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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieap ocBOEHMA AUCHHUIIMHBI. COCTOUT B U3yYEHUH OCHOBHBIX XapAKTCPUCTUK, MATEMaTHYECKUX
Mojeneli, MPUHIUIOB (PYHKIIMOHUPOBaHUSA aHTEHH M ycTpoHcTB CBY, OCHOBHBIX aHATUTHYECKHX H
YHUCJIEHHBIX METOJOB UX pacyera..
3agauu AMCHMIIMHBI
- N3y4CHHE TEPMHUHOJIOIMH, OCHOBHBIX XapaKTEPUCTHK, MATEMaTHYECKUX MOJIEIEH, TPUHIIUIIOB
(GYHKIMOHUPOBAHUS AHTCHH;
- IpUOOpETEHNE HaBBIKOB UCIOIb30BAHUS OCHOBHBIX aHAJMTUYECKUX U YMCIEHHBIX METO/I0B
pacuera aHTCHH;
- OCBOCHHE METOJI0B U3MEPEHUH OCHOBHBIX XapaKTEPUCTHK aHTCHH..

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4YeHNs
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
ITK-1 Cnocoben N JI-1nk-1 3HaeT METOIBI 3HATh:
pa3pabaThiBaTh BBITIOJIHEHHS PACYETOB - CII0COOBI IPE/CTABICHUS AHArPaMM
CTPYKTYpHBIE U OCHOBHBIX TEXHUYECKUX HaIpaBJICHHOCTH U NOJAPU3aIIHOHHBIX
(yHKIIMOHAJIbHBIE CXEMBbI XapaKTEPUCTUK CXEM XapaKTCPUCTUK aHTCHH,
IOCUCTEM OJCHCTEM - OCHOBHBIC XapaKTEPUCTUKH aHTEHH, a
PaIMO3JIEKTPOHHBIX CHCTEM | PAAMOAJIEKTPOHHBIX CHCTeM i | TAKKE MATCMAaTHICCKUC MOZICIH Pa3HbIX
1 KOMIUIEKCOB, B TOM YHCJI€ | KOMIUIEKCOB THUIIOB aHTCHH.
C UCIIO0JIb30BaHUEM
MaTeMaTHU4eCKOTo
MOJICTTUPOBAHUS
AITOPUTMOB

dbopmupoBaHUsl, IEpeIaAvH,
npuema u o0paboTKu

PaAMOCUTHAJIOB

ITK-1 Crocoben N /I-2nx-1 YMeer ucnons3oBats | YMETh:

pa3pabaThiBaTh METO/Ibl MAaTEMaTUYECKHUX - I0J1630BaThCA MATCMAaTHICCKHMHU
CTPYKTYPHBIE U pacyeToB XapaKTEPUCTUK MOIC/AIMH PAa3HBIX TUIIOB QHTCHH.
(GYHKIIMOHATBHBIE CXEMBI pPaMOTEXHUYECKUX YCTPOUCTB,

HOJICHCTEM CHCTEM M MPOLIECCOB IS

PaZMO3JIEKTPOHHBIX CHCTEM | aHAJIHM3a U ONITUMH3AINN X
U KOMIUIEKCOB, B TOM YHCJ€ | apaMeTpoB

C MCITOJIb30BaHHEM
MaTeMaTH4eCKOro
MOJICITUPOBAHUS
QITOPUTMOB
dbopMupoBaHUsI, IEpeIaAIH,
npuema u o0paboTKu

PaJMOCUTHAJIOB
[TIK-3 Cnoco6en BbmonHATh | MJI-2mk-3 YMeEeT BBIMOTHATH YMETh!

busngeckoe (bU3IYIEeCKOe MOJICTHPOBAHNE - U3MEPATDH MOJISIPU3AIIMOHHBIC
MOJICITUPOBAHKE MPOIECCOB | (TIPOBEICHUE DKCIIEpUMeHTa), | XaPaKTCPUCTUKN aHTCHH,
(GopmupoBanus, nepenadn, | 0o6padaTHIBAThH PE3YILTATHI - U3MEPATH AUarpaMMbl HAPaBICHHOCTH
npuema u o0paboTKu AKCIIEPUMEHTA, OIICHUBATh AHTCHH.

PaJMOCUTHAJIOB B MTOTPEIITHOCTH




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3an.11am1p013almue PE3yabTaThl Oﬁy‘lel{ﬂﬂ

KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
nmoacucremMax OKCIICPUMCHTAJIBHBIX JAaHHBIX

