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63a68f3eaaleggqbﬁw%mcf8% 11.03.02 MH(pOKOMMYHHKAIMOHHBIE TEXHOJIOTHU M CHCTEMBI
TTOATOTOBKIN CBsA3U
HanpasieHHOCTB KopriopatuBHble ”HHOKOMMYHHUKAIIMOHHBIE CUCTEMBI U CETH
(mpoduib)
dopma 00yUeHHS 3a09Hast
Kadenpa-pazpaborunx Kadenpa pagnosnekTpoHUKH U 3JIEKTPOIHEPTreTUKU
Brinyckaromas kadenpa Kadenpa pagnosneKTpoHUKH U 3JE€KTPOIHEPTETUKH

4 xkypc

3agaHue 1J151 KOHTPOJIbLHOM padoThI
1. Onpenenure cONPOTUBIEHUE HACBILIEHUS [yqc OUMOJSPHBIX TPAH3UCTOPOB U3 TaOIUIIBL,
€CJIM 33/1aHO0 rpaHuy4Hoe HanpskeHue Ui rp IPU MAKCUMAJIBHOM TOKE Imax.

Ne THII U o, B Imax, 4 liac, Om
1 2T980A 3 15A

2 2T930b 2,5 10 A

3 2T942A 1,5 3A

4 2T3115A-2 0,3 8,5 MA

2. OnpenenuTe aMIUTATYAy WMITYJIbCAa KOJUIGKTOPHOTO TOKA, €CIIM aMIUIATYJIa HaMPsHKCHUS
B030ykneHUs Ugoss paBHa 1 B, kpyTHU3Ha MPOXOIHON XapakTEpUCTUKH S TpaH3ucTtopa 6 A/B,
HaNpsDKEHUE cMeteHus E., Ha 6a3e paBHO HanpspKeHUIO 3armupanus Uome KOITICKTOPHOTO TOKA.

3. Ycunutenb paboTaeT B HeIOHAPSDKEHHOM peskuMe. Kak MOKHO H3MEHHUTH MTpeijiaraeMblii
napaMeTp, 4TOOBI PEKUM CTaJI TPAHUIHBIM:

a) OTHHUparolee HaMpsHKEHUE CMeleHus Ha 0a3e;

0) HaNpsHDKEHHUE KOJIJIEKTOPHOTO MUTAHMS;

B) aMILTUTY1y HAMPSKEHHs BO3OYKICHUS;

') PE30HaHCHOE COTMPOTUBIIEHNE KOHTYPA.

4. Kak U3MEHHTCS yroJl OTCEYKHU MPU YBETUYCHUN aMIUIATYIbl HAMPsHKEHUS BO30YKICHMUS,
€CJIM HAaYaJIbHBIM YTOJI OTCEUKH PaBeH:

a) 70°;

0) 90°;

B) 180°?

5. Kakue tumnst L{C ucnonb3yroT B:
a) mamroBbix ' BB;
0) TpaH3UCTOPHBIX reHepaTopax ' BB
JUIsl y4€Ta apa3suTHBIX AJIEMEHTOB aKTUBHOTO 3JieMeHTa B mapamerpax L[C?

6. BrixomHash MOIIHOCTh MEpenaTYnKa ¢ aMIUTUTYIOW MOIYJSIUEH B peXUMe MOTYAHUS
paBHa 30 Bt. Onpenenure cpegHee 3a mepuoa MOIYJIUPYIOIMIEH YaCTOThl 3HAYEHHE BBIXOAHOM
MOIIIHOCTH, €CJId KA UIIMEHT MOy SIuH paseH 0,5.

7. MomHocCTb, moTpedisiemMas KOJJIEKTOPHOM LENbI0 YCHIINTENS B pEXKUME MOTYaHUs, paBHa
10 Bt. Kakyto MOIIHOCTB B CpEHEM 32 EPUO]T MOAYJIUPYIOLIEH YaCTOTHI OyJIeT MOTPeOIATh ITOT
ycuIuTenb npu ko3dduuuente moxynsauuu 0,77?



