[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

EMO: Kocenok Cepreiyi@i{B¥ipre MaTepmalIbI TSI IPOMEKYTOYHOI ATTECTALMH 110 AHCIUILINHE
O/DKHOCTb: PEKTOP

[Jlata nognvcanms: 10.06.2024 O6'27:07PAI[HOHEPEI[AIOH‘IHE YCTPOMCTBA 4,5 kypc

YHUKANbHbINA AMMHBIRITIOH: 1 1 03 02 I/I

e3368f3eaalle K » HABPABICTIE £334 .03. H()OKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI
TTOATOTOBKI CBsA3U
HanpaBneHHOCTh TenekoMMYHUKAIIMOHHBIE CUCTEMBI U CETH WH(OPMAIIMOHHBIX
(mpoduib) TEXHOJIOTUI
dopma 00yueHus 3a04Hast
Kadenpa-pazpaborunk Kadenpa pannodneKTpoHUKHN U 3JIEKTPOIHEPTETUKH
Brinyckaromias kadgemapa Kadenpa paanosieKTpOHUKHU U JIEKTPOIHEPTEeTUKH

3anaHue 1J151 KOHTPOJIBLHOI padoThI 4 Kypc
1. Onpenenure cONPOTUBIEHUE HACBILIEHUS [yqc OMMOJISPHBIX TPAH3UCTOPOB U3 TaOJIMUIIBI,
€CJIM 33/1aHO0 rpaHuy4Hoe HanpskeHue Ui rp IPU MAKCUMAJIBHOM TOKE Imax.

NQ THUII Um 2p, B Imaxy A I‘Hac, OM
1 2T980A 3 15 A

2 2T930b 2,5 10 A

3 2T942A 1,5 3A

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

2. Onpenenure aMIUTHTYy UMITYJIbCA KOJUIEKTOPHOTO TOKA, €CIIH aMIUTUTYa HANPSOKEHUS
Bo30yx)aeHUsST Ugoss paBHa 1 B, kpyTu3Ha mpoXogHOW XapakTepUCTUKU S TpaH3ucTtopa 6 A/B,
HarpshKeHue cMenieHus E.,, Ha 6ase paBHo HanpspkeHUIO 3amupaius Uome KOJUIEKTOPHOTO TOKA.

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

a) OTHHUparolee HaMpsHKEHUE CMEIeHHs Ha 0a3e;

0) HanpsDKEHUE KOJIJIEKTOPHOTO MMUTAHMS,;

B) aMILTUTY/ly HAMPSKEHHs BO3OYKICHUS;

T') PE30HAHCHOE COMPOTUBIIEHUE KOHTYpA.

4. Kak U3MEHHTCS yrojl OTCEYKH MPHU YBEIMUYECHUU aMIUTUTYIbl HANIPSKEHUS BO30YXKACHUS,
€CJIM HAaYaJIbHBIN YTOJI OTCEUKH PaBeH:

a) 70°;

0) 90°;

B) 180°?

5. Kakue tumnel L{C ucnonb3yior B:
a) mamrioBbix ['BB;
0) TpaH3uCTOpHBIX TeHepaTtopax [ BB
JUTSE y9€Ta apa3uTHBIX AJIEMEHTOB aKTUBHOTO 3JieMeHTa B napamerpax L[C?

Bomnpocel k 3Kk3amMeHny
4 kypc

1. ®yHKIMOHANBHBIE CXeMBI paauornepeaaromux ycrpoicts (PITY).
2. OcHOBHBIE CCTEMHbBIE, KAUECTBEHHBIE U ClleluabHble TpeboBaHus k PITY.
3. Teneparop c BaemanM Bo30yxaeaneM (I'BB).
4. TlpuHUOMTIHATBHBIE CXEMBI, HA3HaYeHUE U BHIOOD 3riemenToB ['BB.
5. AxtuBHBIC 35eMeHTHI (AD) 'BB, ux mapaMmeTpsl u XapaKTepUCTUKH.
6. I'BB c pezoHaHCHBIM K0JIeOAaTEIbHBIM KOHTYPOM.
7. YMHOXUTENN YaCTOTHI.



