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1. HEJIM OCBOEHHS U CHUATLINHBI

[enamu ocBoenus mucnumumasl "Ycrpokictea CBY 1 aHTeHHBI" ABISIOTCS:

1. IlpuoGpeTenne 3HaHHS, YMEHHMS H HABBIKOB, 00€CIEUHBAIOIINX JOCTH)KCHHUE IIEEH OCHOBHOM

o6pa3oBaTeIpHON MPOrpaMMBI TI0 HAIPaBIIEHHIO « PagnoTexHmKay.

2. TlogroroBka B 06NMacTH pagHOTEXHHKH W HHOOTEICKOMMYHHKAIMI I8 pPeIICHHA 3ajay

CO3/1aHUs HOBOH H COBCPHICHCTBOBAHUA CYIHECTBYIOITMX YCTPOﬁCTB CBA3H H AaHTCHH.

3agaun:

1. O3HakoMeHHE ¢ COBpCMCHHOﬁ METOHO0JOTHEHR Hay9IHO-TEXHUYCCKOTO TBOPYECTBA.

2 [logroroBka s HCIOILE30BaHUS PaTHOTEXHAYECKUX 3HAHUH IpH PCIICHHH IPAKTHYCCKHUX
3aza4 IIo pa3pa60TKe H 3KCIITyaTalHH CHCTEM, YCTpOﬁCTB H KOMILUICKCOB DPAaIHOTEXHHUYIECCKOIO

IpoGHII.

Jucurmmua

2. MECTO JUCIIMILINHBI B CTPYKTYPE OIIOII

«Ycrpotictea CBY u aHTeHHBD»

y4JacTHHKaMH oOpa3oBaTenbHeIX otHomeHud (51.0.13).
3. INIAHUPYEMBIE PE3YJIBTATHI OBYUYEHHUSA 110 JUCITAILIMHE

[Inasupyemble pe3yneTarel 00y4eHMs II0 JUCHUIUIMHE,

OTHOCHTCI K YacCTH,

dbopmupyeMoit

COOTHECCHHEIE C IIJIaHHPYEMBIMH

pesynbraramu ocBoenus OIIOIT (koMIeTeHITHAMY H HHANKATOPAMH JOCTHKEHHSA KOMIIETEHIIHH)

DopMupyeMbie Inanupyembie pe3ynbTaThl 00yYeHHS 0 AMCLMILIMHE, B HaumeHoBaHue
KOMITETEHIUH COOTBETCTBUH C MHIMKATOPOM JIOCTIDKEHHS KOMIETEHIIMM | OIIEHOYHOTrO CPE/CTBa
(xox, conepxanue WunykaTop OOCTHXEHWUA PesynbTare! o6ydeHus mo
KOMIIETECHITAH) KOMITETEHIHH JUCITHILTHHE
(k0d, codeporcanue unduxamopa
OIIK-1. OIIK-1.1. 3HaeT OCHOBEI 3HaeT OCHOBHEIE 3aK0OHK | Ompoc Mo mpoiieH-
Crnocobern MaTeMaTHKH, HU3UKH, TEOPHH MO HOMY TE€OpPETHIECKO-
HCIIOJIb30BaTh BBIYHCIIUTEILHOM TEXHUKH H PacIpOCTPaHECHHUS My MaTepHaiy.
MOJIOKEHHUS, [IPOrpaMMHUPOBAHHS. PanroBOJH B CBO60AHOM | TecToBBIC BOIIPOCH B
3akoHbI U MeTOAB! | OIIK-1.2. VMeer pemats | mpocTpaHCTBE H nabopaTOpHBIX
€CTECTBEHHBIX CTaHJAapTHEIC HaIIPaBIIAIONINX paborax u
HayK 4 IpoQECCHOHANBHBIE 3a/Iaul | CHCTEMAX JHala3oHa IPaKTHYEeCKUX
MaTE€MaTHKH VI | C IpUMEHEHHEM CBY; 3aHATHUSAX.

peleHns 3anay

€CTECTBCHHOHAYYHBIX U

YMeeT UCIoIb30BaTh

HHXEHEPHOH OOIIEHHKEHEPHBIX 3HAHMH, | IOJOXKEHUS 3aKOHA U
JEATETHHOCTH. METOJOB MaTeMaTHYECKOTO | METO/IBI pacdéra
aHaJIM3a ¥ MOJIC/IMPOBAHUS. | MIEKTPOMArHHTHAIX
OIIK-1.3. Bnameet none# npu anammze CBY
HaBBIKaMM TEOPETHIECKOTO | YCTPOMCTB M AHTEHH;
71 Bnageer
3KCIIEPUMEHTAILHOTO MaTeMaTHYECKUMH
HCCIIEIOBAaHUS 00BEKTOB METOAAMH JUIS PETHECHHUS
npodeCcCHOHATBHOM 3a7ia4 MH)XXCHEPHOH
JIeTEIBHOCTH. JIEATENBHOCTH B 00J1aCTH
CBU ycTpoiicT u
aHTEHH.
OIIK-2. OIIK-2.1. 3naet MeTomBI 3Haer MeTozEI 06paboTku | JlaGopaTtopHble pabo-
Cnocoben 06paboTkH 1 ¥ [IPE/ICTABIICHHUS THI ¢ (PH3UYECKIM
caMoCTOsTesHo | PEACTABIECHHS PE3YIBTATOR Pe3yiIbTaToB IIPH 060pyIOBAHHEM.

IIpU 3KCIIEPHMEHTAIBHBIX

IKCIIEPUMCHTAJIBHBIX




IIPOBOJHUTH MCCIIEIOBAaHUSX MpOLIECCOB | HccneaoBanusx CBY Otuer o
3KCIIEpUMEHTAIBH IIPOXOKICHUS CUTHATIOB YCTPOﬁCTB H aHTCHH. HaﬁopaTopHOMy
pie HecaenoBanus | JEPE3 PasiHIHbIe ‘YMeeT caMOCTOSTETBHO [PAKTHKYMY.
HOTEXHUYECKHE
H HCIIONE30BATE IS:SYK . BBIIOJIHATE H3MEPEHHAS
OCHOBHLIE OHK-2I)2p S'IMCCT TIPH SKCIEPUMEHTAIBHBIX
IDHEMEL o HCCJICIOBAHUAX AaHTEHH U
P CaMOCTOSATEIBHO BBIIOIHATH +orn CBU
06paboTku 1 HabmoIeHns 1 H3Meperns | ) o POACTE B
IIpeICTaBICHHAS IIpH 3KCIEPUMEHTAIBHEIX 1aGOPaTOPHBIX YCIOBHSX.
0Ty YEHHBIX UCCIIENOBAHHASAX B Brnaneer napeixaMu
n1abOpPaTOPHEIX YCIOBUAX | H3MEPEHHs MapaMeTPOB
TaHHBIX.
OIIK-2.3. Bnageet CBUY ycTpo#cTB 1 aHTEHH
HaBBIKAMH U3MEPEHUS PA3MYHBIX THIIOB.
apaMeTpoB
PaTHOTEXHUYECKUX
mporeccoB ¥ 06paboTku
TIOJIYYEHHBIX 3HAYCHHH
4. OGBEM U CTPYKTYPA JUCIHAIIJIHHEBI
TpymoeMKoCTh JHCITHILTHHEL COCTABNAET 7 3a4€THRIX €IHHMII, 252 4acoB.
TemaTndecknii mian
topma o6yueHns — ouna"
KonrtaktHas paGora DopMmbl
obydJaromuxcs TEKYIIEero KOHTPOIIS
¢ MeJaroruIecKum yCIIEBAEMOCTH,
« paboTHUKOM dbopma
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Pazpen 1
1 | Jlunvm nepegayy. 5 1 2 2 2
HarnpsoxeHus u TokH B S 2 2 4 1 8
IIPOU3BOJIBHOM cevuenuu JIIT.
3 | Cornacosanue JIIT. 5 3 2 4 4 8
4 | [ToHsTHE MHOTOTIOIOCHHKA H 5 < 2 4 4 1 8
MAaTpHUBI SHEPTHA
3JIEKTPOMATHWTHOI'O [OJIs
5 | B3auMHOCTB, OTCYTCTBHE 4
[IOTEPHL U CHMMETPHS 5 5 2 1 8
MHOTOIIOJTIOCHHKOB
6 | Ilpumepr! npocTeIX 5 6 2 4 1 8 | Peitrunr-korTpons 1
MHoronomocHukoB CBY




Pazpgen 2
1 | OcHoBbI TeOpHHU aHTEHH. 5 7 2 4 1 6
2 | BekTopHas KOMILIEKCHAS 5 8 2 4 2 8
JuarpamMma HanpaBJIeHHOCTH
(AH).

3 | IIpocTeie aHTEHHEL. 5 9 2 4 2 6

4 | llleneBsle aHTCHHEL. AHTCHHBI. 5 10 2 1 6

5 | JluHeiHbIe aHTEHHBI U 5 il 2 4 4 1 6

pemeTKy.
6 | UpeansHblit TuHEHHbIH 5 12 2 2 6 | Peirrunr-koHTpOJH 2
M3ITy4aTeb.
7 | KHJ 5 13 2 4 2 8
8 | Hamygaromue pacKphIBEI K 5 14 2 4 3 8
PEIIETKH
9 | Bompochi CHHTe3a TMHEWHBIX 5 15 2 6
AHTECHHBIX CHCTEM.

