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I. LIEJIV M1 3AJTAYM JIMCLHMIIIAHBI

[Iporpamma aucuMIUIMHBI pa3paboTaHa B COOTBETCTBHM C OCHOBHOW 00pa3oBaTENbHOU
nporpaMMoil 1o HamnpasieHuto noArotosku 09.03.02 HMupopManmoHHbIE CHCTEMBbI H
TeXHOJIOTUM [Ipe/lHa3HaueHa [yl oOecnedeHus Kypca «AHTEHHO-(UIEPHBIX YCTPONCTBa»,
M3y4aeMOro CTYJEHTAMH B TEYEHHUE CEABMOIO CEMECTPA.

OcHOBHast uenp Kypca — HAy4yuThb CTYJEHTOB OCYULIECTBIIATh IPABWIbHBIN BBIOOP
AQHTEHHO-()UACPHBIX CHCTEM IIPH PELICHUH MPAKTUYECKHUX 3a/1a4; CIIOCOOCTBOBATh Pa3BUTHIO UX
UHTEIIJIEKTa, TBOPYECKUX CIOCOOHOCTEH, KPUTUYECKOTO MBIIUIEHUS W HPYAULMH B XOJeE
IIPOBEJICHUS 3aHATUM.

Jlist moCTHKEHUS TaHHOM 1IEJIM TTOCTaBJICHBI 3a0aui.

. JlaTb CcTyJneHTaM OCHOBHbIE 3HAHMsS [0 BOIpPOCAaM M3JIyYyeHHs M IpHeMa
3JIEKTPOMArHUTHBIX BOJIH aHTEHHO-(QUJIEPHBIMU CUCTEMaMH;

o Crioco6cTBOBATH OBIIAJCHUIO METOIAMHU pacueTa aHTEHHBIX CHCTEM;

o O3HaKOMHTH CTYZCHTOB C OCOOCHHOCTSIMH COTJIACOBAHMS aHTEHH U (puepos

o JlaTb BO3MOXHOCTb MOJyYUTh HABBIKU pa0OThI C pealbHbIMH aHTEHHAMHU.

Il. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebHast JucUUIUIMHA «AHTEHHO-(DUAECpPHBIE YCTPOMCTBA» OTHOCHUTCS K YacTH,
dbopMupyeMoil yyacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHH.

Jnist u3y4yeHus AaHHOW y4eOHOM AMCUMIUIMHBI HEOOXOIUMBI 3HAHHS, YMEHUS U HaBBIKY,
dbopMupyeMble MPEeAIECTBYIOIUMU AUCIUILTTHHAMMU:

. OCHOBBI PaJIN03TEKTPOHUKU

. PangnoTexHuueckue 1enu U CUrHaNbI

. OcHOBBI ITUGPOBOI ITEKTPOHUKU U CXEMOTEXHUKHU

J [IpousBoacTeenHas npakrtuka. (HayuHno-nccienoBatenbckas pabora)

[lepeuenp mocnenyrOmMUX Y4YEOHBIX AUCHUUIUIMH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHMUA,
YMEHHUS ¥ HaBbIKH, (hOpMUpyeMble TaHHOH yueOHO! TUCIUIITUHOM:

° CHYTHI/IKOBBIG CHUCTCMBI paJluOHaBUTallun

L4 BoitokoHHO-ONITHYECKHE TUHUH CBI3U

o (GHU3HIECKOTr0 IKCIIEPUMEHTA

. [IpeaumiomHas mpakTuka

. [ToaroToBka K MpoOIEAype 3allUThl U 3aIlUTa BBITYCKHOH KBaIH(UKAIUOHHON
paboThI

I11. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI

[Iponiecc ocBoeHMs AMCHUIUIMHBI HampaBieH Ha (opMUpOBaHHE KOMIIETEHIMHA B
coorBerctBun ¢ @®I'OC BO wu OIl BO mno wnanpaBinenuto moxarotoBku 09.03.02
HNupopmManoHHbIE CHCTEMbI M TEXHOJIOTHH.

IlepeyeHb NIAHNPYEMBbIX Pe3yJbTATOB 00yUYeHMS 10 JUCUHUIIJIMHE, COOTHECEHHBIX €
HHAUKATOPAMU AOCTHUKEHUS KOMIIECTECHIIM A

HNuauxkaropsl
Komnerennus . Pe3yabTarsl 00yueHus
KOMIIeTeHIIUI
IIK1. NUTK-2. | [IK1.UTK-2.1. [IK1.1UTK-2.1. 3-1. 3HaeT
Crniocoben BBIIOJIHATE | POpMynupyer METOABI | CTPYKTYPHBIE  CXEMBI ~ AHTEHH
pacuer anteHH u CBY | npeacTtaBieHus, aHajau3a M | pa3IMYHBIX THUIOB M YCIOBHS HUX
YCTPOKHCTB B | pacueTa aHTEHH IIPUMEHEHUS.




TCIICKOMMYHHUKAIITMOHHBIX
cUCTeMax U  MPOBOJUTH
MOACIIMPOBAHUC OTACIIBHBIX
qacTell paJnodJICKTPOHHBIX
CpencTB

TIK1.UTK-2.1. 3-2. 3HaeT MEeTOIBI
oTpezieNieHus MapaMeTpOB aHTEHH.
TIK1.1MTK-2.1. 3-3. 3HaeT MeTOIBI

u COCOOBI
JNEKTPOJMHAMUYECKOTO  pacueTa
napaMeTpoB AHTEHH.

I[IK1.UTK-2.1. V-1. YMmeer
000CHOBaTh MPHUMEHEHHUE TOTO
WIM WHOIO THIIA aHTEHHBI B
3aBHCHMOCTHU oT pernraeMoit
3a7a4H.

IIK1.UTK-2.1. V-2. Vmeer
MOJICTTUPOBATH IMapaMeTPhbl aHTCHH
B CAIIP.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0BbeM TUCHHUILINHBI COCTABJNACT 4 3a4eTHBIX eaAuHuIbI, 144 yaca

W3 Hux 0 9acoB — mpakTu4eckas moJAroToBKa,
DopMa NPOMEKYTOYHOM ATTECTALMM: IK3aAMeH

4.1. CoaepxxaHue THCHMILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B Y4eOHbIX 3aHATHI H OTBeJIeHHOT0 HAa HUX
KOJIHYeCTBA AKA/IeMHYeCKHX YACOB

Bunbr yaeOHON paboThI, BKITIOUAs
CaMOCTOSTEIbHYIO paboTy 00yJaromuxcs,
MPaKTHYECKYIO MOATOTOBKY U TPYAOEMKOCTb

