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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenstMmu  ocBoeHHs Y4YeOHOM JUCHMIUIMHBL (Monyisl) «MareMaTtudyeckoe
MOJIETTUPOBAHUE CHCTEM U MPOIIECCOBY SIBISIFOTCSI:

-Pacckazate cTymeHTamM O MPUHIMIAX MAaTEMaTHYECKOTO0 U MMUTAIMOHHOTO
KOMIBIOTEPHOT'O MOJICIUPOBAHMSI, TOCTAHOBKM CTaTUCTUYECKOTO IKCIEPUMEHTA U
00pabOTKM CTATUCTUYECKUX JAHHBIX — PE3YJbTATOB MOJEIMPOBAHUS, a TaKXKe O
OPUMEHEHUN  KOMIIBIOTEPHOTO  MOJEIMPOBAHUS B  PA3JIMYHBIX  00JACTSIX
JESATEIIbHOCTH K.JI. TPAHCIIOPTA, KaK KPYITHOT'O IPOMBIIIIEHHOTO TPEAIPUSATHS.

3anauu:

-ChopMupoBath y CTYACHTOB HAaBBIKM TPOBEACHUS HWMHUTAIMOHHBIX
KOMIBIOTEPHBIX IKCIEPUMEHTOB, @ TAK)K€ HABBIKU TOJb30BAHUS MPHUKIATHBIMUA
nporpammubiMi  nipoayktamu  (GPSS  World, Mathlab/Simulink, Engee) nns
UMUTAILIMOHHOTO MOJEIUPOBAHUS.

-IloAroToBUTH  CTYJEHTOB K  BBINOJHEHUIO CIEUUANbHBIX  Pa3/esioB
JUIUIOMHOTO MPOEKTUPOBAHMS, MPEANONIAralouMX UMUTAIMOHHOE MOJIEIUPOBAHNE
CUCTEM U TIPOIECCOB B CHUCTEeMax oOOecHnedyeHus JBUKEHHUS I[O€370B Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

@dyHaMEeHTallbHAsg TOATOTOBKA CTYJEHTOB oOecreunBaeTcs B 00JacTu
MaTEeMaTHYECKOTO U KOMITBIOTEPHOTO MOJETHPOBAHUS TPOILIECCOB U  CIOXKHBIX
CHCTEM C BO3MOXKHOCTBIO NMPUMEHEHHS TIOMYYEHHBIX 3HAHUN JJIST MOJACTUPOBAHUS
CUCTEM U TIPOLECCOB B CHUCTEeMax OOECHeYeHMsI [JBUKEHHsS II0€3/]0B Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

Ilepeuenp GopMUPYEMBIX PpeE3yJbTAaTOB OCBOSCHHS 00pa3oBaTeIbHOMU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemaTh MHXXEHEpHbIE 3aJadyd B MPO(EeCcCHOHATBHON
JEATEIIBHOCTH C UCIOJIb30BaHUEM METOJIOB €CTECTBEHHBIX HAyK, MaTE€MaTUYECKOTO
aHajau3a U MOJICJIMPOBAHUS;

OIIK-10 - Criocoben hopmMynupoBaTh U peliaTh HAYYHO-TEXHUYECKUE 3a/1a9U
B 00Js1acTH cBOEH NpodecCuoHaIbHOM eI TeTbHOCTH;

IIK-5 - Cnocoben mpoBOIUTh, HA OCHOBE COBPEMEHHBIX HAYYHBIX METOJ/IOB, B
TOM YHCIIE TPU HCIOJIH30BAaHUU WH(MOPMAIIMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHH,
UCCIICIOBAHUS BIUSIOMINX (PAKTOPOB, TEXHUYECKUX CHUCTEM W TEXHOJIOTHYECKHUX
MpOIIECCOB B 00JIACTM  IPOCKTUPOBAHMSI,  OIKCIUTyaTallMd, TEXHUYECKOTO
00CITy>)KUBaHUS U PEMOHTA 0ObEKTOB CUCTEMbI O0ECIICUCHUS IBUKEHUSI TIOE3/I0B.



