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IIPOfP AMMA-Ml1Hl1MYM 

KaH,n:H,n:aTcKoro 3K3aMeHa no cneumUihHOCTH 

2.2.13 «Pa.11.uoTeXHHKa, B TOM 'IHCJie CHCTCMbl 

H ycTpOHCTBa TeJieBH.IJ.CHHH» 

no TeXHHqecKHM H cpH3HKO-MaTeMaTHqeCKHM HayKaM 

BBe,n:emre 

HacT05IIUaJI nporpaMMa 6a3HpyeTc5I Ha BY30BCKHX .D:HCUHnJIHHax, cooTBeTCTBYJOIUHX 

rocy.n:apcTBeHHOMY o6pa30BaTeJihHOMY CTaH,n:apTy (fOC) no HanpasrreHHIO «Pa.n:1rnTeXHHKa». 

0CHOBHOH MaTepHarr co.n:ep)l(HTC5I B ,n:HCUHnJIHHax: pa,n:HOTeXHHqecKHe ue1rn H CHrHarr1>1; 

3JieKTPO.D:HHaMHKa H pacnpocTpaHeHHe pa,n:HOBOJIH; cxeMOTeXHHKa aHarrorOBhIX :rneKTpOHHhlX 

ycrpolicTB; U:HcppOBhie ycTpOHCTBa H MHKponpou:eccop1>1; ycTpOHCTBa CBq H aHTeHHhI; 

3JieKTpOH.HKa; ycTpOHCTBa reHepHpOBaHHJI H cpopMHpOBaHH5I CHrHaJIOB; ycrpolicTBa npHeMa H 

npeo6pa30BaHH5l CHrHarros; BhJqHCJIHTeJihHhie ycTpOHCTBa H CHCTeMhI; pa,n:HOTeXHHqecKHe 

CHCTeMhI; CTaTHCTHqecKaJI TeOp.H5I pa,n:HOTeXH.HqecKHX CHCTeM. 

IIporpaMMa pa3pa6ornHa MocKOBCKHM aBHaUHOHHhIM HHCTHTYTOM (rocy.n:apcTBeHHhIM 

TeXHHqecKHM yHHBepcHTeTOM), corrracosaHa c MocKOBCKHM rocy.n:apcTBeHHhIM TeXHHqecKHM 

YHHBepcHTeTOM HM. H.3. EaYMaHa, MocKOBCKHM 3HepreTHqecKHM HHCTHTYTOM (TeXHHqecKHM 

ytt11sepcMTeToM), l1HCTHTYTOM pa,n:Mo3rreKTpOHHKH P AH, YMO «J13Tl1» no ttanpasrreHHIO 

«Pa,n:HOTeXHHKa» H o.n:o6peHa 3KCnepTHhIM COBeTOM B1>1crneli: arrecTaUHOHHOM KOM.HCCHH 

MHHHCTepcTBa o6pa30BaHH5l PoccHli:cKoli: <l>e.n:epauHH no 3JieKTpOHHKe, H3Mep11Terr1>HOH 

TeXHHKe, pa,n:HOTeXHHKe H CB5I3H. 

1. CTaTHCTu-iecKaH pa,n;uoTexuuKa 

I . I . MaTeMaT.HqecKoe on.HcaHHe H MeTo,n:1>1 aHarr.H3a.c.HrHarrOB H noMex 

IIpocTpaHCTBO CHrnarros. MerpMqecK.He .H JI.HHeHH1>1e npocTpaHCTBa c.HrHarros. ,[(HcKpeTH1>1e 
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rrpe;::i:cTaBrremui: ClffHaJIOB. I10JIHbie opTOHOpMaTibHbie CHCTeMbl. 

lfHTerparrbHbie rrpe;::i:cTaBJieHH.SI CHI'HaJIOB. I1peo6pa30BaHH.SI <l>ypbe, fHJib6epTa H ;::i:pyrne 

HHTerparrbHbie rrpeo6pa30BaHH.SI. 

Pa3JIO)KeHHe CHI'HaJia ITO 3a,z:i:aHHOH CHCTeMe <}>yHKllHH. f apMOHH":IeCKHH aHaTIH3 CHrHaJIOB. 

CrreKTPhI rrepHo.LJ:HqecKHX H HerrepHO.LJ:HqecKHx cHrHarroB. TeopeMa oTcqeTOB KoTeJihHHKOBa B 

qaCTOTHOH o6rraCTH. 

,ll,HCKpeTHbie CHI'HaJibl H HX aHaJIH3. ,ll,HCKpeTHOe rrpeo6pa30Bairne <l>ypbe H f HJih6epTa H HX 

CBOHCTBa. PerneTqaTb1e <}>yHKllHH. Z-rrpeo6pa30BaHHe. 

Coo6meHH.SI, CHI'HaJibl H IIOMeXH. Tiepe.z:i:aqa, H3BJieqeHHe H pa3pyrneHHe HH<}>OpMa1IHH. 

