MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S [TPOT'PAMMA JNCHUITJIMHD
YerpoiicTBa npuemMa 1 00padOTKH AUCKPETHBIX M AHAJIOTOBbIX CHTHAJIOB

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampanenue noaroroBku / cneruanbHOCcTh: 11.04.01 Pagnorexnuka

Hanpasnennocts (mpodwmip) / cnenmanuzanus: CuHcTeMbl W YCTpPOiicTBa mepeaayd, npueMa M
00padOTKM CUTHAJIOB

®opma o0ydeHus: OUHaA

@akynpereT: PT®, Pagnorexunueckuii paxyabrer

Kagenpa: PCC, Kadenpa paano3eKTpPOHMKH U CUCTEM CBSA3H

Kype: 1

Cemectp: 2

YuebOnsrit man Habopa 2017 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 2 cemectp Bcero Ennauner
1 Jlexuuu 36 36 4acoB
2 [IpakTryeckue 3aHATHA 24 24 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 KoHTpons camocTosaTensHO# paboThl (KypcoBOM 8 8 4acoB

MPOEKT / KypcoBasi paboTa)
5 Bcero aymuTopHbIX 3aHATUN 84 84 4acoB
6 CamocrosiTenpHas paboTa 60 60 4acoB
7 Bcero (6e3 ax3ameHa) 144 144 9acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

OK3aMeH: 2 ceMecTp
Kypcooii mpoekt / kypcoBast paboTa: 2 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 11 or« 3 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHocTH) 11.04.01 Pagunorexnuka, yreepxkaeanoro 30.10.2014 roma, paccMoTpeHa u 0f0-

OpeHa Ha 3acenanuu kapeapsl PCC « _ » 20 rona, mpotokon No
PazpaboTunk:
3aBeAyromuii kapenpoi kad. P31 A. C. 3agopun

3aBenyromuii odecrieunBaroien kag.
PCC A. B. ®arteen

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan PT® K. 1O. Ilomoga
3aBenyromnuii BeITycKaroten kag.

PCC A. B. ®@areeB
OKCIEPTHI:

JouieHT xadeapsl paauodIeKTPOHUKH
u cucteM cBs3u (PCC) H. J. XarpkoB

IIpodeccop kadenpsl paguo3neKkTpo-
Huku u cucrteM cBsazu (PCC) b. 1. ABnodeHKo
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Juctunnuna «YcrpoicTBa npueMa u 00paboTKU TUCKPETHBIX M aHaJIoToBbIX curHainosy» (YIIOC)
CTaBUT CBOEH IIEJIBIO IIOJrOTOBKY CTYICHTOB 10 TEOPETUYECKUM OCHOBaM, MPUHIUIIAM IIOCTPOEHUS,
IIPAKTUYECKOMY IPOEKTUPOBAHUIO TPAKTOB MPHEMa U aHAJIOro-IU(PPOBOil 00pabOTKH CUTHAJIOB Pa-IHO-
TEXHUYECKHUX CHUCTEM pa3IMYHOIo HazHaueHWs. V3yueHue AUCHUILTUHBI JODKHO 3aJI0KUTh Y CTY-JICHTOB
HaBbIKM CAMOCTOSATEIBHOIO PpEHIeHHs 3aJad Ha BBICOKOM MPOPECCHOHAILHOM YPOBHE W BOCIUTATh
CTpEMJICHHUE OBJIaJIeBaTh HOBBIMU HAYYHBIMHU M IPAKTUYECKUMHU 3HAHUSMHU.

1.2. 3agaun JIMCHMIIINHBI
— K ocHoBHBIM 3371auaM JUCIUTUTMHBI OTHOCUTCS] U3YUYECHHE:
— @ DPa3HOBUAHOCTEH CTPYKTYPHBIX CXEM IMPUEMHHKOB, OOJAaCTeH WX MPUMEHEHUS, MPEUMY-
IIECTB U HEJOCTATKOB;
— e 3jeMeHToB u y3i0B YIIOC;
— @ aproMaruveckux perynmupoBok B YIIOC;
—  ® 0co0OeHHOCTEW MOCTPOCHHS YCTPOMCTB MpreMa HHPOopMaIHy, epeaaBaeMoil B uppo-Boit

— @ 0COOEHHOCTEH YCTPOICTB mpremMa IIyMOIOI00HBIX CUTHAJIOB;
—  ® TeOopHs U TEXHUKA U3MEPEHUH TeXHUUYECKUX XapakTepuctuk YIIOC

2. Mecro mucuuminabl B ctpykrype OITOIT

JucuumuinHa «YcrpoiicTBa mpueMa U 00pabOTKU TUCKPETHBIX U aHaoroBbix curaaiosy (b1.5.2)
OTHOCHTCS K O0JIoKy 1 (6a30Bast 4acTh).

[TpenmecTBYIOIMKUMU TUCHUIUITMHAMY, (GOPMHUPYIOLUTMMH HayajdbHBIC 3HAHUS, SBISIOTCA: MHKpO-
BOJIHOBasl TeXHHMKA, CHUCTEMBI aHAJIOTOBOTO TEJIEBU3MOHHOTO Bemanus, Llupposoe tenesuaenue, Paguo-
TEXHUYECKHE CUCTEMBI NIepeaayn HHPOPMAIIH.

[Tocnenyromumy AUCUUIUIMHAMHU SBISIOTCS: Teopus M TeXHHKa pagvoJIOKallud U paJlOHABUIA-
IIUH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIINH:

— OK-4 ciocoOHOCTBIO aanTHPOBATHCS K U3MEHSIOIIUMCS YCIOBUSM, MEPEOIICHUBATh HAKOII-
JICHHBIN OIBIT, AHAJIM3UPOBATH CBOM BO3MOXKHOCTH;

—  OIIK-1 criocoGHOCTHIO MOHMMATH OCHOBHBIE MTPOOJIEMBI B CBOCH MTPEeMETHOM 00IaCTH, BBIOHU -
paTh METO/BI U CPENICTBA UX PELICHNUS,

—  OIIK-5 roroBHOCTBIO 0GOPMIISTH, MPENCTABIATh, JOKIAIBIBATE M apTYMEHTHPOBAHHO 3all[H-
1aTh PE3YJbTaThl BBIMOJIHEHHON paboThI;

B pe3ynbraTe u3ydeHust TUCIUILIMHBI 00Y4aOIUICS TODKEH:

— 3HATh COBPEMEHHBIE METOJbl MAaTEMAaTHYECKOrO OMHCAHUS NPUHIMIA IeHCTBUS (DYHKIIMO-
HaJbHBIX OJIOKOB M cHUCTeM panuonpuemMHoro ycrpoictsa (PIIpY); ocHOBHBIE 3aKOHOMEPHOCTH MPEOO-
pa30BaHMs CUTHAJIOB B THIOBBIX KacKaJaX MPUEMHOTO YCTPOHUCTBA; METOJbI OOECIICUEHUS TIOMEXOYCTOM -
YUBOCTH IIPH NPUEME U NTPEOOPA30BAHNN CUTHAJIOB;

—  YMeTb HCHOJb30BaTh COBPEMEHHBIE CPEACTBA BBIYMCIUTEIBLHON TEXHUKHU IJIsl pEUICHUs 3a1a4
npruemMa u 00pabOTKK CHTHAJIOB; PabOTaTh CO CHENHMATBHON JTUTEPATypOl; TOTOBUTh TEXHHUECKYIO JOKY-
MEHTAIIMIO Ha pa3paboTaHHbIE YCTPOMCTRA.

— BJAaJeTh METOJAMH WM CITIOCO0aMU MHXKEHEPHOTO MPOCKTUPOBAHUS cOBpeMeHHBIX PIIpVY pas-
JIMYHOTO HAa3HAYEHHUS, UX MOJACHUCTEM, OJIOKOB M y3JI0B; METOJAMH SKCIEPUMEHTAIbHBIX UCCIEIOBAHUNA U
UC-TIBITaHUI pa3pabOTaHHBIX YCTPOUCTB; METOIaMH 00pabOTKH Pe3ynbTaTOB SKCIIEPUMEHTATbHBIX UCCIIE-
JOBaHUH

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI

06111215[ pr,)IOCMKOCTI) JUCHUIINIMHBI COCTABJISICT 50 3a4CTHBIX €AUHUIBI 1 HpC}ICTaBJ'IeHa B Ta6J'[I/I-
ne 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
2 ceMecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 84 84
Jlexknuu 36 36
[IpakTuyeckue 3aHATUS 24 24
JlaboparopHbie pabOTHI 16 16
KoHTponb camocTosTenbHON paboTh! (KypcOBOM MPOEKT / 8 8
KypcoBas paboTa)
CamocTtosTenbHas paboTa (Bcero) 60 60
BrimonHeHne KypcoBOTo MpoekTa / KypcoBOil paboThI 20 20
[TpopaboTka IeKIMOHHOTO MaTepralia 40 40
Bcero (6e3 sx3amena) 144 144
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast TpyI0€MKOCTb, 4 180 180
3auerHble EanHunel 5.0 5.0

