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

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

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

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

®opma o0ydeHus: OUHaA

@akynpereT: PT®, Pagnorexunueckuii paxyabrer

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 24 0 24 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 0 10 10 4acoB
(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuToOpHBIX 3aHATHI 88 24 112 4acoB
6 | CamocTtosTenpHas pabora 20 48 68 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 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ,:[pbl
nporokot Ne 11 or« 3 » 7 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 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:

Crapumii npenojaBarens Kagenpbl
PaZMOdIIEKTPOHUKH U CUCTEM CBSI3U

(PCO) 10. B. 3enenenkas
JouieHT Kadeaphl TEICBUACHUS 1
ynpasienus (TY) A. H. bynnakos
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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 MpueMa U 00pabOTKU CUTHAJIOB, YCTpOMCTBA NmpuemMa U 00pabOTKU cUrHaioB, OCHOBBI TEOPUH Iie-
neil, DIeKTpoANHAMIKA U pacIpOCTpaHeHHE PaAHoBOJIH, PainoaBroMaTrka, PamnorexHndeckne menu u
curHanbl, CXeMOTEXHHMKa aHaJIOTOBBIX OSJIEKTPOHHBIX YCTpoiicTB, Lludposas o0paboTka CHrHaoOB,
VYerpoiicTBa reHepupoBaHus U GOPMUPOBAHUS CUTHAJIOB.

[Tocnenyomumy AUCHUIIMHAMU  SBISIOTCS: YCTpOMCTBa mnpHeMa u 00paOOTKM CHUTHAJIOB,
YcrpoiicTBa npueMa u 00pabOTKH CUTHAJIOB.

3. TpeGoBanusl K pe3yJibTaATaAM OCBOEHMS JUCUMILTHUHBI

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

— TIK-5 cmtocoGHOCTBIO OCYIIECTBIIATH COOp M aHATIU3 UCXOMHBIX JAaHHBIX IS pacyeTa ¥ MPOeK-
TUPOBAHUS JCTalleH, Y3JIOB M YCTPOUCTB paTUOTEXHUIECKUX CHCTEM;

— TIK-7 cmocoOHOCTBIO pa3pabaTbiBaTh MPOSKTHYIO M TEXHHUYECKYIO JOKYMEHTAIHio, oopm-
JSTh 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE pabOTHI;

B pesynbpTare u3ydeHus: IUCIHUILIMHBI 00YJalOMIUNACS TOJIKEH:

— 3Hath obOnactu npumeneHus YIIOC, pa3HOBUIHOCTH CTPYKTYPHBIX CXeM MPUEMHHUKOB,
ocHOBHBIE 37eMeHThI U y3ibl YIIOC, ocobennoctu aBToMatnueckux peryaupoBok B YIIOC, ocobenHo-
CTH IIOCTPOEHHS YCTPOUCTB npuema uHbopMalum, nepeaasaeMoil B uudponoii Gpopme u ¢ NpuMeHEHUEM
LIYMOIIOA0OHBIX CUTHAJIOB, TEOPHUIO U TEXHUKY U3MEPEHMN TeXHUYeCKUX XapakTepuctuk YIIOC.

— yMeTb CHHTE3UPOBATh CTPYKTYPHYIO U NPUHLHUIUAIBHYIO CXEMY MPUEMHHUKA, PaCCUUTHIBATD
OCHOBHBIE TTapaMeTPhI €T0 Y3JI0B UCXO/Is U3 TPeOOBaHUI TEXHHUUECKOTO 3a/IaHus;

—  BJIa/IeTh HaBBIKAMHU BBIOOpA MapaMETPOB U pacueTa OCHOBHBIX XapaKTEPUCTHK SJIEMEHTOB H
y3noB YIIOC.

4. O0beM IMCUMILIHHBI M BUbI Y4eOHOH padoThI
OO0m1as TpyI0EMKOCTh AUCIUIUTHHBI COCTaBIsET 6.0 3aUeTHBIX €UHUIIBI U TIPEJICTaBICHA B TA0JIN -

ne 4.1.
Ta6muia 4.1 — TpymoeMKOCTh TUCIUILTIHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
6 cemecTp 7 cemecTp

AynaTopHbI€ 3aHATHS (BCETO) 112 88 24
Jleknun 32 32 0
[IpakTrueckue 3aHATUA 46 32 14
JlaGopartopHbie pabOThI 24 24 0
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KonTpoas camocTosTensHON paboThl (KypcoBOH 10 0 10
IPOEKT / KypcoBasi pabora)
CamocrosTenbHas paboTa (BCero) 68 20 48
BrinonHeHne KypcoBoro npoexTa / KypcoBoit 42 0 42
paboThI
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 3 3 0
pabotam
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 5 5
[ToaroroBka K NpakTUYECKUM 3aHATHUAM, 18 12
ceMuHapam
Bcero (0e3 ax3amena) 180 108 72
[ToaroroBka u ciava 3K3aMeHa 36 36 0
OO01mas Tpy10eMKOCTb, 4 216 144 72
3auetHbie EquHuib 6.0 4.0 2.0
5. Coneprxanue TMCUMILTHHBI
5.1. Pa3nenbl AUCHMILUIMHBI U BUABI 3aHATHIA
Paznenbl IUCUUIUIMHBI ¥ BUIBI 3aHATHI IpUBEAEHbI B Ta0muue 5.1.

Tabmuma 5.1 — Pa3enpl AUCHUIUIMHBL M BUJIBI 3aHSTHI

Bcero

yacoB | PopmupyeM

Ipak. | JIa6. |KIT/KP Cam. PMUPY
HasBanus paznenos nucuuiuinael | JIek., 4 (6e3 bIC
3aH., 9 |pab.,4| ,4 |palb.,u
9K3aMe | KOMIIETeHIIUN
Ha)
6 cemecTp

1 OGnacTi mpUMEHEHHsI, BUIBI TIPH- 2 0 0 1 7 |IIK-5, TIK-7
HHUMaeMbIX CUTHaJIOB U 3ajaun YIIOC
2 Pa3HOBUIHOCTH CTPYKTYPHBIX CXEM 8 6 0 3 21 | IIK-5, TIK-7
MIPUEMHHUKOB, UX 00JIACTH TIPUMEHE-
HUS, IPEUMYILIECTBA U HEAOCTATKHU
3 DnemenTsl U y3ib1 YIIOC: BXomHbIC 10 12 0 3 31 |IIK-7
LEMH, CeJICKTUBHBIC YCUITUTEH,
peoOpa3oBaTeNId YaCTOTHI, IETEKTO-
pBI
4 ABTOMaTHYECKHUE PETYIUPOBKU B 2 0 0 2 8 |IIK-7
VYIIOC: aBromMaTnueckas peryJmpoBKa
yYCUJICHUS, aBTOMAaTHYECKast
MOACTPOMKA YAaCTOTBI
5 OcoOGeHHOCTH TTOCTPOCHUS 4 6 0 6 24 |TIK-7
YCTPOUCTB NpreMa HH(pOpMaIH,
nepeaaBaemMoit B rudpoBoit popme
6 OcoOEHHOCTH TTPUEMHBIX 2 0 0 2 6 |IIK-7
yctporicts ¢ LITIC. CornacoBaHHblit
Y KOPPEJSIIMOHHBINA MTPUEM
7 Teopusi 1 TEXHUKA U3MEPEHUS TEX- 4 0 0 3 11 IIK-7
Hudeckux xapakrepuctuk YIIOC
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VIIOC: BXomHBIE IICIIH,
CEJICKTUBHBIE
YCHITUTEITH,
npeoOpazoBaTesu
Y9aCTOTHI, IETEKTOPHI

CxemorexHuka. ObecriedueHre n3ouparenb-
HOCTH 10 TOOOYHBIM KaHaJlaM MpHeMa.
[IpuHuMne! pacyera KO3(PPUIMEHTOB BKIIIO-
YEeHUs B aHTEHHYIO LIeMb U B IIeNb IOCTey-
IoIIero Kackana. [lepectpoliika BXOa-HOM
LIeNH [0 JUana3ony. 3 YCUIUTeIu paanoya-

