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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
b1.6.16, 6asoBass 4acTb, o00s3aTesflbHbIX 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

O6Lwasn TpyAoeMKOCTb AUCLMNMHBI (MOAYNsA) cocTaBnsAeT 7 3a4eTHbiX(ble) eanHuy(bl), 252
4acos.

OuHasa ¢opma

PacnpefgeneHue no cemectpam

Buabl 3aHATUI 3 4 5 Bcero yacos
cemecTp cemecTp cemecTp

O6wasa TpyaoeMKoCTb 252
::\)\/‘I,D,MToprle 3aHATUSA, B 0 54 54 108
nekumoHHsble (J1K) 0 18 18 36
npakTnyeckue

(cemuHapckue) (M3, C3) 0 18 18 36
na6opatopHbie (J1P) 0 18 18 36




CamocTosTenbHas
paboTta ctygeHtoB (CPC)

54

54

108

dopma NPoMeXyTOYHOWA
aTTecTtauum B cemecTpe

3avet

Ok3ameH

36

KypcoBasi paboTta
(kypcosow npoekT) (KP,
KI)

3aouHas dopma

PacnpegeneHve no cemecTtpam
Buabl 3aHaTUI 4 5 6 Bcero yacos
cemecTp cemecTp cemecTp
OOwas TpyaoeMKOCTb 252
AyauTOpHbIE 3aHATUS, B 0 18 10 8
T.u.
nekumoHHsble (J1K) 0 8 4 12
npakTnyeckue
(cemuHapckue) (M3, C3) 0 4 4 8
na6bopatopHbie (J1P) 0 6 2 8
CamocTosTenbHas
paboTa ctygeHToB (CPC) 0 90 98 188
dopma NpoMexKyTOYHOM 3auer SK3amen 36
aTTecTaumm B ceMecTpe
KypcoBasi paboTta
(kypcoBow npoekT) (KP,
KIT)

2. Tpe6oBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI

I'Ipou,ecc N3yvyeHna ancunniinHbl HarnpassiieH Ha (*)OpMI/IpOBaHI/Ie cnepyrowmx KOMMETEHUWIA:

NHpekc
CopepxxaHme KomneTeHuun
KOMMeTeHunn
CMOCOOHOCTBIO OCYLLECTBIATE MOHTaX, Hanaaky, HAaCTPOWKY, PEryrmpoBKy,
MK-3 OMbITHYO NPOBEPKY paboTOCMOCOBHOCTH, NCTBITAHNSI U CAady B 3KCMyaTaumo
COOpY>XEHUIN, CPeacTB 1 060pyaOBaHUA CETEN U OpraHn3auunin CBA3N
yMeHneM cobupaTb 1 aHanuanpoBaTb MHpopMaLmio Ans OPMUPOBaAHNS
MK-8 NCXOAHbIX OAHHbIX A5 NPOEKTUPOBaAHWS CPEACTB N CETEN CBA3N N NX
3N1EMEHTOB




YMEHUEM OPraHM30BbIBaTb MOHTaX M HACTPONKY MHPOKOMMYHMKALIMOHHOTO

MK-28
obopynoBaHus
YMEHMEM OpraHn3oBbIBaTb U OCYLLECTBNATbL MPOBEPKY TEXHUYECKOIO

MK-29 COCTOSIHUA N OLIEHMBATbL OCTATOK pecypca CoopyXeHnn, 06opyaoBaHUs n
cpeacTs UHAPOKOMMYHMKaLIIA

MK-30 CMOCODOHOCTBIO MPUMEHATL COBPEMEHHbBIE METOAbI OOCNYXMBAHNS U PEMOHTA

ﬂnaHMpyeMble pes3ynbTaTthbl o6yquvm no guncuunnuHe anda nocrnenoBaTtesibHOro AoCTuxXeHunsa

YPOBHEN CchOPMUPOBAHHOCTM KOMNETEHLUM

PesynbTaTt 06yyeHus

3HaTb

Moporosbli:

MoporoB.blii:

1) NPUHUKUNBI 1 OCHOBHLIE 3aKOHOMEPHOCTU nepegadn nHcopmauumn no kaHanam
CBA3U;

2) hnsnyeckme cBoncTBa COOOLLIEHMIA, CUTHAMNOB, MOMEX U KaHaNoB CBA3MW,

CraHgapTHbIN:

CraHgapTHbIN:

1) MmaTemaTnyeckme MoLenun cooOLLEHUI, CUrHAMNoOB, MOMEX U KaHanoB CBSA3W;
2) meToabl MOAYNALMM N AETEKTUPOBAHNS CUrHANOB;

3) ocHOBHbIE onpefeneHns, Teopembl, 3aKOHbI TEOPUU MHDOPMaLUK

OTanoHHbIN:

OTanoHHbIN:

1) MeToabl KOMMNBIOTEPHOIO MOLENVUPOBaHUSA Npeobpas3oBaHNsi CUrHaNoOB B
9NEKTPUYECKMX Liensix;

2) OCHOBHblE TeOpeMbl, 3aKOHbI TEOPUKN MHGOPMaLUKN N KOOMPOBaHUSA
cooOLLEeHNI

3) MPUHUMNBI MHOTOKAHANbBHONM Nepegaydn 1 pacnpegenenHs nHpopmawmu;
MeTOoAbl ONTUMM3aLUMM CUCTEM Nepeaayn U ceTen CBA3M;

