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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




TCXHHUYCCKOI'O 3aJaHUs, COGJHOIIaTB npu
MPOEKTUPOBAHUHU TPEOOBAHMSI CTaHIAPTU3ALINN U
METPOJIOTHYECKOTO 00eCTIeUeHUS

HmMeeT mpakTHYeCKUI OMBIT: IPUMEHEHUSI METO0B
aHanu3a u pacuera ycrpoiictB CBY u antenn
Pa3IMYHBIX YaCTOTHBIX JHAMa30HOB;
OKCIICPUMCHTAJILHOTO UCCIICAOBAHUA 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

MeTposiorus 1 3eKTpopaauon3MepeH s,
[IporpammupoBanue Ha si3pike Python,
[IpueMHO-IEpEIAIOIIKE YCTPOUCTBA
Pasino3IEKTPOHHBIX CPEJICTB,
HepCHGKTI/IBHI)IC TEXHOJOI'Nu 6€CHp0BOI[HI>IX
JIOKaJIbHBIX ceTel

He npenycmorpensl

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

[lepcrieKTHBHBIE TEXHOJIOTUH OECITPOBOHBIX
JIOKaJIbLHBIX CETEN

3naet: [IpyHIMIBI OpraHu3anuu ceTel JaTYNKOB U
WCTIOJTHUTEIbHBIX YCTPOMCTB HHTEPHETA BEIIEH,
Cy1iecTBYIOIIUE U NEPCTIEKTUBHBIE CTaHAAPTHI U
MPOTOKOJIBI UH(POPMAITMOHHOTO OOMEHa B 001aCTH
WHTEpHETa Bele Ymeer: [IpoBoauTh OLEHKY
KauecTBa paboThl anmnapaTHO-IPOrPaMMHOTO
KOMILIEKCA UHTEPHETA Belllel, BoInonHsaTh
HACTPOUMKY M MPOBEPKY pabOTOCIIOCOOHOCTH
anmapaTHOro 0OeCIeUeHUsl MHTEpHETA BEIIeH
NmeeT npakTruueckuil onbIT: Boagenus
COBPEMEHHBIM MPOTPAMMHBIM 00ECIICUCHUEM,
WCITOJIb3YEMBIM B HHTEPHETE BELIEH, BIIAICHUS
HAaBbIKAMHM MOHTaKa U Ca4u B SKCILTyaTallUIo
0a30BbIX CTAHIIMI M KOHEYHBIX YCTPOHCTB
WHTEPHETA BEUICH

MeTposiorus 1 31eKTpopaarou3MepeHHs

3HaeT: TpeOOoBaHUs CTaHJAPTU3ALMH,
METPOJIOTMUECKOT0 00ecTeueH sl IpU pa3padoTKe U
HKCIUTyaTalluy SJIEKTPOHHBIX CPEACTB; TEXHUUECKHE
CpeACTBa M3MEPEHHIA, IX METPOJIOTHUECKUE
XapaKTepUCTUKH, TIPABUIIa IOBEPOK; IPUHIUIIBI U
METO/Ibl U3MEPEHUI; IPUHIUIIBI IOCTPOEHUS U
0COOEHHOCTHU CPEACTB U3MEPEHUI OCHOBHBIX
DJICKTPUYCCKUX BCJIWYHH, TPUHIHUIIBI TIOCTPOCHUA
HU(PPOBBIX CPEICTB U3MEPEHUN M KOHTPOJISL.
CTpyKTYypy M MPUHIIUIIBI pa0OTHl M3MEPUTETBHBIX

yCTPONCTB. METO/IbI MOJy4YEHUS




DKCIIEPUMEHTAIBHBIX TAHHBIX. YMEET: MOJ0UPaTh
CpEICTBAa U3MEPEHHI MO YCIOBHIM MPEACTOSIIINX
W3MEPUTENbHBIX 3a/1a4; BBITIOIHATh U3MEPEHUS
PA3JIMYHBIX AEKTPUUECKUX U PATUOTEXHUUECKUX
BEJIMYKH, O(DOPMIISTH IPOTOKOJ SKCIIEPUMEHTA B
yCTaHOBJICHHOU (popme; BeCTH 00paboTKy
HKCIIEPUMEHTAIBHBIX JAHHBIX C LEJbIO MOBBIIICHUS
TOYHOCTH KOHEYHOTO pe3yibTata Nmeer
MPAaKTHYECKUI ONbIT: BrnageHust MeTogaMu paboThI
C U3MEPUTEIHLHBIMHU PUOOPAMH; TIPUEMAMH
OnpeeeHUs] TOTPEIIHOCTEN B TUIOBBIX CUTYaLIUAX
W3MEPEHUIN