Hroro 3a cemectp 32 32 24 0 20 108
7 cemecTp
8 OcobeHHOCTH Cpe/bl TPOSKTUPOBA- 0 2 0 10 2 4  |IIK-5, T1IK-7
Hust AWR Design Environment u
OCHOBHBIE MIPUEMBI PaOOTHI C HEH
9 Oco6ennoctu cpeast LabVIEW u 0 2 0 2 4 IIK-5, IIK-7
OCHOBHBIE PUEMBI PaOOTHI C HEH
10 Annapatnas mnargopma Universal 0 2 0 2 4 |IIK-5, T1IK-7
Software Radio Peripheral
11 UaauBuayansHas paboTa B COOT- 0 8 0 42 50 |IIK-5, IIK-7
BETCTBUH C 33JJaHHEM Ha KypCOBOM
POEKT
Hroro 3a cemectp 0 14 0 10 48 72
Hroro 32 46 24 10 68 180
5.2. Conep:xanue pa3aejioB JMCHUILIHHBI (110 JIEKIIASIM)
ConeprkaHue pa3IeoB TUCIUILIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3ienaoB TUCIUILIKH (TI0 JEKITHSIM)
HaspaHus pasienos Coneprkanue pa3ienoB TucHUIUIMHEL (o | TpynmoemkocTs, | @opmupyeMbie
JIEKIIHSIM) q KOMIICTCHITUHI
6 cemecTp
1 O6nactu 1 Mecto YIIOC B cucteMe cBs3u.2 Obnactu 4 IIK-5, IIK-7
PUMEHEHUs, BUIbI npumenenus YIIOC.3 3agaun YIIOC.4
MIPUHUMAEMBbIX Buael npuanmMaemMbix curHanoB: AM, UM,
CHTHAJIOB U 3aJa4u ®M, PSK, FSK, QPSK, OQPSK, MSK,
YII0C OFDM.
Hroro
2 PazHoBuIHOCTH 1 O6mras cTpyKTypHas cxema npueMHHKa.2 ITK-7
CTPYKTYPHBIX CXEM [IpueMHUKHN IPSIMOTO JETEKTUPOBAHUS.3
MIPUEMHHKOB, HX [Ipuemuuku npsamoro ycunenus.4 Cymnepre-
00JacTH MpUMEHEHUS, | TePOAWHHBIEC TPHUEeMHUKHA. BBIOOp YacTOTHI
MpEeUMYyIIEeCTBa U HAaCTPOMKHU reTepoIMHa OTHOCUTENIBHO Ya-
HEJIOCTATKU CTOTHI CUTHAJIa, 00pa30BaHKE MOOOYHBIX Ka-
HaJIOB npreMa u 0opr6a ¢ HuMu.5 NUHdpa-
JMHHBIE TpUEeMHUKN.6 CyriepreTepoanHbl ¢
HECKOIBKUMHU MTPE0Opa30BaHUSIMHU YaCTOTHI. 7
[TprieMHUKH IPSMOTO MPe0Opa3OBaHuUS.
[TpremMHUKH IPSIMOTO TIpeoOpa3oBanus 6e3
®AIIY rerepoauna.8 Ilpuemuuku ¢ nudpo-
BOii 00paboTkoit curHanos. [Iporpammuo-
ornpezensieMoe paauo.
Hroro 4
3 DeMEeHTBI U y3JIbl 1 ITpueMHuble anTeHHBI.2 BXoaHbIE 1IETIH. [1K-7

CornacoeaHa Ha noptane Ne 37782




crotel (YPY). YPY kak y3en, onpenensto-
I 4yBCTBUTEILHOCTD MPU-EMHUKA, OTPa-
HuueHHyto mymamu. [lymsl B YIIOC u ux
xapakrtepusanusa. Cxemorexnuka YPY.4
Yceunurenu npomMexyTOYHOM 4acTOTHI. S
[IpeobpazoBarenu yactoTsl. HennHeitHbie
UCKa)XEHUS B MPEOOPA30BATENSIX YaCTOTHI U
ux xapakrepuzanus. CXeMOTEXHHUKA peo0-
pazoBareseil yacToTsl. banancHele npeod-
pazoBatenu yactoTsl. [IpeobpaszoBatenu ya-
CTOTHI ¢ (ha30BBIM IO/IABJICHHUEM 3€pKaIbHO-
ro kanaina.3.6 @unstpel B YIIOC. Obecme-
YyeHre U30UpaTeIbHOCTH M0 COCEIHEMY Ka-
Haiy. Pacnipenenennas u cocpeoToueHHast
n30HUpaTeNIbHOCTh. AnmpokcuManun AUX
¢uneTpoB. LC-QUIbTps1, Mbe303/1eKTpHye-
ckue GUIbTPHI, GUIBTPHI HA TOBEPXHOCT-
HBIX aKyCTUYECKUX BOJHAX. AKTUBHBIE
¢bunabTphl.3.7 ABTOrEHEpPaTOPHl U CHHTE3ATO-
PBI 4aCTOTHI

Hroro
4 ABTOMarnueckue 1 ABTOMaTH4YECKask PETYINPOBKA YCUICHUS ITK-7
perymupoBku B YIIOC: | (APY). CtpyktypHbie cxembl APY. Dctader-
aBTOMaTH4eCcKas Hasi APY. OcHOBHBIE XapaKTEpUCTUKH U I1a-
peryJimpoBKa pameTpbl APY. [IpyHIMNIHAIbHBIE CXEMBI
YCUJICHHS], y310B APY.2 ABTOMaTnueckas noacTpoimka
aBTOMAaTUYECKast u cuHTte3 yacTotel B YIIOC. CucreMbl
noactpoiika yactotel | @AIIY.3 BoccTaHOBIEHNE TAKTOBOM 4acTO-
ThI B IPUEMHHKAX IHU(POBBIX CUTHAJIOB.
Hroro
5 Ocobennoctu | BriusiHue NTMHEHHBIX UCKA)KEHNUI CUTHAJIOB ITK-7
HOCTPOEHUS YCTPOMCTB | B IPUEMHUKAX LIU(PPOBBIX CUTHATIOB. Mex-
npueMa HHGOpMAIK, | CUMBOJIbHAs nHTEpdepeHius u 6opbda ¢
nepeaBaeMon B Hell. Koppekiust TuHEeHHBIX UCKaKEHUN.2
1 poBoi popme Bumstnue u xapakrepusanusi HEIMHEWHBIX
UCKa)K€HUH B PUEMHMKAX LU(POBBIX CHUT-
HasoB.3 BiusHue 1yMOB B IpUEMHUKAX
U(PPOBBIX CUTHAIOB. JKUTTEp U €ro Xapak-
TepU3aLusl.
Hroro
6 OcoOGeHHOCTH 6.1 IIpuem mrymomnof00HBIX CUTHAJIOB C HC- ITK-7
MIPUEMHBIX YCTPOMICTB | MOJIB30BAHUEM KOppensAaTopoB.6.2 [Ipuem
¢ IOTIC. ITyMOITOI0OHBIX CUTHAJIOB C MCITOJIb30BaHU-
CormnacoBaHHbIN U €M COIJIACOBAHHBIX (PUIIBTPOB.
KOpPEeSLUOHHBIN Vitoro
IIpUEM
7 Teopus 1 TeXHUKA | MHTerpupoBaHHbIE U3MEPUTEIBHBIE CUCTE- IIK-7

U3MEpEHUs
TEXHUYECKUX
xapakrepuctuk YIIOC

MbI Ha ocHoBe 1atdopmsl PXI u
LabVIEW.2 N3mepenune oJHOCUTHAIBHON
u3buparenbHocTH.3 M3MepeHne 4yBCTBU-
TEJIbHOCTH, OFpaHUYeHHOH mymamu.4 M3me-
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peHUE HETMHEHHBIX NCKaKEHUH, MHOTOCHT -

HATBHON M30MPATEIILHOCTH W TUHAMHYECKO-

ro quamnasona YIIOC.

