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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

Henbro npenonaBanus AucuMILIMHBL «PacrpocTpaHeHue paaMoOBOJH M AHTEHHO-
bunepHbie yCTpoOWCTBa» SBISETCS MOATOTOBKA CHEMUAINCTOB B O0JIACTH CO3JaHUS U
oOecrieyeHnss (YHKIMOHUPOBAHUS AaHTEHHO-(DUAECPHBIX YCTPOWCTB B CHCTEMax paJUOCBS3U C
yu4€TOM OCOOEHHOCTEH paclpOCTpaHEHHs] PATUOBOIH PA3TUYHBIX JTUANA30HOB U C Y4YETOM
BJIMSIHUS TIOJICTUJIAIOIEH TOBEPXHOCTH, TPOTIOC(EPBl U HOHOC(EPHI.

3agayaMu JUCHUIIIMHEL SABIISIETCS U3YUYECHHE:

® OCHOBHBIX TUIOB (D)MJAECPHBIX JIUHUH U DIIEMEHTOB (PHIEPHOTO TPAKTA;

® OCHOBHBIX KOHCTPYKIMH U TapaMETPOB MEPENAIOIINX U IPUEMHBIX AHTEHH,

® pacmpoCTpaHEHHs PATUOBOJIH B CBOOOJHOM MPOCTPAHCTBE U B 3MHBIX YCIOBHSIX C

Y4€TOM BIIMSIHUE CPE/bl HA XaPaKTEPUCTUKH CUCTEM PaJUOCBSI3H.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

B1.B.O/1.5 — oGs13aTenbHas TUCHUIUIMHA BADUATUBHOM YaCTH.

3. TPEBOBAHMUS K PE3YJIIBbTATAM OCBOEHUSA JUCIHUIIJIMHBI.
[Tponiecc n3yueHust JUCUMIUIMHBI HAlIpaBjieH Ha (OpPMUPOBAaHUE KOMIIETEHIUH!

e yMEHHEM cOOMpaTh U aHAIM3UPOBATH HHPOPMAIUIO 1151 POPMUPOBAHUS UCXOAHBIX
JIAHHBIX ISl IPOSKTUPOBAHMS CPEJICTB U ceTeil cBsi3u u ux 3nemeHToB (ITK-8).

® YMEHHMEM NPOBOJUTH PACUYETHI IO IPOEKTY CETEN, COOPYKEHUH U CPEJICTB
MH(POKOMMYHUKAINI B COOTBETCTBUH C TEXHUYECKUM 33JaHUEM C UCTIOIH30BaHUEM
KaK CTaHJApTHBIX METOJO0B, IPUEMOB U CPEJICTB aBTOMATHU3ALIMH TPOCKTUPOBAHMS,
TaK M CAMOCTOSATENILHO CO3/[aBaeMbIX OpUTHHAIBHBIX porpamm (ITK-9).

B pe3ynbrare u3yueHus AUCUUILUIMHBI CTYACHTHI JOJKHBIL:

3Hamy:

® [IPUHIUIBI AEHCTBUSI, OCHOBHBIE TAPAMETPBI U XapaKTEPUCTUKHU Pa3IMYHbIX TUIIOB
nepeJaroLIuX U IpUEMHBIX aHTEHH B CUCTEMaX PaJiMOCBs3H C YUETOM BIIMSHUS 3€MHOMN
HIOBEPXHOCTHU U CBOHCTB cpenbl pactpoctpanenus (ITK-8, ITK-9);

ymembw:

e pa3pabareiBaTh U  OOOCHOBBIBaTH COOTBETCTBYIOLIME TEXHMYECKOMY 3a/laHUI0 U
COBPEMEHHOMY YPOBHIO DPa3BUTHUS TEOPHUM U TEXHUKU KOHCTPYKIMM aHTEHHO-(HIEPHBIX
ycTpoiicTB cucteM paauocssizu (I1K-9);

enaoems:

e OCHOBHBIMH METOJaMU pacuéTa W MaTeMaTHuecKoro MopaenupoBaHusi, Bkiouas CAIIP,
HapaMeTpOB U XapaKTEePUCTUK aHTEHHO-(DUICPHBIX YCTpOiCTB cucteM paanocsssu (ITK-9);

e MeTOAaMM pacuéra HaNpsDKEHHOCTH MOJsl B TOUYKE NpUEMa I PAJUOJIMHUN CHCTEM
pagMOCBA3M U TEJIEPAJMOBEIIAHNUS C YYETOM BIIMSHMS 3E€MHOM TOBEPXHOCTH M CBOMCTB
cpensl pacnpoctpanenus (I1K-8, ITK-9).
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4. OBBEM JUCHUIJIMHBI U BUIbI YYUEBHOUN PABOTHI

Oo6mas Tpy10EMKOCTh AUCIUTUIHHBI COCTABISET 4 3a4ETHHIX €IUHUIIBL

Bun yueOHOI paboTs Bcero Cemectp
4acoB 6

AyIuTOpHBIE 3aHSATHUSI (BCETO0) 60 60

B TOM YHCJIC:
Jlexnn 24 24
JlaGoparopHbie pabOTHI 18 18
[IpakTHueckue 3aHATUSA 18 18
CamocrosiTesqibHasi pa6oTa (Bcero) 48 48

B TOM YHCIIE:
ITpopaboTka NEKIIMOHHOTO MaTepHara. 14 14
HOIIFOTOBKa K MPAKTUICCKUM 3aHATHAM, 16 16
KOHTPOJIbHBIM pab0TaM, TECTUPOBAHUIO.
[ToaroroBka k 1abopaTOpPHBEIM paboTaM H 18 18
COCTaBIICHHUE OTYETOB
OK3aMeH 36 36
OO0masi Tpy10€MKOCTH 144 144
3auéTHbIE eTUHUIBI TPYI0EMKOCTH 4 4

5. COAEPKAHUE JUCHUITJIMHBI

5.1. Pa3aennl AMCHMILINHBLI M BUAbI 3aHATHH

Ne HaunmenoBanue paznena Jlexuun JIa6. | Ilpakr. CPC | Bcero dopmupyemble
oy | AHMCUMTUIHBL pab. 3aHSIT. Jac. KOMITCTEHIINT
(OK, IIK)
®uepHble TMHUM U TAaCCUBHBIE 6 6 8 18 38 T1K-8,
YCTPOHCTBA ITK-9
1 PerynsipHble TMHUK TIepeadn 2 - 4 6 12
2 Jluanu nepenaun KOHEY- 5 5 4 8 16
Ho¥ anuHbI. CorjacoBaHue
3 [TaccuBHble yeTpoticTsa Ha 5 4 i 4 10
OCHOBE JIMHUH Tepeadn
AHTEHHBI I1K-8,
10 12 8 24 54 TTK-9
4 [TapameTpsl nepenarmux u 2 _ 2 4 8
IpUEMHBIX aHTEHH
5 JluHeiiHBIe aHTEHHBI 2 4 2 6 14
6 AnepTypHble aHTEHHBI 2 ) 2 10 22
7 AHTEHHBIE PEIIETKH 2 - 2 2 6
8 Oco0OeHHOCTH aHTEHH Pa3Iny-
HOTO Ha3HAYCHUs U IMana3oHoB | 2 - - 2 4
PacnpocTpanenue paauoBoiH } K-8,
8 2 6 16 ITK-9
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9 OO1mue BOonpocs TEOpHU
PacpoOCTPaHCHUS PAIHOBOJIH 2 - 2 2 6
10 | PacnpoctpaHeHme 3eMHBIX 2 ) ) 2 4
PaJIHOBOJH
11 | Bumsane Tpomocheps! u
noHoceps! Ha 4 - - 2 6
pacnpocTpaHeHHe PagHOBOIH
Hroro: 24 18 18 48 108

5.2. Conep:xanue pa3iesioB JeKIIMOHHOIO Kypca (24 yaca)
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Ne HaumeHnoBaHue Copnep:xanue pa3aeia Tpynoém- | dopmupyemsie
n/m | pasgena KOCTh KOMIIeTeHI U
JMCUMILTHHBI (uac.) (OK, IIK)
OunepHbIC THHAN 6 ITK-8,
U [IACCHBHBIC I1K-9
YCTpOMCTBa
1 PerynspHsie JluHun: AByXIPOBOIHBIE, KOAKCHAIIBHBIE, TTOJIBIC 2
JIMHUY Nepetadn BOJIHOBOJIBI, BOJIOKOHHO-ONTHYECKUE JTHHHUH.
CTpyKTypHl 1OJIEH, TEXHUUECKHE XapaKTEPHUCTHKH,
TIPUMEHCHUS.
2 Jluanu nepenaun dopmyna TpaHCHOpMAIHS CONPOTHBICHUI. 2
KoHeuHOU anuHbL. | Kpyrosas quarpamma Bosnbnepra-Cmura.
CornacoBaHue CorlacoBaHHbBIE U PEaKTUBHbBIE HArPy3KH, HITCH(BI.
VY3K0MmonocHOe coriaacoBanue. YeTBepTbBOIHOBBII
TpaHnchopmarop. MeTo; KOMICHCUPYIOIIHUX
pEeaKTUBHOCTEH COTTIacOBaHMS IPOU3BOIBHBIX
Harpy3ok. [llnpoxonosaocHoe coryiacoBaHue.
3 ITaccuBHBIC BounHoBOI M Kaccuyeckuil moaxoapl. Matpuna 2
ycTpoiicTBa Ha paccestaust. OTpaHHYECHNS HA 3JIEMEHTHI MAaTPHII,
OCHOBE JIMHUI HaJlaracéMble YCJIOBHSMH B3aUMHOCTH, CHMMETPUH 1
nepenadn HEMCCUIIAaTUBHOCTH. [IpuMephI cOCTaBICHUS
MaTpHIL U YeTBIPEX-, MIECTU- U
BOCHEMUITOJIIOCHUKOB. KackaaHble coetnHeHNs
MHOTOIOJIOCHUKOB. [IpHHIINT 1eKOMITO3UIIHH.
AJTOpUTM 00BETUHEHHUS YCTPOMCTB B OOIIHMIT TPAKT.
AHTEHHBI 10 I1K-8,
IK-9
4 ITapameTpsbl JlanbHsst, MpOMEeXyTOUHAsT U OJIUKHSIS 30HBI 2
Nepearonux u U3JTy4eHus anTeHH. KoMIiekcHas BeKTOpHas
MpUEMHBIX aHTEHH | JUarpaMMa HalpaBJIeHHOCTH, nonspusanus, KH/I,
KO3 puImeHT yeuneHus, 3QGeKTuBHAS [UIMHA H
wromans anteHH. [llymoBast Temmneparypa.
5 Jlunetinsre CumMmeTpuuHBIE ~ BHOpaTop, ero  amarpamma | 2
AHTCHHBI HalpaBJIeHHOCTH, BXOJ/IHOE CONPOTHBIICHHE.
[eTmeoOpa3HeIii BHOpaTOp [Mucronrpkopca.
[HupoxkononocHsle BuOpaTopsl. HecummerpuuHble
ITHIpeBbIe  BHOpaTophl. CBsi3aHHBIE BHOPATOPHI.
IIpumenenust.
6 AnepTypHbIe BHemHAg 1 BHYTpEHHSS 3aJa4X TEOPUH allepTypHBIX | 4
AQHTEHHBI aHTeHH W MeToAsl WX pemenus. Koadduument
HCTIOTb30BAHUS MTOBEPXHOCTH AQHTCHHBL.
BosHOBOAHBIE M pynoOpHbIE aHTEHHbI. JIMH30BbIE U
3epKaNbHbIE AHTCHHBL. AHTEHHBI C BBIHECEHHBIM
obirygyareneM. CIIyTHUKOBBIE NE€pEAaloIne aHTEHHBI
c KOHTYPHBIMU 30HaMH 00CITyKMBaHHSI.
KoHcTpyKumy, npuMeHeHus..
7 AHTEHHbIE JIvHeliHbIC HETIPEPBIBHBIE M JAMCKPETHbIE aHTEHHBIE | 2
peméTKu cucreMbl. TeopeMa 0 NEPEMHOXKEHHM JUarpaMm
5




HaIpaBJICHHOCTH. AHAlU3 MHOXUTENS PEETKY.
BomHOBOIHO-IEIEBRIC aHTCHHBIC peLETKY.
JlupekTopHbIlE ¥ JIOTONEPUOJAMYECKHAE aHTCHHBI.
Da3npoBaHHBIC AHTEHHBIC PEIIETKH.

