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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)

11.03.01 PaguoTexHuKa
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

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




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:

IICK-1.1 — crocobHOCTD BBHITIOHIATL MaTeMaTHueckoe MOZeIMpoBaHre 00beKTOB 1 MPOLIeCCOB TI0 THITOBBIM
MeTOJUKaM, B TOM UHMCJIe C UCII0J/Ib30BaHUEeM CTaH[apTHBIX [1aKeTOB MPUKJIaJiHbIX IPOrpamMmm

OIIK-1 — criocoOHOCTh UCTIO/H30BATh MOIOXKEHHUs1, 3aKOHBI U MEeTO/[bl eCTeCTBEHHBIX HAYK U MaTeMaTHKH [JJIs
pelleHNs 3a[,a4 UH)XeHePHOU [1esTesTbHOCTH

OTIK-2 — crnocoGHOCTh CaMOCTOSITESIBHO TPOBOJIUTE JKCIIEPUMEHTA/IbHbIE UCCIE0BAHUS U WCIMOJh30BaTh
OCHOBHBIe TIpHeMbl 00pab0TKY U MPeACTaB/IeHNs! TIO/TyYeHHBIX JaHHBIX

®OopMHUPOBAaHUIO KOMITETEHLIUN CJTY)KUT JOCTYDKEHUE CIeAYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
IICK-1.1

3HAHUA:

METOJOB aHa/iu3a, MNPOeKTHPOBaHWS M ONTUMM3aLMM aHTeHHbIXx cucteM W CBY ycTpolicTB C
WCII0/1b30BaHKeM HOBEMILMX MaKeTOB MPUK/IaJHbIX POrpamw;

YMeHUs:

MPOBO/IUTL UMCJIEHHOE MO/ieJIMpOBaHWe U TpoekThupoBaHWe ycrpodictB CBU u  aHTeHH C
WCII0/Ib30BaHHEeM HOBEMIIINX MaKeTOB MPUKJIaZHbIX TIPOTPaMM;

HABbIKU:

CPaBHUTE/ILHOTO aHa/K3a Pa3HbIX TEXHUUECKUX pellieHni npy pa3pabotke ycrpoiicts CBU 1 aHTeHH.
OIIK-1

3HAHUA:

- pu3HUUeCKON CyII[HOCTH TPOLieCCcoB, ipoucxoisaimx B CBY y3nax, TMHUSX Tlepefiaul U aHTeHHaX;

- CTPOTUX MaTeMaTHueCKHUX MeTO/I0B aHa/u3a, CUHTe3a U ontumu3saiuyu CBY y3/1oB, uHui niepejauu u
aHTeHH, [OCTPOEHHBIX Ha ypaBHeHWsX MakcBesia, MaTepualbHbIX YDaBHEHUSIX, 'PaHUYHBIX YCIOBUSX U
OTrpaHUYEHUSIX Ha 37eKTPOMAarHUTHOE T0J1e B 3aKPBIThIX U OTKPBITBIX CTPYKTYypax;

- IpUO/IMKEHHBIX METO/IOB aHa/IN3a, CHHTe3a U ontumu3aiuu CBY y3/10B, TUHWI Tiepe/jauu U aHTeHH;

- OCHOBHBIX KOHCTPYKLIU, CBONCTB, METOZOB pacueTa U U3MepeHW! IapamMeTpOB U XapaKTepUCTUK
ycrpoiictB CBY u aHTeHH;

YMeHUs:

- TIpUMeHATb METOAbl aHaau3a, CHUHTe3a U ONTMMU3alM{, a TakKe TexXHUUeCKue peLleHus,
WCTIO/b3yeMble B 00/1aCTH pa3pabOTKM U MPOEKTUPOBaHUS, coBpeMeHHbIX CBY y3/10B, JWHUE Tiepefaud U
aHTeHH;

- BLIOMPATh U 000CHOBBIBATH COOTBETCTBYIOLI[YIO COBPEMEHHOMY YPOBHIO TEOPUM U TEXHUKU CTPYKTYPY
U KOHCTpPYyKUui0 ycrpoictB CBY u aHTeHH € y4yeTOM HUX MeCTa B DaJJUOTeXHUUECKON CHucTeMe,
3/IEKTPOMarHUTHOM COBMECTHUMOCTH M COMPSDKEHUS MX MMapaMeTPOB C OOIUMU ITapaMeTpaMy CUCTEMBI;

- OCYILeCTBJISITh pacyeTbl OCHOBHBIX 37IeKTPUUECKUX MapaMeTpoB M XapakTepucTHK ycrpoiicte CBU u
aHTEHH;;

HABbIKU:

MPOBE/IeHHST IKCTIEPUMEHTATBHOTO UCC/IeIOBAHMS U 00pabOTKY ero pe3y/ibTaToB.

OIIK-2

3HAHUA:

MIPUHLMIOB (YHKLUHMOHWPOBaHUs ycTpoiictB CBY u aHTeHH;

YMeHUS:

pa3pabarbiBaTh CTPYKTYPHbIE U (DYHKI[MOHA/ILHBIE CXEMbI PAJJU03JIEKTPOHHBIX CUCTEM M KOMILIEKCOB, a
TaKKe TPUHLIUMNMA/IbHBIE CXeMbl PaIM03/IeKTPOHHBIX YCTPONCTB C TpuMeHeHWeM coBpemeHHbix CAIIP u
MAaKeTOB MPHUK/IAJHbIX MPOTrPamm;

HaBbIKU:

pa3pabotku cxem CBY TpakToB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HducuurivHa YCTPOUNCTBA CBU U AHTEHHBI siBisieTcs AUCLUTUIMHOMN 06s3aTeIbHOM YacTH
6;10ka 1 mporpamMMbI TIOATOTOBKY 110 HaripaBieHuto 11.03.01 PaduomexHuka.

CopepyxaHue TUCLIUATITMHBI SIBJISIETCS JIOTHYe CKUM TIPOZIO/DKEeHHEM TUCIUTIIVH
JJIEKTPOJMUHAMUKA U1 PACIIPOCTPAHEHUE PAJIMOBOJIH, OSJ/IEKTPOHHBIE ¢
MUKPOJJIEKTPOHHBIE ITPUBOPHI.

