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Ne Buabl yueGHoi padoTsI Cemectp 6 | Bcero | Enmnuumbi

1. Jlexuuu 24 24 4yacos

2. JlaGopaTopubie padoThI 18 18 4acoB

3. IpakTHYecKue 3aHATHS 18 18 4yacoB

4, KypcoBoii npoext/padora (KPC) (aynuropnas) - - 4aCc0B

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

6. W3 Hnx B MHTEpaKTHBHO¥ opme 12 12 4yacoB

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

8. Bcero (0e3 hx3ameHa) 108 108 JacoB

9. IK3amMeH 36 36 4acos

Oo0mast Tpyr0éMKOCTH 4acoB
10. 144 144
(B 324€THBIX eIUHHUIIAX) 4 4
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

Jlucr corjracopaHmii

Pabouast mporpamMmma coctaBieHa ¢ yuyeToMm TpeboBanuii deaepanbHoro ['ocymapcTBEHHOTO
oOpa3oBaTenbHOTO cTaHfgapra Beicmiero oOpaszoBanus (OI'OC BO) mno HampaBieHHUIO
noaroToBku 11.03.01 «Pagnorexnuka (ypoBeHb OakanaBpuara)», yreepxkaennoro 06 03 2015 r.
Ne 179, paccmorpena u yrBepxkaeHa Ha 3acenanuu kadeaper CBYuKP «30» mas 2016 r.,
poTokoy Ne 9.

Pazpabotunk _npodeccop kad. CBUuKP Tommn I'.T.
(mommkHOCTB, Kadenpa) (moamwucs) (®.1.0.)

3aB. kapenpoit CBYuKP Llapanrosuy C.H.
(Tmoxnuce) (®.1.0.)

Pabouas nporpamma cornacoBana ¢ (hakyiabTeTOM, NPOGUIHPYIONIEH U BBITYCKAIOLIEH

kadenpamu.

Jexan PT®, momeHnt K.1O. ITomoBa

3aB. npodumpyromeit

kadenpoit P3U, mpod. A.C. 3agopun

3aB. BbIyCKaroLen

kadenpoit CBUuKP, mpod. C.H. lllapanroBuu

OKCIEePThI:
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(MecTo paboTHI) (3aHUMaeMasi JIOJDKHOCTB ) (momuck) (MHHIHAIBI, (aMAITHS)

TYCVYP, kadp. CBUuKP, mpod. A.E. Mangenp
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1. HEJIA U 3AJAYHN JTUCHUTTJIMHBI

Heabto npenogaBanust MCHUIIMHBL «Y cTporictBa CBY u aHTEHHBD) ABISETCS MOATOTOB-
Ka 0akasaBpoB B 00JacTH pa3paboTku U obecneueHust GyHKUMOHUpOBaHUs ycTpoiictB CBY u
AaHTEHH B PAJMOTEXHUYECKUX CPEICTBAX Mepeaadn, mpuéMa u 00pabOTKH CUTHAJIOB.

3agayaMu JUCLMIUIMHEIL ABIISAIOTCA U3Y4YCHHE:

" OCHOBHBIX THIIOB (PHJICPHBIX JIMHHMH, ycTpoiicTB CBY 1 aHTeHH, UX MapaMeTpoB U Xa-
PaKTEPUCTHK;

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

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

* onwucanus ycrpoiicts CBY nocpeacTBoM MaTpU4YHOTO ammapara;

" METOJOB pacy€Ta OCHOBHBIX THUIIOB AHTCHH.

2. MECTO JUCIHMUIIJIMHBI B CTPYKTYPE OOII
B1.B.21 - 6a30Bas 4acThb.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHBI.

[Iponecc n3yveHus: QUCHUTUIMHBI HAIIpaBiieH Ha (OPMHUPOBAHUE CIIEAYIONINX KOMIETECH-
LU
® CIIOCOOHOCTBHIO peIIaTh 3a/1a4d aHAJIN3a M pacyeTa XapakTePUCTHUK AIEKTPHUECKUX HEeTen
(OIIK-3);
® TOTOBHOCTBIO BBIIOJHATH PACUET U IIPOEKTUPOBAHUE AETAJIEH, Y3JI0B U yCTPOUCTB pa-
JUOTEXHUYECKHUX CUCTEM B COOTBETCTBUH C TEXHUYECKHUM 3a/IlaHUEM C UCIIOJIb30BAHUEM
cpencTB aBToMatu3anun npoekruposanus (I1K-6).

B pe3ynbrare u3yueHus: AMCUUILINHBI CTYACHTBI JOJKHBI:

3Hamy:

" OCHOBHBIE METOJIbl PEIICHHs 3aJad aHaJIW3a W pacu€ra MapaMeTpoB M XapaKTEPUCTHK
¢bunepusix aunuid, yerpoiicts CBY u antenn (OIMK-3);
ymemb:

® B COOTBETCTBHM C TEXHHUYECKHM 3aJJaHUEM BBIIIOJIHATH PACUET U MATEMATHUECKOE MOJIE-
nupoBaHue yctporcTB CBY 1 aHTEHH ¢ UCIOJIB30BaHMEM CTAHJAPTHBIX IAKETOB IPHU-
kiaaHbIx nporpamm (I1K-6);
6naoems:

" (OCHOBHBIMHM METOJIAMHU Pacd€Ta, MaTeMAaTHYECKOTO MOJEIUPOBAHUS U SKCIIEPUMEHTAIb-
HBIX HCCIIEIOBAaHHUI MapaMeTpoB M XapaKTepUCTUK (UAEPHBIX JUHUM, ycTpoiicTB CBY n
antenH (OIK-3, TIK-6).
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4. OFBEM JUCHUILIMHBI U BUJIbI YYEBHOM PABOTHI

OO6mmas TpyA0EMKOCTh TUCHUTUTHHBI COCTABISIET 4 3a4ETHRIX STUHUIIBL.

Bun yae6HOI paboTht Bcero wa- CemecTtp
COB
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
IToarotoBka K MPaKTHYECKUM 3aHATUSIM, KOHTPOJb- | 14 16
HBIM paboTaM, TECTUPOBAHHUIO.

[MoaroToBka K 1a00paTOPHBIM paboTaM U COCTaBIIC- 18 18
HHUE OTYETOB

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

5. COAEP)KAHUE JUCIUIIJIMHbI

5.1. Pa3zgenpl AMCOUIIMHBI 1 BUABLI 3aHATHNA

Ne /m HaumenoBanue paznena qucuu- | Jlek- Jla6. [Mpaxr. CPC | Bcero dopmupy-
TITHHBI uuu | paboThl | 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
JIUCKPETHBIE CUCTEMBI, aHTEHHBI 2 4 5 11
Oeryriei BOJIHBI
9 ArnepTypHBIC aHTCHHBI ) 8 ) 10 29
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10 AHTEHHBIE PeHIETKH 2 2 3 7
11 Oco0OeHHOCTH aHTEHH Pa3IMYHOTO 2 1 3
Ha3HAYCHUS U TUANa30HOB
Hroro 24 18 18 48 108
5.2. Conep:xanue pa3iesioB JEeKIIMOHHOT0 Kypca
Ne | HaumeHoBaHue pas- Coneprxanue pasnena Tpyno- | ®opmupyemsie
/1 | aena AUCUUTUIMHEL €MKOCTb | KOMIIETEHIINU
(dac.) (OK, TIK)
®DuepHble JUHUU 12 OIIK-3
U NacCHBHBIE
yerpoiictea CBY
1 | OnexkrpomarauTHble | Hampapnsiomme CHCTEMBI W HampaBJsIEMbIC BOJHEL, 2
BOJIHBI B HAIIPABJIA- | THIIBI BOJH, KDUTUYECKUE YaCTOTHI, XapaKTEPUCTHKH.
IOIINX CHCTEMax
2 | Jluaum nepenayu ¢ Jlianu ¢ T-BomHaMH (ABYXIIPOBOIHBIE, KOAKCHAIBHEIE, 2
T-BonHOM, BOJTHO- MIOJIOCKOBBIE), METANIMUECKUEe M IUAJIEKTPHUCCKHUE
BOJIHBIE M OIITOBO- BOJIHOBO/IBI, ONTOBOJOKOHHBIE JHHUU. CTPYKTYpBI
JIOKOHHBIE JITUHUU NoJIeH, TEXHUYECKUE XapaKTEPUCTUKH, MPUMEHEHHSI.
3 | Jlunuu nepenauun Koa¢puuuneHt orpaxeHus, pacrpeeieHiue aMIUIUTy/ 3
KOHEYHOU JUINHBI. HaNpsOKEHUH W TOKOB IPU Ppa3IMuHBIX Harpyskax,
CornacoBaHue BXOJHOE COINPOTHBJIEHHE OTpe3Ka JHHUU. Jlmarpamma
Bonsnepra-CMmura. Y3KONOJOCHOE M IIMPOKOIOJIOC-
HOE COTJIACOBaHHE
4 | MHOTONOJIIOCHUKA BonHoBbIe MaTpuIpl paccestHus U nepenadn. CoiicTBa 2
CBUY u BonHOBBIE B3aMMHOCTH, CUMMETPUU U HeauccunaTuBHocTU. Co-
MaTpHIIBI OTBETCTBHE (PU3NYECKUX CBOWCTB MHOTOIOJIFIOCHUKOB
Y MaTeMaTH4ECKUX CBOMCTB X MAaTPHI] PacCesTHHUS.
5 | ITaccuBHbIE XapakTepHble JBYX-, YETBIPEX-, MIECTH-, BOCHMHIIO- 3
ycTpoiictea CBU JIIOCHUKHU U UX CBOMCTBA, ONMUCBHIBAEMbBIE UMHU yCTPOML-
cTBa. [IpMHINI JEKOMIIO3ULINU U KacKaIHbIe COeAHHEe-
Hus. Harpys3ku cornacoBaHHbIE W (DPUKCHPOBAaHHBIC,
aTTEeHI0ATOPBI, (ha30BpallaTeH, COrJIaCOBaHHEIE Iepe-
XOJIbl, JIEJIUTENH MOIIHOCTH, ()EPPUTOBBIE BEHTWIIU U
LUPKYJISITOPBI, HATPABJICHHbIE OTBETBHUTEIIH.
AHTEHHBI 12 OIIK-3
6 | Ilapamerpsl nepe- JlanpHss, TpoMeXyTOUHas U OJIMDKHAS 30HBI MOJS U3- 2
JAfOIINX U MIPUEM- JTydeHus aHTeHH. KoMIiekcHast BeKTOpHas AuarpaMma
HBIX aHTEHH HanpasieHHocTH, KH/I, K03 durnuent ycunenus, nei-
CTBYIOIIasl BBICOTa aHTEHHBI. TeopeMa B3aMMHOCTH
MPUMEHUTENBHO K NPUEMHBIM aHTeHHaM. Llens npuém-
HOHM aHTEHHBI ¥ MOIIHOCTb, TOCTYNAONIAs B HATPY3KY.
[IlymoBas Temneparypa.
7 | Bubpatopusie aH- Pacnipenenenue Toka u 3apsga B CHMMETPUYHOM BHO- 2
TEHHBI parope. [luarpaMmMa HampaBIe€HHOCTH, CONPOTHUBIICHUE
n3nyuenus: u KH/[ cummerpudnoro subpatopa. Bxos-
HOe compoTuBlieHHne. Turbel BUOPATOPOB: METIe00pas-
HBIM, WIENEBOW, IITHIPEBOH, CHOCOOBI WX THUTaHUSI.
Crioco0bl pacmmpeHusi paboduero auamna3oHa BHOpaTo-
poB. CsizaHHbIe BUOpaTopkl. [ledaTHble ciraboHampas-
JIeHHble aHTeHHBI. [IpuMenenus.
8 | Jluneiinsie JluHeliHble HENpepbIBHBIE M AMCKPETHBIE CHCTEMBI. 2
HeTpephIBHBIE U MuoxuTenp HanpabiieHHOCTH. CriocoObl MOJaBICHUS
JIICKPETHBIE J(paKIMOHHBIX MaKCUMYMOB. JIMPEKTOPHBIE U JIOTO-
CHCTEMBI, aHTCHHBI MEepHOINYECKUE AHTEHHBI. JIMAJIeKTpUUecKre W CIIu-
Gerylueil BOJIHEI painbHbIe aHTeHHBI. [IpuMeneHus.
5
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9 | AneprypHsble BHewHsst 1 BHyTpEeHHsIS 331241 aHaJIN3a allepTYPHBIX 2
AHTEHHBI aHTEHH ¥ METOJIBI MX pelleHus. BomHoBOAHBIE 1 PY-
MOPHBIE AaHTCHHBI. JINH30BbIE U 3€pKaIbHBIC AHTCHHHBI,
UX pa3HOBUIHOCTH. KOHCTpYKIMN M XapaKTepUCTHKH,
MPUMEHCHHS.

