further enterprise development and many years of its
functioning for the benefit of our nation.
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B Cepreit TKauyk, poTo AHApeAa ApTaMOHOBa

AK-130: HOBOE HAHECTBO
B POCCMNCKOM HEBE

NOABJIEHUE B COCTABE BBC NEPBbIX AK-130 - TEXHWYECKUW NPOPbLIB
U NPU3HAK HOBOW 3MOXU OTEYECTBEHHbIX BOEHHO-BO3AYLUHbIX CUJ

CToneme BoeHHO-BO3AYLWHbIX CUA, MO NpaBy 3aCNyKUBLINX
penytayuuio HaféXHoro wmra poccuinckoro Heba, o3Hame-
HOBAHO €LUE OAHUM KPYMHbLIM COObITUEM, HE 3aMETUTb KOTOPOE
HeBO3MOXHO. MMoMuMo AobnecTHbIX «CTpuxkeii» n «Butazeii» B
yecTb BEKOBOTO 0bunes BBC BBbICh B3MbINa NUAOTaXHasA rpyn-
na senmkonenHoix Ak-130. YHUKanbHaa MHOrouenesas mawu-
Ha (y4yebHO-TpeHNpoBOYHas 1 6oeBas) — He HOBMYOK B oTeye-
CTBEHHOM BO3JYLIHOM NPOCTPAHCTBE, HO €L & COBCEM HEAABHO
€ro pblHOYHble NepCcneKTUBbI Ka3anucb BeCcbmMa HeonpeaenéH-
HbIMU, TaK KaK noj BOMPOCOM BblNo cepuitHoe NpPou3BoACTBO
camonéra. Hecmotpsa Ha nepcnekTnBHOCTb AK-130 1 noaTBEPXK-
AEHHble HANETOM XapaKTepucTuku, Kopnopauusa «Mpkyt» cmo-

Ax-130
Yak-130

EeT NoCTaBuUTb 55 yue6HO-60€eBbIX MaliMH B NapK MUHOGOPOHbI
ToNbKO K 2015 roay. B HacToAwee Bpema NOCTPOEHO U IKCMAY-
atupyeTcs, B TOM YUCae MHOCTPAHHLIM 3aKa3ynkom, 30 camo-
néros fk-130. BmecTe c Tem onepexaiouiee paspépTbiBaHue
fAk-130 B BBC Poccumn npefctaBnsaeTca pa3yMHbIM U onpaBaaH-
HbIM KaK C BOEHHOI, TaK U C 3KOHOMWUYECKOMN TOYKM 3peHus. MNo-
NéTbl Ha 60eBbIX CaMoNETax — BECbMA AOPOroCTOAMNA METOA
NOArOTOBKM NuNotoB. [leno B TOM, YTO LeHbl NETHOro 4aca
yuyebHO MalunHbl U UCTpebuTeNs pas3nnyaloTcs Ha NOPAJOK 3a
CYET HWU3KOro noTpebneHns roployero v HecpaBHEHHO MeHb-
Wwew CTOMMOCTM 3KCNAyaTaunu. Mpuyém 3gecb BCTynaer B Urpy
el é oAnH Ko3blpb AK-130 — BO3MOXHOCTb Nepenporpammumpo-
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BaHWA CUCTEMbI YyNpaBAeHUA C LeNblo TOY-
HOW MMWUTALUM KOHKpeTHoro Tuna 60eso-
ro camonéra. 3a CHET 4OCTAaTOYHO BbICOKMX
60eBbIX BO3MOXHOCTEN fAK-130 Ha HEM
MOXHO oTpabaTbiBaTb peanbHoe npume-
HEHWEe MHOTMX BUAOB aBMaLMOHHOIO BOO-
pyxeHus. [Ipu4yém He TONBKO Heynpasnse-
MOro, Kak Ha J1-39, HO 1 BbICOKOTOYHOrO.
boesas Harpy3ka Ak-130 — TpU TOHHbI Ha
AEeBATU TOYKaX nogBecku. B coctas Boopy-
XEeHUA Knacca «BO34yX — BO3AYX» BXOAAT
pakeTbl P-73 — ocHOBHOE Opyxue 6nnmHe-
ro 605 pocCcUMCKUX CaMonétoB. B knacce
«B034yx — 3eman» fk-130 cnocobeH npu-
MeHATb aBnabombbl maccoin ao 500 kr, B
TOM 4ucne OCHauléHHble TeneBU3NOHHOMN
CUCTEMON HaBefeHUsA.

OTAeNbHO HYXHO CKa3aTb O Hecylen
cune fAK-130 — 3anopoXCKOM ABuratene
AWN-222-25, niobumom aetulie aBUMAKOH-
cTpykTopa ®. M. MypaBsueHKo. B ero npo-
nssogctee 3agencteoBanbl Kb «lMporpecc»
(pa3pabotumk) u koonepaumsa AO «MoTop
Cny» ¢ ®TYN «MMMNMN ,,CantoT*». 3an0xeH-
Hble B [BUrateNlb XapaKTepUCTUKM obe-
CMeYnBaT MaKCUManbHylo 6e30nacHoCTb
BbIMOMHEHWS MONETOB W BbICOKYlO Goero-
TOBHOCTb NPU AUTENBHOM CPOKe CNYXO6bl 1
HU3KUX 3KCNAyaTayMoHHbIX pacxogax. Mo
Tpe6oBaHMI0 3aKa3umMKa ABUTATENN MOTYT
ObITb YKOMM/IEKTOBAHbI COMJIOM C yNpasns-
€MbIM BEKTOPOM TATMU, a TaKKe hopcaxHom
Kamepoi. MaKcMmanbHas B3néTHasA TAra
6ecdopcawHoro AWN-222-25 cocTasaser
2500 Kr. Tara agBuratens Ha MaKcumanb-
HOM peXvme Ha BbicoTe 5 KM npu M = 0,6
paBHa 1450 Kr, Ha KpPencepCcKoOM pexu-
Me Ha BbicoTe 10 km 1 M = 0,6 cocTaBnser
300 Kr. KoHCTpyKUMA aBMUraTena BbiMmoHe-
Ha MOAYIbHOM, YTO MO3BONSET NPOU3BO-
AUTb BbICTPYI0 3aMeHY B 3KCNyaTaLun Bbl-
paboTaBWMX pecypc WAU MNONYYMBLIMX
60eBble NOBPEXAeHMs MOayNei.
HanomHum, uto B aBuratene AWN-222-25
MCNoNb30BaH MOAU(PUUMPOBAHHBIA ra3o-
reHepatop [BYXKOHTYpHoro Typbopeak-
TMBHOro paBuratena AMW-22, co3aaHHoOro
M «WBuenko-Mporpecc» ana HoBoro pe-
rMOHANbHOIO MACCaXMPCKOro camonéra
Ty-324. TepBbli1 3anycK NONHOpPasmMepHo-
ro asuratens AMN-22 coctosnca 26 ceHTa-
6ps 2000 .

[lpymeyaTtenbHO, 4YTO MOMMMO CamMoné-
Ta fAk-130 pgeuratenn cemencresa A-222
MOTYT HaWTM NpUMEHeHUe Ha page Apy-
TMX CaMonéToB, Kak BHOBb pa3pabaTbiBa-
emblX, TaK 1 mojepHusnpyembix. bnaropa-
pA ONTUManbHbIM XapaKTEPUCTUKAM TATU U
3KOHOMWUYHOCTW, HU3KUM YPOBHAM LIyMa
1N 3IMUCCUM, BbICOKOMY PeCcypcy U HU3KUM
3KcnayaTaLlMOHHbIM  3aTpatam, OTBeyva-
lownum TpebosaHuam XXI Beka, agsurare-

nm cemerictea AN-222 no3BonAT co3aatb
rammy camonéros, 061agatolmMx BbICOKUM
YPOBHEM KOHKYPEHTOCMOCOOHOCTH.

B cootBetcTBuM ¢ TT3 npoBeaeHbl napame-
TpUYecKne NCCnefoBaHna N PacYETHO-KOH-
CTPYKTOPCKME npopaboTKM, Hanpas/ieH-
Hble Ha pa3BuUTWe JBuratenen cemencrsa
AWN-222, npefHa3Ha4vyeHHble A1A YCTAHOBKU
Ha YTC, YBC u JIBC. Ha ceroaHswWHMUIA AeHb
CO CTOPOHbI NOTEHLMaNbHbIX 3aKa3ynKoOB
NPOABNEH WHTEpPeC K Cchneaylowmnm moau-
dukaumam: TPAL AN-222-25 YBT n TPALD
AN-222-250, AN-222-25 KOK n AN-222-28.

leHepanbHbI KoHcTpykTOp 3MKB "lMporpecc”
®epop MypaByeHko

Fyodor Muravchenko,Designer General,
Zaporozhye Machine-Building Design Bureau
Progress

AN-222-25 YBT

MprvmeHeHWe [BUratens ¢ ynpasBiseMbliM
BeKkTopom TAru (YBT) — oanH U3 nyten no-
BbIWEHNUA NETHBIX KayecTB y4yeGHo-Tpe-
HUPOBOYHbIX U 6OEBbIX CAMONETOB. B 3Tnx
Lensax paspaboTaHo MOBOPOTHOE COMJO,
npescTaBnsiollee OTAeNbHbIA MOAYNb, KO-
TOpbIii ycTaHaBnMBaeTca Ha dnaHely 3aa-
Hel onopbl Typ6uHbl ABuratens AN-222-25.
KOHCTpyKUMA 3TOro Mozyns no3BonseT oT-
KNOHWUTbL OCb conna Ao 20° oT ocu fBurate-
N B Nto6OM HanpaBneHuu.

ABUALUOHHbIN TYPEOPEAKTUBHbIN
OBYXKOHTYPHbIV BUTATEJIb
AU-222-250

JTOT MOTOP NpefHa3HayeH ans yyebHo-Tpe-
HUPOBOYHBIX, y4e6HO-60eBbIX M NETKNX 60-
€BbIX CAMOJIETOB C MaKCUMabHOW CKOPO-
CTblo NONETa, oTBevalLen yncny M = 1,6.
Typ6oKomnpeccopHas 4acTb MOMHOCTbIO
yHudunumpoaHa ¢ 6a3oBbiM ABuUrate-
nem AWN-222-25. [iBuratens ¢ NpUCTaBKoOM
«®» — 0AHO M3 Hanbonee BOCTPe6GOBAHHBIX

AEROSPACE INDUSTRY

HanpaBneHuin cotpyaHuyectsa AO «Motop
Cuy» ¢ Kuraiickonn HapopgHoit Pecny6nu-
KOW. YKpavHCKMe 1 KuTanckue napTHEPSDI
yCNewHo 3aBeplnan NETHble UCMbITaHWUA
camonéta L-15 ¢ geuratenamu AU-222-250
n AN-222K-25 (6e3 dopcakHoi Kamepsl).
Hy}HO HanOMHWTb, YTO MepBbIA NONET ca-
Monéta L-15 ¢ asuratenamu AN-222-250
¢ opcaxHON KaMepoi U peryavpyembim
BCEPEXMMHbBIM COMAOM COCTOANCA 26 OKTA-
6pa 2010 r. B nnaHax 3anopoXLueB — no-
CTaBKa yKa3aHHbIX MOAWNDMKaL A MOTOPOB,
C03JaBaeMbIX N0 TeXHUYECKUM TpeboBaHU-
AM KUTANCKOW CTOPOHbI, U UX AanbHellee
COBMECTHOE NPOM3BOACTBO M 0becneyeHne
aKcnnyaTauuu.

AN-222-25 KOK

OcobeHHOCTb KOHCTpYKuun TPAAD AW-
222-25 KOK - KopoTkaa dopcamHasa Ka-
mepa (KOK), yctaHoBKa KoTopoii yBenu-
ymBaer rabapuTHyO ANUHY ABUTaTeNs He
Gonee yem Ha 500 MM OTHOCUTENLHO 6a-
3oBoro TPAJ AN-222-25. Takow aABuraTens
MOXeT ObITb MCMONb30BAH ANA NOBbILIEHUA
xapakrepuctuk CY 6a3oBoro camonéra 6es
€ro CyuiecTBeHHbIx nepeaenok. KOK obe-
cneymBaeT noanepxaHve ogHoro dopcax-
HOrO peXmma, Y4To 3Ha4YuTeNbHO ynpoLliaeT
cucTemy ynpaBneHua aBuratenem.

AU-222-28

[JaHHas moancdukaums 6yaer co3paHa
nyTém Mcnonb3oBaHus B 6a30BoM ABurare-
ne Typ6UHbl C YCOBEpPLIEHCTBOBAHHOI CU-
cTemoii oxnaxaeHus. Takas TypbuHa pas-
pabaTbiBaeTca Ha 6Ga3e y3n10B ABuratens
[-27 » no3BOAUT 3HAYUTENbHO MOBbLICUTH
Temneparypy rasa, obecneynsas nosbiwe-
Hue B3nETHON TArn Ao 2830 Krc. Mo Kom-
npeccopHon yactu gsuratenu AN-222-25
1 AU-222-28 NoNHOCTbIO YHUDULUPOBAHDI.
Kak coobwun reHepanbHblil KOHCTPYKTOP
M «WByeHko-Mporpecc» W.d.KpaBueH-
KO, NpeanpuATMe paccyuTbiBaeT NonyyuTb
OT POCCUMCKOW Kopnopauun «MpKyT» Tex-
HUYecKoe 3ajjaHne Ha fBurartesb C yBenu-
YEHHON TArOM ANA IKCMOPTHOrO BapuaHTta
yyebHo-60eBoro camonéra Ak-130. «K Ham
Ha NpeanpuATMe Npuesxan rnasa Kopno-
pauun ,,Wpkyt* ®égopoB Anekceir NHHO-
KeHTneBnYy. [loroBopunncb, Y4To AeNo Bbl-
rofHoe u uenecoobpasHoe. Poccus Bbigact
Ham T3. Mocne Toro Kak oHo 6yaeT Bbiaa-
HO, Mbl paccynTbiBaem NPUCTYNUTL K 3TOMY
aBuratento. [lymaio, 4to yepes Tpu ropa
TOYHO 3Ta MoAuduUKauua NpPoWAeT UCnbl-
TaHWA — 3TO HOPMaNbHbIN CPOK»,— CKasan
KpaByeHnko. OH moayepKHyn, 4To y npea-
NPUATUA e€CTb BCe BO3MOXHOCTU ANA TOro,
4TO6bl YBENMUYUTB TATY iBUraTeNei ans sKc-
nopTtHoro BapwuaHta camonérta fAk-130.
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B Sergey Tkachuk, photo by Andrey Artamonov

YAK-130: NEW QUALITY IN RUSSIAN SKIES

THE EMERGENCE OF THE FIRST YAK-130S AS PART OF THE AIR FORCE IS ATECHNICAL
BREAKTHROUGH AND AN INDICATION OF THE NEW ERA OF THE NATIONAL AIR FORCE

he centennium of the Air Force, which has justifiably

earned a reputation of a dependable safety guard
of the Russian sky, has been marked with one more out-
standing event that can not be overlooked. Apart from
the valorous “Strizhi” and “Vityazi”, the air display team
comprised of the magnificent Yak-130s has soared sky-
ward ad honorem the Air Force centennial. A unique
multi-purpose machine (training and combat configu-
rations) is not a beginner in the native air area. Though,
until quite recently its market prospects seemed quite
indefinite, since the quantity production of the plane
was questionable. In spite of the promising outlook for
Yak-130 and the flight-proven performance, Irkut cor-
poration will be able to supply 55 combat trainers to a
fleet of the Ministry of Defense by 2015 only. Presently,
30 Yak-130 planes have been built and are in service,
including the foreign customers.
With that an advance deployment of Yak-130 in the Air
Force of Russia seems reasonable and justifiable both
from the military and economic points of view. Piloting
the combat planes is a very costly method for training
pilofs. As a matter of fact the cost of one flying hour of a
trainer and that of a fighter differs by an order of mag-
nitude due to low fuel consumption and incommensura-
bly lower maintenance cost. Moreover, one more trump
card of Yak-130 cuts in here, that is a possibility of con-
trol system reprogramming with the aim of exact sim-
ulation of a particular type of combat plane. Owing to
sufficiently high combat capabilities of Yak-130 it can
be used for optimizing the real-life application of many
types of airborne weapons, including not only unquid-
ed items, as was the case with -39, but the high-preci-
sion weapons as well. The combat load of Yak-130 is 3
fons in nine stations. The “air-to-air” class of ordnance
is composed of R-73 missiles, which belong to the main
close-in weapon of the Russian airplanes. It is capa-
ble of using the air bombs in the “air-to-ground” class
featuring mass up to 500 kg, including the bombs fur-
nished with the television guidance system.
The Yak-130 carrying force, the Zaporozhye-made Al-
222-25 engine, which is the beloved brainchild of the

[suratens AN-222-25
Al-222-25 engine

aircraft-engine designer F.M.Muravchenko, should be
indicated in a separate line. Design Bureau Progress
(development agency) in cooperation with Motor Sich
JSC and FSUE “MMPP “Salut” have taken part in build-
ing this engine. The characteristics rooted in the en-
gine ensure the maximum safety of performing flights
and high availability in combination with long service
life and low maintenance costs. As requested by a cus-
tomer, the engines can be equipped with the thrust vec-
toring nozzle and the afterburner. The maximum take-
off thrust of the dry-thrust Al-222-25 amounts to 2,500
kg. The engine thrust under maximum thrust rating
at altitude of 5 km with M=0.6 equals 1,450 kg, at the
cruise thrust rating at altitude of 10 km and Mach flight
number M=0.6 it equals 300 kg. The engine features
a modular design that makes it possible to quickly re-
place those modules in service, which have completed
their service life or got the battle damages.

It should be remembered that AlI-222-25 engine features
a modified core engine of the bypass turbojet Al-22 en-
gine built by SE Ivchenko-Progress for the new regional
passenger airplane TU-324. The first start-up of the full-
size Al-22 engine took place on September 26, 2000.

It is noticeable that the Al-222-family engines can find
application, apart from Yak-130 plane, in a number of
other planes, both newly developed and those being up-
graded. Owing to the optimal thrust characteristics and
fuel efficiency, low levels of noise and emissions, dura-
ble service life and low maintenance costs, which meet
the requirements of the 21st century, the engines of Al-
222 family will allow building a range of planes featur-
ing a high level of competiveness.

In accordance with the request for proposal the para-
metric investigations and calculation-and-design stud-
ies have been conducted aimed at the development of
the engines of Al-222 family intended for installation in
the trainers, combat trainers and light combat planes.
As of foday the potential customers have demonstrated
interest in the following modifications: bypass turbojet
engine Al 222-25 UVT, bypass turbojet engines Al-222-
25F, Al-222-25 KFK and Al 222-28.
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Al-222-25 UVT

The engine with thrust vectoring nozzle (UVT) is used
as one of the ways of increasing the flight capabili-
ties of the trainers and combat planes. In order fo
meet these goals, a swiveling nozzle has been devel-
oped corresponding to an individual module to be at-
tached to the flange of Al-222-25 engine turbine rear
support assembly. The design of this module makes it
possible to swivel the nozzle axis up to 200 from the
engine axis in any direction.

AIRCRAFT BYPASS TURBOJET

ENGINE Al-222-25F

This engine is intended for trainers, combat trainers
and light combat planes with maximum speed of flight
corresponding to Mach flight number M=1.6. The gas
generator part features a full degree of commonality
with the baseline engine Al 222-25. The engine with
affix “F”is one of the most demanded directions of co-
operation of Motor Sich JSC with the People’s Repub-
lic of China. The Ukrainian and Chinese partners have
successfully completed the flight tests of L 15 plane
with Al-222-25F and AI-222K-25 (less afterburner)
engines. It should be reminded that the maiden flight
of L-15 plane with Al-222-25F engines with afterburn-
er and controlled fully-variable nozzle took place on
October 26, 2010. The engine-builders from Zapor-
ozhye plan to deliver the above engine modifications
developed and manufactured to the technical re-
quirements of the Chinese partners and have the joint
future production and in-service-support thereof.

Al-222-25 KFK

A specific feature of the bypass turbojet engine Al-
222-25KFK is a short afterburner (KFK), which in-
stallation increases the overall engine length by not
more than 500 mm as compared with the baseline by-
pass turbojet engine Al-222-25. Such engine can be
used for increasing the powerplant characteristics of
the baseline plane without any essential alterations
thereof. The short afterburner ensures retention of
one afterburner mode, which simplifies the engine
control system significantly.

Al-222-28

This modification will be built by means of using a tur-
bine with improved cooling system in the basic en-
gine. This type of a turbine is being developed on the
basis of D-27 engine assemblies and will help consid-
erably increase the gas temperature, thus, ensuring
increase of the takeoff thrust up to 2,830 kgf. Al-222-
25 and Al 222-28 engines are nearly unified regard-
ing a compressor part of the engine. I.F.Kravchenko,
Designer General of SE Ivchenko-Progress told “Al”
that the enterprise expects to obtain a request for
proposal from the Russian corporation Irkut for the
higher-thrust engine to be used in the export ver-
sion of the combat trainer Yak-130. “Alexey |. Fedorov,
President of Irkut corporation has visited our enter-
prise. We have agreed that the business is useful and
expedient. Russia will forward the RFP to us. After it is
issued, we anticipate setting about this engine. | hope
that in three years this engine will for sure pass the
tests, it is a normal time span”, said |.F.Kravchenko.
He has emphasized that the enterprise is capable of
increasing the thrust of engines for Yak-130 export
version.



Mocxoscmﬁ roCyNapCTBEHHbIA  Tex-
HUYECKUA YHUBEPCUTET rpaxpaaH-
cKon asuauum (MITY TA) HeiaBHO OTMETUN
CBOI COpOKaneTHui obunei. 3a atn rogbl
HaMu HaKOMNeH YHUKaNbHbINA OMbIT Npeno-
AaBaHUs cnelmanbHbiX aBUaLMOHHbIX AUC-
LUMNAWH, CBA3@HHbLIX C 3KCnayaTauuen u
obcnyxunBaHmeM BO3AyLIHbIX CYA0B, 6e30-
MacHOCTM NONETOB, a TaKXKe NPaKTUYECKO
MOATOTOBKW BbICOKOKNACCHbIX aBUaanC-
MeT4yepoB, YnpaB/eHLEeB, CMELUANUCTOB
no MHOpMaLMOHHON 6e3onacHocTu Tene-
KOMMYHWKALMOHHbIX CUCTEM, MO WHGOP-
MaTMKe W BblYUCIUTENBHON TEXHUKE, Mo
NPUKNAZHOW MaTeEMATUKE U CNeLnanmcTos
Nno peKname U CBA3AM C 06LECTBEHHOCTbIO
ANs aBUALMOHHON OTpacnu.

B HacToAwee Bpems B yHMBEpCHUTETE OCY-
uecrensercs pabora nATM (haKynbTeToB:
M® (mexaHudeckuin carynbter), PACK
(thakynbTeT aBMALIMOHHBIX CUCTEM U KOM-
nnekcos), MMUBT (dbarynbTeT NpuKknagHoi

MaTEMaTUKN U BbIYNCAUTENBHOW TEXHUKN),
OMOK (dbakynbTeT meHemKMeHTa 1 obLLe-
CTBEHHbIX KOMMYHUKaumit), 3® (3ao4HbIn
thakynbter). B CcTpyKTypy yHMBepcuTeTa
BXOAAT: YeTblpe Hay4yHO-UcciefoBaTeslb-
cKue nabopatopuu, LleHTp nepenoarotos-
KU W TOBbLIWEHNUA KBanuduKaLuum Kagpos
Bo3aylWwHoro dnota PO u duamansl MITY
['A B PoctoBe-Ha-[loHy, ipkyTcKe, Eropbes-
cKe, Tpouuke, Pbinbcke n KupcaHose.

B yHuBepcuTeTe BeayT y4ebHyI0 1 HayyHo-
uccnepoBatenbCkylo paboty kadegpbl U
HayyHo-uccnefoBatenbCKue  nojpasge-
NeHunsA. 3HaHWA, KOTOpble NOAyYalT Halu
cnylatenu, yHUKanbHbl, TaK KaK aucumunam-
Hbl YATAIOT OMbITHbIE Mpodeccopa, y4EHble
N NPaKTUKWU, CPeAn HUX — 3acnyxeHHble
AeATenn Hayku u TexHukn P®, naypea-
Tbl [OCYAaPCTBEHHbIX NMPEMUIA, 3acnyKeH-
Hble paboTHWKK BbicLIero o6pasoBaHusa u
TpaHcnopta P®, noceATMBILME BCIO CBOK
XW3Hb aBMaLuu.

125993, MockBa, KpoHwTaarckuin 6-p, a. 20
Ten.: +7 (499) 459-07-07, 459-04-85. ®akc: +7 (499) 457-12-01

Phone: +7 (499) 459-07-07, 459-04-85, 457-12-01 (fax)
20 Kronshtadtsky Boulevard, 125993 Moscow, Russia

WWW.MSTUCA.RU

Moscow State Technical University of Civil Aviation
(MSTUCA) has recently celebrated its 40th anni-
versary. Over all these years we have gained unri-
valled expertise in teaching special aviation disci-
plines related to the operation and maintenance of
aircraft, air safety as well as in training outstand-
ing controllers, managers, specialists in informa-
tion security of telecommunications systems, infor-
mation and computer science, applied mathematics
and advertising and public relations for the avia-
tion industry.

Today, the University works in five main directions
represented by five divisions, namely Mechani-
cal Division, Division of Aviation Systems, Applied
Mathematics and Computer Science Division, Man-
agement and Public Communications Division, and
Correspondence Division. The University consists
of four research laboratories, the Retraining and
Advanced Training Centre for aviation personnel
and branches in Rostov-on-Don, Irkutsk, Egorievsk,
Troitsk, Rylsk and Kirsanov.

The University has some departments and research
units, which are engaged both in training and re-
search. Our graduates become outstanding spe-
cialists with unique knowledge because only quali-
fied teachers work for the University. Among them
are professors, scholars and practitioners, includ-
ing Honoured Workers of Science and Technology,
State Prize Winners, Honoured Workers of High-
er Education and Transport who inextricably en-

twined with aviation.



BbICTABKU

ABVMAKOCMUYECKWE TEXHONOTUN,
COBPEMEHHbIE MATEPUAJTbI
1 OBOPY/10BAHWNE

C 14 no 17 asrycta 2012 roaa B BbICTa-
BOYHOM LeHTpe «KasaHckaa spmap-
Ka» Mnpoxofuna BbiCTaBKa «ABMAKOCMUYe-
CKMe TEXHOOMMW, COBPEMEHHble maTepuansl
1 obopypoBaHue. KazaHb-2012».

BbicTaBKa npoxofauT OAMH pa3 B fBa roga
n cobupaer BeayuiMe HayuyHo-WUCCNeno-
BaTeNbCKMe LEHTPbl, a TaKike oTpacne-
Bble npeanpuaTus Poccum u 3apybexbs.
B atom rofy yvacTHMKamu BbICTaBKU CTanu
120 npeanpusatuii u3 Poccun, Fepmanum,
KaszaxcraHa, YKpavHbl.

B pamkax BbictaBku npownu VI MexayHapos-
Has HayyHo-NpaKTMyecKkas KoHdepeHuus
«CoBpemeHHble TexHONoruu, Mmarepuansl,

060pyﬂ,OBaHVIe N yCKOpeHHOoe BOCCTaHOBNe-
Hue KBa]'IVI(i)VILI,VIpOBaHHOFO KaapoBoro no-
TeHUuMana — Kn4yesble 3BEHbA B BO3POX/e-
HUN OT€YECTBEHHOIO aBUAPAKETOCTPOEHUAR,
B MNneHapHOM 3acejaHnn KOToporo npwu-

HAN yyacTve npesunaeHT Pecny6nuku Tatap-
ctaH P.H. MunHuxaHos, | MexayHapopHas
KOHtepeHuMa no manon asmaumm «Passu-
Tve Manon ABnauuv — nyTb K BO3POXAEHUIO
ABuauumn Poccumr», 3acenaHume Kknyba KomaH-
AMPOB aBManpousBoacTBa Poccumn Ha Temy
«[lpaBoBoe nose rpaxaaHCcKoOW aBuaunmn».
iITorom nepBoro AHs BbICTaBKM CTano Noanu-
CaHue cornalleHus Mexay npaBuTeNbCTBOM
Pecny6nukn Tatapctad, OAO «OAK», OAO
«KANO wum. C.M. TopbyHoBa» u KHUTY
um. A.H. Tynoneea o coTpygHuyecTse B 06-
nacTM pasBWTMA aBMALMOHHOrO Knactepa
Pecny6aukum TatapcraH.

BayHbIM COObITYEM BTOPOrO AHA BbICTABKM
CTaNo HarpawfjeHue LWKONbHUKOB, CTyAEH-
TOB, aCNUPAHTOB, MOOAbIX YYEHBIX, MPeno-
faBartenein unpodeccopos By30B NpeMUAMU
®epepaunn KocmoHasTukM Poccum, Poccnin-
CKOW aKagemun KocmoHaBTuku um. K. 3. Lu-
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ONIKOBCKOTO 3a [JOCTMXEHWA B Hay4yHOW W
n3obperaresibckoi pabore B 2010-2012 rr.
B TeueHue paboTbl BbICTABKM W HAy4HO-
NPaKTUYECKON KOHQepeHUMU npepcTaBu-
Tenamu  MuHUCTEPCTBA NPOMBbILIIEHHOCTH
1 Toproau Pecny6auku TatapctaH, BeyLum-
MW CneunannucTtamn npoMblLUIEHHbIX Npea-
npuATMA oTpacaM U npodeccopcKo-npe-
nopasarenbckum coctasom KHUTY - KAN
um. A.H. Tynonesa otbupanuce nyylime sKc-
MOHATbI M Hay4YHble JOKNAAbI.

3aBepwmnach VI MexayHapoaHas BbiCTaBKa
«ABMAKOCMUYECKMNE TEXHONOTNU, COBPEMEH
Hble MaTtepuansl 1 obopynoBaHue. Ka-

3aHb-2012» nmpas3gHuyHbIM aBmawoy «f Bbl-
6upato Hebo!».

BbictaBka 2012 ropa ctana 3Ha4yMMbIM Me-
ponpuATMEM ANA YKPEnneHUs MexayHapog-
HbIX CBfi3ell U BO3POXAEHWUS OTeYeCTBEHHOW
aBMALMOHHON U KOCMUYECKON UHAYCTPUN.
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1NA CAMONETOB 1 BEPTONIETOB MOPCKOIO BEA3VPOBAHMA

TexHuueckuit gupektop OAO «M3mepuTens» AnekcaHap NpuwyTuH
Alexander Grishutin, Technical Director, Izmeritel JSC

ez

= 4
OTnquTeanoﬁ 0C06EHHOCTbIO Criacaemblx
HaKonuTenei ABASETCA CNoCoOHOCTL Nnpu
ABAPUIAHON CUTyaLK OTAENWUTLCS OT NeTaresb-
HOTrO annapara 1, Haxoasacb Ha BOAHOM NOBEpPX-
HOCTW, YKa3aTb pPafvioMapKUpoOBaHUEM TOYHblE
KOOPAWHATbl CBOETO MECTOMONOKEHNS.
Hannumne cnacaemoro Hakonutens no3sonser
MOVCKOBbLIM Cy6am onepaTBHO 0BHAPYHUTL
MecTo KaracTpodbl, CBOEBPEMEHHO MPUHATL
Mepbl M0 CMACEHUIO 3KUMaXa, @ BNOCAEACTBUN
npoBecTM 0ObEKTUBHOE pacciefoBaHue Ciy-
YMBLUErOCH.
CmoneHckoe OAO  «M3meputenb», Bxoas-
wee B cTpyKTypy MK «PoctexHonorum», nmeer
Gorarblii OMbIT Cco34aHMA NpUBOPOB MOA06-
Horo Knacca. OauMH U3 HUX — HakonuTenb
BAHT-32KC 13 cucTembl aBapuiHOW pernctpa-
umnn «Tectep-Y3 cep. 3KC» — npumeHéH Ha Bep-

BOPTOBOE YCTPOWCTBO
PETMUCTPALIUM KAPN-P
AIRBORNE RECORDER KARP-R

3aWmnéHHbIN
6opToBoOI
Hakonutenb 3bH-4
Crash-survivable airborne
memory unit ZBN-4

Cnacaembiii
6opToBOI
Hakonutenb CBH-3
Survivable airborne
memory unitSBN-3

Tonétax OAO «KamoB». OH ycTaHaBnMBaercs
B XBOCTOBOW bGanKe obbeKta W nocie oraene-
HUS 06eCneYMBaET NOMOMUTENLHYIO M/1aBY4YeCTb
B BOAHOW cpefie B TedeHne 30 cyToK. Paauo-
MapKUpOBaHWe OCYLLECTBAAETCA Ha YacTotax
121,5/406 MT, 4T0 JAET BO3MOMHOCTb €ro 06-
HapyeHnA Ha paccTosHnM 20 KM C N1aBCcpeacTs
175 KM ¢ bopTa netarenbHOro annapara.
[lecATuneTHAA 3KcnnyaTauma faHHOro U3genus
B Halleln cTpaHe 1 3a pyGexom nokasana ero
HaAEKHOCTb U CTOMPOLLEHTHOE COXPaHeHWe 3a-
perucTpupoBaHHON MHOpPMaLIUN.

OfHaKo Bpems He CToUT Ha mecTe. MoBbILLaT-
€A CTaHAAPTU3MPOBaHHbIE TPeGoBaHMsA MO MU-
BydYecTn 60pTOBOM anmnaparypbl, paclumpsioTcs
€€ pyHKLMM Ha (hoHe CHIKeHUs maccorabapuT-
HbIX XapaKTepuUCTUK. MpuUopuUTeET NpK 3TOM OT-
[aéTCs HOBOM TEXHUKE, CNOCOOHON B eAMHOM

MHorouenesoii nany6Hbiit uctpebutens Cy-27 KYb
Multi-purpose seabase fighter Su-27 KUB

ABMaLMOHHbIE KaTacTpodbl NOCNEAHEr0 BPEMEHN el é
pa3 noATBEPAMIN HE0OXOANMOCTb OCHALLLEHWS BO3AYLLIHbIX
naHepoB cnacaembiMi 6OPTOBLIMM HAKOMUTENSIMU, U,
KaK UX eLLé Ha3bIBaT, NNaBalLWUMM YEPHLIMU ALLLMKAMU.
Takue HaKonuTenu HawnM CBOE NPUMeHeHe Ha BOEHHbIX
CaMONETax 1 BepToNeéTax MOPCKOro 6asnpoBaHms.

annapatHOM KOMMEKCe 3aMeHUTb HEeCKOSb-
KO MOpanbHO ycTapeBlUVx cuctem. Pabotas B
3TOM HanpasneHuu, cneumanuctsl OAO «M3me-
puTenb» NPOBENM MOLEPHM3ALMIO Cnacaemo-
ro 60pPTOBOro HAKOMUTENS C BO3MOKHOCTBIO CO-
XPaHeHWA 3aperncTpupoBaHHo MHdopMaLmm
NPV aBMaLMOHHOM NPOUCLLECTBUM, KaK Ha CyLLe,
TaK 1 Ha Mope.

Hosoe u3genve BAHT-32KCM no3sonset pe-
TUCTPUPOBATb NapameTpuyeckylo  MHdopma-
LMo B TeyeHne 48 4acoB Monérta v 3BYKOBYIO
uHbopmaumio B TeyeHne 10 yvacoB nonéra
no 4 KaHanam npw nonHom coorsetcteum OCT
1010 80-95.

B Hactosuwee Bpema Ha OAO «Kamos» non-
HbIM XOfIOM MAyT paboTbl No nepeobopynoa-
HUIO MOJEPHU3MPOBAHHOMO BepTonéTa Kopa-
6enbHoro 6asuposaHus Ka-27M HakonuTenem
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BAHT-32KCM B coctaBe 60pTOBOrO YCTPOIiCTBA
peructpaumm «Kogep-K».

B 6nmKanieii nepcrnekTviBe — BbIMOHEHWE
OMbITHO-KOHCTPYKTOPCKOW PaboThbl MO BBEAEHMIO
HakonwuTens BAHT-32KCM B coctaB 6opToBOid
CUCTEMbI KOHTPOAA M perncrpaumm «3KkpaH-30-
52» s BepTonéta Ka-52K, KoTopblii pa3paba-
ThiBaeT OAO «Kamos» ans nany6Horo 6asupo-
BaHUs Ha Kopabnax Tvna «Muctpanb».
3HauuTeNbHbIN 06BEM OMbITHLIX paboT npose-
AEH cneuyanncTamm npeanpuATAA NO CO3[aHMI0
6opToBOro ycrpoiictBa peructpauun KAPT-P
[N BbICOKOMAHEBPEHHbIX NeTaTeslbHbIX anna-
paTtoB MHOrOL,eNeBoro NpUMeHeHuA no 3aja-

Huto OKB «Cyxorox». B coctaB gaHHoOro nsaenus
BXOAAT ABa HaKonuTens: 3aluiéHHbin 3bH-4
un cnacaembln CbH-3. Takoe annapatHoe peLue-
HWe NO3BONSET, BO-NEPBbIX, Pa3HECTU UHDOp-
MaLMI0 B CaMble «KUBYYME» YACTU IETATENBHOMO
annapara, a BO-BTOPbIX — 40OUTLCA OMTUMAIIb-
HOTO COYETaHUs MaccorabapuTHbIX XapaKTepu-
CTUK YCTPOWCTBA B LIE/IOM.