8. Bri0op yrina orceuku B I'BB u criocoOs! ero cxeMHOro odecrieueHus.

9. Bri6op HamnpspkE€HHOCTH pekuMa padotel AD B 'BB.

10. 3aBucumocTts pexxuma padbotsl ' BB ot HanpsikeHuit nutaHus.

11. 3aBucumocth pexxuma padbotel ' BB ot ammuiutyasl curHana Bo30yKaeHUSI.

12. 3aBucumocTts pexxuma pabotsl I'BB ot Harpysku.

13. Bausnue cxembl 'BB u mpoxomgHoi €MKOCTH aKTHBHOTO 3JIEMEHTAa HAa YCTOMYMBOCTH
paboTHL.

14. HeitTpanuzarus Ipoxo HON EMKOCTH.

15. KomneHcamus npoxoaHoi EMKOCTH.

16. Cxembl Ob Ha OMMIOJIAPHBIX TPAH3UCTOPAX.

17. Cxembl OC Ha 3JIEKTPOBAKYYMHBIX TPUOJAX.

18. Kumrouesoii pexxum padotsl [ BB.

19. Kurouesoii 'BB ¢ popMupyrommm KOHTYpOM.

20. burapmonnueckuii ' BB.

21. OcHoBHBIE TpeOOBaHUS, TPEAbSBIIsIEMbIE K 1ersiM cornacoBanus (LC).

22. Cxewmsl u pacuét ['-o6paznsix L[C.

23. Cxewmsl u pacuét T-o6pazubix LIC.

24. Cxewmsl u pacuét [1-o6pa3nbix 1IC.

25. Cnoxenne momHocteld ' BB B mpocTpaHcTBe.

26. ITapamnensHoe BratoueHue AD B 'BB.

27. JlByxtaktHoe Bkitouenue AD B 'BB.

28. MOCTOBBIE CXEMBI CIIOKEHUA/EJIEHUS MOIITHOCTEN.

29. Hcnonp3oBanue (a3oBpamiaresncii mpu CII0KEHUHA MOIITHOCTEH.

30. Astorenepatopsl (Al'), mapaMeTpbl U XapaKTePUCTHUKHU, YCIOBUS CAaMOBO30YXKICHUS
TPEXTOYEYHBIX ABTOT€HEPATOPOB.

31. dakTopsl, AecTabuIM3UpyOIMue 4acToTy Al', U MyTH CHIKEHHUS UX BO3JICHCTBUSI.

32. KsaprieBas cTaOuHM3aIis 9acTOThl aBTOTC€HEPaTOPOB.

33. OcuwuisATopHas cxema KBapleBOro aBTOreHeparopa.

34. ®OubTpoBas cxema KBapIeBOr0 aBTOr€HEpaTopa.

35. VHTepnoasuuOHHBIA CHHTE3aTOP YaCTOTHI.

36. Cunresatopsl yacToThl (CH), X mapamMeTpsl U XapaKTEPUCTHKH.

37. TI'apmonukossiii CU.

38. I'apmonukoBsiii CY ¢ BEIYMTaHHUEM OIIHOOK.

39. Jlexkamubrid CY.

40. Umnynscubrii CY.

41. CY KOCBEHHOTO CHHTE3a.

42. Hudpossie CY.

Bonpocsl k 3x3aMeny
S kypc

Crpykrypnas cxema PITY ¢ ammuryaHoit mogynsiueit (AM).
[Tapametpsr AM.
AM Ha BXOAHOM 3JEKTPO/I.
AM Ha BBIXOJTHOH JIEKTPOI.
KomOunupoBannas AM.
Crpykrypnas cxema PIIY ¢ onnononocnoit moaynsuueit (OM).
[Tapamerpsl OM. CpaBaenne AM u OM.
OunbTpoBoit ciocod hopmuposanust OM curnana.
. @azoBsIii criocod popmupoBanus OM curhana.
10 dazopunbTpoBoit cocod popmupoBanus OM curnana.
11. Ocobennoctu ycunenuss OM cUrHaios.
12. CrpykrypHas cxema PITY ¢ yrmoBoit monyssiiueit (YM).

