MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuaiabiocts: 11.03.01 Pagnorexuunka

HaumenoBanue o0pa3zoBare/ibHOM NporpaMmbl . Paanorexunyeckue cpeacTsa nepeiadyu, npueMa u o0padorku
CHTHAJIOB

YpoBeHnb 00pa3oBaHus: Bbiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

OHCHO‘IHLIC MaTepuajabl
o IMCIOMIIJIMHE
TexHuka 3€PKAJbHBIX AHTCHH

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney KoraHn B.J1.
IIpenonaBarenb MaeArngrarop R3742d628-KoganBL-c954ef20 b.JI. Koran
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB w Ceenewun o Bragensue L3N M3aKn H C
06Pa30BaTeHBH0H Bnaseney OcTanenkos M.C. T
pOorpaMMel Wpermudnratop 6356755C-OstapenkovPS-854af18 OcTarneskKoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (moamucs) (pacmudpoBka
3BaHHE) TTO/AITUCH)
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-IHH . Bnageney CaduH A.P.
BBINYCKAIOIIEH Kadeapbl MaeArngrarop Rdaf18b6c-5afinAR-8ed43814 A.P. Cabun
(IOJDKHOCTD, YUEHas CTENeHb, YICHOe (moamucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 crioco6eH UCImoab30BaTh MOJ0KEHHS, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEUICHUs 3a/1a4 HH)XCHEPHOU JeATEIbHOCTH
N]I-3 [Ipumenser oO1menHXeHepHbIE 3HaHUS B MH)KCHEPHOH JCATEIHPHOCTH JIsl aHAIU3a U
MIPOCKTUPOBAHUS PAJIUONIEKTPOHHBIX YCTPOHUCTB U CUCTEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuszauuu: [TucbmenHas padora
1. KonTponbHas padota "['eomeTpuueckas U pu3nyeckas ONTUKA U IOCTPOEHUE JIyueBoa ¢
KoMITeHcanuei kpoccnossapusanuu” (KonTponasHas padoTa)
2. KonTponbnast padota "[lonsgpuzannonnsie Xxapaktepuctuku anTeHH" (KoHTposbHas
pabora)
3. PacuérHoe 3ananue "lIpoekTupoBaHne HECUMMETPUYHON IBYX3€pKaJIbHONW aHTEHHBI C
KOMIIEHCUPOBaHHOH kpoccrnonsipuzanueit” (Pacuetno-rpaduueckas padbora)

BPC nucuuminHbl

8 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunexc KM-1 KM-2 KM-3
Paszpen nucnurnimmHbl

KM:

Cpox KM: 5 10 15
OObnacTu NpUMEHEHHUs 3epPKaJIbHBIX aHTEHH
OO6nacTu NpUMEHEHNUs 3epPKaIbHBIX aHTEHH +

HOJ'IHpI/BaI_II/IOHHBIe XApPaKTCPUCTHUKHU 3CPKAJIbHBIX daHTCHH

HOJIHpI/ISaI_II/IOHHBIC XAaPaKTCPUCTHKHU 3CPKAJIbHBIX daHTCHH +

Metobl pacuéra 3epKalbHbIX aHTEHH

MeTtop! pacuéra 3epKalbHBIX aHTEHH +

AHTeHHO-(UIEpHbIE YCTPONHCTBA 3€PKAIbHBIX aHTEHH

AHTeHHO-(UIepHbIE YCTPONCTBA 3€PKAIbHBIX aHTEHH +

CroxxHbIE 3epKaTbHBIC AaHTCHHBI




CoXHbIe 3¢pKaIbHBIC aHTCHHBI +

MarpudHast TeOpHs BOJTHOBOIHBIX YCTPOUCTB

MarpudHasi TeOpHs BOJTHOBOIHBIX YCTPOUCTB +
Bec KM: 30 20 50

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIlK-1 NJI-3onk-1 [Tpumensier | 3HaTh: KonTponbhas padota "[lonsgpuzannoHHble XapaKTepUCTUKU aHTEHH"

OOLIeH)KEHEPHBIC 3HAHUS B
VHXCHEPHOU JI€SITENIbHOCTH
JUTSt aHaiau3a u
MPOEKTUPOBAHUS
PaaNO3JIEKTPOHHBIX
YCTPOMCTB U CUCTEM

OCHOBHBIE TpeOOBaHUA,
MIPEIbSBISEMBIE K
3€pKAJIbHBIM aHTEHHAM
METO/Ibl BBIIIOJIHEHUS
TEXHUUYECKUX PacuyeTOB
XapaKTEPUCTHUK
HCII0JIB3YyEMOT0
o0opyoBaHUs

YMers:

IIPUMEHATHh METO/BI PACUYETY
3€pKAJIbHBIX AaHTEHH U UX
JJIEMEHTOB

(KonTponbsHas pabora)

KonrponsHas padora "['eomerpuueckas u puzndeckas ONTUKa U
MIOCTPOEHHE JIyueBo/ia ¢ KoMreHcauuei kpoccnonspuzauuu” (KontponbHas
pabora)

PacuérHoe 3ananue "lIpoekTrpoBaHNEe HECUMMETPUUHON JBYX3€pKAIbHOM
AHTEHHbI C KOMIIEHCHPOBAHHOM Kpoccnossipuzanueit” (PacuerHo-
rpadudeckas padora)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. KonrpoabHnas padora "Ilonsipu3aninoHHbIe XapaKTePHUCTUKH AHTEHH"

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHMsi KOHTPOJBbLHOro Meponpusitusi: Kaxnaomy cryneHty npaércs
WHAUBHUAYaJIbHOE 33/1aHHE 110 TeMe

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
HpOBepI/ITb 3HaHHUC MOJPU3ANUOHHBIX XapaKTCPUCTUK aHTCHH

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE TpeOOBaHUA, 1.1. Omnpenenuts kK03(HHULIKUEHT UTUNTUYHOCTU U
NPEIbSIBISIEMbIE K  3€pPKaIbHBIM HarpasieHre OOJIBIION OCH AIUTUIICA TIOJIS C
aHTEHHAM kommonenramu: E(theta)=1+2i; E(phi)=2+i .

HapucoBats (B kaueCTBEHHOM IPUOIMKEHUH) IUTUIIC
MOJISIPU3ALIMU U KPUBYIO MOJIIPU3ALIMY, U3MEPEHHYIO Ha
MOJISIPU3ALMOHHON YCTaHOBKE.

Haiitu napamertpsl simnca: ko3dduiueHt
QIUTUIITUYHOCTH, YTOJI HAKJIOHA OOJIBIION OCH AIIIHIICA.
2.2.  M300pa3uTh 3JUIHIIC MOISPU3ALNAN TTOJISI aHTCHHBI,
MOJISIPU3ALIMU KOTOPOW OTBEYAET TOUKa Ha cepe
ITyankape ¢ koopauHaramu: jnoarota = 30 rp.,
mupoTa,= 60 p.

