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1. OpraHmsauMoHHO-MeTOAUYECKUIN pasaen
1.1 Uenb v 3agaum gucumnnuHsl (moayns)
Llenb nsyveHmsa gucumnimHbi:

nony4yeHne TeopeTnyYecKMX 3HaHUM 1 NPaKTUYECKMX HaBbIKOB MO CrieKTpanbHOMY U
KOpPensAuMoHHOMY aHanuay pasnyHbiX CUrHanoB CBA3W; CUrHaNoB C aMrniMTyAHOW, YrNoBOWN U
CINOXHOW MoaynsAunen; MeETOA0B ONMMCaHUS U aHanuaa criyd4anHbIX CUrHaros;

OCHOBHBbIX NMapameTpoB U XapaKTePUCTUK NMIUHENHBIX, HENMUHENHbIX 1 NapamMeTpUYecKkux Lenemn
TEeNeKOMMYHUKaLMOHHbIX YCTPONCTB M CUCTEM; METOAOB aHanM3a NPOXOXAEHUS CUrHaNoB Yepes
HasBaHHblE Lienu;

TEeopuKn AUCKPEeTHON 06paboTKn CMrHamnoB; NPMHLMNaM ONTMManbsHOW UbTpaLMm CUrHanoB Ha
hoHe NomeX; N3y4eHNIo XapaKTePUCTUK U

napamMeTpoB KaHaroB CBA3W, NPOXOXAEHUIO CUrHarnoB no 3TUM KaHanaw;

Teopun nepegayn N KOgUpoBaHWs COOBLLIEHNI; MHOrOKaHanbHON CBS3W U BOMPOCOB pacnpeneneHns
WHdopmaLuu;

OCHOBHbIX BOMPOCOB NOMEX0YCTONYMBOCTM TENEKOMMYHMKALIMOHHBIX CUCTEM, @ TakkKe co3faHune
6a3bl Ans nocneayroLero U3yvyeHns cneynanbHbiX AUCUMMINAVMH U AUCUMNIMH cneumnanmMsauum

3agaun usyyeHus AMCLUUNIUHLI:

B pesynbTaTte U3y4yeHns AUCLUMNINHbLI « Teopusi 3NeKTPOCBA3N» Y CTYAEHTOB AOMKHbI
cchopMmUpoBaTLCS 3HAHUS U YMEHMS, NO3BOMSAOLLME:

- CaMOCTOSITENIbHO NPOBOANTL MaTEMaTMYECKMIA aHanM3 prM3n4ecknx NpoLLeCcCoB B aHANOroBbIX U
UM poBbIX YCTporcTBax hopMupoBaHunsi, Npeobpa3oBaHns n 06paboTKM CUrHarnos;

- OLeHMBaTb pearbHble U NpeaerbHble BO3MOXHOCTU NPOMYCKHON COCOBGHOCTU U
NMOMEeXOyCTOMYUBOCTM TENEKOMMYHUKALMOHHBLIX CUCTEM.

1.2. MecTto aucumnnuHbl (Mogynsa) B cTtpyktype Ol

OucumnnuHa «Teopusi aNeKTpoCcBA3n» BXoAUT B cocTaB aucumnnuH brnioka 1 B1.0., obsa3aTenbHbIX
AN U3YYEeHUs W OCBOEHWUsI CTyAeHTamu, obydarWwummuca no AaHHOMY HanpaBreHuto. [JaHHas
ancumnnuHa 6asvMpyeTca Ha 3HaHUAX, MNOMYyYEeHHbIX CTyAeHTaMu B Npouecce M3ydeHus OUCLUNINH:
MateMaTtuky, uHdopMaTukn, U3NKN, OACKPETHOM MaTemMaTuKn, Teopunm BEPOATHOCTEN MU
MaTtemMaTu4eckomn CTaTUCTUKM, OCHOB  Teopuu uenen, 3NEKTPOHMKM, CXEMOTEXHMKMN
TEeNeKOMMYHUKaLMOHHbIX YCTPONCTB. QucumnnuHa udyvaetcs Ha 3,4 kypcax B 6,7 cemecTpax.

1.3. O6bem gucumnnuHbl (Mogyns) ¢ ykasaHueM TPyJOEeMKOCTU BCceX BUAOB y4eOHOM
paboTbl

O6Las TpyaoemMKoCTb ANCUmMnMHbl (MOaynst) cocTasnseT 7 3ayeTHbiX(ble) eamHu(bl), 252 yacos.

OuHas ¢hopma

PacnpeneneHue no cemectpam Bcero
Buabl 3aHATUN 1 2 3 4 5 6 7 8  |yacos
ceMecTp|ceMecTp|ceMecTplcemecTp|cemMecTp|ceMecTp| ceMecTp |cemecTp

O6uwasn 259
TPYAOEMKOCTb
AypuTopHbie 0 0 0 0 0 80 85 o |165
3aHATUS, B T.u.
nekumoHHble (1K) 0 0 0 0 0 16 34 0 50
npakTuyeckme
cemMuHapckue 0 0 0 0 0 32 34 0 66
( )
(M3, C3)
nabopaTopHble
(11P) 0 0 0 0 0 32 17 0 49




CamocTosiTensHas
paboTa cTygeHTOB
(CPC)

dopma
NPOMEXYTOYHOW
aTTecTauum B
cemecTpe

3ayeTt | Ok3ameH 36

KypcoBasi pabota
(kypcoBoK NpoekT)
(KP, KIT)

2. MNepeyeHb NNaHUpyeMbIX pe3ynbTaToB 00y4YeHuUs Mo AUCLUNIIUHE, COOTHECEHHbIX C
nnaHupyemMbiMU pe3yribTaTaMn OCBOEHUs1 0Opa3oBaTeribHOM NporpaMmmbil

MnaHupyemble pesynbTaTbl OCBOEHUS
ob6pa3zoBaTenbHO NporpaMMbl

MnaHvpyemble pe3ynbTaTtbl 0Gy4eHNs No
ANCUMNINHE

Koo m

MHaukaTopbl AOCTMXKEHUS

HanmeHoBaHue| KOMMNeTeHUnn, (i)OpMMpyeMbIe B

JecKkpunTopbl: 3HAHUS, YMEHWS, HABbLIKM U (1nn)
ONbIT AEATENbHOCTH

KOMMeTeHummn pamkax ANCLMNINHBI
3HaTb: Knaccudmrkaumio 1 maTteMmaTmyeckue
MOOENN 3NEeKTPUYECKUX CUTHANoB 1 NomMex, ux
crnekTpanbHble XapakTepucTuku; MeToabl
aHanmnsa u3nyeckmx NPoLLEeCCOB B aHANOMOBbIX
N UMPOBLIX YCTPONCTBaX POpMUPOBaHMS,
npeobpasoBaHus n 06paboTkM CUrHanoB;
OLLeHKM pearnbHbIX 1 NpedenbHbIX BO3MOXHOCTH
NPOMNYCKHOW CNOCOBHOCTY 1
OlK-11. CnocobeH npumeHsiTb pory N
NMOMEXO0YCTOMYMBOCTU TENEKOMMYHMUKALIMOHHBIX
nonoxeHusa Teopum B obnactu
. cucTeMm.
SMNEeKTPUYECKMX Lienen, .
YMeTb: caMOCTOATENbHO NPOBOANTL
pagnoTEXHNYECKNX CUTHamNoB, y
MaTemMaTMyeCcKMn aHanm3 pusn4eckmx
pacnpocTpaHeHus paauoBOSiH,
OrK-11 NpoLLeCCOB B aHarorosbIX U LMGPOBbIX

KOAMPOBaHUS, 3NEKTPUYECKON
CBs3K, undpoBor 06paboTku
CWrHarmnoB A5isl peLleHus 3agad
npogeccuoHansHom
OEeATenbHOCTU

ycTponcTeax hopmmpoBaHusi, npeobpasoBaHms
1 06paboTKM CMrHarnoB; - oLueHnBaTb pearbHble
N npegenbHble BO3MOXHOCTM NPOMYCKHOW
CNOCOBHOCTU M MOMEXOYCTONYMBOCTM
TENEeKOMMYHUKALNOHHBIX CUCTEM.

