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1. LEJU U 3AJJAYM JUCLUATIIUHBI

1.1. eau TUCHUIUIMHBI:

1. emoHcTpanusa mecta u posin yctporctB CBY u aHTEHH B paMOTEXHU-
YECKOM KOMILIEKCE;

2. YCBOEHHE OCHOBHBIX TEOPETHUECKUX IMOJOXKEHUN U (PU3NYECKUX MPUH-
nunoB pevicteusa ycrpoucts CBY u aHTeHH,;

3. IlonydyeHne U 3aKpEIIEHUE HABBIKOB 3KCIIEPUMEHTAIBLHOIO HCCIEA0BA-
HUS U pacuéTa aHTeHHO-(PUIAEPHBIX YCTpocTB U TpakToB CBY.

1.2. 3aga4yu 0CBOCHUSA IUCUMILIIMHBI:

1. ®opMupoBanue 3HaHUN OCHOB TEOPUU AHTEHH, PU3MUECKUX MPUHITUIIOB
noctpoeHust yctporctB CBY M KOHCTpYKIIMA AHTEHH Pa3JIMYHOTO
Ha3HAYCHUS,

2. OcBoeHHE METOJIOB aHajW3a U pacu€ra aHTEHH Pa3JIMYHBIX JIHANa30HOB
BOJIH,;

3. @opMHUpPOBAHUE YMEHUN U HABBIKOB IO IKCIIEPUMEHTAIIBHOMY UCCIIENI0-
Banuto yctpoiictB CBY u anTeHH, 00paboTKe pe3ynbTaTOB AKCHEPH-
MEHTa, paboTe C COBPEMEHHBIMU U3MEPUTEILHBIMU MPUOOPaMU;

4. TlomyyeHne © 3aKpEIUICHUE HABBIKOB MNPAKTHYECKOTO TMPUMEHEHUSA
ycTporictB CBY u aHTEHH B paJlMOTEXHUYECKUX CUCTEMAX Pa3JIMYHOTO
Ha3HAYCHUS,

5. O3HakomieHue C TpoOJieMaMu SJIEKTPOMAarHUTHOW COBMECTHUMOCTH U
CIoco0amMu uX pelIeHHUs.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucuunnmbaa «YcrpoiictBa CBY U aHTEHHB» OTHOCHUTCS K JHCIUILIMHAM
oOs3aTenbHON yacT O1oka b.1 yueOHOro miana.

3. MIEPEYEHDb INTAHUPYEMBbIX PE3YJIbTATOB OBYUEHUSA
MO JUCHUIIJIMHE

[Ipouecc nu3ydeHus AUCHUILIUHBI « Y cTpoiicTtBa CBY u aHTEHHBD) HaNpaBiIeH
Ha (POPMHUPOBAHUE CIAEAYIOMIMX KOMIIETEHIIUN:

OIIK-1 - CrmocobOeH mNpeAcTaBUTh aJAEKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHWI HAy4YHYIO0 KapTUHY MUpa Ha OCHOBE 3HAHUSI OCHOBHBIX TIOJIOKEHH, 3aKOHOB
Y METOJIOB €CTECTBEHHBIX HAYK U MATEMATHKHU.

OIIK-3 - CriocoOeH K JTOTMYECKOMY MBIIUIEHUIO, 0000IIEHNIO, POrHO3H-
POBaHUIO, IOCTAHOBKE UCCIEA0BATENIbCKUX 3a/1a4 U BEIOOPY MyTEH UX JOCTHKEHHUS,
OCBOCHMIO PabOThl HA COBPEMEHHOM HM3MEPHUTEIBHOM, TUArHOCTUYECKOM M TEX-
HOJIOTHYECKOM 00OpYIOBAaHHMH, HCIIOJIB3YEMOM [UIsl PEUIEHUs pPA3JMYHbIX Hayd-
HO-TEXHUYECKUX 3aJ1a4 B 00JACTH PATUOAIEKTPOHHON TEXHUKU U MH(DOPMAIMOH-
HO-KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.



Komnerenuus

PCSYHbTaTLIOﬁyquHH,XapaKTepHSYHHHHe

chopMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-1

3HATh

(dbyHIaMeHTaIbHbIE 3aKOHBI MPUPOJLI U OCHOBHBIE (pU3HUE-
CKHE U MAaTEMATUYECKUE 3aKOHBI

YMETH

OPUMEHATh (PU3NYCCKHE 3aKOHBI 1 MaTEeMaTHUYECKHE METOIbI
JUISL pellieHus 3a7ad TEOPETHUYECKOro M IPHUKJIAJHOrO Xa-
pakTepa

BJIaACTh

HaBBIKAMU HCIIOJIb30BaHUSl 3HAHMN (DU3UKU U MaTeMaTUKH
MIPY PELICHUU MPAKTUYECKUX 3a70a4

OIIK-3

3HAaTb

METOJIbl PELICHUS 3a/1a4 aHaJu3a U pacuyeTa XapaKTEPUCTHUK
PaIUO3TIEKTPOHHBIX CHUCTEM U YCTPOMCTB C NMPUMEHECHUEM
COBPEMEHHBIX CPEJICTB U3MEPEHUS U MPOCKTUPOBAHUS

YMETH

MOATOTaBIMBATh HAy4YHbIE MyOJUKAIlMU HAa OCHOBE PE3YJib-
TaTOB UCCIEOBAHNI

BJIaACTh

HAaBBIKAMU MCIIOJIB30BAHUS METOJO0B PELICHUS 3a7a4 aHaIu3a
U pacyeTra XapaKTEPUCTUK PATUOIIIEKTPOHHBIX CUCTEM U
YCTPOUCTB




4. OBBEM JUCHHUIIJINHBI

OO6miast Tpya0eMKOCTh AUCHUIUIUHBL «YcTpoiictBa CBY 1M aHTEHHBI» CO-
CTaBJIsIeT 7 3.€.
Pacnipenenenue Tpy10€MKOCTH TUCUMIUIMHBI IO BUAAM 3aHATUA

OuHnas popma 00yueHust

Bua yue6GHoit paboThl Bcero CemecTtpsbl

4acoB 6 7
AyauTopHble 3aHATHS (BCEro) 126 54 72

B ToM uncne:

Jlexuuu 72 36 36
Jlabopatopusie padoTsl (JIP) 54 18 36
CamocrosTesibHas pabora 54 27 27
KypcoBoit mpoekT + - +
Bua npoMexyTOYHOM aTTeCTallMU - DK3aMEH 72 27 45
OO6miast TPy 10€MKOCTh gac | 252 108 144

3a4. eJl. 7 3 4

5. COAEP KAHUE JUCHUIIJVIMHBI (MOAYJISA)
5.1. CopepxaHue pa3gesoB [AUCUMIUIMHBI UM pacrnpejaelieHHe
TPYAOEMKOCTH 10 CeMeCTPaM U BHIaM 3aHATHI
Ounas ¢popma o0yueHus, cemectTp 6

JIab. Bcero,
Ne /it HanmenoBanne TeMsr Coneprkanue paszgena Jlekig sam CPC qac

1 Knaccuduxarms, xa- Pons yctpoiicte CBY u anteHH B paauo-
PaKTEpUCTHKY U Mapa- |TeXHUIECKNX CHCTeMax M Komiuiekcax. Kimac-
MeTpsl yerpoiicts CBY |cudukanus yerpoticts CBY u anTens.

U aHTCHH Xapaxkrepuctuknu ycrpoiicte CBY: koa¢-
(HUIUEHTHl PacIpOCTPAHEHUs] BOJHBI, 3aTyXa-
HUs, (a3bl; BOIHOBOE CONPOTHBICHHE; KOI(-
(HUIUEHT OTPaXKEHUsI BOJHBI MO HANPSHKEHHIO;
ko3 dureHTsl Oerymeld u CTosue BOJH;
BXOJHOC CONPOTHUBIICHHE; KOIPPHUIUECHT TI0-
JIC3HOTO JCHCTBUSL.

XapaKkTepUCTUKH AHTEHH: XapaKTEepHCTHKA
(mrarpaMma) HampaBICHHOCTH; (a3oBas H II0-
JISIPU3AIOHHAsT XapaKTePUCTHUKH; JEHCTBYIO-
masi BeICOTa (JuIMHA); 3G QEKTHBHAs IUIONMAb
(TIOBepXHOCTH); KOIPPHUIUCHT HCTIOIH30BAHUS
Iomaan; Kod(GUIUEeHTs! yCUIeHNs, Hampas-
JICHHOTO ¥ TIOJIE3HOTO JICHCTBHS; CONMPOTHBIE-
HHE W3IyYeHUs, BXOJHOE CONPOTHUBIICHUE;
JIOMyCTUMasi M3IydaeMasl MOIIHOCTb; pabodmit
JIMana30H 9acTOT; ITyMOBasi TEMIICpaTypa.