PaIHoBOJH B
noHocdepe u Ha
KOCMHYECKHX
Tpaccax

oOpa3oBanus noHOChEpHL. JJudnexTprudeckas
MIPOHHUIIAEMOCTh HOHOC(EPHL. XapaKTepHUCTHKA
noHocdepHbIX cinoeB. Kputndaeckue u
MaKCHUMAaJIbHbIE YacTOThl. BiMsHue MarHUTHOTO MOJIS
3eMJIi Ha pacipoCTpaHEHHE PaJUOBOIIH B
nonocgepe. OcobeHHOCTH PacTIpOCTPaAHEHHE
KOPOTKHX BOJIH, IPOTHO3 MaKCUMAaJIbHO
NPUMEHUMBIX YaCTOT HAa HOHOC(HEPHBIX CTAHIIMAX,
MIIY u HITY, 3amupaHus U 30HbI MOJIYAHMUS.
Pacnipoctpanenue paqnoBOH Ha KOCMHYECKIX
Tpaccax.

Pacnpoctpanenne K-8,
PamTuoBOIH I1K-9

8 Oom1re BOpoCH Cocras u ctpoerne atMocheps! 3emin. Puzndeckne
TEOpHH. SIBIICHUS IIPU PacTIpOCTPAHEHNUH BOJIH.
Pacnpoctpanenne | Knaccudukarys pagroBoIH 1o AUaNa3oHy U
3eMHBIX crnoco0y pacnpocTtpaneHus. PopMyIibl HeaabHOM
panvoBOIH panuonepesayl 1 MHOXHTEINb OCIIA0IeHUsL.

Omnpenenenne 001acTH IPOCTPAHCTBA,
CYIIECTBEHHOH NPU paclpOCTpaHEHUH PaHOBOJIH.
Pacuér nosns npu NOJHSATHIX aHTEHHAX B 30HE
mpsiMoii BuauMocTH. MHTepdepeHInonHbIe
¢dopmynbl. 30Ha, CyIeCTBEHHAS IPH OTPAKCHUH.
JmarpaMmbl HalpaBICHHOCTH MOHATHIX AaHTCHH.
VYuer chepuaHOCTH 3EMITH TIPH PacTIPOCTPAHSHUH
PanvoBOIH B OCBEHIEHHOI 30He. Pacuér momst npu
HHU3KO PacIIOJIOKECHHBIX aHTeHHaX. PacpocTpanenne
PaMOBOJIH B TOPOACKUX YCIOBHSIX.

9 Pacnpoctpanenne | CtpoeHume — tpomocdepbl, €€  DIIeKTpHYECKUE
panvoBOJIH B napameTpel.  PacmpocTpaHeHWe — pajMOBOJIH B
Tpomochepe HEOTHOPOAHO# Tpomochepe. SIBieHue pedpakiuuu.

OkBuBaNeHTHBIH paaunyc 3emun. Cepxpedpakuus.
Paccesnue ~ paguoBonH  Ha  TponocdepHbIX
HEOTHOPOIHOCTSIX. Jansaee TpomnochepHoe
pacupoctpanerne (JITP). [Tormomerne pagroBoH B
Tponocdepe.

10 Pacnipoctpanenne | Crpoenune noHocdepsl. Pu3ndeckue NpUInHbI

5.3 Pazaennbl JMCUMIIMHBI K MEAKIUCHUNIIMHAPHBIE CBA3H € 00ecneYnBAKIIUMH
(mpeabiAymuMu) U odecnedyuBaeMbIMH (MOCTETYIOMMMEU) TUCHUNITIMHAMEA

No HauMeHoBaHKe 00ecIeYnBAIOIINX
n/n (mpenpimynux) 1 00ecIIeYnBaeMbIX
(TIocIe AyIomux) AUCIUTLTIH

Ne Ne pa3zesnoB AaHHOW AUCIUILTHHBI U3 Tab.5.1, st
KOTOPBIX HEOOXOAMMO H3yUeHHE 00eCIeIHBAIOIINX
(penpInynmx) u 00ecTIeYNBaeMBIX (TTOCIIETYIOIINX )

IACLUAILINH

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

IpexmecTByOnMe A1 CUMIJIMHbBI

1 Teopus neKTpUYECKUX Lenei

+ |+ +

2 3J'ICKTp0MaFHPITHI:IC I10JIs1 ¥ BOJIHBI

+

Hocaenywmue 11 CUMNJIMHbI

1 | DnexkrpomarHuTHas
COBMECTHMOCTb U YIIPaBJICHUE
PaarodacTOTHBIM CIEKTPOM

+ |+ + |+ |+ |+ |+

CornacoeaHa Ha noprane Ne 8232




5.4 CoorBeTcTBHE KOMIETEeHUMId, (P)OPMUPYEMBbIX NPU M3YYEHUHM JUCHUIIMHBI, U BHI0B
3aHATHH

Komnerenuun JI JIP II CPC DopMBI KOHTPOJIS
K-8, + + + + Omnpoc Ha 1abopaToOpHBIX paboTax M MPaKTHYECKUX
IIK-9 3aHATHSIX. KOHTpOMBHBIE paboTHI, TECTHI, SK3aMeH
TIK-8, + + + BrinonHeHue 3a1anuii 1o NPaKTUYECKUM 3aHIATHSIM,
IIK-9 3amuTa OTIETOB IO Ja0OPATOPHBIM paboTam
TIK-8, + + + + AKTHBHOCTb Ha 3aHATUSIX U CBOEBPEMEHHOE
I1K-9 BBITIOJTHEHHE 3a1aHUN

JI — nmexrust, JIP — mabopatopras pabota, I1 — npaktuka, CPC — camocrosiTenpHast paboTa CTyJeHTa.

6. METOIbI 1 ®OPMbI OP'AHU3AIIUU OBYYEHUSA. TEXHOJIOI'NHN
NHTEPAKTUBHOI'O OBYUYEHUA

JUIs  yCHemHoro OCBOCHHS IMCUUIUIMHBI TPUMEHSIOTCS pa3lIM4Hble 00pa3oBaTeIbHBIC
TEXHOJIOTUH, KOTOpPBIE OOECICUMBAIOT JIOCTIKEHUE IUTAHUPYEMBIX PE3YJIbTaTOB OOydYeHUs
COIJIACHO OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMe U ¢ YIETOM TPeOOBaHUH K 00BEMY 3aHATHI B
WHTEPaKTUBHOU popme.

®opmbl JlaGopatop- [MpaxTryeckne

Bcero
HbIE PabOTHI 3aHATHUSA

Jlekuun
MeTtoasl t

OO0partHas cBs3b (OITPOCHI Ha JIEKIUX, HA
MPAKTHYECKUX 3aHATUAX, TIPH 2 2 4 8
MIPOBEJICHUH JTA00PATOPHBIX paboT)
PaboTa B xomMaHze (BBITIOHEHHE

nmabopaToOpHBIX pabOT, COCTABICHHE U - 4 - 4
3aIUTa OTIETOB)

HToro nHTEpaKkTUBHBIX 3aHATHIH 2 6 4 12

7. JABOPATOPHBIN ITIPAKTUKYM (18 uacos)

Ne paznena HaumenoBanue nabopatopHbix paboT Tpyno- OK, IIK
JUCLHUTIITUHBI €MKOCTb
(dac.)
2,3 HccnenoBanue GeppuUTOBBIX BEHTUIICH U IIUPKYISATOPOB 6 TK-9
5 UccnenoBanue quaneKTpUUeCKUX aHTEHH 4
6 HccnenoBanue nuarpaMMbl HapaBJI€HHOCTH 4
napaboIUYeCKO aHTEHHBI 110 U3MEPEHUSIM TIOJIS B
JabHeN 1 ONMMKHEeH 30HaxX
6 UccnenoBanue BAUSHUS pacpeiesICHuUs OIS B 4
pacKpbIBE aHTEHHBI Ha €€ TuarpaMMy HarpaBJIE€HHOCTH

8. IPAKTUYECKHUE 3AHATHUS (18 uacos)

No | Nepaznena KomnuectBo| OK,
I/T1 | AUCIIUILIHHEI HanmeHnoBanme npakTHYeCKUX 3aHATHI JacoB TIK
1 1 JIunuu nepenauu ¢ T-BonHamu BonHOBOAHBIC TUHUM. 2 IK-9
2 2 HarpyxeHnuble OTpe3kd QuuepoB. Y3KOIMOJIOCHOE U 2
ITUPOKOIIOJIOCHOE COTJIACOBAHHUE.
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3 1-3 KontponbHas padota «PunepHbie TPaKThD» 2
4 4 ITapamMeTps! M XapaKTEPUCTUKH aHTEHH 2
5 5 JIMHEHbIE aHTEHHBI 2
6 6 AnepTypHbIe aHTCHHBI 2
7 4-7 KonTposbHas pabota « AHTCHHBD 2
8 4-7 Tectel «AHTeHHBI». OOCYXKACHUE PE3yIbTATOB 2
9 8-10 KontponbHas pabora «PacipocTpaHeHre paaroBOITH 2

9. CAMOCTOSITEJIBHAS PABOTA (48 yacoB)

Ne | Pa3znmenst Temarnka caMOCTOSTETHHOM paboThHI Tpyno- | Kommneren- KonTpons
1/ | IUCUIUTUIMHBI U3 (Oemanuzayus) EMKOCTh J1707§ BEITIOJTHEHHS PaOOTHI
m | Tabm. 5.1 (qac.)
1. 1-10 ITpopaboTka IEKIIMOHHOTO MaTepHaa. 12 I1K-8, Komncrekr, ompoc.
I1K-9
2. 1-10 [ToaroToBka K MPaKTUUECKUM 3aHSITHSIM, 36 [1K-8, [IpoBepka qoMamrHuX
nabopaTOPHBIM paboTaM, KOHTPOIHHBIM [1K-9 3aJjaHui, OTYETOB IO
paboTaM, TECTHPOBAHUIO. J1a00paTOpPHBIM pado-
TaM, KOHTPOJIbHBIX
paboT, TECTOB.
Bcero 48

10. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
He npenycMoTpenbl ydeOHbBIM I1JIaHOM

11. BAJUIbBHO-PEUTUHI'OBASI CHCTEMA

METOAUKA TEKYIIEI'O KOHTPOJISI OCBOEHUSA JUCHUIIJINHBI

OcymectBusiercs B coorBercTBuu C Ilosio:keHHeM o0 mopsiike WCHOJb30BAHUSA
PETHHIOBOM CHCTEMBI /ISl OLIEHKH YCIIeBA€eMOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010
Ne 1902) u ocHoBaHa Ha OaJILHO-PEHTHHIOBOM CHCTEME OIICHKH YCIIEBAaeMOCTH, KOTOpas
BKITIOUACT TEKYIIUH KOHTPOJIb BBITOJIHEHUS 3JIEMEHTOB 00bhEeMa JUCIUTUIMHBI MO DJIEMEHTaM
KOHTPOJISI C TIOJIBE/ICHUEM TEKYIIETO pEHTHHTA.

