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Mporpammy ovcumnnuHbl paspabotan(a)(vn) AoueHT, K.H. (noueHT) Hacoipos N.A. Kacbenpa
pagnoanekTpoHukn OToeneHne paguoguankm 1 HPOPMaLMOHHbIX cucteM , lgor.Nasyrov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

I/IsyquVle 1 NpakTnyeckoe npuMeHeHne MeTonoB NOCTPOEHUS BbICOKO a(PPEKTUBHbIX
aHTEHHO-PNOEPHbIX CUCTEM. rlpI/IBe,EI,eHbI onpeneneHnsa OCHOBHbIX pagonOTEXHNYECKNX

XapaKTePUCTUK aHTEHH, ONCaHNe KOHCTPYKLUMIA pa3nnNyHOro Tvna, Cnonb3yeMbix B paanocBaau,
paauonokauum n paanmoacTpoHOMUN.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.5 MNpodeccroHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodunsnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

Lnsi ocBOEGHUSI coaepXaHns AUCLMMINHBI HEOOX0OMMbI 3HAHUSI MO CNeayoWmM Kypcam:
"OnekTpoanHammka", "OcHOBbI Teopumn KonebaHuin".

3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucpposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNEeTeHL MU
OK-10 CMOCOBHOCTBIO CaMOCTOATENbHO NPUObpeTaTbh HOBbIE 3HAHWS,
(0bLekynbTypHbIE NCNONb3ysi COBPEMEHHbIE 06pa3oBaTesNbHbIE U
KOMneTeHuunn) NHPOPMaLNOHHbIE TEXHONOM NN
CMocoBHOCTbIO cobupatb, 0606wWwaTh U MHTEPNPETNPOBaTh C
OK-11 NCMONb30BaHNEM COBPEMEHHbLIX MHAOOPMALMOHHbIX TEXHONOIMIA
(0bLweKkynbTypHbIE MHCPOPMALIMIO, HEOOXOAMMYIO AN (DOPMUPOBAHNS CyXOEHNI
KOMNeTeHLmm) MO COOTBETCTBYIOWMM CreLManbHbIM, HAy4YHbIM, COLNAsbHbBIM U1
aTn4YecknM npobnemam
OK‘1 2 6 6 -
(OBILEKyNbTYPHbIE CNOCOBHOCTbIO K NPaBUIbHOMY MCMONb30BaHMIO O6LLEHaYYHOM 1
KOMNETEHLIN) crneumanbHOM TepMUHONOTNA
OK-8 CNOCOBHOCTLIO K OBNafeHnto 6a3oBbiMM 3HaHMSMK B 06nacTu
(0BLwekynbTypHbIE MaTeMaTukn U eCTECTBEHHbIX HayK, NX NCNONb30BaHUIO B
KOMNeTeHL M) NPOogeCcCMoHanbHOM OeaTeNbHOCTH
MnK-1 CNocoBHOCTLIO MCMOMIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHSA
(npodheccunoHanbHbIe (B TOM Yncne No gucuUMnanHaM Npounmaanmm) ong peweHns
KOMNeTeHLmm) npocdbeccrmoHanbHbIX 3a4ad
MK-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
(MpodpeccmonantHbie n OC*JeCCI/IOHa}'IbEbIe HaBblKK '
KOMMeTeHuunn) P
MnK-3 CNOCOBHOCTbIO MOHUMATbL NPUHLMMLI PaboTbl 1 METOAbI
(npodhbeccmoHanbHble aKcnnyaraunun CoOBpeMEHHOM paanoanekTPOHHON U ONTUYECKON
KOMMeTeHuunn) annapaTtypbl U 06opynoBaHus
MK-6 CNOCOBHOCTBIO K MPOYECCUOHANBHOMY PA3BUTMIO U
(MpocpeccmonantHbie caMopassBuTuio B o%nacwl anmoqamngE N 3NEKTPOHUKM
KOMMeTeHuunn) P P P

B pe3ynbTarte 0OCBOEHNA ONCUNMIINHDBI CTYOEHT!

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
Il YHH

Crtpanvua 3 us 17. — o

o
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1. DONXEH 3HaThb:

3HaTb (PU3NYECKYIO CYLHOCTb NPOLECCOB U SBNEHWIA, MPOUCXOASWMX NPU PACNPOCTPAHEHUN BOJH B
0OHOPOAHBIX U HEOAHOPOAHbIX Cpenax;

2. IONXEeH yMeTb:

YMeTb CaMOCTOSATENIbHO NUCMONb30BaTb OCHOBHbIE METOAbI PaANOPUINYECKNX NBMEPEHUIA.

