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1. OEJIH OCBOEHMUS JUCHHUITIJIAHBI

[{enbio OCBOEHHS MHCIMILIMHBE «AHTEHHBI B MHKPOOJIEKTPOHHBIE YCTPOMCTBA CPEICTB CBS3H»
SABJIAETCA NPHOOpETEHHE 3HAHKSA, YMEHHA M HAaBBIKOB, 00€CHEUHBAKIINX JOCTHKEHHE LieJei OCHOBHOM
00pa3oBaTebHOM NpOrpaMMBbl 1O HarnpabieHHO «HPOKOMMYHHKALMOHHEIE TEXHOTOTHHM M CHCTEMBI
CBA3M» H MOJrOTOBKA B 00JACTH PaJMOTEXHHKH H HHOOTENEKOMMYHHKAMH /IS pelIeHHS 3a1a4
CO3JTaHHsI HOBOH M COBEPINEHCTBOBAHUSA CYINECTBYIOIINX YCTPOMCTB CBSI3H H dHTEHH.

3agauu:

1. O3HakoMIIEHHE C COBPEMEHHON METONONIOTHEH HAyIHO-TEXHHYECKOTO TBOPUECTBA.

2. TloaroToBka /s MCTONB30BAHMA PAJUOTEXHUYECKHX 3HAHMA MpPH pPENIEHHH MPaKTHYECKHX
3a/ad 1O pa3paboTKe H OKCILTyaTalldH CHCTEM, YCTPOHCTB H KOMILIEKCOB paJMOTEXHHHECKOTO
npoduIsL. :
2.MECTO JUCHUILJIUHBI B CTPYKTYPE OIIOII

Hucnurimna «AHTEHHBI H MHKPOSJIEKTPOHHBEIE YCTPOMCTBA CPEACTB CBS3H» OTHOCHTCS K
4acTi, GopMUpyeMOH yaacTHHKaMu o6pasoBatenbHbX oTHOmerHH (B1.B.03).

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 1O JUCHUILIUHE
IInanupyeMble pesymbTathl OGYdeHHS MO MUCHHIUIMHE, COOTHECEHHBIE C ILUTAHUPYEMBIMH
pesymbraTamMu ocBoeHus OINOIT (koMIeTeHIMAME U HEOAKATOPAMH JOCTHXEHHUS KOMIIETEHIIMH )

Qopmupyemsie | ILnanupyeMblie pe3ynbTATH O6YUEHHAS TIO TUCIHILIHHE, HaumenoBanue
KOMIIETEHIIMH B COOTBETCTBHH ¢ HHIUKATOPOM JOCTHKEHHS OLIEHOYHOT'O
(xon, KOMIETECHIIUH CpeacTBa
coIepxKaHue WupukaTop mocTixeHns | PesynbraTe ofyyeHus 1o
KOMIIETEHIIUH ) KOMITETEHLIHHN AHCIUILTHHE
(k00, codepacanue
uHOUKamopa
YK-1. Cnocober | YK-1.1. 3naer npuHnmms: | 3maer NpuHIHNLI cOopa | TecToBBIE BOIPOCHL.
OCYIIECTBIIATH cbopa, ot6opa 1 0606ImenHus] HHDOPMALHH 110 pabore | [IpakTuko-
IIOHCK, uabopMaIuH aHTCHH ¥ ycrpodcTB CBY. | opueHTHpOBaHHOE
KPUTHYECKHIH VK-1.2. ¥Meer cooTHOCHTE | YMeET HCIIOB30BATh 3a/1aHue
aHaHU3 U CHHTE3 | Pa3HOPOJHBIE ABJICHUA U TIOJIOKEHHA 3aKOHOB H
uHdopManuy, CHCTEMATH3UPOBATh KX B | METO/IbI pacuéra
IIPUMEHSATE pamMKax U3OpaHHBIX BUAOB | 9J€KTPOMArHUTHBIX
CHCTEMHBIH IpodecCHOHANEHON [TOJIEH NIPH aHATH3E
[oaxond ans JEATENTEHOCTH ycrpoicte CBY u
peIleHHs YK-1.3. Brageer HaBblkaMu| aHTeHH,
TIOCTaBIEHHBIX Hay4YHOTO IOKCKA U CHCTEMATH3UPOBATh HX U
3aga4 IIPaKTHYIecKO# paboThl ¢ HCIIONb30BaTh B
HH(OPMaALHOHHEIMH npodeccHoHaTLHON
HCTOYHHKAMH; METOJAaMH | JEATEIbHOCTH;
TIPMHATHS PeIICHUMR Bnaneer HaBbixamu
HAay4YHOTO MOMCKA U
IPaKTHYECKOH paboThI ¢
HHPOPMAIIHOHHBIMH
HCTOYHHKAMH, METOJAAMHU
[IPUHATHS PELICHUN IS
peleHus 3agay




HHXEHEPHOU
JIeATEILHOCTH B 06nacTH
CBUY ycTpoiicTB 4 aHTEHH.

I1IK-1 Cnocoben

ITK-1.1. 3naer npUHIKILI

3HaeT MPUHIHUITLI

TecToBrie BOnpoCHL

OCYIIECTBIIATE CHCTEMHOTO IOOX0a4a B CHCTEMHOTI'O IIOaX0Ja B HpaKTI/IKO-
TIO/ITOTOBKY IIPOEKTHPOBAHHH CHCTEM y IIPOCKTHPOBAHNH CHCTEM OPHEHTHPOBAHHOE

CBS3H (TEICKOMMYHUKAIMH | CBA3M 3a/IaHHE
THTOBRIX IIK-1.2. 3naer (TenexoMMyHUKaIHiA), KIT
FCEHRFICOR: COBPEMEHHBIE TEXHHUECKUE | METOABI 06paboTKy 1
IIPOCKTOB H PEILIEHUs CO3NaHus TIPEICTaBICHUS
NEePBAYHBIA OOBEKTOB ¥ CHCTEM CBA3H | PE3YJILTATOB TIPH
KOHTPOJTb (TeNEeKOMMYHHKAIMOHHEIX | IpoexTHpoBaHuuaCBY
COOTBETCTBHA CHCTEM) U €€ KOMIIOHEHTOB, | YCTPOHCTB U aHTEHH.
pPa3paBATHBACMEI HOBe#Iee 060pynoBanKe H | YMeeT HCII0Ib30BaTh

IpOrpaMMHOE oOecIeYeHne | HOPMATHBHO-
A:IpOeEIal ? ITK-1.3. Vmeer TEXHHYECKYIO
EeAEMICeKOH HCIIONb30BATh HOPMATHBHO-| IOKYMEHTALIHIO IPH
AOKYMEHTAIUM HA | TeXHUYECKYIO npoekTupoBaHnud CBY
pa3nu9HEBIe JOKYMEHTALMIO IPH YCTPOHCTB H aHTEHH.
HH)OKOMMYyHHMKa | Pa3paboTKe MpPOeKTHOM Brnaaeer HaBeikamu
IIUOHHEIE AOKYMEHTAIIMH 0 OPMIIEHHS IPOEKTHOH
OB I1K-1.4. Bnageer HaBBIKAMHU| 11y venTamun B
T — odopMIIeHHSs IPOEKTHOI COOTRETCTBHH CO

JIOKYMEHTAIHH B
MEKAYHAPOMHEIM | 0 1ReTCTRHE CO CTaH/IapTaMK 1
CTaHIapTaM K CTaHIapTaMy U TEXHUYECKHMH
TEXHUYECKUM TEXHUYESCKUMH perylaMeHTaMH py
periaMmeHTaM periiaMeHTaMu pa3pabotke CBY

YCTPOKNCTB U aHTEHH
Pa3IMIHbIX THIIOB.

[TIK-2. Cnoco6en | INK-2.1. 3uaer 3HaeT COBpeMEeHHBIe TecroBrle Bonpocsr.

NIPOBOJAMTH
IIPEANPOEKTHYIO
HOJArOTOBKY
CHCTEMHOTO
IIpOeKTa
TEJEKOMM YHHKALL
HOHHOU CHCTEME]

COBpEMEHHbIE TpeOOBaHUs
IO TIPOH3BOTUTEILHOCTH,
JOCTYITHOCTH,
6e3omacHoCTH,
MacmTabupyeMocTH,
HMHTETPallMH TEXHOJIOTHIA,
YTIPABIIIEMOCTH CHCTEM
CBS3H (TEICKOMMYHHKAIIHH )
IK-2.2. Ymeer onpenensts
33/1a4H, peIacMEIe ¢
MOMOIILIO
HHQOKOMMYHHKATHOHHON
CHCTEMBI U 0XH/IaeMBIe
pe3ybTaTh ee
HCIIOIBb30BAHUA

[IK-2.3. Bnageer HaBbIKamu
CPaBHHUTENLHOIO aHAIN3A U
OTIPECIICHHUS PHCKOB,
CBA3aHHBIX C peajin3alueit
Pa3IHYHBIX BApHAHTOB

TpeOOBaHHUA 110
IIPOH3BOTUTEIBHOCTH,
JOCTYIIHOCTH,
OesomacHoCTH,
MacmrabupyeMocTy,
HHTETPALMK TEXHOJIOTHH,

YIIPaBIAEMOCTH yCTPOHCTB

CBUY u anterH, cucTeM
CBA3H

VYMeer onpenensars 3agaym,

pelraeMele ¢ IIOMOIIBIO
HHOOKOMMYHHKAIHOHHOMH
CHCTEMEI M OLIEHUBATh
OXHMJAEMBIE PE3YIILTATHI

IIpH npoexktupoanuy CBY

YCTPOMCTB H aHTEHH.
Bnageer HaBpIKaMu

CPaBHHATECIILHOTO aHAJIN3a H

ONpee/ICHUS PUCKOB,
CBA3aHHBIX ¢ peajM3aluei

[TpaxTuko-
OPUEHTUPOBAHHOE
3afilaHHe




Pa3sIMYHBIX BAPHAHTOB
pelueHuit npu
npoextupoanud CBY
YCTpOMCTB U aHTCHH.