B cocra Hakonutens CBH-3 BxoauT yHUKanb-
HOEe YCTPOWCTBO OTAENEHWs, KOTOpoe pa3me-
Laetcs noa o6LIMBKOM NeTaTebHOro annapara
M Npu 3atonneHun obecreynBaeT BCKPbITUE
aBapUWIHOTO NtOKa 1 BbITa/IKMBaHWE OTAeNsemo-
ro MOZY/IAl HA BOJHYIO MOBEPXHOCTb.

3awniEHHbIN
cnacaembli
60opTOBOM HaKoNUTENb
BAHT-32KCM
Crash-survivable
memory unit
Bant-32KSM

AEROSPACE INDUSTRY

K comanenuio, 31a pabora He 6bina 3aBseplue-
Ha MO MpUYMHe OTCYTCTBUA (HUHAHCMPOBAHWA
npoekta CY-27 KYB. OpgHaKko MOBbIWAKLLMN-
€l BO BCEM MUPe MHTEPEC K MOPCKOMN aBMauy-
OHHOW TEXHVKe BCENAET yBePEHHOCTb B BOCTPe-
6oBaHHOCTM w3genua KAPM-P B 6avxainieit
nepcneKTvBe. B HACTOALLMA MOMEHT AaHHOE 13-
[Jie/ine B BapuaHTe UCMOSHEHMUA C 3aLLMLLEHHBIM
6opToBbiM Hakonutenem 3BH-4 npumeHsietcs
Ha camonérax Cy-35 n T-50.

OueBuaHoO, YTo HOBble paspabotkn OAO «Ms3-
MepuTENb» MOTYT BbITb MPUMEHEHbI Ha MHOMUX
neTateNibHbIX annaparax, B TOM 4Yucne 1 3a py-
Geom.

FLOATING “BLACK BOXES”
FOR SEA-BASED MILITARY PLANES AND HELICOPTERS

The recent fatal flight accidents have once again prov-
en a necessity of furnishing the air liners with the air-
borne recoverable memory units or the floating black
boxes, as they are also referred to. Such memory units
have become applicable in the sea-based military planes
and helicopters. The distinction of the recoverable mem-
ory units consists in a capability of getting detached
from an aircraft in case of emergency and specifying the
exact coordinates of its peculiar location by means of a
radio marker beacon while staying on the water surface.
A presence of the recoverable memory unit helps the
search-and-rescue divisions promptly locate the place
of fatal flight accident, take timely measures for rescu-
ing the crew, and carry out an impersonal investigation
of the accident later.

Smolensk-based Izmeritel JSC included into a structure
of the Russian Technologies State Corporation, boasts
rich experience in building instruments of such a class.
One of such instruments is a memory unit.

The memory unit Bant-32KS belonging fo an emergen-
cy recording system “Tester U3 Ser. 3KS", has been
used in the helicopters of Kamov JSC. It is installed in
the tail boom of an object and ensures a positive float-
ability in the aquatic environment for 30 days after
being detached. The radio beacon marking is effected
on frequencies of 121.5/406 MHz, which makes it pos-
sible to detect it at the distance of 20 km from water-
borne vehicles and at the distance of 75 km from an air-
borne aircraft.

b g

HMEMEFPHMTEAL

A decade-long operation of this article in our country
and abroad has proven its reliability and hundred per-
cent survivability of the recorded information.
However, the sands are running out. The standard-
ized requirements regarding the airborne equipment
survivability become higher, the equipment functions
expand as compared with a reduction of the mass-
dimensional characteristics. In this case a priority is
given fo the new equipment capable of replacing sev-
eral off-market systems with an integral hardware
system. The experts of Izmeritel JSC kept working in
this direction fo perform an upgrading of the crash-
survivable memory unit featuring a capability of sav-
ing the recorded data in case of flight accident both
on the ground and at sea.

A new article Bant-32KSM allows for recording the
parametric data for 48 flight hours and recording the
audio information for 10 flight hours through 4 chan-
nels ensuring full compliance with OCT 1010 80-95.
Presently, the work is in full swing at Kamov JSC aimed
at the re-equipment of the shipborne modernized heli-
copter Ka-27M with the memory unit Bant-32KSM as
part of the airborne recording device “Coder-K”.

In the nearest future the development activity will
be carried out for integrating the memory unit Bant-
32KSM into the airborne monitoring and recording
system “Ekran-30-52" for Ka-52K helicopter being
developed by Kamov JSC for decking on the ships of
“Mistral” type.

OAO «U3mMeputenb»
214020, CmoneHck, yn. babywkuxa, . 5
Ten.:+7 (4812) 31-30-88, ®akc: +7 (4812) 62-11-99

E-mail: izmerit@smoltelecom.ru
http://www.izmeritel-smolensk.ru
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A considerable scope of the experimental work has
been conducted by the factory’s experts with the
aim of building the airborne recorder KARP-R for
the highly-maneuverable multipurpose aircraft by
an order of Sukhoi Design Bureau. This article incor-
porates two memory units: crash-survivable ZBN-4
and recoverable SBN-3. Such a hardware solution al-
lows, first of all, distributing data fo the most “surviv-
able” portions of the aircraft, and, secondly, optimal-
ly combining the mass-dimensional characteristics
of the device as a whole.

The memory unit SBN-3 comprises a unique detach-
ment device, which is located under the aircraft skin,
and in case of drowning it ensures opening the emer-
gency hatch and pushing a detachable module to the
water surface.

Unfortunately, this work has not been finished for
the reason of Su-27 KUB project budgeting deficien-
cy. However, the growing worldwide interest fo the
maritime and aviation equipment fuels confidence
in KARP-R article being in demand in the nearest fu-
ture. Recently this article is used in the fixed-wing
aircraft Su-35 and T-50 in a hardware version fea-
turing the crash-survivable airborne memory unit
ZBN-4.

Apparently, the new developments of Izmeritel JSC
can be used in many aircrafts including foreign ap-
plications.

Izmeritel JSC

5, Babushkina Str., 214020 Smolensk

Tel.: +7 (4812) 31-30-88, Fax: +7 (4812) 62-11-99
E-mail: izmerit@smoltelecom.ru
http://www.izmeritel-smolensk.ru
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L QOPEKTUBHAA MPEAMNOJNIETHAA NMOATOTOBKA —
BE3OIMNACHbI N KOM®OPTHbBIV MNMOJIET

AGPOIJ,POMHbII/I KOHOMUMOHEP AK 1,0-30-1-1 = AK 1.0- 30 1-1 GROUND AIR CONDITIONING UNIT
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MoTtpebnsaemasn
Temnepartypa Ha Bbixoge, °C/ | MowWHOCTL, KBT/
szt i Outlet temperature, °C Power
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AK 1,6-20-1-1 ,7-1, Ao 200/up to 200
10£3; 15£3; 2013;
50+3; 8013

Ao 150/up to 150
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St. Petersburg, 196084, Russia
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PASMELWEHWNA TO3

asmeuieHne PocobopoHnocTaBkoi rocobopoHsakasa (F03)

2012 ropa npaktuyeckmn 3aBeplueHo. Mo coctoaHuto Ha 1 aB-
rycta 2012 roga Ana Hyxg MuHo6opoHbl Poccun, MYC Poccuu,
®CB Poccuun, ®CUH Poccumn n ®CKH Poccum AreHTcTBOM npose-
AeHbl TOpri Ha cymmy 71 166,1 miH py6., 3aKnioueHbl 594 KOHTpaK-
Ta Ha cymmy 61897,6 miH py6. Mo o6bémy 3toro roga 96% cocra-
BUNa HomeHKnatypa MuHo6opoHbl Poccun. KoHomus cocTaBuna
616,8 M/H py6.
Pa3smelleHne rocyaapCTBEHHOr0 3aKasa B 3TOM rofly CTano HOBbIM
3TanoM MeXBeAOMCTBEHHOro B3aumogenctems. OnbiT 2011 roga
nossonun 6onee 3pheKTUBHO OpraHN30BaTb COBMECTHYO paboTy
npu pasmewiednn F03 2012 roga Ha OCHOBe CNOXWMBLIEroca an-
roputma, B nepByto oyepeab 6narogaps CornacoBaHMio 0CHOBHbIX
noAX0A0B K 0(hOPMAEHMIO U KOMNNEKTHOCTY 3aABOK.
CBoeBpemeHHOe nnaHvpoBaHue u pasmeuieHne 03 Hanpsamylo
3aBUCUT OT CNaXEHHbIX U YETKO pernameHTMPOBaHHbIX COBMECT-
HbIX AencTBnii PocobopoHnoctasku n ®OUB — 3akazumkos no r03.
B Hactoswee Bpema B FocyaapctBeHHon [lyme P® Haxopatca Ha
paccmoTpeHuu Ba 3akoHonpoekta — «O defepanbHON KOHTPAKT-
HoW cucteme» U «O rocyiapcTBEHHOM 060POHHOM 3aKa3e», B CO-
OTBETCTBUM C NOTMKON KOTOPbIX 3Tan NiaHWPOBaHWUA LOMKEH CTaTb
onpegenawnm ana dhopmmnpoBaHna 3PHEKTVBHON 3aKynoYHOM
cTpateruu noTpebHocTen roczakasunko. CobeceHVK HaLLEero xyp-
Hana — pykoBoautens PocobopoHnoctaBkn Hapempa CuHUKOBA.

Hapexpa BaneHTUHOBHA, KAKOBbl 0COGEHHOCTM NJIAHUPO-
BaHua pa3meuwieHua N03-2012 no HoMmeHKnaTtype MuHum-
cTepcTBa 060poHblI P®?

B cootBeTcTBUM C BpemeHHbIM pernameHTom B3aumogenctemsa Mu-
HucTepcTea 060poHbl PO 1 PocobopoHnocTaBku, npu pasmelie-
Hun F03 nnaH-rpaduk — 3T0 NepBbI JOKYMEHT, KOTOPbIA Ha Ha-
YyanbHOM 3Tane onpejenser npouecc NPeAcToALLero pasmeLieHus
1 OCHOBHbIE MapameTpbl 3aKynKu.

B 2012 roay paborta Benacbh B TeCHOM KOHTAKTE C 3aKa3blBaoLWUMM
opraHamu. YTBepXAEHHbIA rpaduk 6bin cocTaBneH ¢ yyétom Hes-
YCNOBHOTO cobniofieHNs nopsaKa NpoBeAeHUs NPoLeayp C Lenbko
MX 3aBepLIEHNA N 3aKN0YEHNA TOCKOHTPAKTOB B YCTAHOBNEHHbIN
nocraHosneHvem lpaButensctea PP cpok.

HoBbim 3Tanom B paboTe ¢ nnaHamu-rpacdukamy ctan COBMeCT-
HbI nNpuka3 MuHaKoHompaseuTua PP n depepanbHoro KasHa-
yencTea, KOTopbln BCTynua B cuny B mapte 2012 roga. [aHHbin
npukas onpeaenun Gopmy nnaHa-rpaduKa v pernameHTMpoBsan
nopsAoK ero pasmelleHuns Ha odbuumnanbHom cante B 2012 rogy
B Cpok Ao 1 anpens. B pe3ynbtate Poco6opoHnocTaBKoOM Npu yya-
CTMM 3aKa34MKOB B KpaTyaiilune cpoku bbina nposeseHa fopabor-
Ka yTBePXAEHHOro nnaHa-rpadumKa c Lenblo NpuBeAeHUa ero B Co-
OTBETCTBME C YKa3aHHbIM NMpUKa3oMm. HeobXoAMMO OTMETUTb, YTO
Tenepb JaHHbIA AOKYMEHT COAEPXKMUT AONONHUTENbHYIO MHbOPMa-
uuio, NepeAaBaTb KOTOPYK 3aKa3uMKam Heob6XoAMMO OfLHOBpe-
MEHHO C HOMEHKNATYPOM, a UMEHHO: KOAbl BloKeTHOM Knaccudu-
Kaluuu, MMHUManbHO HeobxoauMble TpeboBaHWs, NpeAbABAAEeMble
K NpeameTy 3aKynku, U ycnoBua GrHaHCOBOro obecneyeHms uc-
NONHEHUs KOHTpaKTa (BKIoYas pasmMep aBaHca).

STRATEGY

POCOBOPOHMOCTABKA — JODEKTMBHASA
YACTb EAAMHOM CUCTEMbI KOOPANHAT

YBenuyenune o6bEmos MN03-2013 TpebyeT oT AreHTCTBa YiKe CErogHs
aKTMBM3MpOBaTb PaboTy cO BCEMM roc3aka3umKkamm no nepejade nna-
HMPYEMOW HOMEHKNATYpPbl BOOPYXEHUA, BOEHHOW, CneLnanbHom Tex-
HUKU 1 MaTepuanbHbIx cpeacts. [laHHas paboTa npussaHa obecnednTs
Poco6opoHnocTaBky aktyanbHoi MHGopMaLMein 0 XxapaKTepucTuKkax
BbIMyCKaemoW NPOAYyKLMW, NPON3BOACTBEHHOM LIMIKNE U LieHax.

Bcé 370, ¢ yyetom onbita 2012 roga v npeaBapuUTeNibHOro aHanu3a
nepeAaBaeMori HOMEHKNATypbl, NO3BONUT BEAOMCTBY JOCTUYb MAKCU-
MasibHON ONepaTUBHOCTU 1 NIAHOMEPHOCTY Npu pasmelleHnn MO3.

Bo3MoxxeH nu nepeHoc CpOKOB pa3MelieHUA B YCJIOBUAX
ueHTpanusauum ro3?

CpoKu ANA BbINOMHEHUA OTAENbHbIX NPOLEAYP M 3TanoB pasmelle-
Hua F03 yctaHoBneHbl 3aKoHOM N 94-03 u pyrumu 3akoHoaaTeNb-
HbIMK @akTamu 0 03, 1 OHM CTPOTO BbIMOMHAKTCA.

B 10 e Bpems nogaya #anobbl no Nio6oMy 0CHOBaHUIO NOTEHUUANb-
HbIM Y4aCTHMKOM TOProB MPWBOAMT K mepeHocy Aatbl Topros. Ha-
npumep, K NepeHocy CPOKOB Npu pasmeluennn FO3 moryT npueecTu
TexHUYecKne oWmnbKu B TpeboBaHMAX K NpeameTy 3aKynku. Mol go-
61BaeMcs Nosly4eHns HeOOXOAUMBIX YTOUHEHW U BHECEHWA UCNPaB-
NeHWit ewé Ha atane pa3paboTKM JOKYMeHTaL MUK, YTO NO3BONSET UC-
KNI0YNUTb NoAauy anob.

YcTaHoBneHne TpeboBaHWs K NpeAMeTy — NpeporatBa 3aKasuuKa.
Ho AreHTCTBO OCyLLeCTBAAET HE NPOCTO POPManbHbIN NepeHoC ycio-
BUI 3a5BOK B JOKyMeHTau M0, 3agada Poco6opoHNOCTaBKM — B X0ae
AManora c 3aka3uynKom JO6UTLCS TOro, YTOObI B JOKYMEHTALUK HE CO-
Lepxanncb HecylecTByOLLUe, HENPaBUbHblE TEXHUYECKUe Tpebo-
BaHUA, YTOObI €€ YCIIOBUA He OrpaHMYMBaN KOHKYPEHLMIO, YTOObI
coAepxkanu noNoXeHUa No CPOKaMm, AalOLLMM BO3MOXHOCTb BbIMON-
HUTb FOCKOHTPaKT. Halwa 3agaya — onepaTMBHO JOHECTW apryMeHTU-
poBaHHble NPEANOKEHUs N0 KOPPEKTUPOBKE 1 NOYy4UTb 060CHOBaAH-
HbI 1 TaKOW e onepaTuBHbIiA 0TBeT. B 70% cnydyaes Tpebosanach
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COBMeCTHas AopaboTka MOCTYNMBLUMX 3as-
BOK, M Takas pabora Obina nposegeHa B
OueHb CaTble CPoKW. Xouy nobnaroaapuTb
HaWWX Konner — roc3axkasumkos: MuHo6o-
poHbl, MYC, ®CKH, ®CB n ®CUH Poccuu 3a
OMepaTvBHYIO 1 YETKYIO COBMECTHYI0 paboTy.

B cocrtaBe 3aABKM, copepKaluen Tpe-
6oBaHMe K npeaMeTy 3aKynKu, 3aka-
3bIBAlOLUIA OPraH TaKxe AOJIKEeH npe-
[OCTaBUTb M TeXHUYECcKue 3apaHua?
Hackonbko yperynupoBaH AaHHbIN BO-
npoc B MJlaHe KayecTBa cojepiallei-
cA uidopmauun?

Haubonee TpyLoEMKMMM NpU OCylLecTBe-
HUM B3aUMOAENCTBMA C 3aKa3uymKammu Obinu
BOMPOCHI MO YTOYHEHUID TEXHUYECKMX 3aa-
HWIn. Kpome MHOTOYMCNEHHOCTM, 3TN BOMPO-
Cbl ewWwé n KpaiHe pasHoobpasHbl, TpebyioT
HewabnoHHOro noaxoaa.

TaK, OTCyTCTBME B TEXHWYECKOM 3ajaHuu
yKasaHus Ha HeobXoauMMyl0 KOMMAeKTa-
LMI0 MNN BapWaHT MCMONHEHMA 3aKynaemo-
ro u3fenvs co3naér onpeaeneHHble PUCKK
MOCTaBKM HemnoaxofAllero usgenus nméo
6onee [eWEBOro MO 3aBblEHHON LeHe.
Ecnu BapmaHT KOMNAEKTaLun He yKasblBaeT-
CA HY B TEXHMYECKOM 3alaHnu, HU B 3asiBKe,
TOraa CTaHOBUTCA HEMOHATHO, YTO 3aKynaeT-
CA M MO KaKoW LeHe.

BKntoyeHve B [LOKYMEHTaLMIO O Toprax He-
CYLLeCTBYIOLLMX XapaKTEPUCTUK 3aKynaemon
NPOAYKLUMN BEAET NNOO K HECOCTOABLIMMCS
TOpram B CBAi3¥ C OTCYTCTBMEM Y4aCTHUKOB,
MBO K yKa3aHWIo yyacTHUKAMM TOProB. B 3a-
AIBKE HE[LOCTOBEPHbIX CBEIEHWIA, YTO BEAET K
MX OTK/OHEHUIO U, B pe3y/bTaTte, K HeCOoCTo-
ABWMMCA Topram. [l03TOMy KOppeKTHOCTU
yCTaHaBMBaeMbIX 3aKa34MKOM TpeboBaHMil
AreHTCTBO yAeNseT NoBbllWEHHOE BHUMaHMe.
[INs Hac NPUOPUTETHLIM ABSETCA NCNONL30-
BaHWe TexHudeckux ycnosuii (TY), KoTopble
coAepar TMNOBON COCTaB CBeAeHuid o TTX
n3genus, rapaHTuax Npou3BOAUTENs, YCNo-
BWAX IKCMyaTaLmm u gpyrue ceegeHus. Mpu-
MmeHeHue TY yno6HO U 3aKa3uuKy, U yyacT-
HWKaM TOProB, M AYKLMOHHBIM KOMMUCCUAM,
obecneynBaeT 3aKynKy 06pa3L,0B TOYHO B CO-
OTBETCTBUM C NOTPeBHOCTAMM 3aKa3uunKa.
Micnonb3yemble npu pasmewieHun 03 Tex-
HUYECKME YCNOBUS AOMKHbI BbiTb aKTyasb-
HbIMUW, AOCTYMHLIMU, AOMKHbI COOTBETCTBO-
Batb [OCTam, npuHagnexatb Poccuinckon
depepauun.

MnaHupyeTca M B panbHenweM ypery-
JiIupoBaTb BOMPOC OTCYTCTBUA €AUHOW
MHdopMaLnoHHOM 6a3bl?

[la, Ha yposHe [lpaButensctBa P®, KoTo-
pomy B 2012 rogy Ykasom [lpe3ugeHta ot
07.05.2012 r. N2 603 nopydeHo npopabo-
TaTb BOMPOC CO3AaHWsA eAWHON WHpopMa-

LIMOHHOW 6a3bl Pe3ynbTaToB UHTENNEKTYa b
HON [eATeNbHOCTM W KOHCTPYKTOPCKOM
AOKYMEHTaUMM Ha NpOAYKUMIO BOEHHO-
ro Ha3HaYyeHWs, OfHOW W3 COCTaBHbIX Ya-
cTein Kotopou asnstoTca TY. VicnonHutenamum
onpegenexbl MuHo6opoHbl P 1 PocnateHr.
Pa6oTa no yHMdMKaLMM yKa3aHHbIX JaHHbIX
KpaiiHe BayHa ANA UCKIIYEHUA CUCTEMHbIX
ownboK npu pasmelteHnn FO3.

Ypanocb nu BepoMcTBY BbipaboTaTb
aNropuTM CHUXEHUA KOoNU4YecTBa He-
TOYHOCTEN B AOKYyMeHTauuu o Toprax?
J71a paborta BeAETCS COBMECTHO C roc3aKas-
4MKamu No ABYM K/l0YeBbIM HanpaBieHNAM.
C 04HOW CTOPOHbI, C LeNbl MCKIYEHUS
HecylecTByloWmMx TpeboBaHUl K npeame-
Ty 3aKynKU M obecneyeHus KOHKYpeHLUM
aKTUBHO WCMONb3yeTcA peecTp NpeaMeToB
cHabxeHus, hopmMMpyemblii Ha OCHOBE WH-
dbopmaummn noTeHUManbHbIX UCNONHUTENE
I03. Wcnonb3ytoTca nonyyaemsle ot Poco-
O0pOH3aKasa peecTpbl: ANLEH3MNIA, FOCKOH-
TPaKTOB, €AMHCTBEHHbIX MOCTaBLMKOB, a
TaKXe AaHHble U MHbOPMaLUA M3 MHOFO-
YMCIEHHBIX OTKPbITbIX UCTOYHUKOB.

C apyroii cTopoHbl, Poco60poHNOCTaBKOM
OpraHn3oBaHoO «MaccoBoe» B3aWMoAel-
ctBue ¢ npeanpuatuamu OMK. Ero pesynb-
Tatom cTano ¢GhopmMupoBaHne WHdopma-
UMOHHOM 6a3bl TTX, NpPOM3BOACTBEHHbIX
LIMK/IOB, LieH B OTHowWeHnKn 6onee 8000 06-
pasuos ot 6onee 700 npeanpuATH.

B vactu ¢dopmupoBaHusa obGocHoBa-
HWUIA Ha4YaNbHOW MAaKCUMabHOW L,eHbl
KoHTpakTa (HMUK) - cywecTByioT an
BO3MOXHOCTU €€ KOPPEKTUPOBKU?
Ewe pa3 oTmeuy, 4To ycTaHoBNEHUe TpeboBa-
HWIA K NpeameTy, B TOM Yncie onpeaenexHume
HMLK,- cchepa oTBeTCTBEHHOCTM 3aKa3yu-
KoB. OHako PocobopoHnocTaBKa npoBoanT
MOHWUTOPUWHI YPOBHA NPUMEHAEMbIX 3aKas-
YMKOM LieH. [py BO3MOXKHOM 3aBblLleHuH (3a-
HUXEHWUM) MpeanaraloTcs KOppeKTUPOBKY.
B yactu cepuiiHbix o6pa3yos BBT (Boopy-
EHUS W BOEHHON TexHWKu) [paButens-
CTBOM BHECEHbl W3MeHeHMA B npasBuna
dopmuposanna HMLK. 3To o3Hayaer go-
MONHUTENbHbLIA aHanN3 WUCMOb3yeMblX UC-
TOYHWKOB MHMbOPMaLMK 0 LeHax U cobnto-
AeHune obs3aTenbHOW MocnefoBaTeNbHOCTU
UX NpUMeHeHWsA. B To e Bpemsa npakTtu-
Ka KOHTPONUPYOLWMX 1 CyaebHbIX OpraHoB
CMeLLaeTcs B CTOPOHY yxecToueHus Tpebo-
BaHuii K o6ocHoBaHuio HMLUK, nostomy He-
obxofuma coBmecTHas AopaboTka TMMOBOW
dhopMmbl 060cHOBaHMSA. Bnarogaps coBmecT-
HbIM YCUIMAM BELOMCTB Ha (MHANbHOM
3Tane pasmewienna 03-2012 Bcé uauwe
obocHoBaHua HMUK He TpeboBanu Kop-
PEKTUPOBKMU.

STRATEGY

HMLK - «kameHb pa3popa» roc3akas-
4YMKOB M NpOMbIUIeHHOCTU. B 4ém ewé
NPUYNUHbI HECOCTOABLIUXCA TOpros?
OcHOBHasA NpuyYMHa 0TKasa npeanpuATUA oT
yyacTuA B TOprax — 3aHUKeHHas, No MHEHUIO
npeanpuatnin, HMUK. [ina pbiHka HecoBep-
WEHHON KOHKYpPeHUuu u, Tem bonee, efmnH-
CTBEHHOTO UCNOMHUTENS 3TO KPWUTUYHO, TaK
KaK 3aKyMnKa MOXET He COCTOATbCS BoobLLe.
MouTn BCcerpa HW3Kas LieHa CBA3aHa C npe-
[OCTaBNIEHNEM  HeKayeCTBEHHbIX  KaslbKy-
NAUMOHHBIX maTtepuanoB. C OAHON CTOpO-
Hbl, 3TO 30Ha OTBETCTBEHHOCTU MOCTaBLLYMKA.
C apyroit cTopoHbl, 3T0 TpebyeT oT 3aKasuu-
Ka NPUHATUA JENCTBEHHbIX Mep Mo nonyye-
HUWIO NMOJTHbIX N KAYECTBEHHbIX KaNbKyNALMOH-
HbIX MaTepranos.

MimetoTcsi TaKiKe c/yyam HeCOCTOABLUUXCS
TOProB Mo M3aenuam ¢ QaKTUYeCKUM eaunH-
CTBEHHbIM MCMONHUTENEM, HE BKIIOYEHHbBIM
B peecTp eAMHCTBEHHbIX NOCTaBLiMKOB Poc-
obopoH3aKasza. EguHCcTBEHHblE NOCTABLMKM
He BbIWN Ha Toprn B 19 cnyyasx, 65% roc-
KOHTPAKTOB 3aK/loYeHbl MO  pe3ynbTaTam
TOProB C OAHMM Yy4YacTHMKOM. BcTaér Bo-
Npoc 0 HEeOOXOAMMOCTU BKIIOYEHUS TaKMX
NpeanpuATAA B peecTp eAWHCTBEHHbLIX Mo-
CTaBLMKOB poccuiickmux BBT, yto nossonut
UCKNOYUTB 3Ty Npobnemy.

TaKkke oTMedy, YTO CyulecTyer Heobxoau-
MOCTb yperynmpoBaHusa Bonpoca ycTaHoBe-
HUA TpeOOBAHWIA K yYaCTHUKAM pasmeLleHus
3aKa3a. 3aBblllieHHble NNL,eH3UOHHbIe Tpebo-
BaHMA OrPAHNYMBAOT KOHKYPEHLMIO U MOTYT
CTaTb MPUYMHON HECOCTOSIBLUMXCSA TOPrOB.
Xo4y NofYEpKHYTb, YTO BCE He YCTPAHEH-
Hble HapyLIEeHWs 3aKOHOAATeNbCTBA, OWMG-
KW, HecyliecTByiolMe, 3aBbllUeHHble Tpe-
6oBaHus, nomasluiMe B AOKYMEHTAUMI0 o
Toprax,— 370 PUCK anob, OTMeHbI TOProB,
AAMUHUCTPATUBHBIX CaHKLWUA, CpbiBa CPO-
KoB pa3melleHna N03. VI ToNbKO cOBMeCTHbIe
C 3aKa34YMKOM CKOOPAMHMPOBAHHbIE U CBOE-
BpPEMeHHble AeNCcTBMA MO3BOAAT Gopmupo-
BaTb KauyecTBeHHble TpeGoBaHMA K npeame-
Ty 3aKynKu.

Bcé 310 siBnsieTcs 6e3yCNoBHBIM OCHOBAHMEM
NS noBblweHns 3P EeKTMBHOCTU COBMECT-
HOW C 3aKa34nKamu paborbl.

Pewatowmnit 3tan pasmeweHna 3aka-
30B - 3aK/Il04eHne KoHTpakToB. KakoB
pe3ynbtaTt 3ToM paboTbl B 2012 roay?
lMpoucxoauT N cpbiB CPOKOB HA 3TOM
stane?

Mo HomeHknatype MuHo6opoHbl PO no co-
ctoaHuio Ha 1 aerycta 2012 r. 3aKiode-
HO 360 KOHTPAKTOB, B TOM 4YMC/le C TaKUMu
KPYNHbIMK NpeanpuAaTUAMK, Kak Cypoctpoun-
TenbHbIn 3aBoj «CeBepHasi Bepdb», 3A0
«HoBOCMBUPCKMIA NaTPOHHbIA 3aBoa», MO
«Jnektponpubop», 61-ii BpoHEeTaHKOBbIN
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PEMOHTHbIN 3aBoA. 1o cornacoBaHuio ABYX
BEOMCTB, B IMYHOM KaBMHETE HA INEKTPOH-
HoVi ToproBoii nnouwaarke «Co6bepbaHK-ACT»
naopabatbiBaetcs QyHKUMOHAN MO BbIFPy3Ke
rOCYAapCTBEHHbIX KOHTPAKTOB, 3aKNOYEH-
HbIX MO pe3ynbTatam OTKPbITbIX ayKLMOHOB,—
13 nuyHoro kabuHera PocoGopoHnocTas-
KU HeNnoCpeACTBEHHO B JMYHbIA KabuHeT
MuHo6opoHbI PO.

Mo HomeHknatype apyrux POVB — rocypap-
CTBEHHbIX 3aKa34MKOB 3aKNoYeHbl 234 KOH-
TpakKTa.

AHanun3 pe3ynbTaTtoB 3aK/IKYEHUA KOHTPaK-
TOB NOKas3blBaeT, YTO OCHOBHasA 4YacTb yBe-
NINYEHUA CPOKOB 3aK/OYEHNA KOHTPAKTOB
Bbl3BaHa [JEeWUCTBMAMM CaMWUX YYaCTHUKOB
pasmetieHns 3aKka3oB. Co cTopoHbl Pocobo-
POHNOCTABKN HapylleHNAa He [OnyCKatTcA.
Bce rocKoHTpaKTbl NOAMMCHIBAKOTCA B CPOK.

KakoBbl npuu4uHbl pasHornacuii npu
NoANMCaHUN rOCKOHTPaKToB?
OCHOBHOWM NpUYNHOW ABNAETCA NpepocTaBs-
NIeHVe y4yacTHUKaMu obecneyeHunin cnonHe-
HUA KOHTPAKTOB, HE COOTBETCTBYIOLMX Tpe-
6oBaHUAM 3aKoHoaaTesnbcTBa. Tak, bonee
60% 6GaHKOBCKMX rapaHTui, MoCTynMUBLIMX
B PocobopoHnocTaBky B 2012 roay, He co-
OTBETCTBOBaNM TpebOBaHMAM 3aKOHAa, a B
7% cnyyaes Bblgaya rapaHtuu 6aHKOM BO-
o6uie He Bbina NoaTBEPHAEHA.

bonee yem B 60% cnyyaeB yCTaHOBEHO
HeCOOTBETCTBME NopyyuTeneil TpeboBaHu-
AM 3aKOHa. Y4yacTHUKamMu NpepcTaBasnnch
AOKYMEHTbI O HaNM4yuK y nopy4yutenemn co-
OTBETCTBYIOLMX YPOBHA NPUObINM, OCHOB-
HbIX CPEeACTB M KanwuTana. B peictutens-
HOCTM OKa3blBaNoCb, YTO 3TU [OKYMEHThI
cthanbcndumumpoBaHbl, a npeanpuATUA-
nopyuutenu ABNAKTCA «HUPMamMu-OLHO-
AHEBKaMU», CAAIOWUMU «HYNEBYIO» OTYET-
HOCTb.

CnepyeT OTMETUTb, YTO BCTYNMBLUMM B CUAY
23 untona 2012 r. degepanbHbIM 3aKOHOM
N2 122-®3 «O BHeCceHMU U3MmeHeHu B Pe-
fepanbHbln 3aKoH ,,O pa3melyeHnn 3aka-
30B Ha MOCTaBKM TOBapOB, BbIMOJHEHME
paboT, oKazaHue ycayr ans rocynapcrBeH-
HbIX M MYHUUMNANbHBIX HYXA“» LaHHbI
Bug obecneyeHus WCKNIOYEH 3aKoHOAA-
TeNem M3 NepeyHs BO3MONKHbIX CNoco6oB
obecneyeHnss WCMNONHEHUS KOHTPAKTOB.
3aKoHOAaTeNbCTBO O pasMelleHun 3aKa-
30B He [0MNyCKaeT BO3MOXHOCTW 3akfio-
YEHMA KOHTPAKTOB C HeHagnexawum obe-
cneyeHWem, HO W He npeaycmaTpusaer
npouesyp M CPOKOB COrNacoBaHUA WX
ycnoBuid. B pesynbrtate cnyyam, cBA3aHHble
C NpoLeaypoin HanpaBaeHWsa v cornacoBsa-
HUA pasHornacuit no obecnedyeHusm, Bne-
KyT 3a o601 yBenuyeHne yCTaHOBNEHHbIX
CPOKOB 3aK/IDYEHUSA KOHTPAKTOB.

MocTtynanu nu ot y4acTHUKOB pa3me-
IWeHUA 3aKa30B XaJobbl Ha pAen-
ctBuA PocoGopoHnocTaBKu?

3a 2012 roa B PocobopoH3aka3s noctynuno
37 wanob yyacTHMKOB pa3melieHUs 3aKa-
30B Ha AeNCTBUA 1 aKkTbl Poco6opoHnocTas-
K. OCHOBHAA 4acTb BO3HUKLWMUX CMOPOB
OKa3sanacb Bbi3BaHa oWuUbKamu 1 HapyLie-
HUAMM, LONYLEHHBIMKU CAMUMM YYaCTHUKA-
MW pa3meLLeHna 3aKa3os.

Mo pe3ynbTatam paccmoTperus PocobopoH-
3aKa3om anob, oTmeuy creayiouiee: u3
obuero KonuyectBa YTBEPWAEHHOW Po-
CoBOpOHNOCTaBKOW [OKYMeHTaLuUn 6Gbino
06xanoBaHo 4yTb 6onblue 3% AOKYMEHTa-
UMK, a B Yactu paboTbl Komuccuin o6xano-
BaHMWI0 NOABEPrca N1b 1% NpoTOKONOB KO-
muccuit. Nipu 3Tom M3 obLyero KonuyecTsa
MOCTYNMBLUMX ¥anob 4acTMyHo 060CHOBAH-
HOW NpU3HaHa TObKO OfiHa Xanoba.
HecmoTps Ha To 4T0 Poco6opoH3aKa3om
npyM paccMOTPEHUM [aHHbIX Kanob noa-
TBepxaeHa nosuuns PocobopoHnocTaBKy,
OHW CTAHOBMAUCH NMPUYMHOW MPUOCTAHOB-
NeHna TOproB W, Kak cneacTeue, yBennye-
HWA CPOKOB pasmelteHns [03.

Bonee TOro, OWMOKM W HapyweHus, fony-
LeHHble yYaCTHUKamu, NpuUBenu K TOoMy,
4yTo M3 O06LWero 4ucna pacCMOTPEHHbIX
B 2012 roay 3aABOK OTKNIOHeHO 16%, He co-
CTOANOCH 56 npoueayp TOpros. 3HaynTeNb-
Hbl€ YCUNNA HAMW HanpaBAATCcA Ha Npodu-
NaKTUKY OWKNBOK 1 HapyLIEeHWUI y4aCTHUKOB,
HEOBXOAMMYI0 pasbACHUTENbHYIO pabory.
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Ha odwuumnansHom caitte PocobopoHmno-
ctaBkn 1 B CMU pasmelyatotca pasbsacHe-
HWA NO NOPSAAKY NOArOTOBKM 3aABOK, CTaTby
c 0630pOM M aHanU3oM TUMUYHBIX OLIU-
60K, BNEKYLLMUX OTKA3 B JOMNYCKE K y4acTuio
B TOprax.

