MuHHCTEpCTBO 00pa30BaHUs U HAYKH Poccuiickoii @exepanuu
deepanbHOE TOCYIAPCTBEHHOE OI0DKETHOE o0pa3oBartebHOe YUpeKICHHE
BBICIIEr0 TPOdECCHOHATEHOrO 00pa3oBaHus
«BaaguMHpCKHil rocyAapcTBEHHbIl YHHBEPCUTET
nvenn Aaexcanapa I'puropbesnua n Hukonas I'puropreuta CT0/1€TOBBIX»
(Bal'y)

Ty
5% P Ay,
A o, 7 o
0,

VTBEPKIAIO /).
Hpopeﬁg%{ AARERE

: . A.Aanguios
« qy\t“i‘; SR ML e 2015,

%, ; : Lo

PABOYAS ITPOT'PAMMA JIMCIUTIIMHbI
YcTPOUCTBA CBY U AHTEHHDI

(HAMMEeHOBAHHE AHCLHIIHHBI)

Harnpasienne nogroropku: 11.03.01 - PanuorexHuka
I[Ipo¢uas/mporpaMma MoArOTOBKH

VY poBeHb BBICIIETO 00pa30BAHMSL: OaxanaBpuar

dopma 0OydeHHns:09HAs

TpynoemMkocTb 3a4.| Jlekuuu Mpaxrus. | Jlabopar. CPC ﬂpOM;D)[?}}?’ll“wO?iHOFO
Cemectp en,/ yac. yac. | samsThs, | paGoTI, yac. KOHTpPOJIS
Has Hac. (9K3./3a4€T)
4/144 36 18 18 27 Dk3(45)./KI1
Hrtoro 4/144 36 18 18 27 Dk3(45)./KI1

Bragumup 2015



1. EJIM OCBOEHMSA JUCTIUITJIMHBI

[ensimu ocBoenust AucuuiuivHbl 'Y crporictBa CBY 1 aHTeHHBI" SBISIOTCA:

1. TlpuoOpereHwe 3HAHWS, YMEHUS W HABBIKOB, OOECMEYHMBAIONIMX JIOCTIDKEHHUE IIEJeH
OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI TI0 HaIlpaBJIeHUI0 «PaTnoTeXxHuKa.

2. IMoarotroBky B 00NacTH PATUOTEXHUKH M MH(DOTEICKOMMYHHKAIIUN JJIsl PEIICHHS 3a/1ad
CO3/IaHHsI HOBOM M COBEPILICHCTBOBAHMS CYIIECTBYIONICH YCTPOUCTB CBSI3U U AHTEHH.

3. O3HaKOMJIEHUS C COBPEMEHHOM METOI0JIOTHEN HayYHO-TEXHUYECKOT'O TBOPUYECTBA.

4. IloarotoBKa AJisl UCTIOJIL30BaHUS PAAUOTEXHUYECKUX 3HAHUHN MPU PEIICHUU MPAKTUYECKUX
3a/lady Mo pa3pabOTKe M IKCIUTyaTalldd CHUCTEM, YCTPOMCTB M KOMIUIEKCOB PAJIMOTEXHUYECKOTO
poduIs.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «Ycrtpoiictea CBY u aHTeHHbI»OTHOCHUTCS K BapuatuBHoi wactu
Oo6s3arenpuble qucturuinabl (b1.6.15).

B3aumoceaszv ¢ opyzumu oucyuniunamu

Jlns ycnentHoro ycBoeHus ctyieHTaMu Kypcea «YcrpoiictBa CBY u aHTeHHBI"
HE00X0IMMO 3HAHHE OCHOBHBIX KYPCOB BBICIIICH MaTeMaTUKH, (DU3UKH, SJIEKTPOMATHUTHBIC
noJisl U BoJHBL. M3 Kypca BbICIIeH MaTeMaTHKU UCTIOIB3YIOTCS 3JIeMEHTHl AU(depeHIInaTbHOro
Y MHTErpajJbHOTO ucuucienus. M3 kypca Gu3nku mpu U3y4eHUU TaHHOW AUCIUTUIMHBI
HCIIOJIB3YIOTCSA CIAEAYIOIINE pa3/iesbl: JIEKTPOAMHAMUKA, AIeKTpocTaTuka. 13 kypca
«INEeKTPOMArHUTHBIE TIOJISL U BOJHBDY- OCHOBHBIEC YPABHEHUS AJIEKTPOIUHAMUKH, TPAHUYHbBIC
YCIIOBHSL.

3HaHUS U HABBIKU, MTOJTYYEHHBIE MPU U3YUEHUU JAHHOTO Kypca, IIUPOKO MPUMEHSIOTCS

CTYACHTAaMHU MPH U3YYEHUH KYypPCOB NMPO(ECCHOHAIBHOTO IIMKJIA: METO/IbI M YCTPOICTBa Mpuéma
CUTHAJIOB, METO/Ibl U CPEJICTBA MEpPEJaull CUTHAJIOB, COBPEMEHHBIE CHUCTEMBI TIOJIBHXKHOU CBSI3U U

1p..

3. KOMIIETEHLIMY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3VJIbTATE
OCBOEHMS JUCHUILIMHBI (MOLY.JIST)

B pesynbrare ocBoeHMs nucuuIuIMHbL «YcrpoiictBa CBY 1 aHTEeHHBI» 00ydaroLUICs J0JKEH
obnanath cneayromumu mpogeccnonanbHbiMu KomnereHuusavu (OK u I1K):
® CITIOCOOHOCTBIO K caMoopraHu3almy 1 camooOpazobanmto (OK-7);

® CIOCOOHOCTBIO BHIIOJIHSITH MATEMATHUCCKOE MOACIIMPOBAHNC OOBEKTOB H MPONCCCOB I10

THUIIOBBIM METO/IUKAaM, B TOM YHMCJIC C UCITIOJIB30BAHNEM CTAHIAPTHBIX IMAKCTOB MPUKIIAIHBIX

mporpamm (TTK-1);

B pesynbraTe 0OCBOCHUS AUCIUILIMHBI 00YYaIOLIUICS JOKEH IEMOHCTPUPOBATh
CIICAYIOIINE PE3yJIbTaThl 00pa30BaAHMS:
3HAaTh: OCHOBHBIC ITPUEMBI 0OPAOOTKH U MPEACTABICHHS IKCIIEPUMEHTAIBHBIX JaHHBIX
(OIIK-5). OcymiecTBasaTh IOUCK, XpaHEHHUEe, 00pabOTKy ¥ aHAIN3 HH(POPMAIIMH U3 PAa3THYHbIX
MCTOYHUKOB U 0a3 JaHHBIX, IPEJCTABIATH €€ B TpeOyeMoM (popMaTe ¢ UCTIONb30BaHUEM
WH()OPMAITMOHHBIX, KOMITBIOTEPHBIX B ceTeBbIX TexHoorui (OI1K-6).
YMmeTh: paboTaTh B KOJUIEKTUBEM TOJIEPAHTHO BOCIPUHUMAS COIIMATILHBIC U KYJIbTYPHBIC
paznuuust (OK-6). BeISIBISATE €CTECTBEHHYIO CYIIHOCTD MPOOJIEM, BOSHUKAIOIINX B XO/I€
npoeCCUOHATBLHOM eATENbHOCTH, IPUBIIEKATh IS UX PELICHUS COOTBETCTBYIOIIUX
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¢uzuko-matemaruueckuit anmapar (OIIK-2). PemaTs 3a1aun aHanmu3a 1 pacyera XapakTepUCTUK
anextpudeckux meneit (OIIK-3). BoimonHsaTs MaTeMaTHYECKOE MOIETUPOBAHUE OOBEKTOB U
IIPOLIECCOB I10 THUIIOBBIM METOAMKAM, B TOM YHUCIIE C UCIIOJIb30BAHUEM CTaHJAPTHBIX IAKETOB
npuxiagHeix nporpamm (I1K-1). PeanuzoBsiBaTh mporpaMMbl 3KCIEpUMEHTATBHBIX
UCCIIEIOBAaHMM, BKJIIOUasi BBIOOP TEXHUYECKHUX CPEACTB U 00paboTky pesynbraToB (I1K-2).
Baaners: HaBbIKaMH pabOTHI ¢ KOMIIBIOTEPOM, METOJaMH UH()OPMAIIMOHHBIX TEXHOJOTHUH,
co0uro1aTh OCHOBHBIE TpeOoBaHus nHPpopMannonHoi 6ezonacHoctu (OIIK-9). [IpaBunamu u
METOJIaMU MOHTa)a, HaCTPONKHU U PEryJIUPOBKH y3JI0B PAAUOTEXHUUECKUX YCTPOMCTB U CUCTEM
(ITK-18). BnageTs MeTO1aM1 MPOBEPKU TEXHUUYECKOTO COCTOSIHHSI M1 OCTaTOYHOI'O pecypca
000pyI0OBaHUs, OPraHU30BbIBATh MPOPHIAKTUYECKHE OCMOTPHI ¢ TeKyiuid pemoHT (I1K-20).



4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIS)
OO6m1ast Tpy10€MKOCTh TUCIUILTAHBI COCTABIIAET 4 3a4eTHBIX eauHUII, 144 daca.

Tabauua 2.

Paznen
MCIATUIMHEL

CemecTtp

Henenst cemectpa

Bunbl yaeOHO# paboThI, BKIFOYAst
CaMOCTOSATEbHYIO padoTy CTYJCHTOB
U TPYIOEMKOCTH (B 4acax)

T

Jlexknun
1~
l\Ul‘l\.a_y JIDTATIYIYT
CeMUHAPEL
3aHsTusl[pakTHvecKue
pabotsiJlabopaTopHbIe
CPC

KIT/KP

O0BeM
yueOHoM
padoThI
c
PUMEH
eHHEM
HHTEPaK
TUBHBIX
METOJIOB
(B wacax
/ %)

Dopmbl
TEKYIIEro
KOHTPOJIS

yCIeBaeMOCT

u
(no nedensm
cemecmpa),
¢dbopma

MIPOMEXKYTOY
HOU

aTTecTaluu
(no

cemecmpanm)

Paznea 1

Jlunun nepenauu.
OcHoBHBIE
napaMeTpsl. TUIbI
JIMHUI Nlepenayu.
OOIIHOCTE X
paccMoTpeHuUs..
MaremaTuueckas
MOJEIb
peryJapHON TMHUU
nepenayu (JIIT).
HopmupoBanHbie
HalpsHKCHUSA U
TOKHU.
Koadpdrmment
OTpPaKCHHUSL.