[IpueMHO-nIEpEIAOIIKE YCTPOMCTBA
[Pazin031EKTPOHHBIX CPENICTB

3HaAeT: METOJIMKY U CPEJICTBA U3MEPEHUMH,
WCTIOIB3yEeMBbIE NIl KOHTPOJISI Ka4eCTBa paOOTHI
000pyIOBaHUs, TPAKTOB U KaHAJIOB TIEpeIavH,
nporpaMMHoOe obecrieueHrne 000py10BaHUs,
TOKyMEHTAITUS TI0 CUCTEMaM Ka4eCcTBa PabOThI
ycTpoiictB POC. YMmeeT: aHanu3upoBarb COCTOSIHUE
W yCTaHaBJIMBATh COOTBETCTBHE IMAPAMETPOB PAOOTHI
paauonepenaomux ycrpoiicts POC aeiicTByommum
OTpaciieBbIM HOpMaTuBaM. MiMeeT npakTuyeckui
OTBIT: YIPABJICHUS, HABBIKAMU TOCTPOCHHUS
Mozienen

[IporpammupoBanue Ha si3pike Python

3HAeT: OCHOBHbIE KOHLENIUN CTPYKTYPHOTO
[IPOrpaMMUPOBAHUS, A TAKKE OCHOBHBIE
KOMIIOHEHTBI COBPEMEHHOM Cpebl
[IPOrPaMMUPOBAHUS YMEET: IPUMEHATH
METOJIOJIOTHIO CTPYKTYPHOTO IMIPOTPaMMHUPOBAHUS
IS peLIEHUs 3a1a4, UCII0Ib30BaTh COBPEMEHHYIO
Ccpeny IpOrpaMMUPOBAHMS I CO3JAHUS U OTIAAKN
rporpamm MMeer npakTH4YeCKUi OIBIT: PEILICHUS
MIPOCTBIX 3314 C UCIIOJIB30BAaHUEM ITapa UMbl
CTPYKTYPHOI'O IIPOrPaMMHUPOBAHUSA U COBPEMEHHOU

Cpenbl IPOrpPaAMMHUPOBAHMS

4. O0bém M BHABI YUeOHOH PadOTHI

OO6mas Tpya10eMKOCTh JUCHUIUIMHBI COCTaBISET 4 3.€., 144 4., 82,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
. Bcero B Jacax
Bun yue6HO# paboTh
4acoB Howmep cemectpa
8
O61mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 72 72
Jlexuuu (JI) 36 36
[IpakTdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI
. 24 24
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 12 12
Camocmosmenvras paboma (CPC) 61,5 61,5
C IPUMEHEHUEM JINCTAHIIMOHHBIX 00pa30BaTEIbLHBIX 0




TEXHOJIOTUH
W3yuyeHue NONOIMHUTENBHBIX Pa3ielioB AUCIUIUIMHBI 11,5 11.5
IToaroroBka 0T4eTOB 1O J1aOOPATOPHBIM paboTaM 12 12
[ToaroroBka Kk sK3aMeHy 14 14
[ToaroroBka K MpakKTUYECKUM 3aHATHUIM 24 24
KoHCynbTranyum 1 poMeKyTouHasl aTTeCTalus 10,5 10,5
Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Coneprkanue TUCUMILIIIMHBI

