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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 wHOpMAUMH» [pEAHA3HAUYCHA  JUIS
obecrieyeHns Kypca «AHTEHHO-(DUICPHBIX YCTPOMCTBa», M3y4aeMOro CTYJCHTAMH B TEUCHHE
IIECTOTO CEeMEeCTpa.

OcHOBHast Yenb Kypca — HAYYUTh CTYIEHTOB OCYIIECTBISTH IPaBHIBHBIA BBIOOD
aHTEHHO-(DUIEPHBIX CHUCTEM NP PELICHUH MPAKTUYECKUX 3a/1a4; CIOCOOCTBOBATh Pa3BUTHIO MX
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 BOJH aHTEHHO-(HUIEPHBIMHA CUCTEMaMH;

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 paguoBoIH

. PannoTexHuyeckue 1enu U CUrHajbl

[Tepeuens mocneAyOMUX YYEOHBIX IUCHUIUIMH, JUIS KOTOPBIX HEOOXOJHMMBI 3HAHUS,
YMEHHS U HaBBIKU, OpPMUPYEMBIEC TaHHON yUeOHON AUCIUILITMHOM:
Teopus uapOpMaIIH
[{udpoBblie cucTeMsbl epeaayu HHPOpMaIIN
ITpousBoacTBeHHAs MpakTUKa. TeXHOIOrnyeckas mpakThuKa
[ToaroToBka K MpoIEaype 3allWTHl U 3alldTa BBIMYCKHON KBaTU(UKAITMOHHON

paboThI



I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JTUCHUIIJINHBI

[Iporiecc OCBOEHHMS NUCIMIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIICTCHIUH B

COOTBETCTBUU €
Nudopmannonnas 06e30macHOCTbD.

dI'OC BO wu OIl BO mno mwnanpasiennto mnoaroroBku 10.03.01

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUSsI M0 JUCHHUILJINHE, 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 HaCTPOUKH u
PEryJIUPOBKU aHTEHHO-(PHUAESPHBIX
YCTPOICTB, a TAK)KE UBMEPEHUS UX
XapaKTEPUCTHK.




IV. COOEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHHUILIMHBI COCTABJIsAET 4 3a4eTHBIX eAuHNIbI, 144 yaca, B ToM uncie 0,47 3a4eTHBIX eIUHNIL, 17 4acoB HA IK3aMeH
W3 Hux 0 gacoB — mpakTU4eckas MoAroToBka; dopmMa NpoMe:KyTOUYHOM aTTeCTAIUN: JK3aMEeH
4.1. Conep:kaHue TMCHHUIIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM, ¢ YKa3aHHeM BH/I0B 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 | 6,05 0 4 0,05 9 Tecrnposanue
pacueTa aHTeHH. AHTEHHA B CBOOOIHOM MTPOCTPAHCTRBE.
2 |OcHOBHBIE IEKTPUUYECKHE NOHATHSI AaHTCHH. 6| 61 0 2 0,1 4 TectupoBanue
3 [[TapameTpnl MPHUEMHBIX aHTCHH. 6 | 41 0 2 0,1 2 TectupoBanue
4 |DneMeHTapHbIe U3JIyYaTeIH. 6| 41 0 2 0,1 2 TectupoBanue
CornacoBanue B aHTeHHO-()UAEPHOM TpakTe. BonHbl B huaepHbIx [TucbMeHHBIN TeKyIuit
5 uacprom Tp $uacpteix| 6 | 1005 0 2 214 0,05 2 i
JIMHUSIX. KOHTpoJib. 3amura JIP.
. . ITuceme i Te i
6 |CuMMeTpUYHBIH NIeKTpUYECKHid BUOPATOP. 6 | 20,1 0 4 4/8 0,1 4 VCHMCHHPIH TCKYIUIH
KOHTpOJIb. 3amuTa JIP.
7 |Cucrtema CBsI3aHHBIX 2JIEKTPHUUYECKUX BUOPATOPOB. 6| 41 0 2 0,1 2 TectupoBanue
JIunelinple aHTeHHBIE pelleTkd. HanpaBieHHbIE — CBOWCTBa [IncbMeHHBIN TEKYIIUI
8 . P P 6181 | O 4 416 0,1 4 .
JMHEHHBIX aHTCHHBIX PEIIETOK. KOHTpOJIb. 3amura JIP.
9 (Bo30ysk/IcHHBIC TOBEPXHOCTH. 6 | 405 0 2 0,05 2 TectupoBanue
[Tuceme I TE 3
10 |PynopHbIie aHTEHHBI. 6 | 16,1 0 2 2/8 0,1 4 MCHMCHHBIH TCKYIIHH
KOHTpoJIb. 3ammTa JIP.
11 |AnTenns! pazmuyHoro HazHadeHus. AnTeHHsl KBY u CBY. 6 | 4,05 0 2 0,05 2 TectupoBanue
[IncbMeHHBIN TEKYIIUI
12 |AHTenHsbI paznuuHoro HazHadeHust. AnTeHHsl OBY 1 YBY. 6 | 16,05 0 2 4/6 0,05 4 Y
KOHTpoJIb. 3anuTa JIP.
13 |AnTennsl paznuuHoro HazHaueHus. AureHasl HY, CY u BY. 6 | 4,05 0 2 0,05 2 TectupoBanue




