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

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
PacnpocTpanenne paguoBOJIH M AaHTEHHO- (PUIEPHBIE YCTPOCTBA CHCTEM MOOMJIbHOM CBS3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: CucreMbl MOOUIbHOM CBS3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 3

Cemectp: 5

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 5 cemecTp Bcero Enununner
1 Jleknuu 28 28 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 62 62 4acoB
5 CamocTosiTenpHas paboTa 46 46 4acoB
6 Bcero (0e3 ax3ameHa) 108 108 JacoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

OKk3ameH: 5 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Iara momamucauus: 20.12.2017 Tomck 2018
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 rona, paccmorpeHa u ono0pena Ha 3acenanuu kadenpsr CBUUKP «  »

20 roma, mpotokois Ne

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

3aBeayromumii odecreunBaronieii kad.
CBYuKP C. H. Illapanrosuu

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

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

PTC C. B. Menuxos
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU

(CBYuKP) A. 1O. ITonkoB
JoueHT Kadeapbl paTuOTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB
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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
Jucuumuinna «PacnpocTpaneHune pajinoBOJIH U @HTEHHO- (puiepHbIe yCTPONUCTBA CUCTEM MOOMIIb-
Hoii cBsizu» (b1.B.O/1.5) otHOCHTCA K OOKY 1 (BapuaTHBHAs 4acTh).
[TpeamecTBYOIMMUMU AUCHUITUHAMU, (OPMHUPYIOLUIMMH HayallbHble 3HAHUS, ABISAIOTCS: Teopus
NEKTPUUECKUX LeTNel, DIEKTPOMAarHUTHBIE ITOJISI U BOJIHBI.
[Tocnenyromumu JUCUUIUIMHAMU SBJISIIOTCA: Pajnonepenaromue ycTpoicTBa CUCTEM MOOMIBHON
cBsi3H, PaguonpuemMHbie ycTpoiicTBa CUCTEM MOOMIIBHOM CBSI3H.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUSI JUCHHUIIIMHBI

[Iporecc n3yueHust TUCIUILIMHBI HAMpaBlieH Ha (GOPMHUPOBAHUE CIAEAYIOMNUX KOMITETCHITHN:

— [TIK-8 ymenueMm coOuparh M aHAIM3UPOBATh HMHQPOpMAIHIO sl (POPMUPOBAHUS HCXOIAHBIX
JAHHBIX JIJIs1 IPOEKTUPOBAHUS CPEACTB U CETEH CBSA3H U UX DJIEMEHTOB;

— TIK-9 ymMeHnem mpoBOJUTH pacdeThl MO MPOEKTY CETeH, COOPYKEHUN U CPECTB HHPOKOMMY -
HUKAIM B COOTBETCTBUU C TEXHUUYECKUM 3a/IaHHEM C HCIIOJIb30BAaHUEM KaK CTaHJIapTHBIX METO/OB, MPH-
€MOB U CPEJICTB aBTOMAaTHU3aIMH MPOECKTHUPOBAHUS, TaK U CAMOCTOSTENIBHO CO3/1aBa€MBIX OPUTMHAIBHBIX
porpamm;

B pe3ynbraTe u3ydueHus JUCIUIUIMHBI 00YyJaOIUICs TOKEH:

— 3HATh NPUHIMUNBI JCHCTBUS, OCHOBHBIC MAapaMETPhl U XapaKTEPUCTHUKU PA3IMYHBIX THUIIOB
NepeIaINX U MPUEMHBIX AHTEHH B CUCTEMaX PaJUOCBA3U C YUYETOM BIIMSHUS 3€MHOW MOBEPXHOCTH U
cBomcTB cpenabl pacnpoctpanenus (I1K-8, I1K-9);

— yMmeThb °* pa3pabaTeiBaTh U OOOCHOBBIBATH COOTBETCTBYIOIINE TEXHUYECKOMY 3aJIlaHUIO0 U
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI TEOPUU U TEXHUKU KOHCTPYKIMU aHTEHHO-(PHUAEPHBIX YCTPOUCTB CHU-
creM paauocssizu (I[1K-9);

— BJaJeThb * OCHOBHBIMHM METOJaMHU pacuéTa M MaTeMaTHYeCKOro MOJAETHUPOBAHUS, BKIIOYAS
CAIIP, mapamMeTpoB M XapaKTEPUCTUK aHTCHHO-(QUIECPHBIX YCTPOUCTB cucteM paauocBssu (I1K-9); ¢ me-
TOJaMU pacuéra HanpsHDKEHHOCTH TOJISI B TOUKE MpUEMA ISl paIMOJIMHUM CUCTEM PaJMOCBSI3U U Telepa-

JMOBEIIaHUs C YUYETOM BIIMSHUS 3€MHOM TIOBEPXHOCTH M CBOMCTB cpenbl pactipocTpanenus (I1K-8, ITK-
9).

4. O0beM IMCHUIIMHBI U BUAbI y4e0OHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBIsIeT 4.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpyaA0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
5 cemectp
AynuTopHbIe 3aHATHS (BCETO) 62 62
Jlexuun 28 28
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 46 46
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 15 15
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 19 19
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 12 12
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

