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1. Hean ocBoeHNs JUCHMILIHHBI

[lenssMu ocBoeHMsT AUCUUILIMHBI «AHTEeHHBI, CBY-ycTpoiictBa ©u HUX
TEXHOJIOTUW SIBIISIFOTCA:

1. [ToaroToBKa acmupaHTOB K KaHIUAATCKOMY SK3aMEHY MO CHElUaIbHOCTH
2.2.14 «Antennb, CBY-ycTpoiicTBa M HUX TEXHOJOTHM» B COOTBETCTBHH C
IIPOTPaMMHOM KaHAUAATCKOTO MMUHUMYyMa M NACIOPTOM HAYYHOM CHELUAJIBHOCTH C
YYETOM KJIIOUEBBIX HAITPABJICHUN HUCCIEAOBAHUM.

2. OcBoeHne OOIIEPU3HAHHBIX METOJOB aHAJTUTHYECKOTO OMUCAHUsI, HAyYHO-
IIPAKTUYECKOIO MCCIEA0BAaHUsA, NPOrPAMMHO-YMCIECHHOTO AHAJIM3a U IOCTPOCHMS
anTeHH u yctpoiicTB CBY, Ha 6a3e KOTOPHIX OCHOBAHBI IPUHIIUIIBI CO3JAHMSI HOBBIX
HAay4YHO OOOCHOBAHHBIX PEIICHUW, METOJIOB U pPa3pabOTOK B 00JIaCTU Pa3BUTHS:
(yHIaMEHTaJIbHON  TEOpUM  DJIEKTPOJMHAMUKHA  MaTepUajbHBIX  Cpel U
paclpoCTpaHEHUE PaaMOBOJIH; AHTEHHBIX CUCTEM WM PAJAMOBOJHOBBIX TEXHOJIOTHU;
YCTPOMCTB, CHTHAJIBHBIX MOJTyJIEH U 3NIeKTpOHHBIX CBY-TeXHOI0THii; paguoBOTHOBBIX
U3MEPEHUN, aHaIM3a U MOJCIMPOBAHUSA AHTEHHBIX CUCTEM, YCTPOMCTB U MOIYJECH
CBY.

3. U3yuyeHne nepcrneKTUBHBIX HayYHO-TEXHUUYECKUX METOJ0B U OCOOEHHOCTEH,
pa3pabOTKH, aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHMS, MPOU3BOACTBA, HACTPOUKH M
DKCIUTyaTallMsl aHTEHHBIX CHUCTEM, ycTpoucTB u wmoxayiedn CBY g cpencts
PaguOCBA3M, JIOKALlMHA U HABUTALMH, & TAKKE HAYKOEMKHUX OTPACIEl U HAIPABJICHUM.

2. MecTO TMCHUILIMHBI B CTPYKTYpPe MPOrpaMMbl aCIHPAHTYPHI

JucunmuimHaa «AHTeHHBI, CBU-ycTpoiicTBa M WX TEXHOJOTHM» SIBJISIETCS
00s13aTeIbHON JUCHMIUIMHOM 00pa3oBaTEILHOTO KOMIIOHEHTa O0Ka «JIMCITUTIITHHBI
(Momynu)» ydeOHOro IiaHa HaydHOW crenuanbHocTH 2.2.14 «AnTenub, CBU-
YCTPOMCTBA U KX TEXHOJIOTHUN.

3. TpeOoBanusi Kk pe3yJibTaTaM OCBOEHMS JUCHUILIUHBI «AHTeHHbI, CBY-
YCTPOMCTBA U MX TEXHOJIOTHN»

B xone ocBoenus nuciuiinibl « AHTeHHbI, CBY-yCcTpoiCTBa 1 UX TEXHOJIOTUI
UJeT JanpHeiiiee GopMUPOBAHUE DJIEMEHTOB (3HAHUM, YMEHMM, HABBHIKOB U (WJIN)
OTIBITA JICSITEIILHOCTH ) aCIIUpaHTa:

CIIOCOOHOCTH K CAMOCTOATENIbHOMY 00YUYEHHIO HOBBIM METO/IaM UCCIIEA0BaHUS,

CIIOCOOHOCTH K TOHMMAaHUIO0 OCHOBHBIX MPO0OJIEM B CBOEH MPEAMETHON 00J1aCTH,
BBIOOPY METOJIOB M CPEJCTB UX PELICHUS;

CIIOCOOHOCTBH CaMOCTOATENIbHO MPUOOPETaTh U UCIOJIb30BaTh B MPAKTUUYECKOM
JIESATETLbHOCTH HOBBIE 3HAHWSI M YMEHHs, B TOM YHCJIE B HOBBIX O0JIACTAX 3HAHWIA,
HEMOCPEICTBEHHO HE CBSI3aHHBIX CO Cepoii CBOUX MCCIIECAOBAHUL;

CIIOCOOHOCTh aHAJIM3UPOBATh COCTOSHUE HAYYHO-TEXHUYECKOW MPOOIEMBI,
CHUCTEMaTHU3UpOBaTh M O0000IIATh HAayYHO-TEXHUYECKYIO HMH(OpMAIHMIO 1O TeMe
HCCJICIOBAHUI;



CIIOCOOHOCTh OLICHMBATh HAYYHYIO 3HAUMMOCTbh M NEPCIEKTUBBI MPUKIATHOTIO
WCIIOJIb30BaHUs PE3yJIbTaTOB UCCIENOBAHUN.

B pesynbTraTe 0CBOEHUS IUCHMUIUIMHBI ACUPAHT JOJIKEH:

3HATh!

(GyHIaMEHTAIbHYIO TEOPHIO PAaCIPOCTPAHEHUS PAIMOBOIH, METOAbI aHAIN3a U
VCCIICIOBAHNSI PAJMOBOJIHOBBIX ITPOLIECCOB B MATEPUANBHBIX Cpenax, NPUHLMIIBI
paboThl, MOCTPOECHUA W AHAJIM3a AHTEHHBIX CUCTEM, YCTpoilcTB M monyneir CBUY;
OCHOBHBIE  pPAJMOTEXHUUYECKUE, JJIEKTPOJAMHAMUYECKHE U  paauo(pu3NyYecKue
XapaKTEPUCTUKU aHTEHHBIX CUCTEM, YCTPOUCTB U Moaynei CBY.

YMerTs:

OPOBOAUTh  JAaOOPATOpHBIE, CTEHJOBBIE W  IPOMBIIUICHHBIE  HAY4YHO-
DKCIIEPUMEHTAJIbHBIE U MPOTPAMMHO-UYHUCICHHBIE HCCIIEAOBAaHUs, HAIIPaBJICHHbIC Ha
u3ydeHue u cozganue HoBbix CBU-texHomnoruii, pa3paOOTKy aHTEHHBIX CHCTEM
A®DAP, aktrBHBIX 1 TaccuBHBIX CBY yCTpONWCTB, MUKPOIIOJIOCKOBBIX, TBEPAOTEIBHBIX
u rubpuasabix Moayiei, UMC CBY npeobpa3zoBaTeabHOW TEXHUKU C YIyYLIIEHHBIMH
PAINOTEXHUYECKUMH XAPAKTEPUCTUKAMU.

Bnaners:

Hay4YHO-TEXHUYECKUMHU METOJaMHU pa3padOTKH, MPOECKTUPOBAHMS, TEXHOJIOTUU
IIPOU3BOJICTBA, HACTPOMKH M DKCIUTyaTalysl aHTEHHBIX CUCTEM, YCTPOUCTB U MOJYJEN
CBUY, ncnonb3yommx 3J1eKTPOMarHUTHbIE BOJIHBI JJI IpUeMoIiepeaadyd HHPOPMALIUH,
Ha CUCTEMHOM, CXEMOTEXHUYECKOM U IIPOrPAMMHO-AIIIapaTHOM YPOBHE.

4. Conepxanue QM CHUATTAHBI

OO6mass TpyAoeMKOCTh JucHUIUIMHBL «AHTeHHbl, CBU-yctpoiictBa u ux
TEXHOJIOTHUNY» COCTaBIIsAeT 3 3aueTHBIX eauHMIlb (108 akas. gacos).

4.1. Pacnipenesienne 00beMa JUCHUILIMHBI 110 pa3jenaM (TeMam), CeMecTpam,
BUJIaM y4eOHOM paboThl U (hopMam KOHTPOJISL.

< O06mweMm (B akaj. yac.) @DOpMBI TEKYILETO KOHTPOJIS
s % Konraktnas paboTa yCIIEBAEMOCTH
= = g (o BuaM y4eOHBIX = (no nedenam cemecmpa)
= 0;3 3 e 3aHATHI) 2.
0 CpP| & .
< 3 % R o CP z ®opMBI TPOMEKYTOUHON
5 59 JIK | IIP 3 (o)) ~ aTTecTanuu
= A PYK. (no cemecmpam)
1 4 1 4 2 2 2 YcrHOE cobecemoBanne
BrInonHeHne npakTHYecKuX
1 4 2 6 2 2 2 | 2 saammit
1 4 3 4 2 2 2 YcTHoe cobeceioBaHue
1 4 4 5 2 2 5 | 9 BBIHOJ'H:ICHI/IC MPAKTUYECKUX
3aJaHAl
2 4 5 4 2 2 2 YcTHoe cobeceioBaHue
9 4 6 5 2 2 5| o BBIHOJ'II;IGHI/Ie MPAKTUIECKUX
3aJaHul
2 4 7 4 2 2 2 YcrHOE cobecemoBanme
2 4 8 6 2 2 2 | 2 | BeimonHeHHe MPaKTUYECKUX




< O06mwem (B akaj. yac.) @DOopMBI TEKYIIETO KOHTPOJIS
s = KonTakTHas pabora yCIIEBAeMOCTH
Q
= § 2 (o BugaM y4eOHBIX = (no nedensim cemecmpa)
é 2 g % 3QHATHUMN) CP é
< 3 E R o CP z DopMBI IPOMEIKYTOUHON
5 8 | JIK | IIP | nmon 2 aTTeCTalu
T A PYK. (no cemecmpam)
3aJaHUN
3 4 9 4 2 2 2 VYcTHOE cobecenoBanme
3 4 10 5 9 9 5| 9 BI)IHOJ'II;IGHI/IC MPAKTHYECKHUX
3aJaHui
3 4 11 4 2 2 2 VYcTHOE cobecenoBanme
3 4 12 5 2 2 5| o BI)IHOJ'II;IGHI/IC MPAKTHYECKHUX
3aaHui
4 4 13 4 2 2 2 YcrHOE cobecenoBanue
4 4 14 5 2 2 5| o BI)IHOJIEICHI/IC MIPAKTHYICCKHUX
3aaHUi
4 4 15 4 2 2 2 VcTHOE cobecenoBanme
4 4 16 5 2 2 5| 9 BBIHOJ'II;ICHI/IG MIPAKTHYECKHUX
3aJaHui
5 4 17 4 2 2 2 YcrHOE cobecenoBanue
5 4 18 8 2 2 5| 4 BBIHOJ'II;ICHI/IG MIPAKTHYECKHUX
3aJaHui
Ho marepuanam 16 16 | Dk3amen
Kypca
Beeros4 | 1581 35 | 18 | 18 | 0 |36 36
ceMecTpe:
Bcero: 108 | 36 18 18 0 36 | 36

4.2. HaumeHoBaHMe U COiepPKaHUE PA3/1eJIOB AMCUUIIJIMHBI

Homep
TeMbI

HaumeHoBaHue TeMbl

Conep:xaHue TeMbl

DIeKTpoAMHAMUKA
MaTEpUATIBHBIX Cpel U
pacrpocTpaHeHHe PaJuOBOJIH

dyHIaMeHTaIbHas TEOPHS CTALlMOHAPHBIX MOJIEN
PaZIMOBOJIHOBBIX MPOIECCOB. Y paBHEHUS
anexkTpoauHaMuky J[x. Makcsena.
Knaccugukanys THIOB pajOBOJIH U YaCTOTHBIX
nuana3zoHoB. OCHOBBI TEOPUH JIEKTPOIUHAMUKH.
DneKTpoJuHAMUYECKHE CBOMCTBA paJHOBOITHOBBIX
IIPOLIECCOB. DHEPIUsl AJEKTPOMArHUTHBIX MOJIEH.
[Tonsipuzanus panguoBosH. Teopema [ToliHTHHTA.
banaHc sHepruu 3J1eKTpOMarHUTHOTO MOJIS B
KOMIUIEKCHOM Ipe/icTaBieHnu. BoiaHoBoe
YpaBHEHHUE JJI1 MOHOXPOMATHUECKUX MOJIEH.
Knaccudukanus u ocHOBHbIE TapaMeTpPhI CPe.
MarauToansneKTpUIECKUE TapaMeTPhI
MaTepuaibHbIX cpe. OHOPOIHbIE/HEOJHOPOIHBIE,
U30TPOITHBIE/aHU30TPOITHBIE, TUHEWHBIE/
HeJMHEWHbIE, TUPOTPOIHbIE, TUCIEPTUPYIOLINE
cpeapl. Cpesibl ¢ OTPUIIATENBHOM pedpakiueil.




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

MarepuaibHble ypaBHEHUS.

CranuoHapHbIe U KBa3UCTAalMOHAPHBIE ITPOLIECCHI.
[Tons snexTpocraTHueckoi KoHpuryparmu. [loms
MarHUTOCTaTHYECKON KOHPUTypaluuu. DHEprus u
CHUJIbI B CTAaTUYECKHUX MOJIAX. PenakcaunoHHbIE U
KBa3MCTALIMOHAPHBIE BOJHOBBIE MPOLECCHI.
PanroBoIHOBBIE MPOLIECCHI B HAITPABIIIEMBIX
cuctemax. Knaccuduxanus HanpapisieMbIx
pannoBoaH. Pa3oBasi CKOPOCTh HAIIPABIIIEMBIX
paaroBoJIH. TUIBI BOJH B BOJTHOBOJIHBIX CUCTEMAX.
Kputnueckas pjimHa paauoBOJIHBL B BOJTHOBOJE.
CBsi3b MEX1y IPOJIOJIBHBIMU U MTONIEPEUYHBIMU
COCTaBJIAOIUMU 1101, [IpAMOyTrOoapHBII
METaJUIMYECKUI BOJIHOBOJ. PagnoBosiHOBOM
npouecc pacupoctpanenus E(TM)-BonHbl B
MPSIMOYTOJIBHOM BOJIHOBOJI€. AHAJIUTHUYECKAs
MHTEPIPETALMS PAJUOBOIHOBOIO IpoLecca B
MPSIMOYTOJIBHOM BOJIHOBOJIe. OCOOEHHOCTH
W3MEHEHUS JJIMHBI PAJMOBOJIH B BOJTHOBOJHOM
KaHasie. PainoBOIHOBOM ITpoliecC pacpoCTpaHEHUs
H(TE)-BosHbI B IPSAMOYTOJIBHOM BOJHOBO/IC.
PannoBonHOBOM ITpoLIECC U YCIOBUS
pactupoctpaneHuss H10-BoIHBI B IPSIMOYTOJIBHOM
BOJIHOBOJIE. XapaKTep pacupeacieHus
MMOBEPXHOCTHBIX TOKOB B CTPYKTYpE
MPSAMOYTOJILHOTO BOJIHOBOA. LlleneBas
M3MepUTeIIbHAs JTUHUA. PaagnoBOITHOBEIE TPOIIECCHI
B BOJIHOBOJIHBIX JIMHUAX CII0KHOTO CEYEHHUS.
XapakTepuCTUYECKUE CONPOTUBIICHUS
BOJIHOBOJIHBIX JIMHUM. PaIMOBOJIHOBOM MpoLiecc B
KpYyTJION BOJIHOBOJHOW JIMHUHU. PanoBOITHOBOM
npouecc pactnpoctpanenus E(TM)-BosiHbl B
KpYIJIOM BOJIHOBOJZE. PannoBOoIHOBOM ITponece
pacnpoctpanenust H(TE)-BoaHbl B kpyriom
BOJIHOBOJIE. PalMOBOJIHOBBIE IPOLIECCHI B
HAaIpPaBJIEHHBIX JIUHUAX ¢ BoHaMu TEM-tuna.
PanroBosIHOBBIE MPOLIECCHI B KOAKCUATIBHBIX
JTUHUSX

¢ BonrHamu TEM-tumna. PanroBosiHOBBIE POLIECCHI
B MOJIOCKOBBIX JIMHUSX C BojHamu TEM-Tumna.
PanroBoIHOBBIE IPOLIECCH B HAITPABIICHHBIX
JTUHUSX

noBepxHocTHOW TEM-BOJIHBI.