CopepkaHvie  [AUCLMIUIMHBI  SIB/IIETCA  OCHOBOM st ocBoenusi guciumuiid:  OCHOBBI
KOHCTPYUPOBAHUA n TEXHOJ/IOI'A IMPOU3BO/JCTBA P3C, OCHOBbBI
IMPOEKTUPOBAHUSA IIPUBE0OPOB, PAIMO/JIOKAIVWMOHHBIE U PAIMOHABUTAIIMOHHBIE
CUCTEMBIL

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CriocobeH UCMO0/Ib30BaTh MO/IOKEHUS, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK U MaTeMaTHKU
JL7IsT peltieHys 3a/iad UHKeHepHOU /lesiTeTbHOCTH

¢ OIIK-2 — CriocobeH caMOCTOATEIbHO MTPOBOJUTL SKCIIEpUMEHTa/IbHbIE CC/Ie0BaHUS U UCII0/Ib30BaTh
OCHOBHBIE TIpUeMbI 00pabOTKU U MPeICTaB/IeHUS TIO/TyUeHHBIX JJAHHBIX

¢ OIIK-3 — CrniocobeH MpUMeHSITh METO/IbI TOUCKA, XpaHeHHsl, 00pabOTKH, aHa/I13a U MPe/ICTaBIeHus B
Tpebyemom (opmaTe WHGOPMALIUN U3 Pa3TUUHBIX UCTOUHUKOB U 0a3 IaHHBIX, COOJIIO/Iast IPU 3TOM
OCHOBHBIe TpeboBaHUsI MHPOPMALIMOHHOMN Oe30MacHOCTH



3. CTPYKTYPA 1 COAEPXKAHUE NTVCHUIIVINHbI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyMTOpHBIE 3aHATHS
B KOHTaKTHOii (hopme

HaumeHoBaHue Ppa3fesioB ¥ JUAAKTHYECKHX eJUHHIL]

KYPC
CEMECTP
BCET'O

3aHATHSA
CamocrosiTe/IbHasA
pabora cTygeHToB

BCETO
Jlekuuu
JlaGoparopHbIit
NPaKTHKYM
IIpakTHyeckue

®dopmupyemast
KoMmrmeTeHus, %

TICK-1.1

OIIK-1

OIIK-2

Paspen 1. Bepenue. Porb 1 3Hauenue ycrpoiicts CBU nlaHTeHH
B Pas/IMUHbIX 06/1aCTsSIX HAYKH ¥ TEXHUKH, HEOOXOAUMOCTh

3 6 W3yueHust AUCLIMIVIMHBI B PaMKax JaHHOM 4 2 2 0 0 2
crnienansHOCTH. TexHrKa 6e3omacHocTH py pabote ¢
vcroyHrkamu CBY sHeprum.

Paszpen 2. YcrpoiictBa CBU. 2.1 DnieMeHTbI IMHUH Tepesiaun 1
cornacyroue ycrpoiictsa. OCHOBHBIE 3/1eKTpUUeCKHe
XapaKTepUCTHKH JIMHUM Mepefaud. HeperyaspHOCTH B IMHUSAX
niepeziaun. Coriacyrolye yCTpoiCTBa, CoeIHHeHH ],
TpaHC(OPMATOPBI TUIIOB BOJIH, TIOJBIDKHBIE M BPALLIAIOLLAECS
coeZiMHeHys. 2.2 MarpuyuHas Teopus Lienieit CBU. BosiHoBbIe
MaTpHLIbl paccesiHus U nepejaun. 2.3 Tpexmieure coeiuHeHus.
Cummetpuusblii H —TpoitHuk. CornacoBaHHbIe TPOHHUKH B
nnockoctsax E u H. KonblieBoit pe3ucTuBHEIN fenmTens. 2.4

3 6 UYerbIpexrieune coeuHeHusi. HarpaBiieHHbIe OTBETBUTEIH. 37 23 10 P 1 14
Mocrsl. 2.5 YactorHo-u36uparesbHbie ¢uisrpsl CBU.
Knaccugukaryst ¥ MpUHLMIB TOCTPOeHHs GuabTpoB. [ToHsATHE
o MeTozax pacueta ¢punbTpoB CBU. 2.6 KommyThpytomiye 1
¢asupyrorue ycrpoiictea CBU. MexaHHUuecKHe aTTeHH0aTopbl 1
(asoparjate. D1eKTPHUYECKH yTIpaB/sieMble aTTeHI0aTOPbI U
(asoBparared. MexaHuuecKrHe KOMMYTaTOPbI 1
niepex/touareny. 2.7 depputossle ycrpoiictea CBY. SIpnenus B
rojMarH14eHHsIX (eppurax Ha CBU. LIUpKyasTOpHI,
(hasoBpariaresny, BeHTU/IH, IlepecTpanBaeMble HHUIBTPbI HA

(eppuTax.

30

30

30

Paspen 3. OcHOBBI TeopuH aHTeHH. 3.1 V3nyueHue
3/1eKTPOMarHUTHBIX BOJH. D/IeKTPO/IMHAMUYeCKHe OCHOBBI.
D/leMeHTapHbIH 3/71eKTPUYeCcKUil u3/yyareb. TIpUHLMI
repecTaHOBOYHOM [JBOHCTBEHHOCTH. DJleMeHTapHBbIi
MarHWTHBIN n3nyuarenb.M3nyyvarens [oiireHca. AHTeHHa Kak
CHCTeMa 3/1eMeHTapHBIX u3jyydaresei. 3.2 XapakTepuCTHKH U
rapameTphl Tepe/lalolX U MPHeMHbIX aHTeHH. JJuarpaMMbl
HarpaB/IeHHOCTH, CONPOTUB/IEHHE U3/Ty4eHHUs, BXOAHOe
COTIPOTHB/IEHHE, KOI(QPULIMEHT MO/e3HOTO JeHCTBYS,
KO3((ULMEHT HarpaB/IeHHOTO AefCTBUs, KO3 HLeHT
YCHU/IeHNs], XapaKTePUCTUKH aHTeHHbIX oOTeKareteil. [IpuHLun
B3aUMHOCTH U ero NpuMeHeHwe /|1 aHa/IM3a MPUeMHBIX

3 6 anreHH. [TapameTpsl. 3.3 M3§yquHe . 24 10 10 0 0 14
BUOpaTopoB.CMMeTPHYHBII 3/IeKTprIeCKuil BUGpaTop.
IIlenepoii BuOpartop. 3.4 CucTeMbI CBSI3aHHBIX M3/Ty4aTesei.
Peretka usnyuareneil. TeopeMa yMHOXKeHHS AarpamMm
HartpaB/IeHHOCTH. [IpAMO/MHelHbIe U3/TyJaroliie CHCTeMBI.
PaBHOAMIIUTY/{HbIE CUCTEMBI U3/yyaTe/ield. DKBUAMCTaHTHas
JIMHelHas CUCTeMa U3/yyaresiei ¢ ONTUMa/IbHBIM aMILUTUTYAHbBIM
pacrpezienienrieM. HeskBUMCTaHTHAsT aHTEeHHast pelleTka.
3ajiaua cuHTe3a aHTeHH. 3.5 [1710CKHe peleTKy 1 anepTypsl.
Haripas/ieHHble CBOMCTBA MJIOCKUX aHTEHHbIX PeLIeTOK U
anepTyp. VI3my4eHust u3 cuH(ba3HOro NpsiMOYroabHOro
packpbiBa. Bnusive HecH()A3HOCTH Ha UarpaMmy
Harpas/IeHHOCTH TJIOCKOTO pacKphiBa.ANepTypa aHTeHHbI Kak
MPOCTPaHCTBEHHAs! BXO/IHAs XapaKTepPUCTHKA Pa/jMOCHCTeMbI.

