MunucrepcTBo o0pa3oBanusi 1 Hayku Poccuiickoii @enepannu
denepanbHOE rocy1apcTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHuUs

«TOMCKHIA T'OCYJIAPCTBEHHBII YHUBEPCUTET CUCTEM
YIHPABJIEHUA U PAANOSJEKTPOHUKN» (TYCYP)

YTBEPXKJIAIO

IIpopexTop nmo yuedoHoi padore
ILE. Tposin

«_» 2016 r.

PABOYAS TIPOTPAMMA YUYEBHOM JUCIATLINHBI

«YCTpONCTBAa CBEPXBBICOKON YaCTOTHI U AHTEHHBD)

YpoBeHb 0CHOBHOII 00pa30BaTeJILHOM NPOrPaMMBbI bakanaBpuar

Hanpagaenue nogrorosku 11.03.01 — PaguorexHuka

Hpoduns «AyIMOBHU3YaJIbHAS TEXHUKA

®opma 00yueHust oYHadg

®akyabTeT PaipoTeXHUUEeCKUI

Kagenpa TeneBunenus u ynpasiaenus (TY)

Kypc TPETUI Cemectp _ IIIECTOM

Yue6ublii mian nadopa 2013 - 2015 rogoB u nocjIexyOUINX JeT

Pacnpenesnenue paGouero BpeMenu:

Ne | Bumel yueOHoii paGornr Cemectp 6 | Bceero | Exmuuubt

1. ] Jlexuun 24 24 4acoB

2. JlaGopaTopubie paGoThI 18 18 4acoB

3. IpakTHYecKne 3aHATHS 18 18 4acoB

4, Kypcosoii npoext/padora (KPC) (aynuropHnas) 0 0 4acoB

5. Bcero ayiuTopHbIX 3aHATHH (Cymma 1-4) 60 60 4acoB

6. W3 Hux B uHTEpaKTUBHOM dopme 14 14 4acoB

7. CamocrosiTeapHasi padora crygenToB (CPC) 48 48 4acoB

8. Bcero (0e3 hx3ameHa) (Cymma 5,7) 108 108 4acoB

9. CamMocT. padoTa Ha NOATOTOBKY, a4y K3aMeHa 36 36 4acoB

10. | O6mast TpyI0€éMKOCTH (Cymma 8,9) 144 144 9JacoB

(B 32a4€THBIX eIMHUIAX) 4 4 3ET
3auér HeT ceMecTp Jud.3auér _ Her__ cemecTp
OK3aMeH lIecTOoii cemecTp
Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokost Ne 9 oT « 30 » 5 2016 1

JIner corjiacoBaHum

Pabouast mporpamMmma coctaBieHa ¢ ydeToMm TpeboBanuit denepanbHOoro ['ocymapcTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa BhIcmIero npodeccuoHanbHOro obpaszoBanus (OPI'OC BO) mo
HarpasieHuto moaroroBku 11.03.01 «Paguorexnuka (ypoBeHb OakanaBpuaTa)y, YTBEPKICHHOTO
06 03 2015 1. Ne 179, paccmoTpeHa u yrBepxaeHa Ha 3acenanuu kageapsr CBUuKP «30» mas
2016 r., nporokos Ne 9.

Pazpabotunk _mpodeccop kad. CBUuKP Tommmu I'.T".
(IOMKHOCTB, Kadeapa) (moanuce) (®.11.0.)

3aB. kapenpoit CBYuKP [Tapanrosuy C.H.
(moxmnuce) (®.1.0.)

PaGouas nporpamma coriacoBana ¢ pakyabTeTOM, IPOGUIHPYIOIICH U BBITYCKAOMIEH

Kadeapamu.
Hexan PTO [omoga K.10.
(moamnuce) (®.1.0.)
3aB. npoduupyromeit
kadenpoit P3U 3anopun A.C.
(mozmmcs) (®.1.0.)
3aB. BbIIyCKaroLEn
Kadeapoit TY l"asuzoB T.P.
(moxnuck) (®.1.0.)
OKCIEepPThI:
TYCYP, xad. TOP JIOIIEHT C.U. boromonos
(MecTo paboTHI) (3aHUMaeMasi JOJKHOCTB) (mmouck) (MHAIMANEL, (aMUITHS)
TYCVYP, xad. TY JIOLIEHT B.A. lllanumoB
(MecTo paboTHI) (3aHMMaeMast TOJDKHOCTB) (monmmcs) (MHHUIHAITB, (haMHITIS)
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1. EJIA 1 3AJJAYHN JTUCIUITJIMHBI

Heabo npenonaBaHusg IUCHUIUIMHBL «YcTpoiictBa CBY u  aHTEHHBI» SABISETCA
MOJrOTOBKA OakallaBpoB B 00JIaCTH pa3pabOTKu U obecrieueHus: QyHKIIMOHUPOBAHUS YCTPOICTB
CBY u aHTEHH B paJMOTEXHUUYECKHUX CPEACTBAX Mepeaadn, mpuéMa u 00pabOTKH CUTHAJIOB.

3agayaMu JUCUUIUIMHEIL ABIIIOTCSA U3YYCHUE:

"  OCHOBHBIX THIIOB (PHJICPHBIX JIMHHM, ycTpoiicTB CBY 1 aHTeHH, X MapaMeTpoB
XapaKTEPUCTHK;

"  KOHCTPYKIHI 31eMEHTOB (UAEPHOro TpakTa, ycrpoiicte CBY u anTeHH;

* crnoco6oB cornacoBanus ycrpoiicteB CBY u anTeHH B (huaepHOM TpakTe,

* onwucanus ycrpoiicts CBY nocpeacTBoM MaTpU4YHOIO anmnapara;

" METOJOB pacy€Ta OCHOBHBIX THUIIOB AHTCHH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII

B1.B.21 - 6a30Bas 4acThb.
3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMS JTUCIHHUITJINHBI.

[Iporiecc wm3yuyeHHWsT JUCHMIUIMHBI HAmNpaBieH Ha (HOPMUPOBAHHE CIETYIOLICH

KOMIIETEHIIUH:
e CrO0COOHOCTBIO PEHIATh 337aY aHAIN3A U PacuyeTa XapaKTePUCTUK JIEKTPUYECKUX Lienel
(OIIK-3);

® TOTOBHOCTBIO BBIIIOJIHATH PACUET U IPOCKTUPOBAHUE JI€TAJIEH, Y3JI0OB U YCTPONCTB
PaZIMOTEXHUYECKUX CUCTEM B COOTBETCTBUH C TEXHUUYECKUM 3aJaHUEM C
UCIIOJIb30BAHUEM CPEJICTB aBTOMaTu3aiu npoekruposanus (I1K-6).

B pe3ynbrare u3yueHus: AMCUUILIINHBI CTYACHTBI JOKHBIL:
3Hamb:

" OCHOBHBIE METOJbl PEIICHHs 3a/ay aHaju3a M pacuéra MnapamMeTpoB M XapaKTEPUCTUK
¢bunepusix aunuid, yerpoiicts CBY u antens (OIMTK-3);
ymemb:

® B COOTBETCTBHUM C TEXHHYECKUM 3aJlaHUEM BBINOIHATh PACYET M MATEMaTUYECKOE
MozenupoBanue ycrpoicts CBY M aHTEHH C MCNOJIB30BAaHUEM CTAHJAPTHBHIX ITAKETOB
npukiIaaabIx nporpamm (ITIK-6);
6naoems:

" OCHOBHBIMHU MeTOIaMHU pacuéra, MaTeMaTH4eCKOIro MOJIETTUPOBaHUS U
HKCIEPUMEHTAIbHBIX HCCIEIOBaHUN MapaMeTpoB M XapaKTEPUCTUK (DUICPHBIX JUHHIA,
yerpoiicte CBY u antenn (OITK-3, TTK-6).
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4. OFBEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO6mmas TpyA0EMKOCTh TUCHUTUTHHBI COCTABISIET 4 3a4ETHRIX STUHUIIBL.

Bun yae6HOI paboTht Bcero CemecTtp
4acoB
6
AyIuTOpHBIE 3aHATHS (BCEro) 60 60

B TOM YHCJIC:

Jlexunn 24 24
JlabopartopHsie paboThI 18 18
IIpaxkTryeckue 3aHATUA 18 18
CamocrosiTesbHast padoTa (Bcero) 48 48

B TOM 4YHCJIC:

[IpopaboTka JIEKIHOHHOTO MaTepHaa. 14 14
IToaroroska K MPaKTHICCKIM 3aHATHAM, | 16 16
KOHTPOJBHEIM paboTaM, TECTHPOBAHUIO.

