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. HEJIN U 3AJAYHN JUCTIAITJIMHBI

[Tporpamma aucHMIUIMHBI pa3paboTaHa B COOTBETCTBHM C OCHOBHOW 00pa3oBaTeNbHON
nporpaMmoil mo HampasiaeHuto 1oAroToBku 09.03.02 HudopManuoHHbIE CHCTEMbI H
TEXHOJIOTHM TIpeJHAa3HAaueHa i OOeCHedeHus Kypca «AHTCHHO-(UIEPHBIX YCTPOHCTBaAY,
M3Yy4aeMOTr0 CTYJACHTaMU B TEUEHHE CEAbMOI0 CEMECTpa.

OcHOBHass uenb Kypca — HAYYUTh CTYACHTOB OCYIICCTBIISITH IPaBUIIbHBIN BBIOOD
AHTEHHO-(UIEPHBIX CHUCTEM MPU PEHICHUH MPAKTUYECKUX 3a]1a4; CIOCOOCTBOBATH Pa3BUTHUIO UX
WHTEJJICKTA, TBOPYECKHX CIHOCOOHOCTEH, KPUTHYECKOTO MBIIUICHUS W JPYIULUA B XOJe
MIPOBEJICHUS 3aHSATHUH.

JI1st mocTHKEHUsl TaHHOM 11eJId TTOCTaBJICHbBI 3a0auu.

L4 I[aTL CTyACHTaM OCHOBHBIC 3HAHHA II0 BOIIpOoCaM H3JIYYCHHA MW IIpHeMa
9JICKTPOMArHMTHBIX BOJIH aHTeHHO-q)I/IIIepHBIMI/I CUCTCMaMMU,

L4 CriocoOcTBOBATH OBJIAICHUIO METOAaMHU pacy€Ta aHTCHHBIX CUCTEM,

L4 O3HaKOMUTH CTYACHTOB C 0COOEHHOCTSMH COTJIACOBAHMS aHTESHH U (bI/I,Z[epOB

L4 I[aTL BO3MOXHOCTD IIOJIYYUTh HABBIKH pa6OTH C pC€aJIbHBIMH AaHTCHHAMM.

Il. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOHast AuCUMIUIMHA «AHTEHHO-(QUIEpHbIE YCTPOMCTBa» OTHOCHUTCA K 4YacTH,
dbopmMHpyeMOii yuaCTHUKaMU 00pa30BaTeIbHbIX OTHOIICHUH.

Jlnst u3ydeHus: JaHHOW y4eOHOW JUCHUIUIMHBI HEOOXOAUMBI 3HAHHSI, YMEHUS U HaBBIKH,
bopmupyeMble TPEALECTBYOIMMU AUCHUIUIMHAMM

J OCHOBBI PaIMO3JIEKTPOHUKH

. PagrorexHuveckre enu u CUTHAJIbI

. OcHoBBI TU(GPOBOH IEKTPOHUKH U CXEMOTEXHUKH

J [TpousBoacTBenHas npaktuka. (Hayuno-uccnenoBarenbckas padbota)

Ilepeyenp mocnenyromuX Y4e€OHBIX IUCHMIUIMH, AJS KOTOPbIX HEOOXOAMMBI 3HAHUA,
YMEHMSI U HaBbIKU, POPMUPYEMBIE JTaHHON y4eOHON AUCLUILIMHOMN:

. CIyTHHKOBBIE CHCTEMBI PaAMOHABUT AN

. BONOKOHHO-ONITHYECKHE JIMHUH CBSI3U

. (HU3HYECKOTO IKCIIEPIMEHTA

J [penauniaomMHas npakTHKa

J [ToaroroBka K mpoLeAype 3allMThl W 3alIUTa BBIMYCKHON KBaTH()UKAIIMOHHOW
paboThI

I11. TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUSA JUCIHUIIJINHBI

IIporiecc OCBOEHHs NUCLMIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETEHLUH B
coorBerctBul ¢ @®I'OC BO wu OIl BO mno wnHanpasienuto mnoxaroroBku 09.03.02
HNupopmManoHHbIe CHCTEMbI U TEXHOJIOIMH.

ITepedyens miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIUH

HNuauxkaropsl
Komnerenuus . Pe3yabTarsl 00yueHust
KOMIIeTeHI U
OIIK-1 MK onki.2 3HaTh: OCHOBHEIC IMOHSTHS
Cnocoben npuMeHATh | [Ipumensier 0a30Bbl€ | aHTEHHO-(DUJEPHBIX  YCTPOMCTB;
€CTECTBEHHOHAYYHbIE U | 3HaHUsI B 0OJIACTH METOJIOB | MPUHIIMITBI AEUCTBUS U OCHOBHBIE
OOLIEMH)KEHEPHbIE 3HAHMSI, | MATEMAaTHUYECKOr0 aHaJIM3a | mapaMeTpbl  pa3jMyYHbIX THIIOB




METOJIbl MaTeMaTHYECKOTO
aHajin3a U1 MOACIUPOBAHUA,
TEOPETHYECKOTO "
OKCIEPUMECHTAIBHOTO
UCCIIeIOBAHHUS B
npohecCHOHATBLHOM
JIeSATEIbHOCTH

U MOJACIHUPOBAaHUA  JUIS
peuieHus MPUKIIATHBIX
3ama4  1pohecCHOHATBLHOM
NeSATEeIbHOCTH

MepealouX U MPUEMHBIX aHTCHH
B CHUCTEMax  paguoCBs3U U
paaroaocTymna

YMeThb: NMPUMEHATh Ha TPAKTUKE
METOJbl aHajdu3a M  pacyera
HaIpsDKEHHOCTH TIOJIE B TOYKE
MpUEMa; OCYIIIECTBIISATh
MIPOEKTUPOBAHUE AHTCHHO-
(bUIEepHBIX YCTPOMCTB C YYETOM
TpeOOBaHUII K UCIOIb3yeMOMY
paaroYacTOTHOMY AUAIa3oHy
Biaagern: TIEPBUYHBIMU
HaBBIKAMH HAaCTPOMKH n
PETYJIIMPOBKU aHTCHHO-(PUACPHBIX
YCTPOMCTB, a TAK)KE U3MEPEHUS UX
XapaKTEPUCTHK.




