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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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OrikK-4 CnocobHocTb K cBOGOAHOMY BNaLeHWI0 NPOGECCNOHANIbHO-MPOMIMPOBAHHBIMU

3HaHWAMK B 06N1aCTU MHGOPMALIMOHHbBIX TEXHONOMMIA, MCMONb30BAHUIO COBPEMEHHbIX
KOMMbIOTEPHBIX CETEN, NPOrPaMMHbIX NPOAYKTOB 1 pecypcos IHTepHeT ans
peleHns 3a8ay NpodpeccnoHanbHoM eATENBHOCTA, B TOM YUCNE HAXOOSWMNXCS 3a
npeLenamu NPocrIbHON NOArOTOBKM

MNK-6 CnocobHOCTb cOCTaBnATb 0630pbl NEPCNEKTUBHBLIX HAMNPABNEHWIA
Hay4YHO-UHHOBALUMOHHbIX UCCNEA0BaHNIA, FOTOBHOCTb K HAMMCAHMIO N OGDOPMIIEHNIO
NaTeHTOB B COOTBETCTBMU C MpaBuiamu

Obyvarowumitcs, OCBOMBLWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

ou3nYecKme 0CHOBbI BO3HMKHOBEHWS ClydYaliHbIX NPOLIECCOB B paauokaHane (0T MHOrofly4eBoCTM A0 pacCesHus Ha
PNYKTYUPYIOLMX HEOAHOPOLHOCTAX); MPUHLMMBI MOCTPOEHNS U (OYHKLIMOHMPOBAaHWS NPYeMHO-NepeaaroLmnx
YCTPOMCTB, 06pasyiollmx CUCTEMY CBS3U, NPUONNXAIOLLYIOCS K ONTMManbHOR; NPUHLUMNbLI Boibopa cnocobos
KOZIMPOBaHWA NepenaBaemMoin MHpopMaLnu;

JonxeH ymeTb:

OpnEeHTMPOBATbLCA B COBpeMeHHOIZ annaparype panuno MsnyquMﬂ/npmema, B apXuTeKTtype KO,D,MperI.LI,GVI n
06pa6aTb|Ba+ou.te|7| CXeMoTexHuke LLI/ICppOBbIX CXeM, XapaKkTepHble BapnaHTbl X annapaTtypHOro Ncnoib30BaHUA;
Nn3mMepsaTb MHTEHCUBHOCTD WYMOB pagnoyCUnmnTenbHbIX yCTpOI7ICTB, Bbl6|/|paTb Manouwymsiuine sapnaHTbl CXeM;
Bbl6|/|paTb nooxooswmm Mmetoq I'IOMeX0yCTOI7I‘-II/IBOFO KoaounpoBaHus.

JlonxeH BnaneTb:

TEOPETUYECKMMU 3HAHVSIMW O CMbICTE, BKNIAbIBAEMOM B NMOHATUE MHAPOPMALIMU U €€ KONMYECTBE B COOBLLEHUN; O
cnocobax MaTtemMaT4yecKoro OnNMcaHus CUrHanoB, PacnpPOCTPAHSIOWMXCS B KaHanax co cnyyaiHbiMy napameTpamu; o
cnocobax OLEeHKM KayecTBa peanbHbiX KaHanoB CBA3M; 0 NpuHUMiax paboTbl anroputMos 06paboTku nHgopMaLuuu,
MCMOMb3YEMOI B COBPEMEHHbIX CUCTEMAX KOAUPOBaHWS, Nepeiadn u nprema nHopmaumu.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:
NPUMEHATb NONY4YeHHbIE 3HAHNS O annapaTypHO peanv3auuy NoOMexoyCTOMYMBOrO KOOUPOBaHMS Ha NPakTMkKe

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.03.02 OucumnnunHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoi obpasosatenbHoi nporpamMmbl 03.04.03 "Pannodusnka (Paguogpusnyeckne metoabl no obnactsim
NMPUMEHEHNS)" 1 OTHOCUTCS K SMCLMMNIMHAM MO BbIHOpY.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONIMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENIbHYIO
paboty oby4aromxcs

Obwas TpyLoeMKOCTb AUCLMMAUHBI cocTaBnseT 5 3aueTHbix(ble) eanHuL(bl) Ha 180 yaca(os).

