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[IpoextupoBanne 1udposerx KUX-punprpos
CBSI3aHO C PEIIeHNeM 33j1a4 06eCcTIeueHNs 3aJaHHO-
TO OBICTPOJIEHCTBYS M 33/IaHHBIX AMILTHTY/[09ACTOT-
HbIX U (asoyactorHbix xapakrepuctuk (AUX wu
DYUX). Pax iudpoBbIxX yeTpoicTs, Hanpumep 1ud-
POBBIE yIIpaBJIsieMble aBTOKOJIe6aTeTbHbIe CUCTEMBI
[1], dasoBbie MOMYIATOPBI, CHCTEMbI CHHXPOHH3A-
UK 1 pyrue, TpebyeT MCIoab30BaHus (PuibTpoB
€ BO3MOXKHOCTBIO IBYXCTOpOHHero cMelieHns MUX
npu HeuaMeHHON AUX.

OaHUM 13 BBIYUCJIUTENBHO 2(PPEKTUBHBIX METO-
JoB peasmsarn 1udposbix KU X-puabrpos, korto-
PbIif I03BOJISICT peasn3oBaTh ynpasjenne OUX, gB-
JISIETCST METO/I YaCTOTHOM BbIOOPKH [2, ¢. 418]: 3anan-
Hast AUX ammpokcumupyercst psgoM KoTesbHUKOBA,
a KaK/1asl COCTABJISAIONIAS P/l PeaJn3yeTcs dJieMeH-
TapabiM 11U posbiM GubTpom (JIM). Takoii moz-
XOJI TIO3BOJIAET PaclapajjelnTh BbIYUCAEHUS 1 TI0-
JIy4uTb MakcuMaJbHoe ObicTpozeiicTBue. CMeleHne
@DUX pocturaercsi BBeleHHEM KOMIJIEKCHOTO MHO-
JKUTEJIS [I7Ts1 JIOTIOJTHUTEIBHOTO 1T0BOPOTA Ha HE0OXO0-
JIIMbBIH YTOJI BEKTOPA BBIXO/HOTO CUTHAJIA.

Ilesbto HacTosIEl paGOTDI SIBJISIETCST CHHTE3 BbI-
yncsaureabHo agdexruBabix KU X-buabrpos c He-
3aBucuMbiMu AUX n OUX.

Iransl npoektupoBanuss KNUX-dpuasrpon

Ha nepsom amane npoextupyiorcs I D. [na
3TOTO UCIIOJIB3YETCST CKOJb3SIIIEE JUCKPETHOE TIpe-
o6pasoBanne Dypbe BLIOOPKU CUTHATA U (POPMU-
PYIOTCS KOMILIEKCHBIE 3HAYEHUS TEKYIIUX OTCYETOB
3a/IAaHHBIX COCTABJISIONIUX CHEKTPA BBIOOPKU CHT-
Haja. B aToM ciyuae He WCHOJIB3YETCS UMITYJIbC-
Hasl XapakTepuctuka (puiabTpa, KOTOpas Hy>KHA B
CBEPTOUYHBIX AJTOPUTMAX, U HET HEOOXOAMMOCTH BbI-
noJiHsITh o6paTtHoe 1peobpasoBanne Mypobe [3].

OrnpesiesiuM KOMILJIEKCHOE 3HAYEHHE OTCUETA BbI-
xo/iHoro curnaja n-ro D creyiomum 06pazom:

/I. m. . B. B. HBAHOB, 0. m. n. B. K. [IIAKYPCKHI', M. B. [IIAKYPCKHI

Poccus, r. Toabsarru, IloBoskckuii roc. yHUBEPCHUTET CepBUCA, I TonpsaTTHHCKHI TOC. YHUBEPCUTET

KUX-ONJIbTPbl C HE3ABMCHUMbBIM VYIIPABJIEHWMEM
DGASOYHACTOTHON XAPAKTEPUCTURKONM

Paccmampueaemcs cmpyxmypuas pearuzayus yugposvix KHX-gurvmpos memodom uacmomnoti 6vi-
OOPKU C BO3MOKHOCIDIO YNPABIEHUS (PA30UACMOMHOU XAPAKMEPUCTUKOU 6 pedavHoMm epemenu. TTpu-
B00MCSA XAPAKMEPUCTUKY INEMEHMAPHBIX UUDPOSVIX DUNLMPOS, ANZOPUMM COKEHUSL UX GLIXOOHBIX
CUZHANI08 U CNOCOO CMEWEHUS. (PA30UACMOMHOU XAPAKMEPUCTNUKU.

