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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  PaAro000PYAOBAHUS»  HAMPABICHHOCTH  «TeXHWYeckas  IKCINTyaTanus
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

Conmep:xkaHue JUCUUIUIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MapaMeTpamu
nepenaronmx 1 npueMubix anTeHH CBY nuanazona. B qucuumirie paccMaTpuBarOTCsl IPUHIIAIT
NEUCTBUS, TEOMETPUYECKUE M DIEKTPUUECKHE XapaKTCPUCTHUKU PA3THYHBIX THUIOB AHTCHH:
BUOPATOPHBIX, MIEJEBBIX, PYIOPHBIX, JIMH30BBIX, 3€PKATBHBIX, & TAK)KE HAIIPaBJICHHBIC CBONCTBA
cuctembl u3nydareneil. [IpuBonsarcss cBegeHus 00 OCHOBHBIX YCTPOHCTBaX (HUIEPHOTO TpakTa
CBY pmama3oHa: JACNHUTENSX MOIIHOCTH, HAMPaBICHHBIX OTBETBUTEISIX, BPAIAIOIIUXCS
COUWICHEHHUSX, aHTEHHBIX TIEPEKITIOUaTENIAX U JIp.

[IpenonaBanue AMCHUIUIMHBI MPEAyCcMaTpUBAET cleayronme (OpMbI OpraHHU3AINH
y4eOHOT0 mpoIiecca: JEKINH, Ja0opaTopHbIe pabOThI, MPAKTUUECKHUE 3aHATHS, CAMOCTOSATEIbHAS
paboTa cTyJeHTa, KOHCYJIbTAINH, KYPCOBOE MPOCKTUPOBAHUE

[IporpaMMoli AUCIUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYITUI
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIus B opMe IK3aMeHa.

OO6mast TpyJ0EMKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIsICT 9 3a4eTHBIX eauHuIl, 324
Jaca.

S3bIK 00yUYCHHUS 110 JUCITUTITMHE «PYCCKUM»



1. TlepeueHp IIaHUPYEMBIX PE3yJIBTATOB O0YUCHHS MO AUCIUTUINHE

1.1. llenn npenonaBaHus AUCLUIIINHBI

Henbto npenonaBanus AMCUUIIMHBI «AHTEHHBI U YCTPONCTBA CBEPXBBICOKON YaCTOTHI
(CBY)» sBnserca: (opMmupoBaHue NPO(PECCHOHANBHOM  MOATOTOBKM CHELUAIUCTOB IO
HanpaBieHuto 25.05.03 « TexHudeckas dKCIUTyaTalls TPAHCIIOPTHOTO PaJno000pyaOBaHUSD)
[0 HAaNpaBJIEHHOCTH « TexHuueckas »SKCIUTyaTallus paJHO3JIEKTPOHHOTO 000pyIOBaHUS
BO3JIYIIHBIX CYJOB M a’3pOTNOPTOB» B 00OJACTH COBPEMEHHBIX aHTeHH M ycrpoiictB CBY ;
O3HAKOMJIGHHE C KpYroM IMpoOiieM, CTOSAMMX Hepea pa3paboTuyMKaMH aHTEHHO-(UAEPHBIX
CHUCTEM HAa3eMHBIX M OOpPTOBBIX PATUOJOKAIIMOHHBIX CTAHLMH; MOJy4EHHE MPAKTHUYECKUX
HaBBIKOB [0 JKCIIEPUMEHTAJIBLHOMY MCCIEIOBAHUIO M HACTpOiiKe aHTeHH M ycrpoiicts CBUY;
MI0JTy4Y€HHE HABBIKOB IO pacyeTy U aBTOMaTU3UPOBAHHOMY pacdeTy aHTeHH U ycTpoiictB CBY u
YMEHHE UX UCIOJb30BaHUS NPH TEXHUUECKOM OOCTYXKMUBAHUU U HACTPOMKE pagloTEeXHUUECKUX
YCTPOMCTB U CHCTEM , B HAyYHO-HUCCJIEIOBATENICKONW M IMPOU3BOJCTBEHHOW AESITEIBHOCTH B
001aCTAX JTOKAMOHHOTO, HABUTAIIMOHHOT'O M CBA3HOTO Ha3HAYECHUSI.

JlucuuiuinHa BXOAWUT B COCTaB 00s3aTENBHOM YacTH 00pa3oBaTENbHOW IMPOTPaMMBbI
BhIciiero oopazosanus (nanee — OIT BO).

1.2. IlepedyeHp miIaHUPYEMBIX PE3YJIbTAaTOB 00YUYEHHS MO JUCLUIUIMHE, COOTHECEHHBIX C
IUTAaHUPYEMBIMU pe3yibTratamMu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYarOIIUICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHA
KOMIIETCHIMSIMYM WM UX 4acTsIMHU. KOMIETEeHIIMM U MHAUKATOPHI UX JTOCTHKEHUS IIPHUBEJICHBI B
tabnuue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIIMHA U MHIMKATOPOB MX JIOCTHKEHHUS

Kareropus (rpymnmna) Konn Kon v HanMeHoBaHMe HHIUKATOpA
HaUMEHOBaHUE
KOMIIETEHIINH JTOCTHKEHUS] KOMIIETEHLIUU
KOMITCTCHITHH
OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHBI
OIIK-1 Cnocoben
MaTEeMaTHKH, ¢IUHUIBI U3MEPEHUS,
UCTIONIb30BATh
(yHIaMeHTaNbHbIE TPUHIUIIBI U
OCHOBHBIE 3aKOHBI
TEOPETUYECKHE OCHOBBI (PU3UKH,
MaTEeMaTHKH, .
U TEOPETUIECKON MEXaHUKH
OIIK-1.Y.1 ymeTs npuMeHsATh (U3HUKO-
Oo6menpodeccnoHanbHbIE | H3MEPEHUS, .
MaTeMaTHUYeCKH anmapar i pelieHus
KOMIIETEHIINH byH1aMeHTaNnbHbIE
3a/1a4 TEOPETUUECKOTO U MPHUKIIATHOTO
MIPUHIIUTIBI 1
TEOPETUUECKHE xapaikrepa
p OIIK-1.B.1 Bnayerr HaBBIKAMHU
OCHOBBI (PU3UKH, .
. WCIOJIb30BaHUs 3HAHUN MaTeMaTHKH,
TEOPETUUECKOMN
(OU3HKY ¥ MEXaHWKH TIPU PEIICHUN
MEXaHHUKHU
npodeccroHaNbHBIX 33124
OIIK-5 Cnocoben
MIPOBOIUTH
U3MEPCHUSI 1
UHCTPYMEHTAIBHBIH
py OIIK-5.Y.1 ymMeTh UCIOIb30BaTh METOIUKH
O6menpodeccroHanbHbIE | KOHTPOJIb,
1 000pyAOBaHUE JJIsl IPOBEICHUS
KOMIIETEHITHH MIPOBOIUTH 9
U3MepeHuit
00paboTKy
pe3yJIbTaTOB U
OIICHUBATH
MOTPEIIHOCTH

2. Mecro nucuuiuinHbl B cTpykType OII
JucuuruimHa MOKeT 0a3MpOBaThCs HA 3HAHUAX, paHee IPUOOPETEHHBIX 00YYArOIIUMUCS
IpU U3YyYEHHUH CIIEAYIOUINX TUCIUITINH:




- ®u3uka — B paszenax «NEeKTPUUYECTBO U MarHETU3M», « Teopus 3J1IeKTPOMarHUTHOTO
TOJISDY;

- Beicmass matremaTtuka- B paszaenax «BeKTOpHBIN aHAJIM3 M TEOPUS NOJIDY, «Y paBHEHUS
MaTeMaTH4eCKOH (U3UKH C YacTHBIMU MPOU3BOJHBIMU» (OCOOEHHO pEIICHUsS YpaBHEHUU
Jlarumaca, Ilyaccona, T'embmromena), «JluddepeHnmanbHoe W WHTETPAIBHOE HCUYUCIICHUEY,
«Teopus psaoBy», «CrneunanbHble QyHKIMW», «MaTpudHOe HCUUCICHUEY;

- «PammorexHuueckue LeNMM M CHUTHAIBD — B paszenax
«KonebarenpHble KOHTYPBD?, « DUIBTPHI»;

-«Qnexrpoaunamuka u PPBy

«JIMUHHBIC JTMHUNY,

3HaHUs, TOJYYCHHBIE TPU WM3YYCHWH MaTepuaia JaHHOW TUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HUE, TaK U UCHOJIb3YIOTCSA IPU U3YyUYEeHUH APYTUX AUCLHUIUINH:

- «AHTEHHBI U YCTPOMCTBa CBEPXBBICOKOH yacToThl (CBY)»,

- «PanonoKaMOHHbBIE CUCTEMBI X KOMILIIEKCHDY,

- «[Tpuem 1 0OpaboOTKa CUTHAJIOBY.

3. O0beM U TPyA0EMKOCTh TUCIUTLTAHBI
JlanHbIe 00 00IIEM OO0BbEeMe AMCUIMUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIIOB Y4eOHOM
paboTHI IO TUCHIHUTUINHE (M paclpepaesieHUue 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI 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 4/ 144 5/180
3E/ (1ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
Ayoumopnuie 3auamus, BCETo 4ac. 187 68 119
B TOM YHCJIE:
nexrun (JI), (gac) 68 34 34
npaktuyeckue/cemunapckue 3ansatus  (113), 34 34
(dac)
naboparopusie padotsl (JIP), (dac) 68 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 72 36 36
Camocmoamenvnasn paboma, Bcero (dac) 65 40 25
Buo npomesrcymounoit ammecmayuu: 3ayer, OK3.
mudd. 3auer, sx3amen (3auer, dudd. 3auy, 3., OK3.
K3 **) OK3.

I3 o
Ilpumeuanue:  kaHIUIATCKHIA SK3aMEH

4. ConepxaHue TUCIUTIITNHBI

4.1. Pactipenenenue TpyA0€MKOCTH TUCHUIUIMHEI IO pa3/iejaM U BUJaM 3aHITHIMA.

Pazgenpl, TeMBbI TUCIUTIIUHBI K UX TPYJOEMKOCTh TPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUIIINHBI, HX TPYAOEMKOCTh

Jlexknuu
(gac)

Paznensl, TEMBI JUCHMIIINHBI

I13 (C3)
(qac)

JIP
(gac)

KII
(dac)

CPC
(gac)

Cemectp 6




. Paznen 1. [IpuHiumnst
(YHKLIMOHUPOBAHUS yCTPOUCTB
CBUY u anteHH

Tema 1.1. HaznaueHnue u posb
AHTEHHO-(UAECPHBIX YCTPOHCTB B
pPaMOTeXHUYECKUX CUCTEMaX;
Tema 1.2. Knaccudukanus TuHMiA
nepeaaym;

Tema 1.3. OcHOBHBIE
NEKTPUUECKUE XapAKTEPUCTUKU
JIMHUH NIepeadn;

Tema 1.4. PexxuMbl BOJIH B IMHUAX
neperavy;

Tema 1.5.001mue MeToabl
COTJIAaCOBAHUSA C HAarpy3KOu

Paszmen 2. CUMMETpUIHBIA BHOpATOp
B CBOOOHOM TIPOCTPAHCTBE
Tema 2.1. Pacnipenenenue Toka u
3apsiia Ha TOHKOM BHOpaTope
Tema 2.2. ITone nznydyeHus
CUMMETPHUYHOTO BHOpaTopa B
NaJIbHEH 30HE

Tema 2.3. XapakTepucTuku
U3Ty4YEHUS! CAMMETPUYHOTO
BUOpaTopa

Tema 2.4. CummeTpupyromme
yCTpOMCTBA

Paznen 3. HanpaBiieHHbIE
CBOMCTBA CUCTEMBI U3JlydaTelen
Tema 3.1. [Tone uznyuenus
cucreMsl usnydarenei. Teopema
MIEPEMHOKECHMUS.

Tema 3.2. [IpuHiun kavyanus gyya
B HENOJBMXKHON JTHUHENHOMN
CUCTEME

Tema 3.3. HanpasieHHbie
CBOMCTBA aHTCHHOU PEILETKU C
OCEBBIM U3TyYeHHEM (aHTECHHA
«BOJIHOBOM KaHAI»)

Tema 3.4. KoMIuieKCHBIE BXOIHEIE
COINPOTUBIICHUS CUCTEMBI
BUOpaTOpPOB

Pasznen 4. llleneBble usinyyarenu
Tema 4.1. [TpuHuun
IBOMCTBEHHOCTH U €T'0
MPUMEHUMOCTb B TEOPUH
IIEJICBBIX AHTCHH.

Tema 4.2. [llenu B BOJHOBOAE

Paznen 5. OCHOBBI TEOpUU
anepTypHBIX aHTCHH




Tema 5.1. . Tlone uznyuenus
IJIOCKOM anepTypbl
MIPOU3BOIBHON (HOPMEL.

Tema 5.2. BnusiHMe aMILUTUTY AHOTO
1 (ha30BOTr0 pacrpeeieHus Ha
JMarpaMMmy HarpaBJI€HHOCTH.

Paznen 6.BoimHoBogHEIE
U3ITy4aTenu

Y PYTIOPHBIC aHTCHHBI

Tema 6.1. 3nyuenue u3
OTKPBITOT'O KOHIIA
MPSIMOYTOJIBHOTO M KPYTJIOTO
BOJIHOBOJIA.

Tema 6.2. OCHOBHBIE THITBI
AJIIEKTPOMATHUTHBIX PYTOPOB

P as3qacia 7. JIUH30BBIC AHTEHHEI
Tema 7.1. Yckopstoiue
METAJINIMYCCKUEC JINH3bI

Tema 7.2. JIudnekTpudyeckue
JIMH30BbIC aHTCHHBI

Pa3znen 8. 3epKajibHbIE aHTCHHBI
Tema 8.1. Onpenenenue nonst B
packpelBe U MOJIA  M3IY4YCHHS
napaboIONIHOTO 3epKaa.

Tema 8.2. Koaddurment
yeunenuss (KY) u ontumanbHbIi
YTOJI pacKpbiBa mapadoiona.
Tema 8.3. JIByx3epKkajibHbIE
AQHTEHHBI

Paznen 9. DneMeHTHI PuIepHOro
TpakTa

Tema 9.1.T-o0pa3Hble AeTUTETH
MOIIIHOCTH (TPOWHUKH).

Tema 9.2. BoiHOBOAHBIE MOCTHI.
Tema 9.3. AHTEHHBIN
MEPEKIII0YaTENh Ha MIEIEBhIX
MOCTax

Hroro B cemectpe :

34

34

40

Cemectp 7

Paznen 10.1. HanpaBnennsie
CBOMCTBA JTUHSHHOM CHCTEMBI
u3Jlydaresen

Tema 10.1. ITone uznyuenus
JIMHEHHOM CHUCTEMBI HACHTUYHBIX
m3nnyyareneid. Teopema
MEPEMHOXKECHHUSI.

Tema 10.2. ®yHkuus
HaIpaBJICHHOCTH HEMPEPHIBHOM
JIMHEHMHOM CHCTEMBI
HEHAIPaBJIECHHBIX HU3JIy4yaTesen




Temal0.3. IlpuaIMn KayaHus
Jly4a B HEMOJABWKHOW AaHTEHHOMU
pelIeTKe HeHAIPaBJIEHHBIX
U3JIy4aresen

Temal0.4. Bnusinue paccTosiHus
MEXK 1y u3iryyareasimu Ha JIH
JIMHEWHOMN CUCTEMBI H3JIydaTelien
Temal0.5. HanpaBneHHsie
CBOIiCTBA CHH()A3HOM aHTEHHOM
PELIETKH HEHAIIPABJIEHHBIX
M3JIydarenen

Tema 10.6. HanpaBnenuslie
CBOMCTBA aHTCHHOU PEIIETKH C
OCEBBIM U3IyUYEHUEM

Paznen 11. [InockocTHbIE
AQHTCHHBIE PEUICTKU

Tema 11.1. Tlone nznyuenus
IIJIOCKOW IBYMEPHOU aHTEHHOU
peLETKn

Tema 11.2. Ilone uznydenus
TPEXMEPHOM ITIOCKOCTHOMN
AQHTCHHOU PELIETKU

Temal 1.3. MuoroBuOparopHbie
CUH(]a3HbIE AaHTCHHBI
Temall.4. CTpyKTypa MIOCKHX
AQHTEHHBIX PEIIETOK U CIIOCOOBI
pa3sMelIeHUs u3ydarenen

Paznen 12. AHTEHHbIE PEIIETKH C
($a30BbIM CKaHMPOBAHUEM
Temal2.1. Cxemsl GpurepHOro
nutanus OAP

Tema 12.2. ®AP npoxoaHoro
TUINA

Tema 12.3. ®AP orpaxaTenbHOro
TUINA

Paznen 13. BolTHOBOIHO-IIIEIEBLIE
AQHTEHHBIEC PELIECTKU

Tema 13.1. Buabl BOJTHOBOIHO-
HIEJIEBBIX PEIIETOK

Tema 13.2 BoiHOBOIHO-IIIEIEBBIE
AHTCHHBI C MEXaHUYCCKUM
n3MeHeHueM (hasbl

Tema 13.3. AHTEHHBIE PEIIETKHU C
YAaCTOTHBIM CKAaHUPOBAHUEM

Pazgen 14. MHoronyueBbie
AQHTEHHBIE PEIICTKU

Tema 14.1.
JuarpamMmmoo0Opa3yrorias cxema
bmacca

Temal4.2.
Jmarpammoo6pa3sytomiasi cxema




batnepa

Paznen 15. AnTeHHble peméTku ¢
HEJIMHEHHON 00paboTKOM cUTHaIa
Tema 15.1. Koppensuuonnsie
AQHTEHHbIE PEUIETKU

