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AHHOTALUA

JuctunnuHa « AHTEHHBI M YCTPOICTBA CBEPXBBICOKOM YAacTOTHI» BXOAMUT B 0a30BYIO YacTh
00pa3oBaTeNbHOM MPOTPaMMbl MOJATOTOBKH  OOyYalOIIUXCS IO chenuanbHocTH  «25.05.03
«Texnudeckass ~ JKCIUTyaTallMss  TPAHCHIOPTHOTO  paanooOOpyAOBaHWS»  HAMpPaBIECHHOCTH
«TexHudeckass OJKCIUTyaTaliisi PaJdOdJICKTPOHHOTO O0OpYyNOBaHHMS BO3AYIIHBIX CYAOB U
aspornoproBy. Jlucuurumza peanusyercs kadenapoit Ne21.

Jucnumniuza HateneHa Ha GopMUpOBaHHUE y BBIITYCKHUKA

npodeccruoHaTbHBIX KOMIETCHIIHIA:

[IK-2 «roTOBHOCTh K TIPOBEJCHHWIO WCIBITAHUA W ONPEACICHUI0 PabOTOCIIOCOOHOCTH
YCTaHOBIIEHHOTO, AKCIUTyaTHPYEMOT0 ¥ PEMOHTHPYEMOTO TPAHCHIOPTHOIO PAAHOAIEKTPOHHOTO
000py1I0BaHUS.

Copep:xanue TUCHUILUIMHBI «AHTeHHBI M ycTpoiicTBa CBU» oXxBaThIBaeT Kpyr BOIIPOCOB,
CBSA3aHHBIX C MapaMeTpaMM IHepefaromux u npuemMHsix anteHH CBY nuanaszona. B pucnumuivze
paccMaTpuBalOTCS TPUHLUI JCUCTBUS, TEOMETPUUYECKHUE U DIEKTPUYECKHE  XapaKTEPUCTUKH
PAa3JIMYHBIX THIIOB AHTCHH: BI/I6paTOpHI)IX, IICJICBBIX, PYIIOPHBIX, JIMH30BbLIX, 3CPKAJIbHBIX, a4 TaKKC
HanpaBlIEHHBIE CBOWMCTBA CHUCTeMbl u3nydareneil. IlpuBoasTcss cBemeHUsT 00 OCHOBHBIX
ycTporictBax (¢unepHoro tpakrta CBY nuamasona: [eauTeNsX MOIIMHOCTH, HalpPaBICHHBIX
OTBETBUTEIISX, BPAIIAIOIINXCS COUICHEHUSX, AaHTCHHBIX MEePEKII0YATeNIX U AP.

[IpenomaBanue AMCHUIUIMHBI IPEIyCMaTPUBAET cieayromue (opMbl OpraHu3aluu yueOHOTO
mpolecca: JeKIUd, JabopaTopHble padOThI, MPAKTUYECKHE 3aHATHSA, CaMOCTOsITeNlbHAas padoTa
CTYyJIEHTa, KOHCYJIBTAllUN, KYPCOBOE IIPOCKTUPOBAHUE

[IporpaMMoii AMCUUIUIMHBI TMPEAyCMOTPEHBI CIEAYIONIME BHUABI KOHTPOJIS: TEKYIIUi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO61mas TpyJ0eMKOCTh OCBOSHUS JUCIUILIMHBI COCTABISET 6 3a4eTHBIX equHuIl, 216 yacos.
SI3bIK 0OYYEHUS 110 TUCIUITIHHE «PYCCKUN.



1. IlepedyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO IMCHUIIAHE

1.1. Henau npenogaBaHus IMCUUILTUHBI
Ilenbto mpenogaBaHusg IUCHUIUIMHBI «AHTEHHBI W YCTPOMCTBA CBEPXBBICOKOM YaCTOTHI

(CBY)»  saBmsercs:  ¢opMupoBaHHE MPOPECCHOHAIBHOW  MOATOTOBKH CIEIUAIUCTOB TIO
Hanpasienuto 25.05.03 « TexHuueckas 3KCIUTyaTalusi TPAaHCHOPTHOTO Pagroo0OpyJOBaHUS) I10
HaNpaBJIeHHOCTH « TexHuyeckasl KCIUTyaTalusl paguodJIeKTPOHHOTO 000pyI0BaHMs BO3AYIIHBIX
CyJIOB U a’poOmnopTOB» B 00JIACTH COBPEMEHHBIX aHTeHH U ycrpoiictB CBY ; o3HakomiieHHE C
KPYroM IMpo0JieM, CTOSIIMX Tepesa pa3paboTYMKaMH aHTEHHO-(HUAEPHBIX CHUCTEM HAa3eMHBIX U
OOpPTOBBIX  PAJMOJIOKALMOHHBIX  CTaHIIMIA; [OJlyYeHUE  MPAKTUYECKUX  HABBIKOB IO
HKCIEPUMEHTAJIbHOMY HCCIIEJOBAaHUIO M HacTpoiike aHTeHH M ycTporcTtB CBY; mnomyuenue
HaBBIKOB 110 pacyeTy U aBTOMAaTU3UPOBAHHOMY pacdeTy aHTeHH U ycrpoiictB CBY m ymenue ux
MCIIOJIb30BAHUS IPU TEXHUUYECKOM OOCIYKMBaHUHM U HACTPOIKE PaJIuOTEXHUYECKUX YCTPOMCTB U
CHUCTEM , B HAy4YHO-UCCIEA0BATEIbCKOW M IPOU3BOACTBEHHON JESATEIbHOCTH B O0JIACTIX
JIOKAIIMOHHOT'0, HABUTALIMOHHOT'O U CBSI3HOI'O Ha3HAYEHUSI.

1.2. TlepedeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs MO AUCHUIINHE, COOTHECEHHBIX €
IUIAHMPYeMbIMH pe3yabTaTamu ocBoeHus: OIl

B pesynbraTe OCBOEHHS JUCHUIUIMHBI OOydYamoLIUiics JOKEH 007ajaTh CIEAYIOUMMU
KOMITETCHIIMSIMU:
[IK-2 «roTOBHOCTh K HPOBEACHUIO HUCIHBITAHUA U  ONpPEAENCHHI0O PabOTOCIOCOOHOCTH
YCTaHOBJICHHOIO, JKCIUIyaTUPYEMOT0 M PEMOHTHPYEMOrO TPAHCIOPTHOIO PagHOIEKTPOHHOIO
000pyIOBaHUS»:
3HATh

-pusnueckyro cCymHOCTh SBJICHHMH, TpoueccoB M 3(P(HEKToB, JEKaIIUX B OCHOBE
(GYHKIIMOHUPOBAHUU aHTEHH U ycTpoiicTB CBY;

- OCHOBHBIE 3aKOHBI TEOPUU HIEKTPOMATHUTHOTI'O ITOJIS;

- (u3nueckoe coepkKaHHE AIIEKTPUUYECKUX XAPAKTEPUCTUK IMEpelaloluX U MPUEMHBIX
aHTEHH, JUHUN nepenayun U yctpoiicts CBY;

- CTPYKTYPY JIEKTPOMarHUTHOTO NOJIS HAJl UACAIBHO MTPOBOIAILEH TOBEPXHOCTHIO;

- 0COOEHHOCTH PacpOCTPAHEHUS BOJIH PA3JIMYHBIX IUANIA30HOB,;

- XapaKTEPUCTUKH MEepearoIUX U IPUEMHBIX aHTEHH U ycTporicts CBY;

- COOTHOILLEHHUS MEXKly NT€OMETPUUYECKUMU U HIEKTPUUECKUMHU XapAKTEPUCTUKAMU aHTEHH;

- METOJIbl pacuera OCHOBHBIX XapaKTepUCTUK aHTeHH U ycrpoiictB CBY kak 00BeKkTOB
JKCILTyaTaluH,

- METO/IbI OLICHKH BJIMSIHUSI SKCIUTyaTallUOHHBIX ()aKTOPOB HA HA/IEKHOCTDb U 3JIEKTPUUYECKUE
XapaKTepUCTHKHU aHTEHH U ycrpolictBa CBY,

-IPUHIUIIBI ¥ METOBI COTJIACOBAHUS aHTEHH € (PUIEPHBIM TPAKTOM;

-METOJbl U CPEJCTBA U3MEPEHUS PALUOTEXHUYECKUX XAPAKTEPUCTUK aHTEHH U YCTPOUCTB
CBUY;

- METO/JIbI BBITIOJIHEHUS (POPM TEXHUUECKOTO 0OCITY>KUBaHMS, TIOUCKA U YCTPAHEHUSI OTKA30B
B 00BEKTE IKCIUTyaTallHH;

-IpaBUJia COCTABJICHUSA AHATUTHUYECKUX OO30pOB M HAYYHO-TEXHUYECKHX OTYETOB IIO
pe3yJbTaTaM BBIIIOJHEHHON paboThl, MOATOTOBKM IyOJIMKalUi pe3ysbTaTOB HCCIEAOBAaHUM U
pa3paboTOK B BUJE MPE3CHTAINH, CTaTel U JJOKJIAI0B.

yMEThb

—Y4YHTBIBaTb COBPEMEHHBIC TEHACHLIMH Pa3BUTHs DJIEKTPOHUKH, MU3MEPUTEIBHOU U
BBIYUCIUTEIPHOW TEXHUKH, WH(GOPMAIMOHHBIX TEXHOJOTHH B CBOEH MpoecCHOHAIBHON
JESATEIBHOCTH ;
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—OCYIIECTBIIATh COOpP M aHaJIM3 HCXOAHBIX HAaHHBIX JUId pacueTa U HPOEKTHUPOBAHUSA
JleTajeu, y3JI0B U YCTPOUCTB PAIMOTEXHUYECKUX CUCTEM

—peanu30BbIBaTh IMPOrpaMMbl SKCHEPUMEHTAJbHBIX MCCIEJOBAHUM, BKJIIOYas BHIOOD
TEXHUYECKHUX CPENICTB U 00pabOTKy pe3ysbTaToB ;

- cobupartb, 00padaThIBaTh, AaHATM3UPOBATH U CUCTEMATHU3UPOBATh HAYYHO-TEXHUYECKYIO
UH(POPMALIMIO IO TEMATUKE MCCIIeI0BaHUs, HCIIOJIb30BaTh JOCTH)KEHUS OTCUECTBEHHOM 1
3apyOeKHON HayKH, TEXHUKH U TEXHOJIOTHH;

- 00OCHOBAaHHO BHIOMPATh M BBIOJHATH PAacyeT M IMPOCKTUPOBAHME JETaJCH, y3JI0B H
ycrpoiictB CBU  pagMoTeXHMYECKMX CUCTEM B COOTBETCTBMM C TEXHHYECKMM 3aJaHHUEM C
UCTIOJIb30BaHUEM CPEJICTB aBTOMATU3AIIUH TPOSKTUPOBAHMS;

- PAcCUMTBHIBATh I'€OMETPHUUECKUE M AIIEKTPUUYECKHE IMapaMeTpbl OOPTOBBIX U Ha3eMHBIX
aHTEHH;

-[IPOBOJIUTh 3KCIIEPUMEHTAJIbHBIE HW3MEPEHUS XapaKTepUCTUK U3IY4YEHUS AaHTEHH W
napameTpos yctpoiicts CBY;

-BbIOpATh U PACCUNUTATh MECTO BKJIFOUEHUS COTJIACYIOIIUX 3JIEMEHTOB B (PUAEPHOM TPAKTE;

- OIICHUTh TEXHUYECKOE COCTOSHUE aHTEHHBI U (UAEPHOTrO TPaKTa MO JAHHBIM YCTPOICTB
perucTpanuy KOHTpOJIs;

- 30 (}eKTUBHO HCHOJB30BATH METOABI M CPEACTBA KOHTPOJS M JIMArHOCTUPOBAHHS
TEXHUYECKOI0 COCTOSIHMSI aHTeHH M ycTpoiicTB CBY s onpenenenus ux pabOTOCHOCOOHOCTH U
TOTOBHOCTH K AKCIUTyaTaIuH;

- 00pabaTbIBaTh SIKCIIEPUMEHTAIIBHBIC U PACUETHBIE JAHHBIE;

- aHaJIM3MPOBATh NPUYMHBI OTKAa30B W HEHCIPABHOCTEH, Opaka W omubOK B pabdoTe
MH)KEHEPHBIX CITyXkO.

BJIQJIETh HABBIKAMHU

- TpaBWIAMHU TOCTpoeHus u ureHuss cxemM CBY ¢uumepHoro Tpakra mepeiaronmx M
MIPUEMHBIX aHTEHH,;

- METOJIaMHU pacueTa M M3MEpPEHHUs] TEXHUUECKHUX XapaKTEpUCTHK M MAapaMeTpOB aHTEHH U
ycrpoiicts CBY;

- MeTOoJaMH BbIOOpa HM3MEPUTEIbHBIX MPUOOPOB U pabOThl C HUMHU IIPU OMNPEICIICHUU
XapaKTEPUCTUK aHTEHH U ycTpoiictB CBY;

- METOJIaMH OLEHKH ()YHKIIMOHAJIFHOTO COCTOSIHUS aHTEHHO-(HIEPHOTO TPaKTa MO JaHHBIM
CHUCTEM PETHCTPALUU U KOHTPOJIS;

- crmocobamMu oOecrieueHHs] DJIEKTPOMArHUTHOW COBMECTUMOCTH  PaJHOAIEKTPOHHBIX
CPEJICTB;

-CII0c00aMu OpraHU3aluN TEXHUUECKOTo OOCIY>KUBaHHUS M HACTPOMKH PaJUOTEXHUUYECKUX
YCTPOMCTB U CUCTEM.

UMETH OIBIT JeSATEIbHOCTH

- II0 pacyeTy NapaMeTpOB MPOBOJOYHBIX U allepTYPHBIX aHTEHH U 3JIEMEHTOB TPAKTa;

- 10 TIPOBEpPKE PabOTOCIIOCOOHOCTH aHTEHHO-(UAEPHBIX CUCTEM B IEPHOJ IKCILUTyaTaLlUY;

- TI0 NPOBEICHUIO SKCIIEPUMEHTAIBHBIX M3MEPEHHH ONTHYECKUX, (POTOMETPHUUECKUX U
INEKTPUYECKUX BEJIMYMH U UCCIIEIOBAHUS PAa3IUYHbIX OOBEKTOB MO 33/JaHHOM METOJIHKE.

2. Mecro nucuMinHbl B cTpykrype OI1
Jucnunnuza Ga3upyeTcsi Ha 3HAHUAX, paHee MPUOOPETEHHBIX OO0yYarolIMMHUCA NpPU H3YYEHHUU
CJIEAYIOUINX JAUCIUIIINH:
- «PagnorexHuueckue LenuM W CUTHaIBD) — B pa3lenax «/IMHHbBIE JUHUWY,
«KonebaTtenbHble KOHTYpBI», «DUIBTPBIY;
-« DIIEKTPOAMHAMUKA U PACIIPOCTPAHEHNE PAIHOBOIHY



3HaHI/Iﬂ, IMMOJIYYCHHBIC TIIpU HU3YUYCHUHW  MaTcpHalia I[aHHOf/'I JUCHUIINIIMHBI, HMCIOT Kak
CaMOCTOATCIILHOC 3HAYCHUC, TaK U UCTIOJIB3YIOTCA ITPU U3YUCHUHN APYTUX OUCHHUILINH:

-« Pa,I[I/IOJ'IOKaHI/IOHHBIC CHCTEMBI U KOMITJIICKCHI»,

- CHYTHI/IKOBBIG CHUCTCMBI HaBUI'alllH, CBA3U U HaGJIIO,Z[GHI/ISI)),

-« Pa,I[I/IOHaBI/IFaHI/IOHHI)Ie CHUCTEMBI 1 KOMIIJIICKCHI».

3. O0beMm aucnumiaunel B 3E/akagem. yac
Jannbie 06 o0mieM oObeMe JUCIUIUIMHBI, TPYJAOEMKOCTH OTIIEIbHBIX BHUIOB y4eOHOH pabOTHI MO

TUCLUILTUHE (U paclpeaesieHUue 3TO TPYI0EMKOCTH MO0 CeMeCTpaM) IpeICTaBIeHbl B Tabuie 1

Ta6muma 1 — O0beM U TPYI0EMKOCTh JUCITUTITUHBI

Bun yueOHO# paboThHI Bcero TpyroeMKOCTb IO CEMECTPAM
No6 Ne7

1 2 3 4
OO0mas TpyA0eMKOCTh 6/ 216 4/ 144 2/ 72
nucouniauHbl, 3E/(4ac)
AyoumopHsie 3anamusi, BCETo 4ac., 102 85 17
B mom uucne
nexuuu (JT), (vac) 34 34
[IpakTHueckne/ceMHHAPCKUE 3aHITHS 17 17
(I13), (gac)
nabopatopubie padboTsl (JIP), (yac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), 17 17
(qac)
Dk3ameH, (dac) 27 27
Camocmosamenvhas paboma, BCETo 87 32 55
Bui npoMesKyTOYHOT0 KOHTPOJISI: OK3., OK3.
3aueT, qudd. 3a4eT, sk3ameH (3aueT,
Hudd. 3a4, Ik3.)

4. Coaep:xaHue TUCHUIINHBI

4.1. PacnpenesieHue TPy10eMKOCTH IMCHUILTHHBI

Mo pa3jejiaM ¥ BHAaM 3aHATHH

Paznenst 1 TeMBl AUCUUILINHBL U UX TPYAOEMKOCTh MPUBEEHBI B TAOIUIE 2.

Tabmmia 2. — Pa3gensl, TeMbl TUCIUTIIUHBI U UX TPYJO0EMKOCTh
Pasznensl, TeMbl IUCIUTIINHBI Jleknuu 113 (C3) JIP KI1 CPC
(gac) (gac) (qac) (gac) (gac)
Cemectp 6
. Pazgen 1. [IpunHImmb 3 6 3

¢dbynakimonupoBanwus yctpoiicte CBU u
AHTEHH

Tema 1.1.HazHaueHue u posb aHTEHHO-
(buaepHBIX YCTPOWCTB B
PaIUOTEXHUYECKUX CHUCTEMAX;




Tema 1.2 . Knaccudukamms TuHAMA
nepenayy;

Tema 1.3.0OCHOBHBIE 2JICKTPUUECKHE
XapaKTePUCTHKU JIMHUH TIepeadn;

Tema 1.4.Pe;kuMBI BOJIH B JIMHUSX
nepenaym;

Tema 1.5.00111e MeToIBI COrJIaCOBaHUS C
Harpy3komn

Paznen 2. . CummeTpu4HbIN BUOpaTOp B
CBOOOTHOM IPOCTPAHCTBE

Tema 2.1. Pacnipenienenue Toka u

3apsijia Ha TOHKOM BHOpartope

Tewma 2.2. [Tone u3mydeHus
CUMMETPUYHOT0 BUOpaTopa B 1aibHEl
30HE

Tema 2.3.XapakTepUCTUKU U3ITy4YEHUS
CUMMETPUYIHOTO BHOpaTopa

Tema 2.4. CumMmeTpupyromme ycTpoicTaa

Pasznen 3. HanpaBiieHHbIE CBOMCTBA
CUCTEMBbI U3TyyaTenei

Tema 3.1. [lone n3myueHus: CUCTEMBbI
u3nnyyaresei. Teopema nepeMHOKEHUS.
Tema 3.2. [IpuHmn kauyaHus jyda B
HENOABIKHON JTUHEHHOM CUCTEME
Tewma 3.3. HanpaBneHnHbie CBOMCTBA
AHTEHHOM PEIIeTKH C OCEBBIM
u3aydeHreM (aHTCHHA «BOJTHOBOU
KaHay)

Tema 3.4. KommiaekcHbIE BXOIHEIC

COIIPOTHUBIIEHUS] CUCTEMBI BUOPATOPOB

Pasnen 4. [lleneBbie u3mydaTenu

Tema 4.1. IIpyHIMI IBOWCTBEHHOCTH U
€ro MPUMEHUMOCTb B TEOPUH IIETEBBIX
AQHTEHH.

