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
PacnpocTpaneHue pajuoBoJIH U AHTEHHO-(PHIEPHBIE YCTPOMCTBA B TeJlepaJHOBelllaHu U

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

HanpasnenHocts (nmpoduis) / cnenuanuzanus: Lludposoe Tesiepaaunosemanue

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: TY, Kagenpa TeneBuieHus 1 ynpapjiaeHust

Kypc: 3

Cemectp: 6

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 6 cemecTp Bcero Ennauner
1 Jleknuu 24 24 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATHN 60 60 4acoB
5 CamocTosiTenpHas paboTa 48 48 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.

Ok3ameH: 6 cemecTp

Tomck 2018
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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.

TY T. P.T'a3u3oB
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAaHTOBOM PaJMOTEXHUKHU

(CBYuKP) A. 1O. IlonkoB
Crapmmii npenoaBarens Kagenpol
TeneBueHus U ynpasienus (TY) A. B. byceiruna
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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 «PacnpocTpaHeHre pajuoBOIH U aHTEHHO-(pUIEpHBIE YCTPOUCTBA B TellepaloBe-
maaun» (b1.B.OJ1.3) otHocuTCs K 650Ky 1 (BapraTuBHAs 4acTh).
[TpeamecTBYOIMMUMU AUCHUITUHAMU, (OPMHUPYIOLUIMMH HayallbHble 3HAHUS, ABISAIOTCS: Teopus
NEKTPUUECKUX LeTNel, DIEKTPOMAarHUTHBIE ITOJISI U BOJIHBI.
[TocnenyromumMy TUCHUIUIMHAMU SIBISIOTCS: DJIEKTPOMarHUTHas COBMECTUMOCTb U YIIPAaBIICHUE
PaaroYaCTOTHBIM CIIEKTPOM.

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
6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 60 60
Jlexuun 24 24
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 18 18
CamocTtosiTenbHas paboTa (Bcero) 48 48
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 15 15
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 21 21
[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, 2, o 9 S
= 2 S = 5 0 s g
o, < < Qo 0 (=TI
= = O | mg & £
6 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 2 2 6 8 18 |IIK-8, ITK-9
7 AHTEHHbIE PEIIETKU 2 4 0 6 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 24 18 18 48 108
Hroro 24 18 18 48 108
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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

6 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

24

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 DnexrpoMarHuTHas COB-
MECTHUMOCTD M YIIPaBJICHHUC + + + + + + + + + +
PaauOYacTOTHBIM CIIEKTPOM

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3YyYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MPEICTaBJICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIUHBI, U BUJOB 3aHS -

TUH
§ Bunwl 3austuit
= = '
o S
] [+~
& < 2 8 S DOpMBI KOHTPOJIS
= = £ S =
o & = «©
o = ©
[K-8 + + KontponwsHnas paborta, Jlo-
MalllHee 3aJanue, JK3aMeH,
Koncnekt caMonoAroToBKw,
Tect
I1K-9 + + + + KonrtposnpHnas pabora, Jlo-
MalIHee 3ajlanue, JK3aMeH,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHOi pa-
oote, Tect
6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

4 ¥ =
= 2 E
g = g
Z > 5
HasBanus pasnenos HaumenoBanue mabopatopHbIX padoT zF &5
S X
N Q =
e e g
= o
6 cemecTp
3 ITaccuBHble ycTpoiicTBa | MiccnenoBanue GeppUTOBBIX BEHTHIICH U IUPKYIATO- 4 I1K-9
Ha OCHOBE JINHUU poB
fiepeiatn HccnenoBanue 00beMHOTO pe3oHaTOpa 4
Hroro 8
5 JIuneliHbIC aHTCHHBI HccenenoBanye TUAIEKTPUIECKUX aHTEHH 4 I1K-9
Hroro 4
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6 AniepTypHble aHTECHHBI

HccnenoBanne nuarpaMMbl HampaBJIeHHOCTH TTapabo-
JINYECKOW AaHTEHHBI IO U3MEPEHUSM I10J1S1 B TAJIbHEN U
OJIMDKHEN 30HAX

HUroro

I1K-9

Hroro 3a cemectp

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabiure 8.1.
Tabmuua 8.1 — HaumeHoBaHKE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)

HazBanus pa3acioB

HanmenoBaHue MPAKTUYCCKUX 3aHATHHI (CCMI/IHaPOB)

TpynoeMKoCTb,

q

dopmupyembie

KOMIIETCHIIN

6 cemecTp

1 PerynsipHblie TMHUT
nepeaun

OCHOBHBIE TEOPETUUYECKUE CBEACHUS U PACUETHBIE CO-
oTHOUIeHUs. J[ByXIIpOBOAHBIE JTMHUH nepenaun. Koak-
CuasbHble JIMHUU Nepenaun. [lonockoBbie TUHUN
nepeaadu. BolHOBOABI IPSIMOYTOJIBHOTO CEYEHMUS.
BomHOBOIBI KPYITIOTO CEYECHUS.

