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®, Pagnorexuuveckuii paxkyabrer

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

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 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotoko Ne 8 OT « 26 » 4 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. IlonkoB
Crapmmii perioaBatelb kKadeapbl
paguotexuuueckux cuctem (PTC) . O. Hoznpesatbix

CornacosaHa Ha noptane Ne 28240 2



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).

[TpeamecTByOIKUMH AUCHUIUIMHAMY, (POPMUPYIOIIMMHU HayajbHbIE 3HAHUS, SBIsIOTCS: Paano-
nepearole yCTpoucTBa CUCTEM MOOMIIBHOM CBsI3U, Teopus aeKTpHUecKuX Lemnei, NeKTpOMarHuTHbIe
I10JI1 ¥ BOJIHBI.

[TocnenyromuMu JUCIUTUIMHAMU SBJSIOTCS: PaauonpuemMHble yCTpPOMCTBA CUCTEM MOOWJIBHOU
CBS3U.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaByieH Ha (JOPMUPOBAHUE CIEYIOIUX KOMIIETSHIUI:

— IIK-8 ymenueMm coOupare U aHAJIW3UPOBaTh HMHGpOpMAIMIO sl (GOPMUPOBAHUS HCXOIAHBIX
JAaHHBIX JUJISl IPOCKTUPOBAHUS CPEACTB U CETEH CBS3U U UX DJIEMEHTOB;

— TIK-9 ymeHuneM npoBOAUTH pacyueThl MO MPOEKTY CETeH, COOPYKEHUH U CPeACTB HH(POKOMMY -
HUKAallMi B COOTBETCTBUU C TEXHUYECKHUM 3aJaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METOAOB, IIPH-
€MOB M CPEICTB aBTOMAaTHU3aLMM NPOECKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBa€MbIX OPUTMHAIIBHBIX
IIPOrpaMM;

B pesynprare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJIKEH:

— 3HATh IPUHLUIBI JCHCTBUSA, OCHOBHBIE IIAPAMETPbl U XapAaKTEPUCTHKHU DPA3JIMYHBIX THUIIOB
nepejaouMX U NPUEMHBIX aHTEHH B CUCTEMax PaJUOCBS3U C YYETOM BIIMSHUSA 36MHOM IIOBEPXHOCTU U
cBoiicTB cpenpl pacupoctpanenus (I1K-8, [1K-9);

— yMeThb °* pa3pabaTbiBaTb M OOOCHOBBIBaTb COOTBETCTBYIOIIME TEXHHYECKOMY 3aJaHHUI0 U
COBPEMEHHOMY YPOBHIO Pa3BUTHS TCOPHUH U TEXHUKU KOHCTPYKIIMU aHTEHHO-(UAECPHBIX YCTPOWUCTB CH-
creM paaunocssizu (I1K-9);

— BJaJeThb * OCHOBHBIMM METOJAaMHU pacuéTa M MaTeMaTHYECKOr0 MOJAEIMPOBAHUS, BKIIOYAs
CAIIP, napaMeTpoB U XapaKTEPUCTUK aHTEHHO-(UIEPHBIX YCTpOUCTB cucteM paauocsssu (I1K-9); « me-
TOJAMH pacuéTa HaNpsHDKEHHOCTH IOJIA B TOYKE NPUEMA IS PAAUOIMHHANA CUCTEM PAJUOCBS3U U Telepa-

JTMOBEILIaHUS C YYETOM BIIMSIHUS 3€MHOM MOBEPXHOCTU U CBOMCTB cpenbl pacnpoctpanenus (I1K-8, ITK-
9).