Pa,z:i:HOCHrHaTihI. Pa,z:i:HOCHrnarrb1 c aMIIJIHTY.LJ:HOii H yrrroBoii (qacTOTHOH H <}>a3oBoii) MO.LJ:YJUII1Heii 

H HX crreKTpbI. Pa,z:i:HOCHfHaJibI co CJIO)KHOH ( CMeIIIaHHOH) MO.LJ:YJUIUHeii H HX crreKTpbI. 

0rH6moma.si:, <}>a3a H qacToTa Y3KorrorrocHoro cHrHarra. AHarrHTHqecKHe CHrHaJihI. 

lliYMhI H rroMexH KaK crryqaiiHhie rrpo11eccb1. ITrroTHOCTH pacrrpe;::i:eneHH.SI Bepo.SITHOCTeii, 

xapaKTepHCTHqeCKHe <l>YHKllHH H <l>YHKUHH pacrrpe;::i:eneHH.SI cnyqaifHhIX rrpo11eccoB. 

3HepreTHqecKHe xapaKTepHCTHKH crryqaiiHhIX rrpo11eccoB. MoMeHTHbie H KoppeIDII1HOHHbie 

<l>YHKllHH. CrreKTparrhHa.SI rrrroTHOCTh. CBoiicTBa KoppeIDillHOHHhIX <l>YHKUHii. TeopeMa BHHepa

XHHqHHa. Crn11HoHapHoCTh H 3pro;::i:HqHoCTh cnyqaiiHhIX rrpo11eccoB. ABTOKoppeIDII1HOHHbie H 

B3aHMHhie KoppeJUII1HOHHh1e <l>YHKIIHH. HerrpepbIBHOCTh H ;::i:H<}><}>epeH11HpyeMOCTh crryqaifHhIX 

rrpo11eccoB. lfHTerpHpOBaHHe crryqaiiHbIX rrpo11eccoB. fayccoBCKHii crryqaiiHhiii 11po11ecc H ero 

xapaKTepHCTHKH. ITpouecchI 6rrH3KHe K rayccoBcKoMy. I1MrryrrhCHbie H ToqeqHhie crryqaifHhie 

11po11eccb1. MapKoBcKHe rrpo11eccbl. Y 3KorrorrocHhie crryqaifHbie rrpoueccbI. CTaTHCTHqecKHe 

xapaKTepHCTHKH orH6momeii, <}>a3bI H HX rrpoH3BO.LJ:HhIX .LJ:JUI CYMMbI cHrHarra H y3KorrorrocHoro 

rnyMa. Bb16pocbI crryqaifHhIX rrpo11eccoB. 

1.2. Mo;::i:errH pa,z:i:HoTeXHHqecKHX 11erreii H ycTPoiicrn 

lIHHeiiHhie H HerrttHeiiHhie 11errH H ycTpoiicTBa. MeTO.LJ:hI aHarrH3a cTauHoHapHbIX H rrepexo;::i:HhIX 

pe)KHMOB B pa,z:i:HoTeXHHqecKHx 11err.si:x, ycTpoiicTBax H .LJ:HHaMHqecKHX CHCTeMax. MeTO.LJ:hI 

HCCJie;::i:oBaHH.SIYCTOHqHBOCTH pa,z:i:HoycTpOHCTB H .LJ:HHaMHqecKHX CHCTeM. 
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J1HHeliHhie 11enH H ycTpolicTBa c nocTO.sIHHhIMH napaMeTPfil1H. AKTHBHhie mrneliHhie 11enH. 

y CHJIHTeJIH H HX xapru<:TepHCTHKH . IlapaMeTphl, rpacl>hI H 3KBHBaJieHTHhie cxeMhl ycHJIHTeJieli. 

Ilpoxo)K)J,eHHe CHfHaJIOB H IlOMex (.z:i:eTepMHHHpOBaHHbIX H CJiyriaRHhIX KOJie6am1R) qepe3 

JIHHeRHhie 11enH c IlOCTO.sIHHhlMH napaMeTpaMH. 

HeJIHHeRHhie 11enH H ycTpoikTBa. MeTO.ll:hI aHanH3a HeJIHHeHHhIX 11ene:H. YMHO)l(HTeJIH 

11acTOThI. AMnJIHTY.ll:Hhie orpaHH~TeJIH. ,D,eTeKTOphL Ilpeo6prooBaTeJIH 11acTOThI Kone6aHHH . 

reHepaTOphl KOJie6aHHR. ABTOKOJie6aTeJihHhie CHCTeMhl. Mo.z:i:yJI.sITOphI KOJie6aHHH. l_(enH H 

ycTpolicrna c nepeMeHHhIMH napaMeTpaMH. IlapaMeTpHqecKoe ycHJieHHe, npeo6prooBaHHe H 

reHepHpOBaHHeKOJie6aHHH. 

B03.z:i:elicrn:tte cnyqaliHhIX npo11eccoB Ha HeJIHHeliHhie H napaMeTPHqecK:tte 11emr H ycTpo:Hcrna. 

