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AHHOTaAITUI

JucuunnuHa «AHTEHHBI W YCTPONCTBAa CBEPXBBICOKOM 4YacCTOTBHD» BXOOUT B
00pa3oBaTeNbHYI0 MPOTPaMMy BBICIIETO O0pa3oBaHUsA — MPOTpaMMy CIEIUATUTETa IO
HANpaBlEHUIO  TOATOTOBKM/  cmeruanbHOCTH  25.05.03  «TexHuueckass  SKcITyaranus
TPAHCIIOPTHOTO  PaJAMO000PYJAOBAHUS)  HAMpaBlIeHHOCTH  «TexHuyeckas  IKCIUTyaTalus
PaZMOdNIEKTPOHHOTO  O0OPYIOBaHUS  a’3pONOPTOB M BO3AYIIHBIX Tpacc». JlucuurumHa
peanuzyetcs kapeapoi «Ne2 1.

JucuunnuHa HaneneHa Ha (GOpMHUpPOBaHHE Y BBIITYCKHUKA CIAEAYIOUINX KOMIETCHIIHIA:

OIIK-1 «CmocobeH ucnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATHKH, IUHUIIBI H3MEPEHUS,
byHIaMEHTATBHBIC TPUHITUIIEI M TEOPETUIECKHUE OCHOBBI (DU3UKH, TEOPETHUECCKON MEXaHUKH

OIIK-5 «CriocobeH nmpoBOAUTH U3MEPEHHUS M WHCTPYMEHTAIBHBIA KOHTPOJIb, IPOBOIUTH
00paboTKy pe3yJbTaTOB U OLICHUBAThH TTOTPEITHOCTH

ConepxaHue IUCHUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBS3aHHBIX C MapaMeTpaMu
nepenaronmx 1 npueMubix anTeHH CBY nuanazona. B qucuumirie paccMaTpuBarOTCsl IPUHIIAIT
JNEUCTBUSI, TEOMETPUUYECKUE U DJIEKTPUUYECKHE XAPAKTEPUCTUKH PA3IUUYHBIX THUIIOB AHTEHH:
BUOPATOPHBIX, MIEJEBBIX, PYIOPHBIX, JIMH30BBIX, 3€PKATBHBIX, & TAK)KE HAIIPaBJICHHBIC CBONCTBA
cuctembl u3nydareneil. [IpuBonsarcs cBeipeHus 00 OCHOBHBIX YCTPOHCTBaX (DPHUIEPHOTO TpakTa
CBY jmana3oHa: JOEIUTENSIX  MOUIHOCTH,  BpAlIAIOMIMXCS  COWICHEHHUSX, AaHTEHHBIX
MEepeKIToYaTeNIX U JIp.

[IpenomaBanue NUCHMIUIMHBI TMPEIyCMATPUBAET cCleayionue (GOpMbl  OpraHU3aIHNH
y4eOHOro Tmpolecca: JEeKIUH, jJadopaTopHble paldoThl, caMOCTOATENbHAas pabdoTa CTY/AEHTa,
KOHCYJIbTAIINH, KypCOBOE TPOSKTUPOBAHHUE.

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

OO0masi TpyJOeMKOCTh OCBOCHHSI AMCIMILIMHBI COCTaBIseT 9 3aueTHBIX enuHul, 324
YacoB.

S3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKHID)



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1. Ilenu mpenopaBaHus TUCIMITIMHbI

Henbto npenonaBanus AMCUUIIMHBI «AHTEHHBI U YCTPONCTBA CBEPXBBICOKON YaCTOTHI
(CBY)» sBnserca: (opMupoBaHue MNpo(ecCHOHANBHOM  MOATOTOBKM CHELMAIUCTOB IO
HanpassieHuto 25.05.03 «Texnuueckast 3KCIuTyaTalys TPaHCIOPTHOTO Paio000pyI0BaHUSL» 110
HarnpaBiIeHHOCTH « TeXHu4eckas SKCIUTyaTalus paJuo3IeKTPOHHOTO 000py10BaHHS BO3YLIIHBIX
CyJZIOB U a3pOIOPTOB» B 00JIACTH COBPEMEHHBIX aHTeHH M ycTpoiictB CBY ; o3nakomiieHue ¢
KpYroM npoOieM, CTOSIUX Hepel] pa3padoTYMKaMU aHTEHHO-(QHUAEPHBIX CHUCTEM HA3eMHBIX U
OOpPTOBBIX  PaJMOJIOKALMOHHBIX  CTaHIIMIA; MOJlyYeHHUE TMPAKTUYECKUX HABBIKOB IO
9KCHEPUMEHTAIbHOMY HCCIIEIOBAaHUIO M HACTpoWKe aHTeHH U ycTpoiictB CBY; mnosyuenue
HaBBIKOB I10 pacyeTy U aBTOMaTU3MPOBAHHOMY pacdeTy aHTeHH U ycrpoiictB CBY u ymenue ux
UCIIOJIb30BAaHUS MIPU TEXHUYECKOM OOCITYKMBAaHUUM U HACTPOUKE paMOTEXHUUYECKUX YCTPOMCTB
U CUCTEM , B HAy4HO-MCCJIEI0BATENbCKOW M MPOU3BOACTBEHHON MAESITENBHOCTH B 00JacTsIX
JIOKaLlMOHHOT'0, HABUTAI[HOHHOTO ¥ CBSA3HOI'0 Ha3HAYCHMUS.

1.2. JlucummianHa BXOIUT B COCTaB 00s3aTENIbHONW YyacTH 00pa3oBaTeIbHOM MPOrpaMMbl
BhICIIeT0 oOpa3oBanus (nanee — OIT BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibTratamMu ocBoeHus: OIT BO.

B pesynbrare u3ydeHHs AMCLUUIUIMHBI OOYyYaroIMICs TOJDKEH 00JafaTh CIEAYIOUIMMHU
KOMIETEHIMSIMU WM WX yacTsMHU. KoMIeTeHIMu 1 MHAUKATOPhI UX JTOCTHKEHUS IPUBEJICHBI B
Tabimue 1.

Tabauna 1 — [lepeueHb KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymma) Kon n Kon n naumeHoBaHue WHIUKATOpA
HAaUMCHOBAHUE
KOMTIETCHITHH TOCTHKEHUS KOMITIETCHIIUN
KOMITIETEHITNH
OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI
OIIK-1 Cnocoben
MaTeMaTHKH, €IMHUIBI U3MEPEHUS,
UCIIOJIb30BATh
(dyHIaMeHTAIbHBIC TIPUHITUTIBI U
OCHOBHBIE 3aKOHBI
TEOPETUYECKHE OCHOBBI (PU3UKH,
MaTeMaTHKH, o
S TEOPETUICCKON MEXaHUKH
OIIK-1.Y.1 ymerb npuMeHsATH (PrU3MKO-
O6menpodeccroHanbHbIE | U3MEPEHHS, .
MaTeMaTHYCCKHI armapar Uit PeIIeHuUs
KOMTIETCHITHH byHIaMeHTaIbHBIE
3a/1a4 TEOPETUYECKOTO U MPHUKIATHOTO
IPUHLIUIIBI U
TEOPETUIECKHE xapaktepa
P OIIK-1.B.1 B1ageTh HaBBIKAMU
OCHOBBI (DM3UKH, .
. WCTIOJIb30BAaHUS 3HAHUN MaTEeMaTHKH,
TEOPETUIECKON
(U3MKY ¥ MEXaHUKH TPU PEIICHUN
MEXaHHUKHI
npoheCCHOHATBHBIX 3324
OIIK-5 Cnocoben
MIPOBOJIUTH
U3MEpEeHHUS U
WHCTPYMEHTAJIbHBIMN
by OIIK-5.Y.1 yMeTb UCTIONB30BATh METOUKH
OobmenpodeccuoHanbHble | KOHTPOJIb,
1 000pyA0BaHUE AJIsl TIPOBEICHUS
KOMTICTCHITHH MIPOBOJIUTH .
U3MepeHuit
00paboTKy
pe3yIbTaTOB U
OILICHUBATh
MOTPEITHOCTH

2. Mecro nucuumnssl B cTpykType OI1




JlucuuiuinHa MOKET 0a3upoBaThCs HA 3HAHMSX, PaHEe MPHOOPETEHHBIX 00YJaIONTIMHCS

IIpU U3YYUCHUU CIICAYIOMINX JUCHUTIINH:

- ®uzuka — B pasaciax ((3J'ICKTpI/I‘ICCTBO 1 Maro€Tu3my, «Teopm[ SJICKTPOMArHuTHOTO

IIOJISA»,

- Beicmiast matremaTtuka- B paszaenax «BeKTOpHBIN aHAJIW3 M TEOPUS NOJIDY, «Y paBHEHUS
MaTeMaTH4ecKOM (U3MKM € YacCTHBIMH IPOU3BOAHBIMH» (OCOOCHHO pELICHHUsS YpaBHEHHUH
Jlarumaca, Ilyaccona, T'embmromena), «JluddepeHnmanbHoe W WHTETPAIBHOE HCYUCIICHUEY,
«Teopus psnoBy», «CrneunanbHble QyHKIHW», «MaTpuyHOe HCUUCICHHEY;

- ((PaIlI/IOTeXHI/I‘-IeCKI/IC nermm " CHUTHaJIbD) —

«KonebaTenbHble KOHTYPBD, «DUITBTPBY,
-«Qnexkrpoaunamuka u PPBy

B pazjenax

«JIMUHHBIC JTMHUNY,

3HaHI/I$[, IMOJIYUCHHBIC TIpHU H3YYCHHU MaTcpualia I[aHHOﬁ JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U UCTIOJIB3YIOTCA IIPU U3YUCHUUN APYTUX TUCHHUILIAH:

- «AHTEHHBI U YCTPOMCTBA CBEPXBBICOKOM yacToThl (CBY)»,
- «PagnonokalioHHbIE CUCTEMBI U KOMIUIEKCHIY,

- «[Tpuem 1 0OpaboTKa CUTHATIOBY.

3. O0beM U TPyA0EMKOCTh TUCIUTLTAHBI
JlanHbIe 00 00IIEM OO0BbEeMe AMCUIMUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIIOB Y4eOHOM
paboThI MO AUCIUIUTHHE (M pacpeaesieHne 3TOH TPYJOEMKOCTH MO CeMeCcTpaM) IPEeACTaBICHbI B

Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JTUCITUTUTUHBI

. TpyaoeMKoCTh o cemecTpam
Bun yuebHOM paboThI Bcero NoG No7
1 2 3 4
Oowan mpyooemKocmbs OUCHUNTIUHDL, 9/ 324 3/ 108 6/ 216
3E/ (1ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
Ayoumopnuie 3auamus, BCETo 4ac. 30 16 14
B TOM YHCJIE:
nexrun (JI), (gac) 14 8 6
npaktuyeckue/cemunapckue 3ansatus  (113), ) 2
(dac)
naboparopusie padotsl (JIP), (dac) 14 8 6
KypcoBoii mpoekT (pabota) (KII, KP), (uac) * *
9K3aMeH, (Jac) 18 9 9
Camocmoamenvnasn paboma, Bcero (dac) 276 83 193
Buo npomesrcymounoit ammecmayuu: 3ayer, OK3.
mudd. 3auer, sx3amen (3auer, dudd. 3ay, 3., OK3.
K3 **) OK3.

*k
Ilpumeuanue:  kaHIUIATCKHIA SK3aMEH
* - gachl, HE BXOJIAINUE B ayTUTOPHYIO HATPY3KY

4. CopepxaHue JUCIUTUIMHBI

4.1.

Pacnipenenenue Tpy10eMKOCTH AUCIIUIUIMHBI TIO pa3jiesiaM U BUJIaM 3aHSATHH.

Pa3,Z[eJ'H>I, TCMbI JUCITUIIMHBI U UX TPYAOCMKOCTDb ITPHUBCACHLI B Ta6JII/IL[e 3.

Ta6mmia 3 — Pa3znensl, TeMbl TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Paznenbl, TeMbI qUCIUTIITHBL Jlexuma | 113 (C3)| - JIP KII CPC
’ (dac) (qac) (dac) (qac) (dac)
Cemectp 6
| 05 | 10




Paznen 1. IpuHImne! QyHKIIMOHUPOBAHUS
ycrpoiicts CBY n anTeHH

Tema 1.1 HazHaueHue u poib aHTEHHO-(PHUIEPHBIX
YCTPONCTB B paIMOTEXHUYECKHX CUCTEMAX;

Tema 1.2. Knaccudukanus 1uHMiA nepenayu;
Tema 1.3. OCHOBHBIE 2JIEKTPUUECKHE
XapaKTepUCTHKY JIMHUN NepeauH;

Tema 1.4. PexxuMbl BOJIH B JIMHUSIX NIepeayl;
Tema 1.5.0061mue MeTo1bl COTIacOBaHUS C
Harpy3Kou

Paznen 2. CUMMETpPUYHBIN BUOpaTOp B CBOOOHOM
IPOCTPAHCTBE

Tema 2.1. Pacnpenenenue Toka u 3apsa Ha
TOHKOM BHOpaTope

Tema 2.2. ITone u3iny4eHus CHMMETPUYHOTO
BUOpaTopa B JaibHEH 30HE

Tema 2.3. XapakTepuUCTHKU U3ITyUEHUS
CUMMETPHUYIHOTO BUOpaTOpa

Tema 2.4. CuMMeTpHpYIOIIHE YCTPOMCTBA

10

Paznen 3. HampaBiieHHbIE CBOMCTBA CUCTEMBI
u3Jlydaresen

Tema 3.1. Ilone u3mydeHus: TMHEHHOW CUCTEMBI
usityqareisei. TeopeMa nepeMHOKEHUS.

Tema 3.2. [IpuHiun kayaHus jJyda B
HENOIBIKHOM TUHEHHOU CUCTEME

Tema 3.3. HannpaBneHHbIE€ CBOMCTBA aHTEHHOM
PELIETKH C OCEBBIM M3IIyUYE€HUEM (aHTEHHA
«BOJIHOBOHM KaHAI»)

Tema 3.4. KoMmniekcHble BXOIHbIE COIPOTUBIICHUS
CHUCTEMBI BUOPATOPOB

10

Pasnen 4. llleneBbie usmyyarenu

Tema 4.1. [IpyHUUIT IBOWICTBEHHOCTH U €TO
MIPUMEHUMOCTb B TEOPUH IIEJIEBBIX AaHTCHH.

Tema 4.2. Illenu B BOTHOBO/EC U IIEIICBLIC AaHTCHHBD]

0,5

Paznen 5. OCHOBBI TEOPUU aNlEpTYPHBIX AHTEHH
Tema 5.1. Ilose n3nydeHus MIOCKOU anepTypbl
MIPOU3BOIBHON (HOPMEL.

Tewma 5.2. Bnusiaue aMmiuTy 1HOro 1 (pa3oBoro
pacrpeneseHusl Ha JuarpaMMy HalpaBJIC€HHOCTH.

10

Pa3nen 6.BoIHOBOIHBIE U3ITyUYaTenn

Y pyTIOpPHBIC aHTCHHBI

Tema 6.1. M3my4yeHne u3 OTKPBHITOrO KOHIIA
PSIMOYTOJIBHOTO U KPYTJIOTO

BOJIHOBO/IA.

Tewma 6.2. OCHOBHBIE TUIIBI ATEKTPOMArHUTHBIX

pyIopoB

10

Paznen 7. JINH30BBIE aHTECHHEI
Tema 7.1. Yckopsitolue MeTauInueCKUe JINH3bI

Tema 7.2. JIudnexkTpudecKkue JTUH30BbIC aHTEHHBI




Pasnen 8. 3epKaibHbIC aHTCHHBI

Tema 8.1. Onpenenenue noss B paCKpbIBE U MO
U3Jy4eHUs napabdoJIouIHOTO 3epKaia.

Tema 8.2. Kospduumentr ycunenus (KY) wu
ONTHUMAJIbHBIN YTOJI pacKpbIBa NapadoIoua.
Tema 8.3. /IByx3epKajibHbIE aHTEHHBI

Paszzen 9. DneMeHTHI pHUIEPHOTO TPaKTa

Tema 9.1.T-00pa3Hble AETUTETN MOIIHOCTH
(TpoitHUKN).

Tema 9.2. BonrHOBOIHBIE MOCTBHI.

Tema9.3. AHTEHHBIN TIEPEKITIOYATENIb Ha ICJIEBBIX
MOCTax

Hroro B cemectpe 6:

83

Cemectp 7

Paznen 10.1. HanpaBnenHsle cBOKCTBA JIMHEWHON
CHUCTEMBI U3TydaTesnei

Tema 10.1. Tlone nzny4deHust IMHEUHON CUCTEMBI
WJCHTHUYHBIX M3iIy4arenen. Teopema
NIEPEMHOXKCHHS.

