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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)

11.05.01 Papunos/1eKTpOHHBbIE CUCTEMBbI U KOMIIJIEKChI
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-5 — crocoOHOCTh BBIMOHATL MaTeMaTUdeckoe MOJe/MpoBaHue 00beKTOB M TPOLECCOB TI0 THIOBBIM
MeTOJUKaM, B TOM UHMCJIe C UCII0J/Ib30BaHUEeM CTaH[apTHBIX [1aKeTOB MPUKJIaJiHbIX IPOrpamMmm

OIIK-2 — CrmocoOHOCTb BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTb Ipo0sieM, BO3HHUKAIOIIUX B XOfe
rpo¢eCcCUOHaNbHON [1esITe/IbHOCTH, U MPUMEHATh COOTBETCTBYIOLMN (PH3MKO-MaTeMaTUyeCKuil anmnapar /s
vx (hopManv3alyy, aHaav3a U PUHATHS pelleHus

OTIIK-5 — criocoGHOCTB BBITIOHSTD OMBITHO-KOHCTPYKTOPCKHE paboThI C yueToM TpeOOBaHMI HOPMAaTHBHBIX
JIOKyMEHTOB B 00/1aCTH paIU03/IeKTPOHHON TeXHUKH 1 MH(OPMAaLMIOHHO-KOMMYHHUKALHOHHBIX TeXHOIOTHH
OIIK-6 — crocoOHOCTh YUMTHIBATH CYIIECTBYIOI[HE W TIEPCIIEKTHBHBIE TEXHOJIOTHMU TPOW3BO/CTBA
PaJi0371eKTPOHHON anmaparyphl MPYU BBITIOJTHEHUM HAyYHO-UCC/1e[j0BaTe/IbCKOM M OIMBITHO-KOHCTPYKTOPCKUX
pabor

@dopmMHpoBaHHIO KOMIIETEHLIUI CTYKUT [JOCTIDKEeHHe CIIeAYIOIUX Pe3y/ibTaToB 00pa30oBaHMUsI:
IICK-5

3HAHUA:

METOZI0OB aHa/uu3a, NpPOEKTHPOBAHMS W ONTHMH3alMM aHTeHHbIX cucteM M CBY ycrpoiicTtB ¢
WCIO/Ib30BaHMEM HOBEHIIINX MaKeTOB MPUK/IaZHbBIX IPOrPaMM;

YMeHuUs:

IIPOBOJUTh UWC/IEHHOEe MOfle/lMpoBaHue U IpoeKTUpoBaHue ycTpoiictB CBU u  aHTeHH c
WCII0/1b30BaHUeM HOBEMIIINX MaKeTOB NPUK/IaHbIX IPOrpaMm;

HABbIKU:

CPaBHUTEILHOTO aHa/IM3a Pa3HbIX TEXHUYECKUX pelleHuid py pa3paboTtke ycrpoiictB CBY u aHTeHH.
OIIK-2

3HAHUA:

NPUHLIMIIOB GYHKIMOHKPOBaHus ycrpoiicts CBY v aHTeHH;

YMeHus:

paspabaTbiBaTh CTPYKTYPHBIE M (PYyHKI[IOHA/IBHBIE CXeMBI PaZi03/IeKTPOHHBIX CUCTEM M KOMIUIEKCOB, a
TaKKe TPUHLUINHA/IBHBIE CXeMbl PaJIM03/IeKTPOHHBIX YCTPOWCTB C TpuMeHeHWeM coBpemeHHbix CAIIP u
TaKeTOB NPUK/aJHBIX IPOrpaMm;

HABbIKU:

pa3pabotku cxem CBY TpakToB.
OIIK-5

3HAHUA:

- CTaHZApTOB B 00s1acTH pa3pabOTKM M MMOCTAHOBKU W37e/IMI Ha MPOM3BOZCTBO, OOLIMX TeXHUYECKUX
TpeboBaHMH, KOHTPOJIS KaueCTBa MPOAYKLIUH, AUHOM CHCTeMbl KOHCTPYKTOPCKOH fokyMeHTauuu (ECK/);

- OCHOBHBIX CBEJeHMM O CTPOEHMM U CBOWCTBaX KOHCTPYKIJMOHHBIX MaTepuajioB, THUIIOB
PaZiMOKOMITIOHEHTOB, UX OCHOBHBIX KOHCTPYKTUBHBIX M SKCII/IyaTalMOHHBIX XapaKTepUCTHK;

YMeHus:

- paboTaTh C IPOEKTHOMN, KOHCTPYKTOPCKON W TEXHUYECKOM JOKYMEHTalIew;

- TPUMEHATh HWHCTPyMeHTa/lbHble W TNpOrpaMMHBIE Cpe/CTBAa [JIs1 COCTaBleHUs [OKYMeHTaljuM I10
TeXHUUECKOMY COTIPOBOK/IEHUIO B X0l SKCILTyaTal[ii PaIMi03/IeKTPOHHOTO 000pYI0BaHUS;

HABbIKU:

- pa3paboTKM HOPMATHBHOM [JOKYMEHTALWH TI0 3KCIUTyaTallid W TeXHWYeCKOMY 00C/TyKMBaHUIO
PaZivio3/1eKTPOHHOT0 000PY/[0BaHKS;

- HAaCTPOMKU M PeryJMpOBK{ Y3/I0B PaJUOTeXHUUECKHUX YCTPOWCTB M CUCTEM, KOHTDOJISI [lapaMeTpOB
Ha/Ie)KHOCTH PabOThI Pa/IM03/IeKTPOHHOTO 000PY/10BaHusl, TIPOBE/IeHHSI TeCTOBBIX MPOBEPOK;

- TIO/ITOTOBKH TEXHOJIOTMUECKOW U OTUETHOM JOKYMEHTALMH 10 pe3ysibTaTaM pador.
OIIK-6

3HAHUA:

- TUIIOBBIX y3/I0B U 3/1eMEHTOB, UX 3/1eKTPUUeCKUX Mogeseil U KOHCTPYKLUH;

- 9KCIepUMeHTa/IbHOTO MCC/Ie[loBaHMSI U aBTOMAaTH3MPOBAHHOIO IMPOeKTUpOBaHusl ycrpoiicte CBU u
aHTEeHH;

- 1pobieM 3/1eKTPOMarHUTHOW COBMeCTUMOCTH;

- COBpPeMeHHbIX MeTOZIMK NpoekTrpoBaHusl CBY ycTpoiicTs;

YMeHuUs:

- pa3pabaTbIBaTh TeXHUYECKOe 3a/laHKe Ha ITPOeKTHPOBaHUe aHTeHH U ycTpoiicts CBY;

- OCHOBHBIe [TPOrpaMMbl KOMITbEOTEPHOI0 MoZie/inpoBanust aHTeHH U CBY ycTpoiicTs;

HABbIKU:

M3MepeHHs] OCHOBHBIX XapaKTepUCTHK Y [lapaMeTpOB aHTeHH.
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2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HducuurivHa YCTPOUNCTBA CBU U AHTEHHBI siBisieTcs AUCLUTUIMHOMN 06s3aTeIbHOM YacTH
6:10ka 1 mporpamMMbI IOATOTOBKY 110 HarpasieHuto 11.05.01 Paduo3nekmpoHHble cucmeMbl U KOMNAEKChL.

