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AnHHOTAIUSA

Jucunnnuua «lIporpaMmupyemble pPajMOCHCTEMbl IEpelaud JAaHHBIX» BXOAUT B
00pa3oBaTeNbHYI0 IIPOrpaMMy BBICHIETO O0pa3oBaHUS — MPOrpaMMy MarucTpatypsl IO
HampapieHuto moarotoBku/ crermmansHoctd  11.04.03  «KoHcTpynpoBaHne © TEXHOJIOTHS
UEKTPOHHBIX  CpeAcTB»  HamnpaBieHHOCTH  «IIpoekTupoBaHHMEe W KOHCTPYHpPOBAaHHUE
BCTPaMBaEMbIX CHCTEM JJIsI KOCMHYECKOrO M pakeTHOro obopynoBaHus». JlucnuminHa
peanmsyercs kadeapoit «Neldy.

JuciuHa HanesleHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CJICITYFOLIMX KOMIICTCHIINI:

IIK-7 «CrocobeH MpOeKTUPOBaTh YCTPOMCTBA, MPUOOPHI MU CHCTEMBI AIICKTPOHHOM
TEXHHKH C yYETOM 3a/IaHHbIX TPeOOBaHUI»

ConepxaHue JAUCHUIUIMHBI OXBATBIBAET KPYr BOIPOCOB, CBA3aHHBIX C H3Y4YCHHEM
anmapaTHbIX ¥ HPOTPaMMHBIX TEXHOJOTMH, IO3BOJLSIIOIIMX CO3[aBaTh AamIaparypy ¢
peKOHpUTYpUpyeMOl apXUTEKTYpoil [yl OecHpoBOAHBIX ceTed mepernayn uHpopmanu,
BKJIIOYasi OKOHEYHOE 000y I0BaHHE.

IIpenonaBanne AMCLUMIUIMHBL TPEAyCMaTPUBAeT ciexytomme (GOpMbl  OpraHu3aLuu
y4eOHOro Iporecca: JIeKIHH, JJabopaTopHble paboThl, CAMOCTOSATENbHAs paboTa 00ydaromerocs.

IIporpammoii JUCHMIUIMHBI TPELYCMOTPEHBI CIEAYIOIIME BHIbBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B Gpopme 3auera.

OOmiast TpyOEMKOCTh OCBOCHHUS IMCLMIUIMHBI COCTABJISET 2 3a4EeTHBIX CIUHULL, 72
yaca.

SI3bIK 0OyUEHHUS 110 JUCHHUIUIMHE KPYCCKHNY

1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS 11O AUCLHUILIHHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenp OUCHMIUIMHBI — HW3YYEHHE allapaTHbIX W  IMPOTPAMMHBIX  TEXHOJOTHIA,
MO3BOJSIIONIMX ~ CO3JaBaTh  ammaparypy ¢ pEeKOHQUIypHUpPYeMOil — apXUTEKTypod  ajis
OecnpoBOIHBIX ceTell nepeaaun HH(OopMaIiK, BKIIF0Yasi OKOHEUHOE 000pyA0BaHHE.

1.2. ucuuminHa BXOJMT B  COCTaB  4acTH, (OPMHPYEeMOH  y4aCTHHKaMHU
00pa30BaTeNbHBIX OTHOIICHUI, 00pa30BaTENbHON MPOTPaMMBI BRICIIET0 0Opa3oBaHusl (nanee —
OII BO).

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

B pesynbrare n3ydeHHs AMCUHMILIMHBI 00YYaIOIUIMICS JODKEH 00J1a1aTh CIAAyIOIUMU
KOMIICTCHIMSIMU WM MX YacTIMH. KOMIETeHINHN U MHIUKATOPBI UX JOCTHKECHUS IPHBE/ICHBI B
Tadumue 1.

Ta6auua 1 — [NepeueHb KOMIETESHIMNA U HHIUKATOPOB HX JIOCTHKCHHUSI

Kon n
Kateropus (rpynna) Ko n HauMeHOBaHHe MHIMKATOpA JOCTHKEHUS
HaMMEHOBaHHE
KOMITCTEHIINN KOMITCTEHIINN
KOMIIETCHIIUH
[1K-7 Cniocoben TIK-7.3.1 3HaTh NPUHIUIIBI TOATOTOBKH
MIPOEKTUPOBATH TEXHUYECKUX 33/1aHUil Ha COBPEMEHHBIE
YCTpOWCTBa, 9JIEKTPOHHBIE YCTPOICTBA
Ipodeccronansbie | npubdopst u cuctemsl | [IK-7.Y.1 ymers pa3pabaTbiBaTh mpudOps! 1
KOMITETCHIINN 3JIEKTPOHHOMN CHCTEMBbI JICKTPOHHOH TEXHUKU
TEXHHUKH C YIETOM IIK-7.B.1 BnageTs HaBBIKAMH MTPOEKTHPOBAHUS
3a/1aHHBIX 9JIEKTPOHHBIX MPHUOOPOB C YUETOM 3aJaHHBIX
TpeboBaHMI TpeboBaHuit

2. Mecro gucuumuHbl B cTpykType OI1
- ®dusnka
- Maremaruka
- Uudpopmaruka
3HaHMs, MOJYYCHHBIC NPU H3YYCHUHM MaTepHana JaHHOW IMCIMIUIMHBI, MMEIOT Kak
CaMOCTOATEIILHOE 3HAUCHNE, TAK U UCTIONIB3YIOTCS IIPU U3YUCHNUH JPYTHX JUCIHIIIHH.

