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1. IIEJIM OCBOEHUA JUCHUITJIMHBI

[{ensMu OCBOCHHUS TUCHMIUTMHBI "MeTo/ bl U yCTPOHCTBA Hepe/iady CUTHAIOB" ABIIAIOTCH:

1. [IpuoOpereHue 3HaHHS, YMEHHS M HaBBIKOB, 0DECHEUUBAIOIIMX JOCTH)KEHHUE LIE€JI€H OCHOBHOM
00pa3oBaTeNbHOM IPOrpaMMBbl MO HarpaBaeHHI0 MHGOKOMMYHHUKAIIMOHHbBIE TEXHOIOTMH U CUCTEMBbI CBS-
3H.

2. [ToarotoBky B 00aCTH HH(BOTEIEKOMMYHHUKALMH /ISl PELIEHUS 3a/1au CO3/1aHus HOBOM M COBEp-
LICHCTBOBAHMS CYIECTBYIOLICH MepeJaloiiel annaparypbl U TEXHOJIOIHH.

3. O3HAKOMJICHHS C COBPEMEHHOH METO/I0JIOTHEH HAyUHO-TeXHHUECKOI'0 TBOPYECTBA.

4. TloaroroBka Jjisi HCIIOJIL30BAHUS 3HAHUM MPU PELICHUM MPAKTHUYECKUX 3a/ad 110 pazpadoTKe U
IKCILTyaTallkd CUCTEM, YCTPOUCTB U TE€JIEKOMMYHHKALIMOHHBIX KOMIUIEKCOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JucuurrHa "MeToapl B YCTPONCTBA Iepeiadyd CUTHAIOB" OTHOCHUTCS K AMCLUIUIMHAM 0a30BOM
gactu (b1.B.O/1.3)

B3aumoceass ¢ opy2umu oucyuniunamu

Jucuummaa "MeTobl B YCTPOUCTBA Tiepeiadyl CUIHAIOB" CBsi3aHa ¢ AucuUIuinHamMu  «Mcro-
pusi», «Marematuka», «PagnorexHudeckue ey U CUTHANbI», « JJIEKTPOHUKA» U OMUPAETCs Ha OCBO-
CHHBIE MPH U3YYEHUH JaHHbBIX JACLHUIIIMH 3HAHUS U YMEHHUSI.

HeoOXx0oaMMbIMH TIpeINIECTBYIOIIMMHU IMCHUIIIMHAME JUIs JIMCHUIUIMHBL "MeTo/Ibl U yCTpoicTBa
nepe/iaud CUrHajioB" SIBJASIOTCS JUCLMIUIMHBL «CXEeMOTEeXHHUKA TeIEKOMMYHUKAIIMOHHBIX YCTPOHCTB».
«O0u1as Teopus CBI3U».

3. KOMIIETEHIIUU OBYYAIOIIEI'OCsl, ®°OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHSA JTUCHUIIVIMHBI (MO YJIA)

B pe3ynbpTaTe OCBOCHHS IUCUHUILUIMHBI "MeETOIbI U YCTPOHCTBA Mepeaadyd CHTHAIOB'
JIOJDKEH 00J1aaTh ClleyroIMMU npodeccnoHaibHbIMH KomneTeHnuamvu (OK u I1K):

®  CIIOCOOHOCTBEO K CAMOOpraHU3aliy U camooOpazoBaHuio (OK-7);

® CIOCOOHOCTH IIPOM3BOJAUTE HHCTPYMEHTAIbHBIE H3MEPEHHSI, UCIIOJIb3yeMble B 00J1acTH Telle-
kommyHukanuii (OITK-6);

® CIOCOOHOCTBIO IPUMEHSATH COBPEMEHHBIE TEOPETUUECKHUE U IKCIIEPUMEHTAILHBIE METO/IbI HC-

CJIEA0BAHUsA C LCJIbIO CO3/IaHHUA HOBBIX IMEPCIICKTUBHBIX CPEACTB DJICKTPOCBA3H U HH(])OpMa'I'I/lKI/l ([]K-
17);

ofyyarouuics

B pe3yibrate 0CBOEHUS TUCUMILIMHBI OOYYAIOIIMICS TOKEH JIEMOHCTPUPOBATH CIIEAYIOIINE Pe3ylb-
TaThl 00pa3oBaHUSL:
1) 3HaTh: 0 METO/AX U CPEACTBAX MOJYUYEHHUs, XPaHEHUs U 00paboTKu HHpOpMaLMy, 0 popmax npej-
CTaBJICHUS CUTHAJIOB, O METO/AX CJIOKEHHUSA MOLIHOCTEH, O METO/IaX T€HEPUPOBAHUS PaJUOCUTHAIIOB
(OK-7);
2) ¥YMeThb: OCYIIECTBIATh MOUCK HHPOPMAIMU C UCIOJIL30BAaHHEM HH(OPMAIMOHHBIX CUCTEM. Ipa-
BWJILHO 00pabaThiBaTh pe3yJbTaThl U3MEPEHUH, pa3padaThIBaTh MPAKTUUYECKHE CXEMbl YCTPOMUCTB Ie-
penauu curnanos (OITK-6);
3) Baagers: OCHOBHBIMHM HaBBIKAMH IOJIYy4eHHs, 00pabOTKH, cUCTEMATH3allMU M aHalu3a CHUIHAJIOB,
npueMaMu 00pabOTKHM AKCIEPpHMEHTAIbHBIX JaHHBIX, MH(popMalued o ¢opmax Ipe/cTaBlIeHUs pe-
3yJIbTATOB UCCIIEOBAHUM, METOJAMH ITPOEKTUPOBAHUS YCTPOHCTB nepenaun uapopmanuu (I11K-7).
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4. CTPYKTYPA U COAEP)XAHUE JUCIHUIIIMHBI

O61mas TpyI0EMKOCTh IMUCIMILIAHBI COCTABIISIET 9 3a4eTHBIX eIMHULL, 324 Jaca.