OOydenne 1O JUCHUIUIMHE (MOAYNIO) MpPEAINoJaraeT, 4ro MO €ro
pe3yiibTatam oOydJaromuiics Oyier:

3HaTh:

- OCHOBBI BBICIIEH MaTEMaTHUKHA, MaTEMaTHYECKHE METOObl U MOIEIU
OMMCAHWS TEXHUYECKUX CHCTEM M YCTPOWCTB, OCHOBHBIC TIOHSTHS W 3aKOHBI
€CTECTBEHHBIX HayK; (yHIaMEHTaJdbHBIC IOHATHA B O00JIACTH MOACIUPOBAHUS
CIIOXHBIX CHCTEM, METOJbl pEIICHUS WHKCHEPHBIX 3a7a4y Ha  OCHOBE
MaTEeMaTUYECKOTO aHaInu3a U MOACIUPOBAHUS

- OCHOBHBIC MCTOYHUKH TIOJyYCHHS HAyYHOH HH(POPMAIIMH, HCIIOJIb3yEeMbIS
JUISL TIPOBEJICHHMSI ITIOMCKa M OTOOpa HMH(OPMAIMH, OCHOBHBIC IEPCIEKTHBBI
pa3BUTHS HAyKU U TEXHUKH B 00J1aCTH MPOdEeCCHOHATBHOM JeATCIbHOCTH

- COBPEMCHHBIE HAydHbIE METOJBI, B TOM WYHCIEC HWH(PpOPMAIMOHHO-
KOMITBIOTEPHBIC TEXHOJOTHH; DJIEMEHTHYIO 0a3y, TEPMUHOJIOTHIO M YCJIOBHBIC
0003HaYEHHUS B COOTBETCTBYIOIICH 00aCTH MPOSKTUPOBAHUS

YMmerThb:

- IPUMEHATh MaTeMaTHYCCKHE METObl M MO IIPU ONMMCAHHWH, aHATU3E U
pelIeHUH TPAKTUUSCKUX 3aJ1ay; peniaTh MHKCHEPHBIC 3a71a4u B MpodecCuoHaIbHOM
JESATEIIBHOCTH C UCTIOJIb30BAHUEM METOOB €CTECTBEHHBIX HaYK.

- CaMOCTOSITEIbHO TMPOBOAWTH IMOUCK WH(GOpPMAIIMU HA 33JJaHHYI0 TEMY C
MOMOIIBIO  Pa3JIMYHBIX BHJOB HMCTOYHHUKOB (OTEUYECTBEHHBIX M 3apyOeKHBIX
HAayKOMETpHUYECKUX 0a3, MaTeHTHBIX 0a3); (GOpMyIHpOBATH 33a4H MCCIIEIOBAHUA,
BBEIOMPATH METOBI U CPEICTBA MIX PEIICHHMS

- MPOBOAMUTH MCCJCAOBAHUS BIUSIONIUX (PAKTOPOB, TEXHHYECKUX CHCTEM H
TEXHOJIOTUYECKUX TMPOIECCOB B 00JaCTH TMPOCKTUPOBAHHUS, JKCIUTyaTaIluH,
TEXHUYECKOTO OOCIy)XKMBaHHS M PEMOHTa OOBEKTOB CHCTEMBI OOECIICUCHHUS
JBIDKCHUS TI0€3/10B; (hOPMYJIHPOBATh MaTEMAaTHUECKHE MOJICIIM Ha OCHOBE aHaJIM3a
MIPOU3BOICTBEHHON HHPOpMAITUU

Baaners:

- METOJaMH MAaTeMaTHYeCKOro aHaliu3a W MOJEIHMpPOBaHUA B OOBEME,
JOCTaTOYHOM  JUISl  pPELICHHs] MHXXEHEPHbIX 3aJady B  MNpodecCHOHATbHOU
JeSITEIbHOCTH; HaBBIKAMHM TI'PaMOTHOTO BbIOOpa cHocoda M METoAa pelIeHUs
NOCTAaBJICHHOW  3ajjaud, CIIOCOOHOCTBIO apryMEHTHPOBAaHHO  3alMIATh U
00OCHOBBIBaTh BHIOPAHHBIE METObI UCCIIEOBAHUS

- HaBbIKAMHU aHaiM3a M oTOOpa HaljeHHOW uHdOpManuu, o(opMICHUS
HAYyYHO-TEXHWUYECKONH HHQOpMAINK, HAaBBIKAMU pEIICHUS HAYYHO-TEXHUYECKUX
3a/1a4 B 00J1aCTH cBOEH NMPoheCCUOHAIBHOU JIeSITEIbHOCTH

- HaBbIKaMU aHaJIM3a U ONTUMHU3ALUU TEXHOJIOTMUYECKUX MPOIIECCOB B 00JIACTH
OPOEKTUPOBAHUSA, OSKCIUIyaTallud, TEXHUYECKOrOo OOCIy)XMBaHUSI U PpPEMOHTa



OOBEKTOB CHCTEMBI OOECIEYCHHS [BIDKCHHS TII0€3I0B C IICJIbI0 TOBBIIICHUS
3 PEeKTUBHOCTH TTPOU3BOJICTBA

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOYJIA).

