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|. IIEJIA 1 3AJIAYH JACIATITAHBI

[TporpamMma AMCHMITIMHBI pa3paboOTaHa B COOTBETCTBUU C OCHOBHOI 0OpazoBaTelbHON
nporpammoii mo Hampasienuto noxaroroku 10.03.01 Mudopmanmonnas 6e30macHOCTb, O
npodpumro  moaroroBkn «Texnmyeckass 3ammurTa uHGOpMAUMH» [pPEAHA3HAYCHA  JUIS
obecrieyeHns Kypca «AHTEHHO-(DUICPHBIX YCTPOMCTBa», M3y4aeMOro CTYJCHTAMH B TEUCHHE
IIECTOTO CEeMEeCTpa.

OcHOBHast Yenb Kypca — HAYYUTh CTYIEHTOB OCYIIECTBISTH IPaBHIBHBIA BBIOOD
aHTEHHO-(DUAEPHBIX CHCTEM NPH PELICHUH MPAaKTHYECKUX 3a/1a4; CIIOCOOCTBOBATh Pa3BUTHIO HX
MHTEJUIEKTA, TBOPYECKHX CIIOCOOHOCTEH, KPUTHYECKOTO MBIIUICHUS M SPYAMLUU B XOJe
IPOBEJICHUS 3aHATHH.

JIns nOCTHKEHUS JTaHHOM LEIU TOCTAaBJICHbI 3A0auu’

o Jlatb CTyJgeHTaM OCHOBHBIE 3HAaHMsI IO BOIIPOCAM M3JIYyYEHUS U IpUeMa
AIIEKTPOMArHUTHBIX BOJIH aHTEHHO-(HUIEPHBIMHA CHCTEMaMH;

o Crioco6cTBOBATH OBIIAJICHUIO METOAMH PacieTa aHTEHHBIX CHCTEM;

o O3HaKOMHTH CTYACHTOB C OCOOEHHOCTSIMH COTJIACOBAHUS aHTEHH U (DUIepOB

o JlaTb BO3MOYHOCTb ITOJIyYNUTh HABBIKM pabOThI C peaibHBIMU aHTEHHAMM.

Il. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

YyeOHass AWCHHMIUIMHA «AHTEHHO-(QHIEPHBIE YCTPOHCTBa» OTHOCHTCS K 4YacTH,
dbopMupyeMoil ydyacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHH.

Jlis u3ydeHus JaHHOW y4eOHOW AWCIHILTUHBI HEOOXOUMBI 3HAHUS, YMECHUS U HABBIKH,
dbopMupyeMble MPEeAIIECTBYIOIUMU JUCIUILTHHAMH

. PacnipocTpanenue paguoBoJiH

. PannoTexHuyeckue 1enu U CUrHajbl

[Tepeuens mocneAyOMUX YYEOHBIX IUCHUIUIMH, JUIS KOTOPBIX HEOOXOJHMMBI 3HAHUS,
YMEHHS ¥ HaBBIKU, GOPMUPYEMBIE TaHHOW yUeOHOU AUCIUILTNHOMN:
Teopus uapOpMaIIH
[{udpoBblie cucTeMsbl epeaayu HHPOpMaIIN
ITpousBoacTBeHHAas NMpakTUuKa. TexHOIOrnYeckas mpakTUKa
[ToaroroBka K mpoIeaype 3allUThl U 3allUTa BBITYCKHOW KBaTU(DUKAIMOHHON

paboThI



I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JNCHUTIJIMHBI

[Iporiecc OCBOEHHMS NUCIMIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIICTCHIUH B

COOTBETCTBUU €
Nudopmannonnas 06e30macHOCTbD.

dI'OC BO wu OII BO mno wnanpaenenutro moaroroBku 10.03.01

IlepeueHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUEeHUSsI M0 JUCHHUILINHE, COOTHECEHHBIX €
HHAUKATOPAMM JOCTHKEHUSI KOMIeTeH NI

KoMmnerennus

HNuauxkaropsl
KOMIIeTeHIITH A

Pe3yabTarsl 00yyeHus

[1K-4 Crniocoben
UCTIOJNB30BaTh  OCHOBHBIC
HOPUHIUIBL  [TOCTPOEHUS U
(GYHKIMOHUPOBAHUS
TEXHUYECKUX CpeACTB
3alUThl HHOPMAIHH

WK rik4.1
OCHOBHBIE
MOCTPOEHHSI u
(YHKIIMOHUPOBAHHUS
TEXHHUUYECKHX
3aIIUThl HHHOPMAIMH

[Ipumensier
IIPUHLIMIIBI

CpEnCTB

3HaTh: OCHOBHBIC MOHSTHUS
AHTEHHO-(UIEPHBIX  YCTPOMCTB;
MPUHIUIIBI IEUCTBUSI U OCHOBHBIE
napameTpbl  pa3jMYHbIX  THIIOB
NepeIaroIuX U MPUEMHBIX aHTCHH
B CUCTEMax paJuocBs3M U
paguonocTyna

YMeTb: NOpUMEHSATh  Ha
MpaKkTUKE METOJIbl aHajdu3a W
pacuera HaNpsHKEHHOCTH TOJIA B
TOYKE [pUEMa; OCYLIECTBISThH
POEKTUPOBAHUE AQHTEHHO-
GUICPHBIX YCTPOUCTB C YYETOM
TpeOOBaHUII K HCIOIb3yEeMOMY
pPaguo4acTOTHOMY JMAIla30HYy

Bnanets: NEePBUYHBIMU
HaBBIKAMU HaCTPOMKHU u
PEryJIUPOBKU aHTEHHO-(PHUAESPHBIX
YCTPOICTB, a TAK)KE UBMEPEHUS UX
XapaKTEPUCTHK.




IV. COOEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHHUILIMHBI cOCTaBjsieT 5 3aueTHBIX exunnl, 180 yacoB, B ToMm uncie 0,47 3aueTHBIX eAMHUI, 24 YaCOB HA IK3aMeH
W3 Hux 16 yacoB — mpakTUyecKas MOAroToBKa; MopmMa mMpoMeKyTOYHOM aTTecTaluu: JK3aMeH
4.1. Conep:kaHue TMCHHIIMHBI, CTPYKTYPHPOBAHHOE M0 TeMAaM, ¢ YKa3aHHeM BH/IOB Y4eOHBIX 3aHATHI U OTBEJIEHHOT0 HA HUX
KOJHY€eCTBA AKAJeMHYECKHX YaCOB

