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1 Bsenenmne

JlabopaTopHnasa pabora «MeToabl 1ndpoBoOil MOIYJIAINN CUTHAJIA» IIpeIHA3HATE-
Ha JIJIsI N3y9eHNs BPEMEHHBIX U CIIEKTPAJbHBIX XapaKTePUCTUK CUTHAJIOB INQPOBOIi
MOJLYJISIIIAN.

DJIeMEeHTBI yIIpaBJIeHHs 110J1b30BaTeIbCKOr0 HHTepdeiica MO3BOJISIOT JUHAMUIIECKN
U3MEHATDH BUJ MOAYJIAINN U ITapaMETPbl CUTI'HaJIa 1 Ha6ﬂIOrZLaTI:> N3MEHCHUA BPEMEHHBIX
U CIEeKTPAaJIbHBIX JHaIPAMM.

2 MHurepdeiic nojb3oBaTeis

Ha puc. [1| mokazano ocHoBHOE OKHO IPOTPAMMBI TTOCTIE €€ 3aIlycKa.
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Puc. 1. Okuo porpaMMbl

['padudeckue okHa Ha puC. [I|0TOOpazKAIOT CJIEYIONIe CUIHAJBL (HyMEepPAIls CBep-
Xy BHH3, CJI€BA HAIIPABO):

1. Ucexoanprit ciaydaiiublii JBOMYHBIN CUTHAJ b(t), npunuMatomuii 3uadenus «0» u
«1» ¢ paBHOIl BEPOSATHOCTBIO.

2. JleiictBuresbaas dacth HY sKBUBasieHTa MOIyJMpoOBaHHOIO curHaja x(t) =

Rea(t) (em. 2.2).

3. Muumas gacts HY skBuBasenrta mopynuposatsoro curaaia y(t) = Imu(t)

(em. 2.2)).

4. Monymuposannsiit curnan u(t) (em. 2.2)).



4 2 Hurepdeiic roib3oBaTeIs

5. Curnasbnoe cossesaue (cu. [2.4).
).

[Ipaseiit kK Meimbio (ITKM) Ha jr060M 13 rpaduaeckinx OKOH BBI3bIBAET KOH-
TEKCTHOE MEHIO:

6. Bekropnast quarpamva HY sxBuBajienTa MOy IMPOBAHHOIO CUTHAA (CM.

7. BekropHas juarpaMma KOMILIEKCHOIO MOJLYJTMPOBAHHOTO curaasa u(t) (em. 2.3

e KommpoBathb B Oydep odbMeHa — KolmnmpoBaTh TeKyllee n3odpazkenue B 0ydep
obMeHa.

e CoxpaHuTh B ailyl — coXpaHUTh TeKylee n3obparkeHue B daii.

Jlesbrit Kk Meiibio (JIKM) B rpaduaeckom okHe witn HazkaTue OfHON U3 KJIABHII
YIpaBJICHUsT U3MEHSCT MO3UIIIO yKa3aTest (3e/1éHast BepTUKAIbHAST JIMHUA ):

o JIKM — ycranaBimBaeT yKazaTesb MO KypPCOP MBIIIIH.

o CTpesiKi «BJICBO» U «BIIPABO» — IEPEMEIAIOT yKa3aTeJab Ha 1 IHKCEIb BIEBO
(Ha3a/] BO BpEMEHN) WJIN BIPABO (BIEPE BO BPEMEHH) 110 CUTHAJTY.

o CrTpeJiku «BBEPX» U «BHU3» — IE€PEMEINIAIOT YKA3aTe/Ib Ha BEJTUINHY JJTUTE b
HOCTH OJIHOTO OMTa BJIEBO WJIM BIIPABO.

o KiaBumu «Page UP» n «Page Down» — mepemenaroT ykKa3aTesb Ha BEJTUINHY
TaKTOBOT'O UHTepBaJia 1{.

o Kirapummm «Home» u «Endy — mepeMeniaioT yka3aTeIb B HaUaJI0 U KOHEI CUTHAJIa
COOTBETCTBEHHO.

