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
PacnpocTpanenue pajuoBoJIH U AaHTEHHO-(PUIEPHbIE YCTPOHCTBA

YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa

Hampanenue noaroroBku / cneruanbHOCcTh: 11.04.01 Pagnorexnuka
HanpaenenHocts (mpoduib) / cnenuanu3anvs: MUKPOBOJTHOBASI TEXHUKA U AHTEHHbI
dopma oOyueHUs: OUHaASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: CBUnKP, Kadenpa cBepXBbICOKOUYACTOTHOI U KBAHTOBOI PaIMOTEeXHUKH
Kypc: 1

Cemectp: 1

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 24 24 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 76 76 4acoB
5 CamocTosiTenbHas paboTa 104 104 4acoB
6 Bcero (0e3 sx3amena) 180 180 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

Ox3ameH: 1 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) 11.04.01 Pagunorexnuka, yreepxkaeanoro 30.10.2014 roma, paccMoTpeHa u 0f0-

Opena Ha 3acenanuu kapeapslt CBUuKP «_ » 20 rona, mpoTokon No
Pazpabotunku:
npodeccop kad. CBUuKP I'.T". I'omnu
noueHt kag. CBYuKP A. 1O. TlonkoB

3aBenyroumii o0ecnieunBaromeit kad.
CBYuKP C. H. llapanroBuy

Pabouast mporpamMMa IUCIUITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroeil kadeapoii:

JHexan PT® K. YO. IlonoBa
3aBeayoNIHi BRITYCKAIOMICH Kad.

CBYuKP C. H. Illapanrosuu
OKCIIepTHI:

JloueHT Kadeapsl CBEpXBbICOKOYA-
CTOTHOW M KBaHTOBOU PaJUOTEXHUKHU
(CBYuKP) A. 1O. Tlonkos

3aBenyrouuii kadeapoit CBepXBBICO-
KOYaCTOTHOM M KBaHTOBOM paJiMOTEX-
nuku (CBUuKP) C. H. llapanroBuu
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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
Hucuuminna «PacrpocTpaneHne paJuoBOiIH U aHTeHHO-(puaepHbie ycrpoiictay (b1.B.JIB.1.2)
OTHOCHUTCS K 070Ky | (BapuaTuBHAs 4acTh).
[TpeamecTByOIMMUMU AUCHUIUIMHAMY, (POPMHUPYIOLUIUMH HaydalbHbIE 3HAHUS, SBISIOTCS: AKTHB-
HbIE€ U IACCUBHBIE MUKPOBOJHOBBIE YCTPOUCTBA.
[Tocnenyromumy JUCHMILTIMHAMM SIBJSIFOTCS: ABTOMAaTU3MPOBAaHHOE NPOEKTHUPOBAHME AHTEHHBIX
cucreM, MUKpOBOJIHOBasE TEXHUKA, MUKpPOBOJIHOBBIE U3MEPEHUSI.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUSI JUCHHUIIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-5 rotoBHOCTBIO O0GOPMIISITH, MPEICTABIATH, JOKIAIBIBATh M apPTYMEHTHPOBAHHO 3all[H-
I1aTh PE3YIbTAaThl BHITIOJIHEHHON pabOTHI;

— TIK-2 cntocoGHOCTBIO BBHIMIOIHATE MOACTUPOBAHNE OOBEKTOB U MIPOIIECCOB C IENIbIO aHATN3a
OIITUMH3AIINU UX napaMeTpOB C HCIIOJIB30BAHUEM HMCHOIINXCA Cpe,Z[CTB HCCHGHOB&HHﬁ, BKJIFOUasd CTaH-
JApTHBIC TTAKEThI IPUKJIATHBIX MPOTPAMM;

— TIK-4 cnocoOHOCTBIO K OpPraHU3allMM M MPOBEICHUIO SKCICPUMEHTAIBHBIX HCCIIEIOBAHUM C
HpI/IMeHeHI/IeM COBpeMeHHbIX Cp@I[CTB 1 MCTOOOB,

B pe3ynbraTe n3ydeHus TUCIUILTAHBI 00yYaIOMUNUCS TOJDKEH:

- 3HAThb HpI/IHI_[I/IHBI I[ef/'ICTBI/ISI, OCHOBHBIC HapaMeTpBI 158 XapaKTepI/ICTI/IKI/I paSJII/I‘-IHBIX TUIIOB
MepeIaAIINX U MPUEMHBIX aHTCHH B CUCTEMaX PaIUOCBS3H C YUYETOM BIIMSHHS 36MHOW MOBEPXHOCTH H
CBOMCTB CpeJibl pacpOCTPaHEHHUS,

— yMeThb °* pa3pabaThiBaTh U OOOCHOBBIBATh COOTBETCTBYIOIIME TEXHHUYECKOMY 3aJaHUI0 U
COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUH M TEXHUKH KOHCTPYKIIMM aHTCHHO-(DHIIEPHBIX YCTPOUCTB CH-
CTEM PaJMOCBSI3Y;

— BJAajJeTh * OCHOBHBIMH METOJIaMH pacyéTa W MaTeMaTHYECKOTO MOJICIIMPOBAHUS, BKIIIOYAS
CAIIP, napamMeTpoB M XapaKTEepUCTHK aHTEHHO-(PHUIEPHBIX YCTPOHUCTB CUCTEM PAJAMOCBSI3U; * METOIAMH
pacuéra HanpsHDKEHHOCTH TOJIS B TOUKE MpUEMA JIUTS PATUOIMHUA CUCTEM PAIUOCBS3H U TEJIepaIHOBeIa-
HUS C YYETOM BIIUSIHUS 36MHOM TOBEPXHOCTH U CBOMCTB CPEJbl paCHpOCTPAHEHHUS.