Haiitu napamertpsl siunca: ko3dduiueHt
AIUTUIITUYHOCTH, YTOJI HAKJIOHA OOJIBIION OCH IIIHIICA.
3.3. BpUUCIUTH NONAPU3ALUOHHBIN KOAPHUIUEHT
CBSI3M NPUEMHON U Mepeaaroliel aHTeHH (110
MIOJIO’KEHHUIO COOTBETCTBYIOIUX TOUEK Ha chepe
[lyankape). lambda =30 rp., phui= 60 rp.

[Nonspu3anus nepenaroiieil aHTEeHHbI Ha cdepe
[lyankape mnpuémHoii antenHsl: lambda=40 rp., phi=50
rp.

N300pa3uTh IUTUIICHI TOJISIPU3ANNN TIPUEMHON 1
nepeaoeil aHTeHH ¢ peajbHbIM HaKJIOHOM OOJIbIINX
OCel AIIITUIICOB, HAa OJJTHOM Ipaduxke.

4.4. BpIUUCIHUTH MONSIPU3ALUOHHBIA KOIPPUITHECHT
CBSI3M NPUEMHOMN U Mepeaaroliel aHTeHH (110
MIOJIOKEHHUIO COOTBETCTBYIOIIMX TOUYEK Ha cepe
[Tyankape).

[Monspuzanus nepenaromiell aHTeHHBI Ha chepe
[lyankape: lambda= 20 rp., phi=70 rp. npuémnoi
anTeHssl: lambda= 10 rp., phi=50 rp.

N300pa3uTh AIUTUIICH TOJISIPU3ANNN TIPUEMHON 1
nepeaoeil aHTeHH ¢ peajbHBIM HaKJIOHOM OOJIBIINX
ocel AITUIICOB, HA OJJTHOM Ipaduke.

5.5. BBIUUCIUTH NONAPU3ALUOHHBIN KOAPPUIUEHT
CBSI3M NPUEMHOMN U Mepeaaroliel aHTeHH (110




MIOJIO’KEHHUIO COOTBETCTBYIOIUX TOUEK Ha cepe
Ilyankape).

[onspusanus nepenarouieil aHTeHHbI Ha chepe
[Tyankape lambda= 30 rp., phi=50 rp. npuémHoi
anTeHHbl: lambda= 210 rp., phi=40 rp.

N300pa3uTh IUTUIICHI MOISPU3ALNN TPUEMHON U
Nepeaaroleil aHTeHH C peabHbIM HAKJIOHOM OOJIbIINX
OCel JUINIICOB, HA OTHOM IpaduKe.

6.6. BpruncnuTh NOJAPU3ANMOHHBIN KOADOUIIMEHT
CBSI3M NIPUEMHON U MepeAarollel aHTeHH (110
MIOJIO’KEHUIO COOTBETCTBYIOIIMX TOUYEK Ha cepe
[lyankape).

[Nonspusanus nepenarouieil aHTeHHbI Ha chepe
[Tyankape lambda= 60 rp., phi=30 rtp. npuémuoi
anTeHHbl: lambda= 40 rp., phi= 60 rp.

N300pa3uTh IUTUIICHI MOJISIPU3ALNN TIPUEMHON 1
nepeaarleil aHTeHH ¢ peajbHbIM HAKJIOHOM OOJIbIINX
OCel JUTUTICOB, HA OTHOM TpaduKe.

7.7. BplUMCINTH NOJSPU3ALUOHHYIO Pa3BA3KY ABYX
aHTEHH (110 MOJIO’KEHUIO COOTBETCTBYIOIIMX TOUEK Ha
cdepe [lyankape).

lambda_1=60 rp., phi_1=30rp., lambda_2= -50 rp.,
phi_2=220 rp.

N300pa3uTh JIUIICHI OpU3ALUN TPUEMHON U
nepearoneii aHTeHH C PeabHBIM HAKIOHOM OOJIBIINX
ocel 3JUINIICOB, Ha OIHOM I'paduke.

8.8.  BBIUMCIUTH MOJPU3ALUOHHYIO PA3BA3KY ABYX
aHTEHH (110 MOJIO’KEHUIO COOTBETCTBYIOIMX TOUEK Ha
ctepe Ilyankape).

lambda_1=40 rp., phi_1=50rp., lambda_2= -50 rp.,
phi_2=220 rp.

N300pa3uTh JIIUIICH MOIApU3ALNN TPUEMHON U
nepeaaroleil aHTeHH C peajlbHbIM HAKJIOHOM OOJIBIINX
ocel 3JUINIICOB, Ha O/IHOM Ipaduke.

9.9. BBUHUCTUTH MOJISAPU3ANMUOHHYIO PA3BA3KY ABYX
aHTEHH (110 MOJIO’KEHUIO COOTBETCTBYIOIMX TOUEK Ha
ctepe Ilyankape).

lambda_1=50 rp., phi_1=50rp., lambda_2= -45 rp.,
phi_2=240 rp.

N300pa3uTh JIUIICH MOApU3ALNMN TPUEMHON U
repeaaronieil aHTeHH C peaTbHBIM HAKJIOHOM OOJIBIIINX
ocel 3JUINIICOB, Ha OTHOM IpadukKe.

10.10. BrrumMcaUTh NOISAPU3AMUOHHYIO PA3BA3KY IBYX
aHTEHH (I10 MOJIO’KEHHIO COOTBETCTBYIOIIMUX TOUYEK Ha
chepe Ilyankape).

lambda_1=10 rp., phi_1=45rp., lambda_2= 180 rp.,
phi_2=-55 rp.

N300pa3uTh IIUIICHI MOSpU3ALUN TPUEMHON U
repeaaronieil aHTeHH C peaTbHbIM HAKJIOHOM OOJIBIIINX
ocel JUIUIICOB, Ha OJIHOM IpadukKe.

11.11. TIlpu u3mMepeHuu AuarpamMmbl HapaBIECHHOCTH
AQHTEHHBI C IOMOIBIO TPAIULIMOHHON U3MEPUTEIBHON




YCTaHOBKH JUIsI TOACTPOUKH MaKCUMyMa YPOBHS CBSI3U
MPUILIOCH TOBEPHYTh U3MEPUTENIbHYIO AaHTEHHY BOKPYT
ocu Bu3upoBanus Ha 10 rpagycoB. KakoMy ypoBHIO
KpOCCIOJISIpU3alMU 3TO COOTBETCTBYET?

