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1. llesu u 3212494 AU CIUILIHHBI

dopMHpoBaHHE U Pa3BUTUE 3HAHUH Y TIOATOTaBIMBAEMbBIX CIIEIIMATUCTOB B 001acTH
npoekTupoBaHus yctpoicTB CBY 1 aHTEHH ¢ UCIIOIB30BaHHEM COBPEMEHHBIX METOJIOB
MaTEMaTUYECKOIO MOACIIMPOBAHMS, CPEICTB U3MEPEHUM U CUCTEM aBTOMAaTU3UPOBAHHOTO
npoeKkTHpoBaHus. OCHOBHBIE 33J]a4i: — U3yUYE€HHUE OCHOBHBIX (PU3NYECKUX TPUHIUIIOB
¢yHkumonupoBanus ycrporicts CBY (Bkitouasi MUKpOAJIeKTpoHHbIEe ycTpoiictBa CBY) u
AHTEHH PA3JIMYHBIX KJIACCOB U 00JaCTEN MPUMEHEHUS; — U3yUYE€HHUE OCHOBHBIX METOJIOB
aHanu3a M pacuera ycrpoilcts CBY 1 aHTEHH pa3anyHbIX YaCTOTHBIX JUAIIa30HOB; —
npUOOpETeHNE HABBIKOB AKCIIEPUMEHTAIBLHOTO HCCIIEIOBAaHUS U aHAIM3a TapaMeTpOB
AHTEHHBbIX cucTeM U TpakToB CBY; — n3ydyenune MeTo10B pacueTa napaMeTpoB aHTEHH 110
pesyabTaram 00paboTKU IKCIIEPUMEHTATILHBIX NCCIIEIOBaHUM ¢ TpuMeHeHueM DBM.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

JucnumimnHa «YcrpoiictBa cBepxBbicokoi yacToThl (CBY) u aHTeHHBI» BKIIIOYaET B ceOs
CJIeTyIOIIME OCHOBHBIE Pa3/Iesibl: PEXKUMBI PaObOTHI U cortacoBanue JuHuM nepenaun CBY
nuranas3ona, muoronomocHuku CBY, ocHoBHEIe 0a30BwIe aeMenTsl POC CBY nuama3ona,
XapaKTEPUCTUKHU aHTEHH, aHTEHHBI B PEKUME NIpUEMa-Niepeiauu, TMHEHHbIE aHTCHHBI U
AHTEHHBIC PEIICTKH, allepTypHbIE aHTCHHBI, (ha3UPOBAHHbBIE AHTECHHBIC PEIICTKH, METOBI

U3MEpEeHnil aHTeHH U ycrpoiictB CBY.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIUILTHHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS
OIT BO (xomnieTeHIun)

[Inanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

[TK-2 CriocoOHOCTBIO OCYIIECTBISATh MOHUTOPUHT
COCTOSTHUS ¥ IPOBEPKY KaueCcTBa padOTHI,
MIPOBEJICHUE U3MEPEHUI U TUATHOCTUKY OIIMOOK U
OTKa30B pajiio 00OPYIOBAHUS, CETEBBIX YCTPOUCTB
MIPOrpaMMHOTO o0ecredeHusT H()OKOMMYHHUKITAITAH

3HaEeT: OCHOBHBIE 3Tallbl MPOEKTUPOBAHUS
paaunosnekTpoHHbIX cpeacts CBY nuanasoHa,
METO/Ibl OLIEHKH MOTPEIIHOCTEN UCTIONb3yEMBbIX
YUCJIICHHBIX METOJIOB; OCHOBHBIE CTPYKTYpPHBIE
CXEMBbI aJITOPUTMOB, CPEACTBA U BO3MOKHOCTHU
IPOrpPaMMHOT0 00€CTIEUEHHS CUCTEM
AQBTOMATHU3UPOBAHHOTO IPOEKTUPOBAHUS
paanosniekTpoHHbIX cpeactB CBY nuamnasona;
METO/Ibl AaHAJIM3a U ONITUMM3ALUU [TapaMETPOB
MOJIEIIUPYEMBIX AIEKTPOJMHAMHYECKHUX IPOLECCOB,
CBY ycTpoiiCTB 1 aHTEHH

'YMeeT: OCyIIECTBIATh pacyeThl OCHOBHBIX
XapaKTEPUCTUK BOJIHOBOJHBIX TPAKTOB,
[PE30HATOPOB U aHTEHH; IPOBOJIUTH MOJEINPOBAHUE,
TEOPETHUUECKOE U IKCIIEPUMEHTAIIBHOE
MCCJIEJOBAHNE BHOBb Pa3padaThbIBa€MBbIX Y3JI0B U
YCTPOUCTB, UCIOIb3YsI COBPEMEHHBIE METO/IbI
aHaJIM3a U CUHTE3a; BBITIOJIHATH HACTPONKY U
MPOBEPATH MPABUIBHOCTD (DYHKIITMOHUPOBAHUS
MaKETOB U OTBITHBIX 00Pa3I0B PaIMOAICKTPOHHBIX
YCTPOUCTB C UCMOIb30BAHUEM COOTBETCTBYIOIICH
M3MEPUTETLHOM anmapaTypbl U CPEICTB
ABTOMATU3AIMH SKCTIEPUMEHTATBHBIX
WCCIIIOBAaHNH, 00€CTIeunBaTh U JIOKYMEHTAIIEHO
MOJITBEPAKAATh COOTBETCTBUE XapAKTEPUCTUK