KoHTakTHasi paboTa - 56 yaca(oB), B TOM 4ucne nekuum - 28 yaca(oB), npakTnyeckme 3aHsTus - 28 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTositenbHas 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 CopepXxaHue AUCLMNIUHBI (MOAyNns)

Tema 1. BeepeHune. OCHOBHble NOHATUSA TEOPUU Nepepaun nHepopmauumn. CoobLLeHNs, CUTHarnbl, KaHalbl CBA3MW.
OcCHOBHble NOHSTUS Teopun nNepenadn nHdopmauun: CooblueHns, curHanbl, KaHanbl CBSI3U, aneMeHTapHoe coobleHme.
MpeobpasoBaHne coobueHns B curHan. Konnyectso MHgpopMaLmum B CoobleHmu.

Tema 2. lNMponyckHas cnoco6HocTb KaHana cBsi3n. Marematnyeckasi Mogenb KaHana co cnyyavHbIMUN
napameTpamMmu.

OCHOBHbIE 3a[a4uM Teopum nepeaayyt HPOPMaLMH.

MaTemaTuyeckas Modenb kaHana co CyyaiiHbIM1 NapaMeTpami.

Obwme cBefeHUs 0 KaHanax CBA3U 1 X Knaccugoukaumu.

SHTPONUSA 1 NPOV3BOANTENBHOCTb MCTOYHMKA coobLeHUi. KonnyecTso nHdpopMauum, nepeaaHHoii no kaHany cBsiau.

Tema 3. UJyMbI B 9/1EKTPN4YeCkunx cxemax. OCHOBHble MeTOAbI mMoaoynsiuMum u cpaBHeHne ux I10MeX0yCTOI7I'-IVIBOCTVI.

LLlyMbl B 9NeKTpUYECKNX CXEMAX: PABHOBECHbIE GONYKTyaLmn (TENNOBOK LWyM, WyM HalksucTa, wym I1>XOHCOHa),
npoboBOiA 1 donnkkepHbIiA (Mnn 1/f) WyMbl. OkBUBaNEHTHbIe cxeMbl. Crocobbl onncaHms 1 N3MEePEHUS! LWyMoB
ycunurenen.

OcCHOBHbIE METOLbI MOLYNALMW: aMINNTYAHAS, aMIIMTYAHAS C MOAABNEHNEM HECYLLEN, YacTOTHAS, (pa3oBas,
kBagpaTypHas. CpaBHEHVE VX XapakTePHbIX YEPT U K BO3LENCTBUIO WyMa.

Tema 4. CTpyKTypa M OCHOBHbIe CXEMbl aHaJIOrOBbIX, a TAKXe CMeLUaHHbIX aHaNnoro-undopoBbIX
paoMonpueMHUKOB

OCHOBHblE CXeMbl aHanoroBbIX MPUEMHKKOB. NpUeMHMK NPSAMOro ycuneHus. 'eTepoamnHHbIA U cynepreTepoanHHbI
npueMHrk. MpueMHrk npsiMoro npeobpasoBaHusi. OCHOBHbIE NapameTpbl. YyBCTBUTENBHOCTL, 36UpatenbHOCTb.
MNogaeneHne 3epkanbHoro kaHana. AuHammyeckuin gnanasoH. Nokasarenu Bo3OencTBus NEPEKPECTHOM MOLYNALMA
(BHEMONOCHbIX CUrHANOB) M UHTEPMOOYNSALMNOHHbIX MOMEX.

CMelaHHble aHanoro-LMgpoBbie pagnonpruemMHIKI UK NporpaMmMHo-onpeaensemas pagmocuctema (Software-defined
radio, SDR). OcobeHHocTn peanusauun SDR.

