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e3a6813Kogs HarpaBsieumediddsss  11.03.02. MHPHOKOMMYHUKALMOHHbIE TEXHOSTOMNN 1
NOArOTOBKM CUCTEMbI CBA3U
HanpaBneHHOCTb TenekoMMyHMKaLMOHHbIE CUCTEMBI U CETU
(Nnpochurb) MHPOPMALMOHHBIX TEXHOSTOrNI
dopma 0byyeHus 3ao4yHasd
Kadenpa- PagnoaneKkTpoOHUKN M 3NIEKTPOIHEPTETUKN
pa3paboTyumk
Bbinyckatowas PagnoaneKkTpoOHUKN U 3NIEKTPOIHEPTETUKN
Kadoepa

3apaHve ons KOHTPOrbHOW paboThbi:

Heobxoaommo paccumTath BbINPSAMUTENb MO CreayrwmMM UCXOOHbIM NapaMeTpam:

dopma nuTaloLwero HanpshkeHUss — CUHycouanbHbI CUrHan C OeWCTBYOLWUM
3HayeHnem U1=220 B, wn yvactotom f.:=50 ['y. OcrtanbHble TpeboBaHus 3agaHus
npvBeaeHbl B Tabnuue 5.1 B COOTBETCTBMM C BapuaHTamu. [1na BapuaHToB ¢ HOMepamu
N, 6onbwnmu, Yem 49 BapmaHT COOTBETCTBYET HOMepY CTpoku B Tabnuue 5.1, paBHoMy

(N - 49).

TpebyeTca paccuutaTh BbINpAMUTENb, T.€. BbiOpaTb U 060CHOBaTb BbIGOP BCEX

3NEeMeHTOB BbINPAMUTENS, @ UMEHHO:
- TpaHcdopmaTop;
- Anoabl BEHTUNbHOro 6noka;
- 3NeMeHTbI CrnaxuBaroLero dunsTpa.

Cxemy crinaxuBatoLiero punbtpa HeobxoamMmo BblIbpaTb CaMOCTOATENBHO.

B oTyeTe HeobxoaMMO NPUBECTU:

- NPUHUMNNANbHY CXeMY BbINPAMUTENS;

- rpadurkn, NosicHsOLWME ero paboTy;

- BCE UCMNONb3yeMble pacyeTHble COOTHOLLEHMS;
- yKkasaTb TWMbl BCEX 3NIEMEHTOB BbINPSAMUTENS.

Ne Conpotuenenu | CpegHee | Oonyctumas | Koaddpumume Cxema BbInpaAMuTEns
BapuaHT e HanpshKeHW | MorpeLuHocCT HT
a Harpyskm Ru, e Ha b nynbcauum
Owm Harpyske | HanpsbKeHus no nepBown
Uq, B Ud — AUy, rapmMoHuke
+0% HanpsHKeHust
Harpy3ku Kniu
1 100 3 6 0,01 OpaHodasHbIi OAHOTaKTHBIN
OZHOMonynepuogHbIn
2 110 4 6 0,005 OpaHodasHbI C BbIBOAOM CPenHEN TOYKU
TpaHcdopmaTopa
3 120 5 6 0,005 OaHodasHbI MOCTOBOM
4 130 6 6 0,01 OpaHodasHbIi OAHOTaKTHbIN
0 HOMNONYNEPUOAHbIN
5 140 7 6 0,005 OpaHodasHbI C BbIBOAOM CPeOHEN TOYKM
TpaHcdopmMartopa