2 JInanu nepemaun CBY PexxuMer paboTel TrHUM TIepenadn 6e3 1mo-

Teph W C IMOTepsIMH. MeTaanmdecKue BOJIHO-

BOJBI. PeskrMBI pabOTHI BOTHOBOIA.
[IpAMOYTONIbHBIA, KPYIIIBIA M KOAaKCHAIIb-

10 4 6 20
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HBII BOJIHOBO/IBI.
INonockoBbIe IMHUY TIEpEadn.
CoenuHeHNs, M3THOBI W CKPYTKH JIMHHUH
nepeiadn.
IMepexoms! MEeXIy THHIAMH IEpPEaadn.
Be16op HHNM IIepenayn.

3 CortacoBaHue JIMHUH Llemn cormacoBanus TUHUK epenadu ((Hu-
nepenaan CBY ¢ Ziepa) ¢ Harpy3Koi (aHTEHHOI).
Harpy3Koi u CUMMeT- Crioco0bl ¥ YCTPOWCTBA Y3KOMOJIOCHOTO
pupoBaHue COTJIacOBaHMS (YETBEPTHBOJIHOBEIM TpaHC(Op-
MaTop, IOCIEOBATCIAbHBIA W IapajieIbHbII
ek o).

Crioco0BI 1 yCTPOKCTBA MIMPOKOIIOIOCHOTO
COTJIaCOBAHMS  (YACTOTHBIE  KOMIICHCATOPEI,
CTymeH4YaTsle TPaHC(HOPMATOPEI, IUIABHEIC IIe-
pexompl).

CuMMeTpHpyIonme ycTpoHcTBa: (yHKIUH,
U-KOJICHO, YeTBEPTHBOIHOBEIN CTaKaH.

4 VYerpoiictea CBU OneMeHTH BOJTHOBORHOTO Tpakrta CBU:
Harpy3K”, TPOHHUKH, HAIPaBICHHLIE OTBETBU-
TEJIN, MOCTOBBIC yCTPOICTBA, MHOTOKAHAJIBHBIC
JIETTUTENIN MOIITHOCTH, TPaHC(HOPMATOPH! TUIIOB
BOJIH.

VYerpotictea CBY ¢ nmpumenenunem ¢eppu-
TOB: OCHOBHBIE CBoOWcTBa (pepputoB, BeHTHmH| 10 8 9 27
LUPKYJSATOPHL.

VYupasmsiomue ycrpoiicrBa CBU: ycTpoii-
cTBa ynpasieHus ammnTy ot CBY-konebanmit
(BBIKITIOUATEINN, KOMMYTATODBI, aTTEHIOATOPEL,
OTPAaHMYUTENN MOIIHOCTH, (ha3oBpamareny,
TIOJISIPA3ATOPBH).

Yacel Ha KOHTPOJIb 27

Hroro 3a cemectp 1{ 36 18 27 108

Ounas ¢popma o0yueHus, cemectTp 7

Ne /it HawnmenoBanue TeMbl ConepxaHue pasnena Jlekig f:f' CPC Bgzzo’
1 CuMMeTpHIHBII Pacnpenenenne Toka Ha CHUMMETPUYHOM
BUOpaTOp Bubparope. Ilone m3myuenns Bubpatopa. [ua-
rpaMma  HampasieHHOcTH.  Koagdwumuent
HarpaBlieHHOro aeiictBus. [leiicTByromast aimu-
Ha (BbICOTa) BHOparopa. CompoTHBIECHHE W3- 6 ] 5 19

JIy9€HHS ¥ BXOJHOE CONIPOTUBIICHHUE.
[IrpokomnonocHble CHMMETPHYHEIE BHOpa-
TOPEL.
INopxmroueHne CHMMETPUYHOTO BHOpaTOpa
K (UICpPHOMY TPAKTY.

2 AHTEHHBIE PEIIETKH OyHKINE ¥ BO3MOXHOCTH AHTEHHBIX pe-
métok. CrnocoOBl yNpaBIeHHS ITOJIOXKEHHEM
JMarpaMMbl  HaNPABIEHHOCTH. OKBHIWCTAHT-
HBIE 1 HeOKBUIUCTAHTHBIC AHTEHHBIE PEIIETKH.

®daznposannsle anTeHHble peméTkn (DAP):
aktuBHBIEe 1 maccuBHble PAP. Cxemsl mocre-
JIOBATENBHOTO U MapautensHoro nuranust GAP.
IIpoxonHas u OTpakaTelbHAs CXEMBI paclpe- 8 8 6 22
JIETICHUsT TIMTaHUA (PacTpeneNuTeNnn ONTHIe-
CKOTO THIIA).

MsHoromyuyeBble aHTeHHbIe pemérku. Ilo-
clefoBaTeNbHas W TapaulenbHas IHarpaMMo-
00pa3yromme CXeMBbl.

AnanTuBHBIE aHTEHHBIE PEmETKH. CXEeMBl
aJaNTUBHBIX PEIIETOK.

3 AtepTypHBbIC aH- PymopHsle, 3epKanbHbIe, TapaboInIecKie U
ternsl CBU JMH30BEIe aHTeHHBI. OOIydaTeny 3epKabHBIX 8 8 6 22
AHTCHH.
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IMapaGomonumHApUIecKas aHTCHHA.
AHTeHHa C JUarpaMMoON HAaINpaBICHHOCTH
KOCEKaHCHOH (hOpMBEIL.

AHTEHHBI JJIS TEJIe-
BUJIEHUS, paiuope-
JICWHBIX JTMHUH,
CILyTHHKOBOH H KOC-
MUYECKON pajgno-
CBS3U

TeneBU3HOHHBIE AHTEHHBL IEpearoNIne
(TypHUKETHBIE, TaHENBHBIC, PaJHAIbHBIE BHO-
partopsl); TpHUeMHBIE (IUPEKTOPHBIC, 3UI3aro-
oOpasHbIe).

AHTEHHBI PafHOpPENICHHON JMHUM MPSIMON
BUIMMOCTH: OCHOBHBIE TpeOOBaHUS, ABYX3ep-
KabHas CAMMETPUYHAst aHTEHHA CO CMETIICHHO
(OKaIBHOM OCHIO, AHTCHHa C BBHIHECEHHBIM
obirygareneM, pynopHO-Tlapabonndeckas aH-
TEHHA, TIEPUCKONINIECKast aHTCHHA.

AHTEHHBI TSI CITyTHUKOBOHM U KOCMHYECKOM
paIMoCBSA3U: AaHTEHHBI 3€MHBIX CTAHIMI U OOp-
TOBBIE AaHTEHHBI CHCTEM CITyTHUKOBOH CBSI3H.

IluTanue aHTEHH.

22

Pacuer u npoexru-
poBaHME YCTPOHCTB
CBUY u aHTeHH

Pacuer u npoexTupoBanue aHTCHH. MeTobl
pellleHus 3a7a4d CUHTe3a aHTeHH. Maremarude-
CKOE MOJCIMPOBAaHHE AHTEHH M YCTPOMCTB

CBU.

ABTOMAaTH3MPOBAHHOE MPOEKTHPOBAHHE
yerpoiicte CBY u anTeHH: 00mias XxapakTepH-
CTHKA TIpoIlecca NPOCKTUPOBAHUS AHTEHH; OC-
HOBHBIC IPUHIUIEI aBTOMATH3AI[UU IIPOCKTHU-
POBaHHUS; CpPEICTBA ABTOMATH3AIMU IPOEKTH-
POBaHUS; KOMITBIOTEPHBIC IIPOTPaMMbI aBTOMa-
TU3aIUH TIPOEKTHpoBaHUs ycrpoiicts CBY u
AQHTCHH.

Yacsl Ha KOHTPOJIb 45

WTtoro 3a cemectp 2 36 36 27 144

Htoro 3a roa 72 54 54 252

5.2. [lepeyeHn 1a00paTOPHBIX PadOT

JlaGopaTopnas padora Ne 1. MccinenoBanue BOIHOBOIHBIX JUHUM TIepeayn;
JlaGopaTopnas padora;

Ne 2. VccnenoBanue BOTHOBOJAHBIX (PEPPUTOBBIX IUPKYISATOPOB;
JlaGopaTopnas padora Ne 3. MccinegoBanue 3epkajdbHOM aHTEHHBI C KOcCe-
KaHCHOU JrarpaMMOi HalpaBICHHOCTH;

JlaGopaTopnas padora Ne 4. MccneqoBanue UpEeKTOPHON aHTCHHBI;
JlaGopaTopnas padora Ne 5. MccneqoBanue qupeKTOPHON aHTCHHBI;
JlaGopaTopnas padota Ne 6. McciaenoBanue KapAuOUIHOM aHTECHHBI

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB

B cooTBeTcTBUU ¢ y4eOHBIM IJIAHOM OCBOCHME NUCIUIUIMHBI MPEyCMaTpH-
BAET BBHIMOJHEHUE KyPCOBOTO MPOEKTa B 7 CEMECTpE.