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0Ouu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 60 60
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Jlexknnn 24 24
[IpakTueckue 3aHATHS 18 18
JlaGopatopHble pabOThI 18 18
CamocrositenbHas paboTa (Bcero) 48 48
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 16 16
[TpopaboTka JICKIIMOHHOTO MaTepHraia 20 20
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 12 12
Bcero (0e3 ax3aMeHa) 108 108
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 144 144
3aueTHble EquHuIb 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

) ] = 2 § = =
o o o o O E =
P S < s S| 2 0
HasBanwusi pa3nenoB IuCHUTLITUHBI i © o, o, o 2 &5
= = © = 5 0 = B
S, s < o o & =
= = o m 8 s ¢
6 cemecTp
1 PerynsipHbie nTuHUM niepenayu 2 4 0 3 9 [K-8, IT1K-9
2 Jluaum nepenauu koHeuHou nimuHbl. Co- 3 4 8 15 |IIK-8, [IK-9
[JIACOBaHUE
3 [TaccuBHBIE YCTPOMCTBA HA OCHOBE JIH- 2 0 8 6 16 | IIK-8, IIK-9
HUI niepenavu
4 ITapameTpbl IEpPENAOMMNX U TPUEMHBIX 2 2 0 4 8 [1K-8, ITK-9
AQHTEHH
5 JIuHeliHBIC aHTCHHBI 2 2 4 8 16 |IIK-8, IIK-9
6 AnepTypHble aHTECHHBI 4 2 6 8 20 |TIK-8, [IK-9
7 AHTEHHbBIE PEIIETKU 2 4 0 5 11 |IK-8, ITIK-9
8 OO0mIMe BOMPOCH TEOPUHU PacCIpOCTpa- 3 0 0 2 5 [TK-8, TIK-9
HEHUs paauoBoiiH. PacripocTpanenue
3eMHBIX PaIMOBOJIH
9 PacnipocTpaneHue paaroBOIH B TPOIIO- 2 0 0 2 4 [K-8, T1IK-9
chepe
10 PacnpoctpaHenue pairoBOJIH B HOHO- 2 0 0 2 4 I1K-8, I[IK-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

2

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 Paguonepenatoniue
YCTPOWCTBA CHCTEM MO- + +
OWIILHOM CBSI3U

2 Teopwust 35IEKTPUYECKUX
nenen

3 DeKTpOMarHuTHbBIC OIS
Y BOJIHBI

[Tocnenyromuye TUCITUTIITUHBI

1 PaguonpueMHslie ycTpoit-
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 -

THUI
§ Bunwl 3ansatuit
E an =) (e}
8 8 s g ®DopMbI KOHTPOJIS
2 g ¥ 5 i
2 = 3 k& 2
Z = = Q
ITK-8 + + KonTpomasnas pabora, Jlo-
MalllHee 3aJaHue, JK3aMeH,
Koncnekt caMonoArotroBku,
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 PYIIL.

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
6 cemecTp
3 [NaccuBHbIe ycTpolicTBa | MccnenoBanue GeppUTOBBIX BEHTHIICH U IIUPKYIISTO- 4 [K-9
Ha OCHOBE JINHUM poB
0 qn
cpena 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

N |~ ||

HUroro

[1K-9

Hroro 3a CEMCECTP

18

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

6 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
6 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 4
nabopaTOpHBIM paboTam
Hroro 8
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 3 ecT, Jk3ame
Marepuaia
Hroro 5
8 OO0mue BOnpock [TpopaboTka JIEKITMOHHOTO 2 |TIK-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 48
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 84
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
6 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: 09.06.2018.
2. Awntennsl: Yue6Hoe nocobue / [omun I'. T'. - 2012. 145 c. [DnextponHsIil pecype] - Pexxum
noctyma: https://edu.tusur.ru/publications/2794, nata o6pamenuns: 09.06.2018.

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: 09.06.2018.
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: 09.06.2018.

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: 09.06.2018.

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: 09.06.2018.

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 obpammenus: 09.06.2018.

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: 09.06.2018.

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: 09.06.2018.

