degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCUHUILJINHE: MATLAB/Simulink 11s TeneKkoMMyHHKAIIMOHHBIX 33]1ad
10 HANIPaBJIEHHIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npo¢ujib NOArOTOBKHU: PannorexHuKka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: K.K. SIncutos, accucteHt

[Iporpamma oOcyxeHa Ha 3aceqanny Kadenpbl MyJIbTUMEAUHHBIX TEXHOIOTUH 1 TesnekommyHukanuii 01.03.2020



AHHOTANMA
B nmanHOM Kypce M3y4aroTcsi OCHOBHBIE BO3MOXHOCTH cpell mporpammupoBanuss Matlab u Simulink nmmst
peleHnsl TeJIeKOMMYHUKAIMOHHBIX 3aj1ad. [Ipexne Bcero oOydarommecs 3HaKOMATCS C HMHTepdeicoM u
0azoBbiMH 3neMeHTamu Matlab u  Simulink, u3y4yaroT npocTpaHCTBO NEPEMEHHBIX, THIIBI JAHHBIX,
npocreimue ¢ynkuun u rpaguku. Ilociae storo oHu yuarcs paboraTb ¢ MaccHBaMM JaHHBIX, JBYX- H
TpEXMepHbIMH TrpadukaMu, yrpaeisTh rpaduxamu. V3yunB ocobGeHHOCTH cpenbl Matlab, oOyuarommecs
3HAKOMSTCSl C YMCJICHHBIMH METOJaMHM M OCHOBaMH IM(PPOBOH 00pabOTKM CHUTHAJIOB, UCIOIL3YEMbBIMH UL
pelleHus] TEJICKOMMYHHKaUMOHHBIX 3anad. [locie momydeHuss HEOOXOOUMOM TeOpeTHYecKoi 0Oasbl
oOyuaromuecst TMepexoisT K MOJCIbHO-OPUEHTUPOBAHHOMY IIPOSKTUPOBAHUIO pPAJHOCHCTEM Ha 0Oase
Matlab/Simulink.
Ha mpakTrdyeckux ¥ CEeMUHAPCKHUX 3aHSATHUSX MPOBOMSTCS MPaKTHIeCKUe padoThl B cpeaax Matlab/Simulink ¢
LENbI0 3aKpeIUICHUSI OCBOGHHOTO TEOPETHYECKOro Marepuaja, a TakkKe U3YyYeHHS pealln3alui
TEJIEKOMMYHHKAIIOHHBIX 3a/1a4.
JInst ycHenmHoro mpoxoXKIeHNsT Kypca HEOOXOAMMO IMOCEIICHHE U KOHCIIEKTUPOBAHUE JICKIH, BHIOJHEHUE
MPAaKTUYECKUX 3aJaHUI U CAaMOCTOSTeNIbHAs paboTa ¢ JONOIHUTEIbHBIMH JIUTEPATYPHBIMU HCTOYHUKAMHU.

1. leau u 3apauu
Meap AUCUMNIMHBI

[TozHakoMHUTH 00YYAIONINXCS C OCHOBHBIMH BO3MOXHOCTAM IpHMeHEeHHs nakera Matlab m Simulink
JUTSL TENIEKOMMYHHUKAITUOHHBIX 3a/1a4.

3agauu AU CHUILIHHBI

* 3HAKOMCTBO C HHCTPYMEHTaMH MOJICIIMPOBaHUS MaTeMaTHieckux cucteM Matlab n Simulink.

» l3yyenne crmoco0OB KOMITBIOTEPHOTO MOJICITMPOBAHUS AITOPUTMOB M CHCTEM ITUPPOBON 00paboTKH
curHanoB B Matlab.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKNH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEICHHS

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccHOHABHOM eI TeTbHOCTH

00pabOoTKy HayYHO-TEXHUYECKOHN U (MJIIH)
TEXHOJIOTHYECKOH MH(OPMAIIMK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopMannun

[1K-4.1 3Haer ynciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh o N
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu




HPYMCHNMUU LD MULIVJIb3YCTMbIA MCT1UANK 1

[MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
METOIOB

OTHOLICHUS UCITIOJIB3YCMBbIX MOHATHUH B MOILCJ'IGﬁ

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATD:
. OCHOBBI MaTEMaTHYeCKOrO0 MOJCIMPOBAHUS W AJITOPUTMOB 00OpabOTKH JaHHBIX B CpEC
Matlab\Simulink.
. [IpyHIUIBI TOCTPOCHUS MOJCIH ¢ Y4ETOM OCOOCHHOCTEH Cpeasl MPOrpaMMHUPOBAHHMS
Matlab\Simulink.

