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1. HEJIH OCBOEHUA JUCHUITTIMHbI

LlenssMu ocBOEHHUSI TMCIUILIMHBI "Paguonepenaronye ycTpoicTa” SBISIIOTCS:

1. IlpuobpereHune 3HaHUS, YMEHUSI M HABBIKOB, 00ECHEYHMBAIOIIUX JOCTHKEHHE IieJled OCHOBHOM
00pa3zoBaTebHON MPOrpaMMBbl IO HANIpaBIEHUIO «PaguoTexHUKa».

2. [ToaroToBKyY B 00JaCTH PaIMOTEXHUKU U UHPOTEICKOMMYHHUKAIUH JJIs PELIEHUS 3a7a4 CO3/1aHus
HOBOM U COBEPILICHCTBOBAHUS CYLIECTBYIOLIEH NTEPEJAOIIEH paJHOTEXHUKH U TEXHOJIOTHH.

3. O3HaKOMJIEHHUS C COBPEMEHHON METOA0JI0THEN HAYUYHO-TEXHUYECKOTIO TBOPYECTBA.

4. IloaroToBKa /s UCMOJIB30BAHUS PAAUOTEXHUYECKUX 3HAHUM [IPU PELICHUH IIPAKTUYCCKUX 3a/1a4
10 pa3paboTKe U FKCILIyaTallkid CUCTEM. YCTPOHUCTB M KOMILIEKCOB PaIHOTEXHUYECKOT 0O MPOdHUIIs.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucuuninuHa «Paguonepeaaouie yCTpoHCTBa» OTHOCUTCA K IMCUMILIMHAM BapHaTUBHOM 4acTH
(b1.B.JIB.10).

B3aumoceasw c Opyzumu oucyuniunamu

Jucuuruimna «Paguonepenaromuye ycTpoWCTBa» HENOCPEACTBEHHO CBf3aHA € JAMCLHMIIIMHAMHU
«Ucrtopus», «Martemaruka», «PaguorexHudeckue e U CUTHAIBI» U ONUpAeTCs Ha OCBOECHHBIE TIPU
U3yUEHUH JaHHBIX JUCLMIIIMH 3HAHUSA U YMEHHUS.

Heo6X0auMbIMU  TIPEAIIECTBYIOUIMMH TUCHUIIMHAME [T JuciuIuinHel «Pagnonepenatomme
YCTPOMCTBAY SIBJISIOTCS JAUCHMILIMHBI PO(ecCHOHAIBHOrO 1HUKIa: «OCHOBBI TEOPUH LENeh», «DieK-
TPOHUKA».

3. KOMIIETEHIIUHU OBYYAIOIIEI'OCs, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUA JUCHUIIVIMHBI (MOAYJIA)

B pesynbrate ocBOCHMs AMCUMILIMHBI «Panuonepenaromue ycTpoicTBa» 00ydaroluUiics J0IKeH 00-
Ja/1aTh CAEAYIOIUMH npodeccnoHaibHbIMHA KomneTeHnusamu (OK u I1K):
®  CIIOCOOHOCTBIO K CaMOOpraHM3aluy U camooOpasoBanuio (OK-7);

¢  CrOCOOHOCTBIO PelIaTh 3aJa4k aHATH3a U pacyeTa XapaKTepUCTHK ekTprdeckux reneit (OITK-3):

B pesysbrare 0CBOSHUS AUCIMILUIMHBI OOYYAIOIIMIACS JT0DKEH JEMOHCTPHPOBATH CIIEAYIOLIME Pe3yIlb-
Tarbl 00pPa30BAHMSL:
1) 3HaTh: 00 OCHOBAX CXEMOTEXHHUKH PaIHOIEPEIAIOIINX YCTPOUCTB, METOIaX H Cpe/ICTBaX MoJyye-
HUS. XpaHeHus U 00paboTku HH(popMmaluu. o popmax npeacTaBIeHUs] CUTHAIOB. O METO/1aX CJI0KEHUs
MOULIHOCTEH, O MeTO/1ax reHepupoBaHus pajnocuruaioB (OK-7);
2) ¥YMeTh: COCTaBIISATh IUIaHbl YKCIIEPUMEHTOB. OCYIIECTBISATH MOMCK MH(DOPMAILIMK ¢ UCITIOJIL30BAHHEM
MH(])O]’)M&LIMOHHI)]X CUCTEM. IIPpAaBHUJIbLHO 06pa6aTbIBaTb U TpCACTAaB/IATL PE3YJILTATHI uccuenonzalmii.
paspalarblBaTh IPAKTUYECKHUE CXEMBl YCTPOUCTB nepegadu cursaiion (OI1K-3);
3) Baagerp: OCHOBHBIMH HaBBIKAMH I10JIy4€HHsA, 00pabOTKH, CHCTEMaTH3aldd M aHajlu3a CHIHAJIOB,
npueMaMu 0OpabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX. HHMopMalued o dopmax IMpe/CTaBIeHHUs pe-
3yJbTaTOB HCCIEJI0BaAaHMH, METOJAaMM IPOEKTUPOBAHMS YCTPOMCTB mnepenayn uHbopmanuu (OK-7;
OIIK-3).



4. CTPYKTYPA U COAEPKAHUE JUCUUTIVIMHBI (MOZAYJIS)

OO1ast TPy 10eMKOCTh JUCLMILIMHBI COCTAB/ISET 7 3a4€THBIX €IMHMIL, 252 Jaca.

