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Ob6naka 6e3
IIpUlaraTelbHbIX

€rofiHs1 y>Ke eCTb BCE OCHOBaHMSI MO-

narars, 4to 0671aKa CTay o4epeHbIM

KpynHbIM coObiTreM B UIT. Komnanuu u
NpennpUsITHS Hauaju 1o TpeBOBaHUIO PU-
BJIeKaTh HeobxonMble M U T-pecypcesl, Ha-
NpYMep CUCTEMBI XpaHeHus, BCe valLe bepst
MHGPACTPYKTYpY B apeH.y, a aHHble pas-
MelLasi B 4YaCTHBIX JIMOO B r7106a/IbHbIX 06-
nakax. Takasl CUTyalusi CpaBHUMA C apeH-
Z0¥t aBBTOMOOMIIEN — MaLLMHbI KOMIIAHUU He
MpYHAAJIeXaT, OHa MX He 0OCIyK1BAET, HO
OHM HAaXOZATCS B MOJIb30BAHUM COTPYIHHU-
KOB U BBIIOJIHSIOT TO, YTO OT HUX TpebyeT-
csi. [locrenenHo o6naka Boo6lLie NOTEPSIOT
CBOM NpUIararesibHble ((MOPHIHbIE, YaCTHbIE,
ny6JIM4HbIE) U CTAHY'T IPOCTO 00J1aKaMH, KaK
«TIPOCTO 3JIEKTPUUECTBO, IOCTYMAIOLIEE U3
PO3eTKH, He3aBICHMO OT MECTa CBOETO Mpo-
M3BOJICTBA — HA CTAHLMM, PACMOJIOKEHHO
3a THICSIYM KMJIOMETPOB OT JIOMa, UJH OT
reHepaTropa, YCTaHOBJIEHHOTO B COCEIHEM
nomettenni. OnHako 31o Oyayluee, a noka
06J1aKa UMEIOT 1 TeMHbIe CTOPOHbI, Pas36o-
Py ABYX HaAmuceit Ha KOTOPbIX — CHCTEMbI
XpaHeHUs! U CTaHAAPThl — MOCBSILLEH 3TOT
BBINYCK JKYpHaJa.

B 2010 rony BCe OCHOBHble MPOU3BO-
IUTENM CUCTEM XPaHEHHs! OOHOBUIIM CBOM
NPOAYKTOBbIE JTMHENKH, IPUYEM B psife
CJlyuaeB, Kak OTMeYaeT B CBOEN CTaTbe
Jleounp YepHsk, npoxyKThl 06pasua Hbl-
HELLIHEero rofia CTaHoBsATCs Bce Oosee He
TMOXO3KH Ha 67I0UHble CHCTEMbI MM (aitie-
pbl, KaknMu oxu 6bimu 10 neT Hasaz, — ce-
TOJHS 9TO pellieHNsl, OpUEHTUPOBAHHbIE Ha
paboty B o6nakax. OTanuKTesNbHAS 0CO-
GEHHOCTb HOBBIX aPXUTEKTYP — MaCCOBbI
napajiesmam, HeoOX0AUMblit 1st 06paboT-
KU BCETro TOCTYIHOrO MyJia ChIPbIX JAHHBIX,
MOCTYMAIOLIMX U3 PAa3TMYHbIX NCTOUHNUKOB
¥ B Pa3HbIX popMarax, B TOM YKCTIe U JaHHBIX
HECTPYKTYpUPOBaHHbIX. [MOKOCTb — Apy-
rast 0co6eHHOCTb TaKMX apXUTEKTYP, OTpa-
KAIOLLAsl CIOCOBHOCTb CHCTEMbI XPaHEHHS!
OMepaTMBHO afianTHPOBATbCS K U3MEHEHU-
SIM B OKpy’Kaiolueii cpene. Kpome sroro,
1715t 0671aYHBIX CHCTEM OYIYT XapaKTepHbl
CJIOKHBIE CTAaTUCTUYECKUE METOAbI U [Ty~
GOKHe Pero3UTOPHUH, CONEPKUMOE KOTOPbIX
006pabaTbIBaeTCst CIIOKHBIMU a7TOPUTMaMK
OUMCTKH. VIHaue roBops, ceituac BaxKHO KaK
MO3KHO ObICTpee pa3MeCcTUTb KaK MOKHO
Gosblile JAHHBIX B XPaHUIMILE M KAaK MOX-
HO TILaTeJIbHee MX KOHCONMMAMPOBATb, OT-

$uIbTPOBAB MYCOP U HE YIYCTUB BaXKHYIO
MHGOpMALIMIO.

