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
HanpaenenHocts (mpoduib) / cnenuanu3anvs: MUKPOBOJTHOBASI TEXHUKA U AHTEHHbI
®dopma 0O0ydeHHS: OUHASA

Qakynerer: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: CBUnKP, Kadenpa cBepXBbICOKOUYACTOTHOI U KBAHTOBOI PaIMOTEeXHUKH
Kypc: 1

Cemectp: 2

Y4eOnsiii mnan zHabopa 2017 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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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 11 or« 3 » 7 2018 1
JINCT COI'TTACOBAHU A

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

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

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

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

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

CBYuKP C. H. llapanroBuy
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAHTOBOH paIMOTEXHUKHU
(CBYuKP) A. 1O. ITomnkos

Crapuuii npernonaBateib Kadeapbl
PazaMOIEKTPOHUKH U CUCTEM CBSI3U
(PCC) 1O. B. 3enenenxkas
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1. lean u 3aga4n AUCHUTLIHMHBI

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

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

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

2. Mecro mucuuminabl B ctpykrype OITOIT
JucuumuinHa «YcrpoiicTBa mpueMa U 00pabOTKU TUCKPETHBIX U aHaoroBbix curaaiosy (b1.5.2)
OTHOCHTCS K O0JIoKy 1 (6a30Bast 4acTh).
[TpenmecTBYIOIMKUMU TUCHUIUITMHAMY, (GOPMHUPYIOLUTMMH HayajdbHBIC 3HAHUS, SBISIOTCA: MHKpO-
BOJIHOBAsl TEXHUKA.
[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
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

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 MuKpOBOJTHOBAsE TEXHUKA + + + + +

[Tocnenyromue TUCIUIIITUHBL

1 Teopust 1 TeXHUKA paIUOTOKALIUKA U
paguoHaBUT AT

+ + + + + +

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX IPH M3YYEHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NHUCHIUILIAHBI, U BUJOB 3aHS -

TN
< Bupl 3aHsTHI
= . ) .
5 = g = =
5 i 4 8 E &, DopMBbI KOHTPOJIS
= = = S = =
=} o =W <
5z = = @) o
=
OK-4 + + + + + JlomarmtHee 3aganue, 3a-
mmTta otuera, Cobece-
nosanue, OTUET 110 JIa-
6oparopHoii pabote,
Omnpoc Ha 3aHATHIX, 3a-
IIMTa KYPCOBBIX MPOEK-
TOB / KypCOBBIX padoT,
Tect, Auddepenunpo-
BAHHBIN 3a4ET
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, nuddepenmnupo-
BAHHBIN 3a4YET

6. UnTepakTuBHBIC MeTOABI M (POPMBI OPraHU3ANMHU 00yYEeHHUS
He mpenycmotpeno PVYII

7. JlabopaTtopHble paGoThl
HaunmMeHoBaHue 1a00OpaTOPHBIX padOT MpHUBEACHO B Tadmuie 7.1.

CornacoBaHa Ha noprane Ne 34850 7



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-

CornacoeaHa Ha noptane N2 34850




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

VIIOC.

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

HETMHEWHBIX NCKAKCHUH

Ha KayeCcTBO Mepeaadn

UU(POBBIX CUTHAJIOB.

Koppexknus

TepeaaTOuYHbIX

XapaKTePUCTUK TPAKTA.

5 KypcoBoii mpoexT 1o Brinosnaenne KypcoBoro 20 |OK-4, HuddepenurpoBaHHBIHI

nucuuruHe YIIOC. MpOeKTa / KypcoBoii pabo- OIIK-5 3a4eT, 3aluTa KypcoBbIX
THI MIPOEKTOB / KypCOBBIX pa-
Uroro 20 Got

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
HuddeperunpoBaHHbIi 6 6 6 18
3a4eT
JloMarraee 3aganue 2 2 2 6
3amuTa oT4eTa 4 4 4 12
Omnpoc Ha 3aHATHAX 2 2 3
Ot4er o maboparopHOi 2 2 2
pabote
CobecenoBanue 2 2 2 6
Tect 5 5 15
Hroro makcumym 3a nepu- 23 23 24 70
on
OK3amMeH 30
Hapacraromum ntorom 23 46 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH
banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuManbHON cymMMbl O6aitoB Ha aaty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEKTYHAPOAHYIO OLEHKY
[lepecyer cymmbl OaIOB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OICHKY NpEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuua 11.3 — [lepecuer cymmbl OaJIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBieTBopuTensHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraenio)
2 (HEeyZIOBJIETBOPUTENHHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTEIHHO)
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3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. PamuonpuemHsie ycTpoiicTBa : YuebHoe mocodue aist By3oB / A. I'. Onumyk, . W. 3abeHs-
koB, A. M. AmenuH. - MuHck : HoBoe 3Hanue, 2006. - 240 c. : mn. - (Texunueckoe odbpazoBanue). - buo-
auorp.: ¢. 235-236. - ISBN 985-475-175-9 : 108.90 p., 193.00 p., 173.00 p.: bubnuorexa TYCVYP, (na-
nugue B ondmoreke TYCVYP - 54 5k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. TlIpuem u ob6paboTka curHaioB : YuyeOHoe nocobue s By3oB / K. E. Pymsaues. - M. : Aka-
nemus, 2004. - 527[1] c. : Tabx., un. - (Beicmee npodeccnonanbHoe oOpazoBanue. PagnosnekTponuka). -
bubmuorp.: ¢. 520-521. - ISBN 5-7695-1459-0 : (nanuuue B 6ubmoreke TYCYP - 44 5k3.)

2. Hudposas cBsa3p: Teopernueckue OCHOBBI M TpakTUiyeckoe npuMmeHenue : [lep. ¢ anr. / b.
Cxuisap ; mep. I'po3za E. I',, mep. A. B. Hazapenko, pen. A. B. Hazapenko. - 2-e uzn. - M. : Bunbsmc, 2003. -
1099[4] c. : un, Tabn. - bubmorp. B koHIe ras. - ISBN 5-8459-0386-6 (B nep.): bubmmoreka TYCVYP,
(mamuune B 6ubmmorexe TYCVYP - 18 2k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. «PaauonpueMHbie yCcTporcTBay [DnekTpoHHbIN pecypc]: COopHuK 3ama4 u ynpaxkaeHuit / C.
B. Memuxos, I. H. Sxymesuu, B. II. Ilymkapes - 2015. 94 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/4939 (nara ob6pamenus: 11.07.2018).

2. Pagmonpuemusle ycTpoiicTBa [DneKTpoHHBIA pecypc]: YueOHO-MeToanvYecKoe mocodue 1o
71a00paTOPHBIM 3aHATHAM B camocTtosTenbHoU padote / C. I1. XKemnepckas, C. B. Menuxos, B. I1. ITym-
kapeB - 2012. 74 c. - Pexum gocrtyma: https://edu.tusur.ru/publications/2015 (mara oOGpamieHus:
11.07.2018).

3. PamuonpuemHbie ycTpolcTBa [DIEKTpOHHBINM pecypc]: YdeOHOe mocoOue Mo KypCOBOMY
npoektupoBannro /  B. II.  Ilymkapes - 2012. 278 c¢. - Pexum  goctyma:
https://edu.tusur.ru/publications/1522 (nara ob6pamenus: 11.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS /ISl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJIN/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboThl 00ydaroluxcs
U3 YMCIIa JIUL] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIIPUATHUS UHPOPMALIUH.