10 | Anrennsle peméTky | AHTEHHBIC pemETKU. Teopema o MepeMHOKESHINH THa- 2
rpaMM HaIlpaBIEHHOCTH OJHOTHUITHBIX JIEMEHTOB pe-
WETKU. AHaIU3 MHOKUTEINS pemeTky. [ToBepxHoCT-
Hble aHTeHHbIE peméTk. DazupoBaHHbIE aHTCHHBIC
penIETKY, CKaHUPYIOLIHE ¥ MHOTOJTy4eBble. CXeMbl
nutanus. [IpumeneHus.

11 | Ocobernnoctn CIyTHUKOBBIE aHTEHHBI IS 00CTy)KMBaHUS 30H C KOH- 2
AQHTCHH Pa3JIMYHOI0 | TYpHBIMH IpaHuLamMu. [lepenaroniye u npuéMHbIe aH-
Ha3HA4YeHUS U TEHHBI JUIs TeIepauoBeianus. Bonpockl MUHHATIO-
JIMAIa30HOB pH3alMy AaHTCHH, aKTUBHBIC aHTEHHBI. Pacyér nanbHo-

CTHU Mepeaavuun paagroKaHala. Hp06neMa QJICKTpoOMar-
HUTHOM COBMECTUMOCTHU NPUMCHUTEIILHO K aHTCHHAM.

5.3 Pa3nennl TUCHMIUIMHBI M MEKTUCHUINJIMHAPHBIE CBSI3H ¢ 00ecneYnBAKOIIUMH (Mpe/bl-
AYIIHMH) U o0ecrieYuBaeMbIMU (NMOCJAEAYIONUMH) TUCHUUILIHHAMHA

Ne HanmeHoBanme 00ecIeYnBarOIIAX Ne Ne pa3nenoB gaHHOW AUCIUILTHHEI U3 Ta0N.5.1, s
/11 (mpenpimynix) 1 00ecIIeYMBaeMbIX KOTOPBIX HEOOXOUMO H3yUICHHE 00CCIICUNBAIOIINX
(TIoce yomux) AUCIUTLTHH (npenpinymux) u 00ecTIeYNBaeMbIX (TIOCIIEIYIOIINX )
JIACLUILINH

1 | 2 [3]4]5]6]78]9]10]11
IpexmecTByomue IHCHHIIHHBI

1 OCHOBBI TEOpUU LIETIEH + +
2 DNeKTpoAMHAMMKA U pacpoCTpa- + + +
HEHHE PaHOBOJIH

IMocaexywonue TMCUUIINHBI

1 IIpoexktupoBanue + + + |+ + |+ |+
PaJMOTEXHUYECKHX CUCTEM
2 | IlpoexTupoBaHue yCTPOUCTB + |+ + |+

npréma 1 06pabOTKN CUTHAJIOB

5.4 CoorBercTBHE KOMIIETEHIHH, (GOpPMHPYEeMBbIX NPH H3Y4YeHHH AMCOMIUIMHbI, H BHI0B

3aHATHH
Kommnerenun JI JIP I1 CPC DopMbl KOHTPOJISI
OIIK-3 + - - + Omnpoc Ha JeKIUAX, KOHTPOJIbHBIE paOOTHI, TECTHI. DK-
3aMeH.
I1K-6 - + + + Omnpoc Ha mabopaTOpPHBIX paboTaxX M MPAKTHIECKUX

3aHATHIX. CBOEBPEMEHHOE BBHITIOJTHEHNE 3aJaHUH 110
MPAKTUYECKUM 3aHATHAM, 3aIUTa OTYETOB 110 Tabopa-
TOpHBIM paboTaM. KoHTpoNbHBEIE pabOTHI, TECTHI.

JI — nekuws, JIP — nmaGoparopuas padora, I1 — npaktuka, CPC — camocrositenbHasi paboTa CTyIeHTa.
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6. METOIbI 1 ®OPMbI OP'AHU3AIIUU OBYYEHUSA. TEXHOJIOI'MHN
NHTEPAKTUBHOI'O OBYUYEHUSA

Jl1s ycremHoro oCBOEHUs AUCHMILIUHBI TPUMEHSIOTCS pa3inyHble 00pa3oBaTeIbHbIe TEX-
HOJIOTHH, KOTOPBIE 00ECIICYNBAIOT JOCTHIKEHHUE TUNIAHUPYEMBIX PE3yIbTATOB O0yUEHUS COTIACHO
OCHOBHOI1 00pa30BaTeNbHOM MporpamMme U ¢ yuéTom TpeGoBaHM K 00bEMY 3aHATUN B HHTEpaK-

TUBHOU (opme.

DopMmbI Jexmun JlaGoparop- IIpakTuueckue Beero
Metoasl HBIE pabOTHI SAHSTHS
OO6patHas CBs3b (OIPOCH! HA ITPAKTHYECKUX
3aHATHUSAX, IPH IPOBEACHNH J1a00PaTOPHBIX 2 2 4 8
pab6or)
Pabora B koMaH[1e (BEIIIOIHEHHE 1a00paTop- B 4 B 4
HBIX paboT, COCTaBJICHHE W 3aIIUTA OTYETOB)
VToro MHTEpaKTUBHBIX 3aHATHI 2 6 4 12
7. JABOPATOPHbBIN IPAKTUKYM (18 yacoB)
Ne  pazmena | HammeHoBaHMe 1abopaTOpHBIX padoT Tpyno- OK, IIK
JUCTIUTLTAHBI EMKOCTh
(uac.)
5-9 CKralsIpHBIi aHaTU3aTOp MapaMeTpos remneit P2M 2 [1K-6
5 HccnenoBanne GpeppUTOBBIX BEHTHIICH U LIUPKYIATOPOB 4
8 HccnenoBanre AUAIEKTPUIECKUX aHTEHH 4
9 Hccnenosanue auarpaMMbl HalpaBIeHHOCTH 4
napaboIMIecKoi aHTEHHBI 110 U3MEPEHUSIM TOJIS B JallbHen
1 ONKHEH 30HaxX
9 HccnenoBanne BIUSHAS PacIIpeleeHNs OISl B PACKPHIBE 4
AHTEHHBI Ha €€ TuarpaMMy HarpaBJIeHHOCTH
8. IPAKTUYECKUE 3AHATUS (18 uacos)
Ne  pazgena Tpymno- |OK, IIK
TUCIUTUINHBL | HanMeHoBaHMe TpakTHYEeCKUX 3aHATHH (110 2 Jac.) €MKOCTb
(uac.)
2 Jlunuu nepenayu ¢ T-sBonHamu. BoHOBOBL. 2 OIIK-3,
3 Harpy>xeHHble OTpe3KH QHIEPOB. 2 TIK-6
3 Y3KOIO0JIOCHOE ¥ ITUPOKONOJIOCHOE COIIACOBAHME. 2
1-3 KontponbHas pabora «PuaepHble TPAKThD» 2
6 [TapaMeTpsl 1 XapaKTePUCTUKHA aHTEHH 2
7 BubparopHble aHTEHHBI 2
9 ATnepTypHbIe aHTEHHBI 2
10 AHTEHHBIE PEMIETKH 2
6-11 Tectel «AHTeHHBIY. OOCY)KIEHNE PE3yIbTATOB 2
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9. CAMOCTOSITEJIbHASI PABOTA(48 yacoB)

Ne | Paszpesns auc- Tematrka caMoCTOSATEIBHON pabOTHI Tpyno- | Kommeren- | Konrposs BeinosnHeHns
1/ | uMnIuHEL U3 (Oemanuzayus) €MKOCTh U paboTsl

n | Tabn. 5.1 (dac.)

1. 1-11 [TpopaboTka JEKIMOHHOTO MaTepHana. 12 OIIK-3, KoHcnekTsl, onpocsl,

KOHTPOJIbHBIC pa6OTLI,
TCCThI.

2. 1-11 [ToaroTroBka K MPaKTUUECKUM 3aHSATHSIM, 36 OIIK-3, [IpoBepka qoMamrHuX
nabopaTOPHBIM paboTaM, KOHTPOIHHBIM TIK-6 3aaHHUi, OTYETOB 110
paboTaM, TECTHPOBAHHIO. nmabopaTopHbBIM pabo-

TaM, KOHTPOJIBHBIX
paboT, TecToB.