PaIuO3JIEKTPOHHBIX CUCTEM
U KOMILIEKCOB

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JlucuymimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHAIbHOW 00pa3oBaTeNbHOW MporpaMMe
PamnosnekTponnbie cuctembl M komruiekchl (mamee — OIIOIN), nampaBnenus moarotoBku 11.05.01
PamnosnexkTpoHHBIE CHUCTEMBI M KOMIUICKCBHI, YPOBEHb OOpa3oBaHWs: BBICIIEe OOpa3OBaHHE -
CIEIHAIIUTET.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTarhl 00y4eHus, MojydeHHbIE P OCBOEHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 dusnyecKkre 0CHOBBI 22 7 8 4 4 - - - - - 6 - I10020mogKa K npaKmuueckum 3auAmMuam:
U3Ty4eHus. 3aaHusl OpPUEHTHPOBAHBI HA PELICHHS
XapaKTepUCTUKH MUHH3a/1a4 0 pazjeny "Ou3nuecKkiue OCHOBBI
AQHTEHH. N3ITyYeHUs. XapaKTepUCTHKNA aHTeHH.
MaremaTuueckue MatemaTuuecKue MOJEIN IPOCTEUIINX
MOJIeNY IpoCcTeHIInX n3nyqareneit”. CTyJeHTbl HE0OX0IUMO
u3Iydarenei MOBTOPUTH TEOPETHUECKUI MaTepHall,
11 YpaBHeHU 22 8 4 4 - - - - - 6 - pa3o0paTth NpUMeEpHI PEIICHNS aHATOTHYHbBIX
Makcsenna, 3a71a4. IPOBECTU PAcUETHI 110 BAPHAHTY 3aTaHUS
3JIEMEHTapHbIE U cIIeNaTh BHIBOABL. B KauecTBe 3amaHus
W3ITy4aTeNn, OCHOBHBIE UCTIONB3YIOTCS CIIEYIONINE YIPaKHEHUS:
XapaKTEePUCTHKU JlnarpaMma HanpasJIeHHOCTH 3JIEMEHTapHOTO
AQHTEHH. 3MEKTPUYECKOTO M MAaTHUTHOTO TUTIONS Haj
MaremaTHyeckue METaJUINYECKUM DKPAaHOM, B 3aBUCHMOCTH OT
MOJIeNH IPOCTEHIINX BBICOTHI IT0/IBECA M OPUEHTAIIUH OTHOCUTENIBHO
u3Jyuareneil. HOpMaJH K 3kpaHy. CoBMECTHas AuarpaMma
CHUMMETpUYHBIN HaIPABJICHHOCTH JBYX 3JIEMEHTAPHBIX JUNOJEH
BHOpaTOp. Pa3JIMYHBIX OPUEHTAMH W aMIUIUTYIHO
XapakTepUCTHKA (ha30BBIX COOTHOIICHHH.
CUMMETPUYHOTO Ilod20mogKa K KOHmMPOILHOU padome:
BUOpATOpa M MIEIEBBIX N3y4yenne marepuaioB no paszaerny Ousndeckue
aHTEHH. OCHOBBI U3JTy4eHUs. XapaKTePUCTUKN aHTEHH.

MaremaTiyeckrue MOJIENN MPOCTEHIITNX
W3TydaTenel ¥ MoJroToBKa K KOHTPOJIbHOM
pabore

Iloozomoska k nabopamopnou padome:
W3yunTh MaTepuaiisl 1a00paTopHOH pabOTHI IO
"BuOpaTopHBIM aHTeHHaM'". OTBETUTH Ha
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KOHTPOJIbHBIE BOTIPOCHI B KOHIIE OTIMCAHUS.
[ToAroTOBUTHCS K KOJUIOKBHYMY JIA00OPaTOPHOU
paboTEHI, coliepKaIeMy 3a1a49y 0 TIOCTPOCHHUIO
JTUarpaMMBbI HAIIPaBICHHOCTH CHCTEMBI IBYX
UTIONEHN.

Iloozomogka pacuemno-zpaguueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro

2 Teopus mHEHHBIX 38 22
AHTEHH.
2.1 JInHelinble aHTEHHBIE 38 22

pemérku. MHOXHUTEND
HaINpaBIeHHOCTH
JIMHEHHON PEIETKY.
JIuHeliHble aHTEHHBI
OeryIei BOJHBI.

3aaHMs BRITIONHACTCS PAcUET U rpaduaeckoe
[IOCTPOCHUE XAPAKTEPUCTUK JIMHEHHON
JUCKPETHOH peImETKU. 3afaHNe BEITIOIHACTCS
UHAMBUIYaJIBHO IO BapuaHTaM. B kadecTBe TeM
3aJaH}s IPUMEHSIOTCS CIIeAYIOIINE:
Paccuurtarh nMuHENHHYIO TUCKPETHYIO
SKBUMCTAaHTHYIO aHTCHHYIO PEIIETKY, TO €CTh,
OIpEeAeNIUTh YUCIO u3ityyareneil N, paccrosiHue
Mexy HUMHE d, U CIBUT (a3 MKy TOKAMH B
cocenaux mmydarensx AD (puc. 2) npu
MUHUMAaJbHO BO3MOKHOM UHUCJIE U3JIydaTeneu u
IIpH CIEAYIOUINX AOMOJIHUTENbHBIX YCIOBUSX:
a)HopMmupoBaHHas ArarpaMma OJHOTO
H3ITy4yaTes B MOJynpocTpancTee X>0
OTIHMCHIBAETCS OJHUM M3 3aJIaHHBIX MATH
BapUaHTOB ypaBHEHUU. B HIKHEM
noiympoctpancTBe (X<0) u3mydeHue
oTcyTcTBYeT. b)JInHeliHoe pacnpeseneHue das
TOKOB B U3JTy4aTeNIIX PEIETKH OMpeaesieT
HarfpaBJIeHHE TIABHOTO MAaKCUMyMa IO/ yTIIOM
Om k ocu pemérku B uiockocTu XZ. ¢)llupuna
JIH B mmockoctu XZ 110 IIOJIOBHHHOM
MotrHOCTH AB. YpOBEHb OOKOBBIX JICTIECTKOB BO
BCEM JMana3oHe yrioB He JOJKEH MPEBbILIATh
YPOBHSI OOJIBIIETO U3 JBYX COCEIHUX C
TJIaBHBIM OOKOBBIX JieniecTkoB Paccunrars n
noctpouts xapakrepHeie J|H Bameit pemérku B
BEPXHEM MOJIYIIPOCTPAHCTBE B INIOCKOCTH XZ B
JIeKapTOBOM U MOJISIPHOM CUCTEMAaX KOOPJIUHAT.
Brerancmuts K.H. . pemérkn. 2 {ns
[I0JIyY€HHOM aHTEHHOW PeIETKU
MOM(HUIMPOBATh AMIUIATYTHO-(ha30BOE
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pacmpe/ienieHre TOKOB B U3JIy4aloIuX
9JIEMEHTaX C LENbI0 MOJaBIeHUS OOJBIIETo
OOKOBOTO JICTICCTKA U3 JBYX COCETHHX C
TJIAaBHBIM, TO €CTh, HA MECTE IIEPBOT0 OOKOBOTO
JIeTIeCTKA TOJDKECH MOSBUTHCS HYIb TAATPAMMBI
HampaBJIeHHOCTH. BeiBecTn Tabnuiy,
COJIEPIKAIITYI0 UCXOTHOE aMILTUTYAHO-(pa3oBoe
pactmpeneneHue 1 MOIU(PHUINPOBAHHOE.
[IpoBecTy NOBEPOUHBIN pacuér AUarpaMm
HaMpaBJIEHHOCTU UCXOIHOU U
MOIUGPHUIIMPOBAHHON aHTCHHOH PEIIETKH.
[TocTpouTh MOJIy4EeHHBIE TUATPAMMBI
HaIpaBJICHHOCTH.

Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
"BOJIHOBOIHO-IIIEEBEIE AaHTEHHEI" HEOOXOINMO
MpeaBapUTEIHFHO U3YIUTh TEMY H 33aJa9n
BEITIOJTHEHHS Ta00OPaTOpHOH PabOTHL, a TaK ke
WU3YYUTH BapHUAHTHI 00pPa0OTKH pe3yIbTaTOB
SKCIEPUMEHTA 110 MaTepraiaM OIMUCAHUS
1mabopaTOPHO PabOTHL

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Nzydenne matepuana no pazaeny "Teopus
nuHeHbIX anTeHH". [ToaroToBka K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3aHaTuax. [lo maTepuanaM neKuui U3y4uTh
(aKTOPHI, OIPEICISFOIINE CTPOCHHE
JUarpaMMBbI JTHHEHHOHN PeIETKH AIeMEHTapHBIX
ANEeKTpHYEeCKHX numnoieid. OTBeTUTh Ha
BOTIPOCHI O 30HE BHIUMOCTH, HATHYUH U
OTCYTCTBUH IMMOOOYHBIX MAKCHMYMOB B
JuarpaMMme HalpaBJICHHOCTH, O HAIIPABICHUN
[JIABHOTO MaKCHMyMa U IIUPUHE TUarpaMMBbl
HaTpaBJIEHHOCTH, 00 ypoBHE OOKOBBIX
JIETIECTKOB.

Iloozomoexa Kk 1adopamopnoit pagome:
N3yueHue marepranoB ONUCaHUS
nabopatopHoi paboThl "AHTEHHBI Oeryiei
BOJIHBI". OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI B
KOHIIE onucaHusi. OTBETUTh HA BOMPOCHI O
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CTPYKTYpE AUarpaMMbl HalpaBJIeHHOCTH
aHTEHHBI OEryIlei BOJHBI, O TPAaHUIIAX 30HBI

BUJINMOCTH, 3aBUCUMOCTH BEJINYNHBI

KO3 HIIMEHTa HATIPABICHHOTO IEHCTBHS OT
Kod(QHIHeHTa 3aMe/ITICHNs, O COOTHOIIICHUN
BEJIMYHH JJIEMEHTOB ONTUMAJIbHOH aHTeHHEI

Oerymiei BOJIHBL

Teopus anepTypHBIX
aHTCHH

20

3.1

WsnyueHue miockux
packpbIBOB. Pynopasie
AQHTEHHBI. 3epKaJIbHbIC

aHTeHHbI. [IpuémHeble

AQHTEHHBI.
DHepreTuiecKkue
XapaKTepUCTUKU
3epKalbHBIX AaHTCHH.

Hpyrue tunsl
amnepTypHbIX aHTCHH.

20

Ilo020moeKka K KOHmMPOIbHOU padome:
W3y4enue MaTepuainos 1o paszneny Teopus
amnepTypHBIX AaHTCHH M MIOATOTOBKA K
KOHTPOJIbHOI paboTe, BKIIOYArOIel 3a1aHue
10 MPOEKTUPOBAHUIO ONITUMAJIbHON PYIIOPHOU
AQHTEHHBI U OJHO- WM IBYX3€pKalIbHOU
AQHTEHHBI.

Ilodzomoeka K nabopamopnoi pabome: Jlns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
"3epKanbHBIC aHTEHHBI" HEOOX0IUMO
MIPeABAPUTEIHHO N3YIUTh TEMY H 33/1a41
BBITIOJTHEHUS JTAOOPaTOPHOIT pabOTHI, a TakK ke
U3YIHUTh BOIPOCH BAPHAHTOB 00PaOOTKH
PE3YJIbTaTOB HKCIIEPUMEHTA B XOJIE
nabopaTopHoit paboTel M3yunTh MaTepuat
JIEKITMH TI0 CIIOCO0Y U3MEPEHUS THarpaMMBbl
HaIpaBJIEHHOCTH NapaboIMIeCcKON aHTEHHBI B
30He PpeHens Mpu ONTHMAIbHO BEHIHECEHHOM
n3 Gokyca Bl1oJb (HOKaJIbHOU OCH obydaree.
W3yunTh BIUSTHUE TIPOIOJIBHOTO M MONIEPEIHOTO
BBIHOCA 0Oyuarens u3 Goxyca Ha HCKa>KeHUS
JMarpaMMBbl HaIllpaBJIeHHOCTH.

I10o020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenue matepuana no pazzaeny "Teopus
anepTypHBIX aHTEHH' TIOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH HA MPaKTHYECKUX
3aHATUAX. M3yueHue Marepuanos 1o
XapaKTEepUCTHKaM ONTUMaJIIbHON pyIOpHOH
AQHTEHHBI U 33/1a9aM IPOCKTHPOBAHUS TaKUX
aHTeHH. V3y4yeHne MaTepraoB 1o COCTaBy U
XapaKTepUCTHKAM OTHO3EPKAITbHBIX
mapaboTMYecKuX aHTEHH, ABYX3€pKaIbHBIX
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HapaGOJ'II/I‘IeCKI/IX AHTCHH KaccerpeHa "
FperopI/I. Pemenue 3agau o MMPOCKTUPOBAHUTIO
3CPKAJIbHBIX aHTCHH.

Teopus aHTEHHBIX
pewérok B3zaumuas
CBSI3b aHTCHH

10

41

AHTCHHBIC PETIETKH.
B3anmHas cBs3b
aHTCHH.