1/50

Hanpsxenus u
TOKHU B
MIPOU3BOJIBHOM
ceuennu JIII.
BekrtopHsie
JarpaMMBl.
Paznuunsie
PEKUMBI pabOTHI.
Tpanchopmarys
COIPOTHUBIICHUH.
Kpyrosas
JuarpaMma
COMPOTHUBJICHUH (I
arpamma
Bonemepra).

Cornacopanwue JIIT.
HeobxoaumocTh
COTJIacOBaHUs.
IlocTranoBka
3a7a4H.
V3K0moocHoe
COTJIaCOBaHHUE,
AITOPUTMBEI U
pacuer cxem
COrJIacOBaHUs.

2/29




CorjlacoBanue B
TpaKTe CO MHOTHUMHA
HEPETYJISIPHOCTAMHE

Ilonsitue
MHOTOTIOJIFOCHHUKA
1 Matpulbl. Busl
Martpull. MaTpuna
paccesiHusl.
JlocTonHCTBA.
IIpumenenue st
OTHCaHUS PaOOTHI
YCTPOMCTB.
WneanpHble 1
peaybHbIE
MaTpPHIIBL.

2/29

BzanmMHOCTS,
OTCYTCTBHE ITOTEPh
W CUMMETPHUS
MHOTOIIOJIFOCHHUKOB
CnencrBus u3
YHHUTapPHOCTH
MaTpUIBI
paccesiHusl.
CocraBHbIC
MHOTOMOJIIOCHBIC
YCTpOHCTBA

[Ipumeps! mpoCTHIX
MHOTI'OIIOJIFOCHUKOB
CBY ot
JBYXITOJFOCHUKOB
JI0
BOCEMHITOJIFOCHHKO
B

Peiitunr-
KOHTpOJb Nel

Pa3pgen 2

OCHOBBI T€OpUH
AHTEHH.
Hasnauenue u
CTPYKTYpHast
CXeéMa aHTCHHBI
[one uznyuenus
AQHTEHHEI B
JIannHel, OIMKHEH
U IPOMEXYTOUHOMH
00JacTsX.

2/66,6

BexTopHas
KOMILIEKCHAs
JuarpaMmma
HaIlpaBJIEHHOCTH
(IH). Bropuunsie
mapameTpsl,
XapaKTepU3yIOIIHe
HaIpaBJIEHHOCTb.
AHTeHHa KaK
YEeTHIPEXITOMOCHHK.
AHTEHHBI B
pexume
paauornpremMa

2/40

IIpocThie aHTEHHBI.
OneKTpuaecKuit
BubOpatop. Iose

2/66,6




W3Ty4eHHS
BUOparTopa,
CONPOTHUBIICHHE
n3nyuenus, KH/I.
Bxonnoe
CONPOTHUBIICHUS
BUOpaTopa.

10.

IlleneBrie
AQHTEHHBI.
Koucrpykuuu
BHOPaTOPHBIX U
I1EJIeBbIX aHTEHH.
Cnioco0b1 ux
BO30YKIACHHSI.
ITonockosele u
MHKPOIIOJIOCKOBBIE
AQHTEHHBI.
CBepXIHIPOKOIIOI0
CHBIC aHTCHHEI.
Casi3aHHBIE
BubOparopsl. Meron
HaBoauMbIX DJIC

10

1/100

11.

Jluneiinsle
AHTEHHBI U
PELIETKH.
Huarpamma
HaIpPaBIEHHOCTU
CHCTEMBI
OJIMHAKOBBIX
OJIMHAKOBO
OpPUEHTHUPOBAHHBIX
H3JIydaTenei.
Teopema
MIEPEMHOKECHHUS
JUarpaMm..

11

2/29

12.

W neanbHbIi
JIMHEHHBIN
H3ITy9aTenb.
Amnanu3 JIH.
Koadpdpumment
HaIPaBJICHHOTO
newicTBus. Bimsanue
AMILTUTYIHOTO U
(azoBoro
pacmpenenenus Ha
rmapameTphl
JIMHEHHOU
aHTCHHBI. AHaIN3
HaIpaBJICHHOCTH
JIMHEHHOU
paBHOMEpPHOMH
aHTCHHOM
peleTKy.
TlomaBnenue
MOOOYHBIX TJIaBHBIX
MaKCHMYMOB.

12

Peittunr-
KOHTPOJIb Ne2

13.

KH/.Bnusiaue
AMIUTUTYAHOTO U
¢azoBoro
pacripeqesieHus Ha
napaMeTphbl

13




JIMHEUHOU
aHTCHHBI. AHTCHHBI
Oeryrel BOIHBI:
JIUAJIEKTPUYECKHE,
CIIUpPAJIbHBIE,
UMIIEaHCHBIE,
JIUPEKTOPHBIE

14.

N3nyyaromue
PaCKpBIBEI U
pemrerku. CriocoObt
pacuera noJieit
TJIOCKUX
PacKpbIBOB U
pewerok. KH/ u
s dexTHBHAS
IIOBEPXHOCTH
IJIOCKOTO
cuH(ha3HOTO
packpeIBa.
N3nyuenue
TUIOCKUX
PacKpBIBOB
KpyIJON U
IIPSIMOYTOJIBHOM
(hopMBL.
VYupasneHnue
TTOJIOKEHHE
TJIaBHOTO
MaKCUMyMa.
ITnockue
(asupoBaHHbIE
AHTCHHBIC
pEIIeTKH.
Pasmerenue
AJIEMEHTOB.
PaccormacoBanme
IIPU CKaHUPOBAHHUHU

14

2/66,6

15.

Bonpocs! cunTesa
JIMHEHHBIX
AHTCHHBIX CUCTEM.
IlocTanoBka
3a7a4 CHHTE3a.
CuHTE3 METOJIOM
uHrerpaina Oypre.
CuHTE3 METOJIOM
TapIralbHbIX
Jarpamm.

15

16

16.

ArnepTypHble
AHTCHHBL.
Pynopueie
AQHTEHHBI.
JIun3oBeIe
AQHTEHHBI.

16

17

4/36,4

17.

3epKaibHbIe
mapaboIMIecKie
anTeHHsl ([TA).
Bune! 3epkait.
O6nyuarenu I1A.
PazHoBunHOCTH
AHTCHH.

17

18




AHTCHHBIE
peurerku (AP).
®a3upoBaHHbIE
AQHTEHHBIE
peLIeTKH.
Yupasnenue
MOJIOXKEHUEM JTyda.
MHoronyueBble
AP.

17
18.
18

Peiitunr-
KOHTPOJIb Ne3

Bcero 36 18 27 | KII

20/28 IK3aMeH

JIABOPATOPHBIE 3AHATUA

JlaGopaTopHble 3aHATHS POBOAATCS B 5 ceMecTpe B 00beme 36 4acoB U JIOJKHBI
CIIOCOOCTBOBATh 3aKPEIUICHUIO U YIITYOJICHHIO TEOPETHUCCKUX 3HAHUH U TIOTYYCHUIO
MPAKTHYECKUX HAaBBIKOB paboThI. JIabopaTopHbIe pabOTHI HOCAT UCCIICIOBATEILCKUNA XapaKTep,
T.K. BO BPeMsI JIOMAIITHEH MOJATOTOBKH CTYJCHTHI COCTABJISIOT IJIaH SKCIICPUMEHTAIBHBIX
HCCIIEI0BAHUM, MPOTpaMMy pabOThI, MPOBOMAST MPEABAPUTEIHHBIC PACUETHI, UCTIONIB3YS MTAKET

NPUKJIAJHBIX TPOTPAMM.

Ilepeuenv nabopamopnuix padvom

Ne | Tema mabopaTOpHBIX 3aHATHI Kon-Bo uacos
1 | M3ydeHue 31€eMEHTOB BOJTHOBOJHBIX TPAKTOB 8 yacos
2. | UccnenoBanue peppUTOBBIX yCTPOMCTB Ha MPSIMOYTOJIBHBIX BOTHOBOIAX 4 yaca
3 | MuoronosmtocHuku CBY 4 yaca
4 | Y3KOmoJIoCHOE COrjlacoOBaHUE 4 gaca
5 | Mi3yueHue pynopHbIX aHTEHH 4 gaca
6 | M3mepenne kodduiimenTa yCHICHUs] PYIIOPHBIX aHTEHH 4 gaca
7 | VI3yueHue NMH30BBIX aHTCHH 4 gaca
8 | JIuHeliHble aHTEHHBIE PEHIIETKH 4 yaca
Bcero 36uacoB

[TPAKTUYECKUE 3AHATUA

[Ipu npoBeneHnN NMPAKTUUECKUX 3aHSATUNH OCHOBHBIMH 3a1a4aMHU SIBJISIFOTCS:
1. 3akperuieHHe TEOPETHUECKOTO Kypca MyTEéM paclIupeHus 3a/1ad pacuera napaMeTpoB

yctporicte CBUu aHTEHHBI .

2. TlpuobpeTreHre MPaKTUIECKHX HABBIKOB OIMpPEIEICHHs XapaKTePUCTHK YCTPOUCTB,
00pabOTKH pe3yIbTaTOB U3MEPECHHIA, OCBOCHUE TIPOTPaMM KOMITBIOTEPHOTO

MOJIETTUPOBAHUSL.
Tembl npakmuueckux 3auamuil
Ne TEMA Kos-Bo yacoB
1 Jlunuu nepenaun. OCHOBHBIE TTapaMETPHI. 4

Tuns! nuaMid nepenadn. OGIMIHOCTD UX
paccMoTpenus. MaremaTudeckass MOJEb
peryisipaoit tuauu nepeaayu (JIIT).

