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Ludposaa kamepa muccun «4YUbUC-M>

Auppeit bonpapenko, Uropb [loky4yaes, Bnagumup Kotyos (Mockea)

B cTtaTbe npuBoAuTCS onucaHue 60pToBOM LUchppoBON hoToKamepbl

ANS perucTpauum n usy4yeHus HoBbIX PU3NYECKUX MEXAHM3MOB B FPO30BbIX
aTmocdpepHbIx pa3psapax. Kamepa BxoguTt B COCTaB KOMIJIEKCa Hay4HOWM
annapatypbl «[po3a», pa3aMeLEHHON Ha MUKPOCTTYTHUKOBOW nnartcopme
«Y4Yubuc-M». CbéMKa BbINOJIHAETCS B KOJIbLLEBOM LiUKIJIe HabnoaeHns

C 06paboTKOW, OTGOPOM U 3aNOMUHAHUEM FPO30BbIX BCMbILIEK

B aBTOMaTU4YeCKOM peXmme, No CUHXPOHMU3aLUU OT NPUGOpPOB
3NeKTPOMarHUTHOM perucTpauum cobbITUn

B nociegHue gecATHIETUA B ATMO-
cpepe 3eMiin 6bUT 3aPETUCTPUPOBAH 1ie-
JIBIF Pl HOBBIX (PU3HUYECKHUX ATMO-
c(pepHBIX SABJICHUHI, B KOPHE U3MCHUB-
IMX HAIIE IPEACTABICHHUE O I'PO30BBIX
paspsagax:
® c KocMu4eckux oocepsaropuii RHESSI

u COMPTON 0buIH 32pErUCTPUPOBA-

HBI UIyIIHE OT 3€MJIM UMITY/IbChI IAM-

Ma-U3JIy4CHUS C SHEPTUCH B JECATKH

KWIOPKOYJIEH. YCTAHOBIEHA UX IIPOCT-

PaHCTBEHHAs U BPEMEHHAsI KOPPEJIs-

Puc. 1. ®otorpathus rpo3oBoro armoctepHoro
paspsapa

49

-

Puc. 2. ®oTOCHMMOK rpo30BOro armoctepHoro
pa3paga, caenanHblii ¢ 6opra MKC

U C PaJUOU3TY4E€HHEM BBICOTHBIX

MOJIHUH;
® 33aPErUuCTPUPOBAHA I'€HEPALUSA KOPOT-

KUX (~1 MKC) OAMHOYHBIX Pa3pA/IOB,

MPUBOJANINX K U3TY4CHUIO PAHONM-

IIyJIbCOB CBEPXBBICOKOM MOIIHOCTH B

T'PO30OBBIX OOIAKAX HA OOIBIINX BBICO-

Tax (13...20 km);
® B HA3€MHBIX HAOIIOJACHUAX UCCIEI0-

BaHBI BCIIBIIIKYA I'AMMa-HU3/Ty4€HHUs, AC-

COLIMMPOBAHHBIE C I'PO30BBIM JICKTPH-

4eCKUM nosuem [1].

MoJHUS IPEeACTABISIET COO0M MOII-
HBIU JIEKTPUYECKUH Pa3psajl, KOTOPBIA
IIPOMCXOJUT B HIDKHHX CJIOSIX aTMOcde-
poI (cm. puc. 1). [I1g mosaBIeHus TaKOTrO
pas3pssa HEOOXOIUMO, YTOOBI B OOKIIA/I-
KaxX aTMOC(pepHOro KOH/JEHCATOPa, 00-
Pa30BaHHOIO OOJIAKAMH U 3€MHOI I1O-
BEPXHOCTBIO, HAKOITMJIACh 3HAYUTEIbHASA
Pa3HOCTb NOTEHIIUATIOB. CAUTAECTCH, YTO
MOJIHHA BO3HHKAET KaK IPOOOI IIPHU J10-
CTHDKEHHUH HEKOTOPOT'O IIOPOrOBOT'O 3HA-
YEHHSL.

