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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

HepCHGKTI/IBHBIC TEXHOJIOTUN 6€CHpOBOI[HI>IX
JIOKaJIbHBIX CETEeH,

Panuonepenaromiue ycrpoiictsa POC,
MeTpoJIoTHs U 3JIEKTPOPATUON3MEPEHHS

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

3HaeT: CylleCcTBYOIINE U IEPCIIEKTUBHBIC
CTaHAAPThI U MPOTOKOJIbI HUHPOPMALIMOHHOTO
oOMeHa B o0nacTu HHTepHeTa BeteH, [ [puHiumns
OpraHru3aln ceren JAaTYUKOB U UCIIOJTHUTCJIBHBIX

YCTPOMCTB MHTEPHETA BEler YMeeT: BhINoaHsITh




HACTPOUMKY U MPOBEPKY pabOTOCTIOCOOHOCTH
anmnapaTHOro o0ecreueHrs MHTepHEeTa BelIei,
[IpoBOAUTE OIIEHKY KauecTBa paboThI ammapaTHo-
MPOrPaMMHOT0 KOMIUIEKCa MHTEpHETa Benler meet
MPaKTUYECKUI OIBIT: BIaJCHUS HaBBIKAMU MOHTaXka
U C/Iaud B HKCIUTyaTaluio 0a30BbIX CTAHIUI U
KOHEYHBIX YCTPOMCTB UHTEpPHETA BeuleH, Biianenus
COBPEMEHHBIM MMPOTPAMMHBIM 00€CIIEUEHUEM,
MCII0JIb3YEMbIM B HHTEPHETE BelIei

Pagnonepenaromue ycrporictea POC

3HaeT: METOAUKY U CPEICTBA U3MEPEHUH,
HCITOJIB3YEMBIC JIJIs1 KOHTPOJIA Ka4€CTBa pa6OTLI
000pyI0BaHUs, TPAKTOB M KaHAJIOB Nepe/Iayy,
porpaMMHoOe obecrieueHrne 000py10BaHMs,
TOKYMEHTAIH 110 CUCTEMaM KauyecTBa padoThI
ycTpoiictB POC. YMmeeT: aHanu3npoBarb COCTOSIHUE
U YCTaHaBIMBATh COOTBETCTBHE MapaMeTPOB pabOThHI
panuonepenaronmx ycrpocts POC neicTByrommum

OTpacieBbIM HOpMaTuBaM. MimeeTr npakTuyeckui
OIIBIT. ynpaBJ'IeHI/ISI, HaBbBIKAMH HOCTpO@HI/Iﬂ
MojeneH

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO0mast TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBIseT 4 3.€., 144 4., 82,5 4. KOHTaKTHOM

paboThl
Pacnipenenenue no cemectpam
N Bcero B Hacax
Bux yuconoit padotsr 4acoB Howmep cemectpa
8
OO0mmast TpyI0EMKOCTh JUCITUTLITNHBI 144 144
Ayoumophvie 3aHAmusL: 72 72
Jlexuuu (JI) 36 36
[IpakTueckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BUIIBI
aynuTopHbIX 3aHsaTui (I13) 24 24
Jlabopatopusie pabotsl (JIP) 12 12
Camocmosmenvuas paboma (CPC) 61,5 61,5
[ToaroroBka K MpakTUYECKUM 3aHATHUIM 24 24
[ToaroroBka K 3K3aMeHy 14 14
N3ydeHue qOMOJHUTENBHBIX PA3/I€JIOB TUCIUIIIUHBI 11,5 11.5
[ToaroroBka OT4YETOB 10 JIAOOPATOPHBIM padbOTaM 12 12
KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 10,5 10,5
Bun koHTpOs (3a4eT, aud.3a4et, IK3aMeH) - JK3aMEH

5. ConepxkaHue TUCHMILIMHBI

Ne
paznena

HanmenoBanue PasacioB JUCHUTIIIIMHBL

OObeM ayIUTOPHBIX 3aHATUH
10 BUJAM B yacax

Bcero JI| TI3 JIP

1 BBGHGHI/IG, TCPMUHOJIOTHA AUCHUIIIIMHBI, OCHOBHLIC ITOHATUS U

OITPCIACIICHUA

2 210 0




Jluann nepenadn CBY nuamazona. OcoOeHHOCTH KOHCTPYKITHIA
PJIEMEHTOB U y3JI0B TpakToB CBY

