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YpoBeHb 0CHOBHOII 00pa30BaTe/IbHOI MPOrpaMMBbI bakanaspuat

Hanpaenenne noaroropkn 11.03.01 — PaguorexHuka

HpO(l)l/l.]Ib «PanIroTeXHUYECKHE CPEACTBa Iepeaadn, IpueMa 1 O6Da60TKI/I CHUTHAJIOB»

®opma 00yueHHust OYHO-3a0YHast

DakyJIbTeT Papnorexnuueckuit

Kadenpa CBepXBBICOKOYACTOTHOM M KBaHTOBOH pamnoTexHUKH (CBYuKP)
Kypc 4 Cemectp _ 8

Yueoublii mian Haéopa 2013 roaa

Pacnpenesnenue pa6ouero BpeMenu:

Ne Buabl yueGHoi padoTsI Cemectp 6 | Bcero | Enmnuuml

1. Jlexkuuu 18 18 4acoB

2. JlaGopaTopubie padoThI 10 10 4acoB

3. IIpakTHyeckune 3aHATHS 8 8 4yacoB

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

5. Bcero ayauTopHbIX 3aHATHH (Cymma 1-4) 36 36 4acoB

6. N3 HuX B MHTEPaKTUBHOI hopme 8 8 9acoB

7. CamocrosiTeapHasi padora crygenToB (CPC) 72 72 4acoB

8. Bcero (6e3 7x3ameHa) 108 108 4acoB

9. IK3aMeH 36 36 4acos

10. O0mas TpyaoéMKoOCTh 144 144 4acoB

(B 324€THBIX eIUHHUIIAX) 4.0 4.0
3auér HeT ceMecTp Aud.3auér __ Her____ cemecTp
Ox3amen 8  cemecTp
Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 1 otT « 31 » 8 2017 1

Jlucr corjracoBaHmii

Pabouas mporpamMma cocTaBiieHa ¢ y4eToM TpeOoBaHHil (efepanibHOr0 rocyaapCTBEHHOTO
oOpa3oBaTenbHOTO cTaHgapra Beicmiero oOpazoBanus (OI'OC BO) no HampaBieHUIO
noaroToBku (cneruanbHocT) 11.03.01 Pagmorexnuka, yrBepxkaennoro 06 mapra 2015 rona,
paccMoTpeHa U yrBepxkiacHa Ha 3acemanmu kKadeaper CBUYuKP  «31» aerycra 2017 r.,
npoTokoy Ne 1.

Pazpabotuuk:

kad. CBYuKP I'. T. T'omun

3aBenyronmii odecneunBaronien kag.
CBYuKP C. H. lllapanroBuu

Pabouas nporpamma corsacoBasa ¢ (pakynbTeToM, IPOPUINPYIOLIEH U BhIITyCKaroIIeH
KadeapamMu HalpaBJIeHUS MOTOTOBKH (CIIEUAIBHOCTH).

Hexan PT® K. FO. Ilonoa
3aBeyronInil BeIMMycKaromen kad.

CBYuKP C. H. lllapanrosuu
OKCHepThl:

TYCVYP, xadp. CBUuKP, mnpodo. A.E. Manpens
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1. EJIA 1 3AJJAYHN JTUCIUITJIMHBI

Heabo npenonaBaHus IUCHUIUIMHBL «YcTpoiictBa CBY u  aHTEHHBI» SABISETCA
MOJrOTOBKA OakallaBpoB B 00JIaCTH pa3pabOTKu U obecrieueHus: QyHKIIMOHUPOBAHUS YCTPOICTB
CBY u aHTEeHH B paAMOTEXHUYECKUX CUCTEMAX.

3agayamMu JUCUUIUINHEL ABIIIOTCS U3YYCHUE:

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

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

*  cnoco6oB cornacoBanus ycrpoiicte CBY u anTeHH B humepHOM TpaKTe;

* onwucanus ycrpoiicts CBY nocpeacTBoM MaTpU4YHOIO anmnapara;

" METOJOB pacy€Ta OCHOBHBIX THUIIOB AHTCHH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII

Jucnumimza «Y cTpoiicTBa CBEpXBbICOKOM 4acToThl ¥ anTeHHbD» (b1.5.21) otHOCHTCS K 00Ky 1
(6a3oBas 4acTh).

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIVIMHBI.

Hpouecc HU3YyYCHUS  OUCHUIUIMHBI HAIPAaBJICH Ha q)OpMI/IpOBaHI/IC CJICAYIOMUX

KOMIIETEHIINN:
® CHOCOOHOCTBIO PEIIaTh 3a7a4M aHAJIN3a U pacdyeTa XapaKTePUCTUK JIEKTPUUCCKUX Tenei
(OIIK-3);

® TOTOBHOCTbHIO BBIIOJHATH PACUET U MPOEKTUPOBAHUE JI€TANIEH, Y3JI0B U YCTPOHCTB
PaAMOTEXHUYECKUX CUCTEM B COOTBETCTBUH C TEXHUUECKUM 33JJaHUEM C
UCIIOJIb30BaHUEM CPEACTB aBToMaTH3aluu npoektuposanus (I1K-6).

B pesynbrare nzyueHus AMCLUIIINHBI CTYAEHTBI JOJKHBIL:
3Hamp:

" OCHOBHBIE METOJBI PEIICHHS 3a/ad aHaJIW3a M pacdyéra MapaMeTpoB M XapaKTEPUCTHUK
bunepubix muHwie, ycrpoiicte CBY u antenn (OI1K-3);
ymembp:

® B COOTBETCTBUM C TEXHHYECKUM 3a/laHUEM BBINOJHITH pPacd€T M MaTeMaTH4ecKoe
MozenupoBanue ycrpoilcte CBY u aHTEHH C MCMOJIb30BAaHWEM CTAHAAPTHBIX IMMAKETOB
npukiaaseix nporpamm (I1K-6);
enadems'

" OCHOBHBIMHU METOIaMHU pacuéra, MaTEMaTHYECKOT O MOJIETTUPOBAHUS "
AKCIIEPUMEHTAJIBLHBIX UCCIIEOBAHUN MapaMeTpOB U XapaKTEPUCTHK (DUIEPHBIX JMHUM,
ycrpoiicte CBY u antenn (OITK-3, I1K-6).

. O0beM AUCHMIVIMHBI M BUAbI y4eOHOH padoThI
OO1m1ast TpyI0EeMKOCTb IUCIUILTUHBI cocTaBisieT 4.0 3a4eTHBIX eIUHMLIBI U Tpe/ICTaBlIeHa
B TaOmure 4.1.
Ta6nuia 4.1 — TpyroeMKOCTh AUCHUTUTMHBI

Bunet yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
8 ceMecTp
AynuTtopHble 3aHATUSA (BCETO) 36 36
3
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Jlexiuun 18 18
[IpakTrueckue 3aHATHS 10 10
JIaboparopHbie pabOTHI 8
W3 HUX B HHTEPAaKTHUBHOU (opMme
CamocTosiTenbHas paboTa (Bcero) 72 72
Bcero (6e3 sx3amena) 108 108
ITonroroBka u cjaua sK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTh U 144 144
3adeTHble EauHuImn 4.0 4.0
5. COAEP) KAHUE NUCHUIIJINHBI
5.1. Pa3zgenpl AMCOUIIMHBI 1 BUABLI 3aHATHA
Ne /m HanmenoBanue paznena Jlex- JIab. [Ipaxr. CPC | Bcero Dopmupy-
JUCIUATUIAHBL uur | paboThl | 3aHATHSA 4acoB eMBbIe KOM-
MICTEHITUI
(OK, TIK)
®@uaepHbIe JIMHAR H IACCHBHBIE OIIK-3
8 4 6 32 50 '
yerpoiictea CBY IIK-6
1 DJIEeKTPOMArHUTHBIC BOJIHBI B 1 1 5
HAMpPAaBISFOIIMX CUCTEMAX
2 JIunuu nepenauu ¢ T-BonHOH,
BOJIHOBOJHBIE ¥ OIITOBOJIOKOHHEIE 1 2 6 9
JIHHAH
3 JIunuu nepegaun KOHEUHOM 5 5 6 10
qmuHbL. CoryilacoBaHue
4 Muorononatocarku CBY u 1 5 3 6
BOJTHOBBIE MATPHIIBI
5 [TaccuBHbIe ycTporictBa CBYU 3 4 16 23
AHTEHHBI OIIK-3,
10 4 4 40 78 1K-6
6 HapflMeTpBI MepearoIuX 1 ) 1 4 9
NpUEMHBIX AaHTEHH
7 BubparopHbie aHTEHHBI 2 1 4 9
8 JIuneiiHble HENpepBIBHBIE U
JUCKPETHBIE CUCTEMBI, aHTCHHBI 2 2 10 18
Oerymel BOJHBI
9 AnepTypHbIE aHTCHHBI 2 2 1 16 30
10 AHTEHHBIE PEMIETKH 1 1 4 8
11 OcoOeHHOCTH aHTEHH Pa3IMYHOTO 1 ) 4
HA3HAYCHHS U AHANIA30HOB
Htoro 18 8 10 72 108
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5.2. Conep:xanue pa3iesioB JEeKIIMOHHOT0 Kypca
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No | HaumenoBanue Conepxanue paszena Tpyno- | ®opmupyemsie
/m | paszena EMKOCTh | KOMIIETEHLIUU
JUCLUILINHEI (uac.) (OK, IIK)
®dunepHble TUHUH 8 OIIK-3
M NaCCUBHbIE
yerpoiictea CBY
1 | DaexkrpomarauTHbie | HampasJisfoliue cCUCTEMBbI 1 HAMPABIISIEMbIE BOJHBI, 1
BOJIHBI B HAaNlpaBJsi- | TUIIbI BOJIH, KPUTUYECKUE YACTOThI, XapaKTEPUCTHUKHU.
IOLUX CUCTEMAX
2 | Jlunuu nepenayu ¢ Jlunuu ¢ T-BosHaMU (IBYXIPOBOIHBIE, KOAKCHUANBHEIE, 1
T-BOJIHOI, BOJIHO- MOJIOCKOBBIE), METAJUIMYECKUE U TUIIIEKTPUIECKIE
BOJIHBIE U ONITOBO- BOJIHOBOJIbI, ONTOBOJIOKOHHBIEC TUHUU. CTPYKTYpPBI
JIOKOHHBIE TUHUHN MoJIeH, TEXHUUECKHUE XapaKTePUCTUKHU, IPUMEHEHHUSI.
3 | Jluauu nepenauu KoaddummeHnt oTparkeHus, pactpeaeracHue aMIDTATY T 2
KOHEYHOM JJIUHBI. HaIpsDKEHUN U TOKOB IIPU Pa3IMyYHBIX Harpyskax,
CornacoBaHue BXOJIHOE CONPOTHUBIIEHUE OTpE3Ka TUHUM. Jlnarpamma
Boabsnepra-CMmura. Y3K0n0oJI0CHOE U
LIMPOKOIOJIOCHOE COTJIaCOBAHUE
4 | MHOTONOJIIOCHUKA BonHoBble MaTpuIlsl paccestHus U nepegadn. CBoicTBa 1
CBUY u BosHOBBIE B3aMMHOCTH, CHMMETPHH U HEJUCCUIIATUBHOCTH.
MaTpPHIIbI CooTBeTcTBHE (PU3UUCCKUX CBOMCTB
MHOTOTOJIOCHUKOB U MAaTEMaTUYECKUX CBOMCTB MX
MAaTpHUIL PACCESTHUS.
5 | [NaccuBHBIC XapakTepUCTUKH IBYX-, YETBIPEX-, IIECTHU-, 3
ycTpoiictea CBY BOCBMUIIOJIOCHUKOB U X CBOICTBA, OIMCHIBAEMBIE
MU ycTporcTBa. [IpuHIMN 1EKOMITO3ULIUU 1
KacKagHble coequHeHns. Harpysku coriacoBaHHbIE U
(huKkCcHupoBaHHbIE, aTTEHIOATOPBHI, (ha3oBpaIaTeny,
COTJIACOBAHHBIE TIEPEXO/IBI, ICITUTENIN MOIITHOCTH,
(heppuTOBBIC BEHTHIIM U ITUPKYISTOPHI, HANIPABJICHHBIE
OTBETBUTEIH.
AHTeHHBI 10 OIIK-3
6 | [apamerpsr JlanbHsIs1, MPOMEXYTOUHAs U OJIMKHSIS 30HBI TIOJIS
TIepeIaroNIuX 1 M3ydeHus: aHTeHH. KoMIuiekcHast BEKTOpHAast
NPUEMHBIX aHTEHH nuarpamma HampasieHHocTd, KH/I, koadgdurnment
YCWJIEHUS, IeUCTBYIOLIas BBICOTa aHTEHHBL. Teopema 2
B3aMMHOCTH IIPUMEHUTENIBHO K IPUEMHBIM aHTEHHAM.
Lenp npuéM-HOI aHTEHHBI U MOLLHOCTb,
nocrynatonias B Harpy3ky. lllymoBasi remneparypa.
7 | Bubpatopusie Pacnpenenenue Toka u 3aps/ia B CAMMETPUYHOM
AHTEHHBI BubOpatope. JlnarpaMMa HarpaBIeHHOCTH,
conpotusiieHue uznydenus u KH/[ cummerpuunoro
BubOpatopa. BxonHoe conporusnerue. Tumsl
BUOPATOPOB: METICO0Pa3HbIH, IIENCBOMN, ITHIPEBOH, 2
cnocoObl ux nutaHus. CriocoOb! pacIIupeHust
pabouero nuamasoHa BHOpaTopoB. CBs3aHHBIE
BuOpaTopsl. [leyaTHple ciaboHANIPABICHHBIC AHTCHHBI.
IIpumeHnenus.
5