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:

— AWR Design Environment

— Far Manager

— Microsoft Office 2010 u Huxe

— Mozilla Firefox

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT

JlabopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHasi ayJuTOpUs JUIsl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHHS 3aHATHH MTPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS I IPOBEICHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHas ayuTopus JJIs IPOBEIEHHS 3aHATUI CEMHMHAPCKOro TUIA, MOMEIIEHUE JJIs1 KypCOBOI'O MPOEKTH -
poBaHUs (BBIMOIHEHHSI KyPCOBBIX pabOT), IIOMEIICHHUE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAITBHBIX
KOHCYJIbTaL

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

Onucanue uMerouierocs 000pya0BaHuUs:

- Kommnbrotepusie pabouune cranuuu (14 mr.);

- JleMOHCTpaliMOHHOE 000pyI0BaHuUe Ul pe3eHTalui (mpoek-top 1 mr., skpan 1 mr.);

- Ocummorpag GDS — 71022 (1 wt.);

- Usmeputens P2M-18 (1 mrt.);
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- 'enepatop curnana 33522A (1 wr.);

- BometmeTp g, GDM 8145 (1 mit.);

- Usmeputens P2M-04 (1 wt.);

- Arammmzatop cniektpa CK4M-04 (1 m.);

- Ocuumnorpad mudposoit MS07104 (1 mwr.);

- MynstameTp mmdposoit 34405A (1 mrT.);

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

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

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

- Usmeputens P2-60 (2 610ka);

- U3mepurens P5-12 (1 wr.);

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

- Bextopusiii ananuzarop cursanos P4AM-18 (1 mr.);
- OnoOpHO-TTIOBOPOTHOE YyCTPOHCTBO (1 1mIT.);

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBaress.

[TporpammHOe obecrieueHue:

Google Chrome

Micran Graphit

Microsoft Office 2010 u ke
PTC Mathcad 15

Tracker PDF-XChange Viewer

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMITBIOTEPHBIE KIIAcChl),
PAacIIONIOKEHHBIE TI0 aJIpecam:

- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:
- yueOHast MmeOerb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(opManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepnanbno-Texm{'{ecxoe o0ecneyeHue AUCHUIIVIMHBI JI JIMI ¢ OrPAHUYC€HHBIMH
BO3MOKHOCTAAMMU 310POBbSI U HHBAJIU10B

OcBocHHE JUCHUIUIMHEBL JIMDAaMU C OIpaHMYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA U HMHBAJIMIaAMU

OCYHIECTBIICTCA C UCIIOJIB30BAHUEM CPECACTB 06y‘lCHI/I${ 06].].[61"0 H CIiIeuaJIbHOI'O Ha3HA4YCHMUA.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUWJIMBAIOIIEH anmaparypbl, MyIbTUMEIUHHBIX CPECTB U APYTUX TEXHMYECKHX CPEJICTB IpHeMa/Tiepesa-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAINMIHOCTBIO, IOPTATUBHON MHIYKIIMOHHON CHCTEMBI. YueOHas ayAuTOpusi, B KOTOPOH 3aHHUMAIOTCS
oOyyarornyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
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TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIECHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IIPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBA-
JUJIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBble 3agaHus
1. SIBneHue orubGaHus paJUOBOIIHAMHU MPETATCTBUI HA3bIBAIOT
-pedpaximeit
-mudpakuyen
-UHTepepeHuein
-OTpaKEHUEM

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

-pedpakuueit

-UHTepepeHuei

-OTpaKEHUEM

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

-nudpakuyen

-pedpaximeit

-uHTephepeHIueit

-OTpakeHUEM

4. OcHoBHbIMHU TTOTEpsiMU TTpU PPB B cBOOOHOM IpOCTpaHCTBE 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 BPAILIEHUsI BOKPYT OOJIBIION OCH

-3JUTUTICOU/IA BpAILlEeHUs] BOKPYT Majoi OCcH

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

-Kpyra

-IIPSIMOYTOJIbHUKA

-paBHOCTOPOHHETO TPEYrolbHUKA

-3JUINIICA

7. Kax NOJIAPU30BaHbI BOJIHBI, U3JIY4aCMbIC TOPU30HTAIIBHO PACIIOJIOKCHHBIM BI/I6paTOp0M?
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-HE MOJIIPU30BAHbI
-TOPU30HTAIBHO

-BEPTUKAIBHO

-napauIeNIbHO 36MHOM MOBEPXHOCTH

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

-KOMITIOHCHTBI HAIIPSIP>KCHHOCTHU oJeil UMEeIoT BCIICCTBCHHBIC 3HAUCHMUA,

-KOMIIOHEHThI HANPS>KEHHOCTH TMOJIei MPUHUMAIOT MaKCUMaJIbHbIE WJIM MUHHUMAJIbHbIE 3HAUEHUS,
-COIIPOTUBJIEHUE JINHUU PABHO COIPOTHUBIICHUIO HAIPY3KH,

-CONPOTHUBIICHUE JINHUU SIBJISIETCS BEILIECTBEHHBIM.