Buner yae6HOH paOoThI, BKITIOYAs

&
g CaMOCTOSITETIbHYIO Pa0OTy 00yUarOIIUXCs,
;-3 MPAKTHYECKYIO TOJTOTOBKY U TPYIO0EMKOCTh
N E 5 (B Hacax) ®opMa TeKyIero
?  |Pasien AMCHMILIMHBY/TeMa g § - ; KonrtaktHas paboTa mpermogaBaTess ¢ é . KOHTPOJIsI
n/H S e Oy4arOMUMHUCS 2 e
| = |E8E ge yCrneBaeMoCTH
5 =) w2 2 Cemunap/ S's
2 2 | § 2 £|Jlekun| Mpakruueckoe, |Koucyasr| g =
3 S |mnd& = aabopaTopHoe anus zZ g
O A |FE53 3ansiTHE/ )
1 2 3 4 5 6 7 8 9 10
1 OcHouble noHsATHA. OnpeencHne anTeHH. OCHOBHBIC IPUHIIMITBI 6 | 9.05 0 4 0,05 5 Tecrnposanue
pacueTa aHTeHH. AHTCHHA B CBOOOIHOM ITPOCTPAHCTBE.
2 |OcHOBHBIE IEKTPUUYECKHE NOHATHSI AaHTCHH. 6| 71 0 2 0,1 5 TectupoBanue
3 [[TapameTpnl MPHUEMHBIX aHTCHH. 6| 71 0 2 0,1 5 TectupoBanue
4 |DneMeHTapHbIe U3JIyYaTeIH. 6| 71 0 2 0,1 5 TectupoBanue
CornacoBanue B aHTeHHO-()UAEPHOM TpakTe. BonHbl B huaepHbIx [TucbMeHHBIN TeKyIuit
5 uacprom Tp $uacpteix| 6 | 1305 0 2 214 0,05 5 i
JIMHUSIX. KOHTpoJib. 3amura JIP.
. . ITuceme i Te i
6 |CuMMeTpUYHBIH NIeKTpUYECKHid BUOPATOP. 6| 211 0 4 4/8 0,1 5 VCHMCHHPIH TCKYIUIH
KOHTpOJIb. 3amuTa JIP.
7 |Cucrtema CBsI3aHHBIX 2JIEKTPHUUYECKUX BUOPATOPOB. 6| 71 0 2 0,1 5 TectupoBanue
JIuneliHple aHTeHHBIE pelieTkd. HanpaBieHHble CBOMCTBa [IncbMeHHBIN TEKYIIUI
8 . P P 6|191| O 4 416 0,1 5 .
JMHEHHBIX aHTCHHBIX PEIIETOK. KOHTpOJIb. 3amura JIP.
9 (Bo30ysk/IcHHBIC TOBEPXHOCTH. 6 | 7,05 0 2 0,05 5 TectupoBanue
[Tuceme I TE 3
10 |PynopHbIie aHTEHHBI. 6 | 17,1 0 2 2/8 0,1 5 MCHMCHHBIH TCKYIIHH
KOHTpoJIb. 3ammTa JIP.
11 |AnTenns! pazmuyHoro HazHadeHus. AnTeHHsl KBY u CBY. 6 | 7,05 0 2 0,05 5 TectupoBanue
[TuceMeHHbIN TeKyIUH
12 |AHTenHsbI paznuuHoro HazHadeHust. AnTeHHsl OBY 1 YBY. 6 | 17,05 0 2 4/6 0,05 5 Y
KOHTpoJIb. 3anuTa JIP.
13 |AnTennsl paznuuHoro HazHaueHus. AureHasl HY, CY u BY. 6 | 7,05 0 2 0,05 5 TectupoBanue




4.2. IlnaH BHeayAUTOPHOH cAaMOCTOATEIbHO PadoThl 00y4YAIOIIUXCS MO JUCIUIIIINHE

CamocrosiTenbHas paboTa 00yJaronuxcst V4eOHo-
METOIHYECKOe
Cemectp Ha3Banue pa3znena, TeMbl Bun camocrositenbHoi Cpoku Tpyroel - Gpenounoe CPEICTBO obecneueHune
MKOCTb o
pa6OTLI BBITIOJIHEHUS (aac.) CaMOCTOSTEIbHOU
] paboThl
OcHoBHbIe nOHATHA. OlpeneIcHre aHTEHH. PaG 6
aboTa ¢ yueOHUKOM
6  |OcHOBHBIC IPUHIIMIIBI pacyeTa aHTCHH. AHTEHHA Y N 1-2 nenens 5 TectupoBanue
B CBOOOIHOM IPOCTPAHCTBE. CHpaBOYHON
uTepaTypoi
6  |OcHOBHBIE DJIEKTPUYECKUE TIOHITHS AaHTECHH. JTHTCPATYpOH, 3-4 Hepnens 5 TectupoBanue
MIEPBOMCTOYHHUKAMHU,
6 |[lapaMeTpbl IPHEMHBIX AHTCHH. S Henenst o) TectupoBanue
KOHCIIEKTOM.
6 |DnemeHTapHBIC H3ITyYaTeIIH. 6 Henens 5 TectupoBanue
6 |CormacoBaHue B aHTCHHO-(PHIEPHOM TPAKTE. [MucbMeHHBIN TeKymuit
bunep p Pabora ¢ yueOHUKOM, 7 "Henens 5 yt
BoJiHbI B DUIEpHBIX JIMHUSX. N KoHTpoJib. 3amura JIP.
CIIPaBOYHOU » ”
6 N . N [MucbMeHHBIN TeKyImui
CUMMeTpUYHBIH JIEKTPUUECKUN BHOPATOD. JUTEepaTypoi, 8-9 nenens 5
KOHTpouib. 3amuTa JIP.
MEPBOUCTOUYHHUKAMHU,
6 |Cucrema CBSI3aHHBIX dJIEKTPHYECKUX
KOHCIIEKTOM. 10 Henens 5 TectupoBanue
BUOPATOPOB.
" KomnerorepHoe = =
6  |[JIuneiiHble aHTeHHBIE penieTku. HampaBieHHbIe [MucbMeHHBIN TeKyImui
. o MojienrpoBanue auteHH. | 11 Hexens 5
CBOWCTBA JJMHEHHBIX aHTCHHBIX PEIIETOK. KOHTpOJIb. 3amura JIP.
6  |Bo30yxeHHbBIC TOBEPXHOCTH. 12 Henens 5 TectupoBanue
6 [TrChMEHHBIN TEKYIIUi
PymopHbie aHTEHHBI. 13 nenens 5
Pab6ota ¢ yueOHUKOM, KOHTpOJb. 3amuTa JIP.
6  |AHTEHHBI pa3JIMYHOrO Ha3HAYCHUS. AHTECHHbI CIIPaBOYHOU
. 14 nenens 5 TectupoBanue
KBY u CBY. JIATEPATYpOil,
6 AHTEHHBI Pa3JIMYHOTO HA3HAYCHUA. AHTEHHBI IIEPBOUCTOYHUKAMHU, IInceMeHHBIA TEKYIIHI
15 nenens 5
OBY u YBY. KOHCIIEKTOM. KoHTpoJib. 3amura JIP.
6  |AHTEHHBI Pa3IUYHOrO Ha3HAYCHHS. AHTCHHBI 16 Hexens 5 TecTHPOBAMIE
HUY, CY u BU. g P
O01umii 00beM CAMOCTOATEILHON Pad0ThI N0 TMCHUILIHHE (YaC) 65




=

4.3. ConepxxaHue y4eOHOIo MaTepHuasa

CBOOOJTHOM TIPOCTPAHCTRBE.

