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

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
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 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa

Hampanenue noaroroBku / cneruanbHOCcTh: 11.04.01 Pagnorexnuka

HanpapnenHocts (mpoduiib) / ceruanu3anys: 3aiuTa oT 3JIeKTPOMATHUTHOTO Teppopu3Ma
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: TV, Kadeapa TejieBujaeHus U ynpanpjieHUs

Kypc: 1

Cemectp: 2

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 2 ceMecTp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 IIpaxTryeckue 3aHATUA 24 24 4acoB
3 JlaGopaTopHbIie pabOThI 16 16 JacoB
4 KonTpois camocTosiTensHON paboTh (KypcoBOH 8 8 4acoB

MIPOEKT / KypcoBas paboTa)
5 Bcero aymuTopHbBIX 3aHATHN 84 84 4acoB
6 CamocrosrenbHas paboTta 60 60 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DK3aMeH: 2 ceMecTp
KypcoBoii mpoekT / kypcoBasi paboTa: 2 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
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.

TY T. P.I'a3u30B
OKCIEPTHI:

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

JlonieHT Kadenpsl TeIeBUICHUS U
ynpasnenus (TY) A. H. bynnakos
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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).
[TocnenyomumMy AUCHUIITUHAMU SBISIOTCS: 3alMTa BBIMTYCKHOW KBAIM(UKAIIMOHHONW paloOTHhI,
BKJIIOYAs MOATOTOBKY K 3alllUTe U IpOUEAypy 3amuThl, CTaHAAPTHI 110 IEKTPOMATHUTHON COBMECTHUMO-
CTH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjeH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIINH:

— OK-4 ciocoOHOCTBIO aanTUPOBATHCS K U3MEHSIOIIUMCS YCIOBUSM, MEPEOIICHUBATh HAKOII-
JICHHBIN OIBIT, AHAJIM3UPOBATH CBOM BO3MOKHOCTH;

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

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

B pe3ynbrate u3ydeHus TUCIUILIMHBI 00YJaOIUICs TOJDKEH:

— 3HATh COBPEMEHHBIE METOAbl MAaTEMAaTHYECKOrO OMMCAHUS NPUHIMIA IeHCcTBUS (DYHKIIMO-
HaJBHBIX OJIOKOB M cHUCTEeM panuonpuemMHoro ycrpoictsa (PIIpY); ocHOBHBIE 3aKOHOMEPHOCTH MPE0O-
pa30BaHMs CUTHAJIOB B THIOBBIX KacKaJaX MPUEMHOTO YCTPOWCTBA; METOJIbI OOECIIEUEHUS IIOMEXOYCTOM -
YUBOCTH IIPH NPUEME U NTPEOOPA30BAHNN CUTHAJIOB;

—  YMeTb HCHOJb30BaTh COBPEMEHHBIE CPEACTBA BBIYMCIUTEIBLHON TEXHUKHU IJIs1 pEeLICHUs 3a7a4
npruemMa u 00pabOTKH CUTHAJIOB; PabOTaTh CO CIEIHMATBHON JTUTEPATypOl; TOTOBUTh TEXHHUYECKYIO JOKY-
MEHTAIIUIO Ha pa3paboTaHHbIE YCTPOMCTRA.

— BJAaJeTh METOJAMH M CITIOCO0aMU MHXKEHEPHOTO MPOCKTUPOBAHUS cOoBpeMeHHBIX PIIpVY pas-
JIMYHOTO HAa3HAYEHHUs, UX MOJACHUCTEM, OJIOKOB M Y3JI0B; METOJAMH SKCIEPUMEHTAIbHBIX UCCIEIOBAHUNA U
UC-TIBITaHUI pa3pabOTaHHBIX YCTPOUCTB; METOIaMH 00pabOTKH Pe3ynbTaTOB SKCIEPUMEHTATbHBIX UCCIIE-
JOBaHUH

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO61as TpyI0eMKOCTh AUCIUILINHBI cocTaBigeT 5.0 3a4eTHBIX €IMHUIBI U MIPE/ICTaBICHA B Ta0JIu -
ue 4.1.

Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Buapl yueOHO A€ TEIBHOCTH Bcero yacos CemecTpsl
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2 ceMecTp

AynuTtopHble 3aHATUSA (BCETO) 84 84
Jlexuun 36 36
[IpakTnueckue 3aHATH 24 24
JlaboparopHbie pabOTHI 16 16
KonTpoas camocTosTensHON paboThl (KypcOBOM MPOEKT / 8 8
KypcoBas paboTa)

CamocTtosiTenbHas paboTa (Bcero) 60 60
BrinonHeHne KypcoBoro npoexTa / KypcoBoi paboThl 20 20
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 40 40
Bcero (0e3 ax3amena) 144 144
ITonroroBka m crrada sK3amMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHble EauHuIb 5.0 5.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI

Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHSATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

= o = ) =
b B ) o 8 O = 9
=p et te) L O < 2 o e
. s S &y S 5 oS 20
HasBanus paznenoB IUCHMILIAHBL < © Q. 52 o o © g 5
= 5 [t} = s o 0 = E
=7 S N2 < O 9 o =
= = O m &8 @ )
2 ceMecTp
1 Beenenue. [1apamerpsl u xapaxre- 8 4 4 8 10 26 | OK-4, OIIK-
puctuku YIIOC. CtpyKTypHBIE CXeE- 5
Mol YIIOC. YacToTHbIe QUIBTPHI U
BXOJIHbBIE LIETIH.
2 Yeunurenu paauodactotsl; [Ipeo6- 8 8 8 10 34 | OK-4, OIIK-
pa3oBaTeIy YacTOThl; YCHUIUTENHU IIPO- 5
MEKYTOYHOW YaCTOTHI.
3 JleTeKTOphl aMIUIUTYJHO-MOYJIUPO- 8 8 4 10 30 | OK-4, OIIK-
BaHHBIX CUTHAJIOB; ABTOMAaTUYECKHE 5
u pyusble perymupoBkd B YIIOC.
4 Iludporsie Buabl Moaysinuu. Ka- 12 4 0 10 26 | OK-4, OIIK-
HaJbHOE KOAUpoBaHue. Briusuue nu- 5
HEWHBIX UCKAKEHUW U HEIIMHEHHBIX
MCKKEHUW Ha KaYeCTBO Mepeaun
1 poBbIX curaanoB. Koppekuus
NepeIaTOYHBIX XapaKTePUCTUK TPaK-
Ta.
5 KypcoBoil mpo€eKT Mo JUCHUILIMHE 0 0 0 20 20 | OK-4, OIIK-
YIIOC. 5
6 Dx3ameH 0 0 0 0 0
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Hroro 3a CEMCECTP

36 24 16 8 60

144

Hroro

36 24 16 8 60

144

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMkocTsb,

dopmupyembie
KOMIIETEHIIUU

2 ceMecTp

1 Beenenue. [Tapametpsl
Y XapaKTePUCTUKU
VIIOC. CtpykTypHbI€
cxembl YIIOC.
YacTtoTHbIe QUIBTPHI U
BXOJIHBIC LICTTH.

Coneprxanue, yueOHO# paboueli mporpamMMsI 1O JHC-
uuruae YIIOC. Meroauueckue pekoMeHnaanuu. Pe-
KOMeHyeMasi yueOHast mutepatypa. CTpyKTypHbIe
CXEMBI paJIMOKaHaoB. MecTo u GyHKIUU NPUEMHU -
KOB B paanokananax. Knaccuduxarmus PIIpV. Paguno-
CUTHAJIbl, PAIUOIIOMEXHU U IEKTPUUECKHUE ITYMBI
(aHanmuTHYECKOE, BPEMEHHOE U CIIEKTpabHOE Tpe/I-
CTaBJICHUE CUTHAJIOB U NTOMeX). CTPYKTYpHBIE CXEMBbI
PIIpVY: npsimoro ycuneHus1, mpsiMoro npeodpaszoBa-
HUs, cyneprerepoauHHoro. O6paboTka paanoCcurHa-
JI0B B TpUEMHUKAX. OCHOBHBIE 2JIEKTPUUECKHUE XapAK-
tepuctuku PIIpY: uyBCTBUTENBHOCTD U M30UpaTEb-
HOCTh.CXEMbI, XapaKTEpUCTUKU U (pU3NYECcKas pealu-
3a1Usl YaCTOTHBIX (PMIIBTPOB, IPUMEHSIEMBIX B IPUEM-
HUKaxX B pa3JIMYHBIX JUana3oHax 4acTOT.DJIEKTpHUYe-
CKHE DKBHUBAJICHTHBIE CXEMBI U XapAKTEPUCTUKHU aH-
TeHH. Ha3HaueHue, 3IeKTpUYECKUE CXEMBI M XapaKTe-
PUCTUKH BXOJIHBIX LieTel (Tosoca, yacToTHas u30upa-
TEIBHOCTH, KO3 uimeHT nepenadn, KodhHUIHEHT
ryma). VickaskeHusl CUTHAJIOB BO BXOJHBIX LIETISIX.

