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1. IIEJIM OCBOEHMUSA JTUCHUITVIMHBI

[ensaMu OCBOCHHS TUCHMILTHHBI "MeTOo/Ibl U yCTPOUCTBA Mepeiaud CUTHAIOB" ABJISIOTCS:

1. IIpuoGpereHne 3HAHWS, YMEHHS U HaBBIKOB, 0DECIEUUBAIOIIUX JOCTHIKEHHUE LIE€JIEH OCHOBHOH
o0pa3oBaTebHOM IporpaMMBbl O HanpasiieHHI0 IHPOKOMMYHHKALIMOHHBIE TEXHOTIOTUH M CHCTEMbI CBS-
3H.

2. [ToarotoBky B 06s1acTH UH(MOTEIEKOMMYHHUKALMH JUIsl PELIEHUS 3a/1a4 CO3/laHusl HOBOU MU COBEP-
IIIEHCTBOBAHUS CYIIECTBYIOLIEH NEpeJatoLIel annaparypbl U TEXHOJIOI HH.

3. O3HAKOMJICHHUS C COBPEMEHHON METO/10JI0OTHEH HayUHO-TEXHHYECKOI 0 TBOPYECTBA.

4. TloaroroBka Juist MCIIOJIb30BAHUS 3HAHUM NPU pPELICHUHM MPaKTHUECKHUX 3ajad 1o pazpaboTke u
IKCIUTyaTallik CUCTEM, YCTPOMUCTB U TEJIEKOMMYHHUKAIIMOHHBIX KOMIIJIEKCOB.

2. MECTO AUCUHHUIIVIUHBI B CTPYKTYPE OIIOII BO

Juciumnnaa "MeTobl 1 yCTpOMCTBa Nepejadyd CUTHAJIOB" OTHOCHTCS K JUCLUIUIMHAM 0a30BOM
qgactu (b1.B.O/1.3)

B3zaumocease c opyzumu oucyunauHamu

Jucuummaa "MeTobl M YCTpOHCTBA mepeaayd CUrHajloB' cBsi3aHa ¢ aucnuiinHamu  «Mcero-
pusi», «MareMaruka», «PajinoTeXxHuuecKre e U CUTHANIbI», « DJIEKTPOHUKA» U OIUPAECTCS HA OCBO-
€HHBIE MPU U3YYEHHHU JAHHBIX JUCLUUIIMH 3HAHUSI U YMEHUS.

HeoOxoauMbIMU NIPeIIECTBYOIMMH JUCHUIUTMHAMHU TS JIMCHUATUIMHBI "MeTo/1bl U yCTpolcTBa
nepelauyd CUrHajaoB" SIBJSIOTCS JUCUMILIMHBL «CXeMOTEXHUKA TeJIEKOMMYHUKAIIMOHHBIX YCTPOUCTB».
«O011as Teopus CBI3U».

3. KOMIIETEHIIMU OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA TUCHUIIJIMHBI (MOYJIST)

B pe3synbpTate OCBOGHHS OUCHHUIIMHBI "METOJIBI U YyCTPOHCTBA Mepedadyd CHIHAIOB' 00ydaromuics
J0JKeH 00J1aaTh clieyromuMu npodeccuoHaibHbIMU kKomnereHmusavu (OK u I1K):

e CrOCOOHOCTBHIO K CAaMOOpraHM3aly U camoodpazoBanuio (OK-7);

e CrocOOHOCTh NMPOU3BOIUTH UHCTPYMEHTATIbHBIE H3MEPEHHS, UCIIOJIb3yeMble B 00JaCTH Telie-
kommyHukanui (OITK-6);

® CIOCOOHOCTBIO IPUMEHSITh COBPEMEHHbIE TEOPETHUYECKUE M IKCIIEPUMEHTATbHBIE METOIbl HC-
CJIEJOBAHMS C LIEJIBIO CO3aHUsI HOBBIX MEPCHEKTUBHBIX CPEJICTB WIEKTPOCBI3H H MHpopmaTHiH (ITK-
17);

B pesynbrare 0CBOEHMS IMCUMUILIMHBI OOyUalOIUUICs T0IKEH IeMOHCTPUPOBATH CIICAYIOILINE Pe3ylb-
TaThl 00pa30BaHHUs:
1) 3naTh: 0 METO/AX U CPEACTBAX IOIy4EHHs, XpaHEeHHUsS U 00paboTku HHpopMalKH, 0 hopmax mpe/-
CTaBJIEHUS CUTHAJIOB, O METOJaX CJIOKEHHUS MOLIHOCTEH, O METO/Iax T€HEPUPOBAHUS PaIHOCUTHATIOB
(OK-7);
2) YMmeTb: OCYIIECTBIATh MOMCK HHPOPMALIMU C MCMOJIb30BAaHHEM HH(OPMAIMOHHBIX CHCTEM, Ipa-
BHJIBHO 0OpabaThiBaTh pe3y/bTaThbl U3MEPEHUH, pa3pabarbiBaTh MPAKTHYECKUE CXEMbl YCTPOUCTB Iie-
penauu curHaioB (OIIK-6);
3) Baagern: OCHOBHBIMHM HaBBIKAMH IOJIY4eHHs, 0OpabOTKH, cHCTEMaTH3alldd M aHajlW3a CHTHAJIOB,
npueMaMu 0OpabOTKH SKCIIEPUMEHTATbHBIX JaHHBIX, HH(opMaIleid o ¢opmax MpejacTaBlIeHHs pe-
3yJIbTATOB MCCIIEA0BaHUMN, METOIaMH IIPOEKTUPOBAHUS YCTPOUCTB nepenaun uHpopmaiuu (I11K-7).
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4. CTPYKTYPA U COAEP)KAHUE JUCHUILJIUHBI

O61ast TpYI0EMKOCTh TUCIMILUTMHBI COCTABIISET 9 3a4eTHBIX €IHHHMIL, 324 Jaca.

