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AnHHOTAIUSA

Jucunnnnua «PexoHdurypupyemoe paguo» BXOAMT B 00pa30BaTEIbHYIO NPOrpaMMy
BBICIIErO O00pa3oBaHUS — HPOrpaMMy CIELHUAJIMTETa 10 HANpPaBJICHHUIO IOATOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHHe © OSKCIDTyaTalusi aBTOMAaTH3UPOBAHHBIX CHCTEM
CHELMAIILHOIO ~ HA3HA4YeHWs»  HaNpaBIeHHOCTH  «MaremaTudeckoe, MNpPOrpaMMHOE |
MH(POPMAIMOHHOE 00ECHEeUCHNE BBIYUCIUTEIBHON TEXHUKH M aBTOMAaTH3MPOBAHHBIX CHUCTEM).
JuctuminHa peanusyetcs kaeapoit «Nol4y.

JlucuuruinHa HanesieHa Ha ()OPMUPOBaHKE Y BBITYCKHUKA CICAYIOIINX KOMITETCHIHN:

T1IK-4 «CrnocobeH BBIMONHSTH pabOThI MO CO3/IaHHIO, MOTU(PUKALIMNA M COMPOBOXKIACHHIO
TEJICKOMMYHHMKALIMOHHBIX CUCTEM M CETei»

ConepxaHue AUCHUIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBA3aHHBIX C H3Y4YECHHEM
anmapaTHbIX ¥ HPOTPaMMHBIX TEXHOJNOTMH, IO3BOJLSIIOIIMX CO3[aBaTh AamImaparypy ¢
peKOHUTYpUpyeMOl apXUTEKTYpoil Juii OeCHpoBOAHBIX ceTed mepernayn uHpopMmanu,
BKJIIOUasi OKOHEYHOE 000y 10BaHHE.

IIpenogaBaHnne AMCLUMIUIMHBL TPEAyCMAaTPUBAET ciexytomme (GOpMbl  OpraHu3aLuu
y4eOHOTO0 Iporecca: JICKIHH, J1ad0paTopHbIe PadOThI, CAMOCTOSTEIbHAs Pad0Ta 00y4aroIEerocs.

IIporpamMmoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIONIME BHIbI KOHTPOJSL: TEKYIIHH
KOHTPOJIb YCHIEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B GopMe IK3aMeHa.

OO0miast TPyA0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTAaBISIET 3 3a4eTHBIX equHuIpb], 108
YacoB.

S13b1k 00y4eHHS IO TUCLUIIIMHE «PYCCKHUIY

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB 00YUYEHHS 110 AUCLHUILIHHE

1.1. Llenu npemomaBaHus TUCIIUIUTHHBI

Lenp OUCHMIUIMHBI — HW3YY€HHE alllapaTHbIX M IMPOrPAMMHBIX  TEXHOJOTHIA,
MO3BOJSIIONIMX ~ CO3JaBaTh  ammaparypy ¢ peKOHQUIypHUpPYeMOil — apXUTeKTypoW s
OecnpoBOIHBIX ceTell repeaaun HH(GOpMaLiK, BKIIFOYasi OKOHEUHOE 000pyA0BaHHE.

1.2. [ducuuminHa BXOAMT B  COCTaB  4acTH, (OPMHPYEMOH  y4aCTHHKaMHU
00pa30BaTeNbHBIX OTHOIICHUI, 00pa30BaTENbHON MPOTPAMMBI BRICIIEr0 00pa3oBaHusl (nanee —
OII1 BO).

1.3. TlepeuyeHb IUIaHUPYEMBIX PE3YJILTATOB O0YUYEHHMS 110 IUCLUHUIUINHE, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare n3ydeHusi AMCUHMIUIMHBI 00YYaIOIIMIACS JODKEH 00J1aaTh CIACAyIOIUMU
KOMIIETCHIIMSIMU WM MX YacTIMH. KOMIETeHINH U HHIUKATOPBI UX AOCTHKECHUS PHBE/ICHBI B
Tadumue 1.

Ta6auua 1 — [NepeueHb KOMIETESHIMNA U HHIUKATOPOB HX JIOCTHKCHHUSI

KaTeropm{ (rpyrma) KOI[ U HAUMCHOBAHHUC KOI[ 1 HaUMEHOBAaHUE UHAUKATOpa
KOMIICTCHIMHU KOMIICTCHIUNA JOCTHXKCHUS KOMIICTCHIIUH

I1K-4.3.1 3HaTh NPUHIMIBI HOCTPOSHUS
MHOT'OKaHaJIbHBIX TeIEKOMMYHUKAIIMOHHBIX
CHCTEM U CeTel, TeOpeTHYEeCKHe U
HPAKTUYECKHE aCHEKTHI CO3IaHUs CHCTEM

[1K-4 Cniocoben KOMMYTAIUU U CETEeH CBSA3U PeaIbHOro
BBIIOJIHATH PAOOTHI MO BpEeMEHU
CO3/IaHUIO, TIK-4.Y.1 ymeTp HCIIOIB30BaTh COBPEMEHHBIE
IpodeccuonanbHble
B — MoubHKaLU U METO/IbI IIOCTPOEHHS ¥ aHAJIN3a aJITOPUTMOB
COIPOBOXKIECHUIO nepenayy HHGOPMALUHU U OL[CHUBATD
TENEKOMMYHUKALMOHHBIX | KIIOYEBBIE XapPAKTEPHCTUKH CHCTEM
CHCTEM U ceTel I1K-4.B.1 BiasieTh METOAAMHU NOCTPOCHUS

UQPOBEIX CUCTEM IIepeadH, CIOCO0aMU
OpraHU3alMH TeJICKOMMYHHUKAIIMOHHBIX
ceTell pa3IMYHOro Ha3HAYCHHs, IPUHIUIAMU
HOCTPOCHHUS ceTeil  CUCTEM PaJHOCBA3H

2.  MecTto auctumianHsl B cTpykType OI1

JlucrurmirHa MoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEe NMPUOOPETEHHBIX 00YYaIOMINMHCS
TIPY U3YYCHUH CIEAYIOINX JUCIUIIINH:

— Ousnka

— Maremaruka

— Hndopmaruka

3HaHMA, NONYYCHHBIC IPU W3YYCHHUHM MaTepHana JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYEHUE, TAK U MOTYT UCIIOJIb30BAThCS MPH U3YUEHUH APYTUX AUCIUILIUH.