8. OnpenenuTe YMCI0 KaHAJIOB CBSA3HBIX paarocTanuii ¢ OM, KOTOpbIe MOKHO Pa3MeCTUTh
B Juana3oHe 4acTtoT oT 28 1o 29 MI'u. Ilosnocy Moaynupyromux 4acToT MOXKHO NpUHATH oT 300
10 3400 I'u, a npoMexxkyTok Mexay kaHamamu — 900 I'm.

9. Omnpenenure OTHOCHTEIHLHOEC HW3MEHEHHWE €MKOCTH KOoHTypa UM reHeparopa s
obecrieuenus naepuaruu 50 k[ Ha BBIXOJE TpeX yABOWTENCH 4YacTOThL. YacToTa 3aJaroIiero
re”eparopa 12,5 MI'L.

10. Ompenenute 3pdekTrBHYI0 MIHUPHHY criekTpa UM-curHana, eciu JeBUaIys YaCTOTHI
paBHa 75 kl'11, a mosioca moaynupyromux yactot pasHa 50...15000 I'm.

BOHPOCBI K 3K3aME€HYy

OyHKIMOHAIBHBIE CXEMBI pajronepenaronmx ycrpoicts (PITY).

OcHOBHBIE CHCTEMHBIE, KAUeCTBEHHBIE U CIelHalbHble TpeboBanus k PITY.

['enepatop ¢ BHemHUM Bo30yxaeHueM (I'BB).

[TpuHIMNIUaTBHBIE CXEMBI, Ha3HAUEHUE U BHIOOD d1eMeHTOoB [ BB.

5. AkxtuBHBIE 1eMeHThl (AD) I'BB, ux napamerpsl U XapaKTEpUCTUKH.

6. YMHOXHTENIN YacTOTHI.

7.Bb160p yrna orceuku B ' BB 1 crioco0bl ero cxemMHOro ooecreueHusl.

8. Bribop HanpspkéHHOCTH pexuma padotel AD B 'BB.

9.3aBucumocTs pexnma padotel ' BB oT HanpspkeHU MuTaHus.

10. 3aBucumocts pexxkuma padotsl ' BB ot Harpysku.

11. Biusnue cxemsl 'BB u npoxoaHoit EMKOCTH aKTUBHOTO 3JIEMEHTa Ha YCTOMYHMBOCTh
paboTHI.

12. HeiiTpanu3anus 1 KOMIICHCAIHSI TPOXOAHON EMKOCTH.

13. Cxembl Ob Ha OGUIONSPHBIX TPAH3UCTOPAX.

14. Cxembr OC Ha 3JIEKTPOBAKYYMHBIX TPUOAX.

15. KnroueBoii pexxum pabots! I'BB.

16. Kirouesoit ' BB ¢ popmupyrommm KOHTYpOM.

17. burapmonunueckuit 'BB.

18. Cxems! u pacuér I'-o6pasnbix LIC.

19. Cxems1 u pacuér T-o0pa3ubix LIC.

20. Cxewms! 1 pacuér [1-o6paznbix LIC.

21. Cnoxenue mourHoctet 'BB B npocTpancTse.

22. IapannensHoe Britodenne AD B 'BB.

23. IIsyxtakTHoe BkitoueHue AD B 'BB.

24. MoCTOBBIE CXEMBI CIIOKESHHSI/ISIIEHUS] MOIITHOCTEH.

25. Ucnonp3oBanue (azoBparaTeneil mpu c10KeHUH MOIIHOCTEH.

26. ABtoreneparopsl (Al'), mapaMeTpsl U XapaKTEPUCTUKHU, YCIOBUS CaMOBO30YKICHUS
TPEXTOUEYHBIX ABTOI'€HEPATOPOB.

27. KBapiieBas craOmIA3aIys 4aCTOThI aBTOT€HEPaTOPOB.

28. OciiuiATopHas cxema KBaplieBOIro aBTOreHepaTopa.

29. ®unpTpoBas cxeMa KBapIleBOTO aBTOI'eHEepaTopa.