Bnapgetb: meTtogamu aHanmnsa hunsmyeckmx
MpOLLEeCCOB B aHAnoroBbIx U LMGpPOBbIX
ycTponcTeax hopmMmpoBaHusi, npeobpasoBaHms
1 06paboTKM CMrHaMNoOB; OLEHKN pearnbHbIX 1
npegenbHbiX BO3MOXHOCTEN MPONYCKHON
CNOCOBHOCTU M MOMEXOYCTONYMBOCTM
TENEeKOMMYHUKALNOHHBIX CUCTEM.




OrK-14

Ol1K-14. CnocobeH npumeHsTb
TEXHOMNOMM N TEXHUYECKNE
CpefcTBa CeTel 3NeKTPOCBs3n

3HaTb: OCHOBHbIE NOMNOXEHMUS TEOPUN
MOOYNAUUN 1 AETEKTMPOBaHNS CUrHarnoBs,
NPUHLNMNBI NOCTPOEHNSA CXEM TEXHUYECKNX
CPEeACTB CUCTEM 3NEKTPOCBA3N

YMeTb: NpoBOoANTb MaTeMaTUYeCckuin aHanmns
PU3NYECKMX MPOLLECCOB B aHasOroBbIX U
LUMdpPOoBLIX yCTpoNCTBax (hOpMUPOBaHUS,
npeobpasoBaHus n 06paboTkM CUrHarnoB; -
OLeHMBaTb peanbHble U NpeaerbHble
BO3MOXHOCTW NPOMYCKHOW CMOCOBHOCTM U
NMOMEXOYCTONYMBOCTU TENEKOMMYHUKALIMOHHbIX
cucTem.

BnageTb: MeTogaMu aHanuaa pusmnyeckux
MPOLLEeCCOB B aHAnNoroBbIx 1 LMGpPOBbIX
ycTpomncTBax hopmMmpoBaHuns, npeobpasoBaHns
1 06paboTKM CMrHAMNoOB; OLEHKN pearnbHbIX 1

npegesnibHbiX BO3MOXHOCTEN MPONYCKHOM
CNoCOBHOCTU M MOMEXOYCTONYMBOCTM
TENEeKOMMYHUKALUNOHHBIX CUCTEM.

3HaThb:
YmeTb:
BnapeTb:

3. CTpyKTypa u cogepxxaHme AUCLUNIMUHbI

3.1. Paspenbl aucumnnuHbl U BUAbI 3aHATUN

3.1 CTpyKTypa AUCUMNINNHBbI ANA OYHOW (hopMbl OOy4eHus

AyauTopHble
Moaynb Homep HanmeHoBaHne Tembl pasnena Bcero| 3aHATUA CPC
pasgena pasgena yacoB n3
JIK JIP
(C3)
O6uwwue ceBegeHus o

OO0Lue cBegeHus o cucTemMax CBA3N.
cucTemMax CBA3WN. Knaccundumkauus

1 1 MaTtemaTtuyeckume TENeKOMMYHUKALNOHHbIX 26 4 8 |8 6
mMoaenu coobuleHnin, | cuctem.Matemartunyeckme
CUrHanoB 1 NoMex MoJenu coodLeHnn,

CUrHarnoB 1 NoMex
MeTtoabl MeTtoabl bopMmmnpoBaHus n
dopMMpoBaHUSA 1 npeobpasoBaHNs CUrHAMNoB.
npeobpasoBaHus Tunbl mogynauun. Yrnosas
2 CUrHanos. MOAYNAUUSA CUTHANoB. 34 8 10| 8 8

Mogynsiums un AHanuna mogynsunoHHbIX
OEeTeKTMpoBaHmne xapakrepuctuk. Mogynsums
CcuUrHanoB ONCKPETHBIMW COOBLLLEHNSIMN
':Aﬂoagnglma:zi(gse Twnbl KAHANOB CBSA3N.

2 3 cesisn.Undpposas Maremaruueckne moaenm 26 4 |8 (8 |6

GpaboTka curHanos karanos. Lingposas

oopa obpaboTka curHanos.




Teopus Teopunsa NOMexoyCcTonYnBOCTH
NMOMEXOYCTONYMBOCTU | CUCTEM nepenaydn
4 cucTeM nepenaudn ONCKPETHbIX COOBLLIEHNIA. 30 8 8 |8 6
OVCKPETHbIX KorepeHTHbIN npnem
coobLleHnn curHanos
HekorepeHTHbIN Npuem
HekorepeHTHbI CUrHanos.
3 5 P 5 27 |8 |8 |5 |6
Npuem CUrHasos. MomexoycTon4mMBOCTb
HEeKorepeHTHOro npmuema
OcHoBbI TeOpUHK
OcHoBbI TEOPUN nHdopmaumm. OcHoBbI
6 p ¢popmauy 24 |6 |8 |4 |6
NMHpopmauun TEOPUM KOOUPOBaHMS
Cco0o0LLIeHUN
MpuHUMnNbI .
. MpHLUMMNBI MHOrOKaHaNbHOM
MHOrokaHanbHou CBS3U 1 pacnpeneneHns
4 7 CBA3N U pacrip 27 |8 |8 |4 |7
nHdopmaunn. Tunbl cuctem
pacnpegeneHus o
MHOroKkaHarnbHoOW CBA3N
MHopmauuu
AHanus
3 PEKTUBHOCTU U AHanns3 aHEeKTUBHOCTU U
8 3NeMeHTHI 3NeMeHTbl onTUMmM3aunmn 22 4 8 |4 6
ONTUMKU3aLIMN CUCTEM | CUCTEM CBSA3U
CcBSA3U
NToro 216 | 50 [ 66 | 49 | 51
3.4. CogepxaHue pa3genoB AUCLUUNIINHBI
3.4.1. JleKUMOHHbIe 3aHATUA, cogepKaHue n o6bLemM B Yacax
TpyooeMKoCTb
Homep pyA
Mogaynb Tema CopnepxaHue (B Yacax)
pasgena

0]0]0)




O6wume cBegeHNs o
cucTtemax CBA3W.
Knaccundumkauns
TEeNeKOMMYHUKALNOHHbIX
cuctem.MaTtematnyeckmne
MoJenu coobLeHnn,
CUrHanoB 1 NomMmex

O6Lwme cBegeHnst 0 cMcTeMax CBS3N.
Knaccudpmkaumsa
TENEeKOMMYHUKALNOHHbIX CUCTEM MO
Ha3Ha4YeHuto, cnocody AeNCTBUS 1
TEXHUYECKOWN peanuaauum.
CoobuieHne n nHdpopmaumsi.
OcHoBHLIE NapameTpbl CUTHASOB.
CTpyKTypHas cxema CUCTEMbI CBS3N.
[uckpeTHble 1 HENpepbIBHbIE
kaHanbl. [lnanasoH YyactoT
3NEeKTPOMarHUTHbIX konebaHun,
ncnonb3yembix B CUCTEMAX nepegadn
MHgopmaummn. MHorokaHanbHble
cucTembl nepegayn. NMomexu un
NCKa)KEHUS B KaHanax.
Knaccudumkauuns nomex.
KogupoBaHue 1 mogynsaums
curHanoB. CTpykTypHasi cxema
CUCTEMbI Nepeaayvn UCKPETHbIX
COO0O6LLEHMI, MOOEM U KOOEK.
OCHOBHbIE XapaKTEePUCTUKN CUCTEM
nepegavv MHopMaLmm.
MaTtemaTtnyeckme mogenu
COOOLLEHMIA, CUTHAMNOB U NMOMEX.
Knaccndmkaumsa coobLuennn,
CUTHasnoB 1 NOMeX.
[eTepMUHUPOBaHHbIE 1 CryYalHble
npoLecchbl, UX MaTemaTmyeckme
Mogenu. PasnoxeHne yHKLMI B
OpTOroHanbHbIe psabl MO 6a3nCHLIM
YHKUMAM NPOCTPaAHCTBA CUTHAIOB.
O606LweHHbIN pag Pypbe,
COOTHoLleHne Napceans.
CnekTpanbHOe 1 BPEMEHHOE
npeacTaBieHne CUrHarnos.
OunckpeTunsaumsa n koguposaHve
HenpepbIBHbIX COOBLLEHNN.
KBaHTOBaHWe no ypoBHI0. Teopema
KotenbHukoBa. lMpeacraesnexHve
UMpPOBbIX CUrHaNOB BEKTOpaMu
npocTpaHcTBa XeMMUHra.
XapakTepucTukn criy4anHbIx
npoueccos (CI1). CtaunoHapHbie un
HecTaumoHapHble Cl1. Qprognyeckoe
CBOWNCTBO cTauunoHapHbix Cl1.
DyHKLMM KOPPENALUN N X CBONCTBA.
MayccoBckumn CI1. ®yHKUms
Koppensiumm “6enoro” wyma c
OrpaHUYEHHbIM CMEKTPOM.
OdhekTrBHaAsS LUIMPUHA CNEeKTpa.
MapkoBckue curHasbl.




