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1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

rnony4YeHne TEOPETUYECKNX 3HAHWUI N MPAKTUYECKMX HABbLIKOB MO CNeKTpanbHOMY U
KOppPEnsiLMOHHOMY aHanmn3y pasfinyHbiX CUrHaroB CBA3W; CUrHANoB C aMNNTYAHON, YrIIOBOW 1
CNOXHOW MoAynsiuMeit; METOL0B ONMCAHUS M aHanmaa CrlyYyanHbIX CUrHaNoB; OCHOBHbIX
napameTpoB M XapakTEPUCTUK JIMHENHbIX, HENMHENHbLIX U NapaMeTPUYECcKmX Lienen
TEeNeKOMMYHUKaLMNOHHbIX YCTPONCTB U CUCTEM; METOAOB aHanmn3a npoxXoXaeHUs CUrHarnos
yepes Ha3BaHHbIe Lenu; Teopun ANCKPETHOM 00paboTKM CUrHanoB; NPUHLMNaM onTUManbsHON
dunbTpauum curHanoe Ha hoHe NOMEX; N3YHEHUIO XapaKTePUCTHK 1 NapaMeTpOB KaHanoB
CBSI3U, MPOXOXAEHUIO CUTHaNOB MO 3TUM KaHanam; Teopumn nepeaadn 1 KoanpoBaHus
CO0D6LLIEHNIA; MHOrOKaHanbHoOW CBSA3M U BOMPOCOB pacrpeaeneHms MHpopMaLunm; OCHOBHbIX
BOMPOCOB MOMEXOYCTOMYMBOCTM TENEKOMMYHUKALIMOHHbBIX CUCTEM, a Takke co3daHune 6asbl
ONsi nocneayLwero n3y4eHnst cneumanbHbIX AUCUMNINH U QUCUMMITMH cneunanisaunm

3agaym nsyyeHus aMCUMnInHbL:

B pe3yrnbTaTe U3yyeHus gucumnnunHel «O0Lwasa Teopus CBsI3n» y CTYAEHTOB AOSKHbI
CchOpMMPOBATLCSA 3HAHWUS U YMEHUS, NO3BONSIIOLLME:

- CaMOCTOAATENbHO NPOBOAUTE MaTEMaTUYECKMIN aHann3 U3nYeCcKUX NpoLECCOB B aHaNOroBbIX
1 unchpoBbIX YCTPOMCTBAX (POPMUPOBAHNS, Npecbpa3oBaHms n 06paboTKM CUrHAMOB;

- OLleHMBaTb pearibHble U NpeaernbHble BO3MOXHOCTU MPOMYCKHOW CMOCOOHOCTU U
NMOMEX0YCTONYMBOCTUN TENEKOMMYHUKALMOHHBIX CUCTEM.

1.2. MecTo aucumnnuHbl (Moayns) B cTpyktype Ol

OucumnnnHa «OBbwasn Teopusa cBsasm» cornacHo roC exoant B coctaB ancumnnmH bnoka 1
b1.6.14, 6asoBass 4acTb, o00d3aTesflbHbIX ANA WM3YYEHUS] W OCBOEHUSA CTydEeHTaMu,
obyvaloLwmmMmcsa No AaHHOMY HanpaeneHuto. laHHasa gucumnnuHa 6asvpyeTcs Ha 3HaHuSX,
MOMy4YEeHHbIX CTyOEHTaMU B MPOLECCE M3YYEHUS OUCLMMNIIMH: MaTeMaTUKU, WHGOPMAaTUKK,
PU3NKN, ONCKPETHOW MaTeMaTuKu, TEOPUU BEPOATHOCTEM U MaTEMaTMYECKOW CTaTUCTUKW,
OCHOB TEOPUK LeNen, 3NEKTPOHMKN, CXEMOTEXHMKN TENEKOMMYHUKALMOHHBLIX YCTPOWCTB.

1.3. O6bem gucumnnuHbl (Moaynsa) ¢ ykazaHueM TpygoeMKOCTU BCeX BUAOB
y4yeOHOM paboTbl

OOwaga TpyAoeMKOCTb ANCUMUMNMNHBI (MOAYNs) cocTaBnseT 8 3aveTHbIX(blie) eguHuL(bl), 288
Yyacos.

OuHasa ¢opma



PacnpefgeneHue no cemectpam

arTectauum B cemMmecTpe

Buabl 3aHATUI 4 5 Bcero yacos
cemecTp cemecTp

OO0was TpyaoeMKoCTb 288
,Tb\znmoprle 3aHATUS, B 90 54 144
nekuyunoHHble (1K) 18 18 36
npakTnyeckue

(cemuHapckue) (M3, C3) 36 18 54
na6opatopHbie (J1P) 36 18 54
CamocTosTenbHas

paboTa ctygeHToB (CPC) 54 54 108
dopma NpoMexxyToYHOM 3auer SK3aMeH 36

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

3aoyHas dopma

PacnpegeneHve no cemecTtpam

arrectauunm B cemMmecTpe

Buabl 3aHATUIA 5 6 Bcero 4yacos
cemecTp cemecTp

O6Lwas TpyaoemMKoCTb 288
AyOuTOpHbIE 3aHATUS, B 20 10 30
T.u.
nekumoHHsble (J1K) 8 4 12
npakTnyeckue
(cemuHapckue) (M3, C3) 6 4 10
na6opatopHbie (J1P) 6 2 8
CawmocTosaTenbHas
pabota ctygeHToB (CPC) 124 98 222
dopma NpoOMEXKYTOUHOW 3aueT Sk3ameH 36

KypcoBasi pabota
(kypcoson npoekT) (KP,
KIT)

2. TpeboBaHuA K pe3ynbTaTaM OCBOEHUS AUCLUNITUHBbI

Mpouecc n3y4eHnss AMCLMNIMHBI HanpaBneH Ha hOPMUPOBaHME CrieayLMX KOMNETEHLUNIA:

3




Mnoekc
CogepxaHue KoMmneTeHuun
KOMMeTeHunn

yMeHneM cobnpaTb 1 aHanuanpoBaTb HpopMaLmio Ans OpPMUPOBaHNS

MK- 8 NCXOLHbIX OAHHbLIX Asi NPOEKTUPOBAHUSA CPEACTB U CETEN CBA3UN U KX
3NeMeHTOB

MK-28 YMEHMEM OpraHn3oBbIBaTb MOHTaX 1 HACTPONKY MHEOKOMMYHUKALMOHHOTO
obopynoBaHus
YMEHMEM OpraHn3oBbIBaTb U OCYLLECTBNATb MPOBEPKY TEXHUHECKOrO

MK-29 COCTOSIHUA 1 OLIEHMBATbL OCTATOK pecypca CoopyXeHnn, 06opynoBaHUs n
cpencTs UHAPOKOMMYHUKaLIIA

MK-30 CMOCOOHOCTBIO MPUMEHATL COBPEMEHHbBIE METOAbI OOCNYXXMBAHNS U PEMOHTA

I'lnaHMpyeMble pes3ynbTaTthbl O6y‘-IeHVIFI no ancuuninmHe gnda nocnenoBaTtesibHOro JOCTMXeHUsA

YPOBHEN CCPOPMUPOBAHHOCTM KOMMNETEHLNI

PesynbTaTt 06yyeHus

3HaTb

MoporoB.bli:

MoporoBbli:

1) NPUHLMMNBI N OCHOBHbIE 3aKOHOMEPHOCTU Nepeaayn nHdopmMauum no KaHanam
CBSAA3K;

2) dmsnyeckne CBoMCTBa COOBLLIEHNIA, CUTHANOB, NOMEX U KaHamnoB CBA3M,

CraHgapTHbIN:

CraHgapTHbIN:

1) MmaTemaTMyeckme MoLenun cooOLLEHWI, CUrHAMNoOB, MOMEX U KaHanoB CBSA3M;
2) MeToAbl MOAYNALUM U ETEKTUPOBAHNS CUrHANMOB;

3) ocHOBHble onpeaeneHns, TeopeMmbl, 3aKOHbI TEOPUU MHDOPMaLUK

OTanoHHbIN:

OTanoHHbIN:

1) MeToabl KOMMNBIOTEPHOIO MOLENMPOBaHUS Npeobpa3oBaHNsi CUrHaNoOB B
ANEKTPUYECKMX LiensXx;

2) OCHOBHbIE TeOpPEMbI, 3aKOHbI TEOPUKN MHGOPMaLUKN N KOOMPOBaHUSA
coo0LLEeHNI

3) NpyHLMNBI MHOrOKaHarbHOW Nepeaayv U pacnpegeneHuns nHgpopmauuu;
MeToAbl ONTUMU3aLMM CUCTEM Mepefaydun n ceTen CBaau;




PesynbtaT 06y4eHus

YmeTb

Moporosbli:

Moporosbli:

1) NPMMEHATb Ha NpakTuke MeTodbl POPMUPOBAHUSA, NPeocbpasoBaHMsa K
06paboTKM CUrHAMNOB B 3NEKTPUYECKMX LIEMSX U YCTPONCTBAX;

2) ymeTb NoNb30BaTbCA METOAAMW KOMMbIOTEPHOrO MOAENMPOBaHMS
npeobpa3oBaHUsA CUrHANOB B SNEKTPUYECKUX LeNsx; yMeTb COCTaBNATb
MaTtemaTunyeckme Modenu coobLLeHniA, CUrHanoB, MOMEX U UCMONb30BaTh MX B
pacyeTax;

3) OCyLLECTBMATbL MOHTa), HACTPOWKY, OMbITHYIO NPOBEPKY paboTocnocobHoCTM
CPEeacCTB CBA3N

CraHgapTHbIN:

CraHgapTHbIN:

1) ucnone3oBaTtb CTaTUCTUYECKME U MHOPMALIMOHHBIE XapaKTePUCTUKN
Ccoo0LEHNI, CUrHaNoB U Ux Npeobpa3oBaHNin B 3NEKTPUYECKMX LEensx n
ycTponcTBax 06paboTku;

2) NPUMEHSATb Ha NPaKTUKE OCHOBHbLIE MONOXEHUS TEOPUN MOLYNALMMN,
OEeTEKTUPOBAHWS, MOMEXOYCTONYMBOCTU OUCKPETHBIX U aHANOroBbIX COOOLLEHNI,
NPOMYCKHON CMNOCOBHOCTN ONCKPETHLIX M aHANOroBbIX KaHanNoB;

3) cobupaTb 1 aHann3anpoBaTb MHOPMaLMIO ANa POPMUPOBaAHUS UCXOOHbIX
OaHHbIX ONsi NPOEKTUPOBaHMSA CPEACTB CBA3M U UX SNIEMEHTOB

4) ocyLleCTBMSATb MOHTAX, HACTPOWKY, PErYIIMPOBKY, OMbITHYH NPOBEPKY
paboTocnocobHOCTHN, CPeaACTB CBA3MU

SOTanoHHbIN:

OTanoHHbIN:

1) cobupatb 1 aHanMaupoBaTb MHDOPMaLMIO AN POPMUPOBAHUSA UCXOOHbIX
OaHHbIX ANs NPOEeKTUPOBaHUSA CPeACTB N CeTeln CBA3N;

2) NPUMEHATb NPUHLUNBI MHOMOKaHansHOM nepeaayn n pacnpeneneHus
nHdopmaumm;

3) nonb3oBaTbCs METO4AaMU NMOMEXOYCTONYMBOIrO U CTAaTUCTUYECKOTO
KoOUpoBaHWs;

4) ocyLlecTBNSATb MOHTAX, HaNaaKy, HAaCTPONKY, PEryrMPOBKY, OMbITHYIO
npoBepKy paboTocnocobHOCTU, UCMbITaHUA 06OPYAOBaHMSA U CPEACTB CBA3MU

MoporoBblii:

MoporoB.blii;

1) HaBblkaMu NpakTU4ecKkon paboTbl ¢ NabopaTOPHLIMU MakeTamMu aHaNoroBbIX U
LMdPOBbLIX YCTPOMUCTB, C COBPEMEHHOW U3MEPUTENLHOM annapaTypou;

2) HaBblKaMX MOHTaXa, HaCTPOWKK, PErysIMpoBKM 3f1IEMEHTOB, YCTPOWCTB CUCTEM
CBA3U;

3) meTogamu cbopa nHgopmaumm ans hopMnpOBaHNS UCXOAHBIX AaHHbIX NS
NPOEKTUPOBAHUSA 31IEMEHTOB CUCTEM CBA3MU




PesynbTtaT 006y4YeHus

Bnapgetb

CraHgapTHbIN:

CraHgapTHbIN:

1) MeTogaMmn KOMMbIOTEPHOIO MOAENNPOBaHUSI NPeobpa3oBaHUsA CUrHaNoB B
aneKTpMYeckux Lensax, npu nepegaye nHpopmaumm;

2) MeTogaMm MaTeMaTU4eCcKoro MoaenMpoBaHns CUrHanoB, coobLLeHn, noMex
3) HaBblkaMn MOHTaXa, HanagKu, HaCTPOWNKK, PEryNIMPOBKU SNIEMEHTOB,
YCTPOWCTB CUCTEM CBS3N

4) cobmpaTtb 1 aHanuanpoBaTb MHGOPMaLUMIO AN POPMUPOBAHNSA UCXOAHBIX
AaHHbIX ANA NPOEKTUPOBAHUSA CPEeaCTB CBA3M U UX ANIEMEHTOB

OTanoHHbIN:

OTanoHHBbIN:

1) MeTogamMu NOMEXoyCTOMYNBOrO U CTAaTUCTUHECKOrO KOAMPOBAHUS;

2) MeTOd4aMV Teopun MHOrokaHanbHOW nepegayn u pacnpegeneHus

MHG opMaLmu;

3) MeTogaMy KOMMNbIOTEPHOrO MOAENMPOBAHMS (PU3MYECKMX MPOLECCOB NpK
nepegave nHgpopmauuu;

4) HaBblkaMy MOHTaXa, Hanagku, HaCTPONKN, PErYIIMPOBKX, OMbITHON NPOBEPKU
paboToCnocoBHOCTU SNEMEHTOB, YCTPOMUCTB CUCTEM CBA3U

3. CopepxaHme QUCLUNIINHBI

3.1. Pasgenbl aucumnnuHbl U BUAbl 3aHATUN

OuHas popma




AyaunTopHble

Moaynb pggx:ﬁa HanmeHoBaHve pasgena Eacce:}gg 3aHATUSA CPC
JIK |N3(C3)| NP
OO0OLme cBeieHns1 0 cMCTeMax CBA3MN.
1 1 Knaccudmkaumsa TenekoMMyHUKaLMOHHbIX 11 2 3 3 3
cucTem
> MaTemaTtudeckme moaenn coobLLEeHWHA, 15 > 3 3 7
CUrHanoB 1 NomMex
5 3 MeToabl hopmMmnpoBaHus 1 15 2 3 3 7
npeobpasoBaHnsl CUrHaNoB
4 Mopgynauma n oeTekTupoBaHne curHanos 15 2 3 3 7
3 5 Yrnosas mogynsaumsa curHanos. AHanms 15 2 3 3 7
MOLYISILIMOHHBIX XapakTePUCTUK
6 MaTtemaTtuyeckme moaenu KaHanoB CBSA3N 15 2 3 3 7
4 7 Lindposas obpaboTka curHamnos 15 | 2 3 3 7
Teopus NOMexXoyCTONYMBOCTU CUCTEM
8 nepegayn QUCKPETHbIX COOBLLEHNI. 17 4 3 3 7
KorepeHTHbIN npuem curHanos
HekorepeHTHbIN NpUem curHarnos.
5 9 [MomMexoyCTONYMBOCTb HEKOrEPEHTHOIo 15 | 2 3 3 7
npuema
10 [TomexoyCTON4YMBOCTb NpUeMa ONTUYECKNX 15 o 3 3 7
curHanos
6 11 OcHoBbI TEOPUM MHOPMaLIMK 17 | 4 3 3 7
12 OcHOoBbI TEOPUN KOOMPOBaAHNA COOOLLIEHNN 15 2 3 3 7
7 13 |_|OMeX0yC'I:OW-IVIBoe KogupoBaHue 15 > 3 3 7
cooOLeHNI
14 MpUHUMMNLI MHOrOKaHanNbLHOM CBA3U U 18 > 3 6 7
pacnpenenenns ntHdpopmaumm
8 15 Cucrembl nepegayn ¢ MHOrOCTaHLMOHHBIM 18 > 6 3 7
OOCTynoMm
16 AHanun3 agHeKTUBHOCTU U 3NIEMEHTDI 21 2 6 6 7
ONTMMU3aLNN CUCTEM CBSA3U
WToro 252 | 36 54 54 | 108

3ao4yHas dopma




Moaynb

Homep
pasgena

HawmeHOBaHMepasuena

Bcero
Yyacos

AyOouTopHble

3aHATUA

JIK

M3(C3)

JIP

CPC

OO0OLme cBeieHns1 0 cMcTeMax CBA3MN.
Knaccudmkaumsa TenekoMMyHUKaLMOHHbIX
cuctem. MatemaTtunyeckne mogenu
COOOLLEHUI, CUrHanoB 1 NoMeXx

26

22

MeTtoabl hopmmupoBaHust U NnpeobpasoBaHNA
curHanos. Moaynaumsa n getektmposaHme
cuUrHanoB. AHann3 MoayNSALNOHHbBIX
XapaKTepPUCTUK.

34

26

MaTtemMaTuyeckme MoOenu KaHanoB CBA3WN.
Lndposas obpaboTka curHanos.

33

30

Teopusi NOMEXOYCTONYMBOCTU CUCTEM
nepegayn ANCKPETHbIX COOBLLEHUN.
KorepeHTHbI npMemMm curHanos

39

34

HekorepeHTHbIV NpUeM CUrHaIOB.
[MomMexoyCTONYMBOCTb HEKOFEPEHTHOIO
npuema . [loMmexoycTon4mBoCTb Npnema
ONTUYECKNX CUTHaNoB

32

30

OcHoBbl Teopumn MHhopmaLmm. OCHoBbI
TEOpPUM KOOMPOBaAHUSA COOBLLEHWNNA.

24

20

MomexoycTonynsoe KogmpoBaHue
coobLeHnn. MprHUMNLI MHOroOKaHanNbHOM
CBA3U 1 pacnpegeneHns nHdopmaumm

32

30

Cunctembl nepegayn ¢ MHOMOCTaHUMOHHbBIM
poctynom. AHanns apeKTUBHOCTU U
3MEeMeHTbl ONTUMM3aLMn CUCTEM CBS3MU

32

30

NTtoro

252

12

10

222

3.2. lleKunoHHbIe 3aHATUA

OuHas popma

Mogaynb

Homep
pasgena

CopepxaHue NeKUMOHHbIX 3aHATUI

O6wue ceegeHus o cuctemax cedasu. Knaccudpmkaums
TENEeKOMMYHUKALMOHHbIX CUCTEM MO Ha3Ha4YeHuto, CNocoby AeNCTBMSA U
TexHudeckon peanunsaummn. CoobweHne n nHpopmaums. OCHOBHbIE
napameTpbl curHanoB. CTPYKTypHasa cxema cuctembl CBsA3U. [JUCKpeTHbIE
1 HenpepbIBHbIe KaHarbl. [lnanasoH 4acToT 3NeKTPOMarHUTHbIX
konebaHun, ncnonb3yemMbiX B cUCTeMax nepegadn nHgopmauum.
MHorokaHanbeHble cucTemMsl nepegayun. Nlomexm n nckaxxeHnsa B kaHanax.
Knaccudgukauusa nomex. KognposaHme 1 Moaynsaums CUrHanos.
CTpyKTypHasa cxema cucTeMbl nepegadn AUCKPETHbIX COOBLLEeHU, ModeMm
n kogek. OCHOBHbIE XapakTEPUCTUKN CUCTEM nepeaayn nHdopmauum




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

MaTtemaTnyeckne moaenn cooOLLLEHUIA, CUTHAMOB U NMOMEX.
Knaccndukaumsi coobLleHuiA, curHanos 1 nomex. [JleTepMnMHUpoBaHHbIE U
crny4vanHble NpoLecchl, X matemaTuyeckme mogenu. MNpsmele n
KOCBEHHble MoAenu npoueccos. [peactaBneHme coobLieHnI U curHamnos
B Pa3IMYHbIX METPUYECKUX U TOMONOMMYECKUX NPOCTPaHCTBAXx.
PasnoxeHne yHKUMIA B OPTOroHarnbHble psgbl Mo 6a3ncHbIM QYHKUNAM
npocTpaHcTBa curHanoB. O606LeHHbIN pag Pypbe, COOTHOLLEHNE
MapceBans. CnekTpanbHOe U BpeMeHHoe npeacTaBneHne CUrHanos.
OnckpeTusaumsi n KognpoBaHWE HeENPEPbIBHbIX COOBLLIEHMN.
KBaHTOBaHue no ypoBHI0. Teopema KoTenbHukoBa. PasnoxeHne
aHanorosoro curHana B 6asuce Yonuwa. lNpeacrasneHne undpoBbixX
CUrHanoB BeKTOpamMu NpoCcTpaHCTBa XeMMUHra. XapakTepucTukm
cnyyanHbix npoueccos (CI1). CtaunoHapHbie 1 HecTaumoHapHslie CIT.
Oprogndeckoe CBOMCTBO cTauumoHapHbIix Cl1. OcobeHHoCTU
HecTauMoHapHbIX npoueccoB. OYyHKUMU KOPPEnSLMU U NX CBOMCTBA.
Mayccosckuin CI. CnekTp NOTHOCTM MOLLHOCTU U ero CBA3b C (OyHKUMEN
Koppensaunn. PyHKumMa Koppensauun “6enoro” wyma ¢ orpaHn4YeHHbIM
crnekTpoM. OdhdekTBHas WwnpuHa cnektpa. PasnoxeHne KapyHesa-
JloaBa. MapkoBckue curHanbsl. Onncanune gudbdepeHumnansHbIMm
(pa3HOCTHbIMW) YpaBHEHUAMM.

MeToabl hopmupoBaHus 1 npeobpasoBaHus curHanos. [NpeobpasoBaHne
Koneb®aHUM B HENMUHEWHBIX U NapaMeTpudeckmx Lensx. JinHerHoe
ycuneHune. HenunHeiHoe pe3oHaHCHOE YCUIEHNE rapMOHUYECKNX
konebaHun. MNMpeobpasoBaHne YacToTbl. [MapameTpuyeckme Lenm n mnx
cBoNcTBa; NnpeobpasoBaHMe CnekTpa B napameTpuyecKknx Lensx.
MpuvHUMN napameTprnyeckoro ycuneHus. opmmpoBaHue u
AeTeKkTupoBaHne curHanos amnnutygHon mogynsaumm (AM). AM ¢
nogasneHHon Hecywen (AM-INMH, BAM), ogHononocHas Moaynsums
(OM). BpemeHHoe, cnekTparibHoe U BEKTOpHOE npeacrasneHne AM-
konebaHun. dopmmnpoBaHne MOAYNNPOBAHHbBIX CUTHANOB B HENTMHENHbIX
uensix. CxemMbl MOgynsiTopoB. [MpUHLMN KOrepPEHTHOTO Y HEKOrEPEHTHOTO
AeTekTupoBaHus. Vicnonb3oBaHne napaMeTpuU4eckux N HENMMHENHbIX
3NeMeHTOB AN AeTeKkTupoBaHusa. CxeMbl AeTeKTopoB curHanos AM,
BAM, OM. AHanus xapakTepuCTUK AeTekTopoB Ha IBM

Mogaynsauuns n getektupoBaHue curHanos. opmupoBaHue u
AeTeKTupoBaHue curHanos yrnoson mogynsauun(YM). Ceoncrea u
XapaKkTepucTuku curHanos YM B 4acTOTHOM 1 BpEMEHHOM obracTax Ans
AeTEPMUHUPOBAaHHbIX U CNyYarHbIX Modernen coobLleHnIn. Y3KkononocHas
N LLMPOKOMNOSIOCHAs yrnoBasi Mogynaums, pasnuyme B cnekrpax UM n &M
curHanos. Metogbl opmupoBannsg YM n ®M curHanos. CTpyKTypHbie
CcXeMbl 0a30BbIX U YACTOTHbLIX AETEKTOPOB. AHANM3 MOAYNATOPOB U
aeTektopoB Ha OBM.




