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AHHOTaIUI

JuctumnnuHa «YcTpoiicTBa cBepxBbICOKOM YacToThl (CBY) W aHTEHHBI» BXOJUT B
00pa3oBaTeNbHYI0 MPOrPaMMYy BBICHIETO OOpa30BaHHS TIO0 HAIMPABJICHHUIO TOJTOTOBKH/
cnenuanbHocTd 12.03.02 «OnroTexHUKa» HampaBIeHHOCTH « ONTHKO-3JIEKTPOHHbBIE TPUOOPHI U
KOMIUTEKCB». Jluctumimaa peanusyercs kadenpoid «No2 1.

JucuumnnuHa HameneHa Ha (GOpMHUpPOBaHHE Y BBITYCKHUKA CIEAYIOUUX KOMIETEHITHIA:

[IK-1 «CnocoOHocTh K (OPMHpPOBAHUIO TEXHHYECKUX TpeOOBaHMM M 3agaHUil Ha
MPOEKTUPOBAHME W KOHCTPYHUPOBAHUE ONTHYECKUX U ONTHUKO- DIIEKTPOHHBIX MPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeil»

ConepxaHne AMCHUIUIMHBI «YCTpocTBa cBepxBbICOKOW 4YacToThl (CBY) m aHTEeHHBI»
OXBaTBIBAET KPYT BOIIPOCOB, CBA3AHHBIX C IMapaMeTpaMy MEPENaoIIMX M MPUEMHBIX AHTEHH
CBY pumana3ona. B pucuMmivHe paccMaTpuBarOTCs NPUHLMI JIEUCTBUS, T€OMETPUYECKUE U
ANEKTPUUYECKUE XapPAKTEPUCTUKU PA3JIMYHBIX THUIIOB AaHTEHH: BHOPATOPHBIX, IIEJEBBIX,
PYIIOPHBIX, JTMH30BBIX, 36PKAJBHBIX, a TAK)KE HAIlPaBJICHHbIE CBOICTBA CUCTEMbI HU3ITydaTesei.
[TpuBoxsATcs cBeneHUs 00 OCHOBHBIX YycTpoiicTBax ¢uuepnoro tpakta CBY pmanazona:
JEJUTENSX MOIIHOCTH, HANPABICHHBIX OTBETBUTENSIX, BPAIIAIOIIMXCS COWICHEHHUSAX, aHTEHHBIX
NEPEKIIIoYaTeNsIX U JIp.

[IpenogaBanue JUCHMIUIMHBL TpeayCMaTpUBAET cienytomme (OpMbl OpraHU3alUuU
y4eOHOro mporiecca: JEKIUHU, JIabopaTopHbIe pabOThI, CaMOCTOSTENIbHAs paboTa CTYICHTA,
KOHCYJIbTAIlH, KypPCOBOE MPOCKTUPOBAHUE

[IporpaMMoOlii AUCLUIUIMHBI NPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJIS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTals B popMe IK3aMeHa.

OO0masi TpyA0eMKOCTh OCBOSHUS JHMCIUILIMHBI COCTaBIseT S5 3aueTHBIX enuHuil, 180
YacoB.

S3bIk 00yUYeHHUS 110 AUCIUIUIMHE «PYCCKUU »



1. TlepeveHb IIAHUPYEMBIX PE3yJIBTATOB O0YUEHHS MO JUCIATUTHHE

1.1. [enu npenogaBaHust JUCUUIUIUHBI

Lenpio mpenonaBaHus AMCHUIUIMHBI « YCTpoiicTBa cBepxBbicokoW 4dacTtoThl (CBY) u
AQHTEHHBD» ABIsAETCS.  (OpMHpPOBaHHE NPO(PECCHOHANBHOM MOATOTOBKU CIELUAINUCTOB IO
HanpasyeHuto 12.03.02 «OnTorexHuka» B 00JacTU COBPEMEHHBIX aHTEHH U ycTpoiicte CBY;
O3HAKOMJICHHE C KpYroMm MpoOisieM, CTOSAMMX Hepea pa3paboTuyMKaMH aHTEHHO-(UAEPHBIX
CHUCTEM HAa3eMHBIX M OOPTOBBIX PpAJMOJIOKAIIMOHHBIX CTAHIWH; TIONMYYEHUE TPAKTHYECKUX
HaBBIKOB 110 HKCIEPUMEHTAIBHOMY HCCIIEJJOBAHUIO U HACTPOMKe aHTeHH U ycTpoiictB CBUY;
MOJTyYeHHE HAaBBIKOB T10 pacueTy W aBTOMAaTH3UPOBAHHOMY pacueTy aHTeHH U ycrpoiicte CBY u
YMEHHE UX HUCHOJb30BAHUS MPU TEXHUYECKOM OOCIYKMBAaHUU M HACTPOUKE PaJHOTEXHUUECKUX
YCTPOICTB M CUCTEM, B HAy4HO-HCCIEAOBATEIbCKOM M IPOU3BOJCTBEHHOM JESATEIBHOCTH B
00J1aCTAX JOKAMOHHOTO, HABUTAIIMOHHOT'O U CBA3HOTO Ha3HAYECHHUSI.

1.2. JucuuruiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHKAMH
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MpOrpaMMbl BICHIET0 00pa30BaHus (ajee —
OIl BO).

1.3. IlepeueHsb miaaHUpyEeMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAHUPYEMbIMH pe3yibratamu ocBoenus OI1 BO.

B pesynbrare u3ydeHus AUCHUILUIMHBI OOyYaroIUics NOJDKEH 00JIafaTh ClEAYIOIIMMU
KOMIIETEHIMSIMUA WJTM UX YacTsMU. KoMIeTeHIINN U WHANKATOPHI UX JOCTHKEHHS NPUBEICHEI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

Koo u
Kareropus (rpynmna) Kon n HaumeHoBaHUe HHIUKATOPA JOCTHIKEHUS
HauMEHOBaHIE
KOMITETEHIIN KOMITETEHIINH
KOMIIETEHIINHU

[IK-1./1.1 aHanu3upyeT U onpeaesieT
TpeOOBaHUS K TapaMeTpam, MPeabsBIsSIEMbIC K
pa3pabaThIBa€MOM ONTOTEXHUKE, ONTHUYECKUM U

[TK-1 Cnoco6HOCTH
K GOpMHUPOBAHHUIO

TEXHHUYECKUX
. OIITHUKO-JIEKTPOHHBIM MPUOOpPaM M KOMILJIEKCaM C
TpeOboBaHUH U
. YY4E€TOM M3BECTHBIX SKCTICPUMEHTAIBHBIX U
3aJlaHui Ha
TEOPETUYECKHX PE3YyIbTaTOB
MPOCKTHUPOBAHUE U

[Tpodeccrnonanbubie COHCTDYIDOBAHIC [IK-1./1.2 onpenenser, KOPPEKTUPYET U
KOMIIETCHIIUH PYHP 00OCHOBBIBAET TEXHUUECKOE 3a/IaHUE B YACTH
ONTUYECKUX H
MPOEKTHO-KOHCTPYKTOPCKUX XapaKTEPUCTUK

ONTHUKO-
OJIOKOB U Y3JI0B ONITUYECKUX U ONTUKO-
AJIEKTPOHHBIX
ANEKTPOHHBIX PUOOPOB
puOOpOoB,

[IK-1./1.3 ocyiiecTBIIsSIeT IOUCK U aHAJIN3 HAYYHO-
TEXHUYECKOH HH(POPMAIHH, OTE€YECTBEHHOTO U
3apy0Oe)HOTro OmbITa, paboTaeT ¢ 0a3aMu JaHHBIX

KOMILJIEKCOB U UX
COCTaBHBIX YacTeN

2. Mecro nuctuiinHbl B cTpykType OI1

JucnurnauHa MoKeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IIPY U3YYEHHUHU CIEYIOUINX AUCLIUIIINH:

— - PanuorexHuueckue nenu W CUTHAIBI — B pasgenax «JIMHHbIE JUHUNY,
«KonebarenbHbie KOHTYPBD, « DUIBTPBI»,

3HaHMA, TOJY4YEHHbIE NPU W3yYEHHH MaTepuana JaHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TAK U MOTYT HCIOJIb30BaThCS MMPU U3YUEHUU APYTUX TUCIUIUINH!

— DJexTpoHHBIEC U KBaHTOBBIE MprbOops CBY,

— Teopernueckre OCHOBBI JIOKAIIUM U HABUTALUH.

3. OO0BeM U TPYJI0EMKOCTh JUCITUTLIAHBI




Jlannaple 00 o0meM o0beMe IUCIUIUIMHBI, TPYIOSEMKOCTH OTICIBHBIX BHJIOB yYCOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJA0EMKOCTH TI0 CeMeCTpaM) IPeCTaBICHbI B
Tabnuite 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIITUHBI

. TpynoeMKOCTb 10 ceMecTpam
Bun yueGHOM paboThI Bcero NoG No7
1 2 3 4
Oowan mpyooemKocmb OUCYUNTIUHDL, 5/ 180 4/ 144 1/ 36
3E/ (1ac)
Ayoumopnule 3auamus, BCETro Jac. 85 68 17
B TOM YHCJIE!
nexnuu (JI), (wac) 34 34
npaktudyeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padotsl (JIP), (dac) 34 34
KypcoBoii npoekT (padota) (KII, KP), (dac) 17 17
9K3aMeH, (Jac) 45 45
Camocmosamenvnan paboma, Bcero (4ac) 50 31 19
Buo npomesicymounoit ammecmayuu’ 3a4er,
mudd. 3auer, sx3amen (3auer, Hdudd. 3au, | Ox3, OK3.
JK3.*%)

*k
[IprMeuaHue:  kaHIUAATCKHN SK3aMeH

4. CopeprxaHue JUCITUTITUHBI
4.1. Pacnpepenenuie TpyJA0€MKOCTH JTUCUUILIMHBI MO pa3/jeiaM U BUIaM 3aHITHI.
Paznenpl, TeMBbI TUCHUTIIIUHBI K KX TPYJIOEMKOCTh TTPUBEICHBI B TA0IUIIE 3.

Tabauna 3 — Pa3iensl, TeMbl AUCHUIIIINHBI, X TPYAOEMKOCTh

Pasznesnsl, TeMBI TUCIATIIINHEI Hexunn | 113 (C3) JIP KII CPC
’ (dac) (qac) (gac) (qac) (gac)
CemecTp 6
Paznen 1. [lpuHnmne! GyHKIIMOHUPOBAHUS
yctporicte CBY u antenn
Tema 1.1.Ha3HaueHwue u posib aHTEHHO-(DUISPHBIX
YCTPOWCTB B PAIUOTEXHUUECKUX CUCTEMAX;
Tema 1.2 . Knaccudukanus TuHAN TIepeaadn; 3 5

Temal.3.OcHOBHBIE AIEKTPUUECKUE
XapaKTEPUCTUKU JTUHUHN TIepeTaun;
Temal.4.PexxuMbl BOJIH B JIMHUSIX TIEpEAayH;
Tema 1.5.0011e MeTOObI COTIACOBAHUS C
Harpy3Kou

Paznen 2. CummeTpuyHblii BUOpaTOp B CBOOOIHOM
MIPOCTPAHCTBE

Tema 2.1. Pacnipenenenue Toka u 3apsija Ha
TOHKOM BHOpaTope

Tema 2.2. [Tose n3nyyeHns: CAMMETPUYHOTO 3 4 2
BHOpaTopa B JabHEH 30HE

Tema 2.3.XapakTepuCTUKU U3ITyUEHUS
CUMMETPUYHOTO BUOpaTopa

Tema 2.4. CuMMeTpHUpyIOIIME YCTPOMCTBA




Paznen 3. HampaBieHHbIE CBOWMCTBA CHCTEMBI
U3JIy4areen

Tema  3.1. Ilome  u3Ay4yeHHs]  CHCTEMBI
nznyuareneid. Teopema nepeMHOKEHMSL.

Tema 3.2. IlpuHunun  KayaHus Jyya B

HEMOABWYKHON JINHEMHONU CUCTEME 6 8 4
Tema 3.3. HampaBieHHBIE CBOWCTBAa AHTEHHOMU
PELIETKH C OCEBbIM U3JIy4YcHHEM (aHTCHHA
«BOJIHOBOMW KaHAI»)
Tema 3.4. KommiekcHbie BXOJHBIE
CONPOTHUBIICHUS CUCTEMBI BUOPATOPOB
Pasnen 4. llleneBbie u3nyyaTenu
Tema 4.1. IlpuHUMO JBOWCTBEHHOCTH M €rO 4 4 3
MPUMEHUMOCTh B TEOPUHU LIEIEBbIX aHTEHH.
Tema 4.2. lllenu B BoTHOBO IS
Paznen 5. OcHOBBI TEOpUM anIEpPTypPHBIX AHTEHH
Tema 5.1. . Ilone u3MydeHHs MIIOCKOW amepTypbl
POU3BOJIBLHON (OPMBI. 4 4
Tema 5.2. Biausaue ammmmtygHoro u (Ga3oBoro
pacrpeesieHus Ha Jiarpammy
HAIPaBJIEHHOCTH.
Paznen 6.BonHoBOAHbBIE M3TyYaTenu U PyNOpPHBIE
AQHTCHHBI
Tema 6.1. M3nyuenue u3 OTKPHITOrO KOHIIA
MPSIMOYTOJIBHOTO U KPYTJIOTO 4 4 4
BOJIHOBOJIA.
Tema 6.2. OCHOBHBIE THUIIBI AIEKTPOMATHUTHBIX
pyIopoB
Pa3nen 7. JInH30BBIE aHTEHHEI
Tema 7.1. Yckopsitolue MeTaNIMueCKUe JIMH3BI 2 4 4
Tema 7.2. JIndn€KTpUYECKHUE JTUH30BbIE AHTEHHBI
Paznen 8. 3epkasibHbIe aHTEHHBI
Tema 8.1. Onpenenenue nojs B paCKpbIBE U MOJIA
U3ITy4eHHs TapaboIoUuIHOTO 3epKaia. 4 4 4
Tema 8.2. Koaddumuent ycunenus (KY) u
ONITUMAJILHBINA yTOJI PACKPHIBA TApa0oIon 1a.
Tema 8.3. JIByX3epKaJIbHbI€ AHTEHHBI
Paznen 9. .OnemenTs! puaepHOTO TpakTa
Tema 9.1.T-o0pa3Hble [EIUTETH MOIIHOCTH
(TPOMHUKH).
4 6 4
Tema 9.2. BoTHOBOJIHBIE MOCTHI.
Tema 9.3. AHTEHHBIM MNEpeKIIOYATENb Ha
HIEJIEBBIX MOCTaX
Hroro B cemecTpe: 34 34 31
Cemectp 7
BrinonHeHne KypcoBoro mpoekTa 17
Htoro B cemectpe: 17 19
Uroro 34 34 17 50




4.2. CopaepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHrie pa3esioB U TeM JEKIIMOHHBIX 3aHSATUN MTPUBEICHO B Tabmnuiie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO [IUKJIIa

Howmep paznena

Hassanwne u COACPIKAHUC Pa3gCiIOB U TEM JICKIIMOHHBIX 3aHATHH

Pazgen 1.

