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AHHOTaAUA

JucuuminHa «AHTEHHBI M YCTPOMCTBA CBEpPXBBICOKOM 4YacTOThI» BXOJAWUT B
00pa3oBaTeNIbHYI0 MPOTpamMMy BBICIIErO0 OOpa30BaHHSI — TMPOrPaMMYy CICIUATHTETa TIO0
HANpaBJICHUIO TOAroTOBKW/  cremuanbHOCcTH  25.05.03  «TexHuueckass  dKCIUTyaTalus
TPAHCIIOPTHOTO  PaaMO000PYAOBAHMS»  HampaBiIeHHOCTH  «TexHuUYeckas  dKCILTyaTarus
PaJMOAICKTPOHHOTO  OOOpPYIOBAaHUSI  adpPOMOPTOB M BO3IYIIHBIX Tpaccy. JucnuIuimHa
peanmuzyercs kapenpoit «Ne21».

JucuuminHa HareneHa Ha GOpMHUpPOBAHKE Y BBITYCKHUKA CIICTYIONINX KOMIICTCHITHINA:

OIIK-1 «CrocobeH uCroib30BaTh OCHOBHBIC 3aKOHBI MATEMATHKH, SIMHUIIBI H3MEPCHUS,
(dyHIaMEHTAIbHBIE TIPUHITUIIBI U TEOPETHUECKHUE OCHOBBI (PH3UKH, TEOPETUUCCKON MEXaHUKIDY

OIIK-5 «CnocobeH MpoBOJUTh U3MEPEHUSI U MHCTPYMEHTAIbHBI KOHTPOJIb, IPOBOIUTH
00paboTKy pe3yIbTaTOB U OLICHUBAThH MOTPEITHOCTH

ConepxaHue IUCIHMILIAHBI OXBATBIBAET KPYT BOIPOCOB, CBS3aHHBIX C IapaMeTpaMu
nepenaronux u npueMHbix anteHH CBY nmuanazona. B mucnurummae paccMaTpuBarOTCs IPUHITHIT
JNCUCTBUS, TEOMETPUYCCKHE M DIIEKTPUYCCKHE XAPAKTEPUCTHKU PA3JIMYHBIX THUIIOB AHTCHH:
BHOPATOPHBIX, MIEJIEBBIX, PYIIOPHBIX, JITH30BBIX, 3ePKATBHBIX, a TAKXKE HaIPaBJICHHBIC CBOHCTBA
cUcTeMbl m3imydaresneid. [IpuBomsarcs cBeieHHS 00 OCHOBHBIX YCTPOWCTBaxX (DPMICPHOTO TpaKTa
CBY jwmana3oHa: [OEIUTENSIX  MOIIHOCTH,  BpAIAIONIMXCS ~ COUJICHEHUSX, AHTEHHBIX
MIEPEKITFOYATEIISIX U JIp.

[IpenoaBanue TUCITUIUIMHBI  TIPEyCMaTpPUBACT CJCAyIomue (OPMBI  OpraHW3aIuU
y4eOHOTO Tpoliecca: JIeKIHH, J1abopaTopHbie pabOTHI, CaMOCTOSTENbHAs paboTa CTy/EHTa,
KOHCYJIbTAIIMH, KypcOBOE TIPOSKTUPOBAHUE.

[IporpaMmoii AMCHUIIMHBI TPETYCMOTPEHBI CIEAYIOUIUME BUABl KOHTPOJS: TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOYHAs aTTecTalus B popMe 3K3aMeHa.

OO6mast Tpy1I0€MKOCTh OCBOCHHMSI TMUCIUTUIMHBI COCTaBIIACT 8 3aUeTHBIX eauHull, 288 yacos.

S3bIK 00yUYeHUS 110 AUCITUTITMHE KPYCCKUN».



[TepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYUICHHUS 110 TUCIUTUTHHE

1.1. llenu npenoaaBaHusl 1UCUUILINHBI

Lenbto mpenojaBaHusi ITUCLUILUIMHBI «AHTEHHBl M YCTPOWCTBA CBEPXBBICOKOW YaCTOTHI
(CBY)» sBnsiercs: (GopMHpOBaHME MPOPECCHOHANBHON  TMOJATOTOBKH  CIICIHATUCTOB IO
HanpasyieHuto 25.05.03 «Texnuueckas 3KcIulyaTalnysi TpPaHCIOPTHOTO paAro000PyA0BaHUA» IO
HaIpaBJIEHHOCTH «TexHuyeckas FKCIUTyaTalus paJluo3JeKTPOHHOTO 000py10BaHUs BO3IYIIHBIX
CyJIOB U a3pOTOPTOB» B 00JIACTU COBPEMEHHBIX aHTEeHH U yctpoictB CBY ; o3HakomiieHue ¢
Kpyrom mnpoOjem, CTOSIIUX Mepea pa3pabdOTUMKaMM aHTEHHO-(QUIEPHBIX CUCTEM HA3€MHBIX U
OOPTOBBIX  PAMOIOKAMOHHBIX  CTAHLUH; MIOJIyYEHUE TPAKTUYECKUX HABBIKOB 110
AKCHEPUMEHTAJIbHOMY HCCJIEIOBAHUIO M HACTpOWKe aHTeHH U ycTpoiictB CBY; mnosyuenue
HAaBbIKOB I10 pacueTy U aBTOMaTU3UPOBAaHHOMY pacdeTy aHTeHH U ycrpoiictB CBY u ymenue ux
WCI0JIb30BAHUS TIPU TEXHUYECKOM OOCIY)KHBAHUU M HACTPOWKE PaTUOTEXHUUYECKUX YCTPOMCTB
U CHUCTEM , B Hay4yHO-UCCIIEJOBATEIbCKON M MPOU3BOJCTBEHHOW NEATEIHOCTH B 00JaCTSIX
JIOKAaIMOHHOTO, HABUTALIMOHHOT'O U CBSI3HOTO Ha3HAUEHUS.

1.2. JlucuuruiiHa BXOJTUT B COCTaB 00s3aTeNbHON 4acTH 00pa30BaTEIbHON POTPAMMBI
BhIcIIero oopazosanus (janee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IJIaHUpyeMbIMHU pesynbraramu ocBoeHus Ol BO.

B pesynbraTe u3yueHUs AUCUUILIMHBI OOy4YaIOUIUICS JOJKEH 00ManaTh CIEAYIOUIUMU
KOMITETEHIUSIMU WM UX 4yacTsMHU. KoMIleTeHIuN U MHAUKATOPbl UX JOCTH)KEHUS MPHUBENIECHBI B
tabmuue 1.

Tabmua 1 — [lepeuenb koMNeTeHIMI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpymma) Konu Ko n HaumeHoBaHUE UHIUKATOPA
HauMEHOBaHHE
KOMITETEHITUHI JTOCTHKEHUS] KOMIIETEHIIUN
KOMIIETEHIINH
OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI
OIIK-1 Cnocoben
MaTeMaTHKH, €TUHUIBI U3MEPEHUS,
UCII0JIb30BATh
byHIaMeHTalbHbIe PUHIUIBI U
OCHOBHBIE 3aKOHBI
TEOPETUYECKHE OCHOBBI (DU3UKH,
MaTeMaTHKH, .
S TEOPETUYECKON MEXaHUKHU
OIIK-1.Y.1 ymeTs NIpuMeHATh PU3UKO-
ObmenpodeccuoHanbHble | U3MEPEHHUS, .
MaTeMaTHYeCKUU anmnapar /Ui peleHus
KOMITIETEHIINH ¢byH1aMeHTalIbHbIE
3a]1a4 TEOPETUYECKOrO U MPUKIIATHOTO
PUHLIMIIBI U
TEOPETUYECKHE Xapaiiepa
P OIIK-1.B.1 BiazeTh HaBBIKAMU
OCHOBBI (PU3UKH, .
. MCIIOJIb30BAHUS 3HAHUN MaTEeMaTHKH,
TEOPETUYECKON
(bU3MKN 1 MEXaHUKH TPU PELICHUH
MEXaHUKH
npodeccnoHalbHBIX 3a7a4
OIIK-5 Cnocoben
POBOJUTH
U3MEpEHUS U
MHCTPYMEHTAIbHBIN
PyM OIIK-5.Y.1 ymeTh UCTIONIB30BATh METOUKH
OobmenpodeccuoHanbHbIe | KOHTPOJb,
¥ 000pyI0OBaHUE TSl IPOBEACHUS
KOMITETEHITHH MPOBOUTH .
U3MepeHuit
00paboTKy
pe3yabTaToOB U
OIICHUBATh
MOTPEIIHOCTH

2. Mecro nucuMIInHbI B cTpykType OIT
JucuuruinHa 0Ga3upyeTcsi Ha 3HAaHUSAX, paHee MPUOOPETEHHBIX CTYAEHTaAMHU IpU
M3YYEHUU CIEAYIOIUX JUCLUIUINH:




- Owmuka (OK-5) — B pazmenax «DIEKTpUYECTBO U MarHeTmsm», «Teopus
JIEKTPOMArHUTHOTO MOJIS»;

- Boicmas maremaruka (OK-1)- B pasmenax «BekTopHbI aHainW3 W TEOpUS MOJIS,
«YpaBHEHUS MaTeMaTHYECKOW (M3UKHA C YACTHBIMU HPOHM3BOJHBIMU» (OCOOCHHO pEIICHUS
ypaBHenuid Jlarutaca, Ilyaccona, I'empmrosbna), «duddepeHunansHoe U UHTErpaibHOE
ucuucienue», «Teopus psgosy, «Crenuanbable GyHKIUN», «MaTpuuyHOE NCUNCIICHUEY;

- «Pammorexunueckue nenu u curHaney (I1K-19,I1K-20) — B pasgenax «JliauHHBIC
muHun», «KonedarenbHble KOHTYPb), «DUIBTPHIY;

-«Onekrpoaunamuka u PPBy (ITK-29,I1K-32)

3HaHMsl, TOJIyYE€HHBbIE IMPU M3YYEHUHM Marepuaja JaHHOM JUCLMIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUEHUE, TAK U UCIIOJIb3YIOTCS IPU U3YUEHUHU JPYTUX TUCLUIUINH:

- KAHTEHHBI U YCTPOICTBa CBEpXBBICOKOM yacToThl (CBY)»,

- «PagronoKaoHHbIE CUCTEMBI U KOMIUIEKCHI»,

-«[Ipuem u 06paboOTKa CUTHAIOBY.

3. OOBeM U TPYJTOEMKOCTh JTUCITUTUIAHBI

JlanHble 00 o0meM o0beMe TUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB y4eOHOM
paboThI 1O AUCUHUIUIMHE (M paclpeielIeHHe 3TOM TPYA0EMKOCTH IO CEMeCTpaMm) MpeACTaBIeHbI B
Tabnuue 2.

Tabmuma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHBI

. TpynoeMKoCcTh 0 cemecTpaM
Bun yue6Hoit paboThl Bcero Ne6 No7
1 2 3 4
Oowan mpyooemKocnb oucCyunIuHbl, 8/ 288 4/ 144 4/ 144
3E/ (1ac)
U3 Hux yacoe npakmuyueckoii R0020Mo6Ku
Ayoumopnsle 3anamus, BCETo 4ac. 119 68 51
B TOM YHCJIC:
nexmuu (JI), (dac) 51 34 17
npakTuueckue/cemunapckue 3anarus  (113),
(qac)
naboparopusie padoTsl (JIP), (dac) 51 34 17
KkypcoBoit npoekt (padora) (KII, KP), (yac) 17 17
JK3aMeH, (Jac) 72 36 36
Camocmosmenvnas paboma, Bcero (4ac) 97 40 57
Buo npomesicymounoii ammecmayuu: 3ayer, OK3.
mudd. 3ager, sk3amen (3auer, dudd. 3au, 3, OK3.
DKz %) OK3.

Fx

[Ipumedanue: kaHmMAATCKHUI IK3aMEH

[Tpyodoemxocmy, pacnpedenenHas Ha Yacvl NPAKMU4ecKou N0020MOBKU He OO0IIHCHA NPEeGbILUATN
0010 MPYO0EMKOCHb NO 8UAY Y4eOHOU pabomul].

4. ConepskaHue AUCHUTUTMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCIUILTUHBI MO pa3feniaM U BUJAaM 3aHITUMN.
Paznensl, TeMBl JUCHUITINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIuUIIe 3.

Ta6Jmua 3 PaS,[[eJ'ILI, TEMbI JUCHUIJINHBI, X TPYAOCMKOCTDH

Paznensl, TeMBI AUCHUITIIMHBL Jlexupn | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 6
2 2 4
Paznen 1. [lpunnumnel QyHKIIMOHUPOBAHUS




ycrpoiicts CBY u aHTeHH

Tema 1.1 Haznauenue u poib aHTEHHO-(pUIEPHBIX
YCTPOHCTB B PaIMOTEXHUYECKUX CUCTEMAX;

Tema 1.2. Knaccudukanus 1uHuiA nepeaay;
Tema 1.3. OcHOBHBIE 2JIEKTPUUECKUE
XapaKTePUCTUKH JTMHUN TIepEeIaun;

Tewma 1.4. PexxuMbl BOJIH B TUHUAX TIEpEIavuy;
Tema 1.5.00mue MEeTOIbI COTIIACOBAHUS C
Harpy3Kou

Pasnen 2. CUMMETpHUYHBIN BUOpaTop B CBOOOTHOM
MIPOCTPAHCTBE

Tewma 2.1. Pactipeenenue Toka u 3apsjia Ha
TOHKOM BHOpaTope

Tema 2.2. [losie n3ny4eHUss CHMMETPUYHOTO
BUOpaTopa B JalbHEN 30HE

Tema 2.3. XapakTepucTHUKU U3ITy4ECHUS
CUMMETPUYHOTO BUOpaTopa

Tewma 2.4. CuMMeTpUpYIOIIHE YCTPOMCTBA

Pasyen 3. HammpaBneHHBIE CBOMCTBA CHCTEMBI
n3Iydarenen

Tema 3.1. ITose u3nyyeHust TMHEWHOW CUCTEMBI
n3nydarenen. Teopema nepeMHOKEHHUS.

Tema 3.2. [IpuHiun kayaHus Jiyda B
HENOABIKHON JUHEWHOHN CUCTEME

Tema 3.3. HannpaBneHHbI€ CBOMCTBA AHTEHHOM
PELICTKU C OCEBBIM M3JTydeHUEeM (aHTCHHA
«BOJTHOBOM KaHaI»)

Tema 3.4. KomIieKCHbIE BXOHBIE COMPOTHUBIICHUS
CUCTEMbI BUOPATOPOB

Paszzen 4. llleneBbie nznydarenu

Tema 4.1. [TpuHUMI ABOMCTBEHHOCTH U €TI0
MIPUMEHHUMOCTD B TEOPHH IIEJICBbIX aHTCHH.
Tema 4.2. lllenu B BOJHOBO/E U IIEJICBbIC AaHTCHHB]

Pazznen 5. OCHOBBI TEOPUHU ANEPTYPHBIX AHTECHH
Tewma 5.1. Ilosie nznmyyeHus MWIOCKON anepTypbl
MIPOU3BOJILHOM (HOPMBEI.

Tema 5.2. Bnusiaue ammnutyaHoro u pa3oBoro
pacnpesieNieHrs Ha JarpaMMmy HalpaBJIE€HHOCTH.

Pasnen 6.BoTHOBOIHBIE M3TyYaTENU

U PYMOPHBIE aHTCHHBI

Tewma 6.1. M3nyyeHune u3 OTKPHITOrO KOHIIA
MPSIMOYTOJIBHOTO U KPYTJIOTO

BOJHOBOJIA.

Tema 6.2. OCHOBHBIE THUIIBI JIEKTPOMArHUTHBIX

pyropos

Paznen 7. JINH30BbIE aHTEHHBI
Tema 7.1. Yckopsitolue MeTaNINueCKUe JIMH3bI
Tema 7.2. JIUdneKTpUYECKUE JINH30BbIE AHTCHHBI




Pazzen 8. 3epKalibHbIC AHTCHHBI

Tema 8.1. Onpenenenue nosst B pacKpbIBe U MOJIS
M3ITY4YeHUs TapaboIOUIHOTO 3epKaa.

Tema 8.2. Koadpdumment ycwienus (KY) u
ONTUMAJILHBIN YTOJI pacKpbiBa MapadboIona.
Tema 8.3. JIByx3epKajbHble aHTCHHBI

Pazznen 9. DneMeHTHl (UAECPHOTO TPaKTa

Tema 9.1.T-006pa3Hble ASTUTEIIA MOIITHOCTH
(TpOMHUKH).

Tema 9.2. BoJIHOBOJHBIE MOCTHI.

Tema9.3. AHTEHHBII TIEPEKITIOYATENb Ha MIEICBBIX
MOCTax

42

Hroro B cemectpe:

34

34

40

Cemectp 7

Pazgen 1. 1. HampaBieHHbie CBOMCTBA JIMHEWHON
CUCTEMBI U3JIydaTesen

Tema 1.1. [lone nzmydeHus: TMHEUHON CUCTEMBI
WJICHTUYHBIX W3nydaTenen. Teopema
MIEPEMHOKCHHUSI.