OObeM ayTUTOPHBIX 3aHATUH
Ne HanmenoBanue pa3znenoB AMCHUILUIMHBI 110 BM/IaM B 4acax
paznena
Bcero J| 11I3 | JIP
1 BBenenue, TEepMUHOIOTHSI TUCIUIUIMHBI, OCHOBHbBIE TIOHATHUS U ) > o 0
ONpEACICHUS
) JIuanu nepenaun CBY nuanazona. OcoO€HHOCTH KOHCTPYKITUI 6 4 ) 0
HIIEMEHTOB U y3710B TpakToB CBY
3 [Muoronomtocauku CBY. I'nbpuansie CBY coennnenus 10 41 4 2
4 @unbeTphl U contacyromue ycrpoiictsa CBU. U3mepenune 12 6 4 7
xapakrepuctTuk CBY ycrpoiicTs
5 |OcHOBHbIE XapaKTEPUCTUKU aHTEHH 4 41 0 0
6 |BuOparopHble U 11€J€BblE AaHTEHHBI 10 41 4 2
7 |/InHeliHbIE aHTEHHBI U PELIETKH 10 41 4 2
3 M3myyaronue packpbIBbl U PELIETKH, OCHOBHBIE KJIACCHI 18 2| 6 4
arnepTypHBIX aHTEHH. VI3MepeHne XapakTepuCTUK aHTEHH
5.1. Jlekuum
Ne Ne Kox-
HanmeHoBaHMe MM KpaTKoe COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
neKuujpasaena
4acoB
1 1 Oco6ennoctu CBY 1 onTuyeckoro auana3oHoB paguoBoiH. OcOOEHHOCTH )
mpuoopoB u ycrpoiictB CBY nuamna3ona u ux kiaaccuduxarusi.
JInany nepenaun B paguocucTeMax u ycrponctsax. OCHOBHBIE ITapaMeTphl JINHAN
2 2 |mepenaun. OCHOBHBIE TUIIBI IMHUH Nepenaun. Maremarndeckast MOAEIb 1
pETyIspHOM JINHUY MepeaadH.
HopMmupoBaHHbIE HAPSKEHUS BOJIH, MTOJIHBIE HOPMUPOBAaHHBIE HAIIPSKEHUS U
TOKH B JIMHUAX nepeaaud. OCHOBHBIE peXUMBbI paOOThI TMHUHN Mepelaud U uX
3 5 [pmsHHE Ha K03(pQUIMEHT MOJIE3HOTO IEHCTBUS U MPOITYCKAEMYI0 MOIIIHOCTb. 3
Tpancdopmaryst conpoTUBIEHUH B TMHUAX Nepeaaun. Kpyrosas auarpamma
MOJIHBIX COMPOTUBIICHUN U TpoBoauUMOcCTel (HoMorpamma Bonbsnepra-Cmura).
'Y3KOIOJIOCHOE COMIACOBAHME B JIMHMSX NIEpEayunl.
MuoronomtocHukn CBY. OcHoBHbIE onpenenenus. OnucaHue HeOAHOPOAHOCTEN
JTMHUM [Iepelaul MaTpULlaMy IPOBOAUMOCTEN U CONIPOTUBICHUN (MMMHUTAHCHbIE
4 3 |marpwuiiel). MaTpuiia mpoBOAUMOCTEH IByXIPOBOIHOM JIMHUK. BoTHOBBIE 2
MaTpulibl paccesiHus. COOTHOIIEHMSI MEXKAY MaTpULlaMy MHOTOIIOJIOCHUKA.
B3aumHbIE 1 HEIUCCUTIATUBHBIE MHOTOIOJKOCHUKHU. YCIOBHE B3aUMHOCTH.
Marpuiel paccesiHisI CAMMETPUYHBIX MHOTOIIOJIFOCHUKOB. MaTpHIbl CHMMETPHH.
Hanpasnennsie orBeTBUTENN. THbI, 0cHOBHBIE NapameTpbl HO. Ananusz HO.
5 3 |CoctaBHble MHOTONIOMIOCHBIE yeTpoiicTBa CBY. MeToj cHMMETpUYHOTO U 2
QHTHCUMMETPUYHOTO BO30Yyx1eHus. BonHoBoaHo-1eneBoi Moct. I'nubpuaHoe
kostb110. [1Ineiidubiit MmocT. Kinaccudeckast 1 BOJTHOBasi MAaTPHIIBI IEPEIavH.




KaCKaIIHOG COCAMHCHNEC YCTBIPCXIIOJIFOCHHUKOB. ManI/IL[a paccesAaHns KaCKaJHOI O
COCAUHECHHBIX MHOT'OITOJIFOCHUKOB.

OuibTpsl U cornacytomiue ycrpoiictsa CBY. IIporotumns! GuiibTpoB ¢ onTu-
MaJIbHBIMU YaCTOTHBIMH XapaKTEpUCTHUKaMH. 3aMEHBI YaCTOTHOM MEPEMEHHON ITPH
pacuetax punpTpoB. [IpuMenenue orpe3kos nuHUil nepeaaun B punsrpax CBY.
Pe3oHaTOp Ha OTpakarOIIMX NPENATCTBUAX B IMHUM nepenaun. Puiistpsl CBY ¢
HEITOCPEACTBEHHBIMU CBSI3SIMU COCETHUX Pe30HAaTOPOB. DMIBTPHI HA
UIEKTPUUECKUX PE30HATOpax

[ I1poKONOI0CHOE cOornacoBaHue HArpy3okK. Ilepexoasl s MUpPOKOIOI0CHOTO
COIIACOBAHMSI aKTUBHBIX Harpy3ok. UeOblleBckast 1 MaKCUMaIbHO IUIOCKas
4aCTOTHAs XapaKTEPUCTUKU. I1naBHBIN SKCIIOHEHIIMANIBHBIN IIepexod. MeTonbl
n3MepeHust xapakrepuctuk ycrpoiicte CBY. U3mepurensHoe o6opynoBanue
nuanaszona CBUY. M3Mepenue 271€MEHTOB MaTpUllbl PACCESIHUSI MHOTOIIOIFOCHUKOB
CBUY. PednexTomeTpsl, TAaHOPAMHbBIE U3MEPUTEIH.

OCHOBHBIE XapaKTePUCTUKU aHTeHH. HazHaueHue u knaccupuKanys aHTeHH.
CTpyKTypHas cxema aHTeHHBI. PacueT noneit nznmy4varonieit cuctemsl (MC) B
nagbHEN, TPOMEXYTOUHOU 1 ONMKHEN 30HaX. BekTopHas KoMILIeKCHas
uarpamMma HarpaBJIeHHOCTH aHTeHH. KoadduiimeHT HarpaBlIeHHOTO JeHCTBUS
(KH/), mupuna myya 1 ypoBeHb 00koBbIX JieniecTkoB (Y BJI). 3aBucumocts KH/I
ot mupuHbl 1yda u YBJI. PaGoyas momoca yacToT u nmpeneabHast MOIITHOCTh
AQHTEHHBI.

