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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
YerpoiicTBa npuemMa 1 00padOTKH AUCKPETHBIX M AHAJIOTOBbIX CHTHAJIOB

YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa

Hampanenue noaroroBku / cneruanbHOCcTh: 11.04.01 Pagnorexnuka

HanpaenenHocts (mpoduib) / cnenuanu3anus: Paanorexnnyeckne cMCTeMbl H KOMILJIEKChI
dopma oOyueHUs: OUHaASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: PTC, Kadenpa paguorexHn4ecKux CUHCTEM

Kypc: 1

Cemectp: 2

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/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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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)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.

PTC C. B. MenuxoB
OKCIEPTHI:

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

JoueHT xadeapsl paAuoTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB
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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 JUCUUIUIMHAMHE, (POPMUPYIOIIMMHI HayaJIbHbIE 3HAHUS, sBIstOTCS: [IpoekTh-
pOBaHHUE PAIMOTEXHUYECKUX CUCTEM.
[TocnenyomumMy AUCIUIITHHAMA SBISIOTCS: Teopust M TEeXHHKa PaHOJIOKallUd U paJlOHaBUTA-
1.

3. TpeGoBanusi K pe3yJibTATAM OCBOEHMS JUCUUILIUHBI

[Tporniecc n3yueHus: AUCHUILIMHBI HAPaBJICH HAa (POPMUPOBAHUE CICAYIOMUX KOMITIETCHIINH:

— OK-4 cniocoOHOCTBIO aJanTHPOBAThCA K U3MEHSIOUIMMCS YCIOBHSIM, IEPEOLIEHUBATh HAKOI-
JICHHBIN OIBIT, aHAIM3UPOBATH CBOM BO3ZMOXHOCTH;

— OIIK-1 cnocoGHOCTBIO TOHUMAThL OCHOBHBIE MPOOJIEMBI B CBOCH IPEeIMETHOM 001acTH, BHIOH -
paThb METOJIbl U CPEACTBA UX PEIICHHUS,

—  OIIK-5 rotoBHOCTEIO 0OPMIISITH, MIPENICTABISTH, JOKIAIBIBATE M APTYMEHTHPOBAHHO 3all[H-
1IaTh PE3yIbTaThl BBIMOJIHEHHON paboThI;

B pesynbrare u3ydeHus TUCIUTUTMHBI 00YYArOIIUNCS JODKEH:

— 3HATh COBPEMEHHbIE METOJIbl MAaTeMaTHYeCKOTo OIMUCAHUS MPHUHIMMA JeUCTBUS (PYHKIHO-
HAJITBHBIX OJIOKOB U cucTeM paauonpuemHoro ycrpoiictsa (PIIpY); ocHOBHbIE 3aKOHOMEPHOCTH MpPeoO-
pa30BaHUS CUTHAJIOB B THUIIOBBIX KacKaJaxX MPUEMHOTO YCTPOMCTBA; METOMBI 00ECIICUCHUS TTIOMEXOYCTOM -
YUBOCTHU TMPH MPUEME U TPEOOpPa30BaHUU CUTHAIIOB;

—  YMeTb HCTOJIb30BaTh COBPEMEHHBIE CPEACTBA BHIYMCIUTEILHON TEXHUKHU JJIsl pEUICHUs 3a1a4
npuemMa 1 00paboTKU CUTHAJIOB; paboTaTh CO CHEIHAIBHON JTUTEpaTypOi; TOTOBUTh TEXHUYECKYIO TOKY-
MEHTAIMIO Ha pa3paboTaHHbIE YCTPOMUCTRA.

— BJAaJeTh METOJaMH M CIIOCO0aMU MHKEHEPHOTO MPOEKTUpOBaHUS coBpeMeHHBIX PIIpV pas-
JUYHOTO HA3HAYEHUS, UX MOACUCTEM, OJIOKOB M Y3JI0B; METOJAMH SKCIEPUMEHTATBHBIX UCCICTOBAHUNA U
WC-TIBITAaHUH pa3pabOTaHHBIX YCTPOUCTB; METOaMU 00paOOTKH PE3yIbTATOB AKCIIEPUMEHTAIBHBIX UCCIIE-
JOBaHUU

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOI padoThI
OO61ast TpyI0€MKOCTb JUCHUIUIMHBI cocTaBisieT 5.0 3aUeTHBIX eIMHMIIbI U MIPeJcTaBIeHa B Ta0Iu -
ue 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

CornacoeaHa Ha noptane N2 36961




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

No paznenoB JaHHOM NUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO
HanMeHOBaHME TUCIMILINH U3yueHue 00eCIeunBaroUX U 00eCeYnBaeMbIX JUCIUILTUH

1 2 3 4 5 6

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 IIpoexTrpoBaHue paAHOTEXHUYECKUX
CUCTEM

- - - - +

[Tocnenyromye TUCITUTITUHBI

1 Teopus 1 TeXHUKA paAMOIOKALUU U
paguoHaBUTALIUU

- - - - - +

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, (OPMHUPYEMBIX MPH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MIPEICTaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUEHUH AUCLUIUIMHBI, U BUOB 3aHS -

THI
< Bunnl 3agatuit
= . &
5 3 g = g
5 i oy S, E 2 DOpMBI KOHTPOJIA
= = = 9 = S
s} o o <
5z = = O o
o
OK-4 + + + + + Jlomamaee 3amanue, 3a-
muTa orueta, Cobece-
noBanue, OTUeT 1o Jia-
O6opaTtopHoii pabore,
Omnpoc Ha 3aHATHIX, 3a-
IIUTa KYPCOBBIX MTPOCK-
TOB / KypCOBBIX paboT,
Tect
OIIK-1 + CobecenoBanue
OIIK-5 + + + + Jlomarmaee 3amanue, 3a-
muTa oryera, OTYET MO
nmabopaTopHOM padore,
Ornpoc Ha 3aHATHAX, 3a-
[IUTa KYPCOBBIX MPOEK-
TOB / KYpCOBBIX PadoT,
Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3anMU 00yYeHUs
He npenycmorpeno PVYII.

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
3 s 5
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
5 ¥
> sz
(a¥ Q <
~ S}
2 ceMecTp

1 Beenenue. [Tapamerpsl | MccrienoBanrie BXOOHBIX LiETIEH 4 OK-4,

U XapaKTEPUCTUKU Hroro 4 OIIK-5

VIIOC. CtpykTypHbIE

cxemsl YIIOC.

YacTtoTHble QUIBTPHI U

BXOJIHBIE LICIIN.

2 Yceunurenn HccnenoBanue ycuiamTens paaguodacToThbl OK-4,
aJM0YacTOThI; [1K-
PaZInOtacTOTBI, HccnenoBanue nmpeodpas3oBaTelis 4aCTOThI OIIK-5

[Ipeo6pazoBarenu
YacCTOTHI;, YCUIIUTEIN Hroro
MIPOMEKYTOUHOMN
YacTOTBHI.
3 JlereKkTopsl HccnenoBanue aMIIATYIHOTO JE€TEKTOpA OK-4
aMIUIUTYIHO- Hroro
MOJIyJIMPOBAHHBIX
CUTHAJIOB;
ABTOMaTHYECKHUE U
pYy4HbBIE PETYIMPOBKHU B
VIIOC.
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HaumeHoBaHUe MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 3 £
3 s 5
Z > 5
HasBaHnus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) zF 2 5
& 2, S
> gz
a e g
= S
2 cemecTp
1 Beenenue. [1apamerpbl | CTpyKTYpHBIE CXEMbI U CUCTEMHBIC XapaKTEPUCTUKU 4 OK-4,
U XapaKTEPUCTUKHU PIIpV.: UyBCTBUTENBHOCT M N30UPATETHLHOCTh OIIK-5
VIIOC. CtpykTypHbI€ PIIp¥Y;YacroTHo n3buparenpusbie nenu PIIpY: cxembr
cxemsl YIIOC. U XapaKTEPUCTUKHU:, aMIUIUTYJHO-4aCTOTHAs XapaKTe-
YacroTHble QUIBTPHI U | pPUCTUKA, PE30HAHCHAS YaCTOTa, PE30HAHCHOE U BOJI-
BXOJIHBIE LICIIN. HOBOE COIPOTHUBJICHHUS, TOOPOTHOCTH, ITOJI0CA
yacToT;CXeMOTeXHHKa BXOAHBIX 1enei PIIpy
Hroro
2 Yeunurenu CTpyKTypHBIE CXEMBI U CUCTEMHBIE XapaKTEPUCTUKH OK-4,
pazro4acToThl; PIIpV.: UyBcTBUTENBHOCTD U N30MPATEILHOCTh OIIK-5
IIpeobOpa3zoBarenu PIIpY;YacrotHo n3buparensusie nenu PlIpV: cxembl