8 | Jlunetinsie JIvHelinble HETIPEPBIBHBIC U JUCKPETHBIE CUCTEMBI.
HETIPEPHIBHBIE U MHuoxuTens HanpaBiaeHHOCTH. CrIocoOBI MOIaBICHUS
JVICKPETHBIE JT(paKIMOHHBIX MAKCUMYMOB. JIMPEKTOPHBIE U 2
CHCTEMBI, aHTCHHBI | JIOTOIICPHOANYECKUE aHTCHHBL. J[U3IeKTpUIecKue U
Oery1eil BOTHEI crnupanbHbIe aHTeHHBI. [IpuMeneHus.

9 | AneprypHble BHemHss 1 BHYyTpeHHSIS 33/1a41 aHalIn3a anepTypHBIX
AQHTEHHBI AQHTEHH U METO/Ibl MX peleHus. BorHoBogHEIE 1

pYHOpHBIE aHTeHHBI. JINH30BEIE U 3epKaJIbHbIC 2
AHTEHHBI, UX pa3HOBUAHOCTH. KOHCTpYKIUK 1
XapaKTEePUCTHKH, IPUMECHCHHS.

10 | Anrennsle peméTky | AHTEHHBIC pemETKH. TeopeMa o mepeMHOKESHUT
JriarpaMM HalpaBJICHHOCTH OJHOTHITHBIX 3JIEMEHTOB
pemETKH. AHAIN3 MHOXKUTENS PEIISTKH. 1
[ToBepxHOCTHBIE aHTEHHBIE peETKU. Pa3upoBaHHbIE
AHTEHHBIE PEIIETKH, CKAHUPYIOIINE U MHOTOJTy4YEBBIE.
Cxewmbl nutanus. [Ipumenenus.

11 | Ocobennoctu CrnyTHUKOBBIE aHTEHHBI JJ1s1 00CITy>)KUBaHUS 30H C
aHTEHH Pa3JIMYHOTO | KOHTYPHBIMH rpaHuiiaMu. [lepenaroniie u npuéMusie
Ha3HAYCHUS U AHTEHHBI AT TenepaaruoBemanms. Bompocs
JIMara3oHoB MHUHHATIOpHU3allMH aHTCHH, aKTHBHBIC aHTCHHBI. Pacuér 1

JIATbHOCTH NIepeiaun paguokaHaia. [Ipobnema
3JIEKTPOMAarHUTHOH COBMECTHMOCTH IIPHMEHHUTENBHO K
AHTCHHaM.
5.3 Pa3z[e.J11>1 AUCHMIIMHBI M MCEKIUCHUILIHHAPHBIC CBA3H C 06ecneanammnMn

(mpeabiAymuMu) U odecrnedyuBaeMbIMH (MOCTETYIOIMMEU) TUCHUIITIMHAMMA

Ne
n/n

HaumenoBaHue 00ecIeUrBaOIINAX
(mpenpinynux) u 00ecTIeYuBaCMBIX
(TIocIe AyIomux) AUCIUTLTIH

Ne Ne pa3nenoB qaHHOW AMCIUTLTHHEI U3 Ta0M.5.1, st
KOTOPBIX HEOOXOUMO M3yUCHHE 00CCIICTHBAOIIIIX
(penpInymux) u 00ecTIeYNBACMBIX (TTOCIIETYIOIINX )

JUCIUTUIAH
1 [ 2 [3]4]5]6]78]9]10|n
IIpenmecTByOmMMe TUCHUILTHHBI

1 OcHOBBI TEOpUH LieTIEN + +
2 9J‘IGKTPOZ[I/IHaMI/IKa u + + +

pacIpocTpaHeHHE PaIHOBOIH

[ocaexyromue TMCHUNIUHBI

1 | IlpoexTupoBaHue + + + |+ + |+ |+

PaANOTEXHUYIECKUX CHCTEM
2 | [IpoekTHpoBaHUE YCTPOUCTB + |+ + |+

npuéMa 1 00pabOTKN CUTHAJIOB

5.4 CoorBercTBHEe KOMIIETCHIHH, (JOPMHUPYEMBbIX NPH M3yYeHMH AHCHUILUIMHBI, H BHIOB

3aHATHH
Komnerenuu JI JIP II CPC Dopmbl KOHTPOJIS
OIIK-3 + - - Onpoc Ha IeKIUIX, KOHTPOJIbHBIE Pa0OTHI, TECTHI.
DK3aMeH.
I1K-6 - + + Omnpoc Ha 1abopaTopHBIX paboTax M MPaKTHYECKUX

3aHATHIX. CBOEBPEMEHHOE BBIIIOJHEHUE 3a/1aHUi 1O
MPAaKTHYECKUM 3aHSATHSM, 3aIIUTa OTYETOB I10 Jabopa-
TOpHBIM paboTram. KoHTpoIbHEIE paOOThI, TECTHI.

JI — nexnus, JIP — mabopatopnas padota, I1 — npakruka, CPC — camocrosTensHast paboTa cTyJeHTa.
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6. METOIbI 1 ®OPMbI OP'AHU3AIIUU OBYYEHUSA. TEXHOJIOI'MHN
NHTEPAKTUBHOI'O OBYYEHUA

Jlis  ycrmemHoro OCBOGHHS JUCHUIUIMHBI NPUMEHSIOTCS pas3inyHble 00pa3oBaTebHbIC
TEXHOJIOTMHM, KOTOpPbIE OOECHEUMBAIOT JOCTUKEHUE IUIAHUPYEMBIX pE3YJIbTaTOB OOyuYeHUs
COTJIaCHO OCHOBHOI1 00pa30BaTenbHOM Mporpamme U ¢ yuéToM TpeboBaHu K 00BEMY 3aHIATHI B

WHTEPAKTHUBHOU (hopMe.

DopmbI jro— JlabopaTtop- TpaxTuccKe Beero
MeTtoab! HBIE paboTHI SAHSTHS
OOpatHast cBs3b (OIPOCHI Ha JISKIHSX, Ha
MIPAKTUYECKUX 3aHATUSAX, TIPU NPOBEJCHUN 4 2 4 10
nmabopaTOpHBIX padboT)
Pabota B koMaH e (BBITIOJTHCHHE
mabopaTOPHBIX paboT, COCTaBICHUE U - 4 - 8
3aIIUTa OTIETOB)
HToro MHTEpaKTUBHBIX 3aHATUI 4 6 4 14
7. JABOPATOPHbBIN NIPAKTUKYM (8 wacos)
Ne pasaena | HaumeHnoBaHue 1a00paTopHBIX paboT Tpyno- OK, IIK
JUCIUTUTHHBI EMKOCTD
(dac.)
I1K-6
5 HccnenoBanue GpeppuTOBBIX BEHTHICH U LIUPKYJISITOPOB 4
8 HccnenoBaHne IUAICKTPUYECKUX aHTCHH 2
9 HccnenoBanue auarpaMMbl HaIIpaBICHHOCTH MapaboInuecKoi 2
AQHTECHHBI 110 M3MEPEHUSM I0JI B JaJbHEH U OJIMKHEH 30HaxX
8. MPAKTUYECKHME 3AHSATHS (10 yacos)
Ne paznena Tpyno- | OK, IIK
JIMCUMIUIMHBL | HauMeHoBaHue npakTuyeckux 3aHsaTuii (mo 2 gac.) EMKOCTD
(uac.)
2 Jluanm nepenaun ¢ T-BoaHaMu. BoTHOBOEL 1 OIIK-3,
3 HarpysxenHnble oTpe3ku GuaepoB. Y3KOMOIOCHOE U 1 I1K-6
HIMPOKOMOJIOCHOE COTJIaCOBaHHME.
2-4 KontponsHas pabora «DunepHbIe TPAKTHD» 2
6 [TapameTpsl 1 XapaKTEpPUCTUKN aHTEHH 1
7 BubparopHble aHTCHHBI 1
9 AnepTypHBIE aHTCHHBI 1
10 AHTEHHBIE PEHIETKH 1
6,7,9,10 Tectbl «AHTeHHBIY. OOCYXIEHUE PE3yIHTATOB 2
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9. CAMOCTOSATEJBbHAS PABOTA (72 uaca)

Ne | Paspenst TemaTnka caMOCTOSITENEHON pabOThI Tpyno- | Komneren- | Kontposns BeinosHeHus
1/ | IUCUUIUIMHBI U3 (Oemanuzayust) EMKOCTh 115010 paboThI

n | Tabn. 5.1 (uac.)

1. 1-11 [IpopaboTka JIEKIHOHHOTO MaTepHaa. 16 OIIK-3, KoHcmekTs1, ompocsl,

KOHTPOJIbHEIE PabOTEHI,
TECTHI.

2. 1-11 IToaroToBKa K MPaKTUYECKUM 3aHATHSM, 52 OIIK-3, IIpoBepka qoMammHuX
nmabopaTopHEIM paboTaM, KOHTPOIHHBIM T1K-6 3a/aHui, OTYETOB 1O

paboTam, TECTUPOBAHHIO. 71abopaTopHBIM pabdo-

TaM, KOHTPOJILHBIX
pabort, TecToB.

