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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

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

PABOYAS ITPOTPAMMA TV CHUTIMHBI
PaguonpuemMHbie ycTpoiicTBa CHCTEM PAIHOCBSA3H M PAIHOJ0CTYNA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HampasnenHocTs (mpoduis) / cieruanu3anys: 3anmuineHHble CHCTEMbI H CETH CBA3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PCC, Kadenpa paano3eKTpPOHMKH U CUCTEM CBSA3H

Kypc: 3, 4

Cemectp: 6, 7

YueOnsrit man Habopa 2018 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 64 48 112 4acoB
7 | Bcero (6e3 3x3ameHa) 144 72 216 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 0 36 JacoB
9 | OOmas TpyI0eMKOCTh 180 72 252 4acoB
5.0 2.0 7.0 3.E.

Ok3ameH: 6 cemecTp
JauerTecemectp
TR EG BT HHOERIPORSRTE BT BABBT TP fdb
Wudopmanus o Biagenblie:

OUO: [lenyriaHoB A.A.
HoisxkHOCTh: PekTop Tomck 2018
Hata mognucanus: 20.12.2017
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) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpeHa u omoOpena Ha 3acemanuu kadeapsr PCC «  »

20 roma, mpotokois Ne

PazpaboTuuk:
nmpodeccop kad. PCC 3. B. Cemenos

3aBenyronmii o0ecnieunBaromeii kad.
PCC A. B. ®areeB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PCC A. B. ®artees
OKCIIepTHI:

Crapuuii npernoiaBatesns Kadeapbl
PagUOdIIEKTPOHUKH U CUCTEM CBS3U

(PCC) 1O. B. 3enenenxkas
3aBenyrouuii kadeapon pagrosieK-
TpoHUKH U cucteM csizu (PCC) A. B. ®arees
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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

Huctunnuna «PaguonprueMHble YCTPOMCTBA CUCTEM paarocBsizu U paauonoctyna» (b1.B.O/1.9)
OTHOCUTCS K 070Ky 1 (BapHaTHBHAS 4acTh).

[TpenmecTByOUMMHI JUCHUILUTMHAME, (OPMUPYIOIIMMHU Ha4yallbHbIe 3HaHUS, sBis0Tcs: L{udpo-
Bas 00paboTKa CUTHAIOB, PasuonpreMHublie yCTpOHCTBA CHCTEM PaJAMOCBI3U U PaloJ0CTyIA.

HOCJ’Ie}I[y}OHH/IMI/I JUCHUIINIMHAMU ABJISIFOTCS: HpOCKTI/IpOBaHI/Ie S3alIUIIC€HHBIX CUCTEM U ceTel CBsI-
3u (I'TIO-4), YueOHo-uccnenoBarenbckas paboTa CTYyJIEHTOB, PajnonpueMHble yCTpOHCTBAa CHCTEM pa-
JTUOCBSI3U U paOJ0CTYTIA.

3. TpeGoBanus K pe3yJibTATAM OCBOEHMS JUCUUILTHUHBI

[Tporniecc n3yueHus: AUCUUILUIMHBI HAMPaBJIeH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITIETCHIINH:

— TIK-12 roTroBHOCTBHIO K KOHTPOJIFO COOTBETCTBHS pa3padaTbIBAEMbIX TPOCKTOB M TEXHUYECKON
JIOKYMEHTAIMU CTaHJAapTaM, TEXHUYECKUM YCIOBHUSAM U APYTUM HOPMATUBHBIM JIOKYMEHTaM;

— TIK-14 ymeHueM OCYIIECTBISATh TMEPBUYHBIA KOHTPOJh COOTBETCTBHS pa3padaThIBACMBbIX
MIPOEKTOB U TEXHUYECKON JTOKYMEHTAlMU HALIMOHAJIBHBIM U MEXIYHAPOIHBIM CTaHAapTaM U TeXHHUYE-
CKHM perlIaMeHTaM;

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.

—  YMeTb CHHTE3UPOBATH CTPYKTYPHYIO U NPUHIMIHAIBHYIO CXEMY IMPHUEMHHUKA, PACCUNUTHIBATD
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 cocTaBiseT 7.0 3aUueTHBIX eIMHMILIBI U IIPeCcTaBIeHa 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) 112 64 48
BrinonneHne KypcoBoro npoekra / KypcoBon 42 0 42
paboThI

OdopmieHue oT4eToB 110 Ja00paTOPHBIM 6 6 0
pabotam

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 14 14

[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSIM, 50 44

ceMHUHapam

Bcero (6e3 sx3amena) 216 144 72
Iloaroroska u ciaya sK3aMeHa 36 36 0
OO6miast Tpy1I0€MKOCTb, 4 252 180 72
3auetHble EauHunnl 7.0 5.0 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
r 8 S s oS 2 0
HasBanus pa3nenoB IUCHUIIIMHBI i J o, = Q. o O & &
= 5 e = = 50 S E
(=¥ lc:‘“ = 8 Q 9 e g
= e g &
6 cemecTp
1 ObnacTu npUMeHEHUSs, BUBI TIPHU- 4 2 0 0 6 12 |IIK-12, TTIK-
HHUMaeMbIX CUTHaJIOB U 3a1aun YIIOC 14
2 Pa3HOBUJIHOCTHU CTPYKTYPHBIX CXEM 4 8 4 0 8 24 |TIK-12, IIK-
MIPUEMHUKOB, UX 00JIaCTH pUMEHe- 14
HUS, IPEUMYIIECTBA U HEJJOCTATKU
3 DnemenTsl U y3i1bl YIIOC: BXogHbIE 6 10 8 0 10 34 |TIK-12, IIK-
[T, CEJICKTUBHBIE YCUIIUTEIH, 14
npeoOpazoBaTeNu YaCTOTHI, JCTEKTO-
pbI
4 ABTOMaTHYECKHUE PETYIUPOBKU B 4 2 0 0 6 12 |IIK-12, [TIK-
VYIIOC: aBTromMaTnuecKasl peryJmpoBKa 14
YCUJICHUS, aBTOMAaTUYECKast
MOACTPOMKA YAaCTOTBI
5 OcoOGeHHOCTH TTOCTPOCHUS 8 4 4 0 20 36 |IIK-12, [IK-
YCTPOUCTB npreMa HH(pOpMaIuH, 14
nepeaaBaemMoit B rudpoBoit popme
6 OcoOEHHOCTH TTPUEMHBIX 2 2 0 0 5 9 |TIK-12, [TK-
ycrpoiicts ¢ LITIC. CormacoBaHHbIiM 14
U KOPPETSLUOHHBIN TpuemM
7 Teopusi U TEXHUKA U3MEPEHUS TEX- 4 4 0 0 9 17 |IIK-12, TTIK-
HU4eckux xapakrepuctuk YIIOC 14
Hroro 3a cemectp 32 32 16 0 64 144
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7 cemecTp