Bupl yueOHOM paboThI, BKIIIO- ®opmsel Te-
Yasi CaMOCTOSITENIbH aboT KYyILEro
cro yop Y O6BemM o
CTYJEHTOB . | KOHTpOJs
U TPYJOEMKOCTH (B 4acax) yHcorod ycIeBaeMo-
@ paboTBL,
£ = = C IpUMe- .
ol 8 = 2| A P (no neoe-
=) B = 5| & HEHHEM
No Paznen (Tema) 3 v = Q| © M ce-
gl © = S| = UHTEpakK-
n/n JUCLUILIAHBI 5 5| x| 9 o = a Mmecmpa),
Ol 3 = = 2 2 O 5 | THBHBIX ¢dopma
Xl g 8| E| 2| & | = | meromo
= (5 3 & &8 © = MIPOMEXY-
= 5 2| 5 < | (Byacax / -
= | g o TOYHOH
E a| B /o)
2 Q| = aTTeCTalluU
E* = > (no ce-
mecmpam)
1. | Beenenue. Curnaisl. 5 2 2 -
Hcrtopus paguonepe-
JAIOIIUX YCTPOUCTB
2. | DnemeHTHas 6aza 5 2 |2 2 2/50
YCTPOMCTB Nepeayunt
curnaios (YIIC)
3 DremeHTHas 6asza 1 12 nepearre-
KBaHTOBBIX ITPUOOPOB cTauus
4 | Koadpdumuents pas- 5 2 4 1/50
JIOKEHUsI KOCUHYCOH-
JTAJTbHBIX HUMITYJILCOB
5. | I'ereparopsl ¢ BHEI- S 2 |2 2 2/50
HUM BO30YKJIEHUEM
6. | Pexwumsl pabotet BB | 5 2 |2 4 5 4/50 PeiTHHr-
1 XapaKTEPUCTUKH KOHTPOIIb
Nel
7 | Xapakrepuctuku [ BB | 1 12 nepearre-
cTanus
8. | Meronap! u TEXHONOTHH | 5 2 6 1/50
IeHePHPOBAHMsI CHI'HA-
JI0B
9. | KBanrtoBble reneparo- 1 12 nepearTe-
pBI cTauus
10. | Bo3Oynutenu u cunre- | 5 2 4 1/50
3aTOPbI YaCTOTHI
11. | 'eneparopel CBY gua- | 1 20 nepearre-
na3oHa cTanus
12. | Cxemorexnuka YIIC 5 2 |2 6 2/50
13. | 3amuTa KacKaaoB yCH- 20 nepearre-
JICHUS] MOIITHOCTH CTalus
14. | MeTobl CIIOKEHHUS 5 2 |2 4 2 4/50
MOIIHOCTEN




15. | Ilpo6nemsr cornacoBa- |5 | 10 2 |2 4 2/50
Hus YIIC ¢ narpy3kamu
16. | Knaccudukamus YIIC | 1 12 nepearre-
crarus
17. | Meroas! ynpaBiaeHuUs 3 |11 2 2 1/50
KoJIeOaHUSIMHU
18. | KogupoBanue curxa- 12 nepearre-
JIOB CTalus
19. | AMmmmtyaHas moayas- | 5 | 12 2 2 1/50 PeiTuHr-
LU ¥ MOIYJISITOPEL EO;TPOHB
20. | OgHomonocHast Mmoxy- |5 |13 2 |2 ~ ~ 4/50
TSUS
21. | ®unbTpOBHIE CXEMBI 1 12 nepearre-
OJTHOIIOJIOCHBIX MOJY- crarus
JISITOPOB
22. | YraoBsle BUABI MOy- |5 | 14 2 4 1/50
JSIIMA
23. | MeToas! quckpeTH3a- 5 |15 2 2 1/50
I[N U KBAaHTOBAHUS
CHTHAJIOB
24. | Cranpgaptsl nudpposoit | 1 20 nepeatTe-
CBSI3U cranus
25. | lluppoBsie METOIBI 5 116 2 |2 6 2/50
Monaysuuu BPSK,
QPSK, QAM wu np.
26. | Monynsauus pacummpe- | S | 17 | 2 2 4 4 4/50 PeitTuHr-
HHUEM CIIEKTpa KOHTPOJIb
Ne3,
27. | IlporpamMmHas nepe- 1 12 nepearre-
CTpOMKa 4aCTOTBI cranys
18. | Texnomnoruu Gecrpo- S |18 (2 2 2 4 3/50
BOJIHOTO JIOCTYTIa
Bcero 18 |36 |18 |18 207 | KIT | 36/50% | Dk3ameH
rnepearre-
crauust

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

5.1. AKTHBHbBIE H HHTepPaKTHBHbIE (POPMBI 00yUeHHS

C uensio GOpMHUPOBaHHUS U Pa3BUTUS MPOGECCHOHATBHBIX HABBIKOB CTYIEHTOB B y4eOHOM

TIPOLIECCE MCIOJIB3YIOTCS aKTUBHBIE M MHTEPAKTUBHBIE (POPMBI IPOBEJCHUS 3aHATHH B COYCTAHHH C
BHEAYIUTOPHOM paboTol: (1a60paTOpHBIE M MPAKTHYECKHE 3aHATHsL, KOHTPOJIbHBIE ay JUTOPHBIE pabo-
THI, HHIUBUAYyaIbHEIE JOMAIIHUE paboThl). OOBEM 3aHSITHH, IIPOBOJAMMBIX B HHTEPAKTHBHBIX (QOpMax.
cocTaBisieT 36 4acos.