Tema 1.2. @yHKIMSA HAIIPaBIECHHOCTH
HETPEPBIBHOM JIMHEIHON CUCTEMBI
HEHAIIPABJICHHBIX U3JIy4aTesen

Temal.3. [IpuHUMO KayaHUs JTy4a B
HEMOABUKHOW aHTEHHOM pelIeTKe
HEHAIIPABJICHHBIX U3JIy4aTesen

Temal .4. BnusitHue pacCTOSHUS MEXTY
n3nydyarensamu Ha [IH nmuHeitHO# cucTeMbl
WJEHTUYHBIX U3JTydaTenen

Temal.5. HammpaBneHnHsie cBoMcTBa CHH(BA3HOM
AHTEHHOM PEIEeTKH HEeHAIPaBJICHHBIX
u3ydarenen

Tema 1.6. HanpaBiieHHbIE CBOMCTBA aHTEHHOU
PELIETKH C OCEBBIM HM3JyYEHUEM.

Paszpnen 2. I1n0cKOCTHBIE aHTEHHBIE PELIETKU
Tema 2.1. [lone nznmydeHus mI0CKOU IByMEPHOM
AHTEHHOW PEIIETKU

Tewma 2.2. [lone n3nydeHust TpEXMEpPHOM
IJIOCKOCTHOM aHTEHHOM PELIEeTKU

Tema2.3. MuoroBubpaTopHbie cuH(pa3HbIe
AQHTEHHBI

Tema2.4. CTpyKTypa IJIOCKUX aHTEHHBIX PEIIETOK
1 CIOCOOBI pa3MelleHus N3TyJaresei

Paznen 3. AHTeHHbIE pem€TKHU ¢ (pa30BbIM
CKaHMPOBaHUEM

Tema3.1. Cxewmsl punepHoro nutanus GAP
Tema 3.2. AP npoxoaHoro tTuna

Tema 3.3®DAP oTpaxaTenbHOro THIa




Pasnen 4. BoinHOBOAHO-111€7IEBbIE AHTEHHbBIE
penieTku

Tema 4.1. Busbl BOJIHOBOJHO-IIEIEBBIX PEIIETOK
Tema 4.2 BoaHOBOIHO-111€JIEBBIE AaHTEHHBI C
MEXaHUYECKUM U3MEHEHHUEM (hasbl

Tema 4.3. AHTEHHBIE PELIETKU C YACTOTHBIM
CKaHMPOBAHUEM

Paszgen 5. MHoOrosrydeBble aHTEHHBIE PELIETKU
Tema 5.1. lmarpammoobpa3yromas cxema biacca
Tewma5.2. lnarpammoo6pa3yromiast cxema batnepa

Paznen 6. AHTeHHBIE PEMIETKH C HEIIMHEMHON
00paboTKoil curHana

Tewma 6.1. KoppensunoHHbIE aHTEHHBIC PEIICTKH
Tema 6.2. AHTEHHbBIE PELIETKH C JJOTUYECKUM
CHUHTE30M

Paznen 7. Konbuesle u nununapuieckrue AP
Tema 7.1. AMmmuTyHO-(ha30Bo€ pacnpeneeHme
B Kosb1ieBO AP

Tema 7.2. Hununaaprnueckne G AP

Paznen 8. BubpaTtopHbie u3mydarenu

Tema 8.1. KoHcTpykiinu BUOPAaTOPHBIX
n3Iydarenen

Tewma 8.2. MUKpPOIIOTIOCKOBBIN U3JIy4aTelb

Tema 8.3. MuUKpOnoJ0oCKOBasi aHTEHHAs! PEIIeTKA
®paHKIMHA

Tema 8.4. MITA ¢ oceBbIM U3ITy4EeHUEM

Paznen 9. PynopHbie aHTEHHBI

Tema 9.1. Pynopa Ha 0CHOBE NPSAMOYTOJIBHOTO
BOJIHOBOJA

Tema9.2. Konnueckuii pynop

Paznen 10. CriupanbHble aHTEHHBI
Tema 10.1. Hlununapudeckas civpaib
Tema 10.2. Ciupane Apxumena
Tewma.10.3. Jlorapudmudeckas cnupaiib

Paznen 11. Dnementsl Tpakta nutanus ®AP
Tema 11.1. InoHbIi 1ByXKaHATbHbBIN
MEePEKITI0YaTEeTh Ha BOJTHOBOIHBIX TPOMHHUKAX
Tema 11.2. BoaHOBOAHBIE HAITPABJICHHbBIE
OTBETBUTEIIH

Tema 11.3. ®dazoBparniarenu

Paznen 12.®epputoBsie ycTpoiicTBa

Tema 12.1. OcHOBHBIE CBOMCTBA (PEPPUTOB B IOJIE
CBUY c kpyrosoi noasipuzanueu

Tema 12.2. HeB3anmMHsble (hazoBparaTenu ¢
MOTIEPEYHBIM MOJIEM O AMarHu4uBaHus pepputa
Tema 12.3. deppuToBbIE BEHTUIIM € IOTIEPEYHBIM
II0JIEM ITOIMarHUYNBAHUS

Tema 12.4. ®epputossiii Y-LMUPKYIATOP

Tema 12.5. [IpoxoaHoil (eppHUTOBBIHA
¢azoBpamiarens Ha MPSIMOYTOJIBHOM U KPYTJIOM
BOJIHOBOJAX




Pa3nen 13. OxoHeuHble Harpy3Kku TPakTOB

Tema 13.1. CornacoBaHHbI€ Harpy3Ku 1 4
Tewma 13.2. PeakTuBHbBIC HATPy3KU
BrinonHeHne KypcoBOro nmpoeKTa 17 15
Hroro B cemectpe 7:: 17 17 17 S7
HWroro: o1 0 51 17 97
[IpakTnueckas MOATrOTOBKA 3aKJIIOYAeTCd B  HEMNOCPEICTBEHHOM  BBIIIOJIHEHUU
oOyJarOmMMHUCS ~ ONpPENENCHHBIX  TPYOOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymien

npodeccnoHaIbHON eI TEBHOCTBIO.

4.2. CopnepxaHue pa3IeioB U TEM JICKIIMOHHBIX 3aHATHH.
Conepsxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI TPUBEIACHO B Ta0OIuIE 4.

Tabnuna 4 — Coxepxanue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIIA

Howmep pazgena

HasBanue u copepxanue pa3ieinoB U TeM JEKIIMOHHBIX 3aHATUM

CemecTtp 6

Pazpgen 1.

[TpunIUTIEI
(hYHKIIMOHUPOBAHUS
yctpoiicte CBY u anTenn

Tema 1.1. HazHauenue u posib aHTEHHO-(PHUIEPHBIX YCTPOMCTB B
PaAMOTEXHUYECKUX CUCTEMAX;

Tema 1.2. Knaccudukanus mMHuNA nieperadu;

Tema 1.3. OCHOBHBIE 3JIEKTPUYECKHE XAPAKTCPUCTUKHU JIMHUN
nepenayy;

Tema 1.4. PesxriMbl BOJIH B JIMHUAX MIEPEIAUH;

Tema 1.5.001m11e METOIBI COTJIACOBAHUS C HATPY3KOU

Paznen 2.
CummeTpudHBIN BUOpaTOp B
CBOOOTHOM TIPOCTPAHCTBE

Tema 2.1. Pactipenenenue Toka u 3apsjia Ha TOHKOM BUOpaTope
Tema 2.2. Ilome wu3mMy4eHHs CHUMMETPUYHOTO BHUOpaTOopa B
NaJbHEHN 30HE
Tema 2.3.
BHOpaTopa
Tema 2.4. CumMeTpupyronye ycTpoicTna

XapakTepuCTUKA M3JIyYE€HUS CHUMMETPUYHOTO

Paznen 3.
Hanpasnennbie CBOMCTBA
CUCTEMBI U3TydaTenei

Tema 3.1. Ilosie u31ydeHUs] CUCTEMBI U3Ty4aTEIICH.

Teopema nepeMHOKEHUSI.

Tema 3.2. [IpuHUMO KayaHWs Jiydya B HENOJABUKHOW JIMHEWMHOM
CUCTEME

Tema 3.3. HampaiieHHbIE CBOWCTBA AHTEHHOM PEHIETKH C
OCEBBIM HM3JTy4eHHeM (aHTCHHA «BOJHOBOW KaHAID»)

Tema 2.4. KomriiekcHble BXOAHBIE COTMPOTHBIICHUS CHUCTEMBI
BHOpaTOpPOB

Paznen 4.
[{enieBpie U3IIydarenu

Tema 4.1. IlpuHuun ABONWCTBEHHOCTH M €ro HMPUMEHUMOCThH B
TEOPUH LIEIIEBBIX AHTEHH.
Tema 4.2. lllenu B BOITHOBOAE U IIEIIEBBIC AHTCHHBI

Paznen 5.
OCHOBBEI
anepTypHBIX AaHTEHH

TEOpUHU

Tema 5.1. Ilone m3mydeHUs IUIOCKOHM amepTypsl MPOU3BOJIBHOM
(bopMBL.

Tema 5.2. BaustHue aMIuinTyAaHoro u (pa3oBOro pacrpeneseHus
Ha JuarpamMmy HalpaBJIEHHOCTH.

Pazgen 6.
BonHoBoAHBIE M3ITyUaTENU
U PYTIIOPHBIE aHTEHHBI

Tema 6.1 W3nmyueHne U3 OTKPHITOrO KOHLA MPSMOYTOJBHOTO H
KpYIJIOrO BOJIHOBOJA.
Tema 6.2. OCHOBHBIE TUIIBI AIEKTPOMArHUTHBIX PYIIOPOB

Paznen 7.
JIMH30BBIE AHTEHHEI

Tema 7.1. Yckopstolye MeTaUIMUE€CKUE JIMH3bI
Tema 7.2. JlusnexkTpuyecKkue JTMH30BbI€ aHTEHHBI




Paznen 8.
3epKaibHble AHTCHHBI

Tema 8.1. Onpenenenue nosst B packpblBe U IOJISI U3IY4YEHUS
napaboIOUIHOTO 3epKaa.

Tema 8.2. Koapdumuent ycunenus (KY) u ontuManbHbiid yro
packpsbIBa mapadosionjaa.

Tema 8.3. JIByx3epkajabHble aHTCHHBI

Paznen 9. Tema 9.1.T-00pa3Hble JeNUTENN MOILHOCTH (TPONHUKN).
DneMeHTbI ¢unepnoro | Tema 9.2. BotHOBOJHBIE MOCTHI.
Tpakra Tema 9.3. AHTEHHBII NepeKIoYaTelb Ha IEJIEBBIX MOCTAX

Howmep pazgena

HasBanue u copeprxanue pasieioB U TEM JIEKITHOHHBIX 3aHATUN

Cemectp 7

Paznen 1.

Hanpasnennbie cBoiicTBa
JINHEITHOW CUCTEMBI
n3Iydarenen

Tema 1.1. [lone n3nydeHus: TMHEMHON CUCTEMBI HIIEHTHYHBIX
n3nydarenen. Teopema nepeMHOKEHHUS.

Tema 1.2. @yHKIMSA HAIIPaBIECHHOCTH HENPEPBIBHON JINHEWHON
CUCTEMBI HEHAIIPABJICHHBIX U3JTydyaTesen

Temal.3. [IpuHIuI KayaHus Jy4ya B HETIOJBHKHOM aHTEHHOM
pelIeTKe HEHANPABIICHHBIX U3TydaTelIen

Temal.4. Bingaue paccTossHUs Mexay usnydarensmu Ha J{H
JIMHEWHOM CUCTEMBI U3TydaTeaen

Temal.5. HarpaBnenHsie cBoMCTBA CHH(A3HOW aHTECHHOU PEIICTKH
HEHAIPABJICHHBIX U3J1y4aTesien

Tema 1.6. HanpaBieHHbIe CBOMCTBA aHTEHHOW PEUIETKU C OCEBBIM
W3IIy4YEeHUEM

Paznen 2.
I1nockocTHBIE aHTEHHEBIE
penieTku

Tema 2.1. [lone nznydeHus MmIOCKOM IByMEPHON aHTEHHOM PEIIETKH
Tema 2.2. [lone nznydeHus: TpEXMEPHOM MIOCKOCTHON aHTEHHOU
pelieTku

Tema2.3. MHoroBubOpaTopHbie cuH(pa3HbIC AaHTCHHBI

Tema2.4. CTpyKTypa INIOCKUX aHTEHHBIX PEMIETOK U CITIOCOOBI
pa3MenieHus u3rydaTenen

Pasznen 3. Tema3.1l. Cxemsl ¢puaeproro nutanus AP
AHTEHHBIE PEIIETKH C Tema 3.2. ®AP npoxoaHOro TUNa

($hazoBBIM Tema 3.3DAP otpakatenbHOro TUIA
CKaHUPOBAHUEM

Pasnen 4. Tewma 4.1. Buibl BOTHOBOAHO-IIIETEBBIX PEIIETOK

BonHoBogHO-1IIENIEBBIE
AQHTEHHBIC PEIIECTKH

Tema 4.2 BonHoBoiHO-1IEIEeBbI€ aHTEHHBLI C MEXaHUUYECKUM
N3MCHCHUECM (1)3351
Tema 4.3. AHTCHHBIC pemieTKH € YaCTOTHBIM CKaHUPOBAHUCM

Paszgen 5.
MHorony4eBbie
AHTEHHBIE PELIETKU

Tema 5.1. Jluarpammoo6pa3syromas cxema biacca
Tema5.2. JIlnarpammoo6pa3yromas cxema batiepa

Pazgen 6.

AHTEHHBIE PEIIETKU C
HEJIMHESHHOM
00paboTKOii curHasa

Tema 6.1. KoppensiimoHHble aHTEHHBIE PEILETKN
Tema 6.2. AHTEHHBIE PEIIETKH C JOTUYECKUM CUHTE30M

Pazgen 7.
Komb1ieBrie u

Tema 7.1. AMmuinTyaHo-¢a3oBoe pacrnpeaenenue B KojabieBoit DAP
Tema 7.2. Hunuaapuueckue AP




uunuuapuueckue AP

Paznen 8. Tema 8.1. KoHcTpykuuu BUOpaTOPHBIX U3TydaTenei

BubpatopHbie Tema 8.2. MUKpPOTIOJIOCKOBBIN U3I1y4aTeNlb

U3IyyaTenu Tema 8.3. MukpormnosnockoBasi aHTeHHas pererka OpaHkinHa
Tema 8.4. MITA ¢ oceBbIM U3JIy4€HUEM

Pazgen 9. Tewma 9.1. Pynopa Ha 0OCHOBE NMPSIMOYTOJILHOTO BOJIHOBOJIA

PynopHbie aHTeHHBI

Tema9.2. Konnueckuii pymop

Paznen 10.
CnupanbHble aHTEHHBI

Tema 10.1. LHununapudeckas cnupanib
Tema 10.2. Cnupans Apxumena
Tema.10.3. Jlorapudmudeckas: cnupaib

Pazgen 11.
DneMeHTHI TpaKTa
nutanug OAP

Tema 11.1. InoaHblil AByXKaHAJbHBIA NEPEKITIOYATENb HA
BOJIHOBO/IHBIX TPOMHUKAX

Tema 11.2. BosiHOBOIHBIE HaIlpaBJIE€HHbIE OTBETBUTENN
Tema 11.3. ®azoBparniarenu

Paznen 12.
@eppuToBBIEC YCTPOICTBA

Tema 12.1. OcHoBHbIe cBolicTBa peppuToB B nose CBY ¢ kpyrosoit
MoJIApr3aluen

Tema 12.2. HeB3auMHsble (pa3oBpaliateau ¢ MONepeyHbIM MOJIEM
MoJAMarHu4MBanus (eppura

Tema 12.3. ®eppuToBbIC BEHTUIN C MTONEPEYHBIM MTOJIEM
MOAMarHU4YUBaHUS

Tema 12.4. ®epputoBsiii Y-1HUPKYISTOP

Tema 12.5. [IpoxonHo#i depputoBbI (ha3oBpamarenb Ha
PSIMOYTOJIBHOM M KPYTJIOM BOJTHOBOJIAX

Paznen 13.
OKOHEYHBIE HAIPY3KH
TPaKTOB

Tema 13.1. CormnacoBaHHbIE€ Harpy3Ku
Tema 13.2. PeakTuBHBIE HATPY3KH

4.3. TlpakTtnueckue (CEMHUHAPCKHE) 3aHATUS
TeMbl IpaKTHUECKUX 3aHATHIA U X TPYAOEMKOCTh IIPUBEICHBI B TAOJHIIE 5.

Tabmuma 5 — [IpakTrdeckue 3aHITHS U UX TPYIAOEMKOCTh

N3 Hux No
No | Tewmsl npaktuyeckux | @opmbl mpakTHueckux | TpymoeMKOCThb, |MpaKTUYECKOM |pa3aena
/a 3aHATUN 3aHATUN (gac) MOATOTOBKH, | IMCIIHII

(dac) JIUHBI

Y4eOHBIM IUIAaHOM HE MpeaAyCMOTPCHO

|

Bcero

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTb IPUBEJCHBI B TabH1Ie 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
No TpynoeMKoCTb, | IPAaKTUYECKOU | pa3aena
HaumenoBanue nabopatopHbIXx paboT pyA - | TP pasit
/i (gac) MOATOTOBKU, | JTUCLUII
(dac) JIMHBI
Cemectp 6

1. | HccnenoBanue aHTEHHBI THIIA KBOJTHOBOH | 4 | 4 | 3




KaHal»

2. HccnenoBanue IMIOCKOW JBYX3aX0IHOM 8 8 2
CIIUPAJIbHOW AHTEHHBI
CornacoBaHue BOJIHOBOJA C HArPY3KOI 4 4 1
4. HccnenoBanue pynopHbIX aHTEHH C 4 4 6,7
KOPPEKTHPYIOIUMH JTHH3AMH.
S. HccnenoBanue 3epKajbHbIX aHTEHH 7 7 8
6. HccenenoBanue 4eTsIpex IICYHBIX 4 4 9
BOJIHOBOJTHBIX DJIEMEHTOB aHTEHHBIX
MepeKIIroyaTenei
Hroro 3a cemectp 6 31 31
Cemectp 7
1 | UccnemoBanue MUIMHIPHYECKON CITUPATHHOM 8 8 10
AQHTCHHBI
2. | UccaemoBanne BOJHOBOIHO-IIEIEBLIX AHTEHH 4 4 4
3. | UccnenoBanne  (a3mpoBaHHOW  aHTEHHOU 4 4 3
pemeTKH
4. | UccnenoBanne  BUOpaTOpHOU AQHTEHHbI 4 4 1
OeryIiei BOJIHBI
Hroro 3a cemectp 7 20 20
Uroro 51 51

4.5. KypcoBoe mpoeKTUpoBaHUE/ BHITOJTHEHUE KypCOBOU PaObOTHI

[lenb KypcoBOToO MpoeKTa:
OcBouTh METO/IBI pacyeTa anepTypHbIX aHTeHH U ycTpoicTB CBY TpakTa.
Temartuka KypcOBOTO MPOEKTUPOBAHUSI CBsI3aHA C PACUETOM F€OMETPUUYECKHUX U DJIEKTPUUECKUX
xapakrepuctuk anteHHbl CBY u uaepHoro Tpakra 10 MecTa MoAKIIOUEHUS epeaTuuKa 1
MIPUEMHHKA; C pa3paboTKOIl METOJ0B U CXEM U3MEPEHHUs], HACTPONKU U KOHTPOJIS BHIXOHBIX
MapaMeTpPoB M3IYUYaAIOLIMX CUCTEM M MUTAIOIIUX TPAKTOB C pa3paboTKoil TpeboBaHu K
periaMeHTHBIM padoTaM.

