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NOJIBOJIHBIE ANMAPATDI

N
' Tnppoakycruueckme

CpeAcCTBA BUSyanm3auum
Ang HeooutTaembix
NnoABOAHbIX ANMNAPATOB

Bnagummp Jlekomues

MpuBOAMTCS ONUCAHME XAPAKTEPUCTMK TUMOBOrO PSAA M’MAPONOKATOPOB, pa3pabaTbiBaEMbIX
B8 OAO «Akyctnyeckni MHCTUMTYT um. akag. H.H. Angpeesa» 1 npegHasHayeHHbIX

ANSt OCBELLEHMS NOABOAHOM OBCTAHOBKM € MCNONb3OBAHMEM HEOBUTAEMBIX MOABOAHbBIX
annaparos — TeneynpaenseMbixX MM aBTOHOMHbIX. [pu paspaboTke Bcex rMaponokaTopos
3HOYMTENbHOE BHUMAHME yAEnseTcs MMHMMM3aumun o6béMa annaparypsl, KOTOPbIM

B OCHOBHOM OFPAHMYMBAETCS PA3MEPAMM AHTEHHBI, ONPeaesiieMbIMMU B CBOIO oUYepesb
TpebOoBAHMAMM K AANBHOCTM AEUCTBUS M paspeLluaioei cnocobHocTu. Bee rupponokartopel
UMeIoT yHMbHuMpoBaHHbIM MHTepdeiic Ethernet. Mpueogurcs npumep obveanHeHus
pa3pabaTbiBaEMbIX FMAPONOKATOPOB B MHOFOMYHKLMOHANBHYIO TMAPOAKYCTUHECKYIO
CUCTEMY, NPEeAHA3HAYEHHYIO Ans MPOMEPHbIX, HABUrALMOHHbIX M MOMCKOBBIX LiENeMn.

s BU3yanusauuu noaBOAHOM oOcTa-
HOBKWY C IPUMEHEHUEM TeJIeyTIPaBIsIeMbIX
Y aBTOHOMHBIX TIOBOIHBIX allliapaToB HC-
MOJTh3YIOTCS TJIABHBIM 00pa3oM OTTHYe-
CKUe M aKycTuieckue cpencrna. Onrude-
CKUE CPelCTBA BU3yaTn3alnu oiarogapst
CYIIIECTBEHHO 00J1ee KOPOTKOM [UTMHE BOJI-
HBI 00eCTIeUNBAIOT HAaNOOJIbIlIee pa3periie-
Hue. OMHAKO BCIENCTBUE 3HAYUTETHHOTO
TTOTJIONIEHUST CBETa HAJIbHOCTD JNeHCTBUS
OTITUIECKUNX CPENCTB OCBEIEHUS JaXe B
YUCTON BOIE HE TIPEBBIIIAET NECATKOB
METPOB, a2 B MyTHOI BOJIE, XapaKTepHO
IUTST YCTIOBUH TIPOBENEHUS TTOIBOTHO-TEX -
HUYECKUX PaboT, a TaKKe ST OOJBIITNH-
CTBa BHYTPEHHUX BOJOEMOB, OHA He TIpe-
BBIIIaeT MeTpa. B aTom ciryyae mpakTuye-
CKM eTMHCTBEHHYIO BO3MOXHOCTb TSI TIO-
JTydeHust THOpMaIUU O TTOABOAHOM 00-
CTaHOBKE TPEIOCTABISIOT TUAPOAKYCTH -
YecKue CPeCcTBa Oaromapsi CyieCTBEHHO
MEHBIIIEMY 3aTyXaHUIO 3ByKa B BOJIE.

OueBUIHBIM TPeOOBAHUEM K TMIPOAKY-
CTUYECKUM CpEeACTBaM BU3yaJU3allvu,
KpOMe BBICOKOU TaTbHOCTH AEMCTBUS, SIB-
JIsIeTcs obecTiedeHre BBICOKOI pa3periaro-
el CroCcOOHOCTH, OTpeesIeMOl Kak
pa3MepaMu 3JIeMeHTa pa3peleHus, Tak U
YUCJIOM 3TUX dIeMeHTOB. CTpeMIieHue Of-
HOBPEMEHHO YMEHBIITUTH BECOTabapuTHBIE
XapaKTepUCTUKU TIPOIIOKATOPA U TIOBbI-
CUTh €TO pa3pelIalonyio ClioCOOHOCTD He-

Tabnuya 1

OpUEeHTUPOBOYHBIE OLLEHKM ONTUMAJIbHOI YacTOTbl U NIMHEWHOTO pasMepa aHTEHHbI
B 3aBUCMMOCTH OT AANIbHOCTU AEACTBUA ANIA TMAPONIOKATOPA CEKTOPHOro 0630pa
C YACNOM paspellaembix 31eMeHToB nopaaka 100

20 50 100 200 500 1000
710 360 220 130 67 40
0,21 0,42 0,68 1,15 2,24 3,75

130€XXHO MTPUBOANT K HEOOXOIMMOCTH TIO-
BBIIIEHUST paboueit yacToTel. OmHAKO TIO-
BBIIIIEHUE PA0OYeli YaCTOTHI CIEPKUBACTCS
pocToM KoadduimeHTa MorIoIIeHUS 3BY-
Ka ¥ COOTBETCTBEHHO NAJIbHOCTH ICHCTBUS
ruapoJiokatopa [1]. Takum obpaszom, cy-
IIECTBYET TpsIMasi CBSI3b MEXIY [ailb-
HOCTBIO IECTBUS TUIPOIOKATOPA U OTITH-
MaJIbHOW paboueii 4yacToToi, U, cieaoBa-
TeJIbHO, pa3MepaMM aHTeHHBbI. B Taos. 1
MPUBEICHB OPUEHTUPOBOYHBIE OIIEHKU
ONTUMAJTLHO YaCTOTHI ¥ COOTBETCTBEHHO
JINTHEITHOTO pa3Mepa aHTeHHBI B 3aBUCH-
MOCTHU OT JAJIbHOCTHU JeMCTBUS TSI TUAPO-
JIOKATopa CEKTOPHOTO 0030pa € YUCIOM
pa3pelaeMbIx 3ieMeHTOB Topsiaka 100 [2].

