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COJIEP)KAHUE ITPOI'PAMMBbI

Teopusi KoJebaHUiH

HenmueiiHble KoneOaHWs B CHCTEME C OAHOW CTEeNeHbio CBOOObI. Obwue cpoiicTsa
koneGaTe LHBIX CHCTEM ¢ OIHOM creneHbio cBoGoabl. KonceppaTtBHbiE W JAMCCHNATHBHBIC
cctembl. TTpubsMKeHHbIE METO/IbI AHANN3A HENMHEHHBIX CHCTEM, METOA MEJIEHHO MEHAIOLLAXCA
AMIUTMTY, METOJ Manoro napamerpa, MeToA dasopoii naockoctH. Ocobbie ToukH. Dasosbie
MOpPTPEThI.

Jnementbl Teopun aprokonebammit., Ocolbie cBOMCTBA aBTOKO/Ie0aTeNbHbBIX CHCTEM,
npefenbHble  UMKIBL JHEPreTHyeckoe  PaccMOTPEHHE. Paznuuuble THUMBI  aBTOTEHEPATOPOB
(penakcauuoHHble, OnH3KME K CHHYCOMAIbHBIM). BosaeiicTBne BHEWIHEH CHAbI HA HeNMHelHbIe
CHCTEMBI C OLHOI CTEneHbio CBOGOMbL. BbiHysaeHHbie KoneOaHna B HEAHHEHHOM KOHTYPE.
[Nepuoauyeckoe Bo3aeHCTBUE HA ABTOKOICOATENLHYIO CHCTEMY.

KoneGare/bHbie CHCTEMbI ¢ ABYMS CTENeHAMU ¢BOGO/AbI. OCHOBHBIE MOHATHI. [TapuuanbHbie
CHCTEMBbl, HOpMalbHble KoneOaHud, CBA3b, CBA3AHHOCTD. KoneGarenbHble CHUCTEMBI € ABYMs
crenensiMu cBoboabl. OcHOBHBIE onpeaeiieHns. [lapunanbHpie CHCTEMbI, HOPMaAJIbHBIC KoJiebaHus,
CBA3b, CBA3AHHOCTL. ABTOKoNeDaTesbHas cucTema € JABYMA CHCTEMaMmu ceoboabl, pdexr
sararuBannsd. BeIHYKAEHHBIE KonebaTenbHbie CUCTEMbI C ABYMS CTENCHAMM ¢Boboabl. [lonsThe 0
pacnpcneneuuux KonebaTenbHbIX cHCTEMAaX.

MMapametpuueckoe Bo3OyxaeHue W ycuieHue konebaunii. Du3nyeckas KapTHHA
napameTpuueckoro Bo30yxaeHua. AHaaus HeNMHEeHOH napaMeTPHUYECKOH CHCTEMbI.

@DOu3HKA BOJHOBLIX NpoLeccos

BoHbl B Heaucneprupylowux cpeaax. Ilnockue BOjHbI B WACAIbHBIX W MOMIOWAIOLUMX
cpenax. [Moaspusauus. AKYCTHUECKHE BOJIHbI B HKHAKOCTAX U rasax. OTpaxeHHWe BOJIH OT rpaHuiL
pasjiena. Ynpyrue BoJtbl B TBEPAOM Tene. [110CKHE 3NEKTPOMArHUTHBIE BOJHLI B M30TPONHbBIX
cpeaax, KOMIUICKCHas —JAMJICKTPHYECKas MPOHHLACMOCTD. [lokaszaTenu npejaomieHus U
NOrJOILEHMS.

Jlucneprupyiomme cpeasl. JIMCNepCHOHHOE  yPaBHEHHME. Moay/inpoBaHHbie BOJHBI H
curHansl. BosHoBble nakeTsl. [pynnosas ckopocTb. [luanexTpuyeckas NpOHHLACMOCTD MJIasMbl.
3aryxanue M3-3a cToskHOBeHHH. OCOGEHHOCTH PacnpoOCTPAHEHUsA BOJIHOBBIX My4KoB. YTrJOBOH
CIEKTP.

