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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 TIpEeJHA3HAueHa Ui OOECHedeHUus Kypca «AHTCHHO-(DUIEPHBIX YCTPOHCTBAY,
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 JUCHMIIJIMHBI 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.

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

Komnerenuus HHHHKaTOp]{ Pe3yabTarsl 00yueHust
KOMIIeTEeH I
ITK1. NUTK-2. | IIK1.UTK-2.1. [NIK1.UTK-2.1. 3-1. 3Haer
Cnocoben BBIIOJIHATH | PopMynupyeT METOJBI | CTPYKTYPHBIE  CXE€MBl ~ AHTEHH
pacuer aHTeHH u CBY | npeacraBneHus, aHanu3a M | pa3jIMYHBIX TUIIOB M YCIOBHUS MX
YCTPOMCTB B | pacueTa aHTEHH IIPUMEHEHHSL.




TEJIEKOMMYHHUKAIIMOHHBIX
CHUCTCMaAx u MMpOBOAUTDH
MO/JICJIMPOBAHUE OTEIbHBIX
4acTe pPaaHOIIEKTPOHHBIX
CpeZCTB

TIK1.UTK-2.1. 3-2. 3HaeT METOOEI
onpeJieJIeHUs MapaMeTpOB aHTEHH.
TIK1.UTK-2.1. 3-3. 3HaeT MeTOAEI

u CIIOCOOBI
3JIEKTPOJMHAMUYECKOT0  pacyera
rapameTpoB AHTEHH.

I[NK1.1UTK-2.1. V-1. Ywmeer
000CHOBaTh MPUMEHEHHUE TOTO
WIA WHOTO THIIA AHTCHHHI B
3aBUCHUMOCTH  OT  peuiacMowu
3aauu.

IMK1.UTK-2.1. V-2. Ymeer
MOJICITUPOBATh apaMeTpbl AaHTCHH
B CAIIP.




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 TMCUHUILJIMHBI, CTPYKTYPUPOBAHHOE M0 TeMAaM, ¢ YKa3aHHeM BH/I0B y4eOHbIX 3aHATHII U 0TBeIECHHOI0 HA HUX
KOJINYECTBA aKa/leMHYeCKUX YaCOB

Bugp! yueOHoi paboThl, BKITIOUast
CaMOCTOSITENBHYIO paboTy 00yJarommuxcs,
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 JICKTPUUECKUE MOHATHUS 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 aHTeHHble pemeTkd. HampaBneHHsle cBoiicTBa 71 161 0 4 4/6 0.1 5 [MucbMeHHBIN TEKYLIHMA
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 |AnTeHHBl paznuyHoro HazHayeHusl. AnTeHHsl HY, CH u BY. 7 | 405 0 2 0,05 2 TectupoBaHue
4.2. Tlian BHeaAyTMTOPHOIi CAMOCTOSITEILHOW PaGoThI 00y4AIOIIUXCS MO TUCIUTITTHHE
CamocrosrenbHas paboTa 00yJaomuxcs VuebHo-
METOIYECKOC
9 Tpynoe
Cemectp Ha3zBanue pasneina, Temsl Bup camocrositenbHOM Cpoku e OLeHOYHOE CPEACTBO o0ecrieyeHue
MKOCTb o
pa6OTLI BBINIOJTHEHUS (uac.) CaMOCTOSATEIbHOU
] paboThI
OcHoBHbIe nOHATHA. OlpeeieHne aHTEeHH.
PaboTa ¢ yueOHHKOM,
7  |OCHOBHBIC ITPUHIIMIIBI pacueTa aHTeHH. AHTEHHA . 1-2 nepens 2 TecTupoBanue
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 GUIepHBIX JIMHUSX. N KoHTpoJb. 3amura JIP.
CIIPAaBOYHOMU » "
. . . [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 |Bo30yxkIieHHbBIC 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. AHTeHHsl KBY u CBY.
12. Antennsl pasnuaHoro HazHadeHus. AHTeHHs OBY n YBUY.

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

OCHOBHBIE PNIEKTPUUYECKUE TTOHATHUSI aHTECHH.
[TapameTpsl IPUEMHBIX aHTEHH.
DJIeMEHTapHbIE U3ITy4aTelu.
CornacoBaHue B aHTEHHO-(UAEPHOM TpakTe. BonHbI B pUIEpPHBIX TUHUSIX.
CHUMMETPHUYHBIN JIEKTPUIECKHI BUOPATOP.
Cucrema CBSI3aHHBIX 3JIEKTPHUUECKUX BUOPATOPOB.
Jlunelinbple anTeHHbIE pelieTky. HanpapieHHble CBOMCTBA JIMHEWMHBIX AHTEHHBIX PELIETOK.
. Bo30yxeHHbIe TOBEPXHOCTH.