8 OcobeHHOCTH Cpe/bl MPOCKTUPOBA- 0 2 0 10 2 4 |TIK-12, ITK-
Hust AWR Design Environment u 14
OCHOBHBIE TIPHEMBI pabOTHI ¢ HEi
9 Ocobennoctu cpenst LabVIEW u 0 2 0 2 4 |TIK-12, TTK-
OCHOBHbIE NPUEMBI pabOTHI C HEH 14
10 Annapatnas iatgopma Universal 0 2 0 2 4 |IIK-12, IIK-
Software Radio Peripheral 14
11 ManuBuayanpHas paboTa B COOT- 0 8 0 42 50 |TIK-12, TTK-
BETCTBUH C 33JJaHUEM Ha KypCOBOH 14
IPOEKT
Hroro 3a cemectp 0 14 0 10 48 72
Uroro 32 46 16 10 112 216
5.2. Conep:xanue pa3aejioB TUCHHUILINHBI (110 JIEKIHMAM)
CopneprkaHue pa3zienoB TUCHUILIKMH (TI0 JIEKIUSAM) IPUBEIECHO B Tabnuie 5.2.
Tabmuia 5.2 — ConeprkaHue pa3faesnoB JUCHUIUIAH (10 JICKIHSIM)
3 z§
3 =
Z = 5
Ha3zBanus pasznenos CopeprkaHnue pa3aesnoB TUCHUATITAHBI (110 JICKITUSM) 2z 25
o E
2 | &2
=) g =
6 cemecTp
1 OGnactu npumenenusi, |1 Mecto YIIOC B cucteme cBs3u.2 Obmactu npu- 4 [IK-12,
BU/JIbI IPUHUMAEMBIX MeHenus YIIOC.3 3apaun YIIOC.4 Buas! npuHnMae- [1IK-14
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- MK-12,
CTPYKTYPHBIX CXEM HUKH NPAMOTO AeTeKkTupoBanus.3 [IpueMHuuku nps- [IK-14
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- [K-12,
VITIOC: BXogHbIe TIEH, Huka. ObecnieueHne n30UpaTeIbHOCTH 110 TTOOOYHBIM I1K-14

CEJICKTHBHbBIE YCUITUTEIH,
npeoOpazoBaren
Y4acTOTHI, IE€TEKTOPHI

KaHayaMm npuema. [IpuHiunel pacyera kodppuIreH-
TOB BKJIFOUEHUS B AaHTEHHYIO LI€TIb U B IIETb TOCJIETY-
o1ero kackazaa. [lepectpolika BXOA-HOM LIETIH 110
nuanasony. 3 Yeunurenu paauodactotsl (YPY). YPY
KaK y3eJl, OIPEAeIAIOINNA YyBCTBUTEILHOCTD IIPU-
€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-12,
perymupoBku B YIIOC: | CtpykrypHble cxembl APY. Ocradernas APY. OcHos- [1IK-14
aBTOMaTH4ecKas HBIE XapaKTepUCTUKH U napameTpsl APY. [IpuHnnmnu-
pEryJIMpoBKa yCUJIEHUS, |aJIbHbIE cXeMBI y3710B APY.2 ABTOMaTnueckas
aBTOMaTH4ecKas noacTpoiika u cuHTe3 yactorsl B YIIOC. Crucremsl
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 [IK-12,
MIOCTPOEHUS YCTPOMCTB | HUKAX IU(PPOBBIX CUTHATIOB. MeXCUMBOJIbHAS HHTEP- [1IK-14
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.

Hroro 8
6 OcobeHHocTH 6.1 IIpreM mymMonog0OHbBIX CUTHAJIOB C UCIIOJIb30Ba- 2 IK-12,
MIPUEMHBIX YCTPOICTB ¢ | HHUEM KoppesnsiTopoB.6.2 [Ipuem mrymMonogo0HbIX CHUT- [IK-14

HITIC. CornacoBaHHBI| U | HAJIOB C UCIIOJIb30BAaHHEM COTTIACOBAHHBIX (DHIIBTPOB.

KOPPE/ISLHOHHBI IPHEM |y -
7 Teopus 1 TEXHUKA 1 MHTerpupoBaHHble U3MEPUTENBHBIE CHCTEMBI Ha 4 MK-12,
HU3MepeHus TexHuueckux |ocHoBe miatdhopmbl PXI nu LabVIEW.2 M3mepenue [IK-14

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

Ne paznenoB naHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO U3yYeHHE
o0ecneynBaroLINX 1 00eCeunBaeMbIX AUCHUIUINH

1 2 3 4 5 6 7 8 9 10 11

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

Haunmenosanue
UCIUILINH

1 Hudposas o6padoTka

- - + - - + +

CUTHAJIOB

2 PaguonpueMHbie

YCTPOWCTBA CUCTEM pa- n n n n n n n i + + +

JAUOCBA3U U paguoa0CTy-
Ina

[Tocnenyromuye TUCITUTITUHBI

1 ITpoexTupoBanue 3aiiu-
LIEHHBIX CUCTEM U CeTer +
cszu (I'T1IO-4)

2 Y4eOHO-ucClIeEq0Ba-
TesbcKasi paboTa CTy/eH- + +
TOB

3 PaguonpueMHbie
YCTPOMCTBA CUCTEM pa-
JTUOCBSI3U M PATTHOIOCTY-
ma

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, (OPMHUPYEMBIX PH U3yYeHUM TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TPH HW3yYCHUHW AWCIHILIMHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YUECHUU TUCHIUILTAHBI, U BUJOB 3aHS -

THH
< Bunrwl 3ansatuit
= —
=1 . s
5 = © 4 ©
g > & 8 = S DopMbI KOHTPOJIS
E 9 5 4 :
= = < =} — s
) (o8 < o <
~ = = O @)
A
IIK-12 + + + + + KontponpHas pabdora,

Ok3ameH, OTyer 1o jia-
O6opatopHoii pabore, 3a-
IIUTa KypCOBBIX MPOECK-
TOB / KypCOBBIX paboT,
KoncynsTpoBanue, 3a-
yeT, PacuetHas pabora,
TecTt, OTUeT 10 Kypco-
BOMY MPOEKTY / Kypco-
BOi1 paboTe
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[IK-14 + + + + + KonTponpHas padora,
Ok3ameH, OTYET 110 JIa-
OopaTopHoii pabore, 3a-
IIATa KYPCOBBIX MPOCK-
TOB / KYpPCOBBIX padoT,
KoncynbsTrpoBanue, 3a-
yet, PacuetHas pabora,
Tect

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

7. JlabopaTtopHble paGoThl
HaumenoBanue 1abopaTtopHbIX paboT npuBeneHo B Tabmue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

