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IIPOf'P AMMA-MMHHMYM 

KaH,lUl,n;aTCKOrO 3K3aMeHa no cneu;1rn.rr1>HOCTH 

2.2.16 ' «Pa,a:HOJIOKaU:HH H pa,a:HOHaeurau:HH» 

no TeXHHqecKHM H <l>H3HKO-MaTeMaTnqecKHM Hayi<aM 

HacToxrnaa nporpaMMa 6a:mpyeTCH Ha BY30BCKHX ,ll;HCIJ;HIIJIHHax, COOTBeTCTByIDinHX 

rocy.n;apcTBeHHOMY o6pa30BaTeJibHOMY CTaH,n;apTy no HanpasneHHI-0 . <<Pa.n;HOTeXHHKa»: 

pa,lUIOTeXHHqecKHe u;enH H CHrHan1>1; 3JieKTpO,ll;HHaMHKa H pacnpOCTPaHeHHe pa.n;HOBOJIH; 

cxeMOTeXHHKa aHanoroBhlX 3JieKTpOHH1>1x ycTPoiicTB; n;H<l>poa1>1e YCTPOHCTBa H 

MHKponpou;eccop1>1; YCTPOHCTBa CBl! H aHTeHH1>1; 3JieKTpOHHKa; YCTPOHCTBa reHepHpOBaHHH H 

<PopMHpoaaHHH CHrHanos; YCTPOHCTBa rrpHeMa H rrpeo6pa3oBaHHH cHrHanos; a1>1qHcJIHTeJI1>Hble 

ycTpOHCTBa H CHCTeMhl; pa.n;HOTeXHHqecKHe CHCTeMoI; CTaTHCTH'tleCKM TeopIDI 

pa.n;HOTeXHHqecKHX CHCTeM. 

IIporpaMMa pa3pa6ornHa MocKOBCKHM as1rnu;HoHH1>IM HHCTHTYfOM (rocy.n;apcTBeHHbIM 

TeXH11qecKHM YHHBepcHTeTOM}, corJiacosaHa c MocKOBCKHM rocy.n;apcTBeHHI>IM TeXHH'leCKHM 

YHHBepcHTeTOM HM. H.3. EaYMaHa, MocKOBCKHM 3HepreTHqecKHM HHCTHTYTOM (TeXHH'leCKHM 

YHHBepcHTeTOM}, llHCTHTYTOM pa.n;Ho3neKTpOHHKH P AH, YMO <<Il3Tll» rro HarrpasJieHHI-O 

«Pa,lUIOTeXHHKa» H o.n;o6peHa 3KCrrepTHbIM COBeTOM BoICIIIeH arreCTaIJ;HOHHOH KOMHCCHH 

MHHHCTepcTBa o6pa3oBaHIDI PoccHiicKoii <l>e.n;epau;1m no 3JieKTpOHHKe, H3MepHTen1>Hoii 

TeXHHKe, pa.n;HOTeXHHKe H CBH3H. 

1. CTaTHCTH'lecKaH TeopHH pa,a:uoTeXHu-iecKHX cecTeM 

1.1.CTaTHCTH-ICCKaH TeopHH o6pa60TKH CHrHaJIOB B pa,a:HOTCXHH-IeCKHX CHCTeMax 

Coo6:rneHHH, CHrHaITbl H IIOMeXH. Ilepe,n;aqa, H3BJieqeHHe H pa3pYIIIeHHe HH<i>opMaIJ;HH. 

Pa,IU1ocHrnanhl. Pa.n;HOCHrHan1>1 c aMnnHry,n;HOH H yrnosoii (qacTomoii H <i>aJosoH:) MO,ZJ;yJUIIJ;Heli 

H HX cneKTpbl. Pa.n;HOCHrHaJibl co CJIO:>KHOH ( CMeIIIaHHOH) MO,n;yJUIIJ;HeH H HX crreKTpbl. 

IlIYMbI H IIOMeXH KaK cnyqaHHbie npou;eCCbl. IlJIOTHOCTH pacnpe.n;eneHIDI sepOHTHOCTeii, 

xapaKTepHCTHqecKHe <i>YHKIJ;HH H <i>YHKIJ;HH pacrrpe.n;eneHHH cnyqaiiH1>1x rrpou;eccoB. 

3HepreTHqecKHe xapaKTepHCTHKH cnyqaiiH1>1x rrpou;eccos. MoMeHTH1>1e H KoppeJUIIJ;HOHH1>1e 

<i>YHKIJ;HH. CneKTpan1>Haa nJIOTHOCTh. CsoiicTBa KoppeJUIIJ;HOHHI>IX <i>YHKIJ;HH. TeopeMa BHHepa

X1rnq1rna. CTaD;HOHapHOCTb H 3pro,lU{qHocTD cnyqaHHhlX rrpou;eccos. ABToKoppeJUIIJ;HOHHble H 



B3aHMHhle Koppemni;HOHHhle ¢YHKD:HH. Herrpepi.rnHOCTh H .u;H¢¢epeHI.i;HpyeMOCTh c.rryqaiiHi.1x 

rrpoueccoa. llHTerpHpoaamrn c.rryqaiiHi.1x rrpmi;eccoa. rayccoacmii cnyqaiiHhlii rrpouecc H ero 

xapaKTepHCTHKH. Ilpori;eccbI 6JIH3KHe K rayccOBCKOMY. llMIIYJibCHhie H TOqeqHI:.Ie cnyqaiiHI>Ie 

rrpouecci.1. MapKoacme rrpori;ecci.1. Y 3KorronocHi.1e cnyqaiiHi.1e npouecci.1. CTaTHCTHqecme 

xapaKTepHCTHKH orH6aIOrri;eii, ¢a3hl H HX npOH3BO)J:HblX ).J;JUI CYMMbI CHrHaJia H Y3KOIIOJIOCHOro 

III)'Ma. BM6poci.1 cnyqaiiHhlX rrpori;eccoa. 