CTaTHCTHqecKHe xapru<:TepHCTHKH npo11eccoB Ha BhIXO.ll:e HeJIHHeRHhIX ycTpolicTB H MeTO.ll:hI HX 

HaXO)K)J,eHH..sI. 

,Il,HcKpeTHhie JIHHeHHhie CHCTeMhI. MeTO.ll:hI aHanH3a H CHHTe3a .ll:HCKpeTHhIX 

pa,z::i;HoTexHHqecKHX ycTpo:Hcrn. l(mppoBhie cPHJihTphI. PeKypCHBHhie H HepeKypcHBHhie 

llHcPPOBhie cl>HJihTpbI. <l>H3HqecKa.si: ocymecTBHMOCTh H ycTOR~BOCTh llHcPPOBhIX cPHJihTpOB. 

11MnyJihCHhie xapaKTepHCTHKH 11ncl>poBhIX cPHJihTpOB. CneKTpanhHhlli aHaJIH3 c noMOIIIhIO 

.ll:HCKpeTHOfO H 6bICTporo npeo6pa30BaHH..sI <l>yphe. 

Cne.z:i:..si:mHe pa,z::i;HoTexHHqecKHe CHCTeMhI. CTaTHCTHqecKa.si: .ll:HHaMHKa pa,z::i;:ttoTeXHHqecKHx 

CJieMIIIHX CHCTeM. CTpyKTYPHhie cxeMhl CJie.ll:.sIIIIHX CHCTeM: aBTOMaTHl'.!eCKOR perynHpOBKH 

( ycHJieHH..sI, aBTOMaTHl'.JeCKOH ITO.ll:CTpOHKH qacTOThI, cPa30BOH aBTOITO.ll:CTpOHKH H .z:i:p. ). 

CrnTHCTHqecKHe xapaKTepHCTHKH .ll:HCKpHMHHaTopoB. MeTO.ll:hI aHaJIH3a .ll:HHaMHqecKHx 

CHCTeM c ITepeMeHHhIMH H cnyqaliHhIMH ITapaMeTpaMH. CTaTHCTHqecKa.si: .ll:HHaMHKa 

HeITpephIBHhIX, .ll:HCKpeTHhIX H HMITYJihCHhIX cne.z:i:..si:mHx pa.z:i:HOCHCTeM. 

1.3. l.J;:ttcl>poBhie MeTO.ll:hI o6pa6onrn c:ttrHaJIOB 

,[(HcKpeTH3aIIH..sI CHrHaJIOB ITO BpeMeHH H KBaHTOBaHHe ITO ypoBHIO. AHanoro-11Hcl>pOBhie 

npeo6pa30BaTeJIH (Al(Il) H BhI6op napaMeTpOB Ko.z:i:a. MeTO.ll:hl CHHTe3a anropHTMOB H 

ycTpORCTB llHcPPOBOR o6pa60TKH CHrHaJIOB. U:HcPPOBa.sI cPHJihTPaIIH..sI H llHcl>poBbie cl>HJihTPhI. 

Onm6KH KBaHTOBaHH..sI H oKpyrneHH.sI. MeTO.ll:hI pac'qern llHcPPOBhIX cPHJihTpoa. Ko3cl>cPHllHeHT 

nepe.z:i:aqH H HMITYJihCHa.sI xapru<:TepHCTHKa llHcl>pOBhIX cl>HJihTpOB. U:Hcl>poaa.si: cl>HJib.Tpa11H..si: BO 

• 1. 

I 
I 
! 
j' 
' 



BpeMeHHOH H qacTOTHOH o6nacnrx. U:mppoBo:il crreKTpaJihHhIH aHaJIH3. EhICTpoe 

rrpeo6pa3oBaHHe <l>ypbe. 

QmppOBruI o6pa6oTKa MHOroMepHbIX CHrHaJIOB Ii H306pa)l(eHHH. 

2. CucTeMhl pa,11;uocBHJH u TeJieBu,11;eHHH 

2. 1. Pa.n:HocHcTeMhI H ycTpo:ilcTsa rrepe;:i:aqH HH<l>opMaIJ;HH 

06JiaCTH rrpHMeHeHH.S.C Ii 3a;:i:aqH rrepe;:i:aqH HH<i>OpMau;1rn. Mepa KOJIHqecrna HH<i>OpMaIJ;HH 

(XapTJIH, K. llieHHOH). 3HTporrH.s.c HCToqHHKa Hml>opMao;HH H ee cBo:ilcrna. lfa6bITOqHocTh. 

IlpOH3BOJJ:HTeJihHOCTb. ,ll;H<l><l>epeHIJ;HaJibHruI 3HTPOIIH.S.C. 

