[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0

NHbopmaumsa o Bnagenbue:

g’”O: L OREHEGHEIERIaTepransl ANA NPOMEXYTOUYHOM aTTecTaumMm No AUCLUNIINHE
O/KHOCTb: PEKTOP

[ata nognucanus: 16.06.2026 12:38:51

YHMKabHbI/ NPOrPAMMHBIN KNHOY: 3ﬂeKn7pOMaeHumele r10J14 U 80JIHbI

e3a6813Kogs HarpaBsieumediddsss  11.03.02. MHPOKOMMYHUKALMOHHbIE TEXHOSTOMNN 1
NOArOTOBKM CUCTEMbI CBSA3M
HanpaeneHHOCTb KopnopatuHbie MHHPOKOMMYHUKALMOHHBLIE CUCTEMbI U
(Npocpurb) cet
dopma 0byyeHus 3ao4yHasd
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 OOHOrO U3 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 MNMonHTuHra. icxogHble gaHHble 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 BapnaHToB (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. AN YacTOTbl,  COOTBETCTBYWOWEN f =t-f,'°, ONPEAENUTb OCHOBHbIE
napameTpbl: ¥ = a + jB,A, AV Vep Ze

rpr“c

4. n306pasnTb CTPYKTYpy MNonss B MOMEPEYHOM UM MPOAOSIbHOM CEeYeHUsIX
BOJTHOBOAA;

5. Kakve Turnbl BOMH MOTFYyT PacrnpOCTPaHSATbLCA B MPSIMOYroflbHOM BOJIHOBOAE, C
pasmepamu, NpMBeAEHHbIMK B Tabn. 5, Ha yacToTe f = 1.5t -ﬁ{’;“’?

Tabnuua 3

m 0 1 2 3 4 5 6 7 8 9

WupwrHa

BOJMHOBOL, | 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/m | 35 10 20 30 40 50 60 | 70 80 90
MaTepua na- ce- | ano | na- ce- ano | na-
N CTEHOKMeAb | TyHb | peb- - TYHb | peb- | Mmeab - TYHb | Medb
po MWH po MWH
nmn 717
t 1.25 1.3 | 1.35 1.4 | 1.45 15| 155 | 1.6 1.65 1.7

Bonpockl k ak3amMeHy:

1. OnpegeneHve HanpaBnsALWNX CUCTEM — JIMHUIA Nepefayn.

2. Obuwas knaccugurkaums HanpasBnsOLWLNX CUCTEM.

3. 3agauu n HasHavyeHne HanpaBnsLWMX YCTPONCTB B CUCTEMAX CBA3W.
4. OCHOBHble TEXHUYECKME XapaKTEPUCTUKN NIMHUI Nnepenaydun.

5. Tpu Bnga punsamyeckmx npoLeccoB B NIMHUAX Nepeaadu.

6. YcnoBue KBa3nMCTauMOHAPHOCTMW.

7. OnpepgeneHve BOMTHOBOroO npouecca.

8. 3aBucumocTb (pasosoro casura oT NPOAOSIbHON KOOpAMHATLI SIMHUMK.
9. KoHeYHasi CKOpOCTb pacnpoCTpaHeHUs BOSTH.

10. YpaBHeHna Makceenna ans cBo6oaHbIX NOMen.

11. YpaBHeHua Makcsenna ans Bo36yXaeHHbIX Nnonen.
12. BonHoBble ypaBHEHUS.

13. 'paHM4HbIE YCOBUA ANS ngeanbHOro NpoBogHMKA.
14. OneKkTpoanHamMmnyeckme noTeHumansl.