Tema 15.2. AHTEHHBIE PEIIETKHU C
JIOTHYECKUM CHHTE30M

Pazgen 16. Kosnblesbie u
nunuaapudeckue AP

Tema 16.1. AmmutynHo-daszoBoe
pacnpenesieHue B KOJIbLIEBOM
DAP

Tema 16.2. [lunuuapuyeckue
DAP

Paznen 17. BubpatopHsie
U3y4yaTenu

Tema 17.1. Konctpykuuu
BUOPATOPHBIX U3TydaTenen
Tema 17.2. MukponosioCKOBbIH
U3JTy4aTelb

Tema 17.3. MukpornonockoBas
aHTeHHas peuieTka OpaHKiInHa
Tema 17.4. MIIA ¢ oceBbIM
U3JyUYEHUEM

Paznen 18. PynopHbie aHTEHHBI
Tema 18.1. Pynopa Ha ocHOBE
HpSMOYTOJIBHOTO BOJIHOBOJIA
Temal8.2. Konnueckuit pymop

Paznen 19. CnupasibHble aHTEHHBI
Tema 19.1. LHununapuyeckas
crnupalib

Tema 19.2. Cnupans Apxumena
Tewma.19.3. Jlorapudgmuueckast
crupaib

Paznen 20. DnemeHTHI TpakTa
nutanuss OAP

Tema 20.1. quoaHbIH
JIBYXKaHAJbHBIN MEPEeKITI0YaTellb
Ha BOJHOBOJHBIX TPOMHHUKAX
Tema 20.2. BonHoBogHbIE
HaIpaBlIEHHbIE OTBETBUTEIHU
Tema 20.3. dazoBpaniarenu

Pa3znen 21.®eppurossie ycTpoiicTBa
Tema 21.1. OcHOBHBIE CBOKCTBA
depputos B moe CBY ¢
KpYyroBOH MOJIsIpU3aIiuen

Tewma 21.2. HeBzaumubie
(dazoBpamaTe I ¢ MonepeIHbIM
MOJIEM MOMAarHUYMBaHUS
dbeppura

Tema 21.3. deppuToBbIE BEHTUIN
C IONEPEYHBIM MOJEM




MO0 IMar HUYUBAHHUS

Tema 21.4. ®eppurossrii Y-
LUAPKYIISTOP

Tema 21.5. IIpoxogHou
dbepputoBbIii (ha3oBpamarens Ha
PSIMOYTOJIBHOM M KPYTJIOM
BOJIHOBOJIaX

Pa3znen 22. OxoHeuHble Harpy3KH 2 4 2
TPaKTOB

Tema 22.1. CornacoBaHHbIE
Harpy3Ku

Tema 22.2. PeakTuBHbBIC HATPY3KH
Htoro B cemectpe: 34 34 34 17 25

Hroro: 68 34 68 17 65

[lpakTHyeckas TOATOTOBKA 3aKJIIOYaeTCd B  HEMOCPEICTBEHHOM  BBHIOJHEHUH
Oo0y4aromuUMHUCS ~ OMNpPENEeNeHHBIX  TPYAOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CoaeprxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHM.
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B Ta0nwuIle 4.

Ta6muma 4 — ConepxaHue pa3esioB U TEM JEKIIMOHHOTO ITUKJIA

Ha3zBanue u conepxanue pas3aesioB U TEM JEKIIMOHHBIX 3aHATHI
Howmep paznena
Cemectp 6

Paznen 1. [Tpununs! pyHkunoHupoBanus yctpoiicts CBY u anteHH

Tema 1.1. Ha3nHaueHue u pojib aHTEHHO-(QUIEPHBIX YCTPOMCTB B
PaaMOTEXHUYECKUX CUCTEMAX;

Tema 1.2. Knaccudukanus nuHul nepenadu;

Tema 1.3. OcHOBHBIE DJEKTPUYECKHE XapaKTEPUCTUKHU JIMHUN
nepenayy;

Tema 1.4. PexxuMbl BOJIH B JIMHUAX TEpeaayn;

Tema 1.5.0061mue MeTO bl COTTIACOBAHUS C HATPY3KOM

Paznen 2. CumMmeTpuuHbIi BUOpATOp B CBOOOIHOM IPOCTPAHCTBE

Tema 2.1. Pacnipenenienne Toka u 3apsjia Ha TOHKOM BHOpaTope

Tema 2.2. [Tone uznyueHuss CHMMETPHUYHOTO BUOpaTOpa B AaJIbHEH 30HE
Tema 2.3. XapakTepuCTHKU U3TyYEHUS] CAMMETPUYHOTO BUOpaTopa
Tema 2.4. CuMMeTpHpyIOIIKE YCTPOUCTBA

Pazpnen 3. HanpaBneHHble CBOMCTBA CUCTEMBI U3JTy4YaTeIen

Tewma 3.1. [Tone u3nyyeHus cucTeMbl U3TydaTeeu.

Teopema nepeMHOKEHUS.

Tewma 3.2. [IpuHuuMn KayaHus Jiy4ya B HEMOJBUKHOM JIMHEMHOW CUCTEME
Tema 3.3. HampaBieHHble CBONCTBAa AHTEHHOH pEIIETKH C OCEBBIM
M3ITy4YeHUEM (aHTEHHA «BOJTHOBOM KaHAI»)

Tema 3.4. KomiuiekcHbIe BXOJHBIE COINPOTUBIEHUS  CUCTEMBI
BUOPaTOpPOB




Pasnen 4.

[I{eneBble n3myyarenu

Tema 4.1. IIpuHIMI TBOMCTBEHHOCTH W €r0 NMPUMEHUMOCTH B TEOPUH
IIECJICBBIX AHTCHH.

Tema 4.2. [llenu B BoaHOBOAC

Paznen 5. OCHOBBI TEOPUH ANIEPTYPHBIX AHTEHH
Tema 5.1. [Tone u3nmyyeHus MIOCKON anepTypbl MPOU3BOIBHON (POPMBI.
Tema 5.2. BnusHue aMrmiuTyaHoro u (pa3oBOro pacmpenenceHus Ha
JMarpaMMy HarpaBJI€HHOCTH.

Paznen 6. BosiHOBOIHBIE M3 TyYaTENH U PYHIOPHBIE AHTECHHBI
Tema 6.1 M3nydyeHne n3 OTKPHITOrO KOHIIA MPSMOYTOJIBHOTO U KPYIJIOro
BOJIHOBOJIA.
Tema 6.2. OCHOBHBIE TUIIBI NEKTPOMArHUTHBIX PYIOPOB

Paznen 7. JIMH30BBIC aHTEHHEI
Tema 7.1. Yckopsitonue MeTalInuYeCKUe JTMH3bI
Tema 7.2. JIudneKTprUdeCKHe JIMH30BbI€ AHTEHHBI

Paznen 8. 3epKajlbHbIE aHTEHHBI
Tema 8.1. OmnpeneneHuwe MOJas B pPacKpblB€ U OIS  M3ITyYEHUSA
napaboI0uaHOTO 3epKaja.
Tema 8.2. Kosbdumment ycunenus (KY) u ontumanbHBIA yroma
packpbiBa napabosoua.
Tema 8.3. /IByx3epkajabHble aHTCHHBI

Paznen 9. DneMeHTH! GUACPHOTO TPaKTa

Tema 9.1.T-00pa3Hble AETUTENN MOITHOCTH (TPONHHKH).
Tema 9.2. BoIHOBOIHBIE MOCTEL.
Tema 9.3. AHTEHHBIH epeKII0YaTeh Ha MIEJIEBBIX MOCTAaX

Howmep pasznena

HasBanue u copeprkanue pa3ieioB ¥ TEM JICKITMOHHBIX 3aHATHHA

Cemectp 7

Pazzen 10.

HanpasneHnHble cBOMCTBA IMHEMHON CUCTEMBI U31y4daTesiein

Tewma 10.1. ITone u3nydeHust TMHEHHON CUCTEMBI UIEHTUYHBIX
n3nydareneid. Teopema nepeMHOKEHUS.

Tema 10.2. @yHKIMSA HANPaBIEHHOCTU HENPEPBIBHOM JTMHEHHON
CHUCTEMBI HEHANPABJICHHBIX U3JIydaTesei

Temal0.3. IlpuHuun kayaHust Jyya B HEMOJBUKHON aHTEHHOM peLIeTKe
HEHAIPAaBJICHHBIX U3JIy4aTenei

Temal0.4. Bnusinue pacctosiHus Mex 1y usnydarensimu Ha JITH
JIMHEWHOU CUCTEMBI H3JIydyaTellen

Temal0.5. HanpaBneHHble cBoicTBa cHH(}a3HON aHTEHHOM pelIeTKU
HEHANPAaBJICHHBIX U3JIy4aTenei

Tema 10.6. HanpaBieHHble cBOWCTBAa aHTEHHOM PELIETKU C OCEBBIM
U3JIy4YEHUEM

Pazmen 11.

[1nockocTHBIE aHTEHHBIE PEIIETKH

Tema 11.1. Ilone n3mydeHus MIOCKON IByMEPHON aHTEHHOM pelIETKU
Tema 11.2. Tlosie u3nydeHus: TpEXMEPHOUN MIIOCKOCTHOW aHTEHHOM
pereTKu

Temall.3. MuoroBuGparopHbie CUH(a3Hble aHTCHHBI

Temal1.4. CTpyKTypa IJIOCKUX @HTEHHBIX PEIIETOK U CIIOCOOBI
pa3MeIeHNs U3ayJdarenei

Pasnen 12

. AHTeHHbIE pemETKU C (Pa30BbIM CKAHUPOBAHUEM
Temal2.1. Cxewmsl punepuoro nutanuss GAP
Tema 12.2. ®AP npoxogHoro tuna




Tema 12.3 ®AP oTpaxaTenpHOro THUNa

Pasgen 13.

BonHoBOAHO-11I€/IEBBIE AaHTEHHBIE PEIIETKH

Tema 13.1. Buabl BOTHOBOAHO-IIIENIEBBIX PELIETOK

Tema 13.2 BonHOBOAHO-IIIEEBEIE aHTEHHBI C MEXaHUYECKUM
n3MeHeHueM (asul

Tema 13.3. AHTEHHBIE PEIIETKH C YACTOTHBIM CKaHUPOBAHHUEM

Pazzen 14.

MHoroy4eBble aHTEHHbIE PEILIETKH
Tewma 14.1. Iuarpammoo0pa3ytomiasi cxema biacca
Tema 14.2. lnarpammoo6pa3ytomiasi cxema batiepa

Pasznen 15.

AHTEHHBIC PEMIETKH ¢ HEMTMHEWHOM 00pabOTKOI curHama
Tewma 15.1. KoppensinimoHHble aHTEHHBIE PEILIETKH
Tema 15.2. AHTEHHBIE PEIIETKU C JIOTHUYECKUM CUHTE30M

Pazgen 16.

Konsuessie u mumaapuueckue AP
Tema 16.1. AmmutyHo-(a3zoBoe pacnpeseneHue B KobieBoit ®AP
Tema 16.2. llununapuueckue @AP

Pazgen 17.

Bubparopnsie uznyvarenu

Tema 17.1. KorcTpykuuu BHOPaTOPHBIX U3TydaTesen

Tema 17.2. MuUKpONOIOCKOBBIN U3Ty4YaTelb

Tema 17.3. MukponosnockoBas anTeHHas peuierka OpankinHa
Tema 17.4. MITA ¢ 0ceBbIM U3ITyYEHUEM

Pazgen 18.

PyniopHsle aHTEHHBI
Tema 18.1. Pynopa Ha 0CHOBE MPsIMOYTOJLHOTO BOJIHOBOIA
Tewma 18.2. Konnueckuit pynop

Paznen 19.

CrniupasbHble aHTEHHBI

Tema 19.1. llununapudeckas cnupanb
Tema 19.2. Cniupane Apxumena
Tema.19.3. Jlorapudmudeckas cuupaiib

Pazzen 20.

OnemenTsl TpakTa nutanus GAP

Tewma 20.1. JInoaHblil AByXKaHAIBHBIN MTEPEKITIOUATEh HA
BOJIHOBOJIHBIX TPOHHUKAX

Tewma 20.2. BoiHOBOHBIE HANIPABIIEHHBIE OTBETBUTEIN
Tewma 20.3. @a3oBpaniartenu

Pasnen 21.

®eppuTOBBIE YCTPOICTBA

Tema 21.1. OcHoBHble cBoiicTBa (epputoB B nosie CBY ¢ kpyrosoii
noJsipu3anuen

Tema 21.2. HeB3aumMHsle (a3oBpaIiaTenu ¢ monepeuHbIM MojaeM
MoJIMarHu4uBanus peppura

Tewma 21.3. @eppuToBbIC BEHTHIN C TONEPEUHBIM MOJIEM
MOAMAarHM4YMBaHUs

Tewma 21.4. ®eppurossiit Y-1EpKyISTOP

Tema 21.5. IIpoxonno#i ¢dheppuToBHIi (ha3zoBpamaress Ha
IIPSIMOYTOJIbHOM U KPYIVIOM BOJHOBOJAX

Paznen 22.

OKOHEYHbIC HArpy3KH TPAKTOB
Tewma 22.1. CornacoBaHHbIE HArPy3KH
Tema 22.2. PeakTuBHBIE HATPY3KH

4.3 [IpakTrueckue (CEMUHAPCKUE) 3aHITHS
TeMbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuma 5 — [IpakTrueckue 3aHATHS K UX TPYJI0EMKOCTh




/1

Tembl MpaKTUYECKUX 3aHATUI

DopMbI IPAKTUYECKUX 3aHATUI

Tpynoemko
CTb, (4ac)

Ne paznena
JOUCIATIINHBI

Cemectp 7

Hanpasnennslie cBoiicTBa
AHTEHHOW PEIIETKH C OCEBBIM
U3JIy4YEHUEM

Pacuer AuarpaMMbl
HaIpaBJICHHOCTU aHTCHHBI
«BOJIHOBOM KaHa»

10

[Tone n3nyyeHus miIoCKon
AQHTEHHOM PEILETKH

Pacuet reomeTpuueckux
napamerpos u JIH nuneliku u3
MTOJIyBOJTHOBBIX BCTPEYHO-
HAKJIOHHBIX ILIEJIEH Ha Y3KOU
CTEHKE MPSMOYTOJIBHOTO
BOJIHOBOJA

11

OAP oTpaxkarenbHOro TUIa

Pacyet reomeTpuieckux u
3JEKTPUUYECKUX apaMETPOB
mockocTHOU PAP u3
MOJTyBOJTHOBBIX BUOPATOPOB HAJ
MPOBOJAIIEH MOBEPXHOCTHIO,
BO30YKIaeMOU PyIIOPOM

12

BomnHoBOIHO-1IIEIEBEIE
AHTCHHBIC peI_HeTKI/I

Pacuet reomeTpuueckux u
3IEKTPUUECKUX XaPAKTEPUCTUK
INTOCKOCTHBIX BOJTHOBOJTHO-
IICJICBBIX AHTCHH CO IICIIAIMU HA
IAPOKOW CTEHKE BOJHOBOJIA

13

BubpaTopHslie u3nyuaTenu

Pacuer JIH nuneiiku u3
CUMMETPHYHBIX BUOPATOPOB,
BO30YKIaEMBIX TIOJIEM
MPSIMOYTOJILHOTO BOJTHOBOJIA

17

PynopHble aHTEHHBI

Pacuer reomerprueckux u
JIEKTPUUYECKUX TTapaMeTPOB
PYHOPHBIX aHTEHH

18

CrnnpasibHblE aHTEHHBI

Pacuer reomerpruueckux u
3JIEKTPUYECKUX MTapaMETPOB
LWIMHAPUYECKON CIIUPAIILHOU
aHTECHHBI

19

DJEeMEHTHI TPAaKTa TUTAHUS
OAP

Kpyrosas auarpamma
Bonsnepra-Cmuta u ee
NIPUMEHEHMs JJIs pacueTa
auHUM nepenayn. CornacoBaHue
JUHUHN TPU TTOMOLIH
PEaKTUBHBIX JIEMEHTOB (pacuer
MECTa BKJIIOYEHHUS U BEJTUUNHBI
PEaKTUBHOCTH 10 KPyTOBOH
nuarpamme Bosbrepra -
Cwmura)

10

20,
21,
22

Bcero:

34

4.3. JlabopaTopHbIE 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHHA U X TPYTOEMKOCTh IIPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYIOEMKOCTb

N TpynoeMKOCTb W5 rmix Ne
HaunmenoBanue 1ab0paTopHbIX paboT IPaKTUYIECKON | paszieia
/1 (1ac) MOATOTOBKH, | AUCIIUAILIL
(dac) WHBI
Cemectp 6
1 CornacoBaHue BOJIHOBOJA C HArpy3KOn 3 1
Yacts 1
2 | CormnacoBaHue BOJHOBOJA C Harpy3Kou 3 1
Yacts 2
3 UccnenoBanue nByX3axOoaHOU 4 2
Jorapu(pMHUUECKON CIUPATBHOM
anTeHHbl YacTs 1
4 UccnenoBanue nByx3axoaHOU 3 2
Jorapu(MHUECKON CTHPaTbHOMN
aHTeHHbI YacTsp 2
5 HccnenoBanue pynopHbIX aHTEHH C 4 6,7
KOPPEKTUPYIOMMMHU JInH3aMu. YacTs 1
6 | UccnenoBanue pynopHbIX aHTEHH C 3 6,7
KOPPEKTUPYIOMIMMHU JIMH3aMU. YacTp 2
7 HccnenoBanue 3epkanbHbIX aHTEHH YacThb 4 8
1
8 HccnenoBanue 3epkaibHbIX aHTEHH YacTh 3 8
2
9 | CorynacoBanue BOJHOBOJA C HArpy3KOH 4 1
Yacts 1
10 | CormacoBaHue BOJTHOBOJAA C HATPY3KOM 3 1
Yacts 2
Bcero: 34
Cemectp 7
1 Hccnenosanue aHTEHHEI TUIIA «BOJHOBO 4 10
ka"a» Yactp 1
2 Hccnenosanue aHTEHHBI THIIA «BOJHOBOI 3 10
kaHa» Yactp 2




3 Uccnenosanue BOIHOBOIHO-IIEIEBELIX 4 13
auteHd Yacts 1

4 Uccnenosanue BOJIHOBOIHO-IIEIEBELIX 3 13
auTeHHd Yacts 2

5 UccnenoBanue NUIMHAPUYECKOMN 4 19
cIiMpanbHOU aHTeHHbl YacTh 1

6 UccnenoBanue NUIMHAPUYECKOMN 3 19
CIMpanbHOU aHTeHHbI YacTh 2

7 UccnenoBanue 4eThIpex MICUHBIX 3 20
BOJIHOBOJHBIX 3JIEMCHTOB aHTCHHBIX
nepekitouareneil. Yacts 1

8 HccnenoBanue 4eTbipex MiICYHbIX 3 20
BOJIHOBOJHBIX DJIEMEHTOB aHTEHHBIX
nepekitouaresneit. Yacts 2

9 | UccnenoBanue pa3upoBaHHOI aHTEHHOM 4 12
pemerku Yacts 1

10 | UccnenoBanue (pasupoBaHHOM aHTEHHOU 3 12
pemetku Yacts 2

Bcero: 34

HUTOI'O: 68

4.4. KypcoBoe npoekTHupoBaHue/ BHIIIOJHEHNE KypCOBOI pabOThI

Llenb KypcoBOTO MpoEKTa:

OcBouTb METOMIBI pacyeTa anepTypHbIX aHTEHH U ycTpoiictB CBY TpakTa.

