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1. HEJIX OCBOEHMUSI IUCLHUIIJIMHbI

[lesssM# OCBOEHHS AUCLMILUIMHBI "AHTEHHBI B MUKPOJIEKTPOHHBIE YCTPOHCTBA CPEACTB CBA3H"
SIBIIAKOTCA

1. TlpuoOpereHne 3HAHHS, YMEHHs M HaBBIKOB, O00ECHEUMBAIOIIMX JOCTHXXCHHE MeIeH
OCHOBHOH  00pazoBaTeqbHONH mnporpamMMmel 1o  HampasieHutro  «MHGOKOMMYHHKAI[MOHHbIE
TEXHOJIOIMHU U CUCTEMBI CBA3UAY.

2. TloaroToBky B 00/1aCTH PAIMOTEXHUKH M MHGDOTEIEKOMMYHHKALMH /I8 PEeLICHUs 3aaad
CO3J1aHKsl HOBOH M COBEPLIEHCTBOBAHMS CYILIECTBYIOIIEH YCTPOMCTB CBA3H U QHTEHH.

3. O3HaKOMJIEHHS ¢ COBPEMEHHOM METOI0IOTHEH HayYHO-TEXHUYECKOTO TBOPYECTRA.

4. IToaroroBka JUIs HCIIOJIL30BAHUS PAIMOTEXHUUECKUX 3HAHUM NPU PELICHUH PAKTHUYECKUX
3a71a4 1o paspaboTKe M IKCIUTyaTallMd CHUCTEM, YCTPOHMCTB M KOMILIEKCOB PaIHOTEXHUYECKOrO
npodus.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII BO

JlucuMminHa «AHTEHHbl W MHKPO3JIEKTPOHHBIE YCTpPOHCTBA CBSI3H» OTHOCHTCA K
Bapuarusuoit yactu. O6s3arensuble aucuummnel (b1.B.O/L.5).

Bzaumocensb ¢ opyzumu oucyuniuHamu

JIns YCIEIIHOTO YCBOEHHS CTYI€HTAMH Kypca « AHTEHHBI H MHKPOJIEKTPOHHBIE
YCTPOMCTBA CPEICTB CBsi3H" He0OX0AMMO 3HAHNE OCHOBHBIX KYPCOB BbICIIEH MaTeMaTuKy,
(bU3MKH, SJTEKTPOMArHUTHbIE 10711 U BONHEL M3 Kypca BeICIIeH MaTeMaTHKH HCIIOJIb3YIOTCS
IeMeHTHI AU PepeHIIHaTBHOTO U HHTerpasIbHOTr0 Heyncaenus. M3 kypeca Gpusuku npu
U3YYEHUH JAHHOH JUCIMIUIMHEI HCIIONIB3YIOTCA CIIEIYIOUIME pas/ielibl: 3JIEKTPOIHHAMHUKA,
anekTpoctatuka. M3 kypea « D1eKTpOMarHuTHEIE 110718 U BOJIHBD) OCHOBHBIC YPaBHEHHS
JEKTPOAHHAMUKH, IPAHHYHBIC YCIOBHS.

3HaHUs U HABBIKH, MOJYYEHHBIE IPU U3YYEHHUH JAHHOIO Kypca, LIMPOKO IPUMEHAIOTCS

CTYEHTaMH IIPH H3YUCHHH KYPCOB MPOECCHOHAIBHOTO IIMK/IA: METO/IBI U YCTPOMCTBA pHEMa
CHI'HAJIOB, METOJIbI M CPE/ICTBA Mepeauu CUTHAIOB, COBPEMEHHBIE CHCTEMBI MOABUKHON CBA3H U

ap..

3. KOMINETEHUHUU OBYYAIOILIETOCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS JUCHUITJIMHBI (MOAYJIA)

B pe3yiabTaTe OCBOCHHA IOHCIHIIIHHBI «AHTEHHBI H MHUKPO3JICKTPOHHBIE )"CTDOﬁC'I'Ba CpeJICTB
CBs3M»  oOywarolmiics  Jo/bKeH — o0magarte  CIASAYIOUMMH — MpogeccHOHAIbHBIMH
komnerenuuamu (OK u I1K):

® CII0COOHOCTHIO K caMOOpraHu3atiy 1 camooopaszosanmto (OK-7);

®  CII0COOHOCTBIO TIPOBOIMTH MHCTPYMEHTATBHBIE H3MEPEHUS], UCTIOIb3YEMBIE B 00/1aCTH
HHPOKOMMYHHKAIIMOHHBIX TeXHONIOrui 1 cheteM cBsizu (OIK-6);

® CIOCOOHOCTH MPUMEHSATH COBPEMEHHBIE TEOPETHUYECKUE H IKCTIEPUMEHTAIBLHbIE METO/IbI
HCCIIeI0BAHMUS C LIENBIO CO3IaHNS HOBBIX MEPCHEKTUBHBIX CPEICTB S/IEKTPOCBS3H H

uHpopmatuky (TTK-17);



B pesynbraTte ocBOeHHS IMCUHMIUIHHBI O0yYarONMIiCs 10KEH IeMOHCTPHPOBATh
CIIE1YIOIIHE Pe3yIbTaThl 00pa3oBaHMsI:

3HaTh: OCHOBHBIE TPUEMBI 00pabOTKH U NPEACTABICHUS YKCIIEPUMEHTANBHBIX JaHHBIX
(OIIK-5). OcymuiecTBasTh MOKCK, XpaHeHHe, 00pabOTKy 1 aHaIM3 HHOOPMALIMU U3 Pa3THUHBIX
HCTOYHUKOB M 0a3 JaHHBIX, IPEACTAB/IATH €€ B TpeOyeMoM (hopMare ¢ HCI0JIb30BaAHHEM
HH(POPMAILIMOHHBIX, KOMIIBIOTEPHBIX M CeTEBBIX TexHooruii (OITK-6).

¥Ymern: paboTarh B KOJJIEKTHBEM TOJIEPAHTHO BOCIIPUHUMAS COIMAIIBHBIE H KY/IbTYPHBIE
paznuuus (OK-6). BeisBasTE €CTECTBEHHYIO CYLUIHOCTD MPo0IeM, BO3HUKAIOLINX B X0/1€
Npo(hecCHOHANBHOH AeATeIbHOCTH, MPUBIEKATD JUIA UX PEeLIeHHs] COOTBETCTBYIOIIMX
(usuko-maremaruyeckuii annapat (OI1K-2). Pemats 3a1aun anann3sa u pacyera XapakTepUCTHK
snexkTpudeckux ueneit (OIIK-3). BemonssaTe MaTeMaTu4ecKoe MOIeTHpOBaHHE 0OBLEKTOB U
MPOLIECCOB M0 THIIOBBIM METOMKAM, B TOM YHCIIE C HCIIOIb30BAHUEM CTAHIAPTHBIX MAKETOB
npukiaa HeIX nporpamm (ITK-1). Peanu3oBeiBaTh mporpaMmel 3KCIEpUMEHTAIBHBIX
HCCIIEI0BAHKMH, BKIIIOUas BLIOOP TEXHUYECKHUX CpeACTB U 00paboTKy pe3yibratos (ITK-2).

Baaners: HaBeIkaMu paboThbI ¢ KOMIIBIOTEPOM, METOIaMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA,
cobmo1aTh OCHOBHBIE TpeOoBaHHs HH(popMalnoHHOH Ge3onacHoctu (OI1K-9). [TpaBunamu u
METOJaMH MOHTAKa, HACTPOMKH U PEry/IMPOBKHU Y3/I0B PAAHOTEXHHUYECKHUX YCTPOHCTB U CHCTEM
(ITK-18). BnaneTs MeTo1aMi MPOBEPKH TEXHHUECKOTO COCTOSIHUS M OCTATOYHOTO pecypca
o0opy10BaHusl, OPraHH30BBIBATh MPOQHIAKTHYECKHE OCMOTPBI ¢ TeKyuit pemonT (ITK-20).



4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOJAYJIS)

OO1as TpyA0€MKOCTh JUCLHUIUIMHBI COCTABIACT 6 3aUeTHBIX euHuUIl, 216 4acos.
Tabnuna 2.

DopMbl
TEKYLLEro
yueOHoi KOHTpOJs
paboTel | ycneBaemocT

o 14

NpUMEH | (ho Heodensim

EHHEM cemecmpay,
UHTEpaK thopma
THUBHBIX | MPOMEKYTOY
METO0B HO#
(Buacax | arrectauuu

! %) (no
cemecmpam)

Buabl yuedHoit paboTel, BKIOYas OBLen
CaMOCTOATENbHYIO paboTy CTyIeHTOB
M TPYLOEMKOCTb (B Hacax)

Ne

Paznen
n/

JUCUHIIHHBI

CemecTp
Henens cemecrpa

Jlekunu
KoHcynbTaumu
CemuHapbl
[pakTuueckue
3aHATHA
JlabopatopHsie
padoTsl
KoHTponbHbie
CPC
KIT1/KP

Pazgen 1

JIuHuKM nepenaum.
OcHoBHble
napameTpbl. THrbl
TIMHHMIT nepenavn.
OOBWHOCTL MX
pPaccMOTPEHHA.
Maremaruueckas
I. | monenb 411 | | 2 1/50
perynspHoH NHHUK
nepeaaun (JIIT).
HopmupoBaHHble
HanpsyKeHUs
TOKH.
Koapduunenr
OTpaMKEHHs.

Hanpsikenus u
TOKH B
NpOH3BONBLHOM
ceyeHun JII.
BekTopHble
auarpamMmmbl.
Paznuunsbie

2. | pexumsl paboThl, 4| 2 I I 4 6
Tpancgopmaums
COMNPOTHBIEHHIA.
Kpyrosas
avarpamma
CONPOTHBIEHUH( AN
arpamma
Bonbnepra).