3. OObBeM u TPYIOEMKOCTh TUCIIUTLIHHBI
Janubie 00 o0mieM o0beMe MUCLUIUIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB Y4EeOHOI
paboThI IO JUCHHUILIMHE (U paclpeeieHue ITON TPYJOSeMKOCTH 10 CEMECTpaM) IPEACTABICHBI B
Taduuie 2.

Tabnuua 2 — O6beM U TPYAOEMKOCTD AMCLUILIMHEL

TpynoemkocTs o

Bupn yueoHoit paboTbt Bcero ceMecTpam
Ne9
1 2 3

Obwasn mpyooemKocms OQucyunaunst, | 3/ 108 3/108




3E/ (4ac)

H3 Hux uacoe npakmuueckoii R0020noeKu 17 17
Ayoumopnule 3anamus, BCETO yac. 34 34
B TOM UHCIIE:

nekuumu (J1), (vac) 17 17

npaktuyeckue/cemunapckue 3austus  (113),

(gac)

naboparopusie padotsl (JIP), (1ac) 17 17

KypcoBoii npoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 38 38
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
DK3.*¥)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. Conep:xaHHe AUCIUILTHBI

4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHAHEI 110 pa3fesiaM U BUAaM 3aHITHH.
Paznenbl, TeMBbI AUCUMIUIMHEI U UX TPYJOEMKOCTB IIPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, HX TPYAOEMKOCTh

HpaKTI/I‘-ICCKaH IIOArOTOBKAa  3aKJIKOYacTCsl B HCIIOCPESACTBEHHOM  BBIITOJIHCHUUN

00y4arOIIMHCS
po(hecCHOHATIBHOM AEATEILHOCTHIO.

ONpeNeNeHHbIX  TPYNOBBIX  (yHKumMil,  cBsA3aHHBIX ¢  Oy;yued

4.2. CopeprkaHue pa3ieioB U TeM JICKIIMOHHBIX 3aHATHI.
CopnepxaHue paszesioB U TeM JICKIIMOHHBIX 3aHATHI PUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pas3aesioB M TeM JISKIIMOHHOTO UK

Howmep pa3nena

HasBanue u COZCPIKAaHUEC PA3ACIOB U TEM JICKITMOHHBIX 3aHATUI

Jlexkuuu

Pasnensl, TeMbl TUCHMITINHBI
IEITBI, JHCI (sac)

113 (C3)
(1ac)

JIP

(dac)

CPC
(dac)

Cemectp 9

Paznen 1. [IporpaMMHo-omIpeiensieMbie
panuocucremsl (SDR - software defined radio).
[NepenporpaMMupyeMbie MyJIbTH-IIPOTOKOIbHbIE 2
PaaroCHCTEMBI C MCTIOIb30BaHUEM LIU(PPOBOIT
MIPOMEKYTOYHON YaCTOTHI.

1

IporpammHo-onpenensemsle paguocucteMsl (SDR - software defined radio).
Ilepenporpammupyemsie MYJIbTH-POTOKOJIbHBIE PagoCUCTEMBI c
UCIIONB30BAaHUEM  LU(POBOH MPOMEXYTOUHOH uactoThl. [Iporpammuo-
ompenensemble  paguocucteMel  (SDR - software defined radio).
IlepenporpamMmupyemsie MYJbTH-CTaHIapTHbIC PaauoCHCTEMBI c
UCIIONB30BaHUEM LU(POBOIl npomexyToyHoi yactorsl. Konuenuust SDR -
rmepe/iaya 3HAYUTENIBHBIX OOBEMOB CHUTHAIBHOW OOPabOTKH MPOIECCOpy
o01iero Ha3HaueHUs. BO3MOXKHOCTH COBPEMEHHBIX IPOLIECCOPOB OOLIEro
Ha3HAueHHUs A1 00pabOTKU LMPOKONOJIOCHBIX curHainos YBU nuanasona.
Pasznuuns mexny SDR npuemuukamu u nepeparuukamu. [Ipumenenne SDR-
paguoCHCTEM KaK MHCTPYMEHTa ONTUMAJIbHOIO HCIOIb30BAaHUSI 4aCTOTHOIO
nuanasoHa  (OpeofosieHnsi  "OrpaHMYEHHOro" CIEKTpa) C  OMOIIBIO:
TEXHOJIOTUI MIMPOKOMOJIOCHOTO PaJHOCUTHANA C PasMbITBIM CHEKTPOM U
CBEPXIIMPOKOIOJIOCHBIX CIEKTPOB; IMPOrPAMMHOIO 3aJaHMsl HaIpaBIEHUS
mpueMa Ha AaHTEHHOM MacCuBe (aITOPUTMBI YMHOW aHTEHHBI |
MPOCTPAHCTBEHHONW CEJIEKIMU II0MEX); METOA0B KOTHUTUBHOIO paJuo;
JUHAMHYECKOH  pEeryJIMpoBKM  MOIIHOCTH  IEpEeJaTyhKa;  CO3/aHus
HMHTEIJICKTyalbHOH OECIPOBOAHONW CETKH PETPAaHCIMPYIOIIUX Y3J0B C
MUHUMAJILHOM JUIHHOM U MorHOCThI0. WEB SDR-npueMHuKy.