IV. COAEP) KAHUE U CTPYKTYPA JUCIUIIJINHBI

O0BeM TUCHHUILINHBI cocTaBJgeT 4 3adeTHBIX equHULbI, 144 yaca

N3 nux 0 9acoB — nmpakTuveckas moAroTOBKa,
®opMa NPOMEKYTOUYHOM aTTeCTAlUU: IK3aMeH

4.1. Conep:xaHue JTMCUHUILJIMHbI, CTPYKTYPHPOBAHHOE [0 TeMaM, ¢ YKa3aHUEeM BH/I0B y4eOHBIX 3aHATHII U OTBEIEHHOT0 HA HUX
KOJINYECTBA aKa/leMHYeCKUX YaCOB

Bugp! yueOHoi paboThl, BKITIOUast
CaMOCTOSITENBHYIO paboTy 00yJarommxcs,
MPaKTUIECKYIO MOJTOTOBKY U TPYAOEMKOCTh

&
No 2 g E (B yacax) Dopma TeKyLIero
n/n Pa3zgen nucuuniiMabl/Tema S ] E E KonTakTHas pabora npenonasatenic | & KOHTPOJIst
= g v ; S ¢ OyJaroIuMucs 3 = g ycIeBaeMocTH
S - MpakTHyeckoe/ 58
= ) & = JJexkuu Koneyabr| 2 2 8
) 9O |ma ¢ JabopaTtopHoe zZ 5 &
@) L EEEq A SAHSTHE auus &
1 2 3 4 5 6 7 8 9 10
Ocnogubie nonsitusi. Onpenenenue anteHH. OCHOBHBIC MPUHIIUTIBI
1 be pHiL 71605] 0 4 0,05 2 TectupoBanHe
pacyeTa aHTeHH. AHTEHHA B CBOOOTHOM MTPOCTPAHCTRE.
2 |OCHOBHBIE DJICKTPUUECKHE TMOHSATHS AHTCHH. 71 61 0 4 0,1 2 TectupoBanue
3 |IlapameTpbl NPUEMHBIX aHTEHH. 7| 41 0 2 0,1 2 TectupoBanue
4 |DnemeHTapHbIE U3ITyYaTEIH. 7| 41 0 2 0,1 2 TectupoBaHue
5 CornacoBaHue B aHTCHHO-(pHIIEPHOM TpakTe. BoiHbI B (hHaepHBIX 7 110,05 0 5 o/a 0,05 9 [TncbMeHHBIN TeKyui
JIMHUSIX. KOHTpoJib. 3amuTa JIP.
. . IT i i
6 |CuMMeTpHUYHBIN AIIEKTPUUECKHIA BUOPATOP. 7 1 20,1 0 4 4/8 0,1 4 MCHMCHHBIH TCKYIILMU
KOHTpoJIb. 3amuTa JIP.
7 |Cucrema CBSI3aHHBIX JICKTPHUECKUX BHOPATOPOB. 7| 41 0 2 0,1 2 TectupoBanue
8 HI/IHCfIHLIC aHTEeHHble pemeTkd. HampaBneHHble cBolicTBa 71 161 0 4 4/6 0.1 5 [MucbMeHHBIN TEKYIINI
JIMHEWHBIX aHTEHHBIX PEIIETOK. KOHTpoJib. 3amura JIP.
9 |B030ykaeHHBIE TOBEPXHOCTH. 7 | 405 0 2 0,05 2 TectupoBanue
Vi - v
10 |PynopHbie aHTEHHI. 71161 0 2 2/8 0,1 4 VCHMCHHBIH TEKYIIUH
KOHTpoJIb. 3auuTa JIP.
11 |AnTennsl paznuuHoro HazHadeHus. AuteHHsl KBY u CBY. 7 | 4,05 0 2 0,05 2 TectupoBanue
12 |AnTennsl paznuyHoro HazHayeHus. AuTeHHsl OBY u YBU. 7 | 18,05 0 2 4/8 0,05 4 [lucbMeHHBIN TEKYIIHMA




KOHTpoJib. 3amuTa JIP.

13 |AnTeHHBI paznuyHoro HazHayeHusl. AHTeHHsl HY, CH u BY. 7 | 405 0 2 0,05 2 TectupoBaHue
4.2. Tlian BHeaAyTMTOPHOIi CAMOCTOSITEILHON PadoThI 00y4aIOIIUXCS MO TUCIHIITTHHE
CamocrosrenbHas paboTa 00yJaomuxcs VuebHo-
METOIYECKOC
9 Tpynoe
Cemectp Ha3zBanue pasneina, Temsl Bup camocrositenbHOM Cpoku e OLeHOYHOE CPEACTBO o0ecrieyeHue
MKOCTb o
pa6OTLI BBITNIOJTHEHUS (uac.) CaMOCTOSATEIbHOU
] paboThI
OcHoBHbIe nOHATHA. OlpeeieHne aHTEeHH.
PaboTa ¢ yueOHHKOM,
7  |OCHOBHBIC ITPUHIIMIIBI pacueTa aHTeHH. AHTEHHA . 1-2 nepens 2 TecrupoBanue
B CBOOOJHOM IIPOCTPAHCTBE. CHpaBoOTHON
JUTEpaTypou
7 |OCHOBHBIE DJICKTPUYECKUE TIOHITHS AaHTECHH. patypou, 3-4 Henens 2 TectupoBanue
MEPBOUCTOUYHUKAMHU,
7 |IlapaMeTpsl IpHEMHBIX AHTECHH. 5 Henens 2 TectupoBanue
KOHCIIEKTOM.
7  |DnemeHTapHBIC U3ITyYaTeIIH. 6 Henens 2 TectupoBaHue
CormnacoBaHre B aHTEHHO-(DUAEPHOM TPAKTE. [TucbMeHHBIN TeKyIuit
7 bunep p Pabora ¢ yueOHUKOM, 7 Henens 2 yi
Bo:HbI B GUICpHBIX JIMHUAX. N KoHTpoJb. 3amura JIP.
CIIPaBOYHOU » "
. . . [TucbMeHHBIN TeKyIuit
7 |CUMMETpHYHBIH AIIEKTPHYECKUI BUOpATOp. JIUTEPaTypou, 8-9 nenens 4
KOHTpoJb. 3amura JIP.
MEPBOUCTOUYHUKAMHU,
CucteMa CBSI3aHHBIX DJICKTPUYCCKHUX
7 KOHCIIEKTOM. 10 nenenst 2 TectupoBanue
BUOPATOPOB.
— Kommberoreproe = >
JIuneitHble aHTeHHBIE peneTku. HampaBneHHbIe [TucbMeHHBIN TeKyIuit
7 o o MozenupoBanue antenH. | 11-12 megens | 2
CBOWCTBA JIMHEHHBIX aHTCHHBIX PEIIETOK. KOHTpOJIb. 3ammra JIP.
7 |Bo30yxI1eHHbBIC TOBEPXHOCTH. 13 nenenst 2 TectupoBanue
[TnchrMEHHBIN TEKYIIHI
7  |PymopHbIc aHTEHHBI. 14 nenenst 4 yu
Pabora ¢ yueOHUKOM, KOHTPOJIb. 3amura JIP.
AHTEHHBI Pa3TUYHOTO Ha3HAYCHHS. AHTEHHBI CIIPAaBOYHOU
7 . 15 Henens 2 TectupoBaHue
KBY u CBY. JIIUTEPATypoil,
AHTEHHBI Pa3JIMYHOTO HA3HAUYEHUA. AHTEHHBI [IEPBOUCTOYHUKAMH, [TucbMeHHBIN TEKYIINI
7 16 Henens 4
OBY u YBY. KOHCIIEKTOM. KoHTpoJib. 3amura JIP.
7 AHTEHHBI Pa3JIMYHOTO HA3HAYCHUA. AHTEHHBI 17 nenens 2 TecTHPOBAHNE
HY, CY u BY. a1 p
O01uii 00beM caMOCTOATENbHOH PadoThI O TMCHHUILIHHE (Yac) 32