Bcero 48

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
He npenxycMmoTpeHs! yueOHBIM MIIaHOM

11. BAJVIbHO-PEUTUHI OBASI CUCTEMA

METOAUKA TEKYIIETI'O KOHTPOJISI OCBOEHUSA JUCHUITJINHBI

OcymectBisiercs B cooTBeTcTBuH ¢ Ilos10:keHueM 0 mopsiike MCNOJIb30BaHUS peii-
THHTOBO#i CHCTEMBI JIJIsl OIEHKHU YCIeBAaeMOCTH CTY/IeHTOB (mpuka3 pekropa 25.02.2010
Ne 1902) u ocHoBaHa Ha OaJJILHO-PEHTHHIOBOM CHCTEME OIICHKH YCIIEBAaeMOCTH, KOTOpas
BKIIIOYACT TEKYIIUH KOHTPOJIb BBIIOJIHCHUS 3JIEMEHTOB 00bheMa JUCHUIUIMHBI IO AJIEMEHTAM
KOHTPOJISI C TIOJIBEICHUEM TEKYIIIET0 pEeHTHHTA.

IIpaBuia ¢opMupoBaHusi NMATHOANIBHBIX OIEHOK 32 KaXIYI0 KOHTPOJBHYIO TOUYKY
(KT1, KT2) ocymiectBnsieTcsi yTeM OKpYTIEHHS BEJIMYUHBI, PACCYMTAHHOM 1O (hopMyIie:

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

x=12

Tpebyemasn _cymma _6anios _no _OaubHOU _ packiaoke

HroroBplii KOHTPOJIb OCBOEHMS JUCIUIUIMHBI OCYLIECTBISETCS Ha 3K3aMEHE I10
TPAAUITMOHHONW TATHOATbHON ImKane. OO0s3aTeNbHBIM YCIOBHEM TIEpe]a chadei HK3aMeHa
SBIISIETCS. BBINIOJIHEHHE CTYACHTOM HEOOXOJMMBIX MO paboueil mporpamMme A AUCHIUTIIMHBI
BUJIOB 3aHATHI: BBIOJHEHHE W 3alIUTa pPe3yJIbTaTOB JIAOOPATOPHBIX pPabOT, BHIMOJHEHHUE
KOHTPOJIbHBIX PaOOT ¥ 3a/laHui Ha MPAKTUIECKUX 3aHIATUSX.

DK3aMEHAIMOHHBI OWJIET COAEPXKUT JBa BOmpoca. MakcuMallbHasi OIEHKA 32 KaXKIbIi
BOMpoc cocraBisieT 15 OamnoB. MakcumanbHas SK3aMEHAllMOHHas oOlleHKa cocTaBisier 30
OaymoB. DK3aMeHallMOHHAs cocTaBismoomas MeHee 10 OannoB — sKk3aMeH He cliaH, Tpedyer
MOBTOPHOM Nepec/iayy B yCTAHOBICHHOM MOPSIKE.

®opMHpOBaHNE MTOTOBOH CYyMMBbI 0AJJIOB OCYIIECTBIISICTCS ITyTEM CYMMHUPOBAHHS
cemecTpoBoii (10 70 6amIoB) u SK3aMEHAIIMOHHOM cocTaBisomux (10 30 6anoB).

Ta6anna 11.1 Pacnpenesienns 6a/JI0B B ceMecTpe

MakcumanbHbIf MaxkcumanbHbIi MakcumanbHbIf
. 6aym Ha 1-y10 KOH- 0aJi 3a mepuoI 0asn 3a mepuos Bcero 3a
DneMeHTHl y4eOHOH NeaTeTbHOCTH
TPOJILHYIO TOUKY C mexay 1KT u mexay 2KT mra | cemectp
Havaja ceMecTpa 2KT KOHEI] CeMecTpa
ITocenienne 3aHITHIA 4 3 3 10
KontponsHas pabora «DunepHsie 6 0 0 6
TPaKThD»
BrimonHeHue pacy€THBIX 3aaHUH 110 6 5 5 16
TeMaM MPAKTHYECKUX 3aHATHI
Tectbl «AHTEeHHBIY. OOCY)KIEHNE 0 0 6 6
pE3yJIbTaTOB
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I;;gl(;gggzne U 3ammTa 1aboparop- 0 16 4 20
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
baJuiel Ha 1aTy KOHTPOJIbHOM TOUKH OrneHka

> 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 MakcuMaJIbHOM cyMMBI OayutoB Ha fgaty KT 3

< 60 % ot MakcuManbHOM cymMmbl 6asioB Ha aaty KT 2

12. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

JUCHUILINHDL

12.1. OcHoBHas JUTEpaTypa

1.

3.

VYerpoiictea CBY u aHTeHHBI [ DNIEKTPOHHBIN pecypc]: YuebHoe mocobue / 3amoTpuHckuii B. A.,
[Tanruna JI. K. — Tomck: TYCVYP, 2012. — 223 c. Pexxum gocryna:
http://edu.tusur.ru/training/publications/712

Tlommn I'.I'. AaTeHHBI: [DneKTpoHHBIN pecypc]| YuebHoe mocooue. — Tomck: TYCVYP. 2012, —
145 ¢. Pexxum moctyma: http://edu.tusur.ru/training/publications/2794

VYerpoiictea CBY u anTenssl. [IpoekTrpoBanne (Gpa3supoBaHHBIX aHTEHHBIX PEMIESTOK/ TOJ Pell.
J.W. Bockpecenckoro. — M.: Pagnorexuuka, 2012, — 744c. (10 3k3.)

12.2. JlonoiHUTEIBHAS JIUTEPATypa

1.

2.

6.
7.
8.

VYerpoiictea CBY u antennsr: Yuebnuk ais By30s/ [I.M. Bockpecenckuii u ap. — M.: Pagnorex-
Huka, 2006. — 375c. (20 3k3.)

CazonoB /.M. Arrenssl u ycrpoiictBa CBY: YueOuuk 1iist By30B. — M.: Bricias mkona, 1988.
—432c. (18 7k3.)

VYerpoiictea CBY u anTeHHbI. [IpoexTrpoBanne ¢ha3upoBaHHBIX AHTEHHBIX PEIICTOK/ IO PEl.
J.U. Bockpecenckoro. — M.: Pagnorexuuka, 2003. — 632c. (21 3k3.)

TexHUYecKas dIeKTpoinHaAMUKa: Y4ueOHoe nocodue st By308/ FO.B. Ilumenos u np. — M.: Pa-
JIio | cBs3b, 2002. — 536 c. (22 7K3.)

CBepXIIMPOKOIOIOCHBIE MUKPOBOJIHOBEIE ycTpoiicTBa/ mox pen. A. I1. Kpenunkoro, B. I1. Me-
manoBa. — M.: Panuo u cBs3p, 2001. — 560 c. (33 3k3.)

O®panun A.3. AateHHO-(uaepHbie yerpoiictBa. — M.: CBs3b, 1977. —440c. (19 3k3.)

Antennsl YKB/ nox pen. I'.3. Aiizent6epra. U.1. — M.: Csi3b, 1977. — 384c. (25 7k3.)

Antennsl YKB/ nox pen. I'.3. Aiizen6epra. U.2. — M.: Csi3b, 1977. — 288c. (26 3k3.)

12.3. TlepevyeHb MeTOAMYECKHX YKA3AHMI{ M0 JIA00PATOPHBIM Pad0TaM, MPAKTHYECKUM 3aHATHIM
H CAMOCTOAITEJILHOI padoTe

9.

10.

11.

12.

13.

Tlommn I'.I'. Autenns! u ¢punepsl. COOpHUK 33124 ¢ GOPMYJIaMH U pEeHICHUSIMH [ DIIEKTPOHHBIH
pecypc]: Yuebnoe nocobue. — Tomck: TYCVYP, — 2012, — 237c¢. Pexum goctyna:
http://edu.tusur.ru/training/publications/2795

VYerpoiictea CBY u anTeHHBI [ DJIEKTPOHHBIN pecypc]: YueObHoe mertoandeckoe nocodue / [o-
e .., 3amoTtpunckuii B. A., lllanruna JI. U. Tomck: TYCVYP, — 2012. — 163 ¢. Pexum no-
cryna: http://edu.tusur.ru/training/publications/715

CkansipHblii aHanu3atop napamerpos Heneid P2M [Onexkrponssiii pecypc]: PykoBoacTso k nabo-
patopsoi padore/ I'.I". T'omun, A.B. ®arees. — Tomck: TYCYP — 2013 — 47 c. — Pexxum gocTy-
na: http://edu.tusur.ru/training/publications/3729

HUccnenoBanue BIMsSHUA pacupeaeIeHuUs oIS B paCKphIBE aHTEHHBI Ha €€ AuarpaMMmy Halpas-
JICHHOCTH [ DJIeKTpOHHBIN pecypc]: PykoBoacTro k abopaTopHoii padore / [omun I'. I'. datees
A.B., lllaaruna JI.W.— Tomck: TYCVYP, 2013. — 28 ¢. Pesxxum moctyma:
http://edu.tusur.ru/training/publications/3699

HccnenoBanue muarpaMMbl HallpaBJICHHOCTH NMapadoIMIecKOi aHTEHHBI 110 H3MEPEHUSIM OIS B
JlaNbHeW U OKHEH 30Hax [ DneKTpoHHbIH pecypc]: PykoBoacTBo k aboparopHoii pabore / I'o-

9
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muH .1, @ateeB A.B. — Tomck: TYCYP, 2013. — 18 ¢. Pexxum nocrymna:
http://edu.tusur.ru/training/publications/3700

14. WccnenoBanue k03 HureHTa ycuieHus pyrnopHbIX aHTEeHH [ DNeKTpOHHBIH pecypc]: PykoBon-
CTBO K J1abopaTtopHoii padote / ['omun ['.I'., dateeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pe-
xuM poctyma: http://edu.tusur.ru/training/publications/3723

15. HccnenoBanue IUANEKTPUYECKAX aHTEHH [ DIEKTPOHHEIH pecypc]: PykoBoacTBo k mabopaTop-
Hoii padote / ['ommn I'.I"., @ateeB A.B. — Tomck: TYCYP, 2013. — 23 ¢. Pexxum gocrymna:
http://edu.tusur.ru/training/publications/3722

16. HccnenoBanue (peppUTOBBIX BEHTHIEH U MUPKYISITOPOB [ DIIEKTPOHHBIN pecypc]: PykoBomcTBo k
naboparopHoii padore // [lagycosa E. B., Cokonosa XK. M., Hukudopos A.H., darees A.B. —
Tomck: TYCVYP, 2013. — 27 ¢. Pexxum moctyna: http://edu.tusur.ru/training/publications/3730

17. VYcrpoiictea CBY u anTeHHBI [ DNeKTPOHHBIN pecypc]: Y4ueOHO-MeTOquIecKoe mocobue 1mo opra-
HU3aIMU caMocTosiTenbHol paboTsl ctyaentos / I, I'. ['ommH — Tomck: TYCVYP, 2010. — 42 c.
Pexxum poctyma: http://edu.tusur.ru/training/publications/7

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI.
VY4eOHo-HccaenoBaTenbekas Jaboparopust « MUKpOBOIHOBAs TEXHUKaY, ayl. 328 PK.
Paboune mecta 000py0BaHBI KOMIIBIOTEPAMH C BBIXOI0M B MIHTEpHET.