Bcero 72

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
He npenycMoTpeHbl y4eOHbBIM I1JIAaHOM

11. BAJUIBHO-PEUTUHI OBASI CUCTEMA

He npenycmoTpeno

12. VAEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUILIAHBL

12.1. OcHoBHas JauTEpaTYpa

1. VYcrpoiictea CBY u anteHHbI [ D1eKTpOHHBIN pecypc]: YuebHoe nmocodue / 3amoTpuHCKuit B.
A., Manruna JI. U. — Tomck: TYCVYP, 2012. — 223 ¢. Pexxum gocrymna:
http://edu.tusur.ru/training/publications/712

2. Tomwmn I'.I'. AuTeHHsl: [JneKkTpoHHBIH pecypc] YuebHoe mocodue. — Tomck: TYCVYP. 2012, —
145 c. Pexxum moctyma: http://edu.tusur.ru/training/publications/2794

3. VYecrpoiictBa CBY u antenHssl. [IpoektupoBanne ¢a3snpoBaHHBIX aHTEHHBIX PEIIETOK/ MO pell.
J.1. Bockpecernckoro. — M.: Pagnorexuuka, 2012. — 744c. (10 3k3.)

12.2. JlonosiHUTEIBHAS JIMTEpaTypa
4. VYcrpoiictBa CBY u antennsl: YueOuuk s By3os/ .M. Bockpecenckuit u nmp. — M.:
Pannorexnmka, 2006. — 375¢. (20 7k3.)
5. CazonoB /.M. Antennsl u ycrporictea CBY: YueOuuk ass By30B. — M.: Beiciias mikoia, 1988. —
32c¢. (18 3K3.)
6. Ycrpoiictea CBY u antennsl. [IpoexTrpoBanue (Ha3upoBaHHBIX aHTEHHBIX PEIIETOK/ O P,
J.. Bockpecerckoro. — M.: Pagnorexnunka, 2003. — 632c¢. (21 7k3.)

12.3 Y4eGHO-MeTOAMYeCKHE MOCOOUS M IPOrPaMMHOe oOecriedeHHe

12.3.1 O6s13aTesibHBIE y4eOHO-MeTOANYeCKHE OCOOU:

7. Tommun I'.I". AnTennsl u ¢puaepsl. COOpHUK 3a1a4 ¢ hopMyIaMy U pelIeHUsIMH [ DNEeKTPOHHBIH
pecypc]: YueOHOe ocobue (yaeOHO-METOAMYECKOE IIOCOOUE 110 MPAKTUIECKUM 3aHSATHUSIM ). —
Tomck: TYCYP, — 2012, — 237¢. Pexxum nocryna:
http://edu.tusur.ru/training/publications/2795

8. YcrpoiictBa CBY u anTeHHBI [ DneKTpoHHBIN pecype]: YueOHoe MeToauueckoe nocodue / ['ommH
I'.T"., 3amotpunckuii B. A., Hlanruna JI. Y. Tomck: TYCYP, — 2012, — 163 c. (yueOHo-
METOUYECKOE TIOCOOUE 10 MPAKTUIECKUM 3aHATHSM )

Pexxum noctyma: http://edu.tusur.ru/training/publications/715

9. UccnenoBanue quarpaMMbl HAIIPaBICHHOCTH Mapab0InuecKO aHTEHHBI 10 U3MEPEHUSIM IO B
JlaNbHeW U OKHEH 30HaxX [ DneKTpoHHbBIH pecypc]: PykoBocTBO k 1abopaTopHoii padore /
Tommn I''T., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum noctyna:
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http://edu.tusur.ru/training/publications/3700

10. HccrnenoBanue IUAIEKTPHUCCKUX aHTEHH [ DJIEKTPOHHBIN pecypc]: PykoBoaCTBO K
naboparopuoit padote / ['ommn I'.I"., dateeB A.B. — Tomck: TYCVYP, 2013. — 23 ¢. Pexum
nocrtymna: http://edu.tusur.ru/training/publications/3722

11. UccnenoBanne ¢heppuUTOBBIX BEHTHIEH U IUPKYIATOPOB [ DIEKTPOHHEIH pecypc]: PykoBoacTBo K
nmaboparopHoii padote // [lagycosa E. B., Coxomora XK. M., Hukudopos A.H., ®arteeB A.B. —
Tomck: TYCYP, 2013. — 27 c. Pexxum moctyma: http://edu.tusur.ru/training/publications/3730

12. Verpoiicrea CBY 1 anTeHHBI [ DNeKTPOHHBIN pecypc]: Y4ueOHO-MeToJiuecKoe mocooue mo
opraHusanuu camocrostebHor padboTel ctyaentoB / I. . F'omma — Tomck: TYCVYP, 2010. — 42
c. Pexxum nocryna: http://edu.tusur.ru/training/publications/7

12.3.2 Y4yeOHO-MeTOAMYECKHE TIOCOOMS /IJIs1 JIUI] ¢ OTPAHUYEHHBIMM
BO3MOYKHOCTSIMHU 3/10POBbSI
Y4eOHO-MeTOIMYEeCKUE MaTepUaIIbI 111 CAMOCTOSITENILHOM U ayTUTOPHOU pabOThI
00yJarOIIUXCsl U3 YMCIIa MHBATUIOB MIPEIOCTABISIOTCS B (hopMax, alaTHPOBAHHBIX K
OTPaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HHPOPMAIUH.
JJ1st M1 ¢ HAPYIIEHUSIMU 3PeHus .
— B (hopMe AIEKTPOHHOTO JOKYMEHTA;
— B [I€YaTHOM (opMe YBETUUCHHBIM IIPUPTOM.
JJist M1 ¢ HAPYIIEHUSIMU ¢JIyXa!
- B (hopMe IIEKTPOHHOTO JOKYMEHTA;
— B IeyaTHOM Gopme.
JlJ1st JIMI ¢ HAPYIIEHUSIMU OMOPHO-IBUTaTeIbHOI0 annapara:
— B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B II€YaTHOM opme.

12.4 Ba3bl JaHHBIX, THPOPMALHOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI H Tpedyemoe
NporpaMMHoOe odecrieyeHue

1. Springer Journals — moOJHOTEKCTOBAsT KOJUICKIIHSI SJICKTPOHHBIX KYPHAJIOB H3/1aTEeIbCTBA
Springer. [DnekTponnsiit pecypc]. URL: http://link.springer.com/

2. OOpa3zoBareibHbIl mopTall B cBOOOJHOM joctyne: «®Pusnka, XUMHUS, MaTeMaTHKa
CTyJeHTaM U 1KoibHUKaM. OOpa3zoBarenbHbli poekT A.H. Baprunay. [DnekTpoHHbII
pecypc]. URL http://www.ph4s.ru/; (nara oopamienus 14.01.2017)

3. Hayunas osnextponnas OubOmmorexka eLIBRARY.RU. [Onexrponnsiii pecypc]. URL
http://elibrary.ru/defaultx.asp; (mara oopamenus 14.01.2017)

4. VYuupepcuterckas uHpoOpMalMoHHas cucrtema Poccus. [Dnextponnsni pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (mata oopamenus 14.01.2017)

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

13.1 O61mue TpedOBAHUA K MAaTEPUATbHO-TEXHUYECKOMY 00ecreYeHUI0 11 CHUIITHHbI

Jns mpoBeneHWs 3aHATHH JIEKIIMOHHOTO THNA, TPYNNOBBIX M HHAMBUAYAJIbHBIX
KOHCY/JIbTAUMH, TEKyWero KOHTPOJsI M IPOMEXKYTOYHOH ATTeCTAllMM HCIOJIb3YIOTCS
ydeOHbIE ayAUTOPUU, C KOJMYECTBOM IOCATOYHBIX MECT He MeHee 22-24, o0opyaoBaHHBIE
JTIOCKOH U cTaHaapTHON yueOHoI Mebenbro. MIMeloTcest HarfsAHble TOcOoOus B BUJE TIPe3eHTaluN
0 JIEKIMOHHBIM pa3jiesaM JTUCIUIUIUHBIL.

s mpoBeneHus J1a0OPaTOPHBIX 3aHATHH HCIONB3YyeTCs YyueOHO-HccieIoBaTelbeKast
nabopatopusi «MUKPOBOJTHOBAsT TEXHUKa», pacmoyiokeHHas 1o azapecy 634034, r. Tomck,
Bepmmnuna ynuna, 1. 74, 3 stax, aya. 328 PTK. CocraB obopynoBanus: yueOHas mebenb;
KOMITbIOTEpHI Kiacca He Hmxke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢
HIMPOKOMOJIOCHBIM JIOCTYNOM B Internet,— 12 1mT; JUIIEH3MOHHOE MPOrpaMMHOE oOecreueHue,
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naketsl Bepcuerd He Hke: Microsoft Windows XP Professional with SP3; Visual Studio 2008
EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5;
u3MepuTebHbie Tpuoopsl U yeTporictBa CBY nuana3ona (CkaisipHble U BEKTOPHBIE U3MEPUTENN
napaMeTpoB LierneH, ocuuuiorpadpl, TeHepaTopbl U NPUEMHUKU, U3MEPUTEIbHBIC JTHHHUH).

ABTOMAaTH3UMpOBaHHBIE  paboywe  mecta Ui pacuéra,  MOACTUPOBAHHUA |
JKCIIEPUMEHTANLHOTO HcclieoBanus ycrpoicTB CBY u aHTeHH pacnoliokeHbl B JabopaTtopuu
I'TIO «CBY snekrponuka» (ayn. 324, PTK).

Jns camMocTOsITeIbHOM PadoThl HCIONB3yeTCs ydeOHas ayauTOpHs (KOMIBIOTEPHBIN
KJlacc), pacmonoxeHHas mo aapecy 634034, r. Tomck, Bepmumuuna ynuna, a. 74, 3 artax,
ayn.337-b. CocraB obopynoBanus: YueOHas mebenb; KommbproTepsl kinacca He Huxke [I[DBM
INTEL Celeron D336 2.8[T1. - 10 mr.; Komnstotepsr noaxmouensl k ceth UHTEPHET u
o0ecrieunBalOT  JOCTYH B  D3JEKTPOHHYIO  HMH(OPMAIMOHHO-00pa30BaTEIbHYIO  Cpeay
YHHUBEPCUTETA.

13.2 MaTepuajibHO-TeXHUYECKOe oOecredyeHue NTUCUMIIMHBI JJISl JIUI ¢ OrPaHUYEeHHbIMH
BO3MOKHOCTSAIMH 310POBbSI

OcBoenue nucuuiumHbl JunamMu ¢ OB3 ocyiecTBisieTcs ¢ HCMIONb30BAHUEM CPEACTB
00y4eHust 00IIEro U CrenuanTbHOTO Ha3HAUCHUS.

[Ipu oOy4yeHHH CTYAEHTOB C HapyIICHUSMU CIyXa HNPEeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOIICH armapaTypbl, MyJIbTUMEAUNHBIX CPEACTB U JAPYTUX TEXHUUYECKHUX CPEICTB
npuéma-nepenaun yaeOHo nHpopmauu B TOCTYIHBIX popMax JUIsl CTYIEHTOB C HAPYIICHUSIMU
cilyxa, MOOWJIBHOH CHCTeMBI OOy4YeHHS /ISl CTYIEHTOB C HWHBAJIUWAHOCTBHIO, MOPTATUBHOM
WHAYKIIMOHHOW CUCTEMBL. YueOHas ayJuTOpHs, B KOTOPOU 00ydaroTcs CTYACHTHI C HapyIICHHEM
ciyxa, 000pya0oBaHa KOMITBIOTEPHOM TEXHUKOM, ayIMOTEXHUKOM, BUICOTEXHUKOMN, FIEKTPOHHON
JIOCKOH, MYJIbTUMEIUHUHON CUCTEMOM.

