MuHuCcTepPCTBO 00pa3oBaHus U Hayku Poccuiickoii @enepanun

®denepanbHOE roCyIapcTBEHHOE O10JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs

«TOMCKHI I'OCYJJAPCTBEHHBIA YHUBEPCUTET CUCTEM
YHPABJIEHUSA U PAIUOIJEKTPOHUKN» (TYCYP)

YTBEPXJIAIO

IIpopexTop mo yuedoHoii padorte
ILLE. Tposin

«_» 2017r.

PABOYAS IPOTPAMMA YUEBHOM JUCIHUILIAHBI

«PacnipocTpaneHune paguoBOJIH U AHTEHHO-(pUIEePHbIE YCTPOCTBA
CHCTEM MOOMJILHOM CBA3M»

YpoBeHb 0CHOBHOII 00pa3oBaTe/IbHON NPOrpaMMbl bakanaBpuat

Hanpasienue noarorosku 11.03.02. — MHDOKOMMYHHKAITMOHHBIC TEXHOJIOTHH M CHCTEMBI CBSI3H

Mpodpunnr «CHCTEMBI MOOUIHLHOM CBSI3MY

®opma o0yueHust o4Hag

®akyabrer __ PamvoOTeXHUYECKUN

Kadenpa Pannorexuuueckux cucrem (PTC)

Kypc TpeTuid CemecTp __ OATHIA

Yuebnblii iian Ha6opa 2016 roaa u nmocieayIOmMX JeT

Pacnpezle.ﬂeﬂne paﬁoqero BpEMEHMU:

° -
= =} é
Ne Buani yueGHoii padoThnl 2 § =
3 & =
Q <)
1. Jleknun 26 26 4acoB
2. JlaGopaTopHbie pagoThI 16 16 4acoB
3. IIpakTHyeckune 3aHATHUS 18 18 4acoB
4, Bcero ayniuTopHBIX 3aHATHIA 60 60 4acoB
5. W3 Hux B HHTEpaKTUBHOH dopme 12 12 4acoB
6. CamocrosiTebHast padora cryaenToB (CPC) 48 48 4acoB
7. Bcero (6e3 3x3ameHa) 108 108 4acoB
8. JK3amMeH 36 36 4yacoB
9. O0u1as Tpy10€MKOCTH 144 144 4yacoB
(B 32a4€éTHBIX eJUHULIAX) 4 4
3auér HeT___ cemecTp dud. 3auér HeT ceMecTp

JK3aMeH NATbII ceMecTp

Tomck 2017
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokot Ne 5 OT « 22 » 12 2016 1

Jlucr corjiacoBaHmii

Pabouas mporpamma cocraiena ¢ yu€rom TpeboBanmii denepanpHoro ['ocymapcTBeHHOTO
oOpasoBarenbHOr0 cTaHmapTa Beicmiero ooOpazoBanus (PI'OC BO) mno HampaBieHUIO
noarotoBku 11.03.02 «MH)OKOMMYHHKAIIMOHHBIE TEXHOJOTHH M CHCTEMBI CBSI3M (YpOBEHBb
OakanaBpuata)y, yrBepxkacHHoro 11.03.2015, Ne 174, paccmoTpeHa H yTBEpXKIeHa Ha
3acenanuu kapeapsr CBUuKP  «22» nexabps 2016 r., mpotokomn Ne 5.

Pazpabotunk _mpodeccop kad. CBUuKP Tomuul'.T.
(mOomKHOCTB, Kadeapa) (moanuce) (®.1.0.)

3aB. kadpenpoit CBYuKP [Tapanrosuy C.H.
(moxmnuck) (®.1.0.)

Pabouas mporpamma cornacoBana ¢ (hakyJIbTETOM U BBITyCKaromien kadenpoii.

Hexan PT® [Momoga K.10.
(moamnuce) (®.1.0.)

3aB. BhIMyCKaroen

kadenpoit PTC Menuxos C.B.
(moanuce) (®.11.0.)
JKCHEepPTHI:
TYCVYP, kad. TOP, nouent C.HU. boromonos
TYCVYP, kad. PTC, ct. mpenoiaBarens J.0. Ho3apeBaTbix
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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

I_Ie.]'lbl() npenoaaBanvsl AUCHUIIIUHBL «PaCHPOCTpaHeHI/IC paarvoOBOJIH W AHTCHHO-
dunepHble yCTpOWCTBA CHCTEM MOOWIBHOHM CBSI3M» SIBISAETCS IOATOTOBKA CIICIHAIHCTOB B
obmacTi co3maHusi U oOecredeHus: (YHKIMOHUPOBAHUS AHTCHHO-(DUICPHBIX YCTPOHCTB B
CHCTEMaxX paJUOCBA3M C Y4YETOM OCOOEHHOCTEH pPAaCHpPOCTPAHEHUS DPAAMOBONH Pa3IMYHBIX
JUATIA30HOB U C YYETOM BIIHSIHHS ITOACTUIIAIONICH MOBEPXHOCTH, Tporiochepsl 1 HOHOCHEPEHI.

3amayaMu TUCHUIUTHHEI SBJISETCS N3yYCHHUE:

® OCHOBHBIX TUIOB (D)MAECPHBIX JIUHUH U DIIEMEHTOB (PHIEPHOTO TPAKTA;

® OCHOBHBIX KOHCTPYKIIMHI U IAPaMETPOB NIEPENAIOIIMNX U IPUEMHBIX aHTEHH,

®  pacrpoCTpaHEHHs PATUOBOJIH B CBOOOJHOM MPOCTPAHCTBE U B 3MHBIX YCIOBHSIX C

y4E€TOM BIIMSIHUE CPE/Ibl HA XapaKTEPUCTUKH CUCTEM PaIHOCBSI3H.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

B1.B.O/1.5 — oGs13aTenbHas TUCHUIUIMHA BAPUATUBHOM YaCTH.

3. TPEBOBAHMUS K PE3YJIIBbTATAM OCBOEHUSA JUCIHUIIJIMHBI.
[Tponiecc n3yyeHus UCLUIUIMHBI HAlpaBjieH Ha (popMUpPOBaHHE KOMIIETEHIIHIMA:

e yMEHHEM cOOMpaTh U aHAIM3UPOBATH HHPOPMAIUIO 1151 POPMUPOBAHUS UCXOAHBIX
JIAHHBIX ISl IPOSKTUPOBAHMS CPEJICTB U ceTeil cBsi3u u ux 3nemeHToB (ITK-8).

® YMEHHMEM NPOBOJUTH PACUYETHI 10 IIPOEKTY CETEN, COOPYKEHUH U CPEICTB
MH(OKOMMYHUKAIIUNA B COOTBETCTBUU C TEXHUUECKUM 3a/laHUEM C UCIO0JIb30BaHUEM
KaK CTaHJApTHBIX METOJO0B, IPUEMOB U CPEJICTB aBTOMATHU3ALIMH TPOCKTUPOBAHMS,
TaK M CAMOCTOSATENILHO CO3/[aBaeMbIX OpUTHHAIBHBIX porpamm (ITK-9).

B pe3ynbrare u3yueHus: AMCUUILINHBI CTYACHTBI JOKHBIL:

3Hamy:

® [IPUHIUIBI ACHCTBUSI, OCHOBHBIE ITapaMETPhl U XapaKTEPUCTUKHU Pa3INYHbIX TUIIOB
nepeJarolX U IpUEMHBIX aHTEHH B CUCTEMaX PaJInOCBS3H C yUYETOM BIUSHUS 3€MHOM
HOBEPXHOCTHU M CBOMCTB cpenbl pactipoctpanenus (ITK-8, ITK-9);

ymembw:

e pa3pabareiBaTh U  OOOCHOBBIBATH COOTBETCTBYIOLIME TEXHMYECKOMY 3a/JaHUI0 U
COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPHUM U TEXHUKH KOHCTPYKIMHM aHTEHHO-(HIEPHBIX
ycTpoiicTB cucteM paauocsszu (I1K-9);

enademp:

® OCHOBHBIMH METOJIaMH pacu€Ta U MaTeMaTHYECKOTo MojenupoBanus, Bkitodas CAITIP,
HapaMeTpOB U XapaKTEPUCTUK aHTCHHO-(QUAEPHBIX YCTPOCTB cucteM paaunocsssu (I1K-9);

e MeToAaMM pacuéra HanpsDKEHHOCTH IOJIA B TOYKE MNpuéMa Ul PaAUOIMHHMM CUCTEM
pazMoCBA3M M TEJIEPAJMOBEIIAHNAA C YYETOM BIIMSHUSA 3€MHOW IIOBEPXHOCTH MU CBOWCTB
cpensl pacnpoctpanenus (I1K-8, ITK-9).

CornacoeaHa Ha noptane N2 11168



4. OBFBbEM JUCHUIJIMHBI U1 BUAbI YYEBHOUN PABOTHI

Oo6mas Tpy10EMKOCTh AUCIUTUIHHBI COCTABISET 4 3a4ETHHIX €IUHUIIBL

Bun yueOHOI paboTs Bcero Cemectp
4acoB 5

AyIuTOpHBIE 3aHSATHUSI (BCETO0) 60 60

B TOM YHCIIE:
Jlexun 26 26
JlaboparopHsie pabOTHI 16 16
[IpakTHyecKkue 3aHATHI 18 18
CamocrosiTesqibHasi pa6oTa (Bcero) 48 48

B TOM YHCIIE:
ITpopaboTka NEKIIMOHHOTO MaTepHaa. 14 14
HOHFOTOBKa K MPAKTUICCKUM 3aHATHAM, 16 16
KOHTPOJIbHBIM Pad0OTaM, TECTHPOBAHUIO.
[ToaroroBka k 1ab0paTOPHBEIM paboTaM H 18 18
COCTaBIICHHE OTYETOB
DK3aMeH 36 36
OO0mas Tpy10EéMKOCTh 144 144
3a4éTHbIE eJUHNLBI TPYI0EMKOCTH 4 4

5. COAEP KAHUE JUCHUITJIMHBI

5.1. Pa3geanl AMCHMILIMHELI 1 BUABI 3AHATHH

Ne HaunmenoBanue paznena Jlexuun JIa6. | Ilpakr. CPC | Bcero dopmupyemble
w/n | AMCLMILINHBL paod. 3aHST. yac. KOMITETEHITUH
(OK, TIK)
q)I/IJj[eI:)'HI)Ie JINHUM U TTIACCUBHbBIE 8 4 8 18 38 I1K-8,
yCTpOHCTBa IK-9
1 PerymnsipHpie TUHUN TIepenavyn 2 - 4 6 12
2 JluHuy nepenayu KOHEUHOM 3 i 4 8 15
JunHbl. CornacoBaHue
3 ITaccuBHbIE y::TpOfICTBa Ha 3 4 i 4 1
OCHOBE JIMHU Nepelauu
AHTEHHBI I1K-8
10 12 8 24 54 '
I1K-9
4 HapflMeTpLI nepenarnmx u 9 i ) 4 8
MPUEMHBIX aHTEHH
5 JIvHeliHble aHTEHHBI 2 4 2 6 14
6 ArnepTypHble aHTEHHbI 2 8 2 10 22
7 AHTEHHBIE PEIIETKU 2 - 2 2 6
8 OCo0eHHOCTH aHTEHH Pa3Iny-
HOIro Ha3HAY€HMS U JUaa30HOB 2 - - 2 4
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Pacnpoctpanenue paguoBoH 8 _ 5 6 16 I1K-8,
I1K-9
9 O0111e BOIPOCHI TEOPHH
pacmpocTpaHEeH!Us PaJHOBOIH 2 - 2 2 6
10 | PacnpocTpaHeHHe 3eMHBIX 5 i i 5 4
paIuoBOIH
11 | Buusaue Tpomnocdepsl u
noHochepsl Ha 4 - - 2 6
pacnpocTpaHeHue pPajaroBOIIH
Hroro: 26 16 18 48 108
5.2. Conep:xanue pa3aesioB JeKIMOHHOTO Kypca (26 yacos)
Ne HaunmenoBanmue CopnepkaHue pa3ena Tpynoém- | ®opmupyembie
n/m | pasgena KOCTh KOMIIETEeHIIUH
JMCUMILTAHBI (uac.) (OK, IIK)
dunepHble JIMHANA 8 I1K-8,
1 TTACCHBHBIE [K-9
YCTpOMCTBa
1 PerynspHsie JluHun: AByXIPOBOIHBIE, KOAKCHAIIBHBIE, TTOJIBIC 2
JIMHUY Nepetadn BOJIHOBO/IBI, BOJIOKOHHO-ONTHYECKUE JTHHHUH.
CTpyKTypHl MOJIEH, TEXHUUECKHE XapaKTePUCTHKH,
MIPUMEHEHUSI.
2 JInann nepenaun dopmyrna TpaHChOpMAIHS CONPOTHBICHUI. 3
KoHeuHOU anuHbL. | Kpyrosas quarpamma Bosnbnepra-Cmura.
CornacoBanue CorylacoBaHHBIC W PEaKTHBHBIC HArpy3KH, MITCH(BHI.
Y3K0moJI0cHOE corflacoBanue. YeTBepTHBOIHOBBIN
TpaHchopmarop. MeToa KOMIICHCHPYOIITNX
PEaKTUBHOCTEH COTrIacOBaHUS TPOM3BOJIEHBIX
Harpys3ok. lllnpokomnonocHoe coriacoBaHue.
3 ITaccuBHbIE BomHoBo# 1 Kitaccndeckuit moaxoapl. Matpuia 3
yCTpOWCTBa Ha paccestaus. OrpaHUYeHUS Ha DJIEMEHThI MaTPHII,
OCHOBE JINHUI HaJjlaraeMble YCIOBUSIMU B3aUMHOCTH, CHMMETPUH U
nepenadn HEJIMCCUNAaTUBHOCTH. [IprMephl cocTaBiIeHuUs
MaTpHIL U YeTHIPEX-, IECTH- U
BOCHEMHITOJIIOCHUKOB. KackaaHble coetnHeHNs
MHOTOTIOJIFOCHUKOB. [IpHHINIT 1€KOMIIO3UTINH.
AJNTOpUTM 00BETUHEHHUS YCTPOICTB B OO TPAKT.
AHTEHHBI 10 I1K-8,
[1K-9
4 [TapameTpbt JlanbHsst, MpOMEXYTOYHAsT U OJIUKHSIS 30HBI 2
HepelatoNuX 1 U3Jly4eHus: anTeHH. KoMIulekcHasi BeKTopHas
NpUEMHBIX aHTEHH | JMarpaMMa HalpaBJeHHOCTH, nosspusanus, KH],
ko3 punmeHT ycunenus, 3ppexkTuBHas JUIMHA U
wromans aHteHH. [llymoBas Temneparypa.
5 JInnelinsie CuMMeTpuuHbld  BHOpaTop, ero  aumarpamMma | 2
AHTCHHBI HalpaBJIeHHOCTH, BXOJIHOE COIPOTHUBIICHHE.
ITetneoOpa3ubIit BHOpPATOp [Mucrompkopca.
[upoxomonocHeie BuOpaTopbl. HecmMmeTpudHbie
mTeIpeBele  BUOpaTopbl. CBsI3aHHBIE BHOPATOPEI.
IIpumenenust.
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AneptypHble
AHTCHHBI