MaKeTa U OMBITHOTO 00pasia TpeOOBaHUIM




TEXHUYECKOTO 3aJ[aHUsI; COOIONATh MPH
MPOEKTUPOBAHUHU TPEOOBAHMSI CTaHIAPTU3ALINN U
METPOJIOTHYECKOTO 00eCTIeUeHUS

HmMeeT mpakTHYeCKUI OMBIT: IPUMEHEHUSI METO0B
aHanu3a u pacuera ycrpoiictB CBY u antenn
Pa3IMYHBIX YaCTOTHBIX JHAMa30HOB;
PKCIIEPUMEHTAIBLHOIO UCCIIEIOBAHUS U aHAJIN3a
MapaMeTpOB aHTEHHBIX cucTeM U TpakToB CBY;
METOZIOB pacueTa napaMeTpoB aHTEHH I10
pesysbTaTaM 00pabOTKH KCTIEPUMEHTATBHBIX
MCCJIEJOBAaHNH ¢ MpuMeHeHnem OBM

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMNX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocIEAYIONIMX AUCIUTLINH,
BUJIOB paboT

MeTpoJiorust ¥ AIEKTPOPATUONIMEPEHUS,
[TepcrieKTHBHBIE TEXHOJIOTUH OECITPOBOIHBIX
JIOKaJIbHEBIX CETEH,

Pangnonepenaromue ycrporctsa POC

He npenycmoTpensl

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I AUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

MeTpoIiorus u 3JeKTPopaauou3MepeHHs

3HaeT: TpeOOBaHUS CTaHIAPTU3AIINH,
METPOJIOTHUECKOTO 00eCTICUeHUs MPH pa3paboTke 1
DKCIUTyaTally AIEKTPOHHBIX CPEJICTB; TEXHUYECCKUE
CpencTBa U3MEPEHUH, X METPOJIOTHUECKHE
XapaKTePUCTHUKH, IPaBUIIA TOBEPOK; IPUHIIUIIBI U
METOJIbI I3MEPEHUH; TPUHITUIIBI IOCTPOCHUS U
0COOEHHOCTH CPEJICTB U3MEPEHHI OCHOBHBIX
DIICKTPUYECKUX BEJTUYHMH; TIPUHIIAITHI TTOCTPOCHHS
UG POBBIX CPEIICTB UBMEPEHHIA U KOHTPOJISL.
CTpyKTYypy ¥ NPUHIIUIIBI paOOTHl H3MEPUTETBHBIX
YCTpOICTB. MeTOABI OTYUYSHUS
DKCIIEPUMEHTAJIBHBIX IAaHHBIX. YMEET: MoAOupaTh
CpeICTBa U3MEPEHUN IO YCIIOBUSAM MPEICTOSIINX
W3MEPUTEILHBIX 3a/1a4; BBITIOIHATH U3MEPECHHUS
Pa3IMYHBIX IIEKTPUICCKUX U PATUOTEXHIUUECKUX
BEITUYNH, ODOPMIISITH IPOTOKOJI SKCIIEPUMEHTA B
YCTaHOBJICHHOU (hopMe; BecTH 00paboTKy
PKCIIEPUMEHTAJIBHBIX JIAHHBIX C IIEJIbIO TIOBBIIICHUS
TOYHOCTH KOHEYHOTO pe3ynbrara Mimeer
MpaKTUYECKUI OnbIT: Bragenus MeronamMu paboTh
C U3MEPUTETHLHBIMU TPUOOpaAMU; IPUEMaMHU
OTIpeIeTICHUS TOTPEITHOCTEH B TUIIOBBIX CUTYaIIAAX
U3MEPEHUN

HepCHGKTI/IBHLIC TCXHOJIOTHUHU 6eCHp0BOI[HBIX
JIOKaJIbHBIX CeTel

3naet: [IpyHIMIIBI OpraHu3anny CeTei 1aTYNKOB U
VCITOJIHUTEIIbHBIX YCTPOMCTB MHTEPHETA BEILIEH,
Cy1ecTByromye U NEPCIEKTUBHBIE CTAHAPTHI U
IPOTOKOJIBI HH(OPMALIMOHHOTO 0OMEHA B 001aCcTH

WHTEpHETAa Bellerd Ymeet: [ [poBOaUTh OIIEHKY




KadecTBa paboThI anmapaTHO-IIPOTPAMMHOTO
KOMIIJIEKCa MHTEpHETA BelleH, BoIMmoaHATh
HACTPOUMKY U MPOBEPKY pabOTOCTIOCOOHOCTH
arnmapaTHoro o0ecrieueHrss UHTEpHETa Belen
Mmeer npakTudyeckuil onbIT: Biiagenus
COBPEMEHHBIM MPOTPAMMHBIM 00€CIIEUCHHUEM,
MCII0JIb3yEMbIM B UHTEPHETE BElIEH, BIIaICHUS
HaBbIKAMHM MOHTaXa U CJIa4M B HKCILTyaTalllIo
0a30BbIX CTAHLMI U KOHEUHBIX YCTPOMCTB
WHTEpHETA Bellel

Panunonepenaronue ycrpoiictsa POC

3HAeT: METOJIMKY U CPEJICTBA U3MEPEHUH,
WCTIOIB3yEeMBbIE JITISI KOHTPOJISI Ka4eCTBa paOOTHI
000pyIOBaHUs, TPAKTOB U KaHAJIOB TIEpeIavH,
nporpaMMHoOe obecrieueHrne 000py10BaHUs,
TOKyMEHTAITUS TT0 CUCTEMaM KadeCcTBa PabOThI
ycTpoiictB POC. YMmeeT: aHanu3upoBarb COCTOSIHUE
W yCTaHaBJIMBATh COOTBETCTBHE IMAPAMETPOB PAOOTHI
paauonepenaomux ycrpoiicts POC aeiicTByommm
OTpaciieBbIM HOpMaTuBaM. MiMeeT npakTuyeckui
OTBIT: YIPABJICHUS, HABBIKAMU OCTPOCHUS

