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AHHOTALIMA

JucuunnuHa «YcTpoiicTBa cBepxBbICOKOM YacToThl (CBY) W aHTEHHBI» BXOJIUT B
00pa3oBaTeNbHYyI0 MPOTpaMMy BBICHIETO OOpa3oBaHMsl — TMporpamMmy OakamaBpuarta IO
HANpPaBIEHUIO TOATOTOBKM/ crenuanbHocTH 12.03.02 «OnToTeXHHKa» HANpaBIEHHOCTU
«ONTHKO-3JIEKTPOHHBIE TIPUOOPHI U KOMIUTIEKCHD. JlucimminHa peanu3yercs kadempoid «No2 1.

JucuunnuHa HaneneHa Ha (GOpMHUpPOBaHHE Y BBIITYCKHUKA CIASAYIOUTNX KOMIETCHITHIA:

[IK-1 «CnocoOHOCTh K (OPMHUPOBAHUIO TEXHUYECKUX TpeOOBaHUI M 3aJaHUNl Ha
MPOEKTUPOBAHUE W KOHCTPYHUPOBAHUE OINTHYECKHUX U ONTHUKO- DIEKTPOHHBIX MPUOOPOB,
KOMILJIEKCOB M UX COCTaBHBIX YacTE»

[IK-2 «CrocoOHOCTh K MaTeMaTHYeCKOMY MOJICIMPOBAHUIO TPOIECCOB U OOBEKTOB
ONTOTEXHUKH M UX MCCIEIOBAHUIO Ha 0a3e MpodecCroHABHBIX MTAKETOB aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS U CAMOCTOSITENIbHO pa3pab0TaHHBIX MPOTPAMMHBIX MPOJTYKTOBY

IIK-3 «CnocoOHOCTh K aHaJM3y, pacueTy, MPOEKTUPOBAHHIO M KOHCTPYMPOBAHHUIO B
COOTBETCTBUU C TEXHMYECKHM 3a/laHUEM THUIOBBIX CHCTEM, NPUOOPOB, ONTOTEXHHKU Ha
CXEMOTEXHUYECKOM U DJIEMEHTHOM YPOBHSX, B TOM YHCJI€ C UCIOJIb30BAHUEM CHUCTEM
ABTOMAaTHU3UPOBAHHOIO MPOEKTUPOBAHUS»

ConepxaHne AMCHUIUIMHBL «YCTpoicTBa cBepxBbicoko vacToThl (CBY) u aHTEeHHBD)
OXBaTBIBAET KPYyI BOIIPOCOB, CBA3AHHBIX C MAapaMeTpaMy MEPENAOIIMX M MPUEMHBIX AHTEHH
CBY nuamnazona. B pucuumiivHe paccMaTpuBalOTCS NPUHIMN JEUCTBUS, T€OMETPUUYECKUE U
JNEKTPUYECKUE XapPAaKTEPUCTUKH Pa3UYHBIX TUIIOB AHTEHH: BHOPATOPHBIX, IIEJIEBbIX,
PYTIOPHBIX, JIMH30BBIX, 3€PKAJIbHBIX, a TAK)KE HAIpPaBICHHbIE CBOMCTBA CUCTEMbI M3IydyaTeseil.
[IpuBoasTcst cBemeHust 00 OCHOBHBIX YycTpoiicTBax ¢umepHoro tpakra CBUY gmanasona:
JEIUTENSIX MOLUIHOCTH, HAlPABJICHHBIX OTBETBUTEISAX, BPALIAIOLUIMXCS COWICHEHUSIX, aHTEHHBIX
MEPEKIIoYaTeNAX U JIp.

[IporpamMmMoli AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

[IpemogaBanue AUCHMILIAHBI TPEAYyCMATPUBACT ClEAyIomKe (OPMBI  OpraHU3alUU
y4eOHOTr0 mpoIiecca: JIEKIHWH, J1abopaTopHbIe pabOThI, CaMOCTOsTENbHas paboTa CTyACHTa,
KOHCYJIbTaIlUH, KypPCOBOE MTPOECKTUPOBAHKE

[IporpaMMoii AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B opMe IK3aMeHa.

OO0mas TpyJ0eMKOCTh OCBOCHHSI JUCIMIUTUHBI COCTABIIACT 4 3a4eTHBIX eAWHHIBI, 144
yaca. SI3pIK 00y4eHHsI 0 JUCITUTIIMHE KPYCCKUM»



1. TlepeuyeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIIHE

1.1. Ilenu mpenopaBaHus TUCIMITIMHbI

Henpto mpenonaBaHus AMCUMIUIMHBI « YcTpoiicTBa cBepxBblcokoi dacTtoThl (CBY) u
aHTEHHBI» sBIsAETCS:  (OpPMHpPOBaHHE NPO(ECCHOHANBHOM MOATOTOBKU CIELUAIUCTOB IO
Hanpasienuio 12.03.02 «OnroTexHuka» B 00JacTH COBPEMEHHBIX aHTEHH W ycrpoiictB CBY;
O3HAKOMJICHHE C KpYroM IMpoOiieM, CTOSAMMX Hepea pa3paboTuyMKaMH aHTEHHO-(UAEPHBIX
CHCTEM Ha3eMHBIX M OOPTOBBIX PAJAMOJIOKAIMOHHBIX CTAHIWK; TOIXYYEHHUE TPAKTHUECKUX
HaBBIKOB I10 HKCIEPUMEHTAIbHOMY MCCIIEJOBAHUIO M HACTpOilke aHTeHH U ycTpoiictB CBY;
MOJTyYCHHE HAaBBIKOB I10 pPacueTy W aBTOMAaTU3MPOBAHHOMY pacueTy aHTeHH U ycrpoiicte CBY u
YMEHHE UX HUCHOJb30BAHUSA NMPU TEXHUYECKOM OOCITYKMBAHUU M HACTPOMKE paAMOTEXHUUECKUX
YCTPOWCTB M CHCTEM, B HAYYHO-HCCJIEIOBATEIHCKOW W IMPOU3BOJICTBEHHOH AEATEIHHOCTH B
00J1aCTAX JTOKALMOHHOTO, HABUTAIIMOHHOT'O M CBA3HOTO Ha3HAYECHUSI.

1.2. JlucummiwHa BXOAWT B COCTaB  4acTH, (opMuUpyeMOW  ydYaCTHUKaMHU
00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHOM MPOrpaMMBbl BEICIIIET0 00pa3oBaHus (Janee —
OI1 BO).

1.3. TlepedeHpb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHUS MO JUCIUIIIMHE, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pesyibratamu ocBoenus OIT BO.

B pesynbrare m3ydeHUs AUCHMIUIMHBI OOYYAIOIIUNCS JODKCH 00JaJaTh CIeIyIONIMMHE
KOMITCTECHIIMSIMU WU UX YacTsAMU. KOMIETEeHIMM U WHAMKATOPHI UX JOCTHXKCHHS TIPUBEICHBI B
tabnwue 1.

Tabnuna 1 — [lepedeHb KOMIETEHIMI U HHIUKATOPOB MX JIOCTHKCHHUS

Kareropus (rpynna) | Kox u HaumenoBanue | Kopa u HauMeHOBaHUE UHAMKATOPA TOCTHKCHUS

KOMIETEHINH KOMIETEHINH KOMIIETEHINH
ITK-1 CnocobHOCTH K
OPMHPOBAHHUIO
(bopmup [1K-1.3.1 3HaTh TpeOOBaHUs, IPEABSBISIEMBIC K
TEXHUUYECKUX <
o pa3pabaTbiBaeMOi ONTOTEXHUKE, ONTUYECKUM U
TpeOoBaHUil U
o OINTUKO-IEKTPOHHBIM IPUOOPaM U KOMIUIEKCaM
3aJlaHui Ha
I1IK-1.Y.2 ymeTp aHanu3upoBaTh U ONPEAEIATh
[TpodeccuonanbHble | MPOEKTUPOBAHUE U
TpeOOBaHUs K TapaMeTpaMm, IPeabABISEMbIEM K
KOMIIETEHIINH KOHCTPYUpPOBaHUE

pa3pabaTbIiBaeMOii ONTOTEXHUKE, ONTHYECKUM U
OIITHUKO-3JIEKTPOHHBIM MPUOOpaM M KOMILJIEKCaM
C YYETOM M3BECTHBIX KCIIEPUMEHTAIbHBIX U
TEOPETUUYECKUX PE3yJIbTaTOB

OINTHYECKHUX U
OTITHUKO- AJIEKTPOHHBIX
pubopoB,
KOMIIJIEKCOB U X
COCTaBHBIX YacTeil

[TK-2 Cnoco6nocts k| [1K-2.3.1 3HaTh paznudyHbie YUCICHHBIC METOBI,

MaTEeMaTUYECKOMY B TOM YHCJIC PEaTM30BaHHBIC B TOTOBBIX
MOJEIIMPOBAHUIO OMOIMOTEKAX MPH PEIICHIUH KOHKPETHBIX
MIPOIIECCOB H ONTHYECKHUX 3a]1a4

00BEKTOB

ONITOTEXHUKH U UX
UCCIIEJOBAaHUIO Ha
[Tpodeccuonanvueie | 6aze

KOMITETCHITHH npoeCCHOHATBLHBIX
IIaKEeTOB
aBTOMAaTH3HPOBAHHOTO
NPOEKTUPOBAHUS U
CaMOCTOSITEJIEHO
pa3paboTaHHBIX
MIPOTPaMMHBIX
IPOJIYKTOB




ITK-3 Cnoco6nocts k | [IK-3.3.1 3HaTh TUIIOBBIE CUCTEMBI U IPUOOPHI
aHaJM3y, pacyery, ONTOTEXHHUKH Ha CXEMOTEXHHYECKOM U
MPOCKTHPOBAHUIO U AIIEMEHTHOM YPOBHSIX

KOHCTPYHPOBAHHIO B
COOTBETCTBHUH C
TEXHHUYECKHM
3aJJaHHEM THITOBBIX
[IpodeccronanbHbie | cucTeM, MPHOOPOB,
KOMITETEHITHH ONTOTEXHHUKH Ha
CXEMOTEXHHYECKOM U
AIIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C
UCTIOJIb30BaHUEM
CHCTEM
aBTOMAaTH3HPOBAHHOTO
IPOEKTUPOBAHUS

2. Mecro nucuumuinebl B cTpykType OII

JJucnumuimHa MokeT  0asupoBaThcs HAa  3HAHUAX, paHee  IMpUOOpETEHHBIX
00yYaromMUMUCS NMPH U3YYEHUH CIEYIOMUX TUCIUTUINH!

— - PapnorexHuueckue nenM M CUTHAIBI — B pasgenax «JIMHHbBIE JUHUWY,
«KonebaTenbHble KOHTYpB», «DUNBTPBIY,

3HaHUA, TOJY4YEHHbIE NPU HM3YyYEHHU MaTepuana AaHHOM [UCLUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAYE€HHUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUEHUHU APYTHX AUCIUILIINH:

— DnekTpoHHbIE U KBaHTOBbIE prOopsl CBY,

— TeopeTnyeckrie OCHOBBI JIOKAIIUHM U HABUTALMH.

3. O0BeM U TPyAO0EMKOCTh TUCIUTLTAHBI
Janneie 06 obmemM o0beMe AMCUUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB Y4eOHOMH
paboThI O AUCHUILINHE (M paclpeAeeHue 3TON TPYJOEMKOCTH IO ceMeCTpaM) IPeACTaBICHbI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUITNHBI

TpynoemMKoCTh 110
Bun yueGHol paGoThI Bcero cemMecTpam
Ne6
1 2 3

Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
H3 Hux uacoe npakmuyueckoi n0020moeKu 34 34
AyoumopHnsie 3anamus, BCETo 4ac. 68 68
B TOM YHCIIE!

nexuu (J1), (gac) 34 34

npaktudyeckue/cemunapckue 3anarus (I13),

(dac)

naboparopublie padotsl (JIP), (dac) 34 34

KypcoBoii nmpoekT (padota) (KII, KP), (dac)

9K3aMeH, (4ac) 45 45
CamocmoamenvHas paboma, Bcero (dac) 31 31
Buo npomescymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3ameH (3auer, Hdudd. 3ay, OK3. OK3.
OK3.*%)




% o
IIpumedanue:  KaHIUAATCKHIA SK3aMEH

4. CopepxaHue AUCIUIUINHBI

4.1. Pacnpeznenenue TpyA0€MKOCTH TUCHUIUIAHEI TIO pa3/iejiaM U BUJaM 3aHSITHIM.

Pa3nensbl, TeMbl AUCHUILINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmIuIE 3.