4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIAOOPATOPHBIX padoT

HaunmenoBanue TpynoemkocTn
Ne Ne CCMHHApOB, (uac.) Ouenounsle | @opmMupyembie
pa3jiena NPaKTHYECKUX H U3 uux
/H Bceero cpeacTrBa KOMIIeTeHIIUH
H TeMBbI JIa00pPaTOPHBIX uncop | MPAKTHYECKAS
padoT MOAroToBKa
1 2 3 4 5 6 7
[131 3nakomMcTBO ¢
porpaMmon
MMANA GAL.
CornacoBanue .
IIPOCTOMN AHTECHHBI HT@?;Z{;;H K1, UTK-2
1 5 (KOMITBIOTEpHOE 6 . )
MO)IGJII/IPOBEHI/I@) 31;0H;‘$;)JJI_E) INK1.1UTK-2.1.
JIP1  CormnacoBanue B '
aQHTEHHO-(UIEPHOTO
YCTpOMCTBA c
preMonepeIaTInKoOM
[132 HUccnenoBanue
CBOICTB
CUMMETPUYIHOTO
IIEKTPUIECKOTO
BHOpaTopa .
(KOAI:HL}(E)Tepﬁoe HHCBMeHHVB "
2 6 MOJIETTUPOBAHUE) 12 TCKYIIH 1K1, UTK-2.
KOHTPOJIb. INK1.UTK-2.1.
JIP2  Uccnenosanue Samura JIP.
XapaKTePUCTHK
HAIPaBJICHHOCTH
CUMMETPUYHBIX
ANEKTPHIECKUX
BUOpPATOPOB
133 HUccaenoBanue [TucEMEHHBIN K1, UTK-2
3 8 TUHEHHBIX aHTeHHBIX | 10 TEKYIIHHA . )
pemmeTox KOHTPOITh. [MK1.UTK-2.1.




(KOMTIIBIOTEPHOE 3amura JIP.
MOJICJIUPOBAHUE)
JIP3  HccinenoBanue
XapaKTEePUCTUK
HaIpaBJICHHOCTH H
JIHAIIa30HHBIX
CBOMCTB
TEJIICBU3HOHHBIX
aHTEHH
JEUMETPOBOTO
JIHaIa3oHay.
[134 Pemenue 3agau ITuceMeHHbBIH
4 10 JIP4  HUccnenoBanue 10 TEKYIIHHA IIK1. UTK-2.
XapaKTEPUCTUK KOHTPOJIb. [MIK1.UTK-2.1.
PYIOPHBIX AaHTEHH 3amuTa JIP.
135 HccnenoBanue
aHTEHH THIIA
BOJIHOBOI KaHal
KOMITBIOTEPHOE
e
5 12 JIP5 HccunenoBanue 12 KOHTPOITH. K1 ATK-2.1.
XapaKTEePUCTHK amura JIP
HaIpaBJICHHOCTH
¢dazupoBaHHOU
JUHEHWKH CIHMPATbHBIX
obydarenei
4.3.2. [lepevyeHn TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOAITEIbHOE U3yYeHHe CTY/IeHTAMHU B
paMkax camocrositeabHoi padorsl (CPC)
Ne Tema 3aganue @opmHpyemas UK
n/n KOMIIeTEeHIINA
1 2 3 4 5
OcCHOBHEBIE [TOHATHS. [IK1. UTK-2.
Omnpenesnenne AHTEHH. | QcMBICTICHUE K1, UTK-2.
1 | OcHOBHbBIC TPHUHIMIIBI pacyeTa MaTepHala
AHTEHH. AHTEHHA B CBOOOIHOM | jieknuid.
OPOCTPAHCTBE. ITonroroBka K
2 OcHOBHbIE anekrpuyeckue | 131, IIK1. UTK-2. I[IK1.UTK-2.1.
[IOHATHS AHTEHH. IMoaroroska K
BBITIOJTHEHHIO [IK1. UTK-2. [IK1. UTK-2.
3 | [lapameTpbl MPUEMHBIX AHTEHH. TIP1.
IIK1. UTK-2. I[1IK1.1UTK-2.1.
4 | DaeMeHTapHbIC U3Ty4aTeIIH.
OcMEICIEHHE [IK1. UTK-2.
CormacoBanye B  aHTEHHO- Marepuasa
JIEKIHAHN. [IK1. UTK-2.
5 | puneprnom Ttpakte. BoaHBl B
(bunepHBIX JINHUSIX. Hoxroroska K
I131. IloaroroBka
K 3amute JIP1.
6 CHUMMETPHYHBINA AIEKTPUICCKUI Ocmicnenne [IK1. UTK-2. IIK1.ATK-2.1.
BUOpPATOD. Matepuaia
JIEKIIMIA.