5. Conepsxkanue TUCHUTLIMHBI

5.1. Pa3znesnsl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIABI 3aHATUN

= - = 2 £ =
= = 3 " S g S 3 2
. < g & 'S g 2 > 5
HasBanus pa3nenoB IUCHUIUIMHBI i © & 52 = o © g 5
= g S = s 3 0 ==
S| =] 3|38
AR
2 cemectp
1 Beenenue. [TapameTpsl 1 xapakre- 8 4 4 8 10 26 |OK-4, OIIK-
puctuku YIIOC. CtpyKkTypHBIE CXeE- 5
™Mbl YIIOC. YactoTHble QUIBTPHI U
BXOJIHBIE LIEIIN.
2 Yeunurenu paguodactotsl; [Ipeod- 8 8 8 10 34 | OK-4, OIIK-
pa30BaTENM YaCTOTHI; YCUIIUTEIH MPO- 5
MEXXYTOYHON 4aCTOTBHI.
3 JleTeKTOpbl aMIUIUTYJHO-MOYJIUPO- 8 8 4 10 30 | OK-4, OIIK-
BaHHBIX CUTHAJIOB; ABTOMAaTHYECKHE 5
U pyuHsle peryaupoBku B YIIOC.
4 Tludpossie BuabI Moaysiun. Ka- 12 4 0 10 26 |OK-4, OIIK-
HaJIbHOE KoaMpoBaHue. Biusiaue nu- 5
HEWHBIX UCKAKEHUW U HEIIMHENHBIX
HCKQXCHUM Ha Ka4eCTBO Iepeaadnt
uudpoBbIX curaanaos. Koppekius
NIepPEeIaTOUYHBIX XapaKTEPUCTUK TPAK-
Ta.
5 KypcoBo#l mpo€eKT Mo JUCHHUILIMHE 0 0 0 20 20 | OK-4, OIIK-
VIIOC. 5
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6 Dx3ameH 0 0 0 0 0
Uroro 3a cemectp 36 24 16 8 60 144
Hroro 36 24 16 8 60 144
5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JEKIMAM)
ConepxaHue pa3aenoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCIUILIKH (110 JIEKIIHUSIM)
3 z S
s | &%
HasBanus paznenos ConepxaHue pazenoB JUCHUIUTUHBI (0 JIEKLIUSAM) 2 § %
= | i
2 o2
- e *
2 ceMecTp
1 Beenenue. [Tapamerpsl | Cozpeprkanue, yueOHOM paboyei mporpaMMel 1o Juc- 8 OK-4,
U XapaKTepUCTUKU nuruinHe YITOC. Meroguueckue pekomenaanuu. Pe- OIIK-5
VIIOC. CtpyKTypHBIE KOMeH1yeMasi yueOHas nmuteparypa. CTpyKTypHbIe
cxemsl YIIOC. CXEMBI painoKaHanoB. MecTo u pyHKIUU TPUEMHU-
YacroTHble QUIBTPHI M |KOB B paanokaHanax. Kiaccuduxanus PIIpV. Panuo-
BXOJ/IHBIE IIETIH. CUTHAJIbl, PAIUOTIOMEXH U JEKTPUUYECKHUE ITYMBI
(aHanmUTHYECKOE, BPEMEHHOE U CIIEKTPAJIbHOE TIPE-
CTaBJICHHUE CUTHAJIOB U MoMeX). CTpYKTypHbIE CXEMBbI
PIIpVY: npsimoro ycuiieHus:, mpsMoro mnpeodpa3opa-
Hus, cyneprerepoauHHoro. O6paboTka paguocurHa-
J10B B puéMHUKax. OCHOBHBIE AJIEKTPUUECKUE XapaK-
tepuctuku PIIpVY: uyBcTBUTENBEHOCTD U N30UpaTEb-
HOCTb.CXEMBbI, XapaKTePUCTUKHU U (pru3nUecKas peasu-
3a1Ms YaCTOTHBIX (PUIBTPOB, MPUMEHSIEMBIX B IPUEM-
HUKax B pa3JIMYHbIX JUANa30HaX 4acTOT.JJIEKTpuye-
CKH€ SKBHUBAJICHTHBIE CXEMbI U XapaKTEPUCTHKHU aH-
TeHH. Ha3HaueHue, 2IeKTpUUeCcKUe CXEMBI M XapaKTe-
PUCTHKH BXOJIHBIX Ilenei (mmojioca, yacToTHast u3dupa-
TEJIbHOCTb, KOAPPHUIHUEHT nepenaunt, KodpUIMEeHT
ryma). MickaskeHusl CUTHAJIOB BO BXOJIHBIX LIETISIX.
Hroro 8
2 Yeunurenu Ha3znauenue, cxeMbl M XapaKTEPUCTUKHU yCUITUTENEH 8 OK-4,
PaguoYacToTHhI; pannoyacToTsl (KOAPGHUIMEHT YCUICHHS, yCTOWYH- OIIK-5
[IpeobpazoBarenu BOCTb, KO3 dUIMEHT myma). JIMHeitHbIe HCKaKSHHS
4acTOTbI; YCUIIUTENN CHTHAJIOB M HeNMHEHHbIE 3 deKTH (0I0KupoBaHue,
IPOMEKYTOYHON HepeKpECTHAs MOLYIIALNS, UHTEPMOLYJISILMSL, BTOPUY-
YacTOTBHI. Hasi MOIYJIALMSA) B yCUIIUTENAX paauodactorel. HasHa-

YeHHe, MPUHIIUI JeHCTBUSI, CXEMbI U XapaKTEPUCTUKH
npeoOpa3oBaTesnieil 4acTOThI (aMITUTYJHO-4aCTOTHAS
XapaKTepHUCTHKA, JOMOTHUTENbHbIE KaHAJbI IpUEMa,
9acTOTHI MX U K03 (HUIIMEHTHI niepenadn ). Beroop
MIPOMEKYTOYHOM YacToThl. J[BoliHOE ITpeoOpa3oBaHue
4acToThl. TpeOoOBaHUs K aMIUTUTY/IE HANIPSKEHUS U
CTaOUIFHOCTH YacTOTHI TeTepoanHa. ConpsbKkeHue pe-
30HAHCHBIX YacCTOT reTepoinHa U npecenekropa. Kom-
OMHALIMOHHBIE, HHTEP(HEPEHIIMOHHBIE U HHTEPMO/TY-
JISIUOHHBIE UCKAKEHUSI CUTHAJIOB B IpeoOpasoBare-
nsx yacToThl. HazHaueHue, cxembl, XapaKTepUCTHKU
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YCUIIUTENEH MPOMEXYTOYHON 4acTOThI (KO3PPHUITHESHT
YCUJICHUS, aMIUTUTYAHO-4YaCTOTHBIE ¥ aMIUIUTY/AHbIE
XapaKkTepUCTUKH). MIcKkakeHHs CUTHANIOB B YCHIIHTE-
JISIX IPOMEXKYTOYHON YacTOTBHI.

Htoro

3 JleTeKTopsl
aAMILTUTY/IHO-
MOJYyJTUPOBAHHBIX
CHUTHAJIOB;
ABTOMaTHUECKHE U
PY4YHBIE PETYINPOBKU B
VIIOC.

HasnaueHne, cxeMbl, IpUHINI IEWCTBHS, XapaKTEPH-
CTMKH aMIUIUTYIHBIX JE€TEKTOPOB (KO HUIIMEHT
Iepeaayn, IeTeKTOpHas ¥ aMIUIMTYIHO-4aCTOTHAS Xa-
pakTepUCTUKH). JINHENHbIE U HETMHENHBIE NCKaXKe-
HUS CUTHAJIOB B aMIUIUTYAHBIX JeTeKTopax. CXeMbl U
XapaKTEPUCTUKH UMITYJIbCHBIX U MUKOBBIX JI€TEKTO-
poB.CxeMbl, MPUHLIMIT JEHCTBUS, KOOPPUITUEHTHI
nepeaadu, 1eTeKTOPHbIE XapaKTepUCTUKU (a30BbIX U
YaCTOTHBIX JIETEKTOPOB U NCKa)XKEHHsI CUTHAJIOB B
HuXx.[IpuHIMNO 1EeHCTBUSA, CXEMBI U XapaKTEPUCTUKU
PYYHBIX M aBTOMaTHYECKUX peryanpoBok B PIIpVY: ga-
CTOTHI (HACTPOMKH HA YaCTOTY CUTHAJja), yCUJICHUS U
MOJIOCHI, MOJCTPOMKH YaCTOThI TeTepoarHa. BiusHue
PEeryiaMpoBOK Ha UCKAKEHUSI CUTHAJIOB B IPUEMHHUKAX.

Hroro

OK-4,
OIIK-5

4 TludpoBsie BUIBI
Monyisiuud. KananeHoe
KOIUpOBaHUE. BrnusaHue
JIMHEUHBIX UCKAXKEHUN U
HEJIMHEWHBIX UCKAXKEHUN
Ha Ka4eCTBO Mepeaadn
U POBBIX CUTHAJIOB.
Koppekuus
nepe1aToOuHbIX
XapaKTEePUCTHUK TPAKTA.

