Peanusauma OHJIAaMH-MOHUTOPUHIa AaHHbIX BO BpeMs
ABMaNOJNIETOB BCE aKTyaJibHee

JBe Hepenv Hasan NPoCMaTpPUBaN pasJIMvyHyIlO nHopMmaumio B UHTepHeTe Ha Temy "Big Data", B
npouecce noucka nonan Ha cauT ITU. B npecc-penuse ot 25 uioHa 2014 ropa 3ta opraHusaumsa
cooOLwiaeT, 4TO co3aaHa cneyuasbHas paboyas rpynna, HasBaHHasa Focus Group on Aviation
Applications of Cloud Computing for Flight Data Monitoring, koTopasa pBoJs>XHa 3aHATbCA
NOAroTOBKOW T€JIEKOMMYHUKALMOHHbIX CTaHAAPTOB, CBA3aHHbIX ¢ "aviation cloud".

ITU cospano Focus Group on Aviation Applications of Cloud Computing for Flight Data
Monitoring

Me>)XaAyHapOoAHbI COlo3 3NeKTPocBA3M (MC3, oH xe ITU) OTKAMKHYCA Ha obpalieHns CBOMX YJIEHOB,
CYMTAIOLWUNX BaXKHbIM 1 HEOBX0ANMbBIM PacCMOTPETb BOMPOCHI, CBSA3aHHbIe CO cObopoM, nepenayen,
06paboTKOM 1 XpaHeHNEeM AaHHbIX, KOTOpbIE MosydatoT nan 6yayT noayyvaTb B peXXuMe OHNalHoro
MOHUTOPWHra B Te4eHun noséta caMonéTos. NpeacTouT NOAroTOBUTL NPEASIOKEHUS, KOTOPbIE MOTYT Jievyb
B OCHOBY MeXAYyHapoAHbIX CTaHAAPTOB, KyAa BONAYT HE TOJIbKO Ha3BaHHbIE MPoLECcChl NoJlyYeHus,
nepenayn n XxpaHeHusa AaHHbIX, HO U BOMNPOChI, CBSA3aHHble C 6€30MacHOCTbIO MH(POPMAaLIMM: KTO N Ha KakoM
3Tane n 3a 4YTO OTBEYaeT, KTO BJsiagenel MHopMaLnm, Kakme MexaHn3Mbl 3aLlnThl UCMONbL30BaTb U Tak
hanee.

How Space-Based ADS-B Works
Globalstar Constellation
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ADS-B transponders are already installed on over 90% of all airliners. Automatic data broadcast
every second.

dopmumposaHue "Focus Group on Aviation Applications of Cloud Computing for Flight Data Monitoring" — 370
OTBET Ha obpalleHne Mana3nnckoro MUHUCTPa CBA3M 1 MynbTuMeamna Ahmad Shabery Cheek, koTopbiii B
MapTe 2014 roga obpaTtunncsa K ITU, npeanaras 3Ton MeXXAyHapo4HON OpraHmM3aunm Bo3riaBuTb u
PYKOBOOUTbL MpoueccamMmm pa3paboTKn TETEKOMMYHUKALNWOHHbLIX CTaHLApPTOB, ONpenenAioLmnx NpoLenypsbl
nepefayun AaHHbIX BO BPeMs NoNETa B peXXMMe peasibHOro BpeMeHMU.
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"The new Focus Group will study advances in cloud computing and data analytics to develop use cases for
the application of state-of-the-art data analytics and data mining techniques in real-time. It will develop
technical reports to provide the foundation for standards-based aviation clouds. In close collaboration with
ICAOQ, the envisioned reports will address questions surrounding the type of data to be transmitted and the
periodicity and reliability of its transmission, as well as the mechanisms to enable data security and privacy
and the prevention of data misuse. The reports will be the basis for the development of telecommunications
standards providing security and providing interoperable and secure aviation cloud systems", — unTtaTta C

canTa International Telecommunication Union.

