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AHHOTAIUA

Jucuunnmua «YcTpoilcTBa CBEpPXBBICOKOM 4YacTOTBI M AHTEHHB» BXOJUT B
00pa3oBaTeNbHYI0 TMPOTPaMMy BBICHIETO OOpa3oBaHMsI — TMIporpamMmy OakajgaBpuaTta 1o
HANpaBIEHUIO TOArOTOBKK/ creruanbHocTH 12.03.02  «OnroTexHUKa» HaNpaBIECHHOCTH
«ONTHKO-3JIEKTPOHHBIE PUOOPHI M KOMIUIEKCHI». [luctummHa peanusyercs kadeapoid «Ne21y.

JucuumnnuHa HaneneHa Ha GOpMHUpPOBaHHE Y BBITYCKHUKA CIEAYIOUUX KOMIETEHITHIA:

[IK-1 «CnocoOHocTh K (OPMHpPOBAHUIO TEXHHYECKUX TpeOOBaHMM M 3agaHUil Ha
MPOEKTUPOBAHME W KOHCTPYHUPOBAHUE ONTHYECKUX U OMNTHUKO- DIIEKTPOHHBIX MPUOOPOB,
KOMIIJICKCOB ¥ X COCTaBHBIX YaCTCH)

[IK-2 «CrocoOHOCTh K MaTeMaTHYeCKOMY MOJCIUPOBAHUIO IMPOIECCOB U OOBEKTOB
ONTOTEXHUKH M UX MCCIEAOBAHUIO Ha 0a3e MpodecCHOHANBHBIX MAKETOB aBTOMATH3UPOBAHHOTO
MIPOCKTUPOBAHUS M CAMOCTOATEIILHO pa3pab0TaHHBIX MTPOTPAMMHBIX MTPOTYKTOB)

IMK-3 «CrnocoOHOCTh K aHalmm3y, pacuery, MPOCKTHPOBAHHIO U KOHCTPYHPOBAHUIO B
COOTBETCTBUH C TEXHMYECKHUM 3aJIaHHMEM THUIIOBBIX CHCTEM, IPUOOPOB, ONTOTEXHHUKH Ha
CXEMOTEXHUYECKOM M DJIEMEHTHOM YpPOBHSIX, B TOM YHCJIE€ C UCIOJIb30BAHUEM CHUCTEM
ABTOMAaTHU3UPOBAHHOTO MPOCKTUPOBAHUS

ConepxaHue IUCHUIUIMHBI OXBAaTBHIBAET KPYI BOIMPOCOB, CBS3aHHBIX C CBSI3aHHBIX C
napamMeTpamMu Tepemarmux u npueMmHblx aHTeHH CBY  ngmamazona. B mucnurinHe
paccMaTpuBalOTCSl MPUHLIMI JIEUCTBHS, T€OMETPUUECKHE M DBJIEKTPUUYECKHE XapaKTEPUCTUKU
pa3IMYHBIX TUIIOB AHTCHH: BUOPATOPHBIX, IMIEICBBIX, PYMOPHBIX, JUH30BBIX, 3€pPKAJbHBIX, a
TaKk)Ke HampaBlieHHbIC CBOMCTBa cHcTeMbl m3nmydareneil. [IpuBoastcs cBeneHuss 00 OCHOBHBIX
ycTporictBax ¢umepHoro tpakta CBY nmamazoHa: AenuTeNsIX MOITHOCTH, HaIpaBIECHHBIX
OTBETBUTEIISX, BPAIIAIOIINXCA COUWICHEHHSIX, AaHTEHHBIX MEePEKIII0YaTessax 1 JIp.

[IpenogaBanue JUCHMIUIMHBI TPEIyCMATPUBACT Cleaylomme (OPMBI  OpraHU3aIUuU
y4eOHOro mporiecca: JEKIWH, J1abopaTopHble paboOThl, caMOCTOsITeNbHAs paboTa CTyIeHTa,
KOHCYJIbTaIUH.

[IporpaMMoit AUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOMME BUABI KOHTPOJISA: TEKYIIHi
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTECTAIN B opMe IK3aMeHa.

OO6mas TpyJO€MKOCTh OCBOEHHUS AUCIMILIUHBI COCTaBiseT 4 3a4eTHhIX eAuHMIbI, 144
yaca.

S3bIK 00yUeHus IO JUCIUILTUHE «PYCCKHID)



1. TlepedeHb UIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIUTLTIHE

1.1. Ilenu npenogaBaHus IUCIUIIINHbI

Henpro mpenojaBaHusi IUCUUIUIMHBI « YCTpoHCTBa cBepxBbIcOKOM dacTtoThl (CBY) n
AQHTEHHBI» ABIsAETCS:  (OPMHPOBAHHE NPO(ECCHOHANBHOM MOATOTOBKU CIELUAIUCTOB IO
HanpasieHuto 12.03.02 «OnTtorexHuka» B 00JacTU COBPEMEHHBIX aHTEHH U ycTpoiictB CBY;
O3HAKOMJICHHE C KpYroM IpoOiieM, CTOSIMIMX Iepea pa3paboTYMKaMH aHTEHHO-(UAEPHBIX
CHUCTEM HAa3€MHBIX M OOpPTOBBIX PAJUOJOKAIMOHHBIX CTAHIMM;, IOJy4eHHE MPAKTHYECKUX
HaBBIKOB I10 JKCIIEPUMEHTAJIbHOMY MHCCJIEIOBAHUIO M HACTpOilke aHTeHH M ycrpoiicts CBUY;
MOJIyYE€HHE HABBIKOB 10 pacyeTy U aBTOMATU3UPOBAHHOMY pacueTy aHTeHH u yctpoiicts CBY u
YMEHHE UX UCIOJIb30BaHUA NPH TEXHUUYECKOM OOCTYKHBAHUU U HACTPOMKE paAMOTEXHHUUYECKUX
YCTPOICTB U CHCTEM , B HAyYHO-HUCCJIENIOBATEIbCKOW M IMPOU3BOJICTBEHHOW AESTENbHOCTU B
00J1aCTAX JIOKAIMOHHOIO, HABUTAIIMOHHOTO U CBSI3HOTO Ha3zHaueHUs. [{MCHUIUIMHA OTHOCUTCS K
IpEeIMETHOM 00JIaCTH OCHOBHOT'O HampaBiieHUs! MPO(HeCCHOHATBHOM 1eATEeIbHOCTH CHEIAINCTa
«ONTHKO-3JIEKTPOHHBIE IPUOOPBI U CUCTEMBI».

JlucuuniauHa BXOIUT B COCTaB 4acTd, (OpPMHUpPYEMON ydacTHUKaMU 0Opa3oBaTEIbHbBIX
OTHOILICHUH, 00pazoBaTeIbHON MpOrpaMMBl Beiciiero oopasosanus (nanee — OI1 BO).

1.2. TlepedeHb MIAaHUPYEMBIX PE3yJIHTATOB OOYUYEHHS MO JUCHUIUIMHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMU pe3yibTrataMu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCHMILIMHBI OOydaromuics AOHKEH 00JaJaTh CielyONMMHU
KOMIIETEHIIUSIMUA WM UX YacTsAMU. KoMIeTeHIMM U UHAMKATOPbl UX AOCTHXKEHHs NPUBEICHbI B
Tabsune 1.

Tabnuua 1 — [lepeyeHp KOMIETEHIMHA U MHIMKATOPOB MX JIOCTHKECHHUS

Kareropus (rpynma) | Kox u HaumenoBanue | Koa u HauMeHOBaHME HHAMKATOPA JOCTHIKCHHS

KOMIIETEHIINHU KOMIIETEHIIUHU KOMIIETEHIIUU
[1K-1 CiocobHOCTH K
OPMHPOBAHUIO
(bopmmp I1K-1.3.1 3HaTh TpeOOBaHUS, IPEABSIBIIEMBIC K
TEXHUYECKUX o
. pa3pabaTbIBa€MON ONTOTEXHUKE, ONTHYECKUM U
TpeboBaHuil 1
. OTITHUKO-3JIEKTPOHHBIM MpUOOpaM M KOMILJIEKCaM
3aJlaHu} Ha
[1IK-1.Y.2 ymeTp aHanu3upoBaTh U ONPEIENATh
[TpodeccuonanbHble | MPOEKTUPOBAHUE U
TpeOOBaHUS K apaMeTpam, MPeabsBIIEMbIM K
KOMITETCHITHH KOHCTPYUpPOBaHUE

pa3pabaThIBa€MOM ONTOTEXHUKE, ONTHUYECKUM U
OTITHUKO-3JIEKTPOHHBIM MpUOOpaM M KOMILJIEKCaM
C YYETOM U3BECTHBIX KCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX PE3YIbTATOB

ONTUYECKUX U
OIITHUKO- SJICKTPOHHBIX
npubopoB,
KOMIIJIEKCOB U UX
COCTaBHBIX YacTel

[TK-2 CnocobHOCTH K
MaTeMaTHYEeCKOMY
MO/JICITUPOBAHUIO
MPOILIECCOB U
00BEKTOB
ONTOTEXHUKH U UX
WCCIICIOBAaHHIO Ha
[Tpodeccuonanbubie | O6aze

KOMITETEHITHH poeCCHOHATTEHBIX
MaKeTOB
aBTOMAaTU3HPOBAHHOTO
MIPOCKTHUPOBAHUS U
CaMOCTOSITEIILHO
pa3paboTaHHBIX
IIPOTrpaMMHBIX
IPOAYKTOB

I1K-2.3.1 3HaTh YHCICHHBIE METOIbI, B TOM
YHCIIe PeaTu30BaHHBIC B TOTOBBIX OMOJIIMOTEKAX,
MIPU IPOSKTUPOBAHUH ONTHYCCKUX U OTITHKO-
ANIEKTPOHHBIX MPUOOPOB, KOMIUICKCOB H UX
COCTaBHBIX YacTel




[Tpodeccronanbubie

I1K-3 CnocobHOCTH K
aHaJIN3Yy, pacyery,
MMPOCKTUPOBAHUIO U
KOHCTPYHPOBAHHIO B
COOTBETCTBUHU C
TEXHUYECKHM
3aIlaHUEM TUIIOBBIX
cucTeM, puodopoB,
OIITOTCXHUKU HA

T1K-3.3.1 3HaTh TUITOBBIE CXEMBI OIITHUYECKUX U
OTITUKO-DJIEKTPOHHBIX MPHOOPOB, KOMILIIEKCOB U
UX COCTABHBIX YaCTell HA CXEMOTEXHUYECKOM U

KOMIIETCHIINH
CXEMOTEXHUYECKOM U
AJIEMEHTHOM YPOBHSIX,
B TOM YHCIIE C
HCIIOJIb30BAaHUEM
CUCTEM
aBTOMAaTU3HPOBAHHOI'O
IIPOCKTUPOBAHUS

QJICMCHTHOM YPOBHAX

2. Mecro nucuuiinHel B ctpykType OI1

JucturnianHa MOKeT 0a3upoBaThCs Ha 3HAHUAX, paHEee MPUOOPETEHHBIX 00YUYaIOIIUMHUCS
IIPYU U3YYEHHUHU CIIEAYIOUIMX AUCLUIIINH:

- ®u3nka — B pazzenax «JIEeKTPUUECTBO U MarHeTH3M», « Teopust 3J1eKTpOMarHuTHOTO
I0JIS»;

- Briciiag maremaruka - B paszenax « BEeKTOpHBIN aHaIu3 U TEOpHsl MOJ», « Y paBHEHHUS
MaTeMaTH4eCKON (PU3UKH C YaCTHBIMH ITPOU3BOJAHBIMUY» (OCOOEHHO PELICHHs ypaBHEHUN
Jlannaca, Ilyaccona, I'ensmromnbina), «/JuddepernuanbHoe U HHTErPATbHOE UCYUCIICHHEY,
«Teopus psaoBy», «Crnennanbhble QyHKIMN», «MaTpUIHOE HCUHCIICHHUEY,

- «PagroTexHuYeCKre MK U CUTHAJIBDY — B pa3jenax «JJIuHHbIe IUHUNY,
«KonebaTtenbHble KOHTYPBI», «DUIBTPHIY;

-«OnekrpoauHamuka u PPB»

3HaHUs, TONYyYECHHBIC TPH HM3YYCHHH MaTepuaja JaHHOW TUCIUILIINHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUE€HUE, TaK U UCTIOIb3YIOTCS MPU U3YUEHUU APYTUX TUCHUILIUH:

- «[IpoexkTupoBaHueE Ta3epHBIX CUCTEM,

- «OCHOBBI OIITUKUY,

- «ONTORIEKTPOHHBIE TTPHOOPHDY,

- «TeopeTnueckrie OCHOBBI JIOKALIMU ¥ HABUTALIUID).