Muoronosmtocauku CBY. ['u6punnsie CBY coennnenus 10

OunpTphl U contacytomue ycrpoiictsa CBU. U3mepenue
xapakrepuctuk CBY ycrpolicTs

12

(OCHOBHBIE XAPaKTCPHUCTUKU aHTCHH 4

BubpaTtopHbie 1 11eIeBbIe aHTCHHBI 10

JIuHeliHbIe aHTEHHBI U PEIIETKH 10
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M3irygaromue pacKpbIBbl U PEIIETKH, OCHOBHBIE KJIACCHI
anepTypHbIX aHTeHH. VI3MepeHne XapakTepuCcTUK aHTEHH
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5.1. Jleknun

No Ne
NeKIuujpas3aena

HanmenoBanue Ui KpaTKOC COACPIKAHUC JICKIIUMOHHOTO 3aHATHA

Koi-
BO
4acoB

Ocobennoctu CBY u onTryeckoro quana3zoHoB pagnoBoiH. OcoOeHHOCTH
npu6opoB u yctpoiicts CBY nuanasona u ux kiaccudukanus.

JluHuu nepenayu B paanocucTeMax U ycrpoiicrBax. OCHOBHBIE TapaMeTphl JIMHUI
nepenayu. OCHOBHBIE TUITBI JUHUM Mepenadyn. MaremaTrueckasi Mosieb
pETYISPHOM JINHUY TIEpEAadH.

HopmupoBaHHBIE HAIPSKEHUS BOJIH, ITOJIHBIE HOPMUPOBAHHBIE HAIPSKEHUS U
TOKH B JIMHUSAX niepeaadn. OCHOBHBIE peKUMBI paOOThI JTMHUHN Tepeladyu U UX
BIIMAHUE HAa KO3 (UIMEHT MOJIE3HOT0 JeHCTBUS U MPOITYyCKAEMYH0 MOIIHOCTb.
Tpancdopmariyst COnpoTUBIIEHUH B THMHUAX niepeaaun. Kpyrosas auarpamma
MOJTHBIX COIPOTUBICHUN U MpoBoaUMOcTell (Homorpamma Bonbnepra-Cmuta).
'Y3KOIIOJIOCHOE COIIACOBAHME B JTMHMAX NIEPEIayu.

MmuoronontocHuku CBY. OcHoBHBIE onpeaenenus. OnucaHue HeoJHOPOJHOCTEN
JTUHUY TIepelauld MaTpUllaMu IPOBOJUMOCTEN U COMPOTUBICHUM (MMMUTAHCHbBIE
MaTpuilbl). Marpuiia mpoBoguMOCTEN ABYXITPOBOAHOM TUHUU. BOMHOBBIE
MaTpuIlbl paccessHust. COOTHOLIEHUS MEXK/1y MaTPpUILIAMH MHOTOIIOJIFOCHUKA.
B3anMHbIE U HEIMCCUIIATUBHBIE MHOTOIIOJIFOCHUKH. YCIIOBHE B3aUMHOCTH.

Martpuiisl pacCesHUs CUMMETPUYHBIX MHOTOIIOJIFOCHUKOB. MaTpHUIibl CHMMETpUHU.
Hampasnennslie otBeTBUTENN. Trnsl, ocHOBHBIE MapaMeTpbl HO. Ananuz HO.
CocraBHble MHOTONIOIIOCHBIE ycTpoiictBa CBYU. MeToa cHMMETpHUYHOTO U
AQHTHCHMMETPHUYHOTO BO30YX1eHHs. BomHOBOIHO-11IeIeBOM MOCT. [ mOpuiHOE
kosbL1o. Lneiidubiii Moct. Knnaccuyeckast 1 BOTHOBast MaTpULIbI IEPEIadH.
KackagHoe coequHeHne 4eThIPEXIIOICHUKOB. MaTpHiia paccestHusl KaCKaIHOTO
COEAMHEHHBIX MHOTOIIOIIOCHUKOB.