Buasl yuebHoM paboThI. BKIIIO- Dopmbl Te-
Yasi CaMOCTOSITEeIbHYIO paboTy O6sem KYIIEro
CTY/JICHTOB . | KOHTpOJIs
y4eOHOU
U TPYAOEMKOCTD (B Yacax) yCIeBaeMo-
g paboTshl, 6T
No Paznen (Tema) 3| 3 219 |8 2AM ce-
gl © = S | = HUHTEpaK-
n/m JUCLUTIIIUHBI 5| w - & a A Mecmpa).
SR = Q % ) O < | THUBHBIX bopma
5} 2 = Tz & — | METOJO0B | p
- 5) 3 s 2| © = 7, | mpoMmeKy-
S| =] &8 = | (Byacax /| r
5 s | & | p | TO4YHOWM
e 2 £ o) | i
2 g = | arTecTaluu
(=9 s |2 : -
= = | ! (no ce-
Mecmpdam)
1. | Beenenue. 6 |1 2 2 2 4/100
Hcropus paguonepe-
JAFOLTUX
ycrpoiicTB(PITIAY)
2. | DiemeHTHas Oa3a 6 |2 2 2 4 8 8/50
PITAY
3. | I'eneparopsl BHEmHETO |6 |3 2 2 8 4/100 PeiiTuHr-
B030yxaenus (I'BB). KOHTPOJIb
Nel
4. | Kospduuuenrts: bepra | 6 | 4 2 12 |4 6 8/50
5. | Pexumsbl pabotel IBB | 6 | 5 2 2 8 4/100 |
6. | Xapakrepuctuku BB | 6 | 6 2 2 4 6 8/50 PeitTuur-
KOHTPOJIb
No2
7. | MeTto/ibl Cll0KEeHUs 6 |7 2 2 6 4/100
MOLIHOCTEH
8. | ABTOreHeparopsl 6 |8 2 2 4 6 8/50 PeiiTunr-
KOHTPOJIb
Ne3
9. CuHTE3aTOPhI YAaCTOTHL | 6 | 9 2 2 4 8/50 3auer
10. | Metoab! ynpasiieHus 6 |10 |2 2 1 4/100
KoJIeOaHUSIMU
11. | AMniuTynaHas monynsa- | 6 | 11 | 2 2 < 6 8/50 Peiitunr-
U U MOJYJIATOPHI. KOHTpOJIb
OHOMONIOCHAS MOLIY- Ned
JSIUS
12. | YrioBble BU/IbI MOAY- 6 |12 |2 2 6 4/100
NALUH ]
13. | Moaynaums pacumpe- | 6 | 13 2 2 4 ) 8/50
| HHEM ClieKTpa I B
14. | MeTojbl 1uckpeTHsa- 6 (14 |2 2 6 4/100 PeiiTuHr-
LMY ¥ KBAaHTOBAHHUS KOHTPOITb
CHTHAJIOB Ne5
15. | Llndposbic MecTO B 6 |15 |2 2 4 6 8/50

(Y]




moaynsauun BPSK,
QPSK, QAM u jp.
16. | KoqupoBaHue curua- 6 |16 |2 2 6 4/100 PeiThnr-
JIOB KOHTPOJ1b
e Ne6
17. | Panuonepenaromue 6 |17 |2 2 6 8/50 KT
YCTPOMCTBA PA3IMUHO-
IO Ha3HA4YCHUs
18 | llepcnextussl PITAY 6 |18 |2 2 2 4/100
Bcero 36 | 36 99 KIT | 108/67% | Dx3ameH.
KII

5.1. AKTHUBHbIE M HHTE€PAKTHBHBIE (POPMBI 00y UEHH S

C uesnpto (GOPMHPOBAHHMS M PA3BUTHs NMPOGECCHOHATLHBIX HABBIKOB CTY/IEHTOB B y4eOHOM
IPOLECCe UCIOJB3YIOTCS aKTUBHBIE MU MHTEPAKTUBHbIE (DOPMbI IPOBEJICHUS 3aHATUI B COYETAHHM C
BHEAYJAUTOPHOH paboToM: (JabOpaTOpHBIC U MPAKTHYECKHE 3aHSITHS. KOHTPOJIbHBIE Ay IMTOPHbIE pabo-
Thl. HHJIUBH/IyaIbHbIE JoMalHUe paboThl). OOBbEM 3aHATHIA. MPOBOANMbBIX B HHTEPAKTUBHBIX (popmax.
COCTABJISET 2 Yaca KOHCYJIbTAIIMOHHbBIX 3aHATHH (BHE pPAacHMCaHHUs). KOHTPOJbHbIE padoThl 4 yaca (Ha

JIEKIITMOHHBIX 3aHATHUSIX ).

5.2. CamocrosiTe/ibHas padoTa CTy1€HTOB

CamocrositeabHas

IIPOEKT.

(BHEAyIUTOpHAas)
TEOPETUYECKOTO MaTepuasla MpH MMOJArOTOBKE K BBINOJIHEHHUIO U 3allUTe JIADOPATOPHBIX 3a/laHHM. a
TaKKe IPYU BBIIOJHEHHH KYpPCOBOI'O IpOEKTa M HMHIMBHUIyalbHOM aomainHeid pabotbl. OcHOBa
CaMOCTOSITENIbHOM paboThl - H3Y4YEHHE JHUTepaTypbl IO PEKOMEHJOBAHHBIM MCTOYHHUKAM U
KOHCIEKTY JEKLIMHA, aHAJIN3 TEOPETHIECKUX IOJIOKEHUH NPUMEHHUTENbHO K 3aJaHUIO Ha KypCOBOH

5.3. MyabTuMeauiHbIe TeXHOJOTHU 00yYeHHUs

5.4. Jlekuuu npur/iameHHbIX CeUATHCTOB
B pamkax yueOHOro Kypca npeaycMOTpPeHbl BCTPEUH € MPeJCTaBUTEIIMU POCCUMCKUX U 3apy-

Bce JieKIIMOHHBIC 3aHSTHS [IPOBOJIATCS B BUJE MPE3CHTALIMN B MYJbTHMEIHHHON ay/IMTOPHH C
MCITOJIL30BAHUEM KOMITBKOTEPHOIO MPOEKTOPA U NpeJCTaBieHueM OT 15 10 40 ciraijioB no KaAxioi
jekuuu. CTyJeHTaM MPeJI0CTaB/IsieTCss KOMIIBIOTEPHbBIH KypC JICKIIUH.