CoNoOR~wWNE



13. ITapametps! yactoTHOU Moysiuuu (UM).

14. TTapameTpsl dazoBoit Moayssiuu (OM).

15. Ipsamoii cioco6 dpopmuposanus UM curnana.

16. KocBennsiii cioco6 dhopmupoBanust UM curnana.

17. Ilpsamoii crioco6 popmupoBanus @M curnana.

18. KocBennsiii crioco6 ¢popmupoBanust ®M curnana.

19. IMapazutHas ammutyaHas Moayisius (ITAM) mpu YM u ciocoObl €€ yMEHbBIIICHUS.

20. CriocoObI 1 CXEMBbI YIIPABJICHHS YaCTOTOM.

21. Crioco0Obl ¥ cXeMbl yrpaBieHus Ga3oi.

22. lludposeie metoasl moaynsaun: OFDM, COFDM, SOFDM.

23. Ludpossie Mmetonbl moxymsiuu: GMSK, @T, odcernas dazosas moxymsiius, KAM-N.

24. Meroapl M3MEpPEHHs] OCHOBHBIX IIapaMETPOB IMEPeaTYMKOB, BCTPOCHHBIH KOHTPOJIb
apaMeTpoB.

25. llenu 3a1MThI U CUTHAIM3ALIHH.

26. OCHOBHBIEC TPUYNHBI OTKA30B.

27. Oxpana TpyJa 1 OKpY>Karollei cpebl Mpy IKCIUTyaTalluH MepeIaTIHKOB.

28. DBONIONMOHHOE Pa3BUTHE COBPEMEHHBIX TEXHOJIOTHIA PATUOCBS3H U PAJAHOIOCTYIIA.

29. KommnekcHas mukpomunuatiopusanus PITY B pamkax crangapta 6eCipoBOIHOTO AOCTYIIa
802.16m.

30. Kommnekcnas mukpomunuatiopusanus PITY B pamkax crangapta 6ecipoBOIHOTO AOCTYIIa
802.20.

31. KommnekcHas mukpomunuatiopusanus PITY B pamkax crangapta 6eCipoBOIHOTO AOCTYIIA
cereil coToBoi cBs3u 4G.

32. CxeMbl paguoMOAEeMOB Ui HU(DPOBBIX BUAOB MOIYJISALIUU.

Kypcosas padora

KypcoBast paboTa BBIIIOIHSAETCS IO OTHOM U3 TEM:

ITpoextupoBanue PITY ¢ AM.

ITpoextupoBanue PITY ¢ UM.

[IpoextupoBanue PIIY ¢ OFDM.

[Ipoextuposanue PITY ¢ COFDM.

ITpoextuposanue PITY ¢ SOFDM.

[Tpoextuposanue PITY ¢ GMSK.

[Tpoextuposanue PIIY ¢ opcetHOl da3oBoit Mogysuei.

3amaHue Ha KypcoBYIO palOOTy COIEPKHUT TEXHUUYECKHE TpeOOBaHUS, NMPEIbSIBISEMbIE K
IIPOEKTUPYEMOMY MEPENATUHKY.

