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[ITar k abcomnioTy

cTanu Besjecyluu, obnauHas
napajurMa npusesa K KOHBep-
TeHLIMH CMeLanicTOB 1 N0JIb-

30BaTeJled, YTO BIOJIHE €CTECTBEHHO: Ufesl
TpancpopmMaLny MHPOPMALMOHHbIX TEXHO-
70ruit B ”HGOPMaLMOHHbIe yCIyTy 6513Ka
COBpPeMEHHOMY 00L1ecTBY MoTpebieHus,
a crnoco0 nosyueHnst CEPBUCOB He OT KOHK-
pernoit UT-koMmnanmu, a oT abCTPaKTHOro
TnpoBaiifiepa, CyLIeCTBYIOILEro B KOHKYPeH-
THOI4 Cpejie 1 IeiCTBYIOLLero rnoj MpUCMOoT-
POM perynsiTopa, KaxxeTcs ojib30BaTessaM
6omnee KOMOPTHBIM.

PeasibHOCTb CTAaHOBUTCSI BUPTYallbHOI —
BCe yeTbipe Befymx urpoka UT-unpycrpun
(IBM, HP, Microsoft 1 npumMKHYyBLIas K HAM
Oracle) 3as1B1y1 0 CBOMX NPETEH3MUSIX Ha POJlb
MesKLyHapOHBIX [IPOBaiiIepoB [100abHbIX
0071aKOB 1 MX HaL{UOHAJIbHbBIX [IOMHOKECTB,
XOTsl 0 HellaBHEero Mpouioro obnaka He
BbIXOJIMJIM 3@ PAMKH JIOKaJIbHbIX 3aMIPOCOB
KPYIHOro U cpenHero 6usHeca. Cutyauus
M3MeHU1ach Nocyie Toro, kak denepasnbHoe
npasurensctso CLUA, 6e3pesymnbraTHo noT-
paTHB Ha aBTOMATM3aLIMIO CBOMX CTPYKTYP
600 mapz nost., 03aboTioch B KoHue 2010
rozia co3flaHneM COBPEMEHHOT0 371eKTPOH-
HOTO NPaBUTEJIbCTBA UMEHHO Ha MiaT¢op-
Me 00671aKkoB. JleficTBuTeNnbHO, UT yske naBHO
M3MEHIIN MTOYTH BCE CTOPOHBI XKM3HH 00LLie-
CTBa — CeroJiHs He BCTaBas C Kpecsa MOX-
HO MPOCJIEeNNUTb BbINOJIHEHWE CAeaHHOTO
3aKasa, COBEPIUUTb MOKYNKKU U 0POPMUTh
yCTyTH, 3ape3epBUpPOBaTh KPyH3, OpraHn3o-
BaTb B3aMMOJIEICTBHE C KOJUJIEraMu U T. 1.,
HO BbICOKHE TeXHOJIOTMH ellle He Tpeozioie-
JI1 IOPOT'U FOCYAAPCTBEHHBIX YUPEXIEHUIA.
Bo Bcem Mupe HanoronnaresbLMKY BbIHY3K-
JeHbl OTCTauBaTb OUepPeaU, KAaTb OTBETa
110 TeslepOHY, pacchlyiaTb MHOrOUMCIIEHHbIe
$OopMbl, 1 BCe 3TO MO BUHE MPaBUTEJILCTB,
coxpaHsiiolx yborne Metonbl paboThl U
BITYCTYIO TpaTsILMX pecypchl. McnpaButhb
3TO MOJIOXKEHHe, N0 MHeHMIo ¢enepanb-
Horo UT-nupexrtopa CLUA, MOXHO nMLIb
C MepexofioM Ha TeXHOJIOTMU, MeHsIIoLI1e
npaBuia, U TAKUMH TEXHOJIOTUSIMU Ceroj-
Hsl cTanu obaka.

