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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

Henbro npenonaBanus AucUMILIMHBL «PacnpocTpaHeHne paavoOBOJH 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 TIOJICTUJIAIOIIEH TOBEPXHOCTH, TPOTIOC(EPBl 1 HOHOC(EPHI.

3agayaMu JUCHUIIIMHEL SABIISIETCS U3YUYECHHE:

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

® OCHOBHBIX KOHCTPYKIMH U TapaMETPOB MEPENAIOIINX U IPUEMHBIX AHTEHH,

® pacmpoCTpaHEHHUs PAJUOBOJIH B CBOOOIHOM 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 HallpaBjeH Ha (pOpMUpOBaHME KOMIIETEHIIUH!

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

® yYMEHHMEM NPOBOJUTH PACUYETHI IO IPOEKTY CETEN, COOPYKEHUM U CPELCTB
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 u3yuyeHus: AUCUUILIMHBI CTYACHTBI 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/JaHUI0 U
COBPEMEHHOMY YPOBHIO DPa3BUTHUS TEOPHUM U TEXHUKU KOHCTPYKIMM aHTEHHO-(HIEPHBIX
ycTpoiicTB cucteM paauocssizu (I1K-9);

enaoems:

e OCHOBHBIMH METOJaMHU pacuéra W MaTeMaTH4ecKoro mopenuposanus, Bkmoudas CAIIP,
HapaMeTpOB U XapaKTePUCTUK aHTEHHO-(QUACPHBIX 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. OBFBbEM JUCHUIJIMHBI U1 BUAbI YYEBHOUN 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. COAEP)KAHUE JUCHUIIJIMHBI

5.1. Pa3aennl AMCHMILINHBLI M BUAbI 3aHATHH

Ne HanmenoBanue 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 JTMHUM TIepegadn 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 JEeKIIMOHHOTO 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 THHUI 6 ITK-8,
U [IACCHBHBIC I1K-9
YCTpOMCTBa
1 PerynspHsie JluHun: AByXIPOBOIHBIE, KOAKCHAIIBHBIE, TTOJIBIC 2
JIMHUY Nepetadn BOJIHOBOJIBI, BOJIOKOHHO-ONTHYECKUE JTHHHUH.
CTpyKTypHl IOJIEH, TEXHUUECKHUE XapaKTEPUCTHKH,
TIPUMEHCHUS.
2 Jluanu nepenaun dopmyna TpaHCHOpMAIHS CONPOTHBICHUI. 2
KoHeuHOU anuHbL. | Kpyrosas quarpamma Bosnbnepra-Cmura.
CornacoBanue CorlacoBaHHbBIE U PEaKTUBHbBIE HArPy3KH, HITCH(BI.
VY3K0MmonocHOe coriaacoBanue. YeTBepTbBOIHOBBII
TpaHnchopmarop. MeTo; KOMICHCUPYIOIIHUX
pEeaKTUBHOCTEH COTTIacOBaHMS IPOU3BOIBHBIX
Harpy3ok. [llnpokononaocHoe corjiacoBaHue.
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-, MECTU- U
BOCHEMUITOJIIOCHUKOB. KackaaHble coetnHeHNs
MHOTOIOTIOCHUKOB. [IpHHIINT IEKOMITO3UIIHH.
AJTOpUTM 00BETUHEHHUS YCTPOMCTB B OOIIHMIT TPAKT.
AHTEHHBI 10 I1K-8,
IK-9
4 ITapameTpsbl JlanbHsst, MpOMEeXyTOUHAsT U OJIUKHSIS 30HBI 2
Nepearonux u U3Ty4eHus anTeHH. KoMIiekcHas BeKTOpHas
MpUEMHBIX aHTEHH | JuarpaMma HallpaBJIeHHOCTH, noyspuszanus, KH/I,
KO3 puImeHT yeuneHus, 3QGeKTuBHAS [UIMHA H
wromans anteHH. [llymoBast Temmneparypa.
5 Jlunetinsre CumMmeTpuuHBIE ~ BHOpaTop, ero  amarpamma | 2
AHTCHHBI HalpaBJIeHHOCTH, BXOJ/IHOE COIPOTHUBJICHHE.
[eTmeoOpa3HeIii BHOpaTOp [Mucronrpkopca.
[upoxkononocHsle BuOparopsl. Hecnmmerpuuanbie
ITHIpeBbIe  BHOpaTophl. CBsi3aHHBIE BHOPATOPHI.
IIpumenenust.
6 AnepTypHbIe BHelHsist 1 BHyTPEHHSIS 331241 TEOPHHU anepTypHbIX | 2
AQHTEHHBI aHTeHH W MeToAsl WX pemenus. Koadduument
HCTIOB30BaHUS MTOBEPXHOCTH AQHTCHHBI.
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 HETIPEPHIBHBIE M AWCKPETHBIC 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
noHocepHbIX 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 MHOXHTEIb OClIa0neHus.

Omnpenenenne 001acTH IPOCTPAHCTBA,
CYIIECTBEHHOH NPU pacipoCTpaHEHUH PAIHOBOIIH.
Pacuér nosns npu NOJHSATHIX aHTEHHAX B 30HE
mpsiMoii BuauMocTH. MHTepdepeHInonHbIe
¢dopmynbl. 30Ha, CyIeCTBEHHAS IPH OTPAKCHUH.
JmarpaMmbl HalpaBICHHOCTH MOHATHIX AaHTCHH.
VYuer cepruaHOCTH 3eMITH TIPH PacTIpOCTPaHCHUH
PanvoBOIH B OCBEHIEHHOI 30He. Pacdér momnst mpu
HHU3KO PacIIOJIOKECHHBIX aHTeHHaX. PacpocTpanenne
PaMOBOJIH B TOPOACKUX YCIOBHSIX.

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

OkBuBaNeHTHBIH paaunyc 3emun. Cepxpedpakuus.
Paccesnue ~ paguoBonH  Ha  TponocdepHbIX
HEOTHOPOIHOCTSIX. Jansaee TpomnochepHoe
pacupoctpanerue (JTP). [lormomenne pagroBoiH B
Tponocdepe.

10 Pacnipoctpanenne | Crpoenune noHocdepsl. Pu3ndeckue NpUINHBI

5.3 Pazaenbl JMCUMIIMHBI K MEAKIUCHUIIIMHAPHBIE CBA3H € 00ecneYnBAK MU
(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 TMCUUNIHHBI

1 | DnexkrpomarHuTHas
COBMECTHMOCTb U YIIPaBJICHUE
PaarodacTOTHBIM CIEKTPOM

+ |+ + |+ |+ |+ |+
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5.4 CooTBeTCcTBHE

KOMIleTeHIU, (opMUpPyeMBbIX NPU H3YyYEHUH JAMCUHUILUIMHBI, 1 BHI0B

3aHATHH
Komnerenuun JI JIP II CPC DopMBI KOHTPOJIS

K-8, + + + + Omnpoc Ha 1abopaTOpHBIX paboTax M MPAKTHYECKUX
IIK-9 3aHATHSIX. KOHTpOMBHBIE paboTHI, TECTHI, SK3aMeH
TIK-8, + + + BrinonHeHue 3a1anuii 1o NPaKTUYECKUM 3aHIATHSIM,
IIK-9 3aIuTa OTIETOB IO Ja0OPaTOPHEIM paboTam
TIK-8, + + + + AKTHBHOCTb Ha 3aHATUSIX U CBOEBPEMEHHOE
I1K-9 BBITIOJTHEHHE 3a1aHAN

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
TEXHOJIOTHH, KOTOpPBIE OOECIICUMBAIOT JIOCTIKEHUE IUTAHUPYEMBIX PE3yJIbTaTOB OOydeHUs
COIJIACHO OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMe U ¢ y4€ToM TpeOOBaHUN K 00bEMY 3aHATUH B
WHTEPaKTUBHOU popme.

