MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YCTPOMCTBA CBY 1 AHTEHHBI

HamnpasyieHnue/cnenaaibHOCTb 17.05.02 CTpe/iKoBO-MyIIIeUHOE, apTH/I/IEPHICKOE H PAKeTHOE OpY)KHe
IO/ATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma JKcIuTyaTanusa BOOPYXeHHs M BOGHHOH TeXHMKH (110 00/1acTAM M BHaM)
MOArOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Croenyajaurer
®opma o0yueHHs OuHas
®daKy/bTeT BY1I Boennsblii Yueoubiii IlenTp
Beinyckaroman Kadeapa BY1I Boennniii YueoOusiii IlenTp
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.02 CtpenkoBo-nyuieyHoe, apTUJIEPUIICKOe M PaKeTHOe 0pyKue
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 14 PAIIMODJIEKTPOHHBIE CUCTEMEI YITPABJTEHUA
®népoBa AHacTacus AleKCaHAPOBHA, K.T.H., JOLIEHT, JOLeHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 14 PAIOI/TEKTPOHHBIE CUCTEMBI YIIPAB/TIEHUSA

3aBenytomumii kadenpoii Crpaxos C.1HO., A.T.H., ipod.
[Tporpamma paccMOTpeHa

Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

BY1] Boennbiii Yue0Hbrii LleHTp

3aBeaytoimii Kadezapoii JlosuHCKMit A.T.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YCTPOHNCTBA CBY 1 AHTEHHBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crmocoOHOCTb TOHUMATh 1e/IM U 3aflaull MH)KeHePHOH /1esiTelbHOCTH B COBDPEMEHHOM Hayke U
TIPOU3BO/ICTBE

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1

3HAHUS:

- (u3nueCKol CYIIIHOCTU TIPOIIeCCOB, npoucxopsumx B CBY y3max, TUHUSX Tiepe/iaud U aHTeHHax;

- CTPOTUX MaTeMaTHUeCKUX MeTO/I0B aHa/lu3a, CUHTe3a U ontumu3saluu CBY y3ioB, iuHuil iepejauu u
aHTeHH, TOCTPOEHHBbIX Ha ypaBHeHUsiXx MakcBesjla, MaTepUalbHBIX yYPAaBHEHHWSX, 'DAHUUHBIX YC/IOBUAX U
OTrpaHUYEeHUSIX Ha 31eKTPOMAarHUTHOE I10J1e B 3aKPBIThIX U OTKPBITBIX CTPYKTYpax;

- IpUOVKEHHBIX METO/IOB aHa/IM3a, CUHTe3a U ontumu3aiuv CBY y3/10B, TUMHWI Tiepe/jauu U aHTeHH;

- OCHOBHBIX KOHCTPYKLIWi, CBONCTB, METOZOB pacyeTa U U3MepPeHWM IapaMeTpPOB U XapaKTepUCTUK
ycrpoiictB CBY u aHTeHH;

YMeHuUs:

- TpUMEHSTb MeTOAbl aHaju3a, CUHTe3a W ONTUMM3alW{, a TakKke TexXHUYecKue pelleHus,
WCTIo/Ib3yeMble B 001aCTH pa3pabOTKM U TMPOEKTHPOBaHUS, coBpeMeHHBbIX CBY y3/10B, JWHUE Tiepefadd U
aHTEHH;

- BLIOMpATh U 060CHOBBIBATH COOTBETCTBYHOILI[YIO COBPEMEHHOMY YPOBHIO TEOPUM U TEXHUKHU CTPYKTYPY
U KOHCTpPYyKUui0 ycrpoictB CBY u aHTeHH C y4yeTOM HUX MeCTa B DaJUOTeXHUUECKON CHUCTeMe,
3/IEKTPOMAarHUTHOW COBMECTUMOCTH Y COTIPSDKEHHUS MX TapaMeTPOB C OOI[UMU ITapaMeTpaMy CUCTEMBI;

- OCYIIECTBJISITh PacyeThbl OCHOBHBIX 3/IEKTPUUECKHX TapaMeTpOB U XapaKTepUCTUK ycrpoiicte CBU u
aHTeHH;

HABbIKU:

TPOBE/IeHNsT IKCTIEPUMEHTATBHOTO UCCTIeIOBAHMS U 00paboTKY ero pe3y/ibTaToB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HducuurivHa YCTPOUNCTBA CBU U AHTEHHBI siBisieTcs AUCLUTUIMHOMN 06s3aTeIbHOM YacTH
6:10ka 1 mporpamMMbI IOATOTOBKY 110 HarpasieHuto 17.05.02 Cmpenkoeo-nyuieuHoe, apmuiieputickoe u
pakemHoe opycue.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
NMTEKTPOAUHAMUKA U PACITPOCTPAHEHUE PAJINOBOJIH.

CopepXaHe AWCIWIVIMHBI SIBJISIETCS OCHOBOM st ocBoenus gucturuivid: ITIPUBOPBI CUCTEM
YIIPAB/IEHUSA JIETATE/IbHBIMU AIITIAPATAMMW, IIEPCIIEKTUMBHBIE HAIIPAB/IEHUSI B
OBJIACTHU CUCTEM BOOPYJXEHUSA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CrniocobeH MOHUMATBH Lie/IM U 3a[ja4i MHKeHepHOH /lesiTe/TbHOCTH B COBpEMeHHOM HayKe U
TIPOM3BO/ICTBE



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

KYPC

CEMECTP

HaumeHoBaHHe pa3fie/ioB ¥ AMJaKTHYeCKHX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
MPaKTHKYM

IlpakTHyeckue
3aHATHA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

Pazpen 1. Begenue. Posib 1 3HaueHune ycrpoiicts CBU M]aHTeHH B pa3/uuHbIX
obacTsx HayKy U TeXHUKH, HEO6XOA14MOCT]> H3yUyeHus JUCLIMIUIMHBI B paMKax
JlaHHO# crierranbHOCTH. TexHuKa Ge3omnacHocTy npu pabote ¢ uctounnkamu CBY
SHEPIUu.

o

_
o

Pa3spen 2. Yerpoiictea CBY. 2.1 DeMeHTbI TMHUHN NIepefaud U COIVIacyoLine
ycrpoiicTea. OCHOBHEIE 3/1eKTpUYecKre XapaKTepPUCTUKN JIMHUY Nepejaul.
HeperynspHocTy B TMHUAX nepefiadnt. Coriacyrolye yCTpoNCTBa, CoeIMHeHus],
TpaHC(OPMATOPbI TUITOB BOJIH, TOJBIDKHbIE M BPAILIAIOIUeCs] COeUHeHus. 2.2
Marpuusast Teopust Lerieid CBY. BosHOBbIe MaTpHIIbl paccesiHYs U TTepefjaun. 2.3
Tpexnineune coeauHenus. CummerpuuHblidi H —TpoiiHuk. CorsiacoBaHHbIe TPOMHUKM
B riockocTsix E v H. KonblieBoit pe3sucTHBHBIN fennTenb. 2.4 YeThIpexrieure
coeavHenus. HarpaBieHHble oTBeTBUTeMM. MOCTBI. 2.5 YacToTHO-HU36MparTe/bHble
¢dunsTper CBU. Knaccudukarys 1 IpUHLMITBI TOCcTpoeHnst GubTpoB. TloHsTHe 0
MeTogax pacuera ¢punsTpos CBU. 2.6 KommyTrpyroue 1 dasupyroliye
ycrporictBa CBY. MexaHHuecKHe aTTeHIaTophbl U (ha3oBpalLaTe/n. J/IeKTpUueckKi
yTpaB/sieMble aTTeHI0aTopbl U (hasoBparraren. MexaHnuecKrue KOMMYTaTophbl 1
niepexouareny. 2.7 ®eppurossie ycrpoiictea CBU. fIBnenus B nojMarHuueHHbIX
¢deppurax Ha CBY. LiupkynsTopsl, pa3oBpaliaresid, BEHTH/IH, epecTparBaeMble
¢unbTpel Ha (eppuTax.

