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1. 1EJIb PABOTbI

1.1. m3yuenue ¢pynkuii Mathcad jyis aHanm3a crieKTpa CUTHAJIOB;
1.2. m3yuenue ¢pynkuii Mathcad mis paboTsl ¢ daitnamMmu JaHHBIX;
1.3. uccnegoBaHue CIEKTpa CUTHAJIOB.

2. KPATKWUE ITIOSICHEHUS K JIABOPATOPHOM PABOTE

2.1. CneKTpbl NEPHOANYECCKUX CUTHAJIOB

[Tepuonuueckue (MOJIUrapMOHUYECKUE) CUTHAIIBI

X(t)=X(t+k-T), (1)

rae k — nenoe uncino, T — nepros NOBTOpEHMsI CUTHAA.

JU1 TONMUrapMOHUYECKUX CHUTHAJIOB BBOJUTCS MOHSATUE CHMEKTPA, T.€. COBOKYITHOCTH IpO-
CTBIX TaPMOHUYECKUX COCTABIIAIOIINX, HA KOTOPBIE MOXHO Pa3lOXHUTh cHrHall. CHEKTp CHrHaia
BBIPA)KAaeT €r0 YaCTOTHBIN (CIEKTPaJIbHBII) COCTaB, T.€. pacIpeaesieHHe M0 YacTOTe aMIUIUTYAbl U
(ha3bl rapMOHUK.

[TomurapMoOHHYECKUI CUTHANT MOXET OBITh MPEACTaBICH JUCKPETHBIM psaaoM Dypbe (auc-
KPETHBIM cneKTpOM)'

X(t)——°+ Zak cos( k-t)+bk-sin(2'Tn-k-t), Q)
k=1
T T T
rre (00=2f—n,a0 2. jX(t)dt ag =2 jX(t) cos(ZE k- ) dt, by =2 jX(t) sin(2% k- ) dt.
0 0 0
- 2
X(t)=co+2ck-cos(%-k~t+(pk), (3)

k=1
ag 2,12 by
Iae ¢ = —-— CpeAHee 3HAUCHHE, Cy =qaj +by , ¢k = —arctg(g).

HNudopMmaTuBHBIE MapaMeTPbl CHTHAJIOB.
Xmax — MaKCHMMaJIbHOE 3HAUYCHUE;
t+T
X_. = % IX(t) dt — cpenHee 3HaueHUE (MOCTOSIHHAS COCTABIIAIOILAS );
t
t+T
|X(t)| dt — cpenHEeBBIIPSIMIICHHOE 3HAYCHHE;

t

X

Cp.BBIIIP —

t+T
Xgm = % IXz (t) dt — nmelictBytomiee 3HaueHue (CK3);
t

T 00
2 2 2
Xoe =%+ [X? (t)dt—o %kak.
0 :

CK3 ~— T
Xm XCK3
K, = , K¢ =——— koodpuiueHTsI aMIIUTy 161 1 HOPMEL;
X ks ch.Bbmp



IIpsiMoyroJibHBIH HMITYJIBC.
2

ak=2‘Xm‘%'S(%), bx=0, a7°=Xm~% — cpenmee, X2, =Xm % - CK3,
S(x) = sm(n X)

S(w)
X(1)
Xm

t
‘ K
T T T T
all) 20)0 4(00 6~0)0 8-0
a) 0)

Puc. 1. [IpsiMOyTronbHBII UMITYJIBC (@) U €T0 TUCKPETHBIN crieKTp (0)

TpeyrojbHbIi UMITYJIbC (chMeTpuqulifl)

ay = Xm- T Sz(kt) bi=0, —Xm ﬁ—cpez[Hee XCK3 sz-ﬁ—CK&
S(®)
X()
Xm
t I I [ ] £ ¢
T T T T T T T T T
o0 200 40
a) 0)

Puc. 2. TpeyronbHbIi UMITYJIEC (CAMMETPUYHBIN) (2) 1 ero crekTp (0)