6 150 8 6 0,005 OpHodasHbIii MOCTOBO
7 160 9 6 0,01 OpHodhasHbIi OAHOTaKTHBIN
ofHoNoNynepnoaHLIN
8 170 10 6 0,005 OpaHodasHbI C BbIBOAOM CPeOHEN TOYKM
TpaHcdopmaTopa
9 180 11 6 0,005 OpHoasHbIii MOCTOBO
10 190 12 6 0,01 OpHoga3sHbIi OAHOTAKTHbIN
ofHoNoNynepuoaHLIN
11 200 13 6 0,005 OpHoasHbIN ¢ BbIBOAOM CpeQHEN TOUKM
TpaHcdopmaTopa
12 195 14 6 0,005 OpHoasHbIii MOCTOBO
13 185 15 6 0,01 OpnHodasHbI OAHOTaKTHbIN
OAHOMONynepuoaHbIn
14 175 14 6 0,005 OpHodasHbIl ¢ BLIBOAOM CPpefHen TOYKM
TpaHcdopmaTopa
15 165 13 6 0,005 OpHoasHbIii MOCTOBO
16 155 12 6 0,01 OnHodasHbIi OHOTAKTHbIN
OAHOMONynepuogHbIn
17 145 11 6 0,005 OpHodasHbIv C BbIBOAOM CpeLHEN TOYKU
TpaHcdopmartopa
18 135 10 6 0,005 OpHodasHbIii MOCTOBO
19 125 9 6 0,01 OfHOoMa3HbI OHOTaKTHbIN
OAHOMONyNnepuogHbIn
20 115 8 6 0,005 OpHoasHbIf C BIBOAOM CpPeaHEn TOUKM
TpaHcdopmartopa
21 105 7 6 0,005 OfHoa3HbIi MOCTOBOW
22 95 6 10 0,05 OfHoasHbIii OQHOTAKTHbIN
OAHOMONyNepuogHbIn
23 85 5 10 0,01 OpHoasHbIl ¢ BbIBOAOM CpeaHe TOUKM
TpaHcdopmartopa
24 75 4 10 0,01 OfHoa3HbIi MOCTOBOW
25 65 3 10 0,05 OfHoasHbIii OQHOTAKTHbI
OAHOMONYNepuogHbIN
26 55 4 10 0,01 OpHogasHbIl C BbIBOAOM CpeaHe TOUKM
TpaHcdopmaTopa
27 50 5 10 0,01 OfHoa3HbIi MOCTOBOW
28 40 6 10 0,05 OfHoasHbIi OQHOTAKTHbI
OAHONONYyNepNogHbIN
29 35 7 10 0,01 OpHogasHbIl C BbIBOAOM CpeaHe TOUKM
TpaHcgopmaTopa
30 40 8 10 0,01 OfHoa3HbIi MOCTOBOW
31 45 9 10 0,05 OfHoasHbIi OQHOTAKTHbI
OoZHOMonynepuogHbIn
32 50 10 10 0,01 OpHogasHbIl C BbIBOAOM CpeaHeit TOUKM
TpaHcdopmaTopa
33 55 11 10 0,01 OpHogasHbI MOCTOBOW
34 60 12 10 0,05 OfHohasHblii OQHOTAKTHbIN
OHOMONYNEepPVOAHbIN
35 65 13 10 0,01 OpaHodasHbI C BbIBOAOM CPeOHEN TOYKM
TpaHcdopmaTopa
36 70 14 10 0,01 OfHoa3HbIi MOCTOBOW




37 75 15 10 0,05 OpHoga3sHbIii OAHOTAKTHbIN
ofHoNoNynepnoaHLIN
38 80 14 10 0,01 OpHoa3zHbIN C BbIBOLOM CpeaHe TOUKU
TpaHcdopmaTopa
39 85 13 10 0,01 OpHodhasHblii MOCTOBO
40 90 12 10 0,05 OpHoghasHbIi OLHOTAKTHBI
ofHoNoNynepuoaHLIN
41 95 11 10 0,01 OpHoga3sHbIi C BbIBOAOM CpPeAHei TOUKM
TpaHcdopmaTopa
42 100 10 6 0,005 OpHodhasHbIii MOCTOBOM
43 105 9 6 0,01 OpnHodasHbI OAHOTAKTHbIN
O4HOMONynepuogHbIn
44 110 8 6 0,005 OpnHodbasHbIi C BbIBOAOM cpeaHei TOUKU
TpaHcdopmaropa
45 115 7 6 0,005 OpHoghasHbIi MOCTOBOW
46 120 6 6 0,01 OpHoasHbIN OgHOTaKTHbIN
OAHOMONynepuogHbIn
47 125 5 6 0,005 OpnHoasHbI C BbIBOAOM CpeaHe TOUKU
TpaHcdopmartopa
48 130 4 6 0,005 OpHohasHbIii MOCTOBOM
49 135 3 6 0,01 OnHodasHbIi OAHOTAKTHbIN
OAHOMONynepuogHbIn