CrenuajaucTbl OTMEYAIOT B 3TOU TE€O-
pHUH OJHO CIa60€ MECTO — pacdéTHOE
3HAYEHHUE IOPOTOBOI'0 MOJA Ha MOPsI-
JIOK IPEBOCXOJUT TO, KOTOPOE PEATBLHO
HA0II0JAI0T IIPU I'PO3OBBIX Pa3pAaX.
A.B. I'ypeBu4 u ero xosuieru n3 dusu-
4eCcKOoro uHcTuTyTa uM. I1.M. JlebeneBa
PAH (PHAH) cYHUTAIOT, 9YTO HPOILECC
paspAAa 3aIyCKaoT BBICOKOYHEPIETH-
4YeCKHUE YaCTHIbI KOCMHYECKOIO H3-
aydeHusa. OHM HA3BaJIH €ro Ipodoem
Ha yOEraromux 3JEKTPOHAX, KOTOPBIH
IPECTABISIET COOOH JTAaBUHOOOPA3HOE
Pa3MHOKEHHE OBICTPBIX JIEKTPOHOB C
xapakrepHou sHepruen 0,1...10 MaB.
B arMmoc(epe OH BO3HUKAET B IOCTOAH-
HOM 3JIEKTPHUYECKOM II0JIE, KOTOPOE HA
NOPAJOK MEHBIIIE OOBIYHOTO. IT0 pe3yib-
TaTaM HaOJIOACHUI raMMa-BCIUIECKOB
BO BpeMsA I'PO3bI ObLIA BBIIBUHYTA I'UIIO-
Te34a, YTO IPU BO3HUKHOBEHUH MOJHHUHI
BBIICIACTCS OOIBIIOE KOTUYECTBO I'aM-

Ma-KBaHTOB. DKCIIEPUMEHTAIbHAA IIPO-
BEpKa 3THUX T'HIIOTE3 NPEACTABIAET I0-
CTATOYHO CJIOKHYIO 33/1a4y, KOTOpas
TpebyeT HAOIIONEHUS 32 IPOIeCCaMU
06pa30BaHMUA MOJHHHI U OIIPEIEACHUA
CHHXPOHHOCTHU BO3HUKHOBEHUS COOBI-
THI [1].

Ha poccuiickux reorpa@uyeckux
IMHAPOTAX I'PO3a — ABJIECHHE OTHOCH-
TeJIbHO pegkoe. Hanbonee 4acTo rpossl
BO3HHKAIOT B 9KBATOPHUAJIBHOU 0bJ1ac-
TH 3emau. dpdekTuBHOE U3ydeHHe
3THUX ABJICHUH BO3MOXKHO C KOCMHUYEC-
KHX anmnaparos. Ha pucyHke 2 moKa3aH
npumep GPOTOCHUMKA I'PO3OBOTO aT-
Moc(depHOro paspAana, CAEJIAHHOTO C
6opTta MKC. Ha CHUMKe XOPOIIIO BU/IHA
BCIIBIIIKA I'PO30OBOI'0O Pa3psjia, OAHAKO
JUIS pellleHUs Halllel 3aJa4u TpebyeTcs
npoBeJeHUE 60jIee CIOKHOIO KOMII-
JIEKCA B3aMMOCBA3AHHBIX HAO/IOAC-

HHUH.

Jna uccaegoBaHusa IPO3OBBIX ATMO-
cepHBIX IPOILECCOB ObLI Pa3paboTaH
YHHUKAJIbHBIN KOMIUIEKC HAYYHOU aIl-
naparypsl (KHA I'posa», rpant POOU
06-02-08076-0¢hwn), pa3MenéHHbIN HA
MUKPOCIYTHUKOBOH 1u1atgopme «Hu-
6nc-M». CaMm MHUKPOCIYTHHUK pa3pabo-
TaH B CIeMaIbHOM KOHCTPYKTOPCKOM
6I0pPO KOCMHYECKOT'O IIPUOOPOCTpPOE-
nua MKW PAH.

B cocras KHA «I'po3a» BXOAAT NpPH-
OOpBI:
® PEHTTEH-TAMMa-JeTEKTOP Ha JUAIA30H

50...500 K3B;
® yJIbTPa(HOIETOBBIMN JETEKTOP HA A1A-

1ma3oH 300...450 HMm;

® PaAOYaCTOTHBIN AHAIN3ATOP Ha AUA-
1ma3oH 20...50 MI1r;

e n@gposasa porokamepa (HPK) onru-
YECKOI'O JUAIIAa30HA C IPOCTPAHCTBEH-
HbIM paspemenueM 300 m;

©® MAarHHUTHO-BOJIHOBOI KOMILIEKC C IIPO-
LECCOPOM CHEKTPATbHOI'O AHAJIN34,
HHAYKIIHOHHBIM MarHETOMETPOM, BOJI-
HOBBIM 30HAOM H (PEPPO3OHIOBBIM
MarHUTOMETPOM;

® OJIOK HAKOIUICHUS JaHHBIX;

® IepeaTUYuK HaydyHOW uHOpMa-
uu [2].