Cornacosanue JIIT.
HeobxoaumocTsb
COrflacoBaHHs.
[TocTanoBka
3aJaum.
VY3kononocHoe
corjacoBaHue,
ANTOPUTMBI W
pacueTt cxem
cornacoBaHus.
CornacoBanue B
TPaKTe 0 MHOTHMH
HeperyaspHOCTAMH

4|3 1 2 4 6 2/29

%]




[ToHsiTHe
MHOTONOMIOCHUKA
¥ MaTpHLbl. Buasl
marpuu. Marpuua
paccestHus.
HlocTouHcTBA.
[TpumeHeHue ans
OnucaHus paboTsl
YCTPOMCTB.
HaeanbHbie u
peasibHble
MAaTpHUpbl.

2

2129

B3auMHOCTb,
OTCYTCTBHE MOTEPH
M CUMMETpHSI
MHOTOMOJKOCHHUKOB
Cneacteus u3
YHHTapHOCTH
MaTpHLLbI
paccesHus.
CocTaBHble
MHOTOMOJIOCHBIE
YCTpOiiCcTBa

[Tpumepsl npocThix
MHOTOMOJIOCHHKOB
CBY or
IBYXMOJIOCHHKOB
no
BOCBMHIOTIOCHUKO
B

PeiiTunr-
KOHTPOJIb
Nel

Paznen 2

OcHoBBbI TEOPHH
AHTEHH.
Hasznauenue n
CTPYKTYpHas
CXeMa aHTEeHHbI,
[None w3nyuenus
AHTEHHBI B
nanbHew, onukHeit
M MPOMEKY TOUHOIH
obnacrax. .

2/66,6

BexropHas
KOMIJIeKCHas
auarpamma
HanpaBneHHOCTH
(IH). Bropuunsie
napameTpsl,
XapakTepHu3yrouime
HaﬂpaBJ’IEHHDCTb.
AHTeHHa Kak

YETbIPEXTOMIOCHHUK.

AHTEHHbI B
pexume
paauoripuema

2/40

[TpocTbie aHTEHHBI.
DnexkTpuiecKuii
subpatop. [lone
U3NYYeHUs
BubpaTopa,
COMPOTHBIEHHE
n3nyuedus, KH/IL

|29

2/66,6




Bxoaxoe
COTPOTHBAEHHS
Bubparopa.

LleneBbie
AHTEHHbI.
KoHcTpykuuu
BUOPATOPHbLIX U
LIEJIeBbIX AHTEHH.,
Cnocobbl Ux
BO30YHIEHHA.
[TonockoBbie 1
MHUKPOMONOCKOBbIE
aHTEHHbI.
CBepXLWHpOKONoNo
CHbIE AHTEHHbI.
Cps3zaHHble
subparopsl. Meton
HaBoauMbix DJIC

1/100

JInneiinbie
AHTEHHbI H
peLUeTKH.
Juarpamma
HAMpaBJeHHOCTH
CHCTEMBI
OMHAKOBbIX
0JIMHAKOBO
OpPHEHTHPOBAHHBIX
u3nyvaresneii.
Teopema
NepeMHOKEHH
OMarpaMm..

11

]

2/29

W neanbHbiii
JIMHEHbI i
H3Iy4aTelNb.
Ananuz JIH.
Koadduunent
HanpasJeHHOTO
neiicreus. Bausuune
aMIUIUTYAHOTO
(hazosoro
pacrnpeaeneHms Ha
napameTpbl
NHHelHOI
AHTEHHbI, AHAIN3
HanpaeleHHOCTH
JIMHEHHOH
paBHOMEPHOI
AHTEHHOM
pELIETKH,
[TonaBneHue
no6GOYHbBIX rNaBHbIX
MaKCHMYMOB.

PefiTHHr-
KOHTPOJIb
Ne2

KH/I. Bnusinue
amMmJIMTYHOTO H
(hazosoro
pacnpeneneHus Ha
napameTpsl
JIMHENHOI
AHTEHHbl. AHTEHHbI
Geryuueit BONHbI:
OMINEKTPHUECKHE,




CrupalibHble,
UMIEJaHCHBIE,
AHUPEKTOpPHbIE

Hanyuarwouwume
pacKpbIBbl W
pewetkn. Crnocobel
pacueTa nonei
NJIOCKHX
packpbIBOB H
pewetok. KHJI n
apdexTHBHAS
NOBEPXHOCTD
MJI0CKOro
CHH(pa3zHOro
packpbiBa.
Hanyuenue
MJI0CKHX
pacKpbIBOB
KpPYrioi u
NpsAMOYroJLHOM
(hopMbl.
Ynpasneune
MoJIOKEHHE
rNaBHOTO
MaKkcHUMyma.
[Tnockue
thaznpoBaHHble
AHTEHHbIE
PELUETKH.
PasmelueHue
3NEMEHTOB.
PaccornacosaHue
NpH CKaHHPOBaHHH

2/66,6

Bonpocel cunTesa
JNHHEHHbIX
dHTEHHBIX CHCTEM.
[MTocTaHoBKa
3a]a4u CHHTE3a.
CHHTE3 METOI0M
uHTerpana Pypee.
CHHTE3 METOAOM
napu1aibHbIX
nmarpamm,

AneprypHble
AHTEHHBI.
PynopHbie
AHTEHHBI.
JIuH30BbIE
AHTEHHbI.

[S]

4/36,4

3epkanbHble
napaonnueckue
anteHHs! (ITA).
Buabl 3epkan.
Ob6nyuarenu [MA.
Pa3zHOBHIHOCTH
AHTEHH.

AHTEHHbIE
peweTtkh (AP).
MdazupoBaHHble

PeiTHHr-
KOHTPOJIb
Ne3




aHTEeHHbIE
pELIeTKH.
Vnpasnenue
MOJIOMEHHEM J1yya.
MHoronyuebie
AP.

Beero 18 18 36 99 KIl 20/28 JK3ameH

JIABOPATOPHBIE 3AHATHA

JlaGopaTopHble 3aHATUs IPOBOAATCS B 4 cemecTpe B 00beMe 36 4acoB U JJOJDKHBI
crocoOCTBOBATE 3aKPEIICHUIO B yTrTyOJeHHIO TEOPEeTHYECKUX 3HAHUH U NOJTy4YEeHHUIO
NpPaKTHYECKHX HABBIKOB paboThl. JJabopaTopHble pabOThI HOCIT MCC/IEA0BATENBCKUI XapaKTep,
T.K. BO BpeMsi JIOMAIIHeH MOArOTOBKM CTYAEHThI COCTABIIAIOT IJIAH YKCIICPUMEHTAIbHBIX

HCCIIE0BAHKM, TporpaMMy paboThl, IPOBOIST MPeIBAPUTEIbHbBIE PACYETHI, HCIOJIb3Ys NAKeT
IPUKJIAJHBIX TPOrPaMM.

IHepeuens nabopamophbix pabom

Ne | Tema nabopaTopHbIX 3aHATHH KoJi-Bo 4acos
1 | U3yyenue 31eMEHTOB BOJTHOBOJIHBIX TPAKTOB 8 yacoB
2. | Uccnenosanue (peppUTOBBIX YCTPOUCTB HA MPIMOYTOJbHBIX 4 yaca
BOJIHOBO/1AX
3 | MHuoronoarocHuku CBY 4 yaca
4 | Y3KOI110JI0CHOE COrIacoBaHue 4 yaca
5 | M3yuenue pynopHbIX aHTEHH 4 yaca
6 | U3mepenue kod(puumeHTa yCHIIEHHs PYIIOPHBIX aHTEHH 4 yaca
7 | U3yyenue NTMH30BbIX AHTEHH 4 yaca
8 | Jluneiinble aHTEHHBIE PEILIETKH 4 yaca
Bcero 36 yacos
[TPAKTUYECKHE 3AHATUA

[Ipu npoBejileHK NPAKTUYECKUX 3aHATHH OCHOBHBIMH 3a/1a4yaMH SABJISIOTCS:
1. 3akperieHHe TEOPETUYECKOrO Kypca MyTEM pacliMpeHts 3a/1a4 pacyera napamerpos
yerpoicetB CBY u aHTEHHBI .
2. TlpuoOpeTeHue NPaKTUYECKUX HABBIKOB ONPE/EIEeHHs XapaKTEPUCTUK YCTPOMCTB,
00paboTKH pe3y/IbTaTOB U3MEPEHUH, OCBOEHHE NIPOrPaMM KOMITBIOTEPHOTO
MOJETHPOBAHHS.

Temui RPpAKMUYECKUX 3aHAMUILL

TEMA Kon-Bo uacoB

—| &

Jlunuu nepeaayn. OCHOBHbBIE [TapaMETPhI. 2
Turne! nuaui nepenayn. OOIIHOCTE UX
paccMoTpeHus. MaTemaruyeckas Mojieib
peryasipHoii tuHuu nepeaauu (JIIT).
HopmupoBaHHble HalPsSIKEHMs H TOKH.




Koadduuunent orpaxenus. Hanpsokenus u
TOKH B IIPOU3BOJILHOM ceyenuu JII1.
BekropHble qfuarpaMmMbl. Pasinunblie pesxuMbl
pabotbl. Tpancopmanns CONpOTHBIEHHIA.
Kpyrosas nuarpamma
conpoTHBiIeHUH(auarpamma Bosenepra

Cornacosanue JII1. HeobxomumocTs
coryacoBanus. IToctaHoBka 3agaum.
VY3KO0MOJIOCHOE COrIacoBaHue, alrOPUTMBI U
pacuet cxeM corsacoanus. CorjacoBanue B
TPaKTe CO MHOIMMH HEPETrYJISPHOCTSM.

