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1. llesu u 3212494 AU CIUILIHHBI

ITonroroBka CTy/IeHTa K PELIEHUIO TUIIOBBIX 3a/a4, CBI3aHHBIX C IPUMEHEHHEM
TEXHOJIOTUU IporpaMMHo-koHpurypupyemoro paauo (ITIKP nau SDR, ot anri. Software
Defined Radio), B yacTHOCTH, apXUTEKTypa MPUEMHOTO U MEPENAOIIEr0 000PyI0BaHUS
SDR, uHTErpanus nporpaMMHBIX U allllapaTHBIX KOMILJIEKCOB, KOTOPBIE ITUPOKO
UCIIOJIb3YIOTCSI MJIM TOJILKO BHEAPSIOTCS B COBPEMEHHBIX NHPOKOMMYHUKAIIMOHHBIX
cUcTeMax. 3ajada OCBOCHUS IUCLHUIUIMHBI — IOArOTOBKA IPO(ECCHOHAIOB, CIIOCOOHBIX
peniarhb 3a/1a4M, CBsI3aHHbIE C pa3padOTKON, BHEPEHUEM U dKCILTyaTaluen
IEPCIEKTUBHBIX YCTPOUCTB U CUCTEM CBSI3M HA OCHOBE TEXHOJIOTUH ITPOrPaMMHO-
OINPEAEISIEMOTO PAIHO.

Kparkoe conepxxanne JTuCHMILTHHBI

JlucuuruinHa NOCBAIIEHa OCHOBAM NOCTPOEHUS PaIMOKaHAIA HA OCHOBE TEXHOJIOTHUH
IPOrpaMMHO-KOH(PUTypUpYyeMOTro paano. PaccMoTpeHbl BapuaHTh! (PyHKIIMOHAIbHBIX
CXEM TPaHCUBEPA, KOTOPBIE MOTEHLINATIBLHO 00€CIIEUNBAIOT BHIIIOJTHEHHE OCHOBHBIX
TpeOOBaHUIA MPOTPAMMHO-KOH(DUTYPUPYEMOTO pajrio — paboTa B CBEPXIIHUPOKOM MOI0Ce
4acTOT BHE 3aBUCUMOCTH OT IUMPHUHBI KaHAJIA, TUIIA MOAYJIUPOBAHHOIO CUTHAJA U
CKOPOCTH TNepeaayu HHPOPMAILMK IIPH YCIOBUHU BBIMOIHEHUS TPeOOBaHUI CTaHIapTOB
AIIEKTPOMArHUTHON coBMecTUMOCTH. [IpencTaBiensl OCHOBBI pabOThl KOMIIOHEHTOB
anmapaTHON 4acTu TpaHCUBEpa JIsl MPOTPaMMHO-KOH(PUTYpUPYEMOTO paino, TAKUX KakK
[IMPOKOMOIOCHBIN TMHEAPU3OBAHHBIN YCUIUTENb MOITHOCTH, MOAYJISATOP/ AEMOAYISTOP,
(UABTPBI, FIEMEHTHI aHTEHHO-PUAEpHOro TpakTa. [IpuBeneHbl 6a30BbI€ aIrOPUTMbI
IPOrpaMMHOM MOAJIEPKKHA OCHOBHBIX (DYyHKIIMOHAJIBHBIX AIEMEHTOB paJiOKaHaIa.
[Toka3zaHbl pe3yapTaThl aHATUTUYECKUX PACUETOB U U(POBOTO MOACIUPOBAHUS
npuemHuka RTL-SDR ¢ oqHOKpaTHBIM ITpeoOpa30BaHUEM YacTOThI U HYJIEBON
IPOMEXKYTOYHOM 4aCTOTOM, KOTOPBIM B HANOOJIbILIEH CTENEHH YIOBIETBOPSET
TpeOOBaHUIM TEXHOJIOIMH IPOTrPAMMHO-KOH(UTYPUPYEMOTO PaHo.