10

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
"Teopust aHTEHHBIX pemETOK B3anmHas cBA3b
aHTeHH"

HeBBICTyHaIOH.[I/Ie n
NNCYaTHBIC aHTCHHBI

CamocmoamenbHoe usyueHnue
meopemuueckKkoz2o wamepuaia. I/ISY‘IGHI/IC

5.1

KoHcTpykumu aHTeHH
Ha IBIKYIIHXCS
oOBexTax. [-o6pa3znas
anteHHa. [leyarHnie
AHTCHHBI.

JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"HeBpIicTymaromye 1 ne4aTHble aHTCHHBI'"

[IIupokomnonocHble U
YaCTOTHO-HE3aBUCUMBbIE
AHTEHHBI

6.1

Jnana3oHHbie
aHTeHHbI. YacTOTHO-
HE3aBHCHUMEBIC aHTCHHEL.

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: I3ydcnue
JTOTIOJTHUTEIBPHOTO MaTepraia 1o pa3aeny
"[LInpOKOMONIOCHBIE U YaCTOTHO-HE3aBUCUMBIE
AHTEHHBbI"

AHTeHHBIE HN3MCPCHUSL

SN

Camocmoamenbhoe uzyuenue

7.1

Bxonnoe
CONPOTHUBIIEHUE U
MaTpHLa PaCCEsTHUS.
M3mepenue nuarpaMMbl
HaIpaBJIEHHOCTH
aHTeHHbI. I3MepeHue
ko3 dunrenra
YCHUJICHUS aHTEHH.
ITonsipuzanoHHbIE
n3Mmepenus. lllymoBele
n3MepeHusi. MoIHOCTh
U3y4deHus. Y IeabHbIN
KOA(PHUIIHEHT
MOTJIOUICHUSI SHEPTUU.

meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
" AHTEHHbIE U3MEpEeHUs"

Maiiele aHTeHHBI

SN

CamocmoamenbHoe uzyueHue

8.1

Teoperuueckue

meopemuuecKkozo mamepuaia. I/I3yquHe
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JONOJIHUTCIIBHOTO MaT€puasia 1o pasaciy

OrpaHUYEHUS
ko3 punmenra "Mauible aHTE€HHBI"
YCUJIEHUS MaJloi
aHTCHHBI.
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 16 16 0.5 44 335
Hroro 3a cemecTp 144.0 32 16 16 2 - 0.5 77.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU IO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Qusuyeckue ocnoswl uznyuenus. Xapakmepucmuku anment. Mamemamuyeckue mooenu
npocmenuux usiydameneil

1.1. YpaBHeHuss MakcBeina, 3J1eMEHTapHbIE U3Ty4aTelld, OCHOBHBIE XapaKTEPUCTUKU aHTEHH.
MarteMaTryecKkre MOJIEIH MPOCTEHINX n3mydareseid. CAMMETpUYHBIA BUOpaTOp. XapaKTePUCTHKH
CUMMETPUYHOTO BUOpaTOpa M LIENEBBIX AHTCHH.

VYpaBuenus MakcBemna, qunonb ['epma. O030p mapamMeTpoB W TUIIOB aHTEHH. AMILUTUTYIHAS
XapaKTEpUCTHKa HANpPaBICHHOCTH, (a3oBasg U nossipu3anuoHHas. Kosddunuent nampaieHHOTO
nevictBust. KITJI. Koadgdunuent ycunenus. MaremaTu4ecKue MOJEIH MPOCTEHIINX HU3ITydaTelIeH;
AJIEKTPUYECKOTO0, MArHUTHOI'O U IIEJEBOr0. OJIEMEHTAapHbIH HCTOYHMK OJHOHANPABIEHHOTO
usnydeHus. TypHUKeTHBIH u3mydaTesnb. CUMMETpUYHBIA BUOpAaTOp B CBOOOJHOM IPOCTPAHCTBE.
[[leneBoit wm3mydarens B 3KpaH. PacnpeneneHue Toka. XapaKTEpPUCTHKA HAIPaBICHHOCTH.
ComnpoTuBieHue uziydeHus. BxogHoe compotuBieHue. 3aBucumocth JIH BuOparopa oT ero
bl [lleneBbie anTeHHBI. CBSA3b BXOAHOTO CONPOTHUBIICHUS IIENEBBIX aHTEHH C BUOPATOPHBIMH.
N3nydyenune Majiol paMOYHON aHTEHHBI..

2. Teopus iuHetHbIX AHMEHH.

2.1. JIuneitHble aHTEHHbIC PEIIETKU. MHOKUTEb HAPABICHHOCTH JTUHEUHOU PEIIETKHY.
JluHeiHbIC aHTEHHBI OeryIIel BOJHEIL.

Jlunelinple U3nyyaromme cUCTeMbl. TeopeMa NepeMHOKEHHST XapaKTePUCTUK HAIIPABIECHHOCTH.
OKBUAMCTAHTHBIE aHTEHHBIE perieTku. Jluarpamma HanpasieHHocTd u KHJ nuHeiHON peréTku.
BoaHOBOIHO — 1ueneBble pemIeTKU. AHAIU3 MHOXKHUTENS HANpPaBICHHOCTH PELIETKH. BIUSHUE
aMIUTATYIHO-(a30BOr0  pacmupenesieHus; mnpeodOpasoBanne @Dypre. HemnpepbiBHBIC THHEHHBIE
aHTeHHBI Oeryieil BomHbl. ONTUManbHas UIMHA U ONTUMAaJIbHOE 3aMelJICHHE B PEKHME OCEBOTO
W3JIy4CHUS aHTCHHBI. THUIIBI JMHEHHBIX aHTCHH: JUAJIEKTPUYECKUE, CIIMPAIbHbIC, UMIICJAHCHBIE.
OCO0EeHHOCTH U3Ty4YEHUS HEMTPEPHIBHBIX JIUHEHHBIX CUCTEM..

3. Teopus anepmypHblix AHMEHH

3.1. U3nydeHune IIIOCKUX pacKpbIBOB. PylopHbIe aHTEHHBI. 3epKaJlbHbIE aHTEeHHBI. [[pruémubIe
AQHTEHHBI. DHEPreTUUECKUE XapaKTePUCTUKH 3€pKaJIbHbIX aHTeHH. [Ipyrue THIbI anepTypHbIX
AHTEHH.