IlporrycKHruI crroco6ttocTb KaHana CB.S.C3H. <l>opMyna llieHHOHa. OcHOBHruI TeopeMa 

KOJJ:HpOBaHH.sI. IlOH.sITHe 0 KOJJ:HpOBaHHH HH<l>OpMaIJ;HH: KOJJ:, an<l>aBHT, OCHOBaHHe Ii 3HaqHOCTb 

Ko;:i:a. MeTOJJ:hI <1>3Ho-1lleHHOHa H Xa<l><l>MeHa rrocTpoeHH.s.c 3<l><l>eKTHBHoro Ko;:i:a. IlpHHIJ;HII 

rrocTpoeHH.s.c KO,r:t;OB, o6Hapy)KHBaIOIIJ;HX H HcrrpaBJI.sIIOIIJ;HX onrn:6KH. Crroco6h1 rrpHeMa 

,r:t;BOHqHhIX CHrHaJIOB B KaHanax c rrocTo.si:HHhIMH rrapaMeTpaMH. HeKorepeHTHhIH rrpHeM 

.z:i;soHqHhIX AM H qM CHrHaJIOB. IlpHeM <l>M cHrHanos, «o6paTHruI pa6orn» H rrpHMeHeHHe 

O<l>M. IlpHeM CHrHanos B KaHanax co cnyqaliHhIMH rrapaMeTpaMH. XapaKTepHCTHKH KaHanos. 

0.n:HHoqHhIH rrpHeM .n:soHqHhIX <l>nIOKTYHPYIOmHx cHrnanos. Pa3HeceHHhIH rrpHeM CHrHaJIOB. 

TeopHH IIOTeHIJ;HaJibHOH IIOMexoycTo:ilqHBOCTH B.A. KoTeJihHHKOBa. KpHTepH:il 

rroMexoycToliqHsocTH rrpHeMa HerrpephIBHhIX coo6meHH:il. BhrnrphIIII H o6o6meHHhIH 

BhIBrpbIIII B OTHOIIIeHHH coo6meHHe ( CHrHaJI) III)'M. AnropHTM OIITHMaJibHOH .n:eMOJJ:YJI.sIIJ;HH 

HerrpepbIBHhIX coo6meHHH rrpH cna6hIX rroMexax. BHJJ:hI MOJJ:YJI.sII(HH rrpH rrepe.z:i;aqe 

HerrpepbIBHhIX coo6meHHH. MomHOCTh IIIyMa Ha BhIXo.n:e .n:eMo.r:i;yJI.sITopa H ero 3HepreTHqecKHH 

crreKTp. IlpHMeHeHHe AM, EM, OllM, <l>M H qM, HX cpasHeHHe no BhrnrphIIIIY H <l>H3HqecKoe 

o6'h.sICHeHHe. Ilnarn 3a IIOBbIIIIeHHYIO IlOMexoycTOHqHBOCTb npH <l>M Ii qM. IloporoBbie 

.s.csneHH.s.c npH nepe;:i:aqe HenpepbIBHhIX coo6meHH:il. U:H<l>posb1e MeTOJJ:hI rrepe,n:aqH 

HenpepbIBHhIX coo6meHHH. 11MnynhCHO-KO,n:OBruI MOJJ:YJI.sIIJ;HSI (MKM). ,ll;H<l><l>epeHIJ;HaJibHruI 

MKM H .n:eJihTa-Mo;:i:yJI.siu;H.s.c. OcHOBhI TeopHH pa3;:i:enemrn cHrHaJIOB H MHOroKaHaJihHhIX PCI111. 

Heo6xo;:i:HMoe H .n:ocTaToqHoe ycnoBH.S.C JIHHeliHoro pa3;:i:eneHH.S.C cHrHanos. qacTOTHOe, 

speMeHHoe H <l>a3osoe pa3;:i:eneHHe CHrHaJIOB. Pa3;:i:eneHHe cHrHaJIOB no <PopMe. AcHHxpoHHOe 

a.n:peCHbie CHCTeMbl nepe.z:i;aqH HH<i>OpMau;HH. IlpHMeHeHHe CJIO)l(HbIX IIl)'MOITOJJ:06HbIX 

CHrHaJIOB B PCI111. 



Pa,u:HoJIHHHH. )..J;Harra3oH pa,u:HOBOJIH B cHcTeMax rrepe.ua1ll HH<i>opMau;HH. BH.UbI pa,u:HocHcTeM 

rrepe.z:i:aqH HHcpopMar.urn (PCTil1) : CB.H3Hbie, TeJieBH3HOHHbie, TeJieMeTpHqeCKHe H KOMaHJ(Hbie. 

KaHan CB5I3H H ero xapaKTepHCTHKH. IlporrycKHM crroco6HocTb KaHaJia. XapaKTepHCTHKH H 

rrapaMeTpbI rrepe,n;aBaeMoli 1rncpopMaI.IHH. CTpyKTypa pa,n;HOCHrHaJIOB. MeTOJ(bI Mo,n;yJI5II.IHH H 

KO.UHpoBaHH5I. Mo.ueMbI H KO.UeKH. 3aI.I.IHTa HH<l>opMaI.IHH. KpHTepHH Kaqecrna PCI111. 

MHoroKaHaJibHbie PCI111. MHorocTaHI.IHOHHbie pa.UHOCHCTeMbI rrepe.z:i;aqH HHcpopMaI.IHH. 