IMpaBuaa ¢opMupoBaHusi MATHOANIBHBIX OIEHOK 32 KaXIYI0 KOHTPOJILHYIO TOUYKY
(KT1, KT2) ocymectBnsieTcsi IyTeM OKpYTIEHHUS BEIMYUHBI, PACCYMTAHHOM 10 hopMyIie:

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

x=1,2

Tpebyemas _cymma _6amio8 _no _6auibHOll _ packiaoke

HNToroBpiii KOHTPOJIb OCBOCHHMS [UCLUIUIMHBI OCYIIECTBISETCS Ha 3K3aMEHE II0
TPaAUITMOHHONW TATHOATbHON TmKane. OO0s3aTeNbHBIM YCIOBHEM TIEpea cladei sK3aMeHa
SBJISICTCS BBINIOJHEHHUE CTYJIEHTOM HEOOXOAMMBIX MO paboueil mporpamme JUisl AUCLUIUIMHBI
BUJIOB 3aHATUMN: BBINOJHEHUE U 3alllUTa pPE3yJbTaTOB JIAOOPATOPHBIX pPAa0OT, BBHINOJIHEHHE
KOHTPOJIbHBIX PabOT ¥ 3a/laHUi Ha MPAKTUIECKUX 3aHATUSX.

DK3aMEHAIIMOHHBIA OWJIET COACPKUT TPH BOMpoca. MakcHMallbHAsl OIEHKa 3a KaXKIIbIi
Bonpoc cocraBiger 10 GamioB. MakcuMmanbHas 5K3aMEHallMOHHAs OlleHKa cocrtaBiser 30
OamoB. DK3aMeHallMOHHAs cocTaBismoomas MeHee 10 OannoB — sKk3aMeH He cliaH, Tpedyer
MOBTOPHOM NEpecauy B yCTAaHOBIECHHOM HOPSIKE.

®opMHpPOBaHHME MTOIOBOH CyMMBbI 0a/lJIOB OCYIIECTBISETCA IIyTEM CYMMHPOBAHUS
cemecTpoBoii (10 70 6amI0B) | SK3aMEHAIIMOHHOM cocTaBsomuX (10 30 6anoB).
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Ta6auna 11.1 Pacnpenesienne 6a/JI0B B ceMecTpe

MakcuManbHbIH N N
MakcuMasnbHbIH MakcuManbHbIH
6amr Ha 1-yro
» 0aut 3a mepuox 0aut 3a mepuox Bcero 3a
OJeMeHTHl YIeOHOH NeATeNIFHOCTH | KOHTPOJIBHYIO
mexay 1KT u mexay 2KT una | cemectp
TOYKY C Hadana
2KT KOHEI ceMecTpa
ceMecTpa
[Mocemenune 3ansTHit 4 3 3 10
Kontpomnsubie paboTh Ha 8 8 16
MPaKTHYECKNX 3aHATHIX
PacuérHble npakTuueckue 3a1anus | 6 6 4 16
Beinonuenue u 3amura
8 8 16
1a00paTOPHBIX paboT
KoMITOHEHT cBOeBpEMEHHOCTH 4 4 4 12
HWTOro MakcCuMyM 3a Mepuos: 22 29 19 70
Cpauva sk3aMeHa (MakCUMYM) 30
Hapacraomum utorom 22 51 70 100

Ta6auna 11.2 Iepecuyér 6a/JI0B B O1lICHKH 32 KOHTPOJIbHbIE TOYKH
Bajuibl Ha 1aTy KOHTPOJILHOM TOYKH Ouenka

> 90 % ot makcuManbHOM cymMbl OamutoB Ha gaty KT 5

Ot 70% 10 89% ot MakcuMalibHOI cymMbl OayutoB Ha naty KT

Ot 60% 10 69% 0T MakcuManbHON cyMMBI 6asutoB Ha naty KT

< 60 % oT MakCHMaJIbHOI cyMMBbI O0aJutoB Ha naty KT

N W~

Ta6auna 11.3 Ilepecuér cymMbl 6a/J10B B TPAAMIMOHHYIO U MEKIYHAPOAHYI0 OLIEHKH

Hrorosas Cymma ﬁaJ'lJ'IOB, YYuTbIBACT

Onenka (I'OC N
1t ( ) YCHENTHO CAAHHBIN IK3aMeH

Ouenka (ECTS)

5 (oTn4HO) (3a4TEHO) 90-100 A (oTIUYHO)
85-89 B (oueHb xopomio)
4 (xopomo) 7584 C (xoporo)
(3a4TeHO) 70-74
3 (YAOBIETBOPUTENHHO) 65— 69 D (ynosaersoputensHo)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

2 (HEYHOBJIETBOPUTEIHHO),

F (HeyI0BJIETBOPUTEIHHO
(He 3a4TeHO) (neyn p )

Hwuxe 60 6aa10B

12. VYYEBHO-METOJUYECKOE U ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUILINHDI.

a) OCHOBHAsI JIUTepaTypa:

1. PacnpocTpaHeHue paguoOBOJH W AaHTEHHO-(QHJEPHbIE YCTpOHMCTBA [DIEKTPOHHBIH
pecypce]: Yuebnoe nmocooue ¢ rpudom CuoPOYMO / Bysnos F0O.U., Tommn I'.T7.; Tomck:
TYCVYP, 2013. — 300 c. — Pesxum gocryma: http://edu.tusur.ru/training/publications/3608

2. AwnTtenHsl [ OnekTpoHHBIN pecypc]: Yueonoe nmocobue / I'omun I'. I'.; Tomck: TYCVYP,
2012. — 145 c. — Pexxum pocryna: http://edu.tusur.ru/training/publications/2794

0) 10MOJIHUTEJIbHAS JINTepaTypa:

3. Verpoiictea CBY u anTeHHBI [DneKTpOHHBIH pecypc]: YueOHoe mocodue / B. A.
3amorpunckuii, JIL.U. llanruna; Tomck: TYCYP, 2012. — 223 c. — Pexxum goctyma:
http://edu.tusur.ru/training/publications/712

4. VYcrpoiictBa CBY u antennsl: Yuebnuk ams By3os/ JI.1. Bockpecenckuit u np. — M.:
Pannorexnuka, 2006. — 375c¢. (20 3k3.)
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5. T.A. Epoxus u ap. AHTeHHO-(UAEPHBIC YCTPONUCTBA U PacIpOCTPaHEHHE PATHUOBOJIH. —
M.: T'opstuas muaus — Tenekom, 2004. — 491 c. (42)

B) NlepevYeHb MeTOAUYECKNX YKA3aHUI 110 OPraHU3alNU CAMOCTOATEIbHON padoThl
CTY/IEHTOB, 110 JIA00PATOPHBLIM pPadoTaM U NPAKTUYECKUM 3aHATHSM:
1. VerpotictBa CBY 1 anTeHHBI [ DNEKTPOHHBINA pecypc]: YdeOHO-MeToaudeckoe mocooue
10 OpPraHM3aIuu camMocTosATeabHON padoTel cryaeHToB / I'. I'. T'ommH — Tomck: TYCVYP,
2010. — 42 c. Pexxum nocrymna:http://edu.tusur.ru/training/publications/7
2. CxanspHblid aHaIM3aTop mapameTpoB 1eneid P2M [DnekTponnslii pecypc]: PykoBoacTBo
K Jaboparopuoit padore / I'ommn I'.I'., dateeB A.B. Tomck: TYCYP, 2013. — 47 c. —
PexxuMm moctyma :http://edu.tusur.ru/training/publications/3729
3. HccrnenoBanue auarpaMMbl HAIIPaBIEHHOCTH MapabOIMIeCKON aHTEHHBI 110 U3MEPEHUSIM
MoJIs B TajibHEl W OMKHEH 30HaX [DIIeKTpoHHBIN pecypc]: PykoBoacTBo k mabopaTopHoit
pabore / I'ommu I'.I'., ®areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum mocryma:
http://edu.tusur.ru/training/publications/3700
4. UccnenoBanue JUANCKTPUYECKUX AHTEHH [ODJEKTpOHHBIM pecypc]: PykoBoacTtBo k
nabopa-topHoit pabore / ['ommn I'.I"., ®areeB A.B. — Tomck: TYCVYP, 2013. — 23 ¢. Pexxum
noctyna: http://edu.tusur.ru/training/publications/3722
5. HccnenoBanue heppUTOBBIX BEHTHIICH U IUPKYISTOPOB [ DIEKTPOHHBIN pecypc]:
PykoBoncTBO K 1abopaTopHoit padote // [Tamycosa E. B., Cokonosa XK. M., Hukudopos
A.H., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum noctymna:
http://edu.tusur.ru/training/publications/3730
6. MccnenoBanue BIMSHUS pacHpe/esieHus MOJsi B pacKpbhlBe aHTEHHBI Ha €€ JuarpaMmy
HAPABICHHOCTH [DIEKTPOHHBIN pecypc]: PykoBoncTBo k naboparopHoi padote / ['omma
I'T., ®arees A.B., lllanruna JL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexum pocryna:
http://edu.tusur.ru/training/publications/3699
7. Toumn I'.I'. Antennsl u ¢unepsl. COopHUK 3amay ¢ (opMmynamMu U pelICHUSIMU
[DnexTponHbIii pecypc]: YuebHoe mocobue. — Tomck: TYCVYP. — 2012. — 237¢. Pexum
nocryna: http://edu.tusur.ru/training/publications/2795

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI.
VYuebHo-uccnaenoBarenbekas gaboparopus « MUKpOBOIHOBAS TEXHUKay, aya. 328 PK.
Pabouune mecta 000py0BaHbI KOMITBIOTEPAMU C BBIXOJIOM B MIHTEpHET.

14. METOJUYECKHUE PEKOMEHIALIMY MO OPTAHN3ALIUY U3YUEHUS
JUCHUILINHDI.

O0béM yacoB, MPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM ISl U3YYEHUS TUCIHILIMHBI, T10-
3BOJISIET OCBETUTHh TOJBKO HamWOoOJiee BaXKHBIE MOMEHTHI M PACKPBITH 0a30BbIE TOHSITHS TPU
yreHun Jekuuid. [losTomMy mnpu peanuszanud NOPOrpaMMbl CTYAEHTBI JIOJDKHBI paboTaTh
CaMOCTOSITEJIbHO KaK IMpU TMOBTOPEHUHU JIEKIIMOHHOTO Marepuaia, TaK W TMPU TMOATOTOBKE K
71a00paTOPHBIM U TMPAKTUYECKUM 3aHATHSM, K KOHTPOJIbHON paboTe WM KOJIOKBUYMY. Jlis
obecrieuenust 3(HEKTUBHOTO YCBOEHUS CTYICHTaMH MaTepUaOB JUCIIUIUIMHBI HEOOXOJIUMO Ha
MEPBOM 3aHATHHM TO3HAKOMHUTH MX C OCHOBHBIMH TMOJIOKCHHMSIMH W TpeOOBaHUSMHU paboueit
MPOTpamMMBbl, C TMOJJICKAMUMH W3yYEHHUIO TEMaMH, CIHUCKOM OCHOBHOM W JIOTIOJIHHTEIIHHOU
JTUTEPATyphl, C TOJOXKEHUSIMU OalTbHO-PEHTHHIOBONM CHUCTEMBI OIICHKH YyclieBaeMocTH. Ha
JEKIHSIX HeoOXoauMo obOpariaTh BHUMaHHE HAa OCOOEHHOCTH NMPUMEHEHHsI PacCMaTpPUBAEMOTO
MaTepuaina B MOCIEAYIOUINX Kypcax, a Takke B Oynymiel mpodeccuoHanbHOU aedaTeabHocTu. B
y4eOHOM TMpoIecce MPUMEHSIOTCS WHTEPAKTHUBHBIE METOABl OOy4YeHUs MJIS yBEIWYEHUS
3aMHTEPECOBAHHOCTHU CTYACHTOB U MOBBIIICHUS UX KOMIIETSHIIHH.