[TosicuutenpHas 3amMcka K KypcoBOMl paboTe [OJDKHA COJEep)KaTh 3a/laHue, KpaTKoe
TEXHUKO-3KOHOMHUYECKOe 000CHOBaHUE, Pa3padOTaHHYIO CTPYKTYPHYIO CXEMY MPOEKTUPYEMOTo
yCTpOHCTBa; OOOCHOBAaHHBIM BBHIOOP THIOB M HOMHHAJIOB AKTHUBHBIX 3JIEMEHTOB, CXEMHBIX
peLIeHU, 3JIEKTPUYECKUl pacdyeT MapaMeTpoB OCHOBHBIX KacKaJoB YCTpoicTBa (B T.d.
BBIXOJHOTO M KacKaja ¢ MOAYJSIMEH), KoneOaTelbHONM CHUCTEMbl Ha BBIXOJE IepeaaTdHka,
MOJIHYIO MPUHIUIHAIBHYIO JIEKTPUUECKYIO CXEMY PACCUUTHIBAEMBIX KAaCKaJ0B, ClelU(DUKAIIIIO
K cxeme ¢ 000CHOBaHHEM BHIOOPA JIEMEHTOB.

[Ipu mnpoexTHpoBaHMU AOIDKHBI coOmonatbes TpeboBanuss Hopm, T'OCT, a Taxke
pexomenpannn MKKP, oTHocsmmecs k mnpoekTupyemMoMmy ycTpoucTBy. Kommekryromue
U3JeNUsl  JIOJDKHBI BBIOMPATHCS COTJIACHO HOPMATHUBHBIM JOKYMEHTaM M YAOBJIETBOPSATH
tpedoBanusim 'OCT.

OdopmiieHne  TMOSCHUTENBHOM  3alMCKM W NPUHIUNHAIBHON  CXEMBl  JIOJDKHO
cootBeTcTBOBaTh TpeOoBaHusiM ECKJI. O0beM MosiCHUTETbHOM 3alTMCKH JOHKEH OBITh TPUMEPHO
20-35 nucToB BMECTE C BIOKEHHBIMH CXeMaMu U Tpadukamu. I'paduueckast 4acTh BBITOIHIETCS
Ha jguctax A4 (mpu HeoOxomumocTH - A3, A2, Al).



3amaHue Ha KypCOBYIO padoTy

MMHUCTEPCTBO OBPASOBAHU S POCCUICKON ®EJIEPAITUN
Cypryrckuii rocynapctBeHHbiii yauBepcutet (Cypl'Y)
ITonuTeXHUYECKUI UHCTUTYT
Kadenpa paarosnekTpoHUKHU U 3JIEKTPOIHEPTETUKI

PACYET PAIMOITEPEJJATUMKA C MOJIYJISILIUEN

3AJIAHUE
K KypCcOBO# paboTe 1o JUCIHUILINHE
«Panuonepenaroniye ycTpomucTa»

1. Crynenry rp.

2. CpOK ciauu CTyACHTOM 3aKOHYCHHOI'O IIPOCKTA

3. Ucxonnble JaHHBIE K TPOEKTY
3.1. Haznauenue

3.2. MoIIHOCTh Ha BBIXOJE MepeaTInKa Bt
3.3. PaGouas jyiriHa BOJIHBI (JIMAITa30H JIJTUH BOJIH) M
3.4. Ilosoca 4acTOT MOIYJIMPYIOIIETO CUTHAJA I'm

3.5.I1apameTpsl MOTyIALIUN
3.6.ITapaMeTpbl aHTECHHBI

3.7.

4. CopeprxaHue MOSICHUTEIHLHOM 3aITUCKH

4.1. BeiOop 1 000CHOBaHUE CTPYKTYPHOI CXEMbI pauonepeaTdynKa.

4.2. Pacuet pexxuma MOTYJISIIMU U MOJTYJIIIIAOHHON XapaKTEPUCTHKHU.

4.3. PacueT NpUHIUIUATBHBIX CXEM KAaCKaJIOB BBICOKOM YaCTOTHI.

4.4. KOHCTpYKTHBHBIN pacyeT 3JIEMEHTOB BBIXOJHOTO KacKaja.

4.5. Onpepenenne mapaMeTpoB UCTOUHUKOB TUTAHUSI.

4.6. Panuonepenatuuk ¢ moaynsiued. CxeMa CTpyKTypHas AJIeKTPUUECKasl.

4.7. Panuonepenatuuk ¢ monyisiued. Cxema IpUHIIMIHATIBHAS HJIEKTPUIECKasl.

KoHTpoJbHbIE 3aaHNs 17151 KypPCOBOil padoThI

1. Onpenenure rpannyHoe HanpsbkeHHe U, rp OMMOJSPHBIX TPaH3UCTOPOB MPU U3BECTHOM

COIIPOTHUBIICHUH HACBIIIECHUS [qc A1 MAKCUMAJIBHOTO TOKA Imax.