Monitoring Engines
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npOMBBOAMTEHEﬁ OBUraTtenen UHTepecyeT MHOXXeCTBO AaHHbIX, NnoJsly4yaeMbIX NpuU pa60Te

arperaTa
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B mae 2014 ropa B Kyana-Jlymnyp npowsa BCTpeYya 3KCNepPTOB U3 KoMnaHuin, MKT-bnsHec KOTOpbIX CBSI3aH
C aBManepeBo3kaMu, obCcy>xmBaHMeM 1 T.M. nog HasaHueM "Expert Dialogue on Real-time Monitoring of
Flight Data, including the Black Box — the Need for International Standards in the Age of Cloud Computing
and Big Data". bbuin Tam 1 NpeacTaBUTEN HEKOMMeEpYeCKnx opraHm3saumnn (International Civil Aviation
Organization (ICAO) n 1.4.). U'Torn BCcTpe4n n3noxxeHbl B KOMMIOHMKeE (cM. pdf).

7 (8) mapTa 2014 ropa camoneTt Boeing 777 aBmakomnauum Malaysia Airlines ncies c akpaHos
papapoB. Ha ero 6opty HaxoauMnucb 227 nacca>kupoB U 12 4yseHoB 3Kunaxa. NNouckun mecTta
KpYyLUEeHUs NPoAoJIKAJZIUCh AJNIUTEeNIbHOE BPpeMs NpPU y4acTUM MHOMUX CTPaH U C NpuBJie4eHneM
OonblLIOro KonuyecTsa N0 OEN, C UCNOJIb30BaHUEM cneuuanbHOro obopysosaHms, HO BCé
be3pesynbTaTHO: cyabba nacca>kupoB M 4TO CJIYYMJIOCb C CAaMOJIETOM A0 CUX MOP OCTaloTCA
Heu3BeCTHbIMM.

Y4yacTHMKaM* BcTpe4n 6bi1 NpeAcTaB/ieH NpeaBapuTesbHbIN foKNah MuHuCcTepcTBa TpaHcnopTa Manansnm
oT 9 anpens 2014 roga o nonéte MH370, Tak>e OblIN N3/10KEHbI peKoMeHAauun no obecnevyeHuno
6e3omacHoCcTK, agpecoBaHHble ICAO, cogepxallme Npocbby OLEeHNTbL NpenMyLLLeCTBa BBEAEHNS
CTaHAgapTM3npoBaHHOro real-time tracking koMmmep4yecknx aBmananHepos.
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KOMMaHMM—NOCTaBLUNKN PELLUEHUI NPeasioXUAN BHEAPSATb He TONIbKO HOBbIE TEXHOIOMTUN U PEeLLEHUS, HO 1
pa3BMBaTb CyLlecTBYyoLNEe. KOHEYHO )Xe MaKCMMaJibHbIA 3 EKT MOXXeT ObiTb AOCTUFHYT NPU TECHOM
COTPYAHNYECTBE BCEX 3aMHTEPECOBaHHbIX CTOPOH. CTaHAapTU3auma u MacluTabupyeMocTb peLleHnit
NO3BONAT PELNTb U BOMPOChl TEXHUYECKON COBMECTUMOCTU, 1 BONPOCHI ce6ecTonMocTu.