LCoOoNoOO~WN

10. PynopHble aHTEHHBI.
11. Antennsl paznuaHoro HazHadeHus. AHTeHHsl KBY u CBY.
12. AntenHnsl pasnuuHoro HazHadeHus. AuTeHHsl OBY n YBU.

13. Antennsl paznuuHoro HasHaueHnus. Anrenasl HY, CY u BY.

OCHOBHBIE JIEKTPUYECKHE TTOHSATUS AHTEHH.
[TapameTpsl IPUEMHBIX aHTECHH.
DJIeMEHTapHbIE U3JTyYaTelu.
CornacoBaHue B aHTEHHO-(UAEPHOM TpakTe. BonHbI B pUIEPHBIX TUHUSIX.
CHUMMETPHUYHBIN JIEKTPUUECKHI BUOPATOP.
Cucrema CBSI3aHHBIX 3JIEKTPHUUECKUX BUOPATOPOB.
JIunelinble anTeHHbIE pelieTkU. HanpapiieHHbIE CBOMCTBA JIMHEWHBIX AHTEHHBIX PELIETOK.
. B030y>kaeHHbIe TOBEPXHOCTH.

OcHoBuble oHsATHS. Onpeaenenne anteHH. OCHOBHBIC MPUHIIUITBI PacueTa aHTeHH. AHTEHHA B

4.3.1. llepeyeHb CeMHMHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

HaumeHoBaHue TpyroeMkocTh
Ne CeMHMHApPOB yac.
Ne poB, (uac.) Ouenounnie | ®opMupyembie
pasjena NPAKTHYECKUX U W3 Hux
n/H Bcero cpeacTBa KOMIIeTEeHIIUH
H TeMbl J1a00paTOPHBIX wacop | MPAKTHUECKAs
padoTt MO/Ir0TOBKA
1 2 3 4 5 6 7
[131 3nakomcTBO ¢
IIpOrpamMmoit
MMANA GAL.
CornacoBanue .
IIPOCTOMN AHTEHHBI TuchmenHbIi
p TEKYIIHN I1IK-4
1 5 (KOMIIBIOTEpHOE 6 4
KOHTPOIIb. N Krika.1
MOJIETTUPOBAHUE)
3amgura JIP.
JIP1  CormnacoBanue
AHTEHHO-(UIEPHOTO
YCTpOMCTBA c
MIPUEMOTIEPETATINKOM
[132  HUccnenoBanue
CBOWCTB
CHUMMETPUYHOTO
ANEKTPUUECKOTO
BUOpaTopa .
(KOI\IZHLI(E)TG Hoe [IncemeHHBIN
p TEeKYIIUN T1IK-4
2 6 MOJICITUPOBAHHE) 12 4
KOHTPOJIb. NKnk4.1
JIP2  Hccnenosanue
3amwmra JIP.
XapaKTEPUCTHUK
HaIpaBJICHHOCTH
CUMMETPUIHBIX
ANEKTPUUYECKUX
BUOPaTOpPOB
[133  UccnenoBanue [TucbMeHHBI K-4
3 8 JUHEWHBIX aHTeHHbIX | 10 4 TEKYyIIUI VK
TK4.1
pEIIETOK KOHTPOJb.




(KOMIIBIOTEPHOE
MOJICIIUPOBAHUE)
JIP3
XapaKTEPUCTHK
HATPaBICHHOCTU
JIara3oHHbIX
CBOWCTB
TEJIEBU3MOHHBIX
AHTCHH
JEIIMMETPOBOTO
JTMana3zoHay.

UccnenoBanue

u

Sarura JIP.

[134 Pemenue 3amau
JIP4
XapaKTEPUCTHK

PYIOPHBIX AHTCHH

10

UccnenoBanue

10 2

ITucepMeHHBIN
TEKyIIUI
KOHTPOITb.
Sammra JIP.

T1K-4
NKrka.1

135
AHTCHH
BOJIHOBOM
(KOMIIbIOTEPHOE
MOJIEJTUPOBAHUE)
12 JIPS
XapaKTePUCTHK
HATPaBICHHOCTH
(da3zupoBaHHOU

obOnyuaTenei

Hccnenosanne
THIIA
KaHall

JIMHEHKH CIIUPAJIBHBIX

Uccnenosanue 10 2

IIncpMeHHBIN
TeKyIIUi
KOHTPOITb.
Sarmra JIP

[1K-4
NKrka.1

4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMBbIX HA CAMOCTOSITEIbHOE H3YYCHHE CTYACHTAMHU B

paMkax camoctosaTeabHoil padoTsl (CPC)

Ne dopmupyemas
Tema 3amanue pMupy NAK
n/n KOMIIeTeHITUS
1 2 3 4 5
OcCHOBHEBIE HOHATHUA. | QCcMBICIIEHUE
Onpenenenue aHTEHH. | MaTepuaa
1 OcCHOBHBIE TIPUHIUIIBEI pacyeTa | JeKIHA. T11IK-4 N Krka.1
aHTeHH. AHTeHHa B cBOOOAHOM | [ToATOTOBKA K
MPOCTPAHCTBE. I131.
OCHOBHEBIE snekTpuueckue | [Toagroroska K
2 p A I1K-4 N Krk4.1
ITOHSTHS aHTEHH. BBIIIOJTHEHHIO
3 | Hapamerpsl npuemHsIx anteHs. | JIP1. I1K-4 N AK k4.1
4 | DaeMeHTapHbIC H3ITyYaTesIn. I1K-4 N1 Knka.1
OcMBICICHHE
Martepuasa
CornacoBanue B aHTCHHO- N
JIEKIIUHA.
5 | dugeprom Tpakre. BosHbl B I1K-4 N IKrmk4.1
(bUACpHBIX JIMHUASX Llozroroska K
Acp ) I131. IToaroroBka
K 3amurte JIP1.
OcMBICICHHE
Martepuaia
CHUMMETPHUYHBIN JJIEKTPUUECKUI JICKITNH.
6 P P H TK-4 VK 4.1
BHOpATOD. [ToaroroBka k
I132. IToaroroBka
K 3amure JIP2.