N

Hroro

I1K-9

2 JIunuu nepenauu
KOHEYHOM! JJTUHBI.
CornacoBanue

OCHOBHBIE TEOPETUYECKHE CBEICHUS U PACUETHBIE CO-
otHoteHusi/ HarpyxeHHble oTpe3ku QuuepoB. Y3Ko-
MI0JIOCHOE U IIMPOKOINOJIOCHOE COITIaCOBAaHUE.

Hroro

IK-9

4 ITapameTpsbl
IepefaroIuX U
NPUEMHBIX aHTEHH

OCHOBHBIE TEOPETUYECKHE CBEICHUS M PACUETHBIE CO-
otHoueHus. [lepenatomias anrenna. [lpuemnas an-
TE€HHA. DJIEKTPUIECKH MaJIbIe (2JIEMEHTApPHBIC) U3ITY-
yaTesu.

Hroro

[1K-9

5 JIuneliHble aHTEHHEBI

OCHOBHBIE TEOPETUUYECKHUE CBEACHUS U PACUETHBIE CO-
oTHoIIeHUs1. CHMMETPHUYHBIHN 2JIEKTPUUYECKUI BUOpa-
Top. JInHeHas 1ieneBas aHTeHHA. BepTukanbHbli 3a-
3eMJICHHBIN BHOpaTop. Pamounbie anTeHHBI. JIMHEH-
HbIE HENpepbIBHbIE cUcTeMbl. L{unuuaupudeckas u
KOHMYECKas CIIUpalbHbIe aHTEeHHBI. J(HanekTpuye-
CKHE CTEPKHEBbIE AaHTCHHBI.

Hroro

IK-9

6 AnepTypHble aHTEHHBI

OcCHOBHEBIE TECOPECTUUCCKUEC CBCACHUA U PACUCTHBIC CO-
oTHomeHus. [Imockue H3Ty4aromue pacKpbIBLbL. Boi-
HOBO/IHBIC M3JIYYAaTC/IN U PYIIOPHBIC AHTCHHBI.
3CpKaHBHBIC aHTCHHEI. JIMH30BbIE AHTCHHEI.

Hroro

[1K-9

7 AHTEHHbIE PEIIETKU

OCHOBHEIE TCOPCTUUCCKUC CBCACHUA U PACUCTHBLIC CO-
otHomIeHus. Teopema o0 IepeMHOKEHUH TUarpaMM
HarpaBieHHocTH. CuctemMa u3 IByX BUOpaToposB. JIu-
HEIHbIC SKBHIUCTAHTHBIE PEIeTKU. JIupeKkTopHbIe 1
JIOTONIEpUOMYECKUE aHTEHHBI. BOIIHOBOIHBIE THIETIE-

IK-9
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BbIC AHTCHHBIC PCIICTKH. ITnockue PCUICTKU.

HUroro

Hroro 3a cemectp

9. CamocTrosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

Tadnmie 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
S Q
2 z 5
3 = =
o 2 O T
Buaer camocrosTeapHOM > 0
HazBanus pa3nenos z 7 = ®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
a Q2
= S)
6 cemecTp
1 PerynsipHbie nuHAN [ToaroroBka Kk nmpaxkTu4e- 2 |IIK-9, JlomaiHee 3a1aHue,
nepeaaun CKUM 3aHSTHAM, CCMHHA- IIK-8 KoHCneKT caMoImmoaroToB-
pam ku, KontposnbHas pabora,
[TpopaboTka JIEKIIMOHHOTO 1 Tecr, Sxsamen
MaTepuana
HUtoro 3
2 JInnuu nepenauu IToaroroBka K npaxkTuye- 2 |IIK-9, JlomaiHee 3a1aHue,
KOHEYHOU JUIUHEL. CKHM 3aHSITHSIM, CEMHHA- TIK-8 KoHcnexT caMonoaroros-
OIJIACOBAHHEC am ku, KonTponeHas pabora
C , K OorTa,
[TpopaboTka JIEKITMOHHOTO 2 Oruer no s1abopatopHOH
Mareprana pabote, Tect, Dx3ameH
OdopmieHne 0T4ETOB 0 3
nabopaTOpHBIM paboTam
Hroro 7
3 IlaccuBHbIe ycTpoiicTBa | [IpopaboTka JIEKITMOHHOTO 2 |IIK-8, JomamniHee 3aiaHue,
Ha OCHOBE JIMHUU Marepuaia I1K-9 KoHcnekt camonoaroros-
nepeaaun OQOPMIICHHE OTHETOB T 4 1(()1/1, KOHTpOJ‘IgHaH pa60Tva,
nabopaTopHbIM paboTam THCT 1O 1ab0paTOpHOU
paborte, Tect, Dx3ameH
Hroro 6
4 TlapameTpbl [ToaroroBka k mpakTuue- 2 |1IK-9, JomamiHee 3aiaHue,
nepearonmx u CKHM 3aHSITHSIM, CEMHHA- T1K-8 KoncnekT camMmonoaroros-
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 camMmonoaroros-
pam ku, KoHTponpHas pabora,
[TpopaboTka JIEKITMOHHOTO 2 Oruer no nabopatopHOH
MaTepuaa pabote, Tect, Dx3ameH
OdopmiieHre 0TIETOB TIO 4

