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3apaHune ansa KOHTPOSibHOM paboThl.

KoHTponbHaa pabota npencrtaBnsieT cobon OCHOBHOW BMA CaMOCTOSTENbHOWN
paboTbl CTygeHTa B MEXCECCUMOHHbIN nepuod. BbinonHeHWe KOHTPONbHOW paboThbl
HanpaefieHO Ha CuUCTeMATUYEeCKoe MU3y4YeHMe W [JOCTaTOYHO MOJSIHOE U3NOoXeHue
COOTBETCTBYIOLLEN TEMbI Y4EOHON UCLUMINHDI.

Llenn npoBeaeHns KOHTPONbHOW PaboTbl:

- NpoOBepKa U OLeHKa 3HaHUW CTYAEHTOB,

- nornyvyeHwe uHOpPMaLMM O XapakTepe MuX MNo3HaBaTeNlbHOW OesATenbHOCTH,
YPOBHE CaMOCTOSATENIbHOCTM W aKTMBHOCTK, 06 adpdekTMBHOCTM (POpPM M METOAOB
y4yebHoM oeaTenbHOCTU.

[MpoBepKy (peLeH3npoBaHMe) KOHTPOSIbHbIX paboT ocylecTBNSET npenogaBaTtesb
AaHHOM aucumnnvHbl. [pn NpoBeEpPKE KOHTPOSNbHOW paboTbl PYKOMUCHOrO BapuaHTa
AOMYCKaKTCA 3aMeyaHnst Ha MNoNisiX KOHTPOSibHOW paboTbl M UCNpaBneHus B TeKcTe.
McnpaBneHuss B TEKCTE M 3aMeyaHusl NULYTCA pa3bopyMBbLIM MOYEPKOM U PYYKOM C
KpacHbIMW YepHUNamu.

PesynbTaTtbl BbINOSIHEHUS OMallHENW KOHTPOSNbHOM paboTbl OUEHMBAOTCS
OTMETKaMN «3a4TEHO» UNKU «He 3a4TeHoy». OTMeTKa, AaTa M noanucb npenogasaTens
BbICTaBMSETCH Ha TUTYNIbHOM FIUCTE KOHTPOJSIbHON paboThl.

TpeboBaHust K KOHTPONbHOM paboTe:

KoHTponbHaa paboTta BbINONMHAETCA B TeTpaau B  KMAETKY aKKypaTHbIM
pa3bopyMBbLIM MOYEPKOM.

TUTYNbHBIN  NIUCT  KOHTPOSibHOW paboTbl, odopMnseTcs B COOTBETCTBUM C
MpunoxeHnem Ha nucte 6enon Gymare n npukpennaeTcs K 06noxke TeTpagu.

3agaym JormkHbl coaepKaTb UCXOLHbIE AaHHbIE MO BalLEMY BapuaHTy, CBEAEHHbIE
B Tabnuuy, cxemy n Heobxoaumble MOSICHEHUS K Xo4y pelleHusi. Bce BbluMcneHus
NPUBOAMUTL B pELLEHNN 3a4aM.

3apaHua (pacyeTHble W rpadMyeckne) MOXKHO BbIMOMHATL C UCMONb30BaHMEM
cneumrarnbHbIX KOMMbOTEPHbLIX NPOrPamMmm.

1. MosicHUTe 0COGEHHOCTM pacnpoCTpaHeHUst CaAHTUMETPOBbLIX BOJTH B 3€MHbIX
YCINOBUSIX U BNUsiHWE TponocdepHon pedpakuum Ha pacnpoCTpaHeHune YkasaHHbIX
pPafVoBOJIH.



2. Onpegenute BHELHUI pafguyc 30Hbl MOMYaHUSA A51S1 O4HOCKaYKOBOW SIMHUN
pagunoceasn. Kputndeckaa 4vactota crnos ¢ geuncrtsywowen Boicoton 350 kKM pasBHa 7
Ml u; paboyvasa gnunHa BosHbl 37,5 M.