45

23

10

11

22

20

Paspen 3. OcHOBBI TeOpHH aHTeHH. 3.1 V31yueHne 3/1eKTpPOMarHUTHBIX BOJTH.
D/eKTpojiMHaMHYeCcKHe OCHOBbI. DJleMeHTapHBIH 3/1eKTprUueCKuid u3iyyares.
TpuHLMN NepecTaHOBOYHOI JBOICTBEHHOCTH. D/IeMeHTaPHBIA MarHUTHbII
u3nyyarenb.M3nyyuarens [olireHca. AHTeHHa KaK CHCTeMa 3/1eMeHTapHbIX
n3nyyaresneii. 3.2 XapakTepuCTHUKH U apameTpbl Mepe/jaloliX 1 MPUeMHbIX
aHTeHH. [larpaMmbl HarpaB/IeHHOCTH, COIIPOTHUB/IEHHE U3/TyYeH s, BXOAHOe
COTMPOTHB/IEHHE, KOI(QULMEHT TT0/1e3HOTO0 AeHCTBYS, KOI(PMULIEHT HarpaB/IeHHOrO
JeiicTBrst, K03 (HIMEHT YCHITeHHs], XapaKTePUCTHKU aHTeHHbIX oOTeKaTeeid.
TIpUHLMI B3aMMHOCTH U €ro NpUMeHeHHe [/ aHa/Iu3a MPUeMHbIX aHTeHH.
TMapametpsl. 3.3 V3nyueHre BOpaTopoB. CUMMETPUYHBIN 3/1€KTPHYe CKUH
Bubparop. Ilenesoii BuGparop. 3.4 CucTeMsl CBSI3aHHBIX M3/Tyuareseid. PemeTka
n3nyyaresieid. TeopeMa yMHOKeHHs! iMarpaMM HaripaB/leHHOCTH. TIpsiMosiiHeliHbIe
W3/yyarolje CUcTeMbl. PaBHOAMIIUTY/HbIE CHCTeMbI M3/TyyaTesiei.
DKBHZICTAHTHAs! TMHeHHas CHCTeMa M3/TyJaTesiell C ONTUMaIbHBIM aMIUTUTY/JHBIM
pacripezieieHrieM. HeskBucTaHTHas aHTeHHas pellleTKa. 3ajjlaya CHHTe3a aHTeHH.
3.5 TInocKue peleTKy U anepTypbl. HarpaBieHHble CBOICTBa N/I0CKMX aHTEHHBIX
pelleToK U anepTyp. M31yueHns U3 CHH(a3HOTO MPSAMOYTObHOIO PacKphbIBa.
BnusiHye HecH(pa3HOCTH Ha AUarpaMMy HarpaB/IeHHOCTH TI0CKOTO
packpeiBa.AnepTypa aHTeHHBI Kak IIPOCTPaHCTBEHHas BXO/Hast XapaKTepUCTHKa
Pa/IiOCHCTEMBI.

34

10

10

24

20

Pa3pen 4. AHTeHHBIe ycTpoiicTBa. 4.1 AnepTypHble aHTeHHBI
(pyropHbIe,TMH30BbIe U 3epKanbHble). 4.2 [IByX3epKa/ibHble aHTeHHBI. 4.3 AHTeHHbI
CO CreluanbHOI frarpaMMoit HarpaBineHHOCTH. 4.4 Bo/THOBOAHOLLeIeBble
aHTeHHBI. 4.5 MUKPOITO/I0CKOBbIE aHTEHHBI. 4.6 AHTeHHbI 6eryLIiX BOITH. AHTEHHBI
TOBePXHOCTHBIX BOJIH.

47

23

15

24

20

Pas,uen 5. AHTeHHBIe PelIeTKH C 3/IEKTPHYeCKHUM CKaHHPOBAaHUEM H C
oOpaboTKo¥ curnana. 5.1 Kiaccudukalus aHTeHHBIX PeLIeTOK M pelliaeMble HMH
3afaul. 5.2 AHTeHHbIe pellleTKH C 3/1eKTpUUeCcKUM CKaHUpoBaHueM. 5.3
MHoro/nyueBble aHTeHHbIe pellleTKHd. AHTeHHbIe pelieTky ¢ 06paboTKoi curHana.
5.4 AHTeHHBI C CHHTEe3HPOBaHHOI! aneprypoii. 5.5 LIudpoBble aHTEHHbIE PELIeTKH.
5.6 PasjmoonTuueckre aHTeHHbIe pelleTKu. 5.7 AjjantuBHble ADP. 5.8 TToHsiTHe 0
CAIIP aHTeHHBIX CUCTeM.

26

20

20

Paspen 6. 3mepenne napamerpoB CBY kosie6anuii. Konrpoas CBY 6/10ko0B
PajuoTeXHHYeCKHX cucTeM. 6.1 V3MepeHye HaNpsDKEHHOCTH 3/1eKTPOMarHUTHOTO
T0JI51, MOLIHOCTH U yacToTsl CBY Kosebanwii. 6.2 Vi3MepuTe/y MomiomaeMoii u
nipoxogseld CBY momHocTH. 6.3 KOHTPO/Ib BEICOKOYAaCTOTHBIX TapaMeTpoB
pa/iioriepe/atoLnX, PaAMONPUEMHbIX U (pU/IePHBbIX YCTPOICTB. 6.4 OCHOBHBIE
MeTO/Ibl aBTOMAaTH3UPOBAHHbBIX U3MePeHNH XapaKTePUCTHK 1 [1apaMeTPOB aHTeHH.

24

20

10

Bcero 3a 6 cemecTp

180

68

34

17

17

112

100

Bcero no AMCLMIIHHE

180

68

34

17

17

112

100

3.2. AyATOPHBII NPAaKTUKYM

Homep u HaumeHOBaHMe pa3je/ia
JUCIMILTAHBI

Tema NMPAKTHYE€CKOr'o 3dHATUA

O0BemMm,

ayp.
JacoB

Pazgen 2. Ycrpotictea CBY.

OcHOBHBIE 3/1eKTpUUecKre XapaKTepUCTHUKU JTUHUI
riepeziaun. Pacuet yCTpONCTB COTiacoBaHUs.

HonyquHe BOJIHOBBIX MAaTpHL] Tpex- 1
UeThIpexXIieumnx COEAHHEHHﬁ.