A v s
= 2 E
Q = g
Q O
¥ )
Haspanus paznenon HaumenoBanue nabopatopHbIx padoT zF &5
o S E
= g =
2 o 2
= o
6 cemecTp
2 PazHoBuaHOCTH N3yyenune nporpaMMHO-OIIPEAEIAEMOr0O PaIuo 4 IK-12,
CTPYKTYPHBIX CXEM Htoro 4 [IK-14
MIPUEMHHKOB, UX 00JacTh
MIPUMEHEHUS,
IIpEUMYIIECTBA U
HEJ0CTaTKU
3 DneMeHTHI U y3J1bl HccnenoBanue BXOOHOH 1ieIn 4 TIK-12,
[TOC: BxoaubIe LEnU [1K-14
VIIOC: Bxomubic nem, N3yuenne npeoOpa3oBaHus YaCTOTHI B CyNepreTepo-
CENEKTHBHBIC YCUIUTEIN, | 1oy mippeMHHKE
npeoOpaszoBaTenu
Y4aCTOTBI, IETEKTOPbI Hroro 8
5 OcobeHHOCTH N3yuenune hopMUpOBaHUS UMITYJIHCOB B IIU(POBOI 4 [IK-12,
IIOCTPOCHMS YCTPOMCTB | CBSA3HU [IK-14
npuema I/IH(I)OPMauHH, Vroro 4
nepesaBacMon B
udpoBoit popme
Hroro 3a cemectp 16
Hroro 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
A v o
= 2 E
3] ==
g o 5
> O
Ha3Banus paznenos HaumeHOBaHNE IPAaKTUYECKHUX 3aHATHH (CEMHUHApOB) | = & &5
o S E
= g =
2 o 2
= o
6 cemecTp
1 O6nactu npumenenus, |OO6muMe 0COOCHHOCTH U YCIOBUS CENIEKIUU U yCUIIe- 2 [K-12,
BUbI IPUHUMAEMBIX HHUSI IPUHUMAEMBIX CUTHAJIOB [IK-14
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CUTHAJIOB U 3aJa4u Htoro 2
YIIOC
2 Pa3HOBUHOCTH CyneprerepoauHubie MpueMHUKHU. [10009HbIE KaHaTIbI 4 [IK-12,
CTPYKTYPHBIX CXEM npuema u 60pbp0a ¢ HUMH. [1IK-14
NPUEMHHUKOB, UX 00JIaCTH
P ’ [TpuemHuKu npsimoro npeodpazoBanus. [IpueMHukn 4
IIPUMEHEHHUS
P ’ npsimoro npeodpazoBanus 6e3 GAIIY rereponuna.
IPEUMYILECTBA U
HEIOCTAaTKH Hroro 8
3 DnemMeHTHI U y3I1bl Bxonubie nienu. Pacyer ko3¢ GUIMEHTOB BKIIOUYEHHS B 4 IIK-12,
VITIOC: BXogHbIe TIETH, AHTEHHYIO [IETb U B IEh MTOCIEAYIOMIETO KacKaaa. TIK-14
CEJIEKTUBHbIE ycUIuTeny, |[lepecTpolika BXOAHOI Lieny N0 JUana3oHy.
1| BaTeIIN o
peobpasosaren [IpeobpazoBarenu yactoTsl. HenmHelHbIC HCKAKCHUS 4
YaCTOTHI, IETEKTOPbI
CTOTBL JICTEKTOP B IIpeoOpa3oBaTessiX YacTOThl M UX XapaKTepU3aIusl.
Ounptpel B YIIOC. OGecnieueHue n30uparebHOCTH 2
10 COCEHEMY KaHaly.
Hroro 10
4 ABTOMaTnveckue ABTOMaTHUYECKas PETyJIMPOBKA yCUICHHS . ABTOMAaTH- [IK-12,
perymupoBku B YIIOC: | yeckas moactpoiika u cunre3 yacto-Tol B YIIOC. Cu- [IK-14
aBTOMaTH4ecKas crembl OAITY.
PerymMpoBKa yCUICHUS, | pr o 2
aBTOMaTUyecKkas
MOJICTPOMKA YaCTOThI
5 OcobenHoctH MexcuMBoIibHas HHTEp(EpEHIUS B IPUEMHUKAX 2 MK-12,
MIOCTPOEHUS YCTPOMCTB | LM(POBBIX CUTHATIOB U O0pbOa ¢ Heil. Bnusaue u xa- [IK-14
npuema uHpopmanuu, pakTepu3alys HETUHEHHbIX HCKaKEHUI B IPUEMHU-
IepeaBacMoi B Kax HU(POBBIX CUTHAJIOB.
npposont popme
mdp (bop JIxutrep B MpueMHHUKaX HU(GPOBBIX CUTHAJIOB U €T0 2
XapakTepu3arusl.
Hroro
6 OcobeHHoCTH Oco0eHHOCTH MPUEMHHKOB IIIyMOTIOI00HBIX CUTHA- [K-12,
IIPUEMHBIX YCTPOUCTB C | JIOB. [1IK-14
HIIC. 7
I1C CorﬂaCOBELHHLH/I Y | Yroro 2
KOpPESILIMOHHBIN IIpUeM
7 Teopus 1 TeXHUKA WHTerpupoBaHHbIE U3MEPUTEIBHBIE CHCTEMBI Ha 2 [IK-12,
u3MepeHus TexHndeckux |ocHose miatdopmel PXI u LabVIEW. [IK-14
xapakrepuctuk YIIOC
paKIep N3mepenne u3bupareabHOCTH, YyBCTBUTEIHHOCTH, 2
HEJIMHEMHBIX UCKAKEHUI U JTUHAMHUYECKOrO AUanaso-
Ha YIIOC.
Hroro 4
Hroro 3a cemectp 32
7 cemecTp
8 OcobeHHOCTH CpeIbI [Moncuctema Visual System Simulator u ocHOBHBIE 2 MK-12,
npoekTupoBanust AWR | 0cOOEHHOCTH MOJIETMPOBAHMS HA CHCTEMHOM YPOBHE [IK-14
Desi :
esign Environment u Hroro 5
OCHOBHBI€ ITPUEMBI
paboThI ¢ Helt
9 OcoOeHHOCTH CpeIbI OcobenHocTH rpaduYecKOro si3bIKa MporpaMMHupoOBa- 2 [IK-12,
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LabVIEW u ocHoBHble  |HHUs LabVIEW. OcHOBHBIEC TpHUEMBI yIIpaBIECHUS T1e- [IK-14
IpHUEMBI pabOTHI ¢ HEH pudepuitHbIM 000pyA0BaHUEM (ITPOrPaMMHO YIIPaB-

JsieMO€e Paiio, U3MEPUTEIbHBIE HHCTPYMEHTHI) U3

LabVIEW

Hroro 2
10 AnnapaTtHas YCTpoicTBO MPOrpaMMHO YIPABISIEMOTO PaIvio 2 [IK-12,
tatgopma Universal National Instruments USRP. Texunueckue xapakrepu- [1IK-14
Software Radio CTHKH, BO3MOXXHOCTH, IPOTPaMMHPOBaHHE
Peripheral Hroro 2
11 UunuBuayanbHas ConepxaHue pasjesia onpeaeisieTcss B COOTBETCTBUU 8 TIK-12,
paboTa B COOTBETCTBHMHU C |C MHIMBUIYaJIbHBIM 33JaHUEM CTYJCHTA IK-14
3aJlaHUEeM Ha KypCOBOH |y o 8
IPOEKT
Hroro 3a cemectp 14
Hroro 46

9. CamocrosiTesqibHasi padoTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpYEeMble KOMIIETEHITUH TPEICTaBICHbI B

tabmuue 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
) O =
Bunel camocTosTeInHON & )
HasBanus paznenos z = DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a g
= S
6 cemecTp
1 O6nactu npumenenusi, |lloaroroBka k npaxkTuye- 6 |IIK-12 KonTposnbhas pabota, Pac-
BU/IbI TPUHUMAEMBIX CKHM 3aHATHUSAM, CEMUHA- yeTHas pabota, Tect, Dk-
curHaznos u 3agaun YIIOC | pam 3aMeH
Hroro
2 Pa3HOBHUJIHOCTH [ToaroroBka k mpakTuue- [K-12, KonTponsnas pabora, Pac-
CTPYKTYPHBIX CXEM CKHUM 3aHSATUSIM, CEMHHA- [IK-14 yeTHas pabdoTta, Tect, Ok-
IPUEMHHUKOB, UX O0JIACTH | paM 3aMeH
TPHMCHCHHA, [TpopaboTka TeKIHOHHOTO 4
peum TBA U
penMyliecTsa Marepuasa
HEJO0CTATKU
UTtoro 8
3 DneMeHTHI U y3IIbl IToaroroBka K mpaxkTuye- 6 |IIK-12, KontponwHnas padora, Pac-
VIIOC: BXomHBIE IICIIH, CKHM 3aHSITHSIM, CECMHHA- IIK-14 yeTHas padota, Tect, Dk-
CEJICKTUBHbBIC YCUIIUTEIH, |PaM 3aMeH
1| BaTEIIN
peobpasosaren [TpopaboTka JIEKIIMOHHOTO 4
YaCTOTBI, IETEKTOPbI MaTepuana
Hroro 10
4 ABromMarudeckue IToaroroBka K mpaxkTuye- 6 |IIK-12, KonTposbhas pabota, Pac-
perymmpoBku B YIIOC: CKWM 3aHSITHSIM, CEMHUHA- [IK-14 yeTHas padota, Tect, Ok-
aBTOMaTU4eCKas pam 3aMeH
TYJIUPOBKA YCUJICHUS
PEryIMpoOBKa YCHJICHHS, |y 6
aBTOMaTU4eCKas