4.2. IlnaH BHeayAUTOPHOH cAaMOCTOATEIbHO PadoThl 00y4YAIOIIUXCS MO JUCIUIIIINHE

CamocrosiTenbHas paboTa 00yJaronuxcst V4eOHo-
METOIHYECKOe
Cemectp Ha3Banue pa3znena, TeMbl Bun camocrositenbHoi Cpoku Tpyroel - Gpenounoe CPENCTBO obecneueHune
MKOCTb o
pa6OTLI BBITIOJIHEHUS (aac.) CaMOCTOSTEIbHOU
] paboThl
OcHoBHbIe nOHATHA. OlpeneIcHre aHTEHH. PaG 6
T 4YeOHUKOM
6  |OcHOBHBIC IPUHIIUIIBI pacyeTa aHTCHH. AHTECHHA ab0Ta € yHCOHHIKOM, 1-2 nenens 2 TectupoBanue
B CBOOOIHOM IPOCTPAHCTBE. CHpaBOYHON
uTepaTypoi
6  |OcHOBHBIE DJIEKTPUYECKUE TIOHITHS AaHTECHH. JTHTCPATYpOH, 3-4 Hepnens 4 TectupoBanue
MIEPBOMCTOYHHUKAMHU,
6 |[lapaMeTpbl IPHEMHBIX AHTCHH. S Henenst 2 TectupoBanue
KOHCIIEKTOM.
6 |DnemeHTapHBIC H3ITyYaTeIIH. 6 Henens 2 TectupoBanue
6 |CormacoBaHue B aHTCHHO-(PHIEPHOM TPAKTE. [MucbMeHHBIN TeKymuit
bunep p Pabora ¢ yueOHUKOM, 7 "Henens 2 yi
BoJiHbI B DUIEpHBIX JIMHUSX. N KoHTpoJib. 3amura JIP.
CIIPaBOYHOU » =
6 . N o [MucbMeHHBIN TeKyImui
CuMMeTpHYHBIN 3JIEKTPUUECKUI BUOpATOD. JIUTEpaTypoH, 8-9 nenens 4
KOHTpouib. 3amuTa JIP.
MEPBOUCTOUYHHUKAMHU,
6 |Cucrema CBSI3aHHBIX dJIEKTPHYECKUX
KOHCIIEKTOM. 10 Henens 2 TectupoBanue
BUOPATOPOB.
" KomnerorepHoe = =
6  |[JIuneiiHble aHTeHHBIE penieTku. HampaBieHHbIe [MucbMeHHBIN TeKyImui
o o MOJICTTUPOBAHUE AHTCHH. 11 nenens 4
CBOWCTBA JJMHEHHBIX aHTCHHBIX PEIIETOK. KOHTpOJIb. 3amura JIP.
6  |Bo30yxeHHbBIC TOBEPXHOCTH. 12 Henens 2 TectupoBanue
6 [TrChMEHHBIN TEKYIIUi
PynopHbie aHTEHHBI. 13 nenens 4
Pab6ota ¢ yueOHUKOM, KOHTpOJb. 3amuTa JIP.
6  |AHTEHHBI pa3JIMYHOrO Ha3HAYCHUS. AHTECHHbI CIIPaBOYHOU
. 14 nenens 2 TectupoBanue
KBY u CBY. JIATEPATYpOil,
6 AHTEHHBI Pa3JINYHOIO Ha3HAYECHUS. AHTEHHBI IIEPBOUCTOYHUKAMUY, IInceMeHHBIN TEKYITUI
15 Henensa 4
OBY u YBY. KOHCIIEKTOM. KoHTpoJib. 3amura JIP.
6 |AHTCHHBI pa3IMYHOTO Ha3HAYCHHS. AHTCHHBI 16 Henens 5 TeCTHPOBAMIE
HY, CY u BY. 1l p
O01umii 00beM CAMOCTOATEILHON Pad0ThI N0 TMCHUILIHHE (YaC) 36




=

4.3. ConepxxaHue y4eOHOIro MaTepHuaJia

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 HazHaueHus. Aarennsl HU, CU n BY.

OCHOBHBIE JIEKTPUYECKHE TTOHSATUS AHTEHH.
[TapameTpsl IPUEMHBIX aHTECHH.
DJIeMEHTapHbIE U3JTyYaTelu.
CornacoBaHue B aHTEHHO-(UAEPHOM TpakTe. BonHbI B pUIEPHBIX TUHUSIX.
CHUMMETPHUYHBIN JIEKTPUUECKHI BUOPATOP.
Cucrema CBSI3aHHBIX JIEKTPUUECKUX 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
pa3aena NPAKTHYECKUX U W3 Hux
n/H Bcero cpeacTBa KOMIIeTEeHIIUH
H TeMbl J1a00paTOPHBIX wacop | MPAKTHUECKAs
padoTt MO/Ir0TOBKA
1 2 3 4 5 6 7
I131 3nakomMcTBO ¢
IIpOrpamMmoit
MMANA GAL.
CornacoBanue .
IIPOCTOMN AHTEHHBI TuchmenHbIi
p TEKYIIHN I1IK-4
1 5 (KOMIIBIOTEpHOE 6
KOHTPOJIb. WKnka.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
KOHTPOJIb. WKnka.1
JIP2  Hccnenosanue
3amwmra JIP.
XapaKTEPUCTHUK
HaIpaBJICHHOCTH
CUMMETPUIHBIX
ANEKTPUUYECKUX
BUOPaTOpPOB
[133  UccnenoBanue [TucbMeHHBI K-4
3 8 JUHEWHBIX aHTeHHbIX | 10 TEKYyIIUI VK
TK4.1
pEIIETOK KOHTPOJb.