20

20

20

Pa3pen 4. AHTeHHBbIe ycTpoiicTBa. 4.1 AnepTypHble aHTEHHBI
(pymnopHble,TMH30BbIe U 3epKajibHble). 4.2 JIByX3epKasbHble

3 6 aHTeHHBI. 4.3 AHTEHHBI CO CreL{a/IbHON JUarpamMMoit 43 23 4 15 4 20
HaripaB/ieHHOCTH. 4.4 BonHoBogHOIIIe/1eBble aHTeHHEI. 4.5
MWUKpOIO/IOCKOBbIE aHTeHHbI. 4.6 AHTeHHBI GeryIx BoJH.
AHTeHHbI TIOBePXHOCTHBIX BOJIH.

20

20

20

Pa3fen 5. AHTeHHbIe PellleTKH C 371eKTPHYeCKHM
CKaHMpOBaHHEM U ¢ 06paboTKoii curHasa. 5.1
KJIEICCI/ICIJI/IKHHI/IH AHTEHHBIX PEIIeTOK U pellaeMble UMHU 3aJauu.
5.2 AHTeHHbIe PelleTKH C 3/71IeKTPUUeCKUM CKaHUpOBaHUeM. 5.3
3 6 MHoro/yueBble aHTeHHble pellleTKH. AHTeHHbIe pelleTKU C 20 6 4 0 2 14
06paboTKoii curHana. 5.4 AHTeHHBI C CUHTe3UPOBaHHOM
anepTypoid. 5.5 LindpoBele aHTeHHBIe pelIeTKH. 5.6
PajioonTyecKue aHTeHHbIe pereTky. 5.7 AnanTtusHble ADP.
5.8 TTonsitue o CAIIP aHTeHHBIX CHCTeM.

10

10

10

Paspen 6. I3mepenue napamerpoB CBY KoeGaHuii.
Kontposib CBY 6/10K0B paiHOTeXHHYECKHX cHCTeM. 6.1
VI3MepeHye HarpsDKEHHOCTH 3/IeKTPOMArHUTHOTO 10T,
MolHoCTH 1 yacToTsl CBY Konebanwit. 6.2 Viamepurenm

3 6 roryioiaemoid 1 npoxoggiieit CBY MouHocty. 6.3 KoHTposb 16 4 4 0 0 12
BBICOKOYACTOTHBIX [TaPaMEeTPOB Pa/i1OTepe/IatoIyX,
PaJMONPUEMHBIX U (PUIePHBIX YCTPOHCTB. 6.4 OCHOBHBIE
MeTO/jbl aBTOMAaTH3UPOBAHHbBIX U3MePeHHH XapaKTePUCTHK 1
r1apaMeTpOB aHTeHH.

10

10

10

Bcero 3a 6 cemecTp 144 68 34 17 17 76

100

100

100

Bcero no gucuunInHe 144 68 34 17 17 76

100

100

100
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3.2. AyAuTOpHBII MPAKTUKYM

Ne Homep v HaniMeHOBaHHe pa3jesa Obmem,
o/ [ —— TeMa NMpPaKTUYECKOr0 3aHITHUS aya.
4acoB
1 OcHOBHBIE SMeKTPUUeCKHe XapaKTepHCTHKH JIUHUM 3
nepeziaud. Pacuet yCTpoNCTB COI/iacoBaHUs.
9 [TonyueHrie BOJTHOBBIX MaTpHL| Tpex- 1 9
Pasgen 2. Yerpoiictsa CBU. YyeThIpeXILIeUnX CoeUHEeHUH.
3 Pacuer ¢unsrpoB CBU. 3
ITpoektupoBanue pumepHoro Tpakra CBU-uactu
4 TuroBoit PJIC B BO/THOBOJHOM U 3
MHKPOMOJI0CKOBOM HCITOJTHEHUHU.
5 |Pa3men 4. AHTeHHbIe YCTPOMCTBA. OCBOEHHE METO/I0B pacuera MpoCThIX 4
BHUOpATOPHBIX AHTEHH.
Pa3pen 5. AHTeHHBIe pelleTKU C
6  |2/1eKTpUYeCKUM CKaHUPOBaHWEM U C Pacuet norenimana ADPAP. 2
00paboTKOM CUrHaia.
Bcero 3a 6 cemecTp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Ne Homep 1 HanmeHoOBaHue Oo0neMm,
n/n pasfea JUCHUIIMHBI Tema naGoparoprore npakrukyma ayA. yacoB
1 |Pasgen 2. YcrpoiictBa CBY. [MccnefoBaHre BOMHOBOJHBIX YeThIPEXTIEUNX COeJUHEHUI. 2
7 WccnenoBanue yarpaMm HarnpaB/i€HHOCTU aHTEHH 7
CaHTUMETPOBOI0 U JeLIUMETPOBOrO Juara3oHa BOJIH.
3 WccnemoBanue 13/ieKTpUUeCcKol aHTeHHBI. 2
4 Wccneposanue 1ostyBOJHOBOIO 111e/IeBOTO U3J1ydaresist. 2
5 |Pa3gen 4. AHTeHHbIE WccnenoBanue MHOrol11e/1€BOM BOTHOBOJJHOU aHTEHHBI. 2
6 YCTpOWCTBA. WccnenoBanue arTeHr0aTOpa U KOMMYTaTopa Ha p-i-n- 2
0[ax.
v WccnenoBanue anepTypHOU aHTeHHbI CaMOJIETHOTO ’
pazuosiokaropa «l'po3ax».
8 MogenvpoBaHye aHTEHHbBIX CUCTEM. 3
Bcero 3a 6 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,

CopepxaHue yue0HOro 3aaHus
n/m pa3fesna AUCHMIUINHBI JacoB

V3yueHre 0cOOEHHOCTEMH AUCIUTUIMHBI; 3HAKOMCTBO C

1 |Pa3spen 1. Bepenue. . o 2
PEeKOMeH/lyeMOM JIUTepaTypou.
N3yueHue ripelyCMOTPEeHHBIX MTPOTrPAMMOM AUJAKTAYE CKUX

2 |Paggen 2. Yerpoiicrsa CBU. equHuL] 2.1-2.2 ¢ UCTo/b30BaHWEM PEKOMEHAyeMOM 14

JIUTEPaTyPhl; TIOTOTOBKA K MPAKTUYECKUM U TabOpaTOpHOMY
3aHATUSM; TTO/JITOTOBKA K KOHTPOJILHOU paboTe.