IloaroroBka x
[132. TTonroroBka
K 3amute JIP2.

7 Cucrema CBA3aHHBIX OcMbIciIeHue TIK1. UTK-2. [IK1. UTK-2.
AIIEKTPUYECKUX BUOPATOPOB. MaTepuaa
JIEKLIUIA. TIK1.UTK-2.1.

JIvHeliHble aHTEHHBIE PEHIETKH.
8 | HampaBnennsie CBOMCTBa
JIMHEMHBIX aHTECHHBIX PEILETOK.

IToxroroBka K TIK1. UTK-2.
I133. IToaroroBka
K 3amure JIP3.

OcMbIcIeHne TIK1. UTK-2. [IK1. UTK-2.
9 | Bo30yxaeHHbIC TOBEPXHOCTH.
Marepuaa
JIEKLIUIA. I[IK1.UTK-2.1.
IToarorosxka k TIK1. UTK-2.

10 | PymopHble aHTEHHBI. [134. TToaroToBKa

K 3amure JIP4.

AHTEHHBI Ppa3IUYHOTO [IK1. UTK-2. [IK1. UTK-2.
11 | pasnauenus. Anrtendasl KBY u
OcMBbICIEHHE
CBUY.
AHTEHHBI Pa3IMIHOTO varepHana I[IK1.UTK-2.1.
JIEKIUH. [IK1. UTK-2.
12 | pasnauenusa. A"reHsl OBY u
IloaroroBka x
ZBII' I135. IToaroroBka KL UTK2.1
HTE€HHEI Pa3IMYHOTO . -2.1.
K 3ammure JIPS5. TIK1. UTK-2.
13 | Hasnauenns. Aurennsl HY, CY B
u BY.

4.4. MeTonnyeckne YKa3aHHs M0 OPraHU3alHN CAMOCTOSITEIbHON PaGoThl CTYIEHTOB

Ilenplo caMOCTOATENBHOW PAabOTHI SABISETCA OBJAJAECHUE (PYHIAAMEHTAIbHBIMU 3HAHUSAMH,
npoeCCHOHATbHBIMU, 3HAHUSIMH, YMEHUSIMH W  HABBIKAMH, OIBITOM TBOPYECKOH U
HCCIIEIOBATENIbCKOW  JEATENbHOCTH IO  HAINpPaBICHUIO MOATOTOBKH. OCHOBHOW  (opmoii
CaMOCTOSITENIbHOM paboThl SIBISIETCA U3ydeHHE YUeOHOro MarepHuala JUCLUUIUIMHBI 110 KOHCIEKTY
JEeKIUH, C TPHUBICYEHUEM pPEKOMEHJOBAaHHOM JnuTeparypbl. Jlns paboTel C JuTeparypoi
UCIOJIb3YIOTCS B OMOIMOTEUHBIM apaBUTHBIA U CHCTEMaTHYECKUI KaTaJord, a TaK e Pecypchbl
cetu MHrepHer. M3ydas marepuan mo y4yeOHUKY, CIEAYET MEPEXOJUTh K CIEAYIOIIEMY BOIPOCY
TOJIbKO IOCJIE MOJHOIO YSICHEHUs npeabiaymero. Eciu B mporecce caMocTOSTENbHON pabOThl HAJ
M3yuyeHHeM y4eOHOro MaTepualia BOZHUKAIOT BONMPOCHl HEOOXOMMO 00OpAaTUTHCS K MPEIo1aBaTesto
JUISI TIOJTYYEHHUSI pa3bsICHEHUM.