Kp1nep1rn H pernaIOrri;He rrpaa1ma orrTHMaJibHoro 06Hap)')Kemu1: KpHTepHii Baiieca, 

MHHHMaKcHhlii KpHTepHii, KpHTepHii HeiiMaHa-IlHpcoHa, KpHTepHii Bano.z::i;a H .z.i:p. IloKa3aTeJIH 

KaqecTBa o6Hap)')KeHIDI CHrHaJIOB. MeTO)J:hl CHHTe3a OIITHMaJibHhlX o6Hap)?KHTeJieii. 

06Hap)1)KeHHe .n;eTepMHHHpOBaHHbIX H KBa3H,n;eTepMHHHpOBaHHhIX CHrHaJIOB Ha ¢oHe «6enoro» 

III)'Ma. 06Hap)1)KeHHe rraqeK KorepeHTHbIX H HeKorepeHTHbIX pa.n;HOHMrryJihCOB B «6eJIOM» 

III)'Me. KoppeJUIIJ;HOHHa.H, ¢HJihTpOBruI H KOppeJUII.J;HOHHO-¢HJlbTpOBa.H o6pa60TKa CHfHaJIOB. 

06Hap)1)KeHHe ,n;eTepMHHHpOBaHHblX H KBa3H,l.J;eTepMHHHpOBaHHbIX CHfHaJIOB, B TOM qlfCJie H 

MHOroKaHaJibHOe, Ha ¢oHe rayccOBblX KOppenHpOBaHHbIX IIOMex. 06eJUIIOIIJ;He ¢HJibTphl. 

06Hap)')KeHHe CHfHaJIOB B HerayccOBbIX IIOMexax. 

06Hap)1)KeHHe IIpOC1J'aHCTBeHHO-BpeMeHHblX CHfHaJIOB, MHOroKaHaJibHa.H cxeMa 

o6pa60TKH. y CJIOBIDI pa3,n;eJieHIDI rrpocTpaHCTBeHHO-BpeMeHHOH o6pa60TKH Ha pa3,z.i:eJibHble 

npOCTPaHCTBeHHYIO H BpeMeHHYIQ. IlpOCTPaHCTBeHHbIH ¢HJibTP H KOppeJUITOp. PeaJIH3aIJ;IDI 

npocTpaHCTBeHHbIX ¢HJib1J'OB H KOppeJUITopoB c IIOMOIIJ;bIO <l>AP. 

MH¢opMaTHBHhle H HeHH¢opMaTHBHI>Ie rrapaMeTphI cHmanoa. OueHKH rrapaMeTpOB 

CHrHaJIOB. Eaiiecoacme H He6aiiecoacme ori;eHKH H Hx caoiicTBa. OueHKa MaKcHMaJII:.Horo 

npaa,z.i:orro,z.i:o6IDI H ee caoiiCTBa. HepaBeHCTBO KpaMepa-Pao. IloTeHIJ;HaJibHruI TOqHOCTh 

H3MepeHHH rrapaMeTpa. MHoroKaHaJibHbIH H cneMIIJ;HH mMepHTeJIH. OuemmaHHe 

3HepreTlfqecmx H He3HepreTHqecmx rrapaMeTpOB cHrHana Ha ¢oHe «6enoro» IIIYMa. <l>}'HKD:IDI 

paccornacoaaHHH CHmaJia H ee CBH3b c IIOTeHIJ;HaJibHOH TQqHOCThIO H3MepeHHH. 

OueHHBaHHe apeMeHH 3arra3).J;hlBaHHH, qacToTi.1 H ¢a3i.1 pa3JIHqHi.1x Mo,z.i:eneii cHrHana. 

OueHHBaHHe napaMeTpOB cToxacTHqecmx CHrHaJIOB. 

BH,z.i:hl ori;eHHBaHIDI: ¢HJII>TPaulfjl, HHTeprrOJij!IJ;lfjl H 3KCTPaIIOJUIIJ;lfjl. Eaiieccoai.1 rrpaaHJia 

oueHHBaHlfjl. MapKoscKax arrrrpoKCHMaIJ;IDI cHrHaJIOB. CToxacTHqecKoe ypasHeHHe 

orrTHMaJII>Hoii ¢HJII>TPaUHH (ypaaHeHHe CTpaTOHOBHqa). .JllrneiiHrui ¢HJibTpaIJ;IDI. 

Henpepi.1BHhlii H .n;HcKpeTHbIH ¢HJibTp KaJIMaHa. HenHHe:iiHax ¢HJibTPaIJ;IDI. CHHTe3 



arrropu:TMOB MeTo,n;oM rayccoacKoro rrpu:6JDDl(eHiu1. Oa:eHoqHo-Koppemn~HOHHaJI o6pa6oTKa 

CHrHa.JIOB. 