Pacuet ¢unsTpoB CBY.

23834




4 IMpoektupoBanue ¢umepHoro Tpakra CBU-uactu 3
TtunoBoi PJIC B BOTHOBOJHOM U
MHKPOTMOJI0CKOBOM HCITOJTHEHUU.
. OcBoeHMe MeTOJ|0B pacyeTa MpOCThIX
5 |Pa3gen 4. AHTeHHbIe yCTPOWCTBA. Ai0B P p 4
BUOPATOPHBIX AHTEHH.
Paspen 5. AHTeHHbBIe pelleTKy C
6  |3/eKTpUYeCKUM CKAHUPOBaHWEM U C Pacuer norennimana ADAP. 2
06paboTkoli curHana.
Bcero 3a 6 cemecTp 17
3.3. JTabopaTopHbIii NPAKTUKYM
No Homep n HaumeHOBaHHue Oo0newm,
Tema /1a00paToOpHOro NPaKTUKyMa
n/n pa3jena JUCHUNIUHBI ayA. yacoB
1 |Pasgen 2. YcrpoiictBa CBUY. [MccnenoBaHre BOMTHOBOJHBIX YeThIPEXTIIEUNX COeJUHEHU. 2
9 WccnenoBanue fyuarpaMM HampaB/e€HHOCTU aHTEHH 9
CaHTUMETPOBOT0 U JeLIUMEeTPOBOr0 Auaria3oHa BOJIH.
3 Wccnenoanue AusieKTpUueCcKol aHTeHHBI. 2
4 UccnepoBanue moiyBOIHOBOTO 1I€/IEBOTO U3/TyuaTesis. 2
5 |Pa3gen 4. AHTeHHbIE NccnenoBanue MHOroI11e/1€BOM BOTHOBOJHOW aHTEHHBI. 2
6 YCTpOKCTBA. Wccnenosanue arTeHr0aTopa U KOMMYyTaropa Ha p-i-n- 2
Iofax.
v HNccnenoBanHue arniepTypHOU aHTeHHBI CaMOJIETHOTO 2
pazmosiokaropa «I'po3a».
8 MogenvpoBaHue aHTEHHBIX CUCTEM. 3
Bcero 3a 6 cemectp 17
3.4. CamocTosaTenbHas padora crygenra (CPC)
Ne Homep u HauMeHOBaHMe Oo0nemMm,
Copep)kaHue yue0HOro 3aJaHus
n/n pa3je/a JUCHUINIUHBI 4acoB
V3yuyeHre 0cOOEHHOCTe! TUCIUTUTMHBI; 3HAKOMCTBO C
1 |Pa3gen 1. Benenue. Y . A ’ 2
pEeKOMeHyeMOU TUTepaTypoHu.
W3yueHue ripeyCMOTPEeHHBIX MPOrpaMMOi AUJaKTUUeCKUX
o enuHuUI] 2.1-2.2 ¢ UCII0/b30BaHEM peKOMeH[yeMou
2 |Pa3gen 2. YcrporictBa CBY. FAHHATL p Y 22
JIUTEPATyPhl; MO/[TOTOBKA K MPAKTUYECKUM U TabOpaTOpHOMY
3aHATHSAM; TTO/ITOTOBKA K KOHTPOJILHOM paboTe.
W3yuenne rpeyCMOTPEHHBIX TIPOTPaMMON AUJAKTHUEe CKAX
Pazpen 3. OcHoBBI TEOpUU Y peay p porp AUAAKT]
3 AHTEHH eauHuL 3.1-3.5 € UCTIoNIb30BaHEM peKOMeHAyeMOM 24
’ JIUTEpPaTyphl; MO/TOTOBKA K KOHTPOJILHOH pabore.
W3yueHuie npe1yCMOTPEeHHBIX IPOrPaMMOM AUJaKTHYECKUX
4 Pazpen 4. AuTeHHbIe enuHULl 4.1-4.4 c UCTo/Ib30BaHKWEM PeKOMeHyeMOoun 24
YCTpPOICTBa. JIUTEPATyPhl; MO/TOTOBKA K MPAKTUUECKOMY U J1ab0paTOPHBIM
3aHSITUSM; TTO/ITOTOBKA K KOHTPOJIbHOH paboTe.
Pa3pen 5. AHTeHHbIe W3yuenue npeyCMOTPEHHBIX IPOrpPaMMON AN AKTHUe CKUX
g [PELIETKH C SMEKTPUUCCKUM  |eJHHHL| 5.1-5.8 ¢ ucnonb3o0BaHUEM pEKOMEeHAYeMOi 20
CKaHHWPOBAaHUEM U C JIUTepaTyphbl; MOJrOTOBKA K IMPaKTUUeCKOMY 3aHSITUIO;
06paboTKoM cUrHania. TIO/ITOTOBKA K KOHTPOJILHOM pabore.
Pa3zpnen 6. Ismepenue .
., |I3yueHue npesycMOTpPEHHBIX IPOrPaMMON JUAAKTHUe CKUX
rapametpoB CBY KosebaHui. N
6 equHuL] 6.1-6.4 ¢ UCII0Ib30BaHKMEM peKOMeHyeMOM 20
KouTpons CBY 6/10k0B N
JIUTEPATypPhl; MOJrOTOBKA K KOHTPOJILHOM pabore.
PaZiMOTEXHUYECKUX CUCTEM.
Bcero 3a 6 cemectp 112
7 23834




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 6| 7 8 9 |10| 11 12 13| 14 15 |[16| 17
JIP, OT4 BII3, JIP, JIP, Otu IR IR, B;KHSPI
6 ’ ’ >~ 2 |Kontp.P.|P BII3|" "’ " |BII3|AP|BI13|Otu. no|BI13| Otu. |Koutp.P.|P ’
o JIP Otu. o JIP o JIP .
JIP o JIP sau

YcnoeHble 0603HaUEHUS:
e JIP — apiarHOCTHUeCKasi paboTa;
¢ JIP — naboparopHas paboTa;
e Ortu. o JIP — otyert no JIP;
e BII3 — Bonpocsl/3azanus 1o temam [13;
¢ KoHTp.P. — KOHTpO/IbHAs paboTa;
e Borp. 3k3 — BONpPOCHI K 3K3aMeHY;
e nud. 3au. — guddepeHIIPOBAHHELIN 3aUeT.

TEKyll[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

e HMArHOCTHYECKas paboTa;

¢ naboparopHas pabora;

e oruet 1o JIP;

e  BOIPOCHI/3aaHus 110 TemaM I13;
e KOHTpO/bHas pabora;

e BOIMPOCHI K 3K3aMeHY.