Htoro 4
Hroro 3a cemectp 32
Hrtoro 32

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCHMILUINHAPHBIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
U o0ecneynBaeMbIMH (IOCJASAYOMIUMHU) JUCHUATIIMHAMHA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
obecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabuie 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

No paznenoB naHHOW MUCIMIUIAHEL, 1711 KOTOPBIX HEOOXOIUMO U3YUCHHE

Hanmenosanue 00eCTIeYNBAIOIINX M 00eCTICUNBACMBIX UCIUTUINH
TUCITUTLTAH
1 2 3 4 5 6 7 8 9 10 11
[IpenmecTByroNUE TUCITUATUTHHBI
1 YerpoiictBa npuema u n n N n n N " n . " N
00pabOTKU CHUTHAIOB
2 YcrpoiicTBa mpuema u n N N n N N N 4 L N N
00pabOTKM CUTHAJIOB
3 OCHOBBI TEOPUH LIECTIEN + + +
4 DneKTpoaIuHAMUKA U
pacrpocTpaHeHue paguo- |+ +
BOJTH
5 PagunoaBTromaTtuka +
6 Paguorexuuueckue n N N n N N N
IIEMTU ¥ CUTHAJTBI
7 CxeMOTeXHHKa aHaJo-
TOBBIX JICKTPOHHBIX + + +
YCTPOMCTB
8 Llndposas 06padoTKa n n N n n N N
CUTHAJIOB
9 VYcerpolicTBa reHEpUpO-
BaHMA U (OPMHUPOBAHUS + + +
CUTHAJIOB
[Tocnenyromue TUCIUITITUHBL

1 Yerpoiicta npuema u n N N n N N N 4 4 N N
00pabOTKM CUTHAJIOB
2 HicTBa mpuemMa 1

YCTpoiicTBa nprema + + + + + + + + + + +
00pabOTKH CUTHAJIOB

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BU10B 3aHATHII
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NPH W3yYEHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCcTaBIeHo B Ta0nuue 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aH-
THHN

Komrete Bunnl zagstui DopMbI KOHTPOJIS
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KCP

HITUN Jlex. [Ipak. 3an. | JlaG. pao. (KTT/KP) Cam. pa6.

[1K-5 + + + KonTponpHas padora,
DK3aMeH, 3alumTa Kyp-
COBBIX IPOEKTOB / Kyp-
COBBIX paboT, PacueTHas
paborta, Tect

[TK-7 + + + + KonTponpHas pabdora,

Ok3ameH, OT4yer 1o Ja-
O6opatopHoii pabore, 3a-
IIUTa KYPCOBBIX ITPOEK-
TOB / KYpPCOBBIX padoT,
Pacuetnas paborta, Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.

7. JlabopaTtopHble padoThl

Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboOT

TpymoeMkocTh, | DopMUpYEMEBIE
HasBanwust paznenon HaumenoBanwue 1abopaTtopHbIX padboT Py ’ PMHPY
q KOMITETEHIIUU
6 cemecTp
2 PazHoBuaHOCTH N3y4yeHnue nporpaMmMHO-OIIPENEIIIeMOro pa- 6 I1K-7
CTPYKTYPHBIX CXEM JIO
IIPUEMHUKOB, X Vitoro 6
00J1aCcTH IPUMEHEHMS,
IIpeuMyIIeCTBa U
HEJI0OCTAaTKU
3 DneMeHTHI U y3IIbl HccenenoBanne BXOIHOM LN 6 ITK-7
YIIOC: Bxonubie nemn, W3ydenune nmpeobpazoBaHus 4aCTOTHI B 6
JICKTUBHBI
ceie c CyIepreTepoIMHHOM ITPUEMHHUKE
YCUIIUTENH,
npeoOpa3oBaTenn Hroro 12
YaCTOTBI, AETEKTOPbI
5 OcobenHoctu N3ydenue popMupoBaHus UMITYIbCOB B LU(- 6 [1K-7
IIOCTPOEHUS YCTPOMUCTB | POBOM CBA3U
npuema I/IH(i)OPMaHI/II/I, Hroro 6
IepeaBacMoi B
uudposoit hopme
Hroro 3a cemectp 24
Hroro 24

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPORB) MpUBeIeHO B Tadmuie 8.1.
Ta6muia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)

HasBanus pasnenos

HanmeHnoBaHMe NpaKTUYECKUX 3aHATHN

Tpynoemkocts, | @opMupyemblie

IIPUMCECHCHU A, BUJbI

YCUIICHUA TPUHUMACMBIX CUTHAJIOB

(cemuHapoOB) q KOMITCTCHITH
6 cemecTp
1 O6nactu OOure 0cCOOCHHOCTH U YCIIOBHSI CEIEKIMU U 2 [1K-7
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IMPUHUMACMBbIX

CUTHAJIOB U 3a/1a4U
YIIOC

Htoro

2 PazHoBuiHOCTH Cyneprerepoaunubie npueMHUKH. [lo604HbIE 4 I1K-7
CTPYKTYPHBIX CXEM KaHaJbl IpueMa u 60pb0a ¢ HUMHU.
HgHeMHHKOB’ ux [Tpuemuuku npsimoro npeodpaszoBanus. [Ipu- 4
OOMACTH IPUMCHCHHA, | o\ pyyikp mpsiMoro mpeoGpa3oBaHmst 63
TIpEeUMYIICCTRA 1 ®AIIY rerepoauna.
HEJO0CTATKU
Hroro
3 DeMEeHTBI U y3JIbl Bxomnsie nermm. Pacuet ko duimentor 4 [IK-7
VYIIOC: BXoaHbI€ LIETIH, | BKIIFOUEHHUSI B aHTEHHYIO 1IE€TIh U B IIeTh M0-
CEJICKTUBHBIE cienyrouero kackana. [lepectpoiika Bxoa-
YCUJIMTEIIH, HOM LIENH 110 UaIa30Hy.
npeobpasoparen [IpeobpazoBarenu yactoTel. HenmHeitHbIe HC- 4
HACTOTRL, ICTCKTOPBL |y asienms B MPpeoOpa3oBaTelsX YaCTOTHI K HX
XapaKkTepu3anusl.
OunpTpel B YIIOC. Obecnieuenue nzbupa- 2
TEIBHOCTHU IO COCEAHEMY KaHaIy.
Uroro 10
4 ABromMaruyeckue ABTOMaTHuYECKas peryJmpoBKa yCHJIeHUsA. AB- I1K-7
perymupoBkd B YIIOC: | TomaTrueckasi moJICTpOHKa U CHHTE3 4acTo-
aBTOMaTHYeCKas TbI B YIIOC. Cucremsr ®AITY.
pErylnupoBKa Vroro 2
yCUJICHUS,
ABTOMATHUYECKAast
MOJICTPOMKA YaCTOTHI
5 OcobeHHOCTH MexcumBoOIIbHAS HHTEP(PEPEHIIHS B IPHEM- 2 I1K-7
MIOCTPOCHUS YCTPOMCTB | HUKAaX MU(POBBIX CUTHAJIOB U OOpb0a ¢ HEil.-
npueMa uHbopmaiuy, |BnusHue u xapakTepusanus HETUHEHHBIX UC-
repeaaBacMon B Ka)XEHUH B MPHEMHUKaX UPPOBBIX CUTHA-
udpoBoit popme JIOB.
Jlxuttep B npueMHUKaX HU(POBBIX CUTHA- 2
JIOB M €T0 XapaKTepu3alusl.
Hroro
6 OcobeHHocTn OCo0EeHHOCTH TPUEMHHKOB IITYMOTIOIOOHBIX [1K-7
MPUEMHBIX YCTPOUCTB | CUTHAJIOB.
¢ HITIC. . Uroro 2
CoryacoBaHHBIN U
KOPPEIALIMOHHBIN
puemM
7 Teopus 1 TEXHUKA NHTerpupoBaHHbIE U3MEPUTEIBHBIE CHCTEMBI 2 I1K-7
HU3MEPEHUS Ha ocHoBe 1utardopmel PXI u LabVIEW.
TCXHHIHCCKIX VIIOC N3mepenne n30MpareIbHOCTH, YyBCTBUTEIb- 2
XapaKTCpUCTHK HOCTH, HEJIMHEWMHBIX UCKAKEHUHN U TUHAMHU-
yeckoro auarrazona YIIOC.
Hroro 4
Hroro 3a cemectp 32
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7 cemecTp