[IpumepHbIe TEMBI 33/1aHKI1 HA KYpCOBOM MPOEKT npuBeieHbl B pazaene 10 PII/I.

HazBanue paszienoB KypcoBOro MpoeKTa 1 UX COJepKaHUe

No
.10 Pasnensr KIT ConeprxaHue pasJieyioB

] Tun aHTeHHOM cucTeMsl, paboyast JyInHa
Texuuueckue ycnoBus BOJIHBI, IIUPHUHA TUarpaMMBI
HalpaBJIEHHOCTH B INIaBHBIX IJIOCKOCTSIX,
YpOBEHb OOKOBOTO JIETIECTKA, MOJSpU3aLIs,
MOIIHOCTB U3JIy4€HUs WIH JAIbHOCTh
JeiicTBUs, 0030p MPOCTPAHCTBA MO A3UMYTY
U YTy MecTa

1. | Beenenue Ha3nauenue u MecTo aHTEHHOTO
YCTPOMCTBA B PAAMOTEXHUYECKOU
cucteme(PTC).

2. | Beibop Tuma nMHUM Tiepenadu Onucarp TUIBI TUHUH IepeauH,
paboTaronirie Ha 3aJaHHO! JJIMHE BOJIHBI U
000CHOBAaHHO BBIOPATH THUII JIMHUH,
oOecneuunBaronieil BeimoaHenue T3.




CTpykTypHass ¥ NPUHIMIINAAIBHAS CXEMBI
aHTeHHo-(uaepHoro Tpakra PTC.

Pazpaborathk cxembl, 000CHOBATh
HEO0XOIMMOCTh MCIIOJIb3YEMbIX 3JICMCHTOB
TpaKTa, MPUBECTH OMUCAHKUE PAOOTHI CXEM B
peKUME TIepeIadn U IpuemMa.

4. | Pacuer  reomerpuueckux  pa3mepoB | IIpuBecTu cxemy aHTEHHOIO YCTpOHCTBA C
oOydaTenss ¥ aHTEHHBI (3epKaJia, JIMH3bI, | N300pakeHUEM IeOMETPUICCKUX
pELIeTKH U T.1.) napaMeTpoB U npuHuMN padoTsl. [Ipusectu

(bopMyIBI U pacyeTa TeOMETPUIECKUX
[apaMeTpoB U pacCUUTaTh HEOOXOAUMBbIE
apaMeTpahl.

5. | Pacuer mmarpammbl HampaBieHHocTH | [IpuBectu hopmysbl st pacueTa u
00Jyyartens B IVIaBHBIX MJIOCKOCTAX paccunuTaTh HEOOXOUMbIE TTAPaMETPBI C

ucnoJib3oBanueM OBM.

6. | Pacuer mons B packpbeiBe aHTeHHOTO | [IpuBectn hopmysbl s pacueTa u
yCTpOICTBa paccunTaTh UCTUHHOE T0JI€ B PaCKPhIBE

AQHTEHHBI U TEOPETHIECKUE
annpoOKCUMHUPYIOLIUE T0JIe PYHKLIUHU C
ucrnonb3oBanneM DBM. PesynbraTs
pacyeToB NPEACTaBUTh B BHJIE TaOIHI] U
PUCYHKOB

7. | Pacuer nuarpammsl | [IpuBectu popmysbl st pacueTa u
HarnpasieHHocTH(/[H) anteHHoro | paccuutath JJH u KY anTeHHbI C
YCTpOMCTBAa B TIJABHBIX IIOCKOCTAX U | UCNOJb30BaHueM DBM. Pe3ynbratsl
ko3 durmenta ycunenus (KVY). pacyeTOB MPEICTABUTh B BHUJE TAOIUIL U

rpaduKoOB.

8. | Pacuer nomyckoB Ha wusrorosieHue | [IpuBectu dhopmymsl 1 pacuera U
AHTEHHOTO YyCTPOWCTBA W YCTaHOBKY | pacCUMTaTh AOMYCKH HA U3TOTOBJICHUE
obmyyarens 3epKajia U JIMH3bI, a TAKXKE YCTAHOBKY

o0Jrydarersi.

9. | Pacuer anieMeHTOB GUAEPHOTO TpaKTa [Tpunuun paboThl U pacyeT BpaIlaroIIUXCs
cownenennii, CBY MocTOB, aHTEHHBIX
nepeKiitoyaTese, JyrieKcepos,
COTJIACYIOIIMX YCTPOMCTB, MOJIIPU3aTOPOB U
Ap.

10. | Pa3paboTaTh KOHCTPYKIHMIO aHTeHHOro | OmucaHue KOHCTPYKIIMH M OOIIUI BUT

yCTpOHCTBa AQHTEHHOTO YCTPOMCTBA B 2-X UK 3-X
MPOEKIMSIX — YEPTEK.

11. | Pa3paboTaTh perimaMmeHTHbIe paboThl npu | [lepeueHb HEOOXOUMBIX PETJIAMEHTHBIX

AKCIUTyaTaI[il AaHTECHHBI . paboTt. Onucanue cxeM U anmapaTypbl
HE0OXO0IMMOM MTPH U3MEPEHUSX OCHOBHBIX
XapaKTePUCTHK aHTEHHO-(UACPHOU
CHUCTEMBI.

12. | Cnemudukaius K 4epTexy

13. | BakmroueHue

14. | Criucok nuTepatypsl

Hepeqeﬂb METOAUYCCKUX MATEPHUAJIOB 1JISl BBINIOJTHECHHS KYPCOBOI'0 MIPOEKTA

1. ®enopora JL.A., I'mankuii H.A., AtokoB b.A. Pacuer u mpoekTupoBaHue aBUAIIMOHHBIX

aHTEHH CBEPXBBICOKUX 4acTOT. YuebHoe nocoodue. 'YAILC-IIb., 2019r, 145 c.

2. Kpsiuko A.®., ®denoposa JI.A. OCHOBBI TEOPUU U TEXHUKH (Da3MPOBAHHBIX AHTEHHBIX

pemetok. Yuebnoe nocobue. I'VAIL.C-I1b., 2017r .197 c.




3. Kpsiuko A.®D., ®enopoBa JILA. AHTEHHBI M YCTPOWCTBAa CBEPXBBICOKHMX YaCTOT.
Vuebnoe nmocodue. ' YAIL.C-I1b., 2017r. 238 c.
4. ®enoposa JI.A., Kpstuko A.@., I'magxuit H.A. BeicokouacTOTHbIE aHTEHHbBIE
NEePEeKIIIYaTeNI PaAHOIOKAMOHHBIX cTaHnid Yuebnoe nocodue. I'YAILC-IIb., 2019r, 55 c.

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCsI
Bunpl caMocTosATeNbHOM pabOThI U €€ TPYIOEMKOCTh IPUBEICHBI B TabHIIe 7.

Tabmuna 7 — Buasl caMoCTOsATENIbHON PabOTHI U €€ TPYI0OEMKOCTh

Bcero,

Bua camocrositensHOM paboTh qac CewmecTp 6, yac CemecTp 7, yac
1 2 3 4
W3yueHne TeOpeTHYECKOTO MaTepraa 30 20

muctutuael (TO)

KypcoBoe npoextupoanue (KI1, KP) 27

PacuetrHo-rpaduueckue 3ananus (PI'3)

Brinosinenue pedepara (P)

[ToaroToBka K TeKymemy KOHTPOJIIO

ycneBaemoctu (TKVY) 10 10
Howmarmaee 3aganue (/13)
KonTpossubie paboTsl 3a0uHuKOB (KP3)
[ToaroroBka k IpOMEXyTOYHOMN
arrectaruu (I1A)
Bcero: 97 40 57

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSATEIIbHOM PabOThI 00YJArOITUXCSI TI0 TUCIUTIINHE (MOTYIIIO)

Y4eOHO-METOAMYECKUE MaTepPHabl JIII CAaMOCTOSITEIIbHON paboThl OOYYArOIIMUXCS YKa3aHbl B
m.a. 7-11.

6. IlepeyeHb meyaTHBIX U IIEKTPOHHBIX YUEOHBIX U3JAHHMA
[lepeuenp nevaTHBIX U SJIEKTPOHHBIX YUeOHBIX U3IaHUI TpUBeieH B Tabmule 8.
Tabnuia 8— IlepedyeHb MeYaTHBIX U AJIEKTPOHHBIX YYEOHBIX U3/IaHUN

KommmuectBo 3K3eMILTSIPOB B
LI/ bubnuorpadudeckas ccplika Onommorexe
URL anpec (KpoMe 2JIEKTPOHHBIX

AK3EMILISPOB)

BBK 32 848 Bockpecenckuii [1.1., T'octroxun B.JI., | 30
AT2 MaxkcumoB B.M., [Tonomapes JI.H.
YK 621.396.67 VYerpoiictea CBY u anTeHHBI M:

Pamnorexnuka, 2006 r.- ¢.376

YK 629.735.06 (075) | CunsaxoB B.A., Heseitkun MLE., 50
BbK 39.67 AroxoB b.A. CucreMs! 1 cpencTsa
.C36

PaIMOCBSI3U IPAXKIAHCKOW aBUAIIMU B
METPOBOM JIMara30He BOJIH. YueOHOe
nocooue. 'VAIL, C.-I16.,2008r. -
180 c.

YK 629.735.06 (075) | Kpacrok B.H., ITnaronos O.1O. 50
BbK 39.67 AHTeHHOE 000pyI0OBaHHE CAMOJIETOB U




.C36 €ro JKCIuTyaranus. Y4eOHoe
nocooue. I'YAIIL., C.-I10.,2002r. — 4
ILJL.
BBK 32 848 Kpacrok B.H. IIpoexktupoBanue ®AP 200
A72 PSIMOYTOJIBHOHM (hopMBbI. YueOHOE
YJIK 621.396.67 nocobue. 'YAIL, C.-116.,1999r. -4 ..
YK 629.386.6 Kanamnuxos B.C., Herypeii A.B. 150
BBK 32.85 Pacyer mapameTpoB aCCHBHBIX Y3JI0B
Cl12 CBY metonamu TeOpuHd LIETICH.
Vuebnoe nocodue. 'YAIL, C.-T10.,
1999r.-99c.
YK 629.386.6 Kanamnuxos B.C., IIpycoB A.B. 100
bbK 32.85 TexHUYecKas SIEKTPOAUHAMUKA.
.Cl12 Hanpasnsiromue cucremsl 1
HalpaBJisieMbl€ BOJIHBL. YueOHOe
nocooue. 'VAIIL, C.-116.,2002r. -44 c.
YJIK 629.735.06 (075) | Kpactok B.H. CoBpemeHHbBIC 40
BbBK 39.67 TIPUHIIUITBI TIOCTPOSHUS aHTCHHBIX
.36 cucteM aspornoptoB. Merton. Pa3pad..
I'VAIL, C.-116., 1999r. 1 m.m.
YK 621.396.67 Kpacrok B.H. DnekrpomarautHas 100
COBMECTHUMOCThH QaHTEHHBIX YCTPOUCTB.
Vuebnoe nocooue. 'YAIIL, C.-110.,
2002r.
YK 621.396.67 AHTEHHBI U ycTpoiicTBa cBepxBbicokux | 100
yactoT. @enopona JI.A., Jlanunos
FO.H. IIporpammbl, KOHTPOJIbHBIE
BOIPOCHI U METOJIMUECKHE YKa3aHUs K
BBITIOJTHEHUIO KOHTPOJIBHBIX paboT
TVYAIL, C.-116., 2005r. 22c.
YK 621.396.67(075) benouepkosckuii I'.b., 20
BBK 32.845 Kpacrox B.H.
B 43 3aaun U pacueThl 1Mo Kypcy
«Ycrporictea CBY 1 aHTeHHBI»
C.116.,2002r.177¢
YK 621.396.67(075) Kpsuko A.®., Denopona JLA. 50
BBK 32.845 AHTEHHBI U YCTPOKUCTBA CBEPXBBICOKHX
K 78 gacToT. YuebHoe nocooue. ['YAILC-
I1b., 2017r. 238 c.
YK 621.396.67(075) Kpsiuko A.®., denoposa JI.A. OcHossl | 50
BBK 32.845 TEOpUH ¥ TEXHUKH (Pa3upOBAHHBIX
K 78 AHTEHHBIX PEIIETOK. YuyeOHoe
nocobue. 'YAIIL.C-IIB., 2017r .197 c.
VK ®enoposa JI.A., 'mankuit H.A., 50

621.396.67:620.7(075.8)
BBbK 39.57-5+32.845473
@33

AroxoB b.A. Pacuet u npoektupoBaHue
aBUAIIMOHHBIX aHTEHH CBEPXBBICOKUX
gacToT. YuebHnoe nocodue. I'YAIL
C-IIB., 2019r, 145 c.




YJIK 621.396.67(075) ®enopona JI.A., Kpsuko A.O., 50
BBK 32.845573 Imapxkuit HA.,
®33 BricOoko4acTOTHBIC aHTEHHBIE
MEPeKII0YaTeNI PaaHOIOKATUOHHBIX
CTaHLIUI
VYuebnoe nocooue. 'YAIL.C-I1B.,
2019r, 55 c.
6d2 12 Hpadkun A.JL., 3y3enko B.JI., Kucnos | 33
72 A.I'. AuTeHHO-(uaepHbIe yCTPOICTBA.
YK 621.396.67 M.: Cos.panuo, 1974r. -586¢.
6D2.02. Mapxkos I'.T., Cazonos JI.M. 5
396.67 M-26 Anrtennsl. M.: Dueprus, 19751.-528¢

7. IlepedeHnb ANIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTu «HTepHeT»
[lepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB MH(}OPMALIMOHHO-
TEJIeKOMMYHUKAaMOHHOW cetu «MHTepHeT», HEOOXOAUMBIX JJIsi OCBOEHHUS JIMCIUILINHBI
npuBe/eH B Tabimme 9.

Tabmuma 9 — IlepedeHb OSIIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTu «HTepHeT»

URL aapec HaumenoBanue
http://e. lanbook.com/books/element.php?pll_ cid=25&pll_ | I'puropses N.H. TlpakTrueckue
id=82 KOHCTpyKInH anTeHH/ ISBN 5-

89818-061-3
http://e. lanbook.com/books/element.php?pll_ cid=25&pll | Porxammens K., Kpurike A.
id=818 AHTEHHBI.
Tom 1,11-e u31..416 c. ISBN 5-
85648-715-X
http://e. lanbook.com/books/element.php?pll_ cid=25&pll | Porxammens K. Kpuiike A.
id=81 AHTEHHBI.
Tom2 DMK, ISBN 5-
85648-716-8
http://e. lanbook.com/books/element.php?pll_ cid=25&pll | KpaBueuko B.®.,Cupenko
id=2689 10.K.,Cupenko
[Ipenomnenne

QJICKTPOMArHUTHBIX BOJIH
OTKPBITBIMU PE30HAHCHBIMHU
MO,I[GJIHpOBaHI/Ie M aHaJIM3
MNEPEXOJHBIX U

YCTaHOBUBIIUXCS MPOIIECCOB.
®duzmariut;2011.-320c.ISBN

http://e. lanbook.com/books/element.php?pll_ cid=25&pll_ | ®anbkorckwuii O.U.

id=403 Texanueckast
IEKTPOIUHAMHUKA
2009.-432¢.ISBN 978-5-8114-
0980-8

http AHTEHHO-(pUIEpHBIE

://lib.aanet.ru/index.php?option=com_irbis&ltemid=300&12
1DBN=BOOKS&121DBNAM=BOOKS&C21COM=S&521
ALL=(<. >MFN=47038<.>)

YCTPOMCTBA U
pacrpoCTpaHEHUE PATUOBOJIH.
Y4eOHuk




/T.A.Epoxun,H.J].Ko3sipes,Yep
HBIX  /

Pen.I". A.EpoxuHn, 2007.-491c.