[punuuns! pyHknuonnposanus yctpoiicts CBY u anteHH

Tema 1.1.Ha3HaueHue u pojib aHTEHHO-(PUICPHBIX YCTPOHCTB B
PaAMOTEXHUYECKUX CUCTEMAX;

Tema 1.2.Knaccuduxauus nunuil nepenauu;

Tema 1.3.0cHOBHBIE 3JIEKTPUUECKHE XapaKTEPUCTUKU JIMHUN NIEpeauH;
Tema 1.4.Pexxumbl BOJIH B TMHUSX NIEpEadl;

Tema 1.5.00mme METOIbI COTJIACOBAHMS C HATPY3KOU

Paznen 2.

CummeTpuuHBIA BUOpATOp B CBOOOTHOM IPOCTPAHCTBE

Tewma 2.1. PactipeenieHue Toka 1 3apsijia Ha TOHKOM BUOpaTope

Tema 2.2. [Tone u3nmydeHuss CHMMETPHYHOTO BUOpATOpa B AaJIbHEH 30HE
Tewma 2.3.XapakTepUCTUKH U3ITYUYEHUSI CHMMETPUYHOTO BUOpaTopa
Tema 2.4. CuMMeTpUpyIOIIHME YCTPOMCTBA

Paznen 3

HanpaBneHnHble CBOMCTBA CUCTEMBI U3JTy4YaTeen

Tema 3.1. Ilone n3myueHus: CUCTEMbI U3TydaTeeH.

Teopema nepeMHOKEHUSI.

Tema 3.2. [IpuHiun kauyaHus jTyda B HENIO/ABM)KHOM JIMHEHHON CUCTEME
Tema 3.3. HampaBneHHble CBOMCTBA QHTEHHOW PELIETKH C OCEBBIM
u3aydYeHUeM (aHTCHHA «BOJTHOBOU KaHAID»)

Tema 2.4. KoMIUIEKCHBIE BXOAHBIE COINPOTUBICHUS  CUCTEMBI
BUOpPaTOpOB

Pasnen 4.

[[{eneBble n3Tyvarenu

Tema 4.1. IIpyHIMI 1BOWCTBEHHOCTH U €r0 IPUMEHUMOCTb B TEOPUHU
IICJICBBIX AaHTCHH.

Tewma 4.2. Illenu B BoTHOBOAE

Pazgen 5.

OCHOBBI TEOPUH ATIEPTYPHBIX AHTEHH
Tewma 5.1. TTosie u3mydeHUs TIOCKOM arepTyphl IPOU3BOJIBHON (DOPMBI.
Tema 5.2. BnusiHue aMmiauTy1HOro U (ha30BOro pacrpeaeacHus Ha

JyarpamMmy HampaBJIEHHOCTH.

Paznen 6.

BonHoBoHBIE U3TyYaTeNd U PyTOPHBIE aHTEHHBI

Tema 6.1 M3nyueHne u3 OTKPHITOTO KOHIIA TPSIMOYTOJIBHOTO U
KpYTJIOr0 BOJIHOBO/IA.

Tema 6.2. OCHOBHBIE TUIIBI ANIEKTPOMArHUTHBIX PYTIOPOB

Pazgen 7.

JIMH30BBIC aHTEHHEI
Tema 7.1. Yckopsronme METAUTUYECKUE JTUH3BI
Tema 7.2. JIUdNEKTpUYECKUE JIMH30BHIC AHTCHHBI

Pasgen 8.

. 3epKalibHbIC aHTEHHBI

Tema 8.1. OmpeneneHue mnoist B PACKpbIBE U MO MU3IYy4YEHUS
napaboJIONIHOTO 3epKaa.

Tema 8.2. Koaddunument ycwmenus (KY) u onTuManmbHBIA yroi
packpbIBa mapabdononaa.

Tema 8.3. /IByX3epKaJibHbIe aHTCHHBI

Paznen 9.

DneMeHTh! GUAECPHOTO TPaKTa
Tewma 9.1.T-o0pa3Hble TeTUTETN MOITHOCTH (TPOMHUKH).




Tema 9.2. BogHOBOIHEIE MOCTEHI.
Tema 9.3. AHTEHHBIH MEpPEeKIIOYaTEsbh Ha IIEIeBBIX MOCTaX

4.3. Tlpaktudeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

Tabnuua 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

Ne
No TeMbl MPaKTUYECKUX . | TpynoemkocTs, |pa3aena
. @DopMbI PAKTUUECKUX 3aHATUN
n/m 3aHATUH (uac) JUCIUIT
JIMHBI
VY4eOHbIM IJIaHOM HE IPELYCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEJCHBI B TabIuUIIE 6.
Tabauna 6 — JlabopaTopHble 3aHITHSI U UX TPYJIOEMKOCTb
Ne T Ne
0 JIOEMKOC
HaumenoBanwue 1abopaTopHbIX paboT Py pasacia
n/n b, (4aC) | quenuIIM
HBI
Cemectp 6
1. | UccnenoBaHue aHTEHHBI TUIIA «BOJIHOBOM KaHA» 4 3
2. | UccnenoBanue IMIMHIPUYECKON CIMPaATbHON aHTEHHBI 4 2
3. | CornmacoBaHue BOJTHOBOJIA C HATPY3KOM 4 1
4. | UccnenoBanue pynopHBIX aHTEHH C KOPPEKTUPYIOLIUMU 4 6,7
nuH3amu. Yacts 1.
5. | UccnenoBanue pynopHbIX aHTEHH C KOPPEKTUPYIOIUMHU 4 6,7
nuH3amu. Yacts 2.
6. | MccnemoBanue 3epKaabHBIX aHTCHH 4 8
7. | UccnenoBaHue BOJIHOBOIHO-IIEIEBEIX aHTEHH 4 4
8. | UccnenoBanue 4eThIpeX IICYHBIX BOJTHOBOJHBIX 4 9
2JIEMEHTOB aHTEHHBIX NepekioyaTeneil. Yacts 1.
9. | UccnenoBanue 4eThIpEX IICYHBIX BOJTHOBOJHBIX 2 9
AJIEMEHTOB aHTEHHBIX Nepekouareneid. Yacts 2.
Bcero: 34

4.5. KypcoBoe npoeKTHpOBaHHE/ BBITIOJTHEHUE KYPCOBOW pabOTHI
Henp kypcoBoro mpoekra: OCBOUTh METOJIbI pacueTa alepTypPHbIX AHTEHH U YCTPOMCTB
CBUY Tpakra.



TemaTnka KypCOBOTO MPOEKTHPOBAaHUSA CBA3aHA C pAcyeTOM TIE€OMETPUYECKHX U
NEKTPUUECKUX XapakTepucTUK aHTeHHbI CBY u QuaepHoro Tpakra a0 mMecra MOAKIIOUEHHS
nepesaTuvKa 1 MpUeMHHUKA; ¢ pa3pabOTKOW METO/IOB U CXEM U3MEPEHUs, HACTPOMKHU M KOHTPOJIS
BBIXOJHBIX ITaPAMETPOB U3ITYUAIOIIUX CUCTEM U MUTAIOLINX TPAKTOB C pa3pabOTKOM TpeOOBaHMMA
K pErJaMEHTHBIM paboTaM.

[IpuMepHBbIe TeMbI 3a/1aHU Ha KypCOBOM MpoeKT npuBeaeHsl B pasaene 10 PII/L.

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Bunel camocTosTenbHON paboThl U €€ TPYJOEMKOCTh IPUBEIEHBI B TabuLe /.

Tabnuna 7 — Bunibel camocToaTeabHON paboThl U €€ TPYJ0EMKOCTh

. Bcero
Bua camocrosiTenbHOM paboThI qac ’ Cemectp 6, yac Cemectp 7, yac
1 2 3 4
N3yueHue TeopeTHuecKkoro MmaTepuaia 21 21

quctumingel (TO)

Kypcosoe npoextuposanue (KII, KP) 19 19

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TEKyIieMy KOHTPOJIIO

ycneBaemoctu (TKVY) > >
Jowmamnnee 3aganue ([13)
KonTponbubie padotsl 3a04HUKOB (KP3)
IToaroroska k mpOMeKyTOYHON 5 5
arrectrauuu (ITA)
Bcero: 50 31 19

5. Ilepeuenb y4eOHO-METOIUYECKOTO 0OCCTICUCHUS
JUIS CAMOCTOSATENIEHONW PabOoThl 00YUaIOMIMXCS [0 TUCIUIUTMHE (MOJIYII0)
Y4eOHO-MeTOAMYECKHE MaTepHalibl IS CaMOCTOSITENIbHON paboThl 00ydaromMxcsi yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepedyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/IaHUI MPUBEIEH B Ta0muUIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

Mudp bubmmorpaduueckas ceeiika / URL agpec KomnyecTtBo
IK3EMILISPOB
B
OoubIMoTeKe
(kpome
ANEKTPOHHBIX
AK3EMIUTSIPOB
)
621.396.67 Kpstuko, A. @. AHTEHHBI U YCTPOHCTBA CBEPXBBICOKHX 20
K 85 4qacToT: yueb. mocodue / A. @. Kpsuko, JI. A. denopoBa—
CII6.: T'YAII, 2017. — 238 c.
621.396.67 ®denopona, JI. A. @33 Pacyer u mpoeKTUpPOBAHHE 5
@ 33 ABUAIIMOHHBIX AHTEHH CBEPXBBICOKUX YacTOT: y4ueO.
nocooue / JI. A. @enoposa, H. A. 'magkwuii, b. A. A1okoB. —




CII6.: I'VAIL, 2019. - 145 c. DneKTpoHHas
https://Ims.guap.ru/new/pluginfile.php/122487/mod_resourc BEpCHSI
e/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%8
0%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B
0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8

E%D0%BA%D0%BE%D0%B22019.pdf
BBK 32 848 Bockpecenckuii [I.U., l'octroxun B.JI., Makcumor B.M., 30
AT2 ITonomapes JI.U. YcrpoiictBa CBY u anteHHbl M:
VK Pammorexnuka, 2006 r.- ¢.376
621.396.67
YK CunsaxoB B.A., Heselikun MLE., ArokoB B.A. CucteMsl 1 50
629.735.06 CPEICTBA PAINOCBS3H I'PAXKIAHCKON aBHALIUK B METPOBOM
(075) JMarna3oHe BOJIH. YueOnoe mocooue. 'YAIL,  C.-
BBK 39.67 I16.,2008r. -180 c.
.C36
YK Kpactok B.H., [Tnaronos O.FO. AnTeHHOE 000pyaOBaHKE 50
629.735.06 CaMOJICTOB M €ro dKCIuTyaTanus. Y4eOHoe mocodue.
(075) I'VAIL, C.-116.,2002r. — 4 m.1.
bbK 39.67
.C36
bbK 32 848 Kpacrok B.H. IIpoexktupoBanue ®AP npsmMoyronbHOM 200
A72 ¢dopmbl. Yuebnoe nocobue. 'YAIL, C.-116.,1999r. -4 m.i.
YK
621.396.67
VK 629.386.6 | Kanamnukos B.C., Herypeii A.B. Pacuer napameTrpos 150
BbK 32.85 naccuBHbBIX y310B CBY meTonamu teopun neneit. YuedHoe
.C12 nocobue. 'YAII, C.-I16., 1999r.-99c¢.
YK 629.386.6 | Kamamaukos B.C., [IpycoB A.B. Texuudeckas 100
BBK 32.85 aneKkTpoauHamMuka. Hanpasisronue cucremMmsl 1
.C12 HanpaslisieMble BOJIHBL. YuebHoe nmocooue. [YAIL,  C.-
I16.,2002r. -44 c.
YK Kpacrok B.H. CoBpemeHHbIE IPUHIUIIBI TOCTPOEHUS 40 k3.
629.735.06 AHTEHHBIX CUCTEM a’3pONopToB. MeToa. pazpaboTka.
(075) I'YAIL, C.-116., 1999r. 1 m.o.
BBK 39.67
.C36
YK Kpacrok B.H. DnexrpoMarauTHasi COBMECTUMOCTD 100 sk3.
621.396.67 aHTEHHBIX ycTpoilcTB. YueOHoe mocobue. ['YAIL., C.-116.,
2002r.
YK AHTEHHBI U YCTPOMCTBA CBEPXBBICOKUX YacTOT. PeopoBa 100
621.396.67 JI.A., Janunos FO.H. IIporpammbl, KOHTPOJIbHBIE BOTIPOCHI
1 METOJMYECKHE YKa3aHUS K BBITTOJHEHUIO KOHTPOJIbHBIX
pabot .I'VAIL, C.-I16., 2005r. 22¢.
YK benonepkonckmii I'.b., 20
621.396.67(075) | Kpacrok B.H.
bbK 32.845 3agayu U pacyeTsl o Kypcy «YcrpoiictBa CBY u
b 43 AHTCHHBD)
C.116.,2002r.177c
6D2 12 . Apabkun A.JL., 3y3enko B.JI., KucinoB A.I'. AnTeHHO- 33
A 72 ¢unepusie ycrpoiictBa. M.: CoB.paauo, 1974r. -586¢.
YK