3. OO0BeM U TPYJIOEMKOCTh JTUCITUTUTAHBI
Jlannapie 06 o0meM oO0beMe MUCIUILUIUHBI, TPYIOEMKOCTH OTIENIBHBIX BUAOB Y4eOHOM
paboTHI TT0 TUCITUTUTHHE (M pacipeie]ICHHe dTOW TPYIOSMKOCTH IO CeMeCTpaM) MPeICTaBICHBI B
TaodmuIe 2.

Ta6mmia 2 — O0beM U TPYJTOEMKOCTh JUCITUTITUHBI

TpynoemMKoCTh 110
Bun yueOHo# paboTh Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocma oucyunIuHbl, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHusie 3anamus, BCETo 4ac. o1 o1
B TOM YHUCJIC:




nexiuu (JI), (qac) 34 34

npakTuaeckue/cemunapckue 3anatus (I13),

(dac)

naboparopabie padotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (1ac)

9K3aMeH, (Jac) 45 45
Camocmosamenvnas paboma, Bcero (4ac) 48 48
Buo npomesccymounoit ammecmayuu’. 3a4er,
mubd. 3auger, sk3ameH (3auer, Hudd. 3ay, JK3. OK3.
OK3.*%)

*k
HpI/IMe‘IaHI/Ie: KaHIUJIATCKHU DK3aMCH

4. CopeprxaHue JUCITUTITUHBI
4.1. Pacnpezenenuie TpyA0€MKOCTH JTUCUUILIMHEI MO pa3jeiaM U BUIaM 3aHITHI.
Pazgenbl, TEeMBbI TUCHUTIIIMHBI K KX TPYIOEMKOCTh ITPUBEICHBI B TA0IUIIE 3.

Tabnuua 3 — Pazaesnbl, TeMbl TUCIMIIINHBL, UX TPYAOEMKOCTh

Paspenbl, TeMbI IUCHUIIITUHBL Jlexmu | I13 (C3) JIP KII CPC
u (qac) (qac) (dac) (qac)
Cemectp 6
Paznen 1. Ilpunuunel pyHKIMOHUPOBAHUS 2 2 2

ycrporicte CBY u anteHn

Tema 1.1Ha3nauenue u pojib aHTEHHO-(PUAEPHBIX
YCTPOMCTB B paAMOTEXHUYECKUX CUCTEMAX;

Tewma 1.2Knaccudukanus nuHuil nepeaadu;
Temal.3OCHOBHBIE IIEKTPUUECKHE
XapaKTepUCTHKU JIMHUHN Tepeaun;

Temal.4. Pexxumbl BOJIH B TMHUSIX NIEpEIadH;
Tema 1.5.001mmme MeTOabI COTIACOBAHUS C
Harpy3kou

Pa3znen 2. CumMmeTpuuHsbIii BUOPAaTOp B CBOOOTHOM 4 2 2
IIPOCTPAHCTBE

Tema 2.1. Pacnipenenenue Toka u 3apsijia Ha
TOHKOM BHOpatope

Tewma 2.2. [Tose n3iny4eHuss CHMMETPUYHOTO
BUOpaTOpa B AajbHEH 30He

Tema 2.3. XapakTepUCTUKH U3ITyYEHUS
CUMMETPHUYHOT0 BHOpaTopa

Tewma 2.4. CummeTpupyrOIMe yCTpOMCTBA

Paznen 3. HanpaBieHHbIE CBOIICTBA CUCTEMBI 4 2 10
H3Jydaresnein

Tema 3.1. Ilone n3my4deHus: CUCTEMBI
n3nyyarenei. Teopema nepeMHOKEHHUS.

Tema 3.2. [IpyHUIMD KadyaHUs Jyya B
HEIOABYKHON TUHENHOMN CHUCTEME

Tema 3.3. HanpaBieHHble CBOWCTBAa aHTEHHOMN
PELIETKH C OCEBBIM H3ITyueHUEeM (aHTeHHA
«BOJIHOBOUW KaHAI)

Tema 3.4. KoMIUIeKCHBIE BXOIHEIE
COIIPOTHUBIICHUS CUCTEMbI BHOPATOPOB

Pasnen 4. 1lleneBnie uznyyaTenu 4 3 10




Tema 4.1. IlpuHUMO JBOWCTBEHHOCTH M €TI0
NPUMEHUMOCTh B TEOPUHU LIEIEBbIX aHTEHH.
Tema 4.2. [llenn B BomHOBO IS

Paznen 5. OCHOBBI TEOPUH ANIEPTYPHBIX AHTEHH 4 4
Tema 5.1. Ilone wu3my4deHHs] TJIOCKOW amnepTypbl
MIPOU3BOJILHON (POPMBI.

Tema 5.2. Brnusaue amrumtygHoro U (a3oBOro
pacnpelesieHusl Ha JuarpamMmy HalpaBJIEHHOCTH.

Pasnen 6.BomHOBOIHBIC U3ITydaTenn 4 1 6
U pyNOPHBIC aHTCHHBI

Tema 6.1. N3nydeHue u3 OTKPHITOrO KOHIIA
MPSIMOYTOIBHOTO U KPYTJIOTO

BOJIHOBO/IA.

Tema 6.2. OCHOBHBIE TUIIBI AIEKTPOMArHUTHBIX

pYHoOpoB

Paznen 7. JIMH30BbIE aHTECHHBI 4 1 5
Tema 7.1. Yckopsmonme METALTAYECKUE JTUH3BI
Tema 7.2. JIUANEKTPUYECKUE JIMH30BHIC AHTCHHBI

Pasnen 8. 3epKajabHbIC aHTCHHBI 4 4 5
Tema 8.1. Onpenenenue noss B pacKpbIBE U MOJIS
U3ITy4CHHS TapabOoIONIHOTO 3epKaa.

Tema 8.2. Koapdumment ycunenus (KY) u
OINITHMAJIBHBIN YTOJI paCKpbIBa MapadoIonIa.
Tewma 8.3. /IByx3epKajibHbIC aHTCHHBI

Pazzmen 9. DneMeHTs! PUIEPHOTO TPAKTA 4 2 4
Tewma 9.1.T-o06pa3Hbie neTUTETN MOIITHOCTH
(TporHUKH).

Tema 9.2. BotHOBOAHBIE MOCTHI.

Tema 9.3. AHTEHHBIN NIepeKIIIOYaTETh Ha
IIEJIeBBIX MOCTaX

Hroro B cemecTpe 34 0 17 0 48

Utoro 34 0 17 0 48

IIpakTHueckass MOATOTOBKA 3aKJIIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
0o0y4JalomMUMHUCA  ONpEAENCHHBIX  TPYIOBBIX  (PyHKUIMHA,  CBSI3aHHBIX C  Oy;aymiei
npodeCcCHOHATIBHOMN 1S TeNFHOCTHIO.

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pas3/iesioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Tabnuile 4.

Ta6nuia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIa

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

[punnuns! pysxnuonuposanus yctpoiicts CBY u anTeHH
Temal.l. Ha3HaueHue u posib aHTEHHO-(PUIEPHBIX YCTPOMICTB B
Pazgen 1. pPaTuOTEXHUYECKUX CUCTEMAX;

Tema 1.2. Knaccudukanus TMHUN Iepeaadu;

Tema 1.3. OcHOBHBIE DJIEKTPUYCCKHE XAPAKTEPUCTHKH JIMHUHA




nepenayy;
Tema 1.4. PexxuMbl BOJIH B JIMHUSIX NIepeayl;
Tema 1.5.001mue METOIbI COTIIACOBAHMUS C HATPY3KOM

Paznen 2.

CuMMeTpuyHBIA BUOpATOp B CBOOOIHOM MIPOCTPAHCTBE

Tema 2.1. Pactipeenienne Toka 1 3apsijia Ha TOHKOM BUOpaTope
Tema 2.2. [Tone u3myueHust CHMMETPHUYHOTO BUOpaTOpa B

NaJIbHEH 30HE

Tema 2.3. XapaKkTepUCTUKU H3ITyUYEHHUs] CHMMETPUYHOTO BUOpaTopa
Tema 2.4. CumMeTpUpyIOIIIHE YCTPOHUCTBA

Pa3nen 3

HamnpagiieHHBIE CBOMCTBA CUCTEMBI U3ITydaTeen

Tema 3.1. [Tone u3myyeHHs: CUCTEMBI U3Ty4YaTeIICH.

Teopema nepeMHOKEHUS.

Tema 3.2. IlpuHuun kKayaHus Jy4da B HEMOJBWXHOW JIMHEHHOMN
cucreme

Tema 3.3. HampaBiieHHbIE CBOMCTBa aHTEHHOM PEIIETKU C OCEBBIM
u3JIydeHUEeM (aHTCHHA «BOJIHOBOM KaHAI)

Tema 2.4. KOMIUIEKCHBIE BXOJIHbI€ COMPOTUBJICHUS CHUCTEMBbI
BUOpATOPOB

Pa3nen 4.

[IleneBple n3IydaTeNnu

Tema 4.1. IlpuHOMII JBOMCTBEHHOCTM M €ro INPUMEHHMOCTH B
TEOPUH ILEIECBbIX aHTCHH.

Tema 4.2. Illenu B BOJIHOBOAC

Pa3nen 5.

OCHOBBI TEOpUH ANEPTYPHBIX AHTEHH

Tema 5.1. Ilome m3mydeHHs IUIOCKOM amepTypbl IPOU3BOJIBHOU
(bopMmBl.

Tema 5.2. BrnusHue aMmumTyaHoro u (a3oBOTO pacipeaeaeHus
Ha JuarpaMMmy HallpaBJIECHHOCTH.

Pa3nen 6.

