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

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYAS ITPOI'PAMMA TIMCHUITJIMHB
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

Kagenpa: PCC, Kadenpa paano3eKTpPOHMKH U CUCTEM CBSA3H

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
Kypcooii mpoekt / kypcoBast paboTa: 7 cemMecTp

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) 11.03.01 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.

PCC A. B. ®@areeB
OKCIEPTHI:

3aBenyrouuii kadeapon pagrosieK-
TpoHUKH U cucteM cBsi3u (PCC) A. B. ®areeB

Crapiumii npeno/aBareiib Kapeapbl
Paguo3JIEKTPOHUKH U CUCTEM CBS3U
(PCC) IO. B. 3enenenkas
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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).

[penmecTBYIOMMUMH JUCIUTUIMHAME, (OPMUPYIOIMIMMH HAYaJIbHBIC 3HAHUS, SBISFOTCS: YCTpPOii-
CTBa IpremMa 1 00paboTku curaaiaoB, OCHOBBI TEOPHH LieNeH, DIEKTPOIMHAMUKA U PaclpOCTpaHEHUE pa-
IMoBONH, PammoaBromarnka, PamnorexHudeckne menu M cUrHaibl, CXEMOTEXHHKA aHAJOTOBBIX JJICK-
TPOHHBIX YCTpoHcTB, L{udpoBas oOpaboTka curHanoB, YCTpoiicTBa reHepupoBaHus U (HOPMUPOBAHUS
CUTHAJIOB.

[Tocnenyromumu TUCIUIUTMHAME SBISIOTCS: YCTpoiicTBa preMa 1 00paboTKH CUTHAIIOB.

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
Haumenopanne 00€CeuNBAOIINX U 00€CTIeYnBAEMBIX JIUCLIUILTHH
TUCIUTLTAH
1 2 3 4 5 6 7 8 9 10 11
[IpeamecTByromue JUCHUTIITUHBI
1 YcrpoiicTBa npuema u n . N . . n n . . " n
00pabOTKU CHUTHAIOB
2 OCHOBBI TEOPHUH LIETICH + + +
3 DnexTpoArHaAMUKA U
pacrpocTpaHeHUE paauo- + +
BOJIH
4 PanpuoaBTOMaTHKA +
Paguorexunuecku
> Papuorexauscckue e T
LMY ¥ CUTHAJIBI
6 CxeMOTeXHHUKa aHaI0-
TOBBIX 3JICKTPOHHBIX + + +
YCTPOMCTB
7 Lludposast oOpaboTka N N N n n n N
CUTHAJIOB
8 YcrpoiicTBa reHepupo-
BaHUS U POPMHUPOBAHUS + + +
CUTHAJIOB
[Tocnenyromye TUCHUTIIIUHBI

1 YerpoiictBa npuema u n n n n n N n . . n n
00pabOTKH CUTHAJIOB

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX PH U3yYeHUM TUCIHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HM3yYCHUHW AWCIMILINHBI, W BHJOB 3aHATHU
MPEICTAaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU UCLUUIUIAHBI, U BUJOB 3aHS -

TUU
< Bunrwl 3ansatuit
& v 3 L‘é = % ®DOpMBI KOHTPOJISt
= = = g = =
S & S =8 <
7 = = O ©
A
IK-5 + + + + KontponpHas pabdora,
OK3ameH, 3aluTa Kyp-
COBBIX ITPOEKTOB / Kyp-
COBBIX paboT, PacueTHas
paborta, Tect
[K-7 + + + + + KontponsHas pabora,
Ok3ameH, OTYET 110 JIa-
6opatopHoii padore, 3a-
IIMTa KypCOBBIX MPOECK-
TOB / KypCOBBIX paboT,
Pacuetnas pabora, Tect
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

A L =
= 2 =
3 S 5
2 > 5
Haspanus paznenon HaumenoBanue nabopaTtopHbIx paboT zF &5
- 2 s
> o =
a B>
= S
6 cemecTp
2 PazHoBunHOCTH N3yyenue nporpaMMHO-OIIPEAEIAEMOr0 PaIUo 4 IK-7
TPYKTYPHBIX CXEM
CTPYKTYD cxe Hroro 4
MIPUEMHHKOB, UX 00JacTh
MIPUMEHEHUS,
IIpeUMYIIeCTBa U
HEJ0CTaTKU
3 DeMeHTHI U y3JIbl UccnenoBanue BXoAHOM 1ienu [K-7
YHOC: Bxonmbie nen, N3ydenue npeobpa3oBaHusi 4aCTOTHI B CylepreTepo-
CENEKTUBHBIC YCUIUTEIN, | 1oy o mippeMHHKE
npeodpazoBaTenu
4aCTOTBI, IETEKTOPbI Hroro 8
5 OcobeHHOCTH N3yyenune hopMUpOBaHUS UMITYJIBCOB B IIU(POBOI 4 [1K-7
IIOCTPOCHUS YCTPOUCTB | CBSI3U
npuema I/IH(bOPMaL[I/II/I, Vroro 4
repeaBacMoi B
udpoBoit popme
Hroro 3a cemectp 16
Hroro 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME PAKTUYECKHUX 3aHATUHN (CEMHUHAPOB)
8 SR
= CIS
3 = 5
2 > 5
HasBanus paznenon HaumeHoBaHMe MpakTHUECKUX 3aHATUI (CEMHHAPOB) z - &5
S 2, 5
> S 2
o Q <
= S
6 cemecTp
1 O6nactu npumenenusi, |OO0muMe 0COOCHHOCTH U YCIOBUS CEJICKIIUU U yCHIIe- 2 [K-7
BUJIbl TPUHUMAEMBIX HUSI IPUHUMAEMBIX CUTHAJIOB
CUTHAJIOB U 3a/1a4uu Hroro 5
YIIOC
2 PazHoBHIHOCTH CyneprerepoauHHble TpueMHUKU. [1000uHbIE KaHabI 4 IIK-7, IIK-
CTPYKTYPHBIX CXEM npuema u 60pnr0a ¢ HUMH. 5
IPUEMHHUKOB, UX TH
pue OB, KX 0011ac [Tpuemuuku npsimoro npeodpazoBanwus. [IpuemMHNKH 4
TPHMCHCHHA, npsimoro npeodpaszoBanus 6e3 GAIIY rereponuHa.
IpeuMyIlecTBa U
Hroro 8