[1K-3. Cnocoben
IIPOBOAMTH
pacyeTs no
IIPOEKTY CETEH,
COOpYXKEHUH U
CpEACTB
HH(OKOMMYHHKA
Ui B
COOTBETCTBHH C
TEXHUYECKUM
3a[JaHUEM C
HCIIOJIb30BAHHEM
KaK CTaHJJapTHBIX
METOJIOB,
IIPHEMOB U
CpeACTB
aBTOMAaTU3AIMH
IPOEKTHPOBAHHUS,
TaK U
CaMOCTOSITEIIEHO
CO3/1aBaeMbIX
OPUTMHATBHBIX
IIpOrpamMm

IIK-3.1. 3HaeT HOpMATHBHO-
MpPaBOBBIE HOPMATHBHO
TEXHUYECKHUE U
OpraHH3aIllMOHHO-
METOAHYECKHE TOKYMEHTE,
pErnaMeHTHPYIOIIKE
MPOEKTHYIO TOATOTOBKY,
BHEJIPEHUE U SKCILIYaTaIHIO
CHUCTEM CBS3H (Tee
KOMMYHHKAIIHOHHBIX
CHCTEM), CTPOHUTEIBCTBO
00BEKTORB CBS3U

INK-3.2. 3naer npuHUUATIEI
IIOCTPOEHUSA TEXHHYECKOTO
3a[JaHus IpU
aBTOMATH3AIIUU
IIPOEKTHPOBAHHSA CPENCTB U
CETEH CBI3H H UX
3JIEMEHTOB, CTPYKTYPY H
OCHOBEI ITOJITOTOBKY
TEXHUYECKOH U IIPOEKTHOMH
JOKyMEHTaIlHH

I1K-3.3. Y™Meer BBIABIATD U
aHAIH3KUPOBATH
IIPEUMYINECTBA U
HEJIOCTaTKH BapHaHTOB
IIPOCKTHBIX PEINECHHH,
OLIEHHBATh PUCKH,
CBA3aHHBIE C pean3alucii
IIPOEKTa

[IK-3.4. YMmeet
HCMIOJIb30BaTh COBPEMEHHBIE
HHGOPMAIIMOHHO-
KOMMYHHKAITMOHHEIE
TEXHOJIOTHH, B TOM 4HCJIE
CHECIHAIM3UPOBAHHOE
IIporpaMMHoOe obecrneueHue
UL pelieHus 3aday
IIPOEKTHPOBAHHUS H
IIPOBEJICHUS pacueToB
[IK-3.5. Binageer naBsikamu
cbopa HeXOaHBIX JIaHHBIX,
HEOOXOIUMBIX s
Pa3paboTKK IPOEKTHOM

JOKYMEHTaITHK

3HaeT HOpMAaTHBHO-
[IPaBOBBIC HOPMATHBHO
TEXHUIECKUE U
OpraHM3aI[MOHHO-
METOAUYECKHE
JOKYMEHTHI,
peTIIaMEHTUDPYIOIIHE
HPOEKTHYIO IIOATOTOBKY,
BHEJIPEHHUE H
IKCILTYaTaIMIO CHCTEM
cBs3H, ycrpoticts CBY u
AHTEHH, CTPOMTEILCTBO
OOBEKTOB CBA3M. 3HaeT
METOIBI
4BTOMATU3HPOBAHHOTO
[IPOEKTHPOBAHHS U
IIPUKJIATHBIE
KOMIIBIOTEPHBIC
IIPOrpaMMEL.

YMeerT BLIIBIIATE U
aHAIU3HPOBATh
IIPEHMYIIECTBA U
HEIOCTaTKH BaPHAaHTOB
TIPOEKTHRIX PEIIECHUI,
OLIEHUBATh PHCKH,
CBS3aHHBIC C peaIu3aliuei
IPOEKTa 1o pa3paboTke
aHTeHH M ycTpoitcts CBU
ISt CHCTEM CBSI3H. YMeeT
MCIIOJIb30BATh
CHENHATH3UPOBAHHOE
[IPOrpamMMHOe
obecnedenue npu
IIPOCKTHPOBAHKH AHTEHH H
ycTpoiicte CBY.
Braneer naBbixamm cGopa
HCXOIHBIX JaHHBIX,
HEOOXOMMMEIX IyIst
Pa3paboTKu NMPOEKTHOM
JMOKYMEHTAIIHH CHCTEM
CBS3H KacaloMMXcs
BOTIPOCOB aHTEHH U
ycTpoiicte CBY.

TecroBeie BOMPOCEL.
[IpaxTuko-
OPHEHTHPOBaHHOE
3alaHue
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4. OBbEM U CTPYKTYPA JUCHHAIIJIMHBI

TpynoeMKxocTs TUCIHILTHHBI COCTABNSAET 6 3a4CTHRIX SAHUHMIL, 216 4acoB.

TemaTu4decknii mian
popma 00yueHus — ouHasn

KonTakTtHas pabora Dopmsl
obyyaromuxcs TEKYIOETo
¢ IeJaroru4ecKuM KOHTpPOJIs
g_ abOTHHKOM = yCII€Ba€MOCTH,
5 - = |3 @ dbopma
El ¢ E 5 | B S | IpPOMEXYTOUHOM
Ne | HaummenoBanue teM w/mm | § 3 = 8 |3 =
n / S = R - aTTecTaluu
pa3nenoB/TeM JUCIUILTHHEL 3 5 = 8 o | £§5| 2
Q = % =
S 0E| 3| 8|85 2
TS E Bl
: 5878
E51S |2
= = ® @)
1 | Jluauu nepemayn CBY. 1 2 1 9
> CornacoBanue THHHIA 5 23 4 2 4 5 10
nepenayn CBY.
Martpuusl paccestHis, UX
3 | CBOMCTBA ¥ METOJbI 5 4,5 4 2 8 1 10
HU3MEPEHHs.
4 | Muoronomocuuku CBY. 3 6,7 4 2 8 : it PCHTHHF-IK RET RO
5 | OCHOBBI TEOPHH AaHTEHH. 5 8 2 1 1 10
OcHoBHbIe TapaMeTpsl
6 | aHT€HH K METOIBI UX 51 9,10 4 2 4 2 10
H3MEpPEHHUS.
7 BubpartopHbie 1 menesie 501,12 4 2 > 10 PelTHHT-KOHTpOTE
AHTECHHBL 2
g Ane“pTypHme aHTEHHBI M UX | ¢ 13.14 | 4 5 8 1 10
CBOMCTBA.
9 3epKayibHBIE 5 15,16 4 > 1 10
napabonHYeCKHe aHTEHHBI.

10 AHTEHHBIE peIeTKH. 5 17.18 | 4 2 4 > 10 Pemnnr—;om‘ponb
Beero 3a Scemectp: 36 | 18 | 36 99 | Dxsamen (27), KII
Hanmuaue B mucuunnnne KIVKP +
Hroro mo aucuummee 36 | 18 | 36 99 | Dx3amen (27), KI1

Colxep;lcalme JCKIMHOHHBIX 3AHATHI 110 JTHCOHUIIIHHE

Tema 1. Jlunun nepenaun CBY.
OcHoBuble napaMerpsl. THIbl HEHKH nepenayy. OBMHOCTD HX paccMoTpeHusi. MateMaThHyeckas

MOJIENb peryApHOHA TiHuK nepeadd (JIIT). HopMupoBaHHble HANPAKEHHUS ¥ TOKH. Koadpduunent
OTpaKEHHS.




Tema 2. CornacoBanue n1uHHEH nepenaqu CBY.

BexTtopubie auarpaMMel. Paznuunsie pexxuMsl paboTsl. Tparchopmalus conpotusieHui. Kpyrosas
JMarpaMma ConpoTHBIEHUH (quarpaMma Bomsnepra). HeobxonumocTs cornacosanus. [loctanoska
3a7a4. Y3KOIIOJIOCHOE COTIacOBaHHeE, aJITOPHTMBI B pacdeT cxeM cornacosaHus. CoracoBaHKe B
TpaKTe cO MHOTHMH HEPETY/IAPHOCTAMH.

Tema 3.MaTpuilbi pacCesHus, HX CBOMCTBA M METOZBI H3MEPEHUA.

Buasr Matpun. Matpuna paccesnus. [loctouncTa. [IpuMeHeHre 1/isl ONIUCAHUS PAaOOThI yCTPOHCTB.
WieansHele U peanbHble MaTPHIBL B3aMMHOCTB, OTCYTCTBHE IOTEPh H CHMMETPHUS
MHOTOIIOMIOCHUKOB.CNIe/ICTBHS M3 YHHTAPHOCTH MaTPHIBI paccesHus. MeTosl uaMepeHus
3JIEMEHTOB MaTpHUIIbl PaCCESHUA.

Tema 4. MuoronomocHuka CBY.

CBY MHOrOMOMIOCHUKH OT ABYXIIOIFOCHUKOB A0 BOCHBMHUIOMIOCHUKOB. KOHCTpyKIIMK yCTPOUCTB
CBUY. CornacoBaHHbI€ HArpy3KH, KOPOTKO3aMbIKaTelH, mepexopl B JIII, Bpamaromuecs
couneHeHus. HanpasiieHHbIE OTBETBHTENH H AETMTEIN MOLIHOCTH. DEPPUTOBBIE YCTPOHCTRA.
Tema 5. OCHOBBI TEOPHH aHTEHH.

HasHaueHMe U CTPYKTypHas CXeMa AaHTEHHBI.

[Mone u3my4yeHUs aHTEHHBI B JATbHEH, OMMKHEH U IpOMeXKyTOUHOH obnacTsax.Ponb aneMeHTapHBIX
H3Tydarelieit B ONpPEAEICHAN TapaMeTpoB aHTEHH. OCHOBHBIE TEOPEMBL.

Tema 6.OcHOBHBIE TapaMeTPEl AHTEHH M METOBI WX H3MEPEHHMS.

KommnekcHas quarpaMma HanpaBleHHOCTH. BTopuyuHbie napaMeTphl, XapakTepU3yIolye
HanpasiieHHOcTh. KH]I 1 k03¢ puIeHT yculeH!s aHTeHHBL. AHTEHHA KaK YeThIPEXITOMIOCHHUK.
BxoHO€ CONPOTHBIEHHE U CONIPOTHRIIEHHE U3TyIeHUS. MeToAbl H3MepEeHHs TapaMeTPOB aHTEHH. .
Tema 7.Bu6patopHsie H IIENEBbIE AHTCHHBI.

Onextpuaeckuii BUOpartop. [lone usmydenus subparopa, ConpoTuBieHue u3mydenus, KH/I.
Bxoanoe conporusnenus sBubpatopa. Lllenessle anTeHHBL KOHCTpYKIMK BHOPATOPHEIX H HIETEBBIX
anTeHH. CnocoOpl MX Bo306yxaeHHA. [10I0CKOBBIE H MUKPOIIOJIOCKOBBIE AHTEHHEI.
CBepXImHpPOKONOIOCHEIE aHTeHHEI. CBA3aHHBIe BUGpaTopsl. Meton HaBoauMbix JJIC.

Tema 8.AnepTypHble aHTEHHBI M MX CBOMCTBA.

Crioco0e1 pacueTa nmoseii miockux packpssoB . KH]T u a3¢dexTuBHAsS TOBEPXHOCTE MIOCKOTO
cHH(}a3HOro pacKperBa. M3mydeHne IIOCKHX PacKPHIBOB KPYTIIOH U NPAMOYTONBHOM GOPMBL.
Pynopnble anTenHbl. JIMH30BbIC aHTEHHBI. 3epKaNbHbIE AHTEHHBL. YTIpaBIeHHE MON0KEHAEM
[TITABHOTO MaKCHMyMa.

Tema 9. 3epxanbHele napabommueckue auteHns ([1A).

Bungei 3epkan. O6myqarenu [TA. PasHOBHIHOCTH aHTEHH.

Tema 10. AaTeHnnsle pemetku (AP).

Teopema nepeMuoxenus. JIMHEHHBIE U IIOCKKE AHTEHHBIE PEIIETKH.

