MHUHUCTEPCTBO OBPA3OBAHUA N HAYKU JIHP

T'OYBIIO «JIOHELHHKNI HAITMOHAJIBHBIA TEXHUYECKHN
YHUBEPCUTET»

Kadenpa «PagnorexHuku u 3amiuTbl THHOPMALTII)

IHPOI'PAMMA
BCTYINUTEJBHBIX UCIIBITAHUM IO COEIUMAJIBHOCTH
OOpa3oBaTtenbHbIN ypOBEHb «Maructp»
Hanpagnenune noarorosku 11.04.01 «Pagmorexnuka»

ITpuém 2019 rona

Honenk — 2019



1. OBILIMHE ITOJIOKEHUA

[IporpamMmma BCTYNHTENbHBIX 3K3aMEHOB BKIIFOUAET OCHOBHBIE JUCHUILIAHBI
npoeCCUOHANILHO-OPUEHTUPOBAHHOM ¥ MPO(ECCUOHATBHON  MOJATOTOBKH,
KOTOpBIE MPENOJAaBAIIUCh B COOTBETCTBUU C JICHCTBYIOIIMM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICIIETO MNPO(ECCHOHATBHOIO OOpa30BaHUs I10
0o0pa3oBaTeNbHOMY YPOBHIO «OakajiaBp» MO  HaIpaBJICHUIO MOATOTOBKHU
11.03.01 «PagnoTexnuka» ¢ yueroM TpeOOBaHHMI K MarucTpam IO HaIPaBJICHHUIO
nmoarotoBku 11.04.01 «Paguorexuukay.

[Io pe3ynpraraM NOATOTOBKH B COOTBETCTBUM C MPOrpaMMOM IO
HanpaBieHuto moaroroBku 11.03.01 «Pamgmorexnuwka» abuTypueHT Oyner
Croco0eH caTh BCTYNMUTEIbHBIC UCIBITAHUS JJIsl 3a4UCIICHHUS HAa OOy4YeHHE IO
00pa3oBaTenbHOMY yPOBHIO  «MAarucTp» IO  HAMpaBICHUIO  MOATOTOBKHU
11.04.01 «PaguoTexHuka.

CornacHo JaHHOW MporpaMMe BBIITYCKHUK-OaKalaBp JOJDKEH 3HaTh
OCHOBHBIE CBOMCTBa M 00JaCTh MpUMEHEHHs] aHTeHH u npubdopoB CBUY, oOmiue
NPUHLHUNBI TEPEAAYd W MpHUEeMa PATUOCUTHAIOB, IMPUHLMIBI TOCTPOCHUS U
GyHKIMOHUPOBAHUS PATUOSTIEKTPOHHBIX CHCTEM PA3JIMYHOTO HA3HAYEHUS, HX
AJIEMEHTHYI0 023y, COBPEMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI Pa3BUTH.

BrimmyckHUK-0aKkanaBp JTOJDKEH 3HaTh 0a30BbIe KOHIEMIMU OE30MacHOCTH
PanOdIEKTPOHHBIX CUCTEM, IPUHIIUIBI 1 OCOOCHHOCTH KOAMPOBAHUS U 3aIUTHI
uHdopMaluu B PAJMOdJEKTPOHHBIX  cHCTeMax. Bruajgetb  MeTrojgamu
MOMEXOYCTOMYMBOTO KOAUPOBaHUS WH(OpPMALMKM, HUHTETPUPOBATH aAJITOPUTMBbI
KOJWPOBAaHMS M  3alUThl  uHOpMAMU B  CTPYKTYpPY  COBPEMEHHBIX
PaaMO3JIEKTPOHHBIX CPEJICTB.

BeTynuTensHBIM SK3aMEH MO JAHHOW IPOrpaMMe MPEAIoaracT OTBETHI Ha
TECTOBBIE BOIIPOCHI.

2. COIEPXKAHME 3AJAHUM BCTYIIUTEJBbHOT'O UCTILITAHUA,
INEPEYEHDb TEM U BOITPOCOB, HEOBXOANUMBIX IS ET'O
BBIITIOJIHEHU A

PA3JEJI 1. PATMOIJIEKTPOHBIE CUCTEMBI.