Kaouesuvie crosa: uugpposwie purvmpot, KHX-urvmpot, xomnaexcroe npeobpasosanue Oypuve, ynpas-

2nnk
p L 2mnk (1)

_n 2 Xk €x
rae X, — MaccuB HOPMHMPOBAHHBIX OTCUETOB TeKyIleil
BBIOOPKHM CHTHAJIA;
k — HOMep orcuera;
N — KoJn4ecTBO OTCYETOB B BBIGODPKE;
Jj — MHUMAas eIWHUIIA.

Ha xaxgoMm miare JUCKPETU3ANUU TTPOUCXOIUT
cMellleHne BBIGOPKU BXO/IHOTO CUTHAJA HA OJIUH OT-
cuer. [Ipu 5TOM NMPOUCXOUT yaT€HIE CAMOTO CTa-
poro otcuera u o6aBjenne HoBoro. [Ipu cmerennn
BBIGOPKHU HA OJIMH OTCUET YJIAJSIETCS TIEPBOE CJiarae-
Moe B BekTopHO# cymme (1) u goGasiisiercsi OHO
HOBoe. Bce ocrasbHbIe cjlaraeMble OCTAIOTCS HEM3-
MEHHBIMH, U3MEHSIOTCS JINITh WX MOPSAKOBBIE HO-
Mepa Ha eJNHUILY, YTO SKBUBAJIEHTHO TIOBOPOTY CYM-
MapHOro Bektopa Ha yroa —j-2nn,/N. Takum o6pa-
30M KOMILIEKCHOE 3HAYeHWe TEKYIIero OTCYEeTa BbI-
XO/THOTO CUTHAJIA MOKHO OTIPEIEJTUTh Ha OCHOBAHUN
KOMILJIEKCHOTO 3HAYEHHUS TIPEJIBIIYIIIETO OTCYUETA.

Ncnonb3ys pomyuenue N—1=N [4], 3amauy
MOKHO ynpocTuth. B pesyabrate (1) npeoGpasy-
eTCsI K BUJLY

+ X, (2)

n,i

j-2mn
U,i=U,.4 eXPT - X,

rie ¢ — HOMEp OTCYeTa BBIXOJHOTO CHTHAJA;
X, — camblii cTapblii HOPMUPOBAHHBIA OTCYET Mpe-
JIBIYIEN BBIOOPKH;

X, — HOBbII HODMHUPOBaHHBII OTCYET TEKyIlell BbI-

6opKu.

Boipaxkenue (2) sgBiasgercs aaropurMoM paGoTh
IO D u mo3BOIAET TPOEKTUPOBATH ETO CTPYKTYPY.
Nmmyabcnas xapaktepuctnka IID mpu puabt-
paluu 1nepBOil rapMOHUYECKOU COCTaBJIAIONIEN SB-
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Puc. 1. AUX (1) u ®UX (2) snemenrapHoro uudpo-
BorO (pUIHTpA

JIIeTCST KOHEYHOU U OTHMCHIBAETCS OJ[HUM TIEPUOJIOM
KOCWHYCOUbI, KOTOPBIN paBeH MJUTETbHOCTH BbI-
6opku T curnana. Ilpu duabrpanuu n-ii rapmo-
HUYECKON COCTaBJISIONIEN MMITYJIbCHAS XapaKTepu-
CTUKA OMUCHIBAETCSI N TMEPUOJAMU KOCWHYCOUIBI.
N3BectHo, uro AUX I1ID B 3TOM CIyyae OIHUCHI-
BaeTcs sinc-byHKIMENH HAa WHTEpBaJie YaCTOT oo,
MaKCUMYM KOTOPOH COBIIJIaeT ¢ 4acTOTON n-if rap-
MOHUYECKOU COCTaBJAIONIEH TEKYIero CleKTpa, a
DUX dusbTpa aBasercd suHelHon (ynkimeii. Ya-
croTHast xapakrepucrtuka IIMD B obiacrtu moJo-
JKUTEJbHBIX YacTOT OTMCHIBAETCS BhIPaKeHNEM