Bonpocel k OK3aMeHy:

1. O6was CTpyKTypHas cxema 3nekTpocHabxeHus notpebutenen. [lepBuyHbIE
NCTOYHUKN INIEKTPONUTAHUSA.

2. Buabl npeobpasoBaHms 3NeKTpo3Heprum — TpaHcopmaums.

3. Buabl npeobpasoBaHus 3NeKTPOIHEPTUN — BbINPAMIEHNE.

4. Bnagbl npeobpasoBaHns 3NeKTpo3Heprum — dunbTpauus.

5. Buabl npeobpasoBaHns 3NEeKTPOIHEPTMMN — MHBEPTUPOBAaHME.

6. Bwuabl npeobpasoBaHus ONEKTPO3Heprum — npeobpasoBaHne (KOMMyTaLus)
HanpspKeHns.

7. Bugbl npeobpa3oBaHus 3NeKTpo3Heprum — npeobpasoBaHme YacToThl.

8. Bugbl npeobpasoBaHus aNeKTpo3HeEPrun — npeobpasoBaHmne das.

9. Bugbl npeobpaszoBaHus 3NEKTPOIHEPTUN — PETYNINPOBAHKE.

10. Buabl npeobpasoBaHns 3NeKTPOIHEPTUM — YCUTTEHNE.

11. Buabl npeobpasoBaHns 3NeKTpPoO3HeEpPrum — ctabunmaaumns.

12. Bugbl npeobpasoBaHus 3NEeKTPO3IHEPrMmn — npeobpaszoBaHne UCTOYHMKA HaNPSXKEHUS
B MICTOYHMK TOKa M HaobopoT.

13. Buabl npeobpas3oBaHns aNEKTPOIHEPTUN — KOMMNEHCALUSI peakTUBHOW MOLLHOCTW.
14. Buabl npeobpasoBaHns 3NEKTPOIHEPTMM — KOMMEHCAL NS MOLHOCTU UCKaXXEHU.

15. Buabl npeobpa3oBaHns 3NEKTPOIHEPTUM — CUMMETPUPOBAHME HANPSXKEHUI.

16. Buabl npeobpa3oBaHns anekTPO3IHEPrnn — CUMMETPUPOBaHME TOKOB.

17. OCHOBHblE XapaKTepUCTUKN MarHUTHOro nonsa. MarHuTHele Matepuarbl, UX OCHOBHbIE
CBOWCTBA, Kraccudgukaums m Bolbop.

18. ABneHwe anekTpoMarHUTHOW WHAYKUMKW. MarHutHoe norie B MarHMTOnpoBOAE.
[MoTepu B cepaeyHuke marHMTonposoaa.



19. PaboTa VHAOYKTUBHbLIX 3NIEMEHTOB B YCMOBMSX OLHOMOMSPHbLIX TOKOB. MeToabl
YIyYLLEHNS XapakTepUCTUK NHOYKTUBHbIX 9NIEMEHTOB.

20. OneKkTpuyeckue peaktopbl — gpoccenu. [poccenu ¢ HeMarHUTHbIM, MarHUTHbIM
cepaeyYHMKOM U HEOAHOPOAHbIM CepaeYHUNKOM.

21. TpaHcdopmaTopbl. Knaccudukauus. MNpuHumn genctemsa TpaHcgopmaTopa.

22. MpuBeneHHas MarHuTopasBs3aHHas cxema 3ameLleHuns peanbHoro
TpaHcopmaTopa.

23. DnekTpoTeXHMYECKas CXxemMa 3aMeLleHns TpaHcopmaTopa.

24. [abapuTHasi MOLWHOCTb TpaHcdopmaTopa. CBA3b MexXay 9SNeKTpoMarHUTHbIMU
Harpyskamu TpaHcgopmaTopa ¢ MaccorabapuTHbIMM NOKasaTesisiMu.

