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1. HEJIM OCBOEHUA TN CLUILITAHBI

[ensmMu OCBOCHHS TUCITUILTHHEL "AHTEHHbI H MUKPOJJIEKTPOHHEIE YCTPOMCTBA CPEICTR CBA3H"
SIBJISFOTCSL:

1. IlproGpeTeHue 3HaHUA, YMEHHSA W HABBIKOB, 00ECIEUNBAIOIINX JOCTHKEHHE [Ieel OCHOBHOM
00pa30BaTeNbHOM MpOrpaMMBI IO HaIpaBleHHIO «HGOKOMMYHUKALHOHHBIE TEXHOJIOTHHA H CHCTEMBI
CBSI3UY.

2. IloaroroBka B 00jacTu paguMoOTEXHUKH H HHGOTETCKOMMYHHKAIMH U1 pelleHus 3amad
CO3JIaHUs HOBOH UM COBEpIIICHCTBOBAHUS CYIIECTBYIOMIUX YCTPOHCTB CBS3H H aHTCHH.

3agaun:

1. O3HaKOMIIEHHE C COBPEMEHHOM METOIOIOTHEH HAyYHO-TEXHUYECKOrO TBOPUECTBRA.

2. IloaroroBka Ul KMCHOJIB30BAaHHS PAJUOTEXHUYECKUX 3HAHUN TPH PEIICHHH NPaKTHYSCKUX
3amad Mo pa3paboTKe M IKCIUIyaTallid CHUCTEM, YCTPOMCTB M KOMIUIEKCOB PaJHOTEXHHYECKOTO
PO,

2. MECTO JMCIIMIUVIMHEI B CTPYKTYPE OIIOII

HAucuunimHa «AHTEHHBI U MHKPOAJIEKTPOHHBIE YCTPOMCTBA CPENCTB CBS3UW» OTHOCHTCA K
qacTu, GopMupyeMoii yuacTHHKaMu 0Opa3oBaTe/bHbIX oTHomeHu# (B1.B. 03).

3. INTAHUPYEMBIE PE3YJIbTATBI ObYYEHUS 11O JUCHHUILTHHE
[InanupyeMele pe3ynbTaThl OOydeHHs IO JUCHUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
peaynbrataMu ocBoeHus OITOIT (koMneTeHIMAMEI U HHIUKATOPAMH JOCTH)KEHUS KOMIIETCHITHI)

Qopmupyemble | Ilmanupyemsie pe3yasTaTsl 00yUeHHS IO TUCHUILINHE, Haumenosanue
KOMIIETCHIIMH B COOTBETCTBHH C HHANKATOPOM JTOCTHIKCHHUS OLICHOYHOI'O CpeaACTBa
(xox, KOMITETEHIIUU
coZiep>kaHue WnpuxaTop noctixenus | Pesynerarel o6yuenus mo
KOMIIETEHIIHH) KOMIIETEHIIUH AMCLHIUTHHE
(k00, codeparcarue
uHOUKamMopa
YK-1. Crocoben | YK-1.1. 3gaeT npunnunsl | 3HaeT IpUHLIHUIIL Oopa Omnpoc no npoiines-
OCYIIECTBIATh cbopa, otbopa u 0606menus uHGopManun 1o pabore | HOMY TEOPETHUECKO-
TIOUCK, uHpopMaru aHTeHH U yctpodcTB CBU. | My MaTepuay.
KPUTHYECKUH VK-1.2. YMeeT coOTHOCHTD | YMEET HCII0/Ib30BATh TecToBBIE BOIIPOCH! B
aHAJIN3 ¥ CHHTE3 | Pa3sHOPOIHBIE SBJIEHUA U MIOJIOXKEHHUS 3aKOHOB U nabopaTOpHBIX
uHpOpMAaITHHy, CHCTEMaTH3UPOBATh UX B METOIBI pacuéra paborax u
OPUMEHSATD pamMKax H30paHHBIX BUAOB | 3JEKTPOMAIHUTHBIX MPaKTHICCKUX
CHCTEMHBIH npodecCHOHATBHON ToJIel TIpY aHaIA3e 3aHSATUSIX.
OIXOI LIS IeSITEIbHOCTH ycrpoiicte CBY u
pelIeHHus YK-1.3. Bnaneer HaBbIKaM¥| aHTCHH,
NOCTaBIEHHEIX Hay4yHOTO IIOHUCKA CHCTEMAaTH3HpOBATh UX U
3amay IIPaKTHYECKOH paboThI ¢ UCII0JIb30BATh B
UHGOPMAITHOHHBIMH npo¢decCHOHAILHOM
HACTOYHHMKAMH; METOJAMH | IEATEIHHOCTH;
TIPUHATHS peleHun Brnaneer HaBbIKaMHu
HAYJHOTO ITOKCKA U
IpaKTU4YecKoi paboThl ¢
HH(POPMAIIHOHHBIMHU
MCTOYHUKAMH, METOJAMH
TIPUHATHS PEIIEHUN 1
peuieHus 3a1a4




HH)XEHEPHOH
JESITENbHOCTH B 001acTH
CBY ycTpoficTB u aHTeHH.

TTIK-1 Cnocoben

[IK-1.1. 3Haet npuHIUIE]

3HaeT IPUHIHKIIBI

JlabopatopHsie paGo-

OCYIIECTBJIATH CHCTEMHOI'0 I101X01a B CHCTEMHOI'0 IOAX0/Ja B TBI C (i)l’[?»l’lquKHM
HOATOTOBKY [IPOEKTHPOBAaHHH CHCTEM _ | TIPOCKTHPOBAHHUH CHCTEM | o6 0nynopanmeM.
CBsI3HU (TEIEKOMMYHHUKAIMI | CBI3H
THIIOBBIX - Otuet mo
[IK-1.2. 3naer (TeneKOMMyHHKAMH), 6
TRRRHECKEX COBPCMEHHBIE TEXHHYECKHE | METOIBI 00paboTKH U AESODATEIP Y
IIPOEKTOB U PEIIeHUs CO3TaHus IIpeCTaBIeHUs [IPAKTHKYMY .
nepBHYHBIN OOBEKTOB ¥ CHCTEM CBSI3H | Pe3yJIbTaToB IPH
KOHTPOJIB (TeneKOMMYHHKAIMOHHEIX | mpoekTupoBanuy CBU
COOTBETCTBHS CHCTEM) H €€ KOMIIOHEHTOB, | YCTPOHCTB ¥ aHTEHH.
paspaGarsmBaemp | HOBEHIIEE 000pyZOBaHHE U | YMEET HCIIOIB30BATh
IporpaMMHOe 06ecrieyeHHe | HOPMATHBHO-
X IPOEKTOB H
. [IK-1.3. YMmeer TEXHHYECKYIO
IATIICE DN HCHOJIB30BaTh HOPMATHUBHO-| JOKYMEHTAIMIO IIPH
AOKYMCHTAIlH HA | TexHHYECKYIO npoektupoBaanu CBY
pa3NAYHEIE JOKYMEHTAIMIO IIPH YCTPOHCTB U @HTEHH.
HHGOKOMMYHMKaA | paspaboTKe NpoeKTHOH Brnaneer naBeIkamMu
[IHOHHEIE AOKYMCHTAIUH ohOopMIIeHHs IPOEKTHO
e, IIK-1.4. Bnageet HaBBIIiaMH JOKYMEHTALHH B
Oo(OpMIICHHS IPOEKTHO
HAllHOHANMBHEIM M COOTBETCTBHH CO
JOKYMEHTAIIUH B
MEXIYHAPOMHBIM | ¢o0TRETCTBHHM CO CEARISTEMA. I
CTaHZapTaMm H CTaHJapTaMH U TEXHUYECKUMH
TEXHHYECKUM TEXHUYECKUMHU perinaMeHTaMH Ipu
permameHTaM perilaMCHTaMH pa3pabotke CBU
YCTPOHCTB U aHTEHH
Pa3IMYHBIX THIIOB.
IK-2. Cnocoben | [IK-2.1. 3Haer 3HAeT COBPEMEHHBIE Omnpoc mo
IIPOBOJIUTE COBpeMeHHbIe TpeOoBaHUA | TpeGoBaHMSA IO TEOPETHYECKOMY
npeanpoexTHyio | O POM3BOJHTENLHOCTH, | NPOM3BOIUTEIHHOCTH, MaTepHaNy B X0
OCTYITHOCTH OCTYITHOCTH
IIOATOTOBKY AocTyn ’ ApEIT ’ [IPAKTHYIECKHX
6e3omacHOCTH, 6e30macHOCTH, .
SRUERaty MacmrabupyeMOoCTH, MacITabupyeMOCTH, RRESETGE.
apoexra HHTETPalMH TEXHOJOTHH, | MHTETpalluy TeXHOJOTHIA,
TCICKOMMYHHKAIl | yIIpaBISI€EMOCTH CHCTEM YIIPaBJISIEMOCTH YCTPOMCTB

HOHHOHU CHCTEMEI

CBS3H (TENEKOMMYHHKAIIHI)
IIK-2.2. YMeer onpenensrs
3a[]a4d, penraeMslie ¢
HOMOIIBIO
AHPOKOMMYHHKALHOHHOR
CHCTEMBI U OKHAaEMBIE
pE3YIIBTATHI €€
HCIIOJIb30BAHHUS

[1K-2.3. BrageeTr HaBbIKaMHu
CPaBHHUTENBHOTO aHAJIM3a U
OIpENEIIEHHS PUCKOB,
CBSI3aHHBIX C pealu3anuei

PA3IHYHBIX BAPHAHTOB

CBUY u anTeHH, cucreM
CBS3H

YMeer onpenensaTs 3anaqn,
pelaeMsple ¢ IOMOIIBIO
HH(QOKOMMYHHKAIIHOHHOH
CHCTEMBI H OLIEHUBATH
OKHIAEMBIE PE3YNHTATEI
IIpH NMpoeKTHpoBaHuK CBY
YCTPOHCTB M aHTEHH.
Braneer naBbikamu
CPaBHHTEILHOIO AHATN3A H
OIIpEeIEICHUS PUCKOB,
CBS3aHHBIX C pean3anuein




Pa3INvHBIX BApUAHTOB
peLIeHnii nmpu
npoexTupoBanud CBU
YCTPOHCTB M aHTEHH.