3. OOBEM H TPYAOEMKOCTh IUCIUILIHHBI
Jlanubie 00 o0meM 00beMe MUCIUIUIMHBI, TPYAOEMKOCTH OTIACIbHBIX BHIOB YYeOHOI
paboThI MO TUCUUILIMHE (M pacipeeieHHe 3TON TPYA0SMKOCTH [0 CEMECTPaM) MPEACTABIICHBI B
Tadymie 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh JUCLHIIIIHHBI

TpynoemkocTh o
Bupn yuebHoi paboTh Bceero ceMecTpam
Ne2
1 2 3
Oowasn mpyooemkocms OuUCUUNIUHDL, 272 272
3E/ (4ac)
H3 Hux uacoe npakmuyeckoii R0020moeKuU 17 17
Ayoumopnuie 3auamus, BCETO 4ac. 34 34
B TOM YHCIJIE:
nekuuu (J1), (dac) 17 17
npaktuyeckue/cemunapekue 3anstust  (113),
(uac)
naboparopusie pabdotsl (JIP), (vac) 17 17




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

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

e
l_[pnMe‘{aHHe: KaHIUJIATCKUH dK3aMeH

4. ConepikaHHe AUCUUILTHHBI
4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHHEI 110 pa3fesiaM U BUAaM 3aHITHN.
Paznenbl, TeMbl AUCUMIUIMHBI U UX TPYJOEMKOCTb PUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUIAHBI, HX TPYA0EMKOCTh

Ta6nnua 4— CO[[ep)KaHI/Ie pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIA

HOMCp paszaecia Hazpanue u COZCPIKAHUEC Pa3ACIOB U TEM JICKIIMOHHBIX 3aHATHI

Pa3nenbl, TeMbl JUCLUIUINHBI e | T13 (C3)| - JIP KII CPC
> (gac) (gac) (gac) (gac) (gac)
Cemecrtp 2

Paspen 1. IIporpaMmHo-omIpeeseMbie
panuocucremsl (SDR - software defined radio).
IepenporpaMMupyeMbie MyJIbTH-IIPOTOKOJIbHbIE 2 5
PaaroCHCTEMBI C MCTIOIb30BaHUEM LU(PPOBOIT
MPOMEKYTOUHOM YaCTOTBHI.

Paznen 2. Ludposbie npueMHUKH C
MpOrpaMMHOM U anmnapaTHol o6paboTkoit: SDR-
npueMHukd 1 DSP-npuemanku. [Ipumepsr
KOHKPETHBIX IPUEMHHUKOB M X CTPYKTYpa.

Paznen 3. IlporpamMHoe obecrieueHne st
koHurypauuu SDR-npueMHUKOB U UX 3 5
HCHOJIB30BaHUS JJIsI IPUEMa PaTHOCUTHAJIOB.

1 IIporpammHo-onpenensemsle paguocucremsl (SDR - software
defined radio). IlepenporpaMmupyeMble MyJIbTH-IIPOTOKOJIbHEBIE
pamMoCHCTEMBl C HCIOJIb30BaHHEM LHU(GPOBOI MPOMEKYTOUHOI
yacToTsl. [IporpammHo-omnpenensiembie paguocucremsl (SDR -
software defined radio). Ilepemporpammupyemsie MyJIbTH-
CTAaHJAPTHbIE PAAUOCHCTEMBbl C HCIOJIb30BAHHEM LH(PPOBOIL
npoMmexyTouHoi wactorel. Konmemmus SDR - mepenaua
3HAYUTEIBHBIX OOBEMOB CHTHAJIBHOW 00pabOTKH Mporeccopy
o01iero HazHaueHHsl. Bo3MOXKHOCTH COBpEMEHHBIX IPOLIECCOPOB
obmiero HasHaueHuss JUII  0OpabOTKM  HIMPOKOIOJIOCHBIX
curHanoB YBU  numamazona. Paszmmuus  mexay  SDR
NpUeMHUKaMH W nepefgaruukamu.  [Ipumenenue  SDR-
PaIMOCHCTEM KaK WHCTPYMEHTA ONTUMAIBHOTO HCIIOJIb30BAHMS
YaCTOTHOTO  Juama3oHa  (mpeojosieHus  '"orpaHu4eHHOro"
CIIEKTpa) C  IOMOLIBbIO:  TEXHOJOTHH  IIMPOKOIOJIOCHOTO
paaMoCHrHalA ¢ Pa3MBITHIM CIIEKTPOM M CBEPXLIMPOKONOIOCHBIX
CIIEKTPOB; MPOrPAMMHOIO 3aJaHMsl HANpPAaBIEHUS INpUeMa Ha
AQHTCHHOM  MacCHMBe  (ITOPUTMBI ~ YMHOM  QHTEHHBI U
MPOCTPAHCTBEHHOW CENEKLUH MOMEX); METOIOB KOTHUTHBHOTO
pajauo; JMHAMUYECKOW PEryJMpoOBKM MOLIHOCTH IepelaTuhKa;
CO31aHUs UHTEIUIEKTYalIbHON 6ecrpoBoHOM CETKHU
pPETPAHCIUPYIOIUX  Y3JI0OB C MHHMMAaJbHOM JIMHOH U
moutHocThi0. WEB SDR-npueMHUKH.