JL1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYIIeHUsSIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapYLIEeHNsIMH OIIOPHO-ABUIATeJILHOIO aNapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. Ilpu u3ydeHHMH TUCHMIUIMHBI pPEKOMEHAyeTcs oOpamiarbcst K 0a3aM JaHHBIX, HMH(OpMaIu-
OHHO-CIIPAaBOYHBIM M  TIOMCKOBBIM cHucTemMaMm, K KotopeiMm y TYCVYPa otkpeIT nmocrym:
https://lib.tusur.ru/ru/resursy/bazy-dannyhy
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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 3agaHus
Yro mpezcTaBisieT cOOON aMILTUTYIHAsL XapaKTepUCTUKA IPUEMHUKA?
1. 3aBucuMocTh K03 PUIIMEHTa YCUTIEHUS OT YaCTOTHI.
2. 3aBUCUMOCTB KO PHUIMEHTA YCHIICHHS OT aMIUTUTY bl BXOJHOTO CUTHAJIA.
3. 3aBHCUMOCTb BBIXOJJHOTO HAMpPSKEHUs CUTHAJIa OT BXOIHOTO.
4. 3aBUCHUMOCTD BBIXOIHOT'O TOKa OT HAIIPSDKEHUS HA HArpy3Ke.
HazoBuTe 0CHOBHBIE TapaMeTphl BXOJHOM IIETH.
1. HyBCcTBUTENBHOCTD, KOOPPUIIMEHT yCUICHUS , KOO PUIIUEHT HIyma.
2. Koaddumment nepenaun , koappuimeHT nryma, n30upareIbHOCTh, JUANa30H 9ac-TOT
3.KoaddunmenT nonesHoro aecTBusi, COOCTBEHHOE 3aTyXaHHe, KOOPPUIUEHT CBS3H.
4. HepaBromepHOCTh AUX, HenmHeHOCTh PUX, 1os10Ca MpOITyCKaHusl.
3aueM BO BXOIHOM LIENN YBEINYMBAIOT KOJIMYECTBO KOHTYpPOB?
1. lns yaydiieHus: 49yBCTBUTEIBHOCTH PUEMHHUKA.
2. Jlyig paciiupeHns JMHAMHYECKOro Juana3oHa MpUeMHHUKA.
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3. Jlns moBbIIIeHHSI U30UPATETLHOCTH MTPUEMHHKA.

HazoBuTe OCHOBHBIEC apaMeTPhl YCUIIUTENS PAAU0YaCTOTHI.

1. Koapdpumuent myma, koaduimeHT ycunenus, n30uparebHOCTb.

2. HepaBHOMepHOCTH AUX, HEMMHEWHOCTD, KOO(PGUIIUCHT YCUIICHHUS.

3. KoaunmeHT none3noro aeicTBus, CTaOMIBHOCTh YaCTOTHI HACTPOUKH, JUAIa-30H YaCTOT.

4. JluHamMudecKuid auana3zoH, KodQPHUIIMEHT Toae3HOT0 ASHCTBUA, KOO(PGUIIUCHT YCUICHHUS.

Kak BrusitoT BHyTpEHHEE COMPOTUBIICHNE aHTCHHBI ¥ BXOJJHOE COTPOTUBIICHHUE YCU-TTUTEIS PaIno-
YacTOTHI HA BXOJHYIO LIETb?

1. YMeHbIIatoT 3aTyxaHue Lemu.

2. YeennuuBaioT KO3 GUIIUEHT Nepeaaur HanpsoKCHUS.

3. YBenuumnBaroT K03(UIMEHT MEPEKPHITHS IO YaCTOTE.

4. YBEeIUYUBAIOT 3aTyXaHUE, BHOCST JAOMOJHUTEIBHYIO PACCTPOMKY.

UeM BBI3BAaHO M3MEHEHHE KOI(DPHIIMEHTA YCHUICHHS YCHIUTENs PaguodacTOThl MPH €ro Imepe-
CTpPOMKE 0 IUaNa3oHy 4acToT?

1. I3meHeHueM 10OPOTHOCTH KOHTYpA.

2. VI3MeHeHneM yCUIIMTENIbHBIX CBOMCTB aKTUBHOIO DJIEMEHTA.

3.MI3MeHeHneM 3KBUBAJICHTHOTO COMTPOTUBIICHUS KOHTYpA.

4. IaMeHeHneM yCcTOMUInBOro KO3 (HUIIMEHTA YCUIICHU

KakoBo Ha3HaueHue mpeodpa3zoBaresnss 4acTOTHI?

1.IToHM>kKeHne 4acToThl CUTHAaJA.

2. [NonaBneHue 3epKaabHOTO KaHala U TAPMOHHK TeTEPOIMHA.

3. OcnabneHure 3epKaIbHOTO U COCEHETO KaHAJIOB MpUeMa.

4. IlepeHoc crieKTpa MPUHUMAEMOTO CUTHAJIA HAa TPOMEKYTOYHYIO YaCTOTY.

KakoBo Ha3HaueHUE YCUIIUTEIS MPOMEKYTOUHOU YACTOTHI?

1. ocrnabiieHue 3epKAIbHOTO KaHalla IpreMa U YCUJICHHE CUTHANA.

2. YBenmuyeHue OTHOIICHUS] CUTHAT/TITYM.

3. OGecneuenue padbotsl APY.

4. OcnabneHne coceTHEeTo KaHayla MpueMa 1 OCHOBHOE YCUJICHHE.

UYro mpencTaBisieT coOOM AETEKTOPHAS XapaKTEPUCTUKA aMIUTHTYJHOTO JeTeKTopa’?

1. 3aBucumocTh k03 PuLIMEeHTa JETEKTUPOBAHUS OT YACTOTHI.

2. 3aBUCUMOCTb BBIXOJJHOTO CUTHAJIa OT YaCTOTHI.

3. 3aBHCUMOCTb TOKA JUOJA OT aMILTUTY/Ibl JETEKTUPYEMOT'0 HAMIPSHKEHUS MTPU OT-CYTCTBHH MOJY -
TSIU Y.

4. 3aBUCUMOCTD TOKA IM0JIa OT aMIUTUTYAbl HAMIPSHKEHUS YaCTOThl MOIYIISALIUU.

Yem 00ycliOBIEHa HEOOXOAUMOCThH MOCTPOCHUS CYNEPreTePOAMHHOTO PATUOTIPUEMHUKA C JTBOW -
HBIM [TPe0OpPa30BaHUEM YaCTOTHI?

1. ObecnieueHneM 3aJaHHON YYBCTBUTEIHHOCTH.

2. ObecrieueHNEM 3aTaHHON N30UPATEIIBHOCTH 110 COCEAHEMY KaHAITY.

3. O0ecnieyeHreM 3a1aHHON U30MPATEIBHOCTH O 3€PKAIbHOMY KaHAaIY.

4. O0ecrieueHreM TMHAMHUYECKOIO AAAIIa30Ha.

Kakum Tumam paguonpueMHUKOB MIPHUCYIIE HATHYNE KaHAJIa IPSIMOTO TIPOXOXKICHUS.

1. Ilpsimoro ycuneHus.

2. Ilpsimoro nmpeoOpa3oBaHUsL.

3. CyneprerepoAMHHOTO THUIIA.

4. UndpaauHHOTO THUMA.

Yem onpezensercs NpoCTpaHCTBEHHAs U30UPaTeIbHOCTh PauONpUEeMHUKA?