[1K-3. Cnocoben
IIPOBOANTH
pacyeTsl 1o
IIPOEKTY CEeTeH,
COOPYXKEHHUU U
CpenCTB
HHPOKOMMYHHUKA
[IMH B
COOTBETCTBHH C
TEXHUYECKUAM
3a7aHUEM C
HCIIOJIb30BaHUEM
KaK CTaHAapTHBIX
METOJI0B,
IIPUEMOB U
CpeNCTB
aBTOMAaTU3aLlHHU
MPOEKTHPOBAHUA,
TaK U
CaMOCTOATEIIBHO
CO3/1aBaEMBbIX
OpUTHHATBHBIX
Iporpamm

[1K-3.1. 3gaeTr HOpMATUBHO-
IIpaBOBbIE HOPMATHBHO
TEXHUYECKHE U
OpraHu3aIMoOHHO-
METOJIMIECKHUE JOKYMEHTHI,
perIaMeHTUPYIOIHE
IIPOEKTHYIO MTOATOTOBKY,
BHEJPEHHE U IKCILTYaTalHIO
CHCTEM CBS3H (Tene
KOMMYHHKAIHOHHBIX
CHCTEM), CTPOUTENBCTBO
0OBEKTOB CBA3H

[1K-3.2. 35aeT npuHIUIBI
[IOCTPOEHHUS TEXHUUYECKOTO
3aJaHus NPH
aBTOMAaTHU3aluu
NPOEKTUPOBAHUS CPEACTB U
CETEN CBS3H U UX '
3JIEMEHTOB; CTPYKTYpY H
OCHOBBI ITIOATOTOBKH
TEXHHUYECKOH U NIPOEKTHOMI
JOKYMEHTAIUA

T1K-3.3. YMeerT BBISBIATD U
aHAJTU3UPOBATH
NPEUMYILECTBA U
HEJOCTAaTKH BApUAHTOB
MIPOCKTHBIX PELIEeHUH,
OLICHUBATH PUCKH,
CBSI3aHHBIE C pean3annen
IpPOEeKTa

[1IK-3.4. Ymeer
HCIIOJIb30BaTh COBPEMEHHBIE
HHGOPMAITHOHHO-
KOMMYHHKAIIUOHHBIE
TE€XHOJIOTHH, B TOM YHCIIE
CIEIHATH3UPOBAHHOE
TporpaMmHoe obecriedeHne
IUTs peleHus 3a0a4
MIPOEKTUPOBAHUA H
IPOBEACHUS PacyeToB
[TK-3.5. Bnageer HaBbIKaMHU
cbopa UCXOHBIX JaHHBIX,
HeoOXOMUMBIX I
pa3paboTku IpPOEKTHOH

JOKYMCHTAIlUH

3HaeT HOpMaTHBHO-
TIpaBOBHIE HOPMATHBHO
TEXHUYECKHE H
OpraHH3alHOHHO-
METONHYECKHE
JIIOKYMEHTHI,
perIaMeHTHPYIOIIHE
MPOEKTHYIO NIOATOTOBKY,
BHEJIpEHUE U
IKCIUTyaTaIHIo CUCTEM
cBs13H, ycTpoiicts CBY u
AHTEHH, CTPOUTENBCTBO
00BEKTOB CBA3H.

‘YMeeT BBIABIATD U
aHaTM3NPOBATH
[IPEUMYIIECTBA U
HEJIOCTAaTKU BapUaHTOB
[IPOEKTHBIX pPELIeHNH,
OIICHHBATh PUCKH,
CB3aHHBIE C peanu3anuci
mpoekTa o paspaborke
aHTeHH U ycrpoiicte CBY
IUTS CHCTEM CBSI3H.
Braneet HaBeikamu cbopa
HUCXOJHBIX JAHHBIX,
HEOOXOIUMBIX LA
pa3pabOTKU IPOEKTHOH
JOKYMEHTAIlMH CHCTEM
CBS3H KacaloIMuXCs
BOIIPOCOB aHTEHH U
yctpoiticte CBY.

Onpoc no npoiinex-
HOMY T€OpPETHYECKO-
MY MaTrepHany,
pelIeHue
NIPaKTHYECKUX 3a/]a4
10 Kypcy AHTEHHBI U I
MHUKPOIJNEKTPOHHEIE
YCTPONCTBA CPECTB
CBSI3H




4. OFbEM M CTPYKTYPA JUCHUIIJINHBI

TpymoeMKOCTh TUCIUILTHHEI COCTABIsAET 6 3a4eTHBIX eIWHULL, 216 yacoB.

TemaTH4yeckHi IIaH
¢opma obydeHus1 — 0UHAN

KontakTHasa pabora ®opmbl
obyuarommxcs TeKyINEero KOHTPOJIs
¢ Nearoru4eckuM yCIeBaeMOCTH,
o pabOTHHKOM A ¢dopma
=3 § 2| 3 & POMEXYTO4HOV
= g = 51 ¥ Q aTTeCTaLUH
Ne HaumeHoBaHHe TeM W/Wnu 2 8 = S| S | & | (nocemecmpan
/0 | pa3genoB/TeM AMCLAIUTHHEL & = < § S| 8§ g
e & S o| &R &
= £ = v 'S 3
E &l 28| 5
o X <)
E| 8|8 |2
= = © )]
Pazpen 1
1 | JIunuu nepenayu. 5 1 2 1 2
2 | HanpsbkeHHA ¥ TOKH B 5 2 2 1 4 | 6
npown3BoibHOM ceueHuH JIIT. '
3 | Cornacosanue JIIT. 3 2 2 4 2 6
4 | IoHsaTHe MHOTOIOMIOCHHKA H “ 2 p 4 1 6
MaTpHLbI SHEPrus
3NIEKTPOMAr HHTHOTO NOJIs
5 | B3auMHOCTB, OTCYTCTBHE o
NIOTepb U CUMMETPUS 5 5 2 1 6
MHOTOTMOJIIOCHHKOB
6 | IIpuMepsl NpOCTHIX 5 6 2 4 1 6 | Peiitunr-xoutposns 1
MHoronomocHukos CBY
Paznen 2
1 | OcHOBBI TEOpHH aHTEHH. 5 7 2 2 1 6
2 | BekTtopHas KOMIUIEKCHas 5 8 2 4 2 6
QuarpaMma HarpapieHHOCTH
(AH).
3 | IlpocTle aHTEHHBI. 5 9 2 2 | 2 6
4 | IlleneBble aHTEHHDI, AHTEHHBI. 5 10 2 1 6
5 | JluHelHbIE aHTCHHBI H 5 11 2 2 4 1 6
PELUETKH.
6 | WneanbHEIH TUHEHHBIH 5 12 2 2 6 | PelTHHr-KOHTpOMB 2
H3JTy4aresb.
7 | KHO 5 13 2 2 2 6
8 | Uznyuyaroiiue packpbIBEL U 5 14 2 2 3 6
PELIeTKH
9 | Bompocsl CHHTE3a THHEHHBIX 5 15 2 6
AHTEHHBIX CHCTEM.
10 | AnepTypHbi€ aHTEHHBI. 16 2 2 8 2 6
11 | 3epkanbHble napabonuuecKue 17 2 3 6
antenHsl (TTA).




12 | AxTeHHble peweTkH (AP). 5 18 2 5 1 | Pe#ttuHr-koHTpOIH 3
Bcero 3a 5 cemectp: 36 I8 36 99 Ok3ameH (27)
Hanuuue B nucuumnne KIVKP * Kypcosoii

mpoekT(KIT)
Hroro no gucuuruinxe 36 18 36 99 Ox3ameH (27)(KII)

Conep:xaHue JeKIHOHHbBIX 3AHATHH 110 NHCHHILTHHE
Pasnen 1. Yerpoiictea CBY.
Tema 1. Jluann nepenaun.
OcHoBHble napaMeTpsl. Tunbl MuHAH nepenadn. OOIMHOCTE KX paCCMOTPEHHUs. MaTeMaTHyeckas
MOJIeNb perynspHoi muann nepenayu (JIIT). HopmupoBaHHble HanpsbkeHus ¥ TOKd. Kosdduument
OTPaXECHHUA.
Tema 2. HanpsikeHus ¥ TOKM B IPOU3BOJILHOM cedeHu# JIII.
BekTopHEIe AMarpamMMBbl. Pasiiusnbie pexuMbl paGoTsl. Tpanchopmanus conporusienui. Kpyrosas
JMarpaMMa cOIpOTHBIeHHH (auarpamMma Bombnepra).
Tema 3. Cornacosanue JIII.
Heo6xomuMocTs coriiacopanus. [TocTaHOBKa 33/1a4M. Y 3KONOJIOCHOE COTNIaCOBaHKe, aJITOPUTMBI U
pacueT cxeMm cornacoBaHus. CorylacoBaHHE B TPAKTE CO MHOTUMHE HEPETYJIIPHOCTIMH.
Tema 4. [ToHsTHE MHOTOITONIOCHHKA U MaTPHIIBL
Buzpr Matpull. MaTpuna paccestnus. JJocrouncTsa. [IpuMeHeHue Uit onucanus paboThl yCTPOHCTB.
WneanpHble 1 peanbHble MATPHUIBL
Tema 5. B3auMHOCTB, OTCYTCTBHE IIOTEPh U CHMMETPHSI MHOTOIIOJTFOCHHKOB.
CnieCTBHA U3 YHHTAPHOCTH MaTpHullbl paccesHus. COCTaBHEIE MHOTONOJIIOCHBIE YCTPONCTBRA.
Tema 6. [IpuMepel IPOCTHIX MHOTOIIOIIOCHUKOB
CBY MHOTONOMIOCHUKH OT JABYXIIOJIFOCHUKOB 10 BOCBMHUITIOJIFOCHHKOB.
Paznen 2. AHTEHHBI
Tema 1. OcHOBBI TEOPHH AHTEHH.
Ha3HaueHue U CTPYKTypHas CXeMa aHTEHHBL
TTose 3MydYeHHs aHTEHHE] B JANbHel, O/iKHEH U MPOMEKYTOYHOM 001acTsX.
Tema 2. BexTopHas KOMIUTEKCHas AMarpamMma HanpasieHHOCTH (JIH).
BTopHYHbIE TapaMeTPhl, XapaKTepU3yOIIUe HallpaBIeHHOCTh. AHTEHHA KaK YETHIPEXIIONFOCHUK.
AHTEHHEI B peX¥Me paIuolprueMa.
Tema 3. [IpocThiE aHTEHHBL.
DnexTpudeckuit BuGpatop. [lone u3myuenus suGparopa, conporusienne uimyenns, KHJI.
BxoaHO€E CONMpOTHBICHHUS BUOpaTopa.
Tema 4. 11]eneBrie aHTEHHBI.
KoncTpykuuu BUOpaTOPHBIX H 1ereBbIx aHTeHH. Crioco6s! ux Bo30yxneHus. [1o10ckoBbIe 1
MHKPOIIOJIOCKOBBIE aHTeHHBL. CBEPXLIMPOKONOIOCHBIE aHTeHHEL CBA3aHHbIe BUOpaTopsl. MeTon
HaBoauMbIx DJ1C
Tema 5. JluHeitHbIC aHTEHHB] H PELISTKH.
JluarpaMMa HampaBIeHHOCTH CHCTEMBI OXMHAKOBBIX OJMHAKOBO OPHEHTHPOBAHHBIX H3JTydaTeNleH.
TeopeMa nepeMHOXEHHS THArpaMM.
Tema 6. VineanpHbIH TMHEHHBIA H31y4YaTe b,
Ananus JTH. KosbduimenT HanpapieHHOro AeicTBAs. BiusHue aMITUTYAHOTO ¥ HazoBoro
pacIpeeNieHHs Ha TapaMeTphl IMHEHHOH aHTeHHb]. AHAIN3 HATIPABICHHOCTA THHEHHOH
paBHOMEpHO#M anTeHHO} pemerky. [lonapnenne MOGOYHBIX MIABHBIX MAKCHMYyMOB.
Tema 7. KH/IL.
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Bnusune aMmmutyqHOro M $a3oBoro pacupesieieH s Ha NapaMeTphl IMHEHHON aHTeHHbl, AHTEHHEI
Oerymme BOTHEL: AUAEKTPHYECKHE, CIIUPAIBHBIE, MMIIEIAHCHBIE, THPEKTOPHLIE