MoporoBbli:

MoporoB.blii:

1) NPUMEHATb Ha NpakTUke MeToabl OPMUPOBaHKS, Npeocbpa3oBaHMs 1
06paboTKM CUTHANOB B 3NEKTPUYECKMX LLENAX U YCTPOMUCTBAX;

2) yMeTb Nosb30BaTbCA METOAAMU KOMMbIOTEPHOIO MOAENUPOBaHMUS
npeobpa3oBaHns CUTHANOB B ANEKTPUYECKMX LENsSX; yMeTb COCTaBNATb
MaTeMaTnyeckme Moaeny coobLLeHNA, CUrHanoB, NOMeX 1 UCNonb30BaThb WX B
pac4yeTax;

3) OCyLLEeCTBMATb MOHTAX, HACTPOMKY, OMbITHYIO MPOBEPKY paboToCnocobHOCTH
CPEeACTB CBSA3N




YmeTb

CTaHpapTHbIN:

CTaHpapTHbIN:

1) cnonb3oBaTb CTAaTUCTUYECKME U MHCPOPMALMOHHBIE XapaKTEPUCTUKM
COOOLLEHNIA, CUTHANOB U UX NpeobpasoBaHuii B ANEKTPUYECKMX LIENSX U
yCTponcTBax 00paboTku;

2) NPUMEHSATL Ha MPaKTMKE OCHOBHbBIE MOJIOXKEHNST TEOPUM MOAYNALNN,
OEeTEKTUPOBAHNS, MOMEXOYCTONUYMBOCTU ANCKPETHBIX U aHANOroBbIX COOOLLEHNI,
NPOMyCKHOM CNoCOBHOCTU ANCKPETHBLIX U aHaNOroBbIX KaHamNoB;

3) cobupatb 1 aHanuanpoBaTb UHOpMaLMIO ANs POPMUPOBAHNS UCXOAHbIX
OaHHbIX 4N51 NPOEKTUPOBAHNS CPEACTB CBSA3M M UX SIIEMEHTOB

4) oCyLLEeCTBMSATb MOHTAX, HACTPOWKY, PErYIIMPOBKY, OMbITHYHO NPOBEPKY
paboTocnocobHOCTU, CpeacTB CBS3M

OTanoHHbIN:

OTanoHHbIN:

1) cobupatb 1 aHanManpoBaTb MHDOPMaLMIO ANS POPMUPOBAHUSA UCXOOHbIX
OaHHbIX ANS NPOEKTUPOBaHWS CPEeACTB 1 CeTeln CBA3Y;

2) NIPUMEHATb NPUHLMMNBI MHOTOKaHanbHOM nepegayun n pacnpeneneHns
WMHopmaLmK;

3) nonb3oBaTbCs METO4aMU NOMEXOYCTONYMBOIrO U CTAaTUCTUYECKOTO
KOAMPOBaHus;

4) ocyLlecTBMSATb MOHTAX, HaNaaKy, HAaCTPONKY, PErynMpOBKY, OMbITHYIO
NpoBepKy paboTocnocobHOCTH, UCMbITaHMA 060pya0BaHUSA U CPEACTB CBA3U

Brnapetb

Moporoebli:

Moporoebli:

1) HaBbIkaMu NpakTU4eckon paboTbl ¢ NTabopaTopHLIMU MakeTaMu aHanoroBbIX U
LMdPOBbLIX YCTPOMUCTB, C COBPEMEHHOW U3MEPUTENLHOW annapaTypou;

2) HaBblKaMX MOHTaxXa, HaCTPOWKK, PerysIMpoBKM 3f1IEMEHTOB, YCTPOUCTB CUCTEM
CBA3U;

3) meTogamu cbopa MHopmaumm ans hopMMpPOBaHNS MCXOAHBIX AaHHbIX ANS
NPOEKTUPOBaHWS 3NIEMEHTOB CUCTEM CBS3M

CraHgapTHbIN:

CraHgapTHbIN:

1) MeTogamMmn KOMMbIOTEPHOIO MOAENNPOBaHMSI NPeobpa3oBaHUs CUrHaNoB B
3NEeKTpUYeCKMX Liensix, Npu nepegade nHdopmauuu;

2) MeToA4aMn MaTeMaTU4eCKOro MoaenMpoBaHUS CUrHaNOoB, COOBLLEHUI, MOMEX
3) HaBblkaMn MOHTaXa, Hanagku, HAaCTPONKK, PEryrIMPOBKU SNIEMEHTOB,
YCTPOWCTB CUCTEM CBSI3U

4) cobmpaTtb 1 aHanuanpoBaTb MHGOPMaLMIO AN POPMUPOBAHNSA UCXOAHBIX
AaHHbIX AN NPOEKTUPOBAHNS CPEACTB CBSI3M U UX SIEMEHTOB




OTarnoHHbIN:

OTanoHHbIN:

1) MeTogamMmn NOMEXOYCTONYMBOrO U CTAaTUCTUYECKOrO KOOUPOBaHUS;

2) MeTO4aMV Teopun MHOrokaHanbHOW nepegayun u pacnpegeneHus
WHopmaLmK;

3) MmeTo4aMmn KOMMbIOTEPHOrO MOAENNUPOBAHUS PU3NYECKNX NPOLECCOB Mpu
nepegaye nHpopmauuu;

4) HaBblkaMX MOHTaxa, Hanagku, HaCTPONKN, PeryrnMpoBKM, OMNbITHOW NPOBEPKU
paboTOCNOCOOHOCTN 3IEMEHTOB, YCTPONCTB CUCTEM CBSI3U

3.1.