Pa3znen 4. CtpykTypa TUIIHYHOrO LU(PPOBOTO
nprueMHHKa Ha 6a3e rotoBbix DSP-Mukpocxem.
AHanoroBblil NpeBapUTENbHBIN KacKas

2 LudpoBble mNpUEMHUKM C INPOrpaMMHOH W amnmapaTHOH
obpabotkoiti: SDR-npuemnuku u DSP-npuemuuxu. ITpumepst
KOHKPETHBIX INIPUEMHMKOB M HX CTpyKTypa. Iludposbie
NPUEMHUKH C NPOrpaMMHOIM M anmapaTHOH oOpabotkoit: SDR-
npueMHukd W DSP-mpuemuuku. Ilpumepbl  KOHKPETHBIX
NPUEMHUKOB ¥ HX CTpyktypa. Airspy, SDRplay, Ettus
B200/B210, BladeRF, LimeSDR u Tpancusepst HackRF , SDR-
1000 (FlexRadio Systems). IIporieccopusie Mmomgynu ADP/DSP u
cyomonyiu uudposoro npuema ADMDDC.

3 5
(mpecenexrop). [IporpammHoe obecrieuenue s
KoH(purypauuu u ucnons3oBanust DSP-
IIPUEMHHUKOB.
Paznen 5. Peanuzanms y3inoB nudpoBoro
npuemunka Ha [TJIMC: CIC u FIR ¢unsTpsr, 3 ] 9
onoku noakirouenus k AL (DFE - Digital Front
End).
Pa3znen 6. [IpakTuueckast perucTpanus CUrHaJIoB
Pa3IHYHBIX PAIHO-IPOTOKOJIOB C TIOMOIIBIO 3 9 9
1U(POBOro MPHEMHHKA.
Hroro B cemectpe: 17 17 38
Wroro 17 0 17 0 38

IlpakTuyeckas MOATOTOBKA 3aK/IIOYAETCA B HENOCPEACTBEHHOM  BBHINOJIHEHUH
00y4arolMMHCST  ONPENENEHHBIX  TPYHOBBIX  (YHKLUMHA, CBA3aHHBIX ¢  Oyaymeit
IpOo(eCcCHOHANBHOMN AESTETPHOCTBIO.

4.2. CopepxaHue pa3/eoB U TEM JICKINOHHBIX 3aHATHH.
CozepxaHue pa3/erioB U TeM JICKIMOHHBIX 3aHATHIl IpUBeIeHO B Tabuuie 4.

3 IIporpammuoe  oGecnieuenne a1 KoHpurypamuun  SDR-
IPHEMHHKOB U UX HCIOJb30BaHUA JUIL IPHEMa PaJHOCHTHAIIOB.
Ilporpammuoe  obecriedenue  aiass  KOHGUrypamuum U
ucnons3oBanust SDR. GNU Radio u ero rpadsl mnoroka
ynpasienus. Busyansras cpena GNU Radio Companion (GRC).
OcHoOBHbIC OJIOKM 00pabOTKH CHUTHAJIOB - (PUIBTPBI, 3JIEMEHTHI
CHHXPOHH3ALUM, OSKBala3epbl, IEMOLYJSATOPHI, JEKOACPHI,
Bokozepbl. O6macte mpumenenuss GRC:  ¢yHrkumonambHo
cnoxubie SDR, u3mepurensubie komiuiekcsl, DSP, undpossie
¢wisTpe;, WEB-SDR, nmexoqupoBaTh —CIOXHBIE —CHTHAJBI
(manpumep uzobpakenus co cnyTHukoB NOOA)

4 CTpyKTypa TUIUYHOTO LH(POBOro NPHUEMHHUKA Ha 0a3e TOTOBBIX
DSP-mukpocxeM. AHAaJOrOBBIM  MpeIBAapUTENIBHBIA  KacKan
(npecenextop). [Iporpammuoe obecrneuenue a1 KOHGUrypamuu
u ucnoip3oBanusi DSP-mpuemunkoB. CTpyKTypa THIHYHOTO
M(ppoBOro IMpPUEMHUKA C MEeperpy’kaeMbIMH HapameTpamu
GuIbTpoB. AHANOrOBEIM IpenBapuTenbHbI Kackay (AFE -
analog front-end mnu RF front-end). [{udpoBoii kBagpatypHblii




TeTepOJIMH. Ilepenuckpernsupyrommuit UHTETpajibHO- 1 | Peannzauust y3noB 1mudpoBOTO NPHEMHHKA Ha 8 5
rpebenuarsiii  puibTp (CIC-¢puubTp cascaded integral-comb MInC
filters). ®uUIBTP ¢ KOHEUHOH HMITYTbCHOH XapaKTEPHCTHKOM, 2 | Peructpammst  CHTHANOB  PasiWYHEIX  Pajvo- 9 6
rapaMeTpsl KOTOPOHW XPaHATCS Ha BHYTPUKPUCTAIBHON HaMsTH 1POTOKOJIOB
(RCF - RAM Coeftficient FIR ¢uibtp). Beero 17

5 Peannzauus ysnos nupposoro npuemuuka Ha [IUIMC: CIC u FIR

4.5. KypcoBoe npoexTrpoBaHue/ BEIIIOJIHEHHE KYPCOBOH pabOThI

dbuneTpsl, O10ku moakarouenuss Kk ALl (DFE - Digital Front
V4eOHBIM [UIAHOM HE PETyCMOTPEHO

End). Peanuszauus y3noB mupposoro npuemuunka xa [IJIUC: CIC
u FIR ¢umnstpsr, 6noku noaxmouenus k ALl (DFE - Digital