CHHxpoHH3aI.IH5I B PCI111: cpa30BM, TaKTOBM, I.IHKJIOBM H Ka,u:poBM CHHxpoHH3aI.IH5I. 

2.2. Pa,u:HoTeJieBH3HOHHbie cHcTeMbI 

<l>H3HqecKHe rrpHHI.IHIIbI, HCIIOJib3yeMbie .UJI5I <PopMHpOBaHH5l, rrepe.uaqH, rrpHeMa H 

KOHCepBaI.IHH H306pa)l(eHHH. )..J;Harra30H pa,u:HOBOJIH, HCIIOJib3yeMbll B TeJieBHJ(eHHH. 

MeTOJ(bI pa3JIO)l(eHH5I H306pa)l(eHHH Ha 3JieMeHTbI. IlpHHI.IHII IIOCJieJ(OBaTeJibHOH rrepe.z:i:aqH 

3JieMeHTOB H3o6pa)l(eHH5l. Ka,u:p, crpoKH H 3JieMeHTbI H3o6pa)l(eHH5I. CnHTHOCTb 

H306pa)l(eHH5I. CHHXpOHH3aI.IH5I CMeHbI Ka,u:poB H Haqana pa3BepTKH CTpOK. <I>opMaT 

TeneBH3HOHHoro cHrHana. CTaH,n;apTbI TeJieBH3HOHHbIX cHrHanoB. 

Oco6eHHOCTH rrocTpoeHH5I TeneBH3HOHHbIX rrepe.uaTqHKOB. Ilepe.z:i:aqa pa,u:HocHrHana 

H306pa)l(eHH5I. Ilepe.z:i:aqa 3BYKOBOro corrpOBO)l(,UeHH5I. <DopMHpOBaHHe H rrepe.z:i:aqa CHrHaJIOB 

CHHXpOHH38.UHH H KOJ(a I.IBeTHOCTH CHrHana. Ilpeo6pa30BaHHe OIITHqecKoro H306pa)l(eHH5I B 

3JieKTpHqecKHH CHrHaJI B rrepe.uaroI1Ieli TeJieBH3HOHHOH KaMepe (IlTK). OrrTHqeCKM CHCTeMa 

IlTK. Ilepe.n;aroI1IHe TeJieBH3HOHHbre rpy6KH. MOIIIHbre nrn:poKorronocHbre ycHJIHTeJIH c 

KoppeKTHPYJOIIIHMH uerr5IMH. MeTO.UbI crn6HJIH3aI.IHH qacTOTbI B TeneBH3HOHHbIX 

rrepe.uaT1llKax. 

Oco6eHHOCTH rrepe.n;aroI1IHX H rrpHeMHbIX TeneBH3HOHHbIX aHTeHH MeTpOBbIX, .ueI.IHMeTpOBbIX 

H caHTHMeTpOBbIX BOJIH. Oco6eHHOCTH TeJieBH3HOHHhIX rrpHeMHHKOB. CeneKTOp KaHaJIOB, 

rrpeo6pa30BaTeJib qacTOTbI, yrrq, BH,UeoycHJIHTeJib H .ueKo,n;ep I.IBeTHOCTH. y CTpOHCTBO 

BbI,UeJieHH5I CHHXpOHMrryJibCOB J(JI5l CHHXpOHH3aI.IHH pa3BepTKH H306pa)l(eHH5l rrpHeMHOH 

TeJieBH3HOHHOH Tpy6KH. reHepaTOpbI CTpOqttOH H Ka,u:pOBOH pa3BepTKH. MeTOJ(hI 

3aIIOMHHaHH5l, C)l(aTH5I H xpaHeHH5I H306pa)l(eHHH 

i(HcppoBoe TeneBH.UeHHe. 

CrryTHHKOBhre TeJieBH3HOHHhre CHCTeMhI. 
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TeneBH3HOHHbie CHCTeMbI ofoopa H Ha6mo.z:i;emui:(a TOM ~rncne H CKpbITHOro). 

TeneBH3HOHH1>1e BH3HpbI. TeneBH3HOHH1>1e CHCTeM1>1 Haae.z:i;eHmI H rrpm1enHBaHHH. 

OxpaHH1>1e TeneBH3HOHH1>1e CHCTeMbI. 

CHcTeM1>1 rrpe.zzyrrpe)!()lemu1 cTomrnoaeHmr H CHCTeM1>1 rrpHqanHaaHHH. 

2. 3. C.HcTeMDI H ycrpoiicrna pa.z:i;HoyrrpaaneHHH 

06naCTH rrpHMeHeHmI H 3a.z:i;aqH yrrpaaneHmI o6beKTaMH . 

3neMeHTbI TeopHH aaTOMaTHqecKoro yrrpaanemrn:. 06neKThI yrrpaaneHHH. KoHTyp cneMmero 

yrrpaaneHHH Hero OCHOBHbie 3BeHb5I. 