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

V. VUEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JTUCIHATITAHBI

a) nepeYeHb JUTEPATYPbI

1. Amnrennsl u ycrpoiictBa (CBY): pacuer u usmepeHue xapakTepUCTHK : yuyeOHoe mocolue
s By3oB / HO. E. Murensman, P. P. A6aynnun, C. I'. Ceruyros, C. H. IllaGynun ; nox
obmeit pempakiuent 10. E. Mutensmana. — Mocksa : U3narensctBo FOpaiir, 2022. — 138 c.
— (Bricmiee obpazoBanue). — ISBN 978-5-534-08002-5. — Tekcr : 31€KTpOHHBINA //
OopasoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492640

2. TepMUHOJOTMYECKUI CIIOBaph MO aHTEHHO-(DUIECPHBIM YCTpPOMCTBaM : yuyeOHoe mocolOue
st By30B / . A. 3enenun, [1. B. Kypasnés, O. I'. Ilactepnak, C. M. ®enopoB. — CaHKT-



https://urait.ru/bcode/492640

[TetepOypr : Jlanb, 2022. — 292 ¢. — ISBN 978-5-8114-8277-1. — TekcT : 2JIEKTPOHHBIN
// Jlanb : 3nekTpoHHO-0MbaHoTeunas cucrema. — URL: https://e.lanbook.com/book/187478
3. Caxun B. U. KommbpioTepHoe MOJEIMPOBAHUE HANPABICHHBIX CBOMCTB AaHTEHH : yueO.
nocobue / B. U. Caxwun, C. B. YayukoB. — Upkyrck : U3n-Bo UT'Y, 2013. — 86 c. Pexum
JOCTyTA: 243 "bubnmorex". - Heorpanuu. JIOCTYII.
https://isu.bibliotech.ru/Reader/Book/2015112909201770467400001060

0) nepuoauYecKue U3TaHUSA

B) CIIMCOK ABTOPCKMX METOAUYECKUX Pa3padoToK

B pamMkax JIUCHMIUIMHBI NPESyCMOTPEHO HCIOJIb30BAaHUE YUYEOHBIX KEHCOB, pa3padOTaHHBIX
COBMECTHO ¢ HHAyCTpualbHbIMU mnapTHEpamu mporpammbel (OOO HIID «Dopyc», OO0
«Upkytckas HedrsiHas komnanus», OO0 «CUJIA HOuunon», OO0 «3eon», UC3D CO PAHY).

r) 6a3bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE  IOUCKOBbIE CHCTEMBI

1. Hayynas oubnunorexa UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html

2. B KHUT " MPOIOIKAOIIAXCS U3JIaHuN
http://ellibnb.library.isu.ru/cgibin/irbis64r_15/cgiirbis 64.htm?LNG=&C21COM=F&I21DBN=IR
CAT&P21DBN=IRCAT

3. DneKkTpoHHBIN YnTaNBHBIN 321 «budaroTex» https://isu.bibliotech.ru/

4. DnexkTpoHHas oubmoreuHas cucrema «M3narensctBo «Jlanby http://e.lanbook.com

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

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI
6.1. YueOHO-1a00paTOpHOE 000pyI0BAHUE:

Jlabopatopus 317 myis mpoBeACHHS MPAKTHYECKUX U JaO0OpaTOPHBIX 3aHSTHM, OCHAIEHHAs
1abopaTopHbIM  000PYIOBAaHUEM/KOMIUIEKCOM 1O HW3YYCHHIO aHTEHHO-(UICPHBIX YCTPOUCTB,
MEPCOHATBHBIMU KOMIIBIOTEPAMH, CITCIIUATBHBIM MPOrPAMMHBIM OOECTICUeHHEM W CBOOOIHBIM
JIOCTYTIOM B ceTh Internet.

6.2. [IporpammHoe obecnieyeHnme:

1. ITporpamma moaenupoBanus 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. CyGnunen3uonHsii gorosop Ne 502 ot
03.03.2017 Cuer Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JIumensus Ne
68203568. beccpouHo.

4. Kaspersky Free (exxerogno o6Homsiemoe I10). YcnoBus ncnoab30BaHus MO CChIIKE:
http://www.kaspersky.ru/free-antivirus/ . beccpouro.