BHemHsss W BHYTPCHHsAS  3aa4d  TCOPHH
amnepTypHBIX AHTEHH W METOABl X pEIIeHHS.
Koaddpumment HCIIOJIb30BaHUS MTOBEPXHOCTH
aHTCHHBI. BONHOBOIHBIE W pPYNOpPHBIC AHTCHHBL
JIuH30BBIE W 3€pKajbHbIC AHTCHHBI. AHTEHHBI C
BBIHECEHHBIM obmydarenem. CIryTHUKOBBIE
Mepe/IaloNue aHTCHHBI C KOHTYPHBIMH 30HAMH

o0cimyxuBaHusl. KoHCTpyKIIMU, NpUMEHEHUSI.

AHTeHHbBIE
pelmeTKu

JluHeltHble HENpEpHIBHBIE U JUCKPETHBIC aHTEHHBIE
cucreMbl. TeopeMa O MNEPEMHOKEHHM JUarpaMm
HAIIPABJICHHOCTH. AHAIU3 MHOXHUTENS PEIIETKU.
BonHOBOgHO-I1IEEBEIE aHTCHHBIC peméTKy.
JIMpeKTOpHBIE H  JIOTONEPHOANYECKHE AaHTCHHBI.
@daznpoBaHHbIE AHTEHHBIE PEIIETKH.

PaCHpOCTpaHeHI/Ie
pPaanuoBOJIH

K-8,
[1K-9

OO01mme Bonpocs!
TEOPHHL.
PacnpoctpaneHue
3€MHBIX
PagHOBOITH

CocraB u ctpoenue armocdeps! 3emin. Ouznueckue
SIBIICHUSI ITPU PACIPOCTPAHEHUH BOJIH.
Knaccudukamnms paanoBoiH 1o Auamnasony u
croco0y pacnpocTpaneHus. PopMyIbsl HICaTbHON
panuonepenadl 1 MHOXHTEIb OCIa0IeHHs.
Omnpenenenne 001acTH NIPOCTPAHCTBA,
CYLIECTBEHHOH NPH PacIpOCTPAaHEHUU PaJHOBOIH.
Pacuér nonst npu NOAHATHIX AaHTEHHAX B 30HE
npsMO BUAMMOCTH. MIHTEpdepeHnoHHbIe
(dopmynbl. 30Ha, CYIIECTBEHHAs! IPU OTPAYKEHUH.
JuarpaMMBbl HaNIpaBICHHOCTH NOJHATHIX aHTCHH.
VYuer cepruyHOCTH 3eMIIH IPU PacIpOCTPaHEHUH
PaAnOBOJH B OCBEIIEHHOMU 30He. PacuéT moms npu
HU3KO pacloNIOKEHHBIX aHTeHHaX. PacripocTpanenne
PaArOBOJH B TOPOACKUX YCIOBHSAX.

Pacnipoctpanenne
pPaaMOBONH B

Tpomochepe

Crpoenue Tponocdepsl, € IeKTpHIecKre
napameTpsl. PacripocTpanenue paanoBoiH B
HEOIHOPOIHOM Tporocdepe. SBieHue pedpaKiium.
OkBUBaJICHTHBIN pagnyc 3emin. CBepxpedpaxiius.
PaccestHre pagnoBOJIH Ha TPOMochepHbIX
HEOHOPOHOCTsIX. JlanbHee TporocepHoe
pacupoctpanenue ([TP). Ilornomenue paanoBoiH B

Tpomnocdepe.

10

PacnipocTtpanenue
PaJHOBOJIH B
noHocdepe u Ha
KOCMHUYECKHX
Tpaccax

Crpoenne noHochepbl. OU3MUECKUE TPHINHEL
oOpa3oBanus noHOChEpsL. JudnexTprudeckas
MIPOHHUIIAEMOCTh HOHOC(EPHL. XapaKTepUCTHKA
noHocepHbIX cioeB. Kputnueckue u
MaKCHMaJIbHbI€ YaCTOThI. BinMsiHHEe MAarHMTHOTO IT0OJIS
3emin Ha pacrpoCcTpaHeHUE PaIOBOJIH B
noHochepe. OcCOOEHHOCTH pacIpOCTpaHEHUE
KOPOTKHUX BOJIH, ITPOTHO3 MaKCUMaJIbHO
IIPUMEHUMBIX YacTOT Ha HOHOC(EPHBIX CTAHIMAX,
MITY u HITY, 3aMupaHus 1 30Hbl MOTYaHHUS.
Pacnipoctpanenne paguoBOIH Ha KOCMHYECKUX
Tpaccax.
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5.3 Pazaennbl IMCUMIIMHBI U MeAKIUCHUNIIMHAPHBIE CBA3H € 00ecneYnBAKIUMH
(mpeapiaymumMm) U odecneynBaeMbIMHU (MOCTEAYOIMMH) TUCHUNIINHAMMA

Ne HaunmenoBanue obecrieunBaronmx | Ne Ne pa3znenoB naHHOW TUCHMIUIMHBL U3 Tabi.5.1, ais
n/m | (mpeapIymuX) 1 00ecrieunBaeMBbIX KOTOPBIX HEOOX0IMMO H3yUeHHE 00ECTIeYHBAIOIINX
(mocnenyromux) AUCUUILTUH (npenpLaynyx) U obecrneynBaeMbIX (IIOCIIETYIOIHX)
JVCIATUIAH

1 | 2 [3][4]5]6]78]9]10

IpenmecTByomue IMCUUNIHHBI

1 Teopus 351eKTpUYECKUX Lenei + + +

2 3HeKTp0MaFHI/ITHLIe 110JIA X1 BOJIHBI +

IMocaenyromue AMCHUNIMHBI

1 | DnexrpoMaraHuTHas + |+ + |+ |+ |+
COBMECTUMOCTB U YIIPABJICHUE
Paaro9acTOTHBIM CIIEKTPOM

5.4 CoorBercTBHEe KOMIIETeHIUI, (GopMHUPYeMbIX NMPU H3YYeHHH JAUCUMILUIMHbI, 1 BHI0B

3aHATHH
Komnerenun JI JIP II CPC DopMBbI KOHTPOJIS

K-8, + + + + Onpoc Ha 1abopaTOPHBIX paboTax U MPAKTHYECKUX
IK-9 3aHATHAX. KOHTpoIpHBIE paboThI, TECTHI, 9K3aMeH
TIK-8, + + + BrinonHeHue 3a1anuii Mo NpakTUYECKUM 3aHIATHUAM,
IK-9 3amIuTa OTIETOB IO Ja0OPATOPHBIM paboTam
TIK-8, + + + + AKTHUBHOCTD Ha 3aHATUSX U CBOEBPEMEHHOE
T1IK-9 BBITIOJTHEHUE 3aJaHUN

JI — nmexnust, JIP — mabopatoprast pabota, I1 — npaktuka, CPC — camocTosTenpHast paboTa CTyJeHTA.

6. METOIbI 1 ®OPMbI OP'TAHU3AIIMU OBYYEHMUSA. TEXHOJIOI'NHN
NHTEPAKTUBHOI'O OBYYEHUA

JUis  ycHemHoro OCBOGHMs IAMCLUMIUIMHBI TPUMEHSIOTCS pa3iuuHble 00pa3oBaTeIbHbIE
TEXHOJIOTUHM, KOTOpbIE OOECHEeUMBAIOT JIOCTH)KEHUE IUIAHUPYEMBIX pE3yJbTaTOB OO0y4YeHUs
COIJIACHO OCHOBHOM 00pa30BaTeNIbHOM MporpamMme U ¢ y4€ToM TpeOoBaHUN K 00bEMY 3aHATUH B
WHTEPaKTUBHOU (popme.

Merons B T e I B
3aHATHA

O6patHas cBs3b (ONPOCHI HA JIEKIUSX, HA

MPAKTUYECKUX 3aHITHAX, IPH 2 2 4 8

MPOBEICHUH J1a00paTOPHBIX PadoT)

Pabora B xomaH/e (BBITIOTHEHNE

J1a00PaTOPHBIX pabOT, COCTABIICHUE U — 4 — 4

3aIlHUTa OTYETOB)

WToro nHTEpaKTUBHBIX 3aHATHH 2 6 4 12
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7. JABOPATOPHBII IPAKTUKYM (16 uacos)

Ne paznena HaumenoBanue nabopaTopHbIX padboT Tpyno- OK, IIK
JUCLIUIUINHBI €MKOCTh
(uac.)
2,3 HccnenoBanue GeppuTOBBIX BEHTHIICH U IIUPKYJISITOPOB 4 1K-9
5 HccenenoBanue TU3IEKTPUYECKUX aHTEHH 4
6 Uccnenoanue quarpaMmMbl HalpaBJIeHHOCTH
napaboJIMYeCcKOi aHTEHHBI 10 U3MEPEHUSIM OIS B 4
JanbHel 1 ONKHEH 30HaX
6 HccnenoBanue BIUSHUSA pacipeieseHUs MoJisl B 4
PAacCKpbIBE aHTEHHBI HA €€ 1MarpaMmy HalpaBJICHHOCTH
8. MPAKTUYECKHUE 3AHATHUS (18 uacos)
No | Nepaznena Kommuectso| OK,
/T | JUCIUILTAHBI HaunmeHnoBanue npakTUYECKUX 3aHATHIA 4acoB [IK
1 1 Jluanu nepenaun ¢ T-BomHaMu BoHOBOIHBIE THHUH. 2 IIK-9
2 2 HarpyxeHnusle oTpe3ku (GUAEPOB. Y3KOIOJIOCHOE U 2
LIMPOKOIIOJIOCHOE COTJIACOBAHHUE.
3 1-3 KonrtponbHas padota «DunepHbie TPAKTHD) 2
4 4 [TapamMeTpsl U XapaKTEepUCTUKUA AHTEHH 2
5 5 JIuHeliHble aHTEHHBI 2
6 6 AnepTypHBIC aHTCHHBI 2
7 4-7 KonTponbHas pabota « AHTESHHBI 2
8 4-7 Tectel «AHTEHHBI». OOCYKACHUE PE3yIbTATOB 2
9 8-10 KonTponbHas pabora «PacmpoctpaneHue paarnoBOIH 2
9. CAMOCTOSATEJIBHASA PABOTA (48 uacos)
Ne | Paspenst TemaTnka caMOCTOSITENbHOI PabOTHI Tpyno- | Kommneren- Kontpoms
1/ | JUCHUIUIMHBI U3 (Oemanuzayus) €MKOCTb 005078 BBITIOJTHEHUSI PaOOTHI
n | Tabmn. 5.1 (uac.)
1 1-10 [TpopaboTka IEKIIMOHHOTO MaTepHaa. 12 I1K-8, Koncnexr, onpoc.
I1K-9
2. 1-10 IMoaroToBka kK NPaKTUYECKUM 3aHITHUSAM, 36 T1K-8, ITpoBepka qoMaImHUX
nmabopaTOpHBIM paboTaM, KOHTPOJIBEHBIM [IK-9 3aJ1aHuil, OTYETOB 110
paboTam, TECTUPOBAHUIO. aBopaTOpHBEIM pado-
TaM, KOHTPOJBbHBIX
paboT, TecToB.
Bcero 48

10. IPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
He npenycmoTpeHs! yueOHBIM MIIaHOM
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11. BAJUIBHO-PEUTUHT OBASI CHCTEMA

METOJAUKA TEKYIHIEI'O KOHTPOJISA OCBOEHUSA JUCHUIIJINHBI

OcymectBusiercs B coorBercTBuU C Iloso:keHueM o mnopsiike HCNOJIb30BAHHSA
PEMTHHIOBOM CHCTEMBI /IVISI OLIEHKH YCIIeBaeMOCTH CTYAeHTOB (mpuka3 pexropa 25.02.2010
Ne 1902) u ocHoBaHa Ha OaTILHO-PEUTHHTOBOM CHCTEME OILICHKH YCIIEBAEMOCTH, KOTOpas
BKIIIOYAET TEKYUIUH KOHTPOJIb BBIMOJHCHUS 3JIEMEHTOB 00bheMa JUCHHUIUIMHBI MO AJIEMEHTAM
KOHTPOJISI C MTOJIBE/ICHUEM TEKYIIETro peHTHHTA.

