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

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
YerpoiicTBa npueMa U 00pad0TKU CUTHAJIOB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpasnenHocts (npoduis) / cneuuanuzanus: PaauorexHmyeckue cpeacTBa Inepeaadyu, npuemMa M
00padOTKM CUTHAJIOB

®opma o0ydeHus: OUHaA

@akynpereT: PT®, Pagnorexunueckuii paxyabrer

Kadenpa: TOP, Kagenpa TeiekoMMYHHKAIUI 1 OCHOB PAaTUOTEXHUKH

Kypc: 3, 4

Cemectp: 6, 7

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 6 cemectp 7 cemecTp Bcero Enunuiet
1 | Jlekuun 32 0 32 4acoB
2 |IlpakTHueckue 3aHATUSA 32 14 46 4acoB
3 | JlaGopaTopHbie pabOTHI 16 0 16 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 0 10 10 4acoB
(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuToOpHBIX 3aHATHI 80 24 104 4acoB
6 | CamocTtosTenpHas pabora 28 48 76 4acoB
7 | Bcero (6e3 3x3ameHa) 108 72 180 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 0 36 JacoB
9 | OOmas TpyI0eMKOCTh 144 72 216 4acoB
4.0 2.0 6.0 3.E.

Ok3ameH: 6 cemecTp

V‘mn(\nr\r\fr AnaaVYa¥Yal sl / VA VsaVa¥aSrXsTesd ﬂORI\’T‘f)' ’7 I‘Dllﬂl"l")
K YPEOBOH-HPOCKT-/IYPEOBA-PAOOTa——ceMecs
OKyMEeHT MOATMCAaH TPOCTO 3IEKTPOHHOV MOANMCHIO
VHdbopmaius o Biagesblie:
OUO: [lenyriaHoB A.A. Tomck 2018
HoisxkHOCTh: PekTop
Hata mognucanus: 23.08.2017
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:

c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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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) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl PCC « _ » 20 rona, mpotokon No
PazpaboTunk:
npodeccop kap. PCC 3. B. CemeHos

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

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

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

TOP A. A. Tenbuep
OKCIEPTHI:

Crapumii npenojaBarens Kagenpbl
PaZMOdIIEKTPOHUKH U CUCTEM CBSI3U

(PCO) 10. B. 3enenenkas
JlouieHT Kadeappl TeIeKOMMYHHUKA-
i 1 ocHOB paguotexHuku (TOP) C. U. boromosnoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dopMHupOBaHUE y CTYACHTOB Oara)ka 3HAHWH W HABBIKOB, HEOOXOAWMBIX JISi MPOEKTHPOBAHUS
yCcTpoHcTB npuema u oopadotku curnanos (YIIOC).

1.2. 3agaun IMCHMIIINHBI

—  W3YYEHHE PA3HOBUIHOCTEU CTPYKTYPHBIX CXEM NMPHUEMHHUKOB, 001acTeil NX IPUMEHEHUSs, TIpe-
UMYIIECTB U HEIOCTATKOB;

—  HU3y4deHue 3eMeHToB U y310B YIIOC;

— HU3y4YeHHue aBToMaTtudeckux perynmupoBok B YIIOC;

— U3yYeHHE OCOOCHHOCTEH MOCTPOEHHS YCTPOWCTB MpHema HH(pOpMaluu, NepeqaBacMon B
b po-Boit popme;

—  H3y4YeHHe 0COOCHHOCTEW YCTPOUCTB MpHUeMa ITyMOIIOA00HBIX CUTHAJIOB;

—  U3YYCHHUE TEOPUH U TEXHUKHU U3MEpPEeHUN TexHuyeckux xapakrepuctuk YIIOC.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctumuna «YcerporicTtBa nmpuema U 00padotku curnanoBy (b1.B.OJI.5) otHocurcs k 6moxy 1
(BapuaTHBHAS YaCTh).

[TpenmecTByOUMMH AUCHUILTMHAME, (OPMUPYIOIIMMH HayaJlbHbIE 3HAHUSA, SBIAIOTCS: OCHOBBI
Teopuu 1ened, PaguoaBTomarnka, PangnorexHudeckue 1enu M cuUrHaibl, CXeMOTEXHUKA aHAJIOTOBBIX
AIIEKTPOHHBIX YCTPOWCTB, YCTpoWCTBa reHepupoBaHus U (opmupoBaHus curHaios, L{udpoas oGpa-
00TKa CUTHAJIOB, DIIEKTPOIMHAMUKA U PACIPOCTPAHEHUE PAJUOBOJH.

[Tocnenyromumu AMCUUITIMHAMHU SIBIIsIOTCS: [IpoekTpoBaHue CpeAcTB mepenayu, nmpuema u oo-
pabotku curnanos (['TIO-4), PagunorexHudeckue CUCTEMBI.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-5 ciocoGHOCTBIO OCYIIECTBIATH COOp U aHATU3 UCXOAHBIX JaHHBIX JUIS pacdeTa U MpOoeK-
TUPOBAHUS JeTallel, y3JI0B U YCTPONCTB paJUOTEXHUYECKUX CUCTEM;

— TIK-7 crocoOHOCTBIO pa3pabaThiBaTh MPOEKTHYIO W TEXHUYECKYIO JOKyMEHTAlHIo, 0hopM-
JSATh 3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKUE paOOTHI;

B pe3ynbraTe u3ydeHust JUCIUILUIMHBI 00Y4aIOLIUICs TODKEH:

— 3Hath oOsactu npumeHeHus YIIOC, pa3sHOBUIHOCTH CTPYKTYPHBIX CXEM HPUEMHHUKOB,
ocHOBHBIE 371eMeHTHI U Y376l YIIOC, ocoGeHHOCTH aBTOMaTHYeCKUX peryaupoBok B YIIOC, ocobeHnHO-
CTH IOCTPOCHHS YCTPOMCTB MpreMa HH(POpMaIiH, repeaaBaeMoii B u(ppoBoii popme U ¢ mpruMeHEHHEM
IIyMOITOI00HBIX CUTHAJIOB, TEOPUIO M TEXHUKY U3MEpPEHU TeXHUUeCcKuX Xxapakrepuctuk YITOC.

— yYMeTb CUHTE3UPOBATh CTPYKTYPHYIO U IPHUHLMIINAIBHYIO CXEMY IPUEMHHUKA, pPaCCUUTHIBATDH
OCHOBHBIE ITApaMETPHI €T0 Y3JI0B UCXO/Is U3 TPEOOBAaHUI TEXHUUECKOrO 3a/1aHus;

— BJaJleTh HaBBIKaMU BhIOOpA MapaMeTPOB U pacdyeTa OCHOBHBIX XapaKTEPUCTHUK SJIEMEHTOB U
y3noB YIIOC.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cOCTaBIsAeT 6.0 3aUeTHBIX eIMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Z.gf.ﬂl/l.]_[a 4.1 — TpynoeMKOCTh JUCHUILIMHBI
Bunel yueOHOM nesTeNbHOCTH Bcero uacos CemecTpsl
6 cemecTp 7 cemecTp

AynuTtopHble 3aHATHUSA (BCETO) 104 80 24
Jlexuun 32 32 0
[IpakTnueckue 3aHATHS 46 32 14
JlaboparopHbie pabOTHI 16 16 0
KonTpoas camocTosTensHON paboThl (KypcoBOH 10 0 10
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MIPOEKT / KypcoBast paboTa)

CamocTosiTenbHas paboTa (Bcero) 76 28 48
BrinonneHne KypcoBoro npoekra / KypcoBon 42 0 42
paboThI

OdopmieHue oT4eToB 110 Ja00paTOPHBIM 9 9 0

pabotam

[IpopaboTka IeKIIMOHHOTO MaTepralia 7 7

[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSIM, 18 12

ceMHUHapam

Bcero (0e3 ax3aMeHa) 180 108 72
Iloaroroska u ciaya sK3aMeHa 36 36 0

OO6miast Tpy1I0€MKOCTb, 4 216 144 72
3auetHble EauHunnl 6.0 4.0 2.0

5. ConepsxkaHue TUCHUTLIMHBI

5.1. Pa3znesnl JUCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCIUITITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHATUH

= o = S § 3 =
o - =) o 8 o = 5
T = QO ar 0] S = O T
P s S s FoS 20
HasBanus pa3nenoB IUCHUIIIMHBI i ® o, = Q. o O & &
= 5 © = s 5 0 =
(=¥ lc:‘“ = 8 2 9 & g
= e g =
6 cemecTp
1 OGnactu npUMeHeHus!, BUbI IPU- 4 2 0 0 2 8 |TIK-5, [IK-7
HHUMaeMbIX CUTHaJIOB U 3a1aun YIIOC
2 Pa3HOBUJIHOCTHU CTPYKTYPHBIX CXEM 4 8 4 0 6 22 |IIK-5, TIK-7
MIPUEMHUKOB, UX 00JIaCTH pUMEHe-
HUS, IPEUMYIIECTBA U HEJJOCTATKU
3 DnemenTsl U y3i1bl YIIOC: BXogHbIE 6 10 8 0 6 30 |TIK-7
LEMH, CeJICKTUBHBIC YCUITUTEH,
npeoOpazoBaTeNu YaCTOTHI, JCTEKTO-
pbI
4 ABTOMaTHYECKHUE PETYIUPOBKU B 4 2 0 0 3 9 |IIK-7
VYIIOC: aBTromMaTnuecKasl peryJmpoBKa
YCUJICHUS, aBTOMAaTUYECKast
MOACTPOMKA YAaCTOTBI
5 OcoOGeHHOCTH TTOCTPOCHUS 8 4 4 0 6 22 |TIK-7
YCTPOUCTB npreMa HH(pOpMaIuH,
nepeaaBaemMoit B rudpoBoit popme
6 OcoOEHHOCTH TTPUEMHBIX 2 2 0 0 2 6 |TIK-7
ycrpoiicts ¢ LITIC. CormacoBaHHbIiM
U KOPPETSLUOHHBIN TpuemM
7 Teopusi U TEXHUKA U3MEPEHUS TEX- 4 4 0 0 3 11 |[TIK-7
HU4eckux xapakrepuctuk YIIOC
Hroro 3a cemectp 32 32 16 0 28 108
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7 cemecTp

8 OcobeHHOCTH Cpe/bl MPOCKTUPOBA- 0 2 0 10 2 4  |TIK-5, TIK-7
Hust AWR Design Environment u
OCHOBHBIE TIPHEMBI pabOTHI ¢ HEi
9 Ocobennoctu cpenst LabVIEW u 0 2 0 2 4  |TIK-5, IIK-7
OCHOBHbIE NPUEMBI pabOTHI C HEH
10 Annapatnas iatgopma Universal 0 2 0 2 4  |IIK-5, IIK-7
Software Radio Peripheral
11 UnauBuayanbHas paboTta B COOT- 0 8 0 42 50 |IIK-5, IIK-7
BETCTBUU C 33/IaHHEM Ha KypCOBOM
IPOEKT
Hroro 3a cemectp 0 14 0 10 48 72
Uroro 32 46 16 10 76 180
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
CopneprkaHue pa3zienoB TUCHUILIKMH (TI0 JIEKIUSAM) IPUBEIECHO B Tabnuie 5.2.
Tabmuia 5.2 — ConeprkaHue pa3faesnoB JUCHUIUIAH (10 JICKIHSIM)
3 3 £
3 s 5
Z = 5
Ha3zBanus pasznenos CopeprkaHnue pa3aesnoB TUCHUATITAHBI (110 JICKITUSM) 2z 25
o E
= 2 3
Y 9 2
= S
6 cemecTp
1 OGnactu npumenenusi, |1 Mecto YIIOC B cucteme cBs3u.2 Obmactu npu- 4 [IK-5, TIK-
BHJIbI IPUHUMAEMBIX Menenus YIIOC.3 3apaun YIIOC.4 Bunbl npunumae- 7
CHTHAJIOB M 3aJa4u MBIX curHanoB: AM, UM, ®M, PSK, FSK, QPSK,
YIIOC OQPSK, MSK, OFDM.
Hroro
2 PazHoBUIHOCTH 1 OGmiast cTpykTypHas cxema npueMHuka.2 [Ipuem- [IK-7
CTPYKTYPHBIX CXEM HUKHU TpsIMOTO AeTekTupoBanud.3 [IpueMHuky nps-
IPUEMHHUKOB, UX 00sacTu |Moro ycuieHus.4 CyneprerepoanHHbIE TPUEMHUKY.
NPUMEHEHUS, Bb160p 4acTOThl HACTPONKU TeTEPOMHA OTHOCUTEINb-
IpeuMyIlecTBa U HO YacTOTHI CUTHANA, 00pa30BaHKe TOOOYHBIX KaHa-
HEIOCTaTK! 70B npuema u 6oprda ¢ Humu.5 Uudpaaunsele npu-
eMHHUKHU.6 CynepreTepoiuHbl ¢ HECKOIbKUMU Npeo0-
pazoBaHUsAMH 4acToThl. 7 [IpueMHuKH psiMOTO Tpeod-
pazoBanus. [IpuemHIKN npsMoro npeoOpa3zoBaHUsI
0e3 DAIIY rerepoauna.8 [IpuemManky ¢ udpoBoi
o0paboTkoii curaanos. [IporpamMmmHo-onpeenseMoe
paauo.
Hroro 4
3 DnemMeHTHI U y3I1bl 1 Ilpuemnsle anTeHHb1.2 Bxoanble nenu. CxeMoTex- IK-7

VIIOC: BxomHBIC HICIIH,
CEJICKTHBHbBIE YCUITUTEIH,
npeoOpazoBaren
Y4acTOTHI, IE€TEKTOPHI

Huka. ObecneyeHre n30MpaTeNbHOCTH MO MOOOUYHBIM
KaHayaMm npuema. [IpuHiunel pacyera kodppuIreH-
TOB BKJIFOUEHUS B aHTEHHYIO IIeTlb U B LIEMb OCIEAY-
o1ero kackazaa. [lepectpolika BXOA-HOM LIETIH 110
nuanasony. 3 Yeunurenu paauodactotsl (YPY). YPY
KaK y3€J1, OIPEIEISIIOIINNA YyBCTBUTEIBHOCTD MTPH-
€MHUKa, orpanndeHHyto mymamiu. [lymsr B YIIOC n
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ux xapakrepuzanusa. Cxemorexuuka ¥YPY.4 Yeunure-
JIY IPOMEKYTOUHOM yacToThl.S [IpeoOpazoBarenu ya-
cToThl. Hennuelinple nCKaXXeHus B MpeoOpa3oBaTeisix
YaCTOThI M UX Xapakrepuzanusi. CXeMOTeXHUKa
npeoOpasoBareneit yactoTel. banancHsie mpeobpaso-
BaTenH 4acToThl. [IpeoOpasoBarenn 4acToTsl ¢ (a3o-
BBIM I10/IaBJIEHUEM 3€pKAIIBHOTO KaHaua.3.6 OuibTphl
B YIIOC. O6ecnieueHne n30UpaTeIbHOCTH MO COCE/I-
HeMy KaHaly. Pactipenienennas u cocpeioToueHHast
n30MpaTeabHOCTh. AnnpokcumMarun AUX GuibTpos.
LC-¢bunbtpsl, mbe3031eKTpHUecKie PUIBTPHI,
(GUIBTPHI HA TTOBEPXHOCTHBIX AKyCTUYCCKUX BOJTHAX.
AKTHBHBIE QUIBTPHI.3.7 ABTOTEHEPATOPHI M CHHTE3a-
TOPBI 4YaCTOTHI

Hroro
4 ABTOMaTnveckue 1 ABromaruueckas perynipoBka ycuienus (APY). 4 [IK-7
perymupoBku B YIIOC: | CtpykrypHble cxembl APY. Ocradernas APY. OcHos-
aBTOMaTH4ecKas HBIE XapaKTepUCTUKH U napameTpsl APY. [IpuHnnmnu-
pEryJIMpoBKa yCUJIEHUS, |aJIbHbIE cXeMBI y3710B APY.2 ABTOMaTnueckas
aBTOMaTHYECKas noacTpoiika u cuHTe3 4actoTel B YIIOC. Cucremsl
MIOACTPOMKA YaCTOTBI ®AITY.3 BoccraHoBIEHHE TAKTOBOM YaCTOTHI B NIPH-
e€MHHUKaX HH(POBBIX CUTHAJIOB.
Hroro 4
5 OcobeHHOCTH | BausiHue TMHEHHBIX UICKAXKEHUH CUTHAJIOB B MPUEM- 8 [1K-7
MIOCTPOEHUS YCTPOMCTB | HUKAX IU(PPOBBIX CUTHATIOB. MeXCUMBOJIbHAS HHTEP-
npuemMa HHGOPMAIIHH, (dbepennus u 6oproa ¢ Heil. Koppekius TuHEHHBIX Hc-
nepe1aBacMou B KaKeHU.2 BiusiHue n XxapakTepu3anysi HETUHEHHbIX
dpoBoit popme UCKa)XEHUH B MPUEMHHUKaX [IM(PPOBBIX CUTHAJIOB.3

Bnusiare mrymMoB B MpUEMHHKAX UG POBBIX CUTHAJIOB.
JLKATTED U €ro XapakTepu3anusl.