HpOME)KYTO‘IHaH dTTecTalud rMpoBOAUTCA B Cl)OpMaXZ

e muddepeHLMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. H. ®népos, C. 1O. Crpaxos, A. A. ®néposa. . D/IeKTpogUHAMUKA U pacipoCcTpaHeHue pajuoBOJIH.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHosa, 2020, 21 3K3.
2. B. B. CvupHOB, A. A. CopokuH, C. FO. Crpaxos. . AutenHble petétkd. CI16.5I'TY "BOEHMEX" nm.
M. ®. YcruHoBa, 2014, 24 5K3.
3. B. B. CmupHoB, B. I1. CmomuH. . Ycrpotictea CBY. JI.BI'TY "BOEHMEX" um. [I. ®. Ycrutora, 1986,
67 3K3.
4. B. B. CmupHOB, C. }O. Ctpaxos, H. B. CotHukoBa. . UccrefoBanrie CBY-yCTpONCTB U aHTEeHH.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2015, 33 3K3.
. E. 1. Hedénoa. . Ycrpoiictea CBY u anteHHbl. M.: Akagemusi, 2009, 16 3k3.
. JI. B. ITle6ankoBa, B. B. PomoauH. . SnekTpoarHamMuKa, anTeHHbl 1 CBU-ycrpoiictea CBJI.
Hoeocubupck: HI'TY, 2020, 351. pec.
7. J1. U. llonomapes, B. A. Beuromog, A. C. MunocepzioB. BopToBbie 1(pOBbIe MHOTO/TyUeBbie aHTEHHbBIE
peLlIeTKH /11 CUCTeM CIIYTHUKOBOM cBsi3u. M.: M31-Bo MI'TY um. H. 3. baymana, 2016, 371. pec.
8. 0. E. MurenbMmaH, P. P. AgaymiH, C. I. Ceiuyros. . AHTeHHbI U ycTpoiictBa (CBY): pacuet u
v3MepeHue xapakTepyucTUK. Mocksa: FOpaiit, 2020, 31. pec.
9. 1O. T. 3bipsiHoB, I1. A. ®entonuH, O. A. Benoycos. . AuteHHbl. CaHkT-ITeTepOypr: Jlanb, 2020, /1. pec.
10. FO. T. 3bipsiHoB, I1. A. ®eatonnH, O. A. BenoycoB. AuteHHbl. CaHkT-ITetepOypr: Jlanb, 2020, 371. pec.

Ul

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:

1. [I. 1. Bockpecenckuii, B. W. Crenanenko, B. C. ®ummnmos. . Ycrpoiictea CBY 1 aHTeHHBI.
ITpoexTrpoBaHue (a3upoBaHHBIX aHTEHHBIX peléTok. M.: PaguoTexnuka, 2003, 3 k3.

5.3. Ilepuoguueckue U3fiaHus:

1. EcTecTBeHHbIe U TeXHUUECKUe HayKU;
2. MogenvpoBaHue ¥ aHa/Inu3 UHPOPMALIMOHHBIX CUCTEM;
3. PagnorexHuka — X XI Bek.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHUKAIIMOHHOH ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHHS TUCIUIIUHBI, 3/1€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — dyunamenTansHas 6ubmoreka BI'TY «BOEHMEX» um. [].D.
YcTuHoBa.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 6a3bl JAHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(byHIaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCcTHHOBA,
3. http://www.consultant.ru/- Koucynsraatllntoc- nHGOpMalMOHHBIN TOPTas IPaBOBOI WHGOPMALUH.
5.5. TIporpaMMHOe 0becrieueHHe:
He TpeOyeTcsi.

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

1. TIpoexTop;

2. lHTepakTHBHas [0CKa;
3. ITpuntep HP-3100;

4. ITpunTep Epson T5100.

6.2. IlpakTUYecKue 3aHATHUA:

1. TIpoekTop;
2. lHTepakTUBHAs 10CKa;
3. IIpuntep LaserJet 1100.

6.3. JTaGopaTopHbIe 3aHATHA:

1. ITpoexrop;

2. VlnTepakTHBHas J0OCKa;
3. [IpunTep HP-3100;

4. ITpuntep Epson T5100.

6.4. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTyAEHTOB, OCHaIl|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paboueii mporpaMme qUCIATLTHHBI
YCTPOUCTBA CBY U AHTEHHbBI

AnHoTanusa paboueii nporpaMMsl

Iuciunmuda YCTPOMCTBA CBUY U AHTEHHBI sBnsercss AUCLUMIIMHON o6A3aTeIbHON YacTH
0/10ka 1 mporpamMMbl TOATOTOBKM M0 HarpaejieHuto 17.05.02 Cmpenkogo-nyuwieuHoe, apmusiepulickoe u
pakemHoe opydicue. [ucuuriiiHa peanvsyercs Ha ¢akynbrete M MTHPOPMAL[MOHHBIX U YIIPAB/SIOMIAX CUCTEM
BI'TY "BOEHMEX" wum. [.®. YcrunoBa &kadegpoit W4 PAIMOSDJIEKTPOHHBIE CHUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-1 croco6HOCTh TMOHWMMATh TIeM W 3a7laud WHXXeHEPHOW JIeATeNbHOCTH B COBPEMEHHOW Hayke |
TIPOU3BO/CTBE.

CojiepkaHue AUCLUTUIMHBI OXBaThIBaeT KPYT BOTIPOCOB, CBSI3aHHBIX C TeOpUel U TeXHUKON aHTeHHO-(HIepPHbIX
YCTPOMCTB, OCHOBaMH TeOpWUU JIMHUM Ilepefjad W IpeJCcTaBjleHHeM pas3iduHble ycTtpoiictBa CBY c
WCI0/Ib30BaHWEM MAaTPUYHOIO HCUMC/AEHUs] MX BHELIHUX XapaKTepUCTUK. PaccMmaTpuBarOTCs BOIPOCHI
MOCTPOEHHS U pacyeTa pa3/MUHbIX TUTIOB aHTeHH, B ToM urcie CBY ¥ aHTeHHBIX peLleToK.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ naboparopHas pabora;
e oruet 1o JIP;
e  BOIPOCHI/3afaHus 1o TemaMm I13;
e KOHTpO/bHasi pabora;
* BOMNPOCHI K 9K3aMeHY.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHLMPOBaHHBIN 3ayUeT.

OO6m1as TPyZI0EMKOCTh OCBOEHHUSI JUCLMIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTPEeHbI JIEKI[MOHHbBIe 3aHATHS (34 u.), TpakTudeckue 3aHsaTHs (17 u.), mabopaTopHsIii paktukym (17
4.), camocTosiTesibHast pabora crynenTa (112 u).
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IIpuioxenue 2

K paboueii mporpaMme JUCIATUTHHBI
YCTPOUCTBA CBY U AHTEHHbBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBsgeT 180 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThI

PekoMeHpyemasi 1uTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. Begenue.

W3yueHue 0cobeHHOCTe!H JUCIIATUIHHBI;
3HaKOMCTBO C peKOMeH/[yeMoM JTUTepaTypoii.

A. H. ®népos, C. FO. Ctpaxos, A. A.
®snépoBa. . D/IeKTPOAUHAMUKA U
pacrpoctpaHenue paauoeonH: CII6.BI'TY
"BOEHMEX" um. []. @. Yctunoga, 2020 (1
- 4)

E. U. Hedénos. . Yerpoiictea CBY u
aHTeHHbl: M.: Akagemus, 2009 (1, 2)

Wrtoro no pasgeny 1

Pa3pen 2. Ycrpoiictea CBY.

