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Mporpamma aucumnavHbl "Teopus nepenadn MHAopMaLmMm No kaHanam co cnydanHbiMu napameTtpamu”; 03.04.03 "Pannodumsnka”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnavHbl "Teopus nepenadn MHAopMaLmMm No kaHanam co cnydanHbiMu napameTtpamu”; 03.04.03 "Pannodumsnka”.

Mporpammy omcuunnvHel paspaboTan(a)(vn) 3asenyowmii kadenpoi, K.H. (noueHT) AkdypuH A L. (Kagenpa
panmoacTpoHoMuu, Beicwas wkona kmbepdonmanyeckux CUCTeM 1 NpUKnanHomn anekTpoHuku), Adel.Akchurin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 CnocobHoCTb K cBOOGOAHOMY BNaLEHMI0 3HAHUSIMU cPyHOaMEHTalbHbIX pa3aenos
ChV3UKN 1 PaaNOPU3NKIN, HEOBXOAUMBIX LS PEWEHUS HAYYHO-UCCNELOBATENbCKMNX
3anau
NnK-4 CnocobHOCTb BHEAPATL pe3ynbTaThl NPUKNAAHbIX HAyYHbIX UCCNeLoBaHUi B

nepcnekTBHbIE NPMBOPbI, YCTPOWCTBA Y CUCTEMbI, OCHOBAHHbIE HA
konebaTenbHO-BONMHOBbIX MPUHLMNAX (PYHKLIMOHVPOBAHUS

NnK-5 CnocobHOCTb ONMUCLIBATL HOBbIE METOAMKM MHXEHEPHO-TEXHONOTMYECKOM
nesaTenbHoOCTU

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

PU3NYeckne OCHOBbI BO3HNKHOBEHMS CNyYaliHblX MPOLECCOB B pafgnokaHane (0T MHOrofy4eBoCTM A0 pacCcesHns Ha
GONYKTYMPYOWNX HEOLHOPOLHOCTAX); MPUHLMMbI MOCTPOEHUS U (PYHKLMOHUPOBAHNS NPUEMHO-Nepeaatowmx

YCTPOMCTB, 06pasyiolnx CUCTEMY CBSI3U, NPUONMXAIOLLYIOCS K ONTMMaNnbHORM; NpUHUMNbLI Beibopa cnocobos
KOIMPOBaHWS NepenaBaemMoin MHDopMaLuu;

JonxeH ymeTb:

OPUVEHTUPOBATLCS B COBPEMEHHON annapartype panmo usfnydyeHns/npuema, B apxXuTekType KoaVPYHOLLEei 1
06pabaTbiBatOLWEN CXEMOTEXHIKE LIGOPOBLIX CXEM, XapakTepHble BAPUAHTHI MX anmnapaTypHOro NCMoNib30BaHus;
N3MepsITb UHTEHCVBHOCTb WYMOB PaLVOYCUNNTENbHBIX YCTPOCTB, BbibMpaTh ManowyMsiue BapuaHTbl CXEM;
BblIOUpaTh NOAXOAAWMA METOA MOMEXOYCTONYMBOrO KOAVPOBAHUS.

JonxeH Bnagetb:

TeOpPeTNYeCKUMUM 3HaHNAMN O CMbICe, BK1aablBAEMOM B MOHATUE MHpOpMaLMKN U ee KONnYecTBe B C006LLI,6HVII/I; (0]
crnocobax MaTeMaTM4yeckoro onncaHus CuUrHanos, pacnpoCTpaHAKWNXCA B KaHanax co CJ'I)/'-I&I7IHbIMI/I napameTtpamu; o
crnocobax oLeHKM KadecTsa peanbHbIX KaHanoB CBA3U; O NpuHUMnax pa6OTbI anropuntMos O6pa60TKI/I nHpopmMauunm,
I/ICﬂOJ'Ib3yeMOI7I B COBPEMEHHbIX CUCTEeMax KoAMpoBaHu4, nepenaym U npuema nHgoopmaumni.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:
NMPUMEHSATb NONY4YEeHHbIE 3HAHNS O annapaTypHO peanv3auuy NoOMexXoyCTONYMBOrO KOOUPOBaHMS Ha NPakTMKe

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtoYeHa B pasgen "61.8B.10B.03.02 OucumnaumHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpaszoBatensHoit nporpamMmbl 03.04.03 "Panmodgusnka (MHgopMaLMOHHbIE MPOLECCHl 1 CUCTEMDI)"
1 OTHOCUTCS K AUCLMNANHAM Mo Boibopy.

OcsauBaetcs Ha 1 Kypce B 2 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblgeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOCTb ANCLIMIMHBI COCTaBASIET 5 3a4eTHbIX(ble) eanHmML(bl) Ha 180 yaca(os).

KoHTakTHas paboTa - 56 4aca(oB), B TOM 4ucie nekuuu - 28 yaca(oB), NpakTM4eckne 3aHsTusS - 28 yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocrTositenbHasi pabota - 106 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 18 yaca(os).
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Mporpamma aucumnavHbl "Teopus nepenadn MHAopMaLmMm No kaHanam co cnydanHbiMu napameTtpamu”; 03.04.03 "Pannodumsnka”.

CDopMa NMPOMEXYTOYHOro KOHTPOJIA ANCUUNTINHDI: 3K3aMEH BO 2 ceMecTpe.

4. CopepxaHue aucLUUNAuHbI (MOOYyNs), CTPYKTYPUMpPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHueMm OTBeAEeHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)
Buabl 1 yachbl
KOHTaKTHOW paboThbl,

Paspensl pucuMnnvHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Monayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nekuunn

Tema 1. BBeneHune. OCHOBHble
MOHATUSA TeOpUU Nepenayn

1. 2 2
nHgopmaumm. CoobeHus, curHansl,

KaHanbl CBA3N.