10 | AnepTypHble aHTEHHBI. 5 16 2 4 8 2 6

11 | 3epkansHbie mapabonuyeckue 5 17 2 3 8

a"TeHHHI (ITA).

12 | AHreHHbIe pemeTks (AP). S 18 2 5 1 | PeidTHHTr-KOHTpPOIH 3
Bcero 3a 5 cemecTtp: 36 36 36 117 Dx3ameH (27), KI1T
Hanuuwue B nuctunmune KIVKP +
Hroro no qucumruimee 36 36 36 117 Dx3ameH (27), KII

Coaepixanue JIeKHHOHHBIX 3aHATHIA 110 HCHAIIHHE
Pazgen 1. Yerpoiictea CBY.
Tema 1. Jluanu nepenaqn.
OcHosuble napamerps!. THIBI HuI nepenawu. O6MHOCT, HX paccMOTpeHus. MaremaTHdeckas
MOJIENTb peTy ApHO# muHuy nepeaadd (JIIT). HopmupoanHsie Hanpshkenus u Toku. Kosdoumment
OTpa)KEeHHUS.
Tema 2. HanpsbkeHus ¥ TOKH B IpOM3BOIbHOM cederuu JIIT.
BexTopHsie muarpamMMel. Pasarble pesxumsl paboTl. TpanchopMAaIis coIpoTHBIECHHH. Kpyrosas
AuarpamMMa COlpOTHBIICHUH (arpamma Bomsnepra).
Tema 3. Cornacosanue JIII.
Heobxomumocts cornacosanms. [TocTanoBKa 3anaur. Y3KONOIOCHOE COITIACOBaHHE, ATOPATMEL |
pacder cxeM cornacoBanus. CornacoBanne B TPaKTe CO MHOTMMH HEPETYIISPHOCTSMH.
Tema 4. IlorsiTHE MEHOTOIIOFOCHAKA M MATPHITEL.
Bunsr MaTpun. Marpuna paccesuus. JlocTonscTsa. [IpUMenenye IS OMMCaHus paGoTHl YCTPOHCTB.
WneanbHEIe H peatbHBIe MATPHIIEL
Tema 5. B3auMHOCTE, OTCYTCTBHE IOTEPh M CUMMETPHS MHOTOIIOIOCHAKOB. !
CrnencTBYSA U3 yHHTAPHOCTH MATPHIEI paccestHust. CoCTABHBIE MHOTOIIOMIOCHEIE YCTPONCTEA.
Tema 6. IIpuMepbl IPOCTEIX MHOTOIIOIIOCHHKOB
CBY MHOTONOMIOCHUKH OT ABYXIIOJIFOCHHKOB [0 BOCBMHIIOIIOCHHKOB.
Pasnen 2. AHTeHHEI
Tema 1. OcHOBEI TeOpHH aHTEHH.
HasnageHne H CTpYKTYpHasi CXeMa aHTECHHBIL.
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ITone u3TyyeHNs aHTEHHH! B JATbHEH, OIIIDKHEN U IPOMEKYTOYHON 06IacTsX.

Tema 2. BexropHas KoMIUIEKCHas quarpamMma HanpasienHocTH (JIH).

BTopuuHble apaMeTpEl, XapaKTepH3YIONUe HAIPABIEHHOCTh. AHTEHHA KaK YETHIPEXIOMIOCHHK.
AHTEHHBI B PEKHME PaJHoONpHUEMa.

Tema 3. [IpocThie aHTEHHHL.

Onexrpudeckuit Bubpatop. [lone u3mydeHus BubpaTopa, conpoTusieHue uznyyenus, KH]I,
Bxoznnoe conporusnenus Bubparopa.

Tewma 4. IleneBbiec aHTEHHBI.

KoncTpyknuy BU6paTOPHEIX U IIeJIeBbIX aHTeHH. Crioco6kI MX Bo36Yx aeHus. I10N0CKOBEIE K
MHKPOIIOJIOCKOBEIE aHTeHHEI. CBEpPXIMMPOKONIONOCHbIE aHTeHHE!L. CBs3anHbe BHOpaTopsl. MeToa
HaBoguMbIx J]IC

Tema 5. JInHelHbIe aHTCHHE] ¥ PEIIETKH.

JlnarpamMma HaIpaBJIEHHOCTH CHCTEMBI OJJMHAKOBBIX OJJMHAKOBO OPHEHTHPOBAHHBIX H3TydaTelIeH.
Teopema nepeMHOXEHUS JUArpaMM.

Tema 6. MnearbHbli THHEHHBIH H3Ty4aTEh.

Anamus JTH. KospdummenT HanpaBnerHoro aeiicTeus. Bimsaue aMImTyqHoro u GpasoBoro
pacmpeieIeHHA Ha IapaMeTpsl JIMHEHHON aHTeHHBI. AHATH3 HANPaBJIeHHOCTH JIMHECHHOM
PaBHOMEPHOM aHTeHHOM pemeTkH. [TonaBnenne NOGOYHBIX IITABHBIX MAKCHMYMOB.

Tema 7. KH/I.

Bnusaane amnmMTyqHOrO ¥ (pazoBoro pacnpesieneHus Ha napaMeTpsl JIMHEHHON aHTEHHBl. AHTEHHE]
Oeryimeii BOIHBL: AUIEKTPHIECKUE, CTIMPATBHEIC, HMIICAAHCHBIE, THUPEKTOPHEIE

Tema 8. M3myyaromue pacKphIBEI U PENIETKH.

Croco6s1 pacyeTa moeii mIockux packpsiBoB u pernetok. KH]T u a3 dexTuBHAsT NOBEPXHOCTE
IIOCKOrO CHH(A3HOro pacKphIBa. M3ydeHre IIIOCKHX PaCKPBIBOB KPYIJIOH U IPSMOYTOJILHOM
dopMEL YpasiieHHE NONOXEHHE TIABHOTO MakcuMyMa. ITnockne $ha3supoBaHHbIE aHTEHHEIE
pemeTku. Pasmemenne 3neMeHTOB. PaccoriiacoBanue Tps CKaHAPOBAHUH

Tema 9. Bonpocs! ciHTE3a JIHHEHHBIX AHTEHHBIX CHCTEM.

[TocranoBka 3aj1a4n cuHTe3a. CHHTE3 MeToAOM MHTerpana Oypbe. CHHTE3 METONIOM NapIHUATbHBIX
TMarpamMM.

Tema 10. AneprypHble aHTEHHBI.

Pynoprele aHTeHHBL. JIMH30BbIE AHTEHHEL

Tema 11. 3epkansurie napabonuueckue anteHHE! ([1A).

Buas! 3epkan. O6myqarem [TA. Pa3HOBUIHOCTH aHTEHH.

Tema 12. Autennrie pemerku (AP).

Da3upoBaHHBIE AaHTEHHEIC PEINETKA. YIPaBIICHHE [OJIOXKEHMEM Tyda. MHoromydessie AP.

Coaep:xanne 1a60paTOPHBbIX 3aHATHH [0 JHCIKILIHHE.
Tema 1. M3yueHne 31eMEHTOB BOJIHOBOHBIX TPAKTOB.
H3ydyeHue 31eMEHTOB BOTHOBOAHBIX TPAKTOB.
Tema 2. MccnenoBanne GheppUTOBBIX YCTPOUCTB HA MPAMOYTOILHEIX BOIHOBOAAX.
Hccnepopanne GpeppUTOBBIX YCTPOKCTB HA MIPAMOYTOIBHBIX BOJTHOBOJAX.
Tema 3. Muoronomocruxu CBY.
Msuoronomocauxu CBY.
Tema 4. Y3kononocHoe corlacoBaHue.
Y3KoImonocHoe corinacoBaHue.
Tema 5. M3yuenne pynopHBIX aHTEHH.
N3yuenne pynopHBIX aHTEHH.
Tema 6. Msmepenne kodhGUIMEHTa YCHICHAS PYTIOPHEIX aHTEHH.
Wsmepenre ko3 dunuenTa ycuaeHus pyrnopHsIX aHTEHH.
Tema 7. M3yueHne MTHH30BEIX aHTEHH.
Wzyuenne MMH30BBIX aHTEHH.
Tema 8. JIuHelHBIE aHTCHHBIE PEIIETKH.



JIunelHbIE aHTEHHBIE PELIETKH.

Co,uepmarme OPaKTHICCKHX 3aHATHI 00 JUCHHUILIHHE

Tema 1. JIuanu nepenaqn.