8




HopmupoBanHbie HaNpsiKEHUsI U TOKU.
KoaddummenT orpaxenus. Hanmpsokenus u
TOKH B IIPOU3BOJIBLHOM ceueHuu JIII.
BekropHbie quarpamMmebl. Pa3ziaudHbie pesxkuMbl
pabotsl. Tpanchopmalivs COMPOTUBICHUH.
Kpyrosas nuarpamma
conpoTuBieHUi(auarpamma Bosbnepra

Cormacosanue JII1. Heo6xomumocTts
cornacoBanusd. IlocranoBka 3aga4u.
Y3KO0MOJIOCHOE COTJIACOBAHKE, aJITOPUTMBI U
pacuet cxeMm coryiacoBanus. CorjacoBaHue B
TPaKTE CO MHOTUMH HEPETYJISIPHOCTSIM.

[ToHsiTHE MHOTONIOJIFOCHUKA U MAaTpULIbl. Bub
Marpuil. MaTtpuna paccesaHusi. JlocTouHcTBa.
[Ipumenenue st onucanusi pabOThl YCTPOUCTB.
WneanbHbie U pealibHbIE MATPHUILBI.
B3anmMHOCTB, OTCYTCTBHE OTEPh U CUMMETPHS
MHOTOITOJIFOCHUKOB. CIIeICTBUS U3
YHUTApPHOCTU MaTpUllbl paccesHusi. CocTaBHbIE
MHOTOTIOJIFOCHBIE YCTPOMCTBA

OcHoBBI TeOpun aHTeHH. Ha3HavyeHue u
CTPYKTYpHasi CXeMa aHTEHHBI.

[Tone u3myyeHns aHTCHHBI B JTaJIbHEH,
ONMMKHEH U TPOMEKYTOUHOM 00IacCTsIX.
BekropHasi KOMIUIEKCHAsI AMarpaMmma
HanpasneHHocty (JJH). Bropuunsie
napaMeTphl, XapaKTePHU3YIOIIHe
HAIpaBJICHHOCTh. AHTEHHA KaK
YETHIPEXIOIIOCHUK. AHTCHHBI B PEKUME
paguonpuema.

[TpocTbie aHTeHHBI. DIEKTPUUECKUI BUOpATOP.
[Tone uznyyenus: BuOpaTopa, CONpOTUBICHNE
nznyuyenus, KHJI. BxonHoe conpoTtusnenus
Bubparopa. lllenessie antenusl. Koncrpykuuu
BUOPATOPHBIX U LIeNIeBbIX aHTeHH. Cr1ocoObI UX
BO30Oyxaenus. [lomockoBbie
MHUKpPOIIOJIOCKOBBIE aHTEHHBI.
CBepXIIMPOKONOJOCHbIE aHTEHHBI. CBsI3aHHBIE
BuOpaTopsl. Metoz HaBoumbIx D/]C.

JIunelinble aHTEHHBI U pelIeTKu. J(uarpamma
HAaIMpaBJIECHHOCTU CUCTEMbI OJIMHAKOBBIX
OJIMHAKOBO OPUEHTHUPOBAHHBIX U3Jy4aTeNIeH.
Teopema nepeMHOKEHUS TUarpaMM.

W neanbHblil TMHEWHBIN U3TydaTenb. AHAIU3

JTH.

KoadduimeHT HanpaBieHHOTO ACHCTBUS.
Bnusinue ammiutygHoro u pazoBoro
pacrpeneneHus Ha mapaMeTpbl JUHEHHON
AHTCHHBI. AHAJIN3 HAMPABICHHOCTH JIMHEHHOMN
PaBHOMEPHOW aHTeHHOU peuieTku. [lonasnenue

9




NOOOYHBIX INIaBHBIX MakcuMyMoB. KH/I.
AHTEHHBI O€TYIIEeH BOJHBI: TUJICKTPUUIECKUE,
COUpaJIbHbIC, UMIIEAAHCHBIC, TUPEKTOPHBIE

Wznyuaromue packpsiBbl U pereTki. CrocoObl
pacyeTa nojei II0CKUX PACKPhIBOB U PEILIETOK.
KH/I u 5 dexTrBHAsT TOBEPXHOCTH TIOCKOTO
cuH(pa3HOTO pacKpeiBa. M3myueHne TIocKux
PacKpbIBOB KPYIJION U MPSMOYTOJIbHON (DOPMEI.
VYrpaBneHue nojioKeHUe TJIaBHOIO0 MAKCUMYyMa.
[Tnockue da3upoBaHHbIC aHTEHHBIE PEIIETKH.
Pa3meienue snemenrtoB. PaccoriiacoBanue npu
CKaHUPOBaHUU

AneprypHble aHTEHHBI. PymnopHbie
aHTeHHBI. JIMH30BbIE AHTEHHBI.
3epkanbHbie apadonnyeckre anTeHHsl (I1A).
Bunel 3epkan. O6mygarenn [1A.
PazHoBUAHOCTH aHTEHH.

Bcero

36
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
5.1. AKTMBHBIC M1 HHTEPAKTHBHbIE ()OPMBI 00y4deHHSA

C muensio ¢GopMHpOBaHHS U Pa3BUTHA MPOPECCHOHATHHBIXHABBIKOB CTYICHTOB B
y4eOHOMITIPOLIECCE MCIIONIb3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIE (DOPMBI MPOBEICHUS 3aHATUN
BCOUYETAaHMH C BHEAyIAUTOPHON paboroil: (1abopaTopHble U MPAKTHUECKUE 3aHATHUSA,
KOHTPOJIbHBIE ayIUTOPHBIE pabOTHl, WHAMBUIYAIbHbIE JOMalIHUEe paboThl). OOBEM 3aHATHIH,
IPOBOAMMBIX B MHTEPAKTUBHBIX opmax, coctaBisieT 20uacoB wiu 28%

5.2. CamocrosiTeibHAast padoTa CTyICHTOB

CamocrosiTenbHas (BHeaylIUTOpHasg) paboTa CTYACHTOB BKIIOYAET 3aKperieHHe

TEOPETUYECKOr0 MaTepuana MpHU TOJATOTOBKE K BBIMOJHEHHWIO W 3allluTe Ja0opaTOPHBIX
3aJaHuil, a TaKXe MpU BBHINOJIHEHWH KypCOBOTO MPOEKTa M HMHIUBUAYAIbHOW JOMAalIHEH
paboTsl. OcHOBa CaMOCTOSITENTLHOM pabOThl - U3yYEHHE JIUTEPATYpPhI MO0 PEKOMEHIOBAHHBIM
HMCTOYHMKAM M KOHCHEKTY JEKLUWW, aHaJU3 TEOPETUUYECKUX IOJIOKEHUN MPUMEHUTEIBHO K
3aJJaHUI0 Ha KypCOBOM IPOEKT.

5.3. MyJabTuMeauiiHbIe TEXHOJIOTHH 00yUYeHH s

Bce nekuuoHHBIE 3aHATHS TPOBOIATCA B BHUAE MPE3EHTAUUA B MYJIbTHMEIUWHOU
ayJIMTOPUM C HCIOJIb30BAHMEM KOMIIBIOTEPHOIO MPOEKTOpa M mpenacraBiieHueMm ot 10 mo 15
CJIalJI0B 1O Kax 101 Jiekunu. CTyieHTaM IpeJoCTaBIsAETCs KOMIBIOTEPHBIN KypC JIEKIIHH.

5.4. Jlekuuu NpuraameHHbIX CeHAJINCTOB

B pamkax yuebHOro Kypca npeaycMOTpeHbl BCTPEUH € MPEACTABUTEISIMU POCCUMCKUX U
3apyOeKHBIX KOMITAHUH, BBICTYIICHUS U JIEKIIUU CIIEIIHAIMCTOB, B YACTHOCTH:

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

Pay

e JlokTopa TexHMUYECKHX Hayk, mpodeccopa, 3aB. Kadenpoit MOU (r.Mocksa) B.T.

Kapramesa

5.5. PeiiTuHroBasi cucrema o0y4eHust
PelTHHr-KOHTPOJIb MPOBOIUTCA TPU pasa 3a ceMecTp. OH Mpearonaraet oleHKy
CYMMapHBIX 0aJJIOB IO CJEIYIOIUM COCTABIISIOIIMM: aKTUBHOCTh HAa KOHTPOJIBHBIX

3aHATHUAX; KAYECTBO BBIMIOJHEHUS JOMAIIHUX PEUTUHTOBBIX 3aJ]aHUH U JIa0OpaTOPHBIX PadoT.
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6. OHEHOYHBIE CPEJCTBA JIUISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIIMHA IO UTOTAM
OCBOEHUA JUCIHUIIJIMHBI 1 YYEBHO-METOJAUYECKOE
OBECIEYEHUE CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

6.1. Bonpocs! pedTHHT — KOHTpOJIsi Nel
1. Pexwumsr pabots! JIIT
[TapameTpsl, XxapakTepusyrouue pexxumsl padoTst JII1
Tpancdopmanus conporusiernii B JIIT
YeTBepTHBOJIHOBBIN U OTYBOJIHOBBIN TpaHCHOPMATOPHI CONPOTUBICHUN
JlnarpaMMa IOJIHBIX CONPOTUBIIEHUI U IIPOBOJUMOCTEMN
V3kononocHoe coryacoBanue B JIII. OcHoBHBIE npuHIMIEBL. [IprMeps!
CornacoBaHue napajieabHbIM HuIeH (oM

CormacoBanue OCJICA0BATCIbHBIM I_HJ'IeI\/'I(I)OM

A e R I

CornacoBanue 4eTBEPTHBOIHOBBIM TpaHCHOPMATOPOM

—
)