4.3. Coaep:xanue y4eOHOro MaTepuaJia

1. OcnoBubie nousTus. Onpenesnenne anteHH. OCHOBHBIC MPHUHIIUITBI pacyeTa aHTCHH. AHTCHHA B
CBOOOJTHOM TIPOCTPAHCTRBE.

LCoOoNoOO~WN

10. PynopHble aHTEHHBI.
11. Antennsl pasnuaHoro HazHadeHus. AuTenHsl KBY u CBUY.
12. Antennsl pasnuaHoro HazHadeHus. AHTeHHs OBY n YBUY.

13. Antennsl paznuaHoro HazHaueHnus. Aarenasl HY, CY u BY.

OCHOBHBIE PNIEKTPUYECKUE TIOHATHUSI aHTECHH.
[TapameTpsl IPUEMHBIX aHTEHH.
DJIeMEHTapHbIE U3ITy4aTelu.
CornacoBaHue B aHTEHHO-(UAEPHOM TpakTe. BONHbBI B pUIECPHBIX JTUHHSIX.
CHUMMETPHUYHBIN JIEKTPUIECKHI BUOPATOP.
Cucrema CBSI3aHHBIX 3JIEKTPHUUECKUX BUOPATOPOB.
JIlunelinble anTeHHbIE pelieTkU. HanpapiieHHbIE CBOMCTBA JIMHEWHBIX AHTEHHBIX PELIETOK.
. Bo30yxeHHbIe TOBEPXHOCTH.

4.3.1. IlepeyeHb cCEeMHUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIAOOPATOPHBIX padoT

HaunmenoBanue TpynoemkocTn
Ne CEeMHUHApPOB qac.
Ne pov, (wac.) Ouenoynsie | @opmupyemble
pa3jiena NPaKTHYECKUX U U3 unx
/H Bceero cpeacTrBa KOMIIeTeHIINH
U TeMbI J1a0OpPaTOPHBIX wacop | MPAKTHYCCKAs
padoT MOATOTOBKA
1 2 3 4 5 6 7
[131 3nakomcTBO C
porpaMmon
MMANA GAL.
CornacoBanue .
IIPOCTOMN AHTECHHBI TucoMeHHEIH
TEKYITHHA OIlK-1
1 5 (KOMIBIOTEpHOE 6
KOHTPOJIb. NKonk1 .2
MOJICIIUPOBAHUE)
3amgura JIP.
JIP1  CornacoBanue
aQHTEHHO-(UIEPHOTO
YCTpOMCTBA c
pUEMONEPETATINKOM
[132 HUccnenoBanue
CBOICTB
CUMMETPUYHOTO
AIEKTPUIECKOTO
BHOpaTopa .
(KOI\IZHBI(E)TepHOG IIuceMeHHbIH
TEKYIIHHA OIlK-1
2 6 MOJIETTUPOBAHUE) 12
KOHTPOITb. N Kornxki 2
JIP2  UccrnenoBanue
3ammra JIP.
XapaKTePUCTHK
HaIpaBJICHHOCTH
CUMMETPUYHBIX
AIIEKTPUIECKUX
BUOpPATOPOB
133  HccnenoBanue [TrcEMeHHBII OIK-1
3 8 TUHEHHBIX aHTeHHBIX | 10 TEKYIIHHA WK
OIK1.2
pEIIeTOK KOHTPOJIb.




(KOMTIIBIOTEPHOE
MOJICJIUPOBAHUE)
JIP3
XapaKTEePUCTUK
HaIpaBJICHHOCTH
JIHAIIa30HHBIX
CBOMCTB
TEJIICBU3HOHHBIX
aHTEHH
JEUMETPOBOTO
JIHaIa3oHay.

Hccnenosanue

u

3armwmra JIP.

1134 Pemenue 3amau
JIP4
XapaKTEePUCTUK

PYINOPHBIX aHTEHH

10

Hccnenosanue

10

ITuceMeHHBIN
TEKYILHI
KOHTPOJIb.
3ammura JIP.

OIIK-1
NKormki .2

135
aAHTCHH
BOJIHOBOM
(KOMIIBIOTEPHOE
MOJICJIUPOBAHUE)
12 JIPS
XapaKTePUCTHK
HAIPaBIEHHOCTU
¢dazupoBaHHOU

obydarenei

Hccnenosanue
THIA
KaHal

Hccnenosanne

JIMHENKHU CIIMPAJIbHBIX

12

IIncpMeHHBIN
TEKYIIHI
KOHTPOJIb.
Samwmra JIP

OIIK-1
NKormk1 .2

4.3.2. IlepeyeHb TeM (BONPOCOB), BHIHOCUMBIX HA CAMOCTOSITEIbHOE U3yUYeHHe CTYIeHTaMH B
paMKax camoctositenbHoi padorsl (CPC)

Ne Tema 3aganmne @opmupyemas NAK
n/n KOMIIeTeHIUs
1 2 3 4 5
OcCHOBHEBIE NOHATHUA. | OCMBICTICHUE
Onpenenenue aHTEHH. | MaTepuana
1 | OcHOBHbIC TPHUHIMIIBI pacyeTa | JeKIU. OIIK-1 N 1Korxi 2
aHTeHH. AHTeHHa B cBOOOJHOM | [ToATOTOBKA K
MIPOCTPAHCTBE. I131.
) OcCHOBHEBIE anekTpuueckue | Iloaroroska K OIIK-1 WIKor1 2
[IOHATHS aHTEHH. BBITIOJTHEHHIO
3 | Hapamerpsl npuemnusIx anteHs. | JIP1. OI1K-1 NKornk1.2
4 | DeMeHTapHbIC U3ITyIaTeITH. OIlK-1 NJIKonxk1 2
OcMbICICHHE
MaTtepuasa
CornacoBanue B aHTCHHO- N
5 ¢dunepHom Tpakte. BoyHBI B JICKILHH. OIIK-1 N Korki 2
(UACPHBIX IMHUSX. Toaroroska K
I131. IloaroroBka
K 3amurte JIP1.
OcMbICICHHE
Marepuaa
6 CHMMETpHUYHBINA JIEKTPUYECKUI JICKIIWH. OIK-1 WJKork1 2
BUOpaTop. IToxroroBka k
I132. IloaroroBka
K 3amurte JIP2.