10. DxBuBanenTHbie ceueHus B JIII — 3To ceuenus, B KOTOPhIX

-KOMITIOHCHTBI HAIIPSI?>KCHHOCTHU oJeil UMEeIOT BCIICCTBCHHBIC 3HAUCHMUA,

-KOMIIOHEHThI HANPSXKEHHOCTH TMOJIeH MPUHUMAIOT MAKCUMaJIbHbIE WJIM MUHUMAJIbHbIE 3HAUEHUS,
-COIIPOTUBJIEHUE JINHUU PABHO COIPOTHUBIICHUIO HAIPY3KH,

-CONPOTHUBIICHUE JIMHUU SIBJISIETCS BEILIECTBEHHBIM.

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

-TIOCTOSIHHBIM,

-[IEPEMEHHBIM,

-KOMILJIEKCHBIM.

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

-BEILIECTBEHHBIM,

-IIOCTOAHHBIM,

-TIepEMEHHBIM,

13. netid — 310 0Tpe30K duaepa,

-pa30MKHYTHIN Ha KOHIIE,

-KOPOTKO3aMKHYTHIHM Ha KOHIIE,

-Harpy>kK€HHBIM Ha aKTUBHOE COIIPOTHUBIICHNE,
-MMEIOIINI YUCTO PEAaKTUBHOE BXOJHOE COMPOTUBIICHHE.

14. K 4eThIpeXnoIIOCHUKAaM OTHOCSATCS
-pUIBTpPHI

-Harpy3Kku

-JI€JIUTENN MOLUTHOCTU

- HampaBJIEHHbIE OTBETBUTEIHN

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

-pacrpeeseHys nojiasi BHyTPH POBOJIHUKA,

-3aI1aCEHHOM B aHTEHHE DHEPIUU,

-pacrpezeneHns TOKa BJI0JIb IPOBOIHUKA,

-TeMIepPaTypbl BHYTPEHHUX LTyMOB.

CornacosaHa Ha noptane Ne 28240 16



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

-KPYTOBYIO,
=3JINTUIITUYCCKYIO.

17. IlpaBunbHBIE COOTHOIICHUS MEXTY KOA(D(HUIIMEHTaAMHU YCHIICHUS , HAPABJICHHOTO JACHCTBUS U
MOJIE3HOTO IEWCTBUA :

-KH/I = KIIJ] * KY

-KV = KIIJ*KH/

-KITA = KHJ / KY

-KIIA=KY /KHJ

18. IllymoBas Temrneparypa aHTEHHBI — 3TO TEMIIEpATypa:
-Ccpelibl, B KOTOPOM HaXOJUTCsl 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 PEKUME M3ITy4eHHs IMpe pabounii quanazon?
-y TPEXBUTKOBOMN MUIUHIPUYECKON CIUPAIBHON aHTEHHBI,

-y LIECTUBUTKOBON LWIMHAPUYECKON CIIMPAIILHON aHTCHHBI,

-y TPEXBUTKOBON KOHMYECKON CITUPATbHOW AHTCHHBI.

-y LIECTUBUTKOBON KOHMYECKON CIIUPAIILHON aHTECHHBI.

20. Kakyro mossipu3anio B 0CEBOM PEKMME M3IYUEHHsI UMEIOT CIIMPAJIbHBIE AaHTEHHBI B HAIpaB-
neHun makcumyma JIH?

-BEPTUKAJIbHYIO,

-HaKJIOHHYIO,

-KpyroBy1o,

-3JIIMITUYECKYIO.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. CoctaB u ctpoenue armocdepsl 3emin: Tpornocdepa, crparocdepa, nonocgepa. Mx cpoiicta
U napaMeTpbl. X0/l 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. O0nacThb, CyllecTBEHHAs MPU pac-
IIPOCTPaHEHUH, U OCHOBHBIE NTOTEPU B PATUOTUHUH.