IlapaMeTpHqecKaJI H HenapaMeTpHqecKaJI anpHOpHaJI Heonpe,n;eJieHHOCTb. MeTO.zu>I 

CHHTe3a arrropHTMOB o6pa6oTKH npH napaMeTJ>HqecKOH arrpHOpHOH Heonpe,n;eJieHHOCTH. 

A,n;anTHBHbie arrropHTMbl. A,n;anTHBHbie MHOrOKaHaJibHbie (B TOM qJiCJie ,llByxKaHa.JibHhle) 

KOMITeHcaTOpbl IlOMex c Koppemm;HOHHOH o6paTHOH CBX3bl0. ABTOKOMITeHCaTOphl 

KOppeJIHpOBaHHhlX IlOMex. MeTO,ZU>I CHHTe3a arrropHTMOB rrpu: HerrapaMeTpu:qecKOH arrpu:opHOH 

Heorrpe,n;eJieHHOCTH. Mcnofil30BaHHe 3HaKOBhlx, nopx,n;KOBI>IX u: pattroa1>1x cTaTHCTHK ,l(Jij{ 

o6Hap)')KeHu:g cu:rHaJIOB. Po6acTHOe oa:eHHBaHHe napaMeTPOB cu:rHana. Oa:eHKH THna 

MaKCHMaJILHoro rrpaa.n;ono.n;o6u:g (M-oa:eHKH). Po6acTHoe o6Hap)')KeHHe. A,nanTHBHo

po6acTHOe o6Hap)')KeHHe. 

Po6acTHoe oa:eHHBaHHe apeMeHH 3ana3,n;1>1BaHu:g, qacTon1 u: cpa3hl pa3JIHqHblX Mo,n;eJieii 

cu:rHarra. 

06mu:e cae,n:eHu:g o pa3pememrn: u: pacno3HaBaHHH cu:rnanoa (06'.beKTOB). 

XapaKTepHCTHKH (npmHaKH) 06'.beKTOB H CHrHaJIOB, HCilOJII>3yeMbie ,l(Jij{ pa3perneHu:g H 

pacn03HaaaHu:g. B3aHMOCBJI3b 3a,n;aq pa3perneHl{g u: pacno3HaBaHu:g. IloKa3aTeJiu: Ka"l!ecTBa 

pa3perneHu:g H pacno3HaBaHl{g u: pernaromHe npaBHJia. YnpomeHHaJI npoa:e.n;ypa 

pacn03HaBaHu:g. AnropHTMbl pa3pemeHu:g H pacno3HaBaHl{g ,n;eTepMHHHpOBaHHoIX H 

KBa3H,n:eTepMHHHpoaaHH1>1x cHrHaJIOB. Cax31> pa3pemaromeli cnoco6HocTH c <l>YHKUHeii 

paccornacoaaHHX. Mephl pa3pemaromeli cnoco6HocTu:. Pa3pernaromaJI cnoco6HocT1> no 

apeMeHH 3aITa3,ZU>IBaHHX H no qacTOTe. 

U:HcppOBhle MeTO,l(hl o6pa60TKH CHrHaJIOB. ,[(HCKpeTH3aa:u:g CHrHaJIOB no BpeMeHH H 

KBaHTOBaHu:e no ypoBHIO. AHanoro-a:Hcppoaoie rrpeo6pa3oBaTeJiu: (AU;Il) H Bb16op napaMeTpOB 

Ko,n:a. MeTO.zu>I CHHTe3a arrropHTMOB u: yclpOHCTB u:u:cppoaoii o6pa6oTKH CHrnaJIOB. U:HcppoaaJI 

cpHJiblpaU:HX u: u;HcppoBI>Ie cpHJibTJ)bI. 0mH6KH KBaHTOBaHu:g u: oKpyrneHHX. MeTo,n:I>1 pacqeTa 

U:HcppoBI>IX cpu:JiblpOB. Ko3cpcpHu;HeHT nepe,n;aqH H u:MnyJII>CHaJI xapaKTepHCTHKa a:HcppoBbIX 

cpHJiblpOB. U:mppOBaJI cpHJiblpaa:Hx BO BpeMeHHOH H qacTOTHOH o6JiaCTJIX. U:u:cppoBOH 

crreKlpaJII>HhlH aHaJIH3. EhlClpOe rrpeo6pa3oBaHHe <l>ypne. U:HcppoBaJI o6pa6oTKa MHOroMepHnIX 

CHrHaJIOB H H306p8.)KeHHH. 

McKyccTBeHHI>Ie HeiipoHHI>Ie ceTu: (MHC). 06yqaromHecx u: caMoo6yqaromHecx MHC. 

06pa6oTKa cHrHaJIOB c noMOII.J:blO MHC. Pacno'3HaBaHHe cu:rHarroa H o6pa30B 06'.beKToB c 

IlOMOII.J:blO MHC. 



2. PaJJ;HOTeXHH'1ec1rne CHCTeMLI 

2.1.CHcTeMbI H ycrpoiicTea paJJ;HOJIOKan:HH 

06rracTH rrpHMeHemur H 3ap;a1rn pagHorroKaUHH. BHAJ>I pagHOJIOKaUHH. Ofoop 

rrpocTPaHcTBa. BH.zu:,r ofoopa, 30Ha ofoopa H speWI ofoopa. 

<l>Ji3Hqecme OCHOBhl pagHOJIOKaQHH. 3<P<PeKTHBHaJI IIJIOIIJ;a.zu> pacceHHIDI (3IIP) Qerreii. 