10
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IIpuiaoskenue K padoueii nporpamMme

MWHHUCTEPCTBO OBPA3OBAHMS U HAYKHW POCCUMCKOM ®EJEPALIIA

desepaibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YIPESIKICHHIE
BBICIIIEr0 POQECCUOHATILHOTO 00pa30BaHUS

«TOMCKHM T'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PAAMOIJIEKTPOHUKN» (TYCYP)

YTBEPX/JIAIO
IIpopekTop no yuedHoii padore
ILE. Tposin
« _» 2016 r.

®OH/J] OLIEHOYHBIX CPEJICTB 10 YYEBHOM JUCIUATIJINHE

PacnpocTpanenue paaoBoOJIH M AHTEHHO-(puIepHLIE VCTPOHUCTBA

YpoBeHb 0CHOBHOII 00pa30oBaTe/IbHOI MPOrpaMMBbI bakanaBpuar

Hanpagaenue noarorosku 11.03.02. — MHPOKOMMYHHMKAIIMOHHBIC TEXHOJIOTHU U CUCTEMBI CBS3U

Hpoduns «3amumEHHBIe CUCTEMbBI M CETH CBSI3H)

®opma o0yueHust o4uHag

®akyabTeT PagpoTeXHUUEeCKUI

Kadeapa PammonnekTponuku v 3anuTel nHGopMarnmu (P31)
Kypc TPETUH Cemectp __IIECTOU

Yueonbrii mian nagopa 2014, 2015 romxos

3auér HeT ceMecTp Aud. 3auér HeT ceMecTp

JK3aMeH IIeCTOii cemMecTp

Tomck 2016
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1. BBeaenue

@®onp onenounslx cpeact (POC) sBnsgercs mpuiiokeHHeM K paboueil mporpamme
JUCUMIUIMHBL  «PacripocTpaHeHue pagvoOBOJH M aHTEHHO-(DUIEpHBIE  YCTPOMCTBA» MU
NpEeICTaBIsieT COOOH COBOKYHMHOCTh KOHTPOJIbHO-U3MEPUTENBHBIX MAaTepUaIOB (THIIOBBIC
3aJjaud, KOHTPOJbHbIE PAOOTHI, TECTH) U METOJOB MX MCIOJb30BaHMS, MPEIHA3HAUYCHHBIX IS

U3MEPEHUs YPOBHS TOCTHKEHUS CTYACHTOM YCTaHOBJICHHBIX PE3YJIbTATOB O0yUYCHHS.

dOC mno jgucuumiInHE
YCIEBAEMOCTH M IPOMEXKYTOYHOM aTTeCTallMd CTYICHTOB.

HCIIOJIb3YCTCA

OpU TPOBEIEHUH TEKYLIEro
Ilepedyenp 3aKperuIeHHBIX

JTUCIUTIIIMHON KOMIIETEHIIMI TpuBeAEH B Tabuie 1.

Tabmuna 1 — [lepeuens 3akperIEHHBIX 32 TUCIUTUIMHON KOMITETEHIUI

KOHTPOJIA

3a

Kon

®opmMyMPOBKA KOMIIETEHIIUN

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

I1K-8

YMmenue cobupats u
aHAJIM3UPOBATH HHPOPMAIIIIO IS
(hOopMUPOBAHHS HCXOTHBIX
JAHHBIX JUIsl IPOEKTUPOBAHUS
CPEACTB U CETEU CBSI3U U UX
3JIEMEHTOB.

Jlo.1:keH 3HaTh OCHOBHBIE METOUKH COOpa
aHanu3a nHpopManuu it GOPMHUPOBAHUS
WCXOJHBIX JaHHBIX JUIS IPOSKTUPOBAHUS CPEIICTB U
ceTeil CBS3M U UX DIIEMEHTOB.

Jlos1:KeH yMeTh TIPaBUIIEHO BHIOPATh aHTEHHY U
¢bunepHyO JTHUHUIO, OLICHUTH UX MapaMeTPhl U
BBITIOJIHUTD COTJIACOBAHHE aHTEHHO-(DUIEPHOTO
TpakKTa.

JoJzKkeH BJIaieTh OCHOBHBIMU METOJIAMH y4uETa
BITHSTHAS IOBEPXHOCTU U aTMOChepbl 3eMIIH Ha
napaMeTphl M XapaKTePUCTUKU aHTEHHBIX CHCTEM.

I1K-9

YMeHue NpoBOAUTh PaCYETHI 110
IIPOEKTY CETEH, COOPYKEHUHN U
CpeacTB MHPOKOMMYHHUKAIIUHN B
COOTBETCTBUH C TEXHUYECKUM
3a/IaHHEM C UCIIOJIb30BAHUEM KaK
CTaHAAPTHBIX METOJIOB, IPUEMOB
U CPEICTB aBTOMAaTHU3aLNHU
MIPOEKTUPOBAHUS, TaK U
CaMOCTOATENIBHO CO3aBa€MbIX
OPUTHHAIBHBIX IPOTPaAMM.

JloJ;KeH 3HATh TPUHIMIEL ()yHKIMOHUPOBAHUS
aHTeHH U ycrpoicTB CBY B paznuyHbIx
MH(POKOMMYHHKALIMOHHBIX CUCTEMAaX C y4ETOM
BIIUSIHUSL YCIIOBUM PACIPOCTPAHEHUS PAJJUOBOJIH U
XapakTepa 3eMHOMN MOBEPXHOCTH.

JloJ12KeH yMeTh IPOBOJUTH PAacUEThl aHTEHH U
(bunepHBIX TPAKTOB U1 MHPOKOMMYHHUKALIMOHHBIX
CHCTEM Pa3JIM4HbIX YACTOTHBIX JHUAINIa30HOB U
Ha3HAYEHHs B COOTBETCTBUU C TEXHUYECKUM
3aJJaHUEM C UCIIOJIL30BAHUEM CTaHIAPTHBIX
METOA0B U IIPOTPAMMHBIX IIPOIYKTOB.
JosKeH BJIageTh OCHOBHBIMY HHKEHEPHBIMU
METOAAMHM pacy€Ta apaMeTpoB U XapaKTEPUCTUK
AHTEHH, (PUAEPHBIX TPAKTOB M BXOASIIMX B HUX
YCTPOMUCTB.

2. @opMUpPOBaHUE U peau3alus KOMIeTeHIIUI

2.1. Komnerenuus IIK-8: YMmenue cobupars U aHaIM3UpOBATh HHPOPMALIUIO IS
(bopMHUpOBaHUS UCXOTHBIX JAHHBIX JJISI IPOCKTUPOBAHUS CPENICTB M CETEH CBS3H U HX
HIIEMEHTOB.

Jlnist popMHUpOBaHUST KOMITETEHIIMA HEOOXOIMMO OCYIIECTBHUTD PSIJT 3TANIOB. JTAITbl
(dbopMHpOBaHUs KOMIIETEHIINHU, IPUMEHSEMbIE /ISl 3TOTO BUBI 3aHATUN M UCIIOIb3yEeMbIe
Cpe/ICTBa OLIEHUBAHUS TIPEICTaBIICHbI B Tabmuie 2.1.
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Tabmuma 2.1.— Dramnbl hopMUPOBaHUS KOMIIETEHITUN U UCTIOJIb3yeMbIe CPEICTBA OLICHUBAHUS

(hopMHpPOBaHUS NCXOTHBIX
JITaHHBIX TSl IPOEKTUPO-
BaHUs CPEJICTB U ceTel
CBSI3U U UX JJIEMEHTOB.

NPaBUIILHO BBIOPATh aHTCHHY
u pupepHyIo IMHHIO, OLICHUTH
UX MapaMeTpbl U BBIIOJHHUTD
COIJIaCOBaHUE AaHTEHHO-
(dbunepHOro TpakTa I obec-
neyeHust paboTsl HHPOKOM-
MYHHUKAIIHOHHOW CHCTEMBI.

Cocrasn 3HaTh Vmerts Bnanets
Copnepxanne OcHoBHBIE MeTouKH cOopa | Ha ocHOBe aHammsa OCHOBHBIMH METOJIAMH YIETA
3TaroB 1 aHANMM3a HHPOPMALUH U1 | coOpaHHOW WHPOPMALIUH

BJIMSHUS IOBEPXHOCTH U
aTMocdepsl 3eMiIn Ha
rapameTpsl ¥ XapaKkTepuc-
THKH aHTEHH B CHCTEMax
CBSI3H.

Bunp! 3ausatuii

Jlexnun.

I'pynmoBsie KOHCYIbTAINN.
CamocrosTenpHas paboTa
CTYZICHTOB .

Jlexnun.

[IpakTuueckue 3aHATHS.
KonTtpompabie paboTHI.
TectupoBaHue.
CamocrostensHas paboTa
CTYACHTOB.

IIpakTuueckue 3aHATUS.
KonTtpomnsHbie paboThI.
Komnoksuym.
CamocrosrenpHas paboTa
CTYJICHTOB.

Ucnons3zyemble
cpencTaa
OIICHUBAHUS

KonTtpoias camocTosATens-
HOM pabOTHI CTYJCHTOB.
OK3aMeH.

[IpoBepka nomanrHux
3a/IaHUH 110 IPAKTUKAM..
[IpoBepka KOHTPOIBHBIX
pa6ort. [IpoBepka TecToB.
KonTpons camocTosiTenbHON
paboTHI CTYICHTOB.
DK3aMeH.

IIpoBepka nomamHux
3alaHui 110 IPAKTUKAM.
IIpoBepka KOHTPOIBHBIX
paboT. AKTHBHOCTb Ha
Kkomnoksuyme. KoHTposs
CaMOCTOATENLHON PabOTEI
CTYAEHTOB. DK3aMeEH.

OO0mre XxapakTepUCTUKH MOKa3aTeIel U KpUTEPUEB OIICHUBAHUSI KOMIIETEHITMU Ha BCEX dTarax
npuBeeHbI B TabauIe 3.1.

Tabmuna 3.1. O0ure XxapaKTepUCTHKH MOKa3aTee 1 KPUTEPUEB OLICHUBAHHS KOMIICTECHIHH

[Toxazarenu u KpUTEpHUU

3HaThb

YMeTh

Bnanets

OTirgHO (BBICOKHIMA
YPOBCHB)

OcHOBHBIE MeTOIUKH cOOpa
1 aHaw3a HHPOPMALHHU TS
(hopMUPOBAHUS HCXOTHBIX
JTAHHBIX JIJIS1 TPOEKTUPO-
BaHMS CPEJICTB U CETEU CBSI3U
U UX 3JIEMEHTOB.

Ha ocnoBe aHanmza
cobpaHHO# mHMOpMa-
IIH NTPABUIIEHO
BBIOpATh aHTEHHY H
buaepHyIO JUHUIO,
paccuuTath UX
napameTpsl 1
BBITIOJTHUTD
COIJIaCOBaHUE aHTEHHO-
(buIepHOTO TPAKTa.