3. DoNXeH Bnanetb:

BfageTb MeTogamu npoBefeHns aHanMTUYeCcKuX U YACIEHHbIX PacyeTos;

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

LEMOHCTPUPOBATb CNOCOOHOCTL Y FOTOBHOCTb MPOBEAEHNS aHANUTUYECKUX U YUCIEHHBIX PACHETOB;

4. CTpyKkTypa U cogepXxaHue OUCLUNIUHBI MOAYyNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI cOCcTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 9K3aMeH B 8 ceMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcsl B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YO0B.);

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AUCUMNIMHEe/ MOAYIO
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Bugabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens WX TPYAOEMKOCTb Tekywue chopmbl
N 'D'"Kn":)v;lr;;:"l"b'/ Cemecrp cemecTpa (B 4acax) KOHTpOns
Nekumm MpakTuueckuelllaboparopHbie
3aHATUSA pab6ortbl

Tema 1. YpaBHeHus

Makceenna. Nanyy
1. akcseenna. vianydyeHume 8 1 o 0 0

9NEeKTPOMarHUTHbIX

Bo/H. OnbIThl Nepua

Tema 2.

PacnpoctpaHeHue

9NeKTPOMarHUTHbIX
2. [BonH. BbiBOg BONHOBOrO| 8 2 2 0 0

ypaBHeHus. BonHoBoe

ypaBHeHWe ans cpen c

noTepsiMun.
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 3. BeKTOpHbIN 1
CKansipHblil noTeHumnansl
SNEeKTPOMarHMTHOro
nons. NoteHuman ons
SNEeKTPOoCTaTN4eckoro
nons. BekTopHbIN
3. noteHuman. 3aBnucumbie 8 3 2 0 0
OT BpEMEHU
noTeHumnansl.
YpaBHeHus ons
NoTeHLUNanos.

Tema 4. OnemeHTapHbIi
Bubparop. PelweHuns
ypaBHeHuin [Janambepa.
Pun3nyecknin cmbicn
Kannbposku JlopeHua.
[Mone BOKpYr NMHENHOro
nposoga.
HanpsxeHHOCTb 8 4 5 0 0
9NEeKTPOMarHUTHOro

nons aneMeHTapHoro
Bubpatopa. Tpu 30HbI
nons subparopa.
HanpsxeHHOCTb
9NEKTPUYECKOro nons B
JanbHen 30He.

Tema 5. JlnHelnHbIn

CUMMETPUYHbIN

Bubpatop. NanyyeHne

NVHelHoro Bubpartopa.
MowwHoOCTb n3nyvyaemas

: 2

5 BMOpPATOPOM. 8 5 0 0

ConpoTusnexve

N3nyyeHns

CYIMMETPUYHOTO

BMbpatopa.

Tema 6. MeTonbl
co3aaHuns

6. 900PEKTUBHbBIX 8 6 2 0 0

nepenawlmnx aHTeHH.

Tema 7. BnusHue semnu
Ha HanpasfeHHble
7. o
CBOWCTBA aHTEHH. 8 7 2 0 0
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 8. KoHCTpyKL MK
aHTeHH. lNone
rOpPU30HTaNbHOro
OMNons B BEpTUKaNbHOWN
nnockocTtu. [None
BEPTUKANbHOIro AMMons
B BEPTUKa/IbHOW
NNOCKOCTMW.
KeagpartmyHas
doopmyna BeneHckoro.

Tema 9. CUMMETPUYHbIN
BMbpaTop ¢
pedonekTopom.
[MaccuBHbIN pedonekTop.
AKTVBHbIV pedhnekTop.

10.

Tema 10. OCHOBHble
paguoTexHn4eckmne
XapakTepuCTUKn
aHTEHH.

10

11

Tema 11. PynopHble
aHTeHHbl. CxeMbl

‘[mocTpoeHns u OCHOBbI

Teopun.

11

12.

Tema 12. 3epkanbHble
aHTeHHbl. CxeMbl
NMOCTPOEHNS N OCHOBBI
Teopun.

12

13.

Tema 13. METOOVIKA
N3MEPEHMN
OVNATPAMMDbI
HAMPABIEHHOCTW,
SPPDEKTNBHOM
MNOWALN U
LLYMOBOW
TEMMEPATYPbI
AHTEHHDbI

13

14.

Tema 14.
®dasnpoBaHHbIe
aHTEHHbIE peLweTkn

14

15.

Tema 15. 3eMHbie 1
TponocoepHbIE BOMHbI.

15

16.

Tema 16.
PacnpoctpaHeHne YKB
B ypbaHN3NPOBaHHbIX
cpenax.