Crpax — TopMo3 nepeMeH Boobiie
1 B UT B yacTHOCTH, HO 371ECH 00J1aKa, TIOXO-
JKe, MOTYT CHSITb IP06JIeMy, HarpuUMep my-
TeM YIpOLLeH1s] MOZlePHU3aLIMN HACTOJIbHbIX
cucteM. Takylo BO3MOXHOCTb yKe JaBHO
KIET OM3HEC; K CJIOBY, HA JAHHBI1 MOMEHT
48% xoMnaHWil U3 pas3IMUHbIX OTpacyei
nnocne 2014 rona niaHupyeT NpOAOIKUTD
pa6oty ¢ OC Windows XP, korza nocras-
LMK NpeKpaTUT ee noajepxky. [lpuunHa
B MPUBbIUKE U CTPaxe MepeMeH, 0JHaKO
B 067aKax Tun 1 Bepcust OC NoTepsiioT CBOIO
aKTyasbHOCTb — B HOBOM MUpe, KaK OTMe-
4aeTCsl B CTAaTbsIX ITOrO HOMepa, He Oyzer
rereMonun knaccudeckux OC. B o6nakax
MecTo HbiHeltHnx OC 3aiimMyT riao6asbHble
YHUPULIMPOBAHHbIE CUCTEMbI YIIPaBJIEHHS],
cdepa BIMSHMS KOTOPbIX PACIPOCTPaHUTCS
Ha Bce BUIbI 0671akoB. OfiHAKO, Ipek e Yem
371eKTPHUUECTBO CTaJIo [IOBCEMECTHO JOCTYII-
HO¥ YCJyro#, MOSBUIMCb CTaHAAPTbI HA ee
npenocrasnenue (220 B/50I'y), ananorny-
Hbl€ CTAHIapPTbl HyXKHbl 1 06J1aKaM.

Jlns nonHoit peanusauuu KoHuenuuy Data
as a Service uiu Storage as a Service Tpe6y-
eTcsl ellle MHOTO czienaThb B cdepe cTaHaap-
TH3aLMH, HO 371eCh, JIayke HECMOTPSI Ha MOYTH
TOJIHOE OTCYTCTBUE CErofHs OOLLENPUHSTHIX
crietndUKaLMii, CUTyaLust GbICTPO MEHSIET-
cs1. 9TO M HeyAUBUTEJbHO, 06J1aKka — epBblit
B UT-unnyctpuu cnyuaii, korna apuratenem
pasBUTHsI CTAJN He TEXHONOT 1M, a GU3Hec, u,
KaK CJIELCTBHe, B KOHLe OkTsi0pst 2010 rona
Obly1 cO3aH, HanpuUMep, KoHcopuuym Open
Data Center Alliance, uneHamu KOTOPOro cTanu
KpYTHeiAILIe KOMINaHMU M3 BERyLLIX OTpacrieit
skoHomuku: BMW, Shell, punancosbie rpyn-
nbl UBS, Deutsche Bank, roctrHuuHast ceTb
Marriott International. Llenb koHCcOpuUMyMa
— BbipaboTKa o6uMx TpebOBaHMIt K PYHK-
LIMOHANIbHOCTH U COBMECTUMOCTH MHPa-
CTPYKTYpbl 06JIaYHBIX CUCTEM. YUHUTbIBAS, UTO
COBOKYITHbIE PAaCcX0/ibl €ro yuacTHUKOB Ha UT
npesblilaoT 50 MIIPA 0., BIUSTENIbHOCTD
HOBOJ OpraH13aLy HeJlb3sl HeJOOLIeHUBATb,
BeJb cerozisi Ha U T-cepBuchl BO BceM Mupe
pacxonyetcs npumepHo 383 mipa 4O, U
TONIbKO MeHee 4% W3 HUX WJET Ha 3aKYNKU
cepByCOB 13 0671akoB. AHanmtrky IDC oxu-
naioT K 2012 rony noBbllIEHUS 9TOI A0MH
10 9%, ¥ BO MHOroM aTomy OyayT crocobc-
tBoBaThb ycunust Open Data Center Alliance