YaCTOTHI;, YCHIUTEIN

" XapaKTCPUCTUKU:, aMIUTUTYJHO-4aCTOTHAA XapaKTe-
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IPOMEKYTOYHON PHUCTHKA, PpE30HAHCHAsI YaCTOTa, PE30HAHCHOE U BOJI-
YacTOTBHI. HOBOE CONPOTUBJIECHUS, TOOPOTHOCTB, MOJI0CA
yacToT;CXeMOTeXHHKa BXOAHBIX 1enei PIIpy
Yeunurenu paguodacToTsl: KOIGGUIMEHT YCUIICHUS, 4
aMIUTU-TYIHO-4aCTOTHAs XapaKTepUCTHKa, n30upa-
TEJIBHOCTB U nosoca yactoT;IIpeoOpa3oBarenu yacto-
TBI: CXEMBI M XapaKTEPUCTHKH;
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; MyJbCHbIE, ()a30BbIE€ U YACTOTHBIE JE€TEKTOPbI: CXEMbI
ABTOMaTHUYECKHE U U XapaKTEPUCTUKU;
HBIE PETYJIUPOBKH B «
I;/ylill 0 Ce Perympo PerynupoBku B paguonpuéMHUKax: pydHas aBTOMaTH- 4
: YyecKasi HaCTpOiiKa, aBTOMaTHYeCcKasl peryJmpoBKa
YCHJICHUS, aBTOMAaTU4ECKas MOACTPOMKA YaCTOTBI T'e-
TEPOJUHA.
Hroro
4 Iludpossie BUBI MeTtoap! 1UPpoBOM MOAYISIIUMH. AMILTUTYIHAS, Qa30- 4 OK-4,
Monymsinun. KanansHoe | Basi, yactoTHast Manumnyssius (ASK, PSK, FSK), OIIK-5
KomupoBaHue. BiusHue | kBaaparypHas amrmuTynHas Monymsanus (QAM),
JIUHEWHBIX ncKaxkeHu 1 | OFDM- Monyssiiyst, BpeMsAUMITYIbCHAsE MOYJISLIMS. -
HEJIMHENHBIX HCKa)KCHUH | BInsHMS IyMOB B KaHaJIe IIepeiayn Ha KaueCTBO
Ha Ka4eCTBO Mepeaayn NepeaBaeMoro CUrHana B Iu(poBbIX cucTeMax. 3a-
UU(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

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (popMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B

9. CamocrosiTesqibHasi paboTa

tabmme 9.1.
Tabmuua 9.1 — Buasl caMOoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIETEHIIUN
3 z§
2 =
) O =
Buabr camocTosTensHOM & > O
HasBanus pasnenos 5 - =5 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= S
2 cemecTp
1 Beenenue. Ilapamerpsl | IIpopaboTka neKImoHHOTO 10 |OK-4, Omnpoc Ha 3aHATUAX
U XapaKTEPUCTUKHU Marepuasa OIIK-5
VIIOC. CtpyKTypHBbIE Wroro 10
cxembl YIIOC.
YacToTHble PUIBTPHI U
BXOJIHBIE LIETTH.
2 Yeunurenu [TpopaboTka JIEKITMOHHOTO 10 |OK-4, Onpoc Ha 3aHATHAX
pPaguoYacTOTHI; Marepuaia OIIK-5
[IpeobpazoBarenun Wroro 10
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YacTOThI; YCHIIUTEIN
MIPOMEKYTOYHOMN YACTOTHI.

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

MOy TUPOBAHHBIX Vroro 10

CUTHAJIOB;

ABTOMaTHYECKHE U
PY4YHBIE PETYJIUPOBKU B

YIIOC.
4 IludpoBsie BUIBI [IpopaboTka TeKIIHOHHOTO 10 |OK-4, Ormpoc Ha 3aHATHAX
Moxaymsiuuu. KananbsHoe Marepualia OIIK-5
KO}II/II\)'OBaHI/Ie. BJH/MHI:Ie Htoro 10
JMHENHBIX UCKAKEHUN U
HEJIMHEMHBIX UCKAKEHHI
Ha Ka4eCTBO Mepeaayun
UU(POBBIX CUTHAJIOB.
Koppexknus
nepeaTouHbIX
XapaKTePUCTUK TPAKTA.
5 KypcoBoii mpoexT 1o Brinosnaenne KypcoBoro 20 |OK-4, 3ammTa KypCOBBIX MPOEK-
mucuummze YIIOC. IpoeKTa / KypcoBo# pabo- OIIK-5 TOB / KypCOBBIX PaboT,
ThI Tect
Uroro 20
Hroro 3a cemectp 60
IToxroroBka m cimada 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 — TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaX BBIIIOJIHE -
HUs KypCOBOTO MPOEKTa / KYpCOBOM pabOThI

HanmeHnoBanune aynmuTOpHBIX 3aHATHI

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIIUN

2 cemectp

o0

N3ydenue TeopeTrueckoro Mmatepuana. [IpoBeneHne pacueTHBIX U
rpadgudeckux 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, TENEBU3HMOHHBIE, CBSA3HbIE, PAJAHOJIIOKAIMOHHbBIE U U(POBbIE MPUEMHU-
KM Pa3HO-TO Ha3HAYEHUS W PA3IMYHBIX IHANAa30HOB 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
JlomamHee 3aganue 8 8 8 24
3amuTa oT4eTa 4 4 4 12
Onpoc Ha 3aHATUSX 2 2 3
Otuer no naboparopHoit 2 2 2 6
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.

Ta6muma 11.3 — IlepecueT cymMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXYHAPOIHYIO 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.: bubmorexa TYCVYP, : bub-
mnoreka TYCVYP, (nannune B 6ubmuoreke TYCVYP - 54 »k3.)

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. Hayuno o6pasoBatenshblii mopran TYCYPa: https://edu.tusur.ru/

2. PexomeHnyeTcsl UCMOJIb30BaTh MH(YOPMAIIMOHHBIE, CIPAaBOYHbIE U HOpPMAaTHBHbIE 0a3bl JaH-
HBIX, K KoTOpbIM Y TYCYPa umeercs noctym 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-
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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,;