OmnpeneneHue paauosiokanuu. PanuonokalioHHbIe 1eIU U HHGOPMAaIIUS.
Bunper paguonokamuu. CTpyKTypHasi CXeMa W HPUHLMI JEWCTBUSI TPOCTEHILIEH
uMIyJabcHOU panuoiokanronHou cranuuu (PJIC). Hanmenocts neiictBust PJIC B
CBOOOJHOM TIPOCTpAaHCTBE. MeTOJbl HU3MEpPEHUs MalbHOCTH. JIMCKpPETHOCTH
OoTcueTa W OIMUOKAa TUCKPETHOCTH. AHAIW3 ypaBHEHUS ITaTbHOCTH. TOYHOCTH
W3MEPEHUS YIVIOBBIX KOOpAWHAT. [IoHATHE TOYEeYHOW 1enu. PaanosokanmoHHbBIN
0030p npocTtpaHcTBa. Buasl ocMoTpa. BrisiBIeHHE paguoIOKallMOHHBIX CUTHAJIOB.

Kputepuu BoisiBnenusi. CtpykrypHas cxema PIIPY curnama co ciny4aiiHOM



HavyaJIbHOM (pa30il. ANTrOpUTM OOHAPY’KEHHUS BIOJHE U3BECTHOIO CUTHAIA.

CornacoBannbii  ¢unsTp. OTHOIIEHWE CUTHAI / IIyM Ha BBIXOJE
COrIacoBaHHOroO (GuibTpa. BeposATHOCTh MPaBUIBHOTO OOHAPYXKEHHS U JIOKHOU
TPEBOTM BIIOJIHE M3BECTHOrO0 curHaina mno Kpureputro Heitmana-IIupcona.
Koaddumment paznuuus. YactoTHblit MeTOA M3MepeHus nanbHOCTH. CTPYKTypHas
cxema nanpHoMepa. Biusaue addexra [Jomnepa Ha u3MepeHUe 4acTOThl OMEHUH.
3aMEHa NOKa3aHUM NAIBHOCTH NOKAa3aHUSAMHM CKOPOCTH. MeETOIbl yMEHBIIECHUS
OIIMOKH JTUCKPETHOCTU B YACTOTHBIX pajauoAaibHOMepax. M3mepeHue ckopoctu
nenu. [Ipocretimas nomneposckas PJIC. TpeboBanus K cTaOMIBHOCTH YacTOTHI
ONIOPHOr0 TeHepaTopa. BrelaelleHNE IOIUIEPOBCKOM 4YacTOThl NPU H3MEPEHUHU
paauanbHOM COCTaBisOIIEN ckopocTH wnenu. Camas KOTepeHTHO-UMITYJIbCHAS
PJIC. Cnekrp curnana. Cnensle ckopoctu. Crenble yrubl. KorepeHTHO-
uMmiyiabcHass PJIC ¢ ¢a3oBeIM JAETEKTOPOM Ha MPOMEKYTOUHOW YaCTOTE.
CrpykrypHasa cxema. HctuHHO korepeHTtHas PJIC ¢ yMHOXEHHEM YacTOTHI
OIOPHOTO TeHepaTopa M (a3oBbIM JETEKTOPOM Ha MPOMEXKYTOUHOM YacTOTe.
[IceBnokorepentnass PJIC ¢ BHYTpEHHEHl KOT€pEHTHOCTBhIO. AMIUIUTYIHbIE
paauoneneHraTopsl (METOl MaKCUMyMa, PABHOCUTHAIBHBIA METO/I, C KOHUYECKUM
CKaHUPOBAHUEM). TouHOCTB aMILIUTY AHBIX PaauONENEHTaTOPOB.
MonoumMiysbCHbIE NeneHraTopsl (ha3oBo-(ha3oBblid, aMIUIMTYIHO-AMIUIATYAHBIH,
CyMMapHO-pa3HOCTHBIN). PaguonokaTopsl ¢ cuHte3upoBanHoi aneprypoit (PCA).
[Tpunuun cunTe3upoBanusa aneptypbl. CrpykrypHas cxema PCA. OOpabotka
curHainoB B PCA.