Tema 4.2. Illenn B BOTHOBOJE

Paszen 5. OCHOBBI TEOPUU ANEPTYPHBIX
AHTEHH

Tema 5.1. . Tlone uzmydeHus! MIOCKOH
arnepTypsl MPOU3BOIBHON (POPMEI.

Tema 5.2. BausiHue aMIIuTy JHOTO U
(a3zoBOro pacnpeeneHust Ha JuarpaMmmy

HaIpPaBJIEHHOCTH.

Paznen 6.BonHOBOIHBIE U3ITydaTenn
U pyTOpHBIE AHTEHHBI

Tema 6.1. U3nydeHune u3 oTKpbITOrO
KOHIIa IPSIMOYTOJBHOTO U KPYTJIOTO
BOJIHOBO/IA.

Tema 6.2. OCHOBHBIE THUIIbI
JIEKTPOMAarHUTHBIX PyTIOPOB




Paznen 7. JIMH30BEBIE aHTCHHEI

Tema 7.1. Yckopsromuye MeTalIn4ecKie

JIMH3BI

Tema 7.2. JIUdNEKTpHUUECKUE TUH3OBbIC

AHTCHHBI

Paznen 8. 3epKajabHbIC AHTCHHBI 4 4 4 4

Tema 8.1. Omnpenenenue
packpsiBe U T0Js
napaboJIONHOTO 3epKaa.
Tema 8.2. Koadpowumment
(KY) u ontumanbHblid yroia
napaboJonja.

Tema 8.3. /IByX3epKajbHble aHTCHHbI

nojas B
W3JTYy4YCHHUS

YCUIICHUS
packpbIBa

Pazzen 9. .DmeMeHThI GpUICPHOTO 4 3 6 4

TpakTa

Tema 9.1.T-06pa3Hble geauTeNH

MOILHOCTH (TPONHUKH).

Tema 9.2. BoIHOBOIHBIE MOCTEL.
Tema 9.3. AHTEHHBII NepeKIoYaTenb

Ha IICJIICBBIX MOCTax

Hroro B cemectpe:

34 17 34 32

Cemectp 7

BelInosiHeHHEe KypCcoOBOro MPOEKTa 17 55

Hroro B cemectpe:

17 55

Wroro:

34 17 34 17 87

4.2.  CopnepixaHue pa3iejioB U TeM JIEKIHOHHBIX 3aHATHIA
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI NPUBEACHO B TaOIuIE 3.

Ta6mmma 3 - Conepxanue

pas3acioB U TEM JICKITMOHHBIX 3aHATHH

Howmep pa3znena HasBanue u copeprkanue pa3ienoB U TEM JIEKIIMOHHBIX 3aHATUN

Paszpnen 1. [Mpununs! pyHkunonupoBanus ycrpoiicts CBY u anteHH
Tema 1.1.Ha3Hauenne u ponb aHTEHHO-(PHUIAEPHBIX YCTPOWCTB B
PaAMOTEXHUYECKUX CHUCTEMAX;
Tewma 1.2.Knaccudukanus TuHAN TIepeaadn;
Tema 1.3.OcHOBHBIE JIEKTPHUECKUE XapAKTEPUCTUKH JIMHUHA TIEpeayu;
Tema 1.4.Pexxumbl BOJIH B TUHUSX NIEpeIadH;
Tema 1.5.0061mue MeTO/1bl COTIACOBAHUS C HATPY3KOM

Paznen 2. CummeTpuyHbIi BUOpATOp B CBOOOIHOM IPOCTPAHCTBE
Tema 2.1. PacnipenienieHre Toka u 3apsijia Ha TOHKOM BHOpaTope
Tema 2.2. [Tone u3nydeHusi CHMMETPHYHOTO BUOpaTOpa B IajbHEH 30He
Tema 2.3.XapaKkTepuCTUKN U3ITYICHUSI CHMMETPUIHOTO BHOpaTopa
Tema 2.4. CuMMeTpHpyIOIIHE YCTPOUCTBA

Paznen 3. HanpaBneHnHble CBOMCTBA CUCTEMBI U3JTy4YaTeNen
Tema 3.1. [lone n3myudeHus: CUCTEMBI U3TydaTeNIeH.
Teopema nepeMHOKEHUSI.
Tema 3.2. [IpuHimn KayaHus j1yda B HETIOABM)KHOM JIMHENHON CUCTEME
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Tema 3.3. HampaBieHHblE CBOWCTBA AHTEHHOW PEIIETKA C OCEBBIM
U3Iy4YeHUEM (aHTCHHA «BOJTHOBOU KaHAID»)
Tema 2.4. KoOMIUIEKCHbIE BXOJHBIE CONPOTUBJICHUS  CUCTEMBI
BUOpATOPOB

Paznen 4. [I{eneBble U3Iydarenu
Tema 4.1. IlpuHIUN ABOWCTBEHHOCTH M €r0 MPUMEHUMOCTH B TEOPUH
LIEJIEBBIX AHTEHH.
Tema 4.2. Illenu B BoHOBO IS

Pa3nen S. OCHOBBI TEOPUH ANIEPTYPHBIX AHTEHH
Tema 5.1. [Tone u3yyeHUs MIOCKOM anepTypbl HPOU3BOIBHON (OPMBI.
Tema 5.2. Bnusnue aMrumtyaHoro M (a3oBoro pacrpenesieHus Ha
JarpamMmy HanpaBJIEHHOCTH.

Paznen 6. BonHoBOAHBIE U3TyUYaTeNN U PYNIOPHBIE AaHTEHHBI
Tema 6.1 M3nyuenue u3 OTKPHITOrO KOHIIA MPSMOYTOJIBHOTO U KPYTJIOTo
BOJIHOBOJIA.
Tema 6.2. OcHOBHBIE TUIIBI AEKTPOMArHUTHBIX PYIIOPOB

Paszpnen 7. JIMH30BbIE AHTEHHBI
Tema 7.1. Yckopsronue MeTaJUTMUYECKHUE JTUH3bI
Tema 7.2. JIunsieKTpUYECKUE JTMH30BbIE aHTCHHBI

Pasnen 8. 3epKajibHbIe AHTCHHBI
Tema 8.1. OmnpeneneHue 1moyis B pPACKpbIBE U MOJS M3IYUYCHHS
napaboJIONIHOTO 3epKaa.
Tema 8.2. Kosdpdumment ycunenus (KY) u ontumanbHbI yrom
packpbiBa napabosiouaa.
Tema 8.3. /IByx3epKajibHbIC aHTCHHBI

Pazgen 9. DnemMeHTHl GUASPHOTO TPaKTa
Tema 9.1.T-00pa3Hble AETUTENN MOIIHOCTH (TPOMHUKY).
Tema 9.2. Bo1HOBOIHBIE MOCTEI.
Tema 9.3. AHTEHHBIN NEpPEKIIOYaTENb Ha IIEJIEBbIX MOCTAX

4.3. IlpakTnueckue (CEMHHAPCKHE) 3aAHATHS

TeMbl pakTHUECKUX 3aHATHIA U UX TPYJIOEMKOCTb IIPUBEJICHBI B TAOIUIIE 4.
Tabnuua 4 — [TpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

No T Ne
) TeMbI ThakTHUYEeCKUX 3amstuii | POPMBI MPAKTHYECKUX 3AHATHI PYAOCMKOCTD, | paznena
/o p (qac) JTUCIIAII-
JINHBI
Cemectp 6
1 | KpyroBas auarpamma Pemrenue 3anau 3 1
Bonsnepra-Cmurta u ee
MIPUMEHEHHUE IS pacueTa
JIMHUU IIepeaadu
2 | CorylacoBanue JTUHUN TIPH Pemenue 3amau 2 1
oMoIIHu nuieidos (pacuer
MeECTa BKJIFOUEHUS U IJTHHBI
nuierda mo KpyroBoi
nuarpamme Bombnepra -
Cwmura)
3 | CornacoBaHue JTHHUN TIPH Pemenue 3amau 2 9
MTOMOIIH TpaHC(HOPMATOPOB
CONIPOTUBJICHUM
4 | Pacuer IH cumMmeTpudHOTO Pemtenue 3amay 2 2
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BHOpaTopa B CBOOOTHOM
MIPOCTPAHCTBE

Pacuer JIH cummeTpuuHoro
BHOpaTOpa HaJ IPOBOIAIIEH
TOBEPXHOCTBIO

Pemenue 3amau

Pacuer /IH anTtenHbl TUIA
«BOJTHOBOM KaHaJ»

Pemenue 3agau

Pacuer JIH BosHOBOAHO-
LIEJIEBBIX AHTEHH PA3JIMYHOTO
TUIIa

Pemrenue 3agau

Pacuer xapakrepuctux
U3JIy4eHUs anepTypHOi
AHTEHHBI

Pemenue 3agau

7,8

Bcero: 17

4.4.

JlabopaTopHbIe 3aHATHS

Tembl 1a00PaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh IIPUBEICHBI B TA0IUIE 5.
Tabnuua 5 — JlabopaTopHble 3aHATHS U UX TPYLOEMKOCTb

Ne

n/n

HaunmenoBanue 1abopatopHbIx paboT

TpynoemMKocTb,
(dac)

Ne paznena
JUCUHUTIIIUHBI

Cemectp 6

HccnenoBanune aHTeHHBI THIIA «BOJIHOBOM KaHAJI»

UccnenoBanne UUIMHAPUYECKON CIIMPATIbHONW aHTEHHBI

CornacoBaHHe BOJHOBOJA C HATPY3KOM

mua3amu. Yacts 1.

HccenenoBanue pynopHbIX AHTEHH C KOPPEKTUPYIOLUMU

6,7

mua3amu. Yacts 2.

HccenenoBanue pylopHbIX AHTEHH C KOPPEKTUPYIOLUMU

6,7

HccenenoBanue 3epKalbHBIX AaHTCHH

HccnenoBaHue BOJTHOBOAHO-IIEICBRIX aHTCHH

HccenenoBanue 4eThIpeX MICYHBIX BOJHOBOIHBIX
AJIEMEHTOB aHTEHHBIX Nepekouareneid. Yacts 1.

HccnenoBanue 4eTsIpex IUIEYHBIX BOJHOBOIHBIX
AJIEMEHTOB aHTEHHBIX NepekitouarTeneid. Yacts 2.

Bcero:

34

4.5.

enb kypcoBoro npoekra:

KypcoBoe npoexktupoBanue (pabora)

OcBouTh METO/IBI pacyeTa anepTypHbIX aHTeHH U ycTpoiictB CBY TpakTa.
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TemaTtuka KypcOBOro NpPOEKTHPOBAHUS CBA3aHA C PAaCYeTOM TIEOMETPUYECKHX U
AIIEKTPUUYECKUX XapakTepucTHK aHTeHHl CBY u QuaepHoro tpakta 10 MecTa MOIKIIOYCHHUS
nepeAaTyrka ¥ MNPUEMHUKA; ¢ pa3pabOTKOM METOJOB M CXEM M3MEPEHMs, HAaCTPOWKHU U KOHTPOJIS
BBIXOJHBIX MTAPAMETPOB M3ITYHAIOLINX CUCTEM M MUTAIOLINX TPAKTOB C Pa3pabOTKON TpeOoBaHMIA K
pErJIaMeHTHBIM paboTaM.

[TpumepHBIe TEMBI 3alaHU Ha KypCOBOM IPOEKT NpuBeieHbl B pa3aene 10 PIT/I.

4.6. CamocrosiTeJbHAsA padoTa 00y4aIOUIUXCS
Bunbl camocrositensHON paboThl U ee TPYZA0EeMKOCTh PUBEICHBI B TabnuIe 6.

Tabnuua 6 Buapl caMoCcTOsTETbHON pabOTHI M €€ TPYIOEMKOCTb

Bun camocTostensHOi paboThI Bcero, gac Cemectp 6, yac Cemectp 7, yac
1 2 3 4

CamocTosiTeJbHast padoTa, BCEro 87 32 95
U3y4YeHHE TEOPETUUECKOTO MaTepraa 20 20
nuctutuiuHbl (TO)
Kypcosoe npoekruposanue (KIT, KP) 55 55
pacuetHo-Tpaduyeckue 3amanus (PI'3) 7 7
BeINIOTHEHUE pedeparta (P)
MIOATOTOBKA K TeKyImemy KoHTpoJto (TK) 5 5

nmomarrHee 3amanue (/13)

KOHTpOJIbHBIE paboThl 3a09HHKOB (KP3)

5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTedeHUs JIS CAMOCTOATEIbHOMI

padoThI 00Y4AKIIMXCS M0 JUCHUILTIMHE (MOYJII0)
qu6H0-MeTOI[I/IqCCKI/IC MaTepuaibl IJIsd CaMOCTOSITEIbHOM pa60TBI o6yqa10u11/1xcn YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOW UM JOMOJIHUTEIbHOMN JUTEPATYPHI
6.1. OcHoBHasi iuTeparypa
[lepeueHb OCHOBHOM TUTEpATyphl IPUBEACH B TabiuLE 7.

Tabmuma 7 — [lepedeHb OCHOBHOM JTUTEPATYPHI

Mudp bubnuorpaduueckas cceiika / URL ampec KomnyecTtBo
9K3EMILISIPOB B
6ubnuoTexe
(xpome
AIIEKTPOHHBIX
HK3EMILISPOB)
621.396.67 Kpsiuko, A. @. AHTEHHBI U YCTPONHCTBA CBEPXBBICOKHX 20
K 85 gacToT: yueb. mocodbue / A. ®@. Kpsuko, JI. A. degopoBa—
CIIG.: T'YAIL 2017. - 238 c.
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621.396.67 ®enopona, JI. A. @33 Pacyer u mpoeKkTUpOBaHUE 5
ABUAIIMOHHBIX aHTEHH CBEPXBBICOKUX YaCTOT: y4eO.
@33 nocodue / JI. A. denoposa, H. A. 'mankuii, b. A. Arokos.
—CII6.: T'YAIL 2019. - 145 c.
https://Ims.guap.ru/new/pluginfile.php/122487/mod_resour | 5 yexrponmas
ce/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1 BepCHS
%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D
0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%
D1%8E%D0%BA%D0%BE%D0%B22019.pdf

BBK 32 848 Bockpecenckuii JI.U., 'octioxun B.JI., Makcumos B.M., | 30

A2 [Tonomapes JI.1. Ycrpoiictea CBY u anteHHbl M:

YK Pammorexnuka, 2006 r.- ¢.376

621.396.67

VK CwsixoB B.A., Hesetikun M.E., AtokoB b.A. Cuctems u 50

629.735.06 CpEeJlICTBA PAIUOCBSI3U TPAKIaHCKON aBUAIIH B METPOBOM

(075) nHaras3oHe BoiH. YueOHoe mocobue. 'YAIL, C.-

PhE 0T | T6.2008r. 180 .

YK Kpacrok B.H., [Tnatornos O.}0. Autennoe o6opyaoanue | 50

629.735.06 CaMOJIETOB U €ro JKCIUTyaTalus. Y4uebHoe mocoOue.

(075) T'YAIL, C.-T16.,2002r. — 4 1.

BBK 39.67

.C36

BBbK 32 848 Kpactok B.H. IIpoekrupoBanne ®AP npsiMmoyronbHOR 200

AT72 dopmbr. YueGHoe nocobue. I'YAIL., C.-116.,1999r. -4 ..

YK

621.396.67

YK Kanmammaukos B.C., Herypeit A.B. PacueT mapameTpoB 150

629.386.6 naccuBHEIX y310B CBU MeTonamu Teopuu neneit. Yae6HOe

ECBE 32.85 noco6ue. TYATL, C.-T16., 1999r.-99c.

YIAK Kanamnukos B.C., [IpycoB A.B. Texuuueckas 100

629.386.6 AIIeKTpoAMHAMUKa. HampaBistoniye cucTeMsl 1

bbK 32.85 HarpaBJjsieMble BOJIHBI. YueOHoe nocooue. ['YAIL, C.-

€12 116.,2002r. -44 c.

YVIK Kpacrokx B.H. CoBpeMeHHbIE TPUHILIMIIBI TOCTPOSCHUS 40

629.735.06 AHTEHHBIX CUCTEM a’3pONopToB. MeToa. pa3paboTka.

(075) T'VAIL, C.-TI6., 1999r. I m,

BbK 39.67

.C36

YK Kpacrok B.H. DnektpoMaruutHas COBMECTUMOCTD 100

621.396.67 AHTEHHBIX yCTporcTB. YuebHoe mocodue. ['YAIL., C.-T16.,
2002r.

YK AHTEHHBI ¥ YCTPOMCTBA CBEPXBBICOKHX yacToT. demoposa | 100

621.396.67

JLA., Janunos FO.H. [Iporpammel, KOHTPOJIbHBIE BOITPOCHI
Y METOJMYECKHE YKa3aHUS K BBITTOJHEHUIO KOHTPOJIbHBIX



https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
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pabot .I'VAIL, C.-I16., 2005r. 22c.
YK benonepkosckuii I'.b., Kpacrok B.H. 3agaun n pacuerst 20
621.396.67(07 | mo kypcy «Ycrpoiictea CBY 1 aHTEHHBI»
5) C.I16.,2002r.177c
BBK 32.845
b 43
6.2. JlonoJiHUTe/ILHASA JIUTEPATypa
[lepeueHb AOMOTHUTENBHOM IUTEPATYPhI IPUBEJCH B Tabuuiie 8.
Tab6muma 8 — [lepeyeHb AOMOTHUTEIBHON JTUTEPATYPBI
Hludp bubmorpaduyeckas ceeuika/ URL anpec Konnuectso
9K3EMILIIPOB B
o6ubnuoTexe
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)

62 12 Hpabkun A.JL., 3y3enko B.JI., Kucinos A.T. 33
72 AnTtenHo-¢punepusie ycrporcrsa. M.: CoB.paauo,
YK 621.396.67 | 1974r. -586¢.
6D2.02. Mapkos I'.T., CazonoB J[.M. AnteHusl. M.: 5
396.67 M-26 Oneprust, 19751.-528¢
(537(JIMAIT) T- | FO.H.Janunos, B.H.Kpactwok, b.T.Hukutus, 150
38) JLA.®enopoa Texuuueckas 3J1€KTpOJUHAMUKA U

anTeHHbl. U.1.9nexTpoaunamuka. YueOHoe

nocooue. JIMAII, JI., 1991r.-165¢.
621.37(CITNAII) | FO.H.Janunos, B.H.Kpactok, b.T.Hukutus, 150
T-38 JI.A.@enopoBa TexHuueckas >JMeKTPOANHAMHKA U

anTeHHbl. U.2. AHTeHHBI. YuebHoe nocodue.