S, (®) = 2T% @ sin (—2n®) ~
om (T2n2 +2Tn -T*® + nz)
2jT*® (cos (—2mo) - 1)
o (T°n’ +2T'n - T°®" +n’ ) ’

(3)

rae  — HOpMUDPOBaHHadA yrJjoBasd 4acCTOTa.

pumepsr AUX n OUX pma D npu n=3
npuBejieHbl HAa puc. 1 ((I)3 — a30BbIil C/IBUT BbI-
XOJHOTO curHaja Tperbero JI[MD oTHOCUTETHHO
BXO/THOTO HA COOTBETCTBYIOIEIl HOPMUPOBAHHOM yT-
JIOBOII 4acToTe).

Ha emopom samane NpPOEKTHPYETCS AJTOPUTM
CJIOKEHUSI KOMILJIEKCHBIX 3HAQUEHUN OTCYETOB BbI-
X0/iHbIX curHaysoB IID 1o MeToy 4acTOTHON BbI-

6opku. C yueToM HEOOXOUMOCTH COTJIACOBAHHOTO
caoxxernst @UX nosyyum ciaenyioliee BbIpaskeHue:

Qi = 2 (_1)" ‘Llngn,ly (4)

rae Am — K02 PUIUEHTDI, OmpeeigeMble IO 3a-
panHoun AUX ¢ yuerom acummerpun AUX I1O.

Ha mpemvem smane omnpenensieTcst aqrOpPUTM
yIpaBJeHus cmelleHueM skBUBajieHTHOH DUX
npoexkTupyemMoro duiabrpa. ONTUMATbHBIM SBJIS-
€eTcs BBeJIEHNE YIIPABJIIEMOTO TTIOBOPOTA BEKTOPA BbI-
xoziHOro curnata (4) yMHOKEHHEM €ro Ha e[HHIY-
HbIil BekTOp €V, rme y — yroJa cMmeieHus AUX
dunpTpa. Kak moxasanm mcciefoBaHUS, B 3TOM
cJIydae OTCyTCTBYET AMHAMUUECKAS TIOTPENTHOCTD TIPH
M3MEHEHWHU YTJia [IOBOPOTA BEKTOPA BBIXOHOTO CUT-
Hama, a AUX octaercs mpexxkHeil. JHaUeHUS OTCUeE-
TOB BBIXOJHOTO CHUTHAJA MPOEKTUPYEMOTO (DUIBT-
pa OIpeNeISTIOTCS] BbIPAKEHNEM

u;, = Re (Qie"“’). (3)

Peamnzauus ¢uistpos

CrpykrypHas cxema uibTpa, KOTOpas peaymnsy-
er axropurmbl (2), (4), (5), npusesena na puc. 2
[5]. [udposoit bunbtp comepskutr 60K / aMATH
TEKYIIEro BXO/[HOTO OTcueTa, GJIOK 2 TaMsATH BCEX
OTCYETOB CKOJIb3siiell BbIGOPKU CUTHAJA, N HJIEH-
TUYHBIX 110 CTPYKTYPE BBIYUCJMTEJEH YaCTHUHBIX
BEIIECTBEHHBIX U MHUMBIX COCTABJISIONIUX OTCUETA
BBIXO/JIHOTO CUTHAaJa (V1...Vn), BXO/IHOUN BbIYUTA-
TeJib 3. B Kaskablil n3 BbIYUCJINTEIEN V1...Vn BBe-
JleHbl G6JIOK 4 maMsiTH TIPEONpeeeHHbIX K03d-
uImenToB, YeTbipe YMHOXUTEAd 5 —§8, BBIYHTA-
Testb 9, mepBbIil cymmatop 13 u BTopoit 10, mepBbIil
15 m BTOpOIi 16 BBHIXO/IHBIE 6JIOKU CYMMUPOBAHUS 7
YaCTUYHBIX BEIIECTBEHHBIX COCTABJISIONINX OTCYETA
BBIXOJIHOTO CUTHAJa, ipeobpasoBarenb /7 yria enu-
HUYHOTO BEKTOpPA B €TO TPOEKITNH, TepBBIil 18 u
BTOPOI 19 BBIXO/IHBIE YMHOKUTE/IH, BBIXO/[HOI BbI-
yuTaTe b 2(), BBIXO[ KOTOPOTO SIBJISIETCS BBIXOIOM
¢unbrpa.
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Puc. 2. CrpykrypHas cxema uibTpa
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AUYX n @YX nudpoBoro UIbTpa ONpees-
I0TCSI CYTIEPIIO3UIMEN XAPAKTEPUCTUK 3JIEMEHTAp-
HBIX (DUIBTPOB, KOTOPBIE SIBJISAIOTCS PE3YJbTATOM
paGOThI BBIUYUCUTEEN YACTUUHBIX COCTABJISIIONINX
OTCYEeTa BBIXOHOTO CUTHAJA.