5.2. CamocTtosTe/IbHAsi padoTa CTYA€HTOB

CamoctosTenpHass  (BHeayauTopHasi) paboTa  CTYJEHTOB — BKIIOYAeT  3aKpEIJICeHHEe
TEOPETUYECKOr0 MaTepualia IpH MOATrOTOBKE K BBIOJHEHHIO M 3alllUTe JaOOpAaTOPHBIX 3aJaHHi, a
TaK)Ke MPH BBINOJHEHHH KypCOBOTO MpPOEKTAa W HHIMBUAYaTbHOW aoMamiHel paboTel. OcHoBa
CaMOCTOSITEIBHOM paboThl - H3yYeHHE JHUTepaTypbl IO PEKOMEHIOBAHHBEIM MCTOYHHKAM H
KOHCIIEKTY JIEKI[MM, aHAIN3 TEOPETHYECKUX ITOJIOKECHUIM MPUMEHHUTENIFHO K 3aJaHHIO Ha KypCOBOH
IIPOEKT.



5.3. MyJabTuMeaHiiHbIe TEXHOJIOMHH 00y4YeHUsI
Bce nexknnoHHBIE 3aHATHS POBOASITCS B BUJIE MpE3EHTAMA B MYJIbTUMEAMUHON ayAMTOPUH C
MCII0JIb30BAaHUEM KOMIIBIOTEPHOTO MPOEKTOpa W TMpejcTaBieHueM oT 25 jio 40 ciialoB 1o Kak/10M
aekuuu. CTyJeHTaM Mpe10CTaBIseTCss KOMIBIOTEPHBIA KYPC JICKIIHH.
5.4. Jlekuuu npurjiameHHbIX CHEIHAJTUCTOB
B pamkax yweOHoro kypca «MeTo/bl U YCTpPOHCTBA Mepelayd CHUTHATIOB» MPEIyCMOTPEHbI
BCTPEYH C MPEJCTABUTENIMH POCCUUCKUX U 3apyOEKHBIX KOMIIAHUH, BRICTYIIJICHHS U JIGKIIMU CIelUa-
JIMCTOB, B YaCTHOCTH!
e UYnen-koppecnonnenta PAH. nokropa texnuueckux Hayk. mnpodeccopa Hayuno uccrienosa-
TeabCKoro teneBu3nonHoro uHctutyra PAH 10.b. 3ybapesa;
e JIOKTOpa TeXHUYECKHUX Hayk, mpodeccopa Huxeropoackoro rocyaapcTBeHHOTO yHUBEpPCUTETA
umenn H.U. Jlo6agyeBckoro U.5. Opiosa;
® JIOKTOpa TeXHHYECKHX HaykK, Ipodeccopa SpociaBckoro rocyrapcTBEHHOIO YHHUBEPCHTETA
umenu [L.T". lemunosa FO.A. bproxaHnoga.
5.5. PeliruHroBas cucreMa o0y4eHust
PelTUHI-KOHTPOJIb IPOBOIUTCS TPHU pasa 3a cemecTp. OH mpearnoiaraeT OLUeHKY CyMMapHbIX
Oa/J10B MO CEAYIOUMM COCTABRISIOUIMM: AKTUBHOCTh HA KOHTPOJIbHBIX 3aHSITHSIX U KQYE€CTBO BBITOJI-
HEHUS JOMAIIHUX PEUTHHIOBBIX 3aJlaHUH U 1ad0paTOPHBIX padoT.

6. OHUEHOYHBIE CPEJICTBA /IS TEKYIUEI'O KOHTPOJIA YCIHEBAEMOCTH, IIPO-
MEKYTOUYHON ATTECTALMHU 1O UTOI'AM OCBOEHUS JUCUHHUIJIMHbI U YUYEB-
HO-METO/JHUYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOW PABOTHI CTYJIEHTOB

6.1. Bonnpocsl 1,1 nepeaTrecTalui
Tema «DnemeHTHas 6a3a KBAaHTOBBIX TPUOOPOB»
1. Ilpunuun paboThl MarHeTpoHa.
2. 3aziepKKa CUTHaJIA B JlamIle Oeryuiei BOJHBL
3. KoadpunueHT ycusieHUs KIUCTpOHA.
4. I'enepatopsl Ha aMIUIATPOHAX.
5. IpuHnun paboTel TaMIibl 0OPaTHON BOJTHBI.
Tema «Xapaktepuctuku [ BB»
|. Cratnueckue xapaktepuctuku ['BB Ha Tpan3ucTopax.
. Crarndeckue XapakTepUCTUKU paJHOJIaMIlL.
. Innamuyeckas xapakrepucruka [ BB.
. JluHamMuyeckas XxapaKTepUCTHKA B 3aBUCUMOCTH OT U3MEHEHHUsI HAIPsLKEHUs Ha 6ase TpaH3ucTopa.
.AMIUIMTY/IHO-4aCTOTHas xapakrepucrtuka I BB.
6. Harpy3ounsble xapakrepuctuku [ BB.
Tema «KBaHTOBBIE r€eHEpATOPHI»
1. I'enepaTopbl Ha MarHeTPOHAX.
2. [Ipunnun paboTsl Jga3epa.
3. CTaOUIBHOCTD 4aCTOThl Ma3epoB.
4. I'enepaTopbl MUJJTMMETPOBOTO AUANA30HA.
5. IlpuHnun paboTel THPOTPOHA.
Tema «3amura kacka0B yCUJIEHUS MOLIHOCTH»
1. ITaccuBHBIE METOMBI 3AIIUTHI KACKA/IOB.
2. YCTpoicTBO LUPKYJISITOPA.
3.3amumra 1o ypoBHIO BBIXOJHOIO TOKa.
4. 3ammuTa Mo ypoBHIO OTPAKEHHOW BOJIHBI.
5. AJlanTUBHbIE METO/IbI 3aLUThI KaCKa/I0B.
6. 3aumuTa Kackaja ¢ HelpePbIBHOM MOJICTPOHKOMN.
Tema «Knaccudpuxanus YI1C»
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1. Cucremsl paauopeaeiHOMN CBSI3H.