4. O6bem IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO011ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsAeT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Z.gf.ﬂl/l.]_[a 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunbr yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
1 cemectp
AynuTtopHble 3aHATHUSA (BCETO) 76 76
Jlexuun 36 36
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[IpakTuyeckue 3aHATUS 24 24
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 104 104
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 24 24
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 50 50
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 30 30
Bcero (6e3 3x3amena) 180 180
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHbie Equnuib 6.0 6.0

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 - . 5} = =
= jas} o O g 2 (D] s
r 3 s s S 2 0
HazBanus pa3aenoB TUCHUTUIUHBI 5 ) =3 o o 9 S
= z g = | 50 =
o, < < o M (=TI
= = O m 3 S 2
1 cemecTp
1 PerynspHble TMHUM NI€penaqn 2 4 0 8 14 | OIIK-5, I1K-2,
[1K-4
2 Jluaum nepenaun koHeuHoU niuHbl. Co- 4 4 0 14 22 |OIIK-5, IIK-2,
[JIACOBaHUE [1K-4
3 IlaccuBHBIE YCTpOMCTBA HA OCHOBE JIU- 4 0 16 10 30 | OIIK-5, [IK-2,
HUUW nepenadun [1K-4
4 [TapameTpbl EpeIAIOIINX U TPUEMHBIX 4 4 0 8 16 | OIIK-5, I1K-2,
AHTCHH [1K-4
5 JIuHelHbBIC aHTCHHBI 4 4 0 14 22 OIIK-5, TIK-2,
[1K-4
6 AnepTypHble aHTEHHBI 4 4 0 18 26 | OIIK-5, IIK-2,
[1K-4
7 AHTEHHBIE PEIIETKU 4 4 0 12 20 | OIIK-5, TIK-2,
[1K-4
8 O61mKe BOMpPOCHl TEOPUH pacIpocTpa- 4 0 0 4 8 OIIK-5, T1K-2,
HEHUS paauoBoOJIH. PactipocTpaneHnne [1K-4
3eMHBIX PaIMOBOJIH
9 PacnipoctpaneHue paguoBOJIH B TPOIIO- 2 0 0 6 8 OIIK-5, T1K-2,
chepe [1K-4
10 PacipocTpaneHnne paiuoBOIH B HOHO- 4 0 0 10 14 |OIIK-5, I1K-2,
chepe 1 Ha KOCMHUYECKUX Tpaccax [1K-4
Hroro 3a cemectp 36 24 16 104 180
Hroro 36 24 16 104 180
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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)

U PYIIOPHBIEC aHTEHHBI. JINH30BbIE U 36pKAJIbHBIC aH-
TEHHBI. AHTEHHBI C BBIHECEHHBIM 00JTyyaTesieM.
CnyTHMKOBBIE ITEPENAOIINE AHTEHHBI C KOHTYPHBIMHU
30HaMU 00ciyxuBaHus. KoHCTpyKIMH, IPUMEHEHUS.

o L=
= 2 =
3 s 5
Z = 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o S E
= o, =
& o' g
= S
1 cemecTp
1 Perynsipasie TMHUN JIuHuM: ABYXNPOBOAHBIEC, KOAKCUAIBHBIE, MTOJIBIE BOJI- 2 OIIK-5,
repenayn HOBO/Ibl, BOJIOKOHHO-ONTUYECKNE JTUHUU. CTPYKTYpBI IK-2, TIK-
MoJIeH, TEXHUYECKUE XapAKTEPUCTUKHU, TPUMECHEHUS. 4
Hroro
2 JIunnu nepepaun ®opmyna Tpanchopmanus conpotusieHuid. Kpyrosas 4 OIIK-5,
KOHEYHO! JINHBI. nuarpamma Bonbsnepra-Cmuta. CornacoBaHHbIE U pe- [K-2, TIK-
CormnacoBanue aKTHBHbIE HAarpy3KH, NUICH(BI. Y3K0MoIoCcHOe corma- 4
coBaHMe. YeTBepThBOIHOBBIN TpaHcpopmaTop. Meron
KOMIIEHCUPYIOIUX PEAKTUBHOCTEN COINIACOBaHMS
IIPOM3BOJIBHBIX HArpy3ok. llInpoxoronocHoe cormnaco-
BaHUeE.
Hroro
3 [TaccuBHbIe ycTpoiicTBa | BonHOBOM 1 Kilaccudyeckuil moaxoasl. Marpuma pac- OIIK-5,
Ha OCHOBE JIMHUH cestHus. OrpaHUYEHHS Ha AJIEMEHTHI MaTpUIl, Hajara- I1K-2, I1K-
nepenaqn €MbI€ YCIOBUSAMHU B3aUMHOCTH, CHMMETPHUU U HENIUC- 4
cunatuBHOCTH. [IpuMepsl cocTaBieHus MaTpuLl s
YeThIPEX-, LIECTH- U BOCbMUIIOIOCHUKOB. KackagHbie
COEIMHEHMS] MHOTONIOJIOCHUKOB. [IprHIMn nexommno-
3ULUHU. AJTOPUTM OOBEAMHEHUS YCTPOUCTB B OOIINI
TPAKT.
Hroro
4 ITapameTpsbl JlanbHsist, TPOMEKYTOUHAS U OJMKHSISI 30HBI U3ITyde- OIIK-5,
NepeJaroIuX U HUA aHTeHH. KoMIUIekCHas BEKTOpHAs 1uarpamma [K-2, TIK-
NPUEMHBIX aHTEHH HanpasieHHocTH, nospuzanus, KH/I, koapduunent 4
ycuneHus, 3QQeKTuBHas IIMHA U IJI0IA b AHTCHH.
[lTymoBas Temmeparypa.
Hroro
5 JIuneliHbIC aHTCHHBI CumMmeTpuuHBIi BUOpATOp, €ro AUarpaMma Harpas- OIIK-5,
JIEHHOCTH, BXOJHOE conpoTuBieHue. [leTieoopa3Hbrii I1K-2, I1K-
BuOpatop Ilucronskopca. [lInpokononocHsie BUOpa- 4
Topbl. HecuMmmeTpuuHble MIThIpEBbIE BUOPATOPBHI.
Cas3annble BuOparopsl. [Ipumenenust.
Hroro
6 AnepTypHble aHTEHHBl | BHEWIHsAsS U BHYTPEHHSS 3aJjaudl TEOPUU allepTypPHBIX OIIK-5,
aHTEeHH U MeTofbl X pemeHus. Ko dunueHt uc- [IK-2, TIK-
10JIb30BaHUs TIOBEPXHOCTU aHTEHHBI. BOJIHOBOIHBIE 4
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Htoro

7 AHTEHHbIE PELIETKU JInHeliHbIe HENPEPBIBHBIE U TUCKPETHBIC aHTEHHBIE 4 OIIK-5,
cuctembl. Teopema 0 IEPEMHOKEHUU JJUarpaMm [1K-2, I1K-
HaIpaBJIEHHOCTU. AHAIN3 MHOXUTENS peli€Tku. Boi- 4

HOBOJIHO-IICJICBbIC aHTCHHBIC peI_HéTKI/I. I[I/IpeKTop-
HBIC U JIOTONCPUOANYCCKHUEC aHTCHHBI. (Da?;I/IpOBaHHBIe
AHTCHHBIC peH_IéTKI/I.