N3yueHue ripelyCMOTPEHHBIX POTrPaMMOi
JUJaKTUUeCcKUx egunul 2.1-2.2 ¢
WCTOIb30BaHNEM PeKOMeH/yeMoM JIUTepaTyphbl;
TIOAITOTOBKA K TIPAaKTUUYeCKUM U 1ab0paTopHOMY
3aHSATUAM; MTOJITOTOBKA K KOHTPOJILHOM paboTe.

E. . Hedénos. . Ycrpoiictea CBUY u
aHTeHHbI: M.: Akagemus, 2009 (2, 12 - 19)
FO. T. 3bipsiHOB, I1. A. ®entonuH, O. A.
Benoycos. . AutenHbl: CaHkT-ITeTepOypr:
Jlans, 2020 (2 - 5)

A. H. ®népos, C. FO. Ctpaxos, A. A.
@®sépoBa. . D/IeKTPOAUHAMYKA U
pacrpoctpaHeHue paauoBosH: CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHoga, 2020 (1
- 4)

22

Wroro no pa3geny 2

22

Paspen 3. OcHOBBI TeOpUH AHTEHH.

N3yueHue ripeyCMOTPEHHBIX POTrPaMMOi
augaktuueckux egunun 3.1-3.5 ¢
WCTO/Ib30BaHMEM PeKOMeH/yeMoM JIUTepaTyphbl;
TIOAITOTOBKA K KOHTPOJIbHOM paboTe.

E. U. Hedénos. . Ycrpoiictea CBU u
anTeHHbl: M.: Akagemus, 2009 (23, 24)
FO. T. 3eipsiHOB, I1. A. ®@entonuH, O. A.

Benoycos. . AutenHsl: CaHkT-IleTepOypr:
Jlanb, 2020 (1 - 6)
B. B. CmupHos, C. FO. Ctpaxos, H. B.
Cotnaukoga. . UccnenoBanve CBU-
ycrpoticT 1 anteHH: CII6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2015 (1
-4)

A. H. ®népos, C. FO. Crpaxos, A. A.
®népoBa. . D/IeKTPOAUHAMUKA U
pacrpoctpaHenue paauoponH: CII6.BI'TY
"BOEHMEX" um. [I. ®. ¥YctuHoBa, 2020 (1
-4)

24

Wrtoro no pasgeny 3

24

Pa3pen 4. AHTeHHbIe YCTPOMCTBA.

N3yueHue ripelyCMOTPEHHBIX POTrPaMMOi
JujakTuueckux egunul 4.1-4.4 ¢

12

E. U. Hedénos. . Yerpoiictea CBY u
aHTeHHbI: M.: Akagemus, 2009 (3 - 8)

24

23834



HCII0/Ib30BaHUEM PEKOMEeH/lyeMOoM JINTepaTyphl;
TIO/ITOTOBKA K TIPAKTHUECKOMY U J1ab0paTOpHbIM
3aHSTUSIM; TIOATOTOBKA K KOHTPOJILHOM pabore.

FO. T. 3p1psiHOB, I1. A. ®entonuH, O. A.
BenoycoB. AatenHbl: CaHKT-ITeTepOypr:
Jlanb, 2020 (1 - 7)

JI. B. IllebankoBa, B. b. PoMoguH. .
DJIeKTPOIMHAMUKA, aHTeHHbl 1 CBU-
ycrpotictBa CBJI: HoBocubupck: HI'TY,
2020 (1-9)

B. B. CmupHoB, B. I1. CmonuH. .
Ycrpoiictea CBY: JLEI'TY "BOEHMEX"
uM. []. . YctuHoBa, 1986 (1 - 7)

Urtoro o p

asgeny 4

24

Pa3gen 5. AHTeHHbIE PelIeTKH C WIEKTPUUeCKUM CKaHHPOBAaHHEM M C 00padoTKou

CHUr'HaJ/ia.

N3yuenue ripefycCMOTpeHHBIX TIPOTPaMMOM
IUIaKTUUeCKUX eanHul] 5.1-5.8 ¢
WCII0/Ib30BaHHEeM PeKOMeHlyeMOM JIUTepaTyphl;
MOATOTOBKA K MPaKTAYeCKOMY 3aHATHIO;
TOJITOTOBKA K KOHTPOJILHOU pabore.

B. B. CmupHoB, A. A. CopokuH, C. FO.
CrpaxoB. . AHTeHHbIe pemiétku: CI16. BT TY
"BOEHMEX" um. []. ®. Yctunoga, 2014 (1

-5)

. . BockpeceHckuii, B. Y. CrenaHeHKo,
B. C. ®unmmnmos. . Ycrpoiictea CBY u
aHTeHHbI. [IpoekTrpoBaHue (a3upoOBaHHBIX
aHTeHHbIX pelléToK: M.: PaguoTexHuka,
2003 (1 -6)

JI. U1. Ilonomapes, B. A. Beutomos, A. C.
MuocepzoB. BoproBrie Ly poBble
MHOT0/TyueBble aHTeHHbIe pelleTKu /s
CUCTeM CITyTHUKOBO# cBsizu: M.: M371-Bo
MI'TY um. H. 3. Baymana, 2016 (1 - 4)

20

Wroro no pa3geny 5

20

CHUCTEM.

Paspen 6. I3mepenue napamerpoB CBY kose6anuii. Konrposis CBY 6/10K0B pajioTeXHUYECKHX

N3yuenue ripefyCMOTpPEHHBIX TIPOTPAMMOMA
JUJaKTU4eCKUx efuHuL 6.1-6.4 ¢

FO. E. Murenbmas, P. P. A6aymmus, C. T.
ChIuyroB. . AHTeHHBI 1 ycrpoiictBa (CBY):

HCII0/Ib30BaHNEM PEKOMEeH/lyeMOM JTINTepaTyphl; pacueT ¥ U3MepeHHe XapaKTepUCTHK: 20
TIOATOTOBKA K KOHTPOJIbHOM pabore. Mockga: FOpaiit, 2020 (1 - 5)
Wrtoro no paspeny 6 20

13
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IIpunoxenue 3
K paboueii mporpaMme JUCIATLTHHBI
YCTPOUCTBA CBY 1 AHTEHHbBI

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e BOMPOCHI K IK3aMEHY;

e BOMNPOCHI/3a/laHus 10 TeMam I13;
e KOHTpOJ/IbHast paboTa;

e jabopaTopHas paboTa;

e oruet 1o JIP;

e 1uddepeHIMPOBAaHHBIN 3aYerT.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTalys;
* TIpY MpaBUIBHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTarysl.