Tema 2. MNponyckHas cnocobHOCTb
o [kaHana caasu. MaTemaTnyeckas 5 >
" |[mogoenb kaHana co cnyvariHbiMu
napameTtpamu.

Tema 3. WyMbl B aneKTpryeCcKnx

3_[cxemax. OcHOBHble METObI > >
" |MOLyNSALMUN U CpaBHEHME UX

NMOMEXOYCTONYNBOCTH.

Tema 4. CTpykTypa 1 OCHOBHbIE
4. |CXEMbl aHaNOroBbIx, a Takxe 5 5
" [cMelaHHbIX aHanoro-LUngpPoBbIX
pannonpuemMHNKoB

Tema 5. CTpyKTypa LUMPoBoro
5 |nPveMHuKa. OcCHOBHble y3nbl Ans 5 5
" lundopoBoii 06paboTku
MPUHMMAEMOro curHana

Tema 6. lporpammHo-onpenensiemole

paaunocuctemsl (SDR - software

defined radio).

6. Mepenporpammumpyembie > 5
My/IbTU-NPOTOKO/NbHbIE

pPannoCMCTEMbI C NCMONb30BaHUEM

LUMIPPOBOM NMPOMEXYTOYHOM YACTOThI.

Tema 7. Lndpposble NpUemMHmKmM ¢
NporpamMmMHOn 1 annaparHoWn

7 obpaboTkoii: SDR-npreMHuKu 1 5 5
" |DSP-nprnemHukn. Mpumepsl
KOHKPETHbIX MPUEMHMKOB M UX
CTpyKTYypa.

Tema 8. MNporpammHoe obecnevyeHune
ONs KOHpurypaumm

8. |SDR-npreMHunKoB 1 mnx 2 2 8 0 10
Mcnonb3oBaHMa s npuema
pannocurHanos.

Tema 9. CTpyKTypa TUNMYHOrO
LMEPPOBOro NpueMHrka Ha 6ase
rotoBblx DSP-Mukpocxem.
9 AHanorosblin NpeasapuTENbHbINA 5 >
" |kackag (npecenekTop).
MporpammHoe obecneyeHve ans
KOHCOUrypauum 1 cnonb3osBaHmns
DSP-npuemMHukos.

Tema 10. Peanusauns y3nos
umndpposoro npmemHuka Ha MJnNG:
10.|CIC n FIR counbTpsbl, 610KM 2 4 8 0 10
noaknodeHns k AUIM (DFE - Digital
Front End).

AEKTPOHHBH
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Mporpamma aucumnavHbl "Teopus nepenadn MHAopMaLmMm No kaHanam co cnydanHbiMu napameTtpamu”; 03.04.03 "Pannodumsnka”.

Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUA paboTbl
Tema 11. OFDM mogynsums.
1. MexcuMBonbHas MHTepdepeHLMs. 2 2 4 0 10
Tema 12. lNomexoycTounsoe
KoOMpoBaHWe B cUcTeMax LMgPOoBONA
12.|pagno-cBsaA3n. Anroputmbl 2 4 4 0 10
KOOMPOBaHMS MHCPOPMaLIMK C
npeobpas3oBaHnEM.
Ntoro 28 28 0 106

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)
Tema 1. BBeneHue. OCHOBHbIe MOHATUS TeOpUM Nepepadun nHcpopmauumn. CoobLLeHNs, CUrHanbl, KaHasbl CBA3W.
OcCHOBHble NOHSTUS Teopun nNepenadn nHdopmauun: CooblueHns, curHanbl, KaHanbl CBSI3U, aneMeHTapHoe coobleHme.

MNpeobpasoBaHue cooblueHns B curHan. JuckpeTHble 1 HemnpepbiBHbIe coobueHus. JMTenpbHoCTb curHana.
LnHamMmyecknin onanasoH 1 CKOPOCTb N3MeHeHus curHana. luprHa cnekTpa curHana dF.

KonnuyectBo nHcpopmaumm B coobweHun.

Tema 2. ﬂponycxHaﬂ cnoco6HocTb KaHana cBs3u. Marematuyeckasi Mogenb KaHana co cnyqaﬁHbmu
napametTpamu.

OcHoBHble 3a8a4v Teopun nepenayy UHopMaumm.

MaTtematuyeckasi MOLeNb KaHana co cry4yaiHbiMU napameTpamm.

Obwme cBeleHUs 0 KaHanax CBSA3U 1 KX Knaccugoukaumu.

LuckpeTHble kKaHambl CBA3MW. HenpepblBHbIE KaHasbl CBS3N.

KaHan ¢ anautueHbiM WwyMoM. KaHan ¢ 3aTyxaHvuem, 3anasnblBaHEM U rayCCOBCKUM BefibiM LWyMOM.

NHepumoHHble kaHanbl. MHOrony4eBbIil MHEPLIMOHHbIA KaHan ¢ NePeMEHHbIMU NapameTpamu.

SHTpONVS 1 NPOU3BOANTENBHOCTb MCTOYHUKA CO0BLWeHMA. KonnyecTBo MHGpOpMaLnW, NepenaHHoi Nno KaHany CBa3u.

Tewma 3. UJyMbI B 9/1IeKTPN4YeCkunx cxemax. OcCHOBHblE MeTOAbI MOAYNSILLMU N CPpaBHEHUE NX MOMEX0YCTOWYMBOCTU.