14. METOJUYECKHUE PEKOMEHIALIMY MO OPTAHU3ALIUY U3YUEHUS
JUCHUIINHDI.

OO0BEM yacoB, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM JJIsl M3Yy4eHMs IUCLMIUIMHBI, I10-
3BOJISIET OCBETHTDH TOJIBKO HanOoJee BaKHBIE MOMEHTHI M PACKpPBHITh 0a30BbIC MOHATHS IPHU UTe-
HuM jekuuid. [loaToMy mpu peanuzanuu nporpamMMbl CTYJEHTHI JOJKHBI paboTaTh CaMOCTOS-
TEJIbHO KaK MPHU MOBTOPEHUH JIEKIIMOHHOI'O MaTepuala, TaKk U P MOJArOTOBKE K JJaOOpaTOPHBIM
U IPAaKTUYECKUM 3aHATHAM, K KOHTPOJIbHOM paboTe miM KoulokBuymy. s obecnieueHus 3¢-
(EeKTUBHOTO YCBOCHHUS CTYAEHTAMU MATEpUAJIOB JHUCLUUIUIMHBI HEOOXOAMMO Ha MEPBOM 3aHATHU
IO3HAKOMHUTb UX C OCHOBHBIMU IIOJOXEHUSAMHU M TpeOOBaHUAMHU paboyell mporpamMmsl, ¢ MOA-
JeKAUMMHI U3YYEHUIO0 TEMAaMHU, CIMCKOM OCHOBHOM U JOIOJIHUTENBHOMN JIUTEPATyphl, C MOJI0XKE-
HUSMH OaJUIbHO-PEUTUHIOBOM CHUCTEMbI OLIEHKM ycneBaeMocTH. Ha nexuusx HeoOxoaumo 00-
pamarh BHUMaHHE Ha OCOOEHHOCTU NMPUMEHEHMsI PacCMaTpUBAaeMOI0 MaTepuaia B MOCIEAYIo-
MIUX Kypcax, a Takke B Oynymieill mpodeccuoHanbHOR aesTenbHOCTH. B yueOHOM mporecce
MPUMEHSIIOTCSI UHTEPAKTUBHBIE METObl OOyYeHUs JJsl YBEJIMYEHHUs 3aUHTEPECOBAHHOCTH CTY-
JIEHTOB U MOBBILIEHUS UX KOMIIETEHIIUH.
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JIEHUA U PAIMODJIEKTPOHUKNW» (TYCYP)

YTBEPXKIAIO
IIpopexkTop no yuedHoii padore
ILE. Tposin
«_» 2016 r.
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Hanpaienue noaroroBku 11.03.01 PammorexHmka
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®opma o0yue-

HUSA OoYHas

DaKyabTeT
PagnorexHuUecKuit

Kadenpa CaepxBbICOKOYAaCTOTHOU U KBaHTOBOW pagnoTexHuku (CBUYuKP)

Kypc3  Cemectp 6
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Tomck 2016

CornacoBaHa Ha noptane N2 8134

11



1 Bgeaenue

®onp oneHouHBIX cpencts (OOC) sBisgeTcs MPUIOKEHUEM K pabodeli mporpaMme TUCIHTUINHEI «Y CTpOHCTBa
CBEPXBBICOKOM YaCTOTHI M aHTEHHBD) M IPEJCTABISIET COO0H COBOKYITHOCTD KOHTPOJIBHO-U3MEPUTEIILHBIX MaTepHa-
JI0B (KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METOJIOB MX UCIIOJIb30BAHUS, NPEIHA3HAUYCHHBIX ISl H3MEPEHHS YPOBHS
JOCTHKEHUSI CTY/IEHTOM YCTaHOBJICHHBIX PE3yJIbTaTOB 00y4EHHSI.

®OC no mucnumiIrHe «Y CTPOUCTBa CBEPXBBICOKOM YaCTOTHI M aHTEHHBD) UCIIOJB3YETCs IIPH NPOBEACHUH Te-
KYLIETo KOHTPOJIS yCIeBaeMOCTH (KOHTPOJIbHBIE TOUYKH) M IPOMEXXYTOYHOM aTTecTaluy (3a4eT) CTYICHTOB.

[epedeHp 3aKkperuIeHHBIX 33 AUCUMIUIMHON KOMIETEHIMH MpuBeieH B Tabuuie 1.

Tab6auna 1 — INepedyeHs 3aKkpenJieHHBIX 32 THCUHUIIJIMHON KOMIIeTeHImii

Kon DopMyJIMPOBKA KOMIIETEHUMH Ortansl GOpPMUPOBAHUS KOMIETEHIIHH
OIIK-3 | cnocoOHOCTH pemaTh 3aJaud aHa - | 3HATD!
3a U pacueTa XapaKTEpUCTHK 3JIEK- — IPUHLHNIIBEI A€HCTBUSA, OCHOBHBIE IApaMETpPhbl U XapaKTepu-
TPUUECKUX Leneil CTUKHU, KOHCTPYKLMU M HA3HAUECHHE THUIIOBBIX YCTPONCTB
CBU u a"TeHH U1 paguOTEXHUYECKUX CPECTB Mepeaad,
npuéma u 00pabOTKH CUTHAJIOB:;
YMeThb!
— BBINOJHATh MaTEMaTHUYECKOE MOJECIMPOBAHUE YCTPOUCTB
CBY u aHTEeHH IO THIOBHEIM METOJMKAM, B TOM YHCIIE C
WCIIOJIb30BAaHUEM CTaHJAPTHBIX NAKETOB MPUKIIAJHBIX
Mporpamm;
BJIA/IETh.
— OCHOBHBIMH METOJAaMHU pacyéTa U SKCIEPUMEHTAIBHBIX
uccienoBanuii punepHbIx nuHUH, ycrpoiictB CBY u an-
TCHH ;.
I1K-6 TOTOBHOCTH BBITIOJIHATH PACcUeT U 3HATH!
MIPOEKTUPOBAHUE JETaeH, y3JI0B U — TPUHLMUII AIeWCTBUSA, OCHOBHBIE TTapaMeTPhl U XapaKTepH-
YCTPOUCTB PaJIMOTEXHUYECKHUX CH- CTUKHU, KOHCTPYKLMU M HA3HAYCHHE TUIIOBBIX YCTPONCTB
CTEM B COOTBETCTBHH C TEXHHICCKUM CBUY u aHTeHH AJi palUOTEXHUUYECKUX CPEICTB NepeaauH,
3aJJaHHEM C HCIIOJIb30BaHHUEM npuéma u 00pabOTKU CUTHAJIOB:;
CPENCTB aBTOMATH3allMU IPOEKTHPO- | yMETh!
BaHUA — BBIIOJHATH MaTeMaTH4YECKOE MOJCIHPOBAHME YCTPOMCTB
CBY u aHTEGHH MO THIOBBIM METOJHMKAM, B TOM YHCIIE C
WCIIOJIb30BAHUEM CTaHJIAPTHBIX MAKETOB MPUKIIAJHBIX
porpamm;
BJIA/IETh.

OCHOBHBIMHM METOJJaMH pacdyéra M IKCIIEPUMEHTAJIBHBIX
uccienoBaHuil puaepHsIX JuHUH, ycrpoiicte CBY u an-
TEHH .

2 Peaauzanusi KoMneTeHIuii

2.1 Komnerenuus OITK-3

OIIK-3: criocoGHOCTH pelaTh 3a/1a41 aHAJIN3a H PacYeTa XapaKTEePUCTHK YIEKTPHUECKUX Leneii.

st hopMHUPOBAHUS KOMITETEHIIMU HEOOXOAMMO OCYIIIECTBUTD PSIIT 3TAIIOB.

Dranel q)OpMI/IpOBaHI/ISI KOMIIETCHUI WU, IPUMCHACMBIC J1JIA 3TOTO BUIABI SaHﬂTHﬁ, 1 HUCTI0JIB3YEMBIE CPEJICTBA OIlC-
HUBaHMA NPECTaBJICHHI B TabiuIe 2.

Tabéauma 2 - Itansl GopMHPOBAHNSA KOMIETEHIIHA M HCHOJIb3yeMble CPEICTBA OLIEHNBAHMS

Cocras 3HaTh YMmerb Baapers
NPUHLUIBL  I€HCTBUSL, OCHOB- BBINOJIHAT ~ MaTEMaTHYECKOe
HbIE MapaMeTpbl U XapaKTepH- MO/JICITUPOBAHHE YCTPOHCTB OCHOBHBIMH METO/IaMH
Conep- CTHKH, KOHCTPYKIIMM M Ha3Ha- CBY u aHTEHH 1O THUIIOBBIM pacuéra ¥  OSKCIEpPHMEH-
JKaHHe YEeHHE THIIOBBIX  YCTPOWMCTB METOJIMKaM, B TOM YHCIIE C HC- TaJIbHBIX HCCIIeIOBAaHUN
ITAINoB CBY wu aHTeHH A pagvoTeX- NIOJIb30BAaHUEM  CTaHJapTHBIX (unepHbIX JIMHUH,
HUYECKHUX CPEJCTB Iepesayy, MIAKETOB  NPHUKJIAJHBIX  IIPO- ycrpoiicte CBY u anTeHH
npuéma 1 00pabOTKN CUTHAIIOB rpamMm
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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
Hcnouib- e Koncnekr p p
o ¢ OdopMIIeHHE OTIETHOCTH 1 e 3amuTa 1a00paTOPHBIX
3yemble e YCTHBIN OTBET .
3ammTa JJabopaTopHBIX PadoT; pabot
cpeacra | e KonrponpHas pabora .
o KoHCIIEKT caMOCTOSATETPHON ¢ DK3aMeH
OlICHHU- e DK3aMeH
paboTsl.
BaHMs
e DK3aMeH