Bxopgsamas B cocraB KHA «I'posa»
nudposasg kamepa, pa3paboraHHas

(2]
o

WWW.SOEL.RU

COBPEMEHHAA SJTEKTPOHVKA ¢ Ne 6 2010



© CTA-TMPECC

«PACTP TexHOJIO-
JOKH» (pa3paboTKa JEKTPOHUKU U

coBmectHO OOO

nporpaMMHoOro ooecneyenus) u MUKH
PAH (pa3zpa6oTKa KOHCTPYKIIUH, COOP-
K4, HCIBITAHUA), IPEJHA3HAYCHA /1A
M3Yy4EHHUSA HOBBIX (DU3HMYECCKUX MeEXa-
HH3MOB B I'DO3OBBIX aTMOC(EepHBIX
paspsagax. IIpeacraBieHHas KaMepa —
JOCTATOYHO CJOKHOE 3JEKTPOHHOE
YCTPOHCTBO, KOTOPOE JOJIKHO BECTH
IOCTOSAHHOE HAOJIONEHUE, BBIICIATD
U (PUKCHUPOBATHh BCIIBIIIKH MOJIHHUH,
OIIPEAE/IATh UX KOOPAUHATHI U, UTO Ca-
MO€ INIABHOE, HIECHTH(MUIIUPOBATD UX C
OJJHOBPEMEHHO Ha06JI0/JaeMbIMU (PHU-
3UYECKUMHU SABJICHUAMH. a1 3TOro
IIPK noyskHA BBINOJHATHL CBEMKY B
KOJIBIIEBOM ITUKJIEC HAOJIOJECHUS C 00-
padoTKO, OTOOPOM M 3AIIOMUHAHHUEM
I'PO3OBBIX BCHBIIICK II0 CHHXPOHHU34a-
IHH OT IPHUOOPOB ITEKTPOMATHUTHON
PETruCTpani OJHOBPEMEHHBIX COOBI-
THI.

Hudposas porokamepa IIpeICTaBiIs-
€T COO0M YCTPOHCTBO JJIsI TTONYUYEHUS
IIOJIYTOHOBBIX BBICOKOKAY€CTBEHHBIX
H300PAKEHUI CO BCTPOEHHBIM BHEO-
IIPOLIECCOPOM PEAIBHOTO BpeMeHU. Pea-
nau3oBaHHBIE HA IVIVC HITOC ctoco6eH
BBIIIOJIHATD PAa3/JIM4YHbIe (DyHKIIUM 00pa-
OOTKH BUACOUH(MOPMAIIUU U TEIEMET-
puwu [4].

CoOCTBEHHO (POTOKAMEPA CO/IEPIKUT
BXOJITHYIO OITTHKY, OJIOK (poTOIpHUEMHU-
ka Ha [I3C-marpune, HITIOC, 610K 3am10-
MUHAHHA U300PAKEHUH, HHTEP(MEHCDI
o6MeHAa JAHHBIMU U YIIPABICHHUSA C pe3ep-
BUPOBAHHEM, OJIOK BTOPUYHOTO 3JIEK-
TPOIIUTAHHUA.

N3C matpuum rexeparop

SDRAM ®naw-
BANK 0/3 namaTb
4x4Mx 16 1Gx 16
M3C matpuua [IKB VGA ALN Buneonpoueccop
KAI-1020M || {205 [ 0...6 > 126ur |
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Ul CUHXPOHU3ALMM KOMaHA 1 AaHHbIX
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KoHTponnep NuTepdeiic MCAN-2B
nHTepcpeitca LVDS PHI

[arynk
Temneparypbl
Bnok CmcTema BHELLHEro
chunbTpOB M 3anycka
BTOPUYHOTO NUTAHUS
12,25,3,0,33,5,
+-9,+15B

f i

Puc. 3. CtpyktypHas cxema oTokamepbl

CTpykrypHasa cxema (poTOKaMepbl
IIOKAa3aHa HAa PHCYHKE 3; OHa JAET
MpEeACTABICHUE O COCTaBe OJIOKOB, Xa-
pakTepe UX B3aUMOACHCTBUA U CTEIIE-
HU CJIOKHOCTH PACCMaTPUBAEMOTO YCT-
porcTBa.