[ToaroToBka K 1a00paTOpHBIM paboTaM U 18 18
COCTaBJICHHE OTUYETOB

DK3aMeH 36 36
Oo0mast TpyA0éMKOCTH 144 144
3auyéTHble eAMHNIBI TPYA0EMKOCTH 4 4

5. COAEPKAHUE JTUCHUIIJIMHBI

5.1. Pa3zgenpl AMCOUIIMHBI 1 BUABLI 3aHATHNA

Ne /m HaumenoBanue paznena Jlek- Jla6. [Mpaxr. CPC | Bcero dopmupy-
JUCIUTUTAHBI uuu | paboThI | 3aHATHS 4acoB eMbIe KOM-
METEHITUH
(OK, TIK)
®ujepHbIe JMHUM H NIACCHBHBIE OIIK-3,
ycrpoiictea CBY 12 6 10 22 50 [1K-6
1 DJIeKTpOMarHUTHEIC BOJHBI B 2 1 3
HATIPaBJISIONINX CHCTEMax
2 JIunuu nepenauu ¢ T-BonHOH,
BOJIHOBOJIHBIE Y OIITOBOJIOKOHHEIE 2 4 4 10
JINHUH
3 JIunuu nepegaun KOHEUHOM 3 4 5 12
Jquinael. CorjaacoBaHue
4 Mmuoromnomocanku CBY u 2 2 4 8
BOJIHOBBIC MATPHUIIBI
5 ITaccuBueie ycTpoiictea CBU 3 6 8 17
AHTEHHBI OIIK-3,
12 12 8 26 58 K-6
6 ITapaMeTpsl EPEAAIONINX U 2 5 4 8
NIPUEMHBIX aHTEHH
7 BubpatopHble aHTEHHBI 2 2 3 7
8 Jlunelinble HEMTPEePBIBHBIC U
JUCKPETHBIC CUCTEMbI, AaHTCHHBI 2 4 5 11
Oeryriei BOJIHBI
9 AnepTypHbIe aHTECHHBI 2 8 2 10 22
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10 AHTEHHBIE PEIIETKU 2 2 3 7
11 Oco0OeHHOCTH aHTEHH Pa3IMYHOTO 2 1 3
Ha3HAYCHUS U AUANa30HOB
Hroro 24 18 18 48 108
5.2. Conep:xanue pa3iesioB JEeKIIMOHHOT0 Kypca
Ne | HaumeHnoBaHue Coneprxanue pasnena Tpyno- | ®opmupyemsie
n/m | paznena €MKOCTh | KOMIETEHIIUU
JIACITUTUTHHBI (dac.) (OK, TIK)
®DuepHble JUHUU 12 OIIK-3
U MaCCHBHbBIE
yerpoiictea CBY
1 | DOnexkrpomarauTHble | Hampasisomiie cCCTeMBI U HallpaBisieMbIe BOJHEL, 2
BOJIHBI B HAIIPABISA- | THUIIBI BOJH, KPUTHYECKUE YACTOTHI, XapaKTCPUCTHKH.
IOIINX CHCTEMaxX
2 | Jluaum nepenayu ¢ Jlianu ¢ T-BoHAMU (IBYXIIPOBOAHBIE, KOAKCHAIBHEIE, 2
T-BoJIHOM, BOJIHO- MOJIOCKOBBIE), METAJUIMIECKUE U TUIIEKTPUICCKIE
BOJIHBIE M OIITOBO- BOJIHOBO/IBI, ONITOBOJIOKOHHBIE THHUU. CTPYKTYPHI
JIOKOHHBIE JITUHUU MoJieH, TEXHUYECKHE XapaKTepUCTUKU, IPUMEHEHHSL.
3 | Jlunuu nepegauu KoadduimeHt oTparkeHus, pacupeeacHIe aMILTUTY T 3
KOHEYHOH JUTMHBI. HanpsKeHUH U TOKOB MPH pa3IMIHBIX Harpy3Kax,
CornacoBaHue BXOJIHOE CONPOTHUBIIEHUE OTpe3Ka NIMHUM. J(narpamMmma
Boabsnepra-CMura. Y3K0NOJIOCHOE U IIMPOKOMIOIIOC-
HOE COTJIACOBaHUE
4 | MHOTONOIIOCHUKH BonHoBBIE MaTpHIEI paccessHUS U iepenadyn. CBoiicTBa 2
CBUY u BOTHOBEIC B3aHMHOCTH, CHMMETPHH M HEINCCUIATHBHOCTH.
MaTpHIIBI CooTBeTcTBHE (PUINIECKUX CBOMCTB
MHOTOITOJIFOCHUKOB 1 MAaTEMAaTHIECKAX CBOMCTB UX
MAaTPHI] PACCESHISL.
5 | accuBHBIC XapakTepHbIe IBYX-, YeTHIPEX-, MIECTH-, 3
ycTpoiictea CBY BOCBMUIIOJIFOCHUKU U UX CBOMCTBA, ONIMCHIBAEMbIE UMU
ycrpoiicTBa. [IpyHIIMN 1eKOMIIO3ULIUK U KacKaIHbIE
coenuHeHus. Harpysku corinacoBaHHbIe U
(huKkCcHupoOBaHHbIE, aTTEHIOATOPBHI, (ha3oBpaIaTeNy,
COTJIACOBAHHBIE TIEPEXO/IBI, IETTUTENIN MOIITHOCTH,
(heppHUTOBBIEC BEHTWIN U IUPKYJISTOPHI, HAPaBJIEHHBIE
OTBETBUTEITH.
AHTEHHBI 12 OIIK-3
6 | [Mapamerpsr JlanmeHss, IPOMEKyTOYHAS W OJVDKHSS 30HEI MOJIS 2
Tepeaaronux U W3Iy4YCHUsS aHTeHH. KOMITIIeKCHAasT BEKTOpHAS
NpUEMHBIX aHTCHH nmuarpaMma HamnpasierHoctd, KH/, koagdumuent
YCHIICHHS, IEHCTBYIOIIAsl BEICOTAa aHTEHHBI. Teopema
B3aMMHOCTH ITPUMEHUTETIHHO K IPUEMHBIM aHTEHHAM.
Lenb npué€MHON aHTEHHBI U MOIIHOCTb, TOCTYyNAIOIIAs
B Harpysky. IlllymoBas Temneparypa.
7 | Bubpatopusie Pacnpenenenue Toka u 3apsiia B CHMMETPHYHOM 2
AQHTEHHBI BubOpatope. JlnarpaMMa HarpaBIeHHOCTH,
conportusienne nznydenus u KH/I cummerpuanoro
BuOpatopa. BxonHoe conportusnenue. THrsl
BUOPATOPOB: METICOOPa3HBIN, IETIEBOMH, INTHIPEBOH,
crnoco0b! ux nmutanus. CrocoObl pacIupeHus
pabouero nuarna3zoHa BuOpatopoB. CBsi3aHHbBIE
BuOpaTopsl. [leyaTHple ciaboHANIPABICHHBIC AHTCHHBI.
ITpuMeHeHus.
5
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8 | Jluneiinsie JluHeliHble HENIPEPBIBHBIE U TUCKPETHBIE CUCTEMBI. 2
HETIPEPHIBHBIE U MHuoxuTens HanpaBiaeHHOCTH. CrIocoOBI MOaBICHUS
JVICKPETHBIC J(pakIMOHHBIX MAKCUMYMOB. JIMPEKTOPHBIE U
CHCTEMBI, aHTCHHBI | JIOTOIICPHOANYECKUE aHTEHHBI. J{n3IeKTpudeckue u
Oery1eil BOTHBI cnupanbHbIe aHTeHHBI. [IpuMeneHus.

9 | AmeprypHbie Brenrasas n BHyTpeHHS 3a1a4H aHAII3a allepTYPHBIX 2
AQHTEHHBI AQHTEHH ¥ METObI UX pelleHus. BonHoBoaHbIE U py-

MOpHBIC aHTeHHBI. JINH30BBIE U 3epKaJIbHBIC AaHTEHHBI,
ux pasHoBUAHOCTU. KOHCTpYKIIMU U XapaKTepUCTUKH,
PUMEHEHUSI.

10 | AnreHHble peméTKH | AHTEHHBIC peIIETKU. TeopeMa 0 NepeMHOKEHUI 2
JIarpaMM HaIllpaBJICHHOCTU OJHOTHUITHBIX 3JIEMEHTOB
pemETKH. AHATU3 MHOXKUTEIIS PELIETKH.
[ToBepxHOCTHBIE aHTEHHBIE PeIETKU. Da3upoBaHHBIE
AHTEHHBIC PEIIETKY, CKAHUPYIOIINE U MHOTOTyYEBBIE.
Cxewmsl utanus. [Ipumenenns.

11 | Ocobennoctu CrnyTHUKOBBIE aHTEHHBI JJ1s1 00CITy>)KUBaHUS 30H C 2
AQHTEHH pPa3JIMYHOTO | KOHTYpHBIMU rpaHuiiamiu. Ilepenatomiye u npuéMHble
Ha3HAueHUs U aHTEHHBI AJIs TelepaauoBenianusa. Bonpocel
JIMara3oHoB MHUHHATIOpHU3aIlMH aHTCHH, aKTUBHBIE aHTCHHBI. Pacuér

JIATbHOCTH NIepeiaun paguokaHaia. [Ipobnema
3JIEKTPOMAarHUTHOH COBMECTHMOCTH IIPUMEHHUTENIBHO K
aHTEHHAM.

5.3 Pazgenbl IMCHUIVIMHBI M MEKIUCHUIUIMHAPHBbIE CBS3H ¢ 00ecneYuBAIOIUMU

(mpeabiAymuMu) U odecrnedyuBaeMbIMH (MOCTETYIOIMMEU) UCHUNITIMHAMMA

Ne HanmenoBanue 00eceunBarOmux
m/n | (OpeApayInuX) 1 00eCneuYnBacMbIX
(TIoce yomux) AUCIUTLTHH

Ne Ne pa3znenoB AaHHOW AMCIUILTHHEI U3 Ta0.5.1, st
KOTOPBIX HEOOXOIUMO H3yUYeHHE 00eCTIeUHBAOLITIX
(npenpinymux) u 00ecTIeYNBaeMbIX (TIOCIIEIYIOIINX )

MCIUIIINH

1 | 2 [3]4]5]6]78]9]10]11
IpexmecTByonue A1 CUMIJIMHbI
1 OCHOBBI TEOPUU LIeTIEH + +
2 3J‘IeKTpO,Z[I/IHaMI/IKa )58 + + +

pacnpocTpaHeHe paaroBOJIH
IMocaenywouue TUCHUNIHHBI

1 IIpoexTupoBanue + + + + + + +
pPafMOTEXHUYECKHX CUCTEM
2 | IIpoexTupoBaHUE YCTPOUCTB + |+ + |+

npréMa 1 00pabOTKH CUTHAJIOB

5.4 CoorBercTBHEe KOMIIeTeHIHH, (opMHUPYyeMbIX NPU M3YyYeHUH AUCHUILUIMHBI, H BH/I0B

3aHATHH
Komnerenun JI JIP I1 CPC DopMbI KOHTPOJISI
OIIK-3 + - - + Omnpoc Ha JIeKIUIX, KOHTPOJIEHBIE pa0OTHI, TECTHI.
OK3aMeH.
[1K-6 - + + + Omnpoc Ha 1abopaTopHBIX paboTax M MPaKTHYECKUX

3aHATHSIX. CBOEBPEMEHHOE BBINIOJHEHHE 3aaHUH 110
MPAaKTUYECKUM 3aHATHAM, 3aIIUTa OTYETOB 110 JTabopa-
TOpHBIM paboTaM. KoHTpoNbHBEIE pabOTHI, TECTHI.

JI — nekuwms, JIP — maboparopuas padora, I1 — npaktuka, CPC — camocrositenbHas padoTa CTyIeHTa.
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6. METOIbI 1 ®OPMbI OP'AHU3AIIUU OBYYEHUSA. TEXHOJIOI'MHN

NHTEPAKTUBHOI'O OBYYEHUA

JInst yCIENIHOTO OCBOCHHS JUCHHUIUIMHBI MPUMEHSIOTCS Pa3iMyHble 00pa3oBaTe/bHbBIC
TEXHOJIOTUH, KOTOpBIE O0ECIeUYMBAIOT JOCTIDKEHHE IUIAHUPYEMBIX pPe3yJIbTaToOB OOYy4eHUs
COIJIACHO OCHOBHO# 00pa30BaTeIbHOM MpOrpaMMme u ¢ yu4éTom TpeOOBaHMi K 00BEMY 3aHSATHI B
WHTEPAKTUBHOU (hopMe.

