NMPOrPAMMA-MUHUMYM
KaHAWOATCKOro 3Kk3amMeHa no cneumanbHOCTHU
01.04.03 "Paguocdusumka”

no d)usuxo-MaTemaquecwa N TeXHN4eCKMM HayKam
BBeneHue
B ocHoBY HacTosiLLen NporpamMmMbl MONOXEHbI creayrowme ANCUNNINHBL: Teopus
konebaHun, Teopus BOSH, CTaTUCTMYECKast pagnoduamnka, NpUHUMNbI YCUNEHUs,
reHepauum 1 ynpasrieHUsi CUrHanamu, aHTeHHbI U pacnpocTpaHeHne paguoBOSiH,
BblaeneHne curHanoB Ha ooHe nomex. Nporpamma paspaboTaHa 3KCnepPTHLIM COBETOM
Bbicwen atTectaunoHHom kommceum MmuHuctepcTea obpasoBaHms Poccuinckon
depepaumm no usmke npu ydactmm MoCcKoBCKOro rocyapCTBEHHOINo yHMBepcuTeTa
nm. M. B. JlomoHocoBa 1 MOCKOBCKOIro onU3nNKO-TEXHUYECKOrO MHCTUTYTA
(rocyaapcTBEHHOrO yHMBEpPCUTETA).
1. Teopus konebaHun

e JlnHenHble konebaTenbHble CUCTEMbI C OHOM CTeneHblo cBoboabl. Cunosoe n
napameTpuyeckoe BO34eNCTBUE HA NIMHENHbIE N CNAabOHENMHENHbIE
konebaTenbHble CUCTEMBI.

o ABTOKONEDAaTENbLHas cucTteMa ¢ 04HON CTEMNEHbIO CBODBOAbI. DHEpreTuyeckmne
COOTHOLLIEHNA B aBTOKONebaTenbHbIX cuctemax. Metoabl pacyeta
aBTokonedbaTenbHbIX CUCTEM.

o Bo3gencrBmne rapMOHMYECKOro curHana Ha aBTokonebartenbHble CUCTEMBI.
CuHXpoHu3aums. ABneHns 3aTarmBaHna n raweHna konebanun. NpumeneHne
3aTtarmBaHus Ans ctabunmsaumm 4acTtoThl.

e AHanuTMyeckne n kKa4ecTBeHHble METOAbl TEOPUM HESNTMHENHbIX KoriebaHun.
AHann3 BO3MOXHbIX ABWXEHU 1 Budpypkaumii B pa3oBOM NPOCTPAHCTBE: METO.
Manoro napameTpa, metoq Ban-gep-lons, metoa Kpbinosa-borontobosa.
YKOpPOYEHHbIE YpaBHEHMS. YCpeaHeHMEe B cMCTEMaX, CoaepXallmx bbicTpble u
MeOneHHble ABUMXEHUS.

o KonebartenbHble cuctembl C ABYyMSi U MHOTMMU CTeneHssiMn cBoboapl.
HopmanbHble konebaHus. BeiHyXaeHHble konebaHus.

o ABTOKONebaTenbHble CUCTEMBI C ABYMSA 1 Bonee cTeneHsMmn csoboapl.
BaanmHasa cuHxpoHusaums konebaHum aByx reHepaTopoB.

« [lapameTpuyeckoe ycuneHue n napameTpudeckasa reHepaums.
MapameTpuyeckmne ycunutenu n reHepaTopsbl. [leneHne 4yactoThbl.

e YCTOMYMBOCTb CTALMOHAPHbLIX PEXNMOB aBTOHOMHbLIX 1 HEABTOHOMHbIX
konebaTenbHbIX cuctemM. BpemeHHble 1 cnekTpanbHble MeToAbl OLEHKW
YCTONYMBOCTMU.