Dopmel Jlexmun JlaGoparop- [IpaxTnueckue Beero
Mertoabl HBIE pabOTHI SAHSTHS
OO0paTHas cBsI3b (OIPOCHI HA JICKIUAX, HA
MPAKTHYECKUX 3aHATUAX, TIPH 2 2 4 8
MIPOBEJICHUH JTA00PATOPHBIX paboT)
PaboTa B xomMaHze (BBITIOHEHHE
nmabopaToOpHBIX pabOT, COCTABIEHHUE U - 4 - 4
3aIUTa OTIETOB)
HToro mHTEpaKTUBHBIX 3aHATUN 2 6 4 12
7. JABOPATOPHBIU ITPAKTUKYM (18 uacoB)
Ne paznena HaumenoBanue nabopatopHbix paboT Tpyno- OK, IIK
IUCHUMIINHEBI E€MKOCTh
(dac.)
2,3 HccnenoBanue GheppuUTOBBIX BEHTUJICH U IUPKYAATOPOB | 6 TK-9
5 UccnenoBanue quaneKTpUUeCKUX aHTEHH 4
6 Hccnenoanue quarpaMmMbl HalpaBJIEHHOCTH 4
napaboIUYeCKO aHTEHHBI 110 U3MEPEHUSIM TIOJIS B
IalbHEeH U OIMMKHEH 30HaX
6 Uccnenoanue BIusiHUA pacipeaeieHus NoJis B 4
pPACKpBIBE AHTECHHBI HAa €€ HMarpaMmy HaIpaBJICHHOCTH
8. IPAKTUYECKUE 3AHSTUS (18 yacos)
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/ | MUCUIUTUTHHBI 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 YCIIeBAeMOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010
Ne 1902) u ocHoBaHa Ha OaJIBLHO-PEHTHHIOBOM CHCTEME OIICHKH YCIEBAEMOCTH, KOTOpas
BKITIOUACT TEKYIIUH KOHTPOJIb BBITOJIHEHUS 3JIEMEHTOB 00bhEeMa JUCIUTUIMHBI MO DJIEMEHTaM
KOHTPOJISI C TIOJIBE/ICHUEM TEKYIIIETO pEeHTHHTA.

IMpaBuaa ¢opMupoBaHusi MATHOANIBHBIX OIEHOK 32 KaXIYI0 KOHTPOJILHYIO TOUYKY
(KT1, KT2) ocymiectBnsieTcsi IyTeM OKpYTIEHUS BEIMYUHBI, PACCYUTAHHOH 1O (hopmyIie:

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

x=1,2

Tpebyemas _cymma _6amio8 _no _6auibHOll _ packiaoke

HUTOoroBpiii KOHTPOJIb OCBOCHHMS JUCUUIUIMHBI OCYLIECTBIIIETCS HA DJK3aMEHE IO
TPaAUITMOHHONW TATHOATbHON TmKane. OO0s3aTeNbHBIM YCIOBHEM TIEpea cladei sK3aMeHa
SBJISICTCS BBINIOJHEHHUE CTYJIEHTOM HEOOXOAMMBIX MO paboueil mporpamme sl JUCLUIUIMHBI
BUJIOB 3aHATUMN: BBINOJHEHUE U 3alllUTa pPE3yJbTaTOB JIAOOPATOPHBIX pPAa0OT, BBHINOJIHEHHE
KOHTPOJIbHBIX PabOT ¥ 3a/laHUM Ha MPAKTUYECKUX 3aHATHUSAX.

DK3aMEHAIIMOHHBIA OWJIET COACPKUT TPH BOMpoca. MakcHMallbHAsl OIEHKa 3a KaXKIIbIi
Bonpoc cocraBiger 10 GamioB. MakcuMmanbHas 5K3aMEHAllMOHHAs OlleHKa cocrtaiser 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 6a1JI0B 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 KOHTPOJILHOI 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% oT MakcuMalIbHOI cyMMbI OayutoB Ha naty KT

< 60 % oT MakCHMaJIbHOI cyMMBbI O0aJutoB Ha naty KT

N W~

Ta6auna 11.3 Ilepecuér cymMbl 6a/J10B B TPAAMIMOHHYIO U MEKIYHAPOIHYI0 OLIEHKH

Hrorosas Cymma ﬁaJ'lJ'IOB, YYuTbIBACT

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

Ouenka (ECTS)

5 (oTnM4HO) (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 (HeyI0BIETBOPUTEIHHO
(He 3a4TeHO) (neyn p )

Hwuxe 60 6aa10B

12. VYYEBHO-METOJUYECKOE U ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUILINHDI.

a) OCHOBHAsI JIUTepaTypa:

1. PacnpocTpaneHue pavoOBOJH W AaHTEHHO-(QHJIEpHbIE YCTpOHMCTBA [DIEKTPOHHBIH
pecypce]: Yuebnoe nmocooue ¢ rpudom CuoPOYMO / Bysnos FO.U., Tommn I'.T7.; Tomck:
TYCVYP, 2013. — 300 c. — Pexxum nmoctyma: 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 PACIIPOCTPaHEHHE PAIHOBOJH. —
M.: T'opstuas muaus — Tenekom, 2004. — 491 c. (42)

B) NlepeYeHb METOANYECKUX YKA3AHUI 110 OPraHN3alMi CAMOCTOATEIbLHON padoThl
CTYAEHTOB, M0 J1A00PATOPHBIM PadoTaM M NPAKTHYECKUM 3aAHATHIAM:
1. YcrpotictBa CBY u anTeHHBI [DneKTpOHHBINA pecypc]: YueOHO-MeToIuuecKoe mocooue
[0 OpraHu3alyd caMocTosATeabHON padoTel ctyaentoB / I'. I'. I'ommn — Tomck: TYCVYP,
2010. — 42 c. Pexxum goctyna: :http://edu.tusur.ru/training/publications/7
2. CxanspHblii aHaM3aTop napaMmeTpoB ueneir P2M [Dnektponsslil pecypc]: PykoBoacTBo
K nabopartoproii pabore / I'ommnu I'.I'., ®aree A.B. Tomck: TYCVYP, 2012. — 36 c. —
Pexxum nmocryna: :http://edu.tusur.ru/training/publications/3729
3. HccnenoBanue auarpaMMbl HallpaBJIEHHOCTH MapabOoIMuyecKol aHTEHHBI 10 U3MEPEHUSIM
MOJIsL B IalibHEN U OJvbKHEH 30HaxX [DNeKTpOHHBIN pecypc]: PykoBomcTBo k mabopatopHOi
pabore / I'ommu I'.I'., ®areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum pgocryna:
http://edu.tusur.ru/training/publications/3700
4. UccnenoBanue IUAICKTPUYECKUX aHTEHH [ODJIeKTpoHHBIN pecypc]: PykoBoacTBo k
nabopa-topuoii padore / 'omwun I'.T"., @areeB A.B. — Tomck: TYCVYP, 2013. — 23 ¢. Pexum
nocryna: http://edu.tusur.ru/training/publications/3722
5. UccnenoBanue GpeppuTOBBIX BEHTHIICH U UPKYIATOPOB [ DIEKTPOHHBINA pecypc]:
PyxoBoacTBO k naboparopHoii padote // [Tagycosa 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
6. MccnenoBanue BIUSHUS pacIipe/ielieHUs MOJIsi B PacKpblBe aHTEHHBI Ha €€ quarpammy
HAPaBIEHHOCTU [DNEKTPOHHBIN pecypc]: PykoBoacTBo k jmaboparopHoit padote / ['ommn
I'T., ®arees A.B., llanruna JL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexum pgocryna:
http://edu.tusur.ru/training/publications/3699
7. Tommn I'I'. Antennsl u ¢Quuepsl. COOpHHK 3amad ¢ (GopMyJIaMH M PEIICHUSIMU
[OnexTpoHHbIi pecypc]: YuebHoe mocobue. — Tomck: TYCVYP. — 2012. — 237c. Pexum
noctyna: http://edu.tusur.ru/training/publications/2795