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

dopmmnpoBaHue 1 AeTeKTUpoBaHNe CUrHanNoB, MOy MMPOBAHHbIX
ONCKPETHBIMW COOBLLEHNAMN. AHANMU3 NOMEXOYCTONYMBOCTU ANOOHOTO
aetektopa AM-curHanoB, BbIXOQHOE OTHOLLEHUE CUrHamn-nomexa n ero
3aBUCUMOCTb OT NapaMeTpPoB MOAYNALUN CUrHana n noMexm.
MomMexoyCcToONYNBOCTb KOrePEHTHOrO AeTEKTMPOBAHUS.
MomexoycTonumsocte YM, asneHue nopora npyu YM. Moaynsums u
AeTeKkTUpoBaHMe MMMyMbCHOMo nepeHocymka. MNpuHUMN MMNynbCHO-
KogoBsow mogynauuun. Metoabl amnnnTyaHO- UMMNYITbCHOW MOAYNALUNA.
CnekTpbl UMNYMbCHO-MOAYIIMPOBAaHHbIX KOrebaHuin

MaTtemaTtunyeckme mogenu kaHanoB cBs3u. Npeobpa3oBaHue curHanos B
KaHanax cBs3un. Knaccudumkauunsa kaHanoB anekTpocsasn. MNpoxoxaeHne
Cny4YanHbIX CUrHanoB 4Yepes AeTEPMUHUPOBAHHLIE NIMHENHbIE U
HeNnuHenHble cuctemMbl. CriyvyarHble NIMHENHbIE KaHarnbl U UX
XapaKkTepuCTMKN, 0COBEHHOCTU NPOBOAHBLIX M PagMOKaHanoB, 3aMMpaHng
curHanoB. OnyKTyaLMOHHbIE, COCPeAOTOYEHHbIE N MMMNYMBCHbBIE NOMEXH,
NX BEPOATHOCTHbIE XapaKkTepucTukn. Mogenun HenpepbIBHbIX KaHaroB.
VoeanbHbli kaHan 6e3 noMmex, KaHan ¢ agaAnTUBHbLIM rayCCOBbIM LLYMOM.
KaHan ¢ HeonpegeneHHon ¢ason curHana, ogHoTy4eBOn KaHan ¢
3ammnpaHnsamn. KaHan ¢ MexxcMMBONbHOW MHTepdepeHUmnen n
afanTMBHBLIM WyMoMm. Moaenu anckpeTHoro kaHana. CUMMEeTPUYHbIN
kKaHan 6e3 namaTn, kKaHan co cTupaHueM. [ANCKpeTHbIE KaHasbl C
namsaTbto. MapkoBckuin kaHan. Mogenn BosIOKOHHO-OMNTUYECKNX KaHanoB
cBA3N. KBaHTOBbLIN LUYM.

lMpencraBneHne aHanoroBbIX CUrHaNoOB B AUCKPETHOM BpeMEHM,
KBaHTOBaHWe, UnMdpoBoe npeacTaBneHne, CTPyKTypHble cxembl AL n
LIAT. Anroputm ANCKPETHOW CBEPTKM, anrOpUTM pasHOCTHOMO ypaBHEHMS.
LUndpossie cunbtpbl (LIP) pekypcuBHOro n HepekypcuBHOro Tmna.
MpumeHeHne z-npeobpa3oBaHmMs B 3aa4ax aHanmaa n cuHTesa
undpoBbIX pnbTPoB. VIMNynbCHbIE U YaCTOTHbIE XapaKTepucTukm Lid.
CuHTe3 undpoBbix omnbTpos. NorpelHoCTU LmdpoBon hunsTpaumm
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Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHBIX 3aHATUI

Teopus NOMEXOYCTONYMBOCTU CUCTEM Nepefadn ANCKPETHbIX
coobueHunii.. NMocTaHoBKa 3agayvm 06 onTMManbHOM AemMoaynsiTope
(MprMeMHuke) oUCKpeTHbIX coobLueHnin. Kputepun kadectsa 1 npaesuna
npuema OUCKPeTHbIX coobLueHnn. Kputepnin makcumyma cpegHemn
BEPOSATHOCTM NpaBMIIbHOrO Npuema. Peliatowasa cxema, NOCTPOEeHHasi no
npaBuy MakcMuMyma anocTepuopHON BeposaTHOCTU. OTHOoLIEHNE
npasaonoaobus. Kputepuin makcMumansHOro cpeaHero pucka. Kputepui
HelimaHa-lNupcoHa. OnTumanbHbIi NpUeM B AUCKPETHO-HENPEPLIBHOM
KaHane 6e3 NcKaXXeHun Npu HanuumMm agauTueHoro 6enoro wyma. CuHTes
anropuTMOB U CXEM ONMTUMAIIbHBLIX MPUEMHUKOB (KOPPENSLNOHHbIN
NPUEMHUK, COrfiacoBaHHbIN punbTp). NoTeHunansHas
NMOMEXO0YCTONYMBOCTb NPU TOYHO U3BECTHOM MHOXECTBE CUTHamoB.
BeposiTHOCTb OWMbKM Nprema Anst ABONYHOW CUCTEMbI CUTHAMNOB Mpu
6ernom rayccoBom wyme. CpaBHUTENbHAs OLEHKa NOMEXOYCTONYNBOCTU
AM, UM, ®M - curHanos. OTHocuTenbHaa asoBan moaynaunsa(OPM).
BeposaTHOCTb OLWMBKN NPy MHOTOMO3ULMOHHBIX CUrHanax. Anroputm
onTumanbHoro npuema B kaHanax ¢ MCW. NomexoycTonymBocTb B
kaHane ¢ MCI.

HekorepeHTHbIV npueM curHanos. [NomMexoyCTon4YMBOCTbL HEKOrepeHTHOro
nprema. OnTuManeHbLIN NPpUeM NpU HeonpeaeneHHon dpase n amnnuTyae
curHana. CpaBHeHWe nNoTeHUnansHon NOMexoyCcTONYMBOCTH
KOrepeHTHOro 1 HekorepeHTHoro npuema. Npunem gUcKpeTHbIX
coo0LeHnI B ycnoBuax nykTyaumm das u amnnuTys CUrHanos.
PasHeceHHbI npuem. Cnocobbl pasHeceHHoro npuema. Npuem
ANCKPETHBbIX COOBLLEHUI B KaHaNax ¢ cocpegoTOYEeHHbIMU NO CNEKTPY U
UMMYTbCHBIMU MOMEXaMMu.

10

lMomexoycToN4MBOCTb NpMEMa ONTUYECKUX CUTHAIOB.
MomexoycToNYMBOCTb NpMemMa ONTUYECKUX CUrHAMNoOB C KBAHTOBbLIM
LWYMOM MpY MOAYNSALNN MO UHTEHCUMBHOCTU. [leTekTopHasa n
nocrnegeTekTopHas obpaboTka. OTHOLLEHME NpaBaonoaoous.
3aBMCNMOCTL BEPOSAATHOCTU OLLIMOKK OT 06bema BbIGOPKM, OTHOLLEHUS
CUTHan-WyM 1 CpeaHero KonmyecTBa CUrHanbHbIX ) OTO3MEKTPOHOB.
Lincdoposbie meToabl 0O6paboTKM CUrHaNoOB B NpUEMHMKAX.

11

OcHoBbl Teopun nHopmaumn. KonnvectseHHas mepa nHdopmaumm
ANCKPETHOrO MCTOYHMKA. DHTPOMKUS Kak Mepa HeonpeaeneHHoCTH
CO0O6LLEHMIA, OCHOBHbIE CBOMCTBA 3HTponuu. CobCcTBEHHast MHpbopMaLms
NCTOYHMKA. QHTPONNSA NCTOYHMKA Be3 NamMsaTh Npyu paBHOBEPOSTHOM U
HepaBHOBEPOSATHOM BblIGOpe CMMBOJIOB. M36bITOYHOCTL U
NPOV3BOANTESNTBHOCTb UCTOYHUKA. B3anmHas nHopmauns - Konnm4ecTso
MHdOpMaLMM Ha BbIXOA4E OUCKPETHOrO KaHana OTHOCUTENbHO ero Bxoda.
CeoncrBa B3anMHOM MHpopMauuun. HagexxHoCTb kaHana v aHTponus
wyma. CKopocCTb nepegayn nHcopmMaLumm no AMCKPETHOMY KaHany.

O hekTMBHOE KOANPOBAHME ANCKPETHBLIX COObLLEHNn. Teopema
ONTMManbHOro KOAMPOBaHNA ANns KaHanoB 6e3 nomex. Cxatune
coo6LeHni. YKpynHeHne andaenta U HepaBHOMEPHOE KOANPOBAHME.
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Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUN

12

OcHoBbI TEOpUKM KoanpoBaHNsa coobLueHnin. OCHOBLI Teopun
KoaupoBaHus. KognpoBaHMe UCTOYHMKA U KOANMPOBaHME ONis KaHana ¢
wymamm. N306bITOYHOCTb M OTHOCUTENBbHAsi CKOPOCTb Koaa. MNpobnema
cornacoBaHmnsa UCTOYHMKA COOOLLEHUI C KaHanoMm. [INCKpeTHble
NCToYHMKM 6e3 namaTu. MpumutreHoe (6e3bI3bbITOYHOE) KoaUpPOBaHME.
MpuHumMnbl cTaTUcTNYeckoro kogmpoBaHus. Kogbl ®aHo-LLeHHOHa,
XadhdpmeHa.

13

MomexoycTonumesoe kogmpoBaHue coobLeHnin. ObHapyxeHune n
ncnpasneHue owmnbok. Kogosoe paccrosiHne. Cuctematmyeckue
NUHerHbIe KoAbl. nopoxadawwme maTpuubl. [lekognpoBaHue IMHENHbIX
kogos. [NpoBepoyHbie maTpuubl. Kogbl XemMMuHra. Limknnyeckue kogbl.
Mopoxagatowmin nonuHom. Cnocobbl KOOMPOBAHMS LIMKITMYECKUX KOOOB.
[ekoanposaHue npu obHapyXeHnn n ncnpasneHnn owmbok. TeopeTuko-
MHOPMaLMOHHAsA KOHLEMUMS KpUNTO3aLLMTbl COOOLLIEHMI B
TENEeKOMMYHUKALMOHHbBIX CUCTEMAX.

14

MpyHUMNBI MHOrOKaHarnnbLHOM CBA3WN N pacnpeaeneHns HopmaLmu.
OcCHOBHbIE NMOMOXEHWSI TEOPUN pa3deneHnst CUrHanoB B CUCTEMAX
MHOrokaHanbHou cBsi3n. Cuctembl nepegayn ¢ NMMHENHO-He3aBNCUMbIMU
curHanamu. Ycnosusi pasgenmMmocTu curHanos, onpegenurerns pama.
eomeTpudeckas TpakToBKa pasgenieHns curHanos. YacToTHoe,
BpeMeHHoe n (pasoBoe pasgeneHust curHanoB. CTPYKTYPHbIE CXEMBbI
MHorokaHanbHbIx cuctem. YPK, BPK, ®PK, ocobeHHocTn hopmmpoBaHms
rPynnoBbIX CUrHANOB 1 MOCTPOEHNA Pas3aenstoLLnx YCTPONCTB.

15

Cuctembl nepefayn ¢ MHOroCTaHUMOHHBIM JocTynoMm. PasgeneHme
curHanoB no dopme. CTpyKTypHasi Cxema pasgerneHms IMHENHO-
He3aBMCUMbIX curHanoB. Cructema nepegadm ¢ MHOroCTaHUMOHHbLIM
AocTynom. MNMpuHUMN MHOrOCTaHLUMOHHOIO A0CTYyNa K 0bLeMy TpakTy
nepenayn Ha ocHoBe YPK, BPK, pasgenenusa curHanos no gopme.
Mpumepbl NnceBgocny4vanHbIX (LUyMONOAOOHbIX) CUrHANMOB:
nocnegosatensHocTn bapkepa, J1PI1, LUMC Ha ocHOBe 4YacTOTHO-
BPEMEHHbIX MaTpuL. MNPUHLMM CTaTUCTUYECKOTO YMIIOTHEHUS.
MponyckHasa cnocoBHOCTb CUCTEM MHOFOKaHarnbHOW CBA3W. BnusHue
B3aMMHbIX MOMEX Ha MPOMNYyCKHY CNOCOOHOCTL KaHana

16

AHanua adPeKTUBHOCTU N 3rIEMEHTLI ONTUMU3aLMU CUCTEM CBSA3MU

3ao4yHas dopma

Moaynb

Homep
pasgena

Co,u,epmaHme NEKUMOHHbIX 3aHATUI
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Moaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUN

O6Lwme cBegeHnsa o cuctemax cessn. Knaccudpukaums
TENEeKOMMYHUKALMOHHbIX CUCTEM MO Ha3Ha4YeHMo, CNocody AeNCTBMA U
TexHu4eckon peanunsaumun. OCHOBHble NapaMeTpbl CUrHaroB.
CTpyKTypHasa cxema cMcTeMbl nepegadn AUCKPETHbIX COOBLLEeHU, ModeM
n kogek. OCHOBHbIE XapaKkTEPUCTUKN CUCTEM Nepeaayn nHdopmauuun.
MaTtemaTtunyeckme Mogenv coobLLEHWIA, CUTHAMNOB 1 NMOMEX.
Knaccmdgukaumnsa coobLeHnn, curHanos 1 nomex. [leTepMmMHMpoOBaHHbIE U
crny4valnHble NPoLecchl, UX MatemMaTtmyeckme mogenu. [uckpetmusaumns
HenpepbIBHbIX coobLieHun. KBaHToBaHue no ypoBH0. Teopema
KoTenbHuKoBa. XapakTepucTuku criydanHbix npoueccos (CI1).
Mayccosckuin ClN. dyHKUMS koppenaumm “6enoro” Wwyma ¢ orpaHuyYeHHbIM
crnekTpoM. SdeKkTnBHAg WMpKHa cnekTpa.