16

PernctpaunoHHbIn Homep 6
CrtpaHvua 6 us 17.
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 17. CTpoeHune

noHocepbl 1
17. pacnpocTpaHeHne B 8 17 2 0 0

Hen paanoBOJH.
Tema 18. OcobeHHOCTH

pacnpocTpaHeHuns
18. pannoBONH Pa3nn4HbIX 8 18 2 0 0

AnanasoHoB.

Tema . Ntorosas aK3ameH

doopma KOHTpoOns 8 0 0 0

Ntoro 36 0 0

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. YpaBHeHuss Makceenna. U3nyuyeHune aneKTpomMarHUTHbIX BONH. OnbiThl epua
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

YpasHeHns Makcsenna. ManydyeHune anekTpoMarHuTHbIX BONH. OnbiThl Mepua

Tema 2. PacnpocTpaHeHue 3NeKTPOMarHUTHbIX BOJH. BbiBO, BONTHOBOrO YpaBHEHUS.
BonHoBoOe ypaBHeHUe O/ cpen, C NoTepsiMu.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

PacnpocTtpaHeHne anekTpoMarHUTHbIX BONH. BbiBOA BOMHOBOrO ypaBHeHMs. BonHoBoe ypaBHeHMe
LNS Cpen, C NoTEPSIMU.

Tema 3. BeKTOpHbIN U cKansipHbIf NOTeHUUanbl 31eKTpoMarHMTHoro nons. MoreHuman pns
3NeKTPOCTaTMYECKOoro nonsi. BekTopHblin noteHumnan. 3aBUMCUMble OT BPpEMEeHMU NoTeHunanbl.
YpaBHeHUs NS NOTEHLManos.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

BeKTOprIVI n CKaﬂﬂprIVI noteHumasnbl 31EKTPOMarHNTHOro nons. lMoteHumnan gns
ANEKTPOCTATNYECKOro nons. BeKTOprII7I noteHuwan. 3aBucuMble oT BpEeMEeHN noteHunanbl.
YDaBHeHI/IFI Ons notTeHumnanos.

Tema 4. dneMmeHTapHbI BUbparTop. PelueHust ypaBsHeHun Odanambepa. Duanuyeckum cMbicn
KannmbpoBku JlopeHua. Mone BoKpyr nMHenHoro nposoga. HanpsixeHHoCTb
3NeKTPOMarHUTHOrO NMONs 3NeMeHTapHoro Bubparopa. Tpu 30HbI Nons Bubpatopa.
HanpsixxeHHOCTb 3N1eKTpU4yecKoro nons B AaibHen 30He.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OnemeHTapHbI BUbpatop. PelweHns ypaBHeHnin Janambepa. PU3n4ecknii CMbICN KanmbpoBKM
NopeHua. Mone Bokpyr nUHenHoro npoeoaa. HanpsixkeHHOCTb 3N1eKTPOMarHUTHOro Nons
anemeHTapHoro snbparopa. Tpu 30HbI Nons Bubparopa. HanpsxxXeHHOCTb 3NeKTpMYeCcKoro nons B
hanbHewn 30He.

Tema 5. JINHENHbIN CUMMETPUYHbIN BUbpaTop. U3nyuyeHune nuHenHoro subparopa. MowHOCTb
u3nyyaemas Bubparopom. ConpotmsieHne Usny4yeHUss CAMMETpUYHOro Bubparopa.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

NnHenHbI cMMMETPUYHbIA BUbpatop. ManydeHune nuHeliHoro Bubpatopa. MowHocTe nanyyaemas
Bnbparopom. ConpoTnBNEHNE N3NYYEHNS CUMMETPUYHOrO B1ubparopa.

Tema 6. Metoabl co3paHus achcpeKTUBHbIX NepenaroLLnX aHTeHH.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

MeTtonbl co3naHms apdEKTUBHBIX NepenarLnx aHTEHH.

Tema 7. BnusiHme 3emnun Ha HanpasJieHHble CBONCTBA aHTEHH.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

PernctpaunoHHbIn Homep 6
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BnusHne 3emnu Ha HanpaB/ieHHble CBOWCTBA aHTEHH.

Tema 8. KOHCTpYKL MM aHTeHH. [Tone ropM3oHTanbHOro AMMNons B BepTUKanbHOM MIOCKOCTM.
MNMone BepTUKanbLHOro AuUNons B BeptukanbHom nnockoctu. KsagparnyHas coopmyna
BepeHckoro.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

KoHcTpykummn aHTeHH. [one ropu3oHTanbHOro AUnons B BepTukanbHo nnockocTtu. Mone
BEPTMKaNbHOIro AUMNONsS B BepTukanbHom nnockoctn. KeagpaTtuiHas gpopmyna BeneHckoro.