* OcHoBsI u(poBoO 00pabOTKM CUTHANA B cpefe MoaenupoBanus Matlab\Simulink.
YMETh!
 IlpumeHsTH NOTYYEHHbIE 3HAHUS A7l 00paOOTKH HH(POBBIX CUTHAJIOB.
 [lpenocraBisaTs Tpaguueckue pe3yabTaTbl MaTeMaTuieckoro MojenupoBanus Matlab\Simulink.
» IIpumensars BcTpoeHHble QyHKUIuoHaN Matlab\Simulink nist permienust 3amad MozmenupoBaHUS U
MPOEKTUPOBAHUS TEIEKOMMYHHUKAIIMOHHBIX CHCTEM.
BIIAJICTh!
* ba3oBbIMU anropuTMaMu UGPPOBON 00PaOOTKU CUTHAIA.
* BcerpoennsivMu nHcTpymMenTamu Matlab\Simulink.

4. Coep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OcnoBsl pabotsl B Matlab 2 2
2 Pabora ¢ maccuBamu 2 4 6
3 Tumnbl faHHBIX U 00pabOTKa pE3yIbTaTOB 2 4 6
4 YuciieHHBIE METOBI 2 6 8
5 Hudposas o6padboTka curuana 3 8 11
MoaenbHO-OpHEeHTUPOBAHHOE
6 S 4 8 12
npoektupoBanue. Simulink
Nroro yacos 15 30 45
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. OcHoBsbl pabotel B Matlab

Matlab kak s3bIk porpammupoBanus. HazHauenne, 0cOOEHHOCTH BHYTPEHHETO YCTPOWCTBA CPEIlbI
MozenupoBanus. Pabora ¢ maTepdeiicom. [IpocTpancTBo nepemenHbix. [Ipocreiimme onepanuu u
nocrpoerue rpagpuka. Ckpuntsl. Tumbsl naHHBIX. BeTBieHue mnporpamMMsbl, JIOTHUECKHE THIIBI
naHHbIX. L{ukmel. @yHKouM U aHOHUMHBIE (yHKIUH. CIOCOOBI MOMCKa M UCIPABICHUS OLIMOOK
(oTmamguuK).



2. Pabora ¢ maccuBamMu

Co3nanne MaccuBoB. CrocoObl oOpamieHusi K aneMeHTaM MaccuBa. OOpaieHust K 93JIeMEHTY
MOZIMHOKECTBA MHOXKecTBa. Jlormueckas MHIEKCAlMs MacchBa. AHaln3 MaccuBa. MHOTOMEpHEIC
MaccuBbl. DnemeHTapHble (yHkimuu. Pabora ¢ KOMIUIEKCHBIMH 4HcnamMu. OnTHMH3anus Kojma ¢
y4€TOM 0COOECHHOCTH 53bIKa MOzieMpoBanusi Matlab.

3. Tumnel JaHHBIX 1 00pabOTKa Pe3yJIbTaToB

Knaccudukammst nanneix. PaGora ¢ cumBomamm u cTpokamu. CTpykrypwl.  Slueiikw.
[Monms3oBarenbckue knaccbl. [locTpoenne rpadukoB. J[ByXMepHble U TpEXMepHBbIE TpaduKy.
CocraBnenne onucanus rpaduka. VYmopapieHWE OKHaMH TpapuKOB H OCAMH KOOPIHMHAT.
HeckpuntopHast rpaduka. Coxpanenue rpadukoB. Padora ¢ daiinamu. UMmopt 1 sxcniopt ¢haiiios.

4. YnciaeHHble METOIbI

Pernienne cucreM NMHEHHBIX anreOpandecKWx YypaBHEHUH. PellieHWe HENMHEHHBIX YpaBHEHUE U
cucTteM ypaBHeHUH. UucienHoe uHTErpupoBanue u auddepenuuponanue. [Ipeodpazosanue Dypne.
Beictpoe mpeobpazoanne PDypre. Permienne nuddepeHIUANBHBIX CUCTEM YpPaBHEHHA U CHCTEM.
WnTepnonsinus u annpokcumanus. CUMBOJIBHBIC BHIYHCICHHUS.

5. Hudporas 06paboTka curHama

JuckperHble curHaibl. JleTepMUHUpPOBaHHbIE TUCKpETHBbIE CcHUrHanbl. CrydyailHble IUCKpETHBIC
cUrHaNbl. Z-nipeoOpazoBanue. CHeKTpaabHOE TPEACTABICHUE JUCKPETHBIX CHTHANOB. JlMcKpeTHoe
npeoopazoanne Oypre ([I1D). [Ipaktrueckoe npumenerue JI1D. CrEprka curHama mpyu IOMOIIH
JII®D. Cunres u ananm3 muppoBsix GuiasTpoB. KUX-punsrper. BUX-Gunsrpsr.