.Tabnuua 3 — Pa3gesnbl, TeMbl JUCHMILIMHBL, UX TPYJI0EMKOCTh

Pasgensl, TeMBI TUCIUTIIMHET Hexum | 113 (C3) 1P KII CPC
(gac) (qac) (dac) (qac) (dac)
Cemectp 6
Paznen 1. IpuHiuns! QyHKIIMOHUPOBAHHS
ycrpoiicte CBY u anTeHH
Tema 1.1. HazHaueHue u pojb aHTEHHO-
buaepHBIX YCTPOUCTB B PaIUOTEXHUUECKUX
CHUCTEMAX;
Tema 1.2. Knaccudukanus muHuil nepeaadu; 3 2
Temal.3. OCHOBHBIE JIEKTPUUECKUE
XapaKTEPUCTUKH JIMHUH [IEpeaayy;
Temal.4. PexxuMbl BOJIH B JIMHUAX NIEPEIAYN;
Tema 1.5.001m11e MeTOABI COIIACOBAHMS C
Harpy3Kou
Paznen 2. CumMeTpudHBIiA BHOpATOp B CBOOOTHOM
IIPOCTPAHCTBE
Tema 2.1. Pacnipenenenue Toka u 3apsiia Ha
TOHKOM BHOpatope
Tema 2.2. [Tone nzny4eHuss CAMMETPHUYHOTO 3 4 2
BUOpaTOpa B AajbHEH 30HE
Tema 2.3. XapaKkTepUCTUKHU U3TyUEHUS
CUMMETPHUYHOTO BHOpaTopa
Tema 2.4. CummeTpupyrolye ycTpoucTna
Pasmen 3. HampaBieHHbIE CBOWCTBA CHCTEMBI
u3JIydarenen
Tema  3.1. Ilone  u3My4yeHHs]  CHCTEMBI
n3inyyarenei. TeopeMa nepeMHOKEHUS.
Tema 3.2. IlpuHunun  KavaHus  Jyda B
HENOABIKHON JTMHEWHOU CUCTEME 6 8 4
Tema 3.3. HanpaBneHHble CBOWCTBa aHTEHHOMN
pEIIeTK C OCEBbIM H3JIy4eHHEeM (aHTEHHa
«BOJIHOBOM KaHAI»)
Tema 34. KomiiekcHrbie BXOJHEIE
COMPOTHBIICHUS] CUCTEMBI BUOPATOPOB
Paznen 4. [lleneBbie u3aydarenu
Tema 4.1. IIpyHUMD ABOMCTBEHHOCTH M €TI0 4 4 3
IIPUMEHUMOCTD B TEOPUH ILEIEBbIX aHTCHH.
Tema 4.2. lllenu B BoHOBOIE
Pazgen 5. OcHOBBI TeOpUH anepTypHBIX AHTEHH
Tema 5.1. Ilone u3nmydeHHs IJIOCKOM amepTypsl
MPOU3BOJIBHON (HOPMBI. 4 4
Tema 5.2. Bnusaue ammmrygHoro u (pa3zoBoro
pacnpeneseHus Ha TarpaMmy
HaIpPaBJICHHOCTH.




Paznen 6.BosnHOBO/IHBIE M3ITydaTeNnyu U pyHOpHbIE
AQHTEHHBI

Tema 6.1. 3nyueHue u3 OTKPHITOro KOHIIA
IPSIMOYTOJIBHOTO U KPYIJIOTO 4 4 4
BOJIHOBO/IA.

Tema 6.2. OCHOBHBIE THUIIBI AIEKTPOMATHUTHBIX

pyHopoB

Pasnen 7. JIMH30BBIE aHTEHHBI
Tema 7.1. Yckopsronme METALIMYECKUAE JTUH3BI 2 4 4
Tema 7.2. JIudneKTpuyeCcKHe JUH30BbIE AaHTEHHBI

Paznen 8. 3epkajibHbIE aHTEHHBI
Tema 8.1. Onpenenenue noss B pacKpbIBE U MO
U3ITydeHHs TapaboIONIHOTO 3epKaa.

Tema 8.2. Koapdunument ycunenuns (KY) u 4 4 4

ONTHUMAJIbHBINA yTOJI pacKpbiBa mapaboona.

Tema 8.3. JIByX3epKajbHbIE aHTCHHbI

Paznen 9. .2OmeMeHTHI GUaEPHOTO TpaKTa

Tema 9.1.T-o0pa3Hble [eNUTENM  MOIIHOCTH

(TpoitHUKN). 4 6 4

Tema 9.2. BoTHOBOJIHBIE MOCTHI.

Tema 9.3. AHTEHHBIA MEpeKIOYaTENb HA

I1EJIEBBIX MOCTax

Htoro B cemecTpe: 34 34 31
Hroro 34 0 34 31

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCA B  HEMOCPEICTBEHHOM  BBINOJHEHUU
Oo0ydJaloImUMHUCS  OMNpeNeNeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oy;aymien
npodecCHOHATIBHOMN 1S TENbHOCTBIO.

4.2. CopepxaHue pa3esioB U TEM JEKIUOHHBIX 3aHATHH..

ConaeprxaHue pas3/iesioB U TEM JIEKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B TabiuIle 4.

Ta6muia 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasznena HasBanue u conepkanue pas3ieioB U TEM JIEKIIMOHHBIX 3aHATUI

[Tpununs! pyHkunoHupoBanus yctpoiicts CBY u anteHH

Tema 1.1.Ha3HaueHwne © poJib aHTECHHO-(QHUICPHBIX YCTPOHCTB B
PaaMOTEXHUYECKUX CUCTEMAX;

Tema 1.2. Knaccudukanus nuHUN nepenady;

Paznen 1. .
Temal.3. OcHOBHBIE NEKTPHUUECKUE XapaKTEPUCTUKH JIMHUH Nepenayu;
Tema 1.4. Pe:xxuiMbl BOJIH B JIMHUAX NE€peaayn;
Tema 1.5. O01ie METOIBI COTTIACOBAHUS C HATPY3KOH

Paznen 2. CuMMeTpHUYHBIN BUOpATOP B CBOOOTHOM ITPOCTPAHCTBE

Tema 2.1. Pacnipesienienue Toka  3apsia Ha TOHKOM BUOpaTope

Tewma 2.2. TTosie u3my4eHus CHMMETPUIHOTO BUOpATOpa B TaJIbHEH 30HE
Tema 2.3. XapakTepUCTHKHU U3TyUEHHUs] CHMMETPHYHOTO BUOpaTopa
Tema 2.4. CummeTpupyromuye ycTporucTna

Paznen 3 HamnpagiieHHBIE CBOMCTBA CUCTEMBI U3ITydaTeen
Tema 3.1. [lone u3nmyyeHust CUCTEMBI U3ITyUYaTeIIeH.




Teopema nepeMHOKEHUS.

Tewma 3.2. [IpuHuuMn KayaHus Jiydya B HEMOJBUKHOM JIMHEMHOW CUCTEME
Tema 3.3. HampaBieHHble CBONCTBA aHTEHHOH pEIIETKH C OCEBBIM
W3ITy4YeHUEM (aHTEHHA «BOJTHOBOM KaHAI»)

Tema 2.4. KowmruiekCHbIE BXOJHBIE CONPOTHBICHUS  CHUCTEMBI
BUOPaTOpPOB

Paznen 4. [[leneBbie nzmyyaTenu
Tema 4.1. IIpuHIMD ABONCTBEHHOCTH U €70 IPUMEHUMOCTD B TEOPUU
IEJIEBBIX AHTECHH.
Tema 4.2. Illenu B BomHOBOIE

Paznen 5. OCHOBBI TEOpUH ANIEPTYPHBIX AHTEHH
Tema 5.1. [Tone u3nyyeHust MIOCKON anepTypbl IPOU3BOIBHON (OPMBI.
Tema 5.2. Baustnue aMIinTyAHOTO U (a30BOTO pacHpeesiCHHs Ha
yarpamMmy HalpaBJIEHHOCTH.

Paznen 6. BonHOBOAHBIE M3TyYaTeNu U PyIOPHbIE AaHTEHHBI
Tema 6.1 M3nyuenue U3 OTKPHITOro KOHIIA MPSMOYTOJIBHOTO U
KpYTJIOTO BOJIHOBOJA.
Tema 6.2. OcHOBHBIE TUIIBI IEKTPOMArHUTHBIX PYTIOPOB

Pazgen 7. JIMH30BBIC aHTEHHBI
Tema 7.1. Yckopsronme METALTAYECKUE JTUH3BI
Tema 7.2. JIunsieKTpUYECKUE JTUH30BbIE aHTCHHBI

Pasnen 8. . 3epKasibHbIE AHTEHHBI
Tema 8.1. OmpeneneHue mojias B pPAacKpblBe U IOJ H3IIyYEHUs
apaboJIOMIHOTO 3epKaJa.
Tema 8.2. Koadpduuuent ycunenus (KY) u ontumaneHblii yroiu
packpsiBa mapabdoouaa.
Tewma 8.3. JIByx3epKajbHbl€ AHTCHHBI

Paznen 9. DneMeHThl GUIESPHOTO TPAKTa
Tema 9.1.T-00pa3Hble AETUTEIN MOITHOCTHU (TPONHHKH).
Tema 9.2. BonHOBOIHBIE MOCTEI.
Tema 9.3. AHTEHHBIN EPEKIIOYATENb Ha IIEJIEBbIX MOCTAX

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aAHSITHS.

TeMbl MpaKTUYECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabmuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

n/n

N3 Hux Ne

No | Tewmsbl npaktrudeckux | @opMbl IpakTHUYECKUX | TpPyAOEMKOCTb, |IPAKTHYECKOM [pasjaesia

3aHSTUN (dac) MMOATOTOBKH, | JTUCITHII
(uac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO

Bcero

4.4,

JlaGopaTopHbie 3aHTHS.

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEICHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTh

| Ne |

HaunmeHoBaHue 1ab0paTopHBIX padoT | TpymoemkocTb,

N3 Hux ‘ Ne




/Tt (gac) MPaKTUYECKON | pa3zena
MOJATOTOBKH, | AWCIIMII
(gac) JIMHBI
Cemectp 6

1. | UccnenoBanue aHTEHHEI THIIA «BOJIHOBOM 4 4 3
KaHal»

2. | UccnenoBanue LUIMHAPUYECKON 4 4 2
CIIUPAIIBHOW AHTEHHBI

3. | CornacoBaHue BOJIHOBOJIA C HATPy3KOM 4 4 1

4. | UccnenoBanue pynoOpHBIX aHTEHH C 4 4 6,7
KOPPEKTUPYIOMIMMU JIMH3aMU. YacTs 1.

5. | UccnenoBanue pynopHbIX aHTEHH C 4 4 6,7
KOPPEKTUPYIOIIMMU JIMH3aMU. YacTh 2.

6. | UccnenoBanue 3epKajibHbIX AHTEHH 4 4 8

7. | UccnenoBaHue BOJTHOBOIHO-IIIEIEBBIX 4 4 4
AHTCHH

8. | UccrnenoBanne 4eThIpex MICYHbIX 4 4 9
BOJIHOBO/IHBIX AJIEMEHTOB aHTEHHBIX
nepekirouareneil. Yacts 1.

9. | UccnenoBanue yeThIpex MICUHBIX 2 2 9
BOJIHOBO/IHBIX AJIEMEHTOB aHTEHHBIX
nepekitouaresneil. Yacts 2.

Bcero 34 34

4.5. . KypcoBoe npoeKkTupoBaHHe/ BBIIOIHEHUE KYPCOBOU PabOTHI

Y4eOHBIM IIIaHOM HE MIPEYyCMOTPEHO

4.6.  CamoctosTenbHas paboTa 00yyaroIuxcs.

Bunel camocTosTenbHON paboThI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0uIie 7.

Tabnuna 7 — Bunbel caMmocToaTeIbHON pabOThI M €€ TPYJ0EMKOCTh

Bun camocTrositenpHOM pabOThI BSIZEO’ Cemectp 6, yac
1 2 3
N3yuenune TeopeTHyeckoro Marepuana
21 21
quciuminiel (TO)
KypcoBoe npoektupoBanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomamrnee 3aganue ([3)




KonTponbhble pabotsl 3a0uHuKOB (KP3)

IToaroroBka kK IpOMEKyTOUYHON
arrectaruu (I1A)

5 5

Bcero: 31 31

5. Tlepedenp yueOHO-METOAMYECKOTO 00ECTICUCHUS

JUIS CAMOCTOSITENIbHONW PabOThI 00yUaIOIMXCS 110 TUCIUIUIMHE (MO/YIIIO)
Y4eOHO-MEeTOIMYECKIE MaTepHajbl ISl CaMOCTOSTEIbHON paboThl 0OyJaromuxcsl yKa3aHbl B

o.a. 7-11.

6. IlepeyeHb meYaTHBIX U IEKTPOHHBIX YUCOHBIX H3TaHUN

[lepeuenb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3/IaHUN IPUBE/IEH B TabmuIe 8.