. M3nyyeHune miockux pacKpblBOB (anepTypHble aHTE€HHbI). OTKpBITHI KOHEIl BOJHOBOJA.
Pynopuble anTeHHbl. BiausHue (a3oBbix ommbOok. OnTuManbHelid pynop. D¢ ¢exTuBHas MI0La1b
aHTeHHbIl. [lapabonuueckue 3epkanbHbIE aHTEHHBI. TUIOBbIE KOHCTPYKIIMHM 3€pPKAIbHBIX AHTEHH U
ux obnyuateneil. Koadduuunent ucnonb3oBanus MoBEpXHOCTH IIOCKOTO packpbiBa. OcoOeHHOCTH
NpUEMHBIX aHTEHH. D(QQEeKTHBHAs MOBEPXHOCTh M ILIyMOBas TeMIlepaTypa MPUEMHON aHTEHHBI.
MorHoCTb, BbIJENsAEMas B HAarpy3Ke NMpHEeMHOM aHTeHHBL.. OCHOBHbBIE (DAKTOpPBI OMpeAessroIIne
BenuuuHy KUII 3epkaibHON aHTEHHBI.. JINH30BbIE aHTEHHBI. MHOTOJIy4eBbIE AHTCHHBL. .

4. Teopus anmennvix peuémox Bzaumnas cesa3v anmenn

4.1. AuTeHHble pemI€TKU. B3auMHas CBSI3b AaHTEHH.

AHTEHHBIE PEHMIETKH, WX PA3HOBUJAHOCTH U XapakTepuctuku. [loHstue o0 obnactu
CKaHMPOBAHMS W BIMSIONINE HA €€ BeIWYuHYy (akTophl. CXeMbl NMUTAHUS AHTCHHBIX PEHIETOK.
B3aumHas cBSI3b 2JIEMEHTOB aHTEHHBIX PemEéToK. CriocoObl YMEHBIIICHHSI BIUSHUS B3aUMHOMN CBSI3H.
AHTEHHBI, B KOTOPBIX B3aWMHAsl CBSI3b DJIEMEHTOB MCIOJIB3YETCS I (POPMHUPOBAHUS TUATPAMMBI
HaIIPABJIEHHOCTH. .
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5. Hesvicmynarowue u neuamuole aHmMeHHbl

5.1. KoHCTpyKIIMM aHTEHH Ha JABMKYITUXCS 00bekTax. ['-o0pa3Has antenHa. [leyatabie
AQHTCHHBI.

Hcropust co3nanusi Majio BBICTYIAKOUIUX TEJIEMETPUUECKUX AHTCHH Ha 3ape PAaKETHOM TEXHUKH.
Pacuér nuarpamMMbl HampaBICHHOCTH M BXOAHOTO CONPOTUBICHUS | -00pa3Hoil aHTeHHBI. Pacuér
JMarpaMMbl HaIlPaBJICHHOCTH NPSIMOYIOJbHOM II€YaTHOW AaHTEHHBbI. J[pyrue THUIbI MEeYaTHBIX
aHTeHH. [lonspu3anioHHble XapaKTEPUCTUKU MeYaTHbIX aHTeHH. CorjacoBaHue MeYaTHbIX aHTEHH.
CnocoObl yBeIHUYEHUSI MIMPOKOMOJOCHOCTH IMEYaTHBIX aHTeHH. OO0IacTH MpUMEHEHHS TMeYaTHBIX
AQHTCHH..

6. [llupoxonosocHvie U 4acmomHuo-He3a8UcUMble AHMEHHb]

6.1. Jlnama3zonHbie aHTeHHBI. YaCTOTHO-HE3aBUCUMbIC AaHTCHHBI.

CriocoObl  yBeNMYEHHs IIMPOKOIOJOCHOCTH BHOPATOpHBIX aHTEHH. CXeMbl NHUTaHUS
BUOpaTOpHBIX aHTeHH. BubOpatop Hanenenko. Anrtenna BuBanpnu. [luama3oHHBIE PYIOPHL..
[Tpuniunsl mogobus u camononobus aHTeHH. CaMOAONOIHUTENBHOCTh. Poib OTCEUKkH TOKa B
camMoIoA00HbIX cTpyKTypax. CrupalibHble U Joronepuoaudeckue aHTeHHol. Crnupainp Apxumena.
Konctpyknuu Jloronepuoauyeckux aHTEHH. ..

7. Aumennvie usmeperus

7.1. BxonHOE COIPOTUBIIEHUE U MaTpULIAa paccesHus. Mi3Mepenue nuarpaMMbl HallpaBJIEHHOCTH
aHTeHHBI. M3mepenne koddummenTa ycuaeHus aHTeHH. [lonspu3anmoHHble H3MEpEeHUSI.
[TymoBsle n3mepeHusi. MOLTHOCTb U3ITydeHUs. Y 1eNbHbIH KO3 QUIUEHT MOTIOIIEHUS SHEPTUH.

[TpuGops! I U3MEpEHHsT BXOAHOTO COMPOTHBIICHUS, KO3 (UIIMeHTa OTpakeHUsI U MaTPHIIBI
paccesHusi. CKallsipHble M BEKTOPHbIE M3MEpUTENH. M3MepeHne nuarpaMMbl HanpaBJIEHHOCTH B
YCIOBUSX OTKPBITOrO Mosiurona. Mcrounuku ommOOK wu3MepeHus.. Meroasl H3MEpeHUs
K03 pULIMEHTa YCUJICHUS: STAJIOHHbIE AaHTEHHbI, METOJ ABYX HMJCHTUYHBIX aHTEHH, METOA TPEX
anTeHH. PagmoacTtpoHomuueckne MetoAbl H3MepeHHus. O  BaXHOCTH  MOJIAPU3ALUOHHON
UHpOpPMALlUM B CBA3HBIX M  PaJMOJOKAIIMOHHBIX aHTEHHaX. PexuM MonsIpu3alMOHHOTO
YIUIOTHEHHsI. Y CTAaHOBKM HM3MEPEHUS NOJIAPU3ALMOHHBIX XapaKTEPUCTHK. VICTOUYHHMKM IIyMOBBIX
UCKaXEHUN B MpUEMHBIX aHTeHHax. [IpuOopel 11 HIyMOBBIX HM3MepeHHMH. PaguonokanmoHHBIN
METO/]I U3MEPEHUS LIIyMa OCTPOHANPAaBICHHBIX aHTEHH. V3MepeHne MomHocTH u3inydeHus. OneHka
CaHUTAPHOM 30HBI MOLIHOW NEPENAIOUIEH AHTEHHBl.. OJKCIEPUMEHTAIBHBIE, KOMIIBIOTEPHBIE U
aQHAJTMTUYECKHE METO/IbI OIICHKU yAeTbHOTr0 Kodddurmenta normomeHus (SAR).