OCHOBHBIMU METOJAMH
y4€Ta BIUSHUSA
MOBEPXHOCTU U
aTMocdeps! 3eMIu Ha
napamMeTpsl ¥ XapakTe-
PHUCTHKH aHTEHH B
cucTeMax CBSI3H.

Xoportmo (6a30BbIi
YPOBCHB)

Hexoropsle meTouku coopa
1 aHanu3a nHpopManuu s
(hOopMHPOBaHUS UCXOIHBIX
JaHHBIX JUI MPOEKTHPOBa-
HUSI CPE/ICTB U CETEeH CBSI3M U
UX OCHOBHBIX 3JIEMEHTOB.

Ha ocnoBe aHanmza
cobOpaHHO# HHMOpMa-
LM MOJKET BBHIOPATH
aHTeHHY U puaepHyIo
JIMHUIO, PACCUNTATh HX
napameTpsbl ¥ BBIIIOJI-
HHUTb COTJIACOBAHHE
OTZIETbHBIX YCTPOMCTB.

HekotopsiMu MmeTogaMu
y4€Ta BIUSHUSA
MIOBEPXHOCTU U
aTMoc(epsl 3eMi Ha
rapaMeTpsl U XapakTe-
PUCTUKU aHTECHH B
CUCTEMAX CBS3H.

Y 10BJIETBOPUTETIBHO
(TIOpOTOBEBII YPOBEHB)

HekoTtopsie MeToauku coopa
1 aHanIM3a HHPOPMALIUH IS
(bopMHPOBAHUS HCXOJHBIX
JIAHHBIX JIJIsI
MIPOEKTUPOBAHUS CPE/ICTB
CBSI3H U psi/ia UX DJIEMEHTOB.

Ha ocHoBe ananusa
cobpanHOl HpOpMAa-
UM MOXET BBIOPATh
AaHTEHHY U pHUIepHYIO
JIMHUIO, OUEHHUTh UX
apaMeTphl.

Nmeer npencrasieHue o
HECKOTOPBIX METOAAX
pacuéra napameTpoB U
XapaKTCpUCTHUK aHTCHH,
(uepHBIX TPAKTOB U
psAa BXOASIIUX B HUX
YCTPOMCTB.
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DopMynMpOBKa NIOKA3aTeNIeld U KPUTEPUEB OLICHUBAHNS JAHHON KOMIIETCHIIVY IIPUBE/ICHA B

Tabnuie 4.1.

Tabnuua 4.1. @opmynupoBKa OKazaTeNe 1 KpUTEPUEB OLICHUBAHUS KOMIIETCHIINH

Iloka3zarenu u Kputepuu

3HaTh

YMeTh

Bnanets

OTnrgHO (BBICOKHIA
YPOBCHB)

OcHoBHBIE MeTOIUKH cOopa
nHpOopManuu 11t popMupo-
BaHMS UCXOMHBIX JAHHBIX
TIPU IPOCKTHPOBAHNH
CPEICTB U CETEH CBSI3H.
OCHOBHBIE METOIMKHA
aHanu3a MHPOPMaIUH JUIs
(OpMHPOBaHUSI UCXOIHBIX
JaHHBIX TIPH MPOEKTUPO-
BaHHH CPEJICTB U CETEH CBSA3N
U MX DJIEMEHTOB.

Ha ocHoBe ananm3za
coOpanHO# HHMOpMa-
IIH NIPABUIIBHO
BEIOpATh aHTEHHY U
bunepHyIo INHAIO,
paccunTaTh UX
napameTpsl 1
BBITIOJTHUTD
COIJIacOBaHUE aHTEHHO-
(bumepHOro TpaKTa.

OCHOBHBIMH METOIAMH
y4€Ta BIUSAHUA
TIOBEPXHOCTH 1
aTMocdeps! 3eMIi Ha
rapamMeTpsl U XapakTe-
PHUCTHKH aHTCHH B
CHCTEMax CBSI3H.

Xoporo (6a30BbIi
YPOBCHB)

Hexoropsle meTouku coopa
HHPOPMALINH [T
(hopMUPOBAHNS HCXOTHBIX
JAHHBIX IPU IPOEKTUPOBA-
HUS CPEJICTB U CETEN CBA3H.
Hekoropele meToauku
aHanm3a HHPOPMAIUU IS
(OpMUPOBaHUSI UCXOIHBIX
JAHHBIX TPHU IPOEKTUPO-
BaHUU CPEJICTB U CETEU CBA3U
U UX JIEMEHTOB.

Ha ocHoBe ananu3za
coOpanHO# HHMOpMa-
IIUH MOXET BBIOPATh
aHTeHHY U puaepHyIo
JVHUIO, PACCUNTATh HX
apaMeTpbI ¥ BHIIION-
HHUTB COTIIACOBAHHE
OTZEJIbHBIX YCTPOMICTB.

HexoropsimMu Meronamu
y4€Ta BIUSHUA
MIOBEPXHOCTU U
aTMoc(eps! 3eMmin Ha
napaMeTpsl U XapakTe-
PUCTHKH aHTEHH B
CUCTEMax CBS3H.

Y 10BJIETBOPUTEIBHO
(moporoBsIit ypoBeHb)

Hexoropble MeTouku coopa
Y aHaJu3a WHPOPMAIUH IS
(hOpMUPOBAHHUS UCXOTHBIX
JaHHBIX TIPH IPOSKTUPOBA-
HHUH CPEACTB CBSI3U H PAAA HX
3JIECMEHTOB.

Ha ocHoBe ananusa
cobpanHO# nHMOpMa-
IIUH MOXET BBIOpaTh
aHTCHHY U QHUICPHYIO
JUHAIO, OLEHHUTH MX
mapaMeTphl.

Hmeer npencrasieHue o
HCKOTOPLIX METOdaX
pacuéra napameTpoB U
XapaKTEpUCTHK aHTCHH,
(UIepHBIX TPAKTOB U
psiAa BXOASIIUX B HUX
YCTPOMCTB.

Komnerennusi ITK-9: YMeHne mpoBOAUTh pacuéThl 10 MPOCKTY CETEH, COOPYKEHUH U CPEJICTB
MH(OKOMMYHUKAIIUI B COOTBETCTBUU C TEXHUYECKHUM 33/IaHUEM C HCITIOIh30BAHHEM KaK
CTaHJAPTHBIX METOJIOB, TPUEMOB M CPEJICTB aBTOMATH3AIMH TIPOSKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3/JaBAEMbIX OPUTMHAIBHBIX TPOTPAMM.
st popMupoBaHUst KOMIETEHITUH HEOOXOIUMO OCYIIECTBUTD PSiJ] 3TAMOB. DTallbl
dbopMUPOBaHUS KOMITETEHITNH, IPUMEHSIEMBIE JITIS1 9TOTO BUBI 3aHATUN U UCIIOJIb3yeMbIe

Cpe/ICTBa OLIEHUBAHUS TIPE/ICTABIICHBI B Tabnuiie 2.2.

Tabnuua 2.2-3tansl OpMUPOBAHUS KOMITETEHIIUU U UCTIOJIb3yEeMble CPEACTBA OLIEHUBAHMS

CBUY B pa3nuyHbIX
MH()OKOMMYHHUKAITMOHHBIX
cucTeMax ¢ y4éToM
BIMSHUS YCIOBUI
pacnpocTpaHeHus
PazuOBOJIH U XapaKTepa
3€MHOU TIOBEPXHOCTH.

MHPOKOMMYHHUKAITMOHHBIX
CUCTEM pa3IUYHbIX
YaCTOTHBIX JHANla30HOB U
HA3HA4YCHUS B COOTBETCTBUH C
TEXHUYECKHUM 33JJaHUEM C
HCIIOJIb30BaHUEM CTAHAPT-
HBIX METOJOB U IIPOIPaMMHBIX
IIPOJYKTOB.

CocraB 3HaTH YMmers Bnanets
Conepxanue [Mpunnune Gpynkuuonupo- | [IpoBoauts pacyérsl anteHH 1 | OCHOBHBIMHM METOJIAMHU y4éTa
3TaIoB BaHUS aHTCHH M YCTPOUCTB | (HUIOCPHBIX TPAKTOB IS BIIUSIHUS yCIIOBUI

pacrpocTpaHeHUs PagHOBOIH
Ha IapameTpsl 1
XapaKTEepPUCTUKU aHTEHH B
MH()OKOMMYHHKAITMOHHBIX
cucTeMax.
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Buasl 3anatuii

Jlexiun.

I'pymnmoBsie KOHCYIBTAIINH.

CamocTrosTenpHas paboTta
CTY/ICHTOB.

Jlexiuu.

[IpakTrueckue 3aHATHS.
KoHTponbHbIe paboTHI.
TectupoBaHue.
CamocrosiTenbHas paboTa
CTYICHTOB.

[pakTHyeckue 3aHATHS.
KoHTpoabHBIE pabOTEHI.
Konnoxsuym.
CamocrosrenbHas paboTa
CTY/ICHTOB.

Hcnons3yemsie
CpeacTBa
OLICHUBAHHUS

KonTtpons
CaMOCTOSATEILHOU paboOThI
CTYJICHTOB.

DK3aMeH.

[IpoBepka nomanrHux
3aIaHuii 10 MPAKTUKAM
[TpoBepKa KOHTPOJIBHBIX
pabort. [IpoBepka TecToOB.
KoHTponb camocTosiTebHOM
paboTHI CTYCHTOB.

[IpoBepka qomantHux
3alaHui 110 IPAKTUKAM.
[IpoBepka KOHTPOJIBHBIX
paboT. AKTUBHOCTD Ha
KoJutokBuyme. KoHTpoIb
CaMOCTOSTENILHOM PabOTHI

DK3aMeH.

CTYAEHTOB. DK3aMeH.

OOmue XxapaKTeprCTUKH MTOKa3aTeNeil 1 KpUTepHeB OLICHUBAHMSI KOMITCTCHIIMH Ha BCEX JTarax
IIpUBEEHBI B Tabnuue 3.2.

Tab6muma 3.2. O0ume XapakTepUCTUKH TIoKa3aTeiel U KpUTEPUEB OIICHUBAHUS KOMITCTCHIITMHI

Ilokazarenu u kpurepuu

3HaThb

YMeTh

Bnaners

OTnrgHO (BBICOKHIMA
YpOBCHB)

[Mpuanmns! pyHKINOHUpOBA-
HUS AaHTEHH U YCTPOWUCTB
CBUY B pa3nu4HbIX
NH()OKOMMYHHUKAITMOHHBIX
cHCcTeMax C y4ETOM BIIMSHUSA
YCIIOBHH PacIpoCTpaHEHUs
PanuoBOJIH U XapaKkTepa
36MHOM IIOBEPXHOCTH.

[TpaBuabHO BEIOPATH
aHTeHHY U puaepHyIo
JIMHUIO, OLICHUTH UX
TapaMeTpsI ¥ BHIIIOJIHUTh
COTJIaCOBaHUE AHTECHHO-
¢buIepHOTO TpaKTa A
obecrieueHust paboThI
MH()OKOMMYHHKAIOH-
HOM CUCTEMBIL.

OCHOBHBIMH METO/IAMH
MIPOBEJCHUS pacuéra
rapamMeTpoB U Xapak-
TEPUCTHK AaHTCHH H
(HUIepHBIX TPAKTOB
JUtst ”THPOKOMMYHHKa-
IIHOHHBIX CUCTEM.