8 Ocobennoctu cpensl |[Tomcucrema Visual System Simulator u 2 [1K-5, T1TIK-7
npoektupoBanus AWR | 0cHOBHBIE 0COOEHHOCTH MOJICIMPOBAHUS Ha
Design Environment U |CHCTEMHOM ypOBHE
OCHOBHBIE NPHEMbI Virtoro 2
paboTHI ¢ HEe
9 Ocobennoctu cpenbl | OcOOEHHOCTH TPadUIECKOro S3bIKA MPO- 2 [1K-5, TTK-7
LabVIEW wu ocnoBHble |TpammupoBanusi LabVIEW. OcHoBHble npue-
IpUeMBbl paboThI C HEH | MBI yIIpaBieHUs nepudepuitHpIM 000pyIoBa-
HUEeM (TIPOTPAMMHO YTIPABIISIEMOE PaINoO, U3~
MepuTelbHbIe HHCTPYMEHTHI) u3 LabVIEW
Hroro
10 AnnapatHas YCTpoicTBO MPOrpaMMHO YIIPaBIIsEMOTIO pa- I1K-5, ITIK-7
wiargpopma Universal | nuo National Instruments USRP. Texuuue-
Software Radio CKHE XapaKTePUCTUKH, BO3ZMOXKHOCTH, TIPO-
Peripheral IrpaMMHPOBAaHHE
Hroro 2
11 UunuBunyansHas | ConeprkaHue pas/elia OnpeAeiseTcs B COOT- I1K-5, IIK-7
paboTa B COOTBETCTBHH | BETCTBHHU C HHIMBH Iy bHBIM 33/IaHUEM CTY-
C 3a/laHUeM Ha JIeHTa
KypCOBOH TIPOEKT Vitoro N
Hroro 3a cemectp 14
Hroro 46

9. CamocrosiTesibHasi padora

Bunasl camoctosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuia 9.1 — Bugbl caMocTosTEIbHOM paboThl, TPYAOEMKOCTh M (hOpMHUpPYEMble KOMIIETEHIHH
Bunasl camocrostensHor | Tpynoemkocts, | DopMupyembie
HasBanus paznenos a Py ’ PMHPY DopMBbI KOHTPOJIA
paboThI q KOMITETEHIIUU
6 cemecTp

1 O6mactu [ToaroroBka k nmpakTuye- 1 [K-5, T1IK-7 KontponwsHhas pado-
MIPUMEHEHUS, BUJIBI | CKHM 3aHATHUSIM, CEMHUHa- Ta, Pacuetnas pabo-
MIPUHUMAEMBIX pam Ta, Tect, Dk3ameH
CHTHAJIOB M 3a/Q4M | pr 1

YIIOC

2 PasznoBunHoctu | [logroroBka Kk mpaktuye- 2 [TK-7 KonTpomnsnas pado-
CTPYKTYPHBIX CXEM | CKUM 3aHSATHUSIM, CEMHUHA- Ta, Pacuetnas pabo-
MIPUEMHUKOB, UX pam Ta, DK3aMeH

JIaCTH
obrac [TpopaboTka JTeKIHOHHO- 1
MIPUMEHEHUS,
ro Marepuana

MPEUMYIIECTBA U

HEJIOCTATKU Hroro 3

3 DnemeHTs! U Y316l | [TonroroBka k mpaktuue- 2 IIK-7 KontponpHas pabo-
VIIOC: BxonHbIC CKHM 3aHATHSIM, CEMHUHA- Ta, PacueTnas pabo-
IEMH, CEJICKTUBHBIE | paM Ta, DK3aMeH
yCHHIgTeHH’ [IpopaboTka JIEKITMOHHO- 1

h§ BaTeIIN

peobpasosarei ro Marepuaina
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Environment u
OCHOBHBIC IPUEMBI

YacTOTHI, Hroro 3
JETEKTOPbI
4 Aromatuyeckue |IloaroroBka Kk mpakTuye- 2 [TK-7 KonTpomnsHas pado-
PEryJIMpOBKH B CKUM 3aHATUSIM, CEMUHA- Ta, PacueTHast pabo-
VIIOC: pam Ta, Tect, DK3aMeH
aBTOMaTU4ecKas Wroro 5
perynupoBka
yCUJICHUS,
aBTOMaTuyecKas
MOACTPOKa
Y4acTOThI
5 OcobenHoctu [ToaroroBka Kk mpaxkTuye- 1 ITK-7 KontponpsHnas pabo-
MIOCTPOEHUS CKUM 3aHATUSIM, CEMHHA- ta, OT4er 1o yado-
YCTPOWCTB MpUeMa | pam paTopHoii padore,
utop MALHH, ITonroroBka k mpakTuye- 1 Jx3amen
TiepeaaBacMon CKUM 3aHATHUSM, CEMUHA-
uppoBoit popme pam
[TpopaboTka JIEeKITMOHHO- 1
ro Marepuaina
OdopmiteHre 0TYETOB TIO 3
nabopatopHbeIM paboTam
Hroro 6
6 OcobeHHoCcTH [TonroroBka k mpaxkTuue- 1 [1K-7 KontponpHhas pabo-
MIPUEMHBIX CKUM 3aHATUSIM, CEMHHA- Ta, DK3aMEH
yctpoticts ¢ IUTIC. |pam
[JIACOBAHHBIN U
Cornaco . | IIpopaboTka JeKIIHOHHO- 1
K SIIIMOHHBIN
OPpCIALHO ro Marepuana
IIpUEM
Hroro 2
7 Teopus u Texnuka | [loaroroka k npaxkruue- 1 ITK-7 KonTponbhas pabo-
H3MEepEeHUs CKUM 3aHATHUSIM, CEMHHa- Ta, DK3aMeH
TEXHUYECKUX pam
XyiPIg(éepHCTHK IToaroroBka K mpaxkTu4e- 1
CKUM 3aHATUSIM, CEMHHA-
pam
[TpopaboTka JTeKIHOHHO- 1
ro Marepuana
Hroro 3
Hroro 3a cemectp 20
IToagroroska u ciaya dK- 36 OK3ameH
3aMeHa
7 cemecTp
8 Ocobennoctu ITonroroBka K mpakTuue- 2 [1K-5, [IK-7 KontponpHas pabo-
cpenbl CKUM 3aHATHUSIM, CEMHHA- ta, Tect
IIPOEKTUPOBAHMUS pam
AWR Design Wroro 9
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paboTHI C HE

9 Ocobennoctu ITonroroBka K mpakTuye- 2 [1K-5, [IK-7 KontponpHnas pabo-
cpenbl LabVIEW u | ckum 3aHsATHSAM, CEMHUHA- Ta, Tect

OCHOBHBIE IIPUEMBI | paM

paboThI ¢ HEH Viroro

10 AnnaparHas IToaroroBka K mpaxkTu4e- I1K-5, 11K-7 Kontponphas pabo-
iatgopma CKHUM 3aHATUSAM, CEMUHA- Ta, Tect

Universal Software |pam

Radio Peripheral Wroro 5

11 Brinonnenue KkypcoBoro 42 [1K-5, TIK-7 3anmra KypCcoBbIX
WnpuBuayanbHas | mpoekTa / KypcoBOM pa- MIPOEKTOB / Kypco-
pabora B 0OTBI BBIX padort, Tect
COOTBETCTBHUH C Vitoro 42

3aJlaHueM Ha

KYpCOBOM MPOEKT

Hroro 3a cemectp 48

Hroro 104

10. KypcoBoii nmpoekT / KypcoBasi padota
TpynoeMKOCTh ayAIMTOPHBIX 3aHATUN U POpPMUpYyeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-
COBOTO MPOEKTa / KypcoBOM paboThl pencTaBiieHbl Tadmuie 10.1.
Ta6muma 10.1 — TpynoeMKocTh ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETCHIIMY B PAMKaX BBIIIOJIHE -
HUs KYpCOBOTO MPOEKTa / KYpCOBOM pabOThI

Tpyroemxocts, dopmupyembie

HanmenoBanve ayMTOpHBIX 3aHIATUI
KOMIIETCHIIUU

9

7 cemecTp

BrInonHenre nHAMBUYATBHOTO MIPOEKTA 110 HANPABJICHUAM: pa3- 10
paboTka CTPYKTYpHOH M ()parMEeHTOB MPUHITUITHATHEHON CXEMBI
npuemHuka B cpege AWR Design Environment; pa3paboTka mpo-
IrpaMMHOM YacTH NpueMHHUKa o cTpykType Software Defined
Radio B cpene LabVIEW nns mnargopmsr USRP; pa3paboTka an-
TOPUTMOB U YIPABJISFOIINX MTPOTPaMM JUTSI U3MEPEHHsI XapaKTepH-
CTHUK ITPHEMHUKOB.