CriemyeT OTMETUTD, UTO C YBeIMICHUEM
NMaTbHOCTU NEWCTBUSI TUAPOJIOKATOpA, C
ONTHOU CTOPOHBI, YBETUIMBAIOTCST pa3Me-
pbI aHTEHHBI ¥ TUIPOJIOKATOPA B IIEJIOM, a
C IPYTOif — yXyaIaeTcs JMHeHOe pa3pe-
LIeHNe C yBeJIMYeHUeM TUCTaHINH. Tax,
naxe mpu yrioBoMm paszpetmrenuu 0,5° Ha
nuctaniuu 100 M TUHETHOE pa3pelieHne
COCTaBWT MOpsiiKa 1 M, ITO HETIpUEMIIEMO

TPY TIOVCKE W PacTiO3HABAHUU Majioradba-
puUTHBIX 00BeKTOB. [loBBINIIEHNE TUHET-
HOTO pa3pelieHus B 3TOM CIIydae BO3MOX-
HO TpU MPUOIMKEHUN TUAPOTOKATOPA K
TMOABOTHOMY OOBEKTY C MTOMOIIBIO TesIe-
YIIPaBIISIEMbIX MM aBTOHOMHBIX TIOABO/I-
HBIX armmapaToB.

B 3aBucumocTu ot pemraemoil 3amaum
OCBEIIEHUST TTOIBOTHONM OOCTAHOBKU TSI
YCTAaHOBKY Ha ITOIBOHBIE AMapaThl MOTYT
OBITH BOCTPEOOBAHBI BCE M3BECTHBIE TUTTHI
TUIPOJIOKATOPOB: MHOTOJTYYEBbIE 9XOTOTHI
(MJID) — mnst KapTpoBaHUS THA, TIOMCKA
00BEKTOB Ha THE U B BOJHOI TOJIIIIE, TU-
posokatopbl 60koBoro o63opa (I'BO) —
JUTSI TIONCKa OOBEKTOB HA JTHE B IMPOKON
mosioce 0030pa, a Mpu UCTIONB30BAHUU UH-
tepdepomerpuueckoro 'bO (MT'BO) — n
JUTSI TTOIIATHOM ChEMKHM pefibeda THa, TUIT-
poJsiokatopsl cekTopHoro o63opa (I'CO) —
JUTsT 0OecrieueHsT HaBUTAIIMOHHOW 0e3-
OMACHOCTH ¥ TOMCKa 00BEKTOB TIO KypCy
JBUXKEHUSI TIOABOAHOTO amnmapara. Ocoboi
Pa3HOBUIHOCTHIO TUAPOJIOKATOPOB CEKTOP-
Horo o63opa sBisitorcst 2D- u 3D-3ByKo-
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AuTeHHa M3

‘AHreHHa 0

Autenxa FCO

Puc. 1. 06wwmit BUA MHOTOYHKLMOHANBHOW
rMAPOaKYCTUYECKO CUCTEMbI

BU30pbI, OTIMYAIONINECS TOBBIIIEHHON
pasperarmiieil CmocoOHOCTHIO TI0 YTITy (He
xyxke 1°) u mo qucranmu (ropsiaka 1 cm).
DTU 3ByKOBU30PBI MOTYT UCITOJIb30BATHCS
UTS TIOVICKA, 00CIeIOBAaHUST U PACTIO3HABA-
HSI TIOAIBOTHBIX OOBEKTOB IO MX aKyCTHUe-
CKOMY M300pakeHUIO.

OAO «AKyCTUUECKUiIT MTHCTUTYT WM. aKaJl.
H.H. AanpeeBa» (AKMH) nmeer omnpene-
JIEHHBIN OTIBIT Pa3pabOTKY BCEX Mepeyuc-
JIEHHBIX TUTIOB TUAPOJIOKATOPOB. B cBOEM
knacce ruaposiokatopsl AKMH coorBer-
CTBYIOT MUPOBOMY ypoBHI0. OmHaKo Bce
STU THUIPOJIOKATOPBI, 3a WCKIIOYCHUEM
TIOPTAaTUBHOTO BOOJIA3HOTO 3BYKOBU30pAa,
VMEIOT 3HAYUTeIbHbIE BECOTa0apUTHEIE Xa-
PaKTePUCTUKN U PACCIMTAHBI HA KOHCOJTb-
HOE KperuieHre K 00OpTy cyaHa JIMbo Ha OyK-
CHPOBKY C TTOMOIIBIO Kabens-Tpoca. st
6onee nErkux teneynpanpisieMbix (TITA) u
ABTOHOMHBIX HEOOUTAEMBIX TTOIBOTHBIX aTl-
napatoB (AHITA) Heobxommma pa3paboTKa
HOBBIX TUIIPOAKYCTUUECKIX CPEICTB OCHOB-
Heix Tumnos: MJ19, 'O, UT'BO u I'CO.