DNEKTPOMArHUTHBIE BOJIHbLI B @HHU30TPOMNHLIX CpeAax. TMousaTHe aHU30TPONUU. [ MPOTPOITHBIE
cpenbl. MarHuToaKiuBHas nnasma. Teusop AMANEKTPHUYECKON MMPOHMULIAEMOCTH (dneMeHTapHas
Teopus). HeoObIKHOBEHHblE M  OOBIKHOBEHHBIC  BO/HbI. OcoBeHHOCTH  pacnpocTpaHeHus
3NIEKTPOMArHHTHBIX BOJIH B HOHOC(EPHOI 1 KOCMMYECKOM niasme.

BosiHbl B HEOAHOPOAHBIX cpeaax. Meron reoMETPUUECKOi ONTUKU. YpaBHeHHe JiKoHasa
TS BNEKTPOMArHHTHBIX BOJIH. JIy4eBbIC TPACKTOPHH. TouHoe pelueHue BOJHOBOTO YPaBHEHHUs s
nuHeiinoro cnos. Pedpakuus BonH B MoHoc(epe. HaknonHoe naieHue. KpurHueckue 4acToThbl.
BomHOBOIHOE PacnpOCTPAHEHHE PAJMOBOJIH H 3BYKOBBIX BOJIH.

HenuneliHbie SBJASHWS TpH pPacnpocTpaHeHWH BOAH. BosHbl KOHEYHON AamIUIMTy/Abl B
cnaowHBIX cpeaax Gesz aucnepcuu. [1pocteie  BOJHBI Pumana. @opmupoBaHue paspblBOB,
onpoknasiBanve. YpasHenwe Kopresera - ne Bpusza. YeauHeHHbIE BOJIHbI (CONUTOHBI).
TpexBoHOBOE B3aMMOACHCTBHE. Venosue cnuxpoHin3ma. ['enepalius rapMOoHHK.



JnemMeHTbl TEOPUH M3NyueHus BOAH. Buasl aHTEHH, NPUMEHSIOWMXCSA B paanoaHanasoHe.
Koporkas aHTeHHa B BaKyyme M rjasme. [Monysoaxosoil aunonk. [NpuGamKeHHbIC rpaHHYHbIC
ycnosus. CTpyKTypa Moas pajHOBOJIHbI Y MOBEPXHOCTH 3emaun. DyHkuus ocnabneHus
3ommepdensaa s BepTUKaIbHOro Aunons. OTpaxare/bHbie hopmybi.

CraTucrnueckas pagnodusnka u reopust nudopmanuu

Cnyuaiisble npoiecchl. Cnoco0bl NpecTaBienns 1 Knaccudukauus ciyuaiiHblX MPOLECCOB.
Vepensenne no ancamGnio M no Bpemer. CTaUMOHAPHOCTb H SPrOAHHOCTD. KoppensiumoHHas
dynkums npouecca u ee ceoiictsa. LlenTpaibHas npeaenbHai Teopema.

CreKTpaibHO-KOPPEILMOHHBI - ananus npouecca. CneKTpbl JHEPrid W MOUIHOCTH
CUrHaNoB, (GyHKUMK KOppeisuun W UX B3aUMOCBA3H. Bpems Koppensitiyd W LIMpUHA CNEKTPa,
Y3KOMONOCHBIE CHyHaiiHble MPOUECCHl, HMX CTATHCTMUECKHE XApaKTEPUCTHKW M - CHEKTPBI.
Moy iMpoBaHHble clly4aiHble MPOLECChI.