[ToHsTHE MHOTOMIOIIOCHUKA U MAaTPHIILL. BHIbl
marpul. Matpuua paccesnus. JloctouHcTsa.
[Ipumenenue s onucanus paboTel
ycTpoicTB. MieanbHble H peanbHble MAaTPHIBL.
B3auMHOCTB, OTCYTCTBHE HIOTEPh H CHMMETPHS
MHOTOIOJIOCHHKOB. ClleICTBHS U3
YHUTApPHOCTH MaTpPHIIBI paccesHusl.
CocTaBHbIe MHOTOIIOJIIOCHBIE YCTPOHCTBA

OcHoBbl TeOpuH aHTeHH. Ha3znauenue u
CTPYKTYpHasi cXeMa AaHTCHHBI,

[Tosie u3yyeHus: aHTEHHBI B JIaIbHEIH,
OsKHER M POMEKYTOUHOH o0macTsax.
BekTopHas KOMIUIEKCHas 1uarpaMma
HanpasieHHoCcTH (/IH). Bropuunsie
napaMeTphbl, XapaKTEePH3YIOLIHE
HalpaBJeHHOCTb. AHTEHHA KaK
YETBIPEXIOIIOCHUK. AHTEHHBI B PEIKUME
paavonpuema.

ITpocTble aHTEHHBI. DIEKTPUUECKHH BUOpaTOp.
[Tone uznmyyenus BuGpaTopa, CONPOTHBICHHE
nsnyuenus, KHJI. Bxoanoe conporusnenus
BuOparopa. llleneBsie anTenHbl. KOHCTPYKIHK
BUOPAaTOPHBIX U 1IeNeBbIX aHTeHH. CIocoObI
ux Bo30yxaenus. [lonockopeie u
MHKPOII0JIOCKOBbIE aHTEHHBI.
CBepXUIMPOKOIOIOCHbIE aHTeHHBI. CBA3aHHBIE
BuOparopsl. Metoa HaBoauMbIx DJIC.

JIluneinple aHTeHHB! U peueTkH. Juarpamma
HaIpaBJIEHHOCTH CUCTEMBI OJIMHAKOBBIX
OJINHAKOBO OPUEHTHUPOBAHHLIX H3J1y4aTeei.
Teopema nepeMHOKEHUS AHATPAMM.
WneanpHblil THHEHHBIH H3TyYaTellb, AHAIN3

JIH.

Kosdduunent HanpaBaeHHOTO JieicTBUS.
Brnusinne amniutyasoro u (pazoBoro
pacnpeaeaeHus Ha napaMeTpbl JHHEHHOH
AHTEHHbI. AHAJIN3 HAIIPaBIEHHOCTH JIMHEHHON
PaBHOMEPHOH aHTEHHOH PEIIETKH.
IlonaBnenue noOOYHBIX ITIABHBIX

9




makcumyMoB. KHJ/I. AnTenHs! Oeryuei
BOJIHBIL: THAJIEKTPUYECKUE, CIIUPAJIbHBIE,
MMIIEJAHCHbIE, JAHPEKTOPHBIE

H3znyyaromue packpeiBbl u pemerku. Crioco0b!
pacyera 1oJjiel MI0CKUX pacKpbiBOB H
pewerok. KH/I u 2 dpexTuBHas noBepXHOCTS
MJIOCKOTo cHH(a3Horo packpeiBa. M3nyuyenne
IJIOCKMX PACKPBIBOB KPYTJIOH U
pSAMOYTOJIbHON (pOpMBI. Y ipaBiieHue
MIOJIOJKEHHE IIIaBHOro Makcumyma. [Tnockue
(asmpoBaHHbIC AHTEHHbIE PELIETKH.
Pa3memenue snementoB. Paccornacosanue
[PH CKaHUPOBAHUU

AnepTypHble aHTeHHbl. PymopHbie
aHTeHHbl. JIMH30BbIE AHTEHHBI.
3epkanbHble napabonnyeckue anTeHHsl (11A).
Bunst 3epkan. O6nygarenu I1A.
PazHoBHIHOCTH aHTEHH.

Bcero

18

10




5. ObPA3OBATEJIbHBIE TEXHOJIOI'MH
5.1. AKTHBHbIE H HHTePAKTHBHbIE (pOpMbI 00y UeHHSs

C uenbo GopMupoBaHUs M pa3BUTHS IPOGECCHOHATTLHBIX HABBIKOB CTYAEHTOB B Y4€OHOM
IPOLIECCE HUCTIOIB3YIOTCS AKTUBHBIE U HHTEPAKTUBHBIE (JOPMBI IIPOBEICHHS 3aHATHI B COYETAaHUH
C BHEay IMTOPHOH paboToii: (1adopaTopHbIe U MPAKTHYECKHE 3aHSATHS., KOHTPOJIbHBIE ay U TOPHEIE
paboThI, HH/IMBH1yaIbHbIE JOMallHUE paboThl). OObeM 3aHATHH, IPOBOJIUMBIX B MHTEPAKTUBHBIX
dopmax, cocraisier 20 yacoB uau 28 %.

5.2. CamocTosiTesibHAst paboTa CTYI€HTOB

CamocTositesibHast  (BHeayAuTOpHast) paboTa CTYJEHTOB BKJIKOYAET 3aKperuieHue

TEOPETHYECKOr0 Marepuaja IpH IMOANOTOBKE K BLUIOJHEHHIO M 3amuTe JJabopaTopHBIX
3ajlaHui, a TakyKe IPH BBIOJIHEHUH KYPCOBOIO IMPOEKTa M HHIMBHIAYAJIbHOH JoMariHed
paboThl. OCHOBA CaMOCTOSITEILHOH pabOThl - U3yUeHHE JIUTEPATYPhl 110 PEKOMEHI0BAHHBIM
HCTOYHMKAM W KOHCIIEKTY JIeKLHH, aHalu3 TEOPETHYECKHUX MOJIONKEHHH NMPUMEHHTEIBHO K
3a/laHUI0 HA KYPCOBOM MPOEKT.

5.3. MyabTHMeaHiiHbIE TEXHOJIOTHH 00yYeHHS

Bece nekuMoOHHBIE 3aHATHS MHPOBOJATCS B BUJAE MpPE3CHTALUH B MYJIbTUMEIHHHOM
ayJIUTOPUHU C HUCIOJb30BAHHEM KOMIIBIOTEPHOrO IMpoekTopa M mpeacraBiaeHuem ot 10 mo 15
CJIAMI0B 110 KaK10# nekuun. CTyIeHTaM MpeaoCTaBIsAeTCS KOMIIbIOTEPHBINA KYPC JEKIHIA.

5.4. JlekuHn NpUrJIameHHbIX CNenuaIncToB

B pamkax yyeOHOro kypca npejaycMOTPEHbI BCTPEUH C NMPEACTABHTEISIMHE POCCUICKUX H
3apyOeKHbBIX KOMITAHWH, BBICTYIUIEHUS U JIEKLIUH CIIELIMATUCTOB, B YACTHOCTH:

e JlokTopa ¢u3uKo-MaTeMaTHYeCKHX Hayk, npodeccopa PAHXul'C (r.Bmagumup), B.I'.

Pay

e JlokTopa TeXHHMUYECKHX Hayk, npodeccopa, 3aB. Kadempoir MDU (r.Mocksa) B.I'.

Kapraiera

5.5. Peiitunrosas cucremMa o0yueHust
PeliTHHT-KOHTPOIB IPOBOAMTCS TPH pa3za 3a cemecTp. OH npearnonaraeT OUeHKY
cyMMapHbIX 0A/UI0B 1O CJIEAYIOUIMM COCTABIISIOUINM: aKTHBHOCTh HAa KOHTPOJIBHBIX

3aHATHAX. KAYCCTBO BBITOJIHCHHA JOMATHHX pEﬁTHHFOBbIX 3ajlaHui U na60paTopHMx pHGOT.
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6.

OUHEHOYHBIE CPEJICTBA JIUIA TEKYILEI'O KOHTPOJIS
YCIIEBAEMOCTH, TIPOMEKYTOYHOMN ATTECTALIUU IO UTOI'AM
OCBOEHMUSI AUCHUIIVIMHBI U YYEBHO-METOJAUYECKOE
OBECIIEYEHUE CAMOCTOSITEJIbHOU PABOTHI CTYJIEHTOB

6.1. Bonpochl peiiTHHT — KoHTpo.1s Nel

j

o 00 =] Ov W de bR D

o

liks
12.
13,
14.

Pexxumbr pabotsi JITT

[TapameTpsl, xapakTepusytoiue pexumel padotsr JIIT

Tpanchopmarms conporuBnenuit B JII1

YeTBepTHBOJIHOBBIN U MOIYBOIHOBBIA TpaHCHOPMATOPBI CONPOTUBIIEHHH
JlnarpamMma noJIHBIX CONPOTHUBIIEHUH U IPOBOAUMOCTEN

V3kononocHoe cornacoBanue B JII1. OcHoBubie npunnuisl. [Ipumepsl
CornacoBanue napajijieibHbIM 1Leidom

CornacoBaHue 1ocjie10BaTeIbHBIM 1IIeH (oM

CornacoBaHue 4eTBEPTHBOIHOBBIM TPAHC(HOPMATOPOM

. Matpuua paccesHus S

B3auMHOCTB, CUMMETPHSI M HEJIMCCUIIATUBHOCTE ycTpoiicTs CBY
MeTobl M3MEPEHUS INArOHAIBHBIX IEMEHTOB MATPHUIBL S
MeTobl H3MEPEeHHs HeAMaroHaIbHBIX 2JIEMEHTOB MAaTHIBI S

Wsmepenne Oosbmux 1 Maisix KCB

Bonpocsl peiiTuar — koHTpoJs Ne2

13,
16.
17.
18.
1%

26.
27,

Knaccugukaius aHTEHH;

BXomHO€E CONPOTHBICHUE aHTEHHbI

JluarpaMMa HanpaBIeHHOCTH AHTEHHBI 110 MOJII0 U MOLIHOCTH

[IIupuHa quarpaMMsl HalpaBIE€HHOCTH 10 YPOBHIM

KHJI antennsl, ces3bp KHJI ¢ pasmepamu aHTEeHHBI, aMIUTHTYIHBIM U (Da30BBIM

pacnpcaciCcHHEM

. U3nyyenue 3neMeHTapHOro 371eKTPUYECKOro JUMOIs

. DnemeHT [1oiirenca

. AH cummeTpuuHoro Bubpartopa u ee CBOHCTBa

. ConpoTupieHue U3ay4eHus CHMMETPHUYHOr0 BUOpaTopa B IIMPOKOM JHaNa3oHe 4acToT
. BXoJHOE COMpOTHBIEHHE CHMMETPUYHOrO BUOpaTopa B LIMPOKOM JHana3oHe 4acToT

. JIBa M3ny4aresns NpH pa3HbIX (pa30BBIX COOTHOLICHUSAX U PACCTOSHUAX MEKILY

AJIeMEHTaMH
CgoiicTBa cuH(pa3HON CUCTEMbI HEHATPABIEHHbIX H3ITydaTesiei

Cucrema HanpaBJIEHHBIX M3JydaTesei
12



28.