oo

Hroro
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2 Yeunurenu
pPaauoyYacTOoTHhI;
[IpeobpazoBarenu
YaCTOTHI;, YCHIIUTEIH
MPOMEKYTOYHOMN
YaCTOTEL.

Hasnauyenue, cxembl U XapakTepUCTUKU yCUITUTENEH
paarovacToThl (KO3()PHUIMEHT yCUICHUS, YCTONYH-
BOCTb, KO3 dUIMEHT myma). JInHeitHbIe HCKaKSHHS
CHTHAJIOB M HeNMHEHHbIe 3 deKTh (OI0KUpoBaHue,
nepekpécTHas MOIYIALNS, HHTEPMOTYISIIIHSL, BTOPUY-
Hasi MOJYJISIINS) B YCHIIUTEISAX paguovacToTsl. Ha3zHa-
YeHHe, MPUHIIUI JeHCTBUSI, CXEMbI U XapaKTEPUCTUKH
npeoOpa3oBaTesieil 4acTOThI (aMITUTYJHO-4aCTOTHAS
XapaKTepHUCTHKA, JOMOTHUTENbHbIE KaHaJbI IpUEMa,
9acTOTHI UX U K03 HUIMeHTHI niepenadn ). Beroop
MMPOMEKYTOYHOM YacToThl. J[BoliHOE mTpeoOpa3oBaHue
gacToThl. TpeGOBaHUS K aMIUTUTY/E HANPSHKEHUS U
CTaOUIFHOCTH YacTOTHI TeTepoanHa. ConpsbKkeHue pe-
30HAHCHBIX YaCTOT TeTepoiMHa U mpecenexkropa. Kom-
OMHALMOHHBIE, HHTEP(HEPEHIIMOHHBIE U MHTEPMO/TY-
JSIMOHHBIE HCKAXEHUSI CUTHAJIOB B ITpeoOpa3oBare-
nsx yacToThl. HazHaueHue, cxembl, XapaKTepUCTHKU
YCUJIMTENEH POMEXYTOYHOHN 4acTOThI (KOA(PPHUIIUEHT
YCHUJICHUSI, aMIUTUTYAHO-4YaCTOTHBIE U aMIUTUTY/IHbIE
XapaKTepUCTUKHN). VIcka)KeHUsI CUTHAJIOB B yCHJIHTE-
JISIX TIPOMEXYTOYHOU YacTOTHI.

Hroro

OK-4,
OIIK-5

3 JleTexTopsl
AMIIIMUTYOIHO-
MOJTYJTMPOBAaHHBIX
CUTHAJIOB;
ABTOMaTHuecKue U
PY4HBIE PETYJIUPOBKU B
VIIOC.

Ha3nauenue, cxembl, IpUHLUI ACUCTBUS, XapaKTEPH-
CTHKHU aMIUTUTYAHBIX JETEKTOPOB (Koa(hhuimeHT
nepeiauy, 1eTeKTOpHas ¥ aMILIUTY/IHO-4aCTOTHAs Xa-
pakTepucTukn). JInHeliHble U HEMMHEHHbIE HCKaXe-
HUS CUTHAJIOB B aMIIIUTY/IHBIX JeTeKTopax. Cxemsl n
XapaKTEPUCTUKU UMITYJIbCHBIX U TUKOBBIX JETEKTO-
poB.CXeMbl, MPUHIUN AeHCTBUSA, KODPPHUIIUEHTHI
nepeiauu, 1eTeKTOPHbIE XapaKTePUCTUKH (Da30BbIX U
YaCTOTHBIX JE€TEKTOPOB U UCKaKEHUs CUTHAJIOB B
Hux.IIpyHIMD 1eMCTBUS, CXEMBI U XapaKTEPUCTUKN
PY4YHBIX U aBTOMaTHYECKUX peryaupoBok B PIIpV: ya-
CTOTHI (HACTPOMKHU Ha YAaCTOTY CUTHAJa), yCUJICHUS U
TIOJIOCHI, IIOACTPOMKH YacTOTHI FeTepoanHa. Binsanue
PErylIMpOBOK HAa UCKAKEHUSI CUTHAJIOB B IPUEMHHUKAX.

Hroro

OK-4,
OIIK-5

4 IludpoBsie BUIBI
Monyisinud. KanansHoe
KonupoBaHue. BnusHue
JIMHEHHBIX NCKAKESHUM U
HETMHEHWHBIX NCKaKESHHI
Ha Ka4eCTBO Mepeaaun
IU(POBBIX CUTHAJIOB.
Koppexknus
nepeaTOYHbIX
XapaKTePUCTUK TPAKTA.

Pa3HOBHIIHOCTH MOAYJISIMH, IPUMEHSIEMBIC B Y3KOIIO-
JIOCHBIX, ITUPOKOIOJIOCHBIX M CBEPXIITUPOKOIIO-
JIOCHBIX CHCTEMaXx IU(POBOI CBS3H. AMILTUTYIHAS,
¢azoBas, yactornas manumyisinus (ASK, PSK, FSK),
muddepennmanbaas gazo-Bas Mmanumnysinus (DPSK),
Moyssiust 6e3 paspsiBa daszel (CPM), kBanparypHas
amrumutyaHas Moy (QAM), OFDM- momyns-
I1s1, BPEMSIIMITYJILCHAsT MO-TyJsinust. KaHansHOE Ko-
IMpoBaHue: M-apHas mepeada CUrHaja, aHTHITOTHBIC
CUTHAJIBI, OPTOTOHAJIbHBIE CUTHANBI, COMMOCTaBICHHE
BJIMSIHUS IITYMOB B KaHAJIe Mepeau Ha Ka4eCTBO
MepeIaBaeMoro CUTHAJIA B AHAJIOTOBBIX M IIU(DPOBBIX
cucreMax. OTMHOYHBIC U TPYMIIOBbIC OMUOKH. THITBI
3aIUTHI OT OMHUOOK. YMEHBIIICHHE KOTUIEeCTBA OIIIH-
00k npo6aBneHueM n30bITouHOCTH. Teopema IllenHo-

OK-4,
OIIK-5
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Ha. [IponyckHas cnocoOHOCTh KaHana cBsi3u. CBEp-
ToyHOE KomupoBanue. CkpemOnupoBanue.s Crierudu-
Ka BIIMSHUS UCKOXEHUH aMIIUTYIHO-4YaCTOTHOM
(AYX) u dazo-gactoTHOl (PUX) XapaKTepUCTUK Ka-
HaJla CBSI3U B IM(POBBIX CHCTEMaX Ha KayeCTBO Mepe-
naur. MHOTOYy4E€BOCTh KaK OHA M3 MPUYMH HCKaXKe-
Huit AUX n @UX. OueHka ncKaKeHU B KaHalle repe-
naun. TpaHcBepcaIbHbBIE, PEKYPCUBHBIE KOP-PEKTOPHI.
Paznenenue cumBooB.JlomycTuMble ypoBHU LIU(PO-
BBIX CHTHAJIOB JUIS PA3JIMYHBIX BUIOB MOAYJISIIHH.
Metobl U3MepeHHs HeMMHEHHOCTH PeoOpa3oBaHus:
M3MEpEeHUe NHTEPMOIYISINH (JIBYXUaCTOTHBIH METO],
METO/1 C UCIIOIB30BAHUEM I10JIOC LITyMa), METOIbI HC-
CJIEJOBAHUS HEJTMHEWHOCTH C UCIIOJIb30BaHUEM CBEPX-
IIMPOKOIIOJIOCHBIX TECTOBBIX CUT'HAJIOB.