JIMAIL, JI., 1992r.-196¢
621.396.67 Hukutun B.T. Teopus u Texnuka (a3supoBaHHBIX 3
(JIMAIT) H-62 aHTEHHBIX peleToK. YuedHoe nocoodue. JIMAITI.

JI., 1988r. -64c.
YK 629.385.46 | BopoobeB E.A. OCHOBBI KOHCTPYHPOBAHHUS 20
bbK 39.46 cynoBbIX ycrpoiicts CBY.

Jlenunrpan,Cynoctpoenue, 1985,
240 c.

7. IlepeueHnb pecypcoB HHGPOPMAIHOHHO-TEJEKOMMYHUKALIMOHHOM CeTH

MHTEPHET, HeoOX0AMMBIX J1JISI OCBOEHHS U CIUIIHMHbI
[Tepeuens pecypcoB uHGpoOpMaImoHHO-TenekoMMyHuKarronHo cetn MHTEPHET, HeoO6xoauMbIx

AJIs1 OCBOCHU A AVCHUILIMHBI IIPUBECACH B Ta6J'II/IHe 9.

Tabmumna 9 — IlepeueHs pecypcoB mHpopManHoOHHO-TeekoMMmyHUKanmonnoi cetu MHTEPHET,
HEOOXOIMMBIX ISl OCBOCHHSI TUCIIMILIHHBI

URL anpec

HanmeHnoBanue

http://e.

I'puropreB U.H. [IpakTuueckue KOHCTPYKIIMH aHTEHH/
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lanbook.com/books/element.php?pl
1 cid=25&pl1_id=82

ISBN 5-89818-061-3

http://e.
lanbook.com/books/element.php?pl
1_ cid=25&pll_id=818

Porxammens K., Kpuiike A. AHTEHHBI.
Tom 1,11-e m31..416 c. ISBN 5-85648-715-X

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=81

Porxammens K., Kpumike A. AHTCHHBI.
Tom2 DMK, ISBN 5-85648-716-8

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=2689

Kpasuenko B.®.,Cupenko 10.K.,Cupenko
[Ipenomnenue AJIEKTPOMAarHUTHBIX BOJIH
OTKPBITBIMU PE30HAHCHBIMU

MonenupoBaHue 1 aHaJIU3 NEPEXOIHBIX U
YCTaHOBUBILIUXCS ITPOLIECCOB.
®duszmartiaut;2011.-320¢.ISBN

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pl1_id=403

@anbkoBckuil O.W. Texnuueckas 31eKTpoJUHAMUKA
2009.-432¢.ISBN 978-5-8114-0980-8

http
:/Nib.aanet.ru/index.php?option=co
m_irbis&Itemid=300&12
1DBN=BOOKS&121DBNAM=B
OOKS&C21COM=S&521ALL=(<

. >MFN=47038<.>)

AHTeHHO-(UIEpHbIE YCTPONUCTBA U PACIPOCTPaHEHUE
pasioOBOJIH.

Vuebnuk /I'.A.Epoxun,H./[.Ko3sipeB,Yepubix  /
Pen.I'.A.Epoxun, 2007.-491c.

8. Ilepeyenb MH(POPMAIMOHHBIX TEXHOJIOTHIi, MCIOJIb3yEeMbIX NPHU
OCYyHIEeCTBJICHHMH 00pa30BaTEeJILHOIO MPOLECcCa MO AUCHUIIINHE

8.1.

Ilepeyenb mporpaMMHoOro odecneyeHust

[TepeueHp UCTIOIB3YEMOTO MIPOTPAMMHOTO OOecTieueHus pecTaBieH B Tadnuie 10.

Tabnuua 10 — [Tepeuens mporpaMMHOT0 obecreueHust

Ne i/t

HaumenoBaunue

He npenycmorpeno

8.2.

Hepeqeﬂb m[q)opMaunonﬂo-cnpanoqﬂmx CHUCTEM

[TepedeHb UCTIONB3YEMBIX HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM IpeIcTaBlieH B Ta0mwmme 11.
Ta6mmma 11 — [lepedyersr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

No /1t

HaumenoBaunue

He npenycmotpeno

9. MarepuajbHO-TeXHHYeCKasi 0a3a, HEOOX0AMMAaA JIJIsl OCYIIeCTBJIEHHS

06p33OBaTeHLHOFO nmpomecca mo IMCHUMIIJIMHE
CocraB MaTepuaaIbHO-TEXHUUECKOU 0a3bl IpeICTaBlIeH B TabauIe 12.

Tabmumna 12 — CocraB MatepuaabHO-TEXHUUECKOU 0a3bl
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Howmep aynutopun
Ne n/mt HaumeHoBaHMe cOCTaBHON YaCTH MaTepUAIbHO-TEXHUYECKOH 0a3bl (npu
HEOO0XO0IMMOCTH)
1 MynpTrmMeauiiHas JIEKIHOHHAS ay AUTOPHS
2 Crnenmanu3upoBaHHas gabopatopust «Ycrpoiictea CBY u 14-02 T'acr.
AQHTEHHBI»
3 Kiace nist npakTH4ecKux 3aHATUN 11-01 BM

10. ®oH 01IEHOYHBIX CPECTB /15 MPOBeIeHUsT MPOMEKYTOUHOI aTTecTAlMU

00y4Jaromuxcsi Mo JUCUUININHE

10.1. CocraB ¢oHIa OIICHOYHBIX CPEICTB MpUBEACH B Tabnuue 13
Tabnuua 13 - CoctaB GoHIa OLIEHOUHBIX CPENICTB s IPOMEXKYTOUHOM aTTecTaluu

Bua npomexxyTouHOM arTecTaiuu [IpumepHbIil nepedeHb OIEHOYHBIX

CpEICTB

DK3aMeH

Crnucok BOIpocoB K 3K3aMEHY;
3amaum;
TecTsl.

3auer

Cnucok Bonpocos;
TecTsl.

BelnosHeHNE KypcoBOro poeKTa

OKcrepTHasi ~ OLEHKAa  Ha  OCHOBE
TpeOOBaHUI K COAEpKAHUIO KYpPCOBOI'O
MIPOEKTA.

10.2. IlepedeHb KOMIETEHLUH, OTHOCSIIMXCS K AMCHUIUIMHE, M 3Tanbl UX (OPMUPOBAHUSA B
MpoIIecCe OCBOEHHUS 00pa30BaTEIHLHOM MPOrpaMMbl IPUBEACHBI B Ta0uIe 14.

Tabmuma 14 — IlepeyeHb KOMNIETEHIMH C YKa3aHHEM JTamoB WX (opMUpOBaHHUS B TpoIliecce
OCBOEHHsI 00pa30BaTEeNbHON MPOTrPaMMBbl

Otansl GOPMHUPOBAHUS KOMIIETEHIIUN IO
Howmep cemectpa
JUCLUTUTMHAM/TIpaKTUKaM B npouecce ocsoeHust OI1
I[IK-2 «roTOBHOCT, K TMPOBEJCHUIO UCHBITAHUH ©  OMNPEACNeHUI0 PpabdoTOCTIOCOOHOCTH
YCTaHOBJIEHHOTO, AKCIUIyaTHUPYEMOT0 U PEMOHTHPYEMOTO TPAHCHOPTHOIO PaAHOAIEKTPOHHOIO
000py1I0BaHUS
3 Mexanuka
3 PagnorexHuueckue ey U CUTHAJIbI
4 PagnorexHuueckue LEenu U CUTHAJIbI
4 DNEeKTpOHUKA
[IpousBoacTBeHHas MpaKTHKa 1o MOJTy4YEHUIO
4 npoecCHOHANBHBIX yMEHHM U OmbITa MpodecCHOHATHHON
JeSITEIbHOCTH
3) DNEeKTpOJMHAMMKA U paCIIPOCTPAaHEHUE PaJuOBOIH
[IpousBoacTBeHHas MIpaKTHKA 1o MOJTyYEHUIO
6 npoeCcCHOHATBHBIX YMEHHH U OIBITa TPOPEeCcCHOHATHHON
JeSITeIbHOCTH
6 AHTEHHBI U YCTPOMCTBA CBEPXBBICOKOM YaCTOTHI
7 CpenctBa perucTpaliid IapamMeTpoB TOJETa JIETaTeNbHBIX
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arrapaTroB

OCHOBBI TEOPHH U TEXHUKH (Pa3MPOBAHHBIX AHTEHHBIX PELIETOK

HNudpopmanmoHHO-TeIeMETPUIECKIE CUCTEMBI

PaI[I/IOJ'IOKaI_[I/IOHHBIC CHCTEMBbI U KOMITJICKCHI

N~~~

AHTEHHBI U YCTPOICTBA CBEPXBBICOKON YaCTOTHI

oo

[IpousBoacTBeHHAs MPAKTHKA 1o MOJTyYCHUIO
npo(eCCHOHANBHBIX YMEHHM U OMNbITa NPOPECCHOHATHHON

JACATCIIBHOCTH

HUcnpiTanue u  SKCIUlyaTaluus aBHAUMOHHOM M PAKETHO-

KOCMHUYECKON TEXHUKH

CHyTHI/IKOBHe CHUCTCMbI HaBUI'alliH1, CBA3H U Ha6J'IIOI[eHI/I$I

CucTeMEbl CBS3U U TeHeKOMMyHI/IKaL[I/Iﬁ

PaI[I/IOHaBI/II‘aLII/IOHHbIG CHUCTEMBI U KOMIIJICKCHI

CucTeMEbl CBSI3U U TGHGKOMMYHI/IK&HI/II\/'I

Kounctpyuposanue,
PaAMOAIIEKTPOHHOTO 000PYAOBaHUS a9POIIOPTOB

TEXHOJIOT U n OKCILTyaTanus
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[IpousBoacTBeHHAs MPaKTHKA o MOJTy4YEHUIO
npo(eCCHOHANBHBIX yMEHHM ¥ OMNbITa TPOPECCHOHATHHON

JACATCIIBHOCTH

10.3. B kaudecTBe KpUTEpUEB OICHKH YPOBHS C(HOPMHUPOBAHHOCTU (OCBOCHUS) y OOyUaIOMIMXCS
KOMITCTEHIIMI NMPUMEHSETCS IIKaia MOJYJIbHO—PEHTHHIOBON CHCTEMBI yHUBepcuTeTa. B Tabmume
15 mnpencraBnena 100—OamnpHast W 4-0ayutbHasi IIKANbl IS OIEHKH COPMHPOBAHHOCTH

KOMIIETEHIINH.
Tabnuua 15 —Kpurepuu onieHKH ypoBHSI CHOPMHUPOBAHHOCTH KOMIIETEHIIUH
OneHKa KOMIIETEHIIMH
100- .
4-6arutbHas XapakTeprcTrka c(hOPMHUPOBAHHBIX KOMITCTCHITHIA
OayuTbHAs
HIKana
IKaua
- oOyuarouuiicss riayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
Marepuan;
- YBEPEHHO, JIOTUYHO, IIOCJIE€0BATENBHO U TPAMOTHO €T0 U3JIaraeT;
- omnupasicb Ha 3HaHWS OCHOBHOW W JIOTIOJIHUTEIbHOW JHUTEpaTyphl,
85<K<100 COTTIHO» | o0 IPUBS3bIBAET YCBOECHHBIE HAYUHBIE MOJIOKEHUS C MPAKTUYECKOU
(GAITCHOY | estTenbHOCTBIO HaIlpaBJICHUS;
- yMeJio 00OCHOBBIBAET U apTyMEHTHPYET BhIIBUTaEMbIE UM UJICH;
- JIeJaeT BEIBOJBI K 0000IIECHH;
- CBOOOJIHO BJIA/ICET CUCTEMOH CIIeIMATU3UPOBAHHBIX TOHATHIA.
- oOyyaromuiicss TBep10 YCBOMJI IPOTrpaMMHBI MaTepuall, TpaMOTHO U
[0 CYLIECTBY M3Jaraer ero, ONHpaschb Ha 3HAHUS OCHOBHOU
JUTEPaTypHI;
- HE JIONyCKAaeT CyIIECTBEHHBIX HETOUHOCTEN;
70<K<84 (XOPOIIO» | _ YBSI3bIBAET YCBOCHHBIE 3HAHUS C IPAKTUYECKOW NEATEIbHOCTBIO
«GAYTCHO HAPABICHHT:
- ApryMEHTHPYET Hay4YHBIE TIOJIOKECHMUS;
- JIeJIaeT BLIBOBI M 0000IIEHNS;
- BJAJEET CUCTEMOM CIEHNHAIM3UPOBAHHBIX MTOHATH.
- 00yyYaromuicss yCBOMJI TOJIBKO OCHOBHOM MPOTrpaMMHBIA MaTepual,
«yJIOBIIETBO- | MO CYLIECTBY H3JIaraeT €ro, ONUpPasCh Ha 3HAHMS TOJIBKO OCHOBHOMU
55<K<69 PUTENBHOY» | TUTEPATYPHI,
«3a4TeHO» | - JIOMYCKAaeT HECYIIECTBEHHBIC OMIMOKU U HETOYHOCTH;
- UCHBITHIBAET 3aTPYJHEHHUs B MPAKTUUYECKOM NPUMEHEHUU 3HAHUM




HaIpPaBJICHUS;

- ¢1a00 apryMeHTHPYET Hay4HbIE MTOJIOKEHMUS;

- 3aTpyaHsIeTCS B OPMYIMPOBAHUH BBHIBOJIOB U 000OIICHUIA;

- YaCTUYHO BJIAJIEET CUCTEMON CIIEUAIN3UPOBAHHBIX MIOHATHUH.

MaTepHana;

«HEYIOBJIETBO | -  JOMYCKaeT CYIIECTBEHHbIE OIMMOKA W  HETOYHOCTHU
PUTENIBHO» | pACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPaBJICHUU;

«HE 3a4TCHO» | - UCITBITHIBACT TPYIHOCTH B MMPAKTUICCKOM ITPUMCHCHUH 3HAHUN;

- HE MOXKET apTryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,

- He (hOpMYJIHPYET BHIBOJIOB M O0OOIICHUI.

10.4. TumoBble KOHTPOJIbHBIC 33JaHHS WA UHBIE MaTEPUAIIBI:
1. Bonipocs! (3agaun) uist sk3aMeHa (taduma 16)

Tabmuma 16 — Borpocs! (3a1aun) 1S 9K3aMeHa

Ne /it [Tepedyenn BompocoB (3a1a4) IS IK3aMeHa

1. XapaKTepUCTUKU aHTEHH: aMIUTMTYTHAas! (PYHKIUS HAIIPABIECHHOCTH ,
MOJISIpU3AIMOHHAs XapaKTEePUCTHKa U nosisipu3anmonHas nuarpamma, KH/L, KIT/1,
KV, KHII, peiicTByronas JiauMHa, MOUHOCTb U3JIy4Y€HHS, COIPOTUBIIEHUE
U3JIy4€HHs], BXOJHOE CONPOTUBIICHUE.

2. Pacnpenenenue Toka 1 3aps/10B B IPOBOJIaX CHMMETPUYHOI0 BHOparopa.

3. [Tone u3nyyeHuss CUMMETPUYHOIO BHOparTopa.

4. AMIUTy1Hasi QYHKIMSI HalIpaBJIeHHOCTH BHOpaTopa B IMana3oHe 4yacToT.

S. MonHocTts u3nyuyenus, conporusienue usinydenuss, KH/I u KII/] cummerpuynoro
BHOpaTopa.

6. BxomHoe conpoTuBiieHHE BHOpATOpa U MIUPOKOIIOIOCHBIE BUOPATOPHI .

7. CummeTpupyrolre yCTpOHUCTBA JUIsl MUTaHUS TPOBOJIOYHBIX AHTEHH
KOaKCHaJIbHBIMU JIMHUAMHU MIE€peIadH.

8. [Tone n3nyyeHus: TMHENHOW CUCTEMBI 3KBUJAUCTAHTHBIX WIACHTUYHBIX U3JTydYaTeseH.
Teopema nepeMHOKEHUS.

9. [IpuHIMI Ka4aHMs Jy4a B HETIOABMKHOW JIMHENHOM CUCTEME U3ITydaTelen.

10. Hanpasiennsle cBoiicTBa IMHEHHOM cHH(pa3HOW CUCTEMBl H3JTydaTesel.

11. HampasneHHble cBONCTBA JIMHEHHOM CUCTEMBI C OCEBBIM U3ITYyUYEHHEM.

12. JwmarpamMmbl HalpaBJIE€HHOCTH aHTEHHBI «BOTHOBOU KaHam» B E u H- miiockoctax

13. @yHKIHS HAPABIEHHOCTH TUIOCKOCTHOM aHTEHHOM PEIETKH.

14. B3aumnoe BiausiHHEe BUOpaTOpOB, paboTaromux B cucreme. BxoaHoe
COIIPOTHUBJIEHUE, COOCTBEHHOE, B3aUMHOE

15. CUMMETPUYHBIN TOPU30HTAIBHBIM BUOPATOP HAJT TOBEPXHOCTHIO 3€MITH.

16. CHUMMETpHUYHBIN BEpTUKAJIbHBIA BUOPATOp HAJ MOBEPXHOCTHIO 3EMIIH.

17. HecuMmmMmeTpruuHbIil BEpTHKAIBHBIN BUOPATOP HA MOBEpXHOCTHIO 3emun. ['- u T-
o0Opa3Hble aHTeHHbI. [IpOTHBOBECHI U 3a3eMJICHUS], UX KOHCTPYKIIMS U Ha3HAYCHHE

18. [TpuHIUMIT ABOMCTBEHHOCTH U €r0 IPUMEHEHUE JJI ONIPENEIICHUS XapaKTEPUCTUK

H3JIYUCHUS HICIIN B IINIOCKOM 663FpaHI/I‘-IHOM OKpaHC.