Bunapr yuebHo# paboThI, BKIIIO- ®opmsl Te-
MOCTOSITETIBHYIO paboT KYILEro
e Occ: eHTOE}; P g Obzen Ko}}lllil 0JIst
UT OeMyKﬂOCTb (B yacax) yusbRol CHCBI;CMO-
< PyA paboThl, y
£ = = C IpUMe- e
ol 3 = =R P (no neoe-
= s =) o | o HEHHEM
No Pazgen (tema) 3| o = Q|8 M ce-
gl © = S| s HWHTEpakK-
n/n JTUCITUTIIMHBI 3| = - m oo o Mmecmpa),
O S| S| B| F| Y o | x| THHEKX dbopma
x| E| ¥ = o= & = | METOJOB
= 8| 8| & & © | E /| TpoMeKy-
= 2 2 E < | (B yacax o
= ) o TOYHOH
=) a| B %0)
2 8| = aTTecTaluu
=2 2 (no ce-
mecmpam)
1. | Beenenue. Curnaisl. 5 2 2 -
Hcropus paguonepe-
JIAIOIIMUX YCTPOMCTB
2. | DnemeHTHas Oa3a 3 2 |2 2 2/50
YCTPOMUCTB Mepeaadu
curHaios (YIIC)
3 DiemeHTHas 6aza 1 12 nepearre-
KBaHTOBBIX TPHOOPOB CTalus
4 | KooddunmenTs paz- 5 2 4 1/50
JIOKEHHS] KOCUHYCOH-
JTaTbHBIX UMIIYJIbCOB
5. | 'eneparopsl ¢ BHeII- 5 2 |2 2 2/50
HUM BO30YXKICHHEM
6. | Pexxumel pabotet [BB | 5 2 |12 4 3 4/50 PeiiTHHr-
U XapaKTEPUCTUKHU KOHTPOJIb
Nel
7 | Xapaktepuctuku BB | 1 12 nepearre-
cranus
8. | Meroas! u TexHoNOTHU | 5 2 6 1/50
reHepUPOBAHUSI CUTHA-
JIOB
9. | KBaHTOBBIE TeHepaTo- 1 12 nepearre-
pBI CTaIus
10. | Bo3Oynutenu u cunte- | 5 2 4 1/50
3aTOpBI YaCTOTHI
11. | I'eneparopst CBY gua- | 1 20 nepearre-
na3oHa CTanus
12. | Cxemorexnuka YIIC 5 2 |2 6 2/50
13. | 3ammTa KackaJaoB yCcH- 20 nepearTe-
JIEHUsI MOIIHOCTH CTalus
14. | Metons! cioxeHus 5 2 |2 — 2 4/50
MOIIHOCTEH




15. | [Ipobnemsr cornacoBa- | 5 | 10 2 |2 4 2/50
Hus YIIC ¢ Harpy3kamu
16. | Knaccupukauus YIIC 1 12 nepearre-
cTauus
17. | Metoasl ynipaBieHuUs 5 |11 2 P 1/50
KoJIeOaHUSIMH |
18. | KonupoBanue curua- | 12 nepearTe-
JIOB CTanusl
19. | AMmmatynHas mogynsa- | S5 | 12 2 2 1/50 PeitTuHr-
LU U MOLYJISATOPEL ;OISTPOJTB
20. | OgHomosocHast Moxy- | 5 | 13 2 |2 4 4 4/50
JSIIUS
21. | ®UIBTPOBBIE CXEMBI 1 12 nepearre-
OJTHOTIOJIOCHBIX MOJIY- cTauus
JSITOPOB
22. | YrioBble BUIBI MOJTY- 5 |14 2 4 1/50
TSN
23. | Metonas! nuckpeTusa- 3 15 2 2 1/50
IIUH U KBAaHTOBaHMSI
CHTHAJIOB
24. | Cranmaptel nudpoBoit | 1 20 nepearre-
CBSI3U cTanus
25. | LlubpoBsie METOIBI 5 |16 2 |2 6 2/50
mMonaysinuu BPSK,
QPSK, QAM wu np.
26. | Mopynsinus pacimupe- 5117 | 2 2 4 4 4/50 PeiTHHTr-
HHEM CIIEKTpa KOHTPOJIb
Ne3,
27. | IlporpamMMHas nepe- 1 12 nepearre-
CTpOMKa 4aCTOThI cranus
18. | Texnonoruu Gecnpo- 3 |18 |2 2 2 4 3/50
BOJIHOT'O JIOCTYTIa
Bceero 18 |36 |18 |18 207 | KIT | 36/50% | Dk3amen
nepearre-
crauus

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

5.1. AKTHBHbBIE H HHTepPaKTUBHBIE (hopMbI 00ydeHHA

C nensto (I)OpMI/IpOBaHI/IH U pPa3BUTHUA HpO(beCCI/IOHaJIBHBIX HAaBBIKOB CTYJIC€HTOB B y‘{C6HOM

npoIecce MCIONb3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIE (JOPMBI NIPOBEICHUS 3aHATUH B COYETAHHH C
BHEAYIUTOPHOM paboTo: (71ab0paTOpHbIE U MPAKTHYECKUE 3aHSTHS, KOHTPOJIbHBIE ayAUTOPHbIE pabo-
THI, HHJAMBHAyaIbHEIE JoMaIIHAe paboThl). OObeM 3aHATHH, IPOBOJIUMBIX B HHTEPAKTHBHBIX (OpMax.
cocTaBisieT 36 4acos.