25. Beinpamutenu. OCHOBHbIE NapaMeTpbl BbinpsaMmuTenen. Knaccudpumkaums.

26. HeynpaBnaemble BbinpAMUTENN — 0gHOMAa3HbIN OQHOTAKTHLIM O4HOMNOMNYNEePUOAHbLIN
BbINPSIMUTENb.

27. Heynpasnsiemble BbINPAMUTENU — ABYX(a3HbI OQHOTAKTHbLIA ABYXNONynepuoaHbIi
BbINPSIMUTESNb C BbIBOAOM CpeaHen TOYKM TpaHcdopmaTopa.

28. HeynpaBnsiemble BbINPAMUTENU — WeCcTUda3HbIN O4HOTAKTHbLIN ABYXMNONYNEePUOaHbIN
BbINPSIMUTENb.

29. HeynpaBnsiemble BbINpssMUTENN — OAHOMA3HbIN MOCTOBOW BbINPAMUTENL (CXema
Npeua).

30. Heynpasnsiemble BbINPAMUTENUN — TPEX(PA3HbIM MOCTOBOW BbINpsMUTENDb (CXema
INNapuoHosa).

31. Heynpasnsewmble BbINPAMUTENU — CIOXHbIM LWeCTUdasHbin nocneaoBaTesibHbIN
BbINpsiMuTEnb (cxema BonorguHa).

32. HeynpaBnsiemble BbINPAMUTENN — CMOXHbLIA MapannenbHblin BbiNpaMUTENb C
ypaBHUTENbHbLIM peakTopoMm (cxema Kiobnepa).

33. HeynpaBnsemble BbINPpAMUTENN — HECUMMETPUYHBLIA YMHOXUTESb BbINPAMIIEHHOIO
Hanps»XeHUa nepBoro poaa.

34. HeynpaBnsemble BbINPAMUTENN — HECUMMETPUYHBIA YMHOXUTESb BbINPAMIIEHHOIO
Hanps)XeHUs BTOPOro poaa.

35. HeynpaBnsiemble BbINPAMUTENU — CUMMETPUYHBLIM YMHOXUTESb BbINPAMIIEHHOIO
Hanps»KeHUs BTOPOro poaa (cxema Jlatypa).

36. OcobeHHOCTN paboThbl BbINPSIMUTESNEN HA HArpy3ky akTUBHOIO xapakTepa.

37. OcobeHHOCTN paboTbl BbINPSAMUTENEN HA HArpy3ky MHOYKTUBHOIO Xapakrepa.

38. OcobeHHOCTU paboThbl BbINPSAMUTENEN Ha HArpy3ky EMKOCTHOIO XapakTepa.

39. YnpaBnsewmble BbINPAMUTENN — O4HOMA3HbIN OAHOTAKTHbLIA O4HOMONYNEPUOLHbIN
BbinpAMUTENb. OCOBEHHOCTN paboThbl HA aKTUBHYIO U UHOYKTUBHYIO Harpy3ku.

40. YnpaBnsemble BbINpaAMUTENN — OBYX(A3HbIM OOHOTAKTHbLIA OBYXMONYNepuoLHbIN
BbINPSMUTESDb C BLIBOAOM CpeaHen TOYKM TpaHcdopmaTopa

41. YnpaBnsiemble BbINPpAMUTENM — OAHOMA3HbIN MOCTOBOW BbINPSAMUTENDL (CXxema
Npeua). OcobeHHOCTN paboTbl HA aKTUBHYH N UHOYKTUBHYHO Harpy3ku.

42. \uBepToOpbl, BeAoMble ceTblo. [puHUMN AeNCTBUSA MHBEPTOPOB, BEAOMbIX CETHIO.

43. NHBepTOpbl, BEAOMbIE CETbI0 — OAHO(a3HbIN NHBEPTOP C BbIBOAOM CpefHEN TOYKU
TpaHcopmaTopa.

44. \uBepTOpbl, BEAOMblE CETbIO — OCHOBHbIE XapakTEPUCTUKM NHBEPTOPOB.