6. MoienbHO-OpUeHTHPOBaHHOE MTpoekTupoBanue. Simulink

Haznauenuwe, o0coOGHHOCTH BHYTPEHHETO YCTpPOWCTBA Cpeisl MojeiupoBaHus. Pabora ¢
untepgeiicom. CocraBneHHe MOIEIM HAa OCHOBE TOTOBBIX HMHCTpyMeHTOB  Simulink.
[Iporpammuo-omnpenensembie paguocuctembl (SDR). BHyTpeHHee yCTpOHCTBO M TEXHUYECKHE
xapakTtepuctuku. FM-npuémunka Ha 6aze SDR-RTL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTHH, BKIIOYask IEMOHCTPAIIHIO
Npe3eHTALUN.

B mporecce npakTHUecKUX 3aHATUH HCIIONB3YIOTCS IpOTpaMMHbIe akeTsl Matlab\Simulink.
[IpumMepsl pacueToB TUMOBBIX 334a4 TaKxKe MPUBOAATCS B cpeaax Matlab\Simulink.
[Iporpammuo-onpexnensiemas cuctema RTL-SDR.

AHTeHHOe 00opynoBanue 1t pabotsl Ha yactoTax 430 MI'w;

Matlab 2019b ¢ 1OCTYyIHBIMH MMaKEeTaMH

1. Communicational System Toolbox;

2. RTL-SDR Support from Communications Toolbox;

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. Liudposas cBa3b : TeopeTnueckne 0CHOBHI U MpakTHUeckoe mpuMeHeHue[ Teker] : [yue6. mocodue
it By3oB] / b. Ckisip ; [mep. ¢ anrin. E. I. I'po3st [u np.] ; mon pea. A. B. Hazapenko] .— 2-e u3z.,
uctp. — M. : Bunsamc, 2007 .— 1104 c.
2. OcHoBbl nn(poBoii 06padotku curnanos [Tekct] : B 3 u. : yueO. mocoOue st By30B / FO. A.
Pomantok ; M-Bo oOpazoBanus u Hayku Poc. @eneparum, Mock. pusnko-TexH. UH-T (TOC. YH-T .— M. :
M®TH, 2005 .— Y. 1 : CpoiicTBa 1 npeobpa3zoBaHus AUCKPETHBIX CUTHAIOB. - 2005. - bubauorp.: c.
326-327. - 700 7x3. - ISBN 5-7417-0144-2.



3. MATLAB u SIMULINK st pannounnxkenepos [Tekct]/B. I1. dpsikonos, -M., JIMK Tlpecc, 2016

JomnonHurensHas aureparypa

1. Hudporas o6padorka curnanos [Tekcr] = Discrete-Time Signal Processing : [yue6. mocobue as
By30B] / A. Onmenreiim, P. lladep ; nep. ¢ anr. mox pex. C. @. boera .— 3-e u3n., ucnp. — M. :
Texnocdepa, 2012 .— 1048 c.

2. MATLAB [Tekcr] / B. II. Ipsixonos - M.JIMK Ilpecc,2014

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCHMIIJIMHBI (MOTYJIs)

1.

http://lib.mipt.ru — anekrponHas 6ubmuorexa dusrexa

2. http://www.edu.ru — penepanbublii mopran «Poccuiickoe oOpazoBaHuey.

3. http://benran.ru — 6GuGIHOTEKA MO ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.

4. http://minsvyaz.ru/ru/documents/ — HOpMaTHBHO-IIPABOBbIEC JJOKYMEHTHI MUHHCTEPCTBA CBSI3U U
MacCOBbIX KOMMYHHKanuii Poccuiickoit @eaepanuu

5. http://www.itu.int/pub/T-REC/ — Pekomennannu Cextopa cTaHAapTU3ALUHU TEICKOMMYHHUKAIIUN
MexnyHapomIHOTO cor03a 31eKTpocBsi3u MCO-T

6. http://www.itu.int/pub/R-REC/ — Pexomennanuu CexTopa paguocBs3u MexIyHapoaHOTO COr03a
anekrpocsszu MC3-R

7. http://www.etsi.org/standards-search/ — crangaptsl EBponeiickoro HHCTUTyTa CTaHAapTH3aLUN
tenekommyHuKaruit ETSI

8. http://www.ietf.org/rfc.html/ — noxymenTh UH)XKeHEpHOU padoueii rpymmsl MaTepaer RFC IETF
9. https://www.mathworks.com/discovery/sdr.html/ - popym MatLab SDR

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

B mpornecce npakTHuecKrx 3aHATUN HCIIONB3YIOTCS MTPOrpaMMHbIe makeTsl Matlab.