Da3upoBaHHbIE AHTCHHBIC PEIIETKH. YIIPaBICHHE IOJI0KEHHEM Jiyda. PesxuM CKaHApPOBAHHUS
.PaccornacoBanue npu ckanrpoBannd .MHorory4yessie AP.

Couepxcalme JlaﬁopaTopm,lx 3aHATHH 10 THCITUILTHHE.

Tema 1. M3ydeHne 31eMEHTOB BOJTHOBOJHEIX TPAKTOB.

H3smepenre MaTpuIl paccesHHS IEMEHTOB BOTHOBOIHBIX TPAKTOB.

Tema 2. Hcenenosanne heppHTOBBIX yCTPOMCTB Ha NPSIMOYTOJIFHBIX BOTHOBOIAX.
Wsmepenne MaTpHI paccesHAST GeppUTOBLIX YCTPOKCTB HA IPAMOYTONBHBIX BOTHOBOJAX.
Tema 3. MuoronomocHuku CBY.

W3mepenne MaTpHIsl paccesHus MHoronomocHukoB CBU B mooce 9acToT.
Tema 4. Y3K010IOCHOE COrIaCOBaHHE.

V3KOIOJIOCHOE COrIacOBaHUE KOMILIEKCHOM HArpy3KH.

Tema 5. M3nydenue pynmopHBIX aHTEHH.

M3Mepenne [uarpaMM HallpaBJIE€HHOCTH PYIIOPHBIX AHTEHH.

Tema 6. iamepenne ko3dPUnneHTa YCHUICHUS PYIIOPHBIX AHTEHH.
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UsMepenue K03 QUIHEHTa YCUIIEHHs PYIIOPHBIX aHTEHH METOIOM ILUIOCKOTO 3KpaHa .
Tema 7. 3ydeHune TMH30BBIX aHTEHH.

M3Mepenne quarpamMM HalpaBIEHHOCTH TMH30BBIX aHTEHH.

Tema 8. JIuHelHBIe aHTCHHEIC PEIIETKH.

M3MepeHne auarpaMM HallpaBJICHHOCTH JIHHEHHBIX aHTCHHBIX PEIICTOK.

Conepmalme NDPAKTHYCCKHX 3AHSATHI [0 JUCIHILIHHE

Tema 1. JIunuu nepenaqu.

OcHopHbIe napaMeTpbl. THIBI iHUI nepefadd. OOIMHOCTE HX pacCMOTpeHHs. MaremaTiyeckas
Mozens perynspHoit muaun nepenaan (JIIT). HopmuposaHHsie nanpsikenus 1 Toku. Kosdduument
oTpaxkeHHs. Hanpsskenus ¥ TOKH B ipon3BonbHoM ceyenun JIIT. Pacuet mapamerpos JIIL

Tema 2. CornacoBanue JIIT.

BextopHble muarpammel. Pasnuunsle pexxumsl pabotsl. TpaHchopMarus conpoTusinenuit. Kpyrosas
JMarpaMMa COnpoTHBIIEHHH (nuarpamma Bonbnepra) .HeoGxoaumocTs cornacosanus. [loctanoska
3a7a4d. Y 3KOIOJIOCHOE COITIaCOBAHHE, AITOPUTMEI H PacyieT cxeM coriacoBanus. CoracoBaHHe B
TpaKTe CO MHOTHMH HeperyIapHOCTaM. Pelnenne 3ana4 cornacoBaHHs.

Tema 3.MaTpHLs! paccesHHA, MX CBOWCTBA U METOIbI M3MEPEHHA.

Buast matpu. Marpuna paccesaus. JlocronrcTsa. [IpuMeHenne g onucaHus paboTel yCTPOACTB.
WneanbHble U pealbHble MaTpPHANBL. B3aMHOCTH, OTCYTCTBHE NOTEPh K CHMMETPHS YCTPOUCTB.
CrnencTBus U3 YHHTApPHOCTH MaTpuisl paccessHAs. CocTaBHBIE MHOIOMIOIIOCHBIE YCTPOKCTBA.

Tema 4.MuoronomocHuku CBY. .

CBY MHOTONOMIOCHMKH OT ABYXIOIIOCHHKOB O BOCBMHUIIOIIOCHHKOB. KOHCTPYKIMH yCTpOICTB
CBU. CornacoBaHHbIE Harpy3KH ,KOpPOTKO3aMBbIKaTe/H, mepexos! B JII1, Bpamaromuecs
cowleHeHMs. HanpaB/ieHHEIE OTBETBHTENH | JETHTEH MOIMHOCTH .DeppHTOBEIE yCTPOCTRA.
CocraBHBIE MHOTOIIOIOCHBIE YCTPOHCTBA.

Tema 5. OCHOBEI TEOpPUHU AHTEHH.

HasHageHue U CTpyKTypHas cxeMa aHTeHHbI. [lolie U3TydeHns aHTeHHBI B AanbHEH, ODKHEH U
IPOMEXYTOYHOH 001acTsax. Poib 3eMeHTapHEBIX H3TydaTeniel B ONpeACICHHH TapaMeTPOB aHTEHH.
Tema 6.0cHOBHBIE MAPAMETPbI AHTEHH M METOIB! HX H3MEPEHHA.

KoMiulekcHas iuarpaMma HanpabiaeHHOCTH. BTOpHYHEBIE TapaMeTphl, XapaKTePU3YIOLIHE
HanpasineHHoCTh. KH/I 1 k03¢ dHIHeHT yCUNeHNA aHTeHHBI. AHTEHHA KaK Y€ThHIPEXIOIIOCHHK.
BxonHoe conpoTHBIEHHE U COIPOTURIICHUE U3TydeHHs. MeTOo bl U3MEpeHH s IIapaMeTPOB aHTEHH.
PacueT mapaMeTpoB aHTEHH.

Tema 7.BuGpatopHbie ¥ nie/IeBble AHTEHHBL.

Onextpudeckui BuOpatop. [one u3myyeHHs CHMMETPHYHOTO ANIEKTPHYECKOTO BUGpaTopa,
JrarpaMMa HallpaBIIeHHOCTH, conpotusiieHre usrydenus, KH/I. Pacuer /TH BuGpaTopHbIX aHTEHH.
Bxonnoe conpotupnenus Bubparopa. lllenersie anTeHHBL. KOHCTPYKIHY BUOPATOPHBIX H INENEBLIX
aHTeHH. Cnocobs! ux Bo36yxaenns. [10J0CKOBbIE H MEKPOIIOJIOCKOBLIE aHTEHHEL.
CBepXIHMpPOKONIONIOCHBIE aHTeHHEI. CBA3aHHbIe BUGpaTopbl. MeTon HaBoauMmex DJIC

Tema 8.AneprypHble aHTEHHBI U X CBOKCTBA.

Crroco0r1 pacdeTta moseii miuockux packpsmos . KH/I 1 s3¢ddexTuBHas NOBEPXHOCTS IIIOCKOTO
cuH(a3HOro packpeiBa. M3imydeHHe MIOCKHX pacKphIBOB KPYTJIOH B IIPAMOYTOIBHON (OPMBIL.
PynopHele anTeHHBl. JIUH30BBIE aHTEHHBL 3epKajbHbIC AHTECHHBL. YTIpaBJIeHHE II0JIOKEHHEM
ITTaBHOI'O MaKCUMyMa.

Tema 9. 3epkanpHble mapabomuueckre anTeHHBI (311A).

Buapr 3epkain. O6myuarem ITA. PasHoBuaHOCTH anTerH. Pacuer 3ITA pa3sjM4HBIX THIIOB.

Tema 10. AnTennsie pemerku (AP).

Teopema nepemHoxeHns. JIMHEHHEBIE U IUIOCKHE aHTEHHKIE PEIIETKH.
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Da3upoBaHHbIC AHTEHHBIC PEIIETKH. Y IPABJICHHE NOJI0KEHHEM nmy4a.PexuM ckaHHpOBaHUA.
PaccoracoBanpe IpH ckaHupoBaHuu .MHoromy4essie AP. Pacaer AP.

5. OLIEHOYHBLIE CPEJACTBA JJIsI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
[IPOMEKYTOUYHOM ATTECTAIIMH 110 HTOT'AM OCBOEHUSA TACLHUATIIAHBI
1 YYEFHO-METOJWYECKOE OBECIIEYEHHE CAMOCTOSTEJILHON PABOTBI
CTYJAEHTOB

5.1. Texymui KOHTPOJIb yCIIEBAEMOCTH

PeiiTuHr-koHTpoJb 1. TecTnl

Bapmnanr 1
1. CoracoBaHHas Harpy3ka o6ecnednBacT pexKuM BOJTH:
1 )cTosA4unX:
2)0erymux;

3) cMeInaHHbIX;
2. 3nagenre KCB npu cornacoBaHHOH Harpyske:
1)0;
2)2;
3)1;
3.Yepes ueTREPTH JUTMHEI BOJHB KOPOTKOE 3aMBIKaHHe TPaHC(HOpMUpYeETCs B:
1) BonmroBOE compoTtusienue JIII;
2) KOPOTKOE 3aMBIKaHHE;
3) X0n0CTOM XOX;
4.CornacoBaHHas HArpy3Ka Ha AUArpaMMe MOJIHBIX COIPOTUBICHHH U IPOBOIUMOCTEH
HaXOAUTCS:
1) B nenTpe quarpamMmel,
2) Ha BHEIMHEH OKPYKHOCTH;
3) B BepxXHE# TOUKe AUATPAMMBI;

Bapuanr 2

1.HopMupoBaHHOE CONPOTHBICHUE COTIIACOBAHHOM HATPY3KH HMEET:
1) aKTUBHOE CONIPOTHBIICHUE PABHOE HYJIIO,
2) peaKTHBHOE CONPOTHBIICHHE PABHOE IUHHIIE,
3) akTMBHOE pPaBHO €IMHHUIIEC, PEAKTUBHOE — HYJHO,
2.CornacoBaHue napauieTbHbIM muteiihoM TpebyeT nepexona K uarpamMMe IIpOBOIHMOCTEN:
1) na;
2) HeT;
3) He UMeeT 3HaYEHU;
3. HemmaroHanbHEIE 3JIEMEHTEI MAaTPHIIBL S U3MEPSIOTCA IPH MOMOIIH:
1) A3MEPUTENLHON JIHHHH,
2) KOpPOTKOTO 3aMBIKaHHS;
3) IETEKTOPHOM CEKIMH;
4 Namepenue 6ompmux KCB Brmonasercs METOIOM:
1) yABOCHHOIO MMHUMYMA,
2) CKOJIB3AMIEH HArpy3KH;
3) Tpex 3TaNoOHHBIX HArpy30K;

Bapuanr 3
1. YeTBepTHBOIHOBEIA TpaHchopMaTop BKmodaeTcs B To Mecto JIIT , rae:



1) aKTHBHOE CONPOTHBICHHE PABHO HYJIO;
2) peakTHBHOE CONPOTHBICHHE PABHO HYIIIO;
3) aKTHBHOE U PEaKTHBHOE COIIPOTHBIIEHHS PAaBHEI HYIIO;
2. MaTrpuna paccessHus S yCTAaHABIMBACT CBA3b MEXKIY:
1) Tokamu 1 HanpsbxeHrsMH B JIIT;
2) CONPOTHBJICHUAMH Ha BXOJI€ H BBIXOJIE YCTPOHCTBA;
3) KOMIIIEKCHBIMH aMILTUATYJaMH¥ TAAI0MHX H OTPAKEHHBIX BOJIH,
3. Kakoe CBOHCTBO MATPHIBI PACCESHIS TOBOPHT O HETMCCHIIATHBHOCTH yCTpOHCTBaY:
1) paBeHCTBO HYITIO KO3(QOHIMEHTOB OTPAKCHHA;
2) CHMMETpHS HJIEMEHTOB MAaTPHIIEL S;
3) YHHTAPHOCTH MAaTPHIBI S;
4.Yxa3aTh METOJ U3MEPEHHS JUATOHATBHEIX YJIEMEHTOB MaTpPUIHI S:
1) MeTox 3aMelIeHHs,
2) METOA BAJIKH;
3) METOI CKONB34INEH HArPY3KH;

PeiiTHHr-KOHTpOJb 2. TecTnl

Bapwuanr 1

1.Kakas aHTE€HHA OTHOCHTCS K KJTacCy alepTypHbIX?
1)pynopHas;
2) subparopHas;
3) 6erymux BOJIH;

2. BxomHO€ cOnpOoTHBIEHHE IOIYBOIHOBOIO CHMMETPHYHOIO IEKTPAYIECKOro Bubparopa

paBHO:
1) 500mMm;
2)73.1 Oma
3) 1000M;

3.B kakoii 30He U3MepseTcs AuarpaMMa HanpasjaeHHoCcTH (JIH) aHTenn
1) OmmxHEH;
2) mIpOMEXKYTOUHOH ;
3)manbHER;

4. Kakosa /IH munomna I'epna B minockoctr BekTopa E:
1) sin( teta);
2) 1+cos( teta);
3) 1;

Bapuanr 2

1.JIH aHT€HHBI MOXXET H3MEPATHCA:
1) TOJIBKO B pexXuMe Iepeaayn;
2) TOIBKO B peXUME IPHEMA;
3) xaK B pexXuMe IIPHEMa, TaK U B PEXKHAME [IE€PeIayH;
2. lllupuna rnasHoro nenectka JIH no nomo usMepsiercs o ypoBHIO:
1)0.5;
2) 0.707;
3)0.1;
3 Makcumanenei KHJI uMeeT aneprypHas aHTeHHa, HMeIoNIas:
1) paBHOAMIIMTYAHBLM CHH(]A3HBIN PaCKPHIB;
2) cuH(a3HbIH pacKpbIB IPH KOCHHYCOMIAILHOM PACTIPEACICHNH aMILIMTY/IbI;
3) paBHOAMIUTUTYHBIH PACKPHIB ¢ KBAAPATHIHBIM pacnpe/ielieHueM (a3l
4. B xakux npejenax MOXeT H3MEHATHCH KOG PHIIUEHT UCTI0Ib30BaHU IOBEPXHOCTH
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artennsl (KUIT)?:
Dot 0 mo 0.5;
2)otr 0 mo 1;
3)ot 1 10 6ECKOHEYHOCTH;

Bapmuanr 3

1. Vpemmaenne 5GGeKTHBHOM TOBEPXHOCTH AHTEHHBI B 2 pa3a IIPUBOJUT K:
1) ymensmennto KHJI B 2 pasa;
2) yeemuuernuto KHJI B 2 paza;
3) ysenuuenuto KH/I B 4 pasa;
2. Kax u3menntcs KH]I anepTypHO# aHTEHHBI, €CITH ITHPUHA TIABHOT'O JICIIECTKA JIH
B 00eHX IUIOCKOCTSX YMEHBIIUTCA B JBa pasza’:
1) yBenuauTcs B 2 pasa;
2) yMeHbIIUTCS B 2 pasa;
3) yBenwuuTes B 4 pasa;
3. COnpOTHBIIEHHE M3TyYSHHs MOMYBOIHOBOIO BHOPATOpa PABHO!
1) 50 Om;
2) 73.1 OmMa;
3) 200 Om;
4. AKTHBHOE CONPOTHBIIEHHE CUMMETPHYHOTO JIEKTPHIECKOro BUOpaTopa JUTAHOM,
paBHOM JUTHHE BOJIHEL, PABHO:
1) 50 Om;
2) 73.1 Oma;
3) HeCKoaBKO ThICTY OM;

Peliruar-koHTpoas 3. TecTnl

BapuanT 1
1.Kako#t pyrop Ha3bBaeTcs E-ceKTOpHaIbHBIM? :
1) pasMepbi KOTOPOTO H3MEHSIOTCA B ILIOCKOCTH BekTOpa E;
2) pa3Mepsl KOTOPOTO H3MEHAIOTCA B IIIOCKOCTH, OPTOTOHAIBHOH ITOCKOCTH
BekTopa E;
3) pa3sMepHl KOTOPOTO H3MEHSIOTCS B 00EUX ILTOCKOCTAX;
2. AMIIIMTY/IHOE pacupenenenne B E M1ockocTr pynopHO# aHTeHHB! ABISETCS:
1) KOCHHYCOMTATBHBIM;
2) paBHOMEPHbBIM;
3) xybudeckum;
3. OnTUMaIBEHEIM HA3bIBAETCS PYIIOP, MMEIOIIHUH:
1) camyro GONBIIYIO JUIMHY;
2) HauGoNbIINuEe pa3MeEpPEI allepTYPEI;
3) makcuManbhbii KH]] npu MUHHMAIBHBIX pasMepax;
4.YTo U3 NEPEUUCICHHOTO HE MOXKET ABJIATHCS SIEMEHTOM THH30BOH aHTEHHKI?:
1) pymop Manbix pa3MepOB,

2) 3epKaio;
3) nuH3a;
BapunanT 2
1. Vekopsromas THH3a HMECT MMOKa3aTesIb IPEIOMICHHUS !
1) 6omprne 1;

2) MeHb1uE 1;
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3) paBHBIi 1;
2. KBagparuunas dasopas omubKa B anepType JTMH30BOI aHTEHHBI IIPHUBOIMT K:
1) pacimupenyro raBHoro nenectka [IH 1 CHIXEHAIO YPOBHA OOKOBBIX;
2) ) pacIIMpEeHHIO [NIABHOTO JIENIECTKA JTH ¥ mOBBIIEHHIO YPOBHSA OOKOBBIX;
3) H3MEHEHHIO IONOKEHHS TJIABHOTO JIENIECTKA B IPOCTPAHCTBE;
3. Kaxoif THII 3epKaTbHBIX apaboIHIecKiX aHTeHH AMEET MUPHHY [TABHOTO
nenectka JIH, oTmmuatommyocs B mnockocTsx E u H B Heckombko pasz?:
1) mapabosiou ] BpalmeHus,
2) yceueHHbIH n1apaboonn ;
3) mapabonH9eCKui IATMHIP;
4, Kaxas U3 3epKabHBIX apabOoIHYecKUX aHTCHH UMeeT 0oJjiee paBHOMEPHOE
pacnpefeneHHe B pacKphiBe?:
1) nmunHOGOKYCHAS;
2) cpenHedoKyCcHas;
3) kopoTKohOKyCHAs,

Bapuanr 3
1.YpaBHeHHe IpodHIL 3epKaja 3ePKATbHOH napaboIMYecKOd aHTEHHEI :
1) x* + y’=4fz;
2) xy=41z;
3) X +y=4f;

2. TIpu yBeTM9eHUH YHCTIa 31EMEHTOB THHEHHO! aHTEHHOH PEIETKM (AP) B 2 paza
IMHPHUHA [JIABHOT'O JIENECTKA:
1) yBenuumTes B 2 pasa,
2) yMeHbIIUTCA B 2 pasa;
3) ymeHbIIHTCA B 4 pasa,
3. Pe3oHaHCHOHM BOJIHOBOAHO-IIeNeBOH AP Ha3bBaeTCs peIIeTKa ¢ pacCTOSHUEM
MEXTY DJIEMECHTAMHU DABHBIM:
1) ueTBEpTH ANHUHBI BOJIIHBI B BOIIHOBOJE;
2) IUIAHE BOJIHBI B CBOOOAHOM NPOCTPAHCTBE;
3) MOJIOBHHE [UIMHBI B BOJTHOBO/JIE;
4, Illupuna raaseoro senectka JJH curasHol cuCTeMBl HEHATIPaBICHHBIX
usmygarenen gmHo# L moyposHio 0.707 cocrapser:
1) 114nsam61a/L ,rpaz;
2) 51msm6pa. L, rpan;
3) 75nambpa.L, rpanx;

5.2. Ilpome)lcy'ro'maﬂ aTTecTalMd 110 HTOraM OCBOCHHSA JHCIHITIHHBI

Bonpochl K 3K3aMeHY.

. HazHauenue ¥ OCHOBHEIE CBOMCTBA aHTEHH.

. KitaccHueckuii ¥ BOJHOBOH IOIXO K OIMCAHMIO CBOMCTB MHOronomocHukoB CBY

. Knaccudukanvs aHTeHH.

. Marpuua paccesHus S.

. BxoaHOE CONPOTHUBIICHHE aHTCHHBI

. Cesa3s Mexy Matpunamu S,2,Y.

. COTpOTHBIIEHHE H3ITYy9ICHHS, MOIIHOCTh HM3JIYYCHHS, MOIIHOCTH MOTEpPh, MOJNHAas MOINHOCTD,

KIIJ] anTeHHBI.

8. B3auMHOCTH, CHMMETPHS ¥ HEJUCCUIIATHBHOCTD ycTpoicTs CBY.
9. 30HBI H3TYUCHUS.
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10. INepenymMepariust BXOZOB yCTpoHCTB. MaTtpunia nepeHyMeparyi.

11. Inarpamma HanpaBI€HHOCTH AHTEHHBI IO MO0 ¥ MOITHOCTH

12. MeToas! U3MEPEHHUS IHArOHATBHBIX 3TIEMEHTOB MaTPHIIBL S.

13. da3oBas xapaKTepUCTHKA HANPABJICHHOCTH, IOJIIPU3AMOHHAS XapaKTepHCTHKA.