3. CopgepxaHne AUCLUNINUHBI

Pasgenbl gucumnnnHbl 1 BUAbI 3aHATUN

OuHas ¢opma

Home Bcero AypuTOpHbIe
Mogaynb paaneJ'Fl)a HanmeHoBaHve pasgena 4ACOB 3aHATUSA CPC
JIK |[M3(C3)| NP
OO0OLwme cBeieHUs1 0 cMCTeMax CBA3MN.
1 1 Knaccudmkaumsa TenekoMMyHUKaLMOHHbIX 12 2 2 2 6
cucTem
> MaTemaTtudeckme moaenn coobLLEeHWHA, 16 > 4 o 8
CUrHarnoB 1 NoMex
2 3 MeToabl hopmMmnpoBaHus 1 12 2 2 2 6
npeobpa3oBaHus cUrHanoB
4 Mopgynauma n oeTekTupoBaHne curHanos 14 2 2 4 6
3 5 Yrnosas mogynsaumsa curHanos. AHanms 14 2 2 2 8
MOZYISILMOHHBIX XapakTepUCTUK
6 MaTtemaTtuyeckme mogenu KaHanoB CBSA3N 12 2 2 2 6
4 7 LUndposas obpaboTka curHanos 12 | 2 2 2 6
Teopus NOMexXoyCTONYMBOCTU CUCTEM
8 nepegadn ANCKPETHbIX COOOLLEHWIA. 16 4 2 2 8
KorepeHTHbI NpMeM CUrHanos
HekorepeHTHbIN NpMem CUrHasos.
5 9 [MomMexoyCTON4YMBOCTb HEKOrEPEHTHOro 16 | 2 4 4 6
npuema
10 [MomexoyCTONYMBOCTb NpUemMa oOnTUYECKNX 12 > > 8
curHanos
6 11 OcHoBbI TEeOpUN MHGOPMALNK 12 4 2 6
12 OCHOBbI TEOPUN KOOMPOBAHUSA COOBLLEHNI 16 | 2 2 6 6
7 13 ﬂomexoyC'rvoquBoe KogupoBaHue 16 > > 4 8
cooOLeHnn




14 MpUHUMMNbI MHOrOKaHanNbLHOW CBA3U U 14 | 2 > 4 6
pacnpegeneHnsa nHgopmaunm
8 15 Cucrembl nepefayn ¢ MHOrOCTaHLUMOHHBIM 10 | 2 o 6
OOCTynoMm
16 AHanun3 agHeKTUBHOCTU U 3NIEMEHTDI 12 o 2 8
OonNTUMM3aUMM CUCTEM CBA3MU
Wtoro 216 |36 | 36 | 36| 108
3aouHas dopma
Howme Bcero AyAuTOpHbIe
Moaynb pasn,errlja HanmeHoBaHue pasgena 4ACOB 3aHATUSA CPC
JIK |M3(C3)|NP
O6Lme cBeageHNs o cucteMax CBsi3u.
1 1 Knaccudmkaumsa TenekoMMyHUKaLMOHHbIX 26 | 2 > 29
cuctem. Matematmyeckme mogenu
COOOLLEHUI, CUrHanoB 1 NoMex
MeTtoabl hopmmupoBaHust 1 npeobpasoBaHNs
> > curHanos. Moaynaumsa n getTektnpoBaHme 3 | 2 > 4l 26
curHanoB. AHanmn3 MoaynsaunMoHHbIX
XapaKTepPUCTUK.
MaTtemaTuyeckne Moaenu KaHanoB CBSI3W.
3 3 21 2 1 18
LUndpoBas obpaboTka curHanos.
Teopusi TOMEXOYCTONYMBOCTU CUCTEM
4 4 nepegadn ANCKPETHbLIX COOOLLEHWNNA. 27 | 2 1 2| 22
KorepeHTHbI NpMemM curHanos
HeKorepeHTHbIV NpUem CUrHaroB.
5 5 [MomexoyCToOn4MBOCTb HEKOrepeHTHOro 30 | 1 1 30
npuema . [llomexoycTon4nBoCTb Npmuema
ONTUYECKNX CUTHAIOB
6 6 OcHoBbI TEOPUN MHGOPMALMN. OVCHOBbI 24 1 1 2| 20
TEOpPUM KOOMPOBAHUSA COOBLLEHWNNA.
[MomexoycTonymsoe KogupoBaHue
7 7 coobLeHn. MprHUMNLI MHOrOKaHanNbHOM 32 1 1 30
CBs13U U pacnpeaeneHnsa nHdopmauum
Cucrembl nepegayn ¢ MHOrOCTaHLMOHHBIM
8 8 poctynom. AHanus aeKTUBHOCTA U 20 1 1 18
3NEeMEHTbI ONTUMU3aLUK CUCTEM CBSA3U
WToro 216 [ 12 10 81186