Tema 8. M3myyaromue packpbIBbI M PEIIETKH.

Cnoco6rI pacuera moJje MmIocKux packpbIBoB U pewteTok. KH]I 1 3¢ dexTrHBHAS TOBEPXHOCTH
IUIOCKOTO CHH(A3HOTO pacKphiBa. M3iyueHne MIOCKUX pacKphIBOB KPYIJIOH B NIPSIMOYTOJIBHOH
(opMEL YTipaBlieHHE MMOIOXKEHHE T1aBHOr0 MakcuMyMa. [1nockue da3rmpoBaHHEIE aHTECHHBIE
pemerky. Pasmemenue anemMeHnTos. PaccormacoBanue pu CKaHUPOBaHHH

Tema 9. Bonpock! cHHTe3a THHEHHBIX aHTEHHBIX CHCTEM.

[TocranoBKka 3anauu cuHTe3a. CuHTe3 MeToAoM uHTerpana @ypee. CHHTE3 METOIOM NAPIMATLHBIX
JIHarpamm.

Tema 10. AnnepTypHBIE aHTE€HHEL

Pymopusie anTteHHBL JIMH30BBIE aHTEHHEL

Tema 11. 3epkansHble napabonuyeckue anTeHHBI ([1A).

Bugrr 3epxan. O6myuarenn [1A. PasHOBHIHOCTH aHTEHH.

Tema 12. AHTeHHBIE pemeTku (AP).

(dasupoBaHHble AHTEHHBIE PEIIETKH. YTIpaBIeHUE [TOJI0KEHUEM Tyda. MHoromryuesble AP.

Conep:xanue JiabopaTOPHBIX 3aHATHH N0 JUCHHILTHHE,
Tema 1. 3yueHue 351eMEHTOB BOTHOBOAHEBIX TPAKTOB.
KI3y4eHHE 3]IEMEHTOB BOJHOBOAHBIX TPAKTOB.
Tema 2. HccnenoBanue GeppUTOBBIX YCTPOUCTB Ha NPAMOYTOIBHBIX BOJIHOBOAAX.
NccnemoBanre GeppHTOBBIX YCTPOHCTB Ha IPAMOYTONBHBIX BOITHOBOJAX.
Tema 3. MuoronomocHuku CBY.
MsuoronomocHuku CBY.
Tema 4. Y3x0moI0CHOE COTIaCOBaHHE.
Y3KOmoONnoCHOE COrJIaCOBaHHE.
Tema 5. U3ydeHne pynopHEIX aHTEHH.
H3yyeHne pynopHbLIX aHTCHH.
Tema 6. U3mepenne ko3hGUIUECHTA YCUIICHUS PYTIOPHBIX AHTEHH.
W3mepenue kod3pduIIeHTa YCUIEHNA PyNOPHBIX AaHTECHH.
Tema 7. 3yueHue JTUH30BBIX aHTEHH.
W3yueHHe TMH30BBIX aHTEHH.
Tema 8. JInHeiliHbIC aHTCHHBIE PEIIETKH.
JIuHeHbIe aHTEHHBIE PelIEeTKH.

Cozlepma}me NMPAKTHY€CKHX 3aHATHI 0 JUCHUILUIAHE

Tema 1. Jluamn nepenadn.

OcuoBHble napaMeTpsl. Tubl muHUi nepefayy. OOMHOCTh X paccMOTpeHHs. MaTeMaTnyeckas
MoJieNb perynsproi nunud nepexaqn (JIIT). Hopmuposanusle HanpsokeHEns 1 Tokd. Kosdduuuent
oTpakeHus. HanpspkeHHs ¥ TOKH B Ipou3BOIbHOM cedennn JIII. BekTopHbIe quarpaMMBel.
Pasnuunble pexuMbl paboTel. TpaHcdopmarus conpotusinennii. Kpyrosas nuarpaMmma
CONpOTHBIEHHH (Iuarpamma Bonenepra

Tema 2. CornacoBanmue JIII.

Heo6xoaumocTh cornacoBanus. [locTraHOBKa 3aa4u. Y 3KOIMOJIOCHOE COTIaCOBAHUE, AlTOPUTMEI U
pactuet cxeM coriaacoBaHus. CoriacoBaHue B TPAKTE CO MHOMHMH HEPETYISIPHOCTSAM.

Tema 3. [ToHsiTHE MHOTONIOJIFOCHHKA H MATPHIIBL.

Buzel MaTpun. Marpuua paccesaus. Jlocronncrsa. [IpuMeHeHne 1714 omucaHus paboThl yCTPOUCTB.
WneanpHple ¥ pealbHbIe MATPHIBL. B3aHMHOCTB, OTCYTCTBHE NOTEPh H CHMMETPUA
MHOTOTIOMIOCHUKOB. CIIEACTBHS U3 YHUTAPHOCTH MaTpHIlsl paccesnus. COCTaBHBIC MHOTOMOJIIOCHBIE
yCTpOHCTBA



Tema 4. OcHOBEI TeOpHH aHTEHH.

Ha3naueHHe ¥ CTPYKTypHasd cxeMa aHTeHHBL [1oJie u3/TyJeHus aHTEHHBI B JabHei, GIKHeH H
IIPOMEXYTOYHOM 00acTax. BexTopHas kKOMIUIEKCHas AnarpamMma HanpasiaenHoctd (JIH).
Bropuunsle mapamMeTpsl, XapaKTepU3yIOLINe HallPpaBIeHHOCTh. AHTEHHA KaK YeThIPEXIIOMIOCHHK.
AHTEHHBI B peX¥Me paJHolpreMa.

Tema 5. [IpocThie aHTEHHEL.

Onextpudeckuit Bubparop. [lone usnmyuyenuns subparopa, conpotunieHue uinydenus, KH/L
Bxoanoe conpotusnerus Bubparopa. llleneprie anTeHHbl. KOHCTpyKIMK BUOPATOPHBIX H IENEBBIX
anTeHH. CriocoOb! Hx Bo30ykaeHHA. [10710CKOBEIE U MHKPOIIOJIOCKOBBIE @HTEHHBI.
CBepXIIHPOKOITOJIOCHEIE aHTeHHEI. CBsi3anHble BuOpaTopsl. Meron Hapomumerx D/1C.

Tema 6. JInHeliHbIE aHTCHHBI H PEIIETKH.

JluarpaMma HalpaBJIeHHOCTH CHCTEMBI OAMHAKOBBIX OJIMHAKOBO OPHEHTHPOBAHHBIX U3ITydaTelnei.
TeopeMa nepeMHOXeHus auarpamm. MneanbHblit mMHeHHbI n3nydatens. Aganus JTH.

Tema 7. Koadbdunuent HanpaBlIeHHOTO IEHCTBUS.

BriusHue aMIUIUTYIHOTO U ()a30BOro pacrpeee s Ha napaMeTphl IMHEHHON aHTEHHBI. AHAIU3
HAIpaBJIeHHOCTH JTUHEHHOM paBHOMEPHOH aHTeHHOM pemteTku. Ilonapnenne noOGOYHBIX rMaBHBIX
MakcumymoB. KH/I. AnTeHHE! Oeryimeit BOTHBI: IUIIEKTPHYECKHE, CIIMPAIBHEIE, UMIIEIAHCHBIE,
IOHPEKTOPHBIE

Tema 8. M3myuaromue pacKpbIBEl H PEIIETKH.

Cnoco6rl pacyeTa mosteif IIoCKuX packpbiBoB U peretox. KHJI u 3¢ dexTrBHas TOBEPXHOCTE
IUTOCKOTO cHH(pa3Horo packpseiBa. M3yueHne MI0CKUX pacKpBIBOB KPYTJIOH U NIPAMOYTOIBHOM
chopMEL YTIpaBlIeHHE [TOJIOKEHHE [TIaBHOTO MakcuMyMa. [1nockue ga3upoBaHHBIE aHTEHHBIE
pemneTku. Pasmemenune 3nemenToB. PaccorimacoBaHue [P CKAHHPOBAHUH

Tema 9. AnepTypHbIE aHTEHHBL

Pynmopueie auteHHsl. JIMH30BBIe aHTeHHBI. 3epKaibHble Napabonudeckue aHTeHHHI ([1A). Buasr
3epkai. Obmyygarenu [1A. Pa3HOBHAHOCTH aHTEHH.