(KOMIIBIOTEPHOE 3amura JIP.
MOJICIIUPOBAHUE)

JIP3  HccnenoBanue
XapaKTePUCTHK
HANPaBIEHHOCTH U
JMara30HHbIX

CBOWCTB
TEJIEBU3UOHHBIX
AHTCHH
JEIUIMETPOBOTO
JIara3oHay.

[134 Pewienue 3anau [TuceMeHnHbIit

JIP4  Hccnenosanue TeKYIINI [1K-4
10

XapaAKTEPUCTUK KOHTPOJIb. NKrik4.1

PYHIOPHBIX aHTEHH 3amura JIP.

135 HccaenoBanue
AHTEHH THIIA
BOJIHOBOH KaHal
(KOMIIbIOTEPHOE
MOJICJIUPOBAHUE)

5 12 JIP5  Uccnenosanme | 10
XapPaKTEPUCTHK
HATPaBICHHOCTH
(da3zupoBaHHOU
JTUHEHKU CIHPATbHBIX
obOnyuaTenei

IIncpMeHHBIN
TEKYIIHN [1K-4

KOHTPOJIb. WKnka.1

Sarmra JIP

4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMBbIX HA CAMOCTOSITEIbHOE H3YYCHHE CTYACHTAMHU B
paMkax camoctosaTeabHoil padoTsl (CPC)

Ne dopmupyemasi
Tema 3amanue pMupy NAK
n/n KOMIIeTeHIIU S
1 2 3 4 5
OcHOBHBIE MOHATHS. | QCMBICICHHE
Onpenenenue aHTEHH. | MaTepuaa
1 OcCHOBHBIE TIPUHIUIIBEI pacyeTa | JeKIHA. T11IK-4 N Krka.1
aHTeHH. AHTeHHa B cBOOOAHOM | [ToATOTOBKA K
MPOCTPAHCTBE. I131.
OCHOBHBIE anexkTpuueckue | Iloaroroska K
2 p A I1K-4 N Krk4.1
TTOHATHS AHTEHH. BBINIOJIHEHHIO
3 | Hapamerpsl npuemHsIx anteHs. | JIP1. I1K-4 N AK k4.1
4 | DaeMeHTapHbIC H3ITyYaTesIn. I1K-4 N1 Knka.1
OcwMmbICiIeHHE
Martepuasa
CornacoBanue B aHTEHHO- N
JICKIIHH.

5 | dugeprom Tpakre. BosHbl B I1K-4 N IKrmk4.1

ITonroroBka k
(bunepHBIX JINHUSIX. A
I131. IToaroroBka

K 3amure JIP1.

OcMEIciIeHNE
Marepuana
CUMMETPUYHBIN JIEKTPUUECKUHN JIEKIIUI.
6 P ™ [1K-4 WK nka4.1
BHOpATOD. [ToaroroBka k

[132. [TonroroBka
K 3amute JIP2.




Cucrema CBSI3aHHBIX OcMBICiIEHHE
7 T1K-4 WJIKka4.1
AJIEKTPUIECKUX BUOPATOPOB. Marepuaja
. JIEKLIUH.
JluHeliHbIC aHTCHHBIC PEUICTKH. ToaroTosKa K
8 Harmpasnennsie CBOMCTBA I1K-4 UK
P o I133. ITonroroBka ARk
JIMHCHHBIX aHTCHHBIX PEIIETOK.
K 3amuTte 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 caMOCTOSTENLHOW PAabOTHI SBISETCS OBIAJACHUE (PYHAAMEHTAIBHBIMU 3HAHUSIMH,
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 OMONMMOTEUHBIN an(aBUTHBIA M CHCTEMAaTUYECKHM KaTaJloTH, a TaK e Pecypchl
cetu UnTepHer. M3yuas martepuan mo y4eOHUKY, CIEAyeT MEPEXOAUTH K CIEIYIOIIEMY BOIPOCY
TOJIBKO TIOCJIE MOJIHOTO YSICHeHHUs npeplayiiero. Eciu B nmpouecce caMocTosTenbHON pabOThI Hall
M3y4eHHeM Y4eOHOro MaTepuaja BOZHUKAIOT BOMPOCHI HEOOX0MMO OOpaTUThCA K MPENoAaBaTesio
JUIS TIOJIyYEHHUS Pa3bsICHEHUM.

4.5. I[IpuMepHasi TeMaTHKA KypCOBbIX padoT
Brinonnenne KypcoBbIX paboT HE MPEeTyCMOTPEHO YUEOHBIM TIIAHOM

V. YYEBHO-METOANYECKOE U TH®OOPMALIMOHHOE OBECIIEYHEHUE

JUCHUIJINHBI
a) OCHOBHAasI TUTEepaTypa

1. AnTennsl u yctpoiictBa (CBY): pacuer u u3MepeHHE XapaKTEPUCTHK : ydeOHOe
nocobue st By3oB / FO. E. Mutensman, P. P. A6nynnun, C. I'. Ceruyros, C. H. [llaGynus ; mon
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 / U. 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. KomnploTepHOe MOJETMPOBAHME HANpPaBICHHBIX 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, UHGOPMALMOHHO-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. DnexTponHas 6ubnuoreuHas cucrema «M3mgarensctBo «Jlanws» http://e.lanbook.com

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
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 Jlunensus 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 ydyeOGHOro mporiecca MCIOJIb3YIOTCSI TEXHMUYECKHE CpeJICTBA OOy4YEeHUs U KOHTPOJIA
3HAHUU CTYAEHTOB (MPE3EHTAIMH, KOHTPOJIUPYIOIIUX IPOrpaMM, IEMOHCTPAIL[MOHHBIX YCTaHOBOK),
HCIIOJIb30BaHUE KOTOPBIX MPELYCMOTPEHO METOAUYECKON KOHLIETIUEH pernogaBaHus