Ta6mmia 8— IlepeueHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3JaHUN

bubmuorpaduyeckas cepika / URL anpec KonnuecTtBo
Mudp AK3EMIUISIPOB
B
o6ubanoTexe
(kpome
ANEKTPOHHBIX
AK3EMILISIPOB
)
YK ®enoposa JI.A., BbIcOKOUaCTOTHBIE AHTEHHBIE OneKTpoHHas
621.396.67 MEePEKITI0YaTETN PaInOIOKAIMOHHBIX CTAHITUI: yueO. BepcUs
(0,75) nocooue / A. @. Kpstuko, ['magkuit H.A. — CI16.: T'YAIIL,
BBK 2019. - 53 c.
32.845473
d 33
621.396.67 Kpsiuko, A. @. AHTEHHBI U YCTPONCTBA CBEPXBBICOKHX 20
K 85 yacToT: yueb. mocobue /JI.A ®enopora— CII0.: ['YAII, DneKkTpoHHas
2017.—-238 c. BEpCHsL
621.396.67 ®enopona, JI. A. @33 Pacuer u npoeKTUPOBAHKE 5
D 33 ABHAIIMOHHBIX AHTCHH CBEPXBBICOKUX YaCTOT: y4eO.
nocobue / JI. A. ®enoposa, H. A. I'maakwuii, b. A. A1okoB. —

CII6.: I'VAIL, 2019. — 145 c. DneKTpoHHas
https://lms.guap.ru/new/pluginfile.php/122487/mod_resourc BepCHs
e/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%8
0%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B
0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%38

E%D0%BA%D0%BE%D0%B22019.pdf
BBK 32 848 Bockpecenckuit [I.U., l'octioxun B.JI., Makcumor B.M., 30
AT2 ITonomapes JI.U. Ycrpoiicta CBY u anteHHBI M:
YK Pannorexnuka, 2006 r.- ¢.376
621.396.67
VK CwsixoB B.A., Hesetikun M.E., AtokoB b.A. Cucremsl u 50
629.735.06 Cpe/CTBa PaIuOCBA3U IT'PAXKIAHCKON aBUALIUU B METPOBOM
(075) Jiaras3oHne BojiH. YueOHoe nocobue. ['YAIL, C.-
bbK 39.67 I16.,2008r. -180 c.
.C36
YK Kpactok B.H., ITnatonos O.}O. AHTeHHOEe 000pya0BaHue 50
629.735.06 CaMOJIETOB M €ro dKCIuTyaTanusa. Y4ebHoe mocolue.




(075) I'VAIL, C.-116.,2002r. — 4 m.11.
bbK 39.67
.C36
bbK 32 848 Kpacrok B.H. IIpoektupoBanune ®AP npsiMoyronbHOR 200
A 72 dbopmbl. Yuednoe mocodue. ['YAIL., C.-116.,1999r. -4 m.71.
YK
621.396.67
YK 629.386.6 | Kanamnukos B.C., Herypeii A.B. Pacuer napamerpos 150
BBK 32.85 naccuBHBIX y310B CBY meTomamu Teopun meneit. YueOHoe
.C12 nocobue. 'YAIIL, C.-I16., 1999r.-99c.
YK 629.386.6 | Kanamnnkos B.C., [IpycoB A.B. Texnuueckas 100
BBK 32.85 anekTpoauHamuka. Hanpasisronue cucrembl U
.CI12 HarpaBJsieMble BOJIHBL. Y4eOHoe nocobue. ['YAIL, C.-
I16.,2002r. -44 c.
YK Kpactok B.H. CoBpeMeHHbIE TPUHLIHIIBI TOCTPOCHUS 40 >x3.
629.735.06 AQHTEHHBIX CUCTEM a3poNnopToB. MeTo. pa3paboTka.
(075) I'VAIL, C.-116., 1999r. 1 n.n.
bbK 39.67
.C36
YK Kpacrok B.H. DnexkrpomarHuTHasi COBMECTUMOCTD 100 k3.
621.396.67 AHTEHHBIX yCTpoicTB. YueOHoe mocobue. ['YAIL, C.-116.,
2002r.
YK AHTEHHBI U YyCTPOWCTBA CBEPXBBICOKUX YacToT. denoposa 100
621.396.67 JLLA., dHanunos FO.H. [IporpamMmmbl, KOHTPOJIbHBIE BOIIPOCHI
U METOJIMYECKHE YKa3aHUs K BBIOJHEHHIO KOHTPOJIBHBIX
pabot .I'VAIL., C.-I16., 2005r. 22¢.
VK benouepkosckuii I'.b., 20
621.396.67(075) | Kpacrok B.H.
bbK 32.845 3anauu U pacueTsl 1o Kypcy «Ycrporictsa CBY u
b 43 AHTCHHBD)
C.I16.,2002r.177¢
6d2 12 . Apabkun A.JL., 3yzenko B.JI., KucinoB A.I'. AnTeHHO- 33
A 72 ¢bunepusie ycrpoiictBa. M.: CoB.paauo, 1974r. -586¢.
YK
621.396.67
6D2.02. Mapkos I'.T., CazonoB J[.M. AnteHHbl. M.: DHeprus, 5
396.67 M-26 1975r.-528c.
(537(JINAIT) T- | FO.H.Janunos, B.H.Kpactok, b.T.Hukutusn, JI.A.®enopoa | 150
38) TexHuyeckas JIEKTPOINHAMUKA U AHTCHHBI.
Y.1.2nexkrpoauHamuka. YueoHoe mocooue. JIMAIL, JI.,
1991r.-165c.
10.H.Janunos, B.H.Kpactok, b.T.Hukutus, 150
621.37(CIIMAII | JI.A.®enopoBa TexHuueckas 3MEKTPOAUHAMUKA U AHTCHHBI.
) T-38 Y.2.AHTenHbl. YueoHoe nmocodue. JIMAIIL JI., 1992r.-196¢.
621.396.67 Huxutun b.T. Teopus u TexHuka pa3upoBaHHBIX aHTEHHBIX | 3
(JIMAII) H-62 pemmetok. Yueonoe nocooue. JIMAIL JI., 1988r. -64c¢.
YK Bopo6beB E.A. OCHOBBI KOHCTPYHUPOBAHHS CYIOBBIX 20
629.385.46 ycrpoiicte CBY. Jlennnrpan,Cynoctpoenue,1985,
bbK 39.46 240 c.

B75




Kommuectso 3x3eMIuIsIpoB B
Tudp/
URL anpec bubnuorpaduueckas ccpiika OMOIMoTEKE
P (KpoMe 3JIEKTPOHHBIX IK3EMIUTSIPOB)
7. TlepedeHb IEKTPOHHBIX 00Pa30BaATEIHHBIX PECYPCOB
nH(GOPMaIMOHHO-TEIEKOMMYHHUKAITHOHHOM ceTn «IHTepHeT»
[Tepeuenn AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nH(OPMAIIMOHHO-

TCH@KOMMYHHKEILIHOHHOIZ CCTU

npuBesieH B Tabmuie 9.

«I/IHTepHeT», H606XOI[I/IMBIX 1 OCBOCHHUA JUCHMIIIMHBI

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa3OBaTENbHBIX PECypcoB HH(OPMALIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTEpHET»

URL anpec

HaunmenoBaunue

8. TlepeyeHp MHPOPMALIMOHHBIX TEXHOJIOTHIA

8.1. IlepeueHp TPOrpamMMHOrO

O6CCH€‘HGHI/I${, HUCIIOJIB3yCeMOI'0  IIpHU  OCYLICCTBJIICHUU

00pa3oBaTeNFHOTO TPOIIECCca 10 TUCIUIIIHHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadbnure 10.

Tabmuna 10— IlepeuenHs mporpaMMHOT0 00€CTICUCHHS

Ne i/t

HanmenoBanue

He npenycmotpeno

8.1. [lepeueHp  MHPOPMALMOHHO-CIIPABOYHBIX  CHCTEM,  HCHOJB3YEMBbIX  IpHU
OCYILECTBIEHUN 00pa30BaTEIbHOTO MpoLecca MO JUCIUIUINHE
Ilepeyenp ucnoNB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B

tabymue 11.

Ta6mmma 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

URL anpec

HaunmenoBaunue

http://lib.aanet.ru/

OnexTponHas 6ubnmuoreunas cuctema ['YAII (mist moctyna
Heo0X0IuMa aBTOPH3AIUS TI0 HOMEPY YUTATEIHLCKOTO
owmrera).

http://techlibrary.ru/

TexHuueckas 6MOIMOTEKA.
[TepeBosiHBIE U PYCCKOS3bIUHBIC U3AaHUS, 00O AMHEHHBIC B
00Nl KaTaJIOr HAyYHO-TEXHUUYECKOH JINTEPATYPBI.

http://www.rsl.ru

Poccuiickas rocygapcTBeHHasi OubInoTeKa

http://www.nlr.ru

Poccuiickas HanmoHanbpHast OMOIMoTEKA

http://www.libfl.ru

Bcepoccuiickas rocyaapcTBeHHas OnOIuoTeKa
MHOCTPAaHHOU auTeparypsl uM. M.M.Pynomuno

http://www.rasl.ru

bubnunorexa Axkagemun Hayk

http://www.benran.ru

bubnunorexa PAH 1o ectecTBeHHBIM HayKam

http://www.gpntb.ru

[ocynapcTBeHHas MyOIMYHAS HAYYHO-TEXHUUECKAsT
oubnuoreka

http://www.spsl.nsc.ru/

[ocynapcTBeHHas MyOIMYHAS HAYYHO-TEXHUYECKAsT
oubmorexka Cubupckoro otaenenus PAH

http://lib.febras.ru

LlentpanpHas HayuHas OubmuoTeka J{anbHeBOCTOUHOTO
otneneuna PAH




http://www.uran.ru LlenTpanpHas Hay4yHast OnbIMOTEKA Y PpanbCKOTO OTAEICHUS
PAH

http://www.loc.gov/index.html bubnuorexa Konrpecca

http://www.bl.uk bpuTaHckas HanpioHaIbHAsI OMOJIMOTEKA

http://www.bnf.fr ®dpaHiy3cKas HallMoOHaJbHass OnOIMoTeKa

http://www.ddb.de Hemenkast HaroHasIbHasi OMOIMOTEKA

http://www.ruslan.ru:8001/rus/rcls/re | bubnuoreunas cetb yupexxaeHuit Hayku U 00pa3oBaHUs

sources RUSLANet

http://www.pl.spb.ru [lenTpanpHas ropojcKasi yHUBEpcalbHas OMOTHOTEKA UM.
B.MasikoBckoro

http://www.lib.pu.ru Hayunas 6u0imnotexka um. M.I'oppkoro CaHkT-
[TerepOyprckoro ['ocy1apcTBEHHOTO YHHUBEPCHUTETA
(CIIoI'Y)

http://www.unilib.neva.ru/rus/lib/ dynnamenTanbHas oudnmoreka Cankr-IleTepOyprekoro
I'ocynapcrBenHoro IlomnrexHu4eckoro yHuBepcureTa
(CIIOI'ILY)

http://electrodynamics.narod.ru/ «ONeKTpoAMHAMUKA Ta3aMH (PU3HUKa»

http://antenna.psuti.ru/ [ToBomKCKUM TOCYAApPCTBEHHBIA YHUBEPCUTET
TEJICKOMMYHHUKAIK 1 nHOOPMATHKU Kadepa aHTCHH

http://eqworld.ipmnet.ru/ru/library/p | JIutepartypa 1o 3J1eKTpUIECTBY MarHeTH3MY U

hysics/electric.htm AIIEKTPOAMHAMUKE

http://sfiz.ru/forums.php?m=topics& | PopyM 1o IEKTPOANHAMHKE

s=3

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MarepHalbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa30BaTeNILHOTO MpoIiecca MO0 AUCIUILTUHE, IPECTaBIIcH B Tabuiel?2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHHYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (pu HEOOXOAMMOCTH)

MynbTuMeanitHas TEKINOHHAS Ay AUTOPUS

Kiace nns npakTuiyeckux 3aHATHIA 11-01 BM
Crnenmanu3upoBaHHas 1abopaTopusi «AHTEHHBI U YCTPOUCTBA 14-02 I'actemo. 15
CBY»

10. OnieHoYHBIE CpEeACTBA 151 TPOBEICHUS TPOMEKYTOUHOM aTTECTAIUN
10.1. CoctaB OLICHOYHBIX CPEICTBIUIA NPOBEIACHHS IPOMEKYTOUHOH aTTECTALUU
00ydJaronuxcs mo JUCHIUTIIINHE TPUBECH B Tabimie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB AJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlH

Bun npomexyTodHOM arTecTanuu IlepedeHb OIIEHOYHBIX CPEJICTB

OK3aMeH Crircok BONpPOCOB K 3K3aMEHY;
TecTsl.

10.2. B KkauecTBe KpHUTEpPHEB OLEHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUA)
KOMIIETEHIIMH O0yyaroluMuUcs MpUMEHseTcsl S-0ajlibHasi IIKana OLEHKH CPOpPMHUPOBAHHOCTU
KOMIIETEHIINH, KoTopas MpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET MCIIOJIb30BaThC




100-0ammpHas  1kasia

MOJYJBHO-PEUTHHIOBOM ~ CHUCTEMBl  YHUBEpCUTETa,  IIpaBHia

HCIIOJIB30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM

I'VAIL

Tabnuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHLUI

OreHKa KOMIIETEHINHI

5-0aiuIbHAas IIKaIa

XapaxTepucTrka cOpMHUPOBAHHBIX KOMITETEHIMI

«OTIIMYHO»
(GaYTCHO»

— oOyyvaromuiics TIIyOOKO W BCECTOPOHHE YCBOHJI IPOTPaMMHBIN
MaTepHal;

— YBEpEHHO, JIOTHYHO, ITOCJICJIOBATEIILHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHON W JOTMOJHHUTEIHHOW JIUTEPATypHI,
TECHO MPHBSI3bIBAECT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUICCKON
JIESITSIIBHOCTHIO HATPaBJICHUS;

— yMeJo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIECHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIeMaIN3UPOBAHHBIX TOHITHH.

«XOPOLIO»
«3AYTCHO

— 00ydJaromuics TBEPI0 YCBOWI MPOTPaMMHBIA MaTepuall, TpaMOTHO U
MO0 CYIIECTBY WU3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKON ACSATEIHHOCTHIO
HaIlpaBJICHNUS,

— apTyYMEHTUPYET HAYUYHbIE MOJIOKECHHUS;

— JIeJTaeT BBIBOABI M 000OIIEHHS;

— BJIQJICET CUCTEMOM CEIMAIN3UPOBAHHbBIX TOHSITHM.