CranuoHapHbIE PaJuOBOITHOBBIE TPOIECCHI B
MaTepUalIbHBIX cpelax. BomHOBOM XapakTep
AJIEKTPOMATrHUTHBIX BO3MYIIEHU cpenibl. Mopenb
IJIOCKUX PaJMOBOJIH C JUHEWUHON MOJISIPU3ALIUEH.
@da30Basi CKOPOCTh M MOCTOSIHHAS 3aTyXaHUsI




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

IJIOCKUX BOJIH. PaMOBOIIHOBBIE IPOLIECCHI B
NpoBOIAIIKX cpenax. KBazumMoHoxpomaTuueckue
PaaOBOJIHOBBIE ITPOLECCHI B CPENAX C YACTOTHOM
nucnepcue. PairoBoJIHOBBIE MPOLIECCHI HA
rpaHulLIe pas3zena MaTepuabHbIX cpell. BinusHue
TUMA TOJISIPU3ALMHI PAJAUOBOJIHBI TP HAKIIOHHOM
1aJICHUU HA TPAHUILY MaTE€pUAIIbHBIX CPE.
PanroBosiHOBBIE MPOIIECCH B CpeAax ¢ HOPMAIbHOM
pucriepcueit. PaguoBoJIHOBBIE IIPOLIECCH B
TUPOTPOIHBIX Cpeaax.

PanroBosiHOBBIE MPOLIECCHI B METAKOMITO3UTHBIX
cpenax. Kondurypamnum METakoMIo3UTHBIX CUCTEM
Y UX XapaKTepUCTUKH. METaKOMIIO3UTHBIE CPEJIbI B
PaIOBOJHOBBIX MaTepraliax U3JIydaTeliei.
YacToTHO-TIEpECTPAauBAEMBIE METAKOMITO3UTHBIE
cucreMbl 1 moaynu. [lepectpanBaemas ENG-,
MNG- u DNG-cucrema.

PanroBoJIHOBBIE MPOLIECCHI PACIPOCTPAHECHUS U
W3JIyYCHUS JIEKTPOMArHUTHBIX KOJIeOaHUH B
cTalroHapHbIX cpefax. CBoiicTBa mojeH,
CO3/1aBa€MbIX PaJMOBOJIHOBBIMU U3J1y4aTEIISIMU B
OIHOPOJHBIX cpeaax. OCHOBHbBIC XapaKTEPUCTUKHU U
YCJIOBUSI PEKUMOB PaCpPOCTPAHEHHUSI PAIMOBOJIH
Pa3JIMYHBIX JUAMA30HOB. Y CIOBUS
pacrnpoCTpaHEeHUs! PaAUOBOJIH B OKOJIO3E€MHOM
IIPOCTPAHCTBE. Y CIIOBUS PACIIPOCTPAHEHUS
PaaroBOJIH HaJ CHEPUIECKON TTOBEPXHOCTHIO.
YcnoBus pacipoCTpaHEeHUsl paIuOBOJIH B
JupakIMOHHON 001aCTH OKOJI03€MHOTO
[IPOCTpPaHCTBA. PaqnoBOIHOBEIE TPOLIECCHI U
YCJIOBHUSI pacpOCTPAHEHUS PAUOBOJIH B
nonocgepe. PannoBoaHOBEIE TPOIIECCH U
O0COOCHHOCTH PaclpOCTPaHEHHUs PAIMOBOIH B
KOCMHUYECKOM MPOCTPAHCTBE.

HecranmonapHbie paioBOJIHOBBIE IIPOLIECCH B
CTallMOHAapHBIX cpenax. HectanronapHsie moss
CBEPXKOPOTKOUMITYJIbCHBIX ITPOLIECCOB.
OcobeHHOCTH MpeICTaBICHUN HECTAITMOHAPHBIX
nosnei. HecrarmonapHelie npoLeccsl B
HamnpasisieMbIx JHHUAX. Paccessnne CKU
HEOJHOPOJHOCTSIMU MATEPUAIIBHBIX CPEL.
NmnynbCHBIE XapaKTEPUCTUKHA HECTAIIMOHAPHBIX
MAaTEepUAIbHBIX CPEIl U UX JEKOMIIO3ULIMS.
UucneHHble METOIBI JJIEKTPOAMHAMHUKHA. MeTo
KOHEYHBIX Pa3HOCTEH BO BpPEeMEHHOU 00IacTH.
MeTo1 KOHEUHBIX 3JIEMEHTOB. MeTOo ] MOMEHTOB.
MeTtob1 hHU3HUECKON U T€OMETPUIECKON ONTUKH.

AHTEHHBIC CHCTEMBI U

3JICKTpO,Z[I/IHaMI/ILICCKI/IG MMPUHIHIIBI U3JTYYCHHU A




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

PaarOBOJIHOBBIC TCXHOJIOTMHU

aHTeHH. /lnarpamma HalpaBJI€HHOCTH aHTEHH, €€
BUJIbI U apaMeTpsl. [loHATHS nanpHEn,
MIPOMEXKYTOUYHOU U OymkHel 30H. BexktopHas
KOMIUIEKCHAs AuarpaMMa HarpaBJIe€HHOCTH
anTeHHbl. Ko duumenTsr HanpaBiIeHHOTO
JIECTBUS U yCUJIeHUs1 aHTeHHbI. CONPOTUBIICHUE
U3ITy4eHus, KO3(QPHUIMESHT OJIE3HOTO ACUCTBUS U
BXOJIHOM MMITe[]aHC aHTeHHBI. Pabouas nmomoca
4acTOT U NIpe/iebHasi MOLUTHOCTh AHTEHHBI.
Cummerpuunblii BuOpaTop. IlocTranoBka u cTporoe
pellIeHue 3a7jauu O paclpeiesIeHuU ToKa Ha
BuOpaTope. [TpubnmkenHas Teopus BUOparopa.
[Tone n3nmyyeHus: CUMMETPUYHOIO BUOpaTopa U €ro
JyarpaMma HanpaBlIeHHOCTU. CONPOTUBIIEHUE
U3JTy4€HUs, IEHCTBYIOIIAs BHICOTA U BXOJHOE
comnpoTtuiieHne BuObparopa. CpaBHUTENbHBIH
aHaJIU3 CTPOroM U MpUOIMKEHHOM Teopuit
BHOpaTopa.

AHTEHHBIE PEIIeTKU. AHTEHHbIE PELIETKU U UX
kiaccudukanusa. MeTosl pacyeTa XapakTepUCTHK
AQHTEHHBIX peueToK. M3nyuenne auHenHomn
cuH(azHol aHTeHHBI. M3lTydyeHune IocKoi u
IIPOCTPAaHCTBEHHOW CHH(]A3HBIX peneTok. Pemerka
C TMHEHHBIM HaberoM ¢a3bl. AHTEHHBI C
AIIEKTPUYECKUM CKaHUpOBaHUEM. PacueT aHTeHHBIX
peleTok paguocucreM. Bzaumopeiicreue
U3TyyaTesel B peleTke u AuarpaMma
HaIpPaBJIEHHOCTHU M3iy4aTelsss. MeTos HaBeIeHHBIX
O/1C. Pacuer BXOJHBIX CONPOTHUBIECHUI
M3JIydaTrelsiel ¢ y4eToM B3aumoienucTeus. Pacuer
XapaKTePUCTUK aHTEHH C AUPEKTOPOM U
pedrexTopoM. AHTEHHA TUIA «BOJIHOBOM KaHaI».
AmnTenHsl Oerymieit Bonnsl 1 JIH nuneitHoi
anTeHHbl. KoadduimeHT HanpaBieHHOTO JEHCTBUSA
AQHTEHHBI OeryI1ei BOJIHBI.

AHTeHHBI B pexxuMe npuema. [lapamerpst u
XapaKTEPUCTUKU NPUEMHBIX aHTEeHH. [IpuMmenenne
MIPUHIINIIA B3aUMHOCTH K U3yUEHUIO CBOMCTB
MIPUEMHBIX aHTEHH. AHTEHHA KaK MacCCUBHBIN
pacceuBarenb. [lapaMeTpbl 371€eKTpOMarHUTHON
COBMECTHUMOCTH AHTEHH.

CrnaboHamnpaBiieHHbIE aHTEHHBI. XapaKTepUCTUKU
AQHTEHHBI C YYETOM BJIMSHUS MPOBOIALIEH 36MHON
MOBEPXHOCTHU WU JIeTaTeIbHOro annapara. Meroa
3epKaJIbHBIX M300pakeHuil. /luarpaMmmsl
HAIPaBJIEHHOCTH aHTEHHBI C YYETOM BIIUSHUS
MOJACTUJIAIOIIEN TOBEPXHOCTU. HecuMMeTpuuHbIi
BuOparop. OcoOeHHOCTH pacyeTa GOPTOBBIX




Homep
TeMbI

HauMeHnoBanue TeMbl

Conep:kanue TemMbl

ciaboHanpaBiIeHHbIX aHTeHH. CTporue u
npUOJIMKEHHBIE METO/IbI pacueTa
ciaboHanpasieHHbIX anTeHH. Ll{eneBoit BuOparop.
ITpuMeHeHre NPUHLINAIIA ABOWCTBEHHOCTH VIS
OIIpENIETICHUS OCHOBHBIX XapAaKTEPUCTHUK.
[TonockoBbIE M1 MUKPOIIOJIOCKOBBIE (TIEYaTHBIE)
aHTEHHbI. AKTUBHBIE c1a0OHaNpaBiIcHHbIE
aHTeHHBbI. CBEPXIIUPOKOIIOJIOCHBIE AHTEHHBI U UX
XapaKTEepUCTUKU. MIHOBEHHAas Auarpamma
HaIPaBJIECHHOCTH.

Crporas u npubnvxeHHast Teopun anteHH CBY.
BHyTpeHHs 1 BHELIHSIA 3a/1a4d TEOPUM aHTEHH
CBU. Ilone uznydyenus u guarpamma
HaMpaBJIEHHOCTH IIOCKOT0 CUH(A3HOTO PacKphIBa.
KoaduimeHnT HanpaBiIeHHOTO ACHCTBHS
CUH(}A3HOI0 MIOCKOI0 pacKpbiBa. BiusiHue
(a30BBIX OMIMOOK Ha TUArpaMMy HAIPaBICHHOCTH
u KH/I niockoro packpsiBa.

AnepTypHble aHTeHHBI. M3i1yuarenu B BUze
OTKPBITOI0 KOHIIA BOJIHOBOJIA. PyIiopHbIE aHTEHHBI.
3epKajbHble aHTEHHBI. XapaKTepUCTUKU
HaIPaBJIEHHOCTHU 3€PKajbHBIX AHTEHH. Y CTPAaHEHHE
peaxkuuu 3epkana Ha o0imydarensb. TOYHOCTh
M3TOTOBJIEHMS 3€pKaJIbHBIX aHTeHH. [IpenenbHbIi
KOA(DPUITMEHT yCUIIEHUS 3€pKATbHBIX aHTEHH.
CrniennanbHbIe TUIBI 3€PKAIbHBIX AHTEHH.
IIpuMeHeHne 3epKanbHBIX aHTEHH. JINH30BbIE
aHTeHHBI. [IpuHIUD 1EeliCcTBUS TMH30BBIX AHTEHH U
ypaBHEHHE TPODUIIS JINH3HI.

CBU-anTenHns! Oeryieit BoiHbl. J{UaieKTpuieckue
CTepKHEBbIe aHTeHHBI. CriipalibHbIe AaHTEHHBI.
MMnenaHcHbIE aHTEHHBI. AHTEHHBI BBITEKAIOLIEH
BOJIHBI.

@da3upOBaHHBIE AHTCHHBIC PEIIETKN U AHTEHHBIE
CHUCTEMBI C IPOCTPAHCTBEHHO-BPEMEHHOMN
o0paboTkoii curnana. [IpoctpancTBeHHO-
BpeMeHHasi 00paboTKa CUI'Hajla B aHTEHHBIX
cucreMax. dasupoBaHHBIE AaHTEHHBIE PEIIETKHU.
CxeMmbl mocTpoeHus. DeMeHTHas 0asza.
Xapakrepuctuku @AP. AHTEHHBI C YACTOTHBIM
ckaHupoBaHueM. JIunelinas pemerka CBY-
n3iryqaresieid. MHOTOTy4eBbIE M COBMEIICHHBIE
AQHTCHHBI.

AxtuBHbIe PAP. [IpoekTupoBaHUe U3TydaTes
®AP. MHoronyueBsle anTeHHBI. Knaccudukarus u
cxemsl noctpoeHust ADAP.

OcHOBHBIE XapaKTEPUCTUKU MHOTOIy4YeBbIX DAP.
MHoroay4eBble aHTEHHbIE PENIETKH Ha OCHOBE
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napauiensHoit [IOC. MHorosyueBble aHTEHHBIE
peleTku Ha ocHOBe nocienoBarenbHoi JJOC.
OCHOBHbIE TPUMEHEHUSI MHOTOJTYYEBbIX AaHTCHHBIX
PEIICTOK.

YerpoiicTBa, CUTHAIBHBIE
MoAyJu U dnekTpoHHsie CBY-
TEXHOJIOTHH

Knaccugukanus ycTpoiicTB, 37IeMEHTOB
MHUKPOBOJHOBOM TeXHUKHU U MopyJiert CBY.
OO6bemMHbIe, MUKPOITOJIOCKOBBIE, TBEPAOTEIbHBIC U
rudpuaabsie moayn CBY. Hanpasinsromye TuHumn
CBUY, ux xapakTepuCTUKH U METO/Ibl BOJIHOBOI'O
corJiacoBaHusl ycTporcTB U MoxayJiert CBY.
Knaccugukanus nanpasnstonmx duanid CBY u ux
napaMmeTpsl. KoakcuasbHbIe IMHUN U X
XapaKTepUCTUKU. J[ByXIpOBOIHbIE TUHUH U UX
XapaKTEPUCTUKU. JIMHUM THIIa «BUTAs I1apa» U UX
XapaKkTepucTUKU. [IpsaMoyronbHbie BOTHOBOABI U UX
XapaKkTepUCTUKU. Kpyriible BOJHOBOABI U UX
XapaKTepUCTUKU. [10J10CKOBbIE TMHUY U UX
XapaKTEPUCTUKU. METONbI U CPEICTBA BOJIHOBOTO
COTJIACOBAHUs B HANPABIIIOLIMX JUHUAX. BonHOBOE
CONPOTHUBJICHHE HanpaBJsonux JuHuid CBY.
BonnoBoit umnenanc. Pexxum Oeryiueit u crosieit
BosIHbL. KCB-uacroTHbie XapakTtepuctuka CBYU
yCTpOMCTB U nuHMM nepenaun. CoriacoBaHue
YEeTBEPTHBOJIHOBBIM TPAHC(HOPMATOPOM.
CornacoBaHue COCPEJOTOUEHHOIN peaKTUBHOCTBIO.
CornacoBanue JUAJIEKTPUUYECKUM
TpanchopmaTopom. CornacoBanue
KOPOTKO3aMKHYTBIM 1utelom. CormacoBaHue
TpeMsl peaKTUBHBIMH LIIeHpamu.
MatpuyHo-n1apaMeTpru4ecKie XapakTepucTuku N-
nostocHukoB CBY. Matpuiisl paccessHust
MHOTOIOJIIOCHUKOB. IlepenaTounsie BOJIHOBBIE
MaTpHUILIbl MHOTOITOJIFOCHUKOB.