VIil. OBPA30OBATEJIBHBIE TEXHOJIOTI'MHU

Ha nexnusix MCHONB3YIOTCS aKTHBHbIE METOJbl OOy4YeHMs (KOMIIBIOTEPHBIX CHMYJISALUI,
pa3bop KOHKpeTHBIX cuTyauuit). IlpakThueckue 3aHATHS NPOBOASTCS B MHTEPAKTUBHOU (opMme.
JIaGopatopHbie paboThI MPOBOJATCS ¢ Ucnonb3oBaHueM [I9BM ¢ nocneayrormieit 3ammTo.

Vill. OHEHOYHBIE MATEPHUAJIBI JJISI TEKYIIEI'O KOHTPOJIS 1
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 BBIABICHHE CPOPMHUPOBAHHOCTU KoMrieTeHuuu [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/

=

RBooo~NoOkwh

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

0.
1.
12.

IIpumepHBbIe BONPOCHI 1Sl TEKYLIEr0 KOHTPOJIS:

OcHoBuble nouaTus. Onpezenenue aHTeHHbl. OCHOBHBIC TPUHIIUIIBI pacyeTa aHTeHH.
AHTEHHa B CBOOOTHOM MPOCTPAHCTBE.

OcHOBHbBIE JIEKTPUYECKHE MTapaMeTpbl aHTEHH (IIepelalolIuil PeKUM).

[TapameTpsl MPUEMHBIX aHTEHH.

brvoxHss ¥ 1anbHsS 30Ha U3TyYEHUs] aHTCHHBI.

OnemeHTapHble uznyuyarenu DOU.

DnemeHTapHble unyyarenu DIU.

OnemeHTapHble uznyuyarenu DOU.

DyieMeHTapHble u3iyyarenu DOP.

DneMeHTapHbIC U3TydaTeNn (3IEMEHTAPHBIN y4acTOK ()pOHTA BOJIHEI, AJIEMEHT | IoiTeHca).
CUMMETpUYHBIN JIEKTPUYECKUN U3TydaTenb. Pacnpenenenre TOKOB.
CHUMMETPUYHBIN 3JIEKTPUUYECKUIN U3TydyaTellb. XapaKTepUCTHKA HAPaBJIECHHOCTH.
CHUMMeTpHUHBIH 3JeKTpudecKuil n3nyyarens. ConporuBieHue u3nydeHus. Bxognoe
COIIPOTHUBIICHUE.

Cucrema cBsI3aHHBIX BUOPATOPOB.

AHTeHHbIE pelieTku. HanpaBiieHHbIE CBOMCTBA.

AHTeHHBIE peleTKU. PexXxuMbI paboThI.

Nznyyaromue (Bo30y:K/1I€HHBIE TTOBEPXHOCTH ).

PynopHbie aHTEHHBI.

Antennsl KBY u CBY.

Anrtennsl OBY u YBUY.

Anrennsl HY, CY, BY.

AHTEHHA BOJIHOBOH KaHaJ.

AHTEHHA CrIMpaJIbHASL.

AHTEHHa Joronepuaanieckas.

Komnnueapnast anTeHHa.

HpnMep 3aJaHuH K NMPAKTUYICCKUM 3aHATUAM:

Paccunrats pazmepst COB, paboTaroiero Ha 3a1aHHoi paboueit yactore. BoIOIHUTH
Mo/JIeIMpOBaHue JaHHOH anTeHHbl B MMana-GAL.

BoinonHuTh coryiacoBanue anTeHHbI B mporpaMmMe MMana-GAL, Mmoaens aHTEeHHBI
3ajaercs npenojanareneM. CoriacoBaHue BHIOTHATh H3MEHEHHEM Pa3MepPOB aHTEHHBI —
ONTUMU3ALHEH.

BrImonHuTh cornacoBaHue aHTeHHBI B mporpamme MMana-GAL, MoJiesib aHTEHHBI
3ajaeTcs npenojasareneM. CoriiacoBaHie BBIIOIHATH MOJIKIIOUYEHUEM pPEaKTHBHON
HarpysKH.

Onpenenuts quana3zoH pabo4ux 4acTOT aHTeHHBI. PaboTa BBINONIHSETCS B TPOrpaMMe
MMana-GAL, Mozens aHTeHHbI 3aaeTca npenoaaBaTesem.