Kak ormeuaet Jleonnn YepHsik B 3TOM
HOMepe KypHaJia, MOCBSILEHHOM MpPaKTH-
Ke 0071aK0B, HallMOHAJIbHbIE MPOEKTbI MO
CO3JJaHUIO 37IEKTPOHHbIX IPABUTENIbCTB U3-
HavaJsIbHO Oblyi 0OpeUeHsl Ha POBaJ — BCe
OHU pa3pabaTblBaNMCh YUNHOBHUKAMM, KO-
TOpble HOPMMPOBAJIK 3aTPaThl, AaBaJM 00-
11ie peKOMeH alKK, a TJIaBHOe, He UMeJH
001LLIero TEXHOIOrMYeCcKoro raHa. B kaxoii-

TO CTeneHH, faske 6e3 yueTa HaLOHA IbHBIX
0COBEHHOCTEN KOHKPETHOI! CTPaHbl, BCE 3TH
HeyziauM ObLIM 3aMpOrpaMMUpPOBaHbl — [0
nosiBIeHUs1 00JIaKOB HU B OHOM FOCyZAapc-
TBE He CYLIeCTBOBAJIO NOCTaTOUHbIX TEXHO-
JIOTMYeCKMX MPeJNoChUIOK AJIsl CO3AaHMs
1eecrnocoOHbIX CUCTEM 3JIEKTPOHHOTO Mpa-
BuTesnbeTBa. ToNbKo 06J1aka ¢ 1x 6earpaHiny-
HOI1 BO3MOYKHOCTBIO K MaCIUTabMPOBaHMIO
OTKPBIBAIOT TPOCTOP AJIs CO371aHHSI CUCTEM
ynpasieHnst r106abHbIMU reTeporeHHbIMHU
MHPPACTPYKTYpaMu.

OnHoBpeMeHHO C aMepHKAHCKUM MPOeK-
toM Cloud First, kak cnenyer u3 crateii naH-
HOro HoMepa skypHasa, 0671aKa «HaKpbUTH»
TIPaBUTEJIbCTBEHHBIE YUPEXXAEHNS 1 IPYTHUX
rocynapcTs. B BenukoGpuranuu Havancs
npoekT G-Cloud kak 4acTb cTpaTernueckoro
nnaua no oobeanHennto 400 MUHHCTEPCTB,
BEZIOMCTB 1 HETPaBUTe IbCTBEHHbIX OpPraHi-
3aLl1ii 3Tt CTpaHbl, SINOHKS pasBopaunBaeT
npaBuTenbcTBeHHOE 061ako Kasumigaseki
(«TymaHHbIit Tpoxoz») U Aaske BoetHam npu-
BJIEK OJIHOTO U3 KPYIHbIX MEXYHapOAHbIX
MpOBaiizepoB 00JIaKOB K peanuaayy CBOeit
HALMOHANBbHOM 00M1a4Hoii cTpateruu. [lepast
¢asa 6putanckoro npoekra G-Cloud Gsina
3anyuieHa B skcriyarauuio B 2010 rony,
NPOMEXYTOUHbIN QUHULI HAMEYEH YyKe
Ha 2013-2014 roxbl, a OT ero peanusaunu
OKMJaeTCsl IKOHOMHSI TPaBUTENIbCTBEHHO-
ro Gronskera B 3,2 Mapz GYHTOB €KErofHo.
Cpenu 3azau, peliaeMblx B paMKax 3TOro
NpoeKTa, — U30aBJieHNe OT MPenpaccyakoB
110 OTHOLLIEHHIO K 0071aKaM, MOBBILLEHHE [0~
BepHUsl K HUM 1 YCTPaHeHre COMHEHMI1 B X
GesonacHoCTH. VIHaue roBopst, YMHOBHUKH
yBepoBainu B 0051aKa, Kak 1 B 60ra, a rpasx-
JlaHe HaZIeloTCsl, UTO 9TO 3aCTABUT MOJIMTUKOB
Jlyullie BbIMOJHSITH CBOIO PaboTy.

BosBpatiasich ¢ HeGec Ha 3eMio, HallK
aBTOPBI OTBEYAIOT B 3TOM HOMEpe XXypHasa
Ha MHOTHe BONPOCHI, CBSI3aHHbIE C TPaKTH-
4ecKUM MpHUMeHeHneM 00J1aKoB: Ha KaKHX
niaTdopmax CTPOSITCS YacTHble 00J1aKa;
B YeM TPYZHOCTH NepeBoza B obiaka Ta-
KUX TSKeJNbIX npunoxenuit, kak CAIIP;
B ueM OyZeT COCTOSATb POJIb CUCTEMHbIX
VIHTErpaTopOB B HOBBIX YCJIOBUSIX (TIpozia-
’Ka 0671aKOB B PO3HHULY, CO3[jaHKe cobc-
TBEHHbIX YaCTHbIX 00JIaKOB UM ANBEp-
crudukaums 613Heca), KOraa ux OCHOBHbIE
napTHepbl — KOMINaHUU-NPOU3BOAUTEIIN C
TIOMOLLIbIO CEPBUCHO# MOZIENIM CaM1 CMOTYT
TOTSIHYTbCSl 10 KOHEUHBIX M10JIb30BaTeJIeil.
B03M03kHO, 32 HUMM OCTaHeTCsl KOHCANITHH,
OZIHAKO U 3]1eCb, B pe3yJbTaTe peannsaLuu