TemaTuka KypcoBOro MpOEKTUPOBAHUS CBA3aHA C PACUETOM IT'€OMETPUYECKUX U
NEKTPUUECKUX XapakTepucTUK aHTeHHbl CBY u punepHoro Tpakra 10 MecTta MoAKIOYESHUS
nepegaTyvKa U MpUEMHHKA; ¢ pa3pabOoTKON METO0B U CXEM U3MEPEHUS], HACTPOMKU U KOHTPOJIA
BBIXOJIHBIX [TAPAMETPOB M3JIyYAIOIIMX CUCTEM U MUTAIOLINX TPAKTOB € pa3paboTKoN TpeOoBaHMIA
K pEerjJaMeHTHbIM paboTaMm.

[IpumepHBbIe TeMbI 3a/1aHUI Ha KypCOBOM MpoeKT npuBeaeHsl B pasaene 10 PIT/I.

4.5. CamocrosiTenbHas paboTa 00yyarommxcs

Bunasl camocTosTenbHON paboThI U €€ TPYA0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabnuna 7 — Bunubel camocToaTeIbHON pabOThI M €€ TPYJ0EMKOCTh

N Bceero
Buna camocrositensHOM paboThI qac ’ Cemectp 6, yac Cemectp 7, yac
1 2 3 4

I/I3y‘-IeHI/IC TCOPECTUUCCKOTO MaTCpUralia

nucuuruael (TO) 35 30

5
KypcoBoe npoektupoBanue (KII, KP) 5 5
Pacuetno-rpaduueckue 3aganus (PI'3) 5 5




Brinonnenue pedepata (P)

[ToaroroBka Kk TeKyIieMy KOHTPOIIIO

ycneaemocti (TKY) 10 S 5

Homamnee 3aganue (/13)

KonTtponbabie paboTsl 3a0unukoB (KP3)

[ToaroroBka k IpOMeEKyTOUYHON

arrectaruu (I1A) 10 > >

Bcero: 65 40 25

5. TlepeveHb y4eOHO-METOAMYECKOTO 00ECTICUCHHS
JUTSL CAMOCTOSITEIFHON PabOTHI 00YUYAONTUXCS TT0 TUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl A CaMOCTOSITENIbHON paboThl 00yYaromMXcsi yKa3aHbl B
o 7-11.

6. IlepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U31aHUN
[lepeyeHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUN NPUBEIEH B Tadmulle 8.
Tabnuna 8— IlepedeHb neyaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

HIudp bubnuorpaduueckas ccpuika / URL | KonnuecTBo 3k3eMIuIsspoB
azpec B OubMoTeKe
(kpome AIIEKTPOHHBIX
9K3EMILISPOB)
Kpsuko A.®., ®Pepoposa JLA. |50
YJIK621.396.67(075) AHTEHHBI u ycTpoiicTBa
CBEPXBBICOKMX 4YacTOT. Y4eOHOe
BbK 32.845 mocobue. T'VAIL C-IIB -2017r,
K78 c238
Kpsiuko A.®., ®DenmopoBa JLA. |50
Y/K621.396.67(075) OcHOBBI  TEOpUH U  TEXHUKHU
(a3MpOBaHHBIX AHTEHHBIX PEIICTOK
BbK 32.845 VYuebnoe nocobue. I'VAIIL. C-IIb -
K78 2017r., c165
BbK 32 848 Bockpecenckuit  JI.U., T'octioxun | 30
A T2 B.JI., MakcumoB B.M., [lonomapes
YK 621.396.67 JL.U. YcrpoiictBa CBY u aHTeHHBI

M: Pagnorexuauka, 2006 r.- ¢.376

®enoposa JLLA., Tmankuii H.A., | 45
V]1K621.396.67;629.7(075.8) | Arokos B.A. Pacuer "

BbK 39.57-5+32.8455173 IIPOEKTUPOBAHHE ABUAIIMOHHBIX
AQHTEHH  CBEPXBBICOKMX  YacCTOT.
®33 VYuebnoe nmocooue. 'YAIIL. C-IIb -
20109r., c145
®enopoBa  JILA., Kpsuko A.D., |45
VIK621.396.67(075) I'magknii H.A. BrIcoko4YacTOTHBIE
AHTEHHBIE MEPEKITIOYATEITH
bbK 32.845473 PaZMONIOKAIIMOHHBIX CTaHIINMN.
®33 VYuebnoe mocooue. 'YAIIL. C-IIb -
20109r., ¢55
YK 629.735.06 (075) CunsxoB B.A., Heseiikun M.E., | 50

C36 AwkoB b.A. CucteMbl U cpencTsa




pPaIHuOCBS3U TPAXKIAHCKOW aBHUAIIUU
B METPOBOM JIMANa30HE BOJIH.
Yuyebnoe nocodue. I'YAIL, C.-
I16.,2008r. -180 c.

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

BBK 39.67 AHTEHHOE obopynoBaHue

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

BbK 32 848 Kpaciok B.H. IIpoektupoanue | 200

A 72 ®OAP  npsmoyronpHON  (HOPMBI.

YIIK 621.396.67 VYuebHoe mocoome. I'YAIL, C.-
I116.,1999r. -4 m.i.

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

bbK 32.85 Pacder mapameTpoB  MacCHUBHBIX

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

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

bbK 32.85 TexHuueckass  DJIEKTPOAUMHAMUKA.

.C12 Hanpasnstomue CUCTEMEI u
HanpaBisgeMble BOJHBL. Y4eOHOe
nocobue. I'YAIL, C.-116.,2002r.

-44 c.

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

BbBK 39.67 IOPUHLMIIBI TOCTPOEHUSI AHTEHHBIX

.C36 CHUCTEM a’3pONoOpPTOB. Meron.
paspabotka. 'VAIL., C.-I16., 1999r.
| m. 7.

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

YK 621.396.67 AHTEHHBI u ycrpoiicta | 100
CBEPXBBICOKMX 4acToT. PDemoposa
JLLA., Hanunos FO.H. IIporpammsl,
KOHTPOJIbHBIE BOIPOCHI u
METOAMYECKHE yKa3aHUs K
BBIMIOJTHEHUIO KOHTPOJBHBIX padoT
JTVYAIL, C.-116., 2005r. 22c.

YK 621.396.67(075) benouepkosckwuii I'.b., 20

bbK 32.845 Kpacrox B.H.

b 43 3ajaum M pacdyerbl IO  Kypcy
«Ycrporictea CBY 1 aHTEHHBI»
C.I16.,2002r.177¢

6d2 12 Hpadbxun A.JL., 3yzenko B.JIL., 33

72 Kucnos A.I'. AuTeHHO-(UIEpHBbIE

YK 621.396.67 yctporictBa. M.: Cos.paauo, 1974r.
-586¢.

6D2.02. Mapkos I'.T., Cazonos /.M. 5

396.67 M-26 AnTenHsbl. M.: Oneprus, 1975r.-

528¢




(537(JINAIT) T-38) 10.H. Janunos, B.H.Kpacrok, 150
b.T.Huxutun, JI.A.denoposa
TexHuueckas MeKTPOMHAMUKA U
aHTeHHbl. U.1.0OnexTpoauHamuka.
VYuebnoe nmocoodue. JIMAIIL, JI.,
1991r.-165c.

621.37(CIIMAII) T-38 F0.H.{anunos, B.H.Kpaciok, 150
b.T.Hukutun, JI.A.®enoposa
TexHudeckast MEKTPOIMHAMUKA U

anTeHHEL. U.2. AHTeHHEl. YuyeOHOe
nocobue. JIMAIIL JI., 1992r.-196¢

621.396.67 (JIUAIT) H-62 Huxutun B.T. Teopus u TexHuka 3
(a3upoBaHHBIX AHTEHHBIX PEIIETOK.
VYuebHoe nmocooue. JIMAIL JI.,

1988r. -64c.
YK 629.385.46 Bopo6nes E.A. OcHOBBI 20
bbK 39.46 KOHCTPYHMPOBAHUS CYJOBBIX

yctpoiicts CBY. Jlenunrpaf,
Cynoctpoenue, 1985,
240 c.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuenn JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JMCLMILIUHBI
npuBezieH B Tabauue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pA30BATENBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJICKOMMYHUKAITMOHHOU ceTn « THTepHeT»

URL anpec HaumenoBanue
http://e. lanbook.com/books/element.php?pll  cid=25&pll | I'puropres U.H. IIpaktuueckue
1d=82 KOHCTpyKuuu anteHH/ ISBN 5-

89818-061-3
http://e. lanbook.com/books/element.php?pll  cid=25&pll | Porxammens K, Kpumike A.
id=818 AHTEHHBI.
Tom 1,11-e m371..416 c. ISBN 5-
85648-715-X
http://e. lanbook.com/books/element.php?pll  cid=25&pll | Porxammens K., Kpumike A.
id=81 AHTCHHBI.
Tom2 DMK, ISBN 5-
85648-716-8
http://e. lanbook.com/books/element.php?pll  cid=25&pll | KpaBuenko B.®.,Cupenko
1d=2689 IO.K.
[Ipenomiienne
AJIEKTPOMArHUTHBIX BOJIH
OTKPBITBIMU PE30HAHCHBIMU
MojienupoBaHKe U aHAJIH3




MIEPEXOTHBIX U
YCTaHOBMBILIUXCS TIPOIIECCOB.
®usmatant;2011.-320c. ISBN

http://e. lanbook.com/books/element.php?pll  cid=25&pll | ®anbkoBckuii O.1.

1id=403 Texauueckas
AIIEKTPOIMHAMUKA
2009.-432¢.ISBN 978-5-8114-
0980-8

http AHTEeHHO-(UIepHBIC

://lib.aanet.ru/index.php?option=com_irbis&ltemid=300&12 | ycrpoiicTBa u pacupocTpaHeHue
1DBN=BOOKS&121DBNAM=BOOKS&C21COM=S&521 | paxnoBoiH.

ALL=(<. >MFN=47038<.>) YueOuuk
/T".A.Epoxun,H.J[.Ko3sipes,Uep
HBIX /

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

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. IlepeueHp nporpaMMHOro oOecHeueHHs, HCIOJb3YyeMOro MpPHU OCYILECTBICHUH
00pa30BaTENILHOTO Mpolecca M0 AUCLUILINHE.
[lepeyens ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadmuure 10.

Tabmuna 10— [lepeuens mporpaMMHOT0 00€CTICUCHIS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. IlepeueHb MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3YEMBIX npu
OCYIIIECTBIICHUN 00pa30BaTEIBHOTO MPOIECcca MO JUCIUTUINHE

[Tepeuenb WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
tabymue 11.

Tabauna 11— IlepeueHr HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No i/t HaumenoBanue

He npenycmotpeno

9. MatepuanbpHO-TeXHHYECKas 0aza
CoctaB  MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca Mo AUCIUILIMHE, IPEACTaBlIeH B Tabmuiel2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKOH 0a3bl

. . Howmep aynuropun
Ne HaumeHnoBaHnue cocTaBHOW 4acTU MaTepUaIbHO-TEXHUUYECKOM (
npu
n/n 0a3bl P
HEO0OXOTUMOCTH)
1 JleknmonHas ay iuropus
2 CrnenuanusupoBaHHas aboparopus «Ycrpoiictea CBY u 14-02 I'acr.
AHTCHHBD)
3 Kracc s npakTuueckux 3aHsATHH 11-01 BM

10. OrenouHble CpeaCTBA Al IPOBEACHHS MPOMEKYTOYHON aTTeCTallun




10.1. CocTaB OIIEHOYHBIX CPEICTBIJS TPOBEACHHUS TMPOMEKYTOUYHOH aTTeCTalluu
o0ydJaroumxcs No AUCIMIUIMHE PpUBeIeH B Tabmuie 13.
Tabauna 13 — CocTtaB OLIEHOYHBIX CPEACTB 7Sl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

By npoMexxyTOUHOM aTTecTaluu IlepeueHb OLIGHOYHBIX CPEJICTB
DK3aMeH Crnucok BOIPOCOB K AK3aMEHY;
3amauu;
TecTsl.
BrinonHenue kypcoBoro npoekta DKcrepTHas OIICHKAa HA OCHOBE TPeOOBaHUU K

COJICPKaHUIO KyPCOBOTO MPOCKTA.

10.2. B kadecTBe KpHUTEpUEB OILIGHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIINH O0OyYaloUMMHCS TPUMEHsIeTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMITIETCHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOKET UCIIOJIb30BATHCS

100-0aipHas  1Kana

MOZYJIBHO-PEUTHHIOBOM ~ CUCTEMBl  YHUBEpCUTETa,  IIpaBUIA

HCITIOJIB30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBETCTBYIOIIHWM JIOKaJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepuu ornieHku ypoBHs chOpMHPOBAHHOCTH KOMITETEHIIUN

Or1eHKa KOMITETEHLINH

5-OayUIbHAas IIKaIa

XapaxTepucTuka cpopMHPOBAHHBIX KOMIIETEHIIMI

«COTIIMYHO»
(GaYTCHO»

— oOyyaromuiics TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHa;

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

— ONUpAasCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIHHOW JIMTEPATYPHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIE MOJOKEHHS C IPAKTUICCKOM
JIESITCIIBHOCTHIO HATIPABIICHUS;

— yMeJo 000CHOBBIBAET M apTyMEHTHUPYET BbIIBUTaEMbIE UM UJICH;

— JeJaeT BBIBOBI M 00OOIIEHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOH CIICIMATN3UPOBAHHBIX TTOHSITHA.

«XOPOIIIO
«3AYTCHO»

— o0yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHal, TPAaMOTHO U
10 CYIJ_IGCTBy usjgarac€t c€ro, OHI/IpaSICB Ha 3HaHUA OCHOBHOﬁ
JUTEPaTyphl,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YB$[3I)IBaeT YCBOGHHI)IG 3HAHUA C HpaKTHqCCKOﬁ OCATCIIBHOCTBIO
HaHpaBHCHHH;

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHUS;

— JeJaeT BBIBOIBI U O0OOIIEHHUS;

— BIIAJEET CUCTEMOM CEIMAIIM3UPOBAHHBIX OHITHH.

«yJIOBJIETBOPUTEITLHO
«3aYTEHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM NPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3J1araeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPaTYPHI;

— JIOITyCKAaeT HeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYJHEHUsS B IPAKTUYECKOM IIPUMEHEHHUHM 3HAHUHI
HaIpaBJICHUS;

— c11ab0 apryMEeHTUPYET HayUHbIE ITOJIOKEHUS;

— 3aTpynHsAETCS B (POPMYITUPOBAHUN BBIBOJOB M 000OIICHUIA;

— 9YaCTUYHO BIAJCET CUCTEMOU CIIELMAIM3UPOBAHHBIX OHITHM.

«HEYJIOBJICTBOPUTEITEHOY
«HE 3aYTCHO»

— oOyvaromuiics He YCBOMJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
Marepuana;

— JIOMyCKaeT  CYyIIECTBCHHbIE  OMMOKM W  HETOYHOCTH  TIpU
paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HarpaBlICHUH;

— HCTBITHIBACT TPYJHOCTH B MTPAKTUUECKOM MPUMEHEHNH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAyYHBIC ITOJIOKEHUS,;

— He pOopMYJIUpPYET BHIBOJAOB U 0000IIEHUII.

10.3. TumoBsie KOHTPOJIBHBIC 3alaHUA UJIK UHBIC MaTCpHAJIbI.




Bomnpocsr (3amaun) asis sk3aMeHa peAcTaBiIeHbl B Ta0auIe 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Nen/nm | Kon
€peUeHb BOMPOCOB (3a7a4) Il 9K3aMeHa
WHJIUKATOpa

l. XapaKkTepUCTUKU aHTEHH: aMIUIMTYIHas! (DyHKIUS HAllPaBJICHHOCTH , OIIK-1. 3.1
MOJIAPU3ALMOHHAS XapaKTEPUCTHKA U MOJSIpU3allMOHHAs 1UarpaMma,
KH/, KITA, KY, KUII, nelicTByromas JirMHa, MOLHOCTh U3Ty4€HHUS,
CONPOTHUBJICHUE U3IYUEHHUsI, BXOJIHOE COIPOTHUBIICHHUE.

