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AHHOTALIMA

JucuunnuHa «YcTpoiicTBa cBepxBbICOKOM YacToThl (CBY) W aHTEHHBI» BXOJIUT B
o0pa3oBaTeNbHyI0 MpPOrpamMMy BBICIIErO0 OOpa30BaHMs — MPOrpaMMy CIELUAIUTETa IO
HampaBlieHUI0 moAroToBku/ crenuanbHocTd 11.05.01 «PagmosnexkTpoHHbIE CHCTEMBI U
KOMIUIEKCBI» HAIlPaBI€HHOCTH «Palno3/IeKTpPOHHbIE CUCTEMBI TNepeadyd HHPOpMaIU».
Jucuuruinza peanusyercs kapeapoit «Ne21».

JucuuninuHa HaueneHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIIEAYIOIIUX KOMIIETEHIUHI:

OIIK-1 «Crnocoben mpeacTaBUTh aIeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUN HAay4HYIO
KapTUHY MHUpPAa Ha OCHOBE 3HAHUS OCHOBHBIX IIOJIOKEHUI, 3aKOHOB U METOJOB €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKN

OIIK-2 «Cnoco0eH BBIBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIeM, BOZHUKAIOLINX
B Xole ImpodeccnoHalbHON JAEATeTbHOCTH, W MPHUMEHSTh COOTBETCTBYIOLIIMN (DU3HKO-
MaTeMaTHYECKUI anmapar A uX popManu3anuy, aHauu3a U IPUHATUS PEIICHUSD)

OIIK-3 «CmocobeH K JOTHYECKOMY MBINIIEHUI0, O00O0OIIEHHI0, MPOTHO3HPOBAHHUIO,
MIOCTAaHOBKE MCCIIEIOBATEIbCKHUX 3a/1a4 M BBIOOPY IyTel MX JOCTHXKEHUS, OCBOCHHUIO PabOThI Ha
COBPEMEHHOM HM3MEPHUTEIbHOM, JUAarHOCTUYECKOM U TEXHOJOTMYECKOM 000pyJOBaHUH,
UCTIOJNIB3YEMOM U PELICHHS pa3IMYHbIX HAyYHO-TEXHUUYECKUMX 3aJad B  objactu
PaAMOAIEKTPOHHON TEXHUKU U UH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

OIIK-5 «Cnoco0GeH BBINOJIHATH ONBITHO-KOHCTPYKTOPCKHE PpabOTBl € ydueToM
TpeOOBaHUII HOPMATHBHBIX JOKYMEHTOB B O00JIacTH pPaJMOdJIEKTPOHHOM TEXHUKH U
UH(POPMALMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJIOT Ui

OIIK-6 «CrmocoOeH yuYWThIBaTh CYIIECTBYIOIIME W TICPCICKTUBHBIE TEXHOJIOTHH
IIPOM3BOJICTBA PAAMOANIEKTPOHHOM ammapaTypbl IPU BBIIOJIHEHUH HAy4YHO-UCCIIEI0BATENbCKON
OTIBITHO-KOHCTPYKTOPCKHUX paboT»

OIIK-7 «CrocobeH MOHUMATh HPUHIMIBI paboThl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHI U UCIONIb30BaTh UX VISl PEIICHHUs 3a/1a4 MPo(ecCUOHAIBHOMN 1eATeIbHOCTI

OIIK-8 «Crnoco0eH HCIoIb30BaTh COBPEMEHHBIE MPOTPaMMHBIE U MHCTPYMEHTAJbHBIC
CpelCTBa KOMIBIOTEPHOIO MOJEIUPOBAHUS AJIS PELICHUS Pa3IUYHBIX MCCIEA0BATEIbCKUX U
po(hecCHOHANBHBIX 33729

ConepkaHue AMCLUMIUIMHBI OXBAaTBHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C MapaMeTpamu
nepenarommx 1 npueMHbsix anteHH CBY nuanasona. B nucnuiuinee paccMaTpuBarOTCs: IPUHLINIL
NENCTBUS,, TEOMETPUUYECKUE M DIEKTPUUECKHE XapaKTEPUCTHUKU pPa3IMYHBIX THUIOB AHTEHH:
BUOPATOPHBIX, IIETEBBIX, PYIIOPHBIX, TUH30BBIX, 3ePKAIbHBIX, a TAK)KE HAINPABJICHHbIC CBOICTBA
cuctembl u3nydareneil. [IpuBonsarcs cBeneHus o0 OCHOBHBIX YCTpOHCTBax (hMIEPHOTO TpakTa
CBY pauama3oHa: JENWUTENSIX MOIIHOCTH, HAIIPaBIEHHBIX OTBETBUTENAX, BpALIAIOLINXCS
COUWICHEHHUSX, AHTEHHBIX MEPEKIIIoYaTeNIax 1 JIp.

[IpenoaBanre MUCIMIUIMHBI TPEIyCMAaTpUBACT cleAyiomme (GopMbl  OpraHU3aIUH
y4eOHOro mpoiiecca: JIEKINH, J1a00paTopHble pabOoThl, MPAKTUUECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
paboTa cTyZieHTa, KOHCYJIbTALUH.

[IporpamMmMoli AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B popMe IK3aMeHa.

OO0masi TpyJOEMKOCTh OCBOGHHSI AWCIMILIMHBI COCTaBISET S5 3aueTHBIX enuHui, 180
JacoB.

SI3pIK 00y4YEHUS 110 TUCIUITIIMHE KPYCCKUN »



1. TlepedyeHb nmuaHUPYEMBIX pPe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE

1.1. Ienu npenojaBaHus AUCHUIUINHBI

enbto npenogaBaHusi JUCLUILIMHBL « Y CTpOWCTBa cBEpXBbICOKOI yacToThl (CBY)
U AQHTEHHBI» sBIsEeTCA: (OPMHpPOBAHUE MPO(PECCHOHATBLHON IOATOTOBKH CHELMAIMCTOB IO
HanpaBienuio 11.05.01 -  «PagmosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCH» B 00JacTu
COBPEMEHHBIX aHTeHH U ycTpoiicTB CBY ; 03HaKOMJIEHHE ¢ KPYrOM MpoOJieM, CTOSIINX Mepes
pa3paboTyMKaMi aHTEHHO-(DUIEPHBIX CHCTEM HA3eMHBIX M OOPTOBBIX PaJNOJIOKALMOHHBIX
CTaHLUH; TMOJIyYeHHE NPAKTUUYECKUX HABBIKOB I0 HKCIEPUMEHTAIBHOMY MCCIIEJOBAHUIO U
HacTpoiike aHTeHH U ycrpoiicte CBY; [IOJJy4eHUE HABBIKOB II0 pacyery U
aBTOMAaTH3UPOBAHHOMY pacueTy aHTeHH M ycTpoiictB CBU u ymeHue ux HCIOJIb30BaHUS MpU
TEXHUYECKOM OOCIIyKUBAaHUM U HACTPOIKE paMOTEXHUYECKUX YCTPOUCTB U CUCTEM , B HAYUHO-
UCCIIEIOBATEIbCKOW M IPOM3BOJCTBEHHOM JEATENbHOCTH B 00JacTAX JIOKAlMOHHOTO,
HABUTALIMOHHOTO U CBA3HOI'O HA3HAYECHMUS..

1.2. JlucuuminHa BXOJAUT B COCTaB 00sA3aTeNbHOM YacT 00pa30BaTEIbHON MPOrpamMMbl
BhIcIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb mIaHUPYEMBIX pPE3yIbTATOB 00YUYEHMSI MO JUCIUIINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMH pe3yibTatamu ocBoenust OI1 BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYarOIIUICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHU
KOMIIETEHIIUSIMU WM UX YacTAMU. KoMmeTeHIIMM U HHAMKATOPbl UX JOCTHKEHHS NPUBEICHBI B
tabnuue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMHA U MHIMKATOPOB MX JTOCTHKEHHUS

Kareropus (rpymnmna) Kon n HaumeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIETCHIINH KOMIETCHINH JOCTHKEHHS] KOMIIETEHIIUU

OIIK-1 Cnocoben
MIPEACTABUTH
aJICKBAaTHYIO
COBPEMEHHOMY
YPOBHIO 3HAHU I OIIK-1.B.1 BnageTs HaBbIKAaMU
Ob6mmenpodeccroHanbHble | HAYYHYIO KapTUHY UCTIONIb30BaHUs 3HAaHUN (UBUKH U
KOMIIETEHIINU MHpa Ha OCHOBE MAaTEMaTUKU IIPU PELIEHUN MPAKTUYECKUX
3HaHUS1 OCHOBHBIX 3a1a4

MIOJIOJKEHM, 3aKOHOB
1 METOJ/IOB
€CTECTBEHHBIX HAYK U
MaTE€MaTHKU

OIIK-2 Cnocoben
BBISIBIISATh
€CTECTBEHHOHAYUYHYIO
CYILIHOCTb IpobJIeM,
BO3HUKAIOIIKX B XOJI€
npogeccuoHaIbHON
JIESATEIbHOCTH, U OIIK-2.3.1 3HaTh poUIBHBIE pa3aeibl
OPUMEHSTh MaTeMaTUYECKUX U €CTeCTBEHHOHAYYHBIX
COOTBETCTBYIOIINN JTUCLUIINH

buzuko-
MaTE€MaTHYECKUI
anmapar JJis ux
dbopmanuzanum,
aHaIu3a v MPUHATHUS
pelieHus

Oo6menpodeccroHalbHbIE
KOMITCTCHITHH

Oo6menpodeccuonansusie | OIIK-3 CrnocoGeH k OIIK-3.3.1 3HaTh METO/IbI pelIEHUs 3a/1a4




KOMIICTCHIIN

JOTHYECKOMY
MBIIUICHHIO,
0000111eHHIO,
MPOrHO3UPOBAHHUIO,
MIOCTaHOBKE
UCCIIEIOBATELCKUX
3a1a4 ¥ BEIOOPY
IyTEU UX
JOCTIKEHUS,
OCBOCGHHIO PabOThI Ha
COBPEMEHHOM
U3MEPUTEILHOM,
JMarHOCTHYECKOM U
TEXHOJIOTHYECKOM
000py1I0BaHUH,
UCTIONB3YEMOM JUIS
peIIeHusl pa3InIHbIX
HAYYHO-TEXHHUECKHUX
3aa49 B 00JIaCTH
pPaznodIEKTPOHHOM
TEXHUKHU U
uH(GOPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI

aHaIu3a U pacyeTa XapakTepUCTUK
PaMO3IEKTPOHHBIX CUCTEM U YCTPOMCTB €
IPUMEHEHNEM COBPEMEHHBIX CPEJICTB
U3MEPEHUs U IPOSKTUPOBAHUS
OIIK-3.Y.1 yMeTh BBIOIHITH HACTPOUKY
BCIIOMOTaTeNbHOI'0 000PY/I0BaHUS B
COOTBETCTBUU C MapaMeTpaMu
aHAJIM3UPYEMBIX y3JI0B U OJIOKOB
PaAMOAIIEKTPOHHBIX CUCTEM U YCTPONCTB

O6menpodeccrnonanbHbIE
KOMIICTCHIINU

OIIK-5 Cnocoben
BBITIOJHSATH OIBITHO-
KOHCTPYKTOPCKHE
paboThI C yueToM
TpeboBaHMi
HOPMATHUBHBIX
JIOKYMEHTOB B
obnactu
PaauOdIEKTPOHHOMN
TEXHUKH U
UH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OIIK-5.3.1 3HaTH OCHOBHBIE METOIBI
MIPOSKTUPOBAHHUS, UCCIICIOBAHMS U
OKCIUTYaTaIluH CTIeIUATbHBIX
PAIMOTEXHHYECKUX CHCTEM

Oo6menpodeccroHalbHbIE
KOMITCTCHITHH

OIIK-6 Cniocoben
YYHUTHIBATH
CYIIECTBYIOIINE U
MIEPCIICKTHBHBIE
TEXHOJIOTHH
MIPOU3BOICTBA
PaIruodlIeKTPOHHON
anmapartyphbl Ipu
BBITTOJIHEHUH HAYYHO-
HCCIIeI0BAaTEIbCKOM
OIIBITHO-
KOHCTPYKTOPCKHX
pabot

OIIK-6.3.1 3HaTh COBpEMEHHBIE TCHICHIIUN
pa3BUTUSA JIEKTPOHUKHU, U3MEPUTEIILHON U
BBIUMCIUTEIFHON TEXHUKH,
UH(POPMALIMOHHBIX TEXHOJIOTHH

O6menpodeccronanbHbIe
KOMITCTCHIIHH

OIIK-7 Crocoben
TIOHUMATh MTPUHITUIIBI

OIIK-7.Y.1 ymeTs NpUMEHSATH
COBpEMEHHbIE MH(OpMaIOHHBIE




paboThI TEXHOJIOTUH U TIEPCIICKTHBHBIE METOIbI
COBPEMEHHBIX HCKYCCTBEHHOI'O MHTEJIJIEKTA JUIsl PELICHUs
UH(POPMAIIMOHHBIX 3a1a9 IpoQeCcCHOHATIBLHOMN e TETEHOCTH
TEXHOJIOTUMN U
UCTIONIb30BaTh UX JUIS
peleHus 3aaau
pohecCHOHATLHOM
JeSITeIbHOCTH

OIIK-8 Cnocoben
UCIIOJIb30BaTh
COBPEMEHHBIE
pOorpaMMHBIE U
UHCTPYMEHTAJIbHBIE
ObmenpodeccuoHanbHbIe | CpelICTBA OIIK-8.3.1 3HaTh COBPEMEHHOE COCTOSIHUE
KOMIIETEHIINH KOMIIBIOTEPHOTO o0acTi nMpo(hecCHOHATBHON AEITETPHOCTH
MOJICIIUPOBAHUS IS
pelIeHNs pa3IMYHbIX
UCCIIEI0BATEIbCKUX U
pohecCHOHATBHBIX
3a1a4

2. Mecro nucuumuinzsl B cTpykType OI1
JucuuminHa MokeT 0a3MpoBaThCsl Ha  3HAHMSX, paHee HNPUOOPETEHHBIX
00yYaroMMUMUCH MPH U3YYECHUH CIIeYIOMNX TUCIUTUINH!
— « DIEeKTpoAMHAMUKA U PACIPOCTPAHEHUE PAAUOBOIH)

3HaHUA, MOJYYEHHbIE NPH HM3YyUYEHHHM MarTepuana JIaHHOM AMCIUIUIMHBI, UMEIT Kak
CaMOCTOATCIIbHOC 3HAYCHUC, TaAK U MOT'YT MCITIOJI30BATHCA MMPU U3YUCHUHN APYTUX OUCHHUILINH:
— «Ycrpoiictea [IOC».