@opmel Jlexuun JlaGoparop- [paxTnaeckue Beero
Metoasl HBIE paboTHI SAHSTHS
OOparHasi cBs3b (ONPOCH HAa MPAKTUYECKUX
3aHATHUSX, IPU MMPOBEACHUU JTa00PATOPHBIX 2 2 4 8
paboT)
Pabora B komaHie (BBIIIOJIHEHHE JJabopaTop- B 4 B 4
HBIX pa60T, COCTaBJICHUC U 3alIUTa OT‘IéTOB)
WToro nHTEpaKTHBHBIX 3aHATHI 2 6 4 12
7. JABOPATOPHBIN IPAKTHKYM (18 uacoB)
Ne  pazpena | HaumeHoBaHue 1abopaTOpHBIX paboT Tpymno- OK, IIK
JUCLUTUTAHBI &éMKOCTh
(uac.)
5-9 CkaJIIpHBIH aHaTU3aTOp MapaMeTpoB remneit P2M 2 [K-6
5 HccnenoBanne GheppuTOBBIX BEHTHIICH H IUPKYIATOPOB 4
8 HccnenoBanne TUANEKTPUIECKUX aHTEHH 4
9 HccnenoBanue nuarpaMmbl HallPaBJI€HHOCTH 4
MapaboINIeCKON aHTEHHBI TI0O U3MEPEHHSM TOJIS B TabHEH
1 OmKHel 30HaxX
9 HccenenoBanue BIMSHAS paclpeleeHUs TI0JIs1 B PACKPbIBE 4
AQHTEHHBI Ha €€ qrarpaMMy HalpaBJIEHHOCTH
8. MPAKTUYECKUE 3AHATHUA (18 uacos)
Ne  pazgena Tpymo- |OK, IIK
nucuuiuiuHbl | HauMeHnoBaHue mpakTuieckux 3aHsATHH (110 2 yac.) &MKOCTh
(uac.)
2 Jlunum nepenauu ¢ T-BosHamMu. BOTHOBOIBI. 2 OIIK-3,
3 HarpysxeHHbie oTpesku Guaepos. 2 TK-6
3 Y3KONOJIOCHOE U IIHUPOKOIIOJIOCHOE COTIaCOBAHUE. 2
1-3 KonTponbeHas pabora «PuepHble TPAKTHDY 2
6 [TapameTpbl ¥ XapaKTEPUCTUKH aHTEHH 2
7 BubOpaTopHbIe aHTEHHBI 2
9 ATniepTypHbIE aHTEHHBI 2
10 AHTEHHBIE pEHIETKH 2
6-11 Tectel «AHTeHHBIY. OOCYXKIEHIE PE3yTbTaTOB 2
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9. CAMOCTOSITEJIbHASI PABOTA (48 yacoB)

No | Paznensl TemMaTnka caMOCTOSTEILHON pabOTHI Tpyno- | Komneren- | Konrposb BinmogHeHUS

1/ | DUCUWTUTHHBI U3 (Oemanuzayus) EMKOCTh 17078 paboThI

n | Tabm. 5.1 (qac.)

1. 1-11 ITpopaboTka IEKIIHOHHOTO MaTepHaa. 12 OIIK-3, KoncmekTsl, orpocsl,

KOHTPOJIbHBIE paboTEHI,
TECTEHI.

2. 1-11 ITonroToBka K MpakTUIECKUAM 3aHITHAM, 36 OI1K-3, [IpoBepka qoMamHIX
nmabopaTopHEIM paboTaM, KOHTPOIHHBIM [IK-6 3aJaHul, OTIYETOB IO
padoTaM, TECTHPOBAHUIO. nab0paTOpHBIM pabo-

TaM, KOHTPOJIbHBIX
paboT, TecToB.
Bcero 48

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
He npenycMoTpeHbl yueOHBIM IJIAaHOM

11. BAJUIbHO-PEUTUHI OBASI CHCTEMA

METOAUKA TEKYIIEI'O KOHTPOJISI OCBOEHUS JUCHUITJINHBI

OcymectBusiercs B coorBercTBUU C Ilosio:keHHeM o0 mopsiike WCHOJb30BAHUSA
PETHHIOBOM CHCTEMBI /IVISl OLIEHKH YCIIeBA€MOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010
Ne 1902) u ocHoBaHa Ha OaJILHO-PEHTHHIOBONM CHCTEME OIICHKH YCIIEBAaeMOCTH, KOTOpas
BKIIIOYACT TEKYUIUH KOHTPOJIb BBIIOJIHCHUS 3JIEMEHTOB 00bheMa JHUCHIHUIUIMHBI IO AJIEMEHTAM
KOHTPOJISI C TIOJIBEICHUEM TEKYIIIET0 peHTHHTA.

IIpaBuaa ¢opMupoBaHus NMATHOANILHBIX ONEHOK 332 KAXIYI0 KOHTPOJHHYIO TOYKY
(KT1, KT2) ocymiectBisieTcsi yTeM OKpYTIEHHS BEIIMYUHBI, PACCYMTAHHOM 1O (hopMyIie:

KTX| B (Cymma _6amnos, _nabpannas _xk _ KTx)*5

x=12

Tpebyemasn _cymma _6anios _no _OaubHOU _ packiaoke

HroroBplii KOHTPOJIb OCBOEHHS JIUCIUIUIMHBI OCYIIECTBISICTCS Ha JK3aMEHE 110
TPAAUIIMOHHONW TATHOATbHON ImKane. OO0s3aTeNbHBIM YCIOBHEM TEpela cAadeil sK3aMeHa
SBIISIETCSl BBIMIOJIHEHUE CTYACHTOM HEOOXOIMMBIX MO paboueil mporpaMme Ais JUCHUTIIHHBI
BUJIOB 3aHSATHH: BBITIOJHEHUE W 3allUTa pPE3yJbTaTOB JIAOOPATOPHBIX pPA0OT, BBIOJHEHHE
KOHTPOJIbHBIX PabOT ¥ 3a/JaHUM Ha MPAKTUUYECKUX 3aHATHUSAX.

DK3aMEHAITMOHHBIN OWJIET CONEPKUT JBa BOMpoca. MakCUMallbHAsS OICHKA 3a Ka)IbId
BOompoc cocraBisieT 15 OamnoB. MakcumanbHas SK3aMeHAllMOHHas oOleHKa coctaBisier 30
OaymoB. DK3aMeHallMOHHAs cocTaBismoomas MeHee 10 OannoB — sK3aMeH He cliaH, Tpedyer
MOBTOPHOM Mepeciaur B YCTAHOBICHHOM TOPSIKE.

@DopMHpPOBAHHE UTOrOBOIl CYMMBbI 0aJLIOB OCYIICCTBIISCTCS IIyTeM CYMMHPOBAHHS
cemMecTpoBoii (10 70 6amI0B) M 9K3aMEHAIIMOHHOM cocTaBismuX (10 30 6anos).

Taboauua 11.1 Pacnpenesienus 60a/U10B B ceMecTpe

MakcumanbHbIf N .
MaxkcumanbHbIi MakcumanbHbIi
6ayn Ha 1-y10
N 0aJin 3a mepuos Oasw 3a mepuo Bcero 3a
OreMeHTH! Y4eOHOH 1eATeIbHOCTH KOHTPOJIbHYIO
mexay 1KT u mexay 2KT mra | cemectp
TOUYKY C Hadamia
2KT KOHEI] ceMecTpa
cemecTpa
IMoceuenue 3aHsATHI 4 3 3 10
Konrponbhas padora «PunepHsie 6 0 0 6
TPaKThD»
Brinonnenue pacy€THbIX 3a1aHUi 1O 6 5 5 16
TeMaM ITPAKTUIECKHUX 3aHITHH
Tectbl «AHTEHHBIY. OOCYXICHUE 0 0 6 6
Pe3yJIbTaTOB
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Do 1 s : % : zo
KoMnoHeHT cBOeBpEeMEHHOCTH 4 4 4 12
HToro MakcumMyMm 3a IepHon: 20 28 22 70
Crada 3Kx3aMeHa (MaKCHMyM) 30
Hapacrawomum uTorom 20 48 70 100

Taouuna 11.2 Ilepecyer 62/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

Bannbl Ha JaTy KOHTPOIBHON TOUKH Onenka
> 90 % ot MakcuMasibHOW cyMMBI OayutoB Ha aaty KT 5
Ot 70% 1o 89% oT MakcuMaJIbHOW CyMMBbI OautoB Ha naty KT 4
Ot 60% 10 69% OoT MakcuMasIbHOM cyMMBI OayutoB Ha gaty KT 3
< 60 % ot MakcuManbHOM cymMmbl 6asioB Ha aaty KT 2

12. YYHEBHO-METOANUYECKOE U UTHOOPMAILIMOHHOE OBECIIEYEHHUE

JTACIATLTAHBI.

12.1. OcHoBHas auTEpaTYpa

1.

2.

3.

VYerpoiictea CBY u antennsl [DaekTpoHHbIH pecype]: YuebHoe mocobue / 3amorpuHckuii B. A.,
[Tanruna JI. K. — Tomck: TYCYP, 2012. — 223 c. Pexxum gocrymna:
http://edu.tusur.ru/training/publications/712

Il'ommn ['.I'. ArTenssr: [DnekTpoHHBIN pecypc] Yuednoe mocobue. — Tomck: TYCVYP. 2012, —
145 c. Pexxum moctyma: http://edu.tusur.ru/training/publications/2794

Yerpoiictea CBY u anTtennsl. [IpoektupoBanue (a3supoBaHHBIX aHTEHHBIX PEIIETOK/ MO pell.
J.1. Bockpecernckoro. — M.: Pagnorexuuka, 2012. — 744c. (10 3k3.)

12.2. lonosiHUTE/IbHAS JIMTEpaTypa

1.
2.
3.
4,
5.
6.

7.
8.

YcrpoiictBa CBY n antennsl: Yueonuk ais By3os/ [I.M1. Bockpecenckuii u ap. — M.:
Pannorexnuka, 2006. — 375¢. (20 3k3.)

CazonoB /.M. AuTtenns! u ycrporictBa CBU: YueOnuk mis By30B. — M.: Beicmas mikoa, 1988.
—432¢. (18 7k3.)

YcrpoiictBa CBY u antenssl. [IpoektupoBanne GpasupoBaHHBIX aHTEHHBIX PEHIETOK/ MO pe.
J.1. Bockpecernckoro. — M.: Pagnorexuunka, 2003. — 632c. (21 3k3.)

TexHU4eckast dIeKTpoInHAMUKA: Y4eOHoe nocodue st By3oB/ FO.B. Ilumenos u np. — M.:
Pamno u cBs3b, 2002. — 536 c. (22 3k3.)

CBepXI1IMpPOKOIIOIOCHBIE MUKPOBOJIHOBBIE ycTpoiicTBa/ mox pen. A. I1. Kpenuukoro, B. IT.
MemanoBa. — M.: Paamo u cBsa3b, 2001. — 560 c. (33 2k3.)

Opanun A.3. AatreHHo-duaepHbie yerpoiictBa. — M.: CBsi3b, 1977. — 440c. (19 3Kk3.)
Antennsl YKB/ nox pen. I'.3. Aiizen6epra. U.1. — M.: Csi3b, 1977. — 384c. (25 7k3.)
Antennst YKB/ on pen. I'.3. Aiizenbepra. U.2. — M.: Csi3b, 1977. — 288c. (26 3k3.)

12.3. Hepeqeﬂb METOAUYICCKHUX ylca3amm mo HaﬁOpaTOpHBIM paﬁOTaM, NPAKTHYC€CKUM 3aHATUAM
M CAMOCTOSITEIbHOM paGOTe

9.

10.

11.

12.

13.