Tema 9. CuMmmeTpUuUHbIN BUbpaTop ¢ pedonektopoM. MaccmneHbin pechnekTop. AKTUBHbBIW
pedonekTop.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CuMMeTprYHbI BUBpaTop ¢ pedonekTopoM. MaccreHbIn pedonekTop. AKTUBHBIA PedonekTop.
Tema 10. OcHOBHble pagUOTEXHUYECKME XapaKTePUCTUKMN aHTEHH.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OCHOBHbIE PaaNOTEXHUYECKNE XapPaKTEPUCTUKN aHTEHH.

Tema 11. PynopHbie aHTeHHbIl. CXxeMbl MOCTPOEHUsA U OCHOBbI TEOPUN.

JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

PynopHble aHTeHHbI. CXeMbl MOCTPOEHMS 1 OCHOBbI TEOPUU.

Tema 12. 3epkanbHble aHTeHHbl. CXeMbl MOCTPOEHUSI U OCHOBbI TEOPUM.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

3epkanbHble aHTEHHbI. CXeMbl MOCTPOEHMS 1 OCHOBbI TEOPUU.

Tema 13. METOOUKN NUSMEPEHU OUATPAMMbI HAMPABNEHHOCTU, 9 ®EKTUBHOWN
NMOWAAON U LLYMOBOU TEMIMNEPATYPbl AHTEHHDI

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

METOOVKV NSMEPEHN OVNATPAMMbI HAMPABIEHHOCTU, 9®®EKTUBHOW MNOLWA LN
1 WYMOBOW TEMIMEPATYPbI AHTEHHbI

Tema 14. Pa3upoBaHHble aHTEHHble peLUueTKun

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

da3npoBaHHblE aHTEHHbIE PELLETKM

Tema 15. 3eMHble u TponocdepHbie BOJHbI.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

3eMHble 1 TponocgepHbIE BOSHbI.

Tema 16. PacnpocTtpaHeHmne YKB B yp6aHU3upoBaHHbIX cpeaax.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

PacnpoctpaHeHune YKB B ypbaHn3npoBaHHbIX cpenax.

Tema 17. CtpoeHune noHoccpepbl N pacrnpocTpaHeHue B Her paguoBOJIH.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

CTpoeHne noHocoepbl 1 pacnpocTpaHeHEe B HEWN paanOBOIIH.

Tema 18. OcobeHHOCTU pacnpocTpaHEHUs1 PaAuOBOJIH Pa3/INYHbIX AMana3oHOB.
JNIeKLMOHHOoe 3aHsiTue (2 4aca(oB)):

OcobeHHOCTN pacnpocTpaHeHNs PaaMOBONH Pa3NNYHbIX 4MaNa30HOB.

4.3 CTpyKTypa n copepxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Pasnen Cemectn| HeAens | camocrostenbHoit [TpynoemkocTh g%%’:::)‘;g:;l:zg;
AuncumnnuHebl pcemecha paboTbl (B yacax) 260ThI
CTYLEHTOB P

Tema 1. YpaBHeHUS
1 Makcsenna. /3ny4eHune
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3neKTpoMarHUTHbIX BONH. OnbiThl ["epua

MpopaboTka
NEeKUnNOHHOro
matepuana.
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PaboTta c nuteparypoi

2 YCTHbI onpoc
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Buabl
Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB paoboTb!
Tema 2.
PacnpoctpaHeHue MNMpopaboTka
SNEeKTPOMarHUTHbIX NEKUMOHHOro
. |BONH. BbiBOO BONHOBOIO 8 2 martepuana. 2 YCTHbIA onpoc
ypaBHeHus1. BonHoBoe Pabota c
ypaBHeHne ons cpef ¢ nnmteparypom
noTepsmu.
Tema 3. BekTOpHbIZ 1
CKanspHbI NoTeHumansi
9NEeKTPOMarHUTHOro
nong. NMoteHumnan ons
9NEeKTPOCTaTU4YECKOro I'IepKopM%6Hol_|T(|)<a
nons. BekTopHbI 8 3 nexil ro > y o
 InoTerunan. 3asmncumble martepuvana. CTHbIA ONpPOC
Pabota c
OT BPEMEHM nutepartypom
noteHumansl.
YpaBHeHus ans
noTeHUManos.
Tema 4. OnemeHTapHbI
Bubparop. PelweHns
ypaBHeHuin [anambepa.
Dn3nYECKNA CMbICH
Kannbposku JlopeHua.
I:Iggsosﬂc:pyr NIMHENHOro Mpopabotka
HanpskeHHoCTb 8 4 ﬂziggagﬂgm 2 YCTHbIN onpoc
9NEeKTPOMarHUTHOro Pabora ¢ '
nons 9NeMeHTapHoro o
Bubparopa. Tpu 30HbI nTepaTypon
nons subparopa.
HanpsxeHHoCTb
SNEeKTPUYECKOro rnons B
hanbHen 30He.
Tema 5. JInHenHbIR
CUMMETPUYHbIN
BMbpatop. NanyyerHne
NNHEHOro Bmbparopa. ngupma:)6HOJg?o
MowHoCTb n3nyyaemas 8 5 > y o
" |BbpaTopom. I\F/laT6€pl/laﬂa. CTHbIV onpocC
ConpoTusneHue nSTeOg:T;pom
N3ny4eHns
CUMMETPUYHOIO
BMbparopa.