. Marpuriia paccessHust S

—
—

. B3auMHOCTB, CUMMETpUS U HEAUCCUTIATUBHOCTH ycTpoiicTB CBY

—
N

. Metonasl HU3MCPCHUSA JUAI'OHAJIBHBIX 3JIEMCHTOB MAaTPHUIIbL S

[
(98]

. MeTop! n3MepeHust HeIMaroHaJIbHbBIX 3JIEMEHTOB MaTHUIIbI S

14. N3mepenne Oonpimx 1 Maiasix KCB

Bonpockl pedTUHT — KOHTPOJIs Ne2

15. Knaccudukanus anTeHH;

16. BxogHOE CONPOTHBIEHNE AHTEHHBI

17. InarpaMma HanpaBJI€HHOCTH aHTEHHBI IO TTOJIK0 U MOITHOCTH

18. lllupuna quarpaMMbl HaMPABIECHHOCTH MO YPOBHSIM

19. KH/I antenssl, cBa3b KH/I ¢ pasmepamu aHTeHHBI, aMIUTUTYAHBIM U (ha30BBIM
pacnpeeseHueM

20. M3nydyeHue 371eMEHTapHOTO 3JIEKTPUUYECKOTO JUTIOJIS

21. Dnemenr ['tolirenca

22. JIH cummeTpuuHOTo BUOpaTOpa U ee CBoiicTBa

23. ConpoTHBIIEHNE U3TYYEHHUS] CHMMETPUYHOTO BUOpATOpa B IIMPOKOM JHANa30HE YacTOT

24. BxogHO€ COMPOTUBIIEHUE CUMMETPUYHOTO BUOpaTOpa B IIMPOKOM JTUATNIA30HE YaCTOT

25. JIBa usmyuaTens pU pa3HbIX (Pa30BBIX COOTHOIICHUSAX M PACCTOSHUSX MEKIY
3JIEMEHTaMH

26. CoticTBa cuH(pa3HOW CUCTEMBI HEHANIPABIICHHBIX W3TydaTeien

27. Cuctema HamnpaBJICHHBIX U3Ty4YaTenei
12



28.

BzaumHoe COMMPOTHUBJICHUC NTaPAJJICIIbHBIX IMOJIYBOJIHOBBIX BI/I6paTOpOB

Bonpocs! peiiTHHT — KOHTPOJIsi Ne3

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

CxeMmbl MUTaHMsI TOTYBOJIHOBBIX BUOPAaTOPOB

HecummeTpuynbie BUOPATOPHI U CIIOCOOBI UX MUTAHUS

Junons Hagenenko

JlnarpamMmbl HanpaBiaeHHON CUH(pA3HOHN NPSIMOYTOJIbHON U KPYIJIOHN IUIOIIAI0K IpU
pazHom AP

Brnusinue ¢a3zoBbIX UCKaKEHUI HA U3TyYSHHE TIOIAIKU

OnTuManbeHbIN pynop

E-cexkTonanbHbiil 1 H-cekToOpHaIbHBIN pyIIOp

CocraB JIA, Ha3Ha4YeHHE DJIIEMEHTOB, TUIILI

Kybuueckue u kBagpatuynbie (a3oBble HcKakeHus B JIA

Tunbe! mapaboaMYecknx aHTeHH, UX CBOMCTBA. Y paBHEHUS Mapadosona BpaleHus
JIH aneptypHOii aHTE€HHBI, €€ CBsi3b ¢ AP

KUII paccesnus ITA.

N3amepenne JIH anTeHH.

N3mepeHne noysipu3allMOHHBIX XapaKTEPUCTUK AHTEHH

Mertoabl n3MepeHus KodpPpuirueHTa yCuieHns aHTeHH

6.2. Boripocsl K 3K3aMeHy

Tabauua 3.

HasnaueHnne u OCHOBHBIC CBOMCTBA aHTCHH.

Kitaccnueckuii 1 BOJIHOBOM IMOAXO0I K OIMCAHUIO CBOMCTB MHOronoiarocunkos CBUY.

Knaccuduxaryst aHTeHH.

Martpuria paccestHuS S.

Bxonnoe COIMPOTHUBJICHUC AHTCHHBI.

Cas3p Mexay MaTpuamu S,2,Y .

KIII anTeHHBbI.

BBaI/IMHOCTL, CUMMCTPHA U HCAUCCUTIATUBHOCTD yCTpOfICTB CBU.

30HBI U3ITYYECHHUS.

Tlepenymepaiivisi BX0JI0B YCTpOMCTB. MaTpulia nepeHyMepalui.

I[I/IarpaMMa HAIpaBJICHHOCTHU aHTCHHBI 110 ITOJII0O 1 MOITHOCTHU
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MGTOIILI HU3MCPCHUA JUAarOHAJIbHBIX 3JICMCHTOB MaTpPHIbI S.

dazoBas XapPaKTCPUCTHKA HAITPABJICHHOCTH, MOJAPU3AIIMOHHAA XapPaAKTCPUCTUKA

MeTOI[LI HN3MCPCHUA HCIMAIOHAJIBHBIX 3JICMCHTOB MaTPHUIIbI S

upuHa AuarpaMMbl HAPaBJIEHHOCTHU 110 YPOBHAM

M3mepenne 6ompmux 1 Maasix KCB

KH/I antennsl, cBsa3p KH/I ¢ pasmepamu aHTE€HHBI, aMILTUTYJHBIM H ()a30BBIM
pacupeneacHueM.

Mertoa 3-X 3TaJIOHHBIX HAIPy30K

Koaddurment ycunenus (KY) anrennsl. Cioco0s! namepenus: KY

MeTto/ 3aMelleHus.

JeiicTBytommas anrHa v 3G deKTrBHas miomap (moBepxHocts) anTeHHbl. KUIT anTeHHBI

I/ISMepeHI/Ie 9JICMCHTOB MAaTPHUIIbL S Ha aBTOMaTHYECKOM N3MEPUTEJIC B IMOJIOCC YaCTOT

MaKCI/IMaHLHO-IlOHYCTI/IMaH MOH.IHOCTB,pa60‘IPIfI YaCTOTHBIN JAHaria3oH aHTCHHBI.

JBoiinoit T-moct

Ponb TCOPUH DJICMCHTAPHBIX I/ISJ'IyanCJICﬁ IIpU ONpCACIICHUHN T10JISA
H3JIYYCHUS AaHTCHHBI

BoJiHOBOIHO-111€J1I€BOI1 HAITPaBJIEHHBIN OTBETBUTEIIb

HpI/IHHI/IH OKBHBAJICHTHEIX TOKOB

KBagpaTHsIif MOCT

I/ISJIyquI/IC SJIEMEHTAPHOI'O SJICKTPUYECCKOT'O TUIIOJIA

['ubpugHOE KOJBIIO

I/I3J'IyII€HI/Ie TOHKOI'O ITPpOBOJA

HanpaBnenuslil oTBeTBUTENb Ha cBsi3aHHbIX JIIT

DOneMeHTapHbII MArHUTHBIA IO

DeppuTOBBIN BEHTUIIb Ha 3 PEeKTe CMEUICHUS MOJIs

DneMeHTapHas IEeKTPUUEeCcKas paMKa

DeppuToBblil Y-LUPKYIATOP

Onemenr I rolirenca

Perynupyemslii pepputoBsiii hazoBpamiarenb

Pacmpenenenue Toka U 3apsaa Ha TOHKOM BHOpaTope

MareMatndeckas MOAEIb PeryisspHoi TuHur nepenadn (JIIT)

JH cummMerpuuHOoro Bubparopa u e€ CBOWCTBa

HopMmuposannoe Hanpspbkenue u Tok B JIII. BekropHas quarpaMma TOKOB U HANPSKEHUH,
pacrpejiejieHue TokoB 1 HanpsbkeHui B JIIT

Bxonnoe COIMPOTHBJICHNUEC AHTCHHBI

Css13p Mexxay MaTpuniamu S,Z,Y
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JlelicTByromIas ;yTMHA CHMMETPUYHOTO BUOpaTopa

Pexumebl pabotst JIIT

COHpOTI/IBHeHI/Ie H3IYYCHUA CUMMCTPUYIHOI'O BM6paTopa B IIIMPOKOM IHAINa30HEC 4aCTOT

[TapamMeTphl, XapakTepU3yOIue pekuMbl padboTsr JIIT

BXO,I[HOC COMMPOTHUBJICHUEC CUMMETPUYHOI'O BI/I6paT0pa B IIMPOKOM AHAIA30HE YaCTOT

Brmsiaue pexkuma padotsr Ha KI1J]

[Tone u3nyuaTeneil, 0JMHAKOBO HAIIPABICHHBIX B IpocTpaHCcTBe. Teopema NepeMHOKEHUs