5. OHEHOYHBIE CPEACTBA UIA TEKYIIEI'O KOHTPOJIAA YCHEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAITHHA 1O UTOI'AM OCBOEHMS U CITUILIMHBI
A YYEBHO-METOUYECKOE OBECIIEYEHHUE CAMOCTOSTEJILHO! PABOTHI
CTYJEHTOB

5.1. Tekymuii KOHTPOJb yYCNIEBAEMOCTH

Pelitunr-konTpouss Nel

Pexxumsl pabotsl JIIT

[TapameTpsl, XapaKTepu3yromue pexxuMel padotsl JII1
Tpanchopmarus conporusnenuii B JII1

YeTBepTHBOIHOBLIH U IOJYBOJHOBEIH TpaHc(hOPMaTOpE! CONPOTHBICHUH
JluarpamMma MOJHBIX CONPOTHBIIEHHH B TPOBOAUMOCTEH
V3komnonocHoe coriiacoBanue B JIII. OcHoBHBIE MpUHUMIEL [IpuMepsl
CornacoBaHue apaieNbHbIM OUTeH oM

CornacoBaHue OC/IeA0BaTEIbHBIM LT oM

CornacoBaHHe 4eTBEPTHBOIHOBLIM TPaHCHOPMATOPOM

10. Matpuna paccesHus S

11. B3auMHOCTB, CHMMETPHS H HEAUCCHIIATHBHOCTE yeTpoiicts CBY

12. MeTozapl H3MEpeHNUS HAarOHAIBHEIX 3J€MEHTOB MaTPHLbI S

13. MeTobi I3MEPeHHUs HETMAarOHANBHBIX 371EMEHTOB MaTHIIbI S

14 .M3mepenne Gonpiux 1 Mansx KCB

2O . SO N ghs U4 S e
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Peittunr-xonTpose Ne2

1. Knaccudukanus anTeHH;

2.Bx0oHOE COTPOTHBIIEHHE AHTEHHEI

3./lnarpaMma HampaBlI€eHHOCTH AHTEHHEI IT0 OO X MOITHOCTH
4 I1TnprHa fHarpaMMbl HAIPAaBIEHHOCTH 10 YPOBHSAM

5.KH]I antennsl, cBa3s KHJI ¢ pasMepaMu aHTE€HHEI, aMIUTHTYIHBIM B ()a30BbIM
pacnpenesieHuEM

6.M3ny4eHne 3neMEHTapHOTO 3JIEKTPUYECKOTO JUIIONA

7.2nement [1oifrenca

8. JH cummeTpuuHOTro BUOpaTopa U ee CBOHCTBA

9.ConpoTUBRICHHE U3ITYYCHHS CHMMETPUIHOIO BUOpaTOpa B MHUPOKOM qHana3oHe 4acTOT
10.BxomHO€E CONMpOTHBIEHHE CHMMETPUYHOTO BUOpAaTOpa B IHUPOKOM AMANa30He 9acTOT
11./]Ba w3nydaTelNs IpH pasHbIX (a30BBIX COOTHOIIEHUAX U PaCCTOSHHUSAX MEXIY DJIEMEHTaMH
12.CpoiicTBa cuH(}pa3HOM CHCTEMBI HEHANIPaBJIeHHBIX U3TydaTeneit

13.Cuctema HaIpaBIeHHBIX U3/Ty4daTe/IcH

PeitTunr-KoHTpOIL Ne3

1.B3auMHOe CONPOTUBIIEHHE NapaAUIENbHBIX TOTYBOJTHOBBIX BHOpaTopoB
2.CxeMBbl IUTaHHUS [TOJTYBOJHOBEIX BUOPATOPOB

3.HecuMmeTpuIHEIE BHOPATOPHI U CIIOCOOR! MX IUTAHUS

4 JImnone Hanenerko

5. JluarpaMMBbl HalpaBIeHHOH CUH(pAa3HOH NPAMOYTOIBHON U KPYIJIOH IITOMAN0K IIpH pasHoM AP
6.BmustHue $a3oBbIX HCKaXKEHUH HA H3Ty4YeHHUE TUIOMATKHA

7.0nTEMAIBHBIA pyniop

8.E-cexronanbHeii 1 H-cexTopransHsli pynop

9.Cocras JIA, HazHayeHHE 3JIEMECHTOB, THIIEI

10.Ky6uueckue u xBaapaTuussle ¢a3oBble UCKaXEHU B JIA

11.Tumsl napaboruecKuX aHTeHH, KX CBOUCTBA. Y paBHEHUS Mapaboion/ia BpaeHus
12.1H aneptypHO#l aHTEHHEI, €€ CBs3b C AP

13.KHII paccesinus [1A.

14.M3mepernne /1H anTeHH. ’

15. ViamepeHue noNspu3alMOHHbIX XapaKTEPUCTUK aHTEHH

16. MeToap! usMepeHns k03¢ PUIIHEHTa YCHICHHS aHTeHH

5.2. Hpome)xy'mqﬂaﬂ aTtrecranys 1o ¥ ToraM 0CBOCHHNSA IHCHHILJIHHDbI

Bompock k 5K3aMeny.

HaznayeHnue u OCHOBHBIE CBOMCTBA AHTEHH.

Knaccuveckuii ¥ BOTHOBOH MOJXO]T K ONMMCAHKIO CBOKCTB MHOTONOMOCHUKOB CBY
Kiraccudukanus aHTeHH.

Marpuua paccesHus S.

BxoaHOE CONPOTHBIIEHUE aHTCHHEI

Cesi3p Mex Ty MaTpunamu S, Z, Y.

ConpoTHBIEHHE H3TYYCHHS, MOLIHOCTH H3JIYYEHHsS, MOIMHOCTh IIOTEPH, MOJIHAS MOIIHOCT,
KIIJI anTeHHEL ,

B3auMHOCTH, CHMMETpHS U HEAUCCHIIATHBHOCTE yeTpoiicTs CBY.

30HBI H3IY4CHUS.

10. [Tepenymepanus BX0/I0B yCTpoHcTB. Marpuna nepeHymepanui.
11. JlnarpaMMa HanpasJI€HHOCTH @HTEHHBI N0 TOJFO K MOITHOCTH



12.
¥
14.
k8
16.
17.

18.
19.
20.
21.
22.
23,
24,
25
26.
27:
28.
29.
30.
3t
32.
33.
34.
35.
36.
37
38.
39.
40.
41
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
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Mertob1 H3MEpEHNs AUArOHATBHEIX 3JIEMEHTOB MATPHIILL S.

®a30Bas XapaKTEPHUCTHKA HANIPABICHHOCTH, MONAPU3ANHOHHAS XapaKTEepUCTHKA.
Mertozas! H3MepeHUs HeUaroHalbHbBIX 3JIEMEHTOB MaTPHIIBL

[IIupuna AuarpaMMbl HAIIPaBICHHOCTHU IO YPOBHSM.

H3mepenne Gonpmux 1 mansx KCB

KHJ antenssl, cBsa3s KHJI ¢ pasmMepaMH aHTEHHBI, aMIUIMTYOHBIM ©  (a30BbIM
pacIpelieieHueM.

MeTtozx 3-X 3TaJlOHHBIX Harpy30K

Koaddunuent ycunernus (KVY) anrennsl. Cnoco6sl uamepenns KY

Meron 3aMeresus.

JeticTyromas mmuHa U 3¢ ¢ekTuBHAd Iomans (mopepxHocTs) anTeHHbl. KMIT anTenns!
W3mepenue 371eMEHTOB MATPHUIIHL S Ha aBTOMATHYECKOM M3MEPHTEIIE B [IOJIOCE YaCTOT
MakcuMaTbHO-TOMyCTUMAs MOITHOCTD, pabouril 4acTOTHBIN IMaNa3oH aHTEHHBI.
JBoitHoi T-mocT

. Poms TCOPHUH 3JICMCHTAPHBIX 143J1yanenei/’1 IpHA ONIPEACTICHUH ITOJIL

U3ITy4eHUs1 aHTEHHBI

BonHoBOAHO-1IIENIEBOM HANPaBICHHEIH OTBETBUTEND
IIpyHIMI SKBUBAJIEHTHEIX TOKOB

KBagpatHsIil MocT

H3nyyeHne 31€MEHTAPHOTO INEKTPHYECKOrO JUIIOIA
['ubpuaHoe KOJIBIO

H3nyueHue TOHKOrO IpoBoJa

HampapnenHbIit oTBeTBUTENb Ha cBsi3aHHBIX JITT
OneMeHTapHbIA MarHUTHBIH THIIONE

QeppUTOBEI BEHTUIH Ha 3 deKTe cMeleHns mos
DneMeHTapHas JNEKTPUYECKas paMKa

. @eppuTOBLIA Y -IHPKYIATOP

Onement ['1olirenca
Perynupyemslit GpepputoBbiil pazoBpainarens
PacnpenencHue Toka U 3apsiia Ha TOHKOM BUOpaTope

. MaremaTryeckas Moaenb peryuspaoit nuuun nepenayn (JIIT)

JUH cummeTtpuuHOro BUOparopa U €€ cBoiicTsa

HopmupoBanHoe HampsokeHue W Tok B JIII. BexropHas mmarpaMMa TOKOB M HaIpsXKEHHH,
pacupeneneHre TOKOB U HanpsbkeHuid B JIIT

BxoaHOE CONPOTHBIIEHUE aHTEHHBI

Cps3b Mexay matpuniamu S, Z, Y

JeiicTByrOmas yIuHa CHMMETPAYHOr0 Bubparopa

Pexcumsl pabotsl JII1

ComnpoTHBJIeHHE H3TyYSHH CHMMETPHYHOT0 BUOpaTOpa B INHPOKOM JMANa3oHe 4acToT
[TapamMeTpsl, XapakTepu3yomme pexxumsl padbotsl JII1