BocTpe6oBaHHOCTH B pa3sTUIHBIX THI-
pOJIOKATOPAax ISl TIOBOAHBIX amapaToB
YUUTBIBAETCSI TIpU pa3paboTKe MHOTO-
(DyHKIIMOHANBHOW TUIPOAKYCTUUECKOM
cuctembl (M®I'C), mpemHaszHauyaemoit
UTSI TTOTLATHOM ChEMKY THA U obecTieye-
HUST HABUTAIIMOHHON 0e30TMacHOCTH TiTa-
BaHus. O6mmii Bugx M®I'C ¢ pacrionoxe-
HUEM aHTEeHH M CeKTOPOB 0030pa Ipe-
cTaBJieH Ha puc. 1.

B cocTaB 37011 crcTeMBI BXOIST MHOTO-
JIy9eBOI 9XOJIOT, TUAPOIOKATOP GOKOBOTO
0030pa, nHTeppepomerpuieckuii 'O u
BIEPENCMOTPSIINI TUIPOJIOKATOP CEeK-
TopHOTO 0030pa. Bece 3T ruaporokaTopst
pa3MenialoTcs Ha OMHOM HOCHUTENE, KOTO-
pBIIl MOXeT JTUOO KECTKO KPEeTUThCST K
0opTy cyaHa, JIM00 OyKCUpOBaThCs 3a Ka-
Oesib-Tpoc. st obecriedeHrst BO3MOXHO-
CTH WCIIOJIb30BAHUST OTIEIBHBIX THIPOTIO-
KaTopoB, BXoAsAmux B coctaB M®PI'C, Ha
TEJICYTIPABISIeMbIX UM AaBTOHOMHBIX IO/~
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Tabnuya 2

OcHoBHble TexHu4Yeckune xapakrepuctuku rco

LUnpuHa cektopa 0630pa, °:

® B rOPU30HTaNbHOM NIOCKOCTH 60

® B BEPTUKaNbHOW NIOCKOCTH 30
[lanbHOCTb AeiCTBUA, M 500
VrnoBoe paspelleHue, ° 6
Pa3peweHune no guctaHumm, cm 10
laGapuTbl, MM 190x190x180
Bec B Bo3ayxe/Boge, Krc 5/2
Pabouas ry6uHa, M 300

YcnoBHble 0603HaYeHUA:

1 - uHdopmauus ot CO, hopmar UDP, 30 MbuT/c;
2 — uHcdopmaums ot MN3, popmar UDP, 200 MéuT/c;
3 — undopmauyus ot 60, dopmar UDP, 15 M6uT/c.

Puc. 2. Cxema uHchopMaLmMoHHbIX NoTokoB B MOTC

BOMHBIX ammaparax MpeAnpUHUMAIOTCS

CJIeYIOIINE MEPDI:

© MUHUMU3UPYIOTCS BeCOrabapuTHEIE Xa-
pPaKTEepPUCTUKU;

@ TperycMaTpUBaeTCss BOZMOXHOCTD Me-
XaHIYECKOTO OTCOSTUHEHUST OTACTBbHBIX
TUIPOJIOKATOPOB;

©® YHUGDWIMPYIOTCST DIEKTPUISCKUN U
MPOrpaMMHBII MHTEPGhEUCHI.

Cxema MH(POPMAITMOHHBIX TTOTOKOB B

M®TI'C npencrasieHa Ha puc. 2.
Kaxmprit w3 TUapOTOKaTOpPOB Tpen-

ycMatpuBaeT oOMeH WHbOpMalueil 1o

cranmapty Ethernet. /17151 obecrieueHMsT 06-

MeHa MHdOpMaIreit ¢ KaXIbIM U3 TUAPO-

JIOKATOPOB TT0 OMHOMY Ka0eJTio UCTIONb3Y-

€TCsT CTAaHIAPTHBIN KOMMYTATOP JIOKATBHOM

BeranciurenbHoli cetu (JIBC). IMpu Takoit

opraHu3any THHOPMAITMOHHBIX TOTOKOB

KaXIbI M3 TUAPOJIOKATOPOB MOXET HC-

TI0JIb30BATHCST HE3ABUCUMO OT IPYTUX.
Janee TpUBOANTCS KpaTKasi XapaKTepu-

CTHKA OTAENbHBIX THIPOJIOKATOPOB, BXO-

nsux B coctaB MOT'C.

I'mpponokarop ceKTopHOro
0630pa

I'CO npenHa3HauaeTcs st obecrieue-
HWST HABUTAIIMOHHON 06e301acHOCTH OyK-
cupyemoro Tena. Kopryc runponokaropa
BBITIOJTHEH B BUJIE TIOJTycephbl AMaMETPOM
190 mm. [t pa3mertieHrst aHTeHHBI 9acTh
roxycdepsl BRIOpaHa IO LVJIMHIPUYIE-
CKYIO ITOBEPXHOCTH pagrycoM 100 Mmm. AH-
TEHHA COCTOUT U3 TPEX PSIIOB Mbe303Je-
MeHTOB ([13), paboTarommx B 00paTUMOM
pexkume. Kaxnprit psn cogepxur 20 19,
pa3MelaeMblX Ha [Iyre TPOTSIKEH-
Hocteio 106°. Kopnyc I'CO 3akperuisieTcst
B HOCOBOI yacTu GyKCMPYyeMOTO Tela Tak,
4yTOOBI aHTEHHA ObLIa OOpallieHa B CTOPOHY
ero nBukeHus, a ayru ¢ [1D pacmonara-
JICh B TOPU30HTAIBHON TJIOCKOCTH.