[Ipu 0OydyeHUU CTYIEHTOB C HAPYIICHUSIMU 3PEHHUSIMHU MPEAYCMOTPEHO MCIOJIB30BaHUE B
JEKIMOHHBIX U YYE€OHBIX AayAUTOPHSIX BO3MOXKHOCTH NIPOCMOTpa yIaJeHHBIX OOBEKTOB
(HampuMmep, TEKCTa Ha JIOCKE WM Cllaiijla Ha dKpaHe) MpPU MOMOIIM BUJICOYBEIMUUTENEH IS
yZIaJE€HHOT0 TPOCMOTpa.

[Ipu o00ydyeHHHM CTYJEHTOB C HApyLIEHUSMU OIOPHO-ABUTATEIbHOIO  ammnapara
UCIIONB3YIOTCSl alIbTePHATUBHBIE YCTPOMCTBA BBOAA HH(MOpPMALMU W JAPYTUE TEXHUYECKHE
cpeiacTBa npuéma-niepenadn ydeOHON MH(OpMalnuM B JOCTYHNHBIX (opMmax AJisi CTYIAEHTOB C
HapYIICHUSMH OTIOPHO-ABUTATEIHHOIO ammnapara, MOOMIBHON cUCTeMbl 00Y4YEeHHUS Ui JIO/IEH ¢
WHBAIHIHOCTBIO.

14. ®OHJ OOEHOYHbIX CPEACTB U METOANYECKHUE
PEKOMEH/JALIMH 11O OPTAHU3AIIUU U3YUYEHUA JUCHUITINHBI

O0béM yacoB, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM JUISI U3YYEHUS JUCIUIUIMHBI, I10-
3BOJISIET OCBETUTHh TOJBKO Hambojiee BakKHbIE MOMEHTBI M PACKpBITh 0a30Bble MOHATHUS IPH
yreHuu Jekuuid. [loaToMy mnpu peanuszali MOporpamMMbl CTYAEHTHI JOJKHBI padoTaTh
CaMOCTOATENIBHO KakK IpU IOBTOPEHUH JICKIMOHHOTO Marepuana, TaK U IIpU IMOATOTOBKE K
7a00paTOPHBIM U MPAKTUYECKUM 3aHATUSAM, K KOHTPOJIbHOM paboTe wiM KOJUIOKBUyMYy. Jlis
obecnieyeHus 3(h(HEKTUBHOTO YCBOEHHSI CTYyJ€HTaMU MaTepUaoB AUCHUILIMHBI HEOOXOIMMO Ha
MEPBOM 3aHATHHM MO3HAKOMHUTH MX C OCHOBHBIMU IOJIOKEHMSIMH W TpeOOBaHUSMHU paboueit
[IPOrpamMMbl, C IOJUICKAIMMMHU H3YyYEHUIO TEMaMH, CIHUCKOM OCHOBHOW M JIOIIOJIHUTEIbHOU
JUTEpPaTyphl, C MOJOXKEHUAMU OaIbHO-PEHTHUHIOBONW CHCTEMBI OIIEHKM YycreBaeMmocTH. Ha
JEeKIHUIX HeoOXoAuMo oOpalarh BHUMAaHHE Ha OCOOEHHOCTH NPUMEHEHHUs pacCMaTpHUBaEMOIo
MaTepuaia B IOCIEAYIOUNX Kypcax, a Takke B Oynyiiel npodeccuoHanbHOU aedarenbHocTu. B
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y4eOHOM Tpolecce TNPUMEHSAIOTCS HWHTEPAKTHBHBIE METOJAbl OOyYeHHUsS s YBEIMYCHUS
3aMHTEPECOBAHHOCTH CTYJCHTOB U MOBBIIIEHUS UX KOMIIETEHLIUH.

14.1 OcHoBHbIe TpeOoBaHus K (JOHIY OLIEHOYHBIX CPEACTB U MeTOAMYECKHE
peKOMeHAanun

DOH/I OLIEHOYHBIX CPEJICTB U TUIIOBBIE KOHTPOJIBHBIE 3aaHUs, UCIIOJIb3YEMBIEC JIJISI OLICHKH
c(OpPMUPOBAHHOCTH W OCBOCHMS 3aKpPEIUICHHBIX 32 JUCHUIUIMHOM KOMMIETeHLUUH Mpu
MPOBEJICHUH TEKYLIEH, IPOMEKYTOUYHOM aTTECTALMKU MO JUCLMUIUIMHE NIPUBEIEH B MPUIOKEHUU
K paboueii mporpaMme.

14.2 TpeOoBanusi K (pOHIY OLEHOYHBIX CPEICTB JJIsl JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI

Jnst  CcTyAeHTOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH  3/I0POBBS
JOTIOTHUTEJIbHBIE OLICHOYHBIE CPE/ICTBA, IEPEUEHb KOTOPBIX YKa3aH B TaOJHULIE.

MPEAYCMOTPEHBI

Taoumuna 14 — /lonoJiHuTEIbHBIE CPEACTBA OLIEHUBAHMS JIJIsl CTY/IEHTOB C HHBAJIUIHOCTbIO

Karteropuu
CTY/IEHTOB

Buabl J0NMOJIHUTEIbHBLIX OLEHOYHBIX
CpeacTB

DopMbI KOHTPOJISI U OLIEHKH
pe3yJbTATOB 00yUeHHUSA

C HapyIlIeHUAMU clTyXa

TCCTI)I, IIMCBbMEHHBIC CaAMOCTOATCIbHBIC
paboThI, BOMIPOCH! K 3a4€Ty, KOHTPOJILHEIC
paboTHI

[IpeumyiiecTBEHHO
IIMCbMEHHAs IPOBEPKA

C HapylEeHUIMU

CobeceoBanue 0 BOIPOCAaM K 3a4eTy,

[Ipeumy1iiecTBEHHO yCTHASI

3peHus OIIPOC IO TEPMUHAM MpoBepKa (MHIMBUAYAIBHO)
C HapymIeHusIMHU Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE PA0OTHI, TMCHMEHHBIE [IpeumymiecTBEHHO
JBUTaTEIbHOTO CaMOCTOSITEIbHBIC PA0OTHI, BOMPOCHI K JIUCTaHIIMOHHBIMU METO/IaMHU
anmnapara 3a4ery

C orpaHnuyeHUsIMHU 10

TCCTI)I, IIMCHbMCHHBIC CaMOCTOATCIIbHBIC

[IpeumyiiecTBEHHO TPOBEPKA
METOAAMH, UCXOIS U3

paboThI, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIE
paboThl, yCTHBIE OTBETHI

00IIEME TUIIMHCKUM

COCTOSTHHUS 00YYaroIerocs Ha
MOKA3aHUAM

MOMEHT IPOBEPKHU

14.3 MeToan4ecKkue peKOMEHIANMH 110 OLICHOYHBIM CPEACTBAM JJISl JIUI] C
OrpaHMYeHHbIMH BO3MOKHOCTSIMU 3/10POBbSI
Jnsa crynentoB ¢ OB3 npenycmarpuBaercss JOoCcTynHast popMa MpeloCTaBlICHUs 3aJaHUN
OLIEHOYHBIX CPEJICTB, & UMEHHO:
B Ie4aTHOM dopme;
B [I€YaTHOHN (popMe C yBEIMUEHHBIM HIPUPTOM;
B (hOpMe DIEKTPOHHOTO TOKYMEHTA;
METOJIOM YTEHHsI aCCUCTEHTOM 33/1aHUs BCIIYX;
NIPEOCTaBIICHUE 3aJIJaHHs C HCIIOJIb30BAaHUEM CYp/IOTIepeBO/Ia.

CryneHTaM ¢ WHBQJIMJIHOCTBIO YBEJIMYMBAETCS BpeMs Ha IOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOIMpPOCHL. [l TakuX CTYAEHTOB MpeaycMaTpuBaeTcsl JAocTymHas (opma
[IPEIOCTaBIIEHUS! OTBETOB Ha 33/1aHHUS, @ UMEHHO:

® MHCbMEHHO Ha Oymare;

e HaboOp OTBETOB Ha KOMITBIOTEPE;

e HabOp OTBETOB C HCIIOJIb30BAaHUEM YCIYT aCCHCTEHTA,
® IIpEACTaBIEHUE OTBETOB YCTHO.

[Ipotiemypa oOmeHWBaHUS  PE3YJIBTATOB OOY4YEHWsS WHBAIUIOB 10 JUCIHUILUIMHE
npeaycMaTpuBaeT MpeaocTaBieHue nHpopmaun B popMax, aganTUpOBAaHHBIX K OTPaHUYEHUSIM
UX 3/10pOBbsI U BOCTIPUATHUS HHPOPMAIUU:

J1st M1 ¢ HApYIIEHUSIMU 3PeHH .
- B (hopMe AIEKTPOHHOTO JOKYMEHTA;
- B [I€YaTHOM (popMe YBETUUEHHBIM IIPUPTOM.

11

CornacoBaHa Ha noptane N2 22204



Jlist i ¢ HApYLIeHUsIMH CJTyXa:
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
- B [IEYaTHOH (opme.
JLJ1st JIMI ¢ HAPYIIEHUSIMU OMOPHO-IBUTaTeIbHOI0 annapara:
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
- B II€UaTHOM opme.
[lpy HEOOXOAMMOCTH JJIsi OOYYaIONMIMXCS C HMHBAJIMIHOCTBIO TMPOIEAypa OICHUBAHUS
pe3yJIbTaTOB OOYYCHHSI MOXKET IMMPOBOJUTHCS B HECKOJIBKO 3TAIOB.

12
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Ipuiaoxkenue 1
MUHUCTEPCTBO OBPA30BAHUS U HAYKU PO®

DenepajibHOE TOCYIAPCTBEHHOE OKOIKEeTHOE 00pa30oBaTe/ibHOE YYpe:KIeHue BbICIIero
oOpa3oBaHusi

«TOMCKHWM T'OCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VIIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop mo yueGHOM padboTe
I1. E. Tposin
«__» 20 r

®OH/J] OLIEHOYHBIX CPEJCTB I10 YYEBHOM JUCIATUIMHE
YeTpoiicTBa CBEPXBBICOKOI YACTOTHI U AHTEHHBI

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - faKkajgaBpuaT

Hampanenue noaroroBku (cnenuanbHocTh): 11.03.01 Paguorexnuka

Hanpasnennocts (nmpoduins): PaguorexHuyeckue cpeacTBa nepeaadu, npueMa u oopadoTku
CUTHAJIOB

dopma 00ydeHUS: 0UHO-3204HAS

®akynereT: PT®, Pagnorexnnueckuii paxyabrer

Kadenpa: CBUuKP, Kadenpa cBepxBbICOKOYACTOTHOI U KBAHTOBOI PaJIMOTEXHUKH

Kypc: 4

Cemectp: 8

VYuebnsrii man Hadopa 2013 roga

Pa3paborumnk:
— xkad. CBYuKP I I. ['ommn

Ok3ameH: 8 cemecTp

Tomck 2017
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1. BBeanenue

®onn onenounsIx cpeacts (POC) sBisieTcs NPUIIOKEHUEM K paboueii nporpaMMe IUCIUILTHHBI « Y CTpOHCTBa
CBEPXBBICOKOI YaCTOTHI ¥ aHTEHHBI» U MPEJCTABIISIET CO00I COBOKYITHOCTh KOHTPOJIBHO-U3MEPHUTEILHBIX
MarepuanoB (KOHTPOJIbHBIE PA0OTHI, TECTHI U AP.) M METOJIOB X MCIOJIb30BAHUS, TIPEIHA3HAYEHHBIX JUIs
U3MEPEHUs YPOBHS OCTIDKEHUS CTYICHTOM YCTaHOBIICHHBIX PE3YJbTaTOB O0YUYEHHUS.