[IpumepHas TemaTHKa KypcOBOTO MPOEKTa (paboThI):

6.1. IIpAMOyTONBHBIN BOJHOBOJ.
6.2. Kpyruiblii BOJTHOBOZ.
6.3. KoakcuanbHBIN BOJHOBOJ,.



6.4. [ToJI0OCKOBBIE TMHUY NIEPEIAvH.

6.5. CoequHeHnE TUHNM NIEpeIadn.

6.6. Ilepexoapl MeX 1y JIMHUSMH IIEPEIavn.

6.7. Y3konosiocHOe corjlacoBanue JInHuM nepeaaun CBY ¢ Harpy3kou.
6.8. lllupokomnosocHoe cornacoBanue JuHUM nepenaun CBY ¢ Harpy3koil.
6.9. YcrpoiicTBa cornacoBanus tuHui nepegaun CBY.

6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17
6.18
6.19
6.20

. Harpy3ku CBY.

. TpOoiHUKH.

. HanmpaBiieHHbIE OTBETBUTENM.

. MocToBBbIE yCTpOICTBA.

. MHOTrOKaHaJIbHBIE AETUTEIN MOIIHOCTH.
. Bentunu.

. HHupKynsaTOpHL.

. ®azoBparmarenu.

. [lonspuszaropsl.

. [lupamutanbHas pyrnopHasi aHTEHHa.

.PyHOpHO—HI/IHBOBaH AHTCHHA C JIMH30H M3 HNCKYCCTBCHHOI'O JIUJJICK-

TpHKA.

6.21
6.22
6.23

6.24.
6.25.
6.26.
6.27.
6.28.
6.29.
6.30.
6.31.
6.32.
6.33.
6.34.
6.35.
6.36.
6.37.
6.38.
6.39.
6.40.

. PyniopHo-1MH30Bas aHTEHHA ¢ METAJJIOTIACTUHYATOM JIMH30M.
. AusnexTpruyeckas aHTeHHA-JIMH3A.

. MerannomiacTuH4yaTasi aHTeHHa-JIMH3A.
PynopHo-napabonuyeckasi aHTEHHA.

IIepuckonunyeckasl aHTEHHA.

[TapaGonnueckuii HUIUHIIP.

3epkanbHasi aHTEHHA ISl TEJIEBU3MOHHOTO BEIIaHUSI.
JIByX3epKajibHasi aHTECHHA.

JupekTopHas aHTeHHA (aHTEHHA «BOJHOBOM KaHAID).
CIi0’)kHast aHTEHHA C BpallaroIIeNCcs NOJISIPU3ALUCH.
MHoroiiieneBasi BOJTHOBOIHAS aHTEHHA.

CnoxHasi cTepKHeBasi JUAJIEKTpUUYECcKasi aHTCHHA.
MHoroBuOpaTopHasi aHTEHHA C aKTUBHBIM PehISKTOPOM.
MHoroBubpaTopHasi aHTEHHA C allepUOJUIECKUM PePIECKTOPOM.
PoMOuueckasi anTeHHa.

[TapaGosious BpameHus.

YacToTHO-HE3aBUCUMAas AHTEHHA.

dazupoBaHHasi aHTCHHAs PEIIeTKA.

MHoromny4deBast aHTeHHasl peLIEeTKA.

AnanTuBHaAsA aHTEHHAS pElIeTKA.

3agauu, pemaeMple IPU BBINOJIHEHUH KyPCOBOTO MPOEKTA:
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L4 HpOCKTI/IpOBaHI/Ie AHTCHHOM CHCTEMBI B COOTBETCTBUH C 3aJaHHbIMHA Tpe6013a—
HUAMU

e PacueTr OCHOBHBIX IMAPAMETPOB CIPOEKTUPOBAHHON AaHTEHHON CUCTEMBI

Y4eOHBIM IJIaHOM O JAUCHUIUIMHE HE MPETyCMOTPEHO BBIMOJHEHUE KOH-
TPOJIbHOU pabOTHI.

7. OHEHOYHBIE MATEPUAJIBI JJISI TPOBEJIEHUS IPOMEXKY-
TOYHOM ATTECTALIMM OBYYAIOLIUXCS MO JUCLHMUIIJIMHE
(MOJY.JIIO)

7.1. Onucanue mokasarejieil 1 KpUTepHeB OLEHMBAHUS KOMIETEHIIHIA
HA PA3JIMYHBIX 3TANaxX X (OPMHUPOBAHUSA, ONIUCAHNE IIKAJ OLEHUBAHUS

7.1.1 DTan TeKyuiero KOHTpoJst

PGSYJIBTaTBI TCKYHWICTO KOHTPOJIA 3HAHUU U MEKCECCHOHHOM arTecrannu
OLICHUBAKOTCA I10 CH@I{YIOHICIZ CHCTCMC:

«aTTCCTOBAHY,

«HE€ aTTCCTOBAH».

Komnerennus Pesynnraret o6yyenus, Kpurepun ATTecTOBAH He arrecroBan
XapaKTepu3ywiue
OLICHUBAHHS
cpopMHUpOBaHHOCTH KOMITe-
TEHIHH
OIIK-1 3HATh AxTtuBHas pabora Ha Beimonnenue pa- Heseimonxenue

MPaKTHYECKNX 3aHATHIX, 00T B CpOK, TIpefly- |paboT B CPOK,

(dyHIaMeHTalIbHbIE 3a-

OTBEYAET HA TEOPETMUECKUE |CMOTPEHHBIN B Pa-  |IIPEIyCMOTPEHHBIN
KOHBI IPUPOABL 1 OC~ BOIIPOCHI TIPY 3alIUTE Kyp- |00UYMX mporpaMmax |B paboumx mpo-
HOBHBIE QU3MIECKHE H | coporo mpoekTa rpamMmax
MaTEMATHIECKHE 3aKOHBI
yYMETh Pelnenue cTanIapTHBIX Brmosnnenne HeBbImonuenue

TIPUMEHSATH (hU3NUe-

MMPpaKTUYCCKUX 3aJia4,

pabort B cpoK,

pabort B cpoK,

HAIUCAHKUE KYPCOBOTO IPELYCMOTPEHHBIH | PeTyCMOTPEHHBIH
CKHC 3aKOHBI 1 MaTC- pOEKTa B paboumXx mpo- B paboumXx mpo-
MAaTHYECKUE METOJIBI rpaMmax rpaMmax
IS pEIEHUs 33124
TEOPETHYECKOTO U MPH-
KJIAJIHOTO XapaKTepa
BIIAJIETh PelieHyie IPUKIAIHbBIX Brinonuenue Hesbinonuenve

3a1a4 B KOHerTHOﬁ

paboT B CpOK,

paboT B CpOK,
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HAaBBIKAMH HCIIOJIB30-
BaHMS 3HaHWH QU3UKHU 1

MPEMETHON 00JIaCTH,
BEITTOJTHEHYE TUTaHa paboT

IPeSyCMOTPEHHBIN
B pabouux mpo-

IPEIyCMOTPEHHBIN
B pabouux mpo-

MaTeMaTUKH TIPH pe- 10 pa3paboTKe KypcOBOrO | rpamMmax rpamMmmax
IIEHMH PAKTHYECKHX TIpOeKTa
3a1a4
OIIK-3 3HATh AxTtuBHas paborta Ha Bemonnenue Heseimonxenue
IPAKTHYECKUX 3aHATUAX, | paboT B CPOK, paboT B CpOK,
MCTOMBI PCIICHUA 381189 grgeyaeT Ha TEOPETHYE- IPELYCMOTPEHHBIH | PeTyCMOTPEHHBIH
aHajn3a 1 pacuera Xa- | cxpe Bonpockl MpM 3amUTe | B paboumx mpo- B pabo4ux 1po-
PaKTCpUCTHK pa/iio- KYPCOBOTO ITPOEKTa rpammMax rpamMmax
3JIEKTPOHHBIX CUCTEM U
YCTPOWCTB C IPUMEHE-
HUEM COBPEMEHHBIX
CPEJICTB M3MEPEHHS 1
TIPOEKTHPOBAHHUSI
YMETh Pelienne cTanIapTHBIX BeInonHeHne HeBbInosHenue
TIPaKTHYECKUX 3a/1a4, paboT B CpOK, paboT B CpOK,
HOATOTABINBATH HAITMCAaHUE KYPCOBOTO PENYCMOTPEHHBIN | TTPETyCMOTPEHHBINA
Hay'HbIe MyOMMKaIH poeKTa B pabo4ux 1po- B pabo4ux 1po-
Ha OCHOBE PE3yJIbTaTOB rpaMMax rpaMMax
MCCIIEI0BAHUI
BIIAJIETH Pelenne NpuKiIaaHbIx BeImonHeHne HeBbInosHenue

HAaBBIKAMH HCIIOJIB30-
BaHUs METOJIOB pelle-
HUS 3a/1a4 aHAIIU3a U
pacueTa XapaKTepUCTHK
PaAUOdIEKTPOHHBIX
CHUCTEM U yCTPOICTB