3.2. lleKumMoHHbIe 3aHATUA

OuHas copma




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

O6wume cBegeHnsa o cuctemax cesasn. Knaccudpukaums
TENEeKOMMYHUKALMOHHbIX CUCTEM MO Ha3Ha4YeHMo, CNocody AENCTBMA U
TexHu4yeckon peanusaumm. CoobieHne n nHdopmaums. OCHOBHbIE
napameTpbl curHanoB. CTPYKTypHasi cxema cucTembl CBA3N. [ANCKpeTHble
N HenpepbiBHble KaHanbl. [Mana3oH 4acToT 3MNeKTPOMarHMTHbIX
konebaHun, ncnonb3yemMbix B CUCTEMaX nepeaayn nHpopmauum.
MHorokaHanbHble cucTeMbl nepegaydn. Nomexm n nckaxeHus B kaHanax.
Knaccndukaums nomex. KogupoBaHue 1 Moaynsiuusi CUrHanos.
CTpyKTypHas cxema CMCTEMbI Nepefadn AUCKPETHbIX COOBLLEHU, ModeM
n kogek. OCHOBHble XapaKTepPUCTUKM CUCTEM Nepeaayn MHdopmMaLumm

MaTtemaTnyeckne moaenn cooOLLLEHUIA, CUTHANOB U NMOMEX.
Knaccudukaums coobuieHnin, curHanoe u nomex. leTepMMHNUPOBaHHLIE U
crny4varnHble NpoLecchl, X MmatemaTuyeckne mogenu. MNpsmele n
KOCBEHHble MoAenu npoueccos. [peactaBneHme coobLeHMI U CUrHanos
B Pa3IMYHbIX METPUYECKUX U TOMONOMMYECKUX NMPOCTPaHCTBAXx.
PasnoxeHne yHKUMIA B OPTOroHarnbHble psgbl Mo 6a3ncHbIM QYHKUUSAM
npocTpaHcTBa curHanoB. O6o6LeHHbIN pag Pypbe, COOTHOLLEHNE
MapceBans. CnekTpanbHOe U BpeMeHHOe npeacTaBneHne CUrHanos.
OnckpeTtusaumsi u KOgMpOBaHME HEMPEPBIBHbIX COOBLLEHMN.
KBaHTOBaHuWe no ypoBHI0. Teopema KoTenbHukoBa. PasnoxeHue
aHanoroBoro curHana B 6asuce Yonuwa. lNpeacraenexme LMdposbIxX
CUrHanoB BeKTOpamMu NpoCcTpaHcTBa XeMMUHra. XapakTepucTukm
cnyyanHblx npoueccos (CI1). CtaumoHapHble n HecTaumoHapHble Cl1.
Sproagnyeckoe CBOMCTBO cTaumoHapHbIix Cl1. OcobeHHoCTU
HecTauMoHapHbIX npoueccoB. OyHKUMU KOpPEnsLmMn U NX CBOMCTBA.
Mayccosckui CI1. CnekTp NiIOTHOCTM MOLLHOCTU U ero cBA3b € (OyHKUMEN
koppensauun. OyHKLMSA koppendunm “6enoro” wyma ¢ orpaHUYEeHHbIM
crnekTpoM. OdhekTMBHasA WMprHa cnekTpa. PasnoxeHune KapyHeBa-
JloaBa. MapkoBckue curHanbl. Onucanne gnddepeHumanbHbIMK
(pa3HOCTHbIMN) YpaBHEHUAMM.

MeToabl hopmupoBaHus 1 npeobpasoBaHusa curHanos. [NpeobpasoBaHme
KonebaHun B HENUHENHBLIX 1 NapameTpuieckmx uensx. JInHenHoe
ycuneHuve. HenvHenHoe pe3oHaHCHOe YCuneHne rapMoHNYeCcKnx
konebaHun. MNMpeobpasoBaHne YacToThl. [apameTpuyeckue Lenm n nx
CBOWNCTBA; NpeobpasoBaHMe CNekTpa B napameTpuyecknx Lensx.
MpuHUWN napameTpuyeckoro ycuneHuns. opmupoBaHue n
OEeTEeKTUpOBaHNe CUrHanoB amnnutyaHon mogynaumm (AM). AM ¢
nogasneHHon Hecywen (AM-NH, BAM), ogHononocHas Moaynaums
(OM). BpemeHHoe, cnekTparnibHoe U BEKTOpHOE npeacrasneHne AM-
konebaHun. dopmmnpoBaHne MOAyNMPOBaHHbLIX CUTHANOB B HENUHENHbIX
uensix. CxemMbl MOgynsiTopoB. [MprHLMN KOrepeHTHOTO Y HEKOrePEHTHOTO
OETEKTUPOBaHUS. VIcnonb3oBaHme NapaMeTpUIECKUX N HENMHENHbIX
31EeMEHTOB 4118 AeTeKTUpoBaHusa. CxeMbl 4ETEKTOPOB curHanos AM,
BAM, OM. AHanns xapakTepucTuK geTektopos Ha IBM




Mogynauuns u getektupoBaHue curHanos. PopmupoBaHune n
AeTekTupoBaHue curHanos yrnoson mogynsumn(yYM). Ceorctea u
XapaKTepUCTUKM curHanos YM B 4aCTOTHOM N BpEMEHHOW obnacTax ang
OeTEePMUHUPOBAaHHbIX U CNyYarHbIX Modernen coobLieHnn. Y3kononocHas
W LUMPOKONOSIOCHas yrnoBas Mmoaynsaums, pasnuyme B cnekrpax UM v &M
curHanoB. Metoabl hopmupoBaHus UM n ®M curHanos. CTpyKTYpHble
CcxeMbl )a30BbIX U YACTOTHbIX AeTEeKTOPOB. AHanM3 MOAyNATOPOB U
aeTektopoB Ha OBM.