Cucrema CBSI3aHHBIX OcMbIcIeHne
7 OIIK-1 NKorik1 .2
AJIEKTPUIECKUX BUOPATOPOB. Martepuaja
. JIEKLIUH.
JluHeliHbIC aHTCHHBIC PEUICTKH. TMoaroTosKa K
8 Harmpasnennsie CBOIICTBa OIIK-1 NIK
p o I133. ITonroroBka AKork.2
JIMHCHHBIX aHTCHHBIX PEIIETOK.
K 3amuTte JIP3.
9 | Bo30yxaeHHBIE TOBEPXHOCTH. OcwmsIciieHne OIIK-1 N /1Konk1 .2
Martepuaia
JICKIINH.
10 | PynopHbie aHTECHHBI. [MoxroroBka k OIIK-1 N /Konk1 .2
I134. TlonroToBka
K 3amure JIP4.
AHTEHHBI Pa3IUYHOIO
11 | HasHaueHus. AHTeHHBl KBY OIlK-1 WJIKonx1 2
OcMmbICiIeHUE
CBUY.
Marepuana
AHTEHHBI Pa3IMYHOTO HeKIHi
12 | masmayenus. Anrenusl OBY u ) OIIK-1 NJIKonk1 .2
ITonrorosxka k
VYBY.
I135. ITonroroBka
AHTEHHEBI Pa3IMYHOrO x sarmre JIPS
13 | masnauenns. Aurennsl HY, CY ' OIIK-1 WJKomnxi 2
u BY.

4.4. MeTonnyeckne YKa3aHHs M0 OPraHU3aIUH CAMOCTOSITEIbHON PaGoThl CTYIEHTOB

Ilenplo camMOCTOATENBHOW PAabOTHI SABISETCA OBJAJACHUE (PYHIAMEHTAIbHBIMU 3HAHUSAMH,
npoeCCHOHATbHBIMU, 3HAHUSMH, YMEHUSIMH W  HaBBIKAMH, OIBITOM TBOPYECKOH U
UCCIIIOBATENIbCKOW  AEATENbHOCTH IO  HAINpPaBICHUIO MOArOTOBKM. OCHOBHOW  (opmoii
CaMOCTOSITENIbHOM paOoThl SIBISIETCA U3ydYE€HHE YUEOHOro Marepuala JUCLUUIUIMHBI 110 KOHCIEKTY
JEeKIUH, C TpHUBICYEHUEM pPEKOMEHJOBAaHHOM JnuTeparypbl. Jlns paboTel C JuTeparypoi
HCIOJIb3YIOTCS B OMOIMOTEUHBIM a(paBUTHBIA U CHCTEMaTHYECKUI KaTaJord, a TaK e Pecypchbl
cetu MHrtepHer. M3ydas marepuan mo yuyeOHUKY, CIEAyeT MEPEeXOJUTh K CIEAYIOIIEMY BOIPOCY
TOJIBKO IOCJIE MOJHOIO YSICHEHUs npeabiaymero. Eciu B mporecce caMocTOATENbHON paOOThl HAJ
M3yuyeHHeM y4eOHOro MaTepualia BO3HUKAIOT BONPOCHl HEOOXOMMO 00pAaTUTHCS K MPEIo1aBaTesto
JUISI TIOJTYYEHHUSI pa3bsICHEHUM.

4.5. [IpumepHasi TeMaTHKa KypPCOBbIX padoT
BoinonHenue KypcoBbIX paboT HE MPEAYCMOTPEHO YU€OHBIM MIJIaHOM

V. VYUEBHO-METOJNYECKOE 1 TH®OPMAILIMOHHOE OBECITEYEHWE
JUCHUTLINHBI

a) nepeyeHb JUTEPaTyphl

1. Awntennsl u yctpoiictBa (CBY): pacuer n u3MepeHHe XapaKTEpPUCTHK : ydeOHOe rmocodue
g By3oB / HO. E. Murensman, P. P. A6aymnun, C. I'. Ceruyros, C. H. Ilabynun ; noxg
obmeit pepakmueit 0. E. Mutensmana. — Mocksa : M3garensctBo FOpaiit, 2022. — 138 c.
— (Bwicmiee obpazoBanme). — ISBN 978-5-534-08002-5. — Tekcrt : »nmekTpoHHBIN //
O6pazoBarenbHas miatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492640

2. TepMUHOIOTHYECKHI CIOBaph IO aHTEHHO-(DHUICPHBIM YCTPOWCTBAM : ydeOHOe TocoOwme
mst By3oB / M. A. 3enenun, /1. B. XKypasnés, 1O. I'. [lacrepnak, C. M. ®egopoB. — CaHKT-
[TetepOypr : Jlanp, 2022. — 292 ¢. — ISBN 978-5-8114-8277-1. — TekcT : 3JeKTPOHHBIN
// Jlanb : anexTpoHHO-OMOIHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/187478

3. Caxun B. U. KommproTepHOe MOIENMPOBaHWE HANPABICHHBIX CBOMCTB aHTEHH : yueo.



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

nocobue / B. W. Caxun, C. B. YayukoB. — Upkytck : U3a-Bo UT'Y, 2013. — 86 c. Pexxum
JOCTyMa: 243 "bubnuorex". - Heorpanuu. JIOCTYTI.
https://isu.bibliotech.ru/Reader/Book/2015112909201770467400001060

0) mepuoguYecKue U3IaAHUS
B) CIIHCOK aBTOPCKHX METOMYECKUX Pa3padoToK

r) 6a3bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE  IOUCKOBbIE CHCTEMBI

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

2. b KHUT " MPOIOIKAIOLIAXCS U3JIaHuN
http://ellibnb.library.isu.ru/cgibin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IR
CAT&P21DBN=IRCAT

3. DneKkTpoHHBIN YnTaNbHBIH 321 «bubaroTex» https://isu.bibliotech.ru/

4. DnextponHas oubnuoredHas cucrema «M3narenbctBo «Jlanby http://e.lanbook.com

5. DnektponHas 6ubmuoreunas cucrema «PYKOHT» http://rucont.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:

Jlabopatopus 317 ayis mpoBeACHHS MPAKTHYECKUX U JaOOpPaTOPHBIX 3aHSTHM, OCHAIEHHAs
1abopaTopHbIM  000pPY/IOBaHUEM/KOMIUIEKCOM MO H3YYCHHIO aHTEHHO-(UICPHBIX YCTPOUCTB,
MEPCOHATBHBIMU KOMIIBIOTEPAMH, CIICIUATBHBIM IPOrPAMMHBIM 00ECIIEYCHHEM H CBOOOHBIM
JIOCTYTIOM B ceTh Internet.