15. BekTopHbIN 1 cKanspHbI NOTEHUMan aNekTPUYecKoro noss.



16. BekTopHbIN 1 cKanspHbI NOTEHUMan MarHUTHOro Mong.

17. YpaBHeHnsa MakcBernna B KOMMMeKCHoOW hopmMe 3anncu.

18. BekTopHble noTeHunanbl B KOMNIIEKCHOW dopMe 3anucu.

19. OpHopoaHble KOMMMEKCHbIE BOSTHOBbLIE YpaBHEHUS ['enbmMrosbLa.

20. HeogHopoaHble KOMMNNEKCHbIE BOMHOBbLIE YpaBHEHUS ['enbmMronbLa.

21. KomMmnnekcHbIn KoadhdMUNEHT pacnpoCcTpaHeHUs BOSHbI.

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

23. daszoBad 1 rpynnoBas CKOPOCTU pacnpoCcTpaHeHUsi BOSIH.

24. BanaHc aHeprum anekTpomMarHMTHOro nosns.

25. Teopema YmoBa-[NonTuHra Bo BpemeHHoun obnacTu.

26. CpeaHun 6anaHc aHeprnm gns rapMOHNUYECKUX Nosen.

27. Teopema YMmoBa-llonTuHra B KOMNNEKCHOM popme.

28. lNonHaga komnnekcHast MOLLHOCTb.

29. Teopema 3KBMBaANEHTHbIX NOBEPXHOCTHbLIX TOKOB.

30. Jlemma JlopeHua B andpepeHumansHon dhopme 3anucu.

31. Jlemma JlopeHua B nHTerpansHon goopmee 3anumcu.

32. TeopemMa eAUHCTBEHHOCTU peLlleHnn ypaBHeHu Makceernna.

33. Teopema B3aMMHOCTK ANg cBOOOAHOrO HEOrPaHMYEHHOIO NPOCTPAHCTBA.

34. MmnegaHCHbIE rpaHUYHbIE YCITOBUS.

35. Ycnosue nsnyyeHna A.3ommepdensaa.

36. MpuvHUMN NpeaenbHOro NorfoLweHns.

37. MpuHumn MNownreHca n nHterpan Knpxroda.

38. Bo3byxaeHne cBo60AHOro NpocTpaHcTBa CTOPOHHUMU TOKaMMW.

39. O6beMHOe, MNOBEPXHOCTHOE U JNUHEWHoe pacnpefeneHne TOKOB
aHTeHHax.

40. To4euHble UCTOYHUKN BO3OYXXAEHNSA BOMH N ypaBHEHUE pyHKUMK ['puHa.

41. ®yHKUMS [prHa HeorpaHMYeHHOro cBOOOAHOrO NPOCTPaHCTBA.

42. [MocTaHoBKa 3agauun ONA HAaXOXOEHUHA Nosien B NoSbiX BOSTHOBOAAX.

43. [NprHUMNBI HAXOXAEeHUA NONeEN B BONTHOBOAAX.

44. PeweHune rpaHnyHon 3agayvm ong npsmMoyrorbHOro BofHoBoAa.

45. Tunbl BOSTH 1 CTPYKTYpa Nons B NPSAMOYrofibHOM BOSIHOBOZE.

46. Ycnosua pacnpocTpaHeHUst TUMOB BOSIH B BOSTHOBOAE.

47. dasoBasi CKOPOCTb U AfIMHA BOJSTHbI B BOSTHOBOZE.

48. Ycnosue 0gHOBOMHOBOCTY 415 MPSIMOYroSfibHOro BOMTHOBOAA.

49. PeweHuve rpaHnyHON 3agaydm ong BONHOBOAA KPYrioro Ce4YeHuns.

50. OneKkTpu4ecKne n MarHMTHbIe BOJSTHbI B KPYrIOM BOSTHOBOZE.

51. CTpykTypa nons v ycrnosme OAHOBOSIHOBOCTU B KPYrfIOM BOSTHOBOAE.

52. lNpenctaBneHne o pesoHaTope.

53. PelueHune rpaHmMyHON 3agaydm ans NnpamMoyrosibHOro pesoHaTtopa.

54. Cob6cTBEHHbIE Yncna U COBCTBEHHbIE YaCTOThl pe3oHaTopa.

55. CTpyKTypa af1eKTpoOMarHMTHOro noss B NPSIMOYrofibHOM pe3oHaTope.

56. OcHoBHOM TN KonebaHun B NPAMOYrofibHOM pe3oHaTope.