HCAOCTAaTKH
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3 DeMEeHTBI U y3JIbl Bxomnabie nernu. Pacuer k03 GuIneHTOB BKIIFOUEHUS B 4 TIK-7
VIIOC: BXoaHbI€ LIETIH, | QaHTEHHYIO IIEMb U B LIETIb MOCIEAYIONIETO KacKaa.
CEJIEKTUBHbIE ycuiauTeny, |[lepecTpolika BXOAHOM LieNy N0 JUana3oHy.
mpeobpasosaTeny IIpeo6pasoBarenu yactorsl. HenuHeiiHble HCKaXKeHUS 4
HACTOTRL, JICTCKTOPRT B IIpeoOpa30oBaTessiX 4YaCTOThl M UX XapaKTepU3aLusl.
Ounptpel B YIIOC. Obecnieuenre n30uparebHOCTH 2
10 COCEHEMY KaHaly.
Hroro 10
4 ABromMaruueckue ABTOMaTHUECKas pEryJupoBKa yCUIeHUs. ABTOMATH- [IK-7
perymupoBkd B YIIOC: |ueckas nmoactpoiika u cuHTe3 yacto-Tel B YIIOC. Cu-
aBTOMaTUYeCKas crembl OAITY.
PerynMpoBKa yCHICHUS, |y 2
aBTOMaTUyecKas
NOJCTPOMKA YaCTOTBI
5 Ocobennoctu MesxcuMBOIIbHAS! HHTEp(EpeHIINs B TPUEMHHUKAX 2 [K-7
HOCTPOEHUs YCTPOMCTB | HU(POBBIX CUTHATIOB U O0opbOa ¢ Hell. BnusiHue u xa-
npuemMa uHpopMaIyH, pakTepu3alys HETMHEHHBIX UCKa)KEHUI B IPUEMHU-
nepeJaBacMou B Kax LU(POBBIX CUTHAJIOB.
uuposoii hopme JIXKUTTEp B MpUEMHUKaX U(PPOBBIX CUTHAJIOB U €T0 2
XapakTepu3arLus.
Hroro
6 OcobeHHocTH Oco0eHHOCTH TPUEMHHKOB IIIYMOIIOI00OHBIX CUTHA- [K-7
IIPUEMHBIX YCTPOMCTB C | JIOB.
HITIC. COFJIaCOBElHHBII/I Y | Yroro 5
KOPPEISALMOHHBIN PUEM
7 Teopus 1 TEXHUKA NHTerpupoBaHHbIe U3MEPUTEIBLHBIE CUCTEMBI Ha 2 [IK-7
W3MEpeHUs TeXHU4YeCcKkux |ocHoBe miathopmbl PXI n LabVIEW.
xapaxteprcTak YIIOC N3mepenne u3dupareaIbHOCTH, YyBCTBUTEIBHOCTH, 2
HEJIMHEWHBIX NCKAKEHUH U JMHAMUYECKOrO AUaraso-
Ha YIIOC.
Hroro 4
Hroro 3a cemectp 32
7 cemecTp
8 OcobeHnHocTH cpeibl IMoncucrema Visual System Simulator u ocHOBHBIE 2 IIK-5, TIK-
npoektupoBaHusd AWR | 0COOEHHOCTH MOAETUPOBAHUS HA CHCTEMHOM YPOBHE 7
Design Environment u WUtoro 2
OCHOBHbIE NTPUEMBI
paboTHI ¢ He
9 OcobeHHOCTH cpejibl Oco0eHHocTH rpaduyecKoro A3bIka IpOrpaMMHUpPOBa- 2 [K-5, TIK-
LabVIEW u ocnoBuble  |Hus LabVIEW. OcHOBHBIE IpHEeMBI yIpaBjIeHUs Te- 7
MpreMbl paboThI ¢ HEl pudepuitHbIM 000pyA0BaHUEM (ITPOrPaMMHO YIIPaB-
JsieMoe paano, U3MEPUTENIbHBIE HHCTPYMEHTHI) U3
LabVIEW
Hroro 2
10 AnnapatHas YCrpoiicTBO NPOrpaMMHO YIPABISIEMOTO Paivio IIK-5, T1K-
wtatgopma Universal National Instruments USRP. Texanueckue xapakrepu- 7

Software Radio

CTHUKH, BO3MOXKHOCTH, IPOIrPpaMMHUPOBAHUEC
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Peripheral Hroro 2

11 UnauBuayanbHas Copeprkanue paszzenna onpenenseTcs B COOTBETCTBUU TIK-5, TIK-
paboTa B COOTBETCTBHUHU C |C WHIUBHUIYAIbHBIM 33IaHUEM CTY/ICHTA 7
3a/IaHHEeM Ha KypCOBOM Wroro 8