Linpposblie cuHTesatopsel DDS (Direct Digital Synthesizer).

CrpaHnua 513 12.




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

Tema 5. CTpyKTypa umncpoBoro npuemHuka. OCHOBHbIe y3nbl 4ns uudopoBoi 06paboTku NPMHMMaeMoro curHana

CtpykTypa umgpposoro npmemHunka. MHoropaspsgHbie ALUTM. Lincoposble keaapatypHble retepoauHbl (NCO -numerically
controlled oscillator) n nepemHoxunTenu (cmecutenn). 'pebeHyatble counbTpbl-geummartopsl (CIC -cascaded
integrator-comb). KoppekTupytowmne onnbTpbl-4eumMaTopbl C KOHEYHON UMMYNbCHON XapakTepucTmKoii.

MukpocxemHas peannsaums LMOPOBLIX NoHUXatowWwmx npeobpasosartenelt (DDC - digital down converter) Ha npumepe
mmkpocxem GC4016 n 1288XK1T.

Tema 6. NporpaMmmHo-onpepensemsie paguocuctemsl (SDR - software defined radio). Mepenporpammupyembie
MYNbTU-NMPOTOKOJbHbIE PafUOCUCTEMbI C UCTMONb30BaHWEM LLUCPPOBOM MPOMEXYTOYHOWN YacToThI.

OFDM (orthogonal frequency-division multiplexing ? MynbTunNnekcnpoBaHWe C OPTOrOHaNbHbIM YACTOTHLIM Pa3aeNieHneEM
KaHanoB) MOaynsiLMs kak Metoamka 60pbbbl C 3aTyxaHUEM BbICOKOYACTOTHOM COCTaBNSIOWEN, CBSA3aHHO Manoi
4aCTOTHOW NOMOCOI NPOMyCKaHUS B ANNHHBLIX KABENsX 1 NPOCTbIX TENEGOHHbIX NPoBoAax, 6e3 NCNONb30BaHNS CNOXHbIX
PUNLTPOB-3KBaNali3epoB. Peannaaumns MHOXeCTBA KaHaNOB C HN3KOW CUMBOMBHOM CKOPOCTbIO Nepefayn kak cnocob
ocnabneHusi BDEMEHHOMO PACCESHNS U MEXCUMBOBHON MHTEPdIEPEHLN

AnnapaTHas peannsaums yanos OFDM. Bnoku, peanuaytowme npsmMoe n obpatHoe npeobpasosaHue dypoe.
KBagpatypHbii reHepartop.

Tema 7. LincpbpoBble NpUeMHUKUN C NPOrpaMmMHON 1 annapaTtHou o6pabotkor: SDR-NnpMeMHUKN 1
DSP-npuemMHuku. NMpumepbl KOHKPETHbIX MPUEMHUKOB U UX CTPYKTYypa.

Ob6Lwme NpUHLMMNBI MOMEXOYCTONYMBOrO KOAMPOBAHUS 1 AEKOLMPOBaHNS. BBeaeHre n36bITOYHBIX CUMBOSIOB B
nepenasaemblii kog. bnokosblie koabl. KoampoBaHne METOLOM YKPYNHEHUS ancpaBuTa.

Cxatue nepefasaemMoli MHhOPMaLLMM HA OCHOBE pasnuyHbix NpeobpasoBaHmii. KoguposaHue ¢ npeackasaHueM Mo
N-TouykaM. KoonpoBaHue ¢ UCronb3oBaHUEM NMHeNnHOro npeobpasosaHns KapyHeHa-JlosBa.

Tema 8. MporpammHoe ob6ecneyeHne ans KoHcpurypauum SDR-NPpMEMHUKOB U UX UCMO/b30BaHUS ONs Npuema
paguocurHanos.