[lepenaromias aHTEHHA KaK YETBIPEXIIOIIOCHUK. AHTEHHBI B PEKUME
paauornpueMa. JKBUBAJICHTHAS CXeMa MPUEMHON aHTEHHBI. [[puHIIMI B3aUMHOCTH.
[Tonsipu3aliMOHHBIE COOTHOILIEHUS NIPU paguonpueMe. MOIHOCTh B Harpy3Ke
MpUEMHOMN aHTeHHBI. D dekTrBHAs MOBEepXHOCTh. LllymMmoBas Temmeparypa
[IPUEMHON AaHTCHHBI.

10

BubpatopHsle U 11esIeBble aHTEHHBL. JleKTpruueckuii BuOparop. Pacnpenenenue
TOKA M 3apsaa. JlnarpamMMa HanpaBlIeHHOCTH, COpOTUBIeHUE n3nydeHus u KH/|
BuOparopa. /lnarpamMmMa HarpaBIeHHOCTH CUMMETPHUYHOTO TOHKOTO BUOpaTopa.
BxonHoe conmpoTUBIIEHHE U CONIPOTUBIICHHUE U3ITyueHus: BuObpatopa. [lelicTByromas
muinHa 1 KH/L BuGpatopa. Ilone u3inydeHus cucteMbl OJMHAKOBBIX BUOPATOPOB.
Teopema nepemMHOXeHUs. B3anMHoe BiIMsIHME TMHEHHBIX BUOPATOPOB.

11

Meton HaBoguMbIxX JJIC. KoHCTpyKIIMK BUOPAaTOPHBIX U LIEJIEBBIX aHTEHH.
CornacoBanue U cuMMeTprpoBanue. CUMMETpUYHBIN MarHUTHBIN BHOpATOp.
[[{eneBble aHTEHHBI B TUIOCKOM OECKOHEYHOM 3KpaHe.

12

JIvHeiHbIEe aHTEHHBI U peIeTKU. JINHEHHbIE N3ITy4Yaronme cuctemsl. MaeanpHbii
NTMHEWHBIN n3ny4aresib. MHokuTennb HanpaBieHHocTy 1 KH/[ naeansHoro
MTUHEWHOTO n3ayuaTens. BiausHue aMmuTynHo- ¢a30BOro pacupeeseHus Ha
MapaMeTphl IUHEHHON aHTEHHBI.

13

Jluneiinas antennas pemietka (JIAP). AHann3 MHOKUTENST HAIIPABICHHOCTH
paBHOMepHOU JIAP. CriocoObl moaBneHus MOOOYHBIX IMaBHBIX MakcuMyMoB. KH/I
JIAP. Bxonnast MmomHOCTh U K03 dunineHt ycwienus JIAP. AHTeHHBI Oeryiei
BOJIHBI. BOJTHOBOTHO-ITIE/IEBBIEC AHTEHHBIEC PEIICTKH.

14

M3myyatoiue packpbiBbl U petieTKU. O MPUMEHEHUH TEOPEMBI SKBUBAJIEHTHOCTH
K pacueTy aHTEeHH ¢ II0ckuM packpbeiBoM. KH/I 1 addekTrBHas MOBEPXHOCTD
[UIOCKO-TO CHH(A3HOTO pacKpbiBa. MHOKUTEINb HANPaBIEHHOCTH MJI0CKOTO
MIPSIMOYTOJIBHOTO U KPYIJIOTO PaCKphIBOB. MeTO/1 SKBUBAJIEHTHOTO JINHEWHOTO
n3nydarens. CKaHHpOBaHUE JIyda B IIIOCKOM packpeiBe. [Inockue OAP.
Pa3merienue usnydaresiei o packpbiBy M YCIOBUS OTCYTCTBUS TOOOYHBIX
[71aBHBIX MAaKCUMYMOB. /luckpeTHoe (a3upoBaHHE CKAaHUPYIOLNX aHTEHHBIX
penieTok. CBA3b XapaKTEpUCTUKH HAMPABIECHHOCTH OJJHOTO U3JIy4aTelisl PEIIETKH C
[paccoIyiacOBaHUEM BXOJI0B 3JIEMEHTOB ITPU CKAHUPOBAHUU.
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AnepTypHble aHTeHHbI. PynopHble aHTeHHBI. JINH30BbIE aHTEHHBI. 3epKajbHbIe
napabonuyeckue aHTeHHbl. OOJIydareny 3epKajJbHbIX aHTEHH.