s popMUpOBaAHUS U300PAKEHUS B
doTOoKaMepe UCHOIB3YETCsI OOBEKTUB
«AcTpap-6> ¢ POKYCHBIM PACCTOSTHUEM
18 MM M yI7IOBBIM 110JIeEM 3peHus 30 rpaj.
Paspemenue 06bEeKTUBA IIPU KOHTPACTE
70% M OTHOCUTENIBHOM OTBEPCTUHU 1/2
cocrapiser He MmeHee 70 rmap JUHHM/MM.
Jlna noBbpllIeHUs UHMOPMATHUBHOCTH
CHEKTPATIbHAA XaPAKTEPUCTUKA KAMEPDBI

OIPaHUYEHA CEJICHO-KaIMHUEBBIM CBETO-
¢dunprpom Trmna JKC mwin OC.

DOoTONPUEMHOE YCTPOUCTBO KAMEPDI
(cm. puc. 4) BpinonHeHo Ha I13C-marTpuiie
Tuna Kodak KAI-1020M, 12-pa3pagHom
AIIIT ¢ BXOJHBIM IIPOIIECCOPOM CHUTHAIA
u O3Y 06bEMOM 4M x 16 6ur. 11 3a110-
MHUHAHHA KaJPOB HUCIIOAb3YeTCs (PJI3II-
namsaTb 00bEMoM 128 M6. HDK padoraer
OT 6OPTOBOT'O UCTOYHHUKA JICKTPOITNTA-
HUS IIOCTOSHHOT'O TOKA C HAIIPSDKEHUEM
12 B ¥ raJIbBAHUYECKOM PaA3BA3KOM, I10O-
TpebaAeMasi MOIHOCTb COCTABIIACT HE
6oiiee 5 Br.

OO6MEH JaHHBIMH U YIIPABJIECHHUE OCY-
mecTBasieTcs 1o unrepgericy CAN-2B
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MoacucTema BbIBOAA N306paXKEHNI

f

Mopcuctema
BHELLIHEro 3amycka

Puc. 4. AnnapatHas peanu3auus hotokamepbl

(cxkopoctp 1o 1 Mourt/c). Ins pukca-
MU COOBITUH OT BHEIIHETO 3AITyCKA UC-
noJsb3yercs uarepderic LVDS. Kamepa
BKJIIOYAETCS M BBIKJIIOYAETCA MoJadend
OO0 CHATHEM NUTAHUS OT OOPTOBOM
ceru 12 B.

H306paxkeHue, noaydeHnoe ¢ II3C-mar-
punbl (npu ¢gopmare kaapa 1024 x
x 1024 nukcens v rayouHe 16 6ur), mmeer
IpocTpaHCcTBeHHOE paspemenue 1000 x
x 1000 anemeHTOB ¢ 12-OUTHBIM pa3pe-
IIEHUEM IO SIPKOCTH (4096 rpagaruit oT-
TEHKOB CEPOT0) U YaCTOTOM KaJJPOB B CE-
KyHJly He MeHee 12 (MCIIoIb3yeTcs OJQUH
BHJICOKAHAT).

Hcnosp30BaHuE peKUMa OObeJUHE-
HUS NUKCENEeH (OMHHUHTA) TO3BOSIET
YBEJIHYHUTDH YyBCTBUTEJIbHOCTb MATPH-
bl B B4 pa3a IPHU COOTBETCTBYIOLIEM
CHHJKECHHUH IIPOCTPAHCTBEHHOIO Pa3-
pemenus. B pexxume OMHHUHTA 1 X 2
(2 x 2) paspenieHue MaTPUIbl COCTAB-
ager 1024 x 512 (512 x 512) nukcenen
C 4aCTOTOM HEe MeHee 24 Kaapos/c. Uc-
noJsab3oBaHue 12-paspsagHoro AIIIl
IIO3BOJIAET IIOBBIIATH KOHTPACTHOCTD
u306pakeHUu B 2, 4 u 8 pas3 3a CU€r
Tabaun nepekoguposku LUT u HacT-
poex AIIIT [3].

3a OCHOBY HU3y4eHUs (PUHYECKUX Me-
XAaHHU3MOB B I'DO30BBIX ATMOC(EPHBIX PA3-
PAIax MOTYT OBITH B3SThI AJITOPUTMBI 00-
pabOTKH H300pPAKEHUIT B PEAJIBHOM
MacmTade BpeMEHH, KOTOPbIE PEATN30Ba-
HBI PaHEe /IS PENIECHUS TOJOOHBIX 32121
B IIU(PPOBBIX BUACOCUCTEMAX H BBIYHCITH-
Tene RT-106MX, pa3paGoTaHHBIX KOJUICK-
THBOM OO0 «PACTP TexHOnMOmKN» [5].

