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|. IIEJIA 1 3AJIAYH JACIATITAHBI

[IporpamMmma auCHUIIIMHBI pa3paboTaHa B COOTBETCTBHH C OCHOBHOW 00pa3oBaTelbHOMN
nporpamMmoii 1o HampasieHuto nonaroroBku 03.03.03 Pagmodwusmka npemHazHadeHa s
obecrieueHust Kypca «AHTEHHO-(QHUICPHBIX YCTPOHCTBA», M3y4aeMOTO CTYJEHTaMU B TECUCHHUE
CebMOTO ceMecTpa.

OcHOBHast uenb Kypca — HAYYUTh CTYACHTOB OCYIICCTBIISITH IPABUJIBHBIN BBIOOD
AHTCHHO-(UICPHBIX CHCTEM IMPU PEHICHUH MPAKTHYECKUX 3a]1a4; CIOCOOCTBOBATH PAa3BUTHIO HX
WHTEJUICKTa, TBOPUYECKHX CIIOCOOHOCTEH, KPUTHYECKOTO MBINUICHUS W JSPYJAUIHH B XOJE
MIPOBEJICHUS 3aHATUM.

Jns mocTuKeHus TaHHOM LIENIM IIOCTaBJICHbBI 3a0aul.

L4 I[aTB CTyAC€HTaM OCHOBHBIC 3HAHHA II0 BOIIpOoCaM H3JIYUYCHHA MW IIpHEMa
QJICKTPOMArdUTHBIX BOJIH aHTeHHO-(bI/II[epHBIMI/I CUCTCMaMHU,

L4 CrocoOcTBOBATH OBJIAACHHUIO MCTOJaMU paCcdY€Ta aHTCHHBIX CUCTCM;

L4 O3HaKOMUTH CTYACHTOB C 0COOEHHOCTSIMH COTJIACOBAHMS aHTEHH U (I)I/I,Z[epOB

L4 I[aTB BO3MOXHOCTbD ITOJIYUYUTb HABBIKU pa6OTI>I C pC€aJIbHBIMH aHTCHHAMM.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOHass AucUMIUIUHA «AHTEHHO-(pUIEpHBIE YCTPOHCTBA» OTHOCHUTCA K 4YacTH,
dbopmupyeMoil yuacTHUKaMH 00pa30BaTeIbHBIX OTHOIIICHUM.

Jliia u3ydeHusi JaHHOW y4yeOHOW AMCHMILTHHBI HEOOXOJUMbI 3HAHUS, YMEHUS U HABBIKH,
dbopMupyeMbIe MPEIIECTBYIONUMU JUCITUTUTTHAMMU:

J OCHOBBI PaIMO3JIEKTPOHUKH

° PaI[I/IOTCXHI/I‘-IGCKI/Ie eI U CUTHAJIbI

° OcHOBBI ITUGPOBOIM INEKTPOHUKU U CXEMOTEXHUKHU

J [TpousBoacTBenHas npaktuka. (Hayuno-nccnenoBatenbckast pabota)

[lepeuenp mocneayoomuUX Y4eOHBIX IUCUUIUIMH, Ui KOTOPBIX HEOOXOAMMBI 3HaHUS,
YMEHUS U HaBbIKH, (POpMUpyEMbIe JaHHON y4eOHON AHUCIUIITUHOM:

. CIyTHUKOBBIE CUCTEMBI PaTUOHABUTAIIUU

. Bo10KOHHO-ONITHYECKHUE TUHUU CBSI3U

. (buU3NYECKOT0 dKCTIIEpUMEHTA

. [TpennumniomMHas mpakTUKa

. [TonroroBka K mporeaype 3allUThl W 3allUTa BBITYCKHOW KBaTU(UKAIIMOHHON
paboTsl

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA IUCHUIIJINHBI

[Ipouiecc ocBOeHHMS IUCHUIUIMHBI HAalpaBieH Ha (QOPMUPOBAHUE KOMIIETEHUUN B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 03.03.03 Paguopusuka.

ITepedyenb miIaHMPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIU i

HNuauxkaropsl
Komnerennus . Pe3yabTarhl 00y4eHust
KOMIIeTeHIHii
ITK-2 MK nk23 3HaTh: OCHOBHBIE TTOHSITHS
Cnocoben noHumMarth | OnuchIBaeT MPOIIECCHI, | AHTEHHO-(DUJIEPHBIX  YCTPOMCTB,
OPUHIUIBI TIOCTPOCHUSI U | TPOUCXOJSIINE B | IPUHLIMIIBI ACUCTBUS U OCHOBHBIE
paboThI COBPEMEHHBIX | COBPEMEHHBIX rnapamMeTpsl  Pa3jIMYHBIX  THIIOB
TEJIEKOMMYHHUKAIIMOHHBIX TEJIEKOMMYHUKAIIMOHHBIX nepeAaroluX 1 NIPUEMHBIX aHTEHH




CHUCTEM

CHUCTEM, HCIIOJIb3YS
(byHaaMeHTaIBHBIC 3HAHUS
u3 001acTu paauoPU3NKU

B CHUCTEMax  paguoCBs3U U
paauoaocTyna

YMeTh: NMPUMEHATH Ha TPAKTUKE
METOJbl aHaJdu3a M  pacyera
HaIpsDKEHHOCTH TIOJIE B TOYKE
MpUEMa; OCYIIIECTBJISITH
MIPOEKTUPOBAHUE AHTCHHO-
(bUIepHBIX YCTPOKMCTB C y4YETOM
TpeOOBaHUN K HCIOJIb3yEeMOMY
paaroYacCTOTHOMY JUaIa3oHy
Biaagern: TIEPBUYHBIMU
HaBBIKAMH HAaCTPOMKH n
PETYIHPOBKUA aHTCHHO-(PUACPHBIX
YCTPOMCTB, a TAKXKE U3MEPEHUS UX
XapaKTEPHUCTHK.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM THCHHUILIMHBI COCTaBJIAET 4 3a4eTHLIX equHnI, 144 yaca

N3 Hux 26 yacoB — nmpakTHYecKas MoAroTOBKa,
@DopMa NPOMEKYTOYHON aTTeCTAIIMM: IK3aMeH

4.1. Coz[epma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHSTHH M OTBEJIEHHOI'0 HA HUX
KOJIN4YeCTBA aKaJeMHU4YECCKHUX YaCc0B