nabopaTopHBIM paboTam
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Htoro

6 AneprypHble anTeHHbl | [loaroroBka k nmpaxkTuye- 2 |IIK-9, JlomaiHee 3a1aHue,
CKHM 3aHATUSAM, CEMHHA- [IK-8 Koncnexkr camonoaroros-
pam ku, KontponbHas padora,
[TpopaboTka TeKIHOHHOTO 2 OTgeT Hf)r Ha6(§)aT0pHOH

T T, DK3aMeH
Marepuaa pabote, 1ect, Jk3ame
OdopmieHre 0TYETOB IO 4
nabopaTOpHBIM paboTam
Hroro

7 AHTEHHBIE PEIIETKU [ToaroroBka k mpakTuue- 2 T1K-9, JloMaiHee 3aganue,
CKHUM 3aHSTHSIM, CECMHHA- TIK-8 KoHcnexT camonoaroros-
pam ku, KontposnpHas pabora,
[TpopaboTka JIEKITMOHHOTO 4 Tecr, Sxsamen
Marepuaia
Hroro

8 O01mMe BOIpPOCH [TpopaboTka JIEKIIMOHHOTO ITK-8, JlomaiiHee 3aianue,

TEOPHUU PACIIPOCTPAHECHUS | MaTepHaia I1K-9 Koncnekr camonoaroron-

PpaIrOBOJIH. Hroro 2 ku, KonTponwsHas pabora,

PacnipocTpanenue Tecrt, Dx3ameH

3eMHBIX PaIUOBOJIH

9 Pacnpoctpanenue [TpopaboTka JIEKITMOHHOTO 2 |IIK-8, JomariHee 3a1aHue,

paaroBOIH B Tporocdepe |MaTepuana [1K-9 Koncnexr camonoaroros-
Vroro 2 ku, KontposnbHas pabora,

Tect, Dx3amen

10 Pacnpoctpanenue [TpopaboTka TeKIHOHHOTO 2 |IIK-8, JomaiHee 3aianue,

paauoBONH B HOHOC(Epe |Marepuaia [1K-9 Koncnekr camonoaroron-

1 Ha KOCMUYECKHUX Hroro 2 ku, KoHTponpHas pabora,

Tpaccax Tecrt, Dx3ameH

Hroro 3a cemectp 48
TlonroroBka u caaya dK3a- 36 DK3aMeH
MEHa

Hroro 84

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

CornacosaHa Ha noptane Ne 30894




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, nara o6pamenus: 12.06.2018.
2. Amnrennsl: YuebHoe noco6bue / ['ommn I'. I'. - 2012. 145 c. [DnexTponHbIN pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2794, nara obpamenus: 12.06.2018.

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: 12.06.2018.

CornacoeaHa Ha noptane N2 30894 11




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: 12.06.2018.

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: 12.06.2018.

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
obpamenus: 12.06.2018.

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: 12.06.2018.

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: 12.06.2018.

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 oopamenus: 12.06.2018.