MeToabl hopmupoBaHns 1 npeobpasoBaHus curHanos. lNpeobpasoBaHue
yacToTbl. POpMUPOBAHNE U OETEKTUPOBAHME CUTHANOB aMMIIUTYLHON
moaynaumm (AM). Cxembl AM-moaynstopoB. PopmupoBaHue u
AEeTeKTMpOBaHWE CMrHanoB yrioBon mogynsaumn. Metoabl
dopmupoBaHms UM n ®M curHanos. Mogynsauma n getektmpoBaHue
UMMYIbCHOrO NepeHocUuka. MNpuHUMN MMNYNbCHO-KO40BOW MOLYSILMN.
MeToabl amMnnnMTyaHO- UMMYSIbCHON MOAYNALMM.

MaTtemaTunyeckme mofenu kaHanos cea3un. lNpeobpasoBaHne cUrHanos B
KaHanax cBasn. Knaccudukaumsa kaHanos anektpocsasv. Mogenu
HenpepbIBHbIX kKaHanoB. Mogenu guckpeTHoro kaHana. lNpeacrtaesnexHne
aHaroroBbIX CUrHanoB B JUCKPETHOM BpeMeHU, KBaHTOBaHue, LMdpoBoe
npencraeneHne, cTpykTypHole cxembl ALIM v LLAT. Anroputm
ONCKPETHOW CBEPTKN, anropuTm pasHOCTHOro ypasHeHus. Lindposble
GpunbTpbl (LIP) pekypCrMBHOIO 1 HEPEKYPCUBHOIO THMA.

Teopusa NOMexXoycToN4YMBOCTY CUCTEM Nepedadn ANCKPETHbIX
coobueHnin. Kputepum kavectsa v npasuna npnema ANCKpeTHbIX
coobueHnin. Kputepuii MmakcMmyma cpefHen BepOsiTHOCTU NPaBUITbHOMO
npuvemMa. Pewatowasa cxema, NoCTpOEeHHas no npasuny Makcumyma
anocTepuopHOM BEPOSATHOCTU. MNoTeHUnanbHas NoMexoyCToMYNBOCTb MpU
TOYHO M3BECTHOM MHOXECTBe curHanoB. CpaBHUTENbHAst OLEeHKa
nomexoyctonumsoctn AM, UM, ®M - curHanos. OTHocuTenbHas asosas
MoAaynaums.

HekorepeHTHbIN NpueM curHanoB. NoMexoyCTOMYMBOCTL HEKOTEPEHTHOMO
npvema. OnTMManbHbLIN NPUeM NpU HeonpeaeneHHon dase n amnnuTyae
curHana. CpaBHeHue NoTeHUnansHon NOMexXoyCcTONYMBOCTH
KOrepeHTHOro 1 HeKorepeHTHoro npuema. Npuem oUCKpeTHbIX
coobLeHn B ycnosusax nyktyaummn as n amnnntya CUrHarnos.
PasHeceHHbIn npnem. Cnocobbl pasHeceHHoro npuema. MNprnem
ONCKPETHBbIX COOBLLEHUI B KaHanax ¢ cocpegoTOYEHHbIMU NO CNEKTPY U
UMMNYIbCHBIMK NoMexamMu. [1omexoyCcToNYMBOCTb NpUema OnTUYEeCKMX
CUrHanos.
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Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUN

OcHoBbl Teopun nHdopmaumn. KonnyectseHHas mepa nHdopmaumm
OWCKPETHOrO MCTOYHMKA. DHTPOMKUS Kak Mepa HeonpeaeneHHocTH
COO0O6LLEHWI, OCHOBHbIE CBOMCTBA SHTPOMUU. M3BbITOUHOCTL 1
NpOM3BOANTENBLHOCTb UCTOYHMKA. B3aumHasa nHgopmaumsa. CKopocTb
nepegayv nHgopmauum no QUCKPETHOMY kaHany. O deKkTMBHoe
KOAMpPOBaHWE OUCKPETHBLIX cO0bLeHnA. TeopemMa onTMMarnsHOro
KoamMpoBaHusa Ansa kaHanos 6e3 nomex. OCHOBbI TEOPUM KOOUPOBAHUS.
KooupoBaHue NCTOYHMKA 1 KogupoBaHue Ans KaHana c wyma. MpuHuunel
cTatucTnyeckoro koguposaHus. Kogsl ®aHo-LLeHHoHa, XaddmeHa.

MomexoycTonumesoe kogmpoBaHne coobLeHnin. OBHapyxeHune n
ncnpasneHune owmnbok. Kogosoe paccrosiHne. Cuctematmyeckmue
NUHerHbIe KoAbl. NopoxdarLwme maTpuubl. [lekoanpoBaHue IMHENHbIX
kogos. [NpoBepoyHbie maTpuubl. Kogbl XeMMuHra. Liknnyeckue kogbi.
Mopoxpatowmn nonnmHomM. Cnocodbl KOAMPOBAHNSA LIMKINYECKUX KOLOB.
[ekoanposaHue npu obHapyXeHnn n ncnpasneHnn owmbok. TeopeTunko-
MHOPMaLMOHHAsA KOHLENMUMS KpUNTO3aLLUMTbI COOOLLIEHMI B
TENEeKOMMYHUKALMOHHbBIX CUCTEMAX.

MpyHLUMNBI MHOrOKaHanbHOM CBA3WN N pacnpeneneHms HopmaLmu.
OCHOBHbIE NOMOXEHWS TEOPUN pas3feneHnst CUrHanoB B cMCTeMax
MHOrokaHanbHou cBsi3n. Cuctembl nepegayn ¢ NMMHENHO-HE3aBNCUMbIMU
curHanamu. Ycnosusi pasgenmMmocTu curHanos, onpegenurerns [pama.
YacTtoTHOe, BpemMeHHOe u (ha3oBble pasgeneHus curHanoB. CTPyKTypHble
cxeMbl MHorokaHanbHbIx cuctem. YPK, BPK, ®PK. Cuctembl nepegaum c
MHOroCTaHUMOHHbLIM AocTynoM. PasgeneHue curHanos no chopme.
CTpyKTypHas cxema pasgeneHus IMHENHO-HE3aBUCUMbIX CUTHaroB.
AHann3 aEKTUBHOCTU M INIEMEHTbLI ONTUMU3ALMN CUCTEM CBA3N.

3.3. MpakKkTn4yeckne (ceMnHapcKme) 3aHATUA

OuHas cpopma

Mogaynb

Homep
pasgena

CopepxaHue npakTnyeckmnx(CeMMHapCKmX) 3aHATUN

O6Lwme ceBegeHna o cuctemax ceasn. Knaccudpukaums
TEeNeKOMMYHMKALMOHHbIX CUCTEM MO HasHa4YeHuto, cnocoby AencTBms K
TexHn4eckon peanmsaumm. CoobLEeHUs1, UX UICTOYHUKN 1 NonyYaTenu.
CwvrHan kak HocuTenb coobweHnsi. CoobLueHne 1 MHopmaums.
CniyyanHbIn xapaktep coobLeHnin n curHanoB. OCHOBHbIE NapamMeTpbl
CUTHanoB: ANUTENbHOCTb, LUMPUHA CrekTpa 1 AMHaMUYECKUIA AMana3soH.
Mpumepsbl: peveBble (TenedoHHbIE), BellaTenbHble, TENEBU3NOHHbIE,
TenerpadHble CUrHanbl, curHanbl nepegayn gaHHbIX
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Mogaynb

Homep
pasgena

CopaepxaHue NpakTU4ecKUX(CEMUHaAPCKNX) 3aHATUI

MaTtemaTnyeckne moaenn cooOLLLEHUIA, CUTHAMOB U NMOMEX.
MaTtemaTnyeckue Mmoaenn cooOLLLEHUI, CUTHAOB U NMOMEX.
Knaccudgukaumnsa coobLieHun, curHanos 1 nomex. [leTepMmMHMpoBaHHbIE U
Cry4aliHble NPoLEeCcCchl, UX MaTemaTnyeckne moaenu. MNpsimbie n
KOCBEHHbIE MOAEN NPOLECCOB.

MeTogpbl hopmmupoBaHust U npeobpasoBaHna curHanos. PasnoxeHue
hyHKLMIA B OpTOroHanbHble pagbl N0 6a3ncHbIM (PyHKLUUAM NpOCTpaHCTBa
curHanos. O600wWweHHbIN pag Pypbe, HepaBeHCTBO MapceBans.
CnekTpanbHoe 1 BpeMeHHoe npeacTaBrneHue curHanos. Teopema
KoTenbHukoBa. XapakTepucTuku crydanHbix npoueccos (CI1).
CtauunoHapHble 1 HecTauunoHapHble Cl1. Qprognyeckoe CBOMCTBO
cTaumoHapHbix Cl. OcobeHHOCTN HecTauMOHapHbIX NPOLLECCOB.

Moagynauma n getektupoBaHue curHanos. PopmMmpoBaHue u
AeTekTupoBaHne curHanos amnnutygHon mogynsaumm (AM). AM ¢
nogaeneHHon Hecywen (AM-INH), ogHononocHasa moaynauusa (OM).
BpemeHHoe, cnekTpanbHoe 1 BEKTOpHOe npeacTtasneHne AM-konebaHmi.
dopmmnpoBaHMe MOAYNNPOBAaHHbLIX CUTHAMNOB B HENTMHENHbLIX LiensX.
AHanua MoaynsauUMOHHbIX XapakTepuctmk Ha IBM. CxemMbl MOAYNATOPOB.
MpMHUMN KOrepeHTHOro U HEKOrepeHTHOro AeTEKTUPOBaHNS.

Yrnosas Moaynsaumsa curHanos. dopmupoBaHue 1 geTekTupoBaHue
curHanos yrrnoson mogynsumn. CBOMCTBA U XapaKTEPUCTUKN CUTHarNOoB
YrnoBON MOOYNSALMN B YACTOTHOM U BPEMEHHOW 0bnacTsx ang
OETEPMUHUPOBAHHBIX U CNyYariHbIX MOAENen coobLLEeHMI. Y3KononocHas
M LULMPOKONONOCHasA yrnosas Moaynauus, pasnuyve B cnekrpax UM n oM
curHanoB. Metoabl doopmupoBaHus UM n ®M curHanos.

MaTemaTtudeckne mogenu kaHanos cBsa3n. NpeobpaszoBaHue curHanos B
KaHanax cBsasun. Knaccudumkauunsa kaHanoB anekTpocsasn. MNpoxoxaeHne
CNy4anHbIX CUTHaNOB Yepe3 AeTEPMUHUPOBAHHBIE JIMHENHBIE U
HenuHenHble cuctemMbl. CriyvarHble NIMHEeNHbIE KaHarnbl U UX
XapaKTepPUCTUKN, 0COBEHHOCTN NPOBOAHBLIX M pagnoKkaHanos, 3aMnpaHns
curHanoB. PnyKTyauMOHHbIe, COCPEeAOTOYEHHbIE N MMMYbCHbLIE MOMEXMN

MaTtemaTudeckne mogenu kaHanoB cBsa3n. NpeobpaszoBaHue curHanos B
KaHanax cBasun. Knaccudumkauunsa kaHanoB anekTpocsasn. MNpoxoxaeHne
CNyYalHbIX CUTHaNoB Yepes3 AeTEPMUHUPOBAHHBIE JIMHENHbIE U
HenuHenHble cuctembl. CriyvarHble NIMHENHbIE KaHarnbl U UX
XapaKTEPUCTUKN, 0COBEHHOCTN NPOBOAHBLIX M pagnoKaHanos, 3aMnpaHns
curHanoB. PnyKTyaLUMOHHbIE, COCPEAOTOYEHHbBIE U UMMNYIIbCHBIE NOMEXM,
NX BEPOATHOCTHbIE XapaKTePUCTUKN
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Moaynb

Homep
pasgena

CopaepxaHue nNpakTU4ecKkUX(CEMUHaAPCKNX) 3aHATUI

MNpencraBneHne aHanoroBbiX CUrHanoB B AUCKPETHOM BPEMEHM,
KBaHTOBaHWe, UndpoBoe npeacTaBreHne, CTPYKTypHble cxembl AL n
LIAIM.