3aJa4 B KOHKPETHOMH
HpeIMETHON 00JacT,
BBITIOJTHEHHE TU1aHa padoT
0 pa3paboTKe KypcoBOTO
MpoeKTa

pabort B cpoK,
IPeSyCMOTPEHHBIN
B pabouux mpo-
rpamMmax

pabort B cpoK,
MPEeSyCMOTPEHHBIN
B pabouux mpo-
rpamMmax

7.1.2 JTan npoMeKYyTOYHOI0 KOHTPOJIsI 3HAHUMI

Pe3ynbTaTel IPOMEKYTOYHOTO KOHTPOJIA 3HAHUN OLIEHUBAIOTCS B 6 U 7 ce-

MecTpe JyIsi OUHOU (POpMBI 00YUEHHUSI, IO CUCTEME:

COTJIIHYHOY;
«XOPOIIIOY;

«YAOBJICTBOPUTCIILHO»

«HCYIOBJICTBOPUTCIBLHO»

Komnerenuus| Pe3yabTaThl 00yueHus,

XapaKTepHu3ylouue

oLeHNBaH

Kpurepun

OT1ianyHo

Xopowmo

YaoBia

Heynosa




copMUpPOBAHHOCTH s
KOMIIETEHIIUHU
OIIK-1 3HATh Tect Bremonnenue |BeimonHeHue Tectqd  BrimonHeHue B Tecte meHee
recta Ha 90-100% Ha 80-90% tecta Ha 70-80% | 70% mpaBwih-
(yHIamMeHTaTbHBIC HBIX OTBETOB
3aKOHBI TIPUPOIBI 1
OCHOBHBIC (pr3HUCCKIC
Y MaTeMaTHYECKUe
3aKOHBI
YMETh Tect Brmonnenne Brmmonaenue Brmmonaenue B Tecte me-
TecTa Ha tecta Ha 80-90% TecTa Ha uee 70%
NPUMEHATE H3H- 90-100% 70-80% [PaBAIBHBIX
YeCKHe 3aKOHBI 1 OTBETOB
MaTeMaTHYECKUE
METOBI TSI PETIICHUS
3a/1a4y TeopeTuye-
CKOTO ¥ IPUKJIATHOTO
xapakrepa
BJIAJIETh Tect Brmonnenne Brimonaenue Brimonaenue B Tecte me-
TecTa Ha tecta Ha 80-90% TecTa Ha uee 70%
HABBIKAMH HC- 90-100% 70-80% HPaBUIBHBIX
ITOJIL30BAHMS 3HAHUN OTBETOB
¢$u3MKHM 1 MaTeMa-
THUKU TIPU PEIICHUHN
MPAaKTUICCKUX 3219
OIIK-3 3HaTh Tect Brmonnenne Brmmonaenue Brmmonanenue B Tecte me-
TecTa Ha tecra Ha 80-90% Tecra Ha Hee 70%
MCTOIBI PEIICHHA 90-100% 70-80% HPaBUIBHBIX
3a/1a4 aHaJIu3a 1 pac- OTBETOB
YeTa XapaKTePUCTUK
PAAMOATICKTPOHHBIX
CUCTEM U YCTPOICTB C
MIPUMEHEHHUEM COBpE-
MEHHBIX CPEJICTB U3-
MEpPEHUS U TIPOCKTH-
poBaHUs
YMETh Tect Brmonnenne Brimonaenue Brmmonaenue B Tecte me-
TecTa Ha tecra Ha 80-90% Tecra Ha Hee 70%
IIOAroTaBINBaTh 90-100% 70-80% MPABHIIBHBIX
HaYYHBIC ITyOIrKa- OTBETOB
LMY Ha OCHOBE pe-
3yJIbTaTOB UCCIIE0-
BaHUK
BJIAJIETh Tect Brmonnenne Brimonaenue Brmmonaenue B Tecte me-
TecTa Ha tecra Ha 80-90% Tecra Ha Hee 70%
HaBBIKAMH HC- 90-100% 70-80% MPABHIIBHBIX
[TOJIL30BAHMS METO- OTBETOB

JIOB peLCHHs 3a1a4
aHaJIM3a M pacuera

XapaKTEePUCTHUK pa-

JUOIEKTPOHHBIX




CHUCTEM U yCTPOUCTB

7.2 IlpuMepHbIH NIepeYeHb OLEHOYHBIX CPeICTB (TUIMOBbIE KOHTPOJIbHbIE
3aJlaHUsl UM MHbIE MATEPHAJIbI, He00X0AUMBIE /IJI1 OLleHKH 3HAHUW, YMEHMH,
HABBIKOB M (MJIN) ONBITA AeATEJIbHOCTH)

7.2.1 IlpuMepHBbIil epevYeHb 32IaHUH 1JI MOATOTOBKHU K TECTUPOBAHUIO

1. IMonepeunas snexkrpoMarnutHas BosiHa (T-Bomna) HE moxker pacmopo-
CTpaHATCS B

A. KoakcHaJIbHOM Kabene

b. kpyriiom BoJIHOBO€

B. nosiockoBoii TMHUN

[". MUKPOIIOJIOCKOBOM JIMHUM

2. KommnnanapHas JTUHUS TIEpeAady MpeICTaBIseT co0oi

A. IByXIpOBOAHYIO JINHUIO

b. TpEXnpOBOAHYIO ITOJIOCKOBYO JIMHUIO

B. MHOronpoBOJHYO IPOBOJIOYHYIO JTUHUIO

I'. koakcuaJbHBIN BOJHOBO/

3. berymas BoiHa, co3gaBaeMasl TEHEPATOPOM U JIBMIKYLIAACS B HaIpaBlie-
HHUM BO3PACTAHUS MPOAOJIBHON KOOPAWHATHI JINHUU NEPEAAUYH, Ha3bIBACTCS

A. manaromen

b. oTpaxxenHou

B. ruOpuanoi

I'. anekTpuueckoit

4. TepMUH «4eTBEPTHBOIHOBBIN TpaHChOpMATOP» YMOTPEOISIeTCsl ISl OT-
PE3KOB JIMHUM € 3JEKTpUUecKoil 1uHHOM -1, paBHOU

A

b. n/4

B. /2

I'. 3n/4

5. Ha gacrore 1 I'Ty cormacoBanHass Harpys3ka, NOAKIIOUYEHHAS K TPAKTY C
BOJIHOBBIM conpoTtuBieHueM 50 OM, UMeeT MOJHOE BXOIHOE COMPOTUBIEHUE 52 + |
- 4.2 Om. Touka, COOTBETCTBYIOIIAsA TaKOMY CONPOTHUBIICHUIO, HA HOMOTpPaMMeE
Bonbnepra-Cmurta OyAeT pacnoioxkeHa B UeTBEPTH

l
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B.3
I.4
6. Ha pucyHke ceyenus npssMoyroyJbHOTO BOJHOBOJAA MOKa3aHa

J

A. pe3oHaHcHas nuadparma

b. UHTYKTUBHBIN MITHIPH

B. emxocTHas nuadparma

I'. unnykTuBHAs auadparma

7. Pexxum paboThl pe3oHaTopa, Mpyu KOTOPOM B OMPEACIEHHOM MOI0CE YacTOT
(COOTBETCTBYIOIIEH CIEKTPY MOCTYMHAIOIIETO CHUTHAlNa, JIMOO YCIOBUSIM BO30YXK-
JIEHUS TeHepaTopa) MOTYT CYLIECTBOBAaTh KOJieOAHUS TOJBKO OJHOTO THUIIA, Ha3bl-
BaeTCs

A. MHOTOMOJIOBBIM

b. ocHOBHBIM

B. pe3onaHCHBIM

I'. oxHOMOOBBIM

8.Bripoxk e HHBIMU KOJIEOAHUSIMU HA3bIBAIOTCS KOJICOAHUS

A. ¢ pa3HOM CTPYKTYpO} MOJISI U OJIUHAKOBBIMU PE30HAHCHBIMU YaCTOTaMU

b. ¢ oquHaKkoBO# CTPYKTYpOH 1O U pa3HBIMU PE30HAHCHBIMU YaCTOTaMU

B. ¢ pa3HOii CTPYKTYypO# MO U Pa3HBIMH PE30HAHCHBIMH YaCTOTaMHU

I'. ¢ o1MHAKOBOM CTPYKTYPOIi MOJIfl M OINHAKOBBIMHU Pe30HAHCHBIMU
4yacToTaMu

9. Meton ananusa ycrporicts CBY, npeaycMarpuBaromuii 3aMeHy KaXXa0ro
BBIJICICHHOTO 0a30BOTr0 2JIEMEHTa HEKOTOPOU CXEeMOM 3aMeIeHUs, COCTOSIIEH U3
cocpenoToyeHHbIX 3eMeHTOB L, C u R 1 0Tpe3koB IuHUU Nepeauu, Ha3bIBaeTCs