MoOJIeIen

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mast TpyA0€eMKOCTh JUCIUILUIMHBI COCTaBIAET 4 3.¢., 144 4., 82,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
8

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 72 72

Jlexuuu (JI) 36 36

[IpakTuueckue 3aHITHS, CEMUHAPHI U (WIH) JPYTUE BUIBI 24 24
ayauTopHbIxX 3aHaTuil (I13)

JlabGopatopusbie pabotsl (JIP) 12 12
Camocmosmenvras paboma (CPC) 61,5 61,5

C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIHHBIX 0
TEXHOJIOTUI

[ToaroroBka K 3K3aMeHy 14 14

[ToaroroBka OT4YETOB IO JIAOOPATOPHBIM padboTaM 12 12

[ToaroroBka K MpakKTUYECKUM 3aHATHIM 24 24

N3ydenune JONOJTHUTENBHBIX PA3IEJIOB TUCIUIIITUHBI 11,5 11.5
KoHcynpranyy u npoMeKyTo4Hast aTTeCTaIus 10,5 10,5
Bu koHTpOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. ConepkaHue TUCHMIIIIMHBI

No
pasmenal

HanmenoBanmne pasaciioB AMCHUIIIIMHBI

OObeM ayTUTOPHBIX 3aHATUH
10 BHJIaM B 4acax




Bcero J| I3 | JIP
1 BBeznenue, TEpMUHOJIOTHUS IUCLUIUIMHBI, OCHOBHBIE MTOHATHUSA U ) 1 o 0
onpeeNeHus
) Jlunauu nepenaun CBY nuanazona. OcoO0€HHOCTH KOHCTPYKIIHMA 6 4l 2 0
RIIEMEHTOB U y3710B TpakToB CBY
3 Muoronomocauku CBY. I'm6punnasie CBY coennnenus 10 4 4 2
4 ®uneTpsl U comacyromue ycrpoiictea CBY. M3mepenne 12 6 4 )
xapakrepuctuk CBY ycTpolicTB
5 |OcHOBHBIE XapaKTEPUCTUKU aHTEHH 4 4 0 0
6  [BuOparopHble U 11eTIeBbIe AHTEHHBI 10 41 4 2
7  {JIuHeliHbIE aHTEHHBI U PEIIETKU 10 4 4 2
] M3inyvaronue pacKpbIBbl U PEIIETKH, OCHOBHBIE KJIACCHI 18 ] 6 4
arnepTypHBIX aHTEHH. VI3MepeHne XapakTepUCTUK aHTEHH
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHMe niM KpaTKoe coJiepKaHue JIEKIIMOHHOTO 3aHATUS BO
NeKLuu(pas3aena
4acoB
1 1 Ocob6ennoctr CBY u onTudeckoro auana3oHoB pajarnoBoH. OCOOEHHOCTH )
npubopoB u ycTporictB CBY nuama3oHa u ux Kiaccu(pUKaIus.
JIuHuu nepenadn B panocucTeMax M ycrponctBax. OCHOBHbIE TapaMeTpbl IMHUN
2 2 |mepemaun. OCHOBHBIE TUIIBI JUHUMN Nepenadn. MaTteMaTnueckas MoJeb 1
PErYISIpPHOMN JIMHUY TIepeayuu.
HopmupoBaHHbIE HAPSKEHUS BOJIH, MOJTHBIE HOPMUPOBAHHBIE HANPSKEHUS U
TOKH B JINHUSAX nepenadd. OCHOBHBIE peXUMbI paOOTHI IMHUHN Nepeaadu U ux
3 5  [pmAHHE Ha K03((PUIMEHT TOJNIEe3HOT0 JEHCTBUS U MPOITYyCKAEMYIO MOIIHOCTb. 3
Tpancdopmarus copoTUBICHUN B TMHUSX niepenaun. Kpyrosas nuarpamma
MOJIHBIX COMPOTUBIIEHUN U TTpoBoAUMOCTEN (HOMorpamma Bonbnepra-Cmura).
'Y3KOMOJIOCHOE COMIaCOBAHME B JIMHMSIX NEpeayul.
Muoronomtocarku CBY. OcHoBHBIE onpenenenus. Onucanue HeOAHOPOTHOCTEN
TUHUY [Iepelauld MaTpUIlaMU TIPOBOUMOCTEH U COMPOTUBICHUH (MMMUTAHCHBIE
4 3 |marpuusl). Marpuiia npoBoAUMOCTEN ABYXIIPOBOAHOM JTMHUU. BoaHOBBIE 2
MaTpuIlbl paccesHust. COOTHOILIEHUS MEK]ly MaTpULIaMH MHOTOIIOJIFOCHUKA.
B3aumHble 1 HEAUCCUNIATUBHBIE MHOTONIOIIOCHUKHU. YCIOBHE B3aUMHOCTH.
MaTpulibl pacCesHUSI CAMMETPUYHBIX MHOTOIIOJOCHUKOB. MaTpuIlbl CHMMETPHH.
Hanpasnennsie orBeTBUTENH. TUIbI, 0cHOBHBIE mapameTpbl HO. Ananuz HO.
CocraBHble MHOTONIOIIOCHBIE ycTpoiictBa CBYU. MeToa cuMMETpHUYHOTO U
5 3 |[aHTHCUMMETPUYHOTO BO30YXKaeHus. BonmHOBOAHO-1IENeBOM MOCT. [ MOpuaHOE 2
koib10. neidusiit MmocT. Kitaccudeckast M BOJTHOBas MaTpHULbI IEPEIAUH.
KackagHoe coequHeHne 4YeThIPEXOIOCHUKOB. MaTpHuiia paccestHisl KaCKaIHOTO
COEIMHEHHBIX MHOTOIIOJIIOCHUKOB.
OuneTpsl ¥ cornacytoue yerporictsa CBY. IIporoTuns! GUIBTPOB ¢ ONTH-
MaJIbHBIMU YaCTOTHBIMH XapaKTEPUCTUKAMU. 3aMEHbI YaCTOTHOW MTEPEMEHHOM IIPH
6 4  [pacuerax ¢unbTpoB. [IpuMenenne orpe3koB TMHUH nepenayn B punsrpax CBY. 3
Pe3onaTop Ha oTpakaronux NpensTCTBUAX B JIUHUM niepeaadn. @unstpel CBY ¢
HEIIOCPEACTBEHHBIMU CBSI3IMU COCEHUX PEe30HATOPOB. PUIBTPHI Ha
TUAJIEKTPUYECKUX pe30HaTOpax
[[InpokononocHOE coriacoBaHre Harpy3ok. [lepexoap! st MHUPOKOIOIOCHOTO
COTNIACOBAHMSI AKTUBHBIX Harpy30kK. UeObImeBckast 1 MAaKCUMAIbHO TUIOCKAS
7 4  |yacTOoTHas XapakTepHCTUKH. [[maBHBIN SKCOHEHIMAIBHBIN epexo. MeToibl 3
U3MEpeHus XapakTepucTHk ycTpoiicts CBY. M3mepurensHoe 0o6opyaoBaHue
nuanazoHa CBY. VM3MepeHne 21eMeHTOB MaTPUIbl pACCESTHUSI MHOTOIOJIOCHUKOB