CornacoBaHa Ha noprtane Ne 36961 14



- 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
UYro npeacrapisieT cOOOH aMIUIUTYHAS XapaKTepUCTUKA TPUEMHHKA?
1. 3aBucUMOCTb KO3 PHUIIMEHTA YCUTICHUS OT YaCTOTHI.
2. 3aBUCUMOCTb KO3(pPUIIMEHTA YCUTIEHUS OT aMIUTUTY/Abl BXOJJHOTO CUTHAJA.
3. 3aBHCHMOCTb BBIXOJJHOT'O HANPSIKEHUSI CUTHAJIa OT BXOIHOTO.
3. 3aBHCUMOCTb BBIXOJJHOTO TOKA OT HANPSKEHUS Ha Harpy3Ke.
3aueM B IPUEMHMKE UCIIONIB3YETCS PErYIMPOBKA MOJIOCHI POITYCKaHUsA?
1. 151 NOBBILIEHHS YyBCTBUTEILHOCTH TPUEMHHUKA.
2. JIy1g NOBBILIEHUS IOMEXOYCTOMUYNBOCTH MPUEMHUKA.
3. ns pacmmpeHusi AMHAMHAYECKOro ana3oHa MpUEeMHUKa.
4. lns Gonee TOYHOM HACTPOMKHU MPUEMHUKA HA 3aJJaHHYIO YacTOTY.
HazoBuTe 0CHOBHBIE TapaMeTphl BXOJHOM IIETH.
BapuanTs! oTBeTa:
1. UyBCTBUTENBHOCTh, KOOPOUIUEHT YCUIIEHUS , KOOPGUIUEHT LIyMa.
2. Koapdpunment nepenaunt , KodpGUIUEHT 1yMa, H30UpaTeIbHOCTh, TUANa30H Yac-TOT
3.Koapuument noneznoro neicTBus, COOCTBEHHOE 3aTyXxaHue, KO3 (OULINEHT CBS-3H.
4. HepaBnomepHocTh AUX, HenuHeHOCcTs PUX, mo10ca NponycKaHusl.
3aueM BO BXOJHOM LIEMHU YBEIMYHUBAKOT KOJTUYECTBO KOHTYPOB?
1. ins ynydiieHus: 49yBCTBUTENBHOCTH IIPUEMHUKA.
2. Jlng paciiipeHusi AMHAMUYECKOro AUana3oHa MpUeMHUKa.
3. J171st moBBIIIEHUS M30UPATEIbHOCTH IPUEMHHKA
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HazoBuTe 0CHOBHBIE MapaMeTphl YCHIIUTENS PaaHo4acTOThI.

1. Koaddunment mryma, kodhGuIueHT ycuaeHus, n30upaTeIbHOCTD.

2. HepaBHomepHOCTh AUX, HEMTUHEHHOCTD, KOA((DHUIIMEHT YCUICHHUS.

3. KoaddunmeHT mone3noro AeMcTBusl, CTaOMIBHOCTh YaCTOTH HACTPOWKH, TUAIa-30H YacTOT.

4. lnHaMU4YeCKU AUana3oH, KO3QQHUIHUEHT MOJIE3HOTO ASUCTBU, KO3()(OUIIMEHT YCUIICHUS.

Kak BusitoT BHyTpEeHHEE CONPOTUBIICHNE aHTEHHBI  BXOJJHOE COTPOTUBIICHUE YCU-TTUTENS paiio-
YaCTOTHl Ha BXOIHYIO LETh?

1. YMeHbIIaloT 3aTyXaHUe LEIH.

2. VBennuuBaroT KO3()(HUITMEHT Niepeiaun HarpsKEHHSL.

3. YBenuunBaroT K03 GUIIUEHT MEPEKPHITHS IO YaCTOTE.

4. YBenmuYMBAIOT 3aTyXaHUE, BHOCAT JIOTIOJIHUTEIBHYIO PACCTPOMKY.

UeM BBI3BAaHO M3MEHEHHE KO3(DPUIIMEHTa YCUICHHS YCUIUTENs paguodyacToOThl MPH €ro Inepe-
CTpOIiKe MO JMana3oHy 4acToT?

1. UsmenenneM 1oOpPOTHOCTH KOHTYpA.

2. I3MeHeHneM yCUITUTEIbHBIX CBOMCTB aKTHBHOTO JIEMEHTA.

3.M3MeHeHrneM 3KBUBAJIEHTHOTO COMPOTUBIICHUS KOHTYpA.

4. I3MeHeHneM yCTOHYMBOro KO3((UIEHTA YCUIICHU

KaxoBo HazHaueHHe peoOpa3oBaresis 4aCTOThI?

1.IToHn>keHue 4acToThl CUTHAJA.

2. IlonaBieHune 3epKajabHOIO KaHajia U TApPMOHHMK FE€TEPOJIMHA.

3. Ocnabnenue 3epKatbHOTO U COCEAHEr0 KaHaJIoB IpreMa.

4. IlepeHoc criekTpa MPUHUMAEMOTO CUTHAJIa Ha MPOMEXKYTOYHYIO YaCTOTY.

1. KakoBO Ha3Ha4Y€HUE YCUIUTENS IPOMEKYTOUHON YaCTOTHI?

2. ociiabieHue 3epKalbHOTO KaHalla IpUeMa U YCUJICHHE CUTHAJIA.

2. VBenuueHHe OTHOLICHHS CUTHAN/IITYM.

3. OGecnieuenne pabotel APY.

4. OcnabneHue coceHEro KaHajia prueMa 1 OCHOBHOE YCHJICHHE.

Yro npencraBiseT coO0H JETEKTOPHAS XapaKTEPUCTHKA aMIUTUTYIHOTO AeTeKTOpa?

1. 3aBucUMOCTh KO PHULIHUEHTA TETEKTUPOBAHHS OT YaCTOTHI.

2. 3aBUCHUMOCTbD BBIXOJJHOTO CUTHaja OT YaCTOTHI.

3. 3aBUCHUMOCTH TOKa JUOAA OT aMILTUTY/bI IETEKTUPYEMOTO HAMIPSKEHUS TIPU OT-CYTCTBUU MOJY -
JSUH.

4. 3aBUCUMOCTD TOKA IMOJIA OT AMILTUTYAbI HAMIPSHKEHUS YaCTOTHI MOYJISLIUU.

Yem 00yciioBiIeHa HEOOXOAUMOCTh MOCTPOEHUS CYNEPreTepOAMHHOTO PaJUONPUEMHHUKA C JTBOM -
HBIM Ipe00pa30BaHUEM YaCTOTHI?

1. OGecrieueHnEM 3aJaHHON YYBCTBUTEIIBHOCTH.

2. ObecnieueHreM 3aaHHON N30MPATETHLHOCTH IO COCETHEMY KaHaITy.

3. OGecrnieyeHrEM 3aJaHHON N30MPATEITLHOCTH TI0 3€PKaTbHOMY KaHAIY.

4. OGecnieueHueM TUHAMUYECKOTO AHANa30Ha.

Kakum Tunam paguonpueMHUKOB MIPUCYILE HATMYUE KaHalla IPSIMOTO POXOXKICHHUS.

1. ITpsimoro ycuneHus.

2. IIpsamoro nipeoOpazoBaHuUs.

3. CyneprerepoIMHHOTO THIIA.

4. UadpaauHHOTO THIIA.

Yem ompenensieTcst MpOCTPAHCTBEHHAsI H30MPATEIbHOCTD PaluONPHEMHNKA?

1. U306uparenbHOCTHIO 10 3epKATLHOMY KaHAIY. .

2. Tunom paguonprueMHHKA.

3. HanpaBieHHON aHTEHHO HAa UCTOYHHMK CUTHAJIA.

4. InHaMHYECKUM JUAIIa30HOM.

Yro xapakrepusyer k03)PUIHUEHT NIPSIMOYTOIbHOCTH PaTUONIPUEMHIKA?

1. HyBCTBUTEIBHOCTD.

2. N36uparenbHOCTh IO COCETHEMY KaHaIy.

3. M36uparenbHOCTh MO 3ePKAIbHOMY KaHAIy.

4. [lnHaMWYEeCKUH THaIla3oH.
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Omnpenenure 3pPexTHBHYIO MHUPUHY criekTpa AM cHUrHana, eclid BEpXHss 4aCcTOTa MOAYIISIIUU 5
kl'm.

1.5 k[

2. 10 xI'm.

3. 15 kI

4.25 kI

Yrto Takoe MHAEKC YaCTOTHOM MOAYJISILIUU?

1. OTHOIIEHUE HECYIEH paIuOYacTOThl K YaCTOTE MOAYIMPYIOIIETO CUTHAIA.

2. IlpousBenenue qeBUALIMK PAUOYACTOTHI M YaCTOTHI MOAYJIMPYIOIIETO CUTHAJIA.

3. OTHOLIEHUE IEBUALIUU PATUOYACTOTHI K YaCTOTE MOAYJIUPYIOIIETO CUTHAJIA.

4. OTHOILLIEHHE YaCTOThl MOIYIMPYIOLIErO CUTHAJIA K IEBUAIIUU PAIUOYACTOTHI.

Yro Takoe uHAEKC (a30BOM MOTYISITUN?