12.12. lleHTpanbHbIi Jy4 dyeMeHTa [ toireHca,
PAacIoyIoKEHHOTO B OJJTHOM M3 (POKYCOB IUIUIICOUIA,
najiaeT Ha MOBEPXHOCTH AIUIICOUIA MO YTIIOM K
¢doxanpHON ocu. HaliTi yron Mexxay oTpaKEHHBIM OT
AJUTMIICOMJIA JIy4YOM U “OTpaXEHHOM OCBIO" PJIEMEHTa
I'tolirenca. LleHTpabHbIN 1yd OTKJIOHEH OT OCH
smnuncounaa Ha 40 rp.

13.13. LlenTpanbHbiii 1y4 snemenTa [tolirenca,
PaCMoJI0KEHHOTO B OAHOM U3 (POKYCOB ABYIOJIOCTHOTO
runep0osouia, NajgacT Ha MOBEPXHOCTh TUIIEpOOIonaa
oz yriioM K gokanpHOM ocu. HaliTu yromn Mexmy
OTPaXEHHBIM OT TUIEPOOIIONIa JIydOM U U
“oTpak€HHOM OCKIO" P7IeMeHTa [ tolireHca.
LlenTpanpHBbIil 1y4 OTKIOHEH OT OCH runepOo0siona Ha
10 rp. OkcueHnTpucureT runepOoIonaa .

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoIHeHus 3Hanus: Bee pacuéThl BHINOIHEHBI PABUIIBHO.
Pesynbrarhl pacuéra 0opOopMIICHBI B BUIE OTUETA, B KOTOPOM TOSICHSIETCS BEIOOP PacUETHBIX
(dbopMyI U OCHOBHBIE BBHINIOJIHSEMbIE OTIEpaIli, UMEIOTCS TpaduKH, pacieyaTaHHbIE C KOMITbIOTEpa,
MIPEACTABJICHBI YETKO BBIICIICHHBIE PE3YyJbTAThI PEIICHUS 3a/1a4l U HEOOXOJMMBIC BBIBOIBI.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu 6vinoIneHus sHanus: Bee pacu€Tsl BBIMOIHEHBI TPpaBUIbHO. MMetoTes
MPETEH3UH K OTYETY B UACTH HEIOCTATOYHBIX MOSICHEHHUI BRIOOPA pacUETHBIX (OPMYIT U
HEYETKOCTH BBIJICTICHUSI PE3YJIbTaTOB pacyéra.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6bInOIHeHUs 3HaHusA: VIMEIOTcS He OYeHb CYIIEeCTBEHHBIC OIINOKH
BBITIOJIHEHUS! pacuy€ToB, a TAaKXkKe MPETEH3UHU K CYTH U O(hOPMIICHHUIO OTUETA.

KM-2. KoutpoabHas padora "I'eomerpuyeckasi u ¢pusnyeckasi ONTHKA M MOCTPOEHHE
JIyueBo/Ja ¢ KOMIleHcanuei Kpoccnoasipuzanun"

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitus: KontponsHas pabora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: Kaxnomy cryneHTy paércs
WHAMBHUYaJIbHOE 33/1aHKE

Kparkoe conepxxanue 3aganus:
[IpoBepuTh 3HaHNE METOAOB pacyéTa 3€pKaJbHbIX AaHTCHH

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

‘ 3HaTh:  METOAbl  BBINOJHEHUS ‘ 1.Ha cdepuueckyro anteHny (c paaunycom chepsl 1 m)




TEXHUYECKUX
XapaKTePUCTHK
000pyI0BaHUS

pacyeToB
UCTIOJIb3yeMOT0

1a/1aeT MJI0CKask BOJIHA.

Beeném cucteMy 1ekapTOBBIX KOOPAUHAT C HAYAJIOM B
LeHTpe chepsl, OCbIO Z M0 HAINpaBJICHUIO MaJCHUS
IIJIOCKOM BOJIHBI M OPTOTOHAIBHOU el ochro X. [ sry4a,
MIOTAJIAIOILEr0 B TOUKY cepsl, sl KOTOPOH pajyc
OTKJIOHEH OT ocu Z Ha yroi 10°, HaliTH KOOpANHATHI
TOUYKHU KacaHUs OTPaKEHHOTI'O JIyya ¢ KayCTUKOM.
2.3anaH (KoopAMHATAMU YETHIPEX TOUEK)
YeThIPEXYTOJbHUK 3aMKHYTON TPACKTOPHHU
JBYX3€PKaIbHOIO JIy4€BOJ1a, COXPAHSAIOLIETO
CUMMETPHIO ITy4yKa JIydel U OTCYTCTBUE
KpOCCIOJISIpU3allMi B TEOMETPOONITUYECKOM
MPUOTMKCHHH. |
Al=[10 0], A2=[12.5 0], B1=[8 6], B2=[-2.5 6].
OmnpenenuTts TUM 3epKall, UX HapaMeTpbl U M0JI0KEHHE
¢doxyco. [Tog kKakuM yriiom nepeceKaroTcsi BXOJIHOW U
BBIXOJIHOW Ny4ku? M300pa3uTh ceueHus 3epkail.
3.3angaH (KOOpAUHATAMU YETHIPEX TOYCK)
YeThIPEXYTOJIbHUK 3aMKHYTOI TpaeKTOpuu
JIBYX3€PKaJIbHOI'O JIy4€BO/1a, COXPAHSIOLIETO
CUMMETPHUIO ITyYKa Jy4ell U OTCYTCTBUE
KpPOCCHOJISIPU3ALUU B T€OMETPOOITUYECKOM
MPUOIMKCHUN:

Al=[0 0], A2=[0.64 -0.48], B1=[10 0], B2=[1.6
6.3].

OnpenenuTs TUN 3epKa, UX HapaMeTphl U MOJI0KEHUE
¢doxyco. [Tog kKakuM yriioMm nepeceKaroTcst BXOJTHOU U
BBIXOJIHOW My4ku? M300pa3uTh cedeHus 3epkail.
4.3anaH (KoopAMHATAMU YETHIPEX TOUEK)
YeThIPEXYTOJIbHUK 3aMKHYTOH TPaeKTOPUHU
JBYX3€PKAIbHOIO JIy4€BO/1a, COXPAHSIOLIETO
CUMMETPHUIO ITyYKa JIy4ell U OTCYTCTBUE
KpOCCIOJISIpU3allMi B TEOMETPOONITUYECKOM
NPUOIMKEHUN:

Al=[0 0], A2=[1.6 1.2],B1=[10 0], B2=[1.6 6.3].