OO6miast TpyAOEMKOCTh JUCHUMIUIMHBI (MOIyJis) cocTaBiaser S5 3.e. (180
aKaJeMHYEeCKHX Jaca(oB).

3.2. OOwvem mucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢  IENarorTMYeCKUMH  pabOTHHKaMu W (WIHM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeNIbHOM NpOrpaMMbl HA UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YICOHBIX 3aHATUM:

Konnuectso yacos
Tun y4eOHbIX 3aHSTHIT Cemectp
Bcero

Ne7 | Ne8

KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 90 48 42
B ToMm gmncne:

3aHATHUS JEKIIMOHHOTO THUIIA 30 16 14

3aHATHSI CEMHUHAPCKOTO THIIA 60 32 28

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0y4arolmuxcsi ¢
MeJaroru4ecKuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeIbHON  MpPOTPpaMMBI  HA  HMHBIX  YCJIOBHSX, TIPH  TMPOBEIACHUHU
IPOMEXKYTOUHOM aTTecTanuu cocTaBiseT 90 akageMuueckux Jaca (oB).

3.4. ITpu oOy4eHn” MO UHIUBUIYAIBHOMY y4eOHOMY ITIaHy, B TOM YHCIIC IIPU
YCKOPEHHOM OO0y4Y€HHUU, 00bEM NHUCIMIUIMHBI (MOJYJIS) MOXET OBITh peajnu30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON pabOThl 00yJaronIuxcs, a Takke B (opme
KOHTaKTHOM paboThl OOyYaromuxcsl C MeAarornuecKuMu pabOTHUKAMH M (WJIN)
JUIAMH, TIPUBJICKAEMBIMHM K pealu3auy 00pa30BaTEIIBHONW MPOTrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH MPOBEJCHUN TIPOMEKYTOUHOH aTTECTAIIHH.

4. ConepxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIHOHHOTO THUIIA.



TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

OcHOBHBIE TCPMHHBI U OIMPCACIICHUA B TCOPUU MATCMATHUYCCKOI'0 MOJACIMPOBAHMA.
PaCCManI/IBaeMLIe BOIIPOCHI:

- TCpPMHUH «MaTEMAaTU4€CKOC MOJACIIUPOBAHUCH . HNmurammonnoe KOMIBIOTEPHOC MOJACIUPOBAHUC U €TO
MPaKTUICCKOC MPUMECHCHHUC

CHOCO6BI pcaji3aniii MaTEMaTHICCKUX MO,Z[GJ'IGI\/'I CHUCTEM U IIPOLECCOB
PaccMaTpuBaeMbie BOIPOCH:

- OCHOBHBIE MOHSTHSI TEOPUH MO/ICTHUPOBAHUS

- OCHOBHBIE THIIBI MATEMATHYECKUX MOZEINEH

- IPUHIIMIBI TOCTPOCHUSI MATEMATUYECKON MOJIEITH

- SI3BIKK MOZETHpoBaHus cucteM u npoueccoB (MATLAB, GPSS)

OCHOBHBIE TEXHOJIOTUH HMHUTAIIUOHHOI'O MOJCIUPOBAHUA
PaCCManI/IBaeMLIe BOIPOCHI:

- CIIOCOOBI pceaiusaliyi MaTCMaTUYCCKUX MOJIeNIed CUCTEM U IMpo1EeCCOB
- MIOHATHUEC CTATUCTUYCCKOI'O SKCIICPUMEHTA

- obiactu MNPpUMCHCHUA U KJ'IaCCI/ICI)I/IKaL[I/Iﬂ HUMHUTAITUOHHBIX MO,Z[CJIeﬁ

MonenupoBanue ciiydyailHbIX (pakTOpOB
PaCCManI/IBaeMHe BOIIPOCHI:

- yIIpaBJICHUC MOJACIIbHBIM BPEMCHEM

- BUABI IPCACTABJICHUA BPEMEHU B MOICJIN
-MOJACIIUPOPBAHUC C TIOCTOSAHHBIM IIAroM
-MOJCIIUPOBAHUC T10 0COOBIM COCTOSIHHSIM

MOI[GJ'II/IpOBaHI/IC MmapaJuiCJIbHBIX ITPOLICCCOB.
PaccmaTpuBaemble BOIIPOCH:

- BUZIBI ITAPAJUIEIIBHBIX TIPOLIECCOB

- pa3pa0oTKa M peanu3anus KaJeHaaps COOBITHI

HJIaHI/IpOBaHI/Ie MOZACIIBbHBIX OKCIICPUMEHTOB
PaccMarpuBaeMble BOIIPOCHL:

- IJIAHUPOBAHHUE MOJICIIBHBIX IKCIIEPUMEHTOB

- CTPaTern4YecKoe U TAKTUYECKOE TNTAHUPOBAHUE
-pa3paboTKa IJIaHa MOJIEJIbHOTO IKCIIEPUMEHTA

O6paboTka 1 aHaIu3 pe3yIbTaTOB MOJICTUPOBAHUS
PaCCManPIBaMBIe BOIPOCHI:

- OLICHKa KadyeCcTBa HMHTaHHOHHOﬁ MOJCIN

- KpUTCPpHUU COIIaCus

- OLICHKA BJIMAHUA U B3aUMOCBA3HU q)aKTOpOB

CereBoe MOZETMPOBAaHNE

PaccmarpuBambie BOIPOCHL:

- noHsTHe o ceTsax Ilerpu

- ¢popmanbHOe onucanue cereit [letpu

- packparieHHsle cetu [letpu

- IpUMEHEHNE anmnapara cerei [leTpu B IpakTHYECKOM MOJEIUPOBAHUH

CraTtucTHYecKui aHaInu3 B UMUTAIIUOHHOM MOACIIUPOBAHUN
PaccmarpuBamMble BOPOCHI:

- 0THO(AKTOPHBIA U MHOTO(AKTOPHBIN AUTIEPCUOHHBIN aHAIN3

- noA00p MapaMeTpoB pactpeneneHuH

10

HepCHCKTI/IBBI Pa3BUTHUA UMUTALITUOHHOT'O MOJICIITUPOBAHUA
PaccmarpuBambie BOIIPOCHI:
- 001aCTH IPUMEHEHHsI UMUTAIIMOHHOTO MOJICIMPOBAHMS B HAYYHBIX MCCIIEIOBAHHUAX U HH)KEHEPHBIX

obnacTtsx
- koH(pepenuus UMMO/]