2. Pacnpenenenue Toka 1 3apsA0B B IPOBOJAX CUMMETPUYHOIO OIIK-1.V.1
BUOparopa.

3. [Tonie u3yyeHus CUMMETPUYHOIO BUOpaTOpA. OIIK-1.V.1

4. AMITTITY THAsT QYHKIIHSI HAPABICHHOCTH BHOpaTOpa B TUANa3oHe OIIK-5.V¥.1
4acToT.

5. MouHocTh u3aydeHusi, conporuienue nznydenus, KHJ u KIT{ OIIK-1.3.1
CUMMETPUYIHOTO BUOPATOPA.

6. Bxonnoe compotuBiienre BuOpaTopa U mMpokomnoiaocHeie Budpatoper . | OIIK-5.V.1

7. CuMMeTpUpYIOIINE YCTPOUCTBA ISl MUTAHKS TPOBOJIOYHBIX aHTEHH OIIK-1.V.1
KOAKCHaJbHBIMU JIMHHUSIMH TIEPEIayu.

8. [Tone n3nyyeHus TMHENHON CUCTEMBI SKBUANCTAHTHBIX UIECHTHUYHBIX OIIK-1.V.1
n3iryqaresei. Teopema NepeMHOKEHUS.

9. [TpuHIIMTT KayaHUs JTy4a B HEMOJABU>KHOM JIMHEHHON CUCTEME OIIK-1.3.1
U3JIy4aTelIeH.

10. HamnpaBnennbie cBOiCTBA THHEHHOM CMH(A3HON CUCTEMBI OIIK-1.B.1
U3JIy4aTelIeH.

11. HamnpagiieHHBIE CBOMCTBA TMHEHHON CUCTEMBI C OCEBBIM U3Iy4YEHUEM. OIIK-1.B.1

12. JlnarpaMMbl HanpaBJIEHHOCTH aHTEHHBI «BOJIHOBOUM KaHa» B E n H- OIIK-5.V.1
IIJIOCKOCTSIX

13. @yHKIMS HAMPABIECHHOCTHU IJIOCKOCTHOM AaHTEHHOM PEIIETKH. OIIK-5.V.1

14. B3anmuoe BnusiHue BHOpaTOpOB, paboTaromux B cucteMe. BxoaHoe OIIK-1.B.1
COIIPOTHBJICHUE, COOCTBEHHOE, B3aUMHOE

15. CHUMMETpHUYHBIN TOPU30HTAIBHBIN BUOpaTOp Ha moBepXxHOCTHIO 3emiu. | OITK-1.B.1

16. CuMMETpHUYHBIN BePTUKAIBHBIN BUOPATOP Ha/ MOBEPXHOCTHIO 3EMIIH. OIIK-1.B.1

17. HecumMeTpuyHbIii BepTHKAIBHBIA BUOpaTop Haja noBepxHocThio 3emin. | OIIK-1.B.1
I'- u T- oOpa3ubie anTeHHBI. [IpOTHBOBECHI U 3a3eMJICHHUS, UX
KOHCTPYKLIMS U HA3HAYECHUE

18. [IpuHIUIT IBOWICTBEHHOCTH U €T0 IPUMEHEHUE IS ONIPEACICHUS OIIK-1.3.1
XapaKTEPUCTHUK M3ITYUYEHHUsI LIEIH B IJIOCKOM OE3rpaHUYHOM 3KpaHe.

19. N3nyyaromue mieny B BOJIHOBOAE. Buabl BOTHOBOIHO-ILEIEBBIX OIIK-1.3.1
aHTEHH.

20. MeTtobl pacuera NoJs U3Iy4eHUsl anepTypHbIX aHTeHH. BHyTtpennsasa u | OIIK-1.V.1
BHeIH:ASA 3a7aud. [IpuHIMI S5KBUBaIEHTHBIX TOKOB. [lose usnyuenus
TUTOIIAJIKU IPOU3BOJIBHOM (POPMBL.

21. [Tone w3nyuenus cuadazHOM TPSIMOYTOJIBHOMN TUTOMIATIKU C OIIK-1.B.1
MIOCTOSIHHBIM U KOCMHYCOUAAJIbHBIM 3aKOHAMM paclpeesIeHUs
aAMIUIATY ABI TOJISI.

22. BnusiHre pa3nudHbBIX 3aKOHOB pacnpeaeneHus (azbl Mo PacKphIBY OIIK-1.B.1

AHTCHHBI HAa JUAarpaMmMy HaIIpaBJICHHOCTH.




23.

E - nnockocTHOM cexkTopuanbHbli pynop. ['eomeTpuyeckue napaMeTpsl.
OnTtuManeHbli pynop. [lone B packpbIBe U M0JI€ U3ITYUYEHUS

OIIK-1.B.1

24.

H - mnockocTHOM cexTopuanbHblid pynop. ['eoMeTpuueckue napaMmeTpsl.
OnTumainbHsbiil pynop. [lose B packpbIBe U 10JI€ U3JIyYEHUs

OIIK-1.B.1

25.

JlnanekTpudeckas TMH30Bast aHTeHHA. [ eoMeTpruieckue mapameTpel.
[Tpuniun padotsl. Ypasuenue npoguis. Ilose B packpsiBe U mose
W3ITy4CHHSL.

OIIK-1.B.1

26.

MerautoniacTuHYaras JMH30Bas aHTeHHA. ['eoMeTpuueckue
napametpsl. [Ipuniun pabotel. YpaBaenue npoduis. [lomne B packpbiBe
Y TI0JI€ U3JTYYECHUSI.

OIIK-1.B.1

27.

30HMpOBaHNE JTUH30BBIX AHTCHH. Y paBHEHHsI PO Uiiel 30HUPOBAaHHBIX
JIMH30BbBIX aHTCHH. Hpel/IMYH_IeCTBa 1 HCAOCTATKH 30HUPOBAHUS.

OIIK-1.V.1

28.

[TapaGonnueckue 3epKaibHble aHTEHHBI. Y paBHEHHE MPOGUIIs
rapaboJionia B MOJSIPHOM U IEKapTOBOM cucTeMax koopauHat. [lose B
packpsie. KY, KH/I, KUII, KIIJI. OnTUMaJIbHBII yroja pacKpbIBa.

OIIK-1.V.1

29.

Merto/b! yCTpaHEHUs peakLK 3epKajia Ha 00IydaTelb. 3epKaio C
MIOBOPOTOM IIJIOCKOCTH MOJISIPU3ALIUH.

OIIK-1.B.1

30.

Crioco0s1 hopMupoBaHUS TUATPAMMBI HAIIPABICHHOCTH BHJIA
«KOCEKaHCY.

OIIK-1.B.1

31.

Cdepuueckas aHTeHHa C IIUPOKHUM YIJIOM KadaHus jgy4a. [IpuHiun
pabotsl. ['eomeTpruecKue mapamerpsbl.

OIIK-1.B.1

32.

JIByx 3epkanpHas anteHHa Kaccerpena. [Tpuniun paGoTsl.
['eomeTpuyeckue napameTpsl.

OIIK-1.B.1

33.

JIByx 3epkanbpHas anteHHa [ peropu. [Tpuniun paboTsl.
['eomeTpuyeckue napameTpsl.

OIIK-1.B.1

34.

JIByX 3epKajbHasi aHTEHHA C IUIOCKUM 3€pKajioM 3a 00JyyaTesieM.
[Tpuniun paboThl aHTEHHBI U 3€pKaJia C IOBOPOTOM IUIOCKOCTH
NOJISIPU3ALIUT

OIIK-1.B.1

35.

XapaKTepUCTUKHU U PEKHUMBI BOJIH B JIMHUSIX niepefaun. Hanpsbxenue
cyMMapHo# BoiHbI. BxogHoe conporuBnenue. KoshduuneHnTs
Oerymieil 1 cTosiueit BOTHBL. Y CJIOBHE CYIIIECTBOBAHUS B JINHUU
Oeryiiel BOJIHBI.

OIIK-1. 3.1

36.

JIuHns KOpOTKO3aMKHYTasl Ha KOHIIE. Pacnipenenenre cymmapHon
BOJIHBI TOKa U HanpsbkeHus. Bxognoe conporusnenue. [Ipumepst
HUCITIOJB30BAHUA B TCXHUKEC aHTCHH

OIIK-1. 3.1

37.

Pa3oMkHyTas Ha KOHIIE TMHMS. PacnpeneneHne cyMMapHOU BOJTHBI
TOKa U HampsbkeHus. BxongHoe conporusinenne. [Ipumepst
WCII0JIb30BAaHUs] B AaHTCHHOW TEXHHUKE.

OIIK-1. 3.1

38.

T-o6pa3nblie coenuuenns nuaui nepegaun. E u H- mmockocTHbIe
BOJIHOBOJIHBIE TPOMHHUKHU. DKBHUBAJIECHTHBIE CXEMBI. Y CJIOBUS
BHYTPEHHETO COIVIACOBaHUs. PCaKTUBHBIE 2IEMEHTBI, HCIIOJIb3YEMBIC
JUIs COIVIACOBAHMS BOJIHOBOJHBIX TPOMHMKOB. IIpMeHEeHNE TPOMHUKOB.

OIIK-1.B.1

39.

JIBOIHO# BOJTHOBOAHBIN TPOWMHHUK. KOHCTPYKITHS, TPUHITUT paOOTHI U
CBOMCTBA.

OIIK-1.B.1

40.

AHTEHHBIN nIepekioyaTenb uMyJibcHOM PJIC Ha IBOMHBIX TPOMHHUKAX

OIIK-1.B.1

41.

Jymuiekcep Ha nBoiHBIX T-MocTax npu padote PJIC Ha onHYy aHTEHHY B
HEMPEPHIBHOM PEXKHUME.

OIIK-1.B.1

42.

Komb1ieBoii BOJTHOBOIHBIN MOCT. Y CJIOBHE BO30YKICHHSI TIJIeYa, CIIH
KOJIbI10 cBepHYTO B E-tutockoctu (H-mmockoctu). da3wl BOJH Ha
BBIXOJIaX M3 IJIed MOCTa ( BEKTOPHBIC TUArPaMMbI IIPU TUTAHUHU U3
pa3HbIX IUIEY).

OIIK-1.B.1




43. AHTEHHBIN NepeKIoyaTenb npuemM-rnepeaada umiynabcHoi PJIC Ha OIIK-1.B.1
KOJIBLIEBBIX MOCTaX.

44, [IleneBoit BomHOBOAHBIN MOCT. KoHCTpyK1usa. ['eomerpruueckue OIIK-1.B.1
napameTpsl. [Ipunimn paboTel. BekTopHbIe 1UarpaMMbl CUTHAJIOB Ha
BBIX0JIaX MOCTAa.

45. AHTEHHBII NepeKIItoyaTenb npuemM-nepeaayda ummyiascHoi PJIC Ha OIIK-1.B.1
LIEJIEBBIX MOCTAX

46. Jlyruiekcep Ha 1IeneBbIX MocTax npu padote PJIC Ha oqHy aHTEHHY B OIIK-1.B.1
HENPEPbIBHOM PEXKHIME.

47. HamnpaBieHHBII BOJIHOBOJHBINM OTBETBUTEIIb C JBYMsI OTBEPCTUIMHU OIIK-1.B.1
CBSI3M Ha y3KOi cTeHke. KoHCTpyKIHs, TeOMETpUYECKUE 1
AJIEKTPUUYECKUE MAapaMeTpbl, TPUHIUN padoThl. [IpuMeps! npuMeHeHus
HO.

48 HO c tpems orBepcTusiMu cBA3M Ha y3Koi cteHke. KoHcTpykius, OIIK-1.B.1
TeOMETPUUECKUE U AIEKTPUUECKUE MTapaMeTpbl, IPUHIUI PaOOThI.
[1IMpOKONIOJIOCHBIE CBOWCTBA.

Kon
Ne n/nn [lepeuens BonpocoB (3anau) ams sk3amena Cemectp 7
MHMKATOpa

l. [Tone u3nyuyeHns TMHEHHON PEIIETKU UICHTUYHBIX U3JIy4aTelIeH. OIIK-1.3.1.
Teopema nepeMHOKEHUS

2. MHOXHTEINb PEIIETKA PABHO AMIUTUTYAHBIX SKBUIUCTAHTHBIX OIIK-1.V.1
U3JIyYaTesel ¢ MporpecCUBHBIM MUTAaHUEM 10 dase.

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

4. [TpuHnun kadanus Tyva B pa3MpOBAHHON aHTEHHOM pelieTKe OIIK-1.B.1
H30TPOIHBIX U3TydaTeneil

5. Brnusinue paccTosiHug MEXAY U3TydaTessIMUA Ha TUarpaMmy OIIK-5.V.1
HAIIPABJIEHHOCTH aHTEHHOW PEILETKH.

6. HanpagieHnHble cBOWCTBa aHTEHHOH peIIeTKH CUH(a3HbIX OIIK-1.B.1
HEHAIIPABJICHHBIX U3JIy4aTesIen

7. HamnpagiieHHBIE CBOMCTBA aHTEHHOM PELLIETKY HEHANPABIICHHBIX OIIK-1.B.1
M3JIydaTesied ¢ OCEBbIM U3TyUYeHHEeM. AHTCHHA «BOJTHOBOM KaHAID.

8. AHTeHHas pelieTka U3 IByX CUH(a3HbIX HEHANpaBJIeHHBIX OIIK-5.V.1
n3iyqaresnen. /luarpaMMsbl HalIpaBJICHHOCTH PU Pa3INIHBIX
PACCTOSIHUAX MEXAY M3JTydaTelsiMu.

9. AHTEHHasl penieTka u3 IByX MPOTUBO(]a3HBIX HEHANPABIEHHBIX OIIK-5.V.1
n3nydarenei. JluarpaMMbl HapaBIECHHOCTH MPU Pa3INYHBIX
PacCTOSIHUAX MEXKAY M3IIydaTessIMU

10. JluarpaMMBbl HaIIpaBJICHHOCTY AHTCHHOU PEIIETKU U3 IBYX OIIK-5.V.1
HEHAIpaBJICHHBIX U3JTy4yaTelel PU pacCTOSHUAX MEXIy HUMH M4 U
caBure no (aze MexIy TOKamu /2.

1. Biustaue skpana Ha u3nydeHue BuOpaTopa. MeTo 1 3epKaJIbHBIX OIIK-1.V.1
1300pasKeHHH.

12. DyHKIMA HAMPABIECHHOCTH INIOCKOCTHOM ABYXMEPHOM M TPEXMEPHOM OIIK-5.V.1
AHTEHHOM PELIETKH.

13. CrpyKTypa NJI0CKHUX aHTEHHBIX PELIETOK U CIOCOOBI pa3MeleHHs OIIK-1.V.1
H3JTydaresein

14. CxeMmbl (puaepHOro MUTAHUS AHTEHHON PElIeTKU ¢ (pa30BbIM OIIK-1.V.1

CKaHHWPOBAHUCM JIy4a.




15. @da3upoBaHHAsI aHTEHHAS PEIIETKA MPOXOJIHOTO TUIIA C OIIK-1.V¥.1
MIPOCTPAHCTBEHHBIM UTaHUEM. AMIUIUTYa U (da3a nois Ha
M3JTyYalolLEM pacKphIBE.

16. @da3upoBaHHAas AaHTCHHAs! PELIETKA OTPAKATEILHOIO TUIIA C OIIK-1.V.1
IIPOCTPAHCTBEHHBIM IIMTaHUEM. AMIUIUTYa U da3a noss Ha
M3JTyYaIOLEM PAaCKPBIBE.

17. BosiHOBOIHO-11IETIEBBIE AHTEHHBIE PEIIETKA CO CKAHUPOBAHUEM JIyUa. OIIK-1.B.1
IIpumepbl KOHCTPYKTUBHOIO BBIIOJHEHUS AP ¢ HIMPOKHUM CEKTOPOM
CKaHHPOBAHHS.

18. MHoroy4deBast aHTEHHas pelIeTKa [OCIEA0BATEIBLHOIO IUTAHMS C OIIK-1.B.1
JuarpaMmooOpasyronieit cxemon bracca.

19. MHoromy4deBast aHTEHHas pelIeTKa apajlyIeIbHOrO IIUTAHUS C OIIK-1.B.1
JnuarpaMmoo0Opasyrornieit cxemon barnepa.

20. AHTEHHBIE peleTKH ¢ 00paboTKoN curnana (koppensuuonusie AP u OIIK-1.B.1
AP ¢ TOTMUECKUM CHHTE30M).

21. Konbuesas ¢paszupoBanHas anTeHHas perierka. [IpuHiun padboTsl u OIIK-5.V.1
noJie u3nyuenust AP.

22. KoHcTpykuny BUOPAaTOpHBIX aHTEHH, UCIOJIb3yeMbIX B DPAP. OIIK-1.B.1

23. CundazHo-ropU30HTaIbHAs BUOpATOPHAs aHTCHHAs PeIIeTKa U OIIK-1.B.1
MHUKpPOIIOJIOCKOBas aHTeHHa PpaHkinHa. KoHCTpyKIus, NpUHIUI
paboThI.