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI.
YuebHo-HccnenoBarenbekas gaboparopus «MUKPOBOJIIHOBas TEXHUKay, ayl. 328 PK.
Paboune mecta 000pyA0BaHbI KOMIBIOTEPAMH C BBIX0/I0M B MIHTEpHET.

14. METOANYECKHUE PEKOMEHJALIUU 110 OPTAHU3ALIMU U3YUEHUSA
JUCIUIIVIMHBI.

O0béM yacoB, MPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM JUISl U3YYEHUS JUCLUIUIMHBI, I10-
3BOJISIET OCBETUTHh TOJBKO Hambosiee BaKHbIE MOMEHTBI M PACKPBITH 0a30Bble MOHATHUS IPH
yreHuHu Jekuuid. [loaToMy mnpu peanus3anu NOporpamMMbl CTYAEHTHI JOJDKHBI padoTaTh
CaMOCTOATENIBHO KakK IpU IOBTOPEHUH JIEKUHOHHOTO Marepuana, TaKk U IIpU MOATOTOBKE K
7a00paTOPHBIM U MPAKTUYECKUM 3aHATUSAM, K KOHTPOJIbHOM padoTe miM KOJUIOKBUyMYy. Jlis
oOecnieyeHns 3(h(HEKTUBHOTO YCBOEHHsI CTyJ€HTaMU MaTepUaoB AUCLUILIMHBI HEOOXOIMMO Ha
MIEPBOM 3aHATHM MO3HAKOMHUTH MX C OCHOBHBIMU IMOJIOKEHMSIMH W TpeOOBaHUSMHU paboueit
[IPOrpamMMbl, C IOJUICKAIIMMHU H3YyYEHUIO TEMaMH, CIHUCKOM OCHOBHOW M JIOIIOJIHUTEIIBHOU
JUTEpPaTyphl, C MOJOXKEHUSAMU OaIbHO-PEHTHUHIOBOW CHUCTEMBI OIIEHKM YycreBaeMocTH. Ha
JeKIHUIX HeoOXoAuMo oOpaiarh BHUMAaHHE Ha OCOOEHHOCTH NPUMEHEHHUs paccMaTpHUBaEMOro
MaTepuaia B IOCIEAYIOUNX Kypcax, a Takke B Oynyiiel npodeccuoHanbHOU aedarenbHocTu. B
y4eOHOM TMpoliecce TNPUMEHSAIOTCS HWHTEPAKTHBHBIE METOJbl OOyuYeHUsS s YBEIMYCHUS
3aMHTEPECOBAHHOCTHU CTYICHTOB U MOBBIIICHUS X KOMIIETCHIIUH.
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Ilpuioxkenne K padoyeii mporpavme

MUHHUCTEPCTBO OBPA3OBAHUSI U HAYKH POCCUNCKOM DOEJEPALINU

DenepanbHOe rocy1apeTBeHHOE BIOKETHOE 06PA30BATENLHOE YUpPeKAeHHE
BBICILIETO NMPOhecCHOHATLHOTO 06pazoBaHus

«TOMCKHUHM I'OCYJIAPCTBEHHBII YHUBEPCUTET CUCTEM
YHPABJEHUSA U PATUODJEKTPOHUKH» (TYCYP)

- YTBEPXK/IAIO
Hf)p}flﬂop 1o y4eOHoii pabore
/’ .0, ILE. Tposin

IS4 20161

@®OH/I OUEHOYHBIX CPEJICTB 1O YYEBHOM JJUCLIUTIJIUHE

Pacnpocn)aﬂelme PAa/IMOBOJIH U AHTEeHHO-thuaepHbLIe YCTPOUCTBA CHCTEM

MOOWJILHON CBSI3U

YpoBeHb 0cHOBHOIT 06pa3oBaTeNIBLHOI TPOrPAMMbI bakanappuar

Hanpagienne noaroropkn 11.03.02. — MHDOKOMMYHHUKALIMOHHBIE TEXHOJIOTHH U CUCTEMbI CBI3H

Mpodumas «CucTeMbl MOOUILHOMN CBSIZUY

®opma o6ydeHust o4Has

daxyabTer Pagnorexnuueckuii

Kageapa paanorexHuyeckux cucrem (PTC)

Kype TpEeTUH CemecTp _ 1IECTOM

VuyebHbiii nuian Haéopa 2013, 2014, 2015 ronos

Jauér HeT cemMecTp And. 3auér HeT cemecTp

JK3aMeH H1ecToil cemectp

Tomcek 2016


ggg
Штамп

ggg
Штамп


1. BBeaenue

@®onp onenounslx cpeact (POC) sBnsgercs mpuiiokeHHeM K paboueil mporpamme
mucuuIuiueel - «PacrpocTpaHeHre pajMoOBOJIH M aHTEHHO-(UAEPHBIE YCTPOMCTBAa CHUCTEM
MOOWJIBHOW CBSI3W» M TPEACTABIACT COOOW COBOKYMHOCTh KOHTPOJIBHO-H3MEPUTEIBHBIX
MaTepHajoB (TUIIOBBIE 33/1a4H, KOHTPOJbHBIE PaOOTHI, TECThI) © METOAOB MX HCIIOJIb30BAHMS,