HUroro

12

Hroro 3a cemectp

36

5.3. Pa3nesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecreunBaeMbIMU (HOCJIC)IyIOIJ.[I/IMI/I) AUCHUIIVIMHAMHUA

Paznensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TIPEABIAYIIMMA) H

obecrneunBaeMbIMH (ITOCIEIYIOIMMHY ) TUCIUTUTHHAMHY TIPEICTaBICHBI B Tabuie 5.3.

Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHnoBaHue qUCHMILIMH

Ne pasniennoB JaHHOW AUCHUTUIMHBL, I KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTICUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIHILTHH

1 2 3 4 5 6
[Tocnenyromue TUCIUITITUHBI
1 3amuTa BBITYCKHOW KBaJTH(PHUKAIIMOH-
HOM paboThI, BKJIIOYAsi OJTOTOBKY K 3a- + +
IIUTE U TPOLEAYPY 3AIIUTHI
2 CraHaapThl 1O 3JIEKTPOMArHUTHOMN n .
COBMECTUMOCTH

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, JopMHUPyeMbIX IPH M3YYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX TTPU W3YYCHUU NHUCHIUILIAHBI, U BUIAOB 3aHS -

THI
< Bunnl zangtui
= —~
= z & :
5} O e}
5 o 3 = = g, DopMbI KOHTPOJIS
S = = ¥ & <
o (= < =W <
< = = O @)
~
OK-4 + + + + + Jlomartaee 3aganue, 3a-
murta otyera, Cobece-
nosanue, OTUET 110 JIa-
6oparopHoii pabote,
Ormpoc Ha 3aHATHUSX,
Tect
OIIK-1 + Co0OecenoBanue
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OIIK-5 + + + + Jlomamaee 3amanue, 3a-
muTa oryera, OTYET MO
nmabopaTopHOU padore,
Ormpoc Ha 3aHATHUSX,
Tect

6. UuTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 3E
2 S 5
Z > 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT z 7 & 5
S 2, S
> sz
(o¥ Q <
~ S
2 ceMecTp
1 Beaenue. [TapameTpsl | MccnenoBanue BXOIHBIX LENEn 4 OK-4,
U XapaKTepUCTUKHU Hroro 4 OIIK-5
VIIOC. CtpykTypHBIE
cxembl YIIOC.
YacToTHble QUIBTPHI U
BXOJHbIE LIETIH.
2 Yeunurenu HccnenoBanue ycunuTens paaguodyacToThbl 4 OK-4,
aJM0YacTOThI; [1K-5
PaZfodaCTOTBI, NccnenoBanue nmpeodpas3oBaTelis 4aCTOThI 0
[Ipeo6pazoBarenu
YaCTOTHI; YCUIIUTEIIN Hroro
MIPOMEKYTOYHOMN
YacTOTHI.
3 JleTekTopsl HccnenoBanue aMIiuTyIHOTO JIETEKTOpa 4 OK-4
aAMILTUTY/IHO- Hroro
MOJIyJIMPOBAHHBIX
CUTHAJIOB;
ABTOMaTH4YECKUE U
pYUYHBIE PETYIUPOBKHU B
VIIOC.
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
3 3 £
3 s 5
2 > 5
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) z 7 2 5
S 2, S
> sz
a e 2
~ S}
2 ceMecTp
1 Beenenue. [Tapamerpsl | CTpyKTYpHBIE CXEMBbI U CHCTEMHBIE XapaKTEPUCTUKU 4 OK-4,
U XapaKTepUCTUKH PIIpV.: UyBCTBUTENBHOCT M N30UPATETHLHOCTD OIIK-5
VIIOC. CtpykTypHbI€ PIIp¥Y;YacroTHo n3buparenpusie nenu PIIpY: cxembr
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cxemsl YIIOC. U XapaKTePUCTUKH:, aMIUTUTYTHO-4aCTOTHAS XapaKTe-
YacToTHble QUIBTPHI M | pUCTHKA, PE30HAHCHAS YAaCTOTA, PE30HAHCHOE U BOJI-
BXOJHBIE LIETIH. HOBOE COMPOTHUBIIEHUS, TOOPOTHOCTH, MOJIOCA
gacToT;CXxeMOTeXHUKa BXOIHbIX 1enei PIIpY
Hroro
2 Yennurenu CTpyKTypHBIE CXEMBI U CHCTEMHBIE XapAaKTEPUCTUKHU OK-4,
paaroYacTOThL; PIIpV.: UyBCTBUTENBHOCTH M N30UPATETHLHOCTh OIIK-5
[IpeobpazoBarenu PIIp¥Y;YacrotHo n3buparenpusie nenu PIIpY: cxembr
4acTOTbI; YCUIIUTENN U XapaKTEPUCTUKHU:, aMIUIUTYJHO-4aCTOTHAs XapaKTe-
MIPOMEKYTOYHON PHUCTHKA, pE30HAHCHAsI YaCTOTa, PE30HAHCHOE U BOJI-
YacTOTBHI. HOBOE CONPOTHUBJICHHUS, TOOPOTHOCTH, MOJI0CA
yacToT;CXeMOTEeXHUKa BXOAHBIX 1ener PIIpyY
Yeunurenu paguodacToTsl: KO3(GGUIMEHT YCUICHUS, 4
aMIUIA-TYAHO-YaCTOTHAs XapaKTepUCTHKa, U30upa-
TEJILHOCTH U 1oJioca yacToT;[IpeobpazoBarenu yacTo-
ThI: CXEMBbI U XapaKTEPUCTHUKHU;
Hroro
3 JleTekTopsl JleTeKTopbl aMIUIUTYAHO-MOAYIMPOBAHHBIX CUTHAJIOB: 4 OK-4,
aAMILIUTYIHO- CXEMBI U XapaKTEPUCTUKHU: IETEKTOPHAs, aM- OIIK-5
MOJ1YJIMPOBAHHBIX IUTUTYIHO-4acTOTHAsA, Kod(puuuent nepenaun;m-
CUTHAJIOB; MyJbCHBIC, ()a30BbI€ U YaCTOTHBIE JETEKTOPBI: CXEMBI
ABTOMaTH4YECKHUE U U XapaKTEepUCTUKH;
I;/ ylz[{g?je PEryMPOBKI B PerynupoBku B paguonpuéMHUKaxX: pydHas aBTOMaTH- 4
: 4yecKasl HaCTpOiiKa, aBTOMaTHYeCKasl peryJimpoBKa
YCWJICHHs1, aBTOMaTu4ecKasi MoJCTPOilka 4aCcTOTHI re-
TEPOANHA.
Hroro
4 Hudpossie BUABI Mertozp! IUPPOBOH MOAYISIIIMA. AMITTUTY/IHAs, (a30- 4 OK-4,
monymsinuu. KananmeHoe | Bast, wactotHas manumnymsinus (ASK, PSK, FSK), OIIK-5
KoJupoBaHue. BiusHue | kBaapaTypHas aMmmuutyaHas moayisuus (QAM),
JTUHEUHBIX UCKaxeHud 1 | OFDM- monynsinusi, BpeMSIMMITYJIbCHAasE MOTYJISIIMS. -
HEJIMHEWHBIX UCKAXKEHNUI | BIMsSHUS IyMOB B KaHAJIE MEpEIayl Ha Ka4eCTBO
Ha Ka4eCTBO Mepeaadn nepe1aBaeMoro CUrHasa B IU(PPOBBIX CUCTEMaX. 3a-
U(POBBIX CUTHAJIOB. muTa oT nomex.Biausaue nckaxxennit AUX n @YX xa-
Koppeknus Haja CBSI3U B Ha YPOBEHb OIIMOOK B IU(POBBIX CUCTE-
HepeIaToOuHbIX Max
XapaKTepUCTUK TPAKTA. |y 4
Hroro 3a cemectp 24