W3yueHue npeycMOTPeHHBIX POrpaMMOi AUaKTHUUe CKUX
Pasgen 3. OcHOBBI TeOpUU Y DeAy P porp AHA

3 AHTOHH emynMI 3.1-3.5 ¢ UCI0/Ib30BaHNEM PeKOMeHTyeMoi 14
) JIUTEPaTyPhl; TIO/[TOTOBKA K KOHTPOJILHOH pabore.
N3yueHue ripe/lyCMOTPEeHHBIX MTPOrPAMMOM AUJAKTHYE CKUX
4 Pa3nen 4. AHTeHHBbIe enynUIl 4.1-4.4 C UCTI0/Ib30BaHEM PeKOMeHTyeMoi 20
YCTPOMCTBA. JIUTEPATyPhl; TO/[TOTOBKA K MPAKTUYECKOMY U J1ab0paTOpHBIM
3aHATUAM; TTOJITOTOBKA K KOHTPOJILHOM paboTe.
Pasgen 5. AHTeHHbIe W3yueHue 1ipe/lyCMOTPEHHBIX ITPOTrPAMMOM AWJIAKTHUE CKUX
g [PELIETKM C IEKTPUUECKUM  |eHHHULL 5.1-5.8 c ucnonb30BaHUEM pEKOMEHYeMOi 14
CKaHHWPOBAHUEM U C JIUTepaTyphl; MOJrOTOBKA K MPaKTUYeCKOMY 3aHSITUIO;
00paboTKOli CHrHana. TIO/ITOTOBKA K KOHTPOJIbHOM paboTe.
6 |Pa3gen 6. V3mepenue N3yueHuie npelyCMOTPEHHBIX IPOrPAMMOM AUJaKTHYECKUX 12

napametpoB CBY konebanuii. eauHur] 6.1-6.4 ¢ ucronbp30BaHreM peKOMeHyeMOon
7 21522




Kontpons CBY 6/10k0B JIUTEPATyPhl; TIO/ITOTOBKA K KOHTPOJILHOH pabore.
pafiuOTeXHUYeCKUX CUCTEM.

Bcero 3a 6 cemecTp 76

4. ®OPMbI KOHTPOJISI OCBOEHMA JNCLHUII/INHbI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 6| 7 8 9 |10 11 12 13 14 15 |16| 17
JIP, JIP,
JIP, Otu. BII3, JIP, JIP, OTu. ’ ’ Borp.
6 10 JIP Or4. w0 JIP Kontp.P.|1P|BIT13 16 JIP BII3|AP|BII3 OTJ‘_«II.PI'IO BII3 H(())T;.P Kontp.P.|JP k3

Yc/ioBHBIE 0003HAUEHMST:
o [IP — aparHoCTHUeCKasi paboTa;
o JIP — naboparopHasi pabota;
e Ortu. o JIP — otyert no JIP;
e BII3 - Bonpocsl/3aganus 1o temam [13;
¢ KoHTp.P. — KOHTpO/IbHAs paboTa;
e Borp. 3K3 — BONPOCHI K 5K3aMEeHY.

Tekyluid KOHTPO/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJIUTCS B IMCKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
o jabopaTopHasi paboTa;
e oruet 1o JIP;
e BOIIpPOCHI/3asaHud 1o Temam [13;
¢ KOHTpO/bHas pabora;
e BOMPOCHI K 3K3aMeHY.

IIpomexxyTouHas arrecranusi IIPOBOAUTCS B (hopMax:
e 9K3aMeH.
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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.

10



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 mporpaMMel TOATOTOBKM 10 HaripaejieHuto 11.03.01 PaduomexHuka. [TUCLIMIIIMHA peau3yeTcs Ha
tdakyneTere M MHAbBOpMAMOHHBIX U yrpaBasiomux cucteM BI'TY "BOEHMEX" wm. [1.®. YcrtuHOBa
kadenpoit 14 PAIIMOSTEKTPOHHBIE CUCTEMBI YTIPABJIEHVA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
IICK-1.1 criocoOHOCTL BBITIONHATL MaTeMaTU4eckoe MO/e/TMpoBaHre OOBEKTOB W TMPOLIECCOB IO THUIIOBBIM
MeTOZIMKaM, B TOM YKCJIe C MCIT0/Ib30BaHUeM CTaHJAPTHBIX TTAKeTOB MPUKIaJHBIX TTPOTPamMM;
OTIK-1 crioco6HOCTh WCIO/B30BaTh MOJIOXKEHUS], 3aKOHbI U METOZIbl €CTECTBEHHBIX HayK U MaTeMaTWKU JIIst
pelleHys 3a/jau MH)XeHePHOH [1esiTe/TbHOCTH;
OITK-2 crnoco6HOCTh CaMOCTOSITEJIBHO TIPOBOAUTL 3KCIIEPUMEHTA/IbHbIE WCC/Ie[JOBAaHUS U HCIIO/Ib30BaTh
OCHOBHbIE TIpHeMbI 00pPabOTKY M MPe/ICTAB/IEHUS TTOJTYYEHHBIX JaHHbBIX.

CogaeprkaHue IUCLMIUIMHBI OXBAaThIBAeT KPYT BOIIPOCOB, CBSI3aHHBIX C TEOPHeN M TeXHUKOW aHTeHHO-(UIePHBIX
YCTPOWCTB, OCHOBAaMHM TEOpDUM JWHUM Tiepefad W TIpecTaBieHHeM pa3juuHble ycTpoikictBa CBUY c
WCIO/b30BaHMEM MAaTPUUHOTO HCUMC/IeHUs] UX BHEILIHMX XapaKTepUCTHK. PaccMaTpuBarOTCs BOMPOCHI
MOCTPOEHHUS U pacueTa pa3/IMuHbIX TUIIOB aHTeHH, B TOM uucie CBY 1 aHTeHHBIX pelleToK.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
e otuet 1o JIP;
e BOIpOCHI/3a/jaHus 1o TeMam [13;
e KOHTpO/bHas pabora;
¢ BOMPOCHI K 9K3aMEHY.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTh OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITUHBI
TpeyCMOTPEHBI JIEKI[UOHHbBIE 3aHATHA (34 u.), TpakThueckue 3aHATHs (17 u.), 1abopaTopHbIi npakTUkyMm (17
4.), caMocTosATe/bHas paboTta cryzaeHTa (76 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

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 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.

3HAKOMCTBO C PeKOMeH/[yeMO¥H JITepaTypoH.