Hroro
8 Obu1Ke Bonpockl CoctaB u ctpoenue armocdeps! 3emian. Ousnueckue 4 OIIK-5,
TEOPHUH PACIIPOCTPAHCHHUS | IBJICHUS TP pacnipocTpaHeHuu BoyH. Knaccuduka- [1K-2, I1K-
pasivoBOJIH. LIUs paJIMOBOJIH O AMAIa30HY U CLIOCO0Y pacipo- 4
Pacnpocrtpanenune crpaHeHus. @opMyIibl HICATBHON pauoNepeIadn U
3€MHBIX PaJinOBOJIH MHOXMTENb ocladbnaenus. Onpenenenue 061acTu mpo-

CTPaHCTBA, CYIIECTBEHHOMN NpU PACIIPOCTPAHEHUH pa-
JUOBOJIH. Pacuér noss npu NoAHSATHIX aHTEHHAX B
30HE NpsAMol BuauMocTu. MHTtepdpepenunonnsie ¢pop-
MyJibl. 30Ha, CYILIECTBEHHAs IPU OTpakeHUU. Jua-
rpaMMbl HaIIPaBJIEHHOCTH MOAHATHIX aHTEHH. YYeT
chepruyHOCTH 3eMJIH NIPH PaclpoCTPAHEHUH paino-
BOJIH B OCBEHIEHHOM 30HE. Pacy€T mosisa npu HU3KO
PacroJIOXKEeHHBIX aHTEHHAX. PacipocTpanenue paauo-
BOJIH B TOPOJICKHX YCJIOBHSIX.

Hroro 4
9 Pacnpoctpanenue Ctpoenue Tponocdepsl, €€ JEeKTPUISCKHIE ITapaMeT- 2 OIIK-5,
paaroBoIH B Tponocdepe | pbl. PacipocTpaneHue paaroBOIH B HEOJHOPOTHON IK-2, TIK-
tponiocdepe. ABneHue pedpakiuu. IKBUBATICHTHBIN 4

paguyc 3emmn. Crepxpedpakuus. Paccesuue paauo-
BOJIH Ha TPOMOC(HEpHBIX HEOAHOPOJHOCTSX. JlanbpHee
tpornocepHoe pacnpoctpanenue (ITP). [Tornomre-
HUE PaJIMOBOJIH B Tporocepe.

Hroro
10 PacipocTpanenue Crpoenue nonocdepsl. Pusnueckue NpUIUHbL 00- 4 OIIK-5,
paauoBoiH B HOHOC(eEpe | pa3zoBaHus HOHOC(hEpHI. [uanexTpuueckas mpoHMIIae- [1K-2, I11K-
1 Ha KOCMUYECKUX MOCTb HOHOC(EPBI. XapaKTepUCTHKA HOHOC(HEPHBIX 4
Tpaccax cinoeB. Kpurnueckue 1 MakCUMaJIbHbIE YaCTOTHI.

BiusiHue MarHuTHOTO 10JIs1 3€MJIM Ha paclpoCTpaHe-
HUE PaaroBOIH B HOHOChepe. OCOOEHHOCTH pacpo-
CTpaHEHUE KOPOTKUX BOJIH, IPOTHO3 MAKCUMAJIBHO
MIPUMEHHUMBIX YaCTOT Ha HOHOC(EPHBIX CTAHIIUSX,
MIIY u HIIY, 3amupanus 1 30HbI MosI4anus. Pacrpo-
CTpaHEHHUE PaJUOBOJIH Ha KOCMHUYECKHX Tpaccax.

HUroro 4

Hroro 3a cemectp 36

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

HaunmenoBanue nucuurmuinH | Ne pa3fenoB TaHHOW AUCITUTUTMHBI, 111 KOTOPBIX HEOOXOAUMO H3YUCHUE
o0eceunBaroIuX U 00ECIIEYNBAEMBIX JUCIIATLINH
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1 2 3 4 5 6

[IpenmecTByronme qUCUUILIMHBI

1 AKTHUBHBIE U TTACCUBHBIE
MHKPOBOJHOBBIE YCTPOM- + + +
CTBa

[Tocnenyromuye TUCIUITITUHBI

1 ABTOMaTH3UpPOBaHHOE

HHA

IIPOEKTUPOBAHUE aHTEHHBIX + + + + + + + + + +

CHUCTEM

2 MuKpOBOJHOBAas TEXHHUKA + + + + + + + + + +
MUuKpOBOJIHOBBIE U3MEPE-

3 POBOJIHOBBIE U3MEPE . . . . . n n

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AMCUHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUHM IUCHUIUIMHBI, M BHJIOB 3aHATHN

MPEICTaBICHO B Tabmmiie 5.4.

Tabmuma 5.4 — CooTBETCTBHE KOMIETEHIIMN, (DOPMUPYEMBIX MIPU U3YUYE€HUH AUCLUIUIUHBI, U BUJOB 3aHS -

THI
§ Bunwl 3austuit
2 S g S DOpMBI KOHTPOJIS
2 5 ¥ " =
3 = 5 S 5
<z = = @)
OIIK-5 + + + + KontposnrHnas pabora, Jlo-
MaIllHee 3aJIaHke, JK3aMeH,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHoOi pa-
oote, Tect
[TK-2 + + + + KonTponsnas pabora, Jlo-
MalllHee 3aJaHne, JK3aMeH,
KoncnekT caMonoaroToBky,
Otuet o nabopaTopHOii pa-
oote, Tect
[1K-4 + + + + KonrtponrHnas pabora, Jlo-
MalllHee 3aJlaHne, JIK3aMEH,
Koncnekr caMonoaroToBkH,
Otuer o naboparopHoii pa-
oote, Tect