I1K-5, I[IK-7

Hroro 3a cemectp 10

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:

— Pazpabotka momenu npuemnnka QPSK-curnama Ha ypoBHE CTPYKTYpHOW CXEMBI B Cpelie
AWR Design Environment

— Paspabortka monenu npuemHuka OQPSK-curnana Ha ypoBHE CTPYKTYpHOH CXEMBI B Cpefie
AWR Design Environment

— Paspabotka moznenu npuemHuka MSK-curnana Ha ypoBHE CTPYKTypHOU cxembl B cpee AWR
Design Environment

— Pazpabotka moxenu mpuemHuka QAM-curHana Ha YpOBHE CTPYKTYPHOUM CXEMBI B Cpeie
AWR Design Environment

— Pa3pabotka mporpammsl Juisl yIpaBieHUs] IporpaMMHO-ynpasisieMbiM npueMHukoM USRP B
cpene LabVIEW

— PaszpaboTka mporpaMmsbl Ui U3MEPEHUs XapaKTEPUCTHK Y3JIOB NMPHEMHHUKA Ha Iatdopme
USRP B cpene LabVIEW
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— PaszpaboTka mporpaMmsbl Ui U3MEPEHUs] XapaKTEPUCTHK Y3JIOB NMPHEMHHUKA Ha Iatdopme

PXI B cpene LabVIEW

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH /ISl 3JIEMEHTOB KOHTPOJIA
Ta6muma 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJIS

. N MaxkcuMaibHbII
. MaxkcumanbHbI MaxkcumanbHbIN
DneMeHThl yueOHOit 0aJw 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
KonTponbHas pabota 9 8 8 25
OtyeTt no nabopaTopHOM 5 15 20
pabote
Pacuernas pabora 9 8 8 25
Hroro makcumym 3a nepu- 18 21 31 70
on
DK3amMeH 30
Hapacratomum urorom 18 39 70 100
7 cemecTp
3anmTa KypcoBbIX TPOEK- 15 15 20 50
TOB / KypCOBBIX paboT
Kontponphas paborta 5 5 5 15
Tect 10 10 15 35
Hrtoro makcumyM 3a nepu- 30 30 40 100
on
Hapacraromum ntorom 30 60 100 100
11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmume 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOUKH
Bamibl Ha 1aTy KOHTPOJIBHON TOYKHU OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha agaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBiIeH B TaOiuLe

11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
4 (xopor10) (3a4TeHO) 85 -89 B (ouens xoporto)
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75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)
3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (ocpexcreero)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayoB F (Hey1oBIETBOPUTEIBHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. VYerpoiicTBa mpuema u 00pabOTKU CUTHANIOB [DnekTpoHHBIH pecype]: KoHcnekr nekuuit / O.
B. CemenoB - 2019. 124 c. — Pexum gocrtyna: https://edu.tusur.ru/publications/8989 (nmata oOparenus:
29.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa

1. Onumyk A.T'., Xa6enskoB U.U., Amenua A.M. Pagnonpuemusie yctporictBa. — MuHck: Ho-
Boe 3HaHue, 2006. — 240 c. (Hanuune B oudbmuoreke TYCVYP - 54 3k3.)

2. bormanosuu b.M., Oxynuu H.. Panuonpuemnsie ycrporictBa. — MUHCK: Bbllsiias mkona,
1991. — 428 c. (manuuue B 6ubmotexke TYCYP - 28 3k3.)

3. bporuenko C.I1., l'amyctoB I'.I'. YcrpolicTBa mpuema u 00pabOTKH CUTHAJIOB B PaInO-TEXHU -
yeckux cucremax auanazoHa CBY : yueOHoe mocobme. — M.: Caitnc-IIpecc, 2005. — 80 c. (Hanuuue B
ounbmmoreke TYCVYP - 29 3k3.)

4. Tlpuem u obpaboTka curnaioB. Yacte 1 [Onexrponnsiit pecype]: Kype nekuuit / A. C. Io-

crak - 2012. 161 c. — Pexum noctyma: https://edu.tusur.ru/publications/1220 (mara oOparieHwus:
29.06.2018).

5. Tlpuem m o6pabotka curHanoB. Yacts 2 [DnexkrpoHHsiid pecype]: Kype nexnuii / A. C. Illo-
crak - 2012. 87 c¢. — Pexum noctyma: https://edu.tusur.ru/publications/1222 (mara oOpameHus:
29.06.2018).

12.3. YueOHO-MeTOANUYECKHE MTOCOOHS

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAHuYEeCKH e MOCO0Uus

1. MHccrnemoBanue kaHaia pauocBsi3W Ha 0Oa3e NpueMo-Tepenaromero Komriekca National
Instruments USRP-2920 [DOnextponHbIl pecypc]: Meronuueckue yka3aHus K JlabopaTtopHoit padore / D.
B. CemenoB - 2017. 19 ¢. — Pexum gocrtyma: https://edu.tusur.ru/publications/7600 (mata oOpamieHwus:
29.06.2018).

2. HW3yuyenue mudpoBOTr0 4aCTOTHOTO JAETEKTOpa [DIEKTPOHHBINA pecypc|: MeToauyeckue ykasa-
HUA K JaboparopHoit pabore / 3. B. CemenoB - 2017. 4 c¢. — Pexum goctyma:
https://edu.tusur.ru/publications/7590 (mara o6pamenus: 29.06.2018).

3. Hzydenuwe GopMHUpPOBAHUS UMITYJILCOB B ITUGPOBON CBS3U [DIEKTPOHHBIN pecypc]: Meroau-
YecKkue YyKazaHus K Jaboparoproit pabore / D. B. CemenoB - 2018. 17 c¢. — Pexum pgocryma:
https://edu.tusur.ru/publications/7603 (nara obpamenus: 29.06.2018).

4. HccnenoBaHue paguopesielHbIX JIMHAN CBSA3U [DNEeKTpOHHBIN pecypc|: PyKoBOICTBO K mpak-
THYECKUM 3aHATHIM M JIabopaTtopHbIM padotam / A. B. Makcumos, A. I1. ®unmumonos - 2009. 66 c. —
Pexxum nmoctyna: https://edu.tusur.ru/publications/1033 (nara obpamenus: 29.06.2018).

5. Tlpuem u o6paboTka CUTHAIIOB [DJIEKTPOHHBIN pecypc]: YueOHoe MeToarnuecKoe mocooue mo
MPAKTHYECKUM 3aHATHAM U KypcoBoMy npoektupoBanuio / A. C. Illocrak - 2012. 76 ¢. — Pexum gocty-
na: https://edu.tusur.ru/publications/1207 (nara oopamenus: 29.06.2018).