6.3. Texun4yeckue M JIeKTPOHHbIE CPeACTBA:
B xone ydeOHOrO mporecca HCIONB3YIOTCS TEXHHYECKHE CPENCTBa OOYYEHHUS M KOHTPOJIS
3HAHUU CTYACHTOB (MIPE3EHTAIH, KOHTPOIUPYIOIMIUX MPOrPaMM, TEMOHCTPAIIMOHHBIX YCTAaHOBOK),

HCTOJIb30BAHUE KOTOPBIX MPEYCMOTPEHO METOANYECKON KOHIETIIIMEN TTPEMOJaBAHUS

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN


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 nexmusix HMCHONB3YyIOTCS aKTHBHBIE METOABI OOY4YEeHHs (KOMIBIOTEPHBIX CHUMYJISAIHM,
pa3bop KOHKpeTHBIX cuTyanuil). [lpakTuueckue 3aHsATHS NPOBOAATCS B MHTEPAKTUBHOU (opme.
JlaboparopHbie paboThI MPOBOATCS C Ucmoyib3oBanueM [I9BM ¢ mocneayromeit 3ammToi.



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

Texymwmii KOHTPOJIb peanu3yeTcs B BHJE MPOBEICHHUS TECTHPOBAHUS, a TAK)KE MHCHMEHHOTO
tekymero koutpons Ha I[I31-T1I35, mpu 3ammute naGopatopubix pabor JIP1-JIPS. Tekymuii
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 IPOCTPAHCTBE.

OCHOBHBIE JIEKTPUYECKHUE TTapaMeTPbl aHTEHH (IIEPEAAIOIIUI PEXUM).

[TapameTppl IPUEMHBIX AHTEHH.

brvokHAsA M TasbHASA 30HA U3TYy4YE€HUS] AHTECHHBI.

OnemeHTapHble nznyuyarenu DOU.

OnemenTtapHsble nznydyarenu O,

OnemeHTapHble uznyuyarenu DOU.

OnemeHTapHble uznyyarenu 0P,

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

CHUMMETPUYHBIN 3JIEKTPUYECKUIN U3TydaTeb. XapaKTepUCTHKA HapaBJICHHOCTH.
CuMMeTpUUHBIA 3JeKTpUdYeckuid wu3nyuyaTtenb. ConpoTHBIEHHE U3IydeHus. BxonHoe
COIIPOTHUBIICHUE.

Cuctema CBsI3aHHBIX BUOPATOPOB.

AHTeHHbIE pelieTky. HanpaBiieHHbIE CBOMCTBA.

AHTEHHBIE peleTKH. PexumMbl paboTHl.

Nznyuaromue (Bo30yKI€HHBIE TOBEPXHOCTH).

PynopHble aHTEHHBI.

Antennsl KBY u CBY.

Antennsl OBY n YBUY.

Anrtennsl HY, CY, BY.

AHTEHHa BOJTHOBOU KaHal.

AHTEHHa cripaJIbHAS.

AHTEHHa JIoronepuagnIecKasl.

Konnnueapnast anTeHHa.

HpnMep 3aJaHuH K NMPAKTUYICCKUM 3aHATUAM:

Paccuurtate pasmepsr COB, paGotarorero Ha 3agaHHOW paboueil dacTtoTe. BBIMOIHUTH
MoJienpoBaHue JaHHoi anTeHHbl B MMana-GAL.

BoinonHuTh corsiacoBaHue aHTeHHbl B mporpaMMe MMana-GAL, mozenbs aHTEHHBI
3amaercs npenojasaresneM. CornacoBaHME BBINOIHATh U3MEHEHHEM DPAa3MEPOB AHTEHHBI —
ONTUMU3ALHEH.