B3anmHO€E COIIPOTHBJICHHE ITapalJIENbHBIX ITOJYBOJTHOBBIX BH6paTOpOB

Bonpocs! peliTHHT — KOHTpO.Ist Ne3

29,
30.

31

33.
34.
33,
36.
37.
38.
a9
40.

41

CxeMbl MUTaHUS NTOTYBOJHOBBEIX BUOPATOPOB

Hecummerpuynbie BUOpaTOpE! M CIIOCOOBI MX MHUTAHHS

. lunons HageneHnko

32,

JlnarpaMmpl HarpaBiieHHOH CHH(pa3HOI MPAMOYTOJbHOM U KpYyTJIo# II0UIal0K IPH
pazHom AP

BausHue (a3oBbIX HCKaKEHUN Ha U3/Ty4YEHHUE TUIOMIA KU

OntumanbHbli pynop

E-cexronanbhblii 1 H-cexropuanbHblii pynop

Cocras JIA, HazHauyeHHUE SIEMEHTOB, THIIbI

Kybnueckue u kBagpaTuuHbie Ga3zoBble HCKaXKeHHS B JIA

Tunel napaboinyecKuX aHTEHH, UX CBOMCTBA. Y paBHEeHHUs napabonoua BpalleH s
JIH aneptypHOii aHTEHHBI, ee cBA3b ¢ AP

KMUIT paccesinus [1A.

. U3mepenue JIH anTenH.
42.
43.

I/ISMepeHHe MMOJIAPU3AIMOHHBIX XapaKTEPUCTHK aHTEHH

Merobl u3MepeHust KO3 PHUIMEHTa yCUICHHUs AaHTEHH

6.2. Boripocsl K 9K3amMeHy

Tabnuua 3.
1 HasnaueHnmne 1 0OCHOBHBIE CBOMCTBA aHTEHH.
2 Knaccuueckuit 41 BOJIHOBOM MOAXO0 K OMMCAHHIO CBOMCTB MHOTOMOIOCHHKOB CBY.
1 Kiaccuduxaius aHTeHH.
2 Marpuua paccesiHus S.
1 BxomHoe conpoTHBIeHHE aHTEHHBI.
2 Cesi3p Mesxay matpuniamu S.Z,Y.
1 ConpoTHBIIEHHE H3TYYSHHS, MOIIIHOCTh HU3Ty4YEeHHS, MOIIIHOCTh TIOTEPb, M0JIHAs
mortHocTh, KITJI anTeHHBL.
2 B3auMHOCTb, CHMMETpPHS U HEIMCCHIIATUBHOCTB ycTpoiicTs CBY.
1 30HBI U3ITYyYEHHS.
2 [lepenymMeparins BXOJOB YCTPOHCTB. Marpuia nepeHymeparui.
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1 Jluarpamma HanpaB/IeHHOCTH QHTEHHBI 110 MO0 U MOIIHOCTH

2 MeTob1 n3MepeHus 1MaroHaabHbIX 31EMEHTOB MAaTPHUILIbI S.

1 da3oBasi XapakTepHCTHKA HANPABIEHHOCTH, IOISPU3ALMOHHAs XapaKTepHCTHKA

2 MeTozbl H3MEPEHHs HeTHArOHAILHBIX 3IEMEHTOB MATPHUIIBI S

1 [llnpuHa auarpaMMbl HalPaBIEHHOCTH 110 YPOBHSAM

2 Hsmepenue G6onpimx u mansix KCB

1 KH/I anTennsl., cBa3p KHJI ¢ pasmepamu aHTEHHBI, aMILTUTYIHBIM U (ha30BbIM
pacrpeieneHueM.

2 MeTon 3-X 3TaJIOHHBIX HArpy30K

1 Kosddument ycunennst (KY) anrennsl. Crioco6s! usmepenns KY

2 Mertoa 3amerieHust.

1 HeiicTByromas auHa 1 3¢ dexTuBHas wioma s (IoBepXHOCTh) aHTeHHbL. KUTI
AHTCHHBI

2 M3Mepenue 51eMEHTOB MaTPHIIEl S Ha aBTOMATHYECKOM H3MEPHTENIE B TI0NI0Ce
4acToT

1 MakcuMaIbHO- 101y CTHMAast MOLIHOCTh,pab0oumii YaCTOTHBIH AMANa30H AaHTEHHBL.

2 JIBoitHoii T-mocT

1 Pouib Teopun s7eMeHTapHBIX W3TyYaTelieil Ipu onpeeeHuH MoJs
M3JIYYE€HHsl aHTEHHBI

2 BoJ1HOBO1HO-111€/1€BO# HANPABIEHHBIA OTBETBUTEID

1 [ IpHHIMI SKBUBAJIEHTHBIX TOKOB

2 KBanpathblil MocT

1 W3nyueHune 31eMeHTapHOro 31€KTPUYECKOro JUII0Is

2 ['mbpuaHoe KOIBIO

1 H31yyenne TOHKOro npoBoja

2 HanpasneHHbli oTBeTBHTENb Ha CBA3aHHBIX JIIT

1 D/IeMEeHTapHbIA MATHUTHBIN JUII0JIb

2 @eppuTOBbIH BEHTHIIb Ha Y deKTe CMEIeH s 101s

1 DIIeMeHTapHas JJIeKTpUYecKas pamMmKa

2 @eppuTOBBIH Y-LUPKYJIATOP

1 DnemenT [olirenca

2 PerysimpyeMmelii heppuToBsIii haszospararesns

1 Pacnipenenenne Toka M 3apsaa Ha TOHKOM BUOpartope
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2 Marematuyeckas MOJie/Ib peryisipHoii tunuu nepeaauu (JIIT)

1 JIH cummerpuyHOro BiGparopa u eé cBoiicTpa

2 Hopmuposannoe Hanpskenue u Tok B JITT. BektopHas 1uarpaMma TOKOB H
HAIpsUKEHUI, pacripe/iesieHne TOKOB i Hanpsokeruii B JIIT

1 BxoJiHOE conpoTHBIICHHE AHTEHHBI

2 Cs3p Mesky MaTpuiiamu S,Z.Y

1 JlelicTByIomas JUIMHa CHMMETPUYHOTO BUGpaTopa

2 Pexxumbl pabotst JITT

1 ConpoTuBIeHHE H3/TyYSHHsI CAMMETPHYHOTO BUOpATOpa B MIMPOKOM JHANa30He
YacToT

2 [TapameTpel, XapakTepu3syoliue peskumbl padotsi JIT1

1 Bxoanoe conpoTuBieHHe CHMMETPHYHOTO BUOpATOpa B LIMPOKOM JIHAMA30HE
4acToT

2 Biusinue pesxxuma padotst Ha KI1J]

1 [Tone usnyyareneii, 0o1MHAKOBO HANPABJIEHHBIX B IPOCTpaHCTBE. Teopema
EPEMHOKEH U