CTYACHTORB

O€KHBIX KOMIIaHUH, BBICTYIUICHHUS U JICKIITHU CHCIHUAIMCTOB, B YACTHOCTH:

¢ Ynen-koppecronnenta PAH. nokrtopa TexHW4eckux Hayk, mpodeccopa HayuHo uccienosa-
TeabCKoro teneBusnoHHoro uHcrturtyra PAH 10.b. 3y6apesa;
e JIOKTOpa TEXHHYECKHUX Hayk. npodeccopa HuxkeropoJackoro rocy1apcTBEHHOIO YHUBEPCUTETA

umenu H.U. Jlob6auerckoro M.5. Oprnosa;

e JIOKTOpa TEXHHYECKMX HayK, npodeccopa SpociaBcKoro rocyJapCTBEHHOIO YHHBEPCHUTETA

umenu I[1.T". Jlemunosa FO.A. bproxaHnosa.

5.5. PeiiTuHroBas cucremMa o0y4yeHust

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

BKJIKOYACT

3aKpPEIJICHUC

PelTHHI-KOHTPOIIE TPOBOINTCS TPH paza 3a cemecTp. OH npejanosiaraeT OHeHKY
CYMMapHbIX OQJIJIOB 10 CJIEIYIOUIMM COCTABIISIIONIMM: aKTHBHOCTb HA KOHTPOJIBHbBIX 3aHSATHSX!
Ka4eCTBO BBIINOJHEHUs JOMAIIHUX PEHTUHIOBBIX 3a/1aHUi U 1a00paTopHbIX padoT.




6. OLHEHOYHBIE CPEIACTBA JIJIsi TEKYIIEIO KOHTPOJISA YCIIEBAEMOCTH,
MPOMEXYTOYHOU ATTECTAIIMM IO UTOTAM OCBOEHMS JUCHUILUIMHBI U
YYEBHO-METOJAUWYECKOE OBECIHEYEHUE CAMOCTOSTEJIBHONU PABOTHI
CTYJAEHTOB

6.1. Boripochbl peHTHHT — KOHTPOJIS

Bonpocel pedTHHT — KOHTpOJIst Nel
. Beibop yria orceuku mist ['BB.
. Xapaktepuctuku [ BB B He1oHaNpsiZKEHHOM peKUMe.
. Xapaktepuctuku ' BB B nepeHanpsikeHHOM peKuMe.
. Xapakrepuctuku ' BB B kimoueBoM pexume.
. YMHOXKHUTEIN 4aCTOThI HA BapaKTOpax.
. CorylacoBanue UMIIEAHCOB HA BXO/Ie U BbIxoj1e [ BB.
. TpexTo4euHble aBTOI€HEPATOPBIL.
. KBanToBBIE reHEpaTOpHI.
9. ABroreneparopsl CBY Ha T1aBUHHO-IIPOJIETHBIX JUOJAX.
10. I'eneparopst CBY Ha muonax I'anHa.
11. ABTorenepaTopsl Ha akTHBHbBIX 1eMeHTax CBY TeXHUKH (MarHeTpOHbL, THPOTPOHBI).
12. TIpssMble METO/IbI CHHTE3a CETKH YacToOT.
13. AKTMBHbBIE METO/IbI CHHTE3a CETKH 4acTOT.
14. MocToBble cxemblI ciioxkeHns MotnHoctei ['BB.
Bonpockl peHTHHI — KOHTpOJ/Isi Ne2
15. CuHTE3aTOPBI C BHIYUTAHUEM OLIMOKH.
16. JIByXypoBHEBbIE CHHTE3ATOPbI YaCTOTHI.
17. CxemorexHuka MouHbix ['BB.
18. 3aumra 'BB oT u3MeHeHuit Harpy3Ku.
19. ®eppuToBble BEHTHIIN.
20. @eppUTOBBIE HUPKYIATOPSI
21. AHaJIoroBble METOJIbl MOJTYJISILIUH.
22. MoaynsaTopbl aHaJIOrOBBIX CUTHAJIOB.
23. Jluckperusaius U KBaHTOBaHUE CUIHAJIOB.
24. lludppoBbie METOIBI MOLYJIALIUH.
25. KopupoBaHue CUTHAJIOB.
26. MeTo1p1 TOMEX0YCTOHYHMBOIO KOJIUPOBAHUS
27. Metoabl kpuntorpapuu.
28. Moaynsatopsl BPSK u QPSK.
Bonpoceb! peiiTuHr — KoHTpOass Ne3
29. MeToapl MOIYJIALMM C MOBBILLICHUCM CKOPOCTH Mepe/iadn HH(pOpMaIHu.
30. MeToapl MOJYJISIIUY C paCUIMPEHUEM CIIEKTpa.
31. MHOKeCTBEHHBIH 10CTYM /Uit @DOHEHTOB.
32. CrangapTel 6€CIIPOBOJHOIO JOCTYIA.
33. Knaccudukanus quana3zoHOB 4acTOT.
34. TpaHCnIOHAEPHI CITyTHUKOBOH CBSI3H.
35. Paguo v TeneBeliaTeIbHbIEe NEPEIATUUKH.
36. [lepenaruuku paguopeneiHbIX JIMHUN CBSI3U.
37. Manunynsauus AUM -1 u AUM -2.
38. Manunynsuus ®UM — 1 u OUM - 2.