CBY. PednexTomeTpsl, maHOpaMHbIE H3MEPUTEIIH.

OcHOBHBIE XapaKTepUCTUKH aHTeHH. Ha3HaueHne u kiaccuuKaius aHTeHH.
CtpyKkTypHas cxema aHTeHHBI. PacueT nomneit uznydarorieit cuctemsl (MC) B
ManbHEH, TPOMEXKYTOYHON U OMKHEN 30HaX. BekTopHas KOMIUIEKCHAS
nuarpaMma HanpableHHOCTH aHTeHH. KoaduimeHT HanmpaBieHHOTO JeHCTBUS
(KH), mupunHa myda 1 ypoBeHb 00k0BBIX JieriecTkoB (YBJI). 3aBucumocts KHJ|
ot mupuHsl 1yya 1 YBJI. Pabouas nonoca yacToT u npeaenbHas MOITHOCTb
AQHTEHHBI.

[lepenaromnas aHTEHHA KaK YETBIPEXIIOIIOCHUK. AHTEHHBI B PEKUME
paavonpueMa. JKBUBAJIEHTHAs cXeMa PUEMHON aHTeHHbI. [I[puHIUI B3aUMHOCTH.
[Tonsipr3aliMOHHBIE COOTHOILLIEHUS NIPU pasuonpueMe. MOIHOCTb B Harpy3Ke
PUEMHOM aHTeHHBI. DPQekTuBHasA noBepxHOCcTh. [llymoBas Temneparypa
[IPUEMHOMN AHTEHHBI.

10

BubGpatopHble U 11es1eBble aHTEHHBL. DieKTpuueckuil BuOparop. Pacnipenenenue
TOKa M 3apsaa. JluarpaMMa HanmpaBlI€HHOCTH, CONPOTUBIeHNUE n3nydeHus u KH/]
BuOparopa. /lnarpaMmMa HarpaBIeHHOCTH CUMMETPHUYHOTO TOHKOTO BUOpaTopa.
BxoHO€ CONPOTHBICHHE U CONPOTUBJICHNE H3IIydeHus BUOpaTopa. JlercTByromas
uinHa 1 KHJL BuGpatopa. Ilone u3inydeHus cucteMbl OJMHAKOBBIX BUOPATOPOB.
Teopema nepeMHOXKeHUs. B3anMHOe BIMsIHME JTMHEHHBIX BUOPATOPOB.

11

Meton HaBogumbIx I/1C. KoHcTpykunu BUOPaTOPHBIX U IIEJIEBBIX aHTEHH.
CornacoBanue U cuMMeTpupoBanre. CHUMMETPUYHBIM MarHUTHBIN BUOPATOP.
[[{eneBbIe aHTEHHBI B TUIOCKOM OSCKOHEYHOM JKpaHe.

12

JIvHeliHbIe aHTEHHBI U pelIeTKHU. JIMHENHbIE N3ITyJaronue cuctemsl. MneansHbii
NMMHENHBIN u3nydarens. MHOxuUTeNnb HanpasiaeHHocTH U1 KH/I naeansHOTO
TUHEWHOro n3nydarens. BiusHue aMmumuTyaHo- (a3zoBoro pacrpeneiacHus Ha
MapaMeTphl IUHEHHON aHTECHHBI.

13

Jluneiinast antenHas pemerka (JIAP). AHanu3 MHOXKUTENS HAPaBJIECHHOCTH
paBHoMepHOH JIAP. CiocoObl nogaBineHus OOOYHBIX INIaBHBIX MakcuMyMoB. KH/|
JIAP. Bxonnas MomHoCTh ¥ ko3 uiueHT ycunenus JIAP. Autenns! Oeryuieit
BOJIHBI. BOJTHOBOJTHO-1II€JIEBBIE AHTEHHBIE PEIIETKH.