Buner yae6HOH paboThI, BKITIOYAs
CaMOCTOSITETILHYIO paboTy 00ydaromuxcs,
NPaKTHYECKYIO TOATOTOBKY M TPYIO0EMKOCTb

w
Ne " S o E (B gacax) dopma TeKyU1ero
w/n Pazjen pucuuminHbl/ Tema § g S § KourakTHas pa6oTa mpernojiapatensic | £ KOHTPOJIA
E" C N 2 S 4 OyJaroIMMucs E % & yCneBaeMocTH
bl S EE B8 MpakTuyeckoe/ 2 =3
= o & =~ JJlekun Koneyabr| S 2 &
5 S |na o J1abopaTopHoe Z5F &
O A FE=Eq 3aHsiTHE a9
1 2 3 4 5 6 7 8 9 10
Ocnonble noHsTHA. OnpenencHre aHTeHH. OCHOBHBIC IPUHIIHITBI
1 peld PHHIL 7 | 6,05 0 4 0,05 2 TectupoBanue
pacyeta aHTeHH. AHTEHHA B CBOOOTHOM IPOCTPAHCTBE.
2 |OcHOBHBIE TEKTPUUYECKHE NOHATHSI AaHTCHH. 7] 61 0 4 0,1 2 TectupoBanue
3 [[TapameTpsl MPHEMHBIX aHTCHH. 71 31 0 2 0,1 1 TectupoBanue
4 |DneMeHTapHbIe U3JTydYaTellu. 7] 31 0 2 0,1 1 TectupoBanue
CornacoBanue B aHTeHHO-(puaepHOM TpakTe. BomHbl B pumepHBIX [TuceMeHHBIN TEKYIITUH
5 duacprom Tp uacpneix| 7 11005 5 | 2 2/4 005 | 2 yu
JIMHUSIX. KOHTpoJib. 3amuTa JIP.
. N [TuceMeHHBIN TEKYIITUH
6 |CuMMeTpHUYHBIH MEeKTpUYECKHiA BUOPATOP. 7| 201 10 4 4/8 0,1 4 yil
KOHTpOJIb. 3amuTa JIP.
7 |Cucrema CBsI3aHHBIX 2JIEKTPHUUYECKUX BUOPATOPOB. 71 41 0 2 0,1 2 TectupoBanue
Jluneiinbie aHTEHHbIE penleTku. HampaBieHHble CBOWMCTBa [TuceMeHHbIN TEKyIUH
8 : P P 71181 8 4 416 0,1 4 i
JIMHCHHBIX aHTCHHBIX PEIIETOK. KOHTpOJIb. 3amuTa JIP.
9 |Bo30yskeHHBIC TOBEPXHOCTH. 7 | 405 0 2 0,05 2 TectupoBanue
IIucbMeHHBIN TEKYIIUNA
10 |PymopHbie aHTEHHBI. 7 | 16,1 9 2 2/8 0,1 4 Y
KOHTpoJIb. 3amuTa JIP.
11 |AnTennsl pasnuuHoro HazHadeHus. Autenasl KBY u CBY. 7 | 4,05 0 2 0,05 2 TectupoBanmue




[TuceMenHbIN TEKyIUH
12 |AHTenHsI paznuyHoro Ha3HadeHus. AHTeHHsl OBY 1 YBY. 7 |18,05 10 2 4/8 0,05 4 Y
KOHTpoJib. 3amura JIP.
13 |AnTrennsl paznuyHoro HazHayeHus. AuteHasl HY, CH u BY. 7 | 405 0 2 0,05 2 TectupoBaHue
4.2. TlnaH BHeayIUTOPHOIi CaMOCTOSITEIbHON PaGoThHI 00y4aAIOIIUXCS 1O TUCIUIITTHHE
CamocrosrenbHas paboTa 00yJarommxcs V4eOHo-
METOANYECKOE
Cemectp Haspanue pasziena, TeMbl Bu1 caMOCTOSITEIbHOMN Cpoku Tp}(;ime OLIEHOYHOE CPEJICTBO obecreucHue
MKOCTb -~
pa6OTH BBITIOJIHEHUS (uac.) CaMOCTOATEIbHOU
] paboThl
OcHoBHble noHATHSA. OTpeienieHe aHTeHH.
Pa6ora ¢ yueOHuKOM,
7 |OcHOBHBIC IPUHLIMIIBI pacyeTa aHTCHH. AHTEHHA . 1-2 Henens 2 TectupoBanue
B CBOOOJIHOM ITPOCTPAHCTRE. CHpaBOqHOIf
7 OCHOBHBIE JICKTPUYECKUE TIOHSTUS AHTEHH. Jmtepatypou, 3-4 menens 2 TectupoBanue
MEPBOUCTOUYHUKAMHU,
7 |IlapaMeTpsl IPHEMHBIX AHTECHH. 5 Henens 1 TectupoBanue
KOHCIIEKTOM.
7  |DnemeHTapHBIE H3ITyYaTeIH. 6 Henens 1 TectupoBanue
CornacoBanue B aHTEHHO-()UIEPHOM TPAKTE. [IucbMeHHBIN TeKyni
7 (bunep p Pabora ¢ yueOHUKOM, 7 Henens 2 yut
Bossbl B huaepHBIX JIMHUSX. N KOHTpoJib. 3amuTa JIP.
CIIPaBOYHOU " =
. . N [TucbMeHHBIN TeKyIIUi
7 |CMMMETpHYHBIH IEKTPHYECKUI BUOpATOp. JIUTEpaTypon, 8-9 nenens 4
KoHTpoJib. 3amura JIP.
MEePBOUCTOUYHUKAMHU,
Cucrema CBSI3aHHBIX DJIEKTPUIECKUX
7 KOHCIIEKTOM. 10 nenens 2 TectupoBanue
BHOPATOPOB.
" KommnsrorepHoe = =
Jluneiinble aHTeHHbIE penieTku. HanpaBneHHbie [MucbMeHHBIN TEKY LU
7 " o MojenupoBanue antens. | 11-12 nenens | 4
CBOMCTBA JMHEWHBIX aHTCHHBIX PEIIETOK. KOHTpouib. 3amuTa JIP.
7 |Bo30yx/eHHbIE TOBEPXHOCTH. 13 nenenst 2 TecTupoBaHue
[TnchMEHHBIN TEKYIIUI
7  |PymnopHbIc aHTEHHBI. 14 nenenst 4 yu
Pabora ¢ yueOHUKOM, KOHTpOJIb. 3amuTa JIP.
AHTEHHBI Pa3JINYHOIO HA3HAYCHUS. AHTCHHBI CIIPaBOYHOU
7 o 15 Henens 2 TectupoBanue
KBY u CBUY. JIUTEPATypou,
AHTEHHBI Pa3JIMYHOTO HA3HAYEHUS. AHTCHHBI MIEPBOUCTOYHHUKAMH, [MucbMeHHBIN TeKyIIni
7 16 Henensa 4
OBY u YBY. KOHCITEKTOM. KOHTpoJib. 3amura JIP.
7 AHTEHHBI Pa3JIMYHOTO HA3HAYCHUA. AHTEHHBI 17 Hexesst 2 TecTHPOBAHIC
HY, CY u BY. A p