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
IMPOEKTUPOBAHUS ITPUBOPOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-1 — CniocobeH mpeCcTaBUTh a/IeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHHU HAayuHYH0 KapTUHY
MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX TTOJIOKEHHI, 3aKOHOB I METOZIOB €CTeCTBeHHBIX HayK M MaTeMaTHKH

¢ OIIK-2 — Cnoco6eH BBISIBISATE €CTECTBEHHOHAYYHYHO CYIITHOCTB TPO0/ieM, BO3HUKAIOIIUX B XOfe
rpoeccroHanLHOM JiesiTe/IbHOCTH, U TIPUMEHSITh COOTBETCTBYIOIINM (PU3MKO-MaTeMaTHueCKHit arapar
J1st X hopMasnv3aliiy, aHalir3a U MPUHSTHS PellieHus

¢ OIIK-4 — CniocobeH NMpOBOJUTE 3KCIIEPUMEHTAJIbHBIE UCC/IEZIOBAHMS U BIaZIeTh OCHOBHBIMU TIPHEMAaMU
06paboTKU U Mpe/ICTaB/IeHUs IKCIIEPUMEHTATbHBIX JaHHbBIX

¢ OIIK-6 — CrniocobeH yuMThIBaTh CYILeCTBYHOLIME U MePCIeKTUBHBIE TeXHOIOTHH TIPOU3BO/CTBA
PaJro3/1eKTPOHHOM arrapaTypbl TIPH BLITIOJTHEHUH HayuHO-UCCIIe/I0BaTeTbCKOM U OTTBITHO-
KOHCTPYKTOPCKHMX paboT



3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

3. CTPYKTYPA 1 COAEPXKAHUE NTVCHUIIVINHbI

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

KYPC

CEMECTP

HaumMeHoBaHMe pa3/ie/ioB U JUJAKTHYECKHX
eHHHIY

BCEI'O

AypuTopHBIe 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit
NPAaKTHKYM

IlpakTHyeckue
3aHATHA

CamocrosTebHasA
paboTa cTyAeHTOB

®dopmupyemast
KOMIeTeHIus, %

IICK-5

OIIK-2

OIIK-5

OIIK-6

Pazpen 1. Begenue. Posib 1 3HaYeHHe yCTPOHCTB
CBUY 1]aHTeHH B pa3/MyHbIX 00/1aCTsIX HAyKH 1
TeXHUKH, HeOﬁXO,E[l/IMOCTb U3yueHus AUCLUIIIMHBI B
paMKax JaHHO¥H crerjuanbHoCTH. TexHUKa
6e3omacHocTH nipu paboTe ¢ ucrounrkamu CBY
SHEpPrHu.

Paspen 2. YerpoiicrBa CBY. 2.1 DneMeHTbI IMHUNA
riepeziauy M Coriacylolje ycrpoiicrsa. OCHOBHbIE
3/1eKTPHUUeCKHe XapaKTePUCTUKHU IMHUN TIepe/jaun.
HeperynsipHocT B iMHUAX nepefaun. Coriacyrolye
YCTPOICTBA, COe/JUHeHHs, TPaHC(HOPMATOPhl TUTIOB
BOJIH, NIOZ[BIDKHbIE U BpalljaloIiecs: COeJUHeHusl. 2.2
MarpuuHast Teopus Lierieli CBU. BonHOBbIe MaTpULbI
paccesHus U nepezau. 2.3 Tpexmneurie coeJMHEHNS].
CummetpuuHbliii H —tpoiinuk. CornacoBaHHble
TpoHHHUKH B ruiockocTsix E u H. KonbleBoit
Pe3UCTUBHBIN fienuTenb. 2.4 UeTipexmieurie
coeziuHenysi. HaripasnieHHble oTBeTBUTEIH. MOCTBI.
2.5 YacToTHo-u36uparesbHbie Gpuastpsl CBY.

Kraccudukanyst ¥ IpUHLKUIBI OCTPOEHHs (HHUIBTPOB.

TMonsTHe 0 MeToAAx pacueta ¢puastpos CBY. 2.6
KommyTupytoiue 1 dasupyrolye ycrpoiictea CBU.
MexaHHueCKHe aTTeHI0aTophl 1 (ha3oBpallareu.
D/eKTpUUeCKH yIIpaB/sieMble aTTeHI0aTOPbI 1
(azoBparjare. MexaHHuecKHe KOMMYTaTOPbI 1
riepeksrouarenu. 2.7 Gepputossle ycrpoiictea CBU.
SIBneHys B MOMarHUueHHbIX peppurax Ha CBU.
LIupKynaTopbl, (hazoBpariaTe/y, BeHTHIH,
TiepecTpanBaeMble (GUIBTPBI Ha (hepprTax.

37

23

10

11

14

30

30

30

30

Paspen 3. OcHoBBI Teopuu aHTeHH. 3.1 V3nyueHne
3/IeKTPOMarHUTHBIX BOJIH. D/IEKTPO/MHAMUYeCKHe

OCHOBBI. BJIEMeHTaprIFl BHEKTpl/ll{eCKMﬁ u3jyyaresb.

TIpyHLKN epecTaHOBOUHOMN JBOMCTBEHHOCTH.
DneMeHTapHbIN MarHUTHBIN U3MyuaTesnb. M3nyyarens
TioiireHca. AHTeHHa KaK CHCTeMa 3/1eMeHTapHbIX
u3nydareneid. 3.2 XapakTepuCTUKH U apaMeTpsbl
TiepeZialoLUX ¥ MPUEeMHBIX aHTeHH. /lnarpamMmel
HarpaB/IeHHOCTH, COMPOTUB/IEHHE U3/Ty4eHHs],
BXO/IHO€ CONPOTHBJ/IeHHe, KO3(MULIMEHT 110/1e3HOr0
JielcTBUs, KO3(GdHULMEHT HarpaB/IeHHOTO JeiCTBYs,
KO3 ULMEHT yCUIeHHs], XapaKTePHUCTHKY aHTeHHBIX
obTekaresieii. [IpUHIAI B3aMMHOCTH U €0
NpMeHeHHe /1Sl aHa/IM3a MPUeMHBIX aHTeHH.
ITapamertpsl. 3.3 U3nyueHue
BHOpaTopoB.CHMMeTPUUHBIH 371eKTPUYeCKHi
Bubparop. Ilenesoii BuGparop. 3.4 Crcremsl
CBfI3aHHBIX U3/yyaTesei. PerieTka usmyyaresei.
TeopeMa yMHO)XeHHsI juarpaMM HarpaB/IeHHOCTH.
TpsMonuHeliHbIe U3Myyarolie CUCTeMbI.
PaBHOAMIUINTY/HbIE CHCTEMBI U3/TyydaTesiel.
ODKBH/ICTaHTHasl TMHelHas cucTeMa U3myyaresei
OINTHMAa/IbHBIM aMIUTUTYAHBIM Pacrpe/ie/leHHeM.
HesKBU/MCTaHTHast aHTeHHast peleTKa. 3ajaua
CUHTe3a aHTeHH. 3.5 T1nocKue pellleTKH U anepTyphl.
HaripaB/ieHHble CBOIMCTBA MJIOCKUX aHTEHHbIX
pelLIeToK U anepTyp. M3ayueHnst U3 cuH(asHOro
TIPSIMOYTO/IBHOTO PacKpbiBa. BimsiHue
HeCHH(a3HOCTU Ha JMarpaMMy HarpaB/leHHOCTH
TIOCKOTO pPacKpbiBa.ATlepTypa aHTeHHbI Kak
MPOCTPAHCTBEHHAs BXOJHAS XapaKTepPUCTHKA
Pa/iHOCHCTEMBI.

24

10

10

14

20

20

20

20

Paszpen 4. AHTeHHBIe yCTPONCTBA. 4.1 AnepTypHble
aHTeHHbI (PYTOPHbIe,TMH30BbIe U 3epKa/bHble). 4.2
JIByX3epKasbHble aHTeHHbI. 4.3 AHTeHHbI CO
CreLuanbHOI JarpaMMoit HarpaBieHHOCTH. 4.4
BonHoBogHOIIe/IeBbIe aHTEeHHBI. 4.5
MWUKpOIO/IOCKOBbIe aHTeHHbI. 4.6 AHTeHHBbI Geryyx
BOJIH. AHTEHHbI TIOBEPXHOCTHbIX BOJIH.