OunbsTpsl ¥ cornacytouue yerpoiicta CBY. IIporotuns! GUIbTpoB ¢ ONTH-

MaJIbHBIMU YaCTOTHBIMH XapaKTePUCTHUKaMH. 3aMEHbl YACTOTHOM MepEeMEHHON MU

pacuerax GuiabsTpoB. [IpumeHeHne oTpe3KkoB JIuHUM nepeaaun B puiisTpax CBY.
Pe3oHaTop Ha OTpakaroIIMX NPENsATCTBUAX B TMHUM nepeaaun. Ouistpsl CBY ¢
HEIOCPEACTBEHHBIMU CBSA3SIMU COCEIHUX PE30HATOPOB. DUIIBTPHI HA
TUIEKTPUYECKUX PEe30HATOpax

[[InpokonoiI0CcHOE coriacoBaHue Harpy3ok. [lepexoap! s MHUPOKOIOIOCHOTO
COTNIACOBAHMSI aKTUBHBIX Harpy3o0k. UeOblleBckast 1 MAaKCUMaIbHO TUIOCKAs
YaCTOTHAs XapaKTepUCTUKH. [1aBHbBIN SKCIOHEHIMANIbHBIN Mepexo. MeTo bl
n3MepeHus xapakTepucTuk ycrpoiicts CBY. M3mepurensHoe o6opynoBaHue
nuanaszona CBY. M3Mmepenue 211eMEHTOB MaTpUIlbl PacCESIHUSI MHOTOIIOIIOCHUKOB
CBUY. PednexromeTpbl, maHOpaMHBIE U3MEPUTEIH.

OcHOBHBIE XapaKTepUCTUKU aHTeHH. Ha3HaueHue u kiaccuuKkanus aHTeHH.
CTpyKTypHas cxema aHTeHHbL. PacueT noneit uznyyaronieit cuctemsl (MC) B




naTbHEH, TPOMEXKYTOYHON U OMKHEH 30HaX. BekTopHas KOMIUIEKCHAS
uarpamMma HarpaBlIeHHOCTH aHTeHH. KoadduimeHT HarpaBieHHOTO JeHCTBUS
(KHZ), mupuna myya 1 ypoBeHb 00koBBIX JieniecTkoB (Y BJI). 3aBucumocts KH/I
ot mupuHbl 1yda u YBJI. PaGouas momoca yacToT u mpeneabHas MOITHOCTh
QHTCHHBI.

[lepenaromniast aHTEHHA KaK YE€THIPEXIIOIIOCHUK. AHTEHHBI B PEXKUME
paauornpueMa. JKBUBAJICHTHAS CXeMa MPUEMHOUN aHTEHHBI. [[puHIMI B3aUMHOCTH.
9 5 [HHonsipu3anOHHBIE COOTHOLIEHUS MPH paguorpueMe. MOIHOCT B Harpy3Ke 2
MpUEeMHOI aHTeHHbI. DPdekTuBHas noBepxHOCTh. [IlymoBas Temneparypa
[IPUEMHOUN AHTEHHBI.

BubpatopHble U 11es1eBble aHTEHHBL. JieKTprueckuil BuOparop. Pacnpenenenue
TOKA M 3apsaa. JlnarpamMMa HanmpaBlI€HHOCTH, CONPOTUBIeHNUE n3nydeHus u KH/]
BuOparopa. /lnarpamMmMa HarpaBIeHHOCTH CUMMETPHUYHOTO TOHKOTO BUOpaTopa.
BxoiHO€E CONpOTUBIIEHHUE U CONIPOTUBIICHHUE U3ITyueHus: Bubpatopa. [leficTByromas
uinHa 1 KHJL BuGpatopa. Ilone u3inydyeHus cucteMbl OJMHAKOBBIX BUOPATOPOB.
Teopema nepeMHOXKeHUs. B3anMHOe BIMsIHME TMHEHHBIX BUOPATOPOB.

10 6

MeTton HaBonuMbIX O/]C. KoHcTpykiy BUOPATOPHBIX U IIEIEBBIX AHTEHH.
11 6 |CommacoBanue u cuMMmeTpupoBanrue. CUMMETPHYHBIN MarHUTHBINA BUOpATOp. 2
[[{eneBple aHTEHHBI B IUIOCKOM OECKOHEYHOM 3KpaHe.