- oOyyaromuiics HE YCBOWJI 3HAYUTEJIbHOM 4YacTH MPOrpaMMHOIO
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19. W3mydaromue meny B BOTHOBOZAE. BHUIbI BOTHOBOAHO-IIIEIEBBIX aHTCHH.

20. Metoapl pacuera MoJjs U3Iy4CHHs allepTyPHBIX aHTEHH. BHYTPEHHSIS ¥ BHEIIHSAA
3azauu. [IpuHIMI SKBUBAJIEHTHBIX TOKOB. [Tosie n3myuenus miomaaku
MIPOU3BOILHOM (POPMEI.

21. [Mone uznmyuenus cuHpazHOU NPSIMOYTOIBHOM IIIOMIAKU C TOCTOSIHHBIM U
KOCHHYCOUJAJIBHBIM 3aKOHAMHU PACIIPEACICHUS aMIUIATY IbI ITOJISL.

22. Bnusinue pa3nuyHbIX 3aKOHOB pacnpezenieHus ¢asbl 10 pacKpbIBYy aHTEHHBI Ha
JuarpaMmy HalpaBJICHHOCTH.

23. E - miockocTHOM cexTopuaibHblil pynop. I 'eomeTpuueckue napameTpsl.
OnTumainbHblil pynop. [losie B packpblBe U 10JI€ U3IyYEHUs

24. H - mnockocTHOM cekTopuanbHbIN pymop. I'eomeTpuueckue napameTpsl.
OnTtumainbHblil pynop. [losie B packpbIBe U 10JI€ U3IyYEHUS

25. Jusnexktpuueckas TMH30Bas aHTeHHA. [ 'eomerpuueckue napametpsl. [IpuHimn
pabotbl. YpaBHeHue npoduis. Ilone B packpbiBe U 10JIe U3ITyUEHUSI.

26. MertannonnacTuH4yaTas IMH30Basl aHTEHHA. ['eomerpuueckue napamerpsl. [IpuHnmn
pabotel. YpaBHeHnue npoduis. [loe B packpbIBe U MOJIEe H3TyYCHUS.

217. 30HMPOBAHNUE JINH30BBIX AHTEHH. Y paBHEHU POQHIIei 30HUPOBAHHbBIX JIMH30BBIX
aHTeHH. [IpenmyniecTBa U HEJOCTaTKU 30HUPOBAHUSL.

28. [TapaGonuyeckue 3epKaibHbIC aHTEHHBI. Y paBHeHHE Mpoduis mapadbosonia B
IIOJIIPHOM U IEKapTOBOM cucteMax koopauHar. Ilone B packpoise. KY, KH/, KUII,
KIIJI. OntumanbHbIi yroa packpbiBa.

29. MeToapl yCTpaHEeHHsI peaKInu 3epKajia Ha 00ydaresb. 3epKajio C TOBOPOTOM
IUIOCKOCTH MOJISIPU3ALINH.

30. Cnoco6s1 hopmMupoBaHuUs AUATPaMMbl HAITPABICHHOCTH BHIa «KOCEKAHCH.

31. Cdeprueckas aHTEHHA € IMUPOKUM YTIIOM KadaHus Jry4da. [ [puHIm paboThl.
["'eomeTpHuyeCcKUE TapaMeTpBbI.

32. JIByx 3epkanbHas antenHa Kaccerpena. [Ipuniun pa6otsl. ['eomerpuueckue
apaMeTpasl.

33. JIByx 3epkanbHas antenHa [ 'peropu. [Ipunuumn padotsl. 'eomerpuueckue
apaMeTphl.

34. JIByX 3epKkajibHasi aHT€HHA C IJIOCKUM 3epKasioM 3a obiryuaresnem. [Ipuniun padboTsl
AQHTEHHBI U 3€pKaJla C IOBOPOTOM IJIOCKOCTH MOJSIPU3ALNH

35. XapakTEepUCTUKH U PEKUMBI BOJIH B JIMHUAX nepenayu. Hanpsokenue cymmapHOi
BOJIHBL. BxosHoe conporusnenue. Ko duumenTs: Oerymiei 1 crosiueil BOJIHBI.
YcnoBue cyniecTBOBaHMs B IMHUU Oeryiieil BOJHBI.

36. JInHus KOpOTKO3aMKHYTasi Ha KOHIIE. Pacnipenenenne cyMMapHOU BOJIHBI TOKA U
HanpspbkeHus. BxogHoe conporusiieHue. [IpuMeps! HCTIOIB30BaHUSA B TEXHUKE
AHTEHH

37. PazomkHyTas Ha KOHLe TMHUA. PacnpeneneHne CyMMapHOW BOJIHBI TOKA U
HanpsokeHus. BxogHoe conporusiieHue. [Ipumeps! HConb30BaHus B AHTCHHOU
TEXHHKE.

38. T-o0pa3uble coequHenus auHUM nepenadyn. E n H- miockocTHbIE BOTHOBOIHBIE
TPOMHUKH. DKBUBAJICHTHBIE CXEMBI. Y CIIOBUSI BHYTPEHHETO COIIACOBAHUS.
PeaxTuBHBIE 3JIEMEHTBI, UCIIOIb3YyEMBIE JJIs COTJIACOBAHUS BOJHOBO/IHBIX
TPOMHHUKOB. [IpuMeHEHNE TPONHUKOB.

39. JIBOIHO# BOJIHOBOAHBIN TPOWMHUK. KOHCTPYKITHS, TPUHITUT paOOThI U CBOKCTBA.

40. AHTeHHBIN nepekouarensb uMiynbcHoi PJIC Ha qBOMHBIX TpOWHUKAX

41. Jynnekcep Ha aBoiHbIX T-mocTtax npu padore PJIC Ha ogHy aHTEHHY B

HENPEPbIBHOM pEXKHUME.
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42. Komb1ieBoii BOJTHOBOIHBIN MOCT. Y clIOBHE BO30Y KICHHUSI TIeYa, €CJIH KOJIBIIO
cBepHyTO B E-mimockoctu (H-mmockocTr). ®a3bl BOJIH Ha BRIXOAAX U3 MJIeY MocTa (
BEKTOPHBIE IMAarpaMMbl IPU MUTAHUU U3 Pa3HBIX ILIEY).

43. AHTEHHBI! NIepeKIoyaTeNb npuemM-nepeaada uMiyiabcHol PJIC Ha KOJIbIEBBIX
MOCTaXx.

44, [I{eneBoii BomHOBOHBIN MocT. KoHCTpyKknus. ['eomeTprueckue nmapaMerpsl.
[Tpunuun paboTsl. BeKTOpHBIE AHarpaMMbl CUTHAJIOB Ha BBIX0JIaX MOCTA.

45. AHTEeHHBII NepeKIoyaTeNb npuemM-rnepeaada ummnyiabcHor PJIC Ha meneBbix
MOCTax

46. Hyrmuiekcep Ha mieneBsiXx MocTax rnpu padote PJIC Ha oqHy aHTEHHY B
HENPEPHIBHOM PEKUME.

47. HanpaBrieHHBII BOJTHOBOHBIN OTBETBUTENb C ABYMSI OTBEPCTHSIMH CBSI3U Ha Y3KOM
cTeHke. KOHCTpyKIMs , FTEOMETpUUYECKUE U 3JIEKTPUUECKHE [TapaMeTPhl, IPUHLIUIT
pab6oTtsl. [Ipumepsr npumenenus HO.

48 HO c Tpemsi oTBepcTHsIMM CBS3M Ha y3KOW cTeHKe. KOHCTpYKIMs, FreOMETpHUUECKHE

U DJIEKTPUYECKHE MapamMeTppl, mpuHuuIl padoTsl. [1IupokonosocHble CBOKWCTBA.

2. Bompocsl (3amaun) 11 3aueta / quddepeHimpoBaHHoro 3a4yeta (tadaumna 17)
Ta6mmma 17 — Boripocs! (3amaun) nis 3auera / qudd. 3adera

Ne /1

[Tepeuens BonpocoB (3aga4) uist 3aueta / audhepeHnpoBaHHOrO 3auera

Kakue ¢pyHKIMY BBINOMHACT NEepeAarolasl aHTCHHA, €CIIM OHA MOJIKIYEHa K
panuonepenaTiyuKky yepe3 GuaepHblil TpakT?

CdopmynupyiiTe Ha3HaYEHHUE TPUEMHON AaHTCHHBI?

Kaxoit nuana3on anuH BoiaH otHocutcst K CBY nuanazony?

Yro Ha3pIBaeTCs aMIUTUTYAHOM (QyHKIMEH HanpaBIeHHOCTH AaHTEHHbI?

UYTto Ha3bIBAETCS NOJAPU3ALMOHHON XapaKTEPUCTUKON AHTEHHBI?

Kak OMPCACIIIOT IIMPUHY JUArpaMMbl HAIIPABJICHHOCTHU AHTCHHEBI?

[Tpu KaKuX yCIOBHUSAX B JIMHUU Mepeaadr CYIECTBYET PEKUM Oeryiiei BOJHbI?

ITpu KaKuX yCIOBHSX B JINHUU EpeJadyl CYIIECTBYET PEKHUM CTOSUUX BOJH?

© NS |G~ wW N

Kak cBsi3aH KO3 GHUITUEHT OTpaXKEHUS OT HArPY3KH C COMPOTUBICHHEM HArpy3KH B
JIMHUU Tiepeaadn’?

Yrto co0oii mpeacTaBiIsieT CHMMETPUYHBINA BUOpaTop?

11.

KakuMm BeIpaskeHHEM OMHCHIBACTCS (PYHKIINS HAPABICHHOCTH CHUMMETPUIHOTO
BUOpaTOpa B AajbHEH 30He?

12.

Kakoii Bug nmeer aMIuintyaHasi pyHKIMS HallPaBJI€HHOCTH MOJIyBOJIHOBOTO
cuMmMeTrpuyHoro BuOparopa B E u H - minockoctsx?

13.

Kak u3mMeHuTCs TuarpaMmMa HarpaBJIeHHOCTH CHMMETPUIHOTO TIOJTYBOJTHOBOTO
BuOparopa B E miockocTu, ecii yBeIU4IUTh ero AnuHy 10 21 = 1,50 7

14.

Yemy paBHO aKTUBHOE BXOJJHOE COIPOTHBIICHHE ITOIYBOIHOBOTO ¥ BOJIHOBOTO
BUOPATOPOB MaJIOH TOJIIUHBI?

15.

KakuMm BbIpakeHHEM ONMKMCHIBACTCSI HOPMUPOBaHHAs (DYHKIIUS HANPAaBICHHOCTH
JIMHEMHOM CUCTEMbI SKBUJIUCTAHTHBIX HEHAIIPABIICHHBIX U3J1y4aTesieil B JadbHEN
30He?

16.

Kak opueHTHpoBaHa B IPOCTPaHCTBE Juarpamma HarpaBIeHHOCTH CUH(]a3HOU
JMHENWHON CUCTEMBI U3JTyyaTenei?

17.

Kakoii Bu B mpocTpaHCTBE UMEET auarpaMma HampasiieHHOCTH B E- u H-mockoctu
JMHENHON CUCTEMBI U3 IBYX M3inydareneit A-P?

18.

Kakue yciaoBus HE0OX0UMO BBIIIOJIHUTH, YTOOBI aHTEHHA BOJHOBOM KaHas U3ydalia
B MarpaMmy HaIpaBJIEHHOCTH BJIOJIb OCH JUHEWHON CHUCTEMBI M3i1ydaTeneii?

19.

Kakne YCJIIOBHA HGO6XO,I[I/IMO BBITIOJIHUTB, YTOOEI B aAuarpaMMe HallpaBJICHHOCTHU
JIMHEMHOM CHCTEMEI C OCEBBIM H3JTYYCHUCM HC BOSHHUKAJIN l[I/I(I)paKI_II/IOHHI:IC
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MaKCHUMYMBI?

20. UYro Takoe a3upoBaHHas aHTEHHAs peleTka’?

21. Kak y4ecTh BnusiHuE MPOBOJAIIETO KpaHa HA UAarpaMMy HAmpaBICHHOCTH
CUMMETPUYHOIO MTOJyBOJHOBOI'O BUOPATOPA, PACTIONOKEHHOIO TOPU3OHTAIBHO Ha
BoIicoTe h Haj PKpaHOM?

22. Kakum 00pazom Ha0 mpopesaTh mesb B BOTHOBOIE ¢ BoHOM Tuna H10 , uToOsI oHa
nznyvana?

23. Kakoii Bug uMeet nuarpamMma HalpaBJIEHHOCTH MOJIyBOJIHOBOM mienu B E - u H-
IUIOCKOCTSIX, IPOPE3aHHON B IJIOCKOM 0€3rpaHu4HOM JKpaHe?

24, Kakyto momsipusanuio u3mydaeT BOJIHOBOAHO-1eeBast anTeHHa (BIIIA) co
BCTPEUHO-HAKJIIOHHBIMU IIEISIMU Ha Y3KOU CTEHKE IPSIMOYTOJIBHOTO BOJIHOBOJIA C
paccTostHuEM MeXAy memsiMu A/2?

25. Kaxko#t Bug numeer nuarpaMma HalpaBiI€HHOCTH BOJHOBOAHO-IIEIEBOM AHTCHHBI
(BILIA) Gerymeli BOJHBI € MOTIEPEYHBIMU IICJISIMH HA IIUPOKOHN CTCHKE
PSMOYTOJIBHOTO BOJIHOBOJIA P PACCTOSIHUU MEXAY IuessiMu d= A/4?

26. Kak cBsi3aHa mupuHa AuarpaMMbl HaIIpaBJI€HHOCTH CUH(a3HON MPSIMOYTOJIbHOM
IUIOUIA/IKK € JIMHEMHBIM pa3MepoM Iutomaaku D npu 3agjaHHOM 3aKoHE
pacnpe/iesieHus: aMIUIMTYAbI HOJIsl U pabodeil JyiHe BOJIHBI A?

27. Kakas creHka npsiMOyrojbHOTO BOJTHOBO/A YBEIMYUBAETCS B pa3Mepe s
noJtydeHus: H- iiockoCTHOro CEKTOpHaJIbHOTO pynopa?

28. Kakas creHka npsiMOyrojbHOTO BOJTHOBO/A YBEIMYUBAETCS B pa3Mepe AJis
110J1y4eHus: E- II0CKOCTHOro CEKTOPHAJIbHOIO pynopa?

29. Kak Bnustot yron packpsia pynopa ¥ u ero paguansHas anuHa R Ha Bennuuny
(a30BBIX HCKAKEHUHN B pacKpbIBE?

30. Kakum ypaBHeHHEM B MOJISIPHOM cHCTEME KOOPAUHAT OMUCHIBACTCS MPOQPHIIb
M300paXKCHHOM JIMH30BON aHTCHHBI?

31. Kakue npeumyiiecTBa 1 HeJOCTaTKU UMEET 30HUPOBAHHAS TUIIEKTpUUYECKas
JIMH30Basi aHTEHHA 110 CPAaBHEHUIO C HE 30HUPOBAHHOM JIMH3011?

32. Kakum ypaBHeHHEM B MOJSIPHOM cHCTEME KOOPAUHAT OMUCHIBAETCS MPOQPHIIH
napaboIMYecKol 3epKaIbHON aHTEHHBI?

33. Kakoii Bu1 aiuarpamMmbl HarpaBIeHHOCTH (YOPMUPYET MapadOoTMYeCKU HMIUHAP C
o0JsrydareneM B BUJI€ TMHEWHON aHTEHHOM penieTku?

34. Kakoii Bu1 iuarpamMmbl HarpaBJIeHHOCTH (YOPMUPYET MapadoIou1 BpallieHHs ¢
PYNOpPHBIM 00Jrydarenem?

35. Kak KOHCTPYKTHBHO BBINIOJHAETCS 3€PKAJIO C IOBOPOTOM IUIOCKOCTH MOJISIPU3ALIMN
Ha 9007

36. Kak KOHCTPYKTHBHO BBINIOJIHAETCS IBYX 3epKasibHas anTeHHa Kaccerpena?

37. Kakx KOHCTpYKTHBHO BBHITIOJTHSETCS JIBYX 3epKalibHAsl aHTEHHA C Ka4yaHHeM Jy4a B
ITUPOKOM CEKTOpE YTII0B?

38. Kak ocymiecTBisieTcst IIUPOKOYTOJIbHOE KauaHUe JIyda JuarpaMMbl HallPaBJIEHHOCTH
B chepuuecKoil 3epKaJIbHON aHTeHHE?

39. KakoBbI CBOICTBA BHYTPEHHE COTMIACOBAHHOT'O BOJIHOBOJAHOTO E-TpoitHuKa?

40. KakoBbI cBOMCTBa BHYTPEHHE COIIACOBAHHOIO BOJHOBOAHOr0 H-TpoitHuka?

41. KakoBbl mpr4YrHBI HEOOXOAMMOCTH BHYTPEHHETO COTJIaCOBAaHMsI BOJIHOBOIHOTO H-
TpOiHUKa?

42. KakoBbl mpu4yrHbI HEOOXOAMMOCTH BHYTPEHHETO COTJIAaCOBAHMSI BOJHOBOIHOTO E-
TpoNHHUKA?

43. Kak BBIMIAINT KOHCTPYKIUSI aHTEHHOTO Mepekitoyatens ummyiabcHoi PJIC ¢
MCIOJIb30BaHUEM JIBOWHOTO BOJHOBOJHOTO TPOWHHUKA?

44, Kax BBINIAIAT KOHCTPYKIUSA QYTUIEKCEPA C UCIIOIb30BAHUEM JIBOMHOIO

BOJIHOBOJHOTO TPOMHMKA MPH paboTe CTAHLIMYU CBSI3M Ha JIBYX Pa3HECEHHBIX
4acTOTax B HEMPEPHIBHOM pekuMe?
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45. KaxoBbl ycnoBus Bo30y:K/I€HHUs IIeYa B KOJIBLIEBOM MOCTE, €CITU KOJIBLIO CBEPHYTO B
E-nmockoctn?

46. KaxoBbl ycnoBus BO30yK/I€HHUS TIeYa B KOJIBLIEBOM MOCTE, €CITH KOJIBLIO CBEPHYTO B
H-niockoctu?

47. CKOJIBKO €Y COACPKHUT KOHCTPYKIHS KOJIBIIEBOTO MOCTa U KaKOBBI PACCTOSIHHS
MEXy Iuieyamu?

48. Kax BBITTIAIUT KOHCTPYKIMS aHTEHHOTO Nepekitouarenss ummnyibcHoi PJIC ¢
MCII0JIb30BaHUEM KOJIbLIEBOIO MOcTa?

49. Kak BRINIAIUT KOHCTPYKIMS 1I€JIEBOr0 BOJIHOBOAHOIO MOCTa?

50. Kak BBIrIAIUT KOHCTPYKILMS aHTEHHOTO NiepekiiroyaTenss umiyibcHoi PJIC ¢
VICII0JIb30BAHUEM I1I€JIEBOT0 BOJIHOBOJHOIO MOCTA?