IIpaBuiaa ¢opMupoBaHusi NATHOAIBHBIX OIEHOK 32 KaXIYI0 KOHTPOJBHYIO TOYKY
(KT1, KT2) ocymecTBisieTcs IyTeM OKPYTJICHUS BETUYMHBI, PACCUUTAHHOU 110 hopMyIie:

KTX| (Cymma _6amnos, _nabpannas _x _ KTx)*5

X=L2  Tpebyemas _cymma _6aanoé _no _6auibHoll _ packiaoke

HToroBblii KOHTPOJIb OCBOEHHSl UCIUIUIMHBI OCYIIECTBISETCS Ha 3K3aMEHEe 10
TPAIUIMOHHON mMATHOATbHOW TmKane. OO0s3aTelbHBIM YCIOBHEM Tepe] chaadeldl 3K3aMeHa
SBIISIETCSl BBIMIOJIHEHUE CTYAEHTOM HEOOXOIMMBIX MO padoyeil mporpamMme AJsi JUCHUILIHHBI
BUJIOB 3aHSATHI: BBITIOJHEHUE U 3allUTa pPE3yJbTaTOB JIA0OPATOPHBIX pPabOT, BBIMOJHEHHE
KOHTPOJIbHBIX PabOT U 3a/laHUM Ha MPAKTUUECKUX 3aHATHUSAX.

DK3aMEHAIIMOHHBIA OWJIET COACPKUT TpH Borpoca. MakcuMmasnabHas OIEHKA 3a KaxIbld
Bonpoc cocraBisieT 10 OamnoB. MakcumanbHas SK3aMEHAllMOHHas oleHKa coctaBisier 30
0ayuoB. DK3aMEHAIIMOHHAs COCTaBIIsAoMast MeHee 10 6alyioB — SK3aMEeH He CJIaH.

@®opMHUpOBaHUE UTOrOBOIl CyMMbI 0aJLUIOB OCYIIECTBISICTCS MyTeM CYMMHPOBAHHS
cemecTpoBoil (10 70 6ayI0B) M SK3aMEHAIIMOHHOM cocTaBisomux (10 30 6aios).

Taoauna 11.1 Pacnpenesnenue 0a/U10B B ceMecTpe

MaxkcuManbHbII N .
MaxkcuManbHbII MaxkcuManbHbII
6amr Ha 1-yro
. 6a 3a mepuon 6a 3a mepuon Bceero 3a
DneMeHTHI y4eOHO! eSTEIbHOCTH | KOHTPOJBHYIO
mexay 1KT u mexay 2KT una | cemectp
TOYKY C Hayana
2KT KOHEI ceMecTpa
ceMecTpa
[Moceuienue 3ansTHit 4 3 3 10
KonTponbHbIe paboThl Ha 8 8 16
MPAaKTHYECKUX 3aHITHUSIX
Pacuéraple mpakTHyeckue 3aganus | 6 6 4 16
BrinosnHenue u 3amura
o 8 8 16
1a00paTOpHBIX paboT
KoMnoHEeHT CBOEBPEeMEHHOCTH 4 4 4 12
HToro MakcumMyM 3a MepHoz: 22 29 19 70
Crnaga 5k3aMeHa (MAKCUMYM) 30
Hapacraommum HTorom 22 51 70 100
Ta6auna 11.2 [lepecuyéT 6a/1510B B O1lIeHKH 32 KOHTPOJIbHbIE TOYKH
Banabl Ha 1aTy KOHTPOJIBHONH TOYKH Ounenka
> 90 % ot MmakcuManbHOM cymMMbI OayutoB Ha aaty KT 5
Ot 70% 10 89% ot MakcuMasbHOI cymMbl GayutoB Ha gaty KT 4
Ot 60% 10 69% oT MakcuMalbHOI cyMMbI OaiutoB Ha naty KT 3
< 60 % oT MakcHMaJIbHOH cyMMBI OaiToB Ha jaty KT 2
9
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Ta6auna 11.3 Ilepecuér cymMbI 6a/JI0B B TPAAMIHMOHHYIO H MEKIYHAPOAHYIO OLCHKH

Ouenxa (FOC) Hrorosas cymma 63J1J1?B, YYHMTBIBAET Ouenka (ECTS)
YCIEeLIHO CAAHHBII IK3aMeH
5 (oTMYHO) (3a4YTEHO) 90 - 100 A (oTnHn4HO)
4 ) 85-89 B (ouenp xopoiro)
opomro
xoport 75-84 C (xoporio)
(3a4TeHo)
70-74 D (ynoBneTBOpHUTEIBLHO)
3 (YOOBIETBOPUTEIHHO) 65 - 69 A P
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)
2
(eyzoBACTBOpHTEIbHO), Huxe 60 6a110B F (HeynoBneTBOpHUTENBHO)
(He 3auTeHO)

12. YYHEBHO-METOANYECKOE U UTHOOPMALUOHHOE OBECIIEYEHHUE
JAUCHUIIJINHBI.

12.1 OcHoBHas JuTepaTypa:

1. PactipocTpaneHre paliOBOITH ¥ aHTEHHO-(PHICPHBIC YCTPOUCTBA [ DICKTPOHHBIN pecypc]:

Yuebnoe nocobue ¢ rpupom Cu6POYMO / Bysuos 10.U., T'omun I'.I'.; Tomck: TYCVYP,
2013. — 300 c. — Pexxum mocryna: http://edu.tusur.ru/training/publications/3608

2. Amnrennsl [DnektpoHHsbIi pecypc]: Yuebnoe nocodue / ['ommn I'. I'.; Tomck: TYCVYP,
2012. — 145 c. — Pexxum pocryna: http://edu.tusur.ru/training/publications/2794

12.2 JlomonnuTe/IbHAS JJUTEPATypAa:

3. Ycrpoiictea CBY u anTeHHBI [DeKTpOHHBIH pecypc]: YuebHoe mocobue / B. A.
3amotpunckuii, JI.W. [lanruna; Tomck: TYCVYP, 2012. — 223 c. — Pexum gocryna:
http://edu.tusur.ru/training/publications/712

4. VYcrpoiictBa CBY u antennsl: Yuebnuk s By3os/ JI.U. Bockpecenckuii u np. — M.
Pamnorexnuka, 2006. — 375¢. (20 3k3.)

5. T.A. Epoxun u np. AHTEHHO-(HIEPHBIE YCTPOWCTBA U PACIPOCTPAHEHHUE PAIHOBOIIH.
M.: I'opstuas nuaust — Tenekom, 2004. — 491 c. (42)

12.3 Y4eGHO-MeTOAMYECKHE MOCOOUS M TPOrPAMMHOE O0ecreueHue

12.3.1 O6s13aTebHbIE y4eOHO-METOAUYECKUE TOCOOUSI:

6. Ycrpotictea CBY u aHTeHHBI [ DNEKTPOHHBIA pecypc]: YdeOHO-MeToIHYecKoe mocodue
[0 OpraHu3aluu caMmoctosTenabHol padotsl cryaeHToB / I'. I'. I'omun — Tomck: TYCVYP,
2010. — 42 c. Pexxum noctymna:http://edu.tusur.ru/training/publications/7

7. CxanspHblif aHanu3atop napamerpoB neneit P2M [DnexTponHslii pecypc]: PykoBoacTBo
K Jaboparopuoit padore / Tommn I'.I'., dateeB A.B. Tomck: TYCVYP, 2012. — 36 c. —
Pexxum noctyma :http://edu.tusur.ru/training/publications/3729

8. UccnenoBanue quarpaMMbl HapaBiI€HHOCTH MapabOoIMuecKol aHTEHHBI IO U3MEPEHUSIM
1oJIs B JalibHEeH u OmykHel 30Hax [DnekTpoHHBIH pecypc]: PykoBoacTBo k nabopaTopHOi
pabore / I'omunu I'.I'., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexum nocrymna:
http://edu.tusur.ru/training/publications/3700

9. HccnenoBanue TUAIIEKTPUYECKUX aHTEHH [ DJIEKTPOHHBIN pecypc]: PykoBoacTBo k
naboparoproit padore / I'omun I'.I'., @ateeB A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexxum
noctyma: http://edu.tusur.ru/training/publications/3722

10. HccnenoBanue GpeppUTOBBIX BEHTHIICH U UPKYIATOPOB [ DNEKTPOHHBIN pecypc]:
PykoBozacTBo k mabopatopHoii padote // Ilagycosa E. B., Cokomnosa XK. M., Hukudopos
A.H., ®ateeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum noctymna:
http://edu.tusur.ru/training/publications/3730

11. UccnenoBanue BIUSHUS paclpeiesieHus Mo B PACKpPbIBE aHTCHHBI Ha €€ JAuarpammy
HaIpaBJIECHHOCTH [DJIEKTPOHHBIA pecypc]: PykoBoacTBo k mabopaTopHoit padorte / I'ommH
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I'T., ®arees A.B., llanruna JL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexum pgocryna:
http://edu.tusur.ru/training/publications/3699

12. Tommn I'.I'. Antennbl u ¢uuepbl. COOpHHK 3amady ¢ (opMydaMH W PpEIICHUSMH
[DnexkTponHbIil pecypc]: Yuebnoe mocooue. — Tomck: TYCVYP. — 2012. — 237c. Pexum
nocryna: http://edu.tusur.ru/training/publications/2795 (yuebHo-MeToMUYECKOE TTOCOOHE 110
NPAKTHYCCKUM 3aHSTHSIM)

12.3.2 YueOHO-MeTOANYECKHE TOCOOHS VIS JINL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbS
Y4eOHO-MeTOINYEeCKHE MaTePHAaJIbl ISl CAMOCTOSTEILHON M ayTUTOPHOI paboThI
00yJaloIIMXCs U3 YUCIIa HHBAIUIOB MTPEOCTABISIIOTCS B (hOpMax, afaiTHPOBAHHBIX K
OTPaHUYEHUSM HX 370POBbS U BOCIIPUATHA WH(POPMALINH.
JL1s1 JIMI ¢ HAPYIIeHUsIMH 3PeHus .
- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B IIeYaTHON (OopMe YBETUUYECHHBIM MIPH(TOM.
JU1s1 JIMIL ¢ HAPYIIeHHSIMH CJIyXa:
- B (hopMe DIEKTPOHHOTO JOKYMEHTA;
— B Ie4aTHOM dopme.
J1s Iuu ¢ HAapyLIeHUsIMHU OTIOPHO-IBUIaTeIbHOI0 anmapara:
- B (hOpMeE JIEKTPOHHOTO JOKYMEHTA;
- B IeYaTHOM opme.

12.4 ba3bl naHHBIX, ”HGOPMALIHOHHO-CIIPABOYHbBIE, IOMCKOBbIE CHCTEMBbI H TPedyeMoe
NporpaMMHoe odecreyeHue

1. Springer Journals — moJHOTEKCTOBAsT KOJUICKIIHSI JICKTPOHHBIX KYPHAJIOB H3/1aTEeIbCTBA
Springer. [Dnextponusiii pecype]. URL: http://link.springer.com/

2. OOpa3zoBaTenbHbIi mopTad B cBoOOAHOM pocTyme: «Du3uka, XUMHSI, MaTeMaTHKa
CTyJeHTaM U LKoibHUKaM. OOpazoBatenbHblil poekT A.H. Bapruna». [DnekTpoHHbII
pecypc]. URL_http://www.ph4s.ru/; (nara oopamienus 14.01.2017)

3. Hayunas osnekrponnas Oubimoreka eLIBRARY.RU. [Dnekrponnsii pecype]. URL
http://elibrary.ru/defaultx.asp; (aara oopamenus 14.01.2017)

4. VYuuBepcuterckas MH(popMannoHHas cucteMa Poccus. [DnextponHbiit pecype]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (mata oopamenus 14.01.2017)

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE AUCHUIIJINHBI
13.1 O61mue TpedOBaHUA K MAaTEPHATbHO-TEXHUYECKOMY 00eCIeYeHUI0 11 CHUILTHHbI

Jns npoBeneHus 3aHATHH JIEKIIMOHHOTO THNA, TPYNNOBBIX M HMHAMBUAYAJIbHBIX
KOHCYJIbTAUMH, TEKyIero KOHTPOJsi M TNPOMEXKYTOYHOH aTTeCTAllMM HCIOJb3YIOTCS
y4deOHbIE ayAUTOPUHU, C KOJMYECTBOM IOCATOYHBIX MECT He MeHee 22-24, o0opyaoBaHHBIE
JIOCKOH U cTaHgapTHON yueOHoI Mebenbro. MIMeroTcest HarfsAHble TOcoOus B BUJIE TIpe3eHTaluN
0 JIEKIMOHHBIM pa3jiejaM JTUCIUIUINHBIL.

s mpoBeneHus J1a00OPATOPHBIX 3aHATHH MCIOJIB3YyeTCs YydeOHO-HccieIoBaTenbeKast
nabopatopusi «MUKPOBOJTHOBAsT TEXHUKa», pacmoyiokeHHas 1o azapecy 634034, r. Tomck,
Bepmmnuna ynuna, 1. 74, 3 stax, aya. 328 PTK. CocraB obopynoBanus: yueOHas meOenb;
KOMITbIOTEpHI Kiacca He Huxke Intel Pentium G3220 (3.0GHz/4Mb)/4AGB RAM/ 500GB c
HIMPOKOMOJIOCHBIM JIOCTYNOM B Internet,— 12 1mT; JUIIEH3MOHHOE NMpOrpaMMHOE obOecreueHue,
nakeThl Bepcuen He Hike: Microsoft Windows XP Professional with SP3; Visual Studio 2008
EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5;
u3MepuTeNbHble pubopsl U yerpoiictBa CBY nuanaszona (ckanspHble U BEKTOPHBIE H3MEPUTENN
napaMeTpoB Lemnel, ocuuiorpadbl, TeHEPaTOpbl U MPUEMHUKU, U3MEPHUTEIHHBIC JTHHHH).
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ABTOMATH3UpOBaHHbIE  paboume  MecTa  Juisi  pacuéra,  MOJCIUPOBAHHS U
AKCTIEPUMEHTAIBHOTO HccienoBanusi ycTpoictB CBY u aHTEeHH pacmoyiokeHBbI B JIaOOpaTOpPHH
I'TIO «CBU snekrponuka» (ayn. 324, PTK).

