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[Momy4eHbl COOTHOLICHUS ISl OTCYETHBIX (DYHKIIHUI, KOT/Ia IePUOANYSCKHIIA CUTHAT
U €ro MpOU3BOJIHBIC TIOABEPIralOTCsS PABHOMEPHOW JAMCKpETH3alu. PaccMOoTpeHsl
BBIPKCHHUS JIJISI TUCTICPCUH OIMUOKKA PEKOHCTPYKIIMHM TAKOTO CHTHAjla Ha JIF0OOH
4acTOTE MPU UCTIOJIB30BAHUH MOJTyYE€HHBIX COOTHOLIEHUHN.

Benenne. OOBIYHO A1 TEPUOANIECKOTO CUTHAJIA HCIIONIB3YETCS CTaHAAPT-
HOe pa3jioxeHue (/N HedeTHO)
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Ecnu mpousBectr moactanoBky (2) B (1) U cMEHUTH MOPSIIOK CyMMUPOBaHMUS,
TO cooTHomeHue (1) mpuHUMAEeT BUA TEOPEMBbI OTCUETOB IS MEPUOTUIECCKOTO
CUTHaja
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B pa6ore [1] momydeHb! HHTEPIIOIAIMOHHBIE (POPMYITBI JJIS1 BOCCTAHOBIICHHS
CUTHAJIa C OTPaHUYEHHBIM CIIEKTPOM 10 COBOKYITHOCTH PAaBHOMEPHO CIIEYIOIINX
OTCYETOB CUTHAJIa M OTCUETOB €ro NPOU3BOIHBIX. ([lajee HCIoab3yeTcs 3Ta xKe
cXeMa PEKOHCTPYKLMH Mepruoanyeckoro curnana.) [lomyuens! Gpopmyisl s co-
OTBETCTBYIOLIMX OTCUETHBIX (DYHKIIMHA U COOTHOIICHUS Ul JUCIIEPCUH OLINOKH
PEKOHCTPYKIIUHN Ha IPOMEKYTOUHBIX YaCTOTaX.

OtcyeTHbIe PYHKIIUH M COOTBETCTBYIOLME HHTEPNOJISAIINOHHBIE (hOPMY-
Jabl. OTcueTHbIe PyHKINHU AJIs1 PABHOMEPHOM MTOCIIeI0BATEILHOCTH 3HAYCHHUH T1e-
PUOAMYECKOTO CUTHAIA U 3HAUYEHUH er0 IPOU3BOJHBIX BHITEKAIOT U3 COOTBETCTBY-
IOLINX COOTHOLICHUH JUIsl TAKOH K€ MOCIIeI0BaTeIbHOCTH CUT'HAJIA C OTPAHUYCH-
HBIM CHEKTPOM [ 1] mpH UCTIOIB30BAHNU U3BECTHBIX COOTHOIICHHH
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1 PaCCMOTpI/IM CHa4daJia cnyqaﬁ, Korga JJisl pCKOHCTPYKIWU CUTHAJIa UCITOJIb-

3y1otcs Tonbko ero orcuetsi { £ ¥ (nA)}, n =0, N — 1, na nepuone NA.B cuiy Toro
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SO0 =10+ kND), (6)

KJIaCCHUYCCKas TCOpEMa OTCHETOB
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OUYEBHIIHBIM 00pa3oM Mpeodpasyercs K CIeAYIOmEeMY BUILY:
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n=0 k== E(z — nA — kNA) (®)

Hcrnonb3ys nanee cooTHomeHue (5) U1 HeYeTHBIX 3Ha4eHUI N, a COOTHOIICHNE
(4) nnst wetHBIX N 1pH 7 =1, TI0CIIE HECTIOKHBIX TIPEOOPa30BaHUIA OITyYHM HHTEP-
nonsioHHbIe hopmyny (3) 1 popmyiry
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Crnenyer 3aMeTuTh, uTo cooTHOeHHs (3) 1 (9), XOTS M TOYHO ONKCHIBAIOT HA Yac-
2 o
TOTax N—TAE k (1) mepromnyecKuii CUTHAJ TIOCPEACTBOM €TI0 OTCUETOB, OKA3BIBAIOTCSI
MaJIO0 IPUTOIHBIMHU IS €T0 PEKOHCTPYKITUU Ha WHBIX YaCTOTaX. ITO 0OCTOSTEIb-
CTBO OOBSICHSIETCS TEM, UTO yCIOBHE (6) eaeT CUrHail pa3pblBHBIM. CTaHmapT-
HBIM MIPHEMOM B TaKOW CUTYaIllH, CHIDKAIOUIUM ITOTPEITHOCTh WHTEPIOJISIUH,
SIBIIIETCSl WMCIIONIb30BaHUE KOCHMHYCHOTO TpeoOpa3oBanus dDyppe. OTcueTHBIE
(YHKIMU 71 OTOTO Cy4asi MOTYT OBITh JIETKO TIOJTYYEeHBI U3 COOTHOIICHUS (3)

