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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

[TpakTrueckue 3aHATHSA (aKaIeM. YaCOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocrosiTenbHas paboTa, BKJIFOUasi 4achl HA KOHTPOJIb
(akazeM. yacoB)

Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

DKk3ameH (Kypce)

OPT
TOP

51
17

69
111

180



2 AHHOTAIIUA AMCHUITJINHBI

«(AHTEHHBI CBY»

JucuummHa «AaTeHHsl CBY» mpencraBiser co0oit yueOHBIA Kypc, Mpe-
Ha3HAUYCHHBIN IS yIIyOJIeHHOTO M3y4YeHUs aHTEHHOW TeXHHKU. Kypc ocHOBaH Ha
paHee U3yYEeHHBIX TUCIUIUIMHAX: -BbICIIEH MaTeMaTUKU, (DU3UKH, DJICKTPOMArHUT-
HBIX TI0JIEW M BOJIH, TEXHUYECKOU DJIEKTPOJIMHAMUKHU, AHTCHH U PACIpPOCTPAHEHUS
paaroBoiH. OCHOBY Kypca COCTaBIISIIOT JICKIIUH, MOCBSIICHHBIE MAaTEMaTUHYECKOMY
ONMCAHUIO AHTCHH U aHTEHHBIX pemieTok, AP, MUKpPOIOIOCKOBBIX aHTEHH U psjia
npyrux. OJHOBPEMEHHO € 3TUM H3J1araeTcsi Marepual o KOHCTPYKTUBHBIM O0COOCH-
HOCTSIM HanOoJIee HHTEPECHBIX MH)KEHEPHBIX pPelIeHU. PaccMaTprBaroTCst BOIPOCHI
KOMITBIOTEPHOTO JIEKTPOJIMHAMUYECKOTO MOJIETUPOBaHUs aHTEHH. CTYI€HTHI MOTY-
YaloT MPAKTUYECKUE HABBIKM TPOSKTUPOBAHUS MUKPOIIOJIOCKOBBIX AaHTEHH U aHTEH-

HBIX PCHICTOK C IIOMOIIBIO HpO(I)GCCI/IOHaJIBHBIX IMMAaKCTOB IIPUKIIAAHBIX ITPOTPpaMM.

SUBJECT SUMMARY

«MICROWAVE ANTENNAS»»

Discipline «Microwave Antennasy» is a training course designed for in-depth
consideration antenna technology. The course is based on investigated disciplines:
higher mathematics, physics, electromagnetic fields and waves, technical electrody-
namics, antennas and radio waves propagation. The basis of the course are lectures
on the mathematical description of antennas and antenna arrays, microstrip antennas
and a number of others. Simultaneously, sets out material on the constructive charac-
teristics of the most interesting engineering solutions. Discusses issues of computer
electrodynamic modeling of antennas. Students get practical skills of designing of
micro-strip antennas and antenna arrays with the help of professional packages of

applied programs.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. lenu QUCIUTINHBI:

-M3y4YeHNE OCHOBHBIX 3aKOHOMEPHOCTEH Mpoliecca U3IydeHHUs dJIEKTPOMarHUTHBIX
BOJIH aHTEHHAMU U aHTEHHBIMHU PEIIeTKaAMU;

-[OJTyYEHWE 3HAHUM O MPUHITUIIAX JESUCTBUS U XapaKTEPUCTUKAX aHTEHH;
-popMUpOBaHNE HABBIKOB MMPOCKTUPOBAHHUS AaHTCHH U aHTCHHBIX PEIIETOK;
-OCBOCHHE YHCIICHHBIX METOJIOB pacueTa XapaKTePUCTUK BUOPATOPHBIX M MEUATHBIX
AQHTEHH U aHTEHHBIX PEIIETOK;

-yMEHHE TI0JIh30BaThCs MTaKeTaMH aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHMS B 00JIa-

CTH aHTCHH.

2. 3aga4amMu TUCUUTUIUHBI SBJISFOTCS:

-TMIOJTyYC€HHUE TIPEICTABICHHS O TMIPUHITAIIAX PaOOTHI, METOIOB pacueTa M XapaKTepHu-
CTHUKaX OCHOBHBIX TUIIOB AHTEHH U aHTEHHBIX PEIIECTOK;

-popMUpOBaHNE HABBIKOB MPOEKTUPOBAHHUS AaHTCHH U aHTCHHBIX PEIIETOK;
-OCBOCHHE YHCIICHHBIX METOJIOB pacueTa XapaKTepUCTUK BUOPATOPHBIX U MEUATHBIX
AQHTEHH U aHTCHHBIX PEIIETOK;

-YMEHUE TI0JIb30BaThCs MTaKETaMH aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS B 00JIa-

CTU aHTEHH.
3. [lonyuyeHue 3HaHUM O MPUHLMNAX JEUCTBUS U XapaKTEPUCTUKAX aHTCHH.