6.2. Borpocel K K3aMeHy

1. Pa3jioxkeHue KOCUHYCOUAAIBHOIO UMITYJIbCA.
2. HHCKPGTH?&UHH U KBAHTOBAHHE CHUTIHAJIOB.
3.A

HaJIOroBbI€ U LlM(prBble METOAbI MOAYJIALINHA.

N B W N -
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4. Kosh¢puuueHT nosae3Horo IeHCTBUsI FTeHepaTOPOB C BHEIIHUM BO30YKIEHHEM.
5. Pesxumbl paboThbl FeHEPATOPOB C BHELIHUM BO30YKICHHEM.

6. QAM — MHOroypoBHeBas KBaJpaTypHas aMIUIMTYyHast MOy LS.

7. AByXypOBHEBBII CHHTE3aTOP YaCTOTHI.

8. CHHTE3aTOp YaCTOTHI C BHIYMTAaHUEM OILUOKH.

9. DHepreTHyeckre xapakTepucTuku I'BB B HEJOHANPSIIKEHHOM pexUME.

10.
11.
. MeTo aKTMBHOIO CMHTE3a CETKH YacTOT.
13.
14.
15.
13.

14.

12

15

l

- 180",

DHepreTUuecKue Xapakrepuctuku 'BB B nepeHanpskeHHOM pexuMe.
Monynsuus QPSK MHTepnonsuuoHHas cxeMa Bo30yIUTENS YaCTOTHI.

Tunosbie cxembl 'BB ¢ OD u ¢ Ob.
MeToabl C/T0KEHHUSI MOLIHOCTEH.
V3KOMOJOCHbIE LIEMH COrJlacOBaHMS.
TpexToyeyHble aBTOr€HEPATOPbI.
InpokononocHble UM coriacoBaHMs.

. I[leeBnocnyyaitHas nepecTporka paauo4actoTel — Moayasuus [TTPY
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.

CuH(}a3Hble MOCTOBbIE CXEMBI.
VYMHO)K€HHE 4aCTOThl, YMHOKHUTEJIA Ha BapaKkTOpax.
AMIUTMTYIHAst MOAYJISLIUSA CMELICHUEM.
KosnnekTopHas aMIuIMTy AHas MOy JISLIMSL.
DuUnbTPOBO# €OCOO OAHONOIOCHOH MOYJISILIUH
Da30KOMIIEHCALIMOHHBIH cIOCOO OTHONOIOCHOH MOIYJISLIMH.
[TpsiMOii ¥ KOCBEHHBIN METO/bI YACTOTHONW MOYJISILIMM.
YacToTHast MaHUMYJISILUSA ¢ MUHUMaJIbHBIM ciBUrom - YMMC.
®dasopas tenerpapus, ODPT.
Monaynsuns BPSK
Monynsiums NpsiIMbIM pacliMpeHHeM CreKkTpa

6.3. 3aganus u tectol KOHTPOJst CPC no gucuuminue
KakoB peKOMeH/1yeMBbIil yrojl OTCEUYKHU /ISl MOIIHBIX F€HEPATOPOB C BHEIIIHUM BO30YKACHHEM

-70" - 110",
- 90",

2

Kakue BaxkHbIe yCI0BUS HEOOXOUMMO BBIIOIHUTS /IS YCIIELIHOM pabOThl TPEXTOYEUHOTI'O aBTOre-
Heparopa?

HUMeTh CTAOUIIBHOE TUTAHHUE,

obecneunTs OanaHce (a3 ¥ aMIUIUTY/,

HE UMETh B CXeMe QHIIbTPYIOLIHNX IIeTICH.

Kak onpepenuts k03 HuieHT nose3noro AeicTBUs BeIXOAHOM Henu [ BB?

U3 BBIXOJHON MOIITHOCTH BBIYECTH BXOIHYIO,

NOJIE3HYIO MOLIHOCTb ITOJIEJTUTh Ha MOTPaYeHHYIO,

NEPEMHOXHUTE KO3 PUIIHEHT MCIIOTB30BaHUS KOJIJIEKTOPHOI'O HANpsDKeHUs Ha KOs duuueHt dop-
MBI KOJUIEKTOPHOTO TOKA U MOJIEIUTE Ha JIBa.

Kak omnpenensior HauJIy4Iii yroj OTCeUKH JUIS TPAH3UCTOPHBIX YMHOKHTENEH yacToThl B N pas’

120N,

- 90'N,

1

360"/N.

[Touemy MolLIIHBIE TeHEpaTOPBI HAa OUIOJSPHBIX TPAH3UCTOPAX MOTYT paboTaTh ¢ HYJICBbLIM BHEIII-
HUM CMelIeHHEeM !

cMeleHue obpa3yercs npu BeIIpsaMieHHH BxoaHoro BU curuaiia,

TPaH3UCTOP MOXET paboTark 6€3 CMelleHHs,

cMelieHre GOpMUPYETCs 3a CUET HEOCHOBHBIX HOCHUTEJICH TIPH MTPOXOKACHHH KOJIEKTOPHOTO TOKA.
B kaxom pexxuMe paboThl MOITHOTO YCHIMTEIIBHOIO Kackala y aKTUBHOIO JIEMEHTA MOBbIIIICHHBIE
BXOJ/IHBIE TOKH?