HaumeHnoBaHune padoThI Pexkomenjyemas 1uTeparypa prn(:gv;xocm,
Paspen 1. Begenue.
E. W. Hedépos. . Ycrpoiictea CBU u
aHTeHHbl: M.: Akagemus, 2009 (1, 2)
. . A. H. ®népos, C. FO. Ctpaxos, A. A.
N3yueHre 0cobOeHHOCTeH JUCLUIUIUHBL; ,
®néposa. . JNeKTpoAUHAMUKA U 2

pacripoctpaHenue paguoBonH: CII6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2020 (1

-4)
Wrtoro no pasgeny 1 2
Pa3pen 2. Ycrpoiictea CBY.
FO. T. 3bipsiHOB, I1. A. ®@entonuH, O. A.
Benoycos. . AuTtenHsl: CaHkT-IleTepbypr:
W3yuenne npesyCMOTpeHHBIX IPOrpaMMOM Jlans, 2020 (2 - 5)
JAKTHYECKIX eaiHHL 2.1-2.2 ¢ E. . Hedénos. . Ycrpoiictea CBU n
R . | anTenHsl: M.: Akagemus, 2009 (2, 12 - 19) 14
WCII0/Ib30BaHMEeM PeKOMeH/lyeMOH JIUTepaTyphl; A. H. dnépos, C. FO. Crpaxos, A. A.
TIOAITOTOBKA K TIPAaKTUUYeCKUM U 1ab0paTopHOMY ;
3aHSTUAM; TTOJITOTOBKA K KOHTPOJIBHOM paboTe PrIEPOBA. . INEKTPOAUHAMIKA U
’ " | pactipocTpanenue paguosonH: CIT6.BI'TY
"BOEHMEX" um. [I. ®. YctuHoga, 2020 (1
- 4)
Wroro o pasgeny 2 14
Paspen 3. OcHOBBI TeOpUH AHTEHH.
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)
o A. H. ®népos, C. FO. Ctpaxos, A. A.
W3yueHnne rpefyCMOTpeHHBIX IPOrpaMMOM ,
augaktuueckux egunun 3.1-3.5 ¢ PrEpoBa. . IMeKTp OAHHa'MHKa "
" . | pacripoctpanenue paguosons: CII6.BI'TY 14
HCTIO/Ib30BaHHEM PEKOMEH/eMOH JIUTePATYPDL | wp iy rpyen o 11, ®. Yerunosa, 2020 (1
TIOAITOTOBKA K KOHTPOJIbHOM paboTe. Z4) ’
B. B. CmupHoB, C. FO. Ctpaxos, H. B.
CortnukoBa. . Uccnenoanve CBU-
ycTpoicTB u anTeHH: CITI6.BT'TY
"BOEHMEX" um. [I. ®. ¥YctuHoBa, 2015 (1
-4)
Wrtoro no pasgeny 3 14
Pa3pen 4. AHTeHHbIe YCTPOMCTBA.
W3yueHnue npesyCMOTpeHHBIX IPOrPaMMOM FO. T. 3e1psiHOB, I1. A. ®epronuH, O. A. 20
JujakTuueckux egunul 4.1-4.4 ¢ benoycoe. AutenHsl: CaHKT-IleTepOypr:
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HCII0/Ib30BaHUEM PEKOMEeH/lyeMOoM JINTepaTyphl;
TIO/ITOTOBKA K TIPAKTHUECKOMY U J1ab0paTOpHbIM
3aHSTUSIM; TIOATOTOBKA K KOHTPOJILHOM pabore.

Janb, 2020 (1 - 7)

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

E. . Hedénor. . Ycrpoiictea CBY u
anTeHHBI: M.: Akazemus, 2009 (3 - 8)
JI. B. [Tle6ankoBa, B. b. PomoauH. .
DJIeKTPOAVHAMMKAE, aHTeHHbl 1 CBU-
ycrpoiicta CBJT: HoBocubupck: HI'TY,
2020(1-9)

Wrtoro no pasgeny 4

20

Pa3jen 5. AHTeHHbIe PelieTKH C 3/IeKTP

HYeCKHM CKaHHPOBAaHHEM H C 00pabdoTKOM

CHUr'HaJ/ia.

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

. Y. BockpeceHckuii, B. . CrernaHeHKo,
B. C. ®unurmros. . Ycrpoiictea CBY u
aHTeHHBbI. [IpoekTrpoBaHue (pa3rpoOBaHHBIX
aHTeHHBIX peléTok: M.: PagnorexHuka,
2003 (1-6)

B. B. CmupHOB, A. A. CopokuH, C. FO.
CrpaxoB. . AHTeHHbIe perméTku: CII0.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2014 (1
-5)

JI. U1. Ilonomapes, B. A. Beutomos, A. C.
MuocepzoB. BoproBrie Ly poBble
MHOT0/TyYeBble aHTEHHBIE PeLeTKU [J1s
CUCTeM CITyTHUKOBO# cBsizu: M.: M371-Bo
MI'TY um. H. 3. Baymana, 2016 (1 - 4)

14

Wroro no pa3geny 5

14

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

CHUCTEM.

N3yuenue ripefyCMOTpPEHHBIX TIPOTPAMMOMA

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

JUJaKTU4eCKUx efuHuL 6.1-6.4 ¢ 1
HCII0/Ib30BaHNEM PEKOMEeH/lyeMOM JTINTepaTyphl; pacueT ¥ U3MepeHHe XapaKTepUCTHK:
TIOATOTOBKA K KOHTPOJIbHOM pabore. Mockga: FOpaiit, 2020 (1 - 5)
Wrtoro no paspeny 6 12
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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 BOIPOCHI K 9K3aMeHY;

e BOIMpOCHI/3aaHus 1o TemMam I13;
e KOHTpOJ/IbHast paboTa;

e jabopaTopHas paboTa;

e oruet 1o JIP;

e SK3aMeH.

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.

JK3aMeH

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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Kputepuu oneHuBaHus

IICK-1.1
Ne 1

Ne 2
Ne 3

Ne 4
Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Bonpocbl omkpbimoz2o muna:

M300pasuTe cXeMaTHYHO ITIeIeBYI0 aHTeHHY. ONMUIINTe TIPUHLIWT €€ 1eHCTBUS.
[Iatite orpe/iesieHre HAMPaBJIeHHOTO OTBETBUTEIS.

OTMeTBTe MPeUMYIIeCTBA M HeIOCTAaTKY CJIeAYIOLIUX PAa3HOBUAHOCTEH ArarpaMm
HarpasyieHHOCTH (/IH): MpoCTpaHCTBEeHHBIX (TPEXMEPHBIX) U T/I0CKOCTHBIX
(IByMEpPHBIX), B MOJIIPHBIX U MPSIMOYTO/ILHBIX KOOPUHATAX, HEHOPMUPOBAHHKIX U
HOPMHPOBAHHBIX.

KnaccuduiupyiiTe aHTeHHBI 10 HAMTPAaBI€HHOCTH U3/TyUeHUs U IpreMa.
Onuinmre Ha3HaYeHHe Tiepe/aroILero aHTeHHO-(DUIEPHOTO TPaKTa, ero guzepa u
AHTEHHBI, U300pa’keHHBIX Ha pUCyHKe. Kakve QyHKIIMHU BLIMOTHSIET aHTeHHA, eC/TA OHa
HETIOCPe/ICTBEHHO MOK/TFOUeHa K pa/Iiorepe/jaTunKy?

|

|

|
4 [lepeaaruuk ®uaep
| ! g -

Kakwue 1esiu npecsieiyoT Npy BK/IFOYEHUH B JIMHUIO TIepefauy COrvIacyroLero
3jIeMeHTa’?