BonHOBoAHbIE H3ITyYaTenu U pyNOpHbIE aHTEHHBI

Tema 6.1 U3imydeHne u3 OTKpHITOro KOHIA MPSMOYTOJIBHOTO U
KPYTJI0ro BOJIHOBO/IA.

Tema 6.2. OcHOBHBIE TUIIBI JIEKTPOMArHUTHBIX PYTIOPOB

Paznen 7.

JIMH30BbIE AaHTEHHBI
Tema 7.1. Yckopstolue METaUIMUECKUE JIMH3BI
Tema 7.2. JIMdNEKTpUYECKUE JIMH30BBIC AaHTCHHBI

Pasznen 8.

. 3epKajbHble aHTEHHBI

Tema 8.1. OnpeneneHne Mmosst B packpblBE M IOJS M3Iy4YEHUS
napaboJIONIHOTO 3epKaa.

Tema 8.2. Kosdpduuuent ycunenusa(KVY) u ontumanbHbI yroma
packpseiBa apaboaouaa.

Tema 8.3. JIByX3epKaJIbHbIe aHTCHHBI

Pa3nen 9.

DneMeHThl QUAEPHOTO TPaKTa

Tema 9.1.T-o0pa3Hble AETUTETN MOIIHOCTH (TPOMHUKH).
Tema 9.2. Bo1HOBOJIHBIE MOCTEL.

Tema 9.3. AHTEHHBIN NTEpEKITI0YATEIb HA MIEJIEBBIX MOCTAX

4.3. Tlpaktrueckue (CEeMHHAPCKHUE) 3aHATHS
TeMbl IpakTHYECKUX 3aHATHH U UX TPYJTOEMKOCTh IIPUBEICHBI B TAOIHUIIE 5.

Ta6muma 5 — [IpakTHdecKue 3aHsITHS U UX TPYI0EMKOCTD




N3 aux Ne
Ne | Tewmsl npaktndyeckux | @opmel npakTU4eckux | TpyloeMKOCTb, |MPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHH (gac) MOATOTOBKH, | JUCIIHII
(dac) JIUHBI
VY4eOHBIM MJIaHOM He TPETyCMOTPEHO
| |
Bcero
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh PUBEACHBI B TaOIUIIE 6.
Ta6mmia 6 — JlabopaTopHbIe 3aHITHS U KX TPYI0EMKOCTh
Ne TpynoeMKoCTb Ms mix Ne
HaumeHnoBanue 1abopaTopHbIX paboT [IPAKTUYECKON | paszciia
/1 , (dac) MOATOTOBKH, | TUCITHATLI
(dac) WHBI
Cemectp 6
1. | UccnenoBanue aHTEHHBLI THUIIA «BOJHOBOK 2 2 3
KaHa»
2. | UccrnenoBanue [UTAHIPAYECKON 2 2 2
CHHUpaIbHON aHTEHHbI
3. | CormnacoBanue BOJTHOBO/IA C HArPy3KOM 2 2 1
4. | UccnenoBanue pymnopHBIX aHTEHH C 2 2 6,7
KOPPEKTUPYIOIIUMHU JTHH3AMHU.
5. | HccnenoBanue 3epKajbHbIX aHTEHH 4 4 8
6. | Uccnenosanue BOJIHOBOJHO-II[EJIEBBIX 3 3 4
aHTCHH
7. | UccnenoBanue YETBIpEX IUIEYHBIX 2 2 9
BOJIHOBOJIHBIX ~ DJIEMEHTOB  aHTEHHBIX
MepeKIroYaTesei.
Bcero: 17 17

4.5. KypcoBoe nMpoeKTHpOBaHNE/ BBHITIOJIHEHHE KyPCOBOH PaOOTHI
Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbel camocTosTebHON pabOTHI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0IHIIe 7.

Tabmmia 7 — Buasl caMOCTOSITENBbHON pabOTHI M €€ TPYT0EMKOCTh

o Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh

qac qac
1 2 3
N3yueHune TeopeTnueckoro Marepuana 30 30

nucturuael (TO)

Kypcosoe npoektuposanue (KII, KP)




Pacuerno-rpaduueckue 3amanus (PI'3) 8 8
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyuemMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomamnee 3aganue (J13)
KonTponbubie pabotel 3a0uHUKOB (KP3)
[ToaroroBka Kk mpOMeKyTOYHON 5 5
arrecrauuu (ITA)

Bcero: 48 48

5. Ilepeuenp yueOHO-METOIMYECKOTO 00ECTICUCHHMSI
JUIS CAMOCTOSTENIbHONM PabOoThl 00yUaIOIIMUXCSl [0 JUCHUIUTMHE (MOJYII0)
Y4eOHO-MeTOAMYECKHE MaTepHalibl s CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepeyeHb MeYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUN MPUBEIEH B Ta0muUIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Hludp/ bubnuorpaduueckas ccplika KonnuecTBo 3K3eMIUISIPOB B
URL anpec o6ubnuorexe
(KpoMe 3JIEKTPOHHBIX
9K3EMIUISIPOB)
YK 621.396.67(075) Kpsiuko A.®., denopona JLLA. 50
bbK 32.845 AHTEHHBI U yCTPONCTBA
K78 CBEPXBBICOKHX YaCTOT. YueOHOe

nocobue. C- I16.,2017r OcHOBEI
TEOPUHU U TEXHUKHU (a3upPOBAHHBIX

AHTCHHBIX PEIIETOK. YueOHoe
nocobwue. C-116.,2017r.,238 c.

YK 621.396.67(075) Kpstuko A.®., ®enopona JLLA. 50
bbK 32.845 OCHOBBI TEOPUH U TEXHUKU
K78 (a3upoBaHHBIX AHTEHHBIX PEIIETOK.
VYuebnoe nmocoodue. C-116.,2017r.,198
c.
VK ®denoposa  JILA., T'mamkuit H.A., 50

621.396.67;629.7(075.8) | ArokoB B.A.
BbK 39.57-5+32.845573 | PacyeT u mpoeKTUpOBaHUE
®33 aBUAIIMOHHBIX aHTEHH

CBEPXBBICOKHX YacTOT. Y4eOHOe
rocodue. C-116.,2019r.,146 c.

YK 621.396.67(075) ®denopona JI.A., Kpssuko A.D., 50
bbK 32.845473 I'mankuit H.A BeicokodacToTHBIE
@33 AHTEHHBIE NEPEKIIIOYATEIN

PaIHOIOKALMOHHBIX CTAHIIUMN.
VYuebnoe mocoodue. C-116.,2019r.,55

c.
bBbK 32 848 Bockpecenckuit J[.U., ['ocTioxun 30
A 72 B.JI., MakcumoB B.M., [Tonomapes
YK 621.396.67 JI.LW. Ycrporictea CBY 1 aHTeHHBI

M: Pagnorexnuka, 2006 r.- ¢.376

YK 629.735.06 (075) | CunsaxoB B.A., Heseiikua M.E., 50




bbK 39.67

AroxkoB b.A. Cuctemsbl 1 cpeacTBa

.C36 PaaUOCBsI3H IPAXJAHCKON aBUALUU B
METPOBOM JIMATIa30HE BOJIH.
Vuebnoe nmocoodue. 'YAIL, C.-
I16.,2008r. -180 c.
YJIK 629.735.06 (075) | Kpacrok B.H., [Tmatonos O.}O. 50
bbK 39.67 AHTEHHOE 000pY/IOBaHHE CaMOJIETOB
.C36 U €T0 3KCIuTyaTanus. Y4eOHoe
nocobue. I'YAIIL, C.-116.,2002r. — 4
1)
bbK 32 848 Kpacrok B.H. [IpoektupoBanue ®AP 200
AT2 PSIMOYTOJIBHON (opMBI. YueOHOe
YK 621.396.67 nocobue. 'YAIL, C.-116.,1999r. -4
ILJL
YIIK 629.386.6 Kanamuukos B.C., Herypeii A.B. 150
bbK 32.85 PacueT mapameTpoB naccuBHbIX
.Cl12 y3i0B CBY meTonamu Teopuu
uemnei. Yueonoe nocobue. 'VAIL,
C.-116., 1999r.-99c.
YK 629.386.6 Kanamnukos B.C., [Ipycos A.B. 100
BbBK 32.85 TexHuueckas 37IEeKTPOIMHAMUKA.
.C12 Hampasinsitomuye cuctemsl U
HampaBJisieMble BOJIHBI. YueOHOe
nocobue. 'YAIL,  C.-116.,2002r.
-44 c.
YK 629.735.06 (075) | Kpactok B.H. CoBpemennbie 40
bbK 39.67 MIPUHIIMIBI TOCTPOCHUS aHTEHHBIX
.C36 CHUCTEM a’poropToB. MeTtos.
paspabotka. 'YAII., C.-I16., 1999r.
1 ..
YK 621.396.67 Kpacrok B.H. DnexrpomarautHast 100
COBMECTHMOCThH aHTEHHBIX
yCTpOHCTB. YueOHOoe mocobue.
['YAIL, C.-116., 2002r.
YK 621.396.67 AHTEHHBI U yCTPOWCTBA 100
CBEPXBBICOKMX 4acToT. degopoBa
JLLA., Hanunos FO.H. [Iporpammsl,
KOHTPOJIBHBIE BOIPOCHI 1
METOJIMYECKUE YKa3aHUS K
BBITIOJTHCHHIO KOHTPOJILHBIX padoT
JTVYAIL, C.-116., 2005r. 22c.
YK 621.396.67(075) benonepkosckuii I'.B., 20

bbK 32.845
b 43

Kpacrok B.H.
3aja4n U pacyeTsl 10 Kypey

«Ycrporictea CBY 1 aHTEHHBI»
C.116.,2002r.177¢

7. IlepedyeHsb AJIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTu «HTepHeT»




[Iepeuyenn

TEJICKOMMYHHUKAIUOHHOW ~CETH
npuBezeH B Tabnmie 9.
— IlepeueHb 9JIEKTPOHHBIX O0Pa30BATEIBHBIX PECYpPcOB HH(MOPMAIMOHHO-

Tabmuma 9

ANEKTPOHHBIX

pecypcoB WH(POPMAIMOHHO-
HEOOXOAUMBIX [UII OCBOCHHUS JAUCIMILIAHBI

00pa3oBaTeNbHBIX
«HTepHeT,

TEJICKOMMYHUKAIIMOHHOU ceTH «HTEepHET»

URL anpec

HaunmenoBanue

http://e.
lanbook.com/books/el
ement.php?pll_
cid=25&pl1l id=82

I'puropses U.H. Ilpaktuueckue koncrpykuuu anteHs/ ISBN 5-89818-
061-3

http://e.
lanbook.com/books/el
ement.php?pll_
cid=25&pl1 id=818

Porxammens K., Kpuiike A. AHTEHHBI.
Tom 1,11-e m31..416 c. ISBN 5-85648-715-X

http://e.
lanbook.com/books/el
ement.php?pll_
cid=25&pl1 id=81

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

http://e.
lanbook.com/books/el
ement.php?pll_
cid=25&pll_id=2689

KpaBuenko B.®.,Cupenko 10.K.,Cupenko

[Ipenomnenue 3JIEKTPOMArHUTHBIX BOJIH OTKPBITBIMU
PE30HAaHCHBIMU

MopenupoBaHHe U aHAJIU3 MEPEXOIHBIX U YCTAaHOBUBIIMXCS MPOLIECCOB.
®dusmartiaut;2011.-320¢.ISBN

http://e.
lanbook.com/books/el
ement.php?pll_
cid=25&pl1 id=403

®anbkoBckuit O.U. Texnuueckas 371eKTpoAMHAMUKA
2009.-432¢.ISBN 978-5-8114-0980-8

http
://lib.aanet.ru/index.ph
p?option=com_irbis&l
temid=300&12
1DBN=BOOKS&121
DBNAM=BOOKS&C
21COM=S&521ALL
:(<.
>MFN=47038<.>)

AHTEeHHO-(UIepHBIE YCTPOICTBA M pacIpOCTPaHEHHE PATUOBOJIH.
VYyeOnuk /T A.Epoxun,H./[.Ko3sipe,Yepubix  /
Pen.I".A.EpoxuHn, 2007.-491c.