=
N 2 g E (B gacax) ®opma TeKyuero
n/n Pazjen qucuunimHbl/Tema S g % & KourakTnas paGoTa npenojasarens ¢ | £ KOHTPOJIs1
g g | E S ¢ Oy JaroIMUMKCs E % £ ycneBaeMocTH
=} = © ¢ = 8
S 5 B £ 5 8 Jlekun Tpaxtuecioe/ Koneyasr| S 2 'S
o 9 Im a2 S JaGoparopHoe § = a
© m EEEq 3aHATHE aumst @)
1 2 3 4 5 6 7 8 9 10
OcHosuble ToHaTrs. Onpenenenue anteHH. OCHOBHBIE TPUHIIATIBI
1 pea pHHL 7 | 6,05 0 4 0,05 2 TectupoBanue
pacueTa aHTeHH. AHTCHHA B CBOOOIHOM IIPOCTPAHCTRBE.
2 |OCHOBHBIC ICKTPUUICCKUEC TTOHSITHS AHTCHH. 7 6,1 0 4 0,1 2 TectupoBanue
3 [[lapameTpsl IPUEMHBIX aHTEHH. 71 41 0 2 0,1 2 TectupoBanue
4 |DneMeHTapHbIC U3TyUYaTENH. 7| 41 0 2 0,1 2 TectupoBanue
CornacoBanue B aHTEHHO-(HASPHOM TpakTe. Bo e 11 1 TEeK i
5 bunep TPaKT JIHBI B (DUICPHBIX 7 110,05 0 9 o/4 0,05 9 WCHMEHHBIN TEKYIIHN
JUHUSX. KoHTpoJib. 3amura JIP.
. . IT 5 i
6 |CuMMETpPUYHBIN AJIEKTPUUECKUN BUOPATOD. 7| 201 0 4 4/8 0,1 4 MCHMCHHBIH TCKYIIAM
KOHTpoJib. 3amura JIP.
7 |Cucrema CBsI3aHHBIX JEKTPUUYECKUX BUOPATOPOB. 71 41 0 2 0,1 2 TectupoBanue
JIuHeWHbpIE aHTEHHBIE emietki. HampasiieHHBIE CBOMCTBa IIncbMeHHBIN TEKYIINI
8 ! P p 71161 0 4 416 0,1 2 cbMe ey
JIMHEWHBIX aHTEHHBIX PEIIETOK. KOHTpOoJib. 3amuTa JIP.
9 |B030yKIeHHbIE TOBEPXHOCTH. 7 | 405 0 2 0,05 2 TecTupoBaHue
10 |PynopHble aHTEHHBI. 71161 0 2 2/8 0,1 4 ITrceMeHHpIH Teky it
KOHTpOJIb. 3amura JIP.
11 |AnTennsl pasnuuHoro HazHadeHus. AnTeHHsl KBY u CBUY. 7 | 4,05 0 2 0,05 2 TectupoBanue
12 |AnTennsl pasnnuHoro HazHadeHus. Autennsl OBY n YBU. 7 | 18,05 0 2 4/8 0,05 4 IInchbMeHHBIN TeKyIui




KOHTpoJIb. 3ammuTa JIP.

13 |AnTennsl paznuuHoro HazHadeHus. Aurenasl HU, CU u BY. 7 | 4,05 0 2 0,05 2 TectupoBanue
4.2. IlnaH BHeayANTOPHOI CAaMOCTOSITeJIbHON padoThl 00Y4aKOUIMXCS 110 JUCHHILIHHE
CamMocTosTenpHas pabota 00ydaromuxcs VYuebHo-
T METO/INYECKOe
Cemectp Haszeanue pasnena, Temsl Bun camocrosaTenpHOM Cpoxu i};}ioe OneHo4HOE CPEACTBO obecrieuenue
M Th o
pa6OTbI BBITNIOJIHEHUS (uac.) CaMOCTOSITCIbHOU
] paboThI
OcHoBHbIe OHATHA. OTIpeieieHre aHTeHH.
PaboTa ¢ yuebHUKOM,
7 |OcHOBHBIE IPUHLIUIIBI pacuyeTa aHTCHH. AHTEHHA . 1-2 nenens 2 TectupoBanue
B CBOOOIHOM MTPOCTPAHCTRE. CHpaBOqHOI:I
UTEpaTypoit
7/ |OCHOBHBIE JIEKTPUUECKHUE MTOHSITUS AHTEHH. /IATCPATyPOH, 3-4 nepens 2 TectupoBanue
MEPBOMCTOYHUKAMU,
7 |[TapameTpbl MPHUEMHBIX AHTCHH. 5 Henens 2 TectupoBanue
KOHCIIEKTOM.
7  |DnemeHTapHBIC M3ITy4YaTeIH. 6 Henens 2 TectupoBanue
CornacoBanue B aHTEHHO-()UIEPHOM TPAKTE. [TucbMeHHbIN TeKy Ui
7 bunep p PaGora ¢ yueOHHKOM, 7 Henens 2 v
BousHbl B GuiepHbIX JINHUSIX. N KOHTpouIb. 3ammTa JIP.
CITPaBOYHOM » =
. N N [TucbMeHHbBIN TeKyIuit
7 |CuMMETpHYHBIN SJICKTPUUECKUI BUOPATOP. JUTEPaTypoi, 8-9 nenens 4
KoHTpoJib. 3amuTa JIP.
MEePBOMCTOYHUKAMH,
CucremMa CBSI3aHHBIX DIIEKTPUIECKUX
7 KOHCTIEKTOM. 10 nenens 2 TectupoBanne
BUOPATOPOB.
" Kommnsroreproe " =
Jlunelinbpie anTeHHble pewieTku. HanpaBneHHbie [TucbMeHHbIN TeKy Ui
7 . o mojenupoBanue anTeHH. | 11-12 nenens | 2
CBOMCTBA JMHENHBIX AHTEHHBIX PEILIETOK. KOHTpoJib. 3amura JIP.
7/ |B030yXJIeHHbIE TOBEPXHOCTH. 13 nenens 2 TectupoBanue
[TuceMeHHBIN TeKyITHI
7 |PymopHbIe aHTCHHBI. 14 nenens 4 v
Pabora ¢ yueOHUKOM, KOHTpOJIb. 3amuTa JIP.
AHTEHHBI PA3JIMYHOTO Ha3HAUYCHUSI. AHTCHHBI CIIPaBOYHOU
7 o 15 Henensa 2 TectupoBanue
KBY u CBY. JIUTEpaTypoi,
AHTEHHBI Pa3TUYHOTO HAa3HAYCHHS. AHTEHHBI IIEPBOUCTOYHHUKAMH, [TuceMeHHBIN TEKYIUH
7 16 Henens 4
OBY u YBY. KOHCIIEKTOM. KOHTpoJib. 3amuTa JIP.
7 AHTEHHBI PA3JIMYHOTO HA3HAUYEHHUSI. AHTEHHBI 17 Henens 5 TecTIHDOBAHIe
HY, CY u BY. A p
O01umii 00beM CaMOCTOATEIbHON PadOThI N0 TMCHUILIHHE (YAC) 32




=

4.3. CoaepxaHne yueOHOr0 MaTepuaJia

CBOOOTHOM TIPOCTPAHCTBE.