HUroro 8

6 OcobeHHocTH 6.1 IIpreM mymMonog0OHbBIX CUTHAJIOB C UCIIOJIb30Ba- 2 IIK-7
MIPUEMHBIX YCTPOICTB ¢ | HHUEM KoppesnsiTopoB.6.2 [Ipuem mrymMonogo0HbIX CHUT-
HITIC. CornacoBaHHBI| U | HAJIOB C UCIIOJIb30BAaHHEM COTTIACOBAHHBIX (DHIIBTPOB.
KOPPENSAUOHHBINA TPUEM

Hroro

7 Teopus 1 TEXHUKA 1 MHTerpupoBaHHble U3MEPUTENBHBIE CHCTEMBI Ha 4 [IK-7
HU3MepeHus TexHuueckux |ocHoBe miatdhopmbl PXI nu LabVIEW.2 M3mepenue
xapakrepuctuk YIIOC OJTHOCUTHAJIBHOM n30upatenbHocTH.3 M3mepenne
YyBCTBUTEIBLHOCTH, OTpaHuYeHHON mymamu.4 N3me-
pEHHE HEJTMHEWHBIX UCKa)KEHUI, MHOTOCUTHAIbHON
M30MPaTebHOCTH U IMHAMUYECKOTO Ihana3oHa

YIIOC.

Hroro 4
Hroro 3a cemectp 32
Hroro 32

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U obecneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIC CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUILTNHAPHBIC CBSI3U

No paznenoB naHHOM NUCHMIUIAHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUEeHHE
Hanmenosanue 00eCTIeYMBAIOIINX M 00eCIIeUNBACMbIX AUCITUTLIHH
IUCLIUILINH
1 2 3 4 5 6 7 8 9 10 11
[IpeamecTByromue JUCHUTIITUHBI
1 OcHOBBI T€OpUU 1ieTeH + + +
2 PagmnoasTomMaruka +
3 PaguoTrexHUYecKue n n N n n N "
LM ¥ CUTHAIBI
4 CxeMOTeXHHKa aHaJo-
TOBBIX JIEKTPOHHBIX + + +
YCTPOMCTB
5 YcrpoiictBa reHepupo-
BaHUA U GOPMUPOBAHUS + + +
CUTHAJIOB
6 Llndposast 06paboTKa
Lucpp P + + + + + + +
CUTHAJIOB
7 DnexTpoAHaAMUKa U
pacrpocTpaHeHUE paauo- + +
BOJIH

[Tocnenyromiye TUCHUTIITUHBI

1 IIpoexTupoBaHue
CPEICTB Iepeaay, Ipue-

+
Ma ¥ 00pabOTKH CUTHAJIOB
(I'TIO-4)
2 PagnorexHu4ecKue cu- n n
CTEMBI

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX PH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TPH HW3yYCHUHW AWCIMILIMHBI, W BHJOB 3aHATHU
MPEICTAaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU TUCHUUILIAHBI, U BUJOB 3aHS -

THH
< Bunrwl 3ansatuit
= —
3 . & :
) O O
g i 3 8 E S DopMbI KOHTPOJIS
S = = g = =
) (oF I_C_j o <
R~ = O @)
A
IK-5 + + + + KontponpHas pabdora,

OK3aMmeH, 3aluTa Kyp-
COBBIX IPOEKTOB / Kyp-
COBBIX paboT,
KoncynerpoBanue,
Pacuetnas paborta, Tect
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ITK-7 + + + + + KonTponpHas padora,
Ok3ameH, OTYET 110 JIa-
OopaTopHoii pabore, 3a-
IIUTa KYPCOBBIX MPOEK-
TOB / KYpPCOBBIX padoT,
KoncynerupoBanue,
PacueTtnas pabora, Tecr,
OTuer 1o KypcoBOMy
MPOEKTY / KypcoBOil pa-
oote

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHbie paGoThl
HaumenoBanue 1abopaTtopHbIX paboT npuBeneHo B Tabnue 7.1.
Tabmuua 7.1 — HaumeHnoBanue 1a00opaTopHbIX padboT

A v s
= 2 E
3 ==
g 2 5
HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
: 2 s
> Q=
a o g
= S
6 cemecTp

2 PazHoBuaHOCTH N3yyenune nporpaMMHO-OIIPEAEIAEMOrO PaIHo 4 IIK-7

CTPYKTYPHBIX CXEM Wroro 4

MIPUEMHHKOB, UX 00JacTh

MIPUMEHEHUS,

IIpEUMYIIECTBA U

HEJ0CTaTKU

3 DneMeHTHI U y3IIbl HccenenoBanue BXOAHOM Lenu 4 IK-7

[TOC: BxoaubIe LEnU

Y1IOC: BxomuEIe nem, N3ydenne npeobpa3oBaHus 4aCTOTHI B CYIEpreTepo-

CENEKTHBHBIC YCUIUTEIN, | 1oy mipHeMHHKE

npeoOpaszoBaTenu

YaCTOThI, JETEKTOPbI Hroro 8

5 OcobeHHOCTH N3yuyenune hopMupOBaHUS UMITYJIBCOB B IIU(POBOI 4 [1K-7

MMOCTPOCHHUS YCTPOUCTB | CBSI3U

npuema I/IH(boPMauHH, Hroro 4

nepesaBacMon B

udpoBoit popme

Hroro 3a cemectp 16

Hroro 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) NpuBeieHo B Tabnue 8.1.

Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A v o=
= 2 E
3 = =5
g > 5

Ha3Banus paznenos HaunmeHoBaHue MPaKTHUECKUX 3aHATUHN (CEMUHAPOB) zF &5
: 2 s
> o =
a B>
= S
6 cemecTp
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1 O6nactu npumenenus, | OOmMe 0COOCHHOCTH U YCIIOBHS CEJICKITUU U yCHIIe- 2 [1K-7
BU/IbI MPUHUMAEMBIX HUS IPUHUMAEMBbIX CUTHAJIOB
CUTHAJIOB M 33141 Hroro 2
YIIOC
2 Pa3HOBUHOCTH CyneprerepoauHubie MpueMHUKHU. [10009HbIE KaHaTIBI 4 I1K-7, 11K-
CTPYKTYPHBIX CXEM npuema u 60pp0a ¢ HUMH. 5
PHEMHHKOB, UX 0G1acTH [TpuemHuKH npsimoro npeodpazoBanus. [I[pueMHuKn 4
MIPUMEHEHUS
PUMCHCHHIA, npsiMmoro nipeodpazoanust 6e3 GAIIY rereponuHa.
IPEUMYILECTBA U
HEIOCTaTKH Hroro 8
3 DnemMeHTHI U y3IIbl Bxonublie nienu. Pacuer ko3¢ GuIMEeHTOB BKIIOUYEHHS B 4 IIK-7
VITIOC: BXogHbIe TIEH, AHTEHHYIO [IETh U B IETh MTOCIEAYIOMIETO KacKaaa.
CEJIEKTUBHbIE ycuauTeny, |[lepecTpolika BXOAHOM Lieny N0 JUana3oHy.
npeoGpasopaten [Ipeo6pasoBarenu yactorsl. HenuHeiHble HCKaXKeHUs 4
HACTOTRL, JICTCKTOPET B IIpeoOpa30oBaTessiX 4YaCTOThl M UX XapaKTepU3aIusl.
Ounptpel B YIIOC. OGecnieuenue n30uparebHOCTH 2
10 COCEHEMY KaHaly.
Hroro 10
4 ABTOMaTnueckue ABTOMaTHUYECKas PETyJIMPOBKA yCUIICHHs. ABTOMAaTH- 2 [IK-7
perymupoBku B YIIOC:  |deckas moactpoiika u cunTe3 yacto-1el B YIIOC. Cu-
aBTOMATH4ECKas crembl OAITY.
PerymMpoBKa yCUICHUS, | pr o 2
aBTOMaTuyecKkas
MOJICTPOMKA YaCTOThI
5 OcobenHoctu MexcuMBoIibHas HHTEp(EpEHIUS B IPUEMHUKAX 2 [K-7
MIOCTPOEHUS YCTPOMCTB | LM(POBBIX CUTHATIOB U O0pbOa ¢ Heil. Bnusaue u xa-
npuema uHpopmanuu, pakTepu3alys HeTUHEHHbIX HCKaKEHUI B IPUEMHU-
IepeaBacMoi B Kax HU(POBBIX CUTHAJIOB.
nppoBoit M
IudpoBoH popme JIxutrep B MpUeMHHUKaX HU(GPOBBIX CUTHAJIOB U €T0 2
XapakTepu3arusl.
Hroro 4
6 OcobeHHocTH Oco0eHHOCTH MPUEMHHKOB IIIyMOTIOI00HBIX CUTHA- [K-7
IIPUEMHBIX YCTPOMCTB C | JIOB.
LTIC. COFJ'I&COBELHHBII/I Y | 1lroro 7
KOpPESLIMOHHBIN IIpUeM
7 Teopus 1 TeXHUKA HHTerpupoBaHHbIE U3MEPUTEIBHBIE CHCTEMBI Ha 2 [IK-7
u3MepeHus TexHndeckux |ocHose miatdopmel PXI u LabVIEW.
xapaktepuctuk YII
apaxteprcTak YIIOC N3mepenne u3bupareabHOCTH, YyBCTBUTEIHHOCTH, 2
HEJIMHENHBIX UCKAKEHUI U JTUHAMHUYECKOr0 AUanaso-
Ha YIIOC.
Hroro 4
Hroro 3a cemectp 32
7 cemecTp
8 OcobeHHOCTH CpeIbI [Moncuctema Visual System Simulator u ocCHOBHBIE 2 IK-5, TIK-
npoekTupoBanust AWR | 0cOOEHHOCTH MOJIETMPOBAaHMS HA CHCTEMHOM YPOBHE 7
Design Environment u Htoro 9