B HEJIOHAIIPSIKEHHOM,

B KPUTHYECKOM,



B [I€PEHAIPSKEHHOM.

Kako#t pexxum pabotsl [' BB Ha3biBaloT KpUTHUYECKUM

KOT'JIa IMEIOTCS IOBBIIIEHHBIE BXOAHBIE TOKH,

IIpU KOTOPOM MMITYJIBCHI BBIXOAHOI'O TOKA OIpaHHYEHBI 10 aMILIUTYAE.

KOTJIa KCIIOJIB3YETCs TOJIbKO JTUHEHHBINA YYaCTOK BBIXOJHOH JIMHAMUYECKON XapaKTePUCTUKH.
YT0 Takoe cTabUIbHOCTH YaCTOThI aBTOreHepaTopa’

BEJIMYMHA yXO0/1a 4YaCTOThI I0/IEJICHHAs Ha €€ HOMUHAIbHOE 3HAYEHHE,

OTKJIOHEHHE YaCTOThI OT HOMUHAIBHOI'O 3HAYECHHS,

MOJ1yJIb OTKJIOHEHHUS 9aCTOTBI.

[ToueMy TpeXTOYeUYHbIE aBTOT€HEPATOPhI HE HArpy’kKaroT Ha HU3KOOMHBIE Harpy3KH~’
Ha HU3KOOMHBIX Harpy3Kax Maja BeJIUYMHA HalPsKEHHS,

CHHKaeTCsl JOOPOTHOCTh KOHTYPHOM CHCTEMBI TPEXTOUYEYHOTO aBTOI€HEpATOpa.
BO3MOJKHA T'€HEepalMsl Ha Pa3JIMYHbIX YacTOTAaX.

. KakxoBa cTaOuIbHOCTD YaCTOTHI KBApLEBBIX ABTOI€HEPATOPOB’

107,
1()-1()
107,

. KakoB MoeT 6bITh K03 puuneHT TpaHchopMalii COIPOTUBIIEHUI OJHOIO Y3KOIMOJIOCHOIO 3BEHA

I' vy I1 Tuna?
25,

100,

150.

. [oyemy pekoMeHAYIOT BbIOMPATh KO3GGHUIHMEHT TpaHCHOpPMALIK CONPOTUBIIEHUH /UL OJHOIO

3B€Ha Y3KOIOJIOCHOH [eNH coryiacoBaHus He Bbie 107

HHaye MmI10xod K03 PUIHEHT nepesayn 3BeHa,

JUTS peali3allid MaKCUMaIbHOT0 K03 duuuenTa GuibTpaum,

B IIEJISIX COKPAIIEHHUS KOJTMYECTBA JIEMEHTOB B IIETIH COTJIaCOBaHMS.
3aueM MpOCTEMINNE 3BEHbs COTJIACOBAHUS BKIIIOYAIOT MOCIIE0BATE/ILHO
JUIsL paciiMpeHnst paboyei MoJI0Ckl 4acToT.

JUIS YBEJTHUeHHs KOYPPULIHEHTa PUIBTPALIHH.

4TOOBI OJYYUTh 00JIBIION KO huIMeHT Tpanchopmaliui CorpoTUBIICHHH.
YT0 M03BOJIAIOT ONpEaesIuTh ypaBHeHUust ®aHo?

KOY(PUIMEHT OTpakeHHsl CUTHANA JUTsl 3aJaHHOM 110JI0ChI COIJIaCOBAHUSL.
K03 GHUIMEHT Nepelauy Lelly COIIaCOBaHUs 10 MOIIHOCTH,

BEJIMUKHY KO3 dunrenTa Guibrpanuu.

. B yem HenmocTaToK IMHPOKOITOJIOCHBIX TpaHC(l)OpMaTopOB COITpOTI/IBJ'IeHI/Iﬁ C MarHUTHBIMHU CBA35-

Mu?

HE OCYIIECTBISAIOT (PUIbTPALIMIO CUTHAJIOB,
JIOPOTH ¥ CJIOXHBI B U3TOTOBJIEHUH,

TpeOYIOT CIIOKHBIX aHAIUTHYECKUX PacYEeTOB.

. B uem HeI0CTaTOK MHUPOKOIOIOCHBIX TPaHCHOPMATOPOB COMPOTHBIICHUH THIIA [UIMHHBIX JIMHUH

UMEIOT O0JIbIINE TabapuUTHl,

HE OCYUIECTBIISIOT QUIBTPALUIO CUTHAJIOB.

[0C/Ie HarpeBa TePSIIOT CBOU CBOUCTBA.

B deM J10CTOMHCTBO CHH(A3ZHBIX CXEM CJI0KEHHS MOIIHOCTEH
MO’KHO CKJIaJIbIBaTh HEOTPAHUYEHHbIE MOLTHOCTH.

MOKHO CYMMMPOBATh O0JIBIIOE YUCIO UCTOUHUKOB.

MNPOCTOTA CXEMHOH pealn3alliy.