9. CamocrosiTesqibHasi paboTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyEeMble KOMITETEHITMH TPECTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

Buasl camocToSTENLHOM

HasBanus pa3ngenoB
pasit paboThI

cDOpMI:I KOHTPOJIA

TpynoeMkocTsb,
q
dopmupyembie
KOMIIETEHIIUN

2 ceMecTp
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1 Beenenue. [Tapamerpor | IIpopaboTka JTEKIIMOHHOTO 10 |OK-4, Onpoc Ha 3aHATHAX
Y XapaKTEPUCTUKH Marepuaia OIIK-5
VIIOC. CtpykTypHBIE Hroro 10
cxembl YIIOC.
YacroTHble GUIBTPHI U
BXOJIHBIE 1IETIH.
2 Yeunurenu [TpopaboTka JIEKITMOHHOTO 10 |OK-4, Onpoc Ha 3aHATUAX
pPaauoyacToThI; Marepuaia OIIK-5
[IpeobpazoBarenun Vroro 10
YaCTOTHI; YCHIUTEIN
IIPOMEKYTOYHOM YaCTOTHI.
3 JleTexTopsl [TpopaboTka JIEKITMOHHOTO 10 |OK-4, Onpoc Ha 3aHATHSIX
aMIUIUTYIHO- Marepuaia OIIK-5
MOJTyJIMPOBAHHBIX Wroro 10
CUTHAJIOB;
ABTOMaTHYECKHE U
PYUYHBIE PETYIUPOBKHU B
YIIOC.
4 Hudpossie BUAbI [IpopaboTKa JIEKIUOHHOTO 10 |OK-4, Omnpoc Ha 3aHATHAX
Moayisinuu. KananpHoe | Marepuana OIIK-5
KOJMPOBAHHE. BJH/IS{HI:Ie Hroro 10
JUHEHHBIX UCKAKEHUN 1
HEJIMHEMHBIX UCKAKEHUI
Ha KauecTBO Mepeaayn
U(POBBIX CUTHAJIOB.
Koppeknus
MepeIaTOUYHbIX
XapaKTEePUCTUK TPaKTa.
5 KypcoBoit ipoekt 1o Brinonaenue KkypcoBoro 20 | OK-4, Tect
nucuumuinHe YITOC. npoekTa / KypcoBoi pabo- OIIK-5
THI
Hroro 20
Hroro 3a cemectp 60
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Hroro 96

10. KypcoBoii npoekTt / KypcoBasi padora

TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U GOpMUpPYEMble KOMIIETEHIIMN B paMKaX BBIMOJIHEHUS Kyp-

COBOT'0O TIpOoeKTa / KypcoBoi paboThI mpeacTaBneHbl Tadbmuie 10.1.

Tabmuua 10.1 — TpyaoeMKOCTb ayJUTOPHBIX 3aHATUN U (popMUpYEMBble KOMIIETEHLIMU B paMKaX BBINOJIHE -

HUsI KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

HanmenoBanve ayMTOPHBIX 3aHATHI

TpynoeMKocCTb,

q
dopmupyembie
KOMIIETEHIIUN

2 cemectp

N3yuyenue Teopernyeckoro marepuana. [IpoBenenne pacueTHBIX U
rpaduueckux padot no 3ananuto KII. Yerpanenue 3ameuanuii u

o0

OK-4, OIIK-1
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noaroroBka k 3amure KII.

Hroro 3a cemectp

8

10.1. TemMbI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX padoT:

KA pa3HO-I'0 HA3HAYUCHUA WU PA3JIMYHBIX IUAIIa30HOB YaCTOT.

PanuoBemarensHbie, TEIEBU3UOHHBIC, CBSA3HBIE, PAJAHOIOKAIIMOHHBIE U ITU(POBBIE TPUEMHU-

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aromuxcst

11.1. banibHbIe OLEHKH /ISl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJISI

N N MaxkcuMalibHBIN
. MaxkcumanbHbI MaxkcumanbHbIN
DneMeHThl yueOHOit 0aJw 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
JlomMariiHee 3aganue 2 2 3 7
3amura oTueTa 4 4 4 12
Ormpoc Ha 3aHATHUAX 2 2 3 7
OTuet no nmabopaTopHOii 2 2 2 6
pabote
CobecenoBanue 2 2 2 6
Tect 10 10 12 32
Hroro makcumyM 3a nepu- 22 22 26 70
on
OK3aMeH 30
Hapacrarommm urorom 22 44 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aIOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
Bannel Ha 1aTy KOHTPOIBHOM TOUKHU Ouenka
> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaabHOM CyMMBI OaiToB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OauioB Ha naty KT 2

11.3. Ilepecyer cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aIOB B TPAJAULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY MpEACTaBiIeH B TaliuLe

11.3.

Tabmuua 11.3 — [lepecueT cymmBbl OaJII0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6aiisios,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMeH
5 (OTAMYHO) (3a4TEHO) 90 -100 A (0TIIYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouenb xoporiio)
75 - 84 C (xoporo)
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70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIIBHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKOe M1 HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Pammonpuemnsie ycTpoiicTBa : YueOHoe mocooue st By3oB / A. I'. Ouumyk, U. . 3a6enb-
koB, 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.: budnuorexka TYCVYP, (na-
auuue B onodmmoreke TYCVYP - 54 5k3.)

2. Hudposas cBsa3p: Teopernueckue OCHOBBI M IpakTuiyeckoe npuMmeHenue : [lep. ¢ anrm. / b.
Cxusp ; mep. I'po3a E. I',, mep. A. B. Hazapenko, pea. A. B. Hazapenxo. - 2-e uzn. - M. : Bunbsmc, 2003. -
1099[4] c. : un, Tabn. - bubnuorp. B xonue rmas. - [ISBN 5-8459-0386-6 (B nep.): bubmoreka TYCVYP,
(namuune B 6ubmmorexe TYCVYP - 18 2k3.)

12.2. lonostHUTEILHAS JIATEPATypa
1. Ilpuem m o6paboTka curHanoB : YueOHoe nmocodue mis By3oB / K. E. Pymsunes. - M. : Aka-
nemus, 2004. - 527[1] c. : Tabmn., un. - (Beicee nmpodeccrnoHaibHOe 00pa3oBanue. PaarosnekTpoHuka). -
bubmmorp.: ¢. 520-521. - ISBN 5-7695-1459-0 : (nanuuue B 6unbauoreke TYCVYP - 44 7k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAHuYEeCKH e MOCO0Uus

1. PamuonpuemHbie ycTpoiicTBa: Y4eOHO-METOANIECKOE TTOCOOHE 0 JIAOOPATOPHBIM 3aHSATUSIM
u camocTosaTensHoi padote / XKemnepckas C. I1., Menuxos C. B., [lymxkapes B. II. - 2012. 74 c. [Dnek-
TPOHHBIN pecypc] - Pexum pocrtyma: https://edu.tusur.ru/publications/2015 (mata oOparmieHus:
05.07.2018).

2. PammonpueMHbIle ycTpoiicTBa: YdueOHOe mocobue mo KypcoBoMy npoektupoBanmio / [Tymika-
peB B. I1. - 2012. 278 c. [OnekTponHbIii pecypce] - Pexxum noctyma: https://edu.tusur.ru/publications/1522
(mata oopamenwus: 05.07.2018).