I'ommn I'.I'. Autenns! u ¢punepsl. COOpHUK 3a1a4 ¢ GOPMYJIaMH U PELICHUSIMH [DIIEKTPOHHBIN
pecypc]: Yuebnoe nocobue. — Tomck: TYCVYP, — 2012, — 237c¢. Pexum goctyna:
http://edu.tusur.ru/training/publications/2795

Yerpoiictea CBY 1 anTeHHBI [ QNEeKTpOHHBIHN pecypc]: YueObHoe MeTonnueckoe nocooue /
Il'ommn I'.I'., 3amotpunckuit B. A., lllaaruna JI. U. Tomck: TYCVYP, — 2012. — 163 c. Pexxum
mocryma: http://edu.tusur.ru/training/publications/715

CxanapHblii aHaM3aTOp MapaMeTpos teneit P2M [DnexTpoHHBIH pecypc]: PykoBoacTso k
naboparopnoii padore/ I'.I'. ['ommH, A.B. ®@areeB. — Tomck: TYCYP — 2013 — 47 c. — Pexxum
noctyna: http://edu.tusur.ru/training/publications/3729

HWccnenoBanne BIUSHUS paclipeeNieHHs IO B PACKPBIBE aHTEHHBI HA €€ Iuarpammy
HanpaBJIEHHOCTH [ DNeKTpOHHBIN pecypc]: PykoBoacTBo k naboparopHoit padore / ['ommn I'. T
®ateeB A.B., llanruna JIL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexxum noctymna:
http://edu.tusur.ru/training/publications/3699

HccnenoBanne auarpaMMbl HaPaBIEHHOCTH MapaboINIeCcKON aHTEHHBI 10 U3MEPEHHSIM T10JIS B
JabHEW U OnrKHEN 30HaX [ DneKTpoHHbBIN pecypc]: PykoBocTBo k maboparopHoii padote /
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Tommmu I'.T'., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum mocTyma:
http://edu.tusur.ru/training/publications/3700

14. UccnepoBanne ko3¢ GureHTa yCUICHHs PYHOPHBIX aHTeHH [DIEKTPOHHBIN pecypc]:
PyxoBoacTBo k maboparopnoii padore / ['omun I'.T'., dateeB A.B. -Tomck: TYCVYP, 2013.-27 c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/3723

15. VccnenoBanue qUAIIEKTPHUECKUX aHTEHH [ DJIEKTPOHHEIN pecypc]: PykoBoacTBo
naboparopHoii pabore / 'omun ['.I"., @ateer A.B. — Tomck: TYCYP, 2013. — 23 c. Pexxum
nocryma: http://edu.tusur.ru/training/publications/3722

16. UccnenoBanue GepprUTOBBIX BEHTHIICH U IIUPKYISTOPOB [ DNEKTPOHHBIHN pecypc]: PykoBoaCTBO K
naboparopHoii padore // [lagycosa E. B., Cokonosa XK. M., Hukugopor A.H., ®areeB A.B. —
Tomck: TYCVYP, 2013. — 27 ¢. Pexxum moctyna: http://edu.tusur.ru/training/publications/3730

17. Ycrpotictea CBY u anTeHHBI [ DNEKTPOHHEIN pecypc]: YueOHO-MeToANnYECKOe TocoOHe o
OpraHu3aluy caMocTosiTenbHoN padoTsl ctyneHToB / I'. I'. 'ommn —Tomck: TYCVYP, 2010.—42 c.
Pexxum poctyma: http://edu.tusur.ru/training/publications/7

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI.
YuebHo-uccnenoBarenbekas gaboparopus «MUKpPOBOJIHOBas TEXHUKay, ayl. 328 PK.
Paboune mecta 000pyA0BaHbI KOMIIBIOTEPAMHU C BBIX0JI0M B VIHTEpHET.

14. METOJUYECKHUE PEKOMEHIALIMY MO OPTAHU3ALIUY U3YUEHUS
JUCHMILINHBL

OO0BEM yacoB, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM JJIsl U3Yy4eHMs TUCLUILUIMHBI, I10-
3BOJISIET OCBETUTH TOJBKO Hamboyiee BaKHBIE MOMEHTHI M PACKPHITh 0a30BbIe MOHATHUS TIPH
yreHun Jiekuuil. [losTroMy npu peanusanMu HOpoOrpamMMbl CTYAEHTBl JOJDKHBI paboTaTh
CaMOCTOSITEJIbHO KaK IpU MOBTOPEHUM JIEKLIMOHHOIO MarepHuaja, TaKk M IpPHU IMOATOTOBKE K
7a00paTOPHBIM M NPAKTUYECKUM 3aHATUSAM, K KOHTPOJIBHOM paboTe WM KOJIOKBUYMY. Jlis
obecrieyeHns 3()(HEKTUBHOTO YCBOSHHSI CTYyJCHTaMU MaTE€pPUAIOB AMCIUILTMHBI HEOOXOIMMO Ha
NEPBOM 3aHATUU IO3HAKOMUTH HUX C OCHOBHBIMH TIOJOXEHUSMH U TpeOOBaHMUAMHU paboueit
IPOrpaMMBbl, C MOAJEKAIIUMU H3YyYEHHIO TEMaMH, CIMCKOM OCHOBHOW M JOIOJIHUTEIbHOMN
JUTEPATyphl, C TOJOXKEHUSIMH OalIbHO-PEHTHHIOBOM CHCTEMBbI OLIEHKH YycrmeBaemocTu. Ha
JEKIUAX HeoOXoauMo oOpaliaTh BHUMaHHE Ha OCOOCHHOCTH NMPHUMEHEHHS PaccMaTpUBaeMOIo
MaTepHaja B MOCIEIYIOUNX Kypcax, a Takxke B Oynyiei npodeccnoHaabHON nesTeabHoCTH. B
yu4eOHOM TMpoliecce MPUMEHSIOTCS WHTEPAKTHUBHBIE METOJbI OOy4YeHUs Uil YBEIMYEHUs
3aMHTEPECOBAHHOCTH CTYIECHTOB U IOBBIIIEHUS X KOMIIETEHIIUH.

10
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1 Bgeaenune

®onp oneHouHbIX cpencTB (POC) sBnseTCS MPUIOKEHUEM K pabodell mporpaMme TUCITUILINHBI «Y CTPOHCTBa
CBEPXBBICOKOIT YaCTOTHI M AHTEHHBI» U MPEJCTABIISIET CO00I COBOKYITHOCTh KOHTPOJIbHO-U3MEPHUTEIBHBIX
MarepuanoB (KOHTPOJIbHBIE PabOThI, TECTHI U P.) K METOIOB UX HCIOJIb30BAHUS, TIPEIHA3HAUCHHBIX IS
WU3MEPEHUS YPOBHS TOCTIXKCHUS CTYJICHTOM YCTaHOBJICHHBIX PE3yJIbTaTOB O0YUYCHHSI.

®OC mo qucHuIuIMHE «Y CTPOUCTBA CBEPXBBICOKOW YaCTOTHI U AHTCHHBIY UCIIOJNIB3YETCS IIPU IPOBEICHUU
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH (KOHTPOJIbHBIC TOUKH) M MIPOMEKYTOUHON aTTECTAIUH (3a4€T) CTYICHTOB.

IlepeueHb 3aKpEIUICHHBIX 3a TUCIMIUIMHON KOMIIETCHIIMN MPUBEACH B TabuIe 1.

Tadanua 1 — [epedens 3aKkpensieHHBIX 32 TUCHUNIJIHHON KoMIeTeHIMiT

Kog DopMyJHPOBKA KOMIIETCHIMH Jranbl GopMUPOBAHNS KOMIIETEHIIUH
OIIK-3 | crnocoOHOCTh pemaTh 3a1a4u 3HATH.
aHaJIM3a U pacyeTa XapaKTepUCTHK — IpPUHLMIBI  JEHCTBUS, OCHOBHBIE  IMapaMeTpbl U
3JEKTPUYECKUX Lienen XapaKTEPUCTUKH, KOHCTPYKLUMU U Ha3HAYEHHE THUIIOBBIX
ycrpoticte CBY w aHTeHH IS paJgHOTEXHUYECKHUX
CpPeICTB Iepenad, npuémMa u 00paboTKH CUTHAIIOB!,
YMeThb!
— BBIIOJHATH MaTeMaTH4YECKOE MOJECIHPOBAHHUE YCTPOMCTB
CBY u aHTEeHH IO THIOBHEIM METOJMKAM, B TOM YHCIIE C
WCIIOJIb30BAaHUEM CTaHJAPTHBIX NAKETOB MPUKIIAJHBIX
porpamm;
BJIA/IETh.
— OCHOBHBIMH METOJAaMHU pacyéTa U SKCIEPUMEHTAIBHBIX
uccienoBaHuil  guaepHbIX JuHHH, ycrpoiictB CBY m
AHTCHH ;.
I1IK-6 TOTOBHOCTH BBITIOJIHATH PACUeT U 3HATH!
MIPOEKTUPOBAHUE JeTaleH, y3JI0B U — TMPUHLMNBI  JEHCTBHUS, OCHOBHBIE  MapaMeTpbl U
YCTPOMCTB paIHOTEXHUYECKUX XapaKTEePUCTHUKH, KOHCTPYKIMH W HA3HAYCHHE THUIIOBBIX
CHCTEM B COOTBETCTBHH C yctpoiicte CBY u aHTeHH [Ans pagHOTEeXHUYECKUX
TEXHUYICCKUM 3aJaHHEM C CpPeICTB mepenadn, npuéma u 00paboTKH CUTHAIIOB!,
HCIOJIb30BAaHUEM CPEJICTB yMeTh:
ABTOMATHU3alMM IIPOCKTUPOBAHUS — BBIIOJHATH MaTeMaTHYECKOE MOJECIHPOBAHHME YCTPOMCTB
CBY u aHTEGHH HO THIOBBIM METOJHMKAM, B TOM YHCIIE C
HCIOJIb30BAHUEM CTAaHIAPTHBIX IAaKETOB IPUKJIAJHbIX
porpamm;
BJIA/IETh.

OCHOBHBIMHM METOJJaMH pacdyéTa M OIKCIIEPUMEHTAJIBHBIX
uccrenoBannii  punepHex JwmHUE, ycrporicte CBU u
AQHTEHH .

2 Peaaum3auusi KOMIETEHIUA

2.1 Komnerenuus OITK-3

OIIK-3: criocoGHOCTH pelaTh 321241 aHAJIU3a H PacYeTa XapaKTEePUCTHK YIEKTPHUECKUX Leneii.

it hopMHUPOBAHUS KOMITETEHIIMU HEOOXOAMMO OCYIIIECTBUTD PSIIT 3TAIOB.

Dranel q)OpMI/IpOBaHI/ISI KOMIIETCHI WU, IPUMCHACMBIC J1JIA 3TOTO BUIABI SaHﬂTHﬁ, 1 UCTI0JIB3YEMBIE CPEJICTBA
OIICHUBAHMS MPEICTABICHBI B TAOIUIlE 2.