3. OOBeM U TPYIOEMKOCTh JUCITUTLTAHBI
Jlannbie 00 oOmieM o0beMe AUCIUIUTHHBI, TPYJAOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 1O AUCUUIUINHE (M paclpepeNieHhe 3TOH TPYI0EMKOCTH 10 CEMeCTpaM) MPEACTABIICHBI B
Tadmmie 2.

Tabmuua 2 — O6beM U TPYAOEMKOCTh AUCIUIITMHbI

TpynoemkocTs Mo
Bun yuebHolt paboThl Bcero ceMecTpam
Neb
1 2 3

Oowan mpyooemKkocmp ouCyuUnIuUHLL, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil n0020moeKu
Ayoumopnsie 3anamus, BCEro yac. 68 68
B TOM YHCJIE:

nexru (JI), (gac) 34 34

npaktuyeckue/cemurapckue 3aaarus  (113),

(dac)

naboparopusie pabotsl (JIP), (vac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (dac) 76 76




Buo npomescymounoit ammecmayuu: 3ader,
mudd. 3auer, sk3ameH (3auer, Hdudd. 3ay, OK3. OK3.
OK3.#%)

*% o
IIpumeuanue:  kaHIUIATCKHIA SK3aMEH

4. CopepxaHue JUCIUTUIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUILIMHBI IO pa3fieiiaM U BUIaM 3aHSATH.
Paznensl, TeMBl AUCHUIIINHBL U UX TPYAOEMKOCTh MPUBEEHBI B TAOIHUIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBI, HX TPYAOEMKOCTh

Pazaensl, TeMBI TUCIHITITHHE Jlexknuun 113 (C3) JIP KII CPC
(gac) (gac) (qac) (qac) (qac)
Cemectp 6
. Paznen 1. [Ipunimmne: 3 4 7
¢byHkuroHupoBanus ycrpoiicts CBU
W aHTCHH

Tewma 1.1. Haznauenue u posb
aHTEHHO-(HUICPHBIX YCTPOICTB B
PaZMOTEXHUYECKUX CHUCTEMAX;
Tema 1.2. Knaccudukanus nuHuit
nepeauy;

Tema 1.3. OCHOBHBIE 2JIEKTPHUUECKHE
XapaKTepUCTUKH JTMHUN Niepeaayi;
Tema 1.4. PexxuMbl BOJIH B TIMHUAX
nepeauy;

Tema 1.5.06mue MeTos!
COI'JIACOBAHUS C HATrpy3KOH

Pazmen 2. CuMMeTpUUHBIA BUOpaTOp B 3 4 7
CBOOOJTHOM TIPOCTPAHCTBE

Tema 2.1. Pacnipenienenue Toka u
3apsia Ha TOHKOM BUOpaTope

Tema 2.2. ITone nznyueHus
CUMMETPUYIHOTO BUOpATOpa B
naJIbHEH 30HE

Tema 2.3. XapakTepUCTUKH U3Ty4EHUS
CUMMETPUYHOT0 BHOpaTopa

Tema 2.4. CummeTpupyromue
YCTpOMCTBA

Pasnmen 3. HanpaBiieHHbIE CBOMCTBA 6 4 7
CUCTEMBI U3JIydaTresei

Tema 3.1. [Tone uzmyyeHus: CUCTEMBbI
n3iryqaresen. Teopema
MIEPEMHOKECHHUSI.

Tema 3.2. [IpuHiun kayanus gyda B
HEMOABIKHON TUHENHOMN CUCTEME
Tema 3.3. HanpaBneHHble cBOHCTBa
AHTEHHOM PEIIETKU C OCEBBIM
U3JIy4YeHUEM (aHTEHHA «BOJHOBOM




KaHa)
Tema 3.4. KoMIUieKCHBIE BXOIHEIE
COTIPOTHUBIICHUSI CUCTEMBI BUOPATOPOB

Paznen 4. llleneBble u3nydarenn
Tema 4.1. [IpyHUIMI TBOMCTBEHHOCTH
U €ro MPUMEHUMOCTb B TEOPUU
IIETIEBBIX AHTCHH.

Tema 4.2. lllenu B BoHOBOIE

Pazmen 5. OCHOBBI TEOpUU
anepTypHBIX aHTCHH

Tema 5.1. ITone u3nydeHus MIOCKOM
anepTypbl MPOU3BOJIILHON (POPMBL.
Tema 5.2. BiusiHue aMIuiMTy IHOTO U
(azoBoro pacmpeneacHus Ha
quarpamMmy HanpaBJIEHHOCTH.
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Paznen 6.BonHOBOAHBIE U3ITydaTenn
U PYIIOPHBIE aHTEHHBI

Tema 6.1. 3nydyeHne u3 OTKpHITOrO
KOHIIA NIPAAMOYTOJIBHOIO U KPYIJIOro
BOJIHOBO/JA.

Tema 6.2. OCHOBHBIE THIIBI
3JIEKTPOMAarHUTHBIX PYIIOPOB

Paznen 7. JINH30BbIE aHTEHHBI

Tema 7.1. VYckopstonue
MeTaJNTNYeCKUE JTUH3bI

Tema 7.2. JlusnexkTpudyeckue
JIMH30BbIE AHTEHHBI

Pasnen 8. 3epKaibHbIe aHTEHHBI

Tema 8.1. Omnpenenenue mnonas B
pacKkpeiBe W TONS  U3MYUYCHUS
MapaboJIOMIHOTO 3epKaJa.

Tema 8.2. Kosddunument ycunenus
(KY) w  onTumanbHBIA  yroa
packpbiBa rnapabosoua.

Tema 8.3. /IByx 3epkajbHbIC
AHTCHHBI

Pazmen 9. .DneMeHThI GpuaAEepHOro
TpakTa

Tema 9.1.T-06pa3Hble AeTUTENN
MOIIHOCTH (TPOHHUKN).

Tema 9.2. BomHOBOIHBIE MOCTEI.
Tema 9.3. AuTeHHbIH
MEePEKIIIOYaTENb Ha IIEJIEBbIX MOCTAX

14

Hroro B cemectpe:

34

34

76

Uroro:

34

34

76




IIpakTnueckas

MMOATOTOBKA  3aKJIIOYaCTCA B HCIIOCPCACTBCHHOM  BBIIIOJIHCHUU

Oo0yJaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYAOBBIX  (YHKOMH,  CBA3aHHBIX C  Oy;ymieu
npogecCHOHATIBHOMN 1€ TENbHOCTBIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanuie pa3ziesioB U TeM JEKIIMOHHBIX 3aHATUN IPUBEIEHO B Tabnuiie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO UK

Howmep pasznena

HaszBanue u cogep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Pazgen 1.

[Tpunnuns! pyHkuroHupoBanus yctpoiicts CBY n anteHH

Tema 1.1. Ha3nauenue u posib aHTEHHO-(PUIEPHBIX YCTPONCTB B
PaIMOTEXHUYECKUX CUCTEMAX;

Tema 1.2. Knnaccudukanus TuHUA nepegayu;

Temal.3.OcHOBHBIE = DJJIEKTPUYECKHE  XAPAKTEPUCTHKU  JIMHHUU
neperavy;

Tema 1.4. PexxyMbl BOJIH B JIMHUAX IEpeayn;

Tema 1.5 .O061mue METO bl COTIACOBAHUS C HATPY3KOM

Pazgen 2.

CuMMeTpHUYHBII BUOpaTOp B CBOOOIHOM MPOCTPAHCTBE

Tema 2.1. Pactipeenienue Toka u 3apsjia Ha TOHKOM BUOpaTope

Tema 2.2. Tlone u3nmyueHuss CUMMETPHUYHOTO BHUOpaTopa B JalbHEU
30HE

Tewma 2.3XapakTepUCTUKH U3TyUYE€HUsI CAMMETPUYIHOTO BUOpaTOpa
Tema 2.4. CuMMeTpupyroIme yCTpoicTBa

Pazgen 3.

HarmpaBieHHbIe CBOMCTBA CUCTEMBI U31y4YaTenei

Tema 3.1. Ilone u3my4deHHs: CUCTEMBI U3TydaTeNeil.

Teopema nepeMHOKEHUS.

Tema 3.2. [lpuHumn kadaHusi Jiydya B HENOJBUKHOW JIMHEHHOU
CUCTEME

Tema 3.3. HampaBieHHble CBONCTBAa aHTEHHOH pEIIETKH C OCEBBIM
U3JTy4eHUEeM (aHTEHHA «BOJIHOBOM KaHAI)

Tema 2.4. KommjaekcHble BXOJHBIE CONPOTHBICHUS CHUCTEMBI
BUOPaTOpPOB

Pa3nen 4.

[lleneBbie nznyyaTenu

Tema 4.1. [IpuHUMN TBOWCTBEHHOCTH M €TI0 MPUMEHUMOCTb B TEOPUU
IIeJIeBbIX aHTEHH.

Tema 4.2. lllenu B BoTHOBOIE

Pazpnen 5.

OCHOBBI TEOpUH ANIEPTYPHBIX AHTCHH

Tema S5.1. Ilone wu3nydeHus IUIOCKOM amepTypbsl IPOU3BOJIBHOU
(hOpMBL.

Tema 5.2. Bausiaue aMrmuutynHoro U (asoBOro pacmpeieseHus Ha
JyarpaMmy HaIpaBJICHHOCTH.

Pazgen 6.

BosHOBOAHBIE U3IIyYaTeNId U PyIIOPHBIE aHTCHHBI

Tema 6.1 HWznyueHue U3 OTKPBHITOrO KOHIA MPSIMOYTOJIBHOTO U
KpYyTJIOTO BOJTHOBO/IA.

Tema 6.2. OCHOBHBIE THIIBI AJIEKTPOMArHUTHBIX PYTIOPOB

Paznen 7.

JIMH30BBIC aHTEHHEI
Tema 7.1. Yckopsrmonme METALIMYECKUE JTUH3BI
Tema 7.2. JINANEKTPUYECKUE JINH30BbIE AHTEHHBI

Pazgen 8.

3epKanbHble AaHTCHHBI
Tema 8.1. OmpeneneHue moJii B pacKpblBE U MOJs H3JIyYEHUs




napaboJIONIHOTO 3epKaa.
Tema 8.2. Koaddunument ycunenus
packpbiBa napadosounja.
Tema 8.3. /IByx3epKajibHbIE aHTEHHBI

(KY) u onTtumaneHbIil yron

Paznen 9. DneMeHThl GUIEPHOTO TPaKTa
Tema 9.1.T-00pa3Hble AETUTENN MOITHOCTH (TPONHUKH).
Tema 9.2. BomHOBOIHBIE MOCTEI.
Tema 9.3. AHTEHHBIN IEPEKIIOYATENb HA HIEJIEBbIX MOCTAX
1.1. [IpakTuueckue (CEMUHAPCKUE) 3aHATHSA

TeMbl MpakTUYECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabmuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

W3 Hux Ne
Ne | Tewms! npaktuueckux | PoOpMBbI MPAKTUUECKUX | TpPyd0EMKOCTh, |IPAaKTHUECKOH |pasierna
/11 3aHATHH 3aHATUNA (qac) MOATOTOBKH, | JUCIIAI
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO
Bcero
1.2. JlaGoparopHbie 3aHATHS
Tembl Ta00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TAOIHIIE 6.
Ta6mmia 6 — JlabGopaTopHbIe 3aHATHS M KX TPYJIOEMKOCTh
Ne T
° 0E€MKOCTh
HanmenoBanue 1a60paTopHbIX paboT pyA > | Nepaznena
n/m (1ac) JUCUUTIIUHBI
Cemectp 6
1 | UccrnenoBanue aHTEHHBI THIA «BOJHOBOM KaHAI 4 3
2 | UccnenoBaHue LMIMHIPUYECKON CIIMPATbHON aHTEHHbI 4 2
3 | CornacoBaHue BOJIHOBOJA C HATPy3KOM 4 1
4 | UccnenoBaHue pyMmOPHBIX aHTEHH ¢ KOPPEKTUPYIOIIUMH 4 6,7
nuH3amu. YacTs 1.
5 | UccnenoBanue pynopHBIX aHTEHH C KOPPEKTUPYIOITUMU 4 6,7
nuH3aMu. YacTs 2.
6 | MccnenoBaHue 3epKaIbHBIX AHTEHH 4
7 | UccnenoBadue BOJIHOBOIHO-IICIIEBEIX AaHTEHH 4 4
8 | MccnenoBaHue 4eThIpeX MICYHBIX BOJTHOBOIHBIX 4 9
AJIEMEHTOB aHTEHHBIX Nepekouareneid. Yacts 1.
9 | MccnenoBaHue 4eThIpeX MICYHBIX BOJTHOBOIHBIX 2 9
2JIEMEHTOB aHTEHHBIX Nepektoyarenei. Yacts 2.
Bcero: | 34

1.3.

KypcoBoe npoektupoBanue/ BHITOTHEHUE KyPCOBOU PabOThI
Y4eOHBIM MIaHOM HE MPEIYyCMOTPEHO




1.4. CamocrosiTenbHas paboTa 00yJaronuxcs

Bunel camocTosATenpsHON paboThI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0uIie 7.