1. 30upatenbHOCTHIO M0 3€PKAIbHOMY KaHaITy. .

2. Tunom paguonprueMHHUKA.

3. HampaBneHHo aHTEHHOW HA UCTOYHUK CUTHAJIA.

4. [lnHaMUYEeCKHUM JUAIIa30HOM.

UYro xapaktepusyeT K03()PUIMESHT IPSIMOYTOIbHOCTH PaTUONIPUEMHIKA?

1. HyBCTBUTENBHOCTb.

2. N30uparenbHOCTh MO0 COCEAHEMY KaHAITY.

3. N30upatenbHOCTh MO 3epKATBHOMY KaHaTy.
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4. InHaMWYECKUH THAIIa30H.

Onpenenure 3¢pGHEeKTUBHYIO MUPUHY CIIeKTpa AM CUTHaIa, €CIM BEpXHSSA 4acTOTa MOIYJISAIUN S5
Kl

1.5 kIO,

2. 10 kI

3. 15 kI'n.

4. 25 xl'.

Uto Takoe MHAEKC YaCTOTHOW MOIYJIALIMU?

1. OTHOLIEHNE HECYIIEH PalOYaCTOThl K YACTOTE MOAYJIMPYIOIIETrO CUTHATIA.

2. Ilpou3BeneHne I€BUALMM PAUOYaCTOThl M YaCTOTHI MOAYJIMPYIOIIETr0 CUTHAJA.

3. OTHOLIEHHWE J€BUALIUYU PAOYACTOThI K YaCTOTE MOLYIUPYIOLIEr0 CUTHAIA.

4. OTHOLIEHNE YaCTOThl MOAYIMPYIOLIEr0 CUTHAJIA K JIEBUALIUU PAINOYACTOTBHI.

Yro Takoe MHAEKC (pa30BOM MOTYIAIINH?

Yro Takoe uHAEKC (a30BON MOTYISITUN?

1. OTHoOIIEeHHNE NeBHanny (a3bl K YaCTOTE MOIYIUPYIOIIETO CUTHAIA.

2. [IpousBenenue aeBranuu (as3bl ¥ 4aCTOTHI MOIYIUPYIOIIETO CUTHATIA.

3. OtHomeHue AeBrauy Gas3bl K 4aCTOTE MOAYIMPYIOIIEr0 CUTHATIA.

4. eBuanus ¢azbl MOAYJIMPOBAHHOTO PAJAMOCUTHANIA IPU TAPMOHUYECKOM MOIYJIMPYIOIIEM CHT -
HaJe.

Yro Takoe mpeoOpa3oBaHKE YaCTOTHl PaMOCHUTHAA ?

1. ITpouecc ycuneHus: 4aCTOTHOTO CIIEKTpa CUTHAJIA.

2. [Iponecc nmepeHoca mosochl paAuovacToT, 3aHUMAEMOUM CUTHAJIOM, B APYTYIO YaCcTh YaCTOTHOTO
CIEKTpA.

3. Ilpouecc pexXeKInu 3aIaHHOM MOJIOCHl PAANOYaCTOT B CIIEKTPE CUTHAJIA.

4. Manunymsuus Hecyle, pu KOTOpoi U3MEHSIEMbIM MTapaMeTpoM sIBJsieTcs (a3a KoneOaHui.

Uto xapakTepu3yeT MOMEXOYCTOMUYMBOCTh PAIUONIPUEMHUKA?

1. CiocoOHOCTH yCUIICHHS YaCTOTHOTO CIIEKTPa CUTHAIIA.

2. CnnocoOHOCTH MepeHoca MOJIOCHl PaIuOYacTOT, 3aHUMAEMOM CUTHAJIOM, B IPYTYIO YacTh 9acTOT-
HOTO CIIEKTpA.

3. CriocoOHOCTH BBIJIENEHHUS MOJIOCH YaCTOT, HAXOSIIeHCcs 3a MpeAeaMyu OCHOBHOTO KaHajia Mpu-
eMa, B KOTOPOW paauoIioMexa BBI3BIBACT IOSIBIICHHE OTKIIMKA, OOYCIOBICHHOTO MPOXOXIECHHEM ee Ha
BXOJ] YCTPOMCTBA IEMOIYJISILIMN WIA J€TEKTUPOBAHUSI.

4. CiocoOHOCTh paAMOTNIPUEMHUKA IPOTUBOCTOSTH MEIIAIOIIEMY JIEHCTBUIO PaIUOIIOMEX.

Yro xapakTepu3yeT AMHAMUYECKUN JUara3oH paJuonprueMHUKa 10 MoOO0YHOMY KaHally npuemMa?

1. 36uparenbHOCTD 10 TOOOYHOMY KaHamy .

2. OTHOIIEHHE YPOBHS BOCIPUUMYHMBOCTU MO MOOOYHOMY KaHally MpHUeMa K UyBCTBUTEIbHOCTHU
PaguoNPUEMHOIO YCTPOMCTBA.

3. OTHOmIEHWE OTKIMKA, BO3HHUKAIOIIETO B pE3ylbTaTe HHTEPMOAYIILIMM B PaJIuONPHUEMHOM
YCTPOUCTBE, K 3aJaHHOMY OTKJIMKY Ha I1OJIE3HbIA PAJHMOCHUTHAI.

4. 3MeHeHHe OTKIMKAa HA MOJIE3HBIM PAJMOCHUTHAN MPU HAJWYUU HA BXOJAE PaJUONPHEMHOIO
YCTPOICTBA XOTS ObI OTHOM PaHOMOMEX.

Uto xapakTepu3yeT MOMEXOyCTOMUYMBOCTh PAIUONIPUEMHUKA?

1. CiocoOHOCTH yCUIICHHS YaCTOTHOTO CIIEKTPa CUTHAIIA.

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

3. CriocoOHOCTH BBIJENEHHUS MTOJIOCH YaCTOT, HAXOsIeHCcs 3a MpeAeaMyu OCHOBHOTO KaHajia Ipu-
eMa, B KOTOPOW paauoIioMexa BBI3BIBACT IOSIBICHHE OTKIIMKA, OOYCIOBICHHOTO MPOXOXJIECHHUEM ee Ha
BXOJ] YCTPOMCTBA IEMOIYJISILIMN WIA J€TEKTUPOBAHUS.

4. CiocoOHOCTh paIMONIPUEMHUKA IPOTUBOCTOSTH MEIIAIOIIEMY JIEHCTBUIO PaIUOIIOMEX.

14.1.2. Dx3aMeHALIHOHHBbIE BOIPOCHI
Onpenenure MpeAesibHYI0 OOJOBYIO CKOPOCTh aTMOC(EpHOro KaHajga IU(poBON paaroCBs3H,
ecnu curHan nepenaercs B ¢opmare PSK-16 B nuanazone YKB-1 ¢ mmpunoit monocer 20 k1, ecnu
MOIIHOCTh CUTHaja Ha BXoje KaHaia cocTtaiser 100 nbM., a ero moroHHoe 3aTyXaHU€ B JMHHUU CBSI3U
mmHo# 10 kM. coctasnser 10 nb/km., mpu kodddunrente myma u ycuieHus 1udpoBoro npueMHuKa 5
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ab. u 60 nb. coorBeTcTBEHHO. OLIEHUTH OTHOCUTENBHYIO IIYMOBYIO TEMIIEPATYPy aHTCHHBI.

