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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. [TK-1 CnocoGen pa3pabaTbiBaTh CTPYKTYpHBIE U (DYHKIIMOHATIBHBIE CXEMBI TI0JICUCTEM
PaZMO’IEKTPOHHBIX CUCTEM M KOMILJIEKCOB, B TOM YHCJIE C UCIOJb30BAHUEM MAaTEMATUYECKOTO
MOJIEJMPOBAHUS AITOPUTMOB (DOPMHUPOBaHMUS, ITepeiaynl, IpruemMa U 00paboTKU paIiOCUTHAIOB
NJ1-1 3HaeT MeTOABI BHINOIHEHHS pACUETOB OCHOBHBIX TEXHUYECKUX XAPAKTEPUCTUK CXEM
MOJICCTEM PaJMO3JIEKTPOHHBIX CUCTEM U KOMILIEKCOB
NJI-2 YMeer ucnonab30BaTh METOIbl MATEMAaTUUECKUX PACUETOB XapaKTEPUCTUK
PaAMOTEXHUYECKHUX YCTPOMCTB, CUCTEM U IIPOLIECCOB VISl AHAJIW3a U ONITUMU3ALUU UX
apaMeTpoB

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuszauuu: [TucbmenHas padora
1. Konrponbnas pabdora "I'eomerpuueckas u pu3ndeckas ONTHKA U TOCTPOSHHUE JTy4eBOAA C
KoMITeHcanuei kpoccnossapusanuu” (KonTpoiasHas padoTa)
2. KonTponbHas padota "[lonsgpuzannonnsie Xxapaktepuctuku anTeHH" (KoHTposbHas
pabora)
3. PacuérHoe 3ananue "lIpoexkTupoBaHnEe HECUMMETPUYHON IBYX3€pKalIbHON aHTEHHBI C

A ll

KOMIIEHCUPOBaHHO kpoccnonsipuzanueit” (Pacuetno-rpaduueckas padbora)

BPC aucuunjanubl

8 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunexc KM-1 KM-2 KM-3
Pazpen nucuurnimmHbl

KM:

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

HOJIHpI/ISaI_II/IOHHBIC XAPaAKTCPUCTHUKHU 3CPKAJIbHBIX aHTCHH

HOJIHpI/ISaI_II/IOHHBIC XAPaAKTCPUCTHUKHU 3CPKAJIbHBIX aHTCHH +

MeTob! pacuéra 3epKalbHBIX aHTEHH

MeTob! pacuéra 3epKalbHBIX aHTEHH +

AHTeHHO-(UIepHbIE YCTPONCTBA 3€PKAIbHBIX aHTEHH




AHTEeHHO-(HIepHBIC YCTPOUCTBA 3€pKATbHBIX aHTCHH +

CrnosxHble 3epKallbHbIe AaHTEHHBI

CrnosxHble 3epKallbHbIe aHTEHHBI +

MatpuyHas Teopusi BOJTHOBOAHBIX YCTPOMCTB

MatpuyHas Teopusi BOJTHOBOAHBIX YCTPOMCTB +
Bec KM: 30 20 50

$O0611as yacte/[11s 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
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 UA-1nk1  3Haer Metozs! | 3HATh: KonTponbhas padota "[lonsgpuzannoHHble XapaKTepUCTUKU aHTEHH"
BBITIOJTHEHUS pacueToB | OCHOBHBIEC TPeOOBaHMS, (KontpomnbsHas padota)
OCHOBHBIX TEXHUYECKUX | TIPEABSIBISIEMBIC K KonrponsHas padora "['eomerpuueckas u puzndeckas ONTUKa U
XapaKTEPUCTHK CXEM | 3epKallbHbIM aHTEHHAM MIOCTPOEHHUE JTy4deBojia ¢ KoMmreHcanuel kpoccnonspuzanuu” (KontponbHas
MOJICUCTEM METO/IbI BBITTOJTHEHHUS pabora)
PaZMO’IIEKTPOHHBIX CHCTEM | TEXHHYECKHUX PacyeTOB
U KOMILUIEKCOB XapaKTEPUCTUK
HCIIOJIb3yeMOT0
000pyI0BaHUS
IK-1 N-2nk-1 Ywmeer | YMmeTs: Pacuérnoe 3ananue "l[IpoekTrpoBaHnre HECUMMETPUYHOMN ABYX3€pKaIbHOU
UCIIOJIH30BaTh METO/Ibl | MPUMEHSATH METObI PACUETY | aHTEHHBI C KOMIIEHCUPOBaHHOU Kpoccnonsipuzanueit” (PacueTHo-
MaTE€MaTUYECKUX pacyeTOB | 3€pKAJIbHBIX AHTEHH U UX rpaduueckas padora)
XapaKTePUCTHUK 3JIEMEHTOB
PaANMOTEXHUYECKHUX
YCTPOMCTB, CUCTEM u

IIPOLIECCOB JJIs aHaluu3a Hu
ONTUMHU3ALUU 170
apaMeTpoB




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 MOJISIPU3ALINHI, U3MEPEHHYIO Ha
MOJISIPU3ALMOHHON YCTaHOBKE.