6.2. IlporpaMmmHoe odecneyeHue:

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

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

3. WinProl0 Rus Upgrd OLP NL Acdmc. CyOnunen3uonssii gorosop Ne 502 ot
03.03.2017 Cuer Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JIuuensust Ne
68203568. beccpouHo.

4. Kaspersky Free (exxerogno ooHoBisiemoe [10). YcinoBust nCronb30BaHus MO CCHUIKE:
http://www.kaspersky.ru/free-antivirus/ . Beccpouso.

6.3. Texunuyeckue M JIeKTPOHHbIE CPEACTBA:
B xone ydeOHOrO mporecca HCIONB3YIOTCS TEXHUYECKHE CPEICTBa OOYYEHUS M KOHTPOJIS
3HAHUU CTYACHTOB (MPE3EHTAINH, KOHTPOIUPYIOMIUX MPOrPaMM, TEMOHCTPAIIMOHHBIX YCTaHOBOK),
HCTOJIb30BAHUE KOTOPBIX MPEAYCMOTPEHO METOANYECKON KOHIEIIINEN TPENogaBaHms

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ha nexknusx wucnonb3yloTcs aKTHBHBIE METOAbl OOyueHUs (KOMIBIOTEPHBIX CHUMYJISLUH,
pa30op KOHKpeTHBIX cuTyaruit). [IpakTuueckue 3aHATHS TPOBOAATCS B WHTEPAKTHUBHOU (opme.
JlaGopaTtopubie paboThI MPOBOAATCS C Hcodb3oBaHueM [I9BM ¢ mocneayrorieit 3anmToid.


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/

VIIl. OHEHOYHBIE MATEPUAJIBI IJISI TEKYHIEI'O KOHTPOJISA U
IMPOMEXYTOYHOU ATTECTALLUU

Texymmii KOHTPOJIb peanu3yeTcs B BHJE MPOBEICHHUS TECTHPOBAHUS, a TAK)KE MUCHMEHHOTO
tekymero koutpons Ha I[I31-T1I35, mpum 3amute naGoparopubix pador JIP1-JIPS. Tekymmii
KOHTPOJIb HAIIPaBJIEH Ha BBIsBIEHHE chopMupoBanHocTH KomreTeHn OITK-1.

=
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[IpumepHbIe BONPOCHI ISl TEKYIEr0 KOHTPOJIS:

OcHoBHble TNOHATUA. OmnpeneneHune aHTeHHbl. OCHOBHBIE INMPUHLUIBI pacyeTa aHTEHH.
AHTEHHa B CBOOOTHOM MPOCTPAHCTBE.

OCHOBHBIE JIEKTPUYECKHUE TTapaMeTPbl aHTEHH (IIEPEAAIOIIUI PEXUM).

[TapameTppl IPUEMHBIX AHTEHH.

brvokHsAsA M TasbHAS 30HA U3Ty4YE€HUS] AHTECHHBI.

OnemeHTapHble uznyuyarenu DOU.

OnemenTtapHsble nznydyarenu O,

OnemeHTapHble uznyuyarenu DOU.

OnemeHTapHble u3nyyarenu 0P,

DneMeHTapHbIC U3ITydaTeln (3JIeMEHTapHBIA Y4acTOK ()pOHTA BOJHBI, 3JeMeHT [ toiireHca).
CuMMeTpHYHBIN 3JIEKTPUYECKUI U3TydaTenb. Pacipeenenne TOKOB.

CHUMMETPUYHBIN 3JEKTPUYECKUN U3TydyaTeb. XapaKTepUCTHKA HAPaBJIEHHOCTH.
CuMMeTpUUHBIA 3JeKTpUdYeckuid u3mydatens. CompoTHBIeHHE U3IydeHus. BxonHoe
COIIPOTHUBIICHUE.

Cuctema CBsI3aHHBIX BUOPATOPOB.

AHTeHHbIE pelieTky. HanpaBiieHHbIE CBOMCTBA.

AHTEHHBIE peleTKH. PexumMbl paboTHl.

Wznygaromue (Bo30yKI€HHBIE TIOBEPXHOCTH).

PynopHble aHTEHHBI.

Antennsl KBY u CBY.

Antennsl OBY n YBUY.

Anrtennsl HY, CY, BY.

AHTEHHa BOJTHOBOU KaHal.

AHTEHHa ClIpaJIbHAS.

AHTEHHa JIoronepuagnIecKasl.

Konnnueapnast anTeHHa.

HpnMep 3aJaHUH K NMPAKTUICCKUM 3aHATUAM:

Paccunrtate pasmepsr COB, paGotaromero Ha 3agaHHOW paboueil dactoTe. BBIONHUTH
Mo/JIeIMpOBaHue JaHHOH aHTeHHbl B MMana-GAL.

BoinonHuTh corsiacoBaHue aHTeHHbl B mporpaMMe MMana-GAL, mozenbs aHTEHHBI
3amaercs npenojasaresneM. CornacoBaHME BBINOIHATh U3MEHEHHEM DPAa3MEPOB AHTEHHBI —
ONTUMU3ALMEH.

BoeinonHuTh corslacoBaHue aHTeHHbl B nporpaMMe MMana-GAL, Moznenbs aHTEHHBI
3ajmaeTcsi npenojaBareneM. (CorjacoBaHHMe BBINOJHATH IMOAKIIOUEHHEM PpPEaKTHBHOMN
Harpys3kKu.

Onpenenuth AMana3oH pabOYMX YacCTOT aHTEHHb. PaboTa BBINONHSAETCS B IMPOrpaMMme
MMana-GAL, Moaeab aHTEHHbI 3a4aeTcA NpenoasaTesiem.