Bompocs K 3K3aMeHy

OO0111e XapakKTepUCTHKH aHTeHH U ycTpoiicts CBY.
JneMeHTHI IMHUM Tlepefiaud M COIvIacyrole ycTporicTBa. OCHOBHBIE 3/IeKTpHUYecKre XapaKTepUCTUKU JTMHUN
repejauy.
HeperynsipHocTu B MuHUsIX niepefaun. Corviacyrolye yCTPONCTBa, CoeirHeH s, TpaHCHOpMaTopkl TUTIOB BOJTH,
MOJBIKHBIE U BpalllaloLLHeCsI
COe/IMHEeHUSI.
Marpuunas Teopus Lerneii CBU. BosHOBBIe MaTpHL{bl paccesHUS U Nepefiauu.
CummMmeTpryHbIi H-TpoliHuK.
CorniacoBaHHbIe TPOMHUKH B IyIocKocTsx E v H.
KoJtb11eBOM pe3uCTUBHBIN /Ie/TUTeNb.
HanpagyieHHbIe OTBETBUTEJTH.
MocroBsle ycrpoiictBa CBU.
KonebarenbHbie cucteMbl CBU. O6beMHbIe ¥ KBa3UCTaLMOHAPHBIE Pe30HATOPbI, Pe30HATOPBI CO CTOsTuei
BOJIHOU. [1710CKOCTHBIE pe30HATOPBI.
YacrotHo-u3buparenbHbie puibTpbl CBY. Kiiaccudukaiys v MpUHLUIIL TOCTpoeHust GUsTpoB. [ToHsTHE 0
MeToZiax pacueTa GuisTpoB CBY.
KommyTupyromue u asupytoiue ycrporictea CBU. MexaHnueckue aTTeHI0aTopsl 1 ¢a3oBpariaresiu.
JNeKTpUUYEeCKU yrpas/isieMble
aTTeH0aTopk!I U (hazoBpariaresiv. MexaHHueCKre KOMMYTaTODBI U [TePeK/II0YaTesTi.
®eppurossle ycTpoiictBa CBU. fBnenus B mogmarauueHHbIX ¢epputax Ha CBY. Lupkynaropel CBY,
tazoppamarenu CBY, Bentunu CBY,
riepecTpaviBaeMblie GUIBTPHI Ha heppuTax.
JrneMeHTapHBIN 3/1eKTpUUeCcKUil u3nyyaresib. [[pUHIIUIT TlepeCcTaHOBOYHOM IBOMCTBEHHOCTH. DyieMeHTapHbIi
MarHUTHBIN U3/1y4are/b.
W3nyuvarens ['toirexca.
AHTeHHa KaK cUCTeMa 371eMeHTapHbIX U3/yJaresnei.
XapakTepUCTUKH U NapaMeTphbl NepeJarolliX U pUeMHbIX aHTeHH ([juarpaMMbl HarlpaB/eHHOCTH,
COMPOTHBJIEHUE U3/TyUYeHUSs], BXOAHOE
conpoTtuB/ieHre, Ko3hhHUI[HEHT 10e3HOr0 AeHCTBUS, KO3 hUI[MeHT HallpaBIeHHOTO JelcTBYs, Ko3hduieHT
YCUIeHUs1, XapaKTePUCTUKU
aHTEeHHBIX O0TeKaTesiel).
[TpyHLMO B3aMMHOCTU U €ro IpYMeHeHHe /17151 aHa/u3a PUeMHBIX aHTeHH.
CUMMeTPUYHBIN 37IeKTpUYeCcKUil BUOpaTop.
[TeneBoii BUGpaTOp.
Pemietka u3snyuatesneil. Teopema yMHOKeHUsI iiarpaMM HaripaB/ieHHOCTH.
[IpsiMo/IMHENHBIE U3TyYaroLUe CUCTEMBI.
PaBHOaMIIUTyHBIE CUCTEMBI U3/TyUaTesieil.
OKBUJMCTAHTHAs JTMHeHHas cUCTeMa M3/yJaresel C ONTUMabHBIM aMIUIUTYHBIM pacIipeZie/ieHUeM.
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HeskBrncTaHTHAast aHTeHHas! pelleTKa.

3aziaya CMHTe3a aHTeHH.

HanpaBsnieHHble CBOMCTBA IVIOCKMX aHTEHHBIX PelleTOK U arnepTyp.
W3nyyeHus u3 cuH(}a3HOro NMpsIMOyTroJIbHOTO pacKphbIBa.
ArnepTypa aHTeHHbI KaK [IPOCTPAHCTBEHHAs! BXOJHasl XapaKTepUCTUKa pafjocucTeMsl. M3nyuarens B BU/je
OTKPBITOTO KOHLIA BOJIHOBOJA.

CekToprasnbHble PYNIOPHbIE aHTEHHBI.

[TupamMuanbHbBIN U KOHUYEeCKUN PYTIOPBI.

JIMH30BbIe aHTEHHBI.

3epKaJsibHble aHTEHHBI.

AHTeHHBI €O CrieljanbHON ArarpaMMoi HarpaB/ieHHOCTH.
BosHOBOZHO-11le/1eBble aHTEHHB.

MUKpOII0/I0CKOBbIE aHTEHHBI.

AHTeHHBI Oerymux BoJH.

AHTeHHBI T0BEPXHOCTHBIX BOJIH.

Bonpocsi/3afganus no temam 113

OrTyeT 10 3a/]aHUIO TIPE/ICTAB/ISETCS B TIEYaTHOM BH/le B hopMaTe M COZIeP>KUT BCe HeoOX0UMble
pacyeTsl ¥ TIOCTPOeHHbIe rpadMKH. 3aliyTa OT4eTa MPOXOAUT B hopMe 0K/Iaza CTYZeHTa 110 BBITIOTHEHHON
paboTe U OTBETOB Ha BOTIPOCHI MperofaBaress. B ciydae ec opopmiieHne oTueTa U roBefieHHe CTyAeHTa BO
BpeMsI 3aIL{UThl COOTBETCTBYIOT YKa3aHHBIM TpeOOBaHUSIM, CTYZEHT T0/TyYaeT MaKCUMaTbHOE KOJIUUeCTBO
6ansoB (110 yeThbipexba/uIbHOM crcTeMe). OCHOBaHUSIMU Ji/1s1 CHIKEHUSI KosinuecTBa 6asuioB B AyarnasoHe OT 5
[0 2 SIBNISFOTCS:
* HeOpeXKHOEe BBITO/THEHUE;
* HM3KO€ KaueCTBO rpauueckoro Mareprana (HeBepHbIM BIOOp MaciTaba uepTeXkeid, OTCyTCTBHE YKa3aHUs
e/IMHUL] U3MepeHHs Ha rpadrKax);
* OTCYTCTBUSI HEODXOUMOr0 rpaduuecKoro MaTepuara.
[Tepeuens BOIIPOCOB:
OcHoBHbIe 3/1eKTpUUecKre XapaKTepUCTHKK JIMHUH Nepesiaul. PacueT yCTPONCTB COIVIacOBaHUSI.
ITonyyeHre BOJTHOBBIX MaTpUL| TpeX- U YeThIPeXIIEYNX COeJHEHNH.
Pacuet ¢unsrpoB CBY.
[TpoexTupoBanuve puzgepHoro Tpakra CBY-uactu tTunosoi P/IC B BOTHOBOZHOM Y MUKPOIIO/I0CKOBOM
WCTIO/THEHUH.
OcBoeHMe MeTOJ0B pacueTa MPOCThIX BUOPAaTOPHBIX aHTEHH.
Pacuet norenumana ADAP.