43

23

15

20

20

20

20

20

Pa3fen 5. AHTeHHBIe PellleTKH C 371eKTPHYeCKHM
CKaHMpOBaHHEM U ¢ 00paloTKoii curHasa. 5.1
Knaccugukaiyst aHTeHHBIX PelleToK U pelaeMble
VMU 3a/]aui. 5.2 AHTeHHBIe PelleTKH C
9/1eKTPUUECKMM CKaHMpOBaHHeM. 5.3 MHoronyuepble
aHTeHHble pellleTKH. AHTeHHbIe PeLIeTKU C
06paboTkoii curHana. 5.4 AHTeHHBI C
CHHTEe3UPOBaHHOM areptypoil. 5.5 Liudpoeie
aHTeHHble pellleTKU. 5.6 PajroonTryeckye aHTeHHbIe
perteTku. 5.7 ApanrtuBHble ADP. 5.8 INonsiTre o
CAIIP aHTeHHBIX CHCTeM.

20

14

10

10

10

10
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3 6 Paspen 6. Ismepenne napamerpos CBY 16 4 4 0 0 12 10 10 10 10
Kosiebanmii. Konrpoas CBY 6i10k0B
PaaHoTeXHUYeCKHX cucTeMm. 6.1 Vsmepenue
HarpspKeHHOCTH 3JIEKTPOMarHWTHOI'O 110714,
MOLLHOCTH ¥ YacToTel CBY KoneGanwuid. 6.2
VIamepuTenu noroiaemoii U npoxogsieii CBU
MOLHOCTH. 6.3 KOHTPO/Ib BEICOKOUACTOTHBIX
TiapaMeTpoB paZiuoriepesiarolinx, paaruonpreMHbIX U
duaepHbIX ycTPOUCTB. 6.4 OCHOBHBIE METO/bI
aBTOMAaTU3UPOBAHHBIX I/IBMEPEHI/Iﬁ XapaKTepUCTUK U
rapameTpoB aHTEHH.
Bcero 3a 6 cemecTp 144 68 34 17 17 76 100 100 100 100
Bcero no gucnuniHe 144 68 34 17 17 76 100 100 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHUe pa3jesa
TeMa NPaKTUYECKOr0 3aHITHUS aya.
n/n JUCIUNTAHBI
4acoB
1 OcHOBHBIe 3/1eKTpUUeCKHe XapaKTepUCTHUKU JTUHUN 3
nepefadu. PacueT yCTpOICTB COrslacOBaHUsI.
5 [TonyueHrie BOJIHOBBIX MaTpuL] Tpex- U 5
. YeThIpeXILIeUUX COeUHEeHUN.
Pazpen 2. Ycrpoiictea CBU. P A
3 Pacuer ¢punsrpor CBY. 3
IMpoexktupoBanue pugepHoro Tpakra CBU-uactu
4 TuroBot PJIC B BO/THOBOJHOM U 3
MHKPOIOJI0CKOBOM HCITOJIHEHUHU.
o OcBoeHMe METOAOB pacyeTa MPOCThIX
5 |Pa3gen 4. AHTeHHbIe yCTPOWCTBA. AOB P P 4
BUOpATOPHBIX AHTEHH.
Pa3pen 5. AHTeHHBIe pelleTKu C
6  |3/1eKTpUYeCKUM CKAHUPOBaHWEM U C Pacuet norenmana ADPAP. 2
06paboTkoli curHaa
Bcero 3a 6 cemecTp 17
3.3. JIaGopaTopHbIii NPAKTHKYM
Ne Homep 1 HauMeHOBaHHe Oonem,
Tema /1a00paTOPHOro MPAKTHKYMa
n/n pa3jesa JUCHUNIUHBI ayA. uacoB
1 |Pasgen 2. YcrpoiictBa CBUY. [MccieoBaHre BOTHOBOJHBIX YeTHIPEXTIEUNX COeUHEHUM. 2
2 UccnepoBanue guarpaMm HarpaB/e€HHOCTH aHTEHH ?
CaHTUMETPOBOIO U AeL[MMEeTPOBOr0 Axara3oHa BOJIH.
3 NccnenoBanue usneKTpruuecKkoil aHTeHHBI. 2
4 NccnenoBanue mos1yBOIHOBOIO 111€/1eBOT0 U3/Tyvaresis. 2
5 |Pa3gen 4. AHTeHHbIe WccnemoBaHrie MHOTOIIIE/IEBOM BO/THOBOJHOM aHTEHHBI. 2
6 YCTPOHCTBaA. Wccnenosanue arteHroaTopa U KOMMYyTaTropa Ha p-i-n- 2
Jvopax.
7 NccnenoBanue anepTypHOi aHTEHHBI CAMOJIETHOTO 9
paguosiokaropa «I'po3a».
8 MogenvpoBaHye aHTeHHbIX CUCTEM. 3
Bcero 3a 6 cemecTp 17
3.4. CamocrosTennbHas pabdora crygenrta (CPC)
No Homep n HaumeHOBaHHue Oomem,
Cojep>kaHue yueGHOro 3aJaHus
n/n pa3fena JUCHMILUITUHBI 4acoB
V3yueHre 0co6eHHOCTe! JUCLIUTUIAHBI, 3HAKOMCTBO C
1 |Pa3pen 1. Benenue. Y . Auch ’ 2
PEKOMeHyeMOH JTUTePaTypomu.
N3yyeHuie nipeyCMOTPEHHBIX MPOrPaMMOM AUJAKTAYECKUX
o eauHULL 2.1-2.2 C UCTo/Ib30BaHKWEeM pPeKOMeH1yeMoi
2 |Pasgen 2. YcrporictBa CBY. A p Ay 14
JIUTEPaTyPhl; TIOATOTOBKA K NPAKTHUeCKUM U JJabOpaTOPHOMY
3aHSITUAM; [TOJTOTOBKA K KOHTPOJIbHOH paboTe.
N3yueHue nipelyCMOTPEeHHBIX MPOrPaMMOM AUJaKTUUYe CKUX
Pasgen 3. OcHOBBI TeOpyUn Y peay p porp AUAAKT]
3 AHTOHH eauHuL] 3.1-3.5 ¢ UCronb30BaHWEM PEKOMEHAyeMOM 14
’ JIUTEPATYPhl; TIOATOTOBKA K KOHTPO/ILHOM paboTe.
4  |Paspen 4. AHTeHHble W3yueHue npeyCMOTPEHHBIX IPOrpaMMOi ANaKTUUe CKUX 20

7
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YCTPOMCTBA. eauHULl 4.1-4.4 C UCNo/Ib30BaHKMEM PeKOMeHlyeMOoMt
JIMTEepaTyphl; MOATOTOBKA K MPAKTUUECKOMY ¥ J1ab0paTOpHBIM
3aHSTHSIM; TTOATOTOBKA K KOHTPOJIBHOM paborTe.
Paspen 5. AuTeHHbIE N3yueHuie npelyCMOTPEHHBIX MPOrPAMMOM AUJaKTAYECKUX
g  |PELIETKH C S/IEKTPUYECKNM | eJUHHL 5.1-5.8 c ucnonb3oBaHNEM PeKOMeHyeMOi 14
CKaHUPOBAaHUEM U C JIUTeparypbl; NOATOTOBKA K IIPAKTUYECKOMY 3aHATUIO;
00paboTko¥i curHana. TIO/ITOTOBKA K KOHTPOJILHOM pabore.
Paspen 6. Msmepenue o
.. |VI3yueHue npelyCMOTPEHHBIX IPOrPaMMOU AUJAKTHUE CKUX
napametpoB CBY kosebaHui. N
6 enuHuL] 6.1-6.4 ¢ UCIIo1b30BaHKEM peKOMeHyeMOoM 12
Kontpons CBY 610k0B ) o
JIMTEepaTyphl; MOATOTOBKA K KOHTPOJIBHOM paborTe.
pafiiOTeXHUYeCKUX CUCTEM.
Bcero 3a 6 cemectp 76
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 6| 7 8 9 |10 11 12 13 14 15 |16| 17
JIP, OTu BII3, JIP, JIP, OTu TR JIP, Bomnp
6 o TIP | | Owa oo p [KOHTP.P{ZIP[BII3 ~ ° © o" |BII3 [P BII3 oT;.Pno BII3 n?)T;.P Kowtp.P|JIP| " -

YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
o JIP — naboparopHasi pabora;
e Ortu. o JIP — otuet no JIP;
o BII3 — Bonpockl/3afianus 1o Temam I13;
¢ Koutp.P. — KOHTpO/IbHAs paboTa;
e Bomp. 3K3 — BOIPOCHI K IK3aMEeHY.