[epes KaskbIM 3TANIOM BBIYUCIEHUN HA WHTEP-
BaJie JIMCKPETU3AINU COCTOSHHUE CXeMbl (PUIbTpa
caenyioniee. B 6yoke maMatu 1 3ammcaHO HOPMU-
POBaHHOE 3HAYEHME IOCJEHETO OTCYEeTa CUTHATA,
MOJIyYeHHOE Ha TPeJbIIyIeM WHTEpBaJe TUCKpe-
tuszarnuu. Bpixon 6/i0Ka 2 maMsTH BCEX OTCUETOB
SIBJISIETCS BBIXOJIOM STUEHKH, T/l XPAHUTCS 3Haue-
HHUE CaMOTo CTaporo oTcuera Bbibopku. B 6Gioke 4

3alliCaHbl BEIIECTBEHHAA bre n MHHMad bim qacTn
’ j2mn

€IMHAYHOTO BEKTOpa MoBOpoTa e N .

B 6i0ke

namsatu 14 XPaHHUTCA BEHIECTBEHHaA 4aCTb xre KOM-
IJIEKCHOI'O 3HAaY€HMA ITOCJIE/JHETO BbIXO/IHOT'O OTCYE-
Ta, B 6J10Ke TamMaATH {2 — ero MHUMasl 4acTb xim'

Onepaumo IIOBOpPOTa KOMIIJIEKCHOI'O 3HAa4Y€HUA
TIOCJIETHETO BBIXOJIHOI'0 OTCUYETA IMPEACTAaBUM B aJi-

re6panueckoit popme:

re

i—1 eXp ﬂ = b xre - bimxim +
N

JTa ornepaus BBINOJHSIETCS € IIOMOIIbI0 YMHO-
xuteselt 5 — 8, Bpruntatess 9 u cymmaropa 10. Ilpn
Heo6xoauMocTu cmetiernss GUX ¢uabrpa anasno-
FMYHBIM 06PA30M TTOBOPAYUBAETCSI U PE3YJIbTUPYIO-
NI KOMIIJIEKCHDBII OTCYET, KOTOPBI (hopMupyercst
6s0kamu cymmupoBanusi 15 u 16. [lns storo wuc-
MOJIb3YIOTCS TIpeo6pasoBaTesib {7 yria eIuHUYHO-
TO BEKTOpa B €T0 MPOeKInu, yMHOXKUTeau 18 u 19,
1 BbIYUTATENb 20, C TIOMONIBIO KOTOPOTO BBIJIEJISET-
CsI BEIECTBEHHAS YaCTh KOMILJIEKCHOTO 3HAUEHUST BbI-
XOJIHOTO OTCYETa, SBJISIONASCS BbIXOAHBIM CUTHA-
JioM. B 3aBucumoctu ot pemiaeMoil 3ajgaqu, GJIOK
17 MOXKeT XpaHUTb HEOOXOAUMOE KOJNYECTBO 3HA-
YeHUI MPOEKINii eIMHUYHOTO BEKTOPA MOBOPOTA WU
BBIYHCJISATH UX 110 U3BECTHBIM AJTOPUTMAM.