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:

— Google Chrome

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.3. MaTepuaJibHO-TeXHHUYECKOe M IPOrPaMMHoe odecredyeHne JJIs J1adopaToOpHbIX padoT

Jlaboparopusi MUKPOBOJIHOBOW TEXHUKH

ydeOHast ayJuTOPHS JUTsI TPOBEACHUS 3aHATHHI JICKIIMOHHOTO THUIIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHUS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHHs 3aHATHI 1a00paTOpHOTro THIIA,
yueOHast aymuTopus JJIsl MPOBEIEHHS 3aHATUH CEMHHAPCKOTO TUTIA, TOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMELIEHUE AJIsl TPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJIbTalHi

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

Onucanue UMeroIerocs 000py10BaHUs:

- Kommnbrotepusie pabouune cranmmu (14 mr.);

- JleMoHcTpaiimoHHoe 000pyaI0BaHHE IJIs TTpe3eHTalui (mpoek-Top 1 mit., 3kpan 1 mrT.);

- Ocumnorpad GDS — 71022 (1 wit.);

- Usmeputens P2M-18 (1 mt.);

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

- Bomermetp nmg. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mrt.);

- Anamm3zatop criekrpa CK4M-04 (1 wr.);
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- Ocuumnorpad mudposoit MS07104 (1 mwr.);

- MynstameTp mudposoit 34405A (1 mrT.);

- Uctounuk nuranuss GPD-73303S (1 mrt.);

- I'enepatop '3-14 (2 mit.);

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

- Usmeputens P2-60 (2 610ka);

- U3meputens P5-12 (1 wr.);

- Usmeputenbrast uaust P1-27 (1 mt.);

- Bextopusiii ananuzarop cursanos P4AM-18 (1 mr.);
- OMOpHO-TTIOBOPOTHOE YCTPOHCTBO (1 1mIT.);

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;
- PaGouee mecto npenogaBaress.

[TporpamMHOe obecrieueHue:

— Google Chrome

— Micran Graphit

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMIBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! kinacca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTIXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydarornyecsi ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IIPOCMOTPA.
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[Tpu 3aHATHAX ¢ O0YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yIOTCSl aJbTepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINH U APYTHE TEXHHUECKUE CPEICTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus
1. SIBnenue orubGaHus paJUOBOIIHAMHU MPETIATCTBUI HA3bIBAIOT
-pedpaxiueit
-nudpakuyen
-UHTepepeHuei
-OTpaKEHUEM

2. CnoxeHue B IPOCTPAHCTBE JIBYX MJIM HECKOJIBKMX BOJIH HA3bIBAIOT
-nudpakuuen

-pedpakuueit

-UHTepepeHuei

-OTpaKEHUEM

3. SIBneHue MCKPUBIICHUS TPACKTOPUHU XOJa JIyuedl B HEOJHOPOAHOM (CIOMCTON B MONEPEYHOM
HaNpaBJICHUH) CpeJie Ha3bIBAIOT

-nudpakuyen

-pedpaximeit

-uHTephepeHIueit

-OTpakeHUEM

4. OcHoBHBIMHU TTOTEpsiMU TTpU PPB B cBOOO/HOM NpOCTpaHCTBE HA3bIBAIOT
-1oTepH B Tponocdepe 3a CUET MOIJIOIEHHUS MOJIEKYIaMU BOJIbI