45. ABTOHOMHbIE MHBepTOpbl. ObLLas cTpykTypHas cxema. Knaccudukauus.

46. ABTOHOMHbIE MHBEPTOPLI C BHELLHUM BO30YXXAEHWEM — MHBEPTOPbI TOKA.

47. ABTOHOMHbIE WHBEPTOPbI C BHELWHWM BO3OYXOEHMEM — MHBEPTOPbI HaMpPsPKeHUs
(CUMMETPUYHBIV PEXMM YNpaBneHus).



48. ABTOHOMHbIE WHBEPTOPbI C BHELIHWUM BO3DYXOEHMEM — MHBEPTOPbI HaMpPsSPKEHMUS
(HECMMMETPUYHBIN PEXNM YNpaBIiEHNS).

49. iHBepTOpbI HanpskeHnsa ¢ camoBo3byxaeHnem. AstoreHepatop Poriepa.

50. lMNMpeobpasoBatenb NOCTOSIHHOrO HaNPSXXEeHUS C OAHOKpaTHbIM MpeobpasoBaHMEM
3IEeKTPUYECKON 3HEPrun MOHWXKAKLWEro TuUna B pPeXuMe C HenpepbiBHbIM TOKOM
apoccens.

51. lNpeobpasoBaTernlb NOCTOAHHOINO HaMPsPKEHUA C OO4HOKPaTHbIM npeobpasoBaHMeEM
3IEKTPUYECKON SHEpPruM MOHMXKaLWero Tuna B pexXuMe C MpepbiBUCTbLIM  TOKOM
apoccens.

52. lNpeobpasoBaTenlb NOCTOAHHOIO HaMNPSXKEHUA C OL4HOKpaTHbIM NpeobpasoBaHMEM
3MEeKTPUYECKON 3JHEeprnn nosblWaloWwero Tuna B pPeXume C HenpepbiBHbIM  TOKOM
apoccens.

53. lNpeobpasoBaTenlb NOCTOAHHOIO HaMPsSPKEHUA C OOHOKPaTHbIM nNpeobpasoBaHMEM
3MEKTPUYECKON SHEPTUM MNONSPHO - UHBEPTUPYIOLWLErO TUMA B PEXUME C HeNpepbIBHbIM
TOKOM Jpoccensi.

54. OpHoTakTHbIM  NpeobpasoBaTesib  HAMNPSXKEHUsT C  MPSMbIM ~ BKIIOYEHMEM
BbINPSIMUTENBHOrO Anoaa.

55. OpHoTakTHbIM npeobpasoBaTenb HanNPshkeHMs MOCTOBOro Tuna cC nNpsiMbIM
BKIMOYEHNEM BbINPSIMUTESNBHOIO Anoaa

56. OpHoTakTHbIK npeobpasoBaTenb HanpsXkeHuss C  oBpaTHbIM  BKIIHOYEHUEM
BbINPSIMUTENBHOrO Anoaa.

57. [ByxTaKkTHbIn npeobpasoBaTeslb MOCTOSIHHOrO HanpPsPKeHWA C BbIBOAOM CpeaHeMN
TOYKM TpaHcdopmaTopa.

58. [1ByxTakTHbI NpeobpasoBaTerib NOCTOSAHHOIO HanNpsKeHUss MOCTOBOrO TUna.

59. [1ByxTakTHbIA NpeobpasoBaTerib NOCTOSIHHOIO HanNpsKeHUs NoslyMoOCTOBOro Tuna.
60. CtabunusaTtopbl HanpskeHuss u Toka. Knaccudukaums. OCHOBHble NapameTpbl
cTabnnuaaTopoB HaNpPsXXeHUA 1 TOKa.