PernctpaunoHHbIn Homep 6
CrtpaHnua 11 n3 17.
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Bupbl
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYyAOEeHTOB
[MpoekTupoBaHue
aHTEHHHbI,
COCTOSILEN N3
CUCTEMDI
NIMHENHbIX
CUMMETPUYHbIX
B1MOpaTopoB.
WccnenosaHue
avarpamm

[MpoekTupoBaHue
NINHENHOro

CYMMETPUYHOTO
Tema 6. MeTonbl
erol BubpaTopa B

co3naHus NMnCcbMEHHbIN
f 8 6 nporpamme 2 CcbMe

ﬁ?ogzzwiﬂi');mem MMANA-GAL. oTer.
P : NccnepoBaHue

ero gmarpammol
H

CamocTtoaTenbHoe
N3y4eHne
nporpammb
MMANA-GAL.
3HaKOMCTBO C
MOOEensiMun
aHTEHH
3a/10XXEeHHbIX B
6a3y OaHHbIX

N3yyeHve
pasnn4yHbIX
TUNOB 3eMNn
(AManNeKTpuK,
NPOBOOHMK, 6
nonynpoBOAHUK)
Ha
HanpaBneHHble
CBOMCTBA aHTEH

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

4 NMcbMeHHbIN
oTYer.

5 NMcbMeHHbIN
oTYer.

Tema 7. BnugaHune semnu
7 Ha HanpasfieHHble 8 v
" |cBOWCTBA aHTEHH.

NMMcbMeHHbIN
oTyerT.
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Buabl
N dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHoOM [TpynOEMKOCTb| b
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYL,EHTOB P
WccnepnosaHne
BNUSHNS 3EMNN
Ha
Hanpaen o
anpaseHHbIe > [MNCbMEHHbIN
Tema 8. KoHCTpyKumm cBoncTBa oTyeT
aHTeHH. Mone rOPM30HTaNbHOroO :
rOPU30HTANIbHOMO 1 BEPTKanbHOro
OVNONS B BEPTUKANbHOMN Avnons.
nnockocTu. lNone
8. [BepTuKanbHOro gmnons 8 8 |AccneposaHue
B BEPTUKa/IbHON anarpamMmbl -
NIOCKOCTW. HanpasneHHOCTN 2 QTVLCebTMeHHbM
KeBagpatnyHas BEPTUKANbHOIroO '
doopmyna BepgeHckoro. ONNOoNS.
WccnepnosaHne
anarpammbl o
HanpasneHHOCTN 2 QTVLCet;MeHHbM
rOPU30HTaNbHOrO :
ONNONS.
Tema 9. CUMMETPUYHBIi Monenuposative
CUMMETPUYHOIO
BubpaTop ¢ 6
pegonekTopom Bibparopa ¢ M
o NacCMBHbLIM U NCbMEHHbIN
9. [[MaccuBHbIn pedonekTop.| 8 9 aifmCBHblm 2 OTquT ©
AKTUBHbBIN pedpnekTop. '
pecpnexTop pedonekTopoM.
WccnepnosaHne
nX guarpamm H
WccnepnosaHne
BNUSHNS 3EMNN U
Tema 10. OCHOBHble BXOLHOMo
10 [PaBroTEXHMHEeCKne 8 10 |compotueneHns 5 [MNCbMEHHbIN
‘IXapakTepuCcTUKM Ha OCHOBHbIE OTYer.
AHTEHH. panMoTexHn4eckye
XapakTepUCTUKM
aHTe
MounenvposaHue
Tema 11. PynopHble pynopHown
11 [AHTEHHbI. Cxembl 8 11 |aHTeHHbI cB4 5 [MNCbMEHHBIN
"INOCTPOEHNS N OCHOBbI AnanasoHa B oTyYer.
Teopun. nporpamme
MMANA-GAL.
Ntoro 36