Tema 10.2. @yHKUMSA HAIPaBIEHHOCTU
HEIIPEPBIBHOW JINHEMHON CUCTEMBI
HEHAIIPaBJICHHBIX U3JIy4yaTeseu

TemalO.3. Ilpunuun kayaHus gyya B
HEIOABMKHOW aHTEHHOU PEIIEeTKE
HEHAIMpaBJIEHHBIX U3TydaTesei

Temal0.4. BausiHre pacCTOSHUS MEXIY
u3inydaresnsamu Ha JIH nuHelHou cucteMsl
M3JIydarenen

Temal0.5. HanpaBneHHble cBo¥cTBa cuH(ba3HON
AQHTEHHOM PELIETKU HEHANPaBICHHbBIX
U3JIy4aresen

Tema 10.6. HanpaBiienHble CBOMCTBAa aHTEHHON
PELIETKH C OCEBBIM U3IYyYECHUEM

0,4

14

Paznen 11. [InockocTHBIE aHTEHHBIE PELLIETKU
Tema 11.1. Tlone nznydeHus mIOCKON AByMEPHOU
AQHTEHHOM PEIIETKU

Tema 11.2. Tlone nznydeHust TpéxmepHOM
IJIOCKOCTHOW aHTEHHOM PELIETKU

Temal1.3. MHoroBuGparopHsie cuH(pa3HbIe
AQHTEHHBI

Temal 1.4. CTpyKTypa IJIOCKMX aHTEHHBIX
PEIIETOK U CIOCO0BI pa3MELICHUs U3TydaTenen

0,4

14

Paznen 12. AHTeHHBIE pemIETKH € (a30BBIM
CKaHUPOBaHHUEM

Temal2.1. Cxewmsl puneproro nuranust AP
Tema 12.2. ®AP npoxogHoro tumna

Tema 12.3. ®AP orpaxaTenbHOro TUIIA

0,4

15




Pasnen 13. BoaHOBOHO-1IICTICBEIC aHTCHHBIC
pelIeTKH

Tema 13.1. Buasl BOTHOBOIHO-IIIEIEBBIX
peIIeToK

Tema 13.2 BoarHOBOIHO-IIIEIEBEIE AHTEHHEI C
MEXaHUYECKUM U3MEHEHUEM (azbl

Tema 13.3. AHTEHHBIE PEIIETKH C YACTOTHBIM
CKaHHPOBAHHEM

0,4

15

Paznen 14. MHOroy4eBble aHTEHHBIE PEIIETKH
Tema 14.1. luarpammoo0pa3syromias cxema
bnacca

Temal4.2. [luarpaMmmooOpasyrolas cxema
batnepa

0,4

15

Pa3znen 15. AnTeHHbIE pelIETKY ¢ HETMHEWUHON
00paboTKO# curHana

Tema 15.1. KoppensuuoHHble aHTCHHbBIE
peleTKu

Tema 15.2. AHTEHHBIE PEIIETKH C JIOTMUECKUM
CHUHTE30M

0,5

15

Paznen 16. Konbuessle n nunuaapuueckue @AP
Tema 16.1. AmmmatyaHo-a3zoBoe
pactpezenenue B koiblieBoit AP

Tema 16.2. lHununagpuyeckue GAP

0,5

15

Paznen 17. BuGparopHsle u3irydaTenn
Tema 17.1. KoncTpyKiiun BUOpaTOPHBIX
u3Jlydaresen

Tema 17.2. MUKpPOMNOJIOCKOBBIN U3Ty4YaTeIhb
Tema 17.3. MukponosaockoBasi aHT€HHas
peuetka OpaHKIMHA

Tema 17.4. MIIA ¢ oceBbIM U3ITyYEeHUEM

0,5

15

Paznen 18. PynopHbie aHTEHHBI

Tema 18.1. Pynopa Ha 0cHOBE NPSAMOYTOJIBHOTO
BOJIHOBOJIa

Temal8.2. Konnueckuit pymnop

0,5

15

Paznen 19. CnupasibHble aHTEHHBI
Tema 19.1. llununapudeckas cnupanib
Tema 19.2. Cnupans Apxumena
Tewma.19.3. Jlorapudmuueckasi cnupaib

0,5

15

Paznen 20. Dnements! Tpakta nutanus GAP
Tema 20.1. JInoaHbIi AByXKaHAIbHbBIN
MEPEKIIIOYaTENh Ha BOJIHOBOIHBIX TPOMHUKAX
Tewma 20.2. BonHOBOJHBIE HAIIPABIICHHBIE
OTBETBHUTEIHU

Tema 20.3. dazoBpaniatenu

0,5

15




Paznen 21.@eppuTtoBble yCTpOKCTBa

Tema 21.1. OcHOBHBIE CBOMCTBA ()EPPUTOB B IOJIE
CBU c¢ kpyroBoii noJyisipu3anueit

Tema 21.2. He3anmusble (hazoBpamiaTeinu ¢
MOTIEPEYHBIM TO0JIEM MOAMarHnYMuBaHus Gpepputa
Tema 21.3. deppuToBbIE BEHTUIH € IONIEPEYHBIM 0,5 15
MI0JIEM NMOAMAarHU4MBaHUs

Tema 21.4. ®eppurossiii Y-1EpKyISTOP

Tema 21.5. [IpoxonHo#t dheppuTOBBIT
dazoBpamaTenb Ha MPSIMOYTOJILHOM U KPYTIIOM
BOJIHOBOJIAX

Pa3znen 22. OxoHeuHble Harpy3KH TPAKTOB
Tema 22.1. CoriacoBaHHbIE Harpy3Ku 0,5 15
Tema 22.2. PeakTuBHbBIC HATPY3KH

Brimonnenue KypCOBOI'O IIPpOCKTa

Hroro B cemectpe 7: 6 2 6 193

Hroro 14 2 14 276

IIpakTHueckass IOATOTOBKA  3aKIIOYAaETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
O0yJaromMMHUCS  OMpPENEeNeHHBIX  TPYAOBBIX  (YHKOMH, CBA3aHHBIX C  Oy;ymieu
npodecCHOHATIBHOMN 1€ TENbHOCTBIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUN IPUBEIEHO B Tabmnuiie 4.

. Tabnuua 4 — Cozneprkanue pa3faesnoB U TEM JIEKIIHOHHOTO IIMKJIa

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
Cemectp 6
Paznen 1. [Tpunune! pyHkumoHupoBanus ycrpoiictsB CBY u aHTeHH

Tema 1.1. Haznauenue u posib aHTEHHO-(PHUIEPHBIX YCTPOICTB B
PaIMOTEXHUYECKUX CHCTEMAX;

Tema 1.2. Knnaccudukanus TuHMA nepegayu;

Tema 1.3. OCHOBHBIE 3IEKTPUUECKUE XAPAKTEPUCTUKU JIMHHUNA
nepeaaym;

Tema 1.4. Pexxumbl BOJIH B TMHUSAX NIEpeayy;

Tewma 1.5.0061mue MeTo/1bl COTIIACOBAHUS C HATPY3KOM

Paznen 2. CumMmeTpuyHbIi BUOpaTOp B CBOOOIHOM IIPOCTPAHCTBE

Tema 2.1. Pactipeenienne Toka 1 3apsjia Ha TOHKOM BUOpaTope
Tema 2.2. Ilone wu3iMy4eHUss CHUMMETPUYHOrO BHOpaTOopa B
JlalbHEN 30HE

Tema 2.3. XapakTepuUCTUKH HU3IY4YEHHUS CUMMETPHUYHOIO
BUOparopa

Tema 2.4. CuMMeTpHpYIOIIHE YCTPOKCTBA

Pa3nen 3. HanpaBneHHble CBOMCTBA CUCTEMBI U3JTy4YaTeen

Tema 3.1. [Tone u3nyydeHus CUCTEMBI U3ITydaTeNIeH.

Teopema nepeMHOKEHUS.

Tema 3.2. IlpuHuMn KayaHus Jy4ya B HEMOABUKHOW JIMHEWHOU
cucreme

Tema 3.3. HampaBneHHble CBOICTBA aHTEHHOM pELIETKH C
OCEBBIM M3JTyueHHEM (aHTEHHA «BOJIHOBOW KaHAID»)




Tema 3.4. KoMmmiekcHbIE BXOJHBIE CONPOTHUBIICHUS CHCTEMBI
BUOPaTOpPOB

Pa3nen 4.

[lleneBbie nznyyaTenu

Tema 4.1. IIpuHIMI NBOMCTBEHHOCTH M €r0 IPUMEHMMOCTH B
TEOPUH ILIEJIEBbIX aHTCHH.

Tema 4.2. lllenu B BoHOBOIE

Pa3nen 5.

OCHOBBI TEOpUH ANIEPTYPHBIX AHTCHH

Tema 5.1. Ilosne m3nmyuyeHus IJIOCKON amepTyphbl NMPOU3BOJIBHOMN
(hOpMBL.

Tema 5.2. Bausiaue aMIuinTygHoro u (ha3oBOro pacnpeneieHus
Ha JUarpaMMmy HaIlpaBJICHHOCTH.

Paznen 6.

BosHOBOAHBIE U3ITyYaTeNId U PyIIOPHBIE aHTCHHBI

Tema 6.1 N3nydeHne U3 OTKPBHITOrO KOHIA MPSIMOYTOJIBHOTO
KpYTJIOTO BOJTHOBO/IA.

Tema 6.2. OCHOBHBIE THIIBI AJIEKTPOMAarHUTHBIX PYTIOPOB

Paznen 7.

JIMH30BBIC aHTEHHEI
Tema 7.1. Yckopsmonme METALTMYECKHE JTUH3BI
Tema 7.2. JINANEKTPUYECKUE JINH30BbIE AHTEHHBI

Pa3nen 8.

3epKabHble AaHTCHHBI

Tema 8.1. Onpenenenue moJyis B PacKpbIBE U MOJI U3ITYUYECHUS
napaboJIONIHOTO 3epKaa.

Tema 8.2. Kosdpunuent ycunenus (KY) u onTumManbHbIA yroi
packpbIBa mapadoonsa.

Tema 8.3. /IByx3epKkaibHbIe aHTCHHBI

Pa3nen 9.

DnemMeHTHl GUAEPHOTO TPaKTa

Tema 9.1.T-00pa3Hble AETUTENN MOIIHOCTH (TPOMHUKH).
Tema 9.2. BomHOBOIHBIE MOCTEHI.

Tema 9.3. AHTEHHBIN MTEPEKITIOYaTEh Ha MIEJIEBBIX MOCTAX

Cemectp 7

Pazzen 10.

HanpasneHnHble cBOMCTBA IMHEMHON CUCTEMBI U3J1y4daTesiei
Tema 10.1. TTone uzmydeHust TMHEWHON CUCTEMBI HIEHTUYHBIX
nznyuareneid. Teopema nepeMHOKEHMS.

Tema 10.2. @yHKIMSA HAIPaBIEHHOCTH HENPEPBHIBHOM JINHEHHON
CUCTEMBI HEHANPABICHHBIX U3JIydaTesei

Temal0.3. IlpuHuun kayaHus iyya B HEMOJBUKHOW aHTEHHON
pelIeTKE HEHAIIPABJICHHBIX U3ITydaTeNnen

Temal0.4. BiausiHue paccTosiHuS MexX 1y u3inydarensimu Ha JJH
JIMHEWHOMN CUCTEMBI H3JIydaTelien

Temal0.5. HanpaBnenHble cBOHCTBa cuH(pa3HOW aHTEHHON
pELIETKY HEHAIIPABJICHHBIX U3Iy4aTelen

Tema 10.6. HanpaBieHHble CBOWCTBa aHTEHHON PELIETKH C
OCEBBIM U3ITYyYEHUEM

Pasnen 11.

[1nockocTHBIE aHTEHHBIE PEILETKU

Tema 11.1. Ilone nzny4deHus mIOCKON AByMEPHOU aHTEHHOU
peLETKN

Tema 11.2. Tlone nznydeHust TpEXMEPHOU MIIOCKOCTHOM
AQHTEHHOM PEIIETKU

Temall.3. MHoroBuOparopHbie CHH(pa3HbIE AaHTCHHBI
Temall.4. CTpyKTypa MIOCKUX aHTEHHBIX PEIIETOK U CIIOCOOBI
pa3sMelICHMs] U3JlydaTenen

Pazmen 12

. AHTeHHBIE peméTKU ¢ (Pa30BbIM CKAHUPOBAHHEM




Temal2.1. Cxewmsl puneproro nmuranust AP
Tema 12.2. ®AP npoxoaHoro tuna
Tema 12.3 ®AP oTpaxkaTelbHOTO THUIA

Pasgen 13.

BonHoBOAHO-11IE/IEBBIE AHTEHHBIE PEIIETKH

Tema 13.1. Busibl BOTHOBOJHO-IIIEJIEBBIX PEIIETOK

Tema 13.2 BonHoBogHO-IIIEIEBEIE aHTEHHBI C MEXaHUYECKUM
n3MeHeHueM (a3l

Tema 13.3. AHTEHHBIE PEIIETKU C YACTOTHBIM CKAaHUPOBAaHUEM

Pazgen 14.

MHoroy4eBble aHTEHHbIE PEILIETKU
Tema 14.1. Inarpammoo6pa3ytomias cxema biacca
Tema 14.2. lnarpammoo0pasyromas cxema batnepa

Pasznexn 15.

AHTEHHbBIE PEIIETKU C HEIMHENHOM 00paboTKOM cUrHata
Tema 15.1. KoppensiuuoHHble aHTEHHbBIE PEILIETKH
Tema 15.2. AHTEHHBIE PEIIETKU C JJIOTHUYECKUM CUHTE30M

Pazgen 16.

Konsnessle n mummsaapuueckue @AP

Tema 16.1. AmmutyaHo-pa3zoBoe pacnpeeneHue B KOIbIIEBOM
DAP

Tema 16.2. Hununapuueckue AP

Pazgen 17.

BubGpartopHslie u3nyuaTenu

Tema 17.1. KoncTpyKiuyu BUOPATOPHBIX U3ITydaTesIeu

Tema 17.2. MUKpOIIOJIOCKOBBIN U3ITy4aTeNb

Tema 17.3. MukpornonockoBas aHTeHHas penietka OpaHkirHa
Tema 17.4. MIIA ¢ oceBbIM U3JIydYeHUEM

Paznen 18.

PynopHbie aHTEHHBI
Tema 18.1. Pynopa Ha 0cHOBE NPsAMOYTOJILHOTO BOJIHOBOAA
Tema 18.2. Konnueckuii pynop

Pazgen 19.

CrpasibHbIE AaHTEHHBI

Tema 19.1. lHunuuapudeckas crivpanb
Tema 19.2. Cnupans Apxumena
Tema.19.3. Jlorapudmudeckas cnupaib

Pasznen 20.

OnemeHTsl TpakTa nutanus AP

Tema 20.1. JInoHbII ABYyXKaHAJIbHBIN MTEPEKIIOYATEND HA
BOJTHOBOJTHBIX TPOMHHKAX

Tema 20.2. BoiHOBOHBIE HANIPABIEHHBIE OTBETBUTEIN
Tema 20.3. ®azoBpamarenu

Pasnen 21.

DeppUTOBBIE YCTPOUCTBA

Tema 21.1. OcHoBHBIE cBOMicTBa (hepputoB B mose CBY ¢
KpyTrOBOH MOJIsIpU3anuen

Tewma 21.2. HeBzaumubie (pazoBpamareny ¢ NonepeyHbIM MoJIeM
noJMarHuuMBanus eppura

Tema 21.3. ®eppuUTOBBIC BEHTUIIN € MONEPEYHBIM MOJIEM
MoJAMarHMYUBaHUS

Tema 21.4. ®epputoBsiii Y-IUPKYIATOP

Tema 21.5. IIpoxoaHoii ¢eppuToBbIi (hazoBpalaTenb Ha
IPSIMOYTOJIBHOM M KPYIJIOM BOJIHOBOJAX

Pazgen 22.