TpeyrojabHbii nMny.m,c (nnnooﬁpaanmﬁ)
by = —Xm-#) , =0, 7 = Xm- - — cpenHee, XCK3 Xm? % - CK3.

z
X(t) S(w)

Xm

(O]
t | I I T
T @0 200 40

a) 0)
Puc. 3. TpeyronbHbiil uMmyJsc (MH1000pa3Hblii) (a) u ero crexTp (0)




Hoaycunycouna.

k- k- a
ay = Xm~% . [S(% : (%— 1)+ S(% : (% + 1))J, b=0, 70 = Xm‘%%— cpenmee,
X = Xm” .25 — CK3.
X(1) S()
Xm 7
1] t
1 T |T| ’lI‘ T T T T T 0)
—— I N

L o0 2-00 4-00
a) 0)

Puc. 4. Ilonycunycouna (a) u ee criextp (0)
2.2. MoaeJmpoBaHue CIIEKTPa MePUOAUYECKUX CUTHAJIOB B mporpamme Mathcad

2.2.1. Ilpu MonenupoBaHUM CIHEKTpa MEPHUOJUYECKOrO0 CHTHaja B IAKETe Mporpamm
Mathcad nocraTouHo 3HaTh BbIpaxkeHUs i KoddduuuentoB psaa Oypbe u 3a1aTh TpedyeMoe Ko-
JUYECTBO AHAIM3UPYEMBIX TAPMOHHK.

Hanpumep, mis npsMOyrosibHOro curHaia TpeOyercs mpoaHaln3upoBaTh nepsbie 10 rap-
MOHHK.

k:=0.9 - HOMEpa rapMOHUK
Xm:=10 - aMIUIMTY/]la HUMITyJIbCa
t0:=0.5 - JUIMTEIBHOCTb UMITYJIbCa
T:=2 - IEPHUOJ] CUTHANA
=X Q=4 - CKBaXHOCTb CHT'Hasa
t0
sm(n x)
FE(x) = - (pyHKIIHS OTCUETOB
T-X
a =2 XM b k1 a1 - koa(urmenTs! psana Oypobe
k Q Q 0 Q k
C = (ak)2 + (bk)2 - aMIUTUTYJHO-4aCTOTHAs XapaKTepUCTUKA



xd(t) ¢

| 15T

|
—

|
=]
o

|
<
&}
ol
&}
=]
o

t k
a) 0)
Puc. 5. IlpssmMoyronbHBII IEpHOIUYECKUN cUTHAM (a) U ero crekTp (0)

2.2.2. bonee cioXHBIN CTOCOO BHIYUCIICHUS CIIEKTPa, HO BMECTE C TEM 0OJiee YHHBEPCAIIb-
HBIH, UCTIONB3YeT BCTpOeHHbIE (PyHKIMK UHTerpupoBanus Mathcad u mo3BossieT BRIYUCIATD KOA(]-
¢unments psna Oypbe mpu MPor3BOIBHON (popMe epHOTUUECKUX CUTHAIIOB.

Hampumep, 1i1si mpsSMOYTroibHOTO CHTHaia TpeOyeTcs mpoaHalIu3upoBaTh nepBeie 10 rap-
MOHUK.

Curnan MoxeT OBITh 33/1aH CUMMETPHYHO (puc. 5.a) Ha uHTepBane Bpemenu ot —(1/2) no
+(T/2). B aTOM ciy4ae M3MEHSTCS Mpenetbl HHTETPUPOBAHMS NPU BBIYHUCICHUU KOX(PPHUIIMEHTOB
psna, BeIpaxkeHus 2—3.

k:=0..9 - HOM€pa TapMOHHUK
Xm:=10 - aMIUIUTyJa UMIIyJbca
t0:=0.5 - IJIATENBHOCTh UMITYJIbCA
T:=2 - IIEPUOJ CUTHAJIa
= % Q=4 - CKBaXHOCTH CHTHAJIa