©XoNO~wWN

10. PymopHble aHTEHHBI.
11. Antenns! paznuunoro HazHaueHusi. Aurennsl KBY u CBY.
12. AnTenHsl pa3nnyHoro HazHaueHus. Aurennsl OBY u YBY.

13. AnTenHsl paznuyHoro HazHaueHus. Autennsl H4, CH u BY.

OCHOBHBIE JIEKTPUYECKUE TIOHATUS AaHTECHH.
[TapameTpsl IPUEMHBIX aHTEHH.
DneMeHTapHbIE U3Ty4aTesu.
CornacoBaHue B aHTEHHO-(pUIepHOM TpakTe. BOHBI B GUIEPHBIX TUHHSIX.
CHUMMETPHUYHBIN NEKTPUUECKHUI BUOPATOP.
Cucrema CBSI3aHHBIX 3JIEKTPUUECKUX BUOPATOPOB.
JIunelinble anTeHHbIE pelieTkd. HanpaBieHHble CBOMCTBA JINHEWHBIX aHTEHHBIX PELIETOK.
. B030y»xaeHHbIe TOBEPXHOCTH.

OcHoBueble oHsTHS. Onpezaenenne anteHH. OCHOBHBIEC MPUHIIUIIBI pacyeTa aHTeHH. AHTEHHA B

4.3.1. llepeyeHb CeMMHAPCKUX, IPAKTHYECKUX 3aHATHII  J1a00pPaTOPHBIX padoT

HanmeHnoBanue TpynoemkocTs
Ne Ne CeMHHAPOR, (uac.) Ouenounnie | ®opMupyemMbie
pazaena NPAaKTHYECKUX U M3 Hux
/1 Bcero Cpe/ACTBa KOMIeTeHI[UH
U TEeMBI JIa0O0paTOPHBIX wacop | MPAKTHUECKAs
padoT NOAr0TOBKA
1 2 3 4 5 6 7
[131 3HakoMcTBO C
MIpOrpaMMoM
MMANA GAL.
CornacoBanue .
IIPOCTOU AHTEHHBI HHCBMGHH} ™
1 5 (KOMIIbIOTEpHOS 6 TeKYIIHH IIK1. UTK-2.
KOHTPOJIb. IMIK1.UTK-2.1.
MO/ICIUPOBAHHE) amra JIP.
JIP1  CornacoBanue
aHTEHHO-(UIEPHOTO
yCTpOICTBA c
IpUEMOIIepeIaTYUKOM
132 Uccnenosanue
CBONCTB
CUMMETPHYHOTO
IEKTPHUYECKOTO
BUOparTopa .
(KOI\I/I)HBKE)TCPHOEE HHCBMGHH} "
2 6 MO/JICITUPOBAHHE) 12 TEKYIHIH [IK1. UTK-2.
KOHTPOJIb. IMIK1.UTK-2.1.
JIP2  HccnenoBanwue Samura JIP.
XapaKTePUCTHK
HaNpaBICHHOCTH
CUMMETPUYHBIX
NEKTPHUECKUX
BUOPATOPOB
133  HccnenoBanue [MuceMeHHbIH MK1. UTK-2
3 8 JUHEHHBIX aHTeHHbIX | 10 TEKY U . ’
PELIETOK KOHTPOJIb. TK1MTK-2.1.




(KoMIbIOTEpHOE
MOJICJINPOBAHHE)
JIP3
XapaKTEPUCTHUK
HaIlpaBJIEHHOCTH
JMarna3oHHbIX
CBONCTB
TEJIEBU3UOHHBIX
AHTCHH
JELUMETPOBOTO
JMana3zoHay.

Hccnenosanue

Sarmra JIP.

I134 Pemrenue 3amau
JIP4
XapaKTePUCTHK

PYTIOPHBIX aHTEHH

10

HUccnenosanue

10

ITucebMeHHBIN
TEeKYILUN
KOHTPOJIb.
3amura JIP.

[IK1. UTK-2.
I1IK1.UTK-2.1.

1135
aHTEeHH
BOJIHOBOU
(KOMITBIOTEPHOE
MOJICIMPOBAHUE)
12 JIPS
XapaKTePUCTHK
HaIpPaBJIEHHOCTU
(hazupoBaHHOU

oOnyudarenen

HccnenoBanne
THIIA
KaHal

HUccnenosanue

JINHEUKHU CIIMPAJIbHBIX

12

ITuceMeHHBIN
TEKyIIHN
KOHTPOITb.
3ammuTa JIP

[IK1. UTK-2.
[TIK1.UTK-2.1.

4.3.2. IlepeveHb TeM (BONPOCOB), BLIHOCHMbBIX HA CAMOCTONITE]IbHOE N3yYeHHe CTYIeHTAMH B
paMkax camocTositesbHoi padoTsl (CPC)

Ne Tema 3aganue ©opmupyemasn NIAK
n/n KOMIIeTEeHIIUS
1 2 3 4 5
OcHOBHBIE MOHSTHS. IIK1. UTK-2.
OHpeI{eHeHI/Ie AHTCHH. | QCcMBICJICHHEC [IK1. UTK-2
1 | OcHOBHBIC NPHHIHUIBI pacyeTa MaTepHana ’ '
aHTEHH. AHTEHHA B CBOOOIHOM | jrekmuid.
ITPOCTPAHCTBC. ITonroroBka K
2 OcHOBHBIC anektpuyeckue | [131. IIK1. UTK-2. I[IK1.UTK-2.1.
MHOHSTHS AHTCHH. ITonroroBka K
BBITIOJTHCHHIO IIK1. UTK-2. I1IK1. UTK-2.
3 | [TapameTpbl MPHUEMHBIX aHTCHH. 1P1
ITIK1. UTK-2. [TIK1.UTK-2.1.
4 | DneMeHTapHbIC U3ITyYaTeIIH.
OcMBbICTICHHE ITIK1. UTK-2.
MaTtepuaja
CormacoBanue B aHTCHHO- HeKIHi [K1. UTK-2
5 | dumepHom Tpakte. BomHbl B HOJ:LFOTOBI;a < ' '
(bUACPHBIX TUHUSIX. I131. ToxroToska
K 3amuTte JIP1.
CHUMMETpHYHBIN 3IEKTPUYECKUI Ocmbicrenne IIK1. UTK-2. MKI.ATK-2.1.
6 marepuaia
BUOpATOP. e




IToaroTroBka K
I132. [TonroroBka
K 3amure JIP2.

7 Cucrema CBSI3aHHBIX OcMBbICIIEeHHE IIK1. UTK-2. [IK1. UTK-2.
SIIEKTPHUECKUX BUOPATOPOB. MaTepuaia
JEKLWH. [IK1.UTK-2.1.

JIuHelHbIE aHTEHHBIE PEILETKH.
8 | HampaBneHHbIe CBOWCTBa
JMHENWHBIX aHTEHHBIX PEILETOK.

IToaroroBka K IIK1. UTK-2.
I133. IToaroroska
K 3amure JIP3.

