MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
AHTEHHBI M pacpocTPaHeHHe PaNOBOIH

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampasnenne moaroroBku /  cnenuanbHOCTh:  10.05.02 HWudopmanuonHas  06e30MacHOCTb
TeJIeKOMMYHMKAUMOHHBIX CHCTEM

Hampasnennocts (mpoduns) / cnenuanuzanus: be30macHOCTh TeJIeKOMMYHMKAIMOHHBIX CHCTEM
HHG(pOPMALMOHHOI0 B3aUMOJCHCTBHSA

dopma oOyueHUs: OUHASA

®QakynereT: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PCC, Kajdenpa paanodieKTpOHUKH U CHCTEM CBSI3H

Kypc: 3

Cemectp: 6

Y4eOusiii mnan Habopa 2012 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 6 cemectp Bcero Ennanner
1 Jlexnn 20 20 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 54 54 4acoB
5 CamocTosiTenbHas paboTa 18 18 4acoB
6 Bcero (06e3 sx3amena) 72 72 4acoB
7 [ToaroroBka u craya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

Dx3aMmeH: 6 cemecTp

Tomck 2018
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COT'JTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnernuanbHoctu) 10.05.02 MuapopMmanmonHas 0€30MacHOCTh TEICKOMMYHUKAIIMOHHBIX CHCTEM,
yrBepxkaeHHoro 16.11.2016 roma, paccmotpena u omobpena Ha 3acemanuu kadenpst CBUuKP «  »
20 ropma, mpotokos Ne

Pa3zpaboTunku:
npodeccop kad. CBUuKP I. T. Tomuu
noreHT kap. CBUuKP A. 1O. ITonkoB

3aBeayromumii odecreunBaronieii kad.
CBYuKP C. H. Illapanrosuu

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

PCC A. B. ®arees
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU
(CBYuKP) A. 1O. ITonkoB

Crapmmii npenoaBarens Kagenpol
PaaHOdIEKTPOHUKH U CUCTEM CBSI3H
(PCC) 1O. B. 3enenenxkas
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
llenpro mpenomaBaHus TUCHUIUIMHBI «PacmpocTpaHeHre paauoBOIH W aHTCHHO-(UIIEPHBIC
YCTPOIMCTBa» SBISETCS MOArOTOBKA CIIEIIUATUCTOB B O0JIACTU CO3/AaHUA U o0ecrieueHus] (PyHKIIMOHUPOBA-
HUS aHTEHHO-(QUICPHBIX YCTPOUCTB B CHCTEMaxX PAIUOCBS3H C yUETOM OCOOCHHOCTEH pactpoCTpaHECHUS
PaZMOBONH Pa3IMYHBIX JUAMA30HOB U ¢ YYETOM BIMSHUS MOJCTHIIAIONIEH MOBEPXHOCTH, Tporochepsl u
HOHOC(hEPHI.

1.2. 3amaum AMCHMIIIMHBI
— 3ajayaMu JMCHUILIMHBI SABJISCTCS H3YUCHHE:
—  * OCHOBHBIX THIIOB (DUJICPHBIX JTUHHUHA U IIEMEHTOB (DUJIEPHOTO TPAKTA;
—  * OCHOBHBIX KOHCTPYKIIHI ¥ TTapaMeTPOB MePENaAlONUX U MPUEMHBIX aHTCHH,
—  * pacnpoCTpaHCHHS PAJIMOBOIH B CBOOOIHOM MPOCTPAHCTBE U B 3€MHBIX YCIOBUSIX C YUETOM
BIIMSIHUE CPE/IbI HA XapaKTEPUCTUKH CUCTEM PaTUOCBSI3H.

2. MecTo mucuuiiuebl B cTpykrype OITOII

JucuuiuinHa «AHTEHHBI U pacripocTpanenue paaunoBoian» (b1.5.28) otnocurcs k 6moky 1 (6a3o0-
Bas 4acTh).

[TpeamecTBYOIMMUMU AUCHUITUHAMU, (OPMHUPYIOLUIMMH HayallbHble 3HAHUS, ABISAIOTCS: Teopus
ANEKTPUUYECKUX LETICH.

[Tocnenyromumy AMCUUIIIIMHAMM SIBIISIIOTCA: Pannocssa3b U paanoBelanyue, YCrpoicTsa npueMa u
00pabOTKM CUTHAJIOB B 3alllMIICHHBIX CHCTEMaxX paJUOCBs3U, DJIEKTPOMAarHUTHasi COBMECTHUMOCTh W
YIPaBIEHUE PaAHOYaCTOTHBIM CIIEKTPOM.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIMHbI

[Tporecc n3yueHus: AUCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMUX KOMITETCHIINH:

— OIIK-3 crnocoOHOCTHIO TPUMEHATH MOJIOXKEHHSI TEOPUI IIEKTPUUECKUX IeTel, palnoTexXHH -
YECKUX CHUTHAJIOB, PACIIPOCTPAHECHUS PaIMOBOJH, IUPPOBOK 00paOOTKH CUTHATIOB, HH(GOPMAIIMK U KOJIH -
POBaHUS, DIIEKTPUIECKON CBSI3U IS pelieHUs MPOodECCUOHATBHBIX 3a71a4;

— TIK-2 crocoO6HOCTBhIO (pOPMYIUPOBATH 3a]a4d, TJIAHUPOBATh U MPOBOAUTH MCCIIEIOBAaHUS, B
TOM YHCJIe SKCIIEPUMEHTH U MaTeMaTu4eckoe MOJAEIMPOBAHUE, OOBEKTOB, SBJICHUN U MPOIECCOB TeElle-
KOMMYHHUKAI[MOHHBIX CUCTEM, BKJItOUYasi 00pabOTKY M OLIEHKY TOCTOBEPHOCTH UX PE3YJIbTAaTOB;

B pesynbrare u3ydeHus: IUCIUTUTMHBI 00YJarOIIUNACS JOKEH:

— 3HATh OCHOBHBIE IOJIOKEHUSI PACTIPOCTPAHEHUS! PAJAMOBOIIH ISl PEIIeHUsI MPOQeCcCHOHaAb-
HBIX 3a71a4;

— yMeThb GOpPMYIHPOBATH 3a]1a4H, INIAHUPOBATH U MPOBOAUTH MUCCIICAOBAHUSA, B TOM YHCIIE KC-
MEPUMEHTHI U MAaTEeMaTUYECKOE MOJICIMPOBAHHE, OOBEKTOB, SIBJICHUN U MPOIIECCOB TEIEKOMMYHHKAI[MOH -
HBIX CUCTEM, BKJIIOUasi 00paboTKy M OIIEHKY IOCTOBEPHOCTHU MX PE3yJIbTaTOB;

— BJaJeThb * OCHOBHBIMHM METOJaMHU pacuéTa M MaTeMaTHYeCKOro MOJAETHUPOBAHUS, BKIIOYAS
CAIIP, mapamMeTpoB U XapaKTEPUCTUK aHTEHHO-(PHUIEPHBIX YCTPOUCTB CHUCTEM PAIMOCBS3U; * METOIAMU
pacyéra HapsKEHHOCTH TOJS B TOUKE MpUEMA IS PAJUOJIMHUNA CUCTEM PAJAUOCBA3U U TEIepaguoBeIa-
HUS C YYETOM BIIMSHUS 36MHOM MOBEPXHOCTH U CBOICTB Cpe/Ibl paclipOCTpaHEHHSL.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aueTHBIX eIMHMIIBI U IIPeCTaBIeHa B Ta0uu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 54 54
Jleknun 20 20
[IpakTnueckue 3aHATHS 18 18
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JlaGopaTopHbIe pabOThI 16 16