24. BoJyiHOBOIHO-1IENIEBBIE U3TyUYaTeNIM U aHTEHHbIE pemeTkr Ha ux ocHoBe | OIIK-1.B.1

25. BonHoBoaHbIE M pyniOopHbIE U31yuyaTeau B AP Ha UX OCHOBE. OIIK-1.B.1

26. JManexTpruueckue CTepyKHEBbIE n3ilydareny U AP Ha MX ocHOBe OIIK-1.B.1

27. unuaapuyeckas cnvpaibHas anTeHHa U AP Ha ee ocHoBe. OIIK-1.B.1

28. [TpuHiun paboThl U TeOMETPUUECKUE MapaMeTphl CIUpaIu ApXumenaa OIIK-1.3.1.

29. [IpuHumn paboThl ¥ TEOMETPUYECKUE TAPAMETPbI PABHOYTOJILHOM OIIK-1.3.1.
IJIOCKOW CIIUpaJIu

30. MukponosiockoBbId u3inydarenb. Konctpykuus, pacupenenenue Tokos | OIIK-5.V.1
U 10JIeH, M3JlydyaeMas NoJIsIpU3aLusl.

31. [Tpunun paboThl 1 KOHCTPYKIIMK MeXaHndeckux (azospamareneii na | OIIK-1.3.1.
OTpE3Kax JIMHUM NTepelayu.

32. Mexanndeckuii pazoBpaniarens Ha ABOWHOM BoJHOBOAHOM TpoiHuKe. | OIIK-1.B.1

33. Mexanndeckuii pazoBpainiaresb Ha BOJTHOBOJIHOM IIIEJIEBOM MOCTE. OIIK-1.B.1

34. KommyTanuonHslil pa3oBpamaTens oTpaxareiabHOro Tuna Ha orpeskax | OIIK-1.B.1
JIMHUM NIepeIadn.

35. [IpoxoHOM KOMMYTAIIMOHHBIN (ha30BpaIiaTesab Ha ABOMHOM OIIK-1.B.1
BOJIHOBOJTHOM TPOWHUKE.

36. [IpoxoaHO# KOMMYTaIIMOHHBIH (a3oBpamaTens Ha BOJTHOBOJIHOM OIIK-1.B.1
1L1eJIEBOM MOCTE.

37. [TpoxoaHO# KOMMYTaIIMOHHBIHN (a3oBpamaTens Ha nepexmodaembix oT | OIIK-1.B.1
pe3Kax JUHUMN nepeaaydn.

38. CxeMbl KOMMYTaIIMOHHBIX (pa3oBparmaTeneii Ha OTpe3Kax JUHUN OIIK-1.B.1
nepeaaun, ooecrieunBaronue JUCKPETHOE n3MeHeHne (a3bl B
n3nyyarensax AP.

39. Konctpykunn AP ¢ nocnenoBarenbHbIM pacupenenenueM Momuocta u | OIIK-1.B.1
KOMMYTAIIMOHHBIMH (pa3oBpamaTensiMi Ha IIEJIEBbIX MOCTaxX

40. Konctpykuuu AP ¢ nocnenoBarensHbiM pacnpenenenueM MomHoctu 1 | OIIK-1.B.1
KOMMYTAIIMOHHBIMH (pa3oBpamaTensiMi Ha IIEJIEBbIX MOCTaxX

41. Perynupyemsblii qenurens MOIHOCTH Ha JIBOWHBIX BOJHOBOJIHBIX OIIK-1.B.1

TPOVHMKAX.




42. . Perynupyemsblii nenuTens MOITHOCTH Ha IIEJIEBBIX BOJTHOBOHBIX OIIK-1.B.1

MOCTaX.

43, . Hamaranuennsriii pepput B mone CBY. OIIK-1.3.1.

44. ®eppuToBbIi (pa3oBpalaTenas Ha NPSIMOYToIbHOM BosHOBoAe Pemkupa | OIIK-1.B.1
CneHcepa.

45. @eppuToBbIi (pasoBpamaTeNns Ha KPYIJIOM BOJIHOBOJE ¢ BosHOU Hil. OIIK-1.B.1

46. ®eppuToBbIil (pa3oBpalaTeas Ha NPSIMOYTOJIBHOM BOJHOBO/JE C OIIK-1.B.1
MONEPEYHO-HAMATHUYEHHOM TJIACTUHOM.

47. DeppUTOBBIN Y-LUUPKYJISATOP U €r0 IPUMEHEHHE OIIK-1.B.1

48. JIByXKaHAIBHBINA (DePPUTOBBIN MIEPEKITIOYATEN OIIK-1.B.1

Bompocs (3apaun) ans 3aueta / nudd. 3aueTa npeacraBieHsl B Tadbnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera

Ne i/t

Kon

IIepeuenn Bompocos (3ama4) mist 3auera / nudd. 3adera
p p (sana) 1 Aangh WHJIUKATOpa

Y4eOHBIM IJIAaHOM HE MIPEIYyCMOTPEHO

Ilepeyenp TeMm Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B Ta0uIe 17.
Tabnuua 17 — IlepeueHb TeM AJsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYpCOBOM paboThI

Ne i/t

[TpuMepHBIii IepedeHb TeM JUIs BBIOJIHEHHS KypCOBOW PabOThI / BBITOIHEHHS
KypCOBOI'O IIPOEKTA

[Iupokonnana3oHHas 3epKajbHas aHTCHHA paaunoTeneckona (Tun aHTeHHOM
cucteMsl - [Tapabonnueckoe 3epkaio, 00IydyaeMoe IMIIMHIPUIECKON CTUPAIIBIO).

[TapaGonnueckoe 3epkajio ¢ BOJTHOBOAHO-BUOPATOPHBIM 00JTydaTesieM U3 ABYX
BUOPATOPOB 00PATHOTO MU3ITYUYCHHUS, BO3OYKIAEMBIX OTKPBHITHIM KOHIIOM
IIPSIMOYTOJIBHOT'O BOJIHOBOJIA

[TapabGonnueckoe 3epkajio ¢ BOJIHOBO/IHBIM JIBYX LIeeBbIM oOnyuaTeneM Katiepa
00paTHOTO U3ITYUYCHHUSI.

[Tapabonmueckoe 3epKalio ¢ BOITHOBOJHO-BHOPATOPHBIM 00TydaTeNieM U3 YeThIpeX
BUOpPATOPOB OOPATHOI'O U3ITYUYEHHUS

[Tapabonnyeckoe 3epkasio, 00IydaeMoe TUPAMHUIATBHBIM PYTIOPOM

o

[Tapabonmnueckoe 3epkaio, 00IyyaeMoe KOHMYECKUM PYIIOPOM

[Tapabonuyeckuii HUIUHIP, 00TydaeMbIi TMHEWHON CUCTEMOM MOJTyBOJTHOBBIX
cHH(]a3HBIX IIeJIei, TPOPE3aHHBIX Ha ITUPOKON CTEHKE MPSIMOYTOJIHHOTO BOJHOBOIA
CO CMEIICHHEM B IIIaXMaTHOM IOPSIIKE OTHOCUTENBHO €r0 OCU

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

JlusnexkTpuyeckas JInH3a, 00JyyaemMas TUpaMuIaibHbIM PYTIOpPOM

Juanextpudeckas JuH3a, 00TydaeMasi IMHEWMHONW CUCTEMOM TTOJTyBOJTHOBBIX
cuH(pa3HbIX MIeNel, MPOPE3aHHbIX Ha MIUPOKON CTEHKE MPSIMOYTOJIILHOTO BOJHOBOIA
CO CMEIIECHHEM B IAXMATHOM HOPSJIKE OTHOCUTEIBHO €r0 OCH

11.

JIManekTpudeckas JInH3a, 00JyyaeMast TMHEHHONW CHCTEMOM TOJTYBOJHOBBIX
BHOPATOPOB, PACITOJIOKCHHBIX HA BBICOTE 1=A/4 HaJ NIMPOKON CTEHKON
MPsIMOYTOJIBHOT'O BOJIHOBOJIA HA PACCTOSIHUU d=//2 pyT OT Apyra

12.

MerTanonngacTuHyaTas JIMH3a, o0IyyaemMasi MMpaMUAAIBHBIM PYTIOPOM

13.

MerasoniacTuH4aras JInH3a, 00iayyaeMas JIMHEHHOM CUCTEMOM MOTyBOIHOBBIX
CHH(a3HBIX I1IeJ]el, IPOPE3aHHbIX HA IMUPOKOH CTEHKE MPSIMOYTOJIbHOIO BOJHOBOIA




CO CMCHICHUCM B MIAXMATHOM IMOPAAKE OTHOCHUTCIIBHO €0 OCH

14.

BHOPATOPOB, PACTIONOKEHHBIX Ha BBICOTE 1=//4 HaJ MIUPOKON CTCHKOM
IPSMOYTOJIBHOTO BOJIHOBOJIA HAa PACCTOSHUM d=//2 ApYT OT pyra

MerasoniacTuH4aras JInH3a, 00ay4yaeMasl JIMHEHHOM CUCTEMOI MOTyBOITHOBBIX

15.

AHTeHHas penieTka U3 HUINHAPUIECKUX CIIUPATBHBIX U3TydaTeel ¢

OKBUJIUCTAHTHBIM PACIIOJIOKCHUCM U PABHO aMIUIATYJIHBIM BO36y)K,ZLeHI/IeM

16.

BOJ'IHOBO,I[HO-H.[GJ'ICB&S[ IJI0CKasg aHTCHHAas pCHICTKA C SKBUAUCTAHTHBIM

MOPAAKEC OTHOCHUTCIIBHO €0 OCHU

PAacIoNIOKEHUEM U PaBHO aMIUIUTYIHBIM BO30Y KACHUEM IIEJIeH, TPOPE3aHHbIX Ha
LIMPOKOM CTEHKE MPSMOYTOJIBHOIO BOJIHOBOJA CO CMEIEHUEM B IIAXMATHOM

17.

BOJ'IHOBO,I[HO-H.[GJ'ICB&S[ IJI0CKasg aHTCHHAs pCHICTKA C SKBUJAUCTAHTHBIM

BCTPCYHBIM HAKJIOHOM

PAacIoNIOKEHHEM U PaBHO aMIUIUTYIHBIM BO30Y KACHUEM IIEJIeH, TPOPE3aHHbIX Ha
Y3KO# CTEHKE IMPSIMOYTOJIBHOTO BOJTHOBO/IA HAa PACCTOSIHUU d=/A/2 Jpyr OT apyra co

18.

BOJIHOBOJIa HA pacCTOSsIHUM d=//2 pyT OT Apyra

ITnockas aHTeHHast peleTKa ¢ SKBUANCTAHTHBIM PACIIOIOKEHUEM U PaBHO
aMIUIUTYIHBIM BO30YK/IEHUEM HECKOJBbKUX JIMHEEK MOJyBOJHOBBIX BUOPATOPOB,
PacIoyIOKEHHBIX Ha BbICOTE h=A/4 HajJ MIMPOKON CTEHKOM MPSIMOYTOJIHLHOTO

19.

PACIIOJIOKCHHUEM U PABHO aMIJIMTYJHBIM B036y)KI[eHI/I€M H3nyaneneI71

IInockast anTeHHas pemeTKa U3 OTUIJICKTPHUICCKUX CTep)KHeP’I C OKBUJUCTAHTHBIM

20.

JIByx 3epkaibHas aHTeHHa Kaccerpena

Bomnpocsr

npecTaBICHBI B Tabmwmie 18.

Tabnuua 18 — [IpumepHbIii mepedeHb BOIIPOCOB Il TECTOB

A1 IOpPOBCACHUSA HpOMC}KYTOIIHOﬁ arreécrallii B BHUAC TCECTUPOBAHHA

Ne
/11

[IpuMepHBIii epeyeHb BOIIPOCOB ISl TECTOB

Kon
WHJMKATOpa

1.

[Ipu KakuX yCIOBUSX B JIMHUM MIEPEAU CYIIECTBYET PEXKHUM Oerymiei
BOJIHBI?

1. ConpoTuBieHne HArpy3KU JOJDKHO OBITh YHCTO aKTUBHOM BETMYMHOMN
Y PaBHATHCS BOJTHOBOMY CONPOTHUBIICHHUIO JIUHUM IIEPENAYH.

2. ConpoTUBIIEHNE HAIPy3KH JOJKHO PABHATHCS HYJIIO.

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

4. ConpOTHBIIEHUE HArPY3KU JOJDKHO OBITh YHCTO PEAaKTUBHOM
BEJIMYUHOM.

OIIK-5.Y.1

[To nnama3oHy BOJIH aHTEHHBI JesaTcs Ha anTeHHbI C/IB (cBepX IIMHHBIC
BonHbL, JIB (anunnble BoHbl), CB (cpeanue Bonnsl), YKB
(ynpTpakopoTkue BoJiHbI). COCTaBbTE YKA3aHHYIO IMOCIIEA0BATEIBHOCTh
U3 MPUBEJICHHBIX YaCTOT:

3-30 kI'g

3-30 MI'g

300 xI'u-3 MI'n1

30-300 kl'11

OIIK-1.3.1

BcTaBbTe MpomyImeHHoe CIOBO B TEKCT:

AMIUIUTYTHON (pYHKIKEH HAllPaBICHHOCTH aHTEHHBI HA3bIBACTCS
3aBUCHMOCTh BEKTOPA HAMPSKEHHOCTH AJIEKTPUIECKOTO TIOJIS
B JIaJIbHEW 30HE OT YIJIOBBIX KOOpAUHAT 0, ¢ B cheprueckoii cucreme
KOOpPJHMHAT IIPH YCIOBHH, YTO PACCTOSHUE OT aHTCHHBI 0 HAOJII0AaTeNs

OIIK-1.3.1




OCTACTCA MOCTOAHHBIM

COHOCTaBI/ITB HpI/IBCI[eHHBIe 0603Ha‘-IGHI/ISI C XapaKTepI/ICTI/IKaMI/I AHTCHHBI
20°pn2

Ps

16.,9)

- HII/IpI/IHa )II/IanaMMBI HaHpaBJ’ICHHOCTI/I Ha ypOBHC IIOJIOBUHHOU
MOILIHOCTHU

- MOIITHOCTH I/I3J'Iy‘~I€HI/I$I AHTCHHBI

- aMIUTUTy 1Hast QYHKIMS HAIPABJICHHOCTH aHTCHHBI U ¢ rpaduuecKoe
n300paKeHHe — TUarpaMMa HarpaBJICHHOCTH

OIIK-1.V.1

Jaiite onpeneneHue Moasipu3alluOHHON XapaKTepUCTUKN aHTEHHbI U
IIPUBEIUTE €€ BUIbI?

OIIK-1.B.1

Kak paccuuraTs nosue u3iny4eHus JUHEHHON PEIIETKN U3 N NICHTUYHBIX
HaNpaBJICHHBIX U3Ty4yaTesiel, paclo0KEHHBIX Ha OMHAKOBOM
paccTostHUU d APYT OT JIpyra u MUTAeMbIX CO CABUIOM IO (haze y Mexay
UX TOKaMu?

1. Paccuntath yHKIHIO HAPABIEHHOCTH OAHOTO U3JTydaTess 1
YMHOKHTB €€ Ha YUCJIO U3JIydaTelIeH.

2. Paccuntath (yHKIMIO HAIPABICHHOCTH PEIIETKN HEHAIIPABICHHbIX
U3JIydaTesield 1 YMHOKHTD €€ Ha YUCJIO U3JTydaTelIeH.

3. PaccuurtaTh QyHKIUIO HANIPABIEHHOCTH OJHOTO U3IyYaTess U
YMHOXXHTH €€ Ha (QYHKIUIO HAIIPABICHHOCTH PEIIECTKH HEHAIPABICHHBIX
U3JIy4YaTele.

4. PaccunTarh (D)yHKIMIO HANIPAaBJICHHOCTH PEUIETKH HEHATIPABICHHBIX
U3JIy4yaTesIel ¢ YYETOM UX YHUCIIA.

OIIK-5.V.1

CocTaBHUTh MOCIEI0BATEILHOCTD HIEMEHTOB, KOTOPYIO TOJDKHA
cozepkaTh (azupoBaHHas aHTeHHas pemretka (DAP) mpoxomHoro tuna,
N3 IIPUBCACHHBIX HUXKE 3JICMCHTOB!

AHTeHHas pelieTKa, BEHTWIH, IBE aHTCHHBIE PEIIETKH, IIPOXOIHBIC
¢azoBpaiaTeny, oTpaxareiabHble (pa30BpallaTeIu, PynoOpHbIi
00JTyyaTenp, MoJIIpU3aTOpBbI.

OIIK-1.B.1

BcraBpTe npomymeHHoe CI10BO B TEKCT:

ITpoxonHoii heppuToBsIlii (hazoBpariarens Pempxna-CreHcepa coaepxKuT
CJIETYIOIIHE JIEMEHTBI: IPSIMOYTOJIbHBIA BOJHOBOI, CTEPIKEHb,
JURJIEKTPUUECKOE KOJIBLIO, COJICHOU.

OIIK-1.3.1

ConocTaBUTh NPUBENECHHBIE KOHCTPYKIMH C TUIIAMH PYTIOPHBIX
aHTEeHH:(MUpamMuAaIbHbIA, H-M1ockocTHOH cekTopualibHblil pynop, E-
TJIOCKOCTHOU CEKTOPHATIBLHBIN PyTIOp)

1.YBenuuuBaeTcs MMUPOKask CTEHKA BOJHOBOJA - &, pa3Mep Y3KOM CTEHKH
BOJIHOBOZIA —b OCTaeTCss HEU3MEHHBIM.

2.YBenu4uBaeTcs y3Kasi CTEHKa BOJIHOBOJIA - b, pa3Mep HIMPOKON CTEHKH
BOJIHOBOJZIa — @ OCTAETCSI HEU3MEHHBIM.

3.YBenuunBaTCs OAHOBPEMEHHO IIMPOKAs CTEHKA a U y3Kas CTEHKU
BOJIHOBOZA b.