Ha xaxxqoM wHTepBaje AUCKPETU3AIUU TEKY-
Wi HOPMUPOBAHHBIN OTCYET BXOJHOTO CUTHAJA
3aICBIBAETCI HA MECTO MPEIBLIAYIIEro OTCYeTa B
6710k namsitu 1. B BbIunTaTesie 3 U3 HEro BbIYUTAET-
¢S 3HAUEHNE CaMOTO CTaporo oTcueTa. B cymMmmartope
13 Ka)k/IOTO BBIYUCJUTENS TIOJyYeHHas Pa3HOCTb
CKJIA/IBIBAETCST C BENECTBEHHOH 4acThi0 KOMILJIEKC-
HOTO 3HAUYEHWS TIPE/IbITYINETO BHIXOIHOTO OTCYETA,
a pe3yJibTat 3anucbiBaercs B 610k namsrtu 14, [locue
3TOTO BBITIOTHSIETCS TIEPEPACUET X, U Xy, KOTOPBIE
3anucbiBatoTcst B 6yioku namsitu 11 u 12. OxgHoBpe-
MEHHO B 6JIOK MMaMSTH OTCYETOB 2 BMECTO CaMOTO
CTaporo OTCYETA 3AMUCHIBAETCS TIOCJEHUI OTCUET U
BBITIOJIHSIETCS TTepeajipecalus Bbixo1a 6;10ka 2. Be-
IeCTBEHHAs W MHUMAs YacTU Pe3yJIbTUPYIOIIETo
KOMILJIEKCHOTO CUTHAJIA BBIYUCSIIOTCS CyMMIPOBa-
HUeM B GJyiokax 15 u 16 3HaueHWii CO CBOMMH 3HA-
KaMu 1 KOoa(DUIMEeHTaMu, KOTOpPbIE XPaHATCS B
6m0kax mamsaTH 14 u 12 KaXJ0ro BBIYUCIUTEJS.
B ymuoxkurensax 18 u 19 BelecTBeHHAs ¥ MHUMAS
YaCcTU PE3yJbTUPYIONIETO KOMILJIEKCHOTO CUTHAJIA
YMHOKAIOTCS HA COOTBETCTBYIONINE TIPOEKITUN €/~
HUYHOTO BEKTOpa, 3HAUEHWST KOTOPBIX OIpe/esis-
10TCSl TeKynuM yrJjioMm ynpasienuss MUX B 6710ke
17. B BbixojHoM Bbruurarese 20 BbIUUCJISAETCS Te-
KYIIUI BeNEeCTBEHHBII OTCYET BBIXO/{HOTO CUTHAJIA.

IIpumep npoexTupoBanus GuabTpa

[Ipu npoextupoBanuu 1udpoBoro GUILTPA C
sagaraoil AUX u yrnpasmisemoit @UX ncrnoab3yem
MpUBEJIEHHBIE KOOPJANHATBI. B aTOM ciryuae HOMep
JleJIeHnsT 0 OCU alCIUCC COOTBETCTBYET HOMEPY
IID. Peasbubie 4acTOThI IPU 3TOM OYAYT OIIpe-
JIeJIATCST YMHOJKEHWEeM TPUBEJECHHOW 4YacTOThl Ha
spemmunny (NAt)™!, rne At — wuHTepBanm muckpe-
TU3AIHN.

[Tyctp 3amana AUX rtpanerueBugHON HOpPMBbI,
nmpezicTaBieHHad Ha puc. 3 3aBucumoctbio /. Uc-
nosb3oBanne Kosdduumentos A, D mo orcye-
TaM Tpamneryuy JaeT pPe3yJbTaT, MpeJICTaBIEHHBIH
3BUCUMOCTDBIO 2 B JIMHEHHbBIX KOOP/IMHATAX U 3aBU-
CUMOCTBIO 3 B JOTapUPMUIECKUX.

Kak BugHO 13 pucyska, pesyabtupymomnasgs AUX
00J1a/1a€T JOCTATOYHO CUJHHBIMA OUEHUSIMH B T10-

U U
1,0 2 - 10°
1 /3 107"
0,8+ i
"y
0,6 - T e 11072
04Fwns = % R ST
Crod R R
0,2 L3 &, ] &+ 1 : E =] 10 4
T S Lo
L : ¥ ¥ * - I
S T HILE 1075
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ®

Puc. 3. Ucxomnaa (1) u pesyaprupyiomas (2, 3) AUX
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U U
1
1,0 - - e + 10°
2
0,8 [ ; 5 - 10!
..I/

0,6 [~ T 4 107
0,4 Sl 41079
Sohroow TR R
0,2 = ¥ h H . oL 1074
o i ' t oy
S A M 1075

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ®
Puc. 4. Ucxognasa (1) u pesyaprupyiomas (2, 3) AUX mocne moa6opa ko3ddpumenTon
U r O]
1,0 h {42,004
0,8 - "'r 1,047
0,6 0
0,4 —1,047
0,2 1-2,094
3 c V13142
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ®