KoMaH.ZIHOe cne;::vrIIIee pa.z:i;HoyrrpaaneHHe, aBTOHOMHOe pa.z:i;HoyrrpaaneHHe, 

pa.z:i;HoyrrpaaneHHe rrpH Haae.z:i;eHHH no nyqy, yrrpaaneHHe KOCMHqecKHMH anrrapaTaMH. 

Oco6eHHOCTH pa.z:i;nonHHHli yrrpaaneHmI o6neKTaMH. KoMaH.ZIHO- H3MepHTen1>H1>1e 

KOMrrneKc1>1. Pa.z:i;HoyrrpaaneHne rrpH6opaMH H arperaTaMH. CHHTe3 H attanH3 CHCTeM 

pa.z:i;HoyrrpaaneHHH. I1crronb30BaHHe HMHTfilIHOHHbIX MO.Zieneif. 

2 . ./. CHcTeM1>1 pa.z:i;no::meKTpOHHoli 6opn6n1 

3a.z:i;aq.H pa.z:i;H03neKTpOHHOH 6op1>61>1 (P3E) c CHCTeMaMH TeneBM.ZieHHH Hpa.ZIHOCB5I3H. 

Pa.z:i;noTexm1qecKM pa3ae.z:i;Ka (PTP). Orrpe.z:i;eneHne rrapaMeTpoa pa.z:i;HocHrHanoa cncTeM 

TeneBH.ZieHHH H pa.z:i;nocBSI3H pa3nHqff0fO Ha3HaqeHHSI cpe.z:i;cTBaMH PTP. MeTO.ZibI orrpe.z:i;eneHHSI 

MecTorrono)l(eHHSI cncTeM pa.z:i;HOCB.SI3H H TeneBH.ZieHHSI. 3Q;>Q;>eKTHBHOCTb cpe.z:i;crn PTP. 

Mern.z:i;1>1 H cpe.z:i;cTBa pa.z:i;no3neKrpOHHoro rrpoTHBO.ZieiicTB1rn. f eHepaTop1>1 aKTHBH1>1x 

rroMex. Bn.z:i;1>1 aKTHBHbIX rroMex. 

2. 5. Pa.z:i;HoTeXHHqecKHe CHCTeMbl H ycTpOHCTBa B 6nonorHH, Me.ZIHI!HHe, MeTponorHH H .z:i;pyrHX 
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3aJJ;aqJI paJJ;HOCHCTeM B 6HoJiorHH, Me;::i:m.i;HHe, MerpoJiorHH H ;::i:pyrHx orpacJUix. 

l1cnoJih30Bairne yJibTpa3BYKOBbIX CHrHaJIOB ;::i:m1 Me;::i:m.J;HHCKOH ;::i:HarHOCTHKH H 

;::i:e<PeKTOCKOITHH. 

Me;::i:HIJ;HHCKHe ycrpoifcrna CBq, paJJ;HOMerpHH, HHTpocKonHH, TOMorpa<i>HH, Kap;::i:Horpa<l>HH H 

T .Il . 

PaJJ:HOTexHHqecKHe ycTpoifcTBa H npH6opb1 B MerpoIIormr. 

l1cnOJib30BaHHe TeJieBH3HOHHbIX CHCTeM B npOMbIIIIJieHHOCTH, 6HOJIOrHH H Me)J;HIJ;HHe. 

2. 6. MeTOJJ:bI npoeKTHpoBaHIDI H KOHCTPYJIPOBaHIDI paJJ:H03JieKrpOHHhIX cpe;::i:cTB 

3aBHCHMOCTb TeXHHqecKHX rpe60BaHHH K P3C OT HX Ha3HaqeHH5I H ycJIOBHH 3KCITJiyaTau;1rn. 

TexHoJiorHqHocn KOHCTPYKIJ;HH. MeTO):(bI cTaH;::i:apTH3aIJ;HH B KOHCTPYJIPOBaHHH. 

KoMnOHOBKa H KOMnJieKCHa.H MHKpOMHHHanopH3aIJ;HH paJJ:H03JieKrpOHHoif annapaTypbI 

(P3A). lfHTerpaJibHa.H MHKpocxeMOTeXHHKa, 60JibIIIHe (EHC) H cBepx6oJibIIIHe (CEHC) 

1rnTerpanbHbie cxeMbI. 

fJeqaTHbIB MOHTa)I(. PeMOHTonpHro;::i:HocTb P3A. Cnoco6h1 3aIIJ;HTbI P3A OT B03;::i:eifcrnH.H 

OKpy)l(aIOIIJ;eH cpe;::i:bI, )J;HHaMHqecKHX neperpy30K H 3JieKTpoMarHHTHOro H3JiyqeHHH. 

TenJioBoif pe)l(HM P3A. HaJJ;e)l(HOCThP3A. 

3. Pa;::i:HoTeXHHqecKHe ycTpoifcTBa 

3.1. AHTeHHbl." H3JiyqeHHe H npHeM paJJ;HOBOJIH, pacnpocTpaHeHHe 3neKTpoMarHHTHhIX BOJIH 

YpaBHeHHH MaKcBeJina. fpaHHqttbie ycJIOBHH. 3tteprmi: 3neKrpoMarHHTHoro noJUI. 