OIIK-1.V.1

10.

Jaiite onpeneneHne KOHCTPYKIUH IIEJIEBOIO MOCTA U €TI0 CBOMCTB

OIIK-1.B.1

Kakue ¢pyHKIMY BBINONHACT NEepearolias aHTeHHa, eClIi OHa
MOJIKJIFOYEHA K PaMONepeNaTUUKy yepe3 GuaepHblid TPaKT?

OIIK-1.V.1

CdopmynupyiiTe Ha3HAUCHUE TPUEMHON aHTEHHBI?

OIIK-1.3.1

Kaxkoii nuana3on jyuH BoaH otHocuTed kK CBY nuanaszony?

OIIK-1.3.1

Uto Ha3pIBaeTCs aMIUIUTYAHON QyHKIMEH HanpaBJICHHOCTH aHTEHHBI?

OIIK-1.B.1

Al Rl bl

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

OIIK-1.B.1




Kaxk onpeaAC/IAI0T IIUPUHY JUArpaMMbl HAITPABJICHHOCTHU aHTEHHBI?

OIIK-5.Y.1

[Ipu kakuX yCIOBHSIX B JIMHUU NIEPEAvH CYIIECTBYET PEXKUM OETyIIei
BOJIHBI?

OIIK-1.B.1

[Ipu kakux ycnoBuUsIX B JIMHUH MEPEIAUYH CYLIECTBYET PEKUM CTOSTUUX
BOJIH?

OIIK-1.B.1

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

OIIK-1.B.1

10.

Uto coboif nmpeacTaBiasieT CHMMETPUYHBIN BUOpaTop?

OIIK-1.3.1

11.

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

OIIK-1.B.1

12.

Kakoii Bu nMeeT aMIiMTyiHasi yHKLUS HAIIPaBIEHHOCTH
MIOJTYBOJIHOBOTO CHMMeTpU4HOTO BHOparopa B E 1 H - miockoctsax?

OIIK-5.V.1

13.

Kak n3MeHuTCs quarpaMmma HarpaBJIeHHOCTH CHUMMETPHYHOTO
TIOJTYBOJTHOBOT'O BUOpaTopa B E MII0CKOCTH, €CITM YBEITUYHTD €r0 JUTHHY
mo2l=1,507

OIIK-5.V.1

14.

Yemy paBHO aKTUBHOE BXOJHOE COITPOTHUBIICHHUE MTOIYBOJIHOBOTO U
BOJIHOBOT'O BHOPATOPOB MaJION TOJIIHHBI?

OIIK-1.B.1

15.

KakuMm BbIpakeHHEM ONMHUCHIBACTCSI HOPMUPOBaHHAs (hyHKITHS
HaHpaBHeHHOCTI/I JII/IHGI\/'IHOI‘/JI CUCTCMBbI OKBUAUCTAHTHBIX HeHaHpaBHCHHBIX
y3JIydyaresie B JaibHEN 30He?

OIIK-1.V.1

16.

Kaxk opueHTHpoBaHa B MPOCTPAHCTBE IUarpamMma HarpaBIe€HHOCTH
cruH(}a3HOM TMHEWHON CUCTEMBI M3JTydaTesei?

OIIK-1.B.1

17.

Kaxkoli BuJ B IpOCTpaHCTBE HUMEET AuarpaMma HalpaBJICHHOCTH B E- 1
H-nnockocT IMHEMHON CUCTEMBI U3 ABYX H3inyyaTeneit A-P?

OIIK-1.V.1

18.

Kakne YCJIIOBHA H€O6XOI[I/IMO BBIIIOJIHUTD, YTOOBI AaHTEHHA BOJIHOBOK
KaHaJI U3J1yYaja B JuarpaMMy HalpaBJICHHOCTH BIOJb OCH JIMHEHHON
CHUCTEMBI M3JTyuaresnei?

OIIK-5.Y.1

19.

Kakwue ycnoBus He00X0AUMO BBINOIHUTh, YTOOBI B TUarpaMMe
HaIpPaBJIEHHOCTH JIMHEWHOIN CUCTEMBI C OCEBBIM U3IyUYEHUEM HE
BO3HHUKAJIU AU(PAKIIMOHHBIE MAKCUMYMBbI?

OIIK-5.V.1

20.

Uro Takoe (asupoBaHHasi aHTEHHAsl pelieTKa?

OIIK-1.3.1

21.

Kax yuecTs BiIusHNE IPOBOASILErO SKpaHa Ha Auarpammy
HalpaBJIEHHOCTH CUMMETPUYHOTO T0JyBOJIHOBOIO BUOpaTOpa,
PacIoJIOKEHHOT'0 TOPU30HTAIBHO HA BbICOTE h Haj SKpaHOM?

OIIK-1.V.1

22.

Kakum 06pa3om Hazmo mpopes3ath mieinb B BOJIHOBOIE ¢ BoyiHOM Tuna H10 ,
4TOOBI OHA U3Nyyasa’?

OIIK-1.B.1

23.

Kaxkoii Bug umeer nuarpaMma HalpaBJI€HHOCTH MOJIYBOJHOBOM mienu B E
- 1 H- myiockocTsx, mpope3aHHol B IIIOCKOM 0e3rpaHUYHOM dKpaHe?

OIIK-1.V.1

24.

Kakyro nonsipuzanuio u3nydaet BOJTHOBOAHO-1eNeBas anTeHHa (BIIA)
CO BCTPEUHO-HAKJIOHHBIMH IIEISIMU HA Y3KOU CTEHKE MPSIMOYTOJIBHOTO
BOJIHOBOJIA C PAacCTOSIHMEM MexAay mmensimu A/2?

OIIK-1.B.1

25.

Kaxkolt Bu umeer aquarpaMMa HalpaBJI€HHOCTH BOJIHOBOHO-ILETIEBON
anTeHHbl (BIJA) Oeryiieil BOJHBI C MONEPEYHBIMU HISNISIMU Ha IIUPOKON
CTEHKE IPSIMOYTOJILHOTO BOJIHOBO/IA IIPU PACCTOSTHUU MEXY LIenaMu d=
A/4?

OIIK-1.V.1

26.

Kak cBsi3aHa muprHa JUarpaMMbl HAIPABICHHOCTH CHH(A3HOM
NPSIMOYTOJIBHOM IJIONIAIKU C TMHEWHBIM pa3MepoM Tutomaaku D mpu
3aJIaHHOM 3aKOHE PacHpe/ICIICHUS aMIUTHTYAbI TIOJIS M pa0bodei TiHe
BOJIHBI A.?

OIIK-1.V.1

27.

Kaxas crenka npsiMOyrojpHOTO BOJIHOBOJA YBEIMUMUBAETCS B pa3Mepe
JUis oay4eHus: H- mIocKkocTHOro CeKTOpHaIbHOIO pynopa’?

OIIK-1.B.1




28. Kakas creHka npsiMOyroJIbHOrO BOJTHOBO/IA yBEIUYMBAECTCS B pa3Mepe OIIK-1.B.1
JUIsE TosTy4eHus E- mockoCcTHOro CeKTOPHalIbHOTO pyrnopa?

29. Kaxk Bnusitot yron packpeiBa pynopa ¥ u ero paguanbnas juHa R Ha OIIK-1.V.1
BEJIMYHMHY (a30BbIX UCKAKEHUH B pacKpbiBe?

30. Kakum ypaBHEHHEM B MOJSPHON CUCTEME KOOPAMHAT ONUCHIBACTCS OIIK-1.B.1
npod b N300pAKEHHOM JTMH30BOM aHTECHHBI?

31. Kakue npenmyniecTBa 1 HEJOCTATKH UMEET 30HUPOBAHHAS OIIK-1.B.1
IURJIEKTpUYECKasl JTMH30Basi aHTEHHA 10 CPAaBHEHUIO C HE 30HUPOBAHHOMN
JIMH3001?

32. Kakum ypaBHEHHEM B NOJISIPHOIN cUCTEME KOOPAMHAT OMMCHIBAETCS OIIK-1.B.1
npod b mapaboaIndecKor 3epKaIbHOW aHTEHHBI?

33. Kakoii Bux auarpaMmbl HanpaBJIeHHOCTH (popMUpyeT nmapadoanaecKuit OIIK-1.V.1
IIMHJP ¢ 00TyyaTesieM B BUJE TMHEHHONW aHTeHHON PEIIeTKU?

34. Kakoit Buzx auarpaMmbl HarpaBJIeHHOCTH (OpMUpPYET apadoIoua OIIK-1.V.1
BpAIlleHHUs C pYHOPHBIM 00JyyaTenem?

35. Kak KOHCTpYKTHBHO BBITIOJIHSAETCS 3€pKajo C MOBOPOTOM INTIOCKOCTH OIIK-1.B.1
noJisipuzanuu Ha 9007?

36. Kak KOHCTpYKTUBHO BBITIOJIHSIETCS IBYX 3€pKaJIbHAsI aHTCHHA OIIK-1.B.1
Kaccerpena?

37. Kak KOHCTpYKTHBHO BBITIOJTHSIETCS ABYX 3€pKajibHasi aHTeHHa ¢ kauanueM | OITK-1.B.1
Jy4a B IIUPOKOM CEKTOpE yrioB?

38. Kak ocyniectBisieTcs IMPOKOYTOJIbHOE KaYaHUE Jydya AUarpaMmmbl OIIK-1.B.1
HaNpaBJICHHOCTH B chepruecKoi 3epKaJIbHOM aHTEHHE?

39. KaxoBbI cBOICTBa BHYTPEHHE COIIACOBAHHOT'O BOJHOBOJHOTO E- OIIK-1.B.1
TpOHHUKA?

40. KaxoBbI cBOICTBa BHYTPEHHE COIIACOBAaHHOTO BOJHOBOAHOTO H- OIIK-1.B.1
TpOHHUKA?

41. KakoBbl mprunHbI HEOOXOJUMOCTH BHYTPEHHETO COTTIACOBAHUS OIIK-1.V.1
BOJIHOBOJIHOTO H-Tpoiinnka?

42. KakoBbI mprunHbI HEOOXOJUMOCTH BHYTPEHHETO COTTIACOBAHUS OIIK-1.V.1
BOJTHOBOJIHOTO E-Tpoiinuka?

43. Kax BBINISIAUT KOHCTPYKILUSI aHTEHHOT'O NEPEKIIIOYATENsT UMITYJIbCHOM OIIK-1.B.1
PJIC c ucnonp3oBaHMEM IBOMHOTO BOJHOBOJHOTO TPOWHHUKA?

44. Kax BBINISIAUT KOHCTPYKLUS AYIIJIEKCEPA C UCIIOIB30BAHUEM JIBOMHOTO OIIK-1.B.1
BOJIHOBOJIHOTO TPOMHMKA MPpHU pabOTe CTAHIMK CBSI3U Ha JIBYX
Pa3HECEHHBIX YaCTOTAX B HENPEPBHIBHOM pEXUME?

45. KaxoBsl ycnoBust BO30yKAeHHS TUIeUa B KOJbIIEBOM MocTe, eciu konbiio | OITK-1.B.1
cBepHyTO B E-mimockocTtu?

46. KaxoBsl ycroBust Bo30yxA€HU JIeua B KOJIbLIEBOM MocTe, ecii konbiio | OIIK-1.B.1
cBepHyTO B H-mmockoctu?

47. CKOJIBKO TJIeY COAEPKUT KOHCTPYKIHUS KOIBIEBOIO MOCTAa M KAaKOBbI OIIK-1.B.1
PACCTOSIHUS MEXAY IuIeyamMu?

48. Kak BBINIAINT KOHCTPYKIMS aHTEHHOTO NIEPEKIIIOUATENs UMITYJIbCHOU OIIK-1.3.1
PJIC c ucnonb3oBaHHEM KOJIbLIEBOTO MOCTA?

49, Kaxk BBIIISIINT KOHCTPYKIHUS IEJIEBOTO BOJTHOBOJHOTO MOCTA? OIIK-1.3.1

50. Kaxk BBIrTIAIUT KOHCTPYKIMS @HTEHHOTO NEPEKIII0YATENST UMITYJIbCHOU OIIK-1.3.1
PJIC ¢ ucnonp30BaHMEM I1€J€BOr0 BOJTHOBOJIHOIO MOCTa?

51. Kak Beirnmsaaut koHcTpykius ayruiekcepa PJIC, paGoTaromieit Ha a1ByX OIIK-1.3.1
4acTOTaX B HEMIPEPHIBHOM PEXHUME, C UCIIOIb30BAHUEM LIEIEBOIO
BOJIHOBOJHOI'O MOcCTa?

52. Kax BBINISIAUT KOHCTPYKLUSL BOJIHOBOIHOT'O HANIPABIEHHOIO OIIK-1.3.1




OTBETBUTEIS?

No [TpumepHBIil nepedeHb BONMPOCcoB sl TecToB. Cemectp 7 Kon
/1 WHJUKaTOpa
OIIK-5-VY-1

1 KakuMm BbIpakeHHEM OMMCHIBAECTCS HOPMUPOBAaHHAs (PyHKITUS OIIK-1-Y-1
HAIPABJICHHOCTH JUHEWHON CUCTEMBI SKBUAMCTAHTHBIX
HEHANPAaBJIECHHBIX U3IyyaTesiel B JajbHEN 30He?

2 Chopmynupyiite TEOpeMy NEPEMHOKEHHSI? OIIK- 1.3.1

3 Kak opueHTHpOBaHa B MPOCTPAHCTBE AUArpaMMa HANpaBICHHOCTH OIIK-1-VY-1
cuHba3HOI TMHEHHOW CUCTEMBI U3Iy4yaTesnen?

4 ChopmynupyiiTe TpUHITUN KayaHus Jy4ya B HenoABMxkHOM nmuHerHon | OIIK-1-VY-1
CUCTEME M3Jlydarenen?

5 Urto Takoe (pasupoBaHHas aHTCHHAS penieTka? OIIK- 1.3.1

6 Kak Bnusier yBenuueHue pacCTOSHUAS MEXAY U3Iy4yaTelIIMU Ha OIIK-1-Y-1
JlMarpaMMy HanpaBJIC€HHOCTH AaHTEHHON PEIIETKH?

7 Kakum 10mKHO OBITH paccTosHUE MEXAY u3nydatensimu cuadaznoit | OIIK-1-VY-1
peueTku?

8 UYro coboil mpeacTaBiasieT CHMMETPUYHBINA BUOpaTop? OIIK- 1.3.1

9 KakuMm BbIpakeHHueM onuchiBaeTcs (yHKINS HANpaBI€HHOCTH OIIK-1-VY-1
CUMMETPUYHOr0 BUOpaTOopa B JaJIbHEN 30HE?

10 Kakoit Bux umeer aMmiinTyaHas GyHKIHS HapaBIEHHOCTH OIIK-1-B-1
I0JIyBOJIHOBOTO cuMMeTpuuHoro Bubdpatopa B E u H - minockoctsix?

11 Kak u3menuTcs nuarpaMMa HalpaBJI€HHOCTH CUMMETPUYHOTO OIIK-1-B-1
I0JIyBOJIHOBOTO BUOpatopa B E miockocTH, eciiv yBEIUYUTh €T0
JuHy 10 21 = 1,507

12 UYeMy paBHO aKTUBHOE BXOJHOE COIPOTUBIIEHHUE MOJYBOJIHOBOTO U OIIK-5-Y-1
BOJIHOBOT'O BHOPATOPOB MaJIOM TOJILIMHBI?

13 Kakoii Buj B mpocTpaHcTBe MMeeT auarpamma HampasieHHocTH B E- | OIIK-5-V-1
u H-myiockocTy TMHEMHOM CUCTEMBI U3 IBYX M3iydareneil A-P?

14 Kaxkue ycnoBust HEOOX0IUMO BBITIOJIHUTH, YTOOBI aHTEHHA BOJIHOBOM OIIK-1-B-1
KaHaJl u3jly4aja B AMarpaMMy HalpaBlI€HHOCTHU BIOJb OCU JIMHEHHOU
CHCTEMBI M3ydaTesnei?

15 Kakwue ycnoBus He00X0IUMO BBITIOJIHUTH, YTOOBI B TUarpaMMe OIIK-1-B-1
HAIPABJICHHOCTH JTUHEWHON CHCTEMBI C OCEBBIM U3JIyYCHHUEM HE
BO3HUKAIU AU(PAKIIHOHHBIE MAKCUMYMBbI?

16 B yem 3akiro4yaeTcss MeTo1 3epKaJIbHOro N300paskeHus? OIIK- 1.3.1

17 Kak ydects BIMsiHHME IPOBOALIETO DKpaHa HA AUArpaMMy OIIK-1-B-1
HaNpaBJICHHOCTH CUMMETPUYHOTO MOJIyBOJIHOBOTO BUOpaTopa,
PaCIIOJIOKEHHOTO TOPU30HTAIBLHO HA BBICOTE h Hal HKpaHOM?

18 Kaxum o6pa3om Hazo mpopes3aTh 1ieib B BOJHOBOJE ¢ BOJIHOM THIIA OIIK-1-VY-1
H10 , uTo0ObI OHa n3yJana’?

19 Kakoii Bu umeer quarpamma HarpaBiI€HHOCTH 1OTyBOIHOBOM menmu | OINIK-5-V-1
B E - u H- nnockoctax, npope3anHo# B IJIOCKOM 0€3rpaHUYHOM
3KpaHe?

20 Kakyro monsipuzaiuio u3aydaeT BOJTHOBOAHO-IIIEJIEBAs aHTCHHA OIIK-5-VY-1
(BIIIA) co BcTpeuHO-HAKJIIOHHBIMU IIEISIMU Ha Y3KOU CTEHKE
MIPSIMOYTOJILHOTO BOJIHOBOJA C PACCTOSTHUEM MEXAY mensiMu A/2?