Front  End). Hudposoir  KBagpaTypHbIii  Te€TEPOAMH.
[epenuckpeTH3NPYIOMNI  MHTErpaIbHO-TpeOCHYATBI  (PUIBTP
(CIC-punbtp cascaded integral-comb filters). ®umstp ¢ 4.6. CamocTositenbHas paboTa 00yyYaronxcs
KOHEUHOW MMITYJIbCHOM XapaKTepUCTUKOM, mapaMeTpbl KOTOPOit Buzpl camocToATeNnbHOM paboThI U €¢ TPYI0EMKOCTh IPUBECHBI B Ta0IHILIE 7.
XpaHsaTcss Ha BHyTpukpucranbHoil mamatu (RCF - RAM
Coefficient FIR duastp). Hemumarop.
6 [pakTiyeckass pErHCTpalMsi CHUTHAJIOB Ppa3lIMYHBIX  PajHo- Tabmuma 7 — Bujsl caMoCTOsITENbHON paboThl M €€ TPYJ0EeMKOCTh
MIPOTOKOJIOB C TMOMOIIBI0 [M(pOBOro nmprueMHuka. Perucrparus Bu . Bcero, | Cemectp 2,
CUTHQJIOB  PA3IMYHBIX  PaJUO-IIPOTOKOJIOB C  TOMOLIBIO Il CAMOCTOATE L HOH paGoTer yac qac
muppoBoro mnpueMHuka. IlpueM Ha pasnuuHble HU(QPOBBIE 1 2 3
npueMHukH (npoueccopusie Moayan AO "HuCuc", a Takke Ha V3yueHne TeOpeTHIECKOTO MaTepHaa
npocreifmne RTL-SDR  npueMHuKHM) CHUTHalbl —Pa3iIMuHbIX gucuuruiass (TO) 15 15
HPOTOKOJNOB. B KayecTBe MCTOYHMKA CHTHAJIOB HCHOJIB3YIOTCS Kypcosoe npoextuposatue (KIT, KP)
KaK CIICHMAIM3MPOBAHHBIC TE€HEPATOPHI, @ TAKIKE PaJNOCHTHAIBI, PacuerHo-rpaduueckue sananus (PL3)
NpUHUMAaeMble Ha aHTCHHY. Buinonmenne pedepara (P)
[lonroroBka k TeKymeMy KOHTPOIIO
4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITHUS yenesaemocts (TKY) 15 15
TeMbl NPaKTHYECKUX 3aHATHH M UX TPYAOEMKOCTb ITPHUBE/ICHBI B TA0IHULIE 5. Jlomawsee sananue (J3)
Konrponbublie pabotsl 3a04ankoB (KP3)
Ta6auua 5 — [IpakTHuecKue 3aHATUS U UX TPYJOEMKOCTh [loaroroBka k MPOMeXyTOUHOM ] 8
U3 Hux Ne arrectaiuu (ITA)
Ne | Temsl npaktuueckux | dopmel npaktudeckux | TpymoeMKOCTb, |NpaKTUYECKOH |pa3iena Beero: 38 38
n/n 3aHATUN 3aHATUHI (gac) MOATOTOBKH, | IUCLIMII
(uac) JIMHBI
Y4eOHBIM ITAHOM HE MPEYCMOTPEHO 5. TlepeyeHs yueOHO-METOANIECKOTO OOECIICUCHHS
| | JUTS CAMOCTOSITEIBHON paboThl 00yYaroIUXCs 0 JUCHUILTHHE (MOJIYJIIO)
Bcero Y4eOHO-METOANYIECKHE MATEpPHANIBl Ui CAMOCTOSTENBHON paboThl 00yYaromuXCsl yKa3aHbl B

Ipumeyanue: npakmuueckue (CeMUHApPCKUE) 3AHAMUS  MO2YM — NPOXOOUMb 8 . 7-11.

UHMEPAKMUBHOU hopme: peulenue CUmMyayUOHHbIX 3a0ay, 3AHAMUS N0  MOOETUPOBAHUIO
PeanvHeiX Ycnoguil, Oenosble uepbl, USPo8oe NPOEKMUPOSAHUE, UMUMAYUOHHbIE 3AHAMUSL,
6ble30Hble 3aHAMUSL 8 Op2aHusayuu (npeonpusimus), Oenogas yuebHas uepa, poiesds upd,

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TaHHUI
[epeueHb nme4yaTHBIX M IEKTPOHHBIX YUeOHBIX U3IaHUH NIPUBEEH B TabuIe 8.
Tabmuna 8— [lepeueHpb MEYATHBIX M 3JICKTPOHHBIX yUeOHBIX M3IaHUI

NCUXONO2UYECKULL MPEHUH2, Kelic, MO32080U WIMYPM, 2pYNNogsie OUCKYCCUU U M.O.

Komaectso
4.4. JlaGopaTopHble 3aHATUSA ndp/ SK3CMILTAPOB B
TeMbl 1a60PaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IIPUBE/ICHBI B TabuIe 6. URL azpec Bubnnorpaguueckas ceblika Oubmorexe
(KpOMe 3JIeKTPOHHBIX
9K3EMILIIPOB)
Tabnuua 6 — JlaGopaTopHbIe SaHATHS U UX TPYOCMKOCTE i N http://www.studentlibrary.ru/book/ | T'ankuu B.A., OcHOBBI
0
SHEX * ISBN9785991203050.html TPOrPaMMHO-KOH(BUTYPHPYEMOTO
Ne H 6 6 TpymoemMKocTh, | MPaKTHYECKOHU | pazaena .
W alMEHOBaHHE Ja0OPAaTOPHBIX paboT (uac) HOArOTOBKH, | AwCw panuo [DneKTpoHHslii pecypc] /
(4ac) JTUHBI lankur B.A. - M.: I'opsiaas
Cemectp 2 nuHuA-Tenexom, 2013. - 372 c.




http://www.studentlibrary.ru/book/
ISBN9785991203326.html

Hatnos A.Il., Koppensiuonnas
00paboTKa HIMPOKONOIOCHBIX
CHTHAJIOB B aBTOMAaTH3UPOBAHHBIX
KOMIUIEKCaX PaJHOMOHUTOPHHTA
[Onexrponnslii pecype] / JIstinos
A.IL, KynsOukasu b.X - M. :
Topstaast muanm-Tenexom, 2013. -
332c.