Teopusa NOMEXoyCcTONYMBOCTU CUCTEM Nepeaayn ANCKPETHbIX
coobLeHuin. KorepeHTHbIN npuem curHanoB. Kputepun kadecTtea u
npaBuna npMemMa gUCKpeTHbIX coobLleHni. NoTeHumansHas
NOMEX0YCTONYNBOCTb NPU TOYHO M3BECTHOM MHOXECTBE CUrHaroB.
BeposaTHocTb owmnbku npuema Ans ABONYHOW CUCTEMbI CUTHArNoB Mpu
6enom rayccosoM wyme. CpaBHUTENbHAS OLeHKa NOMEX0YCTONYNBOCTU
AM, UM, ®M - curHanos. OTHocuTenbHasa haszoBas MoaynALMS.

HekorepeHTHbI npueM curHanos. [oMexoyCTon4YMBOCTbL HEKOrepeHTHOro
npuema. lNprnem QNCKpeTHbIX COOBLLEHUI B YCNnoBuax danykTyauum das un
aMmnnnTyg curHanoB. PasHeceHHbI npueM. Cnocobbl pasHeceHHoro
npuema.

10

MomexoyCcToMYMBOCTL NPUEMa ONTUYECKUX CUrHAmMoB. MpuemM AUCKPETHbIX
coobLLEeHNI B KaHanax ¢ CoCpeaoTO4EHHbIMU MO CNEKTPY U UMMYIbCHBbIMU
nomMexamm

11

OcHoBbl Teopun Hdopmaumn. BaaumHasa nHgpopmaumst - KOnM4ecTBo
WHOpMaLMM Ha BbIXOAE AUCKPETHOrO KaHasna OTHOCMTENbHO ero Bxoaa.
CsoncTBa B3anMHoOW nHdopmaumn. HagexHoCTb KaHana u aHTponus
wyma. CKopoCTb Nnepegayn nHopmaumnm no JUCKPETHOMY KaHany

12

OcHoBbl TeOpUK KOaNPOBaHNSA coobLueHnin. KogmpoBaHue NCTOUHMKA U
KogupoBaHue Ans kaHana ¢ wymMmamu. MI3bbITOYHOCTb M OTHOCUTENbHAs
ckopocTb koaa. NMpobnema cornacoBaHUst NCTOYHMKA COOBLLIEHNI C
kaHanom. NpumnTtreHoe (6e3bI36bITO4HOE) KoaupoBaHue. MNpuHuMnbI
crtatmucTnyeckoro kogmpoaHua. Kog ®aHo-LLeHHoHa, kog XaddmeHa.

13

MomexoycTonunBoe kogmMpoBaHue coobleHnn. Nomexoyctonyunsoe
koanposaHue. Anrebpanyeckne kogbl. CuUcTeMaTN4eCKME NNMHENHLIE
koabl. MNopoxgatowme matpuupl. [JekognpoBaHue NMMHENHbIX KOAOB.

lNpoBepoyHble MaTpuubl. Kogbl XemmuHra

14

MpyHLUMNBI MHOrOKaHanbHOM CBA3W N pacnpeneneHns HopmaLmm.
YacToTHOE, BpeMeHHOoe 1 dha3oBble pa3aeneHns curHanoB. CTPYKTYpHbIe
cxeMbl MHOrokaHanbHbIX cucteM. YPK, BPK, ®PK, ocobeHHocTH
opMUPOBaHMS rPYNMNOBbLIX CUTHANOB M MOCTPOEHUS pasgensatoLLmnx
YCTPOUCTB
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Homep

Moaynb CopepxaHune npakTnyeckux(ceMmHapcKkux) 3aHATUN
aynb | aanena aep P ( pCkuX)
CwucTembl nepegayn ¢ MHOrOCTaHUMOHHBIM AocTynom. PasgeneHue
15 curHanoB no coopme. CTpyKTypHas cxema pasgeneHus fIMHenHo-
He3aBMCUMbIX CUTHaNoB. MNpuMepbl NCNOMB30BaHNA B Ka4ecTBe
8 nepeHoCYMKoB (PyHKLUMI Yonwa
16 AHanns aEeKTUBHOCTU M 3NIEMEHTbLI ONTUMU3ALMN CUCTEM CBA3MN.

3aouHana dhopma

Mogaynb

Homep
pasgena

CopaepxaHue NpakTU4ecKkMx(CEMUHaAPCKNX) 3aHATUI

O6Lwme cBegeHnsa o cuctemax cessn. Knaccudpukaums
TENEeKOMMYHMKALMOHHbIX CUCTEM MO Ha3Ha4YeHuto, CNocody AENCTBMA U
TexHu4eckon peanunsaummn. OCHOBHbIE MapaMeTpbl CUrHAroB.
CTpyKTypHasi cxema CMCTeMbI Nepeaadn ANCKPETHbLIX COObLLEeHN, Modem
n kogek. OCHOBHble XapaKTepPUCTUKM CUCTEM Nepeaayn MHdopmMaLumm
MaTtemaTnyeckme Moaenn cooOLLLEHUIA, CUTHArOB U NMOMEX.
Knaccudgukaumnsa coobLeHun, curHanos 1 nomex. [leTepMmMHMpoOBaHHbIE U
cry4alHble NpoLuecchl, UX matemaTmnyeckne mogenu. O600LWEHHLIN psa
®ypbe, HepaBeHCTBO MapceBand. CnekTpanbHoe 1 BpeMeHHoe
npeacTtaeneHne curHanos. [ucKpeTnsaums HenpepbiBHbIX COOBLLEHNIA.
KBaHTOBaHuWe no ypoBHI0. Teopema KoTenbHUKOBa. XapakTepucTmku
cny4danHbix npoueccos (CI1). Mayccosckuii CI1. ®dyHKLMA KOppenaunm
“6enoro” Wwyma ¢ orpaHU4eHHbIM CNeKTPoM. AP dEKTUBHAS LLUMPUHA
crnekTpa.

MeToabl hopmupoBaHns 1 npeobpasoBaHus curHanos. lNpeobpasoBaHue
YacToTbl. POpMUPOBAHNE U OETEKTUPOBAHME CUTHANOB aMNIIUTYLHON
moaynauum (AM). Cxembl AM-mogynstopoB. ®opmmpoBaHue u
AEeTeKTMPOBaHWE CMrHanoB yrinoBon mogynaumn. Metoabl
dopmupoBaHua UM n ®M curHanos. Moaynauusa n getektnposaHme
UMMYIbCHOrO NepeHocUunka. MNprHUMN MMNYNbCHO-KOOAOBOW MOLYSILMN.
MeToabl amMnnnMTyAHO- UMMYSIbCHON MOAYIALMM.

MaTtemaTunyeckme mogenu kaHanos cea3u. lNpeobpasosBaHune cUrHanos B
KaHanax cBasn. Knaccudukaumsa kaHanos anekTpocsasvu. Mogenu
HenpepbIBHbIX KaHanoB. Mogenu guckpeTHoro kaHana. lNpeacraesnexHne
aHaroroBbIX CUrHanoB B JUCKPETHOM BpeMeHU, KBaHTOBaHue, LMdpoBoe
npencraeneHne, cTpykTypHole cxembl ALIM v LLAT. Anroputm
ONCKPETHOW CBEPTKN, anropuTm pasHOCTHOroO ypaBHeHus. Lindposble
GpunbTpbl (LIP) pekypCMBHOIO 1 HEPEKYPCUBHOIO THMA.
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Mogaynb

Homep
pasgena

CopaepxaHue NpakTU4ecKUX(CEMUHaAPCKNX) 3aHATUI

Teopus NOMEXOYCTONYMBOCTU CUCTEM Nepeadn ANCKPETHbIX
coobuieHuin. Kputepumn kayecTtea 1 npasuna npMema AUCKPeTHbIX
coobLieHuin. Kputepuin makcumyma cpegHen BEpOATHOCTM NPaBUIbHOrO
npuema. Pelwatowasa cxema, MNOCTPOEHHasi No nNpaBuny Makcumyma
anocTepuopHON BEPOATHOCTU. [NoTeHLmManbHas NomMexoyCToONYNBOCTb Npu
TOYHO U3BECTHOM MHOXeCTBe curHanoB. CpaBHUTENbHAA OLIEHKa
nomexoycrondmsoctn AM, UM, ®M - curHanos. OTHocMTENbHasA da3oBas
Moaynaums.

HexkorepeHTHbIN NpueM curHanoB. NoMexoyCTOMYMBOCTL HEKOTEPEHTHOIO
npvema. OnTuManbHbLIN NPUeM NpU HeonpeaeneHHon dase n amnnuTyae
curHana. CpaBHeHWe NOTEHLMaNbHOM NOMEXOYCTONYMBOCTM
KOrepeHTHOro 1 HEKOrepeHTHoro npuema. lNpuem gUcKpeTHbIX
coo6LeHnIn B ycrnoBuax nyktyaumm das u aMnnuTyz CUrHasnos.
PasHeceHHbIn npnem. Cnocobbl pasHeceHHOro npuema. MNMpuem
ANCKPETHbIX COOOLLEHUI B KaHanax ¢ cocpegoTOYeHHbIMM MO CNEKTPY U
UMMNYIbCHBIMK NoMexamMmu. [lomexoyCcToNYMBOCTb NpUema OnTUYEeCKMX
CUrHanos.

OcHoBbl Teopun nHdopmaumn. KonnyecteeHHasa mepa nHdopmaumm
ONCKPETHOrO MCTOYHMKA. QHTPOMKUS Kak Mepa HeonpeaeneHHocTH
COO0O6LLEHWI, OCHOBHbIE CBOMCTBA SHTPOMUU. M3BbITOUHOCTL U
NpOM3BOANTENBLHOCTb UCTOYHMKA. B3aumHasa nHgopmaumsa. CKopocTb
nepegayv nHgopmaumum no QUCKPETHOMY kaHany. O deKkTMBHOe
KOAMPOBaHWE OUCKPETHLIX co0bLleHnA. TeopemMa onTMarnbsHOro
KoamMpoBaHusa Ans kaHanos 6e3 nomex. OCHOBbI TEOPUN KOOUPOBaHUA.
KogoupoBaHue NCTOYHMKA 1 KogupoBaHue Ans KaHana ¢ wyma. MpuHuunel
cTatucTnyeckoro koauposaHus. Kogbl ®aHo-LLeHHoHa, XaddmeHa.

MomexoycTonumsoe koguposaHune coobieHnn. OBHapyxeHue un
ncnpaerneHune ownbok. Kogosoe paccrtosiHue. Cuctematuyeckue
NUHEeNHbIE KOAbl. NopoXxdawLme maTpuubl. [lekoanpoBaHue NMMHENHbIX
kogos. [NpoeepoyHble maTpuubl. Kogbl XeMMuHra. Liuknnyeckue kogbl.
Mopoxgatowmn nonmHomM. Cnocobbl KOAMPOBAHNA LIMKINYECKUX KOAOB.
HekoompoBaHue npy 06Hapy>XeHUn 1 ucnpaBneHmMmn owmnbok. TeopeTumko-
NHOPMALIMOHHAsA KOHLIEMUMS KPUNTO3aLLUMTbI COODLLIEHMIA B
TENEKOMMYHMKALMOHHbIX CUCTEMAX.

MprHUMNBI MHOrOKaHanbLHOM CBA3W U pacnpegeneHus uHpopmawmu.
OCHOBHbIE NOMNOXeHUs TeOpUM pasaeneHns CUrHanoB B cuctemax
MHOrOKaHanbHon cesa3n. Cuctembl nepegayu ¢ IMHENHO-HE3aBUCUMbBIMU
curHanamu. Ycnosus pasgenvMmocTu curHanoB. HacTtoTHoe, BpeMeHHoe 1
hasoBble pasgenenns curHanoB. CTPYKTYpPHblE CXEMbl MHOTOKaHamNbHbIX
cuctem YPK, BPK, ®PK. Cnctembl nepegayvm ¢ MHOrocTaHUMOHHbLIM
poctynom. PasgeneHue curHanos no gopme. CTpykTypHasi cxema
pasgeneHuns IMHeNHO-He3aBMCUMbIX CUrHanoB. AHanus ahpekTMBHOCTH
N 3reMeHTbl ONTUMN3aLMU CUCTEM CBA3N.
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3.4. labopaTopHble 3aHATUSA

Ou4Hasna hopma

Mogaynb

Homep
pasgena

CogaepxaHue nabopaTopHbIX 3aHATUN

Lindpposble cuctembl ceasn. Cuctemsl nepeaayy aHanorosbIx 1
AVCKPETHbIX curHanos. TeopeTuyeckas YacTb.