1. OtHOmIeHNE NeBUaIuu Ga3bl K 4aCTOTE MOIYJIMPYIOIIETO CUTHAIA.

2. lIpousBenenue aeBranuu (as3bl ¥ 4aCTOTHI MOIYIUPYIOIIETO CUTHATIA.

3. OTHomIeHME eBUauu a3kl K 4ACTOTE MOIAYJIMPYIOLIETO CUTHAIA.

4. eBuanus ¢azbl MOAYJIMPOBAHHOTO PaJAMOCUTHANIA IPU TAPMOHUYECKOM MOIYIMPYIOIIEM CHUT -
Haje.

Yro Takoe mpeoOpa3oBaHKUE YaCTOTHl PaHOCHUTHAA ?

1. [Ipornecc ycuiieHust 4aCTOTHOTO CIIEKTpa CUTHAA.

2. [Iponecc nepeHoca moyochl paAuovacToT, 3aHUMAEMOM CUTHAJIOM, B APYTYIO YaCTh YaCTOTHOTO
CIEKTpA.

3. Ilpouecc pexxXeKInu 3aJaHHOM MOJIOCHl PAANOYaCTOT B CIIEKTPE CUTHATIA.

4. Manumnymsuus Hecyle, pu KOTOpoid U3MEHSIEMbIM MTapaMeTpoM sBJsieTcs (a3a KoneOaHui.

Uto xapakTepu3yeT MOMEXOyCTOMUYMBOCTh PAUONIPUEMHUKA?

1. CriocoOHOCTH yCUIICHHS YaCTOTHOTO CTIEKTPa CUTHAIIA.

2. CnnocoOHOCTH MepeHoca MOJIOCHl PaIUOYacTOT, 3aHUMAEMOM CUTHAJIOM, B IPYT'YIO YacTh 9acTOT-
HOTO CIIEKTpA.

3. CriocoOHOCTH BBIJENEHHUS MTOJIOCH YaCTOT, HAXOsMIeHCcs 3a MpeAeaMyu OCHOBHOTO KaHajia Mpu-
eMa, B KOTOPOW paJriorioMexa BBI3BIBACT MOSIBICHUE OTKIWKA, 00YCIOBIEHHOTO MPOXOXKICHHEM €€ Ha
BXOJ] YCTPOMCTBA IEMOIYJISILIMN WIA J€TEKTUPOBAHUS.

4. CnocoOHOCTh PaIMOPUEMHUKA IPOTHBOCTOSITh MEIIAIOIIEMY JACHCTBUIO PATHOMIOMEX.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. PaguonpuemMHoe yCcTpoCTBO, €ro Ha3HaueHuEe U cocTaB. OCHOBHBIC THUITHI PAUOTIPUEMHHUKOB:
JIETEKTOPHBIN, IPSMOT0 YCHJICHHS, CYIepreTepOIMHHBIN 1 MpsAMOro npeodpa3zoBanus. OyHKIHMOHAIbHbIE
CXEMBbI U CPABHUTEIIbHAS XapaKTEPUCTHKA.

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

3. YacToTHas M30UpaTebHOCTh PAAMONPUEMHBIX YCTPOiicTB. OJHOCUTHAIbHAS U MHOTOCUTHAJIb-
Has n30upaTesbHOCTh. CrIOCOObI MOBBIIIEHHUS W30HUPATENbHOCTH IO COCEHEMY KaHally U MO MOOOYHBIM
KaHajaM paJuolIpueMa B CylepreTepoAUHHOM IIPUEMHUKE.

4. lunaMuyeckuid 1uana3oH paguonpueMHuka. CriocoObl paciiupeHusi AMHAMUYECKOTO 1Mana3o-
Ha 10 OCHOBHOMY U II0 COCEIHEMY KaHaJlaM paJuolpueMa.

5. BepHocTh Bocpou3BeACHUs COOOLICHUS paJUONIPUEMHBIM yCTPOIiCTBOM. JIMHEHHbIE U HEU-
HEIHbIe NCKAKEHUSI HEIIPEPBIBHOIO COOOIICHNUS, KpUBasi BEPHOCTHU, MCKAKEHUSI UMITYJIbCHBIX CUTHAJIOB.

6. BHyTpeHHHE IIyMbl IPUEMHHKA: TEIUIOBBIE IIIYyMbl AKTHUBHBIX CONPOTUBIICHUM, IIyMbl YCHIIU-
TEJIbHBIX MPUOOPOB, ITYMbl IPUEMHBIX AHTECHH.

7. KoapdunueHT nyma npueMHHUKA: ONpesesieHue, pacyeT kodd@uimrenTa myma MHOTOKacKa-
HOMW CXEMbI, METO/Ibl YMEHBIICHUs KO PHUIMEHTA [IIyMa IPUEMHHUKA.

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

9. ONHOKOHTYpHBIE BXOJIHBIE LIETIN TPUEMHHKA C (PUKCUPOBAHHOW HAacTpolKoil. OnTuMaibHOE CcO-
[JIACOBAHUE M ONTHUMAJIBHOE PacCOMIACOBAHME BXOAHOM LIENM C aHTEHHOM M BXOJOM IIEPBOIO Kackajaa
IIPUEMHHUKA.

10. CeneKTHBHbBIE YCUIIUTEIH: IEKTPUUECKUE XapaKTEPUCTHKH, 0000IIEeHHAs S5KBUBAJICHTHAs CXe-
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Ma CeJIeKTUBHOIO ycunutens. [IpuHunnuansHas cxeMa 0OJHOKOHTYPHOTO TPaH3UCTOPHOIO CEJIEKTHBHOIO
YCUIIUTEJISI, pacueT €€ OCHOBHBIX apaMeTpoB: KodhduIueHTa yCUIeHHs, IOJIOCHI MPOIyCKaHus, n30upa-
TEIbHOCTH.

11. Cxema 1 OCHOBHBIE PEXKHMBI PAOOTHI CEJIEKTUBHOTO YCUJIMTENS: PEKUM HEMOCPEICTBEHHOTO
BKJIIOUEHUS YCHIIUTEIILHOTO MPUOOpa B KOHTYP, PEKUM MaKCUMAJIBHOTO YCHJICHHSI TIPH 33aHHOM 1oJioce
MIPOIyCKaHUs, peXUM (PUKCHPOBAHHOTO YCUJICHHS IIPU 33JaHHOM MOJIOCE MPOITyCKaHUsI, PEXUM COTIIaco-
BAHMS C HArpy3KOM.

12. YcroiumBOCTh CeNneKTUBHBIX ycunutenei. Koaduiuent ycToiuanBoOCTH, YyCTORIMBBIN KOI(]-
(UIMEHT yCUIICHHS.

13. MeTozp! obecrieueHrs yCTOMUYNBOCTH CENIEKTUBHBIX YCHIIUTEIICH.

14. MHOroKackaJHble CEJEKTUBHbIE YCUIUTENU. OCHOBHBIE THUIBI YCHIUTENEH C COCPEIOTOUYECH-
HOU M30MPaTeTbHOCTHIO.

15. MHorokacka/iHble CeJIeKTUBHbIE ycuiauTeau OCHOBHBIE TUIBI YCUIMTENEH ¢ paclpeleleHHON
M30MPATENbHOCTHIO U UX CPaBHUTENIbHAS XapaKTEePUCTUKA.

16. MHOrokackajgHble ceJIeKTUBHbIE yCuIUTENH. OCHOBBI pacueTa MHOTOKACKaIHbBIX CEJIEKTUBHBIX
YCUJIMTEINIEW Ha IPUMEPE CXEMBI C OTHOKOHTYPHBIMHU HACTPOECHHBIMHU B PE30HAHC KaCKaIaMH.