Haiitu napamertpsl simnca: ko3dduiueHt
QIUTUIITUYHOCTH, YTOJI HAKJIOHA OOJIBIION OCH AIIIHIICA.
2.2.  M300pa3uTh 3UIHIC MOISAPU3ALNHU 10 aHTCHHBI,
MOJISIPU3ALIMU KOTOPOW OTBEYAET TOUKa Ha cepe
ITyankape ¢ koopauHaramu: jpoarota = 30 rp.,
mupoTa,= 60 p.

Haiitu napamertpsl siunca: ko3dduiueHt
AIUTUIITUYHOCTH, YTOJI HAKJIOHA OOJIBIION OCH IIIHIICA.
3.3. BpruucnuTh nonsgpusanMoHHbIN K03 HUIHEHT
CBSI3M NPUEMHON U Mepeaaroliel aHTeHH (110
MOJIO’KEHHUIO COOTBETCTBYIOIIMX TOUYEK Ha cepe
[lyankape). lambda =30 rp., phui= 60 rp.

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

N300pa3uTh ILTUIICH MOJISIPU3AAN TPUEMHON H
nepeaoeil aHTeHH ¢ peajbHbIM HaKJIOHOM OOJIbIINX
OCel AIIITUIICOB, HA OJJTHOM I'paduKe.

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

[Nonspuzanus nepenaromiell aHTEeHHBI Ha cepe
[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. BpUUCIUTH NONAPU3ALMOHHBIN KOI(DPUIIMEHT
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 JUTUIICHI MOIApU3ALUN TPUEMHON U
Nepeaaroleil aHTeHH C peabHbIM HAKJIOHOM OOJIbIINX
OCeH 3JUINIICOB, Ha OTHOM TpaduKe.

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 COOTBETCTBYIOIUX TOUEK Ha
cdepe [lyankape).

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

N300pa3uTh JIUIICHI OpU3ALUN TPUEMHON U
nepeaaronieil aHTeHH C peajabHbIM HAKJIOHOM OOJIBIIUX
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 JIUIICH MOIApU3ALUN 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 MOJIOKEHUIO COOTBETCTBYIOIMX TOUEK 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 uzmMepeHuu AuarpamMMbl HapaBICHHOCTH
AQHTEHHBI C IOMOIBIO TPAJULIMOHHON U3MEPUTEIBHON




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

12.12. lleHnTpanbHbIi Jy4 dmemMeHTa [ roiirenca,
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. LleHTpanbHbIN JIyd OTKJIOHEH OT OCH
smuncouna 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 8blnoaHeHus 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 PE3YyJIbTAThl PEIICHUS 3a/1a4l U HEOOXOAMMBIEC BHIBOIBI.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: Bee pacu€Tsl BBIMOTHEHBI MpaBUIbHO. ViMeroTes
MPETEH3UH K OTYETY B UACTH HEIOCTATOYHBIX MOSICHEHHUI BRIOOPA pacUETHBIX (OPMYIT U
HEYETKOCTH BBIJICTICHHSI PE3YJIbTaTOB pacyéra.

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

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

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJIbHOro Meponpusitusi: Kaxnomy crTyneHTy paércs
WHAMBHUYaJIbHOE 33/1aHKE

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

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

‘ 3HaTh:  METOAbl  BBINOJHEHUS ‘ 1.Ha cdepuueckyro anteHny (c paauycom 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 TPACKTOPHU
JBYX3€PKaIbHOIO JIy4€BOJ1a, COXPAHSAIOLIETO
CUMMETPHIO ITy4yKa JIydel U OTCYTCTBUE
KpPOCCHOJISIPU3ALUHN B TEOMETPOOIITHYECKOM
MPUOTMKCHHH. |
Al=[10 0], A2=[12.5 0], B1=[8 6], B2=[-2.5 6].
OmnpenenuTts TUM 3epKall, UX HapaMeTpbl U M0JI0KEHHE
¢doxycos. [Tog kKakuM yriioMm nepeceKaroTcst BXOJTHOU U
BBIXOJIHOW Ny4ku? M300pa3uTh ceueHus 3epkail.
3.3aman (KOOpAMHATAMU YETHIPEX TOUEK)
YeTHIPEXYTOJILHUK 3aMKHYTOH TPAEKTOPUHU
JIBYX3€PKaJIbHOI'O JIy4€BO/1a, COXPAHSIOLIETO
CUMMETPHIO ITy4YKa JIy4eil 1 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
CUMMETPHIO ITy4yKa JIyuel U OTCYTCTBUE
KpPOCCHOJISIPU3ALIN B TEOMETPOOTITHYECKOM
NPUOIMKEHUN:

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

OnpenenuTs TUM 3epKai, UX HapaMeTpsl U MOJI0KEHUE
¢doxycos. [Tog kKakuM yriioMm nepeceKaroTcsi BXOJTHOU U
BBIXOJIHOW My4ku? M300pa3uTh ceueHus 3epKail.
5.3anaH (KOOpAMHATaMU YETHIPEX TOUEK)
YeThIPEXYTOJbHUK 3aMKHYTOM TPaeKTOPUHU
JBYX3€PKaJIbHOI'O JIy4€BO/1a, COXPAHSIOLIETO
CUMMETPHIO ITy4yKa JIyueil 1 OTCYTCTBUE
KpPOCCHOJISIPU3AIIMN B TEOMETPOOTITHIECKOM
NpUOIIMKEHUN:

Al=[0 0], A2=[2 0], B1=[8 6], B2=[-2.5 6].
OmnpenenuTts THM 3epKall, UX HapaMeTpsl U MOJIOKEHHE
¢doxycoB. Ilog KakuM yTiioM NepeceKaroTcs BXOTHON U
BBIXOJIHOW My4ku? M300pa3uTh cedeHus 3epkail.
6.3a1aH (KOOpAMHATAMU YETHIPEX TOUEK)
YeThIPEXYTOJbHUK 3aMKHYTOM TPaeKTOPUHU
JIBYX3€PKaJIbHOI'O JIy4€BO/1a, COXPAHSIOILEr0
CUMMETPHIO ITyYKa JIyudel U OTCYTCTBUE




KPOCCIIOJISIPU3ALMHA B TEOMETPOONITHYECKOM
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 My4KH? M300pa3uTh cedeHus 3epKail.
7.3anaH (KOOpAMHATAMU YETBIPEX TOUEK)
YETBIPEXYTOJIBHUK 3AMKHYTOU TPACKTOPUU
JBYX3€pPKaJbHOI'O JIy4€BOA, COXPAHAIOIIETO
CUMMETPHUIO ITyYKa JTy4ell U OTCYTCTBUE
KPOCCIIOJISIPU3ALMHA B TEOMETPOONITHYECKOM
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 ceueHus 3epKail.
8.3anaH (KOOpIMHATaMU YETHIPEX TOUEK)
YeThIPEXYTOJIbHUK 3aMKHYTOH TpaeKTOpuu
JIBYX3€pKaJIbHOT'O JTy4€BO/1a, COXPAHSIIOIIETO
CUMMETPHUIO ITyYKa Jy4ed 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 yrioM HepeceKaroTcs BXOIHON U
BBIXOJIHOW Ny4ku? M300pa3uTh cedeHus 3epkail.
9.3anan (KoOpaUHATAMU YETHIPEX TOUYCK)
YETBIPEXYTOJIBHUK 3aMKHYTOH TPAeKTOpUN
JIBYX3€pKaJIbHOTO JTy4€BO/1a, COXPAHSIOIIETO
CUMMETPHUIO ITyYKa JTy4ell U OTCYTCTBUE
KpOCCIOJISIpU3allMi B TEOMETPOONITUYECKOM
NPUOINKEHUN:

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 rnepecekaroTcsi BXOJHON 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 BBHITIOTHSEMbBIE OTIEpaIli, UMEIOTCA TpauKu, pacriedaTaHHbIE 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
MPETEH3UH K OTYETY B YACTH HEJIOCTATOYHBIX MOSICHEHHI BRIOOPA pacuETHBIX (OPMYIT 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 OPOPMIICHHIO OTUETA.

KM-3. PacuétHoe 3ananue "[IpoekTupoBaHue HECUMMETPUYHOM ABYX3ePKaJIbHOI
AHTEHHbI ¢ KOMIIEHCUPOBAHHOM KpoccnoJsipu3anueit'

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B BPC: 50

IIpouenypa mnpoBeaeHMsi KOHTPOJBLHOr0 Mepomnpusitusi: Kaxnomy cryneHty naércs cBoi
BapHaHT UCXOJIHBIX JaHHBIX, HO MIPH MPABUILHOM pacuére B pe3ysibTaTe JOJHKEH MOTYYUThCS OJUH
U3 JIByX BapHaHTOB '€OMETPUHN 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.Henocraromue napamMeTpbl aHTEHHBI [TOJIY4ar0TCA 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.Tloka3aTh OCHOBHBIE 3JIEMEHTHI U XOJ 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 opopmMiieHbI B BUE OTYETA, B KOTOPOM TMOSICHSETCS BHIOOP PacuETHBIX
dbopMyI U OCHOBHBIE BBITIOTHSEMbBIE OTIEpaIlii, UMEIOTCS TpaduKH, pacrieyaTaHHbIE C KOMITbIOTEpa,
MPEACTABICHBI YETKO BBIJICIICHHBIE PE3YJIbTAThI PEIICHUS 3aa4d U HEOOXOAMMBIEC BHIBOIBI.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu vinoIneHus sHanus: Bee pacu€Tsl BBIMOTHEHBI MpaBUIbHO. ViMeroTes
MPETEH3UH K OTYETY B UACTH HEIOCTATOYHBIX MOSICHEHHUI BRIOOPA pacUETHBIX (OPMYIT U
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 MPETEH3UHU K CYTH U 0(DOPMIICHHIO OTYETA.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

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

1.2 Beruncnure BEKTOp HaNpaBiIeHU MOJIs 37eMenTa [ toiirenca no 1sym ¢opmysam mpu
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=UO-[(S,U0)/(1+(S,50))](SO+S)