NpEAHA3HAYEHHBbIX i1 HU3MEPEHUs YPOBHS JOCTHIKEHHSI CTYJIEHTOM YCTaHOBJIEHHBIX
pe3yIbTAaTOB OOYUCHHSI.
®OC 1o AUCHUIUIMHE MCHOJIB3YEeTCSl NpPU NPOBEICHUM TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTM UM IPOMEXYTOUYHON aTTecTalluud CTyJIeHTOB. IlepedyeHb 3aKpeIuIEeHHBIX 3a
JTUCIUTIIIMHON KOMIIETEHITMI TpuBeAEH B Tabuie 1.
Tabmuna 1 — [lepedenp 3akpemIEHHBIX 32 AUCUUIUIMHONW KOMITETEHIINN
Kon ®opMyJIMPOBKA KOMIIETEH MU Jranbl GopMHUPOBAHUA KOMIIETEHINH
[IK-8 | YmeHue cobupats u J1o.12keH 3HaTh OCHOBHBIE METOIUKH cOOpa 1
aHAJIM3UPOBATh HH(OPMALKIO JjIs | AHaIH3a HHpOpMALmH JUlst pOPMUPOBAHIS
(bOPMI/IpOBaHI/Iﬂ HCXOIHBIX I/ICXOE[HLIX JaHHBIX IJIA IPOCKTUPOBaHUA CPEACTB U
JAHHBIX JJIS [IPOCKTHPOBAHMS CCTCH CBs3HU U UX JJICMCHTOB.
cposea et cunmun | Juhen et o ey o
S/ICMCHTOB. BBIIIOJTHUTH COFJ'IaC’OBaHI/IC aHTeHHO'(i)I/IZ[epHOFO
TpaKTa.
JoJxeH BaaieTb OCHOBHBIMM METOJIAMU yU€Ta
BIIHSTHAS IOBEPXHOCTU U aTMOC(epbl 3eMIIH Ha
napaMeTphl U XapaKTCPUCTUKU aHTCHHBIX CUCTEM.
[IK-9 | YMeHue npoBOAUTH pacYETHI IO JloJ1KeH 3HATh TIPUHIUIB PYHKIIMOHUPOBAHHUS
IIPOEKTY CETEM, COOPYKEHUH 1 aHTeHH U ycTpoicTB CBY B pa3nuyHbIx
cpencTB HHPOKOMMYHHKAIIUI B I/IH(I)OKOMMYHI/IKB:’LII/IOHHLIX CUCTEMAX C YUETOM
COOTBETCTBUH C TEXHUUECKHUM BINSAHUA YCJ'IOBI/II/vaaCHpOCTpaHGHI/IH PaaroBOJIH U
3a/IaHHEM C HCIIOJB30BAHMEM KaK | oPaKTepa SCMHOM MOBEPXHOCTH.
CTAH/aPTHBIX METOMOB, HpI/IéMOB IIO.]I)KQH YMETDb ITPOBOJAUTH PACYECThBI aHTCHH U
(UAEpHBIX TPAKTOB TSI THHOKOMMYHUKAITUOHHBIX
u Cpe'HCTB aBTOMATH3aINH CHUCTEM pPa3JIMYHLIX YaCTOTHBIX AUAIIa30HOB U
TPOCKTHPOBAHMA, Tak 1 Ha3HA4YeHUsI B COOTBETCTBUU C TEXHUYECKUM
CaMOCTOATCIIPHO CO3AaBacMbIX 3aJJaHUEM C HCII0JIb30BAHUEM CTaH/IapPTHBIX
OpUTHMHATIEHBIX TPOrPAMM. METOJIOB Y NPOTPAMMHBIX ITPOTYKTOB.
IIO.]I)KQH BJIaA€Tb OCHOBHBIMU MHXXCHCPHBIMU
METOAAMHM pacy€Ta apaMeTpoB U XapaKTEPUCTUK
AHTCHH, (bl/I,ZlepHLIX TPAKTOB MU BXOAIINUX B HUX
YCTPOMUCTB.
2. @opMUpPOBaHUE U peau3anus KOMIeTeHIIUI
2.1. Komnerenuus IIK-8: YMmenue cobupars U aHaIM3UpOBATh HHPOPMALIUIO IS
(bOopMUPOBAHUS NCXOJHBIX TaHHBIX JJIsl IPOEKTUPOBAHUS CPEJICTB U CETEN CBA3HM U UX
AJIEMEHTOB.

Jliis hopMupoBaHUsS KOMIIETEHIIUU HEOOXOAMMO OCYIIECTBUTD Psi/l ATAOB. DTaIlbl
(dbopMHpOBaHUs KOMIIETEHIINHU, IPUMEHSEMbIE JIJIs1 3TOTO BUBI 3aHATUN M UCHIOIb3yEeMbIe
Cpe/ICTBa OLIEHUBAHUS TIPEICTaBIICHbI B Tabmuie 2.1.
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Tabnuua 2.1.— Dransl GopMUPOBAHUS KOMIIETEHIIMU U UCIIOIb3yEMbIE CPEICTBA OLIEHUBAHMS

(hopMUpPOBaHUS UCXOTHBIX
JAHHBIX JIJIS TIPOEKTUPO-
BaHUS CPELCTB U CETEH
CBSI3H U UX DJIEMEHTOB.

NpPaBUJILHO BEIOPaTh aHTEHHY
1 QUIEPHYIO JINHUIO, OLICHHUTD
UX MapaMeTphl ¥ BBIIOJHHUTD
COTJIaCOBAHUE aHTEHHO-
(humepHOTO TpaKTa s 0Oec-
nedeHus paboTsl HHPOKOM-
MYHHUKAaIIMOHHOM CUCTEMBI.

Cocras 3HaTh Ymers Brnangers
Conepxanue OcHoBHBIC MeToIuKK cOopa | Ha ocHOBe aHamu3a OCHOBHBIMH METOJITAMH YUETA
3TAoB W aHaNIM3a HHPOPMALUY [T | COOpaHHOM HHPOPMALUU BIUSIHUSL TIOBEPXHOCTH H

aTMocgepsl 3eMiId Ha
TIapaMeTpsl U XapaKTepuc-
THKH aHTE€HH B CHCTEMax
CBSI3M.

Bunp! 3ausatuii

Jlexuuu.

I'pynnoBsle KOHCYIbTALUN.
CamocrosiTenbHas padoTa
CTY/ICHTOB .

Jlexnuu.

IIpakTuueckue 3aHATHS.
KoHTponbHbIE paboOTHI.
TectupoBanue.
CamocrostensHas paboTa
CTYZACHTOB.

[pakTHyeckue 3aHATHS.
KonTponbHbIe paboTHI.
Konnoxsuym.
CamocrostensHas padbota
CTYJICHTOB.

Hcnonp3yemble
CpeacTBa
OLICHUBAHHMS

KonTpons camocrosiTens-
HOU pabOTHI CTY/ICHTOB.
DK3aMeH.

[TpoBepka JOMAIIHUX
3aJlaHuil 10 MPAKTUKAM. .
[TpoBepka KOHTPOIBHBIX
pa6ort. [IpoBepka TecTOB.
KonTponb camocTosTenbHON
paboThI CTYJCHTOB.
DK3aMeH.

IIpoBepka nqomantanx
3aJjaHUH M0 TIPaKTHKaM.
[TpoBepka KOHTPOJIBHBIX
paboT. AKTUBHOCTD Ha
KoytokBuyMme. KoHTpons
CaMOCTOSATENFHON paboTHI
CTYAEHTOB. DK3aMeH.

OO011e xapakTepUCTHKH ITOKa3aTesNeil U KpUTepHeB OLIEHUBAaHMI KOMIIETEHIIMHM Ha BCEX 3Tanax
npuBeieHbl B Tabnuue 3.1.

Ta6mmma 3.1. O0mue XapakTeprUCTUKH TIoKa3aTeel U KpUTEPUEB OLICHUBAHUS KOMITCTCHIIMHI

Ilokazarenu u kpurepuu

3HaTh

YMeTb

Bnaners

OTnH4HO (BBICOKHIM
YPOBEHbB)

OcHOBHBIE METOJUKHU cOOpa
W aHann3a nHGOPMaLUHU JIs
(hOpMHUPOBAHHUS HCXOTHBIX
JAHHBIX IS IPOSKTUPO-
BaHUS CPENICTB U CETEH CBS3U
M UX DJIEMEHTOB.