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/11
- IEPCIIEKTUBHBIC HAITPABJICHHS U NHPOPMAIIMOHHBIE TEXHOJIOTUH B 00JaCTH HMHUTAIIMOHHOTO
MOJICITUPOBAHUSI
11 |CucremMHbIi aHATM3 B MOACIIUPOBAHUN
PaccMaTpuBaMbie BOMPOCHI:
- IOHATHE O CHCTEMHOM TI0JIX0/Ie, CHCTEMHOM aHAIIN3¢ M CHCTEMHOM HCCIICJOBAHUH B HMHUTALHIOHHOM
MO/ICTTMPOBAHUH CIIOKHBIX CHCTEM
- BU/IbI UMHUTAIIMOHHOTO MOJICTUPOBAHHMS CJIOKHBIX CUCTEM: CUCTEMHAsI TMHAMUKA, TUCKPETHO-COOBITUITHOE
MO/ICTTMPOBAHUE, AMHAMUYECKUE CHCTEMBbI, areHTHBIE MOJICITH
- mapajiurmMa CUCTEMHOW INHAMUKHU
- YPOBHH a0CTparupoBaHus UMHTAIIMOHHON MOJIEIH OT PeabHOWM CHCTEMBI
12 COBpeMeHHBIC CHUCTEMBI U ITPOTpaMMHBIC KOMILJIEKCHI AJII UMUTALITMOHHOI'O
MOACIIUPOBAHUA CIIOXKHBIX CUCTEM
PaccMaTpuBaMbie BOMPOCHT:
- CPaBHUTEIIBHBII aHAJIU3 ccTeM MoJeaupoBanus Matlab u Engee
- cucteMa Mojenuposanus AnyLogic
4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
JlaGopatopHbie pabOThI
Ne
i HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue
1 |Msyuenwue cpenpl moaenupoBanus Matlab/Simulink u (wm) cpensr MomenupoBanus Engee
W3yuaroTcsi OCHOBHBIE KOMIIOHEHTBI CPE/Ibl MOICTUPOBAHHS, PYHKIIUH, OUOITHOTEKU OIOKOB,
MOJIB30BATENILCKHAEC MEHIO, BBIBOJ PE3YIIBTATOB MOICTUPOBAHUS
2 |Pabota B pexuMe MPSIMBIX BBIYUCICHUI
IIpocThie pacu€Thl, pelCHUE CUCTEM JTHMHEHHBIX alreOpandeckux ypaBHECHHUH, BEIYHCICHHIE
MOJIBT30BATENBCKUX (DYHKIHUH, MATPUUHBIE BEIYMCICHUS
3 |Pabora B pexxumMe mporpaMMUpOBaHHS
CranjaptHbie pyHKIUU CPEbl MOJCITHUPOBAHUS. DIEMEHThHI IPOrpaMMUpoBanus. [I[porpaMMa CKpHIT U
nporpamma ¢yskius. [Tporpamma popMupoBanus U 00pabOTKH CUTHAIIOB B PEXKHUME CKPUIITA
4 |I'padmueckue GyHKIUU
JIByxmepHas u TpexmepHas rpaduka. Ilonydenue rpaukoB CMOAETHPOBAHHBIX CUTHAIOB
5 CDOpMHpOBaHI/Ie u o6pa60TI<a CHUT'HAJIOB B PCIKUME 0JI0YHOTO MOACIINPOBAHUA
bubmnorexu 0710k0B 171t GOpMUPOBAHHS U 0OPAOOTKH CUTHAIOB. MOIeIMPOBAaHHE CUTHAJIOB C 33 JaHHBIMU
XapaKTEePUCTUKAMHE
6 |MopaenupoBaHHe CHCTEM MacCOBOTO OOCITYKUBaHUS
Bubmmoreka SimEvents. MonennpoBaHue npocTeiiieii OqHOKaHAIBHON CHCTEMBI C 0UepeIbio.
MoenupoBaHne MHOTOKaHAIbHOW CUCTEMBI HA OCHOBE HAKOIUTEIISI M HA OCHOBE OJIHOKAHAIIbHBIX YCTPOHCTB
7 |MopaenupoBaHUe MapIIpyTa 3asBKH
Bbnokn g MapmpyTu3anuy 3a8BKA. ATTPHOYT «IIyTh» 3asBKH. I1aTTEpHBI 111 MOAECTUPOBAHNS TOCTYILICHUS
1 00CITyXMBaHHUS 3asBKU CO CIIyJailHBIM pactrpeneneHueM. Mozens IBHKEeHUS Ha IepeKpETCKe
8 |MopaenupoBaHe IPHOPUTETHOIN CHCTEMBI
ATTpHUOYT «IIPHOPUTETH3AABKH. MO/I€)Ib IPHOPUTETHOTO OOCITYKUBAHKS B CUCTEME C IBYMsI TUIIAMH 3asBOK
9 |MouenupoBaHue MPOU3BOJACTBEHHOTO MpoIIecca
MoenupoBanne MHOTO(a3HOM cucTeMbl 00CTykuBaHus. Peruukanus 3asBok PacnpeenieHue moTokoB
3asBOK 10 (hazam o0cmykuBaHus1. MoJieb COOPOYHOTO Iexa
10 |MmMuTanmoHHas MOJETH AJISl aHANM3a CrieKTpaibHOM 3 dextuBHOCTH BPSK

B xoxe naboparopHoit pabotel Mogenupyetcs npoctas cuctema [ICPC ¢ BPSK u ananusupyetcs ee