1 O6HAPYKEHHU BCIBIIIKH I'PO30-
BOTO aTMOC(EPHOTO Pa3PsAAA MOXKHO

HCIIOIb30BATh AJATOPUTM AHAINU3A IIO-
CJIETOBATEIBHOCTH U3 TPEX KAAPOB U JIe-
TEKTOP JBMKECHUSA. AHAIM3UPYETCS M10-
cI1egoBaTeNbHOCTD Kaapos (Fi—1, Fi, Fi+1)
M IIOPOT'OBBIN YPOBEHb CUTHA/IA P, KOTO-
PBI 3a7aETCA GOPTOBBIM BBIYHCIMTENb-
HbIM KOMILIEKCOM (BBK) 1 MoxeT n3me-
HATBCS B 3aBHCHUMOCTH OT (PAKTOPOB
OKPYKAIOWIEN CpeAbl. AIIIAPATHO IIPO-
BEPSETCA YCIOBUE: €C/IM PA3HOCTD Kaji-
pos (Fi-Fi-1 -P>0) & (Fi+1 - Fi-P<0),
TO IPUHHUMAETCS PEIICHUE O HATUYUU
BCIIBIIIKH (MMITYJIBCA).

JJIs1 perucTpanuy BCIBIIIEK MOJHUN
HMCIIOJIb3yETCA U3BECTHBIN U OTPA6OTAH-
HBIII AaBTOPAMH JITOPUTM JETEKTOPaA
aBroKeHus. Kagp n306paskeHus e/ INTCS
Ha TPH IIPAMOYT'OJIBHBIX CEKTOPA (CTPO-
6a) o Beprukanu. Crpod Ha H300paxe-
HUHU MOJKET OBITDH BbIJE/ICH ITyHKTUPHOM
JIMHUEIH; B KAXKIOM CTpOOE, 3aJaHHOM
IPSIMOYT'OJIBHOH O0JIACTBIO KaJpa U300-
pa’KeHUs1, IPOU3BOAATCA CTATUCTUYEC-
KM€ H3MepeHHUdA. 3aTeM JIsI KaXKIOT'O
CTpO6a BBIYUCIAETCSA CBOM IIOPOT IIpe-
BBIIICHUS.

ANmnapaTHO MOJKET OBITh BBIIIOJHEH
CJIEAYIOMIHI AaHATU3 U300PAKEHUS:
® oIpefeIeHue MUHUMAIBHOIO U MaK-

CHMaJIbHOT'O 3HAYCHUS ITMKCE/IA BHYT-

pH CTPOOA CTATUCTHUKU 32 BpEMS BBOJA

OJIHOT'O KaJpa;
® oIpeAecHUE KOJIMYECTBA ITUKCENEH,

IIPEBBINAIOMINX 3aJAHHBII IIOPOT 06-

HAPYKCHUS;
® MHTEPBAJI PA3HOCTH 3HAYEHUH OJUHA-

KOBO PAaCIHOJIOXKCHHBIX ITHKCEJICH B

JBYX KaIpaX U300PAKEHUS — TEKYLIEM

M 3TAIOHHOM.

ITonyyenHass ”H(POPMALHA ITI0O3BOJIA-
€T U3y4aTb JUHAMHUKY U3MEHEHUSA U300-
pakeHHs B OIIPEIEIEHHOM IPOCTPAH-
CTBEHHOM HANPaBJICHUH, IPOBOJUTH

CENIEKIMIO CTATUYECKUX U JTUHAMHUYEC-
KHX U300pa’KEHUI.

HuTepBan pa3HOCTH CPABHUBAEMBIX
3HA4YEHUH APKOCTU — IIOPOT OOHAPYIKe-
HUA — 3242€1ca BBK 110 MOymIo B OHOM
u3 peructpos LIPK. B kagecTBe 3TAIOH-
HOT'O MOXKET HCIIO/Ib30BATbCS IIPEABIAY-
IIUHA KaIp U300pAKEHUS UIH JIIOO0H
KaJp U3 IIOTOKA, 3alIMCAHHBIA B GaHK
HITIOC. B pesynbprare padboThl aarOpUT-
Ma 10 UMITYJIbCY IIPEBBIIECHU IIPOUCXO-
JUT 3aIIUCh N300paKEHUA C TPO30BOH
BCIIBIIIKOX BO (DJISMI-ITAMATH KAMEPDI.