2 Tpanchopmauus conporusnenuii B JITT

1 JIuHelHbIe CHCTEMBI HASHTUYHBIX H3JIydaTeei

2 BxoaHoe conpoTuBieHne B MPOBOIUMOCTE KOPOTKO3aMKHYTOTO M Pa30MKHYTOTO
orpeskos JIIT

1 JIBa u3jydaress Mpy pasHbIX (a30BbIX COOTHOIIEHUSX H PACCTOSHUAX MEKILY
3JIEMEHTAMHU

2 HeTBepTHBOJIHOBBIH H 110J1yBOJHOBbIN TPaHCHOPMATOPHI COMIPOTUBIIEHHH

1 CaoricTBa cCHH(]a3HOH CUCTEMbl HEHANPABJICHHBIX M3JydaTeieh

2 JlnarpaMma 1noJIHbIX COIPOTHBIICHHUI M IIPOBOAMMOCTEH

1 Cucrema HeHanpaBleHHbBIX H3TydyaTelIei co caABUroM (a3 MeXAy TOKaMH

2 VY3kononocHoe cornacoBanue B JIIT. OCHOBHBIE IPHHIMITBL.
[Tpumepsl

1 CucreMa HanpaBJIeHHBIX H3/Tydaresei

2 CornacoBanue napajuleJbHbIM HUIeiidom

1 KommekcHoe conpoTuBiieHHe CUCTeMbl BUOPATOPOB

2 CornacoBanue nociaeaoBaTeIbHbIM ILIeH(POM

1 B3aumHOE cOnpoTHBIIEHHE NapalIeIbHbIX M0JyBOJHOBBIX BUOPATOPOB

2 CornacoBaHye 4eTBEpTHBOJIHOBBIM TPAHC(HOPMATOPOM

1 VY4eT BIMAHHS 3eMJIM Ha apaMeTpbl BHOPaTopoB

2 CornacoBaHHBbIe HAIPY3KH
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1 JTH BuOparopa Haz 3emien

2 KopOoTKO3aMbIKAaTEIH H PEAKTHBHBIC HarPy3KH

1 JIH BuGpatopoB Haj 3eMJIeH ¢ KOHCYHON TPOBOMMOCTBIO

2 N3015TOPHI KOAKCHAIBHBIX TPAKTOB

1 Hactpoennble BuGparopsl. [101yBoIHOBBIH BUOpaTOp 1 ero cBoicTBa

2 PasbeMbl ¥ cowleHeHus. Bpalnaommecs Co4IeHeHu

1 CxeMbl ITUTaHKs TTOJTYBOJIHOBBIX BUOPATOPOB

2 IMepexonnl mexay JIIT

1 TTomyBOJIHOBBIH BUOPATOP € IJIOCKMM PEQIIEKTOPOM

2 KtaccHdeckuil 1 BOJHOBOM MOIXO0J1 K ONUMCAHHIO CBOHCTB MHOronomocHukos CBY

1 Ineiid-subpartop [Iucrompkopcea

2 Marpwuia paccesHusi S

1 CxeMbl TUTaHUsI BUOPATOPOB THOKHM KOaKCHaJIOM

2 Cas13b Mex 1y Matpuuamu S,Z,Y

1 CxeMbl IUTaHUS BUOPATOPOB JKECTKUM KOAKCHATIOM

2 B3auMHOCTB, CHMMETpHS H HEMCCHIIATHBHOCTH ycTpoiicTs CBY

1 HecummeTpuunble BUOPATOPBI M CIIOCOOBI HX MUTAHHUS

2 TlepeHymMepaliusi BXOJI0B YCTpoiicTB. Matpuua nepeHyMepauui

1 HecumMeTpruHble BAGPATOPBI ¢ PacIIMPEHHOH MOTI0COM

2 MeTOIbl H3MEPEHHsl IMarOHAIbHBIX 37IEMEHTOB MATPHIIBI S

1 JlupeKTOpHBIE aHTEHHBI TUIIA BOJIHOBOM KaHaJl

2 MeTo/ibl H3MEPEHHUs HeMArOHAIBHBIX JIEMEHTOB MATPULIBI S

1 AHTEeHHBI 00paTHOTO U3JTyYCHHUs

2 Wsmepenue Gonpliux ¥ Manbix KCB

1 Jlunons HaneHnenko

2 MeTo/ 3-X TaTOHHBIX HArpy30K

1 BukoHHYecKas 1 KOHHYeCKas aHTeHHA

2 MeTo/1 3aMeIeH s

1 JIMCKO-KOHYCHasl aHTEHHA

2 M3MepeHue 21eMEHTOB MATPHUILIbI S HAa aBTOMATHIECKOM H3MEPHUTEIIC B T10JI0CE
4acToT

1 YrosikoBas aHTeHHA

2 Jlsoiinoi T-moct
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1 YacToTHO-He3aBHCHMast aHTeHHa. [[pUHIUIIBI NOCTPOEHUS M CBOMCTBA

2 BosHoBO1HO-111e71€BOH HAlIpaBIEHHBINH OTBETBUTEIIb

1 [Inockue noronepeouyeckue aHTEHHBI

2 KBanpatublii MocT

1 OcHoBHble cBoiicTBa aneptypHblx anteHH. KH/I. [1lupuna rnasaoro nenectka JIH

2 ['ubpuanoe KoJabLO

1 N3ny4yeHue npsMOyroiabHOR M KPYIJIOH MJIOIAA0K NPH Pa3HOM aMILIUTYAHOM
pacupenenenuu noss (AP)

2 HamnpaBneHHbI# 0TBEeTBUTEIb Ha CBsA3aHHbIX JII1

1 JlnarpaMMBbl HanpaBaeHHOH CHH(pa3HOMN NPAMOYTOJIBHON U KPYIJIOH IIJIOLIAJ0K IPH
pazHom AP

2 QeppHTOBBINA BeHTWIb HA A dekre cMereHus nos

1 Bnusiaue (a3oBbIX HCKa)KeHUH Ha M3JIyUYEHHE NJIO0LIAIKH

2 DeppUTOBBIH Y -LUPKYIATOP

1 N3nyyeHue OTKPLITOro KOHIA BOJHOBO1a

2 Perynupyemslii peppHTOBBIH (pazoBpaliare/b

1 OnrtuManbHbIi pynop

2 Maremaruyeckas MoJesIb perysipHoi nuuuu nepenauu (JIIT)

1 E-cexTopuanbublii 1 H-cekTopuanbHblii pynop

2 HopmupoanHnoe Hanpspxkenue u Tok B JIIT. Bekropnas nuarpamma TOKOB U
HaMpsDKEHUH, pacrpesieneHue TOKOB U HanpskeHui B JITT

1 ITupamugaibHbli pynop

2 Cas13b Mex 1y MaTpuiamu S,Z,Y

1 Konnueckuii pynop

2 Pesxumbl padotsl JITT

1 Pynop ¢ accumerpuunoit JIH

2 ITapameTpsl, XapakTepusyromue pexumbl pabotel JIIT

1 Cocras JIA, HazHaueHHUE JIEMEHTOB, THIIbI

2 Biusnue pexxuma padbotel Ha KI1JI

1 VpaBHeHue, onpeaesionee npoduib THH3bI

2 Tpancgopmarus conpotusieHuii B JIIT

1 BausiHue JINH3 HAa aMIUIMTY/IHbIE pacnpeieneHus B aneprype JIA

2 BxopaHoe conpoTHBIeHHE H MTPOBOIUMOCTh KOPOTKO3aMKHYTOTO M Pa30OMKHYTOTO

otpeskos JII
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1 KybOuueckue n kBagpatuunsle (pazoBble HCKaKeHus B JIA

2 YeTBEpPTLBOJIHOBBIH M IOJIYBOJIHOBBIH TpaHC(HOPMATOPBI CONMPOTUBIICHHI

1 Tuner napabony4eckux aHTEHH, UX CBOMCTBA. YpaBHeHHs napaboion1a BpalleHus!

2 JluarpaMma noJHBIX COTPOTUBIIEHUI U TPOBOINMOCTEM

1 PacueT napaboanyeckux aHTeHH

2 Y3kononocHoe cornacoBanue B JIIT. OcHoBHble npunimiel. [Tpumeps

1 O6nyyarenn napabonuueckux aHTeHH. CBS3b aMIUTHTYIHOTO pacrpeie/IeH s B
aneprype ¢ JIH oGnyuarens

2 CormacoBanue napajuiesbHbIM Huteiigom

1 JH aneptypHoii aHTeHHbI, €€ cBsi3b ¢ AP

2 CornacoBaHue nocie0BaTeIbHbIM HuTei(hoM

1 CoctaBnoe AP u aneprypusiii KUIT [1A

2 CornacoBanHe 4eTBEPTbBOJIHOBBIM TPaHC(HOPMATOPOM

1 VYuer 3areHenus packpsiBa obnyuarens. KUIT tenn

2 CorniacoBaHHbIE HArpy3KH

1 KUII paccesuus [TA

2 KopoTko3ambIKaTenn U peaKTUBHbIE Harpy3KH

1 W3smepenue JIH antenH

2 N3019TOpbI KOAKCHAIBHBIX TPAKTOB

1 M3mepenne nosipu3alOHHbIX XapaKTePHCTUK AHTEHH

2 Pazbembl u counenenus. Bpauawomuecs counetenus

1 MeTtoab! u3mepenust K03 PUIUUMEHTA YCHIICHUS aHTEHH

2 ITepexonp mexay JIIT.

1 Wsmepenne Ko3(QQUIHEHTA YCUIICHHS] aHTEHH 10 METO/y [JIOCKOT0 KpaHa

2 Pazbpembl 1 cowienenus. Bpammaroinuecs cousieHeHus

1 Ornpenenenne BXOJAHOIO CONPOTUBIICHUS aHTEHH ITyTeM H3MEPEHHS MOLYIIS K (a3bl
K03¢pHLHEeHTa OTpakeHUs

2 [Tepexoarl mexay JII1
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6.3. 3apanus u rectol KouTpoas CPC no aucuunanHe

6.3.1. 3ananus
3ananue 1. PaccuutaTh ¥ MOCTPOMTH B AEKApTOBOM M MOJSAPHOI CHCTEMaX KOOPIHHAT B
HOPMHPOBAHHOM U HEHOPMHPOBAHHOM BHJIE AUAarpaMMy HarpaBIeHHOCTH CAMMETPUYHOTO
3JIEKTPUYECKOro BUOpaTopa IHHHOHU 21= A/4*n, rie n-nopsKoBbli HOMEp CTYAEHTOB IPYIIIIBL.
[lonyuennble pe3y/IbTaThl CPABHUTE C Pe3yJIbTATAMH PacyeTa COCEJHUX BapHaHTOB. I1epBblii
BapHaHT CPABHUBAEM C DJICMEHTAPHBIM 3JIEKTPHYECKMM BUOPATOPOM, @ MOC/IEAHHI CpaBHHBAET
C BapHAHTOM, KOTOPLIH UMeeT HoMep n+1.
3amanue 2. PaccunTath M OCTPOUTH B I€KAPTOBO# M MOJIAPHON CHCTEMAX KOOP/MHAT B
HOPMHMPOBAHHOM M HCHOPMHPOBAHHOM BHJI€ IHArpaMMy HAIPaBICHHOCTH JIMHEHHONW aHTEHHOM
PEIIETKH CHCTEMbI ITOJIYBOJHOBBIX BUOPATOPOB B IJIOCKOCTH BekTopa E. JlaHHBIE pUBEIEHBI B

TabJIuIIe.