3. «PaamomnpuemMHusie yctpoiicTBay: COOpHUK 3a1a4 U ynpaxuenui / Menuxos C. B., SIkymeBuu
I H., IIymxapes B. II. - 2015. 94 «c. [OnexktpoHHbli pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/4939 (nara obpamenus: 05.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCla JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlast I ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe AJIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1st i1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI

1. Ilpu u3y4eHUM OUCLUIUIMHBI PEKOMEHIYETCs MCIOJIb30BaTh 0a3bl JaHHBIX M MH(OpMAIM-
OHHO-CIIpaBOuYHbIE cHcTeMbl, K KoTtopbiM Yy TYCVYPa ectp moctyn https:/lib.tusur.ru/ru/resursy/bazy-
dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHoOe ofecrieyeHne A1 NPAKTUYEeCKUX 3aHATHI
Yuebnas nmadoparopus paguodnaekrporuku / Jlaboparopus I'TIO
yueOHast ayUTOpus ISl IPOBEICHHS 3aHITHI PAKTUYECKOTO THIA, yueOHast ayuTOpHUs IS TIPO-
BEJICHUS 3aHATHIA 1a00paTOPHOTO THUMA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 407 ayn.
Ornucanune UMerIIerocs 000pyI0BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- KommyTtatop D-Link Switch 24 port;
- Komnbrotepst kinacca He Hmke [IDBM INTEL Celeron D336 2.81T 1. (12 mT.);
- Bomst™meTp B3-38 (7 mit.);
- l'eneparop curnanos cnermansaoit popmser AKUIT I'CC-120 (2 mT.);
- Kponmreiin PTS-4002;
- Ocummorpad EZ Digital DS-1150C (3 mr.);
- Octmmnorpag C1-72 (4 mrT.);
- TeneBu3op niua3MeHHbIH Samsung;
- lludposoii rereparop curnano PCC-80 (4 mrt.);
- Hudposoii octrmiorpad GDS-810C (3 mit.);
- ABTOMaTH3MPOBAaHHOE TAOOPATOPHOE MECTO MO CXEMOTEXHUKE U pagnoaBToMaTuke (7 IiT.);
- Kommutekt cienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBarens.
[IporpamMmMHoe obecnieueHue:
— AWR Design Environment
— Mathworks Matlab
— Mathworks Simulink 6.5
— Micran Graphit
— Qucs
— Scilab

VYuebnast maboparopust paauosnektponuku / Jlaboparopus ['TIO

ydeOHast ayuTOpHs ISl IPOBENCHHSI 3aHITHH PAKTUIECKOTO THIA, ydeOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUHN JJaOOPaTOPHOTO THUIIA

634034, Tomckas obnacts, T. Tomck, Bepmauna ynua, 1. 47, 407 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Jlocka MarHuTHO-MapKepHasi;

- KommyraTop D-Link Switch 24 port;

- Kommsroteps! kinacca He Hike [I9BM INTEL Celeron D336 2.81Tm. (12 mit.);

- Boastmetp B3-38 (7 mit.);

- 'enepatop curnanos cnenuanbaoit popmsr AKUIT I'CC-120 (2 mT.);

- Kponmreiitn PTS-4002;

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

- Ocrmnorpad C1-72 (4 wr.);

- TeneBu3op mIasMeHHbIM Samsung;
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- Hudposoii renepatop curnanoB PCC-80 (4 mT.);

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

- ABTOMaTH3UpOBaHHOE Ta0OPATOPHOE MECTO IO CXeMOTEXHUKE M paJin0aBTOMaTuKe (7 mIT.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Google Chrome

— LibreOffice

— Micran Graphit

— PTC Mathcadl13, 14

— Qucs

— Scilab

13.1.3. MaTepuajibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadOpaTOPHbIX padoT
JlaGoparopus "Llentp marucrepckoii moaroroku" / "Llentp Texnonoruit National Instruments"
yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-

BE/ICHUS 3aHATUHN JJaOOPATOPHOTO THUTIA
634034, Tomckas obnactse, . Tomck, Bepmnuna ynuna, 1. 47, 416 ayn.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- locka MarHUTHO-MapKepHasi;
- KommyraTop D-Link Switch 24 port;
- Okpad c anekrponpuBogoM DRAPER BARONET;
- MynbTuMeIMIHBINA IPOEKTOP;
- 'eneparop 1'5-78;
- I'enepatop I'CC- 120;
- I'eneparop I'CC- 80;
- U3mepurens ummutanca MHUIIN E7-24;
- U3mepuTenbHbIN KOMILIEKC;
- KomriekT yHUBEpCaIbHBIX TPOrPAMMUPYEMBIX TIPUEMOTICPEAATIHKOB;
- Komnsrorep C540 (2 mT.);
- Hoyr6yx LIREBOOK AHS532 (3 mrt.);
- HoytOyk Fujisu;
- Kommerotep intant 13001 (3 mwrt.);
- Ocmwmnorpag DS-1250C;
- Hudposoii octmmnorpad GDS-810C;
- lludpoBoii kommiekc yueOHO-Hay4dHBIX Jabopatopuii ['TIO;
- Hudposoii MmynbTHMETD;
- CereBoit aganrep (21mT.);
- MynetumeTtp mudposoii APPA 82;
- YcraHoBKa /17151 UCCIIEOBAHUS HETMHEWHBIX 0OBEKTOB MPU KOPOTKOUMITYJILCHOM BO3aeicTBIH (1
1IT.);
- JJabopaTopHbie MakeThI JIs McclieoBaHus mpuémonepenaromux moayiaeit CBY (5 mr.);
- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;
- PaGouee mecto npenogaBares.
ITporpaMMHoO€e obecrieueHue:
— AWR Design Environment
— Adobe Reader
— National Instruments LabVIEW

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHoOe o0ecneuyeHue 1Jisl CAMOCTOSATeJIbHOW padoThl
Jist caMOCTOSITENNbHOM pabOThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacrojI0KEeHHBIE 110 aJIpecam:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
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- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 mwT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaioT OCTYI B AJICKTPOHHYIO WH-
(dopManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMIL[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUs.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeTyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarornyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHON JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTENIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs [UIs JIIOAeH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHUs

AHTEHHa CTaI[MOHAPHOTO PaJMOBELIATEIbHOTO OBITOBOrO paauornpueMHuka AM- paguocurHana
niepBoit rpymbl cinoxkHOCcTH (cM. TOCT 5651-89 Amnmapatypa paguonpuemnasi ObITOBas), HACTpOSHAa HA
IIPUEM 3aJlaHHOM B TEXHMUYECKOM 3aJJaHUU HAa KYpPCOBOH MPOEKT YAaCTOTHOTO JUAla3oHa, MMEET BXOAHOE
conpotusieHue 50 OM, U coeMHEHA CO BXOIOM MPUEMHHKA KOAKCHATBHBIM KaOelieM, BHOCSIIINM 3aTyXa-
Hue 6 1b.

Tpaktel YBY n YIIY-1 npueMHuKa CynepreTepoAMHHOTO THIIA BBIITOJIHEHBI HA OCHOBE AKTUBHBIX
¢uneTpoB Camnena-Kes.

3amanue:

* Onpenenure HEOOXOAMMOE YHUCIO KAaCKaJOB M M300pa3uTe CTPYKTYpHYIO cxeMy TpaktoB YPY u
VIIY-1 npueMHuka, mojarasi, 4T0 HOMMHaJIbHOE HAMpsHKEHUE Ha BXxoze AeTekropa coctasisieTr 100 mB., a
k03¢ GuUIMEeHT npeodpazoBanus cmecurens paseH 0,7.