MporpammHo-onpenensemole pagunocuctemsl (SDR - software defined radio). Nepenporpammupyembie
MyNbTW-CTaHOAPTHbIE PAANOCMCTEMBI C UCMONb30BAHUEM LIMGOPOBOI NPOMEXYTOUYHOM YacToTbl. KoHuenuus SDR -
nepepaya 3Ha4nTeNbHbIX 06BEMOB CUrHanbHoin 06paboTku npoueccopy obuero HasHaveHns. BoamoxHocTu
COBPEMEHHbIX NMPOLIECCOPOB 06LWEro Has3HaveHns ons 06paboTku WUPOKONONOCHbIX curHanos YBY ananasoHa.
Pasnnumsa mexay SDR npuemHukamu n nepeparymkamu.

MNMpumeHeHne SDR-paamocnctem Kak MHCTPyMEHTa ONTMMAaNbHOMO MCMOb30BaHNS YaCTOTHOMO AManasoHa
(npeononeHns "orpaHNYeHHOro" cnekTpa) C MOMOLLBIO: TEXHONOMMIA WNPOKOMONOCHOr0 pagnocurHana ¢ pasmblTbiM
CMEKTPOM 1 CBEPXLIMPOKOMOOCHBIX CMEKTPOB; MPOrpaMMHOro 3afgaHvus HarnpasneHmsa nprema Ha aHTeEHHOM MaccuBe
(anropuTMbl YMHOV aHTEHHbI U MPOCTPaHCTBEHHOM Cenekunm nomex); MeTogos KOrHUTUBHOMO Paauo; AMHAMNYECKON
PErynMpoBKU MOLWHOCTU NEPENATHNKA; CO3LAHUS UHTENNEKTyaNbHON 6ECNPOBOAHOM CETKM PETPAHCINPYIOLLMX Y3108 C
MWHUMasIbHOW OJIMHOW N MOLWHOCTbIO.

WEB SDR-npuemHuku.

Tema 9. CTpyKTypa TMNUYHOro L poBoro npMemMHuKa Ha 6ase roroebix DSP-Mukpocxem. AHanoroBbii
npeaBapuTenbHbiA Kackag, (npecenektop). MporpammHoe o6ecneyeHne Aasi KOHChUrypauum u UCMNoNbL30BaHUSA
DSP-npueMHUKOB.

LindppoBble NpMeMHUKN € NporpaMMHOi 1 annapaTtHoi obpaboTkoit: SDR-npuemHukn n DSP-npueMHmku. MNprumeps!
KOHKPETHbIX MPMEMHKKOB U nx cTpykTypa. Airspy, SDRplay, Ettus B200/B210, BladeRF, LimeSDR u TpaHcusepbl
HackRF , SDR-1000 (FlexRadio Systems). NMpoueccopHbie Moaynu ADP/DSP un cybmoaynu undopoBoro npuema
ADMDDC (AO "MHCuc")

Tema 10. Peanu3sauus yanos uucpposoro npuemHuka Ha MNJIUC: CIC u FIR counbTpbl, 610KM NOAKAOYEHUS K
AL (DFE - Digital Front End).
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MporpamMmHoe obecneyeHne anst KoHdpurypaumm n ncnonb3osaHns SDR. GNU Radio u ero rpadbl notoka ynpasneHus.
BusyanbHas cpeaa GNU Radio Companion (GRC). OcHoBHble 6110k 06paboTkn CUrHanoB - ounbTpbl, 3N1EMEHTbI
CUHXPOHU3aLun, aKBanansepbl, EMOLYNSTOPbI, AEKOAEPbI, BOKOAEPDI.

O6nacTtb npumeHeHns GRC: goyHkumMoHanbHo cnoxHble SDR, nameputenbHble komnnekcol, DSP, umdposble connbTpbl,
WEB-SDR, nekonmpoBatb CNOXHble curHansl (Harnpumep naobpaxenus co cnytHrkos NOOA)

Tema 11. OFDM moaynsuus. MexcuMmBonbHasa UHTepdhepeHLMs.