TerepOypr, 2011. - 601 c.

http://znanium.com/catalog.php? | Ludposas punsrpamms u cuntes
bookinfo=558714 uudpoBbIx GubTpoB / SIKOBIEB
A.H., Coxonosa /1.0. -
Hosocu6.:HI'TVY, 2012.

http://www.studentlibrary.ru/book/
ISBN9785991204903.html

Kucenes /I.H., Pagnomonutopuar
Y pacro3HaBaHHe
panuousiyyeHuil [D1neKTpoHHBbII
pecypc]: YuebHoe nocodue s
By30B. / O.10. [lep¢unos, 1.H.
Kucenes - M. : T'opsiuast nuHus -
Tenekom, 2015. - 90 ¢

7. TlepedeHs 3IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHHKAIOHHON ceTH «HTepHeT»
[lepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nH(OpMaLHOHHO-
TENeKOMMYHHUKAMOHHON ceTH «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCIUILTMHBI
npuBesieH B Tabuuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HMH(OPMAIMOHHO-
TEJICeKOMMYHUKAIIMOHHOHU ceTtu «HTepHeT»
URL aapec HaumenoBanue

http://www.studentlibrary.ru/book/
ISBN9785991202367.html

PemOoBckuit A.M.,
PasnoMOHUTOPHUHT: 3314,
METOJIbI, CPEICTBA [ DIEKTPOHHBIN
pecypc] / Iox pen. A.M.
PemboBckoro. - 3-e u3s., nepepad.
u gom. - M.: 'opsiuast nuHus -
Tenexom, 2012. - 640 c.

8. Tlepeuens nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHb MporpaMMHOrO OOECIEUEHUs], HUCIONb3YyeMOro MPH OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca Mo AUCIUTUINHE.
[Nepeuenp UCmoIB3yeMOro IPOrpaMMHOro obecrieueHust npecTasicH B Tadmuie 10.

Tabnuia 10— Ilepeuerp nporpaMMHOro obecrieueHus

Ne i/ HanmenoBanue

http://www.studentlibrary.ru/book/
ISBN9785778232778.html

PagmnomonuTOpHHT.
HccnenoBanue BO3MOKHOCTEHN U
0COOEHHOCTEH IPUMEHEHUs
MIPOrpaMMHO-aIIIaPaTHOTO
koMmrutekca C2M [DneKkTpoHHBII
pecypc]: yueOHO-MeToqYecKOe
nocobue / TpymmH B.A. -
HoBocubupck : U3a-s80 HI'TY,
2017.

He npexycmotpeno

8.2. [lepeuenn “H(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBIICHUH 00pa30BaTENIbHOTIO MPOLECCa 110 AUCLUILUINHE

[lepedyeHp HUCHONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabumue 11.

Tabnuna 11— Ilepederp HHPOPMALTMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

http://znanium.com/catalog.php?
bookinfo=923327

udposas 06paboTKa CUTHATIOB:
VYuebnoe nocodue / Ponayrun
C.B,, Ilapunos A.B.,
T'omy6unckuit A.H. -
Boponex:Hayunas kuaura, 2016. -
144 c.

9. MarepuanbHO-TeXHIYECKas Oa3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOI Ui  OCYILECTBICHHS
00pazoBaTenbHOroO Ipolecca 1o AUCIUIUINHE, IPEACTaBIIeH B Tadauiel2.

Tabmuua 12 — CoctaB MaTepuanbHO-TEXHUYECKON Oa3bl

http://znanium.com/catalog.php?
bookinfo=883840

Ludposas 06paboTKa CUTHATIOB:
IIpakTuueckoe nocodbue YuedbHoe
nocobue / I'agsukosckuii B.U. -
M.:COJIOH-IIp., 2014. - 766 ¢

Ne HanmMeHnoBaHnue cocTaBHOM YacTh Howmep ayantopun
/o MaTepHAaIbHO-TEXHHUYECKOM 0a3bl (pr HEOOXOIUMOCTH )

JlexuoHHas ayAuTOpHs

2 | Jlaboparopust Pagrodusndeckux cucrem

http://znanium.com/catalog.php?
bookinfo=355314

Iudposas obpadorka 2D- n 3D-
n300paxeHuii: yuebd. mocooue:
VYuebnoe nocobue /
Kpacunbnukos H.H. - CI16:bXB-

10. OueHouHble cpeacTBa VIS IPOBEICHUS IPOMEXKYTOUHOH aTTeCTaluu
10.1. CocTtaB OIEHOYHBIX CPENCTBAJIS MPOBEACHUS MPOMEKYTOUHOW AaTTECTAluU
00y4aruuxcs Mo JUCUHUIUIMHE NpUBeIeH B Taduie 13.
Tabnuna 13 — CocTaB OLIEHOUHBIX CPEICTB ISl IPOBEICHHS IIPOMEXYTOUHOM aTTecTaluu




Bun npoMexyTO4HOIl aTTecTaiu ITepeueHb OLIEHOUHBIX CPEICTB

3auer Crrcok BOIpOCOB;

Bomnpocs! (3agaun) nis 3aueta / qudd. 3adera npecTaBiaeHsl B Tadmune 16.
Tabnuia 16 — Borpocst (3amaun) asist 3aueta / qudd. 3auera