30. MHTepnoNsSMOHHBINA CHUHTE3aTOP YacTOTHI.

31. Cunresatops! yacToThl (CH), X mapaMeTpsl U XapaKTEPHCTUKH.

32. 'apmonukoBelii CY ¢ BBIYMTaHUEM OIINOOK.

33. examubrii CY.

34. CY KOCBEHHOT'O CHHTE3a.

35. CrpykrypHas cxema PITY ¢ ammumty ol Moayssimueit (AM).

36. [TapameTpst AM.

37. AM Ha BXOJTHOM 3JICKTPO/I.

38. AM Ha BBIXOIHOH 2IEKTPO/I.
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39. KomOunupoBannas AM.

40. CrpykrypHas cxema PITY ¢ onnononocuoit moaysnueit (OM).

41. ®unbsTpoBoii criocod hopmupoBanus OM curnana.

42. ®a3o0Bblit criocod GopmupoBanust OM curnana.

43. ®azohunbTpoBoii ciocod popmupoBanus OM curnana.

44. Ocobennoctu ycuinenust OM curHasuos.

45. Crpykrypnas cxema PITY ¢ yrnoBoi mogymsinueii (YM).

46. ITapameTpbl yacToTHOH Moaysnuu (UM).

47. ITapametpsl hazoBoit Moy (OM).

48. Ipsimoit crioco6 popmupoBanust UM curnana.

49. KocBennslii criocod GpopmupoBanust UM curnania.

50. Ipsimoii crioco6 hopmupoBanus @M curnana.

51. KocBennsiii crioco6 popmupoBanus @M curnana.

52. TTapasutHas amruutyaHas moaysiaus (ITAM) npu YM u ciocoObl €€ yMEHBIIICHUS.

53. CiocoObI ¥ CXEMBbI YIIPaBJICHUS YaCTOTOM.

54. Crioco0bl 1 CXeMBbI yrpaBieHus Ga3oi.

55. lHudpossie meroas! moayisiuuu: OFDM, COFDM, SOFDM.

56. Lludpossie metoabl monyisinun: GMSK, @T, odpcernas daszosas moxyssimst, KAM-N.

57. Meroabl W3MepeHUsT OCHOBHBIX MapaMeTPOB MEpPEAATYUKOB, BCTPOCHHBIM KOHTPOJIb
napameTpoB.

58. Llenu 3alIUThl ¥ CUTHAITU3ALUH.

59. OcHOBHBIE TPUYHHBI OTKA30B.

60. Oxpana TpyJa 1 OKpYKarolle cpebl Mpu IKCIUTyaTallK ePeIaTIHKOB.

61. DBONIONIMOHHOE Pa3BUTHE COBPEMEHHBIX TEXHOJIOTHIA PAIHOCBA3U U PAJUOIOCTYTIA.

62. KommnekcHas MukpomuHuatiopuszanus PIIY B pamkax crangapra OecnpoBOIHOTO
noctymna 802.16m.

63. Kommnekcnas mukpomuHuatiopuszanus PIIY B pamkax crangapra OecnpoBOIHOTO
noctyma 802.20.

64. KommnekcHas MukpomuHHuatiopusanus PIIY B pamkax craHgapra OecHpOBOIHOTO
JIOCTYTIa ceTel coToBOM cBsizu 4G.

Kypcosoii npoekr

KypcoBoii mpoeKT BBIMOIHIETCS IO OAHOU U3 TEM:

[TpoextupoBanue PITY ¢ AM.

IIpoextuposanue PITY ¢ UM.

[IpoextupoBanue PITY ¢ OFDM.

[Ipoextuposanue PIIY ¢ COFDM.

[TpoextupoBanue PITY ¢ SOFDM.

[IpoextupoBanue PITY ¢ GMSK.

[TpoextupoBanue PITY c odcerHoil Ppa3zoBoii MoaysILIUEH.