CamocTosiTenbHas paboTa (Bcero) 18 18

Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 4 4

[TpopaboTka JEeKIMOHHOTO MaTepuaa

[ToaroroBka k MpakTHYECKUM 3aHATUAM, CEMUHAPAM 5 5

Bcero (0e3 ax3amena) 72 72
ITonroroBka m crada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 108 108
3auetHble EauHunb! 3.0 3.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

) ] = 2 @ 3 =
: o o 5} = 5
=2 jas] O O % s O] s
? S < < P 2 0
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < ) o, o, o 2 &5
S 5 G s g5 O = E
= = @) m 38 @ e
6 cemecTp
1 PerynsipHbie JIMHUY TIepeaaqn 2 4 0 1 OIIK-3, T1K-2
2 JIunuu nepenauu KoHeuyHoOU nnuHbl. Co- 2 4 0 3 9 OIIK-3, ITK-2
TJIACOBaHHUE
3 IlaccuBHBIE YCTPOMCTBA HA OCHOBE JIU- 2 0 8 1 11 |OIIK-3, I1IK-2
HUU Iepeadn
4 TlapameTpbl IepeaOINX U MPUEMHBIX 2 2 0 2 6 OIIK-3, TTIK-2
aHTECHH
5 JInHeliHBIE aHTEHHBI 2 2 4 3 11 OIIK-3, IIK-2
6 AnepTypHbIE AaHTEHHBI 2 2 4 3 11 | OIIK-3, IIK-2
7 AHTEHHBIE PEIIETKI 2 4 0 2 8 OIIK-3, ITK-2
8 O01mMe BOMPOCHI TEOPUU PaCIpOCTpa- 2 0 0 1 3 OIIK-3, TTIK-2
HEHUs pagroBoyH. PacpocTpanenue
3eMHBIX PaIMOBOJIH
9 PacnipocTpaHneHue paaroBOIH B TPOIIO- 2 0 0 1 3 OIIK-3, TTK-2
chepe
10 PacnipoctpaneHue paioBOJIH B HOHO- 2 0 0 1 3 OIIK-3, ITK-2
chepe 1 Ha KOCMHUYECKUX Tpaccax
Hroro 3a cemectp 20 18 16 18 72
Hroro 20 18 16 18 72
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

dopMupyembie
KOMIIETEHIIUU

6 cemecTp

1 Perynsipasie TMHUN
nepeaaun

JIvHuK: IByXIPOBOIHBIC, KOAKCHAIBHBIE, IIOJIBIE BOJI-
HOBO/Ibl, BOJIOKOHHO-ONTUYECKNE JTUHUU. CTPYKTYpBI
I0JIEH, TEXHUYECKHUE XapaKTePUCTUKH, TPUMECHECHHS.

[\

Hroro

OIIK-3,
[K-2

2 JIunnu nepepaun
KOHEGYHOM JITWHEL.
CornacoBanue

®opmyna Tpanchopmanus conpotusieHuid. Kpyrosas
nuarpamma Bonbsnepra-Cmuta. CornacoBaHHbIE U pe-
aKTHBHbIE HAarpy3KH, NUICH(BI. Y3K0MoIoCcHOe corma-
coBaHMe. YeTBepThBOIHOBBIN TpaHcpopmaTop. Meron
KOMIICHCUPYIOIIMX PEaKTUBHOCTEH COrIacOBaHU
IIPOM3BOJILHBIX HArpy3ok. IlllupokononocHoe cornaco-
BaHUE.

HUroro

OIIK-3,
[K-2

3 [TaccuBHBIE yCTpOICTBa
Ha OCHOBE JIMHUAU
nepenaqn

BosiHOBOM 1 Knaccuueckuil noaxoasl. Marpuua pac-
cestHus. OrpaHUYeHNs Ha SJIEMEHThI MaTpULl, Hajara-
€MbI€ YCIIOBUSIMH B3aUMHOCTH, CHMMETPUU U HEIUC-
cunatuBHOCTH. [IpuMepbl cocTaBiieHs] MaTpULL IS
YeThIpEX-, IECTU- U BOCBMHIIONIOCHUKOB. KackagHbie
COEZMHEHUS] MHOTOIOIIOCHUKOB. [IprHIIMI 1exoMmo-
3ULUHU. AJTOPUTM OOBEAMHEHUS YCTPOUCTB B OOIINI
TPAKT.

Hroro

OIIK-3,
I1K-2

4 ITapameTpsbl
NepearomX u
NpUEMHBIX aHTEHH

JlanbHsist, TPOMEKYTOUHAS U OJMKHSISI 30HBI U3ITyde-
HuUs aHTeHH. KoMIUIeKCHast BEKTOpHAsl [uarpamma
HanpasieHHocTH, nospuzanus, KH/I, koapduunent
ycuneHus, 3QQeKTuBHas IIMHA U IJI0IA b AHTCHH.
[IymoBas Temneparypa.

HUroro

OIIK-3,
[K-2

5 JIuneliHble aHTEHHEBI

CumMmeTpuuHBIi BUOpATOp, €ro AUarpaMma Harpas-
JIEHHOCTH, BXOJHOE conpoTuBieHue. [leTieoopa3Hbrii
BuOpatop Ilucronskopca. [lInpokononocHsie BUOpa-
Topbl. HecuMMeTpuuHble ITHIPEBbIE BUOPATOPBHI.
Cas3annble BuOparopsl. [Ipumenenust.

HUroro

OIIK-3,
I1K-2

6 AnepTypHbIC aHTCHHBI

BHewHss u BHYTpeHHS 3a7ja4ull TEOPUU allepTyPHBIX
aHTEHH 1 MeToibl ux pemeHus. Koadpuument uc-
IIOJI30BaHUs TIOBEPXHOCTH aHTEHHBI. BOJIHOBOAHBIE
U PYIIOpHBIEC aHTCHHBI. JINH30BBIE U 3€pKaIbHbIC aH-
TEHHBI. AHTEHHBI C BBIHECEHHBIM 00JTyyaTesieM.
CnyTHMKOBBIE ITEPENAOIINE AHTEHHBI C KOHTYPHBIMHU
30HaMU 00ciyxuBaHus. KoHCTpyKIMH, IPUMEHEHUS.

OIIK-3,
I1K-2
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Htoro

7 AHTEHHbIE PELIETKU

JInHeliHbIe HENPEPBIBHBIE U TUCKPETHBIC aHTEHHBIE
cucteMsl. Teopema 0 IEPEMHOKEHUH THarpaMM
HaIpaBJIEHHOCTU. AHAIN3 MHOXUTENS peli€Tku. Boi-
HOBOJHO-IIIEJIEBbIE aHTEHHBIC PEIIETKU. JIUpeKTOop-
HBIE U JIOTONIEPUOANYECKHUE aHTeHHBI. Da3upoBaHHbIE
AHTCHHBIE PELIETKHU.