51. Kak Beirnmsanut konerpykius aymiekcepa PJIC, paGoTaromieit Ha IByX 4acToTax B
HENPEPHIBHOM PEKUME, C HCII0JIb30BAHNUEM I1IEJIEBOT0 BOJHOBOJHOIO MOCTa?

52. Kax BBITTIAIUT KOHCTPYKIMSI BOJTHOBOIHOT'O HAIIPABJIEHHOTO OTBETBUTES?

3. Tembl M 3amaHue JIs1 BBINOJHEHHUS KypcOBOW pabOTHl / BBINOJHEHHS KypCOBOTO IPOEKTa
(Tabnuma 18)
Tabnmuna 18 — IlpumepHBIl TepedeHb TEM Ui BBIMOJHEHHS KypCOBOH paOOTHI / BBIOJHEHHUS

KypPCOBOTO IIPOEKTA

[TpuMepHBIii TepedeHb TeM JIJIs BBIIOJIHEHUS KypPCOBOM paOOThI / BHITOJHEHUS

Ne n/mn
KypCOBOT'O IIPOEKTa

1. upokoauana3zoHHas 3epKajbHas aHTeHHA pajguoTteneckona (Tun aHTeHHOM
cucreMsl - [Tapaboanueckoe 3epkano, 00aydaeMoe HMIMHAPUIECKON CIUpabio).

2. [Tapabonnyeckoe 3epkajio ¢ BOJIHOBOAHO-BHOPATOPHBIM 00JTydaTesieM W3 IBYX
BUOPATOPOB 0OPATHOTO U3ITYUEHHUs, BO3OYKIAEMBIX OTKPBITHIM KOHILIOM
MPSIMOYTOJIBHOT'O BOJIHOBO/IA

3. [Tapabonmueckoe 3epKaio ¢ BOTHOBOIHBIM JBYX IIeNIeBbIM oOyuareneM Katnepa
00paTHOro U3ITYUYEHHUSI.

4. [Tapabonmueckoe 3epKalio ¢ BOJTHOBOHO-BUOPATOPHBIM 00TydaTeIeM U3 YeThIPEeX
BUOPATOPOB 0OPATHOTO U3TYUYEHUS

S. [Tapabosnyeckoe 3epkaio, 00IydyaeMoe TUPAMHUIATBHBIM PYTIOPOM

6. [Tapabonunueckoe 3epkaio, 00IyyaeMoe KOHUYECKHUM PYIIOPOM

7. [TapaGonuueckuit IMHAP, 00TyYaeMblil TMHEWHOMN CHCTEMOI! MOTYBOIHOBBIX
cUH(]Aa3HBIX MIeJIel, TPOpe3aHHbIX Ha IIUPOKON CTEHKE MPSIMOYTOJIBHOIO BOJIHOBOJIA
CO CMEIICHHEM B IIaXMaTHOM IOPSIIKE OTHOCUTENBHO €r0 OCH

8. [TapaGonnueckuit nuIUHAp, 00IyyaeMblil TMHEHHOW cuH(]a3HOI cucTemoit
MOJIYBOJTHOBBIX BUOPATOPOB, PACIOIOXKEHHBIX Ha BhICOTE N=A/4 Ha IMHUPOKOif
CTEHKOM MPSIMOYTOJIEHOTO BOJTHOBOAA Ha paccTosiauu d=4/2 npyr ot apyra

9. JlvpnexkTpuueckast JMH3a, o0syyaeMas upaMuiaibHbIM PYIIOPOM

10. Jusnextpudeckas JIuH3a, 00aydaeMast IMHEMHONW CUCTEMOM TOJTyBOJTHOBBIX
cuH(pa3HbIX IIeNeH, MPOPE3aHHbIX HA IMHUPOKON CTEHKE MPSIMOYTOJIBHOTO BOJTHOBOIA
CO CMEIICHHEM B IaXMaTHOM IOPSJIKE OTHOCUTENIBHO €r0 OCU

11. JlysnexTpuueckas TMH3a, o0ydaeMas THHEHHONH CUCTeMOM TOTYBOTHOBBIX
BHOPATOPOB, PACIIOIOKEHHBIX Ha BRICOTe N=A/4 HaJ MIUPOKOW CTECHKOMH
psSIMOYTOJIBHOTO BOJHOBO/IA Ha paccTosiHuu d=//2 apyr ot apyra

12. MerTasnonjgacTuH4aTas JIMH3a, o0aydyaemasi NIMpaMUAAIbBHBIM PYTIOPOM

13. MerasoniacTuH4aras JInH3a, 00ay4yaemas JTMHEHHOM CUCTEMOI MOTyBOITHOBBIX
cuH(pa3HbIX IIeIeHd, MPOPE3aHHbIX Ha IIUPOKON CTEHKE MPSIMOYTOJILHOTO BOJTHOBOA
CO CMEUICHUEM B IaXMAaTHOM IOPSIKE OTHOCUTENBHO €TI0 OCU

14. MeramnonnacTuH4aTas JInH3a, o0ydaeMas JTUHEHHOW CHCTEMOM MOTYBOTHOBBIX

BUOPATOPOB, PacIOIOKEHHBIX Ha BbIcoTe h=A/4 Haj mMpOKOW CTEHKOH
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psSIMOYTOJIBHOTO BOJHOBO/IA Ha paccTosiHuu d=4/2 apyr ot apyra

15.

AnTeHHas peliceTKa N3 NUJIMHAPUICCKUX CITUPATIbHBIX HSquaTeﬂeﬁ C
OKBUAVCTAHTHBIM PACIIOJIOKCHUEM U PABHO AMIUJIMTYIHBIM B036Y)K,Z[6HI/ICM

16.

BOHHOBOILHO'HIGJ'IGBEUI IJI0CKasd aHTCHHAsA pCIICTKA C SKBUAUCTAHTHBIM
PAaCIIOIIOKCHHUEM U PABHO aMIIJIUTYIHBIM BO36y>KI[CHI/IeM meneﬁ, IIPOPC3aHHbIX HA
HIHpOKOfI CTCHKC MPAMOYT'OJIBHOT'O BOJIHOBO/JJa CO CMCIICHUCM B IAXMAaTHOM
MOPAAKEC OTHOCHUTCIIBHO €0 OCHU

17.

BonnoBoaHO-11I€/I€Bas TUTOCKAs aHTEHHAs PEIIeTKa C SKBUIUCTAHTHBIM
PaCTONIOKEHUEM B PABHO aMILTUTYIHBIM BO30YKICHHUEM IIeNei, MPOPE3aHHbIX Ha
Y3KOM CTEHKE MPSIMOYTOJILHOTO BOJIHOBOJIA HA paccTostHuU 0=4/2 J1pyr OT pyra co
BCTPEYHBIM HAKIOHOM

18.

[Tnockast anTeHHas penieTKa ¢ SKBUAUCTAHTHBIM PACIOIOXKEHHUEM U PABHO
aMIUTATY THBIM BO30YKJIEHUEM HECKOJBKUX JIMHEEK MOJyBOJIHOBBIX BUOPATOPOB,
pacmosoKeHHbIX Ha BbicoTe N=A/4 HaJ MIUPOKOW CTEHKOMN MPSIMOYTOJILHOTO
BOJIHOBOJIA Ha pacctosiuuu d=A4/2 npyr ot apyra

19.

IInockast aHTeHHas peleTKa U3 AUDICKTPUUECKUX CTEPKHEH C 3KBUAMCTAHTHBIM
PAacIoJIOKEHUEM U PaBHO aMIUIUTYTHBIM BO30YKICHUEM H3JIydaTeneit

20.

JIByx3epkanbHas anteHHa Kaccerpena

4. Bompoch! [ist IPOBEACHUS MPOMEKYTOYHOM aTTECTAllMHU MIPH TeCTHpOBaHuu (Tabiuia 19)

Ta6mmma 19 — [IpumepHslii TepedeHs BOIPOCOB IS TECTOB

Ne i/t

[TpumepHBIii nepedeHb BOIPOCOB sl TECTOB

1.

Kakue ¢pyHKunu BoINOIHSACT Nepealniasi AaHTEHHA, €CJIM OHA MOAKJIIYEHA K
paauonepeaTYnKy yepe3 puaepHbIid TPaKT?

1.IIpeobpasyer cszannsie OMB B dunepe, necymue nadopmaruio ot [1P/] , B
cBoOOgHO-pacnpocTpansommecs IMB ¢ coxpanenuem nHpopmanuu u
(bOopMHpPYIOT BIIOJTHE ONpeieTICHHbIE TpeOyeMble XapaKTepucTUku u3nydenus (J1H,
NOJISIpU3aLUs B 33/laHHOM JIMaia30He 4acToT)

2.Y1paBinsieT XxapaKTepUCTUKaMHU 101l U3JIy4€HHs BO BPEMEHU U IIPOCTPAHCTBE.

3. YBenuuuBaeT IIOTHOCTh NOTOKA MOIIHOCTH B OKPY KAaIOUIEM IIPOCTPAHCTBE.

CdopmyamnpyiiTe Ha3HaYeHHe NIPUEMHON AHTEHHbI?

1.06ecrneueHne HaIpaBIeHHOTO MPUEMa, YaCTOTHAs U MOJISAPU3ALMOHHAS CEIEeKIH
PaZAMOCUTHAJIOB, a TaKXe Npeo0pa3oBaHusl pacnpocTpanstomuxcs OMB B
CBOOOTHOM MPOCTPAHCTBE B cBsi3aHHbIe DBM, HanpaBieHHbIe IO GuIepy K
MIPUEMHHKY C COXpaHEHHEM UH(POpMaIUH.

2.Y1paBieHHe CENEKTUBHBIMU CBOMCTBAMM I10 YaCTOTE, MOJSPU3ALIIH,
HaIIPABJICHUIO.

3.M3mepurenbHble (GYyHKIMU - ONpeAeTICHUE HApaBIeHUil, ¢ KOTOPHIX MPUXOAAT
CHUI'HAJIbI U IIOMEXHU.

Kaxkoii 4yacTOTHBIH IMaNa30H OTHOCUTCH K JJIMHHBIM BOJIHaAM?
1.acrotueii quana3od 30-300 xI'o.

2.YacroTHsli quama3oH 3-30 kI 1.

3.Yacrotubeii quana3oHd 3-30 MI'n1

Yro Ha3bIBaETCH aMILUIUTYAHON (PyHKIHE HANIPABJIEHHOCTH AHTEHHBbI?
1.3aBUCHUMOCTBH aMILTATY bl HAMIPSPKEHHOCTH 3JIEKTPUYECKOTO TOJIS B JalIbHEW 30HE
OT YTJIOBBIX KOOpAWHAT 0, @ B chepudeckoii CucTeMe KOOPIUHAT MPHU YCIOBHH, YTO
paccTosiHe OT aHTEHHBI 10 HaOII0JaTeNsl 0CTaeTCsl HOCTOSTHHBIM.

2.3aBUCUMOCTD aMILTUTYIbI HATIPSDKEHHOCTH AJIEKTPUIECKOTO TOJIS B OJIMKHEH 30HE
aHTEHHBI OT YTJIOBBIX KOOpauHAT 0, ¢ B chepruuecKkoil CUCTEME KOOpAUHAT MPU
YCIIOBUH, YTO PACCTOSIHUE OT aHTCHHBI 10 HAOTIOAATeNsl OCTAETCS TIOCTOSIHHBIM.
3.3aBUCUMOCTB pacipeaeieHus aMIUTUTY bl TOKA HA @aHTEHHE OT €€ JIMHEHHBIX
pa3MepoB.
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Yro Ha3pIBaETCS NOJSIPU3ANMOHHON XaPAKTePHCTHUKON AaHTEHHbI?

1.KpuBas, koTopyro onuceiBaeT koHell Bekropa E (romorpad Bekropa E) B
IJIOCKOCTH MEPIIEHINKYJIIPHON HAIPABICHHUIO PACTIPOCTPAHEHUS
3JIEKTPOMArHUTHOM BOJIHBI B CBOOOIHOM ITPOCTPAHCTBE.

2.I'eomeTpuUeCyKO€ MECTO MAKCUMAaJIBHBIX MPOEKIMi BekTopa E Ha Bpamaronrytocs
OCbh IIPUEMHON aHTEHHBI B INIOCKOCTH NEPIIEHIUKYIISIPHOM HAIIPaBJIECHUIO
pacrpoCTpaHEHHUs.

3. 3aBUCUMOCTb aMIUIUTY/1bl HANIPSKEHHOCTH 3JIEKTPUUECKOI0 N0JIS B JAJIbHEN 30HE
OT YTJI0BBIX KoopauHaT 0, @ B chepuueckoii cucteme KOOpIMHaT.

Kak onpenensiloT IMPUHY ANATPAMMBbI HANIPABJIECHHOCTH AHTEHHBI?
1.YrnoBoii cekTop, Ipy KOTOPOM 3HAYEHUE aMIUIUTYy HaNPS)KEHHOCTU
3JIEKTPUYECKOTO MOJs yMeHbInaeTcs 10 3HaueHus 0.707 Euaxc .

2. Yri0oBoi ceKTop, Ipy KOTOPOM 3HAYEHUE aMIUIUTYly HAIPSHKEHHOCTH
3JIEKTPUYECKOTO MOJIsA yMEeHbIIaeTcs 10 3HaueHus 0.5 Evaxc .

3.Y110BO# CEKTOp, IpU KOTOPOM 3HAUEHUE MOILHOCTH MOJsi P yMEHbIIAeTCs 10
s3HaueHust (. 707 Puaxc .

Yro Ha3piBaeTcst Ko3(ppuiueHTom deryieil BOJHbI B JMHUM Nepeaayn?
1.OTHOIIEHNE aMIUTUTY1bl HANIPSKEHHOCTH CYMMapHOM BOJIHBI B MUHUMYME MOJIS B
JIMHUU NIEPENAYU K aMIUIMTYE HAIPSDKEHHOCTH CyMMAapHOU BOJIHBI B MAKCUMYME
TOJIS.

2.3aBUCUMOCTD aMIUIUTY bl HAPSPKEHHOCTH IEKTPUYECKOTO 10JIS BIIOJIb JIMHUU
nepesayu OT €€ KOOpAUHATBHI.

3.0OTHOLIEHNE aMIUIUTY1bl HAIIPSHKEHHOCTH CyMMapHOM BOJIHBI B MAKCUMYM€E T10J1s
B JIMHUU IIEPEAYN K AMIUIATYE HANPSHKEHHOCTH CYMMAapHOU BOJIHBI B MUHUMYME
1OJIst

IIpu kakuX yc10BHSAX B JMHHM NEepefAayvy CyIIeCTBYeT PexKuM Oerymiei BOJIHbI?
1.ConpoTuBieHne HArpy3KH JODKHO OBITh YUCTO AKTUBHOM BETMUYUHON U
PaBHATHCS BOJITHOBOMY CONPOTHUBIICHUIO JIMHUH ITEpEAAdH.

2. ConpoTUBIIEHNE HAIPY3KH JTOJKHO PABHATHCS HYJIIO.

3.JIuHus nepeaayu A0KHA OBITh HATPYKEHa Ha CONPOTHUBIIEHUE, PAaBHOE
BOJIHOBOMY COINIPOTHUBIIEHHIO CBOOOJHOrO npocTpancTa 120m.

IIpu kakuX yc10BHAX B JMHUM NepefAayvy CyLIeCTBYeT PeKUM CTOSTYUX BOJIH?
1. ConpoTuBieHNE HArPy3KU JOJDKHO PABHATHCS WM HYJIHO MM OECKOHEYHOCTH.
2.JIunus nepenauu A0KHA OBITH Harpy>keHa Ha conpotusiieHue 120m.
3.ConpoTuBieHHEe HArPy3KU JOJDKHO OBITh YUCTO AKTUBHOM BETMUYUHON U
PaBHATHCS BOJIHOBOMY CONIPOTHBIIEHHUIO JIMHUY NIEPEIadH.

10.

‘IeMy PABHACTCA BXOAHOEC COITPOTUBJICHUEC )IByXleOBO)]HOﬁ JJUHMH nIepeaavu B
cedeHHH Z MHOW | pa3omkHyTOl Ha KOHIE?

1.ConpoTuBiEHNE IMHUYU YUCTO PEAKTUBHAS BEJIMYMHA U U3MEHSETCA B
COOTBETCTBHUH C BBIPAKCHUEM

: Vs (Z ) .
Za(2) =————=—i-ctgfz
Is=(2)
2. COHpOTI/IBHCHI/IC JIMHUHW YUCTO pCAaKTHBHAA BCIIMYNHA U UBMCHACTCA B
COOTBETCTBUH C BBIPAKCHUEM

Vs (Z) .
s (Z)
3.ComnpoTuBICHHE JOIKHO OBITh YHUCTO AKTUBHOW BETUYMHON B IFOOOM CEUEHUHN U

PaBHATHECA BOJJHOBOMY COIMPOTHBIICHUIO JIMHUU IICPCAAYH.

Za (2) =

—i-tgpz

11.

Yro c000ii npeacTaBsieT CAMMETPUYHBIN BHOpaTop?
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1.CuMMeTpruYHBI BUOpATOP MpeEACTaBIsET COO0H TPOBOJIOYHYIO AaHTCHHY C
TIe4aMu PaBHOU JITUHBI, PACIIOIOKEHHBIMH BJIOJIb 00IIEH OCH, M Y KOTOPOTO B
JT000M CEYEHHH , OTCTOSIIIMM Ha OJJUHAKOBOE PACCTOSHUE OT TOUYEK MUTAHUS TOKU
paBHBI 110 BEIMYMHE U CUH(A3HEIL.

2. CUMMETpUYHBIN BUOpATOP MPEACTaBIsAET COO0H MPOBOJIOYHYIO aHTEHHY C
IJIe4aM¥ paBHOU JUTMHBI, PACIOI0KEHHBIMU MAPAJUICNIbHO APYT IPYTy, U KOTOpas B
OCEBOM HaNpaBJICHUH U3IIy4YaeT AMarpaMMy HampaBiICHHOCTHU B BUJE OKPY>KHOCTU
(HeHarnpaBJIEHHOE U3JIYUYEHHE)

3. CuMMeTpUYHBINA BUOPATOP MPEACTABISIET COOOM MPOBOJIOYHYIO AHTEHHY C
IJIe4aMi PaBHOU JTUHBI, PACIIOIOKCHHBIMU BIOJb OOIIEH OCH, U KOTOpPasi B OCEBOM
HAIpPAaBJICHUU U3JTy4YaeT AuarpaMmy HanpaBJIEHHOCTU B BUJE BOCBMEPKHU.