3amaHue Ha TMPOEKT COJMEPKUT TEXHUYECKHE TpeOOBaHMsS, NPEIbIBISIEMbIE K
MIPOCKTUPYEMOMY TIEPEIaTUUKY.

[losicHuTenpHas 3anmucKa J0JDKHA COJIepKaTh 3a/laHHue, KPaTKOE TEXHUKO-DPKOHOMUYECKOE
o00oCHOBaHME, pPa3pabOTaHHYI0 CTPYKTYPHYIO CXEMy IPOEKTHPYEMOIOo  YCTpPOICTBa;
000CHOBaHHBII BBIOOpP THIOB M HOMHHAJIOB AaKTHUBHBIX DJJEMEHTOB, CXEMHBIX pEIlIeHUH,
ANEKTPUYECKUN pacyeT MapamMeTpOB OCHOBHBIX KAacKaJOB yCTPOWCTBAa (B T.4. BBIXOAHOTO U
Kackala ¢ MOJyJslue), KoieOaTelbHONM CHUCTEeMBbl HAa BBIXOJE MepeAaTyuka, IOITHYIO
MPUHITUITAATEHYIO SJIEKTPUUIECKYIO CXEMY PACCUMTHIBAEMBIX KACKA/IOB, CIICIIU(UKAITUIO K CXEME
¢ 000CHOBaHHEM BbIOOpA SJIEMEHTOB.

[Ipu mpoexTupoBaHWU MOKHBI coOmonatbes TpedoBanus Hopm, ['OCT, a Takke
pekomenganuu MKKP, oTHocsummecs k mpoekTupyemMomy ycTpoilcTBy. Kommekryromue



U3JeNUsl JOJDKHBI BBIOMPAThCS COTJACHO HOPMATHBHBIM JOKYMEHTaM M YAOBJIETBOPATh
tpeboBanusim 'OCT.

OdopmiieHne  MOSCHUTENBHOM  3alMCKM W IPUHOUIHMAIBHOM  CXEMbl  JIOJIKHO
cootBercTBOBaTh TpeboBanusaM ECKJ. O0beM MosiCHUTENIbHOM 3aIICKH JOJKEH ObITh TPUMEPHO
20-35 nucTOB BMECTE C BJIOKEHHBIMH CXeMaMu U rpadukamu. I'paduueckas 4acTb BBIIOIHIETCS
Ha juctax A4 (npu HeoOxomumocTH - A3, A2, Al).

biaHk 3ajaHusl HA KyYPCOBOM MPOEKT

HcxonHble TaHHBIC K MIPOEKTY
1. Hazuaueunne

2. MomHOCTh Ha BBIXOJE NEepeaaTInKa Bt
3. Pabouas niuHa BOJIHBI (IMAIIa30H JJIUH BOJIH) M
4. ITonoca 4acToT MOJYIMPYIOUIETO CUTHAJIA I'o

5. [TapameTrpsl MOy TSI
6. [TapameTpbl aHTEHHBI

CopeprkaHue MOSCHUTEIIbHON 3aICKU
1. BeiGop 1 000cHOBaHME CTPYKTYPHOI CXeMbI pajinonepeiaTunKa.
2. Pacyer pexxuMa MOAYJISILIMM U MOAYJISIIMOHHONW XapaKTEPUCTUKHU.
3. Pacuer npyHIMNINAIBHBIX CXEM KAaCKaJ OB BBICOKOM YaCTOTHI.
4. KoHCTpYKTHUBHBIN pacyeT 3JIEMEHTOB BBIXOJIHOTO KacKaja.
5. Onpenenenre napaMeTpoB HCTOUHUKOB ITUTAHMUS.
6. Paguonepenatunk ¢ Moayssueil. CxeMa CTpyKTypHas JIeKTpudecKasl.
7. Paguonepenatuuk ¢ Moayssinuei. Cxema NpuHIMINAIBHAS YIEKTpUYecKasl.