«yJIOBJIETBOPUTEIEHO»
«3AYTCHO»

— o0yuyaroluiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIN MaTtepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMHUpascCh Ha 3HAHUS TOJHBKO OCHOBHOM
JUTEPATYPHI,

— JIOMYyCKaeT HeCYIIeCTBEHHbIE OIMOKN U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYIHEHUS B MPAKTHUECKOM IPUMEHEHUM 3HAHUI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayUHBIE MOJI0KECHHUS,

— 3aTpyAHsIeTcs B (GOPMYJIUPOBAHUHU BBIBOJOB U 00OOIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITHM.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTEIBHOM YacTW MPOrpaMMHOIO
MaTepuaa,

— JIOTMyCKaeT  CYyIIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH TTPOOJIEM B KOHKPETHOM HAIPaBIICHUY;

— UCIBITBIBACT TPYAHOCTH B IPAKTUYECKOM IIPUMEHECHUY 3HAHUU;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHUS,

— He (hOPMYJIUPYET BHIBOJIOB M O0OOIIICHUIA.

10.3. TumnoBble KOHTPOJIbHBIE 33JaHUS WM UHBIE MAaTEPUAJIbL.
Bomnpocs! (3agaun) 11 5K3aMeHa MpeJicTaBlieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) 1 SK3aMeHa Koxn
MHAMKATOpa

l. XapaKTepUCTUKU aHTEHH: aMIUTUTYTHAs! (PyHKIUS I1K-2.3.1
HaIpPAaBJIEHHOCTH , TOJSPU3AIIMOHHAS XapaKTePUCTUKA U
nossipuzanumonHas auarpamma, KHJI, KITJ, KY, KUII,
NeicTByIOmas JJIMHA, MOUTHOCTh U3TY4YEHHs, CONPOTUBIICHNE
W3JIyYEHUSs!, BXOJIHOE CONPOTHUBIICHUE.

2. Pacnpenenenue Toka u 3apA10B B mpoBoaax cumMmerpuunoro | [IK-1.VY.2
BUOpaTopa.

3. [Tone n3aydeHrus CHMMMETPUYHOTO BUOpaTopa. IK-1.Y.2

4. AmmuntygHast QyHKIWS HanpaBJIeHHOCTH BUOpaTOpa B I1K-1.3.1




JAAra30He YacToT.

Mo1HoCTb U3llydeHus1, conporusiaenue usnydenus, KH/[ u
KIIJl cummeTpuanoro BudpaTopa.

IIK-1.¥ .2

BxonmHoe conmpoTuBieHne BUOpAaTOpa U IMIHUPOKOIIOIOCHBIC
BHOPATOPHI .

IIK-1.¥ .2

CumMMeTpupytolIye yCTpoicTBa Uisl MUTAHUS IPOBOJIOYHBIX
AHTEHH KOAaKCUAJIbHBIMU JIMHUAMM MEpeJayu.

IIK-1.¥ .2

[Tone n3nyyeHus TMHENHON CUCTEMBI SKBUAUCTAHTHBIX
WJECHTUYHBIX u3lyuarenei. Teopema nepeMHOKEHUsI.

[1K-2.3.1

[IpuHIMI KayaHus Jyda B HENOABM)KHOW JIMHENHOM CHUCTEME
W3J1y4YaTelICh.

I1K-3.3.1

10.

HanpagienHsie cBoicTBA TMHEHHOW CHH(A3HON CHCTEMBI
W3J1y4YaTelICh.

I1K-3.3.1

11.

HanpaBneHnHble CBOMCTBA TMHEMHON CUCTEMBI C OCEBBIM
W3JIyYEHUEM.

I1K-3.3.1

12.

JlnarpaMMbl HaPaBJIEHHOCTH AHTEHHBI «BOJIHOBOM KaHAD) B
E u H- miockocTax

IIK-1.Y¥ .2

13.

DYHKIMS HANPaBJICHHOCTHU MJIOCKOCTHOM AaHTEHHOW PEIIETKH.

I1K-3.3.1

14.

B3anmMHoe BiusiHEE BUOPATOPOB, pabOTAIOIINX B CHCTEME.
BxoaHoe conpoTuBieHne, COOCTBEHHOE, B3aHMHOE.

IIK-1.¥ .2

15.

CHUMMETpHUYHBIN rOpU30HTANIbHBII BUOpATOp HAJl
MOBEPXHOCTHIO 3EMIIH.

[1K-3.3.1

16.

CHMMETPUYHBIA BEpTUKATHHBIA BUOPATOP HAI TOBEPXHOCTHIO
3eMiIn.

I1K-3.3.1

17.

HecumMeTpryHbIil BEpTHKAIBEHBIA BUOpATOp HAZL
noBepXxHOCThIO 3eMin. I'- u T- oOpa3Hble aHTEHHBI.
[IpoTHBOBECHI M 3a3€MJICHHUS, UX KOHCTPYKIUS U HA3HAYCHUE

I1K-3.3.1

18.

[TpuHIMI 1BOMCTBEHHOCTH U €r0 MPUMEHEHHE IS
OTpe/ieNICHUs] XapaKTEPUCTUK U3ITyUYEHHUs IIETU B TNIOCKOM
0e3rpaHUYHOM IKpaHe.

[IK-1.¥ .2

19.

N3nyyaromye meny B BOJIHOBOIE. Buibl BOTHOBOAHO-
IICJICBBIX AHTCHH.

20.

MeTtobl pacueTta oSl U3TyUYEHHs anepTypPHbIX aHTECHH.
BryTpeHHss v BHEITHIS 3a0a49u. [[pUHIUT S5KBUBAJICHTHBIX
ToKOB. [lose n3myyeHus mIomaaKku MPOU3BOIbHOU HOPMBI.

I1IK-2.3.1

21.

[one uzmyueHust cuHgpazHON MPSIMOYTOIBHOM TUIOIIAKY C
IIOCTOSIHHBIM ¥ KOCUHYCOUJAJIBHBIM 3aKOHAMH
pacIpeneiIeHus AMIUIMTY b ITOJIS.

IIK-1.¥ .2

22.

Brusuue Pa3JIMYHbIX 3aKOHOB PACIIPCACICHU A (1)3351 1o
PACKPBLIBY aHTCHHBI HA AWarpaMMy HAITpPaBJICHHOCTH.

I1K-2.3.1

23.

E - nnockocTHOM cexkTopuanbHbIi pynop. I'eomerpuyeckue
napametpsl. OnTumainbHbli pynop. [lone B packpbiBe U nose
U3JTy4YEHUs.

I1K-3.3.1

24.

H - nmockocTHOM cexTopuanbHblid pynop. ['eoMmerpruueckue
napameTpsl. OntuManbeHbii pynop. [lone B packpbiBe U mose
W3JTYyYCHHS.

I1K-3.3.1

25.

JlusneKkTpuueckas JIMH30Basi aHTeHHa. ['eomeTrpuueckue
napameTpsl. [Ipunimn pabotel. YpaBuenue npodwis. [lone B
pacKpbIBe U MOJI€ U3TYUYESHHUS.

I1K-3.3.1

26.

MertaonnacTuHYaTas JMH30Basi aHTeHHA. ['eoMeTpuueckue
napameTpsl. [lpunmun padotel. YpaBuenue npoduis. [lone B

I1K-3.3.1




PACKPBIBE U IOJIC U3JIYUCHUS.

27.

30HUpPOBAHME JIMH30BBIX aHTCHH. Y paBHEHUS poduiieit
30HMPOBAHHBIX JIMH30BbIX aHTeHH. [IpenmyiecTsa u
HEJOCTATKU 30HUPOBAHUSL.

I1K-3.3.1

28.

[Tapabonuueckue 3epKaabHbIC AHTCHHBL. Y paBHEHUE TTPOPIIIS
napabosouaa B NOJSIPHON U IEKapTOBOM CUCTEMax
koopauHar. [Tone B packpsiBe. KY, KH/I, KHUII, KII/I.
OnTuManbHbIN YroJ pacKphIBa.

I1IK-3.3.1

29.

MeTob1 yCcTpaHEeHUs peakluy 3epKajia Ha 00ydaTeb.
3epKajio ¢ TOBOPOTOM IJIOCKOCTH MOJIIPU3ALIIH.

I1IK-2.3.1

30.

CrniocoOr1 hopMHpoBaHUS IUArpaMMbl HAIIPaBICHHOCTH BHUIA
«KOCEKaHC.

I1IK-2.3.1

31.

Cdepuueckas aHTEHHA € IUPOKUM YIJIOM KayaHUs JTy4a.
[Ipunumn paboTsl. ['eomeTpuyeckue napaMmeTpsl.

I1K-3.3.1

32.

JIByx 3epkanbHas anTeHHa Kaccerpena. [Ipunnun paboTsl.
['eomeTprueckue napaMmeTpsl.

I1K-3.3.1

33.

JIByx 3epkanbHas antenHa [ 'peropu. [Ipunnumn paboTsl.
['eomeTprueckue napaMmeTpsl.

I1K-3.3.1

34.

JIByX 3epKajbHas aHTEHHA C TUIOCKUM 3EPKaIoM 32
obmydareneM. [TpuHIMn paboThl aHTEHHBI U 3€pKajia C
MTOBOPOTOM TUIOCKOCTH TOJISIPU3AIINN.

I1K-3.3.1

35.

XapakTepUCTUKU U PEKUMBI BOJIH B TUHUAX MEpeiadH.
HanpsikeHne cymMapHOU BOJIHBL. BXOHOE CONPOTUBIICHUE.
Koaddurmentsr Oerymieit u crosaeii BOJHBI. Y CIIOBHE
CYILIIECTBOBaHHMS B JIMHUU OeryIueil BOJIHBI.

IIK-1.Y¥ .2

36.

JIvuHus KOpoTKO3aMKHYTasi Ha KoHIlEe. Pacnipenenenue
CyMMapHOMU BOJIHBI TOKA U HalpshKeHUA. BxogHoe
conpotusieHue. [Ipumepsl HCIIOIb30BaHNSA B TEXHUKE
AHTEHH.

IIK-1.Y¥ .2

37.

Pa3zoMkHyTas Ha KoHIIEe TMHUS. Pacnipenenenue cymmapHOr
BOJIHBI TOKA U HAIPSAKCHUA. BXO,Z[HOG CONMPOTHUBJICHUC.
[Ipumepsl HCTI0JIB30BAHNSI B AHTEHHOW TEXHUKE.

IK-1.3.1

38.

T-o0pa3zubie coenunenus Tuauii nepenaun. E u H-
MJIOCKOCTHBIE BOJTHOBO/IHBIE TPOMHUKHU. DKBUBAJICHTHBIC
CXEMBI. Y CJI0BUA BHYTPEHHETO COrJacoBaHusl. PeakTuBHbIE
3JIEMEHTBI, UCTIOIb3YyEMBIE JIJIs1 COTJIACOBAHMUS BOJTHOBOIHBIX
TPOMHMKOB. I [pMeHeHne TPOWHUKOB.

[1K-3.3.1

39.

JIBOIHO BOJIHOBOAHBIA TPOUHHUK. KOHCTpYKIUS, IPUHLIUI
paboTHI U CBOMCTBA.

I1K-3.3.1

40.

AHTeHHBIN nepexoyarTens UMITynbcHo PJIC Ha nBoMHBIX
TPOVHMKAX.

I1K-3.3.1

41.

Hynuiekcep Ha aBoiHbIX T-Moctax npu padore PJIC Ha oy
AHTCHHY B HEIPEPBIBHOM PEXKHUME.

I1K-3.3.1

42.

Kounb1ieBoii BOJIHOBOAHBII MOCT. Y clI0BHE BO30YKICHHS
Jieva, eciii KobIlo cBepHyTO B E-mumockoctu (H-mmockoctn).
@a3bl BOJIH Ha BBIXO/AX U3 IUI€Y MOCTa ( BEKTOPHBIE
JarpamMMbl IpU MMTAHUH U3 Pa3HbIX I1JIeY).

I1K-3.3.1

43.

AHTEHHBIN NEpEKIIIoYaTeNb IpUeEM-epeaadya UMITYIbCHON
PJIC Ha KOIBLIEBEIX MOCTAaX.

I1K-3.3.1

44.

Il{eneBoii BoHOBOAHBIN MOCT. KoHCTpyKIMs.
I'eomerpuueckue mapamerpsl. [Ipuniumn padboTel. BekTopHbie
JyarpaMMbl CUTHAQJIOB HA BBIXOJAaX MOCTA.

I1K-3.3.1




45.

AHTEHHBIN NepeKIIoyaTeNb NpueM-rnepeaada UMIyIbCHON
PJIC nHa mieneBBIX MOCTaX.

[1K-3.3.1

46.

Jymuiekcep Ha mieneBbIx MocTax mpu padote PJIC Ha onHy
AHTEHHY B HEMPEPBIBHOM PEXKUME.

I1IK-3.3.1

47.

HanpaBneHHbIl BOJTHOBOJIHBIA OTBETBUTEIb C IBYMSI
OTBEPCTHUSIMU CBSA3M Ha y3K0H cTteHke. KoHcTpykuus,
F€OMETPUYECKUE U AJIEKTPUUECKUE MAPAMETPBI, MPUHIIUIT
pabotsl. [Ipumeps! npumenenus: HO.