8. Ilepedenr MHPOPMALTMOHHBIX TEXHOJIOT U
8.1. [lepeyenp mTpOTpaMMHOTO OOECHEUEHHs, HCIOIB3yEMOTO TPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIIEcca MO AUCIUILUINHE.
[lepeuensb nCoONIB3yeMOT0 IPOrpaMMHOTO o0ecieueHns npeacrasieH B Tadnure 10.

Tabnuma 10— [Tepeuens mporpaMMHOTO 00ECTICUCHIS

Ne o/t HaumenoBanue

He npenycmoTtpeno

8.2. IlepeueHp MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM, HCITOJIb3yEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEIHHOTO MPOIlecca 10 JUCITUTUTHHE

[TepeueHs UCHOMB3YeMBIX HH(DOPMAITMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabaure 11.

Tabmua 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycMoTtpeno

9. MarepuanpHO-TeXHUYECKas 0aza
CoctaB MarepuagbHO-TEXHUYECKOW  0a3bl, HEOOXOAMMOUN I  OCYIIECTBJICHHS
00pa3zoBaTeNbHOTO TMpoIiecca Mo JUCIUTIINHE, TIPeCcTaBieH B Tadmuiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

No HaumeHnoBanue coctaBHOM 4acTu Howmep ayautopuu
n/m MaTepHaTbHO-TEXHUYECKOHN 0a3bl (Ipu HEOOXOTUMOCTH)

1 JlexiMOHHAS ayAUTOPUS

Crnenunanm3upoBaHHas abopatopus «YcrpoiictBa CBY u 14-02 I'acr.
AHTCHHbBD)
3 Kitace myist mpakTH4eCKuX 3aHATHIA 11-01 BM

10. OueHouHble cpeAcTBa JUIsl MPOBEICHUS TPOMEKYTOUHOM aTTeCTAllH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIS TPOBEACHHUS IPOMEKYTOUHON aTTecTaluu
oOyuaroniuxcs 1o AUCHUIUIMHE PUBEACH B Tabnuie 13.
Tabmuma 13 — CocTaB O1IEHOUHBIX CPEACTB JIJIsl MPOBEACHUS IPOMEKYTOUHOMN aTTeCTaIllui

Bun npomexxyTouHO# arTecTanuu [lepeueHb OIICHOYHBIX CPEJICTB
OK3aMeH Crrcok BOIPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OMIETHI;
3amaum;
TecTol.
BrImosiHeHuE KypcoBOToO MPOEKTa DKcrepTHas OIleHKa Ha OCHOBE TPeOOBaHUM K
COJICP’)KaHUIO KYPCOBOTO MTPOEKTA.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIETEHIMI 00ydJarouuMucsa NpUMEHseTcsl S5-0ajulbHasi HIKala OIEHKH C(POpPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIOJIb30BATHCS




100-6amnpHas  1kana

MOJYJIbHO-PEUTHUHIOBOM  CUCTEMBI  YHHUBEpCUTETa,  IIpaBuia

HCIIOJIb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM AaKTOM

I'VAIL

Tabnuna 14 —Kpurepuu onieHKH ypoBHSI CQOPMUPOBAHHOCTH KOMIETEHIUH

Or1eHKa KOMIIETEHITII

5-0amtbHad mkana

XapaxrepucTuka copMHUPOBAHHBIX KOMITETEHIUIHA

— oOyyarouuiicss TiyO0OKO M BCECTOPOHHE YCBOMWJI IPOIPaMMHBIM
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIFHO U TPAMOTHO €T0 HU3J1araeT;

— OIIMpasACh Ha 3HAHHUA OCHOBHOH H I[OHOHHHTGHLHOﬁ JINTCPATYPHI,

«OTIIYHOY o
GAYTCHOY TECHO MPUBSI3BIBAET YCBOCHHBIC HAYYHBIE TOJIOKEHUS C IPAKTUUYECKON
JESITETFHOCTBIO HAMPABIICHUS;
— yMeJi0 000CHOBBIBAET U apTYMEHTUPYET BHIJBUTAEMBIE UM HJICH;
— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;
— CBOOOJIHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSITHH.
— 0Oy4JaronIuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepuai, TPaMOTHO U
10 CYHIECTBY H3JaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;
CXODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEHH;
P — YBSI3BIBAE€T YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIE€ATEITHHOCTHIO
«3a4TEHO»
HaIpaBJICHUS,
— apTYMEHTUPYET HAYIHBIC MTOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;
— BIIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX TTOHSTHH.
— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHHS TOJBKO OCHOBHOM
JUTEPaTypHhI;
— JIONyCKaeT HeCYIIECTBEHHBIC OMMMUOKA U HETOYHOCTH,
«yJIOBJIETBOPUTETHHO» N
— ACTIBITHIBAET 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUHM 3HAHMM
«3a4TEHO»
HanpaBJICHUS;
— c1ab0 apryMeHTHUPYeT HaydHbIC TTOJI0KEHNS,
— 3aTpyaHseTcs B (GOPMYIMPOBAaHUHN BBIBOJIOB M 000O0IICHUH;
— YACTUYHO BJIAJICET CUCTEMOM CIECIMATM3UPOBAHHBIX OHSATHM.
— oOydJaronuicss HE YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOIO
Marepuaa;
— JIOTIYCKAaeT  CYIIECTBCHHBbIE  OMMUOKM W  HETOYHOCTH  IIPH
«HEY/IOBJICTBOPUTEIILHOY ;
paccMOTpeHUH POOJIeM B KOHKPETHOM HarpaBJICHUH,
«HE 3a4TCHO»

— WCIIBITBIBACT TPYTHOCTH B MPAKTHUYECKOM MTPUMEHEHUN 3HAHHUIA,
— HE MOYKET apryMEHTHPOBATh HAYYHBIC [TOJIOKCHHS,
— He (hOPMYITMPYET BBIBOJIOB M 000OIIICHHUI.

10.3. TunoBbIe KOHTPOJIBHBIC 3aJaHUS WIIK HHBIC MAaTEPUAJIbI.
Bomnpocsr (3amaun) a1 sK3aMeHa peIcTaBlIeHbl B Tadnuie 15.

Tabnuma 15 — Borpocs! (3amaun) s SK3aMeHa

Ne Kon
[Tepeuens BompocoB (3a1au) s sk3amena Cemectp 6
n/n MHAMKATOpa
1. XapakTepUCTHKU aHTEHH: aMIUIUTYyAHAas (PYHKIMS HAIpPaBICHHOCTH , OIIK-1.3.1.
MOJIIPU3ALIMOHHAS XapaKTePUCTUKA U MOJIIpU3aLMOHHAs AUarpamma, OIIK-1. V.1
KH/, KITA, KY, KUII, neiicTByromas JyirHa, MOLTHOCTh U3ITyYEHUs, OIIK-1. B.1
COTIPOTHUBJIEHUE U3ITyYEHUs!, BXOJHOE COTPOTUBIIEHHE. OIIK-5.V.1
2. Pacnpeznenenue Toka u 3aps0B B IPOBOJaX CUMMETPUYHOTO
BHUOpaTOpa.
3. ITosie u3iIydeHnss CUMMETPUYHOTO BUOpaTopa.
4. AmmutyaHas GyHKIMS HAaIpaBJICHHOCTH BUOpAaTOpa B JUAana3oHe




4acCToOT.

o. MouHocTh u3nydeHus, conporusienue usnydenns, KHJI u KITJI
CUMMETPUYHOTO BUOpATOpA.

6. BxonHoe conmpoTuBiieHHE BHOpATOpa M UIMPOKOIIOJIOCHBIE BUOPATOPHI

1. CuMMeTpHpyIOILMe YCTPOICTBA JUIsl MUTAHUS IPOBOJIOYHBIX AHTEHH
KOAKCHaJIbHBIMU JIMHUSIMU TIEpEAAYU.

8. [lone n3nmy4yeHus JIMHEHHON CUCTEMBbl SKBUIMCTAHTHBIX UJICHTHUYHBIX
n3nydarenen. Teopema NepeMHOKEHHUS.

9. [IpuHIMI Ka4aHKs Jyda B HENOABWKHOM JIMHEMHON CUCTEME
M3JIyqaTelen.

10. HanpasnenHble cBoicTBa JIMHENHHOM cHH(}a3HON cCUCTEMBI
M3JIyqaTesen.

11. HamnpaBieHHbIE CBOMCTBA TMHENHOM CUCTEMBI C OCEBBIM M3Ty4EHUEM.

12. JlnarpaMMbl HaIpaBJIEHHOCTH aHTEHHBI «BOJIHOBOM KaHam» B E u H-
MJIOCKOCTSX

13. @yHKIMS HANPABIEHHOCTH TUIOCKOCTHOM aHTEHHOM PEIIETKH.

14. B3aumHoe BrnusiHue BUOpaTOpoOB, paboTaromux B cucreMe. BxonHoe
CONPOTHBIIEHUE, COOCTBEHHOE, B3aUMHOE

15. CHUMMETpHUYHBIN TOpU30HTANIBHBIN BUOPATOP HAJl TOBEPXHOCTHIO
3emu.

16. CUMMeTpHUYHBIN BePTUKAIBHBIN BUOPATOP HAJ/I MOBEPXHOCTHIO 3EMIIH.

17. HecummeTpuuHbIii BEpTUKAIBHBIN BUOPATOP HA/ TOBEPXHOCTHIO
3emun. ['- u T- oOpasnbie anTeHHBI. [[pOTHBOBECHI M 3a3€MJICHHUSI, UX
KOHCTPYKIMS U HA3HAYCHHE

18. ITpyHIMI JBOMCTBEHHOCTH U €r0 IPUMEHEHHUE JJIs ONIPEACTICHUS
XapaKTEPUCTUK U3JTyYEHHs LI B IIIOCKOM O€3rpaHUYHOM SKpaHe.

19. W3nyuaroniye meny B BOJHOBOJE. BUibl BOTHOBOJHO-IIENIEBBIX
AHTCHH.

20. Metopl pacuera NoJIs U3Iy4CHHs allepTYPHBIX aHTEHH. BHYTpeHHsIA U
BHEIIH:AA 3a1a4u. [IpuHIun sxBrBaneHTHBIX TOKOB. [lose n3nyuenus
IUIOIIAKU IIPOU3BOJIBHOM (POPMBIL.

21. [one uznyyenus cuHdpazHON NPSIMOYTOJILHOM MIIOIAAKH C
IIOCTOSIHHBIM U KOCUHYCOMJIaJIbHBIM 3aKOHAMH PACIIPENEICHUS
aMIUIMTYIbI TIOJIS.

22. Bnusinue pa3nnyHbIX 3aKOHOB pacnpezeneHus (azpl 10 pacKpbIBY
AHTCHHBI HA MarpaMMy HalpaBJIEHHOCTH.

23. E - nmnockocTHOM cekTopHuaibHbId pymnop. I'eomerpuueckue
napameTpsl. OnTumanbsHbii pynop. [lose B packpbiBe u nose
U3JIy4eHUs

24, H - mnockocTHOM ceKTopHanbHbIi pynop. ['eomerpuueckue
napameTpsl. OnTumanbsHbii pynop. [lose B packpbiBe u nose
U3JIy4eHUs

25. JlnsnexTpuueckas JMH30Bas aHTEHHA. [ eoMeTpuyeckre napaMeTpsl.
[Ipunun paboTsl. YpaBuenue npoduis. [lose B packpbiBe U mosne
U3ITy4EHUS.

26. MertannomnacTiH4aTas JIMH30Basl aHTEHHA. ['eomeTpuyeckue

napametpsl. [Ipunimn padotel. YpaBuenue npoduis. [lone B
PacKpbIBE U I0JIE€ U3ITYYECHHUS.




27.

30HUpPOBaHME JIMH30BBIX aHTCHH. Y paBHEHUs MpoduIeit
30HMPOBAHHBIX JIMH30BBIX aHTCHH. [IpenmyIiecTBa u HeJOCTaTKU
30HUPOBAHHUSL.

28.

[Tapabonnueckue 3epKaTbHBIC aHTCHHBI. Y paBHEHHUE PO QHIIs
napaboJiona B MOJIIPHOM U JICKApTOBOM cucTeMax koopauHar. [loe B
packpeie. KY, KHJI, KUII, KIIJI. OntuManbHbIN yroJl pacKpbiBa.

29.

MerTo1pl ycTpaHEHMsI peakLiiy 3epKajia Ha 00ayJaTelib. 3epKajo ¢
OBOPOTOM IUIOCKOCTH TOJIIPU3ALIUH.

30.

Crioco0b1 hopMHUpOBaHUS TUATPAMMBbI HAITPABJICHHOCTH BHJIA
«KOCEKaHC».

31.

Cdepunueckast aHTeHHA C IUPOKHUM YIJIOM KadaHus jyda. [Tpunuun
paboTsl. ['eomeTpudeckne mapameTpel.

32.

JIByx 3epkanbHas antenHa Kaccerpena. [Tpuniun paGoTsl.
['eomeTpuyeckue napameTpsl.

33.

JIByx 3epkanbHas anTeHHa ['peropu. [lpunuun paboTsl.
['eomeTpuyeckune napameTpsl.

34.

JIByX 3epKaibHasi aHT€HHA C IJIOCKUM 3€pKaJioM 3a 00ydaTesem.
[IpuHnun paboThl aHTEHHBI U 3€pKaJia ¢ TOBOPOTOM IJIOCKOCTH
MOJISIpU3aluu

35.

XapakTepuCTUKU U PEKUMBI BOJIH B IMHUAX Nepenaun. Hampspkenne
cyMMapHo# BoHbL. BxogHoe conpotuBnenue. KoaddunueHTs
Oeryiei 1 crosyeil BOIHbBI. Y CIOBHE CYILIECTBOBAHUS B JIMHUU
Oeryliiei BOJHEIL.

36.

JInHKs KOpOTKO3aMKHYTasi Ha KOHIIE. Pacnipenenenne cyMmmapHoi
BOJIHBI TOKA U HanpspkeHus. Bxoanoe conpotusnenue. [pumepst
WCIOJIb30BAHUS B TEXHUKE aHTEHH

37.

Pa3zomkHyTas Ha koHIEe MuHUs. Pacnipenenenne cyMMapHOUl BOJTHBI
TOKa W HamnpspkeHus. BxogHoe conporusienue. [Ipumepsl
WCIO0JIb30BAHUS B @aHTEHHON TEXHUKE.

38.

T-o0Opa3nbie coenunenus Juaui nepegadn. E u H- mumockoctHbIe
BOJIHOBO/IHBIC TPOMHUKH. DKBUBAJICHTHBIE CXEMBI. Y CIIOBHUS
BHYTPEHHETO COTJIaCOBaHUS. PEaKTUBHBIE DJIEMEHTHI, UCIIOJIb3yeMbIe
JUTSI COTJIAaCOBAHMS BOJTHOBOIHBIX TPOMHHUKOB. [IprMeHeHME
TPOMHHUKOB.

39.

JIBOIHO# BOJIHOBOJHBIM TPOWHHUK. KOHCTpYKIIHS, TPUHITUTI paOOTHI U
CBOMCTBA.

40.

AHTEeHHBIN nepekiatouaTesnb UMyascHol PJIC Ha qBOMHBIX TPOMHHUKAX

41.

Hynexcep Ha 1BoiHBIX T-mMocTax npu padote PJIC Ha oiHy aHTEeHHY
B HEIIPEPBIBHOM PEKHUME.

42.

Kounb1eBoii BOJIHOBOJHBII MOCT. Y c0BHEe BO30YKAECHUS IIeYa, €CIIU
KOJIb1I0 cBepHYTO B E-mutockoctu (H-mmockoctr). da3bl BOJIH Ha
BBIX0J1aX U3 IUIeY MOCTa ( BEKTOPHBIE AUArpaMMBbl IPU MUTAHUU U3
pa3HbIX IJIeY).

43.

AHTEHHBIN NIEpPEKIIIOYaTeNb IpueM-repeaada umiysibcHol PJIC Ha
KOJIBLIEBBIX MOCTaX.

44,

[leneBoii BonHoBOAHBIN MOocT. KoHcTpykuus. ['eomerpruueckue
napameTpsl. [Ipuniun pabotel. BekTopHble inarpaMMbl CUTHAJIOB Ha
BBIXOJIaX MOCTA.

45,

AHTEHHBIN NEpeKIItoUaTellb pueM-rnepeaada umiysscHoi PJIC va
LIEJIEBBIX MOCTaX




46.

Jymiekcep Ha MeneBbIx MocTax npu padore PJIC Ha onHy aHTEeHHY B
HEIPEPHIBHOM PEXKUME.

47.

HanpasneHHblii BOJIHOBOIHBI OTBETBUTEIIb C IByMSI OTBEPCTUSIMU
CBS3U Ha y3KOH cTeHKe. KOHCTpyKIus, reOMETpUIECKHUE U
AIEKTPUYECKUE TTapaMeTPbl, TPUHIUT paboThl. [Ipumeps! mpuMeHeHus
HO.

48.

HO c tpems otBepcTusiMu cBsI3U Ha y3Koi creHke. KoHcTpykius,
r€OMETPUYECKUE U AIIEKTPUUECKHE ITapaMeTphl, IPUHLIUI paOOTHI.
[1InpOKOIIOJIOCHBIE CBOMCTBA.