Pa3zpen 2. Llugposble npueMHUKH ¢
[IPOrpaMMHOM U anmnapartHoit oopadorkoii: SDR-
npueMHuku 1 DSP-npuemnuku. IIpumepsr
KOHKPETHBIX IPUEMHHUKOB M X CTPYKTYpa.

Paznen 3. IlporpaMmMHOe obecrieueHne st
koH¢urypauuu SDR-npHeMHUKOB U ux 3
HCHOJIB30BaHUS JJIsI IPUEMa PaIHOCUTHAJIOB.

Hudpossie npueMHUKH ¢ NpOrpaMMHOM M ammapaTtHod oOpabotkoit: SDR-
npueMHukd U DSP-npuemHuku. IIpuMepbl KOHKPETHBIX NMPUEMHUKOB M HX
crpykrypa. LlubpoBbie npUEeMHHKH C NPOrPAMMHOM UM amapaTHOi
obpabotkoii: SDR-npuemuuku u DSP-npuemuuku. IIpuMepsl KOHKPETHBIX
IPHEMHUKOB M UX CTpyKTypa. Airspy, SDRplay, Ettus B200/B210, BladeRF,
LimeSDR wu Ttpancusepst HackRF , SDR-1000 (FlexRadio Systems).
Iponeccopusie Momynu ADP/DSP u cybmomymu nuppoBoro mpuema
ADMDDC.

Paznen 4. CTpykTypa THIHYHOTO [H(PPOBOTO
MpreMHHUKa Ha 6a3e rotoBbix DSP-Mukpocxem.
AHaIOroBbIi NPeABAPUTEIbHBII KacKa
(mpecenektop). [IporpammHoe obecrieueHue st
KOH(UTrypaluu 1 ucnoib3oBanus DSP-
IIPHEMHHUKOB.

Paznen 5. Peannzarms y310B nudpoBoro
npuemunka Ha [TJIMC: CIC u FIR ¢unbtpsl,
osioxu noakirouenust k AL (DFE - Digital Front
End).

IIporpammuoe obecneuenune s koHpurypauunun SDR-npueMHUKOB U HX
UCTIONB30BaHMUA Ul IpHeMa pajauocurHanos. IlporpammHoe obecneueHue
quist koHurypauuu u ucnosnszoanust SDR. GNU Radio u ero rpads! noroka
ynpasnenus. Busyansnas cpena GNU Radio Companion (GRC). OcHoBHBIE
Oyokr  00pabOTKM CHUTHAJOB - (UIBTPBL, 3JEMEHThl CHHXPOHHU3ALMH,
9KBalaii3epbl, JEMOAYIATOPEI, AEKOAEPhl, Bokoaepbl. O01acTh MpUMEHEHUs
GRC: ¢ynkipmonanso cnoxkubie SDR, u3MeputenbHbie KoMiuiekcsl, DSP,
wudposele  GuibTpsl, WEB-SDR, nexoampoBaTh  CIOKHBIE — CHTHAJbI
(sanpumep n3obpakeHus co cnyTHUKOB NOOA)

Pa3znen 6. IIpakTuueckas perucTpanus CUrHaJoB
Pa3IUYHBIX PAANO-TIPOTOKOJIOB C MOMOIIBIO 3
1 (POBOro MpUEMHHUKA.

Hroro B cemectpe: 17

17

38

Htoro 17 0

17

38

CrpykTypa THIMYHOTO IM(POBOrO NpHEMHHMKAa Ha Oaze roToBhIXx DSP-
MHKPOCXEM. AHAJOTOBBIA  MpEIBAPUTENBHBI  Kackam (IpPEeceneKTop).
Iporpammuoe obecnieuenue st koH(uUrypauuum v ucnonb3oBaHus DSP-
npueMHuKOB.  CTIpykTypa  THUNUYHOrO  IH(POBOro  IpPHEMHHKA  C
neperpykaeMbpIMi MapameTpamMmu (GUIbTPOB. AHATIOTOBBIN MpeIBaPUTEIbHbBII
kackag (AFE - analog front-end umm RF front-end). Ilnudposoit
KBaIpaTypHbId  rereponuH.  [lepenuCKpeTH3UPYIOMUNA  WHTETPaIbHO-




rpedenuarsiii punbTp (CIC-punbTp cascaded integral-comb filters). ®unbtp 4.6. CamocTosTensHas paboTa 00ydJaroIXcs
C KOHCYHOH HMITYJIbCHOW XapaKTEePHCTUKOM, IapaMeTpbl KOTOPOH XpaHATCS Bunsl caMocToATeIbHOM paboTHI U €€ TPYZO0EeMKOCTh IPHUBEAEHBI B Tabuue 7.
Ha BHyTpukpuctaigpHoil mamsitu (RCF - RAM Coefficient FIR dunbstp).
Peanuzanus y3nos nudposoro npuemuuka Ha IIJIMC: CIC u FIR ¢unstpsr, Tabauua 7 — Busbl caMOCTOSITENILHON PaboThl U €€ TPYJOEMKOCTh
6noxu noxkmouenust k ALIT (DFE - Digital Front End). Peanusauus y3nos . Bceero, | Cemectp 9,
. Bun camocrostensHO# paboTh

