[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue:

E“(’: L OHEHEGHEIERIaTepransl ANA NPOMEXYTOYHOM aTTecTaumMm No AUCLMNIINHE
OIKHOCTb: PEKTOP

[ata nognucanus: 27.08.2025 12:18:44

YHMKaIbHbI/ MPOrPAMMHBIN KIHOY: 3ﬂeKn7pOMaeHumele r10J14 U 80JIHbI

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

3agaHue anst KOHTPorbHOW paboThl.

KoHTposnbHble 3agaHusa coctaeneHbl B 100 BapuaHTtax. [Npumep 3agaHus:

3agava 1. /3BecTeH 3aKOH M3MEHEHUs1 OOHOr0 M3 BEKTOPOB 3SIEKTPOMAarHUTHOIO
nons B BO3OYXeE = xyEpe “cos(wt — fz)l TpebyeTca onpeaenuts BTOPOM BEKTOP
anekTpomarHuTHoro nons (H - Ans Y€THbIX HoMepoB M U E- Ans HEYETHBIX HOMEPOB M),
MrHOBEHHOE 1 cpeaHee 3HavyeHusi Bektopa MonHTuHra. icxogHble AaHHble Ans pacyéTa
npuBeaeHsl B Tabn. 1 n 2.

Tabnuua 1
m 0 1 2 3 4 51| 6 7 8 9
Eo, 5 15 8 10 3
MB/m
Ho,
M KAO\/M 1.5 3 1 2.5 5
Tabnuua 2
n 0 1 2 3 4 5 6 7 8 9
a, M1 2 5 15 10 3 1.2 3.2 8 5 1.3
B, mt 30 10 25 40 80 25 75 50 90 45
f, 1 10 5 3 20 7 9 5 30 15
Mluy

3apava 2. B BonHoBOAEe NpPsIMOYroflbHOrO CEYEHUs PacnpoCTPaHsIeTCsl BOMHAa
OCHOBHOro Tuna. AMNAUTYyAa HanpshKEHHOCTM 3NEKTPUYECKOro MOMA Ha OCK
BONHOBoAa paBHa Em. CTeHkM BONMHOBOAA BLIMNOMHEHbLI U3 MaTepuana, yka3aHHoro B
Tabnuue BapuaHToB (Tabn. 3 n 4).

TpebyeTcs:

1. onpeaenuTb YacTOTHbIE rpaHuLbl OAHOBOSTHOBOIO PeXUMa;

2. onpeaenuTb 4acTtoTy fmin, COOTBETCTBYIOLLYD MWHUMANbHOMY KO3(ULMEHTY
ocnabneHust Omin B 3a4aHHOM BOJTHOBO/E;




3. ANS  4acTOTbl, COOTBETCTBYIOLLEIA , ONPEeAenuUTb OCHOBHbIE
napameTpbl: ¥ = a + jB,A, AV Vep Ze

rpr“c

4. n300pasnTb CTPYKTYpy MOMsi B MOMNEPEeYHOM U MNPOAOSIbHOM CEeYEeHUAX
BOMNHOBOAA;

5. Kakve Turnbl BOMH MOryT pacrnpOCTPaHSATbLCA B MPSIMOYrofibHOM BOJIHOBOAE, C
pasmepamu, npuBeaéHHbIMK B Tabn. 5, Ha YacToTe ?

Tabnuua 3

m 0 1 2 3 4 5 6 7 8 9

WupwrHa

BOJNMHOBOL, | 72,14 | 58.17 | 74.55|49.39 | 34.85| 28.5 | 22.86| 19 15.8 | 12.9
a, a, MM

BbicoTa

BO”SOBOH 34.04|29.08|22.15| 20.2 | 15.8 | 12.6 {10.16| 9.5 7.9 6.5
a, b, Mmm

Tabnuua 4
n 0 1 2 3 4 5 6 7 8 9
Em, KB/Mm | 35 10 20 30 | 40 50 | 60 | 70 80 90
MaTtepua na- ce- | ano | na- ce- ano | na-
N CTEHOKMeAb | TyHb | peb- - TYHb | peb- | Mmeab - TYHb | Medb
po | MUH po MUH
1% 1%
t 1.25 1.3 | 1.35 1.4 | 1.45 15| 155 |16 1.65 1.7

Bonpockl k ak3aMeHy:

OnpegeneHne HanpaBnALLLNX CUCTEM — JIMHUI Nepefadn.

O6wasa knaccmdurkaumnsa HanpaesnALLMX CUCTEM.

3agayn n HasHayeHve HanpaensaLWmMX YCTPOUCTB B CUCTEMAX CBA3MW.
OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKU NTIMHUIA Nepeaayn.

Tpu BUOa pursnyeckmnx npoLeccoB B JIMHUAX nepeaaydn.

Ycnosue KBa3nMcTaunMoOHapHOCTMU.

OnpepgeneHne BOMHOBOrO npoLiecca.

3aBnCMMOCTb (pa3oBOro casura oT NPOAOIbHOM KOOPAUHATbLI NIUHUMW.
KoHeuHas ckopoCTb pacnpocTpaHeHUsi BOSH.