LLlyMbl B 9NeKTpPUYECKNX CXEMAX: PABHOBECHbIE GONYKTyaLMn (TENNOBOK WyM, WyM HalksucTa, wymM [1>XOHCOHA),
npoboBOiA 1 donnkkepHbI (Mnn 1/f) WyMbl. OkBUBaNEHTHbIe cxeMbl. Cnocobbl onncaHms 1 M3MepPEeHUs LWyMoB
ycunuTenen.

OcCHOBHbIE METOLbI MOLYNSALMW: aMINNTYAHAS, aMIIMTYAHAS C MOAABNEHNEM HECYLLEN, YACTOTHAS, (pa3oBas,
kBagpaTypHasi. CpaBHEHVE X XapakTEePHbIX YEPT U K BO3LENCTBUIO WyMa.

Tema 4. CTpyKTypa U OCHOBHble CXEMbl aHA/IOrOBbIX, a TaK)Xe CMeLUaHHbIX aHanoro-undopoBbixX
panvonprMeMHUKOB

OCHOBHblE CXeMbl aHaNoroBbIX MPUEMHKKOB. NpUeMHMK NPSAMOro ycuneHus. 'eTepoamnHHbIi U CynepreTepoanHHbI
npueMHrk. MpueMHrk npsiMoro npeobpasoBaHusi. OCHOBHbIE NapameTpbl. YyBCTBUTENBHOCTL, 36MpatenbHOCTb.
MNogaeneHne 3epkanbHoOro kaHana. AuHammyeckuin gnanasoH. [Nokasarenu Bo34encTBus NEPEKPECTHOM MO4yNALMA
(BHEMONOCHbIX CUrHANOB) M UHTEPMOOYNSALMNOHHbIX MOMEX.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 5 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma aucumnavHbl "Teopus nepenadn MHAopMaLmMm No kaHanam co cnydanHbiMu napameTtpamu”; 03.04.03 "Pannodumsnka”.

CMellaHHble aHanoro-ungposbie paaMonprMeMHKM UK NporpaMMHo-onpenensemas pagnocucrema (Software-defined
radio, SDR). OcobeHHocTn peanusauun SDR.

Lnpposble cuHTesatopsel DDS (Direct Digital Synthesizer).

Tema 5. CTpyKTypa LumncpoBoro npuemHuka. OCHOBHbIe y3nbl 45 LudopoBoi 06paboTkn NPMHMMaeMoro curHana

CtpykTypa umgpooro npmemHunka. MHoropaspsgHbie AL, Lindoposble kBanpatypHble retepoanHbl (NCO -numerically
controlled oscillator) n nepemHoxuTenn (cmecutenn). MpeberHvaTble punbTpbl-geunmatopsl (CIC -cascaded
integrator-comb). KoppekTtupytowue pnnbTpbl-geummMaTopbl ¢ KOHEYHOW UMMYNbCHON XapakTepUCTUKOMN.

MukpocxemMHas peannsauns LMPOBLIX NoHUXatowmx npeobpasosartenelt (DDC - digital down converter) Ha npumepe
mmkpocxem GC4016 n 1288XK1T.

Tema 6. NMporpamMmHo-onpepensieMmsble pagnocuctemol (SDR - software defined radio). MepenporpaMmmupyemble
MYNbTU-MPOTOKOJIbHbIE PaANOCUCTEMbI C UCMOJIb30BaHMEM LiMcppOBOM MPOMEXYTOYHOM YacTOTbl.

OFDM (orthogonal frequency-division multiplexing ? MynbTunnekcnpoBaHne ¢ OPTOroHanbHbIM YaCTOTHLIM pa3aeneHrem
KaHanoB) MoLynauust kak Metoanka 60pbbbl C 3aTyXaHMEM BbICOKOYACTOTHOM COCTaBNSIIOWEN, CBS3aHHON Manoi
YACTOTHOW NOMOCOM NPOMYCKaHUS B ONNHHBIX KAOENSX N NPOCTbIX TENEGOHHbIX NPOBOLAX, 6€3 NCMONb30BAHNS CNOXHbIX
PUNLTPOB-3KBANan3epoB. Peanuaaumns MHOXeCTBa KAHANOB C HN3KOM CUMBONIbHOM CKOPOCTBIO Nepefayn kak cnocob
ocnabneHns BpEMEHHOMO PACCESHNS U MEXCUMBOMBbHON MHTEPGEPEHLN

AnnapaTHas peanusauus ysnos OFDM. Bnoku, peanuaytowme npsmoe n obpatHoe npeobpasosaHune dypobe.
KBagpatypHbii reHepartop.

Tema 7. LlucpbpoBble NpUEMHMKMN C NPOrpaMmMHON U annapaTtHon o6paboTkon: SDR-npMeMHUKN 1
DSP-npuemMHuku. NMpumepbl KOHKPETHbLIX MPUEMHUKOB U UX CTPYKTYypa.

Ob6Lwme NpUHLMNBI NOMEXOYCTONYMBOr0O KOANPOBAHUS 1 AEKOAMPOBaHNS. BBeaeHe n36bITOYHBIX CUMBOSIOB B
nepepasaemblii kon. bnokosble koabl. KoampoBaHne MeToLOM YKPYNHEHUS anchasuta.

Cxatue nepenaBaeMoli MHGOPMaLIMM HA OCHOBE pasnunyHbIX NpeobpasoBaHmnin. KoguposBaHue ¢ npeackasaHneM no
N-Toukam. KogmpoBaHume ¢ MCronb30BaHMEM NIMHENHOro npeobpasosaHusi KapyHeHa-JlosBa.