Briok anekTpoHNKY pa3MeniaeTcss BHyT-
pu nonychepudeckoro xkopryca 'BO u
YaCTMYHO BBICTYTIaeT 3a e€ mpeaessl. Js
obecrieueHsT TepPMETUIHOCTH OJIOK 2JIeK-
TPOHUKHU 3aKPBIBAETCS KPBIIIIKO#, BBITION-
HEHHOIi B BUJIe IVJIMHIPUIECKOTO KOJITa-
Ka. BbicoTa kojmnaka cocrasisier 60 MM.
Ha 3agneit kpbItke KoJmmaka pa3Meniaer-
cs TepMopa3béM Ha 8 KOHTaKTOB. K rep-
MOpa3bEMY TOAKITIOUAeTCsT Kabeb, comep-
>karuii 4 BUTHIe Tapbl. JIBe mapbl MCTIONb-
3YIOTCSI TS CBSI3U C BHEIITHUM TTOTpeOuTe-
neMm mo cranmapty Fast Ethernet, a nBe
NpyTue — JUTs TIOAaYy MUTAHUSI OT BHEII-
HETro UCTOYHUKA TOKa.

ITo Ethernet-cBs131 MOABOIHBIN MOIYJTH
repenaét BEIOOPKY CUTHAJIOB CO BCEX dJIe-
MEHTOB ITPUEMHOIT aHTeHHBI. O poBKa
BXOJIHBIX CUTHAJIOB, a TAKXKe UX [ poBast
dunbTpanus, nenuManus u popmMupona-
HUE TIepeIaBaeMbIX ITAaKETOB IIPOU3BOJISIT-
csI TIOJ, YIIpaBJIEHNEM TTPOTrpaMMUPyeMOit
JIOTUYECKOW  MHTErpajibHOMN CXEMBI
(MU C), Bxomstieii B cocTaB O10Ka ek~
TpoHuku. Kpome Toro, I[NJINC dhopmupy-
€T M3JTydaeMble CUTHAJIbI, CUTHAJT yIIpaB-
JIeHUsT KO3(hOUIMEHTOM YCUTIEHUSI, OCY-
LIECTBIISIET TPUEM CUTHAJIOB YIIPABIEHUS,
repenaBaeMbIX oIb30BaTenem o Ether-
net-cBA3U. DTU CUTHAITBI YTIPaBICHNUS T103-
BOJISIIOT BapbMpOBATh MMapaMeTphl U3ITY-
YaeMOTo CUTHANA (ITUTETbHOCTD, TIEPUOL
TTOCBIIKH, TIOJIOCY YacTOT U (popMy), IUTH-
TEJIbHOCTD BEIOOPKH, CEKTOPA OOTyIeHUSI.

OCHOBHbBIE TEXHUYECKIE XapaKTePUCTH-
ku I'CO mpencraBieHbI B TaoOI. 2.

MHoronyuegBoii 3xonor

MJID BhITIOTHEH B hopMe LIWIMHIpA
nuametpoM 120 MM 1 BeicOoTOM 170 MM.
Wznyyaromiast anTeHHa miauHOK 120 MM
BMOHTUPOBaHa BIOJb 00pa3yrollei -
JIMHApUYecKoro kopmyca. [IpuémHas aH-
TeHHa uMeeT hopMy YT U pacriojiaraeT-
cs1 Ha OOKOBOI MOBEPXHOCTH OJHOM U3
KpBbIIIeK Kopityca. st COBMEIEeHHUsI T0-
BEPXHOCTU 3TON AaHTEHHBI C MOBEPX-
HOCTbIO 00TeKaTesist GYKCUPYeMOro Teja
pamMyc Oyrd aHTEHHBI TPUPABHUBACTCS
pamuycy OYKCHUPYeMOro Teja, paBHOM
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Tabauya 3
OCHOBHble TexHUYeckue xapakrepuctuku MJ13

Pa6ouas yactora, Kl 750
[lanbHocTb fencTeus, M 50
LinpuHa cekTopa 0630pa, ° 60
YrnoBoe paspeluenue, ° 1
PaspeleHue no guCTaHLuum, cm 1
[abapuTbl, MM @120x170
Bec B Bo3ayxe/BoAg, Krc 5/2
Pa6oyas rmy6uHa, m 300
Tabnuya 4
OcHoBHble TexHUYeckue xapakrepuctuku b0
Pa6ouas yactora, Kl 135
[JlanbHocTb AeiicTBUS Ha 0fuH 6OpT, M 500
LLlnpuHa cektopa 0630pa, ° 60
YrnoBoe pa3peleHue, ° 0,6
PaspeleHue no gUCTaHLmum, cm 5
[nnHa aHTEeHHbI, MM 930
Ta6apuTbl 6710Ka INEKTPOHNKY, MM 296x270
Bec B Bo3pyxe/BOAe, Krc 2/1
Tabnuya 5

OCHOBHbIE TeXHUYECKUE XapaKTEPUCTUKU
2D-3ByKoBM30pa pa3pabotkn OTYM «AKUH»

Pa6ouas yacTora, Kl 450
[anbHocTb fencTBus, M 100
LUnpuHa cektopa 0630pa, ° 45
YrnoBoe paspelueHue, ° 1
Pa3pelweHue no gucraHuum, cm 2,5
Tabnuya 6

OCHOBHbIe TeXHUYECKUE XapaKTePUCTUKU
3D-3ByKoBM30pa pas3pabotkn ®rYM «AKUH»

Pab6ouas yacroTa, Kl 1000
[lanbHoCTb fencTBUsA, M 20
LLlnpuHa cektopa 0630pa, ° 30x30
YrnoBoe paspeluexue, ° 1x1
Pa3pelweHune no gucraHuum, cm 1
[abapuTbl, MM @100x200
WNHTepdeiic Ethernet