AnTeHHbIe pemeTkd. CriocoObl CKAHUPOBAHUS U 331a4H, PEIaeMble C TTOMOIIIBIO
aHTeHHBIX perieTok. dasupoBanHbie anTeHHbIE pemeTkn (DAP). Ynpasnenue da-
3MpOBaHMEM CKAaHHUPYIOIUX aHTEHHBIX peueTok. ITnockue @AP. Pazmenienue
16 8  |M3nmyyarenei 1Mo pacKpbIBy M YCIOBUSI OTCYTCBHS TTOOOYHBIX IJIABHBIX JICTIECTKOB. 2
Bb100p 11ara pemeTky ¢ HalnpaBIeHHBIMU dJIEMEHTaMU. MHOToyueBble aHTEHHBIE
pemeTku. Jlmarpammoo6pasytromue cxembl. Matpuiisl batiepa u bracca.
AHTEHHBIE PEIIETKH C YACTOTHBIM CKaHUPOBAHUEM.
MeTonbl usmepeHus xapakrepuctuk yctporicts CBY u antenH. M3mepurensHoe
17 8 |obopynoBanue nuamnazona CBY. M3Mepenune 21eMeHTOB MaTPHUIThI PACCESTHHS 1
MHoronomocHukoB CBY. PednexktomeTpsl, TaHOpaMHbIE H3MEPUTEIH.
18 3 Ocob6ennoctu uzmepenus JIH npoTspkeHHBIX aHTEHH, U3MEPEHUs B OMKHEH 30He. 1
W3mepenne KHJI 1 koo unmenta ycuneHus: aHTEHH.
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Koa-
HanmMeHnoBaHMe UM KpaTKO€E COAECPKAaHNE MTPAKTUYECKOT0 3aHATHS, CEMUHApa BO
3aHATHA|pa3Iena)
4acoB
1 ) PexxuMbl TMHUN NIEpeadn, Y3K0I0JIO0CHOE COMIACOBAHME JIMHUM ITepeiad ¢ )
[MOMOIIbIO YETBEPTHBOIHOBOTO TpaHC(hopMaTopa U MapajijiesIbHOM NPOBOAUMOCTH
> 3 Mmuoronomtocauk CBY. MarpuuHoe onucaHne MHOTOIIOJIOCHUKOB, CBSA3b MEXKIY 4
MaTpuLaMu
3 4 OunpTpsl CBY 1 IMPOKOIONIOCHBIE COMIACYIONUE YCTPOCcTBA. MakCUMaIbHO 4
[JIOCKHE U YEOBIIIEBCKUE YACTOTHBIE XapaKTEPUCTUKHI
4 6 CornacoBaHue U CHMMETPUPOBaHUE BUOPATOPHBIX aHTEHH. CBsSI3aHHbIC 4
BHOpATOPHI
5 7 JluHeliHble aHTEHHBIE pelIeTKH. BiusHue aMminTynHo-(pa3z0Boro pacrnpeneaeHus 4
HA MHOXXHUTEJIb HAllPAaBJIEHHOCTU
6 3 OCHOBHBIE KJ1acChl allepTyPHBIX aHTEHH. [[pUHIUIIBI IPOEKTUPOBAHNUS TUIOCKHUX 6
(ha3upOBaHHBIX AHTEHHBIX PEIIETOK
5.3. JlaboparopHbie padoThI
Ne Ne Koa-
HaumeHnoBaHue mim kpaTkoe cofepKaHue 1adopaTopHoOil paboThI BO
3aHATHA|pa3Iena)
4acoB
1 3 VccrienoBaHMe YaCTOTHBIX XapaKTePUCTUK THOPUIHBIX COSTMHEHUN U )
MHOronoirocHukoB CBY
) 4 VccnenoBaHye YaCTOTHBIX XapaKTEPUCTHK MOJIOCHO-TPOIYCKAIOIMNX (PUIBTPOB C 5
MaKCHMaJIbHO-IJIOCKOM 1 ueObleBckoi xapakrepuctukoi. Crmutrepsl CBY
3 6 |CBs3aHHBIC BUOpPATOPHI 2
4 7  |MccnenoBaHue MOMSAPU3AIMOHHBIX XapakTepucTuk anTeHH CBY 2
5 8  [MccrnenoBaHue XapaKTEpUCTUK 3epKaJIbHBIX NapadOINueCcKuX aHTEHH 2
6 8  |MccnenoBaHue BOJTHOBOIHBIX HEOIHOPOAHOCTEHM 2
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Brinonnenne CPC
Cnucoxk nureparypsl (¢ yKa3aHUEM Kon-
[Tonux CPC pasnenos, riaB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc 4acoB
M3ydyeHune JONOJHUTENIbHBIX Pa3/iesIoB 1 8 11,5




TMCIUITIMHBI

[ToaroToBKa OTYETOB M0 1TA0OPATOPHBIM 3 3 12
pabotam

[lonroroBka K 3K3aMeHy 8 14
[ToaroTroBka K MPaKTUYECKUM 3aHATHIM 2 8 24

6. Tekymunii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTposnb kauecTBa 0CBOSHUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIIECTBIISIETCS B
cootBeTcTBUH ¢ [lososkeHrEM 0 OaTbHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIIFHOCTH 00YyYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ne | Ce-
KM |mectp