Tema 8. NMporpammHoe ob6ecnedveHue ans KoHdurypaumum SDR-NpMeMHUKOB U UX UCNOJNb30BaHUS oS NpueMa
papuocurHanos.

MporpammHo-onpenensemble pagnocuctemsl (SDR - software defined radio). [Nepenporpammupyembie
MyNbTW-CTaHOAPTHbIE PaaNOCMCTEMBI C UCMONb30BaHUEM LIMGOPOBON NPOMEXYTOYHOM YacToTbl. KoHuenuus SDR -
nepefaya 3Ha4uMTeNbHbIX 06 EMOB CUrHaNBbHON 06paboTkn NpoLieccopy obwero HasHavyeHus. BoamMoxHocTH
COBPEMEHHbIX NPOLECCOPOB 06LLero Ha3HaYeHNs ons 06paboTKy WUPOKONONOCHbIX curHanos YBY onanasoHa.
Pasnnumsa mexay SDR npuemHukamun n nepegarymkamu.

MNMpumeHeHne SDR-paanocucTeM Kak MHCTPyMeHTa ONTMMaNbHOMO MCMOb30BaHNS YaCTOTHOMO AuanasoHa
(NpeoponeHns "orpaHNYeHHoro" cnekTpa) C MOMOLLbIO: TEXHOMOMNIA WMPOKOMONOCHOIO paanocurHana ¢ pasmbiTbiM
CMEKTPOM U CBEPXLWIMPOKONONOCHbIX CMEKTPOB; MPOrPaMMHOro 3afaHust HanpasneHus npueMa Ha aHTeHHOM MaccrBe
(anropuTMbl YMHOW aHTEHHbI 1 MPOCTPaHCTBEHHON cenekumnm nomex); MeTonos KOrHUTUBHOMO Paauo; AMHAMUYECKON
PEerynMpoBKUN MOLWHOCTU NepenaTtynka; Co34aHUs UHTENNEKTyanbHON 6eCnpoBOaHOM CETKM PETPAHCAUPYIOLLMX Y3108 C
MWUHUMaNbHOW OANHOW N MOLWHOCTbIO.

WEB SDR-npuemHuku.
Tema 9. CTpyKTypa TMNUYHOro LM poBoro npMemMHukKa Ha 6a3e roroebix DSP-Mukpocxem. AHanoroBbin

npepnBapuTenbHbIA Kackapg, (npecenekrtop). MporpaMmmHoe o6ecneyeHne oA KOHpUrypaumm v UCNonb3oBaHUS
DSP-npueMHUKOB.

CrpaHnua 6 13 12.




Mporpamma aucumnavHbl "Teopus nepenadn MHAopMaLmMm No kaHanam co cnydanHbiMu napameTtpamu”; 03.04.03 "Pannodumsnka”.

LlncppoBble NpMEMHUKM € NPOrpaMMHOiA 1 annapaTtHoi 0bpaboTkoit: SDR-npuemHukn n DSP-npuemHmkm. MNprumepsl
KOHKPETHbIX MPMEMHKKOB U nx cTpyKTypa. Airspy, SDRplay, Ettus B200/B210, BladeRF, LimeSDR u TpaHcusepbl
HackRF , SDR-1000 (FlexRadio Systems). MpoueccopHbie Mmoaynu ADP/DSP un cybmoaynu undopoBoro npuema
ADMDDC (AO "MHCuc")

Tema 10. Peanu3sauus yanos uucpposoro npuemHuka Ha MJINC: CIC u FIR counbTpbl, 610KM NOOKAOYEHUS K
AL (DFE - Digital Front End).

MporpamMmHoe obecnedyeHne anst KoHdpurypaumm n ncnonb3osaHns SDR. GNU Radio u ero rpadbl notoka ynpasneHus.
BusyanbHas cpega GNU Radio Companion (GRC). OcHoBHble 6110k 06paboTkn CUrHanoB - ounbTpbl, 3N1EMEHTbI
CYHXPOHU3aLmMK, sKBanamsepbl, 4EMOOYNATOPbI, 4EKOAEPbI, BOKOAEPDI.

O6nacTtb npumeHeHns GRC: goyHkuMoHanbHo cnoxHble SDR, nameputenbHble komnnekcol, DSP, umdgposblie connbTpbl,
WEB-SDR, nekonmpoBatb CNOXHble curHansl (Harnpumep naobpaxeHus co cnytHrkos NOOA)

Tema 11. OFDM moaynsums. MexcuMmBonbHas UHTepdhepeHLMs.

CTpyKTypa TUNMYHOro LMOPOBOro NPUEMHMKA C NeperpyXaemMbiMn napameTpamv ounbTpoB. AHaNorosbIn
npensaputenbHbin kackan (AFE - analog front-end unu RF front-end). LindopoBoii kBagpatypHbIii reTepoamnH.
MepenuckpetTnsmpyowmin nHTerpanbHo-rpebeHyaThlin ounbtp (CIC-dounbTp cascaded integral-comb filters). dunbTp ¢
KOHEYHOM UMMNYNbCHOW XapakTepUCTUKON, MapaMeTpbl KOTOPOW XpaHATCS Ha BHyTpukpucTtanbHoi namsatn (RCF - RAM
Coefficient FIR couvnbtp). Deunmatop.

lMprMmepbl nHTerpansHoro ncnonHeHms AD6620/AD6634/AD6635/AD6652, HSP50016, GC4016, 1288XK1T

Tema 12. lMomexoycTon4ymBoe KoguposaHue B cuctemax LucppoBomn panmo-cBs3n. ANroputMbl KOAMpPoBaHUS
uHdoopmaLum ¢ npeobpa3oBaHUEM.