Bbl yauBuTEChb, HO KOrjaa peLlascs BONPOC yBesIM4eHUs MaKCMMaJZIbHOM NPOAOJIKUTENIbHOCTH
3anMcu, COXpaHAEeMOM TeMMU Xe peUveBbiMU perucTtpatopamm, ¢ 30 MUHYT A0 2 4acoB, TO B
aMepukaHckon FAA npoBoAMNIIM TOYHbLIA Pac4éT OOHOBNIEHUA U BHEAPEeHUA TAaKUX CUCTEM C YHETOM
NPOAOJIKUTENbHOCTU PaboTbl TexnepcoHana, X CTaBOK, CTOUMOCTb AOMNOJIHUTEJIbHbIX 3JIEMEHTOB
naMaTu, yBeJindeHue Beca perucrparopa, CTOMMOCTU TOMJIMBaA U T.A. TaK XXe A0CKOHaJIbHO
obcyxpanu pob6aBneHne B peructpaTopbl CUCTEMbI HE3aBUCUMOI0O NUTAHUA, KOTOPaA A0JIXKHA
6bina obecneuunBaTb (80 10 MUHYT) BO3MOXKHOCTb FAPAaHTUPOBAHHOIO 3aBepLUeHue NPoLu,eccoB
3anucum B perncrtpaTtope npuv nponagaHvum NMTaHUA BO BPEMA NOJIETHbIX MHLUAEHTOB UJIM U3-3a
aBapuu.

Y4acTHMKKM 0603HaYMAN CMNCOK BOMPOCOB, KOTOPble HeEObXx0AMMO 06CYyANTb 1 MO HUM MPUHATL PELLUEHUS:
TWUN AaHHbIX, KOTOpblie ByayT NnepenaBaTbCA, HENpPepbIBHaA Nnepedada 1 nepepada "no cobbiTnio", Kakom
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4YaCTOTHbIN pecypc HeobXoaNM, HaeXHOCTb, OTBETCTBEHHOCTb 1 6€30MacHOCTb AaHHbIX (Le/IOCTHOCTD,
AOCTYMHOCTb, AOCTOBEPHOCTb UH(OPMaLMN), BO3MOXXHOCTb 3/10ynoTpebrieHns gaHHbIMY,
KOHMUOEHUNaNbHOCTb, COBMECTMMOCTb, 3aTpaThl U GM3Hec-MoAesb, MOMTUKK O0CTyNa U BNagenbLbl
JaHHbIX.

27 masa 2014 ropa Ha caute CNN nosBunack ctatbs "Malaysia Airlines Flight 370: Satellite data
released after long wait", K KoTOpo# OblJ1 NPUJIOKEH Ba>kHbl AOKYMEHT** — nor-cpann nonéra
penca MH370, HakoHeL-TO onyb6/iMKoBaHHbIW aBuUakomnaHuen Malaysia Airlines. Bonee 2 mecsueB
notTpe6oBanocb Ha NPUHATUE pelleHusa O Ny6ankauum 3Ton nHdpopMmauumn: KomnaHua Inmarsat,
OoKa3biBalowiaa ycJayru 3Tom aBuakoMnaHum M NpuHUMaBLUas faHHble ¢ camonérta Malaysia
Airlines, Bcé 3TO BpeMsa He pacKpbiBasa uH¢poOpMaumio, CCbIJIAACh HA peLueHne MaJslasMuCKuX
BaacTen. Mouck camosiéta HaYanu*+** BeCTu, OPUEHTUPYACH HA 3TU AaHHbIe CO CMYTHUKAa U
UCNoNb3yAa APYryo uHpopmMaumio, NO3BOJIAIOLLME BOCNPOU3BECTU BO3MOXXHYIO TPAEKTOPUIO
nonéra. Ho ucnonbsyemsolie cenHac aBUAaKOMNaHUAMM TeEXHUYECKME peLueHUs OKa3asuCb B A,aHHOM
npoucwiecTeuu 6ecnosiesHbIMH ...

KoMnaHum-y4aCTHUKN Takxxe obpallany BHUMaHME NMPUCYTCTBYOLWNX 3KCMepTOoB U NpeacTaBmuTenen
MeXAYHapPOAHbIX OpraHM3aumnin Ha To, 4TO 06Cy)KAaeMble BONPOCHI MO OHJIaNH-N0Jly4YaeMbIiM AaHHbIM U, Kak
BapuaHT, nocTynatowmm B "aviation cloud", cxoaHbl Mo BONpocam 1 3adadvyaM B APYrux oTpacnax
(aBTOMOBUMNECTPOEHME, 34PaBOOXPaHEHNE, KOMMYHAJIbHbIE YCYr1), rae onpaBhaHo npumeHeHne obnayvyHon
TEXHONOrNM N TaM TakXe NpuaéTca nMeTb Aeno ¢ "6onblwnMm gaHHbIMn".