I1IK-3.3.1

48.

HO c Tpemst oTBepcTHAMU CBSI3M Ha Y3KOUM CTEHKE.

npuHIUn pabotsl. [llupokononocHbie CBOMCTBRA.

KoHcTpykuus, reoMeTpuuecKre 1 3JeKTPUUECKHE TapaMeTphl,

I1IK-3.3.1

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npencTaBieHsl B Tadmmie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera

Ne /o [Tepeuens BompocoB (3agayu) s 3aueta / qud . 3auera

Kon
WHINKATOpa

Y4eOHbIM MJIaHOM HE MPEYyCMOTPEHO

npeJcTaBIeHbI B Tabmwuie 17.

npeICTaBICHBI B Tabmwie 17.
Ta6mmma 17 — [lepedyeHs TeM 11 KypCOBOTO MPOSKTHPOBAHMSI/BBITIOJHEHUS KYPCOBOH pabOTHI

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KYypCOBOM paboThI

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBHIOIHEHUSI KypCOBOM paboThI

npecTaBieHbl B Tabuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIPOCOB JJIsl TECTOB

Ne /i [IpumepHbIi IepeyeHb TEM IS KypCOBOTO POSKTHPOBAHUS/BBITIOIHEHUS
) KypCOBOM pabOoThI
Y4eOHBIM IJIAHOM HE MIPEIYCMOTPEHO
BOHpOCBI A1 OpPOBCACHUSA HpOMC)I(}/TO‘{HOﬁ arreécrallii B BUAC TCCTUPOBAHHA

Ne IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB Kon

/1 WHANKATOpa

1. Kakue ¢pyHKINU BbINOJTHSET NepeAaloias aHTeHHA, eCJIU OHA I1K-3.3.1
NMOJAKJII0YeHA K paguonepeIaTuYuKy Yepe3 puaepHblii TpakT? IIK-3.V.1
1.IIpeobpasyer cBsizanHble OMB B punepe, Hecyie HHPOPMAILIHIO OT IK-1.3.1
ITPJ1 , B cBOGOAHO-pacnpocTpanstonmecs IMB ¢ coxpanennem [IK-1.¥ .2
uHpopManuu u GOPMUPYIOT BIIOJIHE OIpeesIeHHbIE TpeOyeMble IIK-1.B.1
XapakTepucTUKH u3nydyenus (JJH, monspusanus B 3ajaHHOM Jiana3oHe I1K-2.3.1
4acToT) [IK-3.¥ .2
2.Y1upaBisieT XapaKTepUCTUKaMHU TOJIsl U3JTyYeHHs BO BpDEMEHU U
IIPOCTPAHCTBE.
3. YBenuuuBaeT II0THOCTh MOTOKA MOIIHOCTH B OKPY’KalOIIeM
IIPOCTPAHCTBE.

2. CdopmyanpyiiTe Ha3HAYEeHUE IPUEMHOH AHTEHHbI?

1.0O0ecneueHre HaMPaBIEHHOTO TPUEMa, YaCTOTHAS U TOJIIPU3AI[HOHHAS
CEJIEKIIHS paJHOCUTHAIIOB, a TAaKXKe MpeoOpa3oBaHUs
pacnpoctpanstonuxcs OMB B cBOOOHOM MPOCTPAHCTBE B CBSA3aHHBIC
OBM, nanpaBneHHbIe 10 Quaepy K MIPUEMHHUKY C COXPaHEHHUEM
UHpOpMaLUH.

2.Y1paBieHue CeNeKTUBHBIMU CBOMCTBAMH T10 YaCTOTE, MOJSPU3AIIH,
HaIMpaBJICHUIO.




3.13meputenbHbie PYHKITUU - OMIPEICIICHUE HAMPABIEHUN, C KOTOPBIX
MIPUXOJAT CUTHAJIBI U [IOMEXH.

Kakoi 4acTOTHBIN THANIA30H OTHOCUTCA K JJIHHHBIM BOJHAM?
1. Yacrorubei quana3on 30-300 kI'.

2.YactoTHrH nuamna3oH 3-30 xI'm.

3. Yacrorusli nuana3od 3-30 MI'1g

Yro HA3LIBAKOT aMILIMTYAHOH QyHKIHMell HANIPABJICHHOCTH
AHTEHHBbI?

1.3aBUCUMOCTD aMIUIUTYAbl HAIPSYKEHHOCTH 3JIEKTPUUECKOIO IMOJIS B
JAbHEW 30HE OT YTIIOBBIX KOOpAUHAT 0, ¢ B cheprudeckoii cucteme
KOOpJMHAT IPH YCJIOBUHU, YTO PACCTOSIHUE OT aHTEHHBI 710 HAOJII01aTeNs
0CTaeTCs MOCTOSTHHBIM.

2.3aBUCUMOCTb aMIUIUTY bl HAPSYKEHHOCTHU 3JIEKTPUUECKOTO IOJIS B
ONMKHEH 30HE aHTEHHBI OT YIJIOBBIX KoopauHaT 0, ¢ B chepudeckoit
CHUCTEMEe KOOPJIMHAT MPHU YCIOBHUH, YTO PACCTOSIHUE OT AHTEHHBI JI0
HaOJI01aTelNsl OCTACTCS MOCTOSHHBIM.

3.3aBUCUMOCTD pacrpeaeseHUs] aMILUTUTYIbl TOKa Ha AaHTEHHE OT €€
JIMHEHHBIX pa3MEpOB.

Yo HA3BIBAKOT NOJAPHU3ALNOHHOH XapPAKTEPUCTHKOM AHTEHHBbI?
1.KpuBas, koTopyro onuceiBaeT koHel Bekropa E (romorpad Bexropa E) B
IUIOCKOCTH MEPIEHAUKYIIIPHON HAMpaBIECHUIO PACIIPOCTPAHEHHUS
AJIEKTPOMArHUTHOM BOJIHBI B CBOOOIHOM ITPOCTPAHCTBE.
2.I'eoMeTprUeCyKO€ MECTO MaKCHUMaJIbHBIX MPOEKIUid BekTopa E Ha
BpAILAIOLLYIOCS OCh IPUEMHOM aHTEHHBI B INIOCKOCTH
NEPIEeHIUKYISPHON HAMIPABICHUIO PACIPOCTPAHEHUSI.

3. 3aBUCHMOCTh aMIUTUTYIbI HAMIPSKEHHOCTH JICKTPUUYECKOTO MO B
JaTbHEN 30HE OT YIJIOBBIX KoopAuHAT 0, ¢ B chepruyeckoi cucrteme
KOOpJMHAT.

Kak onpenejsiloT MIMPUHY THATPAMMbI HANIPABJIEHHOCTH AHTEHHbI?
1.YTI10BO# ceKTOp, MPH KOTOPOM 3HAYCHHE aMIUTUTY Ay HANPsHKEHHOCTH
AIEKTPUIECKOTO T0JI yMeHbIaeTcs 10 3Ha4eHUs (). 707 Euaxc .

2. YTII0BO# CEKTOP, IPH KOTOPOM 3HAUYCHUE aMILIUTY 1y HAMPSKECHHOCTH
ANEKTPUIECKOTO TOJII YMEHbIaeTcs 10 3Ha4eHUS 0.5 Evaxc .

3.YrioBo# ceKTop, Npyu KOTOPOM 3HAUEHHE MOILIHOCTH nojst P
ymenbmaercs 10 3HadeHust ). 707 Puaxe .

Yro Ha3bIBAKOT KO3 PunuenToM Oeryuieil BOJHbI B JIMHUM
nepexaumn?

1.OTHOLIEHNE aMIUIUTY bl HAIIPSLDKEHHOCTH CyMMapHOM BOJIHBI B
MUHUMYME I0JIA B IMHUU Nepelavil K aMIUIUTY 1€ HAPsS>)KEHHOCTH
CyMMAapHOU BOJIHBI B MAKCUMYME€ I10JIS1.

2.3aBUCUMOCTb aMIUIUTY bl HAPSXKEHHOCTHU 3JIEKTPUUECKOTO IMOJIS BOJb
JIMHUMW nIepeaavu OT €€ KOOPJAUHATHI.

3.OTHOIIEHNE aMIUTUTYIbl HANPSXKEHHOCTH CYMMAapHOM BOJIHBI B
MAaKCUMYMC II0JIs1 B JIMHUHA NCPCAavuu K aMIUTUTYAC HAIPSKCHHOCTH
CYMMapHO# BOJHBI B MUHHUMYME OJIsi

IIpyn kakuX ycJIOBUSAX B JIHHHMH NepPelavyu CYIIeCTBYeT PeXKUM
Oeryuieil BOJIHbI?

1.ConpoTuBieHne Harpy3ku AODKHO OBITh YUCTO AKTUBHOM BETMYUHON U
PaBHSTHCS BOTHOBOMY COIIPOTHBIICHUIO JIMHUM NIEpEayuu.

2. ColnpoTuBIEHUE HArpy3KH OJKHO PaBHATHCS HYJIIO.

3.JIuHus nepenavn JOKHA ObITh HArpy>kK€Ha Ha COIPOTHUBIIEHHE, PABHOE
BOJIHOBOMY COIIPOTHBJIEHUIO CBOOOJHOTO mpocTpancTsa 120




IIpu KaKuX yCJOBHSX B JUHUH NEPeIad CYHIeCTBYET PeKIM
CTOSYHX BOJIH?

1. CompoTuBieHnEe HATPY3KH JOJDKHO PABHATHCS HYIIIO WIH
OECKOHEYHOCTH.

2.JIunus nepenaun AOKHA OBITH Harpy»keHa Ha conpoTusieHue 120m.
3.ConpoTuBieHNEe HArpy3KU JOJDKHO OBITh YUCTO AKTUBHOM BETMUUHOMN U
PaBHSITHCS BOITHOBOMY COIIPOTHBIICHUIO JIMHUH MIEPEIayu.

10.

Yemy paBHsieTCsl BXOHOE CONIPOTUBJICHHE ABYXIIPOBOIHON JHHUHU
nepegavyy B CEYECHHMH 7 JIMHOM [/ pa3oMKHYTO# Ha KOHue?
1.ConpoTuBneHNE JTUHUYU YUCTO PEAKTUBHAS BEJIMUMHA U U3MEHSETCS B
COOTBETCTBUM C BLIPAKCHHUEM

Vs(z)
Is(2)

2. COHpOTI/IBHeHI/Ie JIMHUHW YUCTO PCAKTUBHAA BCIIMYNHA U UBMCHACTCA B
COOTBETCTBUM C BLIPAKCHHUEM

Vs(z)
Is(2)
3.COHpOTI/IBHCHI/Ie JOJIDKHO OBITH YHCTO aKTUBHOM BEIUYMHOH B JTIOOOM
CCUCHHUHU U PABHATHCA BOJJHOBOMY COITPOTHMBIICHUIO JIMHWUU MICPCAAYH.

Zen (z) = —i-ctg Pz

égx(z) = —i-tgfz

11.

Yro co00ii mpeacTaB/sieT CAMMETPUYHBbINA BuOpaTop?
1.CuMMeTpuYHBIM BUOpATOp MPEACTABISAET COO0I MPOBOJIOYHYIO aHTCHHY
C IJIeYaM¥ paBHOM JJIMHBI, PACIIONIOKEHHBIMH BJIOJIb O0MIEH ocH, U 'y
KOTOPOTO B JIFOOOM CEYEHHH, OTCTOSIIIMM Ha OJIMHAKOBOE PACCTOSIHUE OT
TOYCK IMUTAHU TOKH PABHBI IO BEJIMYHUHC U CI/IH(IJaSHI:I.

2. CuMMeTpUYHBINA BHOpATOp MPEACTABISIET COO0H MPOBOIOYHYIO
AHTEHHY C IUIeYaMU PABHOM JJIMHBI, PACIIOJIOKEHHBIMU apAIIEIIBHO
JIpyT IpYTy, U KOTOpas B OCEBOM HAIPaBJICHUU U3Iy4YaeT Juarpammy
HAIPaBJIEHHOCTH B BUJIE OKPY>KHOCTH (HEHAIIPABJIEHHOE U3ITy4YEHUE)

3. CumMMeTpUYHBIA BHOpATOP MPEACTABISIET COO0M MPOBOIOYHYIO
aHTEHHY C IJICYaMU paBHOU JJTMHBI, PACTIOJIOKEHHBIMH BJIOJIb OOIIEH OCH,
U KOTOpasi B OCEBOM HAIIPaBJIICHUU U3Ty4aeT auarpammy
HAIMpaBJICHHOCTU B BUJAC BOCBMCPKH.

12.

KakuM BbIpa:keHHeM ONMCHIBAETCS MO0JIe M3JIyYeHHsS] CHMMETPUYHOIO
BHOpaTopa B AaJibHell 30He?

601 A
L E, =i f(f)e" ™.

h
n efikrpfil//p
2. E, =i60f,(0)e” 3 I, —n
p=l1 ! rp

60/

3. E, =i—"Lsin(@)e" ",

n

13.