12. Kakum BbIpaskeHHeM ONHMCHIBACTCS MOJI¢ H3Ty4eHUs CHMMETPHYHOI0
BuOparopa B 1ajibHeil 30He?

1, =i O g (getsn),

n
. o o Hrp-ivy
2. E, =i60f,(8)e' > Imp
p=1 p

3.E = j O0lms sin(@)e' ),
I“1

13. Kakum BbIpaskeHneM ONHMChIBaeTCs (PYHKIMSA HANIPABJICHHOCTH

CHMMeTPUYHOI0 BUOpaTopa B JajibHeil 30He?
cos(kl cos @) — coskl
1. 1(0)= - .
sin @
.| n
sm[(kdZ cosd — 1//)}
2. 1(0)= 21 .
nsin {Z(kdZ cosé —y/)}
3. £(6) = cos(kl sin 6?).
cosé

14. Kakoii Bua umeer aMiiimtTyaHasi QyHKIHMsA HANPABJIEHHOCTH MOJYBOJIHOBOIO
cummeTpuuHoro Budparopa B E u H - mnockocrsax?

1. AMmuTyaHas GyHKIUS HaNPaBJIEHHOCTH MOJyBOJIHOBOTO CHUMMETPHUYHOTO
BuOparopa B E-mtockoctu nMeeT BUA BOCbMEPKH, a B H- TII0CKOCTH — OKpY>KHOCTH.
2. AmMmutyaHas (GyHKIMS HAIpaBICHHOCTHU MOJTYBOJHOBOTO CHMMETPUYHOTO
BuOparopa B E-miockoct nMeeT BUA OKPY>KHOCTH, a B H- MI0OCKOCTH — BOCBMEPKH.
3. AmmutyaHas GyHKIMS HapaBJI€HHOCTH MOJIyBOIHOBOTO CHUMMETPHYHOTO
BuOparopa B E- u H-uiockocTsix nMeeT BU BOCbMEPKHU.

15. Kakoii n3MeHuTcs iMarpaMma HanpaBJIeHHOCTH CHMMETPHYHOI 0
MOJIyBOJTHOBOTO BHOpaTopa B E miockocTu, eciin yBeJIMUuTh €ro JJauny 10 2|
=1,5.7
1.I'maBHBIN JI€MIeCTOK, OpPUEHTUPOBAHHBIN MIEPIICHIUKYJIIPHO OCH BHOpaTopa,
CY3MTCS , HO MTOSIBUTCS B KQKJIOM KBaJpaHTe TUPPAKIUOHHBIN JIETECTOK MO YIJIOM
K ocu BHOpaTopa.
2. 'maBHBII NeNECTOK , OpPUESHTHPOBAHHBIN BJOJIL OCH BUOpATOpa, CY3UTCS , HO
NOSBSTCA AU(PAKIHMOHHBIE JIENECTKU NEPIEHANKYIIpHbIE OCH BUOpaTopa.
3. I'maBHBIA JI€TIECTOK, OPHEHTUPOBAHHBIH MEPIEHANKYIISIPHO OCH BUOpATOpA,
CY3HUTCS .

16. Kakoii u3MeHnTCSl AMarpaMMa HaNpaBJIeHHOCTH CUMMETPHYHOI 0

NOJIyBOJIHOBOTr0 BHOpaTopa B E miockocTu, eciiu yBeJIHYUTD €ro JJIHHY /10
21=47?
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1.I'maBHBIN JIEMECTOK B BUAE BOCBMEPKU, OPUEHTUPOBAHHOMN NEPIIEHIUKYIISIPHO
ocu BUOparopa, Cy3uTCH..

2. I'maBHBIN JIE€MIECTOK , OPUEHTUPOBAHHBIN MEPIICHIUKYJIIPHO OCH BUOpaTopa
,CY3UTCS , HO TIOSIBUTCS B KQXK/I0M KBaJIpaHTe AU(PaKIIMOHHBIH JIETIECTOK MO/ yTIOM
K ocu BHOpaTopa.

3. I'maBHBII JIeTIECTOK B BUI€ BOCBMEPKH, OPUEHTUPOBAHHON BIOJIb OCH BUOpaTOpa,
CY3HUTCH.

17.

YeMy paBHO AKTMBHOE BXO/IHO€ COIIPOTHBJIEHHE IOJIYBOJTHOBOI0 H BOJTHOBOIO
BUOPATOPOB MaJIOH TOJIIUHBI?

OTBeTHI:

1. AKTHBHOE BXOJTHOE COIIPOTHUBIICHHE TOJIYBOJHOBOI'O M BOJIHOBOI'O BUOPATOPOB
paBHo 73,1 Om 1 5000 OM COOTBETCTBEHHO.

2. AKTUBHOE BXO/IHOE CONPOTUBIIEHUE IOJIYBOJIHOBOI'O U BOJHOBOTO BUOPAaTOPOB
paBHO 42,5 Om u 1000 OM COOTBETCTBEHHO.

3. AKTHBHOE BXOJIHOE COIIPOTHBIIEHUE MOJIYBOJHOBOI'O H BOJIHOBOTO BUOPATOPOB
paBHO 73,1 Om 1 377 OM COOTBETCTBEHHO.

18.

.C kaKoii 1e/1bI0 YBeJIHYHBAIOT TOJIIUHY BUOPATOPHBIX AHTEHH?

1. s1g TOoro, 4TOOBI paciiupuTh pabovyIo MOJIOCY YacTOT MO BXOJHOMY
COIIPOTHBIICHHUIO BUOpaTopa.

2. 11 Toro, yToOBI Cy3UTh AMAarpaMMy HalpaBiIeHHOCTH BuOpaTopa B E-mockoctu.
3. 1151 Toro, 4To0bl CBECTH K MUHUMYMY PEAKTUBHYIO COCTABIISIOIIYIO BXOJAHOTO
COIIPOTHUBIIEHUS U YBEIUUUTh COOTBETCTBEHHO aKTHBHOE BXOJHOE CONPOTUBIICHUE,
YTO NMPHUBEJET K YBEIMYCHUIO MOLITHOCTH U3NyuyeHus.Kakue yciaoBus He06X01umMo
BBINIOJIHUTH, YTOOBI aHTEHHA BOJIHOBOM KaHaN M3Jlydaja B IUarpaMMy
HAIPaBJIEHHOCTH BJI0JIb OCH JIMHEWHON CUCTEMBI M3J1y4aTeneii?

19.

Kak opnenTHpoBaHa B IpOCTPaHCTBE IHATPAMMA HANPABJICHHOCTH
cuH(pa3HOM JIUHEHHON cUCTEeMBbI H3Jay4daTesiei?

1.Makcumym JIH neprnieHIuKyJIIpeH OCH JINHEWHON CUCTEMBI U3TydaTese.

2. Makcumym JIH HanpaBiieH BOJIb OCH JIMHEWHON CUCTEMBI U3JIy4aTesei.

3. Makcumym JIH HampaBiieH IIOJ yIJIOM K OCH JIMHEMHOW CHCTEMBI U3JIy4aTelIeH.

20.

Kakoii B B npocTpaHcTBe HMeeT AUAarpaMMa HanpasJeHHOCTH B E-
IUIOCKOCTH JINHEHOM CHCTeMBbl U3 ABYX H3iay4dartenei A-P?

1 . 2. 3.

v
v

v

A

R
_

21.

34. Kakue ycJi0BUSI HEOOXOIMMO BBINOJIHUTD, YTOObI AHTEHHA BOJTHOBOI KaHAaJI
U3J1y4yajia B IMarpaMmy HANpaBJIeHHOCTH B10JIb OCH JIMHEHHOH cUCTEMBI
u3jayydartesnen?

1. PaccrosiHue Mexy usinydarensiMu d JOJDKHO OBITh PaBHBIM UETBEPTH JITHHBI
BOJIHBI B CBOOOHOM MPOCTPAHCTBE, a (pa3a TOKa B KAKIOM COCETHEM H3JTydaTese
JOJIDKHA OTJIMYAaThbCsA Ha BCJII/I‘-II/IHy n/ 2 .

2. Paccrostare Mexay nsaydareasiMu d JOKHO OBITH PaBHBIM MOJIOBUHE JUTHHBI
BOJIHBI B CBOOOJIHOM MPOCTPAHCTBE, a (ha3a TOKa B KaXKJIOM COCEIHEM H3IIydaTese
JOJDKHA OTJIMYATHCS HA BEJIMYUHY T .

3. PaccrosiHue Mexy u3inydaTeasiMu d JTOJDKHO OBITh PaBHBIM YETBEPTH JUTUHBI
BOJIHBI B CBOOOHOM MPOCTPAHCTBE, a (pa3a TOKa B KAKJIOM COCETHEM M3JTydaTene
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JOJDKHA OBITH OAMHAKOBOH ( cCMH(a3HAas CHCTEMA) .

22.

35. Yro Takoe ¢asupoBaHHAS AaHTEHHas peuieTka?

1. PemeTka u3ny4arenei, B KOTOpOH NepeMEIICHHE Tyya AUarpaMMbl
HaIpaBJICHHOCTH OCYIIECTBISAETCS 3a CUET U3MEHEHUS (a3bl B KaXKJIOM
MOCJIEAYIOIEM U3Iy4yaTesle OTHOCUTEIBHO COCEIHErO 10 JMHEIHHOMY 3aKOHY.

2. Pemerka usityyaTtesnei, B KOTOpOH MepeMelIieHue Jyda TuarpaMmbl
HAIPaBJICHHOCTHU OCYIIECTBISETCA 32 CUET U3MEHEHUS (a3bl B KaXKIOM
MOCJIEAYIOIIEM U3JIy4aTesle OTHOCUTEIBHO COCEIHErO M0 KBaAPaTUYHOMY 3aKOHY.
3. Pemerka usny4aresneii, B KOTOpOI epeMeIIeHNeE JTyda JuarpaMMbl
HaIPABJICHHOCTH OCYLIECTBIIACTCS 32 CUET KayaHWsl aHTEHHOW PELIETKU BOKPYT €€
($hazoBorO IEHTpA.

23.

Kakoii Bua nMeeT BbIpaskeHHe MHOKHTEJISI pellleTKH CHCTeMbI U3 IBYX
u3JIydaTesieii, pacnosio:KeHHbIX Ha paccTosiHum d Apyr ot apyra ?

1. f_,00)= cos[% (kd cos@ —y)].

2. f,_,(0) =sin(khcosf).
3. f,_,(0) =cos(khcos0).

24.

Kaxoii B umeer JuarpaMmma HanpaBJIeHHOCTH MOJIYBOJHOBOM meau B E - u
H- njiockocTsx, Npope3aHHOi B IJIOCKOM 0e3rpaHMYHOM JKpaHe?

1./luarpaMmbl HaMPaBJIEHHOCTH UMEIOT BUJ] OKPYKHOCTH U BOCBMEPKH
cootBeTcTBeHHO B E - m H- mnockocTsx.

2. JlnarpaMmbl HaNPaBJIEHHOCTU UMEIOT BUJI BOCBMEPKHU U OKPYKHOCTH
cootBeTcTBeHHO B E - m H-mmmockoctsax.

3. uarpaMmbl HalpaBIE€HHOCTH UMEIOT BUJIT BOCBMEPKH COOTBETCTBEHHO B E- n H-
IUIOCKOCTSX.

25.

Kaxum o0pa3om Hax0 nmpope3aTsb 1eJb B BOJIHOBOE ¢ BOJIHOI Tuna Hio,
4yT0O0bI OHA M3JIy4asa?

1.11lens HAmO IpOpE3aTh BAOIL MATHUTHBIX CUJIOBBIX JIMHUM.

2. lllens HamO IPOPE3aTh BIOJb JICKTPUUSCKUX CUIIOBBIX JTHHUH.

3. lllens Ha/mO mpope3ath NepneHIUKYIIPHO MArHUTHBIM CHJIOBBIM JIMHUSIM

26.

Kakoe paccTrosinue B BOJIHOBOHO-1Ie/1eBOM aHTeHHe (BIIIA) noskHo ObITH
MeKIy MPOA0JIbHBIMH LIeJSIMU HA HIHPOKOH CTEHKe MPAMOYT0JbHOr0
BOJIHOBO/1a, CMEIIEHHBIMU OTHOCUTEJILHO €0 OCH B IIAXMATHOM MOPSAKe,
4TO0BbI OHA U3JIy4asia oauH JenecTok {H nepneHankyjJasipHo BOJTHOBOXY?
1.PaccrosiHne MeXIy COCETHUMHU IEIIMHU, CMEIIEHHBIMU OTHOCUTENHFHO €r0 OCH B
IIaxMaTHOM MOPAAKE, paBHO ITOJIOBUHE JAJIMHBI BOJIHBI B BOJTHOBOAC.

2. PaccrosiHre MeXIy COCETHUMHU ILEISIMHU, CMEIIEHHBIMA OTHOCUTENLHO €T0 OCH B
maxMaTHOM MOPAAKE, paBHO ITOJIOBUHE JJIMHLI BOJIHBI B CBO6OI[HOM MMPOCTPAHCTBE.
3.PaccrosiHre MeXay COCETHUMHU ILETSIMHU, CMEIIEHHBIMU OTHOCUTEIHFHO €r0 OCH B
1aXMaTHOM TOPSIIKE, PABHO JIJTMHE BOJHBI B BOJTHOBOJIE.

217.

Kakoe paccTrosinue B pe30HAHCHOI BOJTHOBOAHO-1e1eBoii aHTeHHe (BLLIA) ¢
NPOAOJIbHBIMH LIEJSIMH HA IIMPOKOM CTEHKE MPSAMOYTr0JIbHOI0 BOJIHOBOA,
CMeIleHHBIMH OTHOCUTEJIbHO €0 OCH B IIAXMATHOM NOPs/Ke, J0JKHO ObITh OT
KOPOTKO3aMKHYTOI'0 MOPIIHSA 10 OJIM:Kaiieil kK Hemy mieau?

1. PaccTosiHME OT KOPOTKO3aMKHYTOT'O MOPIIHS A0 ONvKailiiel K HeMy LIeNU PaBHO
YCTBCPTHU JJIMHBI BOJIHBEI B BOTHOBOZC.

2. PaccrostHre OT KOPOTKO3aMKHYTOTO OPIIHS 10 ONFbKalIei K HeMy IIeId paBHO
II0JIOBHHE NJIMHBI BOJIHBI B BOJIHOBOJC.

3. PaccTosiHre OT KOPOTKO3aMKHYTOTO TOPIIHA 0 OMiKaiiel K HeMy IIeIH PaBHO
JJIMHE BOJIHBI B BOJIHOBOJIC.
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28.

Kakyro nonsipusanuio u3iay4aer BOJHOBOAHO-IeseBas aHTeHHa (BIIIA) co
BCTPEYHO-HAKJIOHHBIMH LIEJSIMHU HA Y3KOH CTEHKe NMPSAMOYI0J1bHOI0
BOJIHOBO/IA € PACCTOSTHUEM Me:KAY measiMmu A/2?

1.Ilonsipuzanys TMHEWHas — rOpU30HTaNIbHAs (IapajuleIbHas OCU BOJIHOBOJA).

2. Tonsipuzanust TMHEWHAsI — BEpTUKAJIbHAS (TIEPIICHIUKYIISIPHAs OCH BOJHOBOA).
3. Ilonsgpu3zanus JTMHENHHAs — IEPIEHANKYJIISIPHAs OCH U3JIy4aroleH Ieu.

29.

Kaxkoe paccTosinie B pe30HAHCHO BOJIHOBOAHO-1Ie/1eBOi aHTeHHe (BILIA) ¢
NOINePEYHBIMH LIEJIAMH HA IIMPOKOH CTEHKe NPAMOYI0/1bHOI0 BOJTHOBOA
HOJIKHO OBITH OT KOPOTKO3aMKHYTOI'0 IOPUIHS /10 OJIvKkaiileil K HeMy ey ?
1. PaccTosiHHE OT KOPOTKO3aMKHYTOT'O MOPILIHS A0 OyinKaiiiell K HeMy LIeJId paBHO
IIOJIOBUHE JIJIMHBI BOJIHBI B BOJTHOBOJE A/2.

2. PaccrosiHre 0T KOPOTKO3aMKHYTOI'O OPIIHS 10 OirrKaliie K HeMy IeIu paBHO
YETBEPTU AJIMHBI BOJIHBI B BOJIHOBOJIE A/4.

3. PaccTosiHMe OT KOPOTKO3aMKHYTOT'O MOPILHSA J0 OyirKaiiield K HeMy 1ocyieHei
uiesin paBHo 3A/4 .

30.

Kakoii Bua nMeeT 1uarpaMma HanpaBJeHHOCTH BOJHOBOIHO-IIIEJIeBOMH
anTeHHbI (BIIA) Geryuieii BOJHBI € MONEPEYHbIMH LIEAIMHU HA IIUPOKOI
CTeHKe MPSIMOYT0JILHOT0 BOJTHOBO/JA NMPH PACCTOSIHUH MEKAY mesasimu 0= 1/4?
1./lnarpamma HanpaBICHHOCTH UMEET OJIUH TJIaBHBIN JIETIECTOK, HAKIIOHEHHBIN K
OCH BOJIHOBOJA.

2. lnarpamma HaIrpaBJI€HHOCTH UMEET OJIUH TJIaBHBIN JIETIECTOK,
MEPIEHIUKYIISIPHBIA OCH BOJIHOBOJA.

3. luarpamMma HaIpaBJIEHHOCTH UMEET OJIUH TJIaBHBIN JIETIECTOK, HAKIIOHEHHBIN K
OCH BOJIHOBOJIA, U TU(PPaKLIMOHHBIA MaKCUMYM, NIEPIEHIUKYIISIPHBIN OCH
BOJIHOBOJ1A.

Tector pazmemniensl https://Ims.guap.ru/course/view.php?id=32

5. KoHTposibHBIE U MPaKTHUECKUE 3a0a4M / 3aaHus 10 auciuiuinae (tadsuma 20)

Ta6muma 20 — [TpumepHBIit IepedeHb KOHTPOJIBHBIX M MPAKTUIECKUX 3a/1a4 / 3aJaHui

Ne i/t

[TpumepHBIii TepeueHb KOHTPOJIBHBIX U MPAaKTHYECKUX 3a/a4 / 3aJaHui

Paccuntarh ¥ MOCTPOUTH TUArpaMMbl HAPABICHHOCTH CHMMETPHUYIHOTO
IOJIYBOJIHOBOT'O BuOparopa (munHa Budparopa 21=4/2) B E- u H- miockocTsx.
[IpencraBuTh 00BEMHYIO TUATPAMMY HAIIPABICHHOCTH.

PaccunTaTth M MOCTPOUTH TUArpaMMy HAIPaBICHHOCTH CUMMETPHUHBIX BHOPATOPOB
mmmaoi 21=1 u 21=1,5/ B E — mockocTH.