JIvHeiHbIe aHTEHHBI U pelIeTKU. JIMHENHbIE N3ITyJdaronue cuctemsl. MaeanpHbii
NTMHEWHBIN n3mydaresnb. MHoxkutenb HanpaBieHHocTH 1 KH/ nneansHoro

12 7 TMHEWHOTO H3iTydaTens. BiusHue aMIunTy1HO- (a30BOro pacipeaeseHus Ha !
MapaMeTphl IUHEITHON aHTECHHBI.
Jluneitnast antenHas peuietka (JIAP). AHann3 MHOXUTENS HAPaBJIeHHOCTH

13 7 paBHoMepHOH JIAP. CiocoObl mogaBiaeHus MOOOYHBIX IIIaBHBIX MakcuMyMoB. KH/| 3

JIAP. Bxonnas MomHoCTh ¥ ko3 duueHT ycunenus JIAP. Autenns! Oeryuieit
BOJIHBI. BOJTHOBOJTHO-111€JIEBBIE AHTEHHBIE PEIIETKH.

M3myyaromue packpbiBbl U petieTKU. O MPUMEHEHUH TEOPEMBI SKBUBAJIEHTHOCTH
K pacueTy aHTEeHH ¢ I10ckuM packpbeiBoM. KH/I u s exkTrBHas MOBEpXHOCTD
[UIOCKO-TO CUH(A3HOTO pacKpbiBa. MHOXKUTEIb HANPaBIE€HHOCTH MJI0CKOTO
[PSIMOYTOJIBHOTO M KPYIJIOTO pacKphIBOB. MeTO/1 3KBUBaJIEHTHOTO JINHEHHOTO

14 8  |u3myuarens. CkaHUpOBaHUE JIyda B INIOCKOM packpsise. ITnockue ®AP. 2
Pa3menienue usnyvaresiei o packpbiBy M yCIOBUS OTCYTCTBUS TOOOYHBIX
[IaBHBIX MaKCUMYMOB. JlickpeTHOe da3upoBaHUe CKaHUPYIOLINX aHTEHHBIX
pemieTok. CBsA3b XapaKTEPUCTUKU HANIPABICHHOCTH OJHOTO M3JIy4aTeisi pEeIIeTKH C
[paccoIIacOBaHUEM BXOJIOB DJIEMEHTOB ITPU CKAHUPOBAHUU.

ATmepTypHbIe aHTeHHBI. PynopHble aHTeHHBI. JINH30BbIe aHTEHHBI. 3epKajbHbIC

15 8
napabonnyeckue anTeHHbl. OOIydareny 3epKabHBIX aHTCHH.

AnTeHHbIe pemeTki. CriocoObl CKAHUPOBAHUS U 33a4H, PEIIaeMble C TTOMOIIIBIO
aHTeHHBIX pernieTok. dasupoBannbie anTeHHbIE pemeTku (DAP). Ynpasnenue da-
3MpOBaHUEM CKAaHUPYIOIIUX aHTEHHBIX peueTok. ITnockue @AP. Pazmenienue

16 8  |M3nmyyarenei 1Mo pacKpbIBYy M YCIOBHUSI OTCYTCBHS TTOOOUYHBIX IJIABHBIX JICTIECTKOB. 2
Br10op 1m1ara pemeTky ¢ HarpaBiIeHHbIMU dJIeMEeHTaMU. MHOTOJTy4eBble AHTCHHbBIE
pemeTku. Jlnarpammoo6pasytromue cxembl. Matpuiibl batiepa u biacca.
AHTEHHBIE PEIIETKU C YACTOTHBIM CKAaHUPOBAHHUEM.

MeTonb!l usmepeHus xapakrepuctuk yctpoicts CBY u antenH. M3mepurensHoe
17 8 |obopynoBanue nuanazona CBY. M3Mepenune 21eMeHTOB MaTPHUIThI PACCESTHHS 1
MHoronomocHukoB CBY. PednexktomeTpsl, maHOpaMHbIE H3MEPUTEIH.

OcoOeHHOCTH HU3MCPCHUA I[H MMPOTAKCHHBIX aHTCHH, U3BMCPCHUS B OIIKHEH 30HE.