Tekylui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B [JUCKPETHbIe BpeMeHHble HHTepBaJIbl B
cnenyrommx dpopmax:
¢ IMarHocTUYeckas pabora;
e saboparopHasi paboTa;
e otuer o JIP;
e BOINpPOCHI/3afiaHus 1o Temam [13;
e KOHTpOJ/IbHast paboTa;
*  BOIIPOCHI K 5K3aMEHY.

HpOME)KyTO‘lHaﬂ dTTecTalus IIpOBOJUTCA B (l)OpMaXZ
¢ 5S5K3dMeEH.
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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 TIOATOTOBKM 10 HaripaeieHuto 11.05.01 PaduosnekmpoHHble cucmeMbl U KOMNAEKCbl.

[ucruruivHa peanusyetcs Ha dakynsTeTe M MHbDopMalioHHBIX U ynipasstoiux cucrteM BI'TY "BOEHMEX"
M. [J.®. Yerunosa kadenpoit 14 PAIIMOS/IEKTPOHHBIE CUCTEMEI YTIPABJIEHUA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
[ICK-5 crocoOHOCTb BLIMOMHATL MaTeMaTUYeckoe MOZeTMPOBaHue OOBEKTOB W IPOIIECCOB IO THUIIOBBIM
MeTOJUKaM, B TOM UHCJ/Ie C UCI0/Ib30BaHUEM CTaH/apTHBIX [aKeTOB MPUK/IaJHbIX IPOrpamm;
OTIK-2 crmocoOHOCTh BBISBISATH €CTECTBEHHOHAYUHYIO CYIIHOCTh TIpo0JeM, BO3HUKAWIIUX B  Xofie
npodecCUOHANBLHON AesaTeIbHOCTH, U TPUMEHSITb COOTBETCTBYHOLMN (PU3UKO-MaTeMaTHyeCKWil ammapar Ajist
Yx (popManu3alyy, aHanu3a v IpUHATHS pelleHus;
OIIK-5 crmocoOHOCTb BBITIONHATL OIMBITHO-KOHCTPYKTOPCKUE paboThl C yyeToM TpeOOBaHWI HOPMAaTHBHBIX
JIOKYMEHTOB B 00/1aCTH pa/Ii03JIeKTPOHHON TEXHUKH U MH(HOPMAIMOHHO-KOMMYHUKAI[MOHHBIX TeXHOIOTHH;
OIIK-6 crocoOHOCTh YUYMTBHIBAaTh  CYIIECTBYIOIIME W TIEPCIIEKTUBHbIE TEXHOJIOTMU  TPOU3BO/ICTBA
PaZMO3IeKTPOHHOM anmnapaTypbl NPy BBIMOJIHEHWHA Hay4YHO-UCC/Ie[0BaTeIbCKOU M OMBITHO-KOHCTPYKTOPCKUX
pabor.

CoJep>kaHue JUCLIMIUIMHBI 0XBaThIBaeT KPYTr BOIIPOCOB, CBSI3aHHBIX C TeOpHel U TeXHUKOW aHTeHHO-(h1/IePHBIX
YCTPOMCTB, OCHOBaMU TeOpWUM JIMHUM Tiepefjau W IpeJCTaB/ieHWeM pas3inuHble ycTpoiictBa CBY c
WCIO/b30BaHUEM MaTPUYHOIO HCUMC/IEHWS UX BHEIIHMX XapaKTepHUCTHK. PaccMaTpuBarOTCs BOMPOCHI
TIOCTPOEHHs M pacueTa pa3lNyHbIX TUIOB aHTeHH, B ToM urcie CBY 1 aHTeHHBIX pelieTok.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKyLui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIe BpeMeHHble HHTepBaJIbl B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e otuet o JIP;
e BOIPOCHI/3afiaHus 1o Temam [13;
e KOHTpO/bHasi pabora;
e BOIPOCHI K 5K3aMeHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOAUTCA B CI)OPMaX:
¢ D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWCIUTUTUHBI

MIpeAyCMOTPeHbI TeKLUOHHbIe 3aHsTHs (34 4.), mpakTudeckue 3aHsTvs (17 4.), maboparopHelii npakTukym (17
4.), cCaMoCTosITe/IbHasi paboTa cTyzaeHTa (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

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.

FO. T. 3bipsiHOB, I1. A. ®@entonuH, O. A.
Benoycos. . AuTtenHsl: CaHkT-IleTepbypr:
Jlanb, 2020 (2 - 5)

E. . Hedénos. . Ycrpoiictea CBU n
anTeHHsl: M.: Akagemus, 2009 (2, 12 - 19)
A. H. ®népos, C. FO. Ctpaxos, A. A.
@®sépoBa. . D/IeKTPOAUHAMYKA U
pacrpoctpaHeHue paauoBosH: CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHoga, 2020 (1
- 4)

14

Wroro no pa3geny 2

14

Paspen 3. OcHOBBI TeOpUH AHTEHH.

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

FO. T. 3pipsiHOB, I1. A. ®entonuH, O. A.
BenoycoB. . AurenHsl: CaHkT-ITeTepOypr:
Jlanb, 2020 (1 - 6)

E. U. Hedépos. . Ycrpoiictea CBU u
aHTeHHbI: M.: Akagemus, 2009 (23, 24)
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" nm. []. ®@. YctuHoBa, 2020 (1

-4)

14

Wrtoro no pasgeny 3

14

Pa3pen 4. AHTeHHbIe YCTPOMCTBA.

N3yueHue ripelyCMOTPEHHBIX POTrPaMMOi
JujakTuueckux egunul 4.1-4.4 ¢

12

B. B. CmupHoB, B. I1. CMmonuH. .

20

Ycrpoiictea CBY: JLEI'TY "BOEHMEX"
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HCII0/Ib30BaHUEM PEKOMEeH/lyeMOoM JINTepaTyphl;
TIO/ITOTOBKA K TIPAKTHUECKOMY U J1ab0paTOpHbIM
3aHSTUSIM; TIOATOTOBKA K KOHTPOJILHOM pabore.

M. . @. Yerunosa, 1986 (1 - 7)

E. U. Hedénos. . Yerpoiictea CBY u
anTeHHbl: M.: Akagemus, 2009 (3 - 8)
JI. B. IllebankoBa, B. b. PoMoguH. .
DJIeKTPOIMHAMUKA, aHTeHHbl 1 CBU-
ycrpotictBa CBJI: HoBocubupck: HI'TY,
2020 (1-9)

FO. T. 3eipsiHOB, I1. A. ®@exntonuH, O. A.
benoycoB. AutenHsl: Cankr-IleTepOypr:
Jlanb, 2020 (1 - 7)

Wrtoro no pasgeny 4

20

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.