nim (9) IIOCJIC YABOCHUA YUCIIa N, CABHWI'a BIIPABO Ha INOJIOBUHY MHTCpPBaJIa JUCK-
peTuzanuu 1 UCIOJIb30BaHNd YCIOBUA YCTHOCTH
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f (ZA)—f (2NA - A). (10)

Ecnu BeIMOSHUTE 3TH BBIYHCJICHUA, TO IJI KOCUHYCHOT'O npeo6pa30BaHI/I;1 TCOpEC-
Ma OTCYETOB IPUHUMACT BUL
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2. JIns paBHOMEPHBIX ITOCIICAOBATEIFHOCTEH OTCUETOB CUTHAIA M €TO TIEPBOM

o o T
IMPOU3BOAHOM, KOTJIa CIIEKTP CUI'HAJIa OrpaHNYCH 4aCTOTOU X W UHTCPBAJI MCKIY

MapaMy OTCUETOB COCTABIISCT BEMMUUHY 2A, TEOpeMa OTCUSTOB BBITVISIUT CIISY-
romuM obpasom [1]:
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Ecnu curnan nepuoauueckuii 1 ero nepruoji coctasisieT N2A,To U3 paBeHCTB
(4) u (12) criemyet, 4TO HE3aBUCUMO OT YETHOCTH WIIA HEUeTHOCTH 4rcia N Teope-
Ma orcuetoB (12) npeBparaercs B paBeHCTBO
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Herpynno Bunets, uto mpu N — oo cooTHOIIeHne (13) mepexoauT B COOTHO-
menue (12), Tak kax

lim 22 Nsin —"—(z—m2A)=(t —n2A),  lim cos—"— (¢ —n2A) =1.
N 5o 1 N2A N 5o N2A

Berancnsas ms (13) KOCHHYCHO-CHHYCHBIE KOY(POHUITHEHTHI KITACCHISCKOH (Hop-
Myae (1), Tomydaem:
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CxomuMocTh (13) Ha TPOMEKYTOUHBIX YACTOTaX TaKXKe HEYIOBIECTBOPUTEIHHA.
[Ipu mepexone K KocuHYyCHOMY IIpeoOpa3oBanuto cooTHomnenne (13) mo ananorun
¢ (11) mpuHUMAET CIeAYIOMNN BUI;
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KoaddummeHTs! cTaHIapTHOTO KOCHHYCHOTO pa3iioxeHus 1yt hopmyssl (15)
MOTYT OBITh OINpPEAEIICHBI Yepe3 CUHYCHO-KOCHHYCHBIE K03 dumenTs! u3 (14)
IIpU 3HAYCHHSIX apryMeHTa (QyHKIMH, CHHyca M KOCHHYyca, paBHBIX (2n —1)A u
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3.IlycTb 3aaHa paBHOMEPHAs 110CJIE0BATEIbHOCTD TPOEK OTCUETOB CUTHAJIA
U €ro ABYX NEPBbIX MPOU3BOIHBIX, CIEAyIOMUX depe3 uarepsai 3A. Toraa, kak

v T
cnenyer u3 [1], TeopeMa OTCUETOB AJI CUTHaja C OTPAaHUYECHHBIM YacTOTOU "

CHEKTPOM (hopMyIHpyeTcs CIIeAyOUUM oopa3zom [2]:

3
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Teopema (18) sxBuUBaIeHTHA OOBIYHOM TEOPEME OTCUETOB MIPU YTPOSHHOI Ta-
CTOTE JMCKPETU3ALUH, TAK YTO 00II[ee YHCIO OTCUETOB B €AMHUILY BpEMEHH OCTa-
eTcsl OJJMHAKOBBIM. ECIn cCHTHAI IIepHOIUYeCKUH 1 €T0 IEpUOJT KPaTeH HHTEPBAITY
MOCJIC0BATEILHOCTH TPOSK OTCYSTOB CHTHAJIA U JIBYX €T0 IIEPBBIX TPOU3BOIHBIX,
T. €. mepuoz paseH N3A, 1o