6. IUnTepakTuBHBIC MeTOABI M (POPMBI OPraHU3ANMHU 00yUEeHHUS

He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paTOpHBIX padoT

Haspanus paznenon HaumenoBanue nabopatopHbIx padboT

q
dopmupyembie
KOMIIETEHIINU

TpynoeMKoCTb,
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1 cemecTp

3 IlaccuBHble ycTpoiicTBa | MccnenoBanue napameTpoB 00bEMHOTO pe3oHaTopa 6 OIIK-5,
Ha OCHOBE JIMHUI MPAMOYTOJIBHOTO CEYEHUS [1K-2, I1K-
| 17t 4
cpena HccnenoBanne xapakTepUCTHK MOJOCKOBBIX HAIIpaB- 6
JIEHHBIX OTBETBUTEINIEH
HccnenoBanune xapakTEpUCTUK MOJIOCKOBBIX JETU- 4
TEJIEH MOLIHOCTU
Uroro 16
Hroro 3a cemectp 16
8. IIpakTHYeckHe 3aHATHA (CEMUHAPDI)
HanmMeHoBaHNe NpakTUUECKUX 3aHATUH (CEMMHApOB) NpHUBeaeHO B Tabuuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTHUYECKHUX 3aHATUH (CEMHUHAPOB)
o L=
= 2 E
3 = =
Z > 5
HasBaHnus pasnenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
o) S E
= o, =
& o 2
~ S}
1 cemecTp
1 PerynsipHbie TMHUU OCHOBHBIE TEOPETUYECKHUE CBEJICHUS M PACUETHBIE CO- 4 OIIK-5,
repenaun OTHOILIEHUs. J[ByXITpoBOAHbIE TMHUY nepeaaun. Koak- IK-2, TIK-
CHAJIBHBIC JIMHUY nepenadn. [1omockoBbie TuHUN 4
nepenadu. BoaHOBOABI IPSIMOYTOJIBHOTO CEYEHMS.
BonHOBOIBI KpYTTIOTO CEYEHUSI.
Hroro
2 Jlunuu nepepaun OCHOBHBIE TEOPETUYECKHE CBEICHUS U PACUETHBIE CO- OIIK-5,
KOHEYHO! JJINHBI. otHoueHusi/ HarpyxeHHble oTpe3ku puaepos. Y3ko- [K-2, TIK-
CormnacoBanue MOJIOCHOE U IMIMPOKOMNOJIOCHOE COITIaCOBaHUE. 4
Hroro
4 TTapameTpbl OCHOBHBIE TEOPETUUYECKUE CBEACHUS U PACUETHBIE CO- OIIK-5,
Nepenarnmx 1 otHoieHus. [lepenatomas antenna. [Ipuemuas an- TIK-2, TIK-
NPUEMHBIX aHTEHH TE€HHA. DJIEKTPUUECKHU MaJIble (3JIEMEHTApHBIE) U3ITY- 4
yaTesu.
Hroro
5 JIuneliHbIC AaHTCHHBI OCHOBHBIE TEOPETUUYECKHUE CBEACHUS U PACUETHBIE CO- OIIK-5,
oTHoIIeHUs1. CHMMETPHUYHBIN 3eKTpUYeCKuil BUOpa- [K-2, TIK-
Top. JInHeHas 1eneBas aHTeHHA. BepTukanbHeIil 3a- 4
3eMJIeHHbI BUOparop. Pamounbie anTeHHbI. JInHe-
HbIE HENpepbIBHbIE cucTeMBbl. L{unuuaupuueckas u
KOHHMYECKas CIIUpPaJIbHbIE aHTEeHHBI. J(HaneKkTpuye-
CKHE CTEpPKHEBbIC AHTCHHBI.
Hroro
6 AneprypHble aHTeHHBl | OCHOBHBIE TEOPETUUECKUE CBEICHUS U PACUETHBIE CO- OIIK-5,
oTHoteHus. [1mockue nznyyaromme packpbeiBbl. Bos- I1K-2, I1K-
HOBO/IHBIE U3J1y4aTeIn U PYIOPHbIE aHTEHHBI. 4
3epKabHbIC aHTCHHBI. JINH30BBIC aHTCHHBI.
Hroro 4
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7 AHTEHHBIE PEHIETKU

OCHOBHBIE TEOPETUYECKHUE CBEJICHUS U PACUETHBIE CO- 4 OIIK-5,
OTHOLLIEHUS. Teopema O MEPEMHOKEHUH TUarpaMm [TK-2, TTK-
HarpaBjieHHOCTH. CuctemMa u3 a1Byx BHOpaToposB. JIu- 4

HEWHBIE SKBUJIUCTAHTHBIC PEIIETKU. J[MpEKTOpHBIE U
JIOTONEPUOANYECKNE aHTEHHbI. BOTHOBOIHBIE 1IETIE-

BbIC AHTCHHBIC PCIICTKH. IInockue PCIICTKU.