Taﬁ.lmua 2 - Dranel (l)OpMHpOBaHI/Iﬂ KOMIIETCHIMU U UCIIOJIbB3YEMbIE€ CPEACTBA OLICHUBAHUSA

CocraB 3HaTh Ymerh Baanern
TPUHIIAIIBI IEHCTBHS,
BBIMIOJIHATE ~ MaTeMaTHYeCKOe
OCHOBHBIC  MapaMeTpbl | . OCHOBHBIMH METOIaMH
XapaKTEPUCTHKH, KOHCTPYKIIUU MOZACMPOBARHC yerponcers acuéra u
Coaep:xa P p ’ py CBY u aHTeHH O THUIIOBHIM p
u Ha3HAYCHUE THUTOBBIX IKCIEPUMEHTAIIBHBIX
HHE . METOJIKaM, B TOM 4YHCIE C o
ycrporicte CBY u aHTeHH 1yt UCCHe0BaHui  (PUAEPHBIX
ITanoB HCTIOJB30BaHUECM CTaHIIAPTHBIX M N
paIMOTEXHUYECKHX  CPENCTB nunuii, yctpoiicts8 CBY u
. MAKETOB MPUKITATHBIX
nepeayu, npuéma u AHTEHH
porpamMmm
00pabOTKU CUTHAJIOB
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o Jlekuuu o Jlexiun o Jlexkuu
Bujant e JlabopaTopHbIC 3aHATHS o JlabopaTopHbIe 3aHATHS e JlabopaTopHbIe 3aHATHS
3aHATHI e [IpakTyeckue 3aHATHSL. e [IpakTHyeckue 3aHATHSL. e [IpakTHyecKue 3aHATHS.
e CamocTosTenpHas padoTa. o CamocTosTenpHas padoTa. e CamMocrosTenpHas padboTa..
o KonrponsHas paborta
Hcnonp3 | © KoHcrexr p p
o ¢ OdopMIIeHHE OTIETHOCTH 1 e 3amuTa 1a00paTOPHBIX
yeMble e YCTHBIN OTBET .
3ammTa JJabopaTopHBIX PadoT; pabot
cpeacra | e KonrponpHas pabora .
o KoHCIIEKT caMOCTOSATETPHON ¢ DK3aMeH
OlleHMBA e DK3aMeH
paboTsl.
HHUS
e DK3aMeH

061111/16 XapaKTCpUCTUKHN nokasarejieil u KPUTCPUECB OLICHMBAHUS KOMIICTCHIIMU HA BCCX dTamnax MpUuBECACHLI B

tabnuue 3.
Tadanna 3 — O0mue XapaKTePpUCTHKH NOKa3aTeliell 1 KPUTepHeB OLIEHUBAHMSI KOMIETeHIINH 110 3TanaMm
IToka3zarenu
3Harn YmMmerb Baagernb
" KpUTEpUHU
Ob6nagaer
OOnazgaeT quana3oHOM
(aKTHYECKUMH U . Kontpomupyer paboty,
Otiau4HO NIPaKTUYECKUX YMECHUH,
N TEOPETHYECKUMH 3HAHUSMH MPOBOJIUT OLICHKY, COBEPIICH-
(BbICOKHIA . TpeOyeMBIX JJIsl pa3BUTHS .
B TIpejiesiax u3y4aeMoit ., CTBYET JICHCTBUSI BBINOJIHEHUS
YPOBEHb) TBOPUYECKUX PELICHUH,
001aCcTH ¢ HOHUMaHUEM paboTsl
abcTparnupoBaHus MPooIIeM
TpaHUI] TPUMEHUMOCTH
Bbeper 0TBETCTBEHHOCTH 3a
3HaeT PaKThl, OOagaer guamna3oHoOM
. 3aBeplIIeHHE 3a/1a4 B HCCIIe-
Xopouio MPUHIUIIBI, TPOLECCHI, MIPAaKTHYECKUX YMEHHH,
. JIOBAaHWH, PUCTIOCAOINBACT
(6a30BbIii o01IHe NOHATHS B TpeOyeMBIX ISl peIICHUS
. CBOE ITOBEJCHHUE K
YPOBEHBb) npesenax u3y4aeMoin OIIPEAEICHHBIX POOIEM B
00CTOSITENIECTBAM B PEIICHUN
obiacti 00JTacTH UCCIIeTOBaHHS
mpobieM
Yanosaersopu-
OO6mnagaeT OCHOBHBIMH
TeJIbHO Ob6nanaer 6a30BBIMU PaGoraet mpu mpssMmom
N YMEHUSIMH, TpeOyEeMbIMH IS
(moporoBbIii OOIIMMU 3HAHUAMHI HaOJII0IeHUI
BBITIOJIHEHHSI TIPOCTHIX 3a]a4
YPOBEHb)

DopmynnupoBKa IoKa3aTeneil ¥ KpUTEPHEB OLIEHUBAHMS JaHHOW KOMIIETEHIIMY TIpUBE/ieHa B TabuIle 4.

Taﬁ.lmua 4 — MokazaTeju u KPpUTEPUHN OLICHUBAHUS KOMIIETCHIIUU HA dTallax

IMoxka3aTen
M ¥ KpUTEpHHU

3uarn

YmMmerb

Baagernb

Otinuno /
324YTEHO

(90-100

0a/1J10B)

3HaeT MPUHIUIIBI
JIeHCTBUS, OCHOBHBIC
apamMeTpsl U
XapaKTepUCTHUKH,
KOHCTPYKLIUU U
Ha3HauY€HHE TUMOBBIX
ycrpoiictB CBY u anTeHH
JUI PaJUOTEXHUUECKUX
CpeACTB nepeaayu, npuéma
1 00pabOTKH CUTHAJIOB

VYmeer ¢cB0OOIHO
BBIIIOJHATH MAaTECMATHYCCKOC
MOJIEJIMPOBAaHUE YCTPONCTB
CBY u aHTEHH 110 TUIIOBBIM
METOIUKAM, B TOM YHCIIE C
HCTIONB30BaHUEM CTaHIAPTHBIX
MAKETOB MPUKJIIATHBIX
porpamMmm

Biiageer ocCHOBHBIMU
METOJaMu pacuéra u
OKCIICPUMEHTAJIbHBIX
uccie0BaHui GUAepHBIX
nuHui, yerpoiicts CBY u
AQHTEHH
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Nwmeet npencraBnenue CamocTosTeNnbHO YacTuuHO BrajgeeT
0 MPUHIUNAX AEHCTBUS, BBIMOJIHATh MaTEMaTH4eCKOe OCHOBHBIMH METOJAMH pacyéra
OCHOBHBIX ITapaMeTpax U MOJIENIMPOBAaHUE YCTPONCTB U DKCIIEPHMEHTAIIbHBIX
Xopomo / XapaKTEPUCTUKAX, CBY u aHTEHH 0 TUTIOBBIM HCCIIeOBAaHMUH (UACPHBIX
324TEHO KOHCTPYKLHUAX U METOJMKAM, B TOM YHUCJIE C mHAR, yeTpoiicte CBY n
(70-89 HA3HAYEHUH TUIIOBBIX HCIIOJIb30BAHUEM CTaHAAPTHBIX | aHTEHH
0aJLi10B) ycrpoiicte CBY u anTeHH NaKETOB MPUKJIAJHBIX
JUIA PagUOTEXHUYECKUX IIporpamMm
CPEICTB Iepeauy, npuéma
1 00paboOTKH CUTHAJIOB
Jaet onpeneneHus [Toxa3bIBaeT HENMOIHOE, He- JleMOHCTpHpYeT HEMoJHOE,
MPUHIUIOB AEHCTBHUS, JIOCTaTOYHOE yMEHHE HEJI0OCTaTOYHOE BIIaJCHUE
y OCHOBHBIX TapaMETPOB U BBIMOJIHATh MaTeMaTH4eCcKoe OCHOBHBIMH METOJJaMU pacyéra
AOBIETBO XapaKTepUCTHK, MOJIETUPOBAaHUE YCTPONCTB U 3KCIIePUMEHTAJIbHBIX
pHT/em’HO KOHCTPYKLIHU U CBU u aHTeHH 10 TUIIOBBIM uccieq0BaHni QUAepHBIX
gg ‘161‘9eH0 HA3HAYCHUM TUIIOBBIX METOAUKAM, B TOM YUCJE C muHUH, yetpoiicts CBY n
é ) ycrpoticte CBY u aHTeHH HCIIOJIb30BAaHUEM CTaHIAPTHBIX | AHTEHH
aJ17108) JUI PagUOTEXHUYECKUX MAKETOB MPUKJIIATHBIX
CpeICTB Nepeaauy, npuéma | IporpaMm
1 00pabOTKH CUTHAJIOB.

IIpumeyaHune: KOIMIECTBO OAIIOB U IIEPEBOJL B TPAAUIIMOHHYIO OLICHKY YKa3aHO B COOTBETCTBHH C ITyHKTOM 11
Paboueit mporpaMMel.

2.2 Komnerennus ITK-6

ITK-6: roToBHOCTH BBHINOJHATH PacueT M MPOEKTHPOBaHNE JeTaJeil, y3J10B H YCTPOICTB
PaAMOTEXHMYECKHX CHCTEM B COOTBETCTBHH € TEXHHYECKHM 3a/1aHHEM C HCIO0JIb30BAHHEM CPeJCTB

ABTOMAaTH3allMHA

MPOEKTHPOBAHMSI.

Jist hopMHIpOBaHUS KOMIICTEHITUH HEOOXO0AUMO OCYIIECTBHUTH P STAIOB.
Oransl GOpMHPOBaHU KOMICTEHINH, IPUMEHIEMBIC ISl 3TOTO BUABI 3aHATHH, U MCIIOIE3YEMbIE CPECTBA
OIICHUBAHMS MPECTABJICHBI B TabumIle 5.

Taﬁ.lmua 5- Jranml (l)OpMHpOBaHPIﬂ KOMIICTCHIMH U UCIIOJb3yE€MbI€ CPE/ICTBA OLHCHUBAHUSA

CocraB 3HaTh YMmerhb Baaners
MPUHLUIIBI JIeHCTBHS,
BBIMIOJIHATH ~ MaTeMaTHYecKoe
OCHOBHbIE  TapameTpel U . OCHOBHBIMH METOoJlaMH
XapaKTEePUCTUKH, KOHCTPYKIIMU MOACIHPOBATIHE yeTponcets acuéra u
Conep:xa P p ’ py CBY ¥ aHTEHH MO THUIIOBBIM p
u Ha3Ha4YeHUE THIIOBBIX IKCIIEPUMEHTAIIbHBIX
HHUE . METOJMKaM, B TOM YHCIIE C .
ycrpoiicte CBY u anteHH 1uist ucciesoBaHuil - QUmepHbIX
ITAINoB UCIIOJIb30BAaHUEM CTaHIapTHBIX M .
PaIUOTEXHUYECKUX  CPEACTB nuHUH, ycTtpoiicte CBUY nu
. MIAKETOB MPUKITTHBIX
nepenayy, npuéma u aHTCHH
IIporpamMm
00pabOTKH CUTHATIOB
o Jlexun o Jlexuu o Jlexuun
Buabt e JlabopaTopHBIC 3aHATHS o JlabopaTopHbIe 3aHATHS e JlabopaTopHbIe 3aHATHS
3aHATHI e [IpakTHyeckne 3aHATHS. o [IpakTHueckne 3aHATHS. o [IpakTHyeckue 3aHATHS.
e CamocTosiTensHas padboTa. o CamocTosTensHast padboTa. e CamocTosTensHas pabora..
o KonrpossHas pabora
Hcnons3 e Koncnekr
. ® O¢dopmIIeHHE OTYETHOCTH 1 e 3amuTa 1ab0paTOPHBIX
yemble e YCTHBII OTBET i
3aIuTa J1abopaTOpHBIX padoT; pabor
cpeacTBa e KonrtpomnbHas pabora N
® KOHCIIEKT caMOCTOSTENHHOM e DK3aMeH
OLEHMBA e DK3aMeH
paboTs!.
HUSI
® DK3aMeH