5 miona 2012 r. PocobopoHnocTaBka npose-
Na nepBblil ceMUHAp-obyyeHne ans pyKoBo-
AvTenew n cneuvnanucToB NpeanpuAaTMin — no-
cTaBLMKoB ToBapos no M03. B ero pabore
MPUHANN yyacTve npepcrasuteny 98 npeg-
npuatun ONK. B pamKax AaHHOro npoekta
0603HayeHbl OCHOBHbIE OLWMOKM U HapyLle-
HUA y4aCTHNKOB TOProB, ilaHbl TPaKTUYecKne
peKoMeH[aLMK, KaK UX n3bewartb, npefcTas-
neHbl 06pasupbl HEOOXOAUMBIX [LOKYMEHTOB.
[To MHEHWI0 y4acTHMKOB cemuHapa, npoBe-
A€HME NOAJOOHBIX TEMATUYECKUX Meponpus-
TUI KpaiiHe HeobXxoaMmo, Tak Kak y npep-
npuatuin OMK MHOro BOMpocoB Bbi3biBAET
MMEHHO npaBOBaA CTOPOHA pasmeLlleHUs
r03. Takue cemuHapbl OyayT perynspHbImMu
W, KaK Mbl paccuuTbiBaem, NpuBeayT K COKpa-
LLLEHMIO YMCA OLUMBOK U CBA3AHHBIX C HAMM
HeraTuBHbIX NOCNEACTBUN AR 3aKa34YMKOB.
CeroaHAa MOry C YBEPeHHOCTbIO CKasarTb,
4yTO B BEAOMCTBe BeAETCA aKTWBHasA pa-
6oTa no moarotoBKe K pasmelieHuio 03
2013 roza, no hopmmpoBaHuio 3 eKTms-
HOW 3aKynoyHoi ctparterun. O6beanHMB
HalKn yCUANA € rocyaapcTBEHHbIMU 3aKas-
unkamu, PocoGopoHnocTaBka cTaHeT 3¢-
(DeKTUBHOMN 4aCTbi0 eMHOW CUCTEMbI KOOP-
AuHat pasmeuieHus No3.
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ROSOBORONPOSTAVKA — AN EFFECTIVE PART
OF INTEGRATED SYSTEM OF COORDINATES
FOR PLACING THE STATE DEFENCE ORDER (SDO)

he placement of the State Defence Order (SDO)

for 2012 by the Federal Agency for Weaponry, Mili-
tary and Special Equipment and Material facilities Pro-
curement (Rosoboronpostavka) is practically finished.
As of August 1, 2012 the Agency conducted tenders
amounting to RUR 71, 166.1 min., closed 594 con-
tracts amounting fo RUR 61, 897.6 min. fo meet the
needs of the Ministry of Defence of the Russian Feder-
ation, the Ministry of the Russian Federation for Civil
Defense, Emergencies and Elimination of Consequenc-
es of Natural Disasters, the Federal Security Service
of the Russian Federation, the Federal Service for the
Execution of Sentences of the Russian Federation and
the Federal Drug Control Service Federal Drug Con-
trol Service. 96% by volume was formed this year by
the range of products of the Ministry of Defence of the
Russian Federation. The saving has amounted to RUR
616.8 min.
The placement of the state defence order has become
anew stage of interdepartmental interaction this year.
The experience of 2011 has allowed organizing the
joint action more efficiently when placing the SDO of
2012 on the basis of an established algorithm, first of
all due fo coordination of major approaches to the exe-
cution and comprehensiveness of applications.
The contemporary SDO planning and placing is direct-
ly dependent on the concerted and distinctly sched-
uled joint actions of Rosoboronpostavka and the Fed-
eral bodies of executive power - the Customers with
regard fo SDO. Presently, fwo draft laws are under
consideration in the State Duma of the Russian Feder-
ation: “On Federal Contract System” and “On State De-
fence Order”; pursuant to the logic thereof the stage
of planning shall become a decisive stage for shaping
the efficient procurement strategy for the sake of de-
mands of the governmental customers.
The interlocutor of our magazine is Nadezhda Siniko-
va, Head of Rosoboronpostavka.

Nadezhda Valentinovna, what are the specific
features of planning the placement of SD0-2012
with regard to the range of products of the Min-
istry of Defence of Russia?

According to the Provisional schedule of interaction
between the Ministry of Defence of Russia and Roso-
boronpostavka a roadmap at placing the state defence
order is the first document, which determines at the
initial stage a process of the future placement and the
basic parameters of procurement.

In 2012 the work was conducted in close contact with
the ordering bodies. The approved roadmap has been
compiled taking info account the absolute adherence
fo the order of conducting procedures with the aim of
completing them and closing the governmental con-
tracts within the time limits specified by the Decree of
the Russian Federation Government.

Ajoint order of the Ministry of Economic Development
of the Russian Federation and the Federal Treasury,
which ook effect in March 2012, became a new stage
in handling the roadmaps. This order has determined
the shape of the roadmap and has specified the order
of publishing it on the official site in 2012 before April
1. As a result of it Rosoboronpostavka has performed
reworking of the approved roadmap within the short-
est time possible with the participation of custom-
ers for making it compliant with the foregoing order.
It should be noted that this document comprises now
the additional information, which is to be transferred

to the customers together with the range of products,
namely: budgetary classification codes, the least nec-
essary requirements presenfed fo a subject of pro-
curement, and the conditions of financial support of
contract execution (including amount of advance pay-
ment).

The increased volume of SDO-2013 demands from
the Agency fo promote cooperation with all the gov-
ernmental customers just foday aimed at the trans-
fer of the planned range of armaments, military and
specialized equipment and necessaries. This activity
is to provide Rosoboronpostavka with the relevant in-
formation about characteristics of the manufactured
produce, production cycle and prices.

All these with due account of the experience of 2012
and a preliminary analysis of the transferred range
of products will help the Agency attain the maximum
promptness and conformity to plan when placing
SDO.

Is the time extension possible under conditions
of SDO centralization?

The deadlines for accomplishing certain procedures
and stages of SDO placement have been established
by law N0.94-FZ and other legislative acts on SDO and
they are strictly adhered fo.

At the same tfime filing of a complaint by a potential
participant of the tender on any grounds will bring
about the extension of tender time. The technical mis-
takes in the requirements to a subject of procurement
can, for instance, bring about the fime extension at
SDO placement. We are striving for getting the neces-
sary updates and introducing changes still at the stage
of documentation development, which helps preclude
filing complaints.

Setting requirements to a subject is a customer’s pre-
rogative. Though, the Agency effects not just a formal
transfer of the conditions of applications into docu-
mentation. The goal of Rosoboronpostavka is fo attain
in the course of a dialog with the customer that the
documentation does not comprise the non-existent in-
correct technical requirements, that its conditions do
not constrain the competition, that they comprise pro-
visions regarding dates granting a possibility of fulfill-
ing the governmental contract. Our goal is to promptly
bring the reasoned updating offers to the clients and
get a substantiated and the same prompt feedback. In
70% of cases it turned out necessary to jointly rework
the received applications and such work has been
done within the shortest time possible.

I would like to thank our colleagues, the governmental
customers: the Ministry of Defence of the Russian Fed-
eration; the Ministry of the Russian Federation for Civil
Defense, Emergencies and Elimination of Consequenc-
es of Natural Disasters; the Federal Drug Control Ser-
vice; the Federal Security Service and Federal Service
for the Execution of Sentences of the Russian Federa-
tion for the prompt and accurate joint work.

Should the ordering body present as well a re-
quest for proposal as part of an application,
comprising a requirement to a subject of pro-
curement? How is this issue fixed in the context
of quality of information comprised therein?

The issues related to clarification of the RFP were the
most labour-consuming in effecting inferaction with
the customers. Apart from the numerosity of these is-
sues, they are exceedingly diversified and require an

unconventional approach.

So, the absence of reference to a required configura-
tion or a variant of modification of the item to be pro-
cured in the request for proposal creates definite risks
of delivery of the unsuitable item or a delivery of a
cheaper item at the overestimated price. If the variant
of configuration is not specified either in the RFP, or in
the application, then it appears not clear what is being
procured and at what price.

The incorporation of non-existing characteristics of
the produce being procured into the tender documen-
tation will lead either to an abortive tender due fo ab-
sence of participants, or to indication of doubtful data
in an application by the tender participants, which will
result in the denial thereof and finally - fo an abortive
tender. Therefore, the Agency pays much attention to
the correctness of requirements set up by the custom-
ers.

The use of Specifications (Specs) comprising a typical
set of data about the item’s performance characteris-
tics, manufacturer’s warranties, operating conditions
and other information is a priority to us. The use of
Specs is convenient for a customer, for the tender par-
ticipants, and for the auction committees, since it en-
sures procurement of samples exactly in accordance
with the customer’s demands.

The Specifications used in the course of placing SDO
should be updated, available, corresponding to the
State Standards (FTOCT) and belong fo the Russian
Federation.

Is it supposed to fix a problem of absence of a
common informational background in future?
Sure, it is supposed to be done at the level of the Gov-
ernment of the Russian Federation. The Government
was assigned in 2012 by the Presidential Decree No.
603 dated 07.05.2012 to study a problem of establish-
ing a common informational base of the results of in-
tellectual activity and design documentation for the
military-purpose produce with the Specs being one
of its components. The Ministry of Defence of Russia
and the Russian Agency for Patents and Trademarks
have been appointed to be the executing agencies. The
work aimed at the unification of the specified data is
extremely important for precluding the system errors
at placing SDO.

Has the Agency succeeded in elaborating any
algorithm of decreasing a number of inaccura-
cies in documentation on tender?

This work is being conducted together with the gov-
ernmental customers in two key directions.

On the one side, a register of supply subjects shaped
on the basis of information from the potential contrac-
tors of SDO is actively used with the aim of precluding
the non-existing requirements to a subject of procure-
ment and ensuring competition. The registers received
from the Federal Service for Defence Confracts (Roso-
boronzakaz) are used: licenses, state contracts, sole
suppliers as well as data and information from the mul-
tiple open sources.

On the other side, Rosoboronpostavka has organized a
“mass” interaction with the defense industry complex
enterprises. Theinteraction hasresultedin establishing
the informational base of performance character-
istics, production cycles, and prices with respect to
more than 8,000 samples from more than 700 enter-
prises.
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In the context of shaping rationale for the initial
maximum contract price (IMCP) - is there any
chance of revising it?

I would like to emphasize once again that setting re-
quirements to a subject including IMCP definition,
is the sphere of customers’ responsibility. However,
Rosoboronpostavka carries out monitoring of the level
of prices used by a customer. In case of possible over-
estimation (underestimation) the revisions are pro-
posed.

Concerning the samples of series AME (armaments
and military equipment) the Government has intro-
duced amendments info rules for shaping IMCP. It im-
plies an additional analysis of the used information
sources about prices and compliance with a mandato-
ry sequence of using them. At the same time a practice
of the administrative and law enforcement agencies is
shifting fowards stiffening demands fo the substantia-
tion of IMCP, therefore, it is necessary to have the joint
reworking of a typical form of substantiation. Owing to
the joint efforts of agencies at the final stage of SDO-
2012 placement, the IMCP substantiations more fre-
quently did not require revising.

IMCP is a “bone of contention” of the govern-
mental customers and the industry. What are the
other reasons of the abortive tenders?

The main reason of enterprises’ denial from participa-
tion in the tenders is, according fo the enterprises, the
underestimated IMCP. It is critical for the market of im-
perfect competition and, moreover, for a sole contrac-
for, since the procurement may not take place whatso-
ever.

The low price is more often than not related fo a sub-
mission of the improper calculation data. On the one
hand, this is a zone of the supplier’s responsibility. On
the other hand, it requires taking effective measures
by a customer for getting complete and adequate cal-
culation data.

Sometimes it also happens that the tenders fail to take
place on the items with actually a sole contractor not
included into a register of sole contractors of Rosobo-
ronzakaz. The sole contractors have not aftended the
tenders in 19 cases, 65% of the state contracts have
been concluded, as a result of a tender with one partic-
ipant. A question arises on the need of including such
enterprises into a register of sole suppliers of the Rus-
sian AME, which will help exclude this problem.

I shall mention also that there exists a necessity of set-
tling a problem of setting requirements to the partic-
ipants of order placement. The overestimated license
requirements restrict the competition and can become
areason for the abortive tender.

I would like to stress that all the non-rectified law in-
fringements, errors, non-existing overestimated re-
quirements finding the way to the tender documenta-
tion, imply a risk of complaints, cancellation of tenders,
administrative sanctions, failure to meet time con-
straints for SDO placement. The timely and coordi-
nated actions only taken together with a customer will
help shape the adequate requirements to a subject of
procurement.

All this is the implicit foundation for increasing effi-
ciency of joint efforts with the customers.

Closing contracts is a decisive stage for the
placement of orders. What is the result of this
activity in 2012? Does any failure to meet time
constraints happen at this stage?

As of August 1, 2012 360 contracts have been closed
regarding the range of products for the Ministry of De-
fence of Russia, including such big enterprises as the
Shipbuilding plant “Severnaya verf”, JSC “Novosibirsk
Cartridge Plant”, Elektropribor PA, 61-st Armoured
Equipment Overhauling Facility. A composed function
is being reworked by an agreement between two agen-
cies in the private office at the electronic trading facil-
ity of “Sberbank-AST" for downloading the state con-
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tracts closed as a result of public auctions from the
private office of Rosoboronpostavka directly to the
private office of the Ministry of Defence of the Russian
Federation.

As for the range of products of the other Federal bod-
ies of executive power as the state customers, 234
contracts have been closed.

The analysis of results of closing contracts demon-
strates that the major part of increasing the terms of
closing contracts has been called for by the actions
of the participants of placing orders themselves. The
violations are impermissible on behalf of Rosoboron-
postavka. All the governmental contracts are being
signed in fime.

What are the reasons of discrepancies at sign-
ing the governmental contracts?

The main reason is the provision of contract perfor-
mance securities by the participants, which are non-
compliant with the legislative requirements. So, more
than 60% of bank guarantees, which arrived at Roso-
boronpostavka in 2012, did not meet the law require-
ments, while in 7% of cases the issue of guarantee by a
bank was not confirmed at all.

A non-compliance of sponsors to the law requirements
has been stated in more than 60% cases. The partici-
pants have presented the documents on the availabili-
ty of the corresponding levels of income, capital assets
and capital with the sponsors. In reality, it turned out
that these documents had been fabricated, while the
sponsoring enterprises are the “fly-by-night compa-
nies” submitting the zero balance accounting.

It should be noted that according to the Federal law
No. 122-FZ effective since July 23, 2012 “On Amend-
ing the Federal Law “On Placing Orders for Supply of
Goods, Performance of Work, Rendering Services for
the State and Municipal Needs", this type of security
has been excluded by the lawmaker from a list of possi-
ble ways of securing contract performance.

The legislation on the placement of orders does not
allow for a possibility of closing contracts with improp-
er securities, but it also does not envisage the proce-
dures and dates of coordinating the conditions there-
of. As a result of this the cases related to a procedure
of forwarding and negotiating the discrepancies on
the securities entail an increase of the established
dates for closing contracts.

Have you received any complaints from the
participants of placing orders to the actions of
Rosoboronpostavka?

In 2012 Rosoboronzakaz received 37 complaints from
the participants of placing orders to the actions and
acts of Rosoboronpostavka. The major part of the aris-

ing disputes has been caused by the mistakes and vi-
olations committed by the participants of placing or-
ders proper.

Proceeding from the results of giving consideration to
the complaints by Rosoboronzakaz, | shall point out the
following: a bit more than 3% of documentation from
a total amount of documentation approved by Roso-
boronpostavka has been appealed against, while in the
context of the committees’ activities appeals have been
interposed on 1% of the committees’ protocols only. At
that, only one complaint of a total number of received
complaints has been recognized partially justified.
Despite the fact that Rosoboronzakaz has proven a
position of Rosoboronpostavka in addressing these
complaints, they were causing suspension of the ten-
der and, as a result, increasing the time spans for plac-
ing SDO.

Moreover, the errors and violations committed by the
participants have brought about the fact that 16%
of a total number of applications addressed in 2012
were denied and 56 procedures of tenders did not take
place at all. The considerable eforts are channelled by
us for the prevention of errors and violations by the
participants and the necessary expository work. The
explanations and articles reviewing and analyzing the
typical errors entailing a denial in admission to partic-
ipation in a tender are placed on the official site Roo-
boronpostavka and in the mass media regarding the
order of preparing applications.

Rosoboronpostavka conducted its first training work-
shop on July 5, 2012 for the CEOs and experts of the
enterprises supplying goods according to SDO. The
representatives of 98 defense industry complex enter-
prises have taken part in its work. The basic errors and
violations committed by the tender participants have
been outlined, practical recommendations of escaping
them have been given, and examples of the necessary
documents have been presented in the context of this
project. Accordng to the workshop participants, the re-
alization of such fopical events is urgent, since the de-
fense industry complex enterprises have many ques-
tions regarding particularly the legal aspect of SDO
placement. Such workshops will be held on a regular
basis and we reckon that they will result in a decreased
number of errors and negative consequences for the
customers associated with the errors.

| can state with confidence today that the Agency runs
the active work aimed at preparation to placing the
SDO of 2013, at shaping the effective procurement
strategy. Rosoboronpostavka will join its efforts with
the governmental customers fo become the efficient
part of infegrated system of coordinates for placing
the state defence orders.
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A6aypawmnp Boxnupaos, KaHa. 3KOH. HayK
Naspt lo6poBonbckuit, un.-kop. MAHN

ENTERPRISES

HAHOPA3MEPHbIE MAEHKN
B OBOPOHHOM KOMNIEKCE

I/Icmpmqecxm CNOXMBILAACA TeHAeHuuA
pasBUTUA MPOMBbILIAEHHO-IKOHOMUYe-
CKOro noTeHumana rocysapcrea B NpsmMon
3aBWCUMMOCTV OT PasBWUTUA BOEHHO-MPOMbI-
LUIEHHOr0 KOMM/eKca BO BCe BpemeHa no-
6yKana rocyapcTeayaensatb nepBoCcTeneH-
HOe BHUMaHWe COCTOAHMIO CPEACTB 3aluThl
1 HanapeHus. HoBble naen B TEXHWKeE, B Ma-
TepuanoBefeHnm, B TEXHONOTMAX HAa4YMHAKOT
CBOI XW3Hb, KaK MpaBuio, B NPUIOKEHUM
K KOHKpETHbIM 3aja4Yam B cdepe nponssoa-
CTBa BOEHHOW TEXHUKM, a yxe 3aTem nepe-
X0AAT B cepy rparwaaHCKOro npou3BoA-
cTBa. banaHc mexay 3TMMKM COCTaBNALLMMU
(cpeactBa 3almMThl U CpeacTBa HanageHus)
onpeaenseTcs NpPoBOAVMBIMUA B ¥MW3Hb rO-
CyAapCTBEHHbIMU BOEHHbIMU JOKTPUHAMU U
KOHKPETHOW BHELIHENoNUTMYeckoi obcTa-
HOBKOW. py 3TOM rnaBHOE 3HavyeHue npu-
AAETCA HAAEKHOCTU M 6E30TKA3HOCTM Y3/108B,
MEXaHU3MOB, YCTPOWCTB, T. €. KOMMOHEH-
TOB, NMPSIMO BAMAKWMX HA (aKTop Bpeme-
HWU — BaXKHeNWWn thakTop, onpeaensoumn
ucxod onepauyuu npu pelwexun nobon 3a-
fJayn onepaTMBHO-TAKTUYECKOro MAaHupo-
BaHWA. 3T KayecTBa HepenKo BCTynawoT
B KOH(IMKT C ApYrMMU, HE MeHee BaXHbl-
MU XapaKTepUCTUKaMU (TEXHONOMMYHOCTb W
3KOMOTMYHOCTb NPOM3BOACTBA, IKOHOMMUYe-
CKas onpaeaaHHOCTb, yA06CTBO B UCMO/b30-
BaHWM B ONpefeNéHHbIX YCI0BUAX, PEMOHTO-
NPUroAHOCTb UM ObICTPas 3aMeHseMoCTb).
CTpemuTenbHbiii nepexop obuiectsa ot Mstoro

Puc. 1. Mpodurnorpamma noBepxHOCTH TBEPAOro Tena

Fig. 1. Profilogram of the solid surface

TEXHONIOrMYEeCKoro yknaaa (3pa 3apomaeHus
W Pa3BUTWA 3NEKTPOHUKU UM MUKPOINEKTPO-
HUKW, aTOMHOI 3HEPreTnKKU, MHPOPMaLMOH-
HbIX TEXHOMOMMI U T. A.) K Lectomy (nocTuH-
LYCTPUANbHOMY) TEXHOMOTUYECKOMY YKIazy
Npu AMHAMUYHOM Pa3BUTUK HaHO- U BUoTex-
HOJIOMUW, HAHO3HEPreTUKKW, MOJIEKYNAPHON,
KIETOYHOW W AAepHOI TeXHoNorMK, HaHOOu-
OTEXHONMOTUM, BUOMUMETUKM, HAHOBMOHUKY,
HaHOTPOHUKU W ApYrUX HAHOPa3MePHbIX Npo-
U3BOACTB — Ge3aNbTepHATUBHbINA BbI30B KaX-
AOMy rocynapcray, Tpebytowmii 06HoBEHUA
B PaHXMPOBAHUM roCyfapCTBEHHbIX NpUOpK-
TETOB M MOGWNBHON MEPEeCcTPOMKU NPOMbILL-
NEHHOCTU.

B o6Lem MHOroo6pasum Tem 1 HanpasneHui
UCCNEeAOBaHUA W MPaKTUYECKOr0 MpUMeHe-
HUSi HAHOMPOAYKTOB U HAHOTEXHONOMMIA 0CO-
60e MecTo 3aHMMalT HaHOPa3MepHbIE MHO-
rodyHKLMOHa/bHbIE MOKPbITUS, HAaHOCUMblE
Ha TBEpAble NOBEPXHOCTU ANs NPUAAHUA 3TUM
NOBEPXHOCTAM HOBbIX, NPOTHO3MPYEMbIX 3a-
paHee CBOWNCTB W XapaKTEPUCTUK, MO3BONS-
IOWMX CyleCTBEHHbIM 06pa3oM M B CamblX
HEOXMAAHHbIX BapyaLuuax paclumpsATh auana-
30H YCNOBUWIA 3KCNyaTauun U3Lenuii uam ot-
A€eNbHbIX OTBETCTBEHHbIX Y3/10B.

Konnyectso nareHToB, Hay4HbIX MyGAMKaLMi
¥ aMccepTaumin, Kacawumxcea npobnem HaHe-
CeHWA HaHOMOKPLITUI (TeXHonoruM) B Mupe
PACTET N0 3KCNOHEHTE, U B YKC/e 3TUX paboT —
paboTbl N0 KOHKPeTHbIM 3aKka3am BIK pasHbix
cTpaH.

MocTosHHO pacwmnpseTca Kpyr npobnem, Ko-
Topble pewatTca B nogoTtpacnax BMK c no-
MOLLbI0 HAHOPa3MepHbIX NOKPbITHN.
MOKPbITUA UrpaloT OFPOMHYI0 posib B aBua-
LUIMOHHOM 1 KOCMWUYECKOW NPOMBILLNEHHOCTU:
© MOBbILLIAIT 10/ITOBEYHOCTb, HAIEKHOCTb

1 3¢pHeKTUBHOCTb pa3HbIX KOMMOHEHTOB;

® NPenATCTBYIOT 3PO3MU U U3HOCY;

® MOBbILLIAT KAYeCTBO NMOBEPXHOCTEN;

® NpenATCTBYIOT KOPPO3UK, paauaumuu,
0TCNaMBaHMIO, OKMCIEHUNIO U Neperpesy.
HoBble pa3paboTku NO3BONAIOT PACLIMPATL
(DYHKL MM HAHOMOKPBITUIA. TaK, HOBOE OTeye-
CTBEHHOE NOKPbITUE, HAHOCKMOE Ha BHYTPEH-
HI0I0 CTOPOHY (hoHapsA KabuHbI NMA0Ta Camo-
néTa, 0cnabnsier TenaoTy CONMHEYHOro NoToKa
Ha 40%, paguauunio — Ha 30%, npu 3TOM
YMEHbLLIAET BO3/ENCTBME 3NEKTPOMArHUTHO-
ro nsnyyeHus 8 250 pa3 1 nosbiwaet abpasu-
BOCTOMKOCTb M M3HOCOYCTOWYMBOCTb, CHUKAS
PaAMONOKALMOHHYI0 3aMeTHOCTb  KabuHbl
nunota Ha 30%; paAavoCUrHan oTparaeTcs
oT 06paboTaHHbIX CTEKOM U, 0CNaBNEHHbII,
paccemMBaeTcsi B pasHblX HanpaBAeHUAX.
O6was TonuMHa MOKPbLITUA COCTaBAsieT
0Kono 80 HaHOMeTpoB (HM). [InA HaHeceHUs
HaHOCNOEB MeTas1a Ha CTEKNI0 NPUMEHSETCA
cneuymnanbHas annapatypa MarHeTpOHHOro
HanbineHus. MoKpbITue HaHOCUTCS Ha doHa-
pv KabuHbl NunoToB uctpebuteneit T-50 (MAK
®A), Mul-29K, Cy-30 1 6ombapAMPOBLLMKOB
Cy-34. MNpepnenos noncKkam HOBbIX NPUMEHe-
HUN HAHOMOKPLITUIA HET M BbiTb HE MOMET.

Puc. 2. Mpouecc o6pa3zoBanus MoHocnos hToplAB

Fig. 2. Process for formation of a ftorPAV monolayer
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YnetyuuBaHue 6n10koB
pacTBopuTenem

LMpKynAaumna nHbix
CpeAcTB 0CcaXAaeHNa
¢ToplAB

TemnepaTypHoe
BO3JeNcTBUe
ynbTpasByKoBbIx 1 IK-BoSH,
BO3/jeiCTBME NapoB
ocaxjeHua

MoBepxHoCTb
TBEpAOro Tena

Puc. 3. 06pasubl eTaneil 415 3NMAaMUPOBAHNA METOAOM OKYHaHWs
Fig. 3. Samples of parts used for epilamizing by immersing

W y Hac, n 3a pybexom paspabartbiBaioT-
€A MHOTOYHKLMOHA/bHbIE HAHOMOKPbITUA
AN a3POKOCMUYECKON MPOMbILIIEHHOCTH,
KOTOpble A0MKHbI 06€cneyYnTb M3HOCOCTO-
KOCTb M KOPPO3WIHYIO 3aLLUTY C NOMOLLbIO
cneymanbHblx Matepuanos. [peanonara-
eTcsl, YTo OHM OYAYT cnocobHbI 06HAPYMKU-
BaTb KOPPO3WIO U MeXaHUYecKue NoBpex-
LEHUs U NPensaTCcTBOBaTb UX AaNbHenlemy
pa3BuTUIO, NPY 3TOM NPOTUBOAENCTBYA UM,
a TaKiKe pearMpoBaTb Ha XMMUYECKOe W
du3nyeckoe BO3AeNCTBUE, yay4yllaTb ap-
res3vio 1 noBblWATL JONTOBEYHOCTb MeTan-
NIMYECKMX KOHCTPYKUUA. B TexHonorusx
CO3[1aHUA HOBbIX MOKPLITUIA, B 4ACTHOCTH,
MCMONb3YeTCA 30/10TOE HamblNeHWe Ansa 3a-
WNTbl CTEKNSHHON KabWHbI NUnoTa ucTpe-
6utens T-50 OT pagMOBO/H U CONHEYHOrO
U3Ny4yeHWUs; NOMUMO 30M10Ta ANA Hanblne-
HUA TaKKe UCMONb3YITCA UHAWA U 0NOBO.
TonwuHa ofHoro cnos coctaBnsier 20 HM, a
BCEro HanblneHua — He npesbiwaer 90 HM.
B otgenbHyto npobnemy BbiaeneHa 6opb-
6a ¢ Kopposvei. [Ins noctosHHOh 6opb-
6bl ¢ KOppo3ueii TpebyeTcs MHOTO pecyp-
coB. Tak, obuas CTOMMOCTb Takux paboTt
B BOOpPYXEHHbIX cunax CLIA oueHnBaercs
B 10 MnpA AONNAPOB B FOA, U3 HUX 2 MNIPA,
LONNAapoB yXOAWT Ha O0b6blYHble onepa-
LMK COCKabnMBaHWA CTapoil KpacKku U Ha-
HeceHWs HOBOW. YuyEHble pa3pabarbiBa-
10T «YMHbl€» NMOKPbITUSA, KOTOPble B Clyyae
KOPPO3MOHHOTO MOBPEXAEHUA WAU MOsB-
neHus o6blYHOM LapanuHbl Morau 6bl ca-
MOCTOATENbHO 3aneymBatbcs. Kpome Toro,
pa3pabaTbiBaloTCA HAHOMOKPLITUA ANA TaH-
KOB M ApYroil BOEHHON TEXHUKM, KOTOpble
MeHAMM Obl LLBET ANA CO3A4aHUA MacKUpOB-
KU B pa3HbIX YCNOBUSAX.

Mpu ucnonb3oBaHun noboro cnocoba Ha-
HECEeHUA MOKPbLITUIA eCcTb TEXHONOTNYECKUe
npo6nembl. YUuTbIBasA BaHOCTb 3IKOHOMU-
4yecKomn coctaBnaiowein, npeanpuatua BIMK
OXOTHO 3aMelLaloT IHEProémKre u TpyAo-
3aTpaTHble MeTofbl HAHeCeHWs MOKpbl-
TWin 6onee NpocTbiMu, HO He MeHee 3d-
(heKTUBHbIMM. MHorodyHKUMOHaNbHbIE

HaHOMOKPLITUA Ha ocHoBe (TOpCcoAEepKa-
WMX MNOBEPXHOCTHO-aKTUBHbIX BELECTB
(bTopMAB) (caiitbl epilam.ru, anunam.pd)
AOKaszanu cBol 3(deKTUBHOCTL B pelle-
HUM Npo6nem No yMeHblIeHU Ko3thu-
LMeHTa TpeHus B TPUBONOrMUYECKMX y3nax
OTBETCTBEHHbIX MeXaHW3MOB U npubopos,
CNOCOBHOCTb  CYLECTBEHHO  YMEHbLUTb
M3HOC KOHTAKTUPYIOLNX NOBEPXHOCTEN.
OtaenbHble BUAbl KOMMNO3ULMIA (3nMnambl)
npeAHasHayeHbl AnA 3alMTbl MOBEPXHO-
cTen uspgenuii U3 ctanein, CNnaBoB U LIBET-
HbIX METan/oB OT BO3/ENCTBMA arpeccus-
Hbix cpea (Boma, nap, TymaH, pacTBOpbI
conein u wenoyen). TakKe HEManoBamHo,
YTO MOBEPXHOCTW, MOKPbLITbIE 3NKUAamMamu,
HaMHOrO0 [10/Ibllie COXPAHAIOT 3KCNayaTalm-
OHHble CBOMCTBA NPV BO3AEWCTBMU Temne-
patypsl B AnanasoHe ot =120 go +520 °C.
CHumaltoTcs npobiemMbl 3aiMnaHus 1 3aeaa-
HUS B YKa3aHHbIX AMana3oHax Temneparyp.
Co3faHHble OTeYeCTBEHHbIMU pa3paborT-
YMKaMK 3Nuaambl ycnewHo otpabotanu
B pALE BOEHHO-KOCMUYECKMX U TFpampaaH-
CKMX MPOEKTOB. 3alluias neyaTHble naarthbl,
CNNaBbl, MUKPOCOOPKM 1 y3/ibl TPEHUSA, NO-
KpbiTus Ha 6ase GToplAB He uU3meHstOT
3NEeKTPODU3NYECKNX XapaKTEPUCTUK 3ne-
MEHTOB, NO3BONAIOT OTKA3aThCA OT UCMONb-
30BaHWS TPAAMUMOHHBIX AONTOCOXHYLLMUX
CMa3o0K, naxkoB. O6bnagas xopouwei aaresu-
ei, MOKPbLITUA HAAEKHO 3aKPEenNATCA Ha
obpabaTbiBaemoii NOBEPXHOCTU, XEMOCOP-
6Mpyacb Ha Hel 1 He OTCNaMBasCh B NPoO-
Lecce akcnayaTauum usaenuvs.

lLnpokoe  pacnpocTpaHeHue  Moy4Yu-
AU MHOTO(YHKLUMOHaNbHbIE KOMMNO3UL UK
(3nunambl) TakUX MapoK, Kak IdpeH-K,
6CHK-180-05, a TakxKe WHHOBALMOHHbIE
paspaboTku dnunam «InekTpoHuKC» (ans
MUKPOCXEM U 3NEKTPOHHbIX 610KOB), INK-
nam «INeKTpoHUKA» (aNns cnnaBoB, MUKPO-
c60poK). OHU YCMELHO BbIAEPKMBAIOT KOH-
KypeHuuio ¢ 3apybexHbiMu aHanoramu,
3HauNTeNbHO JelleBfle U MeHee 3Hepro-
EMKM NpU WUCMONb30BaHUM, He TpebyioT
Joporocrosuero 06opyaoBaHus.
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Noboe npeanpusTtue BMK — oT manbix ma-
CTEPCKMX A0 KPYMHOrO NpOM3BOACTBA —
MOXeT Mpu MWHUMaNbHbLIX 3aTpatax op-
raHW30BaTb Y4YacTOK 3NWIAMUPOBaHUSA W
OCHaCTUTb ero HeobxoauMMbIM 060pyLOBa-
Huem (yCTaHOBKA ANs MexaHU4YecKoi unu
yNbTPA3BYKOBOM OYUCTKU Y3N0B/peTanei
OT MeXaHWYeCKUX 3arpa3HeHun; repmetuny-
HO 3aKpblBalolLecs EMKOCTU ans obpabot-
KW feTaneit METOAOM OKYHaHWA Npu coxpa-
HEHUW TemnepaTtypbl B 3aMKHYTOM 06bEme
OT 42 o 45 °C; TepmowkKad AN BblAEPHKKM
netaner nocie aNUIaMMUpPOBaHUA NpU TeM-
nepatype ot 90 go 120 °Q).

HaHOCWTb MOKPBLITUA MOXHO MeToAamMMn Ha-
nbineHns  (a3po3onbHble  GannoHbl, YTO
ynobHo npu obpaboTKe KpynHorabaput-
HbIX ileTanemn unv TpyAHOAOCTYMHbIX NOBEPX-
HocTel), TamnoHupoBaHua (Mpu nposege-
HUM PEMOHTHO-BOCCTAHOBUTENbHLIX paboT
6e3 noarperaTHoil pa3bopKM MeXaHM3MOB
1 06opynoBaHua) U OKyHaHusA. TexHonoru-
YyecKue napameTpbl MPOLECCOB 3MUAAMM-
pOBaHMA NpuUBEAeHbl B «TE€XHONOrMYECKON
WHCTPYKUMU» ANA  KaXAaoro M3 METOAOB,
a obuyne cBeaeHNs 0 CoCTaBax — B COOTBET-
CTBYIOLUMX «TEXHUYECKMX YCNOBUAXY.