OcMBbICIEeHHE TIK1. UTK-2. [IK1. UTK-2.
9 | Bo30ysKIeHHbIE TOBEPXHOCTH.
Marepuaa
JIEKIIMH. [IK1.UTK-2.1.
IMoaroroBka k IIK1. UTK-2.

10 | PymopHble aHTEHHBI. [134. TToAroToBKa

K 3amure JIP4.

AHTEHHBI pa3IugHOrO [1IK1. UTK-2.
11 | nasnauenus. Anrenunl KBY wu TIK1. UTK-2.

CBU OcMEIcTIeHHE

AHTEHHBI Pa3IUYIHOTO Mi;ip E;Ha [IK1. UTK-2 IIK1.UTK-2.1.
12 | masnauenus. Anrenusl OBY wu L ' '

VBYU IToaroroBka k

AHTC.HHI:I Pa3IMYHOTrO 1135. loarotoska [IK1.MTK-2.1
13 | masmauenmns. Aurenns HY, CU & sauure JIPS. TKI. UTK-2.

n BY.

4.4. MeToanyeckue yKa3aHus 10 OPraHU3aLHN CAMOCTOSITeIbHON PadoThl CTYIEHTOB

Llenbio camMOCTOATENBHOM pabOThl ABISETCS OBJAZACHUE (YHIAMEHTAIBHBIMU 3HAHHMSIMHU,
npodeccHOHAIbHBIMY,  3HAHUSIMM, YMEHUSMH UM  HaBbIKAMHM, OIBITOM TBOPYECKOW U
UCCIIeZIOBATENIbCKOM  JEATENbHOCTH IO  HANpaBlIE€HHIO MOATOTOBKH. OCHOBHOW  (opmoit
CaMOCTOSITENIbHOM paboThl SIBJISIETCS M3yYeHHE YYEOHOro mMarepualia JUCHUUIUIMHBI 110 KOHCIEKTY
JEeKIMHA, C TpUBJICUYEHHEM pPEKOMEHJ0BaHHON mureparypbl. s paboTbl ¢ juTepaTypoi
HCIIOJIb3YIOTCA B OMOJIIMOTEUHBIN an(aBUTHBIA U CUCTEMATUYECKUN KaTaJloTH, a TaK K€ PecypcChl
cetu Murepner. U3yuas marepuan mno yuyeOHHKY, CIEAyeT MEPEXOIUTh K CIEAYIOLIEMY BOIPOCY
TOJIBKO TOCJ€ MOJIHOTO ysICHEHUs npeabiayiero. Eciu B nmporecce caMocTosTeNbHOM paboThl Haj
U3y4YeHUeM y4eOHOro MaTepuasia BOZHUKAIOT BOPOCHl HEOOXOMMO 00paTUTHCS K MPET01aBaTelto
JUISL TIOJTyYEHUS Pa3bsICHEHU.

4.5. IllpumepHasi TeMaTHKa KYpCOBBIX padoT
BrimonHeHne KypcoBbIX paboT HE MPETyCMOTPEHO YUSOHBIM IIAHOM

V. VUEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITEYEHUE
JUCHUIIIMHBI

a) nepevyeHb JUTEPATYPhI

1. Awntenns! u ycrpoiictBa (CBY): pacdyer U n3MepeHue XapakTepUCTHK : yuyeOHOoe mocodue
s By30oB / HO. E. Murensman, P. P. A6aymumun, C. I'. Ceruyros, C. H. I1laGynun ; nox
obme#t pepakuuent 10. E. Murensmana. — Mocksa : UzparensctBo FOpaiir, 2022. — 138 c.
— (Boicmiee ob6pazoBanue). — ISBN 978-5-534-08002-5. — Tekct : s1eKTpOHHBIN //
OopasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/492640

2. TepMUHOJOTMYECKUI ClIOBaph MO aHTEHHO-(UAEPHBIM YCTPOMCTBaM : yueOHOe mocobue
st By3oB / U. A. 3enenun, J{. B. Xypanés, 1O. I'. [Tacreprak, C. M. ®enopos. — CaHKT-



https://urait.ru/bcode/492640

[TerepOypr : Jlanb, 2022. — 292 ¢. — ISBN 978-5-8114-8277-1. — TekcT : 31€KTPOHHBIN
// Jlanb : anekTpoHHO-OMOIHOTeuHas cuctema. — URL: https://e.lanbook.com/book/187478
3. Caxun B. U. KommproTepHoe MOJEIMpPOBAHWE HAIMPABICHHBIX CBOWCTB aHTEHH : y4eO.
nocodue / B. . Caxun, C. B. YuyukoB. — Upkytck : U3n-Bo UI'Y, 2013. — 86 c. Pexum

JOCTYTIA: ou3 "bubnuorex". - Heorpanuu. JOCTYII.
https://isu.bibliotech.ru/Reader/Book/2015112909201770467400001060

0) mepuogUYecKHe U3TAHUS

B) CIIMCOK aBTOPCKUX METOANYECKHX pa3padoTok

B paMkax JIUCHUIUIMHBI NPEIyCMOTPEHO HCIOJb30BaHUWE Y4EeOHBIX KEWCOB, pa3pabOTaHHBIX
COBMECTHO € MHAyCTpuanbHbIMU mapTHEpamu mnporpammbl (OO0 HIID «Popycy, OO0O
«Hpkyrtckas Hedrsaas kommanusny, OO0 «CUJIA HOuuon», OO0 «3eon», MC3® CO PAH»).

r) 6a3bl TaHHBIX, HHPOPMALHOHHO-CITPABOYHBIE H MIONCKOBbIE CHCTEMbI

1. Hayunas 6ubnmmorexa UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html

2. b KHHT u MPOIOTIKAFOIIAXCSI U3JaHuN
http://ellibnb.library.isu.ru/cgibin/irbis64r_15/cqiirbis_64.hitm?LNG=&C21COM=F&I21DBN=IR
CAT&P21DBN=IRCAT

3. DnexTpoHHbII ynTanbHbI 321 «budanoTex» https://isu.bibliotech.ru/

4. DnektponHas oubianoreuHas cucrema «M3narenpctBo «Jlaub» http://e.lanbook.com

5. DnexTponHas 6ubnmoreunas cucrema «PYKOHT» http://rucont.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHbI
6.1. YueOHo-1a60paTopHoe 060py10BaHueE:

JlabGopatopust 317 ays mpoBeACHHUS MPAKTHYECKUX U JaOOPATOPHBIX 3aHITHH, OCHAICHHAS
1a00paTOpHEIM  000pPYIOBaHUEM/KOMIUIEKCOM 1O HW3YYCHHIO aHTEHHO-(UICPHBIX YCTPOICTB,
MEPCOHAIBHBIMA KOMIIBIOTEPAMHU, CICIHAIBHBIM MPOTPAMMHBIM OOECIIEYEHHEM M CBOOOIHBIM
JOCTYTIOM B ceTh Internet.