2. CucteMbl ONTOBOJOKOHHOH CBS3H.

3. KabenbHast CBS3b.

4. CucTeMbl CITyTHUKOBOM CBSI3H.

5. CoToBas CBs3b.

6. 'mapoaxyctudeckas CBs3b.

Tema «KoupoBanue curHaios»

. KogupoBanue uctounuka curyania.

. Koaer N'onpa.

. Koast Pupa-ConomoHna.

. Db (hEeKTUBHOCTL TOMEXOYCTOUYMBOIO KOJIUPOBAHHUS.

. CBepTOUHbIE KOJBI.

Tema «PUIBTPOBBIE CXEMBI OJIHOMOJIOCHBIX MOAYISATOPOB»
1. LC ¢punpTpsl.

2. DeKTpOMeXaHUYeCKUe QUIbTPBIL.

3. ®unbTphl Ha IOBEPXHOCTHBIX aKyCTUYECKUX BOJTHAX.

4. KBaprieBbie QUIBTPBHI.

5. DddexTuBHOCTD GUIBTPOBOro criocoda 0IHOMOIOCHOW MOIYJISALUH.
Tema «CtanaapTs! IUGPOBOH CBI3H»

. Crangapt JIEKT.

. Crangapt Wi-Fi.

. Crannapt Wi-Max.

. Cranpapr ZigBe.

. Cranjiapt BluTuz

Tema «[IporpammHas nepecTpoika 4acToThbl»

1. beicTpast nporpaMMHasi nepecTpoika 4acTOThl.

2. MennenHas nporpaMMHas nepecTpoiika paJuo4acTOThI.
3. 9 hHeKTUBHOCTH TPOTrPAMMHOM NIEPECTPOHKH YaCTOTHI.
4. CKpBITHOCTb CBSI3H.

5.Wcnonp3oBanue criekTpa Npu NporpaMMHOMN NEpecTpoiKe paguoyacToThl.

W 2 —

wn B

S R S

'

6.2. Bonpocsl k YK3amMeHy
1. Pa3ioskeHHe KOCHHYCOMIATBHOrO HMITYJIbCA.
2. YacToTHas MaHUMNYJISLMSA ¢ MUHUMaJIbHBIM cABUrom - YMMC.
3. Koguposanue curnanos UKM - koast AMI, HDB-3 u np.
4. JIByXypOBHEBbIH CHHTE3aTOP YacTOTBI.
5. PesxuMbl paboThl reHepaTOPORB ¢ BHELIHUM BO30YACICHUEM.
6. CHHTE3aTOP YacTOThbl C BIYUTAHUEM OLLIUOKH.
7. DHepreTuueckue xapakrepuctuku ['BB.
8. llceBnociyyaiinas nepecTpoika paagmo4actorbl — Mo yJiauusa [TTTPY.
9. JIuckpeTrsauust ¥ KBAHTOBaHUE CUIHAJIOB.
10. MeToa akTUBHOIO CHHTE3a CETKH 4acToT.
11. MeToapi cloXeHHUs MOLIIHOCTEH.
12. Llenu cornacoBaHus.
13. AMnauTyaHas MOAYJIALUS U MOYJISITOPBI.
14. TpexToyeuHble aBTOM€HEPATOPBI.
15. Moayasuus AUM |, AUM 2.
16. Moayasuus ®UM — 1, DUM - 2.
17. YMHOX€EHUE 4aCTOTbl, YMHOKUTEIIU HAa BAPAKTOPAX.
18. ®azoBas tenerpapus u ODT.
19. QAM — MHOrOypOBHEBas KBapaTypHas aMIUIMTY/1Has MOAY JISLMS.
20. Moaynsuus BPSK.
1. Moaynsauus QPSK.
2. Moaynsums pacliMpeHUEM CMeKTpa.
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6.2. Bonnpoch! 1uIsi pEHTHHI — KOHTPOJIA

Bonpoce! 1ist peTHHT — KOHTpOoJas Ne 1.

AN N AW N —

Bei6op yria orceuku qis [ BB.
Xapaktepuctuky | BB B HEJOHANIPSKEHHOM peXXUME.
Xapaktepuctuku [' BB B nepeHanpseHHOM peKuMe.

. Xapakrepuctuky ['BB B ki1oueBoM pexume.

YMHOKXHTEIH 4aCTOThI HAa BapaKTOpax.
CorJracoBaHue UMIENAHCOB Ha BXoJ1e U BeIxoje [ BB.

7. TpexTo4yeuHble aBTOT€HEPATOPBbI.

8.

KeaHTOBBIC FC€HEPATOPHI.

9. ABrorenepatopbl CBY Ha 1aBUHHO-TTPOJIETHBIX JMO/1AX.

10

. I'eneparoper CBY Ha nquoaax I'aHHa.

Bonpocs! 1ist peiiTHHT — KOHTpoas Ne 2.

1.

12
13
14
15
16
17
18

19.
20.