[Tepeuyens BompocoB (3anay) amst sk3ameHa Cemectp 7

Kon
WHIUKATopa

[Tone u3ny4yeHus TMHENHON PEIIETKU UICHTUYHBIX U3JTydaTesei.
TeopeMa nepeMHOKEHUS

OIIK-1.3.1.
OIIK-1. V.1
OIIK-1. B.1
OIIK-5. V.1

MHOXUTENb PENIETKA PABHO aMILIMTYIHBIX SKBUIMCTAHTHBIX
u3JlyyaTelsiel ¢ IpOrpecCUBHBIM MMUTAaHUEM 10 (ase.

@yHKIMS HANPABIEHHOCTH HENPEPHIBHOM JIMHEMHOW CHCTEMBI
M3JIy4aTesen.

[IpuHnun kauaHus jgyda B (pa3supoBaHHOM aHTEHHOMN peleTke
M30TPOIHBIX U3Iydaresei

Bnusinue paccTosiHUS MEXKIY U3Iy4yaTeNsiMU Ha AUAarpaMMy
HAaIMPaBJICHHOCTH aHTEHHOU PElIeTKH.

HamnpaBneHnHbie CBOMCTBAa aHTEHHOM pemeTKH CHH(a3HbBIX
HEHANPAaBJICHHBIX U3JTy4aTesei

HaHpaBJ’IeHHHC CBOMCTBA aHTEHHOM PEIICTKH HCHAITPABJICHHBIX
PI3J'Iy‘IaTeJ'I€fI C OCEBBIM U3JIYYCHHEM. AHTEeHHa «BOJIHOBOM KaHaID».

AnTeHHas PCUICTKA U3 JIBYX CI/IH(i)a?)HBIX HCHAITPABJICHHBIX
PI3J'Iy‘IaTeJ'ICfI. I[I/Ial"paMMI)I HaIpaBJICHHOCTHU IIPH pa3JInYHBIX
PACCTOAHUAX MEXKIY U3TTyHaTCIISIMU.

AnTeHHas peIICTKa U3 JIBYX HpOTI/IBO(baBHBIX HCHAIIPaBJICHHBIX
PI3J'Iy‘IaTeJ'I€fI. I[I/Ial"paMMI)I HaIpaBJICHHOCTH IIPH pa3JINYHBIX
PACCTOAHUAX MCKIY U3TTYydaTCIISIMU

10.

JluarpaMMbl HaPaBJICHHOCTH aHTEHHOM PEIIETKU U3 JIBYX
HEHAIPaBJICHHBIX U3JTy4aTesiel IPU PACCTOSHUSAX MEXKIYy HUMHU A4 1
caBHre 1o (aze Mexay TOKamu /2.

11.

Bnusiaue skpaHa Ha usayveHue BuOparopa. MeTo 3epKabHbIX
M300paKeHUI.

12.

OyHKIUSA HAPABIEHHOCTHU IUIOCKOCTHOM IBYyXMEPHOU U TPEXMEPHOU
AHTEHHOM PEILIETKH.

13.

CTpyKTypa MI0CKUX aHTEHHBIX PEIIETOK U CIIOCOOBI pa3MeLIeHUs
u3Jlyqarenen

14.

CxeMbl (puIepHOTO MUTAHUS AHTEHHOU PelIeTKU C (Pa30BBIM
CKaHMPOBAHMEM JIyya.

15.

CDEBI/IpOBaHHaS{ AHTCHHAA pCUICTKA ITPOXOAHOI'0 THIIA C
IPpOCTPaHCTBCHHBIM IMUTAHUCM. AMHJII/ITy,Ha u (1)333 II0JIA Ha
H3J1y4aromeM paCKpPbIBC.

16.

CDEBI/IpOBaHHaS{ AHTCHHAA PCUICTKA OTPAKATCIILHOTO THIIA C




MPOCTPAHCTBEHHBIM MUTaHUEM. AMIUTUTY/A U (a3a moJisi Ha
M3JIY4arolIeM PacKpBbIBE.

17. BoHOBOAHO-111E7IEBBIE AHTEHHBIE PEIETKU CO CKAHUPOBAHUEM JTyYa.
[Ipumepbl KOHCTPYKTUBHOIO BBINOJIHEHUSI AP ¢ MPOKUM CEKTOpOM
CKaHUPOBAHMUSI.

18. MHoronyueBas aHTEHHas! pelIeTKa M0CIe10BaTeIbHOTO MUTAHUS C
nrarpaMmmMoo0pasyromieit cxemoit biacca.

19. MHoroyueBas aHTEHHas! pelieTKa napauieIbHOro MUTaHUsI C
ararpaMmmMoo0pasyromieit cxemoil batnepa.

20. AHTEHHBIE peleTKy ¢ 00paboTKOM curnana (koppeisuuonssie AP u
AP ¢ nornueckum CUHTE30M).

21. Konbuesas ¢aszupoBanHas anTeHHas pemierka. [Ipunuun paboTsl u
noJie u3nydenus AP.

22, KoHcTpykiiun BUOpaTOpHBIX aHTEHH, HCNOJIb3yeMbIX B DAP.

23. CuH(pa3HO-TOpU30HTANIbHAS BUOpAaTOpHAsi aHTEHHAs pellleTKa U
MHKPOIIOJIOCKOBasi aHTeHHa PpankianHa. KOHCTpyKIMs, IpUHINIT
paboTEHL.

24, BonHoBOJHO-11I€NIEBBIE U3ITyYaTeNld U aHTEHHbIE PEIIETKH Ha UX
OCHOBE

25. BosHOBOHBIE M pynopHbIe n3nydarenu B AP Ha nx ocHOBe.

26. JlnsnekTpuyeckue crepKHeBble n3nydarenu 1 AP Ha X OCHOBe

27. [{nnuHapudeckas cnupaibHas aHTeHHa U AP Ha ee OCHOBe.

28. [TpuHtum paboThl M TEOMETPUYECKHIE TTApaMETPhI CIMpaITu Apxumesa

29. [TpuHnum paboThl M TEOMETPUYECKHIE TTapaMETPhl PABHOYT OJILHOM
IUTOCKOM criupaiu

30. MuKpono0CKOBbIN W3nydaTenb. KOHCTpyKIuUs, pacnpeneieHue TOKOB
U N0JIEH, U3JIydaeMasi NOJIIpU3ausl.

31. [TpuHnum paboThl M KOHCTPYKIIMM MEXaHUUYECKHX (pazoBpariarenei Ha
OTpe3Kax JIMHUM [epeladH.

32. Mexanunueckuii (pazoBpariaTesnb Ha JABOIHOM BOJIHOBOJHOM
TPOMHUKE.

33. MexaHunueckuil (pa3oBpaiiaTesib Ha BOJHOBOJHOM LIEJIEBOM MOCTE.

34. KommyTannoHHbI# (a3oBpalaTens 0TpaxaTreabHOIo TUIIA Ha
OTpe3Kax JIMHUU Nepejayn.

35. [IpoxoaHo# KOMMyTallMOHHBIHN (a3oBpalaTesb Ha ABOHHOM
BOJIHOBOJHOM TPOMHUKE.

36. [IpoxoaHo# KOMMyTaMOHHBIHN (a3oBpaliaTesb Ha BOJHOBOHOM
LIEJIEBOM MOCTE.

37. IIpoxoaHo# KOMMYTallMOHHBIN (pa30BpalaTeslb Ha MEPEKITI0OYaeMbIX
OT pe3Kax JIMHUU NepeJayn.

38. CxeMbl KOMMYTAIIMOHHBIX (pa3oBparaTeneil Ha OTpe3Kax JUHHUH
nepeaayy, ooecrneunBaroie JMCKPEeTHOE U3MEeHeH e (asbl B
n3nyyaresnsax AP.

39. KoHncrpykuu AP ¢ nociaenoBaTeIbHBIM pacpeleIeHUEM MOIIHOCTH
Y KOMMYTaIITMOHHBIMHU (ha30BpaIIaTeIIMU Ha ILEJIEBBIX MOCTaX

40. KoHncrpykuuu AP ¢ nociaenoBaTelIbHBIM pacpeIeIEeHUEM MOIHOCTH
Y KOMMYTaIITMOHHBIMHU (ha30BpaIIaTeNIIMU Ha IEJIEBBIX MOCTaX

41. Perynupyemslii JennTENb MOITHOCTH HA JBOMHBIX BOJHOBOJHBIX
TPOMHMKAX.

42. . Perynupyemslii enuTeNb MOIHOCTH Ha IIEJIEBBIX BOJHOBOIHBIX

MOCTax.




43. . Hamaranuennstit pepput B nose CBY.

44, @®eppuToBbIi (ha3oBpamaTens Ha MPIMOYTOJIHHOM BOJTHOBO/IE
Pompxepa CrnieHcepa.

45. DeppuToBHIi (hazoBpaniaTesb Ha KPYTrJIOM BOJHOBOJE ¢ BOJHON Hii.

46. ®eppuToBbIi (pasoBpamaTesab Ha IPSIMOYTOJIBHOM BOJIHOBOJE C
IIOIIEPEYHO-HAMAarHU4Y€HHOM INTACTUHOM.

471. @eppUTOBBIN Y -IIMPKYISATOP U €r0 IPUMEHEHUE

48. JIByxXKaHaJIbHBIN (epPUTOBBIN MEPEKIIOYATENb

Bormpockr (3amaun) i 3aueta / nudd. 3auera npencrasieHsl B Tadbmuie 16.
Tabmuma 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3avera

No /1t

Kon

Ilepeuens BompocoB (3aga4) AId 3adeTa / U . 3a4ycTa
P p ( g )}1 A (1)(1) HHAUKATOopa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM i KypCOBOTO IPOEKTUPOBAHUS/BBIOJHEHUS KypCOBOM pabOThI
MpeACTaBJICHBI B Ta0mwmie 17.
Tabnuma 17 — Ilepeyerb TeM i KypcOBOTO TPOEKTUPOBAHNUS/BBIIIOJIHEHUS! KYPCOBOM pabOThI

No 1/ [IpumepHbIil mepedeHpb TeM /s BBIIOJIHEHHsI KypCOBOM paOOThI / BHIIIOJIHEHUS
s KYpPCOBOI'O IIPOEKTA

1. upokoauana3zoHHas 3epKajbHas aHTEHHA pajguoTeneckona (Tunm aHTeHHOM
cucteMsl - [lapabosmueckoe 3epkaio, 001ydaeMoe IMIIHHIPHICCKON CITUPAITBIO).

2. [Tapabonnueckoe 3epKajio ¢ BOJITHOBOHO-BHOPATOPHBIM 00TydaTeeM M3 JIBYX
BHOPATOPOB OOPATHOTO M3JIYUYCHHUSI, BO30YKIAEMBIX OTKPHITHIM KOHIIOM
MPSIMOYTOJIbHOTO BOJTHOBO/IA

3. [Tapabonnueckoe 3epKajio ¢ BOJJHOBOIHBIM JIBYX IleJIeBBIM obOydatenem Kartnepa
00paTHOTO U3ITYYCHUS.

4. [TapaGonuueckoe 3epkajio ¢ BOJTHOBOJHO-BUOPATOPHBIM 00ydaTesieM U3 YeThIpeX
BHOPATOPOB OOPATHOTO W3JIYUCHUS

5. [TapabGonnueckoe 3epkasio, 06JydyaeMoe NUpaMuAaIbHBIM PYTIOPOM

6. [TapabGonnueckoe 3epkaio, 06JyqaeMoe KOHHYECKUM PYIIOPOM

7. [TapaGonuueckuii MUIUHIP, 00TyIaeMblid TUHEWHON CUCTEMOM MOJTYBOJHOBBIX
cuH(a3HbIX 1Ieel, MPOPE3aHHbIX HA IUPOKON CTEHKE MPSIMOYTOJILHOTO BOJHOBOIA
CO CMEIICHHEM B IIaXMaTHOM MOPSJIKE OTHOCUTENIBLHO €r0 OCH

8. [TapaGonuueckuit HUIUHAP, 00TydaeMblil TMHEWHOW cuH(ba3HOI cHCTEMO
MOJIYBOJTHOBBIX BUOPATOPOB, PACIIOIOKEHHBIX Ha BbIcoTe N=1/4 Hax mHpOKOii
CTEHKOM MPAMOYTOJIBHOTO BOJHOBOIa Ha paccTosiHuu d=4/2 apyr ot apyra

9. JlysnexTpuueckas JuH3a, o0IydaeMasl TUpaMHuIaIbHBIM PYIIOPOM

10. JusnexTpuueckas JuH3a, o0nydaeMast JUHEHHON CHCTeMOM TOTyBOJTHOBBIX
cuH(a3HbIX MIeNel, MPOPEe3aHHbIX Ha MHUPOKON CTEHKE MPSAMOYTOJIBLHOTO BOJTHOBOAA
CO CMEUICHHEM B IaXMAaTHOM IOPSIKE OTHOCUTENIBHO €r0 OCH

11. JysnexTpuueckas JuH3a, o0nydaeMast JTHHEHHON CHCTeMOM TTOTyBOTHOBBIX
BHOPATOPOB, PACIIONIOKEHHBIX Ha BbICOTe N=A/4 Haj HIMPOKOH CTEHKOM
PSIMOYTOJIBHOTO BOJIHOBOJIa Ha pacctosiuun d=4/2 npyr ot apyra

12. MertannonnacTiH4YaTas JIMH3a, 00JydaeMasi IMpaMUAAIbHBIM PYIIOPOM

13. MertannomnacTiHYaTas JIMH3a, 00TydaeMass JTUHEHHOW CUCTEMOM TOTyBOTHOBBIX
cuH(a3HbIX MIeNeH, MPOPE3aHHBIX Ha MUPOKON CTEHKE MPSAMOYTOJIBLHOTO BOJTHOBOAA
CO CMEUIECHHEM B IaXMAaTHOM IOPSIKE OTHOCUTENIBHO €T0 OCH

14. MertannomnacTiHYaTas JIMH3a, 00TydaeMas JTUHEHHOW CUCTEMOM MOTYBOITHOBBIX
BUOPATOPOB, PACIIOJIOKEHHBIX Ha BbIcOTe N=A/4 HaJ NIMPOKOH CTEHKOM




MPSIMOYT'OJIBHOTO BOJHOBOJIAa HAa paccTosiHuK d=/4/2 npyr ot apyra

15.

AnTtenHas pemeTKa 3 NUJINHAPUYICCKUX CIIMPAJIbHBIX I/ISJIy‘{aTCJICﬁ C

OKBUJIUCTAHTHBIM PACIIOJIO)KCHHUEM U PABHO aMIUIMTYOIHBIM BO36y)KHCHI/ICM

16.

PacroJIO’KEHUEM U PABHO aAMILIUTYAHBIM BO30YXKICHUEM LIENEH, IPOp

MOpAAKE OTHOCUTCIIBHO €ro OCHU

BOHHOBOHHO'H.[GHGB&SI IJI0CKad aHTCHHAaA pCHICTKA C SKBUJIUCTAHTHBIM

C3aHHBIX Ha

HIHpOKOfI CTCHKC IMPAMOYTOJIBHOTO BOJIHOBO/JIa CO CMCIICHHUEM B NIAXMAaTHOM

17.

PacroJIOKEHUEM U PABHO aMILIUTYAHBIM BO30YXKACHUEM LIENEH, IPOp

BCTPCYHBIM HAKJIOHOM

BOJIHOBOI[HO'HIGJIGBEUI IJI0OCKad aHTCHHAaA pCHICTKAa C SKBUJAUCTAHTHBIM

C3aHHBIX Ha

Y3KOI CTeHKe IPSMOYTOJILHOTO BOJIHOBOJIA Ha paccTosiHuU d=/4/2 npyr oT Apyra co

18.

BOJIHOBO/JIA Ha pacctosiunu 0=4/2 npyr oT npyra

[Inockas aHTeHHas pelmeTka ¢ SKBUAUCTAHTHBIM PACIOJIOKEHUEM U PABHO
aMIUIUTYIHBIM BO30Y)K/IEHUEM HECKOJIBbKUX JIMHEEK MOJIyBOJHOBBIX BUOPATOPOB,
pacIoJIOKESHHBIX Ha BbIcoTe h=1/4 HaJ MHMPOKOW CTEHKOH MPSMOYTOJIBHOTO

19.

PACIIOJIOKCHHUEM U paBHO aMIJIMTYAHBIM B036y7KI[eHI/IeM I/I3J'IyllaTeJ'I€I\/'I

IInockas anTeHHAs pelmieTKa 13 AUIJICKTPUICCKHUX CTep)KHefI C 3KBUJMCTAaHTHBIM

20.