N-nonrocauku CBY 1 ux paguorexHudyeckue
XapaKTEPUCTUKHU. [[ByXMOIIOCHBIE YCTPOMCTBA
CBUY. CornacoBanue Harpy3ku. PeakTuBHbIe
Harpy3ku. [IpeoGpazoBarenu momuoctn CBY-
curHainos. YerblpexnomtocHele ycrpoiictea CBY.
CBU-pazbemsl u coenuaenus CBY-nepexoasl
(amanTepsl). PeakTHBHBIE HEPETYIISIPHOCTH B
BOJIHOBOJ1aXx. BOJTHOBO1HBIE M3THOBI. ATTEHIOATOPHI
CBUY. ®azospamarenn CBY. Cornacyromue
TpaHcGOopMaTOPbl CONPOTUBIICHUS.
[HectunomtocHeie ycrpoiictBa CBY. Tpoiinuku Y-
tumna. Tpovinuku E- u H-tumna. Jlenurenn
MoIHOCTH. BocemunomtocHele ycrpoiictea CBY.
HampaBnennblie orBeTBUTENN. MOCTOBBIE
ycTpoicTa. Jlenurenu u coeuHeHus X-TUIa.
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KonbieBoii pe3onarop Oerymeii BonHbL. [lecstu- u
JIBEHAIIaTUIIONIOCHBIE ycTporicTBa CBY.
®epputoBsie ycrpoiictea CBY.
DeppOMarHeTUYECKUE CBOMCTBA U SIBICHUS.
deppurossie ycTpoiictBa CBUY Ha addekre
Dapazest. PeppUTOBbIEC BEHTHIN C IONIEPEUHBIM
noaMarauurnBanreM. da3oBble HUPKYIATOPHI HA
(beppUTOBBIX MJIACTUHAX.

Pesonaropsr u ¢punstpe CBY. Pesonatopsr CBY u
ux xapakrepuctuku. O6beMHbie pe3oHaTopsl CBY
U X XapaKTePUCTUKU. DKBUBAJIEHTHBIE CXEMBbI
PE30HATOPOB PA3HBIX THIIOB U CIIOCOObI
BO30YKIIeHHsSI 00BEMHBIX PE30HATOPOB. Pe3oHaTopsl
OTKPBITOI'O TUIIA U UX XapPAKTEPUCTUKH.
JusnexTpudeckue pe30HaToOpbl U UX
XapakTepuCTUKU. [IpoXonHbIE pe30HATOPBI U UX
XapaKTEPUCTUKHA. MHUKPOIIOJIOCKOBBIE PE30HATOPHI
u ux xapakrepuctuku. ®unptpel CBY, nx
KJaccu(UKALUS ¥ BUbI MCTIOHEHHS.
[TporoTunupoBanusie u cunTe3 punbTpoB CBY.
O61ue npuHLUIbl noctpoeHus puibrpos CBY Ha
HEOJHOPOAHBIX JIMHUAX. [locTpoeHne GpuiabTpoB
CBUY na mukponosiockoBbIx TuHuUsAX. [loctpoenue
¢mibTpoB CBY Ha MUKPOIIOJIOCKOBBIX
pe3onaropax. BonmnoBoubie punsTpsr CBY.
MuKpOnoNIOCKOBbIE TMHENHBIE JIEMEHTBI MOyJIEN
CBUY. Pa3oMKHYTBIN OTPE30K MUKPOIIOJIOCKOBOM
JIMHUM U €r0 DKBUBAJICHTHAS CXEMA.
IIpsAAMOYTOJIBHOE CHMMETPUYHOE pPaCIIMPEHUE
MHUKPOIIOJIOCKOBOU JTUHUU. Pa3pbiB
MHUKPOIOJIOCKOBOM JIMHUU. [IpIMOYyTronbHbIN H3rubd
MHUKpPOIIOJI0CKOBOH TMHUHU. COCpenOTOUEHHBIE
aneMeHThl Moayie CBY. CocpenoroueHHbIE
PE3UCTOPBI U UHAYKTUBHOCTH. COCpe1OTOUCHHbBIE
€MKOCTHBIE 2JIEMEHTHI. KBa3ncocpe10TOUeHHbIE
MHUKPOITOJIOCKOBBIE AIEMEHTBI. MUKPOITOJIOCKOBBIE
OTPE3KH C BBICOKUM M HU3KUM MMIIEIaHCAMHU.
3aMKHYTbIE M pa30MKHYTBIE MUKPOITOJIOCKOBBIE
OTPE3KH THIIA HUTeH(.

TBepnorensHbie mpudopsl CBY, ux BompTamnepHble
XapaKTEPUCTUKHU U IPUMEHEHHE B CXEMAX MOIyJIEN
CBUY. JlaBunHo-nposneTtHeie guoasl CBY. fBnenune
JIABUHHOTO MP000si. Pesxumbl pabOTHI JTaBUHHO-
nposietHoro auona. CBY-muonx N'anna. Dddexr
['anHa 1 MexaHU3M paboTHI 1101 C 0O BEMHOM
HEYCTONYMUBOCTHIO 3apsiaa. Pexxumel paboThl
reHeparopa Ha nquone I'anna. CBU-nuon ¢
6aprepom lortku. {uon CBY ¢ ynpasienuem
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umrieaancom (p-i-n nuox). Tpanszucropsr CBY.
bunonspuasie Tpan3zucropel CBY. Yaunonspasie
(nonesbie) Tpanzuctopsl CBY. IloneBbie
tpau3uctopsl CBY ¢ 6apsepom LlloTTkm.
OKBUBaJIEHTHAs CXEMa I10JIEBOI'O TPAH3UCTOPA
CBY.

TBepaoTenbHbie MUKpocOopku U moayiu CBY.
['ubpumabie coopku u Mmoaynu CBY. Mukpocxembl
u Mukpomoayiau CBY. @yHKIMOHaIbHBIE MOTYJIN
CBY. Moaynbnbie reneparopsl CBY. MonysibHbIe
yewintenu MoimHoctd CBY. MonynbHble
OJIHOKacKaJHble ycunurenn MomHoctu CBY.
YacrotHo-ipeoOpazoBaTenbHbie Moy n CBY.
[TpeoOpa3zoBanue yactoThl B cmecutensix CBY.
XapakTepucTUK1 MOAYJIbHBIX cMecuTeneid CBY.
Heb6anancusie MogynbHble cMecuTenn CBY.
banancueie MmonynpHbIe cMecuTesn CBY.
Knaccudukanus [1T1IM ADAP CBY. YactoTHbie
koHBepTOopsl CBY.

DJEeKTPOHHBIE IPUOOPHI FTEHEPALMU U YCUIICHUS
CBUY-curnanos. Knaccudukaius 31€KTPOHHBIX
npudopoB CBY. XapaKkTepucTHKH 3JIEKTPOHHBIX
npudopoB CBY. Tpuoasl u terpoast CBY.
DNeKTpOHHBIA MexaHu3M paboTsl Tproga CBY.
KnucTpoHs! 1 MX XapakTepUCTUKH.
JIByXpe30HATOPHBIN YCUIUTEIb.
MHOrope30HaTOpHBIN YCUIINTEIbHbIN KIUCTPOH.
OtpaxarenbHble kKucTponbl. CBU-nammns! Oeryiueit
u oOpatHoit BosHbl O-Tuna. Jlamna Geryiei BOIHbI
O-tuna. Jlamna o6patHoit BosmHbl O-THNA.
I'uGpunneie snextponasie CBU-npuboper O-Tuna.
Onexkrponnsle CBU-npubopst M-tuna. Jlamna
Oerymieit BomHbl M-Tuna. Jlamna o6paTHOi BOJHEI
M-tuna. MHOTOpE30HATOPHBIA MAarHETPOH.
I'eHepaTOpbl MarHETPOHHOTO THIIA.
DNeKTpOMarHuTHasi COBMECTUMOCTh MOJyJIel 1
ycrporicts CBY.

PannoBonHOBBIE H3MEpEHUS,
aHaJIM3a U MOJICIMPOBAHUS
AHTEHHBIX CUCTEM, YCTPOUCTB U
moaynen CBY

OcobenHoctu paguonsMepenuit B tuanasone CBY
n KBY. U3mepurtenbuble TpakTel 1 anTeHHa CBY.
CraHgapTHbIE 2JIEMEHTHI U3MEPUTEIBHBIX TPAKTOB
— pa3bEMBI, COTIIACOBAHHBIE HATPY3KU. JTAJIOHBI U
HOMMHAJIBHBIE Psifibl conpotuBiaeHnit CBY
Harpy3o0K. MeTopl OLIEHKH paJuOTEXHUUCEKNX
napamerpoB CBY n3MepuTeNbHbIX TPAKTOB.
YacTOTHO-BpEMEHHBIE METO/IbI AHAJIN3a AHTEHH U
CBUY-yctporictB. U3MepuTenbHbIe aHATOTOBBIE U
BekTopHble reHeparopsl CBY. M3mepenne KCB-
YaCTOTHBIX XapaKTEPUCTUK AHTCHH U YCTPOUCTB
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CBUY. JlnarpaMMbl OJHBIX CONPOTUBICHUN U
MOJIHBIX MpoBoauMocTeil Bonbnepra-Cmuta, nx
IIpeJICTaBICHNE, aHAJIU3 U IPUMEHEHUE B
paauonsMepeHusix. BonHoBogHO-1EneBas
U3MEPUTEIIbHAS JIMHNUSA, €€ YCTPOMCTBO, IIapaMeTphl
U XapaKTEPHUCTHUKHU.

PaaroBoIHOBBIE TEXHOJIOTHH CyOHAHOCEKYHTHOTO
paspemenusi. Ckopoctueie AL peasibHOTO M
HKBHUBAJIEHTHOI'O BPEMEHU U UX XapaKTEPUCTUKH.
W3mepuTenbHble aHATIU3aTOPbI CIIEKTPa U
ocumuiorpader CBU. AkTuBHBIC
ocumuiorpaduueckue npoounku CBY u nx
XapaKTepUCTUKU. PainoTeXxHnyecknue MeTo 1bl
BEKTOPHOTI'O aHaJIN3a S-IapaMeTpPoOB YCTPOMCTB
CBUY. BekropHblil aHanu3aTOp LeNe CUrHAIbHBIX
Moxaysieit CBU. Ananu3 u u3MepeHue UMITYJIbCHBIX
XapaKTepUCTHK aHTEeHH U ycTpoiictB CBY.
Metosl u3mepenus ociabnaenus. M3mepurenbHbie
aTTeHoaTopsl. M3mMepenne (ha3oBbIX XapaKTEPUCTHK
koadunmento nepenaun Ha CBY. OcoGenHnoctu
MU3MEPEHU ITapaMeTPOB HEB3AaUMHBIX YCTPOMCTB
CBY.

AHanu3 ¥ U3MEPEHUE PaIuOTEXHUIECKUX
XapaKTEPUCTUK aHTEHHBIX cucteM. [IpuHIumbI
BbIOOpa u noctpoenuss bBOK CBY-auanasona.
Panuonornomaromue marepuana CBY. U3mepenne
IIYMOBBIX XapaKTEPUCTUK aHTEHH U YCTPOICTB
CBY.

N3mepenue napamerpoB CBY paanocuruanos.
N3mepenne momHoctn CBY curnanos. Meroast
MU3MEPEHMS MOTJIOMAEMON U IPOXOIAIIEH
momHocth CBY.

ABtomaru3zauus usmepenuit Ha CBY.
DNEeKTPOJUHAMUYECKOE MOJICIIUPOBaHHE
PaZlOBOJIHOBBIX IPOLIECCOB B IPOIPAMMHO-
ynciieHHoi cpene Feko u curnanbHbIX Moaysei
CBY — B cpene AWR. 3anaun pacuera u
MOJIETUPOBAaHKE YCTPOUCTB U MoxayJien CBY.
MozenupoBaHue 0JTHOLUIECH(OrO COrIacoBaHUs
JIMHUY [IEpeadn ¢ Harpy3koil. MoaenupoBanue
MHUKpPOIIOJIOCKOBOIO aTTeHoaropa. JInneiHnoe
MOJICJINPOBAHNE MUKPOITOJIOCKOBOTO aTTEHKATOPa
Ha pPe3UCTOpax. DINEKTPOMArHuTHOE
MOJICJINPOBAHNE MUKPOITOJIOCKOBOT'O aTTEHI0ATOPA.
AHanu3 u MoJenupoBanue GUIbTpa HA
MHUKPOTOJIOCKOBBIX JUHUIX. MoJenupoBaHue
buIbTpa HIKHUX YaCTOT. AHAIIN3 U
MOJIETUPOBaHUE PUIIbTPA BEPXHHUX YACTOT.
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MopenvupoBaHue MOJIOCHO-TIPOYCKAIOIIETO
¢dbunpTpa. AHAIU3 U MOJICTUPOBAHUE JICITUTEIIS
MOIIHOCTU. AHAJIU3 U MOACIUPOBAHUE JTUHUN
3aaepxkku CBY. AHaU3 U MOJEIMpPOBaHUE
MaJIOIIYMSIIIErO YCWIINTENA. AHAIU3 U
MOJICIIUPOBAaHNE OATAHCHOTO CMECHUTEIIS Ha TUO/IaX.
AHanM3 1 MOJIEJTUPOBAHKUE CEKIIUN TPOXOJTHOTO
BOJTHOBOJIHOTO JTUCKPETHOTO (ha30BpaIiaTesl.

Pa3pabotka, MmoaepHu3anus,
MIPOU3BOJICTBO, HACTPOUKHU U
JKCIUTyaTalxsl aHTEHHBIX
CHUCTEM, YCTPONCTB U MOJyJIEN

OecrpoBOHOM Nepeiauu JaHHBIX,

Hay‘IHO-TeXHI/I‘-IeCKI/IC METOABI

OTpaciedl U HallpaBJICHUM.

Oco0OeHHOCTH TPOTOTUIIUPOBAHMS AHTEHH U
moxayieit CBY. Pa3paboTka, ananus, ucciaeaoBaHue
U pa3zpaboTtka anTeHHbIX cucteM 1 CBY ycrpoiicTB
JUTS TM(POBBIX U MHTEIUICKTYIbHBIX TEXHOJIOTHI

BBICOKOCKOPOCTHBIX MOOMJIBHBIX, CITyTHUKOBBIX U
MOJIBUKHBIX YCTPOUCTB, CPEICTB PaAHOIOKALMU U
HaBuranuu. PazpaboTka HOBBIX aHTEHHBIX CUCTEM
A®AP, aktuBHbIX U naccuBHbIX CBY ycTpoiicTs, B
TOM YMCJI€ YNPaBIAIOMUX, (Ga3upyroIuX,

CBUY a1 HayKOEMKHUX OTpaciiell | 3KpaHUPYIOIUX C yJIy4IIEHHbIMU
U HarpaBJIeHUH XapaKTepUCTUKAMHU.

aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHMUS,
TEXHOJIOTMH NPOU3BOJICTBA, HACTPOUKHU U
JKCILTyaTalyy, a TAKXKE ONTHUMU3ALMU aHTEHHBIX
cucteMm 1 CBY ycTpolicTB /U1 HAyKOEMKHUX

4.3. J1abopaTopHubie padorsl (JIb)
Y4eOHbIM MJIaHOM HE TIPEAYCMOTPEHBI.

4.4. IlpakTnueckue 3ansatus (I1P)

Ne | Homep temsl . TpynoemkocTs
Temaruka NpakTUYECKUX 3aHATHH
/Tl | JUCIUILIMHBI (B akaJ1. yacax)
[IporpaMMHO-UNCIIEHHOE MOJEIMPOBAaHUE W  AHAJIU3
1 1 pacrpocTpaHeHUs paJuoBOJIH B MAaTEPUAIBHBIX CPENAX C 4
YaCTOTHOM Jucnepcereit B paguonpuiioxkennu Altair Feko.
CuHTe3, MNpPOrpaMMHO-YHCICHHOE MOJEIUPOBAHUE U
2 2 aHaJIN3 paguoTeXHUUYecKux xapakrepuctuk JJH ADAP B 4
panuonpunoxennu Altair Feko.
3 3 IIporpaMMHO-UHCIIEHHOE MOJIETUPOBAHHE IIIIM CBY B 4
pagunonpunoxerrnrn AWR Design Environment.
Bektopnas renepanus CBY-curnanoB. YacTtoTHO-
4 4 BpPEMEHHBIC W BEKTOPHBIEC PaIHON3MEPEHUS S-TlTapaMeTpOB 4
curHaibHbIX Moayaeit CBY.
5 5 DKkcrnepuMeHTallbHasg paboTa ¢ HUPPOBOI aAMarpaMMoit 5
Bonsnepra-Cmurta.  Hactpolika M COTJIacOBaHHE




Howmep tembl
JUCHUITIINHBI

TpynoemMkocTb

Temarnka NpakTUYECKUX 3aHATUN
(B aKaj. yacax)

n/n

CUTHAJIbHBIX yCTpoicTB U Mmoayiedn CBY B pexume
peaJIbHOTO BPEMEHHU.