OxoHeuYHbIE Harpy3Ku TPAaKTOB
Tema 22.1. CornacoBaHHbIE Harpy3Ku
Tema 22.2. PeakTHBHbBIC HATPY3KH




4.3. TlpakTtuueckue (CEeMHHAPCKHUE) 3aHATHS

TeMmbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6muma 5 — [IpakTrdeckue 3aHATHS U UX TPYI0EMKOCTh

N3 Hux Ne
No | Tewmsbl npaktudeckux | ®opMbl IpakTHUYECKUX | TpPyaOEMKOCTb, |IPAKTHUYECKOM [pasjaeia
/11 3aHATUU 3aHSTUN (dac) MMOATOTOBKH, | JTUCITHII
(dac) JIUHBI
Cemectp 7
1 | Bausinue paccTosiHUs Pentenue 3amau 2 1
MEXKITY
n3iyqaresnsamu Ha JIH
JIMHEWHON CHCTEMBI
HJICHTUYHBIX
W3JIyydaresneu
Bcero 2
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIAOEMKOCTh MPUBEACHBI B Ta0IHIIE 6.
Tabauna 6 — JIabopaTopHble 3aHITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne TpymoeMKoOCTh, | MpakKTUUECKOH | pa3ena
HaumenoBanue 1abopatopHbix paboT Py - | P pasit
/11 (dac) MOATOTOBKH, | JUCIIMII
(dac) JIUHBI
Cemectp 6
1. Hccnenosanue aHTeHHEI THUIIA «BOJHOBOM 2 3
KaHa»
2. HccnenoBanue pynopHbIX aHTEHH C 2 6,7
KOPPEKTUPYIOIIUMU JIMH3AMHU.
3. HccnenoBanue 3epKalibHbBIX aHTEHH 2 8
4. HccenenoBanue 4eTsIpex MIEYHBIX 2 9
BOJIHOBOJIHBIX 3JIEMCHTOB aHTCHHBIX
IepeKIIroyaTenci
Uroro 3a cemectp 6 8
Cemectp 7
1 | UccnenoBanue MUIMHAPUYECKON CIMPATBbHON 2 10
AQHTCHHBI
2. | HccnemoBaHre BOJIHOBOHO-IICICBEIX aHTCHH 2 13
3. | UccnenoBanue  ¢da3supoBaHHOW  aHTCHHOU 2 12
petIeTKU
Uroro 3a cemectp 7 6
Hroro 14




4.5. KypcoBoe npoeKkTupoBaHHe/ BEITIOTHEHUE KYPCOBOM pabOTHI

Ienb KypcoBOro NpoeKTa:

[IpumepHbIe TeMbI 3a1aHUI HAa KypCOBOW MPOEKT MpuBeAeHbI B paznene 10 PII/I.
O0s3arenbHO yKa3aTh TEMbI HA KypCOBOI MPOEKT M BBIAEIUTH A1t Hero Bpems B CPC

4.6. CamocrosTenbHas padoTa 00yJaroIIXCs
Busiel camocTosITeNIbHOM pabOThI U €€ TPYAOSMKOCTh MPUBEICHBI B Tabuuiie 7.

Tabauna 7 — Bunbl camocToaTeIbHON padOThI M €€ TPYJOEMKOCTh

. Bcero
Bun camocrosTensHOM paboThI qac ’ Cewmectp 6, uac Cemectp 7, uac
1 2 3 4
N3yueHune TeopeTHIecKkoro MaTepuaia 53 133

qucturuael (TO)

Kypcoroe npoektuposanue (KII, KP) 40

PacuetHo-rpaduueckue 3ananus (PI73)

Brimonaenue pedepara (P)

[TonroToBka K TEKyIemMy KOHTPOJIIO

ycnesaemoctu (TKY) 10 10

Jomamnee 3aganue (/[3)

Kontposasnble padots! 3a04HuK0B (KP3) 10

I o
OAT0TOBKA K ITPOMECIKYTOYHOU 10 10

arrectaruu (I1A)
Bcero: | 276 83 193

5. Ilepeuensb yueOHO-METOANYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSATEIIbHON PabOThl 00YYarOIIMXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-METOIMYECKHE MaTepUaIbl JIJIsi CAMOCTOSITEIILHOW pabOThl OO0YYaroIIUXCs yKa3aHbl B
ma. 7-11.

6. IlepeueHb neYaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U31aHUN
[lepeyeHp nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI NPUBEIEH B Tadmulle 8.
Tabauna 8— IlepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

HIudp bubnuorpaduueckas ccpuika / URL | KonnuecTBo 3Kx3eMILIsSIpoB
azpec B ounoInoTeKe
(xpome AEKTPOHHBIX
IK3EMIUISIPOB)
Kpsuko A.®., ®epoposa JLA. |50
YJIK621.396.67(075) AHTEHHBI u ycTpoiicTBa
CBEPXBBICOKMX 4YacToT. Yd4eOHOe
BbK 32.845 mocobue. T'VAIL C-IIB -2017r,
K78 c238
Kpsiuko A.®., ®demopoBa JLA. |50
Y/K621.396.67(075) OcHOBBI  TEOpUH U  TEXHUKHU
(a3upoBaHHBIX AHTEHHBIX PEUIETOK
BbK 32.845 VYuebnoe nocobue. I'VAIIL C-IIb -
K78 2017r., c165




BbK 32 848 Bockpecenckuit  JI.U., Toctioxusn | 30

A72 B.JI., MakcumoB B.M., ITonomapes

YK 621.396.67 JLU. Ycrpoiictea CBY u aHTeHHBI
M: Pagnorexnuka, 2006 r.- ¢.376
®enopoBa JILA., T'mankuii H.A., | 45

YJ1K621.396.67;629.7(075.8) | Arokos B.A. Pacuer u

BBK 39.57-5+32.845473 TIPOEKTHPOBAHHE ABHAIIMOHHBIX
AQHTCHH  CBEPXBBICOKMX  YacCTOT.

D33 VueGroe mocobue. ['YAIL C-I1B -
2019r., c145
®enopoBa  JILA., Kpsuxko A.D., |45

VIK621.396.67(075) I'magkuit H.A. BrIcoko4acTOTHBIE
aHTCHHbIE NepeKIIIoYaTeu

BbK 32.845473 PaAMOIOKAIIMOHHBIX CTaHIIUH.

D33 VueGroe mocobue. ['YAIL C-I1B -
2019r., c55

YK 629.735.06 (075) CunsxoB B.A., Heseiikun M.E., | 50

C36 ArwxoB b.A. Cucremsbl u cpeacrsa
PaaMOCBA3M TPaKIaHCKON aBUAIIUU
B METPOBOM JHAala3oHE BOJIH.
Yuebnoe nmocodue. I'VAIL, C.-
116.,2008r. -180 c.

YK 629.735.06 (075) Kpaciok B.H., Ilmaronos O.FO. |50

BBK 39.67 AHTEHHOE obopynoBaHue

.C36 CaMOJIETOB M €ro AKCIUTyaTallus.
Vuebnoe mocobume. I'YAIL, C.-
I16.,2002r. — 4 ..

BbK 32 848 Kpaciok B.H. IIpoektupoanue | 200

A 72 DOAP  npsmoyrompHON  (HOpPMBI.

YIIK 621.396.67 VYuebHoe mocoome. I'YAIL, C.-
116.,1999r. -4 m.i.

YK 629.386.6 Kanamnukos B.C., Herypeit A.B. | 150

bbK 32.85 Pacuer mnapameTpoB MacCUBHBIX

.C12 y3noB CBY wmerogamu Teopun
nenei. Yueobnoe mocobue. I'YAIL,
C.-116., 1999r.-99c.

YK 629.386.6 Kanamnukos B.C., Ilpycos A.B. | 100

BbbK 32.85 Texunueckasa ANEKTPOAUHAMMKA.

.C12 Hanpasnsronue CHUCTEMBI u
HalpaBJiieMble BOJIHBL. YueOHOe
nocooue. 'YAIL, C.-116.,2002r.

-44 c.

YK 629.735.06 (075) Kpacrok B.H. Cospemennsbie | 40

BbBK 39.67 OPUHLMIIBI TOCTPOEHUSI AHTEHHBIX

.C36 cucTeM a’poIIOPTOB. Merton.
paspadotka. I'YAIIL., C.-116., 1999r.

l m. 7.

YK 621.396.67 Kpaciok B.H. Onexrpomaraurtnas | 100
COBMECTHUMOCTh AHTEHHBIX
yCTPOHCTB.  YuebHOe  TmocoOwue.
['VAIL, C.-116., 2002r.

YK 621.396.67 AHTEHHBI u ycrporctpa | 100




CBEpPXBBICOKMX YacToT. PDenoposa
JLLA., Manunos IO.H. IIporpammsl,
KOHTPOJIbHbBIE BOIIPOCHI U
METOANYECKHE yKa3aHHs K
BBIMIOJTHEHUIO KOHTPOJBHBIX padoT
JTVYAIL, C.-116., 2005r. 22c.

YK 621.396.67(075) benouepkosckuii I'.b., 20
bbK 32.845 Kpactok B.H.
b 43 3agaum W pacyeTbl MO Kypcy

«Ycrporictea CBY u aHTEHHBD)
C.116.,2002r.177c

6D2 12 Hpadkun A.JL., 3y3enko B.JL., 33
72 Kucnos A.I'. AHTeHHO-(DHUIEpHBIC
YK 621.396.67 ycrporicta. M.: Cos.paauo, 1974r.
-586c¢.
6®2.02. Mapxos I'.T., Cazonos .M. 5
396.67 M-26 Antennbl. M.: Oneprus, 1975r.-
528¢
(537(JINAIT) T-38) 10.H.{anunos, B.H.Kpacrok, 150

b.T.Huxutun, JI.A.®enoposa
TexHuueckas MEKTPOIMHAMUKA U
anTeHHbl. Y.1.OnekTpoaunamMuka.
Yuyeonoe nocooue. JIMAII, JI.,
1991r.-165c.

621.37(CIIMAII) T-38 IO0.H.Janunos, B.H.Kpactox, 150
b.T.Hukutun, JI.A.®enopoBa
TexHudeckas MEKTPOIMHAMHUKA U

anTeHHbl. U.2. AHTeHHEl. YuyeOHOe
nocodue. JIMAIIL, JI., 1992r.-196¢

621.396.67 (JIUAIT) H-62 Hukutun B.T. Teopus u TexHuka 3
(a3upoBaHHBIX AHTCHHBIX PEIIETOK.
VYuebnoe nmocoodue. JIMAIIL JI.,

1988r. -64c.
YK 629.385.46 BopoObeB E.A. OcHOBBI 20
bbK 39.46 KOHCTPYHMPOBAHUs CYJOBBIX

ycrpoiicte CBY. Jlenunrpan,
Cynoctpoenue, 1985,
240 c.

7. TlepeueHb AMEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»

[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCIMILUIMHBI
MpuBeJIeH B Tadymiie 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pa30BATENbHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTEepHEeT»




URL anpec

HaumenoBanue

http://e. lanbook.com/books/element.php?pll  cid=25&pll
1d=82

I'puropreB U.H. [Ipaktnueckue
KoHCTpykuuu anteHH/ ISBN 5-
89818-061-3

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

Porxammens K.,Kpumke A.
AHTEHHBI.
Tom 1,11-e u31..416 c. ISBN 5-

85648-715-X

http://e. lanbook.com/books/element.php?pll  cid=25&pll
1d=81

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

85648-716-8
http://e. lanbook.com/books/element.php?pll  cid=25&pll | KpaBuenko B.®.,Cupenko
1d=2689 1O .K.,Cupenko
[Ipenomnenue

AJIEKTPOMATrHUTHBIX BOJH
OTKPBITHIMUA PE30HAHCHBIMHU
MogaenupoBaHue U aHAIU3
MEePEXOAHBIX U
YCTaHOBUBILIUXCS MTPOLIECCOB.
®dmmatianT;2011.-320¢c.ISBN

http://e. lanbook.com/books/element.php?pll  cid=25&pl1
1d=403

®ansrkoBckui O.1.
Texanueckas
ANEKTPOJMHAMHKA
2009.-432¢.ISBN 978-5-8114-
0980-8

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

AHTEeHHO-(pHUIEpHBIC
YCTpPOMCTBA U
pacrpocTpaHeHHe PaIuoBOIIH.
VYueOHUK
/T'.A.Epoxun,H.JI.Ko3bipes,Yep
HBIX /

Pen.I'.A.Epoxun, 2007.-491c.

8. IlepeueHb MH(OPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHbp npPOrpaMMHOro OOECHEUEHMs], HCIONb3YyEeMOr0 IpPU OCYILECTBICHUH

O6paSOBaTCJIbHOFO nponecca no JMCHUIUINHE.

[lepeuenp uCHOIB3yEMOr0 MPOrpaMMHOT0 00ecrieueHus IpeicTanieH B Taduuue 10.

Tabnuua 10— IlepedyeHp mporpaMMHOro o0eCcIeyeHHs

Ne i/ HaumeHnoBanue

He npenycmotpeno

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX
OCYIIECTBIEHNH 00pa30BaTEIIFHOTO MPOIecca M0 AUCIUITITHHE

[lepeyenp uCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
tabmuue 11.

CUCTEM,UCIIOJIb3YEMBIX pu

Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBaHue

He npenycmotpeno




9. MarepuanbpHO-TeXHHYECKas 0aza
CoctaB  MaTepuaNbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTENLHOTO MpoIiecca Mo AUCHUILIMHE, IPEACTaBlIeH B Tabmuiel2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHHUECKOH 0a3bl

Ne HaunmeHnoBaHMe COCTaBHOM YacTH Howmep ayantopun
n/n MaTepHaTbHO-TEXHIHUECKOW 0a3bl (mpu HEOOXOAMMOCTH)

JlexuroHHas ay IUTOpHUs

2 | CrnenuanusupoBaHHas gaboparopus «YcrpoiictBa CBY u 14-02 I'acr.
AHTEHHBI»
3 | Kiacc ans npakTHuecKUX 3aHATUN 11-01 BM

10. OuenouHsle CpeaCTBA AJIs IPOBEACHUSI IPOMEKYTOYHON aTTeCTallun
10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTallKU
00ydaromuxcs Mo AUCHUTUINHE IPUBEACH B Tadnuie 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB ISl TPOBEICHUSI POMEXKYTOYHOM aTTeCTAIINH

Bua npomeXyTO4HOM aTTecTaluu IIepedeHb OLICHOYHBIX CPEACTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
3amaumy;
Tectsl.
BrInonHenue KypcoBoro npoekra DKcrepTHas OIlEHKa Ha OCHOBE TPeOOBaHUMN K
COJIEP’KaHUIO0 KYPCOBOTO IIPOEKTA.

10.2. B kauecTBe KpUTEpPHEB OICHKM YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHUSA)
KOMITETEHIINI OOYyYalONMMHCS TPUMEHSETCS] S-0ajuibHas IIKaja OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETeHIIN, KOTOpasi puBeAeHa B Tadnuie 14. B Teuenune cemectpa MOXKET UCHIOTB30BATHCS
100-6annpHas  IIKajJa  MOJYJIbHO-PEHTHMHTOBOM  cHCTEMBbl ~ YHHUBEpPCUTETa,  IpaBHiIa
HCIIOJIb30BaHUSl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu ornieHku ypoBHs chOpMHPOBAHHOCTH KOMITETEHIIUN

OreHKa KOMIIETEHIINHI

XapakrepucTrka c(hOpMUPOBAHHBIX KOMITCTEHIIUIA
5-0OaiuIbHAas IIKaIa P p (op

— oOyyaromuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBIN
MaTepHal;

— YBCPCHHO, JIOTUYHO, IMOCJICAOBATCILHO U I'PAMOTHO €0 U3J1aracrt;

— ONUpAasCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIBHOW JIMTEPATYPHI,

«OTIIHYHOY J
GATTCHOY TECHO MPUBS3bIBACT YCBOCHHBIC HAYUYHBIE MOJIOKEHUS C MPAKTHIECKOMN
JIESITCIIBHOCTHIO HATIPABIICHUS;
— yMeno 000CHOBBIBAET U APTYMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJTaeT BBIBOALI M 00OOIIEHHS;
— CBOOOJIHO BJIAQJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX MOHITHA.
— 00ydJaromuics TBEPI0 YCBOWI MPOTPaMMHBIA MaTepuall, TpaMOTHO U
[0 CYIIeCTBY HW3JIaracT ero, ONUpasch Ha 3HAHUS OCHOBHOMU
JINTEPATYPEL;
«XOPOLLIO» PatyphL, o
— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEI;
«3a4TEHO»

— YBSI3BIBACT YCBOCHHBIC 3HAHUSI C MPAKTHYECKON JESITEIHHOCTHIO
HATIPABIICHUS;
— apTYMEHTHPYET Hay4YHbIE MOJIOKEHUS;




OreHKa KOMITETEHIN

5-0ajuIbHAas IIKaIa

XapaxrepucTrka COpMHUPOBAHHBIX KOMITETEHIHI

— JIeJTaeT BBIBOJBI M 0OOOIIECHHUS;
— BJIAJIEET CUCTEMOM CMEIMATU3UPOBAHHBIX TTOHSATHM.