17. TlpeoOpa3oBaTtenu 4acToThl. OCHOBHBIE 3JEKTpHUYECKHE XapakTepucTuku. OOmias Teopus
npeoOpa3oBaHUs YacTOTHI: 000OIICHHAs CTPYKTypHas cxeMma IpeoOpa3oBaTelis, YpaBHEHUS MPSMOTO U
o0OpaTtHOTO MpeoOpa3oBaHMUS.

18. [Tob6ouHbBIEC KaHAJIBI IPHEMa CYIIEPTeTEPOIUHHOTO PAUOIIPUEMHUKA, HEOOXOMMOCTh U CITOCO-
Ob1 0OpPBHOBI ¢ HUMH.

19. Cyneprerepoaunnbie CBUCTBI. CBUCTAIIME TOYKH HACTPOMKU. MeETOIbl YMEHBIIICHHS CyTlepre-
TEPOAUHHBIX CBUCTOB.

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

21. Yeunurenu u npeoOpazosatenu yactothl CBU-nmnama3ona Ha Tpan3uctopax. CxeMbl U Xapak-
TepucTUkU. VIHTerpanbuble npueMHsle Monyan CBY-nnana3ona.

22. TlomynpoBOAHUKOBBIC TMapaMETPUUECKUE YCHIIMTENUW W TpeodpazoBatenu dactotel (ITITY):
0000111eHHas SKBUBAJICHTHAs cxeMa ABYXKOHTypHoro [1I1Y, ypaBHeHus npsiMmoro u o6patHoro npeodpaso-
BaHWsI, THBEPTUPYIOIINA ¥ HEMHBEPTUPYIOIINI TPeoOpa3oBaTey.

23. ITomynpOBOAHUKOBBIE TAPAMETPUYECKUE PETEHEPATUBHBIE YCUIIMTEIN: IPUMEHEHNE BEHTHIIEH
U LUPKYJISATOPOB, IIYMOBBIE XapaKTEPUCTUKH, KPUOT€HHASI TEXHUKA.

24. KpanroBble nmapamarauthele ycunutenu CBY: npunnun pa®otsl, QyHKIHMOHaNBHAs cxema,
IIyMOBBIE XapAaKTEPUCTUKH.

25. AMIIMTYIHBIE JETEKTOPBI: OCHOBHBIE AIEKTPHUECKUE XapaKTEPUCTUKH, 001Iasi TeOpus JeTeK-
TrpoBaHus. [IpUHIMIMAIBHBIE CXEMBI MTOCIIEI0BATENIBHOTO U MAPAUIEIbHOIO JTUOAHBIX JETEKTOPOB, MX
IIPUMEHEHNE

26. AMIUTUTYTHBIE TETEKTOPBI: 0COOCHHOCTH JIETEKTUPOBAHUS CIIA0BIX U CHIIBHBIX CUTHAJIOB. Me-
TOJIbI pacyeTa.

27. Jluneitnpie uckaxkeHUs AM-CUTHAJIOB MPH IE€TEKTUPOBAHKH.

28. HenuneliHble ucKaxeHnss AM-CUTHaIOB IIPU 1€TEKTUPOBAHUH.

29. AMIIIUTYAHbIE OTPAaHUYUTENHN: MPUHIUT paOOThI, AIEKTPUUECKUE XapAKTEPUCTHUKU U CXEMBI.

30. da30BbIe IETEKTOPBI: OCHOBHBIE CXEMBI U UX XAPAKTEPUCTUKH.

31. YacTOoTHBIEC IETEKTOPHI: OCHOBHBIE CXEMBI U UX XapAKTEPUCTUKHU.

32. ABromaruueckas peryinuposka ycuienus (APY): HasnaueHue, ocHoBHbIE THIIBI cucteM APY n
UX CPaBHUTEJIbHAS XapaKTEPUCTHUKA.

33. Cxema APY c oOpaTHBIM peryimpoBaHHeM: (YHKIIMOHAIbHAS CXEMa, XapaKTEPHUCTUKU 3Be-
HbEB, CTATUYECKHE U TMHAMUYECKUE XapakTepucTuku APY.

34. Cxema APY c oOpaTtHbIM peryaupoBaHueM: (yHKIHMOHAJIbHAs CXEMa, HMCKAXCHUS aM-
IJTUTYIHO-MOYJIMPOBAHHOTO CUTHANA, YCTOMYHUBOCTH APY.

35. Tunsr APY B mpueMHHKaX UMIYJIbCHBIX CUTHAJIOB: BPEMEHHasl, II'yMOBasi, MHEPLIMOHHAs, ObI-
CTPOJEHCTBYIOIIAsl, MTHOBEHHAS.

36. ABTomarnueckas noacTpoiika yactorsl (AIIY): Ha3HaueHue, GyHKIIMOHANIbHAS CXeMa, Xapak-
TEPUCTUKH 3BEHBEB, CTPYKTYpPHAsl CXEMa, CTATUYECKHUE XapAKTEPUCTUKHU.
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37. ABTomarnueckas nojacTpoiika yactorsl (AITY): Ha3HaueHue, GyHKIIMOHANIbHAS CXeMa, Xapak-
TEPUCTUKH 3BEHBEB, CTPYKTYpHAsl CXeMa, TUHAMHUYECKUE XapaKTEPUCTUKH

38. Aromarnyeckas mopacTpoiika dactoTsl (AIIY): (yHKIMOHaNBHAs cXeMa, MCKaKEHHUs da-
CTOTHO-MOJIYJTUPOBAHHOTO CUTHANA, ycToMunBOCTh AITY. dnykTyarimoHHas ommOKa CIeKEHUS.

39. Cuctema (azoBoii aBronoactpoiiku yactorsl (PAITY): HazHaueHue, QyHKIMOHATBHAS CXEMA,
XapaKTepUCTHKH 3BeHbeB. CBolicTBa cuctemMbl DAITY ¢ uHTErpUpyOmMUM QUITBTPOM.

40. Cucrema ¢a3zoBoit aBronoactpoiiku yactotel (DAITY): HazHaueHHe, PyHKIIMOHAIBHAS CXeMa,
XapaKTEPUCTHKH 3BeHBbeB. CBoiicTBa cructemMbl DAY ¢ mponopiroHaTbHO-UHTETPUPYIOMIHM (PUITBTPOM.

41. OcunoBuble npumenenns PAIIY B paguonpuemnsix ycrpoiictBax: AITY rereponnHoB, cuHTE-
3aTOpbl YaCTOT, Y3KOIMOJOCHBIE NepecTpanuBaeMble (GUIBTPBI, AEMOAYISTOPBI YaCTOTHO-MOAYIUPOBAHHBIX
CUTHAJIOB.

42. Hactpoiika paquonprueMHUKa Ha CTAHIIMIO: MEPEKIIOUECHUE THANa30HOB, CONPSIKEHUE KOHTY-
POB IIPECEJIEKTOPA U T€TEPOIMHA, BAPUAHTHI IIJIABHON U IUCKPETHOU HACTPOMKHU.

43. ABromaTryeckas HaCTpOMKa paJluONIPUEMHUKA Ha CTAHLIHIO.

44. PerynupoBKa MOJOCHI MPOMYCKAHUS YCUIUTENS MTPOMEKYTOUYHOM 4acTOThl MPUEMHHKA: Ha3HA-
YEHHE U CIIOCOOBI PETYIUPOBKHU MOJIOCHI.