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

CHeKTpibHAs 3PPEKTHBHOCTH

11

NmuTaninonHas Moaeb JAJisl U3y4eHUs Ha3HAUYCHUS U B3auMoiecTBus 35eMeHToB [{CPC

COBPEMEHHBIX CHCTEeM U(PPOBOI paIuOCBI3U
B xone naboparopHoii paboThI TPOU3BOANTCS U3yUEHHE Ha3HAUEHHs 1 B3aumoeiicteust anemenToB LICPC;
M3ydeHHe Crioco0O0B OIEHKH KadecTBa rnepenadn nadopmarmn B LICPC

12

I/IMI/ITaI_[I/IOHHaH MOZCIIb IJId U3YYCHHUA ITPUHIUIIOB ITOCTPOCHHA COBPECMCHHBIX CUCTEM

U pOBON PaTUOCBSI3U
B xone mabopaTopHOii pabOThI MPOU3BOIUTCS H3YIEHHE METOIOB M CPEJICTB OLIEHKH IOMEX0YCTOHYHUBOCTH
LCPC ¢ BPSK B kanane ¢ MCU u GenbiM mrymom

13

Nmurtanmonnas moaenb «CkpeMOMpoBaHue MU(PPOBBIX CUTHATIOBY
B xone naboparopHoii paboThl MPOU3BOIUTCS H3YUEHHE IPUHIMIIA PabOTh CKpeMOIepa 1 OLieHKa
3¢ PEKTUBHOCTH CKPEMOIMPOBAHMS.

14

I/IMI/ITaIII/IOHaﬂ MOZACIb 1A UCCIICAOBAHNA MCTOJO0B MOAYJISINUU B CUCTEMAxX COTOBOM CBSI3H
crangapra GSM
B xone mabopatopHOii paboTH Ipou3BoaUTCs U3ydeHue mpuHImmoB Moayrimun FSK, MSK n GMSK;

aHanmu3 crekrpanbHoi 3¢ dexruBHOCTH FSK, MSK 1 GMSK; m3mepenne momexoycroianocta FSK, MSK u
GMSK

15

NMutannroHas MOJENb 17151 UCCIIEI0BAHMS YCOBEPIIEHCTBOBAaHHBIX MeTO0B QPSK

B xozxe nabopatopHoit paboTs! npousBoautcs usydenue npunnunos QPSK, OQPSK u DQPSK; ananu3
cnekTpanbHoii apdektrBrocTH QPSK, OQPSK 1 DQPSK; n3mepenune nomexoycroitunBoctu QPSK,
OQPSK u DQPSK

16

Nmurtanmronas Moensb 1 uccienoBanus nomexoycroitunBoct LICPC B kanaine ¢

3amupanusiMu Pasest
B xone nabopaTopHoii paboThl MPOU3BOAUTCA N3YUEHHE MPUIMH BOZHUKHOBeHUs 3aMupanuii B [ICPC u
uccienoBanue nomexoycroitunBoctu [ICPC B kaHane ¢ 3aMUpaHUsIMU.

17

HWMuTanoHnas MOJENb AJ1 UCCIEI0BaHMS HOMeXOYCTOﬁqHBOCTH ]_[CPC B KaHaJIC C

3amupanusamu Paiica
B xone mabopaTtopHOii pabOTHI IPOU3BOIUTCS U3ydeHIE IPUIHH TosBIeHUs 3amupannii B LICPC; onenka
nomexoycroiunBocTtu cucteMsl cBsi3u ¢ BPSK B kanane ¢ AWGN u 3amupanusimu Paiica.

18

NmMurtanmonast MOJeNb 17151 UCCIIEI0BAHMS TTIOMEX0YCTONYMBOCTH cucTeMbl cBsizu ¢ BFSK B

KaHaJIe ¢ 3aMUpaHusIMu Penes
B xone nabopatopHoit paboThl MPOU3BOIUTCS U3yUEHHE MPUIMH BOZHUKHOBeHUs 3amupanuii B LICPC u
uccnenoBanue nomexoyctoiunoctu LICPC B kaHane ¢ 3aMUpaHUSIMH

19

I/IMI/ITaHI/IOHaﬂ MOZCIb UIA UCCIICAOBAHNS BIIMAHUS ITIAPAMETPOB KaHajla CBA3U Ha HCPC
B xoj¢e 1ab0paTopHOii pabOThI IPOU3BOUTCS UCCICIOBAHNE BIMSHIS MEKCUMBOJILHON HHTEP(EPCHIINU Ha

OMeX0ycToMunBOCTb cucTeMbl cBsi3u ¢ BPSK B kanane ¢ AWGN u nu3mepeHune sHepreTuueckon
s dexruBHOCTH BPSK B Kaname c AWGN.