-TIOTJIONIEHHE B HOHOC(epe

-TIOTEPH 32 CUET €CTECTBEHHOT'O YOBIBAHUS aMILTUTY/IbI BOJIHBI C PACCTOSTHUEM
-TaKOro MOHATHS HE MOXKET ObIThH

5. O6nactb cBOOOAHOTO MPOCTPAHCTBA, cyliecTBeHHas pu PPB, umeer popmy crmrocHoTOro
-Topouaa

-cepounna

-3JJTUIICOM/IA BPAIIEHUsI BOKPYT OOJIBIION OCH

-3JUTUTICOU/IA BpAILlEeHUs] BOKPYT Majoi OCcH

6. B cinyyae npuno HATHIX aHTEHH 001acTh 36MHOM MOBEPXHOCTH, CYILIECTBEHHAs MTPU OTPAKEHUHI
panuoBOIH, UMeeT hopMy

-Kpyra

-IIPSIMOYTOJIbHUKA

-paBHOCTOPOHHETO TPEYrolbHUKA

-3JUINIICA

7. Kak monsipu30BaHbl BOJIHBI, U3]Ty4yaeMble TOPU30HTAIBHO PACIIONOXKEHHBIM BUOpaTOpoM?
-HE MOJSIPU30BaHBI

-TOPU30HTAIILHO

-BEPTUKAJIBHO

-IapaJuIeNIbHO 36MHOU IIOBEPXHOCTH

CornacoBaHa Ha noptane N2 30894 15



8. OcHOBHBIE cIOCOOBI OOPHOBI C 3aAMUPAHUSIMH PATUOBOITH
-4aCTOTHBIN Pa3HOC

-IIPUMEHEHHE IBYX aHTEHH

-pa3HOC aHTEHH IO BEPTUKAIH

-pa3HOC aHTEHH [0 TOPU3OHTAIIN

9. Pezonancusie ceuenus B JIIT — 310 ceueHusi, B KOTOPbIX

-KOMITOHCHTBI HAIIPSIP>KCHHOCTU oJeil UMEIOT BCIICCTBCHHBIC 3HAUCHMUA,

-KOMIIOHEHTHI HANPSXKEHHOCTH TMOJIeH MPUHUMAIOT MaKCUMaJIbHbIE WJIM MUHUMAJIbHbIE 3HAUEHUS,
-COIIPOTUBJIEHUE JINHUU PABHO COIPOTHUBIICHUIO HAIPY3KH,

-CONPOTHUBIICHUE JIMHUU SIBJISIETCS BEILIECTBEHHBIM.

10. DxBuBanenTHbIe ceueHus B JIII — 3To ceuenusi, B KOTOPbIX

-KOMITIOHCHTBI HAIIPSIP>KCHHOCTHU oJeil UMEeIoT BCIICCTBCHHBIC 3HAUCHMUA,

-KOMIIOHEHThI HANPS>KEHHOCTH TMOJIeH MPUHUMAIOT MAaKCUMaJIbHbIE MJIM MUHUMAJIbHbIE 3HAUEHUS,
-COIIPOTUBIIEHUE JINHUY PABHO COIPOTHUBIICHUIO HAIPY3KH,

-CONPOTHUBIICHUE JINHUU SIBJISICTCS BEILIECTBEHHBIM.

11. Kakum B 00111€M Citydae sIBISICTCS TTOJTHOE COMPOTHBIICHHUE JIMHUN?
-BCIIICCTBCHHBIM,

-TIOCTOSIHHBIM,

-[IEPEMEHHBIM,

-KOMILJIEKCHBIM.

12. Kakum sIBJII€TCSI BOJTHOBOE CONTPOTUBJICHUE JTUHUM?
-PCaKTUBHBIM,

-BEILIECTBEHHBIM,

-IIOCTOAHHBIM,

-TIepEMEHHBIM,

13. ne#id — 310 0Tpe30K duaepa,

-pa30MKHYTHIN Ha KOHIIE,

-KOPOTKO3aMKHYTHIH Ha KOHIIE,

-Harpy>KeHHBIM Ha aKTUBHOE COIIPOTHUBIICHNE,
-MMEIOINI YUCTO PEAaKTUBHOE BXOJHOE CONPOTUBIICHHE.

14. K 4eThIpexmoIIOCHUKAaM OTHOCSATCS
-pUIBTpPHI

-Harpy3Kku

-JI€JUTEIN MOLUTHOCTU

- HampaBJIEHHbIE OTBETBUTEIHN

15. BayTpeHHss 3a7a4a TEOPUM aHTEHH MPUMEHUTENBHO K JIMHEHHBIM aHTEHHAM O3HAa4YaeT HaXo-
KICHUE

-pacrpezeseHys nojisi BHyTPpH POBOIHUKA,

-3aI1aCEHHOM B aHTEHHE DHEPIUU,

-pacrpezeseHns TOKa BJI0JIb IPOBOIHUKA,

-TeMIepPaTypbl BHYTPEHHUX LITyMOB.

16. Kakyro nonsipu3aiiyio Ha3bIBalOT BPAILAOLIEICSA? TOPU30HTAIIBHYIO,
-HaKJIOHHYIO,

-KPYTOBYIO,
=3JINTMIITUYCCKYIO.
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17. IlpaBunbHBIE COOTHOIICHUS MEXTY KO(D(DUIIMEHTaAMHU YCHJICHUS , HAPABJICHHOTO JACHCTBUS U
MOJIE3HOTO IEVCTBUSA :

-KH/I = KIIJ] * KY

-KY = KIIJ*KH/

-KITA = KHJ / KY

-KII=KY /KHJ

18. IllymoBas Temrneparypa aHTEHHBI — 3TO TEMIIEpaTypa:
-CcpeJibl, B KOTOPOM HaXOUTCsl aHTEHHa,

-J10 KOTOPOM pa30rpeBaeTcsi aHTEHHA B PEXKUME IIEpelauH,
-COOCTBEHHBIX IIIyMOB aHTE€HHBI B peXXKUMeE MPUEMA,
-COOCTBEHHBIX U BHEITHHUX IIIYMOB NMPUEMHOM aHTEHHBI.