Bxopas B HOBYIO TexHONOrMYecKy 3py, Poc-
CUA NPUHUMAET Ha ce6s 1 HoBble 06s3aTesNb-
cTBa B chepe opraHusauum M NOArOTOBKM
MPOU3BOACTB Ha HOBbIX OCHOBAX, KOraa He-
136EXHbIM CTAaHOBUTCA OCHalleHre Nio6oro
NPOV3BOACTBEHHOTO y4yacTKa annapartypon
W CpeacTBaMU KOHTPONS HOBOFO MOKoOfe-
HUs. He ByayT uckiloueHnem n npeanpus-
A BIK, usrotaBnnBatoLine TeXHUKY HOBO-
ro NOKOMEHUA C NMPUMEHEHUEM Pa3fnYHbIX
TEXHONOTUI HAHECEHUA HaHOPa3MepHbIX Mo-
KpbiTuil. Co3faHue eauHoOWM Cetn WCCnepo-
BATE/NIbCKUX U KOHTPOJIbHbIX MEX30HasbHbIX
nabopatopHbIx LeHTpoB B cucteme BIK (no-
JOOHO LieHTpam KOMNEKTUBHOTO Mofb30Ba-
HUs ) ByaeT cnocobcTBoBaTh Hoee YETKOMY
pacnpefeneHuio CpeacTs, HanpaBasgemblxX
Ha pa3BUTE HAHOTEXHONOIUI, U COKpalle-
HUI0 pacxofoB Ha NpuobpeTeHne yHUKaNb-
HOro crneumansHoro 060pyaoBaHuUA.
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NANOSIZED FILMS IN THE DEFENCE COMPLEX

istorically formed tendency for the develop-

ment of the country’s industrial & economical
potential in direct relation to the development of
the military & industrial complex has always stimu-
lated countries to pay primary attention to the state
of protection facilities and attack instruments. As
a rule, new ideas in engineering, materials science,
technologies begin their lives in attachment to con-
crete tasks in the sphere of military equipment pro-
duction, and only then they are transferred to the
sphere of civil production. Balance between these
components (namely, protection facilities and at-
tack instruments) are determined by state military
doctrines and a specific foreign-policy. Primary at-
tention is paid to reliability and operational safety
of units, mechanisms, devices thereat, i.e. compo-
nents from which the time factor that is considered
as the most important factor determining the result
of operation while solving of any task in the tactical
and execution planning is directly dependent. These
properties come often in conflict with other impor-
tant characteristics (manufacturability and ecologi-
cal compatibility of the production process, econom-
ic justifiability, usability in some certain conditions,
serviceability and fast interchangeability).
Fast moving of the society from the Fifth Technologi-
cal Mode (the era of generation and development of
electronics and microelectronics, nuclear power en-
gineering, information technologies etc.) fo the Sixth
(postindustrial) Technological Mode in the process
of dynamic development of nano- and biotechnolo-
gy, nanoenergetics, molecular, cellular and nuclear
technology, nanobiotechnology, biomimetics, nano-
bionics, nanotronics and other nanosized kinds of
production can be assessed as a choiceless defiance
to each state that requires upgrading in ranking of
state priorities and mobile restructuring of industry.
In a total variety of themes and directions available
in search and practical application of nanoprod-
ucts and nanotechnologies, a unique importance has
been assigned to nanosized multifunctional coatings
applied to solid surfaces for adding new predicted
features and characteristics that make it possible to
expand the range of operating conditions for prod-
ucts or some critical components in a substantial
way and in the most unexpected variations.
Quantity of patents, scientific publications and the-
ses related to problems of application of nanocoat-
ings (technology) is exponentially increasing world-
wide, including those themes related to specific
orders placed by the military & industrial complex in
different countries.
The range of problems solved in subindustries of the
military & industrial complex by means of nanosized
coatings is constantly increasing.
Coatings play an important role in aviation and space
industries in the following manner:
« they enhance the operating life, reliability and ef-
fectiveness of different components;
« they prevent erosion and deterioration;
+ they improve the quality of surfaces;
- they prevent corrosion, radiation, spalling, oxida-
tion and overheating.
Modern designs allow extending of functions per-
formed by nanocoatings. As an example, a new do-
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mestic coating applied to an inside of a canopy in the
plane's flight deck can decrease heat energy of the
solar flux by 40%, radiation by 30%, and impact of
the electromagnetic emission is decreased in 250
times and abrasive /wear resistance is increased
thereat, lowering the radar observability of the flight
deck by 30%. The radio signal is reflected from used
glasses and, being weakened, is diffused in different
directions. Total thickness of the coating is about 80
nanometres. Special magnetron sputtering instal-
lations are used for applying of metal nanolayers
on a glass surface. The coating is applied on cano-
pies designed for flight decks in T-50 (PAK FA), MiG-
29K, Su-30 fighters and Su-34 bombers (referring to
BlMK.name). This points to the fact, that there can't
be and will not be any limits in searching of new re-
sults achieved when nanocoatings are applied to.
Both in Russia and abroad multifunctional nano-
coatings for aero-space industry are being devel-
oped that must provide wear resistance and corro-
sion profection by means of special materials. It is
assumed that they will be able to detect corrosion
and mechanical damages and prevent their further
expansion, counteracting them thereat, as well as
react fo chemical and physical impact, improve ad-
hesion characteristic and increase the useful life of
metal structures. Technologies developed for cre-
ation of new coatings use gold sputtering for pro-
tection of a glass flight deck in T-50 fighters against
radio waves and solar radiation. Indium and tin are
also used for sputtering besides gold. The thickness
of one layer is 20 nanometers and the entire sput-
tering does not exceed 90 nanometers. The prob-
lem related to corrosion control has been separated
among others. Numerous resources are required for
constant corrosion control. Thus, total cost of such
works performed in the US Armed Forces is annu-
ally estimated at 10 billion US dollars, 2 billion of
which are spent on standard scraping of old paint
layers and applying of a new one. Scientists are de-
veloping smart coatings that could be independently
cured when corrosive damages or simple scratches
are detected. Nanocoatings for tanks and other mili-
tary equipment that could change colours for mask-
ing under different conditions are being developed
moreover.

Process problems exist in any case when any meth-
od used for application of coatings is invoked. Tak-
ing the importance of an economic component into
consideration, enterprises of the military & industri-
al complex willingly replace power- and labor-con-
suming application methods for coatings by more
common but not less effective methods. Multifunc-
tional nanocoatings based on fluorine-containing
surface active agents (fforPAV) (referring to web-
site epilam.ru, anunam.pt) have proved their effec-
tiveness in solving of problems aimed at decrease of
a friction factor in tribological units of heavy-duty
mechanisms and devices, their capability to provide
significant reduction of surface deterioration being
in contact. Some types of compositions (epilames)
are designed for protection of surfaces on products
made of steel, alloys and nonferrous metals against
impact of corrosive mediums (water, steam, mist,
saline and alkali solutions). Not the least of the fac-
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tors is that surfaces, which epilames are applied to,
keep operational properties when they are impact-
ed by temperatures within the range of - 120°C and
+520°C much longer. Problems with sticking and
dragging are not available within the specified tem-
perature range.

Epilames created by domestic developers have been
successfully implemented in many military space and
civil programs. Coatings based on ftorPAV protect-
ing circuit boards, alloys, microassemblies and fric-
tion units do not change electrophysical characteris-
tics of elements and make it possible to reject use of
traditional slow-drying lubricants and lacquers. Pos-
sessing a high-quality adhesion characteristic, coat-
ings are safely fixed on the processing surface, form-
ing a chemisorption layer on it, which does not peel
in the process of product operation.

Multifunctional compositions (epilames) of such
brands as Efren-K, 6C®K 180-05, as well as innova-
tion designs Epilame “ElectronicC” (for microcircuits
and electronic modules), Epilame “ElectronicA” (for
alloys, microassemblies) have gained wide-spread
occurrence in different branches. They successfully
face the competition of foreign analogs that are con-
siderably cheaper and less power-consumable in use,
not requiring costly equipment and tools.

Any enterprise within the military and industri-
al complex, notably from small workshops to large-
scale production enferprises, can arrange a section
for application of epilames and equip it with neces-
sary facilities (an installation for mechanical and ul-
trasonic cleaning of units/parts from mechanical
contaminations; sealed reservoirs for processing of
parts by immersing when temperature inside the en-
closed volume is kept at the level of +42°C..+45°C,
an oven for keeping parts after epilame application
at +90°C ...+120°C) at the least cost.

Coatings can be applied to by sputtering (aerosol
containers that are convenient during the process
of treatment of large-scale parts and hard-to-reach
surfaces), by dabbing (when repair and maintenance
operations are carried out without disassembling
of mechanisms and equipment in each unit) and by
immersing. Process features for application of ep-
ilames are given in Process instructions developed
for each method, and general information on com-
pounds is given in corresponding Technical Specifi-
cations.

Enfering a new fechnological era, Russia assumes
new liabilities in the sphere of organization and prep-
aration of production being based on modern princi-
ples, according to which any production section is
to be evidently equipped with devices and control
units of the new generation. Enterprises of the mil-
itary and industrial complex producing equipment
of the new generation and using different technolo-
gies for application of nanosized coatings will not be-
come an exception to the rule. Establishment of the
unique network for research and control interzonal
laboratory centers within the military and industrial
complex (like multiple access centers) will promote
more accurate distribution of funds appropriated to
the development of nanotechnologies and curtail-
ment of expenses on procurement of a unique spe-
cial-purpose equipment.

AVTOSTANKOPROM Ltd.
St. Petersburg, http://www.epilam.ru



BOEHHAA TEXHUKA

Banepuii FpuropsaH, npesngeHT, aupekTtop no Hayke OAO «HUU Cranun»
Hukonait lopoxoB, HayanbHuk otaena OAO «HUW Cranu»

IBONOUMNA ANHAMUYECKOW
3ALLNTBI NETKOBEPOHNPOBAHbIX
EOEBbIX MALLVH

VI3MEHEHVI€ reonoNUTUYECKon 06CTaHOB-
KW B Mupe, yMeHbLlUeHne BEpPOATHOCTM
BO3HWUKHOBEHWs rN06abHbIX BOEHHBIX KOH-
NMKTOB 1 HAOBOPOT, yBENUYEHUE Konuye-
CTBa NIOKaNbHbIX UM aCUMMETPUYHbIX BOWH,
npuBenn K HeobXoAMMOCTM KOPEHHOro mne-
pecMoTpa CTPYKTYPbl BOOPYXEHHbIX CUAl, U
CTPYKTYpbl GPOHETAHKOBbIX CW B TOM YUCTIE,
MpaKTMYeCKN BO BCEX MVPOBbIX AepxaBax.
3TN U3MeHeHMA yKe He npejnonaralT mac-
COBOE MPUMEHEHWNe TAXEeNbIX TaHKOB, 3aTo
TpebyIoT 3HAUYMTENbHOTO PacLUMPEHUs Ho-
MEeHKNATypbl U KONMYecTBa NErkoin 6oesoit
TEXHUKN. BoeHHble KOHMAMKTbI NOCnesHUX
net (AdranucraH, Wpak, tOrocnasus, Bamk-
HWA BOCTOK) HarnsgHo nokasanu, 4to Hambo-
nee 3(EKTUBHBIMU B HUX ABNAIOTCA NErkue
6oeBble MalUWHbI, obnajalolime AoCTaToY-
HOM KpyroBOM 3aLyuTOii, BbICOKON MOGMIb-
HOCTbIO M OrHEBOW Moublo. MupoBoi 1 eB-
PONENCKNIA PbIHKU BOOPYKEHWA U BOEHHOM
TEXHWKW HeMeAneHHO oTpearMposann Ha
3TU n3meHeHus. Tak, 06bEM Npoaax TaHKoB
3a nocnegHve 10 net cokpatuncs 6onee yem
Ha 30%, 1 NPOrHO3 Ha GnuKaiLmne roabl He-
yTelwmteneH. 3ato o6bEM NpPOAAX NErkon
OGpoHeTexHUKM, B nepeylo oyepeab BMII,
CAY, Apyrvx nerkobpoHMpOBaHHbIX MaLLIMH

Puc. 1. A3 «KoHTakT-3» Ha BMIM-2, Poccus (boto HUW Cranm, 1988 r.)
Fig.1. ERA “Contact-3" on BMP-2 IFV, Russia, Photo by NII Stali, 1988

(IBM), 3HauuTENbHO YBENMYMBAETCA, NpPU-
uém Hanbonbluee yeenuyeHue (0o 40%) yxe
B GivanLmne rofbl KOCHETCA TaKMX MaLLVH,
Kak BMM [1].

Cpeaun npounx TpeboBaHui, NpeabaBAseMbIX
ceroaHs K JIEM, ectb 1 Tpe6oBaHus No Heob-
XOAMMbIM YPOBHAM 3aLLuTbl. IMeHHO OHU ce-
rOAHA (DaKTUYeCKN OonpeaensitoT KOHeYHbIN
061K MallMHbI Y UMEHHO 3TOMY KpUTEpPUIO
YIENAT OCHOBHOE BHMMAHWe paspaboryu-
kv JIBM. CnepyeT 3ameTuTb, 4To TpeboBaHus
M0 NOBBILWEHWIO YPOBHSA 3aLKUTbl NpeabABAA-
t0TCA He ToNbKo K BMIT, Ho u K gpyrum JIBM, B
TOM 4ucne K BTP, 6poHeaBTOMOGUAAM U T. [,
3a pybexom cerogHs Tpe6oBaHMA Mo 3alu-
Te JIBM onpegeneHbl COOTBETCTBYIOLUMU
ctaHaaptamu. OamH n3 Hux — STANAG 4569
«Protection Level for Occupants of Logistic
and Light Armoured Vehicles» (Crangapt
HATO «YpoBHu 3awutbl JIBM») — onpegens-
et ana IBM 5 ypoBHe# 3awmutbl. Makcumanb-
Hblii 5 ypoBeHb 0653bIBaeT 06ecneymnTs 3aLu-
Ty OT 25-mM cHapagos TMna APDS 1 ockonkos
O®d-cHapsAAO0B. ITOT CTaHAAPT Obl MPUHAT B
mae 2004 ropja, OfHaKoO yxe ycnen ycra-
petb, U MHorve paspabotuuku JIBM cTaBsaT
nepea coboit ropasgo Gonee CiomHble 3a-
Aaun. B kauecTse CTaHAapTHbIX 3@ pyGexom

o
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yXe Hayanu nosBAATLCA TpeboBaHUA No Kpy-
roson 3awure JIBM ot 30-Mm cHapAaf0B Ma-
noKannbepHbIx nywek, ot PN n nérkux MTYP
C ypoBHem 6poHenpobutus 4o 400-450 mm.
Cpeau npouMx CUCTEM 3aliuTbl, CMocob-
HbIX MPOTMBOCTOATb 3TUM Yrpo3am, Hau-
6oflee NpeanoyYTUTENbHOM MO KpUTEpWio
«CTOMMOCTb—3(D(EKTUBHOCTbY HA CEerofHs
ABNAETCA AMHammyeckas 3awwuta (43). Cne-
umduka npuHumna 13 ocHoBaHa Ha UCMOb-
30BaHWU 3HEpPruu B3pbIBa, MAyLLeN Ha pa3py-
LWeHWe KyMYNATUBHOW CTPYW NPU HAKNOHHOM
METaHUW MeTaNIMYecKo NNacT1HbI Kak BLO-
rOH, TaK U HaBCTpeYy Npu ONTUMaNbHOM yrne
HaKkoHa [2]. He cnyvaiiHo BO MHOrMX CTpa-
Hax 3TOT BUA, 3aLLMTbl NPUMEHUTENbHO K JIBM
CTPEMUTENbHO Pa3BMBAETCA, Y MOXHO Bblfe-
NNTb YK€ HeCKONbKO nokoneHwn [3, Koto-
pble peann3oBaHbl UK Peanu3yTCa Ha Tex
nav nHbIx JIBM.

Poccus 3gech He nckntoderne. OHa ofHOM U3
nepBbIX NPOAEMOHCTPMPOBaNa BO3MOXHOCTb
npumeHeHus /13 Ha TOHKOOPOHHbIX GOEBbIX
MalwmnHax. A cerofHsa npeanaraeT Lenblii paa
peLLeHwii, No3BonsLMX obecneyunTs 3aLm-
Ty JIEM He Tonbko oT MOHO6104HbIX P 1
[TYP ¢ ypoBHem 500—-600 mm, HO ¥ OT TaH-
AeMHbIX 6oenpunacos.
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Puc. 2. Komnnekc 13 6enopycckoi pazpabotkm Ha BMI-2 (poto HUU Cranu, 2001 r)
Fig. 2. ERA kit developed by Belarussians for BMP-2 IFV, Photo by NIl Stali, 2001



Puc. 3. Mponom 6opTta BMIM-2 npu noapbise 6noka 13 n rpanatsl MN-9B
(poto HAW Ctanu, 1988 r.)
Fig. 3. Breakthrough of BMP-2 side after explosion of ERA kit and PG-9V
grenade, Photo by NII Stali, 1988

Eweé B 1988 rogy Poccueit 6binu npeanpu-
HATbI MONbITKM aganTuposaTb K JIBM Kom-
nnekcol [13, KoTopble K TOMy BPEMEHM yxe
WMPOKO NPUMEHANUCH B 3aliMTe TaHKOB. Ha
puc. 1 1 2 noKkasaHbl nepsble KomnaeKkcbl [13
™na «KoHTaKT» ¢ 3nemeHTamy AMHaMMye-
cKon 3awmTsl (343) 4C20 [3] Ha BMI-2. Ha-
TYpHble WUCMbITAHWA 3TUX KOMMIEKCOB, Of-
HaKo, NOKa3anu UX MOJIHY0 HEMPUTOAHOCTb
Ana npumeHenusa B 3awwute JIBM. ToHkas
GpOHs Npu COBMeCTHOM B3pbiBe Goka /13
M rpaHaTthl, Korga CcymmapHas macca nog-
pboiBaemoro BB gocturana 1,1-1,2 Kr, npo-
CTO NponambiBanach, BbIBOAA U3 CTPOA caMy
mawmHy (puc. 3). Tem He MeHee yCUAUAMM
paspabotunkos HAWN Ctann B 1999 roay B
Poccuu 6611 co3naH paboTocnocobHblit KOM-
nnekc 3 Ha 6ase TaHkosoro 3/13 4C20 ans
BMIM-3 [4]. Macca 3Toro KomnaeKkca coctas-
nana 4 7 (puc. 4). Komnnekc obecneynsan
3alWUTy OCHOBHbIX Npoekunit BMI B Kyp-
coBbIx yrnax +180° ot rpaxar Tuna MNr-9BC,
npo6usatwmx 4o 500 MM CTanbHON GPOHN.
OAHOBpPEMEHHO NOBbLILIANCA YPOBEHD 3alLU-
Tol BMM-3 1 oT 60enpunacoB CTPenKoBo-
MyLeYHOro OPYXKs.

PaboTbl Haj 3TMM KOMMIEKCOM MOKasa-
AW, YTO HEOoBXOAMMO CO3JaHue chneuunanb-
Horo, agantuposaHHoro ana JIBM, HoBoro
3/1eMeHTa AMHAMUYecKoW 3aluTbl. TaKkue
pabotbl 6binM npoBeaeHsl, U B 2006 roay
HoBbI D3 ana JIBM nog uHaekcom 33
4C24 6bIN NPUHAT HA BOOPYKEHWNE POCCUIA-
cKom apmuu [5]. 33 4C24 copepxan BLBoe
MeHble BB, yem 4C20, 4T0 NOAOKUTENBHO
CKa3a0Ch Ha XMBYYeCTH Kak camoin [13, Tak
1 OCHOBHOM 6poHu. Ucnonb3ys 33 4C24 B
COBOKYMHOCTU C OPUTUHANbHBIMW peLleHns-
MW, MOBbILWAWMUMK NOXKapo6e30MnacHoCTb
33 npv npoctpene nynamu kanubpa 7,62—
14,5 mm, yaanocb co3patb Komnnekcol 13,
afantupoBaHHble K Takum JIBM, kak BMI-2,

COMBAT MATERIEL

Puc. 4. 13 nepBoro nokonexus Ha BMI-3, paspa6otka HWW Ctann (1999 r.)

Fig. 4. First-generation ERA on BMP-3 IFV developed by NII Stali, 1999

BTP-90 1 ap., KOTOpbIE MO XUBYYECTU, NOXa-
POCTOMKOCTU W APYrMM napameTpam B He-
CKONIbKO pa3 NpeBOCXOAMIM NepBble KOM-
nnekcbl 3 ans BMM-3 (puc. 5, 6).

Mpu pa3paboTke TaKoN 3awuTbl Gbinu pe-
LWeHbl Hay4YHO-TEXHWUYECKMe 3a4aum no obe-
CMeyYyeHnio Henepegayn AeToHauuUM BHYTPU
6noka AuHamuuyeckon 3auwmtel (BA3), no
aemncupoBaHuio B3pbiBa, o0becnevyeHuio
HMBYYECTU M No¥apobe3onacHoCTV 3alu-
Tbl. XapaKTepHoil 0COGEHHOCTbIO nnacTu-
YeCKMX B3pbIBYATbIX BeLecTB, KOTOpble UC-
nonb3oBanucb B 3/13 nepBbiX NOKONEHWH,
ABAANACL UX BOMblIAA UHEPUMOHHOCTD. [e-
TOHauMA B3pbIBYATOrO COCTaBa MPOUCXO-
auna cnycts 3—5 MKC nocne BO3AenCcTBUA
KYMYNATUBHOW CTpyu. 3TO NPUBOAWIO K
NPOCKOKY Nuaupyiolen vactm ctpym 3a i3
(puc. 7). Umes ckopocTb 9-10 km/c 1 maccy
5-10 r, NPOCKOYMBWINIA Nuaep cnocobeH
npo6utb 50-80 MM cTanbHON 6POHU, YTO
BMONHE [JOCTAaTOMHO AnA nopaxeHus JIBM.
O6pasyioLmecs npy NpoOUTUIN OCKONOYHbIN
MOTOK, M36bITOYHOE AAaBNEHME BHYTPU MaLLV-
Hbl 100-150 atm. 1 ypoBeHb Lyma NopaaKa
150-200 AB cnocobHbl BbIBECTU U3 CTPOA U
IKUMAX, U BHYTPeHHee obopyaoBaHue.
CoKpatTuTb WAM BOOOLLE NUKBUAMPOBATHL
NPOCKOK NMNAUPYIOLLEN YaCTU CTPYU MOXKHO,
NPUMEHMB BbICOKOYYBCTBUTENbHbIE BB [6],
OJHAKO NpK 3TOM pe3Ko 060CTpsAtTCA Npo-
6nembl ¢ Bo3ropaemocTbio 33 npu npo-
cTpene nynsimu v AeToHauuern Ux npu Bo3-
AeictBun Boenpunacos kanuépa 30 MM u
Bblwe. B komnnekce [13 ¢ 33 4C24 31y npo-
6nemy yaanocs pewnts (puc. 8).

Pa6otbl HUW Cranu [7] nokasanu, 4to Ha
paspylleHne KyMynaTUBHON CTPyU B TaKUX
373 (ceroaHs WX NMPUHATO CYUTATb Kiaccu-
yeckummn) pacxopyetcs He 6onee 10-15%
3Hepruu B3pbiBa. OcTanbHas YyacTb IHeprun
TpaTUTCA BMNYCTYI0, OKa3biBas napasuTHoe

BO3/[€MCTBME Ha 3aLLMILAEMbIil 0OBEKT 1 ero
6nmHee oKpyxeHue. Kpome TOro faHHbIi
n 343 mano3ddeKTMBeH NPOTUB CHaps-
N10B Kannubpa 30 Mm 1 abcontoTHO He athdek-
TMBEH npoTuB 6oenpunacos Tuna APFSDS K
nylwKam kanuépa 35-50 MMm.

Mo mHeHunto OAO «HWUWN Cranu», panbHen-
wee passutMe 3awmtbl JIBM fomkHO ObiTh
HanpaB/IeHO Ha CHUXEHWE 3HEPrUK napasnuT-
HOro BO3AENCTBMA Ha 3almiiaemyio 6poHIo,
BblleNIfeMO B CMCTEME 3aluTbl. YunTbiBas
onbIT nocnefHux paspabotok OAO «HUU
Cranu», ofHUM 13 BO3MOMHbIX MyTed Aanb-
Hellero pasBuUTUA 3TOTO HanpaBieHUa AB-
NAETCA Nepexof oT Knaccuyeckon [13 k co3aa-
HUWIO CneumanbHOro Knacca Tak Ha3blBaemblx
JHEpreTMYecKnx coctaBoB [8]. JHepreTnye-
CKMI COCTaB — 3TO HOBbIV KNACC 3aLMTHbIX
MaTepuanos, KOTOPbIN CTOUT MeXAay Knaccu-
yeckom [13 1 peaKTUBHO GPOHEN.
PeaktuBHas 6poHs [9], Kak 3a pybexom, Tak
1 B Poccum,— 3710 3awymta, OCHOBaHHas Ha Uc-
noNb30BaHMM Matepuasnos, CrNoCoOHbLIX Mo-
rAOLWATb YaCTb IHEPTUN KYMYNATUBHON CTPYN
1 oTAaBaTh €€ B BUAE ABMKYLLENCA BbINy4u-
Hbl, B3aMMOLENCTBYIOLLEN C KYMYNATUBHOMN
CTpyén. Kak oaHo 13 Hanpasnexun, B page
CTpaH nosBuaucb paspabotku [3, B KOTO-
pbix BMecTo BB npumenstoTca matepuans,
cnocobHble NorioLarb 3HepPru CTpym 1 oT-
[aBaTb €€ B BUAE ABWXKYLENCH BbINYyYMHBI,
B3aMMOJENCTBYIOLLeN C KYMYNATUBHON CTPY-
1. 3a py6exoMm TaKoM BUZ, 3aLLUTbl OTHOCAT K
3 tuna NERA (non-energetic reactive armor).
B Poccum 310T BUA 3aWmThl [9], 4acTo Hasbl-
BAeMblil peaKTMBHON GPOHEN, MpUMEHSNCA B
GPOHMPOBAHNM TaHKOB elLE B KOHLLe 1960-x
rOAOB W U3BECTEH B iMTepaType Kak «BCMy-
UMBAKOLWMECA WU OTPAXKAOWME NINCTbI».
Mcnonb3oBatb 3T1oT BUg A3 ana JIBM B um-
CTOM BMe, 0AHAKO, NMpobiaemaTnyHo, T. K.
ero MHepuMoHHOCTbL cocTasniseTr 10-20 MKC
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u 6onee, 4T B CBOIO 0Yepeab NPUBOAMUT K NPOCKOKY LOBO/ILHO 3Ha-
YNTENBHOM NMAMUPYIOLWLEN YacTM CTPYK, cnocobHon NpobuTts Ao 100—
150 mm cTanbHoi 6poHn (puc. 9).

MonbiTka nogHaTe KMNJ anHamumueckon 3awumtsel npusena OAO «HUN
Cranu» K CO3AaHMI0 TaK Ha3blBaeMblx IHEPreTMYecKux coctasos. Mc-
cnepoBaHus, nposeseHHble B HAW Cranu, nokasanu, 4to npu Bo3aen-
CTBUW KYMYNATUBHOM CTPYWM Ha 3HepPreTMYeCcKWid COCTaB, 3aKl0YEH-
HbI MeXAy MeTanIMYyecKUMmn nnactTuHamu, B 30He B3auMOLENCTBUA
orpaHuyeHHbIX pa3mepos (Bcero B 60—120 MM) NPOUCXOAUT XUMUYE-
CKaA peaKkuua C BblAeNeHNEM 3HAUYUTENbHOrO KONYeCTBa 3Hepruu.
CKOpOCTb BbljeNeHNA IHEPTUN COM3MEPHMA C NYYLIMMKU COCTaBamu
nnactuyeckux BB. B 30He B3aMmMopencTBMA oHa coctaBnset 5000 m/c
1 MO Mepe yAaneHus oT ANULEHTPA 3aTyxaeT 40 3BYKOBbIX CKOPOCTEW.
J70 He AAET nNpoLeccy nepenTu B CTaAMIO CTaLMOHAPHON AETOHALUN.
KNJ Takmx cuctem HamHoro 60/blie BCEX PACCMOTPEHHbIX BbIlLE KOM-
nnexkcos [13, T. K. BCA 3Heprus, Bblensiemas B NOKanbHOW 30He, Ha-
npaBnAeTcs Ha pa3pyLueHne KyMyAATUBHON CTpyW. Ha peHTreHorpam-
max (puc. 10) XopoLo BMAHO, YTo 061acTb, rae MAET NpoLecc 1 umeet
MeCTO BCMy4ymBaHue naactuH 3[13, BecbMa orpaH1MyeHHa.

3a pybexom 3101 TMn 13 nony4mn HaseaHue NxRA, T. e. 13, He cogep-
awas BB, n peanusyetca B 60/1bLLIOM KONMYECTBE PA3NIUYHBIX KOM-
nnekcos (SLERA, LRA, IRA u ap).

[fpumeHeHre 3TOro NpuHUMNA B KOHCTPYKUMAX [3 ¢ MHOropagHbim
KacCeTHbIM PacnooXeHNeM 3HepreTMyecKmx 3NeMeHTOB C pasHbiM
YPOBHEM 3HEpProBblAeNeHNA NO3BOAAET yNpaBAATb NPOLECCOM B3au-

MOAENCTBMA U ONTUMANbHO MOACTPaUBaThCA K MapameTpam Kymyns-
TUBHON CTPYW, YTO NPUBOAWT K NOBbILLEHWIO YPOBHSA 3aLUTbl. IHepre-
TUYECKMe COCTaBbl MOryT 6a3MpoBaTbCA Ha pPasNUyYHbIX peLenTypax.
O6naaas n3buparenbHOM YyBCTBUTENBHOCTLIO K KYMYNATUBHBIM CTPY-
AM OnpeAenéHHOW 3HepreTUKKU, 3HepreTMyeckme matepuansl pado-
TaloT 3G HEKTUBHO MO TaHAEMHbIM Goenpunacam 1 yANUMHEeHHbIM cep-
nedyHunkam BMNC [8-11].

3a pybexom naen cosnaHua Takmx ruépuaHbix [13 peannsyotca noka
TONIbKO AN 3aWMTbl OT MOHOGI0UYHBIX KYMYNATUBHBIX 60€NpUNacos u
KUHETUYECKUX CHAPSA0B ManokanmbepHbix nylwek. B Poccun paspa-
GoTuMKK cTaBAaT nepen rmbpuaHbimu [13 6onee ambuLMO3HbIE LEK
1 BNU3KM K CO3AaHUNI0 Ae/CTBUTENbHO YHIBEPCAbHbLIX KOMMIEKCOB,
obecneynBarloLLMX 3aLUMTy OT BCEro CNEKTpa yrpo3, BKAOYas U TaH-
AeMHble 6oenpunacsi.

B 1abn. 1 nokasaHa 3BOMOLUMS OCHOBHbIX XapaKTepucTuk A3 ans
JIBM, pa3paboTaHHbix OAO «HUW CTanu» unm HaxoaswmMxcs B cTagum
pa3paboTku.

3a 10 neT poccuinckomy pas3paboTynKy yaanoch BYETBEPO COKPATUTD
KO/MYeCcTBO noapbiBaemoro BB, a B nepcnekTviBe BoobLle 0TKa3aTb-
€A OT Hero, 3a CYET Yero MHOrOKPATHO NOBbICUTL JXUBYYECTb KOMMEK-
COB. YPOBEHb 3alUuThl, 06ecneymBaemslii Komnaexkcamu [13, npu 3Tom
He CHUKAETCS, a UMeeT TEHAEHLMIO K POCTy. BonbLuoii onbIT B 061actu
3awmTbl JIBM no3sonsetr OAO «HUW Cranu» yxe cerogHa co3aasatb 1
C MaKcumanbHomn 3deKTUBHOCTBIO aaanTMpPOBaTh UMeLLNecs Tex-
HUYeCKMe peLleHns K Ntoboi NerKkobpoHMPOBAHHOW TEXHUKE.

Puc. 5. Pesynbtat nonaganus rpaHatel M-9B B 610k nesoit cekuyun 113
BMM-3¢ 343 4C20. Mpobutuns GpoHM HeT, HO BbiBeAeHbI 13 CTpos 6 610KOB
3, Bkntoyasa 3 HUXKHMX (poTo HUAW Ctanu, 1999 1)

Fig. 5. Result of impact of PG-9V grenade in the block of the ERA BMP-3 left
section with ERA 4520. Main armor is not perforated, but 6 blocks of ERA,
ding 3 lower blocks, are destroyed. Photo by NIl Stali, 1999
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¢33 4C24.Mpobutmsa HeT. U3 cTpos Bbiwen TonbKo 1 610k (poto HUU Cranm,
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Fig. 6. Result of impact of PG-9V grenade in the side of BMP-2 IFV, protected by
ERA 4524 elements. No armor perforation. Only 1 block is out of order.

Photo by NII Stali, 2004
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EVOLUTION OF EXPLOSIVE REACTIVE
ARMOR (ERA) FOR LIGHT ARMORED
FIGHTING VEHICLES

change in the geopolitical situation in the world, reducing the

likelihood of global military conflicts, and vice versa, increas-
ing the number of local or asymmetric wars, led fo the need for rad-
ical restructuring of the armed forces and of the armored forces,
including virtually all the world powers. These changes do not in-
volve massive use of heavy tanks, but require a significant expan-
sion of the range and quantity of light military equipment. Recent
military conflicts (Afghanistan, Iraqg, Yugoslavia, and the Middle
East) have clearly shown that the most effective ones are the light
combat vehicles, which are sufficiently possessing by all-round pro-
tection, high mobility and firepower. The world and European mar-
kets of armaments and military equipment have immediately react-
ed to these changes. The sales of tanks in the past 10 years have
decreased by more than 30%, and the forecast for the next few
years is disappointing. But the sales of light armored vehicles, IFVs,
self-propelled guns and other light armored vehicles (LAV) in the
first place, increases dramatically with the largest increase (40%)
affecting in the coming years such vehicles as the IFV[1].
The requirements for the necessary levels of protection are among
other requirements that apply to the LAV today. This is what actual-
ly determines the final shape of the vehicle and this very criterion is
in the focus of the development organizations of the LAVs. It should
be noted that the requirements for raising the protection levels are
placed not only to the IFVs but also to other LAVs, including APCs,
armored vehicles, etc.
The requirements to the protection of LAV abroad are defined now-
adays by the appropriate standards. One of them is STANAG 4569
“Protection Level for Occupants of Logistic and Light Armoured
Vehicles” (NATO Standard “LAV Protection Levels”), which defines
5 levels of protection for LAV. The highest one, Level 5, implies the
profection against 25 mm APDS rounds and HE-round fragments.
This standard was adopted in May 2004 but has already become
obsolete, and many of the LAV designers are pursuing much more
challenging goals. The requirement of all-round protection of LAV
against 30 mm cannon projectiles, RPG and ATGM penetrating up
to 400-450 mm of RHA is becoming typical.
An explosive reactive armor (ERA) is the most cost-effective solu-
tion among the other protection systems capable to counter these
threats. The ERA effect is based on the use of explosion energy,
which destroys the shaped-charge jet when throwing a metal plate
obliquely either after or towards the jet at the optimum obliquity [2].
No wonder that this type of protection as applied to LAV is develop-
ing rapidly in many countries and we can see several generations
of ERA that have already been implemented or are in the process of
implementation on different LAVs.
Russia is no exception here. It was among the first to show the pos-
sibility of using ERA on LAV. And today Russia offers a variety of so-
lutions that can provide LAV with protection not only against sin-
gle-warhead RPG and ATGM penetrating up to 500...600 mm of
RHA, but also against tandem rounds.
As long ago as in 1988 Russia made the first attempts to fit LAV
with ERA kits (that had been widely used for tank protection by that
time). Figures 1 and 2 show the first ERA kits “Confact” with 4520
ERA elements [3] on BMP-2 IFV. However, live tests of those kits re-
vealed their complete non-applicability to LAV. When an ERA box
and a grenade detonated together, with the total amount of explo-
sives of about 1.1 to 1.2 kg, the thin main armor of the vehicle was
simply broken through disabling the vehicle (Fig. 3).
However, the engineers of NIl Stali company in Russia succeeded
in 1999 in designing a functional ERA kit for BMP-3 IFV [4] on the
basis of 4520 tank ERA element. The weight of that ERA kit was 4
tons (Fig. 4). The kit offered protection of the main vehicle surfaces
against PG-9VS grenades piercing up to 500 mm of RHA.

Puc. 7. inavpyrowan 4actb cTpym, npowepwan 13 ¢ anementom 4C20 (poto HUN Crannm,
1983r)

Fig. 7. Leading part of the shaped-charge jet, which passed through ERA with the 4520
element. Photo by NII Stali, 1983

Puc. 8. Jlnanpyrowas yacTb CTpyn NonHocTbio paspyleHa [13 ¢ anemeHTom 4C24
(boTo HAWM Crann, 2003 r.)

Fig. 8. Leading part of the jet was completely destroyed by ERA with the 4524
element. Photo by NII Stali, 2003

Puc. 9. Bzaumopeictene kymynatusHon ctpyu ¢ /13 Tuna NERA
Fig. 9. Interaction of the shaped-charge jet with NERA-type ERA

—
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L

Puc. 10. PeHTreHorpamma B3aumMofencTBMA KyMynsaTUBHoM cTpym ¢ 313 ¢ aHepreTnyeckum
cocTaBoMm: a) 90 Mkc, 6) 200 Mkc. XopoLuo BUAHO, YTO BblAeNIeHNe IHEPTrUM NPOUCXOANT

B IoKanbHoi o6nactu (boto HUW Cranu, 2005 r.)

Fig. 10. X-ray photo of interaction between the shaped-charge jet and reactive armor element
with energetic material a) 90 us, b) 200 us. It is clearly seen that the energy is released locally.
Photo by NII Stali, 2005
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At the same time the protection of BMP-3 IFV against
small-arms and artillery ammunition has also improved.

The experience gained during designing that ERA kit
has shown that a new ERA element specifically adapt-
ed for LAV is required. The new ERA element (4524) for
LAV was accepted in 2006 for service of the Russian
Army [5]. 4524 ERA element contfained twice less ex-
plosive than 4520 element, which contributed positively
both to the ERA survivability, and to the survivability of
the main armor. The use of 4524 ERA elements together
with unconventional solutions that enhanced fire safe-
ty of ERA elements when perforated by 7.62..14.5 mm
bullets, has resulted in the creation of ERA kits, adapted
to such LAVs as BMP-2 IFV, BTR-90 APC efc., which ex-
ceeded the first ERA kits for BMP-3 IFV by their multi-
hit ability, fire resistance and other parameters several
times. (Figs. 4, 5)

A number of technical challenges was solved in the pro-
cess of designing such protection systems, such as non-
transfer of detonation inside the ERA box, blast damp-
ing, increase of ERA survivability and fire safety. The
plastic explosives used in the first generations of ERA
featured high sluggishness. A detonation of the explo-
sive compound took place only 3...5 us after the impact
of the shaped-charge jet. As a result the jet leader man-
aged to get through the ERA (Fig.7). The slipped leader
could pierce 50...80 mm of steel armor with the velocity
of 9to 10 km/s and weight of 5 to 10 gram, which is suf-
ficient to disable LAV. A flow of fragments formed dur-
ing the penetration process, overpressure inside the ve-
hicle (100 to 150 atm) and the noise level of about 150
o 200 dB could disable both the occupants and the in-
ternal equipment.

It is possible to reduce or completely prevent the break-
through of the jet leader by using the high-sensitive ex-
plosives [6], butin this case the problems of ERA element
inflammation when perforated by small arms bullets and
ERA element detonation under the impact of 30 mm
and heavier ammunition become more urgent. These
problems have been solved in ERA with 4524 elements
(Fig.8).