Peannsauus yanos umgpposoro npuemHuka Ha MNING: CIC n FIR connbTpel, 6nokn noaknodeHns k ALLM (DFE - Digital
Front End). LindopoBoit kBanpatypHblii reTepoanH. Nepeanckpetuanpyowmin nHTerpanbHo-rpebeHyaThlii onnbTp
(CIC-cpunbTp cascaded integral-comb filters). @unbTp ¢ KOHEYHO UMMYNBLCHOW XapakTEPUCTMKON, NapamMeTpbl KOTOPOIA
XpaHaTcs Ha BHyTpukpucTanbHoi namatn (RCF - RAM Coefficient FIR domnbtp). deuumarop.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocToaTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TeM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl 0bydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHYIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PErnaMmeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsinok opraHn3aumu n ocylecTBeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumanmiTerTa, nporpamMmmam MarmcTpatypbl (yTBepXaeH
npukasom MuHuctepcTea obpasoBaHus u Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka goeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX aeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHuBepCmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmeepcuteTa

Kypc nekuwmin no Teopun anekT puyeckoi ceaam - hitp://tors.psuti.ru/metod_web/TC1_Konspect_lekcii_po_TES.pdf
TEOPUA NHOOPMALINWN. YyebHoe nocobue - http://metod.vt.tpu.ru/edu/df/ti/method.pdf

TEOPUS SNEKTPUYECKOW CBA3W. KoHcnekT nekuwmii - http:/books.ifmo.ru/file/pdf/1009.pdf

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTts no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualibl, Hanpae/ieHHbIE Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLEe OLEeHOYHbIX CPEACTB COLEPXUTCS Cnenyiolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AMCLUNIMHE (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs 1 NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS 01K KaXA0r0 OLEeHOYHOro CPecTBa;
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- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K LEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMpPYEMbIM pe3yfibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)
OcBoeHne oucumMnnmnHbl (Mooyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb OOCTYNHA 0byyaloWwWmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX M3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00YyHaIOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMCTEME "DNEKTPOHHbIA yHUBEpPCUTET". [pU MCMONb30BaHMM NeYaTHbIX U3LaHWA BUONNOTEYHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON N1 OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxonmuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHaoB Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)

Panunonektopuin (Metogbl 1 ycTpoctea npmema curHanos) - http://www.radioforall.ru/2010-01-17-19-37-41
ctaTbs "ABTOHOMHbIN SDR npnémHuk Ha MJTNC" - http://habrahabr.ru/post/237859/

Cratba B XypHane - http://www.electronics.ru/files/article_pdf/0/article_845_71.pdf

ctatbs "MNoyemy B WiMax n LTE ncnoneaytor OFDM" - http://habrahabr.ru/post/129101/

Cybmonynu uncpposoro npmema ADMDDC4x16 v3.0 - http://www.insys.ru/products/ddc/admddc4x16v30

9. MeToguueckue ykasaHusl oisi 06y4yaloLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoMeHoaumm

nekumu Nexuwmsa - 310 Benywas coopma rpynnosoro obyyeHus. Benywen oHa SBNSETCS NOTOMY, YTO UMEHHO C
Hee Ha4YnHaeTcd n3yvyeHune KaXXa0m HoBOM ONCUNNNNHDbI, TEMBbI. M Tonbko nocne nekuummn cnenyiot
Lpyrve, Nof4YVMHEHHbIe el (hopMbl 0ByHeHMS: CEMUHAPDI, MPaKTUYECKNe 3aHATUS 1 T. .

B nekumn matepuan n3naraetcs B Fﬂy60K0 OCMBICNIEHHOW NEKTOPOM nepapxmmn BaXHOCTN TEPMUHOB K
00BEKTOB U3YHEHUS 1 UX MEPEKPECTHBIX CBA3EN. [Py YTEHUM KHUM 3Ta Mepapxusi 3a4acTyo
nponapnaeTt B CUNy NnaHapHOro npencrtabBneHnda Tekcta U orpaHn4eHHbIMK I'IOJ'II/IFpanI/I'-IeCKVIMVI
BO3MOXHOCTSMU BblOeNeHUs TeKCcTa. |_|03TOMy KOHCneKTnposaHune NeKunn - CNOXHbIA BN, By30BCKOI7I
ayLMTOPHOM paboTbl, NpeanonaraLmii MHTEHCMBHYIO YMCTBEHHYIO LEeSTENbHOCTb CTYAEHTA,
OTCNEXUBAIOLLErO HE TONBKO (PAKTONOMMYECKYH0 MHGDOPMALLMIO, HO Mepapxmio 06 EKTOB U CBA3E
Mexnay H1MMn. KoHcnekT aBnseTcs nonesHbiM Torna, Korga 3anncaHo camoe cyuectBeHHoe n coenaHo
aTo cammm obyvatowmmcs. He Hafo CTpemMuTbCsi 3anmcaTb AOCOBHO BCHO Nekumto. XenaTtensHo
3anncb OCyLWeCcTBNATb HA O0HOMN CTpaHuue nnucta nnn octaenss nond, Ha KOTopblX No3nHee, npu
CaMOCTOSTENbHOMN pa60Te C KOHCNEeKTOM, MOXHO coenatb OOnOJIHNTENbHbIE 3aNCU, OTMETUTb
HenoHsATHble MecTa. MoXxHo nenatb 370 U C NOMOLWbIO pa3HOLBETHbIX MapKepOoB NN pyyek,
nog4YepkuBas TepMuHbl 1 onpeaeneHus. LienecoobpasHo paspabotats COOGCTBEHHYIO CUCTEMY
coKpalleHuin, abbpesmaTyp 1 CUMBOJIOB.