6.2. IlporpamMMHOe oGecrieyeHue:

1. IIporpamma monenupoBanus anteHH MMANA-GAL — 6a3oBas Bepcusi.

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

3. WinProl0 Rus Upgrd OLP NL Acdmc. CyGnuiiensuonnsiii goroop Ne 502 ot
03.03.2017 Cuaer Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 or 03.03.2017 JIuuensus Ne
68203568. beccpouHo.

4, Kaspersky Free (exxerogno oonoBnsiemoe [10). VcnoBust uCoab30BaHuUs MO CCHUIKE:
http://lwww.kaspersky.ru/free-antivirus/ . Beccpouro.

6.3. Texunueckue M 3JIeKTPOHHbIE CPeCTBA:
B xozme ydueOHOrO mporecca MCHONB3YIOTCS TEXHHYECKHE CPEICTBA OOYUYECHUS M KOHTPOJIS
3HAHHUU CTYJCHTOB (IIPE3EHTAINH, KOHTPOIUPYIOIIUX MTPOTPaMM, JEMOHCTPAIMOHHBIX YCTaHOBOK),

HCMOJIb30BAHUE KOTOPBIX MPEYCMOTPEHO METOANYECKON KOHUETIIIMEN MTPEMNOJABAHUS

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'HA


https://e.lanbook.com/book/187478
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/

Ha JICKOUAX HCIOJB3YIOTCA AKTUBHBIC MCTObI 06y‘~I€HI/Iﬂ (KOMHBIOTepHBIX CPIMy.]'ISIHHfI,
pa30op KOHKpeTHBIX cuTyauuid). [lpakTrueckue 3aHATHS TMPOBOASTCS B MHTEPAKTHBHOW (popme.
JIaboparopHbie pabOTHI TPOBOAATCS ¢ UcToiib3oBaHueM [I19BM ¢ mocneayromiei 3armmToi.



Vill. OHEHOYHBIE MATEPHAJIBI U1 TEKYHIEI'O KOHTPOJIS 1N
IMPOMEXYTOYHOM ATTECTALIIUA

Texyuuii KOHTPOJIb peanu3yeTcs B BUJE MPOBEIEHHUS TECTUPOBAHUS, a TAKKE MHUCbMEHHOTO
Tekymero koHTponsi Ha I[I31-II135, mpum 3ammre maboparopubix pabotr JIP1-JIPS. Texyrmii
KOHTPOJIb HAIIpaBJIeH Ha BbIsABICHUE chopMupoBaHHOCTH KomrneTeHuun OITK-1.

RBOooo~NO WD

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

0.
1.
12.

HpnMeprle BOIIPOCKHI IJISl TEKYIIETr0 KOHTPOJIA:

OcHoBHble mnoHATH. OmnpeneneHne aHTeHHbl. OCHOBHBIE INPUHIMUIBI pacdyeTa AaHTEHH.
AHTeHHA B CBOOOJHOM MPOCTPAHCTBE.

OCHOBHBbIE JIEKTPUYECKHE TapaMEeTPhl aHTEHH (MIepeJaroIIui PexXuM).

[TapameTpsl IpHEMHBIX aHTEHH.

bivoxHAS ¥ 1anbHsA 30HA U3IIy4YEHUs] aHTCHHBI.

DOnemeHTapHble n3nydarenu DOU.

OnemenTtapHsble uznmyyarenu DN,

DOnemeHTapHble n3nydarenu DOU.

OnemeHTapHble n3itydarenu O9P.

DneMeHTapHbIe U3TydaTesu (3JIeMEHTapHbIN y4acToK ()pOHTa BOJIHBL, AJIeMEHT [ 1oiireHca).
CHMMETpHUYHBIN EKTPUYECKUN U3TydaTelb. Pacnpeneenue TOKOB.

CHUMMETPHUYHBIN JEKTPUUYECKUN U3TyyaTelNb. XapaKTepUCTHKA HAPaBICHHOCTH.
CHMMETpUUHBIM 3JEeKTpUYeCKUi u3iaydarenab. ComnpoTHUBIEHUE W3IydeHHs. BxonHoe
COIPOTHUBJICHUE.

Cuctema cBsi3aHHBIX BUOPATOPOB.

AHTeHHbIE penieTku. HanpasiieHHbIe CBOMCTBA.

AHTEHHBIE peneTKH. PeXxuMbl paboTHI.

N3znyyatoniue (Bo30y:k/1€HHbIE TOBEPXHOCTH).

PynopHsie aHTCHHBL.

Anrtennsl KBY u CBY.

Anrtennsl OBY u YBUY.

Anrenns HY, CY, BY.

AHTEHHA BOJIHOBOM KaHaJ.

AHTEHHa criupajibHasi.

AHTEHHa JIoronepuagniecKas.

KosnmnaeapHnast aHTeHHa.

IIpumep 3a1aHul K NIPAKTHYECKUM 3aHATHSIM:

Paccuurare pasmepst COB, paOotatomiero Ha 3agaHHOW paboueil vactoTe. BHIMTONIHUTH
MOJICTMPOBaHNE JaHHOW aHTeHHBI B MMana-GAL.

BoinonHuTh corsiacoBaHue aHTeHHbl B mporpamMme MMana-GAL, mozaenbs aHTEHHBI
3agaeTcsa npenojaBateneM. CoriacoBaHHE BBIMOJHATH U3MEHEHHUEM Pa3MEPOB aHTEHHbI —
OITUMH3AIIUCH.

Brinmonnute cornacoBaHue aHTeHHbl B nporpamme MMana-GAL, monxenb aHTEHHBI
3amaercs mpernogaBateneM. (CorjlacoBaHWE BBITIOJNHATH TOJKIIOUEHUEM PEaKTHBHOM
Harpys3ku.

Onpenenuth Auana3oH padO4YMX 4YacTOT aHTEHHBI. PaboTa BBIMIONHSIETCS B MPOTPaMMe
MMana-GAL, Mmonenb aHTeHHbI 3a/1aeTcs NpenoaaBaTe/iem.