HUroro

OIIK-3,
I1K-2

8 Obu1Ke Bonpockl
TEOPUU PaCIPOCTPAHEHHUSI
paMOBOIIH.
Pacnpoctpanenue
3€MHBIX PaInOBOJIH

CoctaB u ctpoenue armocdeps! 3emian. Ousnueckue
SIBJIEHUS TIPU pacripocTpaHeHuu BojiH. Kiaccuduka-
LIUs paJIMOBOJIH O AMAIa30HY U CLIOCO0Y pacipo-
cTpaHeHus. PopMyIbl UICATBHON paauonepeIadu u
MHOXMTENb ocladbnaenus. Onpenenenue 061acTu mpo-
CTPaHCTBA, CYLIECTBEHHOM IIPU PACIIPOCTPAHEHUH Pa-
JTMOBOJIH. Pacy€r nonis npu noAHSTHIX aHTEHHAX B
30HE NpsAMol BuauMocTu. MHTtepdpepenunonnsie ¢pop-
MyJibl. 30Ha, CYIIECTBEHHAs IpU OTpakeHuu. Jua-
rpaMMbl HaIpaBJICHHOCTH MOAHATHIX AHTEHH. Y YeT
chepruuHOCTH 3eMIIH MIPH PACIPOCTPAHEHUH PAJIUO-
BOJIH B OCBEHIEHHOM 30HE. Pacy€T mosisa npu HU3KO
pacno0XKEeHHBIX aHTeHHaX. PacrpocTpanenue paauo-
BOJIH B TOPOJICKUX YCIIOBHSIX.

HUroro

OIIK-3,
[IK-2

9 Pacnpoctpanenue
pPaaroBOIH B Tporochepe

Crtpoenue Tponocdepsl, €€ MEKTpUIECKUe napamer-
pbl. PacripocTpanenue pagiuoBoiiH B HEOTHOPOAHOM
tponiocdepe. ABneHue pedpakiuu. IKBUBATICHTHBIN
paguyc 3emmn. Crepxpedpakuus. Paccesuue paauo-
BOJIH Ha Tponoc(epHbIX HEOJHOPOAHOCTSX. [lanbHee
tpornocepHoe pacnpoctpanenue (ITP). [Tornomre-
HUE PaJUoOBOJIH B Tporocdepe.

HUroro

OIIK-3,
[K-2

10 PacipocTpanenue
paauoBOH B HOHOChEpe
1 Ha KOCMHUYECKHX
Tpaccax

Crpoenue nonocdepsl. Pusnueckue NpUIUHbL 00-
pazoBaHus HoHOCGepbl. JurnekTpuueckas mpoHUIIae-
MOCTb HOHOC(EPBI. XapaKTepUCTHKA HOHOC(HEPHBIX
cinoeB. Kpurnueckue 1 MakCUMaJIbHbIE YaCTOTHI.
BnustHue MarHUTHOTO MOJIs 3€MIIM Ha pacipoCTpaHe-
HUE PaaroBOIH B HOHOChepe. OCOOEHHOCTH pacpo-
CTpaHEHHE KOPOTKUX BOJIH, IPOTHO3 MAaKCUMAJIbHO
MPUMEHUMBIX YaCTOT Ha HOHOC(EPHBIX CTAHIIHSIX,
MIIY u HIIY, 3amupanus 1 30HbI MosI4anus. Pacrpo-
CTpaHEHHUE PaJUOBOJIH Ha KOCMHUYECKHX Tpaccax.

HUroro

2

OIIK-3,
[IK-2

Hroro 3a CEMCECTP

20

5.3. Paznenbl AMCHHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHUNIIMHAMUA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HanmenoBanune JUCITUITIINH

Ne pa3ienoB qaHHOUM NUCIMIUIMHEL, IJI KOTOPBIX HEOOXOIUMO U3YUYCHHE
o0eceunBaroIuX U 00ECIIEYNBAEMBIX JUCIIATLINH
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2 3 4 5 6 7 8 9 10

[IpenmecTByronme qUCUUILIMHBI

1 Teopust aneKTpUUECKUX
neneu

- +

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 PaguocBs3b u paguoBe-
[IaHUE

2 YcrpoiicTBa mpueMa u 00-
pabOTKH CUTHAJIOB B 3alllH-

PaaroO4aCTOTHBIM CIICKTPOM

+ + + +
IIEHHBIX CUCTEMAX paauo-

CBsI3U

3 DneKTpoMarHuTHas COB-

MECTHUMOCTD U yIIPaBJICHUE + +

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUPyeMbIX IPH M3YYEHUH AUCHHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN

MPEICTaBICHO B Tabmuiie 5.4.

Ta6muna 5.4 — CooTBETCTBHE KOMIETEHIIMN, (POPMUPYEMBIX MIPU U3YUYE€HUH JAUCHUIUIUHBI, U BUOB 3aHS -

THH
§ Bunwl 3austuit
2 S g S DOpMBI KOHTPOJIS
2 5 ¥ " =
3 = 5 S 5
<z = = @)
OIIK-3 + + + + KonrtposnpHnas pabora, Jlo-
MalIllHee 3aJIaHke, JK3aMeH,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHOi pa-
oote, Tect
[TK-2 + + + + KonTponsnas pabora, Jlo-
MalllHee 3aJaHne, JK3aMeH,
KoncnekT caMonoaroToBky,
Otuet o nabopaTopHoOii pa-
oote, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs

He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl

HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOpHBIX padoT

HaszBanus pasnenos

HaumenoBanue 1abopaTtopHbIX padboT

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUU

6 cemecTp

3 [NaccuBHbIe ycTpolicTBa | MccnenoBanue GeppUTOBBIX BEHTHIICH U IIUPKYISTO-
Ha OCHOBE JINHHUH poB

n

OIIK-3,
I1K-2
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nepeaaqyu

I/ICCJ'Ie,I[OBaHI/Ie 00BEMHOTO pe30HaTopa

HUroro

5 JInneliHbIE aHTEHHEI

HccnenoBanue AUSJICKTPUUICCKUX AHTCHH

Hroro

OIIK-3,
[IK-2

6 AnepTypHble aHTECHHBI

HccnenoBanue auarpaMMbl HalpaBiIeHHOCTH Mapado-
JTUYECKON aHTEHHBI 110 U3MEPEHHSIM IT0JIS B JAIbHEH 1
OJIM>KHEN 30HAX

R G 2l N

Htoro

N

OIIK-3,
I1K-2

Hroro 3a cemectp

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMUHAPOB) MpUBeEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAKTUUECKHUX 3aHATUH (CEMHUHAPOB)

Haszpanus paznenos

HanmMenoBanne npakTHUeCKuX 3aHATUN (CEMHUHAPOB)

TpyioeMKOCTb,

9

dopmupyembie
KOMIIETEHIIUN

6 cemecTp

1 PerynsipHbie nnHAN
repenayn

OcHOBHEBIE TECOPETUUCCKUEC CBCACHUA U PACUCTHBIC CO-
OTHOILEHUs. J[ByXIIpoBOoAHbIE IMHUY nepeaaun. Koak-
CHUAJIbHBIC JIMHUHA IIEpEaavun. ITomockoBBIE TUHNUHN
nepeaayu. BosHOBOABI IPSIMOYTOJIBHOIO CEYECHMUS.
BonHOBOIBI KPYITIOTO CEYEHUS.

n

HUroro

2 JIuauu nepenadu
KOHEYHOU IINHEI.
CoracoBanue

OcCHOBHBIE TEOPETUYECKHE CBEACHUS U PACUETHBIE CO-
otHoteHusi/ HarpyxeHHBIE OTpe3ku GumepoB. Y3Ko-
MOJIOCHOE U IIHUPOKOMOJIOCHOE COTTIaCOBaHUE.

Htoro

OIIK-3,
[K-2

4 TTapameTpbl
nepeaomx u
MPUEMHBIX aHTEHH

OCHOBHBIE TEOPETUYECKHE CBEICHUS U PACUETHBIE CO-
otHoueHus. [lepenaromas antenna. [Ipuemuas an-
TEeHHA. DIEKTPUYECKH Malible (JIEMEHTapHBIE) U3ITY-
JaTeu.