5.2. CamocTosiTe/ibHasi paboTa CTYyI€HTOB

CamocrosTenbHas — (BHeayauTopHasi) paboTa  CTYJEHTOB — BKIIOYAeT  3aKpeIJIeHWe
TEOPETHYECKOT0 MaTepualia Mpy IMOATOTOBKE K BBIOJHEHHUIO U 3aIlUTe Jab0OpaTOPHBIX 3aJaHuH, a
TaK)Xe [pPH BBHITOJHEHHH KYpCOBOIO IPOEKTa W HHAWBUAYaTIbHOM noMamiHed paboTel. OcHOBa
CaMOCTOSITEIbHOW paboThl - H3y4YEHHE JHTEpaTypbl IO PEKOMEHIOBAaHHBIM HMCTOYHHKAM H
KOHCIIEKTY JIEKIMii, aHATN3 TEOPETHYECKUX ITOJIOKEHUH MPUMEHHUTENBHO K 3aJaHHIO Ha KypCOBOU
IIPOEKT.



5.3. MyJabTuMe/IHiiHbIe TEXHOJIOIHH 00y4eHust
Bcee JieKIMOHHBIC 3aHATHS IPOBOJSITCS B BUJIE MPE3EHTALMM B MYJIBTUMEIMUHON ay/IMTOPUH €
MCII0JIb30BaHHEM KOMITBIOTEPHOTO TPOEKTOpa U MpejcTaBieHreM oT 25 g0 40 ciaaljaoB 10 Kam/101
nexuuu. CTyJIeHTaM MPeJI0CTaBISETCSI KOMIIBIOTEPHBIH KYpC JTEKIHUH.
5.4. JlekumMu NpUrjiameHHbIX CreuHaJIncToB
B pamkax ydeOHoro kypca «MeToapl U YCTpOHCTBa mepefayd CUIHAIOB» MPEIYyCMOTPEHbI
BCTPEUH C MPEJICTABUTEIIMHU POCCUUCKUX U 3apyOeKHBIX KOMIAHUN, BBICTYIUICHHUS U JIEKLIMU CleLHa-
JIUCTOB, B YaCTHOCTH:
e Ynen-koppecnonnenta PAH. nokropa texHudeckux Hayk. npodeccopa HaydHo uccienoBa-
TeabCKOoro tefeBu3snonHoro uHctutyra PAH 10.b. 3ybapesa;
e JIOKTOpa TeXHUYECKHUX Hayk, mpodeccopa Huxeropoackoro rocyaapcTBEHHOIO yHUBEPCHTETA
umenn H.W. Jlobagesckoro W.51. OpioBa;
e JIOKTOpa TEXHHYECKHMX HayK, Ipodeccopa SpociaBcKoro rocyIapCTBEHHOIO YHHUBEPCHUTETA
umenu I1.I°. Jlemunosa FO.A. bproxaHosa.
5.5. PeliTuHroBasi cucteMa 00y4eHHus
PeHTHHT-KOHTPOJIb IPOBOIUTCS TPH paza 3a cemecTp. OH mpe/iroiaraeT OleHKY CyMMapHbIX
Oa10B MO CIIEAYIOUIMM COCTABIISIOUIMM: aKTUBHOCTh Ha KOHTPOJIbHBIX 3aHATHAX W Ka4eCTBO BBINOJI-
HEHMsl IOMAIIHUX PEUTUHIOBBIX 3a/laHUi U J1adopaTOpHBIX padoT.

6. OUEHOYHBIE CPEACTBA /IS TEKYHWEI'O KOHTPOJIA YCIIEBAEMOCTH, IIPO-
MEKYTOUYHOU ATTECTALIMHM 110 UTOI'AM OCBOEHUS JUCHHUIJIMHBI U YUYEB-
HO-METOJIUYECKOE OBECIIEYEHUE CAMOCTOSTEJABHOU PABOTbHI CTYJIEHTOB

6.1. Bonipocsl auist mepearrecTauuu
Tema «DyiemeHTHas 6a3a KBaHTOBBIX IPUOOPOB»
1. Ilpunuun paboTsl MarHeTpoHa.
2. 3azmepkka cUrHaJIa B jiaMIie Oeryuiei BOJIHbI.
3. Kosddunuent ycuneHus KINCTpOHA.
4. I'enepaTophl HA AMIIUTPOHAX.
S. puHimn paboTel 1aMIibl 06paTHOH BOJIHEL.
Tema «Xapaktepuctuku [ BB»
I. Cratuueckue xapaktepuctuku [ BB na Tpan3ucrtopax.
2. CraTuyeckue XapakKTepUCTUKU PAJIMOJIAMII.
3. JInnamuueckas xapaktepuctuka [ BB.

. JluHaMuuecKasi XapaKTEPUCTHKA B 3aBUCHMOCTH OT MU3MEHEHHS HANPsUKEHUs Ha Oase TpaH3ucTopa.
5. AMIUIMTY/IHO-YacTOTHAs XapakTepucTuka ['BB.
6. Harpy3ounsie xapakrepuctuku [ BB.

Tema «KBaHTOBBIE reHEPATOPBI»

. 'eHepaTOpb! HA MarHETpPOHAX.

. [lpunnun paboTsl na3zepa.

. CTaOMIBHOCTD YaCTOTHI Ma3epOB.

. 'eHepaTOpBl MUJLIMMETPOBOIO AUAIIAa30HA.

. [IpuHnun paboTel rTHPOTPOHA.

Tema «3amura KackaJ0B yCUIEHUS MOIIHOCTH»
1. TTaccuBHBIE METO/IBI 3AIIUTHI KACKAJIOB.

. YCTpPOUCTBO LMPKYJISATOPA.

.3amura o ypoBHIO BBIXOJHOIO TOKA.