19. ¥V xaxoil U3 aHTEeHH B OCEBOM PEeKUME U3ITy4eHHs IMpe pabounii quanazon?
-y TPEXBUTKOBOMN UIMHIPUYECKON CTUPAIBHON aHTEHHBI,

-y LIECTUBUTKOBON LWIMHAPUYECKON CIIMPAIILHON aHTCHHBI,

-y TPEXBUTKOBON KOHMYECKON CITUPATIbHOW AHTCHHBI.

-y LIECTUBUTKOBON KOHMYECKON CIIUPAIILHONM aHTECHHBI.

20. Kakyro mossipu3alio B 0CEBOM PEKHMME M3IYUEHHs] UMEIOT CIIMpAJIbHBIE AaHTEHHBI B HAIpaB-
neHun makcumyma JIH?

-BEPTUKAJIbHYIO,

-HAaKJIOHHYIO,

-KpYTOBY1O,

-3JUIMITUYECKYIO.

14.1.2. Jxk3amMeHallMOHHbIE BONPOCHI

1. CoctaB u ctpoeHue atmocdepsl 3emin: Tpornocdepa, crparocdepa, nonocgepa. Mx cpoiicta
U napameTpbl. X0/ 3aBUCUMOCTH TEMIIEPaTyphl U JaBJIE€HUS OT BBICOTHI.

2. ®usnueckue SBJICHUS NPU PACHPOCTPAHCHUM PATUOBONH: MHTepdepeHuus, audpaxius, pe-
¢bpaxius, paccesiHue, MOIJOIICHUE.

3. PacmipocTpanenue paguoBOJiH B cBOOOIHOM mpocTpaHcTBe. O6nacThb, CyleCTBEHHAs MPU pac-
IIPOCTPaHEHUH, U OCHOBHBIE NTOTEPU B PATUOIUHUH.

4. ®axTophl, BAMSIONME HA PACIPOCTPAHEHHE PAJUOBOJIH: 3€MHasl MMOBEPXHOCTb, Tpomocdepa,
nonocgepa. OyHkius ociabIcHUS.

5. Paccrosnue npsmoii Bugumoctd. HTepdepeHmonnbie (GopMysl B ciydyae MJI0CKOW 3eMHOM
MOBEPXHOCTH.

6. Y4acToK NOBEPXHOCTH, CYUIECTBEHHBIH IPHU OTpaXEHUHM BOJH. OTpa)keHHUE DPAaJUOBOJIH OT
HEpPOBHOU 3eMHOM noBepxHOCTH. Kputepnii Penes. Posib KOHIIEBBIX y4aCTKOB TPacChl.

7. Yuet chepuyHocTy 3emiid B MHTEp(PepeHINOHHBIX (opmynax. [IpuBeieHHbIE BBICOTHI QHTEHH.

8. Pedpaxuus paguoBoiH. Bunel Tponocdeproil pedpakunn. IDKBUBAICHTHBIM paanyc 3eMiu.
TpornocdepHbie BOTHOBOIBI.

9. DnexTpuueckue napameTpsl noHocheprl. Bimusane marautHoro noss 3emnn. MorocdepHsie u
MarHuTHble Oypu. PacripocTpaneHnue BepTUKaIbHO HAMIPABICHHBIX BOJH. KpuTnueckas yacrora.

10. PacnipocTpaneHue HaKJIOHHBIX BOJH B MOHOC(epe. 3aKoH cekaHca. 30HbI MoyaHus. Makcu-
MaJIbHO IPUMEHNMAs 4acTOTaA.

11. Ocobennoctu pacnpoctpanenuss YKB B ropoackux ycioBusix.

12. 3amupanus: TUIBI ¥ IapaMeTpsl. Pa3zHeceHne: Ha3HaYeHUE U BUJIBIL.

21. Jlunun nepenaun CBY. Knaccudukanus, Texuuueckue TpeOOBaHUs, OCHOBHbBIE ITapaMeTphl U
XapaKkTepUCTUKU. BonHOBOE conpoTuBIiieHuE, nucnepcus. Paguonunust.

22. 3akpsiThie tuHUU nepeaun CBY: koakcuaabHble M BOJIHOBOJIHBIE Pa3IMYHbIX THUNOB. Kpuru-
YEeCKHUE JJIMHBI BOJIH. BOJIHA OCHOBHOTO TUIIA M BBICUIME TUIIBI BOJIH.

