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e3a6813Kogs HarpaBsieumediddsss  11.03.02. MHPHOKOMMYHUKALMOHHbIE TEXHOSTOMNN 1
NOArOTOBKM CUCTEMbI CBSA3M
HanpaeneHHOCTb KopnopatuHbie MHHPOKOMMYHUKALMOHHBLIE CUCTEMbI U
(Npocpurb) cet
dopma 0byyeHus OyHas
Kadenpa- PagnoaneKkTpoOHUKN M 3NIEKTPOIHEPTETUKN
pa3paboTyumk
Bbinyckatowas PagnoaneKkTpoHKK 1 3NEKTPOSHEPreTUKN
Kadoepa

3agaHue anst KOHTPorbHOW paboThl.

1. MosicHUTe 0COBEHHOCTU pacnpPOCTPaHEHNUS CAHTUMETPOBbLIX BOSH B 3€MHbIX
YCNOBUAX W BNUsSIHME TponocdepHon pedpakuum Ha pacnpocTpaHeHWe YKasaHHbIX
paanoBOSIH.

2. Onpegenunte BHELHNA paguyc 30HbI MOMYaHUS ANs O4HOCKaYKOBOW NUHUN
pagnocBasn. Kputuyeckas 4actoTa crfios ¢ geucteylowlen Bbicoton 350 kKM paBHa 7
MIu; pabo4yas anuHa BonHbl 37,5 M.

3. MprBegutTe PUCYHOK, MNOSICHAKOLWMIA KOHCTPYKLUMIO PYNOPHOM aHTEHHbI.
YKaKuTe OCHOBHblE NapaMeTpbl TakoM aHTEHHbI, JOCTOMHCTBA N HEAOCTaTKM.
4, Onpegenute yron packpbiBa napabonovga BpalleHUs, WMEIOLLEro

dookycHoe paccTtosiHne 20 cm n kKoapduuneHT HanpasneHHoro geunctsve 1000 npw
ONNHE BOMHbI 4 CM N KO3 ULMEHTE UCMOSIb30BaHUSA NOBEPXHOCTU packpbiBa 0,5.

5. MpvBeoute pacnpegeneHne amnnuTygbl TOKa BAOMb CUMMETPUYHbIX
BMOpPaTOpPOB U NPUMEPHbLIN BUA AnarpamMmm HanpaBneHHOCTU NPU OTHOCUTESTbHOW ASfiMHe
BubpaTopoB: 1 =0,51; I=4; 1=1254; | =24.

6. PaccuntaTb pynopHy aHTEeHHy C OnTMManbHbIMW pasmepamu. [OnuHa
paboyenn BonHbl A. KoadppuumeHT HanpasneHHoOro nenctBust aHTeHHbl D=200, a
LUMPVHA FNIaBHOrO fienecTka ee AuarpaMmbl HanpasfIEHHOCTU MO YPOBHIO MOSOBUHHOM
MOLLHOCTM B MNOCKOCTU BekTopa E gomkHa 6biTb B 2 pasa 6onble COOTBETCTBYHOLLEN
LUMPUHBI B MrockocTn Bektopa H. Yactora f=400 MIl'u, BennuunHa 2«a,,=18 rpag, anvHa

BOSMHbI A =5 CcM 1 m=1.
B pabote HeobxoanMO:
a) NpeacTaBUTb KPaTKY0 TEOPUIO MO JAaHHOMY TUMY aHTEHHBbI,
0) onpeaennTb KOHCTPYKTMBHbLIE pa3Mepbl aHTEHHbI U NMUTAIOLLIErO ee BOSIHOBOAA;
B) paccyuTaTtb gmMarpaMmbl HanpaBneHHOCTN aHTEHHbI B MNNOCKOCTAX E u H;
) KOHCTPYKTUBHbIN YEPTEX aHTEHHbI C BOSTHOBOAOM,;




A) no gmvarpaMmam HanpaBreHHOCTU OMNpeaenvTb WMPUHY FNaBHOro fenectka no
YPOBHIO MOMOBMHHOW MOLLHOCTU B 06€MX NIOCKOCTSIX.

BOI'IpOCbI K 9K3aMeHYy:

1. PacnpocTtpaHeHne  paguoBofniH.  Knaccudukaumns  pagmoBosiH.  Crnocobbl
NOCTPOEHNSA paaNONINHUN.

2. ctopuyecknin o0030p pasBuUTUS Teopuun pacnpoCTpaHEeHUs pPaguoBOSH U
aHTEHHOW TEXHUKWN. AHTEHHO-(bnaepHble yCTPONCTBA.