Tabauna 7 — Bunbl camocToATeIbHON padOThI U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3ydeHune TeopeTHUECKOro MaTepraia
61 61
qucturuael (TO)
Kypcoroe npoektupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Homamnee 3aganue (/3)
KonTtposnbhsie paboTsl 3a0uHukoB (KP3)
[ToaroroBka Kk MpoOMEKYTOUHOM 5 5
arrectaruu (I1A)
Bcero: 76 76
2. [TepeueHsb yueOHO-METOIUYECKOTO 00ECTICUCHHUS

JUUISL CAMOCTOSATENIbHON PabOThl 00YYarOIIMXCS 110 AUCITUTUTHHE (MOIYJIIO)
Y4eOHO-MeTOINYEeCKHEe MaTepualbl JJsl CAaMOCTOSTENbHOW paboThl 00yJaromuxcs yKa3aHbl B

n.a. 7-11.

3. [TepedyeHb MeYaTHBIX U SJIEKTPOHHBIX YUCOHBIX H3aHUN

Hepequb NICYATHBIX U 3JICKTPOHHBIX yqe6HBIX U30aHUHN IMPUBC/ICH B Ta6m/1ue 8.

Tabauna 8— IlepeueHb NeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Mudp bubnuorpaduueckas cceiika / URL agpec KonuuecTtBo
HK3EMILISIPOB B
oubnmoreke
(kpome
ANMEKTPOHHBIX
9K3EMILISIPOB)
621.396.67 Kpsiuko, A. @. AHTEHHBI U YCTPOHCTBA CBEPXBBICOKHX 20
K 85 4gacToT: yueb. nmocodbue / A. ®@. Kpsuko, JI. A. degopoBa— DneKkTpoHHas
CII6.: I'YAIL 2017. — 238 c. BepCHs
621.396.67 ®denoposa, JI. A. @33 Pacuet 1 npoeKTUPOBAHHE 5
D 33 ABUAIIMOHHBIX aHTEHH CBEPXBBICOKUX YACTOT: y4eO.
nocobue / JI. A. ®enoposa, H. A. I'maakuii, b. A. AtokoB.

—CII6.: T'YAII, 2019. — 145 c. DneKTpoHHas
https://Ims.guap.ru/new/pluginfile.php/122487/mod_resour Bepcus
ce/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1
%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D
0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%

D1%8E%D0%BA%D0%BE%D0%B22019.pdf
BBK 32 848 Bockpecenckuit JI.1., 'octroxun B.JI., Makcumos B.M., 30




AT2

[Tonomapes JI.U. Ycrpoiictea CBY u anTenHs M:

VK Pammnorexnuka, 2006 r.- ¢.376
621.396.67
V]IIK CunsaxoB B.A., Hepetikua MLE., ArokoB b.A. CucreMs! u 50
629.735.06 CpEICTBa PAIMOCBA3HU TPAKIAHCKON aBHAIlMA B METPOBOM
(075) Jiara3oHe BojH. YueOHoe nocooue. 'YAIL, C.-
bbK 39.67 I16.,2008r. -180 c.
.C36
YK Kpacrok B.H., [Tnatornos O.}0. Autennoe o6opyaosanue | 50
629.735.06 CaMOJIETOB U €ro dKCIUTyaTauus. YueOHoe mocoOue.
(075) I'VAIL, C.-116.,2002r. — 4 m.11.
BbbK 39.67
.C36
BbBK 32 848 Kpacrok B.H. IIpoektupoBanune ®AP npsiMoyronbHOR 200
A 72 dbopmbl. Yuedbnoe mocodue. ['YAIL., C.-116.,1999r. -4 m.71.
YK
621.396.67
YK Kanamnukos B.C., Herypeit A.B. Pacuet napameTtpos 150
629.386.6 naccuBHbBIX y310B CBY meTomamu Teopun meneit. YueOHoe
BBK 32.85 nocobue. 'YAIIL, C.-I16., 1999r.-99c.
.C12
YK Kanamnukos B.C., [IpycoB A.B. Texuuueckas 100
629.386.6 aNeKTpoaAnHaMuKa. Hanpasnstonme CuCTeMbI U
bbK 32.85 HarpasisieMble BOJIHBL. YueOHnoe nmocooue. [ VAIL,  C.-
.C12 I16.,2002r. -44 c.
YK Kpactok B.H. CoBpemeHHbI€ TPUHIUIIBI TOCTPOCHUS 40
629.735.06 AHTEHHBIX CHCTEM a3pOoNopToB. MeToa. pa3paboTka.
(075) I'VAIL, C.-116., 1999r. 1 m.a.
BBbK 39.67
.C36
YK Kpacrok B.H. DnekrpomarauTHasi COBMECTUMOCTD 100
621.396.67 aHTCHHBIX yCTPOKCTB. YueOHnoe mocobue. ['YAIL., C.-116.,
2002r.
YK AHTEHHBI U yCTPOWCTBa CBEPXBBICOKUX YacToT. Penoposa | 100
621.396.67 JLLA., Janunos IO.H. [IporpamMmMsl, KOHTpOJIbHBIE BOIPOCHI
Y METOJMYECKHE YKa3aHUS K BBIIIOJHEHUIO KOHTPOJIbHBIX
pabot .I'VAIL, C.-I16., 2005r. 22c.
YK benouepkosckuii I'.b., Kpactok B.H. 3anmauu u pacuerst 20
621.396.67(07 | mo xkypcy «YcrpoiictBa CBY u aHTeHHBI»
5) C.I16.,2002r.177¢
bbK 32.845
b 43
6d2 12 Hpabxun A.JL, 3yzenko B.JI., Kucnos A.I'. AHTeHHO- 33
72 bunepnsie ycrporictBa. M.: Co.paano, 1974r. -586¢.
YK
621.396.67
6®2.02. Mapxkos I'.T., Cazonos /J[.M. Antennsl. M.: Dueprusi, 5
396.67 M-26 1975r.-528¢
(537(JINAIT) 1O0.H.lanunos, B.H.Kpaciok, b.T.Hukutus, 150
T-38) JLLA.®enopoBa TexHuueckas 3J€KTPOIMHAMUKA U

anteHHbl. Y.1.2nekrpoannamuka. YyeOHoe nmocobue.
JINATL, JI., 1991r.-165c.




621.37(CIIMA | }1O.H.[lanunos, B.H.Kpaciok, b.T.Hukurus, 150
IT) T-38 JLLA.®enopoBa TexHuueckas 3J1€KTpOAMHAMUKA U
anredusl. U.2. Aurenusl. Yueonoe rmocodue. JIMAIIL, JI.,
1992r.-196¢
621.396.67 Huxutun B.T. Teopus u Texauka (pazupoBaHHBIX 3
(JIMAIT) H-62 | anTenHbIX pemieTok. YdyeOnoe mocodue. JIMAIL JI., 1988r.
-64c.
YK BopoObeB E.A. OcHOBBI KOHCTPYHUPOBaHHS CYIOBBIX 20
629.385.46 ycrporicts CBY. Jlenunrpan, Cynoctpoenue, 1985,
bbK 39.46 240 c.
4. [TepeueHs 3NMEKTPOHHBIX 00pPa30BATENbHBIX PECYPCOB
WH(POPMAITMOHHO-TSIIEKOMMYHHKAITHOHHOM ceTn «IHTepHEeT»
[Tepeuenn AMEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB nH(OPMAaLIMOHHO-
TEJICKOMMYHHUKAIIMOHHOW ceTH «HHTepHeT», HEOOXOAMMBIX IJisi OCBOCHMS JTUCIHUTLIUHBI

MpuBeJIeH B Tadymiie 9.
Tabmuma 9

— IlepedeHp »SIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB HH(POPMALMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»

URL anpec

HaumenoBanue

http://e.
lanbook.com/books/element.php?pll
cid=25&pll_1d=82

['puropseB U.H. [IpakTiudeckre KOHCTPYKIIMHA aHTEHH/
ISBN 5-89818-061-3

http://e.
lanbook.com/books/element.php?pll
cid=25&pll id=818

Porxammens K., Kpumike A. AHTEHHBI.
Towm 1,11-e n3n..416 c. ISBN 5-85648-715-X

http://e.
lanbook.com/books/element.php?pll
cid=25&pl1 _1d=81

Porxammens K.,Kpumke A. AHTEHHBI.
Tom2 DMK, ISBN 5-85648-716-8

http://e.
lanbook.com/books/element.php?pll
cid=25&pl1_ id=2689

Kpasuenko B.®.,Cupenko 0.K.,Cupenko
[Tpenomnenue AJEKTPOMAarHUTHBIX BOJIH
OTKPBITBIMU PE30HAHCHBIMU

MonenrpoBaHue U aHAINU3 EPEXOIHBIX U
YCTaHOBMBILUXCS POLIECCOB.
®m3matiaut;2011.-320¢.ISBN

http://e.
lanbook.com/books/element.php?pll
cid=25&pll id=403

®anbkoBckuil O.M. Texnnueckas 3meKTpoAMHAMUKA
2009.-432¢.ISBN 978-5-8114-0980-8

http
://lib.aanet.ru/index.php?option=com
irbis&ltemid=300&12
IDBN=BOOKS&121DBNAM=BOO
KS&C21COM=S&521ALL=(<.

>MFN=47038<.>)

AHTEHHO-(pHUepHBIC YCTPOICTBA U pacTIpOCTPaHEHHE
pasMOBOJIH.

VYuebnuk /I'.A.Epoxun,H./[.Ko3sipeB,Yepabix  /
Pen.I".A.Epoxun, 2007.-491c.

5. [lepeyenp MHPOPMATMOHHBIX TEXHOIOTHIA

5.1.

Hepequb IporpaMmMHOIO O6CCHC‘I€HI/I$[, HCIIOJIb3YEMOI'0O IIpH

OCYUIECTBIIEHUU 00pa30BaTEIbHOrO Mpoliecca Mo JUCIUIINHE.




[lepeueHp uCHOIB3yEMOr0 MPOrpaMMHOT0 00ecrieueHus mpeicTanieH B Taduuue 10.

Tabnuua 10— IlepedyeHs mporpaMMHOro o0eceyeHHs

Ne i/t HaumenoBanmue

He npenycmotpeno

5.2. [lepeuenn UH(POPMAIIMOHHO-CITPABOYHBIX
CUCTEM,HCITOJIb3YEMBIX TTPH OCYIIECTBICHHHA 00pa30BaTEIILHOTO MPOIlecca MO TUCITUTUTHHE

[lepeyeHbp WCMONB3YEMBIX WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp HHPOPMALITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBaHue

He npenycmotpeno

6. MartepuanbHo-TeXHUYECKas 0a3a
CoctaB MarepHalbHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, MpeCcTaBleH B Tabuuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHHUECKOH 0a3bl

Ne HaumeHnoBaHMe COCTaBHOM YacTH Howmep ayautopun
n/n MaTepHATbHO-TEXHIUUECKOW Oa3bl (npu HEOOXOAMMOCTH)

MynbsTUMEUITHAS JTEKIUOHHAS ay AUTOPUS

2 | CnenuanusupoBaHHas Jaboparopust «Ycrpoiictea CBY u 14-02 I'acr.
AQHTCHHBD»

7. O1nieHOYHBIE CPEACTBA AJI MPOBEJACHUS TPOMEXKYTOUHON aTTECTAIlUN
7.1. CocTaB OLIEHOYHBIX CPEACTBIIS POBEACHHS MPOMEKYTOUHOM
aTTecTanuy 00ydJaromuXcs M0 TUCIUTUTHHE TTPUBEICH B Tabmuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS IPOMEKYTOYHON aTTeCTaIlluU

Bun npomexyTO4HOM arTecTaluuu [lepedeHb OLIEHOUYHBIX CPEJICTB
DK3aMeH Cnucok BOIpoCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3agaun;
TecTEl.
7.2. B kayectBe KpuTepueB OLEHKHU YPOBHSI CHOPMHUPOBAHHOCTH

(OCBOCHHSI) KOMIIETEHIIMI OOy4YarouMMHCs TpUMEHseTCs S-0aniapHas IKala OICHKHU
c(hOpMUPOBAHHOCTH KOMIIETEHIIUM, KOTOpas mpuBeacHa B Tabnuiue 14. B Teuenue cemectpa
MOJKeT ucrnonb3oBarbes 100-0amnbpHas mKana MOAYIbHO-PEUTHHTOBOM CUCTEMBI Y HUBEPCUTETA,
IIpaBUJIa UCIIOJIb30BAaHUs KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM
aktoM ['YAIL

Tabmmua 14 —Kpurepuu onieHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETSHINH

Or1eHKa KOMITETEHLINHI

XapakrepucTrka chOpMHUPOBAHHBIX KOMITCTCHITHIA
5-OayuIbHAas IIKaIa P P (op




OreHKa KOMIIETEHIINHI

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTEHIIUIA
5-0ajuIbHAas IIKaIa P P (op

MaTepHal;

«OTIIMYHO»

(GaYTCHO»
JACATCIbHOCTBIO HAITPABJICHUA

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— oOyyaromuiicss TiIyOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHBIN
— YBEPEHHO, JIOTUYHO, [10CJIEA0BAaTEIbHO U TPAMOTHO €r0 U3/1araer;

— ONMpasiCh Ha 3HaHWS OCHOBHON W JONOJHUTEIBHOW JIUTEPATypBI,
TECHO IPUBSI3bIBAECT YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUYECKOU

— YMeJ0 00OCHOBBIBAET U apIYMEHTUPYET BbIJIBUTAEMbIE UM HJIEU;

— CBO60,I[HO BJIaJICET CUCTEMOM CIICHUAIIN3UPOBAHHBIX MMOHSITHI.