dopmupoBaHue N JeTekTUpoOBaHNE CUrHaNoB, MOAYIMPOBaHHbIX
ONCKPETHBIMK COOBLLEHNAMN. AHANM3 NOMEXOYCTONYMBOCTU ANOOHOIO
aetektopa AM-curHanoB, BbIXOQHOE OTHOLLEHME CUTHan-noMexa u ero
3aBUCUMOCTb OT NapaMeTpoB MOAYNAUUN curHana n noMexm.
[MomMexoyCcToN4MBOCTb KOrepeHTHOro AeTEKTUPOBAHUS.
Momexoyctonumnsocts YM, asneHue nopora npu YM. Moaynsums u
AeTeKTMpoBaHUe UMMynNbCHOro nepeHocymka. MNMpuHLMN MMNynbCHO-
KogoBsow mogynauun. Metoabl amnanTyaHO- UMMNYITbCHOW MOOYNALNUNA.
CnekTpbl UMNYMbCHO-MOAYIMPOBAaHHbIX KOrebaHui

MaTemaTudeckne mogenu kaHanos cBsa3n. NpeobpaszoBaHue curHanos B
kaHanax cBa3un. Knaccudukauusa kaHanoB anekTpocsasu. [NpoxoxaeHne
CMy4anHbIX CUTHaNOoB Yepes3 AeTEPMUHUPOBAHHBIE JIMHENHbIE U
HenuHenHble cuctemMbl. CriyvarHble NIMHEeNHbIE KaHarnbl U UX
XapaKTepUCTUKN, 0COBEHHOCTN NPOBOAHBLIX N pagnokaHanos, 3aMnpaHns
curHanoB. PnyKTyauMOHHbIE, COCPEAOTOYEHHbIE N MMMNYIbCHbLIE MOMEXN,
NX BEPOATHOCTHbIE XapaKTepucTukn. Moaenun HenpepbIBHbIX KAHArOoB.
MaoeanbHbi kKaHan 6e3 nomex, KaHarn ¢ agaMTUBHbLIM rayCCOBbIM LLYMOM.
KaHnan ¢ HeonpeaeneHHon hason curHana, ogHoNy4eBon KaHan ¢
3amupaHnamu. KaHan ¢ MexcrMmBosSibHOW MHTEpdepeHLmen n
aganTMBHBLIM WymMom. Mogenn anuckpeTHoro kaHana. CUMMEeTPUYHbLIN
kaHan 6e3 namsaTu, KaHan co cTupaHueM. [ANCcKpeTHbIe KaHarbl C
namsaTtbto. MapkoBckun kaHan. Mogenn BorTOKOHHO-ONTUYECKNX KaHanoB
cBs3n. KBaHTOBbLIN LWYyM.

MpeacraBneHne aHanoroBbIX CUrHaNOB B ANCKPETHOM BPEMEHM,
KBaHTOBaHWe, unpoBoe npeacTaBreHne, CTpyKTypHble cxembl AL n
LIAT. AnropuTm ANCKPETHOM CBEPTKM, anrOpuTM pasHOCTHOMO ypaBHEHUS.
Lndposkie hunbtpbl (LIP) pekypcuBHOro 1 HepeKkypCuBHOro Tuna.
MpumeHeHne z-npeobpasoBaHMs B 3afa4ax aHanmsa nu cCuHTesa
undpoBbIX puUNbTPoB. MIMNynbCHbIE U YACTOTHbIE XapaKTepucTukm Lid.
CwuHTe3 undpoBbix ounbTpoB. NorpelHoCcT LMdpoBO unbTpaLun




Teopus NOMEXOYCTONYMBOCTU CUCTEM Nepefadn ANCKPETHbIX
coobueHunii.. NMocTaHoBKa 3agayvm 06 oNTMManbHOM AemMoaynsitope
(MprMeMHuke) AUCKpeTHbIX coobLueHuin. Kputepun kayectsa 1 npaesuna
npuema OUCKPeTHbIX coobLueHnn. Kputepnin makcumyma cpegHemn
BEPOSATHOCTM NpaBMIbHOro npuema. Peluatowasa cxema, NOCTpOEeHHasi no
npaBuny MakcMuMyma anocTepUopHON BeposaTHOCTU. OTHOLIEHWE
npaegonoaobus. Kputepuii makcmmanbHOro cpegHero pucka. Kputepun
Helimana-lNupcoHa. OnTumanbHbIi NpUeM B AUCKPETHO-HENPEPLIBHOM
KaHane 6e3 nckakeHun Npu Hanu4uMM agauTuBHoro 6enoro wyma. CuHTes
anropuTMOB U CXEM ONMTUMASIbHbLIX MPUEMHUKOB (KOPPENSILNOHHbIN
NPUEMHUK, COrfiacoBaHHbIN punbTp). NoTeHunansHas
NMOMEX0YCTONYMBOCTb NPU TOYHO U3BECTHOM MHOXECTBE CUTHamMoB.
BeposiTHOCTb oWMbKM Nprema Anst ABONYHOW CUCTEMbI CUTHAmNOoB Mpu
6enom rayccoBom wyme. CpaBHUTENbHAs OLEHKa NOMEXOYCTONYNBOCTU
AM, UM, ®M - curHanos. OTHocuTenbHasa asosas mogynsauma(OdM).
BepodaTHOCTb OLWMBKN NpY MHOTOMO3ULMOHHBIX CUrHanax. Arnroputm
onTuManbeHoro npuema B kaHanax ¢ MCW. NomexoycTtonyunBocTb B
kaHane ¢ MCW.