— 00ydJaronuics yCBOMWI TOJIBKO OCHOBHOW MPOTPaMMHBIM MaTepua,
[0 CYIIECTBY H3JaraeT €ro, ONupasch Ha 3HAHUS TOJILKO OCHOBHOM

JUTEPATYpHI;
Y IORICTBOPHICIHEDY | JIOITyCKAeT HECYIIECTBEHHbIE OIIMOKH U HETOUHOCTH; 5
GATTOHOY — MCIIBITBIBAET 3aTPyJHEHHs] B NPAKTUUYECKOM IPUMEHEHUH 3HAHUHN
HaIpPaBJICHUS;
— cnabo apryMEeHTUPYET Hay4YHbIE MTOJIOKEHUS;
— 3aTpyHsAeTCs B (POPMYJIUPOBAHUN BBIBOAOB M 0000IICHUIA;
— YaCTMYHO BJIJI€ET CUCTEMOM CHEeNMAaIN3UPOBAHHBIX MOHATHH.
— o0yyJaromuiicss He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuaia,
ey TORICTRODHTEIEHO | JIOMyCKaeT  CYUIECTBEHHBbIE  OMIMOKH | HETOYHOCTH TP
HE SATICHOY paccMOTpeHHH Npo0sieM B KOHKPETHOM HalpaBlIeHUH; 5
— MCIIBITBIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUN 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYUHbIE TIOJIOKEHUS;
— He (hOpMYIUPYET BBIBOJOB U 0000IICHHIH.
10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI U UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 5K3aMeHa MpecTaBieHsl B Tadmuue 15.
Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Ne n/mt Kox
[Tepeuens BOmpocoB (3a1a4) AJisl DK3aMEHa
MHAMKATOpa
l. XapakTepUCTUKH aHTEHH: aMIUINTy1Hasl QyHKIUsS HanpaBiaeHHocty , | OIIK-1. 3.1
HOJISIPU3ALMOHHAS XapaKTepPUCTUKA U MOJISPU3ALIMOHHAs IUarpamma,
KHA, KII, KY, KUII, nelictBytomas QJIMHA, MOIIHOCTh U3ITy4YEHUS,
COIIPOTHUBJICHUE U3JTYYCHHs], BXOAHOE CONPOTUBJICHHUE.
2. Pacnpenenenue Toka u 3aps10B B IPOBOAAX CHMMETPUYHOIO OIIK-1.V¥.1
BUOpaTopa.
3. ITone u3nyyeHnuss CUMMETPUIHOTO BUOpATOpAa. OIIK-1.V.1
4. AmrunTy1Hast pyHKIUS HalIpaBJICHHOCTH BUOpATOpa B AMAIIA30HE OIIK-5.V.1
4acToT.
5. MoutHocTh n3nmyuenus, conporusienue n3nydenus, KHJI u KIIJ] OIIK-1.3.1
CHMMETPUYHOTO BUOpaTopa.
6. BxonHoe conpoTuBieHne BuOpaTopa U mupokomnosocHsie Buobpatopsl | OIIK-5.V.1
7. CuMMeTpUpyIOIMe yCTPONUCTBA ISl MUTAHUS TIPOBOJIOYHBIX AaHTCHH OIIK-1.V¥.1
KOaKCHAJIbHBIMU JIMHUSIMU IIEpeAayn.
8. [Tone u3nyyeHus TMHEHHON CUCTEMBI SKBUJIUCTAHTHBIX UACHTUYHBIX OIIK-1.V¥.1
uzny4dareneid. Teopema nepeMHOKEHHMSL.
9. IIpuHIMIT Ka4aHUs JTyda B HETIOJABUKHOM JIMHEMHOW CHCTEME OIIK-1.3.1
M3JIy4YaTelIeh.
10. HamnpaBnennbie cBOiCTBA TMHEHHOW CHH(pA3HONW CHCTEMBI OIIK-1.B.1
U3JIy4aTelIeH.
1. HanpasieHnHbie cBOMCTBA TUHEMHON cUCTEMBI ¢ 0ceBbIM M3nyyeHuem. | OIIK-1.B.1




12.

JnarpaMMbl HaPaBJIEHHOCTH AHTEHHBI «BOJIHOBOM KaHa» B E u H-
IIJIOCKOCTSIX

OIIK-5.Y.1

13.

OyHKIMS HAMPABICHHOCTHU IJIOCKOCTHOW aHTEHHOW PEIIETKH.

OIIK-5.V.1

14.

B3anmMHuoe BiustHue BUOpaTopoB, paboTaroniux B cucteme. BxoaHoe
COIIPOTHUBJIEHUE, COOCTBEHHOE, B3aUMHOE

OIIK-1.B.1

15.

CHUMMeTpHYHBII TOPU30HTAIILHBIN BHOPATOP HAJ| TOBEPXHOCTHIO
3emin.

OIIK-1.B.1

16.

CHUMMETpHUYHBIN BEPTUKAILHBIN BUOPATOP HAJ MOBEPXHOCTHIO 3EMIIH.

OIIK-1.B.1

17.

HecummeTpryHbiil BEpTUKaJIbHBIN BUOPATOP HAJl HOBEPXHOCTHIO
3emiu. I'- u T- oOpa3Hble aHTeHHBI. [IpOTHBOBECH! U 3a3eMIIEHUS, UX
KOHCTPYKULUS U HA3HAYCHHE

OIIK-1.B.1

18.

ITpuHIUIT TBOMCTBEHHOCTH U €TI0 IPUMEHEHUE I ONIPEACIICHUS
XapaKTEPUCTHK M3JTyUEHHsI NN B IFIOCKOM O€3rpaHMYHOM JKpaHe.

OIIK-1.3.1

19.

I/I3.quaIOIJ_II/IC eIk B BOJIHOBOAEC. BI/I,Z[BI BOJIHOBOJHO-IICICBBIX
AHTCHH.

OIIK-1.3.1

20.

Meroasl pacdera 1osis U3JIy4eHUs alepTypHbIX AaHTCHH. BHYTpeHHss
Y BHEIIHAA 3ana4u. [IpuHImMn sKkBUBaneHTHBIX TOKOB. [loie
M3JTYYCHHUS TUIOMAAKH TPOU3BOJIEHON (DOPMBI.

OIIK-1.V.1

21.

[Tone m3nyuenus cuHdazHo IPSIMOYTOJIBHOMN TIIOMIAKH C
MOCTOAHHBIM U KOCUHYCOUAAJIbHBIM 3aKOHaAMHU PACTIPCACIICHUA
aAMIUIATY IbI TTOJISL.

OIIK-1.B.1

22.

Bnusinue pa3nuyHbIX 3aKOHOB pacrpezeneHus ¢pasbl 10 pacKpbIBY
AHTEHHBI HA MarpaMMy HalpaBJICHHOCTH.

OIIK-1.B.1

23.

E - miockocTHOM cexTopuanbHbIi pymnop. ['eomerpruueckue
napaMmeTpsl. OnTumanbeHeli pynop. Ilose B packpbiBe u none
U3JIy4eHUS

OIIK-1.B.1

24.

H - mnockocTHOM cexTopuansHbii pynop. ['eomerpuueckue
napameTpsl. OnTuManbeHeli pynop. [lose B packpbiBe u nose
U3ITyYEHUs

OIIK-1.B.1

25.

JusnexkTpuueckas TMH30Bask aHTEHHA. ['eoMeTpuuecKue napameTpsl.
[Tpuniun padotel. YpaBHenue npoduis. [lone B packpsiBe U mose
U3JTy4YEeHHUS.

OIIK-1.B.1

26.

MeraiutonnacTruH4YaTas JMH30Bask aHTeHHA. |'eoMeTpuueckue
napameTpsl. [Ipuaiun padotel. YpaBuenue npoduis. [lome B
PACKPBIBE U T0JIE U3JIYUYCHHUS.

OIIK-1.B.1

27.

30HMPOBAHUE JTUH30BBIX AaHTCHH. Y paBHEHHS Tpoduiien
30HUPOBAHHLIX JIMH30BbIX AHTCHH. HpeI/IMYH_IeCTBa 1 HEAOCTAaTKHU
30HUPOBAHUS.

OIIK-1.V.1

28.

[Tapabonuueckue 3epKaibHbIe AaHTCHHBL. Y paBHEHHE TIPOQUIIS
napaboJou/1a B MOJISIPHOM U IEKapTOBOM cucTeMax koopauHat. [lone B
packpsie. KY, KHJI, KUII, KIIJI. OnTrManbHbIi yrosa pacKpblBa.

OIIK-1.V.1

29.

Mertoabl ycTpaHeHHsI peakLny 3epKajia Ha 00JIydaTellb. 3epKajio ¢
OBOPOTOM INIOCKOCTH MOJIIPU3ALINU.

OIIK-1.B.1

30.

CnocoObl (popMUpOBaHUS TUarpaMMbl HalIPaBJICHHOCTH BUAA
«KOCEKaHC».

OIIK-1.B.1

31.

Ccepuueckast aHTEHHA C IIUPOKUM YTJIOM KadaHus jiyda. [IpuHuumn
pabotel. ['eomMeTpruecKue mapaMeTpel.

OIIK-1.B.1

32.

JByx 3epkanbHas anTeHHa Kaccerpena. [Ipunuun paboTsl.
I'eomeTpryeckue mapaMeTpsl.

OIIK-1.B.1




33.

JIByx 3epkanbHas anteHHa ['peropu. [Ipunuumn paboTsl.
["'eomeTpHUyEeCcKUE TapaMeTpBbl.

OIIK-1.B.1

34.

JIByX 3epKkaibHas aHTEHHA C TNIOCKUM 3€pKajioM 3a 00IyyaTesieM.
[Tpuniun paboThl aHTEHHBI U 3€pKaJia C TIOBOPOTOM IIOCKOCTH
NOJIIPU3ALIUU

OIIK-1.B.1

35.

XapaKTepUCTUKH U PEKHUMBI BOJIH B JIMHUAX Nepeaaun. Hanpsoxenue
cyMMapHoi BosiHbl. BxogHoe conpotuBienue. KoadgdunnrenTsr
Oery1iei 1 cTosiueii BOJIHBI. Y CIIOBHE CYIIECTBOBAHUS B JIMHUU
Oery1ei BOJHEI.

OIIK-1. 3.1

36.

JInnus KopoTKO3aMKHYTasi Ha KOHIIE. Pacnipenenenue cymmapHou
BOJIHBI TOKA U HanpsbkeHus. Bxognoe conporusnenue. [Ipumepst
UCIIOJIb30BAaHUsl B TEXHUKE AHTCHH

OIIK-1. 3.1

37.

PazoMkHyTas Ha koHUE auHUS. Pacnipenenenrne cyMMapHOUl BOJIHBI
TOKa U HarpshkeHus. BxogHoe conporusiienue. [Ipumepsl
WCIIOJIb30BAaHUsI B AHTEHHOM TEXHUKE.

OIIK-1. 3.1

38.

T-o06pa3ubie coequnaenyst Tuaul nepexaqn. E u H- miockoctHbIe
BOJIHOBOJIHBIE TPOMHUKH. DKBUBAJICHTHBIE CXEMBI. Y CIIOBHS
BHYTPEHHETO COTJIaCOBaHUsA. PEaKTUBHBIE 3JIEMEHTBHI, HCIIOJIb3YEMbIE
JUIsl COTJIAaCOBAHMSI BOJTHOBOAHBIX TPOMHUKOB. [IpMeneHne
TPOVHUKOB.

OIIK-1.B.1

39.

JIBOITHOM BOTHOBOIHBIN TPOWHUK. KOHCTpYKIIMS, IPUHIIUT pabOThI U
CBOMCTBA.

OIIK-1.B.1

40.

AHTeHHBIN Nepeknoyarensb UMIynbcHol PJIC Ha nBOMHBIX
TPOMHHUKAX

OIIK-1.B.1

41.

Jymuiekcep Ha aBoiHBIX T-mocTax npu pabote PJIC Ha ogHy aHTEHHY
B HEIIPEPBIBHOM PEKUME.

OIIK-1.B.1

42.

Kousb1ieBoii BOTHOBOAHBIN MOCT. Y clioBHE BO30YKICHUS TUIeYa, €CITU
KOJIBII0 cBepHYTO B E-tutockoctu (H-tutockoctn). da3bl BOJIH Ha
BBIXO/IaX U3 IUIeY MOCTa ( BEKTOPHBIE AMArPAMMBbI IIPY MUTAHUH U3
Pa3HBIX TUICY).

OIIK-1.B.1

43.

AHTEHHBII NIepeKIoyarTeib npuemM-nepeaada ummyiabcHoi PJIC Ha
KOJIBLIEBBIX MOCTAX.

OIIK-1.B.1

44.

[IleneBoii BonHoBoAHBIN MocT. KoHcTpyknus. ['eomerpuueckue
napameTpsl. [Ipuniun pabotel. BekTopHble iuarpaMMbl CUTHAJIOB Ha
BBIX0JIaX MOCTA.

OIIK-1.B.1

45.

AHTEHHBII NIepeKIoYaTenb npuemM-nepeaada ummnyiascHon PJIC Ha
LIEJIEBBIX MOCTaX

OIIK-1.B.1

46.

Jymiekcep Ha mieneBbIx MocTax npu padote PJIC Ha onHy aHTEHHY B
HENPEPHIBHOM PEKUME.

OIIK-1.B.1

47.

HanpaBiieHHBIM BOJTHOBOAHBIN OTBETBUTEND C IByMSI OTBEPCTUSAMU
CBsI3U Ha y3KoU cTeHKe. KoHCTpyKus, reoMeTpudecKue u
AIIEKTPUYECKHE MTapaMeTpbl, NPUHIMI padoThl. [IpumMepsl npruMeHeHus
HO.

OIIK-1.B.1

48

HO c tpems oTBepcTHAMU CBSA3M Ha y3KoW cTeHKe. KoHcTpykius,
reOMETPUYECKUE U DJIEKTPUUECKHUE TapaMeTPhl, IPUHLUI pabOTHI.
[IInpoKonoIOCHBIE CBOMCTBA.

OIIK-1.B.1

No i/t

[Tepeuyens BonpocoB (3amau) amst sk3amena Cemectp 7

Kon
WHIUKAaTOpa

ITone u3nyyeHus: TMHENHON PEIIETKA UIECHTUYHBIX U3JIydaTelIeH.
TeopeMa nepeMHOKEHUS

OIIK-1.3.1.




2. MHOXUTENb PENIETKA PAaBHO aMIUIMTYIHBIX SKBUIUCTAHTHBIX OIIK-1.V.1
u3JIydaresnel ¢ MporpecCUBHBIM MUTaHUEM N0 dasze.

3. OyHKIMS HAMPABICHHOCTH HEMPEPHIBHOM JIMHEHHON CUCTEMBI OIIK-1.B.1
U3JIy4aTelIeH.

4. [Tpunun kavanus gy4da B pa3zupoBaHHON aHTCHHOM pEIIeTKe OIIK-1.B.1
M30TPOIHBIX U3TydaTene

5. Bnusinue paccTosiHusA MEXIy U3TydaTesIsIMU Ha JUarpaMmy OIIK-5.V.1
HAIPaBJIEHHOCTH AHTEHHOW PELIETKH.

6. HanpasieHHble CBOWCTBA aHTEHHOM pelIeTKH CUH(a3HbIX OIIK-1.B.1
HEHaNpaBJIEHHBIX U3IydaTenaeil

7. HarmpaBieHHbIE CBOMCTBA aHTEHHOM PEILIETKY HEHAIPABIICHHBIX OIIK-1.B.1
U3Jy4yaTesel ¢ OCEBbIM M3Iy4eHHEM. AHTEHHA «BOJIHOBOM KaHAI.

8. AHTeHHas pelleTKa U3 AByX CUH(pa3HbIX HEHANPaBIEHHBIX OIIK-5.V.1
u3iyqaresed. JluarpaMMbl HalIpaBIC€HHOCTH IIPU PA3IUYHBIX
PACCTOSIHUSAX MEXY M3Iy4yaTesIMU.

9. AHTEHHas pelieTka u3 AByX MPOTHBO(A3HBIX HEHANIPABICHHBIX OIIK-5.V.1
u3aydareneld. JlmarpaMMbl HalpaBIEeHHOCTU IPU PA3IHUHBIX
PAacCTOSHUSAX MEXKIY U3IydaTeNsIMU

10. JlnarpaMmbl HaIlIpaBI€HHOCTH AaHTEHHOW PELIETKU U3 IBYX OIIK-5.V.1
HEHAIPABJICHHBIX U3JIyyaTesael IpU PacCTOSHUSAX MEXIY HUMHU A4 u
caBure o (aze Mexxay ToKamu /2.

1. Brusiaue sxpana Ha u3nydeHue BuOpaTopa. MeTo1 3epKabHBIX OIIK-1.V.1
n300paKECHHH.

12. OyHKIMS HAMPABIECHHOCTHU IJIOCKOCTHOM IByXMepHOM u TpexmepHoir | OIIK-5.V.1
AQHTEHHOM PELIETKH.

13. CrpyKTypa MJIOCKUX aHTEHHBIX PELIETOK M CIIOCOOBI pa3MeIleHHsI OIIK-1.V.1
u3Jlydaresen

14. CxeMmbl (puepHOro MUTAHUS AHTEHHOHN peIIeTKU C (pa30BbIM OIIK-1.V.1
CKaHHPOBAHUEM JIy4a.

15. Qda3upoBaHHas aHTEHHAs PELIETKA IPOXOAHOIO THIIA C OIIK-1.V.1
MPOCTPAHCTBEHHBIM MUTaHUEM. AMIUTUTYAA U (a3a 1moJis Ha
U3J1Y4aloLIeM pacKpbIBe.

16. @da3npoBaHHasl AaHTEHHAsI PEHIETKA OTPAKATEIBHOTO TUIIA C OIIK-1.V.1
IPOCTPAaHCTBEHHBIM MUTAaHUEM. AMIUTUTYAA U (a3a 1oJis Ha
M3JyYaIOLIEM PacKphIBE.

17. BonHOBOAHO-11I€7I€BBIE AaHTEHHBIE PELIETKU CO CKaHupoBaHueM jyda. | OIIK-1.B.1
[Ipumepbl KOHCTPYKTUBHOTO BBINMOJIHEHHS AP ¢ IMPOKUM CEKTOpOM
CKaHHUPOBAHMSI.