4. ®axTophl, BAMSIONME HA PACIHPOCTPAHEHHE PAJUOBOJIH: 3€MHas MOBEPXHOCTb, Tpomocdepa,
nonocgepa. OyHkius ociabIcHUS.

5. PaccrosHue npsimoii BugumocTt. HTepdepeHmonsbie (opMybl B ciydyae MJI0CKOW 3eMHOM
MOBEPXHOCTH.

6. Y4acToK NOBEPXHOCTH, CYUIECTBEHHBIH IPU OTpaX€HUM BOJH. OTpa)keHHUE DPAaJUOBOJIH OT
HEpPOBHOM 3eMHOM noBepxHOCTH. Kputepnii Penes. Posib KOHIIEBBIX y4aCTKOB TPacChl.

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

8. Pedpaxmus pagmoBonH. Bunsl TponocdepHoit pedpakuuu. DKBUBAJICHTHBIM paguyc 3eMIIH.
TpornocdepHbie BOTHOBOIBI.

9. DnexTpuueckue napameTpsl noHocheprl. Biusane marautHoro noss 3emun. MonocdepHsie u
MarHuTHble Oypu. PacripocTpanenue BepTUKaIbHO HANIPABICHHBIX BOJIH. KpuTnueckas yacrora.

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

11. Ocobennoctu pacnpoctpanenuss YKB B ropoackux ycioBusix.

12. 3amupanus: TUIBI ¥ IapaMeTpsl. PazHeceHne: Ha3HaYeHUE U BUJBIL.

21. Jlunun nepenaun CBY. Knaccudukanus, Texuuueckre TpeOOBaHUs, OCHOBHbBIE ITapaMeTphl U
XapaKkTepUCTUKU. BonHOBOE conpoTuBiieHuE, nucnepcus. Paguonunust.
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22. 3akpsiThle 1MHKUU nepenaun CBY: koakcuaabHbIE M BOJIHOBOJAHBIE PA3IMYHbIX THUNOB. Kputn-
YECKHE JUIMHBI BOJIH. BOJIHA OCHOBHOIO TUIIA U BBICIIME THIIBI BOJIH.

23. JIuauM nepesadu OTKPHITOrO TUIA: IBYXIPOBOJIHBIE, IOJIOCKOBBIE, C IOBEPXHOCTHON BOJIHOM,
BOJIOKOHHO-ONITUYECKHE.

24. Matemarnueckast Mojienb JinHuM nepenaun CBY. BonHOBOM M Ki1acCMUeCKUi OAXO0b!, CBS3b
Mexny Humu. Pacnipenenenust E u H, pesonancueie u skBuBasnieHTHbIe ceduenus. [, KCB, KbB, pexxumsl.
[ToBenenue momyns I' B uieanbHbIX U peaIbHbIX JTUHUSX.

25. Tpancdopmaniysi COMPOTUBICHHS B TMHUU niepenadn. [lonsTre meiidoB, UX BXOIHBIC COMPO-
TUBJNIeHUsA, puMeHeHus. Kpyrosas quarpamma Bonbenepra —CmuTa, €€ NoCTpoeHHE U TPUMEHEHUS.

26. Y3KONOJIOCHOE COMIACOBAHME AKTUBHBIX M PEAKTUBHBIX HAarpy30K: Y€TBEPTHBOJIHOBBIE TPaHC-
dbopMaTopbl, ToCIeA0BaTeNIbHBIE U MapaUlelIbHbIe KOMICHCUPYIOIINE PeaKTUBHOCTU. VX peanuzanus B
BOJIHOBOJJHOW TEXHUKE U CXEMBbI 3aMELICHUSI.