— oOyyJarouuics TBEpI0 YCBOWII MPOTPAMMHBIA MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, ONUpasChb Ha 3HAHUSA
JIATEPATY PEI,

— HC JOIMYyCKACT CYHICCTBCHHBIX HeTOqHOCTeﬁ;
«XOpOoHUIo»

«3auTEHO»
HallpaBJICHNUS,

— apTYMEHTUPYET HAYUYHbIE MOJIOKECHHUS;
— JIeJ1aeT BBIBOABI M 00OOIIEHHS;
— BJIQJICET CUCTEMOM CHEIMAIN3UPOBAHHbBIX TOHSTHM.

rpaMOTHO U
OCHOBHOH

— YBA3BIBACT YCBOCHHBIC 3HaHUA C HpaKTI/I‘ICCKOfI JACATCIIBHOCTBIO

JUTEpaTyphl,

— JIOMYCKaeT HeCYIeCTBEHHbIE OIMOKN 1 HETOUHOCTH;
«yJIOBJIETBOPUTEIEHO»

(GaYTCHO»
HaITpaBJICHUA,

— cn1abo apryMEeHTUpPYET Hay4YHbIE ITOJIOKEHUS;

— o0Oyuyaroluiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIN Martepual,
[0 CYLIECTBY HM3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJIBKO OCHOBHOU

— UCHBITBIBACT 3aTPYAHCHHA B IMPAKTUYCCKOM INPHUMCHCHUU 3HAHUH

— 3aTpyAHsIeTCs B (GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YAaCTUYHO BJIAJICET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITHM.

MaTepuraJia,

«HEYIOBJIETBOPUTEITHHO)

PacCMOTpPEHHUH MPOOJIEM B KOHKPETHOM HAMPABIICHUH,
«HE 3a4TEHO»

— HE MOXKET apryMEHTHUPOBATh HAYYHBIC ITOJIOKEHHUS,
— He (OPMYJIUPYET BHIBOJIOB M O0OOIIICHUIA.

— o0yyJaromuiics He YCBOWJI 3HAYUTEIbHOM YacTW MPOrpaMMHOIO
— JIOMMyCKaeT  CYyIIECTBEHHblE  OMMOKM W  HETOYHOCTU  IIpHU

— UCIBITBIBACT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHECHUY 3HAHUU;

7.3. Tunosele KOHTPOJIBHBIC 3aJAHNS WIH UHBIE MAaTEPUAJIBI.

Bompocs (3amaun) Ais 9K3aMeHa mpeIcTaBieHbl B Tabauie 15.
Tabmuna 15 — Bonpocs! (3agaun) s 9K3aMeHa

Ne Kon
[Tepeuens BompocoB (3a1a4) AJs DK3aMeHa
/1 WHJIUKATOpa
l. XapaKTepUCTUKU aHTEHH: aMIUTUTYTHas! (PyHKIUS HallPaBICHHOCTH , I1K-3.3.1
MOJISIPU3AIMOHHAS XapAKTEPUCTHUKA U MOJISIPU3AIMOHHAs IHarpaMmma, OIIK-1.B.1
KHJ, KITA, KY, KUII, nelicTByromas JirMHa, MOIHOCTh U3Ty4€HHUS, OIIK-3.3.1
CONPOTUBJICHUE M3TYYEHUS, BXOJHOE COPOTHUBIICHHUE. OIIK-2.3.1
2. PacnipenenieHne Toka M 3apsa0B B IPOBOJAX cHMMeTpu4Horo BuOpatopa. | OIIK-3.3.1
3. ITosie u3nyueHnss CHMMETPHYHOTO BUOparopa. OIIK-5.3.1
4. AmmaryHas GpyHKIMS HalpaBJIeHHOCTH BUOPATOpa B HANIA30HE OIIK-6.3.1
4acToT.
5. MommHocTh u3nydeHus, conporuienue nnydenus, KHJ u KIT[{
CUMMETPUYHOTO BUOPATOPA.
6. BxoHOE conpoTHBIieHHE BHOpaTOpa M MIHNPOKOIIOIOCHBIE BUOPATOPHI .
7. CummeTpupyromue yCTpoicTBa AJ1sl MUTaHUS IPOBOJIOYHBIX aHTCHH
KOAKCHaJIbHBIMU JTMHUSIMU NT€pEIayu.




[Tosie nznyyeHus IMHEHHOW CUCTEMBI SKBUIUCTAHTHBIX UIECHTHYHBIX
uznyyareneid. Teopema nepeMHOKEHHUsL.

9. [TpuHIIMTT KayaHUs JTy4a B HEMOJABU>KHOM JIMHEHHON CUCTEME
U3JIy4aTelIeH.

10. HamnpapneHnHbie cBOiCTBA TMHEHHOW CHH(pA3HONW CHCTEMBI H3JIydaTeseil.

11. HamnpagiieHHbIE CBOMCTBA JIMHENHOM CUCTEMBI C OCEBBIM U3Jy4YEHHUEM.

12. JlnarpaMMbl HanpaBIEHHOCTH aHTEHHBI «BOJIHOBOU KaHa» B E 1 H-
MIJIOCKOCTSIX

13. @DyHKIHKS HANPABIEHHOCTH TNIOCKOCTHOM aHTEHHOM PELIETKH.

14. B3anmMHoe BiustHEE BUOpATOpOB, paboTarommx B cucreme. BxogHoe
COMPOTHUBIIEHUE, COOCTBEHHOE, B3aUMHOE

15. CHUMMeTpHUYHBIN rOpU30HTANIbHBIN BUOpPATOp HaJl HOBEPXHOCTHIO 3€MJIH.

16. CuMMeTpUYHBINA BEPTUKAIBHBIN BUOPATOP HAJl MOBEPXHOCTHIO 3EMIIH.

17. HecummeTpuuHbIil BepTUKAIBHBIN BUOPATOP HAJI MMOBEPXHOCTHIO 3EMIIH.
I'- u T- o6pa3uble anTeHHBI. [I[pOTHBOBECHI U 3a3eMJICHUS, HX
KOHCTPYKILHS U Ha3HAUYCHHE

18. [IpyHUIMI TBOMICTBEHHOCTH U €r0 IPUMEHEHUE 1)1 ONPEEIICHUS
XapaKTePUCTHUK M3TYUYECHHs IIEIH B IJIOCKOM O€3rpaHUYHOM 3KpaHe.

19. W3nyyaromue mienu B BOJIHOBOAE. Buabl BOJTHOBOIHO-11IENIEBBIX AHTCHH.

20. Mertoabl pacuera 1ojisi U3ayUeHHUs aepTypHbIX aHTEHH. BHYTpeHHsIs 1
BHEIIH:AA 3a7aun. [[pyuHIMI S5KBUBaNIEHTHBIX TOKOB. [lose usnyuyenus
TUIONIAIKH IPOU3BOJIbHOM (POPMBI.

21. [Tonie nznyuyenus cuH@pa3zHOM NPAMOYTOIbHON IUIOMIAIKHU C TOCTOSHHBIM
Y KOCHHYCOMJAJIbHBIM 3aKOHAMU PACIPEEICHUS] aMIUIUTY IbI MOJISI.

22. BimstHue pa3nuyuHbIX 3aKOHOB pacnpeeneHus ¢ha3pl M0 pacKphIBY
AHTEHHBI Ha MarpaMMy HaIllpaBJICHHOCTH.

23. E - miockocTHOM cekTopHabHBIN pynop. ['eomeTprudeckre napameTpsl.
OnTumainbHsblil pynop. [losie B packpbIBe U 10JI€ U3JIy4YEHUs

24. H - nnockocTHOM cexTopuanbHblid pynop. [ 'eoMeTpuyueckue napaMmeTpsl.
OnTumainbHblil pynop. [losie B packpbIBe U 0JI€ U3JIyYEHUs

25. JvanekTpudeckast JIMH30Basi aHTeHHA. ['eoMeTpuuecKre mapameTphl.
[punnun padotsl. Ypasuenue npoguis. Ilose B packpsiBe U mose
W3JIy4YEHHUS].

26. MerannonnacTiHuyaTas JIMH30Bas aHTeHHA. ['eomeTpuyeckue
napametpsl. [Ipunnumn padotsl. YpaBuenue npoduis. [lone B packpbiBe u
110JI€ U3TYYEHHUS.

27. 30HUPOBaHNUE JIMH30BBIX aHTEHH. Y paBHEHUS MPoQuiield 30HUPOBAHHBIX
JMH30BBIX aHTeHH. [IpenMyIecTBa U HEIOCTATKY 30HUPOBAHMSIL.

28. [TapaGonuueckue 3epKaibHbIC aHTEHHBI. Y paBHEHHE MPOQHIIs
rapaboJionia B MOJSIPHOM U IEKapTOBOM cucTeMax koopauHat. [lose B
packpsie. KY, KH/I, KUII, KIIJI. OnTUMaJIbHBII yroja pacKpbIBa.

29. Mertoap! yCTpaHEeHHsI pEeaKIiH 3epKajia Ha 00ydaTesb. 3epKajio C
IIOBOPOTOM IUIOCKOCTH NOJISIPU3ALINH.

30. Crnioco0s1 (hopmMupoBaHUs AUArpaMMbl HAITPaBICHHOCTH BHUIa
«KOCEKaHCy.

31. Cdepuueckas aHTEHHA C IMPOKUM YTJIOM KadaHus jyda. [IpuHimmn
pabotbl. ['eomeTpruecKkue mapamerpsbl.

32. JIByx 3epkanpHas anteHHa Kaccerpena. [Tpuniun paGoTsl.
['eoMeTpuueckre napaMeTpsl.

33. JIByx 3epkanbHas antenHa [ 'peropu. [Ipunnumn padoTsl. 'eomerpudeckue

apaMeTphl.




34.

JIByX 3epKajbHasi aHTEHHA C TUIOCKUM 3€pKaJIOM 33 00JIydaTesieM.
[TpunIMI paboThl aHTEHHBI U 3€pKasia ¢ TOBOPOTOM IJIOCKOCTH
TOJISIPU3AIUHT

35.

XapaKTepUCTUKHU U PEKUMBI BOJIH B JIMHUSX niepefaun. Hanpsbxenue
cyMMapHoii BoaHBI. BxogHoe conporusienne. Koadduiments Oerymieit
Y CTOSTYEH BOJIHBI. Y CIIOBHE CYIIECTBOBAHUS B JIMHUH OCTYITCH BOTHEI.

36.

JIuHus KOpOoTKO3aMKHYTasi Ha KOHIlE. PacnipenesnieHre cyMMapHOW BOJTHBI
TOKa U HampsbkeHus. Bxognoe conporusinenue. [Ipumepst
WCIIOJIb30BAaHUSI B TEXHUKE AHTEHH

37.

PasomkHyTas Ha KOHLE TUHUA. PacnpeneneHne CyMMapHOU BOJIHBI TOKA
u HanpsbkeHus. BxogHoe conporusnenue. [Ipumepsl uenonb3oBanys B
AHTEHHOM TEXHHUKE.

38.

T-o0pa3nbie coenuuenus nuaui nepegaun. E u H- mmockocTHbIe
BOJIHOBOJIHbIE TPOMHUKHU. DKBUBAJICHTHBIE CXEMBI. Y CIIOBUS BHYTPEHHETO
coryiacoBanus. PeakTMBHbBIE 3JIEMEHTBI, UCTIOJIb3yEMBIE ISl COTJIACOBAHUS
BOJIHOBOJIHBIX TPOMHUKOB. [IpuMeHEeHNE TPOMHUKOB.

39.

JIBOITHO¥ BOTTHOBOIHBIN TpOHHUK. KOHCTpYKIUS, MPUHIUT paOOThI U
CBOMCTBA.

40.

AHTeHHBII nepexouarens uMIysbcHOM PJIC Ha qBOMHBIX TPOMHUKAX

41.

Hynnekcep Ha ABoiHbIX T-mMocTtax npu padore PJIC Ha o1HY aHTEHHY B
HENPEPBIBHOM PEKUME.

42.

Komb1ieBoii BOJTHOBOIHBIN MOCT. Y CJIOBHE BO30YKICHHSI TIJIeUa, €CIIH
KoJIbI10 cBepHYTO B E-tutockoctu (H-mmockoctu). ®aspl BOJH Ha
BBIXOJIaX M3 IJIed MOCTa ( BEKTOPHBIC TUATPaMMBbI ITPU TUTAHUHU U3
pa3HbIX IUIEY).

43.

AHTEHHBIN NIepeKIIoYaTeNb NpueM-nepeaada ummnyabcHol PJIC Ha
KOJIBIICBbBIX MOCTax.

44.

[leneBoit BomHOBOAHBIN MOCT. KoHCcTpyKk1usa. ['eomerpruueckue
napameTpsl. [Ipunimn paboTel. BekTopHbIe 1UarpaMMbl CUTHAJIOB Ha
BBIXOJAaX MOCTA.

45.

AHTEHHBII NepeKIItouaTeNb npueM-nepeaaya ummyiabcHoi PJIC Ha
LICJIEBBIX MOCTAX

46.

Jymekcep Ha mieneBbix MocTax rpu padote PJIC Ha onHy aHTEHHY B
HEMPEPHIBHOM PEKUME.

47.

HanpaBneHHbIl BOJTHOBOIHBIA OTBETBUTEND C IBYMSI OTBEPCTUSAMH
CBS3U Ha y3KoH cTeHke. KOHCTpyKIMsl, reOMETpUUYECKHUE U
AJIEKTPUYECKUE TTapaMeTphl, TPUHIUI paOoThl. [Ipumeps! puMeHeHus
HO.

48

HO c tpemsi oTBepcTHsIMU CBA3M Ha y3K0i cTeHKe. KoHCTpyKIus,
TreOMETPUUECKUE U AIEKTPUUECKUE MTapaMeTpbl, IPUHIUI PaOOThI.
[1T1pOKONIOJIOCHBIE CBOWCTBA.

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npenctaBieHs! B Tadnuue 16.