HapucyiiTe cxeMaTHUHO 3CKU3 /IBYX/ILIDOYHOTO HAMPABIEHHOTO OTBETBUTEIS.

B kakux ciydasix ero 1jesiecoo0pa3Ho UCIOb30BaTh B JIMHUSAX Tlepe/jaud CTyTeHYaThbie
TpaHchopMaTophbI?

Hapwucyiite 1 IOSICHUTe CXeMy COT/IaCOBaHHSI METOZIOM YeTBEPThBOJTHOBOTO
TpaHchopMaTopa.

KnaccuduiypyiiTe CKaHUPYIOIIMe aHTeHHBI TT0 XapaKTepy CKaHUPOBaHUs (T10 THITY
yTpaBJieHus MPOCTPAHCTBEHHOTO TIOJIOXKEHUS /TyYa).

Bonpocbl 3akpbimoeo muna:
IMpu pe>kuMe CTOsTUei BOJIHBI B I/TMHHOM JIMHUH. . .

MOIL[HOCTb, TTepeHOCHMasl Ta/Iaroliield BOTHOM, TIOJTHOCTBIO BBIZIE/SIeTCS B Harpy3Ke.

YacTb MOIIHOCTH TaJaro11leli BOHbI TePsieTCsl B Harpy3Ke, a 0CTajbHast YacThb B BU/e
OTpakKeHHOH BOJTHBI BO3BpAIIiaeTcst 00paTHO B T€Heparop.

HeT Harpy3KHU.

SHeprus Ma/larolTiei BOJTHBI TIOTHOCTBEO OTPAXXAaeTCs OT Harpy3KH W BO3BPAIljaeTCs
00paTHO B TeHepaTop.

OCHOBHO# BOJTHOM KPYIJIOTO MeTa/l/TAYeCKOT0 BOTHOBOZA C OJHOPOJHBIM
[TUS/IEKTPUUECKHUM 3aIl0/THEHHUEM SIB/IIETCS BOJIHA. ..

EO01
H11
HO1

T
151 cornacoBaHUst aKTUBHOM COCTaBJISIOLEH HAarpy3KH yCTaHABIMBALOT. ..

YeTBepPTHLBOJIHOBBIM TpaHChOpMaTop
YaCTOTHBIA KOMIIEHCATOP

CTyTeHuaTbii TpaHchopmarop
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IByxiterdoBeii TpaHChOPMATOP
Ne 4 JysnekTpuyeckue IITHIPU B KOHCTPYKLUKMU Y-LIUPKYJIATOPA [IpeHa3HauyeHsb! [IJIs. ..

COT/IaCOBaHUsSI BXOAOB LIMPKY/STOPA.
TIOBBIIIEHHUS TeMITepaTyPHO CTaOMIbHOCTH.

TIOBBIIIEHUST YCTOMUMBOCTU XapaKTepUCTHK Y-LIMPKY/IATOPa K N3MeHeHUIO
MOMarHUUKBaOIIIero OIS

HN3MEeHEHMHS TIVIOCKOCTH I10/IAprU3ali HpOXOAHU_IEﬁ BOJIHBI.

Ne 5 JI/11 KaKyX CUTHAJIOB TIpUeMHasi U Tiepe/iaroliiasi aHTeHHbI He 00/1a/Iat0T PUHIIUIIOM
B3auUMHOCTU?

Y3K0moJ/10CHBIX
[Tpokono0CHBIX
CBepXILIHMPOKOIIOI0CHBIX

TTpUHIMIT B3aMMHOCTH aHTeHH CITPaBe/JI|B /11 TIOObIX CUTHAJIOB
Ne 6 Jrarpammy Harpas/IeHHOCTU KaKOro BHZA CO3/al0T CEKTOpHUabHbIe PYIIOPhI?

BeepHoro tuna
UronpuaToro tumna
TopouganbHOrO THIA

KocekaHcHoro tumna
Ne 7 JIMH30BLIMU aHT@HHaMU C IepeMeHHbIM KO3(DQULIeHTOM TpesIoMJIeHuUs SIB/ISTFOTCSL. . .

aHTEeHHBI Ha YCKOPSIFOIUX JIMH3AaX.
aHTeHHbI Ha 3aMeJJISFOLIUX JIMH3aX.
JIMH30BbIE aHTeHHbI JTroHebepra.

PYIIOPDHO-/IMH30Bble€ dHTE€HHBI.

Ne 8 B 3epKa/ibHOM aHTeHHE BbIHOC 00/1yuaTesisi U3 GoKyca MepreHAUKY/ISPHO ONTHUYEeCKOH
ocy TapaboIMyecKoro 3epKasa UCTOb3YIOT JIJIS. . .

OTKJ/IOHEHHS MaKCHUMYyMa AWarpaMMBbl HATIPpaB/IEHHOCTH.
MdKCHUMM3allH KOBCl)Cl)I/IL[I/IEHTa HaripaB/IEHHOI'O AeﬁCTBHH.
Cy’>Ke€HHS JHUarpaMMbl HaripaB/IeHHOCTH.

yBermuuenus KII/I.
Ne 9 JuarpaMma HarrpaB/IeHHOCTH TTapaboMUeCKOl 3epKabHOM aHTeHHbI (POPMUPYeTCH. ..

pedieKTopoM
3epKajioMm
obniyuaresiem

JIMH301
Ne 10 Kak ycTpoens! Hep3auMHble ycTpoiicTBa CBY — BeHTUM U IUPKY/ISITOPHI?

Onu copeprkar Tpansuctopel CBU.
Onu copeprkar guoge! ['anHa.

OnHu cojiepyKat nofiMarHiyeHHble (eppuThI.
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OIIK-1

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

OHu copeprkat TonbKO vHuyr CBY.

Bonpocbl omkpbimoz2o muna:

CdopmynupyiiTe onpesiesieHre fanbHel 30HbI aHTEHHBI.

CdopmynupyiiTe IPUHLIUAI “ZABOUCTBEHHOCTH” (B3aUMHOCTH) B TEOPHUH aHTEHH
OT uero 3aBUCHUT LIUPYHA JUarpaMMbl HAallPaB/IEHHOCTA aHTEHHBI?

YTo MOHUMAIOT IO/ 3/IEKTPHUUECKOU TTPOUHOCTEIO aHTeHHBI? Kak BeIOMpaeTcs
TIpe/Ie/IbHO [OIMYCTUMast MOLI[HOCTb B aHTEHHE?

[HaiiTe oripeiesieHye pery/sipHOl JIMHWY TiepeJau.

Kakue cornacyroriye yCcTpoicTBa UCIOMb3YIOTCS B Y3KOH 10/10Ce YacToT?
IepeuriciiiTe OCHOBHBIE IITUPOKOTIONIOCHBIE COTTIACYHOIIHE YCTPOMCTRA.