BxoaHOe conpoTHBIEHHE CHMMETPHYHOTO BUOpaTOpa B IIMPOKOM JHAIa30HE YaCTOT
BnusHue pexuma pabots! Ha KI1/]

ITone u3nyyaTeneii, OAMHAKOBO HAIPABIECHHBIX B IPOCTPAaHCTBE. TeopeMa MepeMHOXKEHUS
Tpanchopmanus conporupneruit B JIIT

JIuHEHHBIE CUCTEMB! HACHTHYHBIX M3/IyJyaTese
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55. BX0o/lHOE CONpPOTHBIEHHE M HPOBOJHMOCT KOPOTKO3aMKHYTOIO H PA3sOMKHYTOTO OTPE3KOB
JIII

56. Ilpa u3mydaTens IpH pasHbIX (a30BBIX COOTHOIICHUSIX H PACCTOSHHAX MEXIY IeMEHTAMU

57. YeTBEpTHBOIHOBBIH H IMOJIYBOJHOBBIH TpaHC(OPMaTOPE! COMPOTHBICHUN

58. CpoiicTBa cHH(a3HO# CHCTEMbI HEHANIPABIEHHBIX H3IydaTesen

59. luarpaMMa MOJIHBIX COIIPOTHUBIEHHUH M IIPOBOAUMOCTEH

60. CucreMa HeHapaBJIeHHBIX H3Iy4aTeael co CIBUrOM (a3 MeXIy TOKaMH

61. Y3kononocHoe cornacopanue B JIII. OcHOBHBIE MPUHIUIIBL

62. Ilpumepsl '

63. CucreMa HanpaBJICHHBIX H3/Tydareiei

64. CornacoBaHue napauieIbHEIM IuIeH(poM

65. KoMILIEKCHOE COMPOTUBIIEHHE CUCTEMBI BUOpATOpOB

66. CoracoBaHue MOCIE0BATEILHBIM IIIeHBOM

67. B3auMHO€E COIMPOTHBIICHHE IApATIEILHBIX II0IYBOJIHOBBIX BHOPAaTOpPOB

68. CoryacoBaHue Y€TBEPTHBOJIHOBBIM TpaHCHOpMaToOpoM

69. YueT BIHSHHAS 3€MJIH Ha [TapaMeTphl BUOPaTOpPOB

70. CornacoBaHHBIE Harpy3Ku

71. IH BubpaTopa Haj 3eMucH

72. KopoTKko3aMBIKaTeNId U peaKTUBHBIE HArPY3KH

73. JIH BubpaTopoB Hax 3eMI€ci ¢ KOHEYHOH IIPOBOIHMOCTRIO

74. V30114TOpBI KOAKCHAIBHEIX TPAKTOB

75. Hactpoernsie BubpaTopsl. [1omyBonHOBEIM BUOpAaTOp M €10 CBOHCTBA

76. PazneMbl ¥ COWIEHEHHUs. Bpaimaromuecs COWIeHeHH ]

77. CxeMEI MUTAHUS TTOJIYBOJHOBBIX BUOPaTOpoOB

78. Ilepexoner Mexy JIII

79. IonyBONHOBEIA BUOPATOP € IIIOCKHM pedIeKTopoM

80. Kimaccuueckuii ¥ BOIHOBOM IMOIX0 K ONECAHUIO CBOHCTB MHOTONOMOCHHKOB CBY

81. llIne#d-subparop IIucronskopea

82. Martpuia paccesHus S

83. CxeMbI MUTaHUS BUOPATOPOB THOKUM KOAKCHAIIOM

84. Cs3p Mexay MatpuliaMu S, Z, Y

85. CxeMbl mHTaHUS BUOPATOPOB KECTKUM KOAKCHAIIOM

86. B3auMHOCTB, CAUMMETPHS B HEAUCCUIIATUBHOCTH ycTpoiicts CBY

87. HecummeTpuuHble BUOPATOPHI M CIIOCOOB! MX IUTAHHS

88. [lepeHyMepanus BXOA0OB YCTPOHCTB. MaTpHiia mepeHyMeparuii

89. HecumMeTprdaHBIE BUOPATOPHI ¢ PACITHPEHHOM IIONIOCOM

90. MeTosl H3MEPEHUS TUATOHATBHBIX JIEMEHTOB MAaTPHIIEL S

91. lnpexkTopHBIe aHTCHHBI THIIA BOJHOBOM KaHal

92. MeTosl H3MEPEHHS HEAHATOHAIBHBIX JIEMEHTOB MAaTPHIEI S

93. AHTEeHHBI 0OpPaTHOrO U3ITyYEHHS

94. Usmepenue 6onpimx 1 Maneix KCB

95. Munonas Hanenenko

96. MeTo 3-X 3TATOHHBIX HAarpy30K

97. bukoHM4ecKas ¥ KOHUYECKas aHTEHHA

98. Merton 3amerenus
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99. Jlucko-koHyCHas aHTEHHA

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

W3mepeHne 37eMEHTOB MAaTPHIE! S Ha aBTOMATHIECKOM H3MEPHTEIIE B I10J10CE YaCTOT
YronkoBas aHTeHHA

JBoiinoit T-mocT

YacToTHO-He3aBUCHMAas aHTeHHA. [IpHHIUIIEI TOCTPOEHMS H CBOMCTBA
BoOJTHOBOIHO-ILIENEBOM HANPABIECHHBINA OTBETBUTE b

[Tnockue TOronepuoANIECKHe aHTEHHBI

KBagparHbiit MOCT

OcHoBHBIE cBo¥cTBa aneprypHbix anTend. KHJI. Illupuna rnasroro nenectka JJH
['ubpunHoe KOIBLO

W3nyyenwe mpsMOYTOAbHOM W  KpyrJod IUIOMIANOK TPH  pasHOM  aMIUIATYZHOM

pacnpenenenuy nons (AP)

110.
111.

HanpaBneHHBI OTBETBUTEND Ha CBsi3aHHBIX JIII
JluarpaMMBel HampaBlieHHOH cHHGa3HOH MPSMOYTroJbHOH M KpYIIoH IJIOLIANOK NPH pasHOM

AP

112.
113.
114.
115.
116.
117.
118.
113
120.

DeppUTOBEIM BEHTHIIL Ha 3¢ heKTe CMEIEeHNs MO/

Bnusaue $pa3zoBeIX HCKOKEHUH Ha U3JTydSHKE IUIOMAAKH

QeppUTOBEIH Y-IUPKYISITOP

H3ny4eHHe OTKpPBITOro KOHIA BOJTHOBOJA

Perymupyemslit peppuTOoBBIi QasoBpalnarenb

OnTHMAIBHELA pyHop '

Maremarryeckas MoJeNb peryispHo# muHuM nepenadu (JIIT)

E-cextopuansHblil 1 H-ceKTOpHAIBHEIH pynop

Hopmuposansoe HampsbkeHne u Tok B JII1. BektopHas nuarpaMMa TOKOB M HANpSKCHHH,

pacrnpezeeHye TOKOB U HanpspkeHui B JII1

121

. ITupamMmunanbHbeL pynop
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132

Cpsa3p Mexay MaTpulaMu S, Z, Y

Konuueckuit pynop

Pexumbl paboter JII1

Pymop ¢ accumerpuuno# JTH

[TapameTpbl, XapakTepu3yrolue pexumer paboTsl JIIT

Coctas JIA, Ha3HAYSHHE HJICMEHTOB, TUIIbI

Bnusaue pexuma pabotsl Ha KIT/1

YpaBHEeHHUE, ONIPEREoNIee MPOQUIIb IHH3EI

Tpancthopmanus conporunienuii B JIIT

Biusiayue N1H3 HA aMIUIATYAHBIE pacnpenencHus B aneptype JIA
BXomHO€ COMPOTHBIIEHHE U ITPOBOJMMOCTH KOPOTKO3AMKHYTOIO M Pa3’OMKHYTOTO OTPE3KOB

JII1

133.
134.
135.
136.
137.
138.

KyOrueckune U KBaxpaTu4Hble (a3oBble HCKaXEHUs B JIA

YeTBepTHBOJIHOBEIH U TOJIyBOJHOBBIH TpaHC(HOPMATOPEl CONPOTHBICHHH

Tunbl napaGoMMdecKx aHTEHH, UX CBOMCTBA. Y paBHEHMs napabononaa BpareHus
JlnarpaMma IOJTHBIX COTIPOTHBIIEHUH H IPOBOAUMOCTEH

Pacuer napabonuueckux aHTEHH

V3kononocHoe cornacopanue B JII1. OcroBHEIe mpuHIUNEL [IpuMepE!
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139. Obaysaremn napaGommueckux anTeHH. CBS3b AMILUIMTYIHOTO DacIpe/e/cH s B amepType ¢
JTH obmygarens

140. CormacoBanue napauienbHbIM ILTEH(POM

141. TH anmepTypHO# aHTEHHEI, €€ CBA3b ¢ AP

142. CoryacoBaHue nocie0BaTeNbHbIM Ieidom

143. CocraBsoe AP u aneprypneiit KMIT ITA

144. CornacoBaHue YeTBEPTHBOIHOBBIM TpaHC(HOpPMaTOpPOM

145. Yuer 3ateHenus packpeisa obmyqarens. KT renn

146. CornacoBaHHbl€ Harpy3Kd

147. KHUII paccessus I1A

148. KopoTko3aMbIKaTeId H PEAKTUBHBIE HAPY3KH

149. Usmepenne JIH anTenH

150. A30naTOphl KOAKCHAIBHBIX TPAKTOB

151. V3Mepenne nonspU3aliOHHEIX XapaKTEPHUCTHK aHTEHH

152. PasbeMbl B cOWIeHEeHHA. Bpamarouuecs: COWIeHCHUS

153. Metoxs! namepeHus ko3 dUIEEeHTa yCHICHHS aHTEHH

154. Ilepexoas! mexay JIII

155. Usmepenue koaddunueHTa ycuiaeH!s aHTeHH 10 METOAY ILIOCKOTO 3KpaHa

156. PasbeMbl u cowieHeHUA. Bpalnaroinuecs COWICHEHUA

157. OnpeneieHde BXOMHOIO COMPOTHUBICHHS AHTEHH MYTeM HW3MEPEHHS MOIyias H (assl
k03¢ dHIIHEHTa OTPAKEHHAS

158. INepexonsr mexay JIIT

5.3. CamocTosiTeJbHast paboTa o0y4Jaromerocs.
5.3.1. 3aganns, crpykrypuposannbie k CPC.

3ananne 1. PaccuuTars M MOCTPOHUTH B IEKApTOBON M MOISPHOH CHCTEMaxX KOOPAMHAT B
HOPMHPOBAHHOM U HEHOPMHPOBAHHOM BHJE AHArpaMMy HallpaBICHHOCTH CUMMETPHIHOTO
3iieKTprUYecKoro BubpaTopa IIHHHON 2]1=A/4*n, rae n-mopsaaKkoBbId HOMEDP CTYAECHTOB I'PYIILL.
[TonyyeHHbIE pe3yIbTaThl CPABHHTH € pe3yIbTaTaMH pacdeTa COCeIHUX BapHaHTOB. [IepBbiii
BAPUAHT CPABHHUBAEM C 3JIEMEHTAPHBIM 3JIEKTPHYECKHM BUOPATOPOM, a MOC/IEIHHH CPABHUBAET C
BApPHAHTOM, KOTOPBIH umeeT HoMep n+1.