O6HII/IC XapaKTCPpUCTHUKH MoKa3aTejae u KPUTCPUEB OLICHUBAHUA KOMIIETCHIIMU HAa BCEX dTallaX MPUBCJIACHBI B

Tabiuie 6.
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Ta6auna 6 — O6mmue XapPpaKTePUCTUKH nokasarejei u KPUTEPHUEB OIICHUBAHUA KOMIICTCHIIMM 110 dTalmamM

IMoka3zaTenn
3Harn YMmern Buaanernb
H KPUTEepPHH
OoOmnanaer
OOGnamaer qUamna3oHOM
(hakTHIECKUMU U .
OT/IHYHO MIPAKTHICCKUX YMCHHH, KontponupyeT padoty,
, TEOPETHYCCKUMH 3HAHUSMH
(BbICOKHIA N TpeOyeMBIX IS pa3BUTHSA MPOBOJIUT OLICHKY, COBEPIICH-
B TIpe/ieniax u3y4aeMoit . o
YPOBEHBb) TBOPYECKHX pPEIICHUH, CTBYET JIeHCTBUsI pabOThHI
001acTH ¢ IOHMMaHHEM
abcTparupoBaHus MPooIIeM
rpaHHUI] IPUMEHUMOCTH
bepeT oTBETCTBEHHOCTH 3a
HaeT (PaKTHL, JL T IUAIa30HOM
3Haer da OOmanae ana3soHO p
o 3aBeplleHHe 3a/1a4 B KC-
Xopouio TIPHUHITUIIEL, TIPOIECCHI, MPaKTHYECKUX YMEHHUH,
N CJIEIOBAHUH, TIPHCHIOCa0IH-
(6azoBbIii 0011KEe TOHATHS B TpeOyeMBIX JUIS PEIICHUS
. BAET CBOE MOBEICHHE K
YPOBEHB) npejenax u3ydaemoi OMpEICIICHHBIX MPOOJIeM B
00CTOSATENILCTBAM B PEHICHUU
obnactu 00J1acTH UCCIeqOBaHUS
npobiem
YaoBaerBopu-
A P OO6nagaeT OCHOBHEIMU
TeJLHO O6nanaer 6a30BEIMH Paboraet npu npssMmomM
. YMEHHSMH, TpeOyEeMBbIMU IS
(moporoBbIii 0OIIMMU 3HAHUAMHI HaOJI0AeHUN
BBIIIOJIHCHUA HpOCTbIX 3aaa4
YPOBEHb)

DopMmynupoBKa MoKa3aTeseil 1 KpUTepHeB OLIEHUBaHUA JaHHOW KOMIIETCHIIMU TpUBeieHa B Tabmuue 7.

Tabéauna 7 — [loka3zaTeau 1 KPUTEPUHU OLeHUBAHNUS KOMIIETeHIIMH HA 3Tamax

IToxa3arTen
H U KpUTEpPHH

3Harnb

Ymern

Baagernb

3HaeT NPHUHIMITBI
JEWCTBHS, OCHOBHBIE
apaMeTpsl 1

YMmeeT ¢cBOOOIHO
BBIIIOIHATE MATEMATHYECKOE
MO/JICITUPOBAHKE YCTPOHCTB

Bna;[eeT OCHOBHBIMHA
METOJaMH pacqéTa n
SKCIICPUMCHTAJIbHBIX

JUTSL PaTHOTEXHUYECKUX
CPEeICTB mepenayu, npuéma
1 00pabOTKH CUTHAJIOB.

MIAKETOB MPUKIIAIHBIX
IIporpamMmm

OtanyHo / XapaKTEPUCTUKH, CBUY 1 aHTeHH 1O TUIOBBIM HCCIIeAOBaHUN (PUACPHBIX
324TEHO KOHCTPYKLIHHU U METOAMKAM, B TOM YHUCJIE C nuHui, yerpoiicts CBY u
(90-100 Ha3Ha4YeHHEe THITOBBIX UCIIOJIb30BaHUEM CTaHAAPTHBIX | AHTEHH
0aJJ10B) yctpoiicte CBY u anTeHH MaKEeTOB MPUKIAJIHBIX
JUTA PaJUOTEXHUUECKUX HpOrpaMMm
Cpe/CTB Nepeaauu, npuéma
1 00pabOTKH CUTHAJIOB
Nwmeet npencrapienue CaMocToATENbHO YacTuuHo BiajgeeT
0 MIPUHIUIAX JEHCTBHA, BBINOJIHATh MaTEMaTHUECKOE OCHOBHBIMH METOJIAMH pacdéra
OCHOBHBIX ITapaMeTpax U MOJICIIUPOBaHNE YCTPOIICTB 1 3KCTIEPUMEHTAIBHBIX
Xopomo / XapaKTepUCTHKAX, CBUY 1 aHTeHH 11O TUIOBBIM nccie0BaHni (prUAepHBIX
324TEHO KOHCTPYKLHUAX U METOAMKAM, B TOM YHUCJIE C muHui, yetpoiicte CBY u
(70-89 HA3HAYCHUH TUIIOBBIX HCIOJIb30BAaHUEM CTaHJAPTHBIX | aHTEHH
0aJL10B) ycrporicte CBY u aHTeHH MaKETOB MPUKJIATHBIX
JUI PagUOTEXHUYECKUX IIporpamMm
Cpe/CTB Nepeaauu, npuéma
1 00pabOTKH CUTHAJIOB
Haet onpenenenus IToka3bIBaeT HEMOIHOE, HE- JleMOHCTpUpYET HENONHOE,
MIPUHITAIIOB IEHCTBHA, JOCTaTOYHOE yMEHUE HEIOCTaTOYHOE BIIAICHUE
v OCHOBHBIX TApaMETPOB U BBITIOJTHATh MaTEMaTHIEeCKOE OCHOBHBIMH METOJAMH pacdéra
JOBIETBO XapaKTepUCTHK, MOJIETHPOBAaHUE YCTPOHCTB 1 3KCTIEPUMEHTAIBHBIX
p“T/em’HO KOHCTPYKLIHH U CBU u aHTeHH 1O TUTIOBBIM HCCIIeTOBAaHUN (DUAESPHBIX
gg lggeﬂo Ha3Ha4eHUI TUIIOBBIX METOJMKAM, B TOM YHUCJIE C nuHAHR, yeTpoiictB CBY n
éaﬂ_ﬂOB) ycrpoiicte CBY u aHTeHH HCIOJIb30BAHUEM CTaHIAPTHBIX | AHTEHH
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IMpumeyanme: KOIMYESCTBO OAIIOB U MIEPEBOJI B TPAAUIHMOHHYIO OLIEHKY YKa3aHbl B COOTBETCTBUH C ITyHKTOM
11 PaGoueii mporpaMMEl.

3 TunoBblie KOHTPOJIbHBIC 3aIaHUA

)1.1'[2[ peain3ali BbIMICTICPEYNCIICHHBIX 3a1a4 O6y‘~IeHI/I${ HCIIOJIB3YIOTCS CICAYIOIIUE MaTCpHrabl:

THUIIOBBIE KOHTPOJIBHBIE 33/1aHHS WIIM HHBIE MaTepHallbl, HEOOXOMMBIE JUIS OLIEHKU 3HaHUH, yMEHUI, HABBIKOB U
(wnm) ombITa NESTENBHOCTH, XapaKTEPHU3YIONIHNX 3Tanbl (JOPMUPOBAHISI KOMIICTEHIIMHN B IPOLIECCE OCBOCHHMS
00pa3oBaTeIbHON NPOrPaMMBI, B COCTABE!

3.1 KoHTpoabHbie padoThI 0 TeMaM:

1.
2.
3.

JIunuu nepenaun.

VYcrpotictea CBY.

AHTEHHEI.

CojeprxaHue KOHTPOJIBHBIX Pa0OT MPUBEICHO B y4eOHO-MeTOoanYECKOM mocobun [19 ].

3.2 IIpakTHYecKHne 3aHITHA M0 TeMaM:

N~ WNE

JInanu nepenauu ¢ T-BomHaMu

BonHoBOgHBIE THHUY TIEpeaaun

HarpyxenHnsle oTpe3ku ¢puaepoB

Y3K0MONIOCHOE U IMHUPOKOIOJIOCHOE COTIIaCOBaHUE
MpuoronomatocHukd CBY 1 BOJTHOBBIE MaTpULIBI
[TapameTphl U XapaKTEpUCTUKU AHTEHH
BubpaTopHbIe aHTCHHBI

AnepTypHble aHTEHHBI

AHTEHHBIE PEILETKU

VKazaHusi K IPAKTHYSCKUM 3aHATHSM TMPUBEICHBI B y4eOHO-METOMMYECKUX mocobusix [11,12].

3.3 JlaGopaTopHble 3aHATHS MO TeMaM:

o s

Hccnenoranue GeppUTOBBIX BEHTHIICH U IIUPKYIATOPOB

HccnenoBanue AUAICKTPHUSCKUX aHTCHH

HccnenoBanue quarpaMMbl HAIPAaBICHHOCTH Mapab0IMIeCKON aHTCHHBI [0 U3MEPEHUSM TOJIS B TalbHEH u
OIIOKHEH 30HAX

HccnenoBaHue BIUSIHUS paciipe/ieieH s OIS B PACKPhIBE aHTEHHBI Ha e€ [rUarpaMMy HarpaBiIeHHOCTH
HUccnenoBanue Ko3QPUIIHEHTA YCUIICHUS PYTTOPHBIX aHTEHH

VYkazaHusi K J1aOOpaTOPHBIM 3aHATHSIM TIPHBEJCHBI B yueOHO-MeTOAMYeCKUX nocodusx [13-18].

3.4 Bompocs! 1J1si IpoBedeHNs IK3aMeHA !

1.

2.

JInann nmepenaun: onpeseNieHue; perysipHble, HepeTyJsIpHbIe, OAHOPOIHBIE, HE OTHOPOAHbBIe. OTKPHITHIE,
3aKpBITHIE — X JOCTOMHCTBA M HEAOCTATKH, MpUMEHEeHUs. IIpumepsr.

Panguonuuus: noHsTHe, CTPYKTYpHAs cXeMa, IpuMepbl. JIOCTOMHCTBA M HEAOCTATKU 110 CPAaBHEHHIO C
¢bunepHbIMH JTHHUAME. [IpUHIIUIT 3JIEKTPOANHAMUYECKOTO MOJI00HS M €r0 UCIIONIb30BaHKE TP pacdeTax 1
9KCHEPUMEHTAIBHBIX HCCIIEJOBAHUSIX.