) ] = 2 /‘é\ = =
: o ° o) = 5
= jas} o O g 2 (D] s
r 3 s s S 2 0
HazBanus pa3aenoB TUCHUTUIUHBI 5 ) o, o o 9 S
= 5 g = | §° =
o, < < Qo 0 (=TI
= = O m 3 S 2
5 cemecTp
1 PerynspHble TMHUM NI€penaqn 2 4 0 3 9 I1K-8, I[IK-9
2 JIunuu nepenaun KoHeuyHOU uHBL. Co- 3 4 0 7 14 IIK-8, ITK-9
IJlacOBaHUE
3 [TaccuBHBIE YCTPOMCTBA HA OCHOBE JIM- 3 0 8 6 17 |1IK-8, I1K-9
HUU Tepeadn
4 TTapameTpbl IepeAAOIINX U IPUEMHBIX 2 2 0 4 8 I1K-8, I[IK-9
aHTEHH
5 JIuneliHble aHTEHHBI 2 2 4 8 16 I1K-8, ITK-9
6 AnepTypHble aHTEHHBI 4 2 4 8 18 |IIK-8, ITK-9
7 AHTEHHbIE PEIIETKU 4 4 0 4 12 |1IK-8, ITK-9
8 O61Me BOMpPOCHl TEOPUH pacIpocTpa- 3 0 0 2 5 [K-8, T1IK-9
HEeHUus paauoBoiH. PactipocTpanenue
3€MHBIX PaJinOBOJIH
9 PacnipoctpaneHue paguoBOJIH B TPOIIO- 2 0 0 2 4 [1K-8, TIK-9
chepe
10 PacnipocTpaneHue painoBOJIH B HOHO- 3 0 0 2 5 [K-8, IT1K-9
cdepe 1 Ha KOCMUYECKUX Tpaccax
Hroro 3a cemectp 28 18 16 46 108
Hroro 28 18 16 46 108
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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

5 cemecTp

1 Perynsipasie TMHUN
nepeaaun

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

[\

Hroro

IIK-8, TIK-

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

IIK-8, TIK-

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

IK-8, TIK-

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

IIK-8, TIK-

5 JIuneliHble aHTEHHEBI

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

HUroro

IK-8, TIK-

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.

TK-8, TTK-
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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

TIK-8, TTK-

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

IIK-8, TIK-

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

IIK-8, TIK-

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

3

IIK-8, TIK-

Hroro 3a CEMCECTP

28

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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1 2 3 4 5 6 7 8 9 10

[IpenmecTByronme qUCUUILIMHBI

1 Teopus 2nEKTPUUECKHUX

" - - +
11(S1(S7}

2 DAEeKTPOMAarHUTHBIE MO
¥ BOJIHBI

[Tocnenyromue TUCIUIIITUHBL

1 Paguonepenatoiue
YCTPOMCTBA CUCTEM MO- + + + + + + +
OMIJILHOM CBSI3U

2 PapnonpueMHbIe yCTpOH-
CTBa CUCTEM MOOMJIbHOU + + + + + + +
CBSI3U

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIHUIUIMHBL, U BUIOB 3aHS -

THH
§ Bunwl 3ansatuit
=
5 5 g g
5 5 » &, S ®DopMBbI KOHTPOJIS
z = = g 2
Z = = @)
ITK-8 + + KonTpomasnas pabora, Jlo-
MalllHee 3aJaHue, JK3aMeH,
KoHCIeKT caMOIoAroTOBKH,
Tect
ITK-9 + + + + KonTponsnas pabora, Jlo-
MalllHee 3aJaHne, JK3aMeH,
KoncnekT caMonoaroToBky,
Otuet o nabopaTopHOii pa-
oote, Tect

6. MHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs!
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
HanmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOpHBIX padoT

3 =
3 = =5
Z 25
O
HasBanus pasnenos HaumeHnoBanue 1ab0paTopHBIX padoT 5 - S
5 X
= g 2
a e g
= o
5 cemecTp
3 [NaccuBHbIe ycTpolicTBa | MccnenoBanue GeppUTOBBIX BEHTHIICH U IIUPKYIISTO- 4 [K-9
Ha OCHOBE JINHUM poB
nepeaavyn
pea HccnenoBanue 00beMHOTO pe3oHaTOpa 4
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Htoro

5 JIunevinble aHTEHHEBI

HccnenoBanue AUBJICKTPUICCKUX AHTCHH

Hroro

IK-9

6 AnepTypHbIE aHTCHHBI

HccnenoBanue quarpaMMbl HalpaBICHHOCTH TTapado-
JTUYECKON aHTEHHBI 110 U3MEPEHUSM TOJIS B AalIbHEH U
OJIMKHEN 30HAX

R

HUroro

~

[1K-9

Hroro 3a CEMCECTP

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)

HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHO B Tabnure 8.1.
Tabmuma 8.1 — HammeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMUHAPOB)

HaszBanwus pasznenos

HanmMeHnoBaHMe nMpakTUUECKUX 3aHATUN (CEMHUHAPOR)

TpynoeMKocCTsb,

9

dopmupyembie

KOMIIETCHIIN

5 cemecTp

1 PerynsapHsle nMHUM
nepeaadn

OCHOBHBIE TEOPETUYECKHUE CBEICHUS U PACUETHBIE CO-
oTHoIEeHUS. [[ByXnpoBoaHbIe TMHUY niepenadn. Koak-
CHAJIbHBIC JIMHUH TICPCaaqu. ITonockoBbIC IMHUUT
nepenadr. BomrHOBOABI MPSIMOYTOIBHOTO CEYEHHUS.
BomHOBOIBI KPYITIOTO CEYECHUS.

N

HUroro

I1K-9

2 JIunuu nepenauu
KOHEYHOMW JJTUHBI.
CornacoBanue

OCHOBHBIE TEOPETUYECKUE CBEACHUS U PACUETHBIE CO-
otHouleHus/ HarpyxeHHsle oTpe3ku puaepos. Y3ko-
MIOJIOCHOE U IUPOKOIOJIOCHOE COIIACOBaHMUE.

Htoro

[K-9

4 TTapameTpsnl
MepeIarImnX U
MPUEMHBIX AaHTEHH

OcCHOBHBIE TEOPETUYECKHUE CBEACHUS U PACUETHBIE CO-
orHomeHus. Ilepenaromas anrenna. [Ipuemnas an-
TEHHA. DJIEKTPUIECKH MaJIbIe (2JIEMEHTAPHBIC) U3ITY-
qaTenu.