. 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-5

Bonpocbl omKkpbimoz2o muna:

Nel M306pasuTe cXeMaTUYHO AUPEKTOPHYIO aHTEHHY (aHTEeHHA THIIA “BOJTHOBOM KaHam™).
OnuiuuTe NPUHLUI ee AeHCTBUS.

Ne 2 306pasuTe cxeMaTHUHO aHTEHHYIO PeLIeTKY, MOsICHUTe TIPUHLUII ee AeiiCTBUS U
0Cc006eHHOCTH.

Ne 3 C KakoM Lie/Ibt0 MPOU3BOUTCS] 30HUPOBAHUE JIMH30BOUW aHTEHHbBI?

Ne 4 M300pa3uTe CXxeMaTHUHO I1[e/1eBYI0 aHTeHHY. OTMIIIUTE IIPUHLIUI ee 1eHACTBUS.

Ne 5 B uem 3ak/irouaeTcs 3a/jlaua CUHTe3a aHTeHH?

Ne 6 Krnaccuduriupyiite ckaHUpYIOLie aHTeHHbBI TI0 XapaKTepy CKaHWPOBaHUs (I10 TUITY
yIpaBJieHys1 IPOCTPaHCTBEHHOTO T10/I0KEeHUs] JIyya).

Ne 7 V306pa3uTe cXeMHBIN 3CKU3 U OTUIINTe TIPUHLIMT JeiicTBUs aHTeHHbI KaccerpeHa.
Kaxyto posib BBINOJHSIOT B Heil BCIioMoraTe/lbHOe M OCHOBHOe 3epKasia?

Ne 8 K yemy npuBogAT nuHeliHbIe (a30Bble HCKa)XXeHUS HAa M3/IyYalolleM 37ieMeHTe aHTeHHbI?

Ne 9 IMokaxyTe cxeMaTUYHO PACIIONIOKeHHe OIMKHel, JalbHel U TPOMeXXyTOYHOM 30H
OTHOCUTENbHO aHTeHHHI. [laiiTe MosicHeHue.

Ne 10 3a cueT yero oCyIleCTB/SeTCs CKaHUPOBaHUE JUarpaMMbl HallpaB/eHHOCTH 3epKa/lbHON
aHTeHHBI?
Bonpocbl 3akpblimozo muna:

Ne 1 HaripaB/iieHHBIe CBOWICTBa CUMMETPUUYHOTO BUOpaTOpa NPy CUHYCOMATbHOM

PacIrpoCTpaHeHUH TOKa OTIPeJesIsiFOTCSl OTHOILIEHHUEM. . .
JJIFHBI TI7Ieda BUOpaTopa K ero pajuycy.

JJIVHBI T171e4a BUOparopa K /i/IHe BOJHBI.

pajuyca BUOparopa K Ji/IMHe BOJHEI.

pajiryca BUOpaTopa K ero BOSTHOBOMY COTIPOTHB/IEHUIO.
Ne 2 [JuarpaMMy HampaB/IeHHOCTH KaKOTo BH/a CO37Ia0T CeKTOPUaIbHbBIE PYTIOPHI?

BeepHoro tuna
WrospuaToro tumna
TopownganbHOro THIA

KocekancHoro Turma
Ne 3 OrntuMarbHas pyropHasi aHTeHHa UMeerT. ..

MaKCHMaJjbHO IIMPOKYH0 JUarpaMMy HarpaB/eHHOCTH.
MaKCHMabHbIA KO3(PULIMEHT 110/1e3HOTO AeMCTBUS.
MaKCUMaJbHBIN KO3 PULIMEHT NCTIOMb30BaHus IOBEPXHOCTH pyIiopa.

MaKCHMa/bHBINA K03 PULMeHT HarpaBIeHHOTO AeUCTBYS.
No 4 JIMH30BbIe aHTEHHBI Pa3/Ie/ISIFOTCS Ha YCKOPSIOIIHE U 3aMe/IJISIOIINEe B 3aBUCUMOCTH
OT...

TIOKa3aTeJist IPeJIOMJIeHUs JINH3bI.
TJIOIA/IA PacKpbIBa JTUH3bI.
THIAa 00/ TyyaTesis.

B3dWMMHOT'O PACIIO/IOXKEHUSA 06J'IyanEJ'[H W JIMH3BI.
Ne 5 JIMH30BBIMM aHT€HHAMM C rnepeMeHHbIM KOBCI)CI)I/IL[I/IEHTOM MpeJjIoMJIEHUS ABJIAKOTCA. ..

aHTeHHBI Ha YCKOPSIIOLLUX JIMH3AaX.
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aHTEeHHBI Ha 3aMe/JISOIIUX JINH3aX.
JIMH30BBIE aHTeHHBI JTroHeOepra.

PYIIOPHO-/IMH30BbIE AHTEHHBI.
Ne 6 ocu rapaboMuecKoro 3epKasa UCIOb3YIOT IS ..

OTKJ/IOHEHHS MaKCMMYyMa irarPaMMBbI HAIIPpaB/IEHHOCTH.
MaKCHUMM3allin KOSCI)C])I/IL[I/IQHTB HaripaB/IEHHOI'O AEﬁCTBHH.
Cy’>KeHHs JrUarpaMMbl HallpaB/IeHHOCTH.

yBenmuenus KII/.
Ne 7 JuarpaMMa HaripaB/IeHHOCTH MapaboIMUueCKol 3epKanbHON aHTEeHHBI OPMUDPYETCH. . .

pedieKTopoM
3epKajioM
obyuatesiemM

JIMH301
Ne 8 Kak ycTpoeHb! HeB3auMHble ycTpoiicTBa CBY — BeHTUIU U LIUPKY/ASITOPHI?

Onu copeprkat TpaHsucrtopsl CBY.
Onu copeprkar guoge! ['aHHa.
OnHu cofiepyKar noAMarHiyeHHble heppuTbi<strong>.</strong>

OHu copeprkat TonbKo JuHud CBY.
Ne 9 Hawnbonee yacTo UCIonb3yeMble MeTOABI Y3KOTIOJIOCHOTO COT/IaCOBAHUS HAarPy3KH C
JIMHUel nepefaun. ..

YeTBePTHBOJIHOBBIN TpaHcdopmarop, nuied.
CTyTIeHYaThbIl TpaHcdopmarop.

9KCIIOHeHLIUAIbLHBIM TpaHchopMaTop.

[Tornoruress.

Ne 10 B 1ByX3epkanbHOM aHTEHHe I10 cxeme ['peropy Masnoe 3epKaso SIB/SIETC. ..
I'unep6omon HBEIM
SITUTICOUHBIM
1apabo/I0HIHBIM
cheprueckum

OIIK-2

Bonpocbl omkpbimoz2o muna:

Ne 1 [HaiiTe ornpesiesieHye pery/sipHOl JIMHWY TiepeJau.

Ne 2 Kakwue 1iesmi mipecieiyroT Npy BK/IFOUEHWH B JIMHUIO Tlepeiayu COIVIaCyroLero
J/1eMeHTa?

Ne 3 Kakue cornacymoliue yCcTpoicTBa UCIOJB3YIOTCA B Y3KOM M10JI0CE YacToT?

Ne 4 HapucyliTe 1 nosicHuTe cxeMy COI/IaCOBaHHsI METOJ0M YeTBEPTHBOJIHOBOTO
TpaHcdopmMaropa.

Ne 5 B kakoMm ciryuae ueTBepTHBOTHOBBIN TpaHC(HOPMATOP Ha3bIBAIOT TIOHKAIOIIUM, a B
KaKOM TOBBIIIAOIM?

Ne 6 [aiiTe onpeiesieHrie HalpaBJeHHOTO OTBETBUTEJISI.