3. MpuBeanTe PUCYHOK, MNOACHAOWMMA KOHCTPYKLUMIO PYNOPHOWN aHTEHHbI.
YKaKuTe OCHOBHble NapaMeTpbl TakoW aHTEeHHbI, JOCTOUHCTBA U HEAOCTaTKW.
4. Onpegenute yron packpbiBa napabonovga BpalleHUs, WMEIOLLEro

dokycHoe paccTtosiHne 20 cm n koapdpuumneHT HanpasneHHoro genctene 1000 npwu
ANNHE BOJHbI 4 CM 1 KO3 UL MEHTE NCMOSNb30BaHMS NOBEPXHOCTU packpbia 0,5.

5. MpuBeaute pacnpegeneHne amnnuTyabl ToKa BAOSIb CUMMETPUYHbBIX
BMOpaTOPOB M NPUMEPHbIN BN Avarpamm HanpaBfE€HHOCTM NPU OTHOCUTESNbHOW ANMHE
BbpaTtopoB: | =0,54; I=4; 1=1254; | =24.

6. Paccuntatb pynopHyK aHTEHHY C onTuMarbHbIMW pasmepamu. [nvHa
paboyen BomnHbl A. KoadhduumeHT HanpaBneHHoro Aencteust aHteHHbl D=200, a
LUMPUHA TNTaBHOro nenecTtka ee guarpamMmmbl HanpaBfIEHHOCTU MO YPOBHIO MOSIOBMHHOW
MOLLHOCTM B NJIOCKOCTU BekTopa E gomkHa 6biTb B 2 pa3a b6orblue COOTBETCTBYHOLLEN
LUMPUMHBI B nrockoctn Bektopa H. Yacrtota =400 Ml'u, BennunHa 2«a,,=18 rpaa, AnvHa

BOMHbI A=5CcM 1 m=1.

B paboTte HeobxoamMmo:

a) NpeacTaBUTb KpaTKyk TEOPUIO MO AaHHOMY TUMY aHTEHHbI;

0) onpeaenuTb KOHCTPYKTUBHbIE pa3Mepbl aHTEHHbI U NMUTAKOLLENO ee BOSIHOBOAA;

B) paccuuTtaTtb guarpaMmbl HANpaBfEHHOCTM aHTEHHbI B NSIockocTax E u H;

') KOHCTPYKTUBHbIA YepTeX aHTEHHbI C BOSTHOBOAOM;

A) No AvarpamMmmMam HanpaBfIEHHOCTU ONpeaenuTb LWNMPUHY raBHOro fnenectka no
YPOBHIO NMOSIOBUHHOM MOLLHOCTU B 06EUNX MIOCKOCTAX.

Bonpoceb! kK ak3ameHy:

1. PacnpocTtpaHeHne paguoBoniH.  Knaccudwmkauma  pagumoBonH.  CnocoObl
NOCTPOEHUsT paguoSIUHNI.

2. WNctopmyecknini 0630p pasBUTUS Teopum pacnpoCTpaHEeHUs pPaavoBOSH WU
aHTEHHOW TEXHUKU. AHTEHHO-(PMaEepHbIe YCTPOUCTBA.

3. OneKkTpoMarHuUTHble BOJSHbl. 3aKOHbl 3neKkTpoMarHutHoro nons. [llepemeHHoe
anekTpoMarHuTHoe none. MexgyHapogHas — Knaccudukauus  avanas3oHOB
pagMoBOSIH (4acToT).

4. Atmocdepa 3emnu: Tponocdepa, crtpatocepa u moHoccepa. lNapameTpsl,
BNUSIOLLME HA pacnpocTpaHeHne pagnoBOSTH pasfnMYHbIX YacToT B Tponocgepe n
noHocdepe.

5. PacnpocTtpaHeHne paguoBofniH B cBoBogHOM  npocTpaHcTBe.  Pacuer
HanpsbkeHHOCTM nonda. [MoHATMEe kKoadhdULMEHTaA HanpaBfeHHOro AEeUCTBUA WU
KO3dppMLNEHTA YCUMNEHUSA aHTEHHDI.



6. banaHc MowHOCTENn Ha pagvoNUHUAX pasHoro Tuna. OCHOBHble MNOTEpU nNpu
pacnpoctpaHeHun paauoBonH. O6nacTb NpoCTpaHCTBaA B pacnpocTpaHeHuu
paanoBosiH. 30HblI OpeHens.