0. YpaBHeHna Makceenna ans cBo6oaHbIX NOMeNn.

1 YpaBHeHna Makcsenna ansa Bo36yXaeHHbIX Nnonen.

RROoOo~NOO~wWNE



12. BonHoBble ypaBHeHUS.

13. 'paHn4YHbIE YyCIIOBUS ANS naeanbHOro NnpoBOLHMKA.

14. OneKkTpoanHamMmyeckme noTeHumansl.

15. BekTopHbIN 1 cKanspHbI NOTEHUMan aNekTPUYecKoro noss.

16. BekTopHbIN 1 cKanspHbIA NOTEHUMan MarHUTHOro Mon4.

17. YpaBHeHnsa MakcBernna B KOMMMeKCHoW bopme 3anncu.

18. BekTopHble noTeHunanbl B KOMMNIIEKCHOW dopMe 3arnucu.

19. OpHopoaHble KOMMMEKCHbIE BOMHOBbIE YpaBHEHUA ['enbMrosbLa.

20. HeogHopoaHble KOMMNNEKCHbIE BOMHOBLIE YpaBHEHUS ["enbmMronbLa.

21. KomMmnnekcHbIn KOadhdMUNEHT pacnpoCcTpaHeHUs BOSHbI.

22. KoadhpuumeHTbl hasbl n 3aTtyxaHmnsa. PasoBasi CKOPOCTb BOJSIHbI.

23. daszoBad 1 rpynnoBas CKOPOCTU pacnpocTpaHeHUsi BOSIH.

24. BanaHc aHeprumn anekTpoMarHMTHOro nons.

25. Teopema YmoBa-lNonTuHra Bo BpemMeHHon obnacTu.

26. CpeaHuin 6anaHc aHeprnm gns rapMOHNUYECKUX Nosen.

27. Teopema YMmoBa-llonTuHra B KOMNNEKCHOM popme.

28. NonHaga komnnekcHast MOLLHOCTb.

29. Teopema 3KBMBaANEHTHbIX NOBEPXHOCTHbLIX TOKOB.

30. Jlemma JlopeHua B andepeHumansHon dhopme 3anucu.

31. Jlemma JlopeHua B nHTerpansHon goopmee 3anumcu.

32. TeopemMa eAUHCTBEHHOCTU peLlleHnn ypaBHeHu Makceenna.

33. Teopema B3aMMHOCTU AN cBOHGOOHOro HEOrpaHMYEHHOro NPOCTPaHCTBA.

34. MiMnegaHcHble rpaHnYHble YCITOBUS.

35. Ycnosue nsnyyeHna A.3ommepdensaa.

36. MpunHUMN NpegensbHOro NornoLweHus.

37. MpuHumn MNownreHca un nHterpan Knpxroda.

38. Bo3byxaeHne cBo6OAHOro NpocTpaHcTBa CTOPOHHUMU TOKaMMW.

39. Ob6beMHoe, MNOBEPXHOCTHOE W JNMHEWNHOE pacnpedeneHne TOKOB
aHTeHHax.

40. To4euHble UCTOYHUKM BO3OYXOEHNSA BOMH U YpaBHeHME byHKumn [puHa.

41. ®OyHKUMA ['prHA HeorpaHMYEeHHOro cBO6OAHOro NPOCTPaHCTBA.

42. [MocTaHoBKa 3agauun ONA HaXOXOEHUA Nosien B NoSbiX BOSIHOBOAAX.

43. MpuHUMNBLI HaXOXOeHWA Nosen B BOSTHOBOAAX.

44. PeweHuve rpaHnyHoOn 3agayvm ong npsMoyrorbHOro BofiHoBoAa.

45. Tunbl BOSTH 1 CTPYKTYpa Nons B NPSIMOYrofisHOM BOSTHOBOZE.

46. YcnoBus pacnpocTpaHeHna TUMNOB BOSTH B BOSTHOBOZE.

47. dasoBasi CKOPOCTb U AfIMHA BOJSTHbI B BOSTHOBOAE.

48. Ycnosue 0gHOBOMHOBOCTY 415 MPSIMOYrofibHOro BOSTHOBOAA.

49. PeweHuve rpaHnyHON 3agayvv ong BONHOBOAA KPYrioro Ce4eHuns.

50. OneKkTpu4ecKne n MarHUTHble BOSTHbI B KPYrIOM BOSTHOBOZE.

51. CTpykTypa nons v ycrnosme OAHOBOSIHOBOCTU B KPYrfIOM BOMTHOBOAE.

52. [MpencrasneHne o pesoHaTope.

53. PelueHune rpaHMyHON 3agaym ans NnpamMoyrosibHOro pesoHaTtopa.

54. Cob6cTBEHHbIE Yncna U COBCTBEHHbBIE YaCTOThl pe3oHaTopa.

55. CTpyKTypa 351eKTPOMarHUTHOro Nosns B NPSIMOYrofisHOM pe3oHaTope.

56. OcHoBHOM TN KonebaHun B NPAMOYrofibHOM pe3oHaTope.