HUroro

OIIK-3,
[IK-2

5 JIuneiliHble aHTEHHEI

OCHOBHBIE TEOPETUYECKHE CBEICHUS U PACUETHBIE CO-
oTtHolIeHUs1. CUMMETPUYHBIHN 3JIEKTPUUYECKUI BUOpa-
Top. JIuHeitHas 1meneBas aHTeHHa. BepTukanbHbIil 3a-
3eMJIeHHbI BUOparop. Pamounble anTeHHBI. JInHEH-
HbIE HENpepbIBHbIE cUcTeMBbL. L{unuuaupuueckas u
KOHMYECKasl CIUpPAJIbHbIE aHTEHHBI. J(ManeKkTpuye-
CKHE CTEpPKHEBbIC AHTCHHBI.

Htoro

OIIK-3,
[K-2

6 AnepTypHbIE AaHTEHHBI

OCHOBHBIE TEOPETUYECKHE CBEICHUS U PACUETHBIE CO-
otHomeHus. [lnockue n3myyaroiue packpsiBbl. Boi-
HOBOJIHBIE U3JTy4aTeIN U PYIIOPHbIE AHTEHHBI.
3epkanbHbIe aHTCHHBI. JINH30BbIC AHTCHHBI.

HUroro

OIIK-3,
[IK-2
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7 AHTEHHBIE PEHIETKU

OCHOBHBIE TEOPETUYECKHE CBEICHUS U pACUETHBIE CO- 4
OTHOLLIEHUS. Teopema O MEPEMHOKEHUH TUarpaMm

HanpaBieHHocTH. Cructema u3 AByX BUOparopos. Jlu-
HEWHBIE SKBUJIUCTAHTHBIC PEIIETKU. J[MpEKTOpHBIE U
JIOTONEPUOANYECKNE aHTEHHbI. BOTHOBOIHBIE 1IETIE-

BbIC AHTCHHBIC PCIICTKH. IInockue PCIICTKU.

OIIK-3,
[K-2

Htoro

Hroro 3a cemectp

9. CamocrosiTesqibHasi pabdora
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPEICTaBIECHbI B

tabmuue 9.1.
Tabmua 9.1 — Buasl caMoCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
S | i3
Bunel camocTosTeInHON & )
HasBanus paznenos 2 &5 ®opMbI KOHTPOJIS
paboThI 2 g 2
S e =
2 o2
= iS)
6 cemecTp
1 PerynsapHslie nuHUM IIpopaboTka JIEeKIIHOHHOTO 1 OIIK-3, |/lomamHee 3a1aHue,
nepeaadn Marepuaia [1K-2 KoncnekTt camonoaroron-
Hroro 1 ku, KoHTpomnpHas padora,
TecT, DK3amMen
2 JIunuu nepenauu IToaroroBka K npaxkTu4e- 1 OIIK-3, |/lomamiHee 3a/1aHue,
KOHCYHOM JIJTUHEL. CKHUM 3aHSATHSIM, CEMHHA- [1K-2 KoHcrekT camomnoaroron-
CornacoBaHue pam ku, KonTponwsHas pabora,
[IpopaboTka IeKIIHOHHOTO 1 OTgeT Hf)r J'Ia6(g)aT0pHOI/I
T T, DK3aMeH
Marepuaia paporte, 1ecT, Jksame
OdopmieHre 0TYETOB 10 1
JabopaToOpHBIM paboTam
Utoro 3
3 ITaccuBHble ycTpoiicTBa | OdopMmiieHue 0T4eTOB 10 1 OIIK-3, |Ortyer no abopaTopHOi
Ha OCHOBE JIMHUM nabopaToOpHBIM paboTam [IK-2 pabote, Tect
fiepeiain Htoro 1
4 TTapameTpsnl [ToaroroBka k mpakTuue- 1 OIIK-3, |JlomamiHee 3agaHue,
MepeIarImnX U CKHMM 3aHSITHSIM, CEMHUHA- TIK-2 KoHcmiexT caMoIoaroros-
MPUEMHBIX aHTCHH pam ku, KonTponpsHas pabora,
[TpopaboTka TeKIHOHHOTO 1 Tect, Sxsamen
Marepuaia
HUtoro 2
5 JIuneiliHble aHTEHHEI [ToaroroBka k mpakTuue- 1 OIIK-3, JloMamHee 3aganue,
CKHUM 3aHSTHUSIM, CCMHHa- TIK-2 KoHcnexT camonoaroros-

pam

[TpopaboTka JIEKITMOHHOTO
MaTepuana

OdopmiteHre 0TIETOB TIO
nabopaTopHbIM paboTam

ku, KonTponpHas pabora,
Otuer 1o 1aboparopHOH
pabore, Tect, Dk3ameH
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Hroro 3
6 AneprypHble anTeHHbl | [loaroroBka k nmpaxkTuye- 1 OIIK-3, |JlomamHee 3a1aHue,
CKHUM 3aHSATUSIM, CEMHHA- [1K-2 Koncnekr camonoaroron-
pam ku, KontponbHas padora,
[TpopaboTka TeKIHOHHOTO 1 OTgeT Hf)r Ha6(§)aT0pHOH
T T, DK3aMeH
Marepuaa pabote, 1ect, Jk3ame
OdopmieHre 0TYETOB IO 1
nabopaTOpHBIM paboTam
Utoro 3
7 AHTEHHBIE PEIIETKU [ToaroroBka k mpakTuue- 1 OIIK-3, JloMaiHee 3aganue,
CKHUM 3aHSTHSIM, CECMHHA- TIK-2 KoHcnexT camonoaroros-
pam ku, KontposnpHas pabora,
[TpopaboTka JIEKITMOHHOTO 1 Tecr, Sxsamen
Marepuaia
Htoro 2
8 O01mMe BOIpPOCH [TpopaboTka JIEKIIMOHHOTO 1 OIIK-3, |/lomaminee 3agaHue,
TEOPHUU PACIIPOCTPAHECHUS | MaTepHaia I1K-2 Koncnekr camonoaroron-
PpaIrOBOJIH. Hroro 1 ku, KonTponwsHas pabora,
PacnipocTpanenue Tecrt, Dx3ameH
3eMHBIX PaIUOBOJIH
9 Pacnpoctpanenue [TpopaboTka JIEKITMOHHOTO 1 OIIK-3, |JlomamHee 3aaHue,
paaroBOIH B Tporocdepe |MaTepuana [IK-2 Koncnexr camonoaroros-
Vroro 1 ku, KontposnbHas pabora,
Tect, Dx3amen
10 PacupocTpanenue IIpopaOoTKa JIEKIIMOHHOIO 1 OIIK-3 oMaIllHee 3aJaHue
b b
paauoBONH B HOHOC(Epe |Marepuaia [1K-2 Koncnekr camonoaroron-
1 Ha KOCMUYECKHUX Hroro 1 ku, KoHTponpHas pabora,
Tpaccax Tecrt, Dx3ameH
Hroro 3a cemectp 18
TlonroroBka u caaya dK3a- 36 DK3aMeH
MEHa
Hroro 54
10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JiJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIIuXCsl

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — bamipHbIE OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

o " MakcuMaJILHBIN
. MakcuMaILHBIN MakcuMalLHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
6 cemecTp
JlomaliHee 3agaHue 16
KoHcmiekT camomoaroros-
KH
10
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KonTpoasnas padota 8 8 16
Otuet no nabopaTopHOii 8 8 16
pabote

Tect 4 6 6 16
Hroro makcumym 3a nepu- 20 30 20 70
on

DK3aMeH 30
Hapacraromum utorom 20 50 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOTHYIO OLEHKY
[lepecyer cymmbl OaIoB B TPAIUIMOHHYIO H MEXIYHAPOAHYIO OIEHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [Iepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammon F (HeynoBineTBOPHUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. PacmpocTpaHeHue paJuoBONH M aHTEHHO-(UAEPHBIE ycTpoiicTBa: YueOHOoe mocobue / Bys-
voB 1O. WU, Tommm I. I. - 2013. 300 c. [DnexkrpoHHsiii pecypc] - Pexum mgocryma:
https://edu.tusur.ru/publications/3608, mara o6pamenus: 05.06.2018.
2. Amnrennsl: YuebHoe noco6bue / ['ommn I'. I'. - 2012. 145 c. [DnexTponHbIN pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2794, nara obpammenus: 05.06.2018.