3. OnekTpoMarHUTHble BOJSHbI. 3aKOoHbl 3feKTpoOMarHUTHoro nond. [llepemeHHoe
anekTpomarHuTtHoe none. MexayHapoaHaa — Knaccudukauusi  gmanasoHoB
paguoBOSIH (4acToT).

4. Atmocdepa 3emnu: Tponocdepa, cTpaTtocdepa n moHocdepa. [MapameTpsl,
BNUSIOLLME HA pacnpoCTpaHeHWe pPagMoBOSIH PasfnnUYHbIX YacToT B Tponocdepe u
noHocepe.

5. PacnpoctpaHeHne paguoBonH B cBobogHoOM  npocTtpaHcTtBe.  Pacuer
HanNPsXKEHHOCTM nons. [MoHATHE KO3IhPMUMEHTA HanpaBfiEHHOrO0 AENCTBUS U
KO9(ppULMeHTa yCUNeHns aHTEeHHbI.

6. banaHc MowHOCTEN Ha paguonuHuax pasHoro Tuna. OCHOBHblE NOTepu MNpwu
pacnpocTpaHeHun paaunoBosiH. OBnacTe npocTpaHCTBa B pacnpoCTpaHEeHUu
paanoBosH. 30HblI peHens.

7. PacnpocTpaHeHne 3eMHbIX BOSIH Hag MNSIOCKOW U Cchepnyeckon NOBEPXHOCTbLHO
3eMnun. AnekTpomMarHMTHble napamMeTpbl 3eMHOW NOBEPXHOCTM pa3HOro Tuna.

8. PacnpocTpaHeHne paguoBOSH NPU HU3KO PacrnofiokeHHbIX aHTeHHax. dopmyna
LWynenknHa — BaH-gep-llons.

9. PacnpocTpaHeHne Hapg 93NeKTpU4ecKn HeOOHOPOAHOM MNOBEPXHOCTbIO 3eMnu.
OnpeneneHne panbHOCTEN ropu3oHTa U npsmon BuaumocTu. [lpuBegeHHble
BbICOTbl aHTEHH.

10. PacuyeT HanpskeHHOCTM Monsa B 30HaxX NPSAMOW BUOMMOCTW, MOSMYyTEHU W
TeHn. AndpakunoHHble gopmynbl B.A. ®oka. Obnactb NPMMEHMMOCTMI.
11. PacnpocTpaHeHne 3eMHbIX BOMH Ha4 HEPOBHOW MOBEPXHOCTLIO B Npeaenax

npsiMon  BMAMMOCTW. PacnpocTpaHeHune TponocdepHbiX BOSMH 3a npeaensl
npsamon suagumocTun. Kputepumn Panes.

12. MornoweHne pagmoBonH B Tponocdepe. MexaHnam paccesaHusi, 06bLEM u
adhdbeKkTuBHaAs nnowagb paccesaHuUss pagnoBOSiH.

13. XapakTepuUCTUKM 3aMuUpaHUM UM MHOrOSTY4EBOCTb MpU  TPOonocdepHOM
pacnpocTtpaHeHuun. NoTepu ycuneHns aHteHH. MeTtoabl 60pb0Obl ¢ 3amMupaHusMu.

14. OneKkTpomarHuTHbele napameTpbl atTMocdepbl 3eMnu. YYET TponocdepHon
peakunMn npu pacnpocTpaHeHMn 3eMHbIX BONMH. KoadpduumeHT wun  unHOekc
npenomMmneHna Tponocoepsol.

15. AsneHne TponocdepHon pedpakumn. VckpmBrneHue TpaekTopun Iyden.
Bugbl TponocdepHon pedpakuuun. Ceepxpedpakumss U BO3HUKHOBEHWE
TponocdepHbIX BONTHOBOAHbLIX KaHaMoB.

16. OcobeHHOCTM pacnpoCTpaHeHUs gekaMeTpoBbiX paguoBonH. CoctaB
CTpoeHne wuoHocdepbl. MexaHuam wuoHmsaumn. [lpenomrneHne u  ycnosusi
noBopoTa fyda Ha 3emMnio.

17. OTpaxeHue OT MoHocdepbl BepTUKanbHO nagarowmx nyvyen. Kputmnyeckas
yacTtoTta. IHTepdepeHLNOoHHbIE 1 NONAPMU30BaHHbIE 3aMUPaHUS.