3ananue 2. PaccuMTaTh U IIOCTPOUTH B AEKapPTOBOH U MONSAPHON CHCTEMAaX KOODJHHAT B
HOPMHPOBAHHOM H HEHOPMHPOBAHHOM BHJE JMarpaMMy HallpaBICHHOCTH JTMHEAHON aHTEHHOU
PEILIETKH CHCTEMBI ITOJTyBOJIHOBBIX BUOPATOPOB B IIIOCKOCTH BekTopa E. JlaHHEIE IPHBEICHEI B
Tabnule.

BapunaHThL Hucno Paccrosinue Cnsur

H3Ty4yaTenen MEXTY 0 /2 T 37n/2
H3TydaTesiMu

1,2,3,4 2 A2 0 /2 T 3 7/2
4,6,7,8 2 A 0 /2 T 3n/2
9,10,11,12 2 302 0 /2 T 3n/2
13,14,15,16 2 2.A 0 /2 T 3 n/2
17,18,19,20 3 M2 0 /2 T 3n/2
21,22,23,24 3 A 0 /2 T 3n/2
25,26,27,28 3 302 0 /2 T 3n/2
29,30,31,32 3 2 A 0 /2 T 372
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IIponeMOHCTPHPOBATE PH BBIIOIHEHHH PaGOTH TEOPEMY [IEPEMHOKEHHS.

3ananue 3.Pemuts 3a7ady y3KOMONOCHOTO COIIACOBAHHE C IIPUMEHEHHEM KPYTOBOI
AuarpaMMBl HOPMHPOBAaHHBIX CONPOTUBIICHHE M IpOBOAUMOCTel Bosbriepra, npu cineayromux
HCXOHBIX JaHHBIX.

Bapuant ConporuBnerye Harpy3Ku BonHoBoe YcerpoiicTBo
N Ry, Om jXH, COIIPOTHUBIIEHUE | COTJIACOBAHHS
Om ZB, OMm
1 20 +j20 50 INapannensusii K.3.
e
F 30 -j40 50 [TapannensHeni K.3.
118 (37 (0]
3 40 +j40 50 INapannensuernit X.X.
. e
4 10 -j50 50 INocnenoBarensHbIi
X.X. mneid
5 60 +j70 50 YeTBepTHBOJTHOBBI
TpaHcdopMmaTop
6 70 -j10 50 [Mapannensusmi K.3.
e
7 80 +j20 50 [TocnenoBaTebHBIM.
K.3 metip
8 90 -j30 50 [Mapannensrsrit K.3.
nuieid
9 100 +740 50 IocnenoparenbHbIi
X.X. mneid
10 110 -j60 50 YeTBepTHBOIHOBEIH
TpaHcdopmaTop
11 120 +370 50 YeTBepTHBOIHOBEIIH
' TpancdopMaTop
12 130 +j10 50 ITocnenoBarenpHBIIA.
K.3 mneiid
13 140 -j20 50 YeTBepTHBOTHOBHIIH
TpaHcdopmarop
14 150 -1150 100 YeTBepTHBOIHOBBIM
Tpascdopmarop
15 20 -j170 100 ITocnenoBarensHbIN
X.X. mneid
16 30 +j70 100 IlocnemoBareIbHBIA.
K.3 mreiid
17 40 -j110 100 [Mapanmnenprsii K.3.
muieid
18 50 +j50 50 [Tapannensnsrii K.3.
nuieid
19 10 -110 50 Iapannensrsiii K.3.
meid
20 20 +1100 100 INocnenoBarebHELH
X.X. mneid
21 30 -j120 50 ITocnenoBatenbHBbIA.
K.3 mneid
22 40 +150 50 [TocnenoBarensHLIA.
K.3 mneiid
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23 60 -j10 100 [TapannensHsrit K.3.
nutet o

24 70 +j20 50 ITocnenoBaTenbHEIiA.
K.3 mueiidp

25 80 -j160 100 YeTBepTHBOTHOBEIH
TpaHcdopmarop

5.3.2. Tectnl, cTpykTypupoBannsble k CPC.
1. Mex 1y KakuM# BeIMIMHAMY YCTAaHABJIUBAET CBSA3b MATPHIIA PACCESHM?
1. Mexmy TokaMH U HalpshKeHHSAMH
2. Mexay KOMIUIEKCHBIME aMIUTUTYJaMH [TaJalOlIMX H OTPaXKEHHBIX BOJIH
3. Mexay Hanps)KEHHAMH Ha BXOJIE H BBIXOJE
2. Kako#i ¢pusudeckuii CMBICI CBOMCTBA YHHTAPHOCTH[S]?
1. OtcyTcTBHE MOTEPH B yCTPOHCTBE
2. PaBeHCTBO HanpsDKeHHI Ha BXOJIE W BBIXOIE
3. CHMMETpHUYHOCTh BXOJOB
3. Yro Ha3pBaeTcs KO3QGHULIHUEHTOM CTOSYEH BOTHEI?
1. OTHOIEHKE HAaNPsDKEHUS Ha BXOJE K HANPSHKEHHUIO Ha BEIXOJE
2. OTHOIIEHHE MAKCHMYMa H MHHHEMYMa JIEKTPHIECKOTO TIOJIs B JIMHUHK [IEpeIadH
3. OrnHomenue Uobpar u Uman
4. Kak ToyHEEe U3MEPHUTH KOOPAUHATY MUHHMYMa?
1. Meton BuiIku
2. Metoa 3aMernieHus
3. Meroa Tpex 3TaJIOHHBIX HArpy30K
5. JIaeT Jii OCTABICHHEIH OTKPHITHIM (0€3 Harpy30K) KOHeI| BOJIHOBOJHOM M3MEPUTENLHOM JTHHUM
PEXKHUM X0JIOCTOTO Xona?
1. Ja
2. Her
3. 310 cornacoBaHHas Harpy3ka
6. UeM OTIMYAIOTCS B3aUMHEIHA ¥ HEB3aUMHBIN (pasoBpamarenmu?
1. 3uayenneM K03 GUIMEHTOB OTPAKEHHS
2. PaBeHCTBOM BCEX JIEMEHTOB MaTPHI[BI
3. 3HaueHHeM KoadduIHeHTa epeIadn
7. YeM NONHOCTBHIO ONMHUCHIBAETCS BHEIIHEE TIOBEACHHE YCTpOHCcTBa?
1. 3HaueHNe 3TEMEHTOB MATHLEI [S]
2.KonuyecTBOM 31€MEHTOB MATPHIIBI
3. YUncnoM X010B yCTpoHcTBa
8. Kak usmeputs 6onsimoe 3aauenne KCB?
1. Meton 3aMelnenus
2. Meron yIBOCHHOTO MUHAMYMa
3. Meton 3TanoHHON Harpy3Ku
9. Kaxoii BeHTHIIb sABNIsIeTCS GoJee AUana3sOHHBIM?
1. Ha addexre cMmemmenus nons
2. Ha a¢dexre dpeppoMarautHOro pe3oHanca
10. B ueM cOCTOUT OTIHYHE MATPHI] pacCesiHUs HACATbHBIX U PEATbHBIX BEHTH/IEH, IHPKYIATOPOB,
¢azoBpamareneit?
1. Bce Hynu B mepBBIX CTPOKaX MATPHILEL [S]
2. Bce equnHMIBI O ITIaBHOMN AHAroHaIH
3. Haymumem Hynelt 1 eAMHHAL B HACANBHOM MaTpuLe [S]
11. Kak onpezensercs 9ucno nomocoB MHOTOMOTIOCHAKA?
1. Yucno BXo0B, YMHOXKEHHOE Ha J1Ba
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2. PaBHo unciy BxoaoB

3. Unco BXOI0B U HE3aBHCHMBIX TOKOB BOJIH MO BX0/JlaM, YMHOXEHHOE Ha JBa
12. KakoBa MP kopoTKo3aMBIKaTes?

1. pr=-1
2. [S]= %]
3. [S]=[1%]