Xoporio (6a30BbIi
YPOBEHbB)

OO1me MpUHIKIBL
GbYHKIHOHUPOBAHHS aHTCHH
u ycrpoiicts CBY B
TEJIEKOMMYHHUKAIIHOHHBIX
CHCTEMaX C yIETOM BIIHSHUS
YCIIOBHH pacrpOCTpaHSHUsI
PaaNOBOIIH.

BriOpath aHTeHHY U
buaepHyIO JHHUIO,
OLICHUTh UX TIAPAMETPHI
U BBINOJIHUTH
COTJIaCOBAaHUE
OTZEIBHBIX YCTPONCTB.

HexotopeiMu meTonamu
Y MOXET MPOBECTU
pacu€T OCHOBHBIX
rnapaMeTpoB U
XapaKTEPUCTUK aHTEHH
¥ GUIEPHBIX TPAKTOB
U THPOKOMMYHHKA-
IIHOHHBIX CUCTEM.

VY 1OBJIETBOPHUTENHHO
(TIOpOTOBBIN YPOBEHB)

Nmeer npencrasienue oo
OOMIMX MPHUHITUIIAX
(GYHKIIMOHUPOBAHUS aHTEHH
u ycrpoiicts CBY B
UH()OKOMMYHHKAI[HOHHBIX
cucTeMax.

BriOpath aHTeHHY 1
bumepHyIO INHAIO,

OLICHUTb UX NapaMETPBL.

Hmeet npezncrasieHue o
HEKOTOPBIX METOJaxX
pacuéra napameTpoB 1
XapaKTEepUCTUK aHTEHH,
(buIepHBIX TPAKTOB.

CDOpMy.]'II/IpOBKa MoKa3aTesei u KPUTCPUCB OLICHUBAHUA JTaHHOM KOMIIETEHIINU IIPUBCJ/ICHA B

Tabiuue 4.2.
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Tabnuua 4.2. opMynupoBKa MoKazaTesneil 1 KpUTEpUEeB OLICHUBAHUS KOMITETCHIINN

OTnraHO (BBICOKHIA
YPOBEHbB)

3HaeT pu3ndeckue SBICHUS U
MIPOLIECCHI, TIPOUCXOASIINE B
MIPU3EMHOM CJIOE U B
noHocgepe, onpeaesonne
XapakTep pacrnpoCTpaHeHHUs
PaluoOBOJIH.

3HaeT (pu3nYecKue OCHOBEI U
MPUHIIUIIBI TOCTPOCHHUSI
aHTEHH U (HUACPHBIX
TPAKTOB.

Ymeetr 000CHOBaHHO
BBIOpAaTh HY)KHBIE
(dusHYecKre MOJIEIU U
MIPOBECTH OLIEHKY
rapamMeTpoB JMHUH
CBSI3H.

B 3agaHHOM 4acTOTHOM
IHMAIa3o0He CII0CO0eH
MIPEATIOKNTh AHTEHHO-
(bumepHbI TPaKT U
TIPOBECTHU PACUETHI €TI0
KOHCTPYKTHUBHBIX
1apaMeTpoB.

Bnageet ocHOBHBIMH
MeToJaMu pacuéra
apaMeTpoB JIMHUH CBA3U
C UCIOJIb30BAHUEM
(U3HMYECKUX MOJIETICH.
Brnaneet nHxkeHepHBIMU
METOAAMHU U MOXKET
TIPOBECTH PacCUET
apamMeTpoB U
XapaKTEePUCTHK aHTCHH H
(bUIepHBIX TPAKTOB.

Xopormo (6a30BbIH
YPOBEHbB)

Nmeer npencrasienne oo
o0mmmx puznyeckux
SIBJICHUSIX,, TPOMCXOIAIIUX B
OKOJIO3€MHOM MPOCTPAHCTBE,
BIIUAIONUX Ha
pacmnpocTpaHeHHe
PaJMOBOJIH.

3HaeT OCHOBHbBIC (DU3UUECKHE
MPUHIIUIIBI TOCTPOCHHUSI
AHTEHH U (DUIEPHBIX TPAKTOB.

CrocobeH npoBecT
OLICHKY [TapaMeTpOB
JIMHUY CBSI3H.
CnocobeH MpeIoxKUTh
AHTEHHO-(HICPHBIN
TPaKT U IIPOBECTH
pacy€Tsl €ero
KOHCTPYKTUBHBIX
napaMeTpoB.

Bnageetr HekoTOpEIMU
MeToJaMu pacuéra
MapaMeTpoB JIUHUU CBSI3U
C UCIOJIb30BAHUEM
(U3MYECKUX MOJIETICH.
Bnageet nHxeHEpHBIMU
METOZaMH U MOXKET
TIPOBECTH PacuéT
apaMeTpoB U
XapaKTePUCTHK
HEKOTOPBIX THIIOB aHTCHH
" GUIEPHBIX TPAKTOB.

Y 10BNETBOPUTEIHEHO
(TIOpOroBHIit YpOBEHD)

Nmeer mpeacTasieHne 06
OTACIIbHBIX (bI/I3I/I'~IeCKI/IX
SABJICHUAX, IPOUCXOAAIINX B
aTMocdepe, OKa3bIBAIOIIUX
BJIMSIHUC Ha PacrpoCTpaHe-
HHE PaHOBOIH.

Wmeer npeacrasnenne 00
OCHOBAaX TIOCTPOCHHUS aHTECHH
1 QUIEPHBIX TPAKTOB.

Mosxer npoBecTH
OLICHKY NTapaMeTpPOB
JIMHUU CBSI3U.

Mosxert BbIOpaTh
AQHTEHHO- (U ICPHBIH
TPaKT U IIPOBECTH
pacd€T HEKOTOPBIX €ro
KOHCTPYKTHUBHBIX
IapamMeTpoB.

Wmeer npencrasneHne o
HCKOTOPBIX ME€TOAax
pacdéra napameTpoB
JIMHUU CBA3H.

Wmeer npeacrasnenne 00
HWHXXCHEPHBIX METOAAX U
MO>KET IIPOBECTHU PacyET
rapamMeTpoB U Xapak-
TEPUCTHUK MPOCTEHIITIX
AHTEHH M (UIEPOB.

3. TunoBbie KOHTPOJIbHbIC 3aJAHUS

Jlyig peanuzanyy BhIIETIEPEYUCIICHHBIX 3a/1a4 00Y4YeHHsI UCIIONIb3YIOTCS CIEAYIOIIHEe

MaTepuabl:

TUIIOBBIE KOHTPOJIbHBIE 3a/1aHUS UM UHBIE MaTepHajIbl, HEOOXOUMBbIE JUIs OLIEHKU
3HAHWUW, YMEHUH, HABBIKOB U (MJIM) OIBITA AESITENbHOCTH, XapaKTEPU3YIOIIHUX 3TAIIbI
(bopMHpOBaHKS KOMIIETEHIIMH B IPOLIECCe OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl, B

COCTaBC:

3.1. TecTbl KAHTEHHBI».

B KaXJ10M TECTC HGO6XOI[I/IMO OTMETUTH ITPABUJIBHBIC OTBETEIL.

1. BHyTpeHHss 3a/1a4a TEOPUH aHTEHH IPUMEHUTENBHO K IMHEHHBIM aHTEHHAM O3HAayaeT
HAaxOX/CHUE:
1) pacnpeznesneHust MOJs BHYTPH POBOTHHKA,
2) TeMmeparypbl BHyTPEHHHUX IIIyMOB,
3) 3amac€HHOI B aHTCHHE DHEPIHH,
4) pacrpezienieHe TOKa BOJIb MPOBOIHUKA,
5) BXOIHOTO CONPOTHUBIICHHS AHTCHHBI.
16
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1)
3)

1)
2)

4)

1)
2)

2. PerreHue BHeNIHEH 3a1a4 TCOPUU aHTEHH OIPEICIISET:
BXOJHBIE TTapaMeTPhl aHTEHHEI,
pacrpezeneHye Mo Wik TOKAa B AHTCHHE,
XapaKTePUCTUKH N3ITy4eHHS aHTECHHBI.
3. Kakwue u3 aHTeHH OTHOCSTCS K JTJMHEWHBIM aHTCHHAM O€TYIICH BOIHBI?:
U3ITydaTesb B BUJE OTKPHITOTO KOHIIA BOJHOBO/IA,
neTieo0pa3HeIi Bubpatop Ilucromskopca,
HITHIPEBasi aHTEHHA JABIXKYIIIETOCS TPAHCIIOPTHOT'O CPENICTBA,
MUIAHAPAYECKas CipalibHasi aHTeHHA.
4. K KkakoMy THITy aHTEHH OTHOCSITCSI pAMOYHBIC aHTEHHBI?:
JINHEWHBIC,
anepTypHBIE,
AHTEHHBIC PEIICTKH.
5. Uemy paBeH ko3phueHT 4 B hopmye IS OLCHKH MHHUMAIBHOTO PACCTOSHUS JI0

. A 2 /5 2
IPaHULbI JabHEN 30HBI /A > A(a + b) / A, eci MakcUManbHas (a30Basi MOTPENTHOCTD

cocrapister T/4?:

1) 4=1, 2) 4=2, 3) 4=3, 4) A=4.

1)
2)
3)

1)
2)
3)
4)
5)

1)
2)
3)
4)

6. HaxyioHHas mosspu3aliysi — 3TO Takas, y KOTOPOU BEKTOP K cocrasnser HEKOTOPBIN yTOJI:
C OCBIO JIMHEMHOW aHTEHHBI, PACIOJIO0KEHHON HAKIOHHO K TUIOCKOCTH 3€MJIH,
C HaIlpaBJICHUEM PaCIpPOCTPAHECHUS BOJIHBI,
OTHOCHUTEIBHO TIOCKOCTH 3¢MIIH.
7. Kakyro nonsipu3aiiyio Ha3pIBalOT Bpallatoneics?:
BEPTUKAIIBHYIO,
TOPU30HTAIBHYIO,
HAaKJIOHHYIO,
Kpyrosyto,
SJUTMIITUYECKYIO.
8. VY kakux nojspusanuii BEKTOp K COXpaHSET CBOIO OPUEHTAITUIO B MPOCTPAHCTBE?:
Yy BEPTUKAIbHOM,
Yy TOPU30HTAIIBHOM,
Y HaKJIOHHOMH,
Yy KpYrOBOM,
Y DJUTANITUYECKOH.
9. IlpaBuibHBIE COOTHOIMIEHUS MEXAY KO3 puireHTaMu yCuieH!s, HalpaBIeHHOTO
JEUCTBUA U IOJIE3HOIO AECHUCTBUA:

D, =nG,
G, =D,
n=Dy/G,
n=G,/D,.
10. IllymoBas Temneparypa aHTEHHBI — 3TO TeMIIepaTypa:
Cpelibl, B KOTOPOH HAXOJIUTCS AaHTEHHa,
JI0 KOTOPOH pa30orpeBaeTcsl aHTEHHA B PEKUME IIEpEIayH,
COOCTBEHHBIX IIIyMOB aHTEHHBI B PEXHME IIPHUEMa,
BHEIIIHHX [IyMOB, BO3/ICHCTBYIOIMX HA IIPUEMHYIO aHTECHHY,

COOCTBEHHBIX ¥ BHEIIHHMX IIyMOB HpHCMHOI:I AHTCHHBI.
11. MHOXHUTEIb HAIpaBJICHHOCTH aHTCHHOM CHUCTEMBI — 3TO AuarpamMmma HaIpaBJICHHOCTU:

1) nMHEWHOro MPOBOIHUKA, IO KOTOPOMY TPOTEKAET MOCTOSIHHBIN TOK,

2) COBOKYITHOCTH HANpaBJICHHBIX H3JIy4aTesel, 00pa3yomx pereTKy,

3) cuctembl TOYCYHBIX U3JTydaTesei, HaXOAAIINXCS B y3JIax PEelIeTKH,

4) MHOXWTEIIb, Ha KOTOPBII HeoOXx0oauMo yMHOXHTH JIH snemenra, 4ro0s! momyunts J{H pemerku.
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12. Kak BIHSIOT IPY paBHOAMIUTUTYJHOM PacIpeesIeHNH JTUHEeHHbIe (Da30BbIe M3MEHEHUS Ha
JH nuHelHOM aHTCHHBI?:
1) npUBOAAT K CMELICHUIO HAIIPABJICHHUS MAKCUMa M3ITyYCHHS,
2) TMPUBOJAT K YBEIHMYCHUIO YPOBHS OOKOBBIX JICTICCTKOB,
3) NPUBOIAT K ACHMMETPHHU YPOBHEH OOKOBBIX JICIECTKOB OTHOCHUTEIBHO INIABHOTO,
4) mpHUBOIAT K YIIMPEHHIO T1aBHOTO Jenectka JIH,
5) MPUBOJAT K 3aIUIbIBaHUIO Hysel B JIH.
13. Cnoco0sbI moiaBiieHusI TOOOYHBIX (TU(PPaKIIHOHHBIX) MakcUMyMoB JIH B mTuHEHHBIX
penreTkax:
1) nupuMeHeHHE HATIPABJIECHHBIX JJIEMEHTOB,
2) yBeNMYEHHE IIara PeIeTKH,
3) yMeHblIEHHE mIara peneTKy,
4) npuMeHEHWE HEHATIPABJIEHHBIX JJIEMEHTOB,
5) He 3KBMIMCTaHTHOE PACTIONOKEHHUE HIEMEHTOB.
14. VY xakux HaCTPOCHHBIX BUOPATOPOB BXOJHOE COMPOTHUBIICHHE OOJIBIIE TIO CPAaBHEHUIO C
BXOJHBIM COIIPOTHBIICHHEM TOHKOTO MOJYBOJIHOBOTO JIMHEHHOTO BUOpaTopa?:
1) Bubpatop Hamenenko,
2) BuOparop I[Tucrosnbkopca,
3) Bubparop bpayne.
15. V kakux HaCTPOCHHBIX BUOPATOPOB BOJIHOBOE COIIPOTUBIICHHE MEHBIIIE TI0 CPABHEHUIO C
BOJTHOBBIM COIPOTHUBIICHHEM TOHKOTO MOJYBOJIHOBOTO JIMHEHHOTO BHOpaTopa?:
1) BuOparop Hanenenko,
2) BuGpatop Iucronbkopcea,
3) BuGpatop bpaye.
16. VY xaxoii U3 aHTEHH B OCEBOM PEXKHUME M3IyUCHHUS BBIIIC HAPABICHHOCTH?:

1) Y TPEXBUTKOBON LMIMHAPUYECKON CIIMPATIbHOM AHTEHHBI,
2) y LIECTUBUTKOBOW LIUJIMHAPUYECKON CIUPATIbHON AHTEHHBI,
3) Yy TPEXBUTKOBOM KOHUYECKOU CIMPAIIBHON aHTEHHBI.
17. 'V kaxoif U3 aHTCHH B OCEBOM PEXKHUME HU3JTyUeHHs MUpe pabouunii tuana3on?:
1) Yy TPEXBUTKOBON HUIMHAPUYECKON CIMPATbHON aHTEHHBI,
2) y LIECTUBUTKOBOW LIUJIMHAPUYECKON CIUPATIbHON AaHTECHHBI,
3) Yy TPEXBUTKOBOW KOHUYECKOU CIUPAIIBHON AaHTEHHBI.

18. Kakyo nonspusanuio B 0CEBOM PEKUME U3TYUECHUS] UMEIOT CIIUPAJIbHBIC AaHTEHHBI B
HarpaBJeHuu Makcumyma J{H?:

1) BEPTUKAIBHYIO,
2) HaKJIOHHYIO,

3) KPYTOBYIO,

4) AITUNITHYECKYO,
5) TOPHU30HTATBHYIO.

19. Kakas u3 aliCPTYPHBIX AHTCHH HA BOJIHE OCHOBHOT'O THUIIA B CPCAHECM MMECT HAMITYydIIICC
CcorjiaCcoBaHue CO CBO6OZ[HOM HpOCTpaHCTBOM?Z

1) KPYTJIBIA BOJHOBOI,

2) HPSIMOYTOJIBHBII BOJHOBO/I,
3) CEKTOpHUAJIBHBII PyIIOp,

4) MUpaMUJIATEHBIN PYTIOP,

5) KOHHYECKHH PYyTIop.

20. VY xakoro u3 onTUMAaIbHEIX pPyHnopoB 1Ipru OANHAKOBBIX MAaKCUMAJIbHBIX pa3dMepax Ha BOJIHE
OCHOBHOI'O THUIIa BBIIIC HaHpaBJ'ICHHOCTB?:

1) y H-cekropuansHoro,
2) y E-cexropuanbHoro.
21. Kaxkue THITBI aniepTYpHBIX aHTCHH B PaJJHOIUANa30H MPHIILTH U3 ONITUKH?:
1) BOJIHOBOJIHBIC U3JTy4aTeIH,
2) PYIIOPHBIC aHTEHHBI,
3) AQHTCHHBI Ha 3aMEJISIONINX JIMH3aX,
4) AQHTEHHBI Ha YCKOPSIIOLINX JINH3AX,
5) 3epKaJlbHbIE AaHTEHHBI.

22. Kakwe THIIBI aliCPTYPHBIX AHTCHH B PaAOANAIIa30H IPUIILIIN U3 aKYCTI/IKI/I?Z
18
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1) BOJIHOBOJIHBIC U3TyJaTelH,

2) PYIIOPHbIE AHTEHHEI,
3) AQHTCHHBI Ha 3aMEUIIOIHX JINH3AX,
4) AHTCHHBI HA YCKOPSIOIIHX JINH3aX,
5) 3epKalbHBIE AHTEHHEI.
23. Kakoii npoduis uMeeT Majioe 3epKaiio B Kiaccuueckoit cxeme Kaccerpena?:
1) cepuyeckuii,
2) apaboInIeCKHi,
3) THIEPOOTHUECKHIA,
4) AT THYECKUH.
24. Kaxoii npouib uMeeT Majoe 3epKaio B Kiaccuieckoit cxeme ['peropu?:
1) chepruecknui,
2) napaboJInYeCKuii,
3) rUnepOOIHIECKHIA,
4) SJUTUNITHYECKHUIA.

3.2. TeMbl KOHTPOJIbHBIX PadoT
1. dunepHble TPAKTHI
2. AHTECHHBI
3. PacnipocTpaneHue paiuoBOJIH

3.3. TeMbI JOMANTHUX 3aJaAHUA
. JIunum nepenauu ¢ T-BosiHaMu
. BotHOBOIHBIE TMHUY TIEpeavn
. Harpy>xeHHbIe oTpe3ku GpuaepoB
. Y3KOIIOJIOCHOE U HIMPOKOIIOJIOCHOE COTIacCOBaHUE
. [TapaMeTpsl 1 XapaKTEepUCTUKUA AHTEHH
. JInHeliHbIC aHTCHHEI
. BorHOBOIHBIE H3TyYaTeNd U PYIIOPHBIC aHTCHHBI
. JINH30BBIC aHTCHHBI
. 3epKanbHbIE AaHTCHHBI

O 0 1N LN AW~

3.4. Tembl caMocTOATEILHON PadoTHI
CoBniafaroT ¢ npuBEeAEHHBIMY B ITyHKTaX 3.2. ¥ 3.3. TeMaMy KOHTPOJIbHBIX Pa0dOT U
JIOMAaIIIHUX 3aJlaHu.

3.5. Dk3aMeHalHOHHBIE BONIPOCHI

1. CocraB u ctpoenue atmocdepsl 3emin: Tpornocepa, crparochepa, nonocdepa. lx cpoiicrsa u
napaMeTpbl. X0 3aBUCUMOCTH TEMIEPATyphl U IaBJICHUS OT BBICOTHI.
2. duznyeckue SBJICHUS TPU PACIPOCTPAHEHUH PAJMOBOIIH: HHTEphEpEHIHS, THPPaKIus, pepaKius,
paccesiHue, MOTJIOEHHE.
3. PacnipocTpaHenue painoBoiiH B cBOOOIHOM TpocTpaHcTBe. O0JIACTbh, CYIIECTBEHHAS MIPH
pacrnpocTpaHeHHUH, 1 OCHOBHBIE TTOTEPH B PaHOJIMHUH.
4. ®aKTophl, BIUAIOIINE Ha PACIPOCTPAHEHNE PAJMOBOJIH: 3€MHAsl IOBEPXHOCTh, Tponocdepa,
nonocdepa. OyHkIUs ocnadneHus.
5. Paccrosnue npsmoii BuanmoctH. MaTepdepeHiimontsie popMyIbl B ciydae TIOCKOH 3eMHON
MOBEPXHOCTH.
6. Y4acTOK MOBEPXHOCTH, CYIIECTBEHHBINH MPH OTpa)X€HUH BONH. OTpakeHHE paJHOBOJIH OT HEPOBHOM
3eMHOM noBepxHocTu. Kpurepuii Penes. Posib KOHLIEBBIX Y4aCTKOB TPacChl.
7. Ydaer cepuaHOCTH 3eMiTu B HHTEpPEepeHITMOHHBIX Popmynax. [IpuBeaeHHbIE BEICOTH aHTEHH.
8. Pedpakuust pammoBosH. Buasl TpomocdepHoit pedpakiym. OKBHUBAIEHTHBIM paguyc 3emuln.
TpomocdepHbie BOITHOBOIBI.
9. DnexTpudeckue mapameTpsl HoHochepsl. Biusane MarauTHOTO 1MOst 3eMiu. MlonocdepHsie u
MarHuTHble Oypu. PacnpocTpaneHne BepTHKAILHO HAIIPaBICHHBIX BOJIH. KpuTnueckas yactora.
10. PacnpocTpaHeHne HAKJIOHHBIX BOJIH B HOHOC(epe. 3aKOoH cekaHca. 30HbI MOTYaHHUS.
MakcruManbHO TPUMEHUMAs 9acToTa.
11. Ocobennoctu pacnpoctpanenusi YKB B ropoackux yciaoBusx.
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12. 3amupanwusi: THITH U TTapaMeTphl. PasHeceHne: Ha3HAUCHHUE U BHIIEL.

21. JIunuu nepenaun CBY. Kitaccudukaiius, TeXHuuecKue TpeOOBaHUS, OCHOBHBIC ITapaMeTPhI U
XapaKkTepUCcTUKU. BoHOBOE conpoTuBieHue, nucnepeus. Pagnonunus.

22. 3akpsiThie nuHun nepenayu CBY: koakcuanbHbIe U BOJTHOBOHBIC pa3IUYHBIX TUIOB. Kputnueckue
JUTHHBI BOJTH. BoTHa OCHOBHOTO THIIA U BBICIITNE THITHI BOJIH.