Puc. 5. ®UX ucxognas (1), cmemennasg na —60°

Ta6mmma 1
n| 4 5 6 7 8 9 10 11 12
A,10,05] 0,5 10,96 1 1 1 093] 0,45 ]0,04
Ta6auma 2
VYrou cMeleHus B rpagycax -60 0 60
BemectBeHHast cocTaBIIsIONIAs
BEKTOpa MOBOPOTA 0,5 1 0,5
MHuMasi COCTaBIISIONIAs BEKTOPa
OBOpOTA -0,866 0 0,866

Jioce TIPOITYCKAHUS W HEBBICOKON CTEMEHBIO TOIaB-
JIEHUST BHE TI0JI0CHI Tiportyckanust. [lyist 6oJiee Tou-
HOTO COOTBeTCTBUS pe3ynabTupyoieit AUX sanan-
HOUl TpebyeTcst BBecTu JorosHutesbHbie DD n
noo6paTh 3HaueHus1 KoaduimenTon A,

[Tocsie mpoBenerHOTO MOAGOPA IO pa3paboTaH-
HO¥ TeXHOJIOTUU ObLIU MOJIy4YeHbl KO3PPUIUEHTDI,
npuBejeHHbie B Taba. 1.

Pesyabrupytomas AUX mnocse nog6opa xoad-
duIeHToB NpejcTaBieHa Ha pHc. 4 (3aBuCUMO-
cti 2 1 3), rje BuaHO, uto AUX 3aMeTHO yJIydiim-

Jlach. ACUMMeTpUsI aMILIUTY/IHbIX K03 PUIEeHTOB

(2) n ma +60° (3), a Taxxke nucxomaasg AUX (4)

BbI3BaHa acummerpueit AUX IID g mosoxu-
TesbHbIX YacToT (puc. 1).

Ha puc. 5 npusenena ucxognas OUX (myHk-
TupHasg JuHus 2) u cMenieHdbie AUX Ha yribl
—60° u +60° (iuHun 7 u 3), Y4TO JAEMOHCTPHPYET
BO3MOYKHOCTD He3aBucumoro cMetennss OUX. Cume-
uierable @YX 11o1yyeHbl ¢ TOMOIIbIO BEKTOPOB 110-
BOpOTA, 3HAYEHUS BellleCTBEHHON U MHUMOM yacTeit
KOTOPBIX IIPUBE/JEHbI B Taba. 2.

CocraBsgionie BEKTOpa MOBOPOTA CJAEAYET pac-
CMaTpUBaTh KaK YIPaBJSIONUI CUTHAJ, KOTOPBIi
MO3KET BBOJUTBHCS B (PUJIBTP B JMHAMUYECKOM pe-
xkuMme. IIpm TakoM ympaBseHUW TIePeXOIHBIN Tpo-
mecc 751 hasbl BBIXOJHOTO CUTHAJA OTCYTCTBYET,
4YTO SIBJSIETCS IIPEUMYHIECTBOM Pa3dpaboTaHHbIX
dbuabrpos. AUX 1nipu aToM ocraercst npeskHeii (cM.
puc. 5, kpuBas 4). Cmemienune @YX 1poucxoaut
6e3 U3MeHEHUsI ee yTrJa HAKJOHA, U3 Yero CJEIYerT,
YTO pPa3pabOTaHHBIM AJTOPUTM yIIPaBJIEHUS HE SB-
JISeTCs aHAJOTOM IUQPOBON JTMHUM 3aJEPIKKU.

BsiBoap1
B orcyTcTBUE KecTKUX TpeGOBaHUN K TTOJaBJIE-
HUIO BHE IOJIOCHI IPOIYCKAHUS TPOEKTUPOBAHUE

g poseix KUX-puabTpoB ciaemayer BeCTH MeTO-
JIOM 4acTOTHOW BbIOOPKHU. B aToM caydae pocrura-

TexuoJsorns 1 KOHCTPynpoBSaHue B 3/1eKTPOHHOIT anmaparype, 2012, Ne 1

13



SJIEKTPOHHBIE CPEACTBA: UCCJIEJOBAHUA, PASPABOTKHA

eTcs 60JIbliee OBICTPOIENCTBIE, YEM ITPU UCIIOJIb30-
BaHUU CBEPTOYHBIX AJTOPUTMOB.