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

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



Marepunansl [1Jisi NPOBeJeHHS] TeKyLero M IPOMEKYTOYHOr0 KOHTPOJS 3HaHUH

CTYJACHTOB:
Kountposmpyemsie Konrpoaupyemvie
Ne Bua xonTpoJs KoMIeTeHmuu/
TeMbl (pa3aeJibl)
HHAUKATOPbI
1 2 3 4
OCHOBHBIE ~ TOHSTHA.
OrmpeziesieHe  aHTEHH.
1 TectupoBanie OCHOBHBIE  TIPUHIIUIIBI [TIK1. UTK-2.
pacuera AHTCHH. IIK1.UTK-2.1.
AHTEHHa B CBOOOJHOM
POCTPAHCTBE.
HOBHBI
2 TectupoBanue gICeK(")[pI/I‘{:CKI/IC [IK1. UTK-2.
[MIK1.UTK-2.1.
TIOHSITHSI aHTCHH.
[TapameTpsl MPHEMHBIX I1IK1. UTK-2.
3 Tectuposatine aHTlZHH. i INK1.UTK-2.1.
4 TectnpoBanue DnemeHTapHbIE [1IK1. UTK-2.
U3JTy4aTelu. IIK1.UTK-2.1.
CornacoBanue B
5 CobecenoBanue MpH 3alIUTe OTYETA AHTCHHO-(GH/ICpHOM [IK1. UTK-2.
Tpakte.  Bomuel B [IK1.UTK-2.1.
(buepHBIX JIMHUSIX.
UMMETPHUYHBIN
6 CobecenoBanue U 3alTUTE OTYETA SneKT;HEGCKI/Iﬁ [IK1. UTK-2.
[NK1.UTK-2.1.
BHOpATOP.
7 TectupoBanue Sﬂiff})h:ieCK;iﬂgaHHHX [K1. UTK-2.
[NK1.UTK-2.1.
BHOPATOPOB.
Jlunelinple  aHTEHHBIE
MICTKH.
8 CobecenoBanne mpu 3alIUTe OTYETA pHean;aBneHHme IK1. UTK-2.
o . I[NK1.UTK-2.1.
CBOWCTBA  JIMHEHHBIX
AQHTEHHBIX PEIIETOK.
9 Tecnposanue Bo30yxaeHHbIC [IK1. UTK-2.
TIOBEPXHOCTH. IMK1.UTK-2.1.
10 CobecenroBanue npH 3alIiTe OTYETA PymnopHbie aHTEHHBI. [IK1. UTK-2.
IMK1.UTK-2.1.
AHTEHHBI  Pa3JIUYHOTO 1K1, UTK-2.
11 TectupoBanue Ha3HAueHHs. AHTEHHBI K1 UTK-2 1
KBY u CBUY. ) o
AHTEHHBI  PA3JIMYHOTO [IK1. UTK-2.
12 CobecenoBaHue MpH 3alIUTE OTYETA Ha3HAuCHHs. AHTEHHBI K1 UTK-2 1
OBY n YBUY. ) o
AHTEHHBI  Pa3JIUYHOTO [IK1. UTK-2.
13 TectupoBanue Ha3HAueHHs. AHTEHHBI K1 ATK-2 1
HY, CY u BY. ) o
[TK1. UTK-2.
14 TectupoBanue Bce pazaensr K1 UTK-2 1.
15 [TonroroBka K SK3aMeHY Bce paznensr [TK1. UTK-2.

IMK1.MTK-2.1.




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 U3JIydaTeau. DJIeMEHTApHbIN IIEIEBON U3Ty4aTelb.

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. HampaBiieHHble ~ CBOWCTBA  CHMMETPUYHOTO  JJIEKTPUYECKOTO  BUOpaTopa.
AMIUIMTYAHAs AMarpaMma HalpaBJIeHHOCTH.

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

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

11.  Cucrema 1ByX CBsi3aHHBIX BUOpaTopoB. HamnpaBieHHbIe CBONHCTBA CUCTEMBI U3 JIBYX
CBSI3aHHBIX BHOPATOPOB.

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

13. JluHeliHble 37€KTpUYecKre BUOPATOphl BOJIM3U OTpaXkarollell MoBepXHOCTH. MeTon
3epKAIbHBIX OTpaxeHni. HecuMMeTpryuHbIi 3a3eMIICHHBIA BUOPATOD.

14. JluHeliHple aHTEHHbIE peleTKU. PexXuM HOpPMaabHOrO u3iydeHus. Pexum

HAKJIOHHOTO H3iydeHus. Pexum oceBoro m3myudeHus. KoadduuueHT HanpaBIeHHOTO IEHCTBUS
JIMHEUHBIX DKBUIUCTAHTHBIX PEIICTOK.

15. OO6mue cBepeHust 00 aHTEeHHAX Oeryield BOJTHBI. AHTEHHBI «BOJTHOBOM KaHAI» JIA
muanasona YKB.

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

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

18. Konnuueapusie anteHHsl (MeTpoBslid, JlenumerpoBeiii 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 3a4YeTy ¢ OLIEHKOMH

1. Paccunrarh BOJIHOBOE CONMPOTHBIEHHE M KOA((UIMEHT 3aTyXaHUs 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. Onpenenutrs KHJ/[ u KY anTeHHbl B HampaBieHUH
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
BUOparopa.