IlOJIHPH3~HOHHaJI MaTPH:Qa pacceHHIDI. Mo.n;enH peanbHhlX ToqeqffbIX H rrporn)l(eHHbIX ii;erreii. 

Ha6mo.n;aeMocTb ToqeqHbIX Qerreii Ha <PoHe rrpoTH)l(eHHhlX (pagHorroKaUHOHHbIH KOffTPaCT). 

,ll;aJibHOCTb p;eHCTBIDI p JIC. BrrIDIHHe aTMoc<Pephl H IIOl!;CTHJiaIOIIJ;eH IIOBepXHOCTH Ha 

p;anbHOCTb .n;eiicTBIDI PJIC. 

Y CTPOHCTBa o6HappKeHIDI ( o6HappKHTerrH) pap;HorroKaQHOHHLIX CHrHaJIOB. CTPYKTYPLI 

o6HappKHTerre:H. 06HappKHTeJIH rraqeK KorepeHTHblX H HeKorepeHTHblX pap;HoHMrryJILCOB Ha 

<PoHe III)'Ma H KOpperrHpOBaHHLIX IIOMex. ll;H<l.>poBLie o6HappKHTeJIH. 3HaKOBLie, paHrOBhle, 

po6acTHhle H a.n;arrTHBHLie o6HappKHTerrH. MeTo.zu:,1 crn6HJIH3aUHH ypoBHH JIO)l(HbIX TPeBor. 

IIoporoBaJI MOIIJ;HOCTL pap;HorroKaUHOHHOro CHrHana. 

Pa3perna10m;aJ1 crroco6HocTL no JJ:aJILHOCTH, yrrroBhlM KOOpJJ:HHaTaM H cKopocTH. B1>16op 

30Hl!;Hpyiom;ero CHrHaJia. 

IIpoCTLie H CJIO)l(Hhle CHrHaJihl. )l;B)'MepHWI KOpperrHIUiOHHaJI <l>YHKUIDI (,n;K<I>) 

30Hl!;Hpyiom;ero CHrHana. <l>)'HKUIDI Heorrpe):{eJieHHOCTH (<l>H) H gHarpaMMa Heorrpe):{erreHHOCTH 

(,LJ;H) pagHOJIOKaUHOHHbIX CHrHaJIOB. 

MeToAJ>I H3MepeHIDI KoopgHHaT H rrapaMeTPOB JJ:BH)l(eHIDI uerre:H. CrreMm;He H 

HecrreMm;He H3MepHTeJIH. 

<l>a3os1.ie, qacTOTHhle H HMrryrrI>CHLie p;anbHOMepLI. Pap;Hop;an1.H0Mepb1 co CJIO)KHbIMH 

CHrHanaMH. IIpep;eJibl Ol);H03HaqHoro H3MepeHIDI, pa3pernaIOm;aJI crroco6HOCTb H TO'IllOCTb 

pagJiOl);aJibHOMepoB. 

l13MepHTeJIH pap;HaJibHOH CKOpOCTH uene:H. Ilpe,n:eJILI Op;H03HaqHoro H3MepeHIDI, 

pa3pernruom;aJI crroco6HOCTb H TQqHQCTb H3MepHTeneii CKOpOCTH. 

AMIIJIHTY.D:HLie H <Pa3oBhle Op;HOKaHaJibHble rreneHraTopbI. AMrrJIHrylJ;HLie, <Pa3oBLie H 

C)'MMapHo-pa3HOCTHble MOHOHMrryrr1.cHble rreneHraTop:r:.I. Ilpep;err1.1 Op;H03HaqHoro H3MepeHIDI, 

pa3perna10m;aJ1 crroco6HocTL H TQqHOCTL rreneHraTopos. 



II3MepHTeJrn: yrJIOBLIX cKopocTeif. 

IlaccHBHbie, aKTHBHbie :H KoM6HHHpoBaHHbie 110MeXH. XapaKTepHCTHKH 110Mex. Eopb6a c 

11accHBHbIMH 110MexaMH. CeJieKIJ;IDI ,n;BH)l()'IIJ;HXCH ueJieif (C,Z:R(). KorepeHTHO-HMllYJThCHbie 

PJIC. Pe)l(eKIJ;HH 11accHBHb1x 110Mex c 110MOII(bIO rpe6eHqaTbIX cpHJib'fPOB (Pr<l>). U:HcppoBbie 

Pr<l>. KaqecTBo 110.n;asneHIDI 110Mex. 

PJIC c CHHTe3HpoBaHHoif arrepTYPOH (PCA). BLI6op 11apaMe1J)OB PCA H C'fP)'KTYPLI 

umppoBOH o6pa60TKH. Pa,zufOHHTepcpepOMeTphl co CBepX,ZJ;JIHHHOH 6a30H. ArrepTypHbIH CHHTe3. 

PMHOBH,n;eHHe. 

IlpOC'IpaHCTBeHHO-BpeMeHHruI o6pa60TKa CHrHaJIOB. ABTOKOMIIeHcaTOpbl aKTHBHblX 

llOMex. 

BTopHqHrui: o6pa6oTKa PMHOJIOKaUHOHHOH HHcpopMaUHH. 06HapYJKemre H 

corrposmK):(eHJre 'IpaeKTopHif. KaJIMaHoBcKrui: cpHm,TpaUIDI TpaeKTopHif. 

M1rnro1103HUHOHHWI PMHOJIOKaUIDI. 