Jns caMocTOsITeIbHOM PadoThI HCIONB3YyeTCsS ydeOHas ayauTOpHs (KOMIIBIOTEPHBIN
KJlacc), pacronoxeHHas mo aapecy 634034, r. Tomck, Bepmumuuna ynuna, n. 74, 3 oTax,
ayn.337-b. CocraB obopynoBanus: YueOHas meOenb, KommbproTepsl kimacca He Huxe [I19BM
INTEL Celeron D336 2.8[Tu. - 10 mr.; Komnstotepsr noaxmouens k ceth UHTEPHET u
o0ecrieunBarOT  JOCTYyH B  D3JEKTPOHHYIO  HMH(OPMAlMOHHO-0O0pa30BaTEIbHYI0  Cpeay
YHHUBEPCUTETA.

13.2 MaTepuajibHO-TeXHUYECKOe oOecredyeHue TUCUMIIMHBI JJIS JIUI ¢ OrPaHUYEeHHbIMH
BO3MOKHOCTSAIMH 310POBbSI

OcBoenne nucuumuimHbl aunamu ¢ OB3 ocymiecTBisieTcss € UCHOJIB30BAaHUEM CPEICTB
0o0ydeHust 00IIEeTo ¥ CIIeNUaTbHOTO HA3HAYCHHSI.

[Ipy oO0y4yeHHHM CTYIEHTOB C HapyIIEHUSMHU CilIyXa MPEeAyCMOTPEHO HCIOIb30BaHHE
3BYKOYCUJIMBAIOILICH aIaparypbl, MyJIbTUMEAUNHBIX CPEIACTB U APYTUX TEXHUUYECKHUX CPEIICTB
npueMa-nepenaun yaeOHo nupopmamnuu B TOCTYIHBIX popMax JUIsl CTYIEHTOB C HAPYLICHUSIMU
CiIyXa, MOOWJIBHOW CHCTEMBI OOY4YeHHS JUISl CTYACHTOB C HWHBAJIMJIHOCTHIO, MOPTATUBHOMN
WHAYKIIMOHHOW CUCTEMBI. YueOHas ayTUuTOpusi, B KOTOPO 00y4aroTCs CTYACHTHI C HapyIIeHUEM
ciyxa, 000pya0oBaHa KOMITBIOTEPHOM TEXHUKOM, ayIMOTEXHUKOM, BUICOTEXHUKOMN, FIEKTPOHHON
JIOCKOM, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 00ydyeHUU CTYIEHTOB C HAPYIICHUSIMU 3PEHHUSIMHU MPEAYCMOTPEHO MCIOJIB30BaHUE B
JEKIMOHHBIX W YYE€OHBIX AayAUTOPHUSIX BO3MOXKHOCTH TPOCMOTpA YAAJEHHBIX OOBEKTOB
(HampuMep, TEeKCTa Ha JIOCKE WM cjlaiiia Ha KpaHe) MPU MOMOIIU BUACOYBEIUUMUTENCH IS
YAQJIEHHOTO IPOCMOTPA.

[Ipu oOydeHHH CTYJEHTOB C HapyUICHUSMU OIMOPHO-IBUTaTEIBHOTO  ammapara
UCIIONIB3YIOTCSl aJIbTePHATHBHBIE YCTPOWCTBAa BBOAAa HH(OpMaMM U APYrHe TEXHUUYECKUE
CpeICcTBa MpueMa-rnepeaadn ydeOHoil mHpopManmuu B JOCTYIMHBIX (GopMax s CTYIACHTOB C
HapYIICHUSMU OTIOPHO-ABUTATEIHHOIO ammnapara, MOOMIIbHON cucTeMbl 00y4eHUs i JIO/IeH ¢
MHBAJIMIHOCTBIO.

14 ®OHJA ONEHOYHbBIX CPEACTB U METOAUYECKHUE PEKOMEHJIALIUU
MO OPTAHU3ALMU U3YUYEHUSA JUCHUITJIMHBI

O0béM yacoB, MPEAYCMOTPEHHBIX YUEOHBIM IIJIAHOM JUIsl U3YYEHUS JUCLMIUIMHBI, I10-
3BOJISIET OCBETUTHh TOJBKO Hamboyiee BaKHbIE MOMEHTBI M PACKPBITh 0a30Bble MOHATHS MpU
yreHuH Jekuuid. [loaToMy mnpu peanus3anv MOpOrpamMMbl CTYAEHTHI JOJDKHBI paldoTaTh
CaMOCTOSITEJIBHO KaK IpU MOBTOPEHMM JIEKLIMOHHOTO MaTepHuaia, TaK M IPH IMOATOTOBKE K
7a00paTOPHBIM U MPAKTUYECKUM 3aHATUSAM, K KOHTPOJIbHOM padoTe WM KOJUIOKBUYMY. Jlist
obecrieueHns 3(p(HEKTUBHOTO YCBOEHHsI CTyJ€HTaMU MaTepUaoB AUCLHUILIMHBI HEOOXOIMMO Ha
NEPBOM 3aHATHM MO3HAKOMHUTb X C OCHOBHBIMU IOJIOKEHMSIMH W TpeOOBaHUSMHU paboueit
IIPOrpPaMMBbl, C MOAJEKAIUMU HM3YYEHHIO TEMaMH, CIMCKOM OCHOBHOW M JOIOJIHUTEIBHON
JUTEpPaTyphl, C MOJOXKEHUAMU OaJIbHO-PEHTHUHIOBONW CHUCTEMBI OIIEHKM YycreBaeMocTH. Ha
JEeKIHUIX HeoOXoauMo oOpalaTh BHUMAaHHE Ha OCOOEHHOCTH NPUMEHEHHUs paccMaTpHUBaEeMOro
MaTepHala B MOCIEIYOUNX Kypcax, a Takxke B Oyaylei npopeccuoHaabHON NesTeabHOCTH. B
y4eOHOM TMpoliecce MPHUMEHSIOTCS HWHTEPAKTHBHbIE METOJbl OOydYeHHs sl YBEJIWYECHHUS
3aMHTEPECOBAHHOCTU CTYJIEHTOB U MOBBILIECHUS UX KOMIIETCHIINUH.

14.1 OcHoBHbIe TPeGOBaHMA K GOHIY OLEHOYHBIX CPEACTB U METOAMYEeCKHe
PEeKOMEeH AU

@DOH/T OLIEHOYHBIX CPE/ICTB U TUIIOBBIE KOHTPOJIBbHBIE 3aJaHUs, HCIIOIb3yEeMbIE JIJISl OLICHKU
c(hOPMUPOBAHHOCTH W OCBOCHHUS 3aKPEIUICHHBIX 3a JIUCHUIUIMHOM KOMIIETCHIIMH TpH
MIPOBEJICHUH TEKYIIEH, MPOMEKYTOYHON aTTECTAIlUU 110 JTUCIUILUIMHE TPUBEIEH B MPUIOKCHUN
K paboueli mporpamme.
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14.2 TpeOoBaHusi K (POHIY OLIEHOYHBIX CPEICTB JIsl JIMI ¢ OTPAHUYECHHBIMU
BO3MO’KHOCTSIMHU 3/10POBbSI

Jos

CTYIEHTOB C

OTpaHNYCHHBIMU

BO3MOXKHOCTAMH

310pOBbsl  IIPEyCMOTPEHBI

JOIMMOJTHUTEIIBbHBIC OCHOYHEBIC CPCACTBA, ICPEUYCHD KOTOPHIX YKa3aH B Ta6n1/1ue.

Taouuna 14 — JlonoJiHuTEIbHBIE CPEICTBA OLEHUBAHMS /ISl CTYJIEHTOB ¢ MHBAJIUIHOCTbIO

Karteropuu
CTY/ICHTOB

Buabl 10MOJIHUTEIbHBIX OLEHOYHBIX
CpeaCTB

DopMbI KOHTPOJISI U OLIEHKH
pe3yJabTATOB 00yUeHHs

C HapyIlIeHUsAMU clTyXa

TecTbl, MUCEMEHHBIE CAMOCTOSTEIILHBIC
PpaboThI, BOTIPOCHI K 3a4€Ty, KOHTPOJILHBIC
paboTHI

[IpeumyiecTBEHHO
MUCBbMEHHAs MTPOBEpKa

C HapymeHusIMu

CobecenoBanre 10 BOIIPOCcaM K 3a4eTy,

[IpeumyiiecTBEHHO yCTHAs

3peHust OIIpOC MO TEPMHUHAM poBepKa (MHAWBUAYAIBHO)
C HapymeHusIMu Pemenne qucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE PA0OTHI, TMCHMEHHBIE IIpenmyiecTBEHHO
JIBUTaTEIbHOTO CaMOCTOSITEIbHBIE Pa0OTHI, BONPOCHI K JUCTaHLIMOHHBIMHU METOJIaMHU
anmnapara 3a4eTy

C orpaHnuyeHusIMHU 10
00IIeMETUITUHCKUM
MOKa3aHUAM

TecTbl, MMCEMEHHBIE CAMOCTOSTENIbHBIE
paboThI, BOMIPOCHI K 3a4€Ty, KOHTPOJILHEIC
paboThl, yCTHBIE OTBETHI

[IpeumyiiecTBEHHO TPOBEPKA
METOJIaMH, UCXOMS U3
COCTOSTHHUS 00yYaroIerocs Ha
MOMEHT IIPOBEPKHU

14.3 MeToauyecKkue peKOMEHAAUNH M0 OLEHOYHbIM CPeACTBAM JJIsl JIUIL €
OrpaHUYeHHBIMHU BO3MOKHOCTAMM 310POBbS

Hns crynenroB ¢ OB3 mpemycMaTtpuBaeTcst 1ocTymHas (opMa IpeoCTaBICHUS 3adaHui
OLICHOYHBIX CPEACTB, @ IMEHHO:

B IIEYaTHOH (opme;

B IICUYATHON ()OpPME C YBEIIMUYCHHBIM HIPUPTOM;
B (pOpMeE 3JIEKTPOHHOTO JOKYMEHTA;

METOJIOM YTCHHSI aCCUCTEHTOM 33JJaHuUsl BCIYX;

® TPEJOCTABIICHHUE 3aJJaHKS C UCIIOJIb30BAaHHEM CYPJIOTICPEBO/IA.
CryneHTaM ¢ WHBQJIMIHOCTBIO YBEIIMYMBACTCS BpeMS Ha TOJATOTOBKY OTBETOB Ha
KOHTPOJIbHbIE BONpPOCHL. JIJIi TakuX CTYIEHTOB IIpelycMaTpuBaeTcsi JOCTyNHas ¢opma
MPEI0OCTaBIICHUS] OTBETOB Ha 33/I1aHUS, 3 HMEHHO:
® THCHMEHHO Ha Oymare;
e HabOp OTBETOB Ha KOMITBIOTEPE;
e HabOp OTBETOB C WCIIOJIb30BAHUEM YCITYT aCCHCTEHTA;
® Mpe/AcTaBlIeHUE OTBETOB YCTHO.

IIpouenypa

OLICHUBAHUA

pe3ynpTaToB  OOy4YeHUs

HHBaAJIKJOB  IIO

JUCHUITIIINHE

IpelycMaTpUBaET MpeJoCcTaBiIeHe HHPOpMAIK B popMax, aJalTUPOBAHHBIX K OIPaHUYECHUSIM
UX 3/I0POBbsI U BOCHIPUATHUS HH(DOPMAIIH:
J1st M1 ¢ HApYIIEHUSIMU 3PeHHus .

B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

B IIEYaTHON (pOpME YBETMUEHHBIM HIPUPTOM.

Jlnst Inn ¢ HapyLIeHUsIMH caIyXxa!

B (hopMe AIEKTPOHHOTO JOKYMEHTA;
B Ie4aTHOM Gopme.

I[JIH JIMII C HAPYIIEHUSIMU OIIOPHO-ABUIAaTEJIbHOI'0 anmapara:

[Ipu HeoOxomuMocTH i OOydYarOIUXCSl € WHBAIMJIHOCTBIO Ipoleaypa
pe3yNbTaTOB OOYYCHHSI MOXKET MPOBOJUTHCS B HECKOIBKO ITAIlOB.

B (hopMe IIIEKTPOHHOTO JOKYMEHTA;
B I€YaTHOU opme.
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1. BBeaenue

@®onp oneHouHbIx cpenctB (POC) sBusieTcs MPUIOKEHHEM K paboueil mporpamme
TUCHUIIIMHBI  «PacmpocTpaHeHue paavoBOJIH M AHTEHHO-(PHUICPHBIE YCTPOHCTBA» H
MPEACTABISIET COO0OM COBOKYIMHOCTh KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTepuajoB (THUIIOBBIC
3a/1a4d, KOHTPOJbHBIE PabOThI, TECThI) U METOJ0B MX HCIIOJIb30BAHUS, MPEIHA3HAYCHHBIX IS
M3MEPEHHS YPOBHS JOCTIKECHUSI CTYJACHTOM YCTAHOBJICHHBIX PE3YJIbTATOB OOYUCHHS.