Tpancdopmanus conporusnenuii B JIIT

JIuneliHble CUCTEMBI MICHTUYHBIX U3yvaTencu

BxoaHoe conpoTHBICHUE U TPOBOIUMOCTH KOPOTKO3aMKHYTOTO ¥ pa30MKHYTOTO OTPE3KOB
JIIT

I[Ba H3JIYy4aTCJid IIPU PA3HBIX (1)330BLIX COOTHOLICHUAX U PACCTOAHUAX MCIKAY DJICMCHTAMU

UeTBepTHBOITHOBBIN M OJTYBOJHOBBIN TpaHC(HOPMATOPHI COMTPOTHUBIECHUH

CBolicTBa CI/IH(i)aBHOI\/'I CHUCTCMbI HCHAIIPABJICHHBIX I/I3J'IY‘IEITCJ'ICI>1

I[I/Ial"paMMa TTOJIHBIX COHpOTI/IBHCHI/Iﬁ u HpOBO,[[HMOCTCP'I

CucTeMa HeHanpaBJICHHbIX M3JIydaTesned co cABUroM ¢a3 Mex1y TOKaMU

V3komnonocHoe cornacoBanue B JII1. OcHOBHBIE TPUHITHUIIBL.
ITpumepst

Cucrema HaIpaBJCHHBIX HSquaTCHGﬁ

CornacoBanue napajiebHBIM Huieidom

Kommnexcuoe COIMPOTHUBJICHHUC CUCTCMbI BI/I6paTOp0B

CorracoBanue IOCJICA0BATCIIbHBIM H.IJ'ICfI(l)OM

B3anmHOe conmpoTHBIEHHE MapallIebHBIX MOJTYBOIHOBBIX BHOPATOPOB

CornacoBaHue 4eTBEPTHBOJHOBBIM TpaHCcHOpMaTOpoM

Yuer BIUsIHMS 3€MJIM Ha IapaMeTphbl BUOPATOpoOB

CornacoBaHHBIE HATPY3KH

JIH BuGparopa Haj 3emieit

KOpOTKOSaMBIKaTeJ'H/I 1 pCAKTUBHBIC HAI'PY3KHU

JH BuOpatopoB Hax 3eMieli ¢ KOHEYHON IPOBOUMOCTBIO

I/I3OJ'I$[TOpBI KOAKCHAJIbHBIX TPAaKTOB

Hactpoennslie Bubpatopsl. [1omyBonHOBBII BHUOPATOp M €0 CBOMCTBA

Pazbembl 1 cowieHeHus. Bpaiaronuecs: CouJieHeHUs

CxeMbl TUTaHUS TOJTYBOJIHOBBIX BHOPATOPOB

ITepexoast Mexay JIIT

ITonyBOJIHOBBIN BHOPATOP € INIOCKUM pedIeKTOPOM

Knaccuueckuii 1 BOJTHOBOH ITOAXO0J K OMHMCAHHIO CBOMCTB MHOrOnoIrOCHUKOB CBY

nefid-sudpatop [ucromsropca
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Martpura paccestHust S

CXeMBI INTaHUS BI/I6paTOpOB THOKHM KOAKCHAJIOM

Css13p My MaTpuniamu S,Z,Y

CXEeMEBI IUTaHUS BI/I6paTOpOB KCCTKHM KOaKCHaJIOM

B3auMHOCTB, CUMMETpHS U HEAUCCUNTATUBHOCTH ycTpoiicte CBY

HecumMmeTpuuHble BUOPATOPBHI M CLIOCOOBI MX MUTAHUS

ITepenyMepaliysi BX0JI0B yCTpocTB. MaTpulla nepeHymepanui

HecumMmeTpuuHble BUOPATOPHI C PACIIMPEHHOM MOJI0COH

MeTOZ[LI HN3MCPCHHUA JUATOHAJIBHBIX 9JICMEHTOB MATPHUIIbL S

JMpEKTOpHBIE AHTEHHBI TUIIA BOJHOBOW KaHAJ

MGTO,I[LI HN3MCPCHUA HCAUATIOHAJIBHBIX 3JICMCHTOB MATPUIIbL S

AHTEHHBI 00paTHOTO U3TYICHHUS

M3mepenne 6ompmux 1 Maasix KCB

Hunons HaeHeHko

MeTton 3-X 3TaJIOHHBIX HArPYy30K

buxoHnueckas ¥ KOHHYECKasl aHTCHHA

Merton 3amenieHus

I[I/ICKO-KOHYCHaH dHTCHHA

I/IsMepeHMe 9JICMCHTOB MaTPHUIIbL S Ha aBTOMaTHYECKOM N3MEPUTEIIC B ITOJIOCC YaCTOT

VYronkoBas aHTEHHaA

JBoiinoi T-moct

YacTtoTHO-He3aBuCUMasi aHTeHHA. [IpUHIUIIBI TIOCTPOEHUS U CBOMCTBA

BoJIHOBOTHO-111€JIEBOM HAIIPABJIEHHBIN OTBETBUTEIIb

ITimockue JIOTOIIEPCOANICCKNEC AHTCHHBIL

KBagpatHsblii MocT

OcHoBHbIe cBolicTBa anepTypHbIX aHTeHH. KH/I. Illupuna rnaBHoro nenectka JIH

['ubpuaHOE KOJIBIIO

M3nyyeHnue npsiMOyroJibHOM M KPYTriioW ITUIOMIA 0K MPU Pa3HOM aMILIUTYIHOM
pacnpeaeneruu nosus (AP)

HanpasnenHslil orBeTBUTEND HA cBsi3aHHBIX JII1

JmarpamMMel HartpaBiieHHOW CHH(A3HON TPSIMOYTOIBHOMN M KPYTIJIOH TUTOMAA0K TP Pa3HOM
AP

DeppuTOBbIN BEHTUIIb Ha 3G PEeKTe CMEUICHUS MMOJIs

Bausaune (I)aBOBLIX HCKa)KCHUH Ha N3JIYIYCHUEC TUIOMIaIKH

DeppuToBblid Y -LUPKYIATOP

I/I3J'IyII€HI/Ie OTKPBLITOI'O KOHIIa BOJIHOBOAA
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Perynupyewmslii hepputoBblii hazoBpamaTensb

OnTUManbHBIN pymop

MaTtemartndeckasi MOAEIh peryisipHoi uHuu nepenaqn (JIIT)

E-cexkropuanphblii 1 H-ceKTopuasibHBINA pynop

Hopmuposannoe Hanpsixkenue u Tok B JIII. BekropHas quarpamma TOKOB U HaNpsSKEHUH,
pacnpejiejieHue TokoB 1 HanpsbkeHui B JIIT

[TupamuaJibHBIA pyHIOp

Cas3p Mexxay MaTpunamu S,Z,Y

Konunueckuii pynop

Pexumbl padotst JITT

Pynop c accumerpuunoit JIH

[lapameTpsl, XapakTepu3ylolye pexxuMbl padoTs! JIIT

Cocras JIA, Ha3HaUCHHE SJIEMEHTOB, THIIBI

Bnusiaue pexxuma padotst Ha KITJ

YpaBHeHHE, onpeaensoniee NpoQuiIb IUH3EI

Tpancdhopmarms conporusiennii B JIIT

BrusHue TuH3 HAa aMIUIMTYIHEBIE paclpeesieHus B anepType JIA

BXO,Z[HOG COMMPOTHUBJICHUEC U TPOBOAUMOCTb KOPOTKO3aMKHYTOI'O U PA30OMKHYTOI'O OTPE3KOB
JIIT

KyOuueckue u kBagparudsble (a3oBble HCKaXeHHs B JIA

YeTBepThBOIHOBBIN M OITYBOJIHOBBIN TpaHC(HOPMATOPBI CONPOTUBICHUH

Tunel mapabonnyecKnX aHTEHH, MX CBOKWCTBA. Y paBHEHHUs MapaboIouaa BpameHus

I[I/Ial"paMMa TTOJIHBIX COHpOTI/IBHCHI/Iﬁ u HpOBO,[[HMOCTCP'I

Pacuer napabonnyeckux aHTEHH

Y3komonocHoe cornacoBanue B JIII. OcHoBHbIe npuHIHIEL. [TprMepst

OG6nyuarenu napaboaudeckux aHTeHH. CBs3b aMILIUTYAHOTO paclpeieieHus B anepType ¢
JH obGmyuarens

CornacoBaHue mapajiebHbIM HUIeHpoM

JH aneprypHoii anTeHHBI, e€ CBs3b ¢ AP

CorracoBanue IIOCJICA0BATCIIbHBIM H.IJ'ICfI(l)OM

Cocrasaoe AP u aneprypusiit KUIT ITA

CornacoBaHune YeTBEPTHBOJIHOBBIM TpaHC(HOpMATOPOM

Yuer 3areHenus packpbiBa o0myyaresns. KUII tenu

CornacoBaHHBIE HATPY3KH

KMUII paccesnus 1TA

KopoTko3ambIKaTeny U peakTUBHBIE HATPY3KH
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1 W3mepenue JIH aHTeHH

2 M301TOpHI KOAKCHATIBHBIX TPAKTOB

1 W3MmepeHre noJsIpu3alliOHHBIX XapAaKTEPUCTUK AHTEHH

2 Pazbembl 1 couneHeHus. Bpamaromuecs coueHeHus

1 MeToabl n3Mepenns ko3 duirienTa ycuineHus: aHTeHH

2 Ilepexoas! Mexay JIIL.

1 H3mepenne koddGUIMeHTa YCHIISHHS aHTEHH 10 METOAY MJIOCKOT0 dKpaHa

2 PazbpeMsbl u cowieHenus. Bpamaromuecs: COusIeHEHUs!

1 Omnpenenenue BXOAHOTO CONPOTHBIICHUS AHTECHH IIyTeM U3MepeHHs MOIyIs U (a3bl
KO3 DHUIMEHTA OTPAIKEHHSI

2 Ilepexoaps! Mexay JIIT

6.3. 3apanus u Tectsl KoHTPOasA CPC no nucuuninHe

6.3.1. 3ananus

3ananue 1. PaccuuTaTh M IOCTPOUTH B JEKAPTOBOM U MOJISIPHOM cHCTEMaxX KOOpJAUHAT B
HOPMUPOBAHHOM M HEHOPMHPOBAHHOM BUJE JUarpaMMy HaIlPaBJICEHHOCTH CUMMETPUYHOTO
AIIEKTPUYECKOT0 BUOpaTopa AMUHHOMN 21=A/4*n,rae n-nopsaKoBbIii HOMEp CTYIEHTOB IPYIIIHL.
[TosrydeHHBIE pe3ysIbTaThl CPABHUTH C PE3yJIbTaTAMH pacdeTa COCEIHUX BapuaHToOB. [1epBbIit
BapHaHT CPABHUBAEM C 3JIEMEHTAPHBIM JIEKTPUYECKUM BUOPATOPOM, a OCIETHUI CPABHUBACT
C BAPUAHTOM, KOTOPBIA UMEET HOMep n+1.

3ananue 2. PaccunTaTh ¥ IOCTPOUTH B IEKAPTOBOM U MOJISIPHOMN cUcTeMax KOOpIUHAT B
HOPMUPOBAHHOM M HEHOPMHPOBAHHOM BUJE JUarpaMMy HaIlPaBJICHHOCTH JTMHEHWHON aHTEHHOU
PELIETKH CUCTEMBI IOJIyBOJIHOBBIX BUOPATOPOB B IUIOCKOCTH BekTopa E. /laHHbIe IpUBEICHbI B
TabIuIIe.