Htoro

Hroro 3a cemectp

24

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

tabmure 9.1.
Tabmuua 9.1 — Bunsl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIINN
3 3E
g 5 =
Bunel camocTosTeInHON & )
HasBanus paznenos =z =T ®opMbI KOHTPOJIS
6 (] = O
paboThl 8 s 2
St g8 =
2 o 2
= S
1 cemectp
1 PerynsapHslie nuHUM IToaroroBka K mpaxkTuye- 4 |OIIK-5, |/lomaiHee 3aaHue,
nepeaadn CKHMM 3aHSITHSIM, CEMHUHA- TIK-2, KoncnekT camMmonoaroros-
pam I1K-4 k1, KontponbHas pabora,
TecT, Dx3amen
[IpopaboTka TeKIHOHHOTO 4 ect, Jk3ame
Marepuaia
Hroro
2 JIuaum nepenauu [ToaroroBka k mpakTuue- 4 OIIK-5, JloMaiiHee 3aganue,
KOHEYHOM IJIUHBI. CKUM 3aHSATHSAM, CEMHUHA- IIK-2, KoHcnekT camMommoaroros-
CornacoBanue pam [1K-4 ku, KonTponpHas pabora,
[TpopaboTka TeKIHOHHOTO 4 OTgeT Hf)r na6(g)aTop Hou
MaTepHara pabore, Tect, Dk3ameH
OdopMieHHE OTYETOB IO 6
nabopaTtopHbeIM paboTam
Hroro 14
3 [MaccuBHbIe ycTpoiicTBa |[IpopaGoTka JEKIIMOHHOTO OIIK-5, |Jlomaminee 3agaHue,
Ha OCHOBE JIMHUU Marepuala TIK-2, KoHcnexT caMonoaroros-
repenayn OdopMIIEHHE OTHETOB 10 6 I1K-4 1(()1/1, KOHTpOHgHaH pa60Tf1,
nabopaToOpHBIM paboTam THCT TI0 JTabOPaTOPHOM
pabote, Tect, Dx3ameH
Hroro 10
4 TTapameTpbl [ToaroroBka k mpakTuue- 4 |OIIK-5, |lomaliHee 3a1aHue,
MEePENAOMNX U CKHMM 3aHSTUSM, CCMHHA- IIK-2, KoncnekT caMmomnoaroros-
MPUEMHBIX AHTCHH pam [1K-4 ku, KonTponpHas pabora,
TecT, Dx3ameH
[TpopaboTka JIEKITMOHHOTO 4 ect, Jx3ame
Marepuaia
Hroro
5 JInHeliHbIC aHTEHHBI [ToaroroBka k mpakTuue- 4 OIIK-5, |JlomamiHee 3a1aHue,
CKHM 3aHSTHSIM, CEMHHAa- TIK-2, Koncnekr camonoaroros-
pam [1K-4 k1, KontposnbHas padora,
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[TpopaboTka JIEKITMOHHOTO 4 Otyet mo maboparopHOU
Matepuana pabore, Tect, Dx3amen
OdopmiieHre 0TIETOB TIO 6
naboparopHbeIM paboTam
Hroro 14
6 AneprypHble anteHHbl | [loaroroBka k mpaxkTuye- OIIK-5, |/lomamiHee 3a1aHue,
CKHUM 3aHSATHSM, CEMHUHA- IIK-2, KoHcnekT camMonoaroTos-
pam [1K-4 ku, KontponbHas pabora,
[IpopaboTka JIeKIIMOHHOTO 6 OTgeT Hf)r na&goaTopHon
T T, DK3aMeH
MaTepuaa pabote, Tect, Dx3ame
OdopMmieHre 0TYETOB T10 6
J1abopaTOpHBIM paboTam
Hroro 18
7 AHTEHHbIE PEIIETKU [ToaroroBka Kk mpakTuue- 8 OIIK-5, |JlomamiHee 3agaHue,
CKHM 3aHSITHSIM, CEMHHa- TIK-2, KoHcnexT camMmononroros-
pam I1K-4 k1, KontponbHas pabora,
TecT, Dx3amen
[TpopaboTka JIEKITMOHHOTO 4 ecT, Jk3ame
Matepuana
Hroro 12
8 OO0mue BOnpock [TpopaboTka JIEKITMOHHOTO OIIK-5, |Jlomaminaee 3aganue,
TEOPHUH PACTIPOCTPAHEHUS | MaTepHaia [K-2, Koncnekr camonoaroros-
paauoBOIIH. Hrtoro 4 TIK-4 ku, KonTponpsHas pabora,
Pacnpoctpanenue Tect, Ox3ameH
3eMHBIX PaIMOBOJIH
9 Pacnpoctpanenue [IpopaboTka TeKIHOHHOTO 6 |OIIK-5, |domainHee 3aaHue,
pamuoBOJH B Tporocdepe |Marepuaia [1K-2, Koncnekr camonoaroron-
Hroro 6 I1K-4 k1, KontponbHas pabora,
TecTt, Ox3amen
10 Pacnpoctpanenue [IpopaboTka JIeKIIMOHHOTO 10 |OIIK-5, |/JlomamiHee 3a1aHue,
PaaroBOJIH B HOHOC(EpPEe | Marepualia I1K-2, Koncnekrt camonoaroron-
Y Ha KOCMUYECKUX Hroro 10 [1K-4 ku, KonTponwsHas pabora,
Tpaccax Tecrt, Dx3ameH
Hroro 3a cemectp 104
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 140
10. KypcoBoii npoekr / kypcoBasi padota
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

DneMeHTHl yueOHOH
JEATEITBHOCTH

MaxkcuMaTbLHBIN
6amn Ha 1-y1o KT ¢
Hayajia ceMecTpa

MakcuMalLHBIN
0ani 3a mepuos
mexay 1KT u 2KT

KOHEI[ ceMecTpa

MakcumanbHbIN
6asu1 3a mepuoa Bcero 3a
mexnay 2KT u Ha ceMecTp

1 cemectp
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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: 05.07.2018).
2. Awntennsl: Yue6Hoe nocobue / [omun I'. T'. - 2012. 145 c. [DnextponHsIil pecype] - Pexxum
noctyma: https://edu.tusur.ru/publications/2794 (nata o6pamenus: 05.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. VYerpoiictea CBY u antennsl: Yuebnoe nocobue / lanruna JI. U., 3amorpunckuii B. A. -
2012. 223 c. [DnexTponHbiii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/712 (mata o6-
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pamenus: 05.07.2018).
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 (nara oopamenus: 05.07.2018).

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 obpamenus: 05.07.2018).

3. MHccnenoBanue mapameTpoB 0OBEMHOTO PE30HATOPA MPSIMOYTOIBHOTO CeUeHHs: PyKOBOICTBO
K JabopaTopHoil paboTte ayisa OakanaBpoB HampabieHud moarotoBku 210700.62 «MHPOKOMMYHUKAIIMOH-
HbIE TEXHOJIOTUU U CUCTEMBI CBs3U», 210400.62 «PaguorexHuka», U CHEMaIMCTOB HANPABIICHUS MOJIIO-
ToBKH 210601.65 «PaanosnekTpoHHbIC CUCTEMBI U KOMIUIEKCh» / Mannens A. E., @areeB A. B., Huku-
dopoB A. H., CoxomoBa XK. M. - 2013. 30 c. [DnekrponHslii pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/3656 (nara oopamenus: 05.07.2018).

4. MHccnenoBaHue XapaKTEpUCTUK IMOJIOCKOBBIX HANpPABIICHHBIX OTBETBUTENEH: PykoBOICTBO K
nabopatopHoit padore / ['omun I'. I'., KpaBuenko A. U., ®aree A. B. - 2013. 25 c. [DneKTpoHHBIH pe-
cypc] - Pexxum nocryna: https://edu.tusur.ru/publications/3744 (nara obpamenus: 05.07.2018).