JIByx 3epkanbHas anTeHHa Kaccerpena

Bonpocer nmnsi mpoBeneHHsT TPOMEXKYTOYHOW aTTeCTallid B BHJAEC TECTUPOBAHUS
MpeAcTaBiIeHbI B Tabnwuie 18.
Tabmuma 18 — [IpumepHbIii TepedeHb BOIPOCOB I TECTOB
No [TpumepHsIil nepeyeHs BompocoB st TecToB. Cemectp 6 Kon
/11 WHIUKATOpa
1. Kakune ¢hyHKIIMM BHITIONHSET Mepeaaronias aHTeHHa, €CJIM OHa OIIK-1.3.1
MOJKITIOUEHA K pagroIepeaTIuKy yepe3 GuaepHbIi TpakT? OIlK-1-VY-1
OIIK-1-B-1
OIIK-6-VY-1
2. CdopmynupyiiTe Ha3HAYECHHUE TPUEMHON aHTEHHBI?
3. Kaxkoii nnanason nuH BoJiH oTHOcUTCs K CBY auanazony?
4, UTo Ha3bIBaETCS aMIUTUTYAHOW (yHKIIMEH HAITPaBICHHOCTH AaHTCHHBI?
5. UTo Ha3bIBaETCs MOJISIPU3ALIMOHHON XapaKTEPUCTUKON aHTCHHBI?
6. Kak onpenensitor mupuHy AMarpaMMbl HAIIPaBJIEHHOCTH aHTEHHBI?
7. [Ipu kakux ycIOBHSIX B JIMHUU NIEpeauu CyIIECTBYET PEKUM Oeryiei
BOJIHBI?
8. [Ipu kakuX yCIOBHSIX B JIMHUU NIEPEaud CYIIECTBYET PEKUM CTOSTUUX
BOJIH?
9. Kak cBsi3aH k03 (UIIMEHT OTpaskeHUs OT HATPY3KU C COMPOTUBICHUEM
Harpy3Kd B JJMHHUH Nepeaadn?
10. Yro cob0il mpeacTaBiasieT CHMMETPUUHBINA BUOparop?
11. Kakum BeipakeHreM OMHUCHIBAeTCS (PYHKIIHUS HAIIPABICHHOCTH
CUMMETPUYHOTO BUOpaTopa B JalibHel 30He?
12. Kakoii Bus umeeT aMIuTyaHas (QyHKIMs HAlIPaBICHHOCTH
TIOJIYBOJIHOBOTO cuMMeTpruHOoro Bubpatopa B E u H - mnockoctsix?
13. Kak u3meHuTCs auarpaMmmMa HampaBlIeHHOCTH CHMMETPUYHOTO

MOJIyBOJTHOBOT'O BUOpaTopa B E TIOCKOCTH, €CJIN YBEJIUYHUTD €T0
uny o 21= 1,517




14.

Yemy paBHO aKTUBHOE BXOJHOE COIIPOTUBIICHUE MTOIYBOJHOBOTO U
BOJIHOBOTO BUOPATOPOB MAJION TOJIIMHBI?

15.

Kakum BeIpakeHHEM OMHICHIBACTCS HOPMUPOBAHHAS (QYHKIIHS
HANPABJIEHHOCTH JIMHEMHON CUCTEMbI SKBUIUCTAHTHBIX
HEHANPaBJICHHBIX U3Jy4aTesell B JajabHel 30He?

16.

Kak opueHTHpOBaHa B MPOCTPAHCTBE JAMArpaMma HallpaBICHHOCTH
crH(A3HON JIMHEWHOW CUCTEMBI N3ITyJaTeei?

17.

Kaxo# BuJ B IpOCTpaHCTBE UMEET JUArpaMMa HAIPaBIECHHOCTH B E- u
H-nockocTy TuHENHON cucTeMbl U3 ABYX M3ny4dareneii A-P?

18.

Kaxue ycnoBust HEOOXOIMMO BBITIOJIHUTB, YTOOBI AHTEHHA BOJIHOBOM
KaHaJ u3jlydajia B [MarpaMMy HalpaBJI€HHOCTH BJIOJb OCH JIUHEUHOMN
CUCTEMBI U3Ty4yaTeneii?

19.

Kakwue ycrnoBus He0OX0IUMO BBITIOJIHUTH, YTOOBI B JarpaMmme
HaIpPaBJIEHHOCTH JIMHEHHON CUCTEMBI C OCEBBIM U3ITyYECHHEM HE
BO3HMKAJIN JU(PPAKIIMOHHBIE MAKCUMYMBI?

20.

Uto Takoe (pa3supoBaHHAs aHTEHHas penierka?

21.

Kaxk ydectp BimstHUE TIPOBOAIIETO SKpaHa Ha AHArpaMMy
HaIpaBJIEHHOCTH CUMMETPUYHOTO TTOJTYBOJTHOBOTO BUOpATOPA,
PacroJIo’KEHHOT0 TOPU30HTAIBHO Ha BhICOTE h HaJ 9KkpaHOM?

22.

Kakum o6pa3om Ha0 mpope3arth meib B BOJHOBO/IE C BOJIHOW THIIA
H10 , uTo651 OHA M3My4ana?

23.

Kaxo# Bu umeer auarpaMMa HalpaBJI€HHOCTH MOJIYBOJIHOBOM 1€ B
E - u H- mnockocTsix, mpope3aHHO# B TNIOCKOM O€3rpaHMYHOM dKpaHe?

24,

Kakyro nonsipuzanuio u3iydaeT BOJIHOBOAHO-IIIETIEBas aHTEHHA
(BILIA) co BcTpeyHO-HAKJIIOHHBIMU IIENISIMU Ha Y3KOUH CTECHKE
MPSIMOYTOJIHHOTO BOJIHOBOJIA C PACCTOSTHUEM MEXKIy menssMu A/2?

25.

Kakoii Bug uMeeT nuarpaMma HarpaBJI€HHOCTH BOJTHOBOHO-IIIEJIEBOM
anTeHHbl (BIJA) Gerymieit BOHBI C MONEPEYHBIMU MIETISIMHU Ha
IIUPOKOUM CTEHKE MPSIMOYTOJILHOTO BOJTHOBO 1A TIPH PACCTOSIHUN MEKTY
mensaMu d= A/4?

26.

Kak cBsi3aHa muprHa JuarpaMMbl HaIPaBJICHHOCTH CHH(A3HOM
MPSAMOYTOJIBHOM TUTOIIAJIKK C JIMHEHHBIM pa3MepoM Iutomaaku D mpu
3aJIAaHHOM 3aKOHE pacrpe/Ie/ICHUs aMIUTUTY/IbI IT0JII U pabodel JInHe
BOJHEI A7

217.

Kaxkas crenka IIpsAMOYT'OJIBHOT'O BOJIHOBOJA YBECIIMUYUBACTCA B pasMepe
JJIS TTIOJTYUCHU S H- ninockoctHOTrO CCKTOPHAJILHOI'O pynopa‘7

28.

Kaxkas crenka IpsAMOYT'OJIbBHOT'O BOJIHOBOAa YBCIIMIUBACTCSA B pasMepe
JJIS TIOJTYUCHU S E- mnockocTHOTO CCKTOPHAJIBLHOTI'O pynopa‘7

29.

Kak BnusiroT yron packpsia pynopa W u ero paguansHas anuHa R Ha
BENTUYMHY (Pa30BBIX UCKAKEHHI B pacKpbiBe?

30.

Kakum ypaBHeHHEM B MOJSIPHOM crcTeMe KOOPAUHAT OMUCHIBACTCS
poQuIib N300paKEHHOM JIMH30BOI AaHTEHHBI?

31.

Kaxue nmpeumyiiectBa 1 HeIOCTaTKU UMEET 30HMPOBAHHAS
JIMJIEKTPUYECKas JIMH30BAsl aHTEHHA [0 CPABHEHUIO C HE
30HUPOBAHHOM JTMH3011?

32.

KakuMm ypaBHEeHHEM B MOJISPHOM CHCTEME KOOPAMHAT ONUCHIBAETCS
poduiib TapaboINIeCcKON 3epKaTbHONW aHTEHHBI?

33.

Kakoit Bu1 aAuarpaMmbl HarpaBJIeHHOCTH (popMupyeT napabonyecKuii
LIJIMHAP ¢ 00JIydaTesieM B BUJIE JIMHEHHON aHTEHHOH pemeTKu?

34.

Kakoit Bu1 auarpamMmbl HarpaBJieHHOCTH (popMupyet napadosiouns
BpallleH!sl C PYNIOPHBIM oOyuyaTenem?




35.

Kak KOHCTPYKTHBHO BBITIOJHSETCS 3€PKaJI0 ¢ IOBOPOTOM IJIOCKOCTH
noJsisipu3auuu Ha 9007

36. Kak KOHCTpYKTHBHO BBINIOJIHAETCS JIBYX 3€pKajibHasi aHTEHHA
Kaccerpena?

37. Kak KOHCTpYKTHBHO BBIIIOJIHSAETCS JIBYX 3€pKaJibHAsl aHTEHHA C
KayaHUEM Jiyya B HIIMPOKOM CEKTOPE yIriioB?

38. Kak ocymecTBisieTcst IIMPOKOYTOJIBHOE KauyaHHE JTyda JTuarpamMmbl
HaNPaBJICHHOCTU B CYEPHUUECKON 3epKAIbHOM aHTEHHE?

39. KakoBbl cBOiCTBa BHYTPEHHE COTJIaCOBAHHOTO BOJIHOBOJHOIO E-
TPOHHHKA?

40. KakoBbI CBOMICTBAa BHYTPEHHE COTIaCOBAaHHOTO BOJHOBOAHOTO H-
TpOHWHUKA?

41. KaxoBbl mprunHbl HEOOXOIUMOCTH BHYTPEHHETO COTTIACOBAHUS
BOJIHOBOTHOTO H-Tpoiinnka?

42. KaxoBbl mprunHbBl HEOOXOIUMOCTH BHYTPEHHETO COTTIACOBAHUS
BOJIHOBOTHOTO E-TpoiiHnka?

43. Kak BRIMISAUT KOHCTPYKIMS aHTEHHOTO TIEpeKIIIoyaTesiss UMIYJIbCHON
PJIC ¢ ucnonp30BaHrEeM JBOMHOTO BOJHOBOJHOTO TPOMHUKA?

44, Kax BBINISIINT KOHCTPYKIUS QYIIJIEKCEPaA € UCITOIb30BAHUEM JIBOMHOTO
BOJIHOBOJHOT'O TPOMHHKA MpU pabOTe CTAHIIMH CBSI3U Ha IBYX
pa3HECEeHHBIX YaCTOTAX B HEMPEPHIBHOM peXUME?

45. KakoBsl ycroBust Bo30y:k/1eHUS TUIeYa B KOJIbLIEBOM MOCTE, €ClIn
KOJIBIIO CBEpHYTO B E-Tiockoctu?

46. KaxoBbl ycioBus B30y I€HUS 1IeYa B KOJBIIEBOM MOCTE, €CIIH
KOJIBIIO CBEpHYTO B H-1mockoctu?

47. CKOJIBKO TUI€Y CONEPKUT KOHCTPYKLHUSA KOJIBLEBOTO MOCTa U KaKOBBI
PacCTOSAHUS MEXAY IIIeYaMu?

48. Kak BBINISAAT KOHCTPYKIMS AaHTEHHOTO NEPEKIII0YaTelsl UMITYJIbCHON
PJIC c ucnonp3oBaHueM KOJIBLIEBOIO MocTa?

49. Kak BBINISIANT KOHCTPYKIMS IIEJIEBOTO BOJIHOBOAHOIO MocTa?

50. Kak BBIMISAAT KOHCTPYKIMS aHTEHHOTO NIEPEKIIIOYATENs] UMITYJIbCHOU
PJIC c ucnonp3oBaHueM IIeI€BOT0 BOJHOBOIHOIO MOCTa?

51. Kak Beimisiiut koHCcTpyKIus aymiekcepa PJIC, paboTtaromieit Ha n1Byx
4acTOTaxX B HEIIPEPBIBHOM PEKUME, C HCIIOJIb30BAHNEM LIECIIEBOTO
BOJIHOBOJHOI'O MOCTa?

52. Kak BBIMISANT KOHCTPYKLMS BOJHOBOIHOTO HAIPABICHHOIO
OTBETBUTEA?

Ne [IpumepHbIil nepeueHb BompocoB i TectoB. Cemectp 7

/1

1 KakuM BbIpa)keHHEM OMMCHIBAETCS HOPMHUPOBaHHAs (DyHKIIMS
HaIPaBJIEHHOCTH JJMHEWHON CUCTEMBI 3KBUAMCTAHTHBIX
HEHANPABJICHHBIX U3Jy4aTeseil B JajabHEN 30He?

2 Coopmynupyiite TeOpeMy NepeMHOKEHHs?

3 Kak opueHTHpoBaHa B IpOCTPaHCTBE AHarpamMma HallpaBJIEHHOCTH
cuH(a3HON JTMHEHHOM CUCTEMBI W3TyJaTesei?

4 CohopmynupyiiTe NpUHIHUI Ka4aHUs JTyda B HETIOABHKHOM JIMHEHHOM
CUCTEME H3JIydaTesen?

5 UYro Takoe (a3upoBaHHas aHTEHHas peuieTrka?

6 Kak BnusieT yBenndyeHne pacCTOSHUS MEX 1y U3J1ydaTesIMU Ha




JarpaMMy HanpaBJICHHOCTH AaHTEHHOW PEIIeTKU?

7 Kakum 10omkHO OBITh paccTOSTHUE MEXKIY U3TydaTelssMu CUH(a3HOH
pemerku?

8 UYto coboii mpeacTaBiIsieT CHMMETPHUHBINA BUOpaTop?

9 Kakum BeIpakeHHeM ONMChIBAETCS PYHKIIMS HAPABICHHOCTU
CUMMETpPUYHOro BUOparopa B JajibHEN 30He?

10 Kakoii Bus umeeT aMmiauTyaHas (pyHKLMS HallpaBIE€HHOCTH
I0JIyBOJIHOBOTO cUMMeTpHuuHoro Bubparopa B E u H - nminockoctsx?

11 Kak usmenuTcs nuarpamMmma HanpaBjI€HHOCTH CUMMETPUYHOTO
II0JIyBOJIHOBOTO BHOparopa B E 110CKOCTH, €ClIM YBETUUUTD €r0
ey 10 21= 1,50 ?

12 UeMy paBHO aKTHBHOE BXOJHOE COIPOTUBIIEHHE MOITYBOJIHOBOTO U
BOJIHOBOTO BUOPAaTOPOB MaJIOM TOIIIMHBI?

13 Kaxo¥i BuJ B IpoCTpaHCTBE HMEET JUarpaMMa HAIpPaBJIECHHOCTH B E-
1 H-nmockocTu TMHEMHON CUCTEMBI U3 IBYX M3nydatenei A-P?

14 Kakwue ycrnoBus He00X0IMMO BBITIOJIHUTE, YTOOBI aHTEHHA BOJIHOBOM
KaHaJ u3Jlydyajia B JuarpaMMy HarpaBJI€HHOCTH BJIOJb OCU JIMHEUHOM
CHUCTEMBI U3TydaTeien?

15 Kakwue ycrnoBus HeoOX0IUMO BBITIOJIHUTH, YTOOBI B JarpaMmme
HaIpPaBJIEHHOCTH JIMHEHHON CUCTEMBI C OCEBBIM M3JIyU€HUEM HE
BO3HHMKAJIN JU(PPAKIIMOHHBIE MAKCUMYMbI?

16 B gem 3akirouaeTcst MeTO1 3€pKaIbHOTO N300paKeHUs?

17 Kaxk ydectp BiImstHUE TIPOBOAIIETO SKpaHa Ha AHArpaMMy
HaIpaBJIEHHOCTH CUMMETPUYHOTO MOJIYBOJIHOBOTO BUOparopa,
PacroJI0’KEHHOTO TOPU30HTAIBHO Ha BhICOTE h HaJ 3kpaHOM?

18 Kakum o6pa3om Hajo mpope3arh meilb B BOJHOBOIE C BOJIHOW THIIA
H10 , uTo651 OHa U3my4ana?

19 Kakoii Bug uMeeT nuarpaMma HarpaBJI€HHOCTH TOJIYBOJHOBOM 1IN
B E - u H- mnockoctax, mpope3anHoil B MJI0CKOM Oe3rpaHUuYHOM
JKpaHe?

20 Kakyro nomnsipuzaiuio u3iaydaeT BOJIHOBOAHO-IIIETIEBas aHTEHHA
(BILIA) co BcTpeyHO-HAKJIIOHHBIMU IIEJISIMU Ha Y3KOUH CTECHKE
MIPSIMOYTOJILHOTO BOJTHOBO/IA C PACCTOSIHHEM MEXIy ensiMu A/2?

21 Kakoii Bu1 umeeT quarpamma HarnpaBjIeHHOCTH BOJTHOBOIHO-IIIEJIEBOM
anteHHsl (BIA) Geryieii BOJTHBI C NOMEPEUYHBIMH IIEISIMHA Ha
LIUPOKOI CTEHKE MPSMOYTOJIHHOTO BOJIHOBOIA MIPHU PACCTOSHUU
Mexay mensimu d= A/47?7

22 Kakas creHka npsiMOyrojibHOTO BOJHOBO/A YBEIMYUBACTCS B pa3Mepe
JUIs TIoJTydeHus: H- II0CKOCTHOTO CEKTOpUANbHOTO pyrnopa’?

23 Kakas creHka npsiMOyrojisHOTO BOJTHOBO/IA YBEIIMUUBACTCS B pa3Mepe
JUIs TosTydeHus: E- III0CKOCTHOro CEKTOPHAJIBHOTO pyropa?

24 Kak BnusiroT yron packpsia pynopa W u ero paguansHas anuHa R Ha
BENTUYMHY (Pa30BBIX HCKAKEHUI B pacKpbhIBe?

25 Kakyro nonsipusanuo u3nydaeT MUINHIPUYECKas CIIUpaIbHas
aHTeHHA, Y KOTOPOH JJMHA BUTKA paBHA JJIWHE BOJIHBI?

26 [Touemy cniupans Apxumena sIBJISETCS IUPOKONOIOCHON AaHTEHHOW?