CamocrosTenbHas paboTa 00yJaommxcs

VYuebHo-

METOINYECKOE
Cemecr H i Tpynoe
P a3BaHUE paszelia, TEMbI Bug camocrositensHOM Cpoku \Koc OLeHoYHOE CPEACTBO obecrieueHne
Th o
pa6OTH BBITIOJIHEHUS (uac.) CaMOCTOSATEIbHOU
] paboThI
O01uii 00beM CAMOCTOATEIbHON PadOThI MO JUCHUILIHHE (YaC) 32




=

4.3. ConepxxaHue y4eOHOIro MaTepHuaJia

CBOOOJTHOM TIPOCTPAHCTRBE.

LCoOoNoOO~WN

10. PymopHbIe aHTCHHBI.
11. Anrtennsl paznuanoro HazHaduenus. Anrennsl KBY u CBY.
12. AntenHnsl pasnuuHoro HazHadeHus. AuTeHHsl OBY n YBU.

13. Antennsl paznuuHoro HazHaueHus. Aarennsl HU, CU n BY.

OCHOBHBIE PJIEKTPUUYECKUE TIOHATHUSI aHTECHH.
[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

HanmeHnoBanue TpyroeMkocTs
Ne CeMHHApPOB yac.
Ne pos, (uac.) Ouenounnie | ®opMupyembie
pasjena NPAKTHYECKUX U U3 uux
n/H Bcero cpeacTBa KOMIETEeHIIUH
H TeMbl J1a00paTOPHBIX wacop | MPAKTHUECKAs
pa6oTt MOIrOTOBKA
1 2 3 4 5 6 7
[131 3nakomcTBO ¢
IIpOrpamMmoit
MMANA GAL.
CornacoBanue .
IIPOCTOMN AHTEHHBI TucomenHbIi
TEKY U [1K-2
1 5 (KOMIIBIOTEpHOE 6 5
KOHTPOITb. MKz 3
MOJIETTUPOBAHUE)
3amgura JIP.
JIP1  CornacoBanue
AHTEHHO-(UIEPHOTO
YCTpOMCTBA c
IPUEMOTIEPETATINKOM
[132  HccrnepoBanue
CBOWCTB
CHUMMETPUYHOTO
ANEKTPUUECKOTO
BUOpaTopa .
(KOI\IZHLI(?TepHoe ITuceMeHHBIH
TEKY U ITK-2
2 6 MOJICITUPOBAHHE) 12 10
KOHTPOJIb. NKnk2 3
JIP2  UccnenoBanwue
3ammra JIP.
XapaKTEPUCTHUK
HATPaBIEHHOCTU
CUMMETPUYHBIX
ANEKTPUUECKUX
BHOPaTOpPOB
[133 HccnenoBanue [TuchMeHHBII K-2
3 8 JUHEWHBIX aHTeHHbIX | 10 8 TEKYIIUH VK
K23
pEIIETOK KOHTPOITb.




(KOMIIBIOTEPHOE 3amura JIP.
MOJICIIUPOBAHUE)

JIP3  UccrnenoBanue
XapaKTEPUCTHK
HANPaBIEHHOCTH U
JIara3oHHbIX

CBOWCTB
TEJIEBU3MOHHBIX
aQHTCHH
JEIIMMETPOBOTO
JIara3oHay.

[134 Pemenue 3anau [MucbmeHHbIN

JIP4  UccrnenoBanue TEKYIIHI [1K-2
10 9

XapaAKTEPUCTUK KOHTPOJIb. NKrnk2 3

PYHIOPHBIX aHTEHH 3amura JIP.

135 HccnenoBanue
AHTEHH THIIA
BOJIHOBOH KaHal
(KOMIIbIOTEPHOE
MOJICJIUPOBAHUE)

5 12 JIP5 MUccnenoBanue | 12 10
XapPaKTEPUCTHK
HATPaBICHHOCTH
(ba3upoBaHHOI
JTUHEHKU CIHPATHHBIX
oOnyuareneit

IIncpMeHHBIN
TEKY U [1K-2

KOHTPOITb. NKk2.3

Sammra JIP

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

Ne dopmupyemast
Tema 3amanue pMupy HNIK
n/n KOMIIETEHIIH ST
1 2 3 4 5
OCHOBHBIE MOHATHSA. | QCMBICIICHHE
Onpenenenue aHTEHH. | MaTepuaa
1 OCHOBHBIE TPUHIUIIBI pacyeTa | JeKIIHA. I1K-2 NJKnk2.3
aHTeHH. AHTeHHa B CBOOOJHOM | [ToATOTOBKA K
MIPOCTPAHCTBE. I131.
OCHOBHBIC anektpudeckue | I[Toaroroska K
2 P A TIK-2 NJKnk2.3
MTOHSITHSI AHTCHH. BBITIOJTHCHHIO
3 | Hapamerpsl npuemHsIx anteHs. | JIP1. ITK-2 NKnk23
4 | DaeMeHTapHbIC H3ITyYaTesIn. I1K-2 N Knk23
OcwMmebicienne
MaTtepuasa
Cornacopanne B  aHTEHHO- .
JIEKITHA.

5 | ¢umepHom Tpakre. BomHBI B IK-2 NJKnk2 3

ITonroroBka k
(bunepHBIX JINHUSIX. g
I131. IToaroroBka

K 3amure JIP1.

OcMEIciIeHNE
Marepuana
CHUMMETPHUYHBIN JJIEKTPUUECKUI JICKITNH.
6 p Tp IK-2 NKnk2.3
BHOpATOD. [ToaroroBka k

[132. ITonroroBka
K 3amute JIP2.