Ne 7 Kaknmuy BetMmurHaMM OLIEHUBAETCS 3/IeKTPUYeCKasi IPOYHOCTb aHTEHHBI?

Ne 8 B uem paznuune mexxay ko3ddurmenTom ycunenus anteHHsl (KH/) u koaddurimenTom
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Ne 2

Ne 3

No 4

Ne 5

Ne 6

HarpaBJ/IeHHOTO JielicTBuUs aHTeHHBI (KY)?

OTMeTbTe NpeuMyllieCcTBa U HeloCTaTKU C/lelyI0LUX pa3sHOBUAHOCTEH ArarpaMm
HaripaB/iieHHOCTH ([IH): MpoCTpaHCTBeHHBIX (TPeXMEPHBIX) U IJIOCKOCTHBIX
(ZBYMepHBIX), B MOJISIPHBIX U MIPSIMOYTO/IbHBIX KOOPAWUHATaX, HEHOPMUPOBAHHBIX U
HOPMHMPOBaHHBIX.

CdopmynupyiiTe onipesiesieHre fanbHel 30HbI aHTEHHBI.
Bonpocbl 3aKkpbimozo muna:
CBUY-ycTpoiicTBa — 3TO YCTPOKCTBa, paboTaroljye Ha YacTOTaXx. ..

10kl ... 300 MI'g
100 kI'1y ... 300MTI'
100MI'1g ... 300I' T

100T Ty ... 3000I'Ty
ITpu pexxume Geryiieit BOJHbI B AJIMHHOW JIMHUH. . .

SHeprsl Ma/IaloIIel BOTHBI TIOJTHOCTHIO OTPA’KaeTCsl OT HAarpy3KU U BO3BpalLjaeTcst
oOparHo B TeHepaTop.

MOLI[HOCTb, TepeHoCHMast Nafiaroliieil BOIHOM, TIOMHOCTBIO BhIZIe/IsIeTCs B Harpy3kKe.

YacTh MOUTHOCTH T ]Al0IIeH BO/THLI TEPSAETCS B Harpy3Ke, a 0CTa/lbHasA 4acTh B BUJIE
OTpa’kKeHHOH BOJIHBI BO3BpalljaeTcsi 06paTHO B reHepaTop.

HeT Harpys3KH.

B MpAMOYTOJIbBHOM MeTa/lJ/IM4€CKOM BOJ/IHOBO/I€ C OAHOPOAHBIM U3J/IEKTPUYECKHUM
3alioJIHeHrWeM MOTr'yT CyIlieCTBOBATh BOJIHEI K/jlaCCa...

EuT
HuT
EuH

T
Hpe,qeanaﬂ MOILIIHOCTh UMeeT HaMuMeHbIlIee 3HaUeHNre I1pU riepesiaye 11o...

T10/IOCKOBBIM JIMHUAM
KOdKCHaAJ/IbHBIM BOJIHOBOJaM KPYIJIOI'O CeUeHUs
KOaKCHaJ/IbHBIM BOJ/JIHOBOZAM IPAMOYTOJ/IBHOTO C€YEeHUA

I10JIbIM BOJ/THOBOJaM

Kako#i Buz n3ruba obecrieurBaet Jiydiiive pe3y/bTaThl M0 COIVIACOBAHHUIO B )KECTKOM
KOaKCHa/bHOM TpakTe?

IIpocToit yronKOBBIM.
CKpyT/IeHHBIH.
[TnaBHBIN.

C cormacyroumm cpe3om.
CKpyTKa BOJTHOBOZAHOM JIMHUM Tiepe/jauy TipeJjHa3HaueHa AJis. . .

paciirpeHud 1roJjioCbl 4aCTOT.
HW3MEeHEeHMs HallpaB/IeHWs BO/JTHOBOAHOI'O TPAKTA.

H3MeHeHHne Q)BBOBOﬁ CKOPOCTH BOJIHBI, paCHpOCTpaHH}OH.IEﬁCH 10 BOJTHOBOAY.

20



OIIK-5

Ne 7

Ne 9

Ne 10

Ne 1l

Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

V3MeHeHUs! TUI0CKOCTH TTOJISIPU3aLif, PacrpoCTPAHSIONeHCs TT0 BOTHOBOZY BOJIHBI Ha
TpebyembIii yroun

,ﬁnﬂ JuHui nepefaun s3Hepryuy CBY riperouTHTe/bHBIM SBISIETCS PEXUM. ..
Geryiiei BOHBI.

CcTosTueid BOJTHBI.

CMeIlIaHHbIX BOJIH.

XO0JIOCTOI'O XO4a IMpy ABYXCTOPOHHEM BKJ/ITFOUEHUU.

KakuM yC10BUSIM [JO/DKHO Y/|OBI€TBOPSITH COTIPOTHB/IEHHE HArpy3KH J/isi obecrieueHust
pexxuma Oeryiiieii BOJHBI?

AKXTHBHas 4aCThb Harpys3Ku JO/DKHA PABHATHCA HYJIHO, 4 pedKTUBHAA YdCTh HAIPY3KU
JO0J/DKHA PAaBHATHCA BO/THOBOMY COITPOTHBJ/IEHUIO JIMHUM.

AKTHBHas UaCTh Harpy3KH [JOJDKHA PaBHSATHCS BOJIHOBOMY COTIPOTUBJIEHUIO JIMHUY, a
peakTHBHasl YaCTh Harpy3KH JI0/DKHA PaBHATHCS HYJIIO.

n dKTHBHAsA, 1 p€aKTUBHAaA UdCTHU HAI'DY3KU AO/DKHBI DABHATHCA BOJIHOBOMY
COITPOTUBJ/IEHUIO JIMHUN.

AXTHBHas UaCTh Harpy3KH JI0JDKHA PABHATHLCS HYJIIO, @ PeaKTUBHAS YaCTh Harpy3Ku
MOJKeT UMeTh JIF00oe 3HaueHue.

W peanbHasi cor/iacoBaHHast Harpy3ka uMeeT KO3(GUIIMEHT OTPaXKeHUsI PaBHBIH. ..
0

0,5

1

00

Ha npakTuKe peakTHBHble Harpy3KU pear3yloTcs B BUJE. ..
LITHIpei

reTesb

Y3KUX Lieneit

TOpLIHEN

BOHpOCbl OMKpblMO2o munda:

M306pa3uTe cxeMy MpsIMOHAIPaB/IEHHOTO (COHAIPaB/IeHHOT0) HallPaBIeHHOTO
OTBETBUTEJISI C IBYMsI TUVIOCKOCTSIMA CUMMETPHH.

[laiiTe orpefienieHne perynaspHOW JIMHUM [Tepesayu.

[NepeuriciiTe OCHOBHBIE IITMPOKOTIONIOCHBIE COTTIACYHOIIHE YCTPOMCTBA.
HapucytiTe cxeMaTUYHO 3CKU3 [JBYX/ILIPOYHOTO HallpPaB/IeHHOTO OTBETBUTEJIS.
[Haiite oripesienienue ko3pduienta ycunenus (KY) aHTeHHBI.

Yro u3 cebst mpefcTaBsIeT TMH30Bast aHTeHHA. OMUILINTe TIPUHLUI ee JelCTBYS.
B kakoMm ciiyyae aHTeHHY Ha3bIBalOT aKTMBHOW?

Yem 00yCOB/IEHbI aKTUBHAS U PEAKTHBHAS COCTABJISIIOIIAE BXOJHOTO COTIPOTUB/IEHUS
AHTeHHBI?

[Haiite onpeesieHys fuarpaMMbl HarlpaB/IeHHOCTH aHTeHHb], HODPMUPOBaHHOW
[iMarpaMMbl HarlpaB/eHHOCTH aHTeHHBI.