27. TUNOBBIE 3IEMEHTHI JIsl KOAaKCHAIbHBIX ¥ BOJHOBOJHBIX JIIT CBY: akTuBHBIE U peaKTUBHbIC
Harpy3Ku, 4YeTBEPThBOIHOBBIE N30 TOPHI, IOBOPOTHI, KOAKCHATIBbHO-BOJHOBOIHBIE EPEXOBI.

28. OO6BEMHBIE PE30HATOPHI, X BKIIOUCHHS B TPakT. Tumbl KoneOaHuil, Harpy>keHHasi 1 HEHarpy-
*KeHHas 1oOpoTHocTU. [IpuMeneHus.

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

30. Muoronomocauku CBY. CBolicTBa B3auMHOCTH, CAMMETPUH, HeAuccUNaTuBHOCTH. Meanb-
HbIE MaTpPULIbI.

31. IlpyHIMNO 1EKOMITO3ULIMY TIPY aHAJIN3€ COCTABHBIX MHOTOIIOJIFOCHUKOB.

Martpuma [A] , dpuznuecKkuii CMBICI €€ AIEeMEHTOB, CBSI3b C MaTpuiiei [S].

32. U neanbHble BEHTWIIb, IUPKYJIATOP U HAIIPABJICHHBIM OTBETBUTENb, MX MATpHILbI [S], CBOMICTBa
Y Ha3HA4YCHUE.

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

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

43. MOLIHOCTh ¥ CONPOTUBJICHUE U3ITYYEHHUs] aHTEHHBI. BXOJTHOE COMTPOTUBIIEHUE.

44. Tonspuzanysi, e€ BUabl, HEOOXOIMMOCTH yuéra npu npuéme. [IpUHINIT ANIEKTPOIMHAMUYECKO-
ro NoJ00US ¥ €T0 UCIIOJIb30BaHKE MPHU HCCIIET0BaHUN aHTEHH.

45. KH/, KITJ] u KY antennsl. JleiicTByromas anunHa. J(nana3on pabo4ux 4acTor.

46. IIpuémHuble aHTeHHBI. DKBUBaIeHTHasa cxeMa. @opmyna Heiimana ms O/1C.

[IpuHIMTT B3aUMHOCTH U €0 MCIOJIb30BaHUE MIPU UCCIIEIOBAHUN aHTEHH.

47. DddexTrBHas MI0MAas aHTeHHBI, CBs13b ¢ KH] u neiictByromeit jmmHon. [llymoBas Temmepa-
Typa, IIyTH €€ CHUKEHUS.

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

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

49. CumMmeTpUYHBIN dNIeKTpuueckuii BuOparop. Pacripenenenue Toka, /IH, conpoTtuBienne nzimy-
yeHus, Aeictpyromas niuuHa, KH/I, BxonHoe conpoTuBieHue.

50. KoHCTpYKITMHM CUMMETPHYHBIX U HECUMMETPUYHBIX BHOpaTOopoB. CIIOCOOBI MX MUTAHMS TIO0-
CpPEACTBOM JABYXIPOBOJHON U KOAKCHAJIBHOM JIMHUM.

51. Croco6sl pacmmpenus: pabodero auanazoHa BHOpaTOpHBIX aHTeHH. [lleneBbie m3mydaTenm.
[TpyHLIMIT JBOMCTBEHHOCTH U €r0 UCMOJIb30BAHUE IIPU UCCIIEIOBAaHUN AHTEHH.

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

53. BOTHOBOAHBIEC M3JIyYaTEIN U PYINOPHbIE aHTEHHBI. ATIEPTYPHBIA METOJ pacyéTa. YCTpOMCTBO,
NPUHIUN ACHUCTBUS, TPUMEHEHUSI.

54. JIuH30BBIC aHTCHHBI HA 3aMEUISIONINX M YCKOpSIONMX JuH3ax. JIua3el Jltonebepra. Ycrpoii-
CTBO, IPUHLIMM IEUCTBUS, IPUMECHECHHUS.