5. MHccnenoBanue XapakTepUCTHK IMOJIOCKOBBIX JEIUTENEH MOIIHOCTH: PyKoBOJACTBO K jabopa-
TopHoi pabore / Tommn I. I',, ®areeB A. B. - 2013. 21 c. [DnekrponHsIii pecype] - Pexxum moctyna:
https://edu.tusur.ru/publications/3743 (nara obpamenus: 05.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUE MaTepHralibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 711 ¢ HAapYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

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

1. 1. UnTepHer Oubnuoreka ¢ AOCTYNOM K pedepaTUBHBIM U MOJIHOTEKCTOBBIM 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 00ecrevyeHre TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

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

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.
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13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlabopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHasi ayJuTOpHs JUIsl TPOBEACHUS 3aHATUN JIGKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBeE-
JICHHS 3aHATHH MPAKTUIECKOTO TUIA, ydeOHas ayAMTOPHS IS IPOBECHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIs IPOBEIEHHsS 3aHATUI CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KyPCOBOI'O MPOEKTH -
poBaHUs (BBIMOJHEHHUS KyPCOBBIX paboT), IIOMEIICHHUE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAITBHBIX
KOHCYJIbTaL

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

Onucanue uMeroierocs 000pya0BaHuUs:

- Komnbrotepusie paboune cranuuu (14 mr.);

- JleMOHCTpalMOHHOE 000pyI0BaHUe Ul pe3eHTalui (mpoek-Top 1 mr., skpan 1 mr.);

- Ocummorpag GDS — 71022 (1 wrt.);

- Usmeputens P2M-18 (1 mrt.);

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

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

- Usmeputens P2M-04 (1 mT.);

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

- Ocmmmnorpad uudposoit MS07104 (1 mT.);

- Mynstumetp mudposoit 34405A (1 mr.);

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

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

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

- Usmeputens P2-60 (2 6moka);

- 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 me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpamMmMHoOe obecrieueHue:

— Google Chrome

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

13.1.3. MaTepHaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecredeHne 1JIs J1adopaTopHbIX padoT

JlabopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHasi ayJUTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHHS 3aHATHH MPAKTUIECKOTO TUIIA, ydeOHas ayIuTOpHS I POBEICHHS 3aHATHI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIs IPOBEIEHHS 3aHSATUI CEMMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KypCOBOTO MPOEKTH -
poBaHUS (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE JJIsi TIPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJIbTaLlU

634034, Tomckast obnacts, . Tomck, Bepmununa ynwuia, 1. 47, 328 ayn.

Onwucanue uMeroierocs 000pya0BaHuUs:

- Komnbrotepueie pabouune cranuuu (14 mr.);

- JleMOHCTpalMOHHOE 000pyI0BaHUE Ul pe3eHTalui (mpoek-Top 1 mT., 3kpaH 1 mrT.);

- Octmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mrt.);

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

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

- Usmeputens P2M-04 (1 wt.);

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

- Ocummtorpad mudposoit MS07104 (1 mr.);
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- Mynstumetp mudposoit 34405A (1 mr.);

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

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

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

- Usmepurens P2-60 (2 Groka);

- Usmeputens P5-12 (1 mT.);

- U3meputenbuas iunaust P1-27 (1 wt.);

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

- KommuiekT 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 MPOrpPaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOM padoThl
Jniss caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPHM (KOMITBIOTEPHBIE KIIACCHI),
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 ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:
- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hke [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMITBIOTEPBI TOAKIIIOUYEHB! K ceTu «HTepHeT» M 00ecrneunBaloT AOCTYI B JIEKTPOHHYIO MH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

OcBoeHue JUCHUIUIUMHBL JIMOaMU C OI'paHHMYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA W HMHBaJIMAaMHU

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

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpueMa/mepesa-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, TOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxXa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-

TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HaIIpUMep, TEKCTa

HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-

CornacoBaHa Ha noptane Ne 37265

14



3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jnaund yaeOHON MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMBI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITC TCHITUM HCIIOJIB3YIOTCA 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
-mudpakuyen

-pedpaximeit

-uHTephepeHIueit

-OTpaKEHHEM

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

-nudpakuen

-pedpakuueit

-UHTepepeHuei

-OTpaXKCHUEM

4. OcHoBHBIMU TIOTepsiMU TIpH PPB B cBOOOIHOM MpOCTpaHCTBE HA3BIBAIOT
-[OTEpH B Tpomocdepe 3a CUET MOTTIOMIEHHS MOJICKYIaMH BOJIbI

-ToTJIoIIeHHe B HOHOChepe

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

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

-ceponna

-3JUTATICOU/IA BPAIlEHHsT BOKPYT OOJIBIIION OCH

-3JUTUIICOM 1A BPAIICHUSI BOKPYT MaJIOl OCH

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

-Kpyra

-IIpAMOYTOJIbHUKA

-paBHOCTOPOHHETO TPEYroJIbHHUKA

-3JIIMICca

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

-TOPU30HTAIBHO

-BEPTUKAJIIBLHO

-IIapaJIeNIbHO 3€MHOU ITOBEPXHOCTH
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8. OcHOBHBIE cITOCOOBI OOPHOBI C 3aMUPAHUSMH PAJIUOBOIH
-4aCTOTHBINA Pa3HOC

-IIpPUMEHEHNE IBYX aHTCHH

-pa3HOC aHTEHH 110 BEPTUKAIN

-pa3HOC AaHTEHH 0 TOPU3OHTAIH

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

-KOMIIOHEHTBI HAaIPSYKEHHOCTH IOJIEH MMEIOT BEIIECTBEHHBIC 3HAYCHHUS,

-KOMITOHEHTBI HAINIPSKEHHOCTH T0JIEH IPUHUMAIOT MAaKCUMAJIbHbIE WIM MUHUMAaJIbHbIC 3HAUYCHU,
-COIIPOTHUBIICHUE JINHUU PABHO CONPOTUBIICHUIO HATPY3KH,

-COIIPOTHUBIICHUE JINHUU SIBJIICTCS BEILIECTBEHHBIM.