. 3a1mTa no ypoBHIO OTPAKEHHON BOJIHBI.

. AZIaNITUBHBIE METO/IbI 3aLMThI KACKAI0B.

. 3aluTa Kacka/ia ¢ HepepbIBHOM MOJACTPOHKOM.
Tema «Knaccudukamms YI1C»
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1. CucteMsl paJUOpENEHHON CBA3H.

2. CHCTEMBI ONITOBOJIOKOHHOM CBS3H.

3. KabenbHas cBs3b.

4. CucTeMbl CIyTHUKOBOM CBSI3H.

5. CoroBas CBS3b.

6. I'mapoakycTuyeckast CBs3b.

Tema «KompoBaHue CUrHajaoB»

. KogupoBaHue ucTOUHUKA CUTHAJA.

. Koasi IN'onna.

. Koawt Pua-ConomoHna.

. DG (hEeKTUBHOCTH TOMEXOYCTOWYMBOIO KOJUPOBAHHUS.

. CBepTOUHBIE KOJBI.

Tema «DUTBLTPOBBIE CXEMbI OJJTHOMIOJIOCHBIX MOIYJISITOPOB»
1. LC ¢unapTpsL

2. DIeKTpoMexaHuYecKue QUuibTpbl.

3. ®unbTphl Ha MOBEPXHOCTHBIX aKyCTUYECKUX BOJIHAX.

4. KBapiieBble (pUIBTPBHI.

5. D¢ dexTUBHOCTE PHIBTPOBOro croco0a OAHOMOIOCHON MOYISALHH.
Tema «Cranmaptsl uuppoBOi CBI3U»

. Cranmapr JEKT.

. Crangapt Wi-Fl.

. Cranmapt Wi-Max.

. Crannapr ZigBe.

. Cranpapt BluTuz

Tema «lIporpamMmmHas nepectpoiika 4acToThbl»

L. BeicTpast nporpaMMHasi nepecTpomka 4acTOThI.

2. MenneHHas nporpaMMHas epecTpoiika paio4acTOThI.
3. 9bdexTHBHOCTL MPOrpaMMHOMN NIEPECTPORKH YaCTOTHI.
4. CKpBITHOCTD CBSI3H.

5.Hcnonbp3oBaHue ciekTpa Npu NporpaMMHON NEPECTPONKE pagrioyacTOThI.

D) o —

=

LI 9 —

[ I N

6.2. Bonpocsl Kk YK3aMeHy
1. PaznosxeHHe KOCHHYCOUAATBHOIO HMITYJIbCA.
2. YacToTHasi MAaHUNYJIALMUA C MUHUMAaJIbHBIM cABUroM - UMMC.
3. Kogupoanue curHanos UKM - koaet AMI, HDB-3 u ap.
4. JIByXypOBHEBBIH CHHTE3AaTOP YACTOThI.
5. Pescunmbl paboThI FeHEPATOPOB C BHEILIHUM BO30Y:KICHHEM.
6. CMHTE3aTOP YacTOThl C BIYUTAHHEM OLIMOKH.
7. DHepreTuyeckue xapakrtepuctuku ['BB.
8. IlceBaocnyyaitHas nepecTpoika paauodactoTel — MoayJisitus [TTTPY.
9. JIuckpeTu3aumst ¥ KBAHTOBaHUE CUIHAJIOB.
10. MeTo1 aKTUBHOIO CHHTE3a CETKHU 4acTOT.
11. MeToapi cl10KEHUS MOLHOCTEMN.
12. Llernu coriiacoBaHuUs.
13. AMnuiuTyaHas MOy JIALMs U MOJYJIATOPBI.
14. TpexToueuHble aBTOI€HEPATOPBI.
15. Moayasuuss AUM |, AUM 2.
16. Monyasuus ®UM — |, DUM — 2.
17. YMHOX€EHHE 4aCTOThI, YMHOXUTE/IM Ha BApaKTOpax.
18. ®azoBas Teaerpadus u ODT.
19. QAM — MHOroypOBHEBas KBaJpaTypHas aMILJIUTYAHas MOLYJISLIMS.
20. Monaynsuus BPSK.
21. Moaynsauus QPSK.
22. Moaynsuuns pacuiMpeHHeM crekTpa.
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6.2. Bonipocel /151 pEHTHHT — KOHTPOJS

Bonpocs! 17st pedTHHT — KOHTpoJs Ne 1.

1. Beibop yria orceuku nis [ BB.

2. XapaktepucTtuku [ BB B HEJOHANIPSKEHHOM pEXKHUME.

3. Xapaktepuctuku [ BB B nepeHanpsokeHHOM pexHME.

4. Xapaxrepuctuki ['BB B ki1t04eBOM pexume.

S. YMHOXUTEIN 4YacTOThI Ha BapakTopax.

6. CorylacoBaHue UMITEIAHCOB Ha BxoJe U BeIxoje [ BB.

7. TpexTo4yeuHble aBTOI€HEPATOPBI.

8. KBaHTOBBIE F€HEPATOPEL.

9. ABroredeparopsl CBY Ha TaBUHHO-TIPOJIETHBIX JIMO1AX.

10.

['enepatopst CBY Ha auoaax I'anna.

Bonpocsl s peiiTuHr — koutTpoas Ne 2.

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

ABTOreHepaTopbl Ha akTUBHBIX leMeHTaX CBY TexHUKH (MarHeTpOHbIL, THPOTPOHBI).
[IpsiMble METOBI CHHTE3a CETKH 4acTOT.

AKTHBHBIE METOIBI CHHTE3a CETKH YaCTOT.

MocToBbIe cXeMBI Cl10KeHHs MolHocTeH I'BB.

AHaJIOTOBbIE METO/IbI MOTYJISIIUAH.