23. JIlnHnM nepenayn OTKPBITOTO TUIIA: JIBYXIIPOBOAHBIE, IOJIOCKOBBIE, C TOBEPXHOCTHOM BOJIHOM,
BOJIOKOHHO-OIITHYECKHE.
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24. Matemarnueckast Mojienb JinHuM nepenaun CBY. BonHOBOM M Ki1acCMUeCKUi OAXOb!, CBS3b
Mexny Humu. Pacnipenenenust E u H, pesonancueie u skBuBasnieHTHbIe ceuenus. I, KCB, KbB, pexxumsl.
[ToBenenue momyns I' B uieanbHbIX U peaJbHbIX JTUHUSX.

25. Tpancdopmaniysi CONMPOTUBICHHS B TMHUU niepenaun. [lonsTre muieiidoB, WX BXOIHBIC COMPO-
TUBJIEHMS], TpuMeHeHus. Kpyrosas quarpamma Bonsnepra —Cmura, €€ NOCTpOEHHUE U IPUMEHEHUS.

26. Y3KONOJIOCHOE COMIACOBAHME AKTUBHBIX M PEAKTUBHBIX HAarpy30K: YE€TBEPTHBOJIHOBBIE TPAHC-
¢dopmatopsl, Tocae0BaTeNbHBIC U MapajlieIbHbIe KOMIIEHCHPYIOLE peakTUBHOCTU. WX peanuzanus B
BOJIHOBOJHOW TEXHUKE U CXEMBbI 3aMELICHUSI.

27. TunoBsle AJIEMEHTHI U1 KOAKCHAIbHBIX M BOIHOBOAHBIX JIII CBY: akTHBHBIE U pEaKTHBHBIE
Harpy3Ku, 4YeTBEPThBOIHOBBIE N30 TOPBI, IOBOPOTHI, KOAKCUAJIbHO-BOJHOBOIHBIE EPEXOBI.

28. OO6BEMHBIE PEe30HATOPHI, X BKIIOUCHHS B TPakT. Tumbl KoneOaHuil, Harpy>xeHHasi 1 HEeHarpy-
’KeHHas 1oOpoTHocTU. [IpuMeneHus.

29. Muoronomocuuku CBY. Matpuusl [S], [Z], [Y]. UcnbiTatenbHble peKUMbI, HAXOXKIEHUE dJ1e-
MEHTOB MaTpHL, UX (PU3UYECKUI CMBICIL.

30. Muoronomocauku CBY. CBolicTBa B3auMHOCTH, CAMMETPUH, HeAUCCUNaTUBHOCTH. M eanb-
HbIE MaTpPULIBI.

31. IlpyHIMNO 1EKOMITO3ULIMY TIPY aHAJIN3€ COCTABHBIX MHOTOIIOJIFOCHUKOB.

Martpuna [A] , dpuznueckuii CMBICI €€ AIEeMEHTOB, CBSI3b C MaTpuliei [S].

32. U neanbHble BEHTWIb, IUPKYJIATOP U HAIIPABJICHHBIM OTBETBUTENb, MX MATpHILbI [S], CBOMCTBa
Y Ha3HA4YCHUE.

41. JlanbHsis, IpOMEXYTOUHAs M OJIVDKHSS 30HbI aHTEHHBI. VIX rpaHUIIbI M CBOMCTBA MOJIEH.

42. Ha3nauenue u knaccudukanus anteHH. Ammmutyaaas JIH, HopmupoBka, e€ popma u mmpuHa,
rpapuueckoe nzodpakenue. ®a3oBelii eHTp. LleHTp u3IydeHus.

43. MOLIHOCTh ¥ CONPOTUBJICHUE U3ITYYEHHUs] aHTEHHBI. BXOTHOE COMPOTUBIIEHUE.

44. Tonspuzanysi, e€ BUabl, HEOOXOIMMOCTH yuéTa npu npuéme. [IpUHINI ANIEKTPOIMHAMUYECKO-
ro NoJ00US ¥ €T0 UCIOJIb30BaHKE NP HCCIIET0BaHUN aHTEHH.

45. KH/, KITJI u KY antennsl. JleiicTByromas anuHa. J(nana3on pabo4nx 4acTor.

46. IIpuémuble aHTeHHBI. DKBUBaJIeHTHasa cxeMa. @opmyna Heiimana ms D/1C.

[TpuHLIMII B3aMMHOCTH M €T0 UCIIOJIb30BAaHUE IPU UCCIEA0BAHNU AHTEHH.

47. DddexTrBHas MI0mMAas aHTeHHBI, CBs13b ¢ KH]I u neiictByromeit pmmHo. [llymoBas Temmepa-
Typa, IIyTH €€ CHUKEHUS.

48. PexxuMm cuiibHOTO curdana B paguonnauu Ha HY u CBY. DHepretrnueckre COOTHOLIECHUS

Ha CBY B nenu npuémMHON aHTEHHBI B COTVIACOBAHHOM U PACCOITIACOBAHHOM PEKHUMAX.