7. PacnpocTpaHeHne 3eMHbIX BOSMH Had MNSIOCKOW U ChepnyecKkon NOBEPXHOCTbLIO
3emnn. SNeKTpoMarHUTHbIe NapaMmeTpbl 3eMHOW NOBEPXHOCTW pa3HOro Tuna.

8. PacnpocTpaHeHne paanoBOMH NPU HU3KO PacrosioXeHHbIX aHTeHHax. dopmyrna
WynewnknHa — BaH-gep-llons.

9. PacnpocTpaHeHve Had 9neKTpU4ecKn HeOoOHOPOLHOW MOBEPXHOCTbI 3eMnw.
Onpegenenne panbHOCTEN FOPU3OHTA WM NpsMon BuaumocTu. [lpuBeaeHHble
BbICOTbI @HTEHH.

10. PacyeT HanpsKeHHOCTM MoJSie B 30HaxX MPsSMOW BUOMMOCTU, MOMYTEHU WU
TeHn. AndpakumnoHHblie gopmynbl B.A. ®oka. Obnactb NPUMEHMMOCTMI.
11. PacnpocTpaHeHue 3eMHbIX BOSIH HaZL HEPOBHOW MOBEPXHOCTLIO B npeaenax

npsMon BuOAUMMOCTU. PacnpocTtpaHeHue TponocdepHbIX BOSIH 3a npeaesb
npsimon BuammocTun. Kputepumn Panesq.

12. MornoweHne pagunoBonH B Tponocdepe. MexaHuam paccesiHusi, OObEM U
apdekTMBHaAA nNnowaab paccessHus pagnuoBOSiH.

13. XapakTepuUCTUKM 3aMMpPaHMA M MHOTOSY4EBOCTb MNpU  TpornocdepHOM
pacnpocTpaHeHun. MNotepun ycuneHms aHteHH. Metoabl 60pbObl ¢ 3amMupaHnsSIMK.

14. OneKkTpoMarHuTHole napameTpbl atTMocdepbl 3emMnn. Y4ET TponocdepHom
peakunmn npu pacnpocTpaHeHUN 3eMHbIX BOJIH. KoadpduumeHT n unHOekc
npenioMneHuns Tponocgepsl.

15. AsneHne TponocdepHon pedpakuuun. WckpmBreHne TpaekTopumn mny4ven.
Bugbl TponocdepHon pedpakumn. Ceepxpedpakumss U BO3HUKHOBEHME
TponocepHbIX BOSTHOBOAHbIX KaHAOB.

16. OcobeHHOCTN pacnpocTpaHeHUss AekaMeTpoBbiX paguoBosiH. CoctaB w
CTpOeHue wuoHocoepbl. MexaHusm uvoHusauun. [lpenomneHve u  ycrnoBus
noBoOpoOTa fy4a Ha 3eMnio.

17. OTtpaxeHne oT noHocdepbl BEPTUKaNbHO Nagarwmx nyden. Kputnyeckas
yacToTa. IHTepdepeHLUMOHHbIE 1 NONSPU30BaHHbIE 3aMUpaHUA.
18. PacyeT HanpshkeHHOCTM nNO  MoAepHu3npoBaHHoOW MeTtoguke  A.H.

KaszaHueBa. BnuaHMe uukna COMHEYHOM aKTUBHOCTM U MOHOCKEPHbIX
BO3MYLLIEHUN Ha pacnpocTpaHeHne pagnoBOJSIH.

19. OcobeHHOCTN  pacrnpOCTpaHEeHUss  reKTOMETPOBbIX, KUIOMETPOBbIX W
MupuamMeTpoBbiX BOMH. O6nacTu NpUMEHEHUA TFeKTOMETPOBbIX BOSH. 3OHbI
BAVKHUX W anbHUX 3aMUPaHunn.

20. MeTtoabl 6opbbbl € 3amupaHuamn. [lepekpecTHass Moaynaumst B
noHocepe. MeToabl pacdeta HanpsbkeHHocTu nong. O6rnacTtb NpUMeHeHUs
KNNOMETPOBbLIX N MUPYAMETPOBbIX BOJIH.