6. IIpuem u 00paboTKa CUTHAIIOB [DJIEKTPOHHBIN pecypc|: Meroandeckoe mocodue mo caMocTo-
arenpHON pabore crtyaentoB (CPC) / A. C. Illocrak - 2012. 19 c¢. — Pexum pgoctyma:
https://edu.tusur.ru/publications/1809 (mara oopamenus: 29.06.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJIN/10B
Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIUL] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEJOCTABISIOTCA B (popMax,
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a/IalITUPOBAHHBIX K OTPAHHYCHUSM UX 37I0POBbSI U BOCIIPUATHS HH)OPMAIIH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CTIPABOYHBIE CHCTEMBI
1. http://protect.gost.ru/

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

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

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecriedeHnIo
AUCHHUILJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOW aTTECTAI[UU HCITONIb3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKON M CTaHAApTHOH ydueOHOI mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

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

BE/ICHUS 3aHATUHN JJaOOPaTOPHOTO TUIIA
634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuia, 1. 47, 416 ayn.
Onwucanue uMeroierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- KommyraTop D-Link Switch 24 port;
- Dkpan ¢ anexkrponpuBogoM DRAPER BARONET;
- MynbTUMEIUINHBIN TPOEKTOD;
- I'enepatop I'5-78;
- I'eneparop I'CC- 120;
- 'enepatop I'CC- 80;
- U3meputens ummutanca MHUIIN E7-24;
- I3smepuTenbHblii KOMILIEKC;
- KoMmuiekT yHuBepcanbHbIX IPOrpaMMUPYEMbIX IPUEMOIIEPEIATINKOB;
- Komnwrorep C540 (2 mt.);
- Hoyr6yk LIREBOOK AHS532 (3 mr.);
- HoyrOyx Fujisu;
- Kommbrotep intant 13001 (3 mt.);
- Ocmmnorpag DS-1250C;
- udposoii ocummnorpap GDS-810C;
- Hudporoii kommiekc yaeOHO-Hay4IHbIX 1aboparopuii ['TIO;
- Hudposoit MyabTUMETD;
- CereBoit aganrep (21T.);
- MynetumeTtp uudposoit APPA 82;
- YcraHoBKa JUTsl HCCIIEIOBAaHMS HETMHEHHBIX OOBEKTOB MIPU KOPOTKOMMITYIILCHOM Bo3aeicTBuu (1
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IT.);
- JJabopaTopHbie MakeThI IS UcciieoBaHus mpuémonepenatomux moayiaeit CBY (5 mr.);
- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpernoaBares.
[TporpamMHOe obecrieueHue:
— AWR Design Environment
— Adobe Reader
— National Instruments LabVIEW

13.1.3. MaTepuaibHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
JlaGoparopus "Llentp marucrepckoii moarorosku" / "Llentp Texnonoruit National Instruments"
yueOHas ayTuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-

BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA
634034, Tomckas obnacte, T. Tomck, Bepmauna ynua, 1. 47, 416 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Jlocka MarHuTHO-MapKepHasi;
- KommyraTop D-Link Switch 24 port;
- Dkpan ¢ anexkrponpuBogoM DRAPER BARONET;
- MynsTuMeIMiiHBINA IPOEKTOP;
- I'eneparop I'5-78;
- I'eneparop I'CC- 120;
- I'eneparop I'CC- 80;
- U3smepurens ummutanca MHUIIN E7-24;
- I3mepuTenbHbIi KOMILIEKC;
- Kommext yHuBepcaibHbIX IPOrpaMMUPYEMBIX IPUEMONIEPEAATUHKOB;
- Komnwrorep C540 (2 mT.);
- Hoyr6yx LIREBOOK AHS532 (3 mit.);
- Hoyt6yk Fujisu;
- Kommbrotep intant 13001 (3 mt.);
- Ocmmnorpad DS-1250C,;
- Hudposoit octmmnorpad GDS-810C;
- Hudposoit komiuiekc yueOHO-Hay4dHbIX Jaboparopuit I'TIO;
- Hudposoii MynbTUMETD;
- CereBoit amanrep (21mT.);
- MynetumeTtp mudposoit APPA 82;
- YcraHoBKa /17151 UCCIIEIOBAHUS HETMHEWHBIX 0OBEKTOB MPU KOPOTKOMMITYJILCHOM BO3JeicTBUH (1
IIT.);
- JJaBoparopHble MakeThl Ui UcciieoBaHus puémornepenaronux moayaeit CBY (5 wr.);
- Kommutekt cnienmanusupoBanHoi yueOHoH Mebenu;
- PaGouee mecto npenoaBarens.
[TporpammHoOe obecrieueHue:
— AWR Design Environment
— Adobe Reader
— National Instruments LabVIEW

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe 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 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus
Yo HEMOCPEACTBEHHO JJaeT Nepexo] 0T OMHAPHOM K KBapaTypHOil (pa30Boit MaHUITYISIIIUN?
-yIydIIeHHe MOMEX03aIUIIeHHOCTH.
-yIBOEHUE CKOPOCTH TepeIayuu.
-YMEHBIICHNE 3aHIMaeMO B 3(pHpe MOJI0CHl YacToT.
-yMEHbIIEHHE KO PHUIHEHTA OMNOOK.
[TpreMHUK TPSMOTO TETEKTHPOBAHUS COCTOUT 3. ..
-unbTpa, yCUNIUTEN U 1eTEKTOpA.
-QuIbTpa U AeTEeKTOpA.
-unbTpa, cMecuTens, yCUINTENS U IETEKTOpa
-punbTpa, cMecHuTeNs, TeTePOIHA U IETEKTOPA.
JU1s 4ero BBIOJIHAETCS MEPEHOC HECYILEH YacTOThl Ha IPOMEXYTOUHYIO B paJIMOTNIPUEMHUKAX ?
-JUTSL peaTu3aIiiy JOTTOJTHUTEIBHBIX KaHAJIOB ITPHEMa.
-JUIs YTIPOUIEHHUs IOAABIICHUSI COCEIHETO KaHajia premMa.
-JUTSL YIIPOIICHHUS TIOAABIICHUS 3€PKATbHOTO KaHajia preMa.
-JUIsL yMEHBIIEHUS] COOCTBEHHBIX IITYMOB IIPUEMHHKA.
Ha kakoif 9actore oOpa3yercs 3epKaibHBII KaHAT B CYNEPreTepOANHHBIX TPHEMHUKaAX ?
-Ha PAaCCTOSIHUHU JABYX HMPOMEXYTOUYHBIX YaCTOT OT YaCTOThI IPUHUMAEMOTO CUTHAIIA.
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-Ha POMEKYTOUYHOM 4acTOTeE.

-Ha YIBOEHHOW MPOMEKYTOUHON YaCTOTE

-Ha PacCTOSIHUM ITPOMEXYTOUYHON 4acTOTHI OT YaCTOThI IPUHUMAEMOI0 CUTHAJA.
[TpuemHMK npsiMOro NpeoOpa3oBaHUs COCTOUT U3...

-1peoOpa3oBaresisi 4aCcTOTh, (PUIBTPA, YCUIIUTEINS IPOMEKYTOYHOMN YaCTOThI, IETEKTOpA.
-peoOpa3oBarelis 4acTOThl, PUIIbTPA, YCUIUTENS YACTOThl MOTYJISALIUH.
-1peoOpa3oBaresis 4acToThl, PUIbTPA, YCUIUTENS YaCTOThl MOIYIISIIUH, JETEKTOPA.
-punbTpa, ycunurens, 1eTeKTOpa.

dazoBast aBTONOACTPOIKA YACTOTHI B IPUEMHHKE MPSIMOTO MPeoOpa3oBaHusl. ..
-TpedyeTcs B II0OOM Cirydae.

-TpeOyeTcsi, ecnu nmpeoOpa3oBaTesb YaCTOThI BBHITIOIHEH KBAIPaTypHBIM.
-TpeQyeTcsl, €CIM He UCIIOb3YEeTCsl KBaIpaTypHBIi MpeoOpa3oBaTelb YaCcTOTHI.
-He Tpedyercsl.

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

-1epecTpoiika Ha APYyTrylo 4acToTy npuema.

-110/1aBJIEHUE 3EPKAJILHOIO KaHajla IpueMa.