18. MHoroyueBasi aHTE€HHasi peuieTka mocjie10BaTEILHOIO MUTAHUS C OIIK-1.B.1
JauarpaMMoo0pasyromeit cxemoit biacca.

19. MHoroyueBasi aHTeHHas1 penieTka napauieIbHOro MUTaHUs C OIIK-1.B.1
JuarpaMMoo0pasyromeit cxemoit batnepa.

20. AHTEHHBbIE peleTKH ¢ 00paboTKO curnaia (koppensuuoHHbie AP u OIIK-1.B.1
AP ¢ TOTUYE€CKUM CHHTE30M).

21. Kounbuesas gasupoBanHas aHTeHHas pemeTka. [IpuHuun paboTs! 1 OIIK-5.V.1
nose uziyyeHust AP.

22. KoHcTpyKuuu BUOPaTOPHBIX aHTEHH, UCTIONb3yeMbIX B PAP. OIIK-1.B.1

23. CuH(pa3Ho-ropU30HTaIbHAsI BUOpATOpHAsl aHTEHHAs PeLeTKa U OIIK-1.B.1
MHUKpPOINOJIO0CKOBasi aHTeHHa PpaHKinHa. KoHCTpyKIMs, NpUHIHI
paboTHL.

24. BoHOBOIHO-111€JIEBBIC U3JIYYaTENIM U AHTEHHBIE PEIIETKY Ha UX OIIK-1.B.1




OCHOBC

25. BonHoBoaHbIE M pynopHbIE u3ny4areau B AP Ha X OCHOBe. OIIK-1.B.1

26. JnanekTpudeckne cTep KHEBbIE n3nydarend U AP Ha UX OCHOBE OIIK-1.B.1

27. [{unuHpuyeckas cnupajibHas aHTeHHa U AP Ha ee ocHOBe. OIIK-1.B.1

28. [Tpuniun paboThl ¥ reoMeTprUYecKue napaMerpsl cnimpanu Apxumena | OIIK-1.3.1.

29. [TpuHuMn paboThl ¥ TEOMETPUUECKUE TAPAMETPHI PABHOYTOJILHOM OIIK-1.3.1.
TUIOCKOM CTIMpau

30. MuxkpornonockoBslii n3nydarens. Konctpykuus, pacnpeaenenue TokoB | OIIK-5.V.1
U TOJIeH, n3ydaeMas moJIsipr3alusl.

31. [TpunIun paboThl ¥ KOHCTPYKIMU MeXaHH4YecKuX (a3oppamareneii va | OIIK-1.3.1.
OTpe3Kax JIMHUN NepeadH.

32. Mexannveckuii (pazoBpaiaresb Ha JBOWHOM BOJTHOBOJIHOM OIIK-1.B.1
TPOVHHUKE.

33. Mexanndeckuii (pazoBpaiiaress Ha BOJHOBOJHOM IIEJIEBOM MOCTE. OIIK-1.B.1

34. KommyTarmonsslil pa3oBpamaTens 0TpaxaTeabHOTO THIIA Ha OIIK-1.B.1
OTpe3Kax JIMHUM Nepeayn.

35. [TpoxoaHOI KOMMYTaIIMOHHBIHN (ha30BpaIaTeIh HA JTBOWHOM OIIK-1.B.1
BOJIHOBOJIHOM TPOMHHUKE.

36. [TpoxoaHOI KOMMYTAIIMOHHBIHN (ha30BpanIaTE b HA BOJTHOBOJIHOM OIIK-1.B.1
IIeJIEBOM MOCTE.

37. [TpoxoaHOii KOMMYTaIIMOHHBIHN (azoBpamaTenb Ha nepekmodaembix | OIIK-1.B.1
OT pe3Kax JIMHUH Nepeayu.

38. CxeMbl KOMMYTAIMOHHBIX (ha30BpaIaTeIeii Ha OTpe3Kax JTUHUN OIIK-1.B.1
nepeaayu, o0ecreunBaloye JUCKPEeTHOEe U3MEeHEeHHe (asbl B
m3nyyarensax AP.

39. Konctpykunn AP ¢ nocnenoBaTenbHbIM pacupenenenneM momuoctu | OIIK-1.B.1
Y KOMMYTallMOHHBIMU (ha30BpalllaTeNIIMU Ha IIEJIeBBIX MOCTaX

40. Konctpykunn AP ¢ nocnenoBaTenbHbIM pacupenenenneM momuoctu | OIIK-1.B.1
Y KOMMYTAllMOHHBIMU (ha30BpalllaTe/IIMU Ha IIEJIEBBIX MOCTaX

41. Perynupyemblii 1enuTens MOIHOCTH HA JBOWHBIX BOJHOBOIHBIX OIIK-1.B.1
TPONHHUKAX.

42. . Perynupyemsblii 1eauTenb MOIHOCTH HA IIEJIEBBIX BOJTHOBOIHBIX OIIK-1.B.1
MOCTax.

43. . Hamaranuennsiit ¢peppur B mojge CBY. OIlK-1.3.1.

44. ®eppuToBbIii (hazoBpalaTenb Ha NPSIMOYTOJIbHOM BOJIHOBOJIE OIIK-1.B.1
Pemxupa Cnencepa.

45. @eppuToBbIii (pa3oBpamaTesas Ha KPYIrJIOM BOJIHOBOJE ¢ BosHOU Hii. OIIK-1.B.1

46. deppuTOBHIi (azoBpamiaTeNb Ha MPSIMOYTOILHOM BOJTHOBOJIE C OIIK-1.B.1
MOINIEPEYHO-HAMATHUYEHHOM TJIACTUHOM.

47. DeppuTOBBIN Y-IIUPKYIATOP U €r0 MPUMEHEHHE OIIK-1.B.1

48. JIByxKkaHanbHbIN (EeppUTOBBIN NEPEKITIOYATEND OIIK-1.B.1

Bomnpocs! (3agaun) mis 3adera / nud¢. 3adera npencTaBieHsl B Tadmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3agau) s 3aueta / qud . 3agera —

Y4eOHBIM IIIAaHOM HE IPEYCMOTPEHO

npeICTaBICHBI B Tabmwie 17.
Ta6muma 17 — [lepedyeHs TeM 111 KypCOBOTO POSKTHUPOBAHMSI/BBITIOTHEHUS KyPCOBOH pabOTHI

[lepeuenp TeM ns KypcOBOTO MPOEKTUPOBAHUS/BBIIONHEHUSI KypCOBOM pabOThI




Ne i/t

[TpuMepHBIii IepedeHb TeM IS BBIOJIHEHHS KypCOBOW PabOThI / BBITOIHEHHS
KyPCOBOTO IIPOCKTa

[Iupokonuana3oHHas 3epKajbHas aHTCHHA paanoTeneckona (Tun aHTeHHOM
cucteMsl - [Tapabonnyeckoe 3epkaio, 00IydaeMoe IMIMHIPUIECKON CTUPAIIBIO).

[TapabGonuueckoe 3epKalio ¢ BOJTHOBOJIHO-BUOPATOPHBIM 00TydaTeieM U3 ABYX
BHOPATOPOB 0OPATHOTO M3IIYYCHHS, BO30YKIaEMBIX OTKPBITBIM KOHIIOM
MMpsAMOYTOJIbHOT'O BOJTHOBOJA

[TapaGosnmueckoe 3epKao ¢ BOJTHOBOAHBIM JBYX IleNieBbIM 00ydaTenem Katiepa
00paTHOIrO U3JTYYEHHUSI.

[Tapabonnyeckoe 3epKajio C BOJIHOBOIHO-BHOPATOPHBIM 00JTydaTesIeM U3 YeThIpex
BUOPATOPOB OOPATHOTO M3ITYUEHUS

[Tapabonnyeckoe 3epkasio, 001ydaeMoe TUPAMUIATBHBIM PYTIOPOM

a

[TapabGosinyeckoe 3epkaio, 00JydyaeMoe KOHHYECKUM PyIOpOM

[TapaGonuyeckuit HUIUHAP, 00TydaeMblid TMHEWHON CHCTEMOM MOIYBOIHOBBIX
CUH(a3HbIX I1eJIeH, MPOPE3aHHbIX Ha IIMPOKON CTEHKE MPSIMOYTOJIbHOTO BOJHOBOA
CO CMEULICHUEM B IIaXMAaTHOM IOPSIKE OTHOCUTENBHO €r0 OCU

[Tapabonmyeckuii MIMHIP, 00TyIaeMblil JIMHEHHOW CHH(pA3HON CHCTEMOI
MOJTyBOJIHOBBIX BUOPATOPOB, PACTIONOKEHHBIX HA BHICOTE h=A/4 HaJ IIUPOKON
CTCHKOM MPSIMOYTOJIHHOT'O BOJIHOBOJIA HA PACCTOSIHUH d=//2 pyT OT Apyra

JlmdnexkTpudeckas TMH3a, 00IydaeMasi IipaMuIaIbHBIM PYTIOPOM

JuanexTpudeckas uH3a, 00aydaeMasi IMHEWHONW CHCTEMOM TTOJTyBOJTHOBBIX
cHH(]Aa3HBIX IIeJIei, TPOPE3aHHBIX Ha ITUPOKON CTEHKE MPSIMOYTOJIBHOTO BOJHOBOIA
CO CMEIICHHEM B IIIaXMaTHOM IOPSIIKE OTHOCUTENBHO €r0 OCH

11.

JlMsnekTpuueckas JInH3a, 00ayyaeMast TMHEHHON CUCTEMOH TMOTyBOJTHOBBIX
BHOPATOPOB, PACTIONOKEHHBIX Ha BBICOTE 1=//4 HaJ MIUPOKON CTCHKOMN
NPSMOYTOJIBHOTO BOJIHOBOJIA HAa PACCTOSHUM d=//2 ApYT OT Ipyra

12.

MerTanonnacTuHyaTas JIMH3a, o0ay4yaemMasi MMpaMUAAIbHBIM PYTIOPOM

13.

MerannonnactTuHyaTas JIMH3a, o0ay4yaemasi JTUHEHHON CUCTEMOM MOIYBOIHOBBIX
CHH(]a3HBIX IIeJIel, TPOPE3aHHbIX Ha IIUPOKON CTEHKE MPSIMOYTOJIBHOIO BOJHOBOIA
CO CMEIIICHUEM B IIAXMATHOM IOPSIIKE OTHOCUTEIBHO €0 OCH

14.

MerastomacTuH4aras JIMH3a, 00JyyaeMasi JIMHSHHON CUCTEMOM MOy BOJTHOBBIX
BHOPATOPOB, PACITOJIOKCHHBIX HA BBICOTE 1=A/4 HaJ NIMPOKON CTEHKON
MPsIMOYTOJIBHOT'O BOJIHOBOJIA HA PACCTOSIHUU d=//2 pyT OT Apyra

15.

AHnTeHHas pelieTKa N3 MUIMHAPUYCCKUX CIITUPATIbHBIX H3J'Iy‘l€lTCJ'I€fI C
9KBUJAUCTAHTHBIM PACIIOJIOKCHUEM U PABHO aAMILUIUTYIHBIM B036Y)KI[CHI/ICM

16.

BonHOBOAHO-1IENEBAs TUIOCKAs aHTCHHAS PEIIETKA ¢ DKBUJUCTAHTHBIM
PAacIoNIOKEHUEM U PaBHO aMIUIUTYIHBIM BO30Y>KACHUEM IIEIeH, TPOPE3aHHbIX Ha
LIMPOKOM CTEHKE MPSIMOYTOJIBHOIO BOJIHOBOJA CO CMEIEHUEM B IIAXMATHOM
MOPSIAKE OTHOCUTEIILHO €0 OCH

17.

BonHoBoaHO-11I€NeBas TIOCKask aHTEHHAsI PEeIIeTKa ¢ IKBUIUCTAHTHBIM
PAacIoyIOKEHHEM U PaBHO aMIUIUTYIHBIM BO30Y>KACHUEM IIEIIeH, TPOPE3aHHbIX Ha
Y3KO# CTEHKE MPSIMOYTOJIBHOTO BOJTHOBO/IA HAa PACCTOSIHUU d=/A/2 1pyr OT apyra co
BCTPCYHBIM HAKJIOHOM

18.

[Tnockast aHTEeHHAst pemIeTKa ¢ YKBUAMCTAHTHBIM PACIIOJIOKEHHEM U PaBHO
aMIUTUTYAHBIM BO30YXK/IEHUEM HECKOJIbKHUX JIMHEEK IOIyBOJHOBBIX BUOPATOPOB,
PACIOJIOKEHHBIX Ha BBICOTE 1=A/4 HaJ MHUPOKON CTEHKOW MPSMOYTOJIHHOTO
BOJIHOBOJIA HA PAaCCTOSIHUU d=A/2 IpyT OT apyra

19.

IInockast aHTEeHHAs peleTKa U3 AUDICKTPUUECKUX CTEPKHEH C KBUAMCTAHTHBIM
PAcIIOJIOKEHHEM U PaBHO aMIUIUTYIHBIM BO30YKICHUEM H3JIydaTeneit




| 20.

\ JIByX 3epkanpHas aHTeHHa Kaccerpena

Bomnpocsr

MpeICTaBICHBI B Ta0uie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB IS TECTOB

AJIL IPOBCACHUS HpOMe)KYTOqHOﬁ arrecrallui B BUAC TCCTUPOBAHUA

Ne
/11

[IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB

Kon
WHJMKATOpa

1.

[Ipu KakuX yCIOBUSX B JIMHUM [IEPEAU CYIIECTBYET PEXKHUM Oeryiiei
BOJIHBI?

1. ConpoTuBieHnE HArPy3KU JOJDKHO OBITh YMCTO aKTUBHOM BETMUYMHOMN
Y PaBHATHCS BOJTHOBOMY COIPOTHUBIICHHUIO JIUHUM IIEPENAYH.

2. ConpoTUBIIEHUE HAIPy3KH JOJIKHO PABHATHCS HYIIIO.

3. JIunus nepenaun 10ykHA OBITH Harpy’ke€Ha Ha CONPOTHUBIICHHUE, PABHOE
BOJIHOBOMY COIIPOTHUBIJIEHUIO CBOOOHOTO MpocTpancTBa 120n

4. ConpOTHBIICHUE HArPY3KU JOJKHO OBITh YHCTO PEAaKTUBHOM
BEJIMYUHOM.

OIIK-5.Y.1

[To nama3oHy BOJH aHTEHHBI JesaTcs Ha anTeHHbI C/IB (cBepX IIMHHBIC
BonHbL, JIB (anunnble BonHbl), CB (cpeanue Bonnsl), YKB
(ynpTpakopoTkue BoJiHbI). COCTaBbTE YKA3aHHYIO IMOCJIEA0BATEILHOCTh
U3 MPUBEJICHHBIX YaCTOT:

3-30 kI'g

3-30 MI'g

300 xI'u-3 MI'n1

30-300 kI'11

OIIK-1.3.1

BcTaBpTe MpomyImeHHoe CIOBO B TEKCT:

AMIUIUTYTHON (pYHKIMEH HAalIPaBICHHOCTH aHTEHHBI HA3bIBACTCS
3aBUCHMOCTh BEKTOPA HAMPSKEHHOCTH IEKTPUIECKOTO TIOJIS
B JIaJIbHEW 30HE OT YIJIOBBIX KOOpAUHAT 0, ¢ B cheprueckoii cucreme
KOOPJMHAT IIPH YCIOBHH, YTO PACCTOSHUE OT aHTCHHBI 0 HAOI0AaTeNs
0CTaeTCs MOCTOSIHHBIM

OIIK-1.3.1

ComnocTaBUTh PUBEACHHBIC 0003HAYCHHS C XapPAKTEPUCTUKAMU aHTCHHBI
20°pn

Ps

16.¢)

- IIMpUHA JUarpaMMbl HAIIPABJICHHOCTH HAa YPOBHE MOJOBUHHOM
MOIIIHOCTH

- MOIIHOCTh M3JIy4CHUS] aHTCHHBI

- aMIUTATYTHast QYHKIUS HAITPaBJICHHOCTH aHTEHHBI U €€ rpaduuecKoe
n300paKeHHe — TUarpaMMa HarpaBJICHHOCTH

OIIK-1.V.1

Jaiite onpeneneHre NoJIpU3alMOHHON XapaKTEPUCTUKN aHTEHHBI 1
MPUBEUTE €€ BUIbI?

OIIK-1.B.1

Kak paccunrtars nosie u3aydeHUs: JUHEUHON PEIIETKH U3 N UICHTUYHBIX
HaIPaBJIEHHBIX U3JIy4yaTeel, pacloJ0KEHHBIX Ha OMHAKOBOM
paccTosiHud d OpyT OT Apyra U MUTAEMBIX CO CABUTOM IO (haze Y MexIy
UX TOKamu?

1. Paccunrtarh (hyHKUHIO HAIIPABIEHHOCTU OJTHOTO M3JTydaTens u
YMHOKUTh €€ Ha YHMCIIO U3JIydaTesei.

2. Paccunrtath (hyHKILHIO HAIIPABIEHHOCTH PEIIETKH HEHANPABICHHBIX
U3JIy4aTesield U YMHOKUTD €€ Ha YUCJIO U3JIy4aTelIeH.

3. PaccuuTaTh QYHKIMIO HAPABICHHOCTH OJTHOTO U3JIydaTess U

OIIK-5.V.1




YMHOXXHTH €€ Ha (YHKIIMIO HAIPaBICHHOCTH PEIIETKH HEHANIPABICHHBIX
U3JIy4YaTele.