06Hap~eHHe cHrHaJIOB TennoBoro pa.n;HOH3nyqeHIDI. CxeMbI pa,n;HOMe1J)OB. Mero.n;bI H 

ycTpOHCTBa H3MepeHIDI KOOp,D;HHaT HCTOqHHKOB TeIIJIOBOro pa,D;HOH3nyqeHIDI. 

Ilo.n;nosepXHOCTHWI pa,n;HOJIOKaUHH. 

HeJIHHeifHrui: pa,D;HonoKaUIDI. 

2.2. CucTeMbI H ycTpoii:crsa pai:i;uoHasurau;uu 

Mero,n;b1 orrpe.n;eneHIDI MecTOllOJIO)l(eHIDI o6'beKTa H c11oco6b1 BbIBo.n;a ero B 3a.zi;aHH)'IO 

TOqKy 11pocTpaHCTBa. IlpHHUHIIbl pa,D;HOHaBHraUHH H Me'TO,D;bl TeXHHqecKOH peaJIH3aUHH 

pa,D;HoHaBHraUHOHHbIX CHCTeM (PHC) H ycTpOHCTB (PHY). MeTO,ZJ;bI pa,n;HoyrrpaBneHIDI B 

pa,D;HoHaBHraUHH. 3neMeHTLI Teopi:rn aBTOMaTWiecKoro yrrpaBneHIDI 061,eKTaMH. KoHTYP 

CJie,IJ;HII(ero yrrpaBJieHIDI H ero OCHOBHbie 3BeHbH. 

KoMaH.n;Hoe aBTOHOMHOe pa.n;HoyrrpasneHHe, 

pa,D;HoyrrpasneHHe 11pH HaBe.n;eHHH 110 nyqy, yrrpaBJieHHe KOCMHqecKHMH a1111apaTaMH. 

Oco6eHHOCTH pa,n;HOJIHHHH yrrpasneHHH ofi'beKTaMH. 



ABTOHOMHbie PHC: CHCTeMhl cqHcrreHIDI rryrn. Pa,rurocHCTeMbI HaBHra~H no 

reo<t>H3HqecKHM IIOJUIM 3eMJIH. Pa,n;HOBbICOTOMepbI H .n;orrrrepOBCKHe H3MepHTeJIH CKOpOCTH H 

yrrra cHoca rreTaTeJibHbIX arrrrapaTOB ()UIC). 

Koppemra;HOHH0-3KCTpeMarrbHhle H3MepHTerrH cKopocTH. OfoopHo-cpaBHHTerrhHhle 

pa,ruroHaBHra:a;HOHHbie CHCTeMbl. CHCTeMbl HaBHra:u;HH IIO perrbeQ>y H KapTe MeCTHOCTH. 

KoMrrrreKcHpoBaHHe HaBHra:a;HOHHE.IX cHcTeM c 

Hepa,n;HoTeXHHqecKHMH ,n;aTqHKaMH. llHTerpHpOBaIIHbie PHC. 

Pa,n;HocHcTeMhl .n;arr.r:.Heii HaBHra:u;HH (PC,ZUI). IlocTpoeHHe rno6arr.r:.H.r:.1x H perHOHaJI.bHbIX 

PCJl:H. <l>a30Bhle H HMrryrr.r:.cHo-<l>a3oBhie PC,ZUI, HCIIOJI.b3)'IO:r:u;He ,n;arrbHOMepHhle H pa3HOCTHo

,n;arrbHOMepHhle MeTO.z:u,1 orrpe;:i;erreHIDI MeCTonoJioJKeHIDI. IlorpeIIIHOCTH PC,ZUI. 

CrryraHKOB.bie pa,ruroHaBHra:a;HoHHbie CHCTeMhl (CPHC). Ilepe;:i;aqa cBe;:i;eHHH 06 op6HTax 

CIIYTHHKOB IIOTpe6HTemo AJUI :u;eneii HaBHra:a;HH. Oco6eHHOCTH IIOCTpOeHIDI H 

<l>YHK:a:HOHHposaHIDI CPHC. BrrIDIHHe aTMoc<t>epbI H KOCMHqecKoli cpe.z:u,1 Ha xapaKTepHCTHKH 

CPHC. MeTo.z:u,1 orrpe.n;eneHH.sI MecTorroJioJKeHIDI B CPHC: ,n;oIIJiepoBCKHH, ;:i;arr.r:.HoMepH.r:.Iii, 

pa3HOCTHO-,ll;aJI.bHOMepHhlH. 

Pa;:i;HoCHCTeMbI 6rrHJKHeii HaBHra:a;HH (PCEH). Pa;:i;HocHcTeMhl rroca;:i;KH JieTaTeJI.bH.bIX 

arrrrapaTOB. 

ToqffOCTb orrpe;:i;eneHIDI MecTorronoJKeHIDI B II03H:U:HOHHbIX PHC. JlHHHH H rroBepXHOCTH 

rroJioJKeHIDI. Onrn6KH JIHHHH rronoJKemui:. Onrn6KH orrpe;:i;erreHIDI MecTorrorroJKeHIDI Ha 

rrnocKoCTH H B rrpocTpaHcTBe. 3JIJIHrrc H 3JIJIHrrcoH;:i; omH6oK rronoJKeHIDI. Pa6oqHe 30Hhl PHC. 

f eOMeTpHqecKHH QJaKTOp. 