e CoOGCTBEHHbIE U BbIHY>XAEHHbIE KONEebaHns NMMHENHbIX pacnpeaeneHHbIX CUCTEM.
CobcTBeHHbIE PYHKLMU cucTeMbl (MOAbI). PasnoxeHne BbIHYXOEeHHbIX
konebaHu No cucteme COBCTBEHHbLIX (PYHKLMNA.

o PacnpeneneHHble aBToKonebarenbHble cUCTEMBI. Jlasdep kak npumMep Takom
cuctemsl. Ycnosusi camoBo3dyxaeHna. OgHOMOAOBbIA 1 MHOrOMOOOBbIN
PEXMMbI FeHepaLun.

o XaoTnyeckme konebaHma B AMHaAMUYECKNX cucTemax. NoHaTne o xaoTu4eckom
(cTpaHHOM) aTTpakTope. Bo3aMOXHbIe NyTU NOTEPU YCTOMYMBOCTU perynsapHbIX
konebaHui n nepexoaa K xaocy.

2. Teopus BOnH

« [nockve oaHOPOAHbIE M HEOAHOPOAHbIE BOMHbI. [1NOCKMe akycTu4eckmne BosHbI
B BSI3KOW TENNONpoBoAsiLLEN cpeae, ynpyrine npoaosibHble 1 NonepeyHble BOMHbI



B TBEPAOM Tene, ANeKTPOMarHUTHbIE BOSHbI B Cpee C NPOBOAMMOCTLHO. [1oTOK
3Heprun. MNonapusaums.

PacnpocTpaHeHune curHana B gucneprupytowien cpege. Npocrenwne
domamyeckme mogenu gucneprupyrowmnx cpes. BonHoBon nakeT B NepBOM U
BTOPOM npubnumxeHnn Teopun gucnepcun. ®asoBas 1 rpynnoBasi CKOPOCTMU.
Mapabonnyeckoe ypaBHeHne ans ormbatowen. PacnnbiBaHne n komnpeccus
nmMmnynbcos. [lone B cpegax ¢ BpeMeHHOW. [ucnepCcruoHHbIE COOTHOLLEHNA
Kpamepca-KpoHura n npyuHumn npu4nHHOCTN.

CBowncTBa anNekTPOMarHUTHbIX BOSTH B @aHM30TPOMHbIX cpeaax. OnTudeckue
KpucTannbl, ypaBHeHne dpeHens, 06blIkHOBEHHAsA N HEOObLIKHOBEHHAS BOJTHbI.
MarHuToakTuBHbIE Cpeabl. TEH30P ANANEKTPUYECKON NPOHNULIAEMOCTM Nia3mbl B
MarHMTHOM norse; HopMarsbHble BOSHbI, UX Nonsipusaums.

BornHbl B nepuoanyeckux CTpyktypax. MexaHndeckume Lenoyku, akyCTudeckue u
onTuyeckme OOHOHbI. [1onockl NPONyCcKaHNA U HENPO3PaYHOCTU. ANEKTpU4ecKne
LenoYKun, CNroLHas cpega co cnabbiMy nepnognyeckummn HeO4HOPOOHOCTSMM.
CBsi3aHHbIE BOSTHbI.

MpubnmxeHne reoMmeTpuyeckom onTUk. YpaBHEHNS 3MKOHana.
OuddepeHumnansHoe ypasHeHue nyya. Jlyum n none BosiHbl B CIIOUCTO-
Heo4HOPOAHbIX cpenax.

OreKTpoOMarHUTHbIE BOSTHbI B METaniMyeckmx BoniHosodax. [iuanekrpuyeckme
BOJTHOBOAbI, CBETOBOAbI. JIMH30BbIE NTIMHMM U OTKPbITbIE PE30HATOPbI.
["ayccoBcKkue nyyku.

MeTog Kupxroda B Teopun gudpakumm. ®yHkumm [MpuHa. YCnoBust nsnyyeHus.
Oudpakums B 30He DpeHensa n GpayHrodpepa. XapakTtepuctTuki nons B pokyce
NNH3bI.