B uem pasznuune mexxay ko3bdunpientom ycunenus anteHdb! (KH/) 1 kosddurrenTom
HarpaBJ/IeHHOTO JieficTBuUs aHTeHHBI (KY)?

[Haiire oripefenenue ko3dduimenra ycunenus (KY) aHTeHHBI.

Yro u3 cebs pe/iCTaBSIeT TMH30Bast aHTeHHA. OMUILINTEe TIPUHLUI ee JeHCTBYS.
Bonpocbl 3akpbimoeo muna:

ITpu pe)xume CMeIIIaHHBIX BOJIH B [IJTAHHOU JIMHUM. . .

YaCTb MOLHOCTH Ta/larolrield BOJTHBI TePSieTCs B HAarpy3Ke, a OCTabHast YacThb B BU/E
OTpa)keHHOI BOJIHBI BO3BpalljaeTcsi 00paTHO B reHeparop.

SHeprHsl Ma/IAloIIel BOTHBI TIOJTHOCTHIO OTPA’KAeTCsl OT HAarpy3KU U BO3BpAlLjaeTCst
oOparHoO B TeHepaTop.

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

HeT Harpy3KHu.

B NpAMOYTOJIbBHOM METa/lJ/IM4€CKOM BOJ/IHOBO/E€ C OJHOPOAHBIM AW3J/IEKTPUYECKHUM
3aroJIHeHrWeM MOT'yT CyIlieCTBOBATh BOJIHEI KJlaCCad...

EuT
HuT
EuH

T
CKpyTKa BOJTHOBOAHOM JIMHUM Tiepe/jauy TipeJjHa3HaueHa AJjis. . .

pacIIMpeHus M00CH! YacToT.
M3MeHeHUs1 HallpaB/leH!s BOJTHOBOZHOTO TPaKTa.
r3MeHeHHe (ha30BOM CKOPOCTH BOJIHBI, PACIIPOCTPAHSIIOLIeICs [0 BOTHOBOZY.

V3MeHeHUs! TUI0CKOCTH TTOJISIPU3aLf, PaCrpoCTPaHSIOLeHCsl TT0 BOTHOBOZY BOJIHBI Ha
Tpebyembiii yrosn

KakuM yc10BUSIM [JO/DKHO Y/|OBIETBOPSITH COTIPOTHB/IEHNE HArpy3KH [/isi obecrieueHust
pe>xuma beryieil BOTHBI?

AKTHBHas UaCTh Harpy3KH [JO/DKHA PaBHATHCS HY/IO, @ peaKTUBHAas YaCTb Harpy3Ku
[IOJDKHA PaBHATHCSI BOJTHOBOMY COTIPOTUB/IEHUIO JIMHUH.

AKTUBHast UaCTh Harpy3Ku J0/KHA PaBHITHCS BOTHOBOMY COTIPOTUBJIEHUIO JTMHUU, a
peakTHBHasl YaCTh Harpy3KH JI0/DKHA PaBHATHCS HYJTIO.

n dKTHBHaAsA, 1 peaKTUBHAaA UdCTHU HAI'PDY3KU AO/DKHBI DABHATHCA BOJIHOBOMY
COITPOTUBJ/IEHUIO JIMHUH.

AKTHBHast 4aCTh Harpy3Ku 0/DKHA PABHSATHCS HYJIIO, @ peaKTHBHAsE YaCTh Harpy3KH
MOJKeT UMeTh JIF00oe 3HaueHue.
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OIIK-2

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ha nipakTHKe peakTHBHbIe Harpy3KU peanr3yloTcs B BUJE. ..
IIThIpeit

TreTesb

Y3KUX L1enen

MopIHei
Bentuns CBY — ycTpoiicTBo...

ocymjectesitoiiee nepenauy CBY kosiebaHuii 0T reHepaTopa B COTIaCOBaHHYIO
Harpys3Ky B COOTBETCTBMH C 33ZlaHHON YaCTOTHOW XapaKTepPUCTUKOM.

OTBeTB/IsIIOLee 3alaHHy0 yacTe CBU sHepruw, npoxogsiieii 10 0CHOBHOMY TPaKTy, BO
BTOPUYHBIN TPAKT.

rorsoljaroiiee rnepegaBaeMmyto no auHuM CBY MOILHOCTS.

Trpornyckatoiiee 6e3 oTepb MOIIHOCTD B MMPSIMOM HarpaB/e€HUU, ¥ TIPAKTHUeCKH
TIOJTHOCTBIO ToryIoLatoiiee MoiHocTh CBY, Mo/iBeIeHHYIO K €r0 BBIXOAY.
IMapameTp aHTeHHBI, KOTOPBIH XapaKTepU3yeT HarpaB/eHHbIe CBOMCTBA aHTEHHBI U
YUUTHIBAET [TOTEPH B HEH, Ha3bIBAETCS. . .

K03(hdHLIMEHTOM HanpaB/IeHHOTO [1eCTBUSL.
K023 GUITEHTOM I10/Ie3HOTO JIeMCTBUS.
K03 bULIMEHTOM YCHUIeHUS.

K03 duIIeHToM 0C1abaeHus.

KosdduieHT Harpap/ieHHOIO [IeMCTBYs aDCO/TIOTHO HeHAIPaBIeHHOM aHTEeHHBI
paBeH...

1
0,5
0

0

DNeKTpOMarHUTHOe T10Jie M3/yuarolijell CUCTeMbl B Aa/ibHel 30He B OKPeCTHOCTU TOUKU
HabsoieHnst IMeeT XapakTep. ..

IJIOCKOU BOJTHBI
ctheprueckoii BOJTHBI
SJUTATITHYE CKOH BOJTHBI

LATMHAPHAYE CKOW BOJTHBI
W3nyuenvie BIoIb OCU BUOpAToOpa. ..

OTCYTCTBYeT IpH JTt000# [yTiHe BUOparopa
MaKCHMaJlbHO TIPH JJTHEe BUOpaTopa paBHOM //IMHE BOJTHBI
MaKCHMaJIbHO TIpH JITHHE BUOpaTtopa MeHbLIeH J/IMHbI BOJTHBI

MdKCHUMaJIbHO TIpH [JINHE BH6paTopa 6obI1IeH AJIMHBI BOJTHBI

Bonpocbl omkpblmo2o muna:

C Kakoii 11e/1bI0 POU3BOJUTCSI 30HUPOBaHUEe JIMH30BOU aHTEeHHbBI?

K uemy npuBogsT muHeliHbIe ()a30Bble NCKXKEHUS Ha U3TYUAIOI[eM 37IeMeHTe aHTeHHBI?
3a cueT yero OCyIIeCTB/SIeTCS CKAHMPOBaHUe TUarpaMMbl HAalPaB/IeHHOCTU 3ePKa/lbHOU
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AHTEeHHBI?