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. VYerpoiictea CBY u antennsl: Yuebnoe nocobue / lanruna JI. U., 3amorpunckmii B. A. -
2012. 223 c. [DnexTpoHHbIi pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/712, nata 06-
pamenus: 05.06.2018.
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. VYerpoiictBa CBY u aHTeHHBI: y4€OHO-METOIUYECKOE MOCOOME MO0 OpPraHU3aIlliy CaMOCTOSI-
TesibHOM padoTel cryaenToB / lommn I I - 2010. 42 c. [OnekrponHbii pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/7, nata o6pamenus: 05.06.2018.

2. Tommun I'T. AuTenns! u ¢punepsl. COOpHUK 33124 ¢ GOPMYJIaMH U PELICHUSAMH [ DJIEKTPOHHBIN
pecypc]: Yuebnoe mocobue. — Tomck: TYCYP. — 2012. — 237c¢c. (y4eOHO-METOIMYECKOE TIOCOOHE IO
IIPaAKTUYECKUM 3aHITHSIM) [OnexTpoHHBIH pecypc] - Pexxum JOCTYyIIA:
http://edu.tusur.ru/training/publications/2795, nara o6pamenus: 05.06.2018.

3. HccnenoBanue (peppUTOBBIX BEHTHIIEH U IUPKYIATOPOB: PyKOBOJACTBO K 1abopaTtopHOi pado-
te / Tommn I. I'., Hukudopos A. H., darees A. B., 3amorpunckuii B. A., Coxonosa K. M., Ilaxycora E.
B. - 2013. 27 c. [OnekrponHslii pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3730, nara
obpamrenus: 05.06.2018.

4. MW ccnenoBanue OU3JIEKTPUUECKUX aHTeHH: PykoBozcTBO K jaboparopHoit pabote / Iomun I
I'., Hukudopos A. H., @ateeB A. B., 3amotpunckuii B. A. - 2013. 23 c. [DnexTponHslii pecypc] - Pexum
nocryna: https://edu.tusur.ru/publications/3722, nara o6pamenus: 05.06.2018.

5. MHccnenoBanue nuarpaMMbl HampaBJI€HHOCTH MNapaOOJUYECKOM AaHTEHHBI 10 H3MEPEHUSIM
noJjst B JayibHeld u OmkHel 30Hax: PykoBoacTBo k naboparopHoil padore / ['ommn I I, Hukudopos A.
H., ®aree A. B., 3amorpunckuii B. A. - 2013. 18 c. [OnekrponHslii pecypc| - Pexum nocryna:
https://edu.tusur.ru/publications/3700, nara o6pamenus: 05.06.2018.

6. WCCJIEJJOBAHUE OFBEMHOI'O PE3OHATOPA: PykoBoacTso k nabopaTopHoii padote /
ITagycoBa E. B., CoxomoBa K. M. - 2011. 18 c. [OnexrpoHHsblili pecypc] - Pexum pnocryna:
https://edu.tusur.ru/publications/131, nata obpamenus: 05.06.2018.

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIs CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMHA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAaHUYCHHAM UX 37I0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (hopMe IIEKTPOHHOTO JIOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPU(TOM.

JLJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMANMOHHDBIE CIIPABOYHbIE CHCTEMBI

1. 1. MaTepHeT 6ubmmoTeKa ¢ JOCTYNOM K pedepaTUBHBIM U MOJTHOTEKCTOBBIM CTaThsIM U MaTe-
puanam koadepennuii IEEE Explore www.ieeexplore.ieee.org

2. 2. Kpynneiimmii poccuiickuii HHGOPMAIIMOHHBIN MOpTaJ B 00JaCTH HAyKH, TEXHOJIOTHH, Me-
JTUIIMHBI 1 00pa3oBaHus. www.elibrary.ru

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHUTLIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U POrPAMMHOE o0ecneyeHue IJIsl JIEKIIMOHHBIX 3aHATHH
Jlyist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJIBTALIUH, TE€-
KYILIETO0 KOHTPOJIS ¥ MPOMEXYTOYHOW aTTEeCTAllMU UCIIONb3YeTCsl yueOHasi ayTuTOpHs ¢ KOJMUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
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JIIOCTpAlUU 110 JICKIHMOHHBIM pa3jciiaM AUCHUILIAHBI.

13.1.2. MaTepua/ibHO-TEXHUYeCKOE U IPOrPaMMHoe ofecnieyeHne VI NPAKTHYeCKUX 3aHATHI

Jlaboparopusi MUKPOBOJIIHOBOW TEXHUKH

yueOHas ayMTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHas ayIuTOpUs ISl IPOBE-
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHH 3aHATHI 1a00paTOpHOTro THIIA,
yueOHasi ayIuTOpHsl JAJIsl IPOBEACHMSI 3aHATUI CEMUHAPCKOro TUIIA, TOMELIEHHUE JIIsl KypCOBOIO MTPOEKTHU -
poBaHUs (BBINOJHEHUS KypCOBBIX paboT), MOMELICHHUE JAJIs IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTalMi

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 328 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Komnbrotepnsie pabouune craniuu (14 mr.);

- JleMoHcTpamonHoe 00opyI0BaHue s Tpe3eHTanui (mpoek-Top 1 mr., 3kpan 1 mrT.);

- Ocuumnorpad GDS — 71022 (1 mwr.);

- Usmeputens P2M-18 (1 mit.);

- I'eneparop curnana 33522A (1 wr.);

- Boastmerp uud. GDM 8145 (1 wr.);

- Usmeputens P2M-04 (1 mrt.);

- Anamm3atop criekrpa CK4M-04 (1 wr.);

- Ocuumnnorpad mudposoit MS07104 (1 mwrt.);

- Mynstumetp uugponoit 34405A (1 wr.);

- Ucrounuk nuranus GPD-73303S (1 mr.);

- I'eneparop I'3-14 (2 wrt.);

- I'eneparop '4-126 (1 wT.);

- Usmeputens P2-60 (2 610ka);

- Usmepurens P5-12 (1 mt.);

- Usmeputenbras muaust P1-27 (1 mt.);

- Bekropnslit ananuszarop curaanos PAM-18 (1 mt.);

- OnopHO-1oOBOPOTHOE ycTpoicTBO (1 mIT.);

- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenoaBares.