Jlutepatypa: [1, 2]

PA3JIEJI 2. OCHOBBI TEOPUMU ITEPEJAYN HHOOPMAIINHU

Nudopmariuss u ee BuUiIbl. AJEKBaTHOCTH HHpopmanuu, €€ GOPMBI.
Nudopmarnmonnsiii nponecc, ero Buasl. OObEeKT MH(OpPMAIUU, €r0 PEKBU3HUTHI.
Meroanbl knaccudukamun uHpopmanuu. CooOuienus. CurHan, ero mnapamerphl.
HenpepriBHbIE CUTHAIBI, X Ka4yeCTBEHHbIE MPU3HAKU. CUCTEMBI CBSI3U, UX BU/IBL.
Mogenb paaMOTEXHUYECKOro cpejacTBa mnepefaud uHpopmanuu. Cucrema c
oOpatHo#t cBs3bro. Knaccudukarus cuctem mepefaun uHpopmanud. OCHOBHBIC
XapaKTEPUCTHUKU KaHajla CBS3H. JIMCKpeTHble W HENpepbIBHbIE COOOLIEHUS.
MaremaTtudeckue Mojenu cooOuieHuid. BapuanTel npeodpa3zoBaHuii COOOIIECHUH.
JluckpeTusanuu HenpepbiBHbIX cooOueHnid. KBaHTtoBanus mo ypoBHI0. Mepbl
KoiuyecTBa HMHGoOpManuu. YcloBHAs dyacTHas »HTpornusa. OOmas ycinoBHas
SHTpONHUSL. DHTPOINUA OOBEAMHEHUSA. DHTPOIUS CUCTEMBI C PaBHOBO3MOXHBIMU
cocrossausiMu. O6bem uHpopmanmu. KonnuectBo nndopmaruu, neperaBaeMoi 1mo



JTUCKPETHBIM KaHanmam 0e3 momex. KomumdectBo uH(OpManuu B TUCKPETHOM
KaHaje Tnpu Hamuuuu mnomex. MHdopmamuss B HENPEpHIBHBIX COOOIIECHUSIX.
Nudopmanmonnsie motepu. CkopocTh mnepenaun uHpopManuu. [Ipomycknas
CIIOCOOHOCTh KaHaJoB CBsi3H. M30bITOYHOCTH cooOmieHnit. OCHOBHBIC 3a7aduu
TEOpUU KoAWpoBaHWsA. Buael mnpexacraBneHus koma. Ckarne 0e3 moTepu
unpopmarmu. Cxarue ¢ mnorepedt uHpopManuu. PaBHOMepHOe andaBUTHOE
JIBOMYHOE KoJupoBaHue. biouHoe nBomuHOe KoaupoBaHue. HepaBHOMepHBIE
Koabl. ApupMeTnIecKkoe KOAUpOBaHHE.

Jlutepatypa: [3, 4, 5]