PazHOBHIIHOCTH MOAYISIMH, TIPUMEHSIEMBIE B Y3KOIO-
JIOCHBIX, ITUPOKOMOJIOCHBIX U CBEPXIIUPOKOIO-
JIOCHBIX cHcTeMax HU(POBOH CBA3U. AMIUIUTYIHAS,
(azoBas, yacrorras manunyssius (ASK, PSK, FSK),
middepennmanpaas ¢pazo-as Mmanunyisanus (DPSK),
Monayssinus 6e3 pa3peiBa (asel (CPM), kBagparypHas
ammuintyaHas Mmoayssinus (QAM), OFDM- moyss-
1Us1, BpEeMSIMMITYJIbCHAst MO-ayssinus. KanansHoe Ko-
IMpoBaHue: M-apHas mepenada CUrHaja, aHTHITOHBIS
CUTHaJIbI, OPTOrOHAJIbHBIE CUTHAJIBI, COMOCTaBIeHNE
BJIMSIHUS IIIYMOB B KaHaJIe Mepejaun Ha KayeCTBO
NIepeaBaeMoro CUrHajla B aHaJIOrOBBIX U IIU(PPOBBIX
cucremax. OJIMHOYHBIE U TPYIIIOBBIE OMNOKU. THITBI
3alUThI OT OIIMOOK. YMEHbIIIEHNE KOJTHMYECTBa O~
00k no6aBneHneM n30bITouHOCTH. Teopema IllenHo-
Ha. [IponyckHas cnocoOHOCTh KaHana cBsi3u. CBép-
ToyHOE KomupoBanue. CkpemOnupoBanue.s Crierudu-
Ka BIIMSHUS UCKXEHUH aMITUTYIHO-4YaCTOTHOM
(AYX) u dazo-gactoTHOl (PUX) XapaKTepUCTUK Ka-
HaJla CBSI3U B IM(POBBIX CHCTEMaX Ha Ka4eCTBO Mepe-
naur. MHOTOYy4E€BOCTh KaK OHA M3 MPUYMH HCKaXKe-
Huit AUX n @UX. OueHka ncKaKeHUW B KaHalle repe-
naun. TpaHcBepcaIbHbBIE, PEKYPCUBHBIE KOP-PEKTOPHI.
Paznenenue cumBooB.JlomycTuMble ypoBHU LIU(PO-
BBIX CHTHAJIOB JUIS PA3JIMYHBIX BUIAOB MOAYJISIIHH.
Mertobl U3MepeHHs HeMMHEHHOCTH PeoOpa30BaHus:
M3MEpEeHUe NHTEPMOIYIISINH (JABYXUaCTOTHBIA METO],
METO/I C UCIIOJIB30BAHUEM I10JIOC LITyMa), METOIbI HC-
CJICZIOBAaHMS HEIMHEHHOCTH C UCTIOJIb30BaHUEM CBEpX-
IIMPOKOIOJIOCHBIX TECTOBBIX CUT'HAJIOB.

HUroro

12

OK-4,
OIIK-5

Hroro 3a cemectp

36
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

HanmenoBaHue OJUCIUILIMH

Ne pasaciion HaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
H3Yy4YCHUC O6€CH€‘II/IB8.IOH_II/IX H 00ecIieunBaeMbIX JUCHUITIINH

1 2 3 4 5 6
[IpeamecTByromue JUCHUTIIUHBI

1 MuKpoBOJTHOBAs TEXHHUKA + + + + +
2 CucteMbl aHAJIOTOBOT'O TEJIEBU-

CucTeMbl aHAJIOTOBOIO TEJIE . . . N .
3MOHHOTO BEIAHUSA
3 Hudpooe TeneBuaeHuE + + +
4 PaanoTexHU4YEeCKHUEe CUCTEMBI IIEpe/ia- N n 4 N N N
4yl uHpopmanuu

[Tocnenyromye qUCHUTIITUHBI

1 Teopus 1 TEXHUKA PAJTHOTIOKAIIIH 1 n N N N N N
paguoHaBUT AT

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IWUCHUIUIMHBI, W BHIOB 3aHATHA

MIPEICTAaBJICHO B Tabmuiie 5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX IIPU U3YYEHUH JUCLUILIMHBL, U BUIOB 3aHS -

THH

Bunrwl 3ansatuit

Komnerenuun
Jlex
[Ipak. 3aH.

JIa6. pab.

Cawm. pa0.

@DOpMBI KOHTPOJIA

o
A
n
_|_
+

+

+ |KCP (KII/KP)

_|_

Jlomamaee 3aganue, 3a-
muTta otyeta, Cobece-
nosanue, OTUeT 110 JIa-
6opatopHoii pabore,
Omnpoc Ha 3aHATHIX, 3a-
IIMTa KyPCOBBIX MPOCK-
TOB / KypCOBBIX paboT,
Tect

OIIK-1

CoOecenoBanue

OIIK-5 + +

Jlomarnee 3aganue, 3a-
murTa otyera, OT4yeT 1no
naboparopHoii pabote,
Onpoc Ha 3aHATHSX, 3a-
[IMTa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
Tect

6. UnTepakTBHBbIE MeTOABbI M (OPMBI OPraHU3aALMU 00yYeHH s

He npenycmorpeno PVYII.
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

3 z§
3 s 5
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
2 ¥
> gz
(a¥ Q <
= S}
2 ceMecTp

1 Beenenue. [Tapamerpsl | MccrienoBanrie BXOQHBIX LETIEH 4 OK-4,

U XapaKTepUCTUKU Hroro 4 OIIK-5

VIIOC. CtpykTypHbI€

cxembl YIIOC.

YacTtoTHble QUIBTPHI U

BXOJHbBIE LIETIH.

2 Yceunurenn HccnenoBanue ycunmuTens paguodyacToThbl OK-4,
aJM0YacTOThI; [1K-
PaZInOaacToThI, HccnenoBanue nmpeodpa3oBaTelis 4aCTOThI OIIK-5

[Ipeo6pazoBarenu
YacCTOTHI; YCUIIUTEIN Hroro
MIPOMENKYTOYHOMN
YacTOTHI.
3 JlereKkTopsl HccnenoBanue aMIUIATYIHOTO J€TEKTOpA OK-4
aMIUIUTYIHO- Hroro
MOy TMPOBAHHBIX
CUTHAJIOB;
ABTOMaTHYECKHE U
pPY4YHBIE PETYIUPOBKHU B
VIIOC.
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPORB) MpUBeIeHO B Tadmuie 8.1.
Tabmuia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)
3 z§
3 =
Z > 5
HasBaHnus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
- X
> gz
a e g
= S
2 cemecTp
1 Beenenue. [Tapamerpsl | CTpyKTYpHBIE CXEMbI U CUCTEMHBIE XapaKTEPUCTUKU 4 OK-4,
U XapaKTEPUCTUKHU PIIpVY.: UyBCTBUTENBHOCT M N30MPATETHLHOCTh OIIK-5
VIIOC. CtpykTypHbI€ PIlp¥Y;YacroTHo n3buparenpusie nenu PIIpY: cxembr
cxemsl YIIOC. U XapaKTEPUCTUKHU:, aMIUIUTYJHO-4aCTOTHAs XapaKTe-
YacroTHble QUIBTPHI U | pPUCTUKA, pE30HAHCHAS YaCTOTa, PE30HAHCHOE U BOJI-
BXOJ[HBIC LICTIH. HOBOE CONPOTHUBJICHHUS, TOOPOTHOCTH, MOJI0CA
yacToT;CXeMOTeXHHKa BXOAHbIX 1enei PIIpy
Hroro
2 Yeunurenu CTpyKTypHBIE CXEMBI U CUCTEMHBIE XapaKTEPUCTUKH OK-4,
pazro4acToThl; PIIpV.: UyBcTBUTENBHOCTD U N30MPATEILHOCTh OIIK-5
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[IpeobpazoBarenu PIIp¥Y;YacroTHO n3buparenpubie nenu PIIpY: cxembr
4acTOTbI; YCUIIUTENN U XapaKTEpUCTUKHU:, aMIUIUTYJHO-4aCTOTHAsl XapaKTe-
IPOMEKYTOYHON PHUCTHKA, PpE30HAHCHAsl YaCTOTa, PE30HAHCHOE U BOJI-
YacTOTBHI. HOBOE CONPOTUBJICHUS, TOOPOTHOCTB, MOJOCA
yacToT;CXeMOTeXHHKa BXOIHBIX 1enei PIIpy
Yeunurenu paguodacToTsl: KOAGGUIMEHT YCUIICHUS, 4
aMIUTU-TYIHO-4aCTOTHAs XapaKTepUCTHKa, n30upa-
TEJIBHOCTH U nosoca yactoT;IIpeoOpa3oBarenu yacto-
TBI: CXEMBI M XapaKTEPUCTHKHY;
Hroro
3 JleTexTopsl JleTeKTopbl aMIITUTYAHO-MOYJIUPOBAHHBIX CUTHAJIOB: 4 OK-4,
aMILIATYIHO- CXEMBI U XapaKTEPUCTUKU: JCTEKTOPHAs, aM- OIIK-5
MOy IMPOBaHHbBIX IUIUTYAHO-4acTOTHAs, K03 duieHt nepenauu;m-
CUTHAJIOB; yJbCHbIE, ()a30BbIE€ U YACTOTHBIE JE€TEKTOPHI: CXEMbI
ABTOMaTHUYECKHE U U XapaKTEPUCTUKU;
HBIE PETYJIUPOBKH B «
I;/ylill 0 Ce Perympo PerynupoBku B paguonpuéMHUKax: pyqHas aBTOMaTH- 4
: YyecKasi HaCTpOiiKa, aBTOMaTHY€ecKasl peryJimpoBKa
YCHJICHUS, aBTOMAaTU4ECKas MOACTPOMKA YaCTOTBI T'e-
TEpOANHA.
Hroro
4 IludpoBsie BUIBI MeTtoap! 1UPpoBOM MOAYISIINH. AMILTUTYIHAS, Qa3o- 4 OK-4,
Monymsiiun. KanansHoe | Basi, yactoTHast Mmanumnyssius (ASK, PSK, FSK), OIIK-5
KomupoBaHue. Biusnue | kBaaparypHas amrmuTyaHas Monymsanus (QAM),
IUHEUHBIX ncKaxkeHu 1 | OFDM- Monyssiiyst, BpeMsAUMITyIbCHAsE MOYJISLIMS. -
HEJIMHENHBIX HCKa)KCHUH | BIMsHMS IyMOB B KaHaJIe IIepeiayn Ha KaueCTBO
Ha Ka4eCTBO Mepeaayn nepeaBaeMoro CUrHana B Iu(poBbIX cucTeMax. 3a-
UM(POBBIX CUTHAJIOB. nuTa ot nomex.Bimsaane nekaxennit AUX n @UX ka-
Koppexknus HaJla CBSI3U B Ha YPOBEHB OLIMOOK B IU(POBBIX CHCTE-
nepeaTouHbIX Max
XapaKTepUCTHK TpakTa. | py. .. 4
Hroro 3a cemectp 24