Bcero: 18

5. Y4eOHO-MeTOaAMYECKOE oO0ecmeveHne IJIs1 CAMOCTOSITEIbHON PadoThI
o0y4arouuxcs Mo AMCHUIIHHE

Bunel camoctosaTensHO paboThl 0OydYaromierocs, MOpAIOK U CPOKH ee
BBITIOJIHEHUS :

MOATOTOBKA K JEKIUSM W TMPAKTUYECKUM 3aHATHSAM C HCIOJIb30BaHUEM
KOHCHEKTa JICKIHUM, MaTepuajoB MPAKTUYECKUX 3aHITUH M TPUBEICHHBIX HIXKE
(m 8.1 u 8.2) UCTOYHUKOB (B COOTBETCTBUU C PACIIUCAHUEM 3aHSTUM );

opopMIICHE OTYETOB IO BBINOJHEHHBIM MPAKTUYECKUM 3aJaHUIM U
TeOpeTUYeCcKas MOAr0OTOBKA K UX cAade (B COOTBETCTBUU C PACIIMCAHUEM 3aHSATUM).

[lepeueHb BOMPOCOB JJIsl IPOBEJCHUS TEKYIIEIO KOHTPOJIS U MPOMEKYTOUHON
aTTECTallu — B COOTBETCTBUU C TEMATUKON AUCIUTLIIMHEI.

6. @OoHI OLECHOYHBIX CPEACTB /sl NMPOBEJCHUN TEKYHIero KOHTPOJSs
YCIIEBA€MOCTH M MPOMEKYTOYHOM ATTECTANNH 00YYAKIINXCS M0 TUCHUILTHHE

6.1. Onucanue moka3areJsieii 1 KpUTepreB OLEHUBAHUS 3HAHUMN, YMEHUHN U
BJIAJICHUI Ha pa3IMYHBIX dTanax ux (OpMUPOBAHUSI, ONTUCAHUE IIIKAJ OLIEHUBAs

6.1.1. Tloka3aTeJu W KPUTEPUU OLEHUBAHUS, HCHOJb3yeMble NIKAJbI

OLlCHUBAHUA
IMoka3arenn Kpurepun CpencrBa HIkassl
OLICHUBAHWS OLICHUBAHMS OLICHUBAHMS OLICHUBAHMS
Texywuii Konmpony:
[TpaBUIILHOCTH BBITIOJIHEHHUS | BBIMIOJIHEHNE YCTHBIX/TTUCHMEHHBIX
4eOHBIX 3aJIaHUM 3aJ]aHU, TECTUPOBAHUE
Ymenue Y ’ ’ p [xama 1
apryMEHTUPOBAHHOCTD
BBIBOJIOB IIpomedsicymounas ammecmayusi:
9K3aMEeH
Texywuii Konmpony:
BBHITIOJTHEHHE YCTHBIX/TTMCHbMEHHBIX
[IpaBUIBHOCTH U MOJIHOTA .
3a/IaHAM, TECTUPOBAHUE
3HaHue OTBETOB, ITyOMHA [xana 1
MMOHUMAaHUs BOIIpoca
Ilpomedsicymounas ammecmayusi:
9K3aMEeH
Texywuii konmpony:
O060CHOBaHHOCTD U BBITIOJIHEHUE MPAKTHYECKOTO
apryMEHTHPOBAHHOCTH 3a/IaHMs], TECTUPOBAHKE
Baanenue pry P o a ’ p [lIxana 2
BBITIOJTHEHHSI Y4€OHOM
JIeATeTLHOCTH Ilpomedsicymounas ammecmayusi:
9K3aMeH

6.1.2. Onucanue MIKajJa OLEHUBAHUS CTeNeHH C(POPMUPOBAHHOCTHU 3HAHUIA,




YMEHMH U BJIAJCHUM
HlIkana 1. Ouenka choOpMHUPOBAHHOCTH 3HAHWM, YMEHUH M BJIaJICHUN

O6o3HaueHus ®opMyJIMpoOBKa TpeOOBAHUIT
K cTeneHu ¢cOpMHUPOBAHHOCTH 3HAHMA, YMEHUH U
Hudp. Orenka BJIaJIeHUI
3HaTh YmMmerh Baapern
. OtcyrcTBUE OtcyrcTBUE
1 HeynosnerBoputensHo | OTcyTcTBUE 3HAHMIMA N
YMEHUI HABBIKOB
YacTtuuHo
@®parMeHTapHbIE ®parMeHTapHOE
2 HeynosnerBopurensHo OCBOEHHOE
3HAHUS MIPUMEHEHUE
yMEHHUE
B nenom
B niesom
O6mue, HO HE yCHEIIHOEe, HO He
YCIEIIHOE, HO HE
3 VY 10BIETBOPUTENHFHO | CTPYKTYPUPOBAHHBIE | CHCTEMATHYECKU
CUCTEMaTUYECKOe
3HAHUS OCYIIECTBIISIEMOE
MIPUMEHEHHE
yMEHHUE
B nenom
B nenom CIIELIHOE, HO
CdopmupoBaHHbIe, H y ’
yCIEIIHOE, HO coJieprKariee
HO co/ieprKalue
4 Xopor1io coJiepxKaIine OTJIeTIbHBIE
OTJIeIbHBIE TIPOOEIIBI
OTJICIbHbBIE poOeIIbI
3HAHUS
npoOesIbl yMEHUe MIPUMEHEHHE
HABBIKOB
Ycenemnoe u
CdopmupoBaHHbIe
CdopmupoBanHOe | cucTEeMaTHUYECKOE
5 OTnu4HO CHUCTEMAaTUYECKHE
yMeHUe MIPUMEHEHHE
3HaHUS
HaBBIKOB

HlIkana 2. KomiekcHas oOlleHKa C()OPMUPOBAHHOCTH 3HAHUM, YMEHUH U
BJIaJCHUU

O603HaueHus ®opmyJIMpoOBKa TPeOOBAHUIT
Hudp. Onenka K cTeneHdu cGOpMUPOBAHHOCTH 3HAHUM, YMEHUH U
BJIajileHU 1
1 HeynosnerBoputensno | He mmeeT HEOOXOIUMBIX MPENCTABICHUNW O MPOBEPSIEMOM
MaTepuaie
2 Y 10BIETBOPUTEIBEHO 3HaTh Ha YpPOBHE OPHEHTHPOBAHMSA, IPEACTABICHUM.
W CyOBeKT y4yeHHs 3HAET OCHOBHBIE NMPU3HAKU WIN TEPMHUHBI
HEYJOBJIETBOPUTEIBHO | U3y4aeMOI0 JJIEMEHTa COAEPKAaHUsI, UX OTHECEHHOCTh K
(no yemompenuio OTpeJIeIeHHONW HayKe, OTpacid WM OOBbEeKTaM, y3HAeT UX B
npenooasameiisi) TEeKCTaX, W300pPAKEHHMSIX WM CXeMaX W 3HAeT, K KaKhuM
UCTOYHHUKAM HYKHO oOpamaThes JUist 0oJjiee IeTalIbHOTO €ro
YCBOEHUS
3 Y 10BIETBOPUTEIBHO 3HaTh M yMETh Ha PenpoayKTHBHOM YypoBHe. CyObekT
Y4YeHHUS ~ 3HAeT  HW3YYEHHBI  DJIEMEHT  COJEp KaHUs
PENpPOAYKTUBHO: MPOU3BOJIBHO BOCIPOU3BOJUT CBOU 3HAHUS
YCTHO, TUCHbMEHHO WU B IEMOHCTPUPYEMBIX NEHCTBUSIX
4 Xopouio 3HaTh, YMETh, BJIAJIETh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTHUBHOM YPOBHE, YyKa3blBaTh HAa OCOOCHHOCTH H




O603HaueHus ®opMyJIMpOBKa TPpeOOBAHUIT

Hudp. Ouenka K cTeneHd cGOPMUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIaJleHU I

B3aMMOCBSI3U H3YYEHHBIX OOBEKTOB, Ha HX JOCTOMHCTBA,
OTpaHUYEHUS, HCTOPUI0O U NEPCHEKTUBBl Pa3BUTHUS U
0COOEHHOCTH JUIsl pa3HbIX 00BEKTOB YCBOCHHUS
S) O1iinyHO 3HaTh, YMETh, BIaJeTh Ha CUCTEeMHOM YpoBHEe. CyObekT
yU€HMsI 3HAeT M3YYECHHBIH 3JIEMEHT COAEP)KaHUS CHUCTEMHO,
IIPOM3BOJIBHO U J0KA3aTEJIbHO BOCIPOU3BOIUT CBOU 3HAHUS
YCTHO, NMUCBMEHHO WM B JEMOHCTPUPYEMBIX IEHCTBUSX,
YUNTBIBasi U yKa3blBasi CBSI3U M 3aBHCHUMOCTH MEXAY 3TUM
IEMEHTOM M JPYTUMH 3JI€MEHTaMU COJEepXaHHUsA ydueOHOM
JUCLUUIUIMHBL, €r0 3HAYMMOCTh B COJCPXKAHUU Yy4ueOHOM
JUCLUIUIMHBI

6.2. TunoBbie KOHTPOJILHBIE 32/IaHUS MJIU HHBbIE MATEePHAJIbl, HEOOXOIUMBbIE
I OLEHKM 3HAHWM, YMEHUH, HaBBIKOB M (WIM) OMNbITa JACSATEILHOCTH,
XapaKTEePU3yIOMX 3Tarnbl ((OPMUPOBAHUS 3HAHUI, YMEHUN W BIIAJEHUN B MpoLECcce
OCBOEHUS 00pa30BaTEIbHON TPOrPAMMBI.

TunoBbie BONMpPOCHI M 33aJaHUA I TEKYyIIero KOHTPOJs (OLlEHKA
c(hOpMHPOBAHHOCTH 3JIEMEHTOB (3HAHWM, YMEHHH, HAaBBIKOB) B paMKaX TEKYIIEro
KOHTPOJIS TIO TUCHIUILTMHE) TI0 pa3/ieiaM JUCIUILIAHbI

Ilpumepwt 6onpocoe no meme 1:

1. Knaccuduxanus U OCHOBHbBIE napaMeTphl cpen.
MaruuToausneKTpuyecKue rapaMeTpbl MaTepraJIbHbIX cpen.
OHOPOIHBIE/HEOJHOPOIHBIE, U30TPOIHBIC/aHU30TPOIHBIE, JTUHEWHbIC/HEIIMHEIHBIE,
TUPOTPOIHbIE, aucneprupyromue cpenbl. Cpeabl ¢ OTpuUATENbHOM pedpakiuei.
MarepuranbHble ypaBHEHHS JIEKTPOIUHAMUKH.

2. OCHOBHBIE XapaKTEPUCTUKH M YCIOBHUS DPEXKUMOB PaCIPOCTPAHEHUS
PaIVOBOJIH pPA3IMYHBIX JMANA30HOB. YCJIOBHS PACIpOCTPAHEHHsS] pPaJUOBOIH B
OKOJIO3€EMHOM  NPOCTPAHCTBE. YCJIOBUS  PACIPOCTPAaHEHUs  PAJAUOBOJIH  HaJ
cepuyeckoil  MOBEPXHOCTbIO.  YCIOBUS  pacCHpOCTpPAaHEHUS  pPaAJAUOBOIH B
Tu(dPpaKIIMOHHON 00JaCTH OKOJI03EMHOTO TTPOCTPAHCTBRA.

3. HucneHHple METOBI JIEKTPOAMHAMUKU. METO KOHEYHBIX PA3HOCTEN BO
BpEMEHHOM oOjacTh. MeToj KOHEYHBIX 3JEeMEHTOB. MeTox MOMEHTOB. MeTobl
(bU3UYECKON U TEOMETPUUYECKON ONITHKHU.

Ilpumep npaxmuueckozo 3a0anusn no meme 1I:

B mporpammuoii cpene Altair FEKO moctpouts Moenb pacnpocTpaHCHHUS
pPaavoBOJIH B IOJOM NPSIMOYTOJBHOM BOJIHOBOJAE. MccimenoBark CTpyKTypy NOJSL B
BOJIHOBOZE MPH PA3IMYHBIX Pa3MEPAX €ro MOMEPEYHOTO CEUEHHUS. 3AMOJHUTH MOJIOCTh
BOJIHOBOJIA TUDJICKTPUKOM C AMIICKTPUIECKOM MPOHUIIAEMOCTBIO &, = 2,4, TAHTE€HCOM

yraa audnektpudeckux mnotepb tgo =0,005. ChopmynupoBaTh BEIBOABI O BIUSHHUH

MOTEPh B IUIJICKTPUKE U U3MCHCHHUH JIJIUHBI BOJHBI B BOJIHOBOJE.
Ilpumeput 6onpocos no meme 2.



1. DJIEKTPOIMHAMUYECKUE TMPUHLMIBI M3JIy4YEeHUs aHTeHH. J(narpamma
HaIpPaBJICHHOCTH aHTEHH, €€ BU/bI U mapaMmeTpbl. [loHATHS naibHEN, NPOMEKYTOUHOM
u OmmkHEeW 30H. BekTopHas KOMIUIEKCHAs JMarpaMma HamnpaBICHHOCTH AHTEHHBI.
KoaddummenTsl HampaBIeHHOTO JEUCTBUS M yCHWJICHHUS aHTEHHBI. CONMpOTHBIICHUE
U3ITydeHHsI, KOA(D(PHUIMEHT MOJIe3HOTO MEHCTBHS W BXOIHOW WMMIICTAHC AHTEHHBI.
PaGouast moioca 4acToT U npeaesibHast MOIITHOCTh AHTCHHBI.

2.  AuTeHHBIC pEIICTKH. AHTCHHBIC PEIICTKH U UX Kiaccudukamus. MeToabt
pacyeTa XapakTEPUCTHK AHTEHHBIX pemnieTok. M3inydyenue nuHelHOW cuHda3HOi
aHTeHHBI. V311yyeHne miockoi u mpoCTpaHCTBEHHON CUH(pA3HBIX PELIETOK.