[TporpammHoOe obecrieueHue:

— AWR Design Environment

— Far Manager

— Microsoft Office 2010 u Huxe

— Mozilla Firefox

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1adopaToOpHbIX padoT

Jlaboparopusi MUKPOBOJIIHOBOW TEXHUKH

yueOHasi ayuTOpus JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIIA, yueOHas ayIUTOpUs ISl IPOBE-
JICHMS 3aHATHH MIPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHHS 3aHATHH 1a00paTOpHOTro THIIA,
yueOHasi ayIuTOpHsl JJIsl IPOBEACHUSI 3aHATUI CEMHUHAPCKOro TUIA, TOMELIEHHUE JIIsl KypCOBOIO MPOEKTHU -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMELIECHUE JJIs IPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTallnH

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 328 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Komnbrotephsie paboune craniuu (14 mr.);

- JleMoHcTpanmoHHoe 000pyI0BaHMe IS Tpe3eHTanui (mpoek-Top 1 mt., 3kpan 1 mrT.);

- Ocuumnorpad GDS — 71022 (1 mwr.);

- Usmeputens P2M-18 (1 miT.);

- I'eneparop curnana 33522A (1 wr.);
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- Bonmermetp nug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mT.);

- Anammszatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nuudposoit MS07104 (1 mT.);
- Mynstumetp mudposoit 34405A (1 mr.);

- Uctrounuk mutanus GPD-73303S (1 mit.);

- I'eneparop 1'3-14 (2 wrt.);

- I'eneparop I'4-126 (1 mT.);

- Usmeputens P2-60 (2 Groka);

- Usmeputens P5-12 (1 mT.);

- U3meputenbuas munaust P1-27 (1 wrt.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mit.);
- OnopHO-NOBOPOTHOE yCTPOUCTBO (1 1IT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmHoOe obecrieueHue:

— Google Chrome

— Micran Graphit

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOW padoThl
Jist caMOCTOSITeNNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mit,;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 3/10POBbSl U HHBAJIM/I0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00yUEHUS OOIIEro U CIeUaaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U JPYTUX TEXHUYCCKUX CPEJICTB MpueMa/mepesa-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00yJaronInXcs
C MHBaJIMIHOCTHIO, TOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YYEOHBIX ayAUTOPHIX BO3MOKHOCTH TIPOCMOTPA YIAICHHBIX 00BEKTOB (HaIIPUMEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ OOYYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNapaTa HCIOoJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. SIBnenue oruOanus paIuoOBOIHAMHU MPEMSATCTBUI Ha3bIBAIOT
-pedpakuueit
-nudpakuen
-uHTephepeHIueit
-OTpaKEeHHEM

2. CnoxkeHue B MPOCTPAHCTBE ABYX WUJIM HECKOJIBKUX BOJH Ha3bIBAIOT
-nudpakumen

-pedpaxiueit

-uHTephepeHIueit

-OTpaKEHHEM

3. SIBneHue MCKPUBIEHUS TPAEKTOPUHU XOJa Jiydeld B HEOJHOPOJHON (CIOMCTON B MONEPEYHOM
HaIpaBJIEHUH) CPEJIE HA3bIBAIOT

-nudpakuen

-pedpakuueit

-UHTepepeHuei

-OTpaXKCHUEM

4. OcHoBHBIMHU TIOTepsiMU TIpH PPB B cBOOOIHOM MpOCTpaHCTBE HA3BIBAIOT
-[OTEpH B Tpomocdepe 3a CUET MOTTIOIMIEHHS MOJIEKYIaMH BOJIbI

-ToTJIoIIeHHe B HOHOC(hepe

-IIOTCPHU 3a CYET €CTECTBEHHOI'O Y6BIBaHI/I$I AMINIUTYABI BOJIHBI C PaCCTOSIHHUEM
~TaKOr0 TMOHATHS HE MOXKET OBITh

5. O0nacTh cBOOOTHOTO MPOCTPAHCTBA, CylleCTBeHHAs pu PPB, umeeT popmy crurrocHOTOrO
-TOpouIa

-ceponna

-3JUTATICOU 1A BPAIEHHsI BOKPYT OOJIBIIION OCH

-3JUTUIICOM 1A BPAIIICHUSI BOKPYT MaJIOl OCH

6. B ciyuae npunoaHATHIX aHTEHH 00J1aCTh 36MHOI MOBEPXHOCTH, CYIIIECTBEHHAs! IPH OTPAXKEHUU
paanoBOIH, UMEET (hopMy

-Kpyra

-IIpAMOYTOJIbHUKA

-paBHOCTOPOHHETO TPEYroJIbHHUKA

-3JIIMICca

7. Kak monsipu3oBaHbl BOJHBI, U31y4aeMble TOPU30HTAIBHO PACTIONIOKEHHBIM BUOpaTopom?
-HE MOJISIPU30BaHBI
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-TOPU30HTAIIBHO
-BEPTUKAJILHO
-TapajiyIeNIbHO 36MHOM ITOBEPXHOCTH

8. OcHOBHBIE cITOCOOBI OOPHOBI C 3aMUPAHUSMH PAJIUOBOIH
-4aCTOTHBINA Pa3HOC

-IIpPUMEHEHHE IBYX aHTCHH

-pa3HOC aHTEHH 110 BEPTUKAIN

-pa3HOC AaHTEHH 0 TOPU3OHTAIH

9. Pezonancusle ceuenus B JIII — 310 ceueHus, B KOTOPBIX

-KOMIIOHEHTBI HAIPSYKEHHOCTH IOJIEH MMEIOT BEIIECTBEHHBIC 3HAYCHHUS,

-KOMITOHEHTBI HAINIPSKEHHOCTH T0JIEH IPUHUMAIOT MAaKCUMAJIbHbIE WIM MUHUMAaJIbHbIC 3HAUYCHUS,
-COIIPOTHUBIICHUE JINHUY PABHO CONPOTUBIICHUIO HATPY3KH,

-COIIPOTHUBIICHUE JINHUU SIBJIICTCS BEILIECTBEHHBIM.

10. OxBuBaneHnTHble ceueHus B JIII — 310 ceueHus, B KOTOPbIX

-KOMITOHEHTBI HANPsHKEHHOCTH M0JIEH MMEIOT BEILIECTBEHHbIE 3HAaYEHUS,

-KOMIIOHEHTBI HAaIPSYKEHHOCTHU OJIEN MPUHUMAIOT MAKCUMAaJIbHBIE MIM MUHUMAJIbHbIE 3HAUYEHUS,
-COMNPOTHUBIIEHUE JIMHUU PABHO CONPOTUBIICHUIO HATPY3KHU,

-COIIPOTHUBIICHUE JINHUU SIBJISIETCS BEILIECTBEHHBIM.

11. Kakum B 00111eM ciydae siBISIeTCs TIOJIHOE CONPOTUBIICHUE JTMHUN?
-BEILIIECTBEHHBIM,

-IIOCTOSIHHBIM,

-[IEPEMEHHBIM,

-KOMILIEKCHBIM.

12. Kakum sBJIsIETCSI BOJTHOBOE COIIPOTUBIIEHUE JIMHUAN?
-peaKTUBHBIM,

-BEILIECTBEHHBIM,

-[IOCTOSIHHBIM,

-IEpEMEHHBIM,

13. Ilnetid — 30 oTpe3ok dumepa,

-pa30MKHYTBIN Ha KOHIIE,

-KOPOTKO3aMKHYThI! Ha KOHIIE,

-Harpy>XCHHBII Ha aKTUBHOE COTIPOTHBIICHHE,
-I/IMGIOH_[I/Iﬁ YUCTO PCAKTUBHOC BXOAHOC COMPOTUBJICHUC.