MIPOCKT

Hroro 3a cemectp 14

Htoro 46

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH PEICTaBICHbI B

Tabimie 9.1.
Tabmuma 9.1 — Buibl caMOCTOSATENBHON pa0OThI, TPYIOEMKOCTh M JOPMHUPYEMBIE KOMIICTCHIIUN
8 L=
I L =
: | i3
Buner camocTosTensHON & > ©
HazBanus pa3nenos z = @®opMBI KOHTPOJIS
paboTsl 2 s 2
=X g8 =
2 o 2
= S
6 cemecTp
1 O6nactu npumenenusi, |IloaroroBka k mpakTuye- 1 IIK-5, KontponwHnas pabora, Pac-
BUbl TPUHUMAEMBIX CKHM 3aHSITHSIM, CCMHHa- TIK-7 yeTHas padota, Tect, Dk-
cur"asoB u 3aaaun YIIOC|pam 3aMEH
[TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
Hroro
2 Pa3noBumHoctH [ToaroroBka k mpakTuue- TIK-7 KontponsHas pabora, Ot-
CTPYKTYPHBIX CXEM CKHM 3aHSATHSAM, CEMHUHA- 4eT 1o JJabopaTtopHoil pa-
MIPUEMHHKOB, UX 00J1aCTH | pam 6ote, Pacuetnas pabora,
MIPUMCHCHHUS K3aMEH
PHUMCHCHHL, [IpopaboTka TeKIHOHHOTO 1 Jisaue
perM TBa U
peMMyIHec Matepuana
HEJOCTaTK!
OdopmiteHre 0TYETOB TIO 3
JabopaToOpHBIM paboTam
Hroro
3 DneMeHTHI U y371bl [ToaroroBka Kk mpaxkTu4e- [IK-7 KontponsHnas pabora, Ot-
VIIOC: BXoaHbI€ LIETIH, CKHM 3aHSTUSAM, CEMHHa- 4eT 1o 1abopaTopHOil pa-
CEJICKTUBHBIC YCUIIUTEIH, |pam 6ote, Pacuernas pabora,
1} azoBaTenn K3aMEH
peobpasosare [TpopaboTka JIEKITMOHHOTO 1 Jksame
9acTOTHI, IETEKTOPBI
ACTOTRL, ICTEKTOP MaTepuana
OdopmieHre OTYETOB T10 3
J1abopaTOpHBIM paboTam
Hroro
4 ABTOMaTuveckue [ToaroroBka k mpakTuue- [K-7 KontponwsHnas padora, Pac-
perymupoBku B YIIOC: CKHUM 3aHSATHSIM, CEMHHA- yeTHas padota, Tect, Ok-
aBTOMaTU4ecKas pam 3aMeH
TYJTUPOBKA YCHUIICHHS
PEryMpoBka yCHICHUA, [IpopaboTka TeKIHOHHOTO 1
aBTOMaTU4ecKas
OMaTIHeC Matepuana
TO/ICTPOIKA YaCTOTHI
Hroro 3
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5 OcobeHHOCTH [ToaroroBka kK mpakTuue- 1 ITK-7 KontpomnsHnas padora, OT-
MOCTPOCHHUS YCTPOICTB CKHM 3aHATHUSM, CEMUHA- 4eT 110 JJabopaTopHOil pa-
npueMa uHbopMaIu, pam 6ote, DK3aMeH
HepeHaBanOH B [ToaroroBka Kk mpakTuue- 1
g poBoit hopme CKUM 3aHATHUSAM, CEMUHA-

pam

[TpopaboTka TeKIHOHHOTO 1

MaTepuaita

OdopmieHre 0TYETOB IO 3

J1ab0paTOpPHBIM paboTam

UTtoro 6
6 OcobGeHHOCTH [ToaroroBka k mpakTuye- 1 [1K-7 KontpomnpHas padota, k-
MPUEMHBIX YCTPOUCTB C | CKUM 3aHSTHUSIM, CEMUHA- 3aMeH
IIIC. CornacoBaHHbIA U | paM
K SIMUOHHBIN TIpUEM

OPpEJIALHIO pue [TpopaboTka JIEKITMOHHOTO 1

MaTepuaita

Utoro 2
7 Teopus 1 TEXHUKA IToaroroBka K npaxkTuye- 1 IIK-7 KonrtponpHas pabora, Jk-
U3MEPEeHUS TEXHUYECKUX | CKUM 3aHSATHUSIM, CEMHHA- 3aMeH
xapaktepuctuk YIIOC pam

[ToaroroBka k mpakTuye- 1

CKHM 3aHSTUSAM, CEMHHA-

pam

[TpopaboTka JIEKITMOHHOTO 1

Matepuana

Utoro 3
Hroro 3a cemectp 28

IloaroroBka u cmaya dK3a- 36 OK3aMeH

MeEHa

7 cemecTp

8 OcobenHoCTH Cpeibl [TonroToBka k npaxkTuye- 2 |IIK-5, KonrtponpHnas pabora,
npoektupoBanusg AWR CKHUM 3aHATHUSAM, CEMHUHA- I1K-7 Tect
Design Environment u pam
OCHOBHBIE [IPHEMb Virtoro >
paboThI ¢ HEH
9 OcoGeHHOCTH Cpebl [TonroToBka K npakTuye- 2 |IIK-5, KonrtponpHas padora,
LabVIEW u ocHOBHEBIE CKHM 3aHSITHSIM, CEMHHA- TIK-7 Tect
IpUEMBI pabOTHI ¢ HEH pam

Hroro 2
10 AnnapaTtHas [ToaroroBka k mpakThye- 2 TIK-5, KontponsHas pabora,
wtatgopma Universal CKHM 3aHATHUSIM, CEMUHA- I1K-7 Tect
Software Radio Peripheral | pam

UTtoro 2
11 UunuBuayanbHas Brinonnenune KkypcoBoro 42  |IIK-5, 3anmTa KypCcoBbIX MPOEK-
paboTa B COOTBETCTBHH C | TIPOEKTa / KypCOBOi pabo- IK-7 TOB / KypCOBBIX paboT,

3aJlaHueM Ha KypcOBOM

ThBI

Tect
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MPOEKT Hroro 42

Uroro 3a cemectp 48
Hroro 112

10. KypcoBoii nmpoekT / KypcoBasi padota
TpynoeMKoCTb ayTUTOPHBIX 3aHATUH U (GOpPMUpPYEMbIE KOMIIETEHIIMN B paMKaX BBINOJIHEHUS Kyp-
COBOTO MPOEKTa / KypcOBOM paboThl pencTaBiieHbl Tadmuie 10.1.
Ta6muma 10.1 — TpymoeMKoCTs ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETEHIIMY B PAMKaxX BBITTOJHE -
HUSI KypCOBOTO IIPOEKTa / KypCcOBOM pabOThI

3 =
3 = =
Z > 5
HanmenoBanue ayqMTOpHBIX 3aHATUI s &5
= g =
7 cemecTp

BrInonHenre MHAMBUAYAJIBHOTO IPOEKTA 110 HAIIPABJICHUAM: pa3- 10 IIK-5, ITIK-7

paboTKa CTPYKTYpHOH M (pparMeHTOB NPUHLUIUATIBHONW CXEMBbI

npuemHuka B cperie AWR Design Environment; pazpabotka npo-

IrpaMMHOH 4acTH IpHUeMHHKa 110 cTpykType Software Defined

Radio B cpene LabVIEW miis mmarhopmer USRP; pa3pabotka an-

TOPUTMOB U YIPABJISAIOIIUX IPOrpamMM Ui U3MEPEHHs] XapaKTepu-

CTHK IpreMHUKOB.KoHCynbTamm, npoBepka 3TarnoB paboThl HaJl

KYPCOBBIM ITPOEKTOM, 3alllUTa OTYETOB 110 KypCOBOMY IPOEKTY.