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HAET: - CTPYKTYPHBIE CXEMBI PaIMOTPUEMHBIX U
pasuonepesaroX yCTPOUCTB, X TapaMeTPhl U
METO/bl OLIEHKH; - IPUHLUIIBI TIOCTPOEHUS U pabOTHI
I1K-1 CriocoGHOCTh CTPOUTH MPOCTEUIIINE (YHKIMOHAIBHBIX Y3JI0B PaJIMOTIPHEMHBIX U
¢buznyeckre U MaTeMaTHYeCKUE MOJIETTU CXEM,  |[paJuOIEepeIaloIUX YCTPOHCTB.
KOHCTPYKIMI U TEXHOJIOTUYECKUX MPOLIECCOB  [YMEET: - BBIIIOJIHATh OLIEHKY IIapaMeTpOB

JIEKTPOHHBIX CPEACTB PA3TUIHOIO [PaIMONIPUEMHBIX U PaIUONEPEIAOIINX YCTPOUCTB; -
(YHKIIMOHAJIBHOTO HA3HAUEHHUS, a TAKKe MOZETUPOBATh PaObOTy (PYHKIMOHAIBHBIX Y3JI0B
HCIIOJIB30BaTh CTAHAAPTHBIE IPOTPAMMHBIE PaIMONIPUEMHBIX U PaINONEPEIAIOIINX YCTPONUCTB.

CPEACTBA MX KOMIIBIOTEPHOTO MOJeupoBaHus  |[VIMeeT MpaKTUYeCKHi OMbIT: - pabOTHI C
IporpaMMaMi CX€MOTEXHHYECKOTO
POEKTUPOBAHUS JIJIsI MOJICIIUPOBAHUSI PaOOTHI
PaIONPUEMHBIX U PaINONEPENAOIINX YCTPONUCTB.

3. Mecro aucuuniuubl B ctpykrype OII BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

[Ipon3BoACTBEeHHAsI TPaKTUKa (OPHUEHTUPOBAHHAS,
nudposasi) (4 cemectp)

PaIII/IOTGXHI/I‘-IGCKI/IC CHUCTEMbI

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI&HHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUATIIIAH:

Hucuunimza

TpeboBanus

[Ipon3BoCTBEHHAs MPaKTHKA (OPHEHTUPOBAHHAS,
uudposas) (4 cemecTp)

3HaeT: OCHOBHI TEOPUH (PU3MUECKUX SIBIICHUH,
OCHOBBI TEOPHH TEKTPUIECKHX LIETIel, OCHOBHBIC
POTpaMMHBIE CPEICTBA., 0230BBIE METOBI
MH()OPMALIMOHHBIX TEXHOJIOTHH, OCHOBHBIE IPUEMBI
paboThI ¢ KOMIIBIOTEPOM. YMEET: MIPOBOIAHTH
pacyeTsl C UCTIOIB30BAaHHEM BBIYHCIUTEIBHOM
TEXHUKU ¥ OCHOBHBIX CTaHAAPTHBIX MPOTPAMMHBIX
CpPE/ICTB, MAaTEMaTHYECKH ONUCHIBATh H3y4aeMble
¢du3nyecKre Npoueccsl., pPaboTaTh ¢ KOMIIBIOTEPOM
C MPUMEHEHUEM HEOOXOIMMOT0 IIPOTPAMMHOTO
oOecriedeHnst B 00JacTH poQeCcCHOHATBHON
NeaTeIbHOCTH. MIMeeT MpakTHUeCKUil OIIBIT:
NEePBUYHBIMH MTPOPECCHOHAITBHBIMUA YMEHHUSIMHA U
HaBBIKAMU TTIOCTPOCHUS MTPOCTEHIINX (PUINUECKUX U
MaTeMaTHYeCKUX MOJETICH, IepBUYHBIMHI HAaBBIKAMU
MCIIOJIb30BAaHMS CTAaHAAPTHBIX MPOTPAMMHBIX
CPEACTB pacyeTa mapaMeTpOB U XapaKTEPHUCTUK
MOyIeNel 1 KOMITBIOTEPHOTO MOZICITHPOBAHHSI.
MeTOaMH HH(OPMAIIMOHHBIX TEXHOJIOTHH,

HaBbIKaMH pa6OTLI C KOMIIBIOTCPOM.