mpposoro mnpuemuuka Ha [IJIMC: CIC u FIR ¢uubtpsl, O610ku qac qac
moakmodenust K ALIIT (DFE - Digital Front End). IludpoBoii kBagpaTypHbIit 1 2 3
rerepoarH. llepeancKpeTH3UPYIOUMA HHTErpalbHO-TpeOeHYaThIH  QUIBTP U3yueHne TeOpeTHYECKOTO MaTepuana 15 15
(CIC-¢punbtp cascaded integral-comb filters). ®unbTp ¢ KOHEYHOI suciumnss (TO)
UMITyJIbCHOM  XapaKTEpPUCTHKOM, TapaMeTpbl KOTOPOH  XpaHsATCd Ha Kypcosoe npoextuposanue (KII, KP)
BHyTpukpucranbHoit mamsaty (RCF - RAM Coefficient FIR ¢unbtp). PacuerHo-rpaduyeckue 3aanus (PI'3)
Jenumarop. Boinonnenue pedeparta (P)

6 IpakTHyeckass PErUCTPalUs CUTHANIOB Pa3IUYHBIX PATHO-IPOTOKOJIOB C TTOArOTOBKA K TeKyIEMY KOHTPOJIIO
MOMOIIBI0 IU(GPOBOTO NPHEMHHUKA. PerHcTpamys CHIHAIOB Pa3IHYHBIX yenesaemocty (TKY) 15 15
PaaMo-NpPOTOKOJIOB ¢ HOMOLIbl0 IudpoBoro mnpuemHuka. Ilpuem Ha Jlomamee saganne (J13)
pasnuyHble NUGpPOBbIE NPHEMHHKY (mpoueccopusie Moaymn AO "HMuCuc", a KOHTpOJIBHBIE paboThl 3a04HHKOB (KP3)
taioke Ha mnpocreiime RTL-SDR  npueMHHKH) CHTHalbl —pa3iMYHBIX TTOArOTOBKA K MPOMEXYTOHHO
HOPOTOKOJIOB. B KauecTBe HCTOYHMKA CUTHAJIOB HUCIONB3YIOTCS — Kak arrecrann (ITA) 8 8
CIleHaIM3UPOBAaHHBIE T€HEPATOpBI, a TAKXKEe PaJHOCHTHANBI, IPUHAMAEMbIe Beero: 33 38
Ha aHTCHHY.

5. TlepeyeHb yueOHO-METOANIECKOTO 00ECIICUCHHS
JUTS CAMOCTOSITEIIBHON paboThl 00yUaroNUXCcs 0 JUCIUILTHHE (MO/TYJIIO)
Y4eOHO-MEeTOANIECKHE MATEPHUANbl Ui CAMOCTOSITENFHON pabOThl OOYYAOIINXCS YKa3aHbI B

4.3. Ilpaktuyeckue (CEMMHAPCKHUE) 3aHATHS
TeMbl IPAKTUYECKUX 3aHATHI U UX TPYAOEMKOCTh PUBEICHBI B TAOIHIIE 5.

na. 7-11.
Tabnuua 5 — [IpakTH4ecKHe 3aHATHS U UX TPYJIOEMKOCTh
W3 Hux Ne 6 .
Ne | Templ npaktuueckux | DOpMbI IPaKTHIECKUX | TPydOEMKOCTb, |IPAKTHYECKOl |pasiena 6. Tlepeyens nedaTHbIX M HICKTPOHHBIX YHCOHBIX H3/laHNN
n 3aHATHI SQHSTHI (ac) MOATOTOBKH, | AMCIHTI TlepeyeHb MEYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3IaHUI PUBEICH B Tabuie 3.
(4qac) JIMHBI Tabnuna 8— [lepeucHb IEYaTHBIX U YICKTPOHHBIX YUCOHBIX U3IaHUI
Y4eOHbIM [UIAHOM HE IPEAYCMOTPEHO Kommecto
| | 9K3EMILISIPOB B
udp/ oubnmoreke
Beero bp Bubnuorpaduueckas cchuika
URL aapec (xkpome
MEKTPOHHBIX
4.4. JlaGopaTopHble 3aHATHS
9K3EMILLIPOB)

TeMbl 1a00paTOPHBIX 3aHATHH U HX TPYIOEMKOCTh IIPHUBEIEHBI B TA0IHIIE 6. -
patop 26 prBeH http://www.studentlibrary.ru/book/ | I'ankun B.A., OcHOBBI IporpaMMHO-

ISBN9785991203050.html KOH(UTYPHUPYEMOTO paaro

Tabauua 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh [Dnexrponnsiii pecypc] / Tankun B.A. -

U3 anx 3 Ne M.: I'opsiuas nunus-Tenexom, 2013. -
]\}'9 HaumenoBanue nabopaTopHbIX paboT TpyROCMKOCT, | mpaKTHiCCKOl | pasiena - 372¢.
/i (aac) HOATrOTOBKH, | TUCLMII http://www.studentlibrary.ru/book/ | Jsarnos A.I1., Koppensunonnas
(uac) JIMHbBI ISBN9785991203326.html 06paboTKa IMPOKOIIOJIOCHBIX CUTHAJIOB
Cemectp 9 B aBTOMaTH3MPOBaHHBIX KOMILIEKCAX
1 | Peanu3aumus y31moB Lu(ppoOBOro NpHEMHHKA Ha 8 5 PaAMOMOHUTOPUHTA [DIIEKTPOHHBII
TUIUC pecypc] / Jarnos A.Il., KynsOukasu
2 | Peructpamusi CHTHaJIOB  DPa3IW4YHBIX  PagHO- 9 6 B.X - M. : I'opstuast muanu-Tenexom,
IIPOTOKOJIOB 2013.-332¢
Beero 17 http://www.studentlibrary.ru/book/ | Kucenes JI.H., PaquoMoHuTOpuHr 1