MeToabl bopmupoBaHns
1 npeobpasoBaHusA
curHanos. Tunbl
mMoaynauun. Yrnosas
MOOYNAUMSA CUrHAIOB.
AHanuns mogynsunMoHHbIX
XapaKTEPUCTUK.
Mogynsiums
ONCKPETHbIMU
coobLeHnamm

MeToapbl hopmmnpoBaHus u
npeobpa3oBaHUsA CUTHAMOB.
MpeobpasoBaHne konebaHui B
HENWHENHBIX 1 NapaMeTPUIECKNX
uensax. JInHenHoe ycuneHue.
HenuvHenHoe pe3oHaHCHOe ycuneHue
rapMoHM4ecknx konebdaHumn.
lMpeobpa3oBaHne 4acToThI.
dopmupoBaHMe 1 geTekTnpoBaHme
CUTHanoB amMnnTyaHOM MOAYSILMK
(AM). AM ¢ nogaBneHHoON HecyLlen
(AM-IH, BAM), ogHononocHas
moaynsiumsa (OM). BpemeHHoe,
creKkTpanbHOe 1 BEKTOpPHOe
npencrtasnenne AM-konebaHun.
dopmupoBaHne MOayNMPOBaHHbIX
CUrHanoB B HESNMMHEWHbIX LensX.
Cxembl MOOYNATOPOB M AETEKTOPOB.
Moaynsaumsa n geTekTmpoBaHue
curHanos. ®opmnpoBaHme u
OeTeKTUpoBaHWe CUrHanoB yrioBon
moaynsumuun(¥YM). Metogbl
dopmmpoBanna UM n ®M curHanos.
CTpYKTYpHbIEe CXeMbl pa30BbIX U
YaCTOTHbIX AETEKTOPOB.
dopmupoBaHMe 1 OeTEKTUPOBAHME
CUTHanoB, MOAYMPOBaHHbIX
ONCKPETHBIMU COOBLLIEHNAMMN.
Moaynsaumsa n geTekTMpoBaHue
MMMNyNbCHOro nepeHocymka. MNpuHumn
MMMNYTNbCHO-KOAOBOW MOAYNALMM.
MeToapbl aMnnnMTygHO- UMNYSbCHOM
MoOyNALUN.

Twunbl KAHaANOB CBSA3W.
Maremartundeckme
MOJEenu KaHaros.
LUndposas obpaboTka
CUrHarnos.

MaTtemaTtunyeckue Mogenu KaHanos
cBsa3n. lNpeobpasoBaHne curHanos B
KaHanax ceasun. Knaccudpukayus
KaHanoB anekTpoces3n. Mogenu
HenpepbIBHbIX KaHanoB. aeanbHbin
KaHan 6e3 nomex, KaHan c
agANTUBHBLIM rayCCOBbIM LLYMOM.
KaHan ¢ HeonpeaeneHHoun ¢ason
curHana, ogHony4eBon KaHan ¢
3ammpanmsmn. Kanan c
MEXCUMBOJILHOW MHTepdepeHUnen 1
aganTBHBbIM WymoMm. Mogenum
OUCKPETHOro KaHana.
CUMMeETpPUYHBIV KaHan 6e3 namsaTu,
KaHan co ctupaHueMm. [uckpeTHble
KaHarnbl ¢ namaTbio. Lindpoas
obpaboTtka curHanos. Mo
(anckpeTHoe NnpeobpasoBaHve
®ypbe). MNpencrasneHue
aHarnoroBbIX CUrHANOB B AUCKPETHOM
BPEMEHWU, KBAHTOBaHMe, LdpoBoe
npeacTaBfieHne curHanos




Teopus
NOMEX0YCTONYMBOCTU
cucTeM nepegayn

JONCKPETHbIX COOBLLEHWA.

KorepeHTHbIN nprem
curHaros

Teopuns NOMEXoyCTONYNBOCTH
cucTem nepenavm ANCKPETHBIX
coobLeHunn.. NoctaHoBKa 3aga4ym o6
onTMMarnbHOM AemoaynaTope
(MpuemHuke) ANCKPETHBIX
coobuieHunin. Kputepum kavectsa u
npasuia npMemMa ANCKpeTHbIX
coobuieHun. Kputepun makcumyma
cpefHen BepOSATHOCTU NPaBUITbHOIO
npuema. Pewatowasn cxema,
NOCTPOEHHas Mo npasuny
MaKCUmMyMa arnoCTepPUOPHOM
BepoATHOCTU. ONTMMarbHbIN NpUem
B ANCKPETHO-HENpPEpPbIBHOM KaHane
©e3 MCKaXXeHUN Npy Hann4um
aganTmneHoro 6enoro wyma. CuHtes
anropMTMOB U CXEM ONTUMAaIIbHbIX
NPUEMHUKOB (KOPPENSLMOHHbIN
NPUEMHMUK, COornacoBaHHbIA PUIbLTP).
MNoTeHumnanbHasa
NMOMEXOYCTOMYMBOCTb MPU TOYHO
N3BECTHOM MHOXECTBE CUIrHaroB.
BeposTHOCTb owmnbkn npuema ans
OBOWNYHOWN CUCTEMbI CUTHAMNoOB Mpu
©enom rayccoBom Luyme.
CpaBHuUTENbHas OUEHKa
nomexoyctonymsoctn AM, UM, ®M -
curHanoB. OTHocuTenbHas gasosas
mMoaynsauna(OPM).

HekorepeHTHbIN Npuem
CMrHanos.
MomexoyCcTon4MBOCTb
HeKorepeHTHOro npvema

HekorepeHTHbIN Npuem CUrHarnos.
[MomexoyCcTon4mMBOCTb
HeKorepeHTHOro npmema.
OnTumanbeHbIA NpUem npu
HeonpegeneHHon ase n amnnuTyge
curHana. CpaBHeHne
noTeHunanbHOn
NMOMEXO0YCTOMYMBOCTM KOrePEHTHOTO
N HekorepeHTHoro npuema. Npuem
OMCKPETHBIX COOBLLEHWI B YCNOBUAX
dnyktyaumm ¢as u amnnmTyq
curHanoB. PasHeceHHbIN npuem.
Cnoco6bl pa3HeceHHoro npuema.
lMpuem QUCKpPeTHbIX COOOLLEHNN B
KaHanax ¢ cocpegoTOYeHHbIMU Mo
CMEeKTPY M UMMNYJIbCHBbIMW NOMEXaMW.




OcHoBbI TEOPUU
nHdopmauumn. OcHoBbI
Teopun KoaNpPOBaHMUS
COOOLLIEHUIA.