[IpumMepsl pacueToB THUIOBBIX 3334 TaKXKe MPHUBOAATCS B cpene Matlab.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHHE Kypca TpeOyeT OONBLION caMOCTOSTENbHOW paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEOOX0AMMOe BpeMs 1Sl pabOoThI CTY/IEHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHJOBAaHHOM JIUTEPATYPBI,
npopabdoTKy yd4eOHOro Marepuana (10 KOHCIIEKTaM JIEKIUH, CEMUHApOB, y4eOHOW W HaydyHOU

JUTeparype);

pemCHUC 3a1a4, MMpCAjyIaracMbIX CTYACHTAM Ha JICKIUAX U MMPAKTUYCCKUX 3aHATUAX,
BBIIIOJIHCHHUC pa60T B BI:I6paHHBIX nporpaMMHBIX CpCaax,
IOATrOTOBKY K KOHTPOJIbHBIM, CAMOCTOATCIIbHBIM pa60TaM n T€CTaM.

PYKOBO):[CTBO U KOHTpPOJIb 3a CaMOCTOSITCIIEHON pa60T0171 CTyACHTA OCYHICCTBJIACTCA B PE3YJIbTATC
aHaJIn3a UTOIr0OB KOHTPOJIbHBIX, CAMOCTOSATCIIbHBIX pa60T, a TaK)XXC MHANBUAYAaJIbHBIX KOHCYJII)TaHI/Iﬁ.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH
KYpC: 3
KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: K.K. SIncuToB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesymbrare w3ydenus amcuuiuiHbl «MATLAB/Simulink  m1st  TelneKOMMYHHMKAIIMOHHBIX — 3a7awdy»
00yJarouics JTOIDKEH:

3HATh:
. OCHOBBI MaTEeMaTH4YeCKOr0 MOJCIMPOBAHUS W AJITOPUTMOB 0OpabOTKH JaHHBIX B CpPEC
Matlab\Simulink.
. [IpyHIUIBI TOCTPOCHUS MOJCIH ¢ YYETOM OCOOCHHOCTEH Cpeasl MPOrpaMMHUPOBAHHMS
Matlab\Simulink.

* OcHoBsI u(poBoi 00pabOTKM CUTHANA B cpefe MoaenupoBanus Matlab\Simulink.
yMeThb:
 IlpumeHsTH MOTYYEHHbIE 3HAHUS A7l 00paOOTKH HH(POBBIX CUTHAJIOB.
 [lpenocraBisaTs Tpaguueckue pe3yabTaTbl MaTeMaTuieckoro MojenupoBanus Matlab\Simulink.
» IIpumensars BcTpoeHHble QyHKUIMOHAN Matlab\Simulink nist permienust 3amad MozmenupoBaHUS U
MPOEKTUPOBAHUS TEIEKOMMYHHUKAIIMOHHBIX CHCTEM.
BJIA/IeTh:
* ba3oBbIMU anropuTMaMu UGPPOBON 00PaOOTKU CUTHAIA.
* BcerpoennsivMu nHcTpymMenTamu Matlab\Simulink.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B kypce umMerorcss HA0Op MPaKTHUECKUX 3aJaHH, B PE3YyNbTaTe BBHITOIHEHUS KOTOPHIX O0YyYaroIIuiics
[OJIy4aeT OLIEHKY.

Tembl NpakTUYECKUX 3aaHUM:




3HakoMcTBO ¢ Matlab.

Paborta ¢ MmaccuBamu.

Pabora ¢ paznnuabiME THIaM# JaHHBIX. OOpabOoTKa MOTYYEHHBIX PE3YIBTATOB.

UuciieHHbIE METO/BI.

Hudposas o0padoTka curaana. O06padoTka aynuodaiina. CriekrpanbHas 00paboTKa cUTHaAIA
MoenbHO-OpHEeHTUPOBaHHOE MpoeKkTupoBanue. Simulink.

SDR. IToctpoenne FM-npuémunka ¢ npumenenneMm RTL-SDR

NSk L=

3a Kax10€ 3a/1aHue CTY/ICHT MOJTy4aeT OI[CHKY B COOTBETCTBHH C TaONHUIIEH KpUTEPHUS OLICHUBAHHUS.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

. Matlab kak sI3bIK IPOrpaMMHPOBAHUSI.