Cucrema CBSI3aHHBIX OcMBICiIEHHE
7 T1K-4 WJIKka4.1
AJIEKTPUIECKUX BUOPATOPOB. Marepuaja
. JIEKIIHM,
JluHeliHbIC aHTCHHBIC PEUICTKH. ToaroTosKa K
8 | HampasneuHsle CBOMCTBA I1K-4 UK
P o I133. ITonroroBka ARk
JIMHCHHBIX aHTCHHBIX PEIIETOK.
K 3amure JIP3.
9 Bo30ysx1eHHBIC TOBEPXHOCTH. OcMEICTIeHNE I1K-4 WK k4.1
Marepuasa
JICKIIUH.
10 | PynopHbie aHTECHHBI. [MoxroroBka k I1K-4 N Krmk4.1
I134. IToaroroBka
K 3amure JIP4.
AHTEHHBI Pa3IMYHOrO
11 | masnayenus. Antennsl KBY u 1IK-4 MK k4.1
OcMbICTICHHE
CBUY.
MaTepuaia
AHTEHHBI Pa3IMYHOTO -
12 | naznauenus. Anrenasl OBY wu ) I1K-4 WK k4.1
IToaroroBka k
VBUY.
I135. ITonroroBka
AHTEHHBI Pa3IM4HOrO x satmre JIPS
13 | masnmauenns. Aurennsl HY, CY ' T1K-4 N Krka.1
u BU.

4.4, MeToauueckue YKa3aHUs 110 Opraum3anuu CaMOCTOSITEIbLHOM paﬁoTbI CTYJACHTOB

Llenpi0 caMOCTOSATENLHOW PabOTHI ABISETCA OBIIAACHUE (YHIAMEHTAIBHBIMU 3HAHHSIMH,
npodeccHoHaNbHBIMY, 3HAHUSMH, YMEHUSMH UM  HaBbIKAMH, OINBITOM TBOPYECKOW U
HCCIIEIOBATENIbCKOM  JESITEIbHOCTH IO  HAIpaBJICHHWIO MOATOTOBKM. (OCHOBHOH  (opMoii
CaMOCTOSITENIbHONU paboThl ABIsETCS M3yueHHe y4yeOHOro marepuaina AMCHUUIUIMHBI 10 KOHCIEKTY
JEKIW, C TPUBJICUYEHHEM pEKOMEHJIOBaHHOW JuTeparypbl. [ paboTel ¢ nuTepaTypoit
UCMOJIB3YIOTCA B OMONMMOTEUHBbIN an(aBUTHBIA M CHUCTEMAaTUYECKHH KaTaJOrH, a TaK e Pecypchl
cetu UnTepHer. M3yuas martepuan mo y4eOHUKY, CIEAyeT MEPEXOAUTH K CIEIYIOIIEMY BOIPOCY
TOJIBKO TIOCJIE TOJIHOTO YSICHEHHUs Npeplayero. Ecnu B mpouecce caMmocTosTenbHOU paboThI Hall
M3y4eHHeM Y4eOHOro MaTepuasa BO3HUKAIOT BOMPOCH HEOOX0UMO OOpAaTUTHCS K MPENOAABATEIIO
JUIS TIOJIyYEHHUS Pa3bsICHEHUM.

4.5. I[IpuMepHasi TeMaTHKA KypCOBbIX padoT
BeinonHenne KypcoBbIX paboT He MPEayCMOTPEHO yUeOHBIM MIIaHOM

V. YYEBHO-METOANYECKOE U TH®OOPMALIMOHHOE OBECIIEYHEHUE

JUCHUIJINHBI
a) OCHOBHAasI TUTEepaTypa

1. AnTennsl u yctpoiictBa (CBY): pacuer u u3MepeHHE XapaKTEPUCTHK : ydeOHOe
nocobue mist By30B / FO. E. Mutensman, P. P. A6nynnun, C. I'. Ceruyros, C. H. lllabynuH ; mox
obmei penakumert FO. E. Mutensmana. — Mocksa : U3gatensctBo FOpaiit, 2022. — 138 ¢. —
(Beiciee  obpazoBanme). — ISBN 978-5-534-08002-5. — Tekct : 21IeKTpOHHBIA //
OopasosarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492640+

2. TepMUHOIOTUYECKUN CIIOBaph MO aHTEHHO-(QUACPHBIM YCTpOICTBaM : ydyeOHOE

nocobue mist By3oB / W. A. 3enenun, [[. B. Xypasnés, 0. I'. Ilacteprak, C. M. demopoB. —
Cankr-IlerepOypr : Jlanb, 2022. — 292 ¢. — ISBN 978-5-8114-8277-1. — TekcT : 31eKTpOHHBIH //
Jlaub : anekTpoHHO-0MOaHOoTeuHas cuctema. — URL: https://e.lanbook.com/book/187478+



https://urait.ru/bcode/492640
https://e.lanbook.com/book/187478

3. Caxun B. U. KoMmnbeloTepHO€ MOJETMPOBAHHE HANPABICHHBIX CBOMCTB AHTEHH :
yueb. mocobue / B. U. Caxun, C. B. YuyukoB. — Upkyrck : U3a-Bo UI'Y, 2013. — 86 c. Pexxum
JIOCTyTa: ou3 "bubmmorex". - Heorpanuu. JIOCTYII.
https://isu.bibliotech.ru/Reader/Book/2015112909201770467400001060.+

0) 0a3bI JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. Hayunas oubnuotexa UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html

2. b KHUT u MPOJOJKAKOIIUXCSA U3JaHuN
http://ellibnb.library.isu.ru/cgibin/irbis64r_15/cgiirbis 64.htm?LNG=&C21COM=F&I21DBN=IR
CAT&P21DBN=IRCAT

3. DeKkTpoHHBIN YnTaNbHBIN 321 «bubauoTex» https://isu.bibliotech.ru/

4. DnexTpoHHas 6ubnuoreuHas cucrema «M3mgarensctBo «Jlanwsy http://e.lanbook.com

5. DnekTponHas oubimoreunas cucrema «PYKOHT» http://rucont.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECINHEYEHUE JJUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000pPy10BaAHUE:

JlaGoparopusa 317 s mpoBeleHHs MPAKTUYECKUX M JTaOOPAaTOPHBIX 3aHATUMN, OCHAICHHAs
nabopaTopHBEIM  000PYOBAHUEM/KOMILJICKCOM TIO HM3YYCHHWIO aHTCHHO-(UICPHBIX YCTPOMCTB,
MEPCOHANBHBIMU KOMIBIOTEPAMH, CIEHUATbHBIM MPOrPaMMHBIM OOECIeYeHHEeM U CBOOOIHBIM
JoCTyTIOM B ceTh Internet.

6.2. [IporpammHoOe obecnieyeHnue:

1. [Tporpamma monenupoBanus anteHH MMANA-GAL — 6a3oBas Bepcusi.

2. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Kourpakr Ne 03-013-14 ot
08.10.2014.Homep Jlunenzun Microsoft 45936786. beccpouno.