Hroro 3a cemectp 10

10.1. TemMbI KypCOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX padoT:

— Paszpabortka monenu npuemHuka QPSK-curnama Ha ypoBHE CTPYKTYpPHOH CXeMBl B Cpene
AWR Design Environment

— Paspabortka monenu npuemHuka OQPSK-curnana Ha ypoBHE CTPYKTYPHOH CXEMBI B Cpefe
AWR Design Environment

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

— Pazpabotka mozenu mpuemHuka QAM-curHaza Ha YpPOBHE CTPYKTYPHOM CXEMBI B Cpeie
AWR Design Environment

— Pa3pabotka nporpamMmsl JUisl yIpaBieHUs] IporpaMMHO-ynpaBisieMbiM npueMHukoM USRP B
cpene LabVIEW

— PaszpaboTka mporpaMmbl Ui U3MEPEHUS XapaKTEPUCTHK Y3JIOB NMPHEMHUKA Ha Iuiardopme
USRP B cpene LabVIEW

— PaszpaboTka mporpaMmsbl Ui U3MEPEHUs] XapaKTEpUCTHK Y3JIOB NMPHEMHUKA Ha Iiartdopme
PXI B cpene LabVIEW

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00y4YaloIuXCsl

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIE OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

o " MakcuMaJILHBIN
. MakcuMaILHBIN MakcuMalLHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI] cemecTpa

6 cemecTp
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KonTpoasnas padota 9 8 8 25

Otuet no nabopaTopHOii 5 15 20

pabote

Pacuernas pabora 9 8 8 25

Hroro makcumym 3a nepu- 18 21 31 70

on

DK3aMeH 30

Hapacraromum utorom 18 39 70 100
7 cemecTp

3amuTa KypcoBbIX IIPOEK- 15 15 25 55

TOB / KypCOBBIX paboT

KonTponbhas pabota 5 5 10 20

Tect 5 5 15 25

Hroro makcumym 3a nepu- 25 25 50 100

on

Hapacraromum ntorom 25 50 100 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIIEHKH 32 KOHTPOJIBHBIE TOYKHM TPEICTaBIeH B Tadbmuue 11.2.

Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/JI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6AIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIe

11.3.

Ta6muma 11.3 — IlepecueT cymMMbl 0aJIJI0B B TPAJAMIIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

HtoroBas cymma 0aios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85-89 B (o4ens xoporiio)

4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopo1o)
70 - 74
6569 D (ynoBnerBopUTEIBLHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpercraerio)

2 (HEeyJIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ammon
3a4TEHO)

F (HeynoBneTBOPUTENBHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecnieyeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTrypa

1. VYcrpoiictBa nmpueMa u o0OpabOTKH CHUTHAJIOB [DIIEKTpOHHBIN pecypc]: YueOHOe mocobue /
[Tymkapés B. I1. — 2012. 201 c. - Pexxum moctyma: https://edu.tusur.ru/training/publications/1519 (mara

CornacosaHa Ha noprtane N2 37763

13



obpamenus: 10.07.2018).

2. Ilpuem m o6paboTka curnamoB. Yactes 1 [Dnexrponnsii pecypc]: Kype nexmmii / lloctak A.
C. — 2012. 161 c. - Pexxum nocryna: https://edu.tusur.ru/training/publications/1220 (nara oOparieHus:
10.07.2018).

3. Ilpuem u ob6pabotka curnanoB. Yacts 2 [Dnekrponnsiii pecype]: Kypc nexnwmii / [lloctak A.
C. — 2012. 87 c. - Pexxum pocryna: https://edu.tusur.ru/training/publications/1222 (mata oOpamieHus:
10.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa

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

2. borpanosuu b.M., Oxyimuu H.M. Paguonpuemusie ycrpoiictBa. — MuHck: Boimmaiimas mikona,
1991. — 428 c. (manuuue B 6ubmnotexke TYCVYP - 28 5k3.)

3. bBbposuenko C.II., l'amycroB I'.I'. YerpoiicTBa npuema u 00pabOTKU CUTHAJIOB B pajloO-TEXHU-
yeckux cucremax auanazona CBY : yuebHoe mocobue. — M.: Caitne-IIpecc, 2005. — 80 c. (Hanuuue B
oubmmoreke TYCVYP - 29 5k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTesibHbIE YU4eOHO-MeTOAUYEeCKH e M0CO0Us

1. VYerpoiicTBa npuema 1 00pabOTKH CUTHAJIOB [DIEKTPOHHBIN pecypc]: YueOHO-MeToauYecKoe
nocobue / [Tymkapén B. IL. — 2012. 70 c. - Pexum JocTyna:
https://edu.tusur.ru/training/publications/1515 (mata obpamenus: 10.07.2018).

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: 10.07.2018).

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

4. PamuomnpueMHble yCTpOHCTBa [DJEKTPOHHBIA pecypc]: YueOHO-MeToauyeckoe nocodue mo
1ab0paTOpHBIM 3aHATUAM U camocTosTenbHoi pabote / [lymkapés B. I1., XKennepckas C. I1., MenuxoB
C. B. — 2012. 74 c. - Pexum nocryna: https://edu.tusur.ru/training/publications/2015 (nara oOpateHus:
10.07.2018).

5. «PamuomnpueMHble ycTpoHCTBa» [DnekTpoHHBIH pecypc]: COOpHMK 3a1ad M ynpaxxHEHui /
Memuxos C. B., Ilymkapés B. II., Sxymesnu I. H. — 2015. 94 c. - Pexmm pgocrymna:
https://edu.tusur.ru/training/publications/4939 (nata obpamenus: 10.07.2018).

6. KomnecoB A.H. [IpoexkTtupoBanue paguonpUEMHBIX YCTPONCTB : Y4€OHO-METOUIECKOE TOCO-
Oue /Ui CTYIEHTOB pajguoTexHuueckux crenuansHoctedl. — Tomck: TYCVYP, 2006. — 35 c. (Hanuuue B
oubmmoreke TYCVYP - 60 3k3.)