OcHoBbI TEOpPUM UHDOPMaLUN.
KonunuecteseHHas mepa nHdopmaumm
ONCKPETHOr0 UCTOYHUKA. DHTPOMNMS
Kak mepa HeonpeaeneHHoCTH
COO0OLLIEHMIA, OCHOBHbIE CBOWCTBA
3HTponuu. CobecTBEHHas
WMHpOpMaLUs UCTOYHMKA. QHTpONUS
NCTOYHMKa 6e3 namsaTn Npu
PaBHOBEPOSATHOM U
HepaBHOBEPOSATHOM Bblbope
CMMBOJIOB. M36bITOYHOCTb 1
NPOM3BOANTENBHOCTb MCTOYHMKA.
B3aumHas nHgpopmauusi. CkopocTb
nepegaym nHdopmaumm no
ONCKpeTHOMY KaHany. OddekTuBHoe
KOOMPOBaHME OUCKPETHbIX
coobuieHunin. Teopema onTMMansHOro
KOAMpOBaHMA ANng kaHanoe 6e3
nomex. KognpoBaHue NCTOYHMKA U
KOAMpOBaHMeE ANs KaHana ¢ lWwyMamu.
N36bITOYHOCTb 1 OTHOCUTESNbHASA
ckopocTb Koga. MNpuMnTrMBHOE
(6e3b136bITOYHOE) KOAMPOBaHUE.
MprHLMMbI CTAaTUCTUYECKOTO
koampoBaHus. Kogbl PaHo-LLeHHOHa,
XaddpmeHa. NomexoycTonymsoe
KOAMpOBaHME COOBLLEHNIA.
OGHapy>xeHve 1 ucnpasneHve
owmbok. KogoBoe pacctosiHue.
Cuctemartmyeckmne NUHeENHbIe Koabl.
nopoXgatoLime MaTpuLbl.
[ekoanpoBaHne rNMHENHbIX KOZOB.
MpoBepoyHblie maTpuubl. Kogpl
XemmuHra. Luknudeckne kogbl.




MpVHLMNbI MHOFOKaHaNbHOW CBA3U U
pacnpegeneHns nHpopmauum.
OCHOBHbIE MOMNOXEHNS TEOPUU
pasgeneHust curHanoe B cuctemax
MHOrokaHanbHowm cBs3n. Cuctemsbl
nepegayv ¢ NMMHENHO-HE3AaBUCUMbIMU
cuUrHanamu. Ycrnoeusi pasgenmmocTu
curHanos, onpegenutens [pama.
"eomeTpnyeckas TpakToBka
pasfgeneHus curHanos. YacToTHoe,
BpeMeHHoe 1 dha3oBoe pasaeneHns
curHanoB. CTpyKTYpHbIE CXEMbI
MHorokaHarnbHbix cuctem. YPK, BPK,

MpyHUMNBbI OPK. Cuctembl nepegaym c
MHOroKaHasrlbHOM CBSA3N N | MHOTOCTaHLUMOHHBIM OOCTYMOM.
7 pacnpegerneHus PasneneHue curHanos no copme. 8
nHdopmaumn. Tunbl CTpyKTypHas cxema pasgeneHus
CUCTEM MHOrOKaHanbHOW | NMHENHO-HE3aBUCUMbIX CUTHamNoB.
4 CBA3N Cuctema nepegaym ¢
MHOIOCTaHLMOHHbIM JOCTYMOM.
MpUHUMN MHOFOCTaHLMOHHOIO
JocTyna K obLiemy TpakTy nepegaym
Ha ocHoBe YPK, BPK, pasgeneHnsa
curHanos no dopwme. Npumepsl
ncesgocny4vartbiX (LLyMOnogo0HbIX)
CUrHanoB: nocrneagoBaTenbHOCTU
Bbapkepa, J1PI1, LLMNC Ha ocHoBe
YaCTOTHO-BPEMEHHbIX MaTpuL,.
MprHUMN CTaTUCTUYECKOTO
ynnoTtHeHus. MNponyckHas
CNOCOOHOCTb CUCTEM
MHOrOKaHarnbHOW CBS3MN.
AHanus agHekTUBHOCTH
8 N 3N1IEMEHTHI AHanuns adhHeKTUBHOCTU U INIEMEHTDI 4
ONTUMU3ALIN CUCTEM ONTMMU3ALMN CUCTEM CBSA3U
CBS3U
3.4.2. MpakTnyeckue 3aHATUA, coaepxkaHue n o6 bLemM B Yacax
Homep TpyaoemKocTb
Mogaynb Tema CopoepxaHue (B yacax)
pasgena

000
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O6wume cBegeHNs o
cucTemax CBA3W.
Knaccudmkaums
TEeNeKOMMYHUKaLNOHHbIX
cuctem.MaTtematmnyeckume
MoJernun coobLeHnn,
CUrHanoB 1 noMex

Knaccudmkaums
TENEeKOMMYHUKALNOHHbIX CUCTEM MO
Ha3Ha4YeHuto, CNocody AENCTBUS 1
TEXHMYECKOW peanuaaumn.
Coo0LLeHNs!, X UCTOYHUKN 1
nonyyatenu. CurHan Kak Hocutenb
coobLeHmns. CoolOLieHne n
nHpopmauus. CnydarHbli xapakrtep
coobueHni n curHanoB. OCHOBHblE
napameTpbl CUrHAmMOoB:
ONUTENbHOCTb, LUIMPUHA CriekTpa U
OVHamMU4ecknn ananasoH. MNpumepsl:
peueBble (TeNeOoHHbIE),
BellaTenbHble, TeNeBU3NOHHbIE,
TenerpadHble curHanbl, curHanbi
nepepayn gaHHblx. Matematumyeckue
MoZenv CoobLLEHNIA, CUTHamNoB "
nomex. Knaccudukaumsa coobLueHui,
CUrHarmnoB 1 NoMex.
[eTepMUHUPOBaHHbIE 1 CryYalHble
npouecckl, UX MatemaTnyeckme
mogenun. O6o6LeHHbIN pag Pypbe,
cooTHoweHwue Napcesans.
CnekTpanbHOe 1 BpeMeHHoe
npeacTtaBneHne curHanoB. Teopema
KoTenbHukoBa.

MeToabl dopMUpoBaHUs
1 npeobpa3oBaHus
curHanos. Tunbl
Mogynauun. Yrrnoeas
MOOYNAUMS CUrHANOoB.
AHanma3 MoaynaunoHHbIX
XapaKTepPUCTUK

Moaynsaumsa n getekTMpoBaHue
curHanoB. PopmMmmpoBaHue n
OEeTeKTMpOBaHWEe CUrHanoB
aMmnnutygHon moaynsaumm (AM). AM
¢ nogasneHHon Hecywen (AM-MH),
ogHononocHas moaynaumsa (OM).
BpemeHHoe, cnekTpansHoe U
BEKTOpHOe npefcTasneHne AM-
KonebaHun. Yrnosas Mogynsauus
curHanoB. PopmMmpoBaHue n
OEeTeKTMpOBaHNE CUTHAMNOB YroBOW
moaynsuun. CeorcTea u
XapaKTepUCTUKM CUrHAroB YrioBOM
MOAYNSILMKN B YACTOTHOW U
BpeMeHHon obnacTax ans
ODeTePMUHUPOBAHHLIX U CNyYanHbIX
mogenen coobLeHnn. Y3kononocHas
N LUMPOKOMNOJIOCHAs yrroBas
MOAYNAUUSA, pasnnyme B CnekTpax
YM n ®M curnanos. MeTtoabl
dopmupoBanus YM n ®M curHanos.

10
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Twnbl KAHANOB CBSA3W.
Maremartundeckme
MOJenu KaHaros.
Undposas obpaboTka
CUrHanos.

[MpeobpasoBaHne curHanos B
kaHanax cesasn. Knaccudmkaumsa
KaHanoB 3MEeKTPOCBA3MN.
lMpoxoxaeHune criyYanHbIX CUrHanos
Yyepes AeTePMUHNPOBaHHbIE
NNHENHbIE U HENUHEWNHbBIE CUCTEMBI.
Lindpposasa metoabl npeobpasoBaHus
curHanos. ArropuTMbl LMGPOBOK
00bpaboTKkn curHanos.
lMpeacTtaBneHne aHanoroBbIx
CUrHarnoB B JUCKPETHOM BPEMEHN,
KBaHTOBaHwWe, LUndposoe
npegcraBneHne, CTPYKTypHbIE CXEMbI
AL v LA,

Teopusa
NMOMeX0YyCTONYMBOCTU
cucTem nepegaym

ANCKPETHbIX COOBLLIEHWIA.