The engineers of NII Stali [7] have shown, that only 10
to 15% of the detonation energy is spent in the ERA el-
ements (regarded as conventional) for destroying the
shaped charge jet. The rest of the energy is spent use-

lessly and has a parasitic effect on the protected object
and close environment. Besides, this type of ERA ele-
ments has little efficiency against 30 mm ammunition
and is completely ineffective against APFSDS rounds of
35...50 mm cannons.

The experts of NI Stali JSC think that the further efforts
in development of LAV protection should be focused
on reducing the amount of energy released in the pro-
tection system that has a parasitic effect on the main
armor. According to the latest researches of NIl Stali
JSC, one of the ways of further development is the shift
from conventional ERA to the so called energetic mate-
rials [8]. Energetic materials imply a new class of protec-
tive materials between the classical ERA and the reac-
tive armor.

The reactive armor [9], both abroad and in Russia, is
seen as the protection system based on the materials
able to absorb a part of the shaped-charge jet energy
and give it back in the form of moving bulge that inter-
acts with the shaped-charge jet. As one of approaches,
ERA protection systems using materials able to absorb a
part of the shaped-charge jet energy and give it back in
the form of moving bulge that interacts with the shaped-
charge jet, instead of explosives, have appeared in many
countries. This type of protection is qualified abroad as
the reactive armor of NERA type (non-energetic reac-
tive armor). This type of protection was used in Russia
in tank armoring as long ago as in late 1960s [9] and is
known in literature as the “bulging or reflecting plates”.
However, it is very difficult to use this type of reactive
armor for LAV per se, because its sluggishness is 10
to 20 ps and more, which in its furn causes the break-
through of a considerable part of the jet leader, which is
able fo penetrate 100 to 150 mm of RHA (Fig.9).

An attempt to raise the efficiency of the reactive armor
led NII Stali JSC to the creation of so called energetic ma-
terials. R&D conducted in NII Stali has shown that when
the shaped-charge jet impacts the energetic material
enclosed between metal plates, in the inferaction zone,
which is as small as 60 fo 120 mm, a chemical reaction
takes place with the release of a considerable amount of
energy. The energy release rate is comparable to that of
the best plastic explosives. It is about 5,000 m/s in the
interaction zone and decreases to sonic speeds with the
distance from the epicenter. It prevents the shift of the
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process to the stage of the steady-rate detonation. The
efficiency of such systems is much higher than that of
the other reactive armor systems discussed above, be-
cause all the energy released in the local zone is direct-
ed fo a destruction of the shaped charge jet. It is clear-
ly seen on X-ray photos (Fig.10) that the area, in which
the process is going on and bulging of reactive armor el-
ements is taking place, is very limited.

This type of reactive armor is called NxRA abroad, which
means that it does not use any explosives; it is used in a
variety of different armor systems (SLERA, LRA, IRA
ete).

The use of this approach in the reactive armor designs
with multi-row cluster order of energetic elements with
different levels of energy release allows controlling the
interaction process and adaptation to the particular pa-
rameters of the shaped-charge jet, which results in an
increased protfection. The energetic materials can be
based on different formulations.

Due to a selective sensibility fo the shaped-charge jet
energy, the energetic materials are effective against
tandem-warhead rounds and long-rod penetrators of
APFSDS[8, 10,11].

The ideas of such hybrid reactive armor abroad are im-
plemented only for protection against the single-war-
head chemical energy projectiles and kinetic-energy
projectiles of small-caliber guns. The Russian designers
are pursuing more ambitious goals for hybrid reactive
armor, and they are very close to building the really mul-
tipurpose systems that provide protection against the
complete range of threats, including tandem projectiles.
Table 1 shows the evolution of the main characteristics
of reactive armor for LAV that has been developed or is
under development at NIl Stali JSC.

For the last decade the Russian company has managed
to reduce the amount of detonating explosive four times,
and it may give it up completely in the near future, which
allows significantly increasing the multi-hit ability of the
reactive armor systems. Moreover, the level of protec-
tion does not go down, but tends fo increase in such sys-
tems. The longstanding experience of NIl Stali JSC in
LAV protection enables the company to work out new
technical solutions and to adapt those, which already
exist to all types of the light-armored vehicles with maxi-
mum efficiency.

Tabnuua 1. OcHoBHble xapakTepuctuku /13 ana JIBM (Poccus)
Table 1. Main characteristics of ERA for LAV in Russia

HaumeHoBaHwue, roa paspa6otku | Tun 343 MpupocT cToiikocTn (MM), Tun JIBM Macca BB*B 343, %
Denomination, year of development | Type of ERA elements 6oenpunac Type of LAV Weight of explosive*
Increase in resistance, mm In ERA elements, %
Type of threat
HKA3, 1999 4C20 500, Nr-98 BMN-3
Add-on ERA, 1999 4520 500, PG-9V BMP-3
HKA3, 2006 4C24 500, Nr-9B BMN-3, BMM-2 50
Add-on ERA, 2006 4S24 500, PG-9V BMP-3, BMP-2
HKA3, 2008 3/[13 c nokanbHon aetoHauuen | 500, MNr-9B BMIM-3 (onbiTHas pabota) 25
Add-on ERA, 2008 C camo3aTyxaHviem 500, PG-9V BMP-3, R&D
ERA element with local detona-
tion with self-extinction
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MNPEANPUATUNA

NJIOCKONAHEJ/IbHBIE BbIYUCITUTENIN

SALMLEHHOIO NCMONHEHWUSA

I_IHOCKOFIaHeanbIe Bbluncnutenn cepun MNMB
ABNAOTCA ONTUMANbHBIM peleHnem ans 00b-
ekToB ACY, uMeroLwmx orpaHnyeHHoe paboyee npo-
CTpaHCTBO M TpebyoWwmXx MUHMMIM3aLmMio Kabenb-
HbIX CO@ANHEHUIA.

HMO «MYCK» aBnsetca paspaboTyMKoM 1 N3roTo-
BUTe/IeM CPe/CTB BblYNCNTENbHOWN TEXHUKM cre-
LUMaNbHOrO Ha3HayeHWAa ANA XKECTKUX YCNOBUiA
akcnnyatauun. MpeanpuaATeM Ha CeroAHAWHUN
ZleHb 0CBOEH MOAEeJbHbIN pAfj NA0CKONaHe bHbIX
Bblumcnutenein MMNB n cpeacTB MXx pasMmeleHunA
ANA peleHnn pasnnyHbiX 3agad c6opa v o6pabort-
Ky nHbopmaumm.

MnockonaHenbHbli Bbluncautens MMB-12 B Kom-
nnekTe ¢ 3awWmiéHHon Buaeokamepoi BK-02 pas-
paboTaH 1 NpuMeHAeTCA B KayecTBe TepMuHana
BuaeokoHdepeHucsasn. Mspenne npepctasnaet
€060 MOHOG/I0K ¢ 12-4101IMOBbIM 3KPaHOM CO CBe-
TOANOAHOW NOACBETKON U BbIYUCAUTENEM Ha MpoO-
ueccopax cemeicrsa Intel Atom. MMB-12 ocHawéx
CEHCOPHbIM 3KpaHOM, TBEPAOTe/IbHbIM HaKonuTe-
NeM 1 cucTeMoit cTepeoOHNYECKOro 3BYYaHUA.
Hé3aa ANA HAYWHWKOB 1 MUKPOdOHa Ha NuLeBoin
naHesnv No3BonAloT NOAKIOUYNTD CTEPEOrapHUTYpY.
Ans 06paboTKM MHPOpMaLUM Ha paBounx MecTax n
nepeaauu eé no BHyTpeHHeil cetn paspaboTaH njio-
cKonaHenbHbln Bbluncautens [MB-15. Uspenue
npeacTasnser co6on MOHOGM0OK ¢ 15-410/MOBbIM
3KPaHOM CO CBETOAMOAHON NOJCBETKOW U BblYMC-
nUTeneM Ha npoueccopax cemenctea Intel Atom.
MMNB-15 ocHaWwéH CeHCOpHbIM 3KpaHOM, TBep-

AOTeNbHbIM HaKonuTesneM W CUCTEMON cTepeo-
(hOHMYEeCKOro 3By4aHUA.

MnockonaHenbHbi Bblumcautens [MMB-19 npea-
nonHotdyHKuMoHanbHylo 3BM
B MOHOG/I0Y4HOM UCMOJIHEHUW C LMAroHabIo 3Kpa-
Ha 19 aoimMoB. Bbluncnutenb ocHalwgH ceHcop-
HbIM 3KpaHOM, cucTemon 3awmTbl ot HC/, nmeer-
cA BO3MOXHOCTb NoakntoueHna USB Ha nuueBoi
naHenu. Msgenve noctpoeHo ¢ Mcnonb3oBaHU-
eM ogHonnatHor 3BM c npoueccopom Intel Core2
Duo 2,16 Tu. MMB-19 ocHalléH cbEMHBIM TBEPAO-
TeNbHbIM HakonuTenem, npusogom DVD, cuctemoii

ctaBnser cobon

cTepeooHMYECKOro 3By4aHus. MiMeeTcA BO3MOX-
HOCTb paclIMpeHUA BO3MOXHOCTEN BbluMCAUTENA
nyTEM YCTAHOBKMN JOMNONHUTENbHBIX NAAT MHTepden-
ca PClunn PCI-E.

KOHCTPYKTUBHO Bce BbIYMCAWUTENN MpeACcTaBAAOT
coboi 3aWULLEHHbIE U3Aenna U3 anloMUHUEBOro
cnnaB.a. [laHHasA KOHCTPYKLMA NO3BONAET IKCNNyaTh-
poBaTb U3AeNNA B KECTKUX YCNOBUAX: B MOMELLEHUAX,
B Ky30BaX Ha KONECHbIX U N'YCEHUYHbIX LIACCK, Ha Xe-
Ne3HOA0POXKHOM TPAHCMOPTe, KaK Ha CTaLMOHapHbIX,
TaK 1 Ha NOABWXHbIX 06beKTax 6eperoBoro n MopcKo-
ro 6asvpoBanusa. N3aenna nocrtaBnaTca ¢ npuém-
Kow «1» unn «5». Bce nnockonaHenbHble BblYUCAUTENN
cepuv MMMB MoryT 6bITb ycTaHOB/IEHbI HA NOACTaBKax
(cTauMoHapHbIX MM BUGPOpPasrpyKeHHbIx), Ha BUOPO-
pasrpyeHHbIx pamax Tuna «PB», BcTpoeHbl B cTaH-
AapTHyo 19-4101IMOBYIO CTOIKY, MYNLTOBYIO CEKLMIO
WAV Apyryto annapaTypy notpeburtens.

B TlnockonaHenbHbIN BblyncanTens MNMNB-12 Ha
pame BuGpopasrpyxeHHon PB12P ¢ Bugeoka-
Mepoit BK-02 v cTepeorapHuTypoii, paboyee
MeCTO TepMVHaNa BUAEOKOHbepeHLCBA3N,
rpynna ucnonHenus 1.3, 1.4,2.1.2,2.2.1

Mo »enaHuto 3akazumka HIMO «[MYCK» moxer
BHOCUTb He0OXOAMMble W3MEHEHWA B KOHCTPYK-
UMI0 BbIMyCKaeMbix u3genuin ans obGecnedyeHus
VX MOJIHOW COBMECTUMOCTU C pPa3/inyHbIMU CUCTe-
MaMu 1 KoMnnekcamu. Hawa Komnanus Gyaet paaa
BMUAETb Bac cpeam cBonx napTHépoB. Hageemcs, yto
coBMecTHasi paboTa 0CTaBMT y BaC TOJIbKO MOMIOXKM-
Te/bHble 3MOLUN.

PROTECTED FLAT-PANEL COMPUTERS

MnockonaHenbHbIN BbluncanTens MMB-15

"NPO "PUSK” is a developer and manufacturer of the
computer equipment used for special purposes and in
severe operating conditions. The enterprise has de-
veloped a model range for flat-panel computers and
means for their arrangement in order to solve different
tasks related fo information collection and processing.
The PPV-12 flat-panel computer coming complete
with a VK-02 protected camera has been developed
and is applied as a videoconferencing ferminal. The
product consists of a monoblock equipped with a
12" screen and a LED and a computer based on Intel
Atom processors. The PPV-12 is equipped with a
touch screen, a solid-state drive and a stereo system.
Audio and microphone jacks on the front panel allow
connecting a stereo headset.

The PPV-15 flat-panel computer has been developed
for processing of information at workplaces and its
transfer in the internal network. The product con-
sists of a monoblock equipped with a 15” screen and
a LED and a computer based on Intel Atom proces-
sors. The PPV-15 is equipped with a touch screen, a
solid-state drive and a stereo system.

The PPV-19 flat-panel computer is a full-featured sin-
gle-block computer fitted with a 19" screen. The flat-
panel computer is equipped with a touch screen, an
unauthorized access protection system, a USB con-
nector is provided on front panel.

The product comprises a single-board computer
based on Intel Core2 Duo 2.16 Hz processor. The
PPV-19 is equipped with a solid-state drive, a DVD
drive, a stereo system. Its capabilities can be ex-
panded by installation of additional PCl or PCI-E in-
terface boards.

The constructive design of all flat-panel comput-
ers is presented as a protected product made of an
aluminum alloy. Such construction makes it possi-
ble to operate products in the severe conditions in
premises, inside bodies of vehicles with wheeled and
tracked chassis, by railway ftransport, both on fixed
and mobile shore- and sea-based facilities. Products
satisfy the requirements for the 1st and 5th accep-
tance level. All PPV flat-panel computers may be in-
stalled on fixed or vibration balanced bases, on vi-
bration balanced frames of RV type, incorporated in
a standard 19" rack, a panel section or other user’s
equipment.

On the customer’s request, NPO "PUSK" is in a posi-
tion to make some necessary changes to the design
of products produced in order to ensure their com-
plete adaptation with various systems and complex-
es. Employees of our company will be glad fo meet
you as a partner and we hope that our cooperation
will produce only positive impression on you.
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105187, MockBa, yn. BonbHas, a. 35/19. Ten.: +7 (495) 780-76-72 (MHorokaHanbHbIi). Pakc: +7 (495) 988-29-68

35/19Volnayastr.,Moscow, 105187, Russia

E-mail: inform@npo-pusk.ru
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BbICTABKU

«TEXHOJNTOTVIN B MALLUWHOCTPOEHWN»

Bropoi MexayHapoaHbin popym «TEXHONOrMM B MAWMHOCTPOEHUN — 2012» (hopym
«TBM-2012») NPOLWLEN C 27 MIOHA NO 1 UIONA B NOAMOCKOBHOM ropoze HyKoBCKUI

Ha TeppuTopunmn TpaHCMOPTHO-BLICTABOYHOIO KOMIeKca «Poccua» Ha aapoapome
«PameHcKoe». MeponpuaTe noceTnno CBbille 70 000 YENOBEK.

opym «TBM-2012» ABMACA 3HAYMMbIM CO-

ObITieM B BbICTaBOYHOI Nporpamme roaa
[NA OTeYeCcTBEHHbIX MALLMHOCTpoUTENen 1 opy-
XenHMKoB. Torom nATM AHen HanpAXEHHON
paboTbl CTanu BbIpaboTaHHbIE YYaCTHUKAMM
[eNoBoM NporpamMmbl NyTW pelleHust npobnem
pa3BUTUA BaXKHEMLLEro CeKTopa MPOMbILLIEH-
HOCTW, HOBblE [ieNI0Bble KOHTAKTbl, 3aKtoYeH-
Hble gorosopa. C 29 uioHsa no 1 uiona Popym
Gbln OTKPBIT ANst BCEX Xenarowyx. B 3mv aHu no-
CeTuTenn yBUAENW YHUKANbHYIO AeMOHCTPaL-
OHHyl0 nporpammy «Henobegumble u nerex-
fapHblex».
[JenoBaa nporpamma ®opyma BKtouana
20 KOH(epeHUWiA, KpYr/blX CTONOB U CEMUHA-
poB, Ha KOTOPbIX BbICTynUAKM oKono 190 fo-
KNaf4YMKOB. YYacTHUKamMM 3TUX MepOnpUATUiA
cTanu 6onee 3000 cneuuanmctos 13 103 cTpaH.
B pabote aenosoi nporpammsl ®opyma npu-
HAMW  y4YacTMe NpeLCcTaBUTENN  KPYMHEMLUMX
MHOCTPaHHbIX KOMMNaHUM, peanusyloLyx Cco-
BMECTHbIE MPOEKTbl C POCCUACKMMM MaLLMHO-
cTpouTensimm.
Otkpbino paboty ®opyma nneHapHoe 3acesa-
HWe «BblCOKVe TexHonorun — onpegensiolliee
yCcnoBue YCTOMYMBOTO PasBUTKA NepefoBOro
MaLUMHOCTPOEHUA HALMOHANBHBIX 3KOHOMMKY,
B paboTe KOTOPOro NPUHANM y4acTUE: MUHUCTP
NPOMBbILLIEHHOCTH U TOproBamn Poccuiickon Pe-
nepaumnu lednc MaHTypoB, 3amectutens npeg-
ceparensa locynapcteHHon [ymbl AHpgpen Bo-
pobbLEB, NepBbI 3aMecTUTeNb NpefcefaTens
Komurera locyaapcrBeHHow [lymbl MO NPOMBbILL-
neHHoctv Bnagnmup lyteres, aupektop ®epe-
panbHoii cnyObl N0 BOEHHO-TEXHUYECKOMY CO-
TpyaHuyecTay Anekcanap PomuH, reHepanbHbIi
nvpektop OV «LleHTpanbHbin asporuapoau-
HaMUYeCKU MHCTUTYT» Bopuc AnéwwuH, reHe-
panbHbIi AMPEKTOp Bcepoccuinckoro HayyHo-

MCCNEeAoBATENbCKOTO UHCTUTYTA aBUALMOHHDBIX
martepuanos Eerenuii Kabnos, npesuaeHt 06-
LEPOCCUIACKON OOLLECTBEHHOW OpraHM3aLmm
Masioro 1 CpefHero npeanpuHUMarensCTea
«Onopa Poccum» Cepreinn bopwcos, ynpaens-
fowmniA NnapTHEp KomnaHwmm Strategy Partners
AnekcaHap Viapucos. MexayHapoaHoe busHec-
COOOLYECTBO HA MNEHAPHOM 3acefaHnn npes-
CTaBAAAM MUHUCTP MO NPOMBILLIEHHOCTI M arpo-
NPOMbILLNEHHOMY  KOMMeKcy EBpasuiickoi
3KOHOMMYecKomn komuccumn Cepreii Cupgopckui,
reHepanbHbli  AMpeKTop Accouuauuy eBpo-
nevickoro 6usHeca ®pak Laythd, npeacena-
TeNb COBETa AMPEKTOPOB W MMaBHbIA UCMONHU-
TeNbHbIA AnpekTop KomnaHuu General Electric
Dxedrcbpy Vimmenst, npeaceaarens coBeta au-
pektopoB KomnaHuu Alcatel Lucent ®uaunn
Kamio, BuLe-npe3naeHT KuTacKon Kopnopa-
ummn China Poly Group Corporation BaH JluHb.
Taroke B nepBblii AeHb Popyma nog PyKOBOA-
crBom Bnagvmupa lyteHeBa coctosnoch pac-
lWmMpeHHoe 3acefaHue  KoopauHauMOHHOro
KoMWTETa OBLLECTBEHHBIX COBETOB Npu (heae-
panbHbIX OpraHax Bnactu.

BaxHenwum cobbiTvem BTOPOro fHs paboTsbl
MexpyHapoaHoro gopyma «TexHonorum B ma-
LUIMHOCTPOEHUK — 2012» ctana KoHdbepeHuus
«Poslb 060POHHO-MPOMBILLNEHHOTO KOMMIEKCa
B MOZIEPHM3aLMM CTPaHbI 1 0BLiecTBa», NpoBe-
[EHHas noj pyKOBOACTBOM 3amecTutens lMpega-
cepatena lNpasutenbctBa Poccuiickon ®epe-
pauun Omutpua PorosmHa. B BbicTynneHusx
pYKOBOAUTENEN KPYMHEMLWMX NpeanpuaTiin un
KOPNOpaLuWiAi MaLIMHOCTPOUTENBHON OTPacu,
06LLECTBEHHBIX U MONUTUYECKNX feATeNen, Be-
JYLWMX 3KCNEPTOB HALNW OTPaXKeHWe He ToMb-
KO npo6nembl, cTosiLyye nepes «0BOPOHKON»,
HO W NyTW UX peLleHuna. Mocetnnn meponpusaTue
250 peneraros.

Bonbluol nHTepec cnywarenei Bbi3ana Mex-
JyHapogHas HayyHo-mpaKTuyeckas KoHde-
peHuus «[ocyaapcTBeHHbIE KOpopaLum, By3bl
U HayyHble opraHusauuu: npobnembl 1 nep-
CMEKTUBbI COTPYAHMYECTBA B MHHOBALMOHHOW
cdeper. AKTyanbHOCTb 3aTpar1Baembix BOMNpPO-
COB 3aCTaBWNa y4aCTHUKOB MEPONPUATUA NPOA-
NNTb AVICKYCCUIO HA TPU Yaca.

depepanbHoi  cnyx6oi MO BOEHHO-TEXHU-
yeckomy cotpyaHudectsy (PCBTC Poccum)
u cybbektamu BTC 6bino nposeseHo 6Gonee
100 BCTpey 1 neperoBopos Mo JIMHUN BOEHHO-
TEXHWYECKOro COTPYAHWNYECTBA C PYKOBOACTBOM
1 NpeAcTaBUTENAMM ODULMANBHBIX feneraLuii
BOEHHbIX BEAOMCTB W MPOMBbILUNEHHBIX KOM-
naHui 13 28 3apybexHbIX rocyaapcrs, B xoae
KOTOPbIX 06CYHAANMCh BOMPOCHI peanv3alum
VIMEIOLLMXCS KOHTPAKTOB, a Takke 6binn Hame-
yeHbl NNaHbl Ha Byayliee.

B pamkax fenoBoi nporpammbl 28 WIOHsA CO-
CTOANCA KPYrMblA CTON Ha Temy «BoeHHo-Tex-
HUYECKOe COTPYAHMYECTBO KaKk (haKkTop Kanu-
Tanusauum otHoweHnn Poccma — HATOw,
opraHu3aropamu Kotoporo Bbictynunu ®CBTC
Poccum - OAO  «PocoboponaKcnopt». Ha-
pagy ¢ 3tum OCBTC Poccumn B pamkax Po-
pyma opraHu3oBaHa KOHbepeHUuus Ha Temy
«CoBpemeHHble TEXHOMOTM NOCIENPOAAKHOMO
06CNYKMBAHMSA NOCTABAAEMOrO Ha IKCMOPT BOO-
PYEHWA 1 BOEHHOMW TEXHWKY U X AanbHelLlee
pasBuTME HA OCHOBE MHOPMALMOHHbBIX CUCTEM
WHTErpUPOBAHHOM NIOMUCTUMECKON NOLLEPHKM.
MoATBepxpaas CTatyc 3HaYMMOro AeN10BOro Me-
ponpusatisa, ®opym «TBM-2012» ctan nno-
WAAKOW ANA 3aKloYeHUa pAaga CornalleHui
U KOHTpaKTOB. TaK, 27 uioHs Obll NoAgnucaH
naKeT [OKYMEHTOB Mexzay [ocyaapCTBEHHOW
Koprnopaumen «POCTEXHONOMU» W BXOAALM-
MW B €8 COCTaB XONAUHraMM U POCCUNCKMMM
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1 MHOCTPaHHbIMK NapTHépamu. Beero nognuca-
HO 6 MeXyHapOAHbIX COrNaLleHni 1 3 — ¢ oTe-
YeCTBEHHbIMUY KOMMAHUAMM.

HacblweHHoii 6bina pabota Ha Popyme cTpa-
Ternyeckoro naptHépa «TBM-2012» — «Hosu-
KombaHKax». B AHU npoBeaeHVst MeponpusTus
6aHK, NPYOPUTETHLIM HaNpaBieHNeM AesTeNb-
HOCT KOTOpPOro ABnAeTcA duHaHCMpoBaHWe
peanbHOro CeKTopa POCCUIACKOM 3KOHOMMU-
KW, NOAMMCAN COrNalleHnsi 0 COTPYAHUYeCTBE
C /mjepamn OTeYeCTBEHHOTO MaLUMHOCTPOe-
HMA — KoHLUepHamun «OpuoH» 1 «OnTnyeckme
CUCTEMbI U TEXHONOTUW», @ TAKIKE KOMNaHNAMM
PT — Buotexnpom v Ikcnaten. KoHdepeHuma
«MawmHocTpoeHune B Poccum: Touku pocta, UH-
BeCTUUMM U BaHKOBCKOe (hUHAHCUPOBaHMey,
opraHu3oBaHHas 6aHKOM, BbI3Baa OrPOMHbIN
WHTepec y y4yacTHUKoB «TBM-2012» — roctamm
meponpuatusa craau 6onee 100 pyKosoauTe-
nen BefyLMX NPeAnpUATUIA MALINMHOCTPOEHMUA
N CMEXHbIX OTpacnen.

GepepanbHas  cnywba  «PocnpupoaHaasop»
npu nopaepxke OAO «TBK ,,Poccma“», nog
pyKoBoAcCTBOM npeaceaatens O6LLecTBeHHO-
ro coseta npu deaepansHoit cnyxbe no Hag-
30py B cthepe nNpMpoaononb3oBaHna npodec-
copa A. ®. ManblwweBcKoro, NnpoBena Kpyribii
cron «Cnuctema perTHroBOW OLLEHKM 3KOO0ro-
3KOHOMUYECKON 3PPEKTUBHOCTU POCCUICKO-
ro 6usHecar. Y4actvie B MepPONPUATAN NPUHAN
npeactasutenu MK «PoctexHonorumy, ®C «Poc-
npMpoAHaa30p» M 36 KPyMHbIX 3auHTepeco-
BaHHbIX OpraHM3auuin n Komnasum. Mo uroram
BCTpeYn GbuUio NpuHATO pelwenue mexway OC
«Pocnpupograazop» n TBK «Poccua» o peanu-
3aLMM HOBOTO BbICTaBOYHOrO NpoeKTa «TexHo-
noruv B 3konornu» B uioHe 2013 roga Ha Tep-
putopuu TBK «Poccusy.

YcnetwHoi pabore yyactHukos Gopyma B Mepo-
NPUATUAX JeN0BOI NPOrpammbl Coco6CTBOBa-
Na noArotoBneHHas MHGPACTPyKTypa, KoTopas
BK/t0Yana B cebs KoHdepeHL-3a/ibl BMECTUMO-
ctbto 100-200 4enoBeK, OCHaLLEHHble cucTe-
MamM 3BYKOYCUNEHUSA, CUHXPOHHOTO NepeBoAa,
060opyAoBaHMeM Ans AeMOHCTPALIMM Npe3eHTa-
LIMOHHbBIX MaTepuranos. [neHapHoe 3aceaaHvie
npoLuno B naBunboHe F1, 3an KoToporo paccuu-
TaH 6onee yem Ha 1000 YenoBek. [ns nposepe-
HUA AENOBbIX BCTPEY B NaBWNbOHE AMPEKLUN

®opyma 6bin1 BbieneHbl NeperoBopHbIe KoM-
HaTbl, KOTOpble PE3ePBMPOBANNCH YHACTHUKA-
MV MEPONPUATUSA.

[ns yno6cTea npeacrasuteneit CMIU, oceellas-
wux pabotry Popyma, ObinM OpraHM30BaHbI
Npecc-LEeHTP 1 npecc-3a, B KOTOPOM NPOBOAU-
NINCb Npecc-KoHepeHLMn, a TaKkiKe oCyLLecT-
BAANACL MpsMas TPAHCAAUMA BbICTYNIEHWIA
YYaCTHWMKOB MIeHAPHOro 3acefaHus. Bcero Ha
MeponpuaTMM 6biNI0 aKKPEAUTOBAHO CBbilue
1300 3KypHaNMCToB 13 270 POCCUICKYX 1 3apy-
GEeHbIX CPeACTB MaccoBoM MHhopMaLMK.
BbictaBouHasa nporpamma ®Popyma «TBM-
2012» o6beanHmna ABe BbICTaBKM:

— MexayHapogHasi BbICTaBKa BOOPYKEHWU U
BOEHHOM TeXHWKM «OBOPOH3KCN0-2012x;

— MexayHapoaHas BbICTaBKa MPOMbILLNEH-
HbIX TEXHONOMMW W WHHOBaLMA «Mawnpom-
3KCno-2012».

B BbicTaBOYHOW nporpamme ®opyma yyacTeo-
Banu 6Gonee 300 KomnaHuin m3 Poccuitckoit
®epepaumu n gpyrux ctpaH: benapycu, Apme-
Huu, YkpauHbl, PpaHumm, Fepmannm, ABctpun,
Kutas, WHamm, Cudranypa. OGbeAnHEHHble
3KCNO3ULMM BbiNK OpraHW30BaHbl MpaBuTens-
ctBom MockBbl, TOproBo-NpOMbILLAEHHOW Na-
nartoin Camapckoii 06nactn, agMmuHUCTpaLen
PszaHcKoli obnactu.

JKCNO3MLUMKM  Pa3MECTUNCL B BbICTABOYHbIX
naBunboHax Ha naowaam 11600 m2. bonee
8000 M? Ha OTKpbITbIX NIOLWAAKAX 3aHMMa-
/N HaTypHble 06pasLibl BOOPYIKEHWSA, BOEHHO
TEXHUKW W FPaXAaHCKOW NPOAYKUMU MaLIMHO-
CTpouTeNnbHON oTpacnu. Ha crosHKkax pacno-
NOXMANCD 27 eanHuL, TexHukn MuHuctepcTea
060poHbl. Cpean HUX FNaBHBIMM 3KCMOHATa-
MW CTanu onepaTMBHO-TAKTUYECKWIA PAKETHBIN
KomnneKc «VckaHgep», 3PC C-300B, 3PK «byk-
M1-23», 3PK «Top-M1», TaHku T-90A n T-80Y,
BMI-3, BPOM-1, 152-mm camoxofHoe opyane
MCTA, BM «'pap». 47 e[yHAL TEXHUKN POCCUI-
CKVX U 3apyGexHbIX KOMNaHWIA NPeACTaBeHb
BefyLLVMM NPEANPUATUAMIA U KOPMNOPaLUAMM.
HekoTopble 13 06pasuoB, Hanpumep Moaep-
HU3UPOBaHHbIA TaHk T-90C 1 6oeBas maluu-
Ha noaaepku TaHkoB BMIT pa3spaboTku HIMK
«YpanBaroH3aBoa» M rpy30BOii aBTOMOGUIb
«Ypan-6370» aBTo3aBopa «YPAJl», LMPOKOW
06L11eCTBEHHOCTY NPeACTaBNeHbI BiepBbIe.

EXHIBITIONS

JemoHcTpaumoHHas nporpamma ®opyma B
nepBble TpY AHsA paboThl BKOYANA AMHaMUYe-
CKMe NnoKasbl 06pa3LoB BOOPYKEHUI U BOEH-
HOM TEXHWKWM Ha CneuuanbHO NOCTPOEHHOM
nonuroHe TpaHCNOPTHO-BbICTABOYHOTO KOM-
nnekca «Poccua». Kpome Toro, ansa ocdumum-
anbHbIX AeNeralmin MHOCTPaHHbIX rocyAapcTs
Ha nonuroHax ®IYM «HMMN ,Basanbt» 1
Oryn «UHUUTOUYMALL» cocTosannch nokasbl
rPaHaToOMETHOrO U CTPEIKOBOTO OPYXMUA.
Mporpamma «Henobegumble u nereHaap-
Hble» CTana ApKoN AeMOHCTPaLuen BO3MOX-
HOCTEN COBPEMEHHOM rPpaXaaHCKOM 1 BOEH-
HOW TexXHWKW. B nokase npuHsano yyactme
30 eAnHWL, TEXHUKW. [NaBHbIM PeXnCCEpPOM-
MOCTAHOBLUMKOM CTan 3aCNyXeHHbl apTuct
Poccuitckon ®epepaumnu Anekceit FapHu3os,
NOCTAHOBLMKOM «TaHKOBOro Ganeta» — Xo-
peorpacd bonblworo Teatpa AHapen MenaHb-
MH. CMHXpOHHOE MaHeBpMpOBaHWe nNATU
TAMENbIX NYCEHWNYHbIX 60EeBbIX MaLUMH Ha Npe-
AenbHO Manoii niowaam 6610 oduymnanbHo
3amKCpoBaHo POCCUICKMM KOMUTETOM MO
perucTpauum peKopaoB niaHeTbl.

3a Tp¥ AHA, OTKPBITLIX AN NoceTuTenen, co-
CTOANOCH NATb NOKa3os.. lporpammy «Heno-
Geanmble M nereHaapHble» CMOTY YBUAETb
6onee 35000 3puTenei.

BesonacHyio pabory ®opyma obecneyun-
Bann oKono 2000 COTPYAHWKOB MOAULMMN
M BOEHHOCHYXaLMX BHYTPEHHUX BOWCK
MBJ, Poccun, pabGOTHUKOB YaCTHbIX OXpaH-
HbIX NPEANPUATUIA U BEJOMCTBEHHON OXpa-
Hbl. CBbiwe 100 BONOHTEPOB U3 MOCKOBCKMX
BY30B NOMOranu NpoBefAeHNo MEPONPUATIR
®opyma.

MexayHapoaHbiii popym «TexHONorMn B Ma-
LWUMHOCTPOEHUN — 2012» MoayyYnn BbICOKYIO
OLEHKY Y4aCTHWKOB, rocTel, AeneratoB W
npeccobl. Kak otmeTtun 3amectutens lMpeace-
natens MNpaeutenbctea Poccuiickon Pepepa-
umu Amutpuin PorosuH, popym «TexHonorum
B MaLIMHOCTPOEHNM» He TOJIbKO NPMOBPEN
nponucky B YXyKoBCKOM— OH npuobpen aB-
TopuTeT U npusHaHue. MpUHATO pelueHune,
cornacHo Kotopomy copym «TexHomorum
B MalMHOCTPOEHUM» BYAeT NPOBOAUTLCSA
C NepMOAMYHOCTLIO OAMH pa3 B ABa roaa, no
YETHbIM roaam.
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MNPEANPUATUNA

Anekcanap bypasnés, UBaH JlonyxoB

ADVANCED TCA AJ1d NOCTPOEHWA CACTEM
B OBOPOHHOW 1 ASPOKOCMUYECKOW OTPAC/IAX

Horve 3apa4m 060pOHbI 1 BesonacHocT Tpe-

GyIOT MCNONL30BaHUA BbICOKONPOU3BOAMTENb-
HbIX BCTpavBaeMbIX MPOLLECCOPOB CepBepHON ap-
xuTeKTypbl. OGCYET AaHHBIX OT pajapos, cepsep
widpoBaHua/AelundpoBaHUs, CUCTEMbI NMOMOLLM
B MPUHATUM PELUEHUIn Ha OCHOBE aHanu3a rpacu-
YeCKow MHGOPMALIMKM B PEXUME PEANBHOTO Bpeme-
HW, aBTOMaTW3aLmsA CUTYaLOHHOIO LieHTPa — BOT He-
MOJHbIN NepeyeHb 3aay, KOTOpble MOXHO yCneLwHo
peLLaTh C MOMOLLbIO CUCTEM, MOCTPOEHHBIX HA Hase
MOZy/bHbIX Natchopm craHaapta ATCA.
KntoueBoi anemeHT TexHonorn ATCA — BbiCOKas npo-
MycKHas CnoCoBHOCTb MHTEPKOHHEKTOB 0OMeHa AaH-
HbIMW MEXY MOZYNAMY CUCTeMbI, 0becredmBaroLLas
B HacTosllliee BpeMA nepecbiiky MHbopmaumm Ha
CKOpOCTU 10 40 [6uT/C. MpW 3TOM apXUTEKTYPA MEX-
MO/YNbHOTO WHTEPKOHHEKTa MO3BONSET YCTaHOBUTb
MOJIHYIO CETb C O{HOBPEMEHHBIM B3aUMOZEVCTBMEM
NtoGbIX MOZYNelt ApYr ¢ Apyrom Ge3 NoTepu CKOPOCTU
BHYTPM LUACCU MGO M1CMONB30BaTh BCTPOEHHBIE KOM-
myTaTopsbl. Cneumdmrkaums ATCA noaaepmBaeT pas-
JMYHbIE TUMbl UIHTEPKOHHEKTOB, OfIHAKO Ha NMPaKTVKe
pacnpocTtpaHeHue nosy4un Tonbko opuH — Ethemet,
KOTOPbIA pean3oBaH B Biae 1-, 10- 1 40-rMrabuTHbIX
KaHanoB obmeHa MHGopMaLEN Mexay MOayNsMA 1
COOTBETCTBYIOLMMM BCTPavBaeMbIMVi KOMMYTaTOpa-
mu. Obs3arensHoe ycioBie craHaapta ATCA — Hanu-
ume Kak MUHUMYM fIBYX JyOAMPOBaHHBIX UHTEPKOH-
HeKToB: 6a30BOro, NpegHasHayYeHHoro Ans obmeHa
[JaHHBIMU B NPOLIECce BbINONHEHWsA 3aaa4u, 1 obLe-
ro Nnosb30BaHWA, NPefHa3HAYeHHOTO /1A NOCTaHOB-
KV 33724 1 nonyyeHus pesynbrata. Ha npaktuke 310
Npe/CTaBneHo B Bufe ABYX KaHanoB 10/40 Gigabit
Ethemet 1 aByx KaHanos 1 Gigabit Ethemet, peanu-
30BaHHbIX Ha Kaxaom mogyne ATCA. ATCA-wacey Bbl-
MyCKatoTcA 1A YCTAHOBKM B CTaHAApTHY0 19" mam
600-MM CTOVIKY W NOAPasfensioTca Ha ropu3oHTab-
Hble (415 ropMU30HTANILHOTO PACMONOKEHUS MOAYNeN-
«1e3BUIN») 1 BepTUKaNbHbIe. EMKOCTL Waccu npu ro-
PU30HTa/IbHOM UCTIONHEHNM, KaK NPaBWo, HaXOAWTCA
B npepenax ot 2 4o 6 mogaynein NoaesHomn Harpysku,
B TO BpPeMs KaK BepTuKasbHble Waccy Bbicoton 13U
CnocobHbI BMECTUTL OT 14 [0 16 Moaynei-«nessuit»
nosie3Hom Harpysku (puc. 1). Boicokas pabotocnocob-
HOCTb AIBNSIETCA KIHOYEBOW Xapaktepuctvkoin ATCA u
03HQYaeT rapaHTMpoBaHHOe obecneyeHre «rops-
Yeii» 3aMeHbI OXNAKAAIOLMX BEHTUAATOPOB, 6lIOKOB
NUTaHUsA, BNIOKOB MHTENNEKTYaNbHOMO YNpaBneHus
LIACCW 1 MOaYNen-«1e3BIA» NONE3HO Harpy3Ku B 3a-
BMCMMOCTY OT KOHGMTYpaLmn CUCTEMBI.