A. pekoMno3uuuen

b. unTerpanuei

B. nexomno3uiuen

I'. ne3unTErpanuen

10. 17151 B3aUMHBIX YETHIPEXTIOIIOCHUKOB OMPEICIUTENIb MATPUIIBI TIEpeiaun
paBeH

A. enuHuIe

b. nyaro

B. monynto koadduinrienTa oTpaskeHus

I'. moynto koapdunreHTa nepeaadu

11



7.2.2 IlpuMepHbIi NepeYeHb 3aJaHUM ISl pellleHUs] CTaHAAPTHBIX 3a-
naq

1. K npoekunonnsiM Metoiam ananusza CBY nenen oTHOCATCSA:

A. KOHEYHBIX PA3HOCTEN M KOJTOKALIUI

b. TpedrTua u koIoKaUMit

B. xoHeuHsix pazHocteil 1 byonoBa-I"anépkuna

I'. bByonoBa-I"anépkuna u Tpedria

2. KoMmmiekcHas BEKTOpHasi HOpMUPOBAaHHAsS UarpaMMa HalpaBJICHHOCTH
anreHHbl HE xapakrepusyer ee

A. cTeneHb COrJIacOBaAHUS

b. nonsipu3anmoHHbIe CBOMCTBA

B. da3zoBrlie cBoiicTBa

I'. yrioBoe pacnpenenenue nomis

3. CreneHb KOHLEHTPALUK U3JIyYEHHS B HAITPABICHUN MaKCUMyMa aMILIH-
TYJHOW THArpaMMbl HAPABICHHOCTH OLIEHUBACTCS

A. ypoBHEM OOKOBBIX JIETIECTKOB

b. koadpumenToM HanpaBIEHHOTO IEHUCTBUS

B. ko3¢ dunmenTom noyie3Horo AeHCTBUS

I'. ko3 PpuumeHTOM MCIOJIb30BAHUS OBEPXHOCTEH

4. N3zny4aromas cucremMa ¢ paBHOMEPHBIM PAaCIPEAEICHUEM aMILUIUTY AbI
BO30Y>KJIEHUSI Y JINHEHHBIM pacipeaesieHrueM (a3bl BOJIHBI Ha3bIBACTCS

A. njeanbHbIM JINHENHBIM U3ITyYaTeIeM

b. anTeHHOM pemeTKon

B. nunosaem

['. MarHuTHBIM BUOpaTOPOM

5. Cnoco0OoM nojaBieHusi TOOOYHBIX IIaBHBIX MAKCUMYyMOB aHTEHHOM pe-
metku HE sBnsieTcst

A. orpaHMYEHUE [Iara peeTKu

b. npuMeHeHne HATIPABJICHHBIX 3JIEMEHTOB

B. HEAKBUIMCTAHTHOE PACTIONOKEHUE U3TTydaTeIen

I'. cHM)KEeHUE MOIIIHOCTH U3JTYy4YCHUS

6. dopma aMIUIUTYJHON AUArpaMMbl HAITPABIEHHOCTH CUMMETPUYHOTO
ANEKTPUUYECKOr0 BUOpaTOpa B MEPUIUOHATBHOMN MIJIOCKOCTH 3aBUCHUT OT

A. BXOJTHOTO COMPOTHUBJIEHUS BUOpaTOpa

b. moJio:keHuA TOYEK NMOAKJIIOYCHUS K BUOpPAaTOpy reHeparopa

B. pacnpenenenus Toka BJ0Jib BUOpaTopa

I'. Tonmmuasl BUOpaTopa

7. 3 ceMeiCTB quarpamMM HarpaBJIEeHHOCTH BUOpaTOpa B MEPUANOHATHHOMN
IJIOCKOCTH JUIsl pa3nuuHbIX 1/ A ciydaro 1 = 0.5A cooTBeTCTBYET KpHrBas

12
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90 120 150 e°

Al
b.2
B.3
I.4
8. ®a30BbBIM IIEHTP CUMMETPUYHOTO JJIEKTPUIECKOTO BUOpaTopa
A. COBIAJAET C €ro CepearuHOmn

3!

. OTCYTCTBYET

B. pacnonaraercs Ha OJHOM U3 €0 KOHLIOB

I'. o0s1agaeT cUILHOM AUCHIEpPCHEN

9. MHOXMWTEIb HAIIPaBJIEHHOCTH JIBYX BUOPATOPOB MPU UX PAaBHOAMILIU-
TYyAHOM BO30YXJIEHUH U pacCTOSIHUU Mexay Humu 0.254 B rpaduyeckoM npe-
CTaBJICHUHU UMEET BUJ KapAHOUIbI, €CIIU CABUT (pa3 BO30YKAAIOIIMX ITH BUOpa-
TOPBI TOKOB PaBEH

A.0

b.n/2

B.n

I'n/4

10. [TaccuBHBIN U3Ny4yaTedb B CUCTEME CBSI3aHHBIX BUOPATOPOB, 0OECIIeun-
BAIOIIMI MAKCUMYM U3ITy4YEHHUS B CTOPOHY aKTUBHOTO BUOPATOpPA, HA3bIBAETCS

A. THpEKTOpOM

b. o0syuarTesiem

B. pednextopom

I'. mynTom

7.2.3 IlpuMepHbIii IepevYeHb 3aJaHUI /151 pellleHUus] NPUKJIAIHbIX 32124

1. [Ins m3imy4yeHus BOJIH ¢ KPYTOBOM IOJISIPU3AaLMEN MUKPOIIOJIOCKOBBIE aH-
TEHHBI
A. He IpPUCIOCO0JIEHBbI
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b. B030y:k1aroTcs KBaJipaTypHO (B pe30HaTOpE MPUCYTCTBYIOT KOJIEOaHUS
JIBYX OPTOTOHAJbHBIX JIMHEWMHBIX MOJISIPU3aLIM ¢ paBHON aMILTUTY0M U B3aUMHBIM
($ha30BbIM CABUTOM £ Tt/ 2)
B. B30y 1ar0Tcsa KoakCHAIbHOM JIMHUEH
I'. momxkHbBI paboTaTh B AuamnazoHe yactoT He 6onee 10 I'T
2. HecuMMeTpHUUHBIN MTOTYBOJHOBOU 3JIEKTPUUECKUNA BUOPATOP PE3OHUPYET
Ha yactore 2.5 ['T, mpu 3TOM €ro JyinHa COCTaBIsAeT
A. 12 cm
b. 25 mMm
B.25 cm
I''12,5cm
3. KoadduimeHT crosiueit BOJHBI OJTHO3HAYHO CBSI3aH C MOAYJeM ko3¢ du-
[UEHTa OTpaxxeHus yepe3 hopmyiy
A.1—|p|
L-lpl
" 1+|p|
B. 1+|p|
1-|pl
r. 1+|p|
4. OpoHT BOJHBI B TUPAMUJIAIBHOM PYyOPE UMEET
A. chepuueckyto popmy
b. miockyro popmy
B. nmnnaapuueckyto popmy
I'. nmannapuveckyio ¢gopmy ¢ odpasyronieii, napauiejbHoi Bektopy H
5. ConpoTuBIIEHUE U3TyUYEHUS MTOTYBOJIHOBOTO BUOpaTOpa MpUOIU3UTEIHHO

pPaBHO

A. 200 Om

b. 50 Om

B. 75 Om

I'.1 kOm

6. OnHOM U3 1enel, mpecienyeMbIX IpU CO3MaHNU (Pa3UpPOBAaHHBIX aHTEHHBIX
PELIETOK, SIBIISIETCA

A. popMupoBanue rIyOOKUX MUHUMYMOB U MAKCUMYMOB B aMIUIUTYAHOU
JIH, HanpaBJIeHHBIX HA TIOMEXY

b. co3panue ropouaanbHoi JIH Bceil aHTEHHOM CHCTEMBbI

B. BeipaBHMBaHUE (pa3 CUTHAIOB BCEX DJIEMEHTOB, BXoAsamux B DAP

I'. noBpIIIEHHE BXOAHOTO COMPOTHUBJICHNS] aHTEHHOM PELIETKU

7. HanipaBnenue BekTopa YMoBa-llolTuHra coBmamaer ¢

A. HampaBJIECHUEM BEKTOPA HAMPSHKEHHOCTH JIEKTPUYECKOTO OIS

b. HanpaBJIeHHEM BEKTOPA HANPSI?KEHHOCTH MATHUTHOIO I10JISI

B. HampaBieHueM nepeHoca 3HEPTUU BOJHBI

I'. HamrpaByieHMEM BEKTOpPa MAarHUTHOM MHIYKIWUH

8. [IpuHuMn paboThI pa3BsI3bIBAIOIIUX YCTPONUCTB BOJIHOBOJIHOTO THIA OC-
HOBaH Ha

