


Ucnonb3oBaHUe CynepKoOMNbIOTEPOB
B MAalUWUHOCTPOEHHUH.
OnbiT HMO «CatypH»

OAQO «HayyHo-npouseoacteeHHoe obbveauHenne “Ca-
TYPH > — BemyLas [OBUIATENECTPOMTENbHAS KOMMAHMUS
Poccum, cneumanusupyrowascs Ha paspaboTke M Npoms-
BOACTBE rA30TYPOMHHbIX ABUrATENEN /1 BOEHHOM M rpaX-
[OHCKOM ABMALMM, CYLLOB BOEHHO-MOPCKOrO $hnoTa, SHep-
rOreHepMpPyoLMX U ra30MNepPeKaYnBAOLLMX YCTAHOBOK.
B cootserctBmu ¢ ykasom lNpesmpeqta PO ot 16 anpens
2008 r. OAO «HMO “CarypH”» Bxoaut B coctas «Ob6b-
€OMHEHHOW ABUIraTENECTPOUTENBHOM KOPNOPALMMU» — [O-
yepHen komnanun OAO «OlMK “OBOPOHITPOM» no
YNPOBNEHUIO ABUIATENECTPOMUTENBHBIMM AKTUBAMM.
KomnaHums peanmayer BCce 3TAmbl XM3HEHHOTO UMKIA W3-
[eNnit — OT NPOEKTUPOBAHUSA M MAPKETUHTOBbIX UCCIEAO0-
BAHMWI 1O CEPUMMHOTO MPOMU3BOACTBA M CEPBUMCHONO 06-
cnyxusanua. C 2001 r. HINO «Catyph» sbinonHeHsl OKP
C NPOBEAEHMEM TOCYAAPCTBEHHBIX M MEXBEAOMCTBEHHbIX
MCIBITaHKMI No 14 ra3oTypbuHHbIM asuratensm. B kom-
MNOHWU  HOKOMMEH 3HAYMUTESNbHBIM  OMbIT  UCMOSIb3OBAHMUS
CYyNEepPKOMIMBIOTEPHbIX BbIYUCIIEHMM, YHMUKANbHbBIA A1 NPO-
MbllneHHocT Poccuu.

10.A. 3eneHkoB — AMPEKTOpP Mo MHGOPMaLMOHHbIM TexHonoruam, HIMO «CatypH»,
e-mail: yuri.zelenkov@npo-saturn.ru

CynepKkoMnbioTepbl B NPOEKTUPOBAHUU aBUALMOHHDIX AABUraTeneu
ABMAUMOHHLIN ra30TypbMHHBLIM geuratens ([TL) aBnseTcs OQHUM U3 COMBIX CITIOXHBIX
MEXTHMYECKMX UBLENUIM, MPOU3BOAMMBIX YENOBEKOM. HOCTOTA BPALLEHMS POTOPA ABMIA-
TeNA NATOro NOKONEHUA AOCTUIAET HECKOSNbKMX AECATKOB ThiCiY OBOPOTOB B MMHYTY MpK
TemnepaType rasa B kamepe cropanus, npubnuxaiowenca k 2000 rpanycoe Kenbsuha.
MosToMy Ans CO3AAHMA HOBOrO ABMIATENS TPEOYETCH HECKOMbKO ThICSY YENOBEKO-NET,
BKIIOUQIOLLMX HE TOMBKO Pa3paboTKy KOHCTPYKLMM, HO M CO34AHME HOBbLIX MATEPUANOB,
ocsoerune cnocobos ux oBpaboTku, mMcnbITaHMa M T.0. KOCBEHHO WMHTENNEKTYANbHbIM
BK/IOA B CO3AQHME NMIOOOro MPOAYKTA MOXHO OLEHUTb 4epes CTOMMOCTb | Kr usgenus,
NOCTABASEMOrO 3AKA3YMKY:
¢ 1 xr nerkoBoro asTomMobuna cTouT npumepHo 25 nonnapos;
* 1 «kr cynepkomnbiotepa IBM Roadrunner (1 & cnucke Top 500 ot 6/2010) — 530
LONNAapOB;
* 1 kr uctpebutens — 1 Teicaya goONNApOs;
* 1 kr asMoupoHHoro asuratens — 3 — 5 ThiCSY JONNAPOB.