7. Ilpuem u 06paboTka curHaNIOB [DNEKTPOHHBIH 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: 10.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTepratbl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydYarommxcs
U3 YKCiIa JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI U MHBAIMIOB MPEAOCTABISIOTCS B (hOopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYSHHUSIM UX 3/I0POBbsSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1t JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1ML ¢ HAapyIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.
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12.4. IIpopeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. http://protect.gost.ru/

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

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

13. MaTtepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHmne

13.1. O01ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeneHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIlMOHHOE 000pyA0BaHNUE U yUeOHO-HAITBIIHBIE TOCOOMs, 00ecIeunBaroIIie TeMaTHIeCKUEe Uil -
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI
Jlabopatopus "LlenTp marucrepckoii moaroroBku" / "IlenTp Texnomoruii National Instruments"
yueOHasi ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI PAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-

BEJICHUS 3aHITHI 1a00paTOPHOTO THMA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 416 ayn.
Ornucanue UMerIerocs 000pyI0BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- KommyTtatop D-Link Switch 24 port;
- Dkpan c anekrponpuBoom DRAPER BARONET;
- MynbTUMEAUIHBINA TPOEKTOP;
- I'enepatop I'5-78;
- I'eneparop I'CC- 120;
- I'enepatop I'CC- 80;
- Usmeputens ummuranca MHUIIA E7-24;
- I3smepuTenbHbli KOMILIEKC,
- Kommnext yHuBepcanbHbBIX MPOrpaMMUPYEMBIX PUEMOTIEPEAATIYHKOB;
- Kommnerotep C540 (2 wr.);
- Hoyr6yk LIREBOOK AH532 (3 mit.);
- HoyrOyx Fujisu;
- Komnwtorep intant 13001 (3 mT.);
- Ocmmnorpag DS-1250C;
- lludposoii ocrmmtorpad GDS-810C;
- Hudporoii komrieke yaeOHo-HayIHbIX 1aboparopuii ['TIO;
- lludpoBoii MyIsTUMETD;
- CereBoit apanrep (21T.);
- MyneTaMeTp mmdpoBoit APPA 82;
- YcraHoBKa JUTst HCCIIEIOBAaHMS HEJTMHEHHBIX 0OBEKTOB IIPU KOPOTKOMMITYIILCHOM Bo3aeicTBuu (1
IIT.);
- JJaboparopHble MakeThl Ul UccieoBaHus puémornepenaronmx Mmoayiaeit CBY (5 wr.);
- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;
- Pabouee mecto npenoaBares.
[IporpamMmmHoOe obecrieueHue:
— AWR Design Environment
— Adobe Reader
— National Instruments LabVIEW
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13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
Jlabopatopus "LlenTp marucrepckoit moaroroBku" / "LlenTp Texnomoruii National Instruments"
yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -

BEJICHUS 3aHATHI J1a00paTOPHOrO THUMA
634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuna, a. 47, 416 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- Jlocka MarHUTHO-MapKepHasi;
- KommyTtatop D-Link Switch 24 port;
- OkpaH ¢ anexrponpuBogoM DRAPER BARONET;
- MynbTUMEAUIHBINA TPOEKTOP;
- I'enepatop I'5-78;
- I'eneparop I'CC- 120;
- I'enepatop I'CC- 80;
- U3meputens ummuranca MHUIIA E7-24;
- I3smepuTenbHbll KOMILIEKC,
- Kommnext yHuBepcanbHbIX POrpaMMUPYEMBIX PUEMONEPEAATUYHKOB;
- Komnerorep C540 (2 wit.);
- Hoytoyx LIREBOOK AH532 (3 mrt.);
- HoyrOyx Fujisu;
- Kommsrorep intant 13001 (3 mT.);
- Ocmmnorpad DS-1250C;
- lludposoii ocrmmtorpad GDS-810C;
- Hudposoii komriekc yueOHo-Hay4dHbIX 1abopatopuii ['TIO;
- lludpoBoii MynsTUMETD;
- CereBoit aganrep (21T.);
- MynstameTp mmdpoBoit APPA 82;
- YcraHOBKa JIJ1s1 UCCIIEIOBAHUS HETMHEWHBIX OOBEKTOB MPU KOPOTKOMMITYIILCHOM BO31eHCTBIH (1
IIT.);
- JlJaboparopHbie MaKeThI I UCCIIeI0BaHus puémornepenatonux moaynaeit CBY (5 mr.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmMHoOe obecrnieueHue:
— AWR Design Environment
— Adobe Reader
— National Instruments LabVIEW