13. Kax n3meHsr0TCA 31eMeHTH MP MHOTOIIOMIOCHHKA IIPH MEPEMENIEHHH [LIOCKOCTEH oTcuera?
1. M3sMenstoTcs Momymn ko3 bHIHEHTOB mepenayn
2. iaMensoTcs da3bl BCex 3JeMEHTOB
3. UsmeHsroTCA MOIYNH U (ha3bl BCEX DJIEMEHTOB
14. Kak cka3biBaerca Ha MP HeuccHIIaTHBHOCTH yCTpolicTsa?
1. OnuHaxkoBB! KO QUIHEHTH! IepeIaun
2. Hynu Ha rnaBHOH AMaroHany
3. CymMa KBaZpaToB 3JIEMEHTOB JII000# CTPOKH
15. KaxoBa nepuoandHocTs B pacnipeaencuun U'(z) u I'(z)?
1. lmiHa BOJIHBI
2. IlonoBuHa ATUHBI BOJTHEI
3. UeTBepTh [UIHHBI BOJHEI
16. KaxoBa cBs3p Z’ u Y’ Ha OuarpaMMme HMIEAaHCOB?
1. 310 oztHa U Ta Xe TouKa
2. 3T0 AMaMeTPaIbHO MPOTHBOIOIOXKHBIE TOUKH
3. D10 TOUKH Ha MMHUH Ipl=1
17. KakuM 371€EMEHTOM BBHIIOJIHAETCS COryiacoBanue Touek Bu D?
1. TpancopmaTtop conpoTHBICHHH
2. PeaxTuBHbIM muteiid
18. HacKkoJIbKO OTIMYArOTCS JUIHHEI PA30MKHYTOrO H KOPOTKO3aMKHYTOTO muiei¢os?
1. ra /8
2.Ha M4
3.HA N2
19. Ot uero 3aBUCHT NONOXKEHHUE [VIaBHOTO MakcuMyMa JIH pemteTku?
1. Ot cosura ¢assl MEXIY dIEMEHTaMH
2. OT aMIUIMTYJHOTO paclpeeIeHus
3. Ot hopMEI OTAENBHBIX H3JTyYaTesnel
20. Kak BIHSIET YHCIIO 3NIEMEHTOB PELIETKH Ha YHCIIO OOKOBBIX JIEMIECTKOB?
1. VBennuuBaeTcs ¢ yBeNMUEeHHEM 1
2. YMeHbIIaeTcs ¢ YBEMHYECHHEM N
3. He n3mensercs
21. Kakue aHTE€HHBI HA3bIBAIOTCS PE30HAHCHBIMHE?
1.d=N4
2. d=\d
3.d=\8
22. Kaxoe aMIUIMTYJHOE paclipelleIeHHe JacT HaubonsIunii K03 QHUIHEHT HapaBIEHHOrO
neficTBus?
1. PaBHOMEpHOE
2. Cnaparoiee K Kpaio
3. KBaaparuunoe
23. W3-3a yero B IMH30BOM aHTEHHE BO3HHUKAET KBagparu4Hoe (a3oBoe pacupeneicHue?
1. Cmemenue obmyyarens BRosb GoKalbHOM ocu U3 dokyca
2. Cmemenue obnyyarens nonepex GpoxaibHOR OCH
24. OT 4ero 3aBHCUT KO3QPHUIMEHT IPEIOMIICHNS META/LUIOIIACTHHYATOM JIMH3BI?
1. Ot paccTosiHES MEXIY IUIaCTHHAMH
2. OT TONMHBI IAaCTUH
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3. Ot 1nameTpa IMH3BI
25. KaxoBo AP B pymopHBIX aHTEHHaX?
1. PaBHOMEpHOE
2. KocuHyconaaasHOe
3. KBaapaTtuunoe
26. KaxoBo ®P B pymnopHbIX aHTEHHAX?
1. PaBHOMEpHOE
2. KocunycougansHoe
3. KBagpaTtuusnoe
27. Kak Biuset kBagpataynoe OP wa JIH?
1. PacmmpsieT riaBHBIN JIENECTOK U yBeIMUMBaeT OOKOBBIE
2. PacmmpseT riaBHbIH JIENECTOK M YMEHBLIAET OOKOBbIC
3. Cyxaer rnaBHbIH JIEIECTOK

5.3.3. TeMbI KypcOBOro NpOEKTa H €ro cofep:KaHue
ITpu KypcOBOM IIPOEKTHPOBAHUH CTYAEH PEeIlaeT HHXKECHEPHYIO 3a1a4y 1o pa3paboTke

yCTpOMCTBA C 3aJaHHBIMH XapaKTepUCTHKAMuU. B npolecce IpoeKTUPOBAHUS OH JOJKEH:
-pallHOHANBHO CILIAHHPOBATH BBIIOIHAEMYIO paboTy;
-OCBOMTH HHXEHEPHBIE METOABI pa3paboTKU yCTpOHCTBa;
-BBIITOJTHATE PACUYETHI IaPaMETPOB M XapaKTEPUCTHK YCTPOHCTBA COBPEMEHHBIMHE METOJAMH C
JOCTaTOYHOH TOYHOCTEIO;
-JIOTHYHO ¥ PaMOTHO H3JI0KUTD pPe3yIbTaThl paboTH B IOSICHUTEIBHOI 3allHCKe.
3HaunTeNbHAs YacTh TEM CBs3aHa ¢ pa3paboOTKOH H pacyeTOM XapaKTEPUCTHK HalpaBICHHBIX aHTEHH
Pa3IMYHBIX THIIOB: MapaboINYeCcKUX, IHH30BBIX, PyIIOPHO-THH30BBIX, aHTEHHBIX PEMIETOK,
MHOTOBHOPATOPHBIX aHTEHH ITOBEPXHOCTHBIX BOJH H Ip.
KypcoBoii MPOEKT COCTOUT M3 MOACHUTENBHOH 3anncku o6beMoM 25-30 crpanun popmara Ad u 1-
1,5 mucra yeprexxeli popmaTa Al.
[NosicHUTeNbHAS 3alTHCKa JOJDKHA BKIIIOYATh B ceOst:

1. Texuudeckoe 3amaHue Ha pa3pabotky (1 c.).

2. Bseenenmue (1 — 2 c.), B HEM KpaTKO OIpeAesieTcs MecTo pa3pabaTbIBaeMOro YCTPOHCTBA B
pany ApyruX.

3. AHanu3 TeXHHYecKoro 3amanus (3 - 5 ¢.), rae paccMaTpUBalOTCsl BOZMOXHBIE BAPUAHTEL
peLIeHUs 3a1a4M, IPUHITUIB! AeHCTBHS U Ha3HAYEHHE OCHOBHBIX YacTell yCTpOHCTBa,
bopmupyroTCs TpeOOBaHUS K HUM K 000CHOBBIBAETCS BHIOPAHHBIA BapHaHT.

4. PacuerHas yacTh ycTpoiictBa (5 — 7 ¢.), Iie ONpeaesitoTCsa OCHOBHBIE T€OMETPHYECKHE
pasMepbl KOHCTPYKLHH U PaCCUUTHIBAIOTCS JMEKTPHUECKHE XapaKTEPUCTHKH. BeImonsercs
HeoOX0IMMOE YHCIIO KOPPEKITUH TaHHBIX MCXOXHOT'O BapHaHTa 40 AOCTHXKEHHS TPeOyeMbIX
XapaKTePUCTHK.

5. KonctpykTuBHas pazpaboTka y3i1a (3 — 5 ¢.) (eciid 3amaHa), B KOTOPOH pacCUMTHIBAIOTCS H
00OCHOBBIBAIOTCS BCE pa3Mephl, MAaTEPHAIBI K 3IIEMEHTEHI.

6. Omnucanue KOHCTPYKUHH (2 — 3 ¢.), rie 0Ka3bIBaeTCs B3aMMONEHCTBHE OCHOBHBIX YacTeH,
yKa3aHbl 0COOEHHOCTH KOHCTPYKIIHH.

7. 3axmouerue (1 —2 c¢.) ¢ BEIBOJAAMH O pe3yJIbTaTaX ¥ BOZMOXKHBIX MTYTAX YIIyYLICHHS

KOHCTPYKIIHH.
CHHCcOK HCIOIB30BaHHOI TUTEPATYPHI.
9. Copgepxanue.

o2
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Tunosbie 32a1aHHS HAa KypcoBOii NpoeKkT

BapuanTel 3a1aami K KypcoBOMY IpoeKTy no TeMe “IlapaGonudeckne aHTEHHB!”

Bapuant A, cM Tpebopanus x JJH P, kBT | Ilonapusanus | Jlpyrue ykasaHus
KHI ABe, ABH, (THII aHTEHHBI,
rpaxn rpan CKaHHpPOBaHHE);
Y3en as
pa3paboTKH.
1 0,8 5000 - - - Jlunetinas Kopabenbnas:
AHTEHHBIN
nepexrodaTens(All)
2 1,2 - 2 2 - Kpyrosas CkanupoBaHue B 2
TUTOCKOCTSIX: CKaHep
3 0,8 2000 - - - Kpyrosas Boprosas;
TIOJIIPHA3ATOP
4 1,4 - - 1 1 JInneinas Bboprosas; All
5 1,6 3800 10 - 2 Jluuetinas CkaHupoBaHKE B
mnockocTH E;
Bpalaoleecs
COWICHEHHE
6 10,8 - 1 5 500 Kpyrosas CrauuonapHas;
[IOJIAPU3ATOP
7 12,0 1200 5 15 800 Jlunerinas Tlonsmxnas; All
8 18,0 - - 2 700 JInnetinag CranuonapHas;
o0nyvaTens
9 14,4 950 30 - 900 Kpyrosas Cranonaphas; All
10 16,5 - - 2 600 Kpyrosas CraunoHapHas;
3epKaio
11 3,2 2800 3 - 200 JInuelnas CkaHupOBaHHE B
IJIOCKOCTH; CKaHED
12 3.8 - - 1 300 Kpyrosas KopabenbHas;
TOJISIPH3ATOP
13 33 1350 15 - 250 Kpyrosas Boprogas;
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HOJISAPU3ATOP
14 29 - 8 8 150 Kpyrosas CkaHupOBaHHE B
IUIOCKOCTH; CKaHep
15 3,6 2000 2 - 350 Jluneinas CkanupoBaHue B
miockocTh; All
16 3,0 3200 - - 250 Kpyrosas CxaHMpOBaHME B 2
miockocTsx; All
17 34 - 3 8 - Juneiinas Boprogas;
obnyyarens
18 3,7 1800 20 - 220 Kpyrosas Boprosas;
HOJISIPU3aTOP
19 4,2 - + 3 - JInnetinas Boprosas; All
20 2,6 4000 - - 215 Kpyrosas Boprogas; 3epkaio
21 6,2 900 - - 500 Jlunetinas CkanupoBanue B 2
ILIOCKOCTSX;
o0myuaTens
22 6,0 - 3 2 - Kpyrosas CkanupoBanue B 2
IUTOCKOCTSX;
TIOJIIPHA3ATOP
23 5.8 - 2 4 300 JIuneiinas Kopabenbnas; AIl
24 6,6 1050 - 5 - Kpyrosas CkaHupoBaHHE B
miockocTd H;
MIOJIIPU3ATOP
25 5,0 - 8 5 380 Jluneiinas Boprogas; All
®oHn oneHouHsX MaTepuanoB (POM) g npoBedeHHs — aTTECTallUH  YPOBHSA

cOPMHPOBAHHOCTH KOMIIETEHIMH, OOYYalOIMXCHA MO AMCLUILUTAHE, O(QOpMISETCs OT/AENIBHBIM
JOKYMEHTOM.
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6. YAEBHO-METOJHYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE

AU CIHHUATIIIUHEBI

6.1. KnuroobecneueHnocTn

HarnmeHoBaHue nuTepaTYphI: aBTOp, HA3BaHHE, BHI
V3JaHUA, H30ATENLCTBO

Ton
M30aHuA

KHUI'OOBECIIEYEHHOCTbD

Hanuuue B anexTporHoM katanore 5C

OcHosHas nuTEepaTypa

1. Antenns! u yctpoiictea CBY: Yuebuuk ms 1988 https://booksee.org/book/477012
pamuoTeXHIeCcKuX cnew. By3os/ JI.M. Ca3onos; pex. E.B.