OCHOBHBIE TIPUEMBI
paboThI ¢ Helt
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9 OcoOEeHHOCTH CPeIBI OcobGerHOCTH rpaUIECKOTO SI3bIKa MTPOrpaMMHUPOBa- 2 IIK-5, T1K-
LabVIEW u ocnoBuble  |Hust LabVIEW. OcHOBHBIE TpHEMBI YIIPaBJICHUS TIe- 7
TIPUEMBI PaOOTHI C HEH pudepuiiHbIM 000pyIOBaHHEM (ITPOTPAMMHO YITpaB-

J€MO€e paivio, U3MEPUTENIbHBIE HHCTPYMEHTHI) U3

LabVIEW

Hroro 2
10 AnnaparHas YCTpOoKCTBO IPOrpaMMHO YIIPABIAEMOTO PaIuo IIK-5, TIK-
mwiargopma Universal National Instruments USRP. Texunueckue xapakrepu- 7
Software Radio CTHKH, BO3MOXXHOCTH, IPOrPaMMHPOBaHHE
Peripheral Hroro 2
11 UnauBuayanbHas Copeprkanue paszzenna onpenenseTcs B COOTBETCTBUU 8 [IK-5, T1K-
paboTa B COOTBETCTBUU C | C MHIUBUAYATbHBIM 3aJJaHUEM CTYJCHTA 7
3aJlaHMEM HA KypCOBOM |y 8
MPOEKT
Hroro 3a cemectp 14
Hroro 46

9. CamocTtosiTe1bHasi padoTa
Bunasl camoctosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

tabmme 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
= z S
Q = =
o e o T
Buasl camocrositensHOM & > O
HazBanus pa3nenos 2 = @®opMBI KOHTPOJIS
padoThI 4 s 2
3 g8 =
e Q2
~ S
6 cemecTp
1 Ob6nactu npumenenusi, |l[loaroroBka kK mpakTuye- 1 TIK-5, KonTponsnas pabora, Pac-
BUJIbl TPUHUMAEMBIX CKUM 3aHSATHUSAM, CEMUHA- [K-7 yeTHas pabota, Tect, Dk-
curHasioB 1 3amaun YIIOC | pam 3aMeH
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Utoro 2
2 Pa3noBumHoctH [TogroroBka k mpakTuue- 2 TIK-7 KonrtponpsHas pabora, Ot-
CTPYKTYPHBIX CXEM CKHM 3aHSATHUSAM, CEMUHA- 4eT 1o JJabopaTopHoil pa-
MIPUEMHHUKOB, UX 00JIaCTH | pam 6ote, Pacuetnas pabora,
TIPUMCHCHIA, [TpopaboTka JIEKITMOHHOTO 1 JKk3ameH
MpEeuMYyIIeCTBa U Marepnana
HEJ0CTaTKU
OdopmieHne 0T4ETOB 0 3
nabopaTOpHBIM paboTam
Hroro 6
3 DeMEeHTBI U y3JIbl [ToaroroBka k mpakTuue- 2 |IIK-7 Kontponsnas padora, OT-
YIIOC: BxoaHble LENH, CKHUM 3aHATUSAM, CEMHUHA- YeT 10 JIabopaTopHOil pa-
CEJICKTUBHBIC YCWIIUTEIH, |pPam 6ote, Pacuernas pabora,
npeoOpaszoBaTenu TIpopaBoTka TEKIHOHHOTO 1 DK3aMeH
YacTOTbI, I€TEKTOPHI MaTepuaia
OdopMieHHE OTYETOB TT0 3
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JabopaTOpHBIM paboTam

Hroro
4 ABTOMaTuveckue [ToaroroBka k mpakTuue- [K-7 KontponwsHnas padora, Pac-
perymmpoBku B YIIOC: CKHUM 3aHSATHSIM, CEMHHA- yeTHas padota, Tect, Dk-
ABTOMATHUYECKast pam 3aMeH
PEryIMpOBKa yCHICHUA, | [14h3G0TKA JICKIIHOHHOTO 1
aBTOMaTHYeCKas Marepuaa
MOJICTPOMKA YaCTOThI

Hroro 3
5 Ocobennoctu IToaroroBka K npaxkTuye- 1 IIK-7 KonrtposnsHnas pabora, Ot-
MOCTPOCHUS YCTPOHUCTB CKUM 3aHATHUSAM, CEMUHA- 4eT 110 J1JabopaTopHoil pa-
npuemMa uHpopMaIuH, pam 6ote, DK3aMeH
Tepe/aBacMon B [ToaroroBka Kk mpaxkTuye- 1
uuposoii hopme CKHM 3aHSATHSAM, CEMHUHA-

pam

[TpopaboTka JIEKIMOHHOTO 1

Marepuaa

OdopmiteHre 0TIETOB 1O 3

JabopaTOpHBIM paboTam

Hroro 6
6 OcobeHHocTH [ToaroroBka Kk mpaxkTu4e- 1 [IK-7 KontponwHnas pabora, Jk-
MIPUEMHBIX YCTPOUCTB C | CKUM 3aHSTHUSIM, CEMUHA- 3aMeH
IITIC. CornacoBaHHbIl U | pam
KOpPEALHOHHBIN HPHEM | 71553601 IEKIIMOHHOTO 1

Matepuaina

UTtoro 2
7 Teopus U TEXHUKA [ToaroroBka k mpakTuye- 1 [1K-7 KontponpHas padota, k-
U3MEPEHUSI TEXHUYECKUX | CKUM 3aHSTHUSIM, CEMUHA- 3aMeH
xapakrepuctuk YIIOC pam

[ToaroroBka k mpakThye- 1

CKHMM 3aHSTUSAM, CEMHHA-

pam

[IpopaboTka TeKIHOHHOTO 1

MaTepuaina

UTtoro 3
Hroro 3a cemectp 28

IToxroroBka m cimada dK3a- 36 OK3aMeH

MEHa

7 cemecTp

8 OcobeHnHocTH cpeipl ITonroToBka K npakTuye- 2 |IIK-5, KonrtponpHas pabora,
npoektupoBanusi AWR CKHUM 3aHSATUSIM, CEMHHA- ITK-7 Tect
Design Environment u pam
OCHOBHBIE NPHEMBI Vroro 2
paboThI ¢ Helt
9 OcoOEeHHOCTH CpeIbI [ToaroroBka k mpakTuye- 2 |IIK-5, KontponpHas pabdora,
LabVIEW u ocHOBHBIE CKHMM 3aHSTUSIM, CCMHHA- 1IK-7 Tect
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pueMbl paboTHI ¢ Heil pam

UTtoro 2
10 AnnaparHas IToaroroBka K mpaxkTuye- 2 |IIK-5, KonTposnbHas pabora,
mnatgopma Universal CKHUM 3aHSATHSIM, CEMHHA- [TK-7 Tect
Software Radio Peripheral | pam

Utoro 2
11 UnnuBuyanbHas Brinonaenue KkypcoBoro 42 | IIK-5, 3amuTa KypcoBbIX POEK-
paboTa B COOTBETCTBUH C | TIPOEKTa / KypcoBOH pabo- ITK-7 TOB / KypCOBBIX padoT,
3aJJlaHUEM Ha KypCOBOM TBI Tect
TpoeKT Hroro 42
Hroro 3a cemectp 48
Hroro 112