OnpenenuTs KOMIUIEKCHOE BXOHOE COTIPOTUBIIEHHE CUMMETPHUYHOIO BUOpaTopa
amuHoM 21=2 M nipu uinHe BosHbI A=10 M, paguyce BuOparopa r=4 MM u
COIIPOTHBIIEHUEM MOTEPb, OTHECEHHOM K KJleMMaM BuOpartopa, Rn=3 Owm.

Onpenenutb KOMIUIEKCHOE BXOJIHOE COMPOTUBIIEHHE CUMMETPUYHOIO BUOpaTopa
amHo# 21=15 M npu anuHe BoHbI A=15 M, paguyce BuOparopa r=10 mm.

OmnpenenuTh KOMIUICKCHOE BXOJJHOE COMPOTHUBICHHE BEPTUKAILHOTO 3a3€MIICHHOTO
BuOpaTopa BbicoTOM h=30 M mpu muHe BoiaHbl A=700 M, paguyce BuOparopa r=4
MM. CONpPOTUBIICHHE NTOTEPh B aHTEHHE, OTHECEHHOE K TOKY Y OCHOBAHHUSI aHTCHHBI,
R,, =2 Om.

Paccuurate nuarpaMmmsl HanpaBiaeHHOCTH B E- 1 H- MIIOCKOCTAX TMHEWHOW CUCTEMBI
u3JTydaTesne, cocrosmiei u3 dethipex (N=4) mojyBOJHOBBIX BHOpatopos (21=1/2),
pacIoJIOKEHHBIX OJWH Haja APYyruM Ha pacctosaud d=1/2 u BO30YKTaeMBIX
cuHdpazHo (y=0) TokaMu paBHOW aMILUIUTY b
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7. Paccuurate aumarpammel HanpaBieHHOCTH B E- u H- miockocTsx nuHEHOMN
CUCTeMBl W3JIydareliel, COCTOSAIIeH W3 JBYX MapaliedbHBIX CHMMETPHYHBIX
BuOpaTopoB mnHOU 21=4/2, pacnionoxkeHHbIx Ha pacctostuuu d=A/4 apyr ot apyra u
IIMTaEMBIX TOKAMHU OJMHAKOBOH aMILTHTYIBI, HO CO cABUroM 1o dase y=90° -

8. PaccunTaTh reomerpuueckue M 3JEKTpUUECKUE MapaMeTphbl JIMHEHHOHN cuH(pazHOM
BOJIHOBO/IHO-ILI€JIEBOM aHTEHHBI, y KOTOPOW WIEJIM MPOPE3aHbl Ha IIMPOKON CTEHKE
IIPSIMOYTOJIBHOI'O BOJIHOBOJA CO CMELIEHHMEM OTHOCUTENIBHO IPOJOJBHOM OCH B
I1aXMaTHOM TOPSIJIKE .

9. PaccunTaTh LMIMHIPUYECKYIO CIUPAIbHYIO AHTEHHY, paOOTaIOLIyI0 B pEXHUME
OCEBOI'0 M3JIy4YeHMs] B jauanazoHe BOJIH A=10-15 c¢cM u umerouryro yroj HakJIOHa
BUTKOB (yron HamoTku) a=140.

10 Onpenenutb reOMETpUYECKUE pa3Mepbl TUPaMUJAIBHOIO PyHopa, UCIOIb3yEMOIo
B KayecTBe OOJydaTelss 3epKajJlbHOW mapabonuyeckod aHTeHHBI. Pabouas anunHa
BOJIHBI A=5 CM, YPOBEHbB TOJIsI Ha Kparo 3epkayia A=0,3, yros packpbiBa mapadogona
y0=700.

10.5. Meronuyeckue MaTepHalbl, OMpeneisioule MpOUeAyphl OLEHUBAHUS 3HAHWM, YMEHUH,
HaBBIKOB U / WM OMBITA JCSITEIBHOCTH, XapaKTEPUIYIOIUX dTarbl (JOPMHUPOBAHUS KOMIIETEHIIHA,
conepskarcs B [Tonoxkenusax «O TekylieM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHOM aTTecTaluu
cryaeatoB ['VAIIL, oOydaronmxcss 1o mporpammamM BbICIIero oOpaszoBaHusi» U «O MOmyIbHO-
PEUTHUHTOBOM CHCTEME OIEHKH KadecTBa yueOHOM paboThl cTyaeHTOB B 'Y Aly.

11. MeToauveckue ykazauusi JJis1 00y4arOIIMXCs 110 OCBOEHHIO U CIUIINHBI

Lenpro TUCIUIUINHEL SBJISETCS — MOJIYUYEHHE CTYJEHTAaMH HEOOXOAMMBIX 3HAHUI, YMEHUHN 1
HaBBIKOB B 00JacTH COBPEMEHHBIX aHTEeHH M ycrpoiictB CBY; co3manue mnoajep:kuBaromen
00pa3oBaTeNbHON Cpe/bl TTpenoaaBaHus mo HanpasieHuio «25.05.03 «Texuuueckast SKCIUTyaTaIus
TPAHCIIOPTHOTO  PaJnO00OpYy/OBaHUS»  HANpaBICHHOCTh  «TexHuueckass  3KCIUTyaTalus
PaZMOdJIEKTPOHHOTO  O0OpYy/JOBaHUS BO3AYLIHBIX CYJOB U a’pONOPTOB»; MPEIOCTaBICHHE
BO3MOXKHOCTH  CTyJE€HTaM  pa3BUTb W  NPOAEMOHCTPUPOBATh  HABBIKK B  o0iactu
9KCIIEPUMEHTAIILHOTO HUCCIIeI0OBAaHUSI U HACTpOiike aHTeHH U ycTpoicTB CBY, a Takxke HaBBIKU MO
ABTOMATH3UPOBAHHOMY pacueTy U YMEHHE UX UCIIOJIb30BaHUS MPU TEXHUYECKOM OOCTYKUBAaHUU U
HACTpONKE pPAaJMOTEXHUYECKUX YCTPOMCTB M CHCTEM, B HAy4YHO-MCCIEAOBAaTEIbCKOW H
IIPOU3BOJCTBEHHON JESATENIbHOCTH B 00JACTSAX JIOKAIIMOHHOTO, HAaBMTAallMOHHOTO M CBSI3HOTO
Ha3HA4YECHMSI.

Mertoauyeckue ykazaHusi UIA  O0y4YalOUIMXCA 10 OCBOCHHMIO JIEKIIHOHHOIO
MaTepHuaJia (eciu npedycmMompeHo yueOHbIM NIAHOM RO OAHHOU OUCYUNIUHE)

OcHOBHOE Ha3Hau€HHE JEKIMOHHOTO MaTepuana — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
IIyOOKOE U SICHOE M3JI0KEeHUE yueOHoro marepuania. HazHaueHne cOBpeMEHHOW JIEKIIMM B paMKax
TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(OpPMAIHMIO MO TeME, a B OCBOCHHUHU
(dyHIaMEHTAIBHBIX TPOOJIEM TUCIUILTMHBI, METOJ0B HAYYHOTO MO3HAHUS, HOBEHIIINX JTOCTHIKEHUIN
HAayyHOM  MbIcaM. B ydeOHOM  mporecce JeKIMS  BBINOJHAET  METOAOJOTHYECKYIO,
OpPraHU3AIMOHHYI0 M HH(POPMAINMOHHYI0 (QYHKIMU. JIEKIMA pacKpbIBaeT TMOHATUWHBIN ammapar
KOHKPETHOW 005acTu 3HaHuA, €€ mpoOJeMbl, JaeT IEIbHOE MPEJICTaBICHHE O IUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCITUTUTHHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUU 00YYAIONIMMCS JIEKIIMOHHOTO MaTepuana;

— TMOJYyYEHUE COBPEMEHHBIX, LIETIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONpeAeseTcs eJIEBOM YCTaHOBKOM K KaXKJA0W KOHKPETHOU TeME;
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— TIOJyYEHUE OIBITa TBOPUYECKOUN pabOTHI COBMECTHO C IPEIOIaBATEIICM;

— pa3BuTHEe  TNPO(EeCCHOHABLHO—ICNIOBBIX  KadecTB, JIIOOBM K  TNpeaAMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIsi CAMOCTOSTEIILHON paOOTHI;

— TIONy4YeHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BHUTHs HAYKH M TEXHUKU U O MPOTHO3E
WX Pa3BHUTHUS Ha OJVOKAWIITNE TOJIBI;

— HAY4YUTCS METOJMYECKH 00pabaThiBaTh MaTepuai (BBLICIATh TIJIABHBIC MBICIH U
MIOJIO’KEHUSI, IPUXOIUTh K KOHKPETHBIM BBIBOJIAM, MIOBTOPSATH UX B PA3IMUHBIX ()OPMYIIUPOBKAX);

— TOJyYeHHUE TOYHOTO TOHUMAHUS BCEX HEOOXOIUMBIX TSPMHHOB U TIOHSATHH.

JICKIIMOHHBIH ~ MaTepWal  MOXET  CONPOBOXKIATHCA  JIEMOHCTpAIlMCH  ClIalIoB U
UCIIONIb30BAaHUEM  pa3JaTOYHOrO0 MaTepuajga TpH TPOBEICHHUH KOPOTKHUX JTUCKYyCCHH 00
OCOOCHHOCTSIX MPUMECHEHHS OT/ICIbHBIX TEMATHK I10 JTUCIUILIHHE.

CTpyKTypa npeaocTaBiICHUs JICKIIMOHHOTO MaTepHraia:

1.®opMynupoBKa 3a4a4UH JICKIIHH.

2. Pazgensi wm maparpadbl  HW37MaraeMoro  Marepuaia ¢ COOTBETCTBYIOIIMMH

MaTeMaTU4YCCKUMHU BBIKJIIaIKaMU.
3. I'padpuueckure MaTepuaibl HEOOXOAUMBIX TEOPETHUECKUX 3aBUCUMOCTEH.
4. BeIBOIBI IO KAXKIOMY Pa3zeiy.

MeTtoanyeckue YyKa3aHMsA [JJsi O0Oy4alOIIMXCS MO TMPOXOKICHHI0 NPAKTHYECKHX
3aHATHH (eciu npedycmMompeno y4eoHbIM ni1aHOM RO OGHHOI OUCUUNIUHE)

[IpakTuueckoe 3aHATHE SBISIETCS OJHOW K3 OCHOBHBIX ()OpPM OpraHu3aluy y4eOHOro
npoliecca, 3aKII0Yaroelcss B BBITOJHEHUH OOy4YarOUIMMHUCS 07, PYKOBOJACTBOM IIperojaBaTelis
KOMIUIEKCAa Y4YeOHBIX 3aJaHUi C IEeJIbl0 YCBOEHHUS HAyYHO-TEOPETHUECKUX OCHOB Yy4eOHOMU
JUCLUTUIMHBL, TPUOOPETEHHSI yMEHUN M HAaBBIKOB, OIBITA TBOPUECKON JAESTEIbHOCTH.

[enpio MpPakTUYECKOTO 3aHATUS JUIs OOYyYaroIlerocsi SBIsSeTCS NPUBUTHE OOydaromeMmcs
YMEHUH U HAaBBIKOB IIPAKTUYECKOU IEATEIBHOCTH 110 U3Yy4aeMOM AUCIUIUIMHE.

[Inanupyemsle pe3yabTaThl IPU OCBOEHUHU O00yUaroeMCs IPAaKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yrayOlieHue, pacliMpeHHe U JAeTalu3alys 3HAaHUM TpH  pelieHuH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  IIO3HABATEJIbHBIX  CIOCOOHOCTEH,  CAMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJAJEHHE HOBBIMM METOJaMHM W METOAMKAMU H3y4YeHHs KOHKPETHOW yueOHOM
JVICTIATUTHHEI,

— BbIPa0OTKAa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHUS TOJyYEHHBIX 3HAHMHA JUIs
BBITTOJIHEHUS 33 JaHUA;

— olecrieueHue paMoOHAIBHOTO COYETAaHUS KOJUICKTUBHOW M WHAMBHIYaJIbHOH (opm
00y4eHwusI.

DyHKINUN NPAKTUYECKUX 3aHATUH:

— IO3HaBaTebHas,

— pa3BuBarolas;

—  BOCHHTATEJIbHAS.

[lo xapakTepy BBITOJHSIEMBIX OOYYAIOIIMMCS 3alaHU TI0 TPAKTHYECKUM 3aHATHSIM
MOJIPA3IEIISIOTCS Ha:

—  O3HAKOMWTEIbHBIC, IPOBOJIUMEIC C IEIBI0 3aKPEIUICHUS W KOHKPETHU3AIMH W3YICHHOTO
TEOPETUYECKOTO MaTepHaa,

— aHaJIWTUYECKHE, CTaBAIIME CBOCH IENBI0 MOJyYEHUE HOBOW MH(GOpPMAIIMA HAa OCHOBE
(dbopManr30BaHHBIX METOJIOB;
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— TBOpYECKHE, CBS3aHHBIE C IOJYyYEHHEM HOBOM HMH(OpPMALUU IyTEM CaMOCTOSTEIBHO
BbIOPAHHBIX MTOIXO0JI0OB K PELICHUIO 3a1au.
@OopMBl OpPraHM3alM NPAKTUYECKUX 3aHATHNA OINPENENSIOTCI B COOTBETCTBUM  CO

crienu(PUIecKuMrU  OCOOCHHOCTSAMHU YUeOHOM IUCHUIUIMHBI U TeiasiMu oOydeHus. OHU MOTyT
IPOBOTUTHCS:

— B MHTEpPaKTUBHOHU (hopMe (pellieHue CUTYalMOHHBIX 33]1a4, 3aHITHSI 110 MOJIETMPOBAHUIO
pEAIIBHBIX YCIIOBUH, JEJIOBBIE WIPHI, WUIPOBOE IPOCKTHPOBAHME, HWMUTALMOHHBIE 3aHATHSA,
BBIC3/IHBIC 3aHATHA B OpraHu3anuu (MpeInpusTHsi), AeioBas ydeOHas urpa, posieBas Hrpa,
IICUXOJIOTHYECKHI TPEHHUHT, KeWC, MO3rOBOIl IITYPM, IPYIIIOBBIC AUCKYCCHH);

— B HE MHTEPAaKTUBHOW (opMe (BBINOJIHEHHE YNPaKHEHW, peIleHHe TUIOBBIX 3ajad,
pellIeHne CUTYallMOHHBIX 33]1a4 U JPyroe).

Metoauka npoBeieHUs] MPAKTUYECKOTO 3aHATUS MOXKET OBITh pa3IMYHOM, IPU 3TOM BaXKHO

JOCTHIXXCHHC 06]]_[6171 OCJIU JUCIHUITIINHBI.

TpeOoBanus K NPOBeICeHUIO NPAKTHYCCKUX 3aHATHI

CryneHt o00s3aH O3HAKOMMTBCS C COJCpXKAHMEM 3a/add, IPEAJIOKECHHOH eMy Ha
IIPAKTUYECKUX 3aHATUAX. [[OHATH ee CMBbICT M HaMETUTh IUIaH pelleHus. Jlamee OH HCIOJIb3yeT
a100 JEeKIHH, JINOO CIPaBOYHYIO JIUTEPATYPY U peIlaeT 3a/1auy CaMOCTOSTEIbHO.

MeToanuyeckue yKazaHusl 1Jisi 00y4aIOMIUXCS 10 MPOXO0XKIAECHUI0 J1a00paTOPHBIX padoT
(eciu npedycmompeno yueonvim naIaHOM RO OGHHOU OUCUUNIUHE)

B xozne BbINOJIHEHUs 1a00pPaTOPHBIX pabOT 00yYaroImUiiCs TOKEH yIIIyOUTh U 3aKpENuTh
3HaHUS, IPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHON METOIMKOW M TEXHUKOW JKCIIEPUMEHTA B
COOTBETCTBUM C  KBaJU(PHUKAIMOHHOH  XapaKTepUCTUKOW  oOyuaromierocs.  BwimomHeHue
71a00paTOpHBIX PabOT COCTOUT M3 HKCIEPUMEHTAIBHO-TIPAKTUUYECKON, pacueTHO-aHAIUTUYECKOU
4acTel U KOHTPOJIBHBIX MEPOIPHUITHI.

BrimonHenue m1abopaTopHbBIX pabOT o0OydaroUMMCs SIBISETCS HEOTHEMJIEMOM YacThiO
U3yYeHUs JAMCLUUIUIMHBI, ONpejaeaseMoil ydyeOHbIM IUIAHOM, W OTHOCHTCA K CpPEICTBaM,
00ecreynBaroIuM pelIeHUe CIeIyIOINX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— npuobpeTeHHe HaBBIKOB MCCIEIOBaHUS MPOLECCOB, SIBJIEHUM U 00BEKTOB, H3YYaeMbIX B
paMKax JaHHOM IUCLUILINHBI;

— 3aKpeIuleHUE, pa3BUTHUE W JCTAJIM3alUs TEOPETHUYECKUX 3HAHUM, IOJy4YEHHBIX Ha
JEKIMSX;

— IoJIyueHHe HOBOM MH(OpMAIUK 110 N3y4aeMOW AUCHUILINHE;

— npuoOpeTeHne HaBBIKOB CaMOCTOSITENBHON PadOTHI € TaOOpaTOPHBIM 000PYAOBAHUEM H
npubopamH.

3aganue U TpeOOBaHMS K NIPOBEACHHIO JIa00OPATOPHBIX PadoT

1. O3HaKOMHTBCS C METOJMUECKOM pa3paboTKoii k 1abopaTopHOii padore.

2. IIpopaboTaTh CaMOCTOSITEILHO TEOPETUUECKUI MaTepual, MOoJACPKUBAOIINN TEMATHKY
nabopaTopHOM pabOTHI.

3. O3HaKOMHUTBCS C anmapaTypou, BXOIAIIEH B TaOOPaTOPHYIO YCTAaHOBKY.

4. PaccunTtaTh M TOCTPOUTH HEOOXOIUMBIE TEOPETUYECKUE 3aBHCHUMOCTH IO 3a/IaHUIO
npenoaaBaTes.

5. OTBeTUTh Ha KOHTPOJbHBIE BOMPOCH], MMEIOIIHUECS B METOAUYECKOW pa3paboTke K
nabopaTopHoii padore.
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5. OtBeruTh Ha BONPOCHI KOJJIOKBUYyMa, MPOBOAMMOIO TMpernojaBareieM Mepen
BBITIOJTHEHHEM J1a00paTOPHOI pabOTHI.

Crpykrypa u ¢popma oT4era 0 1a00paTopHOIi padore

OT4er AOKEH COJIePKaTh:

1. TuTybHBINA JUCT.

2. Kpatkyto ¢hopMyJIHpOBKY 3a/1a4ll UCCIIETOBaHUSI.

2.CTpyKTypHYIO CXeMY H3MEpPUTEIHHON YCTaHOBKH J1A0OpaTOPHOU pabOTHI.

