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Annoranus

JluciunanHa «AHTEHHBI M YCTPOMCTBA CBEPXBBICOKOM  YacTOTBI» BXOJUT B
00pa3oBaTelbHYI0 MPOrpaMMy BBICIIETO OO0pa3oBaHUS — NPOrpaMMmy CIEHHUATUTETa IO
HalpaBjeHUIO  MOArOTOBKHM/  crenuainbHocTH  25.05.03  «TexHudveckass  dKCIUTyaTarus
TPAHCIIOPTHOTO  Pagro000PYAOBAaHUS»  HAMPABICHHOCTH  «TeXHUYecKas  IKCIUTyaTamus
PaaMOdJIEKTPOHHOTO  00OpYIOBaHMUSI BO3AYIIHBIX CYJOB M a’pornoptoBy. Jlucuuruimaa
peanu3zyercs kapenpoit «Ne21».

JluciunmHa HareneHa Ha opMUpPOBaHUE Y BBITYCKHUKA CISAYIOINX KOMITCTCHITHH

OIIK-1 «CrocoOeH ucnoiib30BaTh OCHOBHEIC 3aKOHBI MATEMATHKH, €IMHULIBI H3MEPCHUS,
dbyHIaMEHTAIbHBIC TTPUHITUIIBI K TEOPETHIECKUE OCHOBBI (DU3UKH, TEOPETHUECKOW MEXaHUKH

OIIK-5 «Cnoco0OeH MpoBOANUTH U3MEPEHUS M MHCTPYMEHTAJIBHBIN KOHTPOIb, TPOBOIUTH
00paboTKy pe3yIbTaTOB U OIICHUBAThH MOTPEITHOCTH

Conepkanue TUCHUILIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBA3AHHBIX C MapamMeTpaMmu
nepeaaronux u npueMubix anteHH CBY nuana3ona. B guciumimHe paccMaTpyuBarOTCs IPUHITATT
JNEUCTBUSI, TEOMETPUYECKHE M DIICKTPUUYECKUE XAPAKTEPUCTUKU PA3MYHBIX THUIIOB AHTEHH:
BUOPATOPHBIX, LIEJIEBBIX, PYIIOPHBIX, TUH30BBIX, 3€PKATbHBIX, a TAK)KE HAIpPaBJICHHbIE CBONCTBA
cuctembl m3nmydareneit. [IpuBoasarcs cBepeHus 00 OCHOBHBIX YCTPOWCTBaxX (hHIEPHOTrO TpakTa
CBY juama3oHa: JACNHUTENSAX MOIIHOCTH, HAIPaBJICHHBIX OTBETBUTENAX, BpaIAIONIUXCS
COUJICHEHHUSX, AaHTEHHBIX MEePEKIIoUaTeNAX U JIp.

[IpenogaBanre AUCUMIUIUHBL TpEeIyCMaTpUBAaeT cCieayrolmue (OpMBI  OpraHU3aluu
y4eOHOTro mporecca: JeKIHNH, JIa0opaTopHbIe padOThI, MTPAKTUYECKUE 3aHATUS, CAMOCTOSTEIbHAS
paboTa cTy/neHTa, KOHCYIbTAllUU, KYpCOBOE MTPOESKTUPOBAHHE

[Iporpammoil AMCHUIUIMHBI TMPEAYCMOTPEHBI CIEAYIONIUE BUIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTanus B hopMe IK3aMeHa.

OO0miast TpyAO0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISET 8 3a4eTHBIX enuHul, 288
JacoB.
SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUI.



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

O3HakoMJIeHHE C KpPyroM mpoOieM, CTOSIIUX Mepel pa3paboTuuKaMu aHTEHHO-(UAECPHBIX
CHCTEM HAa3€MHBIX U OOPTOBBIX PAAMOJIOKALMOHHBIX CTaHLMN; IOJy4YEeHHE HPAKTUYECKUX
HAaBBIKOB I10 JKCIIEPUMEHTAILHOMY HCCJIEIOBAaHUIO M HACTpOiike aHTeHH M ycrpoiictB CBY;
IOJIy4EeHHE HaBBIKOB 110 pacyeTy U aBTOMaTHU3UPOBAaHHOMY pacyeTy aHTeHH U yctpoiicts CBY u
YMEHME UX MCIIOJIb30BaHMsI IIPU TEXHUUYECKOM OOCIYKMBAHUU U HACTPOMKE PaJIUOTEXHUYECKHUX
YCTPOMCTB M CHUCTEM , B HAY4YHO-HCCIIEJOBATEIBCKOM U MPOU3BOJCTBEHHOW [EATEIBHOCTH B
00JaCTsIX JTOKALIMOHHOTO, HABUT'ALIMOHHOTO U CBS3HOT'O Ha3HAYEHMUS.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOM MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare w3yueHUs AMCHUILTMHBI OOYUYAIOUTUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenb KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon n Konx n HanMeHoBaHMEe HHAMKATOpa
HaMEHOBaHUE
KOMIIETEHIIUU JOCTH>KEHUS] KOMIIETECHLIUU
KOMIIETEHIINH
OIIK-1.3.10 3HaTh OCHOBBI AJIEKTPUYECTBA U
MarHeTusma
OIIK-1.Y.1 ymers npuMeHsTh (hpU3HYeCcKue
3aKOHBI 1 MaTEMAaTUYECKUE METO/bI JUIs
pellieHns 3a1a4 TEOPETUIECKOro U
IPUKIIQJHOTO Xapakrepa
OIIK-1.Y.10 ymeTb CTpOUTH U U3yYaTh
MaTEMaTUYECKUE MOJIEIN KOHKPETHBIX
SBJIGHUH U MPOLIECCOB JJISl PELICHUS
ACUETHBIX U MCCIIEN0BATENbCKUX 3a/1a4;
OIIK-1 Cnocoben P o AT
OTNPEAENATh BO3MOXKHOCTH NPUMEHEHHS
HCII0JIb30BaTh .
TEOPETUYECKUX MOJIOKEHUN U METO/I0B
OCHOBHBIE 3aKOHBI
JUCLUIUIMHBI JUIsl TOCTAHOBKY U PEIICHUS
MaTeMaTHKH,
KOHKPETHBIX NMPHUKJIAIHBIX 3aj]ay; pellaTh
€IMHULIBI
OCHOBHBIE 3a/1a4l Ha BBIYHMCIIEHUE NPEACIIOB
Ob6menpodeccnoHanbHble | U3MEPEHUS, .
¢byskuil, tuddepeHpoBaHus 1
KOMIIETEHIIUU (byH1aMeHTaJIbHbIE
MHTETPUPOBAHUS, HA pa3iokKeHne GyHKIUU
IPUHIUIBI U
TEOPETUYECKHE B DAA!
P OIIK-1.V.5 ymeTb NpUMEHATH OCHOBHBIE
OCHOBBI (PM3UKHU,
o 3aKOHBI (PU3UKHU MIPU PELICHUN
TEOPETUYECKON
IIPAKTUYECKUX 3a7a4
MEXaHUKHU
OIIK-1.VY.7 ymeTs NIpUMEHATh OCHOBHBIE
npreMbl 00pabOTKU IKCTIEPUMEHTAIBHBIX
JTAHHBIX
OIIK-1.B.1 B1ageTsr HaBBIKAMH
MCIOJIb30BaHUs 3HAHUN QU3HUKH U
MaTEMaTUKH MPU PEIIEHUH MPAKTUIECKUX
3a1a4
OIIK-1.B.2 BnaneTs MaTEMaTHUECKOMN
CUMBOJIUKOM IS 3aIIUCH U YTE€HUS
MaTEMaTHUYECKUX BBIPAKEHUN




OIIK-1.B.4 Bnanets HaBRIKAMU
OpraHu3aIi 1 NPOBECHUS SKCIEPUMEHTA

OIIK-5.Y.1 ymeTs BEIOMpATH U
MCTIOJIB30BaTh COOTBETCTBYIOIINE PECYPCHI,
COBPEMEHHBIC METOJAMKH U 000PYIOBaHUE
JUTSI TIPOBEJICHUS YKCIIEPUMEHTATIBLHBIX

OIIK-5 Cnocoben

MIPOBOJIUTH . -
HSMEDOHIS I UCCIICIOBAaHHI U M3MEPEHUIH
P . | OIIK-5.Y.2 ymerb 0OpabarbIBaTh
WHCTPYMEHTAILHBIN
NPEICTABIIATH MOJTyYCHHBIC
Ob6menpodeccnoHaBHBIE | KOHTPOIIb,
IKCIIEPUMEHTAIbHBIC JAHHBIC NS
KOMITCTCHIIHH MIPOBOJIUTH
060260k MOJTy4YeHHUs 00OCHOBAHHBIX BHIBOJIOB
P Y OIIK-5.B.1 Bragets meToiaMu
pe3ysIbTaToB U
AKCIIEPUMEHTAIBHOTO OTPEICICHUS
OIICHHUBATH
MapaMeTpoB, XapaKTEPUCTHK
MOTPEIIHOCTH

PaIHOdIICKTPOHHBIX CHCTEM
OIIK-5.B.2 Bnagets MeTogamMu 00pabOTKH
PE3YJIbTaTOB U3MEPEHHH

2. Mecro nucuuminHbl B cTpykType OI1

HucturnnuHa MOXeT 0a3upoBaThCs HA 3HAHUAX, PaHEEe MPUOOPETEHHBIX OOYYAIOIUMUCS TPH
W3YYeHUU cJleaylommx auciumiuH:  JucuunnuHa Oasupyercs Ha 3HAHMSIX, paHee
MPHOOPETEHHBIX O0YUYAIOITUMHUCS IPU U3YUICHUH CIICTYIOIINX JTACIUTIIHH:

- «PagvorexHuyeckue 1EeNM U CUTHAIBD» — B pazfenax «JJIMHHbIE JIMHUWY,
«KonebarenbHble KOHTYPBD?, «DUIBTPHIY;

-« DNEKTPOJUHAMUKA U PACIIPOCTPAHEHUE PAJTUOBOJIHY.

3HaHuUs, TOJYYCHHbIE NPU M3YyYEHWH MaTepuaia JaHHOW JAUCIMIUIMHBIL, HUMEIOT Kak
CaMOCTOSTENIbHOE 3HAUYEHHE, TaK U MOT'YT HUCIIOJIb30BATHCS MPU NU3YYEHUU APYTUX JUCLHUILINH:

- «PagnooKaMoHHbIE CUCTEMBI X KOMIIJICKCHI»,

- «CnyTHHKOBBIE CHCTEMbI HABUTALIUH, CBSI3U U HAOTIOJCHHUS»,

- «PagroHaBUTAIIIOHHBIE CUCTEMbBI M KOMILJICKCHI.

3. OO0BEeM H TPYJOEMKOCTh JUCIIUILTAHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M pacIpeie]ICHIE dTOW TPYIOSMKOCTH 0 CEMECTpaM) MPeCTaBIICHBI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTUHBI

. TpynoeMKoCTb 1o cemecTpam
Bun yueOnoit paboTsl Bceero NoG No7
1 2 3 4
Oowan mpyooemKocmp oucyuniunsl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCero Jac. 119 68 51
B TOM YHCIIE:
nexru (JI), (gac) 51 34 17
npakTudyeckue/cemunapckue 3anarus (I13),
(gac)
naboparopusie pabotsl (JIP), (dac) 51 34 17
KypcoBoii npoekT (padota) (KII, KP), (yac) 17 17
IK3aMeH, (Jac) 72 36 36
Camocmoamenvnas paboma, Bcero (4ac) 97 40 57




Buo npomesxxcymounoii ammecmayuu’ OK3.,

s, OK3. OK3.

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI IO pa3/eiaM 1 BUAaM 3aHATUMN.
Pazaenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tab6ymma 3. — Pa3aensl, TeMbl JUCHUTIIMHBI U UX TPYAOSMKOCTh

Paznenbl, TeMBI TUCITATIIMHEBL Jlexnnu I13 JIP KII CPC
(gac) (C3) (dac) (dac) (dac)
Cemectp 6
Pazgen 1. [Ipuanmmns 3 5
¢bynkunonuposanus ycrpoiicts CBY u
aHTEHH

Tema 1.1. HaznaueHnue u posib aHTEHHO-
(buIepHBIX YCTPOUCTB B
PaIMOTEXHUYECKUX CHCTEMax

Tewma 1.2. Knaccudukanus muHui
nepeaauu

Tema 1.3. OCHOBHBIE 3JIEKTPUUYECKUE
XapaKTEePUCTUKU JTUHUHN TIepeIaun
Tema 1.4. PexxuMbl BOJIH B JIMHUSX
nepeaaun

Tema 1.5.00mue MeTObI COTIACOBAHUS
C Harpy3Kou

Pa3nen 2. CummeTpuuHblii BUOpaTop B 3 4 5)
CBOOOTHOM MPOCTPAHCTBE

Tewma 2.1. Pactipeienenue Toka u
3apsijia Ha TOHKOM BHOparope

Tema 2.2. Ilone uznydenus
CHMMETPUYHOTO BUOpaTopa B TaibHEH
30HE

Tema 2.3. XapakTepuCTUKU U3ITyUECHUS
CUMMETPUYHOT0 BHOpaTopa

Tema 2.4. CummeTpupyromue
YCTPOMCTBA

Pasnen 3. HanpaBneHHsle cBOMCTBA 6 8 5
CUCTEMBI M3JIydaTenei

Tewma 3.1. Ilone u3nydeHus: cUCTEMBI
n3nydarenen. Teopema nepeMHOKEHHUS.
Tema 3.2. IlpuHiun kayaHus j1yda B
HEMOABYKHON JTUHENHOMN CUCTEME
Tema 3.3. HanpaBneHHbIe CBOMCTBa
AHTEHHOM PELIETKH C OCEBBIM
U3JTyueHHeM (aHTeHHa «BOJHOBOM
KaHai)

Tema 3.4. KoMmmiiekcHBIE BXOHBIE
COIIPOTHBIICHUS CUCTEMbI BUOPATOPOB

Pasnen 4. lleneBble u3ny4yarenu 4 4 5
Tema 4.1. IlpuHuun ABOWCTBEHHOCTH U




€ro MPUMEHUMOCTh B TEOPHH IIETIEBHIX
aHTEHH
Tema 4.2. lllenn B BOJIHOBO/IE

Pa3nen 5. OcHOBBI TEOpUM aNlEPTYPHBIX
aHTEHH

Tewma 5.1. Ilone uznydeHus miockKou
arnepTypbl IPOU3BOIBHOMN (POpMBI

Tema 5.2. BaustHue aMIIuTyaHOIO U
(ba3oBoro pacnpeaencHus Ha
JyarpamMmy HalpaBJIEHHOCTH

Paznen 6.BotHOBOIHBIC M3Ty4YaTENH
Y PYIOPHBIE AaHTEHHBI

Tema 6.1. M3ny4yeHue U3 OTKPHITOrO
KOHIIA MPSMOYTOJIHOTO U KPYTJIOro
BOJIHOBOJIa

Tema 6.2. OCHOBHBIE THUIIBI
ANIEKTPOMArHUTHBIX PYIOPOB

Pazgen 7. JIuH30BEIC aHTCHHEI

Tema 7.1. Yckopsronme MeTaLIMYeCKUe
JIMH3EI

Tema 7.2. JIudeKTpuyeCcKue JTMH30BbIC
AHTCHHEI

Paznen 8. 3epkaibHble aHTEHHBI

Tewma 8.1. Onpenenenue OISt B
packpbiBe u oSt U3ITyYeHUS
napaboIONIHOTO 3epKaa

Tema 8.2. Koadduuuent ycunenus u
ONITUMAJTLHBIN yroJI packpbiBa
napabononia

Tewma 8.3. JIByx3epKaJIbHbI€ aHTCHHBI

Paznen 9. DneMeHTH! pUIEPHOTO TPaKTa
Tema 9.1. T-06pa3Hbie neauTeNN
MOIITHOCTH (TPOMHUKH)

Tema 9.2. BoiHOBOIHbIE MOCTBI

Tema 9.3. AHTEHHBIN NIEpEKIIOYaTENb
Ha IIEJIEBBIX MOCTax

Hroro B CEMECTPE:

34

34

40

Cemectp 7

Temal(. ®azupoBaHHbBIC aHTEHHBIE
peleTku

Tema 10.1. [lone nzmyueHus: CUCTEMBbI
n3nydarenen. Teopema nepeMHOKEHUS
Tema 10.2 BubparopHsie pemeTku ¢
OCEBBIM H3JTy4eHHEM

Tema 10.3. BoaHOBOHO-11IENIEBBIE
peleTku

Tema 10.4. @epputoBsie ycTpolicTBa
Tema 10.5. Cxembl nutanust AP

17

17

BrinosnHeHne KypcoBOro mpoekTa

17

57




Hroro B cemectpe: 17 57

Uroro: 51 51 17 97

[IpakTuyeckas TOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JaloImMMUCS  OINpEeNeJeHHbIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabnuna 4 - Conepxanue pa3/ieJoB U TEM JISKIIMOHHBIX 3aHATUI

Howmep N
HazBanue u conepkanue pas3zieiaoB U TEM JIEKIIMOHHBIX 3aHATUN
pasaeina
1 [Mpuntuns! pyakunonnpoBanus ycrpoiicte CBY u anTeHH
Tema 1.1. Haznauenue u poiib aHTEHHO-(DUAECPHBIX YCTPOICTB B PaIMOTEXHUYECKUX
cucreMax

Tema 1.2. Knaccudukanus TuHUN niepenadn

Tema 1.3. OCHOBHBIE 3JIEKTPUUECKHE XapaKTEPUCTUKH JIMHUHN TIepeadn
Tema 1.4. Pe>xxuMbl BOJIH B JIMHUSIX IIepeayn

Tema 1.5.001111€e METO/IbI COTIACOBAaHUs C HATPY3KOM

2 CuMMeTpHUHBIi BUOpPATOp B CBOOOTHOM MIPOCTPAHCTBE

Tewma 2.1. Pacnipenenenue Toka u 3apsijia HA TOHKOM BHOpaTope

Tewma 2.2. Ilone u3ny4eHuss CHMMETPUYHOTO BHOpaTOpa B JalbHEH 30He
Tema 2.3. XapaKkTepUCTHKHU H3ITy4SHHSI CHMMETPHYHOTO BUOpaTopa
Tewma 2.4. CuMmmeTpupyronme ycTpoicTsa

3 HamnpaBnenHble CBOMCTBA CUCTEMBI H3ITy4YaTeNeu

Tewma 3.1. Ilone uznydenus cucteMsl u3irydarenei. Teopema nepeMHOKeHus
Tema 3.2. IlpuHuun kayaHus Jiydya B HEMOJABUKHOW JTMHEHHOMN cHCTEME

Tema 3.3. HanpaBneHHbIE CBOMCTBA AaHTEHHOM PEIIETKH C OCEBBIM U3ITyYEHUEM
(aHTEHHA «BOJIHOBOW KaHAI)

Tema 2.4. KommniekCHbIE BXOJIHbIE COTPOTHBIICHHSI CUCTEMbI BUOPAaTOPOB

4 [IleneBble n3myyarenu
Tema 4.1. IlpuHiun JBOWCTBEHHOCTH U €T0 MPUMEHUMOCTb B TEOPHH LIETEBBIX
aHTEeHH
Tema 4.2. lllenu B BOJIHOBOJE

) OCHOBBI TEOPHUH ANIEPTYPHBIX AHTEHH

Tema 5.1. Iosne nznydyeHus mIOCKON anepTypbl MPOU3BOIBHON (OPMBI
Tema 5.2. BaustHue aMiauTyaHOro U ()a30BOT0 pacipeielieHHs Ha Juarpammy
HaIlpaBJIEHHOCTH

6 BonHoBoAHbBIE H3TyYaTeau U PYIIOPHbIE AHTEHHBI
Tema 6.1 M3nyueHnue U3 OTKPHITOrO KOHIIA MPSMOYTOJIBHOTO U KPYIJIOrO BOJIHOBO/A.
Tema 6.2. OCHOBHBIE THIIBI JIEKTPOMATHUTHBIX PYIIOPOB

7 JIMH30BBIE AaHTEHHEI
Tema 7.1. Yckopsironme METAINTAYECKUE JTMH3BI
Tewma 7.2. JIusnekTpuyeckre JTMH30BbIe AaHTEHHBI

8 3epKanbHbIe aHTCHHBI

Tema 8.1. Onpenenenue Noist B pacKpbIBE U MOJS U3Ty4eHHs TapaOd0I0UIHOTO
3epKana

Tema 8.2. KoapuumeHT ycunenus u onTUMaIbHbBIN yTroJl packpbiBa mapadosonia
Tewma 8.3. J/IByX 3epKaJIbHbIE aHTEHHBI

9 DnemMeHTHl GUAEPHOro TpakTa




Tema 9.2. BorHOBOIHBIE MOCTEI

Tema 9.1.T-00pa3Hble AETUTETH MOIIHOCTH (TPOHHHKH)

Tema 9.3. AHTECHHBIN NEPEKII0YATENb Ha MIEJIEBBIX MOCTaX

10

q)a3I/IpOBaHHbIe AHTCHHBIC PCHICTKH
MIEPEMHOXKCHHS
Tema 10.3. BoaHOBOJHO-11IENIEBBIE PEIIETKH

Tema 10.4. ®eppurtoBsie ycTpoiictea CBY
Tewma 10.5. Cxembl nutanust AP

Temal0.1. TTone uzmydeHus JIMHEHHOU cucTeMbI u3nydaresneit. Teopema

Temal0.2. BubpatopHsie pemeTku ¢ OCEBbIM H3yUYeHUEM

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHSITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

Temepl npaktrdeckux | Gopmbl IpakTHUECKUX | TpyaoeMKOCTb,
3aHATUH 3aHATUH (gac)

N3 Hux Ne
IIPAaKTUYECKOH | pa3fena
MOATOTOBKH, |AUCIUI
(dac) JIUHBI

V4eOHBIM IIAaHOM HE npeaycMOTpCHO

4.4. JlabopatopHble 3aHATUS

Tewmbl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .

Tabnuna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne HaumenoBanue nabopatopHsix paboT Tpynoemxocts | Ne pasnena
n/n , (4ac) JVCHUTIIINHBI
Cemectp 6
1 | UccnenoBanue gorapuMuuecKon CriupaibHOU 4 2
aHTEHHBI
2 | CormacoBaHne BOJHOBOJIA C HATPY3KOU 4 1
3 | UccnenoBaHue pymopHbIX aHTEHH C 6 6,7
KOPPEKTUPYIOIIMMH JIMH3aMH. HacTh |
4 | UccnenoBaHue pynopHBIX aHTEHH C 6 6,7
KOPPEKTHPYIOIMMHU JHH3aMU. YacTp 2
5 | UccnenoBanue 3epKajgbHBIX aHTEHH 6 8
6 | UccnenoBaHue 4eThIpex MJICUHBIX BOJTHOBOIHBIX 4 9
9JIEMEHTOB aHTEHHBIX Nepektouareneid. Yacts 1
7 | UccnenoBaHue 4eThIpeX MJICUHBIX BOJTHOBOIHBIX 4 9
2JIEMEHTOB aHTEHHBIX Nepekatouareneil. Yacts 2
Cemectp 7
8 | MccnenoBanne aHTEHHBI THITA «BOJHOBOW KaHAID» 4 3
9 | HUccnenoBaHue BOJTHOBOAHO-IIENIEBBIX AHTEHH 4 4
10 | UccnenoBanue HMIMHIAPUYECKON CIIMPaIbHOM 4 3
AQHTCHHBI
11 | UccnenoBanue (ha3upoBaHHON aHTEHHOW PELIETKH 5 10
Bcero: 51




4.5. KypcoBoe npoeKTHpoBaHue/ BHIIOTHEHUE KypCOBOM PabOTHI

Llenb KypcOBOTO MPOEKTA:

OcBoUTb METO/IBI pacyeTa anepTypHbIX aHTEHH U ycTpoiicTB CBY TpakTa.

Temarnka KypcOBOTO IIPOCKTHPOBaHMS CBA3aHa C pPAacuyeTOM TIEOMETPUYECKUX H
AIIEKTPUUYECKUX XapakTepucTuk aHTeHHbl CBY u ¢uaepHOro tpakra 10 MecTa HMOJKIIOYEHUS
nepeAaTyuka U NIpUEeMHHKA; C pa3pabOTKOI METOJ0OB U CXEM U3MEPEHUs], HACTPOUKH U KOHTPOJIS
BBIXOJIHBIX ITAPaMETPOB U3IYYAIOLIMX CUCTEM U MHUTAIOLINX TPAKTOB C pa3paboTKoil TpeOOoBaHMiA

K PErjaMeHTHBIM paboTaM.

[IpumepHbIe TEMBI 3aJJaHUI1 HA KYpCOBOM MPOEKT mpuBeeHbl B pazaene 10 PII/I.

4.6. CamocrosTenpHas paboTa 00yJaronuxcs

Bunel caMocTosiTenbHON paboTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuua 7 — Bugsl caMocTosTeNnbHOM PabOTHI U €€ TPYIOEMKOCTh

Bua camocrositensHOM paboTh BEZZO’ Cewmectp 6, uac Cemectp 7, uac
1 2 3 4
M3ydeHne TeopeTHIecKoro MaTepurana 20 20
nucuuraHbl (TO)
KypcoBoe npoextuposanue (KI1, KP) 57 57
Pacuetno-rpadpuueckue 3ananus (PI'3) 10 10
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3amganne (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka kK MpoOMEXYyTOUHOU 5 3
atrectauuu (I1A)
Bcero: 97 40 57

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS

JUIS CAMOCTOSITENIbHON PaboThl 00yUaroImUXCsl MO0 JUCHUIUTMHE (MOJYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00YyYaromIMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [IepeueHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

Mudp bubnuorpapuyeckas ccpuika / URL anpec Konunuectso
9K3EMIUISIPOB B
Onbanorexe
(xpome
JJEKTPOHHBIX
HK3EMILISPOB)
621.396.67 Kpsiuko, A. ®@. AHTEHHBI U yCTPONCTBA CBEPXBBICOKUX 20
K 85 gacToT: y4eb. mocobue / A. @. Kpsiuko, JI. A. degopora —
CII6.: I'VAII, 2017. — 238 c.
621.396.67 | denopona, JI. A. Pacuer u npoeKTUpOBaHNE aBUAITMOHHBIX 5
@ 33 AaHTEHH CBEPXBBICOKHX 4acToT: yuebd. nocodue / JI. A.




®denopona, H. A. I'mankuii, b. A. Arokos. — CII16.: 'VAII,

2019. - 145 c. DJeKTpOoHHas
https://Ims.guap.ru/new/pluginfile.php/122487/mod_resour Bepcus
ce/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1
%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D
0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%

D1%8E%D0%BA%D0%BE%D0%B22019.pdf

YK Kpsiuko A.®. OcHOBBI TEOPUU U TEXHUKHU (a3UPOBAHHBIX | DIIEKTPOHHAS
621.396.67 aHTEHHBIX penieTok. y4ued. mocoodue/ JI. A. denopoBa, — | Bepcus
(0.75) CIl6.: I'YAIL 2017. - 197 c.

bbK 32.845

K78

YK Bricoko4acTOTHBIE aHTEHHBIE TEPEKITIOYATENIN DJIEKTpOHHAsA
621.396.67 PaIMOJIOKAIIMOHHBIX CTaHIIMK. y4eb. mocodue / JI. A. BepCHs
(0.75) ®enopoBa, A.®. Kpsuko, H. A. I'maakuii. CII16.: ['YAIIL

bbK 32.845 2019. - 53 c.

K 85

BBK 32 848 Bockpecenckuit JI.U., l'octioxun B.JI., Makcumos B.M., 30
A T2 [Tonomapes JI.U. YcrpoiictBa CBY u anTeHHBI M:

YK Pamnorexnuka, 2006. — 376 c.

621.396.67

VK CunsxoB B.A., Heselikun M.E., ArokoB b.A. Cucremsl u 50
629.735.06 CpeJICTBa PaIUOCBS3H TPAXKITAHCKON aBUAIIUA B METPOBOM

(075) nuara3oHe BoyiH: y4ue0. mocooue. CII6.: 'Y AII, 2008. —

bbK 39.67 180 c.

.C36

YK Kpaciok B.H., [Tnaronos O.FO. Autennoe obopynosanue | 50
629.735.06 CaMOJICTOB W €ro 3KCIuTyaTanus: y4ued. mocooue. CIIO.:

(075) I'VAIL 2002.

BBK 39.67

.C36

BBK 32 848 Kpactok B.H. [IpoektupoBanune ®AP npsmoyronbHoOn 200
A 72 dbopmel. Yuebnoe nocodue. ['YAIL., CII6., 1999.

YK

621.396.67

YK Kanammaukos B.C., Herypeit A.B. Pacuer mapameTpoB 150
629.386.6 naccuBHBIX y310B CBU metomamu Teopuu 1ieneit: yueo.

BBK 32.85 nocobue. CII0.: 'VAII 1999. — 99c.

.C12

YK Kanamnukos B.C., [IpycoB A.B. Texnuueckas 100
629.386.6 ANIEKTPOJMHAMUKa. Hampapmsiomnme cucTeMsl 1

BbbK 32.85 HarnpasisieMble BOJHBL yued. mocodue. CII0.: T'VAIL,

.C12 2002. —44 c.

YK Kpacrok B.H. CoBpemeHHbIE IPUHIIUIIBI TOCTPOECHHUS 40
629.735.06 AQHTEHHBIX CHCTEM a’poIopTOB: MeTo 1. pazpaboTka. CIIO.:

(075) I'VAII, 1999.

BBK 39.67

.C36

YK Kpaciok B.H. DnextpomMarHuTHasi COBMECTUMOCTD 100
621.396.67 aHTEHHBIX yCTpoHcTB: yuel. mocobue. CII6.: 'YAIIL, 2002.

YK AHTEHHBI U YCTPOMCTBa CBEPXBBICOKHX YacToT. Pemoposa | 100
621.396.67 JI.LA., lanunos FO.H. IIporpaMMbl, KOHTPOJIbHBIE BOIPOCHI



https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf

Y METOJMUYECKUE YKa3aHUs K BBIITOJTHEHHIO KOHTPOJIBHBIX
pa6ort. CII6.: 'VAII, 2005. — 22 c.

VIIK

621.396.67(07
5)

BBK 32.845

B 43

177c.

benonepkosckuii I'.b., Kpactox B.H. 3agaun u pacuerst mo | 20
Kkypey «Ycrpoiictea CBY u antenns». CII6., 2002. —

JlonoIHUTeIbHAS JTUTepaTypa

[lepeueHp AOMOIHUTENBHOM JINTEPATYPHI IPUBECH B TabuuIie 8.

Tabnuma 8 — [lepedeHb AOMOTHUTEIIBHON JTUTEPATYPHI

[udp bubmuorpaduueckas ccouika/ URL agpec KonuyectBo
9K3EMILIIPOB B
o6ubnmoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)
6D2 12 AJL Hpabkun, B.JIL 3y3enko, A.I'. Kucnos. 33
72 AHTeHHO-(uepHBIC YyCTpoKcTBa. M.
YJIK 621.396.67 | Cos. paguo, 1974. — 586 c.
602.02. Mapxkos I'.T., Cazonos J[.M. Autenusl. M.: 5
396.67 M-26 Oueprus, 1975. —528 ¢
(537(JIMAITD) T- | FO.H. danunos, B.H. Kpactok, b.T. Hukutus, 150
38) JLA. ®enopoBa TexHuueckas 3J€KTpOJMHAMUKA
u anTeHHbl. U.1.OnexTpoaunamuka: yqeo.
mocoo6ue. JI.: TUAII, 1991. — 165 c.
621.37(CITNAII) | FO.H. Janunos, B.H. Kpactok, b.T. Hukutus, 150
T-38 JILA. ®enoposa TexHUYeCcKas JIEKTPOJUHAMUKA
u anTeHHbl. Y.2. AHTeHHBI: yuel. mocodue. JI.:
JINAITI, 1992. — 196 c.
621.396.67 Huxutia B.T. Teopust u TexHuka Gpa3upoBaHHBIX | 3
(JIMAIT) H-62 aHTEHHBIX pelieTok: yueb. nmocoodue. JI.: JIMAII,
1988. — 64c.
YJIK 629.385.46 | Bopoobes E.A. OCHOBBI KOHCTPYHUPOBAHHUS 20
bBK 39.46 cynoBbix ycrpoiicte CBY. JI.: CynocTtpoenue,
1985. — 240 c.
7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BATENBHBIX PECYPCOB
nH(}pOpPMaIMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTh «HTepHeT
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX I OCBOCHHS JTUCITUILIAHBI

npuBeseH B Tabmuie 9.
Ta6muma 9 — Ilepeuens pecypcoB unhopmarmonHo-TenekoMmmyHukaruonton cetu MHTEPHET,
HEOOXOJUMBIX JJIsl OCBOSHUS TUCIUTUTMHBI

URL anpec ‘

HaunmenoBanue




http://e.
lanbook.com/books/element.php?pl
1 cid=25&pl1_id=82

I'puropses U.H. IIpakTuueckue KOHCTPYKIIMHA aHTSHH/
ISBN 5-89818-061-3

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=818

Porxammens K., Kpuiike A. AHTEHHBI.
Tom 1,11-e u31..416 c. ISBN 5-85648-715-X

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pl1_id=81

Porxammens K.,Kpumke A. Aurennsl. Tom 2. DMK

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=2689

Kpasuenko B.®.,Cupenko O.K.,Cupenko
[TpenomiieHue EKTPOMArHUTHBIX BOJTH OTKPBITHIMH
PE30HAaHCHBIMU.

MonenupoBaHue U aHAIHU3 MIEPEXOIHBIX U
ycTaHoOBUBIIUXCA mpotieccoB. M.: @uszmatiut; 2011.-
320 c.

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=403

®danpkoBckuit O.U. TexHuueckas 31eKTpoIUHAMHUKA
2009.-432 c.

http
:/llib.aanet.ru/index.php?option=co
m_irbis&ltemid=300&12
1DBN=BOOKS&121DBNAM=B
OOKS&C21COM=S&521ALL=(<

. >MFN=47038<.>)

AHTeHHO-(HIEpHBIE YCTPONUCTBA M PACTIPOCTPAHECHUE
paauoBosiH. YuebHuk / I'.A.Epoxun, H.J/[.Ko3bipes,
YepubIx/

Pen. I'.A.Epoxun, 2007. —491c.

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHHs TTpecTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeHus

No /1t

HanmenoBanue

He npenycmorpeno

8.2. [lepeuenn

MH(}OPMALIOHHO-CIIPABOYHBIX

CHUCTEM, UCITONIB3YEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpollecca Mo JUCIUILTHHE
[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
Tabimue 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No mi/mm HanmenoBanue
He npenycmorpeno
9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS

00pa30BaTeILHOTO MpoIiecca Mo TUCIUILUTHHE, TIPECTaBICH B TabmuIel 2.
Tabmuma 12 — CoctaB MatepuaabHO-TEXHUUECKOU 0a3bl

Ne i/t

HanmenoBaHune cocTaBHOM 4acTu MaTepHaﬂLHO-TeXHquCKOﬁ

Howmep aynutopun




6a3b1 (mpu
HEOOXOIMMOCTH )
MynbsTuMeaUiiHAS JTEKIUOHHAS ay IUTOPUS
CrnenunanusupoBanHas 1adboparopus «Ycrpoiictea CBY u 14-02 T'acr.
AHTCHHbBD»
Kitace mist mpakTHYeCKUX 3aHATHIA 11-01 BM

10. Omnenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS TPOMEKYTOUYHOH aTTECTAllUU
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Buj npoMexxyTodHO# aTTecTanuu IlepedyeHpb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
DK3aMeHallMOHHbIE OUJIETHI;
3amauu;
TecTsl.
BrimonHeHne KypcoBoro mpoekra DKcrepTHasi OIIEHKAa Ha OCHOBE TPeOOBaHMIA K
COJICPKAHUIO KYpPCOBOI'O MPOEKTA.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI OOYJaloUIMMHCS TPUMEHSETCS S-0ajulbHasi MIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIA
5-0ayutbHas mIKana PaKTep (bopep

— oOyyaromuiicss TiyO0OKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsACh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHTEPATYpHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE TOJIOKEHHS C TIPAKTUICCKOM
JeSITeTbHOCTBIO HAIIPABICHMUS;

— yMeJi0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIIEMAIM3UPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
M0 CYWIECTBY M3JaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATE€IbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayYHBIC MTOJIO0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CTIelIMAIN3UPOBAHHBIX OHITHH.

«XOPOLLIO»
«GAuTEHO»

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3J1araeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
«y/IOBJIETBOPUTENILHOY» | JINTEPATYPBI;

«BAYTEHO» — JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;
— UCTBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HaIpaBJICHUS;




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHseTcs B (OpMYITUPOBAHUHU BBIBOJIOB H 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAUUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOIIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bompocsr (3amaun) asis 9K3aMeHa peIcTaBiIeHbl B Tabauie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
/11 WHJUKaTOpa

1. XapakTepUCTUKH aHTEHH: aMILTUTYyJHas (PYHKIIUS HAMPABICHHOCTH , I1K-3.3.1
MOJIAPU3ALMOHHAS XapaKTEPUCTUKA U MOJISIPU3ALMOHHAs IUarpaMma, OIIK-1.V¥.1
KH/, KITI, KY, KUIIL, geiictByromas AJinHAa, MOITHOCTb U31y4EHUs, OIIK-1.Y.10
CONPOTUBIICHUE NU3JIYYEHHMs], BXOJHOE COITPOTHUBIICHHE. OIIK-1.V.5

2. Pacnipenienenue Toka u 3aps10B B IPOBOJAX CUMMETPUYHOTO OIIK-1..V.7
BUOpaTOpa.

3. ITone n3nyyeHuss CUMMETPUYHOIO BUOpaTOpA.

4. AMIuTyaHast pyHKIMS HallpaBJIE€HHOCTH BUOpaTopa B Juana3zoHe
4acToT.

S. MomHocTh u3nydenus, conporusienne nznydenus, KHJ u KIT[]
CUMMETPUYHOT0 BHOparopa.

6. BxonHoe conpotuBieHre BUOpaTopa U MIKMPOKOIOIOCHBIE BUOPATOPHI .

7. CuMMeTpHpyIoIIMe YCTPOICTBa sl MUTAHUS TPOBOJIOYHBIX aHTEHH
KOaKCHaJIbHBIMU JIMHUSMH NIEPEIAUH.

8. [Tosie n3myyeHus TMHEHHOW CUCTEMBI SKBUIMCTAHTHBIX UJIEHTUYHBIX
nznydaresed. TeopemMa nepeMHOKEHHUS.

9. ITpuHUMIT Ka4yaHUs JIyda B HEIIOABUYKHOM JINHEWHON CUCTEME
U3JIydaTesen.

10. HanpasieHnHsle cBoiicTBa IMHEHHOM cuH(pa3HON CHCTEMBI
W3JIydaTesen.

11. HamnpasieHHbIE CBOMCTBA JIMHENHOW CUCTEMBI C OCEBBIM U3JTyYEHUEM.

12. JlnarpaMMBbl HaIIpaBJIEHHOCTH aHTEHHBI «BOJIHOBOU KaHay» B E u H-
IIJIOCKOCTSIX

13. @yHKIMS HANIPaBICHHOCTH IJIOCKOCTHOM aHTEHHOM PEIIETKH.

14. B3anMHoe BiausiHue BHOpaTOpOB, paboTaromux B cucteme. Bxomnoe
COIIPOTHUBIIEHUE, COOCTBEHHOE, B3aUMHOE

15. CHUMMETpUYHBIN TOPU30HTANIBHBINA BUOPATOP Hal TOBEPXHOCTHIO 3EMIIH.




16.

CuMMETpHUYHBIN BEepTUKALHBIN BUOPATOP Ha/I MOBEPXHOCTHIO 3EMIIH.

17.

HecumMeTpruyHbIi BepTHKAIBHBIA BUOPATOP HAJ MOBEPXHOCTHIO 3EMITH.
I' u T- oOpasnbie anTeHHBI. [[pOTHBOBECHI M 3a3EMJICHHS, KX
KOHCTPYKIHUSI U HA3HAYECHUE

18.

[TprHIMIT BOMCTBEHHOCTH U €r0 IPUMEHEHUE ISl ONPEICIICHUS
XapaKTEPUCTUK M3JIYYCHHS IIEJIU B INIOCKOM O€3rpaHUYHOM JKpaHe.

19.

N3nyyaroniue nienu B BOJHOBOIE. BUbl BOJIHOBOIHO-ILIENIEBBIX AHTECHH.

20.

MeTop1 pacueTa Mot U3Iy4eHUs allepTYPHbIX aHTEHH. BHYTpeHHsIS U
BHEIIHsAS 3a7aun. [IpuHIuUI SKBUBaIeHTHBIX TOKOB. [loe uznmydenus
TUJIONIAJIKHM POU3BOJILHOM (OPMBI.

21.

[Tone nznyyenus: cuH}azHOM MPSAMOYTOIBHOHN IUIOMIAIKU C TOCTOSTHHBIM
Y KOCHHYCOMJIAJIbHBIM 3aKOHAMU PACIIPECIICHHS aMIUTUTY/IbI MOJIS.

22.

BrnusiHue pa3nuyHbIX 3aKOHOB pacrpeaeneHus ¢pasbl M0 pacKpbIBY
AQHTEHHBI Ha IMarpaMMy HampaBJICHHOCTH.

23.

E - miockocTHOM cexTopuanbHblil pynop. I'eoMeTpuueckue napameTpsl.
OnTtumanbHblil pynop. [losie B packpbiBe U 10J1€ U3JTy4YeHUs

24,

H - mnockocTHOM ceKTOpHanbHBIN pynop. I'eomerpudeckue napameTpsl.
OnTtumanbHblil pynop. [losie B packpbiBe U 110J1€ U3Jy4YEHUs

25.

JuanexTpuyeckas JIMH30Basi aHTeHHA. ['eoMeTpruecKue napaMerpsl.
[Tpuntun padotel. Ypasuenue npodwis. [lone B packpbiBe u mose
U3JIy4EHUsl.

26.

MerannonnacTiHuaTas JIMH30Bas aHTeHHa. ['eomeTpuyeckue
napametpsl. [Ipunnun padotel. YpaBuenue npoduis. [lone B packpsie
Y T10JI€ U3JIY4EHUS.

27.

30HUpPOBAHKE JIMH30BBIX aHTEHH. Y paBHEHUS poduieil 30HHPOBAHHBIX
JMH30BBIX aHTeHH. [IpenMyIiiecTBa 1 HEAOCTATKN 30HUPOBAHUS

28.

[Tapabonuyeckue 3epKajibHbIE AHTEHHBI. Y paBHEHHE MPOodus
napabosionsia B MOJISIPHON M IEKapTOBOM crcTeMax KoopauHar. Ilose B
packpsise. KY, KHJI, KUII, KITJI. OnTumanbHbIi yron packpbliBa.

29.

Mertonbl ycTpaHeHHUs peakluy 3epKajia Ha 00JIyyaTesb. 3epKajo C
OBOPOTOM INIOCKOCTH NOJISIPU3ALIUY.

30.

CnocoObl q)OpMI/IpOBaHI/ISI AuarpaMMbl HAIIPaBJICHHOCTU BU A
«KOCCKaHC».

31.

Cdepuueckast aHTEHHA C IIUPOKUM YIJIOM KadaHus Jiyda. [IpuHiun
paboTsel. ['eomeTpruyeckue napaMeTpsl.

32.

JIByx 3epkanbHas anteHHa Kaccerpena. [lpuniun paGoTsl.
I'eomeTpuyeckne napaMerTpsl.

33.

JIByx 3epkanbHas anteHHa ['peropu. [IpuHummn paboThl.
I'eomeTpuyeckne nmapameTpsl.

34.

JIByX 3epKajibHasi aHTEHHA C TUIOCKUM 3€pKaJioM 3a 00JIydaTesieM.
[Tpunumn paboThl aHTEHHBI U 3€pKajia ¢ TOBOPOTOM IIJIOCKOCTH
HOJISIPU3ALUU

35.

XapakTEepUCTUKH U PEKUMBI BOJIH B TUHUAX Nepenadyn. HanpspkeHne
cyMMapHoO# BoiHbI. BxogHoe conpotusnenue. Koadduimentst
Oery1ieil u cTosiueit BOJIHBI. Y CIOBUE CYILIECTBOBAHUS B IMHUU Oeryien
BOJIHBI.

36.

JInHusa KOpoTKO3aMKHYTas Ha KOHLE. Pactipenenenue cyMmmapHou
BOJIHBI TOKA M HampspkeHus. Bxognoe conporusienne. [Ipumepst
UCIIOJIb30BAaHUsl B TEXHUKE aHTECHH




37.

Pa3zoMkHyTas Ha koHIIE TUHUS. Pacnpenenenne cyMMapHOU BOJIHBI
TOKa U HanpsbkeHus. Bxongnoe conporusiienue. [Ipumepst
MCIIOJIb30BAaHUsI B AaHTEHHOM TEXHUKE.

38.

T-o0pa3uble coequHenust auHuil nepeaauu. E u H- ninockoctHbie
BOJIHOBOJIHBIE TPOMHUKH. DKBUBAJICHTHBIE CXEMBIL. Y CIIOBUS
BHYTPEHHETO COIJIacOBaHUsA. PEaKTUBHBIE 3JIEMEHTHI, UCII0JIb3yEMbIE
JUIsl COTJIACOBAHMS BOJTHOBOAHBIX TPOMHUKOB. IIpriMeHeHNEe TPONHUKOB.

39.

JIBOIiHOI BOJIHOBOAHBIN TpoitHUK. KOHCTpYyKIMs, MpUHIMIT paOOTHI U
CBOMCTBA.

40.

AHTeHHBIN nepexntoyarens uMiysibcHoil PJIC Ha qBOMHBIX TpOWHUKAX

41.

Hymuiekcep Ha nBoitHbIX T-Moctax npu padore PJIC Ha oHy aHTEeHHY B
HENPEPBIBHOM PEKUME.

42.

Konb1ieBoii BOJTHOBOIHBIN MOCT. Y CJI0BHE BO30YKICHHUS TIeYa, €CIIN
KoJIb1I0 cBepHYTO B E-mnockoctu (H-mnockoctu). ®a3pl BOJIH Ha
BBIXOJIaX U3 IJIe4d MOCTa ( BEKTOPHBIC JUATPAMMBbl ITPU TUTAHUU U3
Pa3HBIX TUICY).

43.

AHTEHHBIN NIepeKItoyaTensb npuem-nepeaada umimysibcHoi PJIC Ha
KOJIBLIEBBIX MOCTaX.

44,

[I{eneBoit BomHOBOAHBIN MocT. KoHcTpyknus. ['eomerpuueckue
napametpsl. [IpuHiun padoTel. BekTopHble TuarpaMMbl CUTHAJIOB Ha
BBIX0JIaX MOCTA.

45.

AHTEHHBII NepeKoYaTeNb npueM-nepeaada ummyinbcHon PJIC Ha
HIEJIEBBIX MOCTaX

46.

Jynnekcep Ha 1mieneBbIx MocTax rpu padore PJIC Ha oqHy aHTEHHY B
HENPEPbIBHOM pEKHUME.

47.

HanpaBneHHbIli BOJIHOBOJIHBI OTBETBUTEIIb C IByMSI OTBEPCTUSMU
CBSI3U Ha y3KoH cTeHke. KOHCTpyKIusg reomeTpuueckue u
ANEKTPUYECKUE TTapaMETPhl, MPUHIIUI paboThl. [Ipumeps! mpuMeHeHus

HO.

48

HO c tpems orBepcTusiMu cBsi3u Ha y3Koil creHke. KoHCTpykius,
reOMETPUYECKUE U ANEKTPUUECKUE MTapaMeTpbl, IPUHIUI paboThI.
[II1pOKOIIOJIOCHBIE CBOWCTBA.

49-

CDaSI/IpOBaHHBIC AHTCHHBIC PCHICTKH Ha Oaze BOJTHOBOJHO-IICJICBBIX
AHTCHH

50.

Cxema batnepa nna nuranust AP

51

Cxema biacca nqims nutanus AP

52.

®epputoBsie ycTpoiictBa CBU: ¢a3oBpaiaten, BEHTHIH,
HUPKYJIATOPHI

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnue 16.

Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera

Ne /m [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJIMKATOpa

Y4eOHbIM MJIAHOM HE PEAYCMOTPEHO

[lepedenr TeM JUII KypCOBOTO TPOCKTHPOBAHUS/BBIMIOJHEHUS KYPCOBOH pabOTHI
MpeJICTaBICHbI B Ta0wmie 17.




Ta6muma 17 — [IpuMepHBIil TIepedeHb TEM IS BBITIOJHEHUSI KYPCOBOW paOOThI / BBITOTHEHUS

KyPCOBOT'O TIPOEKTa

Ne i/t

[TpuMepHBIii IepedeHb TeM ISl BBITOJHEHHS KYPCOBOU PaOOTHI / BBITOTHEHHS
KypPCOBOT'O IIPOEKTA

upokoauana3zoHHas 3epKajbHas aHTeHHa paguoTteneckona (Tun aHTeHHOM
cucremsl - [lapabonnueckoe 3epkano, 06aydaeMoe HMIMHIAPUIECKOH CITUPAIbIO).

[TapabGonnyeckoe 3epkaio ¢ BOJIHOBOJIHO-BUOPATOPHBIM 00TyyaTesieM M3 ABYX
BUOPATOPOB 0OPATHOTO U3IMYUYCHHUS, BO30OYKIAEMBIX OTKPBITHIM KOHIIOM
MPSIMOYTOJIBHOTO BOJHOBOJA

[Tapabonuueckoe 3epkaiio ¢ BOIHOBOJHBIM JBYX IIeNIeBbIM oOmydaresneM Katiiepa
00paTHOro U3IyYEeHHUs].

[MTapabomrueckoe 3epKajio ¢ BOJIHOBOJIHO-BUOPATOPHBIM 00JIydaTeeM U3 YeThIPex
BHOPATOPOB 0OPATHOTO U3TYUCHUS

o

[Tapabonnyeckoe 3epkano, 006aydyaeMoe MUpPaMHIaTbHBIM PYTIOPOM

o

[Tapabosmueckoe 3epKaio, 00Iy9aeMoe KOHHYECKUM PYIOPOM

[TapaGonuyeckuit MIMHAP, 00TydaeMblIil JIMHEHHOW CHCTEMOI MOJIYBOTHOBBIX
cuH(pa3HBIX MIeJIeH, MPOPE3aHHBIX Ha IUPOKON CTCHKE MPSIMOYTOJILHOTO BOJTHOBOIA
CO CMEIIICHUEM B IIAXMAaTHOM MOPSJIKE OTHOCUTEIHHO €r0 OCH

[Tapabonmyeckuii MWIMHIP, 00TyIaeMbli JIMHEHHOW CHH(A3HON CHCTeMOI
MOJIYBOJIHOBBIX BUOPATOPOB, PACIONOXKEHHBIX Ha BbicoTe h=A/4 Han mmpokoit
CTEHKOH MPSIMOYTOJBLHOT0 BOJHOBO/IA Ha paccrossuuu d=4/2 npyr ot apyra

HI/ISHGKTpI/I‘ICCKaH JIMH34, 06J1y11aeMa;1 IMPpaMHUJaJIbHBIM PYIIOPOM

10.

Jusnextpudeckas uH3a, 00aydaeMast IMHEWHONW CUCTEMOM MOTYBOJIHOBBIX
cuH(pa3HbIX MIeNel, MPOPe3aHHbIX Ha MIUPOKON CTEHKE MPSMOYTOJILHOTO BOJHOBOA
CO CMEUICHHEM B IAXMATHOM MOPSIAKE OTHOCUTEIBHO €r0 OCU

11.

Jusnextpudeckas JuH3a, 00aydaeMast IMHEWHONW CUCTEMOM MOTYBOJIHOBBIX
BHOPATOPOB, PaCIONOKEHHBIX Ha BbIcOTe N=1/4 Ha1 MIUPOKO# CTEHKOM
PSIMOYTOJIBHOTO BOJTHOBO/IA Ha paccTosiHuK 0=//2 apyr ot npyra

12.

MerannonaacTuHYaTas JINH3A4, 06nyqaeMaﬂ MMUpaMHuJaJIbHBIM PYIIOPOM

13.

MerannonnacTuHyaTas JInH3a, 00ayyaemasi JTUHEHHONW CUCTEMOM MOTyBOTHOBBIX
cHH(]a3HBIX MIeJIeH, IPOPe3aHHbIX HA IIUPOKON CTEHKE MPSIMOYTOJIBHOTO BOJIHOBOIA
CO CMEIIEHHEM B IIAXMAaTHOM IOPSIIKE OTHOCUTEIIBHO €T0 OCH

14.

MerannonnactTuHuaTas JInH3a, 00Iydaemasi JTUHEHHONW CUCTEMOM TOTYyBOITHOBBIX
BHOPATOPOB, PACIIOIOKEHHBIX Ha BbICOTe h=A/4 HaJ IUPOKOH CTCHKOU
PSIMOYTOJIBHOTO BOJHOBO/IA Ha paccTosiHuu d=A4/2 apyr ot apyra

15.

AnTteHnnas pelICeTKa N3 TUJIMHAPUICCKUX CIIUPATIbHBIX HsnyanenefI C
OKBUJNCTAHTHBIM PACIIOJIOKCHHUEM U PABHO AMIUIUTYIHBIM BO36y>K)IeHI/IeM

16.

BOJ'IHOBOI[HO'HICJ'ICB&?I IIJIOCKasd aHTCHHAaA pCIICTKa C SKBUJUCTAHTHBIM
PAaCIIOJIOKCHHUEM U PABHO aMIUVIMTYAHBIM BO36y>KI[CHI/IeM meneﬁ, MMPOPC3aHHBIX HA
I_HI/IPOKOI\/’I CTCHKC MPAMOYT'OJIbHOTO BOJTHOBO/JIa CO CMCIICHHUEM B IIaXMAaTHOM
MOPAINKE OTHOCUTCIIBHO €ro OCHU

17.

BonnoBoaHO-11IeI€Bas TUIOCKAs aHTEHHAS PelIeTKa C SKBUIUCTAHTHBIM
PaCTONIOKEHUEM B PABHO aMIUTUTYAHBIM BO30YKACHHUEM IIleNiei, MPOpe3aHHbIX Ha
y3KOU CTEHKE MPSIMOYTOJILHOTO BOJIHOBO/IA HA paccTossHUM 0=4/2 Apyr oT Apyra co
BCTPEUHBIM HAKJIIOHOM

18.

[Inockas aHTeHHasl penieTka ¢ SKBUAUCTAHTHBIM PACHOJIOKEHUEM U PAaBHO
AMINIMTYJHBIM B036Y)KJIGHI/IGM HECKOJIBKHX JIMHECK ITOJIYBOJTHOBBIX BI/I6paTOpOB,
pacIoioKeHHBIX Ha BbicoTe h=1/4 Haa MHUPOKON CTEHKOH MPSIMOYTOJIHHOTO
BOJIHOBOJIa Ha paccrostanu d=A/2 npyr ot aApyra

19.

IInockas anTeHHas PCHICTKA U3 JUIJICKTPUYCCKUX CTCp)KHCfI C OKBUJHNCTaHTHBIM




PacroI0KEHUEM U PaBHO aMIUIUTYAHBIM BO30YK/IEHUEM U3ITydaTesen

20. JIByx 3epkanbHas anTeHHa Kaccerpena

Bonpockl i1 npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Ta6muma 18 — [IpumepHbIii TepedeHb BOIPOCOB ISl TECTOB

Ne IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB Kon

/o WHIUKaTOpa

1. Kakue pyHKUMHU BBINOJIHSET Nepelaoasi aHTeHHA, eCJIM OHA [1K-3.3.1
NMOJAKJIIOYEHA K paauonepeaaTyYuKy yepe3 puaepHbii TpakT? OIIK-1.V¥.1
1.IIpeobpasyert ceszanusie OMB B dpunepe, necyume napopmanuio or | OIIK-1.VY.10
ITP]1 , B cBOGOIHO-pacipocTpanstonecs OMB ¢ coxpaneHuem OIIK-1.Y.5
uHpopManuy 1 GOPMHUPYIOT BIIOJIHE OIpeaesieHHbIE TpeOyeMbIe OIIK-1..V.7

xapaktepucTuku uznydenus (JJH, monspusanus B 3a1aHHOM
JMarna3oHe 4acToT)

2.Y1paBisieT XapaKTepUCTHKAMU MOJIS U3TYYeHUS BO BPEMEHU U
MIPOCTPAHCTBE.

3. YBenuuuBaeT MIOTHOCTh OTOKA MOIITHOCTU B OKPYKAIOIIEM
MIPOCTPAHCTBE.

2. CdopmyampyiiTe Ha3HAYEHUE IPUEMHON AHTEHHBbI?
1.006ecnieueHne HanpaBICHHOTO MIPHUEMa, YaCTOTHAs U
MOJIAPU3ALMOHHAS CEJICKIUS PAIUOCUTHAIIOB, a TAKXKE
npeoOpa3oBaHus pacrnpocTpanstomuxcs OMB B cBoO01HOM
MIPOCTPaHCTBE B cBsA3aHHbIe DBM, HanpaBieHHbie 10 puaepy K
IIPUEMHHKY C COXpPaHEHHEM MH(POpMaIUH.

2.Y1paBieHue CENEKTUBHBIMU CBOMCTBAMM I10 YaCTOTE, MOJSPU3ALINH,
HaIpaBJICHUIO.

3.M3mepurenbHble (YHKIMHU - ONpeeTIeHUEe HalpaBlIeHHH, C KOTOPBIX
MPUXOAAT CUTHAJIbI U IIOMCXH.

3. Kaxkoii yacTOTHBIN JHANA30H OTHOCHTCA K JJIMHHBIM BOJIHAM?
1.Yacrorusri nuana3od 30-300 kI 1.

2.YacroTHseIi guamna3zod 3-30 kI .

3.Yacroruslii nuana3oH 3-30 M1t

4. Y10 HA3LIBAKOT AMILIMTYAHON QyHKIHMEH HANIPABJICHHOCTH
AHTEHHBI?

1.3aBHCHMOCTb aMILTUTY/AbI HAIPSPKEHHOCTH JIEKTPUUYECKOTO OIS B
JanbHEN 30HE OT YIIOBBIX KoopauHaT 0, ¢ B chepruueckoit cucreme
KOOP/AMHAT MPH YCIOBUH, YTO PACCTOSHUE OT AaHTEHHBI J10
Ha0JI0/1aTes OCTAeTCs MOCTOSHHBIM.

2.3aBHCHMOCTb aMILTUTY/AbI HAIPSDKEHHOCTH JIEKTPUYECKOTO TIOJIS B
OJIMKHEH 30He aHTEHHBI OT YIVIOBBIX KoopAuHAT 0, ¢ B chepuueckoit
crcTeMe KOOPAMHAT MPH YCIOBUH, YTO PACCTOSIHUE OT aHTEHHBI J0
Ha0JII0/1aTes OCTAeTCs MOCTOSHHBIM.

3.3aBUCHUMOCTH pacrpeielIeHUs aMILUTUTYAbl TOKA Ha aHTEHHE OT ee
JIMHEWHBIX pa3MepOB.

5. Y10 HA3BIBAKOT NOJISIPU3ALMOHHOM XaPAKTEPUCTUKOM AHTEHHBI?
1.KpuBas, kotopyro onuceiBaeT kKoner Bektopa E (rogorpad Bekropa
E) B nminockocTy neprneHuKyIspHON HAIIPABIEHUIO PACTIPOCTPaHEHMSI
AJIEKTPOMAarHUTHOM BOJHBI B CBOOOIHOM MPOCTPAHCTBE.
2.J'eomeTpruecyKoe MECTO MAaKCUMAJIbHBIX TpoeKlni BekTopa E Ha




BPAIIAONIYIOCS OCh IPUEMHOW aHTEHHBI B TNTIOCKOCTH
MEPIEHIUKYIISIPHON HAIIPaBJICHUIO PACIIPOCTPAHEHUS.

3. 3aBHCHMOCTb aMILIUTY (bl HATPSKEHHOCTH SJICKTPUYECKOTO MOJIS B
JallbHE! 30HE OT YIJIOBBIX KOOpAWHAT 0, ¢ B cheprueckoit cucreme
KOODPJIMHAT.

Kak onpenensiioT mMpuHy AUArPaMMbl HANIPABJIEHHOCTH
AHTEHHBbI?

1.Y110BO#1 CEKTOP, IPU KOTOPOM 3HAUEHHUE aMIUIUTYY
HAMPSHKEHHOCTH JIEKTPUYECKOTO OISl YMEHBIIAETCS A0 3HAYCHUS
0.707 Evaxe -

2. YTIJIOBOM CEKTOP, MPU KOTOPOM 3HAUYCHHUE aMILTUTYAY
HaMPSDKEHHOCTH AJICKTPUYECKOTO OISl yMeHbIaeTcs 1o 3HaueHus 0.5
E,waxc .

3.Y110BOI CeKTOp, IPU KOTOPOM 3HAYEHUE MOIIHOCTH 1oJisg P
ymenbaercst A0 3HaueHus 0. 707 Pyaxe .

Yro Ha3pIBAOT K03 uIiueHTOM Oeryuieii BOJHbI B JUHUM
nepepaum?

1.OTHOILIEHHE aMITTUTY Il HAIPSDKEHHOCTH CYMMAapHOM BOJIHEI B
MHUHHMMYME M0JIs B JIMHUM NIE€pelayu K aMILTUTY 1€ HAMPS)KEHHOCTH
CYMMAapHOH BOJIHBI B MAKCUMYME TIOJISI.

2.3aBUCUMOCTb AMIUIUTYbI HANIPSYKEHHOCTH 3JIEKTPUUYECKOTO OIS
BJIOJIb JIMHUM MEPENAYH OT €€ KOOPAUHATHI.

3.OTHOLIEHNE aMILIUTY/ bl HAPSHKEHHOCTH CYMMapHOU BOJIHBI B
MAaKCHUMYME MOJIS B JIMHUU MEPEIavi K aMIUIUTYE HANPSKEHHOCTH
CYMMAapHOW BOJIHBI B MUHHMYME T0JIsI

IIpu kakux yc10BHSAX B THHUM Nepeiavl CYLeCTBYeT PeKuM
Oeryuieii BOJHBI?

1.ComnpoTuBieHNe Harpy3KHu JTOJKHO OBITh YHCTO aKTUBHOM
BEJIMYMHOHN U PaBHATHCS BOJHOBOMY COIIPOTUBIICHUIO JINHUU
nepeaayn.

2. ConpoTuBIIEHNE HArPy3KH JOJDKHO PABHATHCS HYIIIO.

3.JIuHus nepeaayu A0JKHA ObITh HArpy»keHa Ha CONPOTHBIICHUE,
paBHOE BOJIHOBOMY CONPOTUBIICHHIO CBOOOIHOTO mpocTpaHcTBa 1207,

IIpu KaKkux ycJI0BUSAX B JTUHHUU NepeIavyu CyIIeCTBYET PeKHM
CTOSTYHX BOJIH?

1. ConpoTuBieHNE HATrPy3KHU JOJDKHO PABHATHCS HYIIO WIH
0ECKOHEUHOCTH.

2.JIunus nepenaun A0KHA OBITH HArpyXkeHa Ha conpoTusieHue 120
3.ConpoTuBIeHNE HArpy3KH JOJKHO OBITh YUCTO AKTUBHOM
BEJIMYMHON M PaBHATHCS BOJTHOBOMY CONPOTHBIICHHUIO JTMHUN
nepeaayn.

10.

Yemy paBHsieTCsl BXOJHOE CONPOTHBJICHUE ABYXIIPOBOIHOM JMHUHU
nepegayd B ceYeHUH Z unHOi | pa3oMkHyToif Ha KoHIe?
l.COHpOTI/IBJ'IeHI/Ie JIMHUHW YUCTO PCAKTUBHAA BCIIMYWMHA U UBMCHACTCA B
COOTBETCTBUU C BBIPAKEHUEM

2”(2) = VZ—(Z) =—i-ctgfk
I:(2)

2. COHpOTI/IBHeHHe JIMHUW YUCTO PC€aKTUBHAA BCIWYNHA U U3MCHACTCA
B COOTBCTCTBHHU C BBIPAXKCHUCM




Vi(2) _
15 (2)

3.ConpoTuBieHUE JOHKHO OBITh YUCTO AKTUBHOW BEJTMYUHOMN B

JIFOOOM CCUCHHM H PAaBHATHCA BOJIHOBOMY COIIPOTHUBIICHUIO JIMHUA
rnepcaadn.

ng(z) =

—i-tgpz

11.

Yro coboii npeacrapiisieT CAMMETPHYHBII BUOpaTop?
1.CuMMeTprUYHBI BUOPATOP MPEACTABISAET COO0H TPOBOJIOYHYIO
aHTEHHY C IJIeYaMH PaBHOM JJIMHBI, PACIIOIOKEHHBIMH BJIOJIb 00IIEH
OCH, U Y KOTOPOT'O B JJIOOOM CEYEHHH, OTCTOSIIMM Ha OJTMHAKOBOE
paccTosiHuEe OT TOYEK MUTAHHUS TOKH PABHBI 110 BETMYMUHE U CUH(A3HBI.
2. CUMMETpUYHBIN BUOpATOP MPEACTABIAET COO0I TPOBOJIOYHYIO
AHTEHHY C [IJIeYaMU PaBHOM JUIMHBI, PacIOI0KEHHBIMU NIAPAJUIEIBHO
JpyT OpYTY, © KOTOpas B OCEBOM HaNpaBICHUH U3Iy4aeT JUarpaMMmy
HaIPaBJIEHHOCTH B BUJIE OKPYKHOCTH (HEHAIPABJIEHHOE U3JTyYEHHE)
3. CuMMeTpHUYHBII BUOpATOp MpeACTaBIseT CO00I MPOBOIOYHYIO
aHTEHHY C IJIeYaMH PaBHOMU JTMHBI, PACIIOIOKEHHBIMH BJIOJIb 00IIEH
OCH, U KOTOpas B OCEBOM HAIPABICHUU U3Iy4aeT AHArPaMMy
HAIPaBJIEHHOCTH B BUJIE BOCBMEPKHU.

12.

KakuMm BbIpaskeHHEeM ONUCHLIBACTCS M0J1e H3TyYeHus
CHMMeTPUYHOr0 BUOpaTopa B J1ajibHeil 30He?

1. E =i 601, f,(9)e" ™
I

1

n —ikry=iy,
2. E, =60, () 31,
p=1

'y

L6010, . -
3. E, =i—™sin(g)e" Y
I’l

13.

Kakum BpIpaskeHHeM ONMHUChIBAeTC (PYHKIMA HANIPABJICHHOCTH
CHMMeTPUYHOr0 BUOpaTopa B 1ajibHeil 30He?
cos(klcos @)—coskl
1. f(0)= ( ) .

sin @
sin B(kdZ cosd — 1//)}

nsin B (kd, cos6 — y/)}

cos(klsin &)
cosd

2. £(0) =

3. f(0) =

14.

Kakoii Bua umeer aMiimtyaHasi QyHKUMS HANPABJIEHHOCTH
MOJIYBOJIHOBOr0 cuMMeTpu4HOro suoparopaB Eu H -
IUIOCKOCTHAX?

1. AMmutynHas QyHKIUS HallPaBI€HHOCTH MOIYBOJIHOBOTO
CUMMETpPUYHOr0 BUOGparopa B E-miiockocTu uMeeT BUA BOCBMEPKH, a B
H- muiockoctr — OKpYKHOCTH.

2. AMIuTyaHasi QyHKIMS HalIpaBJI€HHOCTH MOYBOJIHOBOTO
CUMMETPUYHOr0 BUOparopa B E-II0CKOCTH UMEEeT BUJI OKPYKHOCTH, a
B H- miiockocTn — BOCbMEpKH.

3. AMmutyzaHas GyHKIMS HapaBJIeHHOCTH MOJIyBOJIHOBOTO
cumMMmeTpuyHoro Bubparopa B E- u H-rutockoctsix umeer Buj




BOCBMEPKH.

15.

Kakoii n3MeHuTCs 1MarpaMmMa HaANnpaBJIeHHOCTH CHMMETPUYHOT0
N0JIyBOJIHOBOr0 BuOpaTopa B E njiockocTu, eciiu yBeJTHYHTH €ro
nauny po 21 = 1,517

1.I'maBHBI JIENECTOK, OPUEHTUPOBAHHBIN MEPIEHIUKYIIPHO OCH
BUOpATOpa, CY’KAETCS , HO MOSBUTCS B KAXKIOM KBaJlpaHTe

T PaKIMOHHBIN JIEIECTOK MO/ YIIIOM K OCH BHOparopa.

2. 'maBHBIH JIENECTOK , ODUEHTUPOBAHHBIN B/IOJIb OCH BUOpaTopa,
CYXaeTcsl , HO MOSABATCA TUGPAKIIUOHHBIE JIEIECTKU
NIEpIEHIUKYJIApHBIE OCH BUOpaTopa.

3. I'maBHBIA JI€NIECTOK, OPUCHTUPOBAHHBIN MEPICHAUKYISIPHO OCU
BHOpaTopa, CyKaercs.

16.

Kakoii n3MeHuTCcs 1narpaMmMa HaNnpaBJIeHHOCTH CHMMETPHYHOT0
NOJIyBOJIHOBOTr0 BUOpaTopa B E miockocTn, ecii yBeJIMYUTH €ro
auHy 10 21=17?

1.I'naBHBIM JIETIECTOK B BHJI€ BOCBMEPKH, OPUEHTUPOBAHHOM
MEePIEeHIUKYIAPHO OCH BUOpaTOpa, Cy3UTCSl..

2. I'maBHBIi JIETIECTOK , OPUEHTUPOBAHHBIN NEPIICHIUKYISIPHO OCH
BUOpATOpa ,Cy3UTCS , HO MOSIBUTCS B KQXI0M KBaJpaHTE

T PaKIIHOHHBIN JIETIECTOK TIOJ] YTIIOM K OCH BHOparTopa.

3. 'maBHBIM J€NECTOK B BUJI€ BOCBMEPKH, OPUEHTUPOBAHHON B/I0JIb
ocu BUOparopa, Cy3uTcsl.

17.

Yemy paBHO AKTHBHOE BXO/HOE COIIPOTHBJICHHE I0JYBOJHOBOIO H
BOJIHOBOT'O BUOPAaTOPOB MAJI0#i TOJIMHBI?

OTtBeTsI:

1. AKTUBHOE BXO/JIHOE COIIPOTUBIIEHHUE ITOJTYBOJIHOBOTO U BOJTHOBOTO
BuOparopoB paBHO 73,1 OM u 5000 OM COOTBETCTBEHHO.

2. AKTUBHOE BXOJIHOE COIIPOTHBIICHUE ITOJYBOJTHOBOTO U BOJTHOBOTO
BHUOpaTopoB paBHO 42,5 OM u 1000 OM COOTBETCTBEHHO.

3. AKTHBHOE BXOJHOE€ CONPOTUBIIEHUE IOJYBOJIHOBOIO U BOJTHOBOTO
BUOpaTopoB paBHO 73,1 OM u 377 OM COOTBETCTBEHHO.

18.

.C kaKoii He/ibl0 YBeJIHYMBAIOT TOJIIIUHY BUOPATOPHBIX AHTEHH?
1. Inst TOro, 94TOOB!I pacIupUTh paboUyO MOJIOCY YaCTOT MO BXOAHOMY
COTPOTHUBIICHUIO BUOpATOPA.

2. JIns TOro, 4TOOBI CY3UTh TUarpaMMy HalpaBiICHHOCTH BUOpaTopa B
E-nnockoctn.

3. 115t Toro, 4To0bl CBECTH K MUHUMYMY PEAKTUBHYIO COCTABIISIOIILYIO
BXOJIHOTO COIIPOTUBJIEHUS U YBEIMYUTH COOTBETCTBEHHO AKTUBHOE
BXOJIHOE COIIPOTUBIIEHHE, YTO MPUBEJET K YBETUUECHHUIO MOIITHOCTH
n3nyyenus. Kakue ycnoBust HEOOXOAMMO BBIMOJIHUTD, YTOOBI aHTEHHA
BOJIHOBOH KaHaJI M3Jly4yasa B JuarpaMmy HalpaBJIE€HHOCTH BJIOJIb OCH
JIMHEITHON CUCTEMBI U3JTydaTesiei?

19.

Kak opnenTHpoBaHa B pocTpaHCTBe AMarpaMma
HANPABJIECHHOCTH CHH(A3ZHOM JIUHEHHOI CHCTEeMBbI M3JIy4daTesiei?
1.Makcumym JIH nepneHauKkynispes ocu JIMHEHHON CHCTEMBI
W3JTy4daTesiei.

2. Makcumym JIH HanpaBiieH BOJIb OCH JTMHEWHON CUCTEMBI
W3JTy4YaTesei.

3. Makcumym /IH HampaBieH noj yriom K OCH JINHEHHOM CHCTEMBI
W3JTy4aTesei.




20.

Kakoii BuJ B IpocTpaHCTBE HMEET JUArPaAMMa HANPABJIEHHOCTH B
E- niockocTH TMHEiHON cHCTeMBbl U3 ABYX H3jay4daTteneii A-P?

1- ‘k 2- 3- “

v

N

21.

34. Kakmue yci10Busi He00X0AUMO BbINOJHUTD, YTOObI AHTEHHA
BOJIHOBOM KaHAJI M3JIy4yasia B IHarpaMMy HANIPaBJE€HHOCTH B/10JIb
OCH JIMHEIHOM cHcTeMbI U3JiyvyarTese?

1. Paccrosinue Mex 1y usnydaresasiMu d T0KHO ObITh PaBHBIM
YETBEPTH JTUHBI BOJIHBI B CBOOOIHOM IPOCTPAHCTBE, a (ha3a ToKa B
Ka)KJIOM COCETHEM H3JIydaTelie J0KHA OTINYaThCsA Ha BETHUUHY TU/2.
2. Paccrostaue Mexay usiaydarensimMu d JOKHO OBITH paBHBIM
MIOJIOBMHE JIJIMHBI BOJIHBI B CBOOOTHOM IIPOCTPAHCTBE, a (a3a TOKa B
Ka)KJIOM COCETHEM H3JIydaTelie JOKHA OTINYAThCS HA BEJIUUUHY T .
3. Paccrosiaue Mexy usnydateasiMu d J0JKHO OBITh PaBHBIM
YETBEPTH JUTUHBI BOJIHBI B CBOOOTHOM MPOCTPAHCTBE, a (ha3a ToKa B
Ka)KJIOM COCETHEM H3JIydaTenie JOJKHA ObITh OJIMHAKOBOH (
cuH(azHas CUCTEMA) .

22.

35. Uto Takoe ¢asupoBaHHasi aHTEHHAsI pelieTka?

1. Pemerka uznydareneil, B KOTOpOi nepeMelleHre JIyda JuarpaMmmbl
HaNpaBJICHHOCTH OCYLIECTBISETCS 3a CUET U3MEHEHUs (a3bl B KaXKJIOM
MOCJIEAYIOLIEM H3TydaTesie OTHOCUTEIbHO COCEIHEr0 MO JUHEHHOMY
3aKOHY.

2. Pemerka u3nyyareneii, B KOTOpOH epeMelieHHe Jyda JuarpaMMel
HaNpaBJICHHOCTH OCYLIECTBISETCA 32 CUET U3MEHEHUS (a3bl B KaXKJIOM
MOCTETYIOIEM U3JTydaTesle OTHOCUTEIBHO COCEIHErO 110
KBaJIpaTUYHOMY 3aKOHY.

3. Pemmerka usnydareseil, B KOTOpOil mepeMelieHre Jiyda JuarpaMmmbl
HaIPABJIEHHOCTH OCYIIECTBIIIECTCS 32 CUET Ka4aHWsl aHTEHHOU
pELIETKH BOKPYT €€ (pa30BOro LEHTpaA.

23.

Kaxkoii Bua nMeeT BbIpaseHUue MHOKHUTEJIS] PelIeTKH CHCTEeMbI U3
ABYX M3JIydaTeJiei, pacnoJio:keHHbIX Ha paccTosinum d Apyr oT
apyra?

1. f,_,060)= cos[% (kdcosé@—-y)].

2. f._,(0)=sin(khcos@).
3. f._,(8) =cos(khcos ).

24,

Kakoii Bua umeer guarpaMMa HanpaBJICHHOCTH I10JIyBOJIHOBOM
meau B E - u H- miockocTsix, npope3aHHoil B IJIOCKOM
0e3rpaHM4YHOM JKpaHe?

1./InarpamMmBbl HaNIPaBJIEHHOCTH UMEIOT BUJI OKPY>KHOCTH M BOCBMEPKHU
COOTBETCTBEHHO B E - m H- muiockoctsx.

2. lnarpamMmbl HalpaBJIE€HHOCTH UMEIOT BUJ BOCBMEPKHU U OKPYKHOCTH
COOTBETCTBEHHO B E - 1 H-uiockocTsx.




3. JlnarpaMmbl HAapaBJIE€HHOCTH UMEIOT BUJI BOCHBMEPKH
cooTBeTCTBEHHO B E- n H-mumockocrsix.

25.

Kakum o0pa3om Haa0 nmpope3aTsh 1eJib B BOJTHOBO/IE C BOJHOM
Tuna Hio, 4To6bl oHa u3ayuana?

1.1lens HamO pope3aTh BIOJIb MATHUTHBIX CUJIOBBIX JIMHHA.

2. llens Hamo mpopesarb BAOIb AIEKTPUUECKUX CUIIOBBIX JTMHUH.
3. lllens Hao mpope3arh NEPIEeHIUKYIIPHO MATHUTHBIM CHIIOBBIM
JUHUSAM

26.

Kaxkoe paccTosinne B BOJIHOBOAHO-1Ie/1eBO aHTeHHe (BII{A)
JAOJIKHO ObITH MeAy MPOJ0JbHBIMY HIEJISIMI HA IMPOKOH CTEHKe
NPSIMOYT0JIbHOT0 BOJTHOBO/1a, CMEIIeHHBIMU OTHOCUTEJIHHO €ro
0CH B IIAXMATHOM MOPS/IKE, YTOOBbI OHA M3J1y4aJia OJUH JIeNeCTOK
JAH nepneHauKyJsipHO BOJIHOBOAY?

1.Paccrositnue MCXKAY COCCAHUMHU HICIIIMHU, CMCIICHHBIMHA
OTHOCHUTEJILHO €0 OCH B IIIAXMaTHOM IOPSJIKE, PABHO MTOJIOBUHE
JJIMHBI BOJIHBI B BOJIHOBO/IC.

2. PaccrosiHre Mex 1y COCETHUMH IIETSIMH, CMEIICHHBIMU
OTHOCHUTCIIBHO €ro OCH B IaXMATHOM IMOPAAKE, paBHO IMOJIOBUHE
JUTHHBI BOJIHBI B CBOOOHOM IPOCTPAHCTBE.

3.PaccTrosiHre MEXly COCETHUMH IIEISIMHU, CMEIICHHBIMHU
OTHOCHUTEJILHO €T0 OCH B IIAXMAaTHOM TOPSJIKE, PAaBHO JJIMHE BOJIHBI B
BOJIHOBO/IC.

217.

Kaxkoe paccTosinne B pe30HAHCHOW BOJIHOBOIHO-IIIEJIEBO AHTEHHE
(BIIIA) ¢ npoa0JIbHBIMU IEJSAIMH HA IIHUPOKOH CTEHKE
NPAMOYI0JbHOI0 BOJTHOBO/Ia, CMEIICHHBIMU OTHOCUTEIBHO €r0
OCH B IAXMATHOM MOPS/IKe, J0JKHO ObITh 0T KOPOTKO3aMKHYTOI'0
NOPIIHA A0 OJMKaled K HemMy e ?

1. PaccTosiHME OT KOPOTKO3aMKHYTOT'O MOPIIHA 10 OnMyKaiiie K HeMy
LIEJIM PABHO YE€TBEPTH JIIMHBI BOJIHBI B BOJTHOBOJIE.

2. PaccrosiHre OT KOPOTKO3aMKHYTOT'O TOPIIHS 10 ONMsKaiIe K HeMy
LIEJIM PAaBHO NOJIOBUHE UIMHBI BOJIHBI B BOJTHOBOJE.

3. PaccTosiHME OT KOPOTKO3aMKHYTOTO MOPILHSA 0 Oynkailiield Kk HeMy
L1IeJIM PABHO JIJIMHE BOJIHBI B BOJIHOBOJIE.

28.

Kaky1o nosisipuzanuio uzjay4aer BOJHOBOIHO-1Ie/IeBASl AHTEHHA
(BIIIA) co BCTpe4YHO-HAKJIOHHBIMH IIEJSIMU HA Y3KOH CTeHKe
NPSIMOYTOJIbHOT0 BOJTHOBO/IA € PACCTOSTHHEM MEKAY Leassmu A/2?
1.ITonsipu3anus TuHENHAs — TOPU30HTANIbHAS (TapaJuIeIbHas OCU
BOJTHOBOJIA).

2. [Nonspuzanus IuHeHHas — BepTUKaIbHas (epHeHIUKYIsIpHas OCH
BOJTHOBO/IA).

3. Ilonspu3zanus TMHENHAs — NEPIEHANKYISIPHAS OCH U3JIydarolen
IIETIH.

29.

Kakoe paccrosinne B pe30HAaHCHOI BOJTHOBOJAHO-111e/1eBOIl AHTECHHE
(BIIIA) ¢ monepeyHbIMHU LIEJSIMU HA IIMPOKOH CTEHKe
NPAMOYI0JbHOI0 BOJTHOBOAA J0JKHO ObITH OT
KOPOTKO3aMKHYTOI'0 MOPIIHA 10 OJIM:Kaiieil K Hemy 1eyu?

1. PaccTosiHHE OT KOPOTKO3aMKHYTOTO MOPIIHS A0 ONvKaiIien K
HEMY IIEJIM PABHO MMOJOBUHE JJIMHBI BOJIHBI B BOJIHOBO1E A/2.

2. PaccrosiHre OT KOPOTKO3aMKHYTOTO TIOPIIHS 10 ONMKaNIe K HeMy
IIeJIM PaBHO YETBEPTH JIMHBI BOJIHBI B BOJIHOBOAE A/4.

3. PaccTosiHME OT KOPOTKO3aMKHYTOTO MOPIIHS 0 ONvKaiiiend Kk Hemy
MOCJIeTHeH 11ienu paBHO 3A/4 .




30. Kakoii BU1 nMeeT 1uarpaMma HanpaBJIeHHOCTH BOJHOBOIHO-
mesieBoii anTeHHbl (BILIA) Oeryuieii BOJIHBI ¢ HONepeYHbIMU
1IeJISIMH HA IIMPOKOH CTeHKe NPSIMOYT0J1bHOI0 BOJIHOBO/IA NIPH
PACCTOSTHMM MeKAy liesasimu d=1/4?

1.luarpamma HanpaBJIe€HHOCTH UMEET OJUH IJIaBHBIN JIENIECTOK,
HAaKJIOHEHHBIN K OCH BOJIHOBOJA.

2. JluarpamMma HanpaBI€HHOCTH UMEET OJIMH IJIaBHBIN JIENIECTOK,
NEPIEHAUKYIISPHBII OCH BOJTHOBO/A.

3. JlnarpaMma HanpaBI€HHOCTH UMEET OAMH TJIaBHBIH JIETIECTOK,
HAKJIOHEHHBIM K OCH BOJIHOBOA, ¥ TU(MPAKIMOHHBIA MAaKCUMYM,
NEepIEHANKYIISPHBII OCH BOJHOBOJA.

TecTsl pasmemensl https://Ims.guap.ru/course/view.php?id=32

[lepeyeHb TeM KOHTPOJIBHBIX PAOOT MO JMCIUIUIMHE OOYYAIOMIMXCS 3a0YHOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoquveckre  MaTepUaNbl,  ONPEACISIONIUE  TPOUSAYPHl  OICHUBAHUS
WHANKATOPOB, XapaKTEpU3YIOIUX JdTanbl (HOPMUPOBAHMS KOMIETEHIIMM, coaep)KaTcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUUX TOPSJIOK U  MPOLEAYPY
MPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O00yJarommuxcs
I'VAIL

11. Mertoauyeckue YKa3zaHusd JJIsd o6yqa}01unxc;{ 1O OCBOCHHIO AU CITUIIIIMHBI
HCJ'IBIO AUCHUIUIMHBL SBJIACTCA — TIOJYUYCHUC CTYyACHTAMU HCO6XOI[I/IMI>IX 3HaHI/II71,

YMEHUH U HaBBIKOB B 00JaCTH COBpEMEHHbIX aHTeHH U ycrpoiictB CBY; coznanue
NOJ/Iep)KUBatoIe  00pa3oBaTeNIbHOM cpelbl MpernojaBaHusi Mo HampasieHuto «25.05.03
«TexHuueckass  dKCIUTyaTallds  TPAHCIOPTHOTO  paAvMo00OpYAOBaHHS»  HANpPaBIEHHOCTh
«TexHuueckass SKCIUTyaTalus pPaJuOdJEKTPOHHOTO O0OpYIOBaHHUS BO3AYIIHBIX CYIOB U
a’pOIIOPTOBY; MPEIOCTABICHUE BO3MOXHOCTH CTYJIE€HTaM pAa3BUThb W NPOJEMOHCTPHUPOBATH
HaBBbIKU B 00J1aCTH SKCIIEPUMEHTAIBLHOTO UCCIIEI0BAaHUS U HACTPOWKE aHTeHH U ycTpoicTB CBY,
a TaKXXe HaBBIKM II0 ABTOMATU3UPOBAHHOMY pacueTy M yMEHHE HX MWCIOJIb30BaHUA IpU
TEXHUYECKOM OOCITYy>)KUBAaHUM U HACTPOMKe paJMOTEXHHUUECKUX YCTPONUCTB U CHCTEM, B HAYUHO-
UCCIIEIOBATEIbCKOW M MPOM3BOJCTBEHHON JEATENbHOCTH B  00JacTAX JIOKALMOHHOTIO,
HAaBUIaLIMOHHOTO U CBA3HOIO HA3HAYEHUS.

11.1. Meroauueckue ykazaHMs s OOy4aroUXcs 10 OCBOEHHMIO JIEKIIMOHHOTO
MaTepHuana (eciu npedycmMompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOoe W sICHOE HW3JIOKEHHE YdeOHOro MaTepuana. HasHaueHWe COBpEMEHHOH JIEKIIMU B
paMKax JIUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUU
byHIaMEHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIINX
JOCTMDKEHUI HaydHOH MbIciau. B yueOHOM mporiecce JEKIUs BBINOJHSAET METOJI0JOTHYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (QYHKIWHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar




KOHKPETHOW 0o0iacTH 3HaHusA, €€ MpoOieMbl, JaeT LEJIbHOE IMPEACTaBIEHHE O IUCLHUILIMHE,
NIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILINHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE HIPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€E UX Pa3BUTHsI Ha OJIDKaMIINeE rOJIbI;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIACIATh TJIABHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
bopmynHupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepHall MOXET COIPOBOXKIATbCA JEMOHCTpalued CIIaiI0B H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa Ipe/1ocTaBlIeHUs JEKIIHOHHOTO MaTepuaa:

1.®opMynupoBKa 3a4a4u JIEKIUH.

2. Paznensl 1 naparpadsl U31araeéMoro MaTepuana ¢ COOTBETCTBYIOIIMMU MaTeMaTHUE€CKUMU
BBIKJIa/IKAMH.

3. I'paduueckue MmaTepualibl HEOOXOAUMBIX TEOPETHUECKUX 3aBUCUMOCTEIA.

4. BeIBOJIBI IO KQXKIOMY pa3zeiy.

11.2. Metoauueckue ykazaHUs [Uisi OOydaroluxcsi MO Y4YaCTHIO B CEMHHapax (eciu
npeodycMOmpPeHo YueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

OCHOBHOM TeNbIO 17151 00YYaroIerocs sIBISIeTCS CUCTeMaTH3aIus 1 0000IIeHne 3HaHui
Mo W3y4aemMou Teme, pasjaeny, (GopMHUpOBaHHME YMEHHUS padoTaTh C JIOMOJHHUTEIbHBIMU
HUCTOYHUKAMU HH(OpPMAIMK, COMOCTABISATh M CPAaBHMBATh TOYKHU 3PEHUS, KOHCIIEKTHPOBATH
MPOYNTAHHOE, BBICKA3BIBATH CBOIO TOYKY 3pPCHHS H T.I. B COOTBETCTBHHM ¢ BeIymIeH
TUAAKTHYECKON WENbI0 COJEpKAaHUEM CEeMHHAPCKHUX 3aHATUN SIBISIOTCSA Y3JI0Bble, Haunbolee
TPYIOHBIC IS TIOHUMaHWS M YCBOCHHS TEMBI, pa3ieibl MUCHUIUIMHBL Crenudukoi TaHHOU
(bopMBbI 3aHATUH ABISETCS COBMECTHAs paboTa MpernogaBaTelis u 00y4Jaromerocss HajJ peleHueM
MOCTABJICHHOW TMPOOJEeMBI, a TOHWCK BEPHOTO OTBETAa CTPOWTCS HA OCHOBE YepEIOBAHUS
WHAWBUAYAIbHON U KOJUIEKTUBHON JAESITETHHOCTH.

[Ipy TOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TEeME MPOCITYIIaHHOW JICKIHH
HEOOXOUMO O3HAKOMUTBCS C TIUIAHOM €ro TMPOBENEHHUs, C IJUTEpPaTypoil W HAyYHBIMHU
nyOIMKaUsMU 10 TEME CEMUHApa.

TpeboBaHus K MPOBEICHUIO CEMUHAPOB

Obs3amenvHo 015 3anoIHeHUs NPenoodasamenem

Ecnu memoouyeckue ykazauus no y4acmuro 6 CeMUHAPAx UMeromcs 6 U30aHHOM 8uoe, 8
sude 31ekmponusix pecypcos ouonuomexu I'VAII, cucmemor LMS, xagedpwst u m.o., Heodxo00umo
oamwb Ha Hux ccwliky uau npueecmu URL adpec.

11.3. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedyCMoOmpeHo y4eOHbIM HIAHOM N0 OAHHOU OUCYUNTIUHE)

[MpakTHueckoe 3aHSITHE SBJISETCS OJHOM M3 OCHOBHBIX ()OPM OpraHU3alMU y4eOHOTO
npoliecca, 3aKIF0YaroNIasics B BBIMOIHEHUN 00YYaIONIMMUCS 10T PYKOBOJICTBOM TIPETIOIaBaTeIst
KOMIUIEKCA YYeOHBIX 3aJaHUil C LENbI0 YCBOCHHS HAyYHO-TEOPETHYECKUX OCHOB YYEOHOI
JMCUUILIHHBL, TPHOOPETEHUSI yMEHUI 1 HAaBBIKOB, OITBITA TBOPUECKOH JIESITEITbHOCTH.



HGHBIO HpaKanecxoro 3aHATUS O 06yqa}omer0051 SABJIACTCA HpI/IBI/ITI/IC O6y‘-IaIOH_[I/IMC$I
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH MO U3Yy4aeMOW TUCIUIIIIMHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHHH 00y4YarOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKperuieHWe, yriayOJeHue, paclIupeHue M AeTaM3alius 3HAHUKA TPU pPelIeHUU
KOHKPETHBIX 33/1a4;

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YEeHHUS KOHKPETHOH y4eOHOIt
JUCIIUIIINHEIL,

— BbIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBIIIOJIHEHUS 3aJaHMIL;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHwusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

Obsi3amenvHo 0151 3an0IHeHUs. NPenooasamenem

[limanoM HE TPEeAYCMOTPEHO

Ecnu memoouueckue ykazanus no npoxosicoeHuro npakmuyecKux 3aHAmull UMeromcs 8
U30aHHOM 8Ude, 8 8ude IeKmpoHHbIX pecypcos oubruomexu I'VAII, cucmemvr LMS, kagedpwi u
m.o., Heobxooumo damsv Ha Hux ccwvliky unu npueecmu URL adpec.

11.4. Metoauueckue yKka3aHusi A7 OOydYarolUXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
pabort (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydamImuics AODKEH YriayOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW TUCIUILINHBI,

— 3aKpeIUIeHHE, Pa3BUTHE W JIETATM3alUs TEOPETHUYECKMX 3HAHWH, TMOJTYYEHHBIX Ha
JEKITHSIX;

— ToJIyuyeHHe HOBOM MH(OpMAIMH 110 N3y4aeMOH TUCIUIIIHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aganue 1 TPeOOBAHUSA K IPOBEICHHUIO JIA00PATOPHBIX padoT

1. O3HaKOMHTBHCS C METOJIMYECKOM pa3paboTKoOi K TabopaTopHOU padoTe.

2. IlpopaboTaTb caMOCTOATENbHO TEOPETHUECKUI Marepuan, Mo IepPKUBAIOIINN
TEMaTHKY J1JaOopaToOpHON padOTHI.

3. O3HaKOMUTHCS C annapaTypou, BXOASIIEH B 1a00paTOPHYIO YCTAaHOBKY.

4. PaccunTaTh M TIOCTPOUTH HEOOXOAMMBIC TEOPETHUECKUE 3aBUCHMOCTH IO 3aJTaHUIO
npernojiaBarers.

5. OTBeTHTh Ha KOHTPOJBHBIE BOMPOCHI, HMEIOMIMECS B METOIUYECKOH pa3paboTke K
nabopaTopHoii pabore.

5. OTBeTUTh HaA BOMNPOCH KOJUIOKBMYMa, MPOBOAMMOIO TMIpenojaBaTeiieM Mepes
BBINOJIHEHHEM J1a00paTopHOil paboThI.

Ctpykrypa u ¢popma oT4eTa 0 J1a00paTOPHOIi padoTe

OT4YeT TOJKEH COAepKaTh:

1. TutynbHBIN JUCT.



2. Kpatkyro hopmMyaupoBKy 3a1a4i UCCIICTOBAHUS.

2.CTpYKTYpHYIO CXEMY U3MEPUTEIHHON YCTAaHOBKH JIAOOPATOPHON PaOOTHL

3. TabnuIIbl SKCIEPUMEHTANIBHBIX HCCIICIOBAHUN.

4. I'padhuueckre 3aBUCUMOCTH OT 33/IaHHBIX [TAPAMETPOB UCCIICTYEMbIX BEJIMUUH.

5. Pacuernple naHHBIe W TpaduyecKue MaTepuanbl HEOOXOTUMBIX TEOPETHUYCCKHUX
3aBUCUMOCTEM.

6.CpaBHUTEIBHBIN aHAIN3 JAHHBIX TEOPUU U IKCIIEPUMEHTA.

7. BeiBo1BI 110 paborTe.

Tpebosanusa Kk 0hOPMIIEHUIO OTYETA 0 JIA00paTOPHOU padboTe
OT‘-IGT BBIITOJIHACTCA B COOTBCTCTBHUH C I[eflCTByIOL[[I/IMH FOcyIIapCTBeHHBIMI/I

CTaHJapTaMH Ka)KJbIM CTYJIEHTOM WHIUBUYaTbHO B IEYaTHOM WJIM PYKOITMCHOM BUJE Ha Oeoit
oymare ¢opmara 210x297 Mm. TabauIbl SKCIEPUMEHTAIBHBIX HUCCICOBAHUN M TEOPETHUECKHUX
pacueToB MPUBOASTCS C COOTBETCTBYIOIIEH HyMepaluel U 3arojJoBKaMHu.

IMepeyenbr MeToAMYECKHX YKa3aHHMil MO TNPOBEIEHHIO J1a0opaTOpHbIX pador. Bce
METOANYKH MMEITCSl Ha Kadeape B 3JIEKTPOHHOM BHJIE.

1. UccnenoBanue aHTeHHBI TUIA «BOJHOBOM KaHam». Hukutun B.T. Meroa. ykas. k
BBITIOJIHEHHMTO J1a0. pad. JIMAIIL, JI., 1986r. -25c.

2. WccnenoBanue pymnopHBIX aHTEHH C KOppekTupyromuMmu duHzamu. demoposa JLLA.,
I'maaxuit H.A. Meton. ykas. k BeinonHeHuto 1a0. pa6. ['VAII, C.-116.2002r. -25c.

https://Ims.guap.ru/new/mod/lesson/view.php?id=11068

3. UccnenoBanue 3epkanbHbix aHTeHH. JlanwioB FO.H., Hukutun B.T. Meroa. ykas. k
BhITIONIHEHMIO J1a0. pad. ['AAIL, C.-116.,1996r. -25¢.

4. CornacoBanue BoJaHOBoa ¢ Harpy3koi. ®denoposa JI.A., Mumypa T.I1. Meroa. ykas.
K BBINOJTHEHUIO 71a0. pad. JIMAIL JI., 1991r. -30c.

5. HccrmenoBanue  4YeThIpEX  IUICYHBIX  BOJHOBOJHBIX  JJICMEHTOB  aHTCHHBIX
nepexmouareneid. ®enoposa JILA., Hanunos FO.H. Meton. yka3. k BbIIOJHEHHIO J1ad. pao.
I"'AAIL C.-116.,1994r. -24c.

6.UccnenoBanue (asupoBaHHOW aHTeHHOM pemieTku. MenbHukoBa A.lIO., denoposa
JILA. MeTton. yka3. k BeinosnHeHuto jab. pa6. ['VYAII, C.-T16., 2008r. -41c.

7.MccnenoBaHue IJIOCKOM JBYX3aXOAHOW crupainbHOM aHTeHHbl. PenopoBa JLA.,
Opaniy3oB A.Jl. Meroa. ykas. K BbiosdHeHuto j1ab. pad. ['YAIL, C.-116., 2002r. -22c.

8.UccnenoBanue aHTeHHBI ¢ peryaupyemoi nossipusanuein. demoposa JILA., Jlanunos
IO.H. Metoza. yka3s. k BemoiHenuto j1ab. pad. 'AAIL C.-116., 1997r. -17c.

9. Uccnenosanne BomHOBOAHO-1IENeBbIX aHTeHH. Hukurun b.T., T.IL.Mumypa, Kpacrok
B.H. Meroa. yka3. k BeinonHeHuto jab. pad. ['VAIIL, C.-I16., 1999r. -33c.

https://Ims.guap.ru/new/mod/lesson/view.php?id=11521

10. UccnenoBanme UMIMHIPUYECKOW crnupaibHON aHTeHHBL. Demopoa JILA. Merton.
yKa3. K BeIoJHeHuto j1a6. pad. ['VAIIL, C.-116., 2002r. -22c.

11. UccnenoBanue miockoil cnupanbHOW aHTeHHBL. DenopoBa JI.A. Metoa. yka3. k
BhIMONHEeHHIo 11a0. pad. ['YAIL C.-116., 2002r. -22c.

11.5. Meroauueckue yka3aHus [Uis OOYYalOIIMXCS IO MPOXOXKICHHUIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBINOJIHEHUS KYpCOBOUM pabOTHI

KypcoBoii npoexT/ paboTa IpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOLIUXCS OTbITA
KOMILIEKCHOTO PEIICHUsI KOHKPETHBIX 33724 MPO(ECCHOHATBHOM e TeTbHOCTH.

KypcoBoii nmpoekt/ paboTa mo3BoIsIeT 00yUaromeMycs:

— CHCTEMAaTH3WpOBAaTh W 3aKPENHUTh IIOJNy4CHHBIE TEOPETUYECKHE 3HAHUS U
NPaKTUYECKHEe YMEHHUS 10 TPO(PECCHOHANBHBIM YYEOHBIM TUCHHIDIMHAM M MOAYJISM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO IIOJrOTOBKH, YCTAHOBJICHHBIMU IPOTPaMMOi yueOHOM


https://lms.guap.ru/new/mod/lesson/view.php?id=11068
https://lms.guap.ru/new/mod/lesson/view.php?id=11521

JUCLUUIUIMHBI,  MPOrpaMMOM  MOJATOTOBKHM  CIEIMAIMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIIH;

— TNPUMCHHUTH TMOJTYYCHHBIC 3HAHWS, YMEHHS W MPAKTUYCCKUH OIBIT MPU PEIICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHAaMU NPOGECCHOHATBHON 1eATeIbHOCTH
10 HAIPABJICHUIO/ CIICIIUATBHOCTH/ IIPOTPaMME;

—  yrayOuTh TEOPETUYECKUE 3HAHUS B COOTBETCTBUU C 3a/1aHHOM TeMOii;

— chopMupoBaTh yMEHHS TPUMEHSATH TEOPETUYECKUE 3HAHHUS TMPU  PEIICHUU
HECTaH/IapPTHBIX 3a/1a4;

— I[pUOOpECTH OMNBIT AHAIUTUYECKOH, pacuéTHOW, KOHCTPYKTOPCKOM paboTel U
c(OpMHPOBATH COOTBETCTBYIOINE YMEHUS;

— chopmupoBaTh yMeHHs pabOThl CO CIEUUATbHOW JUTEPaTypoil, CIPaBOUYHOM,
HOPMAaTUBHO U MPaBOBOM JOKYMEHTAIMel U UHBIMU UH(GOPMAIIMOHHBIMU UCTOYHUKAMH;

— chopmupoBath yMeHUS (OPMYIUPOBATH JIOTHYECKH OOOCHOBAHHBIC BBIBOIBI,
NPEUIOKEHHS U PEKOMEHIAINH 10 PEe3yIbTaTaM BBITIOJTHEHUS PaOOTHI;

—  pa3BUTh NPO(HEeCCHOHATBFHYIO MUCbMEHHYIO U YCTHYIO pedb 00y4aroIierocs;

— Ppa3BUTh CHUCTEMHOE MBIILICHHE, TBOPYECKYI0 WHHIMATHBY, CaMOCTOSTEIBHOCTS,
OpPraHNW30BaHHOCTh U OTBETCTBEHHOCTH 32 MPUHUMAEMbIE PEIICHUS;

— chopMupoBaTh HAaBBIKM IUIAHOMEPHON peryisipHOil paboThl HajJ pelIeHHueM
MOCTaBJIEHHBIX 33/1a4.

CTpyKTypa NOSICHUTEJIbHOW 3alIUCKU KYPCOBOT'O MPOEKTa/ paboThl

1.BBenenue.

2.CTpyKTypHas cCXxeMa paluOTEXHNYECKOU CUCTEMBI.

3. IlpuHnunuanbHas cxema aHTeHHO-(HUIEPHON CUCTEMBI.

4.PacueT TreOMETpPUYECKUX M DJIEKTPUYECKHUX IIapaMEeTpOB 3aJaHHOIO0 YCTPOMCTBA U
JIOITyCKH Ha U3rOTOBJICHUE.

5.Pacuer anemeHTOB (hruepHOro Tpakra.

6. Pa3paboTaTh KOHCTPYKIMIO aHTEHHOT'O YCTPONCTBA U MPUBECTHU €€ OIUCAHHE.

7. YepTerx 0o0I11€T0 BUAa aHTEHHOT'O YCTPOMCTBA € TaOapUTHBIMH pa3MepamH.

7 CMCOK HCIOJIb30BAHHOM JTUTEPATYPHI.

TpeboBanust k 0hopMIIEHUIO TOSICHUTEIbHON 3alUCKH KYPCOBOIO IpoeKTa/ paboThl

[TosicHuTenpHas 3amMcka JOJDKHA OBITH BBIOJMHEHA Ha JimcTtax ¢opmara 210x297 mm
YEpPHOW IIAPUKOBOM PYYKOM WM pacledaraHa Ha KoMIbproTepe. Mcrnoap3yeMble pacdeTHbIE
(dopMynbl MPUBOAUTH CO CCHUIKOM Ha JMTEpaTypy B OYKBEHHOM OOO3HA4€HHU C KpPaTKUM
MOSICHEHUEM UX 3HAu€HUi, a 3aTeM MPEeACTaBUTh C MOJICTABICHHBIMU YMCIOBBIMHU 3HAUEHUSMHU.
PacueTsl TeopeTHUecKuX 3aBUCUMOCTEH MPUBOAMUTH B TaOMUIIAX, a 3aT€M B rpaduueckoM BHUJE.
PucyHOK uim HECKOJIBKO PUCYHKOB HMPUBOJUTH HAa OTAEIBHBIX CTPAHHUIAX C COOTBETCTBYIOLIEH
HyMepalueil 10 TEKCTY NOSCHUTEIbHON 3allUCKH.

Ilepeyenns MeTOAMYECKHUX Pa3pad0OTOK MO NMPOBEJICHUI0 KYPCOBOI0 NPOEKTA

Meroanyka uMeeTcss Ha Kageape B 3JIEKTPOHHOM BHJE.

1. denoposa, JI. A. @33 Pacyer M mNPOEKTUPOBAHHE ABUAIIMOHHBIX AHTEHH
CBEPXBBICOKHMX yacToT: yuel. mocobue / JI. A. ®enoposa, H. A. I'mankwuii, b. A. Arokos. —CII0.:
['VAIL 2019. — 145 c.

https://Ims.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%
B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%
D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.p
df



https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf

2. ®enoposa JI.A., MenpankoBa A.FO. Pacyer u mpoekTUpoBaHUE JTMH30BBIX AHTCHH.
Merton. yka3aHus K KypcoBOMY M auIIoMHoMy npoektupoBanuto. ['YAIL C.-116., 2002r.-33c.

3.benouepkoBckuit I'.b., Kpactox B.H. 3amaum u pacuersl mo Kypcy «AHTEHHBI U
yerpoiictBa CBU». Yuebnoe nocobue. 'VAIL,C.-116.,2002r. -177 c. 50 3k3.

4.®enopoBa JI.A. BpICOKOYACTOTHBIE AHTEHHBIE MNEPEKIHOYATENN PATUOIOKALIMOHHBIX
cranmmii yue6. mocobue / JI. A. ®enoposa, A.D..Kpsuko, H. A. I'magkuii. —CI16.: TYAIL, 2019.
-55c.

5.benouepkoBckuit I'.b., Kpactox B.H. 3amaum u pacuersl mo Kypcy «AHTEHHBI U
yctpoiictBa CBUY». Yuebnoe nmocodue. ['YAIILC.-116.,2002r. -177 ¢. 50 k3.

6. Hukutun B.T., Xpamuenko I'.H. IlpoektupoBanne Ha DOBM mI0OCKHMX aHTEHHBIX

pemeTok oBanbHOU opmbl. Meton. ykazanus i 11 u KI1. TAAIL C.-I16., 1995r.-19c.

7. Huxkutun B.T., Xpamuenko ['.H. BonnoBogHo-1meneBsie anteHHsl. [IpoektupoBanue u
pacuet. Yuebnoe nocodue. .I'YAII, C.-116., 1992r. -132c.

8. Huxutun b.T.,®enoposa JI.A., Xpamuenko I'.H. Ilpumenenne O9BM g pacuera
anTeHH. Meton. ykazanus aiua 11 u KIIL. JIMATIL, JI., 1988r.-31c.

9. Huxkutun B.T., Kpactok B.H., Xpamuenko I'.H., [llumosa C.}O. ABTomaTn3upoBaHHOE
MIPOEKTUPOBAHUE 3€PKAJBHBIX AaHTEHH C OBaJbHOU ameprypoil. Meroa. ykazanus. JIMAIL JI.,
1989r.-21c.

10. Hukwutun b.T., Xpamuenko ['.H. Pacuer u mnpoextupoBaHue oOmydaTenei
3epKaibHbIX aHTeHH. Meton. ykazanus juis 11 u KII. JIMAIL JI., 1989r.-17c.

11. Huxutun B.T., Xpamuenko I'.H. Pacuer m npoexkTupoBaHHE 3€pKalbHBIX AHTEHH.
Merton. ykazanus nns 11 u KIIL. JIMATL JI., 1989r.-14¢

11.6. MeToauueckue yKazaHus sl OOYYArOIIUXCS MO MPOXOKACHUIO CAMOCTOATEIHHON
paboThI

B xone BbIMOSHEHUS] CaMOCTOSITEILHOM pabOThI, 00yJaroNIUiicsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi (opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMHM  CAMOCTOSATEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
10 3204HOU (hopMe 0OyUeHHs ).

Ecnu memoouueckue ykazanus no npoxorcoeHuro camocmoamenbHou pabomol UMemcs.
8 U30AHHOM BUde, 8 8Ude INeKmpoHHbIX pecypcos oubauomexu I'VAII, cucmemvt LMS, kageopul
u m.o0., Heobxo00uUMo dame Ha Hux ccolaky uiu npusecmu URL aopec.

11.7. MeTtoau4veckue yKazaHus [UIsI OOYYArOIIMUXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texkymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIIXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIEJbI0 OICHUBAHHS X0Jla OCBOCHUS
IUCIHATIINHEL



Cucrema OLIEHOK NpU NPOBEACHUM IPOMEXKYTOYHOW AaTTECTALMU OCYLIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennit «O TekymeM KOHTPOJE YCIIEBAEMOCTH U
OpOMEXyTOuHOU arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NPOrpaMMbl BBICIIETO
oOpazoBanusi» u «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AIIy.

11.8. Metoauueckue yka3zaHus Al 00y4aroUIMXcs MO MPOXOKICHUIO MPOMEKYTOUHOMN
aTTECTALUU.

[Ipomexyrounas  artectauus  OOydaloIIUMXCs  MpeAycMaTpUBaeT  OICHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO JucuuiuinHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHbIX OOydYaloUIMMCsS B Ipolecce
M3YYEHHUS BCEW MUCIUILUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
IPUMEHSATh MX JUI PELICHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IPaBWJIO, MPOBOJIUTCS B
NEPUOJ HK3aMEHALMOHHOM CECCHMM W 3aBEpPIIAETCA aTTECTAMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYCHHBIX OOYyYaIOIIUMCS B XO/€ U3yUYCHHS
yueOHOM TUCIUIUIMHBI B LIEJIOM WUJIM MPOMEXYTOUYHas (IO OKOHYaHHH CEMECTpPa) OIICHKA 3HAHUN
0o0y4aromuMcs 10 OTJAEIbHBIM pa3fielilaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLIEHKOW «3aYyTeHO»
WJIU «HE 3aU4TEHO».

— 1uddepeHIpPOBaHHbBIM 3a4eT — 3T0 (opMa OLEHKM 3HAHUM, IOJy4YEeHHBIX
o0OyyarmuMcs IpU U3Y4EHUH JUCLMILIMHBL, TIPU BBIIOJHEHUH KYPCOBBIX IIPOEKTOB, KYpPCOBBIX
paboT, Hay4YHO-HUCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

Cucrema OLEHOK IpPH MPOBEACHUU IPOMEKYTOUHOM aTTeCTallMM OCYILECTBISAETCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxeHuit «O TekylleM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydarommuxcs Mo MOporpamMmbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
ctyneHtoB B 'Y AIy.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy AUCIHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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