Marepuanbl A8 NPOBedeHUs] TEeKYLIero M MNPOMeXKYTOYHOI0 KOHTPOJS 3HAHMIi

CTY/A€HTOB:
Kontpoaupyembie Kontpoaupyembie
Ne Bua kouTpoJs KOMIIeTeHITHH/
TeMbl (pa3aebl)
HHIMKATOPBI
1 2 3 4
OcCHOBHBIE TTOHSITHSL.
OrmnpezenieHne aHTEHH.
1 Tectupopaue OCHOBHbBIEC  TIPUHITUIIBI [IK1. UTK-2.
pacuera AHTCHH. [IK1.UTK-2.1.
AHTeHHa B CBOOOTHOM
MIPOCTPAHCTRBE.
HOBHBI
2 TectupoBanue gICeK(’)FpI/I‘I:CKI/Ie IKI. ATK-2.
INK1.1UTK-2.1.
MOHSTHUS aHTCHH.
[TapameTpsl HPUEMHBIX IIK1. UTK-2.
3 Tectuponariie aHTeHH. IK1.UTK-2.1.
4 TectnpoBanue DneMeHTapHbIE IIK1. UTK-2.
U3ITy4aTelu. ITK1.UTK-2.1.
CormnacoBanue B
5 CobecenoBaHue MpH 3alIUTe OTYETA AHTCHHO-HICPHOM [IKT. UTK-2.
Tpakte.  BoaHbel B [IK1.UTK-2.1.
(bUIEPHBIX JTHHHSIX.
UMMETPHYHBII
6 ColeceioBaHue NP 3aIIATE OTYETA SCHGKTpeI/IEeCKI/Iﬁ TKI. ATK-2.
INK1.UTK-2.1.
BHUOPATODP.
HUCTEM BSI3aHHBIX
7 TectupoBanue SJ'IGi(TepI/Iil{eCKI(/:IX - TIKT. ATK-2.
IIK1.1UTK-2.1.
BHOPATOPOB.
JluHeitHple  aHTEHHBIE
[IETKH.
8 CobeceoBaHue Mpy 3alyuTe 0TYETA pHeangaBneHHLIe 1K1, HTK-2.
. . INK1.UTK-2.1.
CBOHMCTBA  JIMHEWHBIX
AQHTCHHBIX PEHICTOK.
9 TecrnpoBanue Bo30yxneHHbIE TIK1. UTK-2.
TIOBEPXHOCTH. ITK1.UTK-2.1.
10 CoOecenoBaHue MpH 3aIUTE OTYETA PymnopHbie aHTEHHBI. IKT. UTK-2.
ITK1.UTK-2.1.
AHTCHHBI ~ Pa3JIUYHOTO K1 UTK-2.
11 TectupoBaHue Ha3HAYCHHsI. AHTEHHBI K1 ATK-2.1
KBY u CBY. ) T
AHTCHHBI ~ Pa3IUYHOTO K1, UTK-2.
12 CobecemoBaHue Py 3alUTe OTUETa Ha3HAYCHHS. AHTCHHBI K1 UTK-2.1
OBY u YBY. ' T
AHTEHHBI  Pa3JIUYHOTO [IK1. UTK-2.
13 TectupoBaHue Ha3HAuCHHs. AHTCHHBI K1 ATK-2.1
HY, CY u BY. ) o
[1IK1. UTK-2.
14 TectupoBanue Bce pazaensr K1 UTK-2.1.
15 IToaroroBka k 3K3aMeHy Bce pazaensr [IK1, HTK-2.

I1IK1.UTK-2.1.




IlepeyeHb TeOpeTHYECKHX BOMPOCOB K 3a4€TYy € OLEHKOIi

OCHOBHBIE JIEKTPUICCKHEC IMapaMeTphl aHTeHH. [loHsATHE NaTbHEH U OJIMKHEH 30HEI.
OCHOBHBIE 3JIEKTPUUYECKHE apaMeTpbl aHTEHH. PexxuM npruema BOJIH.
DneMeHTapHbIE U3Ty4YaTeNId. DJIEMEHTApHBIN AIEKTPUUECKUI U3ITydaTeb.
DneMEHTapHBIE U3ITy4aTeNd. DIEMEHTAPHBIN 11EJIEBON U3I1y4aTellb.

DneMeHTapHbIe U3TydaTeNd. DJIeMeHTapHas dJIeKTpUUecKasi paMKa.

DreMeHTapHble U3TydaTesd. DJIeMEHTapHbII y4acTOK (PpOHTA BOJIHBI.
CuMMeTpHuuHBbIN 3niekTpudeckuil BuOparop. OOLIMe MOHITHS, paclpelieleHe ToKa
Ha BuOparope. Pacnipenenenue 3apsaa Ha BuUOparTope.

NogakrowhE

8. HampaBnennble  cBOWCTBA ~ CHUMMETPUYHOTO  JJIGKTPHUECKOro  BHOpaTopa.
AMIUIMTYTHast TMarpaMMma HarpaBJIeHHOCTH.

0. ConporuBinenue  usnydeHus.  BxonHoe — compotuBinenue.  KoapdunueHt
HaIIPABJIEHHOT'O IEHCTBUS.

10.  CormacoBaHue aHTEHHO-(PHUIECPHBIX YCTPOHCTB. PEXKUMBI B BOITHOBOJHOM TPAKTE.

11.  Cucrema 1ByX CBsi3aHHBIX BUOpaTOpoB. HampaBieHHbIe CBOWCTBA CUCTEMBI U3 ABYX
CBSI3aHHBIX BHOPATOPOB.

12. Pacuer Toka B maccuBHbIX BuOpaTtopax. Koadduuuenr namnpapieHHOro 1eicTBUS.
JlelicTBytomas JyinHa CHCTEMBI BHOPATOPOB.

13. JluneliHble 3NeKTpUUecKue BUOpaTOphl BOIM3U OTpakarollel moBepxHocTH. Metoa
3epKaJIbHBIX OTpaskeHui. HecuMMeTpruHbIi 3a3eMiIeHHBIN BUOpATOP.

14. Jluneiible aHTEHHblE penieTku. PexxuM HopMmanbHOro u3inyuyeHus. Pexum

HAKJIOHHOTO u3ny4yeHus. Pexxum oceBoro msnmydeHus. KoapduuueHT HarpaBi€HHOTO AEWCTBUA
JIUHENHBIX SKBUAUCTAHTHBIX PELIECTOK.

15. OO6mme cBepeHuss 00 aHTEHHAX Oeryiiel BOJTHBI. AHTEHHBI «BOJHOBOM KaHA» JIs
nuanasona YKB.

16. OOmme cBenenuss o0 aHTeHHax Oerymiedl BoiHbL. CHupaabHBIE AHTEHHBI IS
nuamna3ona YKB.

17.  Tluranue  BHOpaTOpHBIX  aHTeHH. KOHCTpYKIMM  BHOPATOPHBIX  AHTEHH.
(CornacoBanue, CHMMETPUPOBAHHE)

18. Konnuueapusle anteHHsl (MeTpoBblil, JlenumerpoBblii auamna3oH). (OCHOBBI
[punnunsr noctpoenus. Koadduipment HanpaBlieHHOTO EHCTBUS JHMHEWHBIX IKBUIUCTAHTHBIX
PELIETOK.

19. Jloronepuoanyeckre aHTCHHBI.

20.  M3nyyaromme (BO30YXKICHHBIC IIOBEPXHOCTH).

21.  PymopHble aHTEHHBI.

22.  AHTeHHBI pa3NUYHbIX Auana3zoHoB: anteHHs! KBY u CBY.

23. AHTEHHBI pa3IMyHbIX Arana3oHoB: anTeHHsl OBY n YBUY.

24. AHTEHHBI pa3IuuHbIX Auana3zoHoB: Autennst HY, CY, BY.
IlepeyeHb THOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K 32a4eTy ¢ OLEHKOM

1. PaccunTaTth BOJTHOBOE CONMPOTHBICHHE M KO3(DPUIIMEHT 3aTyXaHUS CUMMETPHUYHON
JBYXIIPOBOAHON BO3IYIIHOM JuHUM, paboTaromel Ha yactore F=100 MI'. Iuametrp nunuu d=3
MM, paccTosiHre Mexay HuMu D=200 mm.