4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mast TpyA0€eMKOCTh JUCHUILIUHBI cocTaBisieT 3 3.€., 108 4., 56,5 4. KOHTaKTHOH

paboThl
Pacnpenenenue
Mo ceMecTpam
Bun yuebHol paboThl Beero B Jacax
Hacos Homep cemectpa
6
OO6mmast Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexmuu (JI) 32 32
[IpakTrueckue 3aHATHS, CEMUHAPHI U (WIH) IPYTUE BUIbI ayTUTOPHBIX 16 16
sanstui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 51,5 51,5
1. IToaroroBka k uccnenoBanuto ycrpoiictea RTL-SDR: usyuenue
TEOPETUYECKUX CBEICHUH. 2. BBINOJIHEHUE OTYETOB MO UCCIICIOBAHUSM. 32 32
PacueTsl Ha OCHOBE PE3yJIBTATOB HccienoBaHUM. [IpeacTaBienmne




[PEe3yNbTaToOB UCCIIEAOBAaHMI B BUie Tabnui, rpadukos, cxem. 3. [Togroroska k
3aIUTE OTYETA O UCCIENOBAHUAX MTOCIIE €T0 MPOBEPKHU IIPENOJABATEIIEM.

[ToaroroBka K NpakTUYECKUM 3aHATHUSAM. 19,5 19.5
KoHcynpranyy u npoMeKyTo4Hast aTTeCcTalus 8,5 8,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - HK3aMEH