KorepeHTHbIN npnem
curHanos

Teopus NOMEXoyCTONYNBOCTH
CMCTEM nepefayvn ANCKPETHbIX
coobueHnin. KorepeHTHbI npuem
curHanos. NocTaHoBka 3aga4n 06
onTumarnbHOM Aemoaynsatope
(MpuemHuke) AMCKPETHBIX
coobueHun. Kputepun kavectsa u
npasuna npuema AnCKpeTHbIX
coobuieHun. MNMoTeHumanbHas
NMOMEXO0YCTOMYMBOCTb MPU TOYHO
N3BECTHOM MHOXECTBE CUrHaros.
BeposATHOCTb owmnbky Nnpvema Ans
ABOWYHON CUCTEMbI CUrHaNoB nNpu
B6enom rayccoBom LUyMe.
CpaBHuTenbHas oueHka
nomexoycrtonymsoctn AM, UM, ®M -
curHanoB. OTHocuTenbHas asosas
Moaynaums.

HekorepeHTHbIN Nnpuem
CUrHarnos.
MomexoyCcTon4MBOCTb
HeKorepeHTHOro npvema

HekorepeHTHbIN NpuemM CUrHarnos.
[MomexoycTon4YmBOCTb
HekorepeHTHoro npvema. lNMpuem
ONCKPETHbIX COOBLLEHMI B YCNOBUAX
dnyKkTyaumm cas u amnnutyg
curHanoB. PasHeceHHbINn npuem.
CnocoObbl pasHeceHHOro npuema.

12




KonunuectBeHHas mepa nHdopmaumm
OUCKPETHOro UCTOYHUKA. DHTPONUS
Kak mepa HeonpeaeneHHoCTH
COO0OLLIEHMIA, OCHOBHbIE CBOWMCTBA
3HTponuu. CobeTBEHHas
MHpopmauus nctovHmka. CeoncTea
B3aMMHOW nHdopmaumm. CKkopocTb
nepegayv nHdopmawmm no
ouckpeTHomy kaHany . OCHOBBI
TEopuMM KogupoBaHus coodLLeHnn.
OcHoBbI TEOPUM P AP t
KoanpoBaHune nctouHuka n
nHcpopmauumn. OCHOBBI
6 KOAMpOBaHMe Ans kaHana ¢ wymamu. | 8
TEOpUN KOOUPOBaHMS
N N36bITOYHOCTb 1 OTHOCUTESbHASA
coobLLeHnn.
ckopocTb Koga. MpumnutneHoe
(6e3b136bITOYHOE) KOAMPOBaHUE.
MpyHLMMbI CTaTUCTUYECKOTO
kogupoBaHus. Kog ®aHo-LLeHHOHa,
ko XadppmeHa. Nomexoyctonunsoe
KOAMpOBaHMe COOBLLEHNIA.
[MomexoycToM4YnMBOE KOAMPOBaHUE.
Anrebpanyeckne Koapl.
Cuctemartumyeckune NUHenHbIe Kogbl.
MopoxpatoLime maTpuLbl.
OCHOBHbIE NOMOXEHNSI TEOPUM
pasfaeneHns cUrHanoB B cUcTeMax
MHOrokaHanbHou cBa3n. Cnuctemsl
MpuHUMNbI nepegayv ¢ NMMHENHoO-He3aBNCUMbIMU
MHOroKaHasrlbHOWM CBS3N N | curHanamu. YCcroBus pa3genmumMocTi
7 pacnpegeneHus curHanos, onpegenutens [pama. 8
nHdopmaumn. Tunbl "eomeTpuyeckas TpakToBka
CUCTEM MHOrOKaHarlbHON | pasgeneHus curHanos. YacToTHoe,
CBA3N BPEMEHHOE 1 (ha30BOE pasaeneHus
curHanoB. CTpyKTypHbIE CXEMbI
MHorokaHanbeHbIx cuctem. YPK, BPK,
OPK
AHanuna adhekTnBHOCTH
8 N reMeHTHI AHanus addeKTNBHOCTA U SNEMEHTbI 8
ONTUMM3ALUN CUCTEM ONTUMM3ALUN CUCTEM CBSI3U
CBA3N
3.4.3. JlabopaTopHble 3aHATUA, coaepKaHue U 06bLemM B Yacax
TpyooeMKkocTb
Homep pyA
Mogaynb Tema CopepxaHue (B wacax)
pasgena
0o0
MaTtemaTuyeckune
Moaenmu
o [uckpeTnsauusa curHanos. Teopema
1 COOOLLIEHUI, 8
KoTenbHukoBa
CUrHamnoB u
nomex
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YcuneHnue curHanos. TeopeTuyeckas 4acTb.
JKcnepuMeHTanbHas YacTb: uccriegoBaHve
npeobpasoBaHui cUrHanoB B nNpoLecce

MeTogbl ycuneHus Ha nabopaTtopHOM CTEHAE.
dopMnpoBaHMa | YMHOXeHME 4YacToTbl. QKCNepuMeHTanbHas
” n yacTb: uccrnegoBaHme npeobpasoBaHun 8
npeobpasoBaHUsl | CUrHaNoB B NPOLECCE YMHOXEHUS 4YacTOThl
CUrHanoB. Ha nabopaTopHom cTeHge. [NpeobpasoBaHne
YacToTbl. JKCNEPUMEHTANbHAs YacTb:
ncecnegoBaHue npeobpasoBaHUii CUrHarnoB B
npotiecce npeobpas3oBaHNs YacTOTbl HA
nabopaTopHOM CTeHe.
AMNUTYOHas MOAYIALUS CUrHaoB.
TeopeTnyeckas n akcnepmmeHTanbHas
yacTb: uccregosaHne npeobpasoBaHun
CcurHanoB B npoueccax aMmnanTygHom
3 MartemaTuyeckune | mogynaumm Ha nabopaTopHOM CTeHAE. 8
mMogenu kaHanoB | MccnepoeaHne aHanoro-umdpoBoro u
uncpoaHanorosoro npeobpasoBaHms
2 CcUrHanoB. OKCnepuMeHTanbHas 4acTb:
nccnegosaHne npeobpasoBaHuii CUrHarNoB
Ha nabopaTopHOM CTeHAEe
HeTtektupoBaHne AM konebaHui.
o WccnepoBaHune npeobpasoBaHuin CUrHanos B
KorepeHTHbIN
4 npoleccax AeTEKTUPOBaHMS CUTHamNoB 8
npuvem CurHamnos N
aMnnnTygHon Mogynsuumn Ha nabopaTopHOM
CTeHge.
WccneposaHne npeobpasoBaHuin CUrHanoB B
5 HekorepeHTHbIN npoLeccax 0eTEKTUPOBaHUS CUTHANoOB 5
npvem curHanoB. | yrmoeon moaynauum Ha nabopaTtopHOM
3 cTeHge.
OcHoBbI Teopun | uccnegoBaHve nNpeobpa3oBaHWiA CUrHaNoB B
6 KoOupoBaHus LUMpOBOI cUCTEME CBA3M Ha nabopatopHom | 4
COOOLLIEHUIA. cTeHae
WMccnepoBaHune 3akoHOB pacnpeaeneHms
MpUHLMNG! Crny4vanHbIX curHanoB. TeopeTnyeckas 4acTb.
P - | QkcnepumeHTanbHasi YacTb: UCCredoBaHue
4 7 MHOroKaHasnbHOM o 4
B3 3aKOHOMEPHOCTEN pacnpeneneHus
CNny4YanHbIX CUrHanoB Ha nabopaTopHOM
CTeHze.
AHanus
ahbpeKTMBHOCTM
P AHanmna adheKTUBHOCTU 1 dNEMEHTbI
8 N 9NEeMEHTbI 4
ONTUMM3ALMN CUCTEM CBSI3U
onTUMM3aLmm
CUCTEM CBAA3N
3.6. CamocTosiTenbHasa pabota CTyAeHTOB
Bugpl TpyaoeMKoCcTb
Homep | CopepxaHue mateprana, BIHOCMMOTO Ha .
Moaynb CaMoCTOATENBHOMN (B yacax)
pasgena CaMOCTOATENBHOE U3YYEHUNE
paboTbl OO
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O6uwme cBeageHNsa 0 cucTtemax CBA3M.
Knaccudmkaums TenekoMMyHUKaLUMOHHbIX
cucteM. Matematndeckne mogenu
coobLeHun, curHanos 1 nomex.MeTtoapl
dopMrpoBaHna 1 npeobpasoBaHus
CUrHanos .