HekoTopsble BbicTynatowme obpatunuce K ITU ¢ npm3biBoM N03aboTUTLCSA 0 HANNYUKW LOMNOJIHUTENLHOMO
CreKTpa, KOTopbIn NoHafobutcsa onsa obcyxaaeMbix HOBbIX 3aday B 6avxkanwem bygyuem n Ha
rnepcrneKTUBY U MOArOTOBUTL 3TOT BOMPOC K BaKHOMYy MeponpusaTunio — World Radiocommunication
Conference, KkoTopasa gosi>xHa npontun B 2015 roay.

Globalstar maintains internationally recognized frequency assignments from the International Telecommunication Union
("ITU"), a specialized agency of the United Nations, including:

« 1610-1626.5(1) MHz = uplink communications from mobile / fixed earth terminals to satellites

2483.5-2500 MHz = downlink communications from satellites to mobile / fixed earth terminals
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Additionally, Globalstar has an ITU authority to operate gateway feeder links at 5091-5250 and 6875-7055 MHz

Globalstar, kak n gpyrve aHanorviHbole KOMNaHuu, byaeT He NPOTUB NOJIy4YeHUA
AOMNOJIHUTEJIbHOIro CNneKTpa

Ons MakCMMaibHO KavyeCcTBEHHOM paboThl byaeT BaXkKHO B3aMMOAENCTBME MEXOYHAPOAHbIX OpraHn3aunmi
ITU n ICAO, KoTopble A0J/I>KHbI ONpeaenMTbCa CO BCEMU NapamMeTpamMm HeobxoAnMbIMK A1 NOATOTOBKU
TENEeKOMMYHUKALMOHHbIX CTaHAAPTOB pPaboTbl C AaHHBIMN MOHUTOPWUHIA B peasibHOM BPEMEHM BO BpeMS
nonéra.

Malaysia Airlines, penc MH17

DOTOCHUMKUN 1 BULEOCIOXKETbI, CHATbIE BO BpeMs nepegaydmn "4épHbix AWLMKOB" npeacTtasutenam Manansun,
MO3BOJINAN Y3HaTb MPOU3BOAUNTENS OAaHHbIX YCTPONCTB 3aMMCK AaHHbIX U peYeBOon MHpopMauum — Ha HUX
BUAEH noroTun u HassaHue AlliedSignal. KomnaHus Allied Signal Inc. neTtom 1999 roga 6bin1a o6beguHeHa ¢
koMnaHuen Honeywell Inc., coBMecTHas komnaHus 6bina Ha3BaHa Honeywell International. B cTaTbe
"Malaysia Airlines flight data recorders made in Redmond" coobuiaeTcs, 4To 1 y NponasLero B MapTe 3TOro
roga caMmosiéTa aBnakomnaHum Malaysia Airlines, n y camonéTa 3TOM )Xe aBMakoMnaHuu, ynaswero/contoro
Ha YKpaunHe, nponssoanTesb "4EpPHbIX ALWMKOB" Bbl1 0ONH 1 TOT Ke. MOXXHO NpeanosioXnTb, YTO U
KOMMNaHUs, Yb CNYTHUKW UCNOJIb3YIOTCSA A8 HAaBUraLMM U KOHTPOJIA, TakXKe B 06oux ciiydasax ofgHa 1 Ta Xe
— Inmarsat. Camonétam okono 17 neT, Ha HUX cToAT asuratenmn Rolls-Royce Trent. ToONbKO HEMOHATHO,
MOMOryT Kak-TO 3TV COBMajatowme oTAesbHble AeTaN NN HET.
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Black boxes vital in reconstructing accidents