10.2. B kauectBe KpUTEpHEB OLIEHKM YPOBHS COHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIMI OOYYaOIIMMHKCS TPUMEHSICTCS S5-0ajuibHasi IIKana OLUEHKH CHOPMHUPOBAHHOCTH
KOMIIETeHIIMH, KOTOpask mpuBeeHa B Tabnuiie 14. B TeueHune cemecTpa MOXKET HCIIOIb30BATHCS
100-0ayutbHast  mKaja — MOAYJBbHO-PEHTMHIOBOM ~ CHCTEMbl — YHHMBEpCHTETa,  IpaBHia
HCTIONB30BAaHUSI KOTOPOH, YCTAHOBJIEHbI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepun oueHKH ypoBHst CHOPMHUPOBAHHOCTH KOMITETCHIMI

Ne i/t INepeuens Bonpocos (3amayu) st 3auera / qudd. 3auera Kon
HHJIMKaTopa
1 [Iepenporpammupyembie MyIbTU-CTaHAAPTHBIE paguocuctemsl | [1K-7.3.1
C UCIOJIb30BaHUEM LIU(POBOI NPOMEKYTOUHOI YaCTOTBI MK-7.Y.1
2 B03M0OXHOCTH COBPEMEHHBIX IPOLIECCOPOB 00IIEro [K-7.B.1
Ha3HAYCHUS 1151 00pabOTKH ITUPOKOIIOIOCHBIX cUrHAIOB Y BU
JIManazoHa
3 Paznuuus mexxay SDR npueMHUKaMH U epeaaTiuKaMu
4 ANTOpUTMBI YMHOM aHTEHHBI U IPOCTPAHCTBEHHO CeNeKIUn
oMex
5 MeToas1 KOTHUTHBHOT'O Pajilo
6 JluHaMu4ecKas peryJiupoBKa MOUTHOCTH NepeAaTInKa
7 udpoBsie MpUEeMHUKH ¢ TIPOrPaMMHOIT U arapaTHoit
00paboTKOI
8 IIporpammHoe obecriedeHue At KOHQUTypauuu u

ucnosp3oBanusi SDR

GNU Radio u ero rpadsl I0TOKa YIpaBIeHUS

10 OcHoBHbI€ 0JIOKH 00paOOTKH CUTHANIOB - (PUIBTPLI, 37I€MEHTBI
CHHXPOHH3ALIUH, SKBaIai3epbl, AEMOTYIATOPEL, TEKOAEPEL,
BOKOJIEpbI

11 CTpyKTypa TUIIUYHOTO HU(POBOTo NpPUEMHIKA Ha 0aze
roroBbelx DSP-Mukpocxem

12 CrpyKTypa THIIMYHOTO IU(POBOTrO IMIPUEMHHUKA C
HeperpykaeMbIMU IapameTpaMu QHILTPOB

13 DunpTp ¢ KOHEUHON UMITYJIbCHON XapaKTePUCTUKOIH,
apaMeTpbl KOTOPOH XPaHSTCS HA BHYTPUKPHCTAIBHOM NaMATH

14 udpoBoii KBaIPaTypHBIN FeTEPOIHH

15 [epeAMCKPETU3NPY LI HHTErPAIbHO-TPeOCHYATHIN (PUIBTP

Ilepeuenr TeM 1yt KypcOBOTO IPOEKTUPOBAHMUS/BBIOIHEHHS KypcOBOW paboThI
npeJcraBieHsl B Tadnuue 17.
Tabnuia 17 — [lepeyeHs TeM It KYpCOBOTO MPOSKTHPOBAHUS/BBITIOIIHCHHUS KYPCOBOW paboThI

Ne /it [prMepHBIit IepeYeHb TeM ISl KYPCOBOTO IPOSKTHPOBAHHSI/BBITOTHEHHUS
B KypcoBoii paboThbI

OneHKa KOMITETCHIII X .
S-GayIbHas LKA apaKTEepHCTHKA C(HOPMHUPOBAHHBIX KOMITCTCHIIHI
— oOyyarouuiicsi TayOOKO H BCECTOPOHHE YCBOWIJI MPOrPaMMHBIA
MaTepHa;
— YBEPCHHO, JIOTHYHO, IIOCIIEIOBATEIBHO ¥ IPAMOTHO €T0 U3JIaracrT;
COTIHHOY — ONMPAasCh Ha 3HAHMS OCHOBHOM M JONOJHHUTENbHOMN JIATEPATYPEL,
GAUTCHOY TECHO IPUBS3HIBAECT YCBOCHHbBIE HAYYHBIE MOJOXKEHHS C MIPAKTHYECKOM
JeSITENIbHOCTHIO HATIPABIICHUS,
— YMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIJIBUT'AEMbIE UM UJICH;
— JIENIAaeT BLIBOJILI U 0000IEHNS;
— cBOOOJIHO BJIaJICET CUCTEMOI CIIELMATIM3UPOBAHHBIX IIOHATHH.
— 00y4aroLHMIACs TBEPJO YCBOWII NPOrPaMMHbII MaTepual, TpaMOTHO U
[0 CyNIECTBY W3/IaraeT €ro, ONHPascCh HAa 3HAHUA OCHOBHOM
JTUTEPATYPBL;
«XOpOmIon — HE JIONTyCKAaeT CYIIECTBEHHBIX HETOYHOCTEIH; 5
— YBSI3bIBACT YCBOCHHBIC 3HAHHS C MPAKTHYECKOW JEATEIBHOCTHIO
«3aYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET HAy4HBIC TOJIO0KCHHS,
— JieJIaeT BBIBOJIBI U 000O0IIICHUS;
— BJIQJICCT CHCTEMOU CIIeIIUAIM3UPOBAHHBIX TTOHSITHIA.
— 00yJaronuiicsi yCBOWIJI TOJILKO OCHOBHOM IPOrpaMMHBII MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMMpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;
— JIONYyCKaeT HECYIECTBEHHBIC OIMOKN 1 HETOYHOCTH;
«yZIOBJICTBOPHUTEIIHHOY .
GAUTOHOY — MCHBITBIBACT 3aTPYAHCHHS B IPAKTUYECKOM IPUMEHEHUM 3HAHUIA
HAIPaBJICHUS,
— c1abo apryMEeHTUPYET HAY4HBIC TOJI0KEHHS,;
— 3aTpyAHsieTcs B ()OPMYJIMPOBAHHHU BBIBOJIOB U 00001ICHNIT;
— YaCTHUYHO BJIAJICCT CHCTEMOH CIICIMATU3HPOBAHHBIX MOHSITHH.
— 00y4arolMiACsT HE YCBOMJ 3HAYMTENIBHOW YacTH MPOrpaMMHOrO
MaTepuaa;
— IOMyCKAeT  CYMICCTBCHHBbIE  OMIMOKM ¥  HETOYHOCTH  IPH
«HEYJIOBIICTBOPUTEIIHHO ”
HE 3ATTCHOY paccMoTpeHnH Mpo0IeM B KOHKPETHOM HalpaBJICHUM; .
— HCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM MPUMCHEHUH 3HAHHI;
— HE MOXXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS;
— He GOpMyITUpPYET BBIBOJOB M 0000IICHHUN.