Bapuantsr Yucno PaccrosiHue Casur

u3J1yyaresnei MEXLY 0 /2 T 3n/2
U3J1y4yaTe/IAMU

1:2:3:4 2 A2 0 /2 n 3 n/2
4,6,7.8 2 A 0 /2 n 3n/2
9,10.11,12 2 3N2 0 /2 4 3 n/2
13,14,15,16 2 22 0 /2 n 3 n/2
17,18,19,20 3 N2 0 /2 T 3n/2
21,22.23.24 3 A 0 /2 T 3 7/2
25,26,27,28 3 302 0 /2 s 3n/2
29,30,31,32 3 2 A 0 /2 T 3n/2

[IponeMOHCTpUPOBAaTh NPU BBINOJIHEHUH PAbOTHI TEOPEMY [IEPEMHOKEHHMS.

3ananue 3.Pemuts 3a1a4y y3KOMOJIOCHOIO COrNIACOBAHHE C IPUMEHEHHEM KPYTOBOM
AuarpaMMbl HOPMHPOBAHHBIX CONPOTHBIIEHUH M IIpoBoaAUMOcTeil BosbriepTa, npH cleayommux
MCXO/IHBIX JAHHBIX.

BapuanT ConpoTuBieHue Harpy3ku BonHosoe Yerpoiictso
N Ru, Om JXH, COMPOTHUBJIEHHE | COrJIaCOBAHHS
OmMm ZB, OM

1 20 +j20 50 [Tapannensusrit K.3.
e

2 30 -140 50 [Tapannenshbrit K.3.
e

3 40 +j40 50 [Tapannensusrii X.X.
e

4 10 -150 50 [TocnenoBatenbHbIH
X.X. mueid

5 60 +j70 50 YeTBepTbBOJHOBBIH
Tpanchopmarop

6 70 -j10 50 [MTapannensusrit K.3.
uuieid

7 80 +j20 50 ITocnemoBaTenbHbII.
K.3 muneiid

8 90 -130 50 [MTapannensueiit K.3.
e

9 100 +j40 50 [TocnenoBarenbHbIH
X.X. muieid

10 110 -160 50 YeTBepTHBOJHOBBIN
TpaHcopmMarTop
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11 120 +70 50 YeTBepTHBOIHOBLIH
Tpancdopmarop

12 130 +10 50 [TocnenoBaTenbHBII.
K.3 mneitd

i 140 -j20 50 YeTBepTHBOJHOBBIH
TpaHcdopmarop

14 150 -1150 100 YeTBepTHBOHOBbII
Tpa"cdopmarop

15 20 -1170 100 [TocnenoBaTenbHbIH
X. X. nuteid

16 30 +j70 100 [TocreoBaTeNbHBIN.
K.3 mueitd

) 40 -j110 100 [Tapannensusrit K.3.
e

18 50 +j50 50 [Tapannensnsrii K.3.
e

19 10 -110 50 [Tapannensubiii K.3.
mIeng

20 20 +7100 100 [TocnenoBarenbHbIit
X. X. nuteid

21 30 -1120 50 [TocnenoBaTeIbHBINA.
K.3 mueiid

2 40 +1150 50 [TocnenoBaTenbHBbIi.
K.3 muteiid

23 60 -j10 100 [MTapannensnsrit K.3.
e

24 70 +j20 50 [Tocne1oBaTEIIbHBII.
K.3 mneiid

25 80 41160 100 YeTBepTHBOJIHOBBIH
Tpancdopmarop

ITo Bcem 3ananmaM HEOOXOIMMO HAMUCATh BHIBOJBI B KOTOPBIX NPUBOASTCS PE3yIbTaThl paboTHI.
6.3.2 TecTpl NPOBEPKH 3HAHUI 10 AMCUHUILTHHE

1. Mesxy KakuMH BETMYHHAMH yCTAHABJIMBACT CBA3b MATPUIIA paccesHus?
1. Mexay ToKaMu ¥ HanpsiKeHUsAMH
2. Mex 1y KOMNIEKCHBIMM aMILIUTY/IaMHU TTaAaiolMX U OTPAXKEHHBIX BOJIH
3. Mexny HanpssKeHUSIMH Ha BXOJIE M BBIXOJIE
2. Kakoii ¢pu3ndeckuii cMblci cBoHCTBa yHHTapHOCTH [S]?
1. O1cyTcTBHE NOTEPH B YCTPOICTBE
2. PaBeHCTBO HanpsKeHHH Ha BXOJIE U BBIXOJIE
3. CUMMETPUYHOCTH BXOJ0B
3. Yro HaseiBaeTcs KO3QGHUUUEHTOM CTOSUEH BOJTHBI?
1. OTHOIIEHHE HANPAKEHHUS HA BXO/Ie K HANPSDKEHUIO Ha BBIXO/IE
2. OTHOLIEHHE MAKCHMYMa U MMHUMYMa 3JIEKTPHYECKOTO T0JIs B JIMHHUHU TIepeaain

3. Otnomenue UoGpar u Unaj
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4. Kak TouHEe M3MEPUTH KOOPAHHATY MUHHMYMa?
1. MeToj1 BUIIKH
2. Merton 3amelleHus
3. MeTtoa Tpex 3TalOHHBIX HArpy30K
5. JlaeT M OCTaBJIEHHBIH OTKPHITHIM (0€3 Harpy30K) KOHELl BOJHOBOIHOM H3MEPHTEIbHOH
JIMHAM PEKHM X0JIOCTOro xona?
1. Jla
2. Het
3. DT0 cornacoBaHHas Harpyska
6. UeM OT/IMYAIOTCS B3aMMHBIN U HEB3aNMHBIH (asoBpaimare/u?
1. 3nayeHueM K03(pPUILIMEHTOB OTPAKEHUS
2. PaBeHCTBOM BCE€X 2JIEMEHTOB MATPHIIBI
3. 3uauenneM Koa(h(pUIHEHTA [epeaayu
7. UeM MOJTHOCTHIO ONMHMCHIBACTCS BHEIIHEE IOBEICHNE yCTpolicTBa?
1. 3HaueHue 3JEMEHTOB MaTHLbI [S]
2. KonnuecTBOM 371€MEHTOB MaTPHILbI
3. Yuciom X0/10B yCpoiicTBa
8. Kak u3meputh Gosbinoe 3Hauenne KCB?
1. Meron 3ameLieH s
2. MeTtoa yIBOEHHOr0O MHHUMYyMa
3. MeTo TalOHHON HArpy3KH
9. Kaxoit BeHTHIIb sBIIsieTcs 0oJiee Auana3oHHbIM?
1. Ha a¢pdexTe cmelenns mous
2. Ha sddexre heppoMarHuTHOroO pe3oHaHca
10. B ueM COCTOMT OTIMYHE MATPUIL PACCESHUS HII€ATbHBIX U pealbHbIX BEHTUIIEH,
LUPKYIATOPOB, (azoBpamareeii?
1. Bce HyNH B NIEPBBIX CTPOKAX MaTpPHLIb [S]
2. Bce enuHIIbI MO TJIaBHOH JHArOHAIH
3. HanuuueM HyJsel W eIMHHL B UaeaabHol MaTpuue [S]
11. Kak onpeaensercs 4KC/IO MOTIOCOB MHOTONO/IOCHAKA?
1. Hucno BX0/10B, YMHOXKEHHOE Ha JiBa
2. PaBHO ymnciy BXOIOB

3. Yucsio BXOAOB U HE3aBUCHMBIX TOKOB BOJIH 110 BXOJaM, YMHOKEHHOE Ha J1Ba
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12

13.

14.

15.

16.

17,

18.

19,

20.

KakoBa MP kopoTko3ambikaTtesnsi?

1. p=-1
2. [S]=["1"]
3. [S1=['o"]

Kak n3mensitores anemenTsl MP MHOTOMostocHuKa IpH NMEPEMECIICHHH IJ10CKOCTEH oTcueTa?

1. U3mensiroTest MOAYIH KOG GHUIIMEHTOB Nepeiayuu
2. amenstores (hasbl BeexX 3JIEMEHTOB
3. UsmeHnstoTest MOJyNIU U (pa3bl BCeX 3J1EMEHTOB
Kak ckasbiBaeTcst Ha MP HelMCCUIIaTUBHOCTH yCTpoiicTBa?
1. OnuHakoBbl KO3 GHUITMEHTHI NIEepe1ayH
2. Hynu Ha rinaBHOM auaroHaiu
3. Cymma KBaipaToB 3JI€MEHTOB JTH000H CTPOKU
KakoBa nepuoauuHocTsb B pacnpeneneaun U’(z) u I'(z)?
1. JInuHA BOJHBI
2. [lonoBuHa ATMHEB! BOJIHbI
3. UeTBepTh IUIMHBI BOJIHBI
KakoBa ¢Bsi3p 2’ 1 Y~ Ha quarpaMme MMIEIaHCOB?
1. D10 0/1HA U Ta ke TOUYKa
2. DT0 AMaMeTpaIbHO IPOTUBOIOJIOKHBIE TOYKH
3. D10 ToukH Ha JiMHUM Ipl=1
KakuM 3/1eMeHTOM BBIMOJIHAETCS coriacoBanue Touek B u D?
1. TpancdopmaTop cOIpOTUBIICHUH
2. PeakTuBHbBIN 111}
Hacko/lbKO OTIHYAIOTCS JTHHBI PA30MKHYTOI'O U KOPOTKO3aMKHYTOTO LIk (oB?
1. na /8
2. Ha M4
3. Ha N2
OT 4ero 3aBHCHT IOJIOKEHHE I1aBHOro Makcumyma JIH peretku?
1. Ot caBura daspl MEKIY SJIEMEHTAMH
2. Ot aMIUIMTY/IHOTO pacipeie/eHus
3. Ot GopMBbI OTACIBHBIX H3/TydaTeIeH
Kak BIMseT 4KcII0 9JIEMEHTOB PEIeTKH Ha YHCI0 OOKOBBIX JICNECTKOB?
1. YBenuuuBaercs ¢ yBeJIHYEHUEM N
2. YMeHsblIaeTcs ¢ yBeJIHYEHHEM N