10. KypcoBoii npoekTt / kypcoBasi padota
TpynoeMKoCTh ayAUTOPHBIX 3aHATUN U POPMUPYEMbIE KOMIETEHIIMM B paMKaX BBIIIOJIHEHUS Kyp-
COBOTO IpOEKTa / KypcoBO# paboThl npencTanieHs! Tabmuue 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayAUTOPHBIX 3aHATHH ¥ (POPMHUPYEMbIe KOMIIETCHIIUN B paMKaX BBITIOTHE -
HUsI KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

3 =
S P=a=t
Z > 5
HanmenoBanue ayqMTOpHBIX 3aHATUI s &5
S S E
=S 22
e S g
= S
7 cemecTp

Brimaua nHIMBUAYATIBHOTO 3aJIaHKUSI KYPCOBOTO ITPOEKTA 1O 2 I1K-5, TIK-7

HarpaBJICHUSAM: pa3padoTKa CTPYKTypHOH U (pparMeHTOB MPUHIIN-

nuanpHOM cxeMbl mpueMmHuKa B cpene AWR Design Environment;

pa3paboTKa MporpaMMHON YaCTH MIPUEMHUKA 110 CTPYKTYpe

Software Defined Radio B cpene LabVIEW nms matdopmbr

USRP; pa3paboTka aaropuTMOB H yIPaBISIOUINX TPOTPAMM JIJIs

M3MEPEHUS XapaKTePUCTHK MPUEMHUKOB.

KoHncynbTHpoBaHue 1o HHAMBHIYaIbHOMY 33JaHUIO U MIPOBECHUE 6

pacuéTHOI YacTu KypcoBOil paboThI

3aiuTa OTYETOB M0 KYpCOBOMY MPOEKTY B COOTBETCTBUU C UHU- 2

BUyaTbHBIM 33JJaHHEM

Hroro 3a cemectp 10

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX MPOEKTOB / KYpCOBBIX paloT:

— Pazpabotka monmenu npuemnuka QPSK-curnama Ha ypoBHE CTPYKTYpHOH CXEMBI B Cpefie
AWR Design Environment

— Paszpabotka moxenu npuemHuka OQPSK-curnana Ha ypoBHE CTPYKTYpHOH CXEMBI B cpeie
AWR Design Environment

— Paszpabotka moaenu npuemauka MSK-curnaiia Ha ypoBHE CTPYKTypHO#H cxeMbl B cpene AWR
Design Environment

— Pazpabotka mopenu mpuemHuka QAM-curHana Ha YpOBHE CTPYKTYPHOU CXEMBI B Cpenie
AWR Design Environment

— Pa3pabotka nporpammsl Juisl yIpaBieHUs] IporpaMMHO-ynpasisieMbiM npueMHukoM USRP B
cpene LabVIEW
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— PaszpaboTka mporpaMmsbl Ui U3MEPEHUs] XapaKTEPUCTHK Y3JIOB NMPHEMHHUKA Ha Iatdopme

USRP B cpene LabVIEW

— Pa3paborka mporpaMMmbl 17 U3MEPEHHS XapaKTEPUCTHK Y3JIOB MPHEMHHKA

PXI B cpene LabVIEW

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yUYAIOIIHXCS

11.1. banibHbIe OLEHKH AJIS1 3JIEMEHTOB KOHTPOJIA
Tabmuia 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJIS

Ha 1aTdopme

. N MaxkcuMalibHBIN
. MaxkcumanbHbI MaxkcumanbHbI
OneMeHTH! yueOHOU 6aJu1 3a IepuoA Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
IESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ CeMecTpa
6 cemecTp
KonTponbHas pabota 9 8 8 25
OTueT o mabopaTopHOi 5 15 20
pabote
Pacuernas pabora 9 8 8 25
Hroro makcumyM 3a nepu- 18 21 31 70
on
DK3aMeH 30
Hapacratomum urorom 18 39 70 100
7 cemecTp
3amuTa KypcoBbIX ITPOEK- 15 15 20 50
TOB / KYpCOBBIX paboT
Konrtponphas paborta 5 5 15 25
Tect 5 5 15 25
Hrtoro makcumyM 3a nepu- 25 25 50 100
on
Hapacraromum ntorom 25 50 100 100
11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmume 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUT0B B OIICHKH 32 KOHTPOJbHBIE TOUKH
Bamibl Ha 1aTy KOHTPOJIBHON TOYKHU OneHka
> 90% ot MakcuManbHON cyMMbI OaniioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT 3
< 60% ot MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLIEHKY
[TepecueT cymMmmBbl 6AJIIIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEICTABICH B TAOJIHUIIS

11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY

Urorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
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85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJICTBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. VYcrpoiictBa nmpuemMa u oOpabOTKH CHUTHAIIOB [DIIEKTPOHHBIN pecypc]: YueOHOoe mocobue /
[Tymkapés B. I1. — 2012. 201 c. - Pexxum moctyma: https://edu.tusur.ru/training/publications/1519 (mara
obpamenus: 13.07.2018).

2. Tlpuem u obpabotka curHayioB. Yacte 1 [Dnekrponnsiii pecypce]: Kype mekmmii / [lloctak A.
C. — 2012. 161 c. - Pexum nmocryma: https://edu.tusur.ru/training/publications/1220 (mara oOpamieHus:
13.07.2018).

3. Ilpuem m obpaboTka curnanoB. Yacts 2 [DnexTponnbiii pecypc]: Kype nexumii / lloctak A.
C. — 2012. 87 c. - Pexxum moctyma: https://edu.tusur.ru/training/publications/1222 (mara oGpamieHus:
13.07.2018).

12.2. lonotHUTEILHAS JIATEPATYpPA

1. Onumyk A.I', XabenbkoB U.1., Amenun A.M. Paguonpuemusie ycrpoiictBa. — Munck: Ho-
Boe 3HaHue, 2006. — 240 c. (manuyue B 6ubmuoreke TYCVYP - 54 3k3.)

2. borpanosuu b.M., Oxymuu H.M. Paguonpuemusie ycrpoiictBa. — MuHck: Bolimmaiimas mikona,
1991. — 428 c. (mannuue B 6ubmotexke TYCVYP - 28 5k3.)

3. bposuenko C.II., l'amycroB I'.I'. YerpoiicTBa npuema u 00pabOTKU CUTHAJIOB B pajloO-TEXHU-
yeckux cucremax auanazoHa CBY : yuebHoe mocobue. — M.: Caitne-Ilpecc, 2005. — 80 c. (Hamuuue B
oubmmorexke TYCVYP - 29 5k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTeibHbIE YU4eOHO-MeTOAUYEeCKH e MO0CO0Us

1. VYerpoiicTBa npuema U 00pabOTKH CUTHAJIOB [DIEKTPOHHBIN pecypc]: YueOHO-MeToauYecKoe
nocobue / [Tymkapén B. IL. — 2012. 70 c. - Pexum JocTyna:
https://edu.tusur.ru/training/publications/1515 (mata obpamenus: 13.07.2018).

2. Ilpuem m 0O6paboTKa CUTHAIOB [DIEKTPOHHBIN pecypc]: YdueOHoe MeToaudeckoe mocodue mo
NPaKTUYECKUM 3aHATHUAM U KypcoBoMy npoekTtupoBanuto / [lloctak A. C. —2012. 76 c. - Pexxum nocty-
na: https://edu.tusur.ru/training/publications/1207 (nata oopamenus: 13.07.2018).

3. Menuxos C.B., [lymkapes B.II., Skymesuu I"H. Paguonpuemnsie yctpoiicTsa : cOOpHHK 3a-
nad 1 ynpaxkaenuit. — Tomck: TYCVYP, 2011. — 93 c. (nanuuue B 6ubmotexke TYCVYP - 80 5k3.)

4. PamuonpueMHble yCcTpOHCTBa [DJEKTPOHHBIA pecypc]: YueOHO-MeToauyeckoe nocodue mo
1ab0paTOpHBIM 3aHATUAM U camocTtosTenbHoi padote / [lymkapés B. I1., XKennepckas C. I1., MenuxoB
C. B. — 2012. 74 c. - Pexum nocryna: https://edu.tusur.ru/training/publications/2015 (nara obOpateHus:
13.07.2018).

5. «PamuomnpueMHble ycTpoHCTBa» [DnekTpoHHBIH pecypc]: COOpHMK 3a1ad M ynpaxxHeHu# /
Memuxos C. B., Ilymkapés B. II., Sxymesnu I. H. — 2015. 94 c. - Pexmm pgoctymna:
https://edu.tusur.ru/training/publications/4939 (nata obpamenus: 13.07.2018).