8. Ilepeuens MH(POPMAITMOHHBIX TEXHOJIOTUI

8.1. Ilepeyenp mnporpaMMHOrO OO€CIEUYEeHHs], HCIOJb3YEeMOr0 MpPHU OCYIIECTBICHUU
00pa30BaTeNBbHOTO Mpoliecca M0 TUCIUILINHE.
[Tepeuenp UCHOIB3yEMOTO MMPOTPAMMHOT0 OOecieueHus pecTanieH B Tadbnuue 10.

Tabmuna 10— [lepeuens nporpaMMHOTO 0OeCTICUeHUS

Ne /1

HanmenoBaunue

He npenycmotpeno




8.2. IlepeucHb MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3Y eMBIX npu
OCYIIIECTBIICHUH 00pPa30BaTEIBHOTO MPOIECCa MO AUCIUTUINHE

[TepeueHsr WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.

Tabauna 11— Ilepeuenr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /0 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB MarepHalbHO-TEXHUUYECKOM 0a3bl, HEOOXOAUMOW M  OCYIIECTBJICHHUSA
00pa3oBaTeNILHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 0a3bl

. . Howmep aynuropun
HaumeHnoBaH#e cOCTaBHON YacTH MaTepUAIbHO-TEXHUIECKOH
Ne n/nn (pu
0a3bl
HEOOXOIMMOCTH)
1 JlekMOHHAs ay TUTOPHUs
2 Kunacc nns npakTudeckux 3aHaTHid 11-016M
3 Crenmanu3upoBaHHas 1a00opaTopusi KAHTEHHBI U yCTPOHCTBA 14-02I"acr.
CBY»

10. Onenounble cpeacTBa AJIs TPOBEACHUS POMEKYTOUYHOHN aTTeCTAIlN
10.1. CocTaB OLEHOYHBIX CPEACTBIISI MPOBEACHUS TPOMEKYTOYHOH aTTeCTAIHH
00yyJaronuxcs mo JUCHUTIINHE TTpUBe/eH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHS IPOMEKYTOYHON aTTeCTaIlluu

Bug HpOMC)KyTO‘-IHOfI aTTCCTalln HepequL OIICHOYHBIX CPCACTB

DK3aMeH Cnucok BOIPOCOB K 3K3aMEHY;
TecTsl.

10.2. B kauecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMIH O00yJarouMucs MpUMEHseTcs S5-0ajulbHasi IIKajla OLEHKH c(hopMHpOBAHHOCTHU
KOMIIETEHIIN, KOoTopas puBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXXET UCIOIB30BATHCS
100-6ammpHast ~ mIKajlla ~ MOMYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHIA
UCIIOJI30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETSHIUH

Or1reHKa KOMITETEHITUI
5-0ajutbHAas mKaia

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHITHIA

— oOyuatomuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEIILHO U TPAMOTHO €TI0 M3JIaracr;,

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOTOJHHUTEIHHOW IJIUTEPATYPHI,
TECHO TIPUBSI3bIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHHS C MPAKTUICCKOM
JeSITETbHOCTBIO HAIIPABIICHHUS,

— yMeJi0 000CHOBBIBAET U ApI'YMEHTHUPYET BBIJIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIMYHO»
Ga4YTCHO»




OlieHKa KOMIIETEHIIAN

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

«XOpPOoLIo»
Ga4YTCHO»

— 00y4JaroIuiicst TBEpPI0 YCBOMI POrPaMMHBINA MaTepUall, TPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOH MAESITeNbHOCTHIO
HaIPaBJICHUS;

— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BIIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSITHH.

«YHAOBJICTBOPUTCIILHO»
Ga4YTCHO»

— o0yuaroluiicss yCBOMII TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaATYpHI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHUU 3HAHUI
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HAayUHBbIE I10JI0KEHMUS;

— 3aTpyHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIa/ICET CUCTEMOM CHEeIMATU3UPOBAHHBIX MMOHITHIA.

«HCYOOBJICTBOPUTCIILHO>
«HE 3a4YTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepHana;

— IOMyCKaeT  CYLIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  MPHU
paccMOTpeHHH IPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYSCKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He QOopMYIUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TunoBbie KOHTPOJBHBIE 3a/TaHUS MM HHBIC MaTEPHAITBL.
Bomnpocs! (3agaun) 11 sK3aMeHa rpeJicTaBieHsl B Tadmuie 15.

Ta6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon
Ne /it [Tepeuens BompocoB (3a1a4) ajst SK3aMeHa
WHJUKaTOpa

1. XapaKTepUCTUKH aHTEHH: aMILIUTYTHast (PYHKITUS HAIIPaBJIECHHOCTH , IK-1.3.1
MOJISIpU3AIIMOHHAS XapaKTePUCTUKA U MOJSPU3allMOHHAs TUarpaMma,
KH/, KII, KY, KUII, nelicTBytoias AJiMHAa, MOIIHOCTh U3ITy4YEHUS,
COINPOTHUBJICHUE U3ITYUYEHMsI, BXOJTHOE COPOTUBIICHHUE.

2. Pacnpenenenue Toka u 3aps0B B IPOBOJAX CUMMETPUYHOTO IK-1.3.1
BUOparopa.

3. [Tosie n3nmyyeHus: CUMMETPUYHOTO BUOpaTOopa.

4. AMIIUTYIHasT QYHKIMS HallpaBJIEHHOCTH BUOpaTopa B IMana3oHe [IK-2.3.1
4acToT.

5. MoHocTh u3aydeHusi, conporuiaenue uznydenus, KHJ u KIT[{ IK-1.3.1
CUMMETPUYHOTO BUOpATOpa.

6. Bxoanoe conporuBiieHre BrOpaTopa M mupokomnoiaocHeie Budpatopsl | I1K-1.3.1

7. CuMMeTpHpyIOLIe YyCTpOICTBa sl MUTAHUS IPOBOJIOYHBIX aHTEHH IK-1.3.1
KOaKCHAJIbHBIMU JIMHUSMH TIEpEIadH.

8. [Tone n3nyyeHuss TMHENHONW CUCTEMBI KBUAUCTAHTHBIX MICHTHYHBIX [K-2.3.1
uznyyateneid. Teopema nmepeMHOKESHHUSL.

9. [TpuHIIMTT KayaHuUs JTy4a B HEMOABHXKHOM JIMHEHHON CUCTEME [K-1.Y.2
H3JIy4aTeIIeH.

10. HamnpapneHnnbie cBOICTBA THHEHHOW CHH(A3HONW CUCTEMBI IT1K-1.3.1




H3JIy4aTenei.

11.

HamnpagiieHHbIE CBOMCTBA JIMHENHON CUCTEMBI C OCEBBIM U31yUYECHUEM.

I1K-1.3.1

12.

JnarpaMMbl HanpaBIE€HHOCTH aHTEHHBI «BOJIHOBOW KaHa» B E u H-
MIJIOCKOCTSIX

IK-2.3.1

13.

DYHKIMS HAPABICHHOCTHU MJIOCKOCTHOM AaHTEHHOW PEIIETKH.

I1K-2.3.1

14.

B3aumHoe BnusiHue BuUOpaTopoB, paboTaronux B cucreme. Bxonnoe
COIIPOTHBIIEHHE, COOCTBEHHOE, B3aUMHOE.

[IK-1.¥ .2

15.

CHUMMETPHUYHBIN TOpU30HTANIbHBIN BUOPATOP HAJl HOBEPXHOCTHIO
3eMin.

[IK-3.3.1

16.

CHUMMeTpHUYHBIN BEpTUKAJIbHBIA BUOPATOp HAJ MOBEPXHOCTHIO 3eMIIH.

[1K-3.3.1

17.

HecumMeTpuuHblil BepTHKaAIBbHBINA BUOPATOp Ha/l HOBEPXHOCTHIO
3emiu. I'- u T- o6pa3uble anTeHHbI. [IpoTHBOBECH! U 3a3eMIIeHUSs, UX
KOHCTPYKLIMS U HA3HAYCHUE

I1IK-3.3.1

18.

[IpuHIMDI 1BOMCTBEHHOCTH U €0 MPUMEHEHHE IS ONIpEIeJIEHUs
XapaKTePUCTHK M3JTyUEHHsI IS B IJIOCKOM O€3rpaHMYHOM 3KpaHe.

[IK-1.¥ .2

19.

I/Isnyqa}omne IICJIMU B BOJIHOBOJEC. BI/I,Z[I)I BOJIHOBOJHO-IICJICBBIX
AHTCHH.

I1IK-3.3.1

20.

MeTto/ipl pacueTta HoJsl U3TyUYeHHsl anepTypHbIX aHTeHH. BHYTpeHH:Is
Y BHeWHs 3aaun. [IpuHuuMn SKBUBaIeHTHBIX TOKOB. [1oe
U3TYyUYEHUS TUIOIAIKU TPOU3BOIBHON (HOPMBI.

I1IK-2.3.1

21.

[Tosie uznyuenus cuH@azHoi NPAMOYTroIbHON IUIOLIAIKH C
IIOCTOSIHHBIM U KOCMHYCOHUJAJIBbHBIM 3aKOHAMM paclpeesIeHus
aAMIUIUTYAbI TOJISI.

[IK-2.3.1

22.

BnusiHue pa3nuuHbIX 3aKOHOB pacnpezencHus (as3bl Mo pacKpbIBY
AQHTEHHbI Ha IMarpaMMy HaIllpaBJICHHOCTH.

[IK-1.¥ .2

23.

E - miockocTHOM cexTopuaibHbIN pymnop. ['eomerpruueckue
napameTpsl. OnTuManbeHbId pynop. [lone B packpbiBe u mose
H3JIy4CHHUSL.

IK-2.3.1

24.

H - niockocTHOM cexTopuanbHbli pynop. ['eomerpuueckue
napameTpsl. OnTumainbsHbli pynop. [lose B packpbiBe u nose
H3JIy4EHUSI.

[IK-2.3.1

25.

JusnexkTpuueckas TMH30Bas aHTEHHA. | eoMeTpuyecKue napameTpsl.
[Ipuntun pabotsl. YpaBHenue npoduis. [lone B packpbiBe U mose
U3ITyYECHHUSI.

[IK-2.3.1

26.

MertamionnacTuHYaTas JIMH30Basi aHTeHHA. ['eomeTpuyeckne
napameTtpsl. [IpuHimn pabotel. YpaBHerue npoduis. [lone B
PACKpBIBE U M0JIE€ U3ITYUYEHHUS.