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

tabnuue 3.
Tab6auna 3 — O0mne XapakKTePpUCTUKHA NMOKa3aTeJell H KPUTEPHEB ONEHHBAHUSI KOMIIETEHIINH 10 ATANaM
Hoka3aTenn
3Harn YmMmerb Baagernb
H KpUTepHH
Obnanaet hakTUUeCKU- OO0nanaeT qUana3’oHOM
. KonTpomnupyet paboty,
Otiau4HO MU U TEOPETHYECKUMH 3Ha- | MPAKTUYECKUX YMEHUil, TpeOy-
. MPOBOJIUT OLICHKY, COBEpPIICH-
(BBICOKMIi ypoO- HUSIMH B TIpejieiax u3ydae- EMBIX JJIs1 Pa3BUTHUS TBOP- N
. . CTBYET JICHCTBHS BBIMOIHCHHS
BeHb) MOM 001acTH ¢ TOHUMAaHU- YEeCKUX pelleHnH, abcTparupo- AGOThL
€M TpaHUI] MPUMEHUMOCTH BaHMs NpoOIIeM p
OOnazgaeT aquanasoHOM Beper oTBeTCTBEHHOCTH 3a
3HaeT (aKThl, IPUHIH- N
Xopomio MPaKTHYECKUX YMEHHH, TpeOy- | 3aBeplueHHe 3a1a4 B Ucciie-
. TTBI, TIPOLIECCHI, OOIIHe T0-
(6a30BbIii ypo- eMBIX JUIS PeIIeHUs Ompee- JTIOBaHUH, IPHCIIOCA0INBAET
HATHA B TIpeeliax u3ydae-
BeHb) N JICHHBIX TPOO0JIeM B 00JacTh CBOE TTOBEJICHHE K 00CTOSTEIh-
MOii 00TacTH
HCCIICIOBAHUS CTBaM B pPeUICHUHU IpoOIeM
Yanosaersopu- OO0Jj1a1aeT OCHOBHBIMH
Ob6namaeT 6a30BBIMHI Paboraet mpu mpssMmom
TeJbHO (TOpo- YMCHHUSAMH, TPEOYEMBIMH IS
- OOIIMMH 3HAHUSIMH HaOIIONEHUHN
TOBBIl YPOBEHbB) BEITIOJTHEHUSI ITPOCTHIX 3a7a4

(DOpMyJ'H/IpOBI(a MoKa3zaTejed u KPUTCPHUCB OLICHUBAHUA Z[aHHOﬁ KOMIICTCHIIMU NPHUBCACHA B Ta6J'II/H_Ie 4,

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

YmMmerb

Baagernb

YMeeT cBOOOIHO BBITION-
HSITh MATEMAaTUYECKOE MOJIE-
nupoBaHue ycrpoiicte CBY u
AHTEHH I10 TUIIOBBIM METO/IH-
KaM, B TOM YHUCJIE C HCTIOIb30-
BaHWEM CTaHJIAPTHBIX MAKETOB
MIPUKIIATHBIX TIPOTPaMM

Bilageer 0CHOBHBIMU METO-
JlaMU pacy€Ta U SKCIIEPUMEH-
TaJIbHBIX HCCIIE0BaHuUi (u-
JIEPHBIX JIUHUH, yCTPOICTB
CBUY u anTeHH

Iloka3are-
JIM M KpHTe- 3HaTh
pun
3HaeT TPUHIUIIBI JeH-
CTBUSI, OCHOBHBIC MTapaMeT-
bl U XapaKTePUCTUKHU
Ormmuno/ | ° PAKTEP ?
KOHCTPYKILIMU U Ha3Haue-
3afTeno HUE TUIOBBIX YCTPOUCTB
(90-100
CBUY u aHTeHH AJ1 paano-
0a/1J10B)
TEXHUYECKUX CPEJICTB Iie-
penaun, mpuéma u oopa-
OOTKH CUTHAJIOB
WwmeeT npencrapineHue
O MPHUHIUIAX ICHCTBHSA,
OCHOBHBIX MTapaMeTpax u
Xopomuo / Pamerp
XapaKTePUCTHKAX, KOH-
324TEHO
(70-89 CTPYKIUSX ¥ Ha3HAUYCHUHU
TUHOBEIX ycTpoiictB CBY n
0aJL10B)
aHTEeHH TSI paJIHOTEeXHUIE-
CKHX CPEJICTB Mepeaayn,
npuéma 1 006paboTKH CHT-

CaMOCTOSITENBHO BBIION-
HATh MaTEMATHYECKOE MOJIe-
nupoBanue ycrpoiicts CBU n
QHTEHH 10 TUIIOBBIM METOJH-
KaM, B TOM 4HCJIE C UCIIOIb30-
BaHWEM CTaHJIAPTHBIX MTAKETOB
MIPUKJIATHBIX TIPOTPaMM

YacTU4uHO BIa€eT OCHOB-
HBIMHU METOJIaMH pacyéra u
9KCIEPUMEHTANIBHBIX HCCIEN0-
BaHUI (hUICPHBIX JTHHUH,
yctpoiictB CBY u aHTeHH
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HaJIOB

YnaoBie-
TBOPUTEJIbHO
/ 3a4TEHO
(60-69
0a.1J10B)

Haer onpenenenus
MPUHITUIIOB ICHCTBHS, OC-
HOBHBIX TIAPAMETPOB H
XapaKTepUCTHK, KOHCTPYK-
LUK ¥ Ha3HAYEHUH THIIO-
BBIX ycTpoiictB CBY u an-
TEHH JUIS paJHoTeXHIIe-
CKUX CPEICTB Mepeaayn,
npuéma 1 00paboTKH cUr-
HAaJIOB.

[TokaspiBaeT HemoHOE, He-
JIOCTaTOYHOE YMEHHE BBITOJI-
HATh MaTEMaTHYECKOEe MOJIe-
mpoBanue ycrpoiicts CBY n
AHTCHH 110 THUIIOBBIM METOIH-
KaM, B TOM YHCIIE C UCIIONB30-
BaHHEM CTaHAAPTHBIX AKETOB
MPHUKIaJHBIX TPOrpaMM

JleMOHCTpHpYeT HEMoJHOE,
HEJI0OCTaTOYHOE BJIaJCHUE OC-
HOBHBIMH METOJIaMH pacuéra u
9KCTIEPUMEHTAIBHBIX HCCIIEI0-
BaHUH (YUICPHBIX JTUHUH,
ycrpoticte CBY u aHTeHH

IIpumeyanmne: KOIMYECTBO OAIIIOB U TIEPEBOJI B TPAAUIIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHH C IMTyHKTOM 11
Paboueit mporpaMMBsl.

2.2 Komnerennus ITK-6

ITK-6: roToBHOCTH BBINOJHATH PacueT M MPOEKTHPOBaHUeE JeTaJeii, y3J0B H YCTPOMCTB PaaHOTeXHUY e-
CKHUX CHCTeM B COOTBETCTBHHU C TEXHMYECKHUM 3a/1aHHEM € HCIOJb30BAHHEM CPeJCTB AaBTOMATH3ALlMH NPOeK-

THPOBaHMUA.

Junst popMupoBaHUS KOMIIETEHIMH HEOOX0IUMO OCYILECTBUTD PSiJl ATAIIOB.
Oransl HOPMUPOBAHUS KOMIIETEHIIMH, IPUMEHSIEMBIE JJIsl STOTO BUJBI 3aHITHI, ¥ UCIIOJIB3yeMbIE CPEACTBA OLle-
HHUBaHUS NIPE/ICTABIICHBI B Ta0IMLE 5.

Tabéauna 5- dTanbl popMuUpPoBaHUA KOMIETEHIINU U UCTOJIb3yeMble CPEACTBA OLlEeHUBAHHUSA

CocraB 3HaTL YMmerb Baagern
IIPUHITUTIBI HeﬁCTBHH, OCHOB- BBIIIOJIHATH MAaTEeMaTHYCCKOC
HBIC IIApaMeTPbl U XapaKTEepH- MOJEIIMPOBAHUE YCTpOMCTB OCHOBHBIMU MEeTOZaMu
Conep- CTHKH, KOHCTPYKIUH W Ha3Ha- CBY u aHTeHH MO THUIOBBIM pacuéta W IKCIIEPHMEH-
JKAHHE YeHHE THIIOBBIX  YCTPOHCTB METOJIKaM, B TOM YHCJIE C HC- TaNbHBIX HCCIICIOBAHHHA
ITANo0B CBUY u aHTeHH Ui pagHoOTeX- MMOJTb30BAHMEM  CTaHIAPTHBIX (bunepHBIX JTUHAH,
HUYECKUX CPEJICTB Iepenayd, MAKETOB NPUKIATHBIX  IIPO- ycrpoticte CBY u aHTeHH
npréMa 1 00pabOTKH CHTHAJIOB rpaMm
o Jlexun o Jlexuu o Jlexuun
Buabl e JlabopaTopHBIC 3aHATHS o JlabopaTopHbIC 3aHATUSL e JlabopaTopHBIC 3aHATHS
3aHATHIH o [IpakTHyecKue 3aHATHA. o [IpaKTHUyecKue 3aHATHS. o [IpakTHyeckue 3aHATHI.
¢ CamocrosTenbHas paboTa. o CamocrosiTenbHas paboTa. e CamocrosTensHas padoTa..
o KoHtponpHas paborta
Mcnoas- | ® Koncrekr p p
o ® OdopMIIeHHE OTYETHOCTH U e 3amuTa J1a00paTOPHBIX
3yemble ® YCTHBIA OTBET )
3aIuTa JJabopaTopHbBIX padoT; pabor
cpeacTBa ¢ KonrtpomnbHas pabora N
© KOHCIIEKT CaMOCTOSTEIbHOM e DK3aMeH
OllEHH- ® DK3aMeH
paboTs!.
BaHUS
® DK3aMeH

O6HII/IC XapaKTCPpUCTUKH MoKa3aTejae u KPUTCPUEB OLICHUBAHUA KOMIIETCHIIMU HAa BCEX dTallaX MPUBCICHBI B

Tabiuie 6.

