Pacmupelme AHHAMHYECKOro amamna3oHa

Cmanu ece nooxooums u cmompems: b10xa oOeilicmeu-
menvHo 6bina Ha 6ce HO2U NOOKOBAHA HA HACMOAWUe NOOKOBbI,
a neswia 00N0X*CUL, YMO U IMO ewé He 8ce YOUBUMENbHOE.

— Ecnu 6b1, — 2080pum, — 6bl1 AyHuie MEeIKOCKON, KOmMopbll 6
nAms MUNIUOHOE YEEIUYUBAem, maK 8bl U3BOAUNU Obl, — 2060-
pum, — ysuoams, YmMo HA KAdxtCOOU NOOKOBUHKE Macmeposo
UMSL BbICIMABNIEHO. KAKOU PYCCKUU Macmep my noOKO6KY OeNai.
— U meoé ums mym ecmv? — cnpocun 20cyoapb.
— Huxkak nem, — omeeuaem neeua, — mMoe20 00OHO020 U HEm.
— Ilouemy ance?
— A nomomy, — 206opum, — umo 1 Menvie 3mux nOOKOBOK pa-
boman: s 26030UKU BbIKOBLIBAN, KOMOPLIMU NOOKOEKU 3a0u-
Mmbl, — Mam yoce HUKAKOU METKOCKON 635mMb He MOJCem.
T'ocyoaps cnpocuna:
— I'0e dice 6aut MeKOCKON, ¢ KOMOPbIM bl MO2AU NPOU3EECMU
3mo youeneHue? '
A neswa omeemun:
— Mol 1100u 6ednvie u no bedoHocmu ceoell MENKOCKONA He ume-
eM, a y Hac max 2na3 npucmpenseull.

(H.C. Jleckos. Jlegwa.)

Y pagnocnenuaNMCTOB CYIIECTBYET HEJIMHEHHas LIKaja
U3MEPEHHUIA, B KOTOPOi1 BEJIMUMHBI BHIPAXKAIOTCA B Aenubenax w .
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CylecTBOBAaHME IBYX PasiHYHBIX OMNpENeNeHHA o0bsc-
HAETCS TeM, 4TO pa3pabOTUYMKH DPaaMoannaparypbl IOJIb3ylOT-
Csl KaK JIMHEWHBIMHU BEJIMUMHAMU, HAIIPUMED, HANPSDKEHUEM, TaK
M KBaJparaMH 3THX BEIMYHMH, HallpMMep, MOLIHOCTBIO, B 3aBU-
cMMOCTH OT pabouux yactoT. Ecnv B anamasoHe AeKamMeTpo-
BbIX BOJH YyBCTBHTEIBHOCTb NIPHEMHUKA U3MEPAIOT B BosbTax,
TO B JMAana3oHe CAHTMMETPOBbIX BONH B Barrax. JleuuGernbt
HO3BOJIAIOT 00mAaTbcs O0OOMM crenuaaucTaM Oe3 JIMIIHUX BO-
1IPOCOB M OIMHAKOBO TIOHMMATh 3HA4YECHHs NapaMETPOB.

Heo0Xx0oauMOCTh B HEIWHEHHOHN LIKAJIE Bbi3BaHA TE€M, YTO
pa3paGoTYMKaM  amnmnapatypbl IPHXOAUTCA ONEPUPOBATH C
oueHb GONBIIMM pa3bpOCOM BeNWYHH, B KOTOPOH JMHEWHAas
IIKaJ1a CTAHOBHTCS HEYAOOHOM.

Hanpumep, reopamap Jloza MOXeET 3aduKCHPOBATh CHUI-
Hanbl, aMIUIMTyaa KoTopbix cHusuiaace B 1000000 (omuu
MWUIHOH) pa3, M 31eCh yloOHee cKa3aTh: «PeajbHbiil OTEH-
uman npubopa cocraisger 120 geunben», 4yeM CYHTaTh HYIH B
OOBIYHON [ECATHYHOM 3amycH YMCiia.