2. ComnpoTuBieHrne HU3Iy4YeHUs MNpPOBOJOYHON mepenaromeil anteHHsl RBx=10 Owm,
conpoTtuBieHue noreps B anteHHe Rn=5 Om. Omnpenenuts KH/| u KY anTeHHsl B HampaBiieHUH
MakcumyMa JIH, ecnu addextuBHas qmuHa anTeHHbI 13¢= 3M, a AnuHa BOTHBL 12 M.

3. DneMeHTapHBIA 37ekTpudeckuid BuOparop mnuHOM 0,02 M Ha wactote 300 MI'n
BO30Yy)KJaeTcs TOKOM, aMIUIMTyjAa, KoToporo paBHa | A. OnpeaenuTbs MOIIHOCTb HM3ITy4EHUS
BUOparopa.



4, MomHocTh, OTAaBaeMasl NPUEMHOM aHTEHHOM B HECOIVIACOBAaHHYIO Harpysky P =
IMBT. AKTUBHAsI YacTh BXOJHOTO compoTuBieHust anTeHHbl RBx=300 Om, a Bo30y>xaaemasi B Helt
DJ1C pasna 400 MB. Onpenenuts K03QHUITUSHT COTIACOBAHUS aHTEHHBI ¢ Harpy3koi. [lorepsmu
npeHeOpeyb

5. Omnpenenuth 3(G(EeKTUBHYIO IJIOMIAF CHMMETPUYHOTO TMPUEMHOTO BHOparopa 06e3
noteps, anuHa kortoporo 0,75A. CpaBHUTH 3Ty MUomans ¢ 3(GPEKTUBHON IMIIOMIAABI0 MPUEMHOM
AQHTEHHBI, ITTHHHA KOTOpOo# 0,5A.

6. Onpenenutb BXOJHOE CONPOTUBIEHUE BEPTHUKAIBHONW 3a3€MJICHHOW aHTEHHBI,
HMEIOLIEH BBICOTY, pPaBHYIO [TOJIOBUHE JIUTMHBI BOJIHBL. BotHOBoe conpotuBienue anteHHb 400 OMm.
7. AHTEeHHa, cocToslas U3 JBYX AaKTUBHBIX IIOJyBOJHOBBIX  BHOpATOpOB,

pacrnonoxeHHbIX Ha paccrosHun d=0,8A apyr ot apyra, Bo30yXmaeTcs TaK, YTO OTHOIICHHUE
aMIUIUTYyJA TOKOB B BHOpatopax m=0,5, a casur (a3 AdD=n. Onpenenutb COMPOTHUBICHUE
n3nydeHus: 1 MakcuMaibHbiii KH/[ anTeHHBI.

8. Onpenenuth COMPOTHBICHUE W3MY4YEHUS JHUHEHHOW »sSkBuauctantHou (d=0,41)
penieTku, cocrosiei n3 N=3 cuH(pa3HbIX OJYyBOJHOBBIX BUOPATOPOB.
0. AHTEHHa BOJIHOBOM KaHal MMEET YeThlpe IUpEeKTopa M paboTaeT Ha 4YacToTe

F=75MI'n. O6mas mamuna anteHHsl L=2M. PaccuuTaTh W MOCTPOUTH B TMOJIIPHBIX KOOpPJIWHATAX
HOpMHUpOBaHHbIe amIuTyAubie JIH B mmockoctsax E u H.

10. OueHutb KO3(PPUIIMEHT HAMpPaBICHHOTO JACUCTBUA PYNOPHOM aHTEHHBI MIpU
3aJlaHHBIX pa3Mepax pynopa.
11. Jlana nuHelHas aHTEHHas pelieTka, COCTOosIas M3 TpeX IOJTYBOJIHOBBIX

CUMMETPHYHBIX JJIEKTPHUECKUX BUOpaTopoB, mar pemetrku d = A/3. Onpeaenuts ycaoBus
0CEBOI'0 peKUMa padOThI 1JIsl JAHHON aHTEHHOM pEeIIeTKHU.

12. Jlana JuHeilHas aHTEHHas pelleTKa, COCTOSIIas W3 TPeX IMOJYBOJIHOBBIX
CUMMETPUYHBIX IEKTPHUUECKUX BUOpaTOpoB, mar pewmerku d = A/4. Onpeaenuts ycaoBUA
HAKJIOHHOTO pexuMa paboTsl (6 = 5°) 171 JaHHOM aHTEHHOH PEIeTKH.

IlepeyeHb TeCcTOBBIX 3aJaHUIi /151 IPOBEPKHU C(POPMUPOBAHHOCTH KOMIIETEHIIUH

1. 3aganue ¢ eAMHUYHBIM BEIOOpOM. BhIOeprTe OIMH MPaBUIILHBINA OTBET.
CnupanpHas aHTEHHA MPEJCTaBISET Pa3HOBUIHOCTD:
A) aHTeHHBI O€TyIIeH BOJHBI;
b) Hu3KonpodnIbHOI aHTEHHBI,
B) noronepuoanyeckoii aHTEHHBI;
I') aneptypHOil aHTeHHBI4

2. 3anmaHue ¢ MHOXXECTBEHHBIM BHIOOPOM. BBIOEpHTE HECKOIBKO MPABHIHHBIX OTBETOB.

Kak u3BectHO cBolicTBa (pa3supOBaHHBIX PELIETOK ONpPEAENsoTCs OTHOUeHHeM d/A.
VBenunuenne JaHHOrO OTHOIIEHUA d/A BeAET K

A) yBETUYEHHIO YHuciia OOKOBBIX JIETIECTKOB;

b) x yMeHbIIeHHIO YynClia OOKOBBIX JIETIECTKOB;

B) x yBenmueHHO IIMPUHBI IUarpaMMbl HAITPaBICHHOCTH;

I') K cyeHHI0 MUPHHBI TUarpaMMbl HalIPAaBJICHHOCTH;

3. 3anmaHue ¢ eIMHUYHBIM BEIOOpOM. BriOepuTe 01MH MpaBUIIbHBINA OTBET.

IIpu xakux ycnoBusix (caBure a3) JMHEHHas aHTEHHas pelleTka padoTaeT B
pEKHUME OCEBOT0 U3TyUEeHUs?

A) ipu casure ¢a3z AY = k - d,;

b) npu cunpaznom Bo30yxk1eHUH BcexX neMeHToB A = 0;

B) npu casure ¢a3, ynosnerBopsitomeMm yciosuio 0 < Ay < k - d;

4. 3apanue ¢ eMMHUYHBIM BbIOOpOM. BriOepuTE OJIMH MPaBUIIBLHBIN OTBET.