6. KomnecoB A.H. [IpoexkTtupoBanue paguonpUEeMHBIX YCTPOUCTB : y4eOHO-METOUIECKOE TOCO-
Oue /Ui CTYIEHTOB pajguoTexHuueckux crenuansHoctedl. — Tomck: TYCVYP, 2006. — 35 c. (Hanuuue B
oubmmoreke TYCVYP - 60 3k3.)

7. Ilpuem u 06paboTka curHainoB [DNEeKTPOHHBIH pecypc]: Meroauueckoe mocodue mo camocTo-
areabHOM pabore ctymeHtoB (CPC) / IHocrak A. C. — 2012. 19 c. - Pexum pgocryna:
https://edu.tusur.ru/training/publications/1809 (mata obpamenus: 13.07.2018).

CornacosaHa Ha noprane Ne 37817 14



12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Ilpodeccuonaibbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBbIE CHCTEMBI
1. http://protect.gost.ru/

2. http://www.wikipedia.org/

3. http://www.onsemi.com/

13. MaTtepuaibHO-TEXHMYECKOE 00ecreyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaZIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenpro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3/ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOe H IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI
Jlaboparopus "LlenTp maructepckoii moaroroBku" / "Llentp Texnonoruii National Instruments"
yueOHasi ayuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-

BE/ICHUS 3aHATUH JJaOOPaTOPHOTO TUIIA
634034, Tomckast obnacts, . Tomck, Bepmununa ynuia, 1. 47, 416 ayn.
Onwucanue uMerouierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- KommyraTop D-Link Switch 24 port;
- Dkpan ¢ anekrponpuBogoM DRAPER BARONET;
- MynbTUMEIUIHBIN TPOEKTOD;
- I'enepatop I'5-78;
- I'eneparop I'CC- 120;
- 'enepatop I'CC- 80;
- U3meputens ummutanca MHUIIN E7-24;
- I3smepuTenbHblii KOMILIEKC;
- KoMmuiekT yHuBepcanbHbIX IPOrPaMMUPYEMbIX IPUEMOIIEPEIATINKOB;
- Komnwrorep C540 (2 mt.);
- Hoyr6yk LIREBOOK AHS532 (3 mr.);
- HoyrOyx Fujisu;
- Kommerotep intant 13001 (3 mt.);
- Ocmmnorpag DS-1250C;
- Mudposoii ocummnorpap GDS-810C;
- Hudporoii kommiekc yaeOHO-Hay4IHbIX 1aboparopuii ['TIO;
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- Hudposoii MynsTUMETD;

- CereBoit aganrep (21mT.);

- MynetumeTtp mudposoit APPA 82;

- YcraHOBKa /I HCCIIEOBAHMS HETMHEHHBIX 00BEKTOB MPH KOPOTKOMMITYIbCHOM BO3aecTBHUH (1
IT.);

- JJabopaTtopHbie MakeThI IS UcclieioBaHus puémonepenatomux moayiaeit CBY (5 mr.);

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— AWR Design Environment

— Adobe Reader

— National Instruments LabVIEW

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
JlaGoparopus "Llentp marucrepckoii moarorosku" / "Llentp Texnonoruit National Instruments"
yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-

BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA
634034, Tomckas obnacts, T. Tomck, Bepmuauna ynwuma, 1. 47, 416 ayn.
Onwucanue uMeromierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- KommyraTop D-Link Switch 24 port;
- Dkpan ¢ anexkrponpuBogoM DRAPER BARONET;
- MynsTMeIMiiHBINA IPOEKTOP;
- I'eneparop I'5-78;
- I'eneparop I'CC- 120;
- I'eneparop I'CC- 80;
- U3smepurens ummutanca MHUIIN E7-24;
- I3mepuTenbHbIi KOMILIEKC;
- Kommext yHuBepcaibHbIX IPOrpaMMUPYEMBIX IPUEMONEPEAATUHKOB;
- Komnwrorep C540 (2 mT.);
- Hoyr6yx LIREBOOK AHS532 (3 mit.);
- Hoyt6yk Fujisu;
- Kommbrotep intant 13001 (3 mt.);
- Ocmmmnorpag DS-1250C;
- Hudposoii octmmnorpad GDS-810C;
- Hudposoit komruiekc yueOHO-Hay4dHbIX Jaboparopuit I'TIO;
- Hudposoii MynsTUMETD;
- CereBoit amanrtep (21mT.);
- MynetumeTtp tudposoit APPA 82;
- YcraHoBKa /17151 UCCIIEIOBAHUS HETMHEWHBIX 0OBEKTOB MPU KOPOTKOMMITYJILCHOM BO3JeicTBUH (1
IIT.);
- JJaBoparopHble MakeThl Ui UccieoBaHus mpuémornepenatonux moayaeit CBY (5 wr.);
- Kommutekt cnienmanusupoBanHoi yueOHoM Mebenu;
- PaGouee mecto npenoaBares.
[TporpammHOe obecrieueHue:
— AWR Design Environment
— Adobe Reader
— National Instruments LabVIEW

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jiist caMocCTOSTeNbHOM paboThl HCMONB3YIOTCA y4ueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 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
Yo HEMOCPEACTBEHHO JJaeT Nepexo 0T OMHAPHOM K KBapaTypHOil (pa30Boit MaHUITYISIIIUN?
-yIydIIeHHe MOMEX03aIUIIeHHOCTH.
-yIBOEHUE CKOPOCTH TepeIayu.
-YMEHBIICHNE 3aHIMAaeMO B 3(pHpe MOJI0CHl YacToT.
-yMEHbIIEHHE KO PHUIHEHTA OMNOOK.
[TpreMHUK TPSMOTO TETEKTHPOBAHUS COCTOUT 3. ..
-unbTpa, yCUnuTeNs u 1eTeKTopa.
-QuIIbTpa U AeTEeKTOpA.
-unbTpa, cMecuTens, yCUIMTENS U IETEKTOpa
-punpTpa, cMecHuTens, TeTepOIHA U IETEKTOPA.
J11s1 4ero BBIOIHAETCS MEPEHOC HECYIEH YacTOThl Ha MPOMEXYTOUYHYIO B paJIUOTNIPUEMHUKAX ?
-JUTSL peaTu3aIiiy JOTTOJTHUTEIBHBIX KaHAJIOB ITPHEMa.
-JUIs YTIPOUIEHHUs IOAABIICHUSI COCEIHETO KaHajia premMa.
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-JUIs1 YOPOLIEHHMSI TTO/IaBIEHMSI 3€pPKaJIbHOTO KaHajla pueMa.

-JUIsl yMEHBIIIEHUS] COOCTBEHHBIX LIIYMOB IIPUEMHHUKA.

Ha xaxoii yacrore o0pasyercs 3epKajbHbII KaHaJ B CyNepreTepOJMHHBIX PUEMHUKAX ?
-Ha PACCTOSIHUM JBYX MPOMEKYTOUYHBIX 4aCTOT OT YaCTOTHI IIPUHUMAEMOTO CUTHAJIA.
-Ha POMEKYTOUHOM 4acTOTeE.

-Ha YIBOEHHOW MPOMEKYTOUYHON YaCTOTE

-Ha PacCTOSIHUM ITPOMEXYTOUYHON 4acTOTHI OT YaCTOThI IPUHUMAEMOIO CUTHAJA.
[TpuemHMK npsiMOro NpeoOpa3oBaHUs COCTOUT U3...

-1peoOpa3oBaresisi 4aCTOThI, (PUIBTPA, YCUIIUTENS IPOMEKYTOYHOH YaCTOThI, IETEKTOpA.
-peoOpa3oBarelis 4acTOThl, (PUIIbTPA, YCUIUTENS YACTOThl MOTYJISALIUH.
-1peoOpa3oBaresis 4acTOThl, (PUIBTPA, YCUIUTENS YaCTOTHl MOIYIISIIUH, JETEKTOPA.
-punbTpa, ycunurens, 1eTeKTOpa.

dazoBas aBTOMOACTPOIKA YACTOTHI B IPUEMHHKE MPSIMOTO MPeoOpa3oBaHusl. ..
-TpedyeTcs B II0OOM Cirydae.

-TpeOyeTcsi, ecnu nmpeoOpa3oBaTesb YaCTOThI BBHITIOIHEH KBAIPATypHBIM.
-TpeOyeTcsl, eClIM He UCIIOb3YEeTCsl KBaIpaTypHBI IpeoOpa3oBaTellb YacTOTHI.

-He Tpedyercsl.