45. Ucnonb3oBanue ABoMHON ey FO3BMHCKOTO [UIsl pEryJIMPOBKH MOJIOCHI TPOITYCKAHUS.

46. CriocoObl aBTOMaTHYECKOW PETYIUPOBKHU IMOJOCH MPOMYCKAHUS YCHUIIUTENS TPOMEKYTOUHOM
YaCTOTBI.

47. IlpoxoxaeHrue aJIuTUBHON CMECH CUTHaja U TapMOHHMYECKON MOMEXHM 4Yepe3 CEJICKTHUBHbBIN
TPaKT IPUEMHUKA.

48. IIpoxoxkaeHne aJguTUBHON CMECU CUTHAJIA M UMITYJIbLCHOM MOMEXHU Yepe3 CEIICKTUBHBIN TPaKT
MIpUEMHUKA.

49. IIpoxoxaeHNe aaIMTUBHOW CMECH CHTHaJa U (DIYKTYaI[MOHHOM IMOMEXH Yepe3 CeNEKTUBHBIN
TPaAKT IPUEMHUKA.

50. biiokupoBaHue cUrHajia MOMEXOW B CEJIEKTUBHOM TPAKTE MPUEMHHUKA.

51. IlepexpecTHast MOAYJISILIUS B CEIEKTUBHOM TPaKTe IPUEMHHUKA.

52. Dddext nHTEPMOIYISIUN B CEJICKTUBHOM TPAKTE IPHUEMHHKA.

53. BropuuHas MOAYJALMS CUTHAJIA B CEJIEKTUBHOM TPaKTe MPUEMHUKA.

54. ITpoxokaeHue aaJuTUBHON CMECH CUTHajla U TapMOHHUYECKOM MOMEXHU 4Yepe3 aMIUIUTYIHBIN
JETEKTOP.

55. TlpoxokaeHue aiIMTUBHON CMECH CUTHAJIa M (PIIYKTyallMOHHON TMOMEXH Yepe3 aMIUTUTYIHbII
JETEKTOP.

56. CUHXPOHHBIN AETEKTOP U €r0 CBOMCTBA.

57. IlpoxoxxneHue agJuTUBHON CMECU CHUTHAJla U TapMOHUYECKOW MOMEXU 4epe3 YaCTOTHBIN Jie-
TEKTOP.

58. IlpoxoxneHre aJINTUBHON CMECH CUTHAJNA U (PIYKTyallMOHHOW MMOMEXHU Yepe3 YaCTOTHBIH Jie-
TEKTOP.

59. Metozpl 60pb0BI C COCPEOTOUCHHBIMU IOMEXAMHU.

60. AMITUTYIHO-YaCTOTHBIE METO/bI OOPbOBI C UMITYIbCHBIMU IIOMEXaMHU.

61. KomneHncanmonHble METOIbI O0PHOBI C MMITYJIbCHBIMHU TOMEXaMH.

62. MeToapl 60pbOBI ¢ MYJIBTUIUTHKATABHBIMH TIOMEXaMHU.

63. OCHOBHBIC TOHSTHUSI ONTUMAIHHOTO MPHEMa CUTHAIOB Ha (GoHE (DIYKTyallMOHHOW MOMEXH.
KoppensimonHsiii 1 GUIbTpaiMOHHBIN TTPUEM.

64. KazuontumanbHas 00pabOTKa aJJINTUBHON CMECH CUTHANA U (PIYKTYyallMOHHOW OMEXH.

65. PaguonpreMHUKN aMIUTUTYAHO-MOTYJIMPOBAHHBIX U OJHOIIOJIOCHBIX CUTHAJIOB.

66. PannonprueMHUKN 9aCTOTHO-MOYJIMPOBAHHBIX CUTHAJIOB. CHCTEMBI CTEPEOBELIAHUS

67. Bunpl curHanoB ¢ OMHapHOW MaHUMyJsnuen. [Ipuem amMIMTyIHO-MaHUITYIMPOBAHHBIX CHT-
HaJIOB.

68. Ilpriem curHamoB ¢ 4acTOTHOU U ¢ (ha3oBoi MaHumyssinue. OTHOcUTeNbHAs (pa3oBas MaHU-
YIS

69. Bunpel umnyabcHOM Moy curaanos: AUM, BUM, IINUM u criocoObl uX T1eMOMYIISIIHH.

70. IlpencraBneHue curHajaoB B HuppoBoil Gpopme. MeTopl AUCKPETU3ALUU TOJTOCOBBIX CHUTHA-
710B. CIIEKTp JUCKPETHOTO CUTHAJIA.

CornacoBaHa Ha noprtane Ne 36961 19



71. BemecTBeHHbIE 1 KOMIUIEKCHBIE IT(poBbIe curHainsl. [IpeoOpaszoBarens [ nnbbepra.

72. lludpoBoit KOCHHYCHO-CHHYCHBIN T€HEPATOp U €ro MPUMEHEHHE.

73. Lludpossie mpeodpa3oBaTeId YaCTOTHI.

74. lludbpoBoil aMIUTUTYIHBIN TETEKTOP.

75. LudpoBoii CHHXPOHHBIH JETEKTOP.

76. Lludpossie Ga3oBbIC TETEKTOPHI.

77. LndpoBoii 4acTOTHBIN TETEKTOP.

78. LludbpoBoOil aMIUIUTYIHBIA OTPAaHUYNUTEb.

79. O6001IeHHAsA CTPYKTYypHas cxema IudpoBoro npueMHuka. L{nppoBoii mpueMHUK MarucTpab-
HOM paJuOCBSI3U.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

Copneprxanue, yueOHol padoueit mporpammel o aucuumiuHe YIIOC. Meroandyeckue pekoMeH ia-
nuu. Pekomennyemast yueOHas muteparypa.

CTpyKTypHBIE CXeMbl pajrokaHaioB. MecTo U (pyHKIMU NPUEMHUKOB B pajauokaHanax. Kimaccu-
¢uxanus PIIpV. Pannocurnansl, painonoMexu U 3JIEKTPUUYECKHE IIYMbI (aHAJTUTHUYECKOE, BPEMEHHOE U
CIEKTPAJIbHOE IIPEJCTaBICHUE CUTHaIOB M moMex). CtpykrypHble cxemsl PlIpV: mpsmoro ycunenus,
psIMOTO TIpeoOpa3oBaHus, cyneprerepoanHuoro. O6paboTka pagnoCcUrHaioB B npuéMHnKax. OCHOBHBIC
aneKTpudeckue xapaktepuctuku PIIpY: uyBcTBUTENbHOCTD M H30MPATETBHOCTD.

CxeMmbl, XapaKTEepUCTUKU U (QU3MYECKas pean3alus YacTOTHBIX (PUIBTPOB, NMPUMEHSEMBIX B
IPUEMHHUKAX B PAa3JINYHBIX IHUANIa30HAX 4aCTOT.

DNEeKTpUYECKUE IKBUBAJICHTHBIE CXEMbI U XapaKTEepUCTUKU aHTeHH. Ha3zHaueHue, anekTpuueckue
CXEMBI U XapaKTePUCTUKU BXOJHBIX ILIeTel (1osioca, YacTOTHAs M30MpaTeabHOCTh, KO3 PULIMEHT nepena-
4ym, KOOQPUIMEHT uryma). VickakeHusl CUTHAJIOB BO BXOJHBIX LIETISAX.

Haznauenue, cxeMbl M XapakTePUCTUKU YyCHJIUTeNed paauodactorsl (koddduiueHT ycuieHus,
YCTOMYMBOCTh, KO3(pPuiMeHT mryma). JInHeliHble HCKa)KeHUs] CUTHAJIOB U HellnHelHbIe 3 dexTh! (010KH-
pOBaHHE, NIEPEKPECTHAS MOLYISALINSA, HUHTEPMOLYJISILMSI, BTOPUYHAS MOAYJALMSA) B YCWIMTENAX paavoya-
CTOTBI.