MarepuaJjibl

AJsl TpOBedeHHMs] TeKylero M MPOMEKYTOYHOr0 KOHTPOJIA 3HAHMM

CTY/1€HTOB:
Kontposmpyembie
Kountpoanpyemsbie poTipy
Ne Bua kouTpoJs KOMIIeTeHIIuH/
TeMbl (pa3aeJibl)
HHIUKATOPbI
1 2 3 4
OcHOBHBIE MTOHSITHSI.
OmnpezenieHe  aHTEHH.
OCHOBHBIE  TTPUHITHITHI I1K-4
1 TectupoBanue
pacuera AQHTCHH. N/IKrka.1
AHTeHHa B CBOOOJHOM
POCTPAHCTBE.
OcHOBHbIE TIK-4
2 TectupoBanue AIIEKTPUYCCKHE
MK k4.1
TTOHSTHS aHTCHH.
[TapameTpsl MPHEMHBIX I1K-4
3 TectupoBanue p prl TP
AHTCHH. NKnka4.1
DJeMeHTapHbIe I1K-4
4 TectupoBanue
M3JIy4aTelu. MK k4.1
CormnacoBanue B
AQHTEHHO-(UICPHOM [1K-4
5 CobecenoBanue IIpH 3alTUTE OTYETA
TpakKTe. Bounbl B MK k4.1
(bUACpHBIX JIMHUSX.
CHUMMeTpUYHBIN TIK-4
6 CobecenoBanue TIpH 3alTUTE OTYETA ANEKTPUICCKUI
NJIK k4.1
BHOpaTOp.
CucreMa  CBSI3aHHBIX [K-4
7 TectupoBanue MEKTPUICCKUX
MK k4.1
BHOPATOPOB.
JluHeliHbIE  aHTEHHBIC
PCIIETKH. K-4
8 CobecenoBaHue MpH 3alIUTE OTYETA Hanpagsnenubie
o . N Knka.1
CBOHMCTBA  JIMHEHHBIX
AHTCHHBIX PEIIETOK.
Bo30yxieHHbIC [1IK-4
9 TectupoBanue
MMOBEPXHOCTH. MK k4.1
I1K-4
10 CobecenoBaHue MpH 3alTUTE OTYETA PynopHble aHTCHHBI.
MK k4.1
AHTEHHBI  Pa3JIMYHOTO
I1K-4
11 TectupoBanue Ha3HAYCHHS. AHTCHHBI VIJIK
KBY u CBUY. T4 1
AHTEHHBI  Pa3INYHOIO
I1K-4
12 CobecenoBanne TpH 3alIUTe OTYETA Ha3HAYCHHS. AHTCHHBI VJIK
OBY u YBUY. TIKa.1
AHTEHHBI  Pa3JIMYHOTO
I1K-4
13 TectupoBanue Ha3HAYCHHS. AHTCHHBI VK
HY, CY u BU. TIka.1
I1K-4
14 TectupoBanue Bce paznenst
MIKk4.1
I1K-4
15 [ToaroroBka K 7K3aMeHy Bce paznensr

M Knka.1




JeMOHCTpAMOHHBIA  BapHaHT TecTa /Ui  NpPoBepkH  cHOPMHPOBAHHOCTH
kommnerennuu IK-4

1. 3apganue c eqMHUYHBIM BBIOOpOM. BrIiOepuTe 0TMH NpaBUIBLHBINA OTBET.

CnupanbHas aHTEHHA MPEACTABISET PA3HOBUTHOCTD:
A) aHTeHHBbI O€rylIeil BOJIHBI;

b) HuzkonpodrIbHON aHTEHHBI;

B) noronepuoanueckoil aHTEHHBI;

I') anepTypHo#i aHTeHHBI4

2. 3alaHue ¢ MHOXKECTBEHHBIM BBIOOPOM. BbIOepHTE HECKOIBKO TPABUIIBHBIX OTBETOB.
Kak n3BecTHO cBoiicTBa (ha3MpOBaHHBIX PEIIETOK OMpEAEISATCsS OTHOIeHueM d/A.
VYBenuyeHue TaHHOTO OoTHouleHus d/A BeneT K
A) yBeJIMYEHHUIO YHciaa OOKOBBIX JICTIECTKOB;
b) x ymeHblIeHUIO YKciia O0KOBBIX JIETIECTKOB;
B) x yBenMueHHI0 IIMPUHBI 1UarpaMMbl HAalIPaBJICHHOCTH;
') K Cy’)KeHHUIO MIUPHHBI JUArpaMMBbl HAIIPABICHHOCTH;

3. 3amaHue ¢ eIMHUYHBIM BEIOOpOM. BrIOepuTe OMH IPaBUIIBHBIA OTBET.

[lpn xakux ycinoBusx (casure ¢a3) TUHEHHAs aHTEHHas pemeTka padoTaer B
PEKUME OCEBOTO HM3ITy4CHUS?

A) ipu casure ga3z AY = k - d,;

b) npu cundaznom Bo30yxkaeHUU Beex 3aeMeHTOB AY = 0;

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

4. 3ananue ¢ eIMHUYHBIM BbIOOpOM. BeiOepuTe 0MH MpaBUIIbHBIN OTBET.

KH/I D(0) B mnpousBoipHOM HampasieHuu 0 onpenensiercs uepes KHJ[ B
HaIpaBJICHUU MaKCUMAaJIbHOTO U3Iy4eHus: Do ¥ 3HaYeHne HOPMHPOBAHHOW XapaKTEPUCTHUKH
HAIPaBJICHHOCTH B 3TOM HarpasieHuu F(0) 3aBucuMocTbio:

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

B) D(8) = F(6)* - Do;

B) D(0) = F(6) - Dg;

) D(6) = F(8) - Dg*;

5. 3agaHue ¢ eAMHUYHBIM BEIOOpOM. BriOepuTe 0MH NpaBUIIbHBII OTBET.

YpoBeHb OOKOBOTO M3JIYYCHUSI B HOPMUPOBAHHOM XapaKTEPUCTUKE HAIIPABIICHHOCTH
0 HAMPSHKEHHOCTH MoJIst paBeH -40 nb, 4To cOOTBETCTBYET:

A) 1,0 B/wm;

b) 0,1 B/m;

B) 0,01 B/m;

I 1,2 B/m;

6. 3anmanue ¢ eTMHUYHBIM BEIOOpOM. BriOepuTe 01MH MpaBUIIbHBINA OTBET.