BonHbl B HeNMHENHbIX cpenax 6e3 ancnepcun. ObpasoBaHne pa3pbIBOB.
YaapHble BoSiHbl. YpaBHeHMe broprepca onsa guccunatMBHOM cpenbl U CBOMCTBA
€ro pelweHui. 'eHepauuns rapMOHNK MCXOQHOrO MOHOXPOMAaTUYECKOro CUrHana,
3 eKTbl HENMMHENHOrO MOrMOLWEHNS, HACbIWEHUS U AeTeKTUPOBaHUS.
YpaBHeHune KopTeBera-ge-Bpusa n cunyc - NlopgoHa. CtaumMoHapHbI€ BOSHbI.
MoHaTne o conutoHax 11. BaaumogencTems NNOCKMUX BOSH B AUCNEPIUPYHOLLMX
cpepnax. ['eHepaunsa BTopon rapMoHuKW. [apameTpuyeckoe ycuneHme u
reHepaumsi.

CamoBo3gencTteme BonHOBLIX Ny4koB. CamodokycmnpoBka ceeTa. [NpnbnmkeHus
HEeNMHEeNHOW KBa3MOMNTUKN U HENUHENHOW reomeTpudeckon ontukn. ObpaweHne
BOJTHOBOro ppoHTa. MIHTEHCMBHbIE aKyCTUYECKME MYYKX; NapamMeTpuyeckme
nanydartenu 3syka.

3. Cratuctnueckan pagmnodpmsmka

CnyyariHble Benn4mHbl 1 Npoueccsl, cnocobbl nx onvcaHus. CtaumoHapHbIn
cnyyamnHbin npouecc. Ctatuctuyeckoe ycpeaHeHne n ycpeaHeHne BO BPEMEHM.
OproanyHoCTb. MisamepeHne BeposaTHOCTEN U CPeaHUX 3HAYEHUN.
KoppenaunoHHble 1 cnekTpanbHble XapakTepPUCTUKN CTaLUMOHAPHbIX CyYanHbIX
npoueccoB. Teopema BuHepa-XuH4nHa. benbiv Wwym 1 gpyrue npymepsl
CMNEKTPOB U KOPPENALUMNOHHBLIX (OYHKLINA.

Mogenu cny4anHbIX MPOLLECCOB: rayCCOBCKMI NPOLECC, Y3KOMOMOCHbIN
CTaUNOHapPHbIN LWYM, UMMYIbCHbIE CrlyYanHble npouecchl, 4po60BON LLYM.
OTKMNK NMMHENHON CUCTEMBI Ha LUYMOBbIE BO3AENCTBUSA; yHKUNA [prHa,
nHterpan dioamens. [lenctene wyma Ha KonedaTtenbHbl KOHTYP, dunbTpaums
wyma. HenuHerHble npeobpasoBaHns (YMHOXEHMS YacTOTbl U aMNnnMTygHoe
AeTekTUpoBaHWe Y3KOMOSOCHOro LWyma).



e MapkoBckne n onddy3noHHble npouecchl. YpaBHeHne dokkepa-lnaHka.

o bBpoyHoBckoe asuxeHune. PrykTyaumoHHO-gUccnnaumoHHas Teopema. Tennoson
LLYM; KIlaCcCUYECKUN N KBAHTOBLIM BapuaHTbl popMyrnbl Hankeucrta. Tennosoe
n3nyyeHne abCcontoTHO YepHOro Tena.

e Cny4anHble nons. NpocTpaHCTBEHHAsA U BpeMeEHHasa KorepeHTHOCTb. [udpakumns
cnyyaunHbix BonH. Teopema BaH LUuttepTa-LUepHuke. dudpakumnsa perynapHon
BOJIHbI Ha cny4yanHoM (pa3oBOM 3KpaHe. TennoBoe areKTpoMarHMTHOE nore.
Teopema B3aUMHOCTW.