CayuaiiHble MpouUecchl B JIMHEHHbIX CHCTEMAx W Cpeiax. CnexTpanbHoe M BpPEMEHHOE
onucanust AuHeiinbix  cucrem. @yukuus [puna, KodpuuuenT nepepaun  CHCTEMBI.
[TpeobpasoBanue (GyHKUMH KOPPEIsUMH U CHEKTPOB. OunbTpauus wyma. [lpeoGpaszosanue
BEPOATHOCTHBIX pacnpe/iencHuii. Hopmanusaums ciy4aitHoro npouecca JIHHEHHOH WHEPLMOHHOM
cucteme. [lpeactaBnenus o ciy4aiHbIX MONAX.

JnekTpuueckue Wwymbl M Qaykryaunu. TennoBoli wym B KBAa3SHUCTALHOHAPHBIX CHCTEMAX.
®opmyna Haiikeucra. CnexTp TenjioBOro wiymMa MPOBOAHMKOB C yHETOM MX peaKkTHBHOCTEN.
EcrecTBennbie (YKTyaluud aMmnauTyabl W (hasbl  reseparopa. Cnexrp aBrokonebanus,
oGnapaioiero GpayKrauMsaMu aMmnanTyabl, $passl, yactotel. Llupuna CNeKTpanbHOH JTHHHH.

Henuueiinbie npeoGpasopanmua  caydaiinbix  npoueccos. OCOGEHHOCTH  HENMHEHHOO
SesuHepuMonHoro  npeobpasosanua  wymos.  [Ipeobpasosanns OJIHOMEPHON  MJOTHOCTH
gepoaTHocTeil. [lpeoGpasoBaHua  ABYMEPHOH  IJIOTHOCTH BeposATHOCTEH. JleTeKTHpOBaHHE
rayccoBbIX LLYMOB.

OGHapy/KeHHe W M3MepeHHe NapamMeTpoB CMrHaloB B LIyMax. OTHOLIEHHE CHIHAN/IIYM H
pasnuums, DIEMEHTbl TEOPUH CTATHCTHUECKHX PeLUCHHil. Kpurtepuit oGHapyKeHHs CUrHaIA.
Cornacosattble GuibTpbl. OueHNBaHHE M paspelweHue CUruanos. CJOKHBIC CHrHALL. Teopus
HeonpeenesHocTH. OnTumanbhas auneiinas Guastpauns, GuasTp Kanbmana. KsasuonrumanbHas
HeNHHEelHas PuabTpaLms.

OcHOBHBIE NOHATHS Teopuy MHpopmau. CTATHCTHYECKHE MEPbI KOMMHECTBA HH(pOPMALIHH.
JluckpeThbie kananbl cesisu. Teopema LlleHHoHa. DKOHOMHOE H MOMEX0YCTOHYMBOE KOAMPOBAHHUE.
Kozl @310, Xaddmena, XeMMHUHTa.
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®OPMA MPOBEJEHUSI BCTYIUTEJIBHOTO UCTIBITAHUS
IK3aMeH POBOAUTCS YCTHO 110 Gniaeram.

[IEPEYEHB BOITPOCOB JUISI HOJAIIOTOBKH! K BCTYIIUTEJIBHOMY
IK3AMEHY

1) Ofuwme cBoiicTBa KosnebaTelbHbIX CHCTEM C 0/1HOI cTeneHbio cBoboabl. KoHcepBaTUBHbIE U
JIMCCUNATHBHBIE CUCTEMBI.

2)  TIpuGAMIKEHHbIE METOAbI AHAJN3a HEJNMHEHHBIX CHCTEM, METOA MEINEHHO MEHSIOLHXCA
aMIINTY, METOJ Manoro napamerpa, mMetoa (asoBoii MiOCKOCTH. Ocobeie Toukn. MazoBbie
NOPTPETHI.

3) Ocobble cBoiicTBa aBTOKONEOATENBHBIX CHCTEM, MPEACNbHBIC LHKIIbL. DHepreTHyeckoe
paccMoTpenue.  PasnuuHble  THMbl  ABTOTCHEPATOPOB (penakcaudoHHble,  Onuskue K
CHHYCOMAATbHBIM).