621.396.67



https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf

602.02. Mapxkos I'.T., Cazonos JI.M. Antenusl. M.: Dueprus, 5
396.67 M-26 1975r.-528c.
(537(JINAII) T- | FO.H.Janunos, B.H.Kpactok, b.T.Hukutusn, JI.A.®exopoa | 150
38) TexHuueckas 3JEeKTPOANHAMHIKA U AHTCHHBI.
UY.1.2nexkrpoauHamuka. YueoHoe nmocooue. JIMAIL, JI.,
1991r.-165c.
10.H./lanunos, B.H.Kpacrwok, b.T.Hukutus, 150
621.37(CITUAII | JI.A.®enoposa TexHuueckas 3J1€KTPOIUHAMUKA U AHTECHHBI.
) T-38 UY.2.AuTenHbl. Yuebnoe nmocodue. JIMAIIL JI., 1992r.-196¢.
621.396.67 Huxutun b.T. Teopus n TexHuka (pa3upoBaHHBIX aHTEHHBIX | 3
(JIMAII) H-62 pemieTok. Yueonoe nocooue. JIMAITIL. JI., 1988r. -64c.
YK Bopo6beB E.A. OCHOBBI KOHCTPYUPOBaHHS CyIOBBIX 20
629.385.46 ycrpoiicte CBY. Jlennnrpan,Cynoctpoenne, 1985,
BbK 39.46 240 c.
B75
7. IlepedyeHsb AIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOK ceTn «IHTepHeT»
[Iepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB H(pOpPMaLIOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT», HEOOXOOUMBIX JUI OCBOEHHUS JUCLHUIUIMHBI

npuBezieH B Tabime 9.

Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX O0pa30BAaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT

URL anpec HaumenoBanue
http://e. I'puropres U.H. IIpakTrueckne KOHCTPYKIHH

lanbook.com/books/element.php?pll_
cid=25&pl1_id=82

antens/ ISBN 5-89818-061-3

http://e.
lanbook.com/books/element.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/element.php?pll_
cid=25&pl1_id=81

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

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

KpaBuenko B.®.,Cupenko F0.K.,Cupenko
[Ipenomnenue 3JIEKTPOMATHUTHBIX BOJIH
OTKPBITBIMU PE30HAHCHBIMU

MoaenupoBaHHe U aHAIU3 MIEPEXOHBIX U
YCTAHOBUBIIIUXCS MTPOIIECCOB.
®dusmatiaut;2011.-320¢.ISBN

http://e.
lanbook.com/books/element.php?pll_
cid=25&pl1_id=403

danprosckuit O.U. Texanueckas

AIIEKTPOAMHAMUKA
2009.-432¢.ISBN 978-5-8114-0980-8

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

AHTeHHO-(pUIepHBIE YCTPOICTBA U
pacrpocTpaHEeHUE PaJHOBOJIH.

Vuebnuk /I".A.Epoxun,H./I.Ko3bipes, YepHbix
Pen.I'. A .Epoxun, 2007.-491c.

/

8. Ilepedens nH(POPMAITMOHHBIX TEXHOJIOTUI




8.1. [lepeyerp mTpPOrpaMMHOTO OOECIEUYEHUs, HCIOJIB3yEeMOTO IPH OCYIIECTBICHUU
00pa30oBaTeILHOTO MpoIiecca MO AUCLUIIIHHE.
Ilepeuens nCmoNIb3yeMOro NpoOrpaMMHOT0 o0ecriedeHus npeacTasieH B Tabuuie 10.

Tabnuna 10— [lepeuens nporpaMMHOTo obecreueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEeMBbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenp wucCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp MHPOPMALMOHHO-CIPABOUHBIX CUCTEM

Ne i/ HanmenoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTEIILHOTO MpoIiecca MO TUCIUIUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 6a3bl

Ne HaumeHoBaHMe cOCTaBHOM YacTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOMN 0a3bl (1pu HEOOXOAUMOCTH)

1 | JlexuuoHHas ay iuTopus

Knacc ayis npakTHuecKkux 3aHsATHIA 11-01 BM
3 | CneumanusupoBaHHas 1abopaTtopust «AHTCHHBI B YCTPOHCTBA 14-02 T'acr.
CBY»

10. OmnenouHble CpeaCcTBa AJIs TPOBEACHHS POMEKYTOUHOM aTTeCTaIl|
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI MPOBEACHUS IPOMEKYTOYHOH aTTECTAIHH
00y4Jaronuxcs mo JUCIUTIINHE TPUBEeH B Tadsmie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHS MPOMEKYTOYHON aTTeCTaIlluu

By npoMeXyTOYHOM aTTecTalyu IlepeueHb OLICHOYHBIX CPENICTB
DK3aMeH Cnucok BOIPOCOB K 3K3aMEHY;
3amaumy;
TecTsl.
BrInonHenue KypcoBoro mpoekTa DKcrepTHas OlleHKa Ha OCHOBE TpeOOBaHMU K
COJIEP’KaHHIO0 KYPCOBOT'O ITPOEKTA.

10.2. B kadecTBe KpUTEPHUEB OICHKA YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4aloUMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETEHIINM, KOTOpasi puBeieHa B Tabnuie 14. B Tedenne cemecTtpa MOXKET MCIOIb30BAThCS
100-0annpHast ~ mKajma ~ MOJYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBHia
UCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmia 14 —Kpurepun ornienkn ypoBHs chOpMHPOBAHHOCTH KOMITETCHITHHA

OreHKa KOMITETEHLINH

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIIHI

5-0ayutbHAas IIKaIa




OreHKa KOMIIETEHINHI

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

— oOyyaromuiicss TiIyOOKO M BCECTOPOHHE YCBOMJ IPOrpaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIBHO U TPAMOTHO €r0 U3/1araer;

— ONMpasiCh Ha 3HaHWS OCHOBHOM W JONOJHMUTEIBHOW JIUTEPATYPHI,

«OTJIMYHOY g
GAUTCHON TECHO MPUBS3bIBAET YCBOCHHbBIC HAYUYHBIE MOJIOKEHUS C MPAKTUUECKOU
JIeSITEIbHOCTHIO HAIIPABIICHUS;
— yMeso 000CHOBBIBAET U apTyMEHTHUPYET BBIIBUTAEMBIE UM UJICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— CBOOOJIHO BJIQJICET CHCTEMOMN CIICIIMAIN3UPOBAHHBIX MTOHITHA.
— 00yyYaromuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepraj, TPaMOTHO U
[0 CYyUIECTBY H3JaraeT €ro, ONHPAsICh HAa 3HAHUS OCHOBHOWU
JUTEPATYPHI,
«XODOLLIOY — HE JIOIIYCKAeT CYyLIECTBEHHBIX HETOUHOCTEM;
P — YBSI3bIBAET YCBOCHHBIC 3HAHUS C MPAKTUYECKOW JEATEIbHOCTHIO
«3aUTEHO»
HaIpaBJICHUS,
— apTyYMEHTUPYET HAYUYHBIE MTOJI0KEHHUS;
— JIeJ1aeT BBIBOABI K 00OOIIEHHS;
— BJIQJICET CUCTEMOM CNEIMaIN3UPOBAHHbBIX OHSITHM.
— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYILIECTBY H3JaraeT €ro, ONHUpasCh Ha 3HAHHUS TOJBKO OCHOBHOMU
JUTEPATYPHI,
— JIOIyCKaeT HeCYIIECTBEHHBIE OMMUOKH U HETOYHOCTH,
«yJIOBJIETBOPUTEIIHHO» o
GATTOHOY — WCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHUI
HaIlpaBJICHUS,
— c1abo apryMEHTHPYET HayuHbIE MOJI0KECHHUS,
— 3arpyAHsIeTcs B (GOPMYJIUPOBAHUHU BBIBOJOB H 00OOIICHUH;
— YaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUM.
— o0yyaromuics He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Marepuania;
— JIOMyCKaeT  CYyIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIPH
«HEYJIOBJIETBOPUTEIILHOY
pPaccCMOTpPEHHH MPOOJIeM B KOHKPETHOM HAMPaBJICHNH,
«HE 3aUTCHO»

— UCTIBITBIBACT TPYJHOCTH B PAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE TIOJIOKEHUS;
— He (hOPMYJIUPYET BHIBOJOB M O0OOIIECHHUH.

10.3. TumoBbie KOHTPOJLHBIC 3aJJAHUS WIIK UHBIC MaTEPUAJIBL.
Bormpocs (3amaun) 11 SK3aMeHa rpeacTaBieHs! B Tabmure 15.

Ta6numa 15 — Borpocs! (3a1aun) 1715 9K3aMeHa

Ne i/t

[Tepeuens BonpocoB (3aa4) AJs IK3aMeHa

1. XapakTepUCTUKU aHTEHH: aMIUTUTYyIHAsT QYHKIUS HAPaBICHHOCTH ,

MOJISIPU3ALMOHHAsA XapaKTEPUCTUKA U nossipu3anonHas quarpamma, KH/L, KIT/,
KV, KUII, gelictByromas 1jaMHa, MOIIHOCTh U3Ty4Y€HUsI, COMPOTUBIICHUE
U3JTy4YEeHHS], BXOJTHOE CONPOTHUBIICHUE.

Pacnpez(eneHI/Ie TOKa M 3apsAa0B B ITPOBOJAX CUMMCETPUYIHOTI'O BH6paTopa.

[Tosie n3nyyeHus: cUMMETPUYHOIO BUOpaTopa.

AmmuintygHast QyHKIMS HaIPaBJISCHHOCTH BUOpATOpa B AMAINIA30HE YACTOT.

Sl Fd

MomHocTh u3nydenusi, conporusiaenue nznydenus, KH/I u KII[I cummeTpuanoro
BUOpaTopa.

1S

BxonHoe conpoTuBieHre BUOpaTOpa U MIKUPOKOIOJIOCHBIE BUOPATOPHI .

CummeTpupyIolre yCTPONUCTBA ISl MUTAHUS TIPOBOJIOYHBIX aHTEHH
KOAKCHAJIbHBIMU JIMHUSIMU NIEPEIAYHU.

[Tone n3nyyeHus: TMHEHHON CUCTEMBI SKBUJAUCTAHTHBIX WIACHTUYHBIX U3TydaTeeH.
Teopema nepeMHOKEHUSI.




[IpuHIHMI Ka4yaHysl Jlyda B HENOABMKHOM JIMHENHOM CUCTEME U3IydaTesen.

10. HanpasieHHble CBOWCTBA JIMHEHHOM cHH(pa3HOW CUCTEMBl M3JIydaTeseH.

11. HanpaBneHHble CBOMCTBA TMHEMHON CUCTEMBI C OCEBBIM M3TYYEHUEM.

12. JlmarpaMMbl HaIIpaBICHHOCTH AHTEHHBI «BOJIHOBOU KaHay» B E u H- miiockoctsax

13. @DyHKIMSI HATPABJICHHOCTH IIJIOCKOCTHOW aHTEHHOW PELIETKH.

14. B3aumuoe BnusiHue BUOpaTOpOB, paboTarmux B cucteMe. BxoaHoe
COIIPOTHBIIEHUE, COOCTBEHHOE, B3aUMHOE.

15. CHUMMETPHUYHBIN TOpU30HTAJIbHBIN BUOPATOp HaJl HOBEPXHOCTHIO 3€MJIH.

16. CHUMMETpHUUHBIN BEpTUKAIbHBIA BUOPATOp HaJ IOBEPXHOCTHIO 3EMIIH.

17. HecummeTpuuHbIil BepTUKAIBHBIN BUOPATOP HAJ MOBEPXHOCTHIO 3emuu. ['- u T-
oOpa3Hble anTeHHbI. [IpoTHBOBECH M 3a3eMJICHUS], KX KOHCTPYKIIMS U HA3HAYCHHE

18. IIpyHIMI JBOMCTBEHHOCTH U €r0 IPUMEHEHHUE U1 ONPEICIICHUS XapaKTEPUCTUK
W3JIyYEHUs 11U B INIOCKOM O€3rpaHMYHOM JKpaHe.

19. W3nyyaromue menu B BOJHOBOJE. Buibl BOJTHOBOJHO-IIECIIEBBIX AHTEHH.

20. MeTtobl pacuera NoJjisl U3TyUYEeHHs! anepTypPHbIX aHTEHH. BHYTpEHHSS U BHEIIHSAS
3anauu. [IpuHIMI SKBUBaJIEHTHBIX TOKOB. ITose n3myuyenus miomanku
MIPOU3BOJILHON (HOPMBI.

21. [one uznmyuenust cuHpazHON NPSAMOYTOIBHOM IUIOIAAKY ¢ TOCTOSIHHBIM U
KOCHMHYCOUJAJIbHBIM 3aKOHAMU PaclpeIesICHUs aMIUIUTY Abl TOJISI.