Onpenenure MpeAebHYI0O OMTOBYIO CKOPOCTh aTMOC(hEpHOTO KaHajga HIU(pOBON pagroCBsI3H,
ecnu curHan nepenaercsa B popmare PSK-32 na wactore 1000 MI'n ¢ mmpunoit nmonocsr 500 kI'1, ecnu
MOIIHOCTh CHUTHAaJla Ha BXoJle KaHaja cocTaBiseT 30 1bM., a ero mOroHHOe 3aTyXaHWE B JIMHHUH CBS3U
mmHon 100 kM. cocraBiser 3 nb/km., npu ko3 duIMenTe myMma U yCHJIEHUs] OCHOBHOTO HHU(POBOTO
npuemHuka 5 1b. u 60 1b. 1 aHanOrMYHBIX MapaMeTpax aHTeHHOTo ycunutens - 15 nb. u 30 nb, cootBeT-
CTBEHHO.

KoaddunmeHt mryma kaxaoro Kackajaa IByXKacKaJHOrO YCHIUTENS paBeH 3, a KodDPHUIMeHT ycu-
JICHUSI MOUTHOCTH KaX/10T0 M3 HUX cocTaBisieT 12. Onpenenute K03 PUIUEHT ITymMa yCUITUTENS.

[IpuHsSB ypoBHM MOJE3HOrO curHayia Ha Bxoqe PIIpVY pasHbix rpynn ciio)XHOCTH paBHBIMHU 3HAYe-
HusM, ykasaHHbIM B 'OCT 5651 89, paccunraiite HanpsbxeHus yMoB B auanasoHax /IB, CB u KB.

OKBUBAJIEHTHOE PE30HAHCHOE CONMPOTHUBIIEHUE KOHTYpa coctaniseT 20 kOM, TeMieparypa cpeibl
paBHa 290 K, a¢dexTrBHas m1yMoBas 1ojioca MpoIycKaHus KojaebaTeaIbHOro KOHTypa coctasnseT 8 k1.
Omnpenenure 3¢ ¢heKTUBHOE HANpsKEHHE TEIUIOBOTO IIyMa Ha 3a)KMMaxX MapajuleIbHOTO KojieOaTreabHOro
KOHTYypa.

B nByxkackamnom YPUY s¢ddextuBHOE HanpsokeHHE TETUIOBBIX IITYMOB Ha BXOJE KaXKJIOTO KacKaaa
cocrtaisieT 3 MKB, a KoaQpUIMEHT ycuIeHnsT HAPsDKEHUs KaXI0ro Kackajga paseH 5. Ompenenute 3¢ -
(bexTUBHOE HAIPSHKEHHE TETUIOBBIX IIIYMOB Ha BBIXOJIE IBYXKACKaJHOTO YCUITUTEIS.

[Tycts Touka nepeceuenus IP3 PIIpV, pabotatomero va yacrore 1 MI'nt B monoce gacrtor Af=200
kl'1., paBHa 22 abm. OnpenenuTs IMHAMUYECKUW nuana3oH D3 mpueMHUKA 10 MHTEPMOIYJISLMOHHBIM
UCKaKEHHSIM TPEThEro MOpPs/IKa, €CIM BeanunHa Kodduuuenta mymanpuemanka =5 nb. Kak u3me-
HUTCS BennurHa eciu Ha Bxogne PIIpVY ycranosuts 20 ab. arreHtoatop?

Jns ognoro kackamga YBY, coOpannoro Ha Tpansucrtope BFG19S na wactore 19 MI't B momnoce
gactor Af=200 kI'1., cumymupoBats B CAIIP u3Mepenue 3HaueHuid TOUKU nepecedeHus [P3u oneHuTsh
JUHAMHUYECKUi tuana3zoH D3 no mHTEpMOIyISIIMOHHBIM HCKaXEHHUSIM COOTBETCTBYIOIIETO NOPSIKA.

[Tycts Touka kommpeccunKP1ab PIIpV, paGoraromero Ha wacrore 15 MI'm B mosjoce yacTor
Af=25 xI'u., paBaa 10 nbM. Onpeaenuts TMHAMUYECKUH AMana3oH npueMHuka DO npuemHuka mo 61o-
KUPOBAHHUIO.

Jns ognoro kackana YBY, coOpannoro Ha Tpansucrtope BFG19S na wactore 19 MI't B momnoce
gactoT Af=200 x['11., cumymupoBats B CAIIP u3mepenue 3HaueHui Touku mepecedeHus P2 u oneHuTh
JUHAMHUYECKU Tuana3zoH D2 no nHTEpMOIyISIIMOHHBIM HCKAXEHHUSIM COOTBETCTBYIOIIETO NOPSAIKA.

AHTEHHa CTallMOHAPHOTO PaJHOBELIATEILHOTO OBITOBOTO panuonpueMHuka AM- paguocursana
nepBoii rpymmsl ciokHocTu (cM. [OCT 5651-89 Anmaparypa paguonpueMHasi ObITOBasi), HACTPOEHA Ha
npuem JIB "yacToTHOrO 1ramna3zoHa, UMEET BXOAHOE conpoTuBieHue S0 OM, u coequHeHa co BXOJIOM TpH-
€MHHKa KOaKCHAJIbHBIM KabesieM, BHocAIMM 3atyxanue 0 ab.

Ornpenenure HEOOXOIUMOE YHCIIO KacKaJoB W M300pa3uTe CTPYKTYpHYIO cxeMy TpakToB YPU u
VIIY-1 npueMmHMKa, monarasi, YTO YyBCTBUTEJIBHOCTb INPHUEMHHMKA COOTBETCTBYET 13, HOMHUHAJIbHOE
HaIpsHKeHHe Ha BXojie AeTekropa pasHo 0,8 B, a koaddurment npeodbpazoBanus cmecurens paseH 0,7.

AHTEHHa CTAI[MOHAPHOTO PaJMOBELIATEIHLHOTO OBITOBOTO panuornpueMHuka AM- paauocurHana
nepBoil rpynmsl cinoxkHOcTH (cM. TOCT 5651-89 Amnmapatypa paauornpueMHas ObITOBas) Cyleprerepo-
JUHHOTO TUIIA, HACTpOoeHa Ha npueM JIB dacTtoTrHoro nuamaszona, uMeeT BXogHoe conpotusieHue 50 Owm,
U COEIUHEHa CO BXOJIOM MPHEMHHKA KOaKCHalIbHbIM Kabesnem, BHocsaumM 3aryxanue 0 nb. Onpenenure
HeoOxonuMoe 4ucio KackagoB B Tpakrax YPU u VIIY-1, obGecneunBaronmx TpedyeMyro H30upaTesb-
HOCTb NPUEMHHKA 110 COCETHEMY KaHaITy.

AHTEHHa CTAI[MOHAPHOTO PaJMOBELIATEIHLHOTO OBITOBOTO panuornpueMHuka AM- paauocurHana
niepBoil rpynisl ciaokHOCTH (cM. [OCT 5651-89 Anmapatypa paauonprueMHast ObIToBast) HHPpPaIUHHOTO
TUIIA, HACTpOEHA Ha npueM JIB yacToTHOrO AuanasoHa, UMeeT BXogHoe conpoTusieHue 50 OMm, u coenu-
HEHa CO BXOJIOM IPHUEMHHKA KOaKCHAJIbHBIM KabeseM, BHOcAMM 3aryxanue 0 1b.