MoaynsTopsl aHaI0rOBBIX CUTHAJIOB.

Jliuckperusaliysi 1 KBAHTOBAaHHE CUTHAJIOB.

[{udpoBbie METOABI MOAYJISIIUH.

KoaupoBaHue curHaios.

MeTo1bl TOMEXO0YCTOWYHUBOT0 KOJUPOBAHUS

Bonpoch! 17151 peHTHHT — KOHTpoJst Ne 3.

21,
22,

23.

24.
25.
26.
27,
28.
29.
30.

1.

Metoab! kpunrorpaduu.

Moayastopsl BPSK u QPSK.

MeTo1bl MOJIYJISILIMHK € MTOBBIIIEHUEM CKOPOCTH Tepejlaun UH(popMaIii.
MeToabl MOYJISILIMK € paCUIMPEHUEM CIIEKTPA.

MHOKeCTBEHHBIN JOCTYI /ISt ADOHEHTOB.

Cranzgaptel 6€CIpOBOIHOTO IOCTYIIA.

Knaccudukaius 1uana3oHoB 4acToT.

TpaHcnoHAEpH! CITyTHUKOBOH CBSI3H.

Panuo u TeneBemaresbHble epeIaTYuKH.

[leperaTyuky paguopeaeHbIX JIUHUNA CBS3U.

6.3. 3aganus u tectsl KOHTPOJst CPC no aucuunianHe
KakoB pekoMeH1yeMblit yroJl OTCEUKH I MOIIHBIX T€HEPaTOPOB C BHEIIHUM BO30YKaeHHEM?

- 180°,
=700 < 110>
- 90",

)

Kakue BaxcHbIe YCIIOBHSA HCO6XOIII/IMO BBIITOJIHUTL 1J151 ycnemﬂoﬁ paGO'l‘bl TPEXTOYCHYHOI'O aBTOI'C-
Hepatopa’

MMEThb CTA0OMJIBHOE [TUTAHUE.

obecrieunTh OaaHc ¢a3 U aMIUTHTY/I,

HE UMETh B cXeMe QUIBTPYIOLIHNX IEeTeH.

Kax onpenenuts k03 HUIMEHT MOJIE3HOTO JEHCTBHUS BbIXOHOM 1ernu [[BB?

U3 BBIXOJHOH MOIIHOCTH BBIYECTH BXOIHYIO,

T0JI€3HYI0 MOUIHOCTb OJEIUTh Ha MOTPAYEHHYIO,

IEPEMHOKHUTH KO3GGHULUEHT UCIIOIB30BAHUS KOJIJIEKTOPHOTO HANpsKeHUs Ha KO3 GUIueHt Gpop-
MBI KOJUIEKTOPHOT'O TOKA U MOJIEIUTh Ha JIBa.

Kak onpenensror HauIy4Inui yroj OTCEUKHU A/ TPAH3UCTOPHBIX YMHOKHUTeENeH yacToThl B N paz?’
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- 120"N,
- 90N,
- 360"/N.

3

[ToueMy MOIIIHBIE FeHEPATOPBI Ha OUITOISIPHBIX TPAH3UCTOPaX MOIYT paboTaTh C HYJIEBbIM BHELI-
HUM CMelleHHeM

CMellleHHe 00pa3yeTcs IpU BhIIPAMIIEHUH BXxoHoro BY curnana.

TPaH3UCTOP MOXKET paboTarh 0€3 CMELICHHS,

cMeleHre GOpMHUPYETCs 3a CYET HEOCHOBHBIX HOCUTEIEH MTPU IIPOXOKIEHUU KOJUIEKTOPHOIO TOKA.
B xakoM pexume paboThl MOIITHOTO YCHJIUTEIBHOIO Kacka/la y akTHBHOIO HJIEMEHTA ITOBBILIEHHbIE
BXOJ/IHbIE TOKH?

B HEJIOHAIPSDKEHHOM,

B KPUTHYCCKOM,

B TIEpEHAIPSIKEHHOM.

Kako#t pexxum pabotel ' BB Ha3biBatoT KpUuTHUYECKUM

KOTJ1a UMEIOTCS MOBBIIIEHHbBIE BXOAHbBIE TOKH.

[PH KOTOPOM HMITYJILChI BLIXOIHOTO TOKA OTpaHUUYEHb! 110 aMIUIUTYIE.

KOI'JIa UCIOJIB3YETCS TOJILKO JIMHEHHBIA YUaCTOK BBIXOAHON IMHAMHUYECKONU XapaKTePUCTUKH.
YT0 Takoe cTabMIIbHOCTh YaCTOThI aBTOreHeparopa’

BEJIMYMHA YXOJIa YaCTOThI N0/IeJICHHAs Ha €€ HOMUHAJILHOE 3HAUEHHE,

OTKJIOHEHHE YaCTOThI OT HOMUHATBHOIO 3HAYECHHUSL.

MO/JTyJIb OTKJIOHEHHUS 4aCTOTHI.

[ToueMy TpeXTOUEYHBIE ABTOT€HEPATOPLI HE HArPYy:KalOT Ha HU3KOOMHbIE HArpy3Ku”

Ha HU3KOOMHBIX Harpy3Kax Maja BeJIMYMHA HallpsyKEHHS,

CHIIKAeTCsl JOOPOTHOCTh KOHTYPHOM CUCTEMBI TPEXTOUEHYHOI0 aBTOI€HEpaTopa,

BO3MOYKHA [€HEPALIUs HAa Pa3IMYHBIX YaCTOTaX.

. KaxoBa cTaOHMIBHOCTH YaCTOTHI KBapueBbIX aBTOFCHepaTOPOB?

107,

l()—ll)’

10°.