IIpy II0XOM Ka4yeCTBE U300PaAKECHUA
(Ma710M OTHOIIEHUH CUT'HAJI/IITyM ) MOJK-
HO IPUMEHHUTb PEKYPCUBHBIEC METOJBI
06pabOTKH BUACOUH(POPMAITHH.

Koncrpykius ingpoBoH (poToKaMepsl
BBIICPKUBACT BUOPAITMOHHBIC MEXAHHU-
YeCKHEe HATPy3KU IIPH BBIBOJE HA OPOUTY
KOHTEHHEpa ¢ MUKPOCITYTHHKOM TPaHC-
HOPTHBIM KOpPa6iaém «IIporpecc», a ane-
MEHTBI yCTPOHCTBA OOECIIEUNBAIOT HAIEXK-
HOE€ JUINTEIbHOE (DYyHKIIMOHUPOBAHUE B
YCIOBHAX OKOJIO3EMHOI'O KOCMHYECKOTO
IIPOCTPAHCTBA. AHAJIOTUYHAA I10 CBOUM
napaMerpaM KaMepa, Ipouieamas Bce
HUCHOBITaHUS, HO ¢ HHTEpdericom RS-422,
YCTAaHOBJICHA HA MAHHUITY/IITOPE I'PYHTO3a-
GOPHOIO0 KOMILIEKCA KOCMHYECKOTO KO-
pabiist mpoekTa «@o6oc-TpyHT> [6].
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BOCTM MMpa

Monekyna riopa
npou3soguTtesibHee
COoBpeMeHHOro KomnbrotTepa

OKCrnepuMeHTasbHble NCCefoBaHNsA KBaH-
TOBbIX BbIYVMCNEHWI MOKas3anu, 4YTO OfHa-
©[MHCTBEHHas MOMeKyna TeopeTnyeckn cno-
cobHa obpabaTtbiBaTb MHPOPMAaLMIO CO CKO-
poCTblO, B ThICAYY pa3 MNpeBbILLAOLLYIO
CKOPOCTb BbIYUCNEHUI COBPEMEHHbBIX KOMMbHO-
TEpOoB.

CraTbsi AMNOHCKUX uccnefosarenen, onyo-
JIMKOBaHHas B MalCKOM HOMepe aBTOpUTeT-
Horo XypHana Physical Review Letters, no-
CBSILLieHa 9KCMepuMEHTanbHON MPOBEPKE U
NMOATBEPXAEHNIO BO3MOXHOCTM NPOoBeAeHUs
BbIYVICIIEHNIA NPV NOMOLLY €AUHCTBEHHOW MO-
neKynbl nofa. Y4éHble CTOSb HEOObIYHbIN Bbl-
YUCNUTENBHBIA MHCTPYMEHT NPUMEHWUAN ANA
npoBeAeHVs AUCKPETHOro Npeobpa3oBaHns
®dypbe, anroputma, H4acTo NPUMEHSIIOLLIErocs
NS aHanuaa n 06paboTKW CUrHanoB onpege-
NéHHoro Tvna. Hanpumep, AMCKpeTHoe npe-
obpazoBaHve Pypbe NeXUT B OCHOBE anro-
putMoB cxatus My3biku (MP3-cbopmart) u
n3obpaxenuii (JPEG-copmar).

HecmoTps Ha TOT hakT, 4TO 06paboTKa UH-
dopmauuy npyv NOMOLLUM MOSEKyNbl hoaa
XapakTepuadyeTca 4pe3Bbl4alHO BbICOKON
CKOPOCTbIO, 0COBEHHbIX AMBUAEHAOB IT-MHOyCT-
pyKM 3TO NOKa He NPUHECET. XOTHA 3KCNEePUMEH-
Tbl [OKa3blBalOT TEOPETUHECKYIO BO3MOX-
HOCTb MPOBEAEHNA TAKOr0 POAA BbIHUCNEHUN,
METOAMKA MaHUMYNMPOBaHNSA OJHOW MONEKY-
J10/ NOKa OCTaETCA YPe3BbIHaNHO CIOXHOM U
TpebyeT NPUMEHEHWSI Hay4HOro JOPOroCTONA-
LLlero o6opyaoBaHus. [Ana ynpaeneHns mone-
KYJTOM AMOHCKME Y4EHbIE UCMOSb30Bav hem-
TOCEKYHAHbIV nasep. [oka HeACHO, Kakum
06pa3om Ha OCHOBE MOJIEKYNIAPHOIO MpoLec-
copa cobpaTtb eAVHYI0 BbIHUCIUTENBHYIO CUC-
TEeMy Hanopo6ue COBPEMEHHOro NepcoHanb-
HOro KOMMboTEPA.