95 MM. B yrioBom u3MepeHun iHa pu-
€MHOI1 aHTeHHBI COCTaBJIsIeT 74°.

Biok anektponuku MJID BeITIOTHSET Te
ke (QyHKIUM, 9TO M OJIOK DJEKTPOHUKU
I'CO: popmupoBaHue U3TydyaeMbIX CUTHA-
JIOB, yCWJIEHWE CUTHAJIOB C 3JIEMEHTOB
MPUEMHON aHTEHHBI C PEryIUPYEeMbIM IO
BpeMeHN KO3(DOUIIMEHTOM YCUIECHUS,
onpOBKY ITUX CUTHATOB, TU(PPOBYIO
bwrbTpanuio, TEMMMALINIO U TTEPECHUTKY
TToJIb30BaTeo 1o cTaHaapTy Gigabit Ether-
net. s noakmoyenus MJID k Ethernet-
JIMTHUY B OCHOBAaHUH €T0 IUINHIPUIECKO-
r'0 KOpITyca MOHTHPYETCSI TepMOPa3hEM Ha
8 xontakToB. [logaya nmutanus B MJID
MPOU3BOAUTCS TI0 CHUTHAJIBHBIM TIapam
MPOBOJIOB C UCITOJIb30BAHUEM TEXHOJIOTHH
Power over Ethernet (PoE). B cocTas 6710-

Ka 3JIEKTPOHUKU JTOTIOJHUTEIbHO BKIIIO-
YeHbl NATUYMKU KpeHa, auddepeHTa u
3JIEKTPOHHBIN KOMIIAC.

OCHOBHbBIE TEXHUUECKHE XapaKTePUCTH-
k1 MJID mipuBeneHbI B TaoI. 3.

Mmpponokarop 6okoBoro
0630pa

I'bO BKIIOYAeT B CBOM cocTaB OJIOK
SNIEKTPOHUKU, KOHCTPYKTUBHO BHITIOJN-
HEHHBII B BUIE IUIWHIPA IUAMETPOM
96 MM 1 BbICOTO# 270 MM, U ABE JIMHEN-
Hble aHTEHHBI, OJTHA U3 KOTOPHIX KPETIUT-
¢ K JIeBOMY 60pTy OyKCHUpyeMoro Tena, a
BTOpasi — K npasomy. [logkmoueHue aH-
TEHH K OJIOKY 2JIEKTPOHUKU TTPOU3BOIUT-
Cs1 C TIOMOIIIbIO TMOKUX Kabesei U repMo-
pa3bLEMOB.

OCHOBHBIE TEXHUYECKIE XapaKTePUCTH-
ku I'BO mipuBeneHbI B TaoII. 4.

Untepdepomerpuueckun
rupgponokarop 60koBoro
0630pa

NI'bO dopmupyeTcst Ha OCHOBE OITHOI
u3 cekumit anteHHsl ['BO 1 BTOpPOIt TN~
HEWHOW aHTEHHBI, MapaJICIbHOW aHTEH-
He 'BO u pasHecEHHOI ¢ Heil B BepTH-
KaJIbHOU TJIOCKOCTU TPUOIU3UTETHHO Ha
10 cm. [InuHA BTOpPOM aHTEHHBI paBHA
IJIHE OMHOM ceKuuu aHTeHHBI [BO —
430 mM. PacuérHast maabHOCTh IEMCTBUS
UT'BO cocrasnsier 300 M, TOUHOCTH BOC-
npousBeneHus penbeda nHa — 0,5 M.

3BYKOBM30D T10 CYIIECTBY SIBJISIETCS THJI-
POJIOKATOPOM C BBICOKUM ITPOCTPAHCTBEH-
HBIM paspeliieHreM (He MeHee 1° 1Mo yriy
U HECKOJTbKO CAHTUMETPOB IO TUCTaH-
11N, TIO3BOJISTIOIIIM BBIIETUTH HE TOJTBKO
OTMETKY B HaIlpaBJIeHUM O0BEKTa, HO U
ero ¢popmy. Crenyioriee OTIMIMe KacaeT-
cs1 TpeboBaHUs (POPMUPOBATH aKyCTHYIE-
CcKOe M300paxkeHne B peXXnMe peaTbHOTO
BpemeHU. [1o 310l mpuurHe K 3ByKOBU30-
paM He cJiefyeT MPUIUCISATh YIIOMUHAB-
1Iecs paHee TMIPOJIOKATOPBI GOKOBOTO
0030pa ¥ MHOTOJTy4eBBIE IXOJOTHI — ITU
YCTPOUCTBA XOTS ¥ MOTYT OBITh UCTIONTB30-
BaHBI IS TOCTPOEHUST aKyCTHUECKOTO
n300paXxeHust MMOABOJHBIX OOBEKTOB, HO
JIAIIB TIPU YCIIOBUY MEXaHUYECKOTO Tepe-
MEIlleHWs aHTeHHBI U (HOPMUPOBAHUS
aKyCTUYECKOTO M300pakeHUsI 10 MHOTUM
MTOCBITKAM TUIPOJIOKAIIMOHHOTO CUTHAIA.

Ilo pa3zmepHOCTH CKaHMPYEeMOTO TPO-
CTPAHCTBA 3BYKOBU30PbI MOTYT OBITH IBYX-
iy TpéxmMepHbIMU. OCHOBHBIE XapaKTepu-
ctuku 2D- 1 3D-3ByKOBU30pOB, pa3pabo-
tanHbIX AKWH 3a nocienxee Bpemsi, npea-
CTaBJIEHBI B TabJI. 5 1 6 COOTBETCTBEHHO.