CTpyKTypa TUMMYHOro LMOPOBOro NPUEMHKKA C NeperpyXaembiMn napameTpamv ounbTpoB. AHaNorosbIin
npensaputenbHbin kackan (AFE - analog front-end unu RF front-end). LindopoBoii kBagpatypHbIii reTepoamnH.
MepenuckpetTnsmpyowmin MHTerpanbHo-rpebeHyaThlin ounbtp (CIC-dounbTp cascaded integral-comb filters). dunbTp ¢
KOHEYHON UMMNYNbCHOW XapakTepUCTUKON, MapaMeTpbl KOTOPOW XpaHATCS Ha BHyTpukpucTtansHon namsatn (RCF - RAM
Coefficient FIR couvnbTp). Deunmatop.

Mpnmepbl nHTErpansHoro ncnonHeHms AD6620/AD6634/AD6635/AD6652, HSP50016, GC4016, 1288XK1T

Tema 12. MomexoycTon4ymBoe KoguposaHue B cuctemax LucppoBomn panmo-ces3n. ANroputMbl KOAMPOBaHUS
uHdoopmaLum ¢ npeobpa3oBaHUEM.

Peannsauus yanos umgposoro npuemHuka Ha MNING: CIC n FIR connbTpsl, 6nokn noaknodeHns k ALLM (DFE - Digital
Front End). LinudopoBoit kBanpatypHblii reTepoanH. NepeanckpeTuanpyowmin nHTerpanbHo-rpebeHyathlii onnbTp
(CIC-dpunbTp cascaded integral-comb filters). @unbTp ¢ KOHEYHO UMMYNBLCHOW XapakTePUCTMKON, NapamMeTpbl KOTOPOIA
XpaHaTcs Ha BHyTpukpucTansHoi namatn (RCF - RAM Coefficient FIR comnbtp). deuumarop.

5. MNepeueHb yue6HO-MeTOAMYECKOro obecnevyeHns s CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moaysto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/tOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTepatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 OTPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTeNnbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPOii U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKIOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs obpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NMPOrpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoi depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbLHOMO YYpEeX AeHNS
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIe akTbl KasaHckoro (MprBonkCcKkoro) dpeaepanbHoro yHmeepcuteta

Kypc nekuwmin no Teopun anekT pudeckoin ceaam - hitp://tors.psuti.ru/metod_web/TC1_Konspect_lekcii_po_TES.pdf
TEOPUA NHDOPMALINWN. YuebHoe 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. DOHA OLEHOYHbIX CPeacTB Mo AUCUUNIuHe (MOOYNI0)

DOoHLO OLEHOYHbIX cpencTs no gucuunninHe (Mo,u,ymo) BK/IOYaET OLUEHO4YHblE MaTepualibl, Hanpae/iEeHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cnenyiolas uHpopmaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatamM 0By4eHus o SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLEHKYM MO AMCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTaMm, 3aaHns PasnnyHbIX TUMOB.

DoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

Paguvonektopuin (MeToabl 1 yCcTponcTea npvema curHanos) - http://www.radioforall.ru/2010-01-17-19-37-41
ctatbs "ABTOHOMHbIN SDR nprnémHuk Ha MNMIUC" - http://habrahabr.ru/post/237859/

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

ctatbs "Moyemy B WiMax u LTE ncnonbsyior OFDM" - http://habrahabr.ru/post/129101/

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

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumu Nekuwns - 310 Befylwas chopma rpynnosoro obyyeHus. Benyuwein oHa SBNSETCS NOTOMY, YTO UMEHHO C
Hee HauYMHAEeTCS N3yYeHne Kax Ao HOBOW ANCLUMNMUHDI, TeMbl. M TONbKO nocne nekuuy cnemyiot
Lpyrve, NoOOUYMHEHHbIE el (hOpMbl 0ByHEHMS: CEMUHAPDI, MPAKTUYECKNE 3aHATUA U T. O.