PA3JAEJ 3. CUTHAJIBI U ITPOLLIECCHI B PAJIMOTEXHUKE

Knaccuduxanus PT curnanos. BekrtopHoe mnpencTaBieHUE CUTHAJOB.
CrnekrpanbHoe [IPEJCTABICHUE CUTHAJIOB. CnexTpanbHbIi aHaJIn3
HENEepUOANYECKUX curHaioB. CrekTpanpHas IUIOTHOCTh — MPSIMOYIOJBHOTO
BUJICOMMITYJIbCa, O -uMmyjibca. OCHOBHbIE CBOWCTBa IpeoOpa3oBanus dypebe.
CnexrTpanpHas INIOTHOCTh HEWHTETPUPYEMBIX CHUTHajnoB. OCHOBHBIE CBOWCTBA
npeobpazoBanusi Jlammaca. Bsaummuas cnekTpaibHas IUIOTHOCTh — CHTHAA.
OHEpPreTUYecKud  CIEeKTp CHUrHajioB. CIIOKHBIE CUTHQJIBI C  JUCKPETHOMU
CTPYKTypoil. MopaynupoBaHHble CHUTHalbl. AMIuMTygHas MoxayJsiuug (AM).
CurHanel ¢ yriaoBod wmopynsamued. Yacrornas wmoxayisuus (UM). dazopas
Monysanus (OM). Jluneitnas vactorHas monynsuua (JIUM). CnekTpsl 4acTor.
CurHanel ¢ OrpaHUYEHHBIM CHEKTpOM. MaeanbHbIiI HHM3KOYACTOTHBIA CHUTHAIL.
NneanbHblii moOJIOCHBIM cUrHall. OUEHKa HEKOTOPBIX MMAPAMETPOB CUTHAJIOB C
OTPAaHUYEHHBIM CIEKTPOM. OpPTOrOHAIBHBIE CUTHAJBI C OTPAHUYEHHBIM CIIEKTPOM.
Teopema KoTenpHHKOBA. Y3KONOJIOCHBIE CHUTHAJbl. AHAJIUTUYECKUM CHUTHAJL
[TpeoOpazoBanue I'mnbbepra. [IpoxoxkieHne 1eTepMUHUPOBAHHOTO CUTHAJIA YePe3
nuHelHble nenu. IlpuHnun cynepno3unuu. CHEKTpaIbHBIA METOJ aHaIU3a
NPOXOXKAECHUSA CHUTHAJAa JMHEWHBIMU KpyramMu. OmnepaTtopHbIi METOJ aHalIu3a
IIPOXOXKICHUS CHUTHAja JIMHEMHBIMU Kpyramu. IIpoxoxkaeHue y3KOIOJIOCHBIX
CUTHAJIOB uepe3 M30MpaTEIbHbIC LIETIH.

Jlutepatypa [7, 8]

PA3JIEJI 4. INPUBOPBI CBEPXBBICOKUX YACTOT MU AHTEHHBI.

Ha3nauenne antenH u npubdopoB CBY. Knaccudukanus anteHs. Jumosnb
['epa. ComportuBienue n3nyudenus. Juarpamma nHanpasiaeHHoctd. Kosddunuent



HampasjieHHOro neiictBusa. BuOparop. M3nyuenus BuOparopa. IlosyBonHOBOM
BuOparop. Hecummerpuunbiii BuOparop. CrnocoObl nuUTaHUS BUOPATOPOB.
W3nydenue AByX mapajijiesibHbIX BUOpaTOpoB. AKTUBHBIN pediuekrop. [laccuBHbIi
pednexrop. Hupekrop. JupexktopHass aHTeHHa. BausHue 3eMiau Ha auarpammy
HaIlpaBJICHHOCTH aHTeHHbI. [IpueMHble aHTeHHBI. IIpUHIMI BOKWCTBEHHOCTH.
[Tone w3mydeHWss MarHUTHOTO nuMOJs. Pamounas aHTeHHa. AHTEHHa Oerymien
BOJIHbI. AKTHUBHbIe aHTeHHbl. CuH]a3Has aHTeHHa. (da3upoBaHHAs aHTEHHAas
(peuretka). IlpuemHble TENEBU3MOHHBIE AHTEHHbI. AHTEHHBI KOPOTKHX BOJIH.
W3nyyeHns anepTypHOW AaHTEHH. 3EpKAJIbHBIE AHTEHHBI. PyIOpHBIE AHTEHHBI.
[[{eneBpie  aHTEHHBI.  JIByX3€pKajbHblE AHTCHHBL. AHTEHHBl  KPYTrOBOU
noyispu3anuu. JInH3oBble aHTEHHBI. CHUpPAIBHBIE AHTCHHBI. AHTEHHBIE PELIETKU
(AP). OkcrmyaTalluOHHBIE U3MEPEHUSI AHTEHHO-(PUIEPHBIX YCTPOcTB. OCHOBHbBIE
IIOJIOKEHMST TPABUJI TEXHUYECKOM OKCIUIyaTallMM, OXpaHbl TpyAa W TEXHUKHU
0€30I1aCHOCTH.