21. PacnpoctpaHeHne B cdepudeckoMm BOSHOBOAE «3eMsSi - MOHocdepar.
OcoBeHHOCTN  pacnpoCTPaHEeHUs, CBSA3a@HHble C  BfIMAHMEM  MOCTOAHHOIO
MarHUTHOro nons 3emsnu.

22. MeToAab! pacyeTa HaNPs»XXEHHOCTN nons. PacnpocTtpaHeHune
MUPMaMeTPOBbIX BOJSIH BOONb  MarHUTHbIX CUMOBbIX JIMHUW, CBUCTSLLME
aTMocdepuku.

23. PacnpocTtpaHeHue pagnoBOISTH B CMYTHWKOBbIX KaHanax
TenepaguoBeLlanus. [Nomexu pagmnonpuemy. LLlymoBas Temnepatypa.



24, PacnpocTtpaHeHne pagvoBOSIH B KaHafax Ha3eMHbIX CUCTEM MNOOBWKHOM
paguocsasu (CIP). XapakTepuctukm nomex oT pasfnnyHbiX MICTOYHUKOB.

25. CummeTpmyHbin  BMOpaTtop B cBoBGogHOM npocTpaHcTBe. OCHOBHbIE
napamMeTpbl, XapakTepusylLlime HanpasBSieHHble U MONApuU3aLMOHHbIE CBOWMCTBA
aHTEHH.

26. Ctporne 1 npubnuxkeHHble MeToabl aHanusa nonss CUMMMETPUYHOTO
Bubpatopa WM WX rpaHvUbl  MPUMEHUMOCTU. ONEeKTPOMarHUTHoe norne
CUMMETPUYHOro BubpaTopa B AanbHen 30He.

27. MOLLHOCTE M CONPOTMBIIEHME WU3NYYEHUHA, pe30OHaHCHas U AencTByloLlas
ANMHa cuMMeTpudHoro BubpaTopa. BxogHoe conpotuBneHue. KoadbduumeHT
HanpaBfIEHHOro JeNCTBUS.

28. CummeTpmyHble  wWenesble  BUBpaToOpbI. Pacuer  xapakTepucTuk
HanpaBJIEHHOCTW, MPOBOAMMOCTU U3NyYeHUs U BXOQHOM NpoBoAMMOCTU. BxogHoe
CconpoTUBIieHNe, YCIIOBME pe3oHaHca.

29. AMnnutyaoHas wu  dasoBad guarpamma  HanpasBneHHocTW. [loHATue
a30Boro ueHTpa aHTeHHbl. Cnocobbl n3obpaxeHuss AnarpamMmm HarnpasrieHHOCTH
B pasSIMdHbIX CUCTEMAaX KoopAnHaT.

30. LLnpnHa rnaBHOro nenectka v ypoBeHb OOKOBOro M3nyyvyeHus avarpammbl
HanpasneHHocTN. KoadpuumeHTbl HanpasneHHoro gewnctems ycunenus, Kri4d,
XapakTepucTuKa nsny4eHnss aHTEHHbI.

31. Teopuss npvema u nepefayvm paguvoBOSIH aHTeHHamu. Mcnonb3oBaHue
NPUHUMNA B3aUMHOCTU ANS aHTEHH. OKBMBANEHTHast cxemMa NpUeMHOW aHTEHHbI.
MoLLHOCTb, Bblaensemas B Harpyske.

32. OCHOBHblE XapaKTEPUCTUKN HaMpaBfieHHOCTU NPUEMHbIX aHTEHH: nnoLwagb
S ah npuemMHon aHTeHHbI. LUlymoBasa TemnepaTypa NPUEMHON aHTEHHbI.
33. N3nyyeHne cuctembl M3 OBYX BMOpaTopoB. HecummeTpudHbin BubpaTop.

Pacuet cuctembl oByx BubpatopoB meToaoM HaBedeHHbix J[C. lMaccuBHble
BMOpaTopbl: pednekTop 1 AeTekTop.