CornacoeaHa Ha noptane N2 39051

10



HOI[CTpOfIKEI HaCTOThI

5 Ocobennoctu IToaroroBka K npaxkTuye- 6 |IIK-12, KonrtposnsHnas padora, Ot-
MOCTPOEHHUS YCTPOUCTB CKHUM 3aHSATUSIM, CEMHHA- [IK-14 4eT 1o JabopaTopHOi pa-
npuemMa uHpOpMaIHH, pam 6ote, Tect, Dx3amen
[CpC/IaBaCMONH B ITonroToBka k npakTuye- 4
oo dopme CKHM 3aHSATHUSAM, CEMUHA-

pam

[IpopaboTka JIeKIIHOHHOTO 4

Marepuala

OdopmiteHre 0TIETOB 1O 6

JabopaToOpHBIM paboTam

Hroro 20
6 OcobeHHocTH [ToaroroBka Kk npaxkTuye- 4 |IIK-12 KonrtponrHhas pabora,
IIPUEMHBIX YCTPOMCTB C | CKUM 3aHSATHUSAM, CEMHHA- Tect, Ox3ameH
IITIC. CornacoBaHHbIl U | pam
KOpPEAHOHHBIN HIPHEM | 17155360 TKa IEKIIMOHHOTO 1

Matepuaia

Hroro
7 Teopus U TEXHUKA [ToaroroBka k mpakTuye- 4 |IIK-12, KontponsHas pabdora,
U3MEPEHUs TEXHUYECKUX | CKUM 3aHATHUIM, CEMUHA- [1IK-14 Tect, Ox3ameH
xapakrepuctuk YIIOC pam

[ToaroroBka Kk mpaxkTu4e- 4

CKHM 3aHATHUSM, CEMUHA-

pam

IIpopaboTKa JIEKIIUOHHOTO 1

Matepuaia

UTtoro 9
Hroro 3a cemectp 64

IToxroroBka m cimada dK3a- 36 OK3aMeH

MeHa

7 cemecTp

8 OcobeHnHocTH cpeibl ITonroToBka K npakTuye- 2 |IIK-12, | 3ager, KonTpoabHas pabo-
npoektupoBanuss AWR CKHUM 3aHSATUSIM, CEMHHA- [IK-14 Ta, Tect
Design Environment u pam
OCHOBHBIE NPHEMBI Vroro 2
paboThI ¢ Helt
9 OcoOeHHOCTH CpeIbI [ToaroroBka k mpakTuye- 2 |IIK-12, 3aueTt, KoHTposbHas pabo-
LabVIEW u ocHOBHBIE CKHM 3aHSATHSM, CEMHHA- IIK-14 Ta, Tect
npueMbl paboThI ¢ Heil pam

Hroro
10 AnnapaTHas IToaroroBka K mpaxkTuye- IIK-12, 3avert, KontpomnbHas pabo-
matgopma Universal CKHUM 3aHSATHSIM, CEMHHA- [1K-14 Ta, Tect
Software Radio Peripheral | pam

Hroro 2
11 UnnuBuyanbHas Brinonsenue KkypcoBoro 42 | IIK-12, 3auer, 3aluTa KypCcoBbIX
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paboTa B COOTBETCTBUH C | MPOEKTa / KypcoBOM pabo- [IK-14 MIPOEKTOB / KypCOBBIX pa-
3a/IaHHEeM Ha KypCOBOM THI oot, Tect

TpOCKT Hroro 42

Hroro 3a cemectp 48

Hroro 148

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

3 =
2 P=a=t
@] O T
o & > O
HanmenoBanue ayqMTOpPHBIX 3aHATUI 5 o) S5
S S E
=S 22
el e 2
= S
7 cemecTp
Brimaua nHIAMBUAYAIBHOTO 3a/IaHKUSI KYPCOBOTO ITPOEKTA 1O 2 I1IK-14, TIK-12
HarpaBJIEHUSAM: pa3padoTKa CTPYKTYpHOH U (pparMeHTOB MPUHIIN-
nuanpHOM cxeMbl mpueMmHHKa B cpene AWR Design Environment;
pa3paboTKa MporpaMMHON YaCTH IPUEMHUKA 110 CTPYKTYpe
Software Defined Radio B cpene LabVIEW mns mmatdopmbr
USRP; pa3paboTka aaropuTMOB H yIPaBIISIOUINX TPOTPAMM JJIs
M3MEPEHHS XapaKTePUCTUK MPUEMHUKOB.
KoHcynpTaniny u npoBepka pacueTHOM YaCTH KypCOBOT'O IPOEKTa
3aimuTa OTYETOB MO0 KYpCOBOMY MPOEKTY B COOTBETCTBUU C UHIH-
BU/yaJIbHBIM 33JJaHUEM
Hroro 3a cemectp 10

10.1. TeMbI KypCOBBIX IPOEKTOB / KyPCOBBIX padoT

[TpumepHast TeMaTHKa KypCOBBIX IPOEKTOB / KyPCOBBIX paboT:

— Pazpabotka momenu npuemnHrka QPSK-curnHama Ha ypoBHE CTPYKTYpPHOW CXEMBI B Cpeie
AWR Design Environment

— Pazpabotka mozxenu npuemnuka OQPSK-curnana Ha ypoBHE CTPYKTYpHOH CXEMBI B Cpeie
AWR Design Environment

— Pa3paborka monenu npuemHuka MSK-curnana Ha ypoBHE CTpYKTypHOU cxeMbl B cperie AWR
Design Environment

— Paspaborka monenu mpuemHuka QAM-curHana Ha YpPOBHE CTPYKTYpHOM CXEMBI B cpene
AWR Design Environment

— Pa3pabotka mporpammsl JUisi yIpaBieHUs] MporpaMMHO-ypasisieMbiM mpueMHukoM USRP B
cpene LabVIEW

— Pa3paborka mporpaMMbl s U3MEPEHMsI XapaKTEPUCTHK Y3JIOB MPHEMHHMKA Ha IaTgopme
USRP B cpene LabVIEW

— Pa3paborka mporpaMMbl I U3MEPEHMsI XapaKTEPUCTHK Y3JIOB MPHEMHHMKA Ha IaTgopme
PXI B cpene LabVIEW

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcsl

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

DneMeHThl yueOHOi MakcumanbHbIN MakcumanbHbIN MakcumanbHbIN Bcero 3a
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OaJut 3a rmepuos
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
6 cemecTp
KonTponbHas pabota 9 8 8 25
Otuer no naboparopHoit 5 15 20
pabote
PacueTtnas pabora 9 8 8 25
Hroro makcumyM 3a nepu- 18 21 31 70
on
OK3aMeH 30
Hapacrarommm urorom 18 39 70 100
7 cemecTp
3ager 5 10 15
3amuTa KypcoBbIX ITPOEK- 15 20 35
TOB / KypCOBBIX paboT
KonTponbHas pabota 5 5 5 15
Tect 10 10 15 35
Hroro makcumyM 3a nepu- 15 35 50 100
on
Hapacraromum ntorom 15 50 100 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[TepecueT 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
basel Ha 1aTy KOHTPOJIBHOUM TOYKHU Onenka

> 90% ot MakcuMaIbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHOM cymMbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% oT MakcuMabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecueT cymMMbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OaJljIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OLICHKY INpEJCTaBleH B TabJHIe

11.3.