B nekuun matepuan nanaraetcs B rnyboko OCMbICNIEHHO NEKTOPOM Mepapxum BaXXHOCTU TEPMUHOB U
00BEKTOB U3YYEHUS 1 X MEPEKPECTHBIX CBA3EN. [Py YTEHUN KHUF 3Ta Mepapxus 3a4acTyo
nponazaeT B Cyy NNAHAPHOro NPeAcTaBNeHNs TEKCTa U OFpaHUYEHHbBIMU NONUFPacOUYECKMM
BO3MOXHOCTSAMY BblAENEHNS TekcTa. [103TOMY KOHCMEKTUPOBAHUE NEKLWIA - CNOXHBIA BUL By30BCKOM
ayLMTOPHOM paboTbl, Npeanonaratwmii MHTEHCUBHYIO YMCTBEHHYIO LEATENbHOCTb CTYAEHTA,
OTCNEXMBAIOLLErO HE TONMBKO (HaKTONOMMYECKYI0 MHZDOPMALLMIO, HO Mepapxmio 06 EKTOB U CBA3EA
Mex .y HuMU. KOHCMNeKT SBNseTcs None3HblM Toraa, Koraa 3anncaHo camoe CyLeCTBEHHOE Y CAENAHO
370 cammm obyyarowmmes. He Hano ctpeMntbes 3anncatb OOCH0BHO BCO nekumio. XenatensHo
3anuCb OCYILECTBAATL HA OOHOW CTPaHULLE NUCTA UKW OCTaBASS MO, HA KOTOPbIX NMO3AHEE, Npu
CaMOCTOSATENbHON paboTe C KOHCMNEKTOM, MOXHO CAenath AOMONHUTENbHbIE 3aNNCK, OTMETUTD
HEeMoHsTHble MecTa. MOXHO LenaTb 3TO U C NMOMOLLbIO PA3HOLBETHBIX MAPKEPOB UMM PYYEK,
nopyepkmBasi TEpMUHbI U onpeneneHus. LienecoobpasHo paspabotatb COBCTBEHHYO CUCTEMY
coKpalleHwnin, abbpesmatyp 1 CUMBOSOB.

PaboTas Hap KOHCMEKTOM NeKLWiA, Bcerna HeobxoauMo 1Cnomnb30BaTh HE TONbKO YYEBHWK, HO 1 Ty
nuTepatypy, KOTopyto AOMONHUTENbHO PEKOMEHLOBAN NEKTOP. VIMEHHO Takas cepbesHas,
KponoTtnueas pabota ¢ NEKLMOHHBIM MaTepManoM No3BonuT rnyboko oBnaneTb TEOPETUHECKUM
MaTtepuanom.
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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 IrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 03.04.03
"Pagnodmaunka” n Marnctepckoi nporpamme "Paanoduamnyeckre MeToapl No 0bnactsm npumeHeHns".
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MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpogounb noaroToBkM: Pannodomanyeckme MeTombl No 06nactsm NpuMeHeHns
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oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

OcHoBbl (POPMUPOBaHKS, Nepesaqn 1 nprvema LmdgpoBoi uHgpopmaumm: YuebHoe nocobue / B.W. NyauH, H.M. HukntuH,
B.W. lNapswukoeckuid. - M.: COJTIOH-Mp., 2014. - 316 c.: 70x100 1/16. (o6noxka) ISBN 978-5-321-01961-0 - Pexum
noctyna: http:/znanium.com/bookread2.php?book=493066

Lindpposas obpaboTtka curHanos: MNpakTtuyeckoe nocobue YyebHoe nocobve / MNapnsumkosckuin B.W. - M.:CONOH-Mp.,
2014. - 766 c. ISBN 978-5-91359-117-3 http://znanium.com/bookread2.php?book=883840

Lincpposas obpabotka curHanos: YuebHoe nocobue / Pongyrux C.B., MapuHos A.B., MonybuHcknin AH. -
BopoHex:HayyHas kHura, 2016. - 144 c. - Pexum goctyna: ISBN 978-5-4446-0908-8
http://znanium.com/bookread2.php?book=923327