PaboTas Han KOHCMEKTOM NeKUWii, Bcerna HeobxoauMo 1Cnomb30BaTh HE TONMbKO Y4EBHWK, HO 1 Ty
nuTeparypy, KOTOpyto OOMONHUTENBHO PEKOMEHO0BAN EKTOP. VIMEHHO Takas cepbesHas,
KponoTtnmeasd pa60Ta C NeKUMOHHbIM MaTepunanom no3BonnT I'J'Iy6OKO oBnanetTb TeopeTnyecknm
MaTepuasnom.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npaktudeckme | NMoAroToBKy K KaXAoMy NpakTMYECKOMY 3aHSATUIO CTYLAEHT LOMXEH HaYaTb C 03HAKOM/IEHNS C MNAHOM
3aHATUS NPaKTUYECKOro 3aHATUS, KOTOPLIA OTpaxaeT CoaepXaHne NpeanoXeHHon TemMbl. TwartensHoe
NpoOyMbIBaHNE 1 U3y4YeHne BOMPOCOB NnaHa OCHOBLIBAETCS Ha NpopaboTke Tekywero Mmatepmana
neKkumm, a 3aTeM MdydeHns 0653aTenbHOM U AONONHUTENBHON NNTepaTypbl, PEKOMEHA0BAHHOM K
[laHHOI Teme. Bce HOBble MOHATUS N0 N3y4aeMoi TeMe HE0HX0AMMO BblyYUTb HAN3YCTb Y BHECTU B
rnoccapuii, KOTOpbIi LienecoobpasHo BECTM C CaMOro Havana naydeHust kypca. PeaynbTart Takoi
paboThbl LONXEH NPOSBUTLCS B CNOCOBHOCTM CTyeHTa CBOOOAHO OTBETUTL HA TEOPETUYECKUE
BOMPOCHI NPaKTMUKyMa, ero BbICTYMNEHNM 1 y4aCTUK B KONNEKTUBHOM 0OCYXAEHNM BONPOCOB
N3y4aeMOii TeMbI, NPABUIbHOM BbINOHEHNW NMPAKTUYECKMX 3a4aHUIA U KOHTPOSbHbIX paboT. B
npoLecce NOArOTOBKU K NPaKTUYECKUM 3aHATUSM, CTyleHTaM Heobxoamnmo 0bpaTtnTb ocoboe
BHMMaHWE Ha CaMOCTOSITENIbHOE N3YYeHEe PEKOMEHOBAHHOW nuTepatypsl. Mpu BCce nonHote
KOHCMEKTMPOBAHNS NEKLMM B HEM HEBO3MOXHO M3N0XNTb BECb MaTepuan us-3a nMMmTa ayautopHbIX
yacos. MNoaToMy camocTosTenbHas paboTa ¢ y4ebHukamy, y4ebHbiMM nocobunsiMm, Hay4Ho,
CMpaBOYHON NNTEPATYpPOii, MaTepranamy Nepruoanyeckmx n3naHuin n HtepHeta sensietcs Hanbonee
900EKTNBHBIM METOLIOM MOJTYHEHUS AONONHUTENbHBIX 3HAHWIA, MO3BONSET 3HAYUTENBHO
aKTMBU3MPOBATb NPOLECC OBNAAEHUS UHGhopMaLmeid, cnocobcteyeT 6onee rnybokoMy YCBOEHMIO
13y4yaemoro Matepvana, oopMUpPYeT y CTYEHTOB CBOE OTHOLIEHME K KOHKPETHOW npobneme.

camocTosi- | CamocTosiTenbHas paboTa cTyneHTa - 370 nnaHupyemas yuyebHas, yuebHo-nccnenoBatenbckas,
TenbHas Hay4HO-uccnenoBaTenbckas paboTa CTy4eHTOB, BbINONHSEMAs BO BHeAyAUTOPHOE (ayANTOPHOE)
pabota BPEMS MO 3a4aHuio U NPy METOANYECKOM PYKOBOACTBE npenonasarens, Ho 6e3 ero
HEenocpeaCcTBEHHOrO y4acTuns (Mpu YacTM4HOM HEMOCPEeACTBEHHOM y4acTumn npenoaasarens,
OCTaBNsIOWEM BeLyLlyto pofb 3a paboToit cTyaeHToB). CamocTtosTenbHas paboTta ctyaeHToB B BY3e
SABNSIETCS BAXHbIM BUAOM y4eBHOM 1 Hay4YHOIN fesTenbHOCTU cTyaeHTa. CaMmocTosTenbHas paboTa
CTYLEHTOB UIPaET 3HAYUTENBHYIO PONb B PENTMHIOBOM TeXHONOrMM 0byyeHns. FocynapcTBEHHbIM
CTaH4apToM NnpenycMaTpruBaeTCs, Kak npaemno, He MeHee 50% yacoB 13 obLLei TPyL0EMKOCTU
OVCLMMMMHBI HA caMOCTOsITENbHYO paboTy cTyaeHToB (aanee CPC). B cBsian ¢ 3TMM, 0by4eHne B
BY3e Bkntouaet B cebs ABe, NPaKTUYECKM OLMHAKOBbLIE MO 06EMY 1 B3AVMOBNNSIHUIO HACTU -
npouecca oby4eHust n npouecca camoobyyeHus. Moatomy CPC ponxHa ctatb 300peKTMBHOMN 1
LeneHanpasneHHol paboTtol cTyneHTa. CamoctosTensHas paboTta cTyneHTa npegnonaraet paboty ¢
Hay4HOM 1 yuebHO NUTEPATYPOI, CaMOCTOATENBbHOE OCBOEHUE MPOrPaMMHbIX CPEACTB pacyeTa u
06paboTku faHHbIX, SKCNEPUMEHTaNbHOM annapatypbl. s noncka coBPeMEHHOW Hay4YHO
nuTepaTypbl PEKOMEHAYeTCS CMOoMb30BaTh CNeLnann3npoBaHHbie Hay4Hble MONCKOBbIE CUCTEMBI,
Takune kak Google Akagemus (scholar.google.com) n BI1 Scopus (http://www.scopus.com) n Web of
Science.
MonpobHO nouck B cucteMe Scopus PacCMOTPEH Ha UHTEPHET-pecypcax:
"Anroput™ novcka nHgopmauum B 6ase fnaHHbix SCOPUS"
http://www.lib.tsu.ru/win/guide/udal_res/SCOPUS.pdf
"Ncnonb3oBaHne pedoepatmBHoin 6a3bl JaHHbIX Scopus B Hay4Hoi paboTte"”
http://www.library.spbu.ru/blog/wp-content/uploads/2016/03/SPbSU_Scopus_advanced.pdf
"Basza paHHbIx Scopus " http://science.spb.ru/sci/index/scopus
B METOLMYECKOM Nocobun:
Oynxukosa O. B., boHpaperko C. A. Metoauka novcka B 6ase faHHbIX Scopus.
YuebHo-mMeTonmyeckoe nocobue. - Poctos H/a: 3HB HODY, 2011. - 29 c.
(http://ufabist.ru/wp-content/uploads/2015/09/Scopus_Metodika-poiska.pdf)