B uem npuHnMNUanbHAas pa3HULA MEXKIY NEPBUYHBIM M BTOPUYHBIM JIMHEHHBIM
CUMMETPUYHBIM JIEKTPUUYECKUM BHOPATOPOM B CUCTEME JIBYX CBA3aHHBIX BUOPATOPOB?

A) mepBUYHBIA K3TyyaTedb paboTaeT B peKUME TUPEKTOpa, BTOPUUYHBINA B pexKUMe
pednekropa;

B) BropuuHbIil H3nmyyaTens CBA3aH C MUTAIOLIEM (DUepoM, IEPBUYHBINA HE CBSI3aH C
MUTAIOUIM QHUAEPOM;

B) nepBuuHBIi M3iIydaTens CBA3aH C MUTAOMEM (UAEPOM, BTOPUUHBIN HE CBSI3aH C
MUATAIOIUM PUACPOM;



10.

I') BTOpUYHBII U3Ty4aTesb paboTacT B PeKUME ITUPEKTOPA, EPBUUHBIA B PEKUME
pediexTopa;

3amanue ¢ eMMHUYHBIM BRIOOpOM. BBIOeprTe O1MH IPaBUIIBLHBIA OTBET.

B ¢wunepe, umeasbHO COINIACOBAaHHOM C TIEpEAAONICH aAHTEHHOW, 3HAYCHHE
kod(durmenta 6eryieit BOJHBI paBHO:

A) 1,05

b) 0;

B) —oo;

I 1,5

3amanue ¢ eIMHUYHBIM BRIOOpOM. BBIOeprTe O1MH IPaBUIIBLHBIA OTBET.

B none H3JTy4YCHUSA JIMHEWHOTO CUMMCTPUYHOT'O OJJCKTPHYCCKOI'O BH6paTopa B
CBO6OI[HOM MMPOCTPAHCTBC HANIPAKCHHOCTD 3JICKTPHUYICCKOI'0 IOJIA B JanbHEH 30HE C POoCTOM
PaCCTOAHUSA T

1
A) yObIBaeT Kak ;;
b) He usmensercs;

1
B) yOniBaet kak 5

1
I') yobiBaeT kak =

3asiaHue ¢ OTKPBITHIM OTBETOM. BBenure oTBerT.

B cucteme cBs3M, HCIONB3YIOIIEH Ul ITepejauu PaJuOBOJIHBI C JUTMHOMN BOJIHBI A=7
CM, NPUMEHSETCSI aHTEHHA C F€OMETPUUYECKOM IUIOIIAAbI0 M3iydaeMoi noepxHoctu 490
cv?. KoddduuumeHnt ucmonp3oBaHus uamydamomeii moepxHocTH k=0,8. OnpenenuTs
KO3((ULMEHT HaNpaBIEHHOTO JeHCTBUS (OTBET BHECTU B b, ¢ TOYHOCTBHIO /10 OIHOIO

3HaKa MOCJe 3arsToN)

3anaHue ¢ OTKPBITHIM OTBETOM. BBenuTe oTBET

Ha pucyHke mpexacraBieHa nuarpaMma HalpaBI€HHOCTH PYHNOPHOM aHTEHHBI B
JIEKapTOBOM CHUCTEME KOOpJMHAT C JorapupMUYECKHMM MacIITaboM IO OCH OpJAHHAT.
HeobxoauMo onpenenuTs MUPUHY JUarpaMMBbl HalpaBIeHHOCTH 20 s (OTBET 3alMChIBAliTe
B Ipajycax, OKpyIJICHHE MPOU3BOJUTH 0 MPaBUIaM MaTeMaTHUKH, BHOCUTH TOJBKO IETYIO
4acTh)
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11. 3amanue ¢ OTKPBITHIM OTBETOM. BBeuTe oTBET
KH/I aneMeHTapHOro 3J€KTPUYECKOro M3JIydaTelsst B HAIIPABICHUM MaKCHMAIBHOIO
M3JIy4eHUH paBeH .... OTBET BBECTH B BHJIE COOTBETCTBYIOIIETO YMCJIA, C OJHUM 3HAKOM
ocJie 3amnsiTou, Hanpumep, 3,5

12. 3agaHue ¢ OTKPBHITHIM OTBETOM. BBeuTe oTBeT
Jlana JMHEHas aHTEHHAas PelIeTKa, COCTOSIAs U3 ABYX AJIEMEHTOB: IEPBUYHOIO U
BTOpUYHOro. IlogHOE peakTUBHOE CONPOTHUBIEHHWE BTOPUYHOIO M3JIy4arels HMeeT
UHIYKTUBHBIA XapakTep. B 3TOM cilyyae BTOpPUYHBIM H3ilydareiab padOTaeT B PEXUME
(oTBET BBEUTE B UMEHUTEIILHOM Ia/IEXKeE)

Ilepeyens TeopeTHYECKUX BOMPOCOB K IK3aMEHY

1. OcHOBHbIE JIeKTpUYEecKHe apaMeTpsl aHTeHH. [loHsTHe nanbHel 1 OnnKHEN 30HbI.

2. OcHOBHBIE JIEKTPUUECKHE NTapaMeTphl aHTEHH. PexxuM nprema BOJIH.

3. DneMeHTapHbIE U3ITy4aTeNId. DJIEMEHTAPHBIA IEKTPUYECKUI U3ITydaTelb.

4. DneMeHTapHbIE U3TydaTeNId. DJIEeMEHTapHbIN 1IeIEBOI U3Ty4yaTelb.

S. DneMeHTapHbIe U3ITydaTeld. JJIeMEeHTapHas 2JEKTPUIeCcKas paMKa.

6. DneMeHTapHble U3TydyaTesd. DJIeMEHTapHbI y4acTOK (pOHTA BOJIHBI.

7. CummeTpuuHbIi 31ekTpudeckuil Bubpatop. OOLIMe MOHATHS, paclpesieleHue TokKa
Ha BuOparope. Pactipenenenue 3apsia Ha BUOparTope.