Kakyto QyHKIMIO B IPUHIIUIIE HE MOXKET BBIIIOJIHUTh BXOJHAS LENb?
-COINIaCOBaHUE C IIPUEMHON aHTEHHOM.

-IIEpECTPOMKA Ha IPYTryIO YaCTOTYy IIPHEMA.

-110/1aBJIEHUE 3EPKAJIbHOIO KaHajla IpueMa.

-peoOpa30BaHUE YaCTOTHI.

OT yero 3aBUCAT COOCTBEHHBIE ITYMBI TPUEMHHUKA?

-OT IIyMOB BXOJHOTO KacKaJa.

-OT IIyMOB BCEX KaCKa/l0B B OJJUHAKOBOM CTEIIEHHU.

-OT IIyMOB BBIXOJHOTO KacKaza.

-OT LIYMOB 3Hupa.

OcHOBHOE yCHIIEHHE B CYIEPreTEPOIMHHBIX IPUEMHHUKAX PEAIIU3YETCS HA. . .
-paanovacTore.

-4aCTOTE MOAYJIALIUY.

-IIOCTOSIHHOM TOKE.

-IIPOMEKYTOYHOM 4acTOTE.

CMmecurenb B IPUEMHUKE IEHCTBYET KaK. ..

-CyMMarop.

-norapuMUpyromas nemsb.

-IIEPEMHOXKUTEIIb.

-1I€TIb BO3BEJICHUS B KBAAPAT.

Touka nepeceyeHus TPETHETO MOPSAIKA XaPAKTEPU3YET. ..

-HaIIPsDKEHNE HACBILIEHUS TPEXKACKAIHOTO YCHIIUTEISL.

-4acTOTy cpe3a (pUIbTpa TPEThEro nopsaka.

-MHTEPMOAYJIILIMOHHbBIE HEIMHENHBIE NCKAXEHUS B LICIIH.

-rapMOHUYECKUE HEJIMHEHHBIC UCKAXKECHUS B LICTIN.

OcHoBHas 30MPATEIBHOCTh CYNEPreTepOANHHOIO MPUEMHHUKA MO0 COCEAHEMY KaHally peaju3yeT-

cs Ha...

-paanoyacrore.

-IIPOMEKYTOYHOM 4acTOTE.

-4aCTOTC MOAYJISIIUN.

-IIOCTOSIHHOM TOKE.

B kakux kackagax nmpreMHHKa aBTOMaTHYECKas PETyJUPOBKa B MEPBYIO OYEpPEb CHIKAET yCUJIIe-
Hue?

-B TIEPBOM KackKaje.

-B ITOCJICAHEM KaCKaJe.
-paBHOMEPHO BO BCEX KacKa/aax.
-B TICPBOM U TTOCJICTHEM KacKajax.
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Kakoro posa morpeniHocT peryaupoBaHusi MOXKET J0MyCKaTh cucTeMa (pa3oBOil aBTOMOACTPONKH
4acTOTBI?

-cpeHHe YacToTa U (pa3a Ha ee BBIXO/IE MOTYT OTIMYAThCS OT TPEOYEeMBIX.

-CpeJIHss 4aCcTOTa Ha €€ BBIXOAE MOYKET OTIMUYAThCs OT TpeOyeMoH, a paza B TOUHOCTH paBHA Tpe-
OyeMoii.

-cpelHss (a3a Ha €€ BBIXOJE MOXKET OTJIMYaThCs OT TpeOyeMoi, a 4acToTa B TOYHOCTH paBHA Tpe-
OyeMoii.

-cpelHHie YacToTa U (pa3a Ha ee BbIXO/Ie B TOUHOCTH PaBHBI TPEOYEMBIM.

B3aumHble oMexu Mexay ABYMs IOCJENOBAaTEIbHO NEPENAOIIMMUCI CHMBOJIIAMU B CHCTEME
U(PPOBOI CBSI3U HEYCTPAHUMBI, €CJIU 110JI0CA MPOITYCKAHUS IPUEMOIIEPEAAOLIETO TPAKTA ...

-He OeCKOHEYHa.

-MEHBIIE YaCTOTHI CICI0BaHMUs CHMBOJIOB.

-MEHBIIIE TI0JIOBUHBI YAaCTOTHI CJIEI0BaHMSI CHMBOJIOB.

-MEHBIIE YABOCHHOW YaCTOTHI CJIEJOBAHUS CUMBOJIOB.

Bo3HUKIITYI0 MEXCUMBOJIBHYIO HHTEP(HEPEHIHIO. . .

-YCTPaHHUTb HEBO3MOXKHO.

-BCErJla MOKHO YCTPAHUTh JITUMHEHHON LIETIBIO.

~-MOKHO YCTPAHUTh TOJBKO HETUHEUHOW LIETBIO.

-B HEKOTOPBIX CIIy4asX MOXKHO YCTPAHUTh M JTMHEHHOM LIeNbI0, a MHOTIa Heo0X0ArMa HeJTMHEeHHas
LEIb.

JKUTTEp BO3HUKAET BCIIEICTBUE. ..

-IIyMOB B IIPUEMOINIEPEIAIOIIEM TPAKTE.

-HEJIMHEWHBIX UCKAXCHUHN B IPUEMOIIEPEJAIOLIEM TPAKTE.

-MCKaKE€HUS aMIUIUTYIHO-4aCTOTHOW XapaKTEPUCTUKH ITPUEMOIIEPENAOIIETO TPAKTa.

-ACKaXeHUs (a30-4aCTOTHON XapaKTEPUCTHKH ITPHEMOIIEPEIAIOIIEro TPaKTa.

CucteMsl ¢ IIyMONIOJOOHBIMH CUTHAJIAMH. . .

-4yBCTBUTENILHBI K MHOTOJTy4eBOW UHTEPPEPEHIINU TaKKe, KaK U OObIYHBIC.

-00J1€€ 4yBCTBUTEIbHBI K MHOTOIY4€BON HHTEP(EPEHLIUH.

-MEeHee YyBCTBUTENbHBI K MHOTOITy4eBON MHTEp(EpeHLINH.

-HE JIONIYCKalOT HAJIMYMS MHOTOJIy4€BOIO PaCIIpOCTPaHECHHUS.

[Tpu nepenade nHPpOPMAIUH B CUCTEME C ITYMOITOJOOHBIMH CUTHAJIAMH. . .

-KaX/1bIil a0OHEHT 3aHUMAET TaKylo ke MOJI0CYy YacTOT, KaK ¥ B OOBIYHOI CHCTEME.

-KaXX/1bIil a0OHEHT 3aHUMAaeT OOJIBIIYIO TIOJIOCY YaCTOT, YeM B OOBIYHON CHUCTEME.

-KaXK/1bIil a0OHEHT 3aHUMAeT MEHBIIYIO MOJIOCY YacTOT, YEM B OOBIYHOM cHUCTEME.

-3aHMMAEMYIO CUCTEMOM CBS3H II0JIOCY YaCTOT ONPEAEIUTh HEBO3MOXKHO.

CuHXpOHHAas 1eMOIYJALMS ITyMOIIOJOOHOIO CUI'HAJIa OCYIIECTBISETCS IPU IOMOLIH. . .

-KOppensTopa.

-COTJIACOBAaHHOTO (MIIBTpA.

-1peoOpa3oBaresis 4aCTOTHI.

-¢unsrpa HalikBucra.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
Monynsiuus OFDM.
CewmeiictBo opmatoB moayssiiuu CPM.
CewmeiictBo popmatoB moayssiiuu PSK.
CrniocoObl opranuzanuy KOUIEKTUBHOTO JI0CTYIA K AQUpy.
Ob6nactu npumenenus u 3agaun YI1OC.
[TpreMHUKH PSAMOTO JETEKTUPOBAHMSL.
[TpreMHUKH IPSAMOTO yCUJICHUS.
[TpuemHukH ¢ npeodpa3oBanrueM 4acToTbl. VX obiiue npenumyIiecTsna.
CyneprerepoHHbIE IPUEMHUKH.
CyneprerepoJHHbIE TPUEMHUKH.
[ToGouHble KaHaNbI IPHEMa B CylepreTepouHe u 60pbda ¢ HUMH.
Undpanun.
CyneprerepoanHbl ¢ HECKOJIBKUMU NPE0Opa30BAHUSAMHU YaCTOTBI.
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[TpueMHUKHN NPSAMOTO NMPeoOpazOBaHMUS.

YcTpoiicTBO MPUEMHHUKOB TIPsIMOTO MpeoOpaszoBanus 6e3 GAITY rerepoauna.

[IporpamMMHoO-OIIpenensieMoe paauo.

[IpreMHBIE aHTEHHBI.