Bun

KOHTPOJIA

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
oan

[Topsiox HaumcaeHus: 6AIIOB

Yuu-
THIBA-

eTCs B
[TA

Texymui
KOHTPOJIb

[IpakTnueckas
pabora 1
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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
OansoB. Jlyig nomycka K 9K3aMeHy OT4eT 0e3
HAYKCIICHHBIX 0aJJIOB 00S3aTENIbHO JOJDKEH
OBITH ITPEJOCTABJIECH HE M03/1Hee 7 AHEeH 110
DK3aMeHa.

OK3aMCH|

Texymui
KOHTPOJIb

IIpakTrueckas
pabora 2

15

MaxkcHUMaIbHBIN 0alll HAYUCIAETCS 3a
CIAHHBIN O€3 3aMeYaHuil OTYET B
YCTaHOBJICHHBIE CPOKHU, YKa3aHHBIC B
JTUYHOM KaOWHETEe CTYJCHTA;

3a OITO3JaHKEe Ha 7 JHEH HauMciaseTrcs 12
0aioB; 14 nHeii - 9 6annos; nocie 15 guei
OTYET He IPUHUMAETCsI, Hauucsercs ()
OamtoB. JIyis momycka K dK3aMeHy oT4eT 0e3
HAYKMCJICHHBIX 0aJIJIOB 0053aTENIBbHO TOJKEH
OBITH NPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
DK3aMEHa.

OK3aMCH

Texymui
KOHTPOJIb

IIpakTrueckas
pabora 3

15

MakcUMaJIbHBIN 0aJliI HAYHUCIISETCS 3a
CIAHHBIN 0€3 3aMeYaHuil OTYET B
YCTAHOBJICHHBIE CPOKH, YKa3aHHbIE B
TUYHOM KaOWHETEe CTYJCHTA;

3a OITO3JaHKE Ha 7 JHEH HaumciaseTcs 12
0aioB; 14 nHeil - 9 6annos; nocie 15 queit
OTUYEeT HE MPUHUMAETCs, Hauucsercs 0
OamtoB. [y momycka K dK3aMeHy OoT4eT 0e3
HAYKMCIIEHHBIX 0aJJIOB 0043aTENbHO JOJDKEH
OBITH IPEAOCTABJICH HE MO3/IHEE 7 JTHEH 110
DK3aMeHa.

OK3aMCH

Texymuit
KOHTPOJIb

[IpakTyeckas
pabora 4
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MaxkcHMalIbHBIN 0alliI HAaYUCIISIETCA 3a
CIAHHBIN 0€3 3aMeYaHUil OTYET B

YCTAHOBJICHHBIC CPOKH, YKA3AHHLIC B

ODK3aMCH




JTMYHOM KaOWHETE CTYICHTA,

3a oo3JaHue Ha 7 qHEH HauucisieTcd 12
OasnoB; 14 nueii - 9 6amnos; nocae 15 e
OTUYEeT HE IPUHUMAETCS, Hauucsercs 0
OaoB. JlJis normycka K 9K3aMeHy OT4eT 0e3
HAYUCJICHHBIX 0aJNIOB 00s3aTEIbHO TOIKCH
OBITH MTPEOCTABJIECH HE Mo3/1Hee 7 AHEH 110
PK3aMCHa.

MaxkcuMmanbHOE KOJIMYeCTBO 0aJlIOB,
KOTOPOE MOXET IOJIyYUTh CTYJIEHT,
BEITIOJIHUBIIAN B YKa3aHHBIE CPOKH
MEPONPUATHS TEKYILIET0 KOHTPOJIS, PABHO
60. I[Tocye npoBepKH OTYETOB MO
[IPaKTUYECKUM paboTaM MpenoaaBaTenemM
MOTYT ObITh HAUHUCJIEHBI JOMOJHUTENIbHbIE
(6onycHbIe) Oamsl, HO He Oonee 10 3a oqHy
paboty. JlonomHuTeIbHBIE OAMIIIBI MOTYT
OBbITH HAUUCIICHBI 32 IPYTHE J0CTHKEHUS
CTYJIEHTA: y4acTHe B HAyYHO-TEXHUYECKUX
KOH(EepEeHLUAX; MOJrOTOBKA U MyOIMKaLUs
CTaThU B MHICKCUPYEMBIX U3IaHUSAX;
ydacTue B KOHKypcax u apyroe. CTyleHT,
KOTOpOMY HauucJeHo Oosiee 85 6aios,
MOXXET MPETEH0BAaTh HAa OLIEHKY "OTJIMYHO";
6omnee 70 6amoB - "xopomro"; 6omnee 60
6asu1oB - "ynoBieTBoputenbHO"; 60 U MeHee
0amioB -"HeynoBieTBOpuTeIbHO". B ciydae
Hecomiacus CTyzieHTa ¢ oueHkoi bPC,
HazHavyaeTcs sk3ameH (ouHblid wim J10T) no
BCEM pa3ziesiaM U3y4yaeMOU TUCIUIUINHBL.