* Onpenenute HEOOXOAUMOE YKCIIO KackaaoB B TpakTax ¥YPY u YIIU-1, obecnieunBarommx Tpedy-
eMYI0 U30HMpaTelbHOCTh MPUEMHHUKA 10 3epKaTbHOMY KaHaly, BHIOpaB CTaHAAapTHOE 3HAUYE€HHUE MEpBOM U
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BTOPOM IIPOMEKYTOYHBIX YACTOT.

* [Ipennoxxure Tun Mmukpocxembl OV, mpuroaHoi A padotsl B Tpaktax YPY u YIIU-1 Ha 3amaH-
HOM 4acTOTe.

* [IpomoaenupyiiTe COEKTPAIIbHYIO CEIEKTUBHOCTH o/iHOTO Kackana YPY u YIIY-1 B CAIIP

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. ITycts Touka xommnpeccun KP1ab PIIpVY,, pabotaromero B nuanazone KB-12, paBna 15 nbwm.
Onpenenuts TMHaAMUYECKUN Uana3oH mpueMHuka DO mpueMHuka 1o 6J0KUPOBAaHUIO, €CIIU MPUEMHUK
COMJIACOBaH C aHTEHHOU ¢ conportusieHueM 50 OM, a nepBbIi KacKaJl BBICOKOYaCTOTHOI'O TPAKTA BBINOJ-
HeH Ha Mukpocxeme OY 3554AM. Kak usmenutcs BennuuHa D3 eciou PIIpV cHabxen cucremoii aBroma-
TUYECKOW perynupoBku ycwieHus (APY) c rimyOunoii perymupoBku 50 nb, npu u3MeHEHHU BXOIHOTO
curana Ha 10 nb. Ilpemioxure cxeMOTeXHUYECKUI BapHaHT Takoro cuctembl APY ¢ ncnonb3oBaHuem
OY ¢ ynpasisiembM ycuieHueM. OneHute ee ObICTpojeiicTBHE M IPUBEIECHHBIH KO BXOAY NMPHUEMHHUKA
ypoBeHb 3anepxkku APY. Pesynbrat cumynuposars B CAIIP MultiSim.

14.1.3. Tembl OIPOCOB HA 3aHATUAX

Copnepxanue, yueOHOU padoueit mporpammel o auctuminHe YIIOC. Meroandyeckue pekoMeH 1a-
uu. Pekomenyemas yueOHas iureparypa.

CTpyKTypHBIE CXeMBbl pagrokaHaioB. MecTo u (pyHKIMM MPUEMHHUKOB B panuokaHanax. Kmaccu-
dukanus PIIpV. Pannocurnansl, painonoMexy U 3JIEKTPUUECKHE IIyMbI (aHAJTUTHUYECKOE, BPEMEHHOE U
CIEKTPAJIbHOE IIpEJCTaBlIeHUE CUrHaIoOB M moMmex). CtpykrypHble cxembl PlIpV: mpsimoro ycunenws,
IpsIMOTO MpeoOpa3oBaHus, cyneprerepoquHHoro. O6paboTka paarocUrHaioB B mpuéMHUKax. OCHOBHbIE
JIEKTpUUECKUE XapakTepucTuku PIIpY: uyBCTBUTENBHOCTD M U30UPATEIBLHOCTD.

CxeMbl, XapakTEepUCTUKU U (PU3MYECKas pean3alys YaCTOTHBIX (DUIBTPOB, MPUMEHSEMBIX B
NpUEMHUKAX B Pa3JIMYHBIX MANla30HAX YaCTOT.

DNEeKTPUYECKHUE SKBUBAJICHTHBIE CXEMbl U XapaKTEPUCTUKU aHTEeHH. HazHaueHue, snekTpuueckue
CXEMBI U XapaKTePUCTUKU BXOIHBIX IIeTiel (Tojioca, YacTOTHAs N30MpaTeIbHOCTh, KOO PUIIMEHT mepea-
qu, KO3 puiment nryma). VickaxeHusi CUTHaJIOB BO BXOJHBIX LIETIfAX.

Haznauenue, cxeMbl M XapakTePUCTUKU YCHIIUTENEH paauodactorsl (koddduiument ycuieHus,
YCTOMYHUBOCTD, KO PuIueHT 1myma). JInHeiHbIe NCKaXEHUSI CUTHAIOB ¥ HeJTMHEHHbIE 2P deKTh! (0JI0KH-
poBaHUE, EPEKPECTHAS MOIYISALNSA, HUHTEPMOIYJISILIMSL, BTOPUYHAS MOAYJSLUSA) B YCHIMTENSAX paaroya-
CTOTBI.

Haznauenue, npuHIMD JOEHCTBUS, CXEMBl M XapaKTEPUCTHKH MpeoOpas3oBaTeneil 4acToThl (am-
IUIMTYJHO-4aCTOTHASL XapaKTEPUCTHKA, JONOJHUTENbHbBIE KaHAJIBI TPUEMA, YACTOTHI UX U KOA(PPUIIUECHTHI
nepenaun). BeiOop mpomexyTodHoi 4acToThl. J[BOWHOE mpeoOpa3oBaHME 4acTOTHl. TpeOoBaHUS K aM-
IUITMTY/E HANPSOHKEHUsI U CTa0MIIBHOCTH 4acTOThl rerepoauHa. ConpskeHre pe30HaHCHBIX YacTOT reTepo-
IvHa U npecenekTopa. KomOuHannoHHble, HHTEp(EPEHIMOHHBIE U MHTEPMOIYIALMOHHBIE UCKAKEHUS
CUTHAJIOB B peo0pa3oBaressiX YacTOTHI.

Haznauenwue, cxembl, XapaKTepUCTHKH YCHIUTECH MPOMEKYTOUHON 4acTOTHI (KOA(PPHUIIUEHT YCH -
JICHUS], aMIUTUTYJHO-4aCTOTHBIE U aMIUIUTYHbIE XapaKTePUCTHKH). VICKaXKeHHsI CUTHAJIOB B YCHJIMTENSX
MIPOMEKYTOYHON YaCTOTBHI.

Haznauenue, cxeMbl, IPUHIUN ACHCTBUS, XapaKTEPUCTUKU aMIUTMTYIHBIX JETEKTOpOB (K0d3ddu-
LMEHT Iepe/lau, JETEKTOpHasl U aMIUIMTYAHO-YaCTOTHAsl XapaKTepUCTUKH). JIMHElHble U HEIMHENHbIE
MCKAKEHUS CUTHAJIOB B aMIUIMTYAHBIX JeTeKTopax. CXeMbl U XapaKTEPUCTUKUA MMITYJIbCHBIX M ITHMKOBBIX
JIETEKTOPOB.

CxeMmbl, IPUHIUI AeUCTBUA, KOI(DPUIIMEHTHI Nepenadn, AeTEeKTOPHbIE XapaKTePUCTHKU (a30BBIX
Y YaCTOTHBIX JETEKTOPOB U UCKa)KEHUSI CUTHAJIOB B HUX.

[TpuHUMIT NENCTBUS, CXEMBI U XapaKTEPUCTUKH PYYHBIX U aBTOMAaTH4YECKUX peryinpoBok B PIIpV:
4acTOThl (HACTPOMKM Ha YacTOTY CHUTHala), YCWJIEHHS M I0JIOCHI, NOACTPOMKH YacTOThl I'€TE€POAMHA.
BiusiHMe peryiarpoBOK Ha UCKAKEHUS CUTHAJIOB B IPUEMHUKAX.

Pa3HoBUIHOCTH MOAYISLIUY, IPUMEHSIEMBIE B Y3KOIIOJIOCHBIX, IIMPOKOMOJIOCHBIX U CBEPXIIMPOKO-
TIOJIOCHBIX CHUCTEeMax MU(POBON CBs3H. AMILTUTYIHAsS, (a3oBas, yactorHas Manumyssnus (ASK, PSK,
FSK), nuddepenumansuas ¢azo-sas manunymauus (DPSK), momymsamus Ge3 paspsiBa dassl (CPM),
KBajipaTypHas aMruutyaHas Moy (QAM), OFDM- monynsiiys, BpeMIUMITYIbCHAsT MO-TYJISIIHS.