Ha ocHoBe ananusa
cobpanHo# nHpOpMa-
U IpaBUJIBHO
BBIOpAaTh aHTCHHY U
bumepHyIO INHHIO,
paccunTaTth UX
rapaMeTpsl 1
BBITTOJTHATD
COTJIacOBaHUE AaHTEHHO-
(bumepHOro TpakTa.

OCHOBHBIMH METOIAMU
y4€Ta BIUSHUSA
MOBEPXHOCTH U
aTMocdepsl 3eMIi Ha
rnapameTphl U XapakTe-
PUCTUKY aHTEHH B
CHCTEMAaXx CBS3H.

Xoporo (6a30BbIit

Hexoropble MmeTouku coopa

Ha ocHoBe amnanm3za

HexoTtopeimMu MeTogamu

YPOBEHB) U aHanu3a uHpOpMaIuu i1 | codpaHHO# HH(pOpMa- yu€Ta BIMSHUS
(hOpMUPOBaHUSI UCXOIHBIX LIMM MOJXKET BBIOPATH MIOBEPXHOCTH U
JAHHBIX IS TPOEKTUPOBA- aHTeHHY U puaepHyo aTMocdepsl 3eMIu Ha
HHS CPEJICTB U CETEH CBS3M M | JIMHHIO, PACCYMTATh MX | MMapaMeTphl U XapakTe-
UX OCHOBHBIX 3JIEMEHTOB. rapaMeTpsbl ¥ BBIIIOJI- PHUCTHKH QaHTEHH B
HHUTB COTJIACOBAHHE CHCTEMax CBSI3H.
OTJEJbHBIX YCTPONCTB.
Y 10BIIETBOPHUTEIILHO Hexoropsie metonuku coopa | Ha ocHoBe anamusa Wmeer npeacrasnenue o

(IOpOroBsIil ypOBEHD)

Y aHaJ#M3a HHPOPMALUH JUIS
(hopMUPOBAHHUS UCXOTHBIX
JAHHBIX TS
MIPOEKTUPOBAHMSI CPEJICTB
CBSI3M U PsJIa UX DJIEMEHTOB.

coOpaHHOH HHpOpMa-
MU MOXXET BBIOpATh
aHTeHHY U puaepHyIo
JIMHHIO, OLICHATH WX
rapameTphl.

HEKOTOPBIX METOaxX
pacuéra napaMeTpoB U
XapaKTepUCTHUK aHTEHH,
(bumepHBIX TPAKTOB U
psifa BXOAALINX B HUX
YCTPOMCTB.
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®opmyaupoBKa MoKa3aTeseil 1 KpuTepueB OLCHUBAHUS TaHHOW KOMITETEHIIMH PUBECHA B

Tabaune 4.1.

Tabnuma 4.1. ®opmynrpoBKa Mokaszarenel 1 KPUTEpPHeB OIICHNBAaHUS KOMIETEHIINU

ITokazaTenu u xpurepun

3HaThb

YMerh

Bnaners

OTnu4HO (BBICOKUI
YPOBEHbB)

OCHOBHBIE METOAMKHU cOOpa
nHdopmanuu 1151 popmupo-
BaHMS MCXOJHBIX JaHHBIX
TIPU IPOEKTHPOBAHUHU
CPEACTB U CETEH CBA3U.
OCHOBHBIE METOIUKA
aHanu3a HHPOPMAIUHU JIIIS
(hopMHUPOBAHUS HCXOTHBIX
JAHHBIX TP IPOEKTUPO-
BAHMHU CPENICTB U CETEU CBA3U
1 MIX 3JICMEHTOB.

Ha ocHoBe aHanusa
coOpaHHOH HHpOpMa-
MU TIPaBUIIBHO
BBIOPATH QHTCHHY U
buIepHyIO JTHHUIO,
paccuuTarth UX
napaMmeTpsl U
BBITIOJIHUTb
COTJIaCOBaHUE aHTEHHO-
¢umepHOTO TPaKTA.

OCHOBHBIMU METOJAMH
y4€Ta BIUSHUSA
MOBEPXHOCTHU U
aTMocdepsl 3eMiI Ha
napaMeTpsl U XapakTe-
PHUCTHKH aHTCHH B
CUCTeMax CBSI3H.

Xopormo (6a30BbIi
YPOBEHbB)

Hexotopeie meToauku coopa
HHPOPMALIUH IS
(OpMUPOBaHUSI UCXOIHBIX
JaHHBIX TIPH POEKTUPOBA-
HUS CPEJICTB U CETEH CBS3H.
HexoTopble MmeToauKH
aHanu3a MHPOPMaIUH JUIS
(hOpMHPOBAHUS UCXOTHBIX
JaHHBIX TP MPOEKTUPO-
BaHWH CPEJICTB U CETEH CBA3N
1 UX JIEMEHTOB.

Ha ocHoBe ananm3za
coOpaHHOH HHpOpMa-
IIUH MOXET BBIOpaTh
aHTeHHY U puaepHyo
JIMHUIO, PACCUUTATh HX
rapaMeTpsbl ¥ BBIIIOJI-
HHUTb COTJIACOBAHHE
OTIEIBHBIX YCTPONCTB.

HexkoropeimMu MmeTonamu
yu€Ta BIUSHUL
MIOBEPXHOCTH U
aTMoc(epsl 3eMiid Ha
napaMeTphsl ¥ XapakTe-
PUCTHUKH aHTCHH B
cucTeMax CBSI3H.

Y 1OBJIETBOPHUTEIHHO
(TIOpOTOBBII YPOBEHB)

Hexoropslie meTomuku coopa
1 aHanu3a nHpopManuu s
(hOopMHPOBAHUS UCXOTHBIX
JAHHBIX TIPU MPOEKTUPOBa-
HUU CPEJICTB CBSA3M U pAla UX
3JIEMEHTOB.

Ha ocHoBe ananm3a
coOpaHHO# mHMOpMa-
MU MOJXXET BBIOPATh
aHTeHHY U puaepHyo
JIMHUIO, OLICHHUTH X
napameTphl.

Hmeer npencrasieHue o
HEKOTOPBIX METOJax
pacuéTa mapameTpoB u
XapaKTEepUCTUK aHTCHH,
(bunepHBIX TPAKTOB U
psia BXOISIIIUX B HUX
YCTPOMCTB.

Komnerennus IIK-9: YMmenne npoBoauTh pacuéThl 1O MPOEKTY CETEH, COOPYKEHUI U CPEICTB
MH()OKOMMYHHUKAIIUH B COOTBETCTBUU C TEXHUUECKUM 3aJJaHUEM C UCIIOJIb30BAaHUEM KaK
CTaHJIAPTHBIX METOJOB, IPUEMOB U CPEICTB aBTOMATU3aLMU IPOEKTUPOBAHUS, TAK U
CaMOCTOATENIBHO CO3JaBAEMBIX OPUTUHAIBHBIX TPOTPAMM.
Jns popmupoBaHUs KOMIIETEHIIMU HEOOXOIMMO OCYIIECTBUTD Psi/i ATAOB. DTallbl
dbopMHUpOBaHUS KOMIIETEHIINU, TPUMEHSIEMBIE JIJISl TOTO BUBI 3aHSATUN U UCTIOJIb3yeMbIe

cpeacTBa OICHUBAHUA MPCACTABJICHLI B Ta6J'II/ILIe 2.2.