HUroro

I1K-9

5 JIuneliHnble aHTEHHEBI

OCHOBHBIE TEOPETUYECKUE CBEACHUS U PACUETHBIE CO-
oTHouleHHss. CUMMETPUYHBIN 3JIEKTpUYECKH BUOpa-
Top. JInHelHas meneBas aHTeHHA. BepTUKaIbHBIN 3a-
3eMJIeHHBIN BUOparop. Pamounbie anTeHHbI. JInHEH-
HBIE HENPEPBIBHbIE cUCTeMBL. [{unmuHaupudeckas n
KOHMYECKasl CIIUPAJIbHbIE aHTEHHBI. J[ManeKkTpuye-
CKHE CTEpPKHEBBIC AHTCHHBI.

Htoro

[K-9

6 AniepTypHble aHTECHHBI

OCHOBHBIE TEOPETUYECKHUE CBEACHUS U PACYCTHBIE CO-
otHoueHus. [lnockue nsnmydaronye packpbiBbl. Boi-
HOBOJIHBIE U31y4aTeIn U PYIOPHbIE aHTCHHBI.
3epKaibHble aHTEHHBI. JINH30BbIE AHTEHHBI.

HUroro

I1K-9

7 AHTEHHbIE PEIIETKU

OcHOBHBIC TCOPCTUUCCKUC CBCACHUA U PACUCTHBIC CO-

[K-9
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otHomIeHus. Teopema o0 IepeMHOKEHUH TUarpaMM
HarpaBieHHocTH. CuctemMa u3 1ByX BUOpaToposB. JIu-
HEIHbBIC SKBUIUCTAHTHBIE PEIeTKU. JIupeKkTOpHbIe 1
JIOTONIEpUOMYECKUE aHTEHHBI. BOIHOBOIHBIE TIETIe-
BbIC aHTCHHBIC pemeTku. [1ockue pemerky.

HUroro

Hroro 3a cemectp

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuma 9.1 — Busisl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
= z S
3 = 5
o 2 O T
Bunbl camocTrosiTennbHON > O
HazBanus pa3nenos Z 7 = @®opMBI KOHTPOJIS
padoThI 4 s 2
3 g =
a e g
~ S
5 cemecTp
1 PerynsipHbie nnHAN [ToaroroBka K mpakTu4e- 2 |1IK-9, JlomainHee 3a1aHue,
nepeaaun CKHM 3aHATUSAM, CEMHHA- [IK-8 Koncnekr camonoaroros-
pam ku, KontposnbHas pabora,
TecT, Dx3ameH
[TpopaboTka JIEKIIMOHHOTO 1 ect, Jksame
Marepuaa
Hroro
2 JInnuu nepenauu IToaroroBka K mpaxkTuye- 2 |IIK-9, JlomalHee 3a1aHue,
KOHEYHOU JUTUHEL. CKHM 3aHSITHSIM, CEMHHA- TIK-8 KoHcnexT caMonoaroros-
CormnacoBanue pam ku, KontponbHas padora,
[TpopaboTka JIEKITMOHHOTO 2 OTG%T HE)F na6c§)aTopH0H
MaTepuana pabore, Tect, Dxk3ameH
OdopmieHre 0T4ETOB 110 3
nabopaTOpHBIM paboTam
Hroro 7
3 IlaccuBHbIe ycTpoiicTBa | [IpopaGoTka JIEKITMOHHOTO 2 |IIK-8, JomarniHee 3anaHue,
Ha OCHOBE JIMHUU Marepuaia I1K-9 KoHcnekt camonoaroros-
rnepeaaun Ty si—— 4 I(()I/I, KOHTpOJ‘IgHaSI pa60Tva,
nabopaTopHbIM paboTam THCT 10 1ab0paTOpHOU
pabore, Tect, Dx3ameH
Hroro
4 TTapameTpbl IToaroroBka K nmpaxkTu4e- [1K-9, JlomaiHee 3a1aHue,
nepearonmx u CKHUM 3aHSATUSIM, CEMHHA- ITK-8 Koncnekrt camonoaroron-
NPUEMHBIX aHTEHH pam ku, KonTponwsHas pabora,
[TpopaboTka TeKIHOHHOTO 2 Tect, Sxsamen
Marepuaa
Utoro 4
5 JInneviHble aHTEHHEI [ToaroroBka Kk mpakTuue- T1K-9, JlomaliiHee 3a1aHue,
CKHM 3aHSITHSIM, CCMHHa- TIK-8 KoHcnexT camMmononroros-