OnpenenuTs TN 3epKai, UX HapaMeTphl U MOJI0KEHUE
¢oxycos. [lox kakuM yriioMm rnepecekaroTcsi BXOJHOU U
BBIXOJIHOW My4ku? M300pa3uTh cedeHus 3epkail.
5.3anaH (KOOpAMHATaMU YETHIPEX TOUEK)
YeThIPEXYTOJbHUK 3aMKHYTOM TPaeKTOPUHU
JBYX3€PKaJIbHOI'O JIy4€BO/1a, COXPAHSIOLIETO
CUMMETPHIO ITy4yKa JIyudeil 1 OTCYTCTBUE
KpOCCIIOJISIpU3alMH B T€OMETPOONITUYECKOM
NpUOIIMKEHUN:

Al=[0 0], A2=[2 0], B1=[8 6], B2=[-2.5 6].
OmnpenenuTts THM 3epKall, UX HapaMeTpsl U MOJIOKEHHE
¢doxycoB. [log kakuM yriom nepecekaroTcsi BXOAHOU U
BBIXOJIHOW My4Kku? M300pa3uTh ceyeHus 3epKail.
6.3a1aH (KOOpAMHATAMU YETHIPEX TOUEK)
YeThIPEXYTOJbHUK 3aMKHYTOM TPaeKTOPUHU
JBYX3€PKAJIBHOIO JIy4€BO/1a, COXPAHSIOLIETO
CUMMETPHIO ITyYKa JIyudel U OTCYTCTBUE




KpPOCCHOJISIPU3ALUHU B TEOMETPOOIITHYECKOM
NPUOIMKEHUN:

Al=[0 0], A2=[7 0],B1=[4 6],B2=[1 4].
Onpenenuts TUN 3€pKall, UX NApaMETPhl U TIOJ0KEHUE
¢dokycos. Ilog kakuM yrioM nepecekaroTcs BXOJHON U
BBIXOIHOW Ny4KH? M300pa3uTh cedeHus 3epKail.
7.3anaH (KOOpAMHATAMU YETBIPEX TOUEK)
YETBIPEXYTOJIBHUK 3AMKHYTOU TPACKTOPUU
JIBYX3€PKaJIbHOI'O JIy4€BO/1a, COXPAHSIOIIEro
CUMMETPHUIO ITyYKa JTy4ell U OTCYTCTBUE
KpPOCCHOJISIPU3ALUU B TEOMETPOOITUYECKOM
NPUOIMKCHUN:

Al=[0 0], A2=[13 0], B1=[12 8],B2=[5 13].
Onpenenuts TUN 3€pKall, UX NapaMeTPhl U TOJ0KEHUE
¢dokycos. Ilog kakuM yrioM nepecekaroTcs BXOJHON U
BbIXOAHOU Iyuku? M300pa3uth ceueHust 3epkail.
8.3anaH (KOOpIMHATaMU YETHIPEX TOUEK)
YeThIPEXYTOJIbHUK 3aMKHYTOH TpaeKTOpuu
JIBYX3€pKaJIbHOTO JIy4€BO/1a, COXPAHSIOIIETO
CUMMETPHIO ITy4yKa JIydel U OTCYTCTBUE
KpOCCIOJISIpU3allii B FEOMETPOONITUYECKOM
MPUOTMKCHHH :

Al=[-12 0], A2=[5 7],B1=[-5 7],B2=[12 Q].
Onpenenuts TN 3€pKaJl, UX apaMeTpsbl U IOJ0KEHUE
¢doxycoB. Ilog KakuM yriioM nepecekaroTcs BXOJHON U
BBIXOJIHOW Ny4ku? M300pa3uTh cedeHus 3epkail.
9.3anan (KoOpaUHATAMU YETHIPEX TOUYCK)
YETBIPEXYTOJIBHUK 3aMKHYTOH TPAeKTOpUN
JIBYX3€pKaJIbHOTO JTy4€BO/a, COXPAHSIOIIETO
CUMMETPHUIO ITyYKa JTy4ell U OTCYTCTBUE
KpOCCIOJISIpU3allMi B TEOMETPOONITUYECKOM
NPUOIMKEHUN:

Al=[10 0], A2=[12.5 0], B1=[28.6 6], B2=[8 6].

OnpenenuTts TUI 3€pKall, X apaMeTPhl U MOJOKEHUE
¢doxycos. [lox kakuM yriioMm nepecekaroTcsi BXOJHOU U
BBIXOJIHOM Ny4kH? M300pa3uTh cedeHus 3epKall.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuku 6bInoIHeHUs 3HaHus: Bee pacu€Thl BBIIOIHEHBI IPABUIIBHO.
Pesynbrathr pacuéra odopMiieHbI B BUE OTYETA, B KOTOPOM TOSICHSETCS BBIOOP PaCUETHBIX
(dbopMyIT U OCHOBHBIE BBITIOTHSEMbBIE OTIEpaIi, UMEIOTCS TpadUKH, pacrieyaTaHHbIE C KOMITBIOTEpa,
MIPEACTABICHBI YETKO BBIICIICHHBIE PE3yJIbTAThl PEIICHUS 3aa9d U HEOOXOAMMBIEC BHIBOIBI.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoIHeHus sHanus: Bee pacu€Thl BBIMOTHEHBI MpaBUIbHO. ViMeroTes
MPETCH3UH K OTYETY B YACTH HEJIOCTATOYHBIX MOSICHEHHI BRIOOPA pacUETHBIX (hOPMYIT U
HEYETKOCTH BBIJICTICHUSI PE3YIIbTATOB pacyéra.

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: VIMeIoTcss He OUYeHb CYIIECTBEHHbIE OITNOKH
BBITMIOJTHEHUSI pacu€TOB, a TAK)KE MPETEH3UU K CYTH U OPOPMIICHHUIO OTUETA.

KM-3. PacuétHoe 3aianue "[IpoekTHpoOBaHMEe HECUMMETPHUYHOM IBYX3€PKAJIbLHOM
AHTEHHbI ¢ KOMIIEHCUPOBAHHOM KpoccnoJsipu3anueit'

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 50

IIpouenypa mnpoBeaeHMsi KOHTPOJBLHOr0o Mepomnpusitusi: Kaxnomy cryneHty naércs CBOM
BapHaHT UCXOJIHBIX JaHHBIX, HO MIPH MPABUILHOM pacuére B pe3ysibTaTe JOJHKEH MOTYYUThCS OJUH
U3 JIByX BapHaHTOB r€OMETPUU aHTCHHBI.

KpaTkoe conep:kanue 3a1aHusi:
HpOBepI/ITb yMeHI/Ie HpI/IMeHSITB MCTOAbI paC'—IéTa 3epKaJILHLIX AHTCHH U UX XapaKTepI/ICTI/IK

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMmeTs: OPUMEHATh  METOJIbI 1.Henocrarouue napameTpbl aHTEHHBI IOIY4at0TCs 110
pacuéry 3epKalbHbIX aHTEHH U UX 3aJJaHHBIM B HHOCTPAHHOMU CTaThe (opMysaM
AJIEMEHTOB 2.CpoeKkTupoBaTh HECUMMETPUYHYIO aHTEHHY
Kaccerpena (unu ['peropu) ¢ nCX0AHBIMU 33JJaHHBIMU
napaMeTpamH.

3.M1300pa3uTh ceueHue aHTEHHbI MJIOCKOCTHIO
CUMMETPUHU.