KOJIOHKA peflaKTopa

¥ JpYyryuX yIOMSIHYTbIX B 3TOM HOMepe op-
rasusauui, paboraiwmx B 061acT CTaH-
JapTusaunu. Kpome Toro, pe3ynbsTaTom npo-
xopsieit ceituac kKoHconuaauuu MT-poiHka
Oyzner o6pa3oBaHe HECKOJIBKHUX (ayMalo, He
Goree Tpex) CBEPXKPYIHbIX UTPOKOB, Mpe-
JlaraloLMX MHTErpupoBaHHble pelleHus 11sl
TOOBIX OTpACIel, uTO eltie 60JIbLie YCKOPUT
npouecc GopMUPOBAHUS NPOMbILIJIEHHbIX
CTaHJapTOB A5t 067IAKOB.

B Host6pe 2010 roza BriepBbie B UCTOPHH
crcka Top500 ero Bo3rnaBu npeCTaBUTEITb
kurarickoit UT-unaycTprum — cynepkommbio-
tep Tianhe-1A, a 3To, Aaxe C yueToM TOro,
4TO 3a1auM Linpack HeazekBaTHO OTpaxaioT
BO3MOYKHOCTH CTPaTErnuecKnx KOMMNbloTep-
HbIX CHCTeM, HacTopaxxuBaeT. Kak oTMeuaer-
Cs1 B OIHOM 13 CcTareit HoMepa, KpynHeM 1Lz
TOproBblit napTHep Kutas 3abnaroBpemMeHHO
OTBETHJI Ha 3TO COObITHE Nporpammoit DARPA
UHPC, HanpasneHHO# Ha CO3[jaHNe TPUHLIM-
TNMasbHO HOBBIX BbICOKOMPOW3BOAUTESIbHBIX
KOMIMbIOTEPOB 3K3a(JIONCHOTO YPOBHS, Of-
Hako B PoccuM HMKAKMX KOHCTPYKTMBHBIX
OLIEHOK HM 3TOH MPOrpamMmMbl, HY MPOrpam-
Mbl npouenuiero aecstunetus (DARPA
HPCS - cynepkomnbiotepst 1 DARPA PCA —
GOpPTOBbIE CHCTEMBI) CO CTOPOHbI OTEYECT-
BEHHbIX CTPYKTYP, MMEIOLIMX OTHOLIEHHE K
MoznepHu3auum B obnactit UT, He OSIBUIIOCH.
OtpaznHo xoTst 6bl TO, YTO OHMUMAHKE BaX-
HOCTH TaKUX NPOrpaMM 17191 HaLlMOHAJIbHO
GesomnacHOCTH, TOXOXKe, poskaaercst. B cde-
pe crparernyecknx UT nukakoit HPC-cloud,
Zaxxe 6e3 MpusIaraTe/bHbIX, He TOMOXET —
HaiiZIeTCsl Macca IOpUAMYECKUX M MHbIX Npe-
TMOHOB, YTOObI OrPafiTh KOMNAHMK U LieTIble
rocynapcTBa OT BbIMOJIHeHMS 3a/1a4 IBOMHO-
ro HagHauyeHus. M

«OTkpbiThIe cucTemMbl/CYBI»:
www.osp.ru/titles/os/editorial/about.html
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IT for Bussiness
Innovative Technology for Computer Professionals

COVER FEATURES

CLOUD STORAGE
18 Large Data Warehouses: Year 2010
Leonid Chenyak

Issues related to large data volumes and the need
for real time analytics are inciting leading manfactur-
ers to create completely new data storage systems,
which would also work efficiently in the cloud.

21 Storage systems: future
Hubert Yoshida

Virtual Storage Platform introduced on September
2010 was represent a major milestone in continued
HDS commitment to transform data centers into
dynamic information centers.

24 1T Landscape under Clouds
Joseph Reger

Clouds can bring dramatical changes into the modern
IT landscape — we're approaching a breaking point
when business may substitute for technology as cloud
computing driver. But customers are going to face
afew challenges — thus, in order to work with clouds
they’ll have to update their storage systems.