pam

ku, KontponbHas pabora,
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[TpopaboTka JIEKITMOHHOTO 2 Otyet mo maboparopHOU
Marepuaia pabote, Tect, Dx3aMeH
OdopmiieHre 0TIETOB TIO 4
naboparopHbeIM paboTam
Hroro
6 AneprypHble anteHHbl | [loaroroBka k mpaxkTuye- 2 |1IK-9, JlomainHee 3a1aHue,
CKHUM 3aHATHSIM, CEMHUHA- [IK-8 Koncnekr camonoaroros-
pam ku, KontponbHas pabora,
[IpopaboTka JIeKIIMOHHOTO 2 OTgeT Hf)r na&goaTopHon
T T, DK3aMeH
MaTepuaa pabote, Tect, Dx3ame
OdopMmieHre 0TYETOB T10 4
J1abopaTOpHBIM paboTam
Hroro
7 AHTEHHbIE PEIIETKU [ToaroroBka Kk mpakTuue- 2 I1K-9, JlomaliiHee 3a1aHue,
CKHM 3aHSITHSIM, CEMHHa- TIK-8 KoHcnexT camMmononroros-
pam ku, KontponpHas pabora,
TecT, Dx3amen
[TpopaboTka JIEKITMOHHOTO 2 ecT, Jk3ame
Marepuaia
Hroro 4
8 OO0mue BOnpock [TpopaboTka JIEKITMOHHOTO ITK-8, JlomaiiHee 3a1anue,
TEOPHUH PACTIPOCTPAHEHUS | MaTepHaia [1K-9 Koncnekr camonoaroros-
PpaIrOBOJIH. Hroro 7 ku, KonTponpsHas pabora,
Pacnpoctpanenue Tect, Ox3ameH
3eMHBIX PaIMOBOJIH
9 Pacnpoctpanenue [IpopaboTka TeKIHOHHOTO 2 |IIK-8, Jomainee 3ananue,
pamuoBOJH B Tporocdepe |Marepuaia [1K-9 Koncnekr camonoaroron-
Hroro 2 ku, KonTponpHas padora,
TecTt, Ox3amen
10 Pacnpoctpanenue [IpopaboTka JIeKIIMOHHOTO 2 |IIK-8, JlomaiiHee 3aaHue,
PaaroBOJIH B HOHOC(EpPEe | Marepualia I1K-9 Koncnekrt camonoaroron-
Y HA KOCMUYECKUX Hroro 2 ku, KonTponwsHas pabora,
Tpaccax Tecrt, Dx3ameH
Hroro 3a cemectp 46
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 82
10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
o MaxkcuManbHBIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemecTp
10
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JloMarraee 3aganue 6 6 4 16
Koncnekr camonoaroros- 2 2 2 6
KU

KontponpHas pabota 8 8 16
Otuer no nabopaTopHOii 8 8 16
pabote

Tect 4 6 6 16
Hrtoro makcumyM 3a nepu- 20 30 20 70
on

DK3aMeH 30
Hapacraromum ntorom 20 50 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamsioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiToB Ha aaty KT

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

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl OAIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIle
11.3.
Tabmuma 11.3 — [lepecueT cymMmMBbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIICHKY

WroroBas cymma 6aios,
Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4ens xoporiio)
4 (xopo11o) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YueOHo-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. PacmpocTtpaneHue paguoBOJH M aHTEHHO-(QHUACPHBIE YCTpoicTBa: YueOHoe mocooue / bys-
voB 1O. WU, Tommnm TI. I. - 2013. 300 c. [Dnexkrponnsiii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/3608, nara oopamenus: 12.06.2018.
2. Awntennsl: Yue6Hoe nocobue / [omun I'. T'. - 2012. 145 c. [DnextponHsIil pecype] - Pexxum
noctyma: https://edu.tusur.ru/publications/2794, nata o6pamenns: 12.06.2018.

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. VYerpoiictea CBY u antennsl: Yuebnoe nocobue / lanruna JI. U., 3amorpunckuii B. A. -
2012. 223 c. [DnextpoHHBIA pecypc] - Pexum moctyna: https://edu.tusur.ru/publications/712, mata o6-
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pamenus: 12.06.2018.
12.3. YueOHO-MeTOAMYECKHE MTOCOOHS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. VYerpoiictBa CBY u aHTeHHBI: y4eOHO-METOIUYECKOE MOCOOME MO0 OpPraHU3aIliud CaMOCTOSI-
TenbHOU paboTel ctymeHToB / Tommu I'. T'. - 2010. 42 c. [DnexTpoHHbIi pecypc] - Pexxum gocryna:
https://edu.tusur.ru/publications/7, nata o6pamenus: 12.06.2018.

2. Tommnu I'T. Autenns! u ¢punepsl. COOpHUK 33134 ¢ GOPMYJIAaMH U PEHICHUSMH [ DJIEKTPOHHBIN
pecypc]: Yuebnoe mocobue. — Tomck: TYCYP. — 2012. — 237c¢. (y4eOHO-METOIMYECKOE TOCOOHE IO
MPAKTUYECKUM 3aHATHUSIM) [DnexTpoHHbII pecypc] - Pexum JlocTyIna:
http://edu.tusur.ru/training/publications/2795, nara o6pamenus: 12.06.2018.

3. MHccnenoBanue GpeppUTOBBIX BEHTWIICH U IUPKYISITOPOB: PykoBoacTBO K 1aboparopHoii pado-
te / Tommn I. I'., Hukudopos A. H., ®areeB A. B., 3amorpunckuii B. A., Cokonosa XK. M., Ilaxycora E.
B. - 2013. 27 c. [Dnekrponnsiii pecype] - Pexxum gocryma: https://edu.tusur.ru/publications/3730, mara
obpamenus: 12.06.2018.

4. MW ccnenoBanue OUAJICKTPUUECKUX aHTeHH: PykoBoacTBO k jaboparopHoit padote / omun I
I'., Hukudopos A. H., @atee A. B., 3amotpunckuii B. A. - 2013. 23 c. [DnexTpoHHbIi pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/3722, nara obpamenus: 12.06.2018.

5. MHccnenoBanue auarpaMMbl HANpaBICHHOCTH MapaOOJUYECKONM AaHTEHHBI [0 H3MEPEHUSIM
noJst B JayibHel u OmmkHel 30Hax: PykoBoacTBo k naboparopnoii padore / ['ommn I. I, Hukudopos A.
H., ®aree A. B., 3amorpunckuii B. A. - 2013. 18 c. [DnekTponnblii pecypc]| - Pexxum nmocrymna:
https://edu.tusur.ru/publications/3700, nara o6pamenus: 12.06.2018.