3. AxtuBHble DAP. IlpoektupoBanue uznydareinsi ®AP. MuHoromyyeBbie
anTeHHbl. Knaccudukarus u cxemsl moctpoeHuss AGAP.

Ilpumep npaxmuueckozo 3a0anusn no meme 2:

B nporpammuoii cpene Altair FEKO moctpouts Monenb sinHeitHoH ADAP,
cocrosiiei u3 10 amemerToB — MI1JI-aaTenn. [{nnHa BoaHEI A = 8 CM, OTHOCHUTEIbLHAS
JTUAJIEKTpUYECKas TPOHUIIAEMOCTh TOMJIOXKKU ¢ =2,55, rabapuTHbie pa3Mepbl

noI0KKHU 4x4%0,16 cm, qynHa u wupuHa MIJI-antennst 2,4 cMm. PazHocTh (a3 TOKOB
. . T
JIBYX COCEIHHMX M3IIydaTesed 3aJaTb paBHOU e ITocTpouTh NPOCTPAHCTBEHHYIO

JarpaMMy HalpaBJICHHOCTH ITOJIYYEHHOW aHTEHHOM PEIIETKH, 4 TAKXKE €€ CCUCHUS B
IOJISIPHOW M MPSMOYTIOJIBHOM CHUCTEMax KoopAauHAT. lIpoBecT aHanmm3 MHOXKHUTENSA
QHTEHHOU PELIETKU U OIPEIEIUTh OCHOBHBIE €I0 IIapaMeTphl.

Ilpumepwvi 6onpocoe no meme 3:

1. MartpuuyHo-nnapameTpuyecke xapaktepucTuku N-nostocHukoB CBY.
Martpunbsl paccessHHsT MHOTOIIOIIOCHUKOB. llepenaTrounsie BOJHOBBIE MAaTPHULIBI
MHOTONOJIFOCHUKOB. N-11oJifocHUKH CBY 1 MX paguoTeXHUYECKUE XapaKTEPUCTUKH.

2. Mopynbabie ycunutenu momHoctd CBY. MoaynbHble OJHOKAaCKaHbIE
ycuiatenu MmouHoctu CBY.
3.  YacrotHo-mpeoOpazoBarenbubie  Monyiu  CBY.  IIpeoOpa3oBanue

yacToTel B cMecurtersix CBY. 1IIIM AD®AP CBY. YacrotHeie kouBepTopsl CBY.

Ilpumep npaxmuueckozo 3a0anus no meme 3:

B mporpammuoii cpene AWR Design Environment npu moMomy yTHIUTHI
EMSight mpoBectn  2JIeKTpOIMHAMHUYECKOE  MOJCIUPOBAHUE  PEKEKTOPHOTO
bunpTpa (unentpanbHas yactora 3 I'Tn, mmpuna monockl 3arpaxknaenus 1 ['T) Ha
IIOJIOCKOBBIX JIMHUAX. [IpoBecTH pacdyeT HU3KOYACTOTHOTO NPOTOTHUIA W ONPENEIUTh
rabapuTHbIE pa3Mepsl IOJIOCKOBBIX IIPOBOJIHUKOB. Haueptuth
TOTIOJIOTUIO ~ PAaCCYUTAaHHOTO (QUIbTpa U TOIYyYUTh TpaduKA 3aBUCUMOCTH
kodhdurmenta  orpaxkenus u  kKodpduMEeHTa  mepenadyd 0T  YaCTOTHI.
[IpoBecTn oNTUMHU3AIIKIO TTOJTYYCHHON TOMOJIOTHH 1101 Tpedyemblii Bua AUX ¢unbTpa.

Ilpumepwvt 6onpocoe no meme 4.

1. YacTOTHO-BpEMEHHBIE METOAbl aHanu3a aHTeHH u CBY-ycTpolicTs.
N3meputenpHble aHAOroBele M BEKTOpHbIE reHepaTopsl CBY. M3mepenne KCB-
YaCTOTHBIX XapaKTEPUCTUK aHTeHH u ycrtporctB CBY. JlpmarpaMMbl MOJIHBIX



CONPOTHUBJIEHUN M TOJIHBIX NpoBoAUMOcTeN Bonbnepra-Cmuta, uX NpencTaBiICHUE,
aHaJau3 U NPUMEHEHUE B PaJUOM3MEPECHUAX. BONHOBOIHO-IIENEBAsT U3MEPUTEIbHAS
JIMHUS, €€ YCTPOMCTBO, apaMETPhl U XapaKTEPUCTUKH.

2. AHamu3 U HU3MEPEHHE PATMOTEXHUYECKUX XaApPAKTEPUCTUK aHTCHHBIX
cucteM. Ilpunnmnser  BeIOOpa u  moctpoenuss BOK  CBY-mmamaszona.
Pannonornomaromue matepuana CBY. N3mepenre myMoBbIX XapaKTEpPUCTUK AHTEHH
u ycrpoiicts CBY.

3. DIIEKTPOIMHAMUYECKOE MOJIEIUPOBAHUE PATMOBOJIHOBBIX IMPOLIECCOB B
nporpaMMmHo-uuciieHHol cpene Feko u curnanpapix Mmoayneit CBY — B cpene AWR.
3agauM pacuera U MOJEIMPOBAHUE YCTPOUCTB U Moayer CBY.

Ilpumep npaxmuueckozo 3a0anus no meme 4:

[Tpu momoru BexkTopHoro reneparopa R&S SMBV100B u ociimmorpada R&S
RTO2000 »kcriepuMEHTaIbHO pAacCUUTaTh MAaTPUIy paccesHus (HEeppUTOBBIX
ycrpoiictB CBY Ha npuMmepax BeHTWIs U Y-IUpKyJsropa. YacTtora curHaia
reaeparopa 9953,5 MI'u. Ha BekTOopHOM reHeparope 3aAaTh IMOCIEI0BATEIBLHOCTD
NPSIMOYTOJIBHBIX HMITYJIBCOB C aMIUIMTYAHOW MopayJsiuued (TayOMHAa MOIYJISALMH
50%). K mepBoMy kaHaily ocmuuiorpada MOACOCAUHUTH JACTEKTOPHYIO CEKIIHUIO.
CpaBHUTH aMIUIUTYJly CHTHaja Ha ocuwuiorpade TMpu HENOCPEICTBEHHOM
MOAKIIOUEHUN JETEKTOPHONW CEKIHHM K TEHEpATopy M IpU MOJIKIIOYEHUH Yepe3
BEHTIIL/IUPKYISATOp. CpaBHUTH PE3YJIBTATHI IPH MPSMOM M 0OPaTHOM MPOXO0XKICHUH
CUTHaJIa yepe3 BeHTWIb. [Ipu uccnenoBanuu Y -IUpKyISITOPa K OJHOMY U3 BBIXOJIHBIX
IJied TMOJKIIOYUTh COTJIACOBAHHYIO Harpysky. McciemoBaTh mpsiMble U oOpaTHBIC
NOTEPU B LIUPKYJISATOPE.

Ilpumepuot 6onpocosé no meme 5

1. IIporoTunupoBaHue U co3aaHue HOBBIX MeTof0B M CBY-TexHonoruii B
obnmactu pa3zpaboTku aHTeHHbIX cucteM AMAP, aktuBHbix M mnaccuBHbix CBY
YCTPOMCTB, MUKPOIIOJIOCKOBBIX, TBEPAOTEIbHBIX U THOpUAHBIX Moayiel, UMC CBY
npeoOpa3zoBaTeIbHOM TEXHUKHU C YIIyUIIEHHBIMU PaIMOTEXHUYECKUMU
XapaKTEPUCTUKAMHU.

81. Paspabotka HOBbIX aHTCHHBIX cucTeM ADAP, akTHBHBIX W MACCUBHBIX
CBY ycTpoilcTB, B TOM YHCJIE YHPaBIAOWUX, (DA3UPYIOIIUX, SKPAHUPYIOUIUX C
YIIYUYIIEHHBIMU XapaKTePUCTUKAMM.

82. HaydHO-TeXHMYECKHE METO/bl aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS,
TEXHOJIOTUU TPOU3BOJICTBA, HACTPOMKM W HKCIUIyaTalluM, a TaKXe ONTHUMHU3ALNU
aHTeHHbIX cucteM U CBY yCcTpoiCTB )11 HAYKOEMKHUX OTpACIel U HaIlpaBJICHUI.

Ilpumep npaxmuueckozo 3a0anusn no meme 5:

[Ipu momomu BekTopHOTO aHanmm3atopa uenei R&S ZNLE omnpenenuts
MaTpULy PacCesHUs U NEPENadn NOAKIYAEMOr0 YEThIPEXIIOIIOCHOTO YCTPOKWCTBA Ha
npumepe CBY-dunbrpa npu paznumunabix yactorax (1...3 I'Ti), Bo3Oyxmaembix B
TECTOBOM TeHepaTope. s aToro npu nomoiu 1udpoBod nuarpammbl Bosbnepra-
Cwmura omnpeaenuts BennuuHy KBB u yepe3 Hero — kosduimeHT oTpaxeHus u
nepegadyd  oT Kaxzaoro Bxoxa ¢uibTpa. lloctpouth Z-MaTpuily TOJIHBIX
CONMPOTUBJICHUI W Y-Marpully MOJHBIX MpoBoauMocterd Quibtpa. JloOuThes



HaXO0XXACHU COIJIaCOBAHHOI'O pEXKHUMa pa6OTBI q)HHBTpa.

Ilepeyenb  BONMPOCOB I  NOATOTOBKH K  3K3aMeHY  (OLEHKa
cOPMUPOBAHHOCTH  DJIEMEHTOB  (3HaHWM, yMEHUH, HAaBBIKOB) B  paMKax
POMEKYTOUHOM aTTECTALMH 110 AUCLIUIUIHHE).

1. @dyHIaMeHTalbHasl TEOopUs CTAlMOHAPHBIX IMOJIEHM PagHMOBOJHOBBIX
IIPOLIECCOB. Y paBHEHUS AeKTpoAuHaMUKM J[x. Makcsera.

2.  Kiaccudukanusi THIOB paJMOBOJH U YaCTOTHBIX AMANa30HOB. OCHOBBI
TEOPHH IJIEKTPOINHAMHUKH.

3. DIIEeKTpOJAMHAMUYECKUE CBOWCTBA PAIMOBOJHOBBIX IPOLIECCOB.

4.  DHeprus sneKTpoMarHuTHbIX nojaeil. [lonspusanusa paauoBoss. Teopema
IToviHTHHTA.

5. bamanc 9Heprum  IEKTPOMArHUTHOTO TOJS B KOMILJIEKCHOM
npeacraBieHnd. BooHOBOE ypaBHEHUE 111 MOHOXPOMATHYECKUX MOJIEH.

6. Kiaccudukanust 1 OCHOBHBIE TapaMETPhI CPEI.

7. MarauToausIeKTpUUeCcKre napaMeTpbl MaTepUaIbHbIX CPEI.

8. Cpenpl ¢ oTpULIaTeIbHON pedpakiuei.

9.  MarepuanbHbie ypaBHEHUS JICKTPOAMHAMUKH.

10. CraumonapHbIe U KBa3UCTAIIMOHAPHBIE MPOIIECCHI.

11.  Ilons 3MeKTpOCTaTUYECKOU KOH(PUTYpALTUH.

12.  Tlonst MarHUTOCTaTUYECKON KOH(MUTYpALIUU.

13. DHeprus u CUJIbI B CTATUYECKUX TOJIAX.

14. PenakcanmoHHbIE M KBa3UCTAIMOHAPHBIE BOJHOBBIE TMPOIECCHl B
MaTepHATbHBIX Cpeax.

15. PaanoBOJHOBBIE MPOIIECCHI B HAMIPABJISIEMbIX CHCTEMAX.

16. Knaccudukarnus HanpaBisieMbIX PaIMOBOJIH.

17. ®a3oBas CKOPOCTh HAIIPABISEMbIX PAJHUOBOJIH.

18. Twumbl BOJIH B BOJIHOBOJHBIX cCUCTeMax. Kputuueckas JyinHa pagTnoBOIHBI
B BOJIHOBO/IC.

19. CBa3p MeXIQy NPOAOIBHBIMA M TIONIEPEUYHBIMH COCTABISIONIUMU TIOJIS.
[IpsAMOYTOJIBHBIA METAININYECKUI BOJTHOBOI.

20. PammoBomuoBoW  mporecc — pacmpoctpanenus — E(TM)-Bomubl B
IPSIMOYTOJIBHOM BOJTHOBOJIE.

21. AmnanuTudeckas ~ MHTEpPIpETanus  PaJdOBOJIHOBOIO  Tpoliecca B
IPSIMOYTOJIBHOM BOJIHOBO/IE.

22. Oco0EHHOCTH W3MEHEHUS JUIMHBI PaIMOBOJIH B BOJJTHOBOIHOM KaHAJIE.

23. PammoBomuoBoit  mporecc  pacmpoctpanenus ~ H(TE)-omner B
IPSIMOYTOJIBHOM BOJIHOBO/IE.

24. PanmoBOJIHOBOHM MpoOIleCC W yCIOBHs pacmpocTtpaHeHuss Hip-BOTHBI B
IPSIMOYTOJIBHOM BOJTHOBOJIE.

25. XapakTep paclpeiesieHus MOBEPXHOCTHBIX TOKOB B  CTPYKType
IPSIMOYTOJIBHOTO BOJIHOBO/IA.

26. PannoBOSTHOBBIEC MPOIECCH B BOJTHOBOJHBIX JIMHUAX CIOKHOTO CEUCHHS.



XapaKTepI/ICTI/I‘ICCKI/Ie COIIPOTUBJICHHUA BOJIHOBOJHBIX JIMHUU.

27. PannoBOSHOBOM MPOIECC B KPYTJION BOJTHOBOJHOW JTHHHH.

28. PammoBomHOBO# mporecc pacnpoctpaHenus E(TM)-BoiHBI B KpyrioMm
BOJIHOBOJIE.

29. PanuoBomuoBoi mpouecc pacrnpoctpanenus H(TE)-Bomubl B kpyriom
BOJIHOBOJIE.

30. PanuoBosHOBBIEC MPOLIECCHI B HAIPABJICHHBIX JUHUSAX ¢ BoiHamMu TEM-
TUIIA.

31. PaauoBoJIHOBBIE MPOIIECCH B KOAKCHAIBHBIX JIMHUAX C BoJIHaMu TEM-
TUIIA.

32. PaauoBOJIHOBBIE MPOIIECCHI B ITOJIOCKOBBIX JIUHUAX ¢ BoTHaMu TEM-tumna.

33. PanuoBosHOBBIE MpOLIECCHl B HANpPaBICHHBIX JIMHUAX IMOBEPXHOCTHOM
TEM-BoJHBI.

34. CranuoHapHbIE paJHOBOIHOBEIE MMPOIIECCH B MATEPHAIBHBIX CPEIaX.

35. BomHOBO# XapakTep 31EKTPOMAarHUTHBIX BO3MYIIIEHUH CPEIbl.

36. Mopmens IIOCKUX PaAWOBOJH C JIMHCWHON TOJIAPU3AIHCH.

37. ®azoBas CKOPOCTh M MOCTOSIHHAS 3aTyXaHUs TUIOCKUX BOJIH.