-T T — 2
tst = 7 tmax:= E t:=tst,tst + t0-10 ~..tmax - BPCMiA MOACIHPOBAHUA

t0
xd(th) := | Xm if |th| < B - MATEMATHUYECKOE OIMMCAHUE CUTHATIA

(0) otherwise

(tmax

tmax
2 2
Ad, = I J Xd(th)-COS(?n-kthj dth Ad = —f xd(th) dth - KO3pduments! psna Oypbe
tst
tst

[tmax

Bd, = % xd(th)~sin(%~k-th] dth - kKooQduuuents pana Oypbe

tst

2 2
Cd, = ( Adk) + (Bdk) - aMIUTUTYTHO-9aCTOTHAS XapaKTEPUCTHKA

Pe3ynbTaT BEIUMCIIEHUS aMIUIMTYIHOTO CIIEKTpa OyAeT TakoH ke, Kak Ha puc. 5.0.



2.3. CneKTpbl HENMEPHOANYECKUX CUTHAJIOB

Otnuune nepexoAHbIX (HEMEepHOAMYECKUX) CUTHAJIOB OT MEPUOAMYECKHX B TOM, YTO HX
HeNb3s MPEACTaBUTh CYMMOW T'apMOHHUK, TO €CTh B BUJE AUCKPETHOro cmekrpa. OJIHAKO Takue
CUTHAJIBI MOXKHO TPE/ICTaBUTh B BHUJIC HENMPEPBIBHOIO CHEKTPA, MOIy4aeMoro npeodpazoBaHUEM

dypee

SG-w) = | X(t)-e I dt = S(w) - e @) (4)
0

Y4uTeiBas paBEHCTBA
S(-®)=A(®)+ j-B(®) 1 e T =cos(w-t)— j-sin(o-t)
CIICKTP CHUTHAJIA BBIYUCISICTCS TAKIKE B BUIC

S(j-©) = j X(t)- cos(e- t) dt -j- j X(t)-sin(e- t) dt. (5)
0 0

IKCNOHEHINATbHBIN HMITYJIbC.

-a-t .
X(t): Xm-e ,tZO, (6)
0 ,t<O0.
X(t)
S
X i (®)
t ®
a) T T T T |6) 1 T T T T

Puc. 6. DxcioHEeHIIMAIBHBIN UMITYJIBC (2) U ero cekTp (0)

3aryxawimme KojgedaHus.
ettt . >0:
X(t) = Xm-e cos(w-t) ,t>0;
0 ,t<0.

(7



X(t)

a)

NS(w)

0)

Puc. 7. 3aryxaromue kosniebanus (a) 1 ux crektp (0)

IIpsiMOYT0JILHBIN UMITYJIbC.
Xm ,0<t<7;
X(t) =
0 ,t<0;t>1.

X(t)

Xm

®)

S()

a)

0)

Puc. 8. IlpsmoyronbsHbIil UMITYyJIbC (a) U ero crekTp (0)

2.4. MoneJmpoBaHue ClIeKTPa HeMEPHOANYECKUX CUTHATOB B nporpamme Mathcad

Breraucnenue CIICKTpa HCIICPUOINYCCKUX CUTHAJIOB PCKOMCHIAYCTCA MPOU3BOIUTL B COOT-
BETCTBUU C BhIpakeHUsAMH (5). B 3TOM ciyyae ynaercs MOBbICUTh CKOPOCTh BBIUMCIEHHUM IO CpaB-
HEHMIO C MPSAMBIM BBIYUCIIEHUEM HHTErpaibHOT0 npeodpazoBanus Oypobe (4).

Jlanee npuBeeH NpUMEpP BBIYHUCIECHUS CIIEKTPA NPSIMOYTOJIBHOTO UMITYJIbCA.