3JieKTpOMarHHTHbie BOJIHbI H pemeHHe O)J;HOpOJJ:HblX ypaBHeHHH 3JieKrpOJJ:HHaMHKH. IlJIOCKHe 

BOJIHhI Ha rpaHHIJ;e pro;::i:eJia o;::i:Hopo;::i:HhIX cpe;::i:. Pe<l>paKIJ;HH paJJ:HOBOJIH B tteo;::i:Hopo;::i:HhIX 

cpe;::i:ax. PacnpocTpaHeHHe paJJ:HOBOJIH B npHpOJJ:HbIX ycJIOBHHX. JlsneHHH JJ:H<i>paKIJ;HH H 

HHTep<l>epeHIJ;HH. 

KaHaJIH3aIJ;H5I PaJJ:HOBOJIH. BoJIHOBO)J;bl H <i>M;::i:epbI. TeopHH u;eneif cBq. 3JieKTpOMarHHTHbie 
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pe3oHaTopbI. B3allMHbie 11 HeB3aHMHhie ycTpoiicTBa CB1I. 

3neMeHTbI Teop1111 aHTeHH. TmihI HaIIpaBJUllOIIIllX c11cTeM. 3neMeHTapHbie 113n~aTen11. 

EnmKHIDI 11 .ZJ;aJihHIDI 30HbI. ITp11eMHa.H 11 nepe.ZJ;aIOIUa.H aHTeHHhI, 11x napaMeTpbI 11 

xapaKTep11cT11K11. BnIDIHlle Bll.ZJ;a pacnpe.ZJ;eneHIDI 3JieKTpoMarHllTHOro noIDI B pacKpbrne 

aHTeHHhI Ha ocHOBHbie napaMeTpbI aHTeHH. TexH11qecKa.H pean113au;m1 aHTeHH pa3n11qHhIX 

,ZJ;llaTia30Hax pa.ZJ;llOBOJIH .ZJ;IDI u;eneii pa.ZJ;110CBH311 II TeJieBll,ZJ;eHmL 

3.2. Y CTPOHCTBa reHep11poBaHm111 cpopM11poBaHm1 c11rnanoB 

reHepaTOphI II aBToreHepaTOpbI. Pe)KllMhI CaMOB036y)K.ZJ;eHllH, llX oco6eHHOCTll. CTa611JihHOCTb 

qacTOTbI 11 MeTO.ZJ;bI ee nOBhIIIIeHllH. CTa611n113au;11H c noMOIIIhIO BbICOKO.ZJ;o6poTHbIX 

Kone6aTeJihHbIX c11cTeM (pe3oHarnpoB). KBapu;eBbie reHepaTophI. KBaHTOBbie 3TaJIOHhI 

qacTOTbI. YMHO)l{IITen11 qacTOThI. CHHTe3aTopbI qacTOTbI. <l>aKTOpbI, orpaHHq:HBaIOIIIHe 

MOIUHOCTb reHeparnpoB. CYMMllpOBaH11e MOIIIHOCTeH reHepaTopOB. 

YnpaBneH11e Kone6aHHHMll (Mo.ZJ;yIDin;11H) . OcHOBbI Teop11H mrneiiHoii H Hen11HeiiHoH: 

MO.ZJ;YIDIUHH (MaHHTIYIDIUllll) . 

reHepruim1 H yc11JieH11e CB1I KOJie6aHllH. OcHOBHbie Tllilbl reHepaTOpOB II yc11mueneii CB1I. 

3. 3. y CTpOHCTBa np11eMa II npeo6pa30BaHllH CllrHaJIOB 

OcHOBHbie TllTibI pa.ZJ;11onp11eMHbIX ycTpoiicTB. Y 3Jihl pa.ZJ;11onp11eMHllKOB, 11x cxeMHbie perneHllSI 

11 pacqeT. ITpeo6pa30BaTeJI11 qacTOTbI c11rHanOB, cMec11TeJI11 11 reTepo.ZJ;llHbI. .z:t:eTeKTOpbI 

CHrHaJIOB: aMTIJillTY.ZJ;Hbie, qacTOTHbie II cpa30Bble. y CllJillTen11 pa3JillqHbIX qacTOTHbIX 

,ZJ;llaTia30HOB. Oco6eHHOCTll 

TeneBH3HOHHbIX H CBSl3HbIX pa.ZJ;HOilplleMHllKOB. 3JieMeHTHaH 6a3a pa.ZJ;11onp11eMHbIX ycTpOHCTB. 