Haznauenue, npuHUMD JOEHCTBUS, CXEMbl U XapaKTEPUCTHKH IpeoOpas3oBaTeseil 4acToThl (am-
IUIMTYJHO-4aCTOTHAsl XapaKTEPUCTHKA, JONOJHUTENbHbIE KaHAJIbI IPUEMA, YACTOThI UX U KOA(PPUIUECHTHI
nepenaun). Beibop nmpomexyTouHoil yactotTsl. J[BoifHOe mpeoOpa3zoBaHue 4acTOThl. TpeOoBaHMS K am-
IUIMTYE HANpsOHKEHHUsI U CTa0MIIBHOCTH 4acTOThl rerepoauHa. ConpskeHre pe30HaHCHBIX YacTOT IeTepo-
IuHa U npecernekTopa. KomOuHanuoHHble, HHTEp(EPEHIMOHHbBIE U MHTEPMOIYIALMOHHBIE HNCKAXKEHUS
CUTHAJIOB B Ipeo0Opa3oBareisiX 4acTOThI.

Haznauenue, cxembl, XapaKTepUCTUKH YCUIUTENICH MPOMEKYTOUHON 4acTOThI (KOA(PPHUIIUEHT YCH -
JICHUS], aMIUTUTYHO-4aCTOTHbIE U aMIUIUTYHbIE XapaKTEPUCTUKH). VICKaXeHHsI CUTHAJIOB B YCHIJIMTENSX
IIPOMEKYTOYHOM YaCTOTHI.

HaznaueHue, cxeMbl, IPUHIUN ACHCTBUS, XapaKTEPUCTUKU aMIUIMTYIHBIX JAETEKTOPOB (K0d3ddu-
LIMEHT NIEepe/lau, JETEKTOpPHAs U aMIUIMTYAHO-4aCTOTHAs XapaKTePUCTUKH). JIMHEHHble U HEIMHEUHbIE
HCKaXEHUS CUTHAJIOB B aMIUIUTYIHBIX JeTeKTopax. CXeMbl U XapaKTepPUCTUKH UMITYJIbCHBIX U MUKOBBIX
JETEKTOPOB.

CxeMmbl, IpUHIUI AeUCTBUA, KOI(PPUIMEHTHI Nepeadn, AeTEKTOPHbIE XapaKTEPUCTUKU (a30BBIX
Y YaCTOTHBIX JETEKTOPOB U UCKa)KEHUS CUTHAJIOB B HUX.

[IpuHIMIT NENCTBHS, CXEMBI M XapaKTEPUCTUKH PYYHBIX M aBTOMaTHYECKHUX PEryimpoBok B PIIpVY:
4acTOThl (HACTPOMKM Ha YacTOTY CHUTHala), YCWJICHHS M IIOJIOCHI, NOACTPOMKH YacTOThl I'€TEPOAMHA.
Bnusinue perynupoBoK Ha UCKa)KEHUS CUTHAJIOB B IPUEMHUKAX.

Pa3HoBHIHOCTH MOAYISALIUY, IPUMEHSIEMBIE B Y3KOIIOJIOCHBIX, IIMPOKOMOIOCHBIX U CBEPXIIMPOKO-
MOJIOCHBIX CUCTEMaX LUQPPOBOM cBsA3U. AMIUIMTYAHasA, pa3oBas, yactorHas maHumyisinusa (ASK, PSK,
FSK), muddepennmanpuas dazo-Bas manumymsinus (DPSK), momymsus 6e3 paspeiBa daszel (CPM),
KBaJiparypHas amiuiutyaHas Mmoayssius (QAM), OFDM- Moxyssiiyst, BpeMsSUMITYIbCHASI MO-TYJISLUSI.

KananpHoe komupoBanue: M-apHas nepejaya CUrHajia, aHTUIIOJHBIE CUTHAJIBI, OPTOTOHAJIbHBIE
curdainel, CornocTaBjleHUEe BIUSHUS IIYMOB B KaHaje MepeAayd Ha KauyecTBO IEpPEIaBaeMOro CUrHaia B
aHaJIOTOBBIX M IU(POBBIX cucTeMax. OIUHOYHBIE W TPYNIOBbIE OMMOKH. THIIBI 3alUTHI OT OIIMOOK.
VYMeHblIeHHEe KoJInYyecTBa OMMOOK jno0aBineHreM u30biTouHOCTU. Teopema lllennona. Ilpomycknas
CHocOoOHOCTh KaHauia cBsi3u. CBEPTOUHOE KoaupoBaHue. CKkpeMOIMpoBaHUeE.
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* Crenuuka BIAMSIHHSI UCKXCHUH aMIUTUTYIHO-4acToTHOU (AUX) 1 dazo-uactotHoU (DUX) xa-
PAKTEPUCTUK KaHala CBA3M B LU(POBBIX CHCTEMaX Ha KauecTBO Nepefayd. MHOroiay4€BOCTh Kak OJHA U3
npuunH uckaxeHnii AUX n @YUX. OueHka uckaxeHUil B KaHajie niepefaull. TpaHCBEpCaIbHbIE, PpEKYPCUB-
HBIE KOp-PEKTOphI. Pasnenenne cuMBOOB.

JlonmycTumble ypOBHH IM(PPOBBIX CHUTHAJIOB IS pa3IMYHBIX BUAOB MOIYIALMU. MeToasl u3mepe-
HUS HEIMHEMHOCTH Npeo0pa3oBaHMs: U3MEPEHHE UHTEPMOLYISILUH (IByXUaCTOTHBIA METOJ, METOJ] C UC-
MI0JIb30BAaHUEM II0JIOC IlIyMa), METO/bl UCCIIEOBAHMS HEIMHENHOCTH C MCIIOJIb30BAHUEM CBEPXIIMPOKO-
IIOJIOCHBIX TECTOBBIX CUTHAJIOB.

14.1.4. Bonipochl Ha co0eceqoBaHmne
1. UmnynbcHO-KO10Basg Moyssitust. Cucrema HupoBoi CBS3M.
2. MHOromno3umoHHast aMIUIUTYIHas ¥ (pa3oBast MaHUITYIISILIMSL.
3. KBagparypHas ammnuTyaHas u ¢pa3oBasi MAHUITYIISIUS.
4. MeToj; OpPTOrOHAJILHOTO YaCTOTHOIO pa3/ieieHus Hecylux. [IpunHiuns! GopMUpOBaHUS U AEMO-
nynsiuuu curHanoB COFDM.
5. YerpoiicTBO npueMHuKa UPPOBOTo CIIyTHUKOBOTO paauo (cucrtemsl DSR).

14.1.5. TeMbl JOMAIIHUX 3aJaAHUI

Wcxonnbie JaHHbIC TS TOMAIIHETO 3aJaHusl:

1. Jlana CTpyKTypHas cXema CyINepreTepoarHHOrO paauoBemiareabHoro npuemMuuka (CI-PBIT)
AM-curHanos, a Takxe ee CAD-monensb B cpene Multisim-12.

2. UnnuBuayanbHOE TEXHUYECKOE 33/IaHHee Ha KypCOBOM MPOEKT KaXJIOMY CTYACHTY, 3aJlaH 4Ya-
CTOTHBIN Auama3oH ais padpadorku CI'-PBII mo mpuemy u o6pabotke AM-CUTHATIOB.

3. Omnpenenenbl tpedoBanuss ['OCT 5651-89 na umsbupartensrocts CI-PBII mo cocemnemy u
3€pKaJIbHOMY KaHaJlaM.

4. B cOOTBETCTBHM C MHIMBUAYAIbHBIM 33/IaHUEM KaXKIIbIM CTyAeHTOM paspaboransl CAD-mone-
71 GJIOKOB IIMPOKOMOJIOCHOTO MPECeNIeKTopa, a Takke Tpakta YITY.

3anaunue:

1. Bocmonbs30BaBImINCh MpeaiockeHHON mpenoaaBatenieM mmadnoHnom CAD-monmenmu cxembr CI-
PBII, agontupoBats ee k TpedoBanusm T3-KI1.

2. C nomompto paspabdorannoit moaenu CI-PBII nmpoBectu nzMepenne n30MpaTeIbHOCTH 10 CO-
CeIHEMY KaHaJy U MPOBEPHUTH €€ Ha cooTBeTCTBUU ¢ TpeboBanus ['OCT 5651-89.