14

M3my4aromue packpbiBbl U pemieTkU. O MPUMEHEHUH TEOPEMBI SKBUBAJIECHTHOCTH
K pacdyeTy aHTeHH C IIockuM packpeiBoM. KH/I u s exTrBHAs IOBEPXHOCTD
[UIOCKO-TO CUH(A3HOTr0 pacKkpbiBa. MHOXKUTEIb HANPaBIE€HHOCTH MJI0CKOTO
PSIMOYTOJIBHOTO M KPYIJIOTO pacKpbhIBOB. MeTO/1 3KBUBaJIEHTHOTO JINHEHHOTO
n3inydarensi. CkaHMpOBaHUE JTyda B TNIOCKOM packphiBe. [1mockue OAP.
Pa3mMerieHne u3irydaTesnieil Mo packpbiBy M yCIOBUS OTCYTCTBUS ITOOOUHBIX
[IaBHBIX MaKCUMYMOB. JliickpeTHOe da3upoBaHUE CKaHUPYIOLINX aHTEHHBIX
pemieTok. CBsA3b XapaKTEPUCTUKU HAIIPABICHHOCTH OJHOTO M3JIy4aTeisl pEIIeTKH C
[paccoITIaCOBaHUEM BXOJIOB DJIEMEHTOB ITPU CKAHUPOBAHUH.

15

AnepTypHble aHTeHHBI. PynopHble aHTeHHBI. JINH30BbIE aHTEHHBI. 3€pKAIbHBIE
napabonndyeckue anTeHHbl. O0Iydareny 3epKabHbIX aHTCHH.

16

AHTeHHbIe pemeTki. CriocoObl CKAHUPOBAHUS U 33Ja4M, PeIIaeMble C TTOMOIIIBIO
aHTeHHBIX pernieTok. dasupoBannbie anTeHHbIE pemeTkn (DAP). Ynpasnenue da-
3MpOBaHMEM CKAaHUPYIOIUX aHTEHHBIX pemeTok. [Tnockue @AP. Pazmenienue
M3Ty4aTesiell o pacKpbIBY U YCIIOBHS OTCYTCBHSI TOOOYHBIX ITTaBHBIX JIEMIECTKOB.
Bp10op 11ara pemeTky ¢ HarnpaBJIeHHBIMH 2JIEMEHTaMU. MHOTOTy4eBble aHTEHHbIE
pemetku. Jlnarpammoo0pasyrommue cxeMbl. Matpuuiel batiepa u briacca.
AHTEHHBIE PEIIETKH C YACTOTHBIM CKaHUPOBAHUEM.

17

MeTonb! usmepeHus xapakrepucTuk ycrponcts CBY u antenH. M3mepurensHoe
obopynoBanue quanazona CBY. M3mepenue a1eMeHTOB MaTPHUIIbI PACCESTHHS
MHoronomocHukoB CBY. PednexkTtomeTpsl, naHOpaMHbIE H3MEPUTEIH.

18

OcoOennoctu nu3mepenus JJH npoTskeHHBIX aHTEHH, U3MEpEeHUs B OJIMKHEH 30He.

W3mepenue KH/I u ko3 dunmenta ycunenns aHTeHH.




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Koz-
sansslpasenal HaunmenoBanue mim KpaTtkoe coAep:KaHue MPAKTUUECKOTO 3aHATHS, CEMUHApa BO
4acoB
1 ) PexrMBbl TMHMI Iepeadn, y3KOIOJIO0CHOE COIIACOBAaHUE JIMHUM NEpeadH ¢ )
[MOMOIIbIO YeTBEPTHBOIHOBOTO TpaHC(hOpMaTOpa U MapajiebHON MPOBOAUMOCTH
) 3 Muoronomntocauk CBY. MarpuuHoe onucaHie MHOTOOTIOCHUKOB, CBS3b MEXIY 4
MaTpUIlaMu
3 4 Ouinsrpel CBY 1 IMpOKONOI0CHBIE COTIACYIONINE YCTPOoiicTBA. MakcuMaIbHO 4
[JIOCKHUE U YEOBIIIEBCKUE YaCTOTHBIC XapaKTEPUCTUKH
4 6 CornacoBaHue ¥ CUMMETPUPOBAHHE BUOPATOPHBIX aHTeHH. CBsI3aHHbBIC 4
BUOPATOPBI
5 7 JluHeiHbIe aHTEHHBIEC PENIeTKH. BriusHue aMminTynHo-(a30Boro pacnpeaeacHus 4
Ha MHOXKHTEJIb HAIIPaBICHHOCTH
6 3 OCHOBHBIE KJIACCHI allepTYPHBIX aHTeHH. [[pUHIIUIIBI MPOEKTUPOBAHUS TIJIOCKHUX 6
(ha3upPOBAHHBIX AHTCHHBIX PEIICTOK
5.3. JIaboparopHbie padoThI
Ne Ne . Koz-
sansslpasena HaumeHoBaHMe WK KpaTKoe CoAepKaHUE 1ad0opaToOpHOil pabOThI BO
4acoB
1 3 HccnenoBanue 4acTOTHBIX XapaKTEPUCTUK THOPUIHBIX COCTMHEHUN U )
MHoOToIoaocHrnKoB CBY
) 4 VccnenoBaHue 4aCTOTHBIX XapaKTEPUCTHK MOJIOCHO-TPOIYCKAOIIUX (UIBTPOB C )
MaKCHUMaJIbHO-TIJIOCKOM U 4eObIeBCKOM Xxapakrepuctukoil. Cruurtepsr CBY
3 6  |Csi3aHHBIC BUOPATOPHI 2
4 7  |MccnenoBaHue NoaspU3alMOHHBIX XapakTepucTuk anteHH CBY 2
5 8  |MccrnenoBaHue XapaKTEpUCTUK 3epKaTbHBIX MapadOINIeCcKuX aHTEHH 2
6 8  [MccnenoBaHue BOJTHOBOAHBIX HEOAHOPOAHOCTEH 2
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Bemonnenne CPC
Crnucok nureparypsl (¢ yKazaHUEM Kon-
Ilogeug CPC pa3zienos, Mas, CTpaHuIl) / ccbuika Ha  |[CemecTp| BO
pecypc JacoB
[lonroroBka K 3K3aMeHy 8 14
[TonroToBKa OTYETOB M0 J1IAOOPATOPHBIM 3 3 12
pabotam
[ToaroTroBka K MPaKTUYECKUM 3aHATHIM 2 8 24
M3yueHune JOMOTHUTENIBHBIX Pa3ieioB 1 3 11,5
TTACLIMILUTMHBI