ATCA-MOZYJIU NMOJIE3HOMN HATPY3KU

C TOYKM 3peHust NPOLECCOPHOW MOLLHOCTW, nnar-
thopma ATCA orpaHuyeHa 350 BT — makcumanbHom
TeMA0BON HArpy3Koi Ha MoAy/b-«Ne3Bne» Npy BO3-

[JYLIHOM OX/TX/AEHWM LIACCU B NOAHON KOMIMOHOBKE.
370 B 5 pas Gonblue, Yem Ana cuctem 6U CompactPCl
nm VME. B 10 e Bpemsa pasmep nnarbl ATCA
280x322,25 MM NO3BONSAET PAa3MECTUTb HECKONIbKO
MHOTOSAEPHBIX MPOLLECCOPOB € 60NbLIMM 06BLEMOM
BbICOKOCKOPOCTHO /IYIHAMWUYECKO NaMATV U Heob-
xogmmon nepucepun. Hanpumep, Ha mogynax ATCA-
7365 (puc. 2), npon3BoAMMbIX KOMMaHuWeii Emerson,
MOryT GbiTb YCTAHOB/EHBI ABa 6-AAEPHbIX NpoLec-
copa Intel Xeon 5645 2,4 ITu, 1 96 [6aiit onepame-
Hol namsaTi DDR3. BbicoKas BblMMCMTENbHAA MOLLL-
HOCTb mopynen-«nessui» ATCA OTKpbIBAeT HOBble
BO3MOMHOCTU MO UCMO/b30BAHWI0 UX He TONBKO /1A
paboThl B «THKENBIX» NPUIOKEHWSAX, HO U 15 peLue-
HWSA TPAAVLMOHHBIX NPUKNAZHbLIX 334a4 B 0OOPOH-
HOW NPOMBbILLAEHHOCTU. MOLLHOCTb OAHOTO MOAYNS-
«NE3BUS» MOET COCTaBATL oKono 250 hnonc, a
MOLLHOCTb 19" Waccu npu noHoM HabuBke — nopsif-
Ka 3 Tdnonc, 4To BNOAHE AOCTATONHO ANA PeLleHna
3apay Pypbe-npeobpazoBaHnii CUTHANOB COBpE-
MEHHbIX PaZiapHbIX KOMIIEKCOB B PEXMME peasbHO-
ro BpemeHu. CoBpemMeHHble cepBepHble nnardhopmbl
TaKke 06134aloT HeoOXOAMMBIMU XapaKTepucTu-
KaMn ANA UCMONb30BaHUA B KOMMYHMKALIMOHHbIX
cuctemax. BbicoKas ckopoctb obmeHa AaHHbIMU
«npoLeccop—namsTb» nopsaka 50 bair/c — 3anor
ycnexa BO MHOTUX 33fa4ax C BbICOKON KOMMYHVIKa-
LIMOHHOM Harpy3Koi, TaKvX Kak 06paboTka TakTnye-
CKOrO BUAEO B peasbHOM BpemeHu, Wit poBaHue/
JelwncposaHue Nnotoxka 1 apyrue npunoxexus. Co-
BpemeHHble ATCA-nnathopmbl NOAAEPKMBAIOT MHO-
}KeCTBeHHble BapWaHTbl OpraHu13aumy nogacucTeMbl
XpaHeHus.. JIoKanbHoe XpaHeHne MOXET GbITb opra-
HW30BaHO C MOMOLLbIO [IMCKOB, pacnonaraembix Ha
camom mopyne-«nessum» ATCA (RAID-maccuB), nnm
C NpYMEHeHVieM BHeLHUX cuctem xpaHeHuns NAS
(network-attached storage). Cyiectyer Gonblioe
mHoroobpasue ATCA-mozyneid no tunam. Mogynu-
«ne3sua» ATCA noapasaensioTca Ha NpoLEeCcCopHbIe,
CofiepXaLume Te UK UHble NPOLLECCOPbl apXUTEKTYP
x86 (Intel, AMD), DSP, RISK (Cavium Network n ap.) u
npefHasHayeHHble AN PeLleHrs OCHOBHOW 3aaaqn
mbo anst conpoleccuHra, kommytatopsl Ethemet,
ATCA-HocuTenu moayneit pacwmperus AMC v moay-
nn ATCA ansa BBOAa-BbiBOAA CneLyanv3npoBaHHbIX
CUTHA/OB, eC/IM TAKOBbIE TPEOYIOTCS.

YC10BUA SKCITYATALMK

B ommnume oT cToeuHbIX cepBepoB, NpeAHasHa-
YeHHbIX ANA 3KCMayaTtauum npu Temneparypax fo
+35...+40 °C, Mmoaynm ATCA paboTtocnocoGHbI BM/IoTb
[0 +55 °C. CToKOCTb pelueHunin Ha 6a3e cTaHaap-
Ta ATCA K BMGpaLum 6bina NpoBepeHa Ha NpaKTuke
OfIH/M M3 aMePUKaHCKWX NOAPALYMKOB MUHUCTEP-
cTBa 060poHbI CLLIA, KOTOpbI NPOBEN CTaHAAPTHIN
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Puc. 1. lWaccun ATCA KomnaHum

Emerson Ha 2 ropu3oHTanbHbIX (a) 1

14 BepTuKanbHbIX (6) MoAynen-«ne3Bmin»
none3Homn Harpy3Kku

Fig. 1. ATCA chassis from Emerson for

2 horizontal (a) and 14 vertical (b) "edge™-
modules of payload

Puc. 2. Mogynb-«ne3sue» ATCA-7365
KomnaHuun Emerson c AByMA 6-AfepHbIMK
npoueccopamu Intel Xeon 5645 2,4 Ty
(MukpoapxuTekTypa Westmere)

1 12 cnotamu ansA yctaHoBku namatu DDR3
Fig. 2. "Edge™module ATCA-7365 from
Emerson with two 6-core processors Intel
Xeon 5645 of 2.4 GHz (microarchitecture
Westmere) and 12 slots for DDR3 memory
installation

3akasatb moaynbHble nnatdop-
Mbl cTtaiaapta ATCA moxHo y
odmumanbHoro AucTpubbioTopa
npoaykuuu Emerson — komnanum
NPOCO®T.

The ATCA standard modular plat-
forms can be ordered at the au-
thorized Emerson produce dis-
tributor PROSOFT.



BOEHHbIN TECT, M3BECTHbIN KaK TeCT Ha yCToW-
4ynBOCTL K AeToHaumm «Class A barge testing».
B pamKax 3Tux ucnbitaHuii 3apsg B3pbIBYATOrO
BeLLecTBa [IETOHMPOBAN MOA [HMILEM NiaBalo-
et nnathopmbl € YCTAHOBEHHBIMU CUCTEMA-
mu ATCA komnaHun Emerson 1 cToeyHbiMu cep-
Bepamn KOprnopaTtvBHOrO Knacca. Pesynbratom
UCMbITaHUI ABUNOCH 3aK/I0YEHNE O TOM, YTO CH-
crembl  ATCA-nnatchopmbl  paboTaroT  ycTonyu-
BO MPU BO3/EWCTBMAX TAKOTO POAa, B TO Bpems
KaK CToeuyHble cepBepbl BbIWAM U3 CTpos. [laH-
Hble UCMbITaHWA MOATBEPAUIN ABHbIE MPEUMy-
wectea ATCA-nnatopmbl Npu peLleHnn 3agad
BOEHHO-MOPCKOro (hioTa 1 Aanu 0OCHOBaHWe AN
BHeZPEeHWA 3TOM N1aThOPMbI B APYrvX CETMEHTax
HaLMOHabHOY 060POHbI TAKTUYECKOTO U CTpaTe-
TMYECKOro Ha3HayeHus.

HA 3EMJIE, B HEBECAX U HA MOPE...

ATCA Kak nnatdopma 06/1aiaeT yHUKabHbIM Ha-
6OPOM TEXHUYECKMX KAYecTB, Tpebyembix B CO-
BPEMEHHbIX 060POHHbIX 1 23POKOCMUYECKMX OT-
pacnsix, 1 UMEET NAATb KIIOYEBbIX NPEVMYLLIECTB,
B CPABHEHMM C TPAAMLMOHHBIMU CTOEYHBIMM Cep-
Bepamu: 1) BbICOKWE BbIYMC/MTENBHBIE U KOMMY-
TaLMOHHbIE CMOCOBHOCTY, IKBUBANEHTHbIE 3TUM
MOKa3aTe/IsIM CTOeYHbIX CEPBEPOB; 2) BbICOKas
paboTocnocobHOCTL (4O «NSATU AEBATOK» — He-
JOCTVMMbIN YPOBEHb NPY 1CMOMb30BaHNM CTO-
€4HbIX CEepBEepOB); 3) MOBbILLIEHHAs CTOMKOCTb K
(haKTopam BHellHeNn cpefpl; 4) 6onee BbiCOKas
KOMMAKTHOCTb U MeEHbLLUMIA BEC; 5) AOATOCPOY-
HbI LKA NocTaBku (06b14HO 5—7 net), rybokas
npeq:- 1 nocienpoaaKHas NofaepMHKa co CTopo-
Hbl Pa3paboTUMKOB CUCTEM.

ENTERPRISES

Komnanuua Emerson, 4bu usgenna umcnonb-
30BaHbl B [JaHHON CTaTbe [/ UANCTPaLUK,
Obina OfHUM M3 WHULMATOPOB 3apOXAEHMA
ctaHpapTa ATCA. CeroaHsa 3Ta KOMNaHWA BHO-
CWT OCHOBHOW BKNaf B pasBuTue cneumdura-
ummn ATCA v paclumpeHne eé BO3MOXKHOCTeN
KaK KNYeBOW Mopy/ibHOW nnathopmbl He
TOMKO ANA TeNeKOMMYHMKALMOHHBIX NpUIo-
weHuil. Kakne 6bl 3a1aum HY Obiny noctasne-
Hbl nepep cuctemamn ATCA, Kak B BblUMCaU-
TeNbHOM, TaK 1 B KOMMYHUKALMOHHON cdhepax,
COOTBETCTBYIOLME LIACCU, MPOrpamMmmHble 1
annapartHble KOMMOHEHTbI OT CrneLuann3npo-
BaHHbIX MPOM3BOAWTENEN W, Mpexae BCero,
OT OAHOr0 U3 MHMLKaTopoB cTaHaapTa ATCA —
KomnaHunm Emerson — nomoryt cnpaBuTbCA
C HUMW.

Alexander Buravlyov, lvan Lopukhov

ADVANCED TCA FOR BUILDING SYSTEMS
IN THE DEFENSE AND AEROSPACE INDUSTRIES

M any defense and security problems need the application of high-efficiency built-
in server-based architecture processors. Counting radar data, encryption/de-
cryption server, systems of assistance in taking decisions based on real-time graphic
information analysis, automation of situational center - this is an incomplete target
list that can be successfully resolved by means of using systems built on the basis of
modular platforms of ATCA standard.

The key element of ATCA technology is a high throughput capability of interconnects
of data exchange between the system modules ensuring presently the information
transmission at the rate up to 40 Gbit/s. At that the architecture of the intermodule in-
terconnect allows for setting up a complete network with a simultaneous inferaction
of any modules with each other without loosing speed inside the chassis, or use the
built-in switchboards. The ATCA specification supports any types of inferconnects,
however, only one of them, the Ethernet, has got a practical distribution, which has
been implemented in the form of 1-, 10- and 40-Gigabit channels of data exchange be-
tween modules and corresponding built-in switchboards.

A mandatory condition of ATCA standard is the presence of at least two duplex in-
terconnects: a basic one intended for data exchange in the course of mission perfor-
mance, and the general-use one intended for target setting and getting result. Prac-
tically, it is presented in the form of two Ethernet channels of 10/40 Gigabit and two
Ethernet channels of 1 Gigabit implemented in every ATCA module. The ATCA-chassis
are manufactured to be installed into a standard 19" or 600 mm rack and are divid-
ed into horizontal (for horizontal arrangement of “edge” modules) and vertical ones.
In case of horizontal arrangement the chassis spaces are generally located within the
limits of 2 to 6 payload modules, while the vertical chassis 13U high are able to incor-
porate from 14 fo 16 payload “edge” modules (Fig. 1). The high working efficiency is
the ATCA key characteristic and implies a guaranteed provision of “hot” replacement
of the cooling fans, power units, smart control units of chassis and payload “edge”
modules depending on the system configuration.

PAYLOAD ATCA-MODULES

From the process power point of view the ATCA platform is limited by the maximum
thermal load of 350 W on the “edge” modules with chassis air cooling in full configu-
ration, which is 5 tfimes more than for 6U Compact PCl or VME systems. At the same
time the ATCA board size of 280 322.25 mm makes it possible to arrange a couple of
multicore processors featuring a big volume of the high-speed dynamic memory and
the required periphery. For instance, fwo 6-core processors Intel Xeon 5645 of 2.4
GHz and 96 GB of random-access memory DDR3 can be installed in modules ATCA-
7365 (Fig. 2) produced by Emerson.

The high computational power of ATCA “edge” modules opens up the new possibili-
ties for using them not only for operation in “heavy-duty” applications but for the so-
lution of traditional applied tasks in the defense industry. The power of one edge”
module can amount to about 250 GFLOPS, while the power of 19" chassis with full
stuffing makes about 3 TFLOPS, which is quite sufficient for solving the Fourier tasks,
i.e. the real-time transformations of signals of the modern radar systems. The up-to-
date server platforms also feature the required characteristics to be used in the com-
munication systems. The high speed of processor-to-memory data exchange of about
50 GB/s is a passport to success in many challenges with high communication load,
e.g., such as processing the real-time tactical video, flow encryption/decryption and

other applications. The up-fo-date ATCA-platforms support the diversified variants
of storage system organization. The local storage can be organized with the use of
disks located in the ATCA “edge” module (RAID-array) proper, or the external storage
systems NAS (Network Attached Storage) can be used. There exists a great multiplic-
ity of ATCA-modules by types. The ATCA “edge” modules are divided into processor-
type comprising some or the other processors of architectures x86 (Intel, AMD), DSP,
RISK (Cavium Network and other) and intended for solving the main task or for co-
processing, Ethernet switchboards, ATCA-carriers of AMC add-in modules and ATCA
modules for input/output of dedicated signals, as required.

OPERATING CONDITIONS

Unlike the rack-mount servers intended for operation at temperatures up to +35...
+40°C, the ATCA modules remain serviceable up fo +55°C. A stability of ATCA stan-
dard-based solutions to vibration has been tested practically by one of the American
contractors of the US Ministry of Defense, who has conducted a standard military
test known as the defonation stability test “Class A barge festing”. A charge of explo-
sive denoted in the framework of this test under the bottom of the floating platform
with the installed Emerson ATCA systems and the rack-mount corporate-class serv-
ers. The fest has resulted in a conclusion on that the ATCA-platform systems work
stable at such type of exposures, while the rack-mount servers have been destroyed.
These tests have proven a decisive superiority of the ATCA-platform in solving the
Navy missions and have been taken as an authority for infusing this platform into the
other segments of national defense of tactical and strategic purpose.

ON THE GROUND, IN THE SKY AND AT SEA...

ATCA as a platform possesses a unique set of technical properties required in the
modern defense and aerospace industries and features four key advantages over the
traditional rack-mount servers: 1) high computational capabilities and high making-
and-breaking capacities (equivalent to rack-mount servers); 2) high working efficien-
cy (up to “five nines”, which is unattainable when using the rack-mount servers); 3)
high resistance fo the environmental factors (higher than with the rack-mount serv-
ers); 4) better compactness and smaller weight as compared with the rack-mount
servers; 5) long-dated cycle of supply (normally, this is 5-7 years), profound pre-sales
and after-sales support of the systems’ development agencies.

Emerson company, whose items are used for demonstration in this article, became
one of the pioneers of ATCA standard origination. This company makes the major
contribution today to the development of ATCA specification and expansion of its ca-
pabilities as the key modular platform not only for telecommunication applications.
No matter what targets are set for the ATCA systems both in the computation and
communication spheres, the corresponding chassis, software and hardware compo-
nents from the specialized manufacturers and, first of all, from Emerson company as
one of the ATCA standard pioneers, will help cope with them.

I) S ®  Ten:+7 (495) 234-06-36. Dakc: +7 (495) 234-06-40
RO OFT E-mail: info@prosoft.ru, http://www.prosoft.ru
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Bcerpa Ha BepHoi opéute -

PROSOFT®

COMPONENTS
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Internationd!
ISR Rectifier

‘. | interpoint

BbicoKkoHafieXHbIe 3NIEKTPOHHbIE KOMMOHEHTbI ANl KOCMUYECKON
annaparypbl u cnewnanbHbIX CUCTEM CBA3U U pPafn0JI0KaLUK

CREE
« CBY-TpaH3uctopbl GaN Ha SiC

 MOHONWUTHbIE MHTErpanbHble cxembl CBY
(MMIC)

« Kpuctannsl ans GBY-TpaHamcTopoB

International Rectifier

« CunoBble pagnaunoHHo-CTOKIME 1 06LLe-
NPOMbILLEHHbIe TpaHaucTopbl MIOSFET

* PagunaunoHHo-CTONKMe 1 06LLenpo-
MbILLJTIEHHbIE BbICOKOBOJIbTHbIE ﬂpaMBepm
3atBopos MOSFET/IGBT

» PagnaunoHHO-CTOMKIUE CTabUNN3aTopbI
HanpsHKeHns

» PaguaunoHHO-CTONKINE TBEPLOTENbHbIE pesie

» PagunaunoHHo-CTOlKMe
DC/DC-npeo6pa3oBarenu

=

RFHIC

« GaN-ycunutenu ans umnynbcHbix PJ1C
« Ycunutenu ans cuctem cBA3u

« lLlnpokononocHole GaN-ycunutenu

« Manowymswine ycunutenn

Crane Electronics — Interpoint™

« PagnaumoHHo-CTOlKMe
DC/DC-npeo6pasoBarenu

+ PanaumoHHO-CTONKME MOMEXONOAABNS-
toLLmMe unbTpbI

+ DC/DC-npeobpa3osarenu ans
ABMAKOCMUYECKIX MPUMEHEHIA

- [TomexonogasnstoLe GunbTpbl 415
ABNAKOCMUNYECKINX MPUMEHEHUI

AKTUBHbIN KOMNOHEHT BAWEIr0 BM3HECA

Ten.: (495) 232-25-22 « E-mail: info@prochip.ru « Web: www.prochip.ru




XPOHOI'PA®

1 ABIYCTA

B cootBetctBuM ¢ Ykasom [lpesupeHta P®
N2 549 ot 31.05.2006 r. oTMeyaetca namsar-
Haa pata — [leHb Toina BoopyméHHbix Cun
Poccuiickon ®epepaumm.

B 3toT feHb B 1941 r. Tbin cTan pogom Boo-
py*&HHbIx Cun CCCP (npuka3 Hapkoma 06o-
poHbl CCCP N2 0257 «06 opraHusauuu Mnas-
HOro ynpasneHus Toina KpacHoi ApMun...»).
CeroaHa Tbin BoopywéHHbIx Cun Poccuiickon
depepauun aBnseTCs HEOTHLEMIEMON YacTbio
060pOHHOrO MoTeHUMana rocyaapcTea 1 CBs-
3YI0LMM 3BEHOM MEX/Y IKOHOMUKOIN CTpaHbl
1 HenocpeacTBeHHO BOiCKamu, notpebnsio-
LWMMK NPOU3BOAMMYIO NPOAYKLMIO.

2 ABI'YCTA

B cootBetctBUM ¢ Ykasom [pesupeHta P®
N2 549 ot 31.05.2006 r. oTMeyaeTcsa namar-
Haa pata — [leHb Bo3pylwHo-AecaHTHbIX
Bovick (B[B).

B atoT geHb, 2 aBrycta 1930r., Ha yueHusax Mo-
CKOBCKOI0 BOEHHOI0 OKpyra nog BopoHexem
Brnepsble 6bII0 AeCaHTMPOBAHO Ha napaluio-
Tax lecaHTHoe nojpasjeneHune B KoANYecTee
12 yenoBeK [ANs BbINONHEHUS TaKTUYECKON
3a7aun. ITOT e JeHb ABnseTcsa AHEM CBATOro
npopoka Wnuu, KoTopbli CHUTAETCA NOKPOBU-
Tenem B/1B, B ero 4yectb npoBOAATCA IUTYpPruv
N YCTPANBAETCA KPECTHbIN X04,.

B Hactoswee Bpema BB npeacrasne-
Hbl MATbIO COEAMHEHVAMMW — [BE BO3AYLIHO-
AecaHTHble AnBM3UM (0aHA M3 HUX FOPHAs) U
O/iHa [leCaHTHO-LITypMoOBas 6puraaa, a Tarme
J1Ba OT/le/IbHbIX MOJIKA W YacTn obecneyeHus.
Boicka nonHocTbio 60€erotoBbl M CNOCO6-
Hbl BbINOHWTbL NI0ObIE 33]a4M KaK Ha Teppu-
Topumn Poccuiickon ®egepaumn, Tak 1 3a eé
npeaenamu, obecneynBas HaUWOHabHble
MHTEPECHI CTPaHbI.

6 ABI'YCTA

B cootBetctBUM ¢ YKasom [pe3upeHta PP
Ne 549 ot 31.05.2006 r. oTMe4aeTca namsAT-
Has Aata — [leHb YKene3HoAOpOKHbIX BOMCK.
MpuypoueH Ko AHI0 06pa30BaHMsA creLnanb-
HbIX BOEHU3MPOBAHHbIX NOAPA3LENeHNUI ANns
OXpaHbl W 3KCMayaTauuu KenesHow [opo-
rn C.-Netepbypr — Mocksa. Mpu 3tom B Co-
otBeTcTBMU € YKasom lpe3nanyma BC CCCP
N23018-x07101.10.1980 r. npodeccuroHans-
HbI Npa3aHuUK [leHb Xene3Ho[0pOKHMKA OT-
Meyaertcs 2 aBrycra.

155 neT Hasaa (1857) B Poccuu U3gaH yKas o
COOPYXEHWUN NepBOW CETU Xene3HbIX LOPOor,
a paHee, 11 HoA6psA (30 okTAGPA MO CT. CT.)
1837 r., 175 net Hasaa B Poccum Gbina or-
KpbiTa enesHas popora C.-Metepbypr —
Llapckoe Ceno — nepBas B Poccun enesHas
Aopora o6LecTBeHHOro NoNb30BaHus.

7 ABI'YCTA

110 net co aHA poxaeHna bopuca laspu-
nosuya LnutanbHoro (25.07(07.08).1902—
06.02.1972), KOHCTPYKTOPa aBUaLMOHHOTO
BOOPYXeHUsA, OAHOro U3 cosjatenen 3Ha-
MEHWTbIX aBuaLunoHHbIX nynemétos LUKAC
(7,62-mm) 1 nywek WBAK (20-mm).

3a Bblatowmecs 3acnyrv B CO3AaHAN HOBbIX
ob6pasuoB BoopyweHus b. . LinutansHomy
npucsoeHo 3BaHue epos CounanmcTnyecko-
ro Tpyaa, eMy ABaxabl npucyxaanack Focyaap-
cteeHHas npemus CCCP, 1 oH 6bin HarpaxagH
OpLeHaMM M MHOTOYUCNEHHBIMA MeAaNsMu.

9 ABI'YCTA

[eHb BouHCKOW cnaebl Poccum — [leHb nep-
BOW B POCCUIACKON UCTOPWM MOPCKOMN Nobesb
pycckoro dnota nog komaHgoBaHvem lMetpa |
Haf WBeeAamu y mbica FaHryT (1714). YctaHoB-
NeH B cooTeTcTBUM ¢ DefiepanbHbiM 3aKOHOM
01 13.03.1995 . N2 32-03.

STRATEGY

Butanwuii Jle6epeB, npescesaTtenb CEKLUM MCTOPUM aBUALIUM

1 KocMoHaBTuKM CaHKT-MeTepbyprckoro otaeneHns HauvoHanbHoro
KoMuTeTa no nctopum n punocodum Haykm n TexHnkm PAH,
cneuuanbHo Ans xypHana «HoBblil 060poHHBIN 3aka3. CTpaTerumn»

B atoT geHb 7 aBrycra (no cr. ct.) B xoae Be-
nvkon CeBepHon BoMHbI 1700-1721 rr. co-
CTOSINI0Cb MOPCKOE cpaxeHue y Mmbica [aH-
ryT (n-B XaHKo, ®uHnaHans) B bantuitckom
Mope, 3aKoH4uBlIeecs nobefoit PyccKoro
bnota Hapg WBEACKMM.

55 net Ha3ag (1957) Ha 3aBoge N2 402 Mu-
cyanpoma B r. MonotoBcke (HbiHe CeBepo-
JBWHCK) CNyllieHa Ha BoAy NepBas COBETCKan
atomHas noasofHas nopaka K-3 «JleHnHckun
KOMCOMON» Npoekta 627 (rnaBHbliA KOH-
cTpykTop B. H. MNeperyaos).

Ha3BaHue «JIeHUHCKUIA KOMCOMOA» Noj-
BOJHAaA NOAKAa YyHacnejoBana OT OfHOM-
MEHHOW Aam3enbHon MJ1 M-106 CeBepHoro
dnoTa, normbLein B 04HOM 13 GOEBbIX NMOXO-
0B B 1943 1. 3T0 NOYETHOE MMA OHa HoCMNa
c 9 okTabpa 1962 roga. B nocnegHue roabl
cnyx6bl K-3 6bina nepeknaccudurymposaHa
U3 Kpeiicepckoii B 6onbuyio (B-3).

10 ABI'YCTA

310 net Hazag poaunca CrenaH ®épo-
poBuy  Anpakcud  (30.07(10.08).1702—
06(17).08.1758), reHepan-henbamaplian
(1756), y4yacTHUK pYCCKO-TYPELKOW BOWHbI
1735-1739 rr. B Hayane CemuneTHen Bow-
Hbl 1756-1763 rT. — rNaBHOKOMaHAYOLWmMIn
pYyccKon apmuen.

11 ABI'YCTA

50 net Ha3aa (1962) Bo Bpems nponéra Koc-
muyeckoro kopabna (KK) «BocTtok-3» Hapg
MockBoi1, 3anyLL,eHHOro B 3TOT A€Hb C KOCMO-
Apoma baiikoHyp, HenocpeacTBeHHO ¢ 6opTa
KK no LleHTpanbHomy TeneBugeHunto nepena-
BasoCb TeNeBM3MOHHOE M3006paxeHue Koc-
MoOHaBTa. 310 Obina nepeas B Mupe npamas
Tenenepegaya c 6opta KK, Bo Bpems Kotopoit
KocmoHaBT A. . Hukonaes BEn penoprax.
TeneBn3noHHaa nepepava ¢ «Boctoka-3»
npoAomKanach 3 MUHYTI.

Ha cnepyrowwnin geHb, 12 asrycta 1962 r.,
cneumanbHble BbINYCKU TENEBU3NOHHBIX HO-
BOCTel NnepeaaBanvChb B Te4eHUE BCErO AHA.
B 3TOT /leHb 6bINO OCYLIECTBNEHO NATb NpsA-
MbIX TENIEBU3NOHHbIX Nepesay M3 KocMoca
¢ KK «BocTok-3» (KocmoHasT A. I'. Hukona-
eB) u «Boctok-4» (M. P. Monosuy). PetpaH-
CNAUMA nepepay OCyWecTBAANACh HA MHO-
rme CcTpaHbl Mupa.

J70 6bin TaKke NMepBbIi B MUpe rpynno-
BON KOCMMYecKUid nonér (12-15 aBrycra
1962 r.). KK «Boctok-3» un «BocToK-4»
npubAMKanuUch ApYr K Apyry Ha paccrosn-
HWe Jo 6,5 Km.
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12 ABI'YCTA

[leHb BoeHHO-BO3AYLIHbIX CMN — nNamATHas
Aarta, oTMeyaemas B COOTBETCTBMM € YKasa-
mu Mpesungerta PO ot 31.05.2006 r. N2 549
1 oT 29.08.1997 r. N2 949 «06 ycraHoB/e-
HuM [JHA BOEHHO-BO3AYLUHBIX CUA».

B 3toT feHb, 30 uiona (no cr. ct. ) 1912 r,
BOEHHbI MUHWUCTP, TeHepan OT KaBanepuu
B. A. CyxomnuHos nognucan npukas N2 397,
no KOTOpOMY BCe BOMPOCHbI BO3Ayxonna-
BaHWA W aBMalLuMW nepefaBanucb B Befe-
HWe BO3AyxonnaBaTeNnbHOW 4vactu [naBHO-
ro ynpaenenus leHwra6a, Bo3rnaensemoin
reHepanom-manopom M. W. Wunwkesuyem.
Takum o6pa3om, Gbin CO34aH HOBbLIA poj
BOOPYMEHHbIX  CUN, BOEHHO-BO3AyLUHblE
cunbl Poceuinckon Mimnepumn — Mmnepatop-
CKWUI BOEHHO-BO3AYLWHbIA (hAoT.

Mocne nobeapl OKTAGPbLCKOW peBoMOLMK
MNocranosnennem Coseta HapogHbix Kommc-
capos Coto3a CCP ot 28.04.1933 r. N2 859
B YeCTb BbIAAIOWMNXCA AOCTUHKEHUN YYEHBIX,
aBMaKOHCTPYKTOPOB, pPabOTHMKOB aBManpo-
MbILUNEHHOCTH, NETHOTO U TEXHUYECKOro COo-
craBa BBC 6bin ycTaHoB/eH [leHb Bo3ayuHo-
ro ®nora CCCP (JeHb aBuauum) — 18 aBrycra.
O[HaKo OCHOBHbI€E NPa3AHNYHbIE Meponpus-
TWA U aBUALMOHHbIE NPA3AHMKU, NOCBALLEH-
Hble 3TOMYy NaMATHOMY AHI0, MPOBOAATCA
B [leHb Bo3pywHoro ®nota Poccum.

19 ABI'YCTA

[JeHb Bo3aywHoro ®nota Poccun — npodec-
CUOHaNbHLIN  NPa3AHUK  OTeYeCTBEHHOM
aBMaLMOHHON oTpacu.

MamaTHas pata B cooTBeTcTBUM C lMOCTaHOB-
nenvem Npesnanyma BCP® 0128.09.1992r.
N2 3564-1 «O6 ycTaHOBAEHWUM NPa3aHMKa
[eHb Bo3aywHoro ®nota Poccumn» exerogHo
0TMeyYaeTcsa B TpeTbe BOCKPeceHbe aBrycra.

OtmeyaBLwuiica B 1979-1988 rr. Bo BTOpoOe
BOCKpeceHbe hespans leHb Aapodnota Yka-
30m lMpe3nanyma BC CCCP or 01.11.1988 r.
«O BHECEHWM M3MEHEeHWI B 3aKOoHOAaTeNb-
ctBo CCCP 0 npasgHUYHbIX M MaMATHbIX
AHsAX» Obln 06beanHEH ¢ IHEM Bo3aywHoro
®nota CCCP. No3tomy npa3aHuK [eHb Bos-
gywHoro ®nota Poccun ob6befnHAET BOeH-
HbIX U FPaXAaHCKUX aBUATOPOB.

21 ABIYCTA

100 neT co AHA poxAaeHna AnekcaHapa Im-
maHyunosuya HygenbmaHa (21.08.1912-
02.08.1996), KOHCTPYKTOpPa aBMaLMOHHOIO
N PaKeTHOro BOOPYKEHUS.

Mop pykosoactBom A. 3. HyaenbmaHa co3-
AaHbl: aBMaLmoHHble nywku HC-37, HC-23,
H-37, HC-45, H-57, HC-76, HP-23, HP-30,
Heynpasnsembie paketl C-5, C-8, C-25,
NPOTVBOTAHKOBbLIN  PaKEeTHbI  KOMMIEKC
«®anaHra» u ero moanduKaymm, KOMNNeK-
Cbl ynpaBnsemoro BoopyxeHus «Kobpa»
N «3eHUT», 3eHUTHO-PAKEeTHble KOMMEK-
cbl «CTpena-1» (9K31), «Ctpena-10» (9K35)
nap.

55 net Hasag (1957) ¢ nnowazakm N2 1 Koc-
moapoma baiikoHyp ocyuiecTBnéH nep-
Bblii ycnelwHblid nyck BP P-7 (8K71) ¢ XXPA,
PA-107 u PA-108.

B coobuenun TACC o cozparmmn B CCCP mex-
KOHTMHEHTaNbHON BaNNNCTUYECKON paKeTbl
07 27.08.1962 r. roBopunock: «Ha gHAX ocy-
WecTBNEH 3anycK CBepxAanbHen MEKKOH-
TUHEHTANIbHOW MHOTOCTYNEHYATON PaKeThl.
Mcnbitanua npownn ycnewxo. OHW nonHo-
CTbl0 MOATBEPAMAM NPAaBUAbHOCTb pacyé-
TOB M BbIGpaHHON KOHCTPYKUuM. Monér pa-
KeTbl MPOXOAU Ha 04YeHb GONbLIOI BbICOTE.
Mponaa B KOPOTKOE BPeMA OrpomHoe pac-
CTOIHWe, paKeTa ynana B 3aJaHHblii parioH».

74 HOBbI 0BOPOHHBIN 3AKA3 CTPATEFMMU | 04 | CEHTSABPb 12

10 net Haszag (2002) BbINOJHEH mnepBblii
3anyck PH Atlas V (CLUA) ¢ asuratenem PJ-
108 KoHcTpyKumn HNO «3Hepromatu» (PP).

22 ABI'YCTA

JeHb MocynapctBeHHoro gnara Poccuinckon
®epepauny — rocyfapCTBEHHbIN NPa3fHUK,
yCTaHOBMEeHHbIA Ykazom [pe3upeHta PO
N® 1714 o1 20.08.1994 r. «O [lHe Tocyaap-
cTBeHHoro nara Poccuiickon ®egepauum».
OTmeuvaetca ¢ 22 aBrycra 1991 r., koraa BC
PCOCP ytBepann B KayecTBe othuuUManbHO-
ro ctnara Poccuiickoit ®epepauun Geno-
CUHE-KpaCHbIV TPUKONOP.

OduumnanbHO 3TOT rocyAapCTBEHHbIA CUM-
Bon ytBepaun lMétp MNepBblii, KOTOPbLIA OnNpe-
Aenun NopsoK LBETOB U COGCTBEHHOPYYHO
HauepTan obpasey dnara.

40 net Haszag (1972) cocTosiics nepsblit NONET
NepBOro 3KCNEPUMEHTANIbHOIO 3K3emnns-
pa AanbHero yaapHo-pasBeAbiBaTeNbHOro
cBepx3BykoBoro camonéra T-4 (U3a. 100)
(3kmnax: B. C. UnbtownH, H. A. Ancdépos)
KoHcTpyKumm OKB M. O. Cyxoro, paccuu-
TaHHOro Ha CKOPOCTb NoNETa Ao 3200 KM/u.
BnepBble B NpaKTKe OTEYECTBEHHOTO U 3a-
pYBEKHOro CamMoNETOCTPOEHUA NOAET Npo-
BOAMNCA C NPUMEHEHNEM CUCTEMbl JUCTAH-
LMOHHOrO yNpaB/ieHUA 1 aBToMaTa TAru.