IIpouenypa nposenenus
IMACHEMEHHBII OTBET

L. Ilepeuenv Komnemenyuil/uHOUKAMOPO8 u KOHMPOILHBIX 60NPOCOB NPOGEPKU PE3YTbM AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muankarop: NJI-1nk-1 3HaeT MeTObI BBIIOIHEHUS pACYE€TOB OCHOBHBIX
TEXHUYECKUX XapaKTEPUCTHK CXEM IMOJICUCTEM PAJUONIEKTPOHHBIX CUCTEM U KOMIUIEKCOB

Bomnpocel, 3axanus
1.8.1 OnummTe crmocod MmocTpoeHus: CBOOOIHOM OT KPOCCIOIAPU3ALMK HECUMMETPHIHON

JIBYX3€pKaJIbHON
a.  anTeHHsl KaccerpeHa,
b.  anTenns! ['peropwu.

(Ha mpumepe o ceTHOM aHTeHHBI KaccerpeHa)

8.2 llenTpanbHblit 1yd s5eMeHTa [ tolireHca, pacroiaoKeHHOTO B OJJHOM 13 (hOKYCOB
AIUTMIICOM/IA, M1AaeT Ha MOBEPXHOCTh AJUIMIICOUA MO YIIIOM K (hokanbHOM ocu. Haiitu yron
MEX1y OTPaKEHHBIM OT 3JUIMIICOM/IA JIYy4OM U “OTpak€HHOW ocbhlo" aseMeHTa | toiireHca.
[{enTpanbpHBIN Ty4 OTKIOHEH OT OCH djuinIiconsa Ha 40 rp. DKCIEHTPUCUTET JUTUIICOU 1A
e=0.5.

29.1  Onummre cnocod MOCTPOEHUS JIBYX3€PKAIBHOIO JYy4eBO/AA, COCTOALIETO U3

a.  JIBYX 3JUIMIICOMJIOB,

b.  aByx mapaboiouI0B,

C.  JJUIMIICOMJA U TUrnepOoIona.

110 33JJaHHOM IOJIHOM 3aMKHYTOM TPAEKTOPUH JIyUYeH.

9.2 Ilpu u3MepeHnn AuarpaMmbl HAITPaBJICHHOCTH aHTEHHBI C TOMOIIBIO TPAAUIIMOHHON
W3MEPUTENIBHON YCTAaHOBKH JUJIS MOACTPOMKN MaKCUMyMa YPOBHS CBSI3H MPUILIIOCH TOBEPHYTH
M3MEPUTENIbHYIO aHTEHHY BOKPYT OCH BU3MpoBaHus Ha 20 rpaaycos. Kakomy ypoBHIO
KpPOCCIIOJISIPU3ALIAN 3TO COOTBETCTBYET?

3.10.1. Metonuka oneHku 3¢ HEeKTUBHOCTH 3epKaiibHOM aHTeHHBI. Kommonentsr KNI,
LIYMOBOW TEMIIEPATYPHI.

10.2. BeraucauTs B Aenuoenax moyisipu3aliioHHY0 pa3BsA3Ky IBYX aHTEHH (TI0 MOJIO0KEHUIO
COOTBETCTBYIOLIMX To4eK Ha cdepe [lyaHkape) ¢ KoopAHHATAMHU:

phi_1=60 rp. lambda 1=30 rp., phi_2=-50 rp. lambda 2=220 rp.,

4.11. 1. OcecummeTpHuuHas 3epKajbHas aHTEHHA C MOU(UIIMPOBAHHBIMU IPOPMIIMHU 3EpKa
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11.2. Beruucauth noasipu3allioHHBINA K03 ULMeHT cBsA3U NpuéMHON U Nepearonieii aHTeHH
(TI0 TTOJTIOYKEHHUIO COOTBETCTBYIOMINX Touek Ha cepe [Tyankape).
[Monspu3zanus nepenaromnieit anteHHsl Ha cepe [lyankape ompeaensercss TOUKOH ¢
KOOpJIMHATAMHU:
phi_1=30 rp. lambda 1=60 rp., a npuémuoii anrenusl: phi_2=50 rp. lambda 2=20 rp.,
5.12.1. TayccoBsl nyuku, myuku ['aycca-OpmuTta u ["aycca-Jlareppa. UTo MOKHO ITOCUHMTATH
C TIOMOILIBIO FayCCOBBIX ITyYKOB?
12.2. Beruncauts B Aenuoenax noasipu3aliOHHYIO Pa3BA3KYy JIBYX aHTEHH (I10 M1OJIOKEHHUIO
COOTBETCTBYIOLIMX TO4YeK Ha cdepe [lyankape) ¢ KoopaAnHATAMHU:
phi_1=50 rp. lambda 1=10 rp., phi 2=--70 rp. lambda 2=170 rp.,
6.13.1. T'eomerpuyeckas ontuka. JIyueBas TpyOKa, paainychl KpUBU3HBI BOJIHOBBIX (DPOHTOB,
U3MEHEHHE UX BIOJb Jyda. KaycTHueckue 0COOEHHOCTH JTydel, OTpaXEHHBIX OT 3€pKaJIbHOMN
AQHTEHHBI IIPU 1aJICHUN HA HE€ TUI0CKOW BOJIHBI. BrIUMCIEHUE TI0JI0KEHUS KAYCTUKH HA JIyde.
13.2. Beruncnutb K03GGUIMEHT SJUTMIITHYHOCTH M YToJI HAKJIOHA DJITUIICA, a TAKKE
M300pa3UTh IUIUIIC MOJSPU3ALNHU [10JI1 AaHTEHHBI, MOJISPU3aLMU KOTOPOI OTBEYAET TOUKA Ha
cdepe [lyankape ¢ koopauHaramu: lambda - gonrota, lambda=30 rp., phi - mmupora,, phi=60
rp.
7.14.1. BeluucieHue auarpaMMbl HAIIPaBJI€HHOCTH 110 METOLY U3JIydaTesis, PacloI0KEHHOTO
BOJIM3M METAJUTMYECKOM monymockocTu o meroxy I'TJI? Urto Takoe kpaeBoit myu?
14.2. Onpenennth K03 (HUIHUEHT SJUIMITHYHOCTH U HarpaBiieHue 0OJIbIION OCH IIUIICa O
¢ komnoHenTamu: E(theta)=1+2i, E(phi)=2+i.
HapucoBats (B KaueCTBEHHOM IPUOJIMKEHUH) IUIUIIC NOJISAPU3ALUU U KPUBYIO TOJISIpU3aLUY,
M3MEPEHHYIO Ha MOJSPU3ALMOHHON YCTaHOBKE
(xommonenty E(phi) oTknaaeiBath 1o ropuzonrtany, a E(theta) -- mo Beptukan)
8.15.1. MHorosyueBble aHTEHHBI. XapaKTEPUCTUKU apabOINYeCKOl aHTEHHbI TPU OOKOBOM
cMmeleHuu oOmydarens u3 ¢okyca. Jlunza Jlronedepra. Chepuueckas 3epkaibHas aHTCHHA.
AnnaHaTtuueckas 3epkajbHas aHTeHHa. Kakue emé MHOrosyueBble aHTEHHbI BaM M3BECTHBI.
15.2. Beruncauth noasipu3aliioHHbIH K03 UIneHT cBa3u NpuéMHON U nepearoeil aHTeHH
(TI0 TIOJIOKEHHUIO COOTBETCTBYIOMIUX Touek Ha cepe [lyankape).
[MTonspuzanus nepenatouiei anteHHsl Ha cepe [lyankape onpenensercs TOUKOM ¢
koopauHatamu: lambda 1=80 rp., phi_1=40 rp.,

a npuémHoil antenHsl: lambda 2=50 rp., phi 2= 70 rp.,
9.15.1. MHorosyueBble aHTEHHbI. XapaKTEPUCTUKU MapaboINYECKON aHTEHHBI TPH OOKOBOM
cMmeleHnn oOmydarens u3 ¢okyca. Jlunza Jlronedepra. Chepuueckas 3epkaibHas aHTEHHA.
AnnaHaTtuyeckas 3epkajbHas aHTeHHa. Kakue emié MHOroy4yeBble aHTEHHBI BaM M3BECTHBI.
15.2. BeruucauTh NOIspU3alluOHHBIA KO3 PUIIMEHT CBA3M NPUEMHOMN U Nepejaroieil aHTeHH
(10 TIOJIOKEHHUIO COOTBETCTBYIOMIMX Touek Ha cepe [lyankape).
[MTonspuzanus nepenatouieil anteHHsl Ha cepe [lyankape onpenensercs TOUKOM ¢
koopauHaramu: lambda 1=80 rp., phi_1=40 rp.,

a npuémHoit antenHsl: lambda 2=50 rp., phi 2= 70 rp.,
10.16.1. budoxanpHas anTeHHA. [locTpoeHNe yIpomEHHON TUIOCKON OM(OKAITEHOW aHTEHHBI
¢ MapaboINYECKUM TIIaBHBIM 3€pKajoM.
16.2. BerancauTh B AenuOenax moyisipu3aliioOHHY0 pa3BsA3Ky IBYX aHTEHH (TI0 MOJIO0KEHUIO
COOTBETCTBYIOLIMX TO4YeK Ha cdepe [lyaHkape) ¢ KoopaAuHATAMU:

lambda 1=30 rp., phi 1=70rp.,, lambda 2=220 rp., phi_2=-40 rp.,.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Koaddunnent HanpaBaeHHOTO ACHCTBUS aHTCHHBI
OTBeThI:

1) MoxeT ObITh MEHbIIIE OJTHOTO

2) Bcerna O0JIbIIIE OTHOTO

3) Bceraa MEHBIIE OJTHOTO
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Bepuslii oTBeT: 2) Bceraa 0ombliie 0JHOTO
2.ITonoxxennem Makcumyma JIH nuHEeHHONW aHTEHHON PEIIETKH MOKHO YIIPABIIATh, MEHSIS
OTBeTHI:
1)caBur ha3sl MEKIY U3TydaTEISIMU
2) aMIIUTYy BO30YKACHHUS U3TydaTeneit
3) pa3Mepsl U3nydaTeneu
Bepuslii otBet: 1)caBur ¢a3pl MEXIy U3TydaTEIIMU
3.11IupurHa raaBHOTO JieNecTKa aHTEHHOM PeIIETKU 3aBUCUT
OTBeThI:
1) oT 4yacTOTHI U pa3Mepa aHTEHHbI
2) TOJNBKO OT YaCTOThI
3) TOJBKO OT pa3Mepa aHTEHHbI
BepHblii oTBET: 1) OT 4acTOTHI M pa3Mepa aHTEHHBI
4.0OtHoIIeHHE BepXHEel 4acTOThl paboue MOJI0ChHl IUala30HHOM aHTEHHBI K HUKHEH yacToTe
OTBeTHI:
1) MeHbIIIe OHOTO
2) 6ombIIE OIHOTO, HO MEHbILIE ABYX
3) MHOTO 0OJIBIIIE OJTHOTO
BepHblii oTBeT: 3) MHOTO 00JIbIIIE OJTHOTO
5.Kakue 3neMeHThI BXOJAT B COCTaB 3€PKAIbHON aHTEHHBI
OTBeTHI:
1) obnyuarens u pedraexTop
2) obmygaTens u pedprxepaTop
3) obHuMaTenb u pedaeKTop
Bepunsrii otet: 1) oOirydarens u pediekTop
6.ludnexkTpuueckast aHTEHHA HAa3bIBAE€TCS OMTUMAJILHOM, €CIIn
OTBeTHI:
1) KH/I muaumansao
2) KH/] pasano KH/I BcenanpaBieHHONH aHTEHHbI
3) KH/] makcumanbHo
Bepnpiii otet: 3) KH/I MakcumansHO
7.PynopHast aHTEHHA Ha3bIBAETCSA ONTUMAJIBHOM, €CIIU
OTBeTHI:
1) KH/] munnmansao
2) KH/] pasano KH/I BcenanpaBieHHONH aHTEHHbI
3) KH/] makcumanbHO
Bepnpsiii otet: 3) KH/I MakcumansHO

2. Komnerennusi/Mngukarop: UI-2nx.1 YMeeT ucnonbp3oBaTh METOIBI MATEMAaTHIECKUX
pacyeToOB XapaKTEPUCTUK PATUOTEXHHUECKUX YCTPOUCTB, CUCTEM U MPOIIECCOB JIJIsl aHAIHN3a U
ONTUMU3ALMH UX TAPaMETPOB

Bomnpocel, 3axanus

1.2.1 «ITapameTpsl CTOKCa» MOHOXpPOMAaTHYECKON BOJIHBL.

Kak cBs3ansl «mmapametpsl CTokca» co «cdepoit [Tyankapen»?

HaxoxxaeHue napaMeTpoB 3IUIMIICA MOJSIPU3ALMM JJIs 331aHHOM TOUKHM Ha cdepe [lyankape.
[Tonsspu3aninoHHbBIN KO3()PUIMEHT CBA3M NPUEMHON U TIepeatoliei aHTEeHH (IO MOJI0KEHHUIO
COOTBETCTBYIOLINX To4Yek Ha cdepe [lyankape).

2.2 Ha cepuueckyro anTeHHY (¢ paauycoMm cdepsl 1 M) magaer rniaockasi BOJHA.

BBeném cuctemy 1ekapTOBBIX KOOPIMHAT C HAYaJIOM B IIEHTpe cepbl, 0cbio Z 1o
HaMpaBJIEHUIO NAJEHUS TUIOCKON BOJIHBI M OPTOrOHAIBHOM €il ockro X. JlJis jiyya,



MIOTIAIAOIETO B TOUKY c(hepbl, Ui KOTOPOH paanyc OTKJIOHEH OT ocu Z Ha yroiu 10°, HalTi
KOOPJAMHATBI TOUYKH KaCaHUs OTPaXKEHHOTO JTy4a ¢ KayCTHUKOM.

2.3.1 OmnpeneneHue «IONAPU3AMOHHON Pa3BAZKU.

OxapakTepu3syiiTe paboTy KaHajla CBSI3U B PEKUME MOJIIPU3ALMOHHOTO YIUIOTHEHUS.

Y CTpolCcTBO NOJISIPU3ALIMOHHBIX CEIIEKTOPOB.

3.2 INapabonuueckast anTeHHa AuaMeTpoM 0.5M 1 ¢ POKyCHBIM paccTostHreM |M o0aydaercs
PYIIOPOM, H3JIyde€HHE KOTOPOrO0 MOXKHO almpOKCUMHUPOBATH I'aAyCCOBBIM IYYKOM C JTTHHON
Penes ZR=3 cm Ha yactote 5 ['Tu. UHTeHCHBHOCTD 10JIs1 00y4YEHUs HA KPato pacKpbIBa
napaboaudeckoro 3epkaia Ha 10 10 MeHbIIe, YeM y BepinHbl. HaiiTi oTHOIICHHE
WHTEHCUBHOCTH T0JIs1 B POKYCE 3epKaa K MOJI0 Y BEPUIMHEI.