KHJI D(0) B mnpousBonbHOM HampasieHuu 0 omnpenensiercs vepes KHJ[ B
HaIpaBJICHUU MaKCUMAaJIbHOTO U3y4eHus: Do M 3HaYeHHE HOPMHUPOBAHHOW XapaKTEPUCTHKH
HAIPaBJICHHOCTH B 3TOM HanpasjieHuu F(0) 3aBUCHMOCTHIO:

A)D(68) = F(0) - Dy;

B) D(8) = F(8)* - Dy;

B) D(8) = F(8) - D§;

) D(6) = F(6) - D°;

3ajaHue ¢ eIMHUYHBIM BEIOOpOM. BriOepuTe 0/1MH IpaBUIIBbHBINA OTBET.

YpoBeHb OOKOBOTO M3ITyYCHHUS B HOPMHPOBAHHOW XapaKTEPUCTUKE HATIPABICHHOCTH
10 HAINPSHKCHHOCTH oISt paBeH -40 1b, 94To COOTBETCTBYET:

A) 1,0 B/m;

b) 0,1 B/m;

B) 0,01 B/m;

I 1,2 B/m;

3amanue ¢ eIMHUYHBIM BRIOOpPOM. BbIOepuTe O1MH IpaBUIIHHBIA OTBET.

B yem mnpuHIMIUaNbHAsS pa3HUIlA MEXKIY INEPBUYHBIM M BTOPHYHBIM JIUHCHHBIM
CUMMETPHYHBIM 3JICKTPUYCCKUM BUOPATOPOM B CUCTEME JBYX CBSI3aHHBIX BUOPATOPORB?

A) TICpBHYHBIA H3JIy4aTelb padOTaeT B PSKUME TUPEKTOpPa, BTOPHUUHBIN B PEIKUME
pednekTopa;

B) BTOpWYHBIN H3)Ty4aTeab CBS3aH C MUTArOMIeM (DHUIEpPOM, MEPBUYHBINA HE CBS3aH C
MUTAIOIIIM (QUIECPOM;

B) nepBHuHBINA U3Ty4yaTelb CBSI3aH ¢ MUTAIOIEM (UICPOM, BTOPUYHBIA HE CBS3aH C
MUTAIOITIM (PUIECPOM;

I') BTOpHUHBIA H3Ty4aTelb padoTaeT B PEKHUME JTUPEKTOpa, NEPBHUHBIA B PEKUME
pedexTopa;

3aaHue ¢ eIUHUYHBIM BbIOOpOM. BribepuTe 01MH npaBUiIbHBINA OTBET.

B ¢wunepe, wumearbHO COTNTACOBAHHOM C TEpEAANONICH aHTEHHOW, 3HA4YCHHE
kod(durmenTa GeryIei BOJHBI paBHO:

A) 1,0;

b) 0;

B) —oo;

I 1,5;

3aiaHue ¢ eIMHUYHBIM BEIOOpOM. BriOepuTe 0/1MH MpaBUIIBHBINA OTBET.

B mone HU3JTy4YCHUA JIMHENHOT O CUMMCTPUYHOTO JBJICKTPUUCCKOTO BM6paTopa B
CBO60JIHOM IPOCTPAHCTBC HANIPSAKCHHOCTD JJICKTPUICCKOI'O I10JIA B JIaJ'H)HeI\/'I 30HC C pOCTOM
PACCTOSAHUA T

1

A) yObIBaeT Kak -,
T

b) ne usmensercs;

1,
B) yObiBaeT kax =

1,
I') yObIBaeT kak =

3agaHue ¢ OTKPBITHIM OTBETOM. BBeauTe OTBET.
B cucreme cBsi3u, HCIIONB3YIOMIECH Ul NTEpeaud PaJuOBOIHbI C JITUHON BOJIHBI A=7
CM, MPUMEHSETCS] aHTEHHA C T€OMETPUYECKOW IUIOMAAbI0 U3ydaeMor moBepxHocTtu 490

cm?. Kospduuuent ucrosnp3oBaHus wu3mydamomei mosepxHoctH k=0,8. OmnpeaemuTs



KOX(QQHUIMEHT HaNpaBICHHOTO JCUCTBHs (OTBET BHECTH B b, C TOYHOCTHIO 10 OJIHOTO
3HaKa MocJe 3aIsiTon)

10. 3amaHue ¢ OTKPBITHIM OTBETOM. BBeuTe oTBET
Ha pucynke mnpeacraBieHa auarpaMMa HanpaBJI€HHOCTH PYIOPHOW aHTEHHBI B
JIEKapTOBOM CHUCTEME KOOpPJIMHAT C JIOrapu(MHUUECKUM MAcIITadoM [0 OCH OpIuHAT.
Heo0x0auMo OIpeaenuTh MIMPUHY IUarpaMMbl HAPABICHHOCTU 26 s (OTBET 3alUCHIBANTE
B IpaJycax, OKpYyTIJeHHe MPOU3BOJIUTH IO MpaBWIaM MaTEMaTHKU, BHOCUTh TOJBKO LIEIYIO
4acTh)
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11. 3aganue ¢ OTKPBITBHIM OTBETOM. BBeuTe OTBET
KH/I sneMeHTapHOTO 3JIEKTPUUYECKOr0 M3IydaTeNsi B HalPaBICHHUH MaKCUMAaJIbHOTO
M3JIy4eHUU paBeH .... OTBET BBECTH B BHUJEC COOTBETCTBYIOIIEIO YHCJA, C OJHUM 3HAKOM
Mocye 3ansiTon, Hanpumep, 3,5

12. 3apanue ¢ OTKPBITHIM OTBETOM. BBeuTe oTBET
Jlana nuHeiHass aHTEHHAas pelIeTKa, COCTOSIIAsl U3 IBYX AJIEMEHTOB: MEPBUYHOTO U
BTOpUYHOro. IlomHOE peakTMBHOE COMPOTUBIEHHWE BTOPUYHOTO M3JIydaTeldss HMMEET
WHIYKTUBHBIA XapakTep. B 3ToM ciyyae BTOpWYHBINA H3ITydaTenb pabOTaeT B pEKUME
(OoTBET BBEUTE B UMEHUTEIHLHOM TAJEKE)

Pa3patGorunk: g ////'7/7, —7 il noeHT, K..-M.g. [Ilycros H.II.
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[Iporpamma coctaBieHa B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC BO mo HanpaBieHuo U mpoduro
noarotoBku 09.03.02 UndopManuoHHble CUCTEMBbI M TEXHOJIOTHH.

[Iporpamma paccmoTpena Ha 3aceaHuu Kadeapsl paauoPU3UKU U PaTu0dICKTPOHUKHI
«17» despans 2026 r. nporokoa Ne 7

3aB. kadeapoit onecuuk C.H.

Hacmoswas npoepamma, mne moocem 6vimb 60cnpouzéedena HU 6 Kakou gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopol-paspabomyuxa npocpammol.