e PaccesHune BonH B cny4yanHo-HeO4HOPOAHbLIX cpefax. bopHoBckoe
npnbnuxeHne, MeTog NnaBHbIX BO3MYLLEHN. PaccesiHne BOSH Ha LLepOXoBaTon
noBepxHocTu. NoHaTne o6 obpaTtHoOM 3agade paccesiHuS.

o BsanmopencTteue criydarHbix BOSH. [[eHepaunsa BTOPOM ONTUHECKON rapMOHUKN,
camModOKyCuMpoBKa U caMoMoaynsAumns YaCTUYHO KOrePEeHTHbIX BOSTH.
MpeobpasoBaHne CNEKTPOB LUYMOBbLIX BOSIH B HEMUHENHbIX cpeaax 6e3
ancnepcumn.

4, anIHLIVIan ycuneHus, redepauum un ynpasiieHuUA CUrHamiamum

e [lpuHuMn paboTbl, yCTPONCTBO M NapamMeTpbl fNa3epoB (NpUMepsbI: resinm-
HEOHOBbIN Nlasep, nasep Ha pybuHe, NONyNPOBOLHMKOBLIN Nasep).

o Ontun4yeckune pesoHatopbl. Pe3oHaTtop Pabpu-llepo, koHdOoKanbHbIN 1
KOHLeHTpUYecknin pesoHaTopbl. HeycTonymsbin pe3oHaTtop. [poaonbHbie n
nonepeyHble Tunbl konebaHnn. CnekTp YacToT U PAcXOOUMOCTb U3IyYEHUN.
[lo6poTHOCTb.

e Pexumbl paboTbl 1a3epoB: HEMPEPbLIBHLIN PEXUM reHepaLmmn, PEXUM
Moaynsummn 4OBPOTHOCTM pe3oHaTopa, PEXMM CUHXPOHM3aUMN MOA.
CeepxkopoTkue umnyrnechl. LLymbl nasepos, opmyna TayHca v npegensHas
cTabunbHOCTb YacToTbl. ONTUYECKME KOMMPECCOPbI U NONyYeHne
dreMTOCEeKYHOHbIX UMMNYbCOB.

o MonekynsipHbii reHepaTop. KBaHTOBbIE CTaHAAPTbl HacTOThl (BPEMEHM).

e BonHoBoAbl, ANUHHBIE NTUHUN N pe3oHaTopbl. Kputnyeckasa yactora u
KpuTndeckas anvHa sonHosoga. TE-, TH- u TEM-BonHbl. [inanektpuyeckue
BONHoBOAbI. [lepuoanyeckune CTpykTypbl U 3amegnsioline cuctemol. BonHosoe
COMpOTUBIEHME.

e Ycunutenn CBY-gmanasoHa (pe3oHaTopHbIv, 6eryuien BonHbl). Monoca
nponyckaHns ycunutens éerywen BosHbl.

e [eHepaumna sonH B CBY-gnanasoHe. MpuHunn paboTtbl 1 yCTPONCTBO Namnbl
GeryLien n obpaTtHOM BOSHbI, MarHeTpoHa un KnuctpoHa. OTpuuarensHoe
anddepeHumnansHoe conpoTmuanenne u reHepatopbl CBY Ha nonesbix
TpaH3UCcTopax, TYHHENbHbIX Anoaax, anogax laHHa 1 NaBMHHOMPOMNETHbIX
anonax. ddgekT [hbkosedcoHa.

o B3sanmopgencTtaume BOMH NPOCTPAHCTBEHHOIO 3apsga C aKyCTUYECKUM MOMeEM,
akycToanekTpunyeckmi acpdexT. MpmHumnbl paboTbl akyCTOANEKTPOHHbIX
YCTPOWCTB (YCUNUTENW YNbTpasByka, NIMHUN 3a0ePXKW, (PUNbTPbI, KOHBOSbBEPDI,
3anomMuHarLne ycTpomcTBea).

o Bsanmopenctsusa ceeta co 3Bykom. [indpakumnsa bparra n PamaHa-Hara.
MpuHUMNBlI paboTbl YCTPONCTB aKyCTOONTUKN (MOAYNATOPLI 1 AedneKkTopbl
cBeTa, NnpeobpasoBaTenu CBET-CUrHamn, akyCToonTuyeckne punbTpsbl),
aHanmnsaTopsbl CrekTpa 1 KoppenaTopsbl.

e JIMHENHBIN 3NEKTPOONTUYECKNUNA N MArHATOONTUYECKUI 3PP EKTBI N NX
npUMeHeHNe ns ynpasneHns CBETOM.