5. ObpasoBatenbHble TEXHONIOTUK, BK/IKOYaA UHTepaKTUBHblie POpMbl 00y4eHUs
YTeHne nekumin.
CamocTtogatenbHoe ndyyeHue nporpammsl MMANA-GAL.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

PernctpaunoHHbIn Homep 6
Crtpanvua 13 n3 17.
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Tema 1. YpaBHeHnss Makceenna. UanydyeHune anekTpoMarHUTHbIX BONH. OnbiThl Mepua
YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
MpopaboTka nekumMoHHOro Matepuana. Pabota ¢ nutepartypoii

Tema 2. PacnpocTpaHeHue 3neKTpoMarHUTHbIX BONH. BbiBoa BONHOBOro ypasHeHns. BonHoBoe
ypaBHeHUe ons cpen Cc NoTepsamu.

YCTHbIA ONpoC , NPYMEPHbIE BOMPOCHI:
MpopaboTka nekumnoHHoro matepuana. Paborta ¢ nuteparypoi

Tema 3. BeKTOpHbIN 1 CKansipHbIA NOTeHLManbl aneKkTpomarHuTHoro nons. NMoreHuwnan gns
aneKkTpocTatnyeckoro nonsi. BekropHbin noteHuman. 3aBuCUMble OT BpeMeHU NoTeHUnansbl.
YpaBHeHUs1 NS noTeHuanos.

YCTHbI 0NpOC , NPUMEPHble BOMPOCHI:
MpopaboTka nekumoHHoro matepuana. Pabota ¢ nutepatypoi

Tema 4. SnemeHTapHbI BUbparTop. PewweHus ypasHeHun Janambepa. Dusnyeckum cMbicn
KanubpoBku JlopeHua. Mone Bokpyr nMHenHoro nposopa. HanpsixeHHOCTb
3NeKTPOMarHUTHOro Nonsi 3aNeMeHTapHoro Bubparopa. Tpu 30HbI Nons BUbparopa.
HanpsiXXeHHOCTb 3N1eKTPpU4YeCcKoro rnons B ganbHen 30He.

YCTHbI onpoc , NpyMepHble BOMPOCHI:
MpopaboTka nekunoHHOro matepuana. Paborta ¢ nutepatypoi

Tema 5. JIHeNHbIN CUMMETPUYHBIN BUbpaTtop. U3nyuyeHne nuHenHoro Bubpartopa. MowHOCTb
n3nyyaemasi Bubparopom. ConpotusneHme n3ny4yeHmuss CAMMeTpu4HoOro subparopa.

YCTHbI oNpoc , NpYMepHble BOMPOCHI:

MpopaboTka nekumnoHHoOro matepuana. Paborta ¢ nuteparypoi

Tema 6. MeToabl co3paHus acpdpeKTUBHbIX NepenaroLL X aHTeHH.
MUCbMEHHBIV OTYET. , NPUMEPHbIE BOMPOCHI:

MpopaboTka nekumMoHHOro Matepuana. Pabota ¢ nutepatypoii
MNMUCbMEHHDIV OTYET. , NPUMEPHbIE BOMPOCHI:

MpopaboTka nekumMoHHOro Matepuana. Pabota ¢ nutepatypoit
MMUCbMEHHBIV OTYET. , NPUMEPHbIE BOMPOCHI:

MpopaboTka nekumMoHHoOro Matepuana. Pabota ¢ nutepatypoii lNpopaboTka NeKLMOHHOIO
matepuana. Pabota ¢ nutepatypoi

Tema 7. BnusiHue 3emnu Ha Hanpae/fieHHble CBOMCTBA aHTEHH.
[MMCbMEHHbIV OTHET. , NPUMEpPHbIE BOMPOCHI:
MpopaboTka nekumnoHHoro matepuana. Paborta ¢ nuteparypoi

Tema 8. KOHCTPYKLMU aHTEHH. [Mone ropu3oHTanbHOro AUNONSA B BepTUKanbHOMN MNNOCKOCTU.
lNMone BepTUKanbHOro AUNONS B BepTUKasibHOW nnockocTtu. KeagparuyHasa coopmyna
BepeHckoro.

[MNCbMEHHbIN OTYET. , NPUMEPHbIE BOMPOCHI:

MpopaboTka nekumoHHoro Matepmana. Pabota ¢ nutepatypoii
[MNCbMEHHbIN OTYET. , NPUMEPHbIE BOMPOCHI:

MpopaboTka nekumoHHoro matepmana. Pabota ¢ nuteparypoi
[MNCbMEHHbIN OTYET. , NPUMEPHbIE BOMPOCHI:

MpopaboTka nekumoHHOro Mmatepuana. Pabota ¢ nutepartypoii

Tema 9. CummeTpuyHbIN BUOpaTop ¢ pedonektopoMm. NMaccmeHbin pechnekTop. AKTUBHbIN
pedbnekTop.