18. Pacyetr HanpskeHHOCTM MO  MOAepHuU3npoBaHHOM MeToauke  A.H.
KasaHueBa. BnusHMe uukna COMHEYHOM aAKTUBHOCTM U MOHOCHEPHbIX
BO3MYLLIEHUIN Ha pacnpocTpaHeHne pagnoBOSH.

19. OcobeHHOCTM  pacnpOCTPaHEHUA FEKTOMETPOBLIX, KWIOMETPOBbIX U
MUpMameTpoBbiX BOSIH. OBnNactTm NPUMEHEHUS TeKTOMETPOBbLIX BOJSH. 30HbI
ONWKHUX 1 AanbHUX 3aMUPaHUNA.

20. MeTtoabl 6GopbObl C 3amMupaHusaMu. [lepekpecTHas wMoaynauust B
noHocpepe. MeToabl pacyeTa HanpsbkeHHocTn nons. O6nactb NpUMeEHeHuN
KMNOMETPOBbLIX 1 MUPUAMETPOBbLIX BOJTH.

21. PacnpocTpaHeHne B cdepunyeckom BonHoBoae «3emnst - noHocdepay.
OcoBeHHOCTM  pacnpoCTpaHeHusi, CBS3aHHble C  BIIUSSHUEM  MOCTOAHHOIO
MarHuUTHOro nosis 3emnu.

22. MeToabl pacyeTa HaNPS>KEHHOCTU nons. PacnpocTtpaHeHue
MUPUAMETPOBbLIX BOSIH BOOMb  MarHUTHbIX  CUMOBBIX  JIMHUA, CBUCTALWME
aTMocdepuKkn.

23. PacnpocTtpaHeHue pagnoBOSH B CMYTHUKOBbIX KaHanax
TenepaguoBeLlanus. Nomexn paguonpuemy. LLlymosas Temnepartypa.

24. PacnpocTpaHeHne paanoBOSfiH B KaHanax Ha3eMHbIX CUCTEM MOABWKHOM
paguocsasn (CI1P). XapakTepuctmkm nomex oT pasfinyHbiX MICTOYHUKOB.

25. CummeTpmyHbIA - BUBpaTtop B cBobogHOM npocTpaHcTBe. OCHOBHbIE
napamMeTpbl, XapakTepusylLline HanpasfieHHble U NONApu3aLMoOHHbIE CBOMCTBA
aHTEHH.

26. Ctporme wu npubnwxeHHble MeToabl aHanusa nons CUMMETPUYHOro
Bubpatopa M UX TrpaHUUbl  MPUMEHUMOCTU. JONEKTPOMarHUTHoe  rone
CYUMMETpPUYHOro BubpaTtopa B JarnbHen 30He.

27. MOLLHOCTb M COMPOTMBIIEHME WU3NYYEHUS, pe3oHaHCHasi N OenCTBYIoLLas
ANMHa cuMMmeTpudHoro Bubpatopa. BxogHoe conpotuBneHue. KoadduumeHT
HanpaBfeHHOro 4eNCTBUS.

28. CummeTpuyHble  WeneBble  BUBpaTopbI. Pacyer  xapakTepucTuk
HanpaBneHHOCTU, NPOBOAMMOCTU U3NYyYEeHUS 1 BXOAHOW npoBogMmocTu. BxogHoe
ConpoTMBIIEHME, YCNOBME pe30oHaHca.

29. AmMnnutygHaa wn  asoBad aguarpamma  HanpasfieHHocTW. [loHaTme
¢a30BOro LeHTpa aHTeHHbl. Cnocobbl n3obpaxeHnsa gmarpaMm HanpaBreHHOCTU
B pasnunyHbIX CUCTEMaX KoopauHaT.

30. WnpnHa rnaBHOro nenectka v ypoBeHb OOKOBOro U3nyyeHus guarpammbl
HanpaBneHHoCcTN. KoadhduumeHTbl HanpasneHHoro gencteumsa ycunenus, Kri4,
XapakTepUCTUKa N3NyYeHNs aHTEHHbI.

31. Teopua npuema M nepegayvM paguvoBOSIH aHTEHHamu. Wcnonb3oBaHue
APVHLUKMNA B3aUMHOCTU AN aHTEHH. OKBUBANEHTHasa cxema NpUeMHOW aHTEHHbI.
MoOLLHOCTb, Bblaensemas B Harpy3ke.