27 KaxoBbI cBOIICTBa BHYTPEHHE COTJIaCOBAHHOTO BOJIHOBOJHOIO E-
TpOWHUKA?

28 KaxoBbI cBOIICTBa BHYTPEHHE COTJIaCOBAaHHOTO BOJIHOBOAHOTO H-
TpOWHUKA?

29 KakoBbl mprunHBl HEOOXOIUMOCTH BHYTPEHHETO COTTIACOBAHUS




BOJIHOBOIHOTO H-Tpoiinnka?

30 KakoBbI mpruuHbI HEOOXOJMMOCTH BHYTPEHHETO COTIACOBAHHS
BOJIHOBOIHOTO E-Tpoiinuka?

31 Kak BBITTISIUT KOHCTPYKIMS JBYXKAHAJIBHOTO JETUTENSI MOIITHOCTH C
WCIIOJIb30BAHNEM BOJTHOBOJIHOTO TPOWHMKA?

32 Kak BeIMIsAUT KOHCTPYKIMS (pa30BpallaTesis ¢ UCIOJIb30BaHUEM
JIBOMHOTO BOJTHOBOJTHOTO TPOMHMKA?

33. Kak BeIMIsAUT KOHCTPYKIMS (pa30BpallaTesis ¢ UCIOJIb30BaHUEM
IIEJICBOTO BOJIHOBOJHOTO MOCTa?

34. Kak BBITTISIUT KOHCTPYKIHS PETYIUPYEMOTO JIEIUTENST MOITHOCTH C
WCIIOJIb30BAHMEM IIEJIEBOTO BOJHOBOJIHOTO MOCTa?

35. Kak BBITTISIUT KOHCTPYKIIHS BOJTHOBOTHOTO HAIPABJIEHHOTO
OTBETBUTES?

[lepeueHp TeM KOHTPOJBHBIX PabOT MO AWCHUUIUIMHE OOy4aromuxcs 3a04HOU (OPMBI
oOydeHus1, Ipe/ICTaBICHbI B Ta0me 19.

Tabmuia 19 — [lepedeHb KOHTPOJIBHBIX padOT

No /it IlepeyeHb KOHTPOJILHBIX pabOT

He npexycMoTtpeno

10.4. MeTtomnueckue MaTepualibl, ONpEnEIISIIOIUe poLEnyphl OLICHUBAHUA
WHIUKATOPOB, XapaKTepU3YIOLIUX JTambl (OpMHpOBaHUS KOMIETEHIMM, coaepxkarcs B
JIOKAJIbHBIX HOpPMaTUBHBIX akTtax [YAII, perimaMeHTUpYyIOIIUX TMOPSAIOK U MPOUEaypy
MIPOBEJICHUS] TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M NMPOMEKYTOYHON aTTecTalluy O0y4yaronuxcs
I'VAIL

11. Meroanveckue ykazaHus Ij1s1 00YJarOIIUXCs IO OCBOSHHUIO TUCITUTITAHBI
Lenpro MUCHMIUIMHBI SBJISCTCS — IOJYYCHHE CTYJICHTAMH HEOOXOIUMBIX 3HAHHH,

YMEHHUW W HaBBIKOB B 00JIACTU COBpPEMEHHBIX aHTeHH U yctpoiictB CBY; co3manue
MOJUICPXKUBAOIICH 00pa3oBaTeIbHONM Cpeabl TperojaBaHus 1o HampasieHuto «25.05.03
«TexHuyeckass  SKCIUTyaTalWsl  TPAHCIOPTHOTO  Paano000pYIOBaHUS»  HAIMPaBICHHOCTh
«TexHuyeckas SKCIUTyaTallds PaJdOICKTPOHHOTO OOOpPYIOBaHUS BO3AYIIHBIX CYIOB U
a’pOTIOPTOBY; MPEAOCTaBICHHE BO3MOXKHOCTH CTYAEHTaM pa3BUThb U MPOJEMOHCTPHUPOBATH
HABBIKU B 00JIACTH SKCIIEPUMEHTAIILHOTO HCCIEI0BaHUs U HACTPOIKe aHTeHH U ycTpoicTB CBY,
a TaKKe HaBBIKM IO AaBTOMATHU3WPOBAHHOMY pacueTy M YyMEHHE HX HCIOJIb30BaHUS IPH
TEXHUUYECKOM OOCITY)KMBaHUHM U HACTPOIKE PaTUOTEXHHUUECKUX YCTPOUCTB U CUCTEM , B HAYYHO-
HCCIEAOBATEIbCKOH W TPOM3BOJICTBEHHOM JIEATEILHOCTH B  0OJACTAX  JIOKAIMOHHOTO,
HAaBUTALIMOHHOTO M CBSI3HOI'O Ha3HAYCHMUSI.

11.1. Meroauueckue YyKa3aHus Ui OOy4alolIMXCsd IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepHala (eciu npedycmMompero y4eOnvimM IAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riy0oKkoe W SCHOE HW3NIOoKeHue ydeOHOoro marepuana. HasHaueHHe COBpEMEHHOW IJIeKIIMHU B
pamMKax JUCHHILUTMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(GOPMAIMIO TIO TEME, a B OCBOCHHH
(GyHIaMEHTAJIBHBIX MPOOJIEM IUCIUIUIMHBI, METOJOB HAYYHOTO TO3HAHHWS, HOBEHIIHNX
JTOCTHKEHUI HAaydyHOW MbIciu. B yueOHOM mpoliecce JEKIHUsS BBITIOJHAET METOA0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U UHPOPMAIIMOHHYIO (YHKIMH. JIeKus pacKpbiBaeT MOHATUIHHBINA anmapar




KOHKpPETHOM obOyacTu 3HaHUS, €€ mpoOseMbl, JaeT LENbHOE INPEJCTAaBICHUE O IUCLUILUIMHE,
II0Ka3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIMHAMU.

[InanupyemMble pe3yabTaThl IPU OCBOCHUH 00YyUYaIOIIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHbIX 3HAaHUM, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOM K KaK/101 KOHKPETHOM TEME;

— IIOJIy4CHHE OIbITA TBOPYECKOI pabOThI COBMECTHO € IIPENOIaBATEIIEM;

— pa3BuTHE TPOPECCHOHATBHO-/ICIOBBIX  KayecTB, JIIOOBH K TpPEAMETY H
CaMOCTOSITEJIBHOTO TBOPYECKOIO MBIIIJICHUSI.

— NOSBJIECHUE HEOOXOUMOTr0 HHTEpeca, He0OOXOAUMOTO Ul CAMOCTOATENIBHOM padoThI;

— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha ONrKaiiime rofpl;

— Hay4YMTbCS METOJMYECKH o0pabaTbiBaTh MaTepuan (BBIACNATH IJIABHBIE MBICIH M
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HUX B  Pa3jIMYHBIX
(bopMyITUpOBKax);

— TOJy4eHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHUI.

JIeKIMOHHBI MaTepuall MOXET COINPOBOXKIATBCA  JEMOHCTpAalMed CIaiIoB U
WCIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuaja MpH MPOBEACHUU KOPOTKUX JUCKyccHi 00
O0COOEHHOCTSIX MPUMEHEHUSI OTAETbHBIX TEMATHK 10 TUCIUIUIHHE.

CrpykTypa npeiocTaBieHUs JEKIMOHHOTO MaTepuaa:

— l.®@opMynupoBKa 3a1a4M JIEKIUH.

— 2. Pazzmens u maparpadsl u3aracMoro MaTepualia ¢ COOTBETCTBYIOIIMMH MaTeMaTHIECKIUMHU
BBIKJIAJIKAMH.

— 3. I'padmueckue matepraabl HEOOXOIUMBIX TEOPETUUECKUX 3aBUCUMOCTEH.

4. BbIBOJIBI IO KAXKJIOMY pa3aeiny

Ecnu memoouueckue yKazauusi o 0CB0EHUN) JEKYUOHHO20 MAmepuanid UMemcs 6
U30aHHOM Bude, 8 8Uoe INeKMPOHHBIX pecypcos bubnuomexu I'VAIL, cucmemvl LMS, xagheopwi u
m.o., Heobxo0umo dams Ha HUX ccolaky unu npusecmu URL aopec.

11.2. Metoauueckre yKazaHusi Ui OOyJarolm[MXCs [0 y4acTHIO B CeMHHapax (He
NMPeAyCMOTPEHO YUeOHBIM IJIAHOM 10 TAHHOM JUCHHUILIHHE)

OCHOBHOI TIENBIO ISl 00YYaIOIEeroCs SBISETCS CHCTEMAaTH3alus U 0000IeHre 3HAHHUH
0 HW3ydaeMoW Teme, pasneny, (QOpMHpPOBaHHE YMEHHS pPa0dOTaTh C JAOTOJHHTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMH, COTIOCTABISATh M CPAaBHUBATh TOYKH 3PEHHS, KOHCIIEKTHPOBATH
MPOYMTAHHOE, BBICKA3bIBaTh CBOKO TOYKY 3pCHHS W T.I. B COOTBETCTBMM C Bedylei
JTMIIAKTHYECKOM IEbI0 COJCPKAHUEM CEMUHAPCKUX 3aHATUH SBISIFOTCS Y3JIOBBIE, HauOoJjee
TpyIOHBIE Ui TOHUMAHUS U YCBOEHHUS TEMbl, paslienbl AUCUUILTUHBL Crneunduxoil TaHHON
(OpMBI 3aHATUH SBJSICTCS COBMECTHAs paboTa MpernoaBareisi 1 00yJaromerocs: Haji pelieHueM
MOCTABJIEHHOW mMpoOJIeMBbl, a TMOWCK BEPHOIO OTBETa CTPOUTCS HA OCHOBE 4YepeIOBaHUA
WHIUBUAYAIBHON U KOJUIEKTUBHOW JESTEbHOCTH.

[Ipy mOATrOTOBKE K CEMHUHAPCKOMY 3aHATHIO 1O TEME MPOCTYIIAaHHOW JEeKIUH
HEOOXOIMMO O03HAKOMUTHCS C TUIAHOM €ro TMPOBEACHHUS, C IJUTEPaTypoll M Hay4dHBIMHU
MyOIUKAIUSMU IO TEMEe CeMHHapa.

TpeGoBaHus K MPOBEACHUIO CEMUHAPOB

Obs3amenvho 015 3anoIHeHUs npenooasamenem

Ecnu memoouueckue yxazanus no yyacmuio 8 ceMuHapax umeromcs 8 u30aHHoM euoe, 8
sude 31ekmponnvix pecypcos oubnuomexu I'VAII, cucmemvr LMS, xaghedpwvl u m.o., Heobxooumo
oamb Ha Hux ccolaky uiu npusecmu URL adpec.



11.3. Meroauueckue yka3aHus IS OOYYaIOUIMXCS MO TMPOXOXKIACHUIO TMPAKTHYECKHX
3aHATHI (He MPeIyCMOTPEHO Y4eOHbIM MJIAHOM IO JAHHOW THCHUILIHHE)

[IpakTuyeckoe 3aHATHE SBISETCS OJHONW M3 OCHOBHBIX (POpPM OpraHu3alMH Y4eOHOTO
mporiecca, 3aKIII0YaoNIasics B BBIMOJHEHHH 00Y4alOIUMHUCS 10 PyKOBOACTBOM IPENOaBaTes
KOMIUIEKCAa YYeOHBIX 3aJaHUi C LENbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHX OCHOB Yy4eOHOM
JUCLMILIMHBL, TPUOOPETEHUSI YMEHUI U HaBBIKOB, OIIbITa TBOPUECKOM 1€ATEIbHOCTH.

Lenbro npakTUYECKOTO 3aHATHS JUIsl 00ydarolerocs sBJIsSETCs MPUBUTUE 00ydaroIUMCs
YMEHHM U HaBBIKOB IPAKTUUYECKOH JIEATEIBHOCTH 110 U3y4aeMOU TUCIUIUINHE.

[Inanupyemble pe3ynbTaThl IPYU OCBOCHUU O0yJarOIIUMCS IPAKTUUECKUX 3aHATHIH:

— 3aKperuieHue, yriayOlieHue, pacliUpeHHe M JAeTalu3alus 3HAHUW INpH peleHUU
KOHKPETHBIX 3ajay;

— pa3BUTHE TIO3HABAaTENbHBIX CIIOCOOHOCTEH, CAMOCTOSITEIbHOCTH  MBIILJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHHME HOBBIMM METOJaMH M METOJUKAMU HU3Yy4€HHUs KOHKPETHOM ydeOHOM
JTUCLMIUINHBI;

— BbIpabOTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICTICHUSI TIOJIYYEHHBIX 3HAHUN s
BBITIOJTHCHUS 3aJaHHI;

— o0ecrnieyeHne palMOHAIBHOTO COYETAHUS KOJUIEKTUBHON U MHAMBUAYAJIBbHON (Qopm
00y4eHwHsI.

TpeGoBanus K TPOBEICHHUIO TPAKTUYECKUX 3aHIATHIA
Obsi3amenvHo 015 3anoHeHUs: npenodasamenem

Ecnu memoouueckue yKazauus no NpOXodCOeHUIo NPaKmMuyeckux 3aHamuil UMermcs 8
U30aHHOM 8ude, 8 8uoe INeKMpoHHbIX pecypcos budnuomexu I'VAII, cucmemvr LMS, xagheopwi u
m.o., Heobxoo0umo dams Ha HUX ccolaky uau npusecmu URL aopec.

11.4. Meroauveckue yKazaHus JUisi OOYyYaroIIMXCS TIO BBITIOJHEHHUIO J1a00paTOPHBIX
paboT (eciu npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

B xone BeimonHeHus 1abopaTOpHbIX pPabOT o0Oydaroluiics MAOJDKEH YIIyOuTbh H
3aKpEeNUTh 3HaHUA, MPAKTUYECKUE HABBIKHM, OBIAJETh COBPEMEHHON METOJMKOW M TEXHUKOU
SKCIEPUMEHTa B COOTBETCTBHUM C KBaTM(PUKAMOHHON XapaKTePUCTHKON oO0ydaromerocs.
Brinonnenue nabopaTopHbX paboOT COCTOMT U3 IKCHEPUMEHTANIbHO-MIPAKTHYECKOH, pacdyeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJbHBIX MEPOTIPUSATHI.

Boinonnenue n1abopatopHbIX paboT 0O0ydaromuMcs SIBISETCS HEOTHEMIIEMOM YacThiO
W3YYEeHUS JUCHUIUIMHBI, OIpeneisieMoil ydeOHBIM IIJJaHOM, M OTHOCHTCS K CpEeICTBam,
o0ecreynBaroIM pPEIIeHNE CIEeIYIONMX OCHOBHBIX 33/1a4 00y4aronierocs:

— mnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUSA MPOIECCOB, SBIEHUI © OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKperuieHue, Pa3BUTHE M JIETAIM3alMs TEOPETUUYECKHX 3HAHWM, MOJyYECHHBIX Ha
TEKIHUSX;

— TOoNy4eHHe HOBOM MH(OpPMAIINH M0 U3y4aeMOU TUCITUILINHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENBHOW  paboTel ¢ 1abOpPaTOPHBIM
o0opyZ0BaHUEM U IPUOOpaMHu.

3amanue u TpeboBaHUs K MPOBEICHUIO JIA0OPATOPHBIX paboT

1. O3HaKOMHUTBCS ¢ METOANYECKON pa3pabOTKOH K 1TabopaTopHOi paboTe.

2. TlpopaboTaTh C€aMOCTOSITENHHO TEOPETHUECKUH MarepHal, MOAePKUBAIOIIHIA
TEeMaTUKY J1Jab0paTOpHOI pabOTHI.

3. O3HaKOMUTKCS C anmapaTypoi, BXOsIIel B 1a00paTOPHYIO YCTAHOBKY.

4. PaccuuTtaTh U MOCTPOUTH HEOOXOIMMBIC TEOPETHUECKHE 3aBUCUMOCTH IO 3a/IaHUIO
MIpPeToIaBaTeNs.




5. OTBeTUTHh HA KOHTPOJIbHBIE BOIPOCHI, UMEIOLIUECS B METOIUYECKONW pa3paboTKe K
naboparopHoii padore.

5. OTBeTUTh Ha BONPOCHl KOJUIOKBHYMA, IIPOBOJMMOIO MpErojaBaTeieM Iepe
BBITIOJTHEHUEM JIA00PATOPHOU pabOTHI.

Crpykrypa u hopma oTdera 0 1a00paTopHO paboTe
OT4YeT NOHKEH CONEPKATh:
1. TuTynpHBIN JUCT.

2. Kparkyio ¢popMynHpoBKY 3a1a4H HUCCIIEIOBAHUSI.

2.CTpyKTypHYIO CXEMY U3MEPUTEIHHON YCTAHOBKU J1a00PATOPHOI pabOTHI.

3. Tabnu1pl SKCIIEPUMEHTAIBHBIX HUCCIIEI0BaHUM.

4. I'padmueckue 3aBUCUMOCTH OT 33JaHHBIX ITAPAMETPOB HCCIETyEMBIX BEJTHUNH.

5. PacuerHele naHHBIE W TpaduyecKkre MaTepualbl HEOOXOIMMBIX TEOPETUYECKUX
3aBUCHMOCTEH.

6.CpaBHHUTEIBHBIN aHAIN3 JAHHBIX TEOPUH M HKCTIEPUMEHTA.