Kakum BbIpakeHneM ONMUCHIBaeTCsl PYHKUIHUA HANPABIEHHOCTH
CUMMETPHUYHOI0 BUOpaTOpa B JaJibHeil 30He?
cos(kl cos @) — cos kl
1. f(0)= .

sin @




sin[z (kd_ cos 6 — 1//)}

2. f(6) =
nsin E(kdz cosf—y)
3. 1(6) = cos(kl sin 49).

cos @

14.

Kakoii Bua nmeet aMnimTyaHasi QyHKIUS HANPABJIEHHOCTH
MOJYBOJTHOBOT0 cUMMeTpu4HOro suoparopa B E u H - niiockoctsix?
1. AMnnutyaHas GyHKIMS HapaBIEHHOCTH 110JTyBOJIHOBOTO
cuMMeTpuyHoro BuOparopa B E-mtockoctu nmeeT B BOCbMEpPKH, a B H-
IUIOCKOCTH — OKPY’KHOCTH.

2. AMmutyaHast QyHKIMS HallpaBJI€HHOCTH MOJIyBOJIHOBOTO
CUMMETpPUYHOI0 BuOpaTopa B E-1iockocTu MMeeT BUI OKPY>KHOCTH, a B
H- mimockoct — BocbMeEpKH.

3. AMmutyaHas GyHKIMS HapaBI€HHOCTH M10JIyBOJIHOBOTO
CUMMETpHYHOTO BHOpaTopa B E- 1 H-T1ocKOCTSIX MMeeT BUI BOCBMEPKH.

15.

Kakoii n3MeHuTCH 1MarpaMmMa HaNnpaBJIeHHOCTH CHMMETPHYHOI' 0
MOJIyBOJIHOBOr0 BHOpaTopa B E miiockocTu, eciiu yBeTH4nTh €ro
agauny xo 21 = 1,5 ?

1.I'naBHBII JIENECTOK, OPUEHTUPOBAHHBIN NEPIEHAUKYJISIPHO OCH
BUOpATOpPa, Cy3UTCs, HO MOSIBUTCA B KQXJIOM KBaJIpaHTe TU(PPAKIIMOHHBIHI
JIETIECTOK O] YTJIOM K OCH BHOpaTopa.

2. I'naBHbIH JIeMeCTOK, OPUEHTUPOBAHHBIN BAOJIb OCH BUOpPATOpPA, CY3UTCS
, HO TIOSIBAITCS JU(PPAKIIUOHHBIC JICTIECTKH MEPIIEHANKYIISIPHBIE OCH
BUOparTopa.

3. 'maBHBINA J1€NECTOK, OPUEHTUPOBAHHBIN MEPIEHANKYJIISIPHO OCH
BUOpaTOpa, CY3UTCH .

16.

Kakoii n3MeHuTCs 1MarpaMmMa HanpaBJIeHHOCTH CHMMETPUYHOT 0
MOJIyBOJIHOBOTO BUOpaTopa B E niockocTu, ecjiv yBeJIUYUTH €ro
AJIMHY 10 2I=4?

1.I'naBHBIi1 JIenIeCTOK B BUAE BOCBMEPKH, OPUEHTUPOBAHHOMN
MIEPIICHIUKYJISIPHO OCU BUOpaTopa, Cy3UTCS..

2. I'maBHBIi JIETIECTOK, OPUEHTUPOBAHHBIN NEPIEHAUKYIISIPHO OCH
BHOpATOpa CY3UTCS , HO IMOSBUTCS B KAXKJIOM KBaJIpaHTE TUPPAKITHIOHHBIH
JIEMIECTOK TOJI YTIIOM K OCH BHOpaTopa.

3. 'maBHBINA J€NECTOK B BUJIE BOCBMEPKH, OPUEHTUPOBAHHON BJIOJIH OCH
BUOpATOpa, Cy3UTCSL.

17.

YeMy paBHO AKTHBHOE BXO/IHOE CONPOTHBJIEHHE MOJYBOJHOBOIO H
BOJIHOBOI'0 BUOPATOPOB MAJIOH TOJTIIMHBI?

OTBeThI:

1. AKTMBHOE BXO/IHO€ CONIPOTHUBIIEHUE MTOJYBOJIHOBOTO U BOJTHOBOTO
BuOpaTopoB paBHO 73,1 OM 1 5000 OM COOTBETCTBEHHO.

2. AKTHBHOE BXO/IHOE CONIPOTUBIIEHUE MTOJYBOJIHOBOTO U BOJTHOBOTO
BUOpaTopoB paBHO 42,5 Om 1 1000 OM COOTBETCTBEHHO.

3. AKTMBHOE BXOJIHOE€ COIIPOTHBIIEHHE IOJIYBOJHOBOI'O M BOJIHOBOT'O
BHuOpaTopoB paBHO 73,1 Om u 377 OM COOTBETCTBEHHO.

18.

.C KaKoii 1e/1b10 YBeJIHYNBAIOT TOJIIUHY BUOPATOPHBIX AHTEHH?

1. 5 Toro, 4T00B! paciiupuTh pabouyo MOJIOCY YacTOT IO BXOJHOMY
COIIPOTHUBJIEHUIO BHOpaTopa.

2. 1514 TOro, 4TOOBI CYy3UTh MAarpaMMy HalpaBIeHHOCTH BHOpaTopa B E-
IJIOCKOCTH.




3. lnst TOro, 4T00BI CBECTH K MUHUMYMY PEAKTHBHYIO COCTaBIISIOLIY IO
BXOJITHOTO COIIPOTHUBIICHUS U YBEJIINYUTH COOTBETCTBEHHO AKTUBHOE
BXOJIHOE CONPOTUBIICHUE, YTO MIPUBEJET K YBEIUYECHUIO MOIIIHOCTH
u3nydenus. Kakue ycioBust HeOOX0AMMO BBIIOJIHUTE, YTOOBI aHTEHHA
BOJIHOBOM KaHaJI U3JIy4ala B JuarpaMMy HaIllPaBJIEHHOCTH BIIOJIb OCH
JMHENHON CUCTEMBI U3JTyyaTenei?

19.

Kak opueHTHpOBaHAa B IPOCTPAHCTBE JUATPAMMA HANIPABJIEHHOCTH
cuH(a3HO JTUHEHON cucTeMbl U3JIy4yaresiei?

1.Makcumym /IH neprneHANMKYISIPEH OCH TUHEMHON CUCTEMBI
W3JIy4YaTele.

2. Makcumywm JIH HampaBiieH BIOIb OCH TUHEHHON CUCTEMBI
W3JIy4YaTelie.

3. Makcumywm JIH HampaBiieH moj yrjioM K OCH JIMHEMHOU CHCTEMBI
M3JIy4YaTelIe.

20.

Kakoii B B NIpocTpaHCTBe HMeeT HArPaMMa HanpaBJjieHHOCTH B E-
TUIOCKOCTH JIMHEIHOI cucTeMbl U3 IBYX M3jay4dareseil A-P?

1. 2. 3. 4
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21.

34. Kakue yc10BHsI HEO0OX0AMMO BbINOJHUTH, YTOObI AHTEHHA
BOJIHOBOIi KaHAJ U3JIy4yaja B JUarpaMMy HANIPaBJIEHHOCTH BI0Jb
OCH JIMHEHHOM CUCTEeMbI u3Jydareei?

1. PaccTosiHre Mexay U3aydyaTensiMu d JOJKHO OBbITh PAaBHBIM YETBEPTH
JUIMHBI BOJIHBI B CBOOOTHOM MPOCTPAHCTBE, a (ha3za TOKa B KaXKJIOM
COCeJIHEM M3TydaTesie J0KHA OTINYaThCs Ha BEIUYUHY /2 .

2. PaccrosiHre MeXy U3Iy4aTesiMU d JOJDKHO OBITH paBHBIM TOJIOBUHE
JUTMHBI BOJIHBI B CBOOOTHOM IIPOCTPAHCTBE, a (pa3a TOKA B KaXKJIOM
COCEZHEM HU3JIydaTelie JOJDKHA OTIUYATHCS Ha BEIUYHUHY T .

3. PaccTosiHue Mexay u3nydarenasiMu d JOHKHO ObITh PaBHBIM YETBEPTHU
JUIMHBI BOJIHBI B CBOOOTHOM TMPOCTPAHCTBE, a (ha3a TOKa B KaXKIOM
COCEeHEM M3JIyuaTese J0JDKHA OBITh OJMHAKOBOM ( cMH(a3Has CUCTEMA)

22.

35. Uro Takoe ¢asupoBaHHAS aHTEHHas pemieTka?

1. Pemerka usny4areneil, B KOTOpOH NepeMEIIEHUE JTyda JUarpaMMbl
HaMpaBJIEHHOCTH OCYIECTBISAETCS 33 CUET U3MEHEHUS (a3bl B KaXKIOM
MIOCJIEYIOLLEM H3JIydaTesie OTHOCUTENIBHO COCEAHETO T10 IUHEHHOMY
3aKOHY.

2. PemeTtka uznydareneii, B KOTOpOI NepeMEIICHHE JTyda TUarpaMMbl
HaMpaBJIEHHOCTH OCYILIECTBISAETCS 33 CUET U3MEHEHUS (a3bl B KaXKIOM
MIOCJIEIYIOLLEM U3JIydaTesle OTHOCUTENIBHO COCEIHErO0 10 KBAAPATUIHOMY
3aKOHY.

3. Pemerka usny4areneil, B KOTOpOil mepeMEIIEHUE JTyda TUarpaMMbl
HAIPABJICHHOCTH OCYLIECTBIIACTCS 32 CUET Ka4aHWsl aHTEHHOW PEIETKU
BOKPYT €€ (pa30BOro IEHTpa.

23.

Kaxkoii B HMEECT BLIPAKCHUEC MHOXKHUTEC/IHA PCIICTKH CUCTEMbI U3




JABYX H3JIydaTeJieil, pacmoJio;keHHbIX Ha paccTosinuu d Ipyr oT
apyra?

1. f,.,(0)= cos[% (kd cos 0 —y)].

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

24.

Kakoii Bua nmMeeT 1uarpaMmMa HanpaBJeHHOCTH MOJIYBOJHOBOM 11eJI
B E - u H- miiockocTsix, npope3aHHoil B IJIOCKOM 0e3rpaHu4YHOM
JkpaHne?

1./lnarpaMmbl HaIIPAaBJIEHHOCTH UMEIOT BUJ] OKPY>KHOCTH U BOCBMEPKHU
cootBeTcTBeHHO B E - 1 H- mockocTsx.

2. InarpamMmbl HaNpaBJI€HHOCTH UMEIOT BUJI BOCBMEPKHU U OKPYKHOCTH
cootBeTcTBeHHO B E - m H-nmockocTsx.

3. JluarpamMmMbl HapaBJIE€HHOCTU UMEIOT BUJ BOCBMEPKHU
cootrBeTCcTBeHHO B E- 1 H-mmockocTsx.

25.

Kaxum o0pa3zom Haao npope3arsb 11eJb B BOJTHOBO/IE € BOJIHOM THUIIA
Hi1o, 4T00B1 OHa H31y4ana?

I.H_[eﬂb Haao nmpope3aThb BAOJIb MArHUTHBIX CUJIOBBIX JIMHUM.

2. lenp Hamo npope3ath BAOJIb JICKTPUUECKUX CHIIOBBIX JTMHUMN.

3. lllens Hago mpope3aTh NEPIEHINKYIIPHO MAarHUTHBIM CHJIOBBIM
JUHUSIM

26.

Kakoe paccTosinue B BOJTHOBOAHO-1es1eBoii aHTeHHe (BLLIA) nostxno
OBITH MEK1Y NMPOA0JbHBIMHU IIEJSIMH HA IHMPOKON CTEHKe
NMPSAIMOYT0JbLHOI0 BOJTHOBO/1a, CMEIIEHHBIMH OTHOCHTEJ/ILHO €ro OCH B
IIAXMATHOM NMOPs/AKe, YTOObI OHA M3J1y4asa oauH Jenectok {H
nepneHAUKYJISIPHO BOJHOBOAY?

1.Paccrosinue MexXIy COCETHUMU IIEISIMHU, CMEIICHHBIMA OTHOCUTEIBHO
€ro OC1 B IaXMaTHOM MOPAAKE, paBHO IMOJTOBUHE NJIMHBI BOJIHBI B
BOJIHOBO/IE.

2. Paccrosuue MCKAY COCCAHNMHU 1ICIAMU, CMCIICHHBIMH OTHOCUTCIIBHO
€ro OCH B IIIaXMaTHOM MOPSJIKE, paBHO MOJOBUHE JUIMHbI BOJHBI B
CBOOOJTHOM IPOCTPAHCTBE.

3.PaccrosiHiie Mexay COCETHUMMU ILEIIMHU, CMEIIEHHBIMU OTHOCUTEIBHO
Cro OCH B IaXMATHOM MOPAAKEC, paBHO NJIMHC BOJHLI B BOJIHOBO/JC.

27.

Kaxkoe paccTosiHue B pe30HAHCHOIT BOJTHOBOIHO-1EJIEBOIl aHTEeHHe
(BLIA) ¢ npoa0JibHBIMHY LIEJISAMH HA INMPOKOH CTEHKeE
NPSIMOYTOJIbHOT0 BOJTHOBO/IA, CMEeIIIeHHBIMH OTHOCHTE/IBHO €ro OCH B
IIAXMATHOM NOPS/IKe, T10JAKHO ObITh 0T KOPOTKO3AMKHYTOI'0 IOPIIHSA
A0 dnmzkaiimei kK Hemy mieau?