Marepnansl [1Jisi NPOBeJeHHS] TEKyIero M MNPOMEKYTOYHOr0 KOHTPOJISI 3HAHMU

CTY/JA€HTOB:
KonTpoanpyembie
KonTpoaupyembie POTHPY
Ne Bua xonTpoJs KoMIeTeHmuu/
TeMbl (pa3aeJibl)
HHIMKATOPHI
1 2 3 4
OcHOBHBIE TTOHSITHS.
Omnpezenenne aHTEHH.
OCHOBHBIE  TTPUHITHITHI OIIK-1
1 TectupoBanue
pacuera AQHTEHH. N /1Konk1.2
AHTeHHAa B CBOOOJHOM
MIPOCTPAHCTRBE.
OcHOBHBIE
OIIK-1
2 TectupoBanue JIEKTPUIECKHE VK
MTOHATHS AaHTEHH. OIIK1.2
ITapaMeTpsl TIPHUEMHBIX OIIK-1
3 TectupoBanue p pvl TP
AHTEHH. N Korki 2
DnemeHTapHbIE OIIK-1
4 TectupoBanue
U3JTyJaTeNH. N Korki 2
CornacoBanue B
aHTEHHO-(PUIEPHOM OIIK-1
5 CobecetoBaHue MPH 3aIIUTE OTUETA prnep
Tpakte.  BomHbl B N/IKork1 2
(buepHBIX JIMHUSIX.
CHUMMETpUYHBINA
PHAFBY OIIK-1
6 CobecetoBaHue MPH 3aLIUTE OTUETA AIIEKTPHUYCCKHIA
NKornk1.2
BHOpATOP.
CucremMa  CBS3aHHBIX
OIIK-1
7 TectupoBanue AIIEKTPUYECKHUX
N Kok .2
BHOPATOPOB.
JIuneiinple  aHTCHHEBIC
PCIIETKH. OITK-1
8 CobecenoBaHue MpH 3alIUTE OTYETA Hanpagsnenubie
o . N Konki.2
CBOMCTBA JIMHEHHBIX
AHTEHHBIX PEIICTOK.
Bo30yxaeHHbIC OIIK-1
9 TectupoBanue
HIOBEPXHOCTH. N Korki 2
10 CobeceroBaHue MPH 3aIIUTE OTUETA PymnopHbie aHTEHHBI OINK-1
] NKornk1.2
AHTEHHBI  Pa3IUYHOTO
P OIIK-1
11 TectupoBanue Ha3HayeHHs. AHTEHHBI VK
KBY 1 CBU. Ofiki 2
AHTEHHBI  PA3JIMYHOTO
OIIK-1
12 CobecenoBaHue MpH 3alIUTE OTYETA Ha3HAuCHHs. AHTEHHBI VK
OBY u YBUY. OIIKI.2
AHTEHHBI a3JIMIHOT
¢ PasIIMAHOTo OIK-1
13 TectupoBanue Ha3HayeHHs. AHTEHHBI VK
HY, CY u BY. OIIKI.2
OIIK-1
14 TectupoBanue Bce paszensl
P P N Kork1 2
OIIK-1
15 [TonroroBka K SK3aMeHY Bce paznensr

N Korik1 .2




IlepeyeHb TeOpeTHYECKHX BONPOCOB K 3a4eTy ¢ OLIEHKOM

1. OcHOBHBIE NIEKTpUYECKHE TapaMeTpsl anTeHH. [loHsTHEe nanpHel 1 ONMKHEN 30HbI.

2. OCHOBHBIE JIEKTpUYECKHE TapaMeTpbl aHTEHH. Pexum rpremMa BOJIH.

3. DneMeHTapHbIE U3TyYaTeNId. DJIEMEHTAPHBINA AEKTPUUECKUIN U3ITy4aTeb.

4, DJIeMEHTapHbIE U3JTydaTeau. DJIeMEHTAPHBIN MIEJIEBON U3JIydaTeb.

S. DneMeHTapHble U3TyJyaTelld. JJIeMeHTapHasl dJEKTpUUecKas paMKa.

6. DrneMeHTapHble U3J1ydaTesd. DJIeMEHTapHbIN y4acTOK (PpOHTA BOJIHBI.

7. CuMMeTpHUHBINA 3JeKTpUUecKuil BuOpaTop. OOIMe MOHATHA, paclpeeieHue ToKa
Ha BuOparope. Pacnipenenenue 3apsiia Ha BUOpaTope.

8. HampaBnennble  cBOWCTBA ~ CUMMETPUYHOTO  JJIGKTPUYECKOro  BuOpaTopa.
AMIUIMTYAHAs AMarpaMma HalpaBJIeHHOCTH.

9. ConporuBienue  uw3nydeHus.  Bxomgnoe  comportuBienue.  KoadduuueHt
HaMpaBJIEHHOTO JeHCTBUS.

10.  CormnacoBaHue aHTEHHO-(HUAECPHBIX YCTPOMCTB. PEXXUMBI B BOTHOBOJHOM TPAKTE.

11.  Cucrema 1ByX cBs3aHHBIX BUOpaTopoB. HampaBieHHbIe CBOWCTBA CUCTEMBI U3 JIBYX
CBSI3aHHBIX BHOPATOPOB.

12. Pacuer Toka B maccuBHBIX BHOparopax. KoadduiueHT HanpaBieHHOTO JEHCTBUS.
JleiicTBytomias JyInHa CUCTEMBI BUOPATOPOB.

13. JluneliHble 37eKTpUYecKre BUOPATOphl BOJIIM3U OTpaXkarolled MoBepxHOCTH. Metoa
3epKAIbHBIX OTpaxeHni. HecuMMeTpryuHbIi 3a3eMIICHHBIA BUOPATOD.

14. JluHeliHple aHTEHHbIE peleTKU. PexXuM HOpPMaabHOrO u3iydeHus. Pexum

HAKJIOHHOTO H3iydeHus. Pexum oceBoro m3myudeHus. KoadduuueHT HanpaBIeHHOTO IEHCTBUS
JIMHEUHBIX DKBUAUCTAHTHBIX PEILIECTOK.

15. OO0mue cBeeHust 00 aHTEHHAaX Oeryiied BOJHBI. AHTCHHBI «BOJIHOBOH KaHAID» JUIS
muanasona YKB.

16. OOmme cBemeHuss 00 aHTeHHax Oerymieid BosiHbL. CrupaiabHbBIE AHTEHHBI JUIS
nuanasona YKB.

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

18. Konnuueapusle anteHHsl (MeTpoBslid, JlenumeTrpoBelii auana3oH). OCHOBBI.

[Mpuniunel mocTpoeHusi. KoapGUIMEHT HampaBlIeHHOTO NEHCTBHS JTHHEHHBIX SKBUIMCTAHTHBIX
PEIIETOK.

19. Jloronepuoanyeckre aHTEHHBI.

20.  Hznydaromrue (BO30YKICHHBIE TOBEPXHOCTH).

21.  PymopHble aHTEHHBI.

22.  AHTeHHBI pa3NMYHBIX Auana3oHoB: anteHHs! KBY u CBY.
23. AHTEHHBI pa3IM4HbIX 1Uana3zoHoB: anTeHH OBY nu YBY.

24, AHTEHHBI pa3IM4HbIX auamna3zoHoB: Autennsl HY, CU, BY.
IlepeyeHb THNOBBIX MPOCTHIX MPAKTHYECKUX 3a]aHUI K 3a4eTy ¢ OLEHKOM

1. Paccunrath BOJIHOBOE COMPOTHBIEHHE M KOA((UIMEHT 3aTyXaHHUs CUMMETPUYHOMN
JBYXIPOBOAHON BO3AYIIHOW JHHMH, paboTatomeil Ha yactote F=100 MI'u. namerp nunuu d=3
MM, paccTosiHue Mexay HumMu D=200 mm.