Basosa-Mocksa: Bricmas [kona, 1988.-431¢.-ISNB 5-06-

001149-6

2. Verpotictea CBY n anTeHHBI [ONeKTpoHHBIA pecypc] : 2014 http://znanium.com/catalog.php?bookinfo=5
yueOHuK / A, A. Qunonos, A. H. ®omus, [I. [I. lImutpuen 05864

[# ap.] ; pen. A. A. @unonos. — Kpacrospck :Cu6. dpenep.

yH-T, 2014. — 492 c. - ISBN 978-5-7638-3107-8

3. Yerpoiictea CBY u ManoraGapuTHBIE aHTEHHbI: 2012 http://znanium.com/catalog.php?bookinfo=3
VuebHoe nocobue 111 By30B / A.M. Comos, A.IO. 90281

Bunorpanos, P.B. Ka6eror; IToa pen. A.M. ComoBa. - M.:

Top. nuuus-Tenekom, 2012. - 440 ¢ ISBN 978-5-9912-

0255-8

4. 3epkabHble aHTEHHBI JUTA 3€EMHBIX CTAHLIAH 2012 http://znanium.com/catalog.php?bookinfo=5
CIyTHHKOBO#H cBa3uw/ ®ponos O.I1., Bansa B.I1. - M.:Top. 62740

uHus-Tenekom, 2012. - 496 ¢.: ISBN 978-5-9912-7002-1

5. AHTEHHBI C MIMIICIaHCHBIMH [IEPHOAUYECKUMU 2013 http://znanium.com/catalog.php?bookinfo=3
ctpykTypamu / B.JI. JIBypeuenckuii, A.JO. ®enotos. - M.: 97326

Top. numus-Tenexom, 2013. - 152 ¢. ISBN 978-5-9912-

0278-7 '

6. AuTenHblL. IIpaKTHUECKOE PYKOBOACTBO [DNIEKTPOHHBIIH 2012 https://radiohata.ru/transfer/1211-

pecypc] : npakTHyeckoe pykoBoacTso / I'. Mumnep. - CII6.
: Hayka u Texnuka, 2012

antennas.html

JlononHuTeIbHAs THTEpaTypa

1.AnTennsi. Tom 1. [DnextporHsli pecype] / PorxamMmmens
K., Kprmke A. - M. : IMK Tlpecc, 2009

2009

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

2.Antennbl. ToM 2 [DnexTponHbIii pecype] / Porxammens
K., Kpumke A. Ilep. ¢ Hem. - M. : JIMK [pecc, 2009,

2009

http://www.studentlibrary.ru/book/ISBN585
6487168.html

3.0a3UpOBAHHBIC AHTEHHbIE PELIETKH C  CEKTOPHBLIMH
NapIUATLHBIMH IuaraMMamu HaIpaBJIEeHHOCTH
[Onexrponnsit pecypc] / Ckobenes C.II - M.
OU3MATIIUT, 2010

2010

http://www.studentlibrary.ru/book/ISBN978
5922112291 .html

4, TTpuMeHenue makerta nporpaMM MicrowaveOffice 2009
AWR 11711 IpOEKTHPOBAHHA MUKPOIIOJIOCKOBEIX YCTPOHCTB
CBUY [3nekTponHEIii pecype] : Vueb. nocobue / ULA.
Denmopenko, H.B. ®enopkosa. - M. : U3aatenscteo MI'TY
uM. H. . Baymana, 2012.

2012

http://www.studentlibrary.ru/book/bauman_0
469.html

5.CryTHMKOBOE TeneruaeHHe OT A 10 S [DnekTpoHHbIH
pecypc] / C.JL. Kopsikun-YepHsik. - CII6. : Hayka u TexHuKa,
2010.

2010

http://www.studentlibrary.ru/book/ISBN978
5943873607.html

6.Cutnsanckuit B.Jl. Yerpoitcrsa CBU: Meroauueckue
yKaszaHHs k J1aGopaTopHEIM paboTaM. - Bnagumup, 2013r.

2013

7.Curasaackuit  B.JI. Anrensl CBY: Meronudeckue
yKka3aHus K 1abopaToOpHBIM paGoTtam. — Bragumup, 2013r

2013

8.Curnanckuii b.J1., Canosckuii H.B., ['aBprios B.M.,
AnTenHbl u yctpoiicTea CBY: Metoanyeckue yka3zaHus K
KypcoBoii pabore. - Bragumup, 2012r. — 26c.

2012

9.Curnanckuit B.JI. yctpoticta CBY. Onucanue nporpamMM

2012
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KOMIIBKOTEPHOTO MOIETUPOBanus. Bragumup. 2012r.
ONeKTpOHHAA BEPCHSL.

10.MccnenoBanue aHTeHHBI C 3MEKTPHIECKUM 2015 http://www.studentlibrary.ru/book/ISBN978
CKaHHUPOBaHHUEM JIy4OM [DeKTpoHHBIH pecypce] : Yaebnoe 5703840436.html

noco6ue / P. B. Komsarun, B. JI. Xangamupos. - M. :

WzpatensctBo MI'TY mm. H. 3. baymana, 20135,

11.BBencHue B CMapT-aHTeHHBI [JNekTpoHHbIH pecype] /| 2012 http://www.studentlibrary.r/book/ISBN978

Bananuc Koncrautuu A., Hoaruneclianaiioruc . - M.
:Texnocdepa, 2012.

5948363127 .html

6.2. Ilepuoguveckue U3gaHus
OTedecTBEHHDbIE KYPHAJIBI:

e Papuorexuuka;

e PanuoTexHUKa H IEKTPOHHUKA;

e IIpuGopsl ¥ TeXHHKA SKCIIEPUMEHTA;

e Iludpoas o6paboTka CUrHAIOB.
PedepaTuBHbI€ Ky pHAJIBI:

e PanydoTexXHHKa,

e DIEKTPOHUKA.
3apyOekHble 5Ky pHAIbI:

¢ IEEE Transactions on Communications;

e IEEE Transactions on Antennas and Propagation

6.3. UaTepHeET-pecypchl

[y

. Xypuan "Pangunorexnuka” - hitp://radiotec.ru/catalog.php?cat=irl1

[\

. http://mexalib.com/view/15117
. http://znanium.com

W

7. MATEPHAJIbBHO-TEXHUYECKOE OBECHIEYEHHE JUCHUILJIAHBI

Jlns peanusaniyd NaHHOW AHUCLUIUTAHBI WMEIOTCS CHENHalIbHBIE IOMEINEHHS A IPOBEJEHHSA
3aHATHM JIEKMMOHHOIO THIIA, 3aHATHM [TPaKTUYeCKOro M JabopaTOpHOTO THIA, KypCOBOTO
TINOEKTHPOBAHMSI, IPYIIOBBIX U UHIMBUAYATBHEIX KOHCYNbTauui. [IpakTiueckue u nabopaTopHbie

paboThI mpoBoasTes B ayA.510.
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Pabouyro nporpammy cocrasun Canosekuit H.B., mouenT kadenpur PT u PC
PenensenT /
«Bnanumupckoe Kb Pannocessuy, I'enepansesiii aupextop bormanos A E.
IIporpamma paccMorpena u onoGpena Ha 3acefaHun xadenper PT u PC
ITpotoxon Ne / ot L. LF, Afona 7

3asenyromuii kadeapoit Huxutusa O.P. ,ﬁ "

PaGoyas nporpamma paccmoTpeHna u ono6péna

Ha 3aCefJaHKH yIeBHO-METOIHYECKOH KOMUCCHH Hampasienus 11.03.01 Pa,unorexnmcg

ITpoTokon Ne / or & % oy rojaa

Ipencenarens komuccnn Hukurun O.P., 3aBenyromuii xadenpoit PT u PC
(P
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JIUCT NIEPEYTBEPX/JIEHUSI
PABOYEM ITPOI'PAMMBI JUCIIAILIMHDI

PaGouas mporpamma o106peHa Ha 20 /20 yueOHBIi roga

TTnoTokon 3acenanus kadenpsr No 0T roja

3apenyromuii kagenpoii

PaGouas nporpamma ogobpena ua 20 /20 yueOHBIH roaa

[Mportokon 3acenanus kadenpsr Ne oT roxa

3aBenyromui kapeapon

Pabouas nporpamma ono6pena Ha 20 /20 yaeOHBIH roja
[Ipotoxon 3acenanus kageapsl Ne oT roja
3aBenyromuii kadenpoit

JIACT PETUCTPAIIMA U3BMEHEHHU
B pabouyro nmporpaMMy JUCLMIIUHEL
dusuka pPaaruoOBOJIH
obpa3oBaTenbHOM nporpaMMbl HanpasneHus noarotopku 11.03.01 PaxunorexHuka, HanpaBlieHHOCTS:
OneKkTpoHHbIE TG POBEIE yCTpoiicTBa U CUCTEMEI (6akanasp)

Homep BHeceHbl U3MEHEHHs B 4aCTH/pas/ieltbl Hcnonnurens OcHoBanue
WU3MEHEeHMs paboueli nporpamMmsl OO (HoMep M nara npoTokoJa
3aceaHus Kadeaphl)

1

2

3asenyromui kadenpoii /

Ioonucs QUO