14. MeTozbl U3MEPEHUS HEUATOHATBHAIX 3JIEMEHTOB MaTPHLIEL.

15. IllupuHa JuarpaMMbl HAIIPaBIEHHOCTH 110 YPOBHSM.

16. Usmepenne 6ompmux 1 Manex KCB

17. KHJI autenHsl, cBs3b KHJI ¢ pasMepaMH aHTEHHBI, AaMIUTHTYJHEIM ¥ (a3oBeM
pacmpenelieHueM.

18. Metoz 3-X 3TaJIOHHBIX Harpy30K

19. Kosdpduuuent ycunenus (KV) antennsr. Crioco6sl u3aMeperus KY

20. Meton 3aMeIIeHHs.

21. JleficTByromas JyinHa ¥ 3 deKTuBHas miowmaas (nopepxHocTs) anTeHHbl. KMIT anTenner

22. VI3aMepeHuUe 371EMEHTOB MaTPHUIILI S HAa aBTOMATHIECKOM H3MEPHTEIE B IIOJIOCE YaCTOT

23. MakCHMaITbHO-AOIMYCTUMAs MOIITHOCTh, pabO4Hi 4aCTOTHBIH JHAana30H aHTCHHBL.

24. JIpoitHo# T-mMocT

25. Ponb TEOpHH 3JIEMEHTapHBIX H3JTydaTesIed Ipy OIpeIelIeHUH MO

26. U3Ty4EHHUS AaHTCHHEL

27. BoHOBOAHO-IIE/IEBOH HANpaBICHHBIH OTBETBUTEID

28. IIpyHIHI S5KBUBAJIEHTHEIX TOKOB

29. KBagpaTHsIif MOCT

30. H3mydenne 31€MEeHTapHOIO 3MEKTPHIECKOTO JHITOJA

31. I'ubpugHOE KOIBIIO

32. U3imydenne TOHKOTO MPOBOJA

33. HanpapiieHHBIN OTBETBUTEND Ha CBA3aHHBIX JII1

34. DiieMEeHTapHbI MAarHUTHAIHA JTUTIOJb

35. PeppUTOBEI BEHTHIIb Ha 3 deKTe cMEeINeHns nois

36. DneMeHTapHas 3/IeKTpUYeCcKas pamKa

37. OeppuTOBBIA Y -LIUPKYJIATOP

38. Dnement I'olirenca

39. PerymupyeMsrit GpeppHTOBEIi paszoBpaliares

40. PacripeneneHue ToKa U 3apsiia Ha TOHKOM BuOpaTope

41. MareMaTH4ecKas MOJeNb PeryIapHO# THHUH nepenadn (JIIT)

42, IH cummeTpudsoro BubpaTopa u eé cBoicTBa

43. HopmupoBanHoe HanpsokeHne W Tok B JIII. BekTopHas mmarpaMma TOKOB M HANpsOKEHHH
pacrpeZieJIeHUe TOKOB U HanpsokeHui B JITT

44. BxoaHO€E CONPOTUBICHAE aHTEHHBI

45. CBa3p Mexny Matpunamu S, Z, Y

46. JleiicTByIomas [JUIMHA CHMMETPUIHOTO BHOpaTopa

47. Pexxumsl pabotel JIIT

48. ConpOoTHBIIEHHE HATYYCHHS CHMMETPHYHOTO BUOpATOpa B IMMPOKOM JHANA30HE YaCTOT

49. TlapameTpsl, XapakTepH3ylomue peskuMbl paGotsl JIIT

50. BXxoaHOE CONPOTHBIIEHHE CUMMETPHIHOTO BHOPATOpa B IMMPOKOM JHAIa30HE YacTOT

51. Bnusuue pexnma pabotsr Ha KITT

52. Tlone u3iyyaTenei, OTMHAKOBO HANPABIEHHBIX B IPOCTpaHCTBE. TeopeMa IIepeMHOKEHHS

3
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53. Tpancdopmarus conporusienu# B JII1

54. JIuHeHHEIEe CHCTEMBI HACHTUYHBIX H3IydaTeIch

55. BX0oJHOE CONPOTUBJICHAE H NPOBOJAMOCTH KOPOTKO3aMKHYTOTO M Da3’OMKHYTOTrO OTPE3KOB
JII

56. JlBa W3ayuaTens IpU pa3HbIX Ga30BEIX COOTHOIICHHAX M PACCTOSHHSIX MENKITY SNEMEHTAMH

57. YeTBEpPTHBOJIHOBBIN H MOTYBONHOBBIH TpaHCHOpMATOPE COMPOTUBIIEHUH

58. CpoiicTBa cHH(}a3HOK CHCTEMBI HeHAIPABIEHHBIX M3NTy4arenei

59. JTuarpamMma MOJIHBIX COIPOTHRJIEHHN U POBOAMMOCTEH

60. CucTeMa HeHAPaBNEHHBIX U3TydaTene# co cIBUrOM (a3 MexIy TOKaMH

61. V3konmonocHoe cornacosanue B JIIT. OcHOBHBIE TPHHIIMIIBL

62. Ilpumepsl

63. CucTeMa HaIpABJIEHHBIX H3TydaTenei

64. CornacoBaHye napaUieIbHBIM HUIeH oM

65. KoMIUIEKCHOE CONIPOTHBIICHHE CHCTEMBI BUOPaTOPOB

66. CornacoBanue nocjeA0BaTeNbHBIM HUTeH(GoM

67. B3alMHOE COMPOTHBJICHHE NapaILTEebHbIX MOIYBOTHOBBIX BUOPAaTOPOB

68. CornacoBaHue 4€TBEPTHEBOIHOBBIM TPaHCHOPMATOPOM

69. YueT BIMsHKS 3eMITH Ha TapaMeTpbl BUGPaTOpOB

70. CornacoBaHHEIE HAIPY3KU

71. JIH Bubpartopa Haz 3eMiIei

72. KopoTko3aMBIKaTEH H PEAKTHBHBIC HAIPY3KH

73. JIH BuGpaTtopoB Haz 3eMJI€H ¢ KOHEYHOH NPOBOTUMOCTHIO

74. N301TOPBI KOAKCHAIBLHBIX TPaKTOB .

75. Hactpoennbie BuOpatopsl. [lomyBomHOBELA BUOpaTOp M €r0 CBOHCTBA

76. Pa3zneMbl M cowieHeHU. Bpammaromuecs CowIleHeHHA

77. CXeMbl MATaHHS OTYBOIHOBBIX BHOPATOPOB

78. Ilepexozst Mexy JIIT

79. TToryBOHOBIH BHOPATOP C ILIOCKHAM pe(IEKTOPOM

80. Knaccuyeckuil # BOTHOBOM MOIXOJ K ONMCAHMIO CBOHCTB MHOronomocHukos CBY

81. llIneitd-eubparop [Tucronmpkopea

82. Marpuna paccessHuS S

83. CxeMBI MHTaHUA BUOPATOPOB THOKUM KOAKCHAIOM

84. Csa3p Mexay MaTpunamMu S, Z, Y

85. CxeMbI MUTaHUS BUOPATOPOB KECTKUM KOAKCHAIOM

86. B3auMHOCTB, CAMMETPHS H HEAUCCUIIATUBHOCTE ycTpoicTB CBY

87. Hecummerpuunbie BUOpATOPH! B c1ocOOBI UX THTAHUS

88. [lepenyMepalids BXOJOB yCTpoHcTB. MaTpuiia nepeHyMepanui

89. HecummMeTpHuuHEIe BUOPATOPEI C pacIIEPEHHOMN NONOCOH

90. MeToap! H3MEPEHHS TUATOHATBHBIX 3JIEMEHTOB MAaTPHIbI S

91. lupexTopHbIe aHTEHHBI THIIa BOJTHOBOH KaHal

92. MeTtoasl H3MEPEHHS HEUArOHATILHBIX 3JIEMEHTOB MaTPHIIBI S

93. AHTEHHBI OOpaTHOTO H3TYICHHA

94. V3amepenue 6onpmux u Matsix KCB

95. Jlunons Hanenenko

96. MeTon 3-X 3TallOHHBIX HArpy30K
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97. bukoHW4YecKas ¥ KOHHYECKasd aHTEeHHA
98. MeTtoA 3aMemeHus
99. JIucko-KOHyCHasd aHTEHHA

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

M3MepeHure 31EMEHTOB MATPHIIBl S Ha aBTOMATHYECKOM U3MEPHTENE B IOJIOCE 4acTOT
VroskoBas aHTEHHA

JBoito#t T-MocT

YacToTHO-HEe3aBHCAMas aHTeHHA. [IpHHITHITBI IIOCTPOCHHS U CBOUCTBA

BOJIHOBOAHO-INENEBOM HAIPaBICHHBIH OTBETBHTEIb

Ilnockue IOronepuoIHIeCKHe aHTCHHEI

Ksagparssmi MOCT

OcHOBHBIE cBoMcTBa aneprypHbx antens. KHJI. Illupura rnaBroro nenectka JIH
['ubpuaHOE KOTBLO

W3nydeHne MOpAMOYTOJIBHOW M KpYTJIod IUIOMIANOK TPH  pasHOM  aMILIATyJHOM

pacnpeaeneHuu nomns (AP)

110.
111.

AP
112.
113.
114.
115.
116.
117.
118.
119.
120.

HanpapnenHbIi 0TBETBUTEND Ha cBA3aHHAIX JIII
JlnarpaMMmel HampabjieHHON cuH(pa3HOH NPAMOYTOIbHOM M KPYTJIOH MIOMANOK IIPH Pa3HOM

DeppHTOBEIH BEHTHIH Ha 3¢ dexTe CMEemeHns Mos

Brmusane ¢a3oBhIX UCKaKEHUH HA U3ITyYEHHUE [LIOINAAKH

OeppHTOBEIH Y -LUPKYIATOD

N3mydeHne OTKPLITOTO KOHIIA BOJIHOBOAA

Perymipyemslit ¢peppHTOBBIH (asoppalnaTens

OnTUMaNBHELA pyTIOp

Marematudeckas MoJenb peryspHod muHuA nepegaydn (JIIT)

E-cextopuansusni 1 H-cekTopuanbsHeiit pynop

Hopmupopannoe HanpsbkeHne W Tok B JI[I. BexTopHas aumarpaMma TOKOB M HAllPsKEHMH,

pacrnpezaeneHHe TOKOB B HanpsokeHui B JIIT

121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.

[InpamMuaansHeLi pynop

Ces13p MexTy MaTpuiaMu S, Z, Y

Konuueckwnii pyrmop

Pexxumer pabotsi JIIT

Pynop c accumerpuunoit JIH

ITapameTpsl, xapakTepusyromue pexxumsl padotsl JII1

Cocrag JIA, Ha3Ha4YeHHE INEMEHTOB, THUIIBI

Bnusnaue pexuma paboret va KI1/1

YpaBHeHHe, onpeensoniee Tpod b TUHIb

Tpancdopmanus cornporupnerui B JIIT

BiusHue muH3 Ha aMITMTYHBIE paclipeieNieHus B aneprype JIA
BxomgHOe CONpPOTHBIEHHE U NPOBOAUMOCTH KOPOTKO3aMKHYTOI'O M Pa3OMKHYTOTO OTPE3KOB

JIII

133.
134.
135.
136.
137.