KOJIOHKA peflaKTopa
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TakMX MHULUUATUB Bepyux UT-urpokos,
kak Smarter Computing nnu KoHBepreH-
unst 061a4HbIX HUHPPACTPYKTYP, MEXRIY
noTpe6uTeNEM 1 MOCTABLINKOM CEPBUCOB
OCTaHeTCsl Bce MeHblile NPOCTPaHCTBa AJIs
NoCpeHMKOB. HekoTopble aHanMTHKK faxe
Ha3BaJI1 TaKoe JBUXKEHNe KPYTHEeHIIMX Bbl-
COKOTEXHOJIOTMUHbIX KOMIAHKi1 OYepeHbIM
LIaroM K a0COJTIOTY, pe3yJsIbTaToM 4ero CTa-
HOBHUTCSI BOSMOXXHOCTb HEMOCPeACTBEHHO-
ro JocTyna notpebuTess Ko BceM HeobXo-
IMMBIM €My 3HaHUSIM ¥ MHPOPMaLIMOHHBIM
cepBHCaM.

Ob6naka cynst UT-uHRycTpUn 3aMeTHOE
O3KMBJIEHe — [POBajifiepbl 001aKOB 13 YHnCIa
Benyiux UT-urpokoB akTHBU3UPYIOT KaM-
NaHUIO MO y6eXIeH 0 00LIeCTBEHHOCTH
B [IpEMMYILIeCTBaX MMEHHO CBOMX MpeAJo-
JKEHMH, UX MHOTOYMCJIEHHbIE PEerMoHab-
Hble MTapTHEPbI BCEX PaHroB GyayT yBEPSITh
KJIMEHTOB, 4TO 6e3 1x creunpuyeckoro 06-
JIauHOTO KOHCANTHUHTA, UCMOJIb30BaHUS afl-
MMHUCTPATUBHOIO UJIM ellje KaKoro-1mbo
pecypca HUKyJia KOHeuHblit 11071b30BaTelb
He [IEHEeTCs], a MOCTABLUNKN KOHTeHTa Oy-
IyT BceMu croco6amu 60poThCst 3a MPaBo
nony4atb npubbib OT Hero. Kak 6bl TO HH
6b1110, PBIHOK B yCII0BHsIX, Korna UT crano-
BSITCS1 TOBAPHBIM PECYpPCOM, PacrpenesuT
ponu — noTeHLKan 06J1akoB AeiCTBUTENb-
HO OTKPbIBAeT LIMPOKKE BO3MOXKXHOCTH JJ1s1
CO37iaHis1, HATPUMep, peasibHO paboTaKOLINX
CHCTEM 3JIeKTPOHHOrO NPaBUTENIbCTBA, Ofl-
HaKo, KaK Obl HY ObUIM BaskHbI 0071aKa, OHU
JIMIIb CPEJCTBO, a He CTpaTeruueckas ca-
MOLeJIb, He perynupyoLlas CUia, a JiMilib
BbICBOGOXKAaIOLast MoLLb. B

— JImumputi Bonkos

www.osmag.ru ¢ 02/2011 e OTKpbITble CUCTEMbI® 1
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IT for Bussiness
Innovative Technology for Computer Professionals

COVER FEATURES

CLOUDS IN PRACTICE
20 Clouds at Regulators' Service
Leonid Chernyak

The cloud potential reveals broad opportunities
for creating functioning e-government systems.

26 CAD in Clouds
Oleg Zikov

Nowadays, the clouds are a craze, but while talk-
ing about applications transferable into clouds we
most often mention light apps. Yet, how would things
go with such resource-intensive applications
as CAD/CAM/CAE?

28 PLM in Clouds: Delayed Start
Natalia Dubova

The cloud deployment of product lifecycle manage-
ment systems is apparently overdue, though the
new paradigm is inevitably penetrating this area
of software technologies.

30 How Many Clouds do You Wish?
Dmitry Seminin
Everyone is so excited about the clouds but there
are still no universal key performance indica-
tors to assess the efficiency of offering resources
from the clouds.