FO)= Ot +kN3A). (19)

[Tocne moacranoBku (19) B (18), HCTIONB30BaHNS OUYEBUIHOTO PABEHCTBA

n’ 2 (¢ =n3A —kN3A)=sin® = (1= nm3A) (- (20)



1 HECJIOKHBIX MPEoOpa30BaHuil MOIydnM GopMyITy
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[Ipu HeueTHOM YHCHHE N, UCTIONIBL3YS PAaBEHCTBO (5), MOIYIHUM COOTHOIIICHUE
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Ecnu uncno N uetHo, T0, UCTIONB3Ys COOTHOIICHUE (4), OyIeM UMETh CIETYIOITYIO
TEOpPEeMy OTCYETOB:
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dopmyiet (3), (9), (13), (22) 1 (23) NO3BOIAIOT TOYHO PEKOHCTPYHUPOBATH Tie-
PUOAMYECKUN CUTHAJ ITPH PAaBHOMEPHOM JTUCKPETU3AINN IIYTEM MCIIOJIb30BaHUS
COOTBETCTBYIOIIUX OTCUCTHBIX (PYHKIIMH. DTH 5K€ COOTHOIICHHUS B MIPUHITUTIC MO-
I'yT OBbITh UCIIOJIB30BAHBI IPH PEKOHCTPYKIIMU CUT'HAJIA OoJiee 00IIero BUa.



Jucnepcust omudKu peKoHCTPYKUMH. Jlucriepcus ommOKA peKOHCTPYK-
WU CUTHaJIa OpPCACIACTCA OYEBUAHBIM COOTHOILICHUEM

(e?)= wasf(m)sz(co), (24)

rie S ; (@) — CreKTpanbHast INIOTHOCTh PEKOHCTPYUPYEMOTO CHIHAIA; & ?(w)— amc-

repcus OMMOKN PEKOHCTPYKITUU CUTHAJIA HA KOHKPETHOW 9acToTe (.
Bennunna £ () MOKET ObITh BEIYMCIEHA KaK C HCIOIb30BAHMEM OTCUETHBIX

(YHKITUH, TaK U ¢ UCIIOIB30BAaHUEM CTAaHIAAPTHBIX YaCTOTHBIX pasiokeHuit. Ilo-
CJIEJIHEE MPENICTABISICTCs 00JIee MPEAIOYTUTEIBHBIM, TaK KaK OTCUCTHBIE (DYHK-
IIUH B OTVIMYUC OT YaCTOTHBIX HE SABJIAIOTCA OPTOrOHAJIbLHBIMH.

1. PaccMoTpum cHavana, ueMy paBHA JHUCIEPCUS OIIMOKU PEKOHCTPYKIIUU
CUTHAJIA TIPH UCTIOIB30BaHUU TeopeMbl (3). B aToM ciryuae

. NA2 (N-1)2 5 5 2
e2(w)=— |dtle ™ —a, — a, cos “kt+b, sin ket || .
@ NA NLZ 0 ,; K77 NA T NA (25)

3neck B cooteTcTBUH ¢ (2) BemmunnHa f ¥ (nA)=¢ "
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+ + 5
el Nsinl oA -2k Nsin L] oa+ 25k N sin 8§ @A
N 2
r 2 N 2n
(N—l)/2| sin (mA—k]
2 N
) | N
k=1 N sin - mA—Ek il wA—Ek
N 2 N
sinzﬁ oaA+Ek
+ 2 N
' (26)
Nsin1 coA+Ek N mA+Ek |
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U3 puc. 1 cnenyer, uto pasnoxeHnue curuaia (3) HeyIOBICTBOPUTEIBHO OIH-

o 2n
ChIBACT CHUI'HAJI, Coz[epn(amml HpOMe)KyTO‘IHBIe yacToThl. Ha yacTtorax (D:ﬁk

(1< k <(N —1)/2) nucnepcust o1uOKU paBHa HYIIIO.
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Puc. 1. lucnepcus omuOKN PeKOHCTPYKUUH cUTHAIA (Gopmynoi (3) mpu pasIuyHBIX 3HAUCHHUAX
Yycila OTCYETOB Ha MEPUOJIE CUTHATA