8. HanpaBnenHele  CBOHCTBA ~ CUMMETPHYHOIO  3JIEKTpUYECKOro  BHOparopa.
AMIUIMTYHAs! TuarpaMMa HarpaBiIeHHOCTH.

9. ConportuBienue  u3nydeHus.  Bxognoe — comportuBienue.  Koapduuuent
HAIMPABJIEHHOTO JICUCTBUA.

10.  CornacoBaHue aHTEHHO-(UAEPHBIX YCTPONCTB. PeXXMMBI B BOTHOBOJAHOM TPAKTE.

11. Cucrema J1Byx cBsA3aHHBIX BUOpaTopoB. HampaBieHHbIe CBOWCTBAa CUCTEMBI U3 JIBYX
CBSI3aHHBIX BUOPATOPOB.

12. Pacuer Toka B maccuBHBIX BHOpaTtopax. Kosdduument HanpaBieHHOro 1eHCTBUS.
JleicTByromas JUIMHA CUCTEMBI BUOPATOPOB.

13. JluneiHble 3NeKTpUUecKre BUOpaTOpbl BOIU3M OTpaXkarollel MoBepXxHOCTUH. Meron
3epKaJIbHBIX OTpaxkeHuil. HecumMMmeTpuuHbIi 3a3eMIIeHHBIN BUOpATOP.

14. JIuHeliHble aHTEHHBIE pemeTkH. Pexxum HOpManpHOTO M3IydeHus. Pexum

HAKJIOHHOTI'O0 H3JTy4YCHHA. Pexxum oceBoro N3JTYyYCHUH. KO3(1)(1)I/II_II/IGHT HaIpaBJICHHOT'O HeﬁCTBHH
JIMHEHBIX SKBUJUCTAHTHBIX PCHICTOK.

15. O6mue cBeneHust 00 aHTeHHaX Oeryieil BOJTHBL. AHTEHHBI «BOJTHOBOM KaHAID» IS
nuamnazona YKB.

16. OOmme cBeneHuss o0 aHTeHHax Oerymiedl BosiHbL. CHupajgbHble AHTEHHBI JUIS
nuamnazona YKB.

17.  Iluranme  BUOpaTOpHBIX  aHTeHH. KOHCTpyKknuM  BHOpAaTOPHBIX  AHTEHH.
(CornacoBanue, CuMMETpUpOBaHHE)

18. Konnuneapusie anteHHsl (MetpoBeiid, JlenumerpoBblii auana3zoHn). OCHOBBI
[punnunsl noctpoenus. KoadduurienT HanpaBieHHOro IEHCTBUS JIMHEHHBIX 3KBUIUCTAHTHBIX
PELIETOK.

19.  Jloromepuoamyeckue aHTCHHEI.

20.  Hznyuarourue (Bo30y>XI€HHbBIE TIOBEPXHOCTH).

21.  PymopHBIC aHTEHHBI.

22. AHTeHHBI pa3nuyHbIX Auana3oHoB: aHTeHHbl KBY u CBY.

23.  AHTEHHBI pa3IMYHBIX Auana3oHoB: anteHHs! OBY 1 YBY.

24, AHTEeHHBI pa3nuyHbIX Auana3zoHoB: AutenHsl HY, CY, BY.

IlepeyeHb TUNOBBIX MPOCTHIX MPAKTHYECKHUX 32/IaHUI K IK3aMeHY



1. PaccuuTarh BOJTHOBOE CONPOTUBICHHE U KOI(D(UIIMEHT 3aTyXaHUS CUMMETPUYHON
JBYXMPOBOAHOW BO3MYIIHOW JUHWH, paboTaromiei Ha yactore F=100 MI'. duamerp nmuanm d=3
MM, paccTosiHue Mexay HumMu D=200 mMm.

2. ConpoTuBiieHUE U3Ty4YeHUsS NPOBOJIOYHOM mepenaromed aHTeHHbl RBx=10 Owm,
conpotuBiieHue noreps B anteHHe Ro=5 Om. Onpenenuts KHJ[ u KY anTennsl B HanpapieHuu
makcumyma JIH, ecnu addexTuBHas niauHa aHTeHHBI [39)= 3M, a ;yrHa BOSHEI 12 M.

3. OnemeHTapHbI 3nekTpuueckuid BuOparop anuHoi 0,02 M Ha wacrore 300 MI'n
BO30Yy’KIaeTcs TOKOM, aMIUIMTyJa, KOoToporo paBHa 1 A. OmnpenenuTs MOIIHOCTh H3ITyYCHHS
BUOparopa.