22. BnusiHue pa3nuuHbIX 3aKOHOB pacnpezeneHus (as3bl Mo pacKpblBy aHTEHHBI Ha
JarpamMmy HalpaBJIEHHOCTH.

23. E - miockocTHOM ceKTOpHalIbHBIN pymop. ['eomeTpuyeckue mapaMeTpsl.
OnTumainsHsblil pynop. Ilosie B packpbIBe U 110JI€ U3JIyYEHUSI.

24. H - muiockocTHOM cexTopuanbHbIA pynop. ['eomerpruueckue napameTpsl.
OnTumainsHsblil pynop. Ilosie B packpbIBe U 110JI€ U3JIyYEHUSI.

25. JusnexTpuyeckas TMH30Bas aHTeHHA. [ 'eomerpuueckue napamerpsl. [IpuHumn
pabotbl. YpaBHeHue npo¢uis. Ilosxe B packpbiBe U 10JI€ U3ITYUYEHUS.

26. MerannonnacTiHuYaTas JIMH30Bas aHTeHHa. ['eomeTpuyeckue napameTpsl. [IpuHimn
pabotbl. YpaBHeHue npoduis. Ilosxe B packpbiBe U 10JI€ U3ITYUYEHUS.

27. 30HUpPOBaHNUE JIMH30BBIX aHTEHH. Y paBHEHUs NMPOoQuIel 30HUPOBAHHBIX JIMH30BBIX
anTeHH. [IpenMyniecTBa U HEAOCTATKU 30HUPOBAHUSI.

28. [Tapabonuueckue 3epKaabHbIC aHTCHHBI. Y paBHEHUE IPO(HIIS mapaboionia B
MOJIAPHON U AeKapToBOM cuctemax koopauHart. Ilone B packpsise. KY, KH/I, KUII,
KITZI. OnTuMasIbHbIN yTOJ pACKphIBA.

29. MeToap! ycTpaHeHHsI Peakllny 3epKajia Ha o0JydaTelib. 3epKajio ¢ TOBOPOTOM
IIJIOCKOCTH MOJIIPU3ALIMH.

30. Crioco6b1 popMUpOBaHUs TUArpaMMbl HAIIPABICHHOCTH BU/Ia «KOCEKAHC.

31. Cdepuueckas aHTEHHA ¢ IUPOKUM YIJIOM KadaHus Jtyda. [I[puHImn paboTsl.
['eoMeTpuueckue napaMeTpsl.

32. JIByx 3epkanbHas aHTeHHa Kaccerpena. [Tpuniun padotsl. 'eomerpuueckue
apaMeTphl.

33. JIByx 3epkainbHas anTeHHa [ peropu. Ilpuniun padotel. ['eomerpuueckue
napaMeTphl.

34. JIByX 3epKajbHasi aHTEHHA C IUIOCKUM 3epKajioM 3a obmyuareneMm. [Ipuniun paboTel
AHTEHHBI U 3€pKaja C IOBOPOTOM IIJIOCKOCTH MOJSPU3ALIMH.

35. XapaKTepUCTUKHU U PEKUMBI BOJIH B JINHUAX Nepeaadn. Hanpsoxenue cymmapHou
BOoTHBL. BxoaHoe conporuBnenue. Koaddurmentsr Oerymeii u cTosYei BOJTHEI.
YciioBHe CynecTBOBAaHM B IMHUU OETryIIel BOJIHBL.

36. JIuHKs KOpOTKO3aMKHYTasi Ha KOHIlE. PacnipenesieHrne CyMMapHOW BOJIHBI TOKA U

HanpsbkeHus. BxogHoe conporusiieHue. [IpuMepsl HCIIONB30BaHNs B TEXHUKE
AHTEHH.




37.

PasomkHyTas Ha KOHLE TUHUA. PacrpenesieHne cyMMapHOM BOJIHBI TOKa U
HanpsbkeHus. BxogHoe conporusienue. [Ipumeps! HConb30BaHUs B AHTEHHOM
TEXHUKE.

38. T-o0pa3nbie coequHeHus TuHMMA nepenadu. E u H- m1ockocTHBIC BOJIHOBOIHEIC
TPONHUKU. DKBUBAJICHTHBIE CXEMBI. Y CJIOBHSI BHYTPEHHETO COTJIACOBAHUS.
PeakTuBHBIE 3JIEMEHTBI, UCTIOIb3yEMBIE AJIs1 COTIACOBAHUS BOJIHOBO/IHBIX
TpONHUKOB. [[puMeHeHre TpONHUKOB.

39. JIBoiiHOW BOJITHOBOAHBIN TpoiHUK. KOHCTpYKIHMs, MPUHIKI paOOTHI M CBOMCTBA.

40. AHTEHHBIN nIepexoyaTesb uMnysibcHoil PJIC Ha ABOMHBIX TPOWHMKAX.

41. Hymuiekcep Ha n1BoitHbIX T-Moctax npu padore PJIC Ha ofHy aHTEeHHY B
HEIIPEPBIBHOM PEXHUME.

42. Komb1ieBoii BOJTHOBOIHBIN MOCT. Y clIOBHE BO30YKICHHS TI€Ua, €CIIH KOJIBIIO
cBepHyTO B E-mmockoctu (H-mockoctn). @a3el BOJIH HA BBIXOJIAX U3 1€ MOCTA (
BEKTOPHBIE IMarpaMMbl IPU UTAHUU U3 Pa3HBIX ILIEY).

43. AHTEHHBII NIEpEKIIIoYaTeNb pueM-repenada uMiysibcHoi PJIC Ha KoibleBbIX
MOCTaX.

44, [Ilenesoii BonHOBOAHBIN MocT. KoHcTpykuus. ['eomeTpuueckne napaMerpsl.
[Ipunuun paboTsl. BekTopHble 1uarpaMMbl CUTHAJIOB Ha BBIXOJIaX MOCTA.

45. AHTEHHBII NIepeKIItouaTensb npuemM-rnepeaada ummnyiascHoi PJIC Ha meneBbix
MOCTaX.

46. Jynnekcep Ha 1meneBbIx MocTax npu padore PJIC Ha ogHy aHTEHHY B
HEIIPEPBIBHOM PEXHUME.

47. HamnpagiieHHBII BOJIHOBOJHBIN OTBETBUTENb C JBYMs OTBEPCTHUSAMHU CBS3U HA Y3KOU
creHke. KOHCTpyKIHs , FEOMETPUYECKHE U FIEKTPUUECKUE MTapaMeTphbl, TPUHIUI
pabotsl. [Tpumepsl npumenenust HO.

48. HO c Tpemsi oTBepcTHsIMU CBA3M Ha y3KOU cTeHKe. KOHCTpYyKIMs, reOMETpUIECKHe

M 3JICKTPUYECKUE TTapaMeTphl, MPUHIUT padboThl. [IInpokonosaocHbIe CBONCTBA.

Bormpocsr (3amaun) mis 3adeta / qudd. 3aueTa npejacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

Ne /it [Tepeyens BonpocoB (3amay) mis 3auera / audd. 3auera

Y4eOHBIM MJIaHOM HE MPETYyCMOTPEHO

Ilepeyenp Tem Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabnuna 17 — IlepeueHp TeM sl KYPCOBOTO MPOEKTUPOBAHMS/BBITIOIHEHHUS! KypCOBOM paboThI

Ne i/t

[IpumMepHbIii IepedeHb TeM IS BBIOJIHEHHS KYpCOBOW pabOThI / BBITOJTHEHHS
KypCOBOT'O IIPOEKTA

1. HIupokonuana3oHHas 3epKanbHas aHTeHHa pajauoTeneckona (Tum aHTeHHOM
cucteMsl - [Tapabonnueckoe 3epkaio, 00IydaeMoe IWINHAPUIECKON CIUPAIIBIO).

2. [TapaGonnueckoe 3epkajio ¢ BOJTHOBOJAHO-BUOPATOPHBIM 00JTydaTesieM U3 ABYX
BUOPATOPOB 0OPATHOTO M3ITYUEHUS, BO30YKITAEMBIX OTKPBITHIM KOHIIOM
IpSMOYTOJIBHOTO BOJIHOBOJIA

3. [TapaGonnueckoe 3epkajio ¢ BOJHOBOJHBIM JIBYX 1LIeNeBbIM oOnyuaTeneM Katnepa
00paTHOI0 U3Ty4YEHHUsl.

4, [Tapabonnueckoe 3epKajio C BOJIHOBOIHO-BHOPATOPHBIM 00JTydaTesIeM U3 YeThIPEeX
BUOpPATOPOB 0OPATHOTO M3IIyUEHUS

5. [Tapabonnueckoe 3epkasio, 00IydaeMoe TUPAMHUIATBHBIM PYTIOPOM

6. [TapaGonmnueckoe 3epkasio, 001y4aeMoe KOHHYECKUM PYTIOPOM

7. [TapaGonuueckuii UIUHAP, 00TyYaeMblid TMHEWHON CHCTEMOM MOTYBOIHOBBIX




crH(]A3HBIX HIETIeH, TPOPE3aHHBIX HA IUPOKOH CTEHKE MPSIMOYTOJIHLHOTO BOJTHOBOIA
CO CMEILICHUEM B IIAXMATHOM IOPSIIKE OTHOCUTEIBHO €TI0 OCH

[Tapabonuueckuii MUIUHIP, 00TyYaeMblil TUHEWHONW CUH(A3HOW CHCTEMOM
MOJTYBOJTHOBBIX BUOPATOPOB, PaCIIONIOKEHHBIX Ha BbIcoTe h=4/4 Han mmpokoit
CTEHKOH MPsIMOYTOJILHOTO BOJHOBO/A Ha paccrostanu d=4/2 npyr ot apyra

JluaexkTpudeckas JInH3a, 00yyaemMas TUPaMuAaIbHBIM PYTIOPOM

10.

JuanekTpudeckas uH3a, 00ydaeMas IMHEHHONW CHCTEMOM TTOJTyBOJTHOBBIX
cuH(pa3HBIX HIeNIeH, MPOPE3aHHBIX HA IMUPOKOW CTEHKE MPSIMOYTOJIBHOTO BOJTHOBOIA
CO CMEIICHHEM B [IIaXMAaTHOM IOPSIIKE OTHOCUTENIBHO €r0 OCU

11.

Jusnextpudeckas 1MH3a, 00ydaemasi JMHEMHOU CHUCTEMOM MOJIYBOJTHOBBIX
BHOPATOPOB, PACIIOIOKEHHBIX Ha BbicoTe N=A/4 Haj MIHUPOKOU CTCHKON
MPSIMOYTOJIBHOT'O BOJTHOBOJIA HAa paccTossHuu 0=4/2 npyr ot apyra

12.

MeramionjaacTuHYaTas JIMH34, 06J1yqaeMa51 IMUpaMUuJaJIbHBIM PYIIOPOM

13.

MerannonnactTiuHyaTas JIMH3a, o0ayyaemasi JTUHEHHON CUCTEMOM MOIYBOIHOBBIX
cUH(]A3HBIX MIeJIeH, IPOpe3aHHbIX HA IIUPOKOM CTEHKE MPSIMOYTOJILHOIO BOJIHOBOIA
CO CMEIIICHUEM B IIAXMATHOM ITOPSIIKE OTHOCUTEIIBHO €r0 OCH

14.

MertannonnacTiuHuaTas InH3a, o0ay4yaemas JTUHEHHON CUCTEMOM MOTYBOIHOBBIX
BHOPATOPOB, PACIONIOKEHHBIX Ha BbIcOTe N=A/4 Haj MIHUPOKOW CTEHKOM
MPSIMOYTOJILHOT'O BOJTHOBOJIA HA paccTosiHuu d=4/2 npyr ot apyra

15.

AHTeHHas pelICTKa U3 NUJIMHAPUYCCKUX CIIHUPATIbHBIX I/I3Hy‘laT€Heﬁ C
OKBHUJHUCTAHTHBIM PACIIOJIOKCHHUEM U PABHO aMIIJIMTYIHBIM BO36y)KI[CHI/IeM

16.

BOJ'IHOBOI[HO-IHGJ'I@B&H IIJI0OCKasd aHTCHHasA pCIICTKa C SKBUJAUCTAHTHBIM
PACIOJJIOKCHHUEM U PaABHO aMIINIMTY AHBIM B036y)KI[eHI/I€M Hleﬂeﬁ, IMPOPC3aHHbIX HA
IHI/IpOKOfI CTCHKC IIPAMOYT'OJIBHOI'O BOJIHOBOJAa CO CMCIICHUEM B IaXMAaTHOM
NOpAAKE OTHOCUTCIIBHO €0 OCHU

17.

BoanoBoaHO-111€N€Bas TUIOCKAsk aHTEHHAsI pelIeTKa ¢ SKBUIUCTAHTHBIM
PaCIIOJIOKEHUEM U PaBHO aMIUIUTYIHBIM BO30YKIEHUEM IIENIeH, MPOpe3aHHbIX Ha
y3KOU CTEHKE MPSIMOYTOJIBLHOTO BOJIHOBOIA Ha paccTtossuuu d=4/2 nmpyr OT apyra co
BCTPEYHBIM HAKIIOHOM

18.

[Tnockast aHTeHHAs peleTKa ¢ SKBUAMCTAHTHBIM PACIIOI0KEHUEM U PaBHO
AMIIIMTY IHBIM BO36y)KI[eHI/IeM HECKOJIBKHX JIMHECK IMOJTYBOJIHOBBIX BI/I6paTOpOB,
PacIoIoKEHHbBIX Ha BbIcOTe N=A/4 Ha/ MUPOKOH CTEHKON MPSIMOYTOJILHOTO
BOJIHOBOJIa Ha paccrosianu d=A4/2 npyr ot apyra

19.

IInockas anTeHHas peueTKa U3 TUIJICKTPUICCKUX CTGp)KHCfI C OKBUJHUCTAHTHBIM
PACTIOJIOKCHHUEM U PaBHO aMIINIMTY AHBIM BOB6y>K)I€HI/IeM HSquaTeHeﬁ

20.