OCHOBHBIE TTapaMeTPbl U XapaKTEPUCTHKN (HUIECPOB: TUIBI BOJH, JUCHEPCHOHHAS XapaKTEPUCTHKA,
3aTyxaHHe, JIeKTpUIecKasi IPOYHOCTh, IPEAEIbHas 1 IOMTyCTHMasi MOIITHOCTH, BOJTHOBOE CONIPOTHBIICHHE,
MIOTOHHBIE TTAPAMETPHI.

MaremaTmaeckas Mojaenb auHui nepenaurn CBU. OcHoBHBIE TpeOOBaHUS, IPEABABIIEMbIC K (GYUACPHBIM
JTHUAM. YacTOTHBIE 3aBHCHMOCTH 3aTyXaHHUs B IPOBOJAHUKAX M AUIIEKTPHKAX.

OObsicHUTE, TOYEMY OOBIYHO PAOOTAIOT Ha BOJIHE OJJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B Kakmx cimydasx
paboTaroT Ha BOJIHAX BBICIIMX TUIOB? B KakuX TMHUAX HMEET MECTO TUCTICPCHSI U B YeM MPOSBISAETCS?
Kak oHa BimsieT Ha pacnpoCTpaHEHHE CUTHAIOB?

JIByXmpoBoaHAs M KOaKCHaJbHAasl TMHUHU: BOJTHa OCHOBHOTO THIIA, €€ JUTHHA U (ha30Basi CKOPOCTH,
BOJIHOBOE COIIPOTHBIICHHNE, TIOTOHHBIE TTApaMETpPHI. Y CIIOBHE pabOTHI Ha BOJIHE OCHOBHOTO THIIA B
KOaKCHAJIBbHON TMHIHA. MapKUpOBKa KOAKCHAIBHBIX KaOemen.

[TomockoBBIE 1 MUKPOITOJIOCKOBBIE JIMHUH: PAa3HOBUAHOCTH, BOJIHA OCHOBHOTO THIIA, €€ JUINHA U (a3oBas
CKOpPOCTb, BOTHOBOE COIIPOTHUBIICHHE, IOTOHHBIE TapaMeTPhl, CTPYKTypa MOJIS.

BonHOBOABI NPSAMOYTOIBHOTO CeueHHs. THITbI BOJIH, KpUTHUYECKHE JUIMHBI BOJH. BoHa 0CHOBHOrO THMA,
YCIIOBHE €€ CYLIECTBOBaHUSA, CTPYKTypa MOJIs, XapaKTePUCTHUECKOE U BOITHOBOE COIPOTHUBIICHHUS,
nepeaaBaeMasi MOIIHOCTb. TeXHOJIOTUs! U3rOTOBIEHUS U CTaHAapThL. [IpuMeHneHus.

16
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.
26.

27.

28.

29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

BonHoBoB!I Kpyraoro cedenus. THITBI BOJH, KpUTHYECKHUE AJIMHBI BOIH. BOJIHA OCHOBHOTO THIIA, YCIIOBHE
€€ CyIECTBOBaHMsA, CTPYKTypa IO, XapaKTEPUCTUIECKOE U BOJTHOBOE COITPOTHUBIIEHHS, IIEpeiaBacMast
MOIIHOCTB. TexHoorus n3roropneHus. Ilpumenenus.

JlnaNy epenavn ¢ MOBEPXHOCTHOM BOTHOM. [I0HSATHE TOBEPXHOCTHOH BOJHEIL, €€ [UTHHA U (ha3oBas
CKOpOCTb, CTpyKTypa noust. [Ipumepsl peanuzauumii JII1 ¢ moBEpXHOCTHOM BOJHOW U IPUMEHEHUS.
Huamnazons! qmuH BodH. [lonstie CBY. Turmbl mpuMeHseMbIX B pa3IMYHBIX JUara3oHax QUIEpoB.
IToHATHS SKBUBAJICHTHBIX JUHUN U cxeM. BOTHOBOM 1 knaccuuecKuil MoAXoMAbl, CBA3b MEXy HUMH.
Koappununent orpakenns ot Harpysku, KbB, KCB, conpoTuBieHue TUHUN U COOTHOIIEHUE MEXTY HUMH.
[ToBenenne moayins koadduieHTa OTpakeHNs B UAealbHbIX U peanbHbIX JII1. PezonancHbIe ceueHus,
3HA4YECHUS B HUX HANPSHKEHHOCTEH MoJieil U COmpOoTUBICHUH.

Koappunuent orpakenns ot Harpysku, KbB, KCB, conpoTrBieHye JIMHUN M COOTHOILICHHE MEXy HUMH.
[ToBenenne Moayst kKoo duIEeHTa OTPAKEHHS B UACANBHBIX M pealbHbIX JMHUX. Pesxumel B JIIT n ux
CBSA3b C CONPOTHUBIICHUEM Harpy3Ku.

®opmyna TpaHCHOPMAINU CONPOTUBICHUH C MOSCHEHUSIMU. DKBUBAJICHTHBIC CEUCHUS U PACCTOSHUSA
MEXIy HUMH. BXxonHOE conpoTtuBineHne oTpes3ka (punepa, 3Ha4CHHS B CIydac peakTHBHBIX Harpy3oK.
IMonsTre mmneidos, MX BXOIHBIE CONPOTHBICHNUS, TIPUMEHEHNSI.

®opmyna TpaHCHOPMAIUU COPOTHUBICHHUH C MOSCHEHUSIMU. Pe30HaHCHBIC CEUCHHUS U PACCTOSIHUS MEXIY
HuMH. [loBefieHNEe B HUX KOMIIOHEHT HANPS>KEHHOCTH JEKTPHUYECKOTO U MArHATHOTO TIOJIEH, CBS3b C
MojyneM koadunpenTa oTpaxkeHus: OT Harpy3ku. CONpoOTHBRIICHUE JIUMHUH B PE30HAHCHBIX CEYEHUSX U
cBa3b ux ¢ KCB u KbB.

Y3K0NOJI0CHOE COoTslacoBaHUE aKTHUBHBIX HArpy30K. UeTBepTHBOIHOBBIC MTOHIDKAIOIINE U MTOBBIIIAOIINE
TpanchopMaTopbl, ux BKItoueHus B JII1 1 BRIOOP 3HAYCHUI CONMPOTHUBICHUN. DKBUBAIICHTHBIC CXEMBI,
pacnpenenenus Hanpsbkenus, KbB wnu KCB Brons JIIT nmpu cornacoBanuu.

Y3K0noa0cHOE cornacoBaHue KOMILIEKCHBIX HArpy30K. MeTo KOMIEHCUPYIOIIUX PEAKTUBHOCTEH,
MOCIEI0BATENBHOE U MapalieabHoe BKIOYeHHs uX B JIII. OxBuBaneHTHbIe cXeMbl. [loscHEHN Ha
KpyroBoil nuarpamme Bonbnepra — Cmura.

Y3K0N0J0CHOE COrnacoBaHUe KOMIIEKCHBIX HArpy30K. MeToa KOMIEHCUPYIOIUX PEaKTUBHOCTEH, UX
peanu3anys B BOJIHOBOJAHOM TEXHUKE, JKBUBAJICHTHBIE CXEMBI.

Tunosele 3nemMenTsl TpakToB CBY: SKBHBaNEHTHl aHTEHH, pEAKTUBHBIE HATPY3KH, YETBEPTHBOIHOBEIE
MeTaJUIMYECKHE U30IATOPHI.

Tunossie anemMeHTs! TpakToB CBY: BOJTHOBOIHBIE COEAMHEHNS, IOBOPOTHI, KOAKCHATIHHO-BOJTHOBOIHBIE
MIEPEXOAbI U MePeXo/ibl ¢ IPSIMOYTOJIEHOIO BOJIHOBOAA Ha KPYTJBIH.

OOBEMHBII PE30HATOP: YCTPOUCTBO, PA3HOBHIHOCTH, IIpuMeHeHUs. CpaBHEHUE C KOJIeOaTeIbHBIM
KOHTYpOM. BxJIfoueHne B TpaKT, CBSI3b C BHEIIHUMH LIEIISIMH.

OOBeMHBIC PE30HATOPBI: THITHI KOJICOaHU, PE30HAHCHBIC UTMHBI BOJH, JOOPOTHOCTH. Y CTPOMCTBO U
IIPUMEHEHHE KOAKCHATBHOTO PE30HATOPA.

CryneH4aTsle 1 IJIaBHBIE coTacylomue nepexosl. Kinaccudukanys ynpasisiomnX yCTPONUCTB.
MexaHn4YecKHe aTTeHI0AaTOPHI U (pazoBparmareny.

Muorononrocanku CBY: miockoctu otcueTa (a3, BOTHOBOH U KIIACCUUECKUH IMOXOIBI OMTICAHUS,
HOPMHUPOBKA TOKOB U HAINPSKEHUH, aJal0IINe H OTPaKEHHBIE BOJIHEL.

BosnHOBast MmaTpuiia paccestHus: PU3NUECKHUIA CMBICH AJIEMEHTOB, UCTIBITATEIbHBIC PEKUMEL. [IpiMeHeHus.
Marpuipl CONPOTHBIICHUH U TPOBOAUMOCTEN: (PU3NUECKHIA CMBICI SJIEMEHTOB, UCTIBITATEIbHBIE PEKUMBI.
IIpumenenust.

WneanbHble U peanbHble MaTpUIIbl. MaTpuiia paccesHUs eabHOTO BEHTHIIS, (PU3MUECKUN CMBICI €€
3JIEMEHTOB.

@dyHraMeHTaJIbHBIE CBOMCTBA MATPHILL: B3AUMHOCTH, CHMMETPHH, HEAUCCUITATUBHOCTH; TOHATHS,
MareMaTnieckue opMyIHpPOBKH, HEOOXOAUMOCTD ydeTa.

HennccunaTuBHBIN YETHIPEXTIONIOCHUK: MaTPHULIBI CONPOTUBIEHUHN U paccesHus. PeakTHBHBII
MHOTOITOJTIOCHHUK.

®epputs! 1 ux coiictBa. HeB3anmubie ycTpolicTBa Ha ocHOBe dddexra Papanes n ¢ nonepeyHo-
MIOJIMarHUYEHHBIM (eppuToM (BeHTHIH). Pa3oBpaInaTemy.

Hupkynarop: NOHATHE, MATPULIBI PACCESHUS, YCTPOICTBO, HA3HAUEHHE U IPUMEHEHMS.

HanpaBneHHBIH OTBETBUTENb: MOHATHE, MAaTPHUIlA PACCESHUS, yCTPOICTBO, HA3HAUYCHUE U IPUMEHEHHS.
JanbpHsis, mpoMeXyTouHast ¥ OJFDKHSAS 30HBI aHTEHHBL. VX TpaHuUIIE 1 CBOICTBA TOJIEH

Haznauenue u xnaccudukanus aHTEHH, TOHATHS, OTIPE/ICICHUS.

BHyTpeHHAS ¥ BHEUTHSSI 3a]1a91 TEOPUU aHTCHH.

Awmmmntynsas [IH, ee dopma n mupurHa, rpadpugeckoe n3oopaxeHue.

Teopema o nepemuoxenun IH ogHOTHITHBIX 00TydaTeneil.