Ecnu B AMHEWMHOHW 1LIKaJle COOTHOIICHHE COCTaBIAET
1 000 000 000 (oauH MHIUIMApA) pa3, BMECTO HETO MOXHO MC-
nonb3oBath udpy 180 genuoden.

JUyis COOTHOLIEHHH MEHBLIE €IUHHIIBI neuuoensl npuodpe-
Tal0T 3HaK MUHYC. Hanpumep, 3Ha4eHue - 120 nb cooTBeTCTBY-
€T OJHOW MUJUTMOHHOM.

Kpome pajMOMHKEHEPOB, AeUuOenbl MOMyNSApHBI Y aKy-
CTMKOB, B OCTQJIbHOHM (pHU3HMKEe, HACKONBKO S 3HAI0, OHM HE HC-
TOJIb3YIOTCS.
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Kozoa 6 naweii cmpane 06vsgunu 06 o4epeoHblx NiaHax
noOveMa CebCKo20 X03AUCMBd, HEKOMOpble «20psAdUe 207108b1»
U3 paoucmos Oasice NPeONONCUNU B6ECMU HOBYIO eOUHUYY U3-
Mmepenuil: «/eyubenvt na 2ekmap».

Yame Bcero Gusuku it 0003HayeHHs OONbLIMX U Ma-
JIbIX BEJIMUMH UCIIOJIB3YIOT COCTABHOE YMCIIO CO CTEIECHBIO AeCs-
i, HanpuMep: «Tpyu (YHOXEHHOE) Ha JIECATb B AECATOH (CTe-
nenn)» (3*10'%) mam «IIaTh Ha AECATb B MHHYC TPEThEH»
(5*10°) u 1.1
[10JI0KUTENbHBIM ACIIEKT HEJIMHEHHOrO IPEICTABJIEHHS B
TOM, YTO NPOMCXOHUT «KOMIIPECCHS» 3HAYEHHH, NMO3BOJIAIOIAs
JIydIle OXBATUTh BECh GObIIOIH AHMANa30H UX U3MEHCHHH, a OT-
pULIATENBHBIA B TOM, YTO Pa3Hble Y4acTKH [Hafa3oHa HMEIOT
pPa3sHyI TOYHOCTb.

JuHaMu4ecKHil [Hana3oH Npubopa, COCTOAIMA U3 Hoce-
JIOBaTENbHOCTH OJIOKOB MIIM mpoueayp o6paboTku, onpenens-
eTcs CaMbIM MUHUMAJIbHBIM HMX 3HAaYEHHEM — «y3KHM rOpJIOM».

TakuM «y3KHUM rOpiaoM» B ronorpadu4eckoM panape sB-
aseTcs  BU3yalnM3auMs BOCCTAHOBJICHHOTO H300paKeHMs.
HyXHO yBHAETH OJHOBPEMEHHO M CHIbHBIA CHIHAN, U CIa0bIN.
O6a onn B pe3yibrarax LU(PoBOH 00pabOTKH MPUCYTCTBYIOT,
HO MX ClelyeT JIOHECTH [0 OIepaTopa, y KOTOPOro €CTh CBOH
MTWHAMHUYECKUH QUarna3oH BOCIPUATHA 110 SPKOCTH U LIBETHOCTH.
Ho Takxke CylIeCTByeT JIMHAMHYECKMH JMana3oH CpeAcTB
TEXHMYECKOT0 OTOOPaXKeHHsl — KOMIIbIOTEpHOH rpaduku. Mex-
Ay co6oit OHM MOTI'YT COOTHOCHTLCS 1O pasHomy. Eciu ria3 ge-
J0BeKa WMeeT 6oblie BO3MOKHOCTEH B Mana3oHe SIPKOCTEM,
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TO KOMITBIOTEP MOXKET CO3JaTh CTOJILKO OTTEHKOB LBETA, KOTO-
pbi€ YeJIOBEK MPOCTO HE PA3INYMT.