4.Iloka3aTh OCHOBHBIE AJIEMEHTHI U X0/ JTy4eH.
5.00bsICHUTH IPUHLIUI PA0OTHI CIIPOEKTUPOBAHHOM
aQHTEHHBI

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoaHeHus 3Hanus: Bee pacu€Thl BHINOIHEHBI TPABUIIBHO.
Pesynbrater pacuéra oopmMiieHbI B BUE OTYETA, B KOTOPOM TMOSICHSETCS BBIOOP PacuE€THBIX
dbopMyI U OCHOBHBIE BBITIOTHSEMbBIE OTIEpaIlii, UMEIOTCS TpaduKH, pacrieyaTaHHbIE C KOMITbIOTEpa,
MPEACTABJICHBI YETKO BBIICIICHHBIE PE3yIbTaThl PEIICHUS 3a/1a4i U HEOOXOMMBbIC BHIBOJIBI.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu vinoIneHus sHanus: Bee pacu€Tsl BBIMOTHEHBI MpaBUIbHO. ViMeroTes
MIPETEH3UH K OTYETY B UACTH HEIOCTATOYHBIX MMOSICHEHUH BBIOOpA pacYETHRIX (hopMyIt 1
HEYETKOCTH BBIJICTICHUSI PE3YJIbTaTOB pacyéra.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6blnoaHeHus 3Hanus: VIMEITCs He OYeHb CYIIECTBEHHbBIC OITUOKH
BBITTOJIHEHUS PacU€TOB, a TAKXKE MPETEH3UU K CYTH U OPOPMIICHHUIO OTUETA.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@DopMa NPOMEKYTOUYHON aTTecTallum: 3a4eT

IIpumep Onsiera

1.1 Bo3amoskHbIe opMBbI TOOTpada MEKTPHUECKOT0 BEKTOPAa MOHOXPOMATUYECKOM BOJHBI.
CBsI3b MapaMeTpoB 3JUIMIICA MTOJIAPU3ALUN C KOMIUIEKCHBIMU aMILIUTYAaMU 3JIEKTPUYECKOTIO
BEKTOpa.

1.2 Beruncnure BEKTOp HanpaBJIeHUs oS 3iaeMenTa [ toiireHca mo qsym dopmynam npu
theta=60 rp.., phi=30 rp., SO={0 0 1}, U0={0 1 0},

1. 1. E=e(theta)sin(phi)+e(phi)cos(phi);

2. 2. U=U0-[(S,U0)/(1+(S,50))](SO+S)

IIpouenypa nposenenus
IMACHEMEHHBII OTBET

L. Ilepeuenv Komnemenyuil/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuust/Muaukarop: 1UJ1-3onk-1 [Ipumensier oOmenHXxeHepHbIC 3HAHUS B WHKCHEPHOM
JIeATEIbHOCTH JIs aHAJIU3a U TPOCKTUPOBAHUS PAIUOIEKTPOHHBIX YCTPOUCTB U CUCTEM

Bonpocsl, 3aganus
1.2.1 «ITapameTpsl CTOKCa» MOHOXPOMATUYECKOM BOJIHBI.
Kak cBs3anbl «niapametpsl Ctokcay co «cdepoit [Tyankapey»?
HaxosxneHne napaMeTpoB 3JUIMIICA MOJIAPU3ALMU IS 33/1aHHON TOUKHM Ha cdepe [lyankape.
[Tonsspu3alinoHHbBIN KO3()PUIMEHT CBA3M NPUEMHON U TIepeatoliei aHTEeHH (110 MOJI0KEHHUIO
COOTBETCTBYIOLIMX Touek Ha cepe Ilyankape).
2.2 Ha cepuueckyro aHTeHHY (¢ paguycoM cdepbl 1 M) majgaer mniaockasi BOJHa.
BBeném cucremy neKapTOBBIX KOOPAMHAT C HA4alIoOM B LIEHTpe cepsl, OChI0 Z M0
HANpaBJIEHUIO NAJCHUS TUIOCKON BOJIHBI K OPTOrOHAIBHOM €il ockro X. JJid jiyya,
MOMAAIONIET0 B TOUKY chepbl, Ui KOTOPOH paanyc OTKJIOHEH OT ocu Z Ha yroi 10°, HalTi
KOOPJAWHATHI TOUYKH KaCaHWs OTPaXEHHOTO JTyda C KayCTHKOM.
2.3.1 OmnpeneneHue «IoIIpU3ALMOHHON Pa3BI3KU».
OxapakTepusyiiTe paboTy KaHalla CBSI3U B PEKUME TOJIIPU3AIMOHHOTO YIIJIOTHEHHS.
VY cTpoiicTBO MONSAPU3ALMOHHBIX CEIEKTOPOB.

3.2 INapabonuueckast anTeHHa AuaMeTpoM 0.5M U ¢ POKyCHBIM paccTosiHeM |M o0aydaercs
PYIIOPOM, H3JIydeHHE KOTOPOTOo MOXKHO alMpOKCUMHUPOBATH T'aAyCCOBBIM IYYKOM C JTMHON
Penes ZR=3 cm Ha uyactote 5 I'Tu. IHTEHCHUBHOCTD 1OJIst O0JIy4eHHSI HA KPato PacKphIiBa
napabonuyeckoro 3epkaina Ha 10 16 MeHblIe, yeM y BepiinHbl. HaliTi oTHOIIEHHE
MHTEHCUBHOCTH T0JIs1 B OKYCe 3epKaa K MOJI0 Y BEPUIMHEI.

34.1 ByayT v opToroHanbHbl 3J€KTPUYECKUE TIOJIS IBYX OPTOrOHAIbHBIX

a. DIEKTPUYECKHX BUOPATOpPOB?

b. MarHuTHBIX BUOpaTOpPOB?

C.  2JeMeHTOB [ '1oiireHca ¢ 0AMHAKOBO HAIIPABIEHHBIMU OCSIMU?

Omnpenenenne aHTEHHbBI, «CBOOOIHON OT KPOCCHOISPU3ALII.
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Kak usmeputs ypoBeHb KPOCCIOIAPU3ALUH C TIOMOLIBIO TPAIULMOHHON YCTAaHOBKH IS
W3MEPEHMS IMarpaMM HallpaBJIE€HHOCTH AHTEHH?

4.2 Ha mapabonmdeckyto anTeHHY auameTrpom 0.5M ¢ pokycHbIM paccTossHueM 600 MM magaer
IJIOCKAasl BOJIHA C MHTEHCUBHOCTHRIO AjiekTpudeckoro nous 1B/M Ha yactore 10 I['T.
Boraucnute Hanpspk€HHOCTH B (pokyce napabosionia B IpUOIMKEHUH 1apadoIMIecKOro
YpaBHEHUS.