Hanuuue B asroputme pabothbl HUIbTPA OTCUE-
TOB BBIXOJHOTO CWUTHAJa B KOMILIEKCHON dopme
no3poJigeT cMelarb ero MUX myreM yMHOMXKEHUSA
oTcueTa Ha €[MHUYHDBIN KOMILJIEKCHBIH BEKTOp I10-
Bopota. Cmetienne MUX He BbI3bIBAET MTEPEXOHO-
ro mporiecca jsi as3bl BBIXOJAHOTO CUTHANA U HE
BiaugeT Ha AUX.

Paspa6orannas cTpykrypa (QuabTpa MUHUMHU-
3UPYyeT KOJUYECTBO TIOCJEAOBATETHHBIX BBIYNCJIE-
HUII Ha MHTepBaJie JUCKPEeTU3ALUH.
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Designing of digital FIR-filters with independently
controlled phase-frequency characteristic.
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The structural realization of digital FIR-filters using
frequency sampling with real time control of phase-
frequency characteristic is considered. The characte-
ristics of elementary digital filters, the algorithm of
their output signals summation and the way of phase-
frequency characteristic shift are given.
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Kmouosi caosa: yugposi hinempu, KIX-girempu,
Komniaexcre nepemsopenns Dyp'e, ynpasainns pa-
304ACTNOMHOU XAPAKMEPUCTRUKOTO.

PosriignaeTbess IpoeKkTyBaHHSA Ta CTPYKTYPHA peaJisa-
1is mudposux KIX-diabTpiB MeTomoM 9acToTHOT BU-
6IPKHU 3 MOKJIUBICTIO YIIPaBJIiHHS (ha309acTOTHOIO Xa-
paKkTepucTUKOI0 B peasbHOMy 4daci. HaBogsarbes xa-
PAKTEpUCTUKH eleMEHTapHUX HQPOBUX PiJIbTPiB, aj-
TOPUTM CKJQJAHHS iX BUXIJHUX CHUTHaJIB i croci6
3MileHHs (Pa309aCTOTHOT XapaKTePUCTUKA.
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HbIX OECHPOBOAHBIX CeTell.

KBO[IHOI‘/'I CBSI3H.

/Fo.nucmm A. BecnpoBoaHbie KommyHukauuu.— MockBa: TexHocdepa,

KHura 3HakoMHT unTaTesNeil ¢ OCHOBAMH TEOPHH M TeXHOJOrMsMH Gec-
MPOBOJHON CBSI3H, a TaKXKe C aHAJUTHUECKHUMHU MHCTPYMEHTAMH Hcciie-
JIOBaHHU# B 3TOH 06sacTi. OHa cnmocoOCTBYeT GOPMUPOBAHHUIO Yy UHTATES
KOMIMJIEKCHOIO TOHUMAaHHUsl PyHAaMEeHTaJJdbHbIX MPUHILMUIIOB, JdeXKallUX B
OCHOBe cHcTeM OecnpoBoiHOH cBsi3u. [IpuBenen 0630p 6ecnpoBOAHBIX
CUCTEM M CTAaHAAPTOB, NPEACTAaBJEHbl XapaKTepUCTHUKH OeCcnpOBOAHBIX
KaHaJoB, BKJIIOUAasi OrpaHHUYeHHUs] UX MPOMYCKHOH crmocobHocTH. Jleranb- *

HO paccMaTpUBAlOTCS pas3/jHuHble METOAbl MOAYASLIMK U KOAUPOBAHHS, a

Tak»Ke cxeMbl 00pabOTKM CHUrHaJa, BKJAOUAs COBPEMEHHYIO afamlTUBHYIO MOILYJSLHIO,
TEXHOJIOTHH IHPOKOMOJOCHOH Mepenaud, MOAYJASALUUH HECKOMbKUX Hecyuinx. [ToapobHo
paccMOTpeHbl TEXHOMOTHH MHOTO3JeMeHTHBIX aHTeHHbIX cucteM. [lociennue raasbl no-
CBSILLEHbl CHCTEMAM MHOXKECTBEHHOIO J0CTYNa, CO3AaHHUI0 COTOBbIX CUCTEM U CHELHalb-

[TpenHasHaueHa ajsi LIMPOKOrO Kpyra crelanucToB, paboTaouux B 064acTu 6ecrnpo-

~
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