[Tpome- Hrtorossrit
5 8 | KyTouHas | »SK3aMeH IO - | 40
arTecTanys | JUCLUIUIMHE

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus
arTecTalun

Kpurepun
OLICHUBAHUs

MaxkcumanbHOE KOJIMYeCTBO 0aIOB, KOTOPOE MOXKET MOJTYYUTh
CTYJICHT, BBITTOJIHUBIINI B YKa3aHHBIE CPOKU MEPOTIPUSATHUS
TEKyIIero KOHTpoJs, paBHO 60. [Tocie mpoBepku OTYETOB 11O
MPAKTHYECKUM pabdoTaM MpernoiaBaTelieM MOTYT ObITh HAUYHCIICHBI
JOTIOTHUTENbHBIC (OOHYCHBIE) Oasutbl, HO He Oonee 10 3a ogHyY
paboty. JlononauTenbHBIC OBl MOTYT OBITH HAYMCIICHBI 32
JpyTHe JOCTHKEHHS CTy[ACHTAa: y4acThe B HAy4HO-TeXHHUUeCkuX |B cooTBeTcTBUM

JK3aMEH KOH(EPEHIUX; TOATOTOBKA U ITyOIMKAIUs CTaThbH B cnm. 2.5, 2.6
MHACKCUPYEMbIX U3JJaHUIX; yUacTue B KOHKypcax u apyroe.  ([lonoxenus
CryneHT, KOTOpOMy Ha4dHMCIIeHO Ooliee 85 6aioB, MOXKET
MPETEHA0BaTh Ha OIeHKY "oTinyHo"; 6onee 70 GamioB - "xopomo";
6onee 60 6amoB - "ymoBierBoputenbHO'"; 60 1 MeHee 6aIoB -
"HeyIoBIIETBOPUTENIbHO". B cilyuae Hecornacus CTyieHTa ¢
onenkoit BPC, Haznauaercs sx3amed (ounbiit win JJOT) o Bcem
paszzenaM U3y4yaeMou TUCIUIUINHBL.

6.3. OueHo4yHbIe MAaTEPUAJIBI

|KOMH€T€HHI/II/I| Pesynbrarsl 00yueHus Ne KM



3HACT: OCHOBHBIC 3TAIlbI IMPOCKTUPOBAHUS PAAUOIIICKTPOHHBIX CPCACTB CB4Y
JAraria3oHa, METOJbl OICHKU HOFpeHIHOCTefI HCIOJIB3YEMBIX YUCIICHHBIX METOOO0B;
OCHOBHBIC CTPYKTYPHBIC CXEMbI aJITOPUTMOB, CPECACTBA U BO3BMOXKHOCTU

[1K-2 [IPOrPaMMHOT0 00eCTIeYeH s CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS
paanosneKTpoHHbIX cpencTB CBY nuana3ona; MeTopl aHAIM3a U ONTUMU3ALUN
MapaMeTpOB MOJACIUPYEMBIX IIEKTPOJUHAMUYECKUX mporeccoB, CBY ycrporicTB
Y AHTCHH

YMeeT: OCYHICCTBIIATH PACUCThl OCHOBHBIX XapPaKTCPUCTHUK BOJIHOBOAHBIX TPAKTOB,
PE30HATOPOB U AaHTCHH; IPOBOAUTE MOACITIUPOBAHUEC, TCOPCTUICCKOC U
OKCIICPUMCHTAJIbHOC UCCIICAOBAHNEC BHOBb pa3pa6aTLIBaeMbIX Y3JIOB U yCTpOfICTB,
HCITI0JIb3Ysl COBPEMCHHBIC MCTO/Ibl aHAJIN3a U CUHTE34a, BBITIOJIHATH Hacrpofncy u
[MPOBCPATH IMPABUIIBHOCTD (I)YHKI_II/IOHI/IpOBaHI/IH MAKCTOB M OIIBITHBIX O6p3.3HOB

[1K-2 PaIOAIEKTPOHHBIX YCTPOUCTB C UCIOJIB30BAHUEM COOTBETCTBYIOIIECH HAHHH
M3MEPUTEIIBHOM alllaparypsl U CPEICTB aBTOMATU3ALMK YKCIIEPUMEHTAIIBHBIX
MCCIIEIOBaHMM, 00€CTIEUnBATh U JJOKYMEHTAIBHO MOATBEPIKIATH COOTBETCTBHE
XapaKTEePUCTUK MAaKeTa U OMBITHOTO 00pa3iia TpeOOBaHUAM TEXHUYECKOTO
3a/1aHusl; COONIONIATh TIPH MPOEKTUPOBAHUHU TPEOOBAHUS CTAHIAPTU3AINH U
METPOJIOTHYECKOTO 00eCTIeYeHUS