4) BosaefictBue BHEUIHEH CH/LI HA HE/JMHENHBIE CHUCTEMbI C oAHO# cTeneHpid cBOOODI.
BoiHykeHHble KoneOanus B HenuHeHHom koHType. [lepuoanteckoe Bo3jaeilicTBHe Ha
aBTOKOJIe0aTE/IbHYIO CHCTEMY.

5)  OcHoBHbie noHaTHs. [lapupanbible CHCTEMBbI, HOPMaNbHble KONeOaHus, CBA3b, CBA3AHHOCTD.
KoneGare/bHble CHCTEMBI C ABYMS creneHsmu cBoboasl. OcHoBHbIe onpeaenehus. [lapunanbHbie
CUCTEMBI, HOpMaJibHble KoaebaHus, CBs3b, CBA3AHHOCTD.

6) AsrokonebaTenbHas cucTeMa ¢ JABYyMA CHCTeMamu  ¢BOOOABI, sdpdext 3arAruBaHus.
BoiHyK/eHHbIe  KonebaTeNbHele CHUCTEMbI C  ABYMA  CTENEHAMH cBoboabl. [lonatne o
pacripe/eneHHbIX KonebaTebHbIX CHCTEMaX.

7) @usnueckas  KapTHHa  MapamMeTpU4ecKoro BO30YMIAEeHUA.  AHATM3  HENMHEHHOM
napaMeTpHIecKoi CMCTEMBI.

8) Iliockue BOJAHLI B MACAIbHBIX W mornomanwux cpeaax. [onspusauus. AKycTHUECKHE
BOJIHBI B )KH/IKOCTSAX H rasax.

9)  OrtpaxkeHWe BOJNH OT rpaHul, pasfena. Ynpyrue BONHbI B TBEPIOM Tene. [Tnockue
3MeKTPOMATHUTHBIE ~ BONMHBI B M30TPOMHBIX ~ CPeAAaX,  KOMMIEKCHas  AM3/ICKTpHHECcKas
nponuuaemocts. NMokasaTenu NpenoMIeHns U NOTIOWEHH.

10) JlucrniepcHoHHoe ypaBHeHWe. MojyiMpoBaHHBIE BONHBI M CHrHANbl. BOJHOBLIE MaKeThI.
['pynnosas cKOpOCTb.

1) JludneKkTpuueckas NMpOHMUAEMOCTh MaasMbl. 3aTyXaHHe M3-3a cronkHOBeHUH. OCOOEHHOCTH
pacnpoCTPaHEeHUs BONHOBBIX MYYKOB. YTTIOBOH CNEKTP.

12) TlonsTwe auusotponuu. [MpoTponHbie cpeabl. MarHMTOaKTHBHas rasMa. Tenzop
JMANEKTPHUECKO "MPOHMLAEMOCTH (d1eMeHTapHas Teopus). HeobbikHoBeHHbIE U OOBIKHOBEHHBIE
oMbl OCOGEHHOCTH PACTPOCTPAHEHNA S/1IEKTPOMATHHTHBIX BOJIH B HOHOChEpHO# 1 KOCMHYECKO
niasme.

13) Meroa reomMeTpuuecKoid ONTHKH. YpaBHEHHE SHKOHANA A8 SNEKTPOMArHUTHBIX BOIH.
Jlyuepnie Tpaekropuu. Tounoe peuieHne BOTHOBOTO YPaBHEHH: [UIA auHeiHoro cnos. Pedpakuus
gonH B nonocdepe. Haknonnoe nagenue. Kpuruueckue yactorsl. BonHosoaHoe pacnpocTpaHeHme
PAIMOBOJIH M 3BYKOBBIX BOJIH.