OcHoBHble napaMeTphl. Tumsl muHEH mepepadn. OBIHOCT MX pacCMOTpeHHs. MaTeMaTHaeckas
MoJIenb perynspHo# imHun nepenaqu (JIII). Hopmupopannsie HanpspkeHus 1 Tokd. Kosddumnuent
oTpaxxenus. HanpsokeHus u Toku B Ipon3BonbHOM cedeHun JII1. BekropHble muarpaMML.
Pasnuynbie pexumbl pabotel. Tpancdopmarms conporusnennii. Kpyrosas muarpamMma
compoTuBIeHHH (THarpaMMa Bonemnepra

Tewma 2. Cornacosanue JII1.

Heobxomumocts cornacopanns. [TocraHoBKa 3aia4n. Y3KOMONIOCHOE COTIACOBAHHE, AJITOPHTMEI H
pacdeT cxeM cornacoBaHus. CornacoBaHHe B TPaKTe CO MHOTMMH HEPETYJISPHOCTSM.

Tema 3. [loHATHE MHOTONIOIOCHHAKA ¥ MATPHIILL.

Brel Matpun. Marpuna paccesnus. JloctonncTsa. [IpuMeHennre /s onmucanus paGoTHl YCTPOHCTS.
WpeanbHble u peabHbIE MATPHIBL. B3aHMHOCTB, OTCYTCTBHE IOTEPD H CHMMETPHS
MHOT'ONIOJIOCHAKOB. CIIEICTBHA U3 YHUTAPHOCTH MATpUIlbl paccesHus. COCTaBHBIE MHOTOIIOMIOCHBIE
yCTpOHCTBa

Tema 4. OCHOBHI TEOPHH aHTEHH.

Hasnauyenwe ¥ CTpyKTypHas cxeMa aHTeHHBL Iloie H3ITyueHuS aHTEHHBI B NaTbHeH, 6ImKHeH 1
IIPOMEXYTOYHOR 06NacTsX. BekTopHas KOMIUIEKCHAs AuarpaMMa HanpabjiegHocTH (J[H).
Bropu4Hbie mapamMeTpel, XapaKTePH3YIONIKE HAOPaBIEHHOCTh. AHTEHHA KaK YETHIPEXTOIFOCHHUK.
AHTEHHBI B P&XKHME PafHONPHEMA.

Tema 5. ITpocTrie aHTEHHEL.

OnexTpudeckmit BuGparop. Ilosne n3mydenus BEOPaTOpa, CONPOTHBIIEHHE u3myaeHus, KH/I. s
Bxonnoe conporupnenns suGparopa. I1]eneBrle aHTEHHEL KoHncTpykuum BUOpaTOpHBIX M IMMENEBBIX
anTenH. Cocobs! ux Bo36yxeHus. [10J0CKOBEIC H MHKPOIIOIOCKOBEIE aHTEHHEL
Caepxumpokononocusle anTeHHbl. CBsi3aHHBIC BUGPATOPEL. MeTo HaBoIHMBIX JC.

Tema 6. Jluneiinble aHTEHHBI ¥ PEMIETKH.

Huarpamma HanpaBIEeHHOCTH CHCTEMBI OIMHAKOBBIX OHHAKOBO OPHEHTHPOBAHHEIX H3JTyYaTeNeii.
Teopema nepemuoxenus auarpamm. UneanbHeri TuHeinb u3mydarens. Anamas J{H.

Tema 7. Koapunuent nanparnensoro geicTous.

Bimsinue amnnmuryaOro u $hasosoro pacmpeeneHns Ha [apaMeTphl IMHEHHOW aHTEHHEL AHAIN3
HaNpaBICHHOCTH IMHEWHON PABHOMEPHOM aHTeHHOM pemeTky. [1oaBieHne MOGOYHEIX MIABHBIX
MakcuMyMoB. KH/I. AHTeRHEI Gerymmei BONHBL: THAIEKTPHYCCKHE, CIHPAIbHEIE, UMIICJIAHCHBIE,
IUPEKTOPHEBIE

Tema 8. M3iyvarommue pacKphIBEI H PENIETKA.

Croco6s1 pacdera noselt MIOCKMX PACKPHIBOB H PEIIETOK. KH/ u 3¢ dextusnas mosepxaocTs
TLIOCKOTO CHH(A3HOro packphiBa. V3iydeHHe MIOCKHAX PacKpHIBOB KPYIJIOH U NPSMOYTOIBHOM
(bopMEI. YnpaBiieHHe NONOXEHHE TIIABHOTO Makcumyma. [Inockue dazuposannsie anTeHHEIE
pemerky. Pasmermenue snemenTos. PaccornacoBanue npy CKaHAPOBAHAH

Tema 9. AneprypHEie aHTEeHHEL.

Pynmopusie antennsl. JIMH30BbIe aHTeHHBI 3epKalbHbIE napabomrgaeckue anTennsl (ITA). Bumsr
3epkai. Obmyuaremu ITA. Pa3sHOBHIHOCTH aHTEHH.

5. OHEHOYHBIE CPEJICTBA JJIs1 TEKYHIETO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXXYTOYHOM ATTECTAIIMM [10 UTOTAM OCBOEHMSI TACIIMILIMHBI
H YYEBHO-METOAHYECKOE OBECHIEYEHUE CAMOCTOSITEJILHOM PAEOTHI
CTYJEHTOB



5.1. Texymuii KOHTPOJIbL YCIIEBAEMOCTH

Pefituar-koHTpOIH Nel

Pexxumel paboter JIIT
[lapameTpsl, XapakTepu3yiomue pexums! padoTst JIIT
Tpaucdopmarus conporusnenuii B JII1
UeTBepTHBOIHOBEIH U TIOMYBOIHOBBIHA TPAHCHOPMATOPHI COPOTUBICHHE
JluarpaMMa MOJTHEIX COIIPOTHBIIEHHMI M IPOBOAMOCTEH
¥Y3kononocHoe cornacoBanue B JI[1. OCHOBHBIE TPHHIABL IIpumepnr
CornacoBanne napaiebHbIM NUIERPOM
CornacoBanue 1ocie0BaTeIbHbIM ILIEH(pOM
CornacoBanue 4eTBEPTHBOIHOBEIM TPAHCHOPMATOPOM

. Marpuna paccesaus S

- B3aumuOCTS, CHMMETpPHS H HelMCCHIIATUBHOCTH yeTpoiicrs CBY

- MeToas! H3mMepenns HaroHAILHBIX 3IEMEHTOB MAaTPHIL S

13. MeTo161 H3MepeHHs HEAUATOHANBHBIX IEMEHTOB MATHIIEL S

14.Nzmepenwe Gompmmx u Mansx KCB
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Pe#tturT-KOHTpOIEL N2

1. Knaccudmxarus anTeHH;

2.BxonHOE CONPOTHBIECHAE aHTECHHEI

3.JluarpaMma HanpaBIEHHOCTH aHTEHHBI [0 OO U MOIIHOCTH

4.1lluprHa MUarpaMMbl HAIPaBIEHHOCTH 10 YPOBHSAM

5.KH/I anTennsr, cea3pe KHJ] ¢ pasMepamu aHTeHHEI, aMILTHTYAHBIM ¥ (a3oBEIM
pacmpe/ieleHHeM

6.M3:my4enre 51IeMEHTapHOTO SMEKTPHIECKOTO JATIONS

7.OnmemenT [toiirenca

8.JTH cummeTpuuHOro BE6GpaTopa U ee CBOMCTBA

9.ConpoTHBIIEHAE H3TyYeHUS CHMMETPHYHOTO BUOPATOpa B MXAPOKOM JHANA30HE JaCTOT
10.BxozHoe COnpoTHBIEHHE CHMMETPHIHOTO BHOpaTOpa B IMMPOKOM JHANA30HE YaCTOT
11./1Ba @3y 4aTens Npy pa3HbIX (a3oBBIX COOTHOMEHUSX 1 PaCCTOSIHHAX MEX]TY IIEMEHTAMHI
12.CnoiicTBa curdazHOM cHCTEMBI HEHAIIpaBJICHHBIX H3TyJaTeieit

13.CucTeMa HanpaBIeHHBIX H3TyYaTeNeH

PelTiHT-KOHTpOIB Ne3

1.B3anMuOE conpoTHEIEHNE MapaIUIebHBIX HIOJTyBOJTHOBBIX BHOPATOPOB

2.CxeMBI IATaHKS HOTYBOTHOBEIX BHGpaTopoB

3.HecummeTpraHEIe BAGPATOPH M CIOCOBGHI MX TTHTAHYS

4. Tunons Hapenenxo

5.JluarpaMMbI HanpaBIEHHON cuH(a3HOH IPAMOYTOIBHOM 1 KPYTJIOH IIOIAJ0K IpH pasHom AP
6.Bmusane ha3oBeIX McKaKeHMI Ha H3Ty9YeHHE IUIOaIKu

7.0UTHMaNBHEL pyIop

8.E-cextonansusni u H-cexTopranbHei pytop

9.Cocras JIA, HasHaYEeHHE 3IEMEHTOB, THITHI

10.Ky6uaeckue u kBanpatuansie hasosbie nckaxenus B JIA

11.Tuner napabonuyeckux aHTeHH, UX CBOHCTRA, YpaeHenus napaGoonzia BpameHus
12.]TH aneprypHoii aHTeHHEL, ee cB3b ¢ AP

13.KHIT paccesnns ITA.