8. Manvie anmennwi

8.1. TeopeTnueckue orpaHUueHUsI KOAPPUIMEHTA YCUTIEHUS MaJIOl aHTEHHBI.

Hcropus mpoOieMbl CO3/aHUS HANpPaBICHHOW aHTEHHBI MajbIX pa3MepoB. TeopeThyeckue
orpanuueHusi Uy BO3MOXHOCTU YMEHBIICHUS JOOPOTHOCTH MOl aHTEHHBI. DKCIIEpUMEHTAIIbHbIE
pe3ynbTaThl. O BO3MOYKHOCTH CO3JaHMsI CBEPXHANPABICHHbBIX aHTEHH..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. 1. JlnarpaMMbl HanPaBJIECHHOCTHU AJIEKTPUUYECKUX M MAarHUTHBIX BUOPATOPOB HAJl SKPAHOM;
2. 3. KonTtponwsHas padorta. ([IBe 3agaun: Haxoxaerue JJH nByx numoneit wim qumosist Haza
HKPAHOM U PACUET MOJSIPU3AMOHHBIX XapaKTEPUCTHK JIBYX OPTOrOHAJIBLHBIX BUOPATOPOB.);
3. 4. [Tutanue BUOpPATOPHBIX aHTEHH. M3yueHune paboThl CHMMETPUPYIOIIUX YCTPOHCTB.
Ontumuszanus KH/I aHTeHH 0ceBOro M3IIydeHus ; AUDIEKTPUUECKNX, UMIIEJAHCHBIX U
CIUPATIBHBIX. ;
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4. 5. V3ny4eHue OTKpHITOrO KOHIIA BOJHOBOJIA. PynopHble aHTeHHBl. ONTUMAaIbHBIN pyIIop.;
5. 6. IIpoexkTpoBaHue OJHO3EPKATBHBIX U JIBYX3€paIbHBIX Mapa0OJINIECKUX aHTEHH.;

6. 7. KourponbHas pabota. ([[Be 3agaun: no anTeHHaM OeryIiel BOJHBI U 110 arepTypHbIM
aHTEHHAaM. );

7. 8. 3amuTa pac4€THOM pabOTHL.;

8. 2. Pacyer nosisipu3alMOHHBIX JUarpaMM AJis IByX CKPELIEHHbIX BUOPATOPOB.

3.4. Tembl 1a060paTOPHBIX padoT
1. 3. AnTeHHBI Oeryieil BosiHbI (4 yaca);
2. 4. 3epkasibHBIC aHTEHHBI (4 Yaca);
3. 1. BubparopHsble U L1esIeBbIE aHTEHHBI (4 yaca).;
4. 2. BoTHOBOJIHO — IIeJIeBbIC aHTCHHBI (4 yaca)..

3.5 KoncyabTanuu

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

1. KoHcynpranuu HanpaBieHbl Ha IOMOIIb B U3y4eHHUH pazjiena "Teouss aHTeHHBIX PEeHIETOK.
Bsaumuasg cBsa3p anTeHH"

2. Koncynbranuu HampaBlieHbl Ha IIOMOIIb U3yYeHHs MaTepuana pasnena "HeBoicTymnaromnme
U TIeYaTHbIE aHTEHHBI"

3. Koncynpranmmu  HampaBieHbl ~Ha  MOMOINb  HW3Y4YeHHS  MaTepuajga  pasfelna
"[[InpoKOIIOIOCHBIE U YACTOTHO-HE3aBUCHUMbIE aHTEHHBI"

4. KoHcynbTalluM HampaBlieHbl Ha IOMOIIb H3yYeHHUs MaTepuana paszzaena "AHTCHHbIC
n3MepeHus"

5. Koncynbranuu HampaBlieHbl Ha TOMOIIb U3yYEHHS MaTepHralia pasjaena "Maible aHTeHHBI"

Texywui koumpoas (TK)

1. KoHcynpTanuu HampaBjeHbl Ha MOJyYeHWE UHAWBUAYAIBHOTO 3a/laHUs JUIsl BBITTOJHEHHS
KOHTPOJBHBIX ~ MeponpusTuii 1o pazjeny "®dusudyeckue OCHOBbI  U3IYUYECHHUS.
XapakTepuCTUKH aHTEeHH. MaTeMaTHuecKne MOJIEIH MPOCTENIINX U3IyJyaTenei"

2. KoHcynbranuu HampaBieHbl Ha MOJyYeHHE WHAWBUIYAITBHOTO 3a/aHUs JIJIsl BHITOJTHEHHUS
KOHTPOJIbHBIX MEPONIPUATHH 110 paszneny "Teopus TMHEHHBIX AaHTEHH."