CaMbpIM €CTECTBEHHBIM CMOCOOOM  MNPEACTaBICHHS H30-
OpakeHHusi, KOHEYHO, sBisieTcss oOBeMHasi KapTMHKAa «BUPTY-
apHOM peanbHOCTH». Hanercs, uto B Oyayuiem oHa 6yneT oc-
HOBHOU. Celuyac MBI HCIOJIB3yEM OOBIUHYI, XOpPOLIO BCEM
3HAaKOMYI0 KOMIIBIOTEPHYIO I'paduKy Ha IUIOCKOM 3KpaHe, ¢
3JIEMEHTaMH MCeBO0OBEMA 3a CUET PA3IMYHbIX IPOEKIUH.

PaccMoTpum nBa crocoba yBeJMYEHUS IMHAMHUYECKOIO
auana3oHa u300pakeHUs: HeNMHeHHoe mpeobpa3oBaHHE aM-
IUIUTY Bl ¥ METO/T BBIYUTAHUS TOYEYHBIX UCTOYHUKOB. [l BH-
3yanu3auuu  OyneM UCIonb30BaTh (QYHKLUHIO pcolor si3bIKa
nporpammupoBanusi MATLAB, parmomyroo JBYMEpHYIO TOHO-
BYIO KapTHHKY.

Jlns pacyeToB HMMHUTHPYEM TEOPETUUYECKYHO I0JIorpammy,
B KOTOPO# 3a7aHbl MOJs OT 4 TOUEYHBIX UCTOYHHMKOB C pa3iny-
HOW aMIIUTYA0M A M pa3HBIMU KOOpJIMHATAMH X, Y, Z:

1. x=0; y=0; z=0.4; A=1 (0dB)

2.x=0; y=-0.15;z=0.4; A=0.1 (-20 dB)

3.x=0.15; y=-0.15; z=0.4; A=0.01 (-40 dB)

4. x=0.15; y=0; z=0.4; A=0.001 (-60 dB)

Henuneiinoe npeo0pa3oBaHue aMILIMTYAbI

’

B kauecTBe (QYHKUMU HEJIMHEHHOro npeoOpa3oBaHUS aM-
TUIMTY 161 OYJEM HCIOJIB30BaTh €r0 IMPOCTEHIINI BapHaHT — Or-
paHuueHHe. 3HAYCHMSIM (YHKIMH, NPEBBILAIOIINM MOpor Ay
[IPUCBANUBAETCS BEJIMUYMHA 3TOro mopora. BpIOpaHHBII BapHaHT
(yHKIMH, TEM HE MEHEE, IEMOHCTPUPYET OCHOBHYIO NpoOIeMy
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HeJMHEeHHOro nMpeo0pa3oBaHUs — IOTEPO TOYHOCTH AU CHIIb-
HBIX CHTHAJIOB Y TOZaBjieHHE cJIaboro CUrHajga CHIbHbIM.

Ha puc. 17 1NOKa3aHO HMCXOJAHOE 3HAYCHHUE aAMIUIUTY/BI
curnajga Ha aanpHoctd z=0.4 0e3 orpaHU4Y€HHs], [OJIYYECHHOE
meroaoM Kupxroda ¢ okHoM Xammunra. Kpome nepBoro Hc-
TOYHHMKA BUEH cJ1abblii BTOPOIA, OCTaJIbHbIE HE HAOIIOAA0TCA.

Tlo 5TOMy M300paKEHHIO MOXHO OLEHHTb THHAMHYECKHH
JMana3soH NpeacTapieHus curuana ¢pynkuuer peolor B 20 nb
(10 pa3).

Ha puc. 18. ycranoBnen mnopor orpanuyenus A¢=0.l.
BuoeH BTOpOH HCTOYHHK, H300paK€HHE IEpBOro INOTEPAIO
pa3pellieHHe, CTany BHIHbI ero 6okosbie senectku. [lossuocs
cinaboe n3006pakeHHUEe TPETHEr0 HCTOYHHKA.