Bunsr camoctosTensHOM paboThl, TPYIOEMKOCTh U (popMHUpyeMble KOMITETEHITNH TPECTaBICHbI B

9. CamocTrosiTesqibHasi paboTa

tabmme 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z§
2 =
) O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= S
2 cemecTp
1 Beenenue. Ilapamerpsl | IIpopaboTka geKImOHHOTO 10 |OK-4, Omnpoc Ha 3aHATUAX
U XapaKTEPUCTUKHU Marepuasa OIIK-5
VIIOC. CtpyKTypHBbIE Wroro 10
cxembl YIIOC.
YacToTHbIe PUIBTPHI U
BXOJHBIE LIETIH.
2 Yeunurenu [TpopaboTka JIEKITMOHHOTO 10 |OK-4, Onpoc Ha 3aHATHAX
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Paanuo4acTOThI; Marepuasa OIIK-5
[IpeobpazoBarenu Hroro 10
YacTOThI; YCHIIUTEIN

MIPOMEKYTOYHOMN YACTOTHI.

3 JleTekTopsl [TpopaboTka JIEKITMOHHOTO 10 |OK-4, Onpoc Ha 3aHATUAX
aMIUIUTYIHO- Marepuana OIIK-5

MOy TUPOBAHHBIX Viroro 10

CUTHAJIOB;

ABTOMaTHYECKHE U
PY4YHBIE PETYJIUPOBKU B

VIIOC.

4 Iludpossie BUIBI [IpopaboTka JTeKIIHOHHOTO 10 |OK-4, Ompoc Ha 3aHATHAX
Moayisinuu. KanansHoe Marepualia OIIK-5

KoaupoBaHue. Binsinue Htoro 10

JIMHEUHBIX UCKAXKESHUM U
HEJIMHEWHBIX UCKaKEHIUH
Ha KayeCcTBO Mepeaadn
UU(POBBIX CUTHAJIOB.
Koppexknus
TepeaaTOuYHbIX
XapaKTePUCTUK TPAKTA.

5 KypcoBoii mpoexT 1o BrinosnHenne KypcoBoro 20 |OK-4, 3ammTa KypCOBBIX MMPOEK-
mucuummze YIIOC. IpoeKTa / KypcoBo# pabo- OIIK-5 TOB / KypCOBBIX pPaboT,
ThI Tect
Uroro 20
Hroro 3a cemectp 60
IlonroToBka U caada dK3a- 36 OK3aMeH
MeHa
Hroro 96

10. KypcoBoii nmpoekT / KypcoBasi padota
TpynoeMKOCTh ayAIMTOPHBIX 3aHATUN U POpPMUpYyeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-
COBOTO MPOEKTa / KypcoBOM paboThl pencTaBiieHbl Tadmuie 10.1.
Ta6muma 10.1 — TpynoeMKoCTs ayIUTOPHBIX 3aHATUN U (OPMUpPYEMbIe KOMIIETCHIIMY B PAMKaxX BBIIIOJHE -
HUs KYpCOBOTO MPOEKTa / KYpCOBOM pabOThI

HanmeHnoBanune aymuTOpHBIX 3aHATHI

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIIUN

2 cemecTp

o0

Nzydenue TeopeTrueckoro Matepuana. [IpoBeneHne pacueTHBIX U
rpadguieckux padot no 3amanuro KII. Ycrpanenue 3ameuanuii u
noaroroska k 3amure KII.

OK-4, OIIK-1

Hroro 3a cemectp 8

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KYpCOBBIX paboT:
— PanuoBemarenbHble, TENEBU3HUOHHBIE, CBA3HbIE, PAJHOJIIOKAIMOHHbBIE U U(POBbIE MPUEMHU-
KM Pa3HO-TO Ha3HAYEHUS U PA3IMYHBIX TMANa30HOB YacCTOT.
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11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEITENbHOCTH mexnay 2KT u na CeMecCTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
2 cemectp
JloMmarirHee 3ananue 2 2 2 6
3amuTa oT4eTa 4 4 4 12
Onpoc Ha 3aHATUSX 2 2 3 7
OtyeTt no nabopaTopHO 8 8 8 24
pabore
CobecenoBanue 2 2 2 6
Tect 5 5 5 15
Hrtoro makcumyM 3a nepu- 23 23 24 70
on
OK3aMeH 30
Hapacraromum utorom 23 46 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU peAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOJIBHOW TOUYKHU Onenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI 0aiToB Ha agaty KT 4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% ot MakcumanbHOU cyMMbl O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBICH B TaONuUIle

11.3.
Tabmuua 11.3 — [lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO H MEXKAYHAPOAHYIO OLICHKY
HtoroBas cymma 0aos,
Onenka (I'OC) YYHUTHIBACT YCTICIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
85-89 B (ouens xoportiio)
4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJIETBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Pammonpuemnsie ycTpoiicTBa : YueOHoe mocooue st By3oB / A. I'. Ouumyk, U. . 3a6enb-
k0B, A. M. AmenuH. - Munck : HoBoe 3nanue, 2006. - 240 c. : un. - (Texunueckoe obpazoBanue). - buod-
auorp.: ¢. 235-236. - ISBN 985-475-175-9 : 108.90 p., 193.00 p., 173.00 p.: bubnuorexa TYCVYP, (na-
auuue B onbmmoreke TYCVYP - 54 5k3.)

12.2. lonostHUTEILHAS JIATEPATypa

1. Ilpuem m o6paboTka curHanoB : YueOHoe nmocodue ais By3oB / K. E. Pymsunes. - M. : Aka-
nemus, 2004. - 527[1] c. : Tabmn., un. - (Beiciee nmpodeccrnoHaibHOe 00pa3oBanue. PaarolsnekTpoHuka). -
bubmuorp.: ¢. 520-521. - ISBN 5-7695-1459-0 : (nanuuue B 6unbauoreke TYCVYP - 44 5k3.)

2. Iudposas cBs3b: TeopeTndeckne OCHOBHI M MpakTudeckoe npumenenue : [lep. ¢ anrm. / b.
Cxuisap ; nep. I'po3a E. I',, mep. A. B. Hazapenxko, pen. A. B. Hazapenko. - 2-e uzn. - M. : Bunbsimc, 2003. -
1099[4] c. : ui, Tabn. - bubauorp. B xoHie rmas. - ISBN 5-8459-0386-6 (B nep.): bubnmorexka TYCVYP,
(raymune B 6ubimoteke TYCYP - 18 3k3.)

12.3. YueOHO-MeTOAUYECCKHE MTOCOOUH

12.3.1. O6s3aTe1bHbIE Y4eOHO-MeTOAHuYEeCKHe MOCO0Uus

1. «PanuornpueMHsie ycTpOHCTBa» [DneKTpoHHBIH pecypc]|: COOpHHK 3aha4 W yIpaKHEHHH /
Menuxos C. B., SdxymeBuu I. H., Ilymkapes B. II. - 2015. 94 c. - Pexum npocrymna:
https://edu.tusur.ru/publications/4939 (mara o6pamenus: 09.07.2018).

2. PamumonpuemHbIe ycTpoicTBa [DIEKTPOHHBIA pecypc]: YdueOHO-MeToaudYecKkoe mocodue mo
71a00paTOpHBIM 3aHATHIM U caMocTosTenbHOI padoTe / XKemnepckas C. I1., Menuxos C. B., [Tymkapes B.
IT. - 2012. 74 c. - Pexxum noctyma: https://edu.tusur.ru/publications/2015 (mata o6pamenus: 09.07.2018).

3. PamuonpuemHble ycTpoicTBa [DIEKTpOHHBIM pecypc]: YueOHOe MocoOue Mo KypCOBOMY
npoektupoBanntro /  Ilymkapes B. II. - 2012. 278 c¢. - Pexum  gocryma:
https://edu.tusur.ru/publications/1522 (mara o6pamenus: 09.07.2018).