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

Urorosas cymma 0asios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

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

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (HocpecTaerio)
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOPUTEIHHO
3a4TEHO) (neyn p )

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTrypa

1. VYcrpoiictBa nmpueMa u 00OpabOTKH CUTHAJIOB [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 curHayoB. Yacte 1 [DnekTponHslii pecypce]: Kype mekmmii / [lloctak A.
C. — 2012. 161 c. - Pexxum goctyna: https://edu.tusur.ru/training/publications/1220 (mata oGpamieHus:
13.07.2018).

3. Tlpuem m oOpaboTka curHamoB. Yacts 2 [DnekTponHbiii pecypc]: Kype nexmmii / lloctak A.
C. — 2012. 87 c. - Pexxum moctyma: https://edu.tusur.ru/training/publications/1222 (mara oGpamieHus:
13.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Onumyk A.I', Xa6enbkoB N.M., AmMenun A.M. Panuonpuemusie yctpoiictBa. — Munck: Ho-
Boe 3HaHwue, 2006. — 240 c. (manuuue B 6ubamoreke TYCVYP - 54 5k3.)

2. bormanosuu b.M., Oxymuu H.M. Paguonpuemnsie ycrpoiictBa. — MuHck: Boinmiimas mkona,
1991. — 428 c. (nanmuuue B 6ubmotexke TYCYP - 28 7k3.)

3. bposuenko C.II., T'amyctoB I'I'. YcrpoiicTBa npuema u 00pabOTKK CUTHAIOB B PaHO-TEXHU -
yeckux cuctemax nuamnaszona CBY : yue6Hoe mocobue. — M.: Caitnc-IIpecc, 2005. — 80 c. (Haymuue B
ounommoreke TYCVYP - 29 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. VYcrpoiicTBa mpuema u 00pabOTKH CUTHAIOB [DJIEKTPOHHBINA pecypc]: YueOHO-MeToanIecKoe
nocooue / [Tymkapés B. IL. — 2012. 70 c. - Pexum JocTyna:
https://edu.tusur.ru/training/publications/1515 (mata o6pamenwus: 13.07.2018).

2. Tlpuem u 00paboTKa CUTHAJIOB [DJIEKTPOHHBIN pecypc]: YueOHOe METOANYECKOe TT0COOHe 10
MIPAKTUYECKUM 3aHATUSAM U KypcoBoMy npoektupoBanuto / [lloctak A. C. — 2012. 76 c. - Pexxum nocry-
na: https://edu.tusur.ru/training/publications/1207 (nara o6pamenus: 13.07.2018).

3. MemuxoB C.B., ITymkapes B.I1., fxymesuu I'."H. Panuonpuemusie yctpoiicTBa : COOpHUK 3a-
nau 1 ynpaxxaenuil. — Tomck: TYCVYP, 2011. — 93 c. (nanuuue B 6ubnuoreke TYCVYP - 80 3k3.)

4. PamuompuemMHbIE yCTpOHCTBa [DIEKTPOHHBIN pecypc]: YdueOHO-MeTomuuecKoe Mmocooue o
7a00paTOpHBIM 3aHATHIM U caMmocTosTenbHON padote / Ilymkapés B. I1., XKennepckas C. I1., Menuxos
C. B. — 2012. 74 c. - Pexxum nmoctyma: https://edu.tusur.ru/training/publications/2015 (nara oGparenus:
13.07.2018).

5. «PaauwornpueMHble yCcTpOHCTBa» [DneKTpoHHBIH pecypc]: COOpHUK 3ama4 U yrnpakKHEHUH /
Memuxos C. B., Ilymxkapés B. II., SAxymesuu I. H. — 2015. 94 c. - Pexum pocryna:
https://edu.tusur.ru/training/publications/4939 (nata o6pamenwus: 13.07.2018).

6. Konecor A.H. IlpoektupoBanue paguornpHeMHBIX YCTPOUCTB : y4eOHO-METOINYECKOE MOCO-
Oue I CTYICHTOB paguoTexHu4eckux crenuanbHocte. — Tomck: TYCVYP, 2006. — 35 c. (manuuue B
oubmoteke TYCYP - 60 5k3.)

7. Ilpuem u oOpaboTKa CHTHAJIOB [ DIEKTPOHHBIN pecypc|: MeToaudyeckoe mocodue mo caMocTo-
areapHOM pabore crymeHtoB (CPC) / Iloctak A. C. — 2012. 19 c. - Pexum pgocryna:
https://edu.tusur.ru/training/publications/1809 (mata o6pamenwus: 13.07.2018).

12.3.2. YueOHO-MeTOOMYECKHE MOCOOMS 1JIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIN/10B
Y4eOHO-MeToqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
M3 49rcJia JuI ¢ OTrpaHMYCHHBIMH BO3MOXHOCTAMU 30POBbA U MHBAJIMIOB IIPCAOCTABIIAAIOTCA B ¢)0pMax,
aIalITUPOBAHHBIX K O'PAaHMYCHUSIM UX 3/J0POBbs U BOCIIPUATHUS HH(DOpMAIIHH.
JLst i1 ¢ HapylIeHUsIMM 3peHus:
- B (hopMe INIEKTPOHHOIO IOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 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 TpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOPUs ¢ KOTUUECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOHs, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI
Jlab6opatopus "LlenTp marucrepckoii moaroroBku" / "IlenTp Texnomornii National Instruments"
yueOHasi ayIMTOpHsl 111 IPOBEACHUSI 3aHATHI IPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-

BEJICHUS 3aHITHIA 1a00paTOPHOTO THMA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 416 ayn.
Ornucanune UMerIerocs 000pyI0BaHUS:
- Jlocka MarHuTHO-MapKepHasi;
- KommyTtatop D-Link Switch 24 port;
- Dkpan c anekrponpuooMm DRAPER BARONET;
- MynbTUMEAUIHBIN TPOEKTOP;
- I'enepatop I'5-78;
- I'eneparop I'CC- 120;
- 'enepatop I'CC- 80;
- Usmeputens ummuranca MHUIIA E7-24;
- I3smepuTenbHbli KOMILIEKC,
- KommnexT yHuBepcanbHBIX MPOrpaMMUPYEMBIX PUEMOTIEPEAATUYHKOB;
- Kommnerotep C540 (2 wr.);
- Hoyr6yk LIREBOOK AH532 (3 mit.);
- HoyrOyx Fujisu;
- Komnwrorep intant 13001 (3 mT.);
- Ocmmmnorpag DS-1250C;
- lludposoii ocrmmtorpad GDS-810C;
- Hudporoii komriekc yaeOHo-Hay4IHbIX 1aboparopuii ['TIO;
- lludpoBoii MyIbTUMETD;
- CereBoit anpanrep (21T.);
- MynsTaMeTp mndpoBoii APPA 82;
- YcraHoBKa JUTsl HCCIIEIOBAaHMS HETMHEHHBIX OOBEKTOB MIPU KOPOTKOMMITYJILCHOM Bo3aeicTBuu (1
IIT.);
- JJaboparopHble MakeThl Ui UccieIoBaHus puémornepenaronmx Mmoayiaeit CBY (5 wr.);
- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;
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- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