. B 4em HepocTarok cuH(aszHbIX MOCTOBBIX cXeM”

TpeOyIOT CI0KHON HaCTPOUKH,
OaacTHBIE MOTJTIOTHTENN HE COEIMHEHBI C KOPITYCOM.
MO3BOJISIFOT CYMMHMPOBATh CUTHAJBI TOJIBKO YETHOTO YKCIa HCTOUHHKOB.
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19. B 4eM riiaBHo€ JOCTOMHCTBO KBAIPATYPHBIX CXEM CIIOKEHUS MOLIHOCTEH
- HE UMEIOT NPUHUHUITUAIBHBIX OTPAHUYEHHH 110 MOLIHOCTH.
- UMEIOT BLICOKHH KIIJI.
- NPOCThI B U3rOTOBJIEHUH U FKCIUTyaTaLUK.
20). Kaxue orpaHdueHUs HAK/Ia/IbIBAIOTCSA HA MHTEPIOISMOHHbBIA BO30YIMTE b YaCTOThI (cXeMa 3ei-
TJIEHKa)?
- YacToTa JMAra3oOHHOTo reHepaTopa JA0JIKHA ObITh MHOTO OOJIBILIE OIIOPHOM YaCTOTHIL,
- 4acToTa JMara3OHHOro reHepaTopa JoJKHA OBITh MHOTO MEHBIIIE OIIOPHOM YacTOTHI.
- 4acToTa JMana30HHOTO reHepaTopa He JI0JKHA ObITh KpaTHA OIIOPHOM YacToTe.
21. B ueM HeI0CTATOK ABYXYPOBHEBBIX CHHTE3aTOPOB YaCTOTHI
- BBIXOJHBIE YACTOTHI KIMEIOT HU3KYIO CTA0OMIIbHOCTD.
- BBIXOJHBIEC YACTOTHI BCET1a MEHBIIIE OIIOPHOM YaCTOTHI,
- B CXeMe IMPUMEHSIOTCS BEICOKOKaYeCTBEHHBIE (DUIIBTPBL.
22. B 4eM JOCTOMHCTBO CHHTE3aTOPOB YaCTOTHI C BBIYUTAHUEM OLIHOOK?
- cTaOMJILHOCTH JIHANla30HHOTO FeHEepaTopa He BIUAET Ha CTAOUIBHOCTD BBIXO/HBIX YacTOT,
- B CX€M€ HCIOJB3YIOTCS OYEHb MPOCThIe (PUIBTPBLI.
- [POCTOTA CXEMHOW pealin3aluu.
23. Yro Takoe riiyOMHa aMIUIUTYIHOH MO JISILMK
- MPOW3BECHUE aMIIMTY/ MOAYJIMPYIOLIErO CUrHajla U CUTHAJla HECYLIEH.
- OTHOUICHHUE aMIUTHTY MOJYJMPYIOIIEr0 CUrHajla U CUrHalla HECYLIEH.
- OTHOLUEHHME YACTOT MO/YJIMPYIOLIEH U HECYLIEH.
24. B yeM HeIOCTOTOK MOYJISITOpA CMeIIEeHueM
- €CTh OTPaHHYCHHUE HA BEJIMYUHY KO3 duiinenTa Mmoaynsuuu,
- HEoOXOJHUM MOUIHBIA MOIYJIATOP.
- BEJIMKU HEJMHEHHBIE UCKAKEHHUS.
25. B 4em HeI0CTaTOK KOJJIEKTOPHOIO MOJYJIATOpa’
- TpeOyeTcst MOLIHBIA MOLYJIATOD,
- eCThb OTpaHHYCHHUE HA BEJIMYUHY KO3 PHLIMEHTa MOy IALIUHY,
- HeoOXO0JMM aKTHUBHBIN 3JIEMEHT C YETHIPEXKPATHBIM 3a1aCOM 110 MOIIHOCTH.
6.4. Tunosoe 3ajJaHNe HA KyPCOBOH MPOEKT BK/JIW4aeT B cedsn:
1. Pa3paboTky CTpYKTYpHOHM cXeMbl paJHOIepesaloIero yCTpOHCTBA C 3aJJaHHBIMU 110 BapHaHTY T1a-
pametrpamu. [Ipu 2TOoM pazpabaTbiBaeTcsi Besl CTPYKTYpHasi cxeMa nepejaTyuka 10 ypOBHs OT/IEJIbHBIX
KacKa/IoB U BLIOMPAKOTCS TPAH3UCTOPHI JIUISl peallM3alliKi Kax/10ro Kacka/a.
2. Pa3paboTKy cXeMbl IeKTPUYECKON NMPUHIUIIMAILHON BCEr0 pajnolepeatolero yCTpoucTsa. Jie-
MEHTBI BBLIXOHOTO KACKaJa pPacCUMTBHIBAIOTCS U MEepeUYeHb JIEMEHTOB IIPUBOJUTCS TOJIBKO JUISl BBIXO/I-
HOI'0 KackKa/ja.
3. Pacyer BBIXOJHOIO Kackaja nepeaaTdyuka. PaccuuTbiBaeTcst BBIXOJHOM KacKaj nepejaryuka ¢ Hens-
MU COIJIaCOBaHHs 10 BXOAY U BBIXOY.
4. Pa3paboTKy KOHCTPYKIIMH BBIXOJHOI'O Kackaja. PazpabareiBaeTcsd KOHCTPYKIIMS MOHTHPYEMBIX Ha
pajaMaTop IUIaT BXOJHOW M BBIXOAHOM 1ernei cornacoBanus. [IponsBoaurcs 000CHOBaHHbBIH BBIOOP TH-
1a KOH/IEHCATOPOB CXEMBbI H Jipoccesiel. PaccuuThIBaeTCst KOHCTPYKLMS HHIYKTUBHOCTEH CXEMBI.