6. WCCJIEJJOBAHUE OFBEMHOI'O PE3OHATOPA: PykoBoacTso k naGopaTopHoii padote /
[TagycoBa E. B., Cokomoa XK. M. - 2011. 18 c. [Dnekrponusiii pecypc| - Pexum moctyma:
https://edu.tusur.ru/publications/131, nata obpamenus: 12.06.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMU BO3MOKHOCTSIMHU 310POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUE MaTepHralibl Il CaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710pPOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCHIIPUATHUS UHPOPMAITIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 1M1 ¢ HAapYLIeHUsIMHA OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. 1. UnTepHer Oubnuoreka ¢ AOCTYNOM K pedepaTUBHBIM U MOJHOTEKCTOBBIM CTaThSIM U Marte-
puanam koHpepenuuit IEEE Explore www.ieeexplore.ieee.org

2. 2. Kpynneitmuii poccuiickuii ”HQOpPMAaIIMOHHBIA TOPTaJl B 00JIACTH HAyKH, TEXHOJIOTUH, ME-
TUITUHBL U 00pa3oBaHus. www.elibrary.ru

13. MaTtepuaibHO-TEXHMYECKOE 00ecneuyeHre TUCIUILJIMHBI U TPpedyeMoe MPOorpaMMHoOe
o0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jnst mpoBeeHus 3aHATUIM JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUIYAJbHBIX KOHCYJbTAIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
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JEMOHCTpAIMOHHOE 000pyI0BaHNE U Y1eOHO-HATTISAHBIE TOCOOUS, 00eCIeYNBAIOIINE TEMATHUSCKHIE HII-
JFOCTPAIIMH TT0 JICKIIMOHHBIM pa3jieiaM JUCIUTUINHBL.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI

JlabopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHasi ayJuTOpUs ISl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHHS 3aHATHH MTPAKTUIECKOTO TUIA, ydeOHas ayAuTOpHS IS IPOBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHas ayuTopus Ui IPOBEICHHS 3aHATUI CEMHMHAPCKOro TUIA, MOMEIIEHUE JJIs1 KyPCOBOT'O MPOEKTH -
poBaHUs (BBIMOIHEHHS KyPCOBBIX padOT), IOMEIICHHUE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAIBHBIX
KOHCYJIbTAaL

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, 1. 47, 328 ayn.

Onucanue uMerouierocs 000pya0BaHuUs:

- Kommnbrotepusie pabouune cranuuu (14 mr.);

- JleMOHCTpaliMOHHOE 000pyI0BaHUE Ul pe3eHTalui (mpoek-top 1 mr., skpas 1 mr.);

- Ocummorpag GDS — 71022 (1 wrt.);

- Usmeputens P2M-18 (1 mrt.);

- 'enepatop curnana 33522A (1 wr.);

- Bonmermetp uug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mT.);

- Ananuzarop cnektpa CK4M-04 (1 wrt.);

- Ocmmnorpad uudposoit MS07104 (1 mrT.);

- Mynstumetp mudposoit 34405A (1 mr.);

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

- I'eneparop ['3-14 (2 wit.);

- I'enepatop '4-126 (1 wrT.);

- Usmeputens P2-60 (2 6rnoka);

- Usmeputens P5-12 (1 mT.);

- Usmepurenbuas auaus P1-27 (1 wr.);

- Bextopusiit ananuzarop curnanos P4AM-18 (1 mr.);

- OnopHO-MOBOPOTHOE YCTPOUCTBO (1 mIT.);

- Kommnekr cneunanuzupoBaHHol yueOHOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrnieueHue:

— Google Chrome

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHoOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

JlabopaTtopust MUKpOBOJIIHOBOM TEXHUKH

yueOHasi ayuToOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHHS 3aHSATHI MPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS IS POBEICHHS 3aHATHI T1a00paTOpHOTO THIIA,
yaeOHasi ayTUTOpHsI AJIsl TPOBEACHHUSI 3aHATHI CEMUHAPCKOTO TUIA, TOMEIICHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHUS (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE JJIsi IPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJIbTaLlU

634034, Tomckast obnacts, . Tomck, Bepmnuna ynuia, n. 47, 328 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- Komnibrotepueie pabouune cranumu (14 mr.);

- leMoHCcTpalioHHOe 000pyIOBaHKe ISl Mpe3eHTaui (Mpoek-top 1 mT., skpaH 1 mr.);

- Octmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mrt.);

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

- Bonermetp tug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mt.);
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- Anaimmszatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nuudposoit MS07104 (1 mT.);

- Mynstumetp mudposoit 34405A (1 mr.);

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

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

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

- Usmepurens P2-60 (2 Groka);

- Usmeputens P5-12 (1 mT.);

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

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);
- OnopHO-NOBOPOTHOE YCTPOUCTBO (1 1IT.);

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

Google Chrome

Micran Graphit

Microsoft Office 2010 u Hike
PTC Mathcad 15

Tracker PDF-XChange Viewer

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHON padoThl
Jnist caMoCTOATENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPUM (KOMITBIOTEPHBIE KIJIACCHI),
PacrojI0KEeHHBIE 110 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 ob6nacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:
- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMITBIOTEPBI TOAKIIIOUEHB! K ceTu «HTepHeT» M 00ecrnednBaloT AOCTYI B JIEKTPOHHYIO MH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

OcBoeHue JUCHUIUIMHBL JIMOaMU C OI'paHHMYCHHBIMU BO3MOKHOCTAMHU 3J0POBbBA W HMHBaJIMIaMU

OCYHICCTBIIACTCA C UCIIOJIB30BAHUCM CPCACTB 06yquH;1 O6H.[CFO " CIICHHUAJIbHOI'O Ha3HA4YCHMUA.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [IPEIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpueMa/mepesa-
4K yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas aylTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cliyxXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-

TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
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HAa JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIU BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNAapaTa HCIOJb-
3YIOTCS aJIbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JTUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. SIBnenue oruOanus pauoOBOIHAMHU MPEMSATCTBUI Ha3bIBAIOT
-pedpakuueit
-nudpakuen
-uHTephepeHIuei
-OTpaKEHHEM

2. CnoxkeHue B MPOCTPAHCTBE ABYX WJIM HECKOJIBKUX BOJH Ha3bIBAIOT
-nudpakuyen

-pedpaximeit

-uHTephepeHIueit

-OTpaKEHHEM

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

-nudpakuen

-pedpakuueit

-UHTepepeHuein

-OTpaXKCHUEM

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

-TOTJI0IIeHNHEe B HOHOChepe

-IIOTCPHU 3a CYET €CTECTBEHHOT'O Y6BIBaHI/I$I AMINIUTYABI BOJIHBI C PAaCCTOSIHHUEM
~TaKOro TMOHATHS HE MOXKET OBITh

5. O6nacTh cBOOOTHOTO MPOCTPAHCTBA, CylleCTBeHHAs pu PPB, nmeeT popmy crurrocHOTOrO
-TOopouIa

-ceponna

-3JUTATICOU 1A BPAIlEHHsT BOKPYT OOJIBIIION OCH

-3JUTUIICOM 1A BPAIIICHUSI BOKPYT MaJIOl OCH

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

-Kpyra

-IIpAMOYTOJIbHUKA

-paBHOCTOPOHHETO TPEYroJIbHUKA

-3JIIMIICa

7. Kak monsipu3oBaHbl BOJHBI, U31y4aeMble TOPU30HTAIBHO PACTIONIOKEHHBIM BUOpaTopom?
-HE MOJISIPU30BaHBI

-TOPU30HTAIBHO

-BEPTUKAJILHO
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-[1apaJiuICIIbHO 3eMHO TOBCPXHOCTHU

8. OcHOBHBIE CcITOCOOBI OOPHOBI C 3aMUPAHUSMH PAJUOBOIH
-4aCTOTHBINA Pa3HOC

-IIpPUMEHEHHE IBYX aHTEHH

-pa3HOC aHTEHH 110 BEPTUKAIN

-pa3HOC AaHTEHH 0 TOPU3OHTAIH

9. Pezonancuble ceuenus B JIII — 310 ceyeHuns, B KOTOPBIX

-KOMIIOHEHTBI HAIPSYKEHHOCTH IOJIEH MMEIOT BEIIECTBEHHBIC 3HAYCHHUS,

-KOMITOHEHTBI HANIPSKEHHOCTH T10JIEH IPUHUMAIOT MAaKCUMAJIbHbIE WIM MUHUMAaJIbHbIC 3HAUYCHUS,
-COIIPOTHUBIICHUE JINHUU PABHO CONPOTUBIICHUIO HATPY3KH,

-COIIPOTHUBIICHUE JINHUU SIBJIICTCS BEILIECTBEHHBIM.

10. OxBuBaneHTHble ceueHus B JIII — 310 ceueHus1, B KOTOPbIX

-KOMITOHEHTBI HaNPsHKEHHOCTH 10JIeH MMEIOT BEILIECTBEHHbIE 3HAaUEHUS,

-KOMIIOHEHTBI HAaIPSYKEHHOCTHU OJIEN MPUHUMAIOT MAKCUMAJIbHbIE MJIM MUHUMAJIbHbIE 3HAUYEHUS,
-COMNPOTHUBIIEHUE JIMHUU PABHO CONPOTUBIICHUIO HATPY3KHU,

-COIIPOTHUBIICHUE JINHUU SIBJISIETCS BEILIECTBEHHBIM.

11. Kakum B 00111eM ciaydae sSBISeTCs TIOJIHOE COMPOTUBIICHUE TMHUN?
-BEILIIECTBEHHBIM,

-IIOCTOSIHHBIM,

-[IEPEMEHHBIM,

-KOMILIEKCHBIM.

12. Kakum sBJIsIETCSI BOJTHOBOE COIIPOTUBIIEHUE JIMHUN?
-peaKTUBHBIM,

-BEILIECTBEHHBIM,

-[IOCTOSIHHBIM,

-IEpEMEHHBIM,

13. Ilnetid — 30 oTpe3ok dumepa,

-pa30MKHYTBIN Ha KOHIIE,

-KOPOTKO3aMKHYTbI! Ha KOHIIEC,

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

14. K 4eTplpexnontocCHUKaM OTHOCATCS
-pUIBTPBI

-Harpy3KH

-JICJINTENIN MOIIHOCTH

- HaIllpaBJICHHbIE OTBETBUTEIN

15. BHyTpeHHsIs 3a1a4a TEOPUM aHTEHH MPUMEHUTENBHO K JUHEMHBIM aHTEHHAM O3HayaeT Haxo-
KJICHUE

-pacrpeneseHus oIl BHYTPU IIPOBOJHUKA,

-3a1acEéHHON B aHTEHHE SHEPIUH,

-pacrpeziesieHHs TOKa BJIOJIb IPOBOIHUKA,

-TeMIlepaTypbl BHYTPEHHHX IIIYMOB.

16. Kakyro nosisipr3anyio Ha3bIBalOT BPAIIAIOMIEHCS? TOPU3OHTAIBHYIO,
-HAKJIOHHYIO,

-KpYTOBY?O,
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-3JIJIMIITUYCCKYIO.