No THTI Imax, A lac, Om Ui op, B
1 2T980A 15A 0,2

2 2T930b 10 A 0,25

3 2T942A 3A 0,5

4 2T3115A-2 8,5 MA 35

2. Ompenenute aMITIUTYLy HamnpspkeHHS BO30YKACHUS Usoss, €CIIM aMIUIMTYIa HWMITYJIbCA

KOJIJIGKTOPHOTO TOKa paBHa 3 A, KpyTH3HA MPOXOJHOM XapaKTepUCTUKU S TpaH3uctopa 6 A/B,
HanpsbKeHue cMmelleHus Eq, Ha 6a3e paBHO HanpspKeHUo 3anupatus Uome KOJIJIEKTOPHOTO TOKA.

3. BB paGoraer B HemoHampspk€HHOM peknMe. Kak Hago HM3MEHHTH TpeaiaraeMblit

napameTp, YTOOBI PEKHUM CTaJl KPUTUYCCKUM.

a) OTIHparoIee HAPSDKEHUE CMEIeHHs Ha 0ase;
0) HanpsDKEHUE KOJIEKTOPHOTO MUTAHUS;

B) aMIUTUTYly HANPSDKCHHS BO30YKICHNUS,

') pE30HAHCHOE COMPOTUBJICHHE KOHTYpA.



4. Kak U3MEHUTCS YroJl OTCEUKU MPHU YBETHMUECHUH aMIUIUTY/bl HANpsHKEHUS! BO30YKICHHUS,
€CIIM HaYaJIbHBIN YTOJI OTCEYKH PaBEH:

a) 45°;

0) 90°;

B) 135°;

r) 180°?

5. Kakue tunsl L{C ucnons3yor B:
a) namrioBbix ['BB;
6) 'BB Ha OUnonsipHBIX TPAaH3UCTOPAX;
B) 'BB Ha moneBbIX TpaH3uCTOpax
JUIsl y4€Ta apa3suTHBIX AJIEMEHTOB aKTUBHOTO 3JeMeHTa B napamerpax L[C?

6. Beixonnast MmotHocTh AM mepenatyuka B pexxuMe Motdanus paBHa 25 Bt. Onpenenure
CpelHee 3a Mepruoj MOAYJIUPYIOIIEH YacTOThl 3HAYEHUE BBIXOJHOW MOIIHOCTH, €CIHM TIyOuHA
monymsauuu m = 0,5.

7. Momnocts, notpedisiemast ['BB, paBaa 50 Bt. Onpenenute konedaTeibHYI0 MOIIHOCTh
npu ka7 = 0,77

8. Ompenenute yncno kananoB OM, AM, UM, koTopeie MOKHO Pa3MEeCTUTh B AMAINIA30HE
yacToT oT 28 10 29 MTI'n. [lonoca monynupyromux yactoT oT 300 1o 3400 I'u, neBuanus 4acToThI
5 kI'n, a mpomexyTok mexay kaHaiamu — 900 I'w.

9. Ompenenure OTHOCHTENIFHOE M3MeHeHHEe 4acToThl UM reneparopa [uis oOecrieueHHs
nesuanuu 50 k[’ Ha BeIXOJE Tpex yTpouTeneil yactorel. Yacrora 3amatomero reneparopa 10,0
MI 1.

10. Ompenenute 3¢ dexTuBHYIO MUPHHY criekTpa UM-curHana, eciy JeBUaIHs YaCTOTHI
pasHa 50 xI'11, a monmoca Mogynupyrommx yactot pasHa 31...15000 I'a.