KakoB moskeT ObITh KO3 puiieHT TpaHchopMai CONPOTUBICHUH OTHOTO Y3KOIMOJIOCHOT O 3BEHA
I' unwm I1 Tuna?

25,
100,
150.

. TloueMy peKOMEHIYIOT BEIOMpATh KO3 GUIUEHT TPaHCHOPMAIIMH COTIPOTUBIICHHH JIJIsl OJTHOTO

3BE€HA y3KOMOJIOCHOH IIeNHU COoryiacoBaHus He Bbiie 107

WHaye MI0X0H K03 QUIHEHT nepeaayn 3BeHa,

JUISL peaTi3aliii MaKCUMaIbHOTO K03¢ hULIMEeHTa QUIIbTPAIIHH,

B IIEJISIX COKpAIEHHS KOJIMYECTBA 2JIEMEHTOB B IIEIH COTJIacCOBaHUS.

. 3auem HpOCTGfILIIHG 3BEHbS COIJIACOBAHUS BKIIIOYAIOT MOC/IE0BATEIbHO?

JUISL pacHIMpeHUs: pabovel IMoJIoChl YacToT,
JUTSL YBEJTHUEHHS KO PHUIIUEHTa GHIBTPALIUH,
4TOOBI MOJYYUTH OOJBIION KOAPPUIMEHT TpaHC(HOPMAIIMU COMTPOTUBICHUHN.

. Yto mo3BossitOT onpeaenuTh ypapuenus ®ano?

KOG GUIMEHT OTpaKeHHUsl CUI'HAJIA /U715l 3aJaHHOH 110JIOCHI COTTIaCOBAHMSL.
KOYpPULKEHT NepeJayy el COrIaCoBaHUs 110 MOIIIHOCTH.
BEJIMYUHY KO PUIIMEHTA QUIBTPALIHH.

. B uem HegocTaTOK HIMPOKOIOIOCHBIX TPAHC(HOPMATOPOB COMPOTUBICHUH ¢ MArHUTHBIMH CBSI35-

MH"?

HE OCYIIECTBIISIIOT (PHIIbTPALUIO CUTHAJIOB,
JIOPOTH | CJIOKHBI B U3TOTOBJIEHUH,

TpeOYIOT CIIOKHBIX AHAIMTUYECKUX PACUETOB.



16. B yeM HeJOCTATOK IHPOKOIOJOCHBIX TPAHC(OPMATOPOB COMPOTUBICHUN TUTIA JUTMHHBIX TMHUNA

- HUMeIoT GonbiIre rabapuThl.

- HE OCYIIECTBIISIOT (DUIIBTPALIMIO CUTHAJIOB.

- IOCJie HarpeBa TEPSAIOT CBOM CBOUCTBA.

17. B yeM JJOCTOMHCTBO CHH(DA3HBIX CXEM CJIOKEHUSI MOUTHOCTEH

- MOJKHO CKJIaJbIBaTh HEOIPAHUYEHHBIE MOLIHOCTH,

- MOXHO CYMMHPOBaTh O0JIBIIOE YHCIO UCTOYHUKOB,

- MPOCTOTA CXEMHOH pean3alliu.

18. B yem HenocTaTok CMH(A3HBIX MOCTOBBIX CXEM’

- TpeOyIOT CJI0KHON HAaCTPONKHU,

- OajtaCTHBIE MTOIVIOTUTENIM HE COEIUHEHBI C KOPITYCOM,

- TO3BOJISIIOT CyMMHPOBATh CUTHAJIBI TOJBKO YETHOI'O YUCIIA HCTOYHUKOB.

19. B ueM riaBHOE JOCTOMHCTBO KBAIPATYypPHBIX CXEM CJIOKEHHS MOLIHOCTEH?

- HE UMEIOT IPUHIMIHUAIBHBIX OIPAaHUYEHUHN 110 MOLTHOCTH,

- HMEIOT BBICOKHUH KIIJ,

- TPOCTBI B U3TOTOBJICHUH U FKCIUTYaTaALIMH.

20. Kakue orpaHUYeHMsI HAKJIaIbIBAIOTCSI HA HHTEPITOJIILIMOHHBIN BO30Y/IMTE/Ib YaCTOThI (CXeMa 3€H-
TieHKa)?

- YacToTa /IMana3oHHOro reHeparopa J0KHA ObITh MHOTO O0JIbIIE OMIOPHON YacTOTHI.

- YacToTa JIMANa30HHOro reHeparopa JI0JKHA ObITh MHOI'O MEHBIIIE OIIOPHOH YaCTOThI.

- 4acToTa JAMala3oHHOIo reHeparopa He J0JIKHA ObITh KpaTHa OINIOPHOM 4acTOTE.

6.4. TunoBoe 3ajaHHe Ha KYPCOBOMH NPOEKT BKJIIOYaeT B cedsi:
1. Pa3paboTKy CTpYyKTYypHOU CXEMbI paJMONepealolIero yCTpOUCTBA ¢ 3a/laHHbIMK 110 BapUaHTy Ia-
pameTpami. [Ipu 3TOM pazpabareiBaeTCst BCS CTPYKTYpHAs cXxeMa Mepe/laTudKa 10 YPOBHS OT/EJIbHBIX

KacKaZloB M BBIOMPAIOTCS TPAH3UCTOPBI I pealn3alliyi Kax/I0ro Kackaja.

2. Pa3paboTKy cXeMBbl IeKTPUYECKON MPUHIIUIIMAILHON BCEro paJuonepeaioiero ycrpoicTaa. Jie-
MEHTBI BBIXOJTHOTO KacKaJa pacCYUTHIBAIOTCS U MEPEYEHb 3JIEMEHTOB MPUBOJUTCS TOJIBKO JIJISi BBIXO-
HOT'0 Kackaja.