CornacoBanue ¢ IpUEMHON aHTEHHOM.

BxonHble nenu: CTpykTypHas cXeMa M BApUaHThl IPUHIIMITHAIBHBIX CXEM.

Pacuer 0THOKOHTYPHOM BXOAHOM LIEIIH.

[TepecTpoiika BXOIHBIX IENEl. Y NIMHEHHBIE U YKOPOUEHHBIE aHTCHHBIC LICTIH.

Yeunurenu paauoyacToThl: TPeOOBaHUS, TApaMETPhl U CXEMOTEXHHKA.

[Iymer B YIIOC: onpeneneHne 4yBCTBUTEILHOCTH MPUEMHHKA; (PU3HKA BOSHUKHOBEHUS, 3aKOHO-
MEPHOCTH HAKOILJICHUS U XapaKTepu3alus IIyMoB.

Yeunurenu mpoMeXyTOYHON 4acTOThI: TPEOOBAHUS U CXEMOTEXHHUKA.

[Tpunnun neiictBus npeoOpas3oBaTesei YacTOTHI.

Henuneitnbie uckaxxenus B Tpakte YIIOC u ux xapakrepusanusi.

CxeMoTexHHKa peodpazoBaresell 4acToTHI.

[Tpeobpa3oBarenu 4acToThl ¢ (Pa30BBIM MOAABICHUEM 3€PKAIBHOTO KaHaa.

ABtorenepatopbl. O0paTHOE Npeodpa30BaHUE IIYMOB IeTEPOANHA.

PacnipenenenHast OCHOBHAsI CEJEKIUS.

CocpenoroueHHasi OCHOBHAS CEJIEKIIMSL.

[Tbe303mekTpruyeckue GUIbTPhI COCPEIOTOUCHHON CEICKIIUH.

3aauu ¥ BapuaHThl CTPYKTYpHBIX cxeM APY.

OcHoBHBIE TapaMeTphl U xapakrepuctuku APY. IIpocTas u 3anepxannas APY.

APY c npsiMbiM, 0OpaTHBIM ¥ KOMOMHUPOBAHHBIM PETYIUPOBAHUEM.

CxeMmbl perynsitopoB cuctem APY.

Hudposas APY.

Cratnueckue u acratnyeckue cuctemsl AITY.

Crensmue cucremsl AITY 1 cructemMbl CTaOMIIN3ALUT YaCTOTHI.

MesxkcumBonbHas uaTepdepeHius. [IpuuanHbl BOSHUKHOBEHUS U METObI OOPHOBI ¢ HEH.

Ounsrpel HaiikBucra. [IpunogHsaTsiii KOCUHYC.

Peanuzamus puiberpoB HaiikBucra B YIIOC ¢ kaHaAIbHBIM KOAMPOBaHUEM «0€3 BO3BpAIICHUS K
HYITIO».

Pacnipenenenne nepenarounoit Gpynkuun ¢punptpa HallkBucTa Mexay MPUEMHHUKOM M TIEpeIaTdH -
KOM.

Hcnonp3oBanue ¢punsTpoB ["aycca u UebOplmeBa B TpakTe 0ocCHOBHOM cenekiuu 1udposeix YITOC.

TpaHcBepcaabHbIE KOPPEKTOPHI NepeaatouHoi pynkuuu mudpossix YIIOC.

Koppekrop nepenarounoit pynkimu mudpoeix YIIOC ¢ 06paTHOM CBI3bIO IO PEIICHUIO.

Omnpenenenre U OCHOBHBIE XapaKTEPUCTUKH JUKUTTEpA.

Knaccudukanus cocTapiasomux JHKUTTEpA.

Cayyaiinelii ;xutTep. Ero 0COOEHHOCTH U XapaKTEepUCTHKH.

JleTepMUHUPOBAHHBIN HKUTTEP. ETO0 0COOEHHOCTH M XapaKTEPUCTHKHU.

[IpeobpazoBarens ['unbbepra u ero ucnonbzoBanue B nudposbix YIIOC.

[{udpoBble aMITUTYAHBIE OTPAHUYUTEIH.

[udpoBbie aMIUTUTYIHBIE T1ETEKTOPHI.

[{udposbie yacToTHBIC U (Ha30BBIC JETEKTOPHI.

OO6111e 0COOEHHOCTH CUCTEM CBSI3H C IIIYMOIIOJOOHBIMH CUTHAJAMHU.

Ucnons3yemsie paznoBunnoctu LUIIC, renepuposanue LUTIC, IHIIC-nepenaTymk.

AcunxponHnas nemonymsauus LIHTIC.

Cunxponnas gemoxnyisinus HITTC.

CucreMsl CBSI3M C NPBITatolIed YaCTOTOM.

Havanwhueiii nouck B LITTC-npuemunkax.

Ortcnexuanue curnana B LITIC-npuemHukax.

CniocoObI popMHUpOBaHUS KaHAJIOB IIPU Pa3HECEHHOM MPHEME PaJUOCUTHAIIOB.

Mertopl KOMOMHUPOBAHMS CUTHAJIOB TIPU PAa3HECEHHOM MPHEME PaJHOCUTHAJIOB.
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14.1.3. Tembl pacyeTHBIX padoT
3agaul, WIITIOCTPUPYIOIIUE COOTHOLIEHHE NPUHMUMAEMOro CUTHajla ¢ IIyMaMd M IIOMEXaMHu Ha
BXOJI€ MPHEMHHUKA. 3a/1auu 00IIero xapakrepa 1o o0ecrneyeH!Io H30UpaTesIbHOCTH TI0 COCEHEMY KaHaIy.
Pacuet u cumyssiust mpeodpa3oBaresiss 4acTOTHI.
Pacuer 4yBCTBUTENIBHOCTH IPUEMHHKA, OTPAHUYECHHON ITYMaMH.
PacueT napameTpoB, XapaKTepU3yIOLUX HEIMHEHHbIE HCKAKEHUS B y3/1aX IPUEMHUKA.

14.1.4. Tembl KOHTPOJILHBIX PadoT
OO6nactu npUMEHEHUs, BUJIbl IPUHUMAEMBbIX CUTHAJIOB U 3a1aun YIIOC
CTpYKTYpHBIE CXEMBbI IIPUEMHHUKOB
ABtomarnueckue peryimposku B YIIOC
OcoOennoctu nugpossix YIIOC

14.1.5. Tembl 1a60paTOpHBIX padoT
Hccnenoanue BXOOHOMN LU
H3yuenue npeodpazoBaHuUs YaCTOTHI B CYNIEPreTePOJUHHOM MPUEMHUKE
N3ydyenue nporpaMMHO-OIPeneIsieMoro pajiuo
Uzyuenue hopMupoBaHus UMIYJILCOB B LIU(PPOBOIl CBSI3U

14.1.6. Tembl KypcOBBIX POEKTOB / KypCOBBIX padoT

Pa3pabotka moznenu npuemnuka QPSK-curnana Ha ypoBHe CTpyKTypHOU cxeMmbl B cpene AWR
Design Environment

Pazpabotka monenu npuemuuka OQPSK-curuana Ha ypoBHE CTPYKTYypHOI cxembl B cpee AWR
Design Environment

Pa3pabotka monenu npuemMHuka MSK-curnaia Ha ypoBHE CTPYKTypHOU cxembl B cpene AWR
Design Environment

Pa3pabotka mozxenu npuemHuka QAM-curHana Ha ypoBHE CTPYKTYpHOH cxeMbl B cperne AWR
Design Environment

Pa3paboTtka nmporpaMmsl JUIsl yIpaBieHHs MpOrpaMMHO-yIpaBisieMbiM pueMHukom USRP B cpe-
ne LabVIEW

Pa3paboTka mporpaMMsl A1 U3MEPEHUsT XapaKTEepUCTHUK Y3JIOB MpHeMHuKa Ha miargpopme USRP
B cpene LabVIEW

Pa3paboTka mporpaMMsl JJisi ©I3MEPEHUS XapaKTEPUCTUK Y3JI0B MpueMHHKa Ha rmiatdopme PXI B
cpene LabVIEW

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJIsl JIHI] C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HUHBAJIN/I0B
Jlis i ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMHU 3/I0POBbSl M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropun Bubl 1ONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyarouxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

C napyueHusMu
ciyxa

[IpenMy111eCTBEHHO MMCbMEHHAs
MpoBEpKa

C mapymenusasmu | CobeceoBanme 1Mo BOpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEPKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyueHusaMu Perenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTaHIIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
amrmapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyniecTBEHHO IPOBEPKA
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJIS U3 COCTOSTHUS
MIOKa3aHUsAIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIErocss Ha MOMEHT IIPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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