4. PaccunTarh (DyHKIMIO HAIIPABJICHHOCTH PEUIETKH HEHATIPABICHHBIX
U3JIy4yaTesIel ¢ YYETOM UX YHMCIIA.

CocTaBuTh MOCIEI0BATEILHOCTD 3JIEMEHTOB, KOTOPYIO JOJIKHA
conepkath (azupoBaHHasi anTeHHas pemietka (DAP) npoxoaHoro Tuna,
U3 MIPUBEICHHBIX HUKE AJIEMEHTOB:

AHTEHHas pelieTKa, BSHTUIIH, IBE aHTCHHBIE PEIIETKH, POXOIHBIC
(dazoBpamaTeny, oTpaxkareibHble (a30BpaIaTeI, pyTOPHbII
00JyyaTelnb, HOJASPU3aTOPHI.

OIIK-1.B.1

BcraBpTe npomyImeHHoe ¢10BO B TEKCT:

IIpoxoxnoii peppuToBsIii hazoBpamarens Pempxua-Crencepa Coaepx Ut
CJIETYIOIIHE YJIEMEHTBI: IPSIMOYTOJIBbHBIA BOJIHOBO, CTEPIKEHD,
JUIEKTPUYECKOE KOJIBIIO, COJICHOU.

OIIK-1.3.1

ConocTaBUTh NPUBENECHHBIE KOHCTPYKIMH C TUIIAMH PYTIOPHBIX
aHTEeHH:(MUpamMuAaIbHbId, H-mockocTHOH cekTopualibHblil pynop, E-
MJIOCKOCTHOU CEKTOPHAIBHBIN PyTIOp)

1.YBenuuuBaeTcs MMUPOKask CTEHKA BOJHOBOJA - &, pa3Mep Y3KOM CTEHKH
BOJIHOBOZIA —b OCTaeTCss HEM3MEHHBIM.

2.YBenu4uBaeTcs y3Kasi CTeHKa BOJHOBOJIA - b, pa3Mep HIMPOKON CTEHKH
BOJIHOBOJIa — @ OCTAETCSI HEU3MEHHBIM.

3.YBennunBaTCs OAHOBPEMEHHO IIMPOKAs CTEHKA A U y3Kas CTEHKU
BOJIHOBOZA b.

OIIK-1.V.1

10.

Jaiite onpeneneHne KOHCTPYKIUH 1IEJIEBOIO MOCTA U €r0 CBOMCTB

OIIK-1.B.1

Kakue ¢pyHKIMY BBIOTHACT NEpeaarolas aHTeHHa, eClId OHa
MOJIKJTIOYEHA K PaJANoNepeIaTINKy uepe3 GpuaepHbIil TpakT?

OIIK-1.V.1

CdopmynupyiiTe Ha3HAUYCHUE TPUEMHON aHTEHHBI?

OIIK-1.3.1

Kaxkoii nuana3on jymH BoaH otHocuTed kK CBY nuanaszony?

OIIK-1.3.1

Uto Ha3pIBaeTCsA aMIUTMTYIHON QyHKIMEH HapaBJICHHOCTH aHTEHHBI?

OIIK-1.B.1

Yto Ha3bIBaeTCS HOJ'IHpPI?»&LIHOHHOﬁ XapaKTepHCTHKOﬁ aHTCHHBI?

OIIK-1.B.1

Kaxk onpeaAcC/IAIOT IMIUPUHY JUAarpaMMbl HAIIPABJICHHOCTHU aHTEHHBI?

OIIK-5.Y.1

NN R

[Ipu kakuX yCIOBHSIX B JIMHUU NIEPEAUH CYIIECTBYET PEXKUM OeTyIIei
BOJIHBI?

OIIK-1.B.1

S

[Ipu kakux ycnoBUsIX B JIMHUH MEPEJAUYH CYLIECTBYET PEKUM CTOSTUUX
BOJIH?

OIIK-1.B.1

Kak cBs3an k03 PUIMEHT OTpakeHUs OT Harpy3KU C CONPOTUBICHUEM
Harpy3KkH B JMHHUU nepenadyu’?

OIIK-1.B.1

10.

Uto coboil mpeacTaBasieT CHMMETPUYHBIN BUOpaTop?

OIIK-1.3.1

11.

KakuM BeIpaskeHHEM ONMUCHIBAETCS (PYHKLUS HANIPABIEHHOCTH
CUMMETpPUYHOTro BUOpaTopa B JajibHEN 30He?

OIIK-1.B.1

12.

Kakoii Bu nMeeT aMIiMTyiHasi GyHKLUS HAIIPaBIEHHOCTH
MIOJTYBOJIHOBOTO CHMMeTpu4HOTO BHOparopa B E u H - miockoctsax?

OIIK-5.V.1

13.

Kak n3MeHuTCs quarpaMmma HarpaBlIeHHOCTH CUMMETPHYHOTO
TIOJTYBOJTHOBOT'O BUOpaTopa B E MII0CKOCTH, €CITM YBEITUYHTD €TI0 JTHHY
mo2l=1,507

OIIK-5.V.1

14.

Yemy paBHO aKTUBHOE BXOJHOE COITPOTHUBIICHHE ITOIYBOJHOBOTO U
BOJIHOBOT'O BHOPATOPOB MaJION TOJIIMHBI?

OIIK-1.B.1

15.

KakuMm BbIpakeHHEM ONMHUCHIBACTCSI HOPMUPOBaHHAs (hyHKITHS
HaHpaBJIeHHOCTI/I JII/IHGI\/'IHOI‘/JI CUCTCMBbI OKBUAUCTAHTHBIX HeHaHpaBHCHHBIX
y3JIydaresiel B JaibHEN 30He?

OIIK-1.V.1

16.

Kak opueHTHpOBaHa B MPOCTPAHCTBE JHAarpaMMa HalpaBJICHHOCTH

OIIK-1.B.1




cuH(a3HOH! JIMHEHHOMN CHCTEMBI H3JTydaTeei?

17.

Kaxoii BuJ1 B IpOCTpaHCTBE UMEET Juarpamma HalpaBIeHHOCTH B E- u
H-nmockocTtu TMHENHON CUCTEMBI U3 JIBYX M3iydarened A-P?

OIIK-1.V.1

18.

Kakwne ycnoBus He00X0IUMO BBITIOJIHUTH, YTOOBI AHTEHHA BOJTHOBOM
KaHaJl U3/1y4aja B JUarpaMMy HalpaBJI€HHOCTH BIOJb OCH JIMHEHHON
CUCTEMBI U3IyyaTesnen?

OIIK-5.Y.1

19.

Kaxkue ycnoBust HEOOXOIMMO BBITIOJIHUTD, YTOOBI B THarpaMMme
HaIPaBJICHHOCTH JIMHEWHON CUCTEMBI C OCEBBIM U3IIyYCHUEM HE
BO3ZHHKAIN TUPPAKITMOHHBIE MAKCUMYMBI?

OIIK-5.V.1

20.

Uro takoe (a3upoBaHHas aHTEHHAs pemeTka?

OIIK-1.3.1

21.

Kak yuecTs BnusiHHE TPOBOASILETO SKpaHa Ha JUarpaMmy
HaIPaBJICHHOCTH CUMMETPUYHOTO TTOJIYBOJTHOBOTO BUOpATOpA,
PacmoI0KEHHOT0 TOPU30HTAILHO Ha BhICOTE h HaJ 3kpaHOM?

OIIK-1.V.1

22.

Kakum 06pazom Hamo mpopesarts mieiab B BOJIHOBOIE ¢ BosiHOM Tuna H10 ,
4yTOOBI OHA M3NTydasa?

OIIK-1.B.1

23.

Kakoii Bug uMeeT nuarpaMma HarpaBJI€HHOCTH MOJTYBOJHOBOM 1mienn B E
- 1 H- miockocTsx, mpope3aHHol B IIIOCKOM Oe3rpaHUYHOM JKpaHe?

OIIK-1.V.1

24.

Kakyto mossipuzariuio u3mydaeT BOJIHOBOHO-IeIeBast anTeHHa (BII[A)
CO BCTPCYHO-HAKJIOHHBIMHU IICTIAMHA Ha y3KOI>'I CTCHKC NPAMOYT'OJIbHOT'O
BOJIHOBOJIA C PACCTOSTHEM MKy mensiMu A/2?

OIIK-1.B.1

25.

Kaxkoit Bug umeer aguarpaMMa HarpaBJI€HHOCTH BOJIHOBOHO-ILETIEBOM
anTeHHbl (BII[A) Geryrieit BOJHBI C MOMEPEYHBIMH IIEISIMHA Ha ITUPOKOM
CTCHKC NPAMOYTOJIbHOI'O BOJIHOBOAA ITPU paCCTOAHUU MCKAY MICTIAMHA d=
N/4?

OIIK-1.V.1

26.

Kak cBsi3ana muprHa AuarpaMMbl HAPABICHHOCTH CHH(A3HOM
MPSMOYTOJIbHOM TUIOIIAJIKU C JIMHEWHBIM pa3MepoM Iiomaaku D npu
3a/IaHHOM 3aKOHE pacHpe/IeICHUs aMIUTHTYAbI TIOJs M pabodeil InHe
BOJIHBI A?

OIIK-1.V.1

27.

Kakas ctenka npsAMOYTOJIbHOTO BOJIHOBOZA YBCIIMYUBACTCA B pasMepe
JU1s1 ToTy4deHust H- mI0CKOCTHOrO CeKTOpUalIbHOTO pynopa?

OIIK-1.B.1

28.

Kaxkast crenka npsiMOyTroJIbHOTO BOJTHOBO/Ia YBEJIUYHBAETCS B pa3Mepe
JUIsE TosTy4eHus E- mmockoCcTHOro CeKTOPHalbHOTO pyrnopa?

OIIK-1.B.1

29.

Kaxk BnustroT yrous packpeiBa pynopa ¥ u ero paguansHas jyimHa R Ha
BEIMYHMHY (a30BbIX HCKQKEHUH B pacKpbiBe?

OIIK-1.V.1

30.

Kaxum ypaBHEeHHEM B MOJISPHOI cucTeMe KOOPAMHAT OMMCHIBAETCS
npoduiib N300paKEHHOM JIMH30BON aHTEHHbI?

OIIK-1.B.1

31.

Kakue mpenmyiiecTBa ¥ HEIOCTATKU UMEET 30HMPOBAHHAS
JIUAJIEKTPUYECKasl JIMH30Basl aHTEHHA [0 CPABHEHUIO C HE 30HUPOBAHHOM
JIMH30U?

OIIK-1.B.1

32.

Kakum ypaBHEHHEM B MOJISIPHOI cUCTEME KOOPAMHAT OMMCHIBAETCS
npod b mapaboJIndecKor 3epKaIbHOW aHTEHHBI?

OIIK-1.B.1

33.

Kakoit Bz auarpaMmbl HanpaBJIeHHOCTH (opMupyeT napadoanuecKuit
MWIMHAP ¢ 00JydaTeseM B BUJI€ TUHEHHON aHTCHHOM pereTKu?

OIIK-1.V.1

34.

Kakoit Buz auarpamMmbl HarpaBJIeHHOCTH (OpMUpPYyeET apaboaoua
BPALLEHUS C PYNIOPHBIM o0JrydaTesiem?

OIIK-1.V.1

35.

Kakx KOHCTPYKTHBHO BBITIOJIHSIETCS 3€PKajio0 C TOBOPOTOM IIOCKOCTH
noJisipuzanuu Ha 9007

OIIK-1.B.1

36.

Kax KOHCTpYKTHBHO BBINIOJIHAETCS JABYX 3€pKajlbHas aHTCHHA
Kaccerpena?

OIIK-1.B.1

37.

Kax KOHCTpYKTHUBHO BBINIOJIHSAETCS ABYX 3€pKajbHas aHTEHHA C KauaHUEM
Jdy4a B IIUPOKOM CEKTOpE YIJIOB?

OIIK-1.B.1




38. Kaxk ocymiecTBiseTcsi MIMPOKOYTOJIbHOE Ka4aHHUE JTyda JuarpaMMbl OIIK-1.B.1
HANPaBIEHHOCTHU B c(hepruecKoi 3epKalbHON aHTeHHE?

39. KakoBbI CBOMCTBAa BHYTPEHHE COTIACOBAHHOI'O BOJIHOBOAHOTO E- OIIK-1.B.1
TpOHHUKA?

40. KakoBbI cBOMCTBAa BHYTPEHHE COTIACOBAHHOTI'O BOJIHOBOAHOTO H- OIIK-1.B.1
TpOWHUKA?

41. KakoBbI mpuuuHbI HEOOXOIUMOCTH BHYTPEHHETO COTJIACOBAHUS OIIK-1.V.1
BOJIHOBOJIHOTO H-TpoliHuka?

42. KakoBbl mprunHbI HEOOXOJUMOCTH BHYTPEHHETO COTTIACOBAHUS OIIK-1.V.1
BOJIHOBOJIHOTO E-Tpolinuka?

43. Kak BBINIAINT KOHCTPYKIMS aHTEHHOTO NIEPEKIIIOYATENs UMITYJIbCHOU OIIK-1.B.1
PJIC ¢ ucnonp3oBaHreM TBOMHOTO BOJHOBOJIHOTO TPOMHMKA?

44, Kaxk BBINISIIUT KOHCTPYKLHUS TyIUIEKCEpa C UCIOJIb30BAaHUEM JABOMHOTO OIIK-1.B.1
BOJIHOBOJHOTO TPOWHHKA MPH paboTe CTAHIIMU CBSI3U Ha JIBYX
pa3HECEHHBIX YACTOTaX B HEMPEPHIBHOM peXHMe?

45. KaxkoBrbl ycioBus Bo30y»XaeHUS TIeUa B KOJIbLIeBOM MocTe, eciu konbio | OITK-1.B.1
cBepHyTo B E-mmockoctu?

46. KaxoBsl ycnmoBust BO30yXKAeHHS TUIeUa B KOJIbIIEBOM MocTe, eciu konbiio | OITK-1.B.1
cBepHyTO B H-mmockoctu?

47. CKOJIBKO IJI€Y COAEPKUT KOHCTPYKIUSA KOJIBIIEBOTO MOCTa U KAKOBBI OIIK-1.B.1
PACCTOSIHUS MEXAY Iuieyamu?

48. Kak BBIrTIAIUT KOHCTPYKIMS AHTEHHOTO NIEPEKIII0YATENST UMITYJIbCHOU OIIK-1.3.1
PJIC c ucnonb3oBaHMEM KOJIBLEBOIO MOCTA?

49, Kaxk BBIIISIIUT KOHCTPYKIHUS IIEJIEBOTO BOJTHOBOJIHOTO MOCTA? OIIK-1.3.1

50. Kaxk BBINISIINT KOHCTPYKIHSI AHTEHHOTO IEPEKIII0YATENsT UMITYJIbCHOU OIIK-1.3.1
PJIC ¢ ucnonb30BaHUEM LIEJIEBOTO BOJIHOBOAHOIO MOCTa?

51. Kak Bernsiut xoHcTpykuus nymiekcepa PJIC, paboraromieii Ha 1ByX OIIK-1.3.1
4acTOTaX B HEMPEPHIBHOM PEKUME, C UCTIOIH30BAHUEM IIEIEBOTO
BOJIHOBOJHOTr'O MOcCTa?

52. Kax BBIIISIIUT KOHCTPYKLHS BOTHOBOJHOT'O HAMPABIEHHOTO OIIK-1.3.1
OTBETBUTES?

Ne [IpumepHBIii nepeueHs Bonpocos it TecToB. Cemectp 7 Kon

/1 HUHINKATOpa

OIIK-5-VY-1

1 KakuM BeIpakeHUEM OMMCHIBAECTCS HOPMUPOBAaHHAS (DyHKIUS OIIK-1-V-1
HaIpPaBJIEHHOCTH JTMHEHMHON CUCTEMbI 3KBUANCTAHTHBIX HEHAPABICHHBIX
u3JlyyaTesiel B lajabHel 30He?

2 Cdhopmynupyiite TeOpeMy MepeMHOKEHHS? OIlK- 1.3.1

3 Kak opueHTHpOBaHa B IPOCTPAHCTBE AUarpamma HalpaBICHHOCTH OIIK-1-V-1
cuH(pa3HOI JTMHEHHON CUCTEMBI U3TyyaTesen?

4 CdhopmynupyiiTe NpUHIMI Ka4aHUs JIyda B HETIOABHKHOMN JTUHEHHOM OIIK-1-V-1
CHUCTEME u3JlyyaTesnen?

5 UYro takoe (hasupoBaHHas aHTEHHAs penieTka? OIIK- 1.3.1

6 Kak Bnusier yBenMueHne pacCTOSHUS MEXIY U3TydaTessiMA Ha OIIK-1-VY-1
auarpamMmy HanpaBJIEHHOCTH aHTEHHOW peleTKU?

7 KakuM 10KHO OBITh PACCTOSHUE MEXKAY M3JTydaTes MU CUH(pa3HOM OIIK-1-V-1
pemerku?

8 Yto co0oii mpeacTaBiasieT CHMMETPUUHBINA BUOpaTop? OIIK- 1.3.1

9 Kakum BeIpakeHHEM ONMCHIBAETCS (PYHKIIUS HATIPABICHHOCTH OIIK-1-Y-1

CUMMETPUYHOr0 BUOpaTopa B fanbHel 30He?