DOC no gucuUIUIMHE «Y CTPONUCTBA CBEPXBBICOKON YaCTOTHI U AHTEHHBI) UCIIOJNIBb3YeTCs IPU MPOBEICHUU
TEKYIIEro KOHTPOJISl YCIIeBaeMOCTH (KOHTPOJIbHBIE TOUKH) U MPOMEKYTOYHON aTTecTanuy (3a4eT) CTyJCHTOB.

[lepeuens 3akperIeHHBIX 32 TUCIUIUIHHON KOMIIETEHIINH MpUBeeH B Tabmume 1.

Tab6auna 1 — [NepeyeHs 3aKpenieHHBIX 32 THCHHUIIJIMHON KOMIeTeHIUI

Kon DopMyJIMPOBKA KOMIIETEHUMH Otansl GOPMHPOBAHMS KOMIETEHIIHH
OIIK-3 | cnocoOHOCTh penaTh 3aJadu 3HATD!
aHaIM3a U pacdyeTa XapaKTEePUCTHK — TPUHLMOBL  JOEHCTBHS, OCHOBHBIE  IapaMeTpsl U
JNEKTPUYECKHX Lienei XapaKTEPUCTHKH, KOHCTPYKLIHMU M Ha3HAa4EHHE THUIIOBBIX
ycrpoticte CBY u aHTeHH B paAHOTEXHHYECKIX CHCTEMAX;
yYMeThb:
— BBIIOJHATL MaT€MaTHYECKOE MOJCIUPOBAHUE YCTPOMCTB
CBY u aHTEHH IO THMIOBHEIM METOJMKAM, B TOM YMCIIE C
UCIIOJIb30BAHUEM CTAaHAAPTHBIX IAKETOB IPUKIAJHBIX
IPOrpamM;
BJIA/IETh!
— OCHOBHBIMH METOJAaMU pacyéra M SKCIEPUMEHTAIbHBIX
uccienoBaHuil  guaepHbIX JuHHH, ycrpoiictB CBUY n
AHTCHH.
K-6 TOTOBHOCTb BBINOJHATH pacyeT u 3HATh!
IIPOEKTUPOBAHUE JIE€TANICH, Y3JI0B U — IpPUHLHMIB  JEHCTBUS,  OCHOBHBIC  IIapaMETpbl U
YCTPOWCTB paAHOTEXHUYECKIX XapaKTEPUCTHKH, KOHCTPYKLIMH M HA3HAYEHUE THUIIOBBIX
CUCTEM B COOTBETCTBHU C ycrpoiictB CBY 1 aHTEHH B paMOTEXHUYECKHX CHCTEMAX;
TEXHUYECKHM 3aJaHUEM C YMETb!
HUCIIOJIb30BAHUEM CPELICTB — BBIIOJHATH MaTeMaTHYECKOE MOJCIHPOBAHME YCTPOMCTB
aBTOMAaTH3aINA POCKTUPOBAHUA CBY u aHTEeHH IO THUIIOBBEIM METOJHMKAM, B TOM YHCIIE C
HCIONb30BAaHUEM CTAaHAAPTHBIX MAKETOB MPUKIAIHBIX
IIPOrpamm;
BJIA/IETh!

OCHOBHBIMHM METOJJaMH pacdyéra M OIKCIIEPHMEHTAIBHBIX
uccrenoBannii  punepHex JwmHUE, ycrporicte CBU u
AQHTEHH .

2. Peanm3zanusa KkoMIeTeHIun

2.1 Komnerenuus OITK-3

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

Jliist hOpMHUPOBAHUS KOMITETEHITUH HEOOX0AUMO OCYIIECTBUTh PSIJ] ITAIIOB.

Dranel q)OpMI/IpOBaHI/ISI KOMIIETCHUI WU, IPUMCHACMBIC JIJIA 3TOTO BUIABI SaHﬂTHﬁ, 1 UCTIOJIB3YEMBIE CPCACTBA
OIICHUBAHMS MPEICTABICHBI B TAOIUIE 2.

Taﬁ.lmua 2 - Dranel (l)OpMHpOBaHI/Iﬂ KOMIIETCHIMU U UCII0JIB3YEMbIEC CPEICTBA OLICHUBAHUSA

CocraB 3HaTh Ymerb Baapers
. BBITIOJTHATH MaTEMaTHIeCKOe
MPUHITAITE ICHCTBUS, N OCHOBHBIMH METOJaMHU
MOJIETHPOBAaHUE YCTPOHCTB N
OCHOBHEBIE ITapaMeTPHl U pacuéra u
Conep:xa CBY u aHTEHH IO TUTIOBBIM
XapaKTEePUCTHKH, KOHCTPYKIINHU 9KCIIEPUMEHTAIIbHBIX
HHe METOJMKaM, B TOM YHCIIE C o
U Ha3Ha4E€HUE TUIMOBBIX HCCIICIOBAHUIA (DUACPHBIX
ITANoB . HCIOJb30BaHUEM CTaHIAPTHBIX N .
ycrpoiicte CBY u aHTeHH B nuHul, yerpoiicts CBY u
MAKETOB MPUKIIATHBIX
pafiuOTEXHUYECKUX CUCTEMAX AHTCHH
IporpamMmm
Bust Jlexnun Jlexuun Jlexuun
- JlaGopaTopHbIe 3aHATHS JlaGopaTopHbIe 3aHATHS JlabopaTopHbIe 3aHATHS
[IpakTHyeckue 3aHATHA. [IpakTHyeckue 3aHITHI. [IpakTryeckue 3aHATHIA.
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CaMocTosTeNnbHas pa60Ta.

CaMocTosTelbHas pa60Ta.

CaMocTosTeNnbHas pa60Ta. .

Hcnoan3
yemble
cpeacTBa
OIlEHHBA
HUSA

Koncmekr

VY CTHBIN OTBET
KonTtponbHas pabora
DK3aMeH

KonTtponsHas pabora
OdopmiieHIE OTYCTHOCTH H
3aIuTa JJabopaTopHBIX PadoT;
KoHcnekT caMocTosATe ILHOM
paboTHI.

DK3aMeH

3amura 1a60paTOPHBIX
pabor
DK3aMeH

OO1mue XxapakTepHUCTHKH MOKa3aTeNe U KPUTEPUEB OLIEHUBAHMS KOMIICTEHIINY Ha BCEX 3Talax MPUBEIICHbI B

Tabmume 3.
Tabauna 3 — O0mue XxapakTepUCTHKHU NMOKa3aTe/ell i KPUTepHeB OLeHUBAHUSI KOMIIETEHIIMHU 10 dTanamM
IMoxaszarenun
3HarhL YMmern Baagern
U KPpUTEpUHU
Ob6nanaer
OOazaeT gUana3oHoOM
(hakTHIeCKUMH U . Kontpommpyer padoty,
OT1in4Ho MIPaKTHYECKUX YMEHHH,
N TEOPETHYECKUMH 3HAHUSIMH MIPOBOJUT OLICHKY, COBEPIICH-
(BbICOKHIA . TpeOyeMBIX ISl pa3BUTHS .
B IIpcaciiaXx n3ydyacMon o CTBYCT ACUCTBUA BBINTOJTHCHUA
YPOBEHb) TBOPUYECKUX PELICHUH,
00JacTH ¢ HOHUMaHHEM paboTsI
abcTparupoBaHus mMpoodiIeM
rpaHnvui NpuMEHUMOCTH
3HaeT (aKThl, OOnazgaeT quana3oHOM Beper oTBeTCTBEHHOCTH 32
Xopomro MPUHLHUIIBL, TPOLIECCHI, NPaKTHYECKUX YMEHUH, 3aBeplICHHE 3a/1a4 B HCCIIE/I0-
(6a3oBbIit o011ue MoHATHS B TpeOyeMbIX ISl pelIeHHS BaHUH, IPUCIIOCAOIUBACT CBOC
YPOBEHBb) npezienax u3y4aeMoin OIIpeeIeHHbIX MPO0JeM B MOBE/ICHHE K 00CTOSATEIbCTBAM
obnactn 00J1acTH HCCIeIOBAHMS B PEIICHNH MTPpodIeM
Yaosaersopu-
! P OOnagaeT OCHOBHBIMU
TeJIbHO Ob6nanaer 6a30BBIMU Paboraer npu mpssmom
. YMEHHAMH, TpeOyEeMBIMH IS
(nmoporoBbIit 00IMMHY 3HAHUSIMA HaOJIFOICHUH
BBINOJTHEHUS IPOCTHIX 3a/1a4
YPOBeHb)

(DOpMyJ'H/IpOBI(a MoKa3zaTejed u KPUTCPHUECB OLICHUBAHUA Z[aHHOI\/’I KOMIICTCHIIMU NPHUBCACHA B Ta6J'II/H_Ie 4,

Tab6auna 4 — [loka3zaTeau 1 KPUTEPUHU OLEeHNBAHUS KOMIIETeHIIHH HA 3Tamax

IMoxa3zaren
3HATDb YmMmernb Baagernb
MU M KPUTEpPUH
3HaeT NPUHLHUIIBI Ymeer cBoOOTHO Bnageer ocHOBHBIMU
JIEHCTBUS, OCHOBHBIE NIapa- BBIIIOJIHATH MAaTEMAaTUYECKOE MeTOoJIaMU pacyéra u
Otauyno / METPBI U XapaKTEPUCTHUKH, MOJEIMPOBAaHUE YCTPOUCTB AKCIEPUMEHTAITBHBIX
324TEHO KOHCTPYKILIMM U Ha3Ha4e- CBU 1 aHTeHH 1O TUIIOBBIM ucciaenoBaHui GpuaepHbIxX
(90-100 HHE THIIOBBIX YCTPOWCTB METOJIMKaM, B TOM YHCJIe C nuHui, yerpoiicts CBY u
0aJJ10B) CBY u aHTEHH B paluOTeX- | HWCHOJIB30BAHUEM CTAHJAPTHBIX | aHTEHH
HUYECKUX CHCTeMax MaKEeTOB MPHUKIATHBIX
HIpOTrpaMM
Nmeet npencrapieHue CaMocToATENbHO YacTuuHo Blajeer
0 TIPUHIIUNAX JEHCTBHA, BBITIOJTHATh MaTEMaTHIeCKOe OCHOBHBIMH METOJAMH pacdéra
X / OCHOBHBIX TapaMeTpax U MOJIETUPOBAaHUE YCTPOUCTB U 3KCIIEPUMEHTAIbHBIX
opormo XapaKTepUCTHKAX, CBUY 1 aHTeHH 110 TUIIOBBIM ncciIe0BaHui (QUAEepHBIX
33(“;51 %9 KOHCTPYKLHSIX U METOJMKaM, B TOM YHUCJIE C nuHui, yerpoiicte CBY u
é ) Ha3HAUY€HHUH TUMOBBIX HCIOJb30BaHUEM CTaHJAPTHBIX | AHTEHH
a1108) ycrpoiictB CBY 1 aHTeHH B | NakeTOB MPHUKIAJHBIX
PafuOTEXHUYECKUX IIporpamMmm
cucTeMax
Ynosaerso Haet onpenenenust [Toxa3piBaeT HENOIHOE, HE- JleMOHCTpHpYeT HEMOJHOE,
PUTEIBHO MIPUHIIAIIOB JACHCTBHS, JOCTaTOYHOE yMEHUE HEIOCTaTOYHOE BIIAICHNE
/ 3a4TeHo OCHOBHBIX TApaMETPOB BBITIOJTHATH MaTeMaTHIeCKOe OCHOBHBIMH METOJAMH pacdéra
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(60-69
0aJ1710B)

XapaKTepUCTHK,
KOHCTPYKLUH U
Ha3HAY€HHUH TUTOBBIX
ycrpoticte CBY u aHTeHH B
PaIOTEXHUIECKIX
cucTeMax

MOJEIMPOBaHUE YCTPOUCTB
CBY u aHTEHH 110 TUIIOBBIM
METOAUKAM, B TOM YHCIIE C
HCTIOJb30BaHUEM CTaHIAPTHBIX
MAKeTOB MPUKJIIAIHBIX
porpamMm

1 9KCIEPUMEHTAIBHBIX
ucciae0BaHNui QUAEepHBIX
mnHAR, yeTporicte CBY n
AQHTCHH

IIpumeyanune: KOJIMYECTBO OAIIIOB U NIEPEBOJI B TPAJULIMOHHYIO OLCHKY YKa3aHO B COOTBETCTBHH C IIyHKTOM 11
Paboueit mporpaMMel.