-peoOpa30BaHUE YaCTOTHI.

OT yero 3aBUCAT COOCTBEHHBIE ITYMBI TPUEMHHUKA?

-OT IIyMOB BXOJIHOTO KacKaJa.

-OT IIyMOB BCEX KaCKa/l0B B OJJUHAKOBOM CTEIIEHHU.

-OT IIYMOB BBIXOZHOT'O KacKaa.

-OT LIYMOB 3Hupa.

OcHOBHOE ycUJIEHHE B CYNEPreTepOJMHHBIX IPUEMHUKAX PeaIn3yeTcs Ha...
-paarovacTore.

-4acTOTE MOAYJIALMH.

-IIOCTOSIHHOM TOKE.

-IIPOMEKYTOYHOM 4acTOTE.

CMecuTenb B IPUEMHUKE IEHCTBYET KaK.. .

-CyMMaTop.

-norapuMuUpyromas nemsb.

-[IEPEMHOKHUTEb.

-1I€TIb BO3BEJICHUS B KBAPAT.

Touka nepecedeHus: TPETHETO MOPSIIKA XapAKTEPU3YeET. ..

-HaIIPsDKEHNE HACBILIEHUS TPEXKACKAIHOTO YCHIIUTEISL.

-4acTOTy cpe3a (pUIbTpa TPEThEro nopsaka.

-MHTEPMOAYJIILIMOHHbBIE HEJIMHENHBIE UCKAXEHUS B LICIIH.

-rapMOHUYECKHE HEJIMHEIHbIC HCKAXXEHUS B LIETIH.

OcHoBHas N30MPaATEIBHOCTh CYNEPreTepOANHHOIO MPUEMHHUKA MO0 COCEAHEMY KaHally peaju3yeT-

cs Ha...

-paanoyacrore.

-IIPOMEKYTOYHOM 4acTOTE.

-4aCTOTC MOAYJISIIUN.

-IIOCTOSIHHOM TOKE.

B kakux kackagax mpreMHHKa aBTOMaTHYECKas PETyJUPOBKa B MEPBYIO OYEpPEb CHIKAET yCUIIe-
Hue?

-B TIEPBOM KackKaje.

-B IOCJICAHEM KaCKaJe.

-paBHOMEPHO BO BCEX KacKa/aax.

-B TICPBOM U TIOCJICTHEM KacKajax.

Kakoro pona morpemHocT! peryupoBaHus MOXKET JOIMYCKaTh cucTeMa (pa3oBoi aBTOMOACTPORKH
YaCTOTHI?

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

-CpEeIHSIS YacTOTa Ha €€ BBIXOJEC MOKET OTIMYAThCs OT TpeOyeMoi, a (pa3za B TOUHOCTH paBHA Tpe-
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OyeMoii.

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

-cpelHHie JacToTa U (pa3a Ha ee BbIXO/E B TOUHOCTH PaBHBI TPEOYEMBIM.

B3aumnble oMexu MexAy ABYMs IOCJENOBAaTEIbHO NEPENAOIIMMUCS CHMBOJIAMU B CHCTEME
U(PPOBOI CBSI3U HEYCTPAHUMBI, €CJIU 110JI0CA MPOITYCKAHUS IPUEMONIEPEAAIOLIETO TPAKTA ...

-He OeCKOHEYHa.

-MEHBIIE YaCTOTHI CIEI0BaHHUs CHMBOJIOB.

-MEHBIIIE TI0JIOBUHBI YAaCTOTHI CJIEI0BaHMSI CHMBOJIOB.

-MEHBIIE YABOCHHOW YaCTOTHI CJIEJOBAHUS CUMBOJIOB.

Bo3HUKIITYI0 MEKXCUMBOJIBHYIO HHTEP(EPEHIHIO. . .

-YCTPaHHUTb HEBO3MOXKHO.

-BCErJla MOKHO YCTPAHUTh JITUHEHHON LIETIBIO.

~-MOKHO YCTPAHUTb TOJBKO HETUHEUHOU LIETBIO.

-B HEKOTOPBIX CIIy4asX MOXKHO YCTPAHUTh U JTUHEHHOM LIeNbI0, a MHOTa He00X0ArMa HeJTMHEeHHas
LEIb.

JKUTTEp BO3HUKAET BCIIEICTBUE. . .

-IIIyMOB B IIPUEMOINIEPEIAIOIIEM TPAKTE.

-HEJIMHEWHBIX UCKAXEHUH B IPUEMOIIEPEJAIOLIEM TPAKTE.

-MCKaKEHUS aMIUIUTYAHO-4aCTOTHOW XapaKTEPUCTUKH ITPUEMOIIEPENAOIIETO TPAKTa.

-ACKaXeHUs (a30-4aCTOTHON XapaKTEPUCTHKH ITPHEMOIIEPEIAtOIIero TPaKTa.

CucteMsl ¢ IIyMONIOJOOHBIMH CUTHAJIAMH. . .

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

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

-MEeHee YyBCTBUTEIbHBI K MHOTOITy4eBON MHTEp(EpeHIINH.

-HE JIOIIYCKalOT HAJIMYMS MHOTOJIy4€BOIO PaCIIPOCTPaHECHHUS.

[Tpu nepenade uHPpOPMAIUH B CUCTEME C ITYMOIIOJOOHBIMHU CUTHAJIAMH. . .

-KaXK/1bIil a0OHEHT 3aHUMAET TaKylo ke MOJI0CYy YacTOT, KaK ¥ 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 1eMOIYJIALMS ITyMOIIOJOOHOIO CUI'HAJIa OCYIIECTBISETCS IPU IOMOLIH. . .

-KOppensTopa.

-COTJIACOBAaHHOTO (UIIBTpA.

-1peoOpa3oBaresisi 4aCTOTHI.

-¢unsrpa HalikBucra.

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
Monynsiuus OFDM.
CewmeiictBo opmatoB moayssiiuu CPM.
CewmeiictBo popmaroB moaymsinuu PSK.
Cnioco0s1 OpraHu3aIuy KOJUIEKTUBHOTO JOCTYIA K 3upy.
Ob6nactu npumenenus u 3agaun YI1IOC.
[TpreMHUKH PSAMOTO JETEKTUPOBAHMSL.
[TpreMHHUKH IPSAMOTO yCUJICHUS.
[TpuemHukH ¢ npeodpa3oBanrueM 4acToThl. VX obmiue npenumyIiecTsna.
CyneprerepoHHbIE IPUEMHUKH.
CyneprerepoJHHbIE TPUEMHUKH.
[ToGouHble KaHaNbI IPHEMa B CylepreTepouHe u 60pbda ¢ HUMH.
Undpanun.
CyneprerepoanHbl ¢ HECKOJIBKUMH NPE0Opa30BAHUSAMH YaCTOTBI.
[TpreMHUKH IPSAMOTO MTPe0OpPa30BaHUS.
YerpoicTBO NpUEMHHKOB NpsiMoro npeodpaszoBanus 6e3 PAIIY rerepoauna.
IIporpammHO-OIIpeAesseMoe paauo.
ITpueMHbIE AaHTEHHBI.
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CornacoBaHue ¢ NpUEMHON aHTEHHOM.

BxonHble nenu: CTpyKTypHas cXeMa M BApUaHThl IPUHIIMITHAIBHBIX CXEM.

Pacuer 0THOKOHTYPHOM BXOAHOM LIEIIH.

[TepecTpoiika BXOIHBIX IENEl. YNIMHEHHbBIE U YKOPOUEHHBIE aHTCHHBIC LICTIH.

Yeunurenu paauoyacToThl: TPeOOBaHUS, TApaMETPhl U CXEMOTEXHHKA.

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

Yeunurenu npoMeXyTOYHON 4acTOThI: TPEOOBAHUS U CXEMOTEXHHUKA.

[Tpunnun neiictBus npeoOpas3oBaTesei YacTOTHI.

Henuneitnbie uckaxxenus B Tpakte YIIOC u ux xapakrepusanusi.

CxeMoTexHHKa peodpazoBaresell 4acToTHI.