Ky6uueckue u kBagpaTuynsie pa3oBsle HCKaXeHH B JIA

UeTBEPTHBOJIHOBBIN H HOTYBOIHOBBIH TpaHCHOPMATOPEI COIPOTHBIICHU M

Tune! napabonuyecKuX aHTEHH, MX CBOMCTBA. Y paBHEHHS NapaGoonaa BpalleH s
JlnarpaMma MOJTHBIX CONPOTUBIICHUH U IPOBOXUMOCTEH

Pacuer napabonuueckux aHTECHH



138
139

15

. ¥3kononocHoe cornacosanue B JII1. OcroBHble prHIAIEL [IpHMepsl
. O6myyarenn mapaGoauyYecKuxX aHTeHH. CBA3b aMILTUTYOHOTO paclpelelieHHs B alepType ¢

JTH o6ryuarens

140
141

142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.

. CornmacopaHue napauleIbHRIM HUIe(oM

. JIH anmepTypHO# aHTeHHEI, €€ cBs3b C AP

CoracoBaHHE MOCNEIOBATENbHEIM IUTEH (oM

CocraBHoe AP u aneprypnbiit KUII [1A

CoracoBaHHe YeTBEPTHBONTHOBEIM TPAHC(HOPMATOPOM

VYuer 3aTeHeHUs packpbiBa oOrydarens. KUII renn

CormnacoBaHHbIE Harpy3KH

KHWIT paccesnns I1A

KopoTko3aMbIKaTen U peaKTUBHEBIE HArPYy3KH

Uzmepenue /TH anTeHH

H30/19TOPBEI KOAKCHATIBHBIX TPAKTOB

H3MepeHune NOISIpH3AIMOHHBIX XapaKTEPUCTHK aHTEHH

Pazbembl H cowieHeHNs. Bpamaromuecs couneHeHus

Metons! H3MepeHus Ko3$PUITHeHTa YCHUIIEHUS aHTeHH

[Tepexoaer mexay JIII.

Hsmepenre ko3 dunueHTa ycuneHHs aHTeHH [0 METOY TUIOCKOTO SKpaHa
PazveMsl u cowneHenus. Bpamaromuecs cogieHeHUS

Ompenenenue BXOMHOTO COMPOTHBICHHUS AHTEHH ITyTeM M3MEpeHHus MOmyis Hu (asel

KO3 PHIMEHTa OTPAKEHHS

158

5.3.1.

. Ilepexonsr mexay JIII

5.3.CamocTrosTeasHas pabora o0yuawmerocs.
3ananus, crpykrypupoBannbie k CPC.

3azanue 1. PaccuuTaTh U IOCTPOUTE B IEKAPTOBOM H MOIAPHOM CHCTEMAX KOOPIMHAT B
HOPMHUPOBAaHHOM M HCHOPMHPOBAHHOM BH/IE€ AMArpaMMY HAIPaBIEHHOCTH CAHMMETPHYHOTO
3MEKTPHYECKOro BUbpaTopa JMHHOM 21=A/4*n, raen-nopsaKoBbIA HOMEp CTYIEHTOB IPYIIIEL.
[lomyyenHsle pe3yabTaThl CPABHUTE C Pe3y/IbTATAMH PacyeTa COCeHMX BapHaHTOB. [TepBhIii
BapHaHT CPaBHHBAEM C 3JIEMEHTAPHBIM 3JIEKTPHUECKHM BHOPATOPOM, & [IOCTENHUM CPAaBHHABAET C
BAPHAHTOM, KOTOPBIH HMeeT HoMep n+1.

3ajganue 2. PaccumMTaTs H IOCTPOUTE B IEKapTOBOM M MOIAPHOM CHCTEMaX KOOPIMHAT B
HOPMHPOBAHHOM H HCHOPMHPOBAHHOM BHJE JWarpaMMy HallpaBIeHHOCTH JIMHEHHON aHTEHHOM
PEMIETKH CHCTEMBI IOJTYyBOHOBBIX BUOPATOPOB B INIOCKOCTH BekTopa E. JlaHHbIe NpHBENCHE! B

Tabmuue.

BapuanTsl Yucno Paccrosnue CnaBur

U3IydaTeneit MeXTy 0 /2 T 3n2
H3ITy4aTelIIMHA

1,2,3,4 2 A2 0 /2 T 3n/2
4,6,7,8 2 A 0 /2 T 37/2
9,10,11,12 2 3M2 0 n/2 T 3n2
13,14,15,16 2 2A 0 /2 T 32
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 /2 T 3n/2
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129.30,31,32 |

3

|

2\

|

0

|

n__ |

3n/2

]

ITponeMoHCTpUPOBATH NP BBOIOMHEHUH PabOTHI TEOPEMY MEPEMHOKEHH.
3aganne 3.PemmTs 33a4y y3KOMOIOCHOrO COTTIACOBAHHUE C IPUMEHEHHEM KPYTOBOM

JuarpaMMbl HOpPMUPOBAaHHBIX CONPOTHBIICHHHE U poBoAMMOCTel Bonbnepra, mpu cieyromux

HCXOJHBIX NAHHBIX.

Bapuant ComnpoTHBieHHE Harpy3Ku Bonnosoe YerpoicTBO
N Ru, OM jXH, OM COMPOTHBJICHHUE | COTNIACOBAHHUS
ZB, OM
1 20 +j20 50 Ilapannensnsni K.3.
)018) (57 (01)
2 30 -j40 50 [Mapannenshsit K.3.
nuieid
3 40 +j40 50 IMapamnensaent X.X.
ek
4 10 -150 50 TlocnenosarensHEIH
X.X. mneid
5 60 +j70 50 YeTBepTHBOHOBEIH
TpanchopMaTop
6 70 -j10 50 [Mapannensusii K.3.
e
7 80 +j20 50 IlocnenoBaTenbHBIH.
K.3 mneiid
8 90 -130 50 Iapannensusni K.3.
ek
9 100 +j40 50 IlocnenoBaTenbHEIit
X.X. uuteid
10 110 -160 50 YeTBEepTHBOTHOBBIIH
TpaHcopMaTop
11 120 +)70 50 YeTBepTHBOIHOBEIH
TpaHchopMaTop
12 130 +10 50 ITocnepoBaTenbHEBIA.
K.3 mneiid
13 140 -120 50 YeTBepTHBOIHOBKIIH
TpaHchopMaTop
14 150 -j150 100 YeTBepTHBOIHOBEIIM
TpaHcopMaTop
15 20 -j170 100 IlocnenorarenbHbIM
X.X. mureid
16 30 +j70 100 IMocnenosarenbHEA.
K.3 mneid
17 40 -j110 100 IMapannensusrii K.3.
el
18 50 +j50 50 IMapannensueni K.3.
e
19 10 -j10 50 [Tapamnensusnit K.3.
nuteid
20 20 +j100 100 IlocnenoBatenbHbt
X.X. mueiid
21 30 -j120 50 ITocnenoBarebHBIA.
K.3 mueitd
22 40 +j150 50 IocnenoBaTenbHbIH.
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K.3 mneid

23 60 -110 100 [Napanensusni K.3.
miedd

24 70 +j20 50 ITocrenoBaTe IbHBIH.
K.3 nueiid

25 80 -j160 100 YeTBepTHBOIHOBIH
TpaHchopMaTop

5.3.2. Tectnl, cTpykTypHpOBanHbIe K CPC,
1. Mex1y KaK¥MH BeJIMIHHAMH YCTaHABINBAET CBA3b MaTPULIA PACCESTHUSA?
1. Mexay TokaMH U HanpspKeHAAMHA
2. Mex Iy KOMIUIEKCHBIMH aMIDTUTY/IaMH aJaloUX U OTPaKEHHBIX BOJIH
3. Mexay HanpsDKEHHSIMH Ha BXOJI€ ¥ BBIXOJE
2. Kaxoii ¢pu3udeckuii cMbIC CBOHCTBA YHHTApHOCTH [S]?
1. OTcyTcTBHE IOTEPH B YCTPOUCTBE
2. PaBeHCTBO HampshKeHUH Ha BXOJIE U BBIXOJE
3. CHMMETPHYHOCTD BXOJIOB
3. Yro HazpBaeTcs KO3QPHIUEHTOM CTOSIEH BOJIHEI?
1. OTHOImEHNE HANPsHKEHUA Ha BXOJE K HANPSOHKEHUIO Ha BBIXOJIE
2. OTHOIIEHHE MAaKCHMYMa U MUHUMYMa 3JIeKTPHYECKOTO TI0JIA B IMHUH TIEpeaayn
3. Ornomenne Uobpat u Unan
4. Kax TouHee H3MEpPHUTH KOOPAUHATY MUHHMYMa?
1. Merton Buiku
2. Meton 3amelneHus
3. MeTox Tpex 3TaloHHBIX HAaIpy30K .
5. JlaeT i oCcTaBIEHHBIA OTKPHITHIM (6€3 Harpy30K) KOHEI BOTHOBOIHOM H3MEPUTENLHOM THHUM
PEXUM X0JIOCTOro Xona?
1. la
2. Her
3. D10 cornacoBaHHas Harpy3ka
6. YeMm oTmyaloTCs B3aUMHBIH M HEB3aUMHBIH (ha3oBpamarenu?
1. 3agenreM KO3QHULHEHTOB OTPAKEHUS
2. PaBeHCTBOM BceX 3JIEMEHTOB MATPHIIBI
3. 3HauenueM ko3¢ duIMenTa nepesaun
7. YeM MONHOCTHIO ONHCHIBACTCS BHEINHEE OBEIEHHUE YCTPORCTBA?
1. 3Hauenwne 31eMEHTOB MaTHIEI [S]
2.KonuuecTBoM 3/1eMEHTOB MAaTpHIIbI
3. UxcnoM xo10B ycTpoiicTea
8. Kax u3mepuTtsh 60anmmoe 3aauenne KCB?
1. Meron 3amemenus
2. MeTox yIBOEHHOTO MHHHMYMA
3. MeTox 3TanoHHOH Harpy3ku
9. Kakoii BeHTHIIb SBIISETCS GONIee THANA30HHEIM?
1. Ha s¢dexre cMmetnenus mos
2. Ha s¢dexre heppoMarHuTHOro pe3oHaHca
10. B 4eM COCTOUT OT/IM4Me MATPHII PacCEsHYs HACAIBHEIX ¥ PEABHBIX BEHTHIIEH, IIAPKY/IITOPOB,
¢bazoBpammarenei?
1. Bee Hyu B EPBBIX CTPOKAX MAaTpHLEI [S]
2. Bce enuHMII IO TIIaBHOM JUaroHamm
3. Hanwumem Hyneit u eMHMI B WIeanbHOM MaTpuie [S]
11. Kak onpeaenseTcs 9ucio momocoB MEOTONOIIOCHHKE?
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1. Yucno BXx00B, yMHOXKECHHOE Ha JIBa
2. PaBHO uncIty BXOJ0B
3. Unco BXOJ0B H HE3aBUCHMBIX TOKOB BOJIH IO BXOAAM, YMHOXXEHHOE Ha JIBa
12. KakoBa MP kopoTko3aMbIkaTens?’
1. pu=-1
2.[S]= [t
3.[S]=["01]
13. Kak u3MeHsroTCS 37eMeHTH MP MHOTOITOMIOCHHAKA TIPU NIEPEMEIEHIH TIIOCKOCTEH oTcyeTa?
1. M3mensroTcs Moxyu K03 GUIMEHTOB NEpeAadn
2. UsmensitoTes a3kl Bcex IEMEHTOB
3. M3MeHsroTCs MOIY/IH H (a3bl BCEX ITEMEHTOB
14. Kak cka3siBaeTcs Ha MP HeqMccHIIaTUBHOCTE yCTpoiicTBa?
1. OnuHaKoBBI KO3 GHIMEHTHI ITepeIadH
2. Hynu Ha rnaBHO# quaroHanmu
3. CymMma KBaJpaTOB 37IEMEHTOB JIFO00H CTpoKH
15. KakoBa nepuou9HOCTE B pacnpeneneHun U’ (z) u I'(z)?
1. JlmuHa BOJTHEL
2. IlonoBuHa ATUHBI BOJIHEI
3. YeTBepTh [UTMHEI BOTHEI
16. KakoBa cBs3b Z’ ¥ Y’ Ha IHarpaMMe UMIEIaHCOB?
1. D10 oHa M Ta X€ TOUKa
2. OTO IHaMETPATbHO IPOTHBOIOJIOKHEIE TOUKH
3. 310 TouKkH Ha nuHUH Ipl=1
17. KakuM 371€eMEHTOM BBITONHSETCS COrlacoBaHue Toyek Bu D?
1. TparcdhopMaTop COMPOTHBIIEHHH
2. PeakTuBHBIH nutei¢