IK-2.3.1

27.

30HHpOBAaHKE JINH30BBIX aHTCHH. Y paBHEHUS IPOQHIIei
30HMPOBAHHBIX JIMH30BBIX aHTEHH. [IpenmyIecTBa U HegOCTaTKN
30HUPOBAHUS.

[K-1.¥ .2

28.

[TapaGonnueckue 3epKajibHble aHTEHHBI. Y paBHEHHE TPOPUIIS
rapaboJiona B MOJSIPHOM U IEKapTOBOM cUcTeMax KoopauHat. [lose B
packpsie. KY, KHJI, KUII, KIIJI. OnTMaabHbIA yroa pacKpblBa.

IK-2.3.1

29.

MeToab! ycTpaHEHHs Peaklinu 3epKajia Ha o0JIydaTellb. 3epKajio ¢
IIOBOPOTOM IIOCKOCTH NOJISIPU3ALINH.

[IK-1.V.2

30.

CrniocoOr1 hopMHpoBaHUS TUAarpaMMbl HAIIPaBICHHOCTH BHJIA
«KOCEKAHC.

IIK-1.¥ .2

31.

Cdepuueckas aHTeHHA C IIUPOKUM YIJIOM KadaHus dy4a. [IpuHiun
pabotsl. ['eomeTprueckue mapamerpol.

IK-3.3.1

32.

JIByx 3epkainbHas aHTeHHa Kaccerpena. ITpuniun paOoTsl.
['eomeTprueckue mapaMeTpsl.

IIK-3.3.1




33. JIByx 3epkanbHast anTeHHa ['peropu. [Ipunuumn paboTsl. [IK-3.3.1
['eomeTpHruecKue napaMmeTpsbl.

34. JIByX 3epKajbHasi aHTEHHA C TUIOCKUM 3€pKajioM 3a 00JTydaTesnieM. IK-3.3.1
[Tpuniun paboThl aHTEHHBI U 3€pKaJia C IOBOPOTOM IIOCKOCTH
NOJISIPU3ALIUY.

35. XapakTepUCTUKU U PEKUMBI BOJIH B TUHUAX nepenaun. Hanpspkenne | 11IK-1.3.1

CyMMapHoii BosiHbl. BxoaHoe conporusienue. Koapduiments
Oerymieil U cTosiueit BOJIHBI. Y CIIOBUE CYIIECTBOBAHUS B IMHUU
Oeryieil BOJIHEI.

36. Jlunust KOpOTKO3aMKHYTasi Ha KOHIlE. Pactipenenenue cymmapHoii [K-3.3.1
BOJIHBI TOKA U HampspKkeHus. BxogHoe conpoTuBneHue. [Ipumepsr
HUCITIOJIB30BAHUA B TCXHUKE aHTCHH.

37. Pa3zoMkHyTas Ha koHIIE TuHUS. Pacrnipenenenue cyMMapHOil BOJTHBI I1K-3.3.1
TOKa U HalpspkeHus. Bxognoe conporusnenue. IIpumepst
WCII0JIb30BAaHUS B AHTCHHOW TEXHUKE.

38. T-o0pa3nble coenuuenust uHUH nepenaun. E n H- mutockoctHbIE I1K-3.3.1
BOJIHOBOJIHbIE TPOWHHUKH. DKBUBAJICHTHBIC CXEMBIL. Y CIIOBUSI
BHYTPEHHETO COTJIaCOBaHMs. PEakTUBHBIC JJIEMEHTBI, UCIIOJIb3yEMbIe
ISl COTJIACOBaHMsI BOTHOBOTHBIX TPOWHHKOB. [IpMeHeHue

TPONHHUKOB.

39. JIBoiiHOM BOJTHOBOAHBIN TpoitHUK. KoHcTpykuus, npunuun padotst u | 11K-3.3.1
CBOMCTBA.

40. AHTeHHBIN nepextoyaTens uMIysnbcHoi PJIC Ha nBoiHbIX I1IK-3.3.1
TPONHUKAX.

41. Hymuiekcep Ha nBoiHbIX T-Moctax npu padore PJIC na ogny antenny | I1K-3.3.1
B HENIPEPHIBHOM PEXUME.

42. KonblieBoii BOJTHOBOIHBIN MOCT. Y clioBUE BO30YykaeHus mieva, ecin | [1K-3.3.1

KOJIBITO CBepHYTO B E-tutockocty (H-mmockoctr). ®a3bl BoyiH Ha
BBIXOJIaX M3 TUIeY MOCTA ( BEKTOPHBIC JHATPAMMBI TIPU TUTAHUH U3
pa3HBIX IIeY).

43. AHTEHHBII NIepeKIItoyaTeNb npuemM-rnepeaada ummynbcHo PJIC Ha IK-3.3.1
KOJIBIIEBBIX MOCTaX.
44, [{eneBoit BomHOBOIHBIN MocT. Konctpykuus. ['eomerpuueckue [K-3.3.1

napameTpsl. [Ipunnun paGotel. BekTopHbIe TUarpaMMbl CUTHAJIOB Ha
BBIXOJIaX MOCTA.

45. AHTEHHBII NEpeKIIIoUaTeNb npuemM-rnepeaada umimyiascHoi PJIC Ha I1K-3.3.1
HIEJIEBBIX MOCTaX.

46. Jynuiekcep Ha mieneBbIx MocTax npu padote PJIC na onny antenny B | I1K-3.3.1
HENPEPHIBHOM PEKHME.

47. HamnpaBiieHHBIN BOJIHOBOJHBIN OTBETBUTEIb C IBYMsI OTBEPCTUAMU I1K-3.3.1

CBSI3M Ha y3KoH cTeHke. KOHCTpyKIHsl, reOMETpHUYECKUE U
JIEKTPUUYECKUE MapaMeTpbl, TPUHIUN padoThl. [IpuMeps! npuMeHeHus
HO.

48. HO c tpems orBepcTusiMu cBA3M Ha y3KOM cTeHke. KoHCTpyKIus, I1K-3.3.1
TreOMETPUUYECKHE U DJIEKTPUUECKHE MapaMeTphl, IPUHILIUI PaOOTHI.
[ITMpOKOIIOJIOCHBIE CBOWCTBA.

Bomnpocs! (3agaun) mis 3adera / nug¢. 3auera npencrabieHs! B Tabnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nis 3auera / qudd. 3adera

‘ Ne i/ ‘ ITepeuens BonpocoB (3agau) s 3aueta / nudd. 3aueta ‘ Kon




WHJIMKATOpa

Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO

Ilepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI

MpeACTaBICHBI B Ta0wmIe 17.

Tabnuua 17 — IlepeueHs TeM AJ1si KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUSI KypCOBOM paboThI

Ne n/nn .
KYpCOBOH paboThI

[TpuMepHBIii IepeueHb TeM ISl KypCOBOTO IPOEKTUPOBAHHUS/BBIMIOTHEHUS

Y4eOHbIM IJIAHOM HE MPEIYCMOTPEHO

BOHpOCBI AJIL IIPOBCACHUSA HpOMG)KyTO‘-IHOfI arrecrallumu B BUAC TCCTUPOBAHUA

npeJIcTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpuMepHBIi IepedeHb BOIIPOCOB IS TECTOB

No

y [IpumepHBIii IepedeHb BOMPOCOB ISl TECTOB
n/m

Kon
HWHJUKaTOpa

1. [Ipu KakKUX yCIIOBUSX B JIMHUM MEPEIAUN CYIIECTBYET PEXKHM OeTyIei
BOJIHBI?

1. ConpoTuBieHNE HATPY3KH JODKHO OBITh YUCTO AKTHUBHOW BETMUUHON H
PaBHATHCS BOJIHOBOMY COIIPOTHUBIICHHIO JIMHUU TIepeaayH.

2. ConpoTHBIICHHE HATPY3KH JODKHO PABHATHCS HYIIIO.

3. JIunus nepenauu AOKHA OBITh HArPY>KE€HAa Ha COMPOTHBIICHUE, PABHOE
BOJIHOBOMY COIIPOTUBIIEHUIO CBOOOAHOIO IpocTpancTBa 1207

4. ConpoTuBIIeHNE HATPY3KH JOJKHO OBITH YUCTO PEAKTUBHOM
BEJIMYMHOI.

[K-1.3.1

2. Ilo nnana3zoHy BOJH aHTEHHBI AenATcs Ha aHTeHHbI C/IB (cBepX uIMHHBIE
BOJHBI, /IB (anuuubie BonHbl), CB (cpeanue Bonnbl), YKB
(ynbTpakopoTkue BojHbI). COCTaBbTE YKa3aHHYIO MTOCIEI0BATEIbHOCTD U3
MIPUBEICHHBIX YacTOT:

3-30 xI'x

3-30 MI'a

300 k['1-3 MI'g

30-300 kIt

IK-1.3.1

3. BcraBbTe IpoIyIEHHOE CIIOBO B TEKCT:

AMIUIUTYJHON (yHKIIMEH HANpaBIeHHOCTH aHTEHHBI Ha3bIBAETCS
3aBUCUMOCTD BEKTOpa HAIPSKEHHOCTH DJIEKTPUYECKOTO OIS B
JalbHEN 30HE OT YIJIOBBIX KoopAuHAT 0, ¢ B chepuueckoit cucreme
KOOP/MHAT MPH YCIOBHHU, UTO PACCTOSIHUE OT aHTEHHBI J10 HAOJI0JaTesst
OCTAeTCsl NOCTOSIHHBIM

[IK-1.¥ .2

4, CornocTaBuTh MPUBEICHHBIE 0003HAYEHHUS C XapaKTEPUCTUKAMU aHTEHHBI
20°p12

Ps

f©,¢)

- IIUPUHA arpaMMbl HAIIPABJICHHOCTH HA YPOBHE MOJIOBUHHOM
MOIITHOCTH

- MOITHOCTh M3 TyY€HHUs aHTCHHBI

- aMIUTUTYyAHast QYHKIIHS HAlPaBICHHOCTH aHTEHHBI U €€ rpaduiecKkoe
n300pakeHUE — TUarpaMma HampaBJICHHOCTH

[K-1.¥ .2

S. JlaliTe onpeneneHue NOIIpU3aLMOHHON XapaKTEPUCTUKU AHTEHHBI U
TIPUBEUTE €€ BUIBI?

[K-2.3.1




Kak paccuurarp nose u3iayyeHus JMHEHHONW PEIIETKU U3 N UIEHTUYHBIX
HalpaBJIEHHBIX U3Ty4yaTeliei, pacloloKEHHbIX Ha OIMHAKOBOM
paccrostand d APYT OT APyTa U MUTAEMBIX CO CIIBUTOM I10 (pasze y MexIy
UX TOKaMu?

1. Paccuntarh (hyHKLMIO HAIPABIEHHOCTU OJIHOTO U3IydaTess U
YMHOKUTB €€ Ha YHMCJIO U3JIydaTesei.

2. Paccuutarh (pyHKIIHIO HAIIPaBIEHHOCTH PEIIETKH HEHAIIPABIEHHBIX
U3JTydaTesied 1 YMHOXKHTD €€ Ha YUCIIO U3TydaTelen.

3. Paccuurtarh QyHKIUIO HAIPABIEHHOCTH OJIHOTO U3JIydaTess U
YMHOXXUTh €€ Ha (DYHKIUIO HAIIPaBJICHHOCTH PELIETKH HEHANPaBIEHHBIX
H3JIy4aTese.