20

Nmurtanronast Mojienb Ajisi U3ydeHus: IPUHIUIIOB (POPMHUPOBAHMS CIIEKTPa

MoaynupoBanHoro curaana B [ICPC
B xone nabopatopHoit paboThI MPOU3BOIUTCS U3yUEHUE MPUHITUIIOB (HOPMHUPOBAHHMSI CIIEKTpa
MoynupoBanHoro curHana B LICPC

4.3. CamocrosiTenbHas paboTa 00y4aroImuxcs.

/o

Bun camocrositensHoM paboTh

N3y4eHne AOMOIHUTENBHOMN JIUTEPATYPhI




No .
Bun camocrositensHOM paboTh

/11

2 |[logroroBka K 1abopaTopHBIM paboTam

3 |lloaroroBka K MPOMEXYTOUHOM aTTecTaluu

4  |mOArOTOBKA K TEKYILEMY KOHTPOIIIO

5 | [loaroroBka K MpOMEKYTOYHOU aTTECTALIUU.

6 | [ToarotoBka K TEKyIieMy KOHTPOJIIO.

5. IlepeueHp wW3AaHUH, KOTOPBIE PEKOMEHIYETCS HMCIOJIb30BaTh IPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Ne
/ bubnuorpapuyeckoe onrcanue Mecro nocryna
n/n
1 | MaremaTuueckoe MOJICTUPOBAHUE https://znanium.ru/catalog/document?id=436739

TexHuueckux cucrem Tapacuk B. I1.
VYyeouuk HUL[ UHOPA-M - 592 c. , 2024

2 | MaremaTrueckoe MOJIeTIMpoOBanue B cpee | https://znanium.ru/catalog/document?id=415616
MathCad. Joaraues H. 1. YueGno-
METOInYECKOoe u3nanue Poccuiickuii
YHUBEPCUTET TpaHcnopTta - 33 c., 2018

1 | DnekTpuueckoe MoaeNUPOBaHUE https://znanium.ru/catalog/document?id=416057
¢dbuznveckux nporeccoB YaBuanuaze . /1.
Y4yeOHOo-MeTOAuYECKOE H3IaHNE
Poccuiickuii yauBepcureT TpaHcnopra - 21
c.,2018

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX ©0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BAThCS TIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

1. http://padabum.com/d.php

2. ITouckosrle cucteMsl : Y andex, Mail.

3. TlpodeccuonanpHbiii cait Engee.com/ mgoKyMeHTaIusi IO CHUCTEME
MoienupoBanus Engee

7. lIlepedyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PacHpoCTPaHsIEMOro
IPOrpaMMHOr0 OOecredYeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHMSI TUCIIUTTUHBI (MOYJIs).

[TakeTs! oducHBIX Iporpamm B cpeae Windows.
Cucrema monenupoBanusi Mathlab/Simulink, Bepcuss He Hmxe 2023rona,
munen3us PYT;




Cucrema monenupoBanus Engee, Bepcus He Huxke 2023roaa, munensus PYT

8. Omnwucanue MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYILECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

[IK, nopxiroueHHble K ceTH VIHTEpHET, B KOJMYECTBE, JIOCTATOYHOM JUJIS
paboThl yueOHOM IpYMIIbl, C YCTAHOBJICHHBIM Ha HUX MPOTrPaMMHBIM 00€CIICUCHHEM
U3 1.7; crernuaibHoe 000pyioBaHUE HE TpeOyeTcs.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3auer B 7, 8 cemecTpax.

10. OueHouHbIE MaTEpUAIIBI.

OneHoYHbIE MaTepUalibl, TPUMEHAEMBIE NPHU NPOBEACHUU IPOMEKYTOUYHOU
aTTeCTallH, pa3padaThIBalOTCA B COOTBETCTBUH C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JOIIEHT, K.H. KadeIpbl « ABTOMATHKA,
TeJIEMEXaHHUKa U CBA3b Ha

YKEJIE3HOJOPOKHOM TPAHCIOPTEN» N.M. JlemaganoBa
CornacoBaHo:
3aenyromuii kadeapoir ATCra X T A.A. AaTOHOB

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHUCCHUH C.B. Bonoaun