KonTponbHas pabora

Pe3ynbTaThl BLIMOMTHEHUs KaXK/[0M KOHTPOJILHON paboThl OL[eHWBAIOTCS 110 YeThIpex0asiIbHOM 1IKase
(«OTMUYHO», «XOPOILIO», «yIOBIETBOPUTETHHO» U «HEY/[OBJIETBOPUTETLHOY ).
KonTtponbHas paborta Nel BK/IrOUaeT B cebst /iBa TeOpeTUYECKUX BOMPOCA U 3aziauy. [/t omyueHus OLjeHKU
«YZIOB/IETBOPUTEILHO» HEOOXOJUMO TMO/THOE U MPABU/IBHOE PEIleHHe 3a7laud ¥ Pa3BepHYThINA OTBET Ha OfIUH U3
TeopeTHUeCKHX BOMPOCOB. bosiee BbicOKas oLjeHKa JOPMHUPYETCsI C yUeTOM OTBETOB Ha BTOPOM TeopeTHueCKHid
BOIIPOC.
KonTtpomnbHbie pabotel Ne2 1 Ne3 BK/THOUAIOT B Ce0s1 [Ba TeOpeTHUECKUX BOTpoca. [ist omyueHus OLjeHKU
«YZIOBJIETBOPUTETLHO» HEOOXOMIM Pa3BePHYTHIN OTBET Ha O/IMH 13 TeOPEeTUYeCKUX BOTIPOCOB. Bosee BhICOKast
otleHKa (OPMUPYETCS C YUEeTOM OTBETOB Ha BTOPOU TeOpeTHUeCKH BOTIPOC.

JlaGoparopHas pabora

IomycK K BbIMOHEHHUO JIP POMCXOAUT NP YCJIOBUY HAMHUUMs y CTY/IeHTa MeYaTHOW BePCUH
MPOTOKO/IA TI0 JTabopaTopHOU paboTe. TIPOTOKOJ COMIEPXKUT TUTY/IBHBIN JIMCT, OMTUCaHUe TabopaTopHOi paboThl,
YepTeXXH CXeMbI [ijisi COOPKH U UCC/IeJOBAHUSI, TaO/ULIBI [I/1s1 3aTI0/THEHUS IaHHBIMH, 3arOTOBKH [IJ1s1
MOCTPOEHUs TPaUKOB.

Otuer no JIP

Oryer 1o s1abopaTopHOi paboTe Mpe/CTaB/IsSeTCs B IeYaTHOM BH/ie B hopmare, IpeyCMOTPEHHOM
1m1ab;10HOM oTYeTa 1o JlabopaTtopHoii paboTe. OTueT 0opMIISeTCSI HA OCHOBAHWH MTPOTOKOJIA O BBITIOTHEHUU
JIP, coep>uT (MOMUMO MH(GOPMALIMK U3 TIPOTOKOJIa) BCe HeOOXOAMMBIe PacyeThl U TIOCTPOEHHbIe TPadUKH,
OTBeThI Ha KOHTPOJIbHBIE BOMPOCHI, BEIBOABI 10 paboTe. 3alyTa 0TueTa MpoXoauT B (hopMe J0K/Iaza CTyAeHTa
TIO BBIIOJIHEHHOM paboTe ¥ OTBETOB Ha BOIPOCHI Nperiofasaresisi. B ciydae, ecim odopmiieHre otueTa u
TIOBeJleHue CTyZleHTa BO BPeMsI 3alljThl COOTBETCTBYIOT YKa3aHHLIM TPeOOBAHUSIM, CTYAEHT TI0/IyJaeT
MakKCHUMaJsIbHOe KOJInuecTBO 6anioB (10 MATHOAIIbHOM CUCTEME).
OCHOBaHUSIMH [IJ151 CHIDKEeHHsI KOJTMUeCTBa 0a/yioB B iMaria3oHe OT 5 10 2 SB/ISOTCS:
* HeOpe)kKHOe BLITIO/THEHUE;
* HM3KO€ KaueCTBO rpauueckoro Marepuasa (HeBepHbI BbIOOp MaciTaba uepTeXkeid, OTCyTCTBHE YKa3aHUsI
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e/TUHUL] M3MEPEHUs Ha rpaduKax),

OTuet He MOXKET OBITh TIPUHAT U MOJJIEXXUT ZI0paboTKe B Cyyae:
* OTCYTCTBUSI HEOOXO/ITUMBIX pa3/ie/ioB;

* OTCYTCTBUSI HEODXOIUMOT0 rpaUuUeCKOro MaTepuara;

* HEKOPPEKTHOM 00pabOTKY pe3y/IbTaTOB U3MEPEHHH.

JuddepennupoBaHHbIii 3aueT

Ha sk3ameHe cTyneHTy nipeZiaraeTcs 2 Boripoca. "3" - OTBeT Ha OJjMH BOMpOC, "4" - HeMo/HbIi OTBeT Ha
2 Boripoca, "5" - pa3BepHYTHIM OTBeT Ha 2 BoIpoca
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3jesoB 1
AUJAKTUYECKUX eUHUL]

BCET'O

AyauTopHbIe 3aHATHSA B

KOHTaKTHO# ¢opme

BCEI'O

Jlekuum

JTaGopaTopHbIii
MPAKTHKYM

IIpakTHuyeckue
3aHATUA

CamocrosiTeibHas
paboTa CTyAeHTOB

dopmupyemast
KoMmeTeHusA, %

OIIK-1

HAVMMEHOBAHUE
OIIEHOYHOTI'O CPE/ICTBA

Pazpen 1. Beaenue.

[
o

Bonpocs! K
3K3aMeHy

Pa3pen 2. YcrpoiictBa CBY.

45

23

10

11

22

20

Bonpocsl/
3a/1aHUS T10
TeMmaM 113,
Bonpocs! K
9K3aMeHyY,
KoutposnbHast
pabora,
JTabopatopHasi
pabora,
Ortuet no JIP

Paspen 3. OcHoBBI Teopuu
AHTEeHH.

34

10

10

24

20

Bonpocs! K
3K3aMeHy,
KonTtposnbHas
pabora

Pa3pgen 4. AHTeHHbIe
YCTpOMCTBA.

47

23

15

24

20

KontposnbHas
pabora,
JTaboparopHast
pabora,
Ortuet 1o JIP,
Bonpocsl/
3a/jaHud 1o
TeMmaM 113,
Borpocs! K
3K3aMeHy

Pa3pen 5. AHTeHHbIe
pelIeTKH C JIeKTPHUeCKUM
CKAaHUPOBaHUEM U C
00paboTKoM CUrHaJjIa.

26

20

20

Bonpocs! K
JK3aMeHy,
KontposnbHast
pabora,
Bonpocsl/
3a/laHus TI0
Temam 113

Paspen 6. 3mepenue
napamerpos CBU
Koseoanuid. Koarposs CBU
0/10KOB pajiioTEXHUYeCKHX
CUCTEM.

24

20

10

Bormpocs! k
9K3aMeHy

Bcero 3a 6 cemecTp

180

68

34

17

17

112

100

Bcero nmo auciumn/InHe

180

68

34

17

17

112

100

17
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Kputepuu oneHuBaHus

OIIK-1

Bonpocbl omKkpbimoz2o muna:

Ne 1 Omnpepenute ko3¢ durpenT HaripasieHHOTo fevictus (KH/) a1t miHelHONM aHTeHHOM
pemetky u3 10 Bubparopos. JmmHa pemetku L = 4 m, aymHa BonHb! | = 0,15 M.
Beipasute KH/I B neriubenax.