3. WinProl0 Rus Upgrd OLP NL Acdmc. Cy6nunen3uonHbiii moroBop Ne 502 ot
03.03.2017 Cuer Ne ®P3- 0003367 ot 03.03.2017 Axt Ne 4496 ot 03.03.2017 Jluuenzust Ne
68203568. beccpouHo.

4. Kaspersky Free (exeroano oonosnsiemoe [10). YcnoBus ucnonab30BaHus O CCHUIKE:
http://www.kaspersky.ru/free-antivirus/ . BeccpouHo.

6.3. TexHnueckue U 3J1eKTPOHHbIE CPeACTBA:

B xone ydeOGHOro mporiecca HCIOJB3YIOTCS TEXHUYECKHE CPEACTBa OOYy4EHHUS M KOHTPOJIS
3HAHUU CTYAEHTOB (MPE3EHTAIMH, KOHTPOJIUPYIOIIUX IPOrpaMM, IEMOHCTPAIL[MOHHBIX YCTaHOBOK),
HCIIOJIb30BaHUE KOTOPBIX MPELYCMOTPEHO METOAUYECKON KOHLIETIUEH pernogaBaHus

VIil. OBPA30OBATEJIBHBIE TEXHOJIOTI'MHU

Ha nexnusix WCHONB3YIOTCS aKTHBHbIE METOJbl OOYy4YeHHs (KOMITBIOTEPHBIX CHMYIISALUM,
pa3bop KOHKpeTHBIX cuTyauuit). IlpakThueckue 3aHATHS NPOBOASTCS B MHTEPAKTUBHOU (opMme.
JIaGopatopHbie paboThI POBOJATCS ¢ Ucnonb3oBanueM [I9BM c nocneayromiei 3auroii.

Vill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA N
IMPOMEXYTOYHOM ATTECTAIIUA

Texymuii KOHTPOJIb peanu3yeTcsl B BUJE MPOBEIEHUSI TECTUPOBAHMS, a TaKXKe MUCbMEHHOTO
Tekymero kouTtpons Ha [I31-I135, mpu 3ammre maboparopusix pabot JIP1-JIPS. Texyumii
KOHTPOJIb HAIIPABJICH Ha BBIsABIEHHUE CPOpMHUpOBaHHOCTH KoMmeTeHuuu [1K-2.


http://library.isu.ru/ru/resources/edu_resources/index.html
http://ellibnb.library.isu.ru/cgibin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
http://ellibnb.library.isu.ru/cgibin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/

IIpumepHBbIe BONPOCHI 1Sl TEKYLIEr0 KOHTPOJIS:

=

OcHoBuble nouaTusa. Onpezenenue aHTeHHbl. OCHOBHBIEC IPUHIIUIIBI pacyeTa aHTEHH.

AHTEHHa B CBOOOTHOM MPOCTPAHCTBE.

OcHOBHbBIE JIEKTPUYECKHE MTapaMeTpbl aHTEHH (IIepelalolIuil PeKUM).

[TapameTpsl IPHUEMHBIX aHTEHH.

brvoxHss ¥ 1anbHsS 30Ha U3TyYEHUs] aHTCHHBI.

OnemeHTapHble uznyuyarenu DOU.

DnemeHTapHble unyyarenu DIU.

OnemeHTapHble usnyudarenu DOU.

DyieMeHTapHble u3iyyarenu DOP.

DneMeHTapHbIC U3TydaTeNn (3IEMEHTAPHBIN y4acTOK ()pOHTA BOJIHEI, SJIEMEHT | oireHca).

0. CuMMeTpUYHBIN JICKTPUIECCKUI HU3ITydaTelb. Pacrpeaenenre TOKOB.

1. CuMMeTpHUUHBIH NEKTPUYECKUI U3TydaTelb. XapaKTepUCTUKA HAIPAaBICHHOCTH.

12. CummeTpuYHBIN dNIeKTpUUeCKHi n3nydarensb. CompoTuBIeHUE U3TydYeHus. BxoaHoe
COIIPOTHBIICHUE.

13. Cucrema cBsI3aHHBIX BUOPATOPOB.

14. Aurennsie pemerku. HanpasieHnHble cBOiCTBa.

15. AnTennsie pemeTku. Pexxumbl paboThI.

16. Nznyvaromue (Bo30y>XKICHHBIE TOBEPXHOCTH).

17. PynopHble aHTEHHBI.

18. Anrennst KBY u CBU.

19. Aurennst OBY u YBU.

20. Aarennst HY, CY, BY.

21. AHTeHHa BOJIHOBOI KaHall.

22. AHTeHHA CIMpaJIbHAs.

23. AHTeHHa Joronepuaandeckasl.

24. KonnmuHeapHasi aHTCHHA.

RBooo~NoOkwh

HpnMep 3aJaHuH K NMPAKTUYICCKUM 3aHATUAM:

1. Paccuurtats pazmepsl COB, paboraroriero Ha 3ajaHHO#M padoueil yactoTe. BoImoaHuTh
Mo/JIeIMpOBaHue JaHHOH anTeHHbl B MMana-GAL.

2. BpImoaHATH corilacoBaHUE aHTEHHBI B Tporpamme MMana-GAL, Mo/ienib aHTEHHBI
3ajaeTcs npenojasareneM. CoriiacoBaHue BBIIOJIHATh U3MEHEHUEM Pa3MEpPOB AHTEHHBI —
ONTUMU3ALHEH.

3. BbImoaHUTE cornacoBaHue aHTeHHBI B Tporpamme MMana-GAL, MoJiesib aHTEHHBI
3ajaeTcs npenojasareneM. CoriiacoBaHue BBITOJHATH MOJIKIIIOUEHUEM pPEaKTHBHON
HarpysKH.

4. Omnpenenuth AUana3oH padourx 4acTOT aHTEHHBI. PaboTa BBIMIOJIHAETCS B IpOrpaMMme
MMana-GAL, Mozens aHTeHHbI 3aaeTca npenoaaBaTesem.