BbINOSIHEHWNE
AOMaLLHNX
KOHTPOSbHbIX
paboT; obpaboTka 1
aHanus
NOMyYeHHbIX
OaHHbIX,
cocTaBneHue
oT4yeTa N OTBETOB
Ha Bonpockl Mo
nabopaTtopHon
paboTe

Mogynsums n geTekTMpoBaHUe CUrHaros.
Yrnoeas mogynaums curHanos. AHanms
MOAOYNAUNOHHBIX XapaKTePUCTHK

BbINOSTHEHNE
AOMalLLHUX
KOHTPOSbHbIX
paboT; obpaboTka 1
aHanus
Nony4YeHHbIX
OaHHbIX,
cocTaBneHue
oT4yeTa U 0TBETOB
Ha Bonpockl No
nabopaTtopHoMn
paboTe; noaroToBka
K KOJNTOKBUYMY

MatemaTtunyeckume MoAernn KaHarnoB CBA3N.
Lndposas obpaboTka curHanos

BbINOSTHEHNE
AOMalLLHUX
KOHTPOSbHbIX
paboT; obpaboTka un
aHanus
Nony4YeHHbIX
OaHHbIX,
cocTaBrneHue
oT4yeTa U OTBETOB
Ha Bonpockl No
nabopaTtopHoMn
paboTe;

Teopunsa NOMexXoyCTONYNBOCTN CUCTEM
nepeaayv AUCKPETHbIX COOBLLEHNI.
KorepeHTHbIN Npuem curHaros.
NMomexoycTon4unBoCTb NpuemMa, CpaBHeHUe
ee B pasHbIX cucteMax mogynsauum

BbINOSIHEHWNE
AOMaLLHNX
KOHTPOSbHbIX
paboT; obpaboTka u
aHanus
NOMyYeHHbIX
OaHHbIX,
cocTaBneHue
oT4yeTa N OTBETOB
Ha Bonpockl Mo
nabopaTtopHon
paboTe; NoaroToBka
K KOMMOKBUYMY
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HekorepeHTHbIN NpuemMm curHanos.
[MomMexoyCcToMYNBOCTb HEKOrepPEHTHOTO
npuema

BbINOSIHEHNE
AOMaLLHNX
KOHTPOSbHbIX
paboT; paboTta c
3NEKTPOHHbLIMU
obpasoBaTenbHbIMU
pecypcamu,
cocTaBneHue
oT4yeTa N OTBETOB
Ha Bonpockl Mo
nabopaTtopHon
paboTe;

KonunuectBeHHas mepa nHdopmMauunm
OVCKPETHOro UCTOYHUKA. DHTPOMKUSA Kak
Mepa HeonpeaeneHHOCTM coobLLeHMN,
OCHOBHblE CBONCTBA 3HTPOMUMU.
CobcTBeHHas nHdopmaumst ICTOYHUKA.
OHTpOoNMs UCTOYHMKA 6e3 namaTn npu
PaBHOBEPOSATHOM U HEPABHOBEPOATHOM
BblOOpe CMMBOMOB. N36bITOYHOCTL U
NPOU3BOANTENBHOCTb MCTOYHMKA.
BsanmHas nHgopmaumsa. CkopocTb
nepegavv nHcopmauum no JUCKPETHOMY
KaHany. O dekTuBHOE KOOMPOBaHNE
ONCKpeTHbIX cooblueHni. Teopema
ONTUManbHOro KOANPOBAHWA ANA KaHanoB
6e3 nomex n ¢ nomexamu. KognposaHue
NCTOYHMKA M KOAMPOBaHWE OIS KaHana ¢
wymammn. N36bITOYHOCTb M OTHOCUTESNbHAS
ckopocCTb koga. MpumuTuBHOE
(6e3b130bITOMHOE) KOAMPOBaHUE.

BbINOSTHEHNE
OOMalLLHUX
KOHTPOSbHbIX
paboT; paboTta c
3NEKTPOHHbLIMU
obpasoBaTtesnbHbIMU
pecypcamu,
cocTaBneHue
oT4yeTa U 0TBETOB
Ha Bonpockl No
nabopaTtopHoMn
paboTe;

MpHUMMNLI MHOrOKaHanbHOW CBSA3N U
pacnpegenexHns nHgpopmaunmn. OCHOBHbIE
NOMOXEHUS TEOPUM pasfderieHns CUrHanos
B CUCTEMAx MHOroKaHasnbHOW CBS3U.
Cwuctembl nepegaydn ¢ NMHENHoO-
He3aBMCUMbIMU CUrHanamMmu. YcrnoBus
pas3genuMocTy curHanoB. YacToTHoe,
BPeMeHHoe 1 ha3oBoe pasgeneHus
curHanoB. CTPYKTYpHbIE CXEMBbI
MHorokaHanbHbix cuctem YPK, BPK, ®PK.
CwuctemMbl nepefayn ¢ MHOroCTaHUMOHHbBIM
aoctynom. PasgeneHue curHanos no
dopme. Cuctema nepegaym c
MHOIOCTaHLUMOHHbIM JOCTynoMm. MpuHumMn
MHOIOCTaHLMOHHOIO A40oCTyna K obLiemy
TpakTy nepenaym Ha ocHoBe YPK, BPK,
pasgeneHust curHanos no gopme.
Mpymepbl nceBgocnyYanHbIX
(wymonogobHbIX) CUrHanNoB.:
nocnepoBaTenbHocT bapkepa, J1PIT,
LLINC Ha ocHoBe 4aCTOTHO-BPEMEHHbIX
MaTpuy,. MprHUMN CTaTUCTUYECKOTO
ynnotHeHus. [NponyckHas cnocobHOCTb
CUCTEM MHOrOKaHarbHOWN CBA3W.

BbINOSTHEHNE
OOMalLLHUX
KOHTPOSbHbIX
paboT; paboTta c
3NEKTPOHHbLIMU
obpasoBarenbHbIMU
pecypcamu,
cocTaBneHue
oT4yeTa U OTBETOB
Ha Bonpockl No
nabopaTtopHoMn
paboTe; noaroToBka
K KOJNTOKBUYMY
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BbINOSIHEHNE
AOMaLLHNX
KOHTPOSbHbIX
paboT; paboTta c 6
3NEKTPOHHbLIMU
obpasoBaTenbHbIMU
pecypcamu

AHanns agHEeKTUBHOCTU N 3NEMEHTHI
ONTUMU3aLMN CUCTEM CBSA3U

4. ®oHA OLEHOUYHbIX CPeACTB AN NPoBeAeHUA TEeKyLLen U NPoOMeXyTOYHOM aTTecTaumum
oby4arLwmxcs no AMcUMnInHe

DOHA OLIEHOYHLIX CPEACTB TeKyLero KOHTpona m I'IpOMG)KyTO‘-IHOﬁ artrectauyum no nToram ocBoeHusd
OncunninHbl NnpeacTtasrieH B NMPUIoXXeHun.

doHA OLIEHOYHbIX CPEaCTB

5. YyeGHO-MeTOAUYECKOE U MHPOPMaALMOHHOE oGecneyeHne AUCLUMIIUHDI
5.1. OcHoBHas nuTepaTypa
5.1.1. NevyaTHbIe n3paHun

1. BukkeHuH PP. Teopus anektpudeckon cBsasu : y4eb. nocobue / bukkeHnH Padaanb Pudratosuy,
YecHokoB Muxaun Hukonaesud. - MockBa : Akagemusi, 2010. - 336¢. - ISBN 978-5-7695-6510-6 :
429-00. KonnyecTtBo 3K3.: 6.

2. Hedpenos B.N. OcHOBbI paarMoanekTpoHUKK 1 cBsA3u : yuebHuk / Hedenos Buktop ViBaHoBUY. - 3-e
nag., ucnp. - Mockea : Beicw. wk., 2005. - 510 c. - ISBN 5-06-004274-X : 665-77. KonvyecTtBo 3K3.:
29.