4.5.1 Yto Takoe «0oCh NPOCTPAHCTBEHHON NOJISPU3ALMOHHOMN TuarpaMMbD» J1J1s1 aHTEHHBI,
CBOOOJTHOM OT KPOCCIOJISIpU3aIuun?

Kak BBINIAIAT KapTUHBI JIMHUN NOJIS JIEKTPUYECKOI0 BEKTOPA B INIOCKOCTHU allepTyphl
napalboIn4YecKoil aHTEHHBI, eciu B €€ (PoKyce yCTaHOBIJICH

a. aneMeHT [ roiireHca, ocb KOTOPOTO HAINPABICHA B CTOPOHY BEPIIMHBI 1apadoIbl?

b. 3JIeKTpUYECKHI TUTIOND, IEPIICHIUKYIAPHBIA (POKaTBHON Och?

5.2 KakuM pynopoM MUHUMAJIbHOW JUIMHBI MOXKHO IIPUHSTH FayCCOB IY4OK ¢ JJIMHOM Penes
ZR=3 cm wHayactoTe 5T

56.1 Kakumu mossipu3aiiioHHBIMU CBOMCTBaMH 00J1a1aeT pedprcTas MeTauindecKas
MTOBEPXHOCTh C YETBEPTHBOJIHOBBIMU KaHABKAMM?

Kakwue tumpl obiyyateneil ¢ HUI3KMM YpOBHEM Kpoccroiisipu3aiuu Bel 3Haere?

N300pa3urte TMHUU MOJIS AJIIEKTPUIECKOTO BEKTOPA B anepType OAHO3EPKATBHOM
napabosndeckoil «0)ceTHOI aHTCHHBI C YCTAHOBIICHHBIM B € QoKyce o0mydaTerem,
CBOOOIHBIM OT KPOCCIIOJISIPU3ALIUY.

6.2 Ilocuntars napaMeTpsl U3Ty4aEMOT0 PYIIOPOM IrayccoBa IydykKa [0 pa3MepaM pyropa.
3apansl: uvHa pynopa 100 mMm, nuametp packpbiBa 50 MM, yactora 31T

6.7.1  Yro xapakTepusyeT cepruuecKkuii H30BITOK CHEPUIECKOTO TPEYTOIbHUKA
nojsipuzanuu’?

Kak mpeoOpa3zyercst och MOISPU3AIMOHHON TUarpaMMbl U3ITydaTessi, CB000HOTO OT
KPOCCIIOJISIPU3AlIiY, TOMEIIEHHOTO B (DOKYC

a.  BJUIMIICOMAA, IPU OTPAXKEHUH OT 3TOTO JuIUnconsa?

b. nmBymomoctHOro runepOONIOna PH OTPAKEHUH OT TIOBEPXHOCTH ITOTO TUIepooona’?
7.2 LenTpasbHbIN JTy4 25ieMeHTa [ 1oiirenca, pacmoiioxkeHHOTO B OJTHOM U3 (POKYCOB
JIBYIIOJIOCTHOTO THIiep0oIonia, MajgaeT Ha MOBEPXHOCTh TUIepOoIona Mol YIiIoM K
doxanpHOM ocu. HailiTu yron Mexxay oTpaxx€HHBIM OT TUIIEpOoIonIa JydoM U “OTpakEHHOU
ocbio" anemenTa [ toifrenca. LleHTpanbHbIN J1yd OTKIOHEH OT ocH runepodosnonsa Ha 10 rp.
OKCLIeHTpUCHUTET runepoonona e=1.5.

7.8.1 Onumure crnocod MocTpoeHust CBOOOIHOM OT KPOCCHOMAPU3ALUN HECUMMETPUYHON
JIBYX3€pKaJIbHON

a.  anrteHHsl KaccerpeHa,

b.  anTenns! ['peropwu.

(Ha mpumepe oceTHOM aHTeHHBI KaccerpeHa)

8.2 llenTpanbHblit 1yd s5eMenTa ['tolireHca, pacrnoaoKeHHOT0 B OJJHOM U3 (hOKYCOB
AIUTMIICOM/IA, NTAJAET Ha MOBEPXHOCTh AJUIMIICOUA MO YITIOM K (hokanbHOM ocu. Haiitu yron
MEXIY OTPAKEHHBIM OT JUITMIICOMIA Ty4YOM U “‘OTpakEHHOM OChI0" asieMeHTa [ roiireHca.
[{enTpanbHBIN Ty4 OTKIOHEH OT OCH djunIiconsia Ha 40 rp. DKCUEHTPUCUTET 3JUIUIICOU 1A
e=0.5.

8.9.1 Onummre cnocod MOCTPOSHUSI IBYX3ePKATBLHOTO JTy4€BO/Ia, COCTOSIIETO U3

a.  JIBYX AJUIMIICOMJIOB,

b. aByx mapabGosounos,

C.  DJUIMIICOMJA U TUIepOoIona.

110 33JJaHHOM IOJIHOM 3aMKHYTON TPAEKTOPUH JIyUEH.