3. Koncynpranum HampaBleHBl Ha Ha pelIeHHE 3ahad 1o paszaeny "Teopus amepTypHBIX
aHTeHH"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3amaHupOBaHHbIE PE3yIbTaThl 00yUeHUs

Howmep pasznena aucruruinHs (B

O1eHOYHOE CPEACTBO

Konanr
10 IUCLUIUIAHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WHIUKATOPOB
(B COOTBETCTBUH C pazjenom 1) 1[2]3]4][5]6]7]8
3HaTh:
OCHOBHBIE XapaKTEPUCTUKU aHTECHH, a TaKKe KonTponbnas pabora/KontposbHas pabota
MaTeMaTHYECKUE MOJIEIU PA3HBIX TUIIOB NA-1nka + | + "AHTEHHBI OeTylIel BOJIHBI U arniepTypHbIE
AHTEHH AHTCHHBI"
CTHIOCOOBI TIPEICTABIICHUS JHATPAMM KonTponbras padora/KoHTpoisibHas paboTa
HAIMPaBIEHHOCTU U MOJSPU3AIMOHHBIX NA-1nka + "JluarpaMmbl HAIPaBIEHHOCTU U MOJSPU3AIIIS
XapaKTEPUCTUK AHTEHH nuronei”
Ymern:
M0JIb30BAThCS MATEMATUUECKUMU MOJICTISIMU PacuetHo-rpaduueckas padbora/3ammura
pPa3HbIX TUIIOB AHTCHH N/I-2mx-1 + + + | pacu€tHoro 3a/1anus "DKBUIMCTAHTHAS
aHTEeHHas permeTka"
M3MEpPSATH JUAarpaMMbl HAIIPABICHHOCTH JlaboparopHuas padota/3amnura 1a60paTopHO
aHTEHH paboTsl "AHTEHHBI Oeryiei BoaHbI"
NJ1-2nk-3 + |+ | + 5
JlaGopaTtopHnast pabora/3amura 1abopaTopHOit
paboThl "3epKajbHble AHTEHHB!"
U3MEPSITH TONSAPU3AIMOHHBIE JlaGopaTtopHnast pabota/3amura 1abopaTopHOit
XapaKTEPUCTUKU aHTEHH pabotsl "BubpaTtopHble aHTEHHBI"
N-2rik-3 + |+

JlabopaTtopHnast pabota/3amura 1abopaTopHOit
paboTsl "BoMHOBOIHO-1IIENIEBbIE AHTEHHBI"
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. 3amuTa naboparoproi padotel "AHTeHHBI Oerymieil BoHbl" (JlabopaTopHas pabora)
2. 3ammTa 1aboparopHoii paboThl "Bubparopusie antenHsl" (JlabopaTopHas pabota)
3. 3amura mabopaTopHoii paboTs! "BonHoBoaHO-11eneBbIe anTeHHbI" (JIabopaTopHas pabora)
4. 3amuta maboparopHoit paboTsl "3epkanbHble aHTeHHBI" (JIabopaTtopHas padoTa)

®dopma peanmsaru: [Tucemennas pabota
1. 3ammTa pacy€THOro 3a1anus "DKBUIUCTAHTHAS aHTeHHas peméTka" (PacueTHo-
rpadudeckas padbora)
2. KonTponbHas pabota "AHTeHHBI Oeryiiiel BOJIHbI U anepTypHble anTeHHbl" (KoHTponbHas
pabora)
3. KonrtposnbHas padora "JluarpaMMbl HalIpaBICHHOCTH M MOJISPH3AINS TUTIOJICH"
(KontponpHas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIINHBI SABJIACTCA IIPUIIOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOM COCTaBIISIOLIUX.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHBbIE H3TAHNS

1. Koran, b. JI. [Tonspu3aiiuoHHbIe XapakTEPUCTUKN aHTEHH : yueOHOE MOCcoOHe 1Mo Kypecy
"Verpoiictea CBY u anTenns!" no Hanpasienuto "Pagunorexnuka” / b. JI. Koran ; pen. B. B.
boapos ; Hau. uccnen. yu-t "MOUN". — M. : U3n-8o MOU, 2013. — 48 c. — ISBN 978-5-9902974-3-
2.

http://elib.mpei.ru/elib/view.php?id=5695;

2. Cazonos, JI. M. Aurtenns! u ycrporictBa CBY : YueOHUK a1 BY30B 110 CHIEITUATEHOCTH
"Paguorexnuka" / [I. M. Ca3onoB. — M. : Beiciras mkona, 1988. — 432 c.;

3. 3eipsinoB 1O. T.,®emtonun I1. A.,benoycos O. A.,Psg60B A. B.,'onosuenko E. B.- "AnTenns!",
(4-e u3n., crep.), UsnatensctBo: "Jlanp", Cankt-IletepOypr, 2020 - (412 c.)
https://e.lanbook.com/book/133478.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(h)UCHBIX IPOrpamm;

3. Windows / OnepanimonHas cuctema cemeiictpa Linux;
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4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. GNU Octave.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3a nannbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za maunbix Scopus - http://www.scopus.com
9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. DnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaleHue
HAHMMEHOBaHHe
Y4eOHble ayAUTOpUU IS K-120, MammHHBIHN 3a71 cepBep, KOHJAUIMOHEP
MPOBEACHUS JICKIMOHHBIX NBI]

3aHATUH U TEKYIIEro
KOHTPOJIS

A-400, Yuebuas
aynuropus "A"

napra, CTyJ, JOCKa MEJIOBas, JKpaH
VUHTEPAaKTUBHBIN, KOJIOHKH 3BYKOBBIE,
MYJIbTUMEIUMHBIA TIPOEKTOP, JOCKA
MapKepHasi, KOMIBIOTEP IEPCOHAIbHBIN

VY4eOHble ayAUuTOpUU IS
IIPOBEACHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

E-800/1, Yuebnas
naboparopus aHTEHHBIX
CUCTCM U
pacmpocTpaHeHus
paJIMOBOJTH

rapTra, napra co CKaMbeu, CTOJ
IpernoiaBaTess, CToJ, CTYJ, MKad JUIs
JOKYMEHTOB, JOCKa MEJIOBasl,
MYJIbTUMEAUUHBIA IPOEKTOP, IKPaH,
CTeH]1 1a00paTOPHBIH

VY4ebHble ayIUTOPUH IS
IPOBECHUS

E-800/1, YueOnas
nmabopaTopusi aHTEHHBIX

napTa, apra co CKaMmbei, CTOJ
npenoaaBartess, CToMl, CTyJ, Kad 1ist

1a00paTOPHBIX 3aHATHH CUCTEM U JIOKYMEHTOB, JI0CKa MEJIOBas,
pacnpocTpaHeHus MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
pPaguoBOJIH CTEH/ J1JabOpaTOPHBII