CdopmynupyiiTe IpUHLMI “ABOMCTBEHHOCTH” (B3aMMHOCTH) B TEOPUU aHTEHH.
Bonpocbl 3akpbimozo muna:
IIpu pexxume cTosiueii BOJIHBI B JI/TMHHOMN JIMHUM. . .
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MOII[HOCTB, TepeHOCHMast TIaZIatollell BOTHOU, TIOTHOCTBIO BBIZIE/ISIETCS B HAarpy3Ke.

YacTh MOIIIHOCTH Tafarolijeil BOJIHBI TEPSIeTCS B Harpy3Ke, a OCTajlbHasi 4aCTh B BUJe
OTpaKeHHOH BOJTHBI BO3BpaIllaeTcsi 00paTHO B TeHEparop.

HeT Harpy3ku.

SHeprus najaroliell BOJHbI OTHOCTBIO OTPaykaeTCsl OT Harpy3KU M BO3BpalljaeTcs
o6paTHO B reHeparop.
Ne 2 Kpurnueckas ayvHa BosHel H10 B IpssMoyro/ibHOM BOJIHOBOJE PaBHa. ..

YABOEHHOMY pa3Mepy IIHMPOKOM CTeHKU.
TI0JIOBUHE pa3Mepa y3KOi CTeHKHU.
KOPHIO KBa/IpaTHOMY U3 IUIOLa M [TOTIEPEUHOTO CeueHMUsl.

TI0/I0BUHE BeJIMUMHbI BHYTPEHHero repruMerpa.
Ne 3 WpeanbHas peakTHBHas Harpy3ka uMeeT KO3 ULIMEHT OTpaXkeHUs! paBHBIH. . .

1
0,5
0

0

Ne 4 JIuHUs nepefiaun CUMTAETCS COITIACOBAHHOM C HAarpy3KOMW, eC/I CONPOTUB/IEHUS
HarpyskKu...

GoJ1bIiIe BOTHOBOTO COTIPOTHB/IEHUS JIMHUH.
paBHO BHYTPEHHEMY COTIPOTHBJ/IEHHIO FreHepaTopa.
PaBHO BOJTHOBOMY COTIPOTUB/IEHUIO JIUHUMU.

OoJIbIlle BHYTPEHHEr0 CONTPOTUB/IEHUS TeHepaTopa.
Ne 5 st cornmacoBaHusi akTUBHOM COCTaB/ISIFOIIEN Harpy3kKu yCTaHAB/IUBAIOT. ..

YeTBepPTHBOTHOBBIN TpaHC(HOPMAaTop
YaCTOTHBIM KOMITEHCATOP
CTyIieHYaThIi TpaHchopmaTop

IByxiTeldoBeii TpaHChOPMATOD
Ne 6 BenTtuis CBY - ycrpoiicTgo. ..

ocyujectesoiiee epegady CBY kosiebaHuii 0T reHepaTopa B COTIaCOBaHHYTO
Harpy3Ky B COOTBETCTBHM C 33/JaHHOM YaCTOTHON XapaKTePUCTHUKOM.

OTBeTB/IAOLee 33/jaHHy0 yacTe CBY sHeprum, npoxozsitieil 1o 0OCHOBHOMY TPakTy, BO
BTOPUYHBIN TPAKT.

roryIowaroIiee nepegasaemMyro no v CBY MOIHOCTE.

Tniportyckatoiriee 6e3 MoTepb MOIIHOCTE B MTPSMOM HalpaB/ieHUH, U TIPAKTHYe CKA
MOJIHOCTBIO TOoIvIoLaroiiee MolHOCTs CBY, 1oiBeeHHYO0 K ero BbIXOZY.

Ne 7 JnseKTpruuecKyre WTHIPY B KOHCTPYKLUWU Y-LIUPKYJ/IATOPA MpeJHa3HaYeHbl JJ1s. . .
COIVIaCOBaHUs BXOJ0B LIUPKY/IATOPA.

TIOBBIIIEHHS TeMITepaTyPHOI CTaOUIbHOCTH.
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TOBBILLIEHHNS YCTOMUMBOCTH XapaKTePUCTUK Y-IIUPKY/ISITOpa K H3MEHEeHHIO
MOAMarHM4MBaOLLEero moJisl.

HN3MEeHEHMHS IIJIOCKOCTH II0JIAprU3aliii HpOXO,Z[HH.[EI‘/JI BOJIHBI.

Ne 8 KosdduimenT kauecTBa 1MoympoBoJHUKOBOTO BeIK/Itouatesiss CBY onpeesnsercs Kak
OTHOLLIEHUE. ..

PeakTUBHBIX COTIPOTUBJIEHUN AM0/ja B 3aKPBITOM U OTKPBITOM COCTOSTHUSIX.
K03(hdHULIMEHTOB CTOSTUEN BOJTHBI B PeXKKIME MPOITYCKaHUs 1 3alpaHusl.
K03(hHLIeHTOB 0c/1abeHus B pe)KMMax IPOIyCKaHHUs 1 3alTpaHusl.

aKTUBHBIX COTPOTHB/IEHUH J10/a B 3aKPBITOM U OTKPBITOM COCTOSTHUSIX.
Ne 9 [TapameTp aHTeHHBI, KOTOPBIN XapaKTepu3yeT HarlpaB/ieHHbIe CBOMCTBA aHTeHHBI U
YUWTBIBaeT IOTEPU B Hell, Ha3bIBaeTCH. ..

k03¢ uiIeHTOM HarpaBIeHHOTO 1eHCTBYS.
K03 PUITMEHTOM I10/Ie3HOTO JIeNCTBUS.
k03 urieHTOM yCuieHus.

k03¢ duieHTOM 0C1ab/IeHMSI.
Ne 10 KosdduimenT HarrpaB/ieHHOTO JIeHCTBHUSI aHTeHHBI TI0Ka3bIBaeT. ..

BO CKOJIBKO pa3 cjieiyeT YMeHbIIUTb MOILIHOCTh, MOABOAUMYIO K HarlpaB/ieHHOU
aHTeHHe, 110 CPaBHEHHIO C HeHarpaBjaeHHo!M aHTeHHoM, KII/I koTopoii cuiTaeTcs
PaBHOM e[UHULIE, UTOOBI CpeJJHee 3HAUEHHE TVIOTHOCTH TIOTOKAa MOIITHOCTH B TOUKE
HaO/TIO/IEHNST 0CTAaBa/I0OCh HEU3MEHHBIM.

BO CKOJILKO pa3 cJie[lyeT yMEeHbIIUTh U3/Ty4yaeMyt0 MOIIHOCTb TP 3aMeHe
HeHanpaB/ieHHOW aHTeHHBI Ha HAIpaBIeHHYI0, YTOOLI cpe/iHee 3HaUeHHe MIOTHOCTH
TIOTOKAa MOITHOCTH B TOUKe HaOJIIO/IeHNsT 0CTaI0Ch HEM3MEHHBIM.