34.1 ByayT 1y opTOroHanbHbI 3JEKTPUYECKUE TIOJIS AIBYX OPTOrOHAIBHBIX

a. DIEKTPUYECKHX BUOPATOPOB?

b. marHuTHBIX BUOpPATOPOB?

C.  3i1eMeHTOB l'1oiireHca ¢ 0AMHAKOBO HAIIPABJIEHHBIMU OCSIMU?

Omnpenenenre aHTEHHBI, «CBOOOTHON OT KPOCCTIOISPU3ALIII.

Kak usmeputph ypoBeHb KPOCCHOISPU3ALUH C IOMOLIBIO TPAIUILIMOHHON YCTAaHOBKH JIJIS
M3MEpEHHs IharpaMM HalpaBlIeHHOCTH aHTeHH?

4.2 Ha mapabonmdeckyro anTeHHY auameTrpom 0.5M ¢ pokycHbIM paccTossareM 600 MM magaet

IUIOCKAs BOJIHA C MHTEHCUBHOCTBIO AJIeKTpuueckoro nojist 1B/m Ha wactore 10 I'T.
Boruncnuth Hanpsk€HHOCTD B (hoKyce mapadosionaa B IPUOIMKEHUH TapadoInYECKOro
YPaBHEHHS.

4.5.1 Yto Takoe «0oCh NPOCTPAHCTBEHHON MOJISPU3ALMOHHOMN TuarpaMMbD» J1J1sl aHTEHHBI,
CBOOOJIHON OT KPOCCHOJSIpU3aLm?

Kak BBIMIAIAT KapTUHBI JIMHUN TOJIS 3JIEKTPUYECKOT0 BEKTOPA B IJIOCKOCTHU allepTyphl
napaboMyecKoil aHTEHHBI, €ClU B €€ (POKyce yCTaHOBIICH

a. axeMeHT [ tolirenca, ocb KOTOPOTo HaIlpaBJIeHa B CTOPOHY BEPIIUHBI TapadoJIb?

b. ayIeKTpUUECKUil TUNOb, HEPIEHANKYIAPHBIN QoKaabHOM ocu?

5.2 KakuM pynopoM MUHUMAaJIbHOW JUIMHBI MOXKHO IIPUHSTH FayCCOB IY4OK ¢ JUIMHOM Penes
ZR=3 cm HauactoTe 5 I'Tx

56.1 Kakyumu nonsipu3aiimoHHBIMHA CBOMCTBaAMU 00JaaeT pedpucTasi MeTaJTHYECKast
MIOBEPXHOCTh C YETBEPTHBOJIHOBBIMU KaHABKaMM?

Kakwue tunbl obiydaTteneil ¢ HU3KMM ypOBHEM Kpoccrnoisipu3aiuu Bel 3Haete?
N300pa3ute TMHUY MO JIEKTPUYECKOTO BEKTOpa B allepType OAHO3EPKATIbHON
napaboauyeckoil «oceTHoi» aHTEHHBI C YCTAaHOBJICHHBIM B €€ (DoKyce obirydareneM,
CBOOOJIHBIM OT KPOCCIOJISIPU3ALIH.

6.2 Ilocuntars mapaMeTpsl U3Ty4aEMOTO PYIIOPOM IrayccoBa ITydka [0 pa3Mepam pyropa.
3ananel: ymHa pynopa 100 MM, auamerp packpeiBa 50 MM, yactora 31T

6.7.1  Yro xapakTepusyeT cepruuecKuii H30BITOK CHEPUIECKOTO TPEYTOIBHUKA
nossipuzanuu’?

Kak npeoOpa3zyercs och MOISpU3aALIMOHHON JUarpaMMbl U3Ty4daTelis, CBOOOAHOIO OT
KPOCCHOJISIPU3ALIIH, TOMEIIEHHOTO B (POKYC

a.  DJUIMIICOMAA, TPU OTPAXKEHHUH OT 3TOTO dJuIUnconaa?

b. aBymomocTHOro runepOoJI0Uaa MPH OTPAKEHUH OT IOBEPXHOCTH 3TOTO runepboaona?
7.2 LlenTpainbHbIil 1y4 s51eMeHTa [ folireHca, pacrnonokKeHHOro B OJHOM U3 (OKYCOB
JIBYIIOJIOCTHOTO THIIepO0IIon1a, aAaeT Ha MOBEPXHOCTh TUIEepOOIonIa MO YIJIOM K

doxanpHOM ocu. HaliTu yron Mexxay oTpaxx€HHBIM OT TUNIEpOOIonIa JTydoM H  “OTpakEHHON