— AWR Design Environment

— Adobe Reader

— National Instruments LabVIEW

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne 1JIs J1adopaTopHbIX padoT
Jlabopatopus "Llentp marucrepckoii moaroroBku" / "LlenTp Texnomornii National Instruments"
yueOHasi ayTUTOpus JJIsl IPOBEIEHHs 3aHIATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpuUs IS TIPO-

BEJICHUS 3aHATHI J1a00paTOPHOro THUMA
634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 416 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- Jlocka MarHUTHO-MapKepHasi;
- Kommyratop D-Link Switch 24 port;
- OkpaH ¢ anekrponpuBogoM DRAPER BARONET;
- MynpTMeAMITHBINA TPOEKTOP;
- I'enepatop I'5-78;
- I'eneparop I'CC- 120;
- I'eneparop I'CC- 80;
- N3mepurens nmmuranca MHUIIN E7-24;
- U3MepuTenbHbIN KOMIUIEKC;
- KommexT yHuBepcanbHbIX IPOrpaMMUPYEMBIX PUEMONEPEAATUHKOB;
- Kommerotep C540 (2 miT.);
- Hoytoyx LIREBOOK AH532 (3 mrt.);
- Hoyr6yx Fujisu;
- Kommsrorep intant 13001 (3 mT.);
- Ocrnorpad DS-1250C;
- Ludposoii octmmtorpad GDS-810C;
- Hudposoii komrmiekc yueOHO-Hay4dHbIX 1abopatopuii ['TIO;
- Hudposoit myasTUMETD;
- CereBoii aganrep (21IT.);
- MynstumeTtp uudposoit APPA 82;
- YcraHoBKa JUIsl MCCIIEI0BAaHUS HETMHEHHBIX 0OBEKTOB MPU KOPOTKOUMITYJILCHOM Bo3aeicTBuu (1
IIT.);
- JlJaBoparopHble MakeThI I UCCIIe0BaHus puémornepenatonux Mmoaynaeit CBY (5 mr.);
- Kommnekr cnennanuzupoBanHoi yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[IporpamMmMHoe obecrnieueHue:
— AWR Design Environment
— Adobe Reader
— National Instruments LabVIEW

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:
- yueOHast Mme0Oerb;
- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wT.;
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- KOMITBIOTEpPBI TIOAKIIOUYEHB! K ceTu «HTepHeT» M 00ecrneynBaoT AOCTYI B 3JIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA
UTo HEMOCPEICTBEHHO AT Mepexo] OT OMHAPHON K KBaJApaTypHOU (ha30BOM MaHUTTYISIAN?
-yJIy4lI€HHE TOMEXO03ALUIIIEHHOCTH.
-YJIBOEHHE CKOPOCTH MepeaayH.
-YyMEHBUICHNE 3aHUMaeMON B 3(pHpe MOJIOCH! YaCTOT.
-yMeHbIlIeHne ko3¢ duinenTa oumoox.
[TpueMHHK NPSAMOTo JETEKTUPOBAHUS COCTOMT U3...
-GunbTpa, yCUIUTENS U IETEKTOpa.
-QunbTpa U AeTeKTOpA.
-QunbTpa, cMeCUTeNs, yCUIUTENS U IeTeKTopa
-unbTpa, cMecuTens, TeTepoIHa U IETEKTOpa.
J151s yero BBIMIOJHSAETCS MEPEHOC HECYIIEH YacTOThl Ha MMPOMEXYTOUHYIO B paJHONIpHEMHHUKAX ?
-JIJIs1 peaiu3aliy JOTIOIHUTEIbHBIX KaHAJIOB MpHUEMa.
-JUIs1 yOPOUISHHUSI TT0/IaBJICHHs COCEHEro KaHaja npuema.
-JIJ1s1 IIPOIIEHUS TIOJIaBJIEHUS 3epKAJIbHOTO KaHalla Iprema.
-JIJIs1 YMEHBIIEHNS COOCTBEHHBIX IIIYMOB NPUEMHHKA.
Ha xaxoii yacrore o0pasyercs 3epKajbHbII KaHaJ B CyNepreTepoJMHHBIX IPUEMHUKAX?
-Ha PacCTOSIHUM JIBYX MPOMEKYTOUHBIX YaCTOT OT YaCTOThI IPUHUMAEMOTO CUTHAJIA.
-Ha IPOMEXKYTOYHON 4acTOTE.
-Ha YIBOCHHOM IIPOMEKYTOYHOW YacTOTe
-Ha PacCTOSIHUM ITPOMEXYTOYHON 4acTOTHI OT YaCTOThI IPUHUMAEMOIO CUTHAJA.
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[Ipuemuuk npsiMoro npeoOpa3oBaHMsI COCTOUT U3...

-npeoOpa3oBatesisi YaCcTOThl, GUIBTPA, YCHIIUTENS IPOMEXYTOUYHON 4acTOTHI, IE€TEKTOpa.
-1peoOpa3oBareis 4aCcTOThl, PUIBTPA, YCUITUTENS YaCTOTHI MOTYJISAIIUH.
-npeoOpa3oBareist YaCcTOThl, GUIBTPA, YCUIIUTEIN YaCTOThl MOIYIIALINU, AETEKTOPA.
-punbrpa, ycunurens, 1eTEKTOpA.

®da30Bast aBTOMOACTPOIKA YACTOThI B IPUEMHHUKE MPSIMOTO TPeoOpa3oBaHusl. . .
-TpeOyeTcs B JI000M cirydae.

-TpedyeTcs, eciau npeoOpa3oBaTesib YaCTOThI BHIMOIHEH KBaIpaTypHBIM.
-TpeOyeTcst, eCIM He UCTIOIBb3YeTCs KBaIpaTypHBIi Mpeodpa3oBaTelb YacTOTHI.
-HE TpedyeTcs.

Kakyro QpyHKIMIO B IPHHLIUIIE HE MOXKET BBIIIOJIHUTH BXOJHAS LETh?
-COIIACOBaHUE C MPUEMHON aHTEHHOM.

-IIepECTPOMKa Ha IPYTryI0 YaCTOTy IpUEMA.

-10/IaBJIEHHUE 3epKaJIbHOTO KaHajia mprueMa.

-1peoOpa3oBaHUE YACTOTHI.

OT 4ero 3aBUCAT COOCTBEHHBIC IITyMbI IPUEMHHKA?

-OT IIyMOB BXO/IHOTO KacKaJa.

-OT IIyMOB BCEX KAacKa/I0B B OJJMHAKOBOM CTEMEHHU.

-OT IIIYMOB BBIXOJHOT'O KaCKaaa.

-OT IIIyMOB 3¢upa.

OcCHOBHOE yCHUJIEHHE B CYNIEPreTEPOIMHHBIX IPUEMHHUKAX PEAIU3YETCS HA. ..
-paauovacTore.

-4aCTOTC MOAYJISIIUN.

-IIOCTOSIHHOM TOKE.

-IIPOMEXKYTOYHOH 4aCTOTE.

Cwmecurenb B TPUEMHHUKE JEUCTBYET Kak...

-CymMMarop.

-orapuMupyromas 1nerb.

-IICPCMHOXKHUTCIIb.

-11eTIb BO3BEJICHUS B KBAApaT.

Touka nepeceyeHus TPETHETO MOPSIKA XapaKTEPU3YET. ..

-HaIpsHKEHNE HACBIIICHUS TPEXKACKAITHOTO YCHIIUTESL.

-4acTOTy cpe3a (pUIbTpa TPEThEro nopsaKa.