2. ConpoTuBieHHE H3IIy4E€HHs IPOBOJOYHOM mepenaromeid aHTeHHbl RBx=10 Owm,
conporuBieHue nmoreps B anteHHe Rn=5 Owm. Onpenenurs KH/[ u KY anTeHHbl B HanmpaBieHUH
makcumyma JIH, eciiu addextuBHas 1yrHa anTeHHBI 13¢= 3M, a 1rHa BomHbI 12 M.

3. DneMeHTapHbIA anekTpudeckuil BuOpartop mmHoi 0,02 M Ha uwactore 300 MI'n
BO30YXJlaeTcsd TOKOM, aMIUIUTy/Aa, KoToporo paBHa | A. OmnpeaenuTs MOIIHOCTb HU3ITY4EHUS
BUOparTopa.



4. MomHocTh, OTHaBaeMas IPUEMHOM aHTEHHOM B HECOIVIACOBAHHYIO HArpys3ky P =
IMBT. AkTHBHas 4acTh BXOJHOTO conpoTuBiacHUS aHTeHHBI RBX=300 OM, a Bo30yxaaemasi B Hel
B/1C pasna 400 mB. Onpenenuts KO3QHUIIMEHT COTIacOBaHUs aHTEHHBI C Harpy3koi. [lorepsmu
npeHeopeyb

S. Omnpenenutd 3(G(HEeKTUBHYIO IUIOMIAh CUMMETPUYHOTO MPUEMHOTO BHOparopa 6e3
noTepb, aauHa kKotoporo 0,75A. CpaBHHTH 3Ty IUiomaab ¢ 3PPEKTUBHOW IUIOMIAAbI0 TPUEMHON
AaHTCHHBI, JJTMHHA KOTOpOit 0,5A.

6. Omnpenenuts BXOAHOE CONPOTHUBIEHHE BEPTHUKAIBHOM 3a3€MJIGHHOW AaHTCHHBI,
HMEIOLIEH BBICOTY, pPaBHYIO II0JIOBUHE JUIMHBI BOJIHBL. BonHoBoe conpoTusienue anteHHbsl 400 Om.
7. AHTeHHa, cocrosias U3 JABYX AKTUBHBIX IIOJIYBOJHOBBIX  BHOPaTopoB,

pacmonoxkeHHbIX Ha pacctosuun d=0,8\ apyr oT apyra, Bo30ykIaeTcs TaK, 4TO OTHOIICHHE
aMIUTUTyJlT TOKOB B BHOparopax m=0,5, a casur ¢a3z AdD=n. Onpenenutbs CONPOTHUBIICHHUE
n3nydyeHus 1 MakcuMaiibHblii KH/[ anTeHHBI.

8. OnpenenuTh CONPOTHBIICHUE W3JIy4eHUsS JIMHEWHOW HSKkBuAucTaHTHOW (d=0,41)
penreTku, cocrosiei n3 N=3 cuH(pa3HbIX MOJYBOJHOBBIX BUOPATOPOB.
9. AHTCHHa BOJIHOBOM KaHaJI HMMEET 4YeThIpe JUPEKTOpa M paboTaeT Ha 4YacToTe

F=75MI'11. O6mas anuHa anteHHsl L=2M. Paccuntarh M MOCTPOUTH B MOJAPHBIX KOOpIAMHATAX
HOpMupoBaHHbIe amiuTyaHslie J{H B mmockoctsx E u H.

10. Ouenuts KO3()(UIMEHT HaANPaBICHHOTO JCWCTBUS PYNOPHOW aHTEHHBI IIPH
3aJJaHHBIX pa3Mepax pyropa.
11. [Jlana nuHeliHas aHTEHHas pelIeTKa, COCTOSAlAs W3 TPeX IOJYBOJHOBBIX

CHMMETPUYHBIX JJIEKTPHYECKHX BUOpaTopoB, mar pemetku d = A/3. Omnpenenuts ycioBUs
OCEBOT'0 peKUMa PadOTHI I JaHHON aHTEHHON PEIIeTKH.

12. Jlana JMHeiiHAas aHTEHHAs peIIeTKa, COCTOSIAs U3 TPeX IOJyBOJHOBBIX
CUMMETPUYHBIX JJIEKTPHYECKUX BUOpaTopoB, mar pemetrkun d = A/4. Omnpenenuts ycIoBUS
HAKJIOHHOTO peXuMa paboTsl ( = 5°) 1y1s JaHHON AaHTEHHOH PElIeTKH.

IlepeyeHb TeCTOBBIX 3aaHM /151 NPOBEPKH chopmupoBaHHocTH KomneTreHunu OIIK-

1. 3apanue c enHUYHBIM BbIOOpOM. BriGepuTe oilMH NpaBUIbHBIN OTBET.
CrniupanbHas aHTEHHA MPEICTaBIISAET Pa3HOBUIHOCTH!
A) aHTeHHBbI OeryIiei BOJIHbI;
b) Hu3konpoduiIbHOM aHTEHHBI,
B) noronepuoauueckoil aHTEHHBL;
I') aneprypHoi1 aHTeHHBI4

2. 3amaHue ¢ MHOKECTBEHHBIM BHIOOpPOM. BBIOepHTE HECKOIBKO MPABUIIHLHBIX OTBETOB.
Kak n3BecTHO cBoiicTBa (ha3MpOBaHHBIX PEIIETOK OMPEAEIAIOTCS OTHOIIeHueM d/A.
VBennueHne qaHHOro oTHomeHus d/A Beger K
A) yBeJIIMYEHHUIO YHciIa OOKOBBIX JIEIECTKOB;
b) x ymeHblIeHUIO YKciia O0KOBBIX JIETIECTKOB;
B) k yBenuueHuto muUpuHbl JUarpaMmbl HallpaBJIE€HHOCTH;
') k cy’)KeHUI0 IIMPUHBI JUarpaMMbl HAlIPABJIEHHOCTH;

3. 3ananue ¢ eIMHUYHBIM BEIOOpOM. BriOepuTe 01MH NMpaBUIIbHBINA OTBET.

[lpn kakumx ycnoBusix (caure (a3) JHMHEIHAs aHTEHHAas peleTka paboTaeT B
peXUME 0CEBOT0 U3ITyUYEHHUS?

A) ipu casure pa3z AY = k - d,;

b) npu cundaznom Bo3OyxeHun Beex anemeHToB Ay = 0;

B) npu casure ¢a3, ynosierBopstomem yenosuo 0 < Ay < k - d;



3ajaHue ¢ eIMHUYHBIM BEIOOpOM. BriOepuTE O/IMH NMPaBUIIbHBIN OTBET.