A. sdpdexre Korrona-MyTona
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b. addexre Dapanes

B. 3¢ dexre lomaepa

I'. ckua-3pekTe

9. UronpyaToil nuarpaMMoil HanmpaBJIEHHOCTH 00JIa1at0T:

1) meTneBoit BUGpaTop,

2) TEM-pymop,

3) 3epkanbHas mapabonudeckas aHTECHHa,

4) CUMMETPUYHBIN JIEKTPUUYECKUI BUOpaTop,

5) meneBast aHTeHHa Oeryiiel BOJIHbI,

6) TYpHUKETHBII BUOpATOP

A.2,3,5

b.1,4,6

B.2,3,5,6

I'. Bce

10. AHTEHHBI, Y KOTOPBIX MOXKET OBITh BBIJICJICHA MJIOCKAs! TOBEPXHOCTh
packpbiBa, POpMHUPYIOIIAs OCTPOHANPABICHHOE U3TyUYEHUE, OTHOCATCS K

A. BUOpAaTOpHBIM

b. monockoBbIM

B. MUKpPOIOJIIOCKOBBIM

I'. aneprypubIM

7.2.4 IlpumepHBbIii IepevyeHb BOMPOCOB ISl MOATOTOBKH K 3a4eTy
He npenycMoTpeHO yueOHBIM IIaHOM.
7.2.5 IlpumepHbIii epevyeHb BONMPOCOB ISl MOATOTOBKH K IK3aMeHY

1. Ponp u 3HaueHune ycrpoiictB CBY u aHTEHH B pagMOTEXHUYECKUX
CUCTEMAaX U KOMIUIEKCAX.

2. Knaccuduxanus yctporicta CBY u aHTeHH.

3. Xapaktepuctuku yctpoiictB CBU: ko3¢ duiimenTsl pacnpocTpaHeHus
BOJIHBI, 3aTyXaHus U (asbl.

4. Xapaktepuctuku yctpoiictB CBY: xosdduuuentsl orpaxenus, Oe-
TyIIed U CTOSYEH BOJIH.

5. Xapakrepuctuku ycrpoictB CBY: BXO0mHOE CONPOTHUBIECHUE JTUHHUU
nepeaadyu, Ko3hPUIUMEHT MOJIE3HOr0 AEUCTBUS.

6. XapaKTepUCTUKH aHTEHH: JUarpaMMa HampaBi€HHOCTH, ¢da3oBas U
MOJISIPU3ALIMOHHBIE XapAKTEPUCTUKH.

7. XapaKTepUCTUKH aHTEHH: JAeCTByromas BeicoTa (uHa), 3hdek-
THUBHAS IJIOIIA/Ab (MIOBEPXHOCTH), KOA(PPUIIMEHT UCTIOIH30BAHUS TIIOIAIH.

8. XapakTepuCTUKU aHTEHH: KO3 (PUIIMEHTH! YCUJICHHUS], HAPABICHHOTO
Y TIOJIE3HOTO JIENCTBUSL.
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9. XapakTepuCTUKN AHTEHH: CONPOTUBIICHUE H3TYy4YEHUS, BXOJHOE CO-
MIPOTHUBJIEHUE, IOITyCKaeMas U31ydaeMasi MOITHOCTb.

10. XapakTepuCTUKN aHTEHH: pa004Yuil AUANa3oH 4acToT, IIyMOBas TEM-
neparypa.

11. Pexxumbl paOOThI IUHUM TIEpeaaun 0e3 IOTEPh U C MOTEPSIMHU.

12. Metannuyeckue BOTHOBOABL. PesxxrMbl pabOThI BOJIHOBO/IA.

13. IIpAMOYTOJIbHBIN BOJTHOBOJ.

14. Kpyrmislii BOJIHOBOLI.

15. KoakcuanbHbIil BOJTHOBO/I.

16. ITonockoBbI€ IMHUY NTEPEAAYH.

17. CoenviHeHus1, U3rUOBI U CKPYTKU JIMHUHN MIepeayu.

18. Ilepexoasl MeX Iy TUHUSIMU MEPEAAUH.

19. BriOop nuHumM nepeaayu.

20. Ilenu cornacoBaHusl JIMHUU NIepeadu C Harpy3Koi (aHTEHHOM).

21. CriocoObl U yCTPOMCTBA Y3KOMOJIOCHOTO COTJIACOBAHUS.

22. CnocoObl U yCTPOMCTBA HTUPOKOTIOJIOCHOTO COTJIACOBAHUS.

23. CuUMMETpPUPYIOIIHAE YCTPOUCTBA.

24. Harpy3ku, TPOMHHUKH, HAITPABIICHHBIE OTBETBUTEIIH.

25. MocToBbIE YCTPOWCTBA, MHOTOKAHAJbHBIE JEIUTEIN MOIIHOCTH,
TpaHc(popMaTOpbl TUIIOB BOJIH.

26. OcHOBHBIE CBOMCTBA ()ePPUTOB.

27. ®eppUTOBBIC BEHTUJIH.

28. ®eppuUTOBBIE HUPKYIATOPHI.

29. YcrpolictBo ynpasienus ammntyaoi CBY-konebanui.

30. CumMeTpHUYHBIM BUOpATOp: paclpoCTpaHEHHWE TOKa, JuarpaMmma
HaIpPaBJICHHOCTH.

31. CummetpuuHbiii BUOpaTop: KO3 (PUIIMEHT HANPABICHHOTO JAEUCTBUS,
NEeUCTBYIOIIAs BhICOTA (JUIMHA), COMIPOTUBIICHUE U3TyUCHUSI.

32. CnocoObl MOAKIIOYEHUE CUMMETPUYHOTO BUOpaTopa K (QuiaepHOMY
TPaKTy.

33. Anrennbie pemeTku. CrnocoObl ympaBieHUs] TUarpaMMOW Harpas-
JIEHHOCTH.

34. DKBUIMCTAHTHAsI U HEDKBUIUCTAHTHAS AaHTECHHBIE PEIIETKHU.

35. ®azupoBanHbie aHTeHHbIe pemeTku (DAP). AKTUBHbBIE U TACCUBHbBIE
DAP.

36. ®AP: Cxembl noCneq0BATENBHOTO U NAPATUIETBHOIO TUTAHUSL.

37. IIlpoxogHass W OTpa)kaTrelbHas CXEMbl PACIpPENEICHUS MOIIHOCTH
(pactpenenureny ONTUYECKOTO TUIA).
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38. MHoroiiyueBbsle aHTEHHbIE pemeTku. llocnenoBarenvHass u mapain-
nenbHas quarpammooopasytomiue cxemsl (J1OC).

39. AnanTUBHBIC AHTEHHBIC PEIIETKH.

40. PynopHbI€ aHTEHHBI.

41. 3epkanbHble AHTCHHBI.

42. JINH30BbIE AHTCHHBI.

43. OOmyyaTenu 3epKaJIbHbIX aHTECHH.

44. TTapabonuyeckuil UIMHAP (MapaOoIOUMIMHAPUYECKAs AaHTCHHA).

45. KocekaHCHas aHTEHHA.

46. Ilepenaromne TeJIC€BU3NOHHBIC AHTCHHBI.

477. IlpueMHBIE TEIICBU3MOHHBIC AHTCHHBI.

48. AHTEHHBI 111 PaAUOPENEHHBIX JTUHUM.

49. AHTEHHBI AJ1s1 CIIyTHUKOBOM M KOCMUYECKON PagUOCBSI3H.

50. AHTEHHBI 1711 MOOMIBHOM (TIOABUAKHOM) paIMOCBSI3H.

51. Metoasl pemieHus 3aJ1a4 CUHTE3a aHTEHH.

52. Marematndeckoe MoaenupoBanue ycrpocts CBY u anTeHH.

53. ABTOMAaTU3UPOBAHHOE MPOEKTUPOBaHKe yCcTpoilcTB CBY u aHTEHH.

7.2.6 MeToauKa BbICTABJICHUS OLECHKHU MPHU NMPOBEACHUN MPOMEKYTOU-
HOH aTTecTallu

DK3aMeH MPOBOAMUTCS MO OuiieTaM, KaXJbli U3 KOTOPBIX COJEPKUT 3 BO-
npoca u 3anauy. Kaxaplii mpaBUiIbHBIA OTBET HA BOMIPOC OIIEHUBAETCA 5 Oaiiamu,
3amayda oueHuBaercs 10 Oamnamu. MakcuMalibHOE KOJIUYECTBO HAOpaHHBIX OAJIIOB
—25.