3. Pacuet BBIXOJHOIO Kackaja nepefaryuka. PaccuuTeiBaeTCs BBIXOJAHOM KacKajl nepejaTyika C rerns-
MH COIrJIaCOBaHMs MO BXOJY M BBIXO/IY.

4. Pa3paboTKy KOHCTPYKILMM BBIXOJHOIO Kackaja. PazpabaThiBaeTcsi KOHCTPYKIIUS MOHTUPYEMbIX Ha
paauaTop IaT BXOJAHOM U BBIXOJHOM 1ienel coryacoBanus. [IpousBoautcs 060CHOBaHHbBIH BIOOD TH-
11a KOH/JIEHCATOPOB CXEeMbI U JIpoccelied. PaccunTbiBaeTCsi KOHCTPYKIIMS MHIYKTUBHOCTEH CXEMBI.

Or4yeTHasi JOKYMEHTALHUA K KYPCOBOMY IPOEKTY:
1. TlosicHUTE/bHAS 3alMCKa Ha KyPCOBOM MPOEKT.
2. Yeprex cxeMbl 21€KTPUUECKOH IPHHIIMITHAILHON Beero nepenarunka (Gopmat A3)
3. Yeprex KOHCTPYKLUMHU BbIXOJIHOTO Kackana (Dopmar A3).

[TosicHuTEIbHAS 3alIMCKa BBIIIOJIHAETCS B COOTBETCTBHM C TPeOOBAHUSAMH Ha YUeOHYIO JOKY-
MEHTALHIO U J0JDKHA COAEPIKaTh: 3aJlaHue Ha IPOEKT, BBEICHHE, PACUETHYIO 4acTb (COACPIKUT pas3pa-
OOTKY CTpYKTYPHOW M IPMHLHUIIMAJIBHOM CXEM NepelaTyhka, a TakKe 3JIEKTPUYECKU pacdeT BBIXOA-
HOTO KacKajJa C IEMsMHU COIIaCOBaHMs), KOHCTPYKTOPCKYIO 4YacTh (COAEPKHUT pa3paboTKy KOHCTPYK-
IIMM BBIXOJHOT'O KaCKaJa U KOHCTPYKTUBHBIA pacdyeT MHIYKTUBHOCTEH 3TOr0 KackKasa).

7. YYHEBHO-METOAWYECKOE U HH®OPMALIMOHHOE
OBECIHEYEHUE JUCHUITJIMHBI

a) oCHOBHas JuTepaTypa (6ubiauorexa Bal'V):



1. [Tepumn B. T. @opMupoBaHue U reHepUPOBaHUE CUTHAIOB B IU(POBOH paguocss3u: YueOHOE 1o-
cobue / B.T. Ilepmun. - M.: HUL] UHOPA-M; MHu.: Hos. 3nanue, 2013. - 614 c.: - (Beiciuee obpaso-
Banue: bakanaspuar). ISBN 978-5-16-006703-2/

Peskum jpoctymna: http://znanium.com/ catalog.php?bookinfo=405030)

2. TwuroB A. A. IloBbllIEHHE BBIXOAHOH MOLIHOCTH YCHIIMTEIIEH paJHolIepelaloUX YCTPOHCTB /
A.A. Tuto. - M.: T'op. munusi-Tenekom. 2013, - 142 ¢. ISBN 978-5-9912-0349-4
Peskum noctyna: http://znanium.com/catalog.php?bookinfo=427832

3. Pasunkun B. I1. lllupokomnonoctueie ynpaeiasembie CBY ycTpoiicTBa BBICOKOTO ypOBHS MOUIHOCTH /
PasunkunB.I1., XpycraneBB.A., MarseeBC.1O. - HoBocu6.: HI'TY, 2014. - 316 c.: ISBN 978-5-7782-
2326-4 Pexum goctyna: http://znanium.com/catalog.php?bookinfo=548085.

4. Bopuenko II. C. YcrpoiicTBa reHepupoBaHuss U (OPMUPOBAHMUS CUTHAIOB (pajuoNepearollne
ycrpoiicta) /BoBuenkoll.C., Jlertsappl . A. - HoBocu6.: HI'TY. 2013. - 108 c. ISBN 978-5-7782-2229-
8 PexxuMm poctyna: http://znanium.com/catalog.php?bookinfo=546296

5.Tenmun I'. C. Bee o pamuonammax/I'enqun I'. C., 2-e u3na., ucnpas. - M.: ['op. JIunus -Tenexom,
2014. - 296 c. ISBN 978-5-9912-0391-3
Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=450333

£) JOMOJIHUTEeIbHAS JIUTepaTypa:
1. T'onosun O.B. YcrpoiicTa reHepupoBanus. popMupoBaHUs. nprueMa U 00pabOTKH CUTHAJIOB:
YuebHoe nocodue s By3oB / O.B. I'osnoBun. - M.: ['op. nunus-Tenexkom, 2012, - 783 ¢. ISBN

~

978-5-9912-0196-4 Pexxum jpoctyna: hitp://znanium.com/catalog. php?bookinfo=333203

2. KupeeB M. A. llpakTHueckuii pacyeT KackaJoB YCHIHMTEIEH 3BYKOBOHW HacTOThbI Ha 3JIEKTPOHHBIX
namnax / M.A. Kupees. - M.: T'op. nuaus-Tenexom, 2012. - 124 c. ISBN 978-5-9912-0227-5 Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=344206

3. Ilepenenkun JI. A. CxeMOTeXHHKA yCUJIUTEIbHBIX YCTPOUCTB: YdeOHoe nocobue juist By3oB / JILA.
[Tepenenkun. - M.: Top. nuaus-Tenexkom, 2013. - 238 ¢.: ISBN 978-5-9912-0348-7. Pexxum noctyna:
http://znanium.com/catalog.php?bookinfo=427829