Tadanna 6 — O0mme XapaKTePUCTHKH NMOKa3aTesiell 1 KPUTepPHeB OLIEeHMBAHNS KOMIIETEHIIMH 10 3TanaM

IToxa3zaTenn
M KPUTEPUH

3Harnb

Ymern

Baagers
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Obnanaet hakTudecku- OO0nanaeT quana3oHOM
OT1anyHo MU U TEOPETHYECKUMH 3Ha- | TNPaKTHYECKUX YMEHUH, TpeOy- Konrponupyet padoty,
(BbICOKHIi ypo- HUSIMU B IIpe/ienax u3ydae- €MBIX JUI Pa3BUTHS TBOP- HPOBOJIHUT OLIEHKY, COBEPIIICH-
BeHb) MOH 007aCTH C TOHUMAaHU- YEeCKHX pelIeHui, abctparupo- | CTByeT AEHCTBHUSA paOOTHI
€M I'paHuI] TPUMEHUMOCTH BaHMA NPOOIEM
BepeT oTBETCTBEHHOCTS 32
Oo0Omazaer guamna3oHoOM
3HaeT QaKThl, MPUHIHU- . 3aBepIIeHHE 33134 B HC-
Xopomio MIPaKTHYECKUX YMEHHH, TpeOy-
. TIBI, TIPOLIECCHI, O0IIHe T0- CIIeZIOBaHUH, TIPUCTIOCA0IIH-
(06a3o0Bblii ypo- €MBIX JJIs PELICHHS OIIpeie-
HSTHUSA B IIPEETax n3ydae- BAacT CBOE MOBEAEHHUE K 00CTO-
BeHb) N JICHHBIX TIPOOJIEM B 001aCTH
Mo o0nacTH ATENBCTBAM B PEIICHHUH TPO-
HCCIIEIOBAaHMS
onem
YnoBiaerBopu- OO0Jj1afaeT OCHOBHBIMH
Ob6nanaer 6a30BBIMU PaGotaet npu npsimom
TeJbHO (1I0po- YMEHHSAMH, TpeOyEeMBbIMU IS
. OOIIMMU 3HAHUAMU HAOJIOICHUU
TOBBIil YPOBEHD) BBIITOJTHEHHS IPOCTHIX 3a/1a4

CDOpMyJ'H/IpOBKa nokasarejieil u KPUTCPUCB OLICHUBAHUA JTaHHOM KOMIIETCHIIUHN OpUuBCCHA B Ta6n14ue 7.

Taﬁ.lmua 7 — Iloka3aTean u KPpUTEPUHN OLICHUBAHUS KOMIIETCHIIUU HA dTallax

IToxa3are-
JIM M KpHTe-
puu

3HarnL

YmMmerb

Baagernb

OtaugHo /
324YTEHO

(90-100

0a/1J10B)

3HaeT NPUHIUIIBI JeH-
CTBUSI, OCHOBHEIC ITapaMeT-
PBI ¥ XapaKTePUCTHKH,
KOHCTPYKLIMHU U Ha3Ha4e-
HHUE THUIIOBBIX YCTPOWCTB
CBUY u aHTeHH AJi paauo-
TEXHUYECKUX CPEJCTB Iie-
penauu, mpuéma u obpa-
OOTKH CHUTHAJIOB

YMeeT cBOOOAHO BBINOJI-
HSTh MaTeMaTHYECKOE MOJIe-
nupoBanue ycrpoiicts CBY u
AHTCHH II0 TUIIOBBIM METO/IHU-
KaM, B TOM YHCJIE C HCIIOIb30-
BaHHEM CTaHIAPTHBIX IAKETOB
MIPUKIIaIHBIX IPOTPaMM

Biiageer 0CHOBHBIMU METO-
JlaMHu pacyéra 1 3KCIIepUMEH-
TaJILHBIX HCCIICAOBaHUH (u-
JIEpHBIX JTUHUH, yCTPOICTB
CBY u anTeHH

Xopomo /
3a4YTEHO

(70-89

0a/1J10B)

Wwmeer npencrasieHue
O IPUHLIMIAX JEeUCTBUS,
OCHOBHBIX ITapaMeTpax U
XapaKTepUCTHKAaX, KOH-
CTPYKIMSX U HA3HAUYCHUH
THUHOBBIX ycTpoiicTB CBY n
AHTEHH JJIs1 paIuOTEXHUYE-
CKUX CPEJCTB Mepeaaud,
npuéma 1 00pabOTKH CHT-
HaJIOB

CaMoCTOATEIHHO BHITOJ-
HSITh MATEMaTUIECKOE MOJIE-
nupoBanue ycrpoiicte CBY u
AHTEHH I10 TUIIOBBIM METO/IH-
KaM, B TOM YHUCJIE C HCTIOIb30-
BaHHEM CTaHJAPTHHIX AKETOB
MIPUKIIATHBIX TIPOTPaMM

YacTuyHO BIIaZIcET OCHOB-
HBIMU METOAaMU pacuéra u
9KCIEPUMEHTAIBHBIX HCCIIE0-
BaHUH (HUACPHBIX JTUHUI,
yctpoiictB CBY u anTeHH

YaoBiae-
TBOPUTEJIBLHO
/ 3a4TEHO
(60-69
0aJ10B)

Jaet ompeneneHus
MPUHIUIOB AEHCTBHS, OC-
HOBHBIX 1APaMETPOB U
XapaKTepUCTHK, KOHCTPYK-
LIMH ¥ Ha3HAYECHUH THIIO-
BBIX ycTpoiictB CBY u an-
TEHH JUIA paJHOTeXHIYe-
CKHX CPEJCTB Mepeaay,
npuéma u 00paboTKH CHT-
HAJIOB.

[Toxa3sIBaeT HEMOJIHOE, HE-
JIOCTAaTOYHOE YMEHHUE BBITION-
HATh MaTeMaTUIECKOE MOJIe-
nupoBanue ycrpoiicte CBY u
AQHTEHH 10 TUIOBBIM METO/IH-
KaM, B TOM YHCJIE€ C UCIIOJIB30-
BaHHMEM CTaHJAPTHBIX MMAKETOB
MIPUKJIATHBIX IPOTPaMM

JleMOHCTpHpYET HEMOIHOE,
HE0CTaTOYHOE BIIAJICHUE OC-
HOBHBIMH METO/aMU pacuéTa u
9KCIIEPUMEHTAJIbHBIX UCCIIEN0-
BaHUH (HUACPHBIX TUHUI,
yctpoiictB CBY u aHTeHH

IIpumeyanne: KoIMYECTBO OAIOB M IIEPEBOJI B TPAAUIIMOHHYIO OLICHKY YKa3aHbl B COOTBETCTBUH C ITyHKTOM
11 PaGoueii mporpaMmsl.

3 TumnoBble KOHTPOJIbHBbIE 3aTaHUSI
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Jnist peanu3aruy BEIIETICPEUHCICHHBIX 3a0ad O0YUICHHUS UCTIONB3YIOTCS CIEAYIONTIE MaTepHaIbL:

THUIIOBbIE KOHTPOJIbHBIC 33/IaHHS WIIM HHbIE MaTEPUAIIbl, HEOOXOIMMbIE [Tl OLCHKU 3HAHU, YMEHNUI, HABBIKOB U
(WIH) OTIBITa NESTENHOCTH, XapaKTEPU3YIOIINX 3TAIbl OPMHUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHMS 00-
pa3oBaTeNbHON MPOrpaMMBbl, B COCTABE:

3.1 KoHTpoabHbie padoThI 0 TeMaM:

1.
2.
3.

JIunuu nepenaun.

VYerpoiictea CBU.

AHTEHHEBI.

CoaeprxkaHue KOHTPOJIBHBIX Pa0OT MPUBEICHO B y4eOHO-MeToanYECKOM mocobun [19 ].

3.2 IIpakTHYecKHe 3aHITHA M0 TeMaM:

NN E

JInanu nepenauu ¢ T-BomHaMu

BonHoBOAHBIE THHUY TIEpeaun

Harpyxennsie otpe3ku punepor

VY3K0MO0JIOCHOE U IHPOKOIIOJIOCHOE COTIACOBAHUE
Muorononrocanku CBY 1 BOTHOBEIE MaTPHIIBI
[TapameTphl U XapaKTEpUCTUKU AHTEHH
BubpaTopHbIe aHTCHHBI

AnepTypHble aHTEHHBI

AHTEHHBIE PEHIETKH

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

3.3 JlaGopaTopHble 3aHATHS MO TEMaM:

o ks

Hccnenoranue heppUTOBBIX BEHTHIICH U IIUPKYIATOPOB

HccnenoBanue TUAICKTPUICCKUX AaHTECHH

HccnenoBanue quarpaMMbl HAMPABICHHOCTH MapabOIMueCcKOi aHTEHHBI 10 U3MEPESHUSIM OIS B TAJIbHEH U
OIMKHEH 30HAX

HccnenoBaHue BIUSIHUS paciipeieieH s OIS B PACKPBIBE aHTEHHBI Ha € [rUarpaMMy HarpaBiIeHHOCTH
HUccnenoBanue K03QPUIHESHTA YCUICHNS PYTTOPHBIX aHTCHH

VKkazaHusi K 1abOpaTOPHBIM 3aHATHIM MPHBEACHBI B yueOHO-MeTOAnYecKuX mocobusx [13-18].

3.4 Bomnpocs 1Jisi IPOBedeHAs IK3aMeHA !

1.

2.

10.

11.

JInanu nepenadu: onpeeneHue; perysipHble, HeperysIpHble, OAHOPOIHBIE, HE OJHOPOAHbIe. OTKPHITHIE,
3aKpbIThIE — UX JIOCTOMHCTBA U HEJIOCTATKH, IpUMeHeHus. [Ipumepsl.

Paanonunus: noHsATHE, CTPYKTYpHAs cXxema, IpuMepbl. JJoCTOMHCTBA W HEAOCTATKH IO CPAaBHEHHMIO C (H-
JepHBIMHU TUHUAMH. [IpHHINT 37EKTPOJMHAMUYECKOTO MTOI00MS U €r0 HCIOJIb30BaHKE NP pacueTax u
JKCHEPUMEHTAIBHBIX HUCCIIEJOBAHUSIX.

OcCHOBHBIE TTapaMeTPbl U XapaKTEPUCTHKN (HUIECPOB: THUIIBI BOJIH, IUCIIEPCHOHHAS XapaKTePUCTHKA, 3aTy-
XaHHUE, NEeKTpHUYECKasi IPOYHOCTD, IIpeebHAs U JOMyCTUMAasi MOIIIHOCTH, BOJIHOBOE CONPOTUBJIEHHUE, IO~
TOHHBIE NTAPAMETPHI.

MaremaTmueckas Mojaenb auHui nepenaurn CBU. OcHoBHBIE TpeOOBaHUS, IPEABIBISIEMbIC K (HUACPHBIM
JUHAAM. HYacTOTHBIE 3aBUCMOCTH 3aTyXaHHUs B IPOBOJAHUKAX U AUAIEKTPHUKAX.

OOBsicHUTE, TOYeMy OOBIYHO PA0OTAIOT HA BOJIHE OJTHOTO THIIA, B YACTHOCTH OCHOBHOTO. B Kakux ciryya-
sIX pabOTarOT Ha BOJIHAX BBICUINX TUIIOB? B KakMX TUHMAX MMEET MECTO AUCIEPCHS U B UeM IPOSIBIIAETCS?
Kak onHa BiHsIeT Ha pacpoCTpaHEHNE CUTHAJIOB?