[MNCbMEHHbIN OTYET. , NPUMEPHbIE BOMPOCHI:

MpopaboTka nekumMoHHOro Matepuana. Pabota ¢ nutepartypoii

Tema 10. OCHOBHbIe paguoOTEXHNYECKMNE XapaKTePUCTUKUN aHTEHH.
[MNCbMEHHbIV OTYET. , NPUMEPHbIE BOMPOCHI:

MpopaboTka nekumoHHOro Mmatepuana. Pabota ¢ nutepartypoii
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Tema 11. PynopHbie aHTeHHbl. CXxeMbl MOCTPOEHUsS1 U OCHOBbI TEOPUN.
[MMCbMEHHbIV OTYET. , MPUMEPHbIE BOMPOChI:

MpopaboTka nekumnoHHoro matepuana. Pabota ¢ nutepatypoii

Tema 12. 3epkanbHble aHTeHHbl. CxeMbl NOCTPOEHUSA U OCHOBbI TEOPUM.

Tema 13. METOONKN NSMEPEHUA OUATPAMMbI HAMPABNEHHOCTU, 3 ®EKTUBHOWN
NIoWwAON U LWHYMOBOU TEMINEPATYPbI AHTEHHDI

Tema 14. Pa3npoBaHHble aHTEHHbIE peLUeTKn

Tema 15. 3eMHble U TponoccpepHbie BOJHbI.

Tema 16. PacnpoctpaHeHne YKB B yp6aHM3MpoOBaHHbIX cpeaax.

Tema 17. CtpoeHue noHoccpepbl n pacnpocTpaHeHue B HeW paavoBOJIH.

Tema 18. Oco6eHHOCTM pacnpPOCTPaHEHUS PaAUOBOJIH Pa3/INYHbIX AUana3oHOB.
Tema . UToroeas doopma KOHTpons

MprMepHbIe BONPOCHI K 9K3aMEHY:
Bonpocebl k ak3aMeHy Mo Kypcy
AHTEHHbI U pacnpoCcTpaHeHns paanoBoH

. YpaBHeHus Makceenna.

. OneKTpoMarHnTHble BONHbI B cpene 6e3 noteps.

. DNeKTpOMarH1THble BOJHbI B Cpede C NoTepsaMu (cpefa AnanekTpuk).

. ONeKTPOMarH1THble BOJIHbI B Cpele C NoTepsMu (cpena NpoBOLHUK).

. Kputepwuin pasgenenns cpen Ha ONaneKTpuky U NPOBOLHUKMN.

. BEKTOpHbBIN 1 ckanspHbIA NoTeHumansl.

. YpaBHeHus Janambepa. Kannbposka JlopeHua.

. PeweHne ypasHeHuin Janambepa. MNone BOKpYr IMHEAHOrO NPoBoOAaA.

9. HanpsixXeHHOCTb 9NEeKTPUYECKOro Mo 1 BEKTOPHOro NOTEeHUMana aneMeHTapHoro smbpartopa.
10. Tpw 30HbI Nons BubpaTopa. bnnxHasa 3oHa. JanbHas 3oHa. MNpomMexyToyHas 30Ha.

11. Hanpsi>xeHHOCTb 3NeKTPUYeCcKoro Nons B fanbHein 3oHe B CBOOOAHOM NPOCTPaHCTBE.
Lwnarpamma HanpaBneHHOCTN aneMeHTapHoro Bmbpartopa. MowHoCcTb, n3ny4yaemas BMbpatopom.
ConpoTusneHne nanyy4eHust enbpartopa.

12. VIany4eHune NMHeHoro cMMMeTprYHOro Bnbparopa.

13. Inarpamma HanpaBneHHOCTN IMHERHOIO CUMMETPUYHOro BMbpatopa B cBOOOAHOM
NPOCTPaHCTBE.

14. MowHoCTb, n3nyyaemast MMHenHbIM CUMMETPUYHBIM BUOPATOPOM.
15. ConpoTunBNEHNE U3Ny4eHnsi CUMMETPUYHOro BubpaTopa.
16. OpPeKTMBHOCTb Nepenatolet aHTEHHbI.