Y4eOHbIM IJIAHOM HE MPEyCMOTPEHO

Bonpocsl 111 npoBeAeHHs MPOMEXKYTOYHOM AaTTeCTallid B BHAE TECTUPOBaHHS
IIpeAcTaBiIeHbI B Tabuie 18.

Tabauua 18 — IIpuMepHslii nepeyeHb BOIPOCOB J1JIsl TECTOB

10.3. TunoBble KOHTPOJIbHBIE 33laHUS WIIH HHBIE MaTEPHAIIbL.
Bormpocs! (3anaun) A1t 3K3aMeHa pecTaBieHbl B Tabuune 15.

Tabnuua 15 — Bonpocs! (3a1a4mn) Asst 9K3aMeHa

Kon

Ne /i [IpumepHEIii TepedeHb BOMPOCOB IS TECTOB
HMHJKaTOopa

He npegycMoTpeHo

Kon

Ne n/mt [lepeuens BonpocoB (3a1a4) 11 SK3aMEHA
HMHIUKATOpa

YueOHBIM IUIAaHOM HE NPEeyCMOTPEHO

IlepedeHbp TeM KOHTPOJBHBIX PabOT MO AMCIMILIMHE OOYYAROIIMXCS 3a0YHON (HOPMBI
00y4eHusl, Ipe/IcTaBieHb! B Tabnuie 19.

Ta6uuia 19 — [lepeyeHb KOHTPOJIBHBIX paboT

Ne /i [epeueHb KOHTPOJIBHBIX PAOOT

He npeagycMoTpeHo




10.4. Mertonuveckue  Marepuajibl,  ONpPEACTSAIONIAE  HPOUEAYpPHl  OLECHHBAHUS
WH/IMKaTOpPOB, XapaKTEPHU3YIOLIIMX OTambl (OPMUPOBAaHMS KOMIICTCHIMH, COJIepKarcs B
JIOKAIBHBIX HOpPMAaTUBHBIX akrax [ YAII, permaMeHTHpyOmIMX MHOPSOOK M HPOLERYPY
MPOBEJICHUSI TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXKYTOYHON aTTECTALMU 00Y4YaroInXCs
T'YAIL

11. Meroauueckue yka3zaHus i 00y4aroMXCsl 0 OCBOCHUIO TUCLIUILIHHBI

11.1. Meroguueckue yKaszaHusi /[AJdsi OOy4YarOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
Marepuaia .

OCHOBHOE Ha3HAUCHHE JIEKIOHHOIO MaTepuajla — JIOTHYECKH CTPOIHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JI0KEeHHe yueOHoro marepuana. HazHaueHue COBpEMEHHOH JEKIMU B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI HOJIyYUTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHHU
(byHIaMEHTANBHBIX OpPOOJEeM AMCLMIUIMHBI, METOAOB HAy4YHOrO IIO3HAHHUS, HOBEHIINX
JOCTIDKEHUH Hay4dHOM MbICIU. B yueOHOM mporiecce JIEKIUS BBINOJIHSAET METOAOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(GOPMAMOHHYI0 (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOIH 00nacTu 3HaHus, e€ MpoOJIeMbl, JaeT LENbHOE MPEICTaBICHHE O AUCLUILUIMHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCIUILUTMHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOCHUH 00YYAIOIINUMICS JICKIIMOHHOTO MaTepHaa;

— TOJYyYCHHE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX OTIPEAEISIETCS EeJIeBON YCTAHOBKOM K KaXKI0i KOHKPETHOU TeMe;

— MOJyY€HHE OIbITAa TBOPUECKOH PabOTHI COBMECTHO C IPETIOIaBaTelIeM;

— pa3BuTHE NPO(ECCHOHANBHO-ICIOBBIX  Ka4yecTB, JIIOOBM K INpEeaMETy |
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIILICHHS.

— MOsBJIEHHE HEOOXOJMMOr0 HHTEpeca, HEOOXOANMOTO Il CAMOCTOSTEIIFHOM PaboThI;

— MOJNydYeHHWE 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHA HAyKH WM TEXHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJmKaiiime roapr;

— HAYYUTHCS METOAWYECKH 00pabarhiBaTh MaTepHan (BBLACIATH TJIABHBIE MBICIH U
MOJIOXKEHHs, TPUXOJUTh K KOHKPETHBIM  BBIBOAAM, MOBTOPSTH MX B  Pa3IMYHBIX
(hopMypoBKax);

— MOJIy4eHHE TOYHOrO OHMMAaHHUS BCEX HEOOXOIUMBIX TEPMHHOB U MTOHSATHH.