4. MormHocTh, OTHaBaeMas NMPUEMHON aHTEHHOW B HECOTJIACOBAaHHYIO Harpysky P =

IMBT. AKTHBHas 4acTh BXOJHOIO colporuBieHust anTeHHbl RBXx=300 Om, a Bo30yxnaemas B Hell
OJIC paBna 400 MB. Onpenenuts kK03 PUIIMEHT COTIacCOBaHMS aHTEHHBI ¢ Harpy3kou. [lorepsvu
npenedpeyb

5. Onpenenuts 3GpPEeKTUBHYIO TUIOMIAF CUMMETPUYHOTO MpUEMHOro BHOpaTopa 0e3
noreps, muuHA KoToporo 0,75A. CpaBHUTH 3Ty miomaab ¢ dG(OEKTHBHON IUIOMAARI0 MPUESMHON
AQHTEHHBI, IJTMHHA KOTOpOoi 0,5A.

6. Ompenenuth BXOAHOE COMPOTUBIICHHWE BEPTUKAIBHOW 3a3€MJICHHOM aHTEHHBI,
HMMEIOIIEH BBICOTY, PaBHYIO IIOJIOBUHE JJIMHBI BOJIHBI. BonHOBOEe conpoTuBiieHrne anteHHbl 400 Om.
7. AHTeHHa, cocTosiasi W3 JBYX AKTHBHBIX IIOJYBOJIHOBBIX  BHOPaTOpOB,

pacrioyio)keHHbIX Ha paccrostHuu d=0,8A npyr oT apyra, Bo30ykKAaercss Tak, 4TO OTHOILICHHE
aMIUTUTYZ TOKOB B BHOparopax m=0,5, a caur ¢a3 AD=rn. Onpeaenuts COMPOTUBICHUE
n3ny4yeHus u MmakcuManbHbiii KH/I anTeHHbI.

8. OnpenenuTy CONMPOTHBICHUE W3IYYCHHUS JHMHEHHON skBuauctanTHOH (d=0,41)
pereTky, cocrosieil u3 N=3 cuH(pa3HbIX 10JyBOJIHOBBIX BUOPATOPOB.
9. AHTEHHa BOJIHOBOM KaHal HWMEET 4YeThIpe IUPEKTOpa M paboTaeT Ha 4YacToTe

F=75MTI'1. Obmas mivHa anteHHbl L=2m. PaccuuTaTh M MOCTPOUTH B MOJSPHBIX KOOpIMHATaX
HopMupoBaHHbIe amuTyAHble JIH B mmockoctsx E u H.

10.  OueHuth KO3(h(UIMEHT HANPaBIEHHOIO JAEUCTBUS pYNOPHOW aHTEHHBI MpHU
3aJlaHHBIX pa3Mepax pyrnopa.
11. Jlana JuHeilHas aHTEHHas pelleTKa, COCTOsIas U3 TPeX IOJYBOJHOBBIX

CHMMETPUYHBIX JJIEKTPHUYECKUX BUOpaTopoB, mar pemetkn d = A/3. Omnpenenuts ycluoBus
0CEBOT0 pekuMa paboThl JUIsl JAaHHOM aHTEeHHOM PeleTKH.

12. Jlana JMHeiHas aHTEHHas pEIIeTKa, COCTOSIAs U3 TPEX MOIYBOJHOBBIX
CUMMETPUYHBIX JJIEKTPUUYECKUX BUOpaTopoB, mmar pemietku d = A/4. Omnpenenauts yclaoBus
HAKJIOHHOTO pexkuMa paboTel (6 = 5°) 1118 NaHHOM aHTEHHOU PElTeTKH.

PaspaboTunkm:

2

Sgtteens? noueHt kadenpsl POuP® Illycros H.IL.

[Iporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanuwsiMu PI'OC BO u yuuteiBaer
pexomenpanuu OITOIT no Hampasienuto u npodmro noaroroBku 10.03.01 Uudopmanuonnas
0e30macHOCTh

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl paauopU3UKU U paiiodIeKTPOHUKN
«01» mapra 2022 r. nporokon Ne 6

1.0.3aB. Kadeapoit 2z~ Konecnuk C.H.

Hacmosawasn npoepamma, He modxcem Ovimb 60cnpouzsedeHa Hu 6 Kakou gopme 0Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopul-paspabomuuxa npocpammol.



	I. Цели и задачи дисциплины
	II. Место дисциплины в структуре ОПОП ВО
	III. Требования к результатам освоения дисциплины
	IV. Содержание и структура дисциплины
	4.1. Содержание дисциплины, структурированное по темам, c указанием видов учебных занятий и отведенного на них количества академических часов
	4.2. План внеаудиторной самостоятельной работы обучающихся по дисциплине
	4.3. Содержание учебного материала
	4.3.1. Перечень семинарских, практических занятий и лабораторных работ
	4.3.2. Перечень тем (вопросов), выносимых на самостоятельное изучение студентами в рамках самостоятельной работы (СРС)

	4.4. Методические указания по организации самостоятельной работы студентов
	4.5. Примерная тематика курсовых работ

	V. Учебно-методическое и информационное обеспечение дисциплины
	а) основная литература
	б) базы данных, информационно-справочные и поисковые системы

	1. Научная библиотека ИГУ http://library.isu.ru/ru/resources/edu_resources/index.html
	2. БД книг и продолжающихся изданий http://ellibnb.library.isu.ru/cgibin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
	3. Электронный читальный зал «БиблиоТех» https://isu.bibliotech.ru/
	4. Электронная библиотечная система «Издательство «Лань» http://e.lanbook.com
	5. Электронная библиотечная система «РУКОНТ» http://rucont.ru
	VI. Материально-техническое обеспечение дисциплины
	6.1. Учебно-лабораторное оборудование:
	6.2. Программное обеспечение:
	6.3. Технические и электронные средства:

	VII. Образовательные технологии
	VIII. Оценочные материалы для текущего контроля и промежуточной аттестации