YKazaTe/m BHYTPHU BCEX OKOH MEPEMENTaioTCsl CHHXPOHHO.
['pynma saemenToB «IlapamMeTpbl» MO3BOISET U3MEHSTH IIapaMeTPhl CUTHAJIA:

e Mog. (Momyssiiinst) — BbIOOD BUJIa MOJYJISIIINN U 9IUCJIA TO3UIUIT MOy THPOBAH-
HOTO CUTHAJA, (MO3UIMOHHOCTH MOJLYJISIIIAN — 171).

e fO (I'ty) — ycranoBka reHTpasbHOl (HecyTeit) 4acTOThI CIeKTPa MOJLYINPOBAH-
noro curuana fo (I'm).

e TO (c) — ycraHOBKa BeJIMYUHBI TAKTOBOIO MHTEPBAJIA MOYIMPOBAHHOIO CUTHA-
na Ty (c).

o Af (I'y) — ycranoska jesuanuu yactorbl Af (I'iy) jyist curnaga UM,

HazkaTne kaonku «Paccunrarh cieKTp» 3allycKaeT pacuéT aMILIATYIHOIO CIIEKTPa
MO/IyJIPOBAHHOTO CUTHAJIA 1 0TOOpazKaeT pe3yJIbraT B OTJEbHOM OKHe (CM. [2.5)).
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2.1 I'ys1aBHOEe MeHIO

o Daiin

— PangomusupoBath (Ctrl+R) — crenepupoBaTh HOBYIO CIyYaiiHYIO TIO-
CJIeJIOBATE/IbHOCTD.

— Boixoa (Alt+F4) — BbIHTH U3 TPOrPAMMBL.
e Hacrpoiiku (Tosbko jiis npenoasareieit! )

— Hacrpoiiku nmporpamMMbl — 3ajaTh napaMeTpbl mporpaMmbl (. [2.6)).
e Ilomomnb

— PykoBoacTBo nosib3oBaress (F1) — OTKPBIBAET 9TO PYKOBOJCTBO.

— O mporpamMmme — 1nokasbiBaeT HH(MOPMAIIIIO O TTPOTPaAMME.

2.2 KoMmnjeKcHbIT MOYyJIMPOBAHHBIN CUTHAJI

Moyssitop B paboTe MOCTPOEH 10 KBaJpaTypHOil cxeme. KBajpaTypHbie KOMITO-
HEHTBI MOJLyJIMpOBaHHOrO curiasia x(t) u y(t) UCImoab3yIOTCs sl TOJIYIeHUsT KOM-
IJIEKCHOTO MOJIYJIIPOBAHHOTO CHTHAA U (t):

u(t) = u(t) + ju(t),

rie u(t) — JaeficTBUTe IbHBII MOLYJTUPOBAHHBIN cUrHA, %(t) — ero nmpeobpazoBaHie 1o
['misbepry:

u(?)
a(?)

fo — nenTpasnbHast (HecyIasi) 4acToTa.

x(t) cos(2m fot) — y(t) sin(2m fot);
y(t) cos(2m fot) + x(t) sin(2m fot),

2.3 DBekrtopHas guarpaMma MOAYJMPOBAHHOIO CUTHAJIA

Bekroprnasg mgmarpamma HY skBuBasenTa MomyJINpOBAHHOINO CHTHAJIA MMOKA3BIBa-
er Tekymnwii orcuér HY sxBuBasienTa (KBaIpaTypPHBIX KOMIIOHEHT) MOJLYJTHPOBAHHOTO
CUI'HAJIa B BUJIE BEKTOPa, Ha KOMILIEKCHOM IJIOCKOCTH. BBIOOP TEKYIero oTcyéra ocy-
IECTBJISIETCST ¢ TIOMOIIBIO yKa3aTe st (CM. . [I;raBHO TIepeMerniast yKa3aTesb, MOYKHO
HaOJII0/IATh N3MeHeHne (BpAaIlleHne) BEKTOpa CUIHAJA BO BPEMEH.

AHaJIOrTIHO, BEKTOPHAs JUarpaMMa MOIY/IMPOBAHHOIO CUTHAJIA IOKA3BIBAECT TEKY-
Uil OTCYET MOJYJIMPOBAHHOIO CUI'HAJIA B BHJE BEKTOPaA HA KOMILIEKCHON IIJIOCKOCTH.
JlmarpaMMbl CHHXPOHU3UPOBAHBI.
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2.4 Cur”HaJjibHOe CO3Be3/1ue

CurnajibHOe co3Be3jue 0ToOpazkaeT CUrHAbHbBIE TOUKE (TO3UIINK) MOJLYJINPOBAH-
HOI'O CHTHAaJIa Ha KOMILJIEKCHOH mockocTn. CHTHAJIBHOE CO3BE3/He CTPOUTCS TOJIBKO
JUL JIMHEHHDBIX BUJIOB MOJLYJISAIUN.