Xm:=10 - aMIUIMTYJJa UMITyJIbCa
t0:=0.5 - JJIUTCIIBHOCTb UMITYJIbCAa
t:=0,1t0: 10 2,_ t0-2 - BpEMs MOJACIIUPOBAHUA

x(t):= | Xm if t<tOAt>0

(0) otherwise



A(q) ::J x(t)-cos(q-t)dt  B(q) ::J x(t)-sin(q-t) dt
0 0

S(q) ::J A(q)2 + B(q)2 - aMIUTUTYTHBINA CIIEKTP CUTHAIA

fx:=0,0.1.. 50 - YaCTOTHBIN Axuara3oH MOACIUPOBAHUA

wx(fx) :=2-n-fx - KpyroBas 4acToTa

12T 6T
11T 54T
10 48T
T 4
ot 42
71 3.6T
x(t) 6T S(fx) 3T 3\
5T 2471
‘3‘: 18T
ot 127
1+ 0.6T /
: 1 1 1 1 1 1 1 1 y

T T T T 1 T T T T

0 5 10 15 20 25 30 35 40 45 50
t fx

a) 0)

Puc. 9. IlpsmoyronbsHbIil ©MITYyJIbC (a) U ero crekTp (0)
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2.5. AHa;u3 cnekTpa ¢ nomowmb10 beicrporo npeodpasosanns @ypoe (BIID)

Jl7is aHanmM3a CIeKTpa CUTHAJIOB, 3allMCAHHBIX B BUJE (DAilJIOB JaHHBIX, B TTAKETE MPOTPAMM
Mathcad2001 umerotcs cieayromue QyHKIUU:

READPRN(“file”) — cuuTbiBaHNEe MaccuBa JaHHBIX U3 TEKCTOBOTO (aiina;

WRITEPRN((“file”) — 3anuch 1aHHBIX U3 MaTPHIIBl B TEKCTOBBIN (DA,

READWAYV(file) — cuuthiBanue maccuBa aMmuntya u3 WAV-¢aiina (KOJOHKA COOTBET-
CTBYIOT KaHaJlaM JaHHBIX, CTPOKHA — MOMEHTaM BPEMEHH).

WRITEWAV(file,s,b) — 3anucs matpuiisl B popmare WAV-daiina;

CFFT(A) — Beruncnenue bII® marpunbr A (cnenyet He myTtaTth ¢ dyHkuuen cfft(A));

ICFFT(B) — Beruncnenue ooparaoro bI1® marpuiisr B.

Oynknuu Beraucienus bIID Tpelyior, 4ToOb KOJIMUECTBO 00pabaThIBa€MbIX OTCUYETOB ObI-
110 kpatro 2V, re V — uenoe gucio.

2.5.1. Hanpumep, tpebyeTcs 3anucaTh TEKCTOBBIN (pailyl JaHHBIX CHUTHAIA, COCTOSIIETO M3
OCHOBHOW TapMOHUKH U HEKOTOPOT'O PABHOMEPHO PACIIPEACIECHHOTO ITyMa.

Fd :=8.192 103 - yacrora guckperuzauuu, I'n Ti:=Fi 1
fx:=96 - OCHOBHafl 4acToTa curiaja, I'n ox:= 2. H
Ux:=10 - aMIUIMTYAA CUTHAJIA

Jl1ig 3amucu He MeHee ABYX MEePUOJI0B OCHOBHOM rapMOHUKHU fX MpH yCIOBUH, YTO KOJIUYE-
v
CTBO 0TcueTOB Nmax KkpatHo 2, Nmax JOKHO OMPEIeIsaThCS CISAYIONUM 00pa3oM:

Fa
10g(?~2j
X J Nh

log(2)

Nmax:= ZNh+1 Nmax= 256

Nh := floor =7

1:=0..Nmax— 1 =O0TCYETHhI CHUI'HAJIa



xideal := Ux I-sin(@x T4i) - OCHOBHAsI TADMOHHMKA CHTHAJIA
1

L:=10 - KOJIMY€CTBO T'AaPMOHHUK 1IyMa 1
Kr:=20 - KO3((PHUUHEHT rAapPMOHHUK A= Krl00
JL—2+1
L
x, = xideal, + Z Ux: A 1-sin(ox Té-i-k) - CyMMAapHBbIii CHTHAJ]
k=2