Ne 2 Kakue cornacymoliue yCcTpoicTBa MCIOJIB3YIOTCA B Y3KOU M10JI0CE YacToT?

Ne 3 MakcuManbHas yacToTa CreKTpa paJloCUraana, nponyckaemas anteHHou 16 I'T'y, a
MUHHMMaJ/IbHas 4acToTa CreKTpa pafilOCUrHasla, poIyckaeMoro anteHHou 4 I'T'.
Onpegenute K03 ULEHT MepeKpLITHS JUara3oHa.

Ne 4 Knaccuduiupyiite ckaHMpPYIOL{ie aHTeHHBI 110 XapaKTepy CKaHUPOBaHUs (110 TUILY
yTpaB/eHusl IPOCTPAHCTBEHHOTO MOJIOKEHNS TyYa).

Ne 5 CdopmynupyiiTe IpUHLMI “ABOMCTBEHHOCTH” (B3aMMHOCTH) B TEOPUU aHTEHH.

Ne 6 IMokaXuTe CXeMaTUYHO PACIIOIoXKeHHe OTMKHeH, albHel U MPOMEeXYTOUYHOH 30H
OTHOCUTENBHO aHTeHHEI. [laiiTe MOsicCHeHue.

Ne 7 Kakwe 1jesi1 mipecnieiyroT Npy BK/IFOUEHWH B JIMHUIO TIepe/iayul COIVIaCyroLero
37emMeHTa?

Ne 8 M306pasuTe CXeMaTUYHO aHTEHHYO PEIIEeTKY, TIOSICHUTe TIPUHIIUTI ee IeHCTBUS U
0COOEHHOCTH.

Ne 9 YTo MOHMMAFOT TIO/] 3/IEKTPUUECKON TIPOYHOCTBIO aHTeHHBI? Kak BhiOMpaeTcs
TMpeJie/IbHO [OMyCTHMasi MOIIHOCTb B aHTEeHHe?

Ne 10 HapucyliTe cxeMaTHU4YHO 3CKU3 [IBYX/IbIPOYHOIO HalpaB/IeHHOTO OTBETBUTEJIA.
Bonpocbl 3akpbimozo muna:

Ne 1 ITpu pexxume cTosiueii BOJIHBI B JI/TMHHOMN JIMHUM. . .

MOLIHOCTb, ITepeHOCHMas Na/jatolel BOJTHOM, TIOJTHOCTBIO BBIJIENSeTCS B Harpy3Ke.

YacTh MOLHOCTHY Ma/jatoLl|el BOJIHbI TEPSIETCSl B HAarpy3Ke, a 0CTa/lbHask 4acTb B BUJE
OTpPa’KeHHO! BOJTHBI BO3BpalljaeTcsi 00paTHO B TeHepaTop.

HeT Harpy3KHU.

SHeprus najarolieil BOJHbI IIOHOCTBIO OTPa)kaeTCsl OT Harpy3KH U BO3BpalljaeTcs
obparHo B reHepartop.
Ne 2 [Ipu pe)xume cMelllaHHBIX BOJIH B JJJTMHHOW JIUHUM. ..

YaCTb MOILHOCTH Ta/larolrield BOJTHBI TePSieTCsl B HAarpy3Ke, a OCTabHast 4acThb B BU/[E
OTpa)kKeHHO BOJIHBI BO3BpalljaeTcsi 00paTHO B reHeparop.

SHepr¥si Ma/JaloIIel BOHBI TIOJTHOCTHIO OTPA)KAeTCsl OT HAarpy3KU U BO3BpalLjaeTCsl
oOparHo B TeHepaTop.

MOLI[HOCTb, TepeHoCHMast Nafiaroliieil BOIHOM, TIOMTHOCTBIO BhIZIe/ISIETCs B Harpy3kKe.

HeT Harpy3KHu.
Ne 3 ITpenensHasi MOIITHOCTL UMeeT HaMMeHbIIIee 3HaueHue TIpy Tiepe/iave To. ..

I10/IOCKOBBIM JIMHUSAM.
KOaKCHa/IbHBIM BO/JTHOBOAAM KPYIJIOT'O CeYeHUs.
KOaKCHa/IbHBIM BOJ/ITHOBOJaM IPAMOYTO/JIBHOT'O CeYeHUA.

TIO/IbIM BOJTHOBOZIAM.
Ne 4 Kakoti Buz n3ruba obecrieurBaeT JTyullive pe3y/ibTaThl [0 COIIaCOBAHUIO B )KECTKOM
KOaKCHaJIbHOM TpakTe?

ITpocToit yronkoBbIi.

CKpyIVIEHHBIN.
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ITnaBHBIHA.

C comacyroimuym cpe3oM.
Ne 5 VneanbHasi peakTUBHAsI Harpy3ka UMeeT KO3 QULIMEHT OTPa)keHUsI PaBHBIH. . .

1
0,5
0

00

Ne 6 [y cornacoBaHust aKTUBHOM COCTaBJISIOLIEN HAarpy3KH yCTaHABIMBALOT. ..
YeTBepTLBOJIHOBBIM TpaHChOpMaTop.
YaCTOTHBIA KOMITEHCATOP.
CTyTIeHYaThbIl TpaHcdopmarop.
nByxiuietidoBbIii TpaHchopMaTop.
Ne 7 DNeKTPOMarHUTHOe T0Jie W3/lyJarolljell CUCTeMbl B a/ibHeli 30He B OKPeCTHOCTU TOUKU
Habso/ieHrst UIMeeT XapakTep. ..
TJIOCKOM BOJIHBI.
cheprueckoii BOJTHEI.

3/ITMIITAYE CKOM BOJTHBI.

LATMHAPUYE CKOU BOJTHBI.
Ne 8 [JuarpaMMy HampaB/IeHHOCTH KaKOTO BH/]a CO37Ial0T CeKTOPUaIbHbBIE PYTIOPHI?

BeepHoro Tuna.
UronsuaToro tuma.
TopownpganbHOro THMA.

KocekaHcHoro tumna.
Ne 9 OrntuMarbHas pyropHasi aHTeHHa UMeerT. ..

MaKCHMaJ/bHO IIMPOKYH0 UarpaMMy HarpaB/IeHHOCTH.
MaKCHMaabHBIA K03(PULIMEHT 110/1e3HOTO AeMCTBUS.
MaKCUMaJbHBIN KO3 PUILIMEHT MCTIONMb30BaHus IOBEPXHOCTH pyIiopa.

MaKCHMabHBINA K03 (PULMeHT HarpaBIeHHOTO AeUCTBYS.
Ne 10 uarpaMMa HaripaB/IeHHOCTH NapaboIMyueCcKol 3epKaibHON aHTEeHHbI POPMUPYETCH. ..

pedyieKTopoMm.
3epKaJioM.
obsyuatesiem.

JINH30M.
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