34. N3nyyeHne BubpaTopa Haa MeTannuMyeckonm MOBepxHOCTblo. MeTtoa
3epKkanbHblX Kn3006paxeHun. HecummeTpumyHbin BuBpaTop. OueHka BRUAHUSA
3emMnu ans nonspusauun.

35. MeTogbl MonyyeHUs y3KMX OuarpaMmm HarpasBSfiEeHHOCTU. Tunbl aHTEHH.
AHTeHHble  peweTkn. Wsnyydawuwme  aHTeHHble  peweTku.  JIMHenHble
9KBMAUCTAHLUMOHHbIE aHTEHHbIE PELLETKM.

36. AHanus MHOXuUTensa peleTkn. BrivsaHue pacctosHua mexay aneMeHTamu
aHTEHHbl Ha €€ XxapaKTepUCTUKW. YnpaBneHue LuarpaMMOn HanpasfiEHHOCTU
aHTEHHbI.

37. Pexum oceBoro nsnydeHus. Nnockne aHTeHHbl. 3nyyeHne npsmoyrosibHON
N KpYrnom cuHdgasHbiX NnoBepxHocTen. BnnaHue pacnpeneneHnn Ha guarpammy
HanpasneHHocTn n KHL.

38. AnepTypHbIN KO3MPULUMEHT MCNONb30OBaAHUS U3Nyvalowen NOBEePXHOCTW.
YacTtoTHOEe CcKaHMpOBaHWE B aHTEHHaX. AHTEHHble peLleTkKn B  MNSIOCKOM
NCNOJTHEHWW.

39. MpocTble BMOpaTopHble aHTEeHHbl. LUnend-subpatop [lucTonbkopca.
Bubpatopbl ¢ nuHeMHbIMM W anepuoguyeckumun pedpnektopamn. BubpaTtop
HapneHeHko.



40. BukoHuyeckmnn BubpaTop. LUyHTOBBLIM BUGpaTop Ai3eHbeprepa. Cxembl
NUTaHUA CUMMeETpUYHOro BubpaTtopa. CummeTpupylowme U cornacyrouimne
yCTpoucTBa.

41. AHTEHHbI nepefawWmMX TEeNEeBM3UOHHbLIX LUEHTPOB. [MpMeMHble aHTEHHbI.
AHTEHHbI ONA  KOMMEKTUBHOro npuema. BonHoBble LWeneBble aHTEHHDI.
CnupanbHble aHTEHHbI.

42. AnepTypHble AHTEHHBI. PynopHble aHTEHHDbI. CekTopuanbHble,
nuMpamMuganeHble N KOHUYEecKne pynopbl. AMNANTYOHO-(ha3oBoe pacnpenenieHve
nonsi B packpbiBe. ®as3oBbIn LLEHTP pynopa.

43. Pynopel ¢ kpyroBon nonapusaumnen nons. 3epkarnbHble aHTeHHbl. PakTop,
Brvsowme Ha KHJI 3epkanbHble aHTEHHbl. YnpaBreHue guarpammon
HanpaBfieHHOCTH.

44, AHTEHHa C 3epkanoM B Buae napabonuyeckoro uunuHapa. Yrnosas
aHTeHHa. OnNTuUMKU3MPOBaHHbIE [OBYX3epKasibHble AaHTEHHbl W aHTEHHbl CO
CMeLLEeHHOWN dhOKanbHOM OCbHO.

45, O6nyyatenu B BMAe paccasvpoBaHHbLIX PYNOPOB C ropupoBaHHLIMU
cteHkamun. AHTeHHbl Tvna KaccerpeHa u ['peropu.
46. OcobeHHOCTN 3epKarnbHbIX aHTEHH. [lepnckonnyeckme aHTEHHbIE CUCTEMDI.

[MaccuBHbIE peTpaHCnATOPbl U aHTeHHble aeTekTopbl Ana PPJ1. TpakTbl nutaHmns
aHTeHH PPI1.