17. Ounarpamma HanpaeneHHOCTN CUCTEMbI NIMHENHBIX CUMMETPUYHbIX BUOPaTOPOB B CBOOOAHOM
NPOCTPaHCTBE.

18. AHTEHHa, CoCcTOoSWAas N3 HECKOMNbKNX PSA0B NMHEAHBIX CUMMETPUYHBIX BUOPaTOPOB.
19. BnugaHwue "3emMnn" Ha HanpasneHHble CBOMCTBA aHTEHHbl B BEPTUKA/IbHOWN MIOCKOCTMW.
20. None ropnsoHTanbHOro ANNons B BEpPTUKanbHON NNOCKOCTN.

21. [lone BepTnKanbHOro AMMONS B BEPTMKaNIbHOM NIOCKOCTH.

22. KeagpartunyHas dpopmyna BeneHckoro.

23. CMMMeTprYHbIN BUBPATOp C pednekTopoM. AKTUBHbBIA PedonekTop.

24. CMMMeTprYHbIi BUBpaTop ¢ pedonekTopoM. [MaccuBHbIi pedonekTop.

0O NO O~ WN =

7.1. OcHoBHas nuTeparypa:
AHTEHHbIE peleTKn ¢ nocnenosartenbHbiM NnTaHmeM, bankos, Cepreii EBreHbesuy, 2013r.
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ADanTnBHbIE aHTEHHbI CUCTEM CBSA3WN N TENEKOMMYHMKaumin, Yo, KOpuii MeBaHosuy, 2012r.

[MpoekTnpoBaHNE aHTEHHbIX PELWETOK C ONTUMN3AUMEN NX XapakTEPUCTUK NO KOHCTPYKTUBHbLIM
napameTtpam, Jletasadp, Moxamen Anu, 2006r.

AHTEHHbIE peweTKn ons CPencTs CBA3N ManopasMepHbix neTatenbHblx annapaTos, Kocud, Kocndg
Cacwu, 2006r.

[MpunoxeHne Teopun NMHENHOW HEN30NNPOBAHHON aHTEHHbI B HEOOHOPOOHOW MPOBOAsIWEN cpene K
Ha3eMHO-CKBaXWHHOMY 30HAMpPOBaHMio, CumaxmHa, EBreHns AHatonbesHa, 2012r.

CdpokycnpoBaHHbIE aHTEHHbIE PEWETKM B COCTaBe Paamoa/IeKTPOHHbIX CPEACTB rpynnbi
ManopasMmepHbix 6ecnnnoTHbIX neTaTenbHbIX annapartos, BeneHbknH, dennc AHopeesud, 2012r.

AHTEHHbIE peleTKN, CUHTE3UPOBAaHHbIE MO WKMPOKONONOCHOMY cuUrHany, ons cCpeacTs CBSA3U
6ecnmnoTHbIX aBMaunoHHbIX Komnnekcos, Carapnees, N'ymep Vinbaaposud, 2009r.

ALanTVBHbIE @HTEHHbIE PELETKN TeNEeKOMMYHUKALUMOHHbBIX CUCTEM, peanuaylolwme rpagueHTHble
anropuTMbl B CTATUYECKON 1Y OUHAMUYECKON CUCTEME KOOPOMHAT ynpasnieHus, XaccaH, Anu,
2010r.

WNccnepnoBaHne mesomaclutabHon HEOAHOPOOHON CTPYKTYpbl TPONocdepbl 1 ee BAMSHUS Ha
pacrnpocTpaHeHne pagnoBOiH METOAOM YACNEHHOrO MoaennpoBaHns, 3vHuH, [eHuc NeTtposuny,
20009r.

7.2. lononHutenbHasa nuteparypa:
PanunoBonHbl Ha 3emne 1 B kocmoce, bnnox, Nasen Buktoposuy, 2007r.

7.3. UHTepHeT-pecypcChbl:

AHTEHHO-(bnaepHble YyCTPOMCTBA 1 pacnpocTpaHeHne pagnoBosiH -
http://www.techbook.ru/book.php?id_book=185

AHTEHHbI 1 pacnpocTpaHeHe paanoBosH - hitp://window.edu.ru/resource/597/68597

AHTeHHbl CBY ycTpoiicTs -
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=1506

M3patenbcTBO pagmoTexHuka - http://www.radiotec.ru/catalog.php?cat=bo6
PacnpoctpaHeHne pagnoBonH - http://www.radioscanner.ru/files/other/file6843/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHune ancumniauHbl "AHTEHHbI M pacnpocTpaHeHe paanoBonH" npeanonaraet UCNONb30BaHMeE
cnenyowero matepranbHO-TEXHNYECKOro obecneyeHuns:

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHOM KOMMbioTepHON cetn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

Mporpamma MMANA-GAL
Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no

HanpasneHuto 011800.62 "Pannoduamka” n npodunto noarotoskm Pagnodpuamnyeckmre metoapl no
obnactsm npumeHeHns (buodgunanka) .
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