[Tpemoxure cCXeMOTEXHUYECKUE pelleHns ycunurenei B kackagax YPY u YIIU-1 npuemnuka, a
TaK)Ke THI MUKPOCXEM, MPUTOIHBIX AJi paOOThI B 33JaHHOM JIMana3oHe.

AHTEHHa CTAallMOHAPHOTO PAJAMOBEIIATEIHHOTO OBITOBOTO PAAMONPUEMHUKA MPSIMOTO YCHICHHS
AM- pagnocurnana nepBout rpymbl cioxHocTH (cM. [OCT 5651-89 Anmaparypa paguonpuemMHas Obi-
TOBasi), HacTpoeHa Ha npueM CB yacToTHOro nuamna3zoHa, UMeeT BXoAHoe conpotusieHue 50 OM, u co-
€IMHEHa CO BXOJIOM MPHUEMHUKA KOaKCHaIbHbIM KabelieM, BHOCSIINUM 3aTtyxanue 7 1b.
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Omnpenennte HEOOXOIUMOE YUCIIO KAacKaJ0B U N300pa3uTe CTPYKTYpHYIO CXeMY IpUEMHHKa, 1o -
rasi, 4YTO 4YyBCTBUTEJIBHOCTh MPUEMHHKA COOTBETCTBYET 13, HOMUHAIBHOE HANPSKEHUE HA BXOJAE JETEK-
topa paBHo 0,5 B, a koaduument npeodpazoBanus cmecutens paseH 0,9.

AHTEHHa CTallMOHAPHOTO PaJMOBELIATEILHOTO OBITOBOTO panuonpueMHuka AM- paguocursana
nepBoi rpynmsl cioxkHocTd (eM. [OCT 5651-89 Anmaparypa paauonpueMHas ObITOBasi) Cymeprerepo-
JIMHHOTO THUIIa, HacTpoeHa Ha npueM CB 4acTOoTHOro AuamnasoHa, UMeeT BXoJgHoe conpoTtusieHne 50 Om,
U COE/IMHEHA CO BXO/IOM NMPUEMHHKA KOAKCHAIbHBIM KabeieM, BHOCSIIUM 3atyxanue 7 ab.

[Ipenynoxure cxeMOTeXHUUECKHE pelieHus ycunurened B kackagax YPY u YIIU-1 npuemnuka, a
TaK)Ke THIT MUKPOCXEM, IIPUTOIHBIX AJIs1 pabOTHI B 3aJaHHOM JIHAaNa3oHe.

AHTEHHa CTallMOHAPHOTO PaJHOBELIATEILHOTO OBITOBOTO panuonpueMHuka AM- paauocursana
nepBoil rpynmsl cioxkHocTd (eM. [OCT 5651-89 Anmaparypa paaunonpueMHas ObITOBasi) Cymeprerepo-
JIMHHOTO THUIIa, HacTpoeHa Ha npueM KB nuanazona Ha givHe BojgHBI 90 M, IMEET BXOJHOE COMPOTHUBIIEC-
Hue 50 Om, u coeMHEHa CO BXOIOM IPUEMHHKA KOAKCHAJIbHBIM KabeeM, BHOCALMM 3atyxaHnue 7 ab.

[Ipenynoxxnure cxeMOTeXHHUECKHE pelieHns ycunurtened B kackagax YPY u YIIU-1 npuemnuka, a
TaK)Ke THIT MUKPOCXEM, IIPUTOIHBIX AJIs1 pabOTHI B 3aJaHHOM JTHANa3oHe.

AHTEHHa CTallMOHAPHOTO PaJHOBELIATEILHOTO OBITOBOTO panuonpueMHuka AM- paguocursana
nepBoii rpynnsl ciaoxHocTd (cM. TOCT 5651-89 Anmaparypa paauonpuemnas ObIToBast) HHPPATUHHOTO
THMa, HacTpoeHa Ha npuem KB nuamna3ona Ha JyMHE BOJIHBI 75 M, UMEET BXOJIHOE conpoTuBieHne 50 OmMm,
U COEIMHEHA CO BXO/IOM NMPUEMHHKA KOAKCHAIbHBIM KabeieM, BHOCSIIUM 3atyxanue 7 ab.

Ornpenenure HEOOXOIUMOE YHCIIO KacKaJoB W M300pa3uTe CTPYKTYpHYIO cxeMy TpakToB YPU u
VIIY-1 npueMmHMKa, monarasi, 4YTO 4YyBCTBUTEJIBHOCTb INPHUEMHHMKA COOTBETCTBYET 13, HOMHUHAJIbHOE
HaIpsHKeHUE Ha BXoje AeTekropa pasHo 0,5 B, a koaddurnment npeodpazoBanus cmecurens paseH 0,9.

AHTEHHa CTaIlMOHAPHOTO PaJHOBENIATeIFHOTO OBITOBOTO pamuonpueMHuka AM- paguocurHana
nepBoil Tpynmsl cinoxkHOCcTH (cM. TOCT 5651-89 Anmapatypa paauornpueMHas ObITOBas) Cyleprerepo-
JUHHOTO THUIa, HacTpoeHa Ha npueM KB nuanaszona Ha ayune BosHbl 90 M, UMEET BXOIHOE COIIPOTHUBIIE -
Hue 50 OMm, 1 coeIMHEHA CO BXOJIOM ITPUEMHHUKA KOAKCHAIBLHBIM Ka0eneM, BHOCSIINM 3aTyxaHue 7 nb.

C nmomornsio paspadborannoit Bamu CAJl- Mmoaenu omnpenenute KO3QQUIMEHT IyMa IPUEMHHUKA U
OILICHUTE €r0 YyBCTBUTEIBHOCTh, OTPAHUYEHHYIO [ITYMaMH.

14.1.3. Bonipochl Ha co0ecenoBanmne

1. PaguonpuemMHoe yCcTpOWCTBO, €ro Ha3HaueHue U coctaB. OCHOBHBIE TUIIBI PaJMONPUEMHUKOB:
JETEKTOPHBIN, IPSIMOTO YCHJICHHUS, CYNIEpreTepOoIMHHBINA U NPAMOTro Ipeodpa3oBanus. OyHKIMOHATIbHbIE
CXEMBbI U CPABHUTEIIbHAS XaPAKTEPUCTHKA.

2. MakcuMallbHasi U peajibHasi YyBCTBUTEIBHOCTh PaIMONPUEMHBIX YCTPOUCTB. Pacuer peanbHON
YyBCTBUTEJIBHOCTH.

3. HacroTHast u30MpaTeIbHOCTh PAAMONPUEMHBIX YCTPOUCTB. OTHOCUTHAIbHASL U MHOTOCUTHAJIb-
Hasi u30uparenbHOCTh. CrocoOB! MOBBIIEHUS U30UPATENFHOCTU 110 COCEAHEMY KaHAly U IO NOOOYHBIM
KaHajaM paJHoIpreMa B CyNepreTepoAUHHOM IPUEMHUKE.

4. lunamuyeckuil Auana3oH paauonpueMHuka. CriocoObl paciiupeHusl AMHAMUYECKOro TUarnaso-
Ha 110 OCHOBHOMY U TI0 COCEIHEMY KaHaJlaM paJuonpuemMa.

5. BepHOCTb BOCIIPOM3BEACHUS COOOLICHUS PATUONIPUEMHBIM yCTPOHCTBOM. JIMHElHbIe U Henu-
HEeWHbIE UCKAKEHUS HEIIPEPHIBHOIO COOOIIEHNUS, KPUBAasi BEPHOCTH, HCKAKEHHSI UMITYJIbCHBIX CUTHAJIOB.