ISBN9785991204903.html pacrio3HaBaHHUe paJUOU3ITydeHHI
[Dnexrponnsiii pecypc]: Yuebnoe
moco6wue s By3oB. / O.10. [Tepdusios,

J.H. Kucenes - M. : I'opsiuast 1uHus -

4.5. KypcoBoe IpOeKTHPOBaHHe/ BBIIOIHEHUE KYPCOBOIl pabOThI
Y4eOHBIM IUIAHOM HE IPETyCMOTPEHO




Tenexom, 2015.-90 ¢

http://www.studentlibrary.ru/book/ | Pem6oBckuit A.M., PaquoMoHUTOPHHT:
ISBN9785991202367.html 3aJja4¥, METO/IbI, CPEJICTBA
[Onexrponnstit pecype] / ITog pen. A.M.
PemboBckoro. - 3-¢ u3a., nepepad. u
jom. - M.: I'opsiuast nunus - Tenekom,

8.2. Ilepeyens MH()OPMaMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBICHHN 00Pa30BaTEILHOTO MPOIIECCa 10 JUCIUIUINHE

Ilepeuenp wHCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Tabnuia 11— Iepederp nHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM

2012. - 640 c.
http://www.studentlibrary.ru/book/ | Pannomonuropusr. UccnenoBanue
ISBN9785778232778.html BO3MOKHOCTEH U 0COOEHHOCTEH

MPUMEHEHHUS [IPOrPAMMHO-AINapaTHOTO
koMmrutekca C2M [DnekTpoHHBII
pecypc]: yueOHO-MeToAnuecKoe
nocobue / Tpymma B.A. - HoBocubupck
: U3p-Bo HI'TY, 2017.

Ne ni/mt HaumenoBanue

He npenycmotpeno

9. MarepualibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMON I  OCYIIECTBICHHS
00pazoBaTenbHOro Mpolecca 1o AUCIUIUIMHE, PECTaBlicH B Tadaunel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUYECKON Oa3bl

http://znanium.com/catalog.php? | Lludposast 06paboTka curHanos:
bookinfo=923327 VYuebnoe nocobue / Ponnyrun C.B.,
ITapunos A.B., l'omyOunckuit A.H. -
Boponex:Hayunast kaura, 2016. - 144 c.

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayauropuu
n/m MaTepHAIbHO-TEXHNYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)

http://znanium.com/catalog.php? | Lludposast 06paboTka curHanos:
bookinfo=883840 IIpaktrueckoe nmocobue YuebHoe
nocobue / I"an3uxosckuii B.1. -
M.:COJIOH-IIp., 2014. - 766 ¢

JlexuoHHas ayAuTOpHs

2 | Jlaboparopust Pagrodusndeckux cucrem

http://znanium.com/catalog.php? | Lludposast o6padorka 2D- u 3D-
bookinfo=355314 n300paxxkeHui: yued. mocobue: YyeOHoe
nocobue / Kpacunpaukos H.H. -
CII6:6XB-ITetepOypr, 2011. - 601 c.

10. OueHouHble cpeacTBa VIS IPOBEICHUS IPOMEXKYTOUHOH aTTeCTaluu
10.1. CoctaB OLICHOYHBIX CPEACTBIA IPOBEACHUS IPOMEKYTOUHOU AaTTECTALUH
00y4arumxcs Mo JUCUUIUIMHE NpUBeIeH B Taduie 13.
Tabnuua 13 — CocTaB OLICHOYHBIX CPECTB AJIsl IPOBEACHNUS IPOMEKYTOUHON aTTeCTaluU

By npoMexyToyHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB

http://znanium.com/catalog.php? | Lludposast punsTpaumns u cuures

bookinfo=558714 upoBsIx GuibTpoB / Axosnes A.H.,
Coxomnosa J1.0. - HoBocu6.:HI'TY,
2012.

DOx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

7. TlepedeHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOM cet «VHTepHeT
Iepeuenn JNEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(OPMALMOHHO-
TEJICKOMMYHHKA[HOHHOW ceTH «lHTepHeT», HEOOXOOUMBIX [yl OCBOCHMS JIHMCLMIUINHBI
npuBe/ieH B Tabuuie 9.

10.2. B kadecTBe KpHTEpPUEB OLCHKH YPOBHSA CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00y4aroIMMHCS IpUMEHSeTcs 5-0albHas MIKaga OLEHKH CGOPMHPOBAHHOCTH
KOMIIETEeHIIMH, KoTOpasi IpuBejieHa B Tabauue 14. B TeueHue cemecTpa MOKET UCIIONB30BATHCA
100-6annpHas  mKana  MOJYJBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIA
UCIOb30BaHHs KOTOPOi, YCTAHOBIECHBI COOTBETCTBYIOUIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuia 14 —Kpurepun oueHKr ypOoBHsI CHOPMHUPOBAHHOCTH KOMITETECHIIMI

OreHKa KOMIICTSHIMN

XapakreprucTrka ChOPMUPOBAHHBIX KOMITCTCHIINM
5-OasibHas IIKaIa paKrep (bopp

Tabmuma 9 — IlepeueHp 53JEKTPOHHBIX 00pPa30BATENBHBIX PECYpCOB HMH(POPMAIMOHHO-
TEJICKOMMYHHKAIIMOHHOH ceT «VHTepHeT»
URL anpec Haunmenosanue

8. TlepedeHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHp NPOrpaMMHOrO OOECIICUECHHMS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa30BaTeIbHOr0 IPOoLecca MO UCIUILIHHE.
IlepeueHsb HcnoNb3yeMoro NporpaMMHOro obecrneueHus npeacTasiex B tabmauue 10.