49. CumMeTpUYHBIN dJIeKTpudeckuii BuOparop. Pactipenenenue Toka, /IH, conpoTtuBienne nziy-
yeHus, Aeictpyromas niuuHa, KH/I, BxonHoe conpoTuBieHue.

50. KoHCTpYKITMU CUMMETPHYHBIX U HECUMMETPUYHBIX BHOpaTopoB. CrIOCOOBI MX MUTAHMS TIO0-
CpPEACTBOM JABYXIIPOBOJHON U KOAKCHAJIBHOU JIMHUM.

51. Cnoco6sl pacmmupenus: pabodero auanasoHa BHOpaTOpHBIX aHTeHH. ll[eneBbie m3mydartenw.
[TpyHLIMIT JBOMCTBEHHOCTH U €r0 UCNOIb30BAHUE IIPU UCCIIETOBAHUN AHTEHH.

52. AnTeHHBI Oerymiedl BOJHBI: CHUpPAJBbHBIC, AUAJICKTPUYCCKHE, TUPEKTOPHBIC. YCTPOUCTBO,
MPUHIUN ACHUCTBUS, TPUMEHEHUSI.

53. BOTHOBOAHBIEC M3JIYyYaTENU U PYINOPHbIE aHTEHHBI. ATIEPTYPHBIA METOJ pacyéTa. YCTpOMCTBO,
NPUHIUI ACHCTBUS, TPUMEHEHUSI.

54. JIuH30BBIC aHTCHHBI HA 3aMEUISIONINX M YCKOpSIONMX JuH3ax. JIua3el Jltonebepra. Ycrpoii-
CTBO, IPUHLIMII JEHCTBUS, IPUMEHEHMS.

55. TlapaGonmuueckue 3epKajbHbIE aHTCHHBI, OJJHO3EPKalIbHAs U JBYX3€pKaldbHasi CXeMbI. Amep-
TYpPHBIN METOJ pacuéra. YCTpONCTBO, IPUHLIUII JEHCTBUS, IPUMEHEHHUS.

14.1.3. Tembl KOHTPOJILHBIX PadoOT
1. ®unepHsbIe TPaKThI
2. AHTEHHBI
3. PactipocTpaHeHue paaroBOJIH

14.1.4. TeMbl JOMALIIHHUX 3aJAHUI
1. Jlunuum nepenaun ¢ T-BonHamMu
2. BoHOBOIHbBIE JTMHUHU TIEpEIavr
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3. Harpyxennslie oTpe3ku puaepon

4. Y3KOIOJOCHOE U NIMPOKONOIOCHOE COTJIACOBAHKE
5. ITapaMeTpsl U XapaKTEPUCTUKU aHTEHH

6. JIuaeiHbIC aHTECHHBI

7. BonmHOBOHBIEC U3ITyYaTeNd U PYIIOPHbIE AaHTEHHBI
8. JINH30BBIC aHTCHHEI

9. 3epkaibHbIE AaHTEHHBI

14.1.5. Bonpochl Ha caMONIOATOTOBKY
CoBrnazatroT ¢ TeMaMH KOHTPOJIBHBIX Pa0OT U JOMAIIHUX 33aHUM.

14.1.6. Tembl 1a00paTOpHBIX padoT
Hccnenoanue (heppUTOBBIX BEHTHIICH U LIUPKYISTOPOB
HccnenoBanne TUANEKTPUYCCKUX aHTCHH
HccnenoBanne auarpaMMbl HAIIPaBICHHOCTH MapaOOIMueCKONM aHTEHHBI M0 U3MEPEHHUSM TOJIs B
najJpHeN U OJIM>KHEN 30HAX
HccnenoBanre 00beMHOTO pe30HATOPA

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst mun; ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHHh KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLuXxCcs MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumytecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3adety, | lIpenmyiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 110 TEPMUHAM (MHIMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE PaOOTHI, BONPOCHI K METOJAMH
anmapara 3a4eTy
C orpanunuenusMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJaMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocss HA MOMEHT IPOBEPKU

14.3. MeToanuyeckue peKOMeH/IAMH 110 OLIEeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsl H HHBAJIH/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB IPEAYyCMAaTPUBACTCS J10-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTEHTOM 3aJJaHusl BCIYX;

- Ipe0CTaBIEHUE 3aJaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JI0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TakuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCsl JOCTYII-
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

— MHCBMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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