1. Onenka «HeynoBieTBOPUTENBHO» CTABUTCS B CiIy4yae, €CIU CTYACHT
Habpan meHee 10 6amioB.

2. OueHka «Y 1OBJIETBOPUTEIBHO)» CTABUTCA B CIydae, €CJIM CTyAEHT Ha0pa
ot 10 o 15 6annos

3. OueHka «Xopouio» CTaBUTCA B cllydae, eciu cTyAeHT HaOpan ot 15 go 20
OaIIoB.

4. Ouenka «OTINYHO» CTABUTCS, €CIU CTYJEHT HaOpain ot 20 10 25 6amios.

7.2.7 I1acmopT OLIEHOYHBIX MATEPHAJIOB

KonTponupyembie Kon xontponupyemoii | HanmeHnoBanue
n/m | pa3aensl (Tembl) | KOMOETEHIUH (WUIU €€ | OLIEHOYHOIO
JTUCHUTUTAHBI 4acTH) CpelcTBa
Knaccudukanus, xapak- | OIIK-1, OIIK-3 Tecrt, 3amura nado-
TCPUCTHUKHU U ITapaMCTPhI PaTOPHBIX pa60T,
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ycrporictB CBY u aHTeHH

YCTHBIN OIIPOC, JK-

3aMeH
JInanm nepenaun CBY | OIIK-1, OIIK-3 Tecrt, 3ammuTa 1a00-
paTOpHBIX padoT,
YCTHBIN OIIPOC, JK-
3aMeH
Cornacosanune auaum 1me- | OIIK-1, OIIK-3 Tecr, 3amuTa nado-
penaun CBY ¢ Harpyskoii PaTOPHBIX paboT,
¥ CUMMETPUPOBAHUE YCTHBIH OTPOC, K-
3aMeH
VYerpoiictea CBY OIIK-1, OIIK-3 Tecrt, 3amura nado-
paTOpHBIX PadoT,
YCTHBIN OIIPOC, JK-
3aMeH
Cummerpuunsiii Bubpatop | OIIK-1, OIIK-3 Tecrt, 3amura nado-
paTOpHBIX padoT,
YCTHBIN OIIPOC, JK-
3aMeH
AHTEHHBIE PEIIETKU OIIK-1, OIIK-3 Tecrt, 3amura nado-
paTOpHBIX padoT,
YCTHBIN OIIPOC, JK-
3aMeH
Aneprtypusbie antenusl | OIIK-1, OIIK-3 Tecrt, 3amura nado-
CBY PaTOpHBIX paboT,
YCTHBIN OIIPOC, JK-
3aMeH
Antennn! g tenesuge- | OIIK-1, OIIK-3 Tecr, 3amuTa nado-
HUS, PAIUOPEIIENHBIX JIU- PaTOPHBIX PadoT,
HUH, CTyTHUKOBOW H YCTHBIH OTPOC, K-
KOCMHUYECKOU PaInOCBA3U
3aMeH
Pacuer u npoektupoBanue | OIIK-1, OIIK-3 Tecrt, 3amura nado-

ycrporictB CBY u aHTeHH

paTOpHBIX padoT,
YCTHBIN OIIPOC, JK-
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3aMCH

7.3. Meroauyeckue MaTepuaJibl, ONpeae/silole NpoueAypPbl OLEHHU-
BAHUS 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEJIbHOCTH

TecTtupoBaHue OCYHIECTBISIETCS, JUOO MPU MOMOIIM KOMIBIOTEPHOU CH-
CTEMBbI TECTUPOBAHUS, JTUOO C UCIOIH30BAaHUEM BBIJJAHHBIX TECT-33JaHUN Ha Oy-
Ma)XHOM Hocurene. Bpems tectupoBanuss 30 MUH. 3aT€M OCYLIECTBISIETCS MPO-
BEpPKa TECTa AK3aMEHATOPOM M BBICTABIISIETCS OIIEHKA COIVIACHO METOJMKE BBI-
CTaBJICHUS OLICHKU IIPHU MPOBEACHUH MPOMEKYTOUHON aTTECTALlUH.

Pemienne craHmapTHBIX 3a7ad OCYLIECTBISIETCS, TUOO MPHU MOMOIIU KOM-
MBIOTEPHOUN CUCTEMBbI TECTUPOBAHUS, TUOO C UCIIOJIb30BAHUEM BBIJJAHHBIX 3aJ1a4y Ha
OymaxkHoM HocuTene. Bpems pemienus 3agau 30 muH. 3aTeM OCYILECTBIISIETCS
MPOBEPKA PEUICHHS 33/1a4 SK3aMEHATOPOM M BBICTABIISIETCS OLIEHKA, COTJIACHO Me-
TOJMKE BBICTABIICHUS OLICHKH MPU MPOBEICHUU MPOMEKYTOUYHOU aTTECTALUN.

Pemniennie mpuKIIagHbIX 3a/a4 OCYLIECTBIISIETCS, TUOO MPHU MOMOIIU KOMIIb-

IOTEPHON CHUCTEMBI TECTUPOBAHUS, JIMOO C MCIIOJb30BAHMEM BBIJIAHHBIX 3a7a4y Ha
OymaxkHoM HocuTene. Bpems pemienus 3agau 30 mMuH. 3aTeM OCYILECTBIISIETCS
MPOBEPKA PEHICHUA 3a/1a4 K3aMEHATOPOM W BBICTABIISIETCA OLIEHKA, COTJIAaCHO Me-
TOJMKE BBICTABIICHUSI OLICHKH MPU MPOBEICHUU ITPOMEKYTOUYHOU aTTECTALINU

8 YYEBHO METOANYECKOE U UTH®POPMAILIMOHHOE
OBECIHIHEYEHUE JUCHUIIJINHBI

8.1 IlepeyeHbp yuyeOHOU JHMTEPATYpPbl, HEOOXOAMMOW /sl OCBOCHMS
AMCHUTIIAHBI

1. AuTeHHO-(uaepHBIE YCTPONCTBA U PACIIPOCTPAHEHUE PAIUOBOJH: yueO-
Huk / I'.A. Epoxun, O.B. YUepnsimos, H.JI. Ko3sipes, B.I'. Kouepxesckuii. [lox pes.
I''A. Epoxuna. — M.: I'opsiuas nunaust — Tenekom, 2007. — 491 c.

2. ®enba SA.H. OcHoBBI TeOpuM aHTeHH: yueb. mocobue. — M.: [Ipoda, 2007.
—491 c.

3. Antennsl / FO.T. 3wipsiHoB, I1.A. ®emaronnn, O.A. benoycos u ap. — CII6.:
Jlanp, 2020. — 412 c.

4. 3amotpunckuii B.A. Ycrpoiictea CBY u anTenHsl: yueb nocodue. Yactob
1. Ycrpoiictea CBY / B.A. 3amotpunckuii, JI.W. lllanruna. — Tomck: TTYCY u P,
2012. - 223 c.
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5. Bysinos FO. U. PactipocTpaneHue pajoBOJIH U aHTEHHO-(UIEPHBIE
ycTpoicTBa: yued. nocodue / FO.W. bysauos, I'.I'. I'ommn. — Tomck: TYCVYP, 2013.
—300c.

6. Hedenos E.N1. AuTenHo-puaepHbie yCTPOICTBA U paclpoOCTpaHEHUE pa-
IHOBOJH: YueOHHuK. — M.: Axkagemus, 2006. — 320 c.

7. AuTenHo-puaepHble ycTpoicTBa: yued. mocoodue. — Boponex: ®I'bOY
BO «BopoHexckuil rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET», 2016.

8. 'opbauer A.Il. ITpoekTupoBanre TUPEKTOPHBIX aHTEHH METOAOM HaBO-
JUMBIX AJIEKTPOABIKYIIMX cuil: yueb. mocooue / A.Il. 'opbaues, H.B. Tapacenko.
— HoBocubupck: HI'TVY, 2013. — 116 c.

9. Cemenuxun A.U. [IpoexkTrpoBaHne 3epKaIbHbIX AHTEHH C ITIOMOIIBIO Ma-
keta Mathcad: yue0. mocooue / A.W. Cemenuxun, B.I'. Komkuasko, A.B. Knumos.
— Taranpor: IO®VY, 2016. - 81 c.

10. O6yxoBen B.A. IlpoektupoBanue pa3zupoBaHHBIX aHTEHHBIX PEIIETOK /
B.A. O6yxoBeu. — Taranpor: FO®Y, 2016. — 80 c.

11. 3enenun U.A. BoTHOBOIbI, IUPKYJISITOPHI U @HTEHHBI: Ta00PaTOPHBII
npaktukyM / U.A. 3enenun; ®I'bBOY BO «BopoHexckuil rocyaapcTBEHHbIN TEX-
HUYECKHI yHUBEpcuTeT. — Boponex: M3a-so BI'TY, 2019. — 367 c.

8.2 Hepeqeﬂb I/IH(l)OpMalll/IOHHLIX TeXHOHOFHﬁ, HCIMOJB3YEMBIX IIPpHU
OCYIIEeCTBJICHUN Oﬁpa3OBaTeJIbHOFO nmpomecca 1mo JAUCHUILIMHE (MOI[yJIIO),
BKJ/IIOYad MEPECYCHb JUUCH3HOHHOIO NMMPOrpaMMHOro OﬁeCHe‘IeHHﬂ, pecypcoB
I/IH(l)OpMalll/IOHHO-TeJIeKOMMyHI/IKaHI/IOHHOﬁ CeTn «I/IHTepHeT», COBPEMECHHDBIX
HpO(l)eCCHOHaJIbHLIX 0a3 JaHHBIX H I/IH(l)OpMaIII/IOHHl)IX CIIpaBOYHbIX CUCTEM

ABTOMaTH3MPOBAHHOE IPOSKTUPOBAHWE AaHTEHH: CHEIHAIM3UPOBAHHOE
MpOrpaMMHOE OO€CTeUeHHUE JIsl KOMIbIOTEPHOI'O MOJIETMPOBAHUSI YCTPOUCTB
CBUY u antenn SuperNec 2.5.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JUMAS J1JISA
OCYHWECTBJIEHUA OBPAZOBATEJIBHOI'O ITPOLHECCA

Crnenmanu3npoBaHHas JEKIIMOHHAS ayAUTOPHUsI, OCHAIlIEHHas: 000pyA0Ba-
HHUEM ISl JIEKIUOHHBIX JTEMOHCTPALUM, MPOCKIIMOHHOM annapaTypoil U UHTEp-
AKTUBHBIMU JJOCKaMH.
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VYuebnas naboparopusi: «AHTeHHBI 1 CBY-ycTpoiicTBay.