NMmeer HpaKTI/I‘{CCKI/Iﬁ OIIBIT: IIPUMCHCHUA MCTOAOB aHAJIN3ad U pacuycTa YCTpOﬁCTB
CBY u anTenH PA3INYHBIX YaCTOTHBIX JUAIIa30HOB; SKCIICPUMCHTAJIBHOTO

[1K-2 WCCIIEIOBAHMS U aHaJIM3a apaMeTPOB aHTEHHBIX CUCTeM U TpakToB CBY; HHHH
METOJIOB pacuera rmapaMeTpoB aHTEHH IO pe3yJibTaTaM 00pabOTKH
PKCTIIEPUMEHTAIBHBIX UCCIIEI0BaHUM ¢ TpuMeHeHneM OBM

(DOHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIbHOMY MCPOIIPUATHUIO
HaxoOATCA B ITPUITOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIHUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAUS
a) ocHo6Has aumepamypa:
1. Ca3onos, I. M. Autennsl u ycrpoiictBa CBY Yueb. 11st By30B 1o
cnen."Pagnorexuuka". - M.: Beiciias mikoma, 1988. - 432 c. u.

6) OononHumenbHas AIUmepamypa:
1. Hedenos, E. . Texanueckast snekrpoauHaMuka TekcT yued. mocooue
s By30B E. Y. Hedenos. - M.: Akagemus, 2008. - 409, [1] c. wn. 22 cwm.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
1.  KoMnbprOTEpHBIE TEXHOJIOTHH, YIPABIECHUE, PATUOICKTPOHHUKA. -
Becthuk KOxHO-Ypanbckoro rocyiapcTBEHHOIO YHUBEPCUTETA
2.  Awnrennsl. - M3narensctBo "Panmnorexunka”

2) MemoouuecKue YKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

l.

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKAasl JOKYMEeHTAIus

|N9| Bun | HanmenoBanue | bubnuorpaduyeckoe onvcanue




TUTEPaTyPHI pecypca B
AIEKTPOHHOM
bopme
ComoB, A.M. Yerpoiictea CBY u manoraGapuTHbie
DNEKTPOHHO- aHTEHHBI. [ DnekTpoHHBIH pecypc] / A.M. Comos, A.1O.

I |OcHoBHas muTepatypa onoIMoTEYHAS Bunorpanos, P.B. KabetoB. — DnextpoH. nan. — M. :
crcTeMa [opsiuas muaus-Tenexkom, 2012. — 440 c. — Pexum
n3narenbeTBa Jlans jgoctymna: http://e.lanbook.com/book/5201 — 3ar. ¢

DKpaHa.
JIEeKTPOHHO- [ocrak, A.C. AutenHns! u yctpoiictBa CBY.
OonbnuoTeyHas [DNEeKTpOHHBIN pecypc| — DNeKTpoH. AaH. — M. :

2 |OcHoBHas muTCpaTypa cucremMa TYCYII)D, 2012. 3 6}{pc. — PC)KI/IMpI[OCTyrIaI
uznarenscTBa Jlaus (http://e.lanbook.com/book/10911 — 3arn. ¢ skpaHa.
DJIEKTPOHHO- [[locTtak, A.C. AaTtennsl u yctpoiictea CBY. Yacts 1.

3 JlononHuTENbHAS OoubnuoTeyHas YerpoiictBa CBY. [DneKTpoHHBIN pecypc| — DIeKTpoH.

nuTeparypa cucrtema nan. — M. : TYCVYP, 2012. — 124 ¢. — Pexum nocrtymna:
u3narenscTBa Jlans http://e.lanbook.com/book/5439 — 3ar. ¢ skpaHa.
MeTonuueckre DIEKTPOHHO- [omun, [T Yerpoiictea CBY u antennst. Yacts 2.
4 MoCcoOus 1yst OubIMoTeYHAs AHTEHHBI. [ DIeKTPOHHBIN pecypc| — DIeKTPOH. JaH. —
CaMOCTOSITEIbHOU cucreMa M. : TYCVYP, 2012. — 159 c. — Pexum gocrymna:
[pabOTHI CTY/ICHTA n3narenbcTBa Jlans http://e.lanbook.com/book/4952 — 3arm. ¢ axpana.

IlepedeHpb UCTIONB3YEMOIO TPOrPAMMHOIO OOECIICUEHMS:

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

2. -Maple 13(6eccpouno)

[Tepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(6eccpouno)
2. -Undopmarmmonnsie pecypcbt GUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUIITHHbI

OcHoBHOE 000py0OBaHNE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anaruit Ne ayn. | mpenycraHOBIEHHOE IPOrpaMMHOE 00ecredeHne, UCIIoIb3yeMoe s
pa3IMYHbIX BUJOB 3aHITHH
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