PLATFORMS

12 HPC: From Region to Region
Viktor Gorbunov, Georgy Elizarov,
Leonid Eisimont

Evolution and innovation of supercomputers are
driven by affordable customized technologies.
What are those solutions and are they available
in Russia?

http://infozone.osp.ru

2011, Volume 19, Number 2

APPLICATIONS 0s
32 Second Life of Libraries 48
Alexey Yermakov, Rimma Skornyakova

The Internet has changed the place that traditional
«paper» libraries occupy in the work of a scientist
or an engineer, but the libraries will not cease to ex-
ist in the near term. So it is still an important task
to choose a system which would satisfy informational
requirements of R&D and design organizations. 50

CLOUDS
37 Azure Evolution
Alexey Fiodorov

Microsoft is strongly positioning itself as a cre-
ator of a cloud platform which fulfills scenarios
needed by developers and facilitates the transition
from the tradition application development model
to the cloud paradigm.

p g 0s
EXTREME TECHNOLOGIES
40 According to Bell's Law

Leonid Chernyak

The emerging class of new-generation mobile
computer systems will not be a serious competition
for the PC until all conditions are met that were out-

ACADEMY. IT UNIVERSITIES
Achieving Synergy

in the Industry-Academia Relationship
Neil Ferguson

Industry needs bright, talented, well-prepared grad-
uates to join the workforce, while academia requires
insight into industry&rsquo;s needs to ensure that
it can develop a future workforce that is prepared
to meet those needs.

The Client and the Cloud.
Democratizing Research Computing
Roger Barga, Dennis Gannon, Daniel Reed

Extending the capabilities of desktop and mobile applica-
tions through on-demand cloud, data-driven services will
significantly broaden the research community&rsquo;s
capabilities, accelerating the pace of engineering and
scientific dis&shy;covery. The net effect will be the
democratization of research capabilities that are now
available only to the most elite scientists.

ACADEMY. SEMINAR

53 Automatic Optimization in Compilation

Leonid Brusnetsov

An extraordinary improvement of the source code
is needed for increasing the performance of complex
software suites, and one of popular methods is the use
of optimizing compilers.

lined by Gordon Bell 0S ACADEMY. LIBRARY
Y ’ 57 Nanoelectronics Maze
Sergey Kuznetsov
SECURITY

42 Captcha Robustness:
A Security Engineering Perspective
Jeff Yan, Ahmad Salah El Ahmad
Captchas are a standard defense on commercial

websites against un&shy;desirable or malicious
Internet bot programs, but widely deployed schemes

0S
61

can be broken with simple but novel attacks.
Applying secu&shy;rity engineering expertise to the
design of Captchas can significantly improve their
robustness.

U panbHero 3apybexnsa

The theme of the February issue of Computer maga-
zine (IEEE Computer Society, Vol.44,No.2,2011) are
computer architectures of the nanoscale.

MUZEUM

From Museum to Leading Edge:
Revanche of Mechanics

Leonid Chernyak

At the moment when mechanics in device and com-
puter engineering seems to have almost completely
lost it to electronics, the mechanics is starting to take
arevanche, but this time in the micro-world.
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Kinect nomoxer po6oTy
CITaCaTb XXU3HU

CTyZLeHTHl UHXEHEPHOTO haKynbTeTa
YopuUKCKOro YHUBEPCUTETA CTPOAT PO6OTA-
criacaTess, KOTOPHIU Al HaBurauum 6yaer
TI071b30BATHCA CUCTEMON GECKOHTPOLIED-
Horo ynpasnenus Kinect oT urposom koH-
conu Xbox. B mpournom ropy Yopukckuit
VHWUBEPCUTET 3aH:J1 IEPBOE MECTO B €BPO-
TIeiiCcKoM 0TOOPOYHOM Ty Pe KOHKYpCa Io-
UCKOBO-CIacaTenbHEXx po60ToB RoboCup
Rescue. Po6oT 6511 TpU3HaH Nyqmnm 6na-
roaps BLICOKO MOOMIBHOCTYW IPU Iiepe-
MelleHUU IO TPYAHOIIPOXOLUMLIM TEPPUTO-
PUAM, HAIPUMEP II0 pynHAM 3aHUN.