18 8 W3mepenne KHJI n koaddunmenta ycuneHus: aHTEHH.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

| Ne | Ne | HanmeHoBaHMe WK KPAaTKOE COAEPIKAHNE MPAKTUYECKOIO 3aHATHS, CEMUHApa | Kou- |




3aHATHA|pa3IeNa) BO
9acoB
1 ) PexrMBl TMHMI Iepeadn, y3KOOJIOCHOE COIIACOBAaHUE JIMHUM NEpeIadH ¢ >
MMOMOIIBIO YETBEPTHBOJIHOBOTO TpaHCc(hOopMaTopa U NapaieIbHOW IPOBOAUMOCTH
) 3 MuoronomocHuk CBY. MarpuuHoe onucaHie MHOTOIIOIFOCHUKOB, CBSA3b MEXKIY 4
MaTpULaMU
3 4 Ounsrpel CBY 1 IIMpOKONOI0CHBIE COTIACYIOIINE YCTPOCTBA. MakcuMaIbHO 4
[JIOCKHE M YeOBIIEBCKUE YACTOTHBIE XapaKTEPUCTUKH
4 6 CornacoBaHue U CUMMETPUPOBAaHUE BUOPATOPHBIX aHTEHH. CBsI3aHHbIE 4
BUOPATOPHI
5 7 JIuHeliHble aHTEHHBIE pelIeTKy. BiusHue aMnTy1Ho-(ha30BOro pacnpeieineHus 4
Ha MHOXHTEJb HalpaBJIeHHOCTH
6 3 OCHOBHBIE KJ1acChl anepTypHbIX aHTE€HH. [IpUHIUIBI IPOEKTUPOBAHUS TUIOCKUX 5
(a3upoBaHHBIX AHTEHHBIX PEIIETOK
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansuspascna HaunmeHoBaHMe WU KpaTKoe coziepkaHue 1adopaTopHON paboThI BO
4acoB
1 3 VccnenoBaHye YaCTOTHBIX XapaKTEPUCTUK THOPHUIHBIX COSTMHEHU U )
MHoronomocHukos CBY
5 4 VccrienoBaHue YaCTOTHBIX XapaKTEPUCTUK MTOJIOCHO-TIPOITYCKAIOLINX (PUIIBTPOB € ’
MaKCHUMaJIbHO-IUIOCKOM 1 4eObleBckoil xapakrepuctikoi. Crumnrrepst CBY
3 6  |Csi3aHHBIE BUOPATOPHI 2
4 7  |MccnenoBaHue NOIsSpU3ALMOHHBIX XapakTepucTuk anteHH CBY 2
5 8  |MccnenoBaHue XapaKTEepUCTHUK 3epKaIbHbBIX MapaboMuecKX aHTeHH 2
6 8 |MccnenoBaHue BOJTHOBOJHBIX HEOIHOPOAHOCTEM 2
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bemonnenne CPC
Crnucok nureparypsl (¢ yKazaHUEM Kon-
ITonsun CPC pasnenos, mas, cTpaHul) / cchuika Ha  [CemecTp| BO
pecypc JacoB
[ToaroToBka K MPaKTUYECKUM 3aHATHIM 2 8 24
[lonroroBka K 3K3aMeHy 8 14
3yueHne JOMOIHUTENBHBIX Pa3AeiioB 1 3 115
JTUCLUTIIIUHBI ’
[loaroToBKa OTYETOB M0 JJAOOPATOPHBIM 3 2 12
pabotam

6. @oH/1 OLIECHOYHBIX CPEICTB JJIf IPOBEACHUS TEKYIIero KOHTPOJIfAA yCIIeBaeMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KonTposnb kauecTBa 0CBOESHMSI 00pa30BaTEIbHON MPOrPAMMBbI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [lonoxennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OILIECHUBAHUS PE3YIbTATOB

y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabsusie meponpusitusa (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

15

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. ITacnopt oHIa OLIEHOYHBIX CPEACTB

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

TumnoBbie KOHTPOJIBbHBIC 3alaHUs 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

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 pecypest OI'Y OUIIC(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

1014/1 |KomnbroTepHast TEXHUKA, Ta0OpaTOpHBIE MaKeThl, 00pa3Ibl aHTEHH U

Ha6opaT0pHLIe 3aHATUA (3 6) yCTpOﬁCTB CBY

1012
Jlexuun (36) KomnbrorepHast TEXHHMKA, IIPOEKTOP
Kontpons
. |1014/1
CaMOCTOSTENIBHON (36) KoMmproTepHasi TEXHUKA
paboTHI

[Tpaxtnueckue 3ansatus [1014/1

KomnbrorepHas TEXHHKA
Y CEMHUHApPBI (36)