12.3.2. YueOHO-MeTOOMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/I10POBbSl 1 HHBAINOB MIPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IIpo¢eccuonasibHbie 0a3bl JAHHBIX U HH(POPMAUOHHbIE CIIPABOYHbIE CHCTEMBI

1. Tlpu u3y4eHUH OUCLUIUIMHBI PEKOMEHIYETCS MCIOJIBb30BaTh 0a3bl NAaHHBIX M HH(OpMAIH-
OHHO-CIIpaBOYHbIE cUCTeMbI, kK KoTopeiM y TYCVYPa ectb moctyn https://lib.tusur.ru/ru/resursy/bazy-
dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpeGOBaHMA K MATEPHAJIbHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jnst mpoBeneHus 3aHATUN JIEKIIMOHHOTO THIIA, TPYNIOBBIX U UHANBUYAbHBIX KOHCYJbTAIUH, TE-
KYIIIETO KOHTPOJIST M MTPOMEKYTOYHOU aTTECTAIlUU MCTOIB3YeTCs YIeOHas: ayquTOPHs ¢ KOJTUIECTBOM I10-

CornacoBaHa Ha noprane Ne 34845 12



CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUCCKUE HJI-
JIOCTPALMHU 110 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe odecriedyeHne A1 NPAKTUYEeCKUX 3aHATHI
VYuebnast naboparopus paauosnektponuku / Jlaboparopus ['TIO
ydeOHast ayuTOpHs AJIsl IPOBEICHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
634034, Tomckas obnacts, . Tomck, Bepmnuna ynuia, 1. 47, 407 ayn.
Onucanue uMeroierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- KommyraTop D-Link Switch 24 port;
- Komnroreps! kinacca He Hike [I9BM INTEL Celeron D336 2.81T. (12 mit.);
- Boastmetp B3-38 (7 mt.);
- 'enepatop curnanos cnenuanbHoit popmsr AKUIT I'CC-120 (2 wT.);
- Kponmwreiin PTS-4002;
- Ocummnorpad EZ Digital DS-1150C (3 mit.);
- Ocuumnorpag C1-72 (4 mr.);
- TeneBu3op miua3MeHHbIH Samsung;
- udposoii renepatop curnanoB PCC-80 (4 wrt.);
- Hudporoit ocrmmiorpad GDS-810C (3 miT.);
- ABTOMaTU3UpOBaHHOE JJA0OPATOPHOE MECTO IO CXeMOTEXHUKE U pajinoaBTOMaTuke (7 1IT.);
- Kommnekr cneunanuzupoBanHol yueOHoI mebenu;
- PaGouee mecTo mpernoiaBares.
[IporpamMmMHoOe obecrnieueHue:
— AWR Design Environment
— Mathworks Matlab
— Mathworks Simulink 6.5
— Micran Graphit
— Qucs
— Scilab

VYuebnast maboparopus paguosnextponuku / Jlaboparopus ['TIO

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA

634034, Tomckas obnactse, . Tomck, Bepmununa ynuna, 1. 47, 407 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- locka MarHUTHO-MapKepHasi;

- KommyraTop D-Link Switch 24 port;

- Komnwtoreps! kinacca He Hike [I9BM INTEL Celeron D336 2.81T . (12 miT.);

- Boastmerp B3-38 (7 mir.);

- I'eneparop curnano cneruanbHo Gpopmbl AKUIT I'CC-120 (2 mt.);

- Kponmreitn PTS-4002;

- Ocmmmnorpad EZ Digital DS-1150C (3 mt.);

- Ocummnorpag C1-72 (4 mr.);

- TeneBuzop miazMeHHbI Samsung;

- Hudposoii reneparop curuanos PCC-80 (4 mrt.);

- Ludposoii ocrmmtorpad GDS-810C (3 mT.);

- ABTOMaTH3UpOBaHHOE Ta0OPATOPHOE MECTO TI0 CXEMOTEXHUKE M paIn0aBTOMATUKE (7 MIT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo mpemnoaBares.

[IporpamMmmHoe obecrnieueHue:

— Google Chrome
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— LibreOffice

— Micran Graphit

— PTC Mathcadl3, 14
— Qucs

— Scilab

13.1.3. MaTepua/ibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadoOpaTOpHbIX padoT
JlaGoparopus "Llentp marucrepckoii moarorosku" / "Llentp Texnonoruit National Instruments"
yueOHas ayuTOpHsl 71l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-

BEJICHUS 3aHITHIA TaO0OPaTOPHOTO THUIA
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, 1. 47, 416 ayn.
Onwucanue uMeromierocs 000pyI0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- Kommyratop D-Link Switch 24 port;
- Okpad c anekrponpuBogoM DRAPER BARONET;
- MynbTuMeIMiHBINA IPOEKTOP;
- 'eneparop I'5-78;
- 'enepatop I'CC- 120;
- I'eneparop I'CC- 80;
- U3mepurens nmmutanca MHUIIN E7-24;
- U3mepuTenbHbIN KOMIUIEKC;
- KomrnekT yHuBepCaIbHBIX TPOrPAMMUPYEMBIX IPUEMOTICPEAATIHKOB;
- Komnwtorep C540 (2 mt.);
- Hoyr6yxk LIREBOOK AHS532 (3 mirt.);
- HoytOyk Fujisu;
- Kommbrotep intant 13001 (3 mrt.);
- Ocmwnorpad DS-1250C;
- Hudposoii octmmnorpad GDS-810C;
- lludposoii kommiekc yueOHOo-HaydHBIX Jadbopatopuii ['TIO;
- Hudposoii MynsTUMETD;
- CereBoit amanrep (21mT.);
- MynetumeTtp mudposoit APPA 82;
- YcraHOBKa /I UCCIIEOBAHMS HETMHEHHBIX 00OBEKTOB MPH KOPOTKOMMITYIbCHOM BO3aecTBHUH (1
IT.);
- JJabopaTtopHbie MakeThI IS KcclieioBaHus puémonepenatomux moayiaeit CBY (5 mr.);
- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBaress.
[TporpamMHOe obecrieueHue:
— AWR Design Environment
— Adobe Reader
— National Instruments LabVIEW

13.1.4. MarepuajbHO-TEXHUYECKOE U IPOrPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:
- yueOHast mebenb;
- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;
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- KOMITBIOTEpPBI TIOAKIIOUYEHB! K ceTu «HTepHeT» M 00ecrneynBaoT AOCTYI B 3JIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

AHTEHHa CTallMOHAPHOTO PaJHOBELIATEILHOTO OBITOBOTO panuonpueMHuka AM- paauocursana
nepBoii rpymmnsl cioxkHoctu (cM. OCT 5651-89 Anmaparypa paguonpueMHasi ObITOBasi), HACTPOEHA Ha
IIPUEM 3aJJaHHOM B TEXHMYECKOM 33JIaHWH Ha KypCOBOW IPOEKT YACTOTHOTO JHAIla30HA, UMEET BXOJHOE
compotusieHre 50 Om, U coeIMHEHa CO BXOJIOM NPUEMHHKA KOAKCHAJIbHBIM KabesieM, BHOCSIIUM 3aTyXa-
Hue 6 nb.

Tpaktel YBY n VIIU-1 npueMHHKa CynepreTepoAMHHOIO THIIA BBIIIOJIHEHBl HA OCHOBE aKTUBHBIX
¢unsTpoB Cannena-Kes.

3anaHue:

* Onpenenure HEOOXOAUMOE YUCIIO KacKaloB M M300pa3uTe CTPYKTYpHYIO cxemy TpaktoB YPU u
VIIY-1 npuemHukKa, nojiaras, 4T0 HOMUHaJIBHOE HaNpsDKEHUE Ha BXoJie eTekropa cocrasisieT 100 MB., a
k03 unmeHT npeodbpazoBanus cmecutens pasex 0,7.

* Onpenenute HEOOXOAMMOE YHCIIO KackaaoB B Tpaktax YPUY u VIIU-1, obecneunBatonux Tpedy-
eMyI0 M30MpaTebHOCTh MPUEMHHKA 110 3€pKAIIbHOMY KaHally, BBIOpaB CTaHIapTHOE 3HAYEHHE MEPBOU U
BTOPOH IIPOMEKYTOYHBIX YaACTOT.

* [Ipemnioxkure Tun mukpocxemsl OV, npuronHoii 11 padotsl B Tpaktax YPU u VIIU-1 Ha 3anan-
HOM 4acToTe.

* IIpomozenupyiiTe CreKTpaJibHYyIO CEIEeKTHMBHOCTh onHoro kackaga YPYU u VIIU-1 B CAIIP
MultiSim.
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14.1.2. Dx3aMeHAIlHOHHBbIE BONPOCHI

1. ITycte Touka kommnpeccuu KP1ab PIIpV, , paboraromero B quanazone KB-12, paBna 15 nbwm.
Onpenenuth TMHAMUYECKUAN NUANa30H MpreMHUKa DO mpueMHHKa 1Mo OJIOKUPOBAHUIO, €CITU MMPUEMHHK
COIJIaCOBaH C aHTEHHOM c conpoTuiieHreM 50 OM, a nepBbIid KacKaj, BBICOKOYACTOTHOTO TPAKTa BBIMOJI-
HeH Ha Mukpocxeme OY 3554AM. Kak uzmenutcs Benuunna D3 ecniu PIIpVY cHaGxen cuctemoit aBroma-
THYECKON perynupoBku ycwuieHus (APY) ¢ royOunoi perymupoBku 50 nb, mpu M3MEHEHUH BXOIHOTO
curHana Ha 10 nb. TlpemnoxuTe cXxeMOTEXHUYECKHUI BapUaHT Takoro cucteMbl APY ¢ ncnoiab3oBaHueM
OV ¢ ynpaBnsieMbiM ycuiieHneM. OrieHuTe ee ObICTPOACHCTBUE M MPHUBEACHHBIM KO BXOMY MPUEMHHUKA
ypoBeHb 3a7epkku APY. Pesynbrat cumynuposats B CAITP MultiSim.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

Coneprxanue, yaeOHOM pabodeit mporpammel o guctuiinHe YIIOC. Metoaudeckue pekoMeHaa-
K. Pexomenyemast yueOHas aureparypa.