Cucrema CBSI3aHHBIX OcMBICiIeHHE
7 IK-2 WKk 3
AJIEKTPUIECKUX BUOPATOPOB. Martepuaja
. JIEKIIHM,
JluHeliHbIC aHTCHHBIC PEUICTKH. TMoaroTosKa K
8 | Hampasnennsie CBOMCTBA [IK-2 UK
P . I133. IloaroroBka A3
JIMHCHHBIX aHTCHHBIX PEIIETOK.
K 3amure JIP3.
9 | Bo30yxaeHHbIE TOBEPXHOCTH. OcwmbIcnenue I1K-2 NKnk23
Martepuaia
JICKIIUA.
10 | PynopHbie aHTECHHBI. [MoxroroBka k I1K-2 NKmk23
I134. IToaroroBka
K 3amure JIP4.
AHTEHHBI Pa3IuYHOrO
11 | masHayeHus. AHtenHsl KBY u I1K-2 NKnk2.3
OcMbICICHHE
CBU.
MaTepuaia
AHTEHHEI Pa3IMYHOTO HeKIHi
12 | naznauenus. Anrenasl OBY wu ) I1K-2 WJKmk2.3
IToaroroBka k
VBUY.
I135. IToaroroBka
AHTEHHBI Pa3IMYHOrO x satmre JIPS
13 | masnmauenns. Aurennsl HY, CY ' [1K-2 NKnk2.3
u BU.

4.4, MeToauueckue YKa3aHUs 110 Opraum3anuu CaMOCTOSITEIbLHOM paﬁoTbI CTYACHTOB

[lenbto camoOCTOSTENBHOM pabOThHl ABISETCS OBJIAJICHHE (PYHIAMEHTAIBbHBIMU 3HAHUSIMH,
npopecCUOHATbHBIMU, 3HAHUSIMHM, YMEHUSAMH M  HaBbIKAMH, OIBITOM TBOPYECKOM U
HCCIIEIOBATENIbCKOM  JCSATEIbHOCTH IO  HAIPaBJIEHHWIO MOATOTOBKM. (OCHOBHOH  (opMoii
CaMOCTOSITENILHONU paboThl ABIsETCS M3yueHHe y4eOHOro marepuaina AMCHUUIUIMHBI 10 KOHCIEKTY
JEKIU, C TPUBJICUEHUEM pEKOMEHJIOBaHHOW JuTeparypbl. [ns paboTel ¢ nuTepaTypoit
UCMOJNb3YIOTCA B OMONMOTEUHBbIN an(aBUTHBIA M CHUCTEMAaTUYECKMH KaTaJorH, a TaK e pecypchl
cetu UnTepHer. M3yuas martepuan mo y4eOHUKY, CIEAyeT MEPEXOAUTh K CIEIYIOIIEMY BOIPOCY
TOJIBKO IOCJI€ MOJHOTO YsICHeHHUs mpeabiayinero. Ecnu B mporecce caMocTosITeNbHON paboThl HAJ
U3y4eHHEeM y4eOHOro MaTepuasa BO3ZHUKAIOT BOIPOCHI HEOOXOJUMO 00paTUTHCS K MPEN01aBaTEeNto
JUIS TTOJIyYEHHUS Pa3bsICHEHUM.

4.5. I[IpuMepHasi TeMaTHKA KypCOBBIX padoT

Brmmonnenue KYpPCOBBIX pa60T HC IMPEAYCMOTPCHO y‘-IC6HBIM IIJIaHOM

V. VUEBHO-METOJINYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE
JTUCIHATITAHBI

a) nepe4YeHb JUTEPATyPbI

1. Amnrennsl u yctpoiictBa (CBY): pacuer u u3mepeHue xapakTepUCTHK : yuyeOHOe mocolue
s By30oB / FO. E. Murensman, P. P. A6aymnun, C. I'. Ceruyros, C. H. IllaGynun ; mox
obme#t pemakiuent 10. E. Mutensmana. — Mocksa : U3narensctBo FOpaiir, 2021. — 138 c.
— (Beicmiee obpazoBanue). — ISBN 978-5-534-08002-5. — Tekcr : 31eKTpOHHBINA //
O6pasoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472661

2. Caxun B. U. KommbpioTepHoe MOJEIMPOBAHUE HANPABICHHBIX CBOWCTB aHTEHH : y4eOl.
nocobue / B. U. Caxwun, C. B. YuyukoB. — Upkyrck : Uzn-Bo UT'Y, 2013. — 86 c. Pexum
JOCTYyIIA: 243 "bubnuorex". - Heorpanunu. JIOCTYII.
https://isu.bibliotech.ru/Reader/Book/2015112909201770467400001060



https://urait.ru/bcode/472661

0) nepuoauYecKUe U3TaHUSA
B) CIIMCOK ABTOPCKMX METOAUYECKHUX pPa3padoTok

r) 0a3bl JTaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE H MOMCKOBbIE CUCTEMbI

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

2. b KHUT u MPOAOJIKAIOIITUXCS U3IaHUN
http://ellibnb.library.isu.ru/cgibin/irbis64r_15/cqgiirbis 64.htm?LNG=&C21COM=F&I21DBN=IR
CAT&P21DBN=IRCAT

3. DeKkTpoHHBIN YnTaNbHBIH 321 «bubmuoTex» https://isu.bibliotech.ru/

4. DnexTponHas 6ubimoreynas cucrema «M3narensctBo «Jlanby http://e.lanbook.com

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECINHEYEHUE JJUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 060pPy10BaAHUE:

JlaGoparopusa 317 s mpoBeleHHs MPAKTUYECKUX M TaOOPaTOPHBIX 3aHATUMN, OCHAICHHAs
1abopaTopHBEIM  000PYI0BAHUEM/KOMIUICKCOM TI0 H3YYCHHIO aAHTCHHO-(HUICPHBIX YCTPOUCTB,
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. Konrpakr Ne 03-013-14 or
08.10.2014.Homep Jlnnenzun 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 Jlumensus Ne
68203568. beccpouHo.