Bapuantsl Yucio Paccrosinue CaBur

u3ydarenei MEXKIY 0 /2 T 3n/2
U3JIy4yaTessiMu

1,2,3,4 2 M2 0 /2 T 3n/2
4,6,7,8 2 A 0 n/2 T 3n/2
9,10,11,12 2 3N2 0 /2 T 3n/2
13,14,15,16 2 2 A 0 /2 T 3n/2
17,18,19,20 3 A2 0 /2 T 3n/2
21,22,23,24 3 A 0 /2 T 3n/2
25,26,27,28 3 3N2 0 n/2 T 3n/2
29,30,31,32 3 2\ 0 /2 T 3n/2

[IponemMoHCcTpUpOBaTh NPU BBINOJIHEHUN PA0OTHI TEOPEMY EPEMHOKEHUS.

3ananue 3.Pemmts 3a1a4y y3KOIOJOCHOTO COIVIACOBAHUE C IPUMEHEHUEM KPYTrOBOU
JUarpaMMbl HOPMHPOBAHHBIX COITPOTHUBIICHUN M IPOBOAMMOCTEN BosbliepTa, npu Caeayromux
HCXOJHBIX TaHHBIX.
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Bapuanr ConpoTHBieHNE HATPYy3KU BonnoBoe YerpoicTBo
N Ru, OMm JXH, CONPOTHUBJICHUE | COTJIAaCOBAHMS
Om 7B, Om
1 20 +j20 50 [Tapamnensusbiil K.3.
e
2 30 -140 50 [Tapannensubril K.3.
8 S7(0)
3 40 +340 50 [Tapannensubiii X.X.
nuiend
4 10 -150 50 IlocnenoBaTeabHBIN
X.X. nuieid
5 60 +j70 50 YeTBepTHBOJIHOBBINM
TpaHchopmaTop
6 70 -110 50 [Mapannensusriii K.3.
e
7 80 +j20 50 [TocnenoBarenbHBIN.
K.3 nureiid
8 90 -130 50 [Mapamnensusrii K.3.
niend
9 100 +340 50 [TociienoBaTenbHBIM
X.X. nuieid
10 110 -160 50 UeTBepTHBOJIIHOBBIM
TpaHchopmarop
11 120 +370 50 YeTBepTHBOIHOBBIN
TpaHchopmarop
12 130 +10 50 INocnenoBaTenpHBIIA.
K.3 nueiig
13 140 -120 50 YeTBepTHBOJIHOBBIM
Tparcdopmarop
14 150 -1150 100 YeTBepTHBOJIHOBBII
Tparchopmarop
15 20 -j170 100 IMTocaenoBaTenbHBIN
X.X. nuieid
16 30 +370 100 ITocnenoBarenbHbIN.
K.3 nuteiid
17 40 -j110 100 [Tapannenshsriii K.3.
nuiend
18 50 +j50 50 [Mapannensusriii K.3.
e
19 10 -110 50 [Mapannensusriii K.3.
nuiend
20 20 +7100 100 [TocnenoBarenbHBIH
X.X. nuteid
21 30 -1120 50 [TocnenoBatenbHbIN.
K.3 mueiid
22 40 +150 50 [TocnenoBarenpHBIi.
K.3 nuteiig
23 60 -110 100 [TapannensHeriii K.3.
e
24 70 +720 50 [NocnenoBaTenpHBIIA.
K.3 nueiid
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25 80 -1160 100 YeTBepTHBOIHOBBII
TpaHchopmaTop

ITo BceM 3aaHusIM HEOOXOANMO HAITUCATH BBHIBOJIBI B KOTOPBIX MIPUBOIATCS PE3YIbTATHI PAOOTHI.
6.3.2 TecTbl NpOBEePKHU 3HAHWI 110 AUCHMUILJIMHE

1. Mexay KakuMH BETMYUMHAMH YCTAHABIIMBACT CBSI3b MATPHUIIA pacCesHUsA?
1. Mexay TokamMu 1 HalpsKeHUSIMU
2. Mex 1y KOMIUIEKCHBIMHU aMIUTUTYJaMU MaJalolIUX U OTPaKEHHBIX BOJIH
3. Mexay HanpshKEHUsIMU Ha BXOJIE U BBIXOJIC
2. Kako#t (pu3uveckuii CMBICIT CBOMCTBA YHUTAPHOCTH [S]?
1. OTcyTCcTBHE OTEPH B YCTPOUCTBE
2. PaBeHCTBO HanpsHKEHUI Ha BXOJIE U BBIXOE
3. CUMMETPUYHOCTh BXOJI0B
3. Yrto Ha3bIBaeTCs KOOPPUIIMEHTOM CTOSUYEH BOJTHBI?
1. OTHOLIEHNE HAIPSHKEHUS HA BXOJIE K HAMPSKEHHUIO Ha BBIXOJIE
2. OTHOUIEHUE MAaKCUMYMa U MUHMMYMa 3JIEKTPUYECKOTO IOJISI B JIMHUU NEpeJadn
3. Ornomenne UoGpar u Unax
4. Kak ToyHee u3MepuTh KOOPAUHATY MUHUMYyMa?
1. Meton Buiku
2. Merop 3amenieHust
3. MeTtop Tpex 3TaJIOHHBIX Harpy30K
5. JlaeT 11 OCTaBJIEHHBIM OTKPBITHIM (06€3 Harpy30K) KOHEI| BOJTHOBOJHOW N3MEPHUTENBHOM
JUHUH PEXHUM XO0JIOCTOTO Xoaa?
1. a
2. Her
3. OTo cornacoBaHHas Harpyska
6. UeMm OTIMYArOTCS B3aUMHBIN M HEB3aUMHBIN (pa3zoBpariarenn’?
1. 3nauennem K03(pPHUIMEHTOB OTPaKEHUS
2. PaBeHCTBOM BCEX 3JIEMEHTOB MAaTPHUIIbI
3. 3nauennem KodhHUIMEHTA TIepeaadn
7. UeM MOJTHOCTHIO ONMCHIBAECTCS BHELIHEE MIOBEIEHHUE YCTPOUCTBA?
1. 3HaueHue IEMEHTOB MaTHUIIHI [S]
2.KonnuecTBOM 371€MEHTOB MaTpPHIIbI
3. Yucmom X010B yCpouicTBa
8. Kak uzmeputs 6osbmoe 3nauenne KCB?

1. Meton 3amenieHus
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2. Meroa yaBO€HHOTO MUHUMYMa

3. MeToz 3TanoHHOM Harpy3ku
9. Kakoli BeHTHIIb ABIISIETCS OoJiee JUAa3OHHBIM?

1. Ha acpdpexre cmerenus mos

2. Ha sa¢dexre GpeppoMarHUTHOTO pe3oHaHCa
10. B ueM coCTOUT OTJINUME MATPHI] PACCESTHUS UACATBHBIX U PEaTbHBIX BEHTHIICH,
UPKYJSITOPOB, (ha3oBpamaTeneii?

1. Bce Hynu B epBBIX CTPOKAX MATPHUIIBI [S]

2. Bce enuHIIbI 110 TTIAaBHOM AUAaroHaIn

3. Hanuunewm Hyne# u eAuHUI] B UAcaIbHONM MaTpuIle [S]
11. Kak onpenensieTcst 4Mciio NOJIH0COB MHOTONOIIOCHHUKA?

1. Hucno BX0/10B, YMHOKEHHOE Ha JBa

2. PaBHO unciy BXOA0OB

3. Uucno BXOJAOB U HE3aBUCUMBIX TOKOB BOJIH I1O BXOAaM, YMHOXXCHHOC Ha JIBa

12. KakoBa MP xopoTko3ambIkaTesns?
l. pu=-1
2. [S]: 0110]
3. [S1=[""]
13. Kak uzmensttorcs 3ieMeHTsl MP MHOTrOnostocHUKA TP MEPEMEILIEHUH IIIOCKOCTeN oTcueTa?
1. U3menstroTes Moy i KO3 GHUIIMEHTOB Mepeadn
2. N3mensroTcs ¢da3bl BCEX DIEMEHTOB
3. U3menstoTcs Moaynu U (a3bl BCEX FIIEMEHTOB
14. Kak cka3biBaeTcsi Ha MP HeuccunaTUBHOCTD yCTpoMcTBa?
1. OnuHakoBb! K0(D(HUITMEHTHI TIepeadn
2. Hynu Ha rmaBHOM AMaroHalIn
3. CyMMa KBaJpaToB 3JIEMEHTOB JIFOOOH CTPOKH
15. KakoBa nepuoanyHocts B pacnpeaeneHun U’(z) u I’(z)?
1. JImvHa BOJIHBI
2. IToymoBrHA JJIMHBI BOJTHEI
3. YeTBepTh JIIMHBI BOJHBI
16. KakoBa cBsi3b Z’ 1 Y’ Ha 1parpaMMe UMIENAHCOB?
1. D10 o/1HA U Ta Ke TOUYKa