17. TlpaBuibHBIE COOTHOIICHHUS MEXY KO3 PUIIMEHTaMU YCUIICHHUS , HAIIPABJICHHOTO NCHCTBUS U
MOJIE3HOTO JEHUCTBUS :

-KH/JI = KIIJ] * KY

-KY = KITJI*KH/]

-KITJ1 =KHJ / KY

- KITIJI=KY /KH/]

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

-J10 KOTOPOM pa30rpeBaeTcss aHTeHHA B PEXXKUME Mepeiay,
-COOCTBEHHBIX IIIYMOB aHTEHHBI B peXXUMeE MPUEMa,
-COOCTBEHHBIX U BHEIIHUX IIIyMOB MPUEMHON aHTEHHBI.

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

-y IIECTUBUTKOBOW HMWJIMHAPUYECKON CIIUPATIbHON AaHTEHHBI,

-y TPEXBUTKOBOW KOHUYECKOU CIIUPATIbHOM AHTCHHBI.

-y IIECTUBUTKOBOW KOHMYECKON CITUPAJIbHONU aHTEHHBI.

20. Kakyro NoJsipu3aluio B OCEBOM PEKUME M3ITYYEHUSI UMEIOT CIIUpaIbHbIE aHTEHHBI B HAIpaB-
neHuu Makcumyma JIH?

-BEpPTUKAJIbHYIO,

-HAaKJIOHHYIO,

-KpyroByto,

-3JUIMNTUYECKYIO.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

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

2. ®usnyeckue SABJIECHUS NPU PACHPOCTPAHEHUU PAJMOBONH: MHTephepeHius, nudpakuus, pe-
(bpakuus, paccessHue, MOTIOLICHHE.

3. PacnipocTpanenue paiioBOJIH B CBOOOIHOM MpocTpaHcTBe. O0nacTh, CylecTBeHHas! IPH pac-
IIPOCTPaHEHUH, U OCHOBHBIE I1IOTEPU B PATUOIUHUM.

4. ®dakrTophbl, BIUSIOLUIME HA PACHPOCTPAHEHUE PAJMOBOJH: 3€MHas MOBEPXHOCTb, Tpomocdepa,
noHocdepa. OyHkuUs ocnabIeHuUs.

5. Paccrosinue npsimoii BunumMocTH. MHTEppepeHnonHbie (opMyibl B cliyyae IUIOCKOM 3€MHOM
IIOBEPXHOCTH.

6. Y4acToOK NOBEPXHOCTH, CYIIECTBEHHBIH MpPHU OTpakKeHUH BOJH. OTpakeHHUE pPaJUOBOIH OT
HEPOBHOM 3eMHOMN noBepxHocTU. Kputepuii Penes. Poiab KOHIIEBBIX y4aCTKOB TPACCHI.

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

8. Pedpakuus paauoBonH. Buasl TponocepHoil pedpakunu. DKBUBAICHTHBIH paanyc 3emilu.
TponocdepHbie BOIHOBOIBI.

9. DnexTpuueckue napaMmerpsl noHocepsl. Bnusuue maruutHoro nois 3emnu. MonocgepHsie u
MarHutHele Oypu. PacripocTpaHeHue BepTUKaIbHO 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 ycnoBusix.

12. 3amupanus: TUIBI ¥ TapaMeTpbl. Pa3zHeceHne: Ha3HaYeHUe U BUJIBIL.

21. JIunum nepenaun CBY. Knaccudukanus, Texuuueckue TpeOOBaHUS, OCHOBHBIE NapaMeTphl U
xapakTepucTuki. BoiHoBoe conpoTuBienue, aucnepcus. Paguonunust.

22. 3akpsiThle 1MHKAK nepenaun CBY: koakcuanabHble M BOJIHOBOJHBIE PA3IM4HbIX THNOB. Kputu-
YecKUe JJIMHBI BOJIH. BoJlHa OCHOBHOTO THIIa U BBICILIUE TUIIBI BOJIH.

23. JInauM nepesadu OTKPHITOrO TUIIA: JBYXIPOBOJIHBIE, IOJIOCKOBBIE, C IIOBEPXHOCTHON BOJIHOM,
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BOJIOKOHHO-ONITHYECKHE.

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

25. Tpancdopmanust CONPOTUBIICHHS B IMHUM niepenaud. [lonsTue nueiigos, uX BXOAHBIE COMPO-
THBIIeHUs, TpuMeHeHus. Kpyrosas quarpamMmma Bonenepra —Cmuta, €€ NOCTpOE€HNE U TPUMEHEHUS.

26. Y3KOIOJIOCHOE COTJIACOBAHME AKTUBHBIX M PEAKTHUBHBIX HArpy30K: Y€TBEPTHBOJIHOBBIE TPaHC-
dbopmaTopsbl, ocieaoBaTeNlbHbIE U MapaulesibHble KOMIECHCUPYIOIINE peakTUBHOCTU. VX peanuzanus B
BOJIHOBOJHON TEXHUKE U CXEMBI 3aMEIICHHUS.

27. TumnoBsle >JEMEHTHI 711 KOaKCHadbHbIX U BOMHOBOJHBIX JIIT CBY: akTUBHBIE U pEAKTUBHBIE
Harpy3Ku, 4YeTBEpThBOIHOBBIE U30JISTOPHI, TIOBOPOTHI, KOAKCHATBLHO-BOJIHOBOIHBIE IEPEXOIbI.

28. OO0BEMHBIE PE30HATOPHI, UX BKJIIOYCHHS B TPakT. THIlbl KoneOaHMid, HArpy>KEHHAs U HEHArpy-
eHHas 1o006poTHocTH. [IpuMeneHus.

29. Muoronomocuuku CBY. Matpunel [S], [Z], [Y]. UcnbiTaTenbHbIE PEKUMBI, HAX0KICHUE HJIE-
MEHTOB MaTpHII, UX (PU3HMUECKHI CMBICIL.