Lindpposble cucteMbl cBa3n. Cuctembl nepegayn aHamnoroBbix u
ONCKPETHBIX CUTHaNoB. JKCnepuMeHTanbHasi 4YacTb: UCcrneaoBaHune
npeobpa3oBaHuin CUrHanoB B LMGPOBON CUCTEME CBSA3N Ha
nabopaTopHOM CTeHae

MeToabl hopMmpoBaHns U Npeobpa3oBaHNs CUrHANOB. YcuneHue
curHanoB. TeopeTuyeckas yacTb.

YcuneHue curHanos. SKcnepumeHTarnbHas YacTb: uccnenoBaHue
npeobpasoBaHuUii CUrHanoB B NpoLiecce yCurneHns Ha nabopaTopHOM
cTeHze.

YMHOXeHue YacToTbl. TeopeTuyeckmne Bonpochl, 3almta nabopaTopHom
paboTbl

YMHOXEHNe 4acToTbl. DKCNepuMeHTarnbHas 4YacTb: UccrnegoBaHue
npeobpa3oBaHUn CUrHANOB B NPOLIECCE YMHOXEHUSA YacTOThbl Ha
nabopatopHoM cteHge. NogrotoBka otyeTa no nabopatopHon paboTte

lMpeobpasoBaHue YacToTbl. SKCNEepUMeHTanbHas YacTb: uccregoBaHve
npeobpa3oBaHniA CUTHaNoB B NpoLecce Npeobpa3oBaHUsA YacTOTbl Ha
nabopaTopHOM CTEHAE.

MpeobpasoBaHue YacToThl. [ogrotToBka oT4yeTa no nabopaTopHOM
paboTe. NpeobpaszoBaHne YacToTbl. TeopeTudeckne BONpocChl, 3awmTa
nab6. paboTbl

AMMNUTYyaHas Moaynsaums curHanoB. TeopeTuyeckas u
3KcrnepuMeHTanbHas YacTb: UccrneaoBaHne npeobpasoBaHnii CUrHaNoB B
npoueccax amnnuMTygHou MoaynsiumMmM Ha nabopaTopHOM cTeHae
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Homep

Mo&yne pasgena

CopepkaHue nabopaTopHbIX 3aHATUN

10

AMNNUTYygHast MOAyNAumst curHanos. Mogynsiums CroXHbIM CUTHaNOoM.
OkcnepuMMeHTanbHas YacTb: uccnegoBaHme npeobpa3oBaHWin CUTHANOB B
npoueccax amnMTygHOU MOgYNALMM CMOXHBIM CUrHANoM Ha
nabopaTopHOM CTeHae

11

HeTektnpoBaHue AM konebaHun. TeopeTnyeckas 4acTb; UCCrieaoBaHne
npeobpasoBaHWi CUrHAMNOB B NpoLeccax 4eTEKTUPOBAHNS CUTHaNoB
aMnnTygHoM MoaynsiumMm Ha nabopaTtopHOM cTeHae. TeopeTnyeckme
BOMPOCHI.

12

HeTektnpoBaHne AM konebaHun. TeopeTnyeckas 4acTb: UCCredoBaHMe
npeobpa3oBaHWii CUrHAMNoOB B NpoLeccax AeTEKTUPOBAHNS CUTHANoB
aMnnnTygHon MoaynsiumMm Ha nabopaTtopHoOM cTeHae. TeopeTnyeckme
BOMpocChl, 3awmTa nab. paboThl

13

WccnepoBaHue aHanoro-undpoBoro 1 umdpoaHanoroBoro
npeobpasoBaHusl CUrHaNoOB. QKCNepUMeHTanbHas YacTb: UCCrneaoBaHue
npeobpa3oBaHUn CUrHaNoB Ha NabopaTOpHOM CTeHAE

14

VccnepoBaHne aHanoro-undpoBoro 1 LnMgpoaHanoroBoro
npeobpa3oBaHus curHanoB. MiccneqoBaHne NPOXOXKAEHMWST CIIOXKHOTO
curHana yepes cuctemy ALIM-LIAM

15

VMccnenoBaHve 3aKOHOB pacrnpegeneHns cryvanHbiX CUrHanos.
TeopeTuyeckas YyacTb. JKCNepMMeHTanbHas 4YacTb: uccrnegoBaHue
3aKOHOMEPHOCTEN pacnpeaeneHus crnyvyamHblx CUrHanoB Ha
nabopaTopHOM CTeHAE.

16

VccnenoBaHve 3aKOHOB pacnpenenennst CryvanHbiX CUrHanos.
JKkcnepuMMeHTanbHas YacTb: UCCneaoBaHne 3aKOHOMEPHOCTEN
pacnpeneneHnst criyjariHbiX CUrHanoB Ha nnabopaTopHOM CTeHAe.
3awmTta nabopaTtopHom paboThbl.

3aouHana dhopma
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Mogaynb

Homep
pasgena

CopepkaHue nabopaTopHbIX 3aHATUN

1

Lindpoebie cucteMbl cBA3nM. CncTeMbl Nepenayun aHanoroBbix u
ONCKPETHBIX CUTHaMNoB. JKCNepuMeHTanbHas YacTb: UccnegoBaHue
npeobpa3oBaHWi CUrHANoOB B LMGPOBON CUCTEME CBA3N Ha
nabopaTopHoOM cTeHae. 3awuTa nabopaTtopHon paboTel. YcuneHne
CcuUrHanoB. OKCNepuMMeHTarnbHas YacTb: UccrnegoBaHme npeobpasoBaHuii
CUrHanoB B npoLecce ycurneHns Ha nabopaTtopHOM cTeHae.
TeopeTuyeckas 4YacTb. YMHOXEHUE YacTOTbl. DKCNepUMeEHTanbHasa 4yacTb:
nccnegoBaHne npeobpasoBaHWii CUrHANOB B NPOLIECCE YMHOXEHWS
YyacToTbl Ha nabopaTopHoM cTeHae. [loaroToBka oT4eTa no
nabopaTopHon paboTe. 3awmTta nabopatopHon paboThl.

AMNnuTygHas Moaynsaumsi curHanos. Mogynsiumst CrnoXXHbIM CUrHanoM.
SKcnepumeHTarnbHasa YacTb: uccnegoBaHue npeobpasoBaHWiA CUrHarNoB B
npoleccax amnanTygHoM Moaynauum Ha nabopaTopHOM CTEHAE.
TeopeTtnyeckas 4actb. [letektnpoanne AM konebaHun.
OkcnepuMeHTanbHas YacTb: MccnegoBaHue npeobpa3oBaHnUii CUHaNOB B
npoleccax eTEKTUPOBAHUS CUrHANOB aMNUTYAHOM MOAYNSAUMK Ha
nabopaTopHomMm cTeHae. TeopeTudeckasl YacTb. 3awuTa nabopaTtopHon
paboThbl.

WccnepoBaHue aHanoro-undpoBoro 1 umdpoaHanoroBoro
npeobpasoBaHusi CUrHaNoOB. QKCNepUMeHTanbHasi YacTb: UccrneaoBaHne
npeobpa3oBaHuin cCUrHanoB Ha NabopaTopHOM cTeHae. 3awuTa
nabopaTopHo paboTbl.

3.5. OpraHusaums camoCcToATeNbHOW pPaboThbl

Ou4Hasna hopma

Mogaynb

Homep
pasgena

CopepxaHue maTtepuana
BbIHOCMMOTO Ha
camocTosiTenbHoe
n3y4yeHue

Bugbl camocTosiTensHon paboThbl

O6Lwue cBeneHust o
CUCTEMAaXx CBSA3MN.
Knaccudgukauus
TENEeKOMMYHUKALMOHHbIX
cucTem

BbIMOJIHEHNE JOMALUHUX KOHTPOJIbHbIX pa60T;
noAroToBKa K KOJIJTOKBUYMY
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CopepxaHue matepuana

Homep BbIHOCMMOTO Ha o
Moaynb Bugbl camocToaTenbHom paboThl
pasgena camocTosTenbHoe
n3yyeHue
BbINOSTHEHME JOMALUHMUX KOHTPOSbHbIX paboT;
MaTtemaTtuyeckue
. 00paboTka 1 aHanM3 Nosny4YeHHbIX AaHHbIX,
1 2 MoAaenn coobLLLEeHNN,
COCTaBIiEHNE OTYEeTa M OTBETOB HA BOMPOCHI
CUrHanoB 1 nomex 9
no nabopatopHon paboTe
BbINOSTHEHME JOMALUHMUX KOHTPOSbHbIX paboT;
MeToabl hopMmpoBaHMs | MOArOTOBKA K KONMOKBUMYMY; obpaboTka n
2 3 1 Nnpeobpa3oBaHns aHanus nony4veHHbIX AaHHbIX, COCTaBneHne
CUrHanos oTyeTa M OTBETOB Ha BOMNPOCHI MO
nabopaTtopHown paboTte
Mogaynsauua n 06paboTka 1 aHanM3 Nony4YeHHbIX aHHbIX,
2 4 OEeTEKTUPOBaHNE COCTaBIiEHNE OTYEeTa M OTBETOB HA BOMPOCHI
curHanoB no nabopatopHon paboTe;
Yrnosasi Mogynsaums
06paboTka 1 aHanM3 NoslydeHHbIX OAHHbIX,
curHanos. AHanus
3 5 COCTaBMeHne oTyeTa N OTBETOB Ha BOMNPOCHI
MOAYNSALMOHHBIX . _
no nabopatopHon paboTe;
XapaKTepuUCTUK
BbINOMTHEHME JOMALUHMUX KOHTPOSbHbIX paboT;
3 6 MaTemartunyeckue 06paboTka 1 aHanmM3 NonyYeHHbIX aHHbIX,
MOZENN KaHamnoB CBSI3N | cocTaBneHue oTyeTa 1 OTBETOB Ha BOMPOCHI
no nabopaTtopHon paboTe;
4 7 Lindpposas obpaboTka obpaboTka 1 aHanM3 Nosly4YeHHbIX AaHHbIX N0
curHanoB nabopaTopHown paboTe;
Teopus
NMOMEXOYCTONYMBOCTH
cucTem nepeaaydn o6paboTka 1 aHann3 NONyYeHHbIX AaHHBbIX,
4 8 ANCKPETHbIX COCTaBMeHNe oTYeTa N OTBETOB Ha BOMPOCHI
COoO00OLLEHMIA. no nabopatopHon paboTe;
KorepeHTHbIV npuem
CUrHanos
HekorepeHTHbIN Nnpuem
5 9 CUrHanos. 06paboTka 1 aHann3 NosTyYeHHbIX JAHHbIX MO
MomexoycTon4mMBOCTb nabopaTopHown paboTe;
HeKorepeHTHOro npmema
NomexoycTon4mBOCTb .
BbINOMHEHME JOMALUHUX KOHTPOSbHbIX paborT;
5 10 npuema onTU4eCKnx .
MOArOTOBKA K KOMNSIOKBUYMY;
curHanos
BbINOMTHEHME JOMALUHMUX KOHTPOSbHbIX paboT;
OcHoBbI TeOpUN
6 11 MHGOPMALIN OoMaLlHAA paboTa C 9N1EKTPOHHBbIMU
obpa3oBaTenbHbIMU pecypcamu;
OcHoBbI TEOPUU .
BbINONHEHWE AOMALUHUX KOHTPOMbHbIX paboT;
6 12 KoanpoBaHus ]
M NoAroTOBKa K KOMMOKBUYMY;
COoOOLLLEeHU
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CopepxaHue matepuana

Homep BbIHOCMMOTO Ha o
Moaynb Bugbl camocToaTenbHom paboThl
pasgena camocTosTenbHoe
n3yveHue
NomexoycTonymeoe .
BbIMOSHEHWE AOMALUHNX KOHTPOSbHbLIX paborT;
7 13 KoampoBsaHue .
N NnoAroToBKa K KOMMOKBUYMY;
cooOLLeHuin
MpyHUMNbI
7 14 MHOrOKaHanbHON CBA3M BbINONHEHWE OOMALUHUX KOHTPOMbHbIX pabor;
1 pacnpeneneHuns NnoaroToBKa K KONIOKBUYMY;
WHopmauum
Cuctembl nepegaumn ¢ .
BbINOJIHEHME LOMALUHMX KOHTPOMbHbIX padoT;
8 15 MHOroCTaHLUMOHHbIM .
NoaroToBKa K KOSNTOKBUYMY;
O0CTyrnoMm
AHanua ageKTnBHOCTH
8 16 N 3reMeHTbI BbINONHEHWE AOMALUHUX KOHTPOMbHbIX pabor;

onTmMmn3aumn cnctemMm
CBA3N

noAroToBKa K KOJITOKBUYMY;