I[ByX3epKaJ'IBHa$I AHTCHHA KaccerpeHa

BOHpOCBI IJIL - IIPOBCACHUSA HpOMC)KyTO‘-IHOﬁ arreécCtallui B BUAC TCCTUPOBAHUA

npeJICTaBJICHBI B Ta0wmIe 18.

Tabnumna 18 — [IpumepHBIi TepedeHb BOITPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIii IepeyeHb BOIIPOCOB JUIsl TECTOB

1.

Kakue ¢pyHkunu BbINOIHSET Nepelaluiasi AaHTEHHA, eCJI OHA MOAKJIIYeHA K
paauonepenaTYnuky yepe3 puaepHblid TPAKT?

1.IIpeoOpasyet csizanabie DMB B dhunepe, Hecynme unpopmaruio ot [1P]] , B
cBOOOHO-pactpocTpansomuecs IMB ¢ coxpanenuem nHpopmau 1
(GhOopMUPYIOT BIIOJIHE OMpe/IeNIeHHbIe TpeOyemble XapakTepucTuku uanydenus (J1H,
MoJIIpU3alusl B 3aJJaHHOM JMara3oHe 4acToT)

2.Y1paBisieT XapaKTepUCTHKaMH MO U3IyYeHHUS BO BPEMEHH U TIPOCTPAHCTBE.

3. YBenuuuBaeT IOTHOCTh NOTOKA MOIITHOCTH B OKPY KAIOIIEM IIPOCTPAHCTBE.

CodopmyanpyiiTe Ha3HAYEHUE IPUEMHOI AHTEHHBI?
1.06ecnieueHne HaNpaBJIEHHOTO IPUEMa, YaCTOTHAS U TIOJIIPU3AIIMOHHAS CEJICKITUS




pPaZAMOCUTHAJIOB, a TaKXke Nnpeo0pa3oBaHMsl pacnpocTpansomuxcs OMB B
CBOOOJTHOM IPOCTPAHCTBE B cBsi3aHHble DBM, HanpaBieHHble 10 Gpunepy K
MIPUEMHUKY C COXpaHEHHEM HH()OpMAITIH.

2.Y1paBieHue CENeKTUBHBIMU CBOMCTBAMM I10 YaCTOTE, MOJSPU3ALIIH,
HaIIPABJICHUIO.

3.M3mepurenbHble (PyHKIMU - ONpEACICHUE HApaBIeHUi, ¢ KOTOPHIX MPUXOAAT
CHUI'HAJIbI U IIOMEXHU.

Kakoi yacTOTHBIHA AMANA30H OTHOCHUTCHA K AJTHHHLIM BOJIHAM?
1.Hacrotubeii quana3od 30-300 I'o.

2.YacroTHseli quama3oH 3-30 kI 1.

3.YacrorHslii nuana3oH 3-30 MI'1t

Yro Ha3bIBaeTC AMILUIUTYAHOH (PyHKUIMEH HANIPABJIEHHOCTH AHTEHHbI?
1.3aBMCHMOCTb aMILTUTY bl HAIIPSPKEHHOCTH JIEKTPUUYECKOTO MOJIS B JAJIbHEH 30He
OT YIJIOBBIX KOOpAMHAT 0, (¢ B chepruuecKoil cucteMe KOOpIMHAT PU YCIOBUH, YTO
paccTosiHUEe OT aHTEHHBI /10 HaOJII0JaTeNsl OCTAETCS IOCTOSHHBIM.

2.3aBUCHUMOCTb aMILIUTY bl HAIPSPKEHHOCTH AJIEKTPUYECKOTO I10JIs B OJIM)KHEN 30HE
aHTEHHBI OT YTIJIOBBIX KOOpAMHAT 0, ¢ B cepuuecKoil cucTeMe KOOpAUHAT MPH
YCIIOBHH, YTO PACCTOSIHUE OT AaHTEHHBI 10 HAOIIOAATENsI OCTAETCS TOCTOSHHBIM.
3.3aBHCHUMOCTb pacipeAeIeHUs aMIUIUTY /bl TOKAa HAa aHTEHHE OT €€ JIMHEHHBIX
pa3MepoB.

Yro Ha3pIBaeTCS NOJSIPU3ANMOHHON XaPAKTePHCTUKON aHTEeHHbI?

1.Kpunas, kotopyto onuceiBaet konen Bektopa E (rogorpa¢ Bexropa E) B
IUIOCKOCTH NMEPHEHIUKYJIIPHON HalpaBICHUIO PACIIPOCTPAHEHUS
AJIEKTPOMAarHUTHOM BOJIHBI B CBOOOIHOM IPOCTPAHCTBE.

2.I'eomeTpuuecykoe MeCTO MaKCUMaJIbHBIX IPOEKIMI BekTopa E Ha Bpammatomryocs
OCbh [IPUEMHON aHTEHHBI B INIOCKOCTH NEPIIEHIUKYISIPHOM HaIllpaBJIEHUIO
pacnpocTpaHeHHUs.

3. 3aBUCUMOCTb aMIUIUTY1bl HAMIPSKEHHOCTH 3JIEKTPUUECKOI0 TOJIS B JAJIbHEN 30HE
OT YIVIOBBIX KOOpAMHAT 0, @ B chepuueckoil cucteMe KOOpIMHar.

Kak onpenejsiioT IIMPUHY AMATPAMMBbI HANTPABJIEHHOCTH AHTEHHBI?
1.YT10BO# ceKTOp, MPU KOTOPOM 3HAUYCHUE aAMILUTUTY Ty HANIPSHKEHHOCTH
AIEKTPUUECKOTO T0JI yMeHbIaeTcs 10 3HaueHUs (). 707 Euaxc .

2. YTJI0BO# CEKTOp, MPH KOTOPOM 3HAUCHHUE aMIUIUTY/y HAPsSHKEHHOCTH
AIEKTPUUECKOTO TOJII yMEHbIaeTcs 10 3HaueHUs 0.5 Evaxc .

3.YT0BOi#1 ceKTOp, MPH KOTOPOM 3HAUYEHUE MOIIHOCTH IOJIsI P yMEHBIIaeTCs 110
3HaueHust 0.707 Puaxc .

Yro Ha3piBaeTcst KO3 puiueHToM deryieil BOJHbI B IMHUM Nepeaaun?
1.OTHOIIEHNE aMIUIUTY 1l HANIPSKEHHOCTH CYMMapHOM BOJIHBI B MUHUMYME MOJIST B
JIMHUM NIEPENAYN K aMIUIATY 1€ HAIPSUKEHHOCTH CYMMApHOM BOJIHBI B MAKCUMYyMeE
OIS

2.3aBACUMOCTD aMIUIUTY bl HAPSYKEHHOCTHU DJIEKTPUYECKOTO IOJI BOJIb JIMHUN
nepenayu OT €€ KOOpAUHATBHI.

3.0OTHOLIEHNE aMIUIUTY 1Bl HAIIPSHKEHHOCTH CyMMapHOM BOJIHBI B MAKCUMYME I10JIS1
B JIMHUU NIEPEAYU K AMIUIATYE HAIPSPKEHHOCTH CYMMapHOW BOJIHBI B MUHUMYME
0JIse

IIpn kakuX yCJOBUAX B JIMHUHU NMepeIavu CylIeCTBYeT PekuM Oeryieii BOJIHbI?
1.CompoTuBieHHE HATPY3KH JOJKHO OBITh YMCTO AKTUBHOW BETUYUHOMN U
PaBHATHCS BOJIHOBOMY COIIPOTHBIIEHUIO JIMHUU NIEPEaUH.

2. ConpOTUBIEHUE HATPY3KHU JOJKHO PABHATHCS HYJIIO.

3.JIuHus nepeaayu A0KHA ObITh HATPYXKEHA Ha CONPOTHUBIICHUE, PABHOE
BOJIHOBOMY COMPOTHBIIEHUIO CBOOOAHOTO MpocTpaHncTBa 1207

IIpu KakuX yC10BHSX B JMHHM Nepefaydy CyIIeCTBYeT PeKUM CTOSTYMX BOJIH?




1. ConpoTuBieHHE HArPy3KH JOJIKHO PABHATHCS WIIM HYJIIO WM OECKOHEYHOCTH.
2.Jlunus nepenauu A0KHA OBITH HArpy>keHa Ha compotuBieHue 120m.
3.ComnpoTuBICHUE HATPY3KH JTOJKHO OBITh YHCTO AKTUBHOW BEITUYHHON H
PaBHATHCS BOJIHOBOMY COIPOTHBIICHUIO JIMHUM NIEPEayuu.

10.

Yemy paBHsieTCsl BXOJIHOE CONPOTHUBJICHNE IBYXIIPOBOAHOM JTUHUM NepeJadn B
CeYeHHH Z UIMHOI | pa3oMKHYTO# HA KOHIEe?

1.ComnpoTuBieHNE TUHUYU YUCTO PEAKTUBHAS BEJIMYMHA U U3MEHSETCS B
COOTBCTCTBUH C BBIPAKCHUCM

) Vs (Z )
Za(2) =————=—1-clgfz
I=(2)
2. COHpOTI/IBHeHI/Ie JIMHUHW YUCTO pC€aKTHBHAA BCIWYKWMHA U UBMCHACTCA B
COOTBCTCTBUH C BBIPAKCHUCM

V:(2) .
= (Z)
3.COHpOTI/IBHeHI/Ie JOJIDKHO OBITH YMCTO aKTMBHOM BEJIMYUHON B JIIOOOM CEYEHUU U

PaBHATHCS BOJIHOBOMY CONPOTHUBIICHUIO JIMHUM IIEPEIaYH.

Za (2) =

—i-tgpz

11.

Yro coboii npeacrabiisieT CAHMMETPHUYHBII BUOpaTop?

1.CuMMeTpuYHBII BUOpATOpP MpeICTaBIIsET COO0I MPOBOIIOYHYIO AaHTEHHY C
IIe4yaMH PaBHOM JUIMHBI, PaCHOJI0XKEHHBIMU BJ0JIb OOLIEH OCH, U y KOTOPOTO B
T000M CEYEHHH , OTCTOSIIIIUM Ha OJJMHAKOBOE PACCTOSIHUE OT TOYEK MUTAHUS TOKU
paBHBbI 110 BEJIMYUHE U CUH(A3HBI.

2. CUMMETpUYHBI BUOPATOP MPECTABISAET COOO0I MPOBOIIOYHYIO aHTEHHY C
IIe4YaMM PaBHOM JUIMHBI, paclOI0KEHHBIMU NapalJIeNIbHO APYT APYTY, U KOTOpas B
OCEBOM HaNpAaBJICHUHU H3IIy4aeT JHarpaMMy HAIpPaBICHHOCTH B BHJIE OKPYKHOCTH
(HEeHaATPaBJICHHOE U3ITYYCHHE)

3. CuMMeTpUYHBIA BUOPATOP MPEACTABISIET COOOM MPOBOJIOYHYIO aHTEHHY C
IIe4YaMM PaBHOM JUIMHBI, paCHOJI0KEHHBIMU BAOJb OOLIEH OCH, 1 KOTOpasi B OCEBOM
HAMpaBJICHUHU M3JIyYaeT AMarpaMMy HampaBJICHHOCTH B BUJE BOCBMEPKH.

12.

Kakum BbIpa:keHHeM ONMCHIBAETCS M0JI€ U3TyYeHUs CHMMETPUYHOT O
BUOpaTOpa B JaJjibHeil 30He?

. 601
1. El=I60 =

1

.I:l (g)e i(owt—kry) .

n —ikry—iv,
2. E, =i60,(0)e” 31, °

p=1 p

601, . ;
3. E = |%sm(0)e'(“’t"‘”).
r-1

13.

Kakum BbhIpa:keHneM onucbiBaeTcsi QyHKIMS HANPABJIEHHOCTH
CHMMETPUYHOT0 BUOpPaTOpa B JaJibHeil 30He?
cos(kl cos&)—coskl
1. f(0)= ( ) .

sin @
sinB(kdZ cosd — ://)}

nsin B(kdZ cosé — l//)}

2. f(0) =




cos(kl sin 9)

3. 10)= cosd

14.

Kaxkoii Bua nMeer aMmimmTyiHasi QyHKIMS HANPABJICHHOCTH MOJYBOJHOBOIO
cummeTpuuHoro suoparopa B E u H - niiockocrsax?

1. AMnutynHas GyHKLIUS HalIpaBJIEHHOCTH [10JyBOJIHOBOTO CUMMETPHUUYHOTO
BuOpaTopa B E-miockocTu mMeeT BUA BOCBMEPKH, a B H- TIIOCKOCTH — OKPY>KHOCTH.
2. AmMmutyaHas (GyHKIMS HAlIpaBICHHOCTH IOJIYBOJHOBOIO CHMMETPUYHOTO
BuOpaTopa B E-miockocTu mMeeT BU OKPY>KHOCTH, a B H- MIIOCKOCTH — BOCBMEPKH.
3. AMmutyaHas GyHKIMS HalpaBJIEHHOCTH M10JIyBOJIHOBOTO CUMMETPHUYHOTO
BuOpaTopa B E- u H-miockocTsax uMeeT BUL BOCBMEPKH.

15.

Kaxkoii u3MeHuTCH 1MarpaMMa HANpPaBJIEeHHOCTH CUMMETPUYHOTI0
MOJIyBOJTHOBOTO BHOpaTopa B E miiockocTu, eciiv yBeJIMUUTh €ro JJuHy 10 2|
=1,527

1.I'maBHBIN NENIECTOK, OPUEHTUPOBAHHBIN MEPIICHINKYIISIPHO OCH BUOpaTOpa,
CY3UTCS , HO MTOSIBUTCS B KQXJ/I0M KBaJ[paHTe AUPPAKIIMOHHBIN JENEeCTOK MO YoM
K ocu BUOpaTopa.