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

6.3. Texunueckue U 3J1eKTPOHHbIE CPEACTBA:
B xone ydeOHOro mporiecca HCIOJIB3YIOTCS TEXHMYECKHE CPEICTBa OOy4eHUS M KOHTpPOJIS
3HAHUU CTYAEHTOB (MPE3eHTAIH, KOHTPOJIUPYIOIIUX MPOrpaMM, T1EMOHCTPAIIMOHHBIX YCTaHOBOK),
MCIOJIb30BaHUE KOTOPBIX MPETyCMOTPEHO METOANYECKON KOHLIENIIHEN penojaBaHus

VIil. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

Ha nexnusix WCHONB3YIOTCS aKTHBHbIE METOJbl OOYy4YeHHs (KOMITBIOTEPHBIX CHMYIISALUM,
pa3bop KOHKpeTHBIX cuTyauuit). IlpakTrueckue 3aHATHS NPOBOASTCS B MHTEPAKTHUBHOU (opme.
JlaGopaTopHble paboThI MPOBOAATCS ¢ Ucoib3oBaHueM [I9BM ¢ nocneayromieii 3amuroii.


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/

Vill. OHEHOYHBIE MATEPHUAJIBI U151 TEKYHIEI'O KOHTPOJISA U
IMPOMEXYTOYHOM ATTECTALIIUA

Texyuit KOHTPOJIb peaiu3yeTcsi B BUIEC IMPOBEICHUS TECTUPOBAHUS, a TAK)KE MUCbMEHHOTO
tekymero koHTpons Ha [I31-I135, mpu 3amure mnabopatopubix pador JIP1-JIPS. Tekymmuii
KOHTPOJIb HAIIPABJICH Ha BBISBIICHUE CPOpMUPOBaHHOCTH KoMmeTeHIu [1K-2.

=

RRoOoo~NO 0N

13.
14.
15.
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12.

HpI/IMepH])Ie BOIIPOCHI IJIf TEKYLIECIr0 KOHTPOJISA:

OcHoBHble TNOHATHS. OmnpeneneHue aHTEHHbl. OCHOBHBIE INPUHIMUIBI pacuyeTa aHTEHH.
AHTEeHHa B CBOOOJHOM IPOCTPAHCTBE.

OCHOBHBIE 3JIEKTPUUECKHE [TapaMETPhl AaHTEHH (II€PENAIOLIUN PEKUM).

[TapameTpsl IPUEMHBIX aHTEHH.

brvoxHsS ¥ 1anbHsISA 30Ha U3ITyYEHUS! aHTEHHBI.

OnemeHTapHble usiyyarenu OOU.

DOnemenTtapubie uznyuyarenu JIN.

OnemeHTapHsble u3iryyarenu OOU.

OnemeHTapHble uznyyatenu 9P,

DrneMeHTapHbIe U3J1ydaTeld (3J1eMEeHTapHbIi y4acTOK ()pOHTA BOJIHBI, 3JIeMEHT [ tolireHca).
CHUMMETpHUYHBIN 3JeKTpUYECKUI U3TyuyaTenb. Pacnpeenenue TOKOB.

CHMMETPHUYHBIN 2JIEKTPUYECKUIN U3ITydaTellb. XapaKTepUCTHKA HAIPaBIECHHOCTH.
CUMMETpUUHBIM 3ekTpuyeckuil wu3inydarenb. ComnpoTuBieHuEe u3NydeHUs. BxonHoe
COIIPOTHBIICHUE.

Cucrema cBsI3aHHBIX BUOPAaTOPOB.

AnTenHble pemieTku. HanpaBieHHble CBONCTBA.

AHTEeHHBIE peleTKU. PexxuMbl paboThI.

Nznyyatomue (Bo30y:kI€HHBIE TOBEPXHOCTH).

PymopHsie aHTEHHBI.

Antennsl KBY u CBY.

Anrtennst OBY u YBUY.

Antennsl HY, CY, BY.

AHTEHHA BOJIHOBOM KaHaJ.

AHTeHHa ciMpanbHas.

AHTEeHHa JloronepuaanyecKkas.

KommHeapHas aHTeHHa.

IIpumep 3a1aHNH K NPAKTHYECKUM 3aHATHAM:

Paccunrate pazmepsl COB, paboTtaromiero Ha 3aiaHHON paboueil yactoTe. BwImomHuUTH
MOJICTTUPOBaHUE JIaHHOM aHTeHHBI B MMana-GAL.

BrimonnuTe cornacoBaHue aHTeHHbI B nporpamme MMana-GAL, monaens aHTEHHBI
3agaeTcsa npenojaBateneM. CoriacoBaHHE BBINOJIHATH U3MEHEHUEM Pa3MEPOB aHTEHHBI —
ONTUMM3ALIUEM.

BrimonHuTe cornacoBanue aHTeHHbl B nporpamme MMana-GAL, monens aHTEHHBI
3amaercs npenogaBateneM. (CorjacoBaHUE BBINOJHATH TMOJKIIOUYEHUEM PEaKTUBHOU
Harpys3kH.

Onpenenuth Auana3oH pabOYMX YaCTOT AHTEHHBI. PaboTa BBIMONHSETCS B MPOTPaMMe
MMana-GAL, Moaeab aHTeHHbI 3a4aeTcA NpenoasaTesiem.