B nmanHOM npuMepe BCnoib3y0TCS KpaTHBIE OCHOBHOM 9acTOTE CUTHAJIA TAPMOHHUKH HIyMa.
2.5.2. Jlanee npou3BOAMUTCS 3aMKCh MOJTYYSHHBIX OTCUETOB CUTHaNA B ¢aitn «DataX.prn»

f.= "DataX.prn" WRITEPR]\Kf) =X =-3anncb OTCYETOB CUrHana B cbaﬁn

2.5.3. Eciiu TpebyeTrcs MPOU3BECTH CUMTHIBAHUE JIAHHBIX, HAIPUMED, 3aIMMCAHHBIX C TIOMO-
IO BBIIIE YKA3aHHBIX MPOIEAYP, BBITOIHIETCS 0OpaTHas oneparus

d :="DataX.prn" -(haii1 BXOIHBIX JaAHHBIX

Y :=READPRNd) - YTeHHe BXOJHBIX JAHHBIX U3 (aiijia
nm:=length(Y) - KOJIH4Y€CTBO 0TCYETOB B (haiiie JaHHBIX
i:=0..nm— 1 nm = 256

Fo:=8.19210° -4aCcTOTA AUCKPEeTH3aUMH T :=(Fo) !

Transform

6T
Bxoansbie lannble 541
20 lci| 48T ®
16 427
12 1
s l 3.6
4 3T
Yi 0 |Cj| 24T
T OOQO 181
8 12T
-12 1
0.6
16 o N Il |® o N @ 4
20, 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0 2 4 6 8 10
T i
a) 6)

Puc. 10. Curnan, 3anucannsiii B paiin nanneix «DataX.prn» (a) u ero criektp (0)

. v
2.5.4. IlockosibKy KOJHMYECTBO OTCYETOB B (hailie KpaTHO 2, TO HET HEOOXOJIUMOCTH BBI-
MOJTHATH MPOBEPKY M yCEUEHHE KOINYECTBA 00pabaThIBAEMbIX JTaHHBIX.
Hanee Boinonnsercs bII® u crpoutcs rpaduk aMIIMTYAHOTO CIIEKTPa CUTHAIA.

C:=CFFT(Y) - A0N00ia idaiadacidaicd Oooud
i=0.16 - élée+afoal ileactiaading fon+aoia AIO
2.5.5. I1o HOMEPY MOKHO ONPEETUTh COOTBETCTBYIOIIYIO YaCTOTY FTAPMOHUKHU B CIIEKTPE.

Fo

fi:=3 fi=96

nm

B nanHOM city4yae rapMOHHUKE ¢ HOMEPOM 3 COOTBETCTBYET yacToTa 96 I'i.

10



3.

[NPOT'PAMMHOE OBECIIEYEHUE

[Tpu BeITIOTHEHUH JTAOOPATOPHON pabOTHI UCIOJIb3yeTcs makeT nmporpamm Mathcad Bepcun
2000 u BbI1IIE.

4.

4.1.

ITPOTPAMMA JIABOPATOPHOM PABOTEI

W3yunTh METO/IbI aHANIM3a CIIEKTPa CUTHAJIOB B Makete nporpamM Mathcad.

4.2. BBITIOTHATH 3aMKMCh U CYMTHIBAaHUE (paiisia, CoepKaIIero OTCUSThI CUTHANIA.
4.3. PaccuuTtaTh ¥ MpPOAHAIU3UPOBATH CIIEKTPHI CUTHAJIOB C MOMOIIBIO ObICTpOro mpeobpa-

3oBaHus Pypwe (BI1D).

4.4. PaccunTath H MMpOaHaJIU3UPOBATE CHEKTPbI HCUCPUOJAUUCCKHUX CUTHAJIOB C IMOMOIIBIO

npeodpaszoBanus Pypee.

4.5. PaccunuraTh n IpOoaHaJIM3UPOBATDH CIICKTPBI IICPUOAUICCKUX CUTHAJIOB C ITIOMOUIBIO JUC-

5.1.