14. K 4eTplpexnontocCHUKaM OTHOCATCS
-pUIBTPBI

-Harpy3KH

-JICJINTENIN MOIIHOCTH

- HaIllpaBJICHHbIE OTBETBUTEIHN

15. BHyTpeHHsIs 3a1a4a TEOPUM aHTEHH NPUMEHUTENBHO K JUHEHHBIM aHTEHHAM O3HayaeT Haxo-
KJICHUE

-pacrpeneseHus oIl BHYTPU IIPOBOJHUKA,

-3a1acEéHHON B aHTEHHE SHEPIUH,

-pacrpeziesieHHs TOKa BJIOJIb IPOBOIHUKA,

-TeMIlepaTypbl BHYTPEHHHX IIIYMOB.

16. Kakyro nosisipy3anyio Ha3bIBalOT BPAIIAIOMIEHCS? TOPU3OHTAIBHYIO,
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-HAaKJIOHHYIO,

-KPYTOBYIO,
-BHHHHTI/I‘IGCKYIO .

17. TlpaBuiibHBIE COOTHOIICHHUS MEXY KO3 PUIIMEHTaMU YCUIICHHUS , HATIPABJICHHOTO NCHCTBUS U
MOJIE3HOTO JEHUCTBUS :

-KH/JI = KIIJ] * KY

-KY = KITJI*KH/]

-KITJ1 =KHJI / KY

- KITIJI=KY /KH/]

18. [llymoBas Temneparypa aHTEHHBI — 3TO TEMIIEpaTypa:
-CpCabl, B KOTOpOfI HaxoauTCsda aHTCHHA,

-J10 KOTOPOM pa30rpeBaeTcss aHTeHHA B PEXXKUME Mepeiay,
-COOCTBEHHBIX IIIyMOB aHTEHHBI B peXXKUMeE MPUEMa,
-COOCTBEHHBIX U BHEIIHUX IIIyMOB MIPUEMHON aHTEHHBI.

19. V xakoif ©3 aHTEHH B OCEBOM PEKUME M3ITYUCHUS IITUpE padouuil Auama3on?
-y TPEXBUTKOBOU LIUJIUHAPUYECKON CIIUPAIILHON aHTECHHBI,

-y IIECTUBUTKOBOW HWIMHAPUYECKON CIIUPATIbHON AaHTEHHBI,

-y TPEXBUTKOBOW KOHUYECKOU CIIUPATIbHON AHTCHHBI.

-y IIECTUBUTKOBOW KOHMYECKON CITUPAJIbHOU AaHTEHHBI.

20. Kakyro NoJsipu3aliio B OCEBOM PEKUME M3ITYYEHUSI UMEIOT CIIUpaIbHbIE aHTEHHBI B HAIpaB-
neHuu Makcumyma JIH?

-BEpPTUKAJIbHYIO,

-HAaKJIOHHYIO,

-KpyroByto,

-3JUIMITHYECKYIO.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. CocraB u ctpoenue armocdepsl 3emun: Tpornocdepa, crpatocdepa, nonochepa. Mx cpoiictsa
1 niapaMeTpsl. X0/ 3aBUCUMOCTH TEMIIEPATYphl U JABJIECHUS OT BBICOTHI.

2. ®usnyeckue ABJIEHUS NPU PACHPOCTPAHEHUU PAJMOBONH: MHTephepeHius, nudpakuus, pe-
(bpakuus, paccesHue, MOTIOLEHHE.

3. PacnipocTpanenue paiioBOJIH B CBOOOIHOM TpocTpaHcTBe. O0nacTh, CylecTBEHHas! IPH pac-
IIPOCTPaHEHUH, U OCHOBHBIE IIOTEPU B PATUOIUHUM.

4. ®dakrTophbl, BIUSIOLUME HA PACHPOCTPAHEHHUE PAJMOBOJH: 3€MHas MOBEPXHOCTb, Tpomocdepa,
noHocdepa. OyHkuUs ocaabIeHuUs.

5. Paccrosinue npsimoii BunumocTH. MHTEppepeHnonHbie (opMyibl B cliydyae IUIOCKOM 3€MHOM
IIOBEPXHOCTH.

6. Y4acToOK NOBEPXHOCTH, CYIIECTBEHHBIH MpPHU OTpakKeHUH BOJH. OTpakeHHUE pPaJUOBOJIH OT
HEPOBHOI 3eMHOMI noBepxHocTU. Kputepuii Penes. Poib KOHIIEBBIX y4aCTKOB TPACCHI.

7. Yuer chepuuHocTH 3eMin B nHTEp(epeHIMOHHbIX (hopMynax. [IpuBeneHHbIE BEICOTHI aHTEHH.

8. Pedpakuus paauoBonH. Buasl TponochepHoil pedpakuuu. DKBUBAICHTHBIH paanyc 3emilu.
TponocdepHbie BOIHOBOIBI.

9. DnexTpuueckue napaMmerpsl nHoHochepsl. Binusuue maruutHoro nois 3emnu. MoHocgepHsie u
MarHutHele Oypu. PacripocTpaHeHue BepTHKaIbHO HallpaBieHHbIX BOJIH. Kputnueckas yactoTa.

10. PacnpocTpaHeHre HaKJIIOHHBIX BOJH B MOHOC(epe. 3aKoH cekaHca. 30Hbl MoiauaHus. Makcu-
MaJIbHO IPUMEHHMAs 4acToTa.

11. Ocobennoctu pacupoctpanenuss YKB B ropojackux ycinoBusix.

12. 3amupanus: TUIBI ¥ TapaMeTpbl. Pa3zHeceHne: Ha3HaYeHHe U BUJBIL.

21. JIlunum nepenaun CBY. Knaccudukanus, Texuuueckue TpeOOBaHUS, OCHOBHBIE MapaMeTphl U
xXapakTepucTuku. BoiHoBoe conpoTuBienue, aucnepcus. Paguonuaust.

22. 3akpsiTble IMHKAK nepenaun CBY: koakcuanbHble M BOJIHOBOJHBIE PA3IMYHbIX THNOB. Kputu-
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YEeCKHe JIJTMHBI BOJIH. BoJIHa OCHOBHOTO THIMA U BBICILIME TUIIBI BOJIH.

23. JIunuu nepenayd OTKPBITOrO TUIA: JBYXIPOBOJHBIE, MOJOCKOBBIE, C IOBEPXHOCTHOM BOJHOM,
BOJIOKOHHO-ONITHYECKHE.

24. Maremarnueckas Mozelb JuHuu nepegaun CBY. BoHOBOM M KJIacCHYECKHUM MOAXObI, CBS3b
Mexnay Humu. Pacnpenenenust E u H, pesonancusie u skBuBanentHeie ceuenus. [, KCB, KbBB, pexumsi.
IToBenenue monyns I' B uieanbHbIX U peaabHbIX JTUHUAX.

25. Tpancdopmanust CONPOTHUBIICHHS B JIMHUM niepenaud. [loHsTre nueiigo, uX BXOAHBIE COMPO-
THBIIeHUs, TpuMeHeHns. Kpyrosas nquarpamMma Bonenepra —CmuTa, €€ NOCTpOEHNE U TPUMEHEHUS.

26. Y3KOIOJIOCHOE COTJIACOBAHME AKTUBHBIX M PEAKTHUBHBIX HArpy30K: Y€TBEPTHBOJIHOBBIE TPaHC-
dbopmaTopsbl, ocieaoBaTeNlbHbIE U MapaulesibHble KOMIECHCHPYIOIINE peakTUBHOCTU. VX peanuzanus B
BOJIHOBOJHOW TEXHUKE U CXEMBbI 3aMEIICHUSI.

27. TunoBsle >I€MEHTHI 111 KOaKCHaIbHbIX U BOMHOBOJHBIX JIIT CBY: akTUBHBIE U pEAKTUBHBIE
Harpy3Ku, 4YeTBEpThBOIHOBBIE U30JISTOPHI, IOBOPOTHI, KOAKCHATILHO-BOJIHOBOIHBIE EPEXOIbI.