2.3. Oco6euuocTH nepe)l;a"'IH Hml>0pMau;HH B MnoronoJHIJ;HOHHLIX 

pa)l;HOJIOKau;HOHHLIX H pa)l;HOHaBHrau;HOHHLIX CHCTeMaX 

3a,n;aqH rrepe;:i;aqH HHQJOpMa:a;HH. Pa;:i;HOJIHHHH. Jl:Harra30H pa,n;HOBOJIH B CHCTeMax 

rrepe;:i;aqH HHQJOpMa:a;HH. BH.Z:U,I pa,n;HOCHCTeM rrepe;:i;aqH HHQJOpMa:a;HH (PCIII1): CB.sI3Hbie, 

TeJieMeTpHqecKHe H KOMaII,ll;Hbie. KaHarr CB.sI3H H ero xapaKTepHCTHKH. IlporryCKHM 

crroco6HocTb KaHarra. CTpYKTypa pa,n;HOCHrHarrOB. MeTO,[(bI Mo;:i;yJUI:a;HH H . KO,ll;HpoBaHIDI. 

3am;HTa HH<l>opMa:u;HH. KpHTepHH KaqecTBa PCITl1. ~<l>poBhle PCilll. 



2.4. CncTeMhl H ycTpoii:crea palpymeHHB nml>0pMau;uu 

06naCTb rrpHMeHeHIDI H 3a,ZJ;aqJf CHCTeM pa3pymeHIDI HH<l>opMaU:HH (pa,n;Ho:meKTpOHHOH 

6op1>61>1 P3E). 

Pa,n;HoTex1rnqecKaJ1 pa3Be,ru<a (PTP). Iloc'I'poeHHe CHCTeM H yc'I'poiicTB PTP. Orrpe.n;eneHHe 

rrapaMe'I'pOB pa.n;HOCHrnanos pa,n;HoTeXHHqecKHx CHCTeM paJJIHqHoro Ha:maqeHIDI cpe,n;cTBaMH 

PTP. Mero,ll;hl orrpe.n;eneHIDI MecTOrrono)KeHIDI pa.n;H03JieKTpOHH1>1x cHcTeM (P3C). 

3cpcpeKTHBHOCTI> cpe.n;cTB PTP. 

MeTo,D;hl H cpe.n;cTBa pa3pymeHIDI HmpopMaD;HH. feHepaTop1>1 aKTHBH1>1x rroMex. BH.n;DI 

aKTHBHhlX IIOMex: 3arpa,D;HTeJil>HDie, rrpHU:eJibHDie, OTBeTHhle H HMHTau;HOHHl>Ie. 

Pa.n;H03JieKTpOHHaJI MaCKHpOBKa. XapaKTepHCTHKH KaqecTBa pa.n;HOMaCKHpOBKH. 

CKp1>ITHOCT1> H He3aMeTHOCT1>. 06m;He MeTo.z:u,1 MaCKHpOBKH 061,eKTOB H YMeH1>meHIDI 

pa.n;HOKOH'I'pacTa P3C. llcrroJib3oBaHHe IIIHpoKorronocHDix (IIIIIC) H caepxmHpoKorronocHDix 

CJITHaJIOB (ClllIIC). MacKHpOBKa c IIOMOW:blO rracCHBHhlX IIOMex. 

OcHOBHhle opraHH3aU:HOHHhle MeTo,ll;hl rr0Mexo3am;HT1>1. ll3MeHeHHe rrapaMe'I'pOB 

pa,n;HoCHrHana B rrpou:ecce pa60T1>1, 6op1>6a c rroMexaMH c rr0Mom;1>10 yc'I'poiicTB cerreKD:HH 

pa,D;HOCJITHaJIOB. 

3am;HTa P3C OT B03,D;eHCTBIDI cpe.n;cTB IIOpa)KeHIDI. 

3cpcpeKTHBHOCTb cpe.n;cTB P3E. 

2.5. PaJJ;HOJIOKau;noHHLie YCTPOHCTBa B fiuonomu, 

MC}J;HD;HHe, MeTpOJIOrHH H i:i;pyrux OTpaCJIBX 

3a,n;aq}f JIOKaU:HOHHDIX yC'I'pOHCTB H yC'I'pOHCTB TQqHoro II03HD:HOHHpOBaHIDI B 6HOJIOIBH, 

Me.n;HU:HHe, Me'I'pOJIOrHH H .n;pyrHx O'I'paCJUIX. llcrrOJib30BaHHe yrrL'I'pa3BYKOBLIX cHrHarros WUI 

Me,D;HU:HHCKOH ,D;HarHOCTHKH H .n;ecpeKTOCKOIIHH. 

Me.n;HU:HHCKHe TerreBH3HOHHDie yc'I'poiicTBa, yc'I'poii:cTBa CB1I, pa,n;HOMe'I'pHH, 

HH'I'pOCKOITHH, TOMOrpacpHH, Kap;::i:HorpacpHH HT.II. 

2.6. IlpoeKTnpoBaHHe H KOHCTpyupoBaHne paJJ;H03JICKTpOHHLIX cpe.n;CTB 

3aBHCHMOCTb TeXHHqecKHx 1'pe6osairnii · K P3C OT HX Ha3HaqeHIDI H ycrrOBHH 

3KcrrrryaTaU:HH. TeXHorrornqHocT1> KOHC'I'pYKQHH. B 



KOHC'fP)'HpoaaHHH. KoMIIOHOBKa H KOMIIJieKCHWI MHKpOMHHHanopH3a:a;WI PMH03JieK'fPOHHOH 

anrrapaTyphl (P3A). 11HTerpanLHWI MHKpOCXeMOTeXHHKa, 60JibIIIHe (EMC) H caepx60JibIIIHe 

(CEMC) HHTerpanLHhle cxeMLI. 