®dopMMpoBaHME 1 FeHEPUPOBAHME CUTHANOB B LIMCPPOBOI panmocesian: YyebHoe nocobue / B.T. MepwwuH. - M.: HALL
NH®PA-M; MH.: Ho.. 3HaHue, 2013. - 614 c.: (Bbiciwee obpasosaHue: bakanaspuar). ISBN 978-5-16-006703-2 - Pexum
noctyna: http://znanium.com/bookread2.php?book=405030

KoHe4Hble nons B TENEKOMMYHUKALMOHHbBIX NpunoxeHusx. Teopus n npumeHeHune FEC, CRC,
M-nocnegosartensHocTein/Bnacos E.I. - M.: HL MHDPA-M, 2016. - 280 c.: 60x90 1/16. - (Hayka n npakTnka)
(Obnoxka) ISBN 978-5-16-009437-3 - Pexxum poctyna: http://znanium.com/bookread2.php?book=441970

JononHutenbHasa nuteparypa:

Teopus anekTpuyeckoii ceasun: YuebHuk/J1.J1.Knoes - M.: HALL UHDPA-M, Hosoe 3HaHue, 2016. - 448 c¢.: 60x90 1/16. -
(Bbicwee obpasosaHue) ISBN 978-5-16-011447-7, Pexxum goctyna: http://znanium.com/bookread2.php?book=525236

OpToroHannsaums oyHKLUMIA 1 NOBbLILEHWNE MOMEXOYCTONYMBOCTY BbICOKOCKOPOCTHBIX CUCTEM Nepeaayn nHpopmMauunm:
Moworpacous / A.H. Lertspes. - M.: Bysosckuii yaebHuk: HALL MIH®PA-M, 2015. - 152 ¢.: - (HayyHas kHura) (o) ISBN
978-5-9558-0416-3, Pexxum poctyna: http://znanium.com/bookread2.php?book=497266

TexHonorunm mobunbHo cBa3un: yenyru u cepeucel / A.l'. Benbtos, W.10. Xykos, .M. Muxainos, A.B. CtapukoBckui. -
M.: HWL MHDPA-M, 2013. - 206 c.: 60x88 1/16. - (MpocTo, kpaTtko, 6bicTpo). ISBN 978-5-16-004889-5 - Pexum
noctyna: http:/znanium.com/bookread2.php?book=371449

Teopusi BeposTHOCTe 1 cnyyaliHble npouecchl/ApkawosH.C., KosanesckuinA.l. - Hosocub.: HI'TY, 2014. - 238 ¢.:
ISBN 978-5-7782-2382-0 - Pexum poctyna: http://znanium.com/bookread2.php?book=546213

Uudbposble meTonpl 06paboTkn nHcopmaumn/boprucosall.B. - Hosocub.: HI'TY, 2014. - 139 ¢.: ISBN
978-5-7782-2448-3 - Pexwum goctyna: http://znanium.com/bookread2.php?book=546207
MpoekTupoBaHMe aHaNoroBbIX U LMGPPOBLIX YCTPOCTB: YuebHoe nocobue / B.C. Tutos, B.W. MBaHoB, M.B. Bobblpb. -

M.: HULL MHDPA-M, 2014. - 143 c.: 60x88 1/16. - (Bbicee obpasoBaHue: bakanaspuar). (obnoxka) ISBN
978-5-16-009101-3 - Pexxum gocTtyna: http://znanium.com/bookread2.php?book=422720

Papnoastomatuka: YuebHuk / I'.H.ApceHbes, C.H.3amypyes - 2-e n3g., nepepab. u gon. - M.: I ®OPYM, HALL
NH®DPA-M, 2016. - 592 c.: 70x100 1/16. - (Boicwee obpasosarue) (Mepennét) ISBN 978-5-8199-0637-8 - Pexxum
noctyna: http:/znanium.com/bookread2.php?book=518576
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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

Mpogounb noaroToBkM: Pannodomanyeckme MeTobl No 06nacTsm NpuMeHeHns
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.
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