JleTanbHbIt 0030p COBPEMEHHOTO CO-
CTOSTHUS 3BYKOBU30POB KaK THAPOAKYCTH-
YECKUX CPENICTB TIOABOIHOTO HAOTIONCHNS
MOXHO HaiiTu B |3]. Tam nmpuBomsTCs mpu-
Mepbl BOCTIPOM3BEIEHUSI aKyCTUIECKOTO
n300paKeHUs Pa3IMIHBIX OOBEKTOB C TIO-
MOIIIbIO U3TOTOBIEHHBIX B AKYCTUYECKOM
WHCTUTYTE SKCIIEPUMEHTAIbHBIX 00pa3-
moB 2D- u 3D-3ByKOBM30pOB, IAIOTCS
OIIEHKHU ONTUMATbHBIX paOOYMX YaCTOT B
3aBUCUMOCTUA OT TpeOyeMoil MaabHOCTU
NEUCTBUSI, aHAIM3UPYIOTCS TEeHIEHIUU
JNATbHEUIIET0 Pa3BUTHUSI 3BYKOBU30POB.
Tam xe ormucaHbl anmapaTHbIe PEIIeHUs
JUTSI 3BYKOBU30POB U 9KCITEPUMEHTATEHO-
IO CTeH/IA, B KOTOPBIX UCTIOTB3YIOTCS BbI-
COKOHANEXHbIE COBPEMEHHBIE YCTPOU-
CTBa, B YaCTHOCTH, OTJIAMOYHBIA MUHU-
monynb Ha 6a3e [TJIMC Xilinx, mpoMbIIi-
JIEHHBI! KOMITBIOTEP U OJIOK 3JIEKTPOHUKU
Advantech, HoyTOyK Panasonic.

B kauecTBe HagBOTHOTO MOMYJIsT 0Opa-
OOTKM M BU3yaJTU3alluM BO BCEX Tepedrc-
JIEHHBIX pa3paboTKax TPAAWIIMOHHO WC-
MOJIb3YeTCs 3allMIIEHHBIN HOYTOYK Pana-
sonic CF-52. DTOT HOYTOYK XOpOIIIO 3ape-
KOMEHIOBAJ ce0s1 TIpu paboTe C MepBhIM
3D-3BykoBuzopom (puc. 3) [3]. 3a 3 roma
SKCIUTyaTalliy B HATYPHBIX YCIOBUSIX, TIO-
poii BecbMa HEOIATOMIPUSATHBIX, HE OBLIO
HU eIMHOTO OTKa3a. BcTpoeHHbI nHTEP-
deiic Gigabit Ethernet o6ecrieunBaeTt B pe-
aTbHOM MaciTabe BpeMeHU MPUEM MaH-
HBIX KaK CO 3ByKOBHU30pa, Tak 1 ¢ MDI'C,
a BBIYMCIHUTENbHBIE Pecypchl HOYTOyKa
TTO3BOJISIIOT TIPOU3BOAUTH HEOOXOIUMYIO
00pabOoTKy BXOJHBIX JAHHBIX B TEMIIE UX
moctyrieHusi. HecoMHeHHBIM TOCTOMH-
cTBOM HOyTOYKa Panasonic CF-52 saBisiet-
CsI TAaKKe €T0 MaJloe SHepronoTpedieHue,
TTO3BOJISTIONIIEE TIPY UCTIOTB30BAHMY IIITAT-
HOT0 aKKyMYJIsSITopa 00ecTieIuBaTh HeTIpe-
pBIBHYIO paboTy B TeueHUe 7 4acoB, TO
€CTb MPaKTUIECKU BeCh PAOOUNIL TEHb.

B nacrosiiiee Bpemsi B AKyCTUYECKOM
WHCTUTYTE pa3pabaThIBaeTCs YCOBEPIIIEH-
CcTBOBaHHAas1 Moniesb 3D-3ByKoBU30pa, OT-
JITYATOIIErocst 6oiee IMPOKUM CEKTOPOM

Puc. 3. MoasopaHbIi
moaynb 3D-3ByKOBM30pa, paspaboTaHHoro
B ®ryn «AKUH»
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0030pa (45°) 1 6oJiee BEICOKOIT pa3peliai-
meit crmocobHocthio (0,7°). Kpome Toro,
IUIST CYIIECTBEHHOTO TIOBBIIIEHUS TIPO-
M3BOIUTETHLHOCTH MTOMCKA B HEM pean30-
BaH PEXWUM ABYMEPHOTO CKAaHMPOBAaHUS,
TTO3BOJISTIONINI 32 OTHY TTOCHUIKY 30HIU-
PYIOIIIETO CUTHAA <«IIPOCMOTPETh» BECh
NIBYMEPHBII ceKTop HabmoneHus. Pexxum
3D-ckaHUpOBaHUS B 3TOM CITy4ae BKITIO-
YyaeTcsl TPy 0OHAPYKEHUU KaKOTo-JTH00
00BeKTa TSI eT0 OKOHYATETbHOTO Pacto-
3HaBaHUS.