10 Kakoii Bug umeer aMIuintyaHasi pyHKIMS HallpaBJI€HHOCTH OIIK-1-B-1
MI0JIYBOJIHOBOI'O CUMMeTpu4Horo Buoparopa B E u H - minockoctsx?

11 Kak n3ameHuTcs nuarpaMma HarpaBJI€HHOCTH CUMMETPUYHOTO OIIK-1-B-1
MIOJTyBOJIHOBOT'O BUOpaTopa B E TIOCKOCTH, €CII YBETTUYUTH €r0 JUTHHY
no 21=1,507

12 YeMy paBHO aKTUBHOE BXOJHOE COIIPOTUBIIEHHUE I1OJIyBOJIHOBOTO U OIIK-5-V-1
BOJITHOBOTO BUOPATOPOB MAJIOW TOJIITUHBI?

13 Kakoii BUJ B IpOCTpaHCTBE UMEET AMarpamMma HallpaBJI€HHOCTH B E- u OIIK-5-V-1
H-miockocTn TMHENHON CUCTEMBI U3 IBYX H3ny4arenen A-P?

14 Kakwue ycinoBust He0OX0IMMO BBITIOJIHUTE, YTOOBI aHTEHHA BOJTHOBOU OIIK-1-B-1
KaHaJl u3iaydaja B JUarpaMMy HalpaBJI€HHOCTHU BAOJb OCH JIMHEHHON
CUCTEMBI U3IyyaTesen?

15 Kakwue ycinoBus He0OX0IMMO BBITIOHUTE, YTOOBI B TUarpaMme OIIK-1-B-1
HAIpPaBJIEHHOCTH JTUHEWMHON CUCTEMBI C OCEBBIM HM3JTyYE€HHUEM HE
BO3HUKAJIU AU(PAKIIMOHHBIE MAKCUMYMBI?

16 B dem 3akiiogyaeTcs MeTo1 3epKaIbHOTO N300paKeHHsI? OIlK- 1.3.1

17 Kak yuecTs BIMsHNE IPOBOASLLETO IKPaHa HA AUATPAMMY OIIK-1-B-1
HAIpPaBJIEHHOCTH CUMMETPHUYHOTO MOJIyBOJIHOBOIO BUOpaTopa,
PAacIoyI0KEHHOI0 TOPU30HTAIBHO Ha BbIcoTe h Hajg skpaHOM?

18 Kakum 06pa3om Haio mpopesats 1mienb B BOJIHOBOIE ¢ BosiHOM Tuna H10 , | OIIK-1-Y-1
4TOObI OHA U3Iyyasa?

19 Kakoii Bug mMeet nuarpaMma HampaBJIeHHOCTH NoJyBojiHOBOM mienu B E | OINK-5-Y-1
- 1 H- muiockocTsiX, Npope3aHHoN B IJIOCKOM 0e3rpaHu4yHOM JKpaHe?

20 Kaxkyto monsipu3aniuio u3myyaeT BOJHOBOJHO-1IeTeBas anTeHHa (BII[A) OIIK-5-V-1
CO BCTPEYHO-HAKJIIOHHBIMH IIESAMU Ha Y3KOU CTEHKE IPSIMOYTOJIBHOTO
BOJTHOBOJIA C PACCTOSTHUEM MEXAY miemsimu A/2?

21 Kakoii B umeeT quarpamma HarpaBiIe€HHOCTH BOJHOBOHO-IIEIEBOI OIIK-5-V-1
anTeHHbl (BIJA) Geryimeit BOJIHBI C MOMEPEYHBIMHE MIEISIMA HA ITUPOKOU
CTEHKE MPSIMOYTOJIBHOTO BOJIHOBOJIA MIPH PACCTOSIHUM MEXTY IesiMu d=
N/4?

22 Kaxkas creHKa npssMOyTroJbHOTO BOJTHOBOJIA YBEIMYMBAECTCS B pa3Mepe OIIK-1-Y-1
11 osy4eHus: H- mIocKoCTHOro CeKTOPHaIbHOIO pynopa’?

23 Kaxkas creHKka npssMOyTroJbHOTO BOJTHOBO/IA YBEIMYMBAECTCS B pazMepe OIIK-1-Y-1
JUIs ToTy4eHus: E- MII0CKOCTHOTO CEKTOpUANIbHOTO pymopa?

24 Kaxk BnustroT yroa packpsiBa pynopa W u ero paguansHas aimHa R Ha OIIK-5-Y-1
BEJIMYMHY (a30BbIX HCKAKEHUI B pacKkpbiBe?

25 Kakyro nonsipuzanuio u3inydaeT MUIMHAPUYECKas cnupaibHas anTeHHa, y | OIIK-5-Y-1
KOTOpOM JUIMHA BUTKA paBHA JIJIMHE BOJIHBI?

26 [Touemy cnimpanbp Apxumeza sIBJISIETCS IIUPOKOINOIOCHON aHTEHHOM? OIIK- 1.3.1

27 KaxoBbI CBOMCTBAa BHYTPEHHE COIIACOBAHHOT'O BOJIHOBOAHOIO E- OIIK-1-V-1
TporHUKa?

28 KakoBbI CBOMCTBA BHYTPEHHE COIVIACOBAHHOTO BOJHOBOAHOrO H- OIIK-1-Y-1
TpoitHuka?

29 KaxoBbl npuunHBl HEOOXOJUMOCTH BHYTPEHHETO COTJIACOBAHUS OIIK-1-Y-1
BOJIHOBOJIHOTO H-TpoliHuka?

30 KaxoBbl npuunHBl HEOOXOJUMOCTH BHYTPEHHETO COTJIACOBAHUS OIIK-1-Y-1
BOJIHOBOJIHOTO E-TpoiiHuka?

31 Kaxk BBINIAIAT KOHCTPYKIHA IBYXKaHAJIBHOTO JEIUTEIS MOITHOCTH C OIIK-1-Y-1
MCIOJIb30BAHUEM BOJIHOBOJHOI'O TPOMHUKA?

32 Kax BeITIIIIUT KOHCTPYKIIUS (hazoBpaIiaTelis ¢ UCIOIb30BaHUEM OIIK-1-VY-1

JIBOMHOTO BOJIHOBOJJHOTO TPOMHHUKA?




33. Kax BeITnisniuT KoHCTpYyKIus pazoBpamiaTelsis ¢ UCIOIb30BaHUEM OIIK-1-VY-1
I[eJIEBOTO BOJIHOBOJTHOTO MOCTa?
34. Kak BBITTIAIUT KOHCTPYKIMS PETYIUPYEMOTO IETUTEIS MOIIHOCTH C OIIK-1-VY-1
WCIIO0JIb30BAaHUEM IIE€JIEBOTO BOJIHOBOJIHOTO MOCTA?
35. Kak BBITTIAIUT KOHCTPYKIIMST BOJTHOBOJHOI'O HAIPABIECHHOTO OIIK-1-V-1
OTBETBUTEIS?
1 1. ConpoTuBieHne HATPY3KU JOHKHO OBITh UHCTO aKTUBHOW BETMUYMHON U
PaBHSTHCSI BOJTHOBOMY COTPOTHBIICHUIO JIMHUU TIEPEIauH.
O6ocHOBaHHNE
KOX(QPHUIMEHT OTPAKEHUS OT HArPY3KU PaBEH HYIIIO
2 3-30 k11 CJliB

30-300 xI'1g 1B
300 k['m-3 MI'm CB

3-30MI'1t YKB

3 aAMILTUTY JIbI

4 26°p2 — mIMpUHA AWArpaMMbl HAMPABICHHOCTH HAa YPOBHE MOJOBUHHON
MOIITHOCTH

Ps — MOIIHOCTD N3Ty4YEHUsI aHTEHHBI
f(0,0) — ammnuTyqHas QyHKIMS HAIPABICHHOCTU aHTEHHBI U €
rpaduueckoe n300pakeHue — TuarpaMMa HarnpaBIeHHOCTH

5 Kpusas, koTopyto onuceiBaeT KoHell Bektopa E (romorpad Bexropa E) B
IJIOCKOCTH MEPIEHIUKYJIIPHON HAPABICHUIO PACTIPOCTPaHEHUS
3NIEKTPOMArHUTHOM BOJIHBI B CBOOOJIHOM MPOCTPAHCTBE 32 EPUO]L
BBICOKOM 4aCTOTBI, HA3bIBAECTCS NOJISIPU3ALMOHHON XaAPAKTEPUCTUKOM.
Buasl nossipuszanuu: NMHEHas, JUIMOTHYECKas, KpyroBasl.

6 1. Paccuntarh (hyHKIIMIO HAIIPABIEHHOCTU OJHOTO U3JIydaTess U
YMHOXUTB €€ Ha YUCJIO U3JTydaTesen
ObocHoBaHue
TEOpEME EPEMHOKEHUS

7 ®AP npoxoaHOro THIA COAECPKUT PYNOPHBIN 00JIydaTesb, 1BE aHTCHHbIE
peLIeTKH, TPOXOAHbIE (ha30BpalIaTENH

8 (beppuTOBBIIA

9 [Ipu yBennuenun mmpok0ii cTeHKa BOJIHOBOA — a ony4yaem H-

IVIOCKOCTHOM CEKTOPHAJIBLHBIN pymnop.

[Ipu yBenmueHnn y3K0il CTEHKH BOJIHOBOJA - b osrydaeM E-1JI0CKOCTHOM
CEKTOPHAJIbHBIN pynop.

[Ipy 0THOBPEMEHHOM yBEIMYEHHUH IUPOKOM CTEHKHU @ U Y3KOU CTECHKHU
BOJIHOBO/IA b MoJTyyaeM MMPaMHAJIbHBIN pynop.

10 [I{ereBOM MOCT 3TO YETBIPEX INIEYHOE YCTPOUCTBO, KOTOPOE COCTOUT U3
JIBYX OZMHAKOBBIX 110 pa3MepaM MOMEPEeYHOro CEYeHMs BOJIHOBOOB (a X b)
MPSIMOYTOJILHOTO CEYCHHMS C OOMIEH Y3KOi CTEHKOM b, B KOTOPOiA
MIPOPE3aHO IO BCel BhICOTE b BJJOIb OCH BOJIHOBOJIA OTBEPCTHE CBSI3HU C
nuHou L. ITpu mogavye MOIIHOCTH B OAHO U3 IJIEY OHA AECIUTCS MOPOBHY
U co ciBUTOM 110 ¢asze B 900 Mex 1y mieyamMu MpOTHUBOIIOI0KHBIMU
BXOJHOMY, & COCEJIHEE IIJICYO OKA3bIBACTCS PA3BA3aHHBIM.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a09HON (HOPMBI
00yd4eHus, Ipe/ICTaBIeHbI B TabmuIe 19.




Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PadOT

1 Pacuer quarpaMMpl HanIpaBICHHOCTH CHMMETPHYHOTO BUOpaTOpa HaJ| 3eMJIeH

Pacuer nuarpammbl HarpaBJIEHHOCTH JIMHEMHOW CUCTEMBI U3 N CUMMETPUYHBIX
BHOPATOPOB, PACTIONOKEHHBIX MapAJIICIBHO APYT APYTY

10.4. Metomnueckue MaTepHabl, ONpeAeIAIONINe MPOLETYPBI OIICHUBaHUA
UH/IMKAaTOPOB, XapaKTEpU3YIOMMX JSTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJIEpXKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIl, pernaMeHTUpYHOUMX TMOPAIOK U NPOLEAYPY
MMPOBCACHU TCKYIICTO KOHTPOJA YyCIICBACMOCTU U HpOMe)KYTOqHOﬁ aTTecralnuu 06yqafomnxc;1
['VAIL

11. Meronuueckue ykazaHus sl OOyJarOIINXCsl IO OCBOCHUIO JUCITUTITMHBI

11.1. Meronuyeckue yka3aHus M OOy4yalOUMXCSd IO OCBOEHHUIO JIEKIIMOHHOIO
MaTepuarna.

OcHOBHOE Ha3zHa4Y€HUE JICKIIMOHHOTO MaTepuaja — JOTHYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE H3JIOKeHHE ydeOHoro marepuwana. Ha3zHaueHune COBpEMEHHOW JICKIIMH B
paMKax JUCHUIIIIMHBI HE B TOM, ‘-IT06BI HOHy‘-II/ITI: BCHO I/IH(I)OpMaI_[I/IIO II0 TCMC, a B OCBOCHUH
byHIaMEHTANBHBIX MPOOJIEM JUCIUIUIMHBI, METOJIOB HAYYHOTO TIO3HAHHWS, HOBEHIIMX
JTOCTKEHUHN Hay4HOH MbICIU. B yd4eOHOM mpoliecce JEeKIUsl BBIMOIHIET METOJOJIOTHYECKYIO,
OpPraHU3AIMOHHYI0 M MHGOPMAITMOHHYIO (yHKIMH. JIEKIus pacKphIBacT MOHITHIHBIA ammapar
KOHKpPETHOW oOnacTu 3HaHMS, €€ TpOOJEeMBI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCITUTUTHHAMM.

HHaHI/IDVGMBIG PE3VYJIbTATHI IPU OCBOCHUHA 06V‘-IaIOHJI/IMI/IC$I JICKIIMOHHOI'O MaTcpuajia.

— HOJ'IY'-ICHI/IG COBpeMeHHI)IX, OEJIOCTHBIX, B3aNMOCBSA3aHHBIX 3H21HI/II>1, ypOBeHI)
KOTOPBIX OIpEAeTseTCs eNEeBOM YCTAaHOBKOW K KaXKJI0M KOHKPETHOU TEME;

— TIOMy4Y€HUE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pasBuTHEe TOPOPECCHOHATIBHO-IEIOBBIX  KayecTB, JIIOOBM K TpeaMeTy |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TIOSIBJICHHE HEOOXOAMMOTO MHTEPECa, HEOOXOIUMOTO JJII CAMOCTOSITETLHON pabOTHI;

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE DAa3BUTHS HAYKH U TEXHUKU U O
HpOFHOSG nux pa3BI/ITI/IH Ha 6JIH)I(3ﬁIHHC T'OJbI,

— Hay‘II/ITBCSI METOANYCCKHU O6pa6aTI)IBaTB MaTepI/IaJ'I (BBII[GJ'ISITI) TJIaBHBIC MBICIIN U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPSATh HMX B  Pa3IMYHBIX
bopmyarpoBKax);

— nonyquI/Ie TOYHOI'O ITOHUMAHHA BCEX H606XOILI/IMLIX TepMI/IHOB nu HOHHTHﬁ.
Jlek1MOHHBIN MaTepuad MOXKET COMPOBOXKIATHCS JAEMOHCTpAlME CIaiI0B U HMCMOIb30BaHUEM

pa3gaToOYHOro MaTepuaja IMPU IMPOBEACHUM KOPOTKUX TUCKYCCHH 00 OCOOCHHOCTSIX

MPUMEHEHUS OT/ICTIbHBIX TEMATHK 10 IUCHUTUIHHE.

CTpyKTypa OpeaoCTaBACHMS JSKIIMOHHOI0 MaTepHaia;
1.®opMynupoBKa 3a4a4UH JICKIHH.
2. Paznensl 1 nmaparpadsl U31araeMoro MaTepuasna ¢ COOTBETCTBYIOIIMMU MaTEMAaTHUECKUMHU
BBIKJIAIKAMH.
3. I'padmueckue Mmarepualibl HEOOXOAUMBIX TEOPETUIECKIX 3aBUCUMOCTEH.
4. BbIBOJIBI IO KAKJIOMY pa3zieiny

B Ombnmorexke I'VAII B me4aTHOM H JJIeKTPOHHOM BH/Je HMEIOTCSl Yy4eOHbIe
nocoous:

1. A.® Kpsuko, JILA. denopoBa AHTEHHbI M YCTPOMCTBA CBEPXBBICOKM X YacTOT.
Vuebnoe nocodue I'YAII C -116., 2017 r. 238 c.




2. A.®.Kpsuxo, JI.LA. ®enopoBa OCHOBBI TEOPUH U TEXHUKU (Da3sMpOBAaHHBIX aHTEHHBIX
pemrerok. Yuebnoe nocodue ['YAIIL, C-116.,2017 r. 198 c.

11.2. Meroauueckue yka3zaHHs A7 OOy4yaroIIMXCsl MO MPOXOXKICHHIO MPAKTHYECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OJHOM W3 OCHOBHBIX (DOpPM OpraHuzaluu y4eOHOro
polecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00y4YaloIUMUCS M0/1 pyKOBOJICTBOM IIPENIOAAaBaTENs
KOMILIEKCa Y4eOHBIX 3aJJaHUN C LEJNbI0 YCBOEHHsS] HAyYHO-TEOPETUYECKHUX OCHOB Yy4eOHOMH
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIbITa TBOPUYECKOHN AESITEIbHOCTH.