4. PaccunTarh (D)yHKIMIO HAIIPABICHHOCTHU PELIETKU HEHANIPABICHHBIX
u3JIyyaTesen ¢ yYeTOM UX YHUCIIa.

[IK-2.3.1

CocTaBuTh OCIIEI0BATEIBHOCTD 3JIEMEHTOB, KOTOPYIO TOJIKHA COAECPKATh
(dazupoBanHas anteHHas pemetka (PAP) npoxoaHoro tuna, us
IIPUBEIECHHBIX HUKE 3JIEMEHTOB!

AHTEeHHas penieTka, BEeHTUJIH, 1BE€ aHTEHHbIE PELIETKH, IPOXOJIHbIE
(azoBparareny, oTpaxareiabHble (pa3oBpalaTenu, pynopHbIi
o0J1y4aTelib, MOJIIPU3aTOPBIL.

IIK-3.3.1

BcTaBbTe IpoIyeHHOE CIIOBO B TEKCT:

[TpoxoaHoii peppuToBHIi (azoBpamiaTenb Pemkua-CreHcepa coaepKuT
CJIETYIOIINE AIEMEHTHI: IPSMOYIOJIbHBIA BOJIHOBO/I, CTEPKEHb,
JDJIEKTPUUECKOE KOJIbIIO, COTCHOU.

IK-1.3.1

ConocTaBUTh IPUBEICHHBIC KOHCTPYKIIMH C TUIIAMH PYTIOPHBIX

aHTeHH: (MMpaMuIaIbHbIA, H-TIJI0OCKOCTHOM ceKTopuaabHbIN pymop, E-
MJIOCKOCTHOU CEKTOPHUAIBHBIN pymop)

1.YBenuuuBaeTcs MIMPOKask CTEHKA BOJHOBO/IA - a, pa3Mep y3KOI CTeHKH
BOJIHOBOJ1a —b OCTaeTCsi HEM3MEHHBIM.

2.YBenuuuBaeTcs y3Kasi CTEHKa BOJIHOBOJIA - b, pa3Mep MIMPOKOM CTEHKU
BOJIHOBO/IA — & OCTAETCsl HEU3MEHHBIM.

3.YBenuuuBaroTCs OJHOBPEMEHHO HIMPOKasi CTEHKA a U y3Kasi CTEHKH
BOJIHOBOJIA b.

[IK-1.¥ .2

10.

I[aﬁTe OIIPEACIICHUC KOHCTPYKIUH HICJICBOIO MOCTa U €Iro CBOMCTB

IK-1.3.1

11.

Kakue ¢pyHKIMY BBITOTHAET NEpearolas aHTeHHa, €CJIM OHa MOAKIII0YeHa
K paJiuornepeaTyuKky yepe3 GuaepHblil TpakT?

IK-1.3.1

12.

ChopmynupyiiTe Ha3HaUYCHHUE TPUEMHON aHTCHHBI?

IK-1.3.1

13.

Kaxko#t quanazon anvH BoaH otHOcuTces kK CBY nuanazony?

[IK-1.V.2

14.

Urto Ha3bpIBaeTCsl aMILTUTYJHOU (QyHKIMEH HAPaBICHHOCTH aHTEHHBI?

[IK-3.3.1

15.

Uto Ha3bIBaeTCs MOJISIPU3ALMOHHON XapaKTEPUCTUKON aHTEHHBI?

[IK-3.3.1

16.

Kak onpenensror mmpuHy AuarpaMMbl HallpaBI€HHOCTH aHTCHHBI?

[IK-2.3.1

17.

[Ipu kakux yCcIoBUSX B JIMHUH MEPEIAaYH CYIIECTBYET PEKUM Oeryiien
BOJIHBI?

[IK-1.¥ .2

18.

[Ipu kakuxX yCIOBUSX B JIMHUH MEPEIAYH CYLIECTBYET PEKUM CTOSINX
BOJIH?

[IK-1.¥ .2

19.

Kak cBsizan koadGuLIMeHT 0TpaXkeHusi OT HArpy3KU C CONMPOTUBICHUEM
Harpy3Kd B JJUHUU niepeaadn?

IIK-1.¥ .2




20.

UTto coboii nmpeAcTaBiIsieT CHAMMETPUYHBINA BUOpaTop?

[IK-3.3.1

21.

Kaxum BplpakeHHeM onuchbIBaeTCsl PYHKIMS HAPABICHHOCTH
CUMMETPHUYHOT0 BUOpaTopa B fajibHel 30He?

[K-2.3.1

22.

Kakoit Bun umeer aMmmutyaHast QyHKIHS HAPABICHHOCTH
MIOJIYBOJIHOBOI'O cUMMeTpuyHoro Bubparopa B E u H - mockocTsix?

[IK-2.3.1

23.

Kak u3MeHUTCS IrarpaMma HalpaBI€HHOCTH CHMMETPHYHOTO
MOJIYBOJHOBOTO BHOpaTopa B E MI0CKOCTH, €CiI YBEJIMYHUTh €0 UTHHY
mo 2l =1,5.7

[IK-1.¥ .2

24.

Uemy paBHO aKTHBHOE BXOJIHOE COIPOTHUBIICHUE MOTYBOJIHOBOIO U
BOJIHOBOTO BUOPATOPOB MaJIOH TOJIIIHHBI?

[K-2.3.1

25.

KakuMm BbIpakeHHEM OMMCHIBAECTCS HOPMUPOBAaHHAs (PyHKITUS
HaIpaBJICHHOCTH JIMHEHHOM CHCTEMbI SKBUANCTAHTHBIX HEHAIPABICHHBIX
u3JlyyaTtenel B JajibHel 30He?

[IK-2.3.1

26.

Kak opueHTHpOBaHa B IPOCTPAHCTBE AHarpaMMa HalpaBICHHOCTH
cuH(a3HON TUHEHHOM CUCTEMBI U3TyJaTesne?

IIK-1.¥ .2

27.

Kaxoii BUJ1 B IpOCTpaHCTBE UMEET JUarpamma HarpasieHHOCTH B E- u H-
IJIOCKOCTH JINHEHHOW CUCTEMBI U3 JABYX U3nyyatenen A-P?

[IK-1.¥ .2

28.

Kakue ycnoBus He00X0IMMO BBINOJIHUTH, YTOObI aHTEHHA BOJTHOBOM KaHas
W3Iydvaia B TUarpaMMy HaIlpaBJICHHOCTH BIOJb OCH JHHEHHOW CHCTEMBI
u3Jrydareneu?

[IK-1.¥ .2

29.

Kaxue ycinoBus He00X0IMMO BBITIOJIHUTE, YTOOBI B TUarpaMme
HaIIPAaBJIEHHOCTH JIMHEWHON CUCTEMBI C OCEBBIM U3JIyYEHHUEM HE
BO3HUKAJIU TU(PaKLIMOHHbIE MAKCUMYMBbI?

[IK-1.¥ .2

30.

UYro takoe (hazupoBaHHas aHTEHHAs pereTka?

IIK-3.3.1

31.

Kak yuecTh BIusiHAE TIPOBOASAIIETO IKpaHa HA IUATPAMMY
HaIpaBJIEHHOCTH CUMMETPUYHOTO ITOJTYBOJIHOBOTO BUOpaTopa,
PacIoJIOKEHHOT'0 TOPU30HTAIBHO HA BBICOTE N Haj SKpaHOM?

[1K-2.3.1

32.

Kaxum o6pa3om Hazo mpopesaTh 1iellb B BOJHOBOAE ¢ BosHOM Tumna Hio,
4TOObI OHA HU3yyasa?

[IK-1.V.2

33.

Kakoii Bug uMeeT nuarpamMma HarpaBJIEHHOCTH MOJYBOJIHOBOM mienn B E -
1 H- mnockocTsx, Mpope3aHHOM B MIOCKOM 0e3rpaHuYHOM dKpaHe?

[IK-1.V.2

34.

Kaxkyro nmonsipu3aniio u3aydaeT BOJIHOBOIHO-1IeeBas anTeHHa (BII[A) co
BCTPEYHO-HAKJIIOHHBIMU HIEJISIMU Ha Y3KON CTEHKE MPSMOYTOJIbHOTO
BOJIHOBO/IA C PACCTOSIHUEM MEXAY IeiasiMu A/27?

[IK-1.¥ .2

35.

Kaxko# Bug umeer auarpaMMa HalpaBiI€HHOCTH BOJIHOBOJHO-ILEIEBON
anTeHHbl (BII]A) Geryieit BOJIHBI C MOMEPEYHBIMH MIEISAMU HA ITUPOKON
CTEHKE MPSIMOYTOJILHOTO BOJIHOBO/IA TP PACCTOSTHUU MEXITy HIeIsIMu 0=
A/4?

[IK-1.¥ .2

36.

Kak cBs3aHa mmpuHa AuarpaMMbl HaIIpaBIeHHOCTH CHH(pa3HOU
NPSMOYTOJIBHOM IIIOIIAKU C TMHEHHBIM pa3MepoM miomaaku D npu
3aJIaHHOM 3aKOHE paclpe/IesICHUs] aMIUIUTYIbI IOJIs U paboueil JuinHe
BOJIHBI A7

[IK-2.3.1

37.

Kakas crenka npsiMOyrojsHOTO BOJHOBOA YBEIMUNBAETCS B pa3Mepe JUis
noay4eHus: H- mI0CcKoCTHOrO CeKTOPHAIbHOIO pynopa’?

[IK-3.3.1

38.

Kakas cTeHka npstMOyrojIbHOrO BOJIHOBO/1a YBEIUYMBAETCS B pa3Mepe JUist
noyyeHus: E- miockocTHOro cekTopuaibHOro pynopa?

IK-3.3.1

39.

Kak Bnustot yron packpsiBa pynopa ¥ u ero paguansHas anuHa R Ha
BEJIMYHMHY (a30BbIX UCKKEHUH B pacKpbiBe?

IIK-1.¥ .2

40.

Kaknm ypaBHeHHEM B HOIAPHOM CHCTEME KOOPIMHAT OMMCHIBACTCS
npo¢uiIb n300paKEHHOM JTMH30BOM aHTEHHBI?

IK-2.3.1




41. | Kakue npeuMyIiecTBa U HEAOCTATKH UMEET 30HUPOBAHHAS [K-1.¥ .2
JTURJIEKTpUYEcKasi JTMH30Basi aHTEHHA IO CPABHEHHIO C HE 30HUPOBAHHOM

JMH30M?

42. | KakuM ypaBHEHHEM B MOJIAPHON CHUCTEME KOOPAUHAT OMHCHIBACTCS IK-2.3.1
npod s apadoIMIeCKON 3epKaTbHOM aHTCHHBI?

43. | Kakoit BuI AuarpaMMbl HalpaBJIeHHOCTH (hopMupyeT napaboandecKuit [IK-1.¥ .2
MUIMHAP ¢ 00JydaTesieM B BHJIC JUHEHHON aHTEHHOM penieTku?