21 Kaxoii Bu1 umeeT quarpamma HarpaBiIeHHOCTH BOJHOBOAHO-11eneBoil | OITK-5-V-1

anTeHHbl (BIJA) Geryiieit BOJHBI C MONEPEYHBIMHU MIETISIMU Ha
LIMPOKOU CTEHKE IPSIMOYTOJBHOIO BOJTHOBO/IA IIPU PACCTOSHUU




Mexay mensimu d= A/47?

22

Kaxkas crenka npAMOYTOJILHOTO BOJIHOBOZId YBCIIMIUBACTCS B pasMepe
JUIs1 ToTy4eHust H- II0CKOCTHOTO CEKTOpUalibHOTO pynopa?

OIIK-1-Y-1

23

Kaxkas crenka npAMOYTOJILHOTO BOJIHOBOZId YBCIIMIUBACTCS B pasMepe
JUIs1 TOTy4eHust E- MIIOCKOCTHOTO CEKTOPUAILHOTO pyrnopa?

OIIK-1-Y-1

24

Kak BnustoT yron packpsisa pynopa ¥ u ero paguansHas juyinHa R Ha
BEJIMYMHY (ha30BBIX HCKAKEHUN B PaCKphIBE?

OIIK-5-Y-1

25

Kaxkyto nonsipuszanuio u3inydaeT HWIMHAPUYECKAs CIIUpabHAs
aHTCHHA, Y KOTOPO#l JIJTMHA BUTKA paBHA JJUHE BOJIHBI?

OIIK-5-Y-1

26

[Touemy cniupanb ApxuMesa sIBIsIeTCsl IUPOKONOJIOCHON aHTEHHOM?

OIlK- 1.3.1

27

KakoBbI cBoiCTBa BHyTPEHHE COTJIACOBAHHOTO BOJTHOBOHOTO E-
TpoHHUKa?

OIIK-1-VY-1

28

KakoBbI cBoiCTBa BHYTPEHHE COTJIACOBAaHHOTO BOJTHOBOAHOTO H-
TpoHHUKa?

OIIK-1-VY-1

29

KakoBbI MpUYMHBI HEOOXOMMOCTH BHYTPEHHETO COTTIACOBAHUS
BOJIHOBOJIHOTO H-Tpoiinunka?

OIIK-1-Y-1

30

KakoBbI MpUYMHBI HEOOXOMMOCTH BHYTPEHHETO COTTIACOBAHUS
BOJIHOBOJIHOTO E-TpoliHnka?

OIIK-1-Y-1

31

KaK BBITJIAAUT KOHCprKI_II/ISI I[ByXKaHaJIBHOFO JCIIUTECIISI MOIITHOCTHU C
HCMOJIb30BAHUEM BOJTHOBOJIHOT'O TPOMHHKA?

OIIK-1-Y-1

32

Kax BeITIIIUT KOHCTpYKIUS (pazoBpaIiaress ¢ UCIoJIb30BaHUEM
JTBOMHOTO BOJIHOBOJIHOTO TPOMHHKA?

OIIK-1-Y-1

33.

Kak BeIMIsIIUT KOHCTPYKIUS (pa30BpalaTes ¢ UCIOJIb30BaHUEM
1IIeJICBOI'0 BOJIHOBOJHOIO MocTa?

OIIK-1-Y-1

34.

Kaxk BBINIAIAT KOHCTPYKIHUS PETYIUPYEMOTO IEIUTENS] MOLHOCTH C
HCII0JIb30BAHHEM I11IEJIEBOTO BOJHOBOJHOIO MOCTa?

OIIK-1-Y-1

35.

Kax BBITTISIUT KOHCTPYKIIUS BOJTHOBOJIHOTO HAMPABIEHHOTO
OTBETBUTENS?

OIIK-1-Y-1

1. ConpoTuBieHNE HATPY3KHU JOJKHO OBITh YUCTO AKTUBHOM BEJIMUMHON U

PaBHATHCS BOTHOBOMY COTIPOTHUBIICHUIO JIMHUH MIEPEIayuu.
ObocHoBaHue
KO3 PHULIHUEHT OTPaKEHUS OT Harpy3KU PaBeH HYIIO

3-30 xI'y CaB
30-300 I'ny 1B
300 kI'm-3 MI'm CB
3-30MI'g YKB

AMIUINTY bl

26°p;2 — mIMpHUHA AUArpaMMbl HAMPaBICHHOCTH Ha YPOBHE MOJTOBUHHON
MOIITHOCTH

P ¥ — MOIIHOCTH U3JIYUCHUA aHTCHHLI

£0,0) — ammumntygHas GYHKIMS HAPABICHHOCTH aHTCHHBI U €€
rpaduuecKkoe U300pakeHUE — TarpaMMa HarpaBJICHHOCTH

Kpugas, kotopyto onucsiBaeT koHer Bektopa E (rogorpad Bextopa E) B
IUIOCKOCTH NMEPHEeHIUKYJIIIPHOM HAPaBICHUIO PACIPOCTPaHEHUS
AJIEKTPOMArHUTHOM BOJHBI B CBOOOHOM IPOCTPAHCTBE 33 MEPUOT
BBICOKOW 4aCTOThI, HA3bIBAETCS MOJIIPU3ALMOHHON XapaKTePUCTUKOM.
Bunpl nonsipuzanuu: JMHEWHas, JJUIMOTHYECKas, Kpyrosasl.

1. PaccunTarh (yHKIHMIO HAPABICHHOCTH OJJHOTO M3JIydaTelis U




YMHOXHTB €€ Ha YNCJIO U3ITydaTenei

ObocHoBaHMe
TEOpEME MEPEMHOKEHUS

7 OAP mpoxoaHOTo THUIIA COAEPKUT PYTIOPHBIN 00JIydaTellb, IB€ aHTEHHBIC
pELIeTKH, TPOXOAHbIE (Pa30BpaLIATENN

8 (beppHUTOBBIA

9 IIpu yBennuennn mmpok0ii cTeHKa BOJIHOBOJA — a nony4yaem H-

IUVIOCKOCTHOM CeKTOPHAJIBHBIN pynop.

[Ipu yBenuueHuM y3KOH CTEHKH BOJIHOBOJA - b monyyaeMm E-MI0CKOCTHOI
CEKTOPHAJIbHBINA Pynop.

IIpu 0THOBpEMEHHOM YBEJIMYEHUU IIUPOKON CTEHKH @ U Y3KOU CTEHKH
BOJIHOBOJIA b Moy4yaeM MUPAMMIAJIbHBIH Pynop.

10 [IleneBo MOCT ATO YETHIPEX IIJIEYHOE YCTPOUCTBO, KOTOPOE COCTOUT U3
JIBYX OJJMHAKOBBIX TI0 pa3MepaM MOMEPEYHOT0 CEUEHHUs BOJTHOBOJIOB (a X b)
NPSIMOYTOJIBHOTO CEYeHHUsI C 00MIEH Y3K0il CTeHKOM b, B KOTOPOii
MIPOPE3aHoO IO BCEH BHICOTE b BI0JIb OCH BOJTHOBOA OTBEPCTUE CBSA3ZH C
nuHou L. ITpu nmogadye MOIIHOCTH B OAHO U3 ILJIEY OHA AECIUTCS IOPOBHY
1 co cBuroM 1o ¢ase B 900 Mex 1y maedamMu MPOTHBOIIOIOKHBIMU
BXOJTHOMY, & COCE/IHEE TUIEYO OKa3bIBAETCS pa3Bs3aHHBIM.

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCUMUIUIMHE OOYYAIOUIMXCS 3a04YHOM (HOpMBI
0o0y4eHwus1, mpeIcTaBiieHbl B Tadymie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /it IlepedyeHb KOHTPOIBHBIX PadbOT

He npenycmotpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPEACNAIOIIME  IMPOLEAYpbl  OLIEHWBAHUS
WHIMKATOPOB, XapaKTEpU3YIOUIMX JTambl (OPMUPOBAHUS KOMIICTECHIMH, COIEpXKATCSI B
JOKaJbHBIX HOpPMAaTHBHBIX akTax [ YAII, pernaMeHTHpYOmUX TMOPSAAOK U HPOIEIypy
IPOBEJICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M TIPOMEKYTOUYHON aTTeCTaluy 00yYaroIiXCst
I'YAIL

11. Meronuueckue yKa3zaHus Il OOyYArOIIUXCS IO OCBOCHHIO JUCITUTITMHBI
[enpt0 AUCHUIUIMHBI SIBISETCS — TOJYYEHHE CTYJEHTaMU HEOOXOIWMBIX 3HAHHM,

YMEHHH W HaBBIKOB B O0OJAaCTH COBPEMEHHBIX aHTeHH u ycTpoiictB CBY; co3nmanue
NOJIEpKUBAKOLell  00pa30BaTENIbHOM Cpelbl TpEenojaBaHus MO HampasieHuto «25.05.03
«TexHuueckast  dKcITyaTtauus  TPAaHCIOPTHOTO  paguoo000pYyJOBaHMS  HaNpaBIEHHOCTb
«TexHuueckast dKcIlyaTtauus paJdodJEeKTPOHHOTO O0OpYIOBaHUS BO3AYLIHBIX CYAOB U
a’pONOPTOBY»; MPEAOCTaBICHUE BO3MOXKHOCTH CTYJEHTaM pa3BUTh U IPOJIEMOHCTPUPOBATH
HaBbIKU B 00J1aCTH SKCIIEPUMEHTAILHOTO UCCIIEI0BAaHUS U HACTPOMKE aHTEeHH U ycTpoiicts CBY,
a TaKKe HaBBIKM 10 AaBTOMAaTU3MPOBAHHOMY pAacueTy M YMEHHE MX HCIIOJIb30BAHUS IIpU
TEXHUYECKOM OOCIIYKUBAaHUHM U HACTPOIKE PaMOTEXHUUYECKUX YCTPOUCTB U CUCTEM , B HAYUHO-
UCCJIEIOBATEbCKOM M MPOU3BOJACTBEHHOM JEATENIBHOCTM B  00JacTSIX JIOKallMOHHOTIO,
HABUTALIMOHHOTO U CBA3HOI'O HA3HAYECHMSI.

OCHOBHOE Ha3HAYCHHE JICKOHMOHHOTO MaTcpuajia — JIOTMYCCKH CTpOI\/JIHOG, CHCTCMHOC,
I‘J'IY6OKOC Hn sACHOC H3JIO0XCHUC yqe6Hor0 MaTrepurajia. Haznauenue COBpeMeHHOI}’I JICKIIMK B
paMKax JUCHUIIJIMHBI HC B TOM, 9TOOBI MOJIYy4YUTh BCHO I/IH(l)OpMaIII/IIO 1o T€MEC, a B OCBOCHHU
Q)YHI[aMCHTaJ'ILHBIX HpO6J’I€M AUCHUIUIMHBI, MCETOAOB HAYYHOI'O IIO3HAHUA, HOBEUIITHUX




JTOCTHKEHUIN HAy4YHOH MBICIA. B y4eOHOM Tpoliecce JIEKIUsl BBIMOJHIET METOIOJIOTHICCKYIO,
OpraHU3aIMOHHYI0 U MH(pOpMAIMOHHYI0 (pyHKUIMHU. JIeKIus pacKphIBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00siacTh 3HaHUs, €€ TpoOJeMBbl, JaeT IEeIbHOE MPEJCTaBIEHUE O JUCIUILUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

IInanupyemele pe3yIbTAThl IPH OCBOCHUU 00YYaIOIIMMUCS JICKIIMOHHOIO MaTEpHAaIa;

— TMOJIyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWUW, YPOBEHb
KOTOPBIX OINpPEAEIISIETCS LeJIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOHM TEME;

— TIOMy4Y€HUE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaATEIEM;

— pa3BuTHE NPO(PECCHOHATBHO-ICIOBBIX  KAauecTB, JIIOOBH K  TpeaMery |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIUICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSTENIbHOM paboTHI;

— T[OJIy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUSI HAYKM U TEXHUKH U O
MPOTHO3€ WX Pa3BUTHUA Ha OJFKAMIIINE TOJIBI;

— Hay4HUThCS METOAMYECKHM 0O0pabaThiBaTh Marepuai (BBIACIATH TJIaBHBIE MBICITH H
MOJIOKEHUSI, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh HMX B  Pa3IMYHBIX
(bopMyIIHpOBKax);

—  TOJy4YeHHE TOYHOTO MMOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSITHIA.

JlekUMOHHBI MaTepuan MOXET CONPOBOXKIAThCA JEMOHCTpalued ClalloB U
UCIIOJIb30BAaHMEM Ppa3laTOYHOTO MaTrepuajia MPU TPOBEACHUM KOPOTKUX ITUCKyCcCHid 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 110 JUCLUHUTUIHHE.

CTpyKTypa Opea0oCTaBACHMS JSKIIMOHHOI0 MaTepHaia:

— 1.®opMynupoBKa 3aa4u JEKIUH.

— 2. Paznens! u maparpads! n3araeMoro MaTepuaia ¢ COOTBETCTBYIOIIMMU MaTEMaTHUYECKUMHU
BBIKJIAJIKAMH.

— 3. I'padmyeckue marepuasibl HEOOXOAUMBIX TEOPETUIESCKIX 3aBUCUMOCTEH.

— 4. BeiBoABI IO KQXKAOMY pa3aeiny

11.1. Meronuueckue ykazaHus il OOYYAIOUIMXCS MO TNPOXOXKACHUIO MPAKTUYECKHX
3aHATHN

[IpakTHyeckoe 3aHATHE SBISAETCA OJHOM W3 OCHOBHBIX (POpPM OpraHuzaluu y4eOHOIro
polecca, 3aKJI0Yaronasicsl B BHIIOJHEHUN 00y4YaloIUMUCS M0/ pyKOBOJICTBOM IIPETIOAAaBaTENs
KOMILIEKCa Y4eOHBIX 3aJJaHUN C LEJNbI0 YCBOEHHS] HAyYHO-TEOPETUYECKHUX OCHOB Yy4eOHOMH
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIbITAa TBOPUECKOHN AESITEIbHOCTH.

[enbio NpakTUYECKOTo 3aHATUSA JUIsl 00yUalOIerocs sIBJISETCsl MPUBUTHE O0YYaIOLIMMCS
YMEHHUH U HAaBBIKOB ITPAKTUYECKOW JEATEIBHOCTH M0 U3y4aeMON AUCIUIUIMHE.

[Inanupyemble pe3yapTaThl TP OCBOEHUH 00yUYaIOMIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOsieHue, pacIiupeHue M JeTalu3alus 3HAHWA TpH pEIIeHUH
KOHKPETHBIX 3a/a4;

— pa3BUTHE T[I03HABaTEIbHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH M METOAMKAMU HU3Y4YEHHUsS KOHKPETHOM yueOHOM
JUCLUILINHBL,

— BbIpa0OTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS! MOJYYEHHBIX 3HAHUM s
BBITIOTHEHHS 3aJaHHNI;

— o0ecrne4yeHue palvoOHATIBHOIO COYETaHHs KOJIEKTMBHOM M MHIUBHUAyalbHOU (opM
o0y4eHusl.

TpeGoBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHIATUN
Hannuue o6opy1oBaHHOM ay TUTOPHH.




11.2. Meronuyeckue yka3zaHus Uid OOyYarOIIMXCS IO BBIOJHEHUIO JabOPaTOPHBIX
pabor.

B xone BeimonHeHus 1a00paTOpHBIX pPadOT oOydaromuiics JODKEH YIayOuTh H
3aKpenuTh 3HAHMs, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJUKOM M TEXHUKOU
OKCTIEPUMEHTAa B COOTBETCTBHH C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKOW OOyYaromerocs.
BrinonHenue 1abopaTOpHBIX pabOT COCTOUT U3 SKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIPUATHUN.

BrimonHenue 51abopaTopHbBIX paboOT OO0yyaromMMCs SIBISIETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENeiseMOl Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00ecreunBaroIuM pelIeHne CIeIyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpETeHHE HABBIKOB HCCIICOBAHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIUINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JAETalIM3alus TEOPETUYECKUX 3HAHUH, MOJYyYEHHBIX Ha
JEKIMSX;

— IoJyuyeHHe HOBOW MH(OpMAIUH 110 NU3y4aeMOW AUCLIUILINHE,

— §OpuoOpeTeHHe  HABBIKOB  CAMOCTOSITENbHOM  paboThl ¢ JaOOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3ajanue u TpeOOBaHMS K MPOBEACHUIO Ja00PaTOPHBIX PaboT
1. O3HaKOMHTBCS ¢ METOUIECKON Pa3pabOTKOii K TabopaTopHOi padorTe.

2. Tlpopabotath CaMOCTOATEIBHO TEOPETHUECKHH MaTepHas, IO ACPKUBAIOIIII
TEMAaTHUKY J1Ja0OpaTOpPHOU pabOTHI.

3. O3HaKOMUTBCS C anmmapaTypou, BXOIAIIEH B TaOOPaTOPHYIO YCTAaHOBKY.

4. PaccuuTaTh U MOCTPOUTH HEOOXOAMMBIE TEOPETUYECKHE 3aBUCHMOCTH MO 3aJaHHUIO
npenoaaBaTens.

5. OTBeTUTh HA KOHTPOJIBHBIC BOMPOCHI, UMEIOIINECS B METOIUYECKOUW pa3paboTKe K
nabopaTopHoii padore.

5. OTBeTHTh Ha BONPOCH KOJUIOKBUYMA, IPOBOJUMOrO IMpernojaBaTesieM Iepes
BBITIOJITHEHHEM JIA00paTOPHOM PaOOTHI.

Crpykrypa 1 dhopMa otdera o0 1adoparopHoil pabore
OTyer M0KEeH COIepKaTh:

1. TuTynbHBIN JHCT.
2. Kpatkyto hopmynrpoBKy 3a7auu UCCICTOBAHHUS.
2.CTpyKTypHYIO CXeMYy U3MEPUTEIHHON YCTAHOBKH J1a00PaTOPHOIl pabOTHI.