18. HackoJbKO OT/IMYAIOTCS ITHHEI PA30MKHYTOIO ¥ KOPOTKO3aMKHYTOTO IUIeH(oB?
1. Ha /8

2.Ha M4
3.5a M2
19. OT Yero 3aBUCHUT MOJIOXKEHHE TIIABHOTO MakcumyMma JIH pemerku?
1. Ot caBura ¢assl MeXTy JeMEHTaMU
2. OT aMIUIATYJHOTO pacmpeneeHus
3. OT hopMBI OTOENBHEIX H3TYUaTENEH
20. Kax BIMS€T 9HCII0 S/IEMEHTOB PEMETKH HA IHCIO GOKOBBIX JIEIECTKOB?
1. YBenuuuBaeTcs ¢ yBEIMUYEHHEM N
2. YMeHbIIaeTCs ¢ yBEIUYEHUEM N
3. He usmensercs
21. Kakue aHTeHHBI Ha3BIBAIOTCS PE3OHAHCHBIMHU?
1. d=n4
2.d=nd
3.d=N8
22. Kaxoe aMIUTMTYIHOE pacTipesie/ieHHe JaeT HauGoMIbIIHit K03(bGHIMEHT HalpaBIeHHOTO
IeHCTBHA?
1. PaBHOMEpHOE
2. Craparomee K Kparo
3. Keagpatuunoe
23. M3-3a 4ero B THH30BON aHTEHHE BO3HUKAET KBaJpaTu4HOE (a30Boe pacmpeseneHue?
1. Cmemenne o6nyuaTens Boib GOKaILHOM OCH U3 BoKyca
2. Cmemenne obrydgaTens nomepek GpoxansHOM ocn
24. ot vero 3aBHCUT K03 GUIMEHT IIPETOMIIEHAS METALIOIACTHHYATOR THH3EI?
1. OT paccTosHHs MEXIY IIaCTHHAMU
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2. OT TONOIMHEI [UTaCTHH
3. Ot gnaMeTpa THH3BI
25. KakoBo AP B pynopHbIX aHTeHHax?
1. PaBHOMEpHOE
2. KocunycougaisHoe
3. Keagpatuynoe
26. KakoBo ®P B pynopHbIX aHTeHHAX?
1. PaBaOMEpPHOE
2. KocunycouanbHoe
3. KBagpatudnoe
27. Kax Buser xBagparnunoe OP na JH?
1. PacimupsieT riaBHBIN JIEIECTOK H YBETUYUBAET 6OKOBBIE
2. Pacmupser riaBHbIA JIETIECTOK ¥ YMEHBIIAET O0OKOBLIE
3. CyxaeT ri1aBHBIH JIeIIeCTOK

5.3.3. TeMbI KypcoBOro npoeKTa H ero coJepxaHue

ITpu KypcOBOM IIPOEKTHPOBAHUH CTYAEHT pelnaeT HHXKEHEPHYIO 3a1a4y 110 pa3paboTKe
YCTPOMCTBA ¢ 3aJaHHBIMA XapaKTepHCTHKAMHU. B mpolecce mpoeKTHPOBaHKS OH JIOJIKEH:
-pallHOHAIbHO CILIAaHUPOBATH BBIIOTHAEMYIO paboTy;
-OCBOMTH MHXXEHEPHEIE METOBI pa3pabOTKH YCTPOHCTBRA;
-BBIIOJIHUTE PACYeTEI MApaMETPOB H XapaKTEPUCTHK YCTPOHCTBA COBPEMEHHEIMHM METONAMH C
JOCTaTOYHOM TOUHOCTHIO;
-JIOTHYHO ¥ TPAaMOTHO H3JI0KHTH Pe3yNbTaThl pabOTEI B IOSCHUTENBHOM 3aIlUCKE.
3HauMTeNbHASA YaCTh TEM CBA3aHA C pa3pabOTKOM U PaCYETOM XapaKTePUCTHK HAIIPABIECHHBIX AHTCHH
Pa3IHYHBIX THIIOB: MapaboINYeCKUX, TMH30BBIX, PYHOPHO-THH30BbIX, AHTEHHEIX PEMIETOK,
MHOTOBHOPAaTOPHBIX aHTEHH MOBEPXHOCTHEIX BOJIH H JIp.
KypcoBoii mpoeKT COCTOMT U3 MOACHATENBHOM 3alUCKH 06heMoM 25-30 cTpanu dopmata Ad u 1-
1,5 nucra gyeprexeit popmara Al.
IloscHuTENBPHAS 3aMHCKa JODKHA BKIIOYATh B CEOK:

1. Texuuueckoe 3anaHue Ha pa3paGotky (1 c.).

2. Beenenme (1 -2 c.), B HeM KpaTKO OIpeNENIETCS MECTO Pa3pabaThIBAEMOro YCTPOMCTBA B
pALYy Opyrux.

3. AHanu3 TeXHHYECKOro 3ananus (3 - 5 ¢.), rie pacCMaTpPHBAIOTCS BO3MOXKHBIE BapHUAHTBI
PeIICHN 3a/1a9H, IPHHIIUNBI ISUCTBHUS ¥ Ha3HAYEHHUE OCHOBHBIX YaCTel YCTPOHCTBa,
$hopmupytoTCa TpeGOBaHHA K HUM M 0GOCHOBBIBAETCS BbIGPAHHBII BapHaHT.

4. PacderHas 4acTh ycTpoiicTBa (5 — 7 ¢.), I/ie ONpENeNAIOTCS OCHOBHEIE TEOMETPHYECKHE
Pa3sMEPEI KOHCTPYKITHH ¥ PACCUUTHIBAIOTCS 3ICKTPHYECKHE XapaKTEPHCTHKH. BhImonusercs
HeoOXOMMMOE YHCII0 KOPPEKIHH JaHHBIX HCXOTHOTO BAPHAHTA 10 TOCTHKEHHS TpeOyeMbIX
XapaKTEPUCTHK.

5. Konctpyktusnas paspaGotka y3na (3 — 5 ¢.) (eci 3aiana), B KOTOPOH pacCUMTHIBAIOTCS H
0OOCHOBBIBAKOTCS BCE Pa3Mephbl, MATEPHATIBI U HIEMEHTBL.

6. Onuncanue KOHCTPYKUHH (2 — 3 ¢.), Iie MOKA3BIBAETCS B3AMMOIEHCTBHE OCHOBHEIX YyacTeH,
yKa3aHbl 0COOEHHOCTH KOHCTPYKLIMH.

7. 3awmouenue (1 —2 c.) ¢ BEIBOJAMH O pe3yIbTaTax H BOZMOKHBIX OYTSX YIyYINeHUS

KOHCTPYKIHH.
Cricok HCMoIB30BaHHOM JIMTEPATYPEL
9. Conepxanne.

g?
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THnoBble 3aJaHAA HA KYPCOBOH NPOEKT

BapuaHThl 3alaHH# K KypcOBOMY IpoekTy 1o TeMe “TlapaGonuyeckne aHTEHHBL

Bapnant A, cM Tpebosanug kx JIH P,xkBT | [Tonspuzauus | Jpyrue yxa3aHus (THI
KH ABe, ABH, aHTEHHBI,
rpan rpan CKaHMpOBaHHUE); Y3el
JUIs. pa3paboTKH.
1 0,8 5000 - - - Jlunelinas KopabenrHas:
AHTEHHBIN
nepexmoyarens(All)
2 1,2 - 2 2 - Kpyrosas CxanupoBaHue B 2
TTOCKOCTSX: CKaHEP
3 0,8 2000 - - - KpyroBas Bboprtosas;
TIOJIIPH3ATOP
4 1,4 - - 1 1 Jlunelinas Bopropas; Al
5 1,6 3800 10 - 2 JIuueitgas CkaHupoBaHHE B
mnockoctH E;
Bpalnaromeecs
COYWIEHEHHE
6 10,8 - 1 5 500 Kpyrosas CranmnoHapHas;
HOJIIPH3ATOP
7 12,0 1200 5 15 800 JluHeliHas Ilogsmxnas, All
8 18,0 - - 2 700 JIuHelHas CranuoHapHas;
ofbryyaTens
9 14,4 950 30 - 900 Kpyrosas Cranuonapnas; All
10 16,5 - - 2 600 Kpyrosas CranuoHapHas;
3epKajo
11 32 2800 3 - 200 Jluneitnas CkanupoBanue B
IUTOCKOCTH; CKaHEp
12 3,8 - - 1 300 Kpyrosas KopabenpHas;
NIOJIAPHU3ATOP
13 3,3 1350 15 - 250 Kpyrosas | BoproBas;nonspu3sarop
14 2,9 - 8 8 150 Kpyrosas CkaHupOBaHHE B
IJIOCKOCTH; CKaHep
15 3,6 2000 2 - 350 JInneiinas CkanupoBanue B
m1ockocTH; All
16 3,0 3200 - - 250 Kpyrosas CxaHupoBaHuUE B 2
IJI0CKOCTAX; ATl
17 3,4 - 3 8 - Jluneiinas boptosas; o6irygarens
18 3,7 1800 20 - 220 Kpyrosas Boprogas;
HOJISPU3ATOP
19 4,2 - 4 3 - JIuneiinas boproBas; All
20 2,6 4000 - - 215 Kpyropas Boptogasi; 3epkaio
21 6,2 900 - - 500 JInueitnas CkanupoBanue B 2
IJIOCKOCTSX;
oby4arens
22 6,0 - 3 2 - Kpyrosas CxanupoBaHue B 2
IJIOCKOCTSAX;
NIOJIIPHU3ATOD
23 5.8 - 2 4 300 JInueitnas Kopabenpuas; AIl
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24 6,6 1050 - 5 - Kpyrosas CKaHMpOBaHUE B
mwiockocTH H;
IOJIIPU3ATOP

25 5,0 - 8 5 380 JIuneiinas Boprogas; All

dong oueHo4HBIX MaTepranos (OOM) mwis mpoBeNeHHs ATTECTAIIHH YPOBHS CHOPMHPOBAHHOCTH
KOMIIETEHIINH, 06YJarOIMXCsi 10 UCIHILIHHE, 0popMIISeTCs OTACNBHBIM JOKYMEHTOM.