9K3aMeH OK3aMeH Kak popmMa NTOroBoro KOHTPONSA UMEET LieNblo BbIBUTb U OLEHUTb 3HAHUSA, NpakTuyeckme
YMEHUA N HaBblKA 06yqa+oumxc;| 3a KypC oncumniinHbl, NpoBOOATCA B COOTBETCTBUN C pa60q|/|M
y'-le6HbIM nnaHom B ob6beme pa6oqe|7| nporpammbl. OKk3aMeH npoBoaOnNTCA NyTeM NMNCbMEHHOIo 1
YCTHOro OTBETOB HA BOMPOCHI, YKa3aHHbIE B bunete. B kaxablit 6unet BxoouT OBa-Tpun TeopeTnyeckmnx
BOMpocCa 13 pa3nnyHbliX pa3nenos nporpammobl. B npouecce nNnoarotoBkn K aKk3aMeHy o6yqa|ou4|/|Mcs1
HeobX0AMMO MOMNb30BaTbCS NEKLIMOHHBIMUY 3aNUCIMU 1 peKOMeH,D,OBaHHOIz yqe6H0|7| nMTepaTyp0|7|.
Pa3peu1aeTC$1 ncnonb3oBaHMe NHOIro AONMONHNUTENbHOIro Marepunana, nMeroLlerocs y o6yqarou.terocsi.
I/I3yqaﬂ TEeMaTn4eckunin marepuan, ons 06yqa}om,|/|xcsi ocHoBononarawwnm saBNsETCS BbloeneHne
OCHOBHbIX MOJIOXEHWIA, UX OCMbICIEHNE U npakTnyeckoe npuMeHeHune. [MonoxuntenbHbIM MOMEHTOM
ABNAETCA accoumaTtnBHOE nepenoXxeHmne TeopeTnyeckoro 3HaHnsa Ha KOHKpPETHYHO CUTyaulunto.
BaXHbIM SBNSETCS BbiBNEHNE B3aUMOCBA3U 3HAHWUS C 6y,uyu4e|7| I'IpaKTI/Il-IeCKOI7I 0eATeNIbHOCTbIO.
I'Ipm OLEeHKe TeopeTnyeckmnx 3HaHWi Yy4nTbIBAETCA y4HacTune O6yl-IaIOLLI,I/IXC$1 B pa60Te Ha CEMNUHapPCKnXx
3aAHATUAX. I'IpenonaBaTenb, I'IpVIHIAManu.I,MI7I 9K3aMeH, MOXeT 3a4aBaTb OOMONIHATENbHbIE BOMNPOCHI,
CTaBUTb NpakTn4eckmne 3anadun.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep v npuHTEp Ans pacnedarky pasaaroyHbix MaTepuanos.
KomnbtoTepHbIn knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLUTaélllpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA 06yqa+ou4eroc9| npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 03.04.03
"Pagnodgmamnka" n marmctepckoi nporpamme "MIHpopMaLnoHHbIE MPOLECCHl U CUCTEMbI".
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Mporpamma aucumnavHbl "Teopus nepenadn MHAopMaLmMm No kaHanam co cnydanHbiMu napameTtpamu”; 03.04.03 "Pannodumsnka”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.[]1B.03.02 Teopus nepenaqvn nHgpopmaumm ro KkaHanam co
C/lyyaliHbIMy napameTpamu

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodounb noarotoskn: MHOPMaLIMOHHbIE NPOLECCHI Y CUCTEMBI
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. OCHOBbI hOPMUPOBaHNUS, Nepeaayn n nprema UMgPoBoi nHcpopmauum: YuebHoe nocobue / B.W. JlyauH, H.I.
Hukutun, B.W. Magaukosckuii. - M.: COJTIOH-Mp., 2014. - 316 c. - Pexxum goctyna:
http://znanium.com/bookread2.php?book=493066