TeM He MeHee, y4EHbIM yaanock nokasaTb,
YTO MOJeKysy BMOSIHE MOXHO MCMoNb30BaThb
B Ka4ecTBe VHCTpymMeHTa Ans ob6paboTku
nHpopmauun. bnarogaps o4eBMAHbIM Npeun-
MyLLieCcTBaM nepefs COBPEMEHHbIMU NpoLiec-
copamv 1 MUKPOKOHTpOiepamum, MOXHO ra-
paHTMpOBaTb, YTO UHTEPEC K 3TOW Teme Co
CTOPOHbI YHEHbIX 1 Uccriefosarenen obecre-
YeH Ha HeCKOmbKO NeT Bnepép.

http://www.sciencedaily.com/

Cneuwnanuctbl Fraunhofer
co3panu 3D, He TpebytoLee
O4YKOB

Kak Bbl gymaeTe, YTO MOXHO cyuTaTb
BepLunHon 3D-n3obpaxeHns? Cneunanuc-
Tbl U3 Fraunhofer yBepeHsbl, 4TO 3TO — OTCYT-
CTBME HEOOXOAMMOCTM HafeBaTh cneuyanb-

News of the World H

Hble O4kM. OHM CMOrnNM [OCTUYL 3TOrO,
npaepfa, noka NvLlb Ans ctaTnuyHbIX n3obpa-
KEHUN.

VMccnepoBaTenbckoe 06beAVHEHME NPEA-
CTaBWJIO TEXHOJIOTUIO, KOTOPYIO PacCHUTLIBAET
NPVYMEHATb AN CO30aHUSA TPEXMEPHBIX PEK-
naMHbIx noctepoB. OHU cocTosAT 13 250 ThiC.
JIVH3 OnaMeTpoM 2 MM Kaxgasi, BMOHTUPO-
BaHHbIX B pUnénbin nmuct. KoHevHo, cama
naes naneko He Hoea, Ho Fraunhofer o6ela-
€T, YTO BO3pOCLUasA TOYHOCTb NpY Cco3OaHUn
NOBEPXHOCTEN NO3BONUT JOBUTLCA H6oree Ka-
YeCTBEHHOW Bu3dyanusauun. hdeKT TPEX-
MEPHOCTU MOXHO 6yAeT HabnopaTth Ha NATU-
METPOBbIX MOCTEPax C MPOTUBOMONOXHOM
CTOPOHbI ynuLpbl. Bbirmagut pasymHbIM uUC-
Nnonb30BaTb TEXHOMOrUI0 A5 NMPUBIIEYEHUS
BHVMMaHUS MOTEHUMANbHbIX MOKynaTeneu.
Bepgb nogymante — korga Bbl B nocnegHum
pas NoaxoAunu K peknaMHoMy nnakary, YTo-
6bl BHUMATESIbHEW PACCMOTPETL ero?

http://www.3dnews.ru

«O6navHoe»
nporpaMmmMmmpoBaHue — NepBbIn
NMPOEKT Ansa HayKorpaga
B Ckonkose

CekpeTapb npesvavyma KOMUCCUN Mo MO-
[epHu3aLunm, NOMOLLHUK npe3npeHTa Apka-
O [IBOPKOBUY COOBLLIMIT XYpHaNucTam pe-
3ynbTaThl NEPBOro 3acefaHusi KOMVCCUN, Ha
KOTOPOM 06CYXAANNCb KOHKPETHbIE MHHOBA-
LIMOHHbIE NMPOEeKTbl Ana Haykorpaga B Ckon-
KoBe. VI3 NATU OecATKOB MOAaHHbIX 3afBOK
ofobpeHa 6blna TONbKO ofHa — NPOEKT (IOH-
na Almaz Capital no cosgaHuntio 6U3HeC-NHKY-
6aTopoB B cpepe «0651a4HOro» nNporpaMmmMmu-
poBaHusi. Komucens nocuutana TeXHONorno
«06Ma4HoOro» NPorpaMMMpoOBaHNsA [OCTATOY-
HO WMHHOBALMOHHOW N MEepPCrneKTUBHOW AN
4aCTUYHOrO roCyAapCTBEHHOrO (OUHAHCUPO-
BaHus. OO006pPEHHbIN MPOEKT GYyAET pa3Bu-
BaTb He TOMbKO «06M1a4Hoe» NPorpaMMmnpoBa-
HVe, HO M eLL€ ABa NepcnekTVBHbIX Hanpae-
NIeHVSA: pacno3HaBaHne peyn 1 TEXHONOoruu
nepegayn TPEXMEpPHbIX N306paKeHUn Hepes
WHTepHeT.