5. CoaeprkaHue TUCHMILIMHBI

OO0beM ayaUTOPHBIX 3aHATUN
paiigena HaumeHnoBanue pa3aenoB JUCHHUILUIMHBI 110 BHJIaM B Jacax
Bcero J| 113 | JIP
1 |[[TonsiTre mporpaMMmHO-KoH(UTypHpyemoro paano (ITKP) 8 41 4 0
2 |Apxurekrypa paguoctaniuu [T1KP 4 21 2 0
3 ba3oBbie KOMIIOHEHTHI MPOTPAMMHO-KOH(DUTYPUPYEMOTO PATHO. 3 6! 2 0
[IpueMHUK TPOTPaMMHO-KOH(PUTYPUPYEMOTO PaJIHO.
4 ba3oBbie KOMITOHEHTHI MPOTPAMMHO-KOHPUTYPUPYEMOTO PaIHO. 10 6| 4 0
[lepenaTunk MporpaMMHO-KOH(GUTYPHUPYEMOTO PaIHo
5  [MoaynupoBaHHbBIE CUTHAJIBI U CIIEKTPBI 9 8 1 0
6  |CucTeMbl CUHTE3a YacTOT 9 6| 3 0
5.1. Jlekuuu
Ne Ne Koz-
nexuumlpasziena HanmeHnoBaHMe Ui KpaTKoe COAepKaHUe JEKIIMOHHOTO 3aHATHS BO
4acoB
[Tonsitre mporpaMMHO-KoHpUTYpHpyemoro paaro (ITKP). O6ocHoBana
MPaKTUYECKHU peain3yeMas repeaada, IpueM u 00paboTKa CUTHAIOB B
MPOrpaMMHOM BHJIE Ha HyJeBoW/ mpomexxyTounoit (04 wim Base-band/ITY wmm IF,
InterMediate Frequency) gacToTe ¢ mocieyonuM anmnapaTrHbiM MEPEHOCOM Ha
1 | |[mpoMexyTouHyo w/wmm paguoudactoty (PY mmu RF, Radio Frequency). Ha 4
CETOHSAIIHUI ICHh pa3BUTHE TIpOrpaMMHo-arapaTHbix cpencts [TKP mo3pomnser
TOBOPUTH O BO3MOYKHOCTSIX TIPOTPaMMHOM 00paObOTKM CUTHAJIOB HETIOCPEICTBEHHO
Ha HECYIIECH 4acTOTe paIuoCUTrHaa 3a cueT BBICOKOCKOPOCTHBIX ALIIT, HO 3TO
MOKa €AMHUYHbBIC TTPUIIOKEHHUS], TJI€ CTOUMOCTh M SHEProNnoTpeOIeHUE HE SIBISIOTCA
MPENSTCTBHEM.
2 2 |[TapameTtpsl paguoctanuuu [IKP. Uneansnasa paguocranuus [1KP. 2
3 3 |ba3oBble KOMIOHEHTHI IPOrPAMMHO-KOH(UTYPUPYEMOTO PajIHo. 2
4 3 [IpueMHUK C HCVHYHGBOfI nvaMe)KyTquoﬁ yacToroi. [IpuemMHuK ¢ HyIeBOM >
MPOMEKYTOYHOM 4acTOTON
9 3 |Peanmm3zanus SDR npuemnuka Ha RTL-SDR. 2
5 4 [lepenaTuuk ¢ HUeHYHeBOﬁVHPOMCX(yTOqHOfI yactoToil. [lepenaruuk ¢ HyneBoi )
MIPOMEKYTOYHOM YaCTOTOM.
6 4 |PamnoyacTOTHBIE MOIYIIH MPOTPAMMHO-KOH(PUTYPHUPYEMOTO PaIHo. 4
7 5 |BemiecTBeHHbIE CUTHAJIBI M CIEKTPhL. KBaapaTypHas MOAYISLMS U 1€MOTYIISLIMS. 2
8 5  |[KoMmruiekCHbBIE CUTHAJIBI U CIIEKTphI. KBagpaTtypHas MOLYISIUA U IEMOTYISLIMS. 2
9 5 |Meromsl popMUPOBAHUS MOTYTUPOBAHHBIX CUTHAJIOB 4
10 6  |CucTeMbl MaCCUBHOTO CHHTE3a YacCTOT. 2
11 6  |CucTeMbl aKTUBHOTO CHHTE3a YacTOT. 2
12 6  |CucreMsl npsMoro uppoBOro CHHTE3a YaCTOT. 2

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI




No

SaAHATUS]

Ne
paszenal

HanmenoBanwne uimm KpaTKo€ COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CEMHUHAapa

Koi-
BO
JacoB

1 1

TexHonmoruu nmporpaMmmMHo-koHpUrypupyemoro pasuo [TKP.

[

Cospemennsble TeHaeHmn npumeHenus [IKP. Osomtonus paguocranumii [IKP .
AHanu3 cTpyKTypsl paguonpuemuuka RTL-SDR

[Tapamerpsr 6;1oka RTL-SDR Receiver. YerpoiictBo RTL-SDR.

ba30BbIe KOMIOHEHTHI MPOTPAMMHO-KOH(PUTYpUpPYyEMOTo panuo. PaanoyactoTHeie
MOJTYJI IPOTrPaMMHO-KOH(QUTYPUPYEMOTO PaJivo.

AHnanu3 criektpa ycrpoiictBom RTL-SDR

Peanuzanus AM npuemnnka Ha RTL-SDR.

KBaapaTypHbIii MOIYIISATOP/ IEMOIYIISTOP.

[laccuBHBIE CHUHTC3aTOPbI 4YaCTOT.