MuHUMM3a1IMs BeCOrabapuTHBIX XapaK-
TEPUCTUK 1 UCTIONH30BaHNE CTAHIAPTHOTO
untepdeiica Ethernet mo3BoJISIOT MpaKkTy -
4yecKu 6e3 JopaboTKM pa3MelaTh pa3pa-

Advantech u MIPOCODT:
MCTOKM M NEepPCneKTuBbl
COTPyAHMNYECTBO
COTpYIHUYECTBO  MEXIY
TTPOCO®T u Advantech, oTMeuaroliieit cBoi

KOMITaHUAMMU

30-yeTHUI 100MIIei, ObIT0 HauaTo B 1992 romy.
BosBpartasich K ero nctokam, MOXXHO BCIIOM-
HUTb, YTO MMPUYMHBI HAYaJa TAKOTO COTPYIHU-
4YecTBa, Ha MEPBBIN B3MJIS, BRITJISIISAT CIydaii-
HbeiMU. PykoBoautens komnanuu [TIPOCODT
C.A. COpoKUH TOJNYIMJT KATaJIOT aMepuKaH-
ckoit BeicTaBK Comdex ¥ TIOCIal HeCKOIBKUM
[PC-koMmaHusIM U3 3TOTO KaTaiora mpeioxe-
HUe o cotpynHuuecTBe. Advantech Oblia dhup-
MOM, KOTOpasi OTBETWJIa Haubosee OBICTPO U
TIO3UTUBHO, TIEPBBIIA 3aKa3 ObUT BBITIOIHEH TOY-
HO U B CPOK. A TIOCJIe CPaBHEHMSI KaUueCTBa I11ac-
cu Advantech u psina Apyrux Mpou3BOAUTENEH,
BKJTIO4ast u3BecTHbIe OpeHabl u3 CLLIA, BEIOOD
OKOHYATETbHO CKIIOHWJICS B CTOPOHY TallBaHb-
CKHX KOJIJIET.

CeronHst Advantech — BCeMUPHO U3BECTHBIN
OpeH 1, TTpeIaraoInil IMUPOKUI CIIEKTP 000-
PYIOBaHMSI U YCIIYT HA MEKITYHAPOTHOM PhIHKE
TIPOMBIIIITIEHHON aBTOMATU3alUU U BCTPAauBae-
MbIX cucteM. Cpenu MpeuMyIIecTB padoThl ¢
Advantech MOXHO BBIIETUTH OTIEPATHBHYIO TEX-
HUYECKYIO TMOANEPXKKY, MpodeccruoHaIbHOe
yIIpaBlieHNe XU3HEHHBIM [IMKJIOM TTPOIYKITUH,
BKJTIOYAst JOJITOCPOUYHYIO JIOCTYITHOCTD pelle-
HUI IUTS1 OTBETCTBEHHBIX PUMEHEHMI, CTICTI-
AJTbHBIE TTPEITIOXKEHUS TSI BEPTUKATBbHBIX PBIH-
KOB, HAIIpUMep, [UIsl SHEPTeTUKU MU TPaHC-
TOpTa, KOTOPBIE SBISIOTCS] BAXXHBIMY OTPACIIsI-
MM pOCcUiicKoit akoHOMUKH. Kpome Toro, He-
00XOIMMO OTMETHUTDH BBICOKHUI MpodheccuoHa-
JIU3M MEeHeKepoB 1Mo mpoaykuun Advantech,
WX CTIOCOOHOCTD MPEIBOCXUIIATH AKTyaTbHBIE
TIOTPEOHOCTH 3aKa3UMKOB, a TAKKE OTKPBITOCTD
wist OEM-TIpOeKTOB U MHHOBALIMOHHBIN Map-
KETUHTOBBIH MOIXOI.

He MoxeT He TopaxXaTh TOT 3HAUYUTETbHBII
mporpecc, KoTopsiiit Advantech neMoHcTpupyer

OaTbiBaeMble TuaposiokaTopsl Ha TIIA.
[Nepenava maHHBIX Ha HAMBOTHBIN MOLYTTh
OyZIeT MPOU3BOMUTHCS TI0 CTAHAAPTHOMY
uHTepdeticy Ethernet. [Tpu aTom Ha muc-
taHIusx 10 100 M MOXXHO MCTIONB30BaTh
MeHBII Kabeb, a Ha GOJMBIIUX — OITO-
3JIEKTPAYECKUMN.

Jist  pa3MerieHusi pa3padaThIBaeMBbIX
TUIPOJIOKATOPOB Ha aBTOHOMHBIX TIOIBOJI-
HBIX allfapaTax oTpedyeTcs U3rOTOBJIEHNE
TTOTIOTHUTEIEHOTO MOJIYJISI, TIO3BOJISIIOIIIE-
IO 3alKCHIBATH CUTHAJIBI C DJIEMEHTOB aH-
TEHHBI B SHEPTOHE3aBUCUMYIO TTaMsITh. Kc-
rosnb3oBaHue craHaapta Ethernet mst cBsi-
31 TUIPOJIOKATOPA C OTUM IOTIOJTHUTEb-
HBIM MOJYJIEM TIO3BOJIUT CAETATh ero YHU-

Ha TIPOTSIKEHUW MHOTHX JIET, B CTPEMJICHUU
peann3oBaTh MaKCUMyM BO3HHMKAIOUIUX OU3-
HeC-BO3MOXHOCTE, BEIXOIUTH HA HOBBIE BEP-
TUKAJIbHBIE PHIHKY, OTIEPAaTUBHO PearnpoBaTh
Ha pacTylIre TpeOOBaHMSI 3aKa3YMKOB U BOTLIO-
ATk UX B ITPpeyIaraeMbIX perieHusix. Advantech
HUKOT/IAa He TIPEKPAIIlaeT CBOETO Pa3BUTHSI, Ia-
K€ BO BpPeMsI MUPOBOTO 9KOHOMHMYECKOTO KPH-
3Uca KOMIIaHUsI TIPUIEPKUBATACh aKTUBHOM
CTpaTeruu B IJTaHe MaPKETHHTA U TIPOJaK.