KpetHoro psaa Oypse.
KOHTPOJIBHBIE BOITPOCHI

Onpenenenue cuekTpa curHaia.

5.2. Metosl pacuera CIEKTpa MEPHUOJUUYECKOTO CUTHATIA.
5.3.  Meroasl pacyeTa CieKTpa HEMEPUOIUIECKOTO CUTHAIA.
5.4. OmnpeneneHue cpeHEro, CpeIHEKBAAPATUUECKOT0, CPEIHEBBINIPSIMICHHOTO 3HAYEHUH,

KO3 PHUIIMEHTOB aMILTUTY B! ¥ (POPMBI CUTHAIA.

5.5. OcuoBuble ¢yHkuuu Mathcad nis 3anucu/cunTeiBanus (pailyioB NaHHBIX M aHAIU3a

CIIEKTpA.

5.6. Kak onpeenuts Gnmkaifinee MeHbIee 9HCII0 KpaTHoe 2", rae V — 1enoe 4ncio.
5.7. Kak 3amate B Mathcad npsMOyToIbHBINA UMITYJIBC (TPEYTOIbHBI CUMMETPHYHBIN).
5.8. Kakue pynkiuu ucnonb3yrorcs B Mathcad a1t 3anmucu/canuThIBaHUS TEKCTOBBIX (haii-

JIOB JaHHBbIX.

5.9. Kak omnpeaenutps KOJIMYECTBO OTCUETOB B TEKCTOBOM (paiiyie TaHHBIX.
5.10. Kakue pynkiun Mathcad ucnomns3yrores s Berauciaenus bI1®, obparnoro BIID.

6.

6.1.1.

[NOPAOK BBIITIOJIHEHM A JIABOPATOPHOI'O 3AJIAHNUA

6.1. CniekTpaJibHbIi aHAJU3 ¢ UCNO0JIb30BaHUeM BII®
[ToaroroButs U BBecTH B aiin nporpammsel «lab2 1.mcd» ucxoansie nanueie (m.2.5.1),
HeoOXOoauMBbIC sl CHHTe3a curHaJga X: gactora curHana F.= 100 ['m; ammuryga — 10;
koa¢ppunument rapmonuk Kr=20 % (L=10, nepBbie 10 rapMOHUK C paBHOMEPHBIM pac-
npeaesnenueM), dacrora auckperusauuu F,=10 kl'u. KomnuectBo oTcueToB curhaia
noikHO 66iTh 2° | Tie B — menoe wmcio (pexoMmeHayeTcs 3anicaTth He MEHee 2-X MepHo-
JIOB CUTHAJIA).

. 3ammcaTh OTCYETHI MOYyYeHHOTO curHana B ¢ain «dataX.prny». [Toctpouts rpaduk cur-

Hana (m. 2.5.2).

. Co3znatp BTOpOM mporpaMMHbIi (aitn «lab2 2.mcd», B KOTOpOM MPOU3BECTH CUUTHIBA-

HUe AaHHbIX (M. 2.5.3) u3 daiina «dataX.prn» B matpuity Y.

. Iloctpouts rpadux curnana Y (m. 2.5.3). Onpeaenutps KOJIMYECTBO OTCUETOB CHTHAJIA B

¢aiine (cumras, 4TO KOJIMYECTBO 3apaHee HEM3BECTHO).

. Berunciute criektp curnana merogom BII®D (pyukmus C=CFFT(Y)). [loctpouts rpa-

(UK aMITTUTYAHOTO CIIEKTpa cUrHana (m. 2.5.4).

11



6.2.1.

6.2.2.

6.2.3.

6.2.4.