O | |J[(nN|n| & [WL] D

AKTHBHBIC CHUHTC3aTOPbI YaCTOT. HpHMOf/'I I_[I/I(prBOI\/JI CHHTEC3 4acCTOT.
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5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brimonmaenne CPC

IMoxsun CPC

Crincok nureparypsl (¢ yKkazaHUEM
pasnenos, MiaB, CTPaHUL) / CChUIKA Ha

peCypc

CemecTtp

Koi-
BO
JacoB

1. IToaroroBka K UCCIEIOBAHUIO YCTPOICTBA
RTL-SDR: uzy4yeHnue TeopeTudecKux
cBeJieHUH. 2. BbIMonHeHne 0T4eToB 1Mo
rcciaea0BaHusAM. PacueTsl Ha OCHOBE
pe3ynbpTaToB uccaenoBanui. [IpencraBnenue
pEe3yabTaTOB UCCIEIOBAaHUM B BHIE TAOIHII,
rpaduxoB, cxem. 3. [TonroToBka K 3ammre
OTYEeTa O UCCIIEJOBAHUAX MOCIIE €r0
[MPOBEPKHU MPETOAaBATEIIEM.

1. Software Defined Radio using MATLAB
& Simulink and the RTL-SDR
(https://www.desktopsdr.com) 2.
YCTPOMCTBA I[TIPUEMA 11 OBPABOTKU
CUTHAJIOB.PDF 3. YCTPOMCTBA
I'EHEPUPOBAHIMA 1
OGOPMHUPOBAHUS
PAJIMOCUT'HAJIOB.PDF

32

HOI[I‘OTOBKa K IPaKTHYCCKUM 3aHATHUAM.

Software Defined Radio using MATLAB &
Simulink and the RTL-SDR
(https://www.desktopsdr.com)

19,5

6. DoHJ OLIEHOYHBIX CPEACTB IAJd IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTalluN

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbHON MPOrpaMMbl OCYILECTBIISETCS B
cootBercTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOU JeSITeIbHOCTH 00yHarOIINXCS.

6.1. KonTpoabubie meponpusitus (KM)

Ha3zsanue
Ne | Ce- Bun Makc.
KOHTpOJbHOTO [Bec [Topsimox HauwceHus: 6aIOB
KM|mecTp| koHTpoOms Oaut
MEpOTPUSITHS

Yun-
THIBA-

eTCs B
[TA




1. He MPaBUIBLHO BHITIOJTHEH OTBET U PacyeT
Ha MPAaKTUYECKOE 3a/1aHne, HE YETKO U He
yOeIUTEeNHHO JaH OTBET HA 3a/IaHueE,
HEBEpHbIE (OPMYITUPOBKHU, OTCYTCTBYET
MpeacTaBieHue o Bonpoce - 0 6annos
(HEYZIOBJIETBOPUTEIIHHO);

2. HE TIOJTHOCTBIO JIaH OTBET WJIK HETOYHOCTH
B pacuyeTax Ha MpaKTUYECKOe 3a/laHue, cabo
ApPryMEHTHUPOBAH U HE YOIUTENHHO aH
OTBET Ha 3aJ[aHKE, XOTI U UMEETCS KaKoe-TO
MPECTaBICHUE O BOIIpoce — 6 OaIoB

1 | 10 |[(ymoBIETBOPUTEIHHO); PK3aMEeH
3. B OTBETE U pacyeTe Ha MPAKTUIECKOE
3aJJaHue UMEIOTCSI HEJIOYEThI; He IOCTATOUYHO
JTOTUYHO ¥ YOIUTEIHHO JITaH OTBET Ha
3aJlaHie, B pacueTax UMEIOTCs MOTPEIIHOCTH,
HO B II€JIOM 3aJ1aya pelieHa npaBuibHO —7 - 8
0aIoB (XOpoIIo);

4. OTBET U pacueT Ha MPAKTUIECKOE 3aJaHue
TaH MPaBUIIBHO, TIOJHO U apTYMEHTUPOBAHO,
MPOJIEMOHCTPUPOBAHEI 3HAHUE BOIIPOCA U
CJZIeJIaHbl TTPaBUIIbHBIE BBIBOMIBI — 9 - 10
0a110B (OTIIMYHO).