YyBCTBO TPETbeN PYKU B 9TOM rofy CTYZIeHTH YHUBEPCUTETA XOTAT
Vyenvie n3 ursefckoro KaponnHCKOro MUHCTUTYTa MPOLEMOHCTPUPOBAIN BO3MOXHOCTb MTOAHATBLCA Ha CTYIIEHb BbILIE W ITONIBITATb-
CO3[1aHUA ¥ TICUXNYECKU M GU3UYECKN 370POBLIX UCIILITYEMBIX UIIJII03UN OIHOBPEMEH- CA TOOeANTL B MUPOBOM YeMITUOHaTe. Jina

9TOr0 PO6OTA MNAHUPYETCA YCOBEPLIEHC-
TBOBATb: YIYYLIUTb €T0 CIIOCOGHOCTM K B3a-
WUMOJEICTBUIO C UeJIOBEKOM, IIOBLICUTb Ma-
HEBPEHHOCTb N CHAOINTD [OTIOIHUTEJIbHEIM
MaHWITYJIATOPOM.

Komanpa Yopuka paccuntsiBaer Ha 6ase
Kinect peann3oBaTb CUCTEMBI TPEXMEPHOTO
KapTorpagupoBaHua 1 BULEOCBA3U pealb-

HOTO HalWuus TPex pykK. B xone sKCIIepUMEHTA UCTIBITYEMbLA [LOJIKEH ObUL CULETD, fie-
pKa iBe PyKW Ha cTone. EMy moaknaabiBanu AOMOAHUTENbHY 0 UCKYCCTBEHHYO IIPa-
BY10 PYKY Y ITPOBOLUIIN 1IeTOYKOW OAHOBPEMEHHO IO HEM U IO PeanbHoOii TpaBoit pykKe.
ITo yTBEPKAEHWIO UCCTIE0BATENEN, IIPU ITUX AEACTBUAX MO3T HAUNHAET KIIYTATbCAY,
KaKas UMeHHO U3 1BYX PYK — COOCTBEHHASA, U IPUXOAUT K HEOXKULAHHOMY PELIeHWI0,
IIPUHUMAsA 00€ «IIPaBLle» PYKU 33 CBOU. B pe3ynbTaTe UCIBITYEMEI HAYUHAET O1Y-
maTh y cebs TpeTbio pyKy. s IPOBEPKU UCCIEA0BATENN KYTDPOXKANNY HaNbIINBON

W HaCTOAIEeN PYKe HOXOM, IPOBEPSAS YPOBEHb CTPecca, — B 060UX CyYasnxX OH OKa3al-
CSl OLNHAKOBLIM. YUeHbIE YOEXKEeHb: UX OTKPLITUE UMEET 3HAYEHUE [iJ15 TPOTE3UPO-
BaHUA U POOOTOTEXHUKU: B HEKOTOPHIX CUTYAUNAX YEJIOBEKY He TIOMelIaja Ol TpeThbs
PYKa, omylaemMas UM Kak CBOS COOCTBEHHAS.

HOTI'O BpEMEHWU.

Mo6UNbHUKU HAYYUNUCD
3apAXaTb BOAOU

ITBenckasn xommnanusa myFC un
aMepukaHckas kommanusa SiGNa
Chemistry, 06beauHuUB yeuans, co-
34a7v HOBOE MOPTATUBHOE 3apPAS-
Hoe ycTpoiicTBo — PowerPukk, xoTo-
poe paboTaeT 0T 0OLIYHOI BOAHL.

B ocHoBe mpnbopuuKa — Kpourey-
HBIW TOIUIMBHBIN 37eMeHT. Bojopon pna
Hero BuIpabarsiBaeT HEHOLBLUION KAPT-

punx PowerPukk c Texnonorueit mobile-H2.
ITo6oyHbI IPOAYKT pabOTH reHepaTopa — MPOCTO BOAAHON Map.

KapTpuzx copepuT mopouok CUaANLUAA HaTPUs, KOTOPHIN BEIAAET BOAOPOL IIPU Peak-
UK ¢ BOZO#. CTOUT TONBLKO 3a7UTh CTOJIOBY10 JIOXKKY XXUAKOCTU B OTBEPCTUE B KAPTPUA-
)K€ U BCTaBUTb KapTPULXK B YCTPOWUCTBO, KAK allNapaT HayHeT BHPabaTHIBAaTh TOK.
[aprHeps mpe3enToBanu PowerTrekk B Bapcenoxe na kornrpecce Mobile World Congress
B KOH1le deBpans.