44, | Kako#l BUI AuarpaMMbl HaIIpaBJIEHHOCTH (HOpMUpPYET mapaboIousa [IK-1.¥ .2
BPALLEHUS C PYNIOPHBIM o0uryyaTesiemM?

45. | Kak KOHCTPYKTHUBHO BBIIOJIHSIETCS 36pKaJI0 C TIOBOPOTOM INIOCKOCTH [IK-3.3.1

nossapu3anuy Ha 90%?

46. | Kak KOHCTpYKTHBHO BBINOJHSIETCA JBYX 3epKajibHas anTenHa Kaccerpena? | [1K-3.3.1

47. | Kak KOHCTpYKTHBHO BBINOJIHSETCA JBYX 3€pKajbHasl aHTeHHa ¢ kauanueM | [1K-3.3.1
Jy4a B IIMPOKOM CEKTOPE YIJIOB?

48. | Kak ocymiecTBiseTcsl IUPOKOYTOIHHOE KaYaHHE JTyda TuarpaMMbl [IK-1.¥ .2
HaIpaBJICHHOCTH B c(hepruuecKoi 3epKaibHON aHTeHHE?

49. | KakoBbl CBOMICTBAa BHYTPEHHE COTJIIACOBAaHHOTO BOJIHOBOAHOTO E- IK-1.3.1
TpOHHUKa?

50. | KakoBbl CBOICTBa BHYTPEHHE COTJIAaCOBAHHOTO BOJIHOBOHOTO H- IK-1.3.1
TpOHHUKa?

51. | KakoBbl npu4MHbI HEOOXOAUMOCTH BHYTPEHHETO COTJIaCOBAHUS [IK-1.¥ .2
BOJIHOBOIHOrO H-TpoliHuka?

52. | KakoBbl npuurHbI HEOOXOIUMOCTH BHYTPEHHETO COTJIACOBAHUS [IK-1.Y.2
BOJIHOBOJIHOTO E-TpoiiHuka?

53 Kak BBITTIAIUT KOHCTPYKIIMS aHTEHHOTO TIEPEKIII0YaTeNsl UMITYJIbCHOM I1K-3.3.1
PJIC ¢ ucnonp3oBaHneM JIBOMHOTO BOJTHOBOJIHOTO TPOMHMKA?

54 Kak BBITTIAIUT KOHCTPYKIMS AYTUIEKCEpa C UCTIOJIb30BAHUEM TIBOMHOTO T1K-3.3.1

BOJIHOBOJIHOTO TPOMHMKA MPU pabOTe CTAHIMM CBSI3U Ha JIBYyX
pa3HECEHHBIX YAaCTOTaX B HENPEPHIBHOM pEXXUMeE?

55 KaxkoBbl ycnoBust BO30yXA€HHS TUIeUa B KOJBIIEBOM MOCTE, €CJIH KOJIBIIO [IK-1.Y.2
cBepHyTO B E-mmockoctu?

56 KaxkoBbl ycnoBust BO30yXAeHHS TUIeda B KOJBIIEBOM MOCTE, €CJIH KOJIBIIO [K-1.Y.2
cBepHyTO B H-mnmockoctu?

57 CKOJIBKO TII€Y COMIEPKUT KOHCTPYKIIHS KOJBIIEBOTO MOCTa M KaKOBHI IK-3.3.1
pacCTOsTHUSL MEXKIY Iiedamu?

58 Kaxk BBINIAIAT KOHCTPYKIMSA aHTEHHOI'O MTEPEKITIOYATENsT UMITYJIbCHOU [IK-3.3.1
PJIC ¢ ncnonb30BaHHEM KOJIBLIEBOTO MOCTA?

59 Kak BBITTIAIUT KOHCTPYKIIMS IIEIEBOT0 BOJITHOBOJHOTO MOcCTa? T1K-3.3.1

60 Kak BBITTIAIUT KOHCTPYKIIMS aHTEHHOTO TIEPEKIII0YaTENsT UMITYJIbCHOM I1K-3.3.1
PJIC c ucnonb3oBaHMEM LIEJIEBOIO BOJIHOBOJIHOTO MOCTA?

61 Kax Beiryissaut koHcTpykuus ayriekcepa PJIC, paboTaromieid Ha ABYX I1K-3.3.1

JaCTOTax B HCMIPCPBIBHOM PCKUME, C UCITOJIB30BAHUEM IICICBOTO
BOJIHOBOJHOTO MocTa?

62 Kak BeITTIAIUT KOHCTPYKIIMS BOJTHOBOAHOTO HanpasieHHoro orsetBurena? | [1K-3.3.1

IIpumeuanue

1 Tun) 3amaHue KOMOWHUPOBAHHOTO THUMA C BHIOOPOM OJIHOTO BEPHOIO OTBETa U3
YEeTBIPEX MPEJIOKEHHBIX M OOOCHOBAaHMEM BbIOOpAa CUMTAETCS BEPHBIM, €CJIM IMPABUIBHO
yKa3zaHa Iudpa U NpUBEJCHbl KOHKPETHBIE apryMEHTBhI, UCIOJIb3yeMble MpPHU BBIOOpE OTBETA.




[TonHOE coBmMameHWE C BEPHBIM OTBETOM OIICHWBAeTCs | OanioM, HEBEPHBIM OTBET WM €ro
orcytcTBUE — 0 OaoB.

2 tun) 3agaHue KOMOMHUPOBAHHOIO THUIIA C BEIOOPOM HECKOJIBKHUX BapHaHTOB OTBETA U3
IPEUIOKEHHBIX U Pa3BEepPHYTHIM OOOCHOBAaHMEM BBIOOpAa CUMTAETCS BEPHBIM, €CIIU NPaBHIBHO
yKa3aHbl TUQPHI ¥ MPUBEICHBI KOHKPETHBIC apTyMEHTHI, UCTIONb3yeMbIe TP BBEIOOpE OTBETOB.
[TonHOE coBmajeHHe C BEPHbIM OTBETOM OLIEHMBAETCs | 06ayuioM, eciu JOMYLIEHbI OIUOKH WIIN
OTBeT OTCYTCTBYET — 0 6auIoB.

3 tum) 3agaHue 3aKpHITOrO THIA Ha YCTAHOBJIEHHE COOTBETCTBUS CUMUTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHS (MO3MIIMU U3 OJHOTO CTOJOLIA BEPHO COIMOCTABJIEHBI C
HO3ULKSAME Apyroro croibua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM olleHuBaeTcs 1 6amiom,
HEBEpHbIN OTBET WU ero orcyTcTBre — 0 6ayioB

4 Tun) 3agaHue 3aKpBHITONO THUIA HAa YCTAaHOBJIEHHUE IIOCIENOBATEIBHOCTH CUHUTAETCS
BEpPHBIM, €CJIM TMPaBWIbHO yKa3aHa BCsl MocienoBaTesbHOCTh 1HU@p. [lonHoe coBmaneHue c
BEPHBIM OTBETOM OILleHHBaeTcCs 1 OanioM, eciiy JOMyIleHbl OMNOKY WK OTBET OTCYTCTBYyeT — 0
0aJuIoB.

5 tun) 3agaHue OTKPBHITOIO THUMA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIU
OTBET COBIAJAET C ATAJIOHHBIM IO COJAEpX)aHUIO U mHojHoTe. [IpaBUiIbHBIN OTBET 3a 3anaHue
olLleHHBaeTcs B 3 Oayuia, €ciy JOIMyIeHa O/JJHa OmKOKa \HETOYHOCTh \ OTBET MPaBHIIbHBIHA, HO HE
HOJIHBIN - 1 Oa, ecnu gomyiieHo 6osiee 1 omOKH \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00ydJeHHsI, Ipe/ICTaBICHBI B Ta0mIe 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [lepeyenb KOHTPOIBHBIX PabOT

He npenxycmorpeHno

10.4. Metoauueckue  Marepuanbl,  ONpEACTSAIOIIME  HPOLEAYphl  OLIEHUBAHHS
WHAMKATOPOB, XapaKTepU3YIOIUX JdTanbl (HOPMUPOBAHMS KOMIETEHIIMH, cojaepxkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyrOImMX MOPAJOK U IPOUEAYpPY
MIPOBEJCHUS TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalui 00y4arouuxcs
I'VAIL

11. Meroauyeckue yka3aHus i1 00y4YarOIMUXCs M0 OCBOCHHIO JTUCITUTUTHHBI

11.1. Metoauueckue YykKa3aHus [UIs OOYyYaloOIUXCA 10 OCBOCHHIO JIEKLIIHOHHOTO
MaTepHaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajna — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riIyOOKOe M sACHOE H3JI0KEHHE ydeOHoro marepuana. Ha3sHaueHue COBpPEMEHHOHM JIEKIIMU B
paMKax JUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYHUTh BCIO MH(POPMALMIO MO T€ME, & B OCBOCHHU
($yHIaMEHTAIBHBIX TPOOJeM TUCHMIUIMHBI, METOJOB HAyYHOTO TIIO3HAHMSA, HOBEWIINX
JOCTIDKEHUHM HaydHOH MbIciau. B yueOHOM mporecce JIeKIUs BBIMOIHAET METOJ0JOIHMUYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMAMOHHYIO (YHKIMHU. JIEKIUs pacKphIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 00JIacTH 3HaHus, €€ mpoOseMbl, JAaeT IeJbHOE MPEACTaBIECHUE O AUCLUILIMHE,
IIOKAa3bIBACT B3aUMOCBS3b C JPYTUMU AUCLUIUIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaIOMIKUMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHWUW, YPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOHM TEME;

— IOJIy4€HHE OINbITa TBOPUYECKOH pabOThl COBMECTHO € IIPENOIaBaTEIIEM;

— pa3BuUTHE NPOPECCHOHATIBHO-JIENOBBIX  KayecTB, JIOOBM K MpeAMETy H
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIIIJICHUS.




— TOsBJIEHHE HEOOXOIMMOT0 MHTEpEeca, HEOOXO0AUMOTO Ul CAMOCTOATEIbHOM PadoTHI;

— T[IOJlyYeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM WU TEXHUKH U O
IPOTHO3€ UX Pa3BUTHUS HA OJIKaNIINE TOBI;

— HAYYHTBhCSI METOAWYECKH 00padaThiBaTh MaTepual (BBIACISATH TJIABHBIE MBICIU H
NOJIOKEHUS, NPUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HUX B  pa3IMYHBIX
(bopMyITUPOBKax);

— IOJIy4Y€HHE TOYHOI'O IOHUMaHMS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHIA.

JIeKIIMOHHBII ~ MaTepuad MOXKET CONPOBOXKIATHCA JEMOHCTpAIMeld ClIaloB U
UCIIONIb30BAaHUEM pa3/aTOYHOrO MaTepHaja IpH TPOBEACHUH KOPOTKHX JHMCKycCHUil 00

0COOEHHOCTAX NPUMCHCHUSA OTACIBbHBIX TCMATHUK 110 JUCHUIIIIMHC.
CTDVKTVDa OpeEAOCTABIACHUA JEKIITMOHHOI'O MaTepHraia:

- 1. ®opmynHupoBKa 3a7a4H JISKIHH.

-2. Pazmenst w maparpadbl M3lIaraéMoro Marepuansa € COOTBETCTBYIOLIUMU
MaTeMaTUYE€CKUMU BBLIKJIaIKAMU.