Ta6mmma 16 — Boripocs! (3amaun) nis 3avera / audd. 3auera

Ne n/mt Ilepeuyens BonpocoB (3agay) 1uist 3aueta / aud . 3auera

Kon
WHJMKATOpa

Y4eOHBIM IIAaHOM HE IPEYCMOTPEHO




[lepeyenp TeM UIi KypcCOBOTO TPOCKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI
npezcTaBieHsl B Tadaure 17.
Tabnumua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHHMS/BBITIOTHEHHUS! KypCOBOM paboThI

Ne i/t

KypCcOBOH paboThI

[TpuMmepHBIii nepedeHb TeM i KypCOBOI'O MPOEKTUPOBAHUS/BHIIOTHEHUS

Y4eOHBIM IJIAaHOM HE MIPEIYCMOTPEHO

BOHpOCBI JJIs HpOBeI[eHI/ISI HpOMC)KYTOqHOﬁ arrecragyumi B BHIC TeCTI/IpOBaHI/I}I
MpeICTaBICHBI B Tabuie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BOMPOCOB IS TECTOB

Ne
/11

[IpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB

Kon
WHIMKATOpa

1.

Kakue pyHKIMH BHINOJIHSIET NMepeaaoiasi aHTEHHA, eCJIM OHA
NMOJKJII0YeHA K paguonepeIaTYuKy Yepes puaepHbiii TpakT?
1.IIpeobpa3yer cBszannbie DMB B punepe, Hecyie nHPOPMALIHIO OT
ITPJ1 , B cBOOOIHO pacnpocTpanstommecs OMB ¢ coxpaneHnem
uHpopManuu 1 GOpMUPYIOT BIIOJIHE OIpeIeIeHHbIE TpeOyeMble
XapakTepucTuku n3nyuyenus (JJH, monspusanus B 3ajaHHOM JUana3oHe
4acToT)

2.Y1pasnseT XapaKTepUCTUKaMHU 1101l U3JIy4€HHs BO BPEMEHH U
IIPOCTPAHCTBE.

3. YBenuuuBaeT IIOTHOCTh IOTOKA MOIIHOCTH B OKPY KaIOLIEM
IIPOCTPAHCTBE.

CodopmyanpyiiTe Ha3HAYEHUE IPUEMHOI AHTEHHBI?

1.06ecnedyenre HanpaBIEHHOTO MIpHUEMa, YaCTOTHAs U
MOJIIPU3ALMOHHAS CEJIeKIUS paJJUOCUTHAIIOB, a TaK)Ke PeoOpazoBaHus
pacnpocTtpanstomuxcs OMB B cBOOOTHOM MPOCTPAHCTBE B CBSI3aHHBIC
OBM, HanpapieHHbIe 110 GUAEPY K MPUEMHHUKY C COXPAaHCHHEM
uHpOpMaLIUH.

2.Y1paBiieHHE CEJIEKTUBHBIMHA CBOMCTBAMHU I10 YaCTOTE, MOJISIPU3ALINH,
HaIpaBJICHUIO.

3.M3meputenbHbIe PYHKITUH - ONIPEACIICHUE HAMPABIEHUN, C KOTOPHIX
MIPUXOJISAT CUTHAJIBI M TIOMEXHU.

Kakoi 4acTOTHBIH THANIA30H OTHOCHUTCSA K JJHHHBIM BOJIHAM?
1.Yacrorusni nuanasod 30-300 xI'1x.

2.YactoTHrl# nuamna3zod 3-30 xI'.

3.Yacroruei nuana3od 3-30 MI'g

Yro HA3BIBAKT AaMILIMTYAHON QyHKIMeH HANIPABJICHHOCTH
AHTEHHBbI?

1.3aBUCMMOCTD aMIUIMTYABl HAIIPSYKEHHOCTHU 3JIEKTPUYECKOTO I0JIS B
JanbHEHN 30HE OT YIJIOBBIX KoopauHAT 0, ¢ B chepuyeckoit cucrteme
KOOP/AMHAT IIPH YCIOBHUHU, YTO PACCTOSIHUE OT AaHTEHHBI 10 HAOI0AaTes
0CTaeTCs HOCTOSTHHBIM.

2.3aBUCUMOCTD aMIUIUTY bl HAIIPSYKEHHOCTHU 3JIEKTPUYECKOTO IOJIS B
OMKHEH 30HE aHTEHHBI OT YTIIOBBIX KOOPAMHAT 0, ¢ B cheprudecKoit
CUCTEME KOOpJAUHAT IIPH YCIOBHH, YTO PACCTOSIHUE OT aHTEHHBI 110
HaOIIOAATENS OCTAETCS ITOCTOSHHBIM.

3.3aBUCUMOCTB paclpeAeIeHUs aMIUIUTYIbl TOKA Ha AaHTEHHE OT €€
JIMHEHHBIX pa3MEPOB.

Yto HA3BIBAKOT MOJIAPU3ALNMOHHOM XaPAKTEPUCTUKONH AHTEHHBbI?
1.KpuBas, kotopyro onuceiBaeT konen Bektopa E (rogorpad Bekropa E)

IK-3.3.1

OIIK-2.3.1
OIIK-3.3.1
OIIK-2.3.1
OIIK-5.3.1




B IJTIOCKOCTH NEPIEHANKYJIIPHON HAIIPABJICHUIO PACIIPOCTPaHEHUS
3JIEKTPOMArHUTHOM BOJIHBI B CBOOOIHOM ITPOCTPAHCTBE.
2.I'eomeTpruecyKkoe MECTO MAaKCUMAaJIbHBIX IIpoeKLnii BekTopa E Ha
BpAILAIOILYIOCS OCh IPUEMHON aHTEHHBI B INIOCKOCTH
NEePIEeHIUKYISIPHON HaIllpaBJIEHUIO PaCIPOCTPAHEHUSI.

3. 3aBUCUMOCTb aMIUIATYIbl HANIPSKEHHOCTH 2JIEKTPUUYECKOTO MO B
JaJIbHE! 30HE OT YIVIOBBIX KOOPAWHAT 0, ¢ B cheprueckoi cucreme
KOOpJMHAT.

Kak onpenensiloT mIMpuHy IHATPAMMBbI HANTPABJIEHHOCTH AHTEHHbI?
1.Y1110Boi#1 cekTop, MpH KOTOPOM 3HAYCHHE aMIUTUTYAY HANpsyKEHHOCTH
AIEKTPUUECKOTO T0JIT yMeHbIaeTcs 10 3HadeHUs (. 707 Euaxc .

2. YTIIOBO# CEKTOP, IPH KOTOPOM 3HAUYCHUE aMIUIUTY Ay HAMPSKEHHOCTH
AIEKTPUYECKOTO TOJII yMEHbIaeTcs 10 3HaueHUs 0.5 Evaxc .

3.YT1noBoii cekTop, mpu KOTOPOM 3HAUYEHHE MOIITHOCTHU ToJist P
yMmeHbIaercs A0 3HaueHust 0. 707 Puaxc .

Yro Ha3bIBAKOT KOI(PPuiueHToM Oeryuieil BOJIHbI B JIMHUM
nepenaum?

1.OTHOILIEHNE aMIUINTY1bl HAIIPSHKEHHOCTH CYMMapHOM BOJIHBI B
MUHUMYME I0JI B JIMHHUHU MEepeladyl K aMIUIUTY/ 1€ HapsyKEHHOCTH
CyMMapHOU BOJIHbI B MAKCUMYM€ IIOJISL.

2.3aBUCUMOCTb aMIUIUTY bl HAPSXKEHHOCTH AJIEKTPUUYECKOTO TMOJIS
BJOJIb JIMHUU IICPCAAYN OT €€ KOOPAUHATHI.

3.OTHOIIEHNE aMIUTUTY1bl HANPSY)KEHHOCTH CYMMApHOW BOJIHBI B
MakKCUMyMEC IIOJIsA B JIMHUU NCPECAavU K aMIUTIUTYAC HAIPSAKCHHOCTH
CYMMAapHOM BOJIHBI B MUHUMYME MOJIsI

IIpyn kakux ycJI0BUSIX B IMHHMH NEPelayu CYIIeCTBYET PeXKUM
Oeryuieil BOJHbI?

1.ConpoTuBieHHe HArpy3KH JOKHO OBITh YUCTO AKTUBHOM BETMUMHON
U PaBHATHCSI BOJJTHOBOMY CONPOTUBIICHUIO JIMHUY MIEpEadH.

2. ConpoTUBIIEHNE HAIPy3KH JOJIKHO PABHATHCS HYJIIO.

3.JIuHus nepenayu JOJKHA OBITh HArpy»>keHa Ha COIPOTHUBIICHUE,
paBHOE BOJHOBOMY COIPOTHUBIICHHIO CBOOOIHOTO IpocTpaHcTBa 120m.

IIpu kakuX ycJ0BHAX B JINHUH MePeJayH CYyIIeCTBYET PeKUM
CTOSTYMX BOJIH?

1. ConpoTuBieHHE HArPy3KH JOJIKHO PABHATHCS WM HYJIIO WK
OECKOHEYHOCTH.

2.JIunus mepenayu N0KHA OBITH HArpy)XeHa Ha compoTtuBiieHue 120m.
3.ComnpoTuBIeHNE HATPY3KH JTOKHO OBITh YHCTO AKTUBHOM BETUIMHOMN
Y PaBHSTHCSI BOJTHOBOMY CONPOTHBIICHUIO JIMHUH MEPEAAYH.

10.

Yemy paBHsieTCS BXOJHOE CONIPOTHBJICHHE IBYXIIPOBOIHOM JTUHUHA
nepegayu B CEYeHUN Z JJIMHOW [ pa30MKHYTOH Ha KOHIe?
l.COHpOTI/IBJICHI/Ie JIMHUW YUCTO PCAaKTUBHAA BCJINYHMHA U USMCHACTCA B
COOTBETCTBUM C BBIPA)KEHUEM

Vz(Z)
]z(Z)

2. COHpOTI/IBHeHI/Ie JIMHUHW YUCTO PCAKTUBHAA BCIIMYWNHA U UBMCHACTCA B
COOTBETCTBUH C BBIPAXKCHUEM

VZ(Z)
]z(Z)

—i-ctg fz

Zar (z) =

ng( )=——"—=—i-tgfz




3.ConpoTHuBIEHUE AOHKHO OBITh YUCTO AKTUBHOU BEIMYMHOM B JIIOOOM
CEYEHHUM U PaBHATHCS BOJTHOBOMY CONIPOTUBIICHUIO JIMHUH NIEPEIAYH.

11.

Yro coboii npeacrab/isieT CAMMETPHYHBIH BUOpaTop?
1.CuMMeTpuYHBIi BUOpATOp MpeCTaBIIsAET cOO0M MPOBOIIOYHYIO
aHTCHHY C TUIeYaMH PaBHOH JUIMHBI, PACIIOIOKEHHBIMH BI0JIb OOIIEH
OCH, U y KOTOPOT'O B JIIOOOM CEUEHHUH, OTCTOSAIINM Ha OJMHAKOBOE
pacCTOSHUE OT TOYEK NMUTAHUS TOKHM PABHBI 110 BEJTMUUHE M CHH(A3HBL.
2. CUMMETpUYHBIH BUOPATOP MPEICTABIISAET COO0I MPOBOIIOYHYIO
aHTEHHY C TUICYaMH PaBHOM JUTMHBI, PACTIOIOKEHHBIMH MTapaJlIeIbHO
APYT OPYTY, © KOTOpas B OCEBOM HAIPaBJICHUH M3JIydaeT AUarpamMmy
HAIPaBJICHHOCH B BHJI€ OKPY>KHOCTH (HEHAINPABICHHOE H3ITyUeHHE)

3. CummeTpHuHBI BUOpATOpP MPEACTABISAET COOO0M MPOBOJIOYHYIO
aHTEHHY C TUICYaM¥ PaBHOMU JTMHBI, PACIIOJIOKEHHBIMH BJIOJIb 00IIEH
OCH, U KOTOpasi B OCEBOM HAIIPaBJICHUH U3JTy4aeT Juarpammy
HAIPaBJICHHOCTHU B BHJIE BOCBMEPKH.

12.

Kakum BeIpaskeHHeM ONMUCBIBACTCS M0JIe H3TyYeHHs
CHMMETPHYHOI0 BUOpaTopa B JajibHeil 30He?

601 ot
1. E, =i—" f,(8)e" ™.

h
n e—ikrp—il//p
2. E, =i60f,(0)e™ S 1, .
p=1 ! rp

6Olml Sin(e)ei({ut—krl) .

3. E =i

n

13.

Kakum BeIpaseHHeM ONUCbIBACTCH (PYHKIMSA HANPABJIECHHOCTH
CHMMETPHYHOI0 BUOpaTopa B JajibHeil 30He?
cos(kl cos @) — cos kl
1. £(0)= .

sin @

sin[n (kd_ cos @ — l//):|

2. f(O)=

n sin{2 (kd_ cos 6 — l//)}

3. £(0) = cos(klsin 9).

cosd

14.

Kakoii Bua umeetr aMmintyaHasi QyHKUIMs HAMPABJIECHHOCTH
MOJIyBOJIHOBOI0 cuMMeTpu4Horo sudparopa B E u H - miiockocrsax?
1. AMmutyaHast pyHKIMS HallpaBJI€HHOCTH TOJIyBOJIHOBOTO
CUMMETPUYHOT0 BUOparopa B E-11ocKkoCTH UMeeT BUJI BOCBMEPKH, a B
H- mimockocT — OKpy>KHOCTH.

2. AMrutyaHasi QyHKIHS HAlIPaBJICHHOCTH MOJIYBOJHOBOTO
CUMMETpUYHOro BUOparopa B E-miiockoctu umeeT BUA OKPYKHOCTH, a B
H- mmockoctu — BocbMepku.