®OC 1o AUCHUIUIMHE MCHOJI3YeTCsl TpPH  IPOBEACHUHM TEKYIIEr0 KOHTPOJIA
YCIIEBAaGMOCTH M IIPOMEKYTOYHOH aTTeCTaluu CTYIAeHTOB. IlepedeHp 3akperuieHHBIX 3a
JUCITUTIMHOW KOMITeTEHITNI npuBeAEH B Tabmie 1.

Ta6muma 1 — IlepeyeHs 3aKpeTUIEHHBIX 33 JUCITUTUTMHOW KOMIIETSHITUI

Kon ®opmMyJIMPOBKA KOMIIETEHIIUH Jtanbl GopMUPOBAHUA KOMIIETEHIINH
I1IK-8 | YMeHnue cobupats u JloJ17KeH 3HATh OCHOBHBIC METOAUKH cOOpa H
aHAIM3MPOBATH MH(OPMALIUIO [y | AHAIH3a uHpopMaIuu s HOpPMUPOBAHUS
(DOPMHUPOBAHHUS HCXOHBIX MCXOIIHBIX TAHHBIX JUTS IPOCKTHPOBAHHS CPE/ICTB 1
JTAHHBIX IS HpoeKTI/IpOBaHI/Iﬂ CCTCU CBA3U U UX DJICMCHTOB.
chezets ncenitcomsm | Ao et o bpan ey
HICMCHTOB. BBITIOJTHHUTD COFJ‘IaC’OBaHI/Ie aHTeHHO-(pHUIEpHOTO
TpaKTa.
JloJ1zKeH BJIaIeTh OCHOBHBIMH METOJIAMH y4uéTa
BIIMSIHUS TIOBEPXHOCTH U aTMOChEphl 3eMITH Ha
NnapaMeTpbl U XapaKTCPUCTUKN aHTCHHBIX CUCTEM.
[IK-9 | YMeHue npoBOAUTH paCUYETHI 1O JloJI3KeH 3HATh TIPUHIMITEI ()YHKIMOHUPOBAHUS

IIPOEKTY CETEN, COOPYKEHUH U
cpeacTB HHPOKOMMYHUKAIIH B
COOTBETCTBUH C TEXHUYECKUM
3aJIaHUEM C UCII0JIb30BAHUEM KaK
CTaHJapTHBIX METO/0B, IPUEMOB
U CPEJCTB aBTOMAaTU3ALUN
IIPOEKTUPOBAHMSI, TaK U
CaMOCTOSITENILHO CO3/IaBA€MBIX
OPUTMHAJIBHBIX IIPOTPaMM.

aHTeHH U ycTpoiictB CBY B pa3nuyHbIX
WHPOKOMMYHHKAIIMOHHBIX CUCTEMaX C YUETOM
BIIMSIHUSI YCIIOBHUM pacipocTpaHeHHs paJuoBOIH U
XapakTepa 3eMHOW OBEPXHOCTH.

JloJ12keH yMeTh IIPOBOJUTH pacuéThl aHTEHH U
(bUIEPHBIX TPAKTOB JUIsI ”HPOKOMMYHHKAIIMOHHBIX
CHCTEM Pa3IMYHbIX YACTOTHBIX IUAIa30HOB U
Ha3HAa4YeHHA B COOTBETCTBUU C TEXHUYECKUM
3alaHUEM C UCIOJIB30BaHUEM CTaHIAapTHBIX
METOJIOB U IPOrPAMMHBIX ITPOJIYKTOB.
Jlo/12keH BJ1aieTh OCHOBHBIMH MHXEHEPHBIMU
METOAaMH pacuéTa napaMeTpoB U XapaKTEPHUCTUK
aHTeHH, (PUAEPHBIX TPAKTOB M BXOASIINX B HUX
YCTPOMCTB.

2. @opMUpPOBaHHUE U peau3anus KoMIeTeHI Ui

2.1. Komnerenmus IK-8: YMenue cooupats M aHATU3UPOBATH HH(OPMAITHIO JIS
(bOpMUPOBAHUS UCXOTHBIX TAHHBIX JJIsi IPOSKTUPOBAHUS CPEJICTB U CETEH CBS3H U UX
DIIEMEHTOB.

s hopMHUpOBaHHS KOMITIETEHITUU HEOOXOAMMO OCYIIECTBUTH PSI ATAMOB. JTaIlbI
(hopMUPOBAHUS KOMITETEHITHH, TPAMEHSIEMBIE JIJIS 3TOTO BUBI 3aHATHH M HCITOJIb3yeMBbIe
CpEeICTBA OLIEHUBAHUS MIPEJICTaBICHHI B Ta0nwie 2.1.
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Tabnuma 2.1.— Dramnbl GopMUPOBaHUS KOMIIETEHITUN U UCTIOJIb3yeMbI€ CPEICTBA OLICHUBAHUS

(hopMHpPOBaHUS NCXOTHBIX
JITaHHBIX TSl IPOEKTUPO-
BaHUs CPEJICTB U ceTel
CBSI3U U UX JJIEMEHTOB.

NPaBUIILHO BBIOPATh aHTCHHY
u pupepHyIo IMHHIO, OLICHUTH
UX MapaMeTpbl U BBIIOJHHUTD
COIJIaCOBaHUE AaHTEHHO-
(dbunepHOro TpakTa I obec-
neyeHust paboTsl HHPOKOM-
MYHHUKAIIHOHHOW CHCTEMBI.

Cocrasn 3HaTh Vmerts Bnanets
Copnepxanne OcHoBHBIE MeTouKH cOopa | Ha ocHOBe aHammsa OCHOBHBIMH METOJIAMH YIETA
3TaroB 1 aHANMM3a HHPOPMALUH U1 | coOpaHHOW WHPOPMALIUH

BJIMSHUS IOBEPXHOCTH U
aTMocdepsl 3eMiIn Ha
rapameTpsl ¥ XapaKkTepuc-
THKH aHTEHH B CHCTEMax
CBSI3H.

Bunp! 3ausatuii

Jlexnun.

I'pynmoBsie KOHCYIbTAINN.
CamocrosTenpHas paboTa
CTYZICHTOB .

Jlexnun.

[IpakTuueckue 3aHATHS.
KonTtpompabie paboTHI.
TectupoBaHue.
CamocrostensHas paboTa
CTYACHTOB.

IIpakTuueckue 3aHATUS.
KonTtpomnsHbie paboThI.
Komnoksuym.
CamocrosrenpHas paboTa
CTYJICHTOB.

Ucnons3zyemble
cpencTaa
OIICHUBAHUS

KonTtpoias camocTosATens-
HOM pabOTHI CTYJCHTOB.
OK3aMeH.

[IpoBepka nomanrHux
3a/IaHUH 110 IPAKTUKAM..
[IpoBepka KOHTPOIBHBIX
pa6ort. [IpoBepka TecToB.
KonTpons camocTosiTenbHON
paboTHI CTYICHTOB.
DK3aMeH.

IIpoBepka nomamHux
3alaHui 110 IPAKTUKAM.
IIpoBepka KOHTPOIBHBIX
paboT. AKTHBHOCTb Ha
Kkomnoksuyme. KoHTposs
CaMOCTOATENLHON PabOTEI
CTYAEHTOB. DK3aMeEH.

OO0mre XxapakTepUCTUKH MOKa3aTeel U KPUTEPHUEB OLICHUBAHUSI KOMIIETEHIIMH HAa BCEX dTarax
npuBeeHbI B TabauIe 3.1.

Tabmmna 3.1. O0ure XxapakTepUCTHKH MOKa3aTeNeil 1 KPUTEPHEB OLIEHUBAHHS KOMIIETCHITH

[Toxazarenu u KpUTEpHUU

3HaThb

YMeTh

Bnanets

OTirgHO (BBICOKHIMA
YPOBCHB)

OcHOBHBIE MeTOIUKH cOOpa
Y aHaJ#3a HHPOPMALUH IS
(hopMUPOBAHUS HCXOTHBIX
JTAHHBIX JIJIS1 TPOEKTUPO-
BaHMS CPEJICTB U CETEU CBSI3U
U UX 3JIEMEHTOB.

Ha ocnoBe aHanmza
cobpaHHO# mHMOpMa-
IIH NTPABUIIEHO
BBIOpATh aHTEHHY H
buaepHyIO JUHUIO,
paccuuTath UX
napameTpsl 1
BBITIOJTHUTD
COIJIaCOBaHUE aHTEHHO-
(buIepHOTO TPAKTa.

OCHOBHBIMU METOJAMH
y4€Ta BIUSHUSA
MOBEPXHOCTU U
aTMocdeps! 3eMIu Ha
napamMeTpsl ¥ XapakTe-
PHUCTHKH aHTEHH B
cucTeMax CBSI3H.

Xoportmo (6a30BbIi
YPOBCHB)

Hexoropsle meTouku coopa
1 aHanu3a nHpopManuu s
(hOopMHPOBaHUS UCXOIHBIX
JaHHBIX JUI MPOEKTHPOBa-
HUSI CPE/ICTB U CEeTEeH CBSI3U U
UX OCHOBHBIX 3JIEMEHTOB.

Ha ocnoBe aHanmza
cobOpaHHO# HHMOpMa-
LM MOJKET BBHIOPATH
aHTeHHY U puaepHyIo
JIMHUIO, PACCUNTATh HX
napameTpsbl ¥ BBIIIOJI-
HHUTb COTJIACOBAHHE
OTZIETbHBIX YCTPOMCTB.

HekotopsiMu MmeTogaMu
y4€Ta BIUSHUSA
MIOBEPXHOCTU U
aTMoc¢epsl 3eMin Ha
rapaMeTpsl U XapakTe-
PUCTUKU aHTECHH B
CUCTEMAX CBS3H.

Y 10BJIETBOPUTETIBHO
(TIOpOTOBEBII YPOBEHB)

HekoTtopsie MeToauku coopa
1 aHanIM3a HHPOPMALIUH IS
(bopMHPOBAHUS HCXOJHBIX
JIAHHBIX JIJIsI
MIPOEKTUPOBAHUS CPE/ICTB
CBSI3H U psi/ia UX DJIEMEHTOB.

Ha ocHoBe ananusa
cobpanHOl HHpOpMA-
UM MOXET BBIOPATh
AaHTEHHY U pHUIepHYIO
JIMHUIO, OUEHHUTh UX
apaMeTphl.

Nmeer npencrasieHue o
HECKOTOPBIX METOAAX
pacuéra napameTpoB U
XapaKTCpUCTHUK aHTCHH,
(uepHBIX TPAKTOB U
psAa BXOASIIUX B HUX
YCTPOMCTB.
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DopMynMpOBKa NIOKA3aTeNIeld U KPUTEPUEB OLICHUBAHUS JaHHON KOMIIETCHIIMM IIPUBE/ICHA B

Tabnuie 4.1.

Tabnuua 4.1. @opmynupoBKa OKazaTeNe 1 KpUTEPUEB OLICHUBAHUS KOMIIETCHIINH

Iloka3zarenu u Kputepuu

3HaTh

YMeTh

Bnanets

OTnrgHO (BBICOKHIA
YPOBCHB)

OcHoBHBIE MeTOIUKH cOopa
nHpOopManuu 11t popMupo-
BaHMS UCXOAHBIX JAHHBIX
TIPU IPOCKTHPOBAHNH
CPEICTB U CETEH CBSI3H.
OCHOBHBIE METOIMKHA
aHanu3a MHPOPMaIUH JUIs
(OpMHPOBaHUSI UCXOIHBIX
JaHHBIX TIPH MPOEKTUPO-
BaHHH CPEJICTB U CETEH CBSA3N
U MX DJIEMEHTOB.

Ha ocHoBe ananm3za
coOpanHO# HHMOpMa-
IIH NIPABUIIBHO
BEIOpATh aHTEHHY U
bunepHyIo INHHIO,
paccunTaTh UX
napameTpsl 1
BBITIOJTHUTD
COIJIacOBaHUE aHTEHHO-
(bumepHOro TpaKTa.

OCHOBHBIMH METOIAMH
y4€Ta BIUSAHUA
TIOBEPXHOCTH 1
aTMocdeps! 3eMIi Ha
rapamMeTpsl U XapakTe-
PHUCTHKH aHTCHH B
CHCTEMax CBSI3H.

Xoporo (6a30BbIi
YPOBCHB)

Hexoropsle meTouku coopa
HHPOPMALINH [T
(hopMUPOBAHNS HCXOTHBIX
JAHHBIX IPU IPOEKTUPOBA-
HUS CPEJICTB U CETEN CBA3H.
Hekoropele meToauku
aHanm3a HHPOPMAIUU IS
(OpMUPOBaHUSI UCXOIHBIX
JAHHBIX TPHU IPOEKTUPO-
BaHUU CPEJICTB U CETEU CBA3U
U UX JIEMEHTOB.

Ha ocHoBe ananu3za
coOpanHO# HHMOpMa-
IIUH MOXET BBIOPATh
aHTeHHY U puaepHyIo
JVHUIO, PACCUNTATh HX
apaMeTpbI ¥ BHIIION-
HHUTB COTIIACOBAHHE
OTZEJIbHBIX YCTPOMICTB.

HexoropsimMu Meronamu
y4€Ta BIUSHUA
MIOBEPXHOCTU U
aTMoc(eps! 3eMmin Ha
napaMeTpsl U XapakTe-
PUCTHKH aHTEHH B
CUCTEMax CBS3H.