2.2 Komnerenunus IIK-6

IIK-6: roToBHOCTH BBINOJHATH PacyeT H MPOeKTHPOBaHME AeTalIeil, y3J10B U YCTPOHCTB
PaAMOTEXHMYECKHX CHCTEM B COOTBETCTBHM € TEXHHYECKHM 3a/IaHHEM C HCIO0JIb30BAHHEM CPeJCTB
ABTOMATH3aLMH NPOEKTHPOBAHMSL.

Just popmMupoBaHKSA KOMIIETEHIIMA HEOOXOANMO OCYIIECTBUTD PAI ITAIIOB.

Oransl HOPMUPOBAHKS KOMIICTEHIINHN, IPUMEHSEMBIE IS 3TOTO BUJIBI 3aHATHH, M UCIIOIb3YEMbIEC CPEICTBA
OLICHWBAHMS IPEJICTABICHBI B TabnuIe 5.

Taﬁ.lmua 5- Dransl (l)OpMHpOBaHHﬂ KOMIICTCHIMH H UCIIOJb3yE€MbI€ CPE/ICTBA OLICHUBAHUSA

CocraB 3HaThL YMmerb Baagern
N BEITIOJTHATh MaTEMaTHIeCKOE
MPUHITUIGI ICHCTBUS, N OCHOBHBIMH METOJIaMU
MOJICIUPOBaHME YCTPOIICTB N
OCHOBHBIE NTapaMeTphl U pacuéra u
Conep:xa CBY u aHTeHH MO TUTIOBBIM
XapaKTePUCTUKHU, KOHCTPYKIIUU SKCTIEPUMEHTATBHBIX
HHe METOAMKAM, B TOM YHCJIIE C .
Y Ha3HAYEHHE TUTIOBBIX UCCIICIOBaHUN (DUICPHBIX
3TaNoB . HCIIOJIB30BaHUEM CTaHJapTHBIX M .
ycrpoiicte CBY u aHTeHH B nuHuH, yerpoiicts CBY u
MAKeTOB MPUKIATHBIX
PafuOTEXHUYECKHUX CUCTEMax aHTeHH
porpamMm
Jlexuu Jlexuu Jlexuu
Buawbi JlabopaTopHBIE 3aHATHS JlabopaTopHBIE 3aHATHS JlabopaTopHBIE 3aHATHS
3aHATHI IIpakTuueckue 3aHATHSL. [IpakTryeckue 3aHATHA. [IpakTHyeckue 3aHATHIA.
CamMocrosiTenpHas paboTa. CamocrosTenbHas paboTa. CamocrosTenpHas padboTa.
KontponrHas pabora
HUcnoans Koncnekr
o OdopmiteHIe OTIETHOCTH H 3ammra 1a00paTOPHBIX
yemble YCTHEIH OTBET i
3aIuTa JJabopaTopHBIX PadoT; pa6ot
cpeacrea | Konrponbnas pabora .
Koncrmiekt camocTosTensHON Ok3aMeH
OLlEHMBA DK3aMeH
paboTEI.
HUA
OKk3aMeH

O6HII/Ie XapaKTCPpUCTHUKH MoKa3aTejae u KPUTCPUEB OLICHUBAHUA KOMIIETCHI MU HAa BCEX dTallaX MpUBCJICHLI B

Tabiuie 6.

Tabanua 6 — O01Me XapaKTePUCTUKH NOKa3aTeliell 1 KPpUTepHeB OLIEHUBAHMSI KOMIIETEHIIMH 110 ITanam

npezenax u3y4aeMoin

OIPCACIICHHBIX HpO6J’I€M B

Iloxka3zarenu
3HaTh Ymern Baagers
U KPUTEPUH
Ob6nanaer
O0Omagaer gUamna3oHoOM
(haKTHIECKUMH U o
OT1u4HO NIPaKTU4YECKUX YMEHUH, Kontpommpyer paboty,
. TEOPETHIECKUMH 3HAHUAMHU
(BbICOKMA N TpeOyeMBIX IS Pa3BUTHSA MIPOBOJIUT OILIEHKY, COBEPIIECH-
B IIpefienax u3ydaeMoiu . .
YPOBEHDb) TBOPYECKHX PEIICHHH, CTBYET JICHCTBUS pabOTHI
o0yacTu ¢ HOHUMaHHEM
abcTparupoBaHus IpoodIEM
TpaHul] IPUMEHUMOCTH
Xopomo 3HaeT (aKTsl, OO6nagaeT quana3oHOM Beper 0TBETCTBEHHOCTS 32
(6aI3)om,lﬁ MPUHIHUIIBL, TPOLECCHI, MIPAaKTHYECKUX YMEHHH, 3aBeplIeHHeE 3a/1a4 B
o01ye NOHSATHS B TpeOyeMBIX ISl peLIeHUs HCCIIEJOBaHNH,
YPOBEHBb)

HpI/ICHO(Da6J'II/IBa€T CBOC
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obnactu

obnactu HUCCICAOBaHUA

IMOBCACHHUE K 00CTOATEILCTBAM
B pelICHUN HpOGJ’ICM

Ynosaersopu-
TeJIbHO
(moporoBbIi
YPOBeHb)

Ob6nagaeTt 6a30BBIMU
OOIIMMHU 3HAHUSAMH

OO0ia1aeT OCHOBHBIMU
YMEHHUSIMH, TPEOyEeMBbIMU 151
BBITIOJTHEHHS TIPOCTHIX 3a1a4

Paboraer npu npssMmomM
HaOIIOEHUHT

DopMynHupoBKa MOKa3aTeIed M KPUTEPUEB OLICHUBAHMS JaHHOW KOMIIETEHIINH IIPHUBEICHA B TabIHIe 7.

Tadanuna 7 — Ioka3zaTem M KPUTEPUH OLICHHMBAHHUS KOMIIeTeHIIMH Ha 3Tanax

IMoxa3zaren
3HaTrhL YMmern Baagern
U ¥ KpUTepUH
3HaeT MPUHIUITEL YMmeeT ¢cBOOOIHO Bianeer ocCHOBHBEIMH
JEWCTBHS, OCHOBHBIE BBINOJHATH MaTEMaTHIECKOE METOJIaMH pacuéra u
o / apaMeTpsl U MOJIETTMPOBaHHE YCTPOICTB 9KCTIEPUMEHTABHBIX
TAMHHO XapaKTEPUCTHUKH, CBU u aHTeHH 10 TUIOBBIM HCCIIeAOBAaHMUH (DUACPHBIX
3allT(gg(_)l 00 KOHCTPYKIIUH U METOJIMKaM, B TOM YHCIIE C muHul, yerporicts CBY n
6ant0n) Ha3HaueHNe THIOBBIX UCIIOJIB30BAaHHEM CTAHIAPTHBIX | aHTEHH
yctpoiicte CBY 1 aHTeHH B | MaKeTOB MPUKIATHBIX
PaINOTeXHUIECKUX HIporpaMMm
cucrteMax
Hmeer npeacrasieHue CaMocCTOATENBHO YacTtuyHO BiIageeT
0 MPUHIUNAX JeHCTBHUA, BBINOJIHATH MaTEMaTHUECKOE OCHOBHBIMH METOJIAMH pacyéra
X / OCHOBHBIX ITapaMeTpax U MOJICIIUPOBaHUE YCTPOIICTB U 3KCIIePUMEHTAJIBHBIX
opouto XapaKTePUCTHKAX, CBY u aHTeHH 10 TUIIOBBIM HCCcIe0OBaHNH (PUAEPHBIX
33‘-[T76(l)-l ?39 KOHCTPYKLHUAX U METOJMKAM, B TOM YHUCJIE C nuHui, yerpoiicte CBY u
é ) Ha3HAYE€HUH THITOBBIX HCTIONIb30BaHMEM CTaHJAPTHBIX | AHTEHH
aJ1108) yctpoiictB CBY 1 aHTEHH B | MAKETOB MPUKIATHBIX
PaIOTEXHUIECKIX IIporpamMmm
cucTeMax
[Jaer onpenenenns [TokaspiBaeT HemoMHOE, He- JleMOHCTpPHUpYET HeTloJIHOE,
MPUHIUIIOB JICHCTBHA, JIOCTaTOYHOE YMEHHUE HEJIOCTaTOYHOE BIIafeHUE
YnoBierBo | OCHOBHBIX APAaMETPOB U BBINOJIHATh MaTEMaTHUECKOE OCHOBHBIMH METOJAMH pacdéra
PUTEIBHO XapaKTePUCTHK, MOJISIINPOBAHNE YCTPOIICTB 1 3KCTIEPUMEHTAJIBHBIX
/ 3a4TEHO KOHCTPYKLUH U CBY u aHTEHH 110 TUITIOBBIM HCCIIeA0OBaHMN (HUIAESPHBIX
(60-69 Ha3HaYEeHHUH THIIOBBIX METOJIMKaM, B TOM YHCJIE C nuHui, yerpoiicts CBY u
0aJ1710B) ycrpoiictB CBY 1 aHTeHH B | HCIOJIB30BAaHHEM CTAaHIAPTHBIX | AHTEHH
PaINOTEXHUYIECKUX MaKEeTOB MPHUKIATHBIX
cucreMax IIporpamMmm

IIpumeyanne: KOIMIECTBO OAIOB M IIEPEBOJI B TPAAUIMOHHYIO OLIEHKY YKa3aHbI B COOTBETCTBUH C ITyHKTOM
11 PaGoueii mporpaMMEl.

3. TunoBbie KOHTPOJIbHBIC 3aIaHUS

21.]'[5[ peam3any BIIICTICPEYNCICHHBIX 3a/1a4 O6y‘leHI/Iﬂ HCIIOJB3YIOTCA CICAYIONINE MaTCpHUaIbI:
THUIIOBBIC KOHTPOJIBHBIC 3aJaHUA UM UHBIC MaTCpHAJIbI, HGO6XO)IPIMBI€ JJI1 OLICHKH 3HaHI/II\/’I, yMeHHﬁ, HaBBIKOB U
(I/IJ'II/I) OIIbITAa ACATCIBbHOCTH, XaPAKTCPUSYIOIINX OTAllbl (1)0pMI/IpOBaHI/I${ KOMHCTGHHI/Iﬁ B ITpoecce OCBOCHUA
06paSOBaT6J’ILHOﬁ nporpaMmbl, B COCTaBEC:

3.1 KoHTpoJibHBIE pa0oThI 0 TeMaM:

1. Jluauu nepenayu.
2. Ycrpoiictea CBY.

3. AHTeHHBI.

CojeprxaHre KOHTPOJIbHBIX Pa0OT NPUBEIEHO B y4eOHO-MeTOauuecKoM mocobuu [20].