2. Lincbposasi obpaboTka curHanos: Mpaktuyeckoe nocobme YyebHoe nocobue / Mapaukosckuii B.A. - M.:COJTOH-Ip.,
2014. - 766 c. - Pexum poctyna: http://znanium.com/bookread2.php?book=883840

3. Lincopoeas obpaboTka curHanos: YuebHoe nocobue / Pongyrud C.B., MapuHos A.B., MonybuHckuin AH. -
BopoHex:HayuyHas kHura, 2016. - 144 c. - Pexunm goctyna: http://znanium.com/bookread2.php?book=923327

4. doOpMMPOBAHUE 1 FrEHEPUPOBAHME CUFHAN0B B LMGOPOBOI paanocesan: YuebHoe nocobue / B.T. MepwwuH. - M.: HAL
NH®PA-M; MH.: Hos. 3HaHwe, 2013. - 614 c. (Bbicwee obpasosaHue: bakanaspuar). - Pexum goctyna:
http://znanium.com/bookread2.php?book=405030

5. KoHeuHble nonsi B TeNEKOMMYHUKALLMOHHbBIX NpunoxeHnsx. Teopus u npumeHeHne FEC, CRC u
M-nocnenoBatenbHocTen: npakTiy. nocobue / E.I". Bnacos. - M.: UH®PA-M, 2019. - 285 c. + [on. matepuanbl
[OnekTpoHHbIl pecypc; Pexum poctyna http://www.znanium.com). - (Hayka n npakTtuka). - Pexum goctyna:
http://znanium.com/catalog/product/1025235

JononHutenbHas nuteparypa:

1. Teopus anekTpuyeckoin cesau : yuebHuk / J1.J1. Kntoes. - M. : UH®PA-M, 2019. - 447 c. - (Boicwee obpazoBaHue). -
Pexum poctyna: http://znanium.com/catalog/product/959934

2. OpToroHanuaaums yHKUMIA 1 NOBbIWEHNE NOMEXOYCTOMYMBOCTI BbICOKOCKOPOCTHBIX CUCTEM Nepeayn
uHdpopmaumm: Monorpacpusi / A.H. Oertsipes. - M.: Bysosckuin yaebHuk: HAL UHOPA-M, 2015. - 152 ¢. Pexum
noctyna: http://znanium.com/bookread2.php?book=497266

3. TexHonorum mobunbHoM cBsi3u: yenyru n cepsuckl / Al benbtos, M.KO. Xykos, .M. Muxaiinos, A.B. CTaprkoBckuii.
- M.: HAU MH®PA-M, 2013. - 206 c. - Pexxum goctyna: http://znanium.com/bookread2.php?book=371449

4. bBenos B.M., Teopusi uHcpopmauumm. Kypc nekumii [SnekTpoHHbIn pecypc] : YuebHoe nocobue ans By3os / benos B.M.,
Hosukos C.H., ConoHckas O.W. - M. : [opayasa nuHns - Tenekom, 2012. - 143 c. - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785991202374.html

5. Yukpun . E. Teopus nHpopmauum n koguposaHus: Kypc nekunin / I.E. YukpuH. - KasaHb: KasaHckuii yHuBepcuTer,
2013. - 116 c. - URL: http://libweb.kpfu.ru/ebooks/50-1TIS/50 _000337.pdf

6. Bbixosckmin M.A., OCHOBbI NPOEKTMPOBAHMS LIMGPPOBbIX pagnopeneiHbiX MMHWIA CBA3U [ONEKTPOHHbIN pecypc] :
YyebHoe nocobue ans By3os / M.A. beixosckuit, KO.M. Kupuk, B.1. Hocos u nop.; Mox pen. npocpeccopa M.A.
Bbixosckoro. - M. : Fopsayas nuHus - Tenekom, 2014. - 332 c. - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785991203099.html

7. Teopust BeposTHoCTel 1 cnyyaliHble npoueccol/ApkawosH.C., KosanesckuinA.l. - Hosocub.: HI'TY, 2014. - 238 c. -
Pexum poctyna: http://znanium.com/catalog/product/546213

8. Llncbposbie MeToabl 06paboTkn nHdpopmaumn/ bopucosa N.B. - Hosocnb.: HI'TY, 2014. - 139 c. - Pexum goctyna:
http://znanium.com/bookread2.php?book=546207

8. MpoekTnpoBaHme aHanoroBbIx 1 LUAPOBLIX ycTpoiicTs: YyebHoe nocobue / B.C. Tutos, B.WN. NeaHos, M.B. Bobblpb. -
M.: HAL MH®PA-M, 2014. - 143 c. - (Bbiclwee obpasosaHue: bakanaspuar). - Pexum goctyna:
http://znanium.com/bookread2.php?book=422720

9. PanmoaBTtomarmka : y4ebHuk / I'.H. ApceHbes, C.H. 3amypyes. - 2-e nsga., nepepab. un gon. - M.: N1, 'GOPYM' :
NH®PA-M, 2019. - 592 c. - (Bbicwwee obpasoBaHue: bakanaepuar). - Pexum goctyna:
http://znanium.com/catalog/product/1000224
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Mporpamma aucumnavHbl "Teopus nepenadn MHAopMaLmMm No kaHanam co cnydanHbiMu napameTtpamu”; 03.04.03 "Pannodumsnka”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.[]1B.03.02 Teopus nepenaqvn nHgpopmaumm ro KkaHanam co
C/lyyaliHbIMy napameTpamu

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodounb noarotoskn: MHOPMAaLIMOHHbBIE MPOLECCHI 1 CUCTEMBI
KBanudpmkaums BbIMyCKHMKA: MArucTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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