Y 10BJIETBOPUTEIBHO
(TIOpOTroBHIit YPOBEHD)

Hexoropble MeTouku coopa
Y aHaJu3a WHPOPMAIUH IS
(hOpMUPOBAHHUS UCXOTHBIX
JaHHBIX TIPH IPOSKTUPOBA-
HHUH CPEACTB CBSI3U H PAAA HX
3JIECMEHTOB.

Ha ocHoBe ananusa
cobpanHO# nHMOpMa-
IIUH MOXET BBIOpaTh
aHTCHHY U QHUICPHYIO
JUHAIO, OLEHHUTH MX
mapaMeTphl.

Hmeer npencrasieHue o
HCKOTOPLIX METOdaX
pacuéra napameTpoB U
XapaKTEpUCTHK aHTCHH,
(UIepHBIX TPAKTOB U
psiAa BXOASIIUX B HUX
YCTPOMCTB.

Komnerennusi ITK-9: YMeHne mpoBOAUTh pacuéThl 10 MPOCKTY CETEH, COOPYKEHUH U CPEJICTB
MH(OKOMMYHHUKAIIUI B COOTBETCTBUU C TEXHUYECKHUM 3a/IaHUEM C HCITIOIb30BAHUEM KaK
CTaHJAPTHBIX METOJIOB, TPUEMOB M CPEJICTB aBTOMATH3AIMH TIPOSKTUPOBAHUS, TaK U
CaMOCTOSITENIBHO CO3/JaBAEMbIX OPUTMHAIBHBIX TPOTPAMM.
Jnst hopMupoBaHUst KOMIETEHITUNH HEOOXOUMO OCYIIIECTBUTD PSiJT ATAOB. DTaIlbl
dbopMUPOBaHUS KOMITETEHITNH, TPUMEHSIEMBIE JIJIS1 9TOTO BUABI 3aHATUH U UCIIOJIb3yeMbIe

Cpe/ICTBa OLIEHUBAHUS TIPE/ICTABIICHBI B Tabnuiie 2.2.

Tabnuua 2.2-3tansl OpMUPOBAHUS KOMITETEHIIUU U UCTIOJIb3yEeMble CPEACTBA OLIEHUBAHMS

CBUY B pa3nuyHbIX
MH()OKOMMYHHUKAITMOHHBIX
cucTeMax ¢ y4éToM
BIMSHUS YCIOBUI
pacnpocTpaHeHus
PazuOBOJIH U XapaKTepa
3€MHOU TIOBEPXHOCTH.

MHPOKOMMYHHUKAITMOHHBIX
CUCTEM pa3IUYHbIX
YaCTOTHBIX JMAIla30HOB U
HA3HA4YCHUS B COOTBETCTBUH C
TEXHUYECKHUM 33JJaHUEM C
HCIIOJIb30BaHUEM CTAHAPT-
HBIX METOJOB U IIPOIPaMMHBIX
IIPOJYKTOB.

CocraB 3HaTH YMmers Bnanets
Conepxanue [Mpunnune Gpynkuuonupo- | IIpoBoauts pacyérsl anteHH 1 | OCHOBHBIMHM METOJIAaMHU y4éTa
3TaIoB BaHUS aHTCHH M YCTPOUCTB | (HUIOCPHBIX TPAKTOB IS BIIUSIHUS yCIIOBUI

pacrpocTpaHeHUs PagHOBOIH
Ha IapameTpsl 1
XapaKTEepPUCTUKU aHTEHH B
MH()OKOMMYHHKAITMOHHBIX
cucTeMax.
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Buasl 3anatuii

Jlexiun.

I'pymnmoBsie KOHCYIBTAIINH.

CamocTrosTenpHas paboTta
CTY/ICHTOB.

Jlexiuu.

[IpakTrueckue 3aHATHS.
KoHTponbHbIe paboTHI.
TectupoBaHue.
CamocrosiTenbHas paboTa
CTYICHTOB.

[pakTHyeckue 3aHATHS.
KoHTpoabHBIE pabOTEHI.
Konnoxsuym.
CamocrosrenpHas paboTa
CTY/ICHTOB.

Hcnons3yemsie
CpeacTBa
OLICHUBAHHUS

KonTtpons
CaMOCTOSATEILHOU paboOThI
CTYJICHTOB.

DK3aMeH.

[IpoBepka nomanrHux
3aIaHuii 10 MPAKTUKAM
[TpoBepKa KOHTPOJIBHBIX
pabort. [IpoBepka TecToOB.
KoHTponb camocTosiTebHOM
paboTHI CTYJCHTOB.

[IpoBepka qomantHux
3alaHui 110 IPAKTUKAM.
[IpoBepka KOHTPOJIBHBIX
paboT. AKTUBHOCTD Ha
KoJutokBuyme. KoHTpoIb
CaMOCTOSTENILHOM PabOTHI

DK3aMeH.

CTYAEHTOB. DK3aMeH.

OOmue XxapaKTeprCTUKH MTOKa3aTeNeil 1 KpUTepHeB OLICHUBAHMSI KOMITCTCHIIMH Ha BCEX JTarax
IIpUBEEHBI B Tabnuue 3.2.

Tab6mmma 3.2. O0mue XapakKTeprUCTUKH TIoKa3aTeel U KpUTEPUEB OIICHUBAHUS KOMITCTCHIITHI

Ilokazarenu u kpurepuu

3HaThb

YMeTh

Bnaners

OTnrgHO (BBICOKHIMA
YpOBCHB)

[Mpuanmns! pyHKINOHUpOBA-
HUS AaHTEHH U YCTPOWUCTB
CBUY B pa3nu4HbIX
NH()OKOMMYHHUKAITMOHHBIX
cHCcTeMax C y4ETOM BIIMSHUSA
YCIIOBHH PacIpoOCTpaHEHUs
PanuoBOJIH U XapaKkTepa
36MHOM IIOBEPXHOCTH.

[TpaBuabHO BEIOPATH
aHTeHHY U puaepHyIo
JIMHUIO, OLICHUTH UX
TapaMeTpbI ¥ BEIIIOJIUTh
COTJIaCOBaHUE AHTECHHO-
¢buIepHOTO TpaKTa A
obecrieueHust paboThI
MH()OKOMMYHHKAIOH-
HOM CUCTEMBIL.

OCHOBHBIMH METO/IAMH
MIPOBEJCHUS pacuéra
rapamMeTpoB U Xapak-
TEPUCTHK AaHTCHH H
(HUIepHBIX TPAKTOB
JUtst ”THPOKOMMYHHKa-
IIHOHHBIX CUCTEM.

Xoporio (6a30BbIi
YPOBEHbB)

OO1me MpUHIKIBL
GbYHKIHOHUPOBAHHS aHTCHH
u ycrpoiicts CBY B
TEJIEKOMMYHHUKAIIHOHHBIX
CHCTEMaX C yIETOM BIIHSHUS
YCIIOBHH pacrpOCTpaHSHUsI
PaaNOBOIIH.

BriOpath aHTeHHY U
buaepHyIO JHHUIO,
OLICHUTh UX TIAPAMETPHI
U BBINOJIHUTH
COTJIaCOBAaHUE
OTZEIBHBIX YCTPONCTB.

HexotopeiMu meTonamu
Y MOXET MPOBECTU
pacu€T OCHOBHBIX
rnapaMeTpoB U
XapaKTEPUCTUK aHTEHH
¥ GUIEPHBIX TPAKTOB
U THPOKOMMYHHKA-
IIHOHHBIX CUCTEM.

VY 1OBJIETBOPHUTENHHO
(TIOpOTOBBIN YPOBEHB)

Nmeer npencrasienue oo
OOMIMX MPHUHITUIIAX
(GYHKIIMOHUPOBAHUS aHTEHH
u ycrpoiicts CBY B
UH()OKOMMYHHKAI[HOHHBIX
cucTeMax.

BriOpath aHTeHHY 1
bumepHyIO INHAIO,

OLICHUTb UX NapaMETPBL.

Hmeet npezncrasieHue o
HEKOTOPBIX METOJaxX
pacuéra napameTpoB U
XapaKTEepUCTUK aHTEHH,
(buIepHBIX TPAKTOB.

CDOpMy.]'II/IpOBKa MoKa3aTesei u KPUTCPUCB OLICHUBAHUA JTaHHOM KOMIIETEHIINU IIPUBCJ/ICHA B

Tabiuue 4.2.
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Tabnuma 4.2. ®opMyaHpoBKa MMOKa3aTele U KPUTEPUEB OIICHUBAHMSI KOMITETEHITUN

OTnraHO (BBICOKHIA
YPOBEHbB)

3HaeT pu3ndeckue SBICHUS U
MIPOLIECCHI, TIPOUCXOASIINE B
MIPU3EMHOM CJIOE U B
noHocgepe, onpeaesomne
XapakTep pacrnpoCTpaHeHHUs
PaluoOBOJIH.

3HaeT (pu3nYecKue OCHOBEI U
MPUHIIUIIBI TOCTPOCHHUSI
aHTEHH U (HUACPHBIX
TPAKTOB.

Ymeetr 000CHOBaHHO
BBIOpAaTh HY)KHBIE
(dusHYecKre MOJIEIU U
MIPOBECTH OLIEHKY
rapamMeTpoB JMHUH
CBSI3H.

B 3agaHHOM 4acTOTHOM
IHMAIa3o0He CIIoco0eH
MIPEATIOKNTh AHTEHHO-
(bumepHbI TPaKT U
TIPOBECTHU PACUETHI €TI0
KOHCTPYKTHUBHBIX
1apaMeTpoB.

Bnageet ocHOBHBIMH
MeToJaMu pacuéra
apaMeTpoB JIMHUH CBA3U
C UCIOJIb30BAHUEM
(U3HMYECKUX MOJIETICH.
Brnaneet nHxkeHepHBIMU
METOAAMHU U MOXKET
TIPOBECTH PacCUET
apamMeTpoB U
XapaKTEPUCTHK aHTCHH H
(bUIepHBIX TPAKTOB.

Xopormo (6a30BbIH
YPOBEHbB)

Nmeer npencrasienne oo
o0mmmx puznyeckux
SIBJICHUSIX,, TPOMCXOIAIIUX B
OKOJIO3€MHOM MPOCTPAHCTBE,
BIIUAIONUX Ha
pacmnpocTpaHeHHe
PaJMOBOJIH.

3HaeT OCHOBHbBIC (DU3UUECKHE
MPUHIIUIIBI TOCTPOCHHUSI
AHTEHH U (DUIEPHBIX TPAKTOB.

CrocobeH npoBecT
OLICHKY [TapaMeTpOB
JIMHUY CBSI3H.
CnocobeH MpeIoxKUTh
AHTEHHO-(HICPHBIN
TPaKT U IIPOBECTH
pacy€Tsl €ero
KOHCTPYKTUBHBIX
napaMeTpoB.

Bnageetr HekoTOpEIMU
MeToJaMu pacuéra
MapaMeTpoB JIUHUU CBSI3U
C UCIOJIb30BAaHUEM
(U3MYECKUX MOJIETICH.
Bnageer nHkeHEpHBIMU
METOZaMH U MOXKET
TIPOBECTH PacuéT
apaMeTpoB U
XapaKTePUCTHK
HEKOTOPBIX THIIOB aHTCHH
" GUIEPHBIX TPAKTOB.

Y 10BNETBOPUTEIHEHO
(TIOpOroBHIit YpOBEHD)

Nmeer mpeacTasieHne 06
OTACIIbHBIX (bI/I3I/I'~IeCKI/IX
SABJICHUAX, IPOUCXOAANIUX B
aTMocdepe, OKa3bIBAIOIIUX
BJIMSIHUC Ha PacrpoCcTpaHe-
HHE PaHOBOIH.

Wmeer npeacrasnenne 00
OCHOBAaX TIOCTPOCHHUS aHTECHH
1 QUIEPHBIX TPAKTOB.

Mosxer npoBecTH
OLICHKY NTapaMeTpPOB
JIMHUU CBSI3U.

Mosxert BbIOpaTh
AQHTEHHO- (U ICPHBIH
TPaKT U IIPOBECTH
pacd€T HEKOTOPBIX €ro
KOHCTPYKTHUBHBIX
IapamMeTpoB.

Wmeer npeacrasBnenune o
HCKOTOPBIX ME€TOAax
pacdéra napameTpoB
JIMHUU CBA3H.

Wmeer npeacrasnenne 00
HWHXXCHEPHBIX METOAAX U
MO>KET IIPOBECTHU PacyET
rapamMeTpoB U Xapak-
TEPUCTHUK MPOCTEHIITIX
AHTEHH M (UIEPOB.

3. TunoBbie KOHTPOJIbHbIC 3aJAHUS

Jlyig peanuzanyy BhIIETIEPEYUCIICHHBIX 3a/1a4 00Y4YeHHsI UCIIONIb3YIOTCS CIEAYIOIIHEe

MaTepuabl:

TUIIOBBIE KOHTPOJIbHBIE 33/1aHUS WJIM UHbIE MaTepHalibl, HEOOXOIUMBIE JUIS OLIEHKH
3HAHWUW, YMEHUH, HABBIKOB U (MJIM) OIBITA JAESITEIbHOCTH, XapaKTEPU3YIOIINX ITaIlbI
(bopMHpOBaHKS KOMIIETEHIIMH B IPOLIECCe OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMBbl, B

COCTaBC:

3.1. TecTbl KAHTEHHBI».

B KaXJ10M TECTC HGO6XOI[I/IMO OTMETUTH ITPABUJIbHBIC OTBCTEI.