6. BHyTpeHHME 1IyMBbl IPUEMHMKA: TEIUIOBBIE IIYMbl AKTMBHBIX COIPOTUBIICHMM, IIyMbl YCHJIU-
TEJbHBIX IPUOOPOB, IIYMbI IPUEMHBIX aHTEHH.

7. Koadumment myma nmpueMHHUKA: ONpeneseHue, pacueT Kod(p(uIMeHTa myMma MHOTOKacKa/l-
HOM CXEMbI, METOIbl YMEHbIIEHUS KOA(h(ULIMEeHTa IIIyMa IPUEMHHUKA.

8. BxomHble 1lenM paguONPUEMHHUKOB. DKBUBAJICHTHAs CXeMa BXOJHOW Lenu. OJHOKOHTYpHBIE
NepecTpauBaeMble BXOAHBIE LIETIH.

9. OIHOKOHTYpHBIE BXOJIHBIE LIENH MPUEMHHUKA C (PUKCUPOBAHHON HAacTpoWKoi. ONTUMaNbHOE CO-
[JIACOBAHHE M ONTHUMAJIbHOE PAcCOrIaCOBAHME BXOAHOH LIETIM C aHTEHHON M BXOAOM IIEPBOro Kackaja
IIPUEMHHUKA.

10. CenexTUBHbBIEC YCUITUTENNU: JIEKTPUUECKUE XapaKTEePUCTUKHU, 0000IIeHHAas: YKBUBAJIEHTHAsI CXe-
Ma CEJIEKTUBHOIO ycuiautens. [IpuHuunuanpHas cxeMa OJHOKOHTYPHOI'O TPaH3UCTOPHOIO CEJIEKTUBHOIO
YCUJIUTEJISI, pacueT €€ OCHOBHBIX TapaMeTpoB: Kod(huIMeHTa YCUIEHHUS], [10JIOCHI IPOITyCKaHUs, U30upa-
TEJIbHOCTH.
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11. CxeMa M OCHOBHBIE PEKUMBI PaOOTHI CEIEKTUBHOTO YCHUIIMTENS: PEKUM HETOCPEACTBEHHOTO
BKJIIOYEHHSI YCUIIUTEIHLHOTO MPUOOpa B KOHTYP, PEKUM MAaKCHMaJIbHOIO YCUIICHUS MPH 3aJaHHOM I0JI0Ce
NPOMYCKaHUs, p&KUM (DUKCUPOBAHHOTO YCHJICHHS TIPU 33JJaHHOM MOJIOCE MPOIYCKaHHs, PEKUM COTIIaco-
BAaHMS C HArpy3KOil.

12. YcroitunBoCTh CeNeKTUBHBIX ycunuTene. Koadpuumuent ycToiiunBoCcTH, yCTORUYMBBIN K03(-
(UIIUEHT YCUIICHHS.

13. Metozbl o0ecTieyeHrs1 yCTOWYMBOCTH CEIEKTUBHBIX YCHIIUTENEH.

14. MHoOroKackaJHble CEJIEKTHUBHbIE YCHJIUTENIH. OCHOBHBIE THUIBI YCHIMTENEH C COCPEIOTOUYECH -
HOU M30MPaTENbHOCTHIO.

15. MHoOrokackaiHble CEeKTUBHbIC yCUIUTEIN OCHOBHBIE TUIBI YCUJIUTENEH C paclpeieIeHHOM
M30MpaTENbHOCTBIO U UX CPABHUTENbHAS XapaKTEePUCTHKA.

16. MHOrOKacKaHble CENEKTUBHBIE YCUIUTENH. OCHOBBI pacdeTa MHOTOKACKAIHbIX CEJIEKTUBHBIX
YCWINTENEH HAa IPUMEPE CXEMBI C OJHOKOHTYPHBIMHU HACTPOEHHBIMU B PE30HAHC KACKAJaMU.

17. TlpeoOpa3oBatenu 4YacToThl. OCHOBHBIE S3JEKTPUYECKHE XapakTepucTuku. OOmas Teopus
npeoOpa3oBaHus 4acTOThI: 000OIIECHHAs CTPYKTypHas cxema NpeoOpaszoBarelis, YpaBHEHUS MPSMOTO H
obpartHOTrOo Mpeodpa3oBaHMs.

18. [ToOouHbIe KaHATBI IPUEMa CYNEePreTepOJMHHOTO PATUOIIPUEMHIKA, HEOOXOAUMOCTD U CIIOCO-
OBl OOPBOBI C HUMH.

19. Cyneprerepoaunsbie cBUCTHI. CBUCTAIIME TOUYKH HACTPOMKU. MeETOAbl yMEHBIIIEHUS CyTepre-
TEPOJUHHBIX CBHCTOB.

20. Cxembl ipeoOpa3oBareiell YacTOThl: TPAH3UCTOPHBIN CMECUTeNb, TUOJHbIN OanaHCHBINA cMe-
CHTEIb, IBOMHBIC OaTaHCHBIC CMECHTENH. JJOCTOMHCTBA OaTaHCHBIX CMECHUTEIICH.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

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

CTpyKTypHBIE CXeMbl pajrokaHaioB. MecTo U (yHKIMU NPUEMHUKOB B panuokaHanax. Kimaccu-
¢ukanus PIIpV. Pannocurnansl, painonoMexu U 3JIEKTPUUYECKHE IIYMbI (aHAJTUTHUYECKOE, BPEMEHHOE U
CIIEKTPAJIbHOE IPEJCTaBICHUE CUTHaIOB M moMex). CtpykrypHble cxembl PlIpV: mpsamoro ycunenws,
psIMOTO TIpeoOpa3oBaHus, cyneprerepoanHuoro. O6paboTka pagnoCcUrHaioB B npuéMHnKax. OCHOBHBIC
aneKTpudeckue xapaktepuctuku PIIpY: uyBcTBUTENbHOCTD M H30MPATETBHOCTD.

CxeMmbl, XapaKTEepUCTUKU U (QU3MYECKas pean3alys YacTOTHBIX (DUIBTPOB, NMPUMEHSEMBIX B
IPUEMHHUKAX B PAa3JINYHBIX IHMANIa30HAX 4aCTOT.

DNEeKTpUYECKHUE 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, NEPEKPECTHAS MOLYISALNSA, HUHTEPMOLYJISILMSL, BTOPUYHAS MOAYJALMSA) B YCWIMTENAX paaroya-
CTOTBI.

Haznauenue, npuHUMD JOEHCTBUS, CXEMbl U XapaKTEPUCTHKH IpeoOpas3oBaTeseil 4acToThl (am-
IUIMTYJHO-4AaCTOTHAsl XapaKTEPUCTHKA, JONOJHUTENbHbIE KaHAJIbI IPUEMA, YACTOThI UX U KOA(PPUIUECHTHI
nepenaun). Beibop nmpomexyTouHoil yactotTsl. J[BoifHOe mpeoOpa3zoBaHue 4acTOThl. TpeOoBaHMS K am-
IUIMTYE HANpsOHKEHHsI 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 POMEKYTOUHON YacTOThI (KOA(PPHUIUEHT YCH -
JICHUS], aMIUTUTYJHO-4aCTOTHbIE U aMIUIUTYHbIE XapaKTEPUCTUKH). VICKaXeHHsI CUTHAJIOB B YCHIJIMTENSX
IIPOMEKYTOYHOM YaCTOTHI.