61. NapameTpuyeckne ctabunusatopbl NOCTOAHHOIO HanpskeHus. MpuHumMnbl paboTsbl.
OcobeHHOCTM NpoekTUpoBaHus. Cnocobbl ynyyleHns TemnepaTypHon ctabunbHOCTW.
62. MapameTpuyeckme ctabunmsaTopbl NOCTOAHHOIO TOKa Ha GUMNONSAPHBLIX U NOMEBbLIX
TpaH3aucTopax. Cnocobbl ynyylleHns ctabunmsaLmoHHbIX NokasaTenen n KoagguuneHTa
NOMNEe3HOro AencTBMA napaMeTpUYecKnx cTabnnnusaTopoB HaNpsHKEHNS.

63. NapameTpunyeckume ctabmnusaTopbl NEPEMEHHOIO HanpsXxeHnsa. Peppope3oHaHCHbIe
ctabunmsartopsbl.

64. KomneHcaunoHHble cTabunmsatopbl MOCTOSHHOrO HanpsbkeHus. Knaccudumkauyus.
OcobeHHOCTM paboTbl CTabunmMs3aTopoB NOCTOSAHHOIO HaNPSKEHUA NOCneaoBaTENbHOMO
N NapannenbHOoro TUNoB.

65. MNpuHUMN AeNCTBMSA TUMOBOIO KOMMEHCAUWOHHOIo ctabunmsatopa ¢ HenpepbiBHbIM
perynvpoBaHuemM nocrenoBaTenbHOro TMna, cnocoo6bl ynyyLeHus ero
cTabnnuaaymoHHbIX Ka4ecTB.

66. lNMpuHUMN [encTBus TUMNOBOrO KOMMEHCALUWMOHHOro crabunmusaTtopa MNOCTOSAHHOMO
HanpsPKeHUs C HenpepbIBHLIM PeryniMpoBaHMeM napansiensHoro Tuna.

67. KoMmneHcauuoHHble cTabunusaTtopbl MOCTOSIHHOrO HamnpsPKeHUs C HenpepbiBHbIM
perynvpoBaHMeM B UWHTerpanbHOM MWCNONHeHUW. MpuHUUN Aencteus. TunoBble Y3nbl
CXeM.

68. KomneHcauuoHHble cTabunusaTtopbl MOCTOSIHHOrO HaMpsPKeHUs1 C HenpepbiBHbIM
perynupoBaHueM C perynupoBaHnemM B Lienn nepeMeHHoro Toka. [NpuHuun gencrems.



69. KomneHcauuoHHble cTabunm3atopbl MNOCTOSHHOMO HAaMNPSPKEHUS C  UMMYSbCHbBIM
perynupoBaHneM. Knaccudpukaumsa. [NpuHUMn  OENCTBUS  UCTOYHMKA  NUTaHUSA
MOCTOSIHHOrO HaNPS>XEHUA C TUPUCTOPHBIM PEryrisTopom B Lienn nepeMeHHOoro Toka.

70. Crabunmsatopbl MOCTOSAHHOIO HamMNpsKeHUss Ha OCHoBe npeobpasoBaTenen
NOCTOSIHHOro HanpsbkeHus. Knaccudpukaums. MpuHumn gencteus. CtabunusaTtopbl CO
3BEHOM MOBbILLIEHHOW YaCcTOThl.

71. ¥YnpaeneHue npeobpasoBaTenieM MOCTOSAHHOIO HanpsXXeHWst C UCMOSIb30BaHUEM
WM - mogynauumm.

72. YnpaBneHue npeobpasoBaTenemM NOCTOAHHOIO HaNpPsXKeHUs ¢ ucnosibaosaHmem Y M
- MOAynNAUMMK.

73. YnpaeneHue npeobpasoBaTenieM MOCTOSAHHONO HamnpsXXeHWst C UCMOSIb30BaHUEM
penemnHoro (4ByxXno3nLMOHHOIO) ynpaBneHus.

74. CpaBHeHWe MOAYNSAUMOHHBLIX cxeM. MoaynsiuMoOHHblIE CXeMbl B WHTErpasribHOM
NCMNOMHEHUM.

75. MMpuHUMn pencteBua crtabunuaatopa MOCTOAHHOINO HaMNPSKEHUA C HEenpepbiBHO -
NMMYNbCHBIM perysiMpoBaHneEM.