30. MuoronomocHukn CBY. CBolicTBa B3aMMHOCTH, CAMMETPHH, HEAUCCUITATUBHOCTU. M neans-
HbIE MaTpPUIIbI.

31. [IpuHIMT JEKOMIO3UIIMYU TIPU aHATIM3€ COCTABHBIX MHOTOIOJIIOCHUKOB.

Martpuna [A] , puzndeckuii CMbICT €€ AIIEMEHTOB, CBS3b C MaTpuiiei [S].

32. UneanbHble BEHTWIb, IUPKYJISATOP W HANPaBJIECHHbBIA OTBETBUTEIb, UX MATPHIlbI [S], CBOMCTBA
Y Ha3HA4YCHUE.

41. JanbHsis, TPOMEKYTOYHAS U OJVOKHSS 30HBI aHTCHHBI. VIX TpaHUIIbI M CBOMCTBA MOJICH.

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

43. MOIHOCTb U CONPOTUBIIEHUE U3ITyUEHHUS aHTEHHBI. BXOHOE CONPOTUBIIEHHUE.

44. Tlonspu3zanus, €€ BUIbI, HEOOXOAMMOCTh yuéTa npu npuéme. [IpuHIM 3JIeKTPOTMHAMUYECKO-
ro o100us ¥ €r0 HCIOIb30BaHUE TPH MCCIIEJOBAHIH aHTECHH.

45. KH/, KITJ u KY antennsl. JleiicTByromias anuHa. J[mama3zon pabouynx 4acTor.

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

[TpuHIMI B3aMMHOCTH M €0 MCIOJIb30BaHUE MIPU UCCIIEIOBAHNN AaHTEHH.

47. DddexTuBHas TUIOMAAbL aHTeHHBI, ¢BA3b ¢ KH/I u neiictByromeit niunoit. lllymoBast remnepa-
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 PAcCOTTIaCOBAHHOM pPEXKHUMaXx.

49. CumMeTpuuHBIi dnekTpuueckuii Bubpatop. Pacnpenenenue toka, JIH, conpoTuBnenue u3iy-
yeHusl, AecTByromas auHa, KH/I, BXxomHoe conpoTuBieHue.

50. KoHCTpYKIIMM CUMMETPUYHBIX U HECHUMMETPHUYHBIX BHOpaTopoB. CocoObl UX MUTAHUS TI0-
CpPEACTBOM JBYXIPOBOJHON U KOAKCUAJIBHOM JIMHUH.

51. Cnoco0sl pacmupenus pabodero nuamnasoHa BHOpaTopHbIX aHTeHH. llleneBble M3myuarenu.
[TpuHIUIT JBOMCTBEHHOCTH U €r0 UCIOJIb30BAHNUE NPU UCCIIEI0BAHNN aHTEHH.

52. AnteHHbl Oerymieil BOJIHBL: CHHMpaJIbHBIC, TUAJICKTPUUYECKHE, TUPEKTOpPHBIE. YCTPOMHCTBO,
MPUHIUI ACHUCTBUS, IPUMEHEHUSI.

53. BonHOBOHBIE U3Ty4aTeIn U PYNOPHBIE aHTEHHBI. ANIEPTYPHBII METOJ pacuéTa. YCTpOHCTBO,
MPUHIUI ACHUCTBUS, IPUMEHEHUSI.

54. JIuH30BBIC aHTEHHBI HA 3aMEISAIONIMX U YCKOpsIomuX JuH3ax. Jluussl Jlronebepra. Yerpoii-
CTBO, IPUHLINI IEWCTBUS, IPUMEHEHMUS.

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

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
1. ®unepHbie TPAKTHI
2. AHTEHHBI
3. PacpocTpaHeHue pasinoBOIH

14.1.4. Tembl JOMALIHUX 3aJaHUN
1. Jluaum nepenauu ¢ T-BoaHAMHU
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. BomHOBOTHBIE TMHUU TIEpeaaun

. Harpyxennsie oTpe3ku Gpuaepon

. Y3KOIOJIOCHOE U HIMPOKONOJIOCHOE COTJIACOBAHUE
. [TapaMeTpsl 1 XapaKTEPUCTHKN aHTEHH

. JIuneliHble aHTEHHBI

. BotHOBOTHBIC M3 TyUaTeNM U PYTIOPHBIE AHTCHHBI
. JINH30BBIC aHTEHHBI

. 3epKaJIbHbIC aHTEHHBI

O 00 1 O\ hn K~ W

14.1.5. Bonipocbl Ha caMONOATOTOBKY
CoBnaaroT ¢ TeMaMu KOHTPOJIbHBIX PA0OT M JOMAIIHUX 3aJaHUH.

14.1.6. Tembl 1a00paTOpHBIX padoT
HccnenoBanue GeppUTOBBIX BEHTHIEH U LIUPKYIISITOPOB
HccnenoBanue AUAIEKTPUYECKUX aHTEHH
HccnenoBanue auarpaMmbl HalpaBIEHHOCTH NapaboMnyecKol aHTEHHbI M0 U3MEPEHUsIM I0JIs B
JanbHel u OKHeH 30Hax
HccnenoBanrue 00beMHOI0 pe30HaTOPA

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIMI] 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
3I0POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10MOAHUTEIBHBIX OLEHOYHBIX ®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCs MaTepualoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKaA

C napymenusimu | CobecenoBaHme 1o BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MPOBEPKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyInecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PA0OTHI, BOITPOCHI 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, YCTHBIC OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeI0OCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKuX 00y4aroImuXxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;
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- Ha0Op OTBETOB C HCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHUS PE3YIIBTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIMJIOB IO JUCLUHUIUIMHE MPeIyCMaTpUBAET MpeAocTaBiIeHue nHpopManuu B Gopmax, aaarnTH -
POBaHHBIX K OTPAaHUYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

JL1s1 M1 ¢ HApYIIeHUSIMHM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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