CrpyKTypHBIE CXeMbI pajuokaHaioB. Mecto u (GyHKIMM NPUEMHUKOB B paauokaHanax. Kiaccu-
¢uxarmsa PIIpY. Paguocurnanel, paIuornoMexy U 3JeKTPUUYECKHUE IIyMbl (aHAIUTHYECKOE, BPEMEHHOE U
CHEKTpaJIbHOE MpeJCTaBlIeHue curHaioB U mnomex). CtpykrypHble cxembl PlIpV: mpsimoro ycunenws,
psIMOTO Mpeodpa3zoBaHus, cyneprerepoanHHoro. O6paboTka paanocurHaaoB B mpuéMHUKax. OCHOBHBIE
ayIeKTpuuecKue XxapakTepucTuku PIIpY: uyBCTBUTENIBHOCTS M U30UPATETBLHOCTD.

CxeMbl, XapakTepUCTUKU U (u3MYecKas pealn3alusi 4aCTOTHBIX (PUIBTPOB, NMPUMEHSIEMBIX B
NpUEMHUKAX B Pa3JIMYHBIX IMANa30HAX 4acTOT.

ONEKTPUYECKHUE DKBUBAJICHTHBIE CXEMbI U XapaKTEPUCTUKK aHTeHH. Ha3zHaueHue, anekrpuueckue
CXEMBbI U XapaKTepUCTUKU BXOIHBIX LIeTel (I1ojioca, 4acTOTHAs U30UpaTeabHOCTh, KOOPPUIMEHT rnepeaa-
4u, KO3pPUIUEHT myma). MckakeHust CUTHAIO0B BO BXO/IHBIX LIEMISX.

HaznaueHue, cxeMbl U XapaKTEpUCTUKU YCUJIUTENEH paauodacTtoThl (Kod()(PUIHMEHT yCUIIeHHUS,
YCTOHYHMBOCTh, KO3(pPuieHT mryma). JInHeliHble HCKa)KeHUSI CUTHAJIOB M HenuHelHbIe 2 dexTh! (610ku-
poBaHUE, ePEeKPECTHAS MOIYIALNS, UHTEPMOIYJISILIMSI, BTOPUYHAS MOAYJSLUS) B YCHIMTENSAX paaroya-
CTOTBI.

Haznauenue, npuHIMN AEMCTBUS, CXEMbl M XapaKTEpPUCTUKH IpeoOpazoBaTesiell yacTOThl (aM-
IUIUTY/IHO-4aCTOTHAsI XapaKTEPUCTHKA, TOTIOJIHUTEIbHbIE KaHaIbl MPUEMA, YaCTOThI UX U KO3((DUIIMEHTHI
nepemayun). Beibop mpomexxyTouHoi 4yacToThl. J[BoliHOE mpeoOpa3oBaHHe YacTOThl. TpeOoBaHUsA K am-
IUIUTY/IE HATPSDKEHUS U CTaOMIBHOCTH YacTOThI rerepoanHa. ComnpspkeHHe pe30HaHCHBIX YacTOT IeTepo-
IuHa U npecenekropa. KomOuHannoHHble, HHTEP(EPEHIIMOHHBIE U MHTEPMOAYJISILIUOHHBIE UCKAKEHUS
CUTHAJIOB B IPEOOPa30BATEIIAX YACTOTHI.

HaznaueHue, cxembl, XapaKTEpUCTUKU YCHIIUTEIEH IPOMEXKYTOUHOU 4acTOTh! (K03 duLineHT ycu-
JIeHUs, AaMIUTUTYAHO-4YaCTOTHBIE M aMIUIUTYIHbIC XapaKTepUCTUKH). VICKaKeHUsI CUTHAJIOB B YCHIJIUTEIISAX
MIPOMEKYTOYHON YaCTOTBHI.

Haznauenue, cxembl, OPUHIMI JEHCTBUSA, XapaKTEPUCTUKU aMIUIUTYAHBIX AETEKTOPOB (K03 du-
LUEHT Iepe/laud, JeTEeKTOpHasl U aMIUIUTYAHO-YaCTOTHAs XapaKTepUCTUKH). JIMHEelHble U HeJIMHEHHbIe
MCKaXCHUs CUTHAJIOB B aMIUIMTYIHBIX JETEKTOpax. CXeMbl U XapaKTEPUCTUKH UMITYJIbCHBIX M IHUKOBBIX
JETEKTOPOB.

CxeMbl, IpUHIUI JeHcTBUSA, KOOPPULIUEHTHI Nepeauu, JeTEeKTOPHbIE XapaKTEPUCTHKH (Pa30BbIX
Y YaCTOTHBIX JETEKTOPOB U UCKA)KEHUSI CUTHAJIOB B HUX.

[TpuHLIMI NEHCTBUSA, CXEMBI U XapaKTEPUCTUKU PYyYHBIX U aBTOMAaTU4YECKUX perynupoBok B PIIpV:
4acTOThl (HAaCTPOWKHM Ha YacTOTy CHUTHaja), YCUJIEHHMsSI U TOJOCHI, MOJICTPONMKM 4YaCTOThl I'€TE€pPOJHHA.
BnusiHue perynupoBOK Ha UCKa)KEHUSI CUTHAJIOB B IPUEMHUKAX.

PazHoBUHOCTH MOIYJISILIMM, IPUMEHSIEMbIE B Y3KOIIOJIOCHBIX, ITUPOKOIOJIOCHBIX M CBEPXILIUPOKO-
HOJIOCHBIX CUCTeMax LM(POBOH cBA3U. AMIUIUTYAHAs, (da3zoBas, yactorHas MaHumymsius (ASK, PSK,
FSK), nuddepennmansuas dazo-as manunymsiuus (DPSK), monmymsiust 6e3 paspsiBa ¢asel (CPM),
KBajipaTypHas amrutyaHas Mmoayisus (QAM), OFDM- Monynsanusi, BpeMsMMITYJIbCHAs MO-TYJIS M.

KananbHoe konupoBanue: M-apHas nepejaya CUrHaiza, aHTUIIOJHBIE CUTHAJIbI, OPTOTOHAJIbHBIE
curHaisl, CoIoCTaBI€HHE BIUSHUS LIYMOB B KaHaje MEepeAadd Ha KauyecTBO IIEPENAaBAEMOI0 CUTHajla B
AQHAJIOTOBBIX M LUGPOBbIX cuctemMax. OAMHOYHBIE U IPYNNOBbIE OMIMOKU. THIBI 3alIUTHl OT OMIMOOK.
YMeHbllIeHHE KOJIMYEecTBa OIIMOOK go0aBieHueM H30bITo4HOCTH. Teopema Illennona. Ilpomycknas
crocoOHOCTh KaHaza cBsi3u. CBEpTouHOE KonupoBanue. CkpeMOIupoBaHHe.

* Cnennuka BIAMSHHS UCKXCHUH aMIUTUTYIHO-4acToTHOU (AUX) 1 dazo-uactotHol (DUX) xa-
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PaKTEpUCTUK KaHAaJa CBS3H B IIU(PPOBBIX CHUCTEMAaX Ha Ka4eCTBO mepenadyd. MHOromy4€BOCTh KaK OJlHa U3
npuyurH uckaxeHuit AYX n @UX. OneHka HCKaKeHUI B KaHasle nepefadn. TpaHCBepcalibHbIE, PEKYPCHB-
HbIE KOP-pEKTOpHL. Pa3nenenne cuMBOIOB.

JlonycTrMble YpOBHU IU(PPOBBIX CUTHAIOB JAJISl PA3IUYHBIX BUIOB MOIYISIMUA. MeToabl u3Mepe -
HUS HEIMHEHMHOCTH Tpeo0pa3oBaHMs: U3MEPEHHE HHTEPMOIYISIIUH (IByXUYaCTOTHBIA METOJ, METOJ] C UC-
MOJIb30BaHUEM TIOJIOC IIIyMa), METOJbl MCCIIEOBAHUS HETMHEHHOCTH C MCIIOJIb30BAaHUEM CBEPXLIUPOKO-
IIOJIOCHBIX TCCTOBBIX CUTHAJIOB.

14.1.4. Bonipocsl Ha co0eceoBaHue

1. PaguonpuemMHoe yCcTpoMCTBO, €ro Ha3HaueHue U cocTaB. OCHOBHBIC THUITHI PAIUOTIPUEMHHUKOB:
JIETEKTOPHBIN, IPSMOT0 YCHJICHHS, CYIepreTepOIMHHBIN 1 IpsAMOro npeodbpa3zoBanus. @yHKIHMOHAIbHbIE
CXEMBbI U CPABHUTEIIbHAS XapaKTEPUCTHKA.