3.2 HpaKTuquKue 3aHATHUSA II0 TEMaM:

1. Jluaum nepenaqu ¢ T-BosHAMU
2. BOJHOBOIHBIC TUHHUY TIEpEIaYH
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©OoNO TR ®

Harpysxennsie oTpe3ku ¢punepon

Y3KO0MOJIOCHOE M ITMPOKOIIOJIOCHOE COTJIACOBAHHUE

Muoronomocaukr CBY 1 BOTHOBBIE MATPHITBI

ITapameTpsl 11 XapaKTEPUCTUKN aHTCHH

BubpaTopHbIe aHTCHHBI

AnepTypHbIE aHTEHHBI

AHTEHHBIE PEHIETKU

VKazaHusi K IPAKTHYCCKUM 3aHATUSIM MPUBEICHBI B y4eOHO-METOMMYECKUX mocobumsix [12, 13].

3.3 JlaGopaTopHble 3aHATHSI O TEMaM:

1.
2.
3.

HccnenoBanre GpeppUTOBBIX BEHTHIEH H IUPKYJISATOPOB
HccnenoBanue AMINEKTPUUECKUX aHTEHH
HccnenoBanue muarpaMMbl HaNpaBiIeHHOCTH MapaboJIMuecKOl aHTEHHBI 110 U3MEPEHUSM NOJIS B TAJIbHEH U

OMOKHEH 30HaX

4,
5.

HccnenoBanne BIMSHUS PAacIIPEACIICHHUS OIS B PAaCKPBIBE aHTCHHBI Ha €€ qHarpaMMy HAlpaBIeHHOCTH
HUccenenoBanne koG pUIHEHTa YCHICHHUS PYTOPHBIX aHTEHH
VKkazauus K J1JaGOpaTOpHBIM 3aHATHSIM MPHBEACHBI B ydeOHO-METOANYeCKUX mocobusix [14-19].

3.4 Bompocs 1J1s1 IpOBeAeHNs IK3aMeHA !

1.

2.

10.

11.

12.

13.

14.

15.

16.

JInnnn nepenaun: onpeneneHue; perysipHble, HEPETyIApHbIE, OJHOPOAHBIE, HE OMHOPOAHbIE. OTKPHITHIE,
3aKpBIThIE — X JOCTOMHCTBA U HEAOCTATKHU, MpUMeHeHus. [Ipumepsr.
Panguonuuus: noHsTue, CTpyKTypHas cxema, mpuMepsl. JIOCTOMHCTBA M HEAOCTATKU 110 CPAaBHEHHMIO C
¢bunepHpIMH JIUHUAMH. [IpUHIUIT 3JIEKTPOANHAMUYECKOTO ITOJOOUS U €r0 UCIIOJIb30BaHUE NIPU pacyeTax U
9KCHEPUMEHTAIBHBIX UCCIIEOBAHUSIX.
OCHOBHBIE TTAPAMETPBHI M XapAKTEPUCTHKH (HUIEPOB: THITBI BOJIH, TUCIICPCHOHHAS XapaKTEPHUCTHKA,
3aTyXaHHe, IEKTPUIECKask IPOYHOCTh, NIpeAeIbHas U JOIyCTUMAsi MOIIHOCTH, BOJTHOBOE CONPOTHBIICHHE,
MIOTOHHBIE TIAPaMETPBI.
MaremaTmuaeckas Moaenb auHui nepenaan CBU. OcHoBHBIE TpeOOBaHMUS, IPEIBABISIEMBIC K (DHICPHBIM
JUHAAM. YacTOTHBIE 3aBUCMOCTH 3aTyXaHUs B IPOBOJAHUKAX U IUAIIEKTPHKAX.
OObsicHUTE, TOYEMY O0BIYHO PaOOTAIOT Ha BOJHE OJJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B Kakux cirydasx
paboTaroT Ha BOJTHAX BBICIIMX TUIOB? B Kakux JIMHUAX UMEET MECTO ANUCIIEPCHUS U B YEM HPOSBISIETCA?
Kak oHa BiMseT Ha pacpoCcTpaHEeHHE CUTHATIOB?
JIByXnpoBo/iHas M KOAKCHAJIbHAsSI JIMHUH: BOJIHA OCHOBHOTO THIIA, €€ JJIMHA U (ha30Basi CKOPOCTh,
BOJIHOBOE CONPOTHBJICHHUE, TIOTOHHBIE TTapaMeTPHI. Y CIIOBHE pabOThHI HAa BOJIHE OCHOBHOTO THIIA B
KOaKCHAJIBHON TUHUHA. MapKHpOBKa KOAKCHAJIBHBIX KaOenei.
[Tos0CcKOBBIE M MHKPOIIOJIOCKOBBIE JIMHUH: Pa3HOBUAHOCTH, BOJIHA OCHOBHOTO THIIA, €€ JUTHHA U (ha30Bast
CKOpPOCTb, BOJTHOBOE COIIPOTHUBIICHHE, IOTOHHBIE TapaMeTPhl, CTPYKTYpa IIOJIS.
BonHOBOABI NPAMOYTOIBHOTO CeueHHs. THITbI BOJIH, KpUTHYECKHE AJTUHBI BOJIH. BoTHa OCHOBHOrO THIIA,
YCIIOBHE €€ CYLECTBOBAHMsI, CTPYKTYpa MO, XapaKTePUCTUIECKOE U BOTHOBOE CONPOTHBIICHMUS,
nepeaaBaeMasi MOIHOCTh. TEXHOJIOTUs U3TOTOBIIEHUS] U CTaHAAPTHI. [IpuMeHeHus.
BonHoBob!I Kpyraoro cedeHus. THUIBI BOJH, KpUTHYECKHE AJTUHBI BOIH. BOoJIHa OCHOBHOIO THIA, YCIOBHE
€€ CyIIECTBOBaHMs, CTPYKTypa IOJIs, XapaKTEPUCTUUECKOE U BOJTHOBOE COIIPOTHUBIICHHUS, IIepeiaBacMast
MOIIHOCTb. TexHomorusa nu3rotopnenus. Ilpumenenus.
JluHuK nepenauy ¢ MOBEPXHOCTHOW BOJHOM. [IoHsATHE TOBEPXHOCTHOM BOJIHBL, €€ JJIMHA U (Qa3oBas
CKOpOCTb, CTpyKTypa noJis. [Ipumepst peanuzauuii JII1 ¢ moBepXHOCTHOM BOJTHOM U IPUMEHEHUS.
Nuana3zons! qyiuH BoJH. [Toustie CBY. THIbl mpUMEHsIEeMbIX B Pa3IHUHBIX JHaa30Hax QUICPOB.
IToHATHS SKBUBAJIECHTHBIX JMHUM U CXeM. BOIHOBOI1 U KJIACCUYECKUI ITOAXO0/IbI, CBSI3b MEXy HUMU.
Koaddunuent orpakenust ot Harpy3ku, KbB, KCB, conpoTHBIICHHE TMHUU U COOTHONICHHE MEXY HHUMHU.
[ToBexenne moxyns ko3 duieHTa oTpaskeHNs B naeanbHbIX U peanbHbIX JII1. Pe3onancHble ceuenns,
3HAa4YEeHUS B HUX HANPSHKEHHOCTEH MoJiell ¥ COMPOTUBICHUH.
Koappunnenr orpakenns ot Harpysku, KbB, KCB, conporuBiieHre JUHUT U COOTHOLIEHUE MEXIY HUMH.
[ToBenenne moayinst koauIeHTa OTPAKEHNS B HACAITBHBIX M peabHBIX JIMHUX. Pesxumer B JIIT n ux
CBA3b C CONPOTUBIIEHUEM HArpy3Ku.
dopmyna TpaHCHOPMAIMU COPOTHUBIIEHUH C MOSCHEHUSIMU. DKBUBAJICHTHBIE CEUEHHS I PACCTOSIHUS
MeXTy HUIMH. BX0ogHOE compoTHBIIeHHE OTpe3Ka (uaepa, 3HaYCHHUS B CIIydae PeaKTHBHBIX HarPy30K.
[onsarue nuteiidoB, X BXOAHBIE CONPOTHRICHNS, TPUMEHEHUSL.
dopmyna TparchHOpMAITIH COPOTHBIICHUH C TTOSICHEHUAME. Pe30HaHCHBIE CEYCHNUS M PACCTOSIHUS MEXKIY
Humi. [loBenieHre B HUX KOMIIOHEHT HANPSHKEHHOCTH JIEKTPHUECKOT0 M MAarHUTHOTO TIOJIEH, CBSI3b C
MoysieM KO3 HUIHeHTa OTpaskeH s OT Harpy3ku. CONpOTHBICHUE JIMHUN B PE30HAHCHBIX CEUECHUSIX 1
cBs13b ux ¢ KCB u KbB.
VY3K0N0J0CHOE COrnacoBaHUE aKTUBHBIX HArpy30K. YeTBEpTHBOIHOBBIE MOHMKAIOIIUE U TOBBIIIAOIINE
TpaHcdopmaropsl, nx BKimodeHus B JIIT u BIOOp 3HaYEHUIT COMPOTHBIEHUH. DKBHBAICHTHBIE CXEMBI,
pacnpenenenus Hanpsbxenus, KbB nnu KCB srons JIII npu cornacoBanum.

18
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17.

18.

19.

20.

21,
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VY3K0I0JI0CHOE COTIacOBaHUE KOMIUIEKCHBIX HAarpy30K. MeTo KOMIIEHCUPYIOLUX PEAKTUBHOCTEH,
MOCTIeIOBATENBHOE U MapajuiebHoe BKitoueHns uXx B JII1. DxBuBaneHTHBIE cXeMBI. [losicHeHns Ha
KpyroBoi muarpamme Bonbrepra — CmuTa.

Y3K0MOIOCHOE COracoBaHNEe KOMIUIEKCHBIX HAarpy30K. MeToJl KOMIEHCUPYIOIUX PEAKTUBHOCTEH, X
peanu3anysi B BOJTHOBOJHON TEXHUKE, YKBUBAJIEHTHBIE CXEMBI.

Tunossie anemMenTs! TpakToB CBY: SKBUBaJICHTH aHTCHH, PEAKTHBHBIC HATPY3KH, YETBEPTHBOTHOBEIC
MeTaJUIMYECKHE U30IATOPHI.

Tunossle anemenTs! TpakToB CBY: BOTHOBOIHBIE CO€AUHEHUS, TOBOPOTHI, KOAKCHAILHO-BOJIHOBOIHBIE
MepexoAbl U Nepexoibl ¢ IPSIMOYTOJIEHOIO BOJHOBO/IA Ha KPYTJIBIH.

OOBeMHBIN pe30HaTOpP: YCTPOUCTBO, PA3HOBUIHOCTH, IpUMEHeHus. CpaBHEHHUE ¢ KOJIe0aTeIbHBIM
KOHTYpoM. BxiItoueHue B TpakT, CBsI3b C BHEIIIHUMHU LICMISIMH.

OOBbeMHBIE PE30HATOPBI: TUIIBI KOJIEOAHHUM, PE30HAHCHBIE JAJIMHBI BOJIH, JOOPOTHOCTH. Y CTPOICTBO U
NIPUMEHEHHUE KOAKCUATIBHOI'O PE30HATOPA.

CryrieHJaThIe ¥ IUTaBHBIE COTJIACyIONTHe mepexoabl. Kiaccnukaiis ynpaBisiFoux yCTPOHCTB.
MexaHm4decKie aTTeHIOATOPHI U (Da30BpaIIaTey.