4. YMeHus moJIb30BaThCsl TAKeTaMH aBTOMATU3MPOBAHHOTO MPOCKTUPOBAHUS B 00-

JacTH aHTEHH.
5. ®opMHpPOBaHNUE HABBIKOB MPOEKTUPOBAHUS AHTCHH U AHTEHHBIX PEIICTOK.
3.2 Mecro qucuMiuiaHbl B cTpykrype OITIOIT

]_II/ICI_[I/IHJ'II/IHa HN3y4acTCs Ha OCHOBC PAaHEC OCBOCHHBIX JUCIUIIINH y‘-I€6HOFO I1aHa:
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1. «Maremarnyeckoe MOAECITUPOBAHUE PATMOTEXHUUYECKUX YCTPOMCTB U CUCTEM

2. «3mepenus na CBY»
U o0ecreurnBaeT U3yuYeHUE MMOCISAYIONTNX TUCIIUIUIAH:

1. «OCHOBEBI ABTOMATHU3HUPOBAHHOI'O ITPOCKTHUPOBAHUSA aHTCHHBIX CUCTCM»



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon komnerenumnn/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH

[1K-2 CriocoOeH BBIMOMHATH MOJSIHPOBAHUE OOBEKTOB M MPOIECCOB C IIENIbIO

aHaJM3a ¥ ONTUMHU3AIMH UX TApaMETPOB C MCIOIh30BAHUEM HUMEIOIINXCS
CPEIICTB MCCIICIOBAaHMH, BKIIIOYAsl CTAHAPTHBIE MTAKEeThl TPUKJIATHBIX TIPO-
rpaMmm

1IK-2.1 3naem ¢usuyeckue u mamemamuieckue MoOeIU U MEMoObl MOOEIUPOBAHUSL
CUSHAI08, NPOYECCO8 U ABTIEHULL, 1eHCAUUX 8 OCHOB8E NPUHYUNOE OeUCMBUsL
PaouomexHu4ecKux yCmpoucme u cucmem

I1K-2.2 Ymeem gpopmynuposams u pewams 3a0auu, Ucnoib308ames mamemamuye-
CKULL annapam u YucjieHuvie Memoovl Ol AHAIU3A, CUHME3Ad U MOOENUPO-
8aHUSL PAOUOMEXHUYECKUX YCMPOLCME U CUCTEM

1IK-2.3 Braoeem mamemamuueckum annapamom 01s peutenusi 3a0a4 meopemuue-
CKOU U NPUKAAOHOU PAOUOMEXHUKU, MEMOOAMU UCCTe008AHUSL U MOOENUPO-
8aHUsL 00LEKMO8 PAOUOMEXHUKU

CIIK-2 CrniocobeH yunThIBaTh COBPEMEHHbIE TEHICHLUU PA3BUTHUS SJIEKTPOHHUKH,
U3MEPUTETHHON U BEIYMCIUTEIBHON TEXHUKH, HH(POPMALIMOHHBIX TEXHOJIO-
I'vii B cBoel npodeccuoHanbHOM NesITebHOCTH

CIIK-2.1 3uaem nanpaenenus OessmenbHOCMU NPEONPUAMUL — CIMPAMeSUYecKux
NapmHepos u coBpemMerHble MeHOEHYUU PA3BUMUL PAOUOIIEKMPOHUKU

CIIK-2.2 Ymeem pabomamu ¢ numepamypoii, 8bINOIHAMb NAMEHMHBIU NOUCK, AHA-
JUZUPOBAMb HOBYIO UHPOPMAYUIO U 8bINOTHAMb ee 0000ujeHIe

CIIK-2.3 Braoeem nagvikamu noucka ungopmayuu 6 cpede uHmepHem ¢ yeibio no-
JIyHeHUsl 3HAHULl 8 uHmepecyrowell nPpeoMemHol 00IACU U CMENCHbIX 00-
nacmsx




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,

n/n a4 a4 a4 au

1 BBenenne 12 0 22

2 | Tema 1. CnaGonanpasneHnsble anTeHHbl CBU 14 5 40

3 | Tema 2. IIpoeKkTrpoBaHUE aHTEHHBIX PEIIETOK 18 8 37

4 | Tema 3. Borpocsl aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS 5 4 12
DAP

5 | 3aximoueHue 2 1
HToro, au 51 17 1 111
W3 HUX a4 Ha KOHTPOJIb 0 0 0 35
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 180/5

4.1.2 Copepxanue

Ne HanmeHnoBaHue TeMbl Conepxanue

n/n JUCIUIIIHHBI

1 | Beenenue OcHOBHBIE TTOHSATHS, OTIPEIEICHUS U XapaKTEePUCTUKH aH-

TCHH.

2 | Tema 1. CnabGonamparieHHble | MaTeMaTHUeCKOE MOJICTMPOBAHNE BUOPATOPHBIX U TIeYaT-

anteHHsl CBY HbIX aHTeHH. DOpMyIMpOBKa TPAHUYHOTO YCIOBHS Ha
MOBEPXHOCTH BHOpaTropa, KOHCTPYKIIMH U XapaKTEPUCTH-
KM BUOPATOPHBIX U 1IeTeBbIX aHTeHH. [lInupokomnonocHbie
ciiaboHarpaBlieHHbIC aHTCHHBI, aHTeHHBI BuBanbau. Cra-
OoHarpaBJIeHHbIC aHTEHHBI KPYTOBOM Mosipu3anuu. Mar.
MOJICJIH MEYATHBIX aHTCHH.

3 | Tema?2.IIpoekTupoBaHue aHTeH- | MaTemarnyeckas MOJIesIb aHTCHHBIX PelIeToK « BoHOBOM

HBIX PEIIETOK KaHaJI» Ha OCHOBE CBA3aHHBIX MHTErPAJIbHBIX YPABHEHUH.
OcHOBHBIE XapaKTEPUCTUKU AHTEHH «BOJIHOBOM KaHaD ,
XapaKTePUCTUKH JIOTOMEPUOJUIECKUX aHTEHH. [leuaTrHbie
cuH(pa3Hble aHTEHHbIE pemeTku. OTpakaTeabHble U Ipo-
xomubie AP.

4 | Tema 3. Bompocbl aBtomatu- | OCHOBBI Maremarnyeckoro MoxenupoBanus DAP, sie-
3UPOBAHHOTO TPOEKTUPOBAHUS | MEHTapHas Teopus u npuHuMn aeiicrus @AP. Marema-
DAP TUYECKOE MOJAEIUPOBAHUE C ITIOMOIIBI CUCTEMBI CBS3aH-

HBIX MHTETPaIbHBIX ypaBHEeHUU. KOHCTpYKIINK 1 XapakTe-
PUCTHKHU OCHOBHBIX BI10B DAP.

5 | 3akmroueHue [TepcniekTrBHBIC HAITpaBICHUS B aHTEHHOM TexHUKe. [ud-
POBBIC aHTCHHBIC PEIICTKH, AaHTEHHBI B PEKHME H3JTyde-
HUS HETaPMOHUYECKUX CUTHAJIOB.
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4.2

Ilepeuenn 1a00paTOPHBIX PadoOT

JIaGopatopHbie pabOThI HE MTPETYyCMOTPEHBI.

4.3 TlepeyeHb NPAKTHYECKHUX 3AHATHI
HauMeHoBaHMe NPAKTHYeCKUX 3aHATHH KosnmuectBo ayn. yacos
1. BomHOBOJHO-IIIEIEBBIE AHTEHHBIE PEILIETKH. 3
2. XapaKTepUCTUKU NEYaTHBIX AHTCHH U AHTEHHBIX PELIETOK. 4
3. IleyaTHbIE AaHTEHHBIE PEILIETKH. 4
4. ®AP Ha nuckpeTHbIX Qa3oBpaiiareisx. 3
5. MHOro3eMeHTHbIE aHTEHHBI «BOJIHOBOI KaHaI». 3
Hroro 17

4.4

4.5

4.6

4.7

4.8

KypcoBoe npoexktupoBanue

KypcoBas pabota (IIpoeKT) HE TPETyCMOTPEHBI.

Pedepar

Pedepar ve mpexycmoTpeH.

NuauBuayaabHoe JoMalliHee 3aJaHue

NuauBuayansHOE TOMAIIHEe 3ajaHue He MPeayCMOTPEHO.

Hoxaan

Jloknax He IpenyCMOTPEH.

Keiic

Keic He npegycMoTpeH.




4.9 Opranusanus v y4eOHO-MeTOANYeCKOe 00ecnedYeHne CaMoCTOSITeJIbHOM pa-

00THhI

N3ydeHne AUCUUILIMHBI COMPOBOXKIACTCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMM IIPEIIOAABATEIEM JIUTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMoOHHBIMU pecypcamMu cetu IHTepHeT.

[InannpoBanue BpeMEHU U1 U3YUECHUS JUCUUIIIIMHBI OCYILIECTBIISETCS HA BECh
nepuoa 00y4YeHusl, peycMaTpuBasi MPU ATOM PETYISIPHOE TOBTOPEHUE MPOUICHHO-
ro matepuana. O0y4aromumMmcs, B paMKax BHEAyIUTOPHOW CaMOCTOSTEIBLHON pabo-
ThI, HEOOXOJIUMO PETYJISPHO JIOMOJHITH CBEACHUSIMHU W3 JIUTEPATYPHBIX HCTOUHUKOB
Marepuai, 3aKOHCTIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE M3y4eHUS pe-
KOMEHIOBAHHOM JIUTEPaTYyPHI IIEE€CO00Pa3HO COCTABUTh KOHCIIEKT OCHOBHBIX ITOJIO-
YKEHUM, TEPMUHOB U OTIPEICIICHUH, HEOOXOIUMBIX JJIsI OCBOSHHUS Pa3/IeioB yUeOHOM

JIUCILIUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOHN U3 (hopM 00ydeHHUS
U KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTUpOBaHue mpeanonaaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aMMOJICUCTBUE MEX Y IIPETOAaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATNONATAeTCs, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIlIEHUE, KOTOPOE
OH MOJKET MpeAnrcarb KOHCYJbTUPYEMOMY, JTHMO0 OH BIIAJIEET CIIOcOOaMu JesTeb-

HOCTH, KOTOPbIE YKa3bIBAIOT MYTh PELICHUS MPOOIEMBI.

Texymas CPC IIpumepHas
TPYAOEMKOCTb, a4
Pabota ¢ IeKIIMOHHBIM MaTepuaioM, ¢ yueOHOH JuTeparypoit 44
Omnepesxaromias camocTosiTeNlbHast paboTra (M3yueHHe HOBOTO Mare-
puaza 10 ero U3J10KEeHHUs Ha 3aHATUSX) 0
CaMoCTOSTENIBHOE U3YUEHHE Pa3/A€I0B TUCLUILINHBI 28
Brimonnenne foMantHuX 3a1aHui, JOMAITHUX KOHTPOJIBHBIX paboT 0

[ToaroroBka kK mabopaTopHbIM paboTaM, K TMPAKTHUYECKUM U CEMH-
HAPCKUM 3aHITHIM

HOI[FOTOBKa K KOHTPOJIbHBIM pa60TaM, KOJITIOKBHYMaM

Brimonnenne pacueTHo-rpaduueckux padoT

S|IOo ||~

BrinonHeHne KypcoBOro mpoekTa Wi KypcoBoil paboTbl
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Texymas CPC

IIpumepHas
TPYA0EMKOCTb, a4

[Touck, u3ydyeHue U npe3eHTanus nHPOpMaLUH 10 3aJaHHOM Mpo-

O1eMe, aHaIM3 HAyYHBIX ITyONIHKAIUi 110 3aJaHHOI Teme 0
Pabora Hax MeXIUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TeMe, BHIIIOJIHEHUE PACYETOB, COCTaB-

JICHHE CXEeM U MojeJiell, Ha OCHOBE COOPAHHBIX JaHHbIX 0
[ToaroroBka k 3a4ety, AU GepeHInPOBAHHOMY 3aUeTy, FK3aMEHY 35

HUTOI'O CPC

111
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 AmnTennsl 1 ycrpoiictBa CBY (npoextupoBanue (pa3upoBaHHBIX aHTEHHBIX pe- 16
meTok) [Tekct] : yueb. mocobue mist paauoTexH. crei. By30B / J1. Y. Bockpe-
cenckuid, B. JI. T'octioxun, P. A. I'panoBckas [u ap.] ; nox pea. . U. Bockpe-
cenckoro, 1981. -431 c.

2 Kouepxeckuii, I'eoprumit HukomaeBud. AHTeHHO-(pUAEpHBIE YCTPOWCTBA 5
[Texcr] : yueO. ans By30B Mo criell. ~PaanocBs3b, pauoBelIaHUuEe U TEIeBH-
nenue” / I. H. Kouepsxesckuii, I. A. Epoxun, H. JI. Ko3eipes, 1989. -351 c.

3 ComoB, Anaronuii Muxaitnosuu. AHTeHHO-(puepHbIe ycTpoiicTtBa [Teker] : 84
yue0. nmocobue s By3oB no cneruaibHocTd 090302 (090106)-"Undopma-
LIMOHHAs 0E30MaCHOCTh TEIEKOMMYHUKaMOHHBIX cuctem”, 090201-"TIpoTu-
BO/ICCTBUS TexHUYecKuM pazBeakam” / A.M. Comos, B.B. Crapocrtun, P.B.
Kab6eros ; mox pen. A.M. Comona, 2011. -404 c.

JlononuuTenpHas IuTeparypa

1 AHTEHHBI U pacupocTpaHeHue paarnoBoiH [Tekct] : mab. mpaktukym / CaHKT- 30
[TeTepOyprckuii rocyqapCTBEHHBIH AIEKTPOTEXHUYECKUNH YHHMBEPCUTET HM.
B.U. Vabsnona (JIlenuna) ”JIDTU”, 2014. -87 c.

2 [IIMpOKOIIOJIOCHBIE JIMH30BbIE AHTEHHBI U3 MCKYCCTBEHHOI'O HEOIHOPOAHOIO 10
TUBJIEKTpUKA (MIpakTHUeckre KoHCTpyKiun) [Tekcr] : [MmoHorpadus] / [A. M.
AnexkcannpuH [u ap.], 2018. -181 c.

5.2 Tlepedenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTH « UH-

TEPHET», HCITOJIb3YEMBIX IIPA OCBOCHUU JUCIHUILIMHBI

Ne ni/nt DJIEeKTPOHHBII ajpec

1 Crpanuna TucuuIUIMHEL Ha caifte kadeapst TOPhttp://www.tor.eltech.ru:8000/edu/engi
neer/asv4

5.3 Anpec caiiTa Kypca

Anpec caifta kypca: https://vec.etu.ru/moodle/course/view.php?1d=10986
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHnBaHus

s quctnmuinael « AaTeHHBl CBYY perycMoTpeHs! ciaeayomre GopMbl po-

MEXYTOYHOU aTTECTAMU: IK3aMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LelOM OBIaeNl KypcoM, HO HEKOTOPbIE pa3lieibl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAE€T 3aTPyAHECHUS. YMEET penarhb 3a1a4u

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a1a4.
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OcobGeHHoCTH 1O0MyCKA

I[J'ISI AOIIYCKa K 9K3aMCHY H€O6XOIIHMO BBIIIOJTHCHHUC BCCX MHIAMBUAYAJIbHBIX

3aﬂaHHﬁ I10 MPAKTUYICCKHUM 3aHATHUAM.

6.2 OuneHouHble MAaTEPUAJIBI JJI NIPOBEEHUS TEKYIEro KOHTPOJISI M IPoMe-

)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxcn o IMCUMIIJINHE

Bomnpocsl Kk 3xk3aMeny

Ne ni/m Onucanue
1 [Tonstue KH/L . Beipaxkenune aiist KH/I wepes JIH
2 Junana3zonnsle xapaktepucTuku anTeHH CBY. [IInpoKOIoIOCHBIE TUIBI AaHTEHH.
3 CooTHO1IEHNE HEOTIPEAETIEHHOCTH B TEOPUM AHTEHH
4 Hamnpasnennsie cBoiictBa 3A , KUII.
5 CnaGoHanpaBieHHbIE aHTEHHBI, KJIAaCCU(UKAIUS 110 YACTOTHBIM CBOHCTBAM.
6 CoortHomenne XanceHa -Uy -MaxknuHa 11 2JIEKTPUYECKH MAJIBIX aHTEHH
7 [Tonsitue KY antenn. [Ipumeps! peanuszanuu anteHH ¢ KY Beie 30 ab.
8 Mertons! usmepenns KY anteHH. AGOCIIOTHBIE M CPABHUTEJIbHBIE METOIbI U3MEPEHH.
9 Xapaxrepuctuku ®AP. JluHaMuueckne XapakTEPUCTUKH.
10 KoHcTpykimu npoxoaHsIx U oTpaxareiabHbix GAP
11 ®AP ¢ BHYTpEHHUM MIUTAHUEM, XapaKTEPUCTUKH U IPUHLIUI AEHCTBUS.
12 MHoroay4yeBble aHTEHHbIE PEIIETKH U UX XapaKTEPUCTUKH.

dopma OusteTa

MuHuCcTepCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit deneparuu

OI'AOY BO «Cankr-IletepOyprckuil rocyaapCTBEHHBIN 3JEKTPOTEXHUUECKUN

yHuBepcutet «JIDTW» umenu B.M. Yabsunosa (Jlenuna)»

3K3AMEHAIIMOHHBIN BUJIET Ne 1

JucuuniauHa Aurennsl CBU OPT

1. Knaccudukaruss antenH CBY no HanpaBieHHBIM IPU3HAKaM.

2. KOHCTpYKUIMH U XapaKTEPUCTUKHU AHTEHH KPYTOBOM MOISPU3ALIIH.

YTBEPXIAIO
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3aBenyromuii kageapoi B.H. Ymakos

Bech KOMIUIEKT KOHTPOJIHbHO-U3MEPHUTENBHBIX MAaTEPUAIIOB JIJIsl TIPOBEPKHU cHop-
MHUPOBAaHHOCTH KOMITETCHIIMM (MHIMKATOpa KOMIIETCHIIMHM) Pa3MeIIeH B 3aKpPHITON

YacTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

4 Tema 1. Cnabonamnpasnennblie anTeHHEI CBY

5 Tema 2. [IpoexTpoBaHue aHTEHHBIX PEIIETOK

6

7

8

9

10

11

12 [IpakTuyeckas pabora
13 Tema 3. Bompockl aBTOMaTM3MpPOBAHHOTO IPOECKTHPOBAHUSA

14 DAP [IpakTrueckas paboTa

6.4 MerToanka TeKyumero KOHTpoJs

Ha JICKIIMOHHBbIX 3aHATHUAX

Texy1inii KOHTPOJb BKJIIOYAET B C€0sI KOHTPOJIb MOcemaeMocT (He meHee 50

% 3aHsATHUI), IO pe3yJibTaTaM KOTOPOTO CTYJICHT MOJy4YaeT AOMYCK Ha 9K3aMEH.
HA NMPAKTHYECKUX (CEMUHAPCKUX) 3AHATHAX

Tekymuii KOHTPOJIb BKIIOYAET B ce0si KOHTPOJIb ToceniaemMoctu (He MmeHee 50

0 3aHATHUH), II JbTaTaM KOT IO CTYACHT ITIOJIYYacCT AOIIYCK Ha 5K3aMCH.
% 3a , 110 PE3 ara OTOPOIO C v (0) ac OITyC a OK3aM¢

B xoze mpoBeeHNsT CEeMUHAPCKUX M MPAKTHUECKUX 3aHATUH 11eJIeco00pa3Ho
IPUBJICUCHUE CTYJICHTOB K KaK MOXKHO 0oJjiee aKTUBHOMY YUYacTHUIO B JIUCKYCCHSIX,
pelIeHnu 3a1a4, 00CyXACHUAX U T. 1. I[Ipu 5TOM aKTHUBHOCTbH CTYJAEHTOB TaK)Ke MO-
JKET YUUTHIBATHCS MPENojaBaresieM, Kak OuH U3 CIIOCOOOB TEKYIIEro KOHTPOJIS Ha

IMPAKTUYCCKUX 3aHATHUAX.
CaMOCTOSITEJIbHOM paﬁoTbI CTYACHTOB

KoHTpoas caMocTosTENbHOM pabOThl CTYACHTOB OCYIIECTBISETCS HA JICKIIH-

OHHBIX U IIPAKTHYCCKUX 3aHATHUAX CTYACHTOB I1O MCTOAUKAM, OITMCAHHBIM BBIIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonudecTBO  mMocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO pernoaBaTels,
MapKepHasi JI0CKa.

[IpakTueckue 3aHs-
TUS

Aynurtopus

KonmuecTtBO 1OCagodYHBIX
MECT — B COOTBETCTBHU C
KOHTHHTEHTOM, MapKepHas
JIOCKa.

CaMocTosTeNbHas pa-
oora

[Tomemenue g ca-
MOCTOSITENIbHOM pabo-
Ta

OcHallleHO KOMIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO
noJKJIroueHus Kk cetu «UH-
TEpHET» U obecreueHneM
JIOCTyNa B DJEKTPOH-
HYIO0 MH(POpPMAIIMOHHO-
0o0pa3zoBaTenbHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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