6. Texynmuii KOHTPOJIb YCNIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTANMS

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITENLHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabasie meponpusitus (KM)




KM

Ce-
MecCTp

Bun
KOHTPOJISI

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oajut

[Topsinok HauKcneHus: 6amIoB

YVuu-
THIBA-
eTCA B

[TA

Texyuui
KOHTPOJIb

[IpakTnueckas
pabora 1
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MakcuMaJIbHEIN 0aJlJT HAYKCIIASTCS 3a
CIaHHBIN O€3 3aMeUaHuil OTYET B
YCTAHOBJICHHBIC CPOKH, YKa3aHHBIE B
JTMYHOM KaOWHETE CTYICHTA,

3a OI0o3JaHue Ha 7 qHEH HauucisteTcs 12
0aioB; 14 nHeit - 9 6amnoB; nocie 15 gueit
OTUYEeT HE IPUHUMAETCS, Hauucsercs 0
OanmoB. Jlyig nomycka K 9K3aMeHy OT4eT 0e3
HAYKCJICHHBIX 0aJIJIOB 0043aTeNIbHO JOJDKEH
OBITH MTPEOCTABJICH HE M03/1Hee 7 AHEH J10
DK3aMeHa.

OK3aMCH|

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 2

15

MakcuMaJIbHEIN 0aJllT HAYKCIIASTCS 3a
CIaHHBIN O€3 3aMeUaHuil OTYET B
YCTAHOBJICHHBIE CPOKH, YKa3aHHbIE B
JTMYHOM KaOWHETE CTYICHTA;

3a OITO3JaHue Ha 7 JHEH HauMcasercs 12
0aiaoB; 14 nHeii - 9 6annos; nocie 15 guei
OTUYEeT HE IPUHUMAETCS, Hauucsercs 0
OanoB. Jlyig nomycka K 9K3aMeHy OT4eT 0e3
HAYKCIICHHBIX 0aJIJIOB 00S3aTENIbHO JOJDKEH
OBITH ITPEJOCTABJIECH HE M03/1Hee 7 AHEeH 110
DK3aMeHa.

OK3aMCH|

IIpome-
KYTOUHAs
aTTecTanus

[IpakTrueckas
pabora 3

15

MaxkcHUMaJIbHBIN 0alll HAYUCISETCs 3a
CIAHHBIN 0€3 3aMeYaHuil OTYET B
YCTaHOBJICHHBIE CPOKHU, YKa3aHHBIC B
JTUYHOM KaOWHETE CTY/JCHTA;

3a OITO3JaHKE Ha 7 JHEH HauMcaseTcs 12
0aioB; 14 nHeii - 9 6annos; nocie 15 guei
OTYET He MPUHUMAETCsI, Hauucsiercs ()
OamtoB. JIyis momycka K dK3aMeHy oT4eT 0e3
HAYKMCJICHHBIX 0aJIJIOB 0053aTENIBHO TOJKEH
OBITH NPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
DK3aMEHa.

OK3aMCH

Texymui
KOHTPOJIb

IIpakTrueckas
pabora 4

15

MakcUMaJIbHBIN 0aJliI HAYHUCIISETCS 3a
CIAHHBIN 0€3 3aMeYaHuil OTYET B
YCTAHOBJICHHBIE CPOKH, YKa3aHHBIE B
TUYHOM KaOWHETEe CTYJCHTA;

3a OITO3JaHKE Ha 7 JHEH HauMcaseTcs 12
0aioB; 14 nHeli - 9 6annos; nocie 15 queit
OTUYEeT HE IPUHUMAETCs, Hauucasercs 0
OatoB. JIyis momycka K dK3aMeHy OoT4eT 0e3
HAYKMCIIEHHBIX 0aJJIOB 00S3aTENbHO JOIDKEH
OBITH MIPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
DK3aMCHa.