1. BHyTpeHHss 3a/1a4a TEOPUH aHTEHH IPUMEHUTENBHO K IMHEHHBIM aHTEHHAM O3HAayaeT
HaxOX/CHUE:
1) pacnpeznesneHust MOJs BHYTPH POBOTHHKA,
2) TeMmeparypbl BHyTPEHHHUX IIIyMOB,
3) 3amac€HHOI B aHTCHHE DHEPIHH,
4) pacrpezienieHe TOKa BOJIb MPOBOIHUKA,
5) BXOIHOTO CONPOTHUBIICHHS AHTCHHBI.
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1)
3)

1)
2)

4)

1)
2)

2. PerreHue BHeNIHEH 3a1a4 TCOPUU aHTEHH OIPEICIISET:
BXOJHBIE TTapaMeTPhl aHTEHHEI,
pacrpeeneHye o Uik TOKAa B AHTCHHE,
XapaKTePUCTUKH N3ITy4eHHS aHTECHHBI.
3. Kakwue u3 aHTeHH OTHOCSTCS K JTJMHEWHBIM aHTCHHAM O€TYIICH BOIHBI?:
U3ITydaTehb B BUJE OTKPHITOTO KOHIIA BOJHOBO/IA,
neTieo0pa3HeIi Bubpatop Ilucromskopca,
HITBIPEBas aHTEHHA ABMXKYIIETOCS TPAHCIIOPTHOT'O CPE/ICTBA,
MUIAHAPAYECKas CipalibHasi aHTeHHA.
4. K KkakoMy THITy aHTEHH OTHOCSITCSI pAMOYHBIC aHTEHHBI?:
JINHEWHBIC,
anepTypHBIE,
AHTEHHBIC PEIICTKH.
5. Uemy paBeH ko3phueHT 4 B hopmye IS OLCHKH MHHUMAIBHOTO PACCTOSHUS JI0

. A 2 /5 2
IPaHULbI JabHEN 30HBI /A > A(a + b) / A, eci MakcUManbHas (a30Basi MOTPENTHOCTD

cocrapister T/4?:

1) 4=1, 2) 4=2, 3) 4=3, 4) A=4.

1)
2)
3)

1)
2)
3)
4)
5)

1)
2)
3)
4)

6. HaxyioHHas mosspu3aliysi — 3TO Takas, y KOTOPOU BEKTOP K cocrasnser HEKOTOPBIN yTOJI:
C OCBIO JIMHEWMHON aHTEHHBI, PACIOIO0KEHHON HAKIOHHO K IUIOCKOCTH 3€MJIH,
C HaIlpaBJICHUEM PaCIpPOCTPAHECHUS BOJIHBI,
OTHOCHUTEIBHO TIOCKOCTH 3¢MIIH.
7. Kakyro nomsipu3aiiyio Ha3sIBalOT Bpallatoneics?:
BEPTUKAIIBHYIO,
TOPU30HTAIBHYIO,
HAaKJIOHHYIO,
Kpyrosyto,
SJUTMIITUYECKYIO.
8. VY kakux nojspusanui BEKTOp K COXpaHSET CBOIO OPUEHTAITUIO B MPOCTPAHCTBE?:
Yy BEPTUKAIbHOM,
Yy TOPU30HTAIIBHOM,
Y HaKJIOHHOMH,
Yy KpYrOBOM,
Y DJUTANITUYECKOH.
9. IlpaBuibHBIE COOTHOIMIEHUS MEXAY KO3 puireHTaMu yCuieH!s, HalpaBIeHHOTO
JEUCTBUA U OJIE3HOIO AECHUCTBUA:

D, =nG,
G, =D,
n=Dy/G,
n=G,/D,.
10. IllymoBas Temneparypa aHTEHHBI — 3TO TeMIIepaTypa:
Cpelibl, B KOTOPOH HAXOJIUTCS AaHTEHHa,
JI0 KOTOPOH pa30orpeBaeTcsl aHTEHHA B PEKUME IIEpEIayH,
COOCTBEHHBIX IIIyMOB aHTEHHBI B PEXHME IPHUEMa,
BHEIIIHHX [IyMOB, BO3/ICHCTBYIOIMX HA IIPUEMHYIO aHTECHHY,

COOCTBEHHBIX ¥ BHEIIHHMX IIyMOB HpHeMHOﬁ AHTCHHBI.
11. MHOXHUTEIb HAIpaBJICHHOCTH aHTCHHOM CHUCTEMBI — 3TO AuarpamMmma HaIpaBJICHHOCTU:

1) nUHEWHOrOo MPOBOJHUKA, IO KOTOPOMY TPOTEKAET MOCTOSIHHBIHN TOK,

2) COBOKYITHOCTH HANpaBJICHHBIX H3JIy4aTesel, 00pa3yomx pereTKy,

3) cuctembl TOYCYHBIX U3JTydaTesei, HaXOAAIIMXCS B y3JIaxX PeleTKH,

4) MHOXWTEIIb, Ha KOTOPBII HeoOXx0oauMo yMHOXHTH JIH snemenra, 4ro0s! momyunts J{H pemerku.
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12. Kak BIHSIOT IPpY paBHOAMIUTUTYJHOM paclpeelIeHUH JINHEeHHbIe (ha30BbIe N3MCHEHHS Ha
JH nuHelHOM aHTCHHBI?:
1) NpUBOAAT K CMELICHUIO HAIIPABJICHHUS MAKCUMa H3ITy4CHHUS,
2) TMPUBOJAT K YBEIHMYCHUIO YPOBHS OOKOBBIX JICTICCTKOB,
3) NPUBOIAT K ACHMMETPHHU YPOBHEH OOKOBBIX JICIECTKOB OTHOCHUTEIBHO INIABHOTO,
4) mpHUBOIAT K YIIMPEHHIO T1aBHOTO Jenectka TH,
5) MPUBOJAT K 3aIUIbIBaHUIO Hysel B JIH.
13. Cnoco0sbI moiaBieHus MOOOYHBIX (TUPPAKITUOHHBIX) MakcuMyMoB JIH B THHEHHBIX
penreTkax:
1) nupuMeHeHHE HATIPABJIECHHBIX JJIEMEHTOB,
2) yBeNMYEHHE IIara PeIeTKH,
3) yMeHblIEHHE mIara peneTKy,
4) npuMeHEHWE HEHATIPABJIEHHBIX JJIEMEHTOB,
5) He 3KBMIMCTaHTHOE PACTIONOKEHHUE HIEMEHTOB.
14. VY xakux HaCTPOCHHBIX BUOPATOPOB BXOJHOE COMPOTHUBIICHHE OOJBIIE IO CPABHEHHUIO C
BXOJHBIM COIIPOTHBIICHHEM TOHKOTO MOJYBOJIHOBOTO JIMHEHHOTO BUOpaTopa?:
1) Bubpatop Hamenenko,
2) BuOparop I[Tucrosnbkopca,
3) Bubparop bpayne.
15. V kakux HaCTPOCHHBIX BUOPATOPOB BOJIHOBOE COIIPOTUBIICHHE MEHBIIIE TI0 CPABHEHUIO C
BOJTHOBBIM COIPOTHUBIICHHEM TOHKOTO MOJYBOJIHOBOTO JIMHEHHOTO BHOpaTopa?:
1) BuOparop Hanenenko,
2) BuGpatop Iucronbkopcea,
3) BuGpatop bpaye.
16. VY xaxoii U3 aHTEHH B OCEBOM PEXKHUME M3IyUCHHUS BBIIIC HAPABICHHOCTH?:

1) Y TPEXBUTKOBON LMIMHAPUYECKON CIIMPATIbHOM AHTEHHBI,
2) y LIECTUBUTKOBOW LIUJIMHAPUYECKON CIUPATIbHON AHTEHHBI,
3) Yy TPEXBUTKOBOM KOHUYECKOU CIMPAIIBHON aHTEHHBI.
17. 'V kaxoif U3 aHTCHH B OCEBOM PEXKHUME HU3JTyUeHHs MUpe pabouunii tuana3on?:
1) Yy TPEXBUTKOBON HUIMHAPUYECKON CUPATIbHON aHTEHHBI,
2) y LIECTUBUTKOBOW LIUJIMHAPUYECKON CIUPATIbHON AaHTECHHBI,
3) Yy TPEXBUTKOBOW KOHUYECKOU CIUPAIIBHON AaHTEHHBI.

18. Kakyo nonspusanuio B 0CEBOM PEKUME U3TYUECHUS] UMEIOT CIIUPAJIbHBIC AaHTEHHBI B
HarpaBJeHuu Makcumyma J{H?:

1) BEPTUKAIBHYIO,
2) HaKJIOHHYIO,

3) KPYTOBYIO,

4) AITUNITHYECKYO,
5) TOPHU30HTATBHYIO.

19. Kakas u3 aliCPTYPHBIX AHTCHH HA BOJIHE OCHOBHOT'O THUIIA B CPCAHECM MMECT HAMITYydIIICC
CcorjiaCcoBaHue CO CBO6OZ[HOM HpOCTpaHCTBOM?Z

1) KPYTJIBIA BOJHOBOI,

2) HPSIMOYTOJIBHBII BOJHOBO/I,
3) CEKTOpHUAJIBHBII PyIIOp,

4) MUpaMUJIATEHBIN PyTIOP,

5) KOHHYECKHH PYyTIop.

20. VY xakoro u3 onTUMAaIbHEIX pPyHnopoB 1Ipru OANHAKOBBIX MAaKCUMAJIbHBIX pa3dMepax Ha BOJIHE
OCHOBHOI'O THUIIa BBIIIC HaHpaBJ'ICHHOCTB?:

1) y H-cekropuansHoro,
2) y E-cexropuanbHoro.
21. Kaxkue THITBI aniepTYpHBIX aHTCHH B PaJJHOIUANa30H MPHIILTH U3 ONITUKH?:
1) BOJIHOBOJIHBIC U3JTyJaTeIH,
2) PYIIOPHBIC aHTEHHBI,
3) AQHTCHHBI Ha 3aMEJISIONINX JIMH3aX,
4) AQHTEHHBI Ha YCKOPSIIOLINX JINH3AX,
5) 3epKaJlbHbIE AaHTEHHBI.
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22. Kakwue THIIBI aniepTYPHBIX aHTEHH B Pa/INOIUAITA30H MIPUIILTH U3 aKyCTUKU?:

1) BOJIHOBOJIHBIC U3JTy4YaTely,
2) PYIOpHBIC aHTCHHBI,
3) AQHTCHHBI HA 3aMEUISIONIHNX JINH3AX,
4) AQHTCHHBI Ha YCKOPSIIONINX JINH3AX,
5) 3epKalIbHBIE AHTEHHEI.
23. Kaxoii npoduip uMeeT Maoe 3epKano B Kiaccuueckoii cxeme Kaccerpena?:
1) chepuIecKuii,
2) mapaboInIeCKuii,
3) THIIEPOOTMYECKUH,
4) ST THYECKUH.
24. Kakoii npoduis ©UMEeT Majioe 3epKajlo B KilacCuueckoi cxeme ['peropu?:
1) chepuueckuii,
2) napaboJInYeCcKuii,
3) rUnepOOIMIECKHIA,
4) DIUTUNITHYECKHUH.

3.2. TeMbl KOHTPOJIBbHBIX padoT
. ®unepHbIe TPaKThI
. AHTEHHBI
3. PacnipocTpaneHue paiuoBOJIH

N =

3.3. TeMbI JOMALIHUX 3aaAHUH
. JIunum nepenauu ¢ T-BoiHaMu
. BorHOBOIHBIE TMHUY TIepeIavn
. Harpy>xeHHbIe oTpe3ku GpuaepoB
. Y3KOITOIIOCHOE ¥ IIIIPOKOIIOIOCHOE COTTIACOBAHME
. [lapameTpsl 11 XapaKTEPUCTUKH aHTCHH
. JInneiinble aHTEHHBI
. BomHOBOIHBIE M3MTyYaTeNy U PYMOPHBbIC aHTCHHBI
. JINH30BBIC aHTCHHBI
. 3epKanbHbIC AaHTEHHBI

O 0 1N LN KW —

3.4. Tembl caMOCTOATEJIbHOI PaboThI
CoBnaaroT ¢ NpuBEAEHHBIME B MTyHKTax 3.2. u 3.3. TeMaMM KOHTPOJIBHBIX paboT U
JIOMAaIIIHUX 3aJlaHu.

3.5. Dk3aMeHalHOHHBIE BONIPOCHI

1. CoctaB u cTpoenue arMochepsl 3emin: Tporochepa, ctparochepa, nonochepa. Mx croiicta u
napameTpbl. X0Jl 3aBUCUMOCTH TEMIIEPATYPHI M JaBICHHS OT BHICOTHI.
2. dusnyeckue sBJICHUS IPU PaCIPOCTPAHEHUHU PAJMOBOJIH: HHTEpdepeHIHs, 1uppakuus, peppakius,
paccesiHue, MOTJIONIEHHE.
3. PacnipocTpaHenue painoBoIiH B cBOOOIHOM TpocTpaHcTBe. O0JIACTh, CYIIECTBEHHAS MIPH
pacrpoCTpaHEeHUH, U OCHOBHBIE IOTEPH B PAAHOJIMHUH.
4. ®aKTophl, BIUAIOIINE Ha PACIPOCTPAHEHNE PAJIMOBOJIH: 3€MHAsl IOBEPXHOCTD, Tponocdepa,
nonochepa. DyHKIUS OCIHAOTCHHS.
5. Paccrosinue npsimoii BuaumocTy. UaTepdhepeHInoHAbIE POPMYITBI B CITydae TIOCKOW 36MHOM
MIOBEPXHOCTH.
6. Y4acToK MOBEpXHOCTH, CYIIECTBEHHBIH MpPH OTpaXeHWH BONH. OTpa)keHHE PaJMOBOIH OT HEPOBHOM
3eMHOM noBepxHocTu. Kpurepuii Penest. Posib KOHIEBBIX Y4aCTKOB TPacChl.
7. Yuet chepuunoctu 3emMian B MHTEpPepeHUMOHHBIX (hopMmynax. [IpuBeaeHHbIE BHICOTH aHTEHH.
8. Pedpakius paguoBonH. Buaesl TpomocdepHoit pedpakimu. DKBHUBAJICHTHBIH paguyc 3eMiiu.
TpomocdepHbie BOITHOBOIBI.
9. Dnekrpuyeckue napameTpsl nHoHOochepsl. Bausaue MmarautHoro nons 3emnu. Monocdepusie u
MarHuTHble Oypu. PacnpocTpaneHne BepTHKAIBLHO HAIIPaBICHHBIX BOJIH. Kputnueckas yactora.
10. PactipocTpaHeHne HAKIIOHHBIX BOJTH B HOHOChEpe. 3aKOH CeKaHca. 30HBI MOTYaHusI. MaKCHUMabHO
NPUMEHUMAs YacToTa.
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11. Ocobennoctu pacnpoctpanernus Y KB B TOpOICKHX yCITOBHSX.
12. 3amupanwusi: THITH U TapaMeTphl. PasHeceHne: Ha3HAUCHHE U BHIIEL.