3ao4yHas dhopma
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CopepxaHne matepuana

Homep -
Moaynb asnena BbIHOCUMMOTO Ha Buapbl camocTosiTensHoM paboThl
pasi caMoCTOATeNbHOE U3yvyeHue
OO0Lwue cBegeHnst o cuctemax
cesasn. Knaccudumkaums
1 1 TENEeKOMMYHUKALMOHHbIX BbINOMHEHME JOMALLHMX KOHTPOMbHbIX
cucteM. MaTemaTunyeckune paboT; NOAroTOBKa K KOMSIOKBUYMY
Moaenu coobLLLeHNN,
CUrHanoB 1 nomex
MeToab!l popmupoBaHus u
npeobpa3oBaHWsi CUrHarNoB
BbINOMHEHME OOMALLUHMX KOHTPOMbHbIX
Mogynauna n )
paboT; obpaboTka 1 aHanu3
AeTeKkTMpoBaHNe CUrHarnos.
2 2 MOMYYEHHbIX AAHHbIX, COCTABMNEHNE
Yrnosas mogynsaumsi
oT4yeTa U OTBETOB Ha BONPOCHI MO
curHanos. AHanms .
nabopaTopHon paboTe
MOAYNSALMOHHBIX
XapaKkTepucTuK.
0bpaboTka 1 aHanm3 Nosy4YeHHbIX
OaHHbIX, COCTaBMNeHME oTyeTa n
MaTtemaTtunyeckme Mogenm OTBETOB Ha BOMpOCkI No nabopaTopHoi
3 3 KaHanoB cBs3u. Lindpposas paboTe; BbIMNOSTHEHMNE AOMALLHUX
obpaboTka curHanos KOHTPOJbHLIX paboT; paboTa ¢
3NEKTPOHHBIMW 0Opa3oBaTENbHbIMA
pecypcamu;
Teopusa nomexoyctonumsoctn | obpaboTka n aHanm3 NonyvYeHHbIX
4 4 CUCTEM nepefaym OUCKPETHbIX | AaHHbIX, COCTaBMEHUe oTyeTa u
coobueHnin. KorepeHTHbIn OTBETOB Ha BOMPOCKI No nabopaTopHo
NpPUEM CUrHarnoB pabore;
HekorepeHTHbIV Npuem
CUrHanos.
5 5 lMomexoycTon4mBoCTb BbINOMHEHME OMALLUHMX KOHTPOMbHbIX
HEeKorepeHTHOro npuema. paboT;
MomexoycTonumBoCTb NpuemMa
ONTUYECKNX CUrHarmNOoB
OcHoBbI TeopuUn MHGOPMaLUMN | BbINONTHEHNE AOMALUHUX KOHTPOSbHbIX
6 6 OcHOBbI TEOPUN KOOUPOBaHUSA | paboT; paboTa ¢ 3NeKTPOHHbLIMU
coobLeHni obpasoBaTenbHbIMU pecypcamu;
NomexoycTonymeoe
KoanpoBaHMe COOBLLIEHNIA.
y BbINOMHEHMEe OOMALLUHWUX KOHTPOMbHbIX
7 7 IMpUHLUMNbI MHOrOKaHanbHOM .
paboT; NoAroToBKa K KONMOKBUYMY
CBSA3W U pacnpegeneHus
MHGopmaLumm
Cwuctembl nepegaum ¢
BbINOMHEHMEe OOMALLUHMUX KOHTPOMbHbIX
MHOTOCTaHLMOHHbIM _
paboT; paboTa C SNEKTPOHHbLIMMK
8 8 aoctynom. AHanua

3P PEKTUBHOCTUN N SNEMEHTHI
oNTUMMU3aLMM CUCTEM CBA3N

obpasoBaTenbHbIMU pecypcamu;
NOATrOTOBKA K KOMMOKBUYMY

4. UHTepakTnBHbIe hopMbl 06pa3oBaTenbHbIX TEXHONOMNM
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Homep | Bug y4ebHbix Konnyectso
Moaynb . OGpa3soBaTenbHble TEXHONOMMK
pasgena 3aHATUN yacoB
NeKuMn ¢ UCrnonb3oBaHNEM Npe3eHTaunmn,
1 1 nekumm 1
MynbTUMegua
3 2 nabopaTopHble | 3KCnepuMeHTbl B NabopaTopHbIX YCIOBUSIX, 1
paboThl Ha cTeHae
nekuumn ¢ ucnonb3oBaHNeM nNpeseHTauumn,
2 3 nekumm H P H 1
MynbTUMeaua
3 4 nabopaTopHble | 3KCnepuMeHTbl B NabopaTopHbIX YCIOBUSIX, y
paboThl Ha cTeHae
3 5 nabopaTopHble | 3KCNEPUMEHTbI B TabOpaToOpHbIX YCITOBUSIX, 1
paboThbl Ha cTeHae
aboTa ¢ 3NeKTPOHHbIMU
3 6 CPC P P _ 1
obpasoBaTenbHbIMU pecypcamu;
4 7 nabopaTopHble | 3KCNeEpPUMEHTbI B TabOpaToOpHbIX YCITOBUSIX, y
paboThbl Ha cTeHae
4 8 nabopaTopHble | 3KCnepuMeHTbl B NabopaTopHbIX YCIOBUSIX, y
paboThl Ha cTeHae
5 9 nabopaTopHble | 3KCNEpPUMEHTHI B TabOpaToOpHbIX YCITOBUSIX, y
paboThbl Ha cTeHae
aboTa ¢ aNeKTPOHHbIMU
5 10 CPC P P _ 1
obpasoBaTenbHbIMU pecypcamu;
6 11 nabopaTopHble | 3KCNeEpUMEHTHI B TabOpaToOpHbIX YCITOBUSIX, 1
paboThbl Ha cTeHae
6 12 nabopaTopHble | 3KkcnepuMeHTbl B NabopaTopHbIX YCIOBUSIX, y
paboThl Ha cTeHae
7 13 nabopaTopHble | 3KCNeEpPUMEHTHI B TabOpaTOpPHbIX YCITOBUSIX, 1
paboThbl Ha cTeHae
nekuumn ¢ ucrnonb3oBaHNMeM npeseHTaummn,
7 14 nekumm H P H 1
MynbTUMeaua
npakTuyeckue .
8 15 3aHATUA C UCNOSb30BaHMEM MNpe3eHTauunm 1
3aHATUSA
8 16 nekummn nekuumn ¢ cnonb3oBaHneM NpeseHTaummn 1

5. ®oHA OLEHOYHbIX CPEeACTB ANA NPOBeAEHNA TEKYLUEro KOHTpPons n
NPOMEeXYTOYHOM aTTecTaumMm oby4yaloWmxca no gucumnninHe (moayno)

doHA OLIEHOYHbIX CPeacTB

6. YyebHO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLUMNNUHDI

6.1. OcHoBHas nuTepartypa
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http://work.zabspu.ru/fos/19/193/11.03.02_%D0%911.%D0%91.14_%D0%9E%D0%A2%D0%A114.pdf

6.1.1. MNevyaTHbIe U3gaHuA

1. BukkeHnH PP. Teopus anektpuyeckon cBasn . ydeb. nocobue / BukkeHnH Padasnb

Pudratosuy, YecHokoB Muxamn Hukonaesunu. - Mockea : Akagemusi, 2010. - 336¢. - ISBN 978-
5-7695-6510-6 : 429-00. KonnyecTtBo 3K3.: 6.

2. Hedgepos B.N. OcHOBblI paaMOSnNeKTPOHMKM U CBA3W © yy4ebHuk / HedepoB BukTop
MBaHoBuu. - 3-e n3a., ucnp. - Mockea : Bbicw. wk., 2005. - 510 c. - ISBN 5-06-004274-X : 665-
77. KonunyecTBo ak3.: 29.

3. KaraHos B.N. OcHOBbI pagvO3nekTpoHuku KM cBsA3n : ydeb. nocobue / KaraHoB Bunbsam
Unbwny, butioko Brnagmmmnp KcenodoHToBuY. - MockBa : lopsadas nuHua-Tenekom, 2007. - 542
c.- ISBN 5-93517-236-4 : 345-00. KonuyecTtBo ak3.: 27.

4. JlnteuHckasn, O. C. OcHoBbI Teopun nepegayvn nHdopmaumm : y4ed. nocobue / JintemHckas
Onbra CepreeBHa, YepHbiweB Hukonan MeaHoBudy. - Mocksa : KHOPYC, 2010. - 168c. - ISBN
978-5-406-00049-6 : 107-00. KonnyectBo aka.: 10.

6.1.2. UspaHuns us 36C

1. O6was Teopus ceaAsn. Y4ebHuk ons Gakanaspmarta u maructpatypbl. Hecdenos B.U., Curos
A.C.; nog pea. Hedeposa B.M.- M.: UN3paTtenbctBo HOpant, 2018.-495c. . [ONEKTPOHHbLIN
pecypc]. Pexum poctyna: https://www.biblio-online.ru/book/545BFC31-6153-44ED-B34E-
311A4B4344B2

6.2. lononHuTenbHasa nuTepaTtypa
6.2.1. MNevyaTHble U3gaHus

1. KotoycoB A.C. Teopusi nHdopmaumm : y4eb. nocobme / Kotoycoe AHatonuin Cepreesuy. -
MockBa : Pagmo n cBsasb, 2003. - 80c. : un. - ISBN 5-256-01686-5 : 55-00. Konn4yecTtBo ak3.: 10.
2. Onnerrenm A. LundpoBasa obpabotka curHanos / A. OnneHrenim, P. Wadbep; nog pea.
A.B.CeprueHko. - 2-e u3g., ucnp. - Mockea : TexHocdepa, 2009. - 856¢. - ISBN 978-594836-
202-1 : 565-00. KonnyecTtso ak3.: 10.

3 . CeprueHko A.b. LndpoBas obGpaboTka curHanoB : yy4eBHuk / CeprueHko AnekcaHap
Bopucosuy . - 2-e n3g. - Cankr-lNetepbypr : Mutep, 2007. - 751c . . : un. - ISBN 5-469-00816-9
1 431-00. Konn4yecTtBo 3K3.: 3

4. Xoxnos IN. OcHoBbl Teopun MHdopmaumm : y4eb. nocobume / Xoxnos eHHaami ViBaHoBWM. -
Mockga : Akagemus, 2008. - 176c¢. ). - ISBN 978-5-7695-4576-4 : 271-59. KonnyecTtBo ak3.: 10.

6.2.2. U3paHua u3 36C

Teopusa anekTpU4ecKon CBA3N: KypcC NeKUnn. [OnekTpoHHbIA pecypc] : YyebHoe nocobue ons
By3oB / AHgpeeB PH., KpacHoB PI1., Yenenes M.FO. - M. : lopsavasa nuHuna - Tenekom, 2014. -
230 c¢. .— ISBN 978-5-9912-0381-4 [OnekTpoHHbIn pecypc]. Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785991203814.html

6.3. Ba3bl gaHHbIX, I/IHCbOpMaLWIOHHO-CHpaBO‘-IHI:Ie U NONCKOBbIEe CUCTEMbI

1. EanHoe okHO gocTyna Kk obpasoBaTtenbHbIM pecypcam: http://window.edu.ru.

— ANg nogroToBKM K KOMMOKBMyMaM, K 3awmte nabopaTopHbIX paboT, mpu BbIMNOSHEHUU
KOHTPOIbHbIX AOMaLUHNX paboT

2. iHTepHeT-TecTnpoBaHue: http://test.i-exam.ru/- ons NOAroTOBKU K KOJITOKBMYMaM, K 3a4€ETY.
3. Bubnunoteka 3ably. — Pexum goctyna: http:/library.zabgu.ru.