2. OT0 AMaMeTpaIbHO MPOTUBOIOI0KHBIE TOUKH
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3. D10 TOUKM Ha JuHUM Ipl=1
17. KakuM 371€eMEHTOM BBITIOIHSETCS corjlacoBanue Touek B u D?
1. Tpanchopmarop conpoTUBIEHUN
2. PeakTuBHbIH nUTeH]
18. HackonbKo OTINYAIOTCS ATHMHBI PA30MKHYTOTO M KOPOTKO3aMKHYTOTO HIIei(poB?
1. Ha M8
2.Ha M4
3.Ha A2
19. Ot yero 3aBUCUT NOJIOXKEHHUE ITaBHOrOo MakcuMmyma J{H pemerkn?
1. Ot caBura ¢assl MEXIY JIEMEHTaMH
2. OT aMITUTYAHOTO pacrpeaeaeHus
3. OT hopMBI OTAETBHBIX H3TydaTeIeH
20. Kak BusieT 4yicio 3JIEMEHTOB PEeIIeTKH Ha YMCI0 OOKOBBIX JIETIECTKOB?
1. YBenuuuBaeTcs ¢ yBEIMUYEHUEM N
2. YMeHbIIAETCs C YBETUYEHUEM N
3. He nu3mensiercs
21. Kakue aHTE€HHBI Ha3bIBAIOTCSI PE30HAHCHBIMU?
1. d=\/4
2.d=wnd
3.d=M8
22. Kakoe aMITUTYyIHOE paclipe/ie/ieHue JaeT HauOoabIui K03 pUIueHT HanpaBIeHHOTO
nencTBus’?
1. PaBHOMEpHOE
2. Cnapmaroniee K Kparo
3. KBagparnunoe
23. W3-3a 4ero B TMH30BOW aHTEHHE BO3HHUKAET KBaJpaTuIHOE (ha30BOE pacupeesieHmne?
1. Cmemenue obmyyaTens B1oJb (hokaabHOU ocH U3 (pokyca
2. CmenieHue o0yyaTens nomnepek GokaaIbHON ocH
24. ot 4ero 3aBUCUT KOA(PPUIMEHT MPEIOMIICHHS MAaTAJUIOIUIACTUHYATOM JTUH3BI?
1. OT paccTosHUS MEXAY IUIaCTUHAMU
2. OT TONIIMHBI JIACTUH
3. OT nuameTpa JUH3bI
25. KakoBo AP B pynopHbIX aHT€HHaX?
1. PaBHOMEpHOE

2. KocunycounansHoe
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3. KBagpatuunoe
26. KakoBa ®P B pynopHbIX aHT€HHaX?

1. PaBHOMEpHOE

2. KocunycounganpHoe

3. KBagpatuunoe
27. Kak Bnusier kBagpatuuoe OP na JIH?

1. PacimpsieT T7aBHBIN J€NECTOK U YBETUYUBAET OOKOBbBIE

2. Pacuupser riaBHbI J€NeCTOK U yMEHbIaeT OOKOBbIE

3. CyxaeT rJiaBHbIN JENECTOK
6.4. TunoBoe 3ajaHue HA KyPCOBO# NMPOEKT BKJIIOYAaeT B cels:
[Ipu KypcoBOM POEKTUPOBAHUHU CTYJIEH pelIaeT HHKEHEPHYIO 3ajauy 1o pa3paboTke
YCTPOMCTBA € 3aJJaHHBIMU XapaKTepHCcTUKaMu. B nporiecce mpoeKTHpOBaHUS OH JOJIKEH:
-palMoOHAIFHO CIUIAHMPOBATH BBIMOJIHAEMYIO padoTy;
-OCBOUTb MHKEHEPHBIE METO/1bI pa3padOTKU yCTPOUCTBA;
-BBIMIOJIHUTH PACUYETHI TAPAMETPOB U XapaKTEPUCTUK YCTPOHCTBA COBPEMEHHBIMU METOIAMH C
JOCTaTOYHOM TOYHOCTbIO;
-JIOTUYHO U TPAMOTHO HM3JIOKUTH PE3yIbTaThl paOOThI B MOSICHUTEILHON 3aIHCKeE.
3HaynTeNbHAS YaCTh TEM CBs3aHa C Pa3pabOTKON M pacueToM XapaKTEPHCTUK HAIPaBICHHBIX
AHTEHH Pa3JIMYHBIX TUIOB: MapaboINYECKUX, TUH3OBBIX, PYIIOPHO-IMH30BbIX, aHTEHHbIX
peleTOK, MHOTOBUOPATOPHBIX AHTEHH NMOBEPXHOCTHBIX BOJH U JIp.
KypcoBoii mpoeKT COCTOUT U3 MOSICHUTENBHOM 3anucku oobeMoM 25-30 crpanur popmara A4 u
1-1,5 nucra yeprexeit popmara Al.
[TosicuutenbHas 3anmUCcKa JOKHA BKIIIOYATh B Ce0s:

1. Texaudeckoe 3aaHue Ha pa3padoTky (1 c.).

2. Bgenenwue (1 —2 c.), B HEeM KpaTKO OIpeIeNsIeTcsl MECTO pa3padbaThiBAEMOro yCTPONUCTBA
B psily APYTUX.

3. AHanu3 TexHH4YecKkoro 3aaanus (3 - 5 c.), re paccMaTpUBarOTCSl BO3MOKHBIE BApUAHTHI
peleHus 3a1auu, IPUHLIUIBI JeHCTBUS U Ha3HAY€HUEe OCHOBHBIX YacTel yCTpOicTBa,
bopmupyroTcst TpeOOBaHHSI K HUM M 000CHOBBIBAETCS BHIOPAHHBIM BapHaHT.

4. Pacuernas yacTth ycTpoiicTBa (5 — 7 ¢.), TJie ONPEaeNsItOTC OCHOBHBIE T€OMETPUUECKUE
pa3Mepbl KOHCTPYKIIUN M PACCUUTHIBAIOTCS 3JIEKTPUUECKHUE XapaKTEPUCTHKH.
Beinonzsercst He00X0AMMOE YMCII0 KOPPEKIMHA JaHHBIX CXOJHOTO BapyUaHTa J10
JTOCTHXKEHHS TPeOYEeMBbIX XapaKTEPUCTHK.

5. KoucrpykTtuBHas pazpadbotka y3ina (3 — 5 c.) (ecnu 3a7aHa), B KOTOPOM pacCUUTHIBAIOTCS

1 000CHOBBIBAIOTCS BCE pa3Mephl, MaTEpUaJIbl U DIEMEHTHI.
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Omnucanue KOHCTpYKIUU (2 — 3 ¢.), TJie MOKa3bIBAETCS B3aUMOCHCTBUE OCHOBHBIX
qacTel, yka3aHbl 0COOCHHOCTH KOHCTPYKIIMH.

3axmouenue (1 — 2 c.) ¢ BBIBOaMH O pe3yibTaTax U BO3MOXKHBIX ITyTSIX YIy4LICHUS
KOHCTPYKLIMH.

Crnncox UCoIb30BaHHON JIUTEPATYPBHI.

Conepxanue.

Tunosble 3a1aHNSI HA IPOEKTUPOBaHUE

BapuanTsl 3aanuii K KypcoBOMY MPOEKTy 1o TeMe “Ilapabonndeckue aHTeHHBI

Bapuant A,cM Tpebosanus k IH P, kBT Honspuzanus Jpyrue ykazanus (T
KHA A Be, A 0H,
AHTEHHBI,
hali hai CKaHHPOBAHUE); Y3el
JUIS pa3pabOTKH.
1 0,8 5000 - - - Jluneitnas KopaGenbHasi: AHTEHHBII
nepekiogarens(All)
2 1,2 - 2 2 - Kpyrosas CkaHupoBaHHE B 2
TUIOCKOCTSIX: CKaHep
3 0,8 2000 - - - Kpyrosas Boprosas; nonsipuzarop
4 1,4 - - 1 1 Jluneinas Bboprosas; All
5 1,6 3800 10 - 2 Jluneitnas CxkaHupoBaHUE B
IIOCKOCTH E;
Bpalaroeecs
COWICHEHHE
6 10,8 - 1 5 500 Kpyrosas CranuoHapHas;
TIOJISIPU3ATOP
7 12,0 1200 5 15 800 Jlunelinas ITonsmwxknas; All
8 18,0 - - 2 700 Jluneiinas CranuoHapHas;
o0y4JaTelns
9 14,4 950 30 - 900 Kpyrosas Cranuonapnas; ATl
10 16,5 - 2 600 Kpyrosas CrauuoHapHasi; 3epKajo
11 3,2 2800 3 - 200 Jluneitnas CkaHupoBaHHUE B
IUIOCKOCTH; CKaHEp
12 3,8 - - 1 300 Kpyrosas Kopabensnas;
TIOJISIPU3ATOP
13 3,3 1350 15 - 250 Kpyrosas BopTtoBas; nonsipuzarop
14 2,9 - 8 8 150 Kpyrosas CkaHupoBaHue B
IUIOCKOCTH; CKaHEp
15 3,6 2000 2 - 350 JluneiiHas CkaHupOBaHHE B
miockoctu; Al
16 3,0 3200 - - 250 Kpyrosas CkaHupoBaHHeE B 2
miockocTax; All
17 3,4 - 3 8 - Jlunetinast BoproBas; obnyuarens
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18 3,7 1800 20 220 Kpyrosas Boprogas; monsipuzarop
19 4,2 - 4 - JIuneilinas Boprosas; Al
20 2,6 4000 - 215 Kpyrosas Boprosas; 3epkano
21 6,2 900 - 500 Jluneiinas CkaHupoBaHue B 2
TUIOCKOCTSIX; 00JTydaTesb
22 6,0 - 3 - Kpyrosas CkaHupoBaHHE B 2
IUIOCKOCTSIX;; TOJISIPU3ATOP
23 5,8 - 2 300 JIuneiinas Kopabenwsnas; AIl
24 6,6 1050 - - Kpyrosas CkaHupoOBaHHE B
miockoctu H;
TIOJISIPU3ATOP
25 5,0 - 8 380 JIuneiinas Boprosas; Al
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7. YYEBHO-METOANYECKOE U THO®POPMALIMOHHOE
OBECIIEYEHME JUCHUIIJIMHbI

OcnosHnas tumepamypa:

1.