MarepuaJjibl

AJSl TIPOBeJAeHHS] TeKYllero W MPOMEKYTOYHOr0 KOHTPOJISI 3HAHMIA

CTY/1€HTOB:
Kontposmpyembie
Kountposnpyemsbie poTipy
Ne Bua kouTpoJs KOMIIeTeHIIuH/
TeMbl (pa3aeJibl)
HHIUKATOPbI
1 2 3 4
OcHOBHBIE MOHSITHSI.
OrmpeziesieHe aHTEHH.
OCHOBHBIE  TTPUHITHITHI I1K-2
1 TectupoBanue
pacuera aHTEHH. NJIKrk2.3
AHTEHHa B CBOOOJHOM
POCTPAHCTBE.
OcHOBHbIE IK-2
2 TectupoBanue AIIEKTPUUYCCKHE
NJIKnk2.3
TIOHSATHS aHTCHH.
[TapameTpsl MPHEMHBIX I1K-2
3 TectupoBanue p pvl TP
AHTCHH. NKnk2.3
DJeMeHTapHbIe I1K-2
4 TectupoBanue
U3JTyYaTeNH. MK k2.3
CormnacoBanue B
AHTEHHO-(UICPHOM [1K-2
5 CobecenoBanue IIpH 3alTUTE OTYETA
TpakTe. Bounebl B NJIKnk2.3
(bUIEePHBIX JIMHUSIX.
CHUMMeTpHUYHBIN IK-2
6 CobecenoBaHue IpH 3alTUTE OTYETA MEKTPUICCKHUI
NJIKnk2.3
BHOpATOp.
CucremMa  CBSI3aHHBIX MK-2
7 TectupoBanue EKTPUICCKUX
NJIKnk2.3
BHOPaTOPOB.
JluneviHbIE  aHTEHHBIC
PCIIETKH. MK-2
8 CobecenoBaHue MpH 3alIUTE OTYETA Hanpagsnennbie
o . NKnk2.3
CBOWCTBA  JIMHEHHBIX
AHTCHHBIX PEIIETOK.
Bo30yxeHHbIC I1K-2
9 TectupoBanue YA
MTOBEPXHOCTH. NJIKnk2.3
I1K-2
10 CobecenoBaHue MpH 3alIUTe OTYETA PynopHbie aHTEHHBI.
NJIKnk2.3
AHTEHHBI  Pa3JIUYHOTO
IK-2
11 TectupoBanue Ha3HAYCHHS. AHTCHHBI VIJIK
KBY u CBUY. K23
AHTEHHBI  PA3JIMYHOTO
IK-2
12 CobecenoBanne TpH 3alIUTe OTYETA Ha3HAYCHHS. AHTCHHBI VK
OBY u YBUY. K23
AHTEHHBI  Pa3JIMYHOTO
IK-2
13 TectupoBanue Ha3HAueHHs. AHTEHHBI VK
HY, CY u BU. T1k2.3
I1K-2
14 TectupoBanue Bce pazgensr
NKnk2 3
I1K-2
15 [ToaroroBka K 7K3aMeHy Bce paznensr

N Knk23




IlepeyeHsb TeopeTHYECKUX BOMPOCOB K IK3aMEHY

OcHoBHbIE 3JIeKTpUUEcKHe apaMmeTpsl anTeHH. [loHsTHe nanbHel u OJInKHEH 30HbI.
OcCHOBHBIE JIEKTPUUECKHE [TapaMeTpbl aHTEHH. PexxuM npremMa BOJIH.
DJIeMEHTapHbIE U3JIyYaTeIu. DJIEMEHTAPHBIN AIEKTPUUECCKUNA U3Ty4aTelib.
DneMeHTapHbIE U3ITydaTesId. DJIeMEHTapHbIN 1IEJIE€BOI U3I1y4aTeb.

DneMeHTapHbIe U3ydyaTesd. JJIeMeHTapHas dJeKTPHUUecKas paMKa.

DneMeHTapHbIe H3IIydaTeN. DIIEMEHTAPHbIN y4acTOK ()POHTA BOJIHBL.
CuMMeTpHUHBIN 3nekTpudeckuii Bubparop. OOIIMe NOHATUS, pacHpeesieHue TOKa
Ha BuOparope. Pacnipenenenue 3apsiia Ha BuUOpaTope.

NoakowhE

8. HanpaBneHnHple ~ CBOHCTBA ~ CUMMETPHUYHOIO  BJIEKTPUYECKOro  BHOparopa.
AMIIUTYHAs AMarpaMMa HalpaBJIe€HHOCTH.

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

10.  CornacoBaHue aHT€HHO-(UAEPHBIX YCTPONCTB. PeXXMMBI B BOTHOBOJHOM TPAKTE.

11.  Cucrema IByX CBsI3aHHBIX BUOpaTopoB. HampaBieHHbIE CBOWCTBA CUCTEMBI U3 JIBYX
CBSI3aHHBIX BUOPATOPOB.

12. Pacuer Toka B maccuBHBIX BuOpaTtopax. Koadduuumenr nHanpasieHHOTO NeiCTBUS.
JleficTByromas JUIMHA CUCTEMBbl BUOPATOPOB.

13. JluHelHbIE JeKTpUYEecKre BUOPATOPhl BOJIM3H OTpaXKarollel MOBEPXHOCTH. MeToa
3epKaJIbHBIX OTpaxkeHuil. HecumMMeTpuyHbIi 3a3eMIIEHHBIN BUOPATOP.

14. JIuHeliHble aHTEHHBIE pemeTkd. Pexxum HOpManbHOrO HM3iydeHus. Pexum

HAKJIOHHOI'O H3JIy4YCHHA. Pexxum oceBoro N3JIYyYCHUS. KOB(b(I)I/II_II/IeHT HaIIpaBJICHHOI'O Z[eﬁCTBHH
JIMHEHBIX OKBUINUCTAHTHBIX PCIICTOK.

15. O6mue cBeeHust 00 aHTeHHaX Oeryiiell BOJHBL. AHTEHHBI «BOJTHOBOM KaHAID» IS
nuamnazona YKB.

16. OOmme cBeneHuss 00 aHTeHHax Oerymieil BosiHbL. CHupajgbHblE AHTEHHBI JUIS
nuamnazona YKB.

17.  Iluranme  BUOpaTOpHbIX  aHTeHH. KOHCTpyknuM  BHOpAaTOPHBIX  AHTEHH.
(CornacoBanue, CuMMETpUpPOBAHHE)

18. Konnuneapusie anteHHbl (MetrpoBelid, JlenuumeTpoBblii auana3zoH). OCHOBBI
[Mpunuuns! nocrpoenus. KoadduureHnt HanpaBieHHOro IEHCTBUS JIMHEHHBIX 3KBUIUCTAHTHBIX
PELIETOK.

19.  Jloromepuoamyeckue aHTCHHBI.

20.  Mznyuaromurue (Bo30y>kI€HHbBIE TOBEPXHOCTH).

21.  PymopHbIC aHTEHHBI.

22. AHTeHHBI pa3nu4HbIX Aunana3zoHoB: anTeHHbl KBY u CBY.

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

24, AHTEeHHBI pa3nu4HbIX Auana3zoHoB: AHTenHsl HY, CY, BY.

ITepeyeHb THIIOBBIX MPOCTBIX MPAKTHYECKUX 32IaHUI K IK3aMEHY

1. PaccuuTarh BOJTHOBOE CONPOTUBICHUE U KOID(UIIMEHT 3aTyXaHUS CUMMETPUYHON
JBYXIIPOBOAHON BO3IYIIHOM JMHKH, padoTtaromel Ha yactrote F=100 MI'u. {uamerp nunun d=3
MM, paccTossHuE Mexay HUMu D=200 mMm.