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jnst camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, 1. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mmebeb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMalnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo 0becIeueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ 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 MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3a1aHus
Yo HEMOCPEACTBEHHO JJaeT Nepexo 0T OMHAPHOM K KBapaTypHOil (pa30Boil MaHUITYSIIIUN?
-yIIy4lIeHHE TOMEX03aIUIIIEHHOCTH.
-YIBOEHHE CKOPOCTH MEpeaayH.
-yMEHbIIIEHNE 3aHUMaeMoM B 3(Upe MOJIOCHI YaCTOT.
-yMEHbIIEHHUE KO PHUIHEHTa OMNOOK.
[TpreMHUK NPSAMOTO JETEKTUPOBAHUS COCTOUT U3...
-unbTpa, yCUNIUTeNs U 1eTeKTopa.
-QuIbTpa U AeTEeKTOpA.
-unbTpa, cMecuTens, yCUINTENS U IETEKTOpa
-QunbTpa, cMecuTeNs, TeTepoIvHA U IETEKTOpa.
J11 4ero BBINIOJIHAETCS MEPEHOC HECYIEH YacTOThI Ha POMEXYTOUHYIO B paJHUOIIPUEMHHKAX ?
-JUIs1 peau3aluy TONOJHUTEIbHBIX KaHAJIOB IpUEMa.
-JUIs1 YIPOLIEHHMS TTO/IaBJIEHHSI COCEHETO KaHaja Ipuema.
-JUJIs1 YIPOLISHHMS TT0/IaBJIeHHSI 3€pKaJIbHOTO KaHajla pueMa.
-JUIsL yMEHBIIEHUS] COOCTBEHHBIX IITYMOB ITPUEMHHKA.
Ha xaxkoit yactote oOpa3yercsi 3epKaibHbII KaHaN B CyIepreTepOAUHHbBIX TPUEMHHUKaX ?
-Ha PACcCTOSIHMM JBYX MPOMEKYTOUHBIX 4aCTOT OT YaCTOTHI IPUHUMAEMOTO CUTHAJIA.
-Ha MMPOMEXKYTOYHOHN 4aCTOTE.
-Ha yJBOCHHOH NPOMEXKYTOUHOU 4acTOTe
-Ha PacCTOSIHUM MTPOMEKYTOYHON YaCTOTHI OT YaCTOThI IPUHUMAEMOI'0 CUTHAJIA.
[TpreMHHK NpsIMOTO MPeoOpa3oBaHUsl COCTOUT H3...
-npeoOpa3oBateisi 4acTOThl, GUIBTPA, YCHIIUTENS IPOMEXYTOUYHON YacTOTHI, I€TEKTOpa.
-peoOpa3oBarelis 4acTOThl, PUIBTPA, YCUIUTENS YaCTOTHl MOTYJISIIUH.
-npeoOpa3oBarteIst YacTOThl, GUIBTPA, YCUIIUTEINS YaCTOThl MOIYIIALINHU, AETEKTOPA.
-punbTpa, ycunurens, 1eTEKTOpA.
®dazoBas aBTOMOJICTPOMKA YaCTOTHI B MPUEMHHUKE MPSMOTO TPEoOpa30BaHus. ..
-TpedyeTcs B TH000M ciiydae.
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-TpeOyeTcsi, eciu nmpeoOpa3oBaTesb YaCTOThI BBHITIOIHEH KBAIPATypHBIM.
-TpeQyeTcsl, €ClIM He UCIIOb3YEeTCsl KBaIpaTypHBIi MpeoOpa3oBaTellb 4YaCcTOTHI.
-He Tpedyercsl.

Kakyto QyHKIMIO B IPUHIIUIIE HE MOXKET BBIIIOJIHUTh BXOJHAS LEMb?
-COINIaCOBaHUE C IIPUEMHON aHTEHHOMU.

-repecTpoiika Ha APYyTrylo 4acToTy npuema.

-[10JIaBJICHUE 3ePKAIBHOTO KaHalla IpuemMa.

-peoOpa30BaHUE YaCTOTHI.

OT yero 3aBUCAT COOCTBEHHBIE ITYMBI TPUEMHHUKA?

-OT IIyMOB BXOJIHOTO KacKaJa.

-OT IIYMOB BCEX KacKa/I0B B OJIMHAKOBOM CTETICHHU.

-OT IIYMOB BBIXOZHOT'O KacKasa.

-OT LIyMOB 3Hupa.

OcHOBHOE ycuJIeHHE B CYNEPreTepOJMHHBIX IPUEMHUKAX PeaIn3yeTcs Ha...
-pazuoyacrore.

-4acTOTE MOAYJIALMH.

-IIOCTOSTHHOM TOKE.

-IIPOMEKYTOYHOM YacTOTE.

CMmecuTtens B IPUEMHUKE JICHCTBYET Kak...

-CyMMaTop.

-norapuMUpyromas nersb.

-IEPEMHOKHUTEb.

-LIeTTb BO3BEJICHUS B KBaJpar.

Touka nepecedeHus: TPETHETO MOPSIIKA XapAKTEPU3YeET. ..

-HanpsDKCHNE HACHIICHUS TPEXKACKaTHOTO YCHIIUTEIIS.

-4acTOTy cpe3a (pUIbTpa TPEThEro nopsaka.

-UHTEPMOYIISIIUOHHBIC HETMHEWHBIE UCKAKEHHS B IETIH.

-rapMOHUYECKHE HEJIMHEIHbIC HCKAXXEHUS B LIETIH.

OcHoBHas N30MPaATEIBHOCTh CYNEPreTepOANHHOIO MPUEMHHUKA MO0 COCEAHEMY KaHally peau3yeT-

cs Ha...
-paanoyacrore.
-IIPOMEKYTOYHOM 4acTOTE.
-4aCTOTC MOAYJISIIUN.
-IIOCTOSIHHOM TOKE.
B kakux kackagax mpreMHHKa aBTOMaTHYECKas PETyJUPOBKa B MEPBYIO OYEPEb CHIKAET yCUJIIe-
Hue?

-B MIEPBOM KacKaJe.

-B ITOCJIEHEM KacKajie.

-paBHOMEPHO BO BCEX KacKajax.

-B IIEPBOM U TIOCJICHEM KacKaJiax.

Kakoro pojia morpenrHocTy peryJupoBaHusi MOXKET JOMyCKaTh cucTeMa (a30BOi aBTOMOACTPOUKH
YaCTOTHI?

-cpeHHe YacToTa U (pa3a Ha ee BBIXO/E MOTYT OTIMYAThCS OT TPEOYEMBIX.

-CpEJIHSS YacTOTa Ha €€ BBIXOJIC MOXKET OTIINYAThCS OT TpeOyeMoid, a pa3a B TOYHOCTH paBHA TpE-
OyeMoii.

-cpenHss a3a Ha ee BBIXOJIE MOXKET OTIIMYAThCS OT TpeOyeMoi, a 4acToTa B TOYHOCTH paBHA TpPE-
OyeMoii.

-Cpe/IHHe YacToTa U (ha3a Ha e¢ BBIXOJIC B TOYHOCTH PABHBI TPEOYEMBIM.

BSaI/IMHBIC IIOMEXHU Mexcz[y I[BYMSI II0CJICI0BATCIBbHO HepeHaIOH_[I/IMI/ICH CHUMBOJIaMU B CHUCTCMC
1U(POBOH CBSA3M HEYCTPAHUMBI, €CITH TI0J10Ca MPOITYCKAHUS TPUEMOTICPEIAOIIEro TPAKTa ...

-He OECKOHEYHA.

-MEHBIIIE€ YaCTOTHI CJIEOBAHMUS CHMBOJIOB.