3. KaraHoB B./. OcHOBbI paanoanekTpoHuKM 1 cBssn : y4eb. nocobue / KaraHoB Bunbam Unbuy,
BbuTiokoB Brniagummp KceHodoHTOBMY. - MockBa : [opsivasn nuHus-Tenekom, 2007. - 542 c.- ISBN 5-
93517-236-4 : 345-00. KonnyecTBo 3K3.: 27.

4. NnteuHckas, O. C. OcHoBbl Teopun nepegaydn nHdpopmauun : y4ed. nocobue / JinteuHckaa Onbra
CepreeBHa, YepHbiwes Hukonanm VMeBaHoBudy. - Mockea : KHOPYC, 2010. - 168c. - ISBN 978-5-406-
00049-6 : 107-00. Konu4yectso 3k3.: 10.

5.1.2. UspaHuna ns 3b6C

1. ObLwan Teopus ceasn. Y4ebHuk ans 6akanaspuata n maructpatypbl. Hedegos B./., Curos A.C;;
noa pea. Hedpenosa B.W.- M.: UsgaTenbctBo Opant, 2018.-495c. . [OnekTpoHHbIN pecypc]. Pexnm
poctyna: https://www.biblio-online.ru/book/545BFC31-6153-

44ED-B34E-311A4B4344B2

5.2. lononHuTenbHaa nutepatypa
5.2.1. NevyaTHbIe n3gaHuna

1. Kotoycos A.C. Teopus undopmauum : y4eb. nocobue / Kotoycos AHatonun Cepreesud. - Mocksa
: Paguno n cBasb, 2003. - 80c. : un. - ISBN 5-256-01686-5 : 55-00. KonnyecTBo ak3.: 10.

2 . OnneHrenm A. Uundpoass obpabotka curHanoe / A. Onnenrenm, P. Lladep; nog pea.
A.B.CeprueHko. - 2-e naa., ucnp. - Mockea : TexHocdepa, 2009. - 856¢. - ISBN 978- 594836-202-1 :
565-00. KonnyecTtso aks.: 10.

3 . Cepruenko A.B. Lindposasi obpaboTtka curHanos : y4ebHuk / CeprneHko AnekcaHap bopucosny .
- 2-e n3g. - Cankr-lNetepbypr : MNutep, 2007. - 751c . . : un. - ISBN 5-469- 00816-9 : 431-00.
KonunyecTtBo 3k3.: 3

4 . Xoxnos InN. OcHoBbl Teopun nHdopmaumm : y4eb. nocobue / Xoxnos eHHagun MBaHoBWY. -
Mocksa : Akagemusi, 2008. - 176c¢. ). - ISBN 978-5-7695-4576-4 : 271-59. KonnyecTtso ak3.: 10.

5.2.2. UspaHua ns 36C

Teopusa anekTpnyecKkomn CBA3N: Kype NEKUMN. [ONekTpoHHbIN pecypc] : YuebHoe nocobue ans By3os /
AngpeeB PH., KpacHoB PI1., Yenenes M.IO. - M. : lTopsiuaa nuHuna - Tenekom, 2014. - 230 c. . —
ISBN 978-5-9912-0381-4 [ONeKTpOHHbIN pecypc]. Pexum gocrtyna:
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http://work.zabgu.ru/fos/16/16.8/10.05.02_ %D0%911.%D0%92.%D0%9E%D0%94.03_%D0%9E%D0%A2%D0%A1_%D0%A2%D0%9A%D0%91-20.pdf

http://www.studentlibrary.ru/book/ISBN9785991203814.html
5.3. Ba3bl gaHHbIX, UH(POPMALIMOHHO-CMPABO4YHbIE U MOUCKOBbLIE CUCTEMbI

1. EAnMHoe okHO goctyna k obpasoBaTtenbHbIiM pecypcam: http://window.edu.ru. — ans nogrotoBkM K
KOMoKkBMymam, K 3alumTe nabopaTtopHbix paboT, Npy BbINONIHEHWM KOHTPOSbHbIX AOMAaLUHNX paboT
2. IHTepHeT-TecTupoBaHue: http://test.i-exam.ru/- ons NoAroToBKM K KOMNMOKBMYMAaM, K 3a4eTy.

3. bubnunoteka 3ablyY. — Pexwum goctyna: http://library.zabgu.ru.

4. 3bC «YHuBepcuteTckass OMGNMOTEka oHManH». — Pexum poctyna: http://biblioclub.ru - gns
NOArOTOBKU K KOMNNOKBUYMaM, K 3a4€ETY, 3K3aMeHy

6. NepeyeHb NnporpamMmmHOro obecnevyeHus
MporpammHoe obecneyeHune obuiero HasHaveHus: OC Microsoft Windows, Microsoft Office, ABBYY
FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC "Merallpo".

I'IporpaMMHoe obecneyeHne cneymnanbHOro HasHa4YeHus:

7. MaTepuanbHO-TeXHUYECKOe obecnevyeHne gUCLUMNNUHLI

HanmeHoBaHne nomelleHnn gns
npoBeAeHns y4eOHbIX 3aHATUIA 1 ons
camocToaTenbHOM paboTbl 0by4vatoLmxcs

OcHalleHHOCTb cneumanbHbIX NOMeLEeHNn 1
NnoMeLLeHNn Anst CaMoCTOATENbHOW paboThl

YueGHble ayautopum ans NnposeaeHns
3aHATUI NEKLMOHHOro TMna

YyebHble ayanTopun an4a nposeneHus

NPaKTUYECKNX 3aHATUIN CoctaB 060pyf0OBaHNA N TEXHUYECKUX CPEACTB
00y4eHMs ykasaH B nacrnopTe ayantopum,
Y4yelbHble ayantopun Anst NpoBeaeHns 3aKpensneHHon pacnmucaHmeM no rakynbTeTy

nabopaTopHbIX 3aHATUN

YuebHble aygutopun st NPOMEXYTOYHOW
aTtTecTaumu

YyebHble ayguTopun 4ns npoBeaeHus
rpynnoBbIX U UHANBUAYATbHbIX

o CoctaB 060pyfoBaHNA N TEXHUYECKUX CPEACTB
KOHCynbTauui

00yyeHus ykasaH B nacnopte aygutopum,
3aKpenneHHon pacnmcaHneM no kadegpe

YuebHble ayautopun 4nst TekyLuei
aTTecTaumu

8. MeTognyeckue peKkomMeHaaunm no opraHmsauymm nsyvyeHmnsa gucumnniunHbl

Jlekumm SIBNSOTCA OCHOBHBbIM MCTOYHMKOM TEOPETUYECKoro matepumana no aucumnnvHe «O6uias
Teopusi cBA3ny». [NoceleHne N KOHCNEeKTUPOBaHMe Nekuun aBnseTcst 06s3aTenbHOM cocTaBnsiowen
YCMELUHOro OCBOEHWUS ANCLMNINHBI 0By4YatoLwmnmmncs.