14) Bonubl KOHEUHOI AMIUTYAbl B CRMOWHBIX Ccpejax 0e3 Aucnepcuu. [TpocTblie BOJIHBI
Pumana. QopMMpoOBaHME pa3pbiBOB, ONPOKMAbIBAHWE. YpaBHEHHME Kopresera - ae Bpwusa.
Venunenusie BoaHsl (conutoHsl). TpexsonHoBoe B3aMMoaeicTBHE. YCIOBHE CHHXPOHH3MA.
["enepanus rapMOHHK,

15) Buasl aHTeHH, MPUMEHAIOWMXCA B pajMoananasoHe. KopoTkas aHTeHHa B Bakyyme W
nnasme. [lonysonHoBoi  aunonb. [lpubankeHHbie rPaHAYHLIE  YCJIOBHA. CrpyKrypa nofs
pannoBoNHbl y noBepxHocTH 3eman. DyHKums ocnabnenus 3ommepdensaa s BEPTHKANLHOIO
aunons. OtpaxkarenbHble (GOPMYITBI.

16) Criocobel mpeacTaBneHus W KiacCH(uKalUMs CayvaHHBIX MPOLECCOB. YcpenHenue 1o
ancamGio 1 1o Bpemenn. CTauMOHApHOCTL M aproanyHocTs, KoppensuuonHas dyHKLHA npoLiecca
U ee ceoiicTia, LleHTpanbHas npejesibHas Teopema.

17) CriekTpbl HEPrHH H MOLLHOCTH CHrHAJIOB, (PYHKLHHM KOPPENALUM 1 HX B3AUMOCBAH. Bpewms
KOppENAlUMA M LIMPHHA CMEKTPa, Y3KOMONOCHBIE C/y4aiHbIE MPOLECCHI, WX CTATHCTUHCCKHE
XapaKTepPUCTHKHM M crieKTpbl. MOy IMpOBaHHbIe Cy4aiHble NPOLEcCh.



18) CnexTpajibHOE H BPEMEHHOE OMMCAHHMA JMHEHHBIX CHCTEM. Mdyukuus [puna, kodhuument
nepenauu cucrembl. IlpeoGpasosanue QyHKUMM KOPPCAAUHMH H CICKTPOB. Dunprpaumns Lyma,
[MpeobpasoBanne BEPOATHOCTHBIX pacnpefenenuii. Hopmanusauws ciayvaiiHoro mnpouecca B
JIMHEHHOM MHEPIIMOHHOW CUCTEME.

19) TennoBoii WyM B KBa3WUCTAUMOHAPHLIX chcTemax. Dopmyna HaiiksucTra. CnekTp TenaoBoro
LIyMa MPOBO/IHUKOB C Y4ETOM MX peakTHBHOCTEH. EcTecTBeHHbIC (GayKTyauuu aMniauTyabl ¥ passi
renepatopa. CnekTp aBrokoneGanus, obnanaouero yKTauuaMi aMmnianTyael, (asbl, HACTOTHI.
1lInpura cnekrpanbHOM JTHHHH.

20) OcoBeHHOCTH HenMHelHHOro Ge3MHepUHOHHOro npeodpasoaus wymos. [TpeoGpasosaHus
0JIHOMepHOH MIoTHOCTH BeposTHocTeH. IMpeodpasoBarus ABYMEPHOH MIOTHOCTH BEPOATHOCTEH.
JleTeKTHpOBaHUE TayCcCOBBIX LUIYMOB.

21) OrHOweHHe CcUrHaN/WyM W pa3audus. DNEMEHTbI TCOPHUM CTATHCTHHECKHX petueHmii.
Kpurepuit obGuapyxkenus curuana. CornacoaHHsie dunbTpbl. OueHuBanue ¥ paspeleHue
curnanos. Cnoskubie curnanst. Teopus HeonpeaeneHHocTd. OnTimanbhas auxeiitas Guibrpauus,
dbuastp Kansmana. KsasnontumanbHas HenuHeriHas GuabTpaims.

22) Cratnctudeckue Mepsl KonuuecTa MHpopmaunu. JIMCKpeTHbIE KaHalbl CBA3M. Teopema
[LlenHoHa. DKOHOMHOE H oMexoycToitunsoe koanposanme. Kosbl @sno, Xappmena, Xemmunra.
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