-MHTEPMOAYJISIIUOHHbBIE HETMHEHHbIE UCKAXEHUS B LICTIH.

-rFrapMOHHUYCCKHUC HEJIMHEUHBIE HCKAXKCHUSA B OeIu.

OcHoBHast U30UPATENBHOCTH CYNEPreTepOIMHHOIO MPUEMHHIKA 10 COCEAHEMY KaHAy pean3yer-

cd Ha...

-paguo4acTore.

-IIPOMEXKYTOYHOH 4aCTOTE.

-4aCTOTE MOAYJIALIUY.

-IIOCTOSIHHOM TOKE.

B kakux kackagax IPUEMHHKA aBTOMATUYECKasl PETYJIUPOBKA B IIEPBYIO OYEPEb CHUKAET yCHUIIE-
Hue?

-B IIEPBOM KackKaJie.

-B TIOCJIETHEM KaCKaJie.

-paBHOMEpHO BO BCEX KAaCKaJlaX.

-B TIEPBOM U IOCJIEIHEM KacKajax.

Kakoro pojia morpentHoCcTi peryJIMpoBaHus MOXKET JIOMyCKaTh cCUcTeMa (pa3oBOi aBTOMOACTPONKH
YacTOTHI?

-Cpe/IHMe YacToTa U (haza Ha ee BBIXO/IE MOTYT OTIIMYAThCS OT TPEOYeMBbIX.

-CpE/IHSSI 4aCTOTa Ha €€ BBIXOJIE MOXKET OTIINYAThCS OT TpeOyeMoid, a pa3a B TOUHOCTH paBHA Tpe-
OyeMoid.

-cpenHss da3a Ha ee BBIXOJIE MOXKET OTIIMYAThCS OT TPpeOyeMoii, a 4acToTa B TOYHOCTH paBHA Tpe-
OyeMoid.
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-cpe/HHe YacToTa U (ha3a Ha €€ BBIXO/Ie B TOYHOCTH PABHBI TPEOYEMBIM.

B3aumuble moMexu MexXIy IBYMs IOCJIENOBATENbHO MEPEAAIOIIMMUCI CUMBOJAMHU B CHCTEME
U POBOH CBSI3U HEYCTPAHUMEI, €CITH TI0JI0CA MPOITYCKAHUS TIPUEMOTIEPEAAIOIIETo TPAKTA ...

-He OecKOHEeYHa.

-MEHBIIIE YaCTOTHI CICIOBAHMS CHUMBOJIOB.

-MEHbIIIE TIOJIOBUHBI YaCTOTHI CJIEI0OBaHMSI CHMBOJIOB.

-MEHbIII€ YIBOCHHON YaCTOTHI CIEAOBAHMS CUMBOJIOB.

Bo3HuKIIIyI0 MEXCUMBOJIbHYIO UHTEP(HEPEHIIHIO. . .

-yCTpPaHUTh HEBO3MOXKHO.

-BCETIa MOKHO YCTPAHUTh JIMHEITHOM EMbIO.

-MOYKHO YCTPaHUTh TOJIbKO HEJIMHEWHOU LIEIBIO.

-B HEKOTOPBIX CIy4yasX MO>KHO YCTPaHHUTbh U JTMHEHHOMH 1IeTbl0, a UHOTJa HeoOXoIuMa HelTMHeHas
LENb.

JI>KuTTep BO3HUKAET BCIENICTBUE. ..

-IIIyMOB B IIPUEMOIIEPEIAIOIIEM TPAKTE.

-HEJIMHEWHBIX UCKaXXEHUHN B MPUEMONIEPEAAIOIIEM TPAKTE.

-MCKQKEHUS aMILTUTYAHO-YACTOTHOM XapaKTEPUCTUKH MIPUEMOIIEPEIAIOIIETO TPAKTa.

-MCKaykeHUs (pa30-4aCTOTHON XapaKTEPUCTUKU MTPHUEMOIIEPEIaoNIero TpaKkTa.

CucTeMBI ¢ ITyMOTIOA0OHBIMU CHTHAIAMH. . .

-4yBCTBUTEJIbHBI K MHOTOJIy4€BOM MHTEPHEPEHIINN TaK¥Ke, KaK 1 OOBbIYHbIE.

-0oJiee YyBCTBUTENBHBI K MHOTOTYYE€BOW HHTEP(EPEHITHH.

-M€Hee YyBCTBUTEIbHBI K MHOTOJYYEBOM UHTEP(EPEHIINH.

-HE JIONYCKAIOT HAJUYKsI MHOTOJy4€BOrO PaCIPOCTPAHEHUS.

[Tpu nepenave nHGOpMAIH B CUCTEME C IIYMOMOJOOHBIMH CUTHAJIAMU. . .

-KQXJIpIii a0OHEHT 3aHUMAET TaKYIO XK€ MOJIOCY YacTOT, KaK M B OOBIYHOM CHCTEME.

-KaX/IpIi a0OHEHT 3aHUMAET OOJIBIIYIO MOJIO0CY YaCTOT, YeM B OOBIYHOM CHUCTEME.

-KQXJIpIii @00HEHT 3aHUMAET MEHBIIYIO MOJIOCY YaCTOT, 4eM B OOBIYHOM CHUCTEME.

-3aHUMAEeMYIO CUCTEMOM CBS3H IOJIOCY YaCTOT OMPEIEIUTh HEBO3MOXKHO.

CHHXpOHHAs IEMOIYISINS IIIYMOIIOI0OHOTO CUTHAJIA OCYIIECTBIISIETCS MIPH MTOMOIIIH. ..

-KOppensTopa.

-COTJIACOBAaHHOTO (HUIIBTpA.

-peoOpa3oBaress YaCTOTHI.

-punsrpa HaiikBucra.

14.1.2. Jxk3aMeHalIOHHbIE BONPOCHI
Monynsuus OFDM.
CewmeiictBo popmaroB moaymsinuu CPM.
CewmeiictBo opmaroB moayssiiuu PSK.
Crioco6b! Opranu3alyy KOJUIEKTUBHOTO JOCTYMA K 3QUpy.
O6mactu npumenenus u 3agauu YI1OC.
[IpueMHUKHN NpAMOTro JE€TEKTUPOBAHMUS.
[IpueMHUKHN TPSIMOTO YCUIICHHUS.
[TpuemHuKH ¢ npeoOpa3oBaHUEM YacTOTHI. VX 001ue npenuMyIecTna.
CyneprerepoJHHbIE TPUEMHUKH.
CyneprerepoJHHbIE IPUEMHUKH.
[ToOouHbIe KaHaJBI IPHUEMA B CYNIEPreTepOAUHE U O0pHOa ¢ HUMH.
Nudpaaus.
CyneprerepoMHbI C HECKOJIBKUMHU NPE00pa30BaHUSIMU YaCTOTHI.
[TprieMHHKH IPSMOTO MIPEOOPa30BaHUSI.
YcTpolicTBO TPUEMHHUKOB TIPsiMOTO MpeoOpaszoBanus 6e3 OAITY rerepoauna.
ITporpaMMHO-0OmIpeneNsIeMoe paauo.
IIpuemHbIE AaHTEHHBI.
CornacoBanue ¢ NPUEMHON aHTECHHOM.
Bxonnbie ienu: CTpyKTypHas cXeMa ¥ BApUaHThl IPUHIIUITHATBHBIX CXEM.
Pacuer 01HOKOHTYpHOI BXOIHOU LIETIH.
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IlepecTpolika BXOAHBIX LIETIEH. YUIMHEHHbIE U YKOPOUYCHHBIC AaHTCHHBIE LEIIH.