Haznauenue, cxeMbl, IPUHIUN ACHCTBUS, XapaKTEPUCTUKU aMIUIMTYIHBIX JAETEKTOPOB (K0d3ddu-
LIMEHT IIepe/lau, NETEKTOpPHAs U aMIUIMTYAHO-4aCTOTHAs XapaKTepUCTUKH). JIMHEHHble U HEIMHEUHbIE
HCKaXEHHs CUTHAJIOB B aMIUIUTYIHBIX JeTeKTopax. CXeMbl U XapaKTepPUCTUKH UMITYJIbCHBIX M MUKOBBIX
JETEKTOPOB.

CxeMmbl, IpUHIUI AeUCTBUA, KOI(PPUIMEHTHI Nepeadn, AeTEKTOPHbIE XapaKTEPUCTUKU (a30BBIX
Y YaCTOTHBIX JETEKTOPOB U UCKa)KEHUSI CUTHAJIOB B HUX.
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[TpuHIMIT NENCTBUS, CXEMBI U XapaKTEPUCTUKU PYYHBIX U aBTOMAaTUYECKUX PErylupoBok B PIIpVY:
4acTOThl (HACTPOMKM Ha 4acTOTy CHTHaJa), YCWJIEHUS M TOJIOCHI, MOJICTPOWKHM 4YacCTOThl IETEPOAMHA.
BnusiHue perynupoBOK Ha UCKa)KEHUSI CUTHAJIOB B IPUEMHUKAX.

PasHOBHIHOCTH MOIYJISLIMM, TPUMEHSIEMBIE B Y3KOIOJIOCHBIX, ITUPOKOIIOJIIOCHBIX M CBEPXIIUPOKO-
MOJIOCHBIX CHUCTeMax IM(POBOH cBs3U. AMIUIUTYyAHAs, (a3zoBas, yactorHas MaHumymsius (ASK, PSK,
FSK), muddepennmansuas ¢azo-sas manunymsinus (DPSK), moxymsmus 6e3 paspsiBa daser (CPM),
KBajipatypHas aMrutyaHas moaysinus (QAM), OFDM- monyinsiiys, BpeMSUMITYIbCHAsE MO-TYJISILIUS.

KanansHoe komupoBanue: M-apHas nepejada CUrHala, aHTUIIOJHBIE CUTHAJIBI, OPTOTOHAJIbHBIE
curHainsl, ColocTaBlI€HHE BIUSHUS IIYMOB B KaHaje MepeAayd Ha KauyecTBO IEPEAaBAEMOI0 CUTHala B
aHAJIOTOBBIX M IU(QPOBBIX cucreMax. OIMHOYHBIE U TPYNIOBbIE OMMUOKH. THIIBI 3alUTHI OT OIIMOOK.
YMeHbIIeHHE KOJIMYECTBa OMMOOK go0aBieHreM H30bITOYHOCTH. Teopema Illennona. Ilpomycknas
CHOCOOHOCTH KaHauia cBsi3u. CBEPTOUHOE KoqupoBaHue. CKpeMOIMpOBaHUE.

* Crnenuuka BAMSIHHSI 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 uckaxxeHnii AUX n @YUX. OueHka nckaxeHU B KaHajie niepefauul. TpaHCBEpCaAIbHBIE, PEKYPCUB-
HBIE KOp-PEKTOphI. Pa3nenenne cuMBOIOB.

JlonmycTumble ypOBHH IM(PPOBBIX CHUTHAJIOB IS Pa3IMYHBIX BUAOB MOIYIALUU. MeToasl u3mepe-
HUS HEJIMHEMHOCTH Npeo0pa3oBaHMs: U3MEPEHHE UHTEPMOIYISILUM (IByX4aCTOTHBIA METO, METOJ] C UC-
MI0JIb30BAaHUEM II0JIOC IlIyMa), METOJbl UCCIIEOBAHMS HEIMHENHOCTH C MCIIOJIb30BAHUEM CBEPXIIMPOKO-
IIOJIOCHBIX TECTOBBIX CUTHAJIOB.

14.1.5. Tembl foMalIHKUX 3aaHUH

HcxonHble JaHHBIE 1S IOMAILHETO 3a1aHUS:

1. Jlana cTpyKkTypHas cxema CyINepreTepoauHHOrO paauoBemiareasHoro npuemuuka (CI-PBIT)
AM-curHasnos, a Takxe ee CAD-Monens B cpene Multisim-12.

2. NHnuBUAyaIbHOE TEXHUYECKOE 3aJJaHNEeEe HAa KYpPCOBOM MPOEKT KAXIAOMY CTYIACHTY, 3aJaH 4a-
CTOTHBIH quanazoH juid paspadbotku CI'-PBII no npuemy u o0paborke AM-curHaios.

3. Omnpenenensl TpeboBanust 'OCT 5651-89 na uzbupatenvHocts CI'-PBII mo cocennemy u
3epKaJIbHOMY KaHaJlaM.

4. B COOTBETCTBHM C MHIUBUAYAIbHBIM 33/IaHUEM KaXKJIbIM CTyAeHTOM paspadoransl CAD-mone-
71 GJIOKOB IIMPOKOIOJIOCHOTO MPECeNieKTopa, a Takke Tpakta YITY.

3aganue:

1. Bocnosp30BaBIINCh NpeiokeHHON npenoaaBateneM madnonom CAD-mozenn cxembl CI'-
PBII, anontuposats ee k TpedoBanusm T3-KII.

2. C nomompto pazpabotannoit mogenu CI'-PBII npoBectu uzmepenue n3oMpaTeabHOCTH MO CO-
CeHEMY KaHaJly U MPOBEPHUTH €€ Ha cooTBeTCTBUU ¢ TpeboBanus ['OCT 5651-89.

3. C nomomsto paspaboranHoii mozxenu CI-PBII mpoBectu u3MepeHue HU30UpaTeIbHOCTH IO
3epKAIbHOMY KaHaJy U MMPOBEPUTH €€ Ha cOOTBeTCTBUU ¢ TpeboBanus ['OCT 5651-89.

4. ITpouszBectu aganrtanuto norydyeHHoi CAD-monenu k tpedoBanusm ['OCT 5651-89 u T3-KIIL.

14.1.6. Bonpocs! 1ugdepeHIIUPOBAHHOIO 3a4eTa

ITycts Touka kommpeccunn KP1ab PIIpV, , paGoraromero B auamazone KB-12, paBra 15 nbwm.
OnpenenuTh TMHAMUYECKUH JHana3oH NpueMHUKa DO nprueMHuKa 1no 6JOKUPOBAaHUIO, €CIIM MPUEMHUK
COIJIacOBaH C aHTEHHOM ¢ comnpotuBieHreM 50 OM, a mepBbIil KacKaJl BBICOKOYaCTOTHOTO TPAKTa BBIMOJ-
HeH Ha Mukpocxeme OY 3554AM. Kak uzmenurcs Benuunna D3 eciiu PIIpVY cHaGxen cuctemoii aBToma-
THYECKON perynupoBku ycwieHus (APY) ¢ rinyOunoi perymupoBku 50 nb, mpu M3MEHEHUU BXOIHOTO
curana Ha 10 gb. Ilpemioxure cxeMOTEXHUUECKUI BapuaHT Takoro cuctembl APY ¢ ncnonb3oBaHuemM
OV ¢ ympaBnsieMbiM ycuiieHneM. OrieHuTe ee ObICTPOACHCTBUE M MPUBEACHHBIM KO BXOIY IMPUEMHHUKA
ypoBeHb 3anepxkku APY. Pesynsrat cumynuposats B CAIIP