5. AHTEHHbI U pacnpocTpaHeHne paguoBOJIH

Bubpatop Nepua. bnmxkHas n ganbHASA 30HbI. [luarpamma HanpaBneHHOCTH.
KoadhdpmumneHT yeuneHmnsa n kKoagpuuneHT paccesHUa aHTeHHbl. AHTEHHbI 4N
[B-, CB- n CBY-gnana3soHos. [Napabonunyeckasa aHTeHHa. PasnpoBaHHbIe
aHTeHHble pelweTkn. SddekTUBHaAA Nnowaab 1 WymoBasa Temneparypa
NPUEMHON aHTEHHbI.

"eomeTpunyeckoe n gudpakuMoHHOE NPUBAMXKEHUA NPpU aHanunse
pacnpocTpaHeHus paanoBOSH. BnnaHne HepoBHOCTEN 3€MHOM MOBEPXHOCTM.
3eMHble 1 TponocepHble pagmoBOsiHbl. PaccesiHne u nornolweHne pagmoBOriH
B Tponocdepe. APpdekT "3amumpanuns”. TponocdepHbln BOTHOBOA,.
PacnpocTpaHeHne pagnoBosiH B MOHocdepe. [incnepcma n nornoweHne
paguoBOSH B MoHocdepHou nnasme. MloHocdepHasa pedpakuma. Xog nyyen B
nogBoO4HOM 3BYKOBOM KaHasne u TponocepHoOM paanoBoSTHOBOAE.

6. BbiaeneHne curHanoB Ha hoHe nomex

3agaym onTumMarnbHOro npMema curHana. AnocteprmopHas nnoTHOCTb
BeposaTHoCTU. PyHKLMA npaBaonogobusa. Ctatuctmyeckasa npoBepka rmnoTes.
Kputepuun baneca, HenmaHa-lNnpcoHa n Banbga npoBepku rmnoTes.
AnpuopHble cBeaeHNda o curHane un wyme. HabnogeHve n coobieHre. 3agayum
NHTeprnonsaummn, ounbTpauumn n SKCTPanonaLmn.

JInHennasa punbTpaums Konmoroposa-BruHepa Ha oCHOBE MUHMMKU3AL MK
ancnepcum owmnbku. MNMprHUMN OpTOroHanbHOCTU OWKOKN N HabnogeHnA.
Peannsyemble nuHenHble punbTpbl U ypaBHeHne BuHepa-Xonda. BeigeneHne
curHana m3 wyma. CornacoBaHHbIN OUNbTP.

JInHenHbIn punbTp KanmaHa-bbiocn. CTtoxacTuyeckne ypaBHeHUs A5 Mogenm
coobueHunsa n wyma. AuddepeHumanbHble ypaBHEHNA unbTpa. YpaBHEHNE
Ans anocTepuopHoun nHpopmaumm B popme ypaBHeHna PukkaTtn. CpaBHeHue
dunbTpaumnn metogom Konmoroposa-BuHepa n KanmaHa-bbetocu.

OcHOBHbIe 3agann HefIMHENHON (punbTpaLmm N CUHTE3a CUCTEM.

NMpumeyaHue.

Mpn nogroToBke K KAHAN4ATCKOMY 3K3aMeHy Mo OTPacsiv TEXHUYECKUX HayK BHUMaHue
couckaTternemn akueHTupyeTcs Ha pasgenax 4-6 gaHHOW nporpamMmbl.
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