4. T'opnuenko B. H. MHorokanaibHble TeJIEKOMMYHHUKAIIMOHHBIE CUCTeMbI: Y 4eOHUK 1 By30B / B.H.
['opauenko, M.C. TBepeukuid. - 2-e¢ u3a., ucnpas. U gom. - M.: 'op. nuaus-Tenexom, 2013. - 396 c.
ISBN 978-5-9912-0251-0/ Pexxum pocrtyna:

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

B) MEPUOAHYECCKHE H3IaHHUHA:

OTeyecTBEHHbIE Ky PHAJIbI:

e PajimorexHuka;

e PajlnOTeXHHUKA U HIEKTPOHHUKA!

e [Ipubopbl U TexHHKA IKCIIEPUMEHTA;
e [{uppoBas 06paboTKa CUTHATIOB.

PedepaTuBHbIE Ky pHAJIbI:
e PagnoTexHuka;
® 3JIEKTPOHHUKA.

3apy0ekHbIe Ky pHAJIbI:

e |[EEE Transactions on Communications;

¢ [EEE Transactions on Signal Processing;

e [EEE Transactions on Instrumentation and Measurement.
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B) HHTE€PHET-pecypcChl:

1. Xypman '"TIpoeKTMpOBaHME M TEXHOJOIHSl JIEKTPOHHBIX cpeacts” -  http:/ptes.visu.ru;
http://elibrary.ru/title_about.asp?1d=9013

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

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

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHBI

MarepuanbHO-TeXHIIecKoe 00ecTiedeHIE UCIMILIMHL] BKIFOYaeT:

KadenpaibHbe MyJIbTHMeTHHHbIE cpeacTBa (aya. 301-3 u 335-3);

HabOpHI CIaiI0B MO BeeM JieKIusM (0T 25 10 40 craif1oB Mo KaXIOH JIEKIMH ),
OCHAIIICHHAs MaKeTaMH JUIs IPOBeIEH s IPaKTHUeCKuX pabot naboparopus (ayd. S01a -3)

IIpumevyanus:
1. O61ee 9KCIIO MOATOTOBIEHHBIX ci1aiimoB 6osee 2000.
2. Cnaipl €XerofHo peAaKTHPYIOTCS U MOJEPHU3UPYIOTCS B COOTBETCTBHU C Pa3BUTHEM TEXHH-
YECKOM M METOIUYECKOH Oa3bl.

Pa6ouast mporpamMma JHMCIMILIMHBI COCTaBlI€HA B cOOTBeTCTBUM ¢ TpeGopanusamu OI'OC BO mo

HanpasieHuto 11.03.02 — MHpOKOMMYHUKAIIHOHHBIE TEXHOJIOIMH H CHCTEMBI CBSI3H

/»,//’ ’ ) /,‘
Pa6ouyo mporpaMmy COCTaBUJI II.T.H. Ipodeccop ( 7%// CamoitnioB A.T'.
" ‘///

(®HO, noanuce) IV

Penensenr:

I'enepanpusiii qupektop OAO BKbB «Pagnocssn»

K.T.H. % Borpanos A.E.

(MecTo paboTsl, fomkHOCTh, PHO, noanucs)

[Tporpamma paccMoTpeHa U 0100peHa Ha 3aceflaHuU  Kadeaphbl palMOTEXHHKH U PATHOCHCTEM

Tporokon Ne /3 o1 U6.0%, /f'./OI{:I

- Huxwutun O.P.

L// (®HUO, noanuce)

3aBenyromui kadenpoi

PaGoyas mporpamma paccMOTpeHa ¥ 0J00peHa Ha 3acelaHUM y4eOHO-METOIHYECKOH KOMUCCHH Halpas-
nenus 11.03.02 — UHpoKkOMMYHUKAIIMOHHBIE TEXHOJIOTUU ¥ CUCTEMBI CBSI3H
Ilpotroxon Ne /0 ot X 07 /rona

[Ipencenarens KOMUCCHH z — Huxutun O.P.

4

(®HO, noanucs)

JIMCT IIEPEYTBEP/KAEHUSA
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PABOYEM NPOI'PAMMBI JUCHHUTIIUHBI

Pa6ouas nporpamma ogobpena Ha /57 /&’ yaeGHblii roa
v
Iporoko 3acenanus kapeapsi Ne Lot /. £F. /P rona

3aBeayromuii kapeapoi 27 Hukurtun O.P.

Pabouast mporpamMma onobpena Ha /£, /£  yuebubiii ron
[Tporokoun 3acenanus kapeapob Ne 7/ or /, 8 /& rona

3aBeayromi Kadeapoi A2 Huxutun O.P.

c”

[IpoTokon 3acenanus kapeapbl Ne / ot 2 /)/j//r#,a"

3aBenyromuii kageapoit = 7 Hukurtun O.P.

=




JIMCT NEPEYTBEPKJIEHUS
PABOYEM ITPOT'PAMMBI

PaGouast mporpamma ojo6pena va .~/ // ~  yueGHsIi roj
¥ & = "4 ~ /7 /
[Ipotokon 3acenanus kKapenpet No /ot 7,1/ 7. //,’fozla

3aBenyromuii kadeapoin i 7 o—> £ / //4//,/ LSS

Pa6ouas nporpamMa ogoOpeHa Ha Yo gy yueOHBIN roJ
Tpotokon 3acenanus kabeapbt Ne A " ovft /i fona

0 2 o T
3aBeayrommi Kageapoi : ? F ///// L
PaGoyas mporpamma 0100peHa Ha yueOHBIN TOJ
I[Tportokou 3acenanust Kadenpbr Ne oT roja

3aBeayromuil Kapeapon