Tabnuna 10— Ilepedenp nporpaMMHOro obecredeHus

— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IMPOrPAMMHBIi
MaTepHan,

— YBEPEHHO, JIOTHYHO, [IOCIIEI0BATEIbHO U TPAMOTHO €r0 H3J1araer;

— ONMpasCh Ha 3HAHHUS OCHOBHOH M IOMOJHUTEIBHOM JIHTEPATYpHI,

Ne /it HaumenoBanue

He npenycmotpeno

«OTIIHHIHO» J
GAITCHOY TECHO NPHBSA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHUS C NPAKTHYESCKOM
‘ JIESITEIbHOCTRIO HATIPABIICHHUS;
— yMeJI0 0OOCHOBBIBAET U apIyMEHTHPYET BbIBUTACMbIC UM H/ICH;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— CBOOOHO BJIAZIEET CHCTEMOM CIICIHATN3UPOBAHHBIX MMOHITHH.
— oby4aromuiicss TBEpI0 YCBOMJI IIPOrPAMMHbI MaTepHall, FpaMOTHO U
[0 CYyLIECTBY H3JlaraeT ero, ONHpasch Ha 3HAHUS OCHOBHOM
JIUTEPATyPHI;
«XOPOILIO» Patypel; o
— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
«3AYTEHO»

— YBSI3BIBAET YCBOCHHBIC 3HAaHHWA C MNPAKTHYECKOW AESATEIBHOCTHIO
HalpaBJICHUS;
— apryMEHTHPYET HayYHBIC MTOJI0KEHHS;




OrieHKa KOMIIETEHI N

XapakrepucTrka cOpMHUPOBAHHBIX KOMIIETEHIIUH
5-GaiuTbHas IKaa paKTep bop

— Jie7IaeT BBIBOJBI U 00OOIICHUS;
— BJIAJICET CUCTEMOH CHIENNAT3UPOBAHHBIX TIOHITHI.

napaMeTpbl KOTOPOil XpaHATCs Ha BHYTPUKPHUCTAIBHON
naMsT

14 I{ndpoBoii KBaApaTypHBIN reTepoIuH

15 TlepencKpeTH3NPYIOUMHA HHTETPAILHO-TpeOeHYATHIA QHIBTP

— 00y4aroLHMIACS YCBOWJI TOJILKO OCHOBHOM MPOrpaMMHbIII MaTepuar,
[0 CYyIIECTBY H3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJIBKO OCHOBHOMU
JIUTEPATYPBI;

— JIOIYCKaeT HeCYIIECTBEHHbIC OIMOKN 1 HETOYHOCTH;

Bomnpocs! (3agaun) 1is 3auera / qudd. 3adera npecTaBiaeHsl B Tadmune 16.
Tabnuia 16 — Borpocs! (3amaun) asist 3auera / nudd. 3auera

Kon

Ne i/ Ilepeuens Bompocos (3amau) mist 3auera / nud@. 3auera
P P (3an24) 1 udd WHHMKATOpa

YueOHbIM MJIAHOM HE IPElyCMOTPEHO

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHMUS/BBINONIHEHHS KypCOBOW paboThI
npejcTaBiceHsl B Tabuie 17.
Tabnuia 17 — [lepeueHb TeM Uit KYpCOBOTO IPOSKTHPOBAHUS/BBIIIOJIHEHHUS KYPCOBOW paboThI

«YIOBTICTBOPUTEIIBHOM .
— WCOBITBIBACT 3aTPYJHCHHS B MPAKTHYCCKOM MPUMCHCHHH 3HAHHN
«3aUTEHO»
HAIPaBJICHUS
— c1abo apryMeHTHPYET Hay9HbIE OIOKCHHS;
— 3aTpyAHseTCs B OPMYJIMPOBAHUH BBIBOJIOB U 0000IICHNIH;
— YaCTHUYHO BJIAJICET CUCTEMOH CIEILMAIM3UPOBAHHBIX MOHSITHH.
— ofyyaronuiics He YCBOWJI 3HAYMTEJBbHOM YaCTH MPOrPaMMHOIO
Marepuana;
— JIOIyCKaeT  CyLIECTBEHHbIE  OWMOKA HM  HETOYHOCTH  IPU
«HEYIOBIICTBOPHUTEIIEHO .
paccMOTpeHHH POGIIeM B KOHKPETHOM HAIPaBIICHHH;
«HE 3a4TCHO»

— HCTIBITBIBAET TPYJHOCTH B PAKTHYECKOM MIPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHUPOBATh HAYYHbIE MTOJI0KECHHS;
— He HOPMYJIUPYET BHIBOIAOB M 0000IICHHUI.

No /i [TprMepHBIit epedeHb TeM AJIsl KypCOBOTO HPOSKTUPOBAHHS/BBITOTHEHUS
- KypcoBoi paboThkI

Y4eOHbIM IJIAHOM HE IPElyCMOTPEHO

10.3. TumoBsle KOHTPOJIbHBIE 33aHNUS WU HHBIE MaTEPHAIBL.
Bompocs! (3anaun) i1t 5K3aMeHa npejcTaBieHsl B Taduune 15.

Tabmuma 15 — Bonpocs! (3a1aun) a1 S5K3aMeHa

Bompocsl 1y mpoBeAeHHS INPOMEXYTOYHOH AaTTeCTallid B BHAE TECTUPOBAHUS
npejacTaBiceHsl B Tabuie 18.