- 3. I'papuueckue maTepuanpl HEOOXOAMMBIX TEOPETUICCKUX 3aBUCIMOCTEH.

- 4. BpIBO/IBI 110 KaXKJAOMY pa3ieity

11.2. Meroauveckue ykazaHUs Il OOyYarolIUXCs IO BBINOJHEHHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus n1ab0paToOpHbIX padOT oOydvaromuiics JODKEH YIayOuTh H
3aKpENUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJMKOW M TEXHUKOMN
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(PUKALMOHHONW XapaKTEPUCTUKON OO0ydarouerocs.
Brimonunenue mabopaTopHbIX paboOT COCTOHUT M3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacdeTHO-
AHAJIMTHYECKOM YacTe U KOHTPOJbHBIX MEPOIIPUATHIA.

Brimonunenue 1abopaTopHbIX pabOT OOYYAOIIMMCS SIBISIETCS HEOTHEMIIEMOH YacThIO
U3YYEeHUS JUCIUIUIMHBI, OMNpeNenseMol Yy4eOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00ecTeunBaroUM PEIICHHUE CIEIYIONINX OCHOBHBIX 3a/1a4 00y4aronerocs:

— mnpuoOpeTeHrne HaBBIKOB HCCIICIOBAHUS TMPOIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKperuieHHe, Pa3BUTHE W JeTAIHU3AlMs TEOPETUYSCKUX 3HAHHM, MONYYCHHBIX Ha
TICKITUSX;

—  TOJy4YeHHEe HOBOW MH(POPMAIINH 10 N3Y4aeMOU TUCIUILINHE;

— mnpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ J1abOpaTOpHBIM
00opya0BaHKEM U TIpUOOpaMHu.

3aanue ¥ TpeboBaHUs K IPOBECHUIO J1a00PATOPHBIX PaboT
1. O3HAaKOMHUTBCS C METOUYECKOMN pa3paboTKOM K TabopaTopHOU padoTe.

2. IlpopaboTaTh CcaMOCTOSATEIBHO TEOPETUYECKHI MaTepual, MOAJCPKUBAIOIIUI
TEMaTUKY JJaOOpaTOpHON pabOTHI.

3. O3HaKOMUTHCS C aNnaparypoi, BXOAIIEH B 1a00paTOPHYIO YCTAHOBKY.

4. PaccuntaTh M TOCTPOUTH HEOOXOAMMBIE TEOPETHUYECKUE 3aBUCHMOCTH IO 33JaHUIO
nperno/iaBaTeds.

5. OTBeTUTh HAa KOHTPOJIbHBIE BOMPOCHI, UMEIOLIUECS B METOAMYECKON pa3zpaboTke K
nabopaTopHoO# pabdoTe.

6. OTBeTHTh Ha BONPOCHl KOJUIOKBUYMa, IPOBOAMMOrO MpenojaBaTesieM Mepes
BBINOJIHEHHEM J1a00paTOpHOM paboThI.

7. BwmonHuTts nmabopatopHyto paboty. IIpoBecTu HE0OXOIUMBIE IKCIEPUMEHTAIBHBIE
UCCJIE0BAHMS YCTPOMCTBA.

Crpykrypa u dhopMa oTdera 0 1adopatopHOii pabore




OTyer I0KEH COePKATh:

1. TuTyIbHBIN JUCT.

2. Kpatkyto ¢hopMyIHUpOBKY 3a/1a4il HCCIEAOBAHUS.

2. CTpYKTYpHYIO CXEMY U3MEPUTEIBHON YCTaHOBKH JIaOOpaTOPHOU pabOTHI.

3. TabmuIBl SKCIIEPUMEHTATBHBIX HCCIIETOBAHU.

4. I'padpuueckre 3aBUCUMOCTH OT 33IaHHBIX MTAPAMETPOB HCCIIETYEMBIX BEJIMUUH.

5. Pacuernple naHHble W TpadUUYeCKUe MaTEpHATbl HEOOXOAMMBIX TEOPETHUECKUX
3aBHCHUMOCTEH.

6. CpaBHUTEIIbHBINA aHATU3 TAHHBIX TEOPUH M SKCIICPUMEHTA.

7. BeiBotbI MO pabote

TpeboBanus K 0(hOPMICHHUIO OTYETA O JJA00PATOPHOU pPadoTe

OT4er BBHIMOJHACTCS B  COOTBETCTBUM C  JICHCTBYIOIIMMH TOCYJIapCTBECHHBIMU
CTaHJapTaMH KaXKJbIM CTYJACHTOM MHIUBUIYaIbHO B IEYATHOM WM PYKOIIMCHOM BHJIE Ha Oeoi
oymare dopmara 210x297 mm. TabauIbl SKCIEPUMEHTAIBHBIX UCCIEIOBAaHUN M TEOPETUUECKUX
pacyeToB MPUBOASTCS C COOTBETCTBYIOIICH HyMepaluei U 3aroJoOBKaMHu.

Ilepeyenr MeToAMYECKHMX YKAa3aHWIl MO MPOBeIEHHIO JadopaTopHbIX pador. Bce
MeTOAMYKH UMeIOTCsl Ha Kadeape B 3JIeKTPOHHOM BH/Ie.

1. UccnenoBanue aHTeHHbI THUNA «BOJHOBOM kaHam». Hukutun B.T. Meroa. ykas. k
BBINOJTHEeHHIO 11a0. pabd. JIMATIL, JI., 1986r. -25c¢.

2. UccnenoBanue pymnopHbIX aHTEHH C KoppekTupyromumu auH3zamu. denoposa JILA.,
I'mankuii H.A. Meton. ykas. k BeimosiHeHuto 71a6. pad. ['YAII, C.-116.2002r. -25c.

3. Uccnenosanue 3epkanbHbix aHTeHH. JlanunoB }O.H., Hukutun B.T. Meron. ykas. k
BhITIONTHEHMIO J1a0. pabd. ['AAII, C.-116.,1996r. -25¢.

4. CornacoBanue BOJHOBOJa ¢ Harpy3koi. denoposa JI.A., Mumypa T.I1. Metoa. ykas.
K BBITTOTHEHUIO J1a0. pad. JIMAIIL, JI., 1991r. -30c.

5. HccnemoBanwe  dYeThIpex TIUICYHBIX  BOJHOBOAHBIX  JJIEMEHTOB  aHTEHHBIX
nepekitouareneil. Penoposa JI.A., Hanuno FO.H. Meron. yka3. k BbinmonHeHHio jal. pao.
I'AAIL C.-116.,1994r. -24c.

6.UccnenoBanue (asupoBaHHOW aHTeHHOW perieTku. MenbHukoBa A.1O., ®emoposa
JLLA. Meton. ykas. k BeinonHeHuto ja6. pad. ['YAIIL, C.-I16., 2008r. -41c.

7.MccnenoBaHre TUJIOCKOM JIBYX3aXOJHOW coupanbHOM aHTeHHbl. DemopoBa JL.A.,
O®paniy3oB A.Jl. Meroa. ykas. k BeimoaHeHuo j1ad. pabd. ['YAIL C.-116., 2002r. -22c.

8.MccnenoBanue aHTEHHBI ¢ peryiaupyemoit nossipusanued. @enopona JILA., Jlanumnos
1O.H. Mertoga. yka3. x BeimosiHeHHo 1a6. pad. 'AAIIL C.-I16., 1997r. -17¢.

9. UccnenoBanue BoHOBOAHO-1ENeBbIX aHTeHH. Hukutun B.T., T.IL.Mumypa, Kpacrok
B.H. Meton. yka3. k Beimonnenuto 1ab. pad. I'VAII, C.-I16., 1999r. -33c.

10. UccnenoBanue cnupainbHbix aHTeHH. Denoposa JI.A. MeTos. yka3. K BBIITOJIHEHHUIO
1ab. pad. I'VAII, C.-I16., 2002r. -22c.

11.3. MeToauueckue yKazaHus Ui 00ydJaromIuXcsl M0 MPOXOKICHHIO CaMOCTOSTEITBHOM
paboTsl

B Xo/ie BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYArOIIUICS BBIMOJIHAET PabOTy MO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPETOJaBaTelisi, HO 0e3 ero HernocpeCTBEHHOTO
YYaCTHSI.

Jlyis oOywarommxcsi 1Mo 3a09HOM (opMe OOyYCHHS, CaMOCTOSATEIbHAs paboTa MOXKET
BKJTIOYATh B €051 KOHTPOJIbHYIO padoTy.



B mporiecce BBIMOJIHEHHSI CaMOCTOSATENIBLHOM paboThl, y oOydvaromierocs GopMHUpyeTCs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHHU W CHUCTCMATHU3AllUH HpI/IO6peTaCMI)IX 3HaHI/II\/JI, oOecrieunBaeT BBHICOKHUH
YPOBEHb YCIEBACMOCTH B TIEPUOJ OOYYEHHUS, TIOMOTACT TOJYYUTh HABBIKK TOBBINICHHS
po¢eCCHOHATIHLHOTO YPOBHSI.

MeronuueckuMHd ~ MaTepualaMM, — HANpaBISIONIMMU  CaMOCTOSITEIBHYIO  paboTy
00yYaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 10 TUCIHILIHHE;

— METOJIMYECKHE YKa3aHHs IO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0boT (s 00yYaroNIuXCst
10 3209HOU (hopMe 00yHdeHHs).

11.4. Meroanueckue yKazaHus Uig OOYYAIOIIUXCS TO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJIS yCIICBAaEMOCTH.

Texymuid KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00y4JaroIInXCsl, OCYIIECTBIIIEMOTO B TCUECHUE CEMECTpa C IEJIbI0 OICHUBAHUS XOJa OCBOCHUS
IUCIATIIHHEL

11.5. MeToauueckue ykazaHus JJisi OOYYaIOLIMXCS M0 MPOXOXKICHUIO MPOMEKYTOUHOM
aTTeCTallnuu.

[IpomexxyTouHass  arrectaiuss  OOydYarONIMXCS — MPEIyCMaTpUBACT  OLICHUBAHHE
HpOMC)KYTO‘IHI)IX U OKOHYATCJIIBbHBIX pe3yanaTOB O6y‘-I€HI/I$I 110 JUCIIHUIIJINHC. OHa BKJIFOYACT B
ceOs:

— 9K3aMeH — ¢opMma OICHKH 3HAHHM, MOJYYCHHBIX OOYYaIOUIMMCS B TPOIECCEe
U3yYEHHUS BCEW MUCHUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOSATEILHOM pabOThI, CIIOCOOHOCTH
HpI/IMeHSITB nux Hajsd peH_IeHI/ISI HpaKTI/IqCCKI/IX 3a4a4. 3K3aMeH, KaK HpaBI/IHO, HpOBOI[I/ITCﬂ B
IEpUOJ SK3aMEHAIMOHHOW CECCHH W 3aBEpIIAeTCS ATTECTAIMOHHON OIEHKOH «OTIHYHOY,
«XOPOIII0», «YAOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTEILHOY.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

IToamuces BHecHIEro
M3MCHEHHS

ConeprkaHue U3BMEHEHHUH U JTOTIOTHCHHIHA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

IMoamuce
3aB.

kadenpoit
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