6. YYEBHO-METOJUYECKOE U HHOPOPMAITMOHHOE OBECIIEYEHUE
JACIHAIIIMHBI

6.1. Kauroodecme4eHHOCTh

HaunmeHoBaHUE JIUTEPATYPhL. aBTOP, HA3BAHHUE, BAN
H3AaHUA, H3NATCIIECTBO

Ton
H3AaHUA

KHUI'OOBECITEYEHHOCTD

Hanwaue B 51exTpoHHOM Katanore 9bC

OcHOBHas JIMTeparypa

1. Aurennsl u yctpoiicrea CBY: YuebHuk i
panHoTeXHMYeCKUX crnell. By30B/ JI.M. Ca3oHoB; pen.

https://booksee.org/book/477012

E.B. BszoBa-Mocxksa: Bricmas [IIkona, 1988.-43 1 c.- LEE

ISNB 5-06-001149-6

2.YcrpoiictBa CBY u aHTeHHBI [ IEKTPOHHBIH http://znanium.com/catalog.php?bookinf
pecype] : yaeOuuk / A. A. @unoHos, A. H. ®omun, I 0=505864

J. Omutpuer [u ap.] ; pen. A. A. OUIIOHOB. — 2014

Kpacnospck :Cub. denep. yu-T, 2014. — 492 c. - ISBN

978-5-7638-3107-8

3. Verpoiictea CBY u MaorabapuTHeIe AHTEHHEL: http://znanium.com/catalog.php?bookinf
YuebHoe mocobue ams By3oB / A.M. Comos, A.IO. 0=390281

Bunorpanog, P.B. Ka6etoB; [Ton pea. A.M. Comoga. 2012

- M.: Top. muuaus-Tenekom, 2012. - 440 ¢.ISBN 978-

5-9912-0255-8

4. 3epKanbHbIE AHTEHHDI JJIs1 3¢MHBIX CTAHLIUH http://znanium.com/catalog.php?bookinf
crmyTHUKOBO# cBA3W/ ®posos O.I1., Bansa B.IT. - 2012 0=562740

M.:T'op. nunus-Tenekom, 2012. - 496 ¢.: ISBN 978-5-

9912-7002-1

5. AHTeHHBI ¢ UMITeJaHCHBIMHU ITEPHOTUYECKUMHU http://znanium.com/catalog.php?bookinf
ctpyktypamu / B. 1. IBypeueHckuit, A.YO. ®enoTos. - 2013 0=397326

M.: T'op. nunus-Tenekom, 2013. - 152 ¢. ISBN 978-5-

9912-0278-7

6. AHTeHHBI. IIpakTdeckoe pyKOBOACTBO https://radiohata.ru/transfer/1211-
[SnexTpoHHBI pecypc] : PaKTHIECKOE PYKOBOIACTBO 2012 | antennas.html

/T. Munnep. - CII6. : Hayka u TexHuka, 2012

JonongurensHas IMTeparypa

1.AateHnsl. Tom 1. [DnekrpoHHbni pecypc] / http://www studentlibrary.ru/book/5-
Porxammene K., Kpumke A. - M. : MK IIpecc, 2009 | 85648-715-X.html
2009
2.AxrenHel. Tom 2 [DOnextpoHHslit pecype] / http://www .studentlibrary.ru/book/ISBN
Porxammens K., Kpumke A. Ilep. ¢ Hem. - M. : IMK 2009 5856487168.html
Ipecc, 2009.
3.da3upoBaHHbIE aHTCHHBIE PENIETKH C CEKTOPHBIMHA http://www studentlibrary.ru/book/ISBN
MapiuyanpHbIMH ~ AMaraMMaMH  HalpaBJIeHHOCTH 2010 9785922112291 .html
[OnexTponHsiit pecypc] / Cxobenes C.II. - M. :
DPUIMATIIUT, 2010
4. TlpumenenHe naketa nporpamm MicrowaveOffice hitp://www studentlibrary.ru/book/baum
2009 AWR nns mpoeKTHPOBaHUSA MHUKPOTIOIOCKOBBIX 2012 | an_0469.html

yerpoiicts CBY [OnexTpoHHBIH pecype] : Yueb.
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nocobue / U.A. ®enopenxo, H.B. ®@enopkosa. - M. :
MznatensctBo MI'TY um. H. O. Baymana, 2012.

5.CryTHHMKOBOE TeseBUAeHHE OT A 10 J1
[Anextponusiit pecype] / C.JI. KopskuH-YepHix. -
CI16. : Hayka 1 TexHuKka, 2010.

2010

hitp://www.studentlibrary.ru/book/ISBN
9785943873607 .html

6.Curnsackuii B.J1. Yerpoiictea CBY: Metomideckue
ykasaHus K 1aGopaTopHbiM paGoTam. - Biagumup,
2013r.

2013

7 .Curtnsuckuit b.JI. Antennni CBU: MeTtoauieckune
yka3aHusi K J1abopaTOpHBIM paboram. — Bnagumup,
2013r

2013

8 .Curnsuckuit B.J1., Canosckuii H.B., T'aspunos B.M.
AwnreHns! ¥ yerpoiictea CBU: Metoanyeckue
yKa3aHHs K KypcoBoii pabore. - BiaauMup, 2012r. -
26c.

2012

9.CurnsHckuti B.J1. yerpoiictea CBY. Ommcanue
TIPOrpaMM KOMITBIOTEPHOTO MOZCTUPOBAHUS.
Bragumup. 2012r. S5eKTpOHHAA BEPCHA.

2012

10.AccrneioBaHHe AHTEHHBI C 3JIEKTPHYCCKUM
CKaHMpPOBAHHEM JIy4oM [ DNeKTpOHHBIH pecype] :
Vue6noe nocobue / P. B. Komsarun, B. JL
XaHnamupos. - M. : Usnarenscteo MI'TY um. H. O.
Baymana, 20135.

2015

http://www.studentlibrary.ru/book/ISBN
9785703840436.html

11.BreneHMe B cMapT-aHTEHHBI | DIE€KTPOHHLIA
pecypc] / Bananuc KoHctaHnTus A.,
Uoanuaecllanatioruc . - M. :Texnocoepa, 2012.

2012

http://www.studentlibrary.ru/book/ISBN
9785948363127 .html

6.2. Ileproauveckne N3 1aHUSA
OTevyecTBEHHBIE Ky PHAJIBL:

e PagnorexHHKa;

e PanguoTexHHKA U ICKTPOHHKA,

e [IpubGops! ¥ TEXHHKA 3KCIIEPUMCHTA;

e [ludposas 06paboTKa CHTHAJIOB.
PedepaTuBHBIE Ky PHAJIbI:

o PanuoTexHuka,

e DJIEKTPOHHUKA.
3apy06eskHbIe KYPHAJBI:

e [EEE Transactions on Communications;

e IEEE Transactions on Antennas and Propagation

6.3. UaTepHeT-pecypehl

1. Xypuan "Pagnortexuuka” - http://radiotec.ru/catalog.php?cat=jrl1

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

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIOUIIJIMHBI

Jing peanmusamud AaHHOM IHCLUHMIUIMHBI HMEIOTCS CIEIHAIbHbIE MOMEINECHHS N1 NPOBEACHHS
3aHATHH JIEKIMOHHOIO THIA, 3AHATHH WpAKTHYEeCKOro M J1abopaTopHOro THia, KypCOBOTO
TIPOEKTHPOBAHHKS, TPYIIOBBIX U WHIMBUAYATLHBIX KOHCY/IbTalumit. [IpakTHueckue U nabopaTopHEIe

paboThl mpoBoAATCs B aya.510.
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PaGouyro nporpammy coctasui Canorckuit H.B., nouent xadeapsr PT u PC #—‘—

Penenzent
«Bnagumupckoe KB Pagnoceszuy, [enepanbubii qupexrop bormanos A.E. %

[Iporpamma paccMOTpeHa U onoGpeHa Ha 3aCeaHuH Ka(benpm PTuPC
Tpotoxon Ne /2 ov 47 LF. /7 roma
3aseqyromuii kadeapoit Huxurun O.P. L
=
Pa6oyas mporpaMMa paccMOTpeHa i 000peHa
Ha 3ace/JaHuH y4eOHO-MeToquuecKoi komuccur Hanpasaenus 11.03.02 MadokoMMyHUKaUHMOHHBIE
TEXHOJIOTHH U CUCTEMBI CBSI3H

TIpotokon Ne 4 ot L F /%rona
Tpencenarens komuccrn Hukuran O.P., 3asexytomuit xapenpoi PT u PC _ —Z—

L/

JIMCT NEPEYTBEPXXAEHUA
PABOYEH IMPOT'PAMMBI JTUCITUTLTAHBI

Pa6ouas nporpamma ogobpena Ha 20,77/ 2047 yue6ubii rona
Tlpotokon 3acenanns kabeaps N/ o1.2/< 7. A< tona

3aBenyromuii kabenpoit e [T e sl vy

Ki

Pa6ouas nporpamma ogo6pena ga 20 -4/ /20 Ja/yqe@mﬁ roja

ITpotoxon 3acenanus kapeapst No 7 ot 2L A fona

/| g S -
3apenyromuii kadeapoi //é/ - 77 (//.//7:1/{/4 T A

S
/

PaGouas iporpamma oxo6pena Ha 207 A/ 20,7/ 2 yaeGusiit rona
Ipotokon 3acenanus kabenpst N~ ot/ 2, /77,

/
£ ¢ / F Tl 7 > // s 4"//’
3aBenyromuii Kageapoi % ;9/’/, f/"// j/f% s ;;//7/4/
= \\‘/, 7

JIUCT PETHCTPAITMA W3MEHEHHA
B pabodyro nporpaMMy JHCUMILTHHEBL
«AHTEHHEI 1 MMKPO3JICKTPOHHbIE YCTPORCTBA CPEJCTB CBA3H»
obpa3oBaTenbHOM NPOrpaMMBbl/ HalipaBAEeHHs MMOATOTOBKH:
11.03.02 «ARpOXOMMYHHKAITMOHHBIE TEXHOIOTHH M CHCTEMEI CBA3H»,
Hanpas/eHHocTh: CBs3b, HHQOpPMAITMOHHBIE H KOMMYHHMKAIIMOHHEIE TEXHOJIOTHA

Homep BHeceHbl M3MEHEHUs B 4aCTH/pasfieNbl Hcnonaurens OcHoBaHue
HU3MEHEHM pabodeii nporpammel OHO (HOMED H ZaTa NpoTOKONa
3acegaHus kadeapsi)

1

3aB. kadpenpoi /Huxurun O.P.