1. PaccrostHre OT KOPOTKO3aMKHYTOTO TIOPITHS 10 OJIMOKalIIeld K Hemy
111 PAaBHO YETBEPTH JIIMHBI BOJIHBI B BOJIHOBOJIE.

2. PaccTosiHre OT KOPOTKO3aMKHYTOT'O TIOPIIHS 10 OJIM KaIe K Hemy
1111 PaBHO IOJOBUHE JUIMHBI BOJIHBI B BOJIHOBOJIE.

3. PaccrostHre OT KOPOTKO3aMKHYTOTO IOPUTHS 1O OJMKaiIIend K Hemy
1171 PaBHO JUIMHE BOJIHBI B BOJHOBOJIE.

28.

Kakyo noasipuzanuio u3jay4aer BOJHOBOAHO-1Ie1eBasi aHTEHHA
(BIIIA) co BCTPEYHO-HAKJIOHHBIMHY LIEJSIMH HA Y3KOH CTEHKe
NPSAMOYT0JIbHOI0 BOJTHOBO/JA C PACCTOSHMEM MeKy mensamu A4/2?
1.ITonsipuzanus JMHEHHAs — TOPU30OHTANIbHAS (MapauieNbHas OCH
BOJIHOBOJIA).

2. llongpu3zanus nuHelHas — BepTUKaJIbHas (MepHeHIUKYIISIPHAS OCH




BOJIHOBOJIA).
3. llonsipu3zanus TuHeNHHas — NepIeHIUKYJIIpHAs OCU U3TY4YaroIIeH emu.

29. Kakoe paccTrosinue B pe30HAaHCHOI BOJTHOBOJAHO-11IeJ1eBOI aHTEHHE
(BII{A) ¢ monepeyHbIMH 1IEJISAMHU HA IIMPOKOI CTEHKE
NMPSAMOYT0JbHOT0 BOJTHOBO/IA J0JIKHO ObITh 0T KOPOTKO3AaMKHYTOI0
MOPLIHS A0 OJMKailel K HeMy 1eau?

1. PaccrosiHre OT KOPOTKO3aMKHYTOTO TIOPIITHS JI0 OJMKaNIIeH K HeMy
LIEJIM PABHO MOJIOBUHE JIMHBI BOJIHBI B BOJIHOBOAE A/2.

2. PaccTostHME OT KOPOTKO3aMKHYTOT'O MTOPIIIHS 10 OJIMKANIIEH K HEMY
IeJTM PaBHO YE€TBEPTH [UIMHBI BOJIHBI B BOJTHOBOAE A/4.

3. PaccrostHre OT KOPOTKO3aMKHYTOTO MOPUIHS 10 OJVbKalIIend K Hemy
nocyieIHed 1ienu paBHo 3A/4 .

30. Kakoii Bua nMeeT 1uarpaMma HanpasBJIeHHOCTH BOJHOBO/IHO-
meseBoil anteHHbl (BIL[A) Oeryuieit BOJHbBI € NMOnepeYHbIMH
HIeJISIMU Ha IIUPOKOH CTEHKe MPSIMOYI0JbHOI0 BOJTHOBO/AA NPH
paccTOSTHUM MexKAy easimu d= A/4?

1./Inarpamma HarpaBJI€HHOCTH UMEET OJIUH IJIaBHBIN JIEIECTOK,
HaKJIOHEHHBIN K OCH BOJIHOBOJIA.

2. JInarpamMma HanpaBJI€HHOCTH UMEET OJIUH IJIaBHBIN JICTIECTOK,
NEPIEHANKYJISIPHBIA OCU BOJIHOBOAA.

3. narpamMma HarnpaBJICHHOCTH UMEET OJIMH TJIaBHbBIN JICTIECTOK,
HAKJIOHCHHBIN K OCH BOJIHOBOJIA, ¥ TU(PPAKITUOHHBII MAKCUMYM,
NEePIEHAUKYJSIPHBI OCH BOJHOBOJA.

[lTepeyenp TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCA 3a0YHOM (OpPMBI
o0ydeHus1, IpeCTaBIeHbI B Tabuie 19.

Ta6mmma 19 — [lepeyerr KOHTPOIBHBIX PabOT

Ne n/nt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeno

10.4. MeToauyueckiue — MaTtepuaibl,  ONPEACISIIOINUME  MPOIEIyphl  OLICHUBAHUS
WHMKATOPOB, XapaKTEPHU3YIOIIUX dTarbl (POPMHUPOBAHUS KOMIICTCHIIMMA, COICPKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax ['YAII, perimaMeHTUpYIOIUX MOPSIOK U MPOLEAYPY
MPOBEJICHUST TEKYIIETr0 KOHTPOJII YCIIEBAEMOCTH M MPOMEXKYTOYHOH aTTeCTaluu
oOyuaromuxcs 'VAIL

11. Meroanueckue ykazanust i1t 00y4arouuxcsi 0 OCBOCHHUIO TUCHIUTLITUHBI

11.1. Meroauveckue yKazaHus Il OOY4YalOIIMXCA IO OCBOCHUIO JICKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3zHAa4Y€HUE JICKIIMOHHOTO MaTepuajia — JOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIy0OKOe U SICHOE HW3JIOKEeHHEe ydeOHOro matepuana. Ha3HaueHuWe COBPEMEHHOHN JEeKIUU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYHTh BCIO WH(POPMAITUIO TIO TEME, & B OCBOCHHH
dbyHIaMEHTaNbHBIX MPOOJIEM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[O3HAHHUS, HOBEHIIMX
JMOCTIKEHUH HAay4YHOW MBICIA. B y4eOHOM Tpoliecce JIEKIUsl BBIMOJHIECT METOIOJIOTHYCCKYIO,
OpraHM3aIMOHHYI0 U UHpOpMaMOHHYI0 (GyHKUMU. JIeKIus pacKpbpiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00JsiacTh 3HaHUs, €€ TpoOJeMBbl, JaeT IEJIbHOE MPEJCTaBICHWE O JAUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

ITnannpyemble pe3yJIbTaThI IIPU OCBOCHUN 00YYAIOIIUMUCS JIEKIIMOHHOIO MaTEPHaIa;




— TIIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUMN, YpPOBEHb
KOTOPBIX ONPEAECIISECTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— IOJIy4€HHE OINbITa TBOPYECKOH pabOTHl COBMECTHO C IIPEIOIaBaTelIeM;

— pa3BuUTHE HOPOPECCHOHATIBHO-JIENOBBIX  KayecTB, JIIOOBM K NpeaMeTy |
CaMOCTOSITEJIBHOT'O TBOPYECKOTO MBIIIIJIEHUS.

— TOsIBJICHHE HEOOXOIMMOTO HHTEpEca, HEOOXOAMMOTO IS CAMOCTOSATEIILHOW PadoTHI;

— TOJy4YeHUE 3HAHUUW O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJDKalIINe TO/IbI;

— HayuduThCsl METOJIUYECKH oOpadaThiBaTh Marepuan (BBIICNIATH TJaBHBIC MBICIU M
MOJIOKEHHUS, MPUXOJAUTh K KOHKPETHBIM BbIBOJIAM, I[OBTOPSATh HUX B  pa3jIMYHBIX
dbopMynupoBKax);

— MOJIy4€HHE TOYHOIO IOHUMaHMS BCEX HEOOXOAUMBIX TEPMUHOB U IOHSATHI.

JIekuMOHHBI MaTepuan MOXET COIPOBOXKIATbCA JAEMOHCTpAlUed CIIAWI0OB W
UCIIOJIb30BAaHUEM DA3aTOYHOI0 MaTepuayia IpH HPOBEAEHUM KOPOTKMX JUCKycCUH 00
OCOOEHHOCTSIX MPUMEHEHMSI OTAEIbHBIX TEMATHK I10 JUCLUIUIMHE.

CrpykTypa npeaocraBicHus JEKIHNOHHOIO MaTepuaa:
- ®opMyIMpOBKa 3aJa4H JIEKIUH.
- Paznenbl u maparpadbl u3naraeMoro Marepuana ¢ COOTBETCTBYIOIIMMHU MaTeMAaTHYECKUMU
BBIKJIa/IKAMH.
- I'padmueckue marepuanbl HEOOXOJUMbIX TEOPETUUECKUX 3aBUCUMOCTEH.
- BBIBOJIBI IO KaKJIOMY pa3zienny
—  https://lms.guap.ru/new/course/view.php?id=248

11.2. Metoauueckue  ykazaHus Ais  OOy4YalOMIMXCS MO  BBHINOJHEHHUIO
1ab0paTopHBIX PaboT

B xonme BeimonHeHus m1a00paTOpHBIX pPadOT oOydvaromuiics AODKEH YriayOuTh H
3aKpENUTh 3HAHMS, MPAKTUUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOM METOJUKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAIMOHHONW XapaKTEPUCTUKON 0O0ydaromerocs.
BrimonHenue 1ab0paTopHBIX pabOT COCTOUT M3 IKCIEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AHAIUTUYECKOUN YacTe U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BrimosHenue 1abopaTopHBIX paboOT OOyYArOIIMMCS SIBISICTCS HEOTHEMIIEMON YacThIO
U3YYCHUS JUCIUIUIMHBI, ONpenessieMOd Yy4ueOHBbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTeYrBAIOIINM PEIICHUE CIICTYIOINX OCHOBHBIX 3a/1a4 00yYaroIerocs:

— npuoOpeTeHrne HaBBIKOB HWCCIICIOBAHUS IPOIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCITUILINHBI,

— 3aKperuvieHHe, pa3BUTUE W JeTalu3alus TEOPETUUYECKUX 3HAHUM, MOITYUYEHHBIX Ha
JICKIIMSX;

— TOJTy4YeHUE HOBOM MH(OPMAINH 110 U3y4aeMOU TUCIUILINHE;

— mnpuoOpeTeHHe  HABBIKOB  CAMOCTOSITENbHOM  paboTel ¢ 1abOpaTOpHBIM
000pyI0BaHHEM U TPUOOPAMHU.

3ananue U TpeOoBaHUS K IPOBEICHUIO JIJAOOPAaTOPHBIX padoT
1. O3HaKOMHUTBCS ¢ METOAMUYECKON pa3paboTKON K 1abopaTopHOii pabore.

2. TIlpopabotaTh CaMOCTOSITENILHO TEOPETHUECKUN MaTepHal, IO ACPKUBAIOIIHIA
TEMATUKY JIaOOpPaTOPHON pabOTHI.

3. O3HaKOMUTKCS C annapaTypoi, BXOJIIEeH B 1a00OPaTOPHYIO yCTaHOBKY.

4. PaccunTtaTh U MOCTPOUTH HEOOXOAMMBIE TEOPETUUYECKHE 3aBUCHMOCTH MO 3a/JaHHUIO
IIpenoaaBaTels.



5. OTBeTUTH Ha KOHTPOJIBHBIC BOMPOCHI, UMEIOIIMECS B METOAMYECKOW pa3paboTKe K
nabopaTopHoOi padoTe.

5. OtBeTuTh HAa BOIPOCHl KOJUIOKBUYMA, MPOBOAUMOrO NPENOJaBaTesieM Mepea
BBITNIOJTHEHHEM J1a00paTOpHOIl pabOTHI.

6. Bemmonauth nabopatopHyro pabdoty. [IpoBectu HEOOXOAMMEBIE SKCIIEPUMEHTAILHBIC
UCCJIE0BAHMS YCTPOMCTBA.

Crpykrypa 1 dhopMa otdera o 1adoparopHOii paborte
OT4er AOKEH COJlepKaTh:

1. TuTy bHBIN JUCT.

2. Kpatkyto popmMyMpoBKy 3a/1a4u UCCIICTOBAHMS.

2.CTpyKTypHYIO CXE€MY U3MEPUTEIHLHON YCTAaHOBKH JIAOOPATOPHOM PaOOTHI.

3. Tabnu1sl SKCIIEPUMEHTATIBLHBIX UCCIEA0BAHUM.

4. I'papuueckre 3aBUCUMOCTH OT 33JJaHHBIX MTAPAMETPOB HCCIEAYEMbIX BETMYUH.

5. Pacuernpie maHHble W TpadudecKue MaTepuanbl HEOOXOJUMBIX TEOPETHUECKHUX
3aBUCUMOCTEH.

6.CpaBHUTEIBHBIN aHAJIU3 TAHHBIX TEOPUU U IKCIIEPUMEHTA.

7. BeiBo1bI MO pabore.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA0OpaTOPHOU paboTe
OT4er BBHINOJHACTCS B  COOTBETCTBUM C  JICHCTBYIOIIMMH  TOCYJIapCTBEHHBIMHU

CTaHJApTaMM KaXKAbIM CTYJIEHTOM MHIMBHyaJbHO B IIEYaTHOM MJIM PYKOIIMCHOM BHJIE Ha Oenon
oymare opmara 210x297 mm. TabnuIsl SKCIEPUMEHTANBHBIX UCCIIEOBAHUNA M TEOPETHUECKHUX
pacyeToB MPUBOJIATCS C COOTBETCTBYIOIIEH HyMepalueil 1 3arojoBKaMu.

IlepeyeHb MeTOAMYECKUX YKA3aHMH IO NMPOBeJeHHUIO JadopaTopHbIX pador. Bcee
MeTOANYKH MMEITCS HAa Kadeape B 3J1eKTPOHHOM BHJI€.