3. Tabnu1sl SKCIIEPUMEHTAIBHBIX HCCIIEI0OBAHUH.

4. I'paduueckue 3aBUCUMOCTH OT 33IaHHBIX ITAPAMETPOB MCCIIEyEeMbIX BEJINYHH.

5. PacderHble nmaHHble H TrpaduuecKHe MaTepHalbl HEOOXOIUMBIX TEOPETHUYCCKHIX
3aBUCHMOCTEHN.

6.CpaBHUTEIBHBIN aHAJIW3 TAHHBIX TEOPUU U IKCIIEPUMEHTA.

7. BeiBoibI IO pabore.

TpedoBanus k opopmiieHHIO OTUETA 0 JIAOOPATOPHOI padoTe

OTuer BBINOJIHAETCS B COOTBETCTBUM C JCHCTBYIOIIMMHU IOCYAapCTBEHHBIMU CTaHIApTaMU
KQKIbIM CTYJEHTOM HWHAMBHAyaJbHO B II€YaTHOM WM PYKOIMCHOM BuAEe Ha Oesoil Oymare
dopmata 210x297 mm. Tabiuibl 3KCIEPUMEHTAIBHBIX UCCIIEIOBAaHUI U TEOPETUYECKUX PACUETOB
IIPUBOJSTCS C COOTBETCTBYIOIIEH HyMepaluen 1 3aroJJOBKaMHu.

Ilepeyenr MeTOOMYECKHMX YKa3aHHH II0 NPOBeJdeHHIO J1a0opaTopHbIX pador. Bce
METOJAMYKH MMEITCH HAa Kadeape B 3JIeKTPOHHOM BHJI€.

1. HccnenoBanne aHTEHHBI TUIA «BOJHOBOW KaHam». Hukutun B.T. Mertoa. ykas. k
BhITIOJTHEHMTO J1a0. pab. JIMAIIL, JI., 1986r. -25c¢.

2. HccnenoBanue pymHopHBIX aHTEHH C KOPPEKTUpPYIOIMMHU JuH3amu. PemopoBa JILA.,
I'magkwit H.A. Metoa. yka3. k BeimosiHeHHo J1a0. pad. ['YAII, C.-116.2002r. -25¢.

https://Ims.guap.ru/new/mod/lesson/view.php?id=11068

3. UccnenoBanue 3epkanbHbix aHTeHH. [lanuno FO.H., Hukutun B.T. Meroa. yka3. k
BhITIONIHEHUIO J1a0. pad. ['AAIL, C.-116.,1996r. -25¢.

4. CornacoBanue BojHOBOJa ¢ Harpyskoi. ®denoposa JI.A., Mumypa T.I1. Meroa. ykas. k
BbINOJIHEHHIO J1a0. pad. JIMAITIL, JI., 1991r. -30c.

5. HccnenmoBaHme  4eThIpeX  IUICUHBIX BOJTHOBOJIHBIX ~ JJIEMEHTOB  aHTCHHBIX

nepekouareneii. @egopona JILA., lanunos KO.H. Metoa. yka3. k BeiotHeHHIO J1a0. pad. ["AAII,
C.-116.,1994r. -24c.

6.MccrnenoBanue ¢da3upoBaHHOW aHTeHHOW pemreTku. MenbHukoBa A.1O., @enoposa JILA.
Meron. yka3. k BeinonHeHuto 1ab. pad. ['YAIL, C.-I16., 2008r. -41c.

7.MccnenoBanue IUIOCKOM JIBYX3aXOJHOW chupaibHOM aHTeHHbl. degopoBa JLA.,
®paniy3oB A.Jl. Meroa. ykas. k BeinoaHeHuto J1ad. pad. ['YAIL C.-116., 2002r. -22c.

8.UccnenoBanue aHTEHHBI ¢ peryiupyemoii nonspuzanueid. @egopona JI.A., Janunos 10.H.
Mertona. yka3. Kk BemmosiHenuto j1ad. pad. 'AAII, C.-T16., 1997r. -17c.

9. UccnenoBanue BOIHOBOAHO-IIENEBbIX aHTeHH. Hukutun b.T., T.IL.Mumypa, Kpacrok
B.H. Metoza. yka3. k BeinoaHeHuto j1ab. pad. I'YAIL, C.-I16., 1999r. -33c.

https://Ims.guap.ru/new/mod/lesson/view.php?id=11521



https://lms.guap.ru/new/mod/lesson/view.php?id=11068
https://lms.guap.ru/new/mod/lesson/view.php?id=11521
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10. UccnenoBanne cnupanbHbix aHTeHH. DenopoBa JILA. MeTof. yka3. K BBIIOIHEHUIO 71a0.
pa6. 'YAIL C.-116., 2002r. -22c.

Metoauyeckue ykKa3aHusi s O0y4alIIMXCsi 10 TNPOXOXKICHHI KYPCOBOIO
NMPOEeKTUPOBAHUSA/ padoThI (eciu npedycmMompeHo y4eoHviM niAAHOM RO OAHHOU OUCUUNIUHE)

KypcoBoii npoekt/ pabota nmpoBoauTcs ¢ LeNbi0 GOpMUPOBAHUS Y OOydaOIIUXCS OMbITA
KOMILJIEKCHOT'O PELICHUsI KOHKPETHBIX 33724 IPOo(PeCcCUOHATBHOMN NeATETbHOCTH.

KypcoBoii mpoekTt/ paboTa 1mo3BoJisieT 00y4yaromemMycs:

— CHUCTEMATHU3UPOBATh U 3aKPENUTh MOJTYUYECHHbIE TEOPETUUECKUE 3HAHUS U MPAKTUUECKUE
yMEHHS TIO0 MPOo(eCcCHOHAIBHBIM YUYeOHBIM JWCIMIUIMHAM M MOJYJSIM B COOTBETCTBHH C
TpeOOBaHUSIMU K YPOBHIO IMOATOTOBKH, YCTAaHOBJIEHHBIMU IMPOTPAMMON Yy4eOHOW IUCIMILTUHBI,
POTPaMMOii MOATOTOBKH CIIEIIHATICTAa COOTBETCTBYIONIETO YPOBHS, KBATU(UKAIIH;

— TPUMEHUTH TMOJTYYEHHBIE 3HAHWS, YMEHHUS M TPAKTUYCCKUN ONBIT TMPU PEIICHUH
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBHH C OCHOBHBIMU BHIaMU MPO(EeCCHOHAIBHOMN ASSITENbHOCTH 110
HaIpaBJICHUIO/ CTICIIMAIIBHOCTH/ IPOTPaMME;

—  yIIIyOUTh TEOpEeTUYECKHe 3HAHHS B COOTBETCTBUHU C 3aJJaHHON TEMOM;

— cdopMupoBaTh yMEHHSI TNPUMEHATh TEOPETHUYECKHWE 3HAHUSA MpPU  PEIICHUU
HECTaHJapTHBIX 33/1a4;

— TMPHOOPECTH OMNBIT AHAIUTHYECKOW, pacuéTHOM, KOHCTPYKTOPCKOH paboThl H
c(hopMUPOBATh COOTBETCTBYIOIINE YMEHUS;

— cdopMupoBaTh yMeHHUS pabOThl CO CHEUUATbHOW JUTEPATypol, CIpPaBOYHOMH,
HOPMATUBHOW U MPABOBOM JTOKYMEHTAIMEH U UHBIMUA WH(OPMAIIMOHHBIMU UCTOYHHKAMU;

— chopmupoBath ymeHus (popMyIHpOBaTH JIOTUYECKH OOOCHOBAaHHBIE  BBIBOJIHI,
MPEJIOKEHHUS U PEKOMEHIalliu TI0 Pe3yJIbTaTaM BBIIIOJIHEHUSI pPaOOThI;

—  pa3BUTh NPOo(ecCHOHANBHYIO MUCEMEHHYIO M YCTHYIO pedb 00yUaroierocs;

— Dpa3BUTh CHCTEMHOE MBILIUIEHHE, TBOPYECKYI0 HMHMIMATHUBY, CAMOCTOSITEIBHOCTD,
OpPraHU30BaHHOCThH M OTBETCTBEHHOCTH 32 IPUHUMAEMBbIE PEIICHHUS;

— cdopMUpOBaTh HABBIKM IUIAHOMEPHON  peryisipHOd paboThl Haja  pelleHHueM
MOCTaBJIEHHBIX 3a/1a4.

CTpyKTypa nosicCHUTEJIbHOM 3alIUCKH KyPCcOBOi padoThl / mpoeKTa

1.BBenenue.

2.CTpyKTypHas cxeMa pPaJMOTEXHUUYECKON CUCTEMBI.

3. llpuHnunuanbHas cxeMa aHTEHHO-(HIEPHON CUCTEMBI.

4.PacyeT reoMeTpUYECKUX U JJIEKTPUUECKUX ITAPaMETPOB 33JJaHHOTO YCTPOMCTBA U JIOITyCKH
Ha U3TOTOBJICHHUE.

5..PacueTt 3neMeHTOB (UAEPHOTO TPaAKTa.

6. PazpaboTaTh KOHCTPYKIMIO AHTEHHOT'O YCTPOWCTBA U IMPUBECTH €€ ONUCAHUE.

7. Yeprex 0011eT0 BUAA AaHTEHHOTO YCTPONUCTBA C TaOapUTHBIMH pa3MepaMH.

7 CIMCOK HCIIOJIb30BAHHOM JINTEPATYPHI.

TpeboBanusi K 0()OpMIIEHUIO MOSICHUTEILHOM 3aNIMCKH KYPCOBOM padoThl / MpoeKTa

[losicHuTenpHas 3amMcKa JOJDKHA OBITH BBITIOJHEHAa Ha Juctax (opmarta 210x297 MM
YEpHOM IIAPUKOBOM PYUYKOM WM pacreyaTaHa Ha KommbiloTepe. Vcronb3yemble pacueTHbIE
dbopMyIibl TPUBOAUTH CO CCBUIKOM Ha JHUTEpaTypy B OYKBEHHOM OOO3HAaYeHHHM C KPaTKUM
MOSICHEHUEM MX 3HAYEHUM, a 3aTeM MpPEACTaBUTh C IOJICTABICHHBIMU UYHCIOBBIMH 3HAUYCHUSIMHU.
PacyeTsl TeopeTHUeCKUX 3aBUCHMOCTEHW NMPUBOAWUTH B TaOnMIax, a 3aTeM B IpaduyecKoM BHIE.
PucyHOK niaM HECKOJIBKO PUCYHKOB IPHUBOJUTH HAa OTHAEIBHBIX CTPAHULAX C COOTBETCTBYIOLIEH
HyMepalnuen I0 TEKCTY NOSICHUTEIbHOU 3aIIUCKH.
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Ilepeyenb MeToANYECKHX Pa3pPadOTOK MO MPOBEIEHUI0 KYPCOBOI0 MPOEKTA
MeTtoanuka umeeTcs Ha Kadeape B 3J1eKTPOHHOM BHjI€.

1. ®enopona, JI. A. @33 Pacuer u NpoeKTUPOBAHUE aBUALMOHHBIX AaHTEHH CBEPXBBICOKHX
gacToT: yueb. mocooue / JI. A. demoposa, H. A. I'mankwmii, b. A. Aroxos. —CII6.: I'YAIIL, 2019. —
145 c.

https://Ims.quap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5
%D0%B4%D0%BE%D 1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B
4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf2.
®enoposa JILA., MenpHukoBa A.JO. Pacuer u npoexkTupoBaHHME IMH30BBIX aHTEHH. Merton.
yKa3aHUs K KypcoBOMY M JUILIoOMHOMY npoektupoBanuto. ['YAIL, C.-116., 2002r.-33c.

3.benonepkoBckuit I'.b., Kpactoxk B.H. 3agaunm u pacuersl 1mo Kypcy «AHTEHHBI U
ycrporictBa CBU». Yuebnoe nocodue. I'YAIL,C.-116.,2002r. -177 c. 50 3k3.

4. Huxutun b.T., Xpamuenko I'.H. [IpoektupoBanue Ha DBM II10CKMX aHTEHHBIX PELIETOK
oBasibHOH Qopmbl. Meton. ykazanust muist 11 u KII. TAAIL, C.-116., 1995r.-19c.

5. Huxutun B.T., Xpamuenko I'.H. BonHoBoaHo-11eneBble aHTeHHBI. [IpoekTupoBaHue u
pacuet. YuebHoe nmocooue. I’ AAILC.-I16., 1992r. -132c.

5. Huxkutun B.T., ®enoposa JI.A., Xpamuenko ['.H. Ilpumenenne 9BM mig pacuera
anTeHH. Meton. ykazanus ana 11 u KII . JIMAIL JI., 1988r.-31c.

7. Hukutun b.T., Kpactok B.H.., Xpamuenko I'.H., [llumosa C.}O. ABTomaTu3npoBaHHOE
MIPOCKTUPOBAHUE 3E€PKAIbHBIX AHTEHH C OBaJbHOU ameptypoil. Meroxa. ykazanus. JIMAIIL JI.,
1989r.-21c.

8. Hukutun B.T., Xpamuenko I'.H. Pacuer u mpoextupoBaHue obOiayuaTesell 3epKalbHBIX
anteHH. Meton. ykazanus aisa JI1 u KII1. JIMAIL JI., 1989r.-17c.

9. Hukutun b.T., Xpamuenko I'.H. PacyeT u mpoekTtupoBaHue 3epKajbHbIX aHTEHH. MeTo .
ykazanus s 11 u KI1. JIMAIL JI., 1989r.-14c¢

MeTtoauyeckue yka3aHusi i OOYYAIOIIMXCS MO MPOXOKIACHUIO CAMOCTOSITEIbLHOM
padoThI

B Xxome BBIONHEHUS CaMOCTOSITENBHOW palbOThI, OOYUYaIOIMIUNCS BBHITIONHSAET PaldoTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE MpENojaBaTess, HO 0e3 ero HEemocpeJACTBEHHOTO
y4acTusl.

Jns oOydaromuxcss mo 3a0uHOil Qopme oOydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOJIBbHYIO PaboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENBHON paboOThl, y oOydaromerocst (popMHpYeTcs
enecoodpa3Hoe IIaHupoBaHUe pabouero BpeMeHH, KOTOPOe MO3BOJSET UM pa3BUBATh YMEHHS U
HAaBBIKH B YCBOCHUU M CUCTEMATH3AIMH MTPUOOPETAEMBIX 3HAHUN, 00ECTIEYMBAET BHICOKHI YPOBEHb
yCIEeBAaEMOCTH B MEPUOJ 00yUEHHUS, TOMOTAET NOJYUYUTh HABBIKU MOBBIIIECHUS TPO(ECCHOHATEHOTO
YPOBHS.

MeTonuyeckuMu  MaTepHalaMu, HANPaBISAIONIMMU  CAMOCTOATEIbHYIO  paboTy
00y4JarOIUXCs SIBISTFOTCSI:

—  yueOHO-METOJMYECKHI MaTepHal o JUCIUILINHE;

— METOAMYECKHE YKa3aHUsl MO BBIOJHEHUIO KOHTPOJIBbHBIX paboT (A1 00ydarommxcs mo
3204HOM (hopMe 00yUeHus).


https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
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MeToauyeckue yKazaHMs Ui OOYYAKOIIMXCH MO NPOXOKIECHUIO TPOMEKYTOUHOM
arrecTauuu

[TpomexyTounast aTTecTanus oOyJaromuxcs npeaycMaTpuBaeT OLICHUBaHUE
MIPOMEKYTOUYHBIX M OKOHYATEIbHBIX PE3yJbTaTOB O0y4YeHHs o AucuuiuinHe. OHa BKIIIOYACT B
ceOst:

— DJK3aMeH — ¢opMa OICHKH 3HAHUH, MOTYYCHHBIX OOYUYaIOUIUMCS B MPOLIECCE U3yUCHUs
BCEH MUCIMIUTMHBI U €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOM pa0bOThI, CIIOCOOHOCTH MPUMEHSITh HX
JUISL  peLeHUs] TMPaKTUYeCKUX 3a7ad. OK3aMeH, KaK MpaBWio, IPOBOJUTCS B TEpUOJ]
HK3aMEHALIMOHHOM CECCMM M 3aBEpIIACTCS ATTECTAlMOHHOM OIICHKOW «OTJIIMYHO», «XOPOIIO»,
«YJIOBIIETBOPUTEIIHHOY, «HEYJOBIETBOPUTEIHHOY.

— 3a4eT — 3TO (opMa OIECHKU 3HAHHM, MOJYYEHHBIX OOYyYarOIIMMCA B XOJ€ H3yueHUs
y4eOHOM JUCHUIUIMHBI B [EJIOM WM MPOMEKYTOYHAs (IO OKOHYAHHWH CEMECTpa) OICHKA 3HAHMIA
00y4aromuMcs 10 OTAEIbHBIM pa3esiaM AUCHUIUIMHBI C aTTECTAIIHOHHON OLIEHKON «3a4TEHO» WU
«HE 3aYTCHOY.

— 1uddepeHIpOBaHHBI  3a4eT — 93TO0 (QopMa OICHKM 3HAHUW, TOJYYCHHBIX
00y4JarmuMcsl MpU U3YYEHUH AUCHMILIUHBI, TPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYyPCOBBIX
paboT, HAyYHO-UCCIIEIOBATEILCKIX PAOOT M MPOXOXKICHUH MPAKTUK C aTTECTAIMOHHOW OIICHKON
«OTJIIMYHOY, «XOPOILO0Y, KyJAOBICTBOPUTEIILHOY, «HEYAOBICTBOPUTEIHLHOM.

Cucrema OIEHOK TPH TMPOBEACHUH MPOMEKYTOUYHOM aTTECTAIMU OCYIIECTBISETCS B
cOoOTBeTCTBUU C TpeboBanuamu [lonmoxenuit «O TeKylmeM KOHTPOJIE YCIEBAEMOCTH U
MIPOMEXKYTOUYHOM artectanuu cTyaeHToB [YAIIL, oOyyarommuxcss 1o mnporpaMMaM BBICIIETO
obOpazoBanusi» U «O MOAYIHHO-PEUTHHTOBOM CHCTEME OIICHKHM KauecTBa Yy4eOHOH paboThl
ctyneHtoB B 'Y Ally.



JIucT BHECEHUsI UBMEHEHUH B pa0ouyt0 MpOrpaMMy JAUCLMILIAHBI
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JlaTa BHECEHMS
W3MCHCHUH U
JIOTIOTHCHUH.

Iloanucek BHecIIETO
W3MEHEHHNS

ConeprxaHre U3MEHEHHM U TOTIOTHEHUH

Hata u Ne

MPOTOKOJIA
3aceqaHus
Kadempol

ITonmuce
3aB.
kaenpoit
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