14. U3mepenne JTH anTens.

15. AisMepenne MONApH3aMOHHEIX XapAKTEPHCTHK AHTEHH
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16. MeTo el n3MepeHns K03 QUIHEHTa YCUIECHUS aHTEHH
5.2. IlpoMe:KyTO9HAs ATTeCTALMS 110 HTOI'aM OCBOCHHS JHCIHITHHEI

BoIpocs! k 5K3amMeHy.

Ha3naueHHe 4 OCHOBHBIE CBOWCTBA aHTEHH.

Kunaccugeckuit ¥ BOTHOBOM [OIXO/ K OMMCAHHMIO CBOHCTB MHOTOHOMIOCHIKOB CBY

Knaccudukarms antens.

Marpuna paccesHus S.

BxoaHOe CONPOTHBIIEHHE AHTEHHEI

Cas3b Mexny matpunamu S, Z, Y.

ConpoTuBlieHHe HM3Ty9eHUs, MOLIHOCTD M3JIyYEHHUs, MOIIHOCTS MOTEPh, [IOJHAS MOUIHOCTS,

KII/I anTeHHs!.

8. B3aMMHOCTE, CAMMETpHS M HEIHCCHIIATUBHOCTE yeTpoiicts CBY.

9. 30HEHI U3TYUYEHHS.

10. Ilepenymepamus BX0J0B yCTpOKCTB. Matpuia IEepeHyMEpalnii.

11. Tnarpamma HanpaBIeHHOCTH aHTEHHEI 110 TIOJIFO ¥ MOIMHOCTH

12. MeTozs! M3MepeHHs THAaTOHANTLHBIX 3MEMEHTOB MATPHLLL S.

13. ®a3oBas XapaKTepHUCTHKA HAIPABIEHHOCTH, MOJIAPH3AIMOHHAs XapaKTEPUCTHKA.

14. MeTons1 H3MepeHUs HEIMATOHATBHEIX JIEMEHTOB MaTpPHUIIBL.

15. Ilupyaa nHarpaMMEl HAalIPaBICHHOCTH 10 YPOBHSM.

16. iamepenwue 6ompmux u Mamsix KCB

17. KHJI anTeHHBI, CBS3b KHJI c¢ pa3smepamu aHTeHHSI, aMIUTMTYZIHBIM H  (a30BEIM
pacnpeeneHueM.

18. MeTon 3-X 5TaJIOHHBIX HATPY30K

19. Koapdunuent ycunenus (KY) anrennsr. Cooco6s: u3Mepenus KY

20. Merox 3aMemeHus.

21. eiictBytomasn JmHa | >ddpexTHBHAs IWIomas (moBepxHOCTD) anTennsl. KUII anTenns!

22. VisMepeHHe 3IIeMEHTOB MATPHIEL S Ha ABTOMATHYECKOM H3MEPHTENIE B I10J0CE JaCTOT

23. MakcuMalTbHO- A0y CTHMAs MOIIHOCTS, pabounii 4aCTOTHBIH MANa30H AHTEHHEL.

24. ITeoitnoii T-MocT

25. Postb TEOPHH 311EMEHTAPHEIX H3TydYaTenei OPH ONPEACIICHHH 10

26. M3ITyYeHHs aHTEHHBI

27. BomHOBOJHO-IEIEBOM HallpaBICHHBII OTBETBUTED

28. IlpuHIMI YKBUBAIEHTHEIX TOKOB

29. KeagpatHssrii MocT

30. U3my4enne 3eMEHTAPHOTO YEKTPHYECKOTO IO

31. I'mbpuasoe Konbo

32. Uamy4eHne TOHKOTO IpoBOza

33. HanpaB/ieHHBI OTBETBHTEIb Ha CBA3AHHBIX JII1

34. DneMeHTapHBIM MATHUTHEIN MO

35. QeppHTOBEI BEHTIIIL Ha 3 dEKTe CMEMEHHS TOJIS

36. DnemeHTapHAas SIEKTpUYECKas paMKa

37. DeppUTOBEI Y -LEpKYISTOP

38. Dnemenr I'olirenca

el A S ol Ol B



39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52,
53.
54.
55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69

71

)

Perynupyemsrit heppruTtoBsii dasoppamares

Pacnpezienenne Toka u 3apsina Ha TOHKOM BHGpaTOpe

Maremarndeckas Monens peryisipHo# tunmM nepenaun (JIIT)

JH caMMeTpHYHOrO BUGparopa u eé cBoMcTRa

HopmupoBannoe manpsxenue u Tox B JIII. BektopHas arpaMMa TOKOB M HallpsSKEHHH,
pacrnpezielieHne TOKOB U HanpskeHHi B JITT

BxoH0€e conpoTHBIEeHHE aHTEHHBI

Caa3p Mexnay MaTpunamu S, Z, Y

JleficTByIOMmAs JUTHHA CHMMETPUIHOTO BUGpaTopa

Pexxumsl pabotsr JITT

ConpoTtnBrienne u3TydeHns CAMMETPHYHOTO BHOPATOPA B IIMPOKOM JIMana3oHe 9acTOT
IlapameTpsl, xapakTepu3yromme pexuMar pabots: JIIT

Bxozanoe conpoTueneHre cuMmeTpraHOTO BUGpaTopa B IIMPOKOM JHana3oHe 4acToT
Brusaue pexxuma pabotsr ma KITJ]

ITone n3myyatenei, 0AMHAKOBO HANPABJICHHBIX B npoctpaHcTBe. Teopema nepeMHOKEHHSA
Tpancthopmarms conpotusnerwuit 8 JIIT

JInHeliHbIe CHCTEMBI HACHTUYHBIX H3TygaTeneil

BxozHoe conpoTHBIEHHE W MPOBOIHMOCTE KOPOTKO3aMKHYTOI'0 H Pa30MKHYTOTO OTPE3KOB
JIII

HBa u3mydarens npy pasHeixX Ga30BEX COOTHOMEHHIX U PacCTOAHMAX MEKAY 3IEMEHTAMHA
HeTBepTHBOTHOBSIN ¥ IOTYBOIHOBRINA TPaHCc()OpPMaTOpPhl COPOTHBICHMIL

CeoiicTBa cHH(a3HOR CHCTEMBI HEHATIPABIICHHBIX M3Tydareneit

Jl@arpamMMa oHEIX conpoTHBICHHH U IIPOBOOUMOCTEH

Cucrema HeHanpaBIeHHBIX H3Ty4aTeNnei co CBUTOM a3 Mexxy Tokamu

Y3kononocHoe cornacosanue B JIIT. OcHoBHBIE 1482020005000 8

ITpumepsr

CucreMa HanpaBIeHHBIX H3TydaTene

Cornacosanue napa/UiensHEM MUteidom

KommiekcHoe conpotusnenue cucrems BHOpaTopoB

CornacoBanue nocnenoBaTe BHEM auielihoM

B3auMHOe conpoTrBienne napaniensHEX HOJIYBOJIHOBBIX BUOPATOPOB

CornacoBaHHe 9€TBEPTHROIHOBBIM TpaHchopmMaTopom

. YHeT BIMAHMS 3eMIIU Ha IapaMeTphl BHEOparopos
70.

CornacoBarHEIe Harpy3ku

. JTH BuGparopa nax 3emieii
72.
73.
74.
75.
76.
77
78.
79.
80.
81.

KopoTkosambikare:nn u peakTuBHEBIE Harpysku

/TH BuGparTopos Hax 3eMIIei ¢ KOHEUHOH IPOBOIMMOCTHIO

V3071TOpEI KOAKCHATBHBEIX TPAKTOB

Hactpoennsie Bu6paropst. ITomyBoaHoBbIiH BUOpaTop U ero cpoiicTea

Paznemel u counenenns. Bpamarormuecs counenenus

CXeMBI THTaHUS TOTYBOTHOBBIX BHOpaTopoB

Ilepexomsr mexmy JIIT

HomyBommoBEIit BUGpATOp ¢ MIOCKAM pedaexTopoM

Knaccuueckuit u Bonmmosoit NOAXOA K OIIMCAHHUIO CBOMCTB MHOTONOMOCcHUKoR CBU
UIne#i¢-subparop [Tucromskopca