Tabnuia 2.2-tansl GopMUPOBaHHS KOMIIETEHIIUN U UCIIOJIB3YeMbI€ CPEACTBA OIICHUBAHUS

CBU B pa3nuuHbIX
MHPOKOMMYHHUKAIIMOHHBIX
cUCTEMAX C YYETOM
BIIMSIHUS YCIIOBUM
pacnpocTpaHEeHUs
PaIHoOBOIH U XapaKkTepa
36MHON IOBEPXHOCTH.

MH()OKOMMYHHUKAITMOHHBIX
CHCTEM Pa3IHIHBIX
JaCTOTHBIX TUAMa30HOB U
Ha3HAYEHHS B COOTBETCTBUU C
TEXHUYECKHM 3aTaHUEM C
HCTIONIb30BaHUEM CTaHIAPT-
HBIX METOJIOB M MPOTPAMMHBIX
IPOAYKTOB.

Cocrasn 3HaTh YMeETh Bianets
Conepxanue [punanunet pyaknuonupo- | [IpoBoauts pacuérsl anTeHH 1 | OCHOBHBIMU METOJIAMH YIETA
3TAIoB BaHUs aHTCHH U YCTPOUCTB | (UIOCPHBIX TPAKTOB IS BIMSIHUS yCIOBUH

pacnpocTpaHeHHs PaJUOBOJIH
Ha TTapaMeTphl 1
XapaKTepUCTHKH aHTEHH B
HMH(POKOMMYHHUKAITTOHHBIX
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.
CamocrosrenpHas 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.

Tab6mmma 3.2. O0mue XapakKTeprUCTUKH TIoKa3aTeel U KpUTEPUEB OIICHUBAHUS KOMITCTCHIITHI

Ilokazarenu u kpurepuu

3HaThb

YMeTh

Bnaners

OTnrgHO (BBICOKHIMA
YpOBCHB)

[Mpuanmns! pyHKINOHUpOBA-
HUS AaHTEHH U YCTPOWUCTB
CBUY B pa3nu4HbIX
NH()OKOMMYHHUKAITMOHHBIX
cHCTeMax C y4ETOM BIMSHUSA
YCIIOBHH PacIpoOCTpaHEHUs
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 npeacTasieHue o
HEKOTOPBIX METOJaxX
pacuéra napameTpoB U
XapaKTEepUCTUK aHTEHH,
(buIepHBIX TPAKTOB.

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

Tabiuue 4.2.
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Tabnuma 4.2. ®opMyaHpoBKa MMOKa3aTele U KPUTEPUEB OIICHUBAHMSI KOMITETEHITUN

OTnraHO (BBICOKHIA
YPOBEHbB)

3HaeT pu3ndeckue SBICHUS U
MIPOLIECCHI, TPOUCXOISIIHNE B
MIPU3EMHOM CJIOE U B
noHocgepe, onpeaesomne
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 CIIoco0eH
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
XapaKTEPUCTHK 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
METOZaMu pacuéra
napaMeTpoOB JIMHUH CBA3U
C UCIOJIb30BAHUEM
(U3MYECKUX MOJIETICH.
Bnageer nHkeHEpHBIMU
METOAAMHU B MOXKET
MIPOBECTH PacUET
rapameTpoB U
XapaKTEePUCTHK
HEKOTOPBIX TUIIOB aHTEHH
1 QpUIEPHBIX TPAKTOB.

Y 10BNETBOPUTEIHEHO
(TIOpOroBHIit YpOBEHD)

Nmeer mpeacTasieHne 06
OTACIIbHBIX (I)I/I?)I/I‘IeCKI/IX
SABJICHUAX, IPOUCXOAAIINX B
aTMocdepe, OKa3bIBAIOIIUX
BJIMSIHUC Ha PacrpoCcTpaHe-
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 npeacrasBnenune 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 33/1aHUS WJIM UHbIE MaTepHalibl, HEOOXOIUMBIE JUIS OLIEHKH
3HAHWUW, YMEHUH, HABBIKOB U (MJIM) OIBITA JAESITEIbHOCTH, XapaKTEPU3YIOIINX ITaIlbI
(bopMHpOBaHKS KOMIIETEHIIMH B IPOLIECCe OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl, B

COCTaBC:

3.1. TecTbl KAHTEHHBI».

B KaXJ10M TECTC HGO6XOI[I/IMO OTMETUTH ITPABUJIbHBIC OTBCTEI.

1. BHyTpeHHss 3a/1a4a TEOPUH aHTEHH IPUMEHUTENBHO K IMHEHHBIM aHTEHHAM O3HAayaeT
HaxOX/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,
pacrpeeneHye o Uik TOKAa B AHTCHHE,
XapaKTePUCTUKH N3ITy4eHHS aHTECHHBI.
3. Kakwue u3 aHTeHH OTHOCSTCS K JTJMHEWHBIM aHTCHHAM O€TYIICH BOIHBI?:
U3ITydaTehb B BUJE OTKPHITOTO KOHIIA BOJHOBO/IA,
neTieo0pa3HeIi Bubpatop Ilucromskopca,
HITBIPEBas aHTEHHA ABMXKYIIETOCS TPAHCIIOPTHOT'O CPE/ICTBA,
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 JIMHEWMHON aHTEHHBI, PACIOIO0KEHHON HAKIOHHO K IUIOCKOCTH 3€MJIH,
C HaIlpaBJICHUEM PaCIpPOCTPAHECHUS BOJIHBI,
OTHOCHUTEIBHO TIOCKOCTH 3¢MIIH.
7. Kakyro nomsipu3aiiyio Ha3sIBalOT Bpallatoneics?:
BEPTUKAIIBHYIO,
TOPU30HTAIBHYIO,
HAaKJIOHHYIO,
Kpyrosyto,
SJUTMIITUYECKYIO.
8. VY kakux nojspusanui 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 OJIE3HOIO 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 IPHUEMa,
BHEIIIHHX [IyMOB, BO3/ICHCTBYIOIMX HA IIPUEMHYIO aHTECHHY,

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

1) nUHEWHOrOo MPOBOJHUKA, IO KOTOPOMY TPOTEKAET MOCTOSIHHBIHN TOK,

2) COBOKYITHOCTH HANpaBJICHHBIX H3JIy4aTesel, 00pa3yomx pereTKy,

3) cuctembl TOYCYHBIX U3JTydaTesei, HaXOAAIIMXCS B y3JIaxX PeleTKH,

4) MHOXWTEIIb, Ha KOTOPBII HeoOXx0oauMo yMHOXHTH JIH snemenra, 4ro0s! momyunts J{H pemerku.