JIeKIMOHHBI  MaTepual MOXET COINPOBOXKIATHCS JAEMOHCTpAlMed  ClaiiioB H
HCIIOJNB30BAaHUEM DA3JaTOYHOrO MaTepuana Ipu TPOBEAECHMH KOPOTKHMX AMCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCIUIIINHE.

11.2. Meroauueckne yka3aHusi Uil OOyYarOIIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador.

B xozme BbimoiHEHUs 1a0OpaTOPHBIX pPabOT OOYy4alOIIUHCS JOKEH YIIyOuTb H
3aKpeNnuTh 3HAHUS, NPAKTHYECKHE HABBIKH, OBIAIETh COBPEMEHHOW METOAMKOH M TEXHHUKOM
9KCIIEPUMEHTa B COOTBETCTBUM C KBaIM(UKALMOHHONW XapaKTepUCTUKOH oOyuaromierocs.
BeinonHeHue 1a0b0paTopHBIX pabOT COCTOUT M3 IKCIEPHMMEHTANbHO-IPAKTHYECKOH, pacueTHo-
AHAIUTHUYECKON YacTeil U KOHTPOJIbHBIX MEPOIPUSATHIH.

Beinonnenue s1abopaTopHblx paboT oOydaromumcs SIBISETCS HEOThEMJIEMOH UacTblO
H3y4eHHS] AUCLUIUIMHBI, ONpeneseMOi ydeOHbIM IIAaHOM, W OTHOCHTCSI K CpEICTBaM,
o0ecreyrBalOIMM PELICHHUE CIISYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
N3y4aeMbIX B paMKax JAHHOH AMCLUIIINHBL;

— 3aKpeIUICHHe, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKMX 3HAHWHM, IOJYYeHHBIX Ha
JICKIUSAX;

— MOJy4YeHHEe HOBOW HH(MOPMALIH 10 H3y4aeMOi AUCLUILIINHE,
— npuoOpeTeHHe  HAaBBIKOB ~ CaMOCTOSATENIBHOH — paboThl ¢ J1a0OpaTOpHBIM
obopysoBaHHEeM 1 IpUOOpaMu.

11.3. Meroauueckue yka3aHust st 00yJaroInXCcs M0 MPOX0KICHUIO CAMOCTOSTEIbHOM
paboThl

B xo/ie BBINOJHEHUsSI CAaMOCTOSITENILHON paboThl, 00y4aromuiicsi BBIIOJIHSACT paboTy MO
3a/IaHUI0 M NPH METOJMYECKOM PYKOBOJCTBE NpenojaBatess, HO 0e3 ero HemocpeiCTBEHHOTo
y4acTusi.

Jns oOyuarommxcst mo 3a04HOW (opMe 0OydeHHsi, caMOCTOsTeNbHAs paboTa MOMKET
BKJIIOYATh B Ce0sl KOHTPOJIbHYIO paboTy.

B mporecce BBINOJHEHHS! CaMOCTOSTENBHONW paboThl, y obydaromerocs (popmMupyercs
Lesaecoo0pasHoe IIIaHUPOBaHUE PaboYero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHS
W HaBBIKM B YCBOCHHM M CHCTEMATH3alMH MPUOOPETAEeMbIX 3HAHUM, 0OECIeYrBaeT BBICOKHIA
YPOBEHb YCIIEBA€MOCTH B MEPHOJ OOy4YEHMs, [OMOTaeT IOJyYHTh HABBIKUA ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToMuecKUMH ~ MaTepuajaMH,  HAlpaBiISIOIMMH  CaMOCTOSTENIbHYI0 — padoTy
00y4arOLIMXCSI SBISIFOTCS Y4eOHO-METOANYECKUI MaTepral o JUCIMIUIHHE.

11.4. Meronuveckrne yKa3aHus Ui OOYYaroIIUXCS IO TIPOXOXICHUIO TEKYIIEro
KOHTpOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJNB YCHEBAEMOCTH IIPEIyCMaTpUBacT KOHTPOJb KadyecTBa 3HAHUM
00y4aroNMXxcsi, OCYIIECTBISIEMOTO B TCUCHHUE CEMECTPa C IETIbI0 OLCHUBAHMS XO/1a OCBOCHUS
JIACIUILIHHBL.

11.5. Meroauueckue yka3aHusl UI OOYYarOIMXCS 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTALMN.

[IpomexyrouHas  aTrectanus  OOydYalOIIMXCS ~ NPEIyCMaTPUBAET  OLICHUBAHUE
MPOMEXYTOYHBIX ¥ OKOHYATENBHBIX Pe3yJbTaToOB 00ydeHHs 10 aucuuiuinHe. OHa BKIIOYAET B
ceost:

— 3a4er — 9T0 (opMa OLEHKU 3HAHMIA, MOJYUYCHHBIX 00YYAIOIMMCS B XOAE M3y4YEeHUs
Yy4eOHO! AUCIMILUIMHEI B LIEJIOM WIIM TIPOMEKYTOYHas (110 OKOHYaHUH CEMECTpa) OLICHKA 3HAHUI
00y4aromuMest 110 OTACNIBHBIM pa3jeiaM THUCLUIUIMHBI ¢ aTTeCTAllMOHHOW OIEHKOH «3a4TeHO
WIN «HE 3a4TCHOY.
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