2. ConpoTuBiieHUE U3Ty4YeHUsS NPOBOJIOYHOM mepenaromed aHTeHHbl RBx=10 Ow,
conpotusiieHue noreps B antreHHe Rn=5 Om. Onpenenuts KHJI u KV anTeHHBI B HanpaBieHUn
makcumyma JIH, ecnu addextnBHas nmuHa anTeHHBI 13¢0= 3M, a 1iuHA BOJTHBI 12 M.

3. DOneMeHTapHBIH 3nekTpudeckuid BuOparop amuHoit 0,02 M Ha uactote 300 MI'I
BO30yXJaeTcsd TOKOM, aMIUIUTyAa, Kortoporo paBHa 1 A. OnpeaenuTs MOLIHOCTb H3Iy4EHUs
BUOpaTopa.



4, MouHoCTh, OTIaBaeMasi MPUEMHON aHTEHHOM B HECOIIACOBAaHHYIO Harpy3ky P =
IMBT. AkTHBHAs 9acTh BXOIHOTO compoTuBieHus aHTeHHbI RBXx=300 Owm, a Bo30yxaaemasi B Heil
OJIC paBna 400 MB. Onpenenuts kK03 PUIIMEHT COTIACOBaHKS aHTEHHBI ¢ Harpy3Kkoi. [lorepsmu
npeHedpeyb

5. Onpenenuth 3PGEKTHBHYIO IIOMAb CUMMETPUYHOTO MPUEMHOTO BHOpaTopa 0e3
noreps, anuHa koroporo 0,75A. CpaBHUTH 3Ty miomanas ¢ 3H(GEKTHBHON TUIOMIAIBI0 MPUEMHON
AQHTEHHBI, IJTHHHA KOTOpoit 0,5A.

6. Ornpenenutb BXOAHOE COMNPOTUBIICHWE BEPTUKAIBHOMW 3a3€MJICHHOM aHTEHHBI,
HMMEIOIEeH BBICOTY, PAaBHYIO ITOJIOBUHE JUTMHBI BOJIHBL. BotHOBOE conpotuBienrne anteHHbI 400 OM.
7. AHTeHHa, cocTosmas W3 JBYX AaKTUBHBIX I[IOJIyBOJHOBBIX  BHOpPaTOPOB,

pacroyio)keHHbIX Ha paccrossHuu d=0,8A npyr oT apyra, Bo30y>KAaeTcss Tak, 4TO OTHOIICHHE
aMIUTUTYZ TOKOB B BuHOparopax m=0,5, a casur ¢a3 AdD=n. OmnpenenuTb CONPOTHUBICHHUE
n3iydeHus: 1 makcuMmaibHblii KH/[ aHTeHHBI.

8. OnpenenuThs CONMPOTHBICHUE W3IYYCHHUS JHMHEHHON skBuauctanTHOH (d=0,41)
pereTky, cocrosiueil u3 N=3 cuH(pa3HbIX 10JIyBOJIHOBBIX BUOPATOPOB.
9. AHTEeHHa BOJIHOBOM KaHal HMEET 4YEeThIpe IUpEKTOopa W padoTaeT Ha 4YacToTe

F=75MI'11. O6mass nnmuHa anteHHbl L=2M. Paccumtarh M MOCTPOUTH B MOJISPHBIX KOOpIMHATAX
HOpMUpoBaHHbIe amruTyAHble JIH B mmockoctsx E u H.

10.  Ouenuts KO03G(UUIMEHT HAMPABICHHOIO JEHCTBUS pPYHNOPHOM aHTEHHBI MPHU
3aJlaHHBIX pa3Mepax pyrnopa.
11. [Jlana nwuHeliHas aHTEHHAas peIIeTKa, COCTOSAIIAs U3 TPeX IOJIYBOJHOBBIX

CHMMETPUYHBIX JJIEKTPHYECKUX BUOpaTopoB, mar pemetku d = A/3. Omnpenenuts yclaoBus
OCEBOI'0 peKMMa pabOThI /1J1sl JAHHON aHTEHHOM PEIIEeTKHU.

12. Jlana JMHeilHas aHTeHHas pelleTKa, COCTOsIAs U3 TpeX MOJYBOJHOBBIX
CHMMETPUYHBIX JJIEKTPHUECKUX BUOpaTopoB, mar pemetku d = A/4. Omnpenenuts yclIOBUSA
HAKJIOHHOTO pexkuMa paboThl (6 = 5°) 118 NaHHOM AHTEHHOH PElIeTKH.

ITepedyenn TecTOBBIX 3aaHui A8 NpoBepku chopmupoBanHocTn komnerenuun IK-

1. 3apanue c enuHUYHBIM BbIOOpOM. BriOepuTte oiMH MpaBUIIbHBIN OTBET.
CnupanbHas aHTEHHA NPEACTaBIAET PAa3HOBUIHOCTD:
A) aHTeHHBI OeryIeil BOJIHBI;
b) Hu3konpodunpHOi aHTEHHBI;
B) noronepuoanueckoil aHTEHHBI;
I') anepTypHoil aHTeHHBI4

2. 3amaHue ¢ MHOKECTBEHHBIM BHIOOpPOM. BBIOepHTE HECKOIBKO MPABHIIHLHBIX OTBETOB.

Kak m3BecTHO CBOMCTBA (Da3MPOBAHHBIX PEIIECTOK OMPEACIAIOTCS OTHOIICHHeM d/A.
VBenunueHue qaHHOro oTHOIEHU d/A BEIET K

A) YBETUYEHHUIO YuClIa OOKOBBIX JIETIECTKOB;

b) k ymeHbIIeHHIO Yynciia OOKOBBIX JIETIECTKOB;

B) x yBeTMUeHUIO MIMPUHBI JHArpaMMbl HAPaBIEHHOCTH;

') k cy’)KeHHUI0 IIUPUHBI TUATPAMMBbI HAITPABIIEHHOCTH;

3. 3anmanue ¢ eTIMHUYHBIM BEIOOpOM. BriOepuTe 01MH MpaBUIIbHBINA OTBET.

[Ipn xakux ycnoBusax (capure ¢a3) JMHEHHAs aHTCHHAs peleTka padoTaeT B
pEeXHUME OCEBOTO U3JTy4eHUs?

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

B) npu cundaznom Bo3OyxneHun Beex anemeHToB Ay = 0;

B) ipu casure ¢as, ynosnerBopsitomeM ycnosuo 0 < Ay < k - d,;



3amaHue ¢ eMMHUYHBIM BEIOOpOM. BriOepuTE O/TMH NMPaBUIILHBIN OTBET.