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Kon

Ne n/nt IIpumepHbIi IepeyeHs BONPOCOB /171 TECTOB
UHJMKATOpa

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYarOUIMXCs 3a0YHON (HOPMBI
o0y4eHus1, IpesIcTaBIeHb! B Tabune 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

Ne /i [epeuensp BompocoB (3a1a4) 1Jis IK3aMeHa Kon
HHJUKaTOpa

1 [epenporpamMmmupyemble MyJIbTH-CTaHJapTHBIE
PaarOCHCTEMBI C HCTIOIB30BaHNEM LU(POBOI
IIPOMEKYTOYHOM 4aCTOThI

2 B03M0OXXHOCTH COBPEMEHHBIX NTPOLECCOPOB OOIIET0
Ha3HA4YEHUs 1711 00pabOTKM IMPOKOIIOIOCHBIX CUTHAJIOB
YBY nuanasona

3 Paznmmuns mexxay SDR npueMHHKAaMU U IepeJaTdnKaMu

4 ANTOPUTMBI YMHOU aHTEHHBI H TPOCTPAHCTBEHHOHN CEIEKIHH
nomex

5 MeTo/ 151 KOTHUTUBHOTO PAIHO

6 JnHaMuYecKas peryIMpoBKa MOITHOCTH NIepeAaTIHKA

7 udpoBsie MpreMHUKH € TIPOrPAMMHOIT U alapaTHOR
00paboTKoii

8 IIporpammHoe obecrnieueHue st KOHQUTypaLu 1
ucnonb3oBanus SDR
GNU Radio u ero rpadsl noTOKa ynpasieHuUs

10 OcHoBHBIE 0710KH 00paObOTKM CUTHAJIOB - (DUIIBTPBI, FIIEMEHTHI
CHHXPOHH3ALUH, 3KBaTai3ePhl, IEMOIYIISATOPbI, IEKOJIEPHI,
BOKOJIEPbI

11 CTpyKTypa THIIHYHOTO HU(PPOBOTO MPUEMHHKA Ha Oa3e
roroBblx DSP-Mukpocxem

12 CTpyKTypa THIIHYHOTO HU(PPOBOro NPUEMHHKA C
neperpykaeMbIMU apamerpaMu GHIbTPOB

13 PUIBTp ¢ KOHEYHOM UMIYJIbCHOM XapaKTepUCTUKOM,

10.4. Meronuueckue  Marepuaibl,  ONpEACSAIOIMe  MIPOLEAYpbl  OLEHHBAHUS
WHJMKATOPOB, XapaKTepPH3YIOIIMX JTambl (OPMHUPOBAHUS KOMIICTCHLHU, coIepxaTcs B
JIOKANbHBIX HOPMATHBHBIX akTax [ YAII, perimaMeHTHPYIOMMX TOPSAOK H MPOIEIypy
MIPOBEJCHUS TEKYILEro KOHTPOJIS yCIEBAEMOCTH M IPOMEKYTOYHOW aTTECTallMH O00Y4arOIIUXCst
I'YAIL

11. Meroauueckue yKasaHus 111 06yqa}0m1/1xc5{ 110 OCBOCHHIO JUCIUIIIIMHBI

11.1. Meroguueckne ykazaHusi /il OOy4arOLIMXCS 10 OCBOCHHIO JIEKLIHOHHOTO
Marepuaia

OCHOBHOE HA3HAUYCHHE JIEKIHOHHOIO Marepuaia — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riy0OKoe W SICHOE H3JIOKEeHHE ydueOHOro marepuaia. HasHaueHWe COBpPEMEHHOH JEKIHU B
paMKax AMCLUHIUIMHBL HE B TOM, YTOOBI MOJYYHTHh BCIO MH(OPMALUIO MO TeMe, a B OCBOCHHHU
(yHIaMeHTanBHBIX MPOOJIEM AWUCHUIUIHHBL, METOJOB HAYYHOTO TMO3HAHWS, HOBEHIIMX
JIOCTIDKCHUI Hay4yHOH MbICIH. B yueOHOM mpolecce JeKUUs BBIIOIHSIET METOI0JIOIMYECKYIO,
OpPraHU3aHOHHYI0 U HHGOPMAIMOHHYO (YHKIMHU. JIGKIUS pacKphIBaeT MOHATHIHHBIA arnmapar
KOHKPETHOW 007acTH 3HaHUs, ¢€ MpOoOJeMbl, JaeT LEJbHOE MPEACTAaBICHHE O AUCLHUILTHHE,
MOKa3bIBACT B3aUMOCBS3b C IPYTUMHU TUCIUILTHHAMHU.

[lraHupyeMble pe3yabTaThl IPH OCBOCHHH 00YYAOIIUMICS JIEKIIMOHHOTO MaTepraia:




— IONyYeHHE COBPEMCHHBIX, ILICNIOCTHBIX, B3aHMOCBS3aHHBIX 3HAHHH, YPOBCHb
KOTOPBIX OIPeIeIIsIeTCs LIeJICBON YCTAHOBKOM K Ka)K/10i KOHKPETHOH TeMme;

— IOJIy4CHHE OIIbITa TBOPYECKOI PabOTHI COBMECTHO C IIPENOfaBaTeiieM;

— pasBuTHe NPOGECCHOHATBHO-ACIOBEIX  KauecTB, JIOOBM K  [pEOMETy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBILILICHHS.

—  IOsBICHHE HEOOXOIMMOr0 HHTEpeca, HEOOXOAUMOTO JUIsl CAMOCTOSATEIILHOM paboThl;

— T[OJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHHKH H O
MPOrHO3€ UX Pa3BUTHS Ha OJKKaine ropr;

— HAYYUTHCSI METOAMYECKH 00pabarhiBaTh MaTepuai (BBIACIATH IJIaBHBIE MBICIH H
MOJIOKEHHs, TIPUXOJUTh K KOHKPETHBIM BBIBOAAM, MOBTOPSTH HMX B  Pa3IUYHBIX
(dhopmyTHpOBKax);

—  MOJIyYeHHE TOYHOTO IIOHMMAHHMS BCEX HEOOXOIMMBIX TEPMHUHOB U OHATHIA.