OK3aMCH

IIpome-
JKyTOUHAast
aTTecTanus

Hrorosriit
SK3aMeH 10
MUCIHUILUINHE

40

MaxkcuMaabHOE KOJIMYeCTBO 0alsIoB,
KOTOPOC MOXCET IMOJITYYUTH CTYACHT,
BBITMOJIHUBIINN B YKa3aHHBIE CPOKH
MEPOIPUATHUSA TEKYILETO KOHTPOIIA, PaBHO
60. ITocne npoBEpKU OTYETOB MO
MPaKTUIECKUM paboTaM IpernogaBaTesieM

MOT'YT OBITh HAUKMCIICHBI JOIIOJTHUTCIIBHBIC

ODK3aMCH




(6onycHbIe) Oaisl, HO He Oonee 10 3a oqHY
paboty. JlonomHuTEIbHBIE O0ATIIIBI MOTYT
OBITH HAYUCIICHBI 32 JIPYTHE TOCTIKEHUS
CTYJIEHTA: y4acTHe B HAyYHO-TEXHUYECKUX
KOH(EPEHITUSX; IOATOTOBKA U MyOIUKAIIHS
CTaTbU B UHICKCUPYEMBIX U3JIaHUSX;
ydacTue B KOHKypcax u apyroe. CTyleHT,
KOTOpOMY HauucieHo Oosee 85 6aios,
MOXXET MMPETEHI0BATh HAa OLIEHKY "OTJIMYHO";
6omnee 70 6amoB - "xopomro"; 6oee 60
0aioB - "ynosieTBoputenbHO"; 60 1 MeHee
OatoB -"HeynoBieTBOpUTEILHO". B ciydae
Hecoracus ctyiaeHTa ¢ ouenko bPC,
Ha3HauyaeTcs dk3aMeH (ounblil wim J10T) mo
BCEM pasziesiaM U3ydyaeMOU TUCIUTUINHBL.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

Bun

IIPOMEKYTOYHOU IIpouenypa nposeneHus
arTecTanuu

Kputepun
OLCHHUBAaHUA

OK3aMCH

MaxkcuMaabHOE KOJIMYEeCTBO 0AJIOB, KOTOPOE MOXKET TOIYYUTh
CTYJICHT, BBITTOJIHUBIINI B YKa3aHHBIC CPOKU MEPOTIPUSTHS
TEKyIeTo KOHTpoJist, paBHO 60. [Tociie mpoBepkH OTYETOB 110
MPAKTHYECKUM paboTaM MperoiaBaTelieM MOTYT ObITh HAUYHCIICHBI
JOTIOJTHUTENbHBIC (OOHYCHBIE) Oasutbl, HO He Oonee 10 3a ogHyY
paboty. JlononHUTETHHBIE OAJITBI MOTYT OBITH HAYMCIICHBI 32

CryneHT, KOTopoMy Ha4UCJIEHO OoJiee 85 OanioB, MOKET
MPETEHA0BaTh Ha OIeHKY "oTinyHo"; 6onee 70 GamioB - "xopoiro";
6omnee 60 6amoB - "ymoBierBoputenbHO'"; 60 1 MeHee 6aIoB -
"HeylloBIEeTBOpUTENIbHO". B cilyuae Hecornacus cTy/ieHTa ¢
onenkoit BPC, naznauaercs sx3amed (ounbiit win JJOT) mo Bcem
paszzenaM U3y4yaeMou TUCIUTUINHEL.

JpyTHe TOCTHKEHHS CTYACHTA: yU4acTHe B HAyYHO-TEXHUYECKUX [B cooTBeTCTBHM
KOH()EPEHIUX; TOATOTOBKA U ITyOIUKAIUs CTaThH B cnm. 2.5, 2.6
MHJICKCHUPYEMBIX M3JJaHUSIX; y4acTHe B KOHKypcax u apyroe.  [[lonokenus

6.3. OleHOYHBIE MaTEePHAJIBI

KommereHmn

Pesynbrarsl 00yueHus

[1K-2

3HAET: OCHOBHBIE 3TAIbI IPOEKTUPOBAHUS PAIUOIEKTPOHHBIX cpeacTs CBY
TMana3oHa, METO/bl OLIEHKH MOTPEIIHOCTEN UCTIONIb3yEMbIX YHCIEHHBIX METO/IOB;
OCHOBHBIE CTPYKTYPHBIE CXEMBI aJITOPUTMOB, CPEICTBA U BO3MOXKHOCTHU
MPOrPaMMHOTO 00eCTIeYeH s CUCTEM aBTOMATU3HUPOBAHHOTO MPOEKTUPOBAHUS
paanosneKTpoHHbIX cpencTB CBY nuana3ona; MeTopl aHAIM3a U ONTUMU3ALUN
mapaMeTpOB MOJEIUPYEMBIX AIEKTPOAMHAMUYECKHX IpoleccoB, CBY ycTpoiicTs
W aHTEHH

[1K-2

'YMeeT: OCyLIECTBIATh PACUE€Thl OCHOBHBIX XapaKTEPUCTUK BOJHOBOJHBIX TPAKTOB,
PE30HATOPOB U AHTEHH; IPOBOJUTH MOAEINPOBAHUE, TEOPETUYECKOE U
HKCTIEPUMEHTAIBHOE UCCIIEJOBAaHNE BHOBD pa3padaThIBAEMbIX Y3JI0B U yCTPOUCTB,
WCIIOJIb3Yys COBPEMEHHBIE METO/IbI aHAJIN3a U CUHTE3a; BBIIOJIHATE HACTPOMKY U
MPOBEPSATH MPaBUILHOCTD ()YHKIIMOHUPOBAHHS MAKETOB M OTBITHBIX 00Pa3IIoB
PaZMOdIIEKTPOHHBIX YCTPOMCTB C UCIOJIBb30BAHUEM COOTBETCTBYIOLIECH
M3MEPUTENIBHOM annaparypel U CPEACTB aBTOMATU3ALUN IKCIEPUMEHTAIbHBIX