HekorepeHTHbIN NpueM curHanoB. NoMexoyCTOMYMBOCTL HEKOTEPEHTHOMO
npuema. OnTUManbHbIA NPUEM Npy HeonpeaeneHHon dase n amnnuTyge
curHana. CpaBHeHWe NOTeHLManbHOM NOMEX0YCTONYMBOCTM
KOrepeHTHOro 1 HeEKorepeHTHoro npuema. Npuem gUCKpeTHbIX
coo06LeHnI B ycrnoBuax onykTyaumm das u aMnnuTyz CUrHasnos.
PasHeceHHbIn npnem. Cnocobbl pasHeceHHOro npuema. lNMprvem
ANCKPETHbIX COOOLLEHUI B KaHanax ¢ cCocpegoTOYeHHbIMM MO CNEKTPY U
UMMYTbCHBIMW MOMEXaMMU.

10

NMomMexoyCcToM4YMBOCTb NpMemMa ONTUYECKNX CUrHaroB.
[MomexoyCcTon4MBOCTE NpMemMa ONTUYECKUX CUrHAMNoOB C KBAHTOBbLIM
LYMOM MNpY MOSYNALMN MO MHTEHCUBHOCTU. [leTekTopHas u
nocrnegeTektopHasa obpaboTka. OTHOLEHME NnpaBgonogobus.
3aBUCUMMOCTb BEPOATHOCTM OLLIMOKN OT 06 beMa BbIGOPKM, OTHOLLEHWS
CUTHan-WyM 1 CPeHEero KOnmMyecTBa CUrHanbHbIX )OTOSMNEKTPOHOB.
LndpoBblie MeToabl 00paboTku cUrHanoB B NpUeMHMKaXx.
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OcHoBbl Teopun nHdopmMauumn. KonmyecteeHHas mepa nHdopmMmaumm
ONCKPETHOrO MCTOYHMKA. DHTPOMKUS Kak Mepa HeonpeaeneHHocTH
coobLLEeHMIA, OCHOBHLIE CBOMCTBA 3HTponun. CobecTBeHHasa nHdopmauus
NCTOYHMKA. DHTPONNSA NCTOYHMKA Be3 NnaMsaTX Npu PaBHOBEPOSTHOM U
HepaBHOBEPOSATHOM BblI6Ope CMMBOIOB. M36bITOYHOCTL U
NpOn3BOANTENBHOCTb MCTOYHUKA. B3anmHasn nHgopmaums - Konm4ecTso
WMHOpMaLMM Ha BbIXOAE ANCKPETHOrO KaHana OTHOCMTENbHO ero Bxoaa.
CaoicTBa B3auMHoOW nHdopmaumn. HagexxHoCTb KaHana u SHTponus
wyma. CKopocTb nepegayun nHdopmaumm rno GQUCKPETHOMY KaHany.
OdhdekTMBHOE KOANPOBAHNE ANCKPETHLIX coobLeHnn. Teopema
ONTMMasnbHOro KOAMpoOBaHNA ansa KaHanoB 6e3 nomex. Cxatune
coobLLeHWIA. YKpYNHeHne andasnta n HepaBHOMEPHOE KoaMpOBaHKe.
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OcHoBbI TEOPUKM KOANPOBaHNSA coobLueHnin. OCHOBLI TeopUn
koampoBaHus. KogupoBaHue NCTOYHMKA U KOAMPOBAHWE AN KaHana ¢
wymamun. N306bITOMHOCTb M OTHOCUTENBbHAs CKOPOCTb Koaa. MNpobnema
corfnacoBaHunsa UCTOYHMKA COOOLLEHUI C KaHanoMm. [InCKpeTHble
NCTOYHMKM 6e3 namaTu. MpumutreHoe (6e3bI36bITOYHOE) KoaNpPOBaHME.
MpuHUMNbI cTaTucTudeckoro kogmposaHud. Kogbl ®aHo-LLeHHOHa,
XaddmeHa.

13

MomexoycTonumesoe kogmpoBaHue coobLeHnn. OBHapyxeHune n
ncnpasneHue owmnbok. Kogosoe paccrosiHne. Cuctemartmyeckue
NUHerHble KoAbl. nopoxaarLwme maTpuubl. [lekognpoBaHue MHENHbIX
kogos. [NpoBepoyHblie maTpuubl. Kogbl XeMMuHra. Limknnyeckue kogbl.
Mopoxaatowmn nonmHomM. Cnocodbl KOAMPOBAHNSA LIMKINYECKUX KOOOB.
[ekoanposaHue npu obHapyxXeHnn n ncnpasneHnn owmbok. TeopeTunko-
NHOPMaLMOHHAsA KOHLEMUMS KPUNTO3aLLMTbI COOOLLIEHMI B
TENEeKOMMYHUKALMOHHbBIX CUCTEMAX.