[Tpu KOCUHYCHOM Pa3JIOKEHUH, OTCYCTHBIC (PYHKIIUH JIJIsI KOTOPOT'O OIpee-
JISTI0TCsI cooTHOMIeHueM (11), yacToTHOE TpeacTaBiIcHUE PYHKIIHH
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O _ n (27)
H=a, + z X kt,
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rae ko3¢ GUIHUEHTHI pa3IoKeHUs
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_ 1 O 2n-1,) _ 2 o( 2n-1 T

n=1
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s - = 5 5 -
YuutsiBas, uto f > A|=e rocje mpeoOpa3oBaHMiA, aHAJIO

THUYHBIX TPEABIIYIIAM, TOIXY4YnuM (opMyITy JUIs AUCTIEPCHN OLIMOKU:
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sinl oA+ k -sinl Yy w sinzl mA+2—nk —l
+ 2 N 2 N |+ 2 N
(29)
Nsin1 mA+£k N oA -k Nsinl mA+2—nk N mA+2—nk
2 N )2 N 2 N )2 N )|

Jucnepcus omubkH €2 () y’ke He UMEET B 3TOM CIydae KoebaTeIbHOro Xa-

pakTepa, a Bo3pacTraeT ¢ yBenmdeHneM 9actoTsl. CootHomenue (11) ymoBieTBo-
PUTEIHLHO BOCIPOU3BOUT MPOMEKYTOUYHBIC YAaCTOTHI CHTHAJA (puc. 2).
2. IlycThb 3amanpl Maphl 3HAUEHUH CUTHAIA M €T0 TIPOMU3BOAHON B abcmmccax

n2A (n=0, N —1),a curnan pekoncrpyupyercst popmyinoii (13). B atom ciyuae,
WCTIOJIB3Ys CTAaHAAPTHOE YAaCTOTHOE Pa3IoKeHNE CUTHANA, B KOTOPOM KOHCTaHTBI

paznoxenus onpenensiores cootnomenusamu (14), rae 1@ (n2A) =e "**", a 3Ha-

uenns npomsogHoit £ (n2A) =—ime >, nomyuuM creayrouyio Gopmyiy

JUTSL TUCTIEPCUH OMIMOKN PEKOHCTPYKINU (puc. 3):

. 2
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N -k oA N N
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N N

sin” N| oA -k X
N _ N ) sin” NoA B

stinz(wA+nk) N sinoAN®wA

N -k oA
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Puc. 2. lucnepcus ommOKN peKOHCTPYKIUH cUrHaiga Gpopmynoid (11) mpu pa3snuyHbIX 3HAUCHUAX
YyCcila OTCYETOB Ha MEPUOJIe CUTHAIA
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Puc. 3. [lucniepcust ommOKN PeKOHCTPYKIUH CHTHATIa Gopmyrnoid (13) mpu pa3nuvHBIX 3HAYCHUSIX
YHCIIa OTCYETOB HA MEPHOJIE CUTHANIA

sinzN(mA +nkj . cos(mA +nkj—’
N N
- i (30)
Nsin[mA +nij(ooA +nkj J
N N

3akrouenue. 13 coornomennti (26) u (30) (cm. puc.1 u 3) ciemyert, 9To B 00-

T
JIACTH YacToT |o|< " PEKOHCTPYKIIMS CUTHAJIA C UCTIOJIb30BAHUEM MHTEPIIOJISIIU-

oHHBIX popmyi (3) u (13) maeT mpakTUUECKU OUH U TOT KE HEYIOBJICTBOPUTEIb-
HEI pe3ynbTaT u3-3a sBieHnii [ mb0ca, moaToMy HEoOXOoanMa MepeaucKpeTH3a-
st [Ipu moctatouHo OonbinoM N Ha 4acTOTax Bblile 4acToThl HalikBrcTa 1Mo
TOYHOCTHU peKOHCTPYKIMK (opmyna (13) sxBuBanentHa popmyie (12), a hopmy-
na (3) — crangapTHOl Teopeme orcueToB (7) (cMm. [2]).

Teopema orcueroB (11) ynoBiIeTBOPUTENHEHO BOCIIPOU3BOAUT YacTOTHI MpPHU

s )
o< ~»ana 0oJiee BBICOKHMX YaCcTOTaX SKBUBAJICHTHA CTAaHJIAPTHOM TeopeMe OT-
CUeTOB JUIA Henepuoauaeckoro curHana (7). llo-Buaumomy, mpu epencKpeTH-

3alliu €€ MOXKHO UCTIONB30BaTh Jijis octpoenus KM X-¢punprpa no meronuke, u3-
JIO’KeHHOH B [3].
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