2. 'maBHBI J€necToK , OpUEHTHUPOBAHHBIN BJOJIb OCHU BUOpATOpa, Cy3UTCS , HO
MOSIBATCS TU(PpaKIIMOHHBIC JICTIECTKH MEPIICHIUKYISIPHBIE OCH BHOpaTopa.

3. 'maBHBINA JenecToK, OPUEHTUPOBAHHBIN MEPIEHANKYIIIPHO OCH BUOpaTopa,
Cy3UTCH .

16.

Kaxkoii u3MeHuTCH 1MarpaMMa HANpPaBJIeHHOCTH CUMMETPUYHOTI0
N0JIyBOJIHOBOTO BUOpaTopa B E miockocTH, eciid yBeJIMYUTD €ro UIHHY 10
21=47?

1.I'maBHBIN JIENECTOK B BUAE BOCBMEPKH, OPUEHTUPOBAHHON NEPIIEHIUKYIISIPHO
ocu BUOparopa, Cy3uTcs..

2. I'maBHBIN JI€MIECTOK , OPUEHTUPOBAHHBIN MEPIICHIUKYJIIPHO OCH BUOpaTopa
,CY3UTCS , HO TIOSIBUTCS B KQ)KJIOM KBaJApaHTe NU(DPAKIIMOHHBIHN JICTIECTOK MO YTIIOM
K ocu BHOpaTopa.

3. 'maBHBIA JemnecTok B BUE BOCBMEPKH, OPUEHTUPOBAHHOMN BIOJb OCH BUOpaTopa,
CY3HUTCH.

17.

Yemy paBHO aKTHBHOE BXOIHOE CONPOTHBJIEHNE MOJIYBOJHOBOI0 H BOJTHOBOTO
BHOPATOPOB MaJIOH TOJIUHBI?

OtBeThI:

1. AKTHBHOE BXOJTHO€ CONIPOTHBIICHHE TIOJTYBOIHOBOTO M BOJIHOBOTO BUOPATOPOB
paBHO 73,1 Om 1 5000 OM COOTBETCTBEHHO.

2. AKTUBHOE BXO/IHOE COTIPOTUBIICHUE TOIYBOJHOBOTO U BOJTHOBOTO BUOPATOPOB
paBHO 42,5 Om 1 1000 OM COOTBETCTBEHHO.

3. AKTHBHOE BXOJIHOE COTIPOTHBIIEHUE MOJIYBOJHOBOTO ¥ BOJHOBOTO BUOPATOPOB
paBHO 73,1 Om 1 377 OM COOTBETCTBEHHO.

18.

.C KkaKoii 1e/1b10 YBeJIHYHBAKOT TOJIHHY BUOPATOPHBIX AHTEHH?

1. Inst Toro, 94To0bI paciIupuTh pabouyo MOJIOCY YaCTOT MO BXOJAHOMY
COTIPOTHUBIIEHUIO BHOpaTOpa.

2. JIns TOrO0, 4TOOBI CY3UTh TMarpaMMy HallpaBJIeHHOCTH BuOpaTopa B E-mtockoctu.
3. 5 TOoro, 4TOOBI CBECTH K MUHUMYMY PEAKTUBHYIO COCTABIISIOLLYIO BXOAHOIO
COIIPOTHBIIEHUS U YBEIUUNUTH COOTBETCTBEHHO aKTHUBHOE BXOJHOE CONIPOTUBIIEHUE,
4dTO NPUBCACT K YBEIIMYCHUIO MOITHOCTH HSHy‘IeHHﬂ.KaKI/Ie YCIIOBHA HGO6XOJII/IMO
BBIIIOJIHUTB, yTOOBI AHTEHHA BOJIHOBOM KaHAa H3jiy4daja B JuarpamMmmy
HaNpaBJIECHHOCTH BJIOJb OCH JUHEWHOM CUCTEMBI M3JTydaTesen?

19.

Kak opueHTHpOBaHA B IPOCTPAHCTBE IHATPAMMA HANPABJIEHHOCTH
cHH(pA3HOH JIMHEIHOH cucTeMbl H3JIy4yareJiei?

1.Makcumym JIH nepneHauKyasipeH ocu TMHEWHON CUCTEMBI U3JIy4aTesei.
2. MakcumywM /IH HanpaBiieH BIOJIb OCH JJUHEHMHOM CUCTEMBI U3JTy4YaTeleH.




3. Makcumym JIH HampaBieH noj yIjioM K OCH JINHEHHOM CUCTEMbI U3TyyaTeNeH.

20.

Kaxkoii B B IpOCTPaHCTBE HMeeT IMArpamMMa HANpPaBJIEHHOCTH B E-
IJIOCKOCTH JINHEHOM CHCTeMBbl U3 ABYX u3iay4dartenei A-P?

1. 4 2. 3. 4

v

v

/]

—
_

21.

34. Kakue ycJIOBHSI HE00X0IMMO BBINOJIHUTD, YTOObLI AHTEHHA BOJTHOBOI KaHAJI
U3JIy4yajia B JHArpaMMy HANPaBJIE€HHOCTH B/I0JIb OCH JIUHEHOH CHCTEMBbI
u3jayydartesnei?

1. Paccrosiare mexay usinydarenssMu d JODKHO ObITh PaBHBIM YETBEPTH JITHHBI
BOJIHBI B CBOOOTHOM TIPOCTPAHCTRBE, a (ha3a TOKa B KXKJOM COCEHEM H3IIydaTelie
JIOJDKHA OTJINYATHCS HAa BETMYUHY /2 .

2. Paccrosinre Mexay usaydaressimu d J0/KHO ObITh PABHBIM ITOJIOBUHE [THHBI
BOJIHBI B CBOOOTHOM IPOCTPAHCTBE, a (ha3a TOKA B KAKJOM COCEHEM H3IIydaTelie
JIOJDKHA OTJINYATHCS HAa BEJTHYUHY T .

3. Paccrosiaue Mex Iy u3inydaresisiMu d JOJDKHO ObITh PaBHBIM YETBEPTH JJIMHBI
BOJIHBI B CBOOOTHOM IIPOCTPAHCTBE, a (haza TOKa B KAKJOM COCEIHEM U3ITydaTelie
JOJKHA OBITh OJIMHAKOBOM ( cuH(ba3Has CUCTEMA) .

22.

35. Yro Takoe ¢asupoBaHHAS AaHTEHHas pemieTka?

1. PemeTka uzny4aresnei, B KOTOpOH NepeMeIleHNe JTyda JuarpaMMbl
HaNpaBJICHHOCTH OCYLIECTBISAETCS 32 CUET U3MEHEHUS (a3bl B KaXKJIOM
MOCJIEAYIOIIEM U3Ty4yaTesle OTHOCUTEIBHO COCEHETO M0 IMHEIHHOMY 3aKOHY.

2. Pemerka usnyyaresnei, B KOTOpOH MepeMeNieHue Jyda TuarpaMmbl
HAIPaBJICHHOCTHU OCYIIECTBISETCS 32 CUET U3MEHEHUS (a3bl B KAXKIOM
MOCJIEAYIOIEM U3JIy4aTesle OTHOCUTEIBHO COCEIHErO M0 KBaAPAaTUIHOMY 3aKOHY.
3. Pemerka usnyyaresneii, B KOTOpOIl epeMeIIeHne JTyda JuarpaMMbl
HaIPABJIEHHOCTH OCYLIECTBIIAECTCS 32 CUET KayaHWsl aHTEHHOW PELIETKH BOKPYT €€
($ha3oBorO IEHTpA.

23.

Kakoii Bua umeeT BbIpazkeHHe MHOKHTES PelIETKH CUCTEMbI U3 IBYX
u3JIyvareJsieii, pacnoJiosKeHHbIX Ha paccTosinum d apyr ot apyra ?

1. f_,00)= cos[% (kd cos@ —y)].

2. f,_,(0) =sin(khcosd).
3. f,_,(0) =cos(khcos0).

24.

Kakoii Bua umMeeT 1uarpaMMa HanpaBJIeHHOCTH IOJIYBOJHOBOM meau B E - u
H- niiockocTsx, Npope3aHHoi B IVIOCKOM 0e3rpaHUYHOM dKpaHe?

1./InarpaMMBbl HaIIPaBJIIEHHOCTH UMEIOT BUJ] OKPY>KHOCTH U BOCBMEPKHU
COOTBETCTBEHHO B E - m H- muiockoctsx.

2. lnarpamMMbl HalIPaBJIEHHOCTH UMEIOT BUJ] BOCBMEPKH U OKPYKHOCTH
co0TBeTCTBEHHO B E - m H-mmockoctsax.

3. lnarpamMMbl HalpaBJIE€HHOCTU UMEIOT BUJ BOCBMEPKH COOTBETCTBEHHO B E- 1 H-
IJIOCKOCTSIX.

25.

Kaxum o0pa3zom Ha0 nmpope3aTsb 11eJb B BOJTHOBOE ¢ BOJIHO# Tuna Hio,
4T00bI OHA H3Jay4ajaa?




1.Ilenp HamO pope3aTh BAOJIb MArHUTHBIX CUJIOBBIX JIMHHIM.
2. lllens Hamo mpope3ath BIOJb ANEKTPUUECKUX CUIIOBBIX JTUHHIA.
3. lllens Hamo mpope3ath NepneHIUKYIIPHO MArHUTHBIM CHJIOBBIM JIMHUSIM

26.

Kaxkoe paccTosinne B BOJIHOBOAHO-1Ie/IeBOi aHTeHHe (BILIA) 10/15kHO OBITH
MeK1y MPOA0JbLHBIMHY IIEJAMH HA IIMPOKOH CTeHKe NMPAMOYI0JbHOT0
BOJIHOBO/1a, CMEIIEHHBIMU OTHOCUTEJILHO €0 OCH B IIAXMATHOM MOPsAKe,
4TO00BI OHA U3J1y4asa oauH JenecTok IH nepneHankyJIApHO BOJTHOBOAY?
1.PaCCTO$IHI/Ie MCXKAY COCCAHUMMU HICIIAMU, CMCIICHHBIMHA OTHOCUTCJIBHO €TI0 OCHU B
IaXMaTHOM TOPSIKEe, PABHO IMOJOBUHE JJIMHBI BOJIHBI B BOJTHOBO/IC.

2. PaccTostHue MeX1y COCETHUMH ILIEISIMU, CMELIEHHBIMU OTHOCUTEIBHO €r0 OCH B
axMaTHOM MOPAAKE, paBHO ITOJIOBUHE JJJIMHEI BOJIHEBI B CBO60)IHOM IMPOCTPAHCTBE.
3.PaccTosiHre MEX1y COCETHUMH IIEISIMU, CMEIIEHHBIMU OTHOCUTEIBHO €0 OCH B
[IaXMaTHOM TOPSIKE, PABHO JIJTHHE BOJHBI B BOJTHOBOJIE.

27.

Kaxkoe paccTosinne B pe30HAHCHO BOJIHOBOAHO-1Ie/ieBOi aHTeHHe (BILIA) ¢
NPOA0JIbHBIMH LIEJAMH HA HIMPOKOH CTEHKeE NMPAMOYIro0JbHOI0 BOJIHOBOA,
CMEIeHHBIMH OTHOCHUTEJIBHO €0 OCH B IIAXMATHOM IOPAIKe, J0JIKHO ObITh OT
KOPOTKO3aMKHYTOI'0 IOPUIHS 10 O/nzKaimeil kK Hemy meaun?

1. PaccTrosiHre OT KOPOTKO3aMKHYTOT'O TIOPIIHS 10 OJMKalIIeld K HeMy eI PaBHO
YETBEPTH JJIMHBI BOJIHBI B BOJIHOBOJE.

2. PaccTrosiHEE OT KOPOTKO3aMKHYTOT'O TIOPIIHS 10 OJIMKalIIel K HeMy eI PaBHO
IIOJIOBUHE JIJIMHBI BOJIHBI B BOJTHOBOJE.

3. PaccrostHre OT KOPOTKO3aMKHYTOT'O TIOPIIHS O OJMMKalIIel K HeMy eI PaBHO
JUIMHE BOJIHBI B BOJHOBOJE.

28.

Kakyo nossipusanmio u3Jjiy4aeT BOJTHOBOAHO-1IeeBast anTeHHa (BILA) co
BCTPEYHO-HAKJIOHHBIMH 1eJISIMHU HA Y3KO0il CTeHKe MPSIMOYT0JILHOT0
BOJIHOBO/Ia C PACCTOSIHUEM MeXAy measimu /27

1.ITonsipuzanus aTuHEWHas — rOpU30HTaNbHAs (apajuieTbHas OCH BOJIHOBO/IA).

2. Tlonsipuzanust TMHEWHAsI — BEpTUKAJIbHAS (TIEPIICHIUKYIISIpHAst OCH BOJIHOBOA).
3. Tonspu3zanus TuHENHHAs — NEPNEHANKYJIIAPHAS OCH U3TyYarollen 1esu.

29.

Kaxkoe paccTosinne B pe30HAHCHOW BOJIHOBOAHO-1Ie1eBOi aHTeHHe (BILIA) ¢
NnonepeYHbIMHM LIEJIAMH HA IIMPOKOH CTeHKe MPAMOYI0JbHOT0 BOJIHOBOIA
JAOJIKHO OBITH OT KOPOTKO3AaMKHYTOI'0 IOPIIHSA 10 OJMKaield K Hemy miejamn?
1. PaccTosiHHe OT KOPOTKO3aMKHYTOT'O MOPIIHS A0 Onvkailiiei K HeMy [Ied paBHO
MIOJIOBUHE JITTUHBI BOJIHBI B BOJIHOBO/IE A/2.