Texymnii |[IpakTnueckue
KOHTPOJIb 3aHATUA

OTtnuuno: [TogpoOHBIN U TPaBUIBHBIN OTBET C
KOMMEHTapHsIMH, CXeMaMu, rpadukamu,
HeoOxonuMbIMU Gopmynamu — 30-40 Gaios.
Xopomo: IIpaBunbHBIN OTBET €
KOMMEHTapHUsIMH, HO HEJOCTaTOUYHBI CXEMBI,
rpaduxu, Heodoxoaumele hopmyisl — 20-29
[Ipome- 0aoB.

2 6 JKyTOYHAsI DK3aMeH. - | 40 [YnosnerBoputenbHO: [IpaBUIIBHBIN OTBET C  [9K3aMEH
aTTecTanus HE0CTaTOYHBIMU KOMMEHTAPUSAMHU, CXEMaMH,
rpadukamu, HeoOX0qUMBIMU (HOpMYTaMH —
10-19 6annos.

HeynosnerBoputenbHO: OmnOOYHBII OTBET €
HEBEPHBIMU WK OTCYTCTBYIOLIUMHU
KOMMEHTapHsIMH, CXeMaMu, rpadukamu,
HeoOxomuMbIMU popmynamu — 0-9 Gasios.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun
MIPOMEKYTOYHOM TIpoueypa IpoBeIeHHs Kpurepun
’ ! Y OLICHUBaHUS
aTTecTaluu

DK3aMeH MPOBOAUTCS B COOTBETCTBUHU C PETTIAMEHTOM
IIPOMEKYTOUHOM arrecTanuu. CTyIeHT OTBEYAET Ha BOIIPOCHI
owrera. B nuctaHmoHHOM pekuMe: PermamMeHT mpomMeXyTOuHOH
aTTECTAIMU C MCIIOJIB30BAHUEM DJIEKTPOHHOTO 00yUeHUs,
JTUCTaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUI B COOTBETCTBUU C |B cooTBEeTCTBUU C

JK3aMeEH npuka3zoM pexropa Ot 21.04. 2020 Ne80. Ox3amen nposoasarcs  |mi. 2.5, 2.6
COITIACHO PacIUCaHUIO dK3aMEHAIMOHHOM ceccuu. JlomyckoM k  ([TonoxkeHus
9K3aMEHY SIBJISIETCSI BHIIIOJHEHUE MEPONPUATUI TEKYLIETO
KOHTPOJISl. DK3aMEH MPOBOJATCA MO OMiIeTaM, B KaXJI0M U3
KOTOPBIX TEOPETUUECKHUM U PAKTHUECKHUM Bonpockl. OlLieHKa
HOCHUT KOMILIEKCHBIM XapaKTep: YUYUTHIBAET PE3yJIbTaThl TEKYIIETO




KOHTPOJISl M OTBeTa Ha Omitet. [IpemonaBarens BpaBe MOBBICUTH
3HAYEHHE C YYETOM PE3YJIbTATOB TEKYIIEro KOHTPOJIS 3HAaHUM U
PEUTHHTOBOM OLIEHKH JESTEILHOCTH CTyAeHTa (OOHYC) B TEUCHUE
nepuoia U3y4yeHus: AUCIUILITHHBL.

KommnereHIIMM

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB
Ne
Pesynbrarel 00yueHus KM
12

3HAET: - CTPYKTYPHBIE CXEMBI paIMONPUEMHBIX U PAIUONEPENAIOIINX YCTPONUCTB, X
napaMeTpbl U METObI OLIEHKH; - IPUHIUIIBI TOCTPOCHUS U paObOTHI (PYHKIIMOHAIBHBIX [+ [+
Y3JI0B PAMOIIPUEMHBIX U PaJAHOINIEPEAAIOIINX YCTPOUCTB.