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

-KOMITOHEHTBI HANPsHKEHHOCTH 0JIeH MMEIOT BEILIECTBEHHbIE 3HAaYEHUS,

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

-COIIPOTHUBIICHUE JINHUU SIBJISIETCS BEILIECTBEHHBIM.

11. Kakum B 00111eM ciydae siBISeTCs TIOJIHOE COMPOTUBIICHUE JTMHUN?
-BEILIIECTBEHHBIM,

-IIOCTOSIHHBIM,

-[IEPEMEHHBIM,

-KOMILIEKCHBIM.

12. Kakum sBJIsIETCSI BOJTHOBOE COIIPOTUBIIEHUE JIMHNN?
-peaKTUBHBIM,

-BEILIECTBEHHBIM,

-[IOCTOSIHHBIM,

-IEpEMEHHBIM,

13. Ilnetid — 3T0 oTpe3ok dumepa,

-pa30MKHYTBIN Ha KOHIIE,

-KOPOTKO3aMKHYThI! Ha KOHIIEC,

-Harpy>XCHHBII Ha aKTUBHOE COTIPOTHBIICHUE,
-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 JUHEHHBIM aHTEHHAM O3HayaeT Haxo-
KJICHUE

-pacrpeneieHus oIl BHYTPU IIPOBOJHUKA,

-3a1acéHHON B aHTEHHE SHEPIUH,

-pacrpeziesieHHs TOKa BJIOJIb IPOBOIHUKA,

-TeMIlepaTypbl BHYTPEHHHX IIIYMOB.

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

-KPYTOBYIO,
-BHHHHTI/I‘IGCKYIO .
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17. TlpaBuibHBIE COOTHOIICHHUS MEXY KO3 PUIIMEHTaMU YCUIICHHUS , HATIPABJICHHOTO ICHCTBUS U
IOJIE3HOTO JEHUCTBUS :

-KH/I = KIIJ] * KY

-KY = KITJI*KH/]

-KITJ1 =KHJ / KY

- KITJI=KY /KH/]

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

-J10 KOTOPOM pa30rpeBaeTcss aHTeHHA B PEXXKUME Mepeiay,
-COOCTBEHHBIX IIIyMOB aHTEHHBI B peXXUMeE MPUEMA,
-COOCTBEHHBIX U BHEIIHHUX IIIyMOB MIPUEMHON aHTEHHBI.

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

-y IIECTUBUTKOBOW HWJIMHAPUYECKON CIIUPATIbHON AaHTEHHHBI,

-y TPEXBUTKOBOW KOHUYECKOU CIIUPATIbHOM AHTCHHBI.

-y IIECTUBUTKOBOW KOHMYECKON CITUPAJIbHOU AaHTEHHBI.

20. Kakyro nmoysipu3anuio B 0CEBOM PEKHME M3ITYYCHHs] UMEIOT CIIMPAJIbHBIC AaHTEHHBI B HAIIPAB -
neHuu Makcumyma JIH?

-BEPTUKAJIBHYIO,

-HAaKJIOHHYIO,

-KpyToBy1o,

-3JUIMNTUYECKYIO.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

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

2. ®usnyeckue SABJIEHUS IPU PACHPOCTPAHEHUU PAJMOBONH: MHTephepeHius, nudpakuus, pe-
(bpakuus, paccessHue, MOTIOLIECHHE.

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

4. ®dakTophl, BIUSIOLUIME HA PACHPOCTPAHEHHUE PAJMOBOJH: 3€MHas MOBEPXHOCTb, Tpomocdepa,
noHocdepa. OyHkuUs ocnabIeHus.

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

6. Y4acToOK NOBEPXHOCTH, CYIIECTBEHHBIH MpPHU OTpakKeHUH BOJH. OTpakeHHWE pPaJuOBOJIH OT
HEPOBHOI 3eMHOMI noBepxHocTU. Kputepuii Penes. Poiab KOHIIEBBIX y4aCTKOB TPACCHI.

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

8. Pedpakuus paauoBonH. Buasl TponocdepHoil pedpakuuu. DKBUBAIECHTHBIH paanyc 3emiiu.
TponocdepHbie BOIHOBOIBI.

9. DnexTpuueckue napaMmerpsl nHoHochepbl. Biusuue maruutHoro nois 3emnu. MoHocgepHsie u
MarHutHele Oypu. PacripocTpaHeHue BepTHKaIbHO HallpaBieHHbIX BOJIH. KpuTHueckas yactoTa.

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

11. Ocobennoctu pacupoctpanenuss YKB B ropojackux ycnoBusx.

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

21. JIlunum nepenaun CBY. Knaccudukamnus, Texuuueckue TpeOOBaHUS, OCHOBHBIE NapaMeTphl U
xapakTepucTuku. BoiHoBoe conpoTuBienue, aucnepcus. Paguonunust.

22. 3akpsiThle 1MHKAK nepenaun CBY: koakcuanbHble M BOJIHOBOJHBIE PA3IMYHbIX THNOB. Kputn-
YyecKHe JJIMHBI BOJIH. BoJlHa OCHOBHOTO THIIa U BBICILIUE TUIIBI BOJIH.

23. JInauu nepesadu OTKPHITOrO TUIA: JBYXIPOBOJIHBIE, IOJIOCKOBBIE, C IIOBEPXHOCTHON BOJIHOM,
BOJIOKOHHO-ONTHYECKHE.

24. Matemarudeckas Mojienb JinHuM nepenaun CBY. BonHOBOM M Ki1acCMYECKU OAXObI, CBS3b

CornacoeaHa Ha noprane Ne 37265 17



Mexnay Humu. Pacnpenenenust E u H, pesonancusie u skBuBanentHeie ceuenus. [, KCB, KbBB, pexumsi.
IToBenenue monmyns I' B ueanbHbIX U peaabHbIX JTUHUAX.

25. Tpancdopmanust CONPOTHBIICHHS B IMHUM niepenaud. [lonsTue nueiigos, nX BXOAHBIE COMPO-
TUBIIeHUs, TpuMeHeHns. Kpyrosas nquarpamMma Bonenepra —Cmuta, €€ NOCTpOE€HNE U TPUMEHEHUS.

26. Y3KOIIOJIOCHOE COIIACOBAHME AKTUBHBIX M PEAKTUBHBIX HAarpy30K: YETBEPTHBOJIHOBBIE TpaHC-
dbopmaTopsbl, ocieaoBaTeNlbHbIE U MapaulelibHble KOMIECHCHPYIOIINE peakTUBHOCTU. VX peanuzanus B
BOJIHOBOJHON TEXHUKE U CXEMBI 3aMEIICHMUS.