MaTepnanbl AJd  IPOBEACHUSA TEKYIIEro M IPOMEKYTOYHOI0O KOHTPOJIA 3HAHMI
CTY/IeHTOB:

KonTtpoaunpyembie
KonTtpounpyembie
Ne Bua kontpoJs KOMIIeTeHIuu/
TeMbl (pa3aeJibl)
HHAUKATOPBI
1 2 3 4
OCHOBHBIE ~ TIOHSITHSL.
[1K-4
1 TectupoBanue OmnpeneneHue aHTEHH.
WM/IKrika.1
OCHOBHBIE  NIPHHIUIIBI




pacuera AHTCHH.
AHTeHHa B CBOOOJHOM
POCTPAHCTBE.
OcHOBHbIE TIK-4
2 TectupoBaHue AIIEKTPUYCCKHE
MK k4.1
HOHSTHS] AaHTCHH.
[TapameTpsl MPHEMHBIX I1K-4
3 TectupoBanue p pvl TP
AHTCHH. N KrK4.1
DneMeHTapHbIC I1K-4
4 TectupoBanue
U3JTyYaTeIlu. MK k4.1
CornacoBanue B
AHTEHHO-(UICPHOM I1K-4
5 ColecenroBanue mpH 3aniuTe OTYETA bunep
TpaKTe. Bounnebl B MK k4.1
(buaepHBIX JIMHUSX.
CHUMMeTpUYHBIN TIK-4
6 CobeceoBaHue Mpy 3alUTe OTYETA ANEKTPUYCSCKHUI
MK k4.1
BHOPATOP.
Cuctema  CBSI3aHHBIX K-4
7 TectupoBanue ANEKTPUUCCKHUX
WIKrika4.1
BHUOPATOPOB.
JluneliHple  aHTEHHBIE
pEeLIeTKH. K-4
8 CobecemoBanue Mpy 3alUTe OTYECTA Hamnpagienusie
o . NKrka4.1
CBOMCTBa  JIMHEWHBIX
AQHTCHHBIX PELICTOK.
Bo30yxieHHbIC [1K-4
9 TectupoBanue YA
MMOBEPXHOCTH. MK k4.1
[1K-4
10 CobecenoBanue mpy 3alUTe OTYETA PynopHbie aHTCHHBI.
MK k4.1
AHTEHHBI  Pa3IMYHOTO K-4
11 TectupoBaHue Ha3HAuCHHs. AHTEHHBI VJIK
KBY u CBUY. ka1
AHTEHHBI  PA3JIMYHOTO [IK-4
12 CobecenoBanne mpu 3alIUTe OTYETA Ha3HAYCHHUS. AHTEHHBI VIJIK
OBY n YBUY. T
AHTEHHBI  Pa3JIHMYHOTO K-4
13 TectupoBanue Ha3HA4YCHUs. AHTCHHBI VJIK
HY, CY u BU. TIka.1
[1K-4
14 TectupoBanne Bce paznensr
WK rika4.1
[1K-4
15 [ToaroroBka K 3K3aMeHy Bce paznensr
WK ika4.1
JIeMOHCTPAllMOHHBIH  BAPpHAHT TecTa AJdd  MNPOBEPKH  C(POPMHPOBAHHOCTH

komnerenuuu ITK-4

1. 3apanue c enMHUYHBIM BbIOOpOM. BriOepuTe 01MH MpaBUIIbHBIN OTBET.

CnupanbHasi aHTeHHA MPEACTABIISIET Pa3HOBUIHOCTD:
A) aHTeHHBI OeryIeil BOJIHBL;

b) HuzkonpodunpHOi aHTEHHBI;
B) noronepuoanueckoil aHTEHHBI;

I') anepTypHoii aHTeHHBI4




3aaHue ¢ MHOKECTBEHHBIM BBIOOpOM. BriOeprTe HECKOIBKO MPAaBMIIbHBIX OTBETOB.

Kak n3BecTHO cBOicTBa (ha3MpPOBAaHHBIX PEIIECTOK OMPEACISIOTCS OTHOIIeHUueM d/A.
VBenuueHne JaHHOTO OTHOIIEHHS d/A BemeT K

A) yBeIMYEHHUIO YHcIa OOKOBBIX JICTIECTKOB;

b) k ymeHbIIeHHIO Ynciia OOKOBBIX JIETIECTKOB,;

B) K yBenmMueHHIO MIMPUHBI TUArpaMMbl HAIPaBJICHHOCTH;

I') K cy’KeHHUIO IUPUHBI JUarpaMMbl HallPaBJICHHOCTH;

3amaHue ¢ eMIUHIUYHBIM BRIOOPOM. BrIOepuTE O/IMH MPaBUIIBHBINA OTBET.

[Ipn kakux ycnoBusx (capure ¢a3) JMHEHHAs aHTCHHAs peleTka padoTaeT B
pEXHUME OCEBOTO M3ITyueHUs?

A) ipu ciure a3 AY =k - d,;

B) npu cundaznom Bo3OyxaeHun Beex anemeHToB Ay = 0;

B) npu casure a3, ynosiersopstomiem ycnosuto 0 < Ay < k - d;

3aaHue ¢ eIMHUYHBIM BIOOpOM. BriOeprTe 0/1MH paBUIIbHBIA OTBET.

KHA D(0) B mnpousBoabHOM HampasieHuu 0 omnpenensercs uepes KHJI B
HaNpaBJICHUU MaKCUMaJIbHOIO U3iIydeHus: Do 1 3HaueHne HOPMUPOBAHHON XapaKTEPUCTUKH
HAIpPaBJICHHOCTH B 3TOM Harnpasienuu F(0) 3aBucumoctsbio:

A)D(8) = F(6) - Dy;

B) D(6) = F(6)* - Do;

B) D(0) = F(6) - D,

) D(6) = F(6) - Dg*;

3amanue ¢ eIMHUYHBIM BRIOOpOM. BBIOEpHTE OIMH IPaBUIIBHBIA OTBET.

YpoBeHb OOKOBOI0 U3JIy4e€HUs] B HOPMUPOBAHHON XapaKTePUCTUKE HAIIPABICHHOCTU
10 HaINpsKEHHOCTH 1oJist paBeH -40 1b, 4To cOOTBETCTBYET:

A) 1,0 B/m;

b) 0,1 B/m;

B) 0,01 B/m;

I') 1,2 B/m;

3aaHue ¢ eTMHUYHBIM BIOOpOM. BriGeprTe 0/IMH MpaBUIIbHBIA OTBET.

B uem npuHuuMnuanbHas pa3HULA MEXKIY MEPBUYHBIM M BTOPUYHBIM JIMHEHHBIM
CUMMETPHUYHBIM 3JIEKTPUUYECKUM BUOPATOPOM B CUCTEME JIBYX CBSA3aHHBIX BUOPATOPOB?

A) mepBUYHBIM H3TydaTenab paboTaeT B peXUME JTUPEKTOpPa, BTOPUUYHBIA B PEKUME
peduiexropa;

b) BTOpHuHBI H3NydaTenb CBS3aH ¢ MUTaromeM (uaepoM, MEPBUYHBIN HE CBSI3aH C
NUTAMUM puaepom;

B) nepBuuHbBIN H3My4yaTens cBsi3aH ¢ MUTaromeM (uaepoM, BTOPUYHBIA HE CBSA3aH C
MUTAIUM puaepom;

I') BTopuuHBIi H3Ty4yaTrens paboTaeT B peKUME TUPEKTOpa, NEPBUYHBIN B pEeKUME
peduexropa;

3a/iaHue ¢ eTMHUYHBIM BIOOpOM. BriGeprTe 0/TMH MpaBUIIBLHBIA OTBET.