. Hasnadyenune, 0coOOEHHOCTH BHYTPEHHETO YCTPOUCTBA CPelbl MOJACINPOBAHHUS.
. IlpoctpancTBo nepemeHHbIX. [Ipocrelime onepaunu 1 MocTpoeHue rpaduka.
. Cxpunrsl. Turbl JaHHBIX.

. BeTBiieHue nporpamMmsl, JIOTHY€CKHE TUIBI JaHHBIX. L{UKIIBL.

. OyHKIUM 1 aHOHUMHBIE (PYHKITUH.

. Croco0Obl MOUCKa U UCTIPABICHUS OLIHOOK (0TI T4HK).

0NN N bW~

. Co3maHne MacCHBOB.

9. Croco0sl oOparieHus k aneMeHTaM MaccuBa. OOpalieHns K 3JeMEeHTY TIOAMHOXXECTBA MHOXKECTBA.
10. Jlorngeckas MHAEKCAITUS MacCHBa.

11. Ananu3 MaccuBa. MHOTOMEpPHBIE MACCHBBI.

12. DnemenTapHble QyHKIHH.

13. PaboTa ¢ KOMIIIEKCHBIMH YHCIaMHU.

14. OnTuMu3anus Koja ¢ y4€ToM 0COOCHHOCTH S3bIKa MozienpoBanus Matlab

15. Knaccudukarus ganapix. Pabora ¢ cuMBoIaMu M CTPOKaMHU.

16. Crpykrypsl. Sueiiku. [loap30BaTenbcKue KIacchl.

17. Mloctpoenne rpadukoB. /IByxmepHble u TpéxMmepHbie Tpaduku. CocTaBIeHUE OMKUCAHUS TpaduKa.
VrpaBneHne okHamMH TpaduKoB M OcsMH KoopauHar. JleckpunropHas rpaduka. CoxpaHeHHE
rpa¢ukoB. Pabora ¢ daitnamu. UmMnopt u sxcropt ¢aiiios.

18. Pemenne cucreM IMHEHHBIX anreOpanyecKuX ypaBHEHHH.

19. Penienre HeNMMHEWHBIX YPaBHEHHUE U CUCTEM YpaBHEHUH.

20. YucneHHoe uHTErpupoBanue u nuddhepeHupoBaHue.

21. Ilpeobpazosanue @ypone. beicTpoe nmpeodpazoBanue Dyphe.

22. Pemenne nugepeHnnaibHbIX CUCTEM YPaBHEHUH U CUCTEM.

23. aTepnionsuus U anmpoKCUMAaIIus.

24. CUMBOJIbHBIE BEIYUCTICHUS

25. JluckpeTHble curHaibl. JleTepMUHIpOBaHHBIE JUCKPETHBIE CUTHAJIBI.
26. CnyyaiiHple TUCKPETHBIE CUTHAIIBI.

27. Z-npeobpazoBaHue.

28. ChekTpanbHOe MpEJCTaBICHHE TUCKPETHBIX CHTHaIOB. JluckperHoe mnpeoOpazoBanue PDypbe
(AI1D). ITpaktuueckoe npumenenue AI1D. Ceéprka curnana npu nomouiu AI1D.

29. Cunres u aHanu3 1uppoBeix Guiasrpos. KUX-dunerpel. BUX-punerpsr.

30. HasnaueHme, 0cCOOEGHHOCTM BHYTPEHHEIO YCTpPOWCTBa cpeisl MopeiaupoBanus. Pabora ¢
nHTephencom.

31. CocraBieHne MO/IeIN HA OCHOBE TOTOBBIX HHCTPYMEHTOB Simulink.

32. IIporpammHo-omnpenensiembie paguocucteMbl (SDR). BHyTpeHHee ycTpOWCTBO M TeXHHUYECKHE
XapaKTEPUCTHKH.

33. FM-npuémuuka Ha 6a3e SDR-RTL.

Kputepun oniennBanus



Onenka otnmuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
DIyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUIUIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM NPUMEHATh UX Ha MPAKTHKE MPH
pEIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.

Onenka oTinyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUSl yueOHOM mporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUH KOHKPETHBIX 3a/1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 33124, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOIyUYeHHbIE 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTAaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM I10CIEeOBAaTENbHOCTH B H3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyJOBJIETBOPUTENIFHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIel 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJMyYCHHBIE 3HAHHS NP PEIICHUN
TUTOBBIX 3a]a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABIsETCS CTYHOCHTY, KOTOpPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHMIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHMpoBaHHBIA 3a4€T BBICTABISACTCS IO pe3yJbraTaM 3alluTbl NPAKTUUYECKUX 3aJaHUN B
COOTBETCTBUH C TaOIHIIEH KPUTEPUN OLICHUBAHMS.