KananbHoe komupoBanue: M-apHas nepejaya CUrHajia, aHTUIIOJHBIE CUTHAJIbI, OPTOTOHAJIbHBIC
curHaibl, COMOCTaBICHUE BIMSHUS LIYMOB B KaHAJIE ME€pEJadyd Ha KauyecTBO MEPEAaBacMOI0 CUTHAJIA B

CornacoBaHa Ha noptane Ne 34854 16



aHaJOTOBBIX M HU(POBBIX cucTeMax. OIUHOYHBIE W TPYIIOBbIE OMMOKH. THITBI 3alUTHI OT OIIMOOK.
YMeHbIlIeHHe KOoMudecTBa OmMMOOK moOaBieHreM u30bITouHOCTH. Teopema Illennona. IlpomyckHas
Croco0OHOCTH KaHana cBs3u. CBEpTouHOE KomupoBanue. CKkpeMOIupoBaHHeE.

» Cnenuduka BIUSHAS UCKOKCHUNA aMIUTUTYIHO-9acToTHOW (AUX) u dazo-yacrotHoit (PUX) xa-
PaKTEpUCTUK KaHAaJa CBS3H B IIU(PPOBBIX CHUCTEMAaX Ha Ka4eCTBO Mepenadyd. MHOromy4€BoCTh KaK OJlHa U3
npuyurH uckaxeHuit AUYX n @UX. OneHka HCKaKeHU B KaHasle epefadn. TpaHCBepCcalibHbIE, PEKYPCHB-
HbIE KOP-pEKTOpHL. Pa3nenenne cuMBOIIOB.

JlonycTrMble YPOBHU IU(PPOBBIX CUTHAIOB JAJISl PA3IUYHBIX BUIOB MOIYISIMUA. MeToabl u3Mepe -
HUSI HEIMHEHMHOCTH Mpeo0pa3oBaHMs: U3MEPEHHE HHTEPMOIYISIIUH (IByXUYaCTOTHBIA METOJ, METOJ] C UC-
MOJIb30BaHUEM TIOJIOC IIIyMa), METOJbl MCCIIEOBAHUS HETMHEHHOCTH C MCIIOJIb30BAaHUEM CBEPXLIUPOKO-
IIOJIOCHBIX TECTOBBIX CUTHAJIOB.

14.1.4. Bonipocsl Ha co0eceoBaHue

1. PaguonpuemMHoe yCcTpOMCTBO, €ro Ha3HaueHuEe U cocTaB. OCHOBHBIC THUITHI PAUOTIPUEMHHUKOB:
JIETEKTOPHBIN, IPSMOT0 YCHJICHHS, CYIepreTepOIMHHBIN 1 MpsAMOro npeodpa3zoanus. OyHKIHMOHAIbHbIE
CXEMBbI U CPABHUTEIIbHAS XapaKTEPUCTHKA.

2. MakcumainpHas U peajibHas 4YyBCTBUTEIBHOCTh PaJMONPUEMHBIX YCTPOUCTB. PacueT peasbHOM
YYBCTBUTEJIHHOCTH.

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

4. lunaMuyeckuid 1uana3oH paguonpueMHuka. CriocoObl paciiupeHusi AMHAMUYECKOTO Ihana3o-
Ha 10 OCHOBHOMY U II0 COCEIHEMY KaHaJlaM paJuolpueMa.

5. BepHocTh Bocpou3BeACHUs COOOLICHUS paJUONIPUEMHBIM yCTPOIiCTBOM. JIMHEHHbIE U HEU-
HEIHbIe NCKAKEHUS HEIIPEPBIBHOIO COOOIIECHNUS, KpUBasi BEPHOCTHU, MCKAXKEHUSI UMITYJIbCHBIX CUTHAJIOB.

6. BHyTpeHHME IIyMbl IPUEMHHKA: TEIUIOBBIE IIIYyMbl AKTHUBHBIX CONPOTUBJICHUM, IIyMbl YCHJIU-
TEJIbHBIX MPUOOPOB, UTYMbl IPUEMHBIX AHTECHH.

7. KoapdunueHT nryma npueMHHKA: ONpesesieHue, pacyeT kodd@uimenrta myma MHOTOKacKa-
HOMW CXEMbI, METO/Ibl YMEHBIICHUs KO PHUIMEHTa [IIyMa IPUEMHHUKA.

8. BxoaHble 1ienu paguoNpUEMHHUKOB. DKBUBAJICHTHAs cXeMma BXOJHOW wuenu. OJHOKOHTYpHBIE
[IEpECTPAaNBAEMBbIE€ BXOIHBIE LIETIH.

9. ONHOKOHTYpHBIE BXOJIHBIE LIETIN MTPHUEMHHKA C (PUKCUPOBAHHOW HAacTpoKoil. OnTuMaibHOE CO-
[JIACOBAHUE M ONTHUMAJIBHOE PacCOIACOBAHME BXOAHOM LIENM C aHTEHHOM M BXOJOM IIEPBOIO Kackajaa
IIPUEMHHUKA.

10. CeneKTHBHbIE YCUIIUTEIH: IEKTPUUECKUE XapaKTEPUCTHKH, 0000IIeHHAs S5KBUBAJICHTHAs CXe-
Ma CeJIeKTUBHOTO ycunutens. [IpuHuunuanpHas cxemMa 0JHOKOHTYPHOTO TPaH3UCTOPHOIO CEJIEKTHUBHOIO
YCUJIMTEJNS, 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 YCUIJIEHUS MPH 3aJaHHOM I10JI0Ce
HPOMYCKaHUsl, p&KUM (DUKCUPOBAHHOTO YCHJICHHSI TIPU 33JJaHHOM MOJIOCE MPOIYCKaHMs, PEKUM COTJIaco-
BAHMS C HArpy3KOil.

12. YcroitunBocTh CeNeKTUBHBIX ycunutene. Koagpuuuent ycToiiunBocTH, yCTONUYMBBIN K03(-
(GUIUEHT yCUICHUS.

13. Metozbl o0ecrieyeHrs1 yCTOWYMBOCTH CEIEKTUBHBIX YCHIIUTENEH.

14. MHOTOKacKagHbIe CEJCKTUBHBIE YCUIUTENIH. OCHOBHBIC THIBI YCHIIMTENEH C COCPEIOTOUYCH-
HOU M30MPaTeNbHOCTHIO.

15. MHorokacka/iHble celeKTUBHbIE ycuiauTeau OCHOBHBIE TUIBI YCUIIUTENEH ¢ pacipelelIeHHON
U30MpaTEIbHOCTHIO U UX CPABHUTENbHAS XapaKTEePUCTHKA.

16. MHorokackajHble ceJleKTUBHbIE yerminTeau. OCHOBBI pacueTa MHOTOKACKaIHbBIX CEJIEKTUBHBIX
YCWINTENEH HAa IPUMEPE CXEMBI C OZTHOKOHTYPHBIMU HACTPOEHHBIMU B PE30HAHC KACKAJaMHU.

17. IlpeoGpaszoBarenu 4vactoTbl. OCHOBHBIE 3JEKTpUYECKHE XapakTepucTuku. OOmias Teopus
npeoOpa3oBaHusl 4acTOThI: 000OIIEHHAs CTPYKTypHas cxema IpeoOpaszoBarelis, YpaBHEHUS MPSMOTO U
obpartHOTro Mpeodpa3oBaHMs.

18. [ToOouHbIe KaHAJIBI IPUEMa CYNEepPreTepOJUHHOTO PAIUOIIPUEMHIKA, HEOOXOAUMOCTD U CIIOCO-
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Ob1 OOpPBHOBI C HUMH.