Ona addeKkTMBHOrO OCBOEHUA MaTepuana gucumnimHbl «O6lasi Teopusi cBA3W» Heobxooumo
BbIMOSTHEHUE CreayroLnx TpeboBaHWI:

- obssaTenbHOe MOCeLleHMe BCEX JIEKUMOHHBIX M MPaKTUYECKUX 3aHATUIA, CrnocobCTByoLLEE
CUCTEMHOMY OBMafEeHNI0 MaTepmnanom Kypca;

- BCE BOMPOCHLI COOTBETCTBYIOLUX pa3dernioB U TeEM MO AUCUMNIIMHE HeobxoamMmMo duKcMpoBaThb (Ha
nobbIX HOCUTENSIX MHCpopMaLMK);

- 0b6sA3aTenbHOE BbINOMHEHNE AOMALLHUX 3a4aHUIA ABMAETCS BaXHENLWNM TpeboBaHNEM U YCNOBUEM
dopMUpPOBaHNS LIENIOCTHOIO Y CUCTEMHOMO 3HAHWS MO OUCLIUIMIIVHE;

- 0653aTEeNbHOCTb JINYHOM aKTUBHOCTU KaXKAOro CTyAeHTa Ha BCEX 3aHATUSAX NO OUCLUMIINHE;

- B CNy4asX HESICHOCTM Kakux-Nimbo BOMPOCOB, 0OCY)XOaeMbIX Ha 3aHATUSAX, HEOOXoAMMO 3afaTb
COOTBETCTBYHLLME BOMPOCHI NpenogaBaTernto;

- B CIy4asix NPOMyCKOB 3aHATUN MO yBaXUTENbHbIM MPUYMHAM CTyAEHTaM NpeaocTaBnAeTCa npaBo
NnoAroTOBKU M NpeacTaBneHusl 3agaHuin U OTBETOB Ha BOMPOCHI M3Y4YEHHOro MaTtepuana, ¢ pac4eTom
Ha NMOMOLLb NpenogaBaTens B ero YCBOEHUU;

- B CNny4yasix nponyckoB 6e3 yBaXXUTENbHOW NPUYUHBI CTYAEeHT 00s3aH CaMOCTOSATENbHO WU3Y4nTb
COOTBETCTBYHLUI MaTepuart,
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- HeobOXOOUMbIM YCIOBMEM SBMSIETCA CaMOCTOATENbHOCTb M UHULMATUBHOCTb CTYAEHTOB MNpu
KOHTpone Habopa ©0annoB no AuCUMNAMHE AN YCNELWHOro MPOXOXAEHUS MPOMEXYTOYHOMN
aTTecTtaumm.

Mopsaok opraHu3aumm caMoCToATENbHOM paboThl CTYAEHTOB

CamocToaTenbHasi paboTa CTy4eHTOB HanpasfeHa Ha:

- camocCTosATeNbHbIN MOUCK, 00paboTKky (aHanu3, cuHTe3, oboblieHne un cucTemMaTu3auuio),
agantauuio Heob6xoanmon nNo ANCUMNINHE MHAOPMaLWK;

- BbINOJTHEHWE 3adaHnin ANsi CaMOCTOSATENbHON paboThl;

- U3yYeHME N YCBOEHME TEOPETUYECKOrO MaTepuana, npeacTaBieHHOro Ha NEKUMOHHbBIX 3aHATUSAX U
B COOTBETCTBYHLUNX NMTEPATYPHbIX WCTOYHMKAX (pekomeHayemas OCHOBHasi M [OMNOfHUTENbHas
nutepartypa);

- CamMoCTOsITENbHOE N3yYeHne OTAeNbHbIX BONPOCOB KypCa;

- NOAroToBKa K MPaKTUYECKMM U CEMUHAPCKUM 3aHATUSAM, B COOTBETCTBUM C pekoMeHAaumsmMu
npenogasaTensa (BbiMNONMHEHME KOHKPETHbIX 3adaHui, COOTBETCTBYHOLLME OpraHU3auMOHHbIe
aencTens U T.4.).

OpraHu3aunst caMocToaTeNbHOM paboTbl COOEPXKUT:

- MOCTaHOBKY Lenu;

- COCTaBIEeHNe COOTBETCTBYIOLLIErO MNiaHa;

- mouck, 06paboTKy nHdopmaumu;

- NpeacTaBneHne pesynbTaTtoB paboTbl.

PekomeHgaumy no BbINOMHEHWIO M OPOPMIAEHUIO KOHTPOSbHBLIX PaboT:

3agaHus Ha AgoMallHWe KOHTPOSbHble paboThl BbliAalOTCs NpenogaBaTenem, BeayLMM 3aHATUS, B
COOTBETCTBUM C TAabnuuen BapnaHToB.

KoHTponbHble paboThl BbINOMHSOTCA B LUKONBHOW TeTpaau. YCNoBus 3agady nuyT MOMHOCTbIO, a
Takke yKasblBalOTCA 3Ha4YeHMs 3agaHHbIX U3MYECKMX BENUUYMH. [ina 3amevaHun npenogasaTtens Ha
CTpaHuLax TeTpaan OCTaBNATCSA Nons.

B peweHun 3agaun npvMBOAUTCS KpaTKoe ONMCaHue CYLLIHOCTU paccmaTpyMBaemoro npolecca unm
ABneHns n OpPMYyNMPOBKM COOTBETCTBYIOLUMX 3aKOHOB, YPaBHEHWN, HEOOXOAMMbIX AMS peLueHus
3agayum, c onucaHmem OyKBeHHbIXx 0B03HayeHun. Takke NPUBOAUTCH PUCYHOK, CXema unu rpadumk
npotiecca, ecnv 3To HeobxoanMo.

MaTtemaTnyeckmne npeobpasoBaHUs UCXOOHbIX YPaBHEHWI BbINOSHAOTCS B 00LLEM BUAE, C KpaTKUMU
NOSICHEHNSIMW, BbIBOAUTCS MTOroBas (pacyeTHas) doopmyna.

BbINONHSATCA BbIMUCIEHNS NO 3a4aHHbIM YUCOBbIM 3HAYEHWAM, BblpaXkeHHbIM B cucteme CU, ¢
npYMeHeHneM npasun NpubNMXeHHbIX BblYMCNeHUMn. PacuyéTHas dopmMyna npoBepsieTcd Mo
enHMLaM n3MepeHus (no pasmepHoOCTH)

Mpn noacrtaHoBke B pacyéTHy0 hopmMyny, a Takke npu 3anMcy 0TBETa YMCMOBbIE 3HAYEHUS BENNYUH
3anucbiBaloTCAa B CTaHgapTHon dopme. [puBoaMTCA OKOHYaTeNbHbIA OTBET C  yKasaHuem
pa3MepHOCTM HaNOEeHHOW BENNYMHbI.

PekomeHngaumm no BbINOMHEHNIO NabopaTopHbIX paboT:

JlabopaTtopHble paboTbl ABMASKOTCA OOHUM M3 OCHOBHbIX BMAOB Y4YEOHbIX 3aHATUA LOUCLMMNIUHBI
«Ob6Lwasn Teopusa ceasn». JlabopaTtopHble paboTbl BbIMOMHAIOTCA B COOTBETCTBMU C METOOUYECKUMMU
yKasaHusiMu1, BbldaBaeMbiMu Ha kadegpe. JlabopaTtopHasa paboTa COCTOUT U3 SKCMEPUMEHTASTBHON U
TEeopeTMYEeCKON YacTeln; No pesynbrataM aKcrnepumMeHTa B nabopaTtopuu npoussoautca obpaboTka
AaHHbIX, pacyeTbl No paboynm dopmynam, opopmneHue otyeTa no nabopatopHon paboTe, 3awmuta
paboTbl, coCcTosiLas B COBMECTHOM OOCYXAeHMM pe3ynbTaToB paboTbl U OTBETOB Ha BOMPOCHI,
AaHHble B METOAMYECKMX YKa3aHMWsAX.

PekomeHgaumm no NOAroToBKe K KOMMOKBUYMY:

MogroToBka K KOMOKBUYMY BbIMOMHAETCA MO BOMpocam, BbiAaBaembiM npenogaBaTternem, o
COOTBETCTBYOLLEMY pa3geny (Moaynto). MNpun noaroToBke NMCNOMb3yOTCA peKOMeHayemMasi OCHOBHas
W gononHuTenbHasa yvyebHas nuTepaTtypa, CNUCOK KOTOPOM BblAaeTcs B Havane ceMecTpa, a Takke
pekomeHayemble OBC, aneKTpOHHbIE CMpaBOYHblE CUCTEMbI, MaTepuarbl NeKUMn U NpakTUYeCcKmX
3aHATUN. Konnoksnym caaeTcs B yCTHOM

MM NNCbMEHHON hopmax.

PaspaboTuunk/rpynna paspaboTtumkoB: BepxoTypos A.P., goueHT

PaccmoTpeHa Ha 3acegaHum Kadeapbl
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(npoTokon oT 20.05.2021 r. N2 9)

CornacoBaHa ¢ Bbinyckarouwen kadenpon

3asepytowmi kacdenpom
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