2.5 CnoekTp MOAYJUPOBAHHOIO CUTHAJIA

Buemnwnit B oKHa 0TOOparkKeHus CIeKTPa MOJIyJIMPOBAHHOIO CUTHAJIA TTOKa3aH Ha
puc. [2

Ha rpaduk BbIBOAUTCSA HOPMUPOBAHHOE 3HAYEHIE SHEPTETUIECKOTO CIIEKTPa MO-
JIyJINPOBAHHOI'O CUTHAJIA. DHEPreTUIECKUil CIIeKTD MoJiydaeTcs yepeanenneMm N KBaJl-
pPATOB AMILTUTY/IHBIX CIIEKTPOB peaN3aIliii MOy IMPOBAHHOTO curHaa. Bemmanna N
3aJ1a8TCs1 B HACTPOfiKax mporpammbl (cu. [2.6)).

[To ymoyanuio crekTp BBIBOJUTCS B JTUHEHTHOM MaciiTabe.

), CneKTp MOOyNUMpoBaHHOI0 CMrHana ) o) 1%

Glf)

0.10 ‘
f. Ty

2.00 8.00 14.00 20.00 26.00 32.00

@ oTmennTE ok

Puc. 2. CriekTp MOy IMPOBAHHOTO CUT'HAJIA

HpaBbeI KJIMK MBI Ha H306pa}K€HI/H/I CIIEKTPa BbISBIBacT KOHTEKCTHOE MCHIO!

e Ilepekaounts mMaciTad (JIUH./JIOT.) — MEPEKII0YacT MACIITab 0TOOpaKe-
HUST: JIMHEHHBIH (110 yMOJIYaHNIO) WK JIorapudMIIecKHii.

e KommpoBath B O0ydep odbMeHa — KolnmpoBaTh TeKyllee n3odpazkenue B 0ydep
oOMeHa.

e CoxpaHuTh B ailyi — coXpaHUTh TeKylee n3obparkeHue B dait.
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ILlenTpupoBarTh — LieHTpUPYeT U300parkeHue 1o/, KyPCOPOM MBIIIIH.

YMecTuTh B OKHE — 0TOODAKACT CUTHAJ (CIEKTP) MEJTHKOM.

YBeJIMIUTh — YBEJINYINBaeT N300parkeHue.

YMEHBIIUTHL — YMEHbIIAET N300parkeHue.

PuKcupoBaTh OTHOINIEHNE — (PUKCUPYET OTHOIIEHNE CTOPOH M300parKeHus.

praBJIeHI/Ie MBIIIBIO... — BBIBOJUT OKHO IIOMOIIIM CO CIIMCKOM KOMaH/ MBIIIIN.

2.6 HacTtpoiiku mmporpaMmbI

Buernuii B I1AI0roBOr0 OKHa YCTAHOBKH I1ADAMETPOB IIPOIDAMMBI [OKA3aH Ha
puc. [3

. HacTpoWKEM NporpaMMbl )L
MapaMmeTpebl oTobpameHnn MNapaMverpbl BMN1d®
OTc4EToB 338 TO 120 OTc4EToR 33 TO 32
Kon-Bo cMME. Ha 3KpaHe 10 Hucne Todek BN 2192
MHTepean yepe gHEHWA 1000
@ OTmMeHUTE <Jok

Puc. 3. Ycranoska napaMeTpoB IpOrpaMMbI

[Tapamerpnl oTOOparkKeHmsd:
o «0OrcuétoB 3a TO» — KOJIMIECTBO OTCUYETOB Ha OJHOM TAKTOBOM HMHTepBaJe 1.

o «Kom-BO CcuMMB. Ha 3KpaHe» — KOJMYECTBO <«CHUMBOJIOB» MOJIYJIUPOBAHHOIO
CUTHaJIa Ha SKpaHe, T.e. KOJNIeCTBO 0TOOparKaeMbIX TAKTOBBIX HHTEPBAJIOB 1.

[Tapamerpsr BITD:
e «0OTcuéTtoB 3a TO» — KOJIMIECTBO OTCUETOB Ha OJHOM TAKTOBOM HHTepBaJie 1.
e «Yucmo Touexk BII®» — paszmep maccupa BIID.

o «/HTepBan yCpemHEHUS» — KOJMIECTBO yCpe/IHdAeMbIX peanm3aruii N.
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