38. PammoBOJIHOBBIE MPOIECCHI B MPOBOISAIINX CPEIax.

39. KBasuMoHOXpOMaTHYECKHE pAJAMOBOIHOBBIE TMPOIECCHI B Cpelax c
YaCTOTHOM TUCIIEPCUEH.

40. PannoBOJIHOBBIE ITPOLIECCHI HA TPAHULIE pa3jieia MaTepUATIbHBIX CPE.

41. Bnugaue TUMNa NOJSPU3ALUUA PATUOBOJIHBI IPU HAKJIOHHOM MaJIEHUU HA
IPaHUIly MaTEPHAIBHBIX CPE]l.

42. PamnoBOJIHOBBIE MPOIECCHI B Cpe/laX ¢ HOPMAIbHOU JUCTIEPCHUEH.

43. PanuoBOJIHOBBIE TPOLIECCH B THPOTPONHBIX Cpefax. [ MpOMarHUTHBI U
TUJIPO3JIEKTPUYECKHUE CPEMBI.

44. PanuoBOJIHOBBIE IPOLECCH B METAKOMITO3UTHBIX Cpeax.

45.  YacTOTHO-AMCHEPCHBIE MOJICIIM METAKOMITO3UTHBIX CPE/I.

46. Koudurypannm METaKOMIIO3UTHBIX CUCTEM U WX XapaKTEPUCTHKH.

47. Merakommosutabie cpenbl ENG-, MNG- 1 DNG-cpenpi.

48. PamuoBONHOBBIE  TPOIECCHl  PACHpPOCTPAHEHUS U HIIYYCHHS

SJICKTPOMAarHuTHBIX KoneOaHuii B CTAalIMOHAPHBIX CPCaax.

49.

CBoiicTBa TOJIEM, CO3/1aBAEMBIX PAJAMOBOJHOBBIMM H3JIy4YaTEIsIMU B

OQHOPOJHBIX Cpeaax.

50.

OCHOBHbBIE XapaKTEPUCTUKH M YCIOBHUS PEXKUMOB PpPaCHPOCTPAHCHHUS

paaroOBOJIH PA3JIMYHBIX JUAIIa30HOB.

51. VYcnoBus pacnpocTpaHeHUs PAAHUOBOIH B OKOJIO3€MHOM MPOCTPAHCTBE.

52. VYcnoBus  pacupoCTpaHEHHS  PaJHOBOJIH HaJ chepudeckoit
MTOBEPXHOCTHIO.

53. VYcioBus pacnpoCTpaHEHHUsT PagUOBONH B JIU(PPAKIMOHHOW 001acTH

OKOJIO3€MHOI'0 IIPpOCTPAaHCTBA.

54,
nonocdepe.

PannoBoJIHOBBIE TIPOLIECCHI M YCIIOBUS PACIpOCTPAaHEHUs PaAUOBOJH B



55.  PaauoBOJIHOBBIE MPOIIECCHI U OCOOEHHOCTU PACTIPOCTPAHEHUS PAIUOBOJIH
B KOCMHYECKOM IPOCTPAHCTBE.

56. Hecranmonapubie paguoBOIHOBBIE MPOILIECCHl B CTAIlMOHAPHBIX CpElax.
HecrannonapHsle 10JI CBEPXKOPOTKOMMITYJIbCHBIX MTPOLIECCOB.

57. OcobeHHOCTH MpeACTaBIECHUI HECTAlMOHAPHBIX TOJEH.

58. HecranmonapHsie MpoIECChl B HANIPABIIAEMbIX JTHHUSIX.

59. Paccesane CKU HEOTHOPOAHOCTAMH MaTepUATIBHBIX CPE/I.

60. IHmmynbcHbIE XapaKTEPUCTUKU HECTAMOHAPHBIX MATEPHUAIIBHBIX Cpel U
UX JIEKOMITO3UIIHSI.

61. YucneHHbIE METOJBI FIEKTPOIMHAMHUKH.

62. MeTo KOHEUHBIX Pa3HOCTEH BO BpeMEHHOM 00J1acTH.

63. MeTo/1 KOHEUHBIX AIIEMEHTOB.

64. Metox MOMEHTOB. MeTo bl PU3UYECKON U TEOMETPUUYECKOM ONTUKHU.

65. DnekTpoanHAMUYECKUE MPUHIUIBI U3TYyUCHHUS aHTCHH.

66. [Imarpamma HampaBIICHHOCTH aHTEHH, €€ BHUJIBI M mapaMeTpbl. [loHsITHS
JanbHEHN, MPOMEXYTOYHOU U OJIMIKHEN 30H.

67. BekropHas KOMIUIEKCHAs JHarpaMma HAampaBJICHHOCTH AaHTCHHBI.
KoadduimenTs! HarpaBIeHHOr0 IEUCTBUS U YCUIICHUSI aHTEHHBI.

68. CompoTuBneHue wu3MydeHUs, KOIPPHUIMEHT TOIE3HOTO ICHCTBUS W
BXOJIHOM UMIIEJJAHC AaHTEHHBI.

69. PaOouas mosioca 4acTOT U NMpeAebHAs MOLHOCTbh AHTEHHBI.

70. Cummetpuunsiii BuOpatop. IloctaHOBKa M CTpOroe pelieHue 3agadd o
pacnpeeeHuy TOKa Ha aHTEHHOM JTUIIOJIE.

71. Tlpubnuxennas Teopusi BuOparopa. [lone uznydeHHS CUMMETPUYHOTO
JUIIOJIS U €r0 JuarpaMMa HalpaBJIE€HHOCTH.

72. ComnpoTuBJIEHUE W3IyuYeHUs, JEHCTByIOIIas BBICOTA U  BXOJHOE
CONPOTUBJICHUE BUOpaATOpA.

73. CpaBHHUTENBHBIN aHAIU3 CTPOTOW W MPUOIIKEHHOM Teopuit BUOpaTopa.

74.  AHTeHHBbIE pelIeTKA. AHTEHHbIE PELIETKU U UX KIacCU(pUKALIMSL.

75.  Metonbl pacueTa XapaKTepUCTUK AaHTEHHBIX PELIETOK.

76. WMsmydenue nuHEWHOHN cuH(a3HOW aHTEHHBI.

77. HW3mydeHue mIoCKOi U MpOCTPAaHCTBEHHON CHH(A3HBIX PELIETOK.

78. Pemerka ¢ TMHEHBIM HaOeroM (assl.

79.  AHTEHHBI C PJICKTPUIECKUM CKAaHUPOBAHUEM.

80. PacueT aHTEHHBIX PEUIECTOK PATUOCUCTEM.

81. BzaumojeiicTBHE U3TydaTeNel B PEIIETKE U AUarpaMMa HarpaBJICHHOCTH
usnyydarens. Meron HaBeneHHbIX D/(C.

82. Pacuer BXOJHBIX  COMPOTHUBICHUN  W3IydaTeaedl ¢  y4eToM
B3auMoecTBUs. PacueT xapakTepucTUK aHTEHH C JUPEKTOPOM U pedICKTOPOM.

83. AHTeHHa TUIa «BOJHOBOW KaHA.

84. Amntennbl Oerymiedt BoimHbl u JIH nuneiinoit anteHHsl. Koadduiment
HaIpaBJIEHHOTO JIEUCTBUS aHTEHHBI OETYIIEil BOJIHBI.

85. AwuTeHHBI B pexxume npuema. [lapaMeTpsl U XapaKTepUCTUKU TPUEMHBIX



aHTEHH.

86. IlpumeHeHue TPUHIUIIA B3aUMHOCTH K M3YYCHHIO CBOWCTB TPHEMHBIX
aHTCHH.

87. IlapameTpsbl 3J€KTPOMAarHUTHON COBMECTUMOCTH aHTEHH.

88. CnabonampaBiieHHbIC AaHTCHHBI.

89. XapakTepuCTUKH aHTCHHBI C YYETOM BIIMSIHHUS TPOBOISAIICH 3EMHOM
MOBEPXHOCTHU WJIM JIETaTEIbHOTO anmnapara. MeToa 3epKaabHbIX H300pakeHUH.

90. JlmarpamMMbl  HampaBJICHHOCTH  AaHTEHHbl C  YYETOM  BJIMSHUSA
MOJICTUJIAIOIIEH TOBEPXHOCTH.

91. Hecummerpuunbslii BuOparop. OcoOeHHOCTH pacueTta OOPTOBBIX
c1a00OHANPABJICHHBIX AHTEHH.

92. Crporue u TmPUONMKEHHBIE METOABl pacueTa CcladOHANPaBIEHHBIX
aHTCHH.

93. [IlleneBas anteHHa. [lpumeHeHHMe TpHUHIMIA JIBOMCTBEHHOCTH JIJIS
OTIpE/IETICHUS] OCHOBHBIX XapaKTEPUCTHK.

94. TlosockoBBIE W MHKPOIIOJIOCKOBBIC (TI€UaTHBIC) aHTCHHBI. AKTHBHBIC
ciabOHaNpaBICHHbIC AHTEHHBI.

95. CBepxmMpPOKOITOJIOCHBIE AaHTCHHBI U UX XapaKTePUCTHUKUA. MTrHOBEHHas
JIuarpamMma HarpaBJIeHHOCTH.

96. Crtporas u npubmmkenHas Teopun anteHH CBY.

97. BHyTpeHHss U BHEUIHSA 3a/1auu Teopuun anTeHH CBY.

98. Tlose u3nmyyeHus U IuMarpamMma HampaBICHHOCTU IUIOCKOTO CUH(a3HOTO
packphbIBa.

99. KonddumnmeHT HampaBIeHHOTO JEHCTBUS CHH(PA3HOTO  IIOCKOTO
packphbIBa.

100. Bnusaue (azoBbix ommOOK Ha guarpamMmy HampabieHHocTH U KH]JJ
TUTOCKOTO PacKpHIBA.

101. AmneptypHble aHTeHHBI. V3Ty4aTeny B BUJIe OTKPHITOTO KOHIIA BOJTHOBO/IA.

102. PymopHbIe aHTEHHBI, KX TTApaMETPhl U XapaKTEPUCTUKH.

103. 3epkanbHblc aHTCHHBI. XapaKTEPUCTUKH HAIMPABICHHOCTH 3EPKaTbHBIX
aHTCHH.

104. VYcrpaHneHue peaknuu 3epkajia Ha o0mydaTenb. TOYHOCTh M3TOTOBJICHUS
3epKaJIbHBIX AaHTCHH.

105. TlpenenbHbii  KOI(PGUIMEHT  YCUJIEHWUS  3€PKaJbHBIX  AHTEHH.
CriennanbHbIE THIIBI 36pKAIBHBIX aHTeHH. [[puMeHeHne 3epKaJIbHbIX AaHTCHH.

106. JlunzoBsie anTeHHBI. [[pUHIINTT AEHCTBUS TMH30BbIX AaHTCHH U ypPaBHCHHE
npo(uIIsS TUH3HL.

107. CBY-antennsl Oerymieii BOMHBL  JIMDIEKTPUYECKHE  CTEPKHEBBIC
AHTCHHBI.

108. CnupanbHble aHTeHHBI. MIMTIeJaHCHBIC aHTCHHBI. AHTEHHBI BBITCKAIOIEH
BOJTHBI.

109. ®a3upoBaHHBIE AHTEHHbIE PEMIETKM U AHTEHHbIE CHUCTEMBI C
MIPOCTPAHCTBEHHO-BPEMEHHON 00pabOTKON CUTHAJIA.



110. IIpocTpaHCTBEHHO-BpeMEeHHass 00pabOTKa CUTHAJIa B AHTCHHBIX CUCTEMax.

111. ®a3upoBaHHbIE aHTEHHbIE pemeTKH. CXeMbl MOCTPOEHHUS. DJIEMEHTHAs
0a3za. Xapakrepuctuku @AP.

112. AuTeHHBI C YacCTOTHBIM CKaHHpoBaHWeM. JIuneiHas pemerka CBY-
U3JIy4yaTesen.

113. MHoroyueBble 1 COBMEIICHHbBIC AHTEHHHBI.

114. AxtuBnable DAP. IlpoextupoBanue uznyyarens ®AP. MHuoromxyuyeBbie
anTeHHbl. Knaccudukaius u cxemsl nocrpoeHus ADAP.

115. OcHOBHbBIE XapaKTEPUCTUKU MHOTOTy4eBbIX DAP.

116. MHoroiy4eBbie aHTEHHBIE peleTku Ha ocHoBe napasuienbHoi JJOC.

117. MHoroiy4eBble aHTEHHBIE peleTKH Ha ocHOBe nocnenosaTenbHon J1OC.

118. OcHoBHbBIEC IPUMEHEHUSI MHOTOJTyYEBbIX aHTEHHBIX PEIIECTOK.

119. Knaccudwukamnuss ycTpOWCTB, 3JIEMEHTOB MHUKPOBOJHOBON TEXHUKH U
monysier CBY.

120. IMudpoBbiec aHTEHHBIE PEIIETKH.

121. OO6beMHbIE, MUKPOTIOJOCKOBBIE, TBEPAOTEIbHBIC U THOPUIHBIC MOJYININ
CBUY.

122. Hanpasnsomue muaun CBY, ux XapakTepUCTUKA U METOJbI BOJTHOBOTO
COTJIACOBaHMS yCTPOMCTB U Moaysert CBY.

123. Knaccudukanus nHanpapistomux auHui CBY 1 ux nmapameTpsi.

124. KoakcuanbHbIe JIUHUU U UX XapPAKTEPUCTHUKHU.

125. IIpssMOyTosbHBIE BOJTHOBOJBI U MX XapAaKTEPUCTUKH.

126. Kpyrible BOJTHOBOJBI U UX XaPAKTEPUCTUKH.

127. TlonockoBbI€ TUHUU U UX XaPAKTEPUCTHKHU.

128. Mertomsl 1 CpecTBa BOJTHOBOTO COTJIACOBAHMS B HAMPABJISIOIMINX JIMHUSX.

129. BonnHoBoe compotuBieHue Hampasisitonmx Juauid CBY. BomnnoBoit
VUMIIEJIAHC.

130. Pexwum Oerymieit u crosimel BoHBL. KCB-4acToTHBIE XapakTepUCTHKA
CBY ycTpoNCTB U JIMHAN NEPEIAYN.

131. CornacoBaHue 4€TBEPTHBOJHOBBIM TPaHC(HOPMATOPOM.

132. CornacoBaHue COCPEIOTOYCHHON PEAKTHBHOCTHIO.

133. CornacoBanue AMAIEKTPUICCKAM TPaHCHOPMATOPOM.

134. CornacoBaHue KOPOTKO3aMKHYTBIM HIJIEH(OM.

135. CornacoBanue TpeMsi peaKTUBHBIMHU IILICH(aMH.

136. MarpuyHo-apamerpuieckue xapakrepuctuku N-nomocankoB CBY.

137. Marpuiibl paccessHisI MHOTOTIOIFOCHUKOB.

138. IlepenaTouHble BOJHOBBIE MATPHUIBI MHOTOIMOJIOCHUKOB. N-TIOJIOCHUKU
CBY 1 ux paguoTEXHUYECKUE XapAKTEPUCTUKH.

139. JIByxmnomtocusie yctpoiictBa CBU. CornacoBanue Harpy3ku. PeakTuBHbie
Harpy3ku. [Ipeo6pazoBaTtenu mouHoctn CBY-curnanos.

140. YersipexnomtocHbie ycTpoiictBa CBY. CBY-pazbembl U COeTUHEHUS
CBUY-nepexoas! (agantepsl).

141. PeakTuBHBIE HEPETYJSIPHOCTH B BOJIHOBOAAaX. BOJIHOBOIHBIE H3THOBI.



Artrentoaropsl CBY. ®azospamiatenu CBY.

142. Cornacyromnue TpaHnc(hopMaToOpbl COMPOTUBICHUS.

143. [ectunomtocusie ycrpoiictBa CBY. Tpoitnuku Y-tuna. TpoitHuku E- u
H-tumna. Jlenutenu MOIHOCTH.

144. BocwsmunoinocHsle ycrpoiictBa CBY. HanpapieHHbIE OTBETBHUTENU.
MocroBbie yctporctBa. Jlenmurenn u coennHeHus X-tuna. KombueBon pe3oHATop
oeryIiei BOJHBI.

145. Jlecsatu- 1 ABeHaANATUIIONIOCHBIE ycTporicTBa CBY.

146. depputoBbie yctpoiictBa CBY. deppomarneruueckue CBOICTBA U
SIBJIICHHUSI.

147. ®epputossie yctpoiictBa CBY Ha adhdexte Dapanes.

148. ®eppuToBBIC BEHTWIU C TIOTIEPEYHBIM MMOMArHUYUBAHUEM.