®asoBas AuarpaMMa aHTeHHbI. Da30BbIN LHEHTP U LEHTP U3JIy4eHHUsL.

MOITHOCTb U CONPOTUBICHUE U3ITyUEHHsI AaHTCHHBI.

BxoaHoe conpoTuBiIeHNE aHTEHHBI, CBA3b C COMPOTUBICHUEM H3IIyUEHHUS.

OnekTpudeckas NpouHocTs. [IpeaensHast u 1oMycTHUMas MOIIHOCTH.

[Monspuzamust, ee BUIBI, HEOOXOJUMOCTH yUueTa IIpH IpHUeMeE.
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43.
44,
45,
46.
47.
48.
49.
50.

51.
52.
53.
54.

55.
56.

57.
58.

59.

60.

61.

KH/, KII u KY antensnsl, onpeaeneHus, B3aUMOCBSI3H.

JeiicTByromas JyIMHA W AWATIA30H Pa00YHX 9aCTOT aHTCHHBI.

[IpuHINT 3MEKTPOIMHAMHYECKOTO OO0 U eT0 NCIOIB30BAHUE TIPH NCCIICAOBAHIH aHTECHH.
[IpuHIMIBI TOCTPOEHUS CBEPXIIMPOKONOIOCHBIX aHTEHH.

OyHaMeHTaIbHBIC OTPAHUICHUS B 00JIACTH aHTEHH.

[Ipuemusle anTeHHBI. DKBHBaNIeHTHAs cxema. @opmynsr Hevimana ms 3/1C.

IIpuemMHBIe aHTEHHBI. Y CIIOBHS TpUeMa MaKCUMaIbHOW MOIITHOCTH.

[IpuHIMI B3aUMHOCTH U €T0 UCIIOJIb30BaHNE MPUMEHUTEIBHO K PacueTy XapaKTePUCTHK MPUEMHBIX
AQHTCHH.

DddexTruBHas miomaas aHTeHHbI, ¢Bs3b ¢ KHJI u neiicTByroImeit JnHOM THHEHHO aHTCHHBI.
IIymoBas Temnepatypa anTeHHBI, cBs3b ¢ KIIJI, myTu ee cHI>KeHUs!.

OcobeHHOCTH PaOOTHI aHTEHH Ha HU3KUX M BBICOKHX 4aCTOTaX.

DHepreTuveckre COOTHOIICHHS B IpHeMHBIX aHTeHHax Ha CBY B cormacoBaHHOM M paccoTiIacOBaHHOM
pexumax.

®dopmyna uaeaabHON paguonepeaayuu C MOsICHEHUSAMMU.

OOm1re CBOWCTBA aHTCHH MAJIBIX JICKTPHUECKUX Pa3MepOB. DIeMEHTapHbBIC H3TydaTelIH JHHEHHON 1
KpYroBOM MOJIIpU3aLIUU.

CuMMeTpHYHBIH 3NeKTpudeckuii BuOparop. Pacnpenenenne Toka, JJH, conporusmenune nznysenns, KH/I.
CuMMeTpHYHBIH dJIeKTpHYecKkuii BuOparop. Pacnipenenenue Toka, qelicTByromast JyiuHa, 3pQGeKT
YKOPOUEHHS1 JUITMHBI BUOpaTOpa, BXOIHOE COMPOTHBIICHHE.

KoHCTpyKIIMM CHMMETPHYHBIX JIMHEHHBIX BUOPATOPHBIX aHTeHH. CHOCOOBI MUTaHKs OCPEICTBOM
JIBYXIIPOBOJHOM M KOaKcHalbHOM NuHUH. [I[pumeneHus.

[etneobpa3usiii BUOpatop [Tucrompkopca. CriocoObl MUTAHKS MOCPEICTBOM IBYX -IIPOBOTHOMN U
KoakcuanbHOU nuHui, JIH, npuMeHeHusl.

KoHcTpykunn HecuMMeTpHIHBIX BUOpaTopoB. Crioco0s! B3Oy kaenus, JJH, mpumeHeHNs.

Meroauyeckue MaTepruaibl Ui MOJArOTOBKH K 9K3aMeHy mnpuBeaeHs B [1-19].

4 METOIJUYECKHUE MATEPHAJIbI

Jdns oOecneyeHus mpomecca oOydeHMS U pelIeHHs 3aJad oOydeHHs MCIOJB3YIOTCS CleAyoIue

MCTOANYCCKHUEC MATCpHaJibl, ONPCACIAONINC MTPOUCAYPbl OLCHUBAHUSA 3HaHI/II71, yMeHPIﬁ, HaBBIKOB H (I/IJ'II/I) OIIbITa
ACATCIBbHOCTH, XapaKTCPU3YIOIINX STallbl (1)OpMI/IpOBaHI/I$[ KOMHCTCHHI/Iﬁ, B COCTaBe:

4.1. OcHOBHasI TUTEpPaTypa

1.

VYerpoiictea CBY u anTeHHBI [ DNIeKTPOHHBIN pecype]: YuebHoe nmocobue / 3amoTpuHckuii B. A.,
[Tanruna JI. K. — Tomck: TYCYP, 2012. — 223 c¢. Pexxum goctymna:
http://edu.tusur.ru/training/publications/712

I'ommn I'.I'. ArTennsr: [DnekTpoHHbI pecypc] Yuebnoe nocodue. — Tomck: TYCVYP. 2012, —
145 c. Pexxum noctyna: http://edu.tusur.ru/training/publications/2794

Yerpoiictea CBY u antenHsl. [IpoektupoBanne (ha3upoBaHHBIX aHTEHHBIX PEIIETOK/ MOJ Peml.
J.1. Bockpecernckoro. — M.: Pagnorexuuka, 2012. — 744c. (10 3k3.)

4.2 JlonoTHUTEILHAS JIUTEPATYpa

4,

9.

Ycerpoiictea CBY u antennsl: YueOHuk st By3oB/ .M. Bockpecenckuit u ap. — M.:
Pannorexnnka, 2006. — 375¢. (20 3k3.)

CazonoB /.M. AnTtenns! u ycrporictea CBUY: YueOnuk a1s By30B. — M.: Beicinas mikona, 1988.
—432c. (18 7k3.)

Ycrpoiictea CBY u antenssl. [IpoexrupoBanne GpasnpoBaHHBIX aHTEHHBIX PELIETOK/ MO Pel.
J.1. Bockpecernckoro. — M.: Pagnorexuuka, 2003. — 632c. (21 3k3.)

TexHudeckas 1eKTpoauHaMuKa: YueOHoe nocobue st By3os/ FO.B. ITumenos u ap. — M.:
Pamuo u cBsizb, 2002. — 536 c. (22 3k3.)

CBepXIIMpPOKOTIOIOCHBIE MUKPOBOJIHOBBIE ycTpoiicTBa/ mox pen. A. I1. Kpenauukoro, B. IT.
MemanoBa. — M.: Paamo u cBs13p, 2001. — 560 c. (33 2k3.)

O®pagun A.3. AuTernHo-(punepHsie yerpoiictBa. — M.: CBs3b, 1977. — 440c. (19 3k3.)

10. Antennsl YKB/ noz pen. I'.3. AiizenOepra. U.1. — M.: CBs3p, 1977. — 384c. (25 3k3.)
11. Anrennsl YKB/ o pen. I'.3. Aiizent6epra. U.2. — M.: Ces3b, 1977. — 288c. (26 3k3.)
4.3. TlepeyeHb METOANYECKUX YKAZAHUI M0 JIAG0OPATOPHBIM Pad0oTaM, NPAKTUYECKHM 3aHATUAM H
€caMOCTOSITeIbHOM padoTe
12. Tommn I'.I'. AnTenns! 1 puaepsl. COOpHUK 3a1a4 ¢ GOpMyIaMu U PELICHUAMH [ DIEeKTPOHHBIH
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13.

14.

15.

16.

17.

18.

19.

20.

pecypc]: Yuebnoe nocodue. — Tomck: TYCVYP, — 2012, — 237¢. Pexxum nocrymna:
http://edu.tusur.ru/trainina/publications/2795

VYerpoiictBa CBY u anTeHHBI [ DNeKTpOHHBIN pecypc]: YdueOHoe MeToguueckoe nocooue /
Tommn I'.T'., 3amotpunckuii B. A., [llanruna JI. M. Tomck: TYCVYP, — 2012. — 163 ¢. Pexum
nocryma: http://edu.tusur.ru/training/publications/715

CxraisipHbIi aHaTU3aTOp MapaMeTpos reneit P2M [DnexTponHsIi pecypc]: PykoBoacTBo k
naboparopnoii padore/ I'.I'. ['ommH, A.B. ®@areeB. — Tomck: TYCYP — 2013 — 47 c. — Pexxum
nocryma: http://edu.tusur.ru/training/publications/3729

HUccnenoBanue BIMSHUS PacTpe/ieTICHUS MO B PaCKPhIBE aHTCHHBI HA e€ JuarpaMmmy
HANPaBJICHHOCTH [ DNEKTPOHHBIH pecypc]: PykoBoacTro k nmabopatopHoii padore / 'ommun I, I,
®ateeB A.B., llanruna JIL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexxum noctyma:
http://edu.tusur.ru/training/publications/3699

UccnenoBanne nuarpaMMbl HaIpaBICHHOCTH MapadOIMIECKON aHTEHHBI IO U3MEPEHHUSIM TI0JIS B
JabHEW U ONrmKHEH 30HaX [ DNeKTpOoHHBIH pecypc]: PykoBoacTBo k mabopaTopHoi padore /
Tlomma I'.T'., ®@areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexum mocryma:
http://edu.tusur.ru/training/publications/3700

HUccnenoBanne ko3¢ GuiMeHTa ycuneHus pylnopHbIX aHTEeHH [ DIeKTPOHHBIH pecypc]:
PyxoBojcTBO K maboparopuoit pabore / ['ommn I'.I'., dateeB A.B. — Tomck: TYCVYP, 2013. — 27
c. Pexxum mocryna: http://edu.tusur.ru/training/publications/3723

HccnenoBanre AMANEKTPUUIECKUX aHTEHH [DNeKTpoHHBIN pecypc]: PykoBoacTBo k
naboparopHoii pabore / I'omun I'.I"., @ateer A.B. — Tomck: TYCYP, 2013. — 23 c. Pexxum
nocryma: http://edu.tusur.ru/training/publications/3722

HccnenoBanne GpeppuTOBBIX BEHTHIIEH U IIUPKYISITOPOB [ DNEKTPOHHEIH pecypc]: PykoBoacTBO K
naboparopHoii padore // [lagycosa E. B., Cokonopa XK. M., Hukudopor A.H., ®arees A.B. —
Tomck: TYCVYP, 2013. — 27 c. Pexxum noctyma: http://edu.tusur.ru/training/publications/3730
Ycerpoiictea CBY u aHTeHHBI [ DIIeKTPOHHBIN pecypc]: YueOHo-MeTonndeckoe mocodue mo
OpraHM3alMy CaMOCTOSITeIbHON paboThl cTyaeHToB / I'. I'. Tomun — Tomck: TYCVYP, 2010. — 42
c. Pexxum nocryna: http://edu.tusur.ru/training/publications/7
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