28. OO0BEMHBIE PE30HATOPHI, UX BKJIIOYCHHS B TPakT. TwITbl KoneOaHWA, HArpy>KEHHAs U HEHArpy-
KeHHas 1o00poTHocTH. [IpuMeneHwus.

29. Muoronomocuuku CBY. Matpunel [S], [Z], [Y]. UcnbiTaTenbHbIE PEKUMBI, HAX0XKICHUE dJIC-
MEHTOB MaTpHII, UX (PU3HMUECKHI CMBICIL.

30. MuoronomocHukn CBY. CBolicTBa B3aUMHOCTH, CAMMETPHH, HEAUCCUITATUBHOCTU. M neans-
HbIE MaTpPULIbI.

31. [IpuHIMT JEKOMIO3UIIMHU TIPU aHATIM3€ COCTABHBIX MHOTOIOJIIOCHUKOB.

Martpuna [A] , puzndeckuii CMbICT €€ AIIEMEHTOB, CBS3b ¢ MaTpuliei [S].

32. neanbHble BEHTWIb, IUPKYJISATOP W HANPaBJICHHbBIA OTBETBUTEINb, UX MATPHIlbI [S], CBOMCTBA
Y Ha3HA4YCHUE.

41. JanbHsis, TPOMEKYTOYHAS ¥ OJVOKHSS 30HBI aHTCHHBI. VX TpaHUIIbI M CBOMCTBA MOJICH.

42. Ha3nauenue u kinaccudukaiys antenH. Ammuryaaas J{H, HopmupoBka, e€ ¢popma u mupurHa,
rpadudeckoe nzodpaxenue. ®a3oBwiii neHTp. LleHTp M3TyUeHuUs.

43. MOIHOCTb U CONPOTUBIIEHUE U3ITyUEHHUS aHTEHHBI. BXOJHOE CONPOTUBIIEHHUE.

44. Tlonspu3zanus, €€ BUIbI, HEOOXOAMMOCTh yuéTa npu npuéme. [IpuHIM 3JIEKTPOTMHAMUYECKO-
ro o100us ¥ €ro HCIIOIb30BaHUE MPU MCCIIEJOBAHIH aHTECHH.

45. KH/, KITJ u KY antennsl. JleiicTByromas anuHa. J[mama3zon pabounx 4acTor.

46. IIpuémHuble anTeHHBl. DKBUBaNeHTHas cxeMa. @opmyna Hevimana mia OJ1C.

[TpyuHIMIT B3aUMHOCTH M €70 MCIOJIb30BaHUE IIPU UCCIIEIOBAHNN AHTEHH.

47. DddexTrBHas TUIOMAAbL aHTeHHBI, ¢BA3b ¢ KH/I u neiictByromeit nimunoit. lllymoBast remmnepa-
Typa, yTH €€ CHUKECHHUS.

48. PexxuMm cuibHOrO curHaia B paguonuauy Ha HY u CBY. DHepreTuueckne cOOTHOLIEHUS

Ha CBY B nienu npu€MHON aHTEHHBI B COTJIACOBAHHOM U PacCOTJIaCOBAHHOM pPEXKHUMaXx.

49. CumMeTpuuHbIi anekTpuueckuii Bubpatop. Pacnipenenenue toka, JIH, conpoTuBnenue u3iy-
yeHusl, AecTByromas amuHa, KH/I, BXxomHoe conpoTuBieHue.

50. KoHCTpYKIIMM CUMMETPUYHBIX U HECHUMMETPHUYHBIX BHOpaTopoB. CocoObl UX MUTAHUS II0-
CpPEICTBOM JBYXIPOBOJHON U KOAKCUAJIBHOM JIMHUH.

51. Cnoco0sl pacmupenus pabodero auamnasoHa BHOpaTopHbIX aHTeHH. llleneBble m3myuarenu.
[TpuHIMIT JBOMCTBEHHOCTH U €TI0 UCIOJIB30BAHNUE NPU UCCIIEI0BAHNN AaHTEHH.

52. AnteHHbl Oerymieil BOJIHBL: CIHMpaJIbHBIC, TUAJICKTPUYECKHE, TUPEKTOpPHBIE. YCTPOMHCTBO,
MPUHIUI ACHUCTBUS, IPUMEHEHUSI.

53. BonHOBOHBIE U3Ty4aTelIn U PYNOPHBIE aHTEHHBI. ANIEPTYPHBIN METOJ pacuéTa. YCTpOuCTBO,
MPUHIUI ACHUCTBUS, IPUMEHEHUSI.

54. JIuH30BBIC aHTEHHBI HA 3aMEISAIONIMX U YCKOpsIomuX JuH3ax. Jluussl Jlionebepra. Yerpoii-
CTBO, IPUHLIMI E€WCTBUS, IPUMEHEHMUS.

55. INapabonuyeckue 3epKajJbHbIE aHTCHHBI, OJHO3EPKAIbHAs U JIByX3€pKajbHas CXEMbl. Amep-
TYPHBII METOM pacy€Ta. YCTPOMCTBO, MPUHIUI ICUCTBUS, IPUMEHEHHUS.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
1. ®unepHbie TPAKTHI
2. AHTEHHBI
3. PacpocTpaHeHue pasinoBOIH
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14.1.4. Tembl JOMAIIHUX 3aJaHAN
. JIuanm nepenauu ¢ T-BoHaAMU
. BomHOBOTHBIE TMHUU TIEpeaaun
. Harpyxennsie oTpe3ku Gpuaepon
. Y3KOIOJIOCHOE U HIMPOKONOJIOCHOE COTJIACOBAHUE
. [TapaMeTpsl 1 XapaKTEPUCTHKN aHTEHH
. JIuneitnpie aHTECHHEBI
. BorHOBOTHBIC M3 TyUaTeNM U PYNIOPHBIE AHTCHHBI
. JIun30BBIC AaHTCHHEI
. 3epKaJIbHbIC aHTEHHBI

O 0 1N DN K~ W —

14.1.5. Bonipocbl Ha caMONOATOTOBKY
CoBnazaroT ¢ TeMaMu KOHTPOJIbHBIX PA0OT M JOMAIIHUX 3aJ[aHUH.

14.1.6. Tembl 1a00paTOpHBIX padoT
HccnenoBanue GeppUTOBBIX BEHTHIEH U LIUPKYJISITOPOB
HccnenoBanue AU3IEKTPUYECKUX aHTEHH
HccnenoBanue auarpaMmbl HalpaBIEHHOCTH NapaboMnyecKoi aHTEHHbI M0 U3MEPEHUsIM I0JIs B
JanbHel u OKHeH 30Hax
HccnenoBanue 00beMHOI0 pe30HaTOPA

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 MHBAIUIOB

KaTeropI/m BI/II[I)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MaTcpualioB PE3YJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTEIILHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEPKaA

C napymenussimu | CobecezoBaHme 10 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHAsE MPOBEPKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymeHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJbHBIC PabOTHI, MUCbMEHHbIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PA0OTHI, BOIIPOCHI K MeToAaMu

amnrapara 3a4eTy

C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIpeI0OCTaBJICHUE 3aJJaHus C UCIIOIb30BAaHUEM CYPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:
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- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

— NpEe/ICTaBICHNE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHGopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 30POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYIIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (popme.

[Tpy HEOOXOMUMOCTH JAJIS JIUI] C OTPAHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITATIOB.
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