VYeunurenu paarodacToThl: TpeOOBaHUS, MApaMETPhl U CXEMOTEXHHUKA.

HIymer B8 YIIOC: onpenenenne 4yBCTBUTEILHOCTH NPUEMHHKA; (PU3UKA BOSHUKHOBEHUS, 3aKOHO-
MEPHOCTH HAKOILJICHUS U XapaKTepu3alus IIyMOB.

Yeunurenu mpoMeKyTOYHOM YacTOThI: TPeOOBaHUS U CXEMOTEXHHUKA.

[Tpuntun aeiicTBUs MpeoOpa3oBaTeieii 4acTOTHI.

Henunelinbie uckaxenus B Tpakre YIIOC u ux xapaxkrepusanusi.

CxemoTexHHKa Mpeodpa3oBareseii 4acTOTHI.

[TpeoOpa3zoBaTeny 4acTOTHI ¢ (a30BHIM MOJIABICHUEM 3€PKAIILHOTO KaHaa.

Aptorenepatopsl. ObpaTHoe npeoOpa3zoBaHue IIYMOB I'eTEPOAUHA.

Pacrnipenenennast oCHOBHasl CENEKLIUS.

CocpenoroueHHass OCHOBHAsI CEJIEKIIUS.

[The30n5ekTpudecKue PUIBTPHI COCPETOTOUCHHOM CENEKIINH.

3azauv ¥ BapHaHThl CTPYKTYPHBIX cxeM APY.

OcHoBHble napaMeTpsl U Xapaktepuctuku APVY. [Ipoctas u 3anep:xannas APY.

APY ¢ ipsiMbIM, 0OpaTHBIM U KOMOWHHUPOBAHHBIM PETyJIHPOBAHUEM.

Cxewmsl perynsaTopoB cuctem APY.

[udposas APY.

Cratuueckue u acratuueckue cuctemsl AITY.

Crnemame cucreMsl AITY u cucTeMbl CTa0MIIH3aMH YaCTOTEI.

MesxcumBosnbHas nHTepdepennus. [[puuanHbl BOSHUKHOBEHHS X METOJIbI O0PHOBI C HEH.

®uneTpsl HalikBucra. [IpunoaHaTsiii KOCUHYC.

Peamuzanus ¢unsrpoB HaiikBucta B YIIOC ¢ KaHaIbHBIM KOIUpOBaHHEM «0e€3 BO3BpaIllEHHUs K
HYJITIO».

Pacnpenenenue nepenarounoit ¢pynkunu ¢punsrpa HalikBrcra Mex1y IPUEMHHUKOM M TepeiaTyu -
KOM.

Hcnonb3oBanue ¢punbTpoB ['aycca u UeObliieBa B TpakTe 0CHOBHOM cenekuuu 1udposbix YIIOC.

TpaHcBepcanbHbIe KOPPEKTOpHI nepenaTounor Gyakuun mudposeix YIIOC.

Koppexkrop nepenarounoit pynkumu mpdpossix YIIOC ¢ 06paTHOM CBA3BIO IO PELICHHUIO.

OrnpeneneHre U OCHOBHBIE XapaKTEPUCTUKHU JUKUTTEPA.

Krnaccugukanus cocTaBIsSIOMMX JHKUTTEPA.

Cnydaitapiii KUTTEP. ET0 0COOEHHOCTH M XapaKTePUCTUKH.

JlerepMuHUpOBaHHBIH DKUTTEP. Ero 0COOEHHOCTH U XapaKTEPUCTHKH.

[TpeoGpazoBarens ['mnbpbepTa u ero ucnonb3zoBanue B udposbix YIIOC.

[{udpoBbie aMIIUTYHbIE OTPAHUYUTEIH.

[{udpoBbie aMITUTYAHBIE TETEKTOPHI.

[udpossie UaCTOTHBIE U (a30BbIC JETEKTOPHI.

OO0mre 0COOEHHOCTH CUCTEM CBSI3H C ITYMOTIOA0OHBIMU CUTHAJIAMH.

Hcnonszyemsle pazHoBuaHoctu LIIC, renepuposanue HITIC, HITTC-nepenaTuuk.

AcunxponHnas aemonyssanus LITIC.

Cunxponnas aemoryssius LITIC.

CucTeMbl CBSI3U C MPHITAIONIEH YacTOTOM.

Hauvanpnsiii nouck B HITTC-npueMHnkax.

OrcnexuBanue curana B ITIC-npuemuukax.

Crioco6b!1 popMHUPOBaHHSI KAHAIOB IPU PA3HECEHHOM NPHEME PaJHOCUTHAJIOB.

Metonbl KOMOMHUPOBAHHUS CUTHAJIOB MPU Pa3HECEHHOM IpHUeMe PaIuOCUTHAJIOB.

14.1.3. TeMmbl KOHTPOJILHBIX padoT
O6nactu npUMEHEHUs, BUJIbl IPUHUMAEMBbIX CUTHAJIOB U 3a1aun YIIOC
CTpYKTYpHBIE CXEMBbI IIPUEMHHUKOB
ABtomarnueckue peryimposku B YIIOC
Oco0Oennoctu nugpossix YIIOC

14.1.4. 3auér
3auéT BBICTABISETCS MO pe3y/bTaTaM 3alllUThl KypCOBOIO IIPOEKTA.
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14.1.5. Tembl pacuyeTHbIX 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.

14.1.6. Tembl J1a0opaTOpHBIX padoT
HccnenoBanue BXOJHO Lenu
N3yuenune npeodpazoBaHUs YaCTOTHI B CYNIEPreTEPOJUHHOM PUEMHUKE
N3yyeHue nporpaMMHO-ONpPEENsIeMOro paaio
Nzyuenue popMupoBaHus UMIYJILCOB B IUPPOBOIL CBSI3U

14.1.7. Tembl KypCOBBIX IPOEKTOB / KyPCOBBIX padoT

Pazpaborka monenu npuemanka QPSK-curnana Ha ypoBHE CTpYKTypHOU cxembl B cpene AWR
Design Environment

Pazpabotka monenu npuemauka OQPSK-curnana Ha ypoBHE CTPYKTypHOU cxeMbl B cpene AWR
Design Environment

Pazpabotka monmenu npuemanka MSK-curnana Ha ypoBHE CTPYKTypHOU cxeMbl B cpere AWR
Design Environment

Pa3zpabotka monenu npuemHuka QAM-curHaia Ha ypoBHE CTPYKTYpPHOU cxembl B cpeae AWR
Design Environment

PaspaboTtka nmporpammsl U1l yIpaBiIeHHs POrpaMMHO-yIpaBisieMbiM pueMHukom USRP B cpe-
ne LabVIEW

Pa3paboTka mporpaMMsl AJ1s1 H3MEPEHHUsST XapaKTEePUCTHUK y3JIOB MpreMHuKa Ha miar¢popme USRP
B cpene LabVIEW

Pa3paboTka mporpaMMsl AJisi ©I3MEPEHUS XapaKTEPUCTUK Y3JI0B pueMHHKa Ha riatdpopme PXI B
cpene LabVIEW

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJIHU/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0POBbsI 1 MHBAIUIOB

Kareropuu Buibl 10NOMHUTEIBHBIX OLEHOYHBIX @®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCs MaTepualoB pe3ynbTaToB 00y4eHus

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEPKaA

C HapymeHHIMHU
ciyxa

C mapymenussmu | CobecenoBaHue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCEMEHHBIE | [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAa0OTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIC OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaAM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB TpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:
- B IeyaTHou (opme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

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

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

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

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

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