23 ABI'YCTA

[JleHb BOMHCKOM cnaebl Poccun — [leHb pas-
rpoMa COBETCKMMM BOWCKAMMU HeMeLKo-
hawmcTckux Boick B Kypckoit 6utse (1943).
YcTaHOBNEH B COOTBETCTBUU € PesepanbHbiM
3aKkoHoM N2 32-03 o1 13.03.1995 .
Kypckas 6utBa — 0AHO U3 peluaLmx cpa-
XeHuin BTopon mupoBon BOWHbI. B xope
He€ COBeTCKMe BOWCKA B pe3ynbTaTte ynop-
HOWM U CTOVKON 060POHbI M3moTanu 1 obec-
KpPOBWAW Bpara, a 3aTem, nepenas B KOH-
TPHacTynaeHue, pasrpomMuan rpynnupoBKu
npoTMBHKKa Ha OpnoBckom 1 benropoacko-
XapbKOBCKOM  HanmpaBneHusax. 5  aBry-
cta 6binnM ocBoboaeHbl Opén u benro-
poa, 23 aBrycta HemLibl OCTaBuAn XapbKOB.
B Kypckoit 6utBe BEpMaxT noTepsn OKono
500000 4yenoseKk, 1500 TaHKOB, CBblle
1700 camonétoB, 3000 opyauii. Fepmanus
1 €€ COI3HUKM BbIN BbIHYKAEHbI NepeinTu K
obopoHe Ha Bcex Teatpax BTopoi muposoii



BOIHbI. Kypckasi GUTBA U BbIXOZ COBETCKUX
BOWICK K [JHenpy 3aBepLlunin KOPEHHON ne-
penioM B XO/€ BOVHBI.

29 ABI'YCTA

100 neT Hasag (1912) B Mockse Ha Teppu-
Topum GbiBlen aepeBHn ®uan (HbiHe Kyty-
30BCKMUIA MPOCMEKT) OTKpbiNacb NaHopama
«bopoauHckas 6utean.

OcHOBY MEMOPMANbHOrO KOMMNIEKCA COCTaB-
na10T u3ba coseta B Ounax, BOCCTaHOBNEH-
Haa nocne nowapa B 1887 r., n cama na-
Hopama BbopoauHcKoi 6uTBbl, CO3A4aHHan
no 3aka3y umnepartopa Hukonas Il K ctone-
o OTeYeCcTBEHHOW BOWMHbI 1812 . Xy[oX-
Hukom ®. A. Py6o B 1912 r. B 3Toin pabote
emy nomoranu W. I. Macoenos 1 KOHCynb-
TaHT b. M. KonobaKuH.

MepBoHayanbHO naHopama 6bina OTKPbI-
Ta B 1912 r. B cneynanbHO NOCTPOEHHOM
naBunboHe Ha YucTbix npygax B Mockse.
B 1918 r. naHopama 6bina AeMOHTMPOBaA-
Ha 1 nocne AnuTeNnbHOM pecTaBpal My BHOBb
OTKpbITa K 150-netuto 6uTBbI B 1962 I. B 30a-
HUK My3es-naHopamsbl Ha KyTy30BcKOM npo-
CMeKTe, KOTOPbIA BHOBb OTKPbIN CBOU ABEPY
B mapTte 2012r.

2 CEHTABPA

DNeHb PoCCMICKOM TBapauM — NamMATHbIN
[leHb 0TMEeYaeTcA B COOTBETCTBMM C YKa3om
Mpe3npaenta PO N2 549 ot 31.05.2006 T.

MepBble B Poccun reapperickue nNoaKu —
MpeobpaxeHcknit 1 CeMEHOBCKUI — Gblnn
co3paaHsbl Metpom | B 1690 r. B Havane XX B.
pyccKkas reapaus coctosna u3 12 nexoTHbIx,
4 CTPENKOBbIX, 13 KaBanepuncKux noakos,
3 aptunnepuiickux 6purag, 1 canépHoro 6a-
TanboHa, hIOTCKOro 3KMNAXKA Y HECKONbKUX
Kopabnen. B CCCP reapausi Bo3poaunach
B roabl Benukon OTeYeCcTBEHHON BOWHbI.
Yactu, kopabnu, coeanHeHns n obbeguHe-

HWAA, @ TaKKe 4acCT¥ pPeaKTMBHOW apTunne-
puu npeobpasoBbIBanCh B rBapaeickue 3a
MacCOBbI Fepon3M, MyXeCTBO 1 BOMHCKOE
MacTepcTBO, NPOABNEHHbIE B 60sX.
Y00CTOEHHbIM 3BaHuUA «[Bapaenckas» BOUH-
CKUM YacTAM Bpyyanucb rBapaenckme 3Ha-
MEHa, UX BOEHHOCNYKAWMM — HarpyAHbI
3HaK «[Bapauns», a reapaeriam BM® — nps-
MOYronbHasA NNacTMHKa C MyapoBOWN NEHTOW
OpaHXeBOro LBeTa ¢ Y8PHbIMU MPOAObHbI-
MM NOA0CaMM.

[BapAeilbl BCceraa cnyxunm obpasuom 6es-
3aBETHOW NpefaHHOCTK cBoel PoguHe, He-
nokonebumoii Boan K nobege, xpabpocru,
CTOMKOCTU U ynopcTBa.

3 CEHTABPA

[eHb conugapHocTn B 6opbbe ¢ Teppopus-
MOM — MamsTHas [arta, yCTaHOB/eHHas B
cootBetctBUKN ¢ DefepanbHbiM - 3aKOHOM
Poccuitckon ®egepauun ot 06.06.2005 r.
«O AHAX BOMHCKOW cnasbl (NobefHbIX AHAX)
Poccum».

[lata HanpamMyto CBA3aHa C Tparm4ecKumm co-
6biTuAMM B BecnaHe 1-3 ceHtabps 2004 r.
B 3TOT AeHb He TonbKo B becnaHe, HO U no
BCEN CTpaHe BCMOMMHAIOT MEPTB Teppopu-
CTMYECKNX aKTOB, a TAKXe COTPYAHNUKOB Npa-
BOOXPaHUTENbHbIX OPraHoB, NOrUGLWMX Npu
BbINONHEHUN Clyxe6Horo gonra.

4 CEHTABPA

[JeHb cneuuanucta no sgepHomy obecne-
4yeHuto — npodeccuoHanbHbil  BOEHHbIN
npasgHuk Poccuun. OTmevyaercsa B cOOTBeT-
cTBUM ¢ Ykasom Mpesnpgenta PO N2 549 ot
31.05.2006 r. B 370T fileHb NpoBOAATCA Me-
PONPUATUA NO HarpawieHutio BeTepaHoB
noapasgeneHnii 0coboro pucKa v yBexose-
YEHUIO NAMATY NOrMOLINX.

B ctpaternyeckune apepHble cunbl Poccui-
ckon Pepepaumn BXOAAT Ha3eMHble Mex-
KOHTUHEHTa/IbHble 6aNNNCTUYECKNE PAKETbI
CTalMoOHapHOro M MoABMKHOrO 6GasmpoBa-
HMA, MOPCKME 1 aBUALMOHHbIE CTpaTernye-
CKUe AfepHble BOOPYKEHNS.

CeroaHsa pa3BuTME SAEPHOrO OPYKENHOro
Komnnekca Poccun ocyulecTBaseTcs B pam-
Kax rocysapCTBEHHOW NpOrpammbl BOOpY-
XeHua, deaepanbHbiX LeneBbiX Nporpamm.
Peanusaums npeaycMOTpPEHHbIX UMK Mepo-
npuATUIA obecneynBaeT COXpaHeHue Knoye-
BbIX 6a30BbIX AI€PHbIX TEXHONOMNI, Kaapo-
BOM0 W HAy4YHO-TEXHWYECKOro MoTeHuuMana
opraHusauuii «Pocatoma», obecneynBaer
JaNbHellee pa3BUTME W YKpenneHue aaep-
Horo wuTa Hawero OTeyecTBa.

5 CEHTABPA

50 neT Hasah (1962) cocrtosnca nepBblii
B CCCP ycnewHblnt nyck BP P-14, ocHalwéH-
HOM TepmoszepHoi Goesoit yactbio (BY).

STRATEGY

Vcnbitanue cepuinHoi BP P-14 c Tepmosgep-
Hoi BY ocyuiectBneHo B pamKax onepauumu
«Ttonbnak». Myck BbINnoAHMA 1-N AMBU3MOH
lMpueKyNbCKOro paKeTHoro nonka Bute6-
CKOM paketHow ameusum PBCH n3 painoHa
/0 ctanumm fcHasa (oxHee Yutbl) no 6oe-
Bomy nonto [-2 Ha nonuroHe o-sa Hosas
3emns.

8 CEHTABPA

[leHb BouHCKoN cnaBbl Poccun — Jenb bo-
POANHCKOIO CPAXKEHMA PYCCKOWM apmMun nog
KomaHgoBaHuem M. U. Kyty3oBa ¢ dpaHuy3-
cKoit apmueii (1812). YcTraHoBEH B COOTBET-
ctBun ¢ PepepanbHbiMm 3akoHom N2 32-03
o1 13.03.1995 .

B atoT geHb 200 net Ha3ag y cena bopoauHo
B 124 KM 0T MOCKBbI COCTOANOCH FreHepanbHoe
cpaxeHue OTeyecTBeHHON BOMHbI 1812 roaa,
B KOTOPOM Yy4yactsoBano 112000 yenoBeK u
640 opyaun denbamapwana M. U. Kyty3osa
npotve 130000 yenosek 1 587 opyani Hano-
neoHa. B pesynbrare GUTBbI Kaxaas U3 CTOPOH
notepsna 6onee 50000 YenoBeK, HO HUKTO
He mocyutan cebs nobexaeHHbIM. PpaHLly3-
CKMI umnepatop HanoneoH He cpa3y cmor no-
HATb, YTO MPOU30LLNO. YIKe B CCbIKE, Ha 0-Be
CsaToi EneHbl, OH ckaxeT: «Camoe cTpallHoe
13 BCEX MOMX CpPaXeHWid — 3T0 TO, KOTOpoe A
nan nog MockBoii. PpaHLy3bl B HEM NoKasanu
cebs foCTOiHBIMK ofepaTb nobeay, a pyc-
CKME OKasanucb JOCTOMHbIMU ObiTb Henobe-
OUMBIMUY.

BopoanHcKoe cpaxeHue oKaszano 6Gonblioe
BNVAHME HA [aNbHENWNA X0 BOWHbI. PpaH-
Lly3CKaa apmusa noHecna noTepu, KoTopble
B 6nKaiillee Bpems BOCMOMHUTL He MoOrfa.
Bbin HagnoMNeH MopanbHbIA ayx dhpaHLy30B
1 pasBesiH MUd 0 HenobearMoCcTU 1X apMuu.

9 CEHTABPA

B cootBetctBUMM ¢ YKa3zom [pe3ugeHta PP
Ne 549 ot 31.06.2006 r. oTme4aeTca npo-
(heccmoHanbHbI BOEHHbIN Npa3fHNK — [leHb
TaHKuCTa.

TaHKoBble BoiicKa asnsATca pogom Cyxo-
MYTHbIX BOWCK W NpeAHa3HayeHbl ANA Befe-
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HUsA 60eBbIX AEeACTBUI CAMOCTOATENLHO U BO
B3aMMOJENCTBUMN C LPYrMMK POAAMU BOWCK,
cneumanbHbIMM BOMCKAaMM U OCHALLLeHbl TaH-
KaMmn pasNnyHbIX TUMOB.

TaHKOBblE BOMCKA yCMewHo nposiBuau cebs
BO BCEX OCHOBHbIX onepaunax Bennkon Ote-
YyeCcTBEHHOM BOMHbI. 3a €€ roabl 250000 TaH-
KUCTOB U cBbille 9000 TaHKoCTpouTenen
HarpaxgeHbl opaeHamun 1 mezanamu. Yum-
TbiBasi WX GoeBble 3aciyrM B MUHYBLUIEN
BOiHe, 11 uionA 1946 r. 6bin ycTaHoBNEH
[leHb TaHKMCTa, KOTOPbIN Npa3fHyeTCcs exe-
roflHO BO BTOPOE BOCKPECeHbe CEHTAOPS.

11 CEHTABPA

[leHb BOMHCKOM cnaBbl Poccun — [leHb no-
GeAbl pycCKoi 3CKaapbl MOA KOMaHLOBA-
Huem @. @, YiwakoBa Haj TypeLuKoW 3cKa-
apoii y mbica TeHapa (1790). YctaHoBneH
B cootBeTcTBUM ¢ PefepanbHbiM 3aKOHOM
N2 32-3 01 13.03.1995 1.

B 3T0T AeHb (MO H. CT.) PYyCCKO-TypewuKom
BOMHbI 1787-1791 rr. KpencepcKun oTpsaA
(10 nuHKopoB, 6 dperatos, 1 6ombapanp-
CKMii Kopabnb 1 20 BCNoOMOraTebHbIX Cys0B)
agmupana ®. ®. Ywakosa obHapyxun Bpa-
weckyto ackaapy (14 nuHkopos, 8 dpera-
TOB, 23 BCMOMOraTeNbHbIX CYAHa), KOTOPOW
KOMaHAoOBan KanyaaH-nawa XwocenH. [ina
npeaoTBpalleHns Bbicagku B Kpoimy Typew-
KOro fAecaHta pyCcCKMe OTKPbIIN OroHb Mo
Bpary u obpatunu Typok B 6ercto. B pe-
3y/bTate 3TOM MOPCKOW Gatanuu, AnvBLLeN-
¢ ¢ 11 no 13 ceHTabps, TypeuKas 3cKagpa
roHeca TAXENble NoTepu: 3aToHyNu ABa 74-
nyleyHbIX Kopabns, B TOM YKMCie OfVH W3
tnarmaHoB — «KanysaHve» U HeCKOJbKO
MEeJIKUX CYAO0B, 3aXBayeHbl B MeH 4 cyaHa, B
TOM YMcne 66-nyleyHblil kKopabnb «Menexu-
Baxpu», 2000 yenosek youTbl. MoTepu pyc-
CKMX: 21 yenoBeK youT u 25 paHeHsl. Mobe-
Aa obecneynna pycckomy oty rocnoAcTBO
Ha YépHom mope B Kamnauuio 1790 ropa.

14 CEHTABPA

110 net co gHs poxaeHus Hukonas Unbu-
ya KamoBa (01(14).09.1912-24.11.1973),
co3patens BepTONETOB COOCHOM CXeMbl
Mapku «Ka».

Nop pykosoacteom H. U. Kamoea 6binn cos-
faHbl BepTonéThl Ka-8, Ka-10, Ka-15, Ka-18,

Ka-25, Ka-26, BuHToKpbIn Ka-22, aspocaHu
«Cesep-2» n Ka-30, a Takwe rauccep. Vimen-
Ho KamoB npuayman cnoBo «BepPTONET».

H. . KamoB noxoporeH B Mockse Ha HoBo-
neBuUYbeM Knagbuie.

17 CEHTABPA

155 net co fHA poxaeHna KoHctantuia 3ay-
apaosuya Lluonkoeckoro (05(17).09.1857—
19.09.1935), yuyéHoro u u3obperatens,
OCHOBOMONIOXHNKA TEOPETUYECKOW KOCMO-
HaBTUKMW.

K.3.UunonkoBckuin BnepBble 06OCHOBAN
BO3MOXHOCTb MCNONb30BaHMA PaKeT And no-
NETa B KOCMUYECKOM NPOCTPAHCTBE, YKa3as
paunoHanbHbIN NyTb Pa3BUTUA KOCMOHABTU-
KM 1 PaKeTOCTPOEHUA, HaWEN pAf, BamHbIX
WHXEHEPHbIX PeLLeHN KOHCTPYKLMWIA paKerT,
NUAOTUPYEMbIX KOCMUYECKUX Kopabneit,
HUOKOCTHBIX PAKETHbIX ABUraTenen, a TaKkwe
Avpwxkabneid, noesfa Ha BO3AyLUHOW NOAy-
LUKE W APYFUX TPAHCMOPTHBIX CPEACTB.

21 CEHTABPA

[leHb BOMHCKOM cnaBbl Poccun — [leHb no-
GeAbl PYCCKUX NOJKOB BO rnaBe ¢ Benukum
KHA3em [mutprem [IOHCKUM Hapg MOHro-
no-Tatapckummu  Borckamn B Kynukos-
cKow 6utee (1380). YcTaHOBNEH B COOTBET-
ctBuKn ¢ PepepanbHbiM 3akoHoM N2 32-03
0113.03.1995 .

CpaeHue pyccKoro BOWCKa Mo npejBo-
ANTENbCTBOM Benukoro KHsA3a Bnagumup-
cKoro 1 Mockosckoro [imutpua MeaHoBuya
C MOHTO/0-TaTaPCKUMU BOWCKAMM, MPOUC-
wepwee 8 ceHtabpa 1380 r. Ha Kynuko-
BOM none (HbiHe KypKUHCKWIA p-H TynbcKo
06n.) — opHa u3 KpynHenwwux 6ute Cpea-
HEBEKOBbA, ABMBLUIAACA MOBOPOTHbIM MyH-
KTOM B 60pbbe pyccKoro Hapoga NpoTWB
MOHr0/10-TaTapCKoro ura.

29 CEHTABPA
35 neT Hasaa (1977) Ha opbuty 3emam Bbl-
BefleHa [AO/NroBpemeHHas opbutanbHas

craHuus «CanioT-6», NnpegHasHadeHHas ans
npoBedeHNs HayuHblX, TEXHOMOTUYECKMX,
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GMONOTUYECKNX U MeAUUMHCKUX UCCiefo-
BaHWU/ B YCNOBWAX HEBECOMOCTW,— MepBas
CTaHLMA BTOPOro NOKOMEHNs. 3@ BPEMSA 3KC-
nayatauum Ha craHuum «Cantot-6» paborta-
NN 5 OCHOBHbIX 3KMNaxen n 10 akcneanuun
noceuieHus. Bnepsble B COCTAB 3KCNEANLUN
noceLieHns BXOAUIM KOCMOHABTbI 13 ipYrnx
CTpaH.

1 OKTABPA

B cootBetctBUM C YKa3om [pe3upeHta PP
N2 549 o1 31.05.2006 r. oTMeYaeTca namsT-
Has pata — [leHb CyxonyTHbIX BOWCK.

B 3710T AeHb (no ct. c1.) B 1550 r. no ykasy
uaps Meaxa po3Horo B MocKoBCKOM ye3ge
Obina «ucnometieHa usbpaHHas Tbicadar»
MPOBUHUMANBHBIX LBOPSAH, KOTOPble COCTa-
BUAM B BYAyLIEM KOMAHAHOE AAPO PYCCKO-
ro BOMCKa.

2 OKTABPA

60 ner Hasag (1952) obpasosaH 3aBOA
N2 918 MAI (HbiHe HIM «3Be3ga» UM. aKa-
nemuka . W. CesepuHa), paspabartbiBato-
LWMIA KOCMUYECKUNE U BbICOTHbIE cKadaHapbl
1 CUCTEMbl aBApWIMHOTO CNaceHua Ana aBua-
UMM Y KOCMOHaBTUKW.

CospaHHble HIM «3Be3ga» cuctemsl ycnelw-
HO 3KCNIYaTMPYIOTCA HA ThiCAYAX BOEHHbIX
N rpa¥faHCKUX CamonéroB W BepTONETOB
B Poccun n 3a py6exom, Ha BCeX pPOCCuii-
CKMX MUNOTUPYEMbIX KOCMUYECKMX KOpab-
NAX, a TaKKe Ha MexayHapoaHon Kocmuye-
CKOW CTaHUuu.

4 OKTABPA

[eHb Boiick rpampaaHckon o6opoHsl MYC
P®. 80 net Hasag (1932) CoseT HapoaHbIX
komuccapos CCCP ytBepaun «llonoxeHue o
NpoOTMBOBO3AYLIHOW 060pOHE TEpPUTOPUN
Coto3a CCP», nonoxuBLluee Havyano aesTenb-
HOCTW LLeHTPaNM30BaHHOW BCECOI3HOW Op-
raHmsaumm — mectHow MNBO CCCP.

B 1961 r. MMBO 6bina npeobpasoBaHa B
rpaxaaHckyto o6opoHy (T0) CCCP. B Hosbpe
1991 r., nocne co3paHua MocyaapcTBEHHOMO
KomuTeTa P® no aenam rpaxaaHckoi o6o-
POHbI, Ype3BblYAWHbIM CUTYALMAM 1 NNKBU-
NaLUUM NOCNeACTBUIA CTUXMIAHBIX 6eacTBuit
(TKYC, HbiHe MYC Poccum), B ero cocras
BOLLM BOMCKA rpaxaaHCKon 060pOHbI.

55-netue (1957) Hauyana KOCMUYECKO 3Pbl.

B atoT AeHb ¢ nnowagkn N° 1 Kocmoppoma
bankoHyp ocyuiectBnéH nyck PH «CnyTHuK»
(8K71MC), KoTopas BbiBena Ha op6uty nep-
Bblii B MUPE WUCKYCCTBEHHbIN CNYTHUK 3emu
MNC-1. OH npeacTaBnsan coboi anoMUHUEBYIO
cdepy anamerpom 580 Mm 1 maccow 83,6 Kr.
Kpome NC3 MNC-1 Ha oKonosemHylo opbu-
Ty BbllUNa NOCNefHAA cTyneHb PH, KoTopas
M OblNa KatanorMsMpoBaHa Kak nepBbli



NCKYCCTBEHHbIN 06beKT B KocMmoce. MoaTomy
BCE MHOrOYMCAeHHble CO00LWEeHNA 0 Hab -
aeHunax nepsoro C3 oTHOCMANCH MMEHHO K
3TON CTyNeHn Kak 6onee ApKOMy 06beKTY Ha
3BE34HOM Hebe. Ha cneaylowmii aeHb ame-
pukaHckaa raseta «New York Times» Ha-
nucana: «Ywe ceryac ICHO, 4To 4 OKTAGPSA
1957 roaa HaBeKW BOMAET B aHHasbl UCTO-
pUM KaK AeHb OJHOr0 M3 Benunvyanwmx Ao-
CTUXKEHUI YenoBeKa...»

Ykaszom [pe3uaeHta PO N2 549 ot
31.05.2006 r. 3Ta namATHaA garta oTmeva-
eTcakakleHb KocmuyecknxBonck PO, cos-
AaHHbIX N0 yKasy Mpesngenta PO 8 2001 r.
6 aexkabps 1999 r. lenepanbHas Accam-
6nes OOH npoBo3rnacuna nepuog c 4 no
10 oKTAbGps BcemupHoit Hepenei Kocmo-
ca, C TemM 4yToObl OTMEYaTh TOT BKAafd, KO-
TOPbI BHOCWUT KOCMMYECKass Hayka MU
TeXHWKa B y/ayylleHune 61arococTosaHuA
yenoBekKa.

6 OKTABPA

35 neT Hasap (1977) cocTosnca nepsblii
nonét ucrpebutens Mul-29 (M3a. 9-12)
(nétumk A. B. ®epotoB) KoHcTpykuum OKB
um. A. . MunkosHa.

7 OKTABPA

50 net Ha3ag (1962) coctosncs nepeblit Uc-
MbITaTeNbHbIA MONET B KAayecTBe caMonéTa-
HOCUTENs AAEePHOTO OpPYXUA PEaKTUBHOIo
cTpaternyeckoro 6ombapavposuika 3M,
co3gaHHoro B OKB-23 (rnaBHbIN KOHCTPYK-
Top B. M. Macuuwes).

fAlnepHas 6omba molLHOCTbI0 320 KT 6bina Ao-
CTaB/IeHa K MeCTy B3pblBa Ha MNOANrOHe 0-Ba
Hosas 3emns Ha camonérte-Hocutene (3Ku-
naw: KomaHgup Kopabna maiop H.A.Be-
NIeHKOB, MOMOLLHUK KOMaHaupa — KanuTaH
I. Ibl6UH, WTypmaH — KanutaH A. MUTUH, 2-i
WTypmaH — CTaplmin newteHant B. Bacio-
XWH, 6opTuHXeHep — kanutaH M. N. Moxa-
eB, KOY — ctapwmii cepxaHt K. W1. Kucunés).
B3pblB AfepHOro YCTpoicTBa NpPOU3OLIEN
B atMoccepe B 16.32 no puHBMuY.

11 OKTABPA
110 net co aHA powaeHua Bnagumupa Mu-
xannosnya Msacuwesa (15(28).09.1902-

14.10.1978), KOHCTPYKTOPA U Y4EHOTO B 06na-
CTV aBMALLMOHHOM 1 PAKETHOMN TEXHUKM.

Mog pykoBoacTeom B. M. Mscuuiesa 6b111 co3-
AaHbl peaKTVBHble CTpaternyeckue Gomodapau-

posLukn M-4, 3M 1 M-50, camonért-Hocutens
BM-T «ATtnaHT», BbICOTHbIN [JO3BYKOBOW CamMo-
nér M-17 «Crpatocdepa» UM MEXKOHTUHEH-
TanbHas Kpblnatas paketa «bypaH».

B. M. Macuuwes noxopoHeH B Mockee Ha Ho-
BOJEBUYLEM KnagouLe.

12 OKTABPA

30 net Hasap, (1982) 3anyuieH nepeblii cnyT-
HWK OTeYeCTBEHHOW KOCMMWYECKOW HaBu-
raumoHHon cucrtembl NTOHACC «Kocmoc-
1413».

Cucrema TNIOHACC 6bina npvHATa B OMbIT-
Hyto 3Kcnnyataymio B 1993 r. B 1995 r. pas-
BEpHYTa opbuTanbHas rpynnMpoBKa NoJHo-
ro cocraBa (24 cnyTHMKa) ¥ HayaTa WTaTHas
sKcnnyarauusa. Cuctema nossonser obecne-
YUTb HENPEePbIBHYIO rN06anbHYI0 HaBUraLuio
BCEX TWUMOB MoTpebuTeneid ¢ pasfnyHbIM
ypoBHeM TpeboBaHMil K KadecTBy HaBuraLm-
OHHOro obecneyeHus.

20 OKTABPA

[leHb BOeHHOro CBA3MCTa — NpodeccmoHanb-
HbIl BOEHHbIN npa3aHuk Poccun. OTmevaer-
€A B cooTBeTcTBMU € YKasom lNpesugeHta PO
Ne 549 o1 31.05.2006T.

B 370t AeHb B 1919 r. npuKkasom PeBBoeHcCO-
Beta CoBeTcKoil pecnybankn N2 1736/362
B coctase [Monesoro wra6a 6bi10 cchopmu-
pOBaHO ynpasfeHve CBA3M BO rNaBe C Ha-
yanbHUKoMm cBsizu. Cnyxba cBA3N BblfeneHa
B CreuuanbHyto cnyxby wrabos, a BOMCKa
CBA3M — B CAMOCTOATE/IbHblE cneunanb-
Hble BOWCKa. Tem cambiM Oblna 3anoxeHa
NX COBpeMeHHas CTpykTypa. OT cocTosHuMA
1 DYHKLMOHMPOBAHMWA CBA3M 3aBUCUT onepa-
TUBHOCTb PYKOBOZACTBA BOMCKAMU U CBOEBpE-
MEHHOCTb NMpUMEHeHUs 60eBbIX CPEeACTB
N OpYXMA.

24 OKTABPA

B cooTtBeTcTBMM C YKa-
3om lpe3unpeHta PO
N25490131.05.2006T.
OTMeYaeTCA NaMATHbIN
[eHb noapaspene-
HUW cneyuanbHOro
Ha3Ha4YeHusA.
Hayanom wuctopuu yactenm cneuHasHa-
yeHus B Poccum MpUHATO cumTath co3da-
Hue B 1918 r. yacTeil 0c060ro Ha3HayYeHun
(4OH), koTopble noaunHsanucs BYK v npea-
Ha3Havyanucb ans 6opbbbl ¢ 6GacmayecTBom
B CpeaHen A3un 1M NOBCTAHUAMM Ha Teppu-
Topuu cobcTBeHHo Poccuu.

Ceryac nogpasfeneHna cneyuanbHOro Ha-
3HAYEHUsA — 3TO BOEHWU3NPOBAHHbIE POpMM-
poBanus ®Cb, MBJ, MO, MYC, MuHiocTa
N Opyrux degepanbHbiXx OpraHoB rocyaap-
CTBEHHOI Bnactu, Umellne cobCTBEHHbIE
YCNOBHbIE HAUMEHOBAHWA.

STRATEGY

25 OKTABPA

[leHb TaMOXKeHHMKA
Poccuiickon ®epe-
pauum —npoceccuo-
HaNbHbIA NPa3fHUK,
OoTMeyaeMmbll B CO-
OTBETCTBMM C YKa-
30m MNpe3ungerta PO
N°811 ot 04.08.1995 .
«06 ycTaHoBneHUn [IHs TamoxeHHUKa Poc-
cuiickon ®epepauum».

Panee B CCCP cywecrBoBan «/eHb coseT-
CKOTrO TaMOXEHHMKa», KOTOpbIA OTMeYancs
29 mas (HblHe B 3TOT fleHb OTMeYaloT «/leHb
BETEPAHOB TaMOMEHHOM ClykObi»). B 3TOT
AeHb B 1653 r. B Lapctse PyccKom Bnepsble
noABuNCA EAWHBIA TAMOXEHHbIV yCTaB, po-
AVBLUMIACA 13 yKa3a Lapsa Anekcea Muxaino-
BMYa POMaHOBa 0 B3MMaHWUM TaMOXEHHOM No-
WAKHbI «B MOCKBE M ropoAax POCCUACKUX».

26 OKTABPA

40 net Hasap cKoH4anca Wropb UBaHoBuY
CuKopckmii  (25.05.1989-26.10.1972) -

aMepUKaHCKMIN  KOHCTPYKTOP  CamoNEToB
1 BepTonétoB mapku Sikorsky, BcemnpHo u3-
BECTHbIN POCCUNCKNIA aBUAKOHCTPYKTOP, CO3-
AaTenb TaKuX LeAeBpOB CaMONETOCTPOEHNS,
KaK TAXenble CaMonéTbl «PyccKkuin BUTA3bY 1
«Mnba Mypomeuy». Bcero Crkopckuii paspa-
60Tan 42 TMNA CamoONETOB 1 20 BEPTONETOB,
M3 HUX 25 1 2 cooTBEeTCTBEHHO — B Poccum.
N. . Cukopckuii noxopoHeH B r. CTpatdopa
(CLLA), Henoaanéky oT a3apoapoma, C KoTo-
poOro MOAHANCA NepBbll MOCTPOEHHbIN UM
B AMepuKe BEpPTONET.

28 OKTABPA

[leHb apmeiickon aBuauuu. B 3TOT feHb
B 1948 r. B nogmockosHom CepnyxoBe 6bina
chopmupoBaHa nepeas aBMaLMOHHAsA 3CKa-
ApwvnbsA, OCHalEHHaa BepTonéramu. OHa no-
NOXMNA Havyano apmericKoM aBMaLMM KaK
OTAENbHOMY POAY BOWCK.

BepronétHas aBmaums uMmeHoBanacb CHa-
Yyana BCnomoraTenbHOMW, 3aTemM B XOfe Tex-
HWYECKOW 3BONIOLMM BEPTONETbI NpeBpaTu-
NNCb B TPO3HOE OpYyXUe.
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29 OKTABPA

70netHasag (1942) usgaH npukasNe1 o cop-
MUpoBaHMKM  Hay4yHO-3KCNepuMeHTaIbHOM
6a3bl (H3B) no pemoHTy MaTepuanbHoi
yact BBC KpacHoit Apmuun. OcHoBol dop-
MupoBaHua HIB ABWACA NMYHBIN COCTaB
306 cTauMOHApPHbIX aBMALMOHHbLIX MacTep-
ckux (306 CAM), co3aaHHbIX Ha 6ase aBua-
MacTepCKMX 3HaMmeHnTor KaunmHCKON WKONbI
NETYNKOB, OpraHn3oBaHHoM B 1910 .

JTOT AeHb cumTaeTca faTon cosaaHus Hayy-
HO-3KCnepuMeHTanbHoi 6a3bl BBC, HbiHe —
FocynapCTBEHHOrO Hay4HO-UccnefoBaTelb-
CKOTO MHCTUTYTa 3KCMayatauuMnm U pemoHTa
aBuaLmnoHHoN TexHnkn BBC Poccun.

[leHb paboTtHuKoB Cny6bl BHEBEJOMCTBEH-
HOWM oxpaHbl. 60 neT Ha3ag (1952) CM CCCP
npuHsn MoctaHoeneHne «06 Wcnonb3oBa-
HUM B NPOMBbILNEHHOCTU, CTPOUTENLCTBE U
ApYrux oTpaciax HapoLHOro Xo3aicTea pa-
6OTHMKOB, BbICBOBOMAAIOLMXCSA U3 OXPaHbI,
1 Mepax Mo yNnydileHnio aena opraHusammum

CHRONICLE

AUGUST 1

According to the Decree of the President of RF No.
549 dated 31.05.2006 a memorable date - Day of the
Support Service of the Armed Forces of the Russian
Federation is celebrated.

On this day in 1941 the support service became the
branch of the Armed Forces of the USSR (order of
People's Commissar of Defense of the USSR No. 0257
“On organization of Directorate General of Support
of the Red Army..."). Today the Support service of the
Armed Forces of the Russian Federation is an indis-
pensible part of the defense potential of the state and
a connecting link between the country’s economy and
directly the military forces, which consume the manu-
factured produce.

AUGUST 2

According to the Decree of the President of RF No.
549 dated 31.05.2006 a memorable date - Airborne
Forces Day (AF) is celebrated.

An assault unit in the capacity of 12 persons was air-
assaulted with the use of parachutes for the first time
on this day, on August 2, 1930, for fulfilling the tacti-
cal mission in the course of maneuvers of the Moscow
military district not far from Voronezh. The same day
is the day of the Holy Elijah the Prophet, who is con-
sidered the protector of the AF, the Common Prayers
are organized and the sacred procession is conduct-
ed to his honour.

Presently the AF are represented by five formations:
two airborne divisions (one of them is the alpestrine)
and one airborne and assault brigade as well as two
separate support regiments and units. The troops are
completely combat-ready and are capable of perform-
ing any missions both on the territory of the Russian
Federation and beyond its boundaries fo ensure the
country’s national interests.

OXpaHbl XO3ANCTBEHHbIX OBBEKTOB MUHU-
CTEpCTB U BEJOMCTB». JTUM aKTom 6bino
YCTaHOB/IEHO, YTO NMPU OPraHax BHYTPEHHUX
Aen B pecnybamKax, Kpaesbix U 061aCTHbIX
LeHTPax, a TakMe B KPYMHbIX ropojax pec-
ny6AMKAHCKOro, KPaesoro ¥ 061acTHOro
NoAYMHEHUS CO3AETCA BHEBEAOMCTBEHHAsA
HapyHas CTOPOKeBas 0XpaHa, B 0653aHHO-
CTU KOTOPOIii BXOAUT OXPaHa XO3ANCTBEHHbIX
OGbEKTOB HE3aBUCUMO OT WX BELOMCTBEH-
HO NPUHAANEKHOCTH.

30 OKTABPA

[leHb poxpaenus Poccuinckoro dnota. B atot
AeHb, 20 okTabpsa (o cT. c1.) 1696 1. 316 net
Hasaa bospckas gyma nocravosuna: «Mop-
CKUM cygam ObiTb». [0 aHanorum ¢ namsr-
HbIM [HEM MOPSAKA-NMOABOAHWKA [AaHHbIN
NpasaHuK ewé HasbiBaoT [JHEM MopsKa-Hag-
BOJHVIKA.

[leHb namATK KepTB NONUTUYECKMX penpec-
CMA — namATHas Aara, oTMeyaemas B CO-

AUGUST 6

According tfo the De-
cree of the President
of RF No. 549 dated
31.05.2006 a memora-
ble date - Day of the
Military Railway Ser-
vice is celebrated. It is
devoted to the day of es-
tablishment of special-
ized paramilitary units
for guarding and oper-
ation of the railway from St.-Petersburg to Moscow.
Moreover, the professional holiday, the Day of the
Railway Worker is celebrated in acordance with the
Decree of the Presidium of the Supreme Soviet of the
USSR No. 3018-x dated 01.10.1980 on August 2.

155 years ago (1857) a decree was released in Rus-
sia on building the first network of railways, and earli-
er, on November 11, (October 30, old style) 1837, 175
yars ago the railway

St. Petersburg - Tsarskoe Selo was inaugurated in
Russia to become the first Russian railway for pub-
lic use.

POCCHA

LT,
\ 2

MENETROROPOMABE
BOHCKA

AUGUST 7

110-th anniversary of birth of Boris G. Shpitalny
(25.07(07.08).1902-06.02.1972), known as the de-
signer of the airborne armament, one of the creaters
of the famous airborne machine gun ShKAS (7.62-
mm) and gun ShVAK (20-mm).

B. G. Shpitalny has been given the Title of Hero of So-
cialist Labour for the transcendent merits in build-
ing the new types of armaments. He has been twice
awarded the USSR State Prize as well as orders and
many medals.
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otBetcTBMM ¢ [MoctaHoBneHnem BC PCOCP
N2 1763/1-l ot 18.10.1991 r. «O6 ycTaHoB-
neHun [IHA NamaT XepTB NOAUTUYECKUX pe-
npeccumny.