BeJIMUMHY yI/Ia MeXKJy HallpaB/IeHUsIMU, B KOTOPBIX HAIPsHKeHHOCTD TI0JIs1 COCTaBJ/IsSeT
0,707 OT BeMMUMHBI M0JIs1 B HAllpaB/IeHUM MaKCUMaJbHOTO U3/TyueHUs..

otHoueHue D/]C aHTeHHbI, IPU OPUEHTALMKA MaKCUMyMa ee AUarpaMmbl
HarpaB/IeHHOCTH K MOJIOXKEHUIO aHTeHHEI, TIpu ee noBopoTte Ha 180 rpaaycoB uau 90

rpajlycoB.
OIIK-6
Bonpocbl omKpbimozo muna:
Ne 1 HapucyiiTe (4 rosicHUTe) cXxeMaTHUYHO 3CKW3 CTyreHuUaToro TpaHcdopmaropa. B kakux
C/lyyasix ero LenaecooOpa3Ho WCTI0/b30BaTh B JIMHUSX Tepeiauu’?
Ne 2 Uto Ha3bIBaeTCsl COMPOTHUBAEHNEM U3/TyUeHUs] aHTeHHBI, ¥ TIoUeMy OHO CUMTAeTCsl
aKTHUBHBIM?
Ne 3 N306pa3ute MHorosenecTkoByto [IH (B MpsAMOYTO/ILHOM WU TIOISIPHOM CHCTEME
KOOP/IMHAT) U OTMEThTe Ha Hell OCHOBHOM JieneCToK (J1yu), OOKOBbIE U 3a/IHUM JIETIECTKH.
Ne 4 M300pasuTe cxeMaTHYHO KOHUUECKYIO PYTIOPHYIO aHTeHHY. OTUILINTe TPUHLUIT ee
JIeMCTBHSI.
Ne 5 YTo MOHUMAFOT TIO7, 3/IeKTPUYeCKOM TIPOYHOCTHIO aHTeHHBI? Kak Bbibupaercs
rpefie/IbHO JOMyCTUMasi MOLHOCTb B aHTEHHe?
Ne 6 OrnuimuTe Ha3HaUeHYe Tepe/arollero aHTeHHO-(PUIepHOro TPakTa, ero dhujepa u

aHTeHHbI, U300pa’keHHbIX Ha pucyHKe. Kakve QyHKLWH BLIMOMHSIET aHTeHHa, eC/Td OHa
HeToCpe/ICTBeHHO TOJK/TI0UeHa K paJiuorepeaTunKy?
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Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

No 4

|

| |
| |
4 [lepeaaTuuk ®uaep |
| 1 d > |

Kraccuduiupyiite aHTeHHBI TI0 HAlPaB/IeHHOCTH U3/TyUeHUs 1 TIpHeMa.

CpaBHuTe aHTeHHy KaccerpeHa ¢ ojHo3epKaibHOM TTapaboMyeckoli aHTEHHOWH,
OTMETHTe WX MPENMYIIeCTBa ¥ HeIOCTaTKU.

OT yero 3aBUCHT LIMPYHA JUarpaMMbl HAallPaB/IeHHOCTU aHTeHHBI?

Kak ompegensiercs KoadduiueHT Ucronb3oanus rmosepxHoctyl (KMIT) 3epkambHO-
rapabo/iMueCcKoi aHTeHHbI?

Bonpocbl 3akpbimozo muna:

[Ipu pe)xume cMelllaHHBIX BOJIH B JI/TMHHOW JIMHUM. ..

YacTb MOLJHOCTH Ta/larollield BOJTHbI TePSIeTCs B HAarpy3Ke, a OCTasbHast YacThb B BU/E
OTpa)keHHO! BOJIHBI BO3BpaljaeTcsi 06paTHO B reHeparop.

3Heprus Nnajjatoleii BOJHbI [T0JTHOCTHIO OTPaXKaeTcsl OT Harpy3KU M BO3BpalllaeTcs
oOparHO B TeHepaTop.

MOII[HOCTb, [IepeHOCHMast TIaatoll[eil BOTHOW, TIOTHOCTBIO BBIZIE/ISIETCS B HAarpy3Ke.

HeT Harpy3KH.

B KpyI/IoM MeTasyTnyeCKOM BOJTHOBOZIE C OIHOPOJHBIM [IM3/IeKTPUYECKUM 3ario/THEHUEM
MOTYT CyLL|eCTBOBaTh BOJIHBI K/1acca. . .

EuT
HuT
T

EuH
Moctom CBY Ha3bIBaloT. ..

uziea/ibHBINA Y-TPOMHUK 0e3 MoTeph.
HarpaB/IeHHbBII OTBETBUTEJIb C IePeX0JHbIM ociabnenveM 3ab.
T-00pa3sHbIii TPOMHUK.

OaslaHCHBIH fle/TTe/b MOLITHOCTH.

DNeKTpPOMarHUTHOe T0Jie W3/yJarolljell CUCTeMbl B a/ibHeli 30He B OKPeCTHOCTU TOUKU
Habso/ieHnst UIMeeT XapakTep. ..

IJIOCKOM BOJTHBI
cheprueckoii BOJTHEI
SJJIUIITUUE CKOM BOJ/THBI

LWITMHZIPUYE CKOH BOJTHBI
CHUMMeTpUYHbIN BUOGpaTOp...

o6na,qaeT HaripaB/IEHHBIMUA CBOMCTBAMHU B IJIOCKOCTHU 3JIEKTPUYECKOI'0 BEKTOPA.
SABJIAETCH U30TPOITHBIM U3/1yUaTeIeEM.
O6]'IEI,I:[H€T HaripaB/IEHHBIMHA CBOMCTBAMH B TIJIOCKOCTH 3JIEKTPUYECKOI'0 BEKTOPA.

He U3/TyuadeT 3JIEKTPOMArHUTHBIX BOJIH.
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Ne 6 W3nyuenvie BIoMb OCU BUOpaTopa. ..
OTCYTCTBYET IpH JIt000# [liHe BUOparopa
MaKCHMaJlbHO TIPH J/THEe BUOpaTopa paBHOM //IMHE BOJTHBI
MaKCHMaJIbHO TIpH [/THHEe BUOpaTopa MeHbIleH /I/TMHBI BOJHEI

MaKCHMaJIbHO TIpH JI/TMHe BUOpaTopa 60o/ibIiieli AJTMHbBI BOTHEI
Ne 7 Pe3onHaHcHas iHa BUOparopa - 3TO [/IMHa, TPU KOTOPOH. ..

peakTHBHOE COMPOTHB/IEHNE PABHO O€CKOHEYHOCTH.
aKTHUBHOE CONPOTHB/IEHNE Ha BXOZle aHTEHHbI PAaBHO HYJIIO.
aKTUBHOE COTIPOTUB/IEHUE PABHO PEAaKTUBHOMY.

PEaKTHUBHOE COTIPOTHB/IEHUE Ha BXO/Ie aHTEHHBLI PABHO HYJIIO.
Ne 8 JluneitHast cuH(a3Hasi aHTeHHast peleTka. ..

vMeeT iBa (ha30BbIX LIEHTPA, PAaCTIO/IaralIUXCs Ha KpasX JTUHEHKH W3/TyuaTesien.
uMeeT (Da30BbIN 1[eHTP, KOTOPBIN COBIIAZIAET C ee TeOMeTPUYeCKUM LIEHTOM.
vMeeT ¢a30BbIN 1IeHTP, KOTOPbII COBITJaeT C rpaHulleli Havuasa JajbHel 30HbI.

He nMeeT Cl)EIBOBOFO LeHTpa.
Ne 9 Kakas1 aHTeHHa uMeeT Hauyuliee CoriiaCoBaHue co CBO60,Z[HI>IM HpOCTpaHCTBOM?

IMupamupaneHBIN pyTIop
H-cekTopuanbHbIi pyTiop
E-cekTopuanbHbIil pyniop

AHTeHHa B BH/Ie OTKPBITOrO KOHIIa KPYIJIOTO BOJTHOBO/[A
Ne 10 JI/11 KaKUX CUTHAJIOB TIpPUeMHasi U Tiepe/iaroliiasi aHTeHHbI He 00/1a/Iat0T PHUHITUIIOM
B3aMMHOCTH?

Y3KOIMOIOCHBIX
[TnpokOnoI0CHBIX
CBepXI1LIHUPOKOITOI0CHBIX

HpI/IHL[I/IH B3dMMHOCTH aHTE€HH CIIpaBeJJINB /i1 JIIOOBIX CUTHAJ/IOB

25