27. TunoBsie >IEMEHTHI 111 KOaKCHadbHbIX U BOMHOBOJHBIX JIIT CBY: akTUBHBIE U pEAKTUBHBIE
Harpy3Ku, 4eTBEPTbBOIHOBBIE U30JISTOPHI, IOBOPOTHI, KOAKCHAIbHO-BOJIHOBOAHBIE IEPEXOIBI.

28. OO0BEMHBIE PE30HATOPHI, UX BKJIIOYCHHS B TPakT. THITbl KoneOaHWd, HAarpy>KEHHAss U HEHArpy-
KeHHas 1o0opoTHocTH. [IpuMeneHwus.

29. Muoronomocuuku CBY. Matpunel [S], [Z], [Y]. UcnbiTaTenbHbIE PEKUMBI, HAX0KICHUE HJIE-
MEHTOB MaTpUII, UX (PU3HMUECKUI CMBICII.

30. MuoronomocHukn CBY. CBolicTBa B3aMMHOCTH, CAMMETPHH, HEAUCCUITATUBHOCTU. M eans-
HbIE MaTpPULIbIL.

31. [IpuHIMT JEKOMIO3UIIMHU TIPU aHAJIM3€ COCTABHBIX MHOTOIOJIIOCHUKOB.

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

32. neanbHble BEHTWIb, IUPKYJIATOP W HANPaBJICHHBIA OTBETBUTEINb, UX MATPHIlbI [S], CBOMCTBA
Y Ha3HAuCHHUE.

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

42. Ha3nauenue u kinaccudukamys antenH. Ammuryasaas J{H, HopmupoBka, e€ ¢popma u mupurHa,
rpadudeckoe nzodpaxenue. ®a3oBwiii neHTp. LleHTp M3TyUeHus.

43. MOIHOCTb U CONPOTUBIIEHUE U3ITyYEHHUS aHTEHHBI. BXOJHOE CONPOTUBIIEHHUE.

44. Tlonspu3zanus, €€ BUIbI, HEOOXOAMMOCTh yuéTa npu npuéme. [IpuHIM 3JIeKTPOTMHAMHUYECKO-
o o100us ¥ €ro HCIOIb30BAHUE TPU MCCIIEJOBAHNH aHTECHH.

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

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

[TpuHIMIT B3aUMHOCTH M €0 MCNOJIb30BaHUE IIPU UCCIIEIOBAHNN AaHTEHH.

47. DddexTuBHas TUIOMAAbL aHTeHHBI, ¢BA3b ¢ KH/I u neiictByromeit niunoii. lllymoBast remnepa-
Typa, yTH €€ CHUKECHHUS.

48. PexxuMm cuibHOTO curHazia B paguonuauu Ha HY u CBY. DHepreTuueckne COOTHOLIEHUS

Ha CBY B nienu npu€MHON aHTEHHBI B COTJIACOBAHHOM U PAcCOTTIaCOBAHHOM PEKHUMaXx.

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

50. KOHCTpYKIIMM CUMMETPHUYHBIX U HECUMMETPHUYHBIX BHOpaTtopoB. CriocoObl MX MUTAHUSA T10-
CpPEICTBOM JBYXIPOBOJHON U KOAKCUAJIBHOM JIMHUH.

51. Cnoco0Osl pacmupenus pabodero nuamnasoHa BHOpaTopHbIX aHTeHH. llleneBble m3myuarenu.
[TpuHIUMIT JBOMCTBEHHOCTH U €r0 UCIOJIb30BAHNUE NPU UCCIIEI0BAHNN AaHTEHH.

52. AnteHHbl Oerymieil BOJIHBL: CIHMpaJIbHBIC, TUAJICKTPUUYECKHE, TUPEKTOpPHBIC. YCTPOHCTBO,
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, IPUHLIMI I€WCTBUS, IPUMEHEHMUS.

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

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

14.1.4. Tembl JOMALIHUX 3aJaHUN
1. Jluaum nepenauu ¢ T-BoaHAMHU
2. BonHOBOIHBIC JIMHUU TIEpEAaun
3. HarpyxeHnsie oTpe3ku GpuaepoB
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4. Y3K0M0oJ0CHOE U IIUPOKOIIOJIOCHOE COTIaCOBAHNE
5. IlapameTphl U XapaKTEPUCTUKU aHTCHH

6. JIuHeitHbIC aHTEHHBI

7. BOJIHOBOJTHBIE M3JIYy4YaTEIN U PYIIOPHBIE AaHTCHHBI
8. JINH30BbIC AHTEHHBI

9. 3epkalibHbIC AHTEHHBI

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

14.1.6. Tembl 1a00paTOpHBIX padoT
HccnenoBanue napameTpoB 00BbEMHOIO Pe30HATOpa MPSMOYTOJIBHOTO CEUSHUS
HccnenoBanue XxapakTEPUCTUK ITOJIOCKOBBIX HAIIPABJIEHHBIX OTBETBUTENEH
HccnenoBanue XapakTepUCTHK MOJIOCKOBBIX JEIUTENEeH MOLUTHOCTH

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

Kareropuu Buibl 10NOAHUTETBHBIX OLEHOYHBIX @®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHUs

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

C HapymeHHAIMHU
ciyxa

[IpenMy11eCTBEHHO MMChMEHHAs
IIPOBEpPKa

C napymenusimu | CobecenoBaHme 10 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHAsE IPOBEPKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Penienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PA0OTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMeTUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4Yaromerocs Ha MOMEHT MPOBEPKHU

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

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHM 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIpeI0OCTaBJICHUE 3aJJaHus C UCIIOIb30BAaHUEM CYPIOTIEPEBOIA.

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

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
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POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hOpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

HpI/I H606XO,Z[I/IMOCTI/I AJIs1 JIAL € OTpaHUYCHHBIMU BO3MOKHOCTSAMU 300POBbA U NUHBAJIM0B IIPOLIC-

Aypa OLCHUBAHUS PE3YJIbTATOB 06yqu1/151 MOXET NPOBOAUTHECA B HCCKOJIBKO 3TAIlOB.
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