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((HEKTUBHYIO IUIOMIAh CUMMETPUYHOTO NMPUEMHOTO 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 IIOJIOBUHE JUIMHBI BOJHBL. BonHoBoe conpoTusienue anteHHbl 400 OMm.
7. AHTeHHa, cocrosias U3 JABYX AKTUBHBIX IIOJIYBOJHOBBIX  BHOPaTopoB,

pacmonoxkeHHbIX Ha pacctosuun d=0,8\ apyr oT apyra, Bo30ykIaeTcs TaK, 4TO OTHOIICHHE
aMIUTUTyJT TOKOB B BHOparopax m=0,5, a casur ¢a3z AdD=n. OnpenenuTb 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 KaHaJ 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 pyrnopa.
11. [Jlana nuHeliHas aHTEHHas pelIeTKa, COCTOALAs U3 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 IMOJyBOJIHOBBIX
CHMMETPUYHBIX JJIEKTPHUYECKHX BUOpaTopoB, mar pemetku d = A/4. Omnpenenuts ycIoBUS
HAKJIOHHOTO peXuMa paboTsl ( = 5°) 1y1s JaHHON AaHTEHHOH PElIeTKH.

Hepeqeﬂb TECTOBBIX 3aJaHMIl 1J1s NMPOBEPKHU C(bOpMHpOBaHHOCTI/I KOMIICTCHIMHA

1. 3apanue c eTMHUYHBIM BBIOOpOM. BbiOepuTe 01MH NpaBUIIbHBIA OTBET.
CnupanbHas aHTEeHHA NPEACTaBIAET Pa3HOBUIHOCTD:
A) aHTeHHBI OeryIei BOJIHBL;
b) Hu3konpodunbHOi aHTEHHBI;
B) noronepuoanyeckoit aHTEHHBI;
I') anepTypHoOif anTeHHBI4

2. 321,[[8.HI/IG C MHO>KCCTBCHHBIM BBI60pOM. BLIGCpI/ITe HECKOJIBKO IMMPAaBUJIBHBIX OTBETOB.

Kak u3BecTHO cBolicTBa (ha3MpOBaHHBIX PELIETOK ONPENENSIIOTCS OoTHOIIeHueM d/A.
VBenunueHue qaHHOro oTHOIIEHUA d/A BEIET K

A) yBETMYEHHUIO YUClIa OOKOBBIX JIEIECTKOB;

B) x yMeHbIIeHUIO Unciia G0KOBBIX JIETIECTKOB;

B) k yBenn4YeHHIO IIMPUHBI TUATPaMMbI HAlIPaBJICHHOCTH;

') K Cy’)KeHHUIO MHUPHHBI JUarpaMMbl HalIPaBICHHOCTH;

3. 3amaHue ¢ eMMHUYHBIM BEIOOPOM. BrIOepuTe OIMH MPaBUIIBHBIA OTBET.

[Ipu xakux ycnoBusax (caBure ¢a3) JIMHEHHas aHTEHHas pelieTka paboTaeT B
pEXHMME OCEBOTO U3ITyUeHUs?

A) nipu casure ¢paz AY =k - d;

b) npu cundaznom Bo30yxaeHnn Beex aaeMeHToB AY = 0;

B) npu cnBure ¢a3, ynosneropsromiem ycinosuio 0 < Ay < k - d;

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



KHJI D(0) B mnpousBoiabHOM HampasieHuu 0§ ompenensiercss depes KHJ B
HaIpaBJICHUU MaKCHUMAaJIbHOTO U3Iy4eHus: Do ¥ 3HaYeHnEe HOPMHUPOBAHHOW XapaKTEPUCTHKH
HAIPaBJICHHOCTH B 3TOM Hampasienuu F(0) 3aBucuMocThio:

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

B) D(6) = F(8)2* Dy;

B) D() = F(0) - D§;

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

3ajaHue ¢ eMMHUYHBIM BEIOOpOM. BrIOEpUTE OJIMH NMPaBUIILHBIN OTBET.

YpoBeHb OOKOBOTO M3IYYCHUS B HOPMHUPOBAHHOW XapaKTEPUCTHKE HATIPABICHHOCTH
10 HAINPSKCHHOCTH MMOJIs 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;

3amaHue ¢ eIMHIUYHBIM BRIOOPOM. BrIOepuTe 0/IMH MPaBUIIbHBIN OTBET.