B d¢uaepe, uaeasbHO COTJIacOBAaHHOM C TeEpealomield aHTEHHOW, 3HauYeHUe
Kod(dunmenTa Geryuieil BOJIHbI paBHO:

A) 1,05

b) 0;

B) —oo;



8.

10.

11.

12.

I 1,5

3amanue ¢ eIMHUYHBIM BRIOOpPOM. BBIOepHTe 01MH TPaBUIIBLHBIA OTBET.

B mone wu3iydeHus IWHEHHOTO CHUMMETPUYHOTO JJCKTPHUECKOTO BHOpaTropa B
cBOOOHOM MPOCTPAHCTBE HAIPSHKEHHOCTH AJIEKTPUUECKOIO MOJISl B AalIbHEH 30HE C POCTOM
pacCTOsAHUA T

1
A) yObIBaeT Kak -
b) ne usmensercs;

1
B) yOniBaeT kak et

1
I') yObIBaeT kak =

3amaHue ¢ OTKPBITHIM OTBETOM. BBeuTe OTBET.

B cucreme cBsi3u, UCTIONIB3YIONIEH SISl IEpeIadn PaIUOBOJIHBI C ITTUHON BOJTHBI A=7
CM, MPUMEHSETCS] aHTEHHA C FEOMETPHUYECKOH IUIOIMIAapI0 M3NydaeMoi moBepxHoctu 490
cm?. KodduumenT ucrmonb3oBaHusS W3dydaromied mosepxHoctH k=0,8. Omnpenenuts
KO3 (ULIMEHT HAIMpaBICHHOTO JEHCTBUS (OTBET BHECTHM B b, C TOYHOCTBIO O OJHOTO

3HAaKa M0CJIe 3asToN)

3asiaHue ¢ OTKPBITBIM OTBETOM. BBenure oTBer

Ha pucynke npencraBieHa auarpamMma HalpaBiI€HHOCTH PYHNOpPHOM aHTEHHBI B
JIeKapTOBOIl cHCTeMEe KOOpAMHAT C Jiorapu(MUYecKUM MaciuTtaboM IO OCH OpJuHAaT.
Heo6xonumo omnpeienuTh MIMPUHY AXarpaMMbl HalPaBJaeHHOCTH 20 s (OTBET 3anUChIBaiiTe
B Ipajlycax, OKpyIJIeHHE IIPOU3BOAUTH 110 MpaBUJIaM MAaTEMaTUKH, BHOCUTh TOJIBKO IIETYIO
4acTh)

o Ims*’ 115*\
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3ajiaHue ¢ OTKPBITHIM OTBETOM. BBenuTe oTBET

KH/I[ snemMeHTapHOro 3J€KTpUUYECKOro U3Iy4yaTelsisl B HAIpPaBICHUH MaKCUMAaJIbHOTO
W3JIy4YCHUHU PaBEH .... OTBET BBECTH B BHJIE COOTBETCTBYIOIIETO YHCIA, C OJHUM 3HAKOM
1ocJie 3ansiTou, Hanpumep, 3,5

3al[aHI/IC C OTKPBITBIM OTBCTOM. Beeaute otBeT

Jlana nuHelHasi aHTEHHAas pelIeTKa, COCTOSAIIAsl U3 IByX JIEMEHTOB: MIEPBUYHOTO U
BTOpHYHOro. [loaHOE peakTUBHOE CONPOTHUBICHUE BTOPUYHOIO M3JIydaTelass HMEET
UHIYKTHBHBIA XapakTep. B 3TOM cilyyae BTOpPMYHBIM H3iIydareiab padOTaeT B PEXKHUME
(oTBET BBEAUTE B UMEHUTEIHLHOM TACHKE)



HepequL TEOPETHYECCKUX BOIIPOCOB K IK3aMEHY

1. OcHOBHBIE JIEKTpUYECKHE TapaMeTpsl auTeHH. [loHsTHEe nanpHel 1 ONMKHEN 30HbI.

2. OcHOBHbIE JIEKTPUYECKHE MTapaMeTpbl aHTeHH. PexxuM npremMa BOJIH.

3. DneMeHTapHbIe U3Ty4YaTeNd. DJIEMEHTApHbIN AEKTPUUECKUIN U3I1ydaTeb.

4, DJIeMEHTapHbIE U3JIy4YaTeau. DJIeMEHTAPHbIN IIEIEBON U3JTy4YaTelb.

S. DneMeHTapHbIE U3ITydaTeld. DJIeMEeHTapHas 3JIEKTPUUECcKas paMKa.

6. DneMeHTapHbIe U3TydyaTesd. DJIeMEeHTapHbIA yU4acTOK (POHTA BOJIHBIL.

7. CuMMeTpHUHBINA 3JeKTpUUecKuii BuOpatop. OOIIMe MOHATHA, paclpeneeHue ToKa
Ha BuOpartope. Pacnipenenenue 3apsaa Ha Bubpartope.

8. HampaBiieHHble ~ CBOWCTBA  CHMMETPUYHOTO  JJIEKTPUYECKOTO  BHOpaTopa.
AMIUIUTYHAs TuarpaMMa HarnpaBjIeHHOCTH.

9. ConporuBnenue  u3nydeHus.  BxogHoe — compotuBienue.  KoapduuueHt
HaIMpPaBJIEHHOTO JICHCTBUSI.

10.  CormacoBaHue aHTEHHO-(HUACPHBIX YCTPOHCTB. PeXXKUMBI B BOTHOBOJHOM TPAKTE.

11.  Cucrema ABYX CBsI3aHHBIX BHOpaTOopoB. HampaBieHHbIe CBOMCTBA CUCTEMBI U3 IBYX
CBSI3aHHBIX BHOPATOPOB.

12. Pacuer Toka B maccuBHBIX BHOparopax. KoadduiueHT HampaBieHHOTO JEHCTBUSI.
JleiicTBytomas JyiMHa CUCTEMBI BUOPATOPOB.

13. JlunHeiHble 3NeKTpUUEcKre BUOpaTOphl BOJIM3U OTpakarolleil moBepXHocTH. MeTos
3epKajJbHBIX OTpakeHui. HecuMMeTpuuHBIi 3a3eMIIEHHBII BUOpaATOp.

14. JluHeiiHble aHTEHHbIE pelIeTKH. PeXuM HOpMalbHOTO U3My4YeHHs. Pexum

HAKJIOHHOTO H3iydeHusi. Pexum oceBoro mimydeHus. KoaduuueHT HanmpaBIeHHOTO IEHCTBUS
JIMHEUHBIX DKBUJUCTAHTHBIX PEILETOK.