ABTOr€HepaTopbl Ha aKTUBHBIX leMeHTaX CBY TexHUKH (MarHeTpoHbl, THPOTPOHBI).
. [IpsiMble METO/IBI CHHTE3a CETKH YacTOT.

. AKTHBHBIE METOIBI CHHTE3a CETKH YacTOT.

. MocToBbI€ cXeMBI cllokeHnst MmotHocTel ['BB.

. AHaJIOrOBbIE METO/IbI MOIYJISILIUH.

. Moy nstopsl aHaI0roBBIX CUTHAJIOB.

. JluckpeTrursanys ¥ KBAHTOBAaHUE CUTHAJIOB.

. [ludpoBbie METOIBI MOTYJISALMH.

KoaupoBanue curaanos.

MeTo1b TOMEX0YCTORYHBOIO KOJUPOBAHUS

Bonpocsl ajs1 pediTHHT — KoHTpOs Ne 3.

21
72

23

24,
25.
26.
27.
28.
29.

30

1.
-1

. Merobl kpuntorpadum.
. Moaynastopsr BPSK u QPSK.
. MeToibl MOJTYJISILIUH € TTOBBILIEHUEM CKOPOCTH Nepeaadd HHPOPMALIUH.
MeTobl MOJYJISIIMH ¢ PACUIMPEHUEM CIIEKTPA.
MHosKecTBeHHBIH A0CTYI /151 a0OHEHTOB.
CranzapThl 6€CIpOBOAHOTrO AOCTYMA.
Knaccudukauus nuana3oHoB 4acToT.
TpaHcnoHEeps! CIYTHUKOBOW CBA3H.
Panuo u tTenesemarenbHble NEpeJaTUNKH.
. llepenaTunky paavopeneHHbIX JUHUN CBA3H.

6.3. 3ananns u Tectbl KOHTpPOJst CPC nmo aucunn/iuHe
KakoB pekoMeH1yeMblIit yIoJl OTCEYKHU ISl MOIIIHBIX T€HEPATOPOB C BHEITHUM BO30YXkIeHUEM !
0
807,

- 70° = 110%
- 90",

5

V- n

Kakue BaskHble yCJI0BHsI HeOOXOIUMO BBITOJHHTD I YCIEMIHON paboThl TPEXTOUCUHOIO aBTOre-
HepaTopa’

HMETh CTaOM/IbHOE MUTAHHUE,

obecrieunTh Oaanc a3 u aMIUIMTY/I,

HE UMETh B CXeMe QHIIbTPYIOUIHNX IIeTIeH.

Kax onpeaenuts K03pUIMEHT NONE3HOTO AEHCTBUS BBIXOAHOM 1end [ BB?

U3 BBIXOJHOH MOIIHOCTH BBIYECTH BXOIHYO.

TOJIE3HYI0 MOUIHOCTD MOJETUTh Ha MOTPAYEHHYIO.

MIEPEMHOKUTE KOIPPUIIMEHT UCTIOTB30BAHMS KOJUIEKTOPHOTO HAMPSKEHUS Ha KO puIiueHT ¢op-
MBI KOJIJIEKTOPHOTO TOKA U MOJIETUTH Ha JIBa.

Kak onpenensitor HauIy4In|i yroj OTCEYKH I TPAH3UCTOPHBIX YMHOXKHUTEIeH yacToThl B N paz?
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- 120")N,
- 90'N,
- 360"/N.

5.

[Toyemy MoIIIHBIE FeHEPATOPBI HAa OUIOJIIPHBIX TPAH3UCTOPAX MOTYT paboTaTh C HYJIEBbIM BHEIII-
HUM CMelIeHHeM

cMmelneHre obpasyercs mpu BeIpsMiIeHUH BxoiHoro BY curnana.

TPaH3UCTOP MOXKET paboTark 6€3 cMeleH!s,

cMeleHre GOPMHUPYETCS 3a CYET HEOCHOBHBIX HOCUTEIIEH MPU MIPOXOKICHUN KOJUIEKTOPHOTO TOKA.
B kxakoM pexxume paboThl MOIIIHOTO YCHIIMTEIBHOIO KacKaja y akTHBHOTO HJIEMEHTA [TOBBILLIECHHbIE
BXOJIHBIE TOKHU?

B HEJIOHAIPSHKEHHOM,

B KPUTHYECKOM,

B [IEpEHAPSIKEHHOM.

Kakoi pexum padbotel ' BB HazbiBaloT kputndeckum?’

KOTJIa UMEIOTCS TOBBIIIEHHbIE BXOIHbBIE TOKHU.

IPU KOTOPOM HMITYJILChI BBIXO/IHOTO TOKA OTPAaHUUYEHbI IO aMIUIHTY/IE.

KOI'JIa UCII0JIb3YETCs TOJBKO JUHEHHBIA Y4aCTOK BBIXOJIHOM JIMHAMHYECKON XapaKTePUCTUKH.
Yto Takoe cTabUIHLHOCTH YacTOThl aBTOreHepaTopa’

BEJIMYMHA YXOJIa YaCTOTHI NO/IeJICHHAs Ha €€ HOMUHAJIbHOE 3HAUEHUE,

OTKJIOHEHHE YaCTOTHI OT HOMHHAITBHOT'O 3HAYEHHSL.

MO/IYJIb OTKJIOHEHHS] YaCTOThI.

[Touemy TpexTOUEYHBIE aBTOT€HEPATOPHI HE HATPYIKAIOT HA HU3KOOMHBIE HAarpy3ku’

Ha HU3KOOMHBIX Harpy3kax Maja BeJTM4YMHa HalpsKeHHs,

CHMIKAETCsl JOOPOTHOCTh KOHTYPHOM CUCTEMBI TPEXTOUEYHOIO aBTOI€HEPATOPA,

BO3MOJKHA I'eHepalys Ha pa3InYHbIX YacTOTaX.