Juteparypa [9, 10, 11, 12, 13,]

PA3JAEJS. TIPUEM U OBPABOTKA CUT'HAJIOB

Panuonpuemusie ycTpoiictBa. CTPYKTYpHBIE CXEMbl 1 OCHOBHBIE XapaKTEPUCTUKHU
panuonpueMHUKOB. CHUrHajibl Ha BXOJI€ NPUEMHUKOB. BHyTpeHHHE UIyMbl U
BHelHKME WyMmbl. [IlymoBbIe XapakTepucTuku. BeixogHele nenu. TpaH3UCTOpHbIE
pereHepaTuBHbIC, MapaMeTpUYECKHe W JUOAHble ycuiauTeau. (OCHOBHBIE
MOKa3aTeIu M TUIbl ycuiauTenaed npomexytouHod uactorel (YIIY). VIIU ¢
COCPEIOTOYEHHON M pachpeaesieHHOW u3ouparenbHocThio. DuibTpsl B YIIY.
O6miass Teopusi mnpeoOpa3oBaHusi 4acToThl. [loOouHble KaHambl mIpUEMA.
['ereponuua. 3agaun U XapaKTEPUCTUKU ACTEKTOPOB CUTHAIOB. AMIUIUTYIHbIC,
(da30BbIC U YACTOTHBIE JeTeKTOPbI. [[pUHIIMIIBI U PAa3HOBUAHOCTH aBTOMATUYECKON
perymupoBku ycuiienust (APY). Dnementsl APY. Pexumbl APY. Ilpuniumns u
Pa3HOBUHOCTH aBTOMaTH4eCKOU mojcTpoiiku yactothl (AILI). Dnementsr AIIJI.
Pexxumbr AITJL. da3zoBoe aBToMaTHdeckas nojactpoiika gactotsl (PAIIY): obmactu
NPUMEHEHUST W TPUHIUIBI padoThl. Juddepennuanibaoe ypaBHEHHUE THUIHYHON
DOATIIY. Xapakrepuctuku u moaenu OAITY. Hudpossie DAITY. Craructuyeckuit
CTPYKTYPHBIM CHHTE3 ONTUMAJbHBIX PAJUONPUEMHBIX YCTPOWCTB: 3ajlaua
ontuMuzanuu U ¢Guiabtpauud. OCHOBHBIE THUIBI PATUONPUEMHBIX YCTPOMCTB.
MaremaTnyeckoe MOJIETMPOBAHNUE PAIUOIIPUEMHBIX YCTPOUCTB: 33/1a4l U METOIBI.

Jlureparypa [7,8,13].



3. KPUTEPUU OLUEHUBAHUSA PE3YJIBTATOB BCTYIIUTEJBHOI'O
NCIIBITAHUS.

MakcumanbHbpld  0alm 1O BCTYNMUTEILHOMY WUCHBITaHHIO paBeH 100,
MUHHMAaJIbHBIN TPOXOHOM Oait -60.

Yposenb 1. MakcumanbHasi olieHKa 3a ypoBeHb 27 OamioB. KomnuectBo
BOITPOCOB — 9.

OneHka KaxJ0ro MpaBWIBHOIO OTBETa 3 Oajia, OLEHKAa HENpPaBHIBHOIO
orBeta — () 6amIoB.

VYposensr 2. MakcumanbHasi olleHKa 3a ypoBeHb 60 OamnoB. KomuyecTBo
BOIIPOCOB — 6.

OrneHka Kax10ro npaBuibHOTO 0TBeTa 10 Oasnios.

10 OGawtoB - aOUTypUEHT TMOKa3aJl YyMEHUE HE TOJbKO TPaMOTHO,
000CHOBAHHO M TOJHO OTBETUTh Ha BOIPOCHI, HO U HUCIIOJb30BaTh CBOW 3HAHUS
JUISl aHAJTU3a U OLICHKU SIBJICHUM U MIPOIIECCOB;

5 GamioB - B paboTe eCTb HETOYHOCTU B (POPMYJIHMPOBKE OTBETA WIIU
CZIeJIaHbl HEMPABUIILHBIE BHIBO/IBI;

0 GaioB — 3a7]aHUE HE BBHIMOJIHEHO.

VYposens 3. MakcumalbHas OlIeHKa 32 ypoBeHb 13 0asuios.

Onenka MpaBUILHOTO OTBETa 13 GayyIoB, IPU ATOM JOKHBI OBITH YKa3aHBI
BCE MPAaBWJIbHBIC BApUAHTHI OTBETA, €CIM YyKa3aHbl HE BCE BapHAHTHI OTBETA, TO
OTBET CUMUTAETCS HEBEPHBIM, OLICHKA HEMPABMWIHHOTO O0TBeTa — () 6aiioB.
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