VY4eOHble ayAUuTOpUU IS

E-800/1, Yuebnas

rapTra, napra co CKaMbeu, CTOJ

MIPOBEICHUS naboparopus aHTEHHBIX mpenoaaBaTens, CTOMI, CTyJ, mKad 1s
MIPOMEKYTOUHOMN CHCTEM H JIOKYMEHTOB, JI0OCKa MEJIOBas,
aTTecTaluu pacrpocTpaHeHUs MYJIBTUMEIUNHBIN IPOEKTOP, IKPaH,
pPaaroBOJH CTEH]I JTA0OPATOPHBIN
Ilomemenus mis HTB-303, JIlekinonHas CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIbHOU PabOThI ayIuTOpHUs MMMCHbMEHHBIHN, BEIIaIKa IS OJICKIEL,

KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTED NMEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

E-800/6, KaOuner
corpynuukoB kad. "PTII u
AC"

Kpecyo pabouee, CTOJI KOMITbIOTEPHBIH,
CTyH, mKad ISt TOKyMEHTOB, CTOJ
MMMCHbMEHHBIHN, BEIIaIKa IS OJICKIEL,
KOMITBIOTEPHASI CETh C BBIXOJIOM B
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HNuTepHeT, KOMNBIOTEP NEPCOHATBHBIN

Ilomemmenust misa
XpaHeHUs 000pyOBaHUs
1 y4eOHOT0 MHBEHTaps

E-802/4, Cxian
WHBEHTApPS U
000pyTI0BaHUS

CTEJIIaX, CTOM, CTYII, mKad, mkad s
JIOKYMEHTOB, CepBEp
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

AHTEHHBI

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 KontpoasHas pabota "/[narpammbl HalpaBieHHOCTH U nossspusanus aunoieit” (KontponbHas
pabora)

KM-2 3amura maboparopHoii pabotsl "Bubparopusie antennsl" (JlabopaTopras paborta)

KM-3 3ammra maboparopHoii pabotsl "BonaHoBoaHo-meneBsie anteHHbI" (JJaboparopHas paboTta)

KM-4 3amura taboparopHoii padoThl "AHTeHHBI Oeryiieit BosHbl" (JlabopaTopHas pabora)

KM-5 3ammura naboparopHoit padotsl "3epkanpHbie aHTeHHBI" (JIabopaTopHas padora)

KM-6 KontponbHas paboTa "AHTeHHBI Oeryiieil BOTHBI U anepTypHbie anTeHHBI" (KoHTponbHas
pabora)

KM-7 3ammra pacuérHoro 3ajanus "DKBUAUCTaHTHas aHTeHHas peméTka" (PacuetHo-rpaduueckas
pabora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

WNunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen aucuumuimabl KM: L 2 3 4 S 6 /
pasiena AT AER Henens 3 | 8 | 9 [12 131415
KM:

®u3nyecKue OCHOBBI U3ITyYEHUS.
XapaKkTepUCTUKU aHTCHH.
Marematnueckre MOJAEIN IPOCTEHIINX
U3JIydaresen

YpaBHeHust MakcBeiia, 2JIEMEHTapHbIE
U3JIy4aTesd, OCHOBHbIE XapaKTePUCTUKH
aHTEeHH. MaTemMaTn4eckue MOJeIN

11 IIPOCTEHIINX U3ITydaTesei. +
CummeTpuuHbIN BUOpaTOp.
XapaKkTepUCTUKHA CUMMETPUYHOTO
BUOpPATOpa U IIETEBBIX aHTEHH.

2 Teopus TMHENHBIX AHTECHH.

JIuHeliHbIC AaHTEHHBIE PEILIETKU.
MHOXUTENb HANPABIEHHOCTH JIMHEUHON

2.1 .. . . + + +
pemérky. JInHeitHble aHTEHHBI OeryIei
BOJIHBI.

3 Teopus anepTypHbIX aHTEHH

N3ny4yeHune miockux pacKpbhIBOB.
PynopHsble aHTeHHBI. 3epKajibHbIE
aHTeHHbI. [I[puéMHbIE aHTECHHBI.

3.1 P + +

OHEepreTu4ecKue XapakTepuCTUKN
3epKaJbHBIX aHTEHH. J[pyrue TUIIbI
anepTypHbIX aHTEHH.
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Teopust aHTeHHBIX pemIETOK B3anmuas
CBs3b AaHTCHH

4.1

AHnTeHHbIC pemIETKU. B3auMHas cBsI3b
AQHTCHH.

HGBBICTynaI-OI_HI/Ie " 11€4aTHbIC aHTCHHBI

5.1

KoOHCTpyKIIMY aHTEHH Ha IBIKYIIUXCSI
o0bekTax. ['-o0pa3Hast aHTeHHA.
IleyaTHbIC aHTCHHBI.

[[I1poKOIIOJIIOCHBIE U YACTOTHO-
HE3aBHCHMBIC aHTECHHBI

6.1

Jlnana3zoHHbIC aHTEHHBI. YacTOTHO-
HE3aBHCUMBbIE AHTCHHBI.

AHTEHHBIE U3MEPEHUS

7.1

BxonHoe conpoTHBIEHHE U MaTpUIIA
paccesHus. M3amepenue quarpaMMbl
HANpPaBIEHHOCTU aHTEHHBI. I3MepeHue
KO3 (UIIMEHTa YCUICHUS aHTCHH.
[TonspuzannoHHbIE U3MEPEHUS.
[ITymoBbIe n3Mepenus. MOImHOCTh
U3Iy4eHus. Y IenbHbIN K03 PUIreHt
TIOTJIONICHUS SHEPTUH.

Mainrie anTeHHBI

8.1

Teoperudeckue orpaHHYCHHS
KO3 (UIIMEHTa YCUICHUS MaIon
AHTCHHBI.

Bec KM, %:
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