26 Cloud Standards
Leonid Chernyak

Which way will cloud evolution take? What will we
end up with — software mainframes or new open
systems? Will the story of «two rival systems»
repeat? What will happen about cloud standardiza-
tion? Today, the future of clouds offers more ques-
tions than answers.

PLATFORMS
12 DARPA UHPC: Way to Exaflops
Leonid Eisimont

The first days of August 2010 brought news of DARPA
UHPC program taking off, which is intended to create
a completely new kind of high performance exaflop
computers. The program is expected to set the trend
for supercomputers for the next decade.

http://infozone.osp.ru
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CLOUDS
32 Cloud Computing in Developing Economies
Nir Kshetri

The developing world must exploit the opportunities
afforded by cloud computing while minimizing the
associated risks to allow access to advanced IT infra-
structure, data centers, and applications and protect
sensitive information.

STANDARDS
38 Good Standard is Unobtrusive Standard
Natalia Dubova

At Software Engineering Conference Russia 2010,
Richard Soley, chairman and CEO of OMG, talked about
his company’s cloud standardization initiatives.

IT MANAGEMENT
42 IT as Practical Strategy
Yury Zelenkov

In order to ensure success of a modern business, a
CIO must develop and present to his company busi-
ness leaders a number of projects that would cover
all aspects ofIT division operation, including imple-
mentation of new systems, process opimization, im-
proving economic efficiency and quality of service.
Such set of projects is what makes up the company’s
IT strategy.

EXPERIENCE
46 Investing Cleverly
Natalia Dubova

Many companies are cutting their development costs
by freezing investment projects, but this is a danger-
ous thing to do — by the time the economy recovers,
the company may have lost all of its competitive ad-
vantages, so every cut must be well justified. Since im-
plementing econometric modeling, Russsian Railways
can take well-informed decisions about choice and
evaluation of projects.

W AanbHero 3apybexnsa

EXTREME TECHNOLOGY
48 Black Box of Knowledge

Leonid Chernyak

Wolfram Alphais providing access to computable
data; the system can give answers to questions
from various areas of knowledge.

0S ACADEMY. IT UNIVERSITIES
50 Managing Processes

in Higher School
Julia Wagner

Heads of many organizations are making
proof a high level of competence in process is-
sues, but it is usually limited to theoretical knowl-
edge. That’s why some practical advice may
be useful, offering an example of how to build
and enhance a higher school management
system.

0S ACADEMY. LIBRARY
55 Social Life in Web

Sergey Kuznetsov

The theme of the November issue of Computer
(IEEE Computer Society, V. 43, No 11, 2010)
is technology-mediated social participation.

58 Program Production.

Economical Way.
Gelya Ruzaykin

0S LIVING ROOM
59 Mainframes and not only

Natalia Dubova

IBM may have no equals in research proactivity:
the corporation has the biggest number of pat-
ents, has raised several Nobel prize winners and
its employees’ scientific interests go far beyond IT.
Four years ago, IBM opened a systems & technol-
ogy lab in Moscow.

e Oxono 400000 nmoceTuTeneu canTa exemecayHo us Poccun,
VYxpaunst, Benopyccun, KazaxcrTaHa u pyrux cTpax 6nunxHero
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Cucremy CH nepeonpenenar
yepe3s ¢pusunveckue
KOHCTaHTbI

HayuHble yupexeHua scero mmpa
pa60Ta10T Hap, HOBLIM BapUAHTOM
MeXLyHapOLHOW CUCTEMBL €AUHUL],
KOTOPY1O AJ1A ITOBLILIEHUA TOYHOCTUN
IJIaHUPYeTCA NepeonpesieInTb yepes
6a3oBbie (bMBM‘IECKMe KOHCTAHTHI.

I'naBHOe U3MeHEeHWUE KOCHETCA KMIOTPAMMa, e[UHCTBEHHOTO U3 CEMU OCHOBHLIX €M~
Huy CH, KOTOpHI BCe ellle OIpefiefleH Yepe3 BellleCTBEHHLIN apTe@akT — M1aTUHOBO-
VUPULUEBLIA ULUIUHAD, KOTOPLIN BOT Yike 130 net xpanutcs B MexayHapopHOM 610po
Mep u BecoB Bo Ppanuuu. Ero Macca oT BpeMeHW OHEMHOTY MeHAETCA, U3-3a Yero
11leHHOCTb BellleCTBEHHOI'0 KMJI0rPaMMa B KadecTBe 3TajloHa YXYALIUIACh.