'YMeeT: - BBIIIOJIHATH OLEHKY [TapaMeTPOB PaIUONPUEMHBIX U PATHOIIEPENAOIINX
YCTPOMCTB; - MOJIETHPOBATh PAabOTy (DYHKIIMOHATHHBIX Y3TIOB PAAHONPHUEMHBIX U + [+
paaronepenamX yCTPOUCTB.

MMeeT npakTUYECKUM OMBIT: - pabOThI C MPOrpaMMaMH CXEMOTEXHUYECKOTO
MPOEKTUPOBAHUS IS MOJICTTHUPOBAHHS paOOThI PaIUOTPUEMHBIX U + [+
paaronepesarX YyCTPOUCTB.

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B

IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMSI

@) OCHOBHAA TUMepamypa:

1. Komocosckui, E. A. YcTporicTBa mpuema n 00paboTKH CUTHAIOB
[Texct] yueb. mocobue st By3oB mo criermanbHoctu 200700 "Pangnorexnuka"
HanpasiieHus 654200 "Paguorexnuka" E. A. Konocosckuid. - M.: ['opsuast nuHus-
Tenexom, 2007

2. Papuonepenaromiue yctpoicta YueO. /uisl By30B MO CHENUATBHOCTH
2011 "Pangnocsa3b, paguosenianne, tenesuaeHue’” B. B. [llaxruneasy, B. b.
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0) OononHumenvHas 1umepamypa:

1. H3BecTus BbICIIMX y4eOHBIX 3aBeicHUI. PaqnosnexkTpoHrka Hayy.
TeXH. KypH. M-Bo 00p. 1 Hayku Ykpaunsbl, KrueB. moauTexH. uH-T xxypHai. - Kues,
1967-
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HOxH0-Ypanbckuii rocynapctBeHHbii yauBepeutet (FOYpl'Y)
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®danwpko, H. U. Ynctaxos; [Tox o6m. pea. H. Y. Yuctsakosa. - M.: Panno u cBs3b,
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8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMeIOWUecs] 8 OubIuomexe:
Pannorexnuka u anekTpoHuKa exemec. KypH. Poc. akaa. Hayk, Ota-
Hue oOul. pu3uKU U acTpoHOMUH, MH-T paanoTexHuku u snekrponnku PAH, Hayy.-
TexH. HeHTp "®opym-HT" xxypnan. - M.: Hayxka, 1957-

PedeparuBHblii )xypHai. DnekTpocBasb. 64. [TexcT] npeam. ykas.
Axkan. nayk CCCP, Bcecoro3. un-T Hayd. u TexH. uadopm. (BUHUTN)
pedeparuBnsIii xxypHai. - M.: BUHUTH, 1967-1987
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2) MemoouyecKue yKazanusl 0jisi CmMyOeHmos8 N 0C80CHUI0 OUCYUNTIUHDL.
Software-Defined Radio for Engineers

1.

U3 HUX: yuebHO-Memooudeckoe obecneyenue camoCmoamenbHol pabomul cnyoenma:
Software-Defined Radio for Engineers
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URL: https://e.lanbook.com/book/156402

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHMS:




1. Microsoft-Office(6eccpouno)
2. Math Works-MATLAB, Simulink R2014b(6eccpouno)
3. -Multisim(6eccpodno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)
2. -baza ganneix BUHUTHU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

No OcHoBHOE 000py/IOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAs TEXHUKA,
Bun zaagaruii a I_l MPEyCTAHOBICHHOE TIPOTPaMMHOE 00eCIIeUCHHE, UCTIONB3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH

Komnbrorep. RTL-SDR ycTpoilCTBO ¢ TEXHOJIOTHEN TPOTPAMMHO-
KoH(purypupyemoro paano. CTeHbI ¢ OJI0KaMH pajinonepe atomuX 1
PaANONIPUEMHBIX YCTPOMICTB.
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Jlexuun Komnbrorep, NpoeKkTop, dKpaH.