Ile11aTHhIH MOHTIDK. PeMOHTOIIpHro~ocTb P3A. Crroco6b1 3a:m;HThI P3A OT B03,D;eHcTBWI 

OKp}')KaIO:m;eii cpe,ll;b1, ,D;HHaMHqecKHx rreperp)'30K H 3JieK'fPOMaI'HHTHoro H3.JI)'lJeHWI. TeIIJioaoii 

pe)l(HM P3A. Ha,D;e)l(HOCTL P3A. 

3.1. H3Jly'lenue, pacnpocTpaueuHe H npHeM PMHOBOJIH 

YpaaHemu1 MaKCBeJIJia. rpaHHqHble ycJIOBWI. 3HeprIDI 3JieK'fPOMarHHTHOrO IIOJUI. 

Cao6o~hle 3JieK'fPOMaI'HHTHLie BOJIHLI H peIIIeHHe o~opo,D;HhIX ypaaHeHnii 3JieK'fPO,ll;HHaMHKH. 

IlnocKHe BOJIHbl Ha rpaHH:u;e pa3,D;eJia 0,ll;HOpO~hIX cpe,D;. Pe<PpaKIJ;WI pa,D;HOBOJIH B 

HeO,D;Hopo~hlx cpe,D;ax. PeIIIeHHe 3JieK'fPO,ll;HHaMHqecKoii 3a,D;aqH paccesrnIDI pa,D;HOBOJIH Ha 

Tenax 3a,D;aHHoii <PopMhl. PacrrpocTPaHeHHe pa,D;HOBOJIH B rrpHpO,D;HhIX ycrroBWIX. 511meHWI 

,ll;H<l>paKIJ;HH H HHTep<l>epeHIJ;HH. 

KaHarrH3a:a;WI pa,D;HOBOJIH. BoJIHOBO,ll;bI H <PH,D;ep1>1. TeopIDI :u;erreii CB"ll. 

3rreK'fPOMarHHTHLie pe30Harop1>1. B3aHMHble H HeB3aHMHble yc'fPOHCTBa CB"ll. 

3rreMeHTbl TeOpHH aHTeHH. THrr:bl HarrpaBIDIIOIIJ;HX CHCTeM. 3JieMeHTapHbie H3.JI)'lJaTeJIH. 

oJIH)l(IDUJ: H ,D;aJILIDUI 30HLI. IlpHeMHrui H rrepe,D;a10:m;rui: aHTeHHbI, HX rrapaMe'fPhl H 

xapaKTepHCTHKH. BJIWIHHe BH,D;a pacrrpe,D;eJieHWI 3JieK'fPOMaI'HHTHOro IIOJUI B paCKpbIBe 

aHTeHHbl Ha OCHOBHbie rrapaMe'fPbl aHTeHH. 

TeXHHqecKrui peanH3a:u;IDI aHTeHH a pa3JIH'IHbIX ,D;Harra3oHax pa,ll;HOBOJIH. 

3.2. y CTpOHCTBa reuepHpOBaHHH H cf>opMHpoBaHHH CHI'HaJIOB 

f eHeparophl H aaroreHeparopbI a P JIC H PHC. Pe)l(HMhl CaMOB036~eHIDI, nx 

oco6eHHOCTH. CTa6HJibHOCTb qacTOTLI H MeTO,D;LI ee rroBLIIIIeHWI. CTa6HJIH3a:a;WI c rroMOIIJ;LIO 

BhICOKO,D;06poTHbIX KOJie6aTeJibHbIX CHCTeM (pe30HaTOpoa). Kaap:u;eBbie reHeparopLI. 

KaaHTOBhle 3TaJIOHhl qacTOTLI. YMHO)l(HTeJIH qacTOThl. CHHTe3aTOphl qaCTOT. <I>aKTop1>1, 

orpaH11q11aaroIIJ;He MOIIJ;HOCTL reHepaTopoa. CYMMHpoaaHHe MOIIJ;HOCTeii reHeparopoa. 

YrrpaaJieHHe Kone6aHWIMH (MO,D;yIDI:a;IDI) a ·pnc 11 PHC. OcHOBhl Teop1111 JIHHeiffioii H 

HeJIHHeHHOH MO,D;yJUIIJ;HH (MaHHrryIDI:a;HH). 



feHepau;IDI H ycHJieHlrn CBlI Korre6aHHH. OcHOBHbie THIIbI reHepaTOpoa H ycHJIHTerreH: 

CBlI B PJIC H PHC. 