3a 6osiee yeM 20 JjieT Ha peiHKe Poccum u
CHI 6penn Advantech mproOpén MMpoKy o 13-
BECTHOCTb CpPEAM CIIELUATUCTOB, IpepIaras
KOHKYPEHTOCIIOCOOHBIE DELIeHUsT ISl TPO-
€KTOB JTI000i1 citokHOCTU. CeroqHsT OH He Tpe-
OyeT TIpeACTaBICHUS W TPU3HAH OOJBIINH-
CTBOM 3aKa34YMKOB KaK OTMH U3 TUIUPYIOIINX B
OTpaciy, aCCOLUUPYSICH C HATEKHOCTHIO U BbI-
COKOI1 TeXHUUYECKOI KoMTieTeHIIneit. B onpene-
JIEHHOU CTETIeHW 3TO SIBJSIETCS] Pe3yTbTaTOM
yewnii komnanuu [TIPOCO®DT, kotopas exe-
rogaHo opraHusyer 10 10-15 coowitnii ¢ Advan-
tech, B unciie KOTOPBIX COBMECTHOE y4acTue B
BBICTABKAaX, B CIIEIUATM3MPOBAHHBIX TEXHUIE-
CKUX cemuHapax «/Hu pemieHuit Advantech» u
«Iuu pemenuit [IPOCODT», B muiepckux
koHpepeHuusx [TPOCODT u apyrux mMepo-
TIPUSITUSIX, KOTOPBIE 00ECTIeYNBAIOT KIIUEHTOB U
MapTHEPOB MHGMOPMAINEil 0 HOBBIX MTPOIYKTaX
1 BO3MOXHOCTSIX paboThl ¢ Advantech. Ha mipo-
TSOKEHUM MHOTHX JieT Advantech BwicTymaet
MPEeMHUATIBHBIM CITOHCOPOM Ha €XEeTOIHBIX M-
nepckux KoHbepeHuusax [TPOCODT. Unxe-
Hepbl 1 MeHeKepsl 1o Tipoaaxkam [TIPOCODT
MOCTOSTHHO TIPUHUMAIOT y4YacThe B CIIELU-
ITBHBIX TPEHUHTaX U MAPTHEPCKUX KOH(DEpeH-
uusix, opranusyeMbix Advantech na TaiiBane,
TIOBBIIIIAsT CBOTO MPO(ECCUOHATBHYIO KB (DU~
KaIuIo, IEPEHUMAsT OTTBIT 3apYOEeKHBIX KOJUIET.
DTU COBMECTHBIE MEPOTIPUSTHUS TAKXKE UTPAIOT
BaXKHYIO POJIb B (HOPMUPOBAHUHN APYKECKUX HE-
(opMaNbHBIX OTHOMICHU MEXIY CTeIalIn-
cTaMu 00eVX KOMIIAHUM, KOTOPBIe IMOJIOXU-

BEPCATBHBIM U TIPUMEHSITH C JIIOOBIM U3/e-
JIMeM, UMEIOIINM 3TOT uHTepdeiic. @
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BcTpeya aunepoB 1 napTHEPOB KOMNAHUM
NPOCO®T. BpyyeHue namATHOro Nnopapka
NNaTUHOBOMY CNOHCOPY MEPONPUATUA —
komnanuu Advantech

TEJIbHO CKa3bIBAIOTCSI B JAJbHEHMIIIEM Ha CO-
BMECTHOM JesiTeIbHOCTH. JIJIst CIIenaniucToB
BaxkHa MHGOpMannoHHas online-moanepxka,
KOTOPYIO TPEIOCTaBISIeT BHYTPEHHUN MapT-
HEpckuit pecypc Advantech, momorast OKasbi-
BaTh CBOEBPEMEHHYIO ITOMOIIb 3aKa3unKaM B
Moa00pe ONTUMAIBHBIX PEINCHUN ST KOH-
KpPETHBIX MPOEKTOB. B miaHax takxke 3Ha4YM-
TeJIbHOE PaCIIMPEeHKe COTPYAHUIecTBa ¢ Ad-
vantech B UnTepHeT-chepe, B TOM 4rcIie o 3a-
mycky online-marasuHa Advantech B PyHere.

OT/1e/TbHOTO YIIOMUHAHUS 3aCITyKUBACT YHU-
KaJlbHasT KOPIIOpaTUBHast Ky1bTypa Advantech,
OoTpaxaiolasi BHYTPEHHUU KOPIOPATUBHBII
NyX, KOTOPbIii, 0€3 COMHEHUSI, CIOXMUICS BO
MHOTOM 0JIarofapsi OCHOBATEI0 KOMITAHUU
r-uy K.C. Liu. Komnanum Advantech wun
TTPOCO®DT cTpemsTcs K gabHeHIIeMy pa3Bu-
THUIO MAPTHEPCKUX OTHOIIEHUH, YCIICITHOM pea-
JIU3AIMKA COBMECTHBIX MIPOEKTOB, YKPETUICHUIO
KaHAaJIOB MPOJaX, PACIINPEHUIO HATIPABICHUI
corpynHuuectBa. HoBast mpomykimst Advantech
ITOMOXET OXBaTUTh MEPCIEKTUBHBIC BEPTH-
KaJIbHbIE PBIHKH.

Komnanusa [TPOCO®DT nozapasnser Advan-
tech ¢ 30-meTHUM [00MIIEEM, JKETAET HOBBIX 10-
CTIXKEHUIT 1 TOOE/T M BhIPAXAET HANEXKTY Ha Oy~
Nylllee B3aUMOBBITOHOE COTPYIHUYECTBO B
TeYeHUEe KaK MUHUMYM clieayromux 30 JeT.
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