?
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82. Marpuna paccesHug S

83. CxeMBI MUTaHKs BHOPATOPOB THOKHM KOAKCHAIIOM

84. Ces3p Mex Iy MaTpunamu S, Z, Y

85. CxeMBl IHTaHUS BEGPATOPOB KECTKHM KOAKCHAIIOM

86. B3anMHOCTb, CHMMETDHS H HeWCCHIIATHBHOCTH yeTpoiters CBY

87. HecuMMeTpHIHEIE BUGPATOPHI M CIIOCOGHI X IATAHHMS

88. IlepeHymepanus BXOOB yCTpOHCTB. Matpuna nepeHyMepanuit

89. HecummeTprudHbIe BHOPATOPEI C PACITAPEHHO} [0T0COH

90. MeTozb1 H3MepeHHs IMATOHAIBHBIX 37EMEHTOB MATPHLEL S

91. JlupexkTopHBIe aHTEHHBI THITA BOJTHOBOMH KaHA

92. MeTozs! H3MEPEHUs HeIMATOHANBHBIX 3]IEMEHTOB MATPHIBL S

93. ABTeHHBI 00pPaTHOIO U3ITyYeHHS

94. N3mepenue Gospmux 1 Mansx KCB

95. lunoste Hazenerko

96. MeToz 3-X 3TAIOHHBIX HATPY30K

97. bUKOHHYEeCKas U KOHHYECKas aHTEHHA

98. Metox 3amemenns

99. Jlucko-koHyCHas aHTeHHa

100. MsMepenHe 3MeMEHTOB MATPHITEL S HA ABTOMATHYECKOM H3MEDPHTEIIE B IOJIOCE YACTOT

101. Yronkoras antenna

102. IBoitnoi T-mocT

103. YacroTHo-He3aBHCHMas aHTeHHA. I IpHHIAIED IOCTPOCHHS ¥ CBOMCTBA

104. BonHoBogHO-ImeNeBOl HapaBIeHHEIH OTBETBHTED

105. TInockwme noroneproaMdIecKre aHTEHHEL

106. KBagparHsiii MocT

107. OcHoBHBIE CBOMCTBA aepTYPHBIX AHTEHH. KHJI. Illupuna riaBroro nenectka JTH

108. T'ubpuanoe Kompo

109. M3arygeHne npsMOYrompHON u KPyTJIod IUIOMIANOK IPH pa3sHOM  AaMIUIHTYXHOM
pacnpenenenun noys (AP)

110. HanpaBneHHsI#i OTBETBHTENE Ha CBA3AHHBX JII1

111. luarpamMmsl HanpaBleHHOMN cuH(a3zHOM NPAMOYroaBbHON U KPYTJIOH ILIOIAN0K IIPH Pa3HOM
AP

112. @eppuToBhIi BeHTIIL Ha 3ddexTe CMEMmERns mos

113. BimisHue $ha3oBbIX HeKaxeHuH Ha H3IIy4YEeHME IIOMATKH

114. ®eppuroBsii Y-nupkynstop

115. V3mydeHne OTKPEITOro KOHLA BOJHOBOAA

116. Perynapyemsrit depputoBsit dazopamarens

117. OutumansHbLf pyniop

118. Maremaruyeckas MOJIENb PETYISPHO# JTHHHH nepeaayn (JIIT)

119. E-cexTopuanbHeii u H-ceKTopHabHbI pymop

120. HopmupoBarHOe manmpsikeHue W Tok B JIII. BexrtopHas nmarpaMma TokoB ¥ HampspKeHHi,
pacnpeneneHne TOKOB U Hanpskerui B JII1

121. TlupamunansHEEi pynop

122. Cpssb mexny Marpunamu S, Z, Y

123. Konmyeckwuit pymop



124.
125.
126.
127.
128.
129.
130.
131.
132.

JIII

133
134
135
136
137

138.

139
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Pesxxumel paboTsr JITT

Pynop ¢ accumerpuanoi J[H

IlapameTpsl, xapakTepu3yiomue pexumMsl pabotst JII1

Cocras JIA, Ha3Ha9YeHHE 37IEMEHTOB, THIIEI

Brusmue pexuma pabotsr ma KIT/J

YpaBHeH#me, oIpeaesioniee IpopUITh IMH3EL

Tpancpopmarus conporusiennii B JIIT

BimsiHye J1UH3 Ha aMIUTHTYTHBIE paclpeielenns B anepType JIA

BxozHoe conpoTHBNeRHe M MPOBOAUMOCTE KOPOTKO3AMKHYTOrO ¥ Pa3sOMKHYTOI'O OTpPE3KOB

Ky6uueckue u KBaJIpaTHYHBbIE ()a30BhIE HCKAKEHUS B JIA

YeTBepTHBOMHOBEII ¥ TIONTYBOIHOBBIA TPAHCHOPMATOPH COIPOTHBIEHHTIL

Tunsl napaGonudeckux aHTEHH, WX CBOHCTBA. YpaBHEHHs napaboIouIa BpalcHHs
JmarpamMMa MOJTHBIX COLIPOTHUBIIEHHH H IPOBOAUMOCTEH

Pacyer mapaGonuueckux aHTeHH

Y3koronocHoe cornacoparue B JI[1. OcHOBHBIE IPHHIAIIEL. ITpumepnt

Obmygaremn napabomageckux anteHH. CBA3b AMILIHTYZHOTO pacmpezie]IeHUs B anepType ¢

JTH obmxygarens

140.
141.
142.
143.
144.
145.
146.
147.
148.
149,
150.
151.
152.
153.
154.
155.
156.
157.

Cornacosanue napaiensHbmM muteidom

JIH anepTypHOii aHTeHHEI, €& cBs3b ¢ AP

CornacoBanue mocneoBaTebHBIM MUICHGOM

Cocrasroe AP u aneprypnsit KUTI 1A

CornacoBaH#e 4€TBEPTLBOTHOBEIM TpancdopMaTopoM

Yuer 3aTeHenus packpbiBa o6myuarens. KUII Tern

CornacoBanHbIe Harpy3Ku

KHIT paccesaus TTA

KopoTkosaMmbikare 1 peakTUBHBIE HATPY3KH

H3smepenue JTH antenn

M30/19TOpBI KOAKCHAIBHBIX TPAKTOR

H3Mepenue noNApH3aMOHHBIX XapaKTEPHCTHK aHTEHH

PasweMel 1 cowneHenus. Bpamaromuecs cowleHeHus

Meroan usmMepenus ko3 UIMEnTa YCHICHNS aHTEHH

Ilepexomst mexy JIIT.

W3mepenne ko3¢hduunenTa yCHIeHHS aHTEHH [0 METOMY IJIOCKOTO 3KpaHa
PasbeMel u cownenenus. Bpamarommecs counenenns

Ompenenenre BXONHOTO CONPOTHBICHHS AHTEHH IIyTeM HU3MEPEHMs MOAyNs # (hassl

KO3QQHIHEHTA OTpaKeHAS

158.

Ilepexonsr Mexay JITT

5.3. CamocTosTebHan pa6oTa o6ygaromerocs.

5.3.1. 3aganns, cTpykrypupoBannsnie k CPC.

3ananue 1. PaccauTaTh M IOCTPOMTE B JEKAPTOBO U HOJIAPHOM CHCTeMaX KOOPIUHAT B
HOPMHPOBAHHOM H HCHOPMHUPOBAHHOM BHJI€ AMArPaMMy HANPABIIEHHOCTH CHMMETPHIHOTO
SMEKTPHIECKOro BUOpaTopa AMHHHON 21=A/4*n, re n-nopsaaKoBbIi HOMED CTYZCHTOB IPYIIIEL.
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Ilomy4enHEBIe pe3yNbTaTsl CPABHUTE C Pe3yIbTATAMH pacdeTa CoceTHHX BapHaHTOB. [IepBhIit
BapHaHT CPABHUBAEM C 3]IEMEHTapHBIM ICKTPHIECKHM BHOPATOpPOM, a MOCIIEHMIA CPABHHIBAET C
BapMaHTOM, KOTOPBI HMeeT HoMep n+1.

3ananue 2. PaccuuTaTh M IOCTPOUTE B IEKapPTOBOI 1 HOJIAPHOM CHCTEMaX KOOPAHHAT B
HOPMHPOBaHHOM H HEHOPMHPOBAHHOM BHJI€ IHATPaMMY HATIPABJICHHOCTH JIMHEHHOH aHTeHHOM
PEIIETKH CHCTEMBI ITOIYBOIHOBBIX BHOPATOPOB B ILIOCKOCTH BekTopa E. JlanHble mprBeeHs! B
TabnuIe.

BapuanTtsl Yucno Paccrosmue Casur

H3IydaTenei MEXIY 0 /2 T 32
H3Iy4aTelIMU

1,2,3,4 2 A2 0 /2 T 3 w/2
4,6,7,8 2 A 0 w2 T 3 /2
9,10,11,12 2 302 0 /2 T 3 /2
13,14,15,16 2 2\ 0 /2 T 3 a2
17,18,19,20 3 A2 0 /2 T 32
21,2223 24 3 A 0 /2 T 32
25,26,27,28 3 3N2 0 /2 T 3n/2
29,30,31,32 3 2\ 0 /2 T 3n/2

IIpoieMOHCTPHPOBATE MpH BBIIOIHEHHH PabOTHI TEOPEMY EPEMHOKEHHS.

3ananue 3.PenmuTh 327129y y3KOIOIOCHOTO COTIACOBAHHE ¢ IPAMEHEHHEM KpYTOBO#
AUArpaMMel HOPMAPOBAHHBIX CONPOTHBIICHAH U NPOBOAMMOCTEH Bolbnepra, IpH ClIeTyIOmux
HCXOJHBIX JaHHEIX.