14

MpyvHUMNBEI MHOrOKaHarnnbHOM CBA3WN N pacnpeneneHns HopmaLmm.
OCHOBHbIE NONOXEHWS TEOPUN pasfeneHns CUrHanoB B cMcTemax
MHOrokaHanbsHon cssa3n. Cuctembl nepegayu ¢ IMHENHO-He3aBUCUMbIMU
cuUrHanamu. Ycnosus pasgenvmocTu CUrHanos, onpegenutens pava.
"eomeTpudeckas TpakToBKa pasgeneHns curHanos. YacToTHoe,
BpeMeHHoe u (pasoBoe pasgeneHusi curHanoB. CTPYKTYPHbIE CXEMbI
MHorokaHanbHbix cucteM. YPK, BPK, ®PK, ocobeHHOCTU hopmupoBaHus
rpynnoBbIX CUTHaNOB 1 MOCTPOEHUS pasgensoLmx YCTPOUCTB.
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CwucTtembl nepegayn ¢ MHOrOCTaHUMOHHBIM AocTynom. PasgeneHue
curHanoB no cpopme. CTpyKTypHas cxema pasgerneHus fMHenHo-
He3aBUCUMbIX curHanoB. Cuctema nepegadv ¢ MHOroCTaHUNOHHbLIM
aoctynom. MNMpuHUMN MHOroCTaHUMOHHOMO AOCTYNa K obLlemy TpakTy
nepegaym Ha ocHose YPK, BPK, pasgeneHus curHanos no goopme.
Mpumepsbl NceBaocny4yanHbIX (LWyMonogo6bHbIX) CUrHaMNoB:
nocneposartenbHocTn bapkepa, J1PI1, LUMC Ha ocHoBe 4acTOTHO-
BPeMEeHHbIX MaTpuu. MNpUHLMN CTaTUCTUYECKOTO YNNOTHEHNS.
MponyckHasa cnocobHOCTb CUCTEM MHOrOKaHarnbHOW CBA3W. BnusHne
B3aMMHbIX MOMEX Ha MPOMYCKHYI0 CNOCOBHOCTL KaHana
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AHanua adPeKTUBHOCTU N ANIEMEHTLI ONTUMMU3aLMN CUCTEM CBS3MU

3ao4Has dhopma

Moaynb

Homep
pasgena

CopeprkaHue NeKUMOHHbIX 3aHATUI
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O6Lwme cBegeHnsa o cuctemax cesasn. Knaccudpukaums
TENEeKOMMYHUKALMOHHbBIX CUCTEM MO Ha3Ha4YeHMo, CNocoly AENCTBMA U
TexHun4yeckon peanmsaumn. OCHOBHblE NapamMeTpbl CUTHAMNoB.
CTpyKTypHas cxema CUCTEMbI Nepedayvm ANCKPETHbLIX COOBLLEHUI, MOAEM
n kogek. OCHOBHble XapaKTePUCTUKM CUCTEM Nepeadayn MHOopMaLMK.
MaTtemaTnyeckme moaenn cooOLLLEHUIA, CUTHAMOB U NMOMEX.
Knaccudukaums coobuieHnin, curHanoe u nomex. [leTepMMHUPOBaHHLIE U
Cny4YanHble NpoLEecchl, UX MaTemaTndeckme mogenu. [iuckpetmnsaums
HenpepbIBHbIX cO00LEeHMIA. KBaHTOBaHME MO YpoBHIO. Teopema
KoTenbHukoBa. XapakTepucTuku cnyyamHoix npoueccos (CI1).
Mayccosckuin ClN. dyHKUMS Koppenaumm “6enoro” Wwyma ¢ orpaHuyeHHbIM
cnekTpoM. OdhdeKTMBHAA LWMPUHA CNEKTpa.

MeToabl hopmupoBaHns 1 npeobpasoBaHus curHanos. lNpeobpasoBaHue
YacToTbl. PopMMPOBaHUE U OETEKTUPOBAHME CUTHANOB aMnNTYAHOM
moaynsauum (AM). Cxembl AM-mogynstopoB. PopmupoBaHue u
AeTeKTMpOBaHWe CUrHanoB yrinoBon mogynsaumn. Metoabl
dopmupoBaHua UM n ®M curHanos. Moaynauusa n getektnposaHme
MMMNYIbCHOrO NepeHocUunka. MNpuHUMN MMNYNbCHO-KO4OBOW MOLYSILMN.
MeToabl amMnnMTyaHO- UMMYSIbCHON MOAYNALMM.

MaTtemaTtundeckme mogenu kaHanoe cessu. NMpeobpa3oBaHne cUrHanos B
kaHanax cBs3n. Knaccudumkaums kaHanoB anektTpocesasn. Mogenu
HenpepbIBHbIX KaHanoB. Mogenu guckpeTHoro kaHana. lNpeacraesnexHne
aHarnoroBbIX CUTHarNoB B ANCKPETHOM BPEMEHU, KBAHTOBaHME, LMdpoBoe
npencraeneHne, cTpykTypHbole cxembl ALM n LIAT. Anroputm
ONCKPETHOWM CBEPTKM, anropuTm pasHOCTHOro ypaBHeHus. Lindposble
dunbTpbl (LIP) pekypcuBHOIro n HEPEKYpPCUBHOMO Tuna.