23. JIuaun nepenavyr OTKPHITOTO THIIA: JBYXIPOBOIHBIE, IOJIOCKOBBIE, C TIOBEPXHOCTHOW BOJTHOM,
BOJIOKOHHO-OIITHUECKHE.

24. MaremaTrueckast Mojienb tuany nepenadun CBY. BoHOBOW U KITACCHYECKHH TOIXOBI, CBI3b MEKIY
anmu. Pactipenenenns E n H, pesonancueie n skBuBaneHTHBIC ceueHms. I, KCB, KbB, pexxuMsr.
[ToBenenue monynst I B uaeanbHbIX U peaIbHBIX TUHUSX.

25. Tpancdopmarius CONPOTUBIICHHS B THHUU Tiepeaaun. [lonsTre nuielihoB, UX BXOIHBIC
compoTtuBieHus, mpuMeHeHus. Kpyrosas muarpamma Bonsnepra —Cvura, €€ mocTpoeHHe W TPUMEHEHHS.
26. Y3KOMNOJIOCHOE COTIaCOBAaHME AKTUBHBIX M PEaKTUBHBIX HarPy30K: YeTBEPTHBOIHOBBIC
TpaHchOpPMAaTOPBI, MOCIIeI0BATENIbHBIE U MapaJlleJIbHbIe KOMIIEHCUPYIOIINE peakTHBHOCTH. UX
peanmzanys B BOJTHOBOIHON TEXHUKE M CXEMBI 3aMEIICHUSI.

27. TUTIOBBIC DIIEMEHTHI AT KOAKCHAIBHBIX 1 BOTHOBOAHBIX JIIT CBY: akTHBHBEIC U peaKTHBHEIE

Harpysku, 4€TBEPTHEBOJIHOBBIC U30JATOPHI, ITIOBOPOTHI, KOAKCHUAJIbHO-BOJIHOBOAHBIC ITEPEXOIBI.

28. O0BEMHBIE Pe30HATOPHL, MX BKIIOUCHHS B TPAKT. THUITBI KONeOaHUiA, HATPY>KEHHAS 1
HeHarpyxeHHas 1ooporaoctu. [IpumeHenus.
29. Muoronomrocauku CBY. Marputet [S], [Z], [Y]. McnbITatensHbIe pexXKUMBI, HAXO0XICHNE
JJIEMEHTOB MaTpPUI], UX (UIUUECKUI CMBICII.
30. Muoronomtocarku CBY. CBoiicTBa B3aMMHOCTH, CHMMETPHH, HETUCCUTIATUBHOCTH. M 1eanpHbIe
MaTpPHIIBI.
31. IlpuHIMI JEKOMITO3UIUH NTPH aHATU3E COCTABHBIX MHOTOIIOIFOCHUKOB.
Martpuna [A] , usuueckuii CMBIC e€ 3JIEMEHTOB, CBsI3b ¢ MaTpuieH [S].
32. VineanbHble BEHTUIb, IUPKYJISATOP U HAPABJICHHBIN OTBETBUTENb, UX MATPHIILI [S], CBONCTBA U
Ha3HaYCHHE.
41. JanpHss, TPOMEXYTOUYHASI M OJIMYKHSSL 30HBI aHTEHHBI. MIX IpaHUIIbI U CBOHCTBA MOJCH.
42. Haznauenue u knaccudukanus antenH. AMmumtyanas JJH, HopmupoBka, e€ ¢popma u mupuHa,
rpaguueckoe n3odpaxenue. ®a3oBeiil neHTp. LleHTp u3nyyeHus.
43. MOIIHOCTh U CONPOTHBIICHUE U3IYUEHHs aHTECHHBI. BXOIHOE CONMPOTHUBIICHHE.
44. Ionsgpuzanus, e€ BUIbI, HEOOXOAUMOCTH yuéTa npu npuéme. [IpuHINT 37IEKTPOAMHAMUYECKOTO
1noJ00HsI U ero UCIOJIb30BaHUE IIPH UCCIIEIOBAHNH aHTEHH.
45. KHA, KITJ] u KY anrtennsl. [leiictBytomias qmHa. J{nana3zon pabodnx 4acToT.
46. IlpuémHublie aHTeHHbI. DKBUBaJIeHTHas cxema. @opmyna Heiimana mst 9/1C.
[IpuHLIKIT B3aMMHOCTH M €T0 UCIIOJIB30BaHHUE MPH UCCIIEJOBAHUN aHTEHH.
47. DddexTuBHas miomaas aHTeHHsb!, cBa3b ¢ KH/I u aeiictByromei gnunoit. lllymoBas Temnepatypa,
IIyTH €€ CHUXKEHUSI.
48. Pexxum cupHOTO curHana B paguonuauy Ha HY u CBY. DHepreTndyeckne COOTHOMIECHUS
Ha CBY B nenu npuéMHON aHTEHHBI B COTVIACOBAHHOM M PacCOITIACOBAHHOM PEXKHUMAX.
49. CuMMeTpuYHBIN 3JIeKTpUUecKuil Bubparop. Pacnipenenenue Toka, {H, conporusieHne n3nydeHus,
nercrBytomas qmaa, KH/I, BXoaHOE compoTrBIeHNUE.
50. KoHCTpYKIMH CUMMETPHUYHBIX 1 HECUMMETPHYHBIX BUOpaTopoB. COCOOBI MX MUTAHUS IIOCPEACTBOM
JBYXIPOBOJHON U KOAKCUAJIBHOM JIMHUH.
51. CriocoObI paciiupenus pabouero quana3ona BuOpaTtopHbix anteHH. llenessie usnydarenu. [Tpuniun
JIBOMCTBEHHOCTH W €T0 UCIIOJIB30BaHHUE ITPH UCCIIEIOBAHUY aHTEHH.
52. AuTeHHbI Oeryieil BOJIHBI: CIUPaJIbHbIE, AUIIEKTPUIECKUE, TUPEKTOPHBIE. Y CTPOHCTBO, MPUHLIUIT
JIEUCTBUSA, IPUMEHEHUSL.
53. BonHOBOAHBIE M3ITydaTeNd U PyTIOPHbIE aHTEHHBI. ATIEPTYPHBIN MeTOI pacyéra. Y CTpOHCTBO,
MIPUHLUI IEHCTBUS, TPUMEHEHUS.
54. JIuH30BBIC aHTEHHBI HA 3aMEIJISIONINX M YCKOPSIONINX JinH3ax. JIun3el JltoHeOepra. Y cTpoicTBO,
MIPUHLIMT 1EHCTBUS, TPUMEHEHUSI.
55. Ilapabonuueckue 3epKaTbHbIe aHTEHHBI, OJTHO3EPKAIbHAS U IByX3€pPKaTbHAS CXEMbI. ATIEPTYpPHBIH
MeTOJ pacuéra. Y cTpONHCTBO, MPUHIUN JEHCTBHS, TPUMEHEHUS.
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4. Meronu4ecKkue MaTepuaIbl

Jlist obecriedeHust yaeOHOTO MpoIiecca U perieHus 3a1a9 00ydeHUs UCTIOb3YIOTCS
COBIAJIAIOIIKUE C MYHKTOM 12 paboueil mporpaMMBbI 10 JUCIUILIMHE CISTYOIINE
METOAMYECKUE MaTePHAIIbI:

a) OCHOBHasl JINTepaTypa:

2. PacmpocTtpaHeHue pajMoOBOJIH M aHTCHHO-(PHAEpHBIE YCTpPOWCTBA [DJIEKTPOHHBIN
pecypc]: Yueonoe nocodue ¢ rpudpom Cu6POYMO / bysiros F0.U., 'omwmn I'.T.; Tomck:
TYCVYP, 2013. — 300 c. — Pesxum mocryma: http://edu.tusur.ru/training/publications/3608

2. AwnTtennsl [ Onexrponnslii pecypc]: Yuedbnoe nocobue / I'omun I'. I'.; Tomck: TYCVYP,
2012. — 145 ¢. — Pesxum mocryma: http://edu.tusur.ru/training/publications/2794

0) J0MOTHUTEIbHAS JINTepaTypa:

3. Ycrpoiictea CBY u anTeHHbI [DeKTpOHHBIH pecypc]: YuebHoe mocobue / B. A.
3amotpunckuii, JI.W. [llanruna; Tomck: TYCVYP, 2012. — 223 ¢. — Pexum noctyna:
http://edu.tusur.ru/training/publications/712

4. YcrpoiictBa CBY u antennsl: YueOnuk s By3os/ J.1. Bockpecenckuii u ap. — M.:
Pannorexnuka, 2006. — 375c¢. (20 3k3.)

5. T.A. Epoxus u np. AHTeHHO-(UACPHBIC YCTPONUCTBA U PACIIPOCTPAaHEHHE PATHOBOIH. —

M.: TI'opstuas muaus — Tenekom, 2004. — 491 c. (42)

B) NlepeYeHb METOAUYECKNX YKA3aHUI 110 OPraHM3aALMU CAMOCTOATEIbHON padoThl
CTY/IEHTOB, 110 JIA0OPATOPHBIM padoTaM M NPAKTHYECKUM 3aHATHAM:
7. YcrpoiictBa CBY u anTeHHBI [DIEeKTPOHHBIN pecypc]: YueOHo-MeToauueckoe nocodue
[0 OpraHM3alK camocTosTeNnbHOi padoTsl cryaeHtoB / I'. I'. ['ommna — Tomck: TYCVYP,
2010. — 42 c. Pexxum noctyna:http://edu.tusur.ru/training/publications/7
8. CxamspHbIii aHaNM3aTOp mMapaMeTpoB Heneid P2M [DnexkTpoHHbIil pecypc]: PykoBoacTBo
K sadoparopuoii padore / Tommn I'.I'., ®arees A.B. Tomck: TYCVYP, 2013. — 47 c. —
Pexxum nmoctyna :http://edu.tusur.ru/training/publications/3729
9. HMccnenoBanue auarpaMMbl HalIPaBICHHOCTH NMapabOIMUecKOl aHTEHHBI 0 U3MEPEHHSIM
noJis B lajibHEN U OMKHEN 30HaX [DIeKTpoHHBIN pecypc]: PykoBoacTBo k mabopaTopHoit
pabote / I'ommn I'.I'., ®areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum nocryma:
http://edu.tusur.ru/training/publications/3700
10. HccnenoBanune NUAJIEKTPUUECKUX aHTEHH [DNEKTPOHHBIN pecypc]: PykoBoacTtso
K Jabopa-topHoil padore / I'ommn I'.I'., darees A.B. — Tomck: TYCVYP, 2013. — 23 c.
Pexxum noctyma: http://edu.tusur.ru/training/publications/3722
11. HccnenoBanue ¢heppuTOBBIX BEHTUIIEH U IIUPKYIATOPOB [ DIEKTPOHHBIN pecypc]:
PykoBozcTBO Kk mabopatopHoit pabote // [Tanycosa E. B., Cokonosa XK. M., Hukudopon
A.H., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum noctyma:
http://edu.tusur.ru/training/publications/3730
12. HccnenoBanue BIUSHUS paclpelielieHuss MOJs B packpblBe AaHTEHHbI Ha €€
MarpaMMy HampaBJIeHHOCTH [DJNEeKTpOHHBIH pecypc]: PykoBojacTBo k nabopaTopHOM
pa6ote / ['omun I'.T"., ®areeB A.B., lllaaruna JI.U.— Tomck: TYCVYP, 2013. — 28 c. Pexxum
nocryma: http://edu.tusur.ru/training/publications/3699
7. Tommn I'.I'. Antennsl u ¢unepsl. COopHUK 3amay ¢ (opMmynamMu U pelIeHUSIMU
[OnexTpoHHbIi pecypc]: YueOHnoe mocobue. — Tomck: TYCVYP. — 2012. — 237¢. Pexum
noctyma: http://edu.tusur.ru/training/publications/2795
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