3.3. y CTpoiicrua npHeMa H npeo6p830B8HHH CHrHaJIOB 

OcHOBH1>1e THII1>1 pa,z:n10rrpHeMH1>1x ycTJ)OHCTB a PJIC H PHC. Y3rrhl pa;::i;HorrpHeMHHKOB, HX 

cxeMHhle pemeHIDI H pacqeT. IIpeo6pa30BaTeJIH qacTOTbl CHrHaJIOB, CMeCHTeJIH H reTepO)J)fHhl. 

llacTOTHhlH IlJiaH pa)J)fOilpHeMHHKa. ,ZJ;eTeKTOphl CHI'IIaJIOB: aMilJIHT}',UHbie, qacTOTHbie H 

<Pa3oBhle. YcHJIHTerrH pa3rrHqHD1x qacTOTHhIX )J)fana30HOB. ABToMaTHqecme pery1rnpoBKH B 

pa)J)fonpHeMHHKax. 3rreMeHTHaJI 6a3a pa;::i;HorrpHeMHhlX ycTJ)OHCTB. MeTo,n:1>1 npoeKTHpOBaHIDI 

pa)J)fonpHeMHHKOB. Mo,nem1poBaHHe pa,nHonpHeMHHKOB H HX :meMeHTOB. BTOpHqHD1e 

HCTOqHHKH :meKTJ)OilHTaHIDI. 
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IIpnMeqauue. OcHOBHOH MaTepHarr nporpaMMhl, co,D;ep)l(amHli MeTO,ll;bI cTaTHCTWieCKOH 

TeopHH o6pa6oTKH CHIBaJIOB B pa,n;HOCHCTeMax H PMHOYCTpOHCTBax, a TaK)l(e MeTO,ll;hl CHHTe3a 

OITTHMaJibHhlX arrropHTMOB H CTp)'KTyp o6pa60TKH CHrHaJIOB CBe.n;eH B pa3.n;err «CTaTHCTHqecKruI 

TeopIDI PMHOTeXHHqecKHX CHCTeM». OH HBIDieTc.a o6mHM H o6.a3aTerr1>HhlM ,ll;IDI scex 

COHCKaTeJieH KaK TeOpeTJlqeCKa.H 6a3a ,ll;IDI H3yqeHIDI Bcex pa,n;HOTeXHJlqeCKHX CHCTeM H 

ycTpOHCTB. B COOTBeTCTBHH c TeMaTHKOH ,D;HCCepTaIJ;HH pa3.n;err1>1 2 H 3 MOryT H3yqaTbC.H B 

COKpameHHOM 061,eMe. 

MaTepHarrhl no 3rre:rcrpo,D;HHaMHKe, pacnpocTpaHeHHIO PMHOBOJIH H pa,D;HOCHCTeMaM nepe,D;aqH 

HHQ:>opMau;HH HMelOT BCITOMoraTeJibHOe 3HaqeHHe H Heo6xo.n;HMbl COHCKaTeIDIM, Be.n;ymHM 

HCCJie,D;OBaHIDI B o6rraCTH pa,n;HOCHCTeM H ycTpOHCTB, npe.n;cTaBJieHHbIX B pa3.n;errax 2 H 3. 



IIpaenJia aTTecTau;uu 

06rn;a51 OI(eHKa ypoBH51 no.n:roTOBKli oeyrn;eeTBJrneTe51 B BH,[(e 3K3aMeHa B 

yeTHOH cpopMe no forneTaM, eoeTaBJieHHbIM Ha oeHOBe BOnpoeoB, eo,n:ep)l(aI.U;HXe51 B 

,n:aHHOH oeHOBHOH nporpaMMe H ,n:onoJIHeHmI K nporpaMMe-MHHHMYMY 

eneu;ttanbHOeTH 2.2.16 - Pa,ri:HoJioKau;1151 H pa,n:HoHasttrau;H5I. EttneT eo,ri:ep)l(HT TPH 

Bonpoea oeHOBHOH nporpaMMbl H O,[(HH Bonpoe .n:onoJIHHTeJibHOH. 

ITo pe3yJibTaTaM OTBeTa Ha BOnpoebI no 6ttJieTy H, npH He06XO,[(HMOeTH, Ha 

,[(OnOJIHHTeJibHbie BonpoebI MOryT 6bITb BbieTaBJieHbl erre,ri:yrorn;tte ou;eHKH: 

OTJIHqHo - Ha Bee BonpoebI B 6ttJieTe ,[(aHbl, B u;erroM, npaBHJibHbie pa3BepHyTbie 

OTBeTbI, norrHoeTbIO paeKpbrnarorn;tte eo,n:ep)l(aHHe sonpoea. Ha ,ri:onorrHHTeJibHbie 

BonpoebI, 3a,[(aHHbie KOMHeetteii, TaK)l(e ,[(aHbI noJIHbie H eo,ri:ep)l(aTeJibHbie OTBeTbI; 

xopomo - Ha BonpoebI ,ri:aHbI, B u;enoM, npaBHJibHbie, HO He noJIHbie OTBeTbI. 

PaeKpbITa eYTb paeeMaTpHBaeMoro npou;eeea, HO He npHBe,n:eHbI npHMepbI. Ha 

,[(OnOJIHHTeJibHbie BonpoebI, 3a,[(aHHbie KOMHeetteii, norryqeHbl npaBHJibHbie Ii 

,[(OeTaToqHo y6e,ri:1neJibHbie OTBeTbI; 

yi:.oBJICTBOpHTCJlbHO - TOJibKO Ha TPH BOnpoea ,n:aHbl npaBHJibHbie H OTHOeHTeJibHO 

noJIHbie OTBeTbI; Ha ,[(OnOJIHHTeJibHbie BonpoebI, 3a,[(aHHbie KOMHeetteii, nonyqeHbI 

,[(OeTaToqHo nOJIHbie OTBeTbI; 

Heyi:.oBJICTBOpHTCJlbHO 

y6e,n:HTeJibHbIX OTBeTOB. 

Ha see BonpoebI 6HJieTa eotteKaTeJib He ,[(aJI 