KoHTpoJbHbIe 3a1aHus 1JIsl KyPCOBOI'0 MPOEKTA

1. Onpenenure rpannuHoe HanpsikeHue Uy, rp OMIIOJIIPHBIX TPAH3UCTOPOB MPH U3BECTHOM
CONPOTUBJICHUH HACBHIIEHUS [qc A1 MAKCUMAIBHOTO TOKA Imax.

Ne THUII |max1 A lac, Owm Ui 2p, B
1 2T980A 1I5A 0,2

2 2T930b 10 A 0,25

3 2T942A 3A 0,5

4 2T3115A-2 8,5 MA 35

2. Ompenenure aMIIMTYTy HanpsbkeHHS BO30YKAEHUS Usoss, €CIIM aMIUIMTYa UMITYJIbCA
KOJIJIEKTOPHOTO TOKa paBHa 3 A, KpyTH3Ha MPOXOJHOM XapaKTepUCTUKU S TpaH3uctopa 6 A/B,
HanpspKeHue cMmelleHus Eq, Ha 6a3e paBHO HanpspkeHUo 3anupatus Uome KOJIJIEKTOPHOTO TOKA.

3. I'BB paGortaer B HemoHampspk€HHOM pexume. Kak Hajgo HM3MEHMTh NpeaaraeMblit
napaMmeTp, YTOObI PEKUM CTaJl KPUTUUECKUM:

a) OTIHpalolee HAPsHKEHUE CMEIeHHs Ha 0ase;

0) HaNpsODKEHHUE KOJJIEKTOPHOTO MMUTAHMS;

B) aMIUIUTYly HAPsHKEHUS BO30YKIICHHS,

') pe30HAaHCHOE COMPOTUBJIEHHE KOHTYPA.

4. Kak M3MEHHUTCS YroJl OTCEYKH NPH YBEIWYCHUH aMILIUTY/Ibl HAIIPSHKCHUS BO30YKICHHS,
€CJT HaYaJbHBIA YroJ OTCEYKH PAaBEH:

a) 45°;

6) 90°;

B) 135°;

r) 180°7?

5. Kakue tumnst L{C ucnonb3yroT B:



a) namroBbix [ BB;
6) 'BB Ha GUIONSpHBIX TPAH3UCTOPAX;
B) 'BB Ha mosneBbIX TpaH3uCTOpax
JUIsl y4€Ta Iapa3suTHBIX AJIEMEHTOB aKTUBHOTO 3JeMeHTa B apamerpax L{C?

6. Beixomnast motHocTh AM mepenatyuka B pexxuMe Motdanus paBHa 25 Bt. Onpenenure
CpeaHee 3a MepHoJ] MOAYIUPYIONIEH YacTOThl 3HAYCHHUE BBIXOJIHON MOIIHOCTH, €CIIA TIyOWHA
Moyt m = 0,5.

7. MomHocTh, noTpedisiemast ' BB, paBaa 50 Bt. Onpenenute kone6aTebHYI0 MOIITHOCTh
npu kg = 0,77

8. Ompenenute yncno kananoB OM, AM, UM, koTopbsie MOKHO Pa3MEeCTUTh B AUANA30HE
yacToT oT 28 10 29 MTI'u. [Tosnoca moaynupyromnux yactoT ot 300 1o 3400 I'u, AeBranus 4acToThl
5 k', a mpomexxkyTok Mexay kaHaiamu — 900 I'm.

9. Ompenenure OTHOCHTENFHOE M3MeHeHHEe dacToThl UM reneparopa [uisi oOecrieueHHs
nesuanuu 50 xI'1 Ha BeIXOAE Tpex yTpouTeneil yactorel. Yacrora 3amatomero reneparopa 10,0
MI 1.

10. Onpenenure 3¢ dekTHBHYIO MUPHUHY criekTpa YM-curHana, eciid JeBUAIUs YaCTOTHI
paBHa 50 k['11, a mosnoca Mmoaynupyromux yactoT paBua 31...15000 I'.