15. OO6mue cBeeHust 00 aHTEHHAaX Oeryiied BOJHBI. AHTCHHBI «BOJTHOBON KaHAIDy IS
nuanasona YKB.

16. O6mme cBeaeHuss 00 aHTeHHax Oerymield BoOJHBL. CHUpanbHBIE AHTEHHBI IS
nuanasona YKB.

17.  Tluranue  BuOpaTOpHBIX  aHTeHH. KOHCTPYKIMM  BHUOPATOPHBIX  AHTEHH.
(CornacoBanue, CUMMETpHUPOBaHUE)

18. Konnuueapusie anteHHsl (MeTpoBslid, JlenumerpoBeiii auana3oH). OCHOBBI.

[Mpuniunel mocTpoerusi. KoapUIMEeHT HAmpaBIeHHOTO JEHCTBHS JIMHEHHBIX SKBHIUCTAHTHBIX
PEIIEeTOK.

19.  Jloromepuoauuyeckue aHTEHHBI.

20.  Mznyuaromrue (BO30Y>XKICHHBIE TOBEPXHOCTH).

21.  PymnopHble aHTEHHBI.

22.  AHTeHHBI pa3NMYHBIX auana3oHoB: anteHHs! KBY u CBY.
23. AHTEHHBI pa3INyYHbIX Auana3oHoB: anTeHHsl OBY n YBUY.

24. AHTEHHBI pa3nuyHbIX Auana3oHoB: AHreHHsl HY, CY, BY.
IlepeyeHb TUNOBBIX MPOCTHIX MPAKTHYECKHUX 32IaHUI K IK3aMEHY

1. Paccunrath BOJIHOBOE CONMPOTHBIEHHE U KOA(DOULMEHT 3aTyXaHHUs CHMMETPUYHOM
JIBYXIIPOBOJHOM BO3AYIIHOW JMHMH, paboratomel Ha yactote F=100 MI'u. duamerp aunun d=3
MM, paccTosiHue Mexay HuMu D=200 mm.

2. ConpoTHBIEHHE H3IIy4YE€HHs IPOBOJOYHOM mnepenaromeld aHTeHHbl RBx=10 Ow,
conpotuBieHne nmoteps B anteHHe Rn=5 Owm. Onpenenurs KH/[ u KY aHTeHHbI B HanpaBieHUu
makcumymMma JIH, ecnu spdextrBHas qmHa aHTeHHbI [3¢= 3M, a [uinHa BOIHBI 12 M.

3. DOneMeHTapHbIA 3nekTpuueckuid BuOpartop amuHoi 0,02 M Ha yacrore 300 Ml
BO30YXKJIaeTcs TOKOM, aMIUTUTyAa, Kortoporo paBHa | A. OnpeaenuTb MOLIHOCTh H3IYYECHHUS
BHOpaTopa.



4, MouHoCTh, OTIaBaeMasi MPUEMHON aHTEHHOM B HECOIIACOBAaHHYIO Harpy3ky P =
IMBT. AKTHBHas 4acTh BXOAHOIO colipotuBieHust anTeHHbl RBx=300 OM, a Bo30yx1aemasi B Hell
OJIC paBna 400 MB. Onpenenuts kK03 PUIIMEHT COTIaCOBaHKS aHTEHHBI ¢ Harpy3kou. [lorepsmu
npeHnedpeyb

5. Onpenenutb 3PGEKTHBHYIO IIOMAb CUMMETPUYHOTO MPUEMHOTO BHOpaTopa 0e3
noreps, aauHA KoToporo 0,75A. CpaBHUTH 3Ty miomanb ¢ 3Q(HEKTHBHONW TUIOMIAILI0 MPUEMHOM
AQHTEHHBI, IJTHHHA KOTOpOoit 0,5A.

6. Ornpenenutb BXOAHOE COMNPOTUBIICHWE BEPTUKAIBHOMW 3a3€MJICHHOM aHTEHHBI,
HMMEIOIEeH BBICOTY, PaBHYIO MTOJIOBUHE JUTMHBI BOJIHBL. BostHOBOE conpotuBieHrne anteHHbI 400 OM.
7. AHTeHHa, cocrosimas W3 JIBYX AaKTUBHBIX I[IOJIYBOJIHOBBIX  BHUOpPATOpPOB,

pacrnosoxkeHHbIX Ha pacctosHuu d=0,8A apyr or apyra, Bo30yXkaaercs TakK, 4TO OTHOLICHHE
aMIUTUTYA TOKOB B BHOparopax m=0,5, a casur ¢a3z AD=n. Onpenenautb CONMPOTUBICHUE
n3ydeHus: 1 MakcuMalibHbIi KH/I aHTeHHBI.

8. OmnpenenuTs CONMPOTHBICHUE W3IYYCHHS JHMHEHHON skBumuctantHou (d=0,4))
pereTky, cocrosiueil u3 N=3 cuH(pa3HbIX 10JyBOJIHOBBIX BUOPATOPOB.
9. AHTEHHa BOJIHOBOM KaHaJ HMMEET YeThIpe AMPEKTOpa M paboTaeT Ha YacToTe

F=75MI'1i. O6mast nnvHa anteHHbl L=2M. PaccuMtarh M MOCTPOUTH B MOJIAPHBIX KOOpIMHATAX
HopMupoBaHHbIe amruTyaHble JIH B mmockoctsx E u H.

10.  Ouenuts KO03G(UUIMEHT HAMPABICHHOIO JEHCTBUS pPYHNOPHOM aHTEHHBI MPHU
3aJlaHHBIX pa3Mepax pyropa.
11. [Jlana nwuHeliHas aHTEHHas pelIeTKa, COCTOAlAs U3 TPeX IMOJIYBOJIHOBBIX

CUMMETPUYHBIX JJIEKTPHYECKUX BUOpaTopoB, mar pemetku d = A/3. Omnpenenuts yclaoBus
OCEBOI'0 PeKMMa pabOThI /1JIsl JAHHON aHTEHHOM PEIIEeTKHU.

12.  Jana nuHeWHas aHTEHHas pELIETKa, COCTOAMIAas W3 TPEeX MOJIYBOJIHOBBIX
CUMMETPUYHBIX JJIEKTPHYECKUX BUOpaTopoB, mar pemietku d = A/4. Omnpenenuts ycIoBUA
HAKJIOHHOTO peXuMa paboTsl (f = 5°) 1yis JaHHON AaHTEHHOH PElIeTKH.

PaspaboTunkm:

2

SgttreesT noueHt kadenpsl POuP® Illycros H.IL.

[Iporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO u yuutsiBaer
pexomenpanuu [1IOOII no Hampasnenuto u npodmto noarotrosku 10.03.01 Mupopmanuonnas
0e30macHOCTh

[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl paquoGU3UKH U PAIHOIICKTPOHUKH
«24y» despas 2025 r. mporokos Ne 8

N.0O. 3aB. xadpeapoit Konecnux C.H.

Hacmosuwas npoepamma, He modxxcem Ovimb 6ocnpouzeedeHa HU 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuleHus Kagpheopvl-paspabomuuxa npocpammol.
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