7. BoiBogbl IO paboTe

TpebGoBanus k odhopMIIEHHIO O0TYETA O Jab0paTOpHOH paboTe

OTyeT BBHINOJHAECTCS B COOTBETCTBHH C JICUCTBYIOIIMMH TOCYIapCTBEHHBIMH
CTaHJApTaMH KaXIbIM CTYICHTOM WHJIWBHIYAJIIBHO B MIEYaTHOM WJIM PYKOTIMCHOM BHUJE Ha Oeoit
oymare ¢opmara 210x297 mM. TabmuIbl SKCIEPUMEHTAIBHBIX UCCIEAOBAHUN M TEOPETUUECKHUX
pacueToB NPUBOJATCS C COOTBETCTBYIONIEH HyMepaluen U 3arojloOBKaMu.

IlepeyeHb MeTOAMYECKUX YKA3AHUI 10 NMPOBEIECHUIO JTA00PATOPHBIX PadoT.
Bce Meroanuku numerorcst Ha kadeape B AIEKTPOHHOM BHUJIE.

1. MccnenoBanue aHTEHHBI TUMNAa «BOJHOBOW kaHam». Hukutun B.T. Meton. ykas. k
BBITIOJTHEHMIO J1a0. pad. JIMAIL, JI., 1986r. -25¢.

2. UccnenoBanue pymnopHbIX aHTEHH C KOppekTUpyronuMmu jguHzamu. denoposa JLA.,
I'mankuit H.A. Metoa. ykas. k BeimosiHeHHIO j1a6. pad. ['YAII, C.-I116.2002r. -25c.

3. UccnenoBanue 3epkanbHbix anTeHH. Jlanwnos FO.H., Hukutun B.T. Merona. yka3. k
BhITIOJTHEHMIO J1a0. pad. ['AAIIL, C.-I16.,1996r. -25c¢.

4. CornacoBanue BoJHOBOAA ¢ Harpy3kou. ®enoposa JI.A., Mumypa T.I1. Metona. ykas.
K BBINIOJIHEHUIO J1a0. pad. JIMAIL, JI., 1991r. -30c.

5. HccnepoBaHwe  4YeThIpeX IUICUYHBIX  BOJHOBOJHBIX  AJIEMEHTOB  AHTEHHBIX
nepeximouateneid. @enoposa JILA., Janmnos FO.H. Meton. yka3. K BBINOJHEHHIO J1ab. pao.
I'AAII C.-116.,1994r. -24c.

6.HccnenoBanue ¢a3zupoBaHHON aHTeHHOM pemeTku. MenpHukoBa A.lO., ®enoposa
JI.A. Meton. ykas. k BeinosiHeHuto 1a6. pa6. ['YAIIL, C.-116., 2008r. -41c.

7.MccnenoBanne IUIOCKOM JIByX3aXOJHOM chnMpalbHOM aHTeHHbl. ®enoposa JLA.,
@paniry3oB A.Jl. Meroa. ykas. Kk BbinosiHeHuto j1ab. pad. I'VAII, C.-116., 2002r. -22c.

8.MccnenoBanue aHTEHHBI ¢ peryaupyeMoil nossipusauuei. @enoposa JILA., Jlanunos
FO.H. Meton. yka3. k BeimonHeHuto iad. pad. [AAIL C.-I16., 1997r. -17c.

9. UccnenoBanue BoJHOBOAHO-1IeNeBbIX aHTeHH. Hukutun B.T., Mumypa T,I1,, Kpactok
B.H. Meton. yka3. k BeinosiHeHuto 1ab. pa6. ['YAIIL, C.-116., 1999r. -33c.

10. UccnenoBanue cnupanbHbix anTeHH. @enopoBa JI.A. MeToa. yka3. K BBINOJIHEHUIO
na0. pa6. ['YAIIL C.-I16., 2002r. -22c.



11.5. Meroauueckue YyKazaHus s OOYYaIOLIMXCS [0 IPOXOXKAECHUIO KypCOBOIO
MIPOCKTHPOBAHUS/BBITIOTHEHUST KYPCOBOW PabOTHI (eciu npedycmMompeno yyeOHuviM NAaHOM NO
OaHHOU oucyuniune)

KypcoBoii mpoekt/ paboTa mpoBOIUTCS C LENbI0 (OPMHUPOBAHUS y 00YUAIOIIMXCS OTIBITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3324 IPO(PeCCHOHATBHOM NesITeIbHOCTH.

KypcoBoii ipoekT/ paboTa mo3BossieT 00yJaromemMycs:

— CHUCTeMAaTHU3UWpOBaTh W 3aKPENHUTh TIIOJYYCHHBIE TEOPETHYECKHE 3HAHHUA W
NPAaKTUYECKHEe YMEHHUS 1O NPOPECCHOHATBHBIM YUEOHBIM JUCHHUIUIMHAM W MOAYJISM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO IOJrOTOBKH, YCTAHOBJICHHBIMU IIPOTPaAMMOi yueOHOM
IMCUUIUIMHBI, ~ TPOTPAMMOM  TOATOTOBKM  CIICIIHAIMCTa  COOTBETCTBYIOIETO  yPOBHS,
KBTI (UKALIHH;

— TIPUMEHUTH TOJIyYCHHBIC 3HAHUS, YMEHUS WM TPAKTUYSCKUH ONBIT MPU PEHICHUU
KOMIUIEKCHBIX 3a71a4y, B COOTBETCTBHH C OCHOBHBIMHU BHJIAMH TPO(PECCHOHATBHON AEATEIbHOCTH
10 HAIPaBJICHNIO/ CIIEIMATBHOCTH/ TIPOTPaAMME;

—  yrIyOWTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 33JJAHHOM TEMOH;

— chopMupoBaTh yMEHHUS TPHUMEHATh TEOPETHYECKHE 3HAHHWS TPU  PEIICHUH
HECTaHIAPTHBIX 3aj1a4;

— TNpuoOpecTH ONBIT AaHAIUTUYECKOH, pAacYETHON, KOHCTPYKTOPCKOW pabOThl U
c(OpMHUPOBATH COOTBETCTBYIOIINE YMEHUS;

— chopmupoBaTh yMeHHUS PpalbOThl CO CHEIUATBHOW JHUTEpaTypoOr, CIIPABOYHOM,
HOPMAaTUBHOI U MPaBOBON JOKYMEHTalUeN U UHBIMU HHGOPMAITMOHHBIMU HCTOYHUKAMU;

— chopmupoBaTh yMeHHS (OPMYITHPOBATH JIOTUYECKH OOOCHOBAHHBIC BBIBOJIBI,
MpeI0KEHUs M pEeKOMEHAALMY TI0 pe3yabTaTaM BBIIOJIHEHUS pabOThI;

—  pa3BUTh NPOo(DHEeCCHOHATHFHYIO TUCBMEHHYIO U YCTHYIO peub 00yJaromerocs;

— Ppa3BUTh CHUCTEMHOE MBIIIJICHUE, TBOPYECKYIO HHHUIIMATHUBY, CaMOCTOSTEIbHOCTD,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTh 32 IPUHUMAEMbIE PEILICHUS;

— cdopMUpOBaTh HaBBIKM IUJIAHOMEPHOW peryaspHOd paboOThl HaJ pelIeHueM
MTOCTABJICHHBIX 3aJ1a4.

CTpyKTypa NOSICHUTEIHHOM 3aIIMCKH KYPCOBOTO HDOGKTa/ Da6OTBI

1.BBenenue.

2.CTpyKTypHas cxeMa pajiiOTeXHUYECKOU CUCTEMBI.

3. [IpuHIMNIHAIBHAS CXeMa aHTEHHO-(DUIEPHON CHCTEMBI.

4.PacueT TeOMETpPUUYECKUX M DICKTPUUECKUX MapaMeTpPOB 3aJaHHOTO YCTPOMCTBa H
JIOTYCKU Ha U3rOTOBJICHHUE.

5.Pacuer anemMeHTOB (hUIEPHOTO TpaKTa.

6. Pa3paboTaTh KOHCTPYKIIMIO aHTEHHOTO YCTPOWCTBA U IPUBECTH €€ OIMMCaHUE.

7. YepTex 00111ero Bua aHTEHHOTO YCTPOMCTBA ¢ Ta0APUTHBIMU pa3MepaMH.

7 CHUCOK MCIIOIb30BaHHOM JIUTEPATYPHI.

8. 3akIroueHue

Tpe6oBanus kK 0(hOPMIICHHIO MOSCHUTEILHOM 3aIUCKU KYPCOBOTO MPOEKTa/ pabOThI

[TosicHuTenbHas 3amucka JIOJDKHA OBITh BBINOJIHEHA Ha jucTax ¢opmara 210x297 MM
YEpHOHN IIApUKOBOM pPYUYKOM WM pacliedaraHa Ha KoMIbloTepe. lcronb3yeMble pacyeTHbIE
(dopMynbl MPUBOJUTH CO CCBUIKOW Ha JUTEparypy B OYKBEHHOM OOO3HAYEHMH C KpPaTKUM
MOSICHEHUEM MX 3HAYEHUH, a 3aT€M IPEJACTABUTH C MOJCTABICHHBIMU YHCIOBBIMU 3HAYECHUSMHU.
PacueTsl TeOpeTHUECKUX 3aBUCUMOCTEH MPUBOAUTH B TAOIUIIAX, a 3aTeM B rpaduyeckoM BHUJE.




PrcyHOK WM HECKOJIBKO PHCYHKOB MPHBOJUTH HAa OTACITHHBIX CTPAHUIAX C COOTBETCTBYIOIICH
HYMEpaLKEN 0 TEKCTY MOSICHUTEIbHON 3aIMCKU

Ecnu memoouueckue ykazanus no Kypcogomy npoekmupo8anuo/ 8biNOJIHEHUI0 KypCcogoll
pabomel umeromcsa 6 U30AHHOM 6ude, 6 8ude INeKMpPOHHLIX pecypcos oubnuomexku 1'VAIL
cucmemwvl LMS, xagheopot u m.o., neobxooumo damo Ha Hux ccuvlaky uau npusecmu URL aodpec.

IlepeyeHb MeTOMYECKHX Pa3padOTOK 10 MPOBEIEHUI0 KYPCOBOT0 MPOEKTA

1.®enopoBa JI.A., T'mamkmit H.A., AwxoB b.A. Pacuer u mnpoektupoBaHue

aBUAIMOHHBIX aHTEHH CBEPXBBICOKUX dYacToT. YuebHoe mocoodme. ['YAIL.C-I1b., 2019r, 145 c.
(umeercs B OMOIMOTEKE U HA Kadeape B IEKTPOHHOM BHUJIE).

2.0enopoBa JILA.,, Kpsuko A.®., I'mamkuii H.A. BpicOkoYacTOTHBIE aHTEHHBIE
MEePEeKIIIoYaTeNI paJuoIOKAIMOHHBIX cTaHui. YuebHoe nocodue. I'YAILC-IIb., 2019r, 55 c.
(umeercs B OMOIMOTEKE U HA Kadeape B IEKTPOHHOM BHUJIE).

3.®@enopoBa JILA. YcTpoiicTBa CBEpXBBICOKAX YAaCTOT M AHTCHHBI. METOJ. yKa3aHHS K
KypcoBomy mnpoektupoBanuto. ['YAII, C.-[16., 2004r.-35c. (umeercs Ha Kadempe B
AJIEKTPOHHOM BHJIE).

4. ®enoposa JI.A., MenbaukoBa A.}O. Pacuer u npoekTHpoBaHUE JIMH30BBIX aHTEHH.
Merton. ykazaHus K KypcoBOMY U IUIUIOMHOMY npoektupoBanuto. I'YAIIL C.-116., 2002r.-33c.

5.benonepkoBekuit I'.b., Kpactox B.H. 3agaum u pacuersl mo Kypcy «AHTEHHBI U
ycrpoiictBa CBU». Yuebnoe nocobue. ['YAII, C.-116.,2002r. -177 c. 50 k3.

6. Huxuta B.T. Xpamuenko [.H. IlpoextupoBanme Ha OBM TUIOCKHX aHTEHHBIX
peuieTok oBasibHOM Gopmbl. Meton. ykazanus aiusa 11 u KII. TAAIL C.-II6., 1995r.-19c.

7. Huxwutun B.T., Xpamuenko I'.H. BoiHoBogHO-11e1€BBIE aHTEHHBIL. [IpoekTHpOBaHmE 1
pacuet. YuebHoe nocobue. TAAIIL C.-T16., 1992r. -132c.

11.6. Meroauieckue yKazaHusl IJIsi 00YYArOIINXCSI IO MPOXOKICHUIO CaMOCTOSTEIIHbHOM
paboThI

B xo/e BBITIOJIHEHHSI CaMOCTOSITEIHLHON PabOThI, 00YJAIONTUHCS BBITIOJHIET padboTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTEIsl, HO 0€3 €ro HermocpeICTBEHHOTO
YUYaCTHSL.

st oOyyaromuxcs 1Mo 3aouHod (opme 0oOydeHUs, CaMOCTOSTENIbHas paboTa MOXKET
BKJTIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporecce BBIMOJHEHUS CaMOCTOSITENILHONW paboThl, y oOyuaromerocs (popMHPYETCS
1esiecooOpa3Hoe TIaHUPOBaHKUE pabovero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HaBBIKM B YCBOCHMHM M CHCTEMAaTH3allMM MPUOOpPETaEMBbIX 3HAHUH, 00ECIICYMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOY4YCHHS, IIOMOTACT TIOJIYYUTh HABBIKH TTOBBIIICHHS
po(heCCHOHATLHOTO YPOBHSI.

MeroauyecKMMH ~ MaTepualiaMd,  HANpPaBISIONIMMU  CaMOCTOSITEJIBHYKD — paboTy
00yYarOIIUXCSSBIISIOTCS:

—  y4eOHO-METOJANYECCKUN MaTepHall 10 TUCIUILTUHE;

— METOJIMYECKUE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydaromuxcs
10 3a04HOM (hopme 0OyueHus).

Ecnu memoouueckue ykazanusi no npoxosdcoeHuro camocmosmenbHol pabomsl UMeromcs
8 U30AHHOM 8UOe, 8 gUoe INeKMPonHbIX pecypcos oubauomexu I'VAII, cucmemvr LMS, kageopu
u m.o., Heobxo0o0uMo 0ams Ha HUX ccolIKy unu npueecmu URL adpec.

11.7. Meroauueckue yKa3zaHUs Ui OOYYaIOIIUXCS TIO MPOXOXKACHUIO TEKYIIETro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuit KOHTPOJb YCHEBAEMOCTH TNPEIyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
oOyJaronuxcs, OCyIIECTBISIEMOTO B TEUCHHE CEMECTpa C IIENbI0 OIICHUBAHUS XOJa OCBOCHHUS
TUACIUATUIMHEL



Obs3amenvho 015 3aNOHeHUs npenodasamenem. yKa3vlearomes mpebosanus u Memoobsl
npoeedenus meKyujeco0 KOHMPOJSL YCNeeaemMocmu, a mMakxce Kak pe3yabmamvl MmMeKyue2o
KOHMPOJAL ~ ycnesaemocmu — OyOym — yuumwi8amvCsi NpU  NPOBEOCHUU  NPOMEHNCYMOYHOU
ammecmayuu.

11.8. Meroauueckne yka3aHus JUIsi OOYYAFOIIUXCS IO IMPOXOKIACHUIO MPOMEKYTOUHOM
aTTECTaIUH.

[Ipomexyrounas  arrectanus  OOydaloOmUXCs — MpEAyCMaTpUBaeT  OICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3YyIbTAaTOB 00ydeHHs 10 auciuiuimHe. OHa BKIIOYACT B
ceos:

— 9K3aMeH — Qopma OIICHKM 3HaHUH, TOJYYCHHBIX OOYYAIOIIMMCS B IPOIECCEe
W3YYCHUS BCCH MUCIUIUIMHBI WJIA €€ YacTH, HABBIKOB CAMOCTOSTEIBHOW pabOThI, CIOCOOHOCTH
MPUMEHSITh MX JUISI PEHICHUS MPAKTHYSCKUX 3ajad. DK3aMeH, KaK MPaBHIIO, IPOBOJIUTCS B
Mepuoj SK3aMEHAIIMOHHOM CECCHMM M 3aBEepINaeTCs aTTEeCTAlMOHHOM OIEHKOW «OTIUYHOY,
«XOPOIIOY, «YJOBICTBOPUTEIHLHOY, «HEYTOBIECTBOPUTEILHO.

— 3a4er — 3T0 opMa OICHKU 3HAHWH, TOJYICHHBIX OOYUAIOMUMCS B XOJC M3yUCHUS
y9eOHOU JUCIUTUINHBI B IIEJIOM I TPOMEXYTOUHas (10 OKOHYAHHH CEMECTpa) OlleHKa 3HAHUN
00yJaroIIMMCs TI0 OTJEIBHBIM pa3jieiaM JUCIUIUIMHBI C aTTECTAI[MOHHON OIEHKOW «3a4TE€HO»
WJTU «HE 3aYTCHO».

— nuddepeHpoBaHHbIl  3aueT — 3TO0 ¢dopMa OLEHKH 3HaHWH, MOJy4eHHBIX
00yJaronUMCcsl IPH W3YYCHUHW JUCIUTLINHBI, TIPH BHITIOJHEHHH KYPCOBBIX POEKTOB, KyPCOBBIX
paboT, HAYIHO-UCCIICIOBATEILCKUX PAaOOT M TIPOXOKJICHUHU MPAKTHK C ATTECTAIIMOHHOM OTICHKOM
COTIUYIHOY, «XOPOIIIOY, «YIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.

Obs3amenvHo 07151 3aNOIHEHUs. npenoodasamenem. YKazovlearomces mpeboeanus u mMemoobl
NpPOBEOeHUs NPOMENCYMOUHOU ammecmayuu.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit
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