JIByXnpoBoO/iHas M KOAKCHAJIbHAsI JIMHUK: BOJIHA OCHOBHOTO THIIA, €€ JJIMHA U (ha30Basi CKOPOCTh, BOJIHO-
BOE CONPOTHUBIICHHUE, IOTOHHBIE TTApaMeTpPhI. Y CIIOBHE PabOTHI Ha BOJIHE OCHOBHOTO THIIA B KOAKCHAIBHOM
JMHUHM. MapKUpoBKa KOaKCHAIBHBIX Kabeeit.

ITonocKoBBIE M MEKPOIIOIOCKOBBIE JINHUH: PAa3HOBHAHOCTH, BOJTHA OCHOBHOTO THIIA, €€ JUTMHA U (ha30Bast
CKOPOCTb, BOJIHOBOE COIIPOTHUBIICHUE, IOTOHHBIE [TaPAMETPBL, CTPYKTYypa IOJIA.

BonHOBOABI NPSAMOYTOJIBHOTO CeueHHs. THITbl BOJIH, KpUTHUYECKHE JUIMHBI BOJIH. BolHA OCHOBHOrO THMA,
YCIIOBUE €€ CYILECTBOBAHUSA, CTPYKTYpa I10JIs1, XapaKTEPUCTUYECKOE U BOJIHOBOE COIIPOTUBIICHHUS, IIEpe1a-
BaeMasi MOILHOCTb. TeXHOJIOTHsI U3rOTOBIEHUS U cTaHAapThl. [IpuMeHeHus.

BonHoBozb! Kpyrnoro ceyeHus. TUnbl BOJIH, KpUTUYECKUE AJIMHBI BOJIH. BOJIHA OCHOBHOIO THIA, YCIOBUE
€€ CyLIeCTBOBaHHUs, CTPYKTYypa I0JIsl, XapaKTEPUCTUYECKOE U BOJIHOBOE COIPOTUBIICHUS, IiepeaBacmas
MOIIIHOCTb. T€XHOJI0rus1 U3roToBiaeHus. [IpumeneHus.

JInann mepenaun ¢ MOBEPXHOCTHOM BOJIHOW. [IoHATHE TOBEPXHOCTHOM BOJIHEL, €€ [UIMHA U (a30Basi CKO-
pocTthb, cTpykrypa noiis. [Ipumeps! peanuzanuii JIIT ¢ moBepXHOCTHON BOJIHOM U MPUMEHEHHUS.

Huanazonst qmuH BoaH. [lonstine CBY. Tumbl mpuMeHsSeMBIX B pa3IHYHBIX uarna3oHax Gunepos. [lons-
TUS SKBUBAJICHTHBIX JIMHUH U cxeM. BosHOBOM 1 k1accuueckuil MoAXO0bl, CBA3b MEXy HUMH.

16
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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.
43.
44,
45,
46.
47.
48.
49.

Koaddunment orpakenus ot Harpy3ku, KbB, KCB, conpoTuBieHne THHUHA U COOTHOIIICHUE MEXITY HHU-
mu. [ToBenenne Moysist KO3 UITUEHTA OTpaKeHHs B HIeaTbHBIX B peasbHbIX JIII. Pe3oHancHbIe ceveHus,
3HAYCHUS B HUX HANPSHDKEHHOCTEH MOJIEH M COMPOTUBIICHUH.

Koaddrmument orpaxkenus ot Harpy3ku, KEB, KCB, conpoTusienue TMHAN # COOTHOIIEHUE MEXTy HU-
mu. [ToBenenre Moy ko3 GUIMEHTa OTPasKEHISI B MACATBHBIX U pealbHBIX THHUAX. Pexxumsl B JIIT n
HX CBSI3b C COINPOTHUBICHUEM HArpy3KH.

dopmyna TpaHCHOPMAIMU CONPOTHUBIICHUH C MOSCHEHUSIMU. DKBUBAJIICHTHBIC CEYCHUS U PACCTOSHUS
MEXAy HUMH. BxoqHoe conportusiieHne oTpeska (puaepa, 3SHaueHHs B CIydae peakTUBHBIX Harpy3ok. [1o-
HSTHE IUIeH(OB, MX BXOIHBIE CONPOTHBIICHUS, IPUMEHEHUSI.

dopmyna TpaHCHOPMAIMU CONPOTHUBIICHUH C MOSCHEHUSIMU. Pe30HaHCHBIE CeUYeHHs M PACCTOSHUS MEXIY
HuMH. [loBesieHre B HUX KOMIIOHEHT HaNps>KEHHOCTH 3JIEKTPHUECKOr0 U MAarHUTHOIO TOJIeH, CBSI3b C MO-
nyneMm koo durmenTa oTpakeHus OT Harpy3ku. CONpoTHBIIEHHE JIMHUN B PE30HAHCHBIX CEYEHHSIX U CBA3b
nx ¢ KCB u KBbB.

VY3K0noa0CHOE COrnacoBaHUe aKTUBHBIX HArpy30K. YeTBEPTHBOIHOBBIE MOHMKAIOIINE M MOBBIIIAIONINE
TparchopMaTopsl, nx BKItoueHUs B JII1 1 BRIOOp 3HaYCHUI CONMPOTUBICHUN. DKBUBAIICHTHBIC CXEMBL,
pacupenenenus Hanpsokerns, KbB nnmn KCB Bromns JIIT mpu cormacoBanui.

Y3K0noa0CHOE CornacoBaHUe KOMIUIEKCHBIX HArpy30K. MeTo KOMIEHCUPYIOIIUX PEAKTUBHOCTEH, 110-
clIeJ0BaTeNIFHOE U MapajuiebHoe BKitodeHns ux B JI[1. DxBuBaneHTHBIE cXeMBL. [10sCHeHNST Ha KPYTOBOt
nuarpamme Bonbnepra — CMuta.

Y3K0NOJI0CHOE COoriacoBaHUE KOMILJIEKCHBIX Harpy30K. MeToa KOMIEHCUPYIOIUX PEaKTUBHOCTEH, UX pe-
ajlu3anus B BOJ'IHOBO[[HOﬁ TCXHUKC, DKBUBAJICHTHBIC CXCMBI.

TurmnoBsle 3J1IEMEHTBI TPaKTOB CBUY: 5kBHBaJICHTEI AHTCHH, PCAKTUBHBIC HAI'PY3KHU, YETBEPTHBOJIHOBBLIC ME-
TaJNTMYECKUE U30JIATOPHL.

Tunosele anemMeHnTsl TpakToB CBY: BOTHOBOIHBIE COEIMHEHHS, TOBOPOTHI, KOAKCHATIBHO-BOTHOBOIHBIE
MEPEXOAbl H NEPEXOABI ¢ IPSIMOYTOJIBHOTO BOJIHOBOAA Ha KPYTJIBIIL.

OOBeMHBII pe30HATOP: YCTPOHCTBO, PA3HOBUAHOCTH, MpUMEHeHNs. CpaBHEHHUE C KOJIeOaTEIbHBIM KOHTY-
poM. BkiroueHue B TPakT, CBA3b C BHEIIHUMH LEMSIMH.

OOBeMHBIE PE30HATOPEL: THITHI KOJICOaHNH, Pe30HAHCHBIC [UIMHBI BOJH, JOOPOTHOCTH. Y CTPOHCTBO U
IIPUMEHEHHE KOAKCHATBHOTO PE30HATOPA.

CryneH4YaThie ¥ IUTaBHBIC COMJIACYIONIHe epexoabl. Kinaccudukarus yupasisionmx ycTpoiicts. Mexa-
HUYECKHE aTTeHI0ATOpHI 1 (ha30BpaliaTeliy.

MsuoromnonrocHuky CBY: miockocty otcueTa (a3, BOTHOBON U KIACCHYECKUI MOAXO0AbI ONMCAHUS, HOP-
MHPOBKa TOKOB U HaHpﬂX(eHHﬁ, naJgaroue 1 OTpaXCHHbIC BOJIHBI.

BonHoBast MaTpuIia paccesHus: GU3MICCKHIA CMBICIT 3JIEMEHTOB, UCTIBITATEIIbHBIC PEXKUMBI. [IprMeHeHMS.

Martpuipl CONpOTHBICHUH U TPOBOAUMOCTEN: (PU3NUECKHI CMBICI SJIEMEHTOB, UCTIBITATEIbHBIC PEKUMBL.
[Ipumenenus.

WneanbHble 1 peanbHble MaTPUIIBl. MaTpuna paccesHs HIealbHOTO BEHTHIIS, (PU3MUECKHUN CMBICI ee
JJIEMEHTOB.

@dyHnaMeHTaIbHbIE CBOMCTBA MATPHILL: B3AUMHOCTH, CAMMETPUH, HEAUCCUIIATUBHOCTH; ITOHATHUS, MaTEMa-
THYECKHE POPMYITHPOBKH, HEOOXOANMOCTD yUeTa.

HennccunaTuBHBIN YETHIPEXTIONIOCHUK: MAaTPHULIBI CONPOTUBIIEHUH U paccesHUs. PeakTHBHBII MHOTOIIO-
JIFOCHHK.

@eppuThl U UX cBoMcTBa. HeB3anMHBIe ycTpoiicTBa Ha ocHOBE dddexTa Papases U ¢ IONEPETHO-
MOJIMarHu4eHHbIM (epputoM (BeHTHIH). Pa3oBpaluaTes.

Hupkysarop: NOHITHE, MATPULIBI PACCESIHUS, YCTPOUCTBO, HA3HAYECHHUE U IIPUMEHEHUSI.

HarmpaBiieHHBII1 OTBETBUTEIND: IOHATHE, MATPULIA PACCESHUS, YCTPOUCTBO, HA3HAUYEHUE U IPUMEHEHUSL.

JlanpHss, NpOMEXyTOYHAs! ¥ OJIVDKHSIA 30HBI aHTEHHBI. VX rpaHuIbl ¥ cBOCTBa Mol

Hasnauenue u knaccuduKanys aHTCHH, TOHATHS, OIPEJICIICHNUSI.

BHyTpeHHsA 1 BHENIHSIS 3a/]Ja4X TEOPUU AHTEHH.

Awmmmutynaas JIH, ee dopma u mmpuHa, rpadudeckoe n3o0paxeHue.

Teopema o nepemHoxenuu [IH oqHOTHITHBIX 00TydaTeIeH.

®asoBas auarpamMMa aHTeHHbI. Da30BbII LHEHTP U LEHTP U3IIyYEHHUs.

MOIJ_[HOCTI) " COIPOTUBJICHUEC U3JTYYCHNA aHTCHHBI.

BXO}IHOC COITPOTUBJICHUEC aHTCHHBI, CBA3b C COIMPOTUBJICHUEM HU3JTYyUYCHUA.