Commercial aircraft carry two so-called black boxes. While they do
nothing to help the plane in flight, they are vitally important to ;'!
accident investigators in the aftermath of a plane crash i
f Cockpit Bosing 777-200ER Black boxes 1 ﬂ_
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Solid State Flight Data Recorder - Cockpit Voice Recorder

Units record
for 25 hours
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parameters, including airspeed, altitude, memaory

how engines are working, status of key Underwater Locator Beacon:

systems = autopilot and autothrottle — Transmits from depth of & 000m,
and position of wing flaps and rudder every second for 30 days
Saurce: Honeywell ED-55 Fight Dala Recording System 0 GRAPHIG NEWS

YCTPONCTBO COXpaHEeHUsa 3BYKOBOM (pedb M oKpy>xatuwme wymbl) mHpopmauum (Cockpit Voice
Recorder) paccuutaHo

Ha 2 yaca 3anucen, a gpyroe yCTpoOMCTBO XpPaHUT AaHHble, NOCTynNMBLUME 3a 25 yacoB
(UcTo4yHmk: "Flight MH370: infographics on the missing Malaysia Airlines plane", oT 19 mapTa 2014 roga)

Aviation Cloud u Big data

B HacToswee BpeMs 06bEM faHHbIX, KOTOPbIE NepefatnTCcsa C OTAE/bHO B3ATOr0 BO34YLIHOIO CyAHa, He
HaCTOJ/IbKO BENNK, 4TOBbl roBOpMTb 0 Npobneme nx 06paboTkn U HacyWwHOCTN KoHuenuuu "Big data". Mpn
BHeApPEeHNN CUCTEMbI aBULMOHHON cBA3M Aircraft Communications Addressing and Reporting System
(ACARS) B 1978 roay 3as10XXuUnuv nMPMMUTUBHbBIE, C TOYKN 3PEHNS HALLNX OHEN, TEXHNYECKME BO3SMOXKHOCTW.
Bnpoyem ans nepepa4vm 6yKBeHHO-LNGPOBLIX CMMBOJIOB XBaTas10 1 ckopocTu 2400 60a. CaMoe nHTEpecHoe,
4YTO HECMOTPS Ha MPOrpecc B CBA3U, y4NTbIBasA BO3pacTaHWE YnCaa PasinYyHbIX AaTYMKOB U MHOXKECTBA
[aHHbIX, COBUpaeMbIX OT HUX, YUK OT TeX MepBbiX CKOPOCTEN Heaaneko.

Hanpumep, Inmarsat npepnaraer Takue napameTtpbl cBoero peweHus Classic services "Aero H":
"Aero H provides packet data rates of up to 10,5 kbps for ACARS, FANS and ATN communications
and up to 9,6 kbps per channel for multi-channel voice, fax and data communications, through a
high-gain antenna”.

C [pyron CTOPOHbI, MOCTENEHHO CKafblBaeTCA ANCMPONOpLNs, KOr4a aBManacCcakxmpbl NoJyyatoT v
OTNPaBAsAlT MHpOPMaLMIo, B TO YNC/E N BO BPeMs NOJIETA, UCMOb3ysa Boslee CKOPOCTHbIE KaHallbl CBSA3U U
TEXHOJIOr UK, 3aMETHO ornepeXkallme Te oTpac/eBble KOMMYHUKALLMOHHbIE CUCTEMBI, KOTOpPbIE
pa3paboTaHbl ANs rpa)KgaHCKUX CaMOJIETOB. Kpome 3Toro, HageXXHoCTb U NPOCTOTa CUCTEM He Bcerga
BbIpyYasin: TaK, Han4me Kasasnocb 6bl Bcero Heobxoammoro ob6opynoBaHus, CocobHOro MHHOPMMpPoOBaTh
06 aBapMMHON CUTyaLMN HUKAK HE MOMOrJIO NMPU NCHE3HOBEHWN TOro Xe bouHra-777 B mapTte 2014 roaa.