Ienbio NpakTUYECKOro 3aHATUS JUIsl 00yUalOIerocs sIBJISETCs MPUBUTHE O0yYaIOLUIUMCS
YMEHHUH U HAaBBIKOB IPAKTHYECKOW JIEATEIBHOCTH 10 U3y4aeMON AUCIUIUIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUYaIOMIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOJieHue, pacIiMpeHue M JeTalu3alusl 3HAHWHW TpH pEIIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE [I03HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH  MBIIUICHNUS,
TBOPYECKON aKTUBHOCTH;

— OBJaJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHHs KOHKPETHOW yueOHOIi
JUCLUILINHBL,

— BbIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICJICHUS! MOJIYYEHHBIX 3HAHUM s
BBITIOJTHEHHS 3aJaHUI;

— olecrieueHne pPanMOHATIBHOTO COYETaHHS KOJUICKTHMBHOM W MHIUBHIyaTbHOU (GOpM
00y4eHwusI.

TpeOoBaHKA K HPOBENEHUIO IPAKTHUECKUX 3aHATHI

11.3. MeTtonuueckne yKazaHusl g OOYYarOMIMXCS IO BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BwImomHeHUs 1a0OpPaTOPHBIX pabOT OOYYaIOIMICS JODKEH YIUIyOUTh |
3aKpENUTh 3HAHMS, NMPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(UKALMOHHONW XapaKTEpUCTUKON 0O0yyaromerocs.
Brimonnenue mabopaTOpHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBbHO-IIPAKTUYECKON, pacueTHO-
QHAJIMTHYECKOM YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTopHBIX pabOT 0O0y4aroImMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YYECHUS JUCLUIUIMHBI, ONpeNesiseMOol Y4YeOHBIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00eCTeunBaIOIIUM PEIICHUE CISAYIOINX OCHOBHBIX 3a/1a4 00y4aroerocs:

— npuoOpeTeHHEe HaBBIKOB HCCIIEJOBAHMS IPOLIECCOB, SBJIEHUH UM  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOM TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JIeTaNIM3alus TEOPETUYECKUX 3HAHHM, MOJYYEHHBIX Ha
JEKIUSX;

— TOJy4YeHHue HOBOI MH(OpMAIMH 110 U3yYaeMOM TUCIUILINHE;

— npuoOpeTeHrne  HaBBIKOB  CaMOCTOATENbHOHW  paboThl ¢ J1abopaTopHBIM
00opyAOBaHKEM U TPUOOpaMHU.

3amanue U TpeOGOBaHMS K MPOBEACHUIO JTA00OPATOPHBIX PAbOT

1. O3HaKOMHTBCS ¢ METOUYECKON pa3pabOTKoii kK TabopaTopHoi padore.

2. Ilpopabotath CamMOCTOATENBHO TEOPETUUECKHN MaTepuas, MOACP>KUBAIOIINI
TEMATHKY JJaOOpPaTOPHON pabOTHI.

3. O3HaKOMUTBCS C anmmapaTypou, BXOIAIIEH B TaOOPaTOPHYIO YCTAaHOBKY.

4. PaccuuTaTh U MOCTPOUTH HEOOXOAMMBIE TEOPETUUYECKHE 3aBUCHMOCTH MO 3a/JaHHUIO
npenoaaBaTes.

5. OTBeTUTh HA KOHTPOJIbHBIE BOMPOCHI, UMEIOIINECS B METOJUYECKON pa3paboTke K
nabopaTopHoii padore.



5. OTBeTHTh Ha BONPOCHI KOJUIOKBUYMa, IPOBOJAMMOTO TWpENogaBaTesieM mepe
BBITIOJTHEHHEM JIA00paTOPHOM PaOOTHI.

Crpykrypa u popMa oTyera 0 1ad00paTopHON padore
OTyer M0JKEeH COIepKaTh:
1. TuTynbHBIN JUCT.

2. Kpatkyto hopMynupoBKy 3a71a9u UCCIICTOBAHHMS.

2.CTpyKTypHYIO CXE€MY U3MEPUTEIHHON YCTAaHOBKH JIAOOPAaTOPHOU PadOTHI.

3. TaGauIIel SKCTIEPUMEHTAIBHBIX HCCIICTIOBAHU.

4. I'papuueckre 3aBUCUMOCTH OT 33JJaHHBIX NTAPAMETPOB HCCIEAYEMbIX BETHUYHUH.

5. Pacuernble maHHble W Tpaduyeckue MaTepuansbl HEOOXOTUMBIX TEOPETHUECKHUX
3aBHCUMOCTEH.

6.CpaBHUTEIBHBIN aHAJIN3 JAHHBIX TEOPUU U IKCIIEPUMEHTA.

7. BoiBosibI O paboTe

TpedoBaunsa Kk 0hOPMIIEHHIO OTYETA O JIA0OpATOPHOU paboTe

Otder BBHIMOJHSETCS B COOTBETCTBUM C  JIEHCTBYIOIIMMH  TOCYAapCTBEHHBIMU
CTaHJapTaMU KaXJbIM CTYJACHTOM MHANBUAYAJIBbHO B ICUATHOM WJIM PYKOIIMCHOM BUJC HA 66.]10171
oymare dopmara 210x297 Mm. TabauIbl SKCIEPUMEHTAIBHBIX UCCIIEOBAaHUN U TEOPETUUECKHUX
pacyeToB MPUBOIATCS C COOTBETCTBYIOIIEH HyMEpaLUUEH U 3ar0JIOBKaMHU.

IlepeyeHb MeTOAUYECKUX YKA3AHUI MO MPOBEAECHNIO 1a00PATOPHBIX PadoT.
Bce MeTtonnuku umeroTcs Ha kadeape B AIEKTPOHHOM BUJE.

1. HUccnenoBanue aHTEHHbI THUIMA «BOJHOBOM kaHam». Hukutun B.T. Meton. ykas. k
BhITIOJIHEHMIO J1a0. pad. JIMAIIL, JI., 1986r. -25c.

2. HUccnenoBanue pymoOpHBIX aHTEHH C KOpPpeKTUpyromumu jduH3amu. @enoposa JLA.,
I'magxuit H.A. Metoa. yka3. k BemmosiHeHuro J1a0. pad. ['YAII, C.-116.2002r. -25¢.

3. HUccnenoBanue 3epkanbHbix aHTeHH. JlanwioB FO.H., Hukutun B.T. Meron. yka3. k
BbINOHEeHHIO 11a0. pabd. [AAIIL C.-I16.,1996r. -25c¢.

4. CornacoBanue BoJHOBOJa ¢ Harpy3koil. ®enoposa JI.A., Mumrypa T.I1. Meton. ykas.
K BBITIOJTHEHMIO J1a0. pabd. JIMATIL, JI., 1991r. -30c.

5. MHccnenoBanme  dYeThIpeX  IUICYHBIX  BOJHOBOJHBIX  JJIEMEHTOB  AHTEHHBIX
nepexirouareneii. @enoposa JI.A., Hanmno FO.H. Meron. yka3. K BBINOJIHEHHIO J1ab. pad.
['AAIL C.-116.,1994r. -24c.

6.MccrnenoBanue ¢a3zupoBaHHONW aHTeHHOW pemeTkd. MenbHukoBa A.FO., demopoa
JI.A. Merton. yka3. k BeinosiHeHH1o 1a0. pa6. 'YAII, C.-116., 2008r. -41c.

7.MccnenoBaHue IJIOCKOM JABYX3aXOgHOW cnupanbHON aHTeHHbl. ®enoposa JLA.,
Opaniy3oB A.Jl. Meroa. yka3. K BeinonHeHuto y1ad. pa6. ['YAIL, C.-I16., 2002r. -22c.

8.MccnenoBaHue aHTEHHBI ¢ perynupyemoi nosaspusanueil. ®@enoposa JILA., lanunos
IO.H. Meton. ykas. k BeinonHeHuto jab. pad. TAAIL C.-116., 1997r. -17c.

9. UccnenoBanue BoqHOBOAHO-IIIENEBBIX aHTeHH. Hukutun b.T., Mumypa T,I1,, Kpactok
B.H. Metoza. yka3. k BeimosiHeHH0 J1a0. pad. ['YAII, C.-T16., 1999r. -33c.

10. HUccnenoBanune cnupaibHbiX aHTeHH. @egopoBa JILA. MeTo. yka3. K BBIITOJHEHUIO
na6. pa6. I'YAII, C.-I16., 2002r. -22c.



11.4. Meroauueckue yKazaHus Ui OOYYAIONIMXCS MO TMPOXOXKICHHIO KypCOBOTO
MIPOSKTUPOBAHHUS/BBIITOJIHEHUSI KYPCOBOM pPaOOTHI (eciu npedycmMompeno Y4eOHbIM HIAHOM HO
OanHOU oucyuniume)

KypcoBoii mpoekT/ paboTa mpoBOIUTCS C LENbI0 (POPMHUPOBAHUS y O0YUAIOIINXCS OTBITA
KOMILIEKCHOT'O PEIICHUsI KOHKPETHBIX 337124 POPECCUOHATBHOM e TEITLHOCTH.

Kypcooii mpoext/ paboTa m03BOJISIET 00yUYaIOIMIEMYCS:

CTpyKTYypa NOSICHUTEILHOM 3aIIUCKA KYPCOBOIO IMPoeKTa/ paboThl
BBenenue.

2.CTpyKTypHas cxeMa paAuOTEXHUYECKON CUCTEMBI.

3. llpuHnunuanpHas cxeMa aHTEHHO-(QHUIEPHON CUCTEMBI.

4.PacueT reoMETpUYECKHUX M DJEKTPUUYECKHX IapaMeTpoB 3aJaHHOIO YCTpPOIlcTBa H
JIOIYCKHU Ha U3rOTOBJICHUE.

5.Pacuer anemeHTOB UAEPHOTO TPAKTA.

6. Pa3paboTraTh KOHCTPYKIIMIO aHTEHHOTO YCTPOMCTBA U IPUBECTHU €€ ONKCAHUE.

7. YepTex o01IeTo B2 aHTEHHOTO YCTPOICTBA ¢ TabapUTHBIMU pa3MepaMu.

7 CMCOK HCIIOJIb30BAHHOM JINTEPATYPHI.

TpeboBanust K 0(OPMIICHHIO MOSICHUTENLHOM 3alIMCKU KYPCOBOTO NMPOEKTa/ paboThl

[osicHuTenpHas 3amucKka JTOJDKHA OBITH BBINMONHEHAa Ha jucTax (opmarta 210x297 mm
YEpHOM IIAapUKOBOM pydYKOW WJIM pacliedaTaHa Ha KoMIblorepe. Mcmonb3yemsle pacueTHbIe
(GopMyJibl IPUBOJUTH CO CCBUIKOM Ha JIUTEpAaTypy B OYKBEHHOM OOO3HAUY€HUU C KPaTKUM
NOSICHEHWEM UX 3HAYEHHI, a 3aTeM MPEICTABUTH C NOJCTaBICHHBIMU YUCIOBBIMU 3HAYECHUSMHU.
PacueTsl TeOpeTHUECKHX 3aBUCUMOCTEN MPUBOJUTH B TAOJIUIAX, @ 3aTEM B rpaUuecKoM BUJE.
PrcyHOK WM HECKOJIBKO PUCYHKOB IIPUBOJUTH HA OTAEIBHBIX CTPAHUIAX C COOTBETCTBYIOIIEH
HyMepamuen Mo TeKCTY MOSCHUTEIbHOMN 3aliCKU

Ilepeuens MeToAMYECKHX Pa3pabOTOK MO NMPOBEIEHUI0O KYPCOBOI0 MPOEKTA
l.®enopoBa JILLA., I'magxuit H.A., AwkoB b.A. Pacuer u mnpoekTHpoBaHuE

ABHAIIMOHHBIX aHTEHH CBEPXBBICOKMX YacToT. YueOHoe mocodue. ['YAILC-IIB., 2019r, 145 c.
(umeeTcs B OuOnMMoTEKe U Ha Kadeape B 3JIEKTPOHHOM BU/IE).

2.@enopoBa JILA., Kpsuko A.®., I'magkuit H.A. Bpicoko4acTOTHBIE aHTEHHBIE
HEepeKIIIoYaTeNId PaMoJIOKAMOHHBIX cTaHIui. YuebHnoe nocobue. ['YAILC-I1b., 2019r, 55 c.
(umeeTcst B OMOIMOTEKE U HA Kadeape B SIEKTPOHHOM BHUJIE).

3.®enoposa JILA. YcTpoiicTBa CBEpXBBICOKMX YacTOT MU AHTEHHBI. METOA. yKa3zaHus K
KypcoBoMmy mnpoektupoBanuto. ['YAII, C.-I16., 2004r.-35c. (umeercs Ha kadempe B
AIIEKTPOHHOM BUJIE).

4. ®enopona JI.A., MenpankoBa A.FO. Pacuer U mpoeKTUpOBAaHHME JIMH30BBIX AHTECHH.
Mertoa. yka3zaHus K KypcoOBOMY U AMIIIOMHOMY ripoektupoBanuio. ['YAII, C.-I16., 2002r.-33c.

S.benonepkoBckuii I'.b., Kpactok B.H. 3amaum u pacuetrsl 1mo Kypcy «AHTEHHBI U
ycrpoiictBa CBY». Yuebnoe nocodue. I'VAIIL, C.-116.,2002r. -177 c. 50 3k3.

6. Huxutun B.T.,Xpamuenko I'.H. IlpoektupoBanne Ha OBM MIOCKUX aHTEHHBIX
peeTok oBasbHOU (popmbl. Meton. ykazanus st 11 u KIT. TAATL, C.-116., 1995r.-19c.

7. Huxutun B.T., Xpamuenko ['.H. BonHoBogHO-111e1€BbIE aHTeHHBI. [[poekTupoBanue u
pacuer. YuebHoe ocooue. ['AAITIL, C.-I16., 1992r. -132c.

11.5. Meronuueckue yka3aHus A1 0OYHaIOUIUXCS 10 MPOXOKIACHUIO CAMOCTOSITEILHON
paboThl



B Xoje BBITIONHEHUS CaMOCTOSATEIBHON pa0OThI, OOYUYAOIIUICS BBITIOIHSIET paboOTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE MpemnojaBaTesi, HO 0e3 ero HernocpeiCTBEHHOTO
y4acTHsl.

s oOywarommxcsi 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paboTYy.

B mporecce BBIMOTHEHUS CaMOCTOSATENBHONW paboThl, y oOyuaromierocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUpPOBaHUE pabovyero BpeMeHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allUd MPUOOpETaeMbIX 3HAHUM, 00ecrevynBaeT BBICOKUUN
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOYyYCHHS, IOMOTAeT TMOJYYUTh HABBIKA TOBBIIICHUS
pohecCHOHaTBFHOTO YPOBHSL.

MeroaudyeckuMu ~ MaTepHalaMH,  HAIMpaBJSIOMIUMHU  CAMOCTOSITENIBHYIO — paboTy
00y4JaIOIIUXCASBISIOTCS:

—  y4eOHO-METOJUYECKH MaTepHal Mo JUCIHUILTUHE;

—  METOIUYECKHE YKa3aHHs 10 BBHIMOTHEHHIO KOHTPOJIBHBIX PAbOT (I 00yJarommxcs
0 32049HOU (hopme 0OyICHHUS).

11.6. Meronuyeckue ykasaHus [ OOy4yaroUMXcs IO MPOXOXKICHUIO TEKYIEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuXxcsi, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JUCIUIUIAHBI.

11.7. Meronuyeckue yka3aHus Ui 0OydaroIIUXCs MO MPOXOXKICHHUIO MPOMEKYTOUHOU
aTTeCTallUU.

[IpomexxyTounass ~ arrectanmusi  OOydalONMIMXCSl ~ MPEIyCMaTPpUBACT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB O0y4YeHHs MO auciuiuinHe. OHa BKIIOYAeT B
ceost:

— D9K3aMeH — (opma OLEHKM 3HaHUM, MOJYUYEHHBIX OOydYaroluMcs B IpoLEcce
U3yYeHUs] BCeW MUCLUMUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATENBHOM paboThl, CIOCOOHOCTH
OPUMEHATh HMX JJIS PEHICHUS NMPAaKTUYECKHX 3a7ad. DK3aMeH, KaK MNpaBWIIO, TMPOBOAMTCS B
NEepUoJ HSK3aMEHAIIMOHHOW CECCHHM W 3aBEpINAeTCS AaTTEeCTAI[MOHHON OIEHKON «OTIHMYHOM,
«XOPOILIO», «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

— muddepeHIMpoBaHHBIN 3a4eT — 93TO0 ¢dopMa OIEHKH 3HAHWH, IOTYYEHHBIX
00yYaromuMcs IpU U3YYCHUHU TUCIMIUINHBI, IPU BBIOJHEHUH KYypPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, HAYYHO-UCCIIEI0BATEIBCKUX paOdOT U MPOXOXKIEHUH MPAKTUK C aTTECTAIIHIOHHOM OIEHKOI
OTIIMYHOY, «XOPOILIOY, «yIOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.



Jluct BHeceHUs U3MEHEHUH B pabouyIo MPOrpaMMy JUCHUTUIMHBI

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii
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