3. AMmuutyaHast pyHKIMS HAaIIPaBJIEHHOCTH MOJIyBOJIHOBOTO
cUMMeTpu4yHOro Bubparopa B E- u H-mmockocTsix umeer Bua
BOCBMEPKH.

15.

Kakoii u3amennTcsi AmarpaMMa HanpaBJeHHOCTH CUMMETPHYHOI0
MOJIyBOJIHOBOTO BUOpaTopa B E niiockocTu, ecjin yBeJJUYUTH €ro
nJuny no 21 = 1,52 ?

1.I'maBHBII JIENECTOK, OPUEHTUPOBAHHBIN NEPIIEHUKYJISIPHO OCH
BUOpPATOpA CYKAETCS, HO OSIBUTCS B KAKJOM KBaJAPAHTE




TUQPPAKITMOHHBIN JICTIECTOK TOJT YTIIOM K OCH BHOpaTopa.

2. 'maBHbIi1 TenecToK, OpUEeHTUPOBAHHBIN BJI0JIb OCH BHOpaTOpa,
CY3HTCS , HO TOSIBATCS AU(PPAKIIMOHHBIC JIEECTKH MEPIICHANKYISIPHBIC
ocu BUOparopa.

3. I'maBHBINA J1€NECTOK, OPUEHTUPOBAHHBIN NEPIEHANKYJISIPHO OCH
BUOpaTOpa, Cy3UTCS .

16.

Kakoii n3meHnTCsi AMarpaMMa HaNnpaBJIeHHOCTH CHMMETPHYHOI0
M0J1yBOJIHOBOI0 BHOpaTopa B E miockocTy, eciiu yBeJIHYUTD €ro
AJMHY 10 2= ?

l.I'nmaBHbIiI  5emecTok B BUAE  BOCBMEPKH, OPUEHTUPOBAHHOU
NEPIIEHANKYIISIPHO OCH BUOpaTopa, Cy3UTCsl.

2. I'naBHBIA JENECTOK, OPUEHTHUPOBAHHBIN MEPHIEHIUKYJSPHO OCH
BUOpaTtopa  Cy3uTCs, HO TMOSBUTCA B  KaXJOM  KBaJpaHTe
I paKIMOHHBIN JIENECTOK MO/ YIJIOM K OcH BHOpartopa.

3. 'maBHBIN JIE€NECTOK B BUJIE BOCBMEPKH, OPUEHTUPOBAHHOM BIOJIb OCH
BUOpaTOpa, Cy3UTCSl.

17.

Yemy paBHO aKTHBHOE BXO/JIHO€ CONMPOTHBJIEHNE MOJTYBOJHOBOIO H
BOJIHOBOT'0 BUOPATOPOB MAJIOH TOJIIIMHBI?

OtBeTsl:

1. AxkTuBHOE BXOAHOC CONPOTUBJICHHUC ITOJTYBOJIHOBOI'O 1 BOJIHOBOTI'O
BuOpaTopoB paBHo 73,1 Om u 5000 OM COOTBETCTBEHHO.

2. AKTHUBHOE BXOAHOC COIPOTUBJICHHUC ITOJTYBOJIHOBOI'O U BOJIHOBOI'O
BrOpaTopoB paBHO 42,5 Om u 1000 OM COOTBETCTBEHHO.

3. AkTuBHOE BXOAHOC COIIPOTUBJICHHUEC ITOJIYBOJIHOBOI'O U BOJIHOBOI'O
BrOpaTopoB paBHO 73,1 Om u 377 OM COOTBETCTBEHHO.

18.

C kakoil 1eJIbI0 YBEJIMYMBAKOT TOJIIMHY BUOPATOPHBIX AHTEHH?

1. yig Toro, 4TOOBI pacIupUTh pabouyo MOJIOCY YacTOT MO BXOJHOMY
COIIPOTHBIICHHUIO BHOpaTopa.

2. Jlnst TOrO, 4TOOBI CYy3UTh UArpaMMy HaIlpaBJIEHHOCTH BUOpatopa B E-
IIJIOCKOCTH.

3. s TOro, 4TOOBI CBECTU K MUHUMYMY PEAKTUBHYIO COCTaBIISIOLIY IO
BXOJIHOT'O COIPOTUBIICHUS U YBEJIMYUTH COOTBETCTBEHHO aKTUBHOE
BXOJIHO€ CONPOTUBIIEHUE, YTO MTPUBEIET K YBEIUYEHUIO MOITHOCTH
u3nyuenus. Kakue ycrnoBusi HEOOXOAMMO BBITIOJTHHUTH, YTOOBI aHTCHHA
BOJIHOBOM KaHaJ M3JIydasa B AMarpaMMy HalpaBIC€HHOCTH BJIOJb OCH
JIMHEWHON CUCTEMBI M3JTyyaTenei?

19.

Kak opuenTHpoBaHa B IPOCTPAHCTBE JUATPAMMA HANIPABJEHHOCTH
cuH(a3HOM JTUHEHHON cucTeMbI U3J1ydaresiei?

1.MakcumymMm /IH neprneHAMKYJIApEH OCH JTUHEHHON CUCTEMBI
U3JIy4aTelIeh.

2. MakcumyM [IH HanpaBieH BIOJIb OCH TUHEUHOW CUCTEMBI
U3JIy4aTelIeh.

3. Makcumym JIH HampaBiieH o yriioM K OCH JUHEUHOW CUCTEMBI
U3JIy4aTeIICh.




20.

Kakoii B B NIpocTpaHCTBe HMeeT AHATPAMMA HANIPABJIEHHOCTH B
E- ninockocTn JuHeiiHOM cucTeMbl U3 IBYX uU3jayuareneid A-P?

1. 2. 3. A

\ 4

v

v

L/

21.

34. Kakue ycioBusi He00X0AUMO BbINOJHUTH, YTOObI AHTEHHA
BOJIHOBOMH KaHaJ M3J1y4yasa B INarpaMMy HaNpaBJeHHOCTH B/10JIb
OCH JIMHEITHOM cucTeMbl U3Jiyvyaresei?

1. PaccrostHre Mexay U3aydyaTelssMy d TOJIKHO ObITh PABHBIM YETBEPTHU
JUTMHBI BOJTHBI B CBOOOJHOM MPOCTPAHCTBE, a (pa3a TOKA B KAKIOM
COCEIHEM H3JIydaTelie OJDKHA OTIMYAThCS Ha BEJIMYUHY T1/2.

2. Paccrostnue Mexay u3znydyaTelssMu d TOJKHO OBITh PaBHBIM MOJIOBUHE
JUTMHBI BOJTHBI B CBOOOHOM TPOCTPAHCTBE, a (ha3a TOKa B KAKIOM
COCEHEM H3IIydaTesie I0JKHA OTINYAThCS Ha BEIMYUHY T .

3. PaccrostHre Mexy U3IyqaTessiMu d JOJDKHO OBITh PaBHBIM YETBEPTH
JUTMHBI BOJTHBI B CBOOOHOM MPOCTPAHCTBE, a (pa3a TOKA B KAKIOM
COCE/IHEM HM3JIydaTesie J0JbKHA ObITh 0MHaKoBOH ( cuH(pa3Has
CUCTEMA) .

22.

35. Yro Takoe ¢asupoBaHHAS aHTCHHAsN pelieTka?

1. Pemierka uznyuaresnei, B KOTOPOH NEpPEMEILICHHE JTyda JUarpaMMbl
HAIPaBJICHHOCTHU OCYIIECTBIISETCS 33 CUET M3MEHEHUS (a3bl B KAXKIOM
NOCTeIyIOIEM U3JTydaTesie OTHOCUTEIbHO COCEIHEr0 10 JIMHEHHOMY
3aKOHY.

2. Pemierka uznydarenei, B KOTOPOU NEPEMELICHUE JIyda UarpaMMbl
HAIPaBICHHOCTHU OCYIIECTBISETCS 33 CUET U3MEHEHUS (a3bl B KAXKIOM
NOCTIeIyIOIEM U3JTydaTesie OTHOCUTEIbHO COCEIHEro 1Mo
KBa/IpaTUYHOMY 3aKOHY.

3. Pewietka uznyuareneil, B KOTOPOI NEpEMEILICHHE JTyda JUarpaMmbl
HAIPaBJIEHHOCTH OCYLIECTBIIECTCS 32 CUET KayaHUsl aHTEHHOW peleTKU
BOKPYT €€ ()a30BOro LEHTpa.

23.

Kakoii Bua nMeeT BbIpa’keHHe MHOKHUTEISI pelIeTKH CHCTEeMbI U3
ABYX H3Jy4YaTeJseil, pacnoJyo;KeHHbIX Ha paccTosiHuM d Apyr oT
apyra ?

1. £,.,(0)= cos[% (kd cos@ —y)].

2. f,.,(0) =sin(khcos ).
3. f,.,(0) =cos(khcos8).

24.

Kakoii Bua umeer JuarpaMmma HanpaBJeHHOCTH MOJIYBOJHOBOM
e B E - u H- miiockocTsix, npope3aHHoi B IJIOCKOM
0e3rpaHM4YHOM IKpaHe?

1./lnarpaMmpl HaNPaBJIEHHOCTH UMEIOT BUJI OKPYKHOCTH U BOCBMEPKH
cooTBeTCTBEHHO B E - 1 H- mockoctsix.

2. JInarpamMmepl HaIpaBJIEHHOCTH UMEIOT BUJI BOCBMEPKHU U OKPYKHOCTH
coOTBETCTBEHHO B E - n H-mockoctsx.




3. luarpamMmbl HapaBJIE€HHOCTU UMEIOT BUJ BOCBMEPKHU
COOTBETCTBEHHO B E- 1 H-nmockoctsx.

25.

Kakum o0pa3oM Ha10 npope3aTs Hie/ib B BOJIHOBO/AE C BOJIHOW THUINA
Hio, 4T00BI OHA M3y4aaa?

1.llenp Hamo pope3ath BAOJb MArHUTHBIX CUJIOBBIX JIMHHM.

2. llens Hamo mpope3ath BAOIb JIEKTPUUECKUX CUIIOBBIX JTUHUM.

3. lllenp Hamo mpope3aTh MEePHEHAUKYIIPHO MarHUTHBIM CHJIOBBIM
JIMHUSAM

26.

Kakoe paccTosinue B BOJIHOBOAHO-1Ies1eBOli aHTeHHe (BII[A)
AOJIKHO ObITh MeKIY MPOA0JIbHBIMH 1IeJSIMU HA IIHPOKOH CTEeHKe
NPAMOYT0JIbHOT0 BOJTHOBO/1a, CMEIIEHHBIMU OTHOCUTEJIBHO €ro 0CH
B IAXMATHOM TOPAAKe, YTOObI OHA U3Jy4dasa oauH Jenectok AH
NeprneHINKyJIAPHO BOJTHOBOAY?

1.PaccrosiHue MCXKAY COCCAHUMMU HICITISIMU, CMCIICHHBIMHA OTHOCUTCIIBHO
€ro OCH B IIIaXMaTHOM MOPSIKE, PaBHO TIOJOBUHE JUIMHBI BOJIHBI B
BOJIHOBO/IE.

2. PaccrosiHie Mexay COCETHUMU ILIEISIMH, CMEIICHHBIMU
OTHOCHUTCJIBHO €0 OCH B IAXMATHOM MOPAAKE, paBHO IMOJIOBUHEC NJIMHBI
BOJIHBI B CBOOOJIHOM MPOCTPAHCTBE.

3.Paccrosinue MCXKAY COCCAHUMMU HICITISIMU, CMCIICHHBIMHA OTHOCUTCIIBHO
€ro OCH B IIaXMaTHOM MOPSJIKE, PAaBHO JJIMHE BOJIHBI B BOJHOBO/JIE.

27.

Kaxkoe paccTosinne B pe30HAHCHO# BOJTHOBOJIHO-IIIEJIEBOIl AHTEHHE
(BIIIA) ¢ npoao/ibHBIMH LIEJAMH HA IIMPOKOH CTEHKe
NPSIMOYT0JIbHOT0 BOJTHOBO/1a, CMEIIleHHbIMH OTHOCHTEJIHLHO €ro 0CH
B IIAXMATHOM NOPS/IKeE, 10J2KHO ObITh 0T KOPOTKO3AaMKHYTOI'0
MOPIUHS A0 OJMKalIIel K HeMy 1eau?

1. PaccTosiHEE OT KOPOTKO3aMKHYTOT'O MTOPIIIHS /10 OJIMKAKIIEH K HEMY
IS paBHO YCTBCPTU AJIMHBI BOJIHBI B BOJTHOBO/IC.

2. PaccTostHME OT KOPOTKO3aMKHYTOT'O MOPIIIHS 10 OJIMKAKIIEH K HEMY
IS paBHO IMOJIOBUHC JJIMHBI BOJIHBI B BOJIHOBOZAC.

3. PaccrosiHEE OT KOPOTKO3aMKHYTOTO TTOPIIHS 0 OJMKaNIIeH K HeMy
IICJIM PaBHO OJIMHC BOJIHBI B BOJTHOBOJC.

28.

Kakyro nonsipusanuio u3iay4aeT BOJHOBOJHO-LIe/IeBasi AHTCHHA
(BII{A) co BCTPEYHO-HAKJIOHHBIMY HIEJAMHU HA Y3KOH CTEHKe
NPSIMOYT'0JIbHOT0 BOJTHOBO/IA C PACCTOSTHHEM MesKAy wmeasavu A/2?
1.Ilonsipuzanys nuHEWHas — rOpU30HTaNIbHAA (IapajuleabHas OCU
BOJTHOBOJIA).

2. [Nonspuzanus IuHeHHas — BepTUKaIbHAs (IEPICHIUKYIIIpHAs OCH
BOJTHOBOJIA).

3. Ilonsgpu3zanus IMHENHas — NEPIEHAUKYJISIPHAs OCH U3JTy4darolein
LIEJIN.

29.