B 70—80 roap mpownoro Beka UMk NPOEKTUMPOBAHUS HOBOMO ABMALMOHHOTO
MO cocrasnan 12—15 net (8 2—3 pasa 6onblie, YeM LMK NPOEKTUPOBAHMS CAMO-
neTa), u3 KOTOpbix COBCTBEHHO OMPEAeneHmne KOHCTPYKUMM 3aHMMANo He Bonee dem 2
rOfd, BCE OCTAMBHOE BPEMS TPATUIOCH HA IKCMEPUMEHTASNBHYIO LOBOAKY MAPAMETPOB.
Mocne 13roToBnEHUs NEPBOTO OMBITHOTO 3K3EMMSPA NPOBOLMIMCE EMO UCTLITAHMS, MPO-
BEPSANNCh TEXHUYECKME XAPAKTEPUCTUKM W B PE3YNbTATE YTOYHANMCb MNAPCAMETPbLI KOH-
cTpykuumn. Llanee u3roTaBNMBANCA CHEmyIoLWmit SK3EMMAP, UCTLITBIBANCSH, BHOBb YTOUHS-
JIUCb MAPAMETPLI KOHCTPYKLMM M TAK AANEE, JO MOMYYEHMS MPUEMIEMBIX XOPAKTEPUCTUK.
Hanpumep, npu paspabotke peuratens AJl-31® (ycranasnueaetcs Ha wmctpebutenm
Cy-27) 610 NOCTPOEHO M PA3PYLIEHO Npu McnbiTaHuax 50 NONHOPASMEPHbBIX OMbITHbIX
JK3EeMMNIAPOB, HE TOBOPA yXE O PA3INYHBIX UCMBITAOHUAX OTAENbHbLIX Y3/10B M KOMIMOHEHT.
3aTpaThl HO CO3ACHME 3TOTO ABUIATENS OUEHMBAIOTCS B 3,5 MIpa 4ONNApos.

B 2000-e rogbl nepen HMO «CatypH» BCTONA 300040 YMEHbLUMTL MPOAONKM-
TENbHOCTb PA3PABOTKM HOBOTO [BMrATENs HE MEHEE Yem B 2 pa3d, O COOTBETCTBYIOLLME
3aTpATH — He MeHee Yyem B 4—5 pas. DT NAPAMETPLI COOTBETCTBYIOT YPOBHIO BELYLLUMX
3anapHbix KOMNaHui. [locTuxeHre 3ToM Lenn Bbio BO3MOXHO TOMbKO Yepes CO3LaHMe
BMPTYQSIbHOW Cpefibl MPOEKTUPOBAHMS, KOTOPAs BKMOYAET CNEAYIOLLME KOMMOHEHTHI:

* Lndbposoe npoektMpoBaHme Ha OCHOBE 3-MEPHOM MACTEP—MOLENM, NAPANNess-
HOs PA3PABOTKA KOHCTPYKLUMM LETANEN U METOLOB MX M3rOTOBNEHMS.
* AspoarHammuueckue, NPOYHOCTHLIE, TEMIOBLIE M OKYCTUYECKME PACYETH, MHOTOKPU-



TepManbHAa ONTUMU3ALMS.
* CH0p MAKCMMANBHOTO KOMMYECTBA AAHHBIX MPM UCMBITAHUAX, X 06paboTka, BU3ya-
NM3auma U CTbIKOBKA C PACHETHBIMKM OAHHBIMU.

Ha puc. 1 8 kauectse npumepa npeactasned peanuzosaHHbii Ha HIMNO «Catyph»
LMKI NPOEKTMPOBAHMA paboueit nonatku sentunsTopa [T, JaHHbIN UTepaunoHHbIM npo-
LeCC BKINOYAET HECKOJbKO NOCNenoBATENbHbLIX 3TAMOB, KOTOPLIE BbIMOMAHAKOTCA C UCMNOMb-
30BAHMEM PA3IMYHOMO NMPOrPAMMHOTO OBECneyeHUs Ha BBIYMCIUTENBHOM KIACTepe.
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Puc. 1.
Linkn npoektupoBaHua paboyei nonatku BeHTunsaTopa 'L

B pesynbraTte ocsoeHms nopobHoro noaxoaa Geinm chopmynupoBaHsl TpeboBa-
HUSI K BbIYUCTIUTENBHBIM MOLLHOCTSIM. [IABHOM LEnbio CTAno paclMpeHre MnpomnyCcKHOM
CNOcoBHOCTM cucTem, 4Tobbl 0BECNeUnTh KaK MOXHO BOoMblIee KONMUMYECTBO OQHOBPE-
MEHHO 3AMyCKAEMbIX CPABHUTENBHO HEDONbLUMX BHIYMCIMTENLHBIX 3aa04. [paduk Hapa-
wmBaHMs BoluncnuTensHbix mowHocten HIMO «CatypH» npeacrasned Ha puc. 2.
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HapawmBaHue BbluncnntenbHbix MoLwHocTen HIMO «CaTypH»

[NepBbiit NPOMBILLAEHHbIM KNACTEP, MUKOBOM MPOWM3BOAMTENBHOCTLIO mopsaka 1 Tdnonc,
6bin1 3anywen Ha «Catypre» 8 2005 r. D10 yBEAMUMIO BOCTYMHBIE BBIYMCIUTESNBHBIE MOLL-
Hoctn B 50 pas. [Npu 3ToM psg 30404 NPULLNOCH PELLATh, BO3MOXHO, Brepsbie B Poccuu:

* Bbin aBTOMOTM3MPOBOH MPOLECC MOATOTOBKM M 3AMYCKA PACYETHOM 3a4aun (no-
CTPOEHME CETKM, OMNPENENEHNE TPAHMYHBIX M HAYANBHBIX YCNOBMM, HACTPOMKA
npe- 1 NoCT- NPOLECCOPOB — TAK Ha3biBaemslit scientific workflow). B pesynbrare
PELLEHNE TUMOBLIX BbIYMCIIMTENBHBIX 30404 BbINO NEPEefaHO M3 CreunanbHOro nog-
pasgeneHua No pPacYeTam B KOHCTPYKTOPCKME OTAEnb, Ans 4Yero Gbinn paspabo-
TAHbI CTOHAAPTHbIE GOPMbI, CKPBIBAIOLLME BCIO CNOXHOCTb MOArOTOBKM M 3QMycka
30404 OT HECTMEUMANMUCTOB MO BbIYUCTEHMUSIM.

* buina passepHyta napannensHas bainosas cuctema, o6ecneumnsaioLlas OgHOBPE-
MEHHbIM BBOA-BbIBOL C MPUEMIEMOM MPOU3BOAUTENBHOCTIO A1 COTEH OAHOBpPE-
MEHHO WCMOMHAEMbIX MNPOLLECCOB.

* bbina co3paHa crcTema yAaneHHOro JOCTYNA K PECYPCAM KNACTEPA ANS YAANEHHbIX
MOMb30BATENEN U3 UHXEHEPHBLIX LeHTpoB B Mockse u [lepmu.

Bce a10 npuseno k Tomy, uto B 2006 r. cpenHsis 3arpyska knactepa npesbi-
cna 90%. Mostomy B 2008 r. Ha HIMO «CatypH» 6bina 3anylieHa HOBAS CUCTEMA



¢ n1koBoM npomssoautensHocTbio 14,3 Thnonc (puc.3), 4To yBENMUMNO ROCTYMHbIE MOLL-
Hoctv ewe B 15 pas. JanHeiit cynepkomnbiotep nonydmn ums AJ1-100 & yects 100-netua
akanemmka Apxuna Muxaitnosuya Jlionbku, BeAQIOWErOCH YYEHOTO M KOHCTPYKTOPO
aBuaumoHHbix asuratenei, ocHosatens Kb «Jlionska-CatypHy, B Hauane 3Toro Beka Bo-
wepwero 8 coctas OAO «HIMO “CatypH”».
vl = = N Puc. 3.
i - 3 CyneptkomnbtoTepHbIn kommnnekc HMO «CatypH»

Ha puc. 4 npencraenens asuaumorHbie psuratenn SaM146 (npeanasHauen
ans pernonansHoro camoneta Sukhoi Superjet -100) u AJ1-55U (cosnaetcs no koHTpak-
Ty € mHauickoin pupmoit XAJl ang yuebHo-TperrposodHoro camoneta HJIT-36 mHaunickmx
BBC), koTopbie Bbiin NONMHOCTLIO PA3PABOTAHBI B CPEAE BUPTYANbHOTO NPOEKTUPOBAHUS
M HO MOMEHT HAMWUCAHMA CTATbM HAXOOMIMCH B CTAAMU CEPTUDUKALUMOHHBIX MCTHITAHUIA.

SaM146 AN-551

Puc. 4.
ABI/IaLLI/IOHHbIe asuratenwu, paBpa6OTaHHbIe B cpene BUpPTYyanbHOINo NpOeKTnpoBaHuA
Mpo6nemMbl NCNO/Ib30BAHUA CYNEPKOMMbIOTEPHbIX BbIYUUCAEHUIH B MALLUHO-
cTpoeHun Poccuum
CynepKoOMMbIOTEPLI PEASIBHO HYXHbI TEM MPOMBILLIEHHBIM KOMMOHUAM, KOTOPbIE
BeayT p03pO6OTKy HOBbIX MPOAYKTOB. Tpe6OBOHMﬂ COBPEMEHHOIO PbIHKA TAKOBBI, 4TO
CO3[10HME HOBbIX MPOAYKTOB, OCOBEHHO B CHEPE BBICOKMX TEXHONOMMUM, HEBO3MOXHO 6e3

CYNEPKOMIMBIOTEPHbIX BLIYUCIIEHUI, KOTOPbIE PAKTUHECKM CTAHOBSTCH MHPPACTPYKTYPHOM
TexHonormein. [pu 3Tom BOMLLIMHCTBO 30404 MALUMHOCTPOEHMS MOXET BbiTh PELLEHO HA
cnctemax npousesoputensHoctsio 50 — 100 Tenonc. Hanpumep, no ouexke cneupanm-
cros HMO «Catyphy, ans pacueta asuaunoHHoro [T uenukom Ha HECTALMOHAPHOM
pexume (Mpu USMEHAIOLLENCA YaCTOTE BPALLEHUS POTOPA) TPeByEeTCs CUCTEMA, MMEIOLLLOS
3500 npoueccopHbix saep (npoussoautensrocts nopaaka 80 Tdnonc ) u namars 7 Tb.