B 3TOT AeHb NPOXOAAT TPaypHble akumm 1 na-
MATHblIE MeponpuATUA (MUTUHIX, BO3/OME-
HVe BEHKOB U LIBETOB K NaMATHUKaM penpec-
CUPOBAHHbIM, «YPOKM MNaMATU» B yYeOHbIX
3aBeIeHUAX W AP.), NOCBALLEHHbIE NIOAAM,
norméLWMM 1 NOCTPaAABLUMM B XOA€e NOUTH-
YeCKUX penpeccuin.

[leHb MHXeHepa-mexaHuka. Havano npasg-
HOBaHWs MONOXWUA NPUKA3 rMaBHOKOMAHAY-
towero BM® P® ot 1996 r., HO OTCYET npwu-
HATO BecTM ¢ 1854 r., KOrga Ha POCCUNCKOM
thnote 6bin o6pasoBaH Kopnyc uHmeHepoBs-
MEXaHMKOB.

CeroaHsa [aHHOM CrneunanbHOCTbIO OBnaje-
BalOT BO MHOTMX TEXHUYECKMX By3ax Poccuu.
MacTepa 3Toin npodeccuu Bcerga u Besae
BOCTpe60BaHbl, 0COGEHHO B Hally 3Py BbICO-
KNX TEXHONOI M.

Vitaliy Lebedev, Chairman of Aviation and Space History Group
of National Committee on History and Philosophy of Science and
Technology of the Russian Academy of Sciences in St. Petersburg,
for the New Defence Order. Strategies magazine

AUGUST 9

The Day of Military Glory - Day of the first in the Rus-
sian history naval victory of the Russian fleet under
the command of Peter the First over Swedes at cape
Gangut (1714). It was established in accordance with
the Federal law No. 32-®3 dated 13.03.1995.

A naval battle took place on this day on August 7 (old
style) at cape Gangut (peninsula Hanko, Finland) on
Baltic Sea in the course of the Great Northern War of
1700-1721, which resulted in the victory of the Rus-
sian fleet over the Swedish one.

55 years ago (1957) the first Soviet submarine K-3
“Leninsky Komsomol” of project 627 (chief designer V.
N. Peregudov) was set afloat at the plant No. 402 of
the Ministry of Shipbuilding Industry in the city of Mo-
lotovsk (now Severodvinsk).

The name “Leninsky Komsomol” has been inherited by
the submarine from the cognominal diesel submarine
M-106 of the Northern fleet, which died during one
of the combat cruises in 1943. The sub-marine has
borne this honorable name since October 9, 1962. K-3
has been reclassified during the latest years of service
from the cruise submarine to the big submarine (B-3).

AUGUST 10

The 310-th anniversary of birth of Stepan F. Apraksin
(30.07(10.08).1702-06(17).08.1758), General Field-
Marshall (1756), the participant of the Russian-Turk-
ish War of 1735-1739. At the onset of the Seven Years’
War 1756-1763 he was the Commander-in-Chief of
the Russian army.

AUGUST 11

50 years ago (1962) the Centfral TV transmitted the
TV image of the cosmonaut directly from the space
vehicle (SV) during the flight over Moscow of the SV
“Vostok-3" launched on the same day from cosmo-
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drome Baikonur. That was the world’s first direct tele-
transmission from onboard the SV, during which the
cosmonaut A. G. Nikolaev was running a commentary.
The TV broadcast from “Vostok-3" lasted for 3 min-
utes.

On the next day, on August 12, 1962, the special re-
leases of the TV news have been transmitted during
the whole day. Five direct television broadcasts from
the space have been conducted on this day from the SV
“Vostok-3" (cosmonaut A. G. Nikolaev) and “Vostok-4"
(P. R. Popovich). The broadcasts have been refranslat-
ed to many countries of the world.

That was also the world-first group space flight (Au-
qust 12-15, 1962). The SV “Vostok-3" and “Vostok-4"
have approached each other to a distance up fo 6.5
km.

AUGUST 12

Day of the Air Force is a memorable date celebrat-
ed in accordance with the Decrees of the President
of RF No. 549 dated 31.05.2006 and No. 949 dated
29.08.1997 “On establishing the Day of the Air Force”.
On this day, July 30 (old style), 1912 the Minister for
War, the cavalry general V. A. Sukhomlinov signed the
order No. 397, according to which all the issues of aer-
ial navigation and aviation have been transferred to
a jurisdiction of the aerial navigation division of the
Head quarters of the Joint Staff headed by Major Gen-
eral M. I. Shishkevich. Thus, a new branch of armed
forces has been founded, the Air Force of the Russian
Empire - the Royal Air Force.

AeHbaBnauym#u

After the victory of the October revolution the Resolu-
tion of the Soviet of People’s Commissars of the USSR
No. 859 of 28.04.1933 established the Day of the Air
Fleet of the USSR (Aviation day) on August 18 ad hon-
orem of the prominent achievements of the scientists,
aviation designers, employees of the aviation industry,
flying and technical staff of the Air Force. However,
the major festive events and the aviation holidays de-
voted to this memorable day are celebrated on the Day
of the Air Fleet of Russia.

AUGUST 19

Day of the Air Fleet of Russia- a professional holiday
for the national aviation industry.

This memorable date is celebrated annually on the
third Sunday of August according to the Resolution of
the Presidium of the Supreme Soviet of RF No. 3564-1
dated 28.09.1992 “On establishing the holiday - Day of
Air “On establishing the Day of Air Force”.

The day of Aeroflot celebrated in 1979-1988 on the
second Sunday of February was united with the Day of

Air Fleet of the USSR by the Decree of the Presidium
of the Supreme Soviet of the USSR dated 01.11.1988
“On infroduction of amendments to the legislation of
the USSR about festive and memorable days”. There-
fore, Day of the Air Fleet of Russia unites the military
and civil airmen.

AUGUST 21

100-th anniversary of birth of Alexander E. Nudelman
((21.08.1912-02.08.1996), known as the aviation and
rocket armaments designer.

The airborne guns NS-37, NS-23, N-37, NS-45, N-57,
NS-76, NR-23, NR-30, unguided missiles S-5, S-8,
S-25, antitank rocket system “Falanga” and its modifi-
cations, guided ordnance systems “Kobra” and “Zenit”,
air defense missile systems “Strela-1" (9K31), “Strela-
10" (9K35) etc. have been built under the guidance of
A.E. Nudelman.

55 years ago (1957) the first successful launch of the
ballistic missile R-7 (8K71) with the liquid-propellant
rocket engines RD-107 and RD-108 was performed
from pad No. 1 of the cosmodrome Baikonur.

The TASS news agency said in its report of 27.08.1962
on building the intercontinental ballistic missile in the
USSR, “Some of these days a launch of the long-range
intercontinental multi-stage missile had been per-
formed. The test had been successful. It had fully prov-
en the adequacy of calculations and the adopted de-
sign. The flight of the missile had been performed at
a very high altitude. After covering a great distance
within a short period of time the missile had fallen into
a specified area”.

10 years ago (2002) the first launch of the launch vehi-
cle (LV) Atlas V (USA) was performed with the engine
RD-108 developed by NPO Energomash (RF).

AUGUST 22

Day of the State Flag of the Russian Federation - a
state holiday set by the Decree of the President of RF
No. 1714 dated 20.08.1994 “On the Day of the State
Flag of the Russian Federation”. It is celebrated since
August 22, 1991, when the Supreme Soviet of the Rus-
sian Soviet Federal Socialist Republic approved the
white-blue-red tricolour to be the official flag of the
Russian Federation.

Officially, this state symbol has been approved by Peter
the First, who has determined the sequence of colours
and designed a flag example with his own hand.

40 years ago (1972) a maiden flight of the first exper-
imental specimen of the long-range attack and recon-
naissance supersonic plane T-4 (article 100) (crew: V.
S. llyushin, N. A. Alferov) took place. The plane intend-
ed for the flight speed up to 3,200 km/h has been de-
veloped in the experimental design bureau (OKB) of P.
0. Sukhoi.

The flight has been performed for the first time in the
domestic and foreign airplane-building practice with
the use of remote control system and auto-throttle.

AUGUST 23

The Day of Military Glory of Russia - Day of defeat of
Nazi troops by the Soviet troops during Kursk battle
(1943). It was established in accordance with the Fed-
eral law No. 32-®3 dated 13.03.1995.

The Kursk battle is one of the decisive fights of the
World War Il. The Soviet troops have exhausted and
exsanguinated an enemy in the course of this battle as
a result of the dogged and resistant defense and then
after launching the counter attack, defeated the ene-
my'’s groupings at the Orel and Belgorod-Kharkov di-
rections. Orel and Belgorod were liberated on August
5,the Germans fled from Kharkov on August 23. In the
course of the Kursk battle Wehrmacht lost about 500,
000 people; 1,500 tanks; more than 1,700 planes;
3,000 cannons. Germany and its allies have been com-
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pelled to step over to defense in all the theaters of the
World War II. The Kursk battle and access of the Sovi-
et froops to Dnieper have completed the fundamental
turning-point in the war.

AUGUST 29

%

O

100 years ago (1912) the panorama “Borodino
battle” opened in Moscow on the territory of the
former Fili village (now Kutuzovsky Prospekt).

The basis of the memorial complex is formed by
the hut of the counsel in Fili restored after the fire
of 1887 and the panorama “Borodino battle” itself
founded to the order of Emperor Nikolai Il to the
centenary of the Patriotic War of 1812 by the artist
F. A. Rubo in 1912. I. G. Myasoedov and the consul-
tant B. M. Kolyubakin assisted him in this endeavour.
Initially the panorama was opened in 1912 in the
specifically built pavilion at Chistye Prudy location
in Moscow. In 1918 panorama has been disman-
tled and was then reopened after a durable resto-
ration period by the 150-th anniversary of the bat-
tle in 1962 in the building of a panorama museum
at Kutuzov avenue, which opened its doors again in
March 2012.

SEPTEMBER 2

Day of Russian Guard - a memorable day celebrat-
ed in accordance with the Decree of the President of
RF No. 549 dated 31.05.2006.

The first Russian guard regiments - Preobrazhen-
sky and Semenovsky - were founded by Peter | in
1690. At the beginning of 20th century the Rus-
sian guard included 12 infantry regiments, 4 shoot-
ing regiments, 13 cavalry regiments, 3 artillery bri-
gades, 1 combat engineer battalion, naval crew and
a couple of ships. The quard was relived in the USSR
during the Great Patriotic war. The units, ships, for-
mations and associations as well as the units of the
jet-propulsion artillery have been transformed info
the guards due to massive heroism, courage and
martial mastery manifested in the battles.

The military units dignified with a title “Guards” have
been given the guard’s banners, the military men be-
longing to such units received the gorgets “Guards”,
while the Navy guardsmen were given rectangular
plates with moire orange ribbon and black longitu-
dinal strips.

The guardsmen have always set the pattern of unre-
served allegiance to their Motherland, steadfast will-
fo-win spirit, bravery, fortitude and persistence.

SEPTEMBER 3

Day of Solidarity in Struggle with Terrorism - a mem-
orable date set in accordance with the Federal law of
the Russian Federation of 06.06.2005 “On the days
of military glory (victorious days) of Russia”.

The date is directly associated with the tragic events
in Beslan on September 1-3, 2004. On this day the
people not only in Beslan but all over the country re-
call the victims of the terrorist attacks as well as the
law enforcement officers fallen at pursuance of the
call of duty.



SEPTEMBER 4

Day of Nuclear Support Expert - a professional mili-
tary holiday in Russia. It is celebrated in accordance
with the Decree of the President of RF No. 549 of
31.05.2006. The events related to awarding the vet-
erans of the extra-risk divisions and commemorating
memory of those who died take place on this day.

The strategic nuclear forces of the Russian Federation
include the ground-based stationary and mobile infer-
continental ballistic missiles, shipborne and airborne
strategic nuclear armaments.

The development of the nuclear ordnance complex of
Russia is effected today within the framework of the
state program of armament, Federal dedicated pro-
grams. The implementation of measures stipulat-
ed thereof ensures retention of the key basic nuclear
technologies, personnel and scientific-and-technical
potential of the Russian Federal Atomic Energy Agen-
cy “Rosatom”, provides further development and
strengthening of the nuclear shield of our Homeland.

SEPTEMBER5

50 years ago (1962) the first in the USSR successful
launch of the ballistic missile R-14 equipped with the
thermonuclear warhead (WH) took place.

The test of a series of BM R-14 with the thermonuclear
WH has been performed within the framework of the
operation “Tyulpan”. The launch has been performed
by the 1-st squadron of the Priekulsky missile regi-
ment of Vitebsk missile division of the Strategic Missile
Forces from an area of the railway station Yasnaya (to
the south of Chita) to a combat field D-2 at the target
range of Novaya Zemlya island.

SEPTEMBER 8

The Day of Military Glory of Russia - Day of Borodi-
no battle of the Russian army under command of M.
I. Kutuzov with the French army (1812). It was estab-
lished in accordance with the Federal law No. 32-®3
of 13.03.1995.

The battle royal of the Patriotic War of 1812 took place
on this day 200 years ago at the village of Borodino
124 km away from Moscow with participation of 112,
000 troops and 640 cannons of the Field-Marshall M.
I. Kutuzov against 130, 000 troops and 587 cannons
of Napoleon. Every party has lost more than 50, 000
troops as a result of the battle, though nobody con-
sidered himself defeated. The French Emperor Napo-
leon failed to grasp it on the spot, what had happened.
He would say being in exile on the island of St. Elena,
“The most dangerous of all my battles is the one | had
at Moscow. The French had displayed deserving to be
victorious in it, while Russians appeared to be digni-
fied not to be defeated”.

The Borodino battle has made a great influence on the
further course of the war. The French army has suf-
fered losses, which could not be replenished in the
nearest time. The moral spirit of the French has been
shattered and the myth on the invincibility of their
army scuttled.

SEPTEMBER 9

A professional military holiday - Tankman Day - is cel-
ebrated in accordance with a Decree of the president
of RF No.549 of 31.06.2006.

The armored force is a branch of the Ground forc-
es and are intended for conducting military actions
independently and in interaction with the other
branches of troops, special troops and are equipped
with tanks of different types.

The armored forces have successfully manifested
themselves in all major operations of the Great Patri-
ofic War. In the course of the war 250, 000 tankmen
and over 9,000 tank-builders have been awarded
with the orders and medals. Taking into consider-
ation their combat merits in the past war the Tank-
man Day was established on July 11, 1946, which is
celebrated every year on the second Sunday of Sep-
tember.

SEPTEMBER 11

The Day of Military Glory of Russia - Day of victory
of Russian squadron under command of F.F. Ushak-
ov over Turkish squadron at cape Tendra (1790). It
was established in accordance with the Federal Law
No.32-®3 of 13.03.1995.

The cruising detachment (10 battleships, 6 destroyer
leaders, 1 bombardment ship and 20 auxiliary ships)
of admiral F. F. Ushakov revealed on this day (new
style) of the Russian-Turkish war of 1787 1791 the
enemy’s squadron (14 battleships, 8 destroyer lead-
ers, 23 auxiliary ships), which was under command of
capudan-pasha Husein. In order fo prevent the Turk-
ish landing operation in Crimea the Russians have
opened fire on the enemy and made the Turks flee. As
aresult of this naval battle lasting from September 11
to September 13 the Turkish squadron has suffered
heavy losses: two 74-cannon ships have drowned, in-
cluding one of the flagships - “Capudanie” and sever-
al small ships, 4 ships have been captured, including
66-cannon ship “Melekhi-Bahri”, 2000 troops have
been killed. The losses of the Russians have been as
follows: 21 men killed and 25 wounded. The victory
has provided a superioity for the Russian fleet on the
Black Sea during campaign of 1790.

SEPTEMBER 14

110-th anniversary of birth of Nikolai I. Kamov's
(01(14).09.1912-24.11.1973), known as the builder of
Ka helicopters featuring coaxial arrangement.

The helicopters Ka-8, Ka-10, Ka-15, Ka-18, Ka-25,
Ka-26, rotorcraft Ka-22, snowmobile “Sever-2" and
Ka-30 as well as a skimming boat have been built
under the guidance of N. I. Kamov. That was particu-
larly Kamov, who invented the word “helicopter”.

N. I. Kamov is buried in Moscow in the Novodevichie
cemetery.

SEPTEMBER 17

155-th anniversary of birth of Konstantin E. Tsiolk-
ovsky's (05(17).09.1857-19.09.1935), known as the
scientist and inventor, the founder of theoretical cos-
monautics.

K. E. Tsiolkovsky has for the first time substantiated
a possibility of using rockets for making flight in the
space environment, he has pointed out a reasonable
way for the development of cosmonautics and rock-
et-building, he has found a number of important engi-
neering solutions of the designs for rockets, manned
spacecraft, liquid rocket engines as well as airships,
hovercraft and other means of transportation.

SEPTEMBER 21

The Day of Military Glory of Russia - Day of victory of
Russian regiments headed by the Grand Duke Dmit-
ry Donskoi over Mongol-and-Tatar troops in Kulikovo
Battle (1380). It was established in accordance with
the Federal Law No.32-®3 of 13.03.1995.

The battle of the Russian army under the leadership
of the Grand Duke Vladimirsky and Moskovsky Dmit-
ry lvanovich with the Mongol-and-Tatar troops that
took place on September 8, 1380 at the Kulikovo field
(now Kurykinski district of Tula region) is one of the
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greatest battles of the Middle Ages, which has become
a turning point in the struggle of the Russian people
against the Mongol-and-Tatar yoke.

SEPTEMBER 29

35 years ago (1977) the long-term orbital station
“Salyut-6" was injected to the orbit of the Earth. It
was intended for conducting scientific, technological,
biological and medical investigations under the null-
gravity condition, it became the first station of the sec-
ond generation. Over a period of its operation 5 main
crews and 10 visiting expeditions worked at the sta-
tion “Salyut-6". It has happened for the first time that
the visiting expeditions included people from the other
countries.

OCTOBER 2

60 years ago (1952) plant No. 918 MAP was estab-
lished (now NPP “Zvezda” named after Academician
G. . Severin), which develops the space and high-alti-
tude suits and emergency rescue systems for aviation
and space.

The systems built by NPP “Zvezda” are successfully
operated in the thousands of military and civil fixed-
and rotary-wing aircraft in Russia and abroad, in all
Russian piloted space vehicles as well as at the Inter-
national space station.

OCTOBER 1

Amemorable date is celebrated in accordance with the
Decree of the President of RF No.549 of 31.05.2006 -
Day of the Ground Forces.

A*“selected thousand” of the provincial noblemen, who
later made a command core of the Russian army, was
bestowed on that day (old style) in 1550 in Moscow
district according to a Decree of the tsar lvan the Ter-
rible.

OCTOBER 4

Day of the Civil Defense
Corps of EMERCOM of
RF. 80 years ago (1932)
the Council of People's
Commissars of the USSR
approved the “Provision
on antiaircraft defense of
the territory of the USSR”,
which laid the foundation
of the activity of centralized all-union organization - the
local antiaircraft defense (LAAD) of the USSR.

In 1961 the LAAD was fransformed into the Civil De-
fence (CD) of the USSR. In November 1991 after es-
tablishment of the State Committee of RF on the
matters of civil defense, emergency situations and lig-
uidation of consequences of natural disasters (SCES,
now EMERCOM of Russia), the civil defense forces
were included into it.

55-th anniversary (1957) of the beginning of space era.
The launch of the LV “Sputnik” (8K71PS) was per-
formed on this day from pad No. 1 of cosmodrome Bai-
konur, which brought the world-first artificial satellite
of the Earth PS-1 to the orbit. It corresponded to an
aluminum sphere featuring diameter of 580 mm and
mass of 83.6 kg.
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Apart from the EAS PS-1 the last stage of the LV
reached the earth orbit, which was cataloguized as the
first artificial object in space. Therefore, all the repeat-
ed reports on the observation of the first EAS referred
exactly fo this stage, as a brighter object in the starry
heavens. The next day the American paper the “New
York Times” wrote, “It is clear even now that October 4,
1957 will forever enter the historical records as the day
of one of the greatest achievements of man...»
According fo the Decree of the President of RF No. 549
of 31.05.2006 this memorable date is celebrated as the
Day of Space Forces of RF established according to the
Decree of the President of RF in 2001.

On December 6, 1999 the General Assembly of the UN
announced a period from October 4 to 10 the Global
week of space in order fo commemorate the contribu-
tion that has been made by the space science and engi-
neering fo the improvement of the people’s well-being.

OCTOBER 6

35 years ago (1977) the maiden flight of the fighter
MiG-29 (article 9-12) (pilot A. V. Fedotov) developed in
the Engineering Center "A.l. Mikoyan Design Bureau”
was performed.

OCTOBER 7

50 years ago (1962) the maiden test flight of the jet
strategic bomber 3M used as the carrier airplane of
the nuclear weapons built in OKB-23 (Chief Designer
V. M. Myasischev) took place.

The nuclear bomb featuring power of 320 kt was de-
livered by the carrier airplane to a place of explosion
at the firing range of Novaya Zemlya island (crew:
first pilot - major N. A. Belenkov, assistant to first pilot
- captain G. Lybin, navigator - captain A. Mitin, 2-nd
navigator - senior lieutenant V. Vasyukhin, flight engi-
neer - captain I. . Mozhaev, missile combat crew com-
mander - flight sergeant K. I. Kiselev). The explosion
of the nuclear device took place in the atmosphere at
16:32 GMT.

OCTOBER 11

110-th anniversary of the birth of Vladimir M. Myasis-
chev (15(28).09.1902-14.10.1978), known as the de-
signer and scientist in the field of aviation and rock-
et equipment.

The jet-propulsion strategic bombers M-4, 3M and
M-50, a carrier plane VM-T “Atlant”, an altitude sub-
sonic plane M-17 “Stratosfera” and intercontinental
cruise missile “Buran” have been built under the guid-
ance of V. M. Myasischev.

V. M. Myasischev is buried in Moscow in the Novode-
vichie cemetary.

OCTOBER 12

30 years ago (1982) the first satellite of the national
space navigation system GLONASS “Kosmos-1413"
was launched.

The GLONASS system was put into operation in 1993.
In 1995 the full set of orbital grouping (24 satellites)
was deployed and the regular operation commenced.
The system allows ensuring the continuous global nav-
igation of all types of customers with different level of
requirements to the quality of navigation support.

OCTOBER 20

Day of the Military Communication Man is the profes-
sional military holiday of Russia. It is celebrated in ac-
cordance with the Decree of the President of RF No.
549 of 31.05.2006.

The communication administration headed by the
communications officer was established on this
day in 1919 by the order of the Military Revolution-
ary Council of the Soviet Republic No. 1736/362
as part of the Field headquarters. The communica-
tion service has been segregated info a special ser-
vice of headquarters, while the communication forc-
es are segregated info independent special troops.
These troops contemporary structure has been laid
by the same. The condition and functionality of com-
munication determines the operativeness of military
management and promptness of application of the
military facilities and weapons.

OCTOBER 24

A memorable date, the Day of the Unconventional
Units, is celebrated in accordance with the Decree
of the President of RF No.549 of 31.05.2006.

The organization of Special forces (SF) in 1918 is
considered to be the beginning of history of the spe-
cial forces in Russia, which were subordinate to the
All-Russian Extraordinary Commission for Combat-
ing Counter-Revolution, Speculation, and Sabotage
(also known as the Cheka) and was intended for
fighting the basmachi (antisoviet resistance in Cen-
tral Asia in 1930s) and the rebels in the territory of
the main Russia.

The unconventional units now are the paramilitary
commands of the Federal Security Service of Rus-
sia, Ministry of Internal Affairs, Ministry of Defense,
Russian Federation Ministry of Emergencies, De-
partment of Justice and other federal bodies of the
state authority possessing their own conventional
names.

OCTOBER 25

Day of the Customs Officer of the Russian Federa-
tion is the professional holiday celebrated in accor-
dance with the Decree of the President of RF No.
811 of 04.08.1995 “On establishing the Day of cus-
toms officer of the Russian Federation”.

The “Day of the Soviet customs officer”, which had
existed earlier in the USSR was celebrated on May
29 (now this day is celebrated as the “Day of veter-
ans of customs service”). A Unified customs charter
appeared on this day in 1653 for the first fime in the
Realm of Russia on the basis of a decree of the tsar
Alexei M. Romanov on collecting the customs duties
“in Moscow and the cities of Russia”.

OCTOBER 26

40 years ago Igor I. Sikorsky died (25.05.1989-26
.10.1972). He was known as the American design-
er of airplanes and helicopters of Sikorsky type, the
world-known Russian aviation designer, builder of
such masterpieces of the airplane-building as the
heavy planes “Russky Vityaz” and “llya Muromets”.
In total Sikorsky has developed 42 types of airplanes
and 20 types of helicopters, 25 and 2 of this number,
accordingly, have been developed in Russia.

I 1. Sikorsky has been buried in Stratford (USA) not far
from the airfield, from which the first helicopter built
by him in America climbed fo the skies.

Peckansd Borera 6" (1243)
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OCTOBER 28

Day of the Army Aviation. The first aviation squadron
equipped with helicopters was formed on this day in
1948 in Serpukhov (Moscow region). It has laid a foun-
dation for the army aviation as the individual branch
of the armed forces.

The helicopter aviation has been initially referred to as
the auxiliary one and in the course of technical evo-
lution the helicopters have turned into a menacing
weapon.

OCTOBER 29

70 years ago (1942) order No. 1 was released on shap-
ing the Scientific and experimental base (SEB) for the
repair of the material equipment of the Air Force of
the Red Army. A military personnel of the stationary
aviation workshop 306 (SAW 306) established on the
basis of the aviation workshop of the famous Kachins-
kaya school of pilots organized in 1910, was used as a
basis for SEB organization.

This day is considered the date of building the Scien-
tific and experimental base of the Air Force, now the
State Research and Development Institute of Opera-
tion and Overhaul of the Aviation Equipment of the Air
Force in Russia.

Day of the Workers of Non-Departmental Security
Service. 60 years ago (1952) the Soviet of Ministers
of the USSR adopted a Resolution “On employment of
people released from the guards in industry, construc-
tion and other branches of economy and on measures
of improving the course of organization of guard-
ing the economic entities of ministries and establish-
ments”. This act has stated that the non-departmen-
tal external watchman service would be organized at
the authorities of infernal affairs in the republics, ter-
ritorial and regional centers as well as in the big cit-
ies of the republican, territorial and regional subordi-
nation, whose obligations include the safeguarding of
the economic entities irrespective of their departmen-
tal identity.

OCTOBER 30

Birthday of the Russian Fleet. The Council of Boyards
took a decision: “Marine vessels are to exist” on this
day 316 years ago on October 20 (old style), 1696.
Similarly to the memorable Day of the submariner this
holiday is also referred fo as the Day of mariner.

Day Sacred to the Memory of Victims of Political Re-
pressions is the memorable date commemorated in
accordance with the resolution of the Supreme Sovi-
et of the Russian Soviet Federal Socialist Republic No.
1763/1-1 of 18.10.1991 “On setting the Day sacred fo
the memory of victims of political repressions”.

This is the day when the mourning actions and mem-
orable events take place (meetings, laying of wreath
and flowers to the memorials of political prisoners,
“memory lessons” in the educational institutions, etc.),
devoted to the people, who have died or suffered in the
course of political repressions.

Day of the Mechanical Engineer. An order of the Com-
mander-in-Chief of the Navy of RF of 1996 has laid the
beginning to celebration, but it is customary fo date
from 1854, when the Corps of mechanical engineers
was established in the Russian Navy.

Nowadays this speciality is mastered in many techni-
cal higher educational institutions of Russia. The ex-
perts of this profession are demanded always and ev-
erywhere, especially in our era of high technologies.
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HOBOCTH

NNEHUHTPALCKAA TOPTOBO-IMPOMbILUJIEHHASA
NANATA HAMETUNA AKTYAJIbHBIE OPUEHTUPDI
PETNOHANIBHOTO PA3BUTIA

16 aBrycta B JleHMHrpaackKoi TOproso-npo-
MbIlIJIEHHOW nanaTe npowna MexpernoHane-
HaA KoHdepeHUMA <AKTyajibHble OpPUEHTU-
pPbl peruoHanbHoro pa3sutua». UHuunartopom
W OpraHusaTopoM MeponpuATMA BbicTynuna
JleHUHrpaacKaa TOpProBo-npoMbilIEHHAA na-
naTa npy y4acTUM He3aBUCUMOro 3KCNepTHO-
ro npoekta «Haw ropoa» (CankT-letep6ypr).
KoHdepeHuna nposoaunacb npu noanepxke
MpaButenbcreaJleHnHrpaackoit o6nactu.

K yuacTuio B KoHbepeHuum Gbinmv npUrnalieHsl npeg-
cTaBUTenn KpynHbix KomnaHuuii Cesepo-3anapa,
3KcnepThbl - BeAylme crneymnanucTbl B obnactv npo-
€KTOB PervMoHaNbHOro pasBUTUA, S3KOHOMUCTbI, MO~
JINTONOTN,  PYKOBOAWUTENW  BAACTHbIX CTPYKTYp
CaHkT-lMeTepbypra u JleHunrpaackot obnactu,
npeacraBuTeny obLecTBeHHbIX M 61u3Hec-06besmHe-
HWI pernoHa, Weeunn n PuHnaHaUN.

OcHoBHasA 3agaya KoHdepeHumn 3akntovanacb
B 0603HAYEHUN U KOHKPETHOM 0(OPMAEHUN OpUeH-
TUPOB, TOYEK MPUIOKEHUA YCWUIWIA, Ha KoTopble
ZIOJKHO BbITb HaNpaBieHO BHUMaHWe Bcex 3anHTepe-
COBaHHbIX y4aCTHUKOB npoLiecca pa3sutuna Cesepo-
3anapa.

Mo cnoBam npesuaenTa, Mpeaceaatens MNpaBneHns
JNlennnrpaackon TN Pawwnaa Wcmarunosa, Kow-
depeHumMa npeacTaBnAeT coboi 3NEMEHT AauTeNb-
HOFO 1 MepcneKTUBHOro npouecca. JleHnHrpaackan
TOProBO-MpPOMbILJIEHHAsA NanaTta NOCTOAHHO BeA&T
NleATeNbHOCTb B HanpaB/ieHUn BbICTPauBaHWUA Npo-

AYKTVUBHbIX NapTHEPCKMX OTHOLWEHWIA NpeanpUHUMa-
Tenen Apyr c ApyroM, 6usHec-coobuiecTsa ¢ BNacTbio,
aTaKxe ¢ 3apyGexHbIMU Kosneramu.

Pawwna Ncmarunos ytounun: «foBopA o Toukax npu-
NOXEHWUA YCUNNIA, Mbl He UMeeM B BUAY TONIbKO NHBe-
CTULMK, KaK 3T0 YacTo noHumatoT. Kak pas B Bonpo-
ce npuB/ieYeHNs UHBECTULIMI CerofiHA Hall PernoH,
1 JlennHrpaackan obnactb B 0coBeHHOCTW, Haxo-
LUTCA BNepean MHOMMX PpOCCUINCKUX TeppuTopuii. lo-
BOpA 06 OpMEHTMPax 1 TOUKaX NPUIOXKEHUA YCUIUIA,
Mbl TaKXe VMeeM B BUAY TBOpYECKUE, VHTENNeKTY-
anbHble, npodeccnoHanbHble yeunua». OH Bbipasun
YBEPEHHOCTb B TOM, YTO MTOFOM AUCKYCCUW CTaHeT
6onee ACHOE NOHMMaHWe Tex JONrOCPOUHbIX, CTpaTe-
rMYecKnX Lienei, Ha KoTopble Mbl 6yaem 0pueHTUpo-
BaTbCA, Liefieil, Ha KoTopble ByAyT OpUeHTUPOBaHbI
Hawwu cocean 1 Kotopble ByayT yuuTbiBaTb B CBOEW
NONNTUKe LieHTPaJibHble BacTU.

B wntore Pawwup Mcmarunos chopmynmposan nath
OCHOBHbIX NPUHLMMNOB B3aWMOAENCTBMA BnacTu
1 6usHeca:

* B3aIMHasA OTBETCTBEHHOCTb 3a OTHOLIEHMA, B KOTO-
pbIX HaxoAATCA 06e CTOPOHbI;

* OTKpbITOCTb B [IOFOBOPHOM Mpoliecce BAacTut
1 6nsHec-cooblecTsa;

* KOHCTPYKTVBHbI/i Ananor 6e3 KoH@pOHTauuu
1 NPOTUBOCTOAHNS;

* NapTHEPCTBO Ha OCHOBE HaXOX/eHWe ToYeK conpu-
KOCHOBEHWS, pa3yMHOro KoMnpomucca;

* YMeHwe ciylaTh 1 CAblWaTh APYr APYra, NOCKONbKY
Y KaX/I01 CTOPOHbI CBOM LieNI 1 334a4u, CBOM Creuu-
turyeckre 0coOGEHHOCTH, CBOM CTPATerin NoBeAeHN .
Mepen cobpaBWMMUCA TaKkKe BbICTYNUA BULETY-
6epHaTtop JleHuHrpagckoi obnactn Amutpuin Anos.
OH pacckasan o niaHax coumanbHO-3KOHOMUYECKOro
pasBUTUA PervioHa, yBepme coBPaBLLMXCA, YTO Ktoye-
Bble peLleHns ByAyT NpUHMMaTbCA 061acTHBIM NpaBu-
TeNbCTBOM C Y48TOM MHEHWI BCEX 3aUHTepecoBaHHbIX
cTopoH. JleHuHrpagckas TIIM B 3Toit cBA3WM OCTaHeT-
Cs OAHOW U3 KIOYeBbIX MJOLWAA0K ANis 06CyxaeHNA
HOBbIX MHULMATVB KaK BnacTu, Tak 1 6usHeca.
Hapeemcsa, 4To KpynHble NpoMbILLeHHbIe Npeanpua-
TWA, B TO Yncie 1 060poHHbIe, @ TaKKe NPeAnpUATUS,
BbiMycKatoLve NpoAyKLUMI0 ABOMHOrO Ha3HayeHus,
GyAyT NpUHUMaTbL aKTVMBHOE y4acTve B nochenyio-
LWMX ceMuUHapax u Kpyrabix ctonax TMM
KoHdepeHuma aBnnacb AeNCTBUTENbHBIM, 3pUMbIM,
peanbHbIM NOATBEPXKAEHNEM TOMY (aKTy, 4TO afMu-
HUcTpauua JleHUHrpaacKoi obnactu Ha aene, a He
Ha croBax 3aMHTepecoBaHa B yCMeLWHOM COTPYAHM-
yecTBe, B TECHOM KOHTaKTe C NpejcTaBuTeNAMU je-
noBoro coobLiecTsa, roToBa NPUCIYLWMNBATLCA K UX
MHEHUIO, N peann3oBblBaTb CBOW NnaHbl C OMOPOW
Ha OMbIT, HaBbIKW, 3HaHUA, 1 A0OPYIO BOMIO NpeAnpu-
HMMaTenel — He TOJIbKO POCCUICKUX, HO 1 3apybex-
HbIX. 3T0, 3amMeTunn Pawma Memarunos, v ectb oaHa n3
CUJbHbBIX CTOPOH Hallei afAMUHMCTpaLmu, bnaroaaps
KoTopot JleHo6nacTb BbICTynaeT AMAEPOM B NpuBIIe-
YeHUW MHBECTULIA.

THE LENINGRAD REGION CHAMBER OF COMMERCE
AND INDUSTRY (LRCCI) HAS SCHEDULED THE CURRENT
GUIDELINES OF REGIONAL DEVELOPMENT

The interregional conference “Current guidelines of regional develop-
ment” took place on August 16 at the Leningrad Region Chamber of Com-
merce and Industry. The Leningrad Region Chamber of Commerce and In-
dustry with participation of the independent expert project “Nash Gorod”
(“Our city”) (Saint-Petersburg) have appeared as initiators and organizers
of this event. The conference has been conducted with a support of the Gov-
ernment of Leningrad Region.

The main goal of the conference consisted in the identification and particular finaliza-
tion of the guidelines and points of efforts application to focus the attention of all the
concerned participants of the process of North-West Region development.
According to Rashid Ismagilov, President and Chairman of the Board of the Leningrad
Region CCl, the conference corresponds to an element of a durable and challenging
process. The Leningrad Region Chamber of Commerce and Industry carries out a con-
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finuous activity aimed at establishing the productive partnership relations of the en-
terprisers with each other, of the business community with the authorities as well as
with the foreign colleagues. The conference appeared to become an actual, vivid and
real proof of the fact that the administration of Leningrad Region is interested prac-
fically but not verbally in the successful cooperation, in close contact with the repre-
sentatives of the business community, is ready to hear their opinion and implement its
plans being supported by the experience, skills, knowledge and goodwill of the en-
terprisers not only from Russia but from abroad too. Rashid Ismagilov has stated that
this particularly is one of the strongest points of our administration, which helps Len-
ingrad Region become a leader in inviting investments.

We hope that the big industrial enterprises, including defense enterprises as well as
the enterprises manufacturing dual-use products will take active part in the LRCCI
workshops and round tables fo follow.
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