Kaxkoe paccTosinne B pe30HAHCHOI BOJTHOBOJIHO-IIIEJIEBOIl AHTEHHE
(BIIIA) ¢ nonepeYHbIMH HIEJISIMHU HA MINPOKOI CTEHKE
NPSAMOYI0J1bHOT0 BOJTHOBO/A JOJI’KHO ObITh 0T KOPOTKO3AMKHYTOI'0
NMOPIIHA 10 OJMKaiilell K Hemy e ?

1. PaccrosiHuEe OT KOPOTKO3aMKHYTOT'O MOPIIHA 70 OJKaiIeil K Hemy
LIEJIM PABHO IIOJIOBUHE JUIMHBI BOJIHBI B BOIHOBOAE A/2.

2. PaccTrosiHrE OT KOPOTKO3aMKHYTOT'O TIOPILHS 10 OyrKaiinei k Hemy
LIEJIA PABHO YE€TBEPTH JIIMHBI BOJIHBI B BOJTHOBOE A/4.

3. PaccrostHue OT KOPOTKO3aMKHYTOT'O TMIOPLIHS 0 ONMKalIIend K Hemy
MoCJeHeN 1enu paBHO 3A/4 .

30.

Kaxkoii BujJ umMeer JuarpaMmma HanpaBJeHHOCTH BOJHOBOIHO-




meseBoii anTeHHbI (BIL{A) 6eryuieii BOJIHbBI ¢ MONEPEeYHBIMH
1IeJISIMH HA IIMPOKOH CTeHKe NPSMOYI0JIbHOI0 BOJIHOBO/AA NPH
PACCTOSIHUM MEXAY easaMu d= A/4?

1.lnarpamma HaIrrpaBJI€HHOCTH UMEET OJUH IJIaBHBIN JIETIECTOK,
HAKJIOHEHHBIN K OCH BOJIHOBOJA.

2. lnarpamma HaIrpaBJI€HHOCTH UMEET OJIMH TJIaBHBIN JIENIECTOK,
NEPIEHAUKYIISIPHBINA OCH BOJIHOBOJA.

3. JlnarpamMma HaIpaBJICHHOCTH UMEET OJUH TJIaBHBIM JIETIECTOK,
HAKJIOHEHHBIH K OCH BOJIHOBOJIA, ¥ TU(MPAKIIMOHHBIN MaKCUMYM,
NIEPIEHIUKYJSIPHBIM OCH BOJIHOBOJA.

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00yd4eHus, peIcTaBIeHbI B Ta0muIe 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmotpeno

7.4. Mertonuueckue MaTepuaibl, ONPEACTAIONUE MPOUETYPbI
OLICHUBAHMS HWHAMKATOPOB, XapaKTEpU3YIOMIMX d3Tanbl  (HOPMUPOBAHUS  KOMIICTEHIIHH,
colepKaTcs B JIOKaJIbHBIX HOPMATUBHBIX akTax [ YAII, periameHTUpYyIOmMMX TMOPAIOK |
MpoLeaypy MPOBEACHUSI TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalUuu
obyuaromuxcs ['YAIL

8. Meroanueckue ykazaHus i 00y4YaromuXcs 0 OCBOCHUIO TUCITUTUIMHBI
(Huoice npugoosamcs pekomeHoayuu no cocmasienuto 0aHHo20 pasoeia)

8.1. MeTtoaudeckue ykazaHUS Ui OOYYArOIIUXCS TI0 OCBOCHHUIO
JICKIIMOHHOTO MaTepuaa (eciu npedycmMompeHo y4eOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3zHa4Y€HUE JICKIIMOHHOTO MaTepuajia — JOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIy0OKOe U SICHOE W3NIOKEeHHEe ydeOHOro matepuana. Ha3HaueHune COBPEMEHHOH JEeKIUU B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYHTh BCIO WH(POPMAITUIO TIO TEME, & B OCBOCHHH
dbyHIaMEHTaNbHBIX MPOOIEM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[O3HAHUS, HOBEHIIMX
JTOCTIKEHUH HAay4YHOW MBICIU. B y4eOHOM Tporiecce JEKIUsl BBIMOJHIECT METOOJOTHICCKYIO,
OpraHMU3aIMOHHYI0 U UH(POpMaMOHHYI0 (GyHKUMU. JIeKius pacKpbpIBaeT MOHATHIHBIN anmapat
KOHKpPETHOW oOnacTu 3HaHMS, €€ MpOOJEeMBbI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUILIIMHAMH.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YYaIOIIMMUCS JICKIIMOHHOTO MaTepHaa;

— TIOJIy4Ye€HHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWHA, YPOBEHb
KOTOPBIX OIpeAeTseTCs eeBOM YCTAHOBKOW K KaXKJI0M KOHKPETHOU TEME;

— TIOMy4Y€HUE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEMOIaBaTEIEM;

— pa3BuTHE MNPO(PECCHOHAIBHO-IETOBBIX  KAauecTB, JOOBM K  TOpeaMery |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILICHHUS.

— TIOSIBJICHHE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITEILHON pabOTHI;

— TIONy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHSI HA OJIMKAMNIIINE TOIBL;

— HAYYUTHCS METOJUYECKH 00padaThiBaTh Marepwall (BBIICISATH TJIaBHBIC MBICIHA WU
MOJIOKEHUS, TMPHUXOAUTh K KOHKPETHBIM BBIBOJAM, [MOBTOPSATh HUX B Pa3IMYHBIX
bopmyarpoBKax);

— TOJIyY€HHE TOUYHOTO MOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSITHIA.




JIeKUMOHHBI MaTepuan MOXET COIPOBOXKIATBCA JEMOHCTpalUed CIaiIo0B W
UCIOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuaja IpH HPOBEAEHUM KOPOTKHX JTUCKYcCUH 00
O0COOEHHOCTSIX MPUMEHEHUSI OTAEIbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpykTypa npeaocTaBieHHs JEKIMOHHOIO MaTepuaia:

1.®opMyMpoOBKa 3a4a4Uu JIEKIHH.

2. Paznensl 1 naparpadsl U3JaraeMoro MaTepiana ¢ COOTBETCTBYIOLUIMMH MaTeMAaTHYECKUMU
BBIKJIa/IKAMH.

3. I'padmueckue Marepuasibl HEOOXOAUMBIX TEOPETUUECKUX 3aBUCHMOCTEM.

4. BbIBOJIBI IO KOXKIOMY pa3eiy.

Ecnu memoouueckue yKazauusi no O0CB0EHUN) JNEeKYUOHHO20 MAmepudnd umeromcs 6
U30aHHOM 8ude, 8 8ude INeKmporHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopot u
m.o., He0OX00UMo damsv Ha HUx ccovliky uau npusecmu URL adpec.

8.2. Metoauueckue yka3zaHus Uid OOy4aroUIMXCs 10 y4YacTHUIO B
CEMUHApax (eciu npedycMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

OCHOBHOU TIEJIBIO ISl 00YYAIOIIETOCS SIBJISICTCS CUCTeMaTH3aIUs U 00001IeHne 3HaHUH
Mo wu3y4yaeMoil Teme, pasfeny, (GOopMUpOBaHHE YMEHHUS paboTaTh C JOMOJTHHUTEIHHBIMU
UCTOYHUKAaMU WH(POpPMAIMU, COMOCTABIATh M CPAaBHUBATh TOYKM 3PEHHS, KOHCHEKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3pEHUS M T.I. B COOTBETCTBUM C Bemylleu
TMIAaKTUYECKON IIEeThI0 COICPKAHUEM CEMUHAPCKHUX 3aHSATHN SIBISIFOTCS Y3J0BbIe, HamOolee
TPYIOHBIC Uil TIOHUMAaHHUS M YCBOEHHS TEeMbl, pa3jeibl AUCHUILTUHBL. Crneunduxoil maHHOU
(OpMBI 3aHATHI SIBJISETCS COBMECTHAsE paboTa MpernoaaBaTeNst 1 00yJaronerocs HaJ peleHueM
MOCTaBIEHHONW MpoOJeMBbl, a TMOHMCK BEPHOTO OTBETa CTPOUTCS HAa OCHOBE YepEeIOBaHUs
VH]JIUBUYaTbHON U KOJUIEKTUBHOM JEATEIIBHOCTH.

[Ipy MOATOTOBKE K CEMHUHAPCKOMY 3aHSATHIO 10 TEME MPOCIHYIIAHHOW JIEKIUU
HEOOXOIMMO O3HAKOMHUTBCS C IUIAHOM €ro TPOBEICHHSA, C JHUTEPaTypoll W HAyYHBIMH
nyOIuKausIMy o TeMe CeMHHApa.

TpeboBaHMs K MPOBEJICHUIO CEMHUHAPOB

He npenycmotrpeno

Ecnu memoouueckue ykazanus no y4acmuio 8 CeMUHapax uMeomces 8 u30aHHoM euoe, 8
sude 31ekmpoHubix pecypcog oubnuomexu I'VAII, cucmemor LMS, kageopst u m.o., Heobxo0umo
damv Ha Hux ccwvlaky uau npueecmu URL adpec.

8.3. Mertoanyeckne — ykazaHWs Uil OOy4aromuxcs 10
MPOXOXKACHUIO TMPAKTUYECKUX 3aHATHU (eciu npedycmMompeHo yueOHbIM NIAAHOM N0 OAHHOU
oucyuniute)

[IpakTHyeckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (POpPM OpraHu3zaluu y4eOHOro
npolecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00y4aloIUMUCS 110/ pyKOBOJICTBOM IIPENOAaBaTENs
KOMILIEKCa Y4eOHBIX 3aJJaHUH C LENbI0O YCBOEHHS HAyYHO-TEOPETUYECKUX OCHOB Y4YeOHOM
TMCIUTUIAHBL, IPUOOPETEHHSI yMEHUN M HABBIKOB, OITBITA TBOPUECKOW ACITEITHHOCTH.

Lenbto NpakTUYECKOTo 3aHATHUS [T 00Yy4aroIIerocs siBJIseTCs] NPUBUTHE O0yUaIOIIMMCS
YMEHUH U HAaBBIKOB IPAKTUYECKOM EATEIBHOCTH 10 U3y4aeMON JUCIUIUIMHE.

[Inanupyemble pe3yapTaThl TP OCBOEHUH 00yUYaIOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOjieHue, pacIlMpeHue M JeTalu3alusl 3HAHWHA TpH pEIIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE T[O3HABaTEIbHBIX CIIOCOOHOCTEH, CAMOCTOSITEIBHOCTH  MBIIUICHNUS,
TBOPYECKOH aKTUBHOCTH;



— OBJAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHHs KOHKPETHOW yueOHOIi
JVICIIATUTHHEI,

— BbIPa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICJIEHUS! IOJIYYEHHBIX 3HAaHUM s
BBITIOJTHEHHS 3aJJaHUI;

— olecrieyeHne PanMOHATIBHOTO COYETaHHS KOJUIEKTHMBHOM W MHIUBHIYaTbHOW (GOpM
0o0yueHwusl.

TpebGoBanust K MPOBEACHUIO MPAKTUYECKUX 3aHATUN

He npenycmotpeno

Ecnu memoouueckue yxazanusi no npoxoxcoeHuro NPaKmuyeckux 3aHamuil UMermcs 8
U30aHHOM 8ude, 8 ude INeKmMponHbIX pecypcos bubnuomexu I'VAII, cucmemor LMS, xagheopot u
m.o., Heobxooumo oams Ha HUx ccoliky unu npusecmu URL adpec.

8.4. Meroandeckue yka3aHus JjIsi 00y4JaromuXCsl 1O BBITTOJIHCHUIO
1ab0paTOPHEIX PabOT (eciu npedycMompeHo yuyeOHbiM NIAHOM NO OAHHOU OUCYUNTUHE)

B xoxe BwimonmHeHUs 1a00OpaTOPHBIX padOT OOydYaIOIUNUCS MOJDKEH YIIIyOUTh |
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJU(UKALMOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue mabopaTopHbIX pabOT COCTOUT M3 IKCHEPUMEHTATBHO-TIPAKTHYECKOM, pacueTHO-
AHAJIMTHYECKOM YacTe U KOHTPOJBbHBIX MEPOTIPUATHIA.

BrimonHenue 51ab0paTopHBIX pabOT OO0ydaromIMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YYEeHUS JUCLUIUIMHBI, ONpenesiseMOol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCneYnBarONINM PEIICHUE CICTYIOINX OCHOBHBIX 3a/1a4 00y4aroIIerocs:

— TNpUOOpETeHHWE HABBIKOB HCCJICIOBAHUS TPOIECCOB, SBICHHA W  OOBCKTOB,
U3y4aeMbIX B paMKax JJaHHOM TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JIeTaNM3alMs TEOPETUYECKUX 3HAHHM, MOJYYEHHBIX Ha
JCKIUSX;

— TIOJy4YeHUE HOBOH MH(OPMAIIMH 110 H3y4aeMOU TUCITUILINHE;

— npuoOpeTeHrne  HaBBIKOB  CaMOCTOATENBHOHW  paboThl ¢ J1abOpaTOpPHBIM
00opyAOBaHUEM U MPUOOpaMHU.

3amanue ¥ TpeOGoBaHuUs K MPOBECHUIO J1a00PATOPHBIX PaboT
1. O3HaKOMHTBCS C METOIMYECKON pa3pabOTKOM K JabopaTopHOU padoTe.

2. Tlpopabotath CamMOCTOATEIBLHO TEOPETUUYECKHH MaTepHas, IOACPKUBAIOIINI

TEMaTHKY J1TabOpaTOpHON pabOTHI.