17
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12. Kak BIHSIOT IPpY paBHOAMIUTUTYJHOM paclpeelIeHUH JINHEeHHbIe (ha30BbIe N3MCHEHHS Ha
JH nuHelHOM aHTCHHBI?:
1) npUBOAAT K CMEUICHUIO HAIIPABJICHHUS MAKCUMa M3ITyYCHUS,
2) TMPUBOJAT K YBEIHMYCHUIO YPOBHS OOKOBBIX JICTICCTKOB,
3) NPUBOIAT K ACHMMETPHHU YPOBHEH OOKOBBIX JICIECTKOB OTHOCHUTEIBHO INIABHOTO,
4) mpHUBOIAT K YIIMPEHHIO T1aBHOTO Jenectka TH,
5) MPUBOJAT K 3aIUIbIBaHUIO Hysel B JIH.
13. Cnoco0bI moiaBieHus MOOOYHBIX (TUPPAKITHOHHBIX) MakcuMyMoB JIH B THHEHHBIX
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 OOJBIIE IO CPABHEHHUIO 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
BOJIHOBBIM COIPOTHUBIICHHEM TOHKOTO MTOJYBOJIHOBOTO JIMHEHHOTO BHOpaTopa?:
1) BuOparop Hanenenko,
2) BuGpatop Iucronbkopcea,
3) BuGpatop bpaye.
16. VY xaxoii U3 aHTEHH B OCEBOM PEXKHUME M3IyUCHHUS BBIIIC HAIPABICHHOCTH?:

1) Y TPEXBUTKOBON LMIMHAPUYECKON CIIMPATIbHOM AHTEHHBI,
2) y LIECTUBUTKOBOW LIUJIMHAPUYECKON CIUPATIEHON aHTEHHBI,
3) Yy TPEXBUTKOBOM KOHUYECKOU CIMPAIIBHON aHTEHHBI.
17. 'V kaxoif U3 aHTCHH B OCEBOM PEXKHUME HU3JTyUeHHs MUpe pabouunii tuana3on?:
1) Yy TPEXBUTKOBON IUIMHAPUYECKON CIMPaIbHON aHTEHHBI,
2) y LIECTUBUTKOBOW LIUJIMHAPUYECKON CIUPATIbHON AaHTECHHBI,
3) Yy TPEXBUTKOBOM KOHUYECKOU CIMPAIIbHON 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 BOJIHEC OCHOBHOT'O THUIIA B CPCAHCM MMECT HAMITYdIICC
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 OAUHAKOBBIX MAKCUMAJIBHBIX 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 U3JTyJaTeIH,
2) PYIIOPHBIC aHTEHHBI,
3) AQHTCHHBI Ha 3aMEJISIONINX JIHH3aX,
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 3aMEUIIONIHX 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) SJUIUNITHYECKHUIA.

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 IIMPOKOIOJIOCHOE COTIaCOBaHUE
. [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 ¢ npuBeAEHHBIMY B ITyHKTaX 3.2. ¥ 3.3. TeMaMy KOHTPOJIbHBIX PadoT U
JIOMAaIIIHUX 3aJlaHu.

3.5. Dk3aMeHalHOHHBIE BONIPOCHI

1. CocraB u ctpoenue atmocdepsl 3emin: Tpornocepa, crparochepa, nonocdepa. lx cpoiicrsa u
napaMeTpbl. X0/ 3aBUCUMOCTH TEMIIEPATyphl U IaBJICHUS OT BBICOTHI.
2. dusznyeckue SBJICHUs MTPU PACTIPOCTPAHEHUH PAJIMOBONIH: HHTEphepeHIust, Audpakiuus, peppakius,
paccesiHue, MOTJIOEHHE.
3. PacnipocTpaHenue painoBoiiH B cBOOOIHOM TpocTpaHcTBe. O0JIACTbh, CYIIECTBEHHAS MIPH
pacrnpocTpaHeHHUH, 1 OCHOBHBIE TTOTEPH B PaHOJIMHUH.
4. ®aKTophl, BIUAIOIINE Ha PACIPOCTPAHEHNE PAJIMOBOJIH: 3€MHasl IOBEPXHOCTH, Tporocdepa,
nonocdepa. OyHkIUs ocnadneHus.
5. Paccrosnue npsmoii BuanmoctH. MaTepdepeHiimontsie popMyIbl B ciydae TIOCKOH 3eMHON
MOBEPXHOCTH.
6. Y4acTOK MOBEPXHOCTH, CYIIECTBEHHBINH MPH OTpa)XeHHU BOJIH. OTpa)k€HHE pajMOBOJIH OT HEPOBHOM
3eMHOM noeepxHocTu. Kpurepuii Penest. Posib KOHLEBBIX Y4aCTKOB TPacChl.
7. Ydaer cepuaHOCTH 3eMiTu B HHTEpPEepeHITMOHHBIX Popmynax. [IpuBeaeHHbIE BEICOTH aHTEHH.
8. Pedpakuust pammoBonH. Buasl TpomocdepHoil pedpaxmuy. ODKBUBAICHTHBIA pPaguyc 3eMIiIH.
TpomocdepHbie BOITHOBOIBI.
9. DiekTpuyeckue napaMerpsl HoHochepsl. Biusiaue marauTHOrO mojist 3emiu. MloHocdepHsie u
MarHuTHble Oypu. PacnpocTpaneHne BepTHKAILHO HAIIPaBICHHBIX BOJIH. KpuTnueckas yactora.
10. PacnpocTpaHeHne HAKJIOHHBIX BOJIH B HOHOC(epe. 3aKoH cekaHca. 30HbI MOTYaHUSI.
MakcruManbHO TpUMEHNMAs 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. Kiaccudukaiius, TexHuuecKknue TpeOOBaHUs, OCHOBHBIC ITapaMeTPhl U
XapaKkTepUCcTUKU. BoHOBOE conpoTuBieHue, aucnepeus. 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, TIOJIOCKOBBIE, C TIOBEPXHOCTHOW BOJIHOM,
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 momyns I B uaeanbHbIX U peasIbHBIX TUHUSX.

25. Tpancdopmarius CONPOTUBIICHHS B THHUU Tiepeaaun. [lonsTre nuielihoB, UX BXOIHBIC
compoTtuBieHus, mpuMeHeHus. Kpyrosas muarpamma Bonsnepra —Cvura, €€ mocTpoeHHe W TPUMEHEHHS.
26. Y3KOMNOJIOCHOE COTIaCOBAHME AKTUBHBIX M PEAKTHUBHBIX HAarPy30K: YETBEPTHBOJIHOBBIE
TpaHchOpPMAaTOPBI, MOCIIEeI0BATENIbHBIE U MapaJlieJIbHbIe KOMIICHCUPYIOIINE peakTHBHOCTH. MX
peanmzanys B BOJTHOBOIHON TEXHUKE M CXEMBI 3aMEIICHUSI.

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

Harpysku, 4€TBEPTHEBOJTHOBBIC U30JIATOPHI, ITIOBOPOTHI, KOAKCUAJIbHO-BOJIHOBOAHBIC ITEPEXOIBI.