B 061HOBNEHHOL CUCTEME KMIIOTPAMM IIJIaHUPYETCA OMPEAENATh Yepe3 MOCTOAHHYIO
[InaxKa, 0OCHOBHY0 KOHCTAHTY KBAHTOBOI Teopun. B HoBo# CY 6YAYT yKa3aHH 3apa-
Hee COTJ1aCOBAHHbIE 3HAYEHUA CEMU KOHCTAHT, Yepe3 KOTOpPLIe 6YAYT ONpenenaTbca
BCe 6a30Bble eguHULLL. Hampumep, amMiep popManbHo 6yAeT OnpezeneH Yepes MoCTo-
AHHY10 BonbuMaHa, a Monb — yepes yncno Asoragpo. OpHako mepey BBOLOM B feiic-
TBUe HOBOM C/ mnaHupyeTca NPOBECTU OMONHUTENbHbIE 3KCIIEPUMEHTLL IO YTOYHe-

HUI0 3HAYEHUN HEKOTOPLIX U3 KOHCTAHT.

B cepenute okTA6pA MexnyHapoLHLIL KOMUTET MEp U BECOB YTBEPAWIL ITPOEKT Iepe-
cMoTpeHHOro BapuanTa CU. Temepsb Yepes rop oH 6yAeT NpeAcTaBieH Ha PaCCMOTPeHUe
TenepanbHOW KoH(bepeHUMM IT0 MepaM 1 BecaM. Ecnu mpoexT 6yzeT onobpeH,

HoBan CU MTONYYNUT ITPAKTUYECKOE ITPUMEHEHWNE YXKE B CeAYI0leM NECATUIIETUN.

KnapoBaa conHua

®ynbBaneH-gMPYTEHWIA, BELIECTBO, OTKPLITOE B 1996
Tofy, CIIOCOHHO COXPAHATH TEIJI0 B TEUEHUE HEOIperie-
JIEHHO LI0JITOr'0 BDEMEHU U 3aTeM OTAABATb €ro II0f, BO3-
LEeICTBUEM KaTaan3aTopa WK c1aboro HarpeBaHus.
XuMuku MaccauyceTcKoro TeXHONOTMYECKOTO MUHCTU-
TYTa CyMeNn pa3o6paTbCcs B MPUHUMIIE EWCTBUSA 3TO-
To HGO6]:I‘~IHOI‘0 BellleCTBa N HAEWTCA, BOCIIOJ1b30BAB-
1InCh Pe3yibTaTaMu CBOETO UCCIIe0BAHUSA, OTKPLITD

LpyTrue Mof06HLIE XUMUKATHI C MEHEE J0POTOCTOALIMMU TIEMEHTAMM, YEM DY TEHWIA.
CyuTanocs, YTO PV NOTIOWEHUN CONHEYHOTO CBETA MOJleKyNa (yNbBaneH-AUPYTEHNA
IIPOXOAUT CTPYKTYPHYI0 TPaHC(HOPMALUIO, B pe3y/bTaTe Yero OHA IEPEXORUT Ha bonee
BLICOKWIL 3HEPTeTUYECKUN YPOBEHD, KOTOPLII MOXKET COXPAHATD HEONPENieJIeHHO I0ITO.

B MTH BHIACHWUAN, YTO MEXAY HauyalbHLIM W KOHEUHBIM UMEETCA UI'PAIOLMNA BAXHYIO PONlb
IIPOMEXYTOUHLIN 3Tal, Ha KOTOPOM MOJIeKYJla HaXORUTCA B ITONYYCTOWIUBOM COCTOAHUMN.

ITo cnoBaM y4eHHIX, ABYX3TAMHOCTb NPoliecca TpaHChOPMaLUM CILYKUT 00bACHEHUEM CTa-
OUIBLHOCTW MOJIEKYILLL, 06PaTUMOCTU Pe06Pa30BaHNA U POBAJIOB MIPEXHUX MOMLITOK 3a-

MEHWUTb PYTEHWUN Ha APYTUe 3neMeHTH. Kak yTBepKAaloT UccnefoBaTenm, Tenepb CTaHeT

BO3MOXHBIM CO3[,aHMe «Ilepe3apsiKa-eMon TEIJI0BOM 6aTapeny, KOTopas CrocobHa HaKar-

JINBATDb, XPAHUTb U OTAABATD TEILJLO, IT0JIy4YaeMoe OT CONHLA UIU APYTINX UCTOYHUKOB.