Crenapl 411 U3BMEPEHHS HAPABJICHHBIX CBOMCTB aHTEHH U UCCIIEIOBAHUS
xapaktepuctuk nepegaun ycrpoicts CBY: 4 nabopaTopHbIX CTE€H/A, BKIIIO-
yaromux nanopamusie u3mepurenu KCBH u ocnabnennit 8 CBU-nuanazone,
reHepaTopbl CBY, u3aMeputenbHble TUHUU U OCHWIIIOTpadbl, a TaKXKe YCTPOU-
ctBa CBY (aTTeHtoaTopbl, BEHTWIH, (PEpPUTOBbBIE MOISIPUZATOPHI,
p-1-N-IUOTHBIE MOAYJISTOPBI, 3BYKOBBIE T€HEPATOPHI, IUPPOBBIE BOJILTMETPHI U
HMCTOYHUKH MTUTAHUS).

YcraHoBKa U1l U3MEPEHUS TUArpaMM HanpaBiIeHHOCTH aHTeHH CBY,
BKJIFOYAIOIIAsl OMTOPHOMIOBOPOTHOE YCTPOMCTBO, U3MEPUTEIIbHBIN YCUITUTEIb,
U (PPOBOI BOJIBTMETP, AHAIU3ATOP CHEKTPa (M3MEPUTETH MOIITHOCTH/ JETEKTOP
CBUY-konebannii), a Takxke reneparop CBY, ataqoHHy0 pylOpHYIO aHTEHHY U
KOMIUIEKT uccienyembix anteHH CBY.

JlvcnneHbIi K1acc, OCHAIIEHHBIA KOMITBIOTEPHBIMU MTPOTpaAMMAMU IS
MPOBEICHUS TA0OPATOPHOTO MPAKTUKyMa, 6 pabOUYUX MECT JJI1 KOMIIBIOTEPHOTO
MozenupoBanus ycrpoiictBa CBY u antenH (TpeboBanus k I1K — takToBas ua-
crota He HIKE 2 [T, O3Y He menee 4 I'6.).

10 METOJVMYECKHUE YKA3AHMS JUISI OBYUAIOLIUXCS O
OCBOEHUIO JIMCLHUTLIMHBI (MOYJIS)

[To gucunnnuue «YcrporictBa CBY M aHTEHHBD) YUTAKOTCS JIEKLIHH, MPO-
BOJISATCSI JIaOOPATOPHbBIE 3aHSATHUS, BBIMOJHIETCS KYpPCOBOM MPOEKT.

OCHOBOU M3Y4Y€HUS OUCLUIUIMHBI ABJISIOTCA JICKIHWH, HA KOTOPBIX H3Jara-
I0TCSl HauOoJiee CYIIECTBEHHbIE U TPYAHBIE BOMPOCHI, a TaKXKE BOMPOCHI, HE
HallleJIIIUue OTPAXKEHUS B yUEeOHOM TuTeparype.

JlaGopatopHble pabOThl BBHIMOJHSIOTCS Ha JIaDOpaTOPHOM OOOPY/IOBAHUU B
COOTBETCTBHH C METOJNKAMHU, MPUBEJECHHBIMU B YKa3aHUSIX K BBIMOJHEHUIO PaOOT.

bosbiioe 3HaueHre MO 3aKPEIUICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN UMEET
caMocTosiTeNIbHasl paboTa cTyneHToB. MHpopmalnio o Bcex BUAaX CaMOCTOSTEINb-
HOM pabOThI CTYACHTHI MOTYYAOT HA 3aHSATHUSIX.

Metonuka  BBINOJHEHUS KYypCOBOM  palOOThl  HW3JIOXKEHAa B yueo-
HO-METOAMYECKOM MOCOOMH. BBIMOMHATH 3Tambl KOHTPOIBHON paOOThI JTOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTposib ycBOEHHsSI MaTepuasia IUCUUILUIMHBI TPOU3BOJMUTCS IPOBEPKOMH

KOHTPOJBHOM pabOThI, 3alIUTON KOHTPOIBHON pabOTHI.
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Bua yueOHbIx
3aHSATHH

JlesaTenbHOCTh CTyIEHTa

Jlexuus

Hanncanue KOHCIEKTa JIGKIUH: KPAaTKO, CXeMaTUYHO, MTOCIEI0BATEIbHO (PHK-
CHpOBAaTh OCHOBHBIE IOJIOKEHUS, BBIBOABI, (POPMYIHPOBKH, 00OOIIEHUS; MO-
Me4YaTh Ba)KHBIE MBICIIH, BBIACTATH KIIOYEBBIE CJOBa, TepMHHBL IIpoBepka
TEPMHUHOB, MOHATUN C MOMOILBIO SHIUMKIIONEIN, CIOBapeH, CIIPABOYHHUKOB C
BBINUCHIBAHUEM TOJKOBaHMU B TeTpaab. OO0O3HaYeHHE BOIPOCOB, TEPMUHOB,
MaTepHasa, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, TIOUCK OTBETOB B PEKOMEH Iy EeMOi
muteparype. Ecin camocTosiTenbHO He yhaercss pa3oOparbesi B MaTepuale,
HE00X0IMMO CHOPMYIMPOBATH BONPOC U 33JaTh MPENOJaBaTEII0 HA JICKIUH
WM Ha MPAKTHYECKOM 3aHSTHH.

JlaGopatopHas
pabota

JlaGopaTopHble pPabOTHl TO3BOJSIIOT HAYYHUTHCS TNPUMEHSATh TEOPETHUYECKHE
3HaHUS, MOJIyYeHHBIC Ha JICKUUHU TPU PEUICHUH KOHKPETHBIX 3a1ad. UToObI
HanOoJiee palMOHAIBHO M TOJHO HCIOJB30BAaTh BCE BO3MOXKHOCTH Jabopa-
TOPHBIX ISl TIOATOTOBKU K HUM HEOOXOAUMO: CIEAyeT pa3o0paTh JEKIHIO IO
COOTBETCTBYIOILIECH TeMe, 03HAKOMHTCSI C COOTBETCTBYIOLIUM pa3ieiioM yueo-
HUKa, popadoTaTh JOMOJHUTEIBHYIO JIUTEPATYPy U UCTOYHHMKH, PEIIUTH 3a-
J1a4¥ Y BBIIIOJIHUTH APYTHUE IMCbMEHHBIC 3aJaHUSL.

CamocrosTenpHas
pabota

CamocrosaTrenbHass paboTa CTYACHTOB CIIOCOOCTBYET TNIyOOKOMY YCBOCHHS
yu4eOHOro Marepuaia M pa3BUTHIO HABBIKOB caMooOpazoBaHus. CaMocTos-
TeNbHas paboTa MpeanoaraeT ciaeIyronue COCTaBIaIOIINeE:

- paboTa ¢ TeKCTaMu: yueOHHKAaMH, CIPaBOYHUKAMM, JOMOJHUTEIBHOMN JTUTE-
paTypoii, a Takke MpopaboTKa KOHCTIEKTOB JICKIIUN;

- BBITMIOJIHEHUE JOMAIIHUX 3aJIJaHUH U pacyeToB;

- paboTa HaJl TEeMaMU JJIsl CAMOCTOSITEIbHOTO U3YUCHUS;

- ydacTHe B paboTe CTyIeHUYECKUX HAyYHBIX KOH(EPEHIIHHA, OJMMITHAT;

- IOJITOTOBKA K MPOMEXKYTOYHOM aTTeCTaINH.

ITogroroska k
IIPOMEKYTOUHOU
aTTecTalluu

I'oTOBUTBCSI K MPOMEKYTOUHON aTTECTALMU CIEAYET CUCTEMaTU4eCKH, B Te-
YeHHE BCero ceMmectpa. MIHTeHcHBHAsI MOATOTOBKA 0JKHA HayaThCsl HE MO3.1-
Hee, YeM 3a MECSII-II0JITOpa O NMPOMEKYTOUHON aTTecTauuu. JlaHHbIE mepen
3a4eTOM C OLIEHKOM, 3a4eTOM C OLEHKOH Tpu IHS 3(QeKTuBHEE BCEro uc-
110JIb30BATh I TOBTOPEHMS M CUCTEMATH3ALIMU MaTepHaIa.
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