Data Rates For CUR Systems:

1 3 Pilot fAudio Channels sampled at 8 kHz:
3 x 16 bits x 8 kHz = 384 kbps

1 1 Cockpit Area HMicrophone Channel sampled at 16 kHz:
1 % 16 bits x 16 kHz = 256 kbps

Total Raw Audio Channel Rate = 648 kbps
Good compression techniques are available to compress these raw data rates

= CUR - cockpit voice recorder

OueHKa NpPonycKHOW CNOCOGHOCTU AJiA OHJNIAWH-NIepepayYy, HanpuMep, ayAuoNnoTOKOB
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HblHe cyuwlecTByoWwasn peanamsaumsa paboTbl C AaHHBIMUY, pacCHYMTaHHaa Ha obHapy>KeHne MecTa aBapuu,
MONCK "4YepHbIX AWWKOB" U U3ydyeHne nx 3anmcen gaet cbon. Hanpumep, B pacnopsXKeHUm aHr IMNCKMNX
cneumnanuctos Air Accidents Investigation Branch (AAIB) naHHble Inmarsat oka3anucb TonbKo Yepes 10 gHen
rnocne ncyesHoseHmns MH370. Ewwé BbIACHMNOCL, 4TO cucteMa "Classic services"/ACARS MoxxeT 6bITb MPOCTO
OTKJII04EHa Bpy4Hyto, 06 3ToM nuweT Telegraph. 3To NpmnBesio K TOMY, YTO CUrHabl C CaMOsIéTa NOCTynanu,
HO pa3 B 4ac, A48 CUHXPOHU3aLMN — MO HUM CreunanncTbl Inmarsat nonbITanMcb OLEHUTb rAe Xe UCKaTb
Manasunckuim camonér. flanee 6bina Leno4yka NHHOOPMaLMOHHbLIX MocpeaHMKoB — SITA, MpaBnTeNnbCTBO
Manan3nm, KOTopble Ha HECKOJIbKO OHEN 3afep>Xan (4Ns NepenpoBepkKn pacyéToB) AaHHbIe, HeobXxoanMble
011 NONCKOBOW KaMMaHuu.

Bbinn n gpyrue cnyyau, Korga skcrnjyaTupyemoe pelleHnsa He cpaboTano Kak Hano. Bo3Hukna naes, 4Tto
HasM4yme HenpepbIBHOrO NOTOKa AaHHbIX, TPAHC/IMPYEMbIX B OHJIAMH-PEeXXMMe, MOrJ10 OKa3aTbCH MONE3HbIM
B TaKUX C/y4asax, yCKopusio 6bl MOUCK, yBenn4nno 6ol 3hHEKTUBHOCTb MOUCKOBbLIX MEPOMPUSATUIA, BO3SMOXKHO
MOMOrJ10 CNacTu XXN3HU. KpoMe 3Toro, Hanm4vme 6onbllero Koam4yecTBa AaHHbIX OT pa3/IMYHbIX CAMOJIETHbIX
CUCTeM, HaKarJsimBaeMsbix "Ha 3emne", Morno fatb 4OMOJIHUTESIbHYIO MH(OPMALMIO, MOJIE3HYIO ONA
KOHCTPYKTOPOB 1 Nogpa3fesieHnin, 0TBEYaLWMX 3a 3KCrlyaTaumnto N TeXHNYecKoe obcnyxnBaHme.

Tak>Xe Hanmyne, Hanpumep, Ha BO3AYLIHOM CyAHE CUCTEM OHJIalH-BUAEOMOHUTOPUHIa NMOMOrJio 6bl MOHATB,
4YTO peasibHO NMPOMCXOAUT/MPOMNCXOANIIO B CAMOJIETE NPU XYJIUTAHCKUX AeNCTBUSAX MacCaXKMpoB NN B
cJlyyae TeppPOpPUCTUYHECKMX YIrpo3. He NNLIHEeRn Takaa CMCTeEMa OKa3asach 6bl U Npu OJIMTENbHLIX NepenéTax,
NMpu HACTYNJEHUN KaKUX-TO MeAULMHCKUX CllyYaes.