3. He u3mensieTcs
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21. Kakue aHTeHHBI Ha3bIBAKOTCS PE30HAHCHBIMU?
l.d=W4
2.d=Md
3.d=M8
22. Kakoe aMIUIMTYIHOE pacrpe/esieHue JaeT HanOonblui K03 PUIHEHT HallpaBJIEHHOTO
neicTusA?
1. PaBHOMepHOE
2. Cnazaronnee K Kparo
3. KpagparuaHoe
23. VI3-3a 4ero B IMH30BOH aHTEHHE BO3HUKAET KBaApaTHyHOe (hazoBoe pacmpeeneHue”?
1. Cmemenue obayyarens BaoIb GpokanbHOH ocH U3 Gokyca
2. Cmemenue obyvaresns nomnepek GoKaaIbHON OCH
24. OT 4ero 3aBHCUT KO HUIHUEHT MpeoMICHUS MaTa/UIOIIaCTHHYATON JIMH3BI?
1. OT paccTosHMA MEXKAY IJIaCTHHAMHA
2. OT TONUIMHBI 1JTACTHH
3. Ot auameTpa JTHH3EI
25. KakoBo AP B pynopHbIX aHT€HHaX”?
1. PaBHOMEpHOE
2. KocunycounaansHoe
3. KBagparu4noe
26. KakoBa ®P B pynopHbIX aHTeHHAX?
1. PaBHoMepHOE
2. KocunycouaajibHoe
3. KBagpatuunoe
27. Kak Bnuset kBaaparuusoe OP na JIH?
1. PaciumpsieT riaBHbIN JIENECTOK U YBEINYHBAeT OOKOBBIE
2. PacumpsieT rIaBHBIH JI€NECTOK U YMEHBIIAET OOKOBbIE
3. CyxaeT riaBHbIN JIETIECTOK
6.4. TunoBoe 3a]aHKue HA KYPCOBOH MPOEKT BK/IOYaeT B cedu:
[pu KypcoBOM MPOEKTHPOBAHUH CTY/IEH PElIaeT HHKEHEPHYIO 3a/1ady 1o pa3paboTke
YCTPOMCTBA C 3a[laHHbIMH XapaKTepUCTHKaMU. B mpomecce npoeKTHPOBaHuUsI OH JIOJIKEH:
-palMOHAIBHO CIIAHMPOBATh BLINOJHAEMYIO paboTy;
-OCBOMTH MH)KEHEPHBIE METOIbI pa3paboTKH yCTPOHCTBA;
-BBINIOJTHUTH PACUYeThl apPaMeTPOB U XapPaKTEPUCTHK yCTPOHCTBA COBPEMEHHBIMH METOIAMH C

JIOCTATOYHOM TOYHOCTBIO;
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-JIOTHYHO U TPAMOTHO U3JI0KHUTh Pe3yibTaThl padOThl B MOSCHUTENLHOM 3aIlUCKE.
3Ha4uTEIbHAsA YaCTh TEM CBsI3aHa ¢ Pa3pabOTKOM U pacyeToM XapaKTEePUCTHK HAIlPaBJIeHHBIX
AHTEHH Pa3JIMYHBIX TUIIOB: 1apad0IMYECKHX, IMH30BbIX, PYIIOPHO-THH30BBIX, aHTEHHBIX
PEIIETOK, MHOrOBHOPAaTOPHBIX aHTEHH MOBEPXHOCTHBIX BOJIH U JIp.

KypcoBoi npoeKT COCTOUT U3 MOACHUTENILHOM 3anmucK 06beMoM 25-30 crpauui popmara A4 u
1-1,5 nucra ueprexeit popmara Al.

[TosicHuTenpHAs 3anmucKa JODKHA BKIIOYATh B ce0st:

1. Texnuyeckoe 3ananue Ha pa3zpabotky (1 c.).

2. Bsenenue (1 —2 c.), B HeM KpaTKO ONpeIeIsSeTCss MECTO pa3pabaThiBAEMOTr0 YCTPOHCTBA
B pANY APYTHX.

3. AHanu3 TeXHHYeCKOoro 3aaanus (3 - 5 ¢.), rae paccMaTpHBAIOTCS BO3MOKHBIE BADUAHTEI
peLIeHHs 3a1a4yM, IPUHIMIIBI IeHCTBHS U Ha3HAYEHHE OCHOBHBIX YacTeil yCTpOUCTBa,
(opmupyroTcs TpeGoBaHU K HUM U 060CHOBBIBAETCS BHIOPAHHBINA BAPHAHT.

4. PacuerHas yacth ycTpoiicTsa (5 — 7 ¢.), I/ie Onpe/IessoTcs OCHOBHBIE T€OMETPUYECKHE
pa3Mepbl KOHCTPYKIMH U PACCUMTBIBAKOTCS JIEKTPUUYECKHE XapaKTePUCTHKH.
Brinonnsercs HeoOX0MMOE YHCIIO KOPPEKIMH TaHHBIX HCXOIHOTO BapHAHTA J10
JOCTHKEHUS TpeOYyeMbIX XapaKTepUCTHK.

5. KoncrpykTuHas pa3paboTka y3ia (3 — 5 ¢.) (ecnu 3a1aHa), B KOTOPOH pacCUMTHIBAIOTCS
1 000CHOBBIBAIOTCS BCE pa3Mepbl, MATEPUAIBI U 3JIEMEHTBI.

6. Omnucanue KOHCTPYKIMHU (2 — 3 ¢.), rjie MOKa3hIBAeTCs B3aMMOIEHCTBUE OCHOBHBIX
yacTel, yKa3aHbl 0COOCHHOCTH KOHCTPYKIIUH.

7. 3axkmouenue (1 —2 c.) ¢ BBIBOJAMH O pe3yibTaTaX U BO3MOKHBIX MYTAX YIIyUIlIeHHS
KOHCTPYKIIHH.

8. Crnucok HCnob30BAHHOHN JTUTEPATYPHI.

9. Conepxanue.

Tunossle 3aganus Ha NMPOEKTHPOBAHHE

BapuaHnTsl 3a1aHuii K KypcoBOMY MpoekTy no teme “TlapaGouyeckue aHTeHHBI”

BapuaHt A,cM Tpebosauus k JIH P, kBT [Tonspuzauus Hpyrue ykasaHus

KH]I A Be, A OH, (THI aHTEHHBI,
rpan rpan CKaHHUpPOBaHHE);
V3en nna

pazpaboTkH.

I 0.8 5000 - - - Jluneiinas KopaGenbHas:
AHTEHHBbI

nepexatoyarens(All)
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2 1,2 - 2 2 - Kpyrosas CkaHupoBaHue B 2
NJIOCKOCTAX: CKaHep
3 0,8 2000 - - - Kpyrosas BoproBas;
nonspu3aTop
4 1.4 - - 1 1 Jluneiinas Boprosas; All
5 1,6 3800 10 - 2 JIuneiinas CkaHupoBaHHE B
nnockocTH E;
BpaLiaioleecs
CousIeHeHHe
6 10,8 - 1 5 500 Kpyrogas CraunoHapHas;
noJspu3aTop
7 12,0 1200 5 15 800 Jluneiinas [MoasuxkHan; All
8 18,0 - - 2 700 Jluneiinan CrauuoHapHas;
obnyuaresnb
9 14,4 950 30 - 900 Kpyrosas Craunonapnas; All
10 16,5 - - 2 600 Kpyrosas CraunoHapHas,
3epKajlo
11 3,2 2800 3 - 200 JluHeiinas CkaHupoBaHue B
MJIOCKOCTH; CKaHep
12 3,8 - - 1 300 Kpyrosas KopabenbHas;
noJiApu3aTop
13 3:3 1350 15 - 250 Kpyrosas bBoprosas;
noJspHU3aTop
14 2.9 - 8 8 150 Kpyrosas CkaHUpOBaHHE B
MJIOCKOCTH; CKaHep
15 3,6 2000 2 - 350 Jluneiinas CkaHupoBaHHe B
nnockoctu; All
16 3.0 3200 - - 250 Kpyrosas CkanupoBaHue B 2
nnockoctax; All
17 34 - 3 8 - JIuneiinas Foprogas;
obny4arenb
18 3,7 1800 20 - 220 Kpyroeas Boprogas;
nosApu3aTop
19 4,2 - 4 3 - JluneiiHas boprosas; All
20 2,6 4000 - - 215 Kpyrosas boprosas; 3epkano
21 6,2 900 - - 500 Jluneiinas CkaHupoBaHue B 2

MI0CKOCTSIX;

obnyuarenb
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22 6.0 - - Kpyrosas CkaHupoBaHue B 2
IOCKOCTSAX;
noJspusaTop

23 5.8 - 300 JIuneiinas KopabenbHas; All

24 6,6 1050 - Kpyrosas CKaHupoBaHHE B
naockocTH H;
nonapuzaTop

25 5,0 - 380 Jluneiinas Boprosas; All
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7. YYEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE
OBECIIEYEHHUE JUCIUIIIUHbI

Ocnoenas numepamypa:

1:

Yerpoiictea CBY u antenns! [Diektpornslil pecype] : yue6uuk / A. A. ®unonos, A. H.
®omun, [1. Jl. JImutpues [u 1p.] ; pen. A. A. ®unonos. — Kpacuosipck : Cu6. denep. yH-
T, 2014. — 492 c. - ISBN 978-5-7638-3107-8
http://znanium.com/catalog.php?bookinfo=505864

Yerpoiiersa CBY u manorabaputhble aHTeHHbI: YueGHOe nocoGue mis By3oB / A.M.
Comos, A.1O. Bunorpanos, P.B. Ka6etos; ITox pex. A.M. Comosa. - M.: ['op. nuHMA-
Tenexom, 2012. - 440 c.ISBN 978-5-9912-0255-8
http://znanium.com/catalog.php?bookinfo=390281

3epKaibHblE aHTEHHBI 1S 3eMHBIX CTAHUMH cryTHHKOBOH cBssu/ Pposnos O.I1., Banba
B.IL. - M.:I'op. nuans-Tenekom, 2012. - 496 c.: ISBN 978-5-9912-7002-1
http://znanium.com/catalog.php?bookinfo=562740

AHTEHHBI C MMIIE/[AHCHBIMH TIEPHOIHYECKUMHU cTpyKTypamu / B.J1. Jlsypedenckuii, A.IO.
®enotoB. - M.: 'op. munus-Tenexom, 2013. - 152 ¢. ISBN 978-5-9912-0278-7
http://znanium.com/catalog.php?bookinfo=397326

AnTeHHBL [lpakTHueckoe pykoBOACTBO [DNeKTpOHHBIH pecypc] : TpaKTHYeCKOe
pykoBozcTBo / I'. Munep. - CI16. : Hayka u texnuka, 2012
http://www.studentlibrary.ru/book/ISBN9785943878169.html

Honoanumenvrnan numepamypa:

1.

10.

Anrennbl. Tom 1. [Dnekrponnsii pecype] / Porxammens K., Kpumke A. - M. : JIMK
[Tpecc, 2009
http://www.studentlibrary.ru/book/5-85648-715-X.html
AnTenHbl. ToMm 2 [Dnektponnsiit pecype] / Porxammens K., Kpuike A. ITep. ¢ Hem. - M.
: AMK Ilpecc, 2009.
http://www.studentlibrary.ru/book/ISBN5856487168.html
Da3upoBaHHbIEC AHTEHHBIC PEIIETKH C  CEKTOPHBIMM  MAPLUHAILHBIMH  JAHAraMMaMH
HanpasJIeHHOCTH [DnexTpoHHsIil pecype] / Cxobenes C.I1. - M. : ®DUIMATIJIUT, 2010
http://www.studentlibrary.ru/book/ISBN9785922112291.html
[Ipumenenne naxera nporpamm Microwave Office 2009 AWR 115 mpoeKTHpOBaHHS
MHKpPOINOJIOCKOBBIX ycTpoiicte CBY [Dnextponnsiii pecype] : Vueb. nocobue / U.A.
®enopenko, H.B. ®enopkosa. - M. : M3narenscteo MI'TY um. H. 3. Baymana, 2012.
http://www.studentlibrary.ru/book/bauman 0469.html
CnyrHukoBoe Tenesuaenue ot A 10 S [Dnexrponnsiii pecype] / C.JI. Kopsikun-YepHsx.
- CIT6. : Hayka u Texnuka, 2010.
http://www.studentlibrary.ru/book/ISBN9785943873607.html
Curasrekuit b.JI. Yerpodicrsa CBY: Meroguyeckue ykaszanus K 1aG0paToOpHBIM
pabotam. - Branumup, 2013r.
Curasinexnit b.JI. Antennsr CBU: Metoanueckue ykaszanus K 1aG0paTOpHBIM paGoTam.
— Bnapgumup, 2013r
Curnanckuit B.J1., Canosckuii H.B., I'apunos B.M. Aurtennsl u ycrpoiicrea CBU:
Meronuyeckue ykasanus K KypcoBoii pabote. - Biaagumup, 2012r. — 26¢.
Curnstnekuit - B.JI.  ycrpoiicrea  CBY.  Omnmcanne mporpaMM  KOMIIBIOTEPHOTO
MozenupoBanus. Biagumup. 2012r. DnekTpoHHas Bepcus.
VceneioBanye aHTEHHBI ¢ D7IEKTPHYECKHM — CKAHUPOBAHHEM JIy4OM [ DIeKTPOHHBbIN
pecype] : Yuebnoe nocobue / P. B. Komsirun, B. JI. Xangamupos. - M. : Usnatensctso
MI'TY um. H. D. baymana, 2015.
http://www.studentlibrary.ru/book/ISBN9785703840436.html
Beegenue B cMapT-aHTeHHbI [DnekTpoHHbl pecype] / Bananuc Koncrantun A.,
HMoanupnec Ianaitoruc 1. - M. : Texnocgepa, 2012.
http://www.studentlibrary.ru/book/ISBN9785948363127.html
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Hepuonnqecmie H3JaHUuA:

OreyecTBEHHBIE JKYPHAJIBI:
e Pannorexnuka;

e PagnoTexHuKa U 31eKTPOHHKA,;
e [IpuOOpBI U TEXHHUKA IKCIIEPUMEHTA;

e [[udpposasi o6paboTka CUrHAIIOB.

PedeparuBHbie KypHa/bI:
e PamnoTexHuKa;
® DJIEKTPOHHKA.

3apy0exkHble KypHAIBI:
¢ [EEE Transactions on Communications;
e |[EEE Transactions on Antennas and Propagation

HHTepHeT-pecypcenl:

-

. Kypnan "Pagnorexnuka" - http://radiotec.ru/catalog.php?cat=jrl 1
2. http://mexalib.com/view/15117

3. http://znanium.com

8. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHHUE JTUCHUITJIMHBI (MOYJIs)

MareprabHO-TeXHUYECKOe 00eCTIeYeHNE MCIMIIIMHE] BKIIOYAET:
e KadepaibHble MyJIbTHMEIUNHHBIE cpeacTa (aya. 301-3 u 335-3);

HabopsI cnaiioB o BeeM JekiusaM (0T 10 1o 15 caalioB 1Mo ka0 JeKIun);
® OCHAalIeHHas MAaKeTaMH /I IPOBEACHUS MPAKTHYECKUX U 1a00paTopHBIX padoT 1abopaTopus

(ayn. 510 -3)

IIpumeyanus:
1. OOrmee unciio MOAroTOBIEHHBIX ciiaiioB Oomnee 200.

2. Cnaiiael exeroaHo PEOAKTHPYKOTCA U MOIAEPHHU3UPYIOTCA B COOTBETCTBHH C pPa3sBHTHEM

TEXHUYECKOH U METOIMYECKO 0a3bl.
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Pabouas mporpamMMma AMCUMIIIMHBI COCTaBleHa B cooTBeTcTBHH ¢ TpedboBanusmu OI'OC BO

o Hanpasneruio 11.03.02 — MHpOKOMMYHUKALMOHHbBIE TEXHOJIOTUH U CUCTEMBI CBSI3H.

Pabouyro nporpammy coctaBuil K.T.H. podeccop % Canosckuii H.B.

(®HO, noanucs)

PeneHzeHr:

['enepaneupiii nupexktop OAO BKB «Panunocss3ny

K.T.H. W Boraanos A.E.

(MecTo paboThl, JOMKHOCTD, O, noanucs)

[Iporpamma paccmoTtpena u 000peHa Ha 3acejaHud Kadeapbl paiHOTEXHUKH U PAJIHOCHCTEM

Mpotokon Ne /7 ot 4. &% Q

3aBenyromuit Kadeapoii
.

Huxutun O.P.
(PHO, noanucs)

Paboyasi nporpamMma paccMoTpeHa M ono0OpeHa Ha 3aceaHUU Yy4eOHO-METOAMYECKOH KOMMCCHU
HanpasieHus 11.03.02 - MHpoOKOMMYHUKALIMOHHBIE TEXHOJIOIHHU U CUCTEMBI CBSI3H.

Ilpotokon Ne /2 ot F L% /? rona

[IpencenaTens KOMUCCHH 2 i Huxkutuu O.P.

/ (®HO, noanucs)
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JIMCT IIEPEYTBEPKJIEHUSA
PABOYEM IMPOTPAMMBI IMCHUATIJIMHBI

Pabouas nporpamma oo0peHa Ha 1552 /6 y4eOHBIH roz

Tporokon 3acenanus kadenpsi No 7~ or /2 /7 /Srona

3aBenyromuii kapenpoi //71 Hukutun O.P.
/

Pa6oyas mporpamma oj00peHa Ha /E/ 4 yueOHBIH roj

Tpotokon 3acenanns kapeapsi Ne 7 ot /i Z./Erona

-

3aBeayroiuii kadeapon e A Huxutun O.P.
(
Pa6ouast nporpamma og00peHa Ha Vs, yueOHBIHI roj
I[Tpotokon 3acenanus kadenper N / _ ,_.(po-'”fﬂ (-‘Z/fiyﬁ—
3aBemyrouuii kadeapoi , /’{7 Huxutun O.P.
=

74
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JIMCT IIEPEYTBEPXIEHUSA
PABOYEN ITPOTPAMMBI

Pa6ouas mporpamma oobpena Ha
[IpoTokoun 3acenanus kadeapst No

3aBenyromuii kadeapoi

)G

y4eOHBIH roj

/' st St :///:/Lféla

P / o
'/

I it Pl s

Pabouast mporpamma o1o0peHa Ha

ITpoTtokon 3acenanus kaheapst No

3aBenyromuit Kadeapoi

[ =

y4eOHBIN Tof

Paboyas mporpamma ooOpeHa Ha
[TpoTokoun 3acenanus kapeapbr No

3aBenyromuii kKaheapoi

oT rozia
y4eOHBIH roj
oT rozia