3. C nmomomsio paspaboranHoii mozmenu CI-PBII mpoBectu m3Mepenune u30MpaTeNbHOCTH 10
3epKAIbHOMY KaHaJly U MMPOBEPHUTH €€ Ha cOOTBeTCTBUU ¢ TpeboBanus ['OCT 5651-89.

4. Ipoussectu anantaruto nonydeHHo CAD-monenu k TpedoBanusim 'OCT 5651-89 u T3-KI1.

14.1.6. Tembl 1a00paTopHBIX padoT
HccnenoBanue BXOOHBIX Ieneld
HccnenoBanue ycunuTelns paguodacToThl
WccnenoBanne nmpeodpazoBaTesss 4aCTOTHI
HccnenoBanne aMIiuTyJHOTO IE€TEKTOPA

14.1.7. Tembl KypcOBBIX POEKTOB / KypCOBBIX padoT

Tema npoekra: beiToBO# pannoBemnarenbHbiii npueMHuK b-PBIT).

Hasnauenue: ObITOBOI pagMO3IEKTPOHHBIN anmapar npeHa3HayueH sl MpueMa u BOCIIPOU3BeEIe-
HUSI paIMOBENIaTeNIbHBIX MporpamM B cooTBeTcTBUM ¢ ['OCT 5651-89

1. UcxonHble JaHHBIE K TIPOEKTY:

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

1.2. YcioBus sKCITyaTtaluy - CTallMOHAPHBIN;

1.3. I'pynna Cl10KHOCTH - BBICIIIAS;

1.4. UyBCTBUTENBHOCTD, OTPAaHUYEHHAS ITyMaMH,

MIPY OTHOIIICHWH CUTHAJI/TIIyM He MeHee - 20 n1b

10 HAIIPSDKEHUIO CO BXOJA JUIsl BHEILIHEH aHTEHHBI,

MKB, He xyxe - 30;

1.5. OmHOCHTHATBHASI H30UPATEITFHOCTD 110 COCETHEMY KaHaTy

nipu paccrpoiike 9kl 1, 1b, He MeHee - 60;

1.6. OnHOCHUTHANIbHAS H30UPATENEHOCTD IO
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3epKaJbHOMY KaHaiy, 1b, He menee: 30

1.7. I'myOuHa pyuHO#l peryaupoBKu ycuienus, nb - 50.

1.8. [leficTBuE py4yHOU aBTOMAaTHUECKOM PEryIMPOBKH YCUIICHHUS:

M3MEHEHHE YPOBHS CUTHaja Ha Bxozue, ab, - 30

M3MEHEHUE YPOBHSI CUTHAJIa Ha BBIXOAE,

b, "e 6oxee - 10

1.9. Texnonoruueckas mwiatdopma cTpykrypHoit cxemsl PBII - ananoroBblii nH(ppaIuHHbIN MpH-
E€MHHUK C C TEXHOJIOTHEH MporpaMMHO-ompeensiemoro paguonpuema (Software Defined Radio).

2. IlepeueHb BONPOCOB, MOAJIESKAIINUX pa3paboTKe:

2.1. Pa3paboTKy CTPYKTYPHOU CXEMBI pAIHOTIPUEMHHKA M €€ 3CKU3HBIN pacueT;

2.2. DAEeKTpUYECKUN pacueT NMPUHLUIUAIBLHONW CXeMbl U CUMYIISIHs paboThl B cpeze K.-i1. CAD-
CUCTEMBI CJIETYIOIUX OJIOKOB MPUEMHHKA:

Yeunurens BICOKOW 4acTOThI U npecenekTop PBII;

[TepBrrit mpeoOpa3oBaressb;

OuibTp yCWINATEISA IEPBOM MPOMEKYTOUHON YACTOTHI;

2.3. CpaBHEHME PaCUETHBIX XapaKTEPUCTHUK MPUEMHHUKA C 3aJaHHBIMU T3.

3. Ilepeuenp 00s3aTENBHBIX YEPTEKEH:

3.1. CtpykTypHas cxema NpuéMHUKa;

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

3.3. IlepeueHb JIE€MEHTOB.

2.4. Tononornueckas cxema 1 AUX [TAB-¢dunbTpa.

4. Ilepedenb 00s3aTENBbHBIX YEPTEXKEH:

3.4. CtpykTypHas cxeMa NpuéMHUKa;

3.5. [lpunnunuanesHas cxema npecenekropa u IIpH npuémnuxa,

3.6. [lepeueHb >1E€MEHTOB.

5. Crucok nureparypsl:

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

4.2.TOCT 5651-89. Annaparypa panuornpuemHasi Obitoas. OOIIMe TEXHUUECKUE YCIOBUSI.

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

Tema npoekra: beiToBO# pannoBemnarenbubiii npueMHuK b-PBIT).

Haznauenwue: ObITOBOI paino3I€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. YcinoBus sKCIlyaTtaluy - CTallMOHAPHBIN;

1.3. I'pynna cl10KHOCTH - BBICIIIAS;

1.4. UyBCTBUTENBHOCTD, OTPaHUYEHHAS ITyMaMH,

MIPY OTHOIIICHHWH CUTHAJI/IIIyM He MeHee - 20 n1b

10 HAIIPSDKEHUIO CO BXOZA JUIsl BHEILIHEN aHTEHHBI,

MKB, He xyxe - 30;

1.5. OnHocurHanpHasi U30MPATENBFHOCTD IO COCEAHEMY KaHATY

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

1.6. OnHOCHUTHANIbHAS U30UPATENLHOCTD O

3epKajlbHOMY KaHaity, Ab, He MeHee: 30

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

1.8. [lelicTBuEe py4yHOU aBTOMAaTUYECKOW PETYIUPOBKH YCUIICHUSA:

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 nHQpaauHHBIN TpH-
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€MHHK C C TEXHOJIOTHEH MporpaMMHoO-onpeaessiemoro paauomnpuema (Software Defined Radio).

2. Ilepedyern BOMPOCOB, MOICKAMIUX pa3pabOTKe:

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

2.2. DACKTPUYECKHIA pacyeT MPUHIIUITUAIBHON CXeMbl M CUMYJIIIUs paboTel B cpene K.-1. CAD-
CHCTEMBI CIIEIYIONINX OJIOKOB NPUEMHHKA:

Yeunurens BRICOKOW 4acTOThI U nipecesektop PBIT;

[TepBrIif mpeobpazoBaTens;

QUIBTP YCWIHTENS IEPBON MTPOMEKYTOUYHOM YACTOTHI;

2.3. CpaBHEHHE PACUETHBIX XapaKTEPUCTUK MPUEMHHKA C 3alaHHbIMU T3.

3. [lepedenp 00s3aTENBHBIX YEPTEKEH:

3.1. CtpyKTypHas cxeMa IpUEMHUKA;

3.2. [IpuHIMnuanbHas 1 MOHTa)XKHasi CXEeMbl IEPEUNCIEHHBIX BBIIIE KACKaJA0B MPUEMHHKA, BBITION -
HeHHbIe B cucteme P-Cad.

3.3. [lepeueHb >1€MEHTOB.

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

4. IlepeueHnb 00s3aTEILHBIX 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 JI.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 0biroBas. OOIIMe TEXHUYECKUE YCIOBUSI.

4.3. ®omun H. H., byra H. H., T'onosusn O. B. u ap. Iloxn penakuueit ®omuna H. H. Paguonpuém -
HbIC YCTPOMCTBA: yueOHUK 1715 BYy30B.— 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 M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXxCcst MaTepHasoB pe3ynbTaToB 00y4eHUs

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

C napyueHusmMu
ciyxa

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C nmapymenussmu | CobecezioBaHHe 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 [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIUJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:
- B IeyaTHou (opme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl JOCTYTI -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarTH -
POBaHHBIX K OTPaHUYCHUSAM HX 3[J0POBbS U BOCHPUATHS HHOOPMALIIH:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS M MHBAINUIOB TPOLIE-
Jypa OILICHUBAHHSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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