32. OCHOBHblE XapaKTEPUCTUKN HanpaBreHHOCTU NPUEMHbIX aHTEHH: MoLwaib
S ad npuemMHon aHTeHHbI. LLlymoBas TemnepaTypa NPpUEMHON aHTEHHbI.
33. N3nyyeHne cuctembl M3 OBYX BMOpaTopoB. HecMmmeTpudHbin BUBpaTop.

Pacuet cuctembl OByx BuMOpaTtopoB MeToaom HaBegeHHbix JC. lNaccuBHble
BubpaTtopbl: pednekTop 1 AeTeKTop.

34. N3nydyeHne BubpaTopa Haa MeTannmMyeckom MoOBepxXHoCcTbio. Metoa
3epkanbHbIX u3obpaxeHun. HecummeTpuuHbin Bubpatop. OueHka BRUSHUS
3emMnu onga nonspusauymu.



35. MeToabl MonyyYeHUs Y3KMX AnarpamMm HanpaBNeHHOCTU. Tunbl aHTEHH.
AHTEHHble  peweTkn.  WMsnyyawowmne  aHTeHHble  peweTku.  JIMHenHble
3KBMOVCTAHUMOHHbIE aHTEHHbIE PeLUeTKN.

36. AHanms MHOXuUTeNs pelleTkn. BnusHue paccTtosiHus Mexay anemMeHTamu
aHTEHHbl Ha €€ XapaKTepuCTUKW. YnpasreHue AuarpaMmon HanpasBfiEHHOCTU
aHTEHHbI.

37. Pexnm oceBoro nsnyyeHus. Nnockne aHTeHHbl. N3nyyeHne npamMoyronbHON
N KPYrron cuHd@asHbIX NOBEPXHOCTEN. BnusHue pacnpegeneHvin Ha guarpammy
HanpasneHHocTn n KHI.

38. ANepTypHbIN KOIPPULMEHT MCNOSb30BaAHMUA U3My4varowen noBEPXHOCTMU.
YacToTHOEe CcKaHuMpoBaHWe B aHTEHHaX. AHTEeHHble peLleTKn B MIOCKOM
NCMNOMHEHUMN.

39. MpocTole BubBpaTopHble aHTeHHbl. Lnend-subpatop [lucTtonbkopca.
Bubpatopbl ¢ nuHeHbIMM K anepuogundeckumn pedonektopamun. Bubpatop
HapeHeHko.

40. BukoHuyecknn Bubpatop. LUyHTOBBIN BUBpaTop AKseHbeprepa. Cxembl
NUTaHUA cuUMMeTpuyHoro Bubpatopa. CummeTpupylowmne U cornacyrouwme
yCTpoucTBa.

41. AHTEHHbl nNepefarwlmnx TeneBU3NOHHbIX LEHTPOB. [lpMeMHble aHTEHHbI.
AHTEHHbl 0N KONMEKTMBHOrO npuvema. BonHoBble WeneBble aHTEHHBbI.
CnunpanbHble aHTEHHBI.

42. AnepTypHble aHTEHHbI. PynopHble @HTEHHbI. CekTopuanbHble,
nMpamuaarnbHble U KoHMYeckue pynopbl. AMMNUTYAQHO-(pa3oBoe pacnpeneneHve
nons B packpbiBe. Pa3oBbIv LLEHTP pynopa.

43. Pynopbl ¢ Kpyroson nonsipusaumnen nonsi. 3epkarnbHble aHTEHHbl. PakTop,
Brnnaowmne Ha KHL 3epkanbHble aHTeHHbl. YNpaBrieHune AgumarpaMmmon
HanpaBnNeHHOCTW.

44, AHTEHHa C 3epkanom B Buae napabonuyeckoro uunuHapa. Yrnosas
aHTeHHa. OnNTMMM3MPOBAHHbIE [OBYX3€pKalibHble aHTEHHbl W aHTEHHbl CO
CMeLleHHON dooKanbHOM OCbHO.

45, Obnyyatenu B BMAE pacasmpoBaHHbIX PYNOPOB C rodpUPOBaAHHLIMU
cteHkamun. AHTeHHbI Tuna KaccerpeHa u ['peropu.
46. OcoBeHHOCTM 3epKarnbHbIX aHTEHH. Nepuckonnyeckme aHTEHHbIE CUCTEMBI.

[MaccuBHbIe peTpaHCnATOpbl U aHTeHHble geTekTopbl ana PPJI. TpakTel nutaHua
aHTeHH PPIJI.