JIeKIMOHHBI  MaTepHan MOXET CONMPOBOXKIAThCA  JAEMOHCTpalHeil ciaiiioB U
HCIIONBF30BAaHUEM DA3JaTOYHOrO MarepHana Ipu IMPOBEACHHH KOPOTKHX AMCKYCCHH 00
0COOCHHOCTSIX IPHUMEHEHHUSI OTACIBHBIX TEMATHK 0 TUCLHILIHHE.

11.2. Meroauueckne yka3aHusi Uil OOyYarOUIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
padoT (ecau npedycmompero yueOHbIM NAAHOM RO OAHHOU OUCYUNTUHE)

B xonme BbImONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics JODKeH YIIyOuTh W
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBIAIETh COBPEMEHHOW METOAMKOH M TEXHHUKOM
9KCIIEPUMEHTa B COOTBETCTBUM C KBAIM(UKALMOHHONW XapaKTepUCTUKOH oOyuaromierocs.
BeinonHeHue 1a00paTOpHBIX pabOT COCTOUT M3 IKCIEPHMMEHTANbHO-IPAKTHYECKOH, pacueTHo-
AHAIUTHUYECKON YacTeil U KOHTPOJIBbHBIX MEPOIPUATHIH.

Beinonnenue snabopaTopHbix paboT oOydaromuMmcs SIBISETCS HEOTHEMIIEMOH UacTbiO
H3y4eHHs] AUCLUIUIMHBI, ONpeneseMOi ydeOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaM,
o0ecreyrBalOIIMM PELICHHUE CIISTYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOUN JUCLUIIIMHBI;

— 3aKpeIUICHHE, Pa3BUTHE M JIETAIM3allUs TEOPETHYECKMX 3HAHWHM, IOJYYeHHBIX Ha
JICKIMSAX;

— IOJy4eHUE HOBOH MH(OPMALMH [0 U3y4aeMON JUCLMILIMHE;

— mnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSITENILHOW  paboTel ¢ J1abOpaTOpHBIM
000py0BaHHEM U IPHOOpAMHU.

11.3. Meroauueckue yKazaHus Ui 00y4aroImuXCs MO MPOXOMKIACHUIO CAMOCTOSITEIIBHOM
paboTsl

B xoae BBINONHEHUS] CAMOCTOSTEIBHOW PaOOThI, OOYUYArOIIHMICS BBINONHSAET paboTy IO
3a/IaHUI0 M [P METOJMYECKOM PYKOBOJCTBE IpEojaBatesis, HO 0e3 ero HernocpeaCTBEHHOTO
y9acTHsI.

Jns oOyuaronuxcst mo 3a04HOi (opMe OOyueHHMs, CaMOCTOSATeNbHas padoTa MOKET
BKJIIOYATh B Ce0sl KOHTPOJIbHYIO paboTy.

B mporiecce BBIMONHEHUST CAMOCTOSTENBHON PaboTh, y 0Oyuaromerocsi hopMupyercs
esiecoo0pasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS
U HaBBIKM B YCBOCHHM M CHCTEMATH3al[MU MPUOOPETAEMbIX 3HAHWi, 0OECleYrBaeT BBICOKHUIA
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHsS, IIOMOTaeT IIOIYyYHTh HABBIKH IOBBILICHHS
po(heCCHOHAIBHOTO YPOBHSL.

MeToauuecKuMH  MaTepuagaMd,  HAlPaB/SIOIMMH  CAMOCTOSTENBHYIO — paboTy
00y4arOLIMXCSSBISIOTCS

—  y4eOHO-METOANYECKHil MaTepHall 0 AUCLHIUINHE;

— METOQMYCECKHE YKa3aHHs [0 BBIIOJHCHHIO KOHTPOIBHBIX PaboT (IUIs 00YYarOIIHXCs
10 32049HOU (opMe 00yUeHUs).

11.4. Meroguueckne yKa3aHus Ui OOYYarOUMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIpeIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUN
00Y4aroLUIMXCsl, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPa C LeNbI0 OLICHWBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.5. Meroauueckue ykazaHus Ul OOyYarOLIMXCs 110 MPOXOXKJICHUIO MPOMEKYTOYHOM
aTTeCTaIHH.

IMpomexyroynast  arrecrauust  OOy4alOIIMXCS  NPEAYyCMATPHBAET  OLICHUBAHHE
[IPOMEXKYTOYHBIX ¥ OKOHYATEJbHBIX Pe3ysbTaToB 00ydeHus mo aucuumuimHe. OHa BKIIOYAET B
ceost:

— o9Kk3aMeH — (opMa OLEHKH 3HAHMH, MOJNYYEHHBIX OOYYAIOIIMMCS B IPOLECCe
N3Y4eHUs] BCEW NUCLMIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOSITENIHOW paboThl, CHOCOOHOCTH
MIPUMEHATh WX JUIS PELICHUs MPaKTHYECKUX 3anad. JK3aMeH, KaK IMPaBWIO, IPOBOJUTCS B
MIEepUOA SK3aMCHAI[MOHHOW CECCHM M 3aBEpIIACTCA AaTTECTAIOHHOW OLEHKOH «OTIMYHOY,
«XOPOILOY», KYAOBIETBOPHTEILHO», KHEYIOBIECTBOPUTEILHON.
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