Ha puc. 19 BBezneHo orpanudenue Ao =0.01, orTyernmso ¢ux-
CHpYyeTCs TPETUH HCTOUHHMK C aMIUIWTYAOH A=0.01, HO ueT-
BepThlil ¢ ammuTyoi A=0.001 nosasnen GOKOBBIMH JIENECT-
KaMH TIEpBOr0 MCTOYHUKA.

IMponaganue H300pakeHus 4YETBEPTOro MCTOYHMKA INOA-
tBepxAaeTcs puc. 20, B KOTOPOM NOPOr OrpaHHYEHUs COCTaB-
nger Ay=0.001.

MeTo BLIMUTAHUA TOYEYHDbIX HCTOYHHKOB

Ta ke TeopeTHueckas rojorpaMMa HCHONb30Bajlach U B
MeTode BhluuTaHus. Ha puc. 21 moka3zaHo ucxonHoe u3o0pa-
’KEHHe, MPaKTHYECKH HUYEM HE OTJIMYaroleecs OT pucC. 17, HO
371eCch, B OTJIMYKME OT MPEAbLLYIUETO Ciay4dast, /Ui BU3yaau3aluH
M300paXKeHHs] KCIOJIH30BAHA HE IUIOCKOCTb €ro CEYeHHs Ha
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paccToannn z=0.<, a NPOEKUHs 3TOro H300paKeHus Ha nepea-
HIOIO [JIOCKOCTh M3 TpEXMepHoro obbema, OrpaHu4YeHHOro
pansHoctaMu z=0.3 M. u z=0.6 M., ueM ¥ OOBACHAIOTCS pas-
AMuMs B aOCOJNIOTHLIX 3HAYeHHUsiX cHrHanos. Jlns noctpoeHus
M306pakenns TaKxKe HCromb30BaH MeTon Kupxroga ¢ okiom
X3MMHHIa

Ha puc. 22 nokaszaHo H300pakeHHe CHTHAJA MOCIE BbIYH-
TaHus nepBoro Makcumyma. IlepBbiit HCTOUHKK HCYe3, HO NOs-
BUJICS BTOPOH M NMPHU3HAKH TPETLETO.

Ha puc. 23 noka3aHo BblYUTAlHE BTOPOrO MAKCHMA, B Pe-
3y/NLTATE UEro MOsSBUIOCL H300paKeHe TPEeTLero MCTOUHHKA ,
a TakXke cnellbl YeTBEPTOro 11 ClCAbLl OT CaMOro nepBoro Bbi-
YTEHHOI0 HMCTOYHHKA.

TpeTbe BblUHTAHIIE MAKCHMYyMa aMIUIMTY/1bl TPHBEIEHO Ha
puc. 24. dOukcupyeTcs HCTOUHMK C aMiuiuTyaoi - 60 nb. 3a-
MeTHa HeroJjHas KomreHcauus Oosiee MOLIHLIX HMCTOYHHUKOB
13-3a BJNSIHUSA OOKOBBIX JICMIECTKOB cOCeHMX. B nocneayommnx
UTEpalUHAX NPOM30IAET A0NONHHTEAbHAS HX KOMIIEHCALUA.

KoopanHatpt Bcex OOHAPYXKEHHBIX H BbIYTCHHBIX W3 H30-
GpaxkeHHs TOUEUHbIX HCTOMHHKOB I10Ka3aHbi Ha puc. 25 — 27,
Ha KOTOPbIX MpPHUBEACHbI IPOCKUMH Ha (POHTANbHYIO, FOpH-
30HTAJIbHYIO M BEPTHKAJbHYIO IUIOCKOCTH. McTHHHBIC 3HAUeHHA
Bcex OOHAapyXEHHbIX MAaKCHMyMOB 3aMCHEHbl €JHHH4HBIMM,
MOCKONBbKY AMHAMUuecKHil ananason ¢ynkumu peolor B 20 ab
He crocobeH 0ToOpasuTb 3HAYEHWs aMIUIMTYI B AManasoHe 60
nb.