DnexTpudeckas MpoYHOCTh. [IpenenbHas u 10mycTiMas MOIITHOCTH.

[Monspuzanusi, ee BUIbI, HEOOXOIUMOCTD y4eTa IPH MpHeMe.

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

JleiicTBytomas AJIMHA ¥ TUANa30H pad0vIMX 9acTOT aHTEHHBI.

[MpuHIMT 371eKTPOJMHAMUYECKOTO TTO100MsI M €r0 HCIOJIb30BaHUE NIPU MCCIIEI0OBAHNN aHTEHH.

[IpyHIUIBI TOCTPOEHUS CBEPXIIUPOKOIOIOCHBIX aHTEHH.

@dyHgaMeHTaNbHbIE OTPaHUYEHNUS B 00JIACTH aHTEHH.

IIpuemnble anTeHHbI. OkBHUBaNeHTHas cxema. @opmynsl Heiimana na SJ1C.

[IpuemHble aHTEHHBI. Y CIIOBUS TPUEMa MAKCUMAIBbHOW MOLTHOCTH.
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50.
51.
52.
53.
54,

55.
56.

57.
58.

59.

60.

61.

[TpuHOMT B3aMMHOCTH 1 €T0 MCHOIb30BAaHNE IPUMEHUTEIBHO K PACUETy XapaKTEPUCTUK IIPHEMHBIX aH-
TEHH.

OddexTuBHAS TUIOMIATL aHTEHHBI, cBsI3b ¢ KHJI n aeiicTByromeit NIMHON TMHEHHON aHTEHHBI.
IIlymoBas Temneparypa anTeHHsl, cBsA3b ¢ KII/I, myTu ee cHUKeHUs.

OcobeHHOCTH PabOTHI AaHTEHH Ha HU3KUX M BBICOKHX 9aCTOTaX.

DHepreTH4ecKre COOTHOIIECHHS B IPUEMHBIX aHTeHHax Ha CBY B corimacoBaHHOM U paccoTJIaCOBAaHHOM
pexumax.

dopmyna uaeanbHON paauoNepeiaut ¢ MOSICHEHUSIMHU.

OO1mue cBOWCTBA aHTEHH MaJIbIX JIEKTPUYECKUX pa3MepoB. DJeMEHTapHbIe H3TydaTel I JJHHEHHOH 1
KpYTroBOi moysipu3anuy.

CummeTpuuHbIi 2nekTpudeckuii Budparop. Pacnpenenenue Toka, JJH, conporusnenue nznydenus, KH/I.
CuMMeTpHYHBIH dJIeKTpHYecKuii BuOparop. Pacnipenenenue Toka, JecTByIomast yIMHA, 3 HEKT yKopo-
YEHUsI JNTMHBI BUOPATOPa, BXOIHOE COIPOTHBIICHHUE.

KoHCTpyKImy CHMMETPUYHBIX IMHEHHBIX BUOPATOPHBIX aHTeHH. CIIOCOOBI MUTaHUSI TOCPEACTBOM JBYX-
MIPOBOJHOM U KOAKCUaJIbHOH nHUM. [Ipumenenus.

[etneoOpazuerii BuOpatop [Tucromskopca. CriocoOb! MUTaHUS TOCPEICTBOM IBYX-TIPOBOTHON M KOAKCH-
anbHOM nuHuM, JIH, npuMenenus.

KoHcTpykunn HecuMMeTpuaHBIX BUOpaTopoB. Crioco0s! B3Oy xaenus, JIH, mpumeHeHnsI.

Mertoanueckue MaTepuansl Uil MOATOTOBKHM K dK3aMeHy mpuBeaeHs! B [1-19].

4 METOAUYECKHUE MATEPHUAJIbI

I[J'I?[ obecrieyeHus mponecca 06yqu1/I$[ " peHICHUA 3a1a4 06y‘I€HI/I$I HCIOJB3YHOTCA CICAYHOIINEC METOANYC-

CKHE MaTepHaJbl, ONPEACIHIOIINE POLEAYPhl OLICHUBAHHMS 3HAHUH, YMECHUH, HABBIKOB U (MJIM) OIBITA JEATESIBHO-
CTH, XapaKTEePU3YIOLINX JTaIbl (POPMUPOBAHUS KOMIIETEHIIUH, B COCTABE!

4.1. OcHoBHAad JIUTEPATypa

1.

VYerpoiictea CBY u aHTeHHBI [ DNIEKTPOHHBIN pecype]: YueObHoe mocobue / 3amoTpuHckuii B. A.,
ITanruna JI. K. — Tomck: TYCVYP, 2012. — 223 c. Pexxum gocryna:
http://edu.tusur.ru/training/publications/712

Tlommn I'.I'. AaTeHHBI: [DneKTpoHHBIN pecypc]| YuebHoe mocooue. — Tomck: TYCVYP. 2012, —
145 ¢. Pexxum moctyma: http://edu.tusur.ru/training/publications/2794

Yerpoiictea CBY u antenHsl. [IpoektupoBanue (ha3upoBaHHBIX aHTEHHBIX PEIIETOK/ MOJ Pen.
J.W. Bockpecenckoro. — M.: Paguorexuuka, 2012, — 744c¢. (10 3k3.)

4.2 JlonoaHUTEIbHAS JIUTEPATYpa

4,

9.

10.
11.

Yerpotictea CBY u antennsl: Yuebnuk i By3os/ .M. Bockpecenckuit u ap. — M.: Pagnorex-
Huka, 2006. — 375c¢. (20 3x3.)

CazonoB /.M. AnTtenns! u ycrporictBa CBUY: YueOnuk a1 By30B. — M.: Beicias mikona, 1988.
—432c. (18 7k3.)

Ycerpoiictea CBY n antenssl. [IpoektupoBanue (pasupoBaHHBIX aHTEHHBIX PEHIETOK/ MO Pei.
.. Bockpecenckoro. — M.: Pagnorexnauka, 2003. — 632c. (21 7k3.)

TexHUYecKas dIeKTpoinHaAMUKa: Y4ueOHoe nocodue st By308/ FO.B. Ilumenos u np. — M.: Pa-
o | cBs3b, 2002. — 536 c. (22 3K3.)

CBepXIIMPOKOIIOJIOCHBIE MUKPOBOJIHOBEIE ycTpoiicTBa/ mox pen. A. I1. Kpenunkoro, B. I1. Me-
manoBa. — M.: Panno u cBs3b, 2001. — 560 c. (33 9K3.)

O®panun A.3. AateHHO-(uaepHbie yerpoiictBa. — M.: CBs3b, 1977. —440c. (19 3k3.)

Antennsl YKB/ on pen. I'.3. Aiizenbepra. U.1. — M.: Csi3b, 1977. — 384c¢. (25 3k3.)

Antennsl YKB/ mon pen. I'.3. Aiizenbepra. U.2. — M.: Csi3b, 1977. — 288c¢. (26 3k3.)

4.3. IlepeyeHb METOANYECKUX YKAZAHUI 110 JIA0OPATOPHBIM Pad0oTaM, NPAKTUYECKHM 3aHATUAM H
CaMOCTOSITeJIbHOM padoTe

12.

13.

14.

Tommn I'.T'. Aarennst u puaepsl. COOpHUK 33124 ¢ GOPMYJIaMU U PEHICHUSIMH [ DIIEKTPOHHBIH
pecypc]: YueoHoe nocodue. — Tomck: TYCVYP, — 2012, — 237c. Pexum nocryma:
http://edu.tusur.ru/training/publications/2795

Ycrpotictea CBY u anTeHHBI [ QNeKTpOHHBIH pecypc]: YuebHoe meTonnieckoe nocodue / I'o-
e [.I'., 3amotpunckuii B. A., Illanruna JI. U. Tomck: TYCVYP, — 2012. — 163 ¢. Pexum no-
cryna: http://edu.tusur.ru/training/publications/715

CransapHbIi aHAIH3aTOp TTapaMeTpoB 1ieneit P2M [DnexTponnsIit pecypce]: PykoBoacTBo k mado-
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15.

16.

17.

18.

19.

20.

patopsoii padore/ I'.I". Tomun, A.B. ®arees. — Tomck: TYCYP — 2013 — 47 c. — Pexxum gocTy-
na: http://edu.tusur.ru/training/publications/3729

HccnenoBanue BIUSHUS paclpeeICHHUs MOJI B PACKPHIBE aHTCHHBI Ha € TuarpaMmy Harpas-
JICHHOCTH [ DNEKTPOHHBIN pecypc]: PykoBoacTBo k nabopaTopHoii padore / [ommun I. I'. datees
A.B., llaaruna JI.U.— Tomck: TYCVYP, 2013. — 28 c. Pexxum nocryma:
http://edu.tusur.ru/training/publications/3699

HccnenoBanue quarpaMMbl HAITPaBIEHHOCTH Mapab0InYeCKOl aHTCHHBI [0 U3MEPEHUSIM T10JIS B
JanbHEW U OMrKHEH 30HaxX [ DneKTpoHHbIH pecypc]: PykoBoacTBo k mabopatopHoii padore / I'o-
mwH .., @areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexum gocryma:
http://edu.tusur.ru/training/publications/3700

HccnenoBanne ko3 hUIMEHTa YCUICHUS PYTIOPHBIX aHTCHH [ DJIEKTPOHHBIHN pecypc]: PykoBon-
CTBO K aboparopHoii pabote / I'ommn I'.I"., dareeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pe-
xuM noctyna: http://edu.tusur.ru/training/publications/3723

HccnenoBanue qUANCKTPUYSCKUX aHTCHH [DJIEKTPOHHBIN pecypc]: PyKoBOACTBO K Jiabopatop-
Hoit pabote / ['ommn I'.I"., @ateeB A.B. — Tomck: TYCYP, 2013. — 23 c. Pexxum goctyma:
http://edu.tusur.ru/training/publications/3722

HWccnenoanue heppuUTOBBIX BEHTHIICH U IUPKYJIATOPOB [ DICKTPOHHBIHN pecypc]: PykoBoaCcTBO K
naboparopHoii padore // [lagycosa E. B., Coxonmosa XK. M., Huxudopos A.H., ®areeB A.B. —
Tomck: TYCVYP, 2013. — 27 c. Pexxum noctyma: http://edu.tusur.ru/training/publications/3730
VYerpoiictea CBY u aHTeHHBI [ DJIEKTPOHHBIN pecypc]: YueOHo-MeTonuYeckoe mocodue mo opra-
HU3aIHUU caMocTosiTenbHOU paboTsl ctyaentos / [, I'. 'ommH — Tomck: TYCVYP, 2010. — 42 c.
Pexxum noctymna: http://edu.tusur.ru/training/publications/7
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