WCCIIeIOBAHUI, 00ECIIEUNBATh M JOKYMEHTAJIBHO MOATBEPKIATH COOTBETCTBUE
XapaKTePUCTHK MaKeTa U ONMBITHOTO o0pa3ia TpeOOBaHUAM TEXHUYECKOTO
3a/laHus; COOMIOAATH IPH MPOCKTHPOBAHUH TPEOOBAHUS CTAHIAPTH3AINH U
METPOJIOTHYECKOTO 00ecTieueHUs

lMeeT MpakTUYECKUI ONBIT: IPUMEHEHHS METO/IOB aHAJIN3a U pacdyeTa yCTPONCTB
CBY u aHTeHH pa3IMUYHBIX YaCTOTHBIX JUANa30HOB; YKCIIEPUMEHTAIBHOIO

[1K-2 VCCIIEI0BAHMS M aHAJIW3a IapaMEeTPOB aHTEHHBIX cUcTeM U TpakToB CBY; MetonoB| | [+ [+
pacyeTa mapaMeTpoB aHTEHH IO pe3yJibTaraM 00pabOTKH SKCIIEPUMEHTAIBHBIX
WCCIIEIOBaHM ¢ mTpuMeHeHueM DBM

(DOH,HBI OOCHOYHBIX CPCACTB 110 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAUS
a) ocHo6Has Iumepamypa:
1. Ca3onos, 1. M. Autennsl u ycrpoiictBa CBY Yueb. 1u1st By30B 110
cnen."Pagunorexuuka". - M.: Beiciias mkoma, 1988. - 432 ¢. u.

0) OononHumenvbHas 1umepamypa:
1. Hedenos, E. U. Texnuueckas snekTpoauHamMuka TekcT yued. mocodue
s By30B E. W Hedenos. - M.: Akagemus, 2008. - 409, [1] c. wn. 22 cm.

8) omeuecmeenHvle U 3apyOeHCHbIE HCYPHANbL NO OUCYUNTUHE, UMeIowuecs: 8 budiuomexe:
1. KomnploTepHBIE TEXHOJIOTUH, YIPABICHUE, PATHO3IEKTPOHUKA. -
Bectauk HOxHO-YpanbcKoro rocyaiapcTBEHHOIO YHUBEPCUTETA
2. Antennsnl. - U3narensctBo "Pannorexnnka"

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.

JJIeKTPOHHAS Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Buz peeypea s | bubnuorpaduueckoe onrcanue
JTUTEPATyPHI AIIEKTPOHHOU
dbopme
Comog, A.M. Ycrpoiictea CBY u manmorabapuTtHsie
DIEKTPOHHO- aHTEeHHBI. [ DneKTpoHHBIH pecypc]/ A.M. Comos, A.IO.
1 |OcHoBHas mireparypa onoIMoTeyHas Bunorpanos, P.B. KabetoB. — Dnekrpon. nan. — M. :
cucreMa ['opsiuas nuaus-Tenekom, 2012. — 440 c. — Pexxum
n3narenbcTBa Jlans [moctyna: http://e.lanbook.com/book/5201 — 3ar. ¢
DKpaHa.
DIEKTPOHHO- [Tocrak, A.C. AnTenns! u ycrpoiictea CBY.
OubIMoTeUHas [DmeKkTpoHHBIN pecypc| — DNEeKTpoH. AaH. — M. :
2 (OcnosHas Tepatypa cucreMa TYCYII’), 2012. 3 6}{pc. — Pe)KI/IMpI[OCTyHaI
n3narenscTBa Jlans |http://e.lanbook.com/book/10911 — 3armn. ¢ skpaHa.
3 |[lomonHuTebHAS DIEKTPOHHO- [lloctak, A.C. Autenns! u ycrpoiictea CBY. YacTs 1.




nuTeparypa OoubnmroTeyHas YerpoiictBa CBY. [DnexkTpoHHbIN pecypc] — DIeKTpoH.
cucTeMa nan. — M. : TYCVYP, 2012. — 124 ¢. — Pexum nocrtyna:
n3narensctBa Jlans |http://e.lanbook.com/book/5439 — 3arn. ¢ skpaHa.

Meronuyeckue JIEKTPOHHO- ['omwn, I'T. Yerpoiictea CBY n antennsl. Yacts 2.

4 mocoOust ass OoubnuoTeyHas AHTEHHBI. [ DJIEKTPOHHBIN pecypc| — DNEeKTPOH. JaH. —
CaMOCTOSTEIbHOU cucreMa M. : TYCVP, 2012. — 159 c. — Pexum nocryna:
paboTHI CTYyIEHTA n3narenscTBa Jlans http://e.lanbook.com/book/4952 — 3arn. ¢ axpana.

[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

2. -Maple 13(6eccpouno)

[lepedenb ucnonb3lyeMbix NpodhecCHOHANBbHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(Geccpouno)
2. -Undopmarmonnsie pecypceblt DUIIC(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue 1 CIUITUHbI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAs TEXHUKA,
Bun 3ansTuit No ayn. | mpemycTaHOBIEHHOE MPOrPaMMHOE 00€CIIEUCHHE, UCTIONb3yeMOe IS
pPa3IMYHBIX BUJIOB 3aHITUI
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Jlexuuu (36) KoMIiproTepHasi TEXHUKA, IPOEKTOP
KonTpons o141
CaMOCTOSITEIbHOU (36) KoMmiproTepHas TEXHUKA
paboThl

[TpaxTrueckue 3ansatus [1014/1

KommbrorepHast TEXHUKA
Y CEMUHApBI (30)

1014/1 |KommbroTepHas TEXHHUKA, JJaOOpPaTOpPHBIC MAKeThl, 00Opa3Iibl aHTEHH U

JTaGoparopHble 3aHATUSL (36) ycrpoitcts CBU