MeTo/t BbIMUTAHHS MAaKCHMYMOB IO3BOJISET MCIOJIb30BaTh
elie oMty TIPOUeaypY JUlsi IPEACTABAEHHS CHIHANOB ¢ 00JIbIIHM
JWHAMHMYECKHUM JIHAaMa30HOM — YACTHYHYIO KOMIICHCAlMs am-
nautyasl. B 9Toii npolieype nHa Kaxkaoil HTepalid BIMHTACT-
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¢ AMILb YACTb CHTHANA, HapuMep, ToJaLKo 25% ero ammiu-
Ty[bl, Kak Ha puc. 28, NonyyeHHOIl 1o Toii Xe rojorpaMmme s
YETBLIPEX HCTOYHHKOB C AMHAMHYECKHM JuanazoHom 60 nb.

3pech NPUBEJEH pe3ynbTaT nocne 75 urepauun. Buasbl
BCE CHMTHabl OJIHOBPEMEHHO, HO H300paxKeHWE HE HECEeT HH-
(opmartitt 00 HCTHHHBIX 3HAYEHHAX WX aMIUIMTYIbL.

[TokakeM Mpouenypy YaCTHYHON KOMIEHCAUMHM AMILIUTY-
Jibl 110 PKCTIEPUMEHTAIILHOI1 rojiorpamme.

B ¢anepuniii siumnk ¢ pasmepamn 26 X 76 X 72 (wunpuHa,
JUIMHHA, BbICOTA), HATMOJIOBUHY 3aNOJHEHHbIH MECKOM, MOME-
Hascs MEeTAITMYECKHii WITBIPh MO yrioM 45 rpaaycoB Ha pac-
crosinii 13 cm ot nepenueii crenku. Ilpuemuas peierka u ne-
pejalolHil pynop pacnojaraauch B OAHOMH IJOCKOCTH Ha pac-
CTOSHUM 35 CM OT fAlMKA, KaK 1okasaHo Ha puc. 29. Tlonspu-
3011151 AHTEHH 1IPHEMHHKA BepTHKallbHast, pyopa rnepeaaTymka
ropH30HTaIbHAS.

Puc. 30 — 32 nokasanbl ()pPOHTANbHBIE MPOEKLHH M300pa-
Kenus, BoccraHoBaennoro merogom Kupxroda ¢ okHom XoMm-
MHHIa.

Ha puc. 30 npuBeseHO HCXOAHOE H300paXeHHe, TOTYyUEH-
Hoe merogoM Kupxroga, Ha puc. 31 nocne 12 NMKIOB BbIUHTA-
Hus 25% aMniaMTyAbl MakcUMyMma, Ha puc. 32 u3o0paxeHue
riocne 100 uMkI0B BbIYMTAHHUS.

Ha Bcex pucCyHKax, KpoMe IWITbips, BUJAHO OJAHOKPAaTHOE W IBY-
KpaTHOe €ero OTpakeHHe OT CTEHOK suka. Koweu wTeIps,
BHICTYNAIOWHI B BO3AYX, OTYCTJIMBO BHIEH TOJBLKO Ha puc. 32.
3nech ke MOKHO HaOmoaath dPQPEeKT «CIOMaHHOM JIOKKH B
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CTaKaHe C BOJOH», XOpOIUO M3BECTHBIH M3 WIKOABLHOTO y4yeGHHU-
Ka pU3HUKH.

Ha puc. 33 — 35 npuBeneHnl mpoeKHyM BHIYTEHHBIX B
Nponecce MTEepauMid TOYEK Ha TPH MPOCTPAHCTBEHHBIX IMJIOC-

kKoctH 3a 100 LHMKIOB, YTO COOTBETCTBYET OCTaTOYHOMY H30-
OpaxkeHuto puc. 32.

HaknornHbi
WTbIPbL B NECKE U
BO3ayxe

Awmk c
neckom

— o

Puc. 29. Cxema sxcnepumenma. Buo ceepxy.
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