21. Jlunun nepenaun CBY. Kitaccudukanus, TexHuueckue TpeOOBaHUS, OCHOBHBIC TTApaMETPhI H
XapakTepucTuku. BoiHOBoe conpoTuBieHue, nucnepceus. Paguonuaus.

22. 3akpsIThie TuHAN Tiepenaun CBY: koakcranbHbBIC W BOJTHOBOIHBIC pa3IMIHBIX THIIOB. Kputndeckue
JUIMHBI BOJIH. BoJIHA OCHOBHOI'O THIIA U BBICIIIME THUIILI BOJIH.

23. JIuaun nepenavyr OTKPHITOTO THIIA: JBYXIPOBOIHBIE, TIOJIOCKOBBIE, C TIOBEPXHOCTHOW BOJIHOM,
BOJIOKOHHO-OIITHYECKHEC.

24. MatemaTtuueckasi Mojens tuauu nepeaaur CBY. BonHOBOM U KJIacCUYECKU MOX0bI, CBA3b MEXIY
uumu. Pactipenenenus E u H, pesonancurie n skBuBaneHTHole ceuenus. I, KCB, KbB, pexuMsi.
IloBenenue moayns I' B uacanbHbIX U pEAIbHBIX JTUHUSX.

25. Tpancdopmarius CONPOTUBIICHHS B THHUU Tiepeaadn. [lonsTre nuielihoB, UX BXOIHBIC
conpoTuBieHUs, npuMeHenus. Kpyrosas nuarpamma Bonsnepra —Cmuta, €€ moCTpoeHHE U TPUMEHEHUSI.
26. Y3KOMOJIOCHOE COTJIACOBAHHNE AKTUBHBIX M PEAKTHBHBIX HAIPy30K: YETBEPTHBOIHOBBIC
TparcpOpMAaTOpHI, TOCTIeNOBATENFHBIE U TTapaIIeIbHbIe KOMICHCHPYIOINE peakTUBHOCTH. MxX
peanu3ainus B BOJTHOBOJHOM TEXHUKE U CXEMbI 3aMEILCHUSI.

27. TUTIOBBIC DIIEMEHTHI AJIsT KOAKCHAIBHBIX U BOTHOBOAHBIX JIIT CBY: akTHBHEIC M peaKTHBHBIE
Harpy3KH, 4YeTBEPTHBOJIHOBBIE U30JISITOPBI, IOBOPOTHI, KOAKCUAJIbHO-BOIHOBOJHBIEC MIEPEXOIbI.

28. OOBEMHBIE PE30HATOPHI, UX BKIFOUYCHHUS B TPAKT. THIIBI KOJICOAHU#, HATPY)KEHHASI U HEHArPYKCHHAs
nobpotrHoctu. [Ipumenenus.

29. Muoronomocauku CBY. Marputst [S], [Z], [Y]. UcnbiTarenbHbIE peXUMBI, HAX0XKICHUE
3JIEMEHTOB MATPHII, UX (PU3HMUYECKUH CMBICIL.

30. Muoronomtocarku CBY. CBoiicTBa B3aMMHOCTH, CHMMETPHH, HETUCCUTIATUBHOCTH. M 1eanpHbIe
MaTpHIIbL.

31. IlpuHUMI JEKOMITO3ULIUY MIPH AHATIU3E COCTABHBIX MHOTOIOJIFOCHUKOB.

Martpuna [A] , hpusnueckuii CMBICI €€ 3JIEMEHTOB, CBS3b ¢ MaTpullek [S].

32. VineanbHble BEHTWIb, UPKYJISATOP U HAPABJICHHBIN OTBETBUTENb, UX MATPHIIBI [S], CBONCTBA U
Ha3HauYCHHUE.

41. JanpHss, TPOMEXYTOUYHASI M OJIMYKHSSL 30HBI aHTEHHBI. MIX IpaHUIIbI U CBOHCTBA MOJCH.

42. HazHauenue u knaccuduranus anteHH. AmrumatyaHas J|H, Hopmuposka, e€ ¢popma u mupuHa,
rpaguueckoe n3odpaxenue. ®a3oBeiil neHTp. LleHTp u3nyyeHus.

43. MOIIHOCTh U COTIPOTHBJICHUE U3TYUeHH aHTeHHBI. BX0/IHOE COpOTHUBRIIEHHE.

44. Tlonspuzanus, e€ B, HEOOXOAUMOCTb Yu€Ta npu npuéme. IIpuHIUT 3IeKTPOANHAMUYIECKOTO
NnoJ00HsI U ero UCIOJIb30BaHUE IIPU UCCIIEIOBAHNH aHTECHH.

45. KH/, KITJI u KY antennsl. [eiicTByromas nimuHa. J[namna3on pabodmx 4acToT.

46. IlpuémHublie aHTeHHbI. DKBUBaJIeHTHas cxema. @opmyna Heiimana ms 9/1C.

[IpyHIKTT B3aMMHOCTH M €70 UCIIOJIB30BaHHUE MIPH UCCIICJOBAHNN aHTEHH.

47. DddexTrBHAs MIoMaab aHTeHHBI, cBsa3b ¢ KH/I u aeiictByromieii punoit. [llymoBas Temmneparypa,
IIyTH €€ CHUXKEHUSI.

48. Pexxum cunbHOro currana B paguonuann Ha HY u CBY. DHepreTndeckrne COOTHOIIEHUS

Ha CBY B nenu npuéMHON aHTEHHBI B COTJIACOBAHHOM M PacCOITIACOBAHHOM PEXKHUMAX.

49. CumMmeTpHuUHBIHN dNeKTpudecKkuii Bubparop. Pactpenenenue Toka, JIH, conpoTusienne u3nydeHus,
nercrByromas anuHa, KH/I, BXogHoe conpoTUBIEHUE.

50. KoHCTpYKIIMH CUMMETPHUYHBIX 1 HECUMMETPUUYHBIX BUOpaTopoB. CrOoCcO0B! MX MUTaHUS OCPEACTBOM
JBYXIIPOBOJHOMN U KOAKCHAJIbHOM JIMHUI.

51. CriocoObI paciiupenus pabouero nuana3ona BuOpaTtopHbix anteHH. llenessie usnydarenu. [TpuHiun
JIBOMCTBEHHOCTH U €T0 HCIIOJIb30BaHUE NTPH UCCIIEIOBAHUN aHTEHH.

52. AHTeHHbI Oeryiieil BOJHBI: CIIUPabHBIC, JUAIEKTPUIECKHE, TUPEKTOPHBIC. Y CTPOMCTBO, IPUHIIUTL
JIEUCTBUSA, IPUMEHEHUSL.

53. BonrHOBOAHBIE U3ITydaTeNN U PyNIOPHBIE aHTEHHBI. ANTEPTYPHBIM METOI pacuéra. Y CTpOHCTBO,
MIPUHLUI IEHCTBUS, TPUMEHEHUS.

54. JIuH30BBIE aHTEHHBI HA 3aMEJISIONINX M YCKOPSIOUINX TuH3ax. JIun3el JlroneOepra. Y cTpoicTBo,
MIPUHLIMT 1EHCTBUS, TPUMEHEHUSI.

55. INapabonnyeckue 3epKajibHbIE aHTEHHBI, OJJHO3EPKaJIbHAS U IByX3epKalbHasl CXeMbl. ATIepTYpHBIN
METOJ pacuéra. Y CTpONHCTBO, IPUHLUII ACUCTBUS, IPUMEHEHHUS.
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4. MeToau4eckue MaTepuasibl
Jist obecriedennst yaeOHOTO MpoIiecca U perieHus 3a1a9 00ydeHUs UCTIOb3YIOTCS
COBMAJIAIONIHE ¢ MYHKTOM 12 paGouel mporpaMMsbl 10 AUCHHUIUIMHE CIeIYIONINEe METOIUYECKUE
MaTEpUAIIbI:

4.1 OcHoBHasi JIuTepaTypa:

1. PactipocTpaneHue paliOBOIH ¥ aHTEHHO-(PHIEPHBIC YCTPOUCTBA [ DICKTPOHHBIN pecypc]:
Yuebnoe nocobue ¢ rpupom Cu6POYMO / Bysnos 10.U., Tommun I'.T".; Tomck: TYCVYP,
2013. — 300 c. — Pexxum mocryma: http://edu.tusur.ru/training/publications/3608

2. AwnteHHsl [OnexTpoHHBIN pecypc]: Yueonoe nocodue / I'omunu I'. I'.; Tomck: TYCVYP,
2012. — 145 c. — Pexxum nocryna: http://edu.tusur.ru/training/publications/2794

4.2 JlomosiHMTEIbHASI JIUTepaTypa:

3. Verpoiictea CBY u anTeHHBI [DneKTpoHHBIH pecypc]: YueOHoe nmocodue / B. A.
3amotpunckuid, JI.W. lllanruna; Tomck: TYCVYP, 2012. — 223 ¢. — Pexxum nocryna:
http://edu.tusur.ru/training/publications/712

4. VYcrpoiictea CBY u anTennsl: YueOnuk ais By308/ [[.M. Bockpecenckuit u np. — M.:
Pamuorexnuka, 2006. — 375¢. (20 3k3.)

5. T.A. Epoxun u np. AHTeHHO-(pHUAEpHBIE YCTPONUCTBA U PACIPOCTPAHECHUE PATHOBOJIH.
M.: T'opsiuas nmunus — Tenexkom, 2004. — 491 c. (42)

4.3 Obs3aTe/ibHbIE Y4eOHO-MeTOJHYeCKHE MOCOOU:

6. Ycrporictea CBY u anTeHHBI [ DNEKTPOHHBIA pecypc]: Y4eOHO-MeTOHYeCKoe mocodue
[0 OpraHMu3alKi caMocTosATeNnbHO paboThl cryaeHtoB / I'. I'. I'ommn — Tomck: TYCVYP,
2010. — 42 c. Pexxum noctymna:http://edu.tusur.ru/training/publications/7

7. CkanspHblil aHanmM3aTop nmapaMmeTpoB 1eneit P2M [OnexTpoHHbIi pecypc]: PykoBoacTBo
K jaboparopuoit padore / I'ommn I'.I'., dateeB A.B. Tomck: TYCYP, 2012. — 36 c. —
Pesxxum noctymna :http://edu.tusur.ru/training/publications/3729

8. UccnenoBanue auarpaMMbl HapaBJIEHHOCTH Mapa00IMueCKOi aHTEHHBI 110 U3MEPEHUSIM
MoJisl B 1anbHEl u OivkHEH 30Hax [DneKTpoHHBIH pecypc]: PykoBoncTBo k mabopatopHoit
pabore / I'omwun I'.I'., ®areeB A.B. — Tomck: TYCVYP, 2013. — 18 c. Pexxum nmocryna:
http://edu.tusur.ru/training/publications/3700

9. HccnenoBanue MUAIIEKTPUYECKUX aHTEHH [ DJIEKTPOHHBIN pecypc]: PykoBoacTBo k
naboparopHroii padore / I'omun I'.I'., @areeB A.B. — Tomck: TYCVYP, 2013. — 23 c. Pexxum
noctyna: http://edu.tusur.ru/training/publications/3722

10. HccnenoBanue GpeppUTOBBIX BEHTUIIEH U IIUPKYISITOPOB [ DIEKTPOHHBIN pecypc]:
PykoBoacTBo k mabopaTopHoit padote // [lagycosa E. B., Cokomnora XK. M., Hukudopos
A.H., ®areeB A.B. — Tomck: TYCVYP, 2013. — 27 c. Pexxum noctymna:
http://edu.tusur.ru/training/publications/3730

11. VccnenoBanue BIUSHUS paclpeAeNieHus Mol B paCKpbIBE aHTEHHBI Ha €€ Tuarpammy
HaIpaBJIECHHOCTH [DJIEKTPOHHBIA pecypc]: PykoBoacTtBo k mabopaTopHoit padore / I'omuH
I'T., ®arees A.B., lllanruna JL.U.— Tomck: TYCVYP, 2013. — 28 c. Pexum pgocryna:
http://edu.tusur.ru/training/publications/3699

12. Tommn I'.I'. AntenHsl u ¢uuepbl. COOpHMK 3anau c (opMyJaMH U peIIeHUSIMU
[DnexTponHbIi pecypc]: YueoHoe mocobue. — Tomck: TYCVYP. — 2012. — 237¢. Pexum
nocryma: http://edu.tusur.ru/training/publications/2795 (y4e6HO-MeTOaMYECKOE TTOCOOUE TIO
NPaKTUYECKUM 3aHSATHSIM)
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