. IIpoBepHUTH COOTBETCTBUE MEKy HOMEPOM I'apMOHUKHM B IIOJyYEHHOM CIIEKTpE W ACH-

CTBUTEIIHOM 4acTOTOM rapMOHUKHU B curHaie (m. 2.5.5). J{nsg aroro Heo6xoauMo HalTH
Homep K mMakcuManbHO#M rapMOHUKH B CIIEKTPE — JaHHAs TAPMOHHUKA COOTBETCTBYET OC-
HoBHo# yactote curHana F.=100 I'u. [To dpopmyne Fy=K-F, / N Beruucnsercs dacrora
rapMoHUKH (N — KOJMYECTBO OTCYETOB aHAIM3UPYEeMOro curHana). B oOmem ciydae
HMMEETCS OTKJIOHEHUE MEXy AEHCTBUTENbHON YacToTou F, u wactoroi Fy.

. MoBTopuTh Nn. 6.1.1 — 6.1.6 11 rapMOHMYECKOr0 CHrHAA ¢ yacToToi F.=2"=128 I'w,

(npu wacrote nuckperusarnuu F,;=10 kI'm). [TocTpouts rpaduku HCX0MHOTO CUTHANA X U
ero crektpa C, a Takke MPOBEPUTH COOTBETCTBUE MEXy HOMEPOM TapMOHUKH B TIOJTY-
YEHHOM CHEKTPE U JEUCTBUTEIBHOM YaCTOTOM TaAPMOHUKHU B CUTHAJIE.

. IloBTopuTth nm. 6.1.1 — 6.1.6 11t rapmoHnyeckoro curnana ¢ yacroror F=100 I'u. (ua-

CTOTa IUCKPETU3ALUU TIPH 3TOM paBHa 2V, rxe V — uenoe uucio, Harpumep V=13). Ilo-
CTpOUTH Tpaduku UCXOAHOTO curHana X u ero cnektpa C, a TakKe MPOBEPUTH COOTBET-
CTBUE MEXJly HOMEPOM rapMOHHUKH B MIOJYUYEHHOM CIEKTPE U JIEHCTBUTEIBHON 4acTOTON
rapMOHHKHU B CUTHAJIC.

. HoBTopurts nm. 6.1.1 — 6.1.6 1711 rapMOHUYECKOrO CUTHAJA C YaCTOTOM FC=27=128 T

(JacToTa JUCKpeTH3ALMK IpH 3ToM pasHa 2V, rie V — renoe uucio). [Toctpouts rpapu-
KM MCXOAHOro curHana X u ero crnekrpa C, a Takke NPOBEPUTh COOTBETCTBHUE MEKIY
HOMEPOM T'APMOHUKHU B IIOJyYEHHOM CIIEKTPE U JEHCTBUTEIBHON YaCTOTOM FapMOHUKHU B
CUTHAJIE.

6.2. AHaTM3 cIIeKTpa ¢ HCO0JIb30BaHNeM npeodpasosanns Pypbe u psaaa @ypne
Co3pmate mporpammHusbiil daiin «lab2 3.mecd». 3apaTh HenepuoOAMYECKHI CUTHAN B BHJE
dbyuknun BpemeHu (popma curHaia 3agaeTcs npernojgaBareiaem), m. 2.4.

BbIuncnuTh CHeKkTp curHaia, ucmoibiys npeoOpasoBanue dypbe (MHUMYIO U JI€HCTBU-
TEJIbHYI0 YaCTH PEKOMEH/YETCsl BBIYMCIATh pa3zienbHo). IlocTpouts rpaduk noaydyeHHo-
ro crekTpa cursaia (m. 2.4).

Omnpenenuts kodpunmentsl psga Oypre A1 BHIOPAaHHOTO CHUTHAlIAa B clydae, KOrua
CUTHAJI SBJISIETCA MEPUOAMYECKMM (IepuoJl 3ajaTh B JiBa pa3a OoJibllIe JUINTEIHOCTH
curnana). [loctpouTs rpaduk mosyueHHOro CrIeKTpa curHaia (IPeICTaBUTh €T0 B BHIIE
JTUCKPETHBIX TAPMOHUK), M. 2.2.2.

CpaBHHTB TPaQUKH MMOTyUYECHHBIX CIIEKTPOB.
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