B dyeM mnpuHIMNMAaNbHAS pa3HUIA MEXAY MEPBHUYHBIM M BTOPUYHBIM JIMHEHHBIM
CUMMETPUYHBIM 3JICKTPUUIESCKUM BHOPATOPOM B CUCTEME JIBYX CBSA3aHHBIX BUOPATOPOB?

A) mepBUYHBINA KU3TydaTeib paboTaeT B PEKUME TUPEKTOPA, BTOPHUYHBIA B PEKHME
pediekTopa;

b) BTOpuYHBII U3Iy4aTenb CBA3aH C MHUTAKOMEM (DUICpOM, IIEPBUYHBINA HE CBSI3aH C
MUTAIONIIM (QHUICPOM;

B) nepBuuHBIN U3NTydaTeb CBA3aH C MHUTAONIEM (HUIESPOM, BTOPHUHBINA HE CBSI3aH C
MUTAIONTIM (QHUICPOM;

[') BropuuHBIi H3ITy4aTeab padOTaeT B pPeXKHUME TUPEKTOpA, MIEPBUYHBIA B PEXKUME
pediekTopa;

3agaHue ¢ eTMHUYHBIM BIOOPOM. BriGepuTe oiMH nMpaBUIIbHBINA OTBET.

B ¢unepe, upeanpbHO corinacoBaHHOM C Tepefarolled aHTEHHOW, 3HA4YeHHE
ko3 dunreHTa Geryiieil BOIHbI paBHO:

A) 1,0;

b) 0;

B) —oo;

I 1,5;

3aaHue ¢ eTMHUYHBIM BIOOpOM. BriOeprTe 0JIMH paBUIIbHBIA OTBET.

B mone wusnydeHHs JTUHEWHOTO CHMMETPUYHOTO JJIEKTPUUYECKOTO BHOpaTtopa B
CBOOOHOM MPOCTPAHCTBE HAIPSHKEHHOCTH AJIEKTPUUECKOTO MOJISI B JalbHEH 30HE C POCTOM
pacCTOAHUA T

1
A) yOBIBaeT Kak =
b) He u3mensercs;
1
B) yObiBaeT kax =

1
') yObIiBaeT kax =

3ajaHue ¢ OTKPBITBIM OTBETOM. BBenuTe OTBeT.
B cucteme cBsi3m, HCTIONB3YIONIEH I TIEpEIavdl PAIUOBOJIHEI C ITTHHON BOJTHBI A=7
CM, IIPUMEHSIETCS aHTEHHA C T€OMETPUYECKOM IUIOLIAAbI0 HU3IydaeMoi moBepxHOCcTH 490

cm?. KoddhuumenT Wcrmonb30BaHMS W3Tydaromieid mosepxHoctH k=0,8. Omnpemenuts



KOA(Q(QHUIMEHT HANpaBJICHHOTO AeHCcTBUS (OTBET BHECTH B 1B, ¢ TOYHOCTHIO 10 OJHOTO
3HaKa MOCJIE 3aMsTON )

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.
Heobxonumo onpeenuTh MIMPUHY JUarpaMMbl HAPaBJaeHHOCTH 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 U3iIydaTessi B HallpaBICHUU MaKCUMaJIbHOTO
W3JIY4eHUH paBeH .... OTBET BBECTH B BHJIE€ COOTBETCTBYIOIIETO YMCIIA, C OJHUM 3HAKOM
1ocJie 3ansiTou, Hanpumep, 3,5

12. 3amaHue ¢ OTKPBHITHIM OTBETOM. BBeuTe oTBET
[ana nuHeitHas aHTEHHAas pelleTKa, COCTOSIIAs U3 ABYX AJIEMEHTOB: MEPBUYHOTO U
BTOpu4HOro. IlolHOE peakTHBHOE COMPOTHUBIIEHHE BTOPUYHOTO W3JIydaTessl HMEET
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
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[TporpamMma coctaBneHa B cootBeTcTBruH ¢ TpeboBaHussMu GI'OC BO no HanpasieHuo u npoQuito
noarotoBku 09.03.02 UudgopmanmoHHbie CMCTEMbI U TEXHOJIOTHM.

[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapsl paaguoPU3NKU U PaTHOIICKTPOHUKHI
«24» epains 2025 r. mpotokorn Ne 8

N.0. 3aB. xadeapoi Konecunuk C.H.

Hacmoswas npoepamma, me Mmodcem Ovimb 60CcnpouzéedeHa HU 6 Kakou gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleus Kagheopul-paspabomuuxa npocpammol.