ochio" anemenTa [ toifrenca. LleHTpanbHbIN J1yd OTKIOHEH OT ocH runepodosnonna Ha 10 rp.
DKCIEHTPUCUTET TUrepooionaa e=1.5.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Kakue pakTopbl BIUAIOT Ha BEIOOP MOJIIPU3ALMN AaHTEHHbI
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OTBeThI:
1) 3aTyxaHue pauoBOIHBI B Tporocdepe 2) UCKPUBJICHUE TPACKTOPHH JTyda B HoHOChepe 3)
Ha3HAUYE€HHE PAJUOCUCTEMBI, B COCTAaB KOTOPOW BXOJUT AaHTCHHBI
BepHnblii oTBeT: 3) Ha3HaUEHUE PAJUOCUCTEMBI, B COCTaB KOTOPOIl BXOAUT aHTCHHBI
2.BxoJ1HOE CONpPOTUBIICHUE TIEPEIAIOIICH AaHTCHHBI BIUSET Ha
OTtBeTsI:
l)cornacoBanue aHTEHHBI C IEPEIATYMKOM; 2) COIVIACOBAHUE AHTEHHBI C TPUEMHUKOM; 3)
YpOBEHb OOKOBBIX JIETIECTKOB
BepHblii oTBeT: 1)coriiacoBaHue aHTEHHBI ¢ IEPEJATUNKOM
3.MouiHOCTh U31y4EHUsI AaHTEHHBI - 3TO
OTBeTHI:
1)akTHBHASI MOIIIHOCTb, IEPEHOCHUMAs! JIEKTPOMATrHUTHBIM IOJIEM, KOTOPasi yXOAUT OT
U3JIy4yaTelis B OKpYXKarollee IPOCTPaHCTBO;
2)peakTUBHAsI MOIIIHOCTb, IEPEHOCHMAsl 3JIEKTPOMArHUTHBIM M0JIEM, KOTOpasi yXOIUT OT
U3JIy4yaTelis B OKpYXKarollee IPOCTPaHCTBO;
3)aKkTHBHAsA MOIIHOCTb, IEPEHOCUMAs JIEKTPOMAarHUTHBIM TIOJIEM, KOTOpast HAXOJUTCs BOIU3U
U3ITy4yaTelis
BepHnbiii oTBeT: 1)akTUBHAS MOILIHOCTD, IEPEHOCHMAsI SJICKTPOMArHUTHBIM TOJIEM,
KOTOpasi yXOJUT OT U3JIy4aTessi B OKpY»Karolllee IpOCTPAHCTBO;
4.YT0 noka3bIBaeT aMITUTYAHAs TUarpaMMa HampaBlIeHHOCTH aHTCHHBI
OTBeTHI:
1) yacToTHOE pacmpeieleHIe MO U3TydeHUs
2) yrioBO€ pacrpeesiCHUE MO U3TyISHUS
3) dazoBoe pacnpeseneHne Nos U3TyICHHUs
BepHnriit oTBET: 2) yriaoBoe pacrpeaesieHue Mo U3TydeHUst
5.Yto takoe (ha30Bblil IEHTP aHTEHHBI?
OTBeTHI:
1) Touka, OTHOCUTENHHO KOTOPOH (pa3a Ha MOBEPXHOCTH LMJIMH]IPA HE MEHSIETCS
2) TouKa, OTHOCUTENILHO KOTOPOH (pa3a Ha MOBEPXHOCTU c(hepbl HE MEHSIETCA
3) TOuKa, OTHOCUTETHHO KOTOPO (pa3a Ha MOBEPXHOCTU ChEepbl MEHSIETCS
BepHriit oTBET: 2) TOUKa, OTHOCUTEIHHO KOTOPOH (pa3a Ha TOBEPXHOCTH Chephl HE
MEHSETCS
6.Cxo1bKO (ha30BbIX EHTPOB MOKET UMETh aHTEHHA?
OTBeTsI:
1) onun
2) HH OJHOTO
3) 3aBUCHUT OT TUIIA AaHTCHHBI
BepHnbiii oTBeT: 3) 3aBUCUT OT THIIA aHTEHHBI
7.Yto Takoe nosspuzanus’?
OTBeThI:
1) kpuBasi, KOTOPYIO OMKCHIBACT KOHEI] BeKTopa E mpu ABMKEHUU BOJHBI
2) kpuBasi, KOTOPYIO OMKICHIBAET KOHEI] BeKTOopa H mpu IBHKEHUH BOJTHBI
3) kpuBasi, KOTOPYIO onMKchIBaeT koHer Bektopa Il nmpu ABMKEHUN BOHBI
Bepwnbiii otBeT: 1) kpuBasi, KOTOPYIO OMUCHIBAET KOHEIl BekTopa E mpu ABMKEHUN BOJIHBI

II. Onucanue wikanvl oueHuBanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus sHanus: IlomydeHsl paBUIbHBIE OTBETHI Ha 00a BOpoca

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
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Onucanue xapakmepucmukuy 8blnoaHe s 3Hanus: VIMeIoTcs HSTOUHOCTH TIPH, B OOIIIEM,
MpaBWIbHBIX OTBETAaX Ha 00a Bompoca

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku 6blnoaneHus 3uanus: 11oaydeH npaBuIbHbIN OTBET, XOTA OBl HA OJTUH
13 TIOCTABJICHHBIX B OMJIETE BOIIPOCOB

1I1. IIpaguna évicmaegnenus umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [lonoxeHunem o OalabHO-pEHTHMHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha 0cHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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