Bapuaut ConpoTupieHue Harpy3Kku Bomnoroe YcerpoiictBo
N Ra, OM jXn, CONPOTHBJICHHE | COTTIACOBAHHA
Om ZB, OM
1 20 +j20 50 Iapamrensrsni K.3.
nuIerd
p. 30 -j40 50 [Tapannensusri K.3.
118 (9% (0)
3 40 +j40 50 [Mapamnemsuprt X.X.
nutehd
4 10 -j50 50 ITocnenoBarensHbii
X.X. mneid
5 60 +j70 50 YeTBepTHBOIHOBEIH
TpaichopMarop
6 70 110 50 IMTapannenshsni K.3.
110 (9]
7 80 +j20 50 ITocnenoBarenbHBA.
K.3 mureiidh
8 90 -j30 50 IMapamrenmsusni K.3.
nuend
9 100 +340 50 [locnenoBarenpHELH
| X.X. mnelid
10 110 -j60 50 YeTBepTHBOIHOBEIA
TpaHchopMarop
11 120 470 50 YeTBepTHBOTHOBEII
TpaHchopMaTop
12 130 +10 50 IlocnenoBarenbHbBIIH.
K.3 mueiid
13 140 -j20 50 YeTBepTHBONHOBEI
Tparchopmarop
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14 150 -1150 100 YeTBEpTHBOITHOBEIIH
TpaHc(opMarop

15 20 -1170 100 ITocnenoBarensHbI
X.X. mneiid

16 30 +70 100 IMocnenoBaTensHebIi.
K.3 mueiid

17 40 -j110 100 IMTapannensHeri K.3.
nuieidg

18 50 +j50 50 IMapannensusri K.3.
ek

19 10 -j10 50 [Mapamnensusmit K.3.
uuiekd

20 20 +j100 100 ITocnepoBarenbHbIH
X.X. mueid

21 30 -j120 50 [TocnenoBarenbHbIIH.
K.3 meiic

22 40 +j150 50 IMocnenopaTensHEbIii.
K.3 mueiid

23 60 -110 100 [Mapamnensusni K.3.
118} (9200

24 70 +j20 50 ITocnenoBarensHbD.
K.3 meiid

25 80 -j160 100 YeTBepTHBONHOBEIH

L TpaHcjopmaTop

5.3.2. Teernl, cTpykTypHpOBanubie k CPC.
1. Mex/y KakuMH BeTMIMHAMH YCTaHABIMBAET CBS3L MaTpHUIia paccessHus?
1. Mexny Tokamu 1 HaOpsKEHHSIMHA
2. MexIy KOMILIEKCHEIME aMILTUTYIaMH AJAI0IMAX B OTPaXEHHBIX BOJTH
3. Mexay BanpsuKeHHSIME Ha BXOJIE H BEIXOJIE
2. Kakoit (pu3mdeckuit CMbICT CBOHCTBA yHHTapHOCTH[S]?
1. OtcyTcTBHE HOTEPS B YeTpoiicTse
2. PaBeHCTBO HaNpsKEHHI Ha BXOJIE BBIXO/IE
3. CHMMETPHYHOCTB BXO/IOB
3. Yro Ha3eBaeTcs K03 urpenToM cTosueii BoTHEL?
1. OTHOmIeHHE HANPSHKEHUS Ha BXOJE K HaIIPAXKEHHUIO HA BEIXOE
2. OTHOmeHHEe MakcAMyMa 1 MUHHAMYMA 3JIEKTPHYECKOTO OIS B JIMHMH TIEPENaTH
3. Otromenne Uobpar n Unag
4. Kak TouHee u3MepHTh KOOpIMHATY MHHUMYMa?
1. Merox Bunku
2. Meron 3amemenus
3. Meroz Tpex 3TamoHHBIX Harpy3ok
5. JlaeT 1 OCTaBIEHHBIH OTKPBITEIM (6€3 Harpy30K) KOHEI BOIHOBOAHOM H3MEPHTENIBHON THHUH
PEXHM XOJIOCTOro X01a?

1. la
2. Her :
3. Oro cornacopannas Harpyska
6. UeM OTIMYAIOTCS B3aUMHEL K HEB3aUMHEIH (azoBpararenn?
1. 3navennem koaddpumenToB oTpaxkenns
2. PaBEHCTBOM BCEX BIIEMEHTOB MaTpHIIEI
3. 3navenuem kosppunmenTa Nepenaun
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7. Yem MOJHOCTBIO OIMCHIBAETCS BHELIHEE NIOBEACHHE yCTpoiicTRa?
1. 3HaueHHE TEMEHTOB MaTHIIE [S]
2.Konu4ecTBOM 3JIEMEHTOB MaTPHILbI
3. YncnoM X00B yCTpO#CTBa
8. Kak m3Meputs 6ombmoe 3nagenne KCB?
1. Meton 3amerneHus
2. Meron yIBOSHHOTO MUHUMYMa
3. Meton »TanoHHO# Harpy3ku
9. Kakoli BeHTUIIB sBIIgeTCA GOllee IUana3oHHbM?
1. Ha addexre cmemenns nomus
2. Ha s¢pdexre deppoMarauTHOro pezonanca
10. B wem cocTouT OTIIHHE MAaTPHIL pacCesTHUS HICATEHEIX B PeallbHBIX BEHTHICH, LUPKYJIATOPOB,
¢azoBpamareneii?
1. Bee Hynu B mepBHIX CTpOKax MaTpHIts [S]
2. Bce eAMHMIIBI IO ITTIABHON AMArOHAJIH
3. Haymduem Hyste#t H e[UHHI B H€ATLHON MaTpHIE [S]
11. Kak onpenensercs 4ucIio MoxocoB MHOTOTIOMIOCHUKA?
1. Yucno Bxoa0B, yMHOXKEHHOE Ha [1BA
2. PaBHO umcITy BXOZIOB
3. Yuero BXOMIOR M HE3aBUCHMBIX TOKOB BOIH IIO BXOJAM, YMHOXEHHOE Ha [IBA
12. KaxoBa MP xopotko3amsIkaTes?
1. pp=-1
2. [S]= %]
3. [S]=["%]
13. Kax uamensiorcs snemerTe MP MHOTONIOMIOCHTKA IIpY IIEPEMEIECHUH IUTOCKOCTER oTcueTa?
1. Msmensiores Moy KoaddriuenToB nepegadn
2. WiaMenstoTCs a3kl BCeX 3IEMEHTOB
3. WiamensmoTes MOy | (a3bl BCEX 3IEMEHTOB
14. Kak cxa3bBaercst Ha MP HeMCCHIIATHBHOCTE ycTpokcTBa?
1. OnunaxoBsl ko3 GrurenTs Hepeaaun
2. Hynu Ha riaBHOM AuaroHamu
3. CymMa KBaipaToB 3EMEHTOB JIF060MH CTPOKH
15. KakoBa nepHoAMIHOCTS B paclipe/ieieHun U'(z) uI’(2)?
1. JInvna BonHBI
2. TlonoBMHA [UIHHEI BOIHEI
3. UeTBepTh JIMHBI BOIHEL
16. KakoBa cesi3p Z' 1 Y’ Ha JuarpaMMe UMIEIAHCOR?
1. 310 ogHa u Ta %e TouKa
2. 3TO IMaMETPAIbHO HPOTHBOIIONOKHBIE TOYKH
3. 310 ToukM Ha yMHUH Ipl=1
17. Kakum 371eMEHTOM BBIIONHAETCS COINIACOBAHME To9ek Bu D?
1. Tparchopmarop conpoTusnenuit
2. PeakTHUBHBI nutekid
18. Hackobko OTIHYAIOTCS [UTHHEL Pa3OMKHYTOTO H KOPOTKO3aMKHYTOTO ILTeH(OB?
1. Ha \/8 «
2.5a M4 ’
3.Ha A2
19. Ot 9ero 3aBHCHT MONOKEHME TIIABHOTO Maxkcumyma JIH pemmerxu?
1. Or caBrra daszbr Mexy sneMenTamu
2. OT aMIUTATYAHOTO pacIIpeie/ieHus
3. Ot GopMeI OTAETBEHBIX U3ydaTenei
20. Kax BIUsIET 9HCIIO 3/IEMEHTOB PEMIETKH Ha YUCII0 GOKOBBIX JIETECTKOB?
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1. YBenuumBaeTcs ¢ yBeTHYCHUEM Il
2. YMeHbIIAaeTcs ¢ YBETHYEHHEM N
3. He n3amensercs
21. Kakue aHTEHHEI HA3EBAIOTCA PE30OHAHCHLIMHU?
1. d=N4
2. d=Nd
3.d=N8
22. Kaxoe aMILIMTyTHOE paclpesieleHHe aeT HanOobImil K03 pUIMEHT HAPaBIEHHOTO
aeucTBHusa?
1. PaBHOMEpHOE
2. Cnaparomee K Kpaio
3. KBagpatugsoe
23. W3-3a 4ero B TMH30BO} aHTEHHE BO3HHKAET KBA[paTHIHOE (a3oBoe pacnpeneieHue?
1. Cmemenue 06.ygaTess BOIb HOKAIBLHON ocH U3 GoKyca
2. Cmemenne obiryvaTens nomnepek GoxaaLHON OCH
24. ot 9ero 3aBUCHT KO3(Q)HIHEHT IPETOMIIEHH METALTOIIACTHHYATOH TUH3561?
1. Ot paccTosHUS MEXAY IUIACTHHAMM
2. OT TO/MIMUHEI ITACTHH
3. OT muamMeTpa JTMH3EI
25. KaxoBo AP B pynopHBIX aHTeHHAX?
1. PaBHOMEpHOE
2. KocuHyconaansHoe
3. KeagpaTtuuHoe
26. KakoBo ®P B pynopusix anTeHHaX?
1. PaBHOMEpHOE
2. KocuHycouaansHoe
3. KBagpatuanoe
27. Kax Bmuaser xBagparuasoe OP na JTH?
1. Pacmmpser riaBHbIi 1eMeCTOK B yBETHIMBAECT GOKOBLIE
2. PactmpsieT riaBHbIM JIENECTOK M yMEHbIIAeT GOKOBBIE
3. CyxaerT Ii1aBHEIA JIENECTOK