2. PaccrosiHre OT KOPOTKO3aMKHYTOTO IOPIIHS 10 ONM>KalIei K HeMy eIl paBHO
YETBEPTH JJIMHBI BOJIHBI B BOJIHOBOJIE A/4.

3. PaccTrosiHEE OT KOPOTKO3aMKHYTOTO TTOPIIHS 0 OJMKalIIeH K HeMy MOCaeaHeH
e paBHo 3A/4 .

30.

Kakoii Bua umMeet 1uarpaMMa HanpaBJeHHOCTH BOJTHOBOJAHO-1IeJIeBOi
anTtenHbl (BIIIA) Oerymieii BOJIHbI € NMonepeYHbIMH HIEJISIMH HA THPOKOI
CTEeHKe NMPSIMOYT0JIbHOT0 BOJIHOBO/IA P PACCTOSTHUU MEKAY eassvmu 0= A4/47?
1./luarpamma HanpaBIE€HHOCTH UMEET OJMH TJIaBHBIH JIETIECTOK, HAKIIOHEHHBIN K
OCH BOJIHOBO/JIA.

2. lnarpamma HarpaBJI€HHOCTH UMEET OJIMH TJIaBHBIN JIENECTOK,
MEPIEeHIUKYISIPHBIN OCH BOJHOBOJA.

3. duarpamMma HampaBJICHHOCTH UMEET OJIMH TJIABHBIN JICTIECTOK, HAKJIIOHEHHBIN K
OCH BOJIHOBOJIa, ¥ TU(DPaKIIMOHHBIA MAaKCUMYM, MIEPICHIUKYISIPHBIN OCH
BOJIHOBOJIA.

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AWCHUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI

o0Oy4eHus, mpeacTaBieHbl B Ta0nuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX paboOT




Ne /i ITepedeHb KOHTPOJIBHBIX PabOT

He npegycmorpeno

10.4. Meroanueckue  MaTepHalibl,  ONpPEACTSIONINEe  TPOUEAYpPHl  OICHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOIIUX JdTanbl (HOPMUPOBAHMS KOMIETEHIIMH, coaepxkarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIL, perinaMeHTHUpyIOMUX TMOPSAOK U  MPOLEAypY
MIPOBEJICHUS TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHON aTTeCTalui 00y4aroluxcs
I'VAIL

11. Metoauueckue yKka3aHus JUisi 00y4aromMuxcsi 10 OCBOCHUIO JTUCIUILTUHBI

Llenpro AUCHUIUIMHBI SIBJISETCS — IOJYYEHUE CTYJIEHTaMHU HEOOXOJMMBIX 3HAHUM, YMEHHHU U
HaBBIKOB B oOmactu ycTpoictB u anTeHH CBY numamasoHa, co3maHue TOMAEp KHBAIOIICH
00pa30BaTeNbHON Cpebl MPENOoJIaBaHus 10 HAMPABICHHUIO MPO(ECCHOHATBLHON AESITeThHOCTU
cnernuanucta «ONTUKO-3JIEKTPOHHBIE MPUOOPHI M CHUCTEMBI»; MPEIOCTABIECHUE BO3MOXKHOCTHU
CTYJIEHTaM pa3BUTh M MPOJEMOHCTPUPOBATh HABBIKK B OOJIACTH JKCIEPUMEHTAIHHOTO
HCCIICIOBAHUSI M HACTpOMKe aHTeHH W ycTpoiicTB CBY; mno aBTOMaTU3MPOBAHHOMY pacyeTy
anTeHH U ycrpoictB CBY u yMeHHe MX MCTOJIb30BAaHUS MPU TEXHUYECKOM OOCITYKHUBAHUH U
HACTpOIlKEe paJMOTEeXHUYECKUX YCTPOHCTB W CHUCTEM, B HAy4YHO-HUCCJIEIOBATEIIbCKOW U
MPOU3BOACTBEHHON NEATEILHOCTH B OOJACTAX JOKAIMOHHOTO , HABUTAIIMOHHOTO M CBSI3HOTO
Ha3HAYCHUS

11.1. Meroauveckue YyKazaHusl Il OOYYalOIIMXCSA 110 OCBOCHHUIO JICKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOe U SICHOE HW3JIOKEHHE ydeOHOro marepuana. Ha3HaueHHe COBPEMEHHOH JICKIIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 110 TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUsS, HOBEHIIHX
JTOCTIKEHUI HayuyHOM MbIcnu. B ydueOHOM mporiecce JeKIUsl BBIMOJIHAET METOAO0JIOTHYECKYIO,
OpTraHU3aIMOHHYI0 U WHPOPMAIMOHHYI0 (QyHKIMHU. JIeKusl pacKphIBaeT MOHATHIHBIN ammapat
KOHKpPETHON oOjacTu 3HaHMA, €€ MpoOJeMBbl, JaeT LEeIbHOE MpPEJICTaBICHHE O IUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMHU JUCIUTLTTHAMH.

[TnaHnupyemMble pe3yabTaThl IPU OCBOSHUU 00YYAIONIMMUCS JIEKIIMOHHOTO MaTepHana;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUHU, YpPOBEHBb
KOTOPBIX OIPEAEIISIETCS LeJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOH TeEME;

— TIOJyYEHHE OIBITa TBOPUYECKON paObOTHI COBMECTHO C IMPEIOIaBaTEIIeM;

— pa3BuTHE MpOo(ecCHOHAbHO-/ETOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIITICHUS.

— TOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOMMOTO I CAMOCTOSTEIILHON paOoTHI;

— TIONyYeHWE 3HAHUH O COBPEMEHHOM YPOBHE pA3BUTHS HAyKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKalIIne TObl;

— HAYYUTHCS METOJMYECKH 00pabaThiBaTh MaTepuai (BBIAENATH TJIaBHbIE MBICTU U
MOJIOKEHUsSI, TPHUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH WX B Pa3IMYHBIX
(bOpMyYITUPOBKax);

— TONy4YeHUE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKIIMOHHBI  MaTepual MOXET COMPOBOXKIATHCS JIGMOHCTpAIlMed  CalioB U
UCIIONIb30BAaHUEM pa3laTOYHOTO MaTepuaja TMpH MPOBEIACHUU KOPOTKUX JHCKYycCHU 00
OCOOCHHOCTSIX MPUMECHECHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa npeocTaBiIeHUs JEKIIMOHHOTO MaTepuania:

- ®opMyJIMpPOBKa 3aa49H JICKITHH.

- Pasmenst w maparpadpl  u3maraemMoro Marepuaia C  COOTBETCTBYIOLIUMHU

MaTEeMaTUYCCKIUMH BBIKIIQKAMHU.

- 'paduueckue maTepuanbl HEOOXOAUMBIX TEOPETUYECKUX 3aBUCHMOCTEH.




- BBIBOIBI O Ka)XI0MY pazzeny
https://Ims.quap.ru/new/course/view.php?id=248

11.2. MeTtoanueckie yKazaHUs ISl OOYYalOUIMXCSl TIO BBIOJHEHHIO JIAOOPaTOPHBIX
paboT (eciu npedycmompero yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus n1abopaTopHbIX padOT oOydaromuiics JODKEH YIayOuTh H
3aKpenuTh 3HAHMs, MPAKTUUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJUKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBATU(PUKAIMOHHONH XapaKTEPUCTHKONW OOYyYaromerocs.
Brimonnenue 1ab0opaTOpHBIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIBHBIX MEPOIIPUATHU.

BrimonHenue 51abopaTopHbBIX paboOT 0O0yyaromMMCS SIBISETCS HEOThEMJIEMOW YacThIO
U3yYeHHs] TUCIHIUIMHBIL, OIpPENeIieMOi ydYeOHBIM IUIAaHOM, W OTHOCHUTCS K CpPEICTBaM,
00eCreynBaroIUM pelIeHUe CIeIyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TMpHOOpeTeHHE HABBIKOB HCCIEAOBAHHMS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUILTIHEI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alusl TEOPETHYECKUX 3HaHUM, MOJYyYEHHBIX Ha
JEeKIMSIX;

— IoJIyueHHe HOBOW MH(OPMAIUH 110 N3y4aeMOW JUCIUILINHE;

— nOpuoOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM M MPUOOPAMH.

3ananue ¥ TpeOOBaHUS K IPOBEJICHUIO JIAOOPATOPHBIX PaboT
1. O3HaKOMHTHCS C METOMYECKON pa3paboTKOM K JabopaTopHOU padoTe.

2. Ilpopabotath CaMOCTOSITEIbBHO TEOPETHYECKUH  MaTepHall, IOICPKUBAIOIITII
TEMAaTHKY J1a0OpaTOpPHOU pabOTHI.

3. O3HaKOMHUTBCS C aImapaTypoi, BXOAIIeH B TJaOOPaTOPHYIO YCTaHOBKY.

4. Paccuntarth U MOCTPOUTH HEOOXOJUMBIC TEOPETHUECKHUE 3aBUCUMOCTH IO 3a/IaHUIO0
Mperno/iaBaTes.

5. OTBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI, UMEIOIIHUECS B METOJAMYECKOM pa3paboTKe K
nabopaTopHoi pabdore.

5. OTBeTHTh Ha BOMNPOCH KOJUIOKBUYMa, MPOBOAMMOIO MPEMNOaBaTEIeM TMepen
BBITIOJTHEHHEM JIa00paTOPHOU PabOTHI.

6. Bemonuute nabopatopHyto padoty. IIpoBectn HeoOXOoAMMBIE SKCIIEPUMEHTAIbHBIC
UCCJIEIOBaHMsI YCTPOHCTBA.

Crpykrypa u dhopMa otdera 0 1a00paTtopHoil paborte
OT4eT AOMKEH CONIePIKaTh:

1. TuTy BHBIN JUCT.

2. Kpatkyto popMynHpoBKy 3a7auu UCCIEIOBAHUS.

2.CTpYKTYpHYIO CXEMY HM3MEPUTEIHHOU YCTAaHOBKH JJAOOPATOPHOM PabOTHI.

3. TaGauIIel SKCIEPUMEHTAIBHBIX HCCIICTIOBAHU.

4. I'padmyeckne 3aBUCUMOCTH OT 3aJaHHBIX TTAPAMETPOB UCCIIEAYEMBIX BEITHUUHH.

5. PacuerHple maHHble W TpaduyecKkue MaTepuaibl HEOOXOJUMBIX TEOPETHUECKUX
3aBUCHUMOCTENM.

6.CpaBHUTEIHHBIN aHAIU3 TAHHBIX TEOPUH U IKCIIEPUMEHTA.

7. BeiBozbI 1O padore.

Tpeboanus Kk 0hOPMIIEHUEO OTYETA O JIA0OPATOPHOU padboTe



https://lms.guap.ru/new/course/view.php?id=248

OTuer BBIMONHAETCS B COOTBETCTBUM C  JCHCTBYIOIIMMH TOCYJapCTBEHHBIMHU
CTaHJApTaMM KaXIbIM CTYJIEHTOM MHJUBHIyaJbHO B IIEYaTHOM MJIM PYKOIIMCHOM BHJIE Ha Oeon
oymare ¢opmara 210x297 mm. Tabauipl SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN U TEOPETHUECKUX
pacyeToB MPHUBOJATCS C COOTBETCTBYIOLIEH HyMepaliei u 3arojloBKaMH.

Ilepeyensr MeTOOMYECKHMX YKa3aHHMil IO INPOBeJeHHIO JdadopaTopHbIx pador. Bee
METOJAMYKH MMEITCH HAa Kadeape B 3JIeKTPOHHOM BHJI€.

1. UccnenoBanue aHTEHHBI THIA «BOJHOBOW KaHam». Hukutun B.T. Merox. ykas. k
BBIMTOJHEHHIO 11a0. pab. JINAII, JIL., 1986r. -25¢.
https://Ims.guap.ru/new/mod/lesson/view.php?id=15360

2. WccnenoBanue pymopHBIX aHTEHH C KOPPEKTHUpYyromuMu jJuH3amu. Penoposa JL.A.,
I'mangkmit H.A. Meroa. yka3. K BeimoiaHeHuto nab6. pa6. ['YAIIL, C.-116.2002r. -25c.
https://Ims.guap.ru/new/mod/lesson/view.php?id=11068

3. HUccnenoBanue 3epkanbHbix aHTeHH. JlanwioB FO.H., Hukutun b.T. Meron. yka3. k
BEIMOTHEHHIO 11a0. pad. [AAIL C.-116.,1996r. -25c.

4. CornacoBaHue BOJIHOBOJIa ¢ Harpy3koil. @enoposa JI.A., Mumrypa T.I1. Meton. ykas.
K BBINIOJIHEHMIO J1a0. pab. JIMAIIL, JI., 1991r. -30c.

5. MHccnepgoBaHme deThIpEX  IUICUYHBIX BOJTHOBOJHBIX  DJIEMEHTOB  aHTCHHBIX

nepekitouareneii. demoposa JILA., Hanunor FO.H. Meton. ykas. k BbIONHEHHIO J1al. pad.
['AAIL C.-116.,1994r. -24c.

6.MccnenoBanmne ¢a3zupoBaHHON aHTeHHOW pemieTkd. MenpHukoBa A.1O., dexoposa
JILA. Merton. yka3. K BeinosniHeHuto jab. pa6. ['YAII, C.-116., 2008r. -41c.

7.WccnenoBanue IUIOCKOM JBYX3aXOJHOM chnupanbHON aHTeHHBl. Pepoposa JLA.,
®paniy3oB A.Jl. Meroa. ykas. k BeioaHeHuo J1ad. pad. 'YAIL C.-116., 2002r. -22c.

8.UccnenoBanue aHTEHHBI C perynupyemoi nosspusanueii. Gemoposa JILA., Jlanmios
O.H. Metogn. yka3. k BeimosiHenuto j1ab. pad. [AAIL C.-I16., 1997r. -17c¢.