Ne 4 [HaiiTe orpeiesieHyie JJIMHHOM JIMHUY TIepeayun.

Ne 5 B kakom c/iyuae aHTeHHY Ha3bIBalOT aKTUBHOU?

Ne 6 B uem 3akitouaercs 3aaua CUHTe3a aHTEHH?

Ne 7 M306pa3uTte cxeMaTUUHO aHTEHHYIO PEIIeTKY, TOSICHUTE TIPUHIIUIT ee JIeHUCTBUS U
0COOEHHOCTH.

Ne 8 N306pa3uTte cxeMaTHYHO KOHUUYECKYIO PYTIOPHYIO aHTeHHY. OMUIIUTE TIPUHIIUIT ee
neficTBUSI.

Ne 9 N306pa3uTte cxemy NpsIMOHAIIPAB/IEHHOTO (COHAIPaB/IEHHOT0) HAMPAB/I€HHOTO
OTBETBUTEJIS C IBYMsI TVIOCKOCTSIMU CHUMMETPUH.

Ne 10 N306pa3ute MHorosemnecTkoByto JIH (B MpsAMOYTO/ILHOM WU TIOISIPHOM CHCTEME

KOOP/IMHAT) U OTMeThTe Ha Hell OCHOBHOM JieTieCTOK (J1yu), OOKOBbIE U 3a/IHUM JIETIECTKH.
Bonpocbl 3akpbimozo muna:
Ne 1l ITpu pexxume Geryiieit BOJHbI B AJIMHHOW JIMHUH. ..

SHepr¥sl Ma/IaloIIel BOHBI TIOJTHOCTHIO OTPA’KAeTCsl OT HAarpy3KU U BO3BpalLjaeTcst
obparHo B TeHeparTop.

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

YacTh MOLTHOCTH Ta/JAl0II[eH BO/THBI TEPSAETCS B Harpy3Ke, a 0CTa/lbHasA 4acTh B BU/E
OTpa’kKeHHOH BOJIHBI BO3BpalljaeTcsi 06paTHO B reHepaTop.

HeT HarpysKU.
Ne 2 Kputnueckas gnvna BosiHbl H10 B mpsAMOYyTro/IbHOM BOJIHOBOZE paBHa. ..

VABOEHHOMY pa3Mepy IIUPOKOW CTeHKHU.
T10JIOBUHE pa3Mepa y3KOi CTeHKHU.
KOPHIO KBaZIpaTHOMY U3 TI/IOIIaH TTOTIePEeYHOT0 CeYeHHsl.

T10/IOBMHE BeJIMUMHBI BHYTPEHHET0 TiepuMeTpa.
Ne 3 Moctom CBY HasbIBalorT. ..

n/leabHbIA Y-TPOMHUK 6e3 moTeps.
HarpasJ/IeHHbIM OTBeTBUTE/Ib C I1epeXojHbIM ocsiabnenvem 3ab.
T-06pa3Hblii TPOWHUK.

0asTaHCHBIN ZIeTUTETb MOIIHOCTH.
Ne 4 KosddurmenT kauecTBa IMoyIipoBOJHAKOBOTO BuIK/Itouatesisi CBY omnpeaensercs Kak
OTHOLLIEHUE. ..

PeaKTHUBHBLIX COMIPOTUB/IEHUH AMO0/Ia B 3aKPBITOM U OTKPBITOM COCTOSTHUSIX.
k03¢ pUIeHTOR CTOsTUeN BO/THBI B PeXXMMe TIPOTTYCKaHUS U 3aTlIMpaHus.
K03(hdULIMeHToB 0c/1abneHns B peXKUMaXx MPOMYCKAHUS 1 3alpaHusl.

aKTUBHBIX COTPOTHB/IEHUM J10/ia B 3aKPHITOM U OTKPBITOM COCTOSTHUSIX.
Ne 5 CUMMeTpUYHBINA BUOpPATOP. ..

O6J'IEI/1E1€T HartpaB/IEHHBIMHA CBOMCTBAMH B IVIOCKOCTHU JIEKTPUYECKOI'0O BEKTOPa.
SBJIAETCA U30TPOITHBIM H3/1ydaTeyieM.
o6na,anT HaripaB/IEHHBIMHA CBOMCTBAMHU B IJIOCKOCTHU 3JIEKTPUUECKOI'0 BEKTOPA.

He U3JTyyaeT 3/1eKTPOMarHUTHbIX BOJIH.
Ne 6 Pe3oHaHCHas [jiMHa BUOparopa - 3TO JJ/1MHa, ITPU KOTOPOH. ..

P€aKTUBHOE COIIPOTUB/IEHNE DABHO 0eCKOHEUHOCTH.
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dKTHUBHOE COIIPOTHUBJ/IEHHE HA BXOJ€ daHTE€HHBI PABHO HYJIIO.
dKTHBHO€ COIIPOTHB/IEHHE PABHO DEAKTHBHOMY.

peakTHBHOe CONpPOTHB/IEHUe Ha BXO/le aHTeHHb] PABHO HYJIO.
Ne 7 Kakasi aHTeHHa UMeeT Hau/Iyulllee COT/IacOBaHUe CO CBOOOZHBIM MTPOCTPAHCTBOM?

[MvpamMuaIBEHBINA PYTIOpP
H-cekTopuanbHbIii pymiop
E-cekTopuanbHblil pyniop

AHTeHHa B Bi/le OTKPBITOTrO KOHILIA KPYIVIOT'O BOJIHOBOZA
Ne 8 OrnTuMarbHas pyropHasi aHTeHHa UMeer. ..

MaKCHMaJIbHO IIMPOKYH0 TUarpaMMy HalpaB/IeHHOCTH.
MaKCHMabHBINA K03(DPUIMEHT 110/1e3HOTO IeMCTBUS.
MaKCHMaJIbHBIN KO3 PULIMEHT UCTIONb30BaHUs IOBEPXHOCTH pyIiopa.

MaKCHMaJIbHbIM KO3((UIMeHT HarpaB/eHHOTO [1eCTBUSI.

Ne 9 JIMH30BbBIe aHTEeHHBI Pa3Ze/sa0TCA Ha YCKOPSIOLMe U 3aMe//ISoLye B 3aBUCUMOCTH
oT...

TIoKa3areJist TIpe/IOMJIeHUsI JINH3BI.
TUIOLIAZA PaCKPhIBA JIUH3BI.
THMa 00/yyaTess.

B3aUMHOTO PACTIONIOXKeHUsT 00/Iyyaresisi i JIMH3BL
Ne 10 B nByx3epkanbHOM aHTeHHe 110 cxeMe KaccerpeHa mMasioe 3epKajio SIB/ISIeTCs. ..

TUIepOOTOUHBIM
3JTUTICOU/IHBIM
1apaboIoNIHEIM

chepuueckum
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