. KakoBa cTabuIpHOCTB 4aCTOTHI KBAapLIEBBIX aBTOI€HEPATOPOB?

10,

1()~l()

10°.

KakoB MOKeT ObITh KOYDDULMEHT TpaHCHOPMALIMU COMTPOTURIIEHUN OTHOTO Y3KOMOJIOCHOI O 3BEHA
p y

I v 11 tuma?

23,

100,

150.

. [loueMy pexoMeHIYIOT BEIOMpaTh KO3(GHUIUEHT TpaHCHOPMAIIMU COMPOTUBIICHHH /IJIsl OJTHOTO

3B€Ha Y3KOIMOJIOCHOM IIeNu corjlacoBaHus He Bbiie 107

HHaye MI0X0oH Ko (PHUIMEHT nepenaydun 3BeHa.,

JUIS pealTi3aliiyd MaKCUMallbHOT O K03 uimenTta Gpunbrpanuy,

B IIEJIIX COKpAIEHHS KOJIMYECTBA JIEMEHTOB B IIETIH COIIaCOBAaHUSI.

. 3auem HpOCTCfIHIHC 3BEHBS COIJIACOBAHHUS BKJIFOYAIOT ITOCIIEIOBATEILHO?

ULl pacIIMpeHus pabodel 1MoJI0Chl YacToT,
JUlsl yBenrueHus KoapdunuenTa GuiIbTpalum,
4TOOBI MOTYYUTh 00BIION KoY dUIMEHT TpaHchopMalIKl COTPOTHBIICHHH.

. YT0 no3BossIOT onpeaesuTh ypaBHeHus Pano?

KO PUIMEHT OTpaKEHUsS CUTHAJIA JIJIs 3aJlaHHOM MOJI0CHI COTJIACOBAHHS.

KoY HUIMEHT Nepeadyu 1eMu COTJIACOBAHHUS 11O MOIIHOCTH.

BEJMUUHY KOdpuilMeHTa GUiIbTpaliuu.

B 4yem HeocTaTOK HIMPOKOIIOJIOCHBIX TPAaHC(POPMATOPOB COMPOTUBIECHHUH ¢ MAarHUTHBIMU CBSI35-
Mu”?

HE OCYIIECTBISIIOT QUIBTPAIIUIO CUTHAIOB,

JIOPOTH U CIIOKHBI B U3TOTOBJIEHUH.,

TpeOYIOT CJIOKHBIX QaHATUTUYECKUX PACUeTOB.



16. B yeM HeJJ0CTaTOK HIMPOKOIOIOCHBIX TPAaHC(OPMATOPOB COMPOTUBICHUM THIIA JUTMHHBIX JTHHUHA

- HUMeloT OoJblIHe rabapuThl.

- HE OCYLIECTBJISIOT (GUIBTPAILIMIO CUTHAJIOB.

- IIOCJIE HAarpeBa Tepsi0T CBOM CBOMCTBA.

17. B yeM TIOCTOMHCTBO CHH(}A3HBIX CXEM CIIOKEHHUSI MOLHOCTEN

- MOJKHO CKJIaJbIBaTh HEOIPAHUYEHHBIE MOIHOCTH,

- MOXHO CYMMHpPOBATh OOJIBIIOE YUCIIO HCTOYHUKOB,

- IPOCTOTa CXEMHOM pealu3allii.

18. B 1yeM HeocTaTOK CUH(}A3HBIX MOCTOBBIX CXEM

- TpeOYIOT CJI0KHONH HACTPOHKH.

- Oaju1aCTHBIE MOTJIOTHUTENIM HE COEUHEHBI C KOPITYCOM,

- TO3BOJISIFOT CyMMHMPOBATh CUIHAJIBI TOJIBKO YETHOI'O YUCJIA HCTOYHUKOB.

19. B yeM riaBHOE JOCTOMHCTBO KBAJIPATYPHBIX CXEM CJIOKEHHUS MOLTHOCTEH?

- HE UMEIOT NPUHIUIIMAIBHBIX OIPAaHUYCHUN 110 MOLIHOCTH,

- HMEIOT BBICOKHUH KIIJ.

- TPOCTHI B U3rOTOBJIEHUH U KCIUlyaTallUH.

20. Kakue orpaHvueHHs HAKJIAJIbIBAIOTCS HA HHTEPHOJSIIIMOHHBIA BO30Y/IMTEIb 4aCTOThI (cXema 3ei-
TIeHKa)?

- YacToTa JIMana3oHHOro reHeparopa JA0JKHA ObITH MHOTO DO0JIbIIE OTIOPHON YaCTOTHI.

- 4acToTa JIMana3oHHOro reHeparopa A0KHA ObITh MHOIO MEHbIIIE OMIOPHON YacTOThI.

- YacToTa JMANa30HHOI0 reHepaTropa He J0JIKHA ObITh KpaTHA OMIOPHOM 4acToTe.

6.4. TunoBoe 3aJaHue Ha KYPCOBOMH NPOEKT BKJIKOYaeT B celds:
1. Pa3paboTKy CTpYKTYpHOU CXEMBbI PaIHOIEpealoONIero YCTPOHCTBA ¢ 3a/IaHHbIMU 10 BapUaHTY Ma-
pamerpamu. llpu aToM paspabaTbiBaeTCs BCsS CTPYKTYpHAs cxeMa IMepeiaTyuka 10 YPOBHS OTAEIbHBIX

KACKa/I0B M BBIOUPAIOTCS TPAH3UCTOPHI IS peallu3allii Kax/I0ro Kackajia.