IlecaTs ner po6ory Asimo

Kommnanus Honda oTmeTuna necaTyio rogoBLnHY

CO BpEMEHM TOABJIEHUA Ha cBeT poboTa Asimo.

[lo Toro Kak oH 06pes CBOW HHIHEIH00 HOpMY, Ha-
ynHasn ¢ 1986 roxa O6bI10 HECKOJIBKO UCCTIEI0BATE b~
CKUX IIPOEKTOB, B XOZle KOTOPHIX penku Asimo He-
CKOJIbKO Pa3 MEeHSIN CBOW 06NUK.

IocTemexHo Asimo 06yunics TPUHOCUTD HATTUT-
KU, lepeaBuraTb 0puUCHLIE IPUHALNEKHOCTU U faXe
PYKOBOAUTH OpKecTpoM. B 2008 rony po6oTy Bhima-

J10 AUPUKNPOBATH JIeTPOUTCKUM CUMBOHNIECKUM
OPKEeCTPOM B PaMKax aKLjuu IO MOBHIIIEHWIO TTOTY-
JIAPHOCTU MY3bIKaJIbHOT'O 06pPa30BaHUS.
Heckonbko 3k3eMnnspoB Asimo MOryT 6LITh

Hnniocrpanms: VisLab

W3 Uranuu B Kuran

Ha aBTOMOOUNAX 6e3 BoguTeNna
WxxeHepaM U3 UTanbAHCKOTO
Vuusepcurera r. [lapma u kommatum VisLab
yZanoch HEBEPOATHOE: OpraHn30BaHHasA
UMM 3KCIIEANLINA U3 YETHIPEX POOOTU3UPO-
BAHHBIX aBTOMOOWUJIEi-MUHWBIHOB B aBTO-
MaTU4YeCcKOM PeXUMe Ipouisa AUCTAHLNI0

B 13 Thic. kM Mexay Uranuen n Kuraem,
npu6wbe B lllanxait Ha BricTaBky Expo 2010.
B nporpammHom obecreueHum 6eCrnaoTHLIX
MalIvH 6112 TPeLYCMOTPEHA Macca pasnny-
HBIX CUTYaluUii, TUIIOB LOPOT'U U COYETaHUI
TIOTOAHBIX yCn0BUit. JIa3epsl, pafapst v BULe-
OKaMephl TOMOTa/IU MalllMHAM PaCII03HABATh
TPAHCIIOPTHLIE CPEACTBA, JOPOXHbIE MOJI0CHL,
TIOZYbEMDI, CITYCKY, HEOXKULAHHbIE TIPENATC-
TBUA U, KOHEYHO, ITIENIEXO7I0B.

ABTOMO6GUNAM He Tpe6oBancs 6eH3NH —
IIUTaHUE 06eCIIeYNBANIOCH OT CONIHEYHHIX
maHene. OBHAKO aKKYMYATOPOB XBaTajo
BCEr0 Ha TPU Yaca, ITOCJle Yero ux Heobxo-
IMMO OLI0 TTOZ3apsAKATH B TEYEHUE BOCHMU
yacos. [TosToMy nopora 3aHsna ,0BONbHO
MHOT'O BpeMeHU — Tpu Mecaua. CpepHas cxo-
POCTb ABUKEHUA COCTaBWIIA OKOJIO 60 KM/Y.
Ha cnyuai HempeABUAEHHBIX CUTYALUA B
Ka)XZLOM aBTOMOOWTIE HAXOLUANUCH JION, TO-
TOBLIE B /110607 MOMEHT B3ATH YIIPaBJleHUE
Ha cebs, 0fjHaKo 60J1bLIYI0 YaCTb BDEMEHW B
TIOMOIIY YeNI0BeKa He 6bII0 HE0OXOANMOCTU.
B Poccuu corpyanuku TMB[]l monbiTanuch
owrtpadoBaTh MaNIMHLL efymme 6e3 Bofu-
TeJlei, a OLHAXKAb 31eKTPOHHLIV aBTOMO-
6Wb flaxe mof06pan U MofABE3 ro0COBAB-
1IeT0 Ha ;,0POTe aBTOCTOMMINKA.