3. TabmuIBl SKCIIEPUMEHTATBHBIX HCCIIETOBAHUH.

4. I'padpuueckre 3aBUCUMOCTH OT 33JJaHHBIX MTAPAMETPOB HCCIEAYEMbIX BETMUUH.

5. PacuerHpie maHHBIE W TpadUUeCKUE MaTepuaabl HEOOXOIUMBIX TEOPETHUCCKHX
3aBHCHUMOCTEH.

6.CpaBHUTENBHBINA aHAJIN3 JAHHBIX TEOPUH U SKCIIEPUMEHTA.

7. BeiBoibI IO pabore.

Tpeboanus Kk 0hOPMIIEHHIO OTYETA O JIA0OPATOPHOU padboTe
OTder BBHIMOJHSETCS B COOTBETCTBUM C JIEHCTBYIOIIMMH TOCYAapCTBEHHBIMU

CTaHJapTaMM KaXKAbIM CTYJIEHTOM MHIUBHyaJbHO B TIEUaTHOM MJIM PYKOIIMCHOM BHJIE Ha Oenoi
oymare opmara 210x297 mm. TabmuIbl SKCIIEPUMEHTANBHBIX UCCIEOBAHUNA M TEOPETHUECKHUX

pacyeToB MPUBOIATCS C COOTBETCTBYIOIEH HyMEpaLUUEH U 3ar0JIOBKAMHU.



IlepeyeHb MeTOAMYECKMX YKA3aHMH 1O NPOBEACHHIO J1a00paTOpHbIX pador. Bcee
MeTOAUYKH MMeITc HA Kadeape B 3JIEKTPOHHOM BHjIe.

1. HUccnenoBanue aHTEHHbI THUIMA «BOJHOBOM kaHam». Hukutun B.T. Meton. ykas. k
BbINOJHEeHHIO 11a0. pad. JIMAITIL, JI., 1986r. -25c.

2. UccnenoBanue pymopHBIX aHTEHH C KoppekTupyroummmu guH3zamu. denoposa JILA.,
['maaxuit H.A. Meton. ykas. k BeinonHeHuto 1a0. pad. I'VAII, C.-116.2002r. -25c.

3. UccnenoBanue 3epkanbHbix aHTeHH. JlanunoB }O.H., Hukutun B.T. Meron. ykas. k
BbINOHEeHHIO 11a0. pabd. [AAIL C.-I16.,1996r. -25c¢.

4. CornacoBanue BoJHOBOAA ¢ Harpy3kou. denoposa JI.A., Mumypa T.I1. Meton. ykas.
K BBITIOJHEHMIO J1a0. pab. JIMAITIL, JI., 1991r. -30c.

5. HccnenoBaHue  4YeThIpeX  IJICYHBIX  BOJIHOBOJIHBIX  3JIEMEHTOB  AHTEHHBIX
nepekitouaresnei. Penoposa JI.A., HanunoB FO.H. Meron. yka3. K BBIIOJHEHHUIO J1ab. pabd.
I'AAII C.-116.,1994r. -24c.

6.MccnenoBanue ¢a3zupoBaHHON aHTeHHOW pemeTkd. MenpHukoBa A.1O., degoposa
JILA. MeTton. yka3. k BeimostHeHH0 1a6. pad. ['YAII, C.-I16., 2008r. -41c.

7.MccnenoBaHue IJIOCKOM JABYX3aXOQHOW cnupanbHOM aHTeHHbl. ®enoposa JLA.,
®paniy3oB A.Jl. Meroa. ykas. k BeioaHeHuto J1ad. pad. ['YAIL C.-116., 2002r. -22c.

8.MccnenoBanue aHTEHHBI ¢ perynupyeMoil nosspusamnueil. ®enoposa JILA., Jlanunos
IO.H. Meton. ykas. k BeinonHeHuto jab. pad. FAAIL C.-116., 1997r. -17c.

9. UccnenoBanue BOJHOBOAHO-1IeNeBbIX aHTeHH. Hukutun B.T., T.I1.Mumypa, Kpactok
B.H. Metogn. yka3. k BeimosiHeHuto 1a0. pad. I'VAII, C.-I16., 1999r. -33c.

10. UccnenoBanue cnupanbHbix aHTeHH. Penoposa JILA. Metoz. ykas. K BBIITIOJHEHUIO
nab. pad. I'VAII, C.-I16., 2002r. -22c.

11.3. Meroanueckue yKazaHus I OOYYAOHIMXCS MO MPOXOXKICHUIO KYpCOBOTO
MPOEKTUPOBAHUS/BBITIOIHEHUSI KyPCOBOI paObOTHI

11.4. yun

Kypcogoit mpoekT/ paboTa mpoBOAUTCS C 1ETbI0 (OPMHUPOBAHUS Y OOYJAIOIITUXCSI OTIBITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHATHHON AESITETLHOCTH.

Kypcooii mpoekt/ paboTa 1mo3BosisieT 00y4yaromeMycs:

— CHCTEMaTH3UpOBaTh M 3aKPENUTh TOMYyYEHHBbIE TEOPETHYECKUE 3HAHUS W
MPAKTHYECKHE YMEHUS 10 MPOo(PeCCHOHAIBHBIM Y4YeOHBIM AWCIHUIDIMHAM ¥ MOIYJISIM B
COOTBETCTBUU C TPEOOBAHUAMHU K YPOBHIO MOATOTOBKH, YCTAHOBIEHHBIMH MPOTPAMMON yueOHOU
TUCHUIUIAHBI,  TPOrpaMMOM  TMOATOTOBKM  CIEIUAIUCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KB (DUKALIHH;

— TNPUMCHHUTH TOJTY4YEHHBIC 3HAHHS, YMEHHUS WU TMPAKTUYCCKUH OIBIT MPHU PEIICHUH
KOMIUICKCHBIX 33J1a4, B COOTBETCTBUU C OCHOBHBIMH BUJaMH NPO(ECCUOHATHLHON IeATeIbHOCTH
0 HAIPABJICHUIO/ CTICHUATBHOCTH/ TPOTPaMME;

—  yrayOuTh TEOpETHUYECKUE 3HAHUS B COOTBETCTBUU C 33/IaHHOM TeMOii;

— chopmupoBaTh yMEHUS TNPUMEHSATH TEOPETUYECKHE 3HAHUS TMPU  PEHICHUH
HECTaHIapTHBIX 3a/1a4;

— TM[pUOOpECTH OMBIT AHATUTHYECKOH, pacdy€THOM, KOHCTPYKTOPCKOW pabOTHl H
c(hOpMHUPOBATH COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yYMEHHS pabOThI CO CICHUATBHONH JIUTEPATYpPOH, CIPABOYHOM,
HOPMATUBHOM U MTPaBOBOM JOKyMEHTAIMe U UHBIMUA HH(OPMALlMOHHBIMU UCTOYHUKAMU;

— chopmupoBaTh yMmeHHs (GOPMYITUPOBATH JOTUYECKH OOOCHOBAHHBIE BBIBOJIBI,
MPEIIOKEHHUS M PEKOMEH/IAINH 110 PEe3yJIbTaTaM BBITIOJHEHUS PaObOTHI;

— pa3BUTh NPO(eCcCHOHATFHYIO MUCHbMEHHYIO U YCTHYIO pedb 00y4aronierocs;

— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPUYECKYIO HHHIIMATHUBY, CaAMOCTOSITEIILHOCTD,
OpPTaHU30BAHHOCTH M OTBETCTBEHHOCTH 32 MPUHUMAEMBbIE PEIICHHUS;

— chopmupoBaTh HAaBBIKM IUTAHOMEPHOW peryJspHON paboThl HaJ peHICHHEM
MOCTaBJIEHHBIX 3aJau.



CTpyKTypa MOSICHUTEILHON 3aIIMCKH KYPCOBOr'0 MPOEKTa/ pabOThI
1.BBenenue.

2.CTpyKTypHas cXxeMa paJuOTEXHUYECKON CUCTEMBI.

3. [IpuHnMnuanbHas cxeMa aHTEeHHO-(PUAEPHON CUCTEMBI.

4. PacyeT reoMeTpPHUECKHX U JJIEKTPUYECKUX MapaMeTpOB 3aJaHHOTO YCTPOMCTBA H
JIOTIyCKH Ha U3TOTOBJICHUE.

5.Pacuert s1eMeHTOB (hUIAEpPHOTO TPAKTa.

6. Pa3paboTaTh KOHCTPYKIMIO aHTEHHOI'O YCTPOMCTBA U IPUBECTHU €€ ONHCAHUE.

7. YepTesx o01IeT0 BUAa aHTCHHOTO YCTPONCTBA C Ta0apUTHBIMH pa3MepamMH.

8.CIHCOK UCTIOIB30BaHHOM JIUTEPATYPHI.

TpeboBanust k 0(OPMIICHHIO MOSICHUTENbHOM 3alIMCKU KYPCOBOTO NMPOEKTa/ paboThl

[losicHuTenpHas 3amMcka AOKHA OBITH BBINOJNIHEHA Ha juctax (opmara 210x297 mm
YEpHOHM IIApUKOBOM pydYKOW MWJIM pacliedaTaHa Ha KoMIbloTepe. Mcmonb3yemsle pacueTHbIE
(dopMyIibl IPUBOJUTH CO CCBUIKOM Ha JIUTEpAaTypy B OYKBEHHOM OOO3HAUY€HUU C KPaTKUM
NOSICHEHHEM MX 3HAYEHUI, a 3aTeM MPEICTABUTH C NOJCTaBICHHBIMU YNCIOBBIMU 3HAYECHUSMHU.
PacueTsl TeopeTHUECKHX 3aBUCUMOCTEN MPUBOJUTH B TAOJIUIAX, a 3aTEM B rpaHUuecKoM BUJE.
PrcyHOK WM HECKOJIBKO PUCYHKOB IIPUBOJUTH HA OTAEIBHBIX CTPAHUIAX C COOTBETCTBYIOILEH
HyMepamuen Mo TEKCTY MOSICHUTEIbHOMN 3aIIUCKHU.

Ilepeuens MeTOAMYECKHX Pa3padOTOK MO NMPOBEIEHUI0O KYPCOBOI0 NPOEKTA

MeTtoanuku umMeercs Ha kadeape B 3JIeKTPOHHOM BHeE.

l.®enoposa JI.A, I'nagkuii H.A., ArokoB b.A. PacueT u npoekTrpoBaHne aBUAIMOHHBIX
AHTEHH CBEPXBBICOKUX yacToT. YueoHoe m3ganue I'YAIIL, C.-I16., 2019r.-145c.

2.®enopoBa JILA, Kpsuxko A.®D., I'maakuii H.A. BpiCOKOYacCTOTHBIE aHTEHHBIE
NePEKITI0YATENN PAIHOIOKAIIMOHHBIX cTaHMiA. YueOnoe mocodue I'VAIL C.-116., 2019r.-55¢

3.®enoposa JILA. YcTpoiicTBa CBEpXBBICOKMX YacTOT M AHTCHHBI. METOA. yKa3zaHus K
KypcoBomy npoektupoBanuto. I'VAII, C.-116., 2004r.-35c.

4. ®enoposa JI.A., MenbaukoBa A.JO. Pacuer u npoekTHMpoBaHHE JIMH30BBIX aHTCHH.
MerTon. yka3zaHus K KypcOBOMY U AUIIIIOMHOMY IpoektupoBanuto. I'YAII, C.-116., 2002r.-33c.

5. benouepkosckuii I'.b., Kpactok B.H. 3agaunm u pacuersl mo Kypcy «AHTEHHBI U
ycrpoiictBa CBY». Yuebnoe nocodue. 'YAIL., C.-116.,2002r. -177 ¢. 50 3k3.

6. Huxutun b.T., Xpamuenko I'.H. IIpoextupoBanne Ha DOBM IIIOCKMX aHTEHHBIX
pemieTok oBasibHOU Gopmbl. Meton. ykazanust mist 1T u KIT. TAAII, C.-I16., 1995r.-19c.

7. Huxutun B.T., Xpamuenko ['."H. BomnHoBoaHo-1eneBble aHTeHHBI. [IpoekTupoBanue
u pacyer. YuebHoe mocodue ['YAII, C.-I16., 1992r. -132c¢.

8. Huxutun b.T., ®enoposa JI.A., Xpamuenko I'.H. [Ipumenenne OBM misa pacuera
anteHH. Meton. ykazanus aiusa JI1 u KII1. JIMAIL JI., 1988r.-31c.

9. Huxwtun B.T., Kpactok B.H., Xpamuenko [I'H., Iumosa C.IO.
ABTOMaTH3UPOBAHHOE MPOEKTUPOBAHUE 3€pPKaJbHBIX aHTEHH C OBaJbHOM ameptypoil. Meron.
ykazanus. JIMAIL JI., 1989r.-21c.

10. Huxwtun Bb.T., Xpamuenko [.H. Pacuer u mnpoextupoBaHue oOigyuyaTencit
3epkanbHbIX aHTeHH. Meton. ykazanus ans A11 u KI1. JIMAIL JI., 1989r.-17c.

11. Hukutun B.T., Xpamuenko I'.H. Pacduer u mpoexTupoBaHue 3epKajbHBIX aHTEHH.
Merona. ykazanusa qis 11 u KI1. JIMAIIL, JI., 1989r.-14c

12. Acradpresa H.I'., BopoOweB E.A., JletomueBa T.M., @paniy3oB A.Jl. Meronndeckoe
noco6ue k KII mo antenno-puaepusim yctpoiicteam. JIMAIL JI., 1989r. -67c.

13. KazankoB B.W. IlpoexTupoBaHue u pacueT paJUOIOKALlMOHHBIX AHTEHH. Yueo.
noco6oue x KIT u JI1. JIMAIL. JI.,1989r. -14c.

14. Kpsiuko A.®., denoposa JI.A. OCHOBBI TEOPUHU U TEXHUKU (Pa3UPOBAHHBIX AHTEHHBIX
pemetok Yuebnoe nocodue. 'YAIIL C-I1b -2017r., c165.




11.5. Meromudeckue  ykazaHus  JUIS ~ OOYYaIOMIMXCA 1O  MPOXOXKICHHIO
CaMOCTOSITEJIBHON pabOThI

B Xo/ie BBITIOJHEHHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJICTBE MpENOaBaTeisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHSL.

Jliis oOy4arommxcsi 1Mo 3a09HOM ¢GopMe OOyYeHHS, CaMOCTOSATEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpomecce BBHIMONHEHUS] CaMOCTOSATENLHOW paboThl, y oOydaromerocs: (GopMHpyeTcs
1esiecoo0pa3Hoe MIaHUPOBaHUE pabovero BpeMeHH, KOTOPOE MO3BOJISICT UM pa3BUBATh YMCHHUS
¥ HaBBIKM B YCBOCHHH W CHCTEMAaTH3aIlMHM TPUOOpETaeMbIX 3HAHWH, 00ECIIEYMBACT BBICOKHIA
YPOBEHb YCIEBACGMOCTH B TIEpUOJ OOydYEHHUS, TOMOTACT TIOJYYUTh HABBIKK TOBBIIICHUS
poeCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMd,  HAIMpPAaBISIONIMMU  CAMOCTOSTENILHYIO  paboTy
00yJaIOUUXCSASBIISIOTCS:

—  y4eOHO-METOINYECKHI MaTepHall 1Mo TUCIHILIHHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (s 00ydYarommxcst
1o 3a04HOU (hopme 0OydeHuUs).

11.6. Meroanyeckre yka3aHus A8 OOYYAIOLIMXCS M0 MPOXOXKIEHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymmii KOHTPOJIb YCHEBAEMOCTH IpelyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUH
00y4aromuxcsi, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LEJbI0 OLEHUBAHUS XO0/a OCBOCHUS
JUCLUTUIAHBL.

11.7. Meroanveckue yka3aHus sl 00y4aromMXCsl IO MPOXOKACHUIO POMEXYTOUHON
aTTECTaIlHH.

[MpomexyTounass  arrecranus  OOydarOIIMXCS ~ NpeIycMaTpHBaeT  OLCHUBaHHE
POMEKYTOYHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHUs 1o aucuuiuinHe. OHa BKITIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OIECHKM 3HAHHH, MOJMYYEHHBIX OOydYalomMMcs B Ipolecce
U3yYeHUs BCEW MUCUUIUIMHBI WIH €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHON paboThI, CIIOCOOHOCTH
OPUMEHATh MUX JAJs pPElIeHUs NPAaKTUYEeCKUX 3ahad. DK3aMeH, KaK NpaBMiO, MPOBOAMTCS B
NepuoJl SK3aMEHAIIMOHHONW CEeCCHM M 3aBEpIIAeTCs aTTeCTAIIMOHHON OIICHKOH «OTIMYHOY,
«XOPOILOY, «YAOBICTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHHOY.

— nuddepeHIMPOBaHHbBI 3a4eT — 93T0 (¢GopMa OLEHKM 3HAaHUHM, IOJIy4YEHHBIX
00yJaronMMcs MpH U3Y4YEeHUH AWUCIHUIUIMHBI, TP BBIIOJTHEHUH KYPCOBBIX MPOEKTOB, KypPCOBBIX
paboT ¢ aTTECTAllMOHHOM OLEHKOW «OTJIIMYHO», «XOPOUIO», «YIOBJIETBOPUTEIHLHOY,
«HEYJIOBJIETBOPHUTEIIEHO.



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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