MeTO.ZJ;hI npoeKTllpOBaHllH pa.ZJ;11onp11eMHllKOB. Mo.ZJ;en11poBaH11e pa.ZJ;11onp11eMHllKOB 11 11x 

3JieMeHTOB. BTopHqHbie HCTOqH11KH 3neKTPOTillTaHHH. 
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IlpHMe'laHHe. OeHOBHOH MaTepirnn rrporpaMMhl, eo.n;ep)l(aru;HH MeTO,ll;hl MaTeMaTHqecKoro 

OIIHeaHHH H rrpe.n;eTaBJieHHH eHrHaJIOB H IIOMex BO BpeMeHHOH H erreKTpaJibHOH o6rraCTHX, 

MeTO,ll;hI aHaJIH3a ITpOXO)l(,ll;eHHH eHrHaJIOB H ITOMex qepe3 pa,n;HOTeXHHqecKHe u;eITH H 

yeTpoH:eTBa; MeTO,ll;hl eTaTHeTHqeeKOH TeopHH o6pa6oTKH eHrHaJIOB B pa,n;HoeHeTeMax H 

pa.n;1myeTPoifernax eBe,n;eH B pa3,n;en « CTaTHeTnqeeKM pa,n;HoTeXHHKa». OH HBJUieTCH 06.c.u;HM H 

o6H3aTerr1>H1>1M ,n;JUI aeex eoneKaTerreH: KaK TeopeTnqeeKM 6a3a ,n;JUI H3yqeHHH Beex 

pa.n;HoTeXHnqecKHx cncTeM H ycTPoifeTB. B coorneTCTBHH e TeMaTHKOH .n;nceepTau;HH pa3,n;eJih1 2 

H 3 MOryT H3yqaTbCH B eoKparu;eHHOM o6'heMe. 

MaTepnan1>1 ITO :meKTpo.n;HHaMHKe, paerrpoeTpaHeHHID pa,n;HOBOJIH H pa.n;nocHeTeMaM ITepe,n;aqn 

irncpopMaIJ;HH HMeIOT BeITOMOraTeJibHOe 3HaqeHHe H Heo6xo.n;HMhI eoHeKaTeJIHM, Be,n;yr.u;HM 

Heerre,n;OBaHHH B o6rraeTH pa.n;HOeHCTeM H yeTpOHCTB, ITpe.n;eTaBJieHHhIX B pa3,n;errax 2 H 3. 

3. IlpaBm1a arreCTau:uu 

06.c.u;aH ou;eHKa ypoBHH ITO,ll;rOTOBKH oeyr.u;eeTBJIHeTeH B BH,ll;e 3K3aMeHa B YCTHOH cpopMe ITO 

forneTaM, COCTaBJieHHhIM Ha oeHOBe BOITpoeoB, co.n;ep)l(ar.u;HXCH B .n;aHHOH oeHOBHOH rrporpaMMe 

H .n:orrorrHeHHSI K rrporpaMMe-MHHHMYMY crreu;Rarr1>HOCTH 05.12.04. EnrreT eo.n;ep)l(HT .n;aa 

aorrpoca oeHOBHOH ITpOrpaMMhI H OJl:HH BOITpoc Jl:OITOJIHHTeJihHOH. 

ITo pe3yrr1>TaTaM OTBeTa Ha BOITpOChI ITO 6nneTy H , ITPH Heo6xo,n;HMOCTH, Ha 

Jl:OITOJIHHTeJibHbie BOITpOebI MoryT 6nITh BhICTaBJieHbI erre.n:YIQmHe ou;eHKH: 

OTJIH'IHO - Ha Bee BOilpOebI B 6HJieTe Jl:aHhI rrpaBHJihHbie pa3BepHYThie OTBeTbI, 

ITOJIHOeThIO paeKpbIBaIOIIl;He co.n;ep)l(aHHe BorrpoeoB. Ha Jl:OIIOJIHHTeJibHbie BOITpOehI, 3a,n;aHHbie 

KOMHCCHeli , TaK)l(e ,ll;aHhl ITOJIHbie H eo.n;ep)l(aTeJibHbie OTBeT1>1; 

xopomo - Ha aorrpoe1>1 Jl:aHhI, B u;enoM, rrpaaHJihHhie, HO He nonH1>1e OTBeT1>I. PaeKp1>1Ta 

cyTb paeeMaTpHBaeMoro rrpou;eeea, HO He rrpnae.n;eHhI rrpHMep1>I. Ha .n;ononHHTeJI1>H1>Ie aorrpoe1>1, 

3a,ll;aHHbie KOMHeCHeli , rrorryqeHbI npaBHJlbHbie H Jl:OCTaTOqHO y6e.n;HTeJibHbie OTBeTbI; 

YJJ:OBJieTBOpHTeJihHO - TOJihKO Ha .n;Ba Borrpoea ,ll;aHhI rrpaBHJihHbie H OTHOeHTeJibHO 

IIOJIHbie OTBeTnI; Ha Jl:OIIOJIHHTeJibHhie BOilpOCbl, 3a,ll;aHHbie KOMHCCHeH:, rrorryqeHbI .n;oeTaTOqHo 

IIOJIHbie OTBeThl; 

ttey;::i;oBJieTBOpHTeJihHO - Ha Bee BOilpOehI 6HJieTa eoHeKaTeJih He .n:an y6e,n;HTeJibHhIX 

OTBeTOB. 
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