KHZ D(0) B mnpousBoapbHOM HampaBicHuu 0 ompenensercs uepes KHJ B
HaIlpaBJICHUN MAKCUMAaJIbHOTO U3JlydeHHs Do 1 3HaueHHe HOPMUPOBAHHOW XapaKTEPUCTUKU
HaIpaBJIEHHOCTH B 3TOM Hampasienuu F(0) 3aBucuMocThio:

A) D(8) = F(0) - Dy;

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

B) D(6) = F(8) - D§;

) D(6) = F(6) - Dg°;

3ajaHue ¢ eMIMHUYHBIM BEIOOpOM. BrIOEepUTE OJTMH MPaBUIILHBIN OTBET.

YpoBeHb OOKOBOTO M3IYYCHUS B HOPMHUPOBAHHOW XapaKTEPUCTUKE HAIIPABICHHOCTH
10 HAIPSKCHHOCTH 1MOJIs paBeH -40 1b, 4To COOTBETCTBYET:

A) 1,0 B/m;

b) 0,1 B/m;

B) 0,01 B/wm;

I 1,2 B/m;

3aanue ¢ eIUHUIHBIM BRIOOpOM. BriOeprTe 0/TMH NPaBHIIBLHBIA OTBET.

B d4eM mnpuHIMNUanbHas pa3HUIA MEXIY MEPBHYHBIM M BTOPUYHBIM JIMHCUHBIM
CUMMETPUIHBIM JJIEKTPUICCKHM BHOPATOPOM B CUCTEME JIBYX CBS3aHHBIX BHOpPATOPOB?

A) mepBUYHBINA KU3NTydaTeib paboTaeT B PEKUME TUPEKTOPa, BTOPHUYHBIA B PEKHME
pediekTopa;

b) BTOpWYHBII U3Iy4aTeNb CBsA3aH C MHUTAKONeM (UIepPOM, IEPBUYHBINA HE CBSI3aH C
MUTAIONIIM (QHUICPOM;

B) nepBuuHBIN U3NTydaTeb CBA3aH C MHUTAONIEM (HIEPOM, BTOPHUHBINA HE CBSI3aH C
MUTAIONIIM (QHUICPOM;

[') BropuuHBIi U3ITydaTeab padOTaeT B PEeXKHUME TUPEKTOpA, MIEPBUYHBIA B PEKUME
pednekropa;

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

B ¢unepe, upeanpbHO coOrjzacoBaHHOM C TNEpelaroOllel aHTEHHOW, 3Ha4YeHHe
ko3 dunreHTa Geryieil BoIHbI paBHO:

A) 1,0;

b) 0;

B) —oo;

I 1,5

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

B mone wusnydeHHs JTWHEWHOTO CHUMMETPHUYHOTO OHJICKTPUYECKOTO BHOpaTopa B
CBOOOHOM MIPOCTPAHCTBE HAIPSHKEHHOCTH AJIEKTPUUECKOTO MOJISI B JallbHEH 30HE C POCTOM
pacCTOAHMA T

1
A) yObIBaeT Kak —;
-
b) e nu3mensercs;
1
B) yObiBaeT kax =

1
') yObIiBaeT kax -t

3ajiaHue ¢ OTKPBITHIM OTBETOM. BBenuTe oTBeT.
B cucteme cBsi3u, HCTIONB3YIOMIEH IS TIEpeIaydl PaAMOBOJIHBI C ITTUHON BOJTHBI A=7
CM, IIPUMEHSIETCS aHTEHHA C T€OMETPUYECKOM IUIOLIAAbI0 HU3IydaeMo moBepxHOCTH 490

cm?. KoddduuumenT Wcrmonb30BaHMsS W3Tydaromield mosepxHoctH k=0,8. Omnpemenuts



KOX(Q(QHUIMEHT HANpaBJICHHOTO JeWCTBUS (OTBET BHECTH B 1B, ¢ TOYHOCTBIO 10 OJHOTO
3HaKa MOCJIE 3aIsATOM )

10. 3aganue c OTKPHITHIM OTBETOM. BBenuTe oTBET
Ha pucynke npencraBieHa auarpaMma HallpaBJI€HHOCTH PYINOPHOM aHTEHHBI B
JIeKapTOBOIl cHCTeME KOOpAMHAT C JiIorapu()MUYecKUM MaciuTaboM IO OCH OpJUHAaT.
Heobxoaumo onpenenuTh MIMPUHY JUarpaMMbl HAPaBAeHHOCTH 20 s (OTBET 3aNUChIBaiTe
B I'pajlycax, OKpYIJI€HHE IIPOU3BOAUTH 110 MpaBUJIaM MAaTEMaTUKH, BHOCUTh TOJIBKO LIETYIO
4acTh)
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11. 3aganue ¢ OTKpBITHIM OTBETOM. BBeuTe oTBET
KH/I[ snemMeHTapHOro 3J€KTpUYECKOro U3IydaTelis B HalpaBICHUH MAKCUMaJIbHOIO
M3JIy4eHUH paBeH .... OTBET BBECTH B BHUJE COOTBETCTBYIOIIETO YHCJIA, C OJHUM 3HAKOM
1ocJie 3ansiTou, Hanpumep, 3,5

12. 3amaHue ¢ OTKPBHITHIM OTBETOM. BBeuTe oTBET
[ana nuHeitHas aHTEHHAas pelleTKa, COCTOSIIAs U3 ABYX AJIEMEHTOB: MEPBUYHOTO U
BTOopu4HOro. IlolHOE peakTHBHOE CONMPOTUBIIEHUE BTOPUYHOTO U3IydaTelsi HMMEET
WHIYKTUBHBIA XapakTep. B 3ToM ciydyae BTOpHUYHBIN H3NMydaTelb pabOTaeT B pPEKUME
(OTBET BBEAUTE B UMEHUTEIHLHOM TAJICKE)

- ;
Pa3paboT4uK: W7, K//L:m —7~ pouent, k.¢.-m.u. lycros HIL

4

[TporpamMma coctaBneHa B coorBeTcTBuM ¢ TpeboBanusiMu GI'OC BO no HampaBieHuo u npoQuito
noarotoBku 09.03.02 UudgopmanmoHHbie CMCTEMbI U TEXHOJIOTHM.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl pagnoPU3NKU U PaTHOIICKTPOHUKHI
«24» despais 2025 r. nporokoa Ne 8

N.0. 3aB. xadeapoit Konecnux C.H.

Hacmoswas npoepamma, mne Mmodcem Ovimb 60cnpouzéedeHa HU 6 Kakou gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopul-paspabomuuxa npocpammol.