28. O0BEMHBIE Pe30HATOPHL, MX BKIIOUCHHS B TPAKT. THUITBI KONeOaHUiA, HATPY>KEHHAS 1
HeHarpyxeHHas 1ooporaoctu. [IpumeHenus.
29. Muoronomocauku CBY. Marputet [S], [Z], [Y]. McnbITatensHble peXKUMBI, HAX0XIEHUE
9JIEMEHTOB MaTpPHUI], UX (UIUIECKUI CMBICII.
30. Muoronomtocarku CBY. CBoiicTBa B3aMMHOCTH, CHMMETPHH, HETUCCUTIATUBHOCTH. M 1eanpHbIe
MaTpPHIIBI.
31. IlpuHIMI JEKOMITO3UIUH NTPH aHATU3E COCTABHBIX MHOTOIIOIFOCHUKOB.
Martpuna [A] , hpusuueckuii CMBICI €€ 3JIEMEHTOB, CBS3b ¢ MaTpullek [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. AMmuntyanas JJH, HopmupoBka, e€ ¢popma u mupuHa,
rpaguueckoe n3odpaxenue. ®a3oBeiil neHTp. LleHTp u3nyyeHus.
43. MOIIHOCTh U CONPOTHBIICHUE U3IYUEHHs aHTECHHBI. BXOIHOE CONMPOTHUBIICHHE.
44. Ionsgpuzanuus, e€ BUIbI, HEOOXOAUMOCTH yuéTa npu npuéme. [IpuHINT 37IEKTPOAMHAMUYECKOTO
NnoJ00HsI M ero UCIOJIb30BaHUE IIPH UCCIIEIOBAHUY aHTEHH.
45. KHA, KITJ] u KY anrtennsl. [leiictBytomias qmHa. J{nana3zon pabodnx 4acToT.
46. IlpuémHublie aHTeHHbI. DKBUBaJIeHTHas cxema. @opmyna Heiimana mst 9/1C.
[IpuHLIKTT B3aMMHOCTH M €T0 UCIIOJIB30BaHKE MIPU UCCIIEIOBAHUN aHTEHH.
47. DddexrrBHas miomaab aHTeHHb!, cBa3b ¢ KH/I u geiicTByromelt anunoii. lllymoBas remneparypa,
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. CuMMeTpuIHBIN 3JIeKTpUUecKuil Bubparop. Paciipenenenue Toka, IH, conporuBnenne n3iaydeHus,
nercrBytomas qmaa, KH/I, BXoaHOE compoTrBIeHNUE.
50. KoHCTpYKIMH CUMMETPHUYHBIX 1 HECUMMETPHYHBIX BUOpaTopoB. COCOOBI MX MUTAHUS IIOCPEACTBOM
JBYXIPOBOJHON U KOAKCUAJIBbHOU JIMHUH.
51. CriocoObI paciiupenus pabodero auana3oHa BuOpaTtopHbix anteHH. llenessie usnydarenu. [Tpuniun
JIBOMCTBEHHOCTH W €T0 UCIIOJIB30BaHHUE ITPH UCCIIEIOBAHUY aHTEHH.
52. AnTeHHbI Oeryieil BOJIHBI: CIUPaJIbHbBIE, AUIIEKTPUIECKUE, TUPEKTOPHBIE. Y CTPOHCTBO, MPUHLIUI
JIEUCTBUSA, IPUMEHEHUSL.
53. BonHOBOAHBIE U3ITydaTeNId M 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. ITapabonnyeckue 3epKaibHbIE aHTEHHBI, OJHO3EPKaJIbHAs U JBYX3EPKAIbHAS CXEMbl. ATIEpTypHBIN
MeTOJ pacuéra. Y cTpONHCTBO, MPUHIUN JEHCTBHS, TPUMEHEHUS.
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4. Meroanueckue MaTepHralibl
Jist obecriedeHust yaeOHOTO MpoIiecca U pelieHus 3a1ad 00y4eHUsT UCTIOIb3YIOTCS
COBIAJAIONIUE C TyHKTOM 12 pabodeil mporpaMMbl IO TUCIHUIUIMHE CISAYIOIMINE METOIUICCKIE
MaTepuabl:

a) OCHOBHasl JIUTepaTypa:

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

2. AwnTeHHHI [ DneKTpoHHbIH pecypc]: YueoHoe mocobue / ['ommn I'. T'.; Tomck: TYCVYP,
2012. — 145 c. — Pesxum mocryma: http://edu.tusur.ru/training/publications/2794

0) 10MOJIHUTEJIbHAS JIUTEepaTypa:

3. Ycrpoiictea CBY u anTeHHBI [DIeKTpOHHBIH pecypc]: YuebHoe mocobue / B. A.
3amorpunckuii, JL.LW. anruna; Tomck: TYCVYP, 2012. — 223 c. — Pexum gocryna:
http://edu.tusur.ru/training/publications/712

4. VYcrpoiictBa CBY u antennsl: YueOHuk ais By3os/ .M. Bockpecenckuii u ap. — M.
Pamnorexnuka, 2006. — 375¢. (20 7k3.)

5. T.A. Epoxun u np. AHTeHHO-(UIEpHbIE YCTPOICTBA U PACIPOCTPAHEHHE PAJUOBOJIH. —
M.: Topsiaas nmunus — Tenekom, 2004. — 491 c. (42)

B) llepevYeHb MeTOAUYECKNX YKA3aHUI 110 OPraHU3ali CAMOCTOATEIbHON padoThl
CTY/IEHTOB, 110 JIA00PATOPHBLIM PadoTaM U NPAKTUYECKUM 3aHATUIM:
7. VYerpoiictea CBY u anTeHHBI [DeKTpOHHBIN pecypc]: Y4eOHO-METOANYeCcKOoe
nocodue Mo OpraHu3aly caMoCTOsATeNbHON paboThl ctyaeHtoB / I'. I'. Tomn — Tomck:
TYCVYP, 2010. — 42 c. Pexxum noctyna: :http://edu.tusur.ru/training/publications/7
8. CkanspHblii aHanu3aTop napameTpoB ueneid P2M [DnekTpoHHBIN pecypcl:
PykoBojactBo k nabopatoproii padore / Tommn .., @atees A.B. Tomck: TYCVYP, 2012. —
36 c. — Pexxum nocryma: :http://edu.tusur.ru/training/publications/3729
9. UccnenoBanue nuarpaMmbl HampaBJI€HHOCTH Mapa0OJIMUecKOW aHTEHHBI 110
U3MEpPEHUSM MOl B AalibHEN M ONMvKHeW 30HaxX [DnekTpoHHBIH pecypc]: PykoBoacTBo k
nabopatopHoit padore / ['ommn I'.I'., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum
nocryma: http://edu.tusur.ru/training/publications/3700
10. WccnenoBanue AMAIIEKTPUUECKUX aHTEHH [DNEKTpOHHBIN pecypc]: PykoBoacTBo
K jabopa-topHoil pabore / I'ommn I'.I'., ®PareeB A.B. — Tomck: TYCVYP, 2013. — 23 c.
Pexxwum noctyna: http://edu.tusur.ru/training/publications/3722
11. HccnenoBanne GpeppuTOBBIX BEHTUIICH U IIUPKYISATOPOB [ DIEKTPOHHBIN pecypc]:
PykoBoacTBo k mabopaTopnoit padote // [lagycosa E. B., Cokonora XK. M., Hukudopos
A.H., ®areeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum noctymna:
http://edu.tusur.ru/training/publications/3730
12. HccnenoBanue BIAMSHHUS paclpeieNieHUs] MOJiE B PACKpbIBE AHTEHHBI Ha €&
JUarpaMMy HampaBJICHHOCTH [DneKkTpoHHBIH pecypc]: PykoBonmcTtBo Kk mabopaTopHOM
pabote / ['ommn I'.I'., @ateeB A.B., lllanruna JL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexum
noctyna: http://edu.tusur.ru/training/publications/3699
13. lommn I'.I'. Antenns! u ¢unepsl. COOpHUK 3a1a4 ¢ (HOpMyJIaMU U PEHICHUSIMH
[DnexTpoHHbIi pecypc]: YueoHoe mocobue. — Tomck: TYCVYP. — 2012. — 237¢. Pexum
nocryma: http://edu.tusur.ru/training/publications/2795
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