KHJI D(0) B mnpousBoibHOM HampasieHuu 0 omnpenensiercs wepes KHJ B
HaIpPaBJICHUU MaKCHUMAaJIbHOTO U3Ty4eHus: Do ¥ 3HaYeHHnEe HOPMHUPOBAHHOW XapaKTEPUCTHKH
HAIPaBJICHHOCTH B 3TOM HampasieHuu F(0) 3aBucUMOCTBIO:

A) D(0) = F(6) - Do;

B) D(6) = F(6)? " Dy;

B) D(8) = F(6) - D&;

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

3agaHue ¢ eIMHUYHBIM BIOOPOM. BriGepuTe 01MH MpaBUIIbHBINA OTBET.

VYpoBeHb OOKOBOT'O M3JIyu€HHs] B HOPMUPOBAHHON XapaKTEPUCTUKE HAIIPABICHHOCTH
10 HAINPSHKEHHOCTH 1oJ1st 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 ¢ eIMHUYHBIM BIOOpOM. BriOeprTe 0/1MH paBUIIbHBIA OTBET.

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

A) mepBUYHBIA U3iIydaTenab paboTaeT B PeKUME JTUPEKTOpA, BTOPUUHBIN B pEeKUME
pedaekropa;

b) BTOpHuHBI H3iTydaTenb CBs3aH ¢ MUTaroeM (GUIepoM, IEPBUYHBIN HE CBSI3aH C
MUTAIUM puaepom;

B) nepBuuHBIii U3MyyaTens CBs3aH ¢ MUTarOIIEeM (UIepoM, BTOPUYHBINA HE CBSA3aH C
MUTAIUM Quaepom;

I') BTOpuuHBIi H3Ty4yaTenb paboTaeT B peKUME TUPEKTOpa, IEPBUYHBIN B pEeKUME
peduiexropa;

3anaHue ¢ eTMHUYHBIM BBIOOpOM. BriGepuTe 01MH MpaBUIIbHBINA OTBET.

B ¢wunepe, wuneanbHO COrnacoBaHHOM C Tepefaiollell aHTEHHOW, 3HauyeHHe
koa¢dunmenTa Oeryuiei BOJIHbI PaBHO:

A) 1,0;

b) 0;

B) —oo;

1,5

3anaHue ¢ eTMHUYHBIM BBIOOpOM. BriOepuTe 01MH MpaBUIIbHBINA OTBET.

B none H3JTy4YCHUA JIMHENHOT O CUMMCTPUYHOTO JJICKTPUYICCKOT'O BI/I6paTOpa B
CBO60)IHOM IMPOCTPAHCTBC HANIPAKECHHOCTD JJICKTPHUICCKOI'0 IMOJIA B JIaHBHefI 30HEC C pOCTOM
PaCCTOAHUA T

1
A) yObIBaeT Kak =
b) He usmensercs;

1
B) yOniBaeT kak et

1
I') yObIBaeT kak -t

3agaHue ¢ OTKPBITHIM OTBETOM. BBeauTe OTBET.
B cucreme cBsi3u, UCTIONB3YIOUICH IS Iepelaui paiuoOBOIHbI C JITUHON BOJIHBI A=7
CM, MPUMEHSETCS aHTEHHA C T€OMETPUYECKOM IUIOMIaAbI0 M3ydaeMol moBepxHocTu 490

cM?. Kospduuuent wucnonp3oBaHus wusdydaromeil nosepxHoctu k=0,8. Onpenenuts



KOd(ppUIMEeHT HampaBJICHHOTO JeHCTBUS (OTBET BHECTH B Ab, C TOYHOCTHIO IO OJHOTO
3HAaKa M0CJIe 3asToN)

10. 3amaHue ¢ OTKPBHITHIM OTBETOM. BBeuTe oTBeT
Ha pucyHke mpejacraBiieHa auarpaMma HaIpaBICHHOCTH PYHNOPHON aHTEHHBI B
JICKapTOBOM CHUCTEME KOOPAMHAT C JIOrapu(MUYSCKUM MACIITadOM IO OCH OpJHHAT.
HeobxoauMo onpeaennTs MIMPHUHY JUarpaMMbl HapaBJIeHHOCTH 26 s (OTBET 3alMChIBaiTe
B Ipajycax, OKpyIJIeHHE MPOU3BOJUTH 0 MpaBUIaM MaTeMaTUKH, BHOCUTh TOJBKO ILETYIO
4acTh)
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11. 3amanue ¢ OTKPBITHIM OTBETOM. BBeuTe oTBET
KH/I anemMeHTapHOro 3JeKTPUYECKOr0 U3JIydyaTessl B HApaBJIECHUH MaKCUMaJIbHOTO
W3JIy4eHUH paBeH .... OTBET BBECTH B BHJI€ COOTBETCTBYIOUIETO YMCIA, C OJHUM 3HAKOM
MoCJIe 3amsiTol, Hanpumep, 3,5

12. 3amaHue ¢ OTKPBHITHIM OTBETOM. BBeuTe oTBET
[lana nMHeHas aHTEHHas pelIeTKa, COCTOSIIAs U3 ABYX AJIEMEHTOB: MEPBUYHOTO U
BTOpUYHOro. IlogHOE peakTUBHOE CONPOTHUBIEHUE BTOPUYHOIO M3JIydarels HMeEeT
WHIYKTUBHBIA Xapaktep. B 3Tom ciydae BTOpWYHBINH H3NTydaTenb paboTaeT B pPEXUME
(oTBeT BBEUTE B UMEHUTEIILHOM Ma/IeXKe)

PaspaboTumk: ¢ ////'7/7K =i Jo1eHT, K.¢.-m.H. [IlyctoB H.II.

y

[IporpamMMma coctaBiena B cooTBeTcTBUM ¢ TpeOoBaHussMU OI'OC BO u yuuThiBaeT peKoMeHaaluu
ITOOII no nampasnenuto u npoduito noarorosku 03.03.03 Pagnodusuxka.

ITporpamma paccMoTpeHa Ha 3acefaHuu Kadeapsl paguo(U3UKI U paaHodTIeKTPOHUKH
«30» aBrycra 2021 r. npotokomn Ne 1

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

Hacmoswas npoepamma, He Mmodxxcem Ovimb 6ocnpouzeedeHa HU 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 pa3peuleHus Kagpheopsl-pa3spabomuuxa npocpammol.