5.3.3. TeMBI KYPCOBOIo HPOEKTA H €10 COIePKAHME
IIpw KypcOBOM MPOEKTHPOBAHHY CTYAEH PEMIAaeT HHKEHEPHYIO 3a1ady 110 pa3paboTke
YCTPOHCTBA C 3aJaHHBIMU XapaKTePHCTHKaMK. B IIpomecce MpoeKTHPOBAHMS OH JOTKEH:
-PallHOHAEHO CILTAHHPOBATh BBIIOTHAEMYIO paboTy;
~OCBOHTH HHXXCHEPHBIE METO/IBI Pa3paboTKH YCTPOHCTRA;
-BBIIIOJTHUTH PaCYeTHI IIAPAMETPOB M XapaKTEPHCTHK YCTPONUCTBA COBPEMEHHBIMH METOAMMU C
JOCTaTOYHOM TOYHOCTBIO;
~JIOTHYHO M IPaMOTHO M3JI0XKHTh PE3YJIBTATH PAGOTHI B IOSCHATEILHOM 3aIHCKe.
3HavMTeNbHAS 9aCTh TEM CBS3aHA C pa3paboTKol i pacdeTom XapaKTEPUCTHK HAIPABJICHHBIX aHTEHH
PasIIHbIX THIOB: NapabOIHYeCKHX, TMH30BEIX, PYIIOPHO-IHH30BEIX, aHTEHHEIX PEIIETOK,
MHOTOBHOPATOPHBIX aHTEHH [IOBEPXHOCTHBIX BOJH H JIp.
KypcoBo# IpoeKT COCTOUT U3 MOACHHUTENBHOM 3aUCKH 06BeMoM 25-30 cTpaHul Gopmata A4 u 1-
1,5 mucra geprexeit popmara Al.
IlosicHuTeNbHAS 3amiCKa JODKHA BKIIOYATh B ces:
1. Texumaeckoe 3amanue Ha paspaborky (1 c.).
2. Beezenne (1 -2 c.), B HeM KPaTKO OTPEIEIISETCS MECTO pa3pabaTeIBaEMOTr0 YCTPONCTBA B
PALY ApYTHX.
3. AHanus TexHH9eckoro 3aganus (3 - 5 c.), rae paccMaTpUBaIOTCA BO3MOXKHBIE BAPHAHTEL
PCIICHUS 3a/1a9¥, IPHHIMMIEI IEHCTBHS U Ha3HAYEHHE OCHOBHBIX YacTel YCTPOHCTBa,
thopmupyroTCs TpeGoBaHMS K HUM M 0GOCHOBBIBAETCS BBIGPAHHEIA BapHUaHT.
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4. Pacuernas wacts ycrpoiictsa (5 — 7 ¢.), rue ONIPENIENSAIOTCS OCHOBHEIE TEOMETPHUECKHE
Pa3sMEPBL KOHCTPYKIIHH M PACCUHMTHIBAIOTCS JJIEKTPUYCCKHE XapaKTEPUCTUKH. BhImouseTcs
HEOOX0IMMOE JHCII0 KOPPEKIHH JAHHBIX UCXOMHOTO BapHaHTa JI0 JOCTHXXECHHUSA TpeOyeMEIX
XapaKTEPUCTHK.

5. KoncTpykTuras paspaGotka y3na (3 — 5 c.) (eciH 3aaHa), B KOTOPO# pacCUATHIBAIOTCS U
00OCHOBRIBAIOTCSA BCE pa3Mephl, MATEPHAIIE! H IEMEHTEL

6. Omnmcanue koHCTpYKIUH (2 — 3 ¢.), I/le HOKA3LIBAETCS B3AHMOACHCTBHE OCHOBHEIX yacTei,
YKa3aHbl 0COOEHHOCTH KOHCTPYKLIHH.

7. 3axmouenre (1 —2 c.) ¢ BEIBOJAMH O Pe3yIbTATAaX U BO3MONKHBIX OyTAX YIy4dIIeHUS

KOHCTPYKIIHH.
Crucox HCIONMB30BAHHOM JTTEPATYPBL.

9. Coznepxanne.

o

Tunossie 3ananus Ha KypcoBoii mpoekT

BapuanTe 3a1anuit K KypcoBOMY IIPOEKTY IO TeMe “Tlapabonudeckue aHTeHHET”

Bapuant

A, CM

Tpeborauus x JIH

KHI | Abe,
rpan

AOH,
rpan

P, xBT

[onspuzanus

Hpyrue ykazanus

(THI aHTeHHEL,
CKaHUPOBAHWUE);
VYi3en qna

pa3paboTku.

0,8

5000 - -

Juneiinas

Kopabenbras:
AHTeHHBIH

nepexsmogarens(All)

1,2

Kpyrosas

Cxanupoanue B 2

NIIIOCKOCTAX: CKaHEp

0,8

2000 - -

Kpyrosas

boprogas;

HOJIIPU3ATOP

1,4

JIuneiinas

boprosas; AIT

1,6

3800 10 -

Jluneiinas

CkaHupoBauue B
ILTOCKOCTH E;
Bpalnaromeecs

COWICHCHHE

10,8

500

Kpyrosas

Cranuonapuas;

HOJIAPH3ATOD

12,0

1200 5 15

800

JInueiinas

ITonBmxkuas; ATl

18,0

700

JInHelHas

CranuoHapHas;

obygarens
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9 14,4 950 30 900 Kpyrosas Crammonapuas; AIl
10 16,5 - - 600 Kpyrosas CraumonapHasi;
3epKaJIo
11 32 2800 3 200 JInneitnas CkaHupoBaHHE B
IUIOCKOCTH; CKaHep
- 3,8 - - 300 Kpyrosas Kopab6ensHas;
[IOJIIPUA3ATOP
13 3,3 1350 15 250 Kpyroas Boprosasg;
HONIAPU3ATOP
14 2,9 - 8 150 Kpyrosas CkaHupoBanue B
IIIOCKOCTH; CKaHep
15 3,6 2000 2 350 Jlunetinas CkanupoBaHue B
miockocty; All
16 3,0 3200 - 250 Kpyrosas CxanupoBanue B 2
IUIOCKOCTSX; All
17 3,4 - 3 - JIuneitnas Boprosas;
obiryuaTens
18 3,7 1800 20 220 Kpyroeas boproBas;
HOJISIPU3aTOP
19 4,2 - 4 - JIuneitnas Bboprosas; ATl
20 2,6 4000 - 215 Kpyrosas Boprogas; 3epkano
21 6,2 900 - 500 JIuneiinas CxanupoBanue B 2
IUIOCKOCTSX;
obxygarens
22 6,0 - 3 - Kpyrosas CxkanupoBanue B 2
ILITOCKOCTSX;
IOJIIPA3ATOP
23 5.8 - 2 300 JIuneiinas Kopabenpnas; Al
24 6,6 1050 - - Kpyrosas CkanupoBanue B
IUI0CKOCTH H;
MIOJIAPH3ATOP
25 5,0 - 8 380 JIunelinas Boprosas; ATl
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®ony  oneHouHBIX MarepuanoB (OOM) i
COPMHPOBAHHOCTH KOMIIETEHIHM, O6yJaomuXcs MO AMCIHILIMHE, odopmisieTcs OTAEIBHEIM

AOKYMCHTOM.