55. TlapaGonmuueckue 3epKajabHbIE aHTCHHBI, OJHO3EPKaIbHAs U JBYX3€pKaldbHasi CXeMbI. Amep-
TYpPHBIN METOJ pacuéra. YCTpONCTBO, IPUHLIUII JEHCTBUS, IPUMEHEHHUS.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
1. ®unepHsbIe TPaKThI
2. AHTEHHBI
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3. PacnipocTpaHenue painoBOJIH

14.1.4. Tembl fOMAIIHUX 3aJaHAN
. JIuanm nepenauu ¢ T-BonHaAMU
. BotHOBOIHBIE JTMHUU TIepeaaun
. HarpyxeHnHnsle oTpe3ku Gpuaepos
. Y3KOMNOJIOCHOE U IIMPOKOIIOJIOCHOE COTIaCOBAaHUE
. [TapaMeTpsI 1 XapaKTEPUCTHKN aHTEHH
. JInHeHbIE aHTEHHBI
. BOJIHOBOJTHBIE M3ITy4YaTEeIU U PYIOPHBIE AHTCHHBI
. JIuH30BbIC AaHTEHHBI
. 3epKaJibHbI€ aHTECHHBI

O 00 1N DN K W —

14.1.5. Bonipocbl Ha caMONOATOTOBKY
CoBnagaroT ¢ TeMaMi KOHTPOJIBHBIX Pa0OT U JOMAIIHUX 33JaHUM.

14.1.6. Temb1 1a00paTOpHBIX padoT
Hccnenoanue heppUTOBBIX BEHTHIIEH U LIUPKYISATOPOB
HccnenoBanue AUAIEKTPUYECKUX aHTEHH
HccnenoBanue nuarpaMMbl HaIllpaBIEHHOCTH MapabOIMuecKoi aHTEHHbI MO0 W3MEPEHUsIM MOJs B
JanbHel u OmKHeH 30Hax
HccnenoBanue 00beMHOTO pe30HaTOpa

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJIsl JIMI C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HUHBAJIN/I0B
Jlis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMHU 3/I0POBbSl M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEPEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropun Bubl 1ONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

C napyueHusMu
ciyxa

[IpenMy111eCTBEHHO MMCbMEHHAs
MIpOBEpKa

C mapymenusasmu | CobeceoBanme 1Mo BOpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEPKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusaMu Perenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTaHIIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K METOJaMH
amrmapara 3a4eTy
C orpannuenusmMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyniecTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJIS U3 COCTOSTHUS
MIOKa3aHUsAIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIErocss Ha MOMEHT IIPOBEPKU

14.3. MeToauuecKue peKOMEHIANMH M0 OIEHOYHBIM MATePHAJIaM JIJIsl JIMI[ C OTPAHHYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI U HHBAJIN/I0B

I[J'IH JiL, ¢ OrpaHM4YC€HHBIMHW BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWMAOB IPEAYCMATPUBACTCA HO-
cTymnHas ¢opMa NpeoCTaBIeHUS 3aJaHHi OIICHOYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B Me4aTHOU (hopMe C YBETUUYECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHUS aCCUCTCHTOM 3aJIaHUs BCITYX;

- MPEOCTaBICHUE 3a/IaHUS C UCTIONB30BAaHHEM CYpPJIOTIEPEBO/IA.

.HI/H_[aM C OrpaHUYCHHBIMHU BO3MOXHOCTSAMU 300POBbA W HMHBAJIWIAM YBCIWNYHUBACTCA BPCMSA Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yYaroIIuXcsl MpeyCMaTpruBaeTCsl TOCTYII -
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Has popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iporneypa orleHUBaHUS PE3yJIbTATOB OOYUSHHSI JIMII C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0pO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmanun B Gopmax, aaarnTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUATHS HHPOPMAIINH:

JJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMYCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

HpI/I HeO6XO)II/IMOCTI/I JJI 1AL € OTpaHUYCHHBIMU BO3MOXHOCTAMMU 30J0POBbSA U UHBAJIM0B IIPOLC-
Jlypa OIICHUBAHUsI Pe3yJIbTaTOB 00yUCHHUS MOXKET MPOBOJIUTHCS B HECKOIBKO ATAIOB.
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