[na peanu3auuny npoekTa, 610aKeT KOTOo-
poro oueHuBaetca B 900 mnH. py6. (30...
35 MnH. gonn.), 6ygeT co3daH creumanbHbIv

oCcT MMpa

oHA, B HYUCNO yyYpeauTenen KoToporo Bon-
OET komnaHus Almaz Capital, a Takxe vacT-
Hble MHBECTOPbI B NMILE YNPaBNsAoLLEro napT-
Hépa Almaz Capital AnekcaHgpa Manvukoro u
reHepasbHOro gupektopa komnaHum Parallels
Cepres benoycoBa. Pa3paboT4mku npoekra
Ha[eloTCsA Ha TO, YTO OKOMO MOMOBWHbI 60f-
XeTa 6yneT MpodMHAHCUPOBAHO rocypap-
cTBOM. Kpome 3TOro, B NpoeKT 6yayT npvene-
KaTbCA N CTOPOHHME MHBecTUUMKN. K npume-
py, ogHuM u3 yypeputenen Almaz Capital
aBnseTcs EBpornenckuin 6aHK peKOHCTPYKLUUK
n passutusa (EBPP), koTopbii ToXe nogaep-
XvBaeT NPOEeKT «06na4Horo» MHKybarTopa,
XOTS O KOHKPETHbIX BUAax COTPYAHUYECTBA,
no cnoeam npecc-cekpetapss EBPP Puyapga
Yonneca, pe4b noka He NaéeT.
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Cpagsy e Haluinchk U COMHeBarLLnecs B
nepcnekTnBax npoekrta. Tak, npeangeHT IT-
xonguHra LETA Group AnekcaHgp Yayasa
pacKpuTMKOBas MPeasIoKEHHY cxemy u-
HaHcupoBaHus npoekTa. 1o ero cnoeaw,
VNHBECTULMOHHAsA cxema, o4obpeHHas npesu-
OEHTCKON KOMWUCCUEWN, HETUMMYHA ans 6mua-
HECUHKY6aTOpPOB: B MOAOOHbIX Crly4asx rocy-
0apcTBO NM60 MOSIHOCTLIO 6ePET Ha cebs u-
HaHcupoBaHue, NGO NPefoCTaBnsAeT UHble
pecypchbl B BUAE HANOroBbIX U TAMOXEHHbIX
NbroT. Yyactme B BEH4YPHOM MPOEKTE rocy-
JapCcTBEHHOro Kanutana Ha ycnosuax 50%
YavaBa Ha3Basn HOHCEHCOM.

Camy cyTb MpoeKTa NofBepr KpUTUKe 3a-
MECTUTENb FrEHANPEKTOPA CUCTEMHOrO MHTEr-
patopa «Kpok» PycnaH 3aeguHoB. o ero
crnosaM, Ha 3anafe faBHO paboTaroT B cde-
pe «06na4Horo» NpPorpaMM1MpoBaHUs U CO3-
[aBaTb Kaknme-To HapaboTKN C Hyns, MAKO
roBOpsi, SKOHOMWYECKM HeL,enecoobpasHo.
Kpome aTtoro, HeconoctaBumbl U O6BLEMbI
BROXeHun: nieectuuum IBM nnm HP B nogo6-
HbIX PELUEHNAX COCTaBNAT MUNNapabl AOM-
napos, a npoekt Almaz Capital cobupaetcs
«060MTUCb>» 30 MIH., eLé 1 pasfgenéHHbIMU
Ha Tpu HanpasneHus. TonbKo afanTupoBaHne
01151 POCCUMCKUX MOTPEBUTENEN YXKe UMEID-
Lmxcs pa3paboTok Ha ocHoee MO ¢ oTKpbI-
TbIM KOAOM 3ae[MHOB CHATAET NPUEMIIEMBIM
BapvaHToOM.

http://www.vedomosti.com/
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