-MCHBIUIC ITOJIOBHUHBI HaCTOTHI CJICAOBAHUSA CUMBOJIOB.

-MCHBIIIE YIBOCHHOW YaCTOTHI CJICIOBAHUS CHMBOJIOB.
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Bo3HUKIIYI0 MEKXCUMBOJIBHYIO HHTEP(HEPEHIHIO. . .

-YCTPaHHUTb HEBO3MOXKHO.

-BCErJla MOKHO YCTPAHUTh JIUHEHHON LIETIBIO.

~-MOKHO YCTPAHUTh TOJBKO HETUHEUHOW LIETBIO.

-B HEKOTOPBIX CIIy4asX MOJKHO YCTPAHUTh M TMHEHHOM LIeNbI0, a MHOTIa He00X0ArMa HeJTMHEeHHas
LEIb.

JKUTTEp BO3HUKAET BCIIEICTBUE. ..

-IIyMOB B IIPUEMOINIEPEJAIOIIEM TPAKTE.

-HEJIMHEWHBIX UCKAXEHUH B IPUEMOIIEPEJAIOLIEM TPAKTE.

-MCKaKEHUS aMILUIUTYIHO-4aCTOTHOW XapaKTEPUCTUKH ITPUEMOIIEPENAOIIETO TPAKTa.

-ACKa)XeHUs (Pa30-4aCTOTHON XapaKTEPUCTHKH IIPHEMOIIEPEIAIOIIero TPaKTa.

CucteMsl ¢ IIyMONIOJOOHBIMH CUTHAJIAMH. . .

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

-00J1€€ YyBCTBUTEIbHBI K MHOTOIY4€BON HHTEP(EPEHLIUH.

-MEeHee YyBCTBUTEIbHBI K MHOTOITy4eBON MHTEp(EpeHLINH.

-HE JIONIYCKalOT HAJIMYMS MHOTOJIy4€BOI'O PaCIIpOCTPaHECHHUS.

[Tpu nepenave nHPpOPMAIUH B CUCTEME C ITYMOIIOJOOHBIMHU CUTHAJIAMH. . .

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

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

-KaXK/1bIil a0OHEHT 3aHUMAeT MEHBIIYIO MOJIOCY YacTOT, YeM B OOBIYHOM cUCTEME.

-3aHMMAEMYIO CUCTEMOM CBS3H II0JIOCY YaCTOT ONPEAEIUTh HEBO3MOXKHO.

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

-KOppensTopa.

-COTJIACOBAaHHOTO (UIIBTpA.

-1peoOpa3oBaresisi 4aCTOTHI.

-¢unsrpa HalikBucra.

14.1.2. Jxk3amMeHallMOHHbIE BONPOCHI
Monynsiuus OFDM.
CewmeiictBo opmatoB moayisiiuu CPM.
CemeiictBo popmatoB moayssiiuu PSK.
CrniocoObl opranu3anuy KOUIEKTUBHOTO J10CTYIA K AQUpy.
Ob6nactu npumenenus u 3agaun YI1IOC.
[TpreMHUKH PSAMOTO JETEKTUPOBAHMSL.
[TprueMHUKH IPSAMOTO yCUJICHUS.
[TpuemHukH ¢ nmpeodpa3oBanrueM 4acToTbl. X obmiue npenumyIiecTsna.
CyneprerepoHHbIE IPUEMHUKH.
CyneprerepoJHHbIE TPUEMHUKH.
[ToGouHble KaHaNbI IPHEMa B CylepreTepouHe u 60pbda ¢ HUMH.
Undpanun.
CyneprerepoarHbl ¢ HECKOJIBKUMU NPE0Opa30BAHUSAMH YaCTOTHI.
[TpreMHUKH PSAMOTO MTPe0OpPa30BaHUS.
YerpoicTBO NpUEMHHKOB NpsiMoro npeodpazoBanus 6e3 PAIIY rerepoauna.
IIporpammHO-OIIpeAesseMoe paauo.
ITpueMHbIE AaHTEHHBI.
CornacoBaHue ¢ MPUEMHONW aHTEHHOM.
Bxoanble nienu: cTpykTypHas cXxeMa ¥ BapuaHThl IPUHLUIINAIBHBIX CXEM.
PacueT 0THOKOHTYpHOM BXOAHOM LIEIIH.
ITepecTpoiika BXOOHBIX LIETIEH. YVIMHEHHbIE U YKOPOUYEHHBIE aHTEHHBIE LIETH.
VYeunurenu paanodacToThl: TpeOOBaHUS, TAPAMETPbI U CXEMOTEXHHUKA.
HIymer B YIIOC: onpeneneHne 4yBCTBUTEILHOCTH NPUEMHHKA; (PU3UKA BO3ZHUKHOBEHUS, 3aKOHO-

MEPHOCTHU HAKOIUIEHMSI U XapaKTepHu3alusl IIyMOB.

Yeunurenu npoMeKyTOYHOM YacTOThI: TPeOOBaHUS U CXEMOTEXHHUKA.
[Tpunuun neiicTBus npeoOpa3oBareneil YaCTOTHI.
Henuneiinbie nckaxxenus B Tpakre YIIOC n ux xapakrepusanusi.
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CxeMoTexHHKa peodpazoBaresield 4acToTHI.

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

ABtorenepatopsl. O0paTHOE NpeoOpa30BaHUE IIYMOB reTEPOANHA.

Pacrnipenenennas OCHOBHas CEIEKIUSI.

CocpenoroueHHasi OCHOBHAs CEJIEKIIMSL.

[Tre303mekTpruyeckue GUIbTPhI COCPEIOTOUCHHON CEICKIIUH.

3aauu ¥ BapUaHThl CTPYKTYpHBIX cxeM APY.

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

APY c npsiMbiM, 0OpaTHBIM ¥ KOMOMHUPOBAHHBIM PETYIUPOBAHUEM.

Cxembl perynsiTopoB cuctem APY.

[udposas APY.

Cratnueckue u acratnueckue cuctemsl AITY.

Crensmue cucremsl AITY u cructemMbl CTAOMIIN3ALUT YaCTOTHI.

MesxcumBonbHas uaTepdepeHius. [IpuurHbl BOSHUKHOBEHUS U METObI OOPHOBI ¢ HEl.