JIBUKeHMe 3N1eKTPOMOOUIEl He TpeKpala-
710Ch HU JiHeM, Hu Houbto. HecMoTps Ha or-
DPOMHY0 ANCTAHUNI0, HEOOBIKHOBEHHASA 3K-
CITeAU1LIUA TPOLINA 6e3 Cepbe3HLIX aBapUil.

06beIUHEHDL B CETb, YTO MIO3BONAET UM MaKCU-
ManbHO 3¢ EKTUBHO COBMECTHO BHIIIOJHATD Bbl-
naHHble 3afanus. Korga y koro-to us po6oros
capuTcsa 6arapes, OH OTIIPABIAETCA HA 3apAf- -~
HY0 CTAHLUIO W TTOCJIE TTOA33PAAKU BO3-

BpallaeTCA K UCITOJIHEHUIO 06s-

3aHHOCTEMN.
B Honda craBaT cBoen 3aaa-

Yeii pa3paboTKy poborTa, Crroco6Ho-
IO IIOMOTATh IIOAAM B UX IIOBCEAHEBHOM HU3HU.
Koneunas uens mpoekra Asimo — co3ganmne po6o-

Ta-aHAPOWUZA, MOTYILETO BHIIIONHATL PA6OTY
10 ZLOMY W BHIIONHATb QYHKUNUYU CULENKN

ANA 60JILHEIX W IIPECTAPENbIX.

®oro: Honda Motor
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MepeiTn Ha cTpaHuLly C MNOMHOW BEpCUen»

I I l l TE 7 l ] ’ I \ Npeanaroer  AUCTAHUMOHHOE OBYYEHUE © BblaCQYEN
4 ODULMAABHBIX  AUNAOMOB no nporpaMMaM  MOBbILLEHNS

/) HALMOHANbHbIM OTKPbITbIA YHUBEPCUTET KBAAMPUKALMN N MPODECCUOHAABHOM NEPEMNOAFOTOBKM

NOBbILLEHUE KBAAUDUKALIUA (nrorpamm: 414)

e Be6-nporpaMmmMumnpoBaHune (mPorPAMM: 65)

© BbICOKONPON3BOAMTEALHBIE BBIMUCAEHUS (MPOTPAMM: 19)

© NIH®OPMALIMOHHAS BE3ONACHOCTH (MPOrPAMM: 25)

© IH®OPMALIMOHHBIE CUCTEMBI (MTPOTPAMM: 26)

© IH®OPMALIMOHHBIE TEXHOAOTUM COBPEMEHHOTO OBUCA (MPOrPAMM: 35)
© UT-MEHEAXMEHT (MPOrPAMM: 34)

© MYABTUMEAWUMHBIE TEXHOAOTUM (MPOrPAMM: 24)

o [TPOrPAMMUPOBAHUE (MPOrPAMM: 147)

© [TPOEKTUPOBAHME BA3 AAHHBIX (TPOrPAMM: 23)

© CUCTEMHOE AAMUHUCTPUPOBAHUE (MPOrPAMM: 57)

WX
76, POV
MHG)OPMALIMOHHAS! BE3OMNACHOCTb *q Kq m

[POrPAMMMPOBAHVE

PA3rABOTKA WEB-NPUAOXEHU w

CWCTEMHOE AAMWHUCTPUPOBAHME
YnpaBAEHUE UT-NHOPACTPYKTYPOM
YnprABAEHUE UT-NPOEKTAMM

WWW.INTUIT.RU

TEA.: +7 (499) 253-9312
+7 (499) 253-9313

/\VILIEH3MS1 HA MPABO OBPA3OBATEABHOM AESTEABHOCTU
PEFUCTPALIOHHBIN N2 027437 ot 20 AsrycTa 2010rT.

Peknama

MepeiTn Ha cTpaHuLy C NOMHOM BEpCUEen»
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MNpepacraButenbctBo Hitachi Data Systems B Poccun
®Hitachi Data Systems Ten.: +7 (495) 787-2793, www.hds.ru
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