14.1.7. Tembl 1a00paTOpHBIX padoT
HccnenoBanue BXOOHBIX Ienel
HccnenoBanue yCunuTels paguodacToThl
WccnenoBanne nmpeodbpa3oBaTesss 4acTOTHI
HccnenoBanne aMIiuTyJHOTO IE€TEKTOPA
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14.1.8. Tembl KypCcOBBIX POEKTOB / KypCOBBIX padoT

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

Haznauenwue: ObITOBOI palno3IeKTPOHHBIN anmapaT MpeAHa3HaueH A IpueMa U BOCIIPOM3BEie-
HUSI paIMOBENIaTeNIbHBIX MporpamM B cooTBeTcTBUM ¢ ['OCT 5651-89

1. McxonHble JaHHBIE K TIPOEKTY:

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

1.2. YcioBus sKCIulyaTtaluy - CTallMOHAPHBIN;

1.3. I'pynna Cl10KHOCTH - BBICIIIAS;

1.4. UyBCcTBUTENBHOCTD, OTPaHUYEHHAS IITyMaMH,

MIPY OTHOIIICHWH CUTHAJI/IIIyM He MeHee - 20 n1b

10 HAIIPSDKEHUIO CO BXOZA JUIsl BHEILIHEN aHTEHHBI,

MKB, He xyxe - 30;

1.5. OnHocurHanpHasi U30MPaTENFHOCTD IO COCEAHEMY KaHATY

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

1.6. OnHOCHUTHANIbHAS U30MPATENLHOCTD MO

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 tuiarpopma cTpykTypHoit cxembl PBII - ananoroBwiii nHQpaIuHHBIN TpH-
€MHHK C C TEXHOJIOTHEH MporpaMMHoO-onpeaessiemoro paauomnpuema (Software Defined Radio).

2. Ilepedyern BOMPOCOB, OICKAIINX pa3pabOTKe:

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

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

Yceunurens BBICOKOW 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. llpuHIMNManbHas 1 MOHTaKHasi CXEMbI IEPEYMCIIEHHBIX BBIIIE KACKaJ0B MPUEMHUKA, BBIIIOJI-
HeHHbIe B cucteme P-Cad.

3.3. [lepeueHb >1€MEHTOB.

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

4. IlepeueHnb 00s3aTETLHBIX YEPTEIKEH:

3.4. CtpykTypHas cxeMa NpuEMHUKA;

3.5. [IpunnunuansHas cxema npecenekropa u [IpY npuémuuka,

3.6. IlepeueHb JI€MEHTOB.

5. CIUCOK JTUTEpaTyphI:

4.1. bakees [I.A., lypos A.A., Unstomko C.I', MapkoB B.A., [Tappéukun Ilpuem u obpabotka
uHpopmaruu: KypcoBoe nmpoekTupoBaHue yCTPOHCTB mprema 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. Iloxn penakuuneit ®omuna H. H. Paguonpuém -
HBIE YCTPOMCTBA: yueOHUK 1715 BYy30B.— M.: «l opsiaast muuus» - Tenexom, 2007. — 520c.

Tema npoekra: beITOBOH paguosemaTenbHblid npueMHUK b-PBII).

Haznauenue: ObITOBOM paan03JeKTPOHHBIN anmapar npeaHazHaueH JUid IpueMa U BOCTIpOU3Bee-
HUS paguoBelaTeabHbIX nporpamm B cootBeTcTBUM ¢ 'OCT 5651-89

1. McxonHble TaHHBIE K TPOEKTY:

1.1. quamna3on gactot - KB (3,65-3,800 MI 1);

1.2. YcnoBus sKCIuTyaTalmu - CTalldOHAPHBIN;
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1.3. I'pynna cli0)XHOCTH - BbICIIIAS;

1.4. YyBCTBUTEIBHOCTD, OTPAHUYECHHAS IIIyMaMH,

IpY OTHOIICHWHU CUTHaJ/IIyM He MeHee - 20 1b

10 HAIPSDKEHUIO CO BXOZA ISl BHEIIHEH aHTEHHBI,

MKB, He xyxe - 30;

1.5. OgHocurHanpHas U30MPATETHLHOCTH IO COCETHEMY KaHay

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

1.6. OnHOocurHambHAsT U30UPATEITHHOCTD TI0

3epKajJbHOMY KaHaiy, 1b, He menee: 30

1.7. I'myOuHa pyuHO# peryaupoBKu ycuienus, 1b - 50.

1.8. [leficTBuE py4yHOU aBTOMAaTHUECKOM PEryIMPOBKH YCUIICHHUS:

M3MEHEHHE YPOBHS CUTHaja Ha Bxoze, ab, - 30

M3MEHEHUE YPOBHSI CUTHAJIa Ha BBIXOAE,

b, "e 6oxee - 10

1.9. Texnonoruueckas mwatdopma cTpykrypHoit cxemsl PBII - ananoroBblii nH(ppaIuHHbIN MpH-
E€MHHUK C C TEXHOJIOTHEH MporpaMMHO-omnpeensiemoro paaguonpuema (Software Defined Radio).

2. IlepeueHb BONPOCOB, MOAJIESKAIINUX pa3paboTKe:

2.1. Pa3paboTKy CTPYKTYPHOI CXEMBI PAIUOTIPUEMHHKA U €€ 3CKU3HBIN PacueT;

2.2. DNEeKTpUYECKUN pacueT NMPUHLIUIHUAIBLHONW CXeMbl U CUMYIISIIHs paboThl B cpere K.-i1. CAD-
CUCTEMBI CJIETYIOIUX OJIOKOB MPUEMHHKA:

Yeunureins BICOKOW 4acTOThI U npecenekrop PBII;

[TepBrrit mpeoOpa3oBaressb;

OuibTp yCWINATENSA IEPBOM MPOMEKYTOUHON YaCTOTHI;

2.3. CpaBHEHME PaCUETHBIX XapaKTEPUCTHUK MPUEMHHUKA C 3aJaHHBIMU T3.

3. Ilepeuenp 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 JIEMEHTOB.

2.4. Tononornueckas cxema 1 AUX [TAB-dunbTpa.

4. Ilepedenp 00s13aTENbHBIX YEPTEXKEH:

3.4. CtpykTypHasa cxeMa NpuéMHUKa;

3.5. [lpunnunuansHas cxema npecenekropa u IIpH npuémnuxa,

3.6. [lepeueHpb >1€MEHTOB.

5. Criucok nureparypsl:

4.1. bakees [[.A., lypo A.A., Unptomko C.I'., MapkoB B.A., ITapp&nkun IIpuem u o6paboTka
uHpopmanun: KypcoBoe mpoekTHpoBaHue YCTpOMCTB npuema u o0paboTku uHpopmanuu: YuebHoe 1mo-
cobue. [Terponasnobck-Kamuarckmii. 2007.

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

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

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st nun ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmulie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbsI 1 HHBAJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBaHme 10 BOIIpPoOcaMm K 3aueTy, | [IpenmyiecTBeHHO yCTHas TPOBEpKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHaJIaM Jisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYyCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M MHBAJIMJAM YBEIMYUBAECTCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yJaroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBAaHUS PE3YIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeaocTaBieHue nHpopmanun B Gopmax, aaanTH -
POBAHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

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

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIlOB.
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