3. O3HaKOMUTKCS C anmapaTypoid, BXOJAIIEH B 1a00paTOPHYIO YCTaHOBKY.

4. PaccuutaTh M HOCTPOUTH HEOOXOAMMBIE TEOPETHUYECKUE 3aBUCHMOCTH IO 33JaHUIO
npernoaBaTens.

5. OTBeTHTh Ha KOHTPOJBHBIE BOMPOCHI, UMEIONIMECS B METOAMYECKOW pa3padoTKe K
nabopaTopHoi padoTe.

5. OTBeTHTh Ha BONPOCHI KOJUIOKBHYMa, IPOBOJAMMOTO TMpENoaBaTesieM Mepe
BBITIOJTHEHHEM JIA00paTOPHOU PaOOTHI.

Crpykrypa u dhopMa otdera 0 1adopatopHoil paborte
OT4eT AOMKEH CONIePIKaTh:

1. TuTynbHBIN JUCT.
2. Kpatkyto (hopMyITUpPOBKY 3a[a4i UCCIIEIOBAHHUS.
2.CTpyKTYypHYIO CXeMy U3MEpPUTEIbHON YCTaHOBKH J1a00paTOpHOM paboThI.

3. TaGnuIIel SKCIEPUMEHTAIBHBIX HCCIIeIOBAaHUN.
4. I'paduueckue 3aBUCUMOCTH OT 33/IaHHBIX ITAPAMETPOB MCCIIETyEMbIX BEJINYHH.



5. Pacuernple naHHble W TpaduUYeCKUe MaTepHAIbl HEOOXOAMMBIX TEOPETHUYECCKUX
3aBUCHUMOCTCH.

6.CpaBHUTEIBHBIN aHAJIW3 TAHHBIX TEOPUU U SKCIIEPUMEHTA.

7. BeiBoabl o padore.

Tpeboanus Kk 0hOPMIIEHHIO 0TYETA O JIADOPATOPHOU paboTe
OT‘-IGT BBIITOJIHACTCA B COOTBCTCTBHUU C [[el\/'ICTByIOH_[I/IMI/I FOC}’I[&pCTBQHHLIMI/I

CTaHJapTaMH KaXK[bIM CTYJICHTOM MHIUBUIYaIbHO B IEYATHOM WM PYKOITMCHOM BHJIE Ha Oeroi
oymare ¢opmara 210x297 mm. TabauIbl SKCIEPUMEHTAIBHBIX UCCICOBAHUN M TEOPETUUECKHUX
pacyeToOB MPUBOJATCS C COOTBETCTBYIONIEH HyMEpaluel U 3aroJIOBKaMHU.

IlepeyeHnp MeTOAMUYECKUX YKa3aHMH IO MPOBEACHUIO JabopaTopHbIX paboT. Bcee
METOJIMYKU UMEIOTCS Ha Kadenpe B 3JIEKTPOHHOM BH/IE.

1. MccnegoBanue aHTEHHBI THINA «BOJIHOBOM kKaHam». Hukutun B.T. Mertoxd. ykas. k
BBINOJTHEeHHIO N1a0. pad. JIMATIL, JI., 1986r. -25c¢.

2. WccnenoBanue pymnopHbIX aHTEHH C KOppeKTupyromumu juH3zamu. Pepoposa JLA.,
I'mankuii H.A. Metoa. ykas. k Beimonnenuto jab. pad. 'YAII, C.-116.2002r. -25c¢.

3. UccnenoBanue 3epkanbHbix anteHH. JanwioB FO.H., Hukutun B.T. Merona. yka3. k
BhITIONIHEHMIO J1a0. pabd. ['AAII, C.-I16.,1996r. -25¢.

4. CornacoBanue BoJHOBOAA ¢ Harpy3kou. denoposa JI.A., Mumrypa T.I1. Meton. ykas.
K BBITTOTHEHUIO J1a0. pad. JIMAIL, JI., 1991r. -30c.

5. MHccnenoBanue  4YeThIpeX  IUIEYHBIX  BOJHOBOJHBIX  3JEMEHTOB  AHTEHHBIX
nepexmouateneir. ®enoposa JILA., lanunos FO.H. Meton. yka3. k BbIMOJIHEHHIO J1ab. pao.
['AAIL C.-116.,1994r. -24c.

6.MccnenoBanme ¢a3zupoBaHHON aHTeHHOW pemieTkd. MenpHukoBa A.1O., demgoposa
JILA. MeTton. yka3. k BeinosHeHuto 1a6. pad. ['YAIL, C.-I16., 2008r. -41c.

7.WccnenoBanue IUIOCKOM JBYX3aXOJHOM chnupanbHOM aHTeHHbl. Penoposa JLA.,
@paniysoB A.Jl. Metoa. yka3. k BemonHeHuto y1ad. pad. ['YAIL, C.-I16., 2002r. -22c.

8.MccnegoBanue aHTEHHBI ¢ peryiaupyemoil nonspusamuen. @enoposa JILA., [lanuiion
FO.H. Metoga. yka3. k BeimosiHeHuto j1ab. pad. 'AAIIL C.-I16., 1997r. -17¢.

9. UccnenoBanue BoaHOBOAHO-1IENeBbIX aHTeHH. Hukutun b.T., T.I1. Mumypa, Kpactok
B.H. Metogn. yka3. k BeinosiHenuto iab. pa6. I'VAII, C.-I16., 1999r. -33c.

10. UccnenoBanue cnupanbHbeix anTeHH. @enoposa JI.A. MeToa. yka3. K BBIIOJHEHUIO
nab. pad. I'YAIIL, C.-I16., 2002r. -22c.

4.3. Meronuueckue ykazaHus ISl OOYyYArOIIMXCS 110 MPOXOXKICHUIO CaMOCTOSATEIbHOMN
paboThI

B xone BBINOMIHEHUSI CAMOCTOSITENILHOW PabOThI, 00yYarOUIUiCs BBITIOIHAET paboTy Mo
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE IMpemnojaBaTesi, HO 0e3 ero HernocpeiACTBEHHOTO
y4acTHsl.

s oOywaromuxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATelIbHas paboTa MOXKET
BKJIIOYATh B c€0s KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHUSI CaMOCTOSTENBHONH paboOThl, Y oOyuaromierocss (Gpopmupyercs
renecoodpasHoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, oOecrevynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IEPUOJ OOY4YCHHS, TOMOTaeT TOJIYYUTh HABBIKHA ITOBBIIICHUS
npohecCHOHaNBEHOTO YPOBHSL.



MeTomuyeckuMU  MaTepuajaMH,  HAMpaBJISIONIMMH  CaMOCTOSTEIBHYIO  paboTy
00yYaroMIUXCs SBISIOTCS:

—  y4eOHO-METOINYECKUN MaTepHa Mo TUCIHILIHHE;

— METOJMYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (1 00ydaronmxcs
1o 3a049HOU (hopme oOydeHMS).

Ha Ka(benpe HU3JJaHbl MECTOJUYCCKHUEC YKA3aHUS IO ITPOXOKACHUIO CaMOCTOSITEIbHOM
pa6OTLI HUMCIOTCA B U3JTAHHOM BHUJIC U B € 3JICKTPOHHOM BH/IC:

l.®enoposa JILA., JanunoB FO.H. AHTEHHBI U yCTPOWCTBA CBEPXBBICOKUX 4acTOT. [IporpaMmsl,
KOHTPOJIbHBIE BOMIPOCHI M METOAMYECKUE YKa3aHUs K BBITIOJTHEHUIO KOHTPOJIbHBIX padoT ['YAII,
C.-116. 2005 r.,25 c.. 100 3k3.

8.5.  Meronuveckue ykazaHHs JUIsI OOYYAIONIUXCSA TIO MPOXOXKICHHIO KYpPCOBOTO
MIPOSKTUPOBAHHUS/BBIITOJIHCHUST KYPCOBON PaOOTHI (eciu npedycmMompeno Y4eOHbIM HIAHOM HO
OanHOU oucyuniume)

KypcoBoii mpoekT/ pabota mpoBOIUTCS C LENbIO (POPMHUPOBAHUS y O0YUAIOIIUXCS OTBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 33724 IPOPECCUOHATBHOM I TEITLHOCTH.

Kypcooii mpoexT/ paboTa m03BOJISIET 00yUYaIOIIEMYCS:

CTDVKTVDa MOSICHUTEILHOM 3aIIMCKH KYPCOBOT'O HDOCKTa/ Da6OTI)I

KII me opeayCcMOTpCH

TDC6OBaHI/I$I K Od)ODMJ'IeHI/IIO MOSICHUTEILHOM 3aIIMCKH KYPCOBOTO HDOCKTa/ Da6OTI>I
KII me opeayCcMoOTpCH

.MCTOHI/I‘IGCKI/IC YKa3aHud 4Jid 06y‘laIOIIII/IXC$I IO MPOXOKACHUIO CaMOCTOSTEIIBHOMI pa6OTLI

B xone BbINOMHEHUSI CaMOCTOSITENIBHOW PabOThI, 00yYarOUIUICs BBITOIHAET paboTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE MpemnojaBaTesi, HO 0e3 ero HernocpeACTBEHHOTO
y4acTHsl.

s oOywaromuxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATelIbHas paboTa MOXKET
BKJIIOYATh B C€0s KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHUS CaMOCTOSATENBHON paboThl, Yy oOyuaromierocss (Gpopmupyercs
nesiecoodpasHoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM MPUOOpETaeMbIX 3HAHUM, o0ecrevynBaeT BBICOKUUN
YPOBEHb YCIIEBAEMOCTH B TIEPUOJ OOYYECHHS, IOMOTAaeT TMOJYYUTh HABBIKA TOBBIIICHUS
pohecCHOHANBFHOTO YPOBHSL.

MeroandyeckuMy ~ MaTepHalaMH,  HAIMpaBJISIOMIUMH  CAMOCTOSITENIBHYIO  paboTy
00y4aromuxcst SBISIOTCS:

—  y4eOHO-METOJUYECKH MaTepHal Mo JUCIHUILTUHE;

—  METOJUYECKHE YKa3aHHsI 10 BHIMOTHEHUIO KOHTPOJIBHBIX PabOT (Ui 00ydarommxcs
1o 32049HOU (hopme 0OyICHHUS).

- Ha xadenpe nznansl MeToiuyecKue yKazaHus MO MPOXOKACHUIO CaMOCTOATEIbHON

pa6OTLI HUMCIOTCA B U3JTAHHOM BUJIC U B € 3JICKTPOHHOM BH/IC:

— l.®enoposa JI.A., [lanunos FO.H. AHTEHHBI U yCTpONCTBA CBEPXBBICOKHX YACTOT.
[IporpamMmsbl, KOHTPOJIBHBIE BOIPOCHI U METOJNUECKHE YKa3aHUS K BBIITOJIHEHUIO
KOHTpoJIbHBIX padot .I'VAII, C-.I16. 2005 r.,22 ¢. 100 k3.



8.6. Meronuveckne ykKazaHus JUIsI OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUM
00y4aromuXxcsi, OCYIIECTBISIEMOrO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUACLUTUTUHBI.

Obs3amenvho 0115 3an0HeHUs npenodasamenem. YKa3vl8aromcs mpeoo8aHus u Memoobvl
npogedeHUss MmeKywe20 KOHMPOI YCNe8aeMoCmu, a MaKxce KAk pe3yibmamsl MeKyuje2o
KOHMPOJIsL ~ ycnesaemocmu — OyOym — yUUmMvl8amvCsi HPU  NPOBEOCHUU  NPOMENCYMOYHOU
ammecmayuu.

8.7. Meronnueckue ykazaHus Juis 00y4aroUXCsl M0 MPOXOKICHUIO TPOMEKYTOUHON
aTTECTALIUU.

[IpomexxyTounass  arrectamus  OOYyYAIOIIMXCS  MPEAYCMAaTPHBACT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB 00yuYeHHs Mo auciuiuinHe. OHa BKIIOYAeT B
ceOst:

— D9K3aMeH — ¢opMa OICHKM 3HAaHWM, TOJYyYCHHBIX OOYydYaloIIMMCS B IIpoliecce
M3Yy4YEeHHS BCEH NUCIUIUIMHBI WA €€ YacTH, HAaBBIKOB CaMOCTOSTENbHON paboThl, CIIOCOOHOCTH
NPUMEHATh WX JUIS PENICHHS TPAKTHYSCKUX 3a7ad. DK3aMeH, KaK TPaBHIO, MPOBOIUTCS B
nepuoj SK3aMEHAIIMOHHOW CECCHHM W 3aBEpINAeTCS AaTTeCTAI[MOHHON OIEHKON «OTIHYHOY,
«XOPOIIIOY, «YIOBIICTBOPUTEIHHOY», KHEYIOBICTBOPHTEIHHOY.

— 3ader — 9T0 (hopma OIECHKM 3HAHUU, MOTYUYCHHBIX OOYYArONIUMCS B XOJI€ U3yUYCHUS
y4eOHOM TUCIUIUIMHBI B LIEJIOM MU MPOMEXKYTOUHas (10 OKOHYaHUU CEMEeCTpa) OIlCHKA 3HAHUU
00yYJarOIIUMCS 110 OTIEIBHBIM pa3feliaM JUCIUIUIMHEI C aTTECTAIIMOHHOW OIEHKON «3a4TCHO)
WA «HE 3a4TEHOY.

— nuddepeHIMpPOBaHHbBI 3a4eT — 93T0 (¢GopMa OLEHKM 3HAaHUHM, IOJIYyYEHHBIX
00yyJaromuMcs NPy U3yYSHUHU JAUCIHUIUIMHBI, TIPU BBHITTOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEIOBATEIBLCKUX Pa00T U MPOXOKICHUHU MPAKTHUK C ATTECTAIIMOHHON OIEHKOM
COTIUIHOY, «XOPOIIIOY», KYJIOBICTBOPUTEIHHOY, «HEYIOBJIECTBOPUTEIHLHOY.

Obs3amenvHo 0J151 3aN0HEeHUs npenooasamesiem. YKazvl8aromces mpebo8anus u Memoobl
npPoBeOeHUs NPOMENHCYMOUHOU AMmMeCmayul.



Jluct BHeceHus: U3MEHEHUH B pabouyto MporpamMmy TUCIUILINHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii
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