19. Cyneprerepoaunnbie CBUCTBI. CBUCTAIIME TOYKH HACTPOMKU. MeETOIbl YMEHBIIICHHS CyTepre-
TEPOJIMHHBIX CBHCTOB.

20. CxeMmbl ipeoOpa3oBaTesield 4aCTOThI: TPAH3UCTOPHBIA CMECHUTEIb, TUOMHBIN OaJTaHCHBIA CMeE-
CUTEIIb, IBOMHBIC OalaHCHBIE CMECHUTENH. JJOCTOMHCTBA OaJaHCHBIX CMECHUTEICH.

14.1.5. Tembl JOMAIIHHUX 3aJaHAN

HcxonHble JaHHbIE 715 IOMAILIHET0 3a1aHUS:

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

2. IHpuBuayanbHOE TEXHUUYECKOE 3a/1aHUEE HA KypCOBOM MPOEKT KaXKIOMY CTYAEHTY, 33aJaH 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 MHIMBHUYaIbHBIM 33JJaHUEM KaXKAbIM CTYIEHTOM pa3zpaboransl CAD-mone-
71 GJIOKOB ITMPOKOIIOJIOCHOTO MPECENIEKTOPa, a Takxke TpakTa YIIY.

3agaHue:

1. Bocnonbs3oBaBmmch mpemioxkeHHoW mpernoaaBarenem madbmonom CAD-monenu 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 paspaborannoil 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 TpedoBanmsm ['OCT 5651-89 u T3-KII.

14.1.6. Tembl 1a00paTOpHBIX padoT
Hccnenoanne BXOAHBIX LiETIEN
HccnenoBanue ycUauTens painodyacToThl
HccnenoBanue mpeoOpa3oBaTelis 4acTOThI
HccnenoBanue aMIUIUTYJHOTO IETEKTOpa

14.1.7. Tembl KypcOBBIX POEKTOB / KypCcOBbIX padoT

Tema npoekra: bbITOBOI paguosemaTenbHblid npueMHUK b-PBII).

Haznauenue: ObITOBOM paano03JeKTPOHHBIN anmapar npeaHazHaueH JUisd IpueMa U BOCTIpOU3BeIe-
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. YenoBus skcIuTyaTalivy - CTalMOHAPHBIN;

1.3. I'pynna cli0)XHOCTH - BbICIIAS;

1.4. HyBCTBUTENBHOCTD, OTPAaHUYECHHAS IIIyMaMH,

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

10 HAIpPSDKEHUIO CO BXOJA JUIsl BHEILIHEH aHTEHHBI,

MKB, He xyxe - 30;

1.5. OgHOocurHampHas U30MPATETHHOCTH TI0 COCETHEMY KaHaTy

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

1.6. OgHOCUTHANBbHAS U30UPATEIBHOCTD IO

3epKaJIbHOMY KaHaiy, 1b, He menee: 30

1.7. I'myObuna py4yHoit 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. Texnonoruueckast miatdopma cTpykTypHoit cxembl PBII - ananoroBbrii nH(ppaIuHHbIN MpH-
€MHUK C C TEXHOJIOTHEH MporpaMMHO-ompeensiemoro paauonpuema (Software Defined Radio).

2. IlepeueHb BONPOCOB, MOAJIEKAIINX pa3paboTKe:

2.1. Pa3paboTKy CTpyKTYpHOU CXEMBI paIMONPUEMHHUKA U €€ SCKU3HBIN pacyeT;
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2.2. DNEeKTpUYECKUN pacueT NMPUHLUIHUAIBLHONW CXeMbl U CUMYIISIUs paboThl B cpeze K.-1. CAD-
CUCTEMBI CJIETYIOIIUX OJIOKOB MPUEMHHKA:

Yeunurens BICOKOW 4acTOThI U npecenekTop PBII;

[TepBrrit mpeoOpa3oBaressb;

OuibTp yCWINATENSA IEPBOM MPOMEKYTOUHON YaCTOTHI;

2.3. CpaBHEHME PaCUETHBIX XapaKTEPUCTHUK MPUEMHHUKA C 3aJaHHBIMU T3.

3. IlepeueHp 00s3aTENBHBIX YSPTEKEH:

3.1. CtpykTypHas cxema NpuéMHUKa;

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

3.3. IlepeueHb AJIE€MEHTOB.

2.4. Tononornueckas cxema 1 AUX [TAB-dunbTpa.

4. Ilepeuenb 00s3aTENBbHBIX YEPTEXKEH:

3.4. CtpykTypHas cxeMa NpuéMHUKa;

3.5. [lpunnunuansHas cxema npecenekropa u IIpH npuémnuxa,

3.6. [lepeueHb >1E€MEHTOB.

5. Criucok nureparypsl:

4.1. bakees [[.A., lypo A.A., Unptomko C.I'., MapkoB B.A., ITapp&nkun I[Ipuem u o6paboTka
uHpopmanun: KypcoBoe mpoekTupoBaHue YCTPOMCTB npuema u 00paboTku uHpopmanuu: YuebHoe 1mo-
cobue. [Terponasiobck-Kamuarckumii. 2007.

4.2. TOCT 5651-89. Anmaparypa panguonpueMHasi 0pitoBas. O0IINe TEXHUIECKUE YCITOBHS.

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 npoekra: beiToBO# pannoBemnarenbubiii npueMHuK b-PBIT).

Haznauenwue: ObITOBOI palno3I€KTPOHHBIN anmapaT MpeAHa3HaueH A IpueMa U BOCIIPOH3BEie-
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. YcnoBus sKCIlyaTtaluy - CTallMOHAPHBIN;

1.3. I'pynna cl10KHOCTH - BBICIIAS;

1.4. UyBCTBUTENBHOCTD, 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

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

1.6. OnHOCHUTHANIbHAS U30UPATENLHOCTD MO

3epKajlbHOMY KaHaity, Ab, He MeHee: 30

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

1.8. [lelicTBuEe py4yHOU aBTOMAaTUYECKOW PETYIUPOBKH YCUICHUSA:

M3MEHEHHE YPOBHs CUTHAIA Ha BXoJe, Ab, - 30

M3MEHEHHUE YPOBHS CUTHAJIA HA BBIXO/E,

b, ne 6oxee - 10

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

2. IlepedyeHn BOMPOCOB, MOICKAIINX pa3pabOTKe:

2.1. Pa3paboTKy CTPYKTYpPHOU CXEMBI PAIUOTIPUEMHHUKA U €€ SCKU3HBIN pacyeT;

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

Yeunurens BBICOKOW 4acTOThI U nipecesektop PBIT;

[TepBbIif mpeoOpazoBaTens;

QUIBTP YCWIHTENS IEPBON MTPOMEKYTOUYHOM YACTOTHI;

2.3. CpaBHEHHE PACUETHBIX XapaKTEPUCTUK MPUEMHHKA C 3alaHHbIMU T3.

3. [Tepedenp 00sM3aTENBHBIX YEPTEKEH:
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3.1. CtpyKTypHas cxeMa IpUEMHUKA;

3.2. [IpuHiMnuanbHas ¥ MOHTa)XKHasi CXEeMbl IEPEUNCIEHHBIX BBIIIE KACKaJA0B MPUEMHHKA, BBITION -
HeHHbIe B cucteme P-Cad.

3.3. [lepeueHb >1€MEHTOB.

2.4. Tononoruueckas cxema 1 AUX [TAB-¢punbtpa.

4. IlepeueHb 00s3aTETLHBIX YEPTEIKEH

3.4. CtpykTypHas cxeMa NpuEMHUKA;

3.5. [IpunuunuansHas cxema npecenekropa u [IpY npuémuuka,

3.6. IlepeueHb AIE€MEHTOB.

5. CIUCOK TUTEpaTyphl:

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

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

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

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJIUIOB MPEIyCMOTPEHBI TOMOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHWBAHUS ISl JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHus

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

C napyueHusMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecenioBaHme 0 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 [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

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

Jnis nMI ¢ 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 TOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

JIluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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