149. ®dazoBbie HUPKYIATOPHI HA PEPPUTOBBIX TIACTHHAX.

150. Pe3onatops! u ¢punsTpel CBY. Pesonatopst CBY u X XapakTepUCTUKH.

151. OOwemusble pezoHatopsl CBY 1 UX XapaKTepUCTUKH.

152. DKBUBaJCHTHBIE CXEMBI PE30HATOPOB pAa3HBIX THUIOB U CHOCOOBI
BO30YK/I€HHSI 0OBEMHBIX PE30OHATOPOB.

153. Pe3oHaTOpBI OTKPHITOTO TUIA U UX XaPaKTEPUCTUKH.

154. JlusnexkTpudecKkue pe30HaTOPhl U UX XaPAKTEPUCTUKH.

155. TIpoxoaHbie pe30HATOPHI U UX XapPAKTEPUCTHUKHU.

156. MuUKpPOIOIOCKOBBIE PE30HATOPHI U UX XapaKTEPUCTUKHU.

157. ®unstpel CBY, ux knaccudukamus 1 BUIbl UCIIOJTHEHUS.

158. TlpororunupoBanHbie u cuHTe3 GUabTpoB CBY.

159. OO6mwme npunmunsl noctpoeHus ¢GuibTpoB CBY Ha HEOTHOPOIHBIX
JUHUSIX.

160. TIlocrpoenue punbTpoB CBY Ha MUKPOTIOIOCKOBBIX JTUHUSX.

161. Tloctpoenue ¢punbTpoB CBY Ha MUKPOTIOIOCKOBBIX PE30HATOPAX.

162. BonnoBoansie puibTpsl CBY.

163. MuKpOI0I0CKOBBIC TMHEHHBIC dJIeMeHThI Moy el CBY.

164. Pa30MKHYTBII OTPE30K MUKPOIOJIOCKOBON JTUHUU U €Tr0 DKBUBAJICHTHAS
cxema.

165. IIpsiMOyTONIBHOE CUMMETPUYHOE PACIIUPEHNE MUKPOTIOIOCKOBOM JINHUMY.
Pa3pbIB MUKPOTIOJIOCKOBOW JIMHUM.

166. TIpsmoyronapHBIM M3rHO MHUKPOIMOJIOCKOBOW JHHUH. COCpenoTOYEHHBIC
aneMmeHTsl Moayieit CBY.

167. Cocpenotouennsie  CBU-pesuctopst u  umHayktuBHocTH  CBUY.
Cocpenorouennbie eMkocTHbie CBY-351eMEHTHI.

168. KBsaszucocpenoToueHHbIE MUKPOIIOJIOCKOBBIC AJIEMEHTHI.

169. MUuUKpOIIOJOCKOBBIE OTPE3KHM C BBICOKMM M HH3KHUM HMMIICaHCAMH.
3aMKHYTBIE U PA30MKHYTHIE MUKPOTIOJIOCKOBBIE OTPE3KH TUTIA IICH(.

170. Tsepnotenbubie npudbopsl CBY, ux BoJibTaMIiepHble XapaKTEPUCTUKHU U
NpUMeEHEHHE B cxemax moxayieit CBY.

171. JlaBunnHo-nponeTHbie nuoasl CBY. SIBnenue msaBUHHOTO TTPoOOSI.



172.

Pexxrmbl paboThl TaBUHHO-TIpoJieTHOro auoaa. CBY-nuon ["anHa.

173. Dddexr T'amna wu MexanusMm paboTel auoga ¢ 0OBEMHOU
HEYCTOMYMBOCTBIO 3aps/Ia.

174. Pexumbl paboOThI reHepaTopa Ha auoje 1 'aHHa.

175. CBY-muop c 6apsepom LloTTkH.

176. JImon CBY ¢ ynpaBiaeHueM umireqancom (P-i-n quop).

177. Tpaunsuctopsl CBY. bunossipusie Tpanzucropsl CBY.

178. VYuunonspusie (nosieBbie) Tpansuctopsl CBY. ITloseBbie TpaH3UCTOpPHI
CBUY c 6apbepom HloTTKH.

179. DxBuBajeHTHas cxema nojeBoro Tpansuctopa CBY.

180. TaepaotenbHbie MUKpocOopku u Mmoayiaun CBY.

181. T'ubpunusie coopku u moayiau CBY.

182. Muxpocxembl 1 Mukpomoayin CBY. @dynkunonaisaeie Moayiu CBY.

183. Monaynbeabie reHepaTopsl CBY.

184. Monynbabie ycunutenu moirHoctd CBU. MoaynbHble 0HOKacKaaHbIC
ycmrenu MmoutHoctu CBY.

185. YacrtotHo-mipeoOpazoBaTenpHbIe MOAy I CBY.

186. IIpeoOpazoBanue yacToThl B cMecuTesix CBY.

187. XapaxTepucTuKu MOIyIbHBIX cMmecuTeneir CBY.

188. Hebanancusie MoaynbHbIe cMecuTenn CBY.

189. banancusie MoaynbHble cmecuTenn CBY.

190. Knaccudukamus [IIIM ADAP CBY. YactoTHsie kouBepTOphl CBY.

191. DnexTponHbie TpuOOPHI TeHepanuu u ycuienuss CBU-curnanos.

192. Knaccudukarnus 35ekTpoHHbIX puoopos CBY.

193. XapakTtepuctuku 3MeKTpoHHBIX prudopos CBY.

194. Tpuoas u Terpoas CBY. DnekTpoHHBIN MexaHu3M pabotsl Tpuoaa CBY.

195. KiucTpoHBI U UX XapaKTEPUCTUKH.

196. JIByXpe30HaTOPHBIN yCHINTENb.

197. MHuorope3oHaTOPHBINA YCUTUTENBHBIN KIUCTPOH.

198. OtpaxkaTenbHbIE KIUCTPOHBI.

199. CBY-nammsl Oerymieit u o6paTHoi BosHbI O-THTIA.

200. Jlamma Gerymeii BoaHbl O-THIIA.

201. Jlamna o6patHOi BoHBI O-THIIA.

202. T'ubpuansie anexTponnsie CBY-mpubopsr O-Tuma.

203. Dnexrponnsie CBU-npubops M-turma.

204. Jlamna Oeryuieit BoaHbsl M-Turma.

205. Jlamna oGpatHO¥ BOHBI M-THTIA.

206. MHuOrOpe30HaTOPHBIM MarHeTPOH.

207. T'enepaTopbl MarHETPOHHOTO THIIA.

208. DnexTpoMarHMTHas COBMECTUMOCTh MOJyJiel 1 ycTpoiicTB CBY.

209. Ocobennoctu paguonsmepenuit B nuamnazone CBY u KBUY.

210. H3mepurenbHble TpakThl U aHTeHHAa CBY.

211. CraHpapTHble D3JIEMEHTBl HM3MEPUTENbHBIX TPAKTOB — Pa3bEMBbl,



COI'JIaCOBAHHLBIC HAI'PY3KHU.

212. DTtanoHbl 1 HOMUHANBHBIE psbl conpoTtuBieHuit CBY Harpysok.

213. Meronbl olLleHKH paauoTexHuuceknx napamerpo CBY n3mepuTenbHBIX
TPaKTOB.

214, YacTtoTHO-BpeMEHHbIE MeTOIbI aHamm3a aHTeHH 1 CBY-ycTpoiicTs.

215. W3mepuresnbHbIC aHAIOTOBBIE U BEKTOpHBIE reHepatopbl CBY.

216. Msmepenne KCB-4acTOTHBIX XapaKTepUCTHK aHTEHH U ycTpoicTB CBY.

217. JluarpaMMbl TIOJIHBIX COMPOTHBJICHUN W TMOJHBIX MPOBOJAUMOCTEH
Bonbsnepra-Cmurta, uX npeacTaBieHue, aHallu3 U IPUMEHEHUE B PAAUOU3MEPECHUSIX.

218. BonHOBOJHO-IIENIEBAass ~ M3MEpUTENbHAs  JMHUS, €€  YCTPOUCTBO,
napameTpbl U XapaKTePUCTUKH.

219. PaanoBOJIHOBBIE TEXHOJIOTUH CYOHAHOCEKYHIHOTO pa3peIIcHUsI.

220. CxopoctHsle AIlll peanbHOro W 5SKBUBAJEHTHOIO BPEMEHM U UX
XapaKTePUCTHKHU.

221. W3mepurenbHBIC aHATM3ATOPHI criekTpa U ociuiorpadgsr CBY.

222. AxtuBHBIE ocuiuiorpaduyeckue npooHukn CBY n ux xapakTepuCTHKH.

223. PammoTeXHWYECKHE METOJbl BEKTOPHOTO aHaiM3a S-TapaMeTpoB
ycrporicts CBU.

224. BekTOpHBIN aHATH3ATOP LETel CUTHAIBHBIX MoayJieit CBY.

225. AHanu3 ¥ U3MEpeHHe UMIYJIbCHBIX XapaKTEPUCTUK aHTEHH U yCTPOUCTB
CBU.

226. Metonbl u3MepeHus ociadiaeHus. i3MepurenbHble aTTEHIOATOPHI.

227. W3mepenue Ga3oBbIX XapakTepucTuk koddduimenton nepemaaun va CBY.
Oco0eHHOCTH U3MEpPEeHHUI IapaMeTpoB HEB3auMHBIX ycTpoiicte CBU.

228. AHanu3 W U3MEPEHUE PATUOTEXHHUUECKUX XaPaKTEPUCTUK AHTECHHBIX
CHCTEM.

229. Tlpunmuns! Beibopa u noctpoenuss bBOK CBU-nnanasona.

230. Pammomnornomaromue mateprana CBY.

231. HM3mepeHune NIyMOBBIX XapaKTEPUCTUK aHTeHH U ycTpoiicts CBY.

232. W3mepeHune 4acTOTHO-BpeMeHHbIX mapameTpoB CBU-curnanos.

233. Wsmepenune momrHoctn CBY curnamos.

234. Meronbl u3MepeHus norionaeMon u npoxoasmieit momHoctn CBY.

235. ABrtomaruzanus paguonsMmepenuit Ha CBY.

236. DnEKTPOAMHAMHYECKOE MOJCIUPOBAHUE PATUOBOIHOBBIX MPOIECCOB B
nporpaMmmMHo-unciaeHHou cpee Feko u curnanbupix moayneir CBY — B cpene AWR.

237. 3amauyum pacuera U MOJIETUPOBaHKE YCTpoucTB u MoyJieir CBY.

238. OcobeHHOCTH TPOTOTUNUPOBAHMS aHTEHH U MofyJieir CBY.

239. Pa3paboTka, aHanM3, UCCIEOBAaHUE M pa3pad0TKa aHTCHHBIX CHCTEM U

CBY ycrpolictB misi mU(PPOBBIX M WHTEIUIEKTYaIbHBIX TEXHOJIOTHI OECIPOBOIHOM
nepeaun TaHHbIX.

240.

Pa3paboTka, aHanM3, MccieOBaHHE M pa3pabOTKa aHTEHHBIX CHCTEM U

CBY-ycTpoicTB 1151 BBICOKOCKOPOCTHBIX MOOMJIBHBIX CPE/ICTB CBSI3H.

241.

Pa3pabotka, aHanu3, UcciieloBaHUEe U pa3pabOTKa aHTCHHBIX CHUCTEM U



CBY ycTpo#CTB 1Jisl CMyTHUKOBBIX Y MOJBUAKHBIX YCTPOMCTB.
242. Pa3paboTka, aHAJIN3, UCCIEAOBAaHUE W pa3pabdOTKa aHTCHHBIX CHCTEM W
CBUY ycTpoHiCTB U1l CPEACTB PAIUOIOKAIIMN U HABUTALIMH.
243. Paspabotka HOBBIX aHTEHHBIX cucTeM ADAP, akKTHBHBIX W TTACCUBHBIX
CBY ycTpoiicTB, B TOM YHUCJIE€ YIOPABISAIOMUX U (a3UPYIOMIUX C YJIy4IIEHHBIMU
XapaKTepUCTUKAMH.

244. Hay4HO-TEeXHUYECKHE

MECTOAbI

IIPOEKTUPOBAHMS,

TCXHOJIOTHH

MPOU3BOJICTBA, HACTPOIMKHU U HKCILTyaTalllH, a TAK)KE ONTUMHU3ALNHA AHTCHHBIX CUCTEM
u CBY-ycTpoiicTB.

6.3. MeToauueckue MaTepuaJbl, onpeaesoniue Npoueaypbl oueHuBaHus

3HAHWM, yMEHUHN, HABBIKOB U (WJIM) OMbITA AESTEIHHOCTH.

HpO]_IG,ZIypBI " CpCACTBA OLCHUBAHUA 3JICMCHTOB 3HaHHﬁ, YMGHI/Iﬁ )51 BJ'IaIICHI/Iﬁ
I10 AN CHOUIIJINHC «AHTGHHI)I, CBq-YCTPOﬁCTBa 1 UX TCXHOJIOTHN»

CpencTBo olleHUBaHHS
Texymii KOHTPOITH [IpomerxyTouHbIi
IIpouenypa KOHTPOJIb
NnpoBeJeHMs Brinonnenue Brinonnenue Brinonxenue Brinonxenue
YCTHBIX MMChMEHHBIX | MPaKTUYECKUX TECTOBBIX DK3aMeH
3a/laHui 3alaHui 3a/laHui 3a/laHui
ITo ITo ITo Ilo B cooTtBercTBHM C
IIpoagomxuTenbHOCTD
KOHTpOIS YCMOTPEHHIO YCMOTpPEHHIO YCMOTPEHUIO YCMOTPEHHIO MPUHSITHIMU
IpenojaBaTelnsl | mpenojaBaTessl | MpenojaBaTelis | IpenojaBaTens | HOPMaMU BPEMEHH
®opma npoBeIeHUs . [TncemeHHbIM [IncbmeHHbIM IIucbmeHHBbII B nucemenHoM
VYeTHbll onpoc
KOHTPOJISI otpoc orpoc orpoc hopme
Bun nposepounoro VYcTHblE [Mucemennsie | [paktuueckue | ITucbMeHHBIH | DK3aMEHALMOHHBII
3aIaHus BOTIPOCHI 3aIaHus 3aIaHus ompoc omer
OTBeTHI B OTBeTHI B OTBeTHI B OTBeTHI B
®dopma otyera YcTHBIE OTBETHI MIMCBMEHHOM MMCHbMEHHOM MIMCBbMEHHOU [IMCBMEHHOU
hopme dopme bopme hopme
Pa3znarounsriit Her CrnpaBouHas CrnpaBouHas CnpaBouHas CnpaBouHas
MaTepHua JIuTeparypa JuTeparypa JIuTeparypa JIuTeparypa
7. Meroanueckue YyKazaHusi A  O0yYAaKWINUXCH 10 OCBOCHHIO
AUCHUIIIINHBI
Jucunmuimaa ~ «AHTeHHbl, CBUY-yctpoiicTBAa W HMX  TEXHOJOTHUN»
MPEIyCMAaTPUBAECT JIEKIMM U MPAKTUUYECKUE 3aHATUSA. YCIEIIHOE H3y4YEHUE

JUCHMIUIMHBL TpeOyeT MOCEIIEHUs JIEKIUWA, aKTUBHOM pabOThl Ha MPaKTUYECKHX
3aHATHUSX, BBIMOJIHEHUS YUEOHBIX 3aaHH Mperno1aBaTessi, 03HAaKOMIJICHHUSI C OCHOBHOM
Y JIOIIOJIHUTEIIbHOM JTUTEPATYPOH.