2. MakcumainbpHas U peajibHasl 4YyBCTBUTEIBHOCTh PaJMOIPUEMHBIX YCTPOUCTB. PacueT peasibHOMI
YYBCTBUTEIbHOCTH.

3. YacToTHas M30UpaTebHOCTh PAAMONPUEMHBIX YCTPOiicTB. OJHOCUTHAIbHAS U MHOTOCUTHAJIb-
Has n30upaTesbHOCTh. CrI0CcOObI MOBBIIIEHUS W30UPATENbHOCTH IO COCEHEMY KaHally U MO MOOOYHBIM
KaHajaM paJuolIpyieMa B CylepreTepoAUHHOM IIPUEMHUKE.

4. lunaMuyeckuid 1uana3oH paauonpueMHuka. CriocoObl paciiupeHusi AMHAMUYECKOTO 1hana3o-
Ha 10 OCHOBHOMY U II0 COCEIHEMY KaHaJlaM paJuolpueMa.

5. BepHocTh Bocnpou3BeAeHUs COOOLICHUS paJUONIPUEMHBIM yCTPOIiCTBOM. JIMHENHbIE U HEU-
HEIHbIe NCKAKEHUS HEIIPEPBIBHOIO COOOIICHNUS, KpUBasi BEPHOCTH, MCKAKEHUSI UMITYJIbCHBIX CUTHAJIOB.

6. BHyTpeHHME IIyMbl IPUEMHHKA: TEIUIOBBIE IIIYyMbl AKTHBHBIX COIPOTUBIICHUM, IIyMbl YCHUJIU-
TEJIbHBIX MPUOOPOB, HTYMbI IPUEMHBIX AHTECHH.

7. KoapdunueHT nyma npueMHHKA: ONpesesieHue, pacyeT kodd@uirenta myma MHOTOKacKa-
HOMW CXEMbI, METO/Ibl YMEHBIICHUS KO PHUIMEHTA [IIyMa IPUEMHHUKA.

8. BxoaHble 1ienu paguoNpUEMHHUKOB. DKBUBAJIEHTHAs cXeMa BXOAHOW wuenu. OJHOKOHTYpHBIE
IIEpECTPAauBAEMBbIE BXOIHBIE LIETIH.

9. ONHOKOHTYpHBIE BXOJHBIE LIETIN TPUEMHHKA C (PUKCUPOBAHHOW HAacTpoKoil. OnTuMaibHOE CO-
[JIACOBAHUE M ONTHUMAJIBHOE PacCOMIACOBAHME BXOAHOM LIENM C aHTEHHOM M BXOJOM IIEPBOIO Kackajaa
MPUEMHHUKA.

10. CeneKTHBHbBIE YCUIIUTEIH: IEKTPUUECKUE XapaKTEPUCTHKH, 0000IIEeHHAs S5KBUBAJICHTHAs CXe-
Ma CeJIeKTUBHOTO ycunutens. [IpuHuunuanbHas cxemMa 0JHOKOHTYPHOT'O TPaH3UCTOPHOIO CEJIEKTHUBHOIO
YCUJIMTEJS, pacyeT €€ OCHOBHBIX MapaMeTpOB: KOA(PPHUIMEHTa YCHIICHHs, TOJI0CHI POITyCKaHus, U30upa-
TEIbHOCTH.

11. CxeMa M OCHOBHBIE PEKUMBI PaOOTHI CEIEKTUBHOTO YCUIIMTENS: PEKUM HETOCPEACTBEHHOIO
BKJIFOUEHMSI YCUIIUTEIBLHOTO MPUOOpa B KOHTYpP, PEKUM MAaKCHMaJIbHOIO YCUIJICHUS MPH 3aJaHHOM I10JI0Ce
HPOMYCKaHUs, p&KUM (DUKCUPOBAHHOTO YCHJICHHSI TIPU 33JJaHHOM MOJIOCE MPOIYCKaHMs, PEKUM COTJIaco-
BAHMS C HArpy3KOil.

12. YcroitunBoCTh CeNeKTUBHBIX ycunutenae. Koappuumuent ycToiiunBocTH, yCTORUYMBBIN K03(-
(GUIUEHT yCUICHUS.

13. Metosbl o0ecrieyeHrs1 yCTOWYMBOCTH CEIEKTUBHBIX YCHIIUTENEH.

14. MHOTOKacKagHbIC CEJCKTUBHBIE YCHUIUTENIH. OCHOBHBIC THIBI YCHIIMTENEH C COCPEIOTOUYCH-
HOU M30MPaTeNbHOCTHIO.

15. MHorokacka/iHble celeKTUBHbIE ycuiauTeau OCHOBHbIE TUIBI YCUJIUTENEH ¢ pacipelelIeHHON
U30MpaTENbHOCTBIO U UX CPABHUTENbHAS XapaKTEePUCTHKA.

16. MHorokackajHble ceJeKTUBHbIE yerminTeau. OCHOBBI pacueTa MHOTOKACKaIHbIX CEJIEKTUBHBIX
YCWINTENEH HAa IPUMEPE CXEMBI C OZTHOKOHTYPHBIMHU HACTPOEHHBIMU B PE30HAHC KACKAJaMHU.

17. IlpeoGpaszoBarenu 4vactoTbl. OCHOBHBIE 3JIEKTpUYECKHE XapakTepucTuku. OOmias Teopus
npeoOpa3oBaHuUsl 4acTOThI: 000OIIEHHAs CTPYKTypHas cxema IpeoOpazoBarelis, YpaBHEHUS MPSMOTO U
obpaTHOTO Mpeodpa3oBaHMs.

18. [ToOouHbIe KaHAJIBI IpUEMa CYNEePreTepOJUHHOTO PAIUOIIPUEMHIKA, HEOOXOAUMOCTD U CIIOCO-
Obl 00pHOBI C HUMU.

19. Cyneprerepoaunsbie cBUCThl. CBUCTAIIME TOUYKH HACTPOMKU. MeETOAbl yMEHBIIEHUS Cyllepre-
TE€POAUHHBIX CBUCTOB.

20. Cxembl npeoOpa3oBarenel 4acTOThl: TPAH3UCTOPHBIN CMECUTENb, TMOHbIN OanaHCHBINA cMe-
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CUTEIIb, IBOMHBIC OalaHCHBIE CMECHUTENH. JJOCTOMHCTBA OaJaHCHBIX CMECHUTEICH.

14.1.5. Tembl JOMAIIHUX 3aJaHAN

HcxonHble JaHHbBIE 715 IOMAILIHET0 3a1aHUs:

1. laHa CTpyKTypHas cXeéMma CyNepreTepoJMHHOr0 paauoBemarenbHoro npuemnuka (CI-PBII)
AM-curnanos, a Takxe ee CAD-monens B cpene Multisim-12.

2. IHauBuayanbHOE TEXHUUYECKOE 3a/1aHUEE HAa KypCOBOM MPOEKT KaXKIOMY CTYAEHTY, 33JaH 4a-
CTOTHBIN Auana3oH mis pazpadborku CI'-PBII mo npuemy n o6padorke AM-curHamos.

3. Ompenenensl TpedoBanus I'OCT 5651-89 na usbuparensHocts CI'-PBII mo cocennemy u
3epKaJIbHOMY KaHaJlaM.

4. B cOOTBETCTBUU C MHIMBHUYaJIbHBIM 33JJaHUEM KaXKAbIM CTYIEHTOM pa3zpaboransl CAD-mone-
71 OJIOKOB IITMPOKOIIOJIOCHOTO MPECENIEKTOPa, a Takxke TpakTa YIIY.

3agaHue:

1. Bocnonp3oBaBmmch mpemioxkeHHoW mpernoaaBarenem madbmonom CAD-monenn cxembr CI-
PBII, anontuposats ee k TpedoBanusm T3-KII.

2. C nmomompio pazpadorannoit mogenu CI'-PBII npoBectn n3mepenne n3dupaTesbHOCTH MO CO-
CeIHeMY KaHally U MPOBEPUTH ee Ha cooTBeTCTBUU ¢ TpeboBanust OCT 5651-89.

3. C nomompto paspaboranHoil moxenu CI'-PBII npoBectu usmepeHue u30HpaTENIbHOCTH IO
3epKaJIbHOMY KaHaJly U IIPOBEPUTH ee Ha cooTBeTcTBUU ¢ TpeboBanus ['OCT 5651-89.

4. Ilpoussectu agantaruio noxydeHHot CAD-monenu k TpedoBanusm ['OCT 5651-89 u T3-KII.

14.1.6. Tembl 1a00paTOpHBIX padoT
HccnenoBanne BXOOHBIX LiETIEN
HccnenoBanue ycuauTens painodyacToThl
HccnenoBanue mpeoOpa3oBaTelis 4acTOThI
HccnenoBanue aMIUIMTYJHOTO I€TEKTOpa

14.1.7. Tembl KypcOBBIX POEKTOB / KypCcOBBIX padoT

Tema npoekra: bbITOBOI paguosemaTenbHblid npueMHUK b-PBII).