[Tpeobpa3oBatenu 4acToThl ¢ (Pa30BBIM MOAABIEHUEM 3€PKAIBHOTO KaHaa.

ABtorenepatopbl. O0paTHOE NpeoOpa30BaHUE IIYMOB reTEPOANHA.

PacnipenenenHast OCHOBHAsI CEJEKIU.

CocpenoToueHHasi OCHOBHAs CEJIEKIIMSL.

[Tre303mekTpruyeckre GUIbTPhI COCPEIOTOUCHHON CEICKIIUH.

3aauu ¥ BapuaHThl CTPYKTYpHBIX cxeM APY.

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

APY c npsiMbiM, 0OpaTHBIM ¥ KOMOMHUPOBAHHBIM PETYIUPOBAHUEM.

Cxembl peryasiTopoB cuctem APY.

Hudposas APY.

Cratnueckue u acratnueckue cuctemsl AITY.

Crensmue cuctemsl AITY u cructemMbl CTaOMIIN3ALUT YaCTOTHI.

MesxcumBonbHas uaTepdepennus. [IpuunHbl BOSHUKHOBEHUS U METOBI OOPHOBI ¢ HEH.

Ounsrpel HaiikBucra. [IpunogHsTsiii KOCUHYC.

Peanuzamus puisrpoB HaiikBucra B YIIOC ¢ kaHaIbHBIM KOAMPOBaHUEM «0€3 BO3BpAIICHUS K
HYITIO».

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

Hcnonp3oBanue ¢punsTpoB ["aycca u UebOrimeBa B TpakTe 0ocCHOBHOM cenekiuu 1udposbix YITOC.

TpaHcBepcaabHbIE KOPPEKTOPHI NepeaatouHoi Gpynkuuu mudpossix YIIOC.

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

Omnpenenenre U OCHOBHBIE XapaKTEPUCTUKH JUKUTTEpA.

Knaccudukanus cocTapiasomux JHKUTTEPA.

Cryuaiinelii ;xutTep. Ero 0COOEHHOCTH U XapaKTEepUCTHKH.

JleTepMUHUPOBAHHBIN HKUTTEP. ETO0 0COOEHHOCTH M XapaKTEPUCTHKHU.

[IpeobpaszoBarens ['unpdepra u ero ucnonbzoBanue B nudposbix YIIOC.

[{udpoBble aMITUTYAHBIE OTPAHUYUTEH.

[udpoBbie aMIUTUTYIHBIE T1ETEKTOPHI.

[{udposbie yacToTHBIC U (Ha30BBIC JETEKTOPHI.

OO6111e 0COOEHHOCTH CUCTEM CBSI3H C IIIYMOIIOJJOOHBIMH CUTHAJIAMHU.

Ucnons3yemsie paznoBuanoctu IUIIC, renepuposanue LUTIC, IHIIC-nepenaTymk.

AcunxponHnas nemonymsauus LIHTIC.

Cunxponnas gemoxnyisinus HITTC.

CucreMsl CBSI3M C NPBIratolIed YaCTOTOM.

Havanwhueiii nouck B LITTC-npuemunkax.

Orcnexuanue curnana B LITIC-npuemHukax.

CniocoObl popMHUpOBaHUS KaHAJIOB IIPU Pa3HECEHHOM MIPHEME PaJUOCUTHAIIOB.

Mertobl KOMOMHUPOBAHMS CUTHAJIOB TIPU PAa3HECEHHOM MPHEME PaJHOCUTHAJIOB.

14.1.3. TemsbI pac4yeTHbIX padoT
3aaun, WUTIOCTPUPYIOIIKME COOTHOLIEHHE NMPUHUMAEMOIO CUTHaja C IIyMaMHd U NOMEXaMH Ha
BXOJI€ MPUEMHUKA. 3a/1auu O0ILero xapakrepa 1o o0ecrneueH!o U30UpaTesIbHOCTH 10 COCEHEMY KaHaIy.
Pacuer u cumyisinust npeodpa3oBaresis 4acTOTHI.
Pacuer yyBcTBUTEIBHOCTH IPUEMHHUKA, OTPAHUUEHHON LITyMaMH.
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Pacuer napameTpoB, XapaKTEpU3YIOIIKUX HEJIUHENHBIE UCKAXKCHNS B y3/1aX IPUEMHHUKA.

14.1.4. Tembl KOHTPOJILHBIX PadoT
Ob6nacTy NpUMEHEHHMsI, BUJIbI IPUHUMAEMbIX CUTHANIOB U 3a1aun YIIOC
CTpyKTYypHBIE CXEMbI IPUEMHUKOB
Apromarnueckue perynmuposku B YIIOC
Ocobennoctu nugpossix YIIOC

14.1.5. Tembl 1a00paTOpHBIX padoT
UccnenoBanue BXoqHOH 1€y
N3ydyenue npeoOpa3zoBaHusi YaCTOTHI B CYIIEPTeTEPOIMHHOM MPUEMHHUKE
H3yueHune nporpaMMHO-OIPEeNIeMOro paaro
Wzyuenue hopMUpOBaHUS UMITYIILCOB B IIUPPOBOI CBSI3U

14.1.6. Tembl KypCOBBIX POEKTOB / KypCOBBIX padoT

Pa3pabotka mozxenu nmpuemHuka QPSK-curnana Ha ypoBHe CTpyKTypHOH cxeMbl B cpere AWR
Design Environment

Pa3pabotka moaenu npuemHuka OQPSK-curnana Ha ypoBHE CTpyKTypHOU cxembl B cpee AWR
Design Environment

Pa3zpabotka monenu npuemHuka MSK-curnana Ha ypoBHE CTpYKTypHOU cxembl B cpene AWR
Design Environment

Pa3zpabotka mozenu npuemHuka QAM-curnana Ha ypoBHE CTPYKTypHOH cxembl B cpene AWR
Design Environment

Pa3paboTka nporpaMmsl Il yripaBieHHs TporpaMMHo-ynpasisiembiM npueMHukoM USRP B cpe-
ne LabVIEW

Pa3paboTka nmporpamMmbl 111 U3MEPEHUST XapaKTEPUCTHK y3JI0B MprueMHHKa Ha miatgopme USRP
B cpene LabVIEW

Pa3paboTka nporpammsl AJi1 U3MEPEHUs XapaKTEpPUCTUK y3J10B MpHeMHHKa Ha Tuiatdpopme PXI B
cpene LabVIEW

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM [JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS M HHBAJIH/0B
Jns man ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSl M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepHaJIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUL C OTPAHUYEHHBIMH BO3MOXHOCTAMU
310POBbsl U UHBAIUIOB

Kareropuu Bupl 1OOTHUTENBHBIX OLIEHOYHBIX @DOopMbI KOHTPOJISI U OLICHKHU
o0yJaronuxcs MaTepuaioB pe3yabTaToB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHue 10 BONpocaM K 3a4eTy, | [IpenMylnecTBeHHO yCTHas IpOBEpKa

3peHus ONpoC 110 TEPMHUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBEHHO AMCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOsITENIbHbIE PabOTHI, BOIPOCHI K METOlaMH
anmnapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01IeMeIMIUHCKIM paloThl, BOIIPOCHI K 3a4eTy, METO/IaMH UCXOJ U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOLIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoauveckne peKOMEHAAUMH 10 OLEHOYHBIM MAaTEePHAJIaM JJIsl JIML C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI M HHBAJIU/I0B
Jnst aui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMHM 3[I0POBbSI 1 MHBAJIMJOB IPEAYCMaTPUBAETCS J10-
cTymHas ¢popMa MPeA0CTABICHHS 3aJaHUI OIICHOYHBIX CPEJICTB, & UMEHHO:
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- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM IPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JI0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TakKMX 00ydaromuxcs MpeycMaTpuBaeTcs: JOCTYII -
Has popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JUCIUIUIMHE TPETyCMaTPUBACT MpeIoCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIIPUATHS HH(POpMALIUU:

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMHM ONIOPHO-ABUIaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (hopme.

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