2. Pa3paboTKy cXeMbl 3JeKTPHYECKON MPUHIUIHATIBHON BCEro paauolepealonero ycrpoicrea. die-
MEHTBI BBIXOIHOT'O KacKa/la paCCYUTHIBAIOTCS U MEPEUYEHb 3JIEMEHTOB IIPUBOJUTCA TOJIBKO ISl BHIXO/I-
HOI'0 Kackaja.

3. PacueT BBIXOJHOTO Kackaja nepeaardyuka. PaccunThiBaeTCs BBHIXOHOM Kackajl nepefaTyuka ¢ Lers-
MU COTJIaCOBaHUsI IO BXO/Y U BBIXOY.

4. Pa3paboTKy KOHCTPYKLUHMH BBIXOJHOIO Kackaja. PaspabarbiBacTCsi KOHCTPYKLHS MOHTHUPYEMBIX Ha
pasMaTop IJ1aT BXOJHOW U BBIXOJAHOH Henei corslacoBanus. [IponsBoaures 060cHOBaHHBIA BBIOOD TH-
na KOHJEHCATOPOB CXeMbI U Jpoccesieil. PaccunTbiBaeTCst KOHCTPYKLMS UHYKTUBHOCTEH CXEMBI.

OTtyeTHast JOKYMEHTAIUs K KYPCOBOMY NPOEKTY:
1. TlosicHuTenbHas 3anucka Ha KypcOBOU MPOEKT.
2. YepTex cxeMbl 3JIEKTPUUYECKON IPUHLIMIIMAILHOM Beero nepenaryuka (Gopmar A3)
3. YepTex KOHCTPYKIMHU BBIXOJHOTO Kackaja (Popmar A3).

[TosicHuTeIbHAS 3alMCKa BBIIOJIHSAETCS B COOTBETCTBUM C TpeOOBAHUSIMU Ha YUEOHYIO JOKY-
MEHTALMIO U JOJIKHA COAEp:KaTh: 3alaHUe Ha IPOEKT, BBEJCHHUE, PACUCTHYIO YacTh (COAEPAKHUT pas3pa-
OOTKY CTPYKTYpHOW U NMPUHIUIHAIBHON CXEM IMepelaTdyrka, a TakKe 3JIEKTPUYECKHi pacdeT BBIXOJ-
HOTO KackaJa C IEMsMHU COIJIACOBAHHs), KOHCTPYKTOPCKYIO YacTh (COAEPKHT pa3paboOTKy KOHCTPYK-
I[MH BBIXOJHOT'O KacKa/ia U KOHCTPYKTUBHBIM pacyeT MHAYKTUBHOCTEH ITOr0 Kackaja).

7. YYHEBHO-METOAWYECKOE U UHOOPMALNMOHHOE
OBECINIEYEHHUE JUCUUITJIMHBI

a) ocHOBHas1 JuTepartypa (6ubmmorexa Bial'V):



1. Tlepmun B. T. ®opMupoBaHue U reHepUpPOBaHUE CUTHAIOB B IIU(PPOBON pajloCBs3u: YuebHoe 10-
cobue / B.T. [lepumms. - M.: HUL] UHOPA-M; MHu.: Hos. 31anue, 2013. - 614 c.: - (Bsiciiee o6paso-
Banue: bakamaBpuar). ISBN 978-5-16-006703-2/

Pexxum nocrtyna: http://znanium.com/ catalog.php?bookinfo=405030

2. TutoB A. A. IloBbllIeHHE BBIXOJHOH MOUIHOCTH YCHIIMTEJICH pajiiolepe/lalolInX YCTPOUCTB /
A.A. Tutos. - M.: I'op. nunus-Tenekom. 2013. - 142 c. ISBN 978-5-9912-0349-4
Pesxxum noctyna: http://znanium.com/catalog.php?bookinfo=427832

3. Pazunkun B. I1. [llupokononoctHeie ynpasisiembie CBY ycTpoiicTBa BEICOKOIO YPOBHSI MOLIHOCTH /
PasunkunB.I1., XpycranesB.A., MareeeC.1O. - HoBocu6.: HI'TY, 2014. - 316 c.: ISBN 978-5-7782-
2326-4 Pexum poctyna: http://znanium.com/catalog.php?bookinfo=548085.

4. Bouenko II. C. VYcrpoiictBa reHepupoBaHusi U (GOPMHUPOBAHHUSI CUTHAIOB (pajdoNepearoline
ycrpoiicTBa) /BoBuenkol1.C.. Hertapsl .A. - HoBocu6.: HI'TY. 2013. - 108 ¢. ISBN 978-5-7782-2229-
8 Pexwum noctyna: http://znanium.com/catalog.php?bookinfo=546296

5. Tenmun I'. C. Bee o paguonammax/I'enaun I'. C., 2-e uzn., ucnpas. - M.: I'op. Jlunus -Tenexom,
2014. - 296 c. ISBN 978-5-9912-0391-3
Pexum poctyna: http://znanium.com/catalog.php?bookinfo=450333

5) JOTOJIHUTEJIbHAs JIUTeparypa:
1. l'onouH O.B. YcrpoiicTBa reHepupoBaHus. HOPMUPOBAHUS. TpHeMa U 00PabOTKU CUTHAJIOB:
YuebHoe nocobue mus By3oB / O.B. ['onosuH. - M.: I'op. nunus-Tenexkom. 2012, - 783 ¢. ISBN
978-5-9912-0196-4 Pexxum poctyna: http://znanium.com/catalog. php?bookinfo=333203