Muorononrocanku CBY: miockoctn oTcueTa (a3, BOTHOBOH M KIIACCHUECKHUH ITOIXOIBI OMIICAaHuS,
HOPMHPOBKA TOKOB U HANPSKEHUI, IaAAI0IINE U OTPAKEHHBIE BOJIHBI.

BonHOBast MaTpuIa paccesHus: (PU3MIECKHIA CMBICIT YJIEMEHTOB, UCTIBITATEIbHBIC PeXUMEL. [IprMeHeHusI.
Martpuipl CONpOTHBICHUH U TPOBOAUMOCTEN: (PU3NUECKHUI CMBICIT 3JIEMEHTOB, HCIIBITATENILHBIE PEXKUMBI.
IIpumenenust.

W neanbHble U peanbHble MaTPULIBL. MaTpuia paccesiHusl HIeaIbHOIO BEHTHIIS, (PU3HYECKUN CMBICI €e
3JIEMEHTOB.

@dyHnaMeHTaJIbHbIE CBOMCTBA MATPUILL: B3AUMHOCTH, CUMMETPUH, HEAUCCUITATUBHOCTH; TOHATHS,
MaTeMaTHIeckue GpopMyInpOBKH, HEOOXOIMMOCTD yUeTa.

HenuccunatruBHbIN 4ETHIPEXMIONIOCHUK: MaTPULBI CONPOTUBIEHUN U paccesiHusl. PeakTUBHBIN
MHOTOIIOJIIOCHUK.

®DeppuThl 1 UX cBoicTBa. HeB3anMHBIe ycTpoiicTBa Ha ocHOBE d(dexTa Dapajaes U ¢ IOMEPETHO-
MoIMarHUYeHHBIM QepputoM (BeHTHNIN). Da3oBpamaremi.

Hupkynarop: NOHITHE, MATPULIBI PACCESHUS, YCTPOHUCTBO, HA3HAUEHHUE U IPUMEHEHUSL.

HanpaBneHHBIN OTBETBUTENb: TOHATHE, MAaTPUIlA PacCesHUs, yCTPOICTBO, Ha3HAUCHUE U IPUMEHEHUS.

JlapHsis, IPOMEXKYTOYHAsI ¥ OJIVDKHSISI 30HBI aHTEHHBL. VX rpaHMIbl M CBOMCTBA MOJICH

Hasnavenue u kiaccu(uKaiysi aHTeHH, MOHSATHSI, ONPEIEIICHHSI.

BHyTpeHHAA U BHEUTHSS 3a]Ja4l TEOPUHU aHTCHH.

Awmmurynnas JIH, ee dopma u mupuna, rpapuyeckoe n3oopaxeHue.

Teopema o nepemHoxeHuu [IH oqHOTHITHBIX 00TydaTeIei.

®dasoBas AuarpaMMa aHTeHHbI. Da30BBIN LEHTP U LIEHTP U3JIy4EHUs .

MOIIHOCTb U CONPOTHUBICHUE U3ITyUEHHsI AaHTCHHBI.

BxogHoe conpoTuBiIeHNE aHTEHHBI, CBS3b C CONPOTUBICHUEM H3ITyYECHHUS.

OnekTpuueckas NpoyHocTs. [IpenenbHas n 1oMycTUMas MOIIHOCTH.

[Monspuzamust, ee BUIBI, HEOOXOJUMOCTb yUeTa IIPH IpHeEME.

KH/, KITA u KY anTeHHbI, onpeeneHus, B3aUMOCBSI3H.

JeiicTByromas JyIMHA U AMANa30H Pa0OYNX YaCTOT aHTCHHBI.

[TpuHIUT 3NEKTPOAMHAMHYECKOTO MO00HS U er0 HCIOIb30BaHUE NTPH UCCIICAOBAaHUH aHTEHH.
[TpUHIUIBI TOCTPOEHUS CBEPXIINPOKOIIOIOCHBIX aHTEHH.

@dyHraMeHTaIbHbIE OTPAHUYEHUS B 00JIaCTH aHTEHH.

[Ipuemnsle anTeHHbl. DKkBUBaJIeHTHas cxema. @opmyinbsl Heitmana qost D/1C.

[IpuemHble aHTEHHBI. Y CIIOBHSI TPHEMa MaKCUMaJIbHOW MOIIHOCTH.

[IpuHIUI B3aMMHOCTH U €70 UCHOIb30BAHUE IPUMEHUTEIBHO K PACUETy XapaKTEPUCTUK MPUEMHBIX
AHTEHH.

D¢ddexTuBHas miomae aHTeHHEI, ¢Bs3b ¢ KH/I u neiicTByromeli JIMHOM THHEHHON aHTESHHEI.
IlTymoBas TemnepaTypa aHTeHHbI, cBs3b ¢ KIIJ[, myTH ee cHmxeHus.

OcobeHHocTH paboThl aHTEHH Ha HU3KUX U BBICOKHUX YaCTOTaX.

OHepreTuvecKkre COOTHOIICHNS B IpHeMHBIX aHTeHHax Ha CBY B cormacoBaHHOM M paccoTiIacOBaHHOM
pexXnmax.

dopmyra uaeanbHOU paguonepeiad ¢ MOSICHEHUSIMU.

OO6mre cBOCTBa aHTEHH MANBIX YJIEKTPUIECKAX Pa3MepoB. DIeMEHTapHbIe H3Ty4YaTelH THHEHHON 1
KpYrOBOM IOJIApU3aLIUU.

CuMMeTpHYHBIH 3JIeKTprUYecknii BuOparop. Pacnipenenenue toka, 1H, conpoTtusienue usmydenus, KH/I.
CuMMeTpHYHBIH dJIeKTprUYeckuii BuOparop. Pactipenenenue Toka, neiicTByromas JinHa, 3 GexT
YKOPOUCHHS JUIMHBI BUOpaTopa, BXOJIHOE COIIPOTHBIICHHE.

KoHCTpyKImy CHMMETPUYHBIX JIMHEHHBIX BUOPaTOPHBIX aHTeHH. CHOCOOBI MUTaHKS OCPEACTBOM
JBYXIIPOBOAHOM U KOoakcHanbHOU nuHUM. [IpuMeHeHus.
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60. TIlerneoOpasusiii BuOparop ITucroapkopca. CriocoObl MUTAHUS TTOCPEACTBOM ABYX-TIPOBOAHOMN 1
KoakcuanbHOM Jinauii, J{H, mpumenenus.

61. KOHCTpyKIMHM HECHUMMETPUYHBIX BHOpaTopoB. CriocoObl Bo30yxaeuus, JTH, mpumMeHeHus!.
Mertoandeckne MaTepruaisl Ul MOATOTOBKM K 9K3aMEHy MpHBeIeHH B [1, 2].

4. MeToauvecKkne MaTEePHAJIbI
Hus obecnedeHmss mporecca OOYYeHHS W pPEIICHHS 3a7a4 OOYYCHHS WCIOJIB3YIOTCS CIEAYIOIIHNe
METOIMYECKUEC MATEPHAIIBI, OIMPEACIISIOIIIE MPOLEAYPhl OLCHUBAHNS 3HAHWM, YMCHHUH, HAaBBHIKOB M (WJIM) OIBITA
JeATeIbHOCTH, XapaKTepU3YIOIHX dTallbl ()OPMHUPOBAHUS KOMIIETEHLIUH, B COCTaBe:

4.1. OcHoBHas1 TUTEpPATYpa
1. VYcrpoiictea CBY u anTeHHBI [ DIeKTPOHHBIN pecypc]: YuedHoe mocodue / 3amoTpunckwuii B. A., [llanruna
JI. . — Tomck: TYCVYP, 2012. — 223 c. Pexxum noctyma: http://edu.tusur.ru/training/publications/712
2. Tommn I'I. Autenssl: [DnexkTpoHHbI pecypc] Yuebnoe nmocobue. — Tomck: TYCVYP. 2012, — 145 c.
Pexum moctyma: http://edu.tusur.ru/training/publications/2794
3. VYcrpotictea CBY u anreHHsl. IIpoektupoBaHme (a3upoBaHHBIX aHTCHHBIX pemietox/ mopn pex. .W.
Bockpecenckoro. — M.: Pagnorexanka, 2012. — 744c¢. (10 3x3.)

4.2. lonoJHUTeIbHAS JUTEPATYPa
4. Yerpoiictea CBY u antennsl: Yuebnuk g By3os/ JI.U. Bockpecenckwmii u np. — M.: PagmoTtexuuka, 2006.
—375c. (20 7k3.)
5. Ca3onoB /.M. Aurtenns! u ycrpoiicta CBU: Yue6Huk 11 By30B. — M.: Bricmas mikomna, 1988. —32c. (18
9K3.)
6. Ycrpoiictea CBY u anTenHsl. [IpoekTupoBanue (pasnpoBaHHBIX aHTEHHBIX pemetok/ oy pen. 1.1.
Bockpecenckoro. — M.: Panguorexnuka, 2003. — 632c. (21 3k3.)

4.3 Y4edHO-MeTOoANYECKHE MOCOOUSI H MPOTPaMMHOe o0ecnedeHne

12.3.1 O6sa3aTenbHbIE Y4eOHO-METOIHYECKHE TOCOOUS:

7. Tommn I'.I'. Aatenns! u punepsr. COOpHUK 3amad ¢ GopMyIaMu U pelIeHIsIME [ DIeKTPOHHEIH pecypc]:
YuebHoe mocobue (YIeOHO-METOANIECKOE IIOCOOHE TI0 MPAKTUIECKUM 3aHATHAM). — Tomck: TYCVYP, —
2012, — 237c. Pesxxum moctyma: http://edu.tusur.ru/training/publications/2795

8. Yerpoiictea CBY u anTeHHBI [ DICKTPOHHBIN pecypc]: Yuebnoe MeToauueckoe nocobue / Fomun I'.T.,
3amotpunckuii B. A., Illanruna JI. U. Tomck: TYCVYP, — 2012. — 163 ¢. (y4eOHO-METOAMUYECKOE
MOCOOWE TI0 MPAKTHIECKUM 3aHSATHSIM )

Pexum nocryna: http://edu.tusur.ru/training/publications/715

9. UccnenoBanue auarpaMMbl HAIPaBJICHHOCTH NapadoINdecKoi aHTEHHBI 10 N3MEPEHMSIM TIOJISl B TalbHEH 1
OmkHEH 30HaX [DeKTpoHHEIH pecype]: PykoBoacTBo k mabopatopHoit padote / Tomma I'.I'., DaTeen
A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum nocrymna: http://edu.tusur.ru/training/publications/3700

10. HccnenoBanue AUAIEKTPUYECKUX aHTEHH [ DJIeKTpoHHBIN pecypc]: PykoBoacTBo k abopaTopHoi pabore
/Tommu I'.T"., ®arees A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexum gocryma:
http://edu.tusur.ru/training/publications/3722

11. Uccnenosanue heppUTOBBIX BEHTHIICH U IUPKYJIATOPOB [ DJICKTPOHHBIN pecypc]: PyKoBOICTBO K
nmabopaTopHoii pabdore // [Tagycosa E. B., Cokonosa XK. M., Hukugopos A.H., ®ateeB A.B. — Tomck:
TYCYP, 2013. — 27 c. Pexxum gocryna: http://edu.tusur.ru/training/publications/3730

12. Yerpoiictea CBY 1 aHTeHHBI [ DNEKTPOHHBIH pecypc]: YueOHO-MeTOqImYecKoe TOCOOHUe 10 OpraHn3aIliui
camocrosaTensHoi paboTsl cryaeHToB / . I'. 'omma — ToMck: TYCVYP, 2010. — 42 c. Pesxxum moctyma:
http://edu.tusur.ru/training/publications/7
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