9.2 Ilpu u3MepeHn AuarpaMmbl HAITPaBJICHHOCTH aHTEHHBI C MOMOIIBIO TPAAUIIMOHHON
MU3MEPUTENIBHON YCTAaHOBKH JUJISl MOACTPOMKY MaKCUMyMa YPOBHS CBSI3H IPUILIIOCH TOBEPHYTH
M3MEPUTENIbHYIO aHTEHHY BOKPYT OCH BU3upoBaHus Ha 20 rpaaycos. Kakomy ypoBHIO
KpPOCCIIOJISIPU3ALIAN 3TO COOTBETCTBYET?
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9.10.1. Metoauka oreHkH 3¢ (HeKTUBHOCTH 3epKaibHOIM anTeHHBI. Komnonents KU,
IIyMOBOM TEMIIEPATYPHI.
10.2. BeraucanTh B Ienuodenax moysipu3aiioHHY0 Pa3Bs3Ky JIBYX aHTEHH (10 TOJI0KEHUIO
COOTBETCTBYIOLIMX TOYeK Ha cdepe [lyaHkape) ¢ koopanHaTaMu:
phi_1=60 rp. lambda 1=30 rp., phi 2=-50 rp. lambda 2=220 rp.,
10.11. 1. OcecummeTprydHast 3epKajabHas aHTEHHA ¢ MOJAU(PUITMPOBAHHBIMH MPOGUIIIMH 3epKa
11.2. Beruucantp Noasipu3alliOHHBINA K03 PULIMeHT cBsA3M IPpUEMHON U Mepearonieii aHTeHH
(110 MOJIOXKEHUIO COOTBETCTBYIOLIMX TOUeK Ha cepe [lyankape).
[Tonspu3zanus nepenaronieit anteHHsI Ha cdepe [lyankape ompeaensercss TOUKOH ¢
KOOpJIMHATaMHU:
phi_1=30rp. lambda 1=60 rp., a npuémuoii anrenusl: phi_2=50 rp. lambda 2=20 rp.,
11.12.1. TayccoBsl my4ku, myuku ['aycca-Opmuta u ["aycca-Jlareppa. UTo MOXKHO IMOCYUTATh
C TIOMOILIBIO FayCCOBBIX ITyYKOB?
12.2. Beruncauts B Aenuoenax noasipu3alOHHYIO Pa3BA3KYy JIBYX aHTEHH (I10 I10JIOKEHHUIO
COOTBETCTBYIOLIMX TO4YeK Ha cdepe I[lyankape) ¢ KoopaAnHATAMHU:
phi_1=50 rp. lambda 1=10 rp., phi_2=--70 rp. lambda 2=170 rp.,
12.13.1. T'eomerpuueckas ontuka. Jlyaesas TpyOKa, paanyChl KPUBH3HBI BOJTHOBBIX
(GpoHTOB, U3MEHEHUE UX BJIOJb Jyya. KaycTuueckue 0coOEHHOCTH JTy4yeil, OTpakEHHBIX OT
3epKaJIbHOM aHTEHHBI IIPU MaJICHUH Ha He€ IIIOCKOW BOJIHBI. BrlunciieHne nojaoxxeHus
KayCTUKHU Ha Jyde.
13.2. Berauciuth K03()(HUIUESHT IUTMIITUYHOCTH B YTOJI HAKJIOHA JIIIHIICA, a TAKKe
1300pa3uTh ALIUIIC NOISPU3ALMHY [10JI1 AHTEHHBI, TOJIAPU3aLMK KOTOPOI OTBEYaeT TOUYKa Ha
cdepe [lyankape ¢ koopauHaramu: lambda - nonrora, lambda=30 rp., phi - mmpora,, phi=60
rp.
13.14.1. Beiuucnenue guarpaMMbl HalTpaBJICHHOCTH 110 METOAY M3TydaTesis, paciol0KeHHOTO
BOJIM3U MeTauInuecKoil momyruiockoctu no meroxy I'T/1? Uto Takoe kpaeBoit tya?
14.2. Onpenenuts K03(DGUIUEHT SJUTMIITHYHOCTH U HApaBJIeHUE OOJBIION OCH AIIIUIICA OIS
¢ komrnonentamu: E(theta)=1+21, E(phi)=2+i.
Hapucosats (B kaueCTBEHHOM IPUOIMKEHUN) JUTUIIC TOISPU3ALMHI U KPUBYIO MOJISpU3AIIIH,
M3MEPEHHYIO Ha MOJISPU3ALMOHHON YCTaHOBKE
(xommonenty E(phi) oTknaabiBath 1o ropuzonrtany, a E(theta) -- mo Beptukanm)
14.15.1. MHoroxy4eBble aHTEeHHbI. XapaKTepPUCTUKHU MapaboIniecKoil aHTeHHbI TP OOKOBOM
cMmernieHuu obmydarens u3 gokyca. Jlunza Jlronedepra. Chepudeckas 3epkaibHasi aHTEHHA.
AnnaHaTtuueckas 3epKajibHas aHTeHHa. Kakue emé MHOrosy4eBble aHTEHHBI BaM U3BECTHBI.
15.2. BbunucauTh Noisipu3alilioHHbIA KOAPGUIUEHT CBSI3U MPUEMHON U Nepejatolie aHTeHH
(10 MOJIO’KEHUIO COOTBETCTBYIOIIMX Touek Ha cepe [lyankape).
[Tonstpusanus nepenaronieiit anTeHHBI Ha cpepe [lyaHkape onpenensieTcs TOUKOoM ¢
koopauHatamu: lambda 1=80 rp., phi_1=40 rp.,

a npuéMmHoi anteHHsl: lambda 2=50 rp., phi_2= 70 rp.,
15.15.1. MHoroxy4eBble aHTEeHHbI. XapaKTePUCTUKHU MapaboInvecKoil aHTeHHbI TP OOKOBOM
cMmernieHun obmydarens u3 gokyca. Jlmuza Jlronedepra. Chepudeckas 3epkaibHasi aHTEHHA.
AnnanaTtuueckas 3epKajbHas aHTeHHa. Kakue emé MHOrosy4ueBble aHTEHHBI BaM M3BECTHBI.
15.2. BblunucauTh Nosipu3alilioOHHbINA KOAPGUIUEHT CBSI3U MPUEMHON U NIepejatoliei aHTeHH
(110 TOJIO’KEHUIO COOTBETCTBYIOIIMX Touek Ha cepe [lyankape).
[Momstpusanus nepenaronieii anteHHBI Ha cepe [lyankape onpenensieTcss TOUKOM ¢
koopauHatamu: lambda 1=80 rp., phi_1=40 rp.,

a npuémHoit antenHsl: lambda 2=50 rp., phi_2=70 rp.,
16.16.1. budoxansHas anteHHa. [locTpoenne ynpoménHon miockoi 6nhoKkaibHOM aHTEHHBI
¢ MapaboINYECKUM IJIaBHBIM 3€PKaIOM.
16.2. Beruncauts B aenubdenax noasipu3aloHHYI0 Pa3BA3Ky JIBYX aHTEHH (I10 MOJIOKEHUIO
COOTBETCTBYIOIIMX To4ek Ha chepe [lyankape) ¢ koopauHaTaMu:

lambda 1=30 rp., phi_1= 70 rp.,, lambda 2=220 rp., phi_2=-40 rp.,.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kakue pakTopbl BIUAIOT Ha BEIOOP MOJISIPU3ALUN AaHTEHHBI
OTBeTHI:
1) 3aTyxaHue pauoBOIHBI B Tporocdepe 2) UCKPUBJICHUE TPACKTOPHH JTy4ya B HoHOCchepe 3)
Ha3Ha4Y€HHUE PaJIMOCUCTEMBI, B COCTaB KOTOPOU BXOJIUT aHTEHHBI
BepHnplii oTBeT: 3) Ha3HAUEHUE PATUOCUCTEMBI, B COCTaB KOTOPOIl BXOAUT aHTECHHBI
2.BxoaHoe CONpOTUBIIEHHUE NEPENAIOIIEH aHTEHHBI BIUAET Ha
OTtBeTsI:
l)cornacoBanue aHTEHHBI C IEPEIATYMKOM; 2) COTVIACOBAHUE AHTEHHBI C TPUEMHUKOM; 3)
YpOBEHb OOKOBBIX JIETIECTKOB
BepHnbplii oTBeT: 1)coriiacoBaHue aHTEHHBI C IEPEIATYUKOM
3.MouiHOCTh U31y4EHUsI AaHTEHHBI - 3TO
OTBeThI:
1 )akTUBHASI MOIIIHOCTb, IEPEHOCUMAs! DJIEKTPOMATrHUTHBIM IOJIEM, KOTOPasi yXOAUT OT
U3JIy4yaTelis B OKpYXKarollee IPOCTPaHCTBO;
2)peakTUBHAsI MOIITHOCTb, IEPEHOCHMAsl 3JIEKTPOMArHUTHBIM MOJIEM, KOTOpasi yXOIUT OT
U3JTy4yaTelis B OKpYXKarollee MpoCTPaHCTBO;
3)aKkTHBHAs MOIIHOCTb, IEPEHOCUMAs JIEKTPOMAarHUTHBIM TIOJIEM, KOTOpast HAXOJUTCS BOIU3U
U3ITy4yaTelis
BepHnbiii oTBeT: 1)akTHBHAS MOILIHOCTD, IEPEHOCHMAsI SJICKTPOMArHUTHBIM TOJIEM,
KOTOpasi yXOJUT OT U3JIy4aTesisi B OKpYXKarollee IPOCTPAHCTBO;
4.YT0 noka3bIBaeT aMIUTUTYAHAs TUarpaMMa HampaBlIeHHOCTH aHTCHHBI
OTBeTHI:
1) yacToTHOE pacmpeeseHIe MO U3TydeHUs
2) yrioBO€ pacrpeesiCHUE MOl U3TyIeHHS
3) dazoBoe pacnpeseneHne Nos U3TyICHHUs
BepHnriit oTBET: 2) yriaoBoe pacrpeaesieHue Mo U3TydeHUst
5.Yto Takoe ¢a30BbIi LIEHTP AHTEHHBI?
OTBeTHI:
1) Touka, OTHOCUTENHHO KOTOPOH (pa3a Ha MOBEPXHOCTH LMJIMH]IPA HE MEHSETCS
2) TouKa, OTHOCUTENILHO KOTOPOH (pa3a Ha MOBEPXHOCTU c(hepbl HE MEHSIETCA
3) Touka, OTHOCUTENILHO KOTOPOH (pa3a Ha MOBEPXHOCTH c(hepbl MEHsAETCS
BepHriit oTBeT: 2) TOUKa, OTHOCUTEIHHO KOTOPOH (pa3a Ha TOBEPXHOCTHU Chephl HE
MEHSETCS
6.CxoJbKO (ha30BbIX HEHTPOB MOKET UMETh aHTEHHA?
OTBeTsI:
1) onun
2) HH OJHOTO
3) 3aBUCHUT OT TUIIA AaHTCHHBI
BepHnbiii oTBeT: 3) 3aBUCUT OT THUIIA aHTEHHBI
7.Y9t0 Takoe nonsipusanus’?
OTBeThI:
1) kpuBasi, KOTOPYIO OMKCHIBAaeT KOHel BekTopa E mpu 1BUKEHUH BOJTHbBI
2) KkpuBasi, KOTOPYIO OMKCHIBAET KOHEI] BeKTOopa H mpu IBMKEHUH BOJTHBI
3) kpuBasi, KOTOpYIO onKchIiBaeT KoHel BekTopa Il mpu 1BHKEHUH BOJIHBI
Bepwnbiii oTBeT: 1) kpuBasi, KOTOPYIO OMKCHIBAET KOHEIl BekTopa E npu JBMKEHUH BOTHBI
8. Koaurment nanmpaBieHHOTO 1eHCTBUS aHTEHHBI
OTBeThI:
1) MoxeT ObITh MEHBIIIE OJTHOTO
2) Bcerna 00JIbIIIE OTHOTO
3) Bceraa MEHBIIE OJTHOTO
Bepublii oTBeT: 2) Bceraa 0obIiie 0JHOTO
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9.IlonoxxenneM mMakcuMyma JIH nnHelHHON aHTEHHOM PEMIETKY MOXKHO YIIPaBIIATh, MEHS S
OtBeTsI:

1)cnBur ¢as3sl MEXAY U3ITydaTeNI MU

2) aMIIIUTYAY BO30YKACHUS U3TydaTesen

3) pa3Mepsl u3nyyaTenei
Bepnsiii otBeT: 1)caBur dazpl MeXIy U3ITydaTeIIIMU

10.11TupuHa r71aBHOTO JIETIECTKAa AaHTEHHON PEIIETKU 3aBUCUT
OTtBeTsI:

1) ot yacTOTHI M pa3Mepa aHTEHHbI

2) TONBKO OT YaCTOTHI

3) TOIBKO OT pa3mMepa aHTEHHbI
BepHsiii oTBeT: 1) OT 4acTOTHI U pa3Mepa aHTEHHBI

11.01HOMmIEHNE BepXHEH 4acTOThI paboye MOJIOCH AUaNa30HHON aHTEHHBI K HU)KHEH 4acToTe
OTtBeTsI:

1) MeHbI1Ie OAHOTO

2) GombIlIe OTHOTO, HO MEHbIIIE ABYX

3) MHOTO OOJIBIIIE OJTHOTO
Bepuslit otBeT: 3) MHOrO 00JIbIIIE OJTHOTO

12.Kakue 31eMeHThI BXOJST B COCTAB 3€pKaJIbHON aHTEHHBI
OTtBeTsI:

1) obnygarens u pediaekTop

2) obnyyaTens u pedpuxepaTop

3) obHMMaTens U pedIieKTop
Bepwsiii otBeT: 1) obnyuaresns u pediexTop

13.IusnexTpuyeckas aHTEHHA Ha3bIBA€TCS ONITUMAJIbHOM, €CIIU
OTtBeTsI:

1) KH/] munumansHo

2) KH/I pasao KH/I BcenanpaBieHHOH aHTEHHbI

3) KH/I makcumanbHO
Bepusriit otet: 3) KHJI MakcumanbHO

14.PynopHas aHT€HHa Ha3bIBAE€TCS ONITUMAJIbHOMN, €CIIU
OtBeTsI:

1) KH/] munumansHo

2) KH/I pasao KH/I BcenanpaBieHHOH aHTEHHBI

3) KH/I makcumansHO
Bepusriit otet: 3) KHJI MakcumanbHO

II. Onucanue wkKanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax. 90
Onucanue xapakxmepucmuxu 8vlnoHeHus 3Hanus: PaboTa BRINONIHEHA B paMKaX "MPOJABHHYTOrO"
ypoBHs. OTBETHI JIaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUAN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUUTEIbHBIE
HEJIOCTATKU

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHenus 3nanus: Paborta BBINOIIHEHA B paMKax "ToporoBoro"
ypoBHs. OCHOBHasI 4aCTh 33JJaHHS BHIMIOJIHEHA BEPHO. HAa BOMIPOCHI YIIIYOJICHHOTO YPOBHS
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha 0CHOBaHMM CEMECTPOBOM U aTTECTAL[MOHHOM COCTABIIAIOIINX.
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