Ecnmn yyecTb, 4TO BO BpeMsl NMosETa MOXXHO U HY>XHO ByaeT cobupaTb 60/blUMA 06bEM OaHHBLIX U Y4ECTb,
4YTO eXXeJHEBHO B MMpPE COBEPLUAIOTCS AECATKN ThiCSAY NONETOB B CAMbIX Pa3HbIX YCJIOBUAX, TO OEN
MCMoJib30BaHMs "061auHbIX" TEXHOJIOMNA U UCNOb30BaHNE NOAX0A0B K 06paboTke 6onbLLINX 06BEMOB
JaHHbIX 0KA3bIBAOTCA aKTyalbHbIMU.

IOnsa TekcTa AaHHOWM CTaTbW UCMNOJIb30BaHbl Clarabl U3 Npe3eHTauum y4acTHNKoB "Expert Dialogue on Real-
time Monitoring of Flight Data, including the Black Box - the Need for International Standards in the Age of
Cloud Computing and Big Data" (cM. mporpamMmmy BCTpeun).

* AirAsia, Axiata Group, Boeing, Celcom, Civil Aviation Authority of Singapore, Department of Civil Aviation
Malaysia, Deutsche Lufthansa, DLR, Embraer, EUROCONTROL, Flight Focus, FLYHT Aerospace Solutions,
Globalstar, IATA, ICAO, IFALPA, IMPACT, Inmarsat, Intelsat, Iridium, ITU, L-3 Communications, Lufthansa
Systems, Malaysia Airlines, Malaysian Communications and Multimedia Commission, Ministry of
Communications and Multimedia Malaysia, Panasonic Avionics, Rolls-Royce, SAP, SITA, SkyTrac Systems, Star
Navigation Systems, Syphax Airlines, Teledyne Controls, Telnet, Thales, Thales Alenia Space.

** http://edition.cnn.com/interactive/2014/05/world/mh370-inmarsat-data/

*** MNounckn camonéTa npogoskaTca. B npecc-penmse oT 6 nong (121-11 feHb nocie nponaxwu camonéTa)
Malaysia Airlines nobnarogapuia y4acTHMKOB 13 26 CTpaH, 3aHUMaBLUNXCSA MOMCKOM Ha pa3HbIX 3Tanax, a
CaMyl0o MaKCUMaJibHYIO0 U OJINTENIbHYIO MOMOLLb €1 OKa3biBaloT ABCTpannsa n Kutain. ABnakomnaHusa
coobLwmnia 0 HblHELHEM COCTaBe Y4aCTHMKOB, O XxapakTepe nonckos: cyaHo KD Mutiara (byneT paboTaTb oo
4 aBrycTta) o60pyL0BaHO MHOI0Jly4€eBbIM 3X0JIOTOM. KpoMe Hero, C MOMOLLbIO MOLLHbIX COHapOB MOUCK BeAyT
eLé HeCKOJIbKO Cy0B.

Rk POTO "YepHbIX AWMKOB" ¢ Ha3BaHueM "AlliedSignal": cM. TekcT n doTo/Braeo Ha cante "BecTtn", dhoTo
Ha canTe MHTepdakca, a BOT PoTO, rae ectb Ha3BaHume "Honeywell".


http://www.telegraph.co.uk/news/worldnews/asia/malaysia/10720009/MH370-Britain-finds-itself-at-centre-of-blame-game-over-crucial-delays.html
http://www.itu.int/en/ITU-T/Workshops-and-Seminars/ccsg/expdial/Pages/Programme.aspx
http://www.malaysiaairlines.com/my/en/site/mh370.html
http://www.vesti.ru/doc.html?id=1822366
http://www.interfax.ru/photo/1855/22217
http://ria.ru/world/20140722/1016985899.html
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