Ounsrpel HaiikBucra. [IpunogHsaTsiii KOCUHYC.

Peanuzamus punberpoB Haiikeucta B YIIOC ¢ kaHaAIbHBIM KOAMPOBaHUEM «0€3 BO3BpAIICHUS K
HYITIO».

Pacnipenenenne nepenarounoit Gpynkuun punstpa HalikBucTa Mexay MPUEMHHUKOM M TIEpeIaTdH -
KOM.

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

TpaHcBepcaabHbIEe KOPPEKTOPHI NepeaatouHoi pynkuuu mudpossix YIIOC.

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

Omnpenenenre U OCHOBHBIE XapaKTEPUCTUKH JUKUTTEpA.

Knaccudukanus cocTapiasomux JHKUTTEPA.

Canyyvaiinelii ;xutTep. Ero 0COOEHHOCTH U XapaKTEepUCTHKH.

JleTepMUHUPOBAHHBIN HKUTTEP. ETO0 0COOEHHOCTH M XapaKTEPUCTHKHU.

[TpeoGpazoBatens ['mabbepra u ero ucnoib3oBanue B udppossix YITIOC.

[{udpoBble aMITUTYAHBIE OTPAHUYUTEH.

[udpoBble aMITUTYJHbIE JETEKTOPHI.

[{udposbie yacToTHBIC U (Ha30BBIC JETEKTOPHI.

OO6111e 0COOEHHOCTH CUCTEM CBSI3H C IIYMOIIOJOOHBIMH CUTHAJIAMHU.

Ucnons3yemsie paznoBuanoctu LUIIC, renepuposanue LITIC, IHIIC-nepenaTymk.

AcunxponHnas nemonymsauus LHTIC.

Cunxponnas gemoxnyisinus HITTC.

CucreMsl CBSI3M C NPBITatolIed YaCTOTOM.

Havanwneiii nouck B LITTC-npuemunkax.

Ortcnexuanue curnana B LITIC-npuemHukax.

CniocoObl popMHUpOBaHUS KaHAJIOB IIPU Pa3HECEHHOM MPHEME PaJUOCUTHAIIOB.

Mertobl KOMOMHUPOBAHMS CUTHAJIOB TIPU PAa3HECEHHOM MPHEME PaJHOCUTHAJIOB.

14.1.3. TemsbI pac4yeTHbIX padoT
3aaun, WUTIOCTPUPYIOIIME COOTHOLIEHHE NMPUHUMAEMOIrO CUTHaja C IIyMaMHd U MOMEXaMH Ha
BXOJI€ MPUEMHUKA. 3a/1auu O0ILero xapakrepa 1o o0ecrneueH!o U30UpaTesIbHOCTH 0 COCEHEMY KaHaIy.
Pacuer u cumyisinust npeoOpa3oBaresis 4acTOTHI.
Pacuer yyBcTBUTEIBHOCTH IPUEMHHUKA, OTPAHUYEHHON LITyMaMH.
Pacder mapameTpoB, XapaKTEpU3YIOIINX HEJIMHEHHBIE UCKAXKEHUS B y3J1aX IPUEMHUKA.

14.1.4. TeMbl KOHTPOJILHBIX Pa0dOT
OO6nacTi MPUMEHEHWSI, BUJIbI IPUHIMAEMBIX CUTHAIIOB ¥ 3a1a4un YIIOC
CTpyKTypHBIE CXEMbI IPUEMHUKOB
ABtomarnueckue peryimuposku B YIIOC
Oco6ennoctu mudposeix YIIOC

14.1.5. Tembl 1a60paTopHbIX padoT
HccnenoBanue BXOIHOM 11enu
N3yuenune npeodpazoBaHUs YaCTOTHI B CYNIEPreTEPOJUHHOM MPUEMHUKE
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W3yueHune mporpaMMHO-OIPEeNIIEMOTO PaIro
Nzydyenue hopMUpOBaHUS UMITYIILCOB B IU(PPOBOH CBS3U

14.1.6. Tembl KypcOBBIX IPOEKTOB / KypCOBBIX padoT

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

Pa3pabotka monenu npuemuuka OQPSK-curnana Ha ypoBHE CTPYKTypHOM cxembl B cpee AWR
Design Environment

Pa3pabotka monenu npuemHuka MSK-curnana Ha ypoBHE CTPYKTypHOU cxembl B cpene AWR
Design Environment

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

Pa3paboTtka nporpammsl JUIsl yIpaBieHHUs IpOorpaMMHO-yIpaBisieMbiM pueMHukom USRP B cpe-
ne LabVIEW

Pa3paboTtka mporpaMmsl AJ1s1 H3MEPEHUsT XapaKTEepUCTUK y3JI0B IpueMHuKa Ha miargpopme USRP
B cpene LabVIEW

Pa3paboTtka nporpaMMsl AJisi U3MEPEHUS XapaKTEPUCTUK Y3JI0B prueMHHKa Ha miatdopme PXI B
cpene LabVIEW

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS 1 HHBAJIH/I0B
Jns nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHBIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLICHKH
00y4JaroLIXCs MaTepuaioB pe3ynbTaToB 00y4eHus

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C HapymeHusMu
cryxa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaJIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMeHHbIe | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
ammapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIEeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMH UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOy4alOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauuecKue peKOMEHIANMNH M0 OIEHOYHBIM MATepPHAJIaM JIJIsl JIHI[ C OTPAHHYEHHBIMU
BO3MO’KHOCTSIMU 3/I0POBbsI 1 HHBAJIN/I0B

I[J'IS[ JiiL ¢ OrpaHU4YCHHBIMH BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUH OICHOYHBIX CPEJICTB, 8 IMEHHO:

- B IIe4aTHOU (hopme;

- B TIeYaTHOU (hOpMe C YBEITHUEHHBIM MIPUPTOM;

- B (hopmMe AIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTCHHS aCCUCTCHTOM 3aJIaHUs BCITYX;

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

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMpPOCHL. [Iiist Takux oOyyaromuxcsl npeaycMaTpuBaeTcs TOCTyI -
Has popMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & UMCHHO:

- MMMCbMEHHO Ha Oymare;
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— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa orneHUBaHUS PE3yNIBTATOB OOYUYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aJaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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