4. 3bC «YHuBepcutetckasa bubnmorteka oHnamnH». — Pexxum goctyna: http://biblioclub.ru

- ANS NOArOTOBKU K KOMNMOKBUYMaM, K 3a4eTy, 9K3aMeHy

7. NMepe4yeHb NporpaMMHOro obecneyeHus

MporpammHoe obecneveHne obuiero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, ABC
"Merallpo".
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I'IporpaMMHoe obecneyeHune cnewumanbHOro Ha3Ha4YeHUs:

8. MaTepMaano-TeXHqucxoe obecnevyeHue AUCUUNIINHbBI

672000, r. YuTa, yn. KactpuHckas-1, ayg. 08-206

YyebHaa aygutopus Ons NpoBeAEeHMsT 3aHATUA NEKUMOHHOro Tuna, 3aHATUA CEMMHAPCKOro
TMNa, rpynnoBbiX U MHOUBMAYANbHbLIX KOHCYNbTaUMh, TEKYLLEro KOHTPONS U MPOMEXYTOYHOM
artrectaumm

672000, r. YuTa, yn. KactpuHckasn-1, ayg. 08-19

JTabopaTtopusi aNeKTPOTEXHUKM N INEKTPOHNKN. YyebHasa aygutopust Ans npoBeaeHus 3aHATUN
NEKUMOHHOro  TWUMa, 3aHATUA CEMWHAPCKOro  Tuna, TPYnMnoBbIX W WMHOUBMAYANbHbIX
KOHCYIbTaLMI, TEKYLLEro KOHTPOMA 1 MPOMEXYTOYHOW aTTecTaumnm

CpepncTtBa obecneyeHnss 0CBOEHNS ANCLMMNIIHLI.

KomnnekT cneumansHomn y4ebHon mebenu. [locka mapkepHas.

Habopbl 4eMOHCTpaLUMOHHOro 060pyaoBaHMsA U y4ebHO-HarnsaHbIX NOCoduii No AMCUUNIIMHAM,
MYNTUMEOUNHBIA K-T B COCTaBe: MepeHOCHOW 3KpaH Ha TpeHore, MynbTUMeamnanpoekTop,
HOYTOVYK.

MK, oByny4eBble ocumnnorpadsbl Tuna C1-65A, C1-94, ogHony4yesble ocuunnorpadbl Tuna C9-
1, YacTOoTOMeEpbI 3MEKTPOHHO-CHETHbLIE TUNa Y3-63, reHepaTop CUrHaNoOB BbICOKOYACTOTHLIN [4-
102, reHepaTop 3BYyKOBOWM YacToThl ['3-112, BonbTMeTp uncposon B7-35, B3-386, MK, MIMO.
JlTabopaTopHas ayguTopums ¢ KOMMNSIEKTaMXU MakeTOB 415 MPOBEAEHMWS 3aHATUIA.

2. [lucnnerHble Knaccbl ¢ nepcoHanbHbIMM KomnbloTepamu (MK) ana nposegeHns rpynnoBbIX
3aHATUA MO TemMaTuKe MpaKTUYECKNX 3aHATMI U nabopaTopHbix pabot. K, nabopatopHo
n3mepuTenbHbIA KoMnneke « TAC».

1. MakeTbl Ans  MOAENMPOBaHUSA  YCTPOWCTB  (DOPMMPOBaHUS, LETEKTMPOBaAHUS U
npeobpasoBaHUsA CUrHarmNoB.

2. OnucaHne nabGopaTopHbIX paboT AOnsi HaTypHOro MoAdenupoBaHusa, (OPMUPOBaHMSA WU
npeobpas3oBaHus 4ETEPMUHUPOBAHHbIX U CydYariHbIX CUrHAaroB.

3. KoMnbloTepHble NporpaMmMbl Anst NPOBEAEHUS MPAKTUYECKUX 3aHATUIA B AMCMNENHOM Knacce.
4. KacbeapanbHbii 6aHk nporpamm Ans nHanemuayanbHbIX 3a4aHuin CTyAEeHTOB.

9. MeToaun4yeckue peKkomMmeHaaunm no opraHn3aunm ndydyeHmna gucumniinHbl

Jlekumn ABNAITCA OCHOBHBIM MCTOYHMKOM TEOPEeTUYEeCcKoro marepvana no AucumninHe
«Obwan Teopusa ceasny. lNocelleHne N KOHCMNEKTMPOBaHNE NEKUNA ABNSETCs 00s13aTerNbHON
COCTaBIIStOLLEN YCMELIHOro OCBOEHUS ANCUUNINHBI 00yYaoLwLMmnCs.

Ona adbdekTMBHOro ocBoeHUs MaTepuana aucuunnuHbl «ObLas Teopusi cBsA3n» HeobxoamMmo
BbIMOSIHEHME cnefyoLwmnx TpeboBaHni:

- obsa3aTrenbHoOe MocCeLleHne BCEX JEKLUMOHHbIX M MPaKTUYECKMX 3aHATUN, crocobcTsylowee
CUCTEMHOMY OBNafeHUI0 MaTepuarnom Kypca;

- BCE BOMPOCHLI COOTBETCTBYHOLUX Pa3fernioB U TeM Mo ANCUUNINHE HEOOXOAMMO (hMKCMPOBaTb
(Ha ntobbIX HoCUTENSX NHpopMauun);

- 0bsi3aTenbHOE BbLINOMHEHNE AOMALUHUX 3adaHuA SIBNSETCA BaHenwum TpeboBaHMEM U
ycrnoBsmeM hopMnpoBaHus LLENOCTHOIO M CUCTEMHOIO 3HaHMs NO ANCLUUMNINHE;

- 0063aTENbHOCTL JIMYHON aKTUBHOCTM KaXJ0ro CTyeHTa Ha BCEX 3aHATUSIX MO OUCLMMNITUHE;

- B Cny4yasdx HEeACHOCTM Kakux-nnbo BOMPOCOB, OBCY)XOaeMbIX Ha 3aHATUAX, Heobxoammo
3agaTb COOTBETCTBYHLLME BONPOCHI MpenoaaBaTento;

- B CNny4asax MpOMyCcKOB 3aHATUN MO YBaXWUTESNbHbIM NPUYMHaM CTyAeHTaM MnpeaocTaBnseTcs
npaBo NoAroTOBKWN U NpeACTaBMeHns 3a4aHUA U OTBETOB Ha BOMPOCHI M3y4YEHHOro maTtepuvana,
C pac4eToOM Ha MOMOLLb NpenogaBaTens B €ro yCBOEHUN;

- B Cry4asix NponyckoB 6e3 yBaXKMTENbHON NPUYMHBLI CTYOEHT 0053aH CaMOCTOATENbHO N3YUNTb
COOTBETCTBYIOLLMIA MaTepuarn,

- HeobXOOUMbBIM YCITOBUEM SIBMSIETCS CAMOCTOSITENIbHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KOHTpone Habopa 0annoB No OUCLMINIIMHE ONS YCMELWHOro MpPOXOXAEHUS MPOMEXYTOYHOWN
atTrecTaumn.

Mopsiook opraHu3aumm camocToaTenbHOM paboTbl CTyAEHTOB

CamocTtosTensHasa paboTa CTydeHTOB HanpaBfeHa Ha:
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- caMoCToATENbHbIA MOUCK, 0b6paboTKy (aHanu3, cuHTe3, 06obLueHMEe M cucTemMaTU3aumio),
aganTtaumio HeobxogMMon No ANCUUNIIMHE MHAOPMaLnK;

- BbIMOJSIHEHWE 3aaHWIA ANA CaMOCTOSATENbHON paboThl;

- M3y4YeHME W YCBOEHWE TEOpeTMYECKOro Marepuana, npeacTaBfeHHOrO0 Ha NEKUUOHHbIX
3aHATUAX M B COOTBETCTBYIOLUMX NMTEPATYPHbIX UCTOYHMKAX (peKoMeHAyemasi OCHOBHas WU
OONONHUTENbHAA nuTepartypa);

- CaMOCTOATENbHOE U3YYeHNe OTAENbHBIX BOMPOCOB KypCa;

- NOAroToBKa K NPaKTU4YECKUM N CEMUHAPCKUM 3aHATUSIM, B COOTBETCTBMM C PEKOMeHAALNAMU
npenogasatensa (BbIMOSfIHEHNE KOHKPETHbIX 3afaHui, COOTBETCTBYIOLLUME OpraHM3aunoOHHbIE
nencteuna n T.4.).

OpraHusaums camocTosTenbHOM paboTbl COOAEPXKUT:

- MOCTaHOBKY Lienu;

- COCTaBrieHMe COOTBETCTBYIOLLErO NnaHa;

- nonck, 06paboTKy nHpopmauuu;

- NpeAcTaBneHne pesynbTaToB paboThbl.

PekomeHgaLmm no BbIMNOHEHMIO 1 0DOPMINEHNIO KOHTPOSbHLIX padoT:

3agaHuMa Ha [JomallHMe KOHTponbHble paboTbl BbIOAKTCA MpenogaBaTernieM, BedyLum
3aHATUSA, B COOTBETCTBMM C Tabnuuen BapnaHToB.

KoHTponbHble paboTbl BLIMOMHATCS B LLUKOSLHON TeTpaaun. YCNoBus 3agay nuwyT MOMHOCTLH,
a Takke YKasblBalOTCA 3Ha4yeHus 3afaHHbix duandecknx BenuuuvH. [Ons  3amMevaHuin
npenogaBaTtens Ha CTpaHULUax TeTpaau OCTaBMSTCA MOMs.

B pelieHumn 3agadnm npmBoguTCS KpaTKOe ONmMcaHue CyLHOCTW paccMaTpyMBaeMoro npoiecca
Unu SBNEHNa 1M OpMynMPOBKM COOTBETCTBYHOLUMX 3aKOHOB, YpPaBHEHWUI, HEOOXOoQMMbIX LS
pelLeHns 3agayu, ¢ onmcaHmem GyKBeHHbIX 0003HavYeHun. Takke NpMBOOUTCS PUCYHOK, cxema
U1 rpaduk npolecca, ecnu aTo HeobxoanMo.

MaTtemaTudeckne npeobpaszoBaHMs MCXOOHbLIX YPaBHEHMI BLINOMNHATCA B obuwlem Buae, C
KpaTKUMW NOSICHEHNSAMW, BbIBOOMTCS UTOroBas (pacyeTHas) doopmyna.

BbINONHATCA BLIYNCIIEHMS NO 3a4aHHBbIM YNCITOBbIM 3HAYEHMSIM, BblpaXKeHHbIM B cucteme CU,
C NMPMMEHEHNEM MNpaBuUIT NPUOMKEHHBIX BblYMCNEHA. PacuéTHas dopmyna npoBepsieTcs Mo
eavHuLam namepeHmns (No pasamepHOCTH)

Mpn nogcrtaHoBKE B pacyETHyHO hopmyry, a Takke Npu 3anucu oTBETA YUCIOBbIE 3HAYEHUS
BENUYMH  3anucbiBaloTCA B CTaHgapTHon dopme. [lpMBoaMTCS OKOHYaTenbHbIN OTBET C
yKaszaHveM pasmepHOCTU Han4eHHON BENUYNHBI.

PekomeHOaLmm no BbINOMHEHNIO NabopaTopHbIX paboT:

JTabopaTtopHbie paboTbl ABMAKTCSA O4HMM M3 OCHOBHbIX BUAOB YY4EOHbIX 3aHATUA AUCLUNIIMHDI
«Obwan Teopma cBaA3M». JlabopaTopHble paboTbl BbINOMHAKTCA B COOTBETCTBUM C
METOOUYECKUMM yKaszaHusMK, BbidaBaeMbiMu Ha kadenpe. JlabopaTopHasa paboTta cocTouT us
SKCMEPUMEHTAsIbHOM N TEOPETUYECKOW YacTen; No pe3yrbrataM aKcreprMMeHTa B nabopaTtopum
npounssoanTca 06paboTka AaHHbIX, pacdeTbl N0 paboynm dopmynam, opopmreHme otyeTa no
nabopaTopHon paboTe, 3awmTa paboTbl, COCTOSLLAss B COBMECTHOM OBCYXOEHUN pe3ynbTaToB
paboTbl 1 OTBETOB Ha BOMPOCHI, AaHHbIE B METOOUYECKUX YKA3aHUSAX.

PekoMmeHgauumn no nogrotoBke K KOMSIOKBUYMY:

lMoaroToBKa K KOMSIOKBMYMY BbINOSIHAETCHA NO BOMpocaMm, BblgaBaeMblM npenogasaTerniem, no
COOTBETCTBYOLWEMY pa3sgeny (moaynto). lNMpu nogroToBke WCMNONb3YHOTCA pekoMeHayemas
OCHOBHasi M AononHuTenbHast ydebHasa nuTepaTypa, CNMCOK KOTOPOW BbldaeTcs B Hadane
cemecTpa, a Takke pekomeHayemble OBC, aneKTpOHHbIE CNpaBOYHbLIE CUCTEMBI, MaTepuarbl
NEeKUM N NpakTU4ecKnx 3aHATUN. Konnoksnym coaeTcsi B YCTHOM UM MMCbMEHHON hopmax.

PaspaboTumk/rpynna paspaboTynkoB: BepxoTypoB A.P., AoueHT

PaccmoTpeHa Ha 3acegaHum Kadeapbl
(npotokon ot 01.09.2017 r. N2 Ne1)
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