1. MccnenoBanue aHTeHHbI TUNA «BOJHOBOM kaHam». Hukutun B.T. Meroa. yka3. k
BBIITOJIHEHUIO 11a0. pao. JINAII, JI., 1986r. -25c.
https://Ims.guap.ru/new/mod/lesson/view.php?id=15360

2. UccnenoBanue pymnopHbIX aHTEHH C KOppeKTUpyromumu Jua3zamu. Pegoposa JLLA.,

I'mangkuit H.A. Meroa. yka3. k BwimojgHeHuto mnab. pa6. ['YAIIL, C.-116.2002r. -25c.
https://Ims.guap.ru/new/mod/lesson/view.php?id=11068

3. HUccnenoBanue 3epkanbHbix aHTeHH. JlanwioB FO.H., Hukutun B.T. Meroa. yka3. k
BhINOHEeHHIO 11a0. pabd. [AAIL C.-116.,1996r. -25c.

4. CornacoBanue BoJHOBOJA ¢ Harpy3koil. denoposa JI.A., Mumypa T.II. Meton. ykas.
K BBINOTHEHUIO J1a0. pa6. JIMAIIL, JI., 1991r. -30c.

5. MHccnenoBanume  dYeThlpeX  IUICYHBIX  BOJHOBOJHBIX  3JIEMEHTOB  AHTEHHBIX

nepektouareneii. demoposa JILA., Hanunos FO.H. Meton. ykas. K BbIIONTHEHHUIO j1a0. paod.
'AAII, C.-I16.,1994r. -24c.

6.MccnenoBanue ¢a3zupoBaHHON aHTeHHOW pemerku. MenbHukoBa A.1O., degoposa
JI.A. Meron. yka3. k BeinosiHeHH1o ja0. pa6. I'YAII, C.-116., 2008r. -41c.

7.MccnenoBanue IUIOCKOM JBYX3aXOJHOM chnupanbHOM aHTeHHbl. Penoposa JLA.,
Opaniy3oB A.Jl. Metoa. yka3. k BeinoiHenuto j1ad. pad. ['YAIL, C.-116., 2002r. -22c.

8.UccnenoBanue aHTEeHHBI ¢ perynupyemMoi nonspusarueii. ®enoposa JILA., Jlanunos
FO.H. Meton. ykas. k BeinoiaHeHuto jab. pad. TAAIIL C.-116., 1997r. -17c.



9. UccnenoBanune BOJTHOBOAHO-1IENEeBbIX aHTeHH. Hukutun b.T., T.I1. Mumypa, Kpactok
B.H. Meron. ykas. k BeimonHeHuto jab. pad. ['YAIIL C.-I16., 1999r. -33c.

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

10. UccnenoBanue cnupanbHbix anTeHH. @enoposa JI.A. MeToa. yka3. K BBIIOJHEHUIO
nab. pa6. 'YAII, C.-116., 2002r. -22c.

Mertoauyeckie ykasaHus UL OOy4alOIIMXCS TI0  MPOXOXKIECHHIO  KypCOBOTO

MIPOEKTUPOBAHMSI/BBINIOIHEHUS KYypCOBOM palOTHI (eciu npedycMoOmpeHo yyeOHbiM

NAAHOM NO OAHHOU OUCYUNIUHE)

KypcoBoii npoekt/ paboTa IpoBOAUTCS € LENbI0 (OPMUPOBAHUS Y 00YHAIOLIMXCS OIbITA
KOMILJIEKCHOT'O PEIICHUsI KOHKPETHBIX 33724 IPOPeCCHOHATBHOMN e TETbHOCTH.

KypcoBoii npoekt/ paboTa no3BojsieT 00y4aromeMycs: MOJIy4YUTh HaBbIKK U 3HAHUS JUIS
pacueTa TEOMETPUYECKHX M JJIEKTpHUUECKuX mapamerpoB anteHHsl CBY, paszpaboraTsh
KOHCTPYKILIMIO aHTeHHO-(puaepHoi cuctemsl PJIC.

CTpyKTypa NOSICHUTEIHHON 3aIIUCKH KYPCOBOIO IPOEKTa/ pabOThI
1.BBenenue.

2.CTpyKTypHas cxema paJJuOTeXHUYECKOH CUCTEMBI.
3. IlpunnunuanbHas cxema aHTeHHO-(QHUIEPHOM CUCTEMBI.

4.PacueT reoMETpUUYECKHX M D3JIEKTPUYECKHX I1apaMeTpPOB 3aJaHHOIO YCTpPOMCTBA U
JAOITYCKU Ha U3TOTOBJICHUC.

5.Pacuer s1eMeHTOB (hPUAEPHOTO TPAKTa.

6. Pa3paboTaTh KOHCTPYKIMIO aHTEHHOI'O YCTPOMCTBA U IPUBECTHU €€ ONHCAHUE.

7. YepTex 0011ero BUIa aHTEHHOTO YCTPOUCTBA C TaOapUTHBIMU Pa3MEpPaMH.

7 CriucoK MCIOIb30BaHHOM JIMTEPATYPhI

TpeGoBanus k 0HOpMIICHUIO TOSICHUTEIBHON 3alUCKH KYPCOBOTO MPOEKTa/ paboThl
[TosicHuTenbHasT 3amucKa JODKHA OBITH BBIMOJHEHA Ha Jmcrax (opmarta 210x297 mm

YepHOW NIAPUKOBOM pPYYKOM WM pacnedaTaHa Ha KommbiloTepe. Vcrmosb3yeMmble pacueTHbIE
(GopMysbl PUBOAUTH CO CCBHUIKOM Ha JUTEpaTypy B OYKBEHHOM OOO3HAYEHHMH C KpPaTKUM

MOSICHEHUEM UX 3HAYCHUH, a 3aTEM IIPEICTABUTh C IOJCTABICHHBIMU YHUCIOBBIMU 3HAYCHUSMH.
PacueTsl TeOpeTHUECKUX 3aBHCUMOCTEH MPHUBOJUTH B TaOJIMIAX, a 3aTEM B IpaUuecKoOM BHUJIE.
PuCyHOK WM HECKOJIBKO PUCYHKOB IPUBOJUTH HAa OTIEIBHBIX CTPAHULAX C COOTBETCTBYIOIIEH
HyMepaluen I0 TEKCTY MOSICHUTEIbHOU 3aIIUCKH.

IlepeyeHb MeTOAMYECKUX PA3pad0OTOK MO NMPOBEIEHUI0 KYPCOBOI0 MPOEKTAa
MeToanuka umeercss Ha kageape B 3JIeKTPOHHOM BHUJE.

1. ®enopona, JI. A. PacyeTr U NmpoeKTHpOBaHWE ABHAIIMOHHBIX AHTEHH CBEPXBBICOKHUX
ygacToT: yueb. mocodue / JI. A. denoposa, H. A. I'maakuii, b. A. Arokos. —CI16.: T'YAII, 2019. —
145 c.

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.p
df.

2. ®enoposa JI.A., MenbaukoBa A.JO. Pacuer u npoekTHupoBaHHE JMH30BBIX aHTECHH.
Mertoa. yka3zaHus K KypcoBOMY U AuIuioMHOMY nipoektupoBanuto. ['YAII, C.-T16., 2002r.-33c.



3.benouepkoBckuii I'.b., Kpactok B.H. 3agaum u pacuersl mo Kypcy «AHTEHHBI H
yctporictBa CBUy». Yuebnoe nocodue. ['VAIL.,C.-I16.,2002r. -177 c. 50 3k3.

4. Huxntun B.T., Xpamuenko I'.H. IlpoextupoBanne Ha OBM IIIOCKMX aHTEHHBIX
peieTok oBajibHOU Gopmbl. Meton. ykazanus juia 11 u KI1. TAAIL, C.-I16., 1995r.-19c.

5. Hukurun b.T., Xpamuenko I'.H. BoiHoBogHO-111e1€BBIE aHTEHHBL. [[poekTpOBaHue 1
pacuet. Yue6Hoe nocooue.I'AAILC.-T16., 1992r. -132c.

5. Hukutun B.T., ®enoposa JI.A., Xpamuenko I'.H. IIpumenenne DBM g pacuera
anteHH. Meton. ykazanus aisa 11 u KIT . JIMAIL JI., 1988r.-31c.

7. Huxutun B.T., Kpacrok B.H.., Xpamuenko I'.H., IIumora C.IO.
ABTOMaTH3UPOBAaHHOE TPOSKTHPOBAHHUE 3EPKAJbHBIX aHTCHH C OBAJBHOM ameptypoil. Merto.
ykazanus. JIMAIL JI., 1989r.-21c.

8. Hukutun b.T., Xpamuenko I'.H. Pacuer u npoexTtupoBaHue o0irydaresnei 3epKaabHbIX
anteHH. Meron. ykazanus ana JI1 u KIIL. JIMAIL JI., 1989r.-17c.

9. Huxkutun Bb.T., Xpamuenko I'.H. Pacuer u nmpoekTMpoBaHUE 3€pKajbHBIX AHTCHH.
Meron. ykazanus s 11 u KI1. JIMAIIL, JI., 1989r.-14c

10. AcradneBa H.I'., BopoOweB E.A., JletomneBa T.M., @paniy3oB A.Jl. Meroandeckoe
nocobue k KII mo anrenno-punepusim ycrpoiictam. JIMAIL JI., 1989r. -67c.

11. KazankoB B.U. IlpoexktnpoBaHue W pacueT paJaMOIOKAIMOHHBIX AHTEHH. YueO.
nocobue k KIT u JII1. JIMAIL. JI.,1989r. -14c.

11.3. Meroauueckue  ykasaHusg  JuId  OOydYaloOUIMXCS 1O MPOXOXKICHHIO
CaMOCTOSITEIBHOU PabOThI

B Xxoze BBINOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 0OYyUaIOIIUIICS BBINOIHAET paboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IMpernojaBaTelis, HO 0e3 ero HernocpeiCTBEHHOIO
y4acTHsL.

Jnst obygaromuxcst 1Mo 3a04HOM (Gopme 0OydeHHs, caMOCTOsITeNbHAas paboTa MOXKET
BKJIIOYATh B Ce0s1 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUSI CaMOCTOSATEIBLHOM PabOTHI, y 00ydaromerocss GopMHUpYyeTCs
nesnecoobpasHoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBbIKM B YCBOGHHWU U CHCTEMAaTH3allMU NMPUOOpETaeMbIX 3HAHUI, 00ecreunBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B NepuoJ OOydeHHUs, TMOMOTraeT IOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMd,  HalpaBSIOINIMMU  CaMOCTOSATENIbHYIO  paboTy
00yJarONTUXCSASBIISIOTCS:

—  y4eOHO-METOIMYECKH MaTepHal Mo JUCIUILTUHE;

—  METOJUYECKHE YKa3aHHsI 10 BBHIMOIHEHHIO KOHTPOJIBHBIX PadOT (Ui 00ydarommxcs
1o 3a049HOU (hopme 0OydeHuUs).

Ha xadenpe wu3zmanbl MeToAMuYeckHWe yKa3zaHUs MO MPOXOXKICHUIO CaMOCTOSITENbHOM

pa6OTbI HMCIOTCH B U3NAHHOM BUJC U B 3JICKTPOHHOM BHU/IC:

®enoposa JILA., Janunos IO.H. AHTeHHBI U yCTpOMCTBAa CBEPXBBICOKHUX 4acTOT. [Iporpammsl,
KOHTPOJIbHBIE BOIIPOCH M METOJIMYECKHE YKa3aHUS K BBITIOJIHEHUIO KOHTPOJIbHBIX pador .I'VAIIL,
C.-I10. 2005 r.,22 ¢. 100 3ks3.

11.4. Meroauveckue ykazaHusi Uil OOy4YalOIIMXCA [0 MPOXOXKICHUIO TEKYIIETO
KOHTPOJIsl YCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIEBAEMOCTH MPEIyCMaTpUBAE€T KOHTPOJIb KadyeCTBAa 3HAHUMU
00y4Jaromuxcsi, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C IIEJIbI0 OICHUBAHUS XOJa OCBOCHUS
JUCIUIUIAHBI.



11.5. Meroanueckue ykazaHus JUisi 00y4aroMUXCs M0 MPOXOKICHUIO MPOMEKYTOUHON
aTTEeCTAlIUU.

IIpomexxyTouHass  arrectanusi  OOydyarOIIMXCsli ~ IpPeJyCMaTpUBAeT  OLIGHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YJbTAaTOB 00y4YeHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OLEHKM 3HAHHH, MOJYYEHHbIX OOydYaloUMMcs B Ipolecce
U3yYeHUs] BCeW MUCUUIUIMHBI WIH €€ YaCTH, HAaBBIKOB CAMOCTOSATENBHON paboThI, CIIOCOOHOCTH
OPUMEHATh MX JJIS PELIeHUs NPAaKTUYEeCKUX 3a7ad. OK3aMeH, KaK NpaBUiO, MPOBOAMTCS B
NepUoj SK3aMEHALIMOHHOW CECCHMM W 3aBEpILAETCsl aTTECTAlMOHHON OLEHKOM «OTIMYHOM,
«XOpOUIO», «yAOBIETBOPUTEIILHOY, «HEYAOBIETBOPUTEIBHOY.



Jluct BHeceHus: U3MEHEHUH B pabouyro NporpamMmy JTUCHUILIAHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii
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