®oro: www.powertrekk.com

Ha60p TeKCTa CUJI0U B3rNAjAa

Hemenukasn kommauus Guger Technologies mpopemoncTpuposana Ha BrictaBke CeBIT yenose-
KO-MamnHHLIN uHTepdeiic intendiX, mo3sonaommini HabupaTs He60NbLUINE TEKCTHL, TOCIEL0-
BATEJIbHO INANA Ha OYKBLI HAa 3KpaHe KOMITbloTepa. ITa pa3paboTka OpNeHTUPOBAHA B IEP-
BY10 OYepeZb Ha 00€3BUKEHHBIX JII07leil, KOTOPLIE MOLYYAT BO3MOXHOCTb IMUCATh 3aIIUCKN
CBOWM GJU3KUM UK 061aThCS, HATIPUMED, B COLIUANbHBIX CETAX.

Cucrema coCTOUT U3 IIOTHO CUAALIETO ['OJI0OBHOT0 YOOPa, 0CHAWEHHOT'0 60/1bUIUM YUCTIOM
371€KTPOJ0B, aHAJIOTUYHbIX 3J1EKTPOAiaM 371eKTposHLedanorpada, mOpTaTUBHOTO YCUNUTE-
715 CUTHAA, II0JIYyYaeMOoro 371eKTPOAAMM ITPU MO3TOBOW JeATENbHOCTU, U TPUILOKEHUA TTOT,
Windows, mpou3Boasimero aHanans u 4eKoLMpoBaHue MoayYeHHbIX CUT'HATIOB.

[Ipunumnn paboTst intendiX ocHoBaH Ha HA60EHUN 32 MO3TOBLIM CUI'HAJIOM, BOSHUKAKOWUM
KaK peakuus Ha IOABNIEHUE Pa3ApaXKUTeNs, HallpUMep ApKoro ceera. [Ina Habopa TekcTa
YeJl0BEK J0JKEH CMOTPETh IIOCJIEA0BATENbHO Ha KaXKAY10 OYKBY HYKHOTO CJ0BA, BHIOMpAs
€€ Ha BUPTYaJIbHOMN KJlaBUATYpe Ha dKpaHe. CTONGO1LI OYKB [0 OYEPEean TOACBEYUBAIOTCS,

W, KOTZ,a TOACBEYUBAETCA CTONGEL C HYXKHOI 6YKBOI, MO3T YeJl0BEKA Pearupyer. 3aTeM

Ta e IPOolLiefypa BHIIONHAETCA C TOACBEYUBAHUEM CTPOK. TpebyeMan 6yKBa HAXOAUTCA

Ha mepecevyeHun 3abUKCUPOBAHHLIX CTO611a U CTPOKMU.

®oro: University of Warwick
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2KypHan «OTKpbITbIE CUCTEMbI> 13aaeTcs ¢ 1993 rofa 1 CeroaHs SBISETCS OAHUM 13 CaMblX aBTOPUTETHbIX

B Poccum neproan4eckux n3naHui, nocBsLLEHHbIX NOCTPOEHNIO FETEPOreHHbIX MHAOPMALIMOHHBIX CUCTEM
KOPMopaT/BHOIO YPOBHS; apXUTEKTYPaM COBPEMEHHBIX KOMMbIOTEPHbIX CUCTEM M MUKPOMPOLIECCOPOB;
onepaumnoHHbIM cuctemam; CYB[] n xpaHunuwiam uHdopmaumm, a Takke Wed-TexHonorusim. bonbLuoe BHUMaHne

Ha CTPaHWLIAX XXypHarna yaenserca 0CBELLEHNI0 NPaKTUYECKOro OnbiTa pas3paboTki 1 BHEAPEHNIS KOHKPETHbIX PELLIEHNI
Ha NMPOMBbILLTIEHHBIX MPEANPUATUAX, B HAYYHbIX U TOCYOAPCTBEHHbIX YHPEXAEHUSX, HA TPAHCMOPTE,

B MEOMLIVHE 1 B TEJIEKOMMYHWKALIMOHHbIX KOMMAHWSX.

http://www.osmag.ru
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. MpoeKTnpoBaHue BbICOKONPON3BOAUTENbHbIX
NPOrpamMMHO-annapaTHbIX peLLeH i

. Pa3pabotka 1 npon3BoACTBO CynepKOMNbIOTEPHBIX MNATGOPM

. Pa3pabotka cuctemHoro nporpaMmHoro obecneyeHus
A BbICOKONPON3BOAUTENbHbIX CUCTEM

«+ AyTCOPCMHT NOJHOTO LMKNA BbICOKONPOU3BOANTENbHBIX
BbIYMCIEHUN

« [poekTupoBaHue, CO3aHNe 1 ynpaBnexue
CynepKoMMbHTEPHBIMIA LIEHTPaMK
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