HaznaueHue: ObITOBOM paano03JeKTPOHHBIN anmapar npeaHazHaueH JUisd IpueMa U BOCIpOU3BeIe-
HUS paguoBelaTeabHbIX nporpamm B cootBeTcTBUM ¢ ['OCT 5651-89

1. McxonHble TaHHBIE K TPOEKTY:

1.1. JImama3zon yactot - KB (3,65-3,800 MI'm);

1.2. YcnoBus skcIuTyaTalivy - CTalMOHAPHBIN;

1.3. I'pynna clio)XHOCTH - BbICIIIAS;

1.4. HyBCTBUTENBHOCTD, OTPAaHUYECHHAS IIIyMaMH,

IpY OTHOLIEHWHU CUTHaJ/1ryM He MeHee - 20 1b

10 HaIPSDKEHUIO CO BXOJA JUIsl BHEILIHEH aHTEHHBI,

MKB, He xyxe - 30;

1.5. OgHocurHampHas U30MPATETHHOCTH TI0 COCETHEMY KaHaTy

npu paccrpoiike +9kI 1, 1b, He menee - 60;

1.6. OngHOCUTHANBbHAS U30UPATEIBHOCTD IO

3epKaJbHOMY KaHaiy, 1b, He menee: 30

1.7. I'myObuna py4Hoit peryaupoBku ycunenus, nb - 50.

1.8. [leficTBuE py4yHOU aBTOMAaTHUECKOM PEryIMPOBKH YCUIICHHUS:

W3MEHEHHE YPOBHS CUTHaja Ha Bxoze, 1b, - 30

M3MEHEHUE YPOBHsI CUTHAJIa Ha BBIXOAE,

b, ve 6onee - 10

1.9. Texnonoruueckas miatdopma cTpykrypHoit cxemsl PBII - ananoroBbrii nH(ppaIuHHbIN MpH-
€MHUK C C TEXHOJIOTHEH MporpaMMHO-ompeensiemoro paguonpuema (Software Defined Radio).

2. IlepeueHb BONPOCOB, MOAJIEKAIIUX pa3paboTKe:

2.1. Pa3paboTKy CTPYKTYPHOU CXEMBI pAIUOTIPUEMHHKA U €€ SCKU3HBIN PacueT;

2.2. DNeKTpUUECKU pacueT NMPUHLUIHUAIBHOW CXeMbl U CUMYISIUs paboThl B cpeze K.-i1. CAD-
CUCTEMBI CJIETYIOIUX OJIOKOB MPUEMHHKA:

Yeunurens BBICOKOW 4acTOThI U npecenexrop PBII;

[TepBrrit mpeoOpazoBaresb;
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OuibTp yCWINATEISA IEPBOM MPOMEKYTOUHON YACTOTHI;

2.3. CpaBHEHME PaCUETHBIX XapaKTEPUCTUK MPUEMHHUKA C 3aJaHHBIMU T3.

3. Ilepeuenp 00s3aTENBHBIX YSPTEKEH:

3.1. CtpykTypHasa cxema NpuéMHUKa;

3.2. [IpyHIMnuanbHas ¥ MOHTaXKHasi CXEMbI IEPEYMCIEHHBIX BBIIIE KACKaZA0B MPUEMHHKA, BBIION -
HeHHble B cucteme P-Cad.

3.3. IlepeueHb JIEMEHTOB.

2.4. Tononornueckas cxema 1 AUX [TAB-dunbTpa.

4. Ilepedenp 00s3aTENBbHBIX YEPTEXKEH:

3.4. CtpykTypHasa cxeMa NpuéMHUKa;

3.5. [lpunnunuanesHas cxema npecenekropa u IIpH npuémnuxa,

3.6. [lepeueHb >1€MEHTOB.

5. Criucok nureparypsl:

4.1. bakees [[.A., lypo A.A., Unptomko C.I'., MapkoB B.A., ITapp&nkun IIpuem u o6paboTka
uHpopmanun: KypcoBoe mpoekTHpoBaHuEe YCTPOMCTB npuema u o0paboTku uHpopmanuu: YuebHoe 1mo-
cobue. [Terponasiobck-Kamuarckumii. 2007.

4.2. TOCT 5651-89. Anmaparypa panguonpueMHasi 0pitoBas. O0IIre TEXHUIECKUE YCIOBHS.

4.3. ®omun H. H., byra H. H., I'onosun O. B. u ap. [Tox penakuueit @omuna H. H. Pagnonpuém -
HbIE YCTpoiicTBa: yueOHUK Ais By30B.— M.: «['opstuas munus» - Tenexom, 2007. — 520c.

Tema npoexkra: beiToBO# panuoBemnarenbubiii npueMHuK b-PBIT).

Haznauenwue: ObITOBOI palno3I€KTPOHHBIN anmapaT MpeAHa3HaueH A IpueMa U BOCIIPOH3BeEie-
HUSI paIMOBENIATeNIbHBIX MporpamM B cooTBeTcTBUM ¢ ['OCT 5651-89

1. McxonHble JaHHBIE K TIPOEKTY:

1.1. Inama3zon vactot - KB (3,65-3,800 MI'm);

1.2. YcioBus sKCIilyaTtaluy - CTallMOHAPHBIN;

1.3. I'pynna cl10KHOCTH - BBICIIAS;

1.4. UyBCcTBUTENBHOCTD, OTPaHUYEHHAS IITyMaMH,

MIPY OTHOIIICHWH CUTHAJI/IIyM He MeHee - 20 n1b

10 HAIIPSDKEHUIO CO BXOZA JUIsl BHEILIHEN aHTEHHBI,

MKB, He xyxe - 30;

1.5. OnHocurHanpHasi U30MPATENFHOCTD IO COCEHEMY KaHATY

npu paccrpoiike +9xI 1, 1b, He Menee - 60;

1.6. OnHOCHUTHANIbHAS U30UPATENLHOCTD MO

3epKajlbHOMY KaHaiy, Ab, He MeHee: 30

1.7. I'myOGuna py4HOii perynupoBku ycuienus, 1b - 50.

1.8. JlelicTBuEe py4yHOU aBTOMAaTUYECKOW PETYIUPOBKH YCUIICHUSA:

M3MEHEHHE YPOBHs CUTHAIa Ha BXoJe, Ab, - 30

M3MEHEHHUE YPOBHS CUTHAJIA HA BBIXO/E,

b, ne 6oxee - 10

1.9. Texnonornueckas tuiarpopma cTpykTypHoit cxembl PBII - ananoroBwiii nHppaauHHBIN TpH-
€MHHK C C TEXHOJIOTHEH MporpaMMHoO-onpezaessemoro paauomnpuema (Software Defined Radio).

2. Ilepedyern BOMPOCOB, MOICKAMINX pa3pabOTKe:

2.1. Pa3paboTKy CTPYKTYpPHOU CXEMBI PAIUOTIPUEMHHUKA U €€ SCKU3HBINA pacyeT;

2.2. DACKTPUYECKUIA pacdyeT MPUHIIUITUAIBHON CXeMbl M CUMYJIIIUsl paboTel B cpene K.-1. CAD-
CHCTEMBI CIIEIYIONINX OJIOKOB MPUEMHHKA:

Yeunurens BRICOKOW 4acTOThI U nipecesektop PBIT;

[TepBrIif mpeobpazoBaTens;

QUIBTP YCWIHTENS IEPBON MTPOMEKYTOUYHOM YACTOTHI;

2.3. CpaBHEHHE PACUETHBIX XapaKTEPUCTUK MPUEMHHKA C 3alaHHbIMU T3.

3. [Tepedenp 00sM3aTENBHBIX YEPTEKEH:

3.1. CtpyKTypHas cxeMa IpUEMHUKA;

3.2. llpuHIMnManbHas 1 MOHTaKHasi CXEMbI IIEPEYMCIIEHHBIX BBIIIE KACKaJ0B MPUEMHUKA, BBIIIOJI-
HeHHbIe B cucteme P-Cad.

3.3. [lepeueHb >1E€MEHTOB.
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2.4. Tononoruueckas cxema u AUX [TAB-¢punbtpa.

4. IlepeueHnb 00s3aTETLHBIX YEPTEIKEH:

3.4. CtpykTypHas cxeMa NpuEMHUKA;

3.5. [IpunnunuansHas cxema npecenekropa u [IpY npuémuuka,

3.6. IlepeueHb JI€MEHTOB.

5. CIUCOK JTUTEpaTyphl:

4.1. bakees [.A., lypos A.A., Unbtomko C.I'., MapkoB B.A., [Tappéukun Ilpuem u obpabotka
uHpopmaruu: KypcoBoe nmpoekTupoBaHue yCTPONCTB mpremMa u 00padboTku nHpopmarmu: YdyebHoe 1o-
cobue. [lerponaBnoBck-Kamuarckuii. 2007.

4.2. TOCT 5651-89. Anmaparypa paauornpuemMHas 0bitoBas. OOIIMe TEXHUYECKUE YCIOBUSI.

4.3. ®omun H. H., byra H. H., T'onosusn O. B. u ap. Iloxn penakuuneit ®omuna H. H. Paguonpuém -
HBIC YCTPOMCTBA: yueOHUK 1715 By30B.— M.: «l opsiaast muuus» - Tenexom, 2007. — 520c.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTePHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIGHUBAHUS ISl JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusMu
ciyxa

[IpenMy11ieCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napymenussimu | CobecezioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aromuXxcs MpeIycMaTpruBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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