2. KupeeB M. A. [lpakTHdeckuii pacyeT Kacka/Jo0B YCHIMTEICH 3BYKOBOHM 4acTOThI Ha IEKTPOHHBIX

namnax / M.A. Kupees. - M.: T'op. nuaus-Tenexom, 2012. - 124 c. ISBN 978-5-9912-0227-5 Pexum
nocryna: http://znanium.com/catalog.php?bookinfo=344206

3. Ilepenenxun J[. A. CxeMOTeXHHKA YCHIIMTEIbHBIX YCTPOUCTB: YyeOHOoe nocodbue st By3oB / JILA.
Ilepenenkun. - M.: I'op. nunus-Tenekom, 2013. - 238 c¢.: ISBN 978-5-9912-0348-7. Pexum pocryna:
http://znanium.com/catalog.php?bookinfo=427829

4. 'opnuenko B. H. MHOrokanajibHble TEIEKOMMYHHKAIIMOHHBIE CUCTEMbI: Y4eOHUK U1t By30B / B.H.
[lopauenko, M.C. TBepeukuii. - 2-¢ u3z., ucnpas. u jgom. - M.: ['op. nurus-Tenexom, 2013. - 396 c.
ISBN 978-5-9912-0251-0/ Pexxum gocrtyna:

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

B) MEPUHOAUYECKHE HU3TAHHUHA:

OTeyecTBEHHbIE KYPHAJIbI:

e PajinoTexHuKa;

e PagroTexHuka 1 3JeKTPOHHKA:

e [[pubOpbI ¥ TEXHUKA IKCIIEPUMEHTA;
e [[udpposas 06paboTKa CUrHAIOB.

PedepaTuBHbIe Ky pHAJIbI:
e PanoTexHuka:
e DJIEKTPOHHUKA.

3apy0exxHbIe KypHAJIbI:

¢ |[EEE Transactions on Communications;

¢ [EEE Transactions on Signal Processing;

e [EEE Transactions on Instrumentation and Measurement.
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B) HHTEPHET-PeCypChl:

1. Xypuan '"TIpoeKTHpoBaHME M TEXHOJOTHS OJIEKTPOHHBIX cpeact" - http:/ptes.visu.ru;
http://elibrary.ru/title_about.asp?id=9013

2. Xypuan "Paguorexnuka - http://radiotec.ru/catalog.php?cat=jrl 1

3. http://mexalib.com/view/15117

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIUIIJIMHBI

MaTepI/IaJIBHO-TeXI—[[/F-IeCKOG obecreyeHue TUCITUILUTMHBI BKIIFOYAET:

° KadenpalbHble MyJIbTHMeqUAHBIE cpeacTa (ayn. 301-3 u 335-3);

HaGopBI C1ai10B 1o BeeM JiekuusiM (0T 25 110 40 cnaiiJoB 1o KaK 10 JEKIUH);
. OCHAIIEHHAs MAaKeTaMH JIJIsl IPOBEIEHHs IPAKTHYECKHX paboT saboparopus (aya. S01a -3)
I[Ipumeuyanus:

1. O61mmee ynciIo MOATOTOBIEHHBIX ciaiaoB 6oiee 2000.
2. Craiibl €XKeroJHo peIaKTUPYIOTCS U MOJECPHU3UPYIOTCS B COOTBETCTBHU C Pa3BUTHEM TEXHH-
YEeCKOU U METOIUYECKOM Oa3kbl.

PaGouast mporpamMMa IHCHMILIMHBI COCTaBlieHa B coorBeTcTBUM ¢ Tpeboammamu ®I'OC BO mo

HarpasyieHuto 11.03.02 — MTHQpoKOMMyHHKALIMOHHBIE TEXHOJIOTHH W CHCTEMBI CBSA3H

/

// d y = 4
PaGo4yro mporpamMmy coCTaBuIl [.T.H. Ipodeccop ( Zf%//,// CamoiinoB A.T'.

\

(®HO, nommuce) < V-

Peniensenr:

I'enepanpubiit gupektop OAO BKbB «Paguocssuy»

K.T.H. % Bormanos A.E.

(MecTo paboThl, HOMKHOCTH, PO, noanucs)

[TporpamMma paccMOTpeHa U 0J00OpeHa Ha 3aceJaHlu Ka(eaphbl PaIMOTEXHUKH M PaJIuOCHCTEM

Tpotokon Ne /3 o1 U6.-C%, /4 Tona

3aBeayromuii kageapon 7 Hukutun O.P.

-
(®HO, noamnuck)

PaGoyas mporpamMma paccMOTpeHa U 000peHa Ha 3acelaHuu y4eOHO-METOAMYECKOW KOMHCCHH HalpaB-
nenuns 11.03.02 — MHpoOKOMMYHHUKALIMOHHBIE TEXHOIIOTHH H CUCTEMBI CBS3H

Tpotokon Ne /O ot £7 07 /rona

[Ipencenarens KOMUCCHU z— Huxutun O.P.

/ (®UO, noxmucs)

JIMCT NEPEYTBEP/KIEHMUSA
1t



PABOYEHN MPOI'PAMMBI JUCLIATIJIUHBI

Pa6ouas nporpamma o06peHa Ha £/ 2 /. yueGHbIii rox

[TpoTtokon 3acenanus kadeapbr Ne Lot / At /€ rona

3aBeayroumii kadeapoi 27 Huxurtun O.P.
Pabouas nporpamma ogobpena Ha B y4eOHBIH roj
[TpoTtokon 3acenanus kapeapsr No oT rojaa
3aBeayromuii kadeapoi Hukutun O.P.

Pabouas nporpamMma o106pena Ha yueOHbIN 1ol

[Iporokoun 3aceganus kadeapel No oT rojt

3aBenyromuit kageapoi Huxutun O.P.