47. AHTEHHbI AN CNYTHUKOBOW N KOCMUYECKON paamocBs3n. AHTEHHbI 6a30BbIX
CTaHUur n aboHEHTCKUX TEPMUHASIOB CUCTEM MOABWKHOM paguoCBA3N.
48. AHTEHHbI JekameTpoBbiX BOSH. CnaboHanpaBrieHHble aHTEHHbI: BUbpaTop

HapeHko, wWyHTOBbIE BMOpATOpPbl, YrONKOBbLIA CUMMETPUYHbLIA  BUBpaTop.
CornacoBaHue ¢ nUTaloLen NIMHMEN.

49. CuHasHas ropmsoHTanbHas guanasoHHas aHTeHHa. Tunbl pedrekTopos:
HaCTPOEHHble, aKkTMBHble [Ananas3oHbl, anepuogundeckue. HanpasneHHble
cBoOMCTBa.

50. CuHdasHble auanasoHHble aHTEeHHbl, OCHOBaHHble Ha  npuHUune
camogononHuTenbHocTn. Pombuyeckasa aHTeHHa. MpuHUMn aencTeus.
51. HanpaBneHHble cBounctBa, KI1O, aguana3oH wucnonb3oBaHus. [lBounHas

pombuyeckas aHTeHHa. CornacoBaHue C nNuTarowen nNuHMen. AHTEHHa Geryuien
BOJSTHbI. [TpuHUMN gencTBuS.

52. Bbibop anemMeHTOB CBA3M Mexay BubpaTopamu u nuHuein. HanpasneHHble
CBOMCTBA aHTEHHbl. CroXHble aHTEeHHbl Oerywien BOSHbI. Jloronepuogudeckme
AHTEHHbI.

53. [MnTaHne aHTeHH [ekamMeTpoBbiX BONH. BosgywHble dwuaepbl, Ans
nepenayn 60nbLWON MOLLLHOCTU. QKCMOHEHUMasbHbIE N CTyneHYaTble puaepHble
TpaHcdopMaTopbl.

54, AHTEHHbl MUPUAMETPOBBLIX, KWNOMETPOBbIX W TEKTOMETPOBbLIX BOJIH.
MpoBono4yHble T-, - obpasHble U 30HTUYHbIE aHTEHHbl. MeToabl pacllUpeHuUs
nosiocbl YacTtoT n yBenuyeHus KL aHTeHH.

55. BpawartenbHble aHTEHHbI FrEKTOMETPOBbLIX BOSH. 3a3eMSEHHbIE aHTEHHbI —
MayTbl. AHTEHHa AldeHbepra c pacnpegeneHnem Toka. LlleneBble aHTEHHbl U
NHEBMATUYECKNE aHTEHHbI-MaYThl.

56. CnoXHble aHTEHHbI Ans paguoBellaHns. dugepHole Tpacchl. BbinonHeHmne
NMHUA NUTaHKUA, cornacoBaHue C aHTEHHOW. [pneMHble aHTEHHbI KUITOMETPOBbIX
N FeKTOMETPOBbIX BOJIH.



57. HecnmmeTpuyHble  BepTUKamnbHble  aHTEeHHbl. PaMo4YHble  aHTEeHHbI.

OKpaHMpoBaHHble paMoyHble aHTEHHbI. MarHuTHble aHTEHHbI.
OpHoHanpaeneHHas aHTeHHa b6eryLien BosHbl.
58. OnekTpomMarHuTHasi COBMECTUMOCTb aHTeHHbl. Bonpockl MUHMaTopum3auum

aHTeHH. CywHOCTb NpoGnemMbl 3MEKTPOMArHUTHOM COBMECTMMOCTU aHTEHH.
Cnocobbl nogaBneHus U3nyvyeHus.

59. PeweHne npoGnembl 3MEKTPOMarHUTHOM COBMECTMMOCTM afanTUBHbIMU
aHTeHHamn. TpeboBaHWs K BeENMYMHE B3aMMHOM pas3Bs3ku. Pa3Ba3ka aHTEHH No
nonsipmsaummn.

60. OnekTpuyeckne BMOpaToOpbl MarnbliX Pa3MepoB C BKMOYEHHBIMW B HUX
aKTUBHbIMU NpubopamMn M peakTUBHbIMU 3NEeMeHTaMWN. AHTEHHbI B MOJSIOCKOBOM
NCNOJTHEHUN.