OTueTHasi JOKYMEHTAIUs K KypCOBOMY IIPOEKTY:

1. TlosicHuTenpHAas 3alKCcKa Ha KypCOBOM IIPOEKT.

2. UYeprex cxeMbl 2JIEKTPUIECKOM NPUHIMIIHAILHON Beero nepefatuuka (Gopmar A3)
3. Yeprex KOHCTPYKIHMH BIXOIHOTO Kackana (Popmar A3).

[TosicHuTenbHAS 3amUCcKa BBITIOJIHSETCS B COOTBETCTBHM C TpeOOBAaHUSAMHU Ha yueOHYHO JOKY-
MEHTAIIMIO W JIOJKHA COJIepkKaTh: 3a/laHMe Ha MPOEKT. BBEJCHUE. PACUETHYIO YaCTh (COJEPKUT paspa-
OOTKY CTPYKTYPHOH M IPUHLMIMAIBLHON CXEM IepeJaTyMKa. a TaKKe IEKTPUUYECKHUI pacyeT BbIXO/I-
HOTO Kackaja C IeMsIMH COrlIacOBaHMs). KOHCTPYKTOPCKYIO YacTh (COJACPKHUT pazpabOTKy KOHCTPYK-
[[MH BBIXOJIHOTO Kackaja U KOHCTPYKTUBHBIM pacyeT MHAYKTHBHOCTEH STOT0O KacKazia).
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Tunosble 3aJaHus HA NPOCKTHPOBAHHE

Ne | Mo [lepectpauBa- | Bun Cko- Moaympyro | Cur | Cra Compo- ['ny-
IIIHO | €Mble HECYIIHE | MOAY- | POCTh [He 4acTo- Haj | OWnb | TUBJIEeHWE | OMHA
CTE, 4acTOTHI B JIAuuMK | 1udpo- Thl, K[ 1 MO- | HOCT | Harpy3ku | MOJy-
Bt yarasoHe BOTO Sy J1st b U BXOJa JIst-
fmun | f makc OTOKA. F F JIs1- ya- HH(pOP- L[UH.
MI'u | Ml Koéur/c | Mmun. | Makc. | LMH. | CTO- MallyHu. m
kl'11 k[ | dBm | 1o OMm
1 100 305 330 OBII | anamo- | 0,05 15 1000 | 10 50 1
TOBBIN
2 20 900 905 | QPSK | 2048 20 {5 50
3 0,5 1900 1920 | KAM- | 8448 1,0 | 107° 50
16
4 500 205 220 | QPSK | 8448 10 i 50
5 300 600 630 | BPSK | 2048 10 107 50
6 2 1450 1480 | BPSK | 2048 50 107 50
7 | 50 | 620 | 680 | BPSK | 8448 10 | 107 50
8 500 450 475 | QPSK 8448 20 107 50
9 400 51 61 UM a”Haio- | 0.1 12 1000 | 107 50 10
TOBBIH
10 | 100 170 180 AM a"daiio- | 0,05 20) 500 10 50 |
rOBBIN
11 | 200 300 310 AM agaio- | 0,05 15 100 | 107 50 1
TOBBIM
12 | 300 390 420 8448 10 10” 50
QPSK
13 | 200 175 235 UM anamo- | 0,05 20 100 | 107 50 10
TOBBIH
14 | 100 250 300 AM agaimo- | 0,05 15 100 | 10 50 1
T'OBBIH
15 | 500 100 150 qM aHaimo- | 0,1 15 100 | 107 50 10
TOBBIHN
16 | 300 120 130 | KAM- 2048 100 10 50
16 ]
17 | 1000 | 290 330 8448 100 10~ 50)
QPSK
18 | 150 70 S0 OBbII 2048 50 10" 50 ]
19 | 100 450 500 yM aHaio- | 0,1 15 100 | 107 50 10
T'OBBIA
20 2 2000 | 2100 | QPSK | 2048 10 107 50
21 7800 | 8200 | BPSK 2048 -10 107° 50
22 1 9000 | 9100 | QPSK | 2048 0 10° 50
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7. YHEBHO-METOJAUYECKOE U UHOOPMAILIMOHHOE
OBECIIEYEHHUE AUCHUITIJIMHbI

a) OCHOBHas JuTeparTypa (6ubauorexa Bal'Vy):

1. Ilepummn B. T. @opMupoBaHue U reHEpUPOBAHUE CUTHATOB B I (POBO# pasuocs3u: YyeGHOE 110-
cobue / B.T. [lepmun. - M.: HUL] UHOPA-M; MH.: Hog. 3nanue, 2013. - 614 c.: - (Boicuiee o6pazo-
Banue: bakanaspuat). ISBN 978-5-16-006703-2.

Pesxxum noctyna: http://znanium.com/ catalog.php?bookinfo=405030

2. Boruenko II. C. YctpoiictBa reHepupoBaHusi U (HOPMUPOBAHHUS CUTHAIOB (pajnonepe/latoline
ycrpoiictea) /Bosuenkoll.C.. lertsapbl . A. - HoBocu6.: HI'TY. 2013. - 108 ¢. ISBN 978-5-7782-2229-
8 Pexum joctyna: http://znanium.com/catalog.php?bookinfo=546296

3. Tuto A. A. [loBbllieHHE BBIXOTHOM MOUIHOCTH YCHIIUTENIECH pajiMoTiepearoluX YCTPOUCTB /
A.A. Tutos. - M.: I'op. munus-Tenexkom. 2013. - 142 ¢. ISBN 978-5-9912-0349-4

Pexum gocryna: http://znanium.com/catalog.php?bookinfo=427832

0) A0MOJIHUTeIbHAA JTUTEepaTypa:

1. 'onosun O.B. YcrpolicTBa reHepupoBaHus, GOpMUpPOBaHUS, ITpeMa U 00pabOTKH CUTHAJIOB:
Yuebnoe nocobue juist By30B / O.B. I'onoBun. - M.: I'op. nunus-Tenekom. 2012, - 783 c¢. ISBN
978-5-9912-0196-4 Pexxum poctyna: http://znanium.com/catalog. php?bookinfo=333203

2. Kupee M. A. [lpakTiueckuii pacueT KacKaJOB YCUJIMTEIEH 3BYKOBOM 4YaCTOTHI Ha IJIEKTPOHHBIX
namnax / M.A. Kupees. - M.: T'op. nmuaus-Tenexom, 2012, - 124 ¢. ISBN 978-5-9912-0227-5 Pexum
nocryna: http://znanium.com/catalog.php?bookinfo=344206

3. Ilepenenkun JI. A. CxeMOTeXHHUKa YyCHIMTENbHBIX YCTPOUCTB: YueOHoe mocodue mis By30B / JI.A.
[Tepenenkun. - M.: 'op. muaus-Tenexom, 2013. - 238 c.: ISBN 978-5-9912-0348-7. Pexxum nocrtyna:
http://znanium.com/catalog.php?bookinfo=427829

4. I'opnuenko B. H. MHorokanajibHble TeJIEKOM-MYHUKAIIMOHHbIE CUCTEMBI: YueOHUK /15 By30B / B.H.
["'opanenko. M.C. Tsepeukuit. - 2-¢ u3a.. ucnpan. u jgomn. - M.: ['op. nuuus-Tenekom. 2013, - 396 c.
ISBN 978-5-9912-0251-0/ Pexum pocryna:

http://znanium.com/catalog.php?bookinfo=411566

B) IEPHOAMYECKHE H3/1aAHUS:

OrevecTBeHHbIE KYPHAJIbI:

e PaHoOTEXHHUKA;

e PagroTexHUKa U 3JEKTPOHHUKA:

e [IpuOopbl 1 TeXHHUKA IKCIIEPUMEHTA!

PedepaTuBHbIE )KypHAJIbI:

e PamnoTexHuKa;

® DJIEKTPOHHUKA.

3apy0exHble KypHAIbI:

e [EEE Transactions on Communications;

e [EEE Transactions on Signal Processing;

¢ [EEE Transactions on Instrumentation and Measurement.

B) HHTePHET-pecypcehl:

1. Kypnan "[IpoextupoBanue U TEXHOJIOIHUS MEKTPOHHBIX cpeacTB” - hitp://ptes.visu.ru

2. Kypnan "Paguorexnuka” - http://radiotec.ru/catalog.php?cat=jrl |
3. http://mexalib.com/view/15117
4. http://znanium.com

8. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUITJIMHbBI (MOAYJISA)

MarepuambHo-TeXHHUeCKOe 0becTieYeHHe TUCIMILIMHBI BKITFOUAET:
. xadepaibHble MYyJIbTUMEHAHBIE cpeacTBa (aya. 301-3 u 335-3);
° HabOpBI CIIAWI0B MO BCeM JEKIUsAM (0T 25 10 60 craiIoB MO KaXA0H JIEKIHH);
° OCHalllEHHAsl MaKeTaMH UL [IPOBEAEHUs IpaKTUUYeCKUX paboT maboparopus (aya. S0la -3)
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Pa6ouas mporpamMma JIMCHHUILIMHBEI COCTaBleHa B cooTBeTcTBHH ¢ Tpeboanumamu ®I'OC BO no

HanpasiyieHuto 11.03.01 - PaguoTexHuka.

= > a
i ,
O S /
\ 77

Pa6ouyro mporpaMmy COCTaBUlI [II.T.H. Ipodeccop A\ P/&;/ Camoiinos AT
(®UO, noanucs) b £~

Periensenr:

['enepanbubiit qupekrop OAO BKbB «Pagunocszny»

K.T.H. %f/ bornanos A.E.

(mMecTo paboThI, nonmn@éldo, MOIMKUChH)

[TporpamMma paccMOTpeHa U 000peHa Ha 3acelaHuU  Kadeaphbl PalMOTEXHUKH H PATHOCHCTEM

Ipotokon Ne & ot . 4 f4. /4 rona S

3aBenyromui kadeapoi ,%/,- Hukutun O.P.

(®UO, noamnuck)

Paboyas mporpaMmma pacCMOTpE€HaA U ouo6peHa Ha 3aCcJaHuu y‘IC6HO-MeTOHI/I‘ICCKOI71 KOMHCCHH HallpaB-

-

neuus 11.03.01 - PaguorexHuka
Ilpotoxon Ne £ ot /&, £, /4 Tona

[Ipencenarens KOMUCCHH e, Hukutun O.P.

3 (®HO. nonmuce)
JJUCT NNEPEYTBEPXJIEHUSA
PABOYEM ITPOT'PAMMBI JUACIHHUITINHBI

Pa6ouas nporpamMma ogo6peHa Ha £ /¢, Qﬁgque&mﬁ rof

[IpoTokon 3aceqanus kadeapsi No }/Z or /. £, /Frona

3aBenyromuii kapeapoi P Huxutun O.P.
/

PaGouas mporpamma onobpeHa Ha y4eOHBIN IO

[TpoTokou 3acenanus kadeapor Ne oT rojaa

3aBenyromui kadeapoi Hukutun O.P.

Pabouas nporpamma onoOpeHa Ha y4eOHBIH roj

[TpoTtoxoi 3acenanus kadeapsr No OT ron

3aBepyromui kadeapoit Huxutun O.P.
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