VYerpoiictBa CBY u antenHsl [OnekTpoHHbIN pecypce] : yueOHuk / A. A. @unoHos, A. H.
®omuH, J[. 1. Imutpues [u ap.] ; pea. A. A. @unonos. — KpacHosipck : Cub. denep. yH-
T, 2014. — 492 c. - ISBN 978-5-7638-3107-8
http://znanium.com/catalog.php?bookinfo=505864

VYerpoiictea CBY u ManorabapuTHble aHTEHHBI: YueOHOe mocobue s By30B / A.M.
Comos, A.IO. Bunorpanos, P.B. Ka6etos; Ilog pen. A.M. ComoBa. - M.: 'op. nunus-
Tenexom, 2012. - 440 c.ISBN 978-5-9912-0255-8
http://znanium.com/catalog.php?bookinfo=390281

3epKajbHble aHTEHHBI JUISI 3¢MHBIX CTaHLUUN cIyTHUKOBOM cBsizu/ @pono O.I1., Banpjg
B.IL. - M.:-I'op. nunaus-Tenexom, 2012. - 496 c.: ISBN 978-5-9912-7002-1
http://znanium.com/catalog.php?bookinfo=562740

AHTEHHBl C HMMIICJAHCHBIMU MepuoaudeckuMu cTpykrypamu / B.Jl. JIBypeueHckwuii,
A1O. ®enotoB. - M.: I'op. muaus-Tenekom, 2013. - 152 ¢. ISBN 978-5-9912-0278-7
http://znanium.com/catalog.php?bookinfo=397326

Antennbl. [IpakTudeckoe pYKOBOJCTBO [DIEKTPOHHBIM pecypc| : MpaKTUYECKOe
pykoBojcTBo / I'. Munnep. - CII6. : Hayka u texnuka, 2012
http://www.studentlibrary.ru/book/ISBN9785943878169.html

Jlononnumenvnasn numepamypa:

1.

10.

Antennsl. Tom 1. [Dnextponssiii pecypc] / Porxammens K., Kpumke A. - M. : JIMK
[Ipecc, 2009

http://www.studentlibrary.ru/book/5-85648-715-X.html

Antennsl. Tom 2 [Dnextponssiil pecype] / Porxammens K., Kpumke A. Ilep. ¢ mem. - M.
: AMK Ilpecc, 2009.

http://www.studentlibrary.ru/book/ISBN5856487168.html

da3upoBaHHbIC AHTEHHBIE PELIETKH C CEKTOPHBIMM HapLUUaJbHBIMU  JUaraMMaMu
HanpaBlieHHOCTH [ DnekTpoHHbIN pecype] / Ckobenes C.II. - M. : ®DUIMATIINUT, 2010
http://www.studentlibrary.ru/book/ISBN9785922112291.html

[Ipumenenne nmakera nporpamm Microwave Office 2009 AWR st npoexktupoBaHus
MHUKpPONOJ0CKOBBIX ycTpoiicTB CBU [DnextponHslii pecype] : Yuebd. mocodue / N.A.
®enopenko, H.B. ®enopkosa. - M. : UznatensctBo MI'TY um. H. O. baymana, 2012.
http://www.studentlibrary.ru/book/bauman_0469.html

CnyraukoBoe tenesuaeHue ot A jo S [Dnexrponnsiii pecypc] / C.JI. Kopskua-UepHsk.
- CIIG. : Hayka u Texnuka, 2010.
http://www.studentlibrary.ru/book/ISBN9785943873607.html

Cutastackuit B.JI. VYcerpoiictBa CBY: Meroandeckue ykazaHus K J1aOOpaTOPHBIM
pabortam. - Bnagumup, 2013r.

Cutnsiackuii B.J[. Autennst CBY: Metoauueckue yka3aHus K J1a0OpaTOpHbIM paboTaM.
— Brnagumup, 20131

Curnsauckuii b.JI., Caposckuii H.B., I'aBpunos B.M. AHrtennsl u ycrpoiicta CBUY:
MeTtoauueckue yka3aHus K KypcoBoi padote. - Bnangumup, 2012r. — 26¢.

Curnsncknii  B.JI.  ycrpoiicteBa CBY. Omnucanue mnporpaMM KOMIBIOTEPHOIO
MozenupoBanus. Bnagumup. 2012r. DnekrpoHHas Bepcusl.

HccnenoBaHe aHTEHHBI ¢ 3JIEKTPUYECKMM CKaHUPOBAaHMEM JIydOM [DJIEKTPOHHBIN
pecypc] : Yuebnoe mocobue / P. B. Komsrun, B. JI. Xaamamupos. - M. : U3natenbcTBO
MI'TY um. H. O. baymana, 2015.
http://www.studentlibrary.ru/book/ISBN9785703840436.html
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http://www.studentlibrary.ru/book/ISBN9785943873607.html

6. BBenenne B cMapT-aHTEHHBI [DNeKTpOHHBIN pecypc] / bamanuc
Noanunec INanaiiotuc U. - M. : Texnocdepa, 2012.
http://www.studentlibrary.ru/book/ISBN9785948363127.html

11.

Iepuoauyeckue M31aHuA:

OteyecTBeHHbIE )KYPHAJIBI:
¢ PannorexHuka;

e PajnoTexHyKa U JIEKTPOHHUKA;
e [TpuOopbl U TEXHUKA SKCIIEPUMEHTA;

e [{udposas 06paboTKa CUTHAIOB.

PedepaTuBHbie )KypHaJIbI:
¢ PannorexHuka;
® DJIEKTPOHUKA.

3apy0e:xxHble )KypHAJIbI:

e IEEE Transactions on Communications;

¢ [EEE Transactions on Antennas and Propagation
HNuTepHeT-pecypcesbi:

1. XKypnan "Pagunorexnuka" - http://radiotec.ru/catalog.php?cat=jr11
2. http://mexalib.com/view/15117

3. http://znanium.com

8. MATEPHUAJIbHO-TEXHUYECKOE  OBECIIEYEHWE
(MOJTYJIST)

MarepuranbHO-TEXHUUECKOE 00eCIieueHNe IUCIUILTHHBI BKITIOYAeT:
e xadenpanbHble MyIbTUMEAMIHBIE cpeacTsa (aya. 301-3 u 335-3);

KoncTtantna A.,

JUCHUILINHBI

e HabophI cnaiioB o BceM JiekiusaM (ot 10 qo 15 crnaiioB mo kKaxaou JEKIUN);
® OCHAIllEHHas MaKeTaMu [UJIsi TIPOBEJACHHUS MpPAKTHUECKUX U JaOOpaTOpHbIX paboT

nabopatopus (aya. 510 -3)

IIpumeyanus:
1. OO0itee uncito mOArOTOBIEHHBIX ciainoB 0osee 200.

2. Cnaﬁz(m CKCTOJHO PCHAKTHUPYIOTCA U MOJACPHU3HUPYIOTCA B COOTBCTCTBUU C PA3SBUTHEM

TEXHUYECKON Y METOINYECKON 0a3bl.
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http://znanium.com/
http://mexalib.com/view/15117
http://radiotec.ru/catalog.php?cat=jr11

Pabouas mporpamMMa JAUCHUILIMHBI COCTaBIEHA B COOTBETCTBHM ¢ TpeboBanusmMu OI'OC BO

o HarpasyeHuto 11.03.01 - Pagnorexnuka.

Pa6ouyro mporpaMMy COCTaBHII K.T.H. npodeccop % Canosckuit H.B.

L

(PO, noanucs)

PenenseHr:
['enepanbubiii gupekrop OAO BKb «PaguocBs3m»

K.T.H. Bormauos A.E.
7

(mecTo paboThl, JOJDKHOCTB, ®UO, moanuck)

[IporpaMma paccMOTpeHa i 0100peHa Ha 3aCCIIaHHId kadenpbl pATUOTEXHAUKH U PaJHOCHCTEM

ITpotoxon Ne /A _OT 2002 /7 y/
3aBeyronuid kaeapon - -2 Hukwutaa O.P.

(®UHO, noanuce) V

PaGouas mporpaMMa paccMOTpeHa H oqo0peHa Ha 3acellaHuu y4eOHO-METOIMYCCKOH KOMHCCHH
nanpasienus 11.03.01 - PaauoTexnuka
IIpotoxon Ne 7 o1 C% /2 roz[a

[IpencenaTesnb KOMHACCUH —~—7 Huxwutun O.P.

,//‘7 (®UO, noanuck)
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JIMCT INEPEYTBEPKJIEHUSA
PABOYEM ITPOT'PAMMBI U CIIUIIJINHBI

Pa6ouas nporpammMa o00peHa Ha /ég /¥ y4eGHbIil rox

IIpoTokon 3acenanus Kapeapbl No £ ot L /,// roga

3aBenyromuii kKapeapon = 2 Huxutun O.P.
¢

Pa6ouas nporpaMmma ofo0peHa Ha yueOHBIN rox
IIportokon 3acenanus Kapeapbl N oT rojua
3aBeqyromuii kadenpon Huxurtun O.P.
PaGouyas mporpamMma ofobpeHa Ha yueOHBIH roJ
TIpotokon 3acenanus Kapenpobl No OT roJ
3aBenyromuii kadenapon Huxutun O.P.
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IIpunoxenue

Munucrepcrso o0pazoBanus u Hayku Poccuiickoii @enepannn
DdenepanbHOE rocy1apCTBEHHOE OI0JKETHOE 00pa30BaTENbHOE YUPEXKICHHE

BBICHICTO O6p8.30BaHI/ISI

«BiaauMupCcKHMii rocy1apcTBEHHbIH YHHBEPCUTET
uMeHH Anekcanapa I'puropsesuya u Hukouas I'puropsesuda CtoJieTOBBIX»

(Bar'y)

Nucturyr UNTuP

Kadenpa paanoTexHUKN ¥ pailOCUCTEM

AKTyanu3upoBaHHas
pabouas mporpamma
paccMoTpeHa u ojo0peHa
Ha 3aceqaHuy Kadeapsl
npotokon Ne ot 20 T
3aBenyromuii kageapoi
Hukutun O.P.

(moamuce, ®UO)

AKTyanu3anus padoueil nporpaMMbl JUCHMILJIMHBI

YCTPOMCTBA CBY 1 AHTEHHBI

Hanpasnenue noarorosku 11.03.01 - Paguorexnuka

[Tpoduns/mporpamma MOArOTOBKU

Y poBeHb BhICIIETO 00pa3oBaHus: OakajIaBp

dopma o0ydeHHs: OUYHAs
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