B xozxe nekuuil mpernogaBatens U3NaraeT M pa3bsACHIET OCHOBHBIE, HanboJiee
CJIOXKHBIE TTOHATHUS TEMBI, a TAK)KE CBA3AHHBIE C HEM TEOPETUUYECKHE U MPAKTUYECKUE
npoOyieMbl, JaeT PEeKOMEHJAllMM Ha MPaKTUYECKOE 3aHsATHE U YKa3aHUS Ha
CaMOCTOATENbHYI0 PaboTYy.

[Ipu moAroToBKe K JIEKIIMOHHBIM 3aHSITHSAM acHUpaHTaM HEOOXOAMMO: IMepes
OUYepeHON JIEKIMEH HEOOXOJUMO MPOCMOTPETh KOHCHEKT MaTepHalia Impeablaylei
nexkuuu. Ilpu 3aTpyqHeHUsX B BOCHPUATHM MaTepuana cleAyeT oOpaTUThCA K



OCHOBHBIM JIMTEPAaTYpHbIM HMCTOYHUKaM. Ecin pa3oOparbcs B Marepuale OnsaTh He
yAaloch, TO oOpatuTech K JeKTopy (1o rpaduKy ero KOHCYIbTAIMi) WU K
IPENOIaBATEIO HAa MPAKTUYECKUX 3aHITHIX.

[IpakTrueckue 3aHATHS 3aBEPILAIOT U3YUEHHE HAauOOJIee BAKHBIX TEM y4eOHOM
JucuuIUIiMHbl. OHU CiIy’KaT I 3aKpeIuIeHHsT M3yYEHHOIO0 MaTepualia, Pa3BHTHS
YMEHHM ¥ HaBBIKOB MOJITOTOBKHU JIOKJIa/10B, COOOIIEHUH, TPUOOPETEHUS OMBITA YCTHBIX
nyOJIMYHBIX BBICTYIUICHUH, BEACHHUS AHCKYCCHUH, apryMEHTAllMd ¢ 3allUThl
BBIJIBUTACMBIX TIOJIOKEHHM, a TarkKe Ui KOHTPOJ INPENoJaBaTeieM CTEICHU
IIOATOTOBJICHHOCTH aCIHUPAHTOB 110 U3y4aeMOW JUCIUIUIMHE.

IIpy MOArOTOBKE K NPAKTUYECKOMY 3AHITHIO ACIIMPAHTHI HMEIOT BO3MOKHOCTh
BOCIIOJIB30BAThCS KOHCYJIBTALMAMU IPETOJaBaTEs.

[Ipu moAroToBKeE K MPAKTUYECKUM 3aHATUSAM aclHpaHTaM HEOOXOAUMO:

OPUHOCUTH C COOOM pPEKOMEHJOBAHHYIO IPENOAaBaTesieM JIMTEPATYPY K
KOHKPETHOMY 3aHSTHUIO;

710 OYEPEITHOI0 MPAKTUYECKOTO 3aHITHS MO PEKOMEHAOBAHHBIM JINTEPATYPHBIM
UCTOYHHUKAM MpopadOTaTh TEOPETUUYECKU MaTepuall, COOTBETCTBYIOIIEH TEMBI
3aHSTHS;

B HayaJie 3aHATUH 3a/1aTh IPETOJABATENI0 BOPOCHI 10 MaTepUaiy, BbI3BABILIEMY
3aTpy/HEHHS] B €ro MOHMMAHWM W OCBOECHUU NPHU PEIICHUM 3a]ay, 3aJaHHbIX IS
CaMOCTOATEIBHOTO PEILICHNUS;

B XOJI€ CEMUHApa J1aBaThb KOHKPETHBIE, YETKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATAM JOBOJUTH KAXAYK 3a7ady J0 OKOHYATEIbHOIO pEUIeHHUS,
JEMOHCTPUPOBATh INTOHUMAHUE ITPOBEJCHHBIX PACUETOB (AHAIM30B, CUTYAlMii), B
cllydae 3aTpyJHEHHUI oOpaiiarbes K MpenoaBaTento.

AcnupaHTtaM, IpONYCTUBIIUM 3aHATUS (HE3aBUCHUMO OT IIPUYMH), HE UMEIOIINe
NMCBMEHHOIO PEIIECHU 33/1a4 WM HE TOATOTOBUBIIHMECS K JaHHOMY IPAKTUYECKOMY
3aHATHIO, PEKOMEHAYETCS He TO3KEe 4YeM B 2-HeNeNbHbI CpOK SBUTbCA Ha
KOHCYJIbTALIMIO K MPENOJaBATEN0 U OTUUTATHCA M0 TEME, U3y4YaBLIEHCS Ha 3aHATUU.
AcCNHpaHThl, HE OTYUTABILHECS 110 KAKI0W HE MPOPaOOTAHHOW UMU Ha 3aHITHUSX TEME
K Hayajy SK3aMEHAllMOHHOM CECCHM HE OMYCKAIOTCA K 3K3aMEHY.

8. PecypcHoe o0ecnieuyenune Qv CIATIIAHBI

8.1. OcHOBHAas U IONOJIHUTEJIbHAS Y4eOHasi IuTepaTypa, HeoOXoauMmasi 1l
OCBOECHMS TUCIHUILINHBI

a) OCHOBHAas JiUTeparypa:

1. beno JILA. MHTEepMOOyISIIUOHHBIE HCKAKEHHUSI CUTHAJIOB CBEPXBBICOKUX
yacToT: yueOHoe mocooue s By30B / C.A. bapanoB. — M.: T'opsuas nuHus —
Tenexom, 2020. — 144 c.

2. borym B.A. u np. BektopHble aHamM3aTOpHl IETMEH CAHTUMETPOBOTO H
MHWJUTMMETPOBOTO JUANa30HOB JUIMH BOJIH. — M.: ['opa4das nunust — Tenexom, 2019.
— 656 c.

3. Topramze C.®. CBY-ycunurenu MOIIMHOCTH JjIsi MOOWUJIBHOW CBSI3U U
panuonoctymna. — M.: I'opsiuas munus — Tenexkom, 2022. — 456 C.



4. Koctun M.C., boiikoB K.A. PanuoBoiHOBEBIE TEXHOJIOTUU
cyOHaHOCeKyHHOTO paspenieHus: mororpadus / M. C. Koctun, K. A. boitkoB. — M.:
PTY MUPOA, 2021. — 142 c.

5. Koctun M.C., SpnasikoB A.Jl. YcTpoiicTBa 1 MOAYJIM CBEPXBBICOKUX YacTOT /
M.C. Koctun, A.Jl. SpnsikoB. — M.; Bomorma: Undpa- Umxenepus, 2022. —
397 c.

6. Koctun M.C., ApnsikoB A.Jl. DaekTpoaAHAMHKA, PAIMOBOIHOBBIE MPOIIECCHI
u TtexHosoruu: yueoHoe nocooue / M.C. Koctun, A.Jl. SApnsikoB. — M.; Bonoraa:
Nudpa-Unxenepus, 2021. — 311 c.

7. Kypymmun A.A., Hedenos E.MN., Cmonsckuit C.M. IlpoekTupoBanue
00BEMHBIX uHTerpanbHbiX cTpykTyp CBY m KBY. — M.: Conon-Ilpecc, 2020. —
452 c.

8. Uenakun A.B., I'opeBoii A.B. [Ipakthueckoe MOCTPOEHHE CHUHTE3aTOPOB
yactor CBYU-nmnanazona / A.B. Uenakun, A.B. I'opeBoil. — M.: T'opsauas nuHug —
Tenexom, 2021. — 280 c.

9. Opuit E.M. Amnrtennst u yctpoiictBa CBY: pacuer u wusmepeHue
xapakrepuctuk. — M.: Opairt, 2022. — 138 c.

0) JoNOJIHMTE/IbHAs JIUTepaTypa:

10. Alexander N., Trevor B. Non-stationary Electromagnetics. — USA: Jenny
Stanford Publishing, 2012. — 616 p.

11. Constantine A. Balanis. Antenna Theory: Analysis and Design, 3rd Edition.
— USA..: John Wiley and Sons Ltd, 2005. — 1136 p.

12. James D. Taylor, Boryssenko A., Boryssenko E. Advanced Ultrawideband
Radar. Signals, Targets, and Advanced Ultrawideband Radar Systems. — USA.: CRC
Press, 2016. — 494 p.

13. Anumenko B. C., Ctpenkos I'. U. Pagnodusuka u HenuHelHas TMHAMUKA:
yueOHoe nocobue. — M.: IHCTUTYT KOMIIbIOTEPHBIX HcciieqoBanui, 2017. — 120 c.

14. baukoB C.E., I'pubanoB A.H., Kypymmn A.A. DnekrpoanHaMH4ecKoe
monenupoBanue aHTeHHbIX 1 CBY cTpykTyp ¢ ncnons3oBannem FEKO. — M.: Conon-
[Ipecc, 2017. — 412 c.

15. bapanos C.A. YcrpoiictBa CBY u anTeHHbI: yueOHOe nocodue asisi By30B /
C.A. bapanoB. — M.: I'opsiaast muans — Tenexom, 2018. — 344 c.

16. baxBanoBa C.A., Pomaniok B.A. OcCHOBbl MOAEIUPOBAHUA W
MIPOCKTUPOBAHUSI PATUOTEXHUUECKUX yCTpoiicTB B Microwave Office. — M.: Coson-
[Ipecc, 2016. — 152 c.

17. llTapos I'.A. BosIHOBOIHBIE YCTPONCTBA CAHTUMETPOBBIX U MUJUIUMETPOBBIX
BostH / I'.A. lllapoB. — M.: 'opsiuast nmuaus — Tenexom, 2016. — 638 c.

18. MakcumoB B.M., Bockpecenckuii JI.1., I'octroxun B.JI. Ycrpoiictea CBY
u autennsl / [ox pen. JI.U. Bockpecenckoro. — M.: Pagnorexnuka, 2016. — 560 c.

19. Hedenor B.M., A.C. CuroB OCHOBBI PauO3JICKTPOHUKUA U CBSI3U: yueO.
nocobue as By3oB / B.W. Hedenos, A.C. Curo. — M.: Beicut. k., 2009. — 735 c.

20. PagzueBckuii B.I'., Tpudonos II.A. OOpaboTka CBEpXUIUPOKONOIOCHBIX
curHaiaoB u momex. — M.: Pagnorexumka, 2009. — 288 c.



21. ComoB A.M. PacnpocTpaHeHHE paJuOBOJIH W AHTEHHBI CITyTHUKOBBIX
CHCTEM CBSI3H: yueOHOe nmocodue /st By30B. — M.: ['opsiuas nunus — Tenekom, 2015.
— 456 .

22. ComoB A.M., KaGeroB P.B. IlpoektupoBanue aHTEHHO-(UIACPHBIX
yCTpoHCTB: yueOHoe mocooue s By30B / [loxg pen. A.M. ComoBa. — M.: [N'opsiuas
anaug — TenexoMm, 2016. — 500 c.

23. Xubenr M. OcHOBBI BEKTOPHOTO aHanu3a 1eneit / Muxasnp Xubens; nep. ¢
anri. C.M. Cmounsckoro niog pex. J.M. Cazonosa u Y. @ununn. — M.: U3narenckuii
nom MDU, 2018. — 501 c.

24. I'puropreB  A.JI. MeToasl  BBIYUCIUTEIBLHON  DJICKTPOJUHAMHUKH  /
A.Jl. I'puropseB. — M.: ®uszmaraurt, 2013. — 432 c.

25. I'puneBa A.}O. IllupokoronocHble U CBEPXIIUPOKONOIOCHBIE CUTHAIBI U
cucteMbl. — M.: Paguorexuuka, 2009. — 168 c.

26. lanunun A.A. U3mepenus B Texauke CBY. — M.: Pagnotexnuka, 2008. —
184 c.

27. ponoB U.E. BomnoBsie mporiecchl. OCHOBHBIE 3aKOHBI: y4el. mocobue /
N.E. Uponos. — M.: BUHOM. JlaGopatopus 3Hanuii, 2015. — 264 c.

28. Koctrun M.C. CyOHaHOCEKYHIHBIC CHUTHAIBI M TEXHOJIOTUU: YydeOHOe
rmocooue / M. C. Koctun. — M.: MUPDA, 2018. — 110 c.

29. bynarsa .®., JlyopoBurn B.®., CuroB A.C. DneKkTpoanHaMHKa W
pacrpocTpaHeHrue paauoBOJH: yueOHoe mocobue / N.®. bynarsu, B.®. JlyOopoBuH,
A.C. CuroB. — M.: MI'TY MUPDA, 2014. — 192 c.

30. Bummnesckuit B.W., JlaxoB A.WU., Iloptuoit C.JI., IllaxnoBuu MU.B.
[[upoxononocHbie GecipoBOIHBIE ceTu Tiepeaaun nHdopmaiuu. — M.: Texnocdepa,
2006. — 288c.

31. Michael Steer. Microwave and RF Design, VVol.2: Transmission Lines. (Third
Edition). — USA.: University of North Carolina Press, 2019. — 284 p.

32. Michael Steer. Microwave and RF Design, Vol.3: Networks. (Third Edition).
— USA..: University of North Carolina Press, 2019. — 240 p.

33. Michael Steer. Microwave and RF Design, VVol.4: Amplifiers and Oscillators.
(Third Edition). — USA..: University of North Carolina Press, 2019. — 219 p.

34. Michael Steer. Microwave and RF Design, VVol.4: Modules. (Third Edition).
— USA.: University of North Carolina Press, 2019. — 254 p.

35. Richard G. Carter. Microwave and RF Vacuum Electronic Power Sources
(The Cambridge RF and Microwave Engineering Series). — USA.: Cambridge
University Press, 2018. — 838 p.

36. Warren L. Stutzman, Gary A. Thiele. Antenna Theory and Design, 3rd
Edition — USA.: Wiley, 2012. — 848 p.

8.2. Pecypchl MH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTu UHTEpHeT,
Heo0XoAMMBbIe IJI OCBOEHHS TN CHUILTUHbI

1. http://library.mirea.ru/

Hayuno-texnuueckas oubdnuoreka PTY MUPDA


http://library.mirea.ru/

2. https://e.lanbook.com/

OnekTpoHHO-0nbnoreunas cucremsl (ObC) M3narenscTBa «Jlanby
3. https://passport.rsl.ru/

Poccuiickas rocynapcTBeHHass Oubamnorexa

8.3. UHpopmanuoHHbIe TEXHOJOIMH, MCIOJIb3yEMbIE INPU OCYIIECTBICHUN
00pa30BaTEeNBHOrO MpoIlecca MO AUCHUIUIMHE, BKIIOYas IMEpeueHb MPOrpaMMHOTO
oOecrieueHus: 1 UHGHOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM:

— mnakeT o¢pucHbIX nporpamm Microsoft Office;

— TIAKeT 3JIeKTpouHaMuIeckoro MoaenupoBanus Altair FEKO;

— MHTErpHpoBaHHas maTdopMa pa3pabOTKH, aHaJIN3a U MOJCIUPOBAHUS

BY/CBY-ycrpoiicte AWR Design Environment;
— IporpaMMHasi cpefia JUlsl pa3pad0TKU BUPTYyaIbHbIX HH(POPMAIIMOHHO-
U3MEPUTENBHBIX crcTeM npudopos LabVIEW.

8.4. MarepuajJibHO-TeXHUYeCKass 0a3a, HEOOXOoauMasl ISl OCYIIECTBICHUS
00pa30BaTeILHOTO MPOoIecca MO TUCIUTIITUHE

— ydeOHas ayAUTOPUS;

— y4eOHO-HayuyHble JlabopaTopuud KadeApbl paguOBOJIHOBBIX IPOIECCOB H
TexHoJoruii MHCTUTYTa pajavodNeKTPOHUKU U uHMOpMaTuKu: «PaInoBOTHOBBIX
TeXHOJIOTHI», «PannoBoaHOBBIX mporieccoB U Moaysert CBU», YHIL « TESLAY.


https://e.lanbook.com/
https://passport.rsl.ru/