9. UccnenoBanue BOIHOBOHO-TIENEeBbIX aHTeHH. Hukutun B.T., T.Il.Mumypa, Kpacrok
B.H. Meroza. yka3. k BeimosiHeHH0 J1a0. pad. ['YAII, C.-116., 1999r. -33c.

https://Ims.guap.ru/new/mod/lesson/view.php?id=11521

10. UccnenoBanue cnupanbHbix aHTeHH. PenopoBa JI.A. MeToa. yka3. K BBIIIOJIHEHUIO
1ab. pad. I'VAII, C.-I16., 2002r. -22c.

11.3. Meroauueckne yKa3aHWs IS OOYYArOIIMXCS IO TIPOXOXKJICHUIO KypCOBOTO
POEKTHUPOBAHUS/BBINOJIHEHUS] KYPCOBOM palOThl (eciu npedycmompeno y4eOnviM NAAHOM NO
OaHHOU oucyuniume)

KypcoBoii npoekT/ paboTa IpoBOAUTCS € LENbI0 POPMHUPOBAHUS Y O0YUAIOLIUXCS OTbITA
KOMILIEKCHOT'O PEIICHHUsI KOHKPETHBIX 337129 IPOPeCCHOHATBHOM IESTETLHOCTH.

KypcoBoii nmpoekt/ paboTta mo3Bosiser 00yqaromemMycs:

CTpyKTypa NOICHUTEIHHON 3aIIUCKH KYPCOBOIO ITPOEKTa/ pabOTHI
1.BBenenue.

2.CTpyKTypHas cxemMa paguoTeXHUYECKOH CUCTEMBI.

3. IlpuHnunuanbHas cxeMa aHTeHHO-(HIEPHON CUCTEMBI.

4.PacueT TreOMETpPUUYECKHUX M D3JIEKTPUYECKHX IapaMeTpPOB 3aJaHHOIO YCTpPOMCTBa H
JIOITYCKH Ha U3rOTOBJICHUE.

5..Pacder a51eMEeHTOB (UAEPHOTO TPaAKTA.


https://lms.guap.ru/new/mod/lesson/view.php?id=15360
https://lms.guap.ru/new/mod/lesson/view.php?id=11068
https://lms.guap.ru/new/mod/lesson/view.php?id=11521

6. Pa3zpaboTaTh KOHCTPYKIIMIO aHTEHHOT'O YCTPOWCTBA M MPUBECTH €€ ONUCAHUE.
7. YepTex 0o011ero BUIa aHTEHHOTO YCTPOUCTBA ¢ TaOApUTHBIMU pa3MepaMHu.
7 CHUCOK MCIOIb30BAHHOM JIUTEPATYPbI

TpeboBanust Kk 0(hOPMIICHHIO MOSICHUTENLHOM 3aMMCKU KYPCOBOTO NMPOEKTa/ pabOThI
[TosicHuTenpHast 3amMcka JOJDKHA ObITH BBINOJHEHAa Ha jucTax (opmata 210x297 mm

YEpHOM IIAPUKOBOM PYdYKOM WIM pacliedaTaHa Ha Kommbrorepe. lcmonb3yeMble pacdeTHbIE
(dopMysBl MPUBOAUTH CO CCBHUIKOM Ha JHUTEpaTypy B OYKBEHHOM OOO3HAYEHHH C KpPAaTKUM
NOSICHEHUEM UX 3HAY€HUil, a 3aTeM MPEeICTaBUTh C MOJICTABICHHBIMU YMCIOBBIMU 3HAUYECHUSMHU.
Pacuetsl TeopeTHyecKkux 3aBUCUMOCTEN MPUBOAUTH B TabIUIaX, a 3aTeM B IpadUyecKoM BHJIE.
PrcyHOK MM HECKOJIBKO PUCYHKOB IPUBOIMTH HA OTIEIbHBIX CTPAHHUILAX C COOTBETCTBYIOILEH
HyMepalue I0 TEKCTY NOSICHUTEIbHON 3aIIUCKH.

Ilepeuenb MeTOIMYECKHX Pa3padOTOK MO MPOBEIEHUIO KYPCOBOT0 MPOEKTA
MeToanyka umeercsi Ha Kadeape B 3JIEKTPOHHOM BHJIE.

1. CDC,Z[OpOBa, JI. A. Pacuer u MNPOCKTUPOBAHNUEC ABUAIIMOHHBIX AHTCHH CBCPXBBICOKHUX
yacToT: yued. nocobue / JI. A. @enopona, H. A. I'mankuii, b. A. Arokos. —CI10.: I'VAIIL 2019. —
145 c.

https://Ims.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%
B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%
D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.p
df.

2. ®enoposa JI.A., MensuukoBa A.JO. PacyeT u mpoekTUpoBaHUE JTMH30BBIX AHTEHH.
Mertoa. yka3zaHus K KypcoBOMY M AUIIIOMHOMY npoektupoBanuio. ['YAII, C.-I16., 2002r.-33c.

3.benonepkoBckuit I'.b., Kpactox B.H. 3agaun u pacuersl mo Kypcy «AHTEHHBI U
ycrpoiictBa CBY». Yuebnoe nocodue. I'YAIIL,C.-116.,2002r. -177 c. 50 3k3.

4. Huxutun B.T., Xpamuenko I'.H. IlpoextupoBanne Ha OBM miockux aHTEHHBIX
penieTok oBanbHOM popmbl. Meroa. ykazanus g 11 u KI1. TAAITIL, C.-I16., 1995r.-19c.

5. Huxkutun b.T., Xpamuenko I'.H. BorHoBoaHo-11e51€BbIe aHTEHHBI. [[poekTrpoBanue u
pacuet. YueOHoe nmocooue. ' AAILC.-T16., 1992r. -132c.

5. Hukutun B.T., ®enopoa JI.A., Xpamuenko I'.H. [Ipumenenne 9BM nnsa pacyera
anteHH. Meron. ykazanus mis 11 u KIT . JIMAIL, JI., 1988r.-31c.

7. Hwuxkurun B.T., Kpacrok B.H.., Xpamuenxko [I'.H., Iumosa C.IO.
ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE 3€pPKaJbHBIX AHTEHH C OBAJbHON amepTrypoi. Meron.
ykazanus. JIMAIL, JI., 1989r.-21c.

8. Hukutun b.T., Xpamuenko I'.H. PacueT u npoextupoBanue o0aydareneit 3epKabHbIX
anteHH. Meron. ykazanus aisa JI1 u KII. JIMAIL, JI., 1989r.-17c.

9. Huxkutun b.T., Xpamuenko ['.H. Pacuer wu mpoexTupoBaHue 3€pKajJbHBIX AHTECHH.
Meron. ykazanus g 1T u KIT. JIMAIIL, JI., 1989r.-14c

10. Acradppea H.I'., Bopoones E.A., JleromHeBa T.M., ®paniyzoB A.Jl. Metoaudeckoe
nocobue k KII no antenno-punepusim ycrpoiicream. JIMAIL JI., 1989r. -67c.

11. KazankoB B.M. IlpoekTupoBaHue W pacueT paauOJIOKALIMOHHBIX AaHTEHH. YueO.
nmocooue x KIT u AI1. JIMAIIL. JI.,1989r. -14c.


https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf
https://lms.guap.ru/new/pluginfile.php/122487/mod_resource/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%D1%8E%D0%BA%D0%BE%D0%B22019.pdf

11.4. Meroauueckue ykazaHus AJi1 00y4daroIUXCsl 10 MPOX0XKIECHUIO CaMOCTOSTEIIbHON
paboThI

B Xone BBITIOJTHEHUSI CaMOCTOSITETILHON PabOThI, O0YYArOIIUIICS BBINMOIHAET PadOTy MO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE MpernojaBareis, HO 0e3 ero HemocpeICTBEHHOrO
y4acTusl.

Jns oOyuaromuxcst 1mo 3aoyHod (opme OOydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B npouecce BbINoOJIHEHUsT CaMOCTOATENBHOW paboThl, y oOydwaromerocs (GopMupyercs
nesnecoo0pa3Hoe IUIaHUpPOBaHUE pabovyero BpeMeHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMH U CUCTEMAaTH3al[MM NMPUOOpETaeMbIX 3HAHUH, O0OecleYrBaeT BBICOKHN
YPOBEHb YCHEBAEMOCTH B IMEpPUOJ OOy4YEeHMs, NOMOIaeT IMOJYYUTh HABBIKU IIOBBIIICHUS
npo¢eCCHOHATIBHOTIO YPOBHS.

MetonuyeckumM ~ MaTepuajamMH, — HAlpaBSIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00yYaroIUX CASBISIOTCS:

—  y4eOHO-METOANYECKHUI MaTepHall 1Mo TUCIHUILINHE;

— METOJIMYECKHE YKa3aHMsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydarommxcs
1o 3a049HOU (hopmMe OOyUEHHS).

Ha Ka(i)ez[pe HU3JaHbl METOJUYCCKHEC YKa3aHHUs 110 ITPOXOXKIACHUIO CaMOCTOSATEIIbHOM
pa6OTLI HUMCIOTCA B U3NIAHHOM BUJC U B 3JICKTPOHHOM BH/IC:

1.®@enoposa JI.A., JlanunoB KO.H. AHTEHHBI W yCTpONCTBA CBEPXBBICOKMX YAacCTOT.
[TporpaMMbl, KOHTPOJIBHBIE BOIIPOCH M METOAMYECKHUE YKA3aHUS K BBIIOJTHEHUIO KOHTPOJIBHBIX
pabot .I'VAIIL, C.II6. 2005 r.,22 c.. 100 3k3.

11.5. Meroanueckue yKazaHus Ui OOYYAIOIIUXCS TO TPOXOXKACHHUIO TEKYIIETO
KOHTPOJIS YCTIEBAaEMOCTH.

Texymuid KOHTPOIb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yYJarOIINXCsl, OCYIIECTBIIIEMOTO B TCUCHHE CEMeCTpa C IICNIbI0 OIICHUBAHHUS XO0Jia OCBOCHUS
JUACIIUILINHEIL.

[TpoBoautcst nist Bcex hoOpM 3aHATHI:

Ha nexiusx — B BUE BOMPOCOB IO paHEe MPOYUTAHHOMY MaTepuany JaHHOW TEMBI,
UCIIOJIb3YEMOMY B KadeCTBE WCXOJHBIX TIOJOKEHUH JUIsl JaJbHEWUIero OOBSICHEHUS CYTH
BOTIpOCA.

ITo mMaTepuanam Jeknuii — aBa paza B ceMecTp (B CeperHE U KOHIIE CEMeCTpa) B BHUJIE
TecToB B cucteme Ims.guap.ru (tadmura 18)

Ha naGopartopHeix paboTrax — MpoBepKa 3HAaHMH TEOPETHYECKOrO MaTepuala
1a00paTOpHOil pabOTHI 110 BOPOCAM B METOAMYECKHX YKa3aHUAX K Ja0OpaTOpHBIM paboTam
Ha xypcoBoM mNpoekTUpOBaHMM — TMPOBEpPKAa BBINOJHEHUS TEKylero rpaduka

BBINIOJIHEHUSI KYPCOBOT'O MPOEKTUPOBAHMS (IMPOBEPKA BBIIOJIHEHHBIX PACUETOB U TEKCTOBOTO
MaTepuasa paseioB MOSICHUTEIbHOM 3a1CKH)

11.6. Meroauueckne ykKa3zaHUs JJIsl OOYYAIONIMXCS 0 TPOXOXKJICHHUIO MPOMEKYTOTHON
aTTeCTalUu.

[IpomexxyTouHast ~ aTTecTamusi  OOy4alOIIUMXCS  TMPEAYyCMAaTPUBAEeT  OLICHUBAHUE
MPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB OO0y4YeHHs 1O nuciuiuimHe. OHa BKIIIOYAET B
ceost:

— DJK3aMeH — (opma OLIEHKH 3HaHUM, MONYyYEHHBIX OOydYaromMMcs B Ipolecce
W3YYCHUS BCEHW NUCIUIUIMHBI WM €€ YaCcTH, HABBIKOB CAMOCTOSITENLHOW pabOThI, CIOCOOHOCTH
OPUMEHATh MX Ul pEHICeHHUs MNPAKTUYECKUX 3a7ad. DK3aMeH, KaK MpPaBUJIO, MPOBOIUTCS B



IIEPUOJ HK3aMEHALlMOHHOM CECCUM M 3aBEpIIACTCS ATTECTALlMOHHOM OLICHKOM «OTJIMYHOY,
«XOPOLLIOY, «YIOBIETBOPUTEILHOY, «HEYIOBIETBOPUTEIILHO.

— 3aueT — 3T0 (hopMa OLIEHKU 3HAHUM, MOTYyUYEHHBIX OOYyYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOH TUCIUIUTUHBI B [IEJIOM I TIPOMEXKYTOUHas (10 OKOHYaHUHM CEMECTpa) OLEHKA 3HAHHUH
00y4JaromuMcs 10 OTAEIbHBIM pa3fesiaM JUCHUIUIMHBI C aTTeCTallMOHHOW OIEHKOM «3auTeHO»
WU «HE 3a4TCHO».

— nuddepeHunpoBaHHbIl 3aueT — 3T0 (¢GopMa OLUEHKU 3HAHUM, MOJYyUYEHHBIX
00yyarmuMcs IpU U3YYEHUH JUCLMIUIMHBL, IIPU BBIIOJHEHUHM KYPCOBBIX IIPOEKTOB, KyPCOBBIX
paboT, Hay4HO-HCCIEA0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKON
«OTIIMYHO», «XOPOLIO», «yAOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy TUCIUTUIUHBL

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIIETO
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit
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