OpaHaKo, HECMOTPS HA HANMYME COOTBETCTBYIOLMX BbIUMCIIUTESNbHBIX MOLLHOCTEN,
304040 PACYETA ABMIATENA HA HECTAUMOHAPHOM PEexXmMMme He MOXeT ObiTb pelieHa
8 Poccun. D10 BhIsBAHO Npobnemoit, 6e3 paspelueHus KOTOPOM PO3PbLIB MEXay POC-
CUICKMM M 30MALHBIM MALIMHOCTPOEHUEM CTAHET HEMPEOAOTUMBIM.

3anaarbie komnanum (NASA, Boeing, General Eleciric, Snecma) ucnonbsyior
COBCTBEHHBIE METOMbI U CUCTEMBI MHXEHEPHOTO aHanuaa. HaHHble cuctemsl paspaba-
THIBAIOTCA B PE3YNbTATE LENEBOro COTPYAHWMYECTBA C HAYYHO-MCCIEAOBATENLCKUMM OpP-
ranmzaunamn B8 CLUA u 3anapHoi Espone u onmpatotcs Ha nepenosble NOCTUXEHMS
B GYHOAMEHTANbHBIX HAYYHbBIX MCCIEAOBAHUAX M B MPOrPAMMUMPOBAHMU. Poccurckme npo-
MbILLNIEHHBIE KOMNAHUKU BbIHYXAEHbI MOMb30BATLCA KOMMEPYECKMM NPOrPAMMHbBIM 068'
crnedeHnem 30pybexXHOro NMPOW3BOACTBA, KOTOPOE OTCTAET MO hYHKUMOHANEHOCTH OT
«BHYTPEHHEro» KOAQ BbILLIEYNOMAHYTHIX KoMnaHmit Ha 5—10 net, nockonsbky cobcTBeH-
HOM MHayCcTpum paspaboTtku mrxeHepHoro 1O B Poccun Het. [anHoe kommepueckoe
MO mumeeT orpaHMUYeHns KakK Mo CreKTPy MCMOMb3YEMbIX METOMOB PELUEHUA PA3MAMUYHBIX
30404, TAK U MO BO3MOXHOCTU 3bEKTUBHOTO PACNApAnNenMBaHmus Ha 6onbLIoe Yncno
npoueccopos. B pesynbrate poccuiickme nHxeHepsl MOryT NPOBOAUTL PACHETbI TONLKO
otaenbHbix y310e [ T[] Ha CTAUMOHAPHBIX PEXMMAX (TPU MOCTOSHHOM YACTOTE BPALLEHUS
poTOpPA), CM., Hanpumep, puc. 1.

Mpwu 5TOM COOTHOLWEHME 3ATPAT HA NPUOBPETEHNE ANMAPATHOTO M MPUKIALHO-
ro (pacyetnoro) nporpammHoro obecneueHns coctasnaeT npumepHo 1:5, nHsecTuumm
tonsko HIMO «Catyph» B npuobpeterune MO ans MHXEHEPHbIX PACYETOB Y 3AMAAHBIX
NPOM3BOAMTENEN BOMKHbE cocTaeuTs 6onee 10 maH gonn.

N3 BCEro CKO3QHHOTO CNEAyeT BbIBOA, YTO ANs TOro, YTOBb CyNepKOMMLIOTEPHbIE
BLIYMCIIEHUA CTAMU AENCTBUTENLHO MHGPACTPYKTYPOM, HA KOTOpOM ByaeT 6a3MpoBaThb-
€S MOLIMHOCTPOEHME, Pa3pabaTLIBAIOLLEE M NMPOM3BOAALLEE HOBLIE W3AENUSA, OCHOBHOM
AKUEeHT HeO6XODMMO chenaTb HE HAO CTPOUTENbCTBE HOBbIX BblYMCITUTENbHbIX MOLLI,HOCTe;I,
a HO pa3paboTke COBCTBEHHOTO MPOrPAMMHOIO OBECneyeHMs AN MHXEHEPHBIX Pac-
yetoB. [1ns 3TOro HEOBXOAMMBI COMIACOBAHHLIE YCUIUSA HAYYHO-MCCIENOBATENbCKUX MH-
CTUTYTOB M MPOMBILLIIEHHbIX KOMMOHUWI MO NATPOHAXEM rOCyLAPCTBA.