Teopusa NOMEXoyCcTONYMBOCTM CUCTEM Nepedadn ANCKPETHbIX
coobueHnin. Kputepum kavectsa v npasuna npmema AUCKPeTHbIX
coobueHnin. Kputepuii MmakcuMmyma cpefHen BepOSiTHOCTU NPaBUIIbHOMO
npuvema. Pewatowasa cxema, NOCTPOEHHas No npasuny Makcumyma
anocTepuopHOM BEPOATHOCTU. [oTeHumanbHag NOMeXoyCTONYNMBOCTb Npu
TOYHO M3BECTHOM MHOXECTBE curHanoB. CpaBHUTENbHAsI OLEHKa
nomexoycronymsoctn AM, UM, ®M - curHanos. OTHocUTeNbHasA a3oBas
Moaynsaums.

HekorepeHTHbIV NpyeM curHanos. [1oMexoyCcToON4YMBOCTb HEKOrepEHTHOMO
npuema. OnTUManbHbIA NPUEM Npy HeonpeaeneHHon dase n amnnuTyge
curHana. CpaBHeHue NoTeHUnansHon NOMexXoyCTONYNBOCTH
KOrepeHTHOro 1 HEKOrepeHTHOro npuema. Npuem oUCKpeTHbIX
coo06LeHnIn B ycrnoBusax onyktyaumm das u aMnnuTyz CUrHasnos.
PasHeceHHbIn npnem. Cnocobbl pasHeceHHOro npuema. MNMprem
ANCKPETHbIX COOOLLEHUI B KaHanax ¢ CocpegoTOMEHHbIMM MO CNEKTPY U
UMMNYIbCHBIMK MoMexaMu. [1omexoyCcToNYMBOCTb NpUema OnTUYECKMX
CUrHanos.
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OcHoBbl Teopun nHdopmaumn. KonnyecteeHHasa mepa nHdopmaumm
ONCKPETHOro MCTOYHMKA. DHTPOMKUS Kak Mepa HeonpeaeneHHocTH
COO0BLLIEHMIA, OCHOBHbIE CBOMNCTBA SHTPONUU. M36bITOYHOCTL U
NpoM3BOANTENBLHOCTb UCTOYHMKA. B3aumHasa nHgopmaumsa. CKopocTb
nepegayn nHgopmauum no QUCKPETHOMY kaHany. O deKkTMBHoe
KOAMPOBaHWE OUCKPETHBLIX cO00LeHnA. TeopemMa onTMMarnsHOro
KoaMpoBaHusa Ansa kaHanos 6e3 nomex. OCHOBbI TEOPUM KOOUPOBAHUS.
KogupoBaHue NCTOYHMKA N KogupoBaHue Ansa KaHana c wyma. MpuHuunel
cTatucTnyeckoro koguposaHus. Kogbl ®aHo-LLeHHoHa, XaddmeHa.

MomexoycTonumneBoe kogmpoBaHne coobeHnin. ObHapyxeHune n
ncnpaerneHue ownbok. Kogosoe paccrtosiHue. Cuctematudeckue
NUHENHbIE KOAbl. NopoxdarLme maTpuubl. [lekoanpoBaHue NMHENHbIX
kogos. [NpoBepoyHblie maTpuubl. Kogbl XeMMuHra. Linknnyeckue kogbi.
Mopoxgatowmn nonmHomM. Cnocobbl KOAMPOBAHNSA LIMKINYECKUX KOAOB.
[ekoanpoBaHue npu obHapyXeHnn n ncnpasneHnn owmbok. TeopeTuko-
NHOPMAaLIMOHHAsA KOHLENUMS KpUNTO3aLLUMTblI COOOLLIEHMIA B
TENEeKOMMYHMKaLMOHHbIX CUCTEMAX.

MpyHUMNBI MHOrOKaHanbHOM CBA3WN N pacnpeneneHms HopmaLmm.
OCHOBHbIE NOMOXEHWS TEOPUN pa3ferneHns CUrHanoB B cUCTEMaX
MHOrokaHanbHou cBsi3n. Cuctembl nepegayn ¢ NMMHENHO-HE3aBNCUMbIMU
curHanamu. Ycrnosus pasgenvMmocTu curHanos, onpegenurens [pama.
YacToTHOe, BpeMeHHOoe 1 dha3oBble pa3geneHns curHanoB. CTPYKTYpHbIe
cxeMbl MHorokaHanbHbIx cuctem. YPK, BPK, ®PK. Cuctembl nepegaun ¢
MHOroCTaHUMOHHLIM AocTynoM. PasgeneHue curHanoB no copme.
CTpyKTypHas cxema pasgerneHust IMHENHO-HE3aBUCUMbIX CUTHaroB.
AHann3 3 EKTUBHOCTU M 3NIEMEHTbLI ONTUMU3ALMN CUCTEM CBA3N.

3.3. MpakTu4yeckune (ceMmHapckue) 3aHATUSA

OuHas popma

Mogaynb

Homep
pasgena

CopepxaHue npakTnyeckmnx(CeMMHapCKmX) 3aHATUN

O6Lwme cBegeHna o cuctemax ceasn. Knaccudpukaums
TENEKOMMYHUKALMNOHHbBIX CUCTEM MO HA3HAYeHWI0, CNocody AeNCTBMSA U
TexHu4eckon peanunsaummn. CoobLLeHNs, UX UCTOYHMKN 1 NoNyYaTenu.
CwvrHan kak HocuTenb coobleHnsi. CoodLueHne 1 MHopmaums.
CnyyanHbIn xapakTtep coobLeHnin