47. AHTEHHbI ANs CNYTHUKOBOW N KOCMMYECKOW paanocBs3n. AHTEHHbI 6a30BbIX
CTaHUMn N aBOHEHTCKMX TEPMUHANIOB CUCTEM MOABWXXHOWN pagnoCBA3N.
48. AHTEHHbI gekaMeTpoBbIX BOMH. CnaboHanpaBfieHHble aHTEHHbI: BUbpaTop

HapeHko, wWyHTOBblIE BUOpPATOpPbl, YroONKOBLIA CUMMETPUYHLIA  BMOpaTop.
CornacoBaHue ¢ NUTaloLWen NMMHNEN.

49. CuHdasHas ropmsoHTanbHas gnanasoHHast aHTeHHa. Tunbl pedneKkTopos:
HaCTpPOEHHble, aKTMBHble [AuanasoHbl, anepuogudeckue. HanpasneHHble
CBOWCTBA.

50. CuHasHble amanasoHHble  aHTEeHHbl, OCHOBaHHbIE Ha NpuHUKUNE
camogonosniHuTenbHocTU. Pombunyeckasa aHTeHHa. MNMpuHUMN gencTBums.
51. HanpaeneHHble cBownctea, Krll[, amnanasoH wucnonb3oBaHus. [1BonHas

pombuyeckan aHTeHHa. CornacoBaHune C nuTalwen NnMHuen. AHTEHHa beryLuen
BOSHbI. [MpuHUMN gencTBuS.



52. Bbibop anemeHTOB CBA3WN Mexay BubpaTtopamu n nuHven. HanpaeneHHble
CBOMCTBa aHTeHHbl. CroXHble aHTeHHbl 6Geryuwien BomHbl. Jloronepuogunyeckme
aHTEHHBbI.

53. MuTaHne aHTeHH pQekamMeTpoBblX BONMH. BoagywHele duagepbl, Ans
nepegaym 60MbLLION MOLHOCTU. JKCMOHEHUMasnNbHble N CTyneHYaTble uaepHble
TpaHcgopmaTophbl.

54, AHTEHHbl MUPUAMETPOBBLIX, KUMOMETPOBLIX W TEKTOMETPOBbLIX BOJIH.
MpoBono4yHble T-, [- oOpasHble U 30HTUYHbIE aHTEHHbl. MeToabl pacLMpeHus
nonockl YacTtoT n yBenuyeHus KINh aHTeHH.

55. BpalwaTtenbHble aHTEHHbl FTEKTOMETPOBLIX BOJSIH. 3a3€MSIEHHbIE aHTEHHbI —
MadTbl. AHTeHHa AnseHbepra c pacnpegeneHuem Toka. LlleneBble aHTEHHbI U
NHEBMATUYECKNE aHTEHHbI-MaYThbl.

56. CnoxHble aHTEeHHbI Ans paguoBellaHnsa. duagepHsle Tpacchl. BeinonHeHne
NUHMA NUTaHKUA, corfnacoBaHne C aHTEHHOW. [pMeMHble aHTEHHbI KNNOMETPOBbIX
N FTeKTOMETPOBbIX BOJTH.

57. HecuMmmeTpuyHble  BepTuKanbHble  aHTEHHbl. PaMo4Hble  aHTEHHbI.
OKpaHUpoBaHHbIe paMOYHble AHTEHHbI. MarHuTHble aHTEHHBbI.
OpnHoHanpaeneHHas aHTeHHa beryLein BomnHbl.

58. OneKkTpoMarHuTHass COBMECTUMOCTb aHTeHHbl. Bonpockl MUHMaTIOpM3aLmum

aHTeHH. CylHOCTb npobnemMbl 3MEeKTPOMArHUTHOM COBMECTMMOCTU aHTEHH.
Cnocobbl nogaBneHns nanyyeHus.

59. PeweHne npobnembl 3MeKTPOMarHUTHOWM COBMECTUMOCTM afanTUBHbIMMN
aHTeHHamun. TpeboBaHMA K BENMYMHE B3aUMHOW pa3BsA3KU. Pa3Ba3ka aHTEHH Mo
nonspusauunm.

60. OnekTpuyeckme BUOpaToOpbl ManbiX Pa3MEPOB C BKMOYEHHbIMU B HUX
aKTUBHbIMWU NMpubopamMn M peakTUBHbIMU 3NIEMEHTAaMU. AHTEHHblI B MOJIOCKOBOM
NCMNOMHEHUMN.