IIPOBEICHHUSA aTTCCTallu| YPOBHA

6. YYEBHO-METOJIMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

JAUCIHUATIIMHBI
6.1. KauroobecneueHHoCTH
HavMeHoBaHMe JIATEpATYPEI: aBTOP, HA3RAHHE, BHIL Iox KHHUI'"OOBECTIEYEHHOCTD |
et i g Hamuaue B anekTpoHHOM Katanore DBC
OcHoBHas nuTeparypa
1. AnTenns 1 ycrpoiicra CBU: YVue6Huk aAns 1988 https://booksee.org/book/477012
pajuoTexXHIeckux cnell. By3os/ JI.M. Cazonos; pen. E.B.
Bssora-Mocksa: Beicmas IlIxona, 1988.-43 1¢.-ISNB 5-06-
001149-6
2. Yerpoiictea CBY u aHTeHHE! [DNeKTpoHHRI pecype] : 2014 http://znanium.com/catalog.php?bookinfo=5
yuebuuk / A. A. Qunonos, A. H. ®omun, 1. JI. Imurpues 05864
(map.]; pen. A. A. ®unonos. — Kpacrospck :Cu6. denep.
H-T, 2014. — 492 ¢. - ISBN 978-5-7638-3107-8
3. Vcrpotictea CBY u ManiorabapHTHEIE aHTEHHEL: 2012 http://znanium.com/catalog.php?bookinfo=3
YuebHoe mocobue s By308 / A.M. Comos, A TO. 90281
Bunorpanos, P.B. KaGetor; [Toa pen. A.M. CoMona. - M..:
Top. nurus-Tenekom, 2012. - 440 c.ISBN 978-5-9912-
0255-8
4. 3epkabHbIe aHTEHHBI IS 3€MHBIX CTAHIIH 2012 http://znanium.com/catalog.php?bookinfo=5
CHYTHAKOBO CBszi/ ®ponos O.I1., Bausa B.IL. - M..Top. 62740
mHug-Tenekom, 2012. - 496 ¢.: ISBN 978-5-9912-7002-1
5. AHTEHHBI ¢ MMIEAHCHBIME OEPHOINIECKHMH 2013 http://znanium.com/catalog.php?bookinfo=3
cTpykrypamu / B.JI. JIBypedenckuii, A.JO. ®enortos. - M.: 97326
l'op. nunmsa-Tenexom, 2013. - 152 ¢. ISBN 978-5-9912-
0278-7
6. AHTeHHEL [TpakTHYecKoe PYKOBOACTBO [INEKTPOHHBIH 2012 https://radiohata.ru/transfer/1211-

pecype] : mpakTraeckoe pykoBoactso / I'. Muuiep. - CII6.
: Hayka u TexHunka, 2012

antennas.html

JononuureasHas JATEpaTypa

|_yka3aHuA K JrabopaTopHhIM paGoram. - Bragumup, 2013r.

1.Anrennsl. Tom 1. [Dnexrponnsti pecypc] / Potxammens | 2009 http://www.studentlibrary.ru/book/5-85648- |
K., Kprmke A. - M. : JIMK IIpecc, 2009 715-X.html
2. Anrennsl. Tom 2 [InekTponnsIit pecypc] / Porxammens | 2009 http://www.studentlibrary.ru/book/ISBN585
K., Kpumke A. ITep. ¢ Hem. - M. : IMK Ilpecc, 2009. 6487168.html
3.Da3upoBaHHBIC AHTCHHbIE PEMETKA  C ceKkTopHEIMH | 2010 http://www.studentlibrary.ru/book/ISBNY78
apIUYaIEHBIMA JHaraMMaMu HaMpaBJIEHHOCTH 5922112291.html
[Omextponnmit pecypc] / Ckobemes C.JL - M.
DU3SMATIINUT, 2010
4. [lpumeRenue makera mporpamm MicrowaveOffice 2009 | 2012 hitp://www.studentlibrary.ru/book/bauman_0
AWR 118 IpOeKTHPOBAHHUA MHKPOIONIOCKOBRIX YCTpo¥cTB 469.html
CBUY [2nexrpoHHsIi pecype] : Vue6. mocobue / KA.
Genoperko, H.B. ®egopkosa. - M. : Usnatensctso MI'TY
mM. H. D. Baymana, 2012,
5.CryTHHKOBOE TeneBuaeH#e OT A 110 S [ 3mexTpoHHELH 2010 http://www.studentlibrary.ru/book/ISBN978
pecypc] / C.JI. Kopsakua-Yephsk. - CII6. : Hayka 1 TexHuxa, 5943873607.html
2010.
6.Curnsuckuii B.JI. Verpoiicrsa CBUY: Meromuaeckue 2013




19

7.CurasHckuit B.JI. Amremmer CBY: Meroaugeckue
ykasaHus K JabopaTopHeM paGotam. — Bragummp, 2013r

2013

8.Curnanckuit B.J1., Canoeckuit H.B., ['asprios B.M.
AnteHHsl ¥ ycTpolictBa CBY: Metonudeckue yka3aHHA K
KypcoBo# pabore. - Bragamup, 2012r. — 26¢.

2012

9.Curuauckuii B.JI. yetpofictea CBU. Onmcanme mporpamm
KOMIIBIOTEPHOT0 MoJeTpoBanya. Bramumup. 2012r.
OUIeKTpOHHas BEpCHSL.

2012

10.HMccnenoBanre aHTEHHBI C 3NEKTPUYECKHAM
CKaHWPOBaHWEM JTyd0oM [DNeKTpoHHSIH pecypc] : YuebHoe
nocoGue / P. B. Komsrus, B. JI. Xannamupos. - M. :
WznatensctBo MI'TY uM. H. 3. Baymana, 2015.

2015

http://www.studentlibrary.ru/book/ISBN978
5703840436.html

11.BBesienye B cMapT-aHTEHHE! [DNeKTPOHHBIHN pecypc] /
Bananuc Koncrantun A., Woanunecllanatioruc Y. - M.
‘Texnocgepa, 2012.

2012

http://www.studentlibrary.ru/book/ISBN978
5948363127 .html

6.2. Ilepuoanyeckue w3nanns
OTevecTBeHHBIE JKyPHAIDI:

o Pamorexumka,

e PagHoTexHHKA H SNEKTPOHHUKA;

¢ IIpuGops! H TeXHUKA 3KCIIEPHUMEHTA,;

¢ lludporas 06paGoTKa CHIHATIOB.
PedepaTnBHbIE XypHAIDLL:

e Pammorexnuxa;

® DIEKTPOHHKA.
3apy0ekHbIe KypHAIDLI:

¢ IEEE Transactions on Communications;

* IEEE Transactions on Antennas and Propagation

6.3. MBTEepHET-pecypenl

1. Kypuan "Pamgnorexuuxa” - http://radiotec.ru/catalog.php?cat=ir11

2. http://mexalib.com/view/15117
3. http://znanium.com
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7. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHHWE JUCHUTITIIMHBI

Jlis peanusaumy JaHHOW JMCIHMIUIMHBL HMEIOTCS CIENUANHHEE TIOMEMEHHS [ NPOBEICHHS
3aHATHH JICKIHOHHOTO THINA, 3aHATHH IPaKTHYeCcKoro H 1abopaTopHOro THIA, KypCOBOTO |
IPOEKTHPOBAHHSA, TPYNIOBRIX M MHIHBHIYATbHBIX KOHCY1bTauui. [Tpaktuueckue u 1aGopaTopHsle
paboThI NpoBoATCH B aya.510.

Pabouyro nporpammy cocrasun Cagosckuit H.B., nouent xadenps: PT u PC
Penenzent

«Bnamumupckoe Kb Pagnocessn», ['enepanbheii qupexrop bornanos A.E.
[Iporpamma paccMoTpeHa H o100peHa Ha 3acenanun kadeapsl PT u PC
Ipotokon Ne 7 ot JO.LF A1 roaa

3apenyrouuit kadeapoi Huxurun O.P.

Pabouas nporpamMma paccMoTpeHa U onoﬁ‘gena

Ha 3acelaHud y9eOHO-METONIEeCKO KoMUccHH Harpasiaenns 11.03.01 Pagnorexunxa

IIpoToxoin Ne '/ oT / 09 A ’/ rojaa
IIpencenarens komuccun Huxutun O.P., 3aBeayromuit kadeapoit é i _—

JIMCT IIEPEYTBEPXKIEHUSA
PABOYEN MPOTPAMMBI JTUCHUILIAHEI

Pabogas nporpamma oxo6pena Ha 20 /20 y4eOHEI roga
I[Iporokoun 3acenanns xadenpur Ne oT roza
3aperyrommuit kadeapoit

Pa6ouas nporpamma ono6pena Ha 20 /20 y4eOHbBIH Toma
I[Iporoxon 3acenanus kadeapsr No oT roja
3aBenyrommii xadempoit

Pa6ouas mporpamma ono6pena Ha 20 /20 y4ebHEI! rosa
IIporokon 3acenanms kahenpsr Ne oT roza

3aBenyrommuii kadexpoit
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JIUCT PETHCTPALIAA N3MEHEHHIA
B pabo4ylo IporpaMMy JUCLUILTHHBI
Dwu3nKa pagruoBOIH
obpasoBarensHON MporpaMMbl HanpasieHns noarotosky 11.03.01 PanuoTexnuKa, HaNpaBIeHHOCTS:
DnexkTpoHHEIE THPPOBLIE YCTPOKCTBA B CHCTEMBI (6akanasp)

Homep BHeceHBl M3MEHEHMS B uacTH/pa3aelibl Hcnonuurens OcHoBanue
H3MEHEHHUS paboyeii mporpamMMsi DOHO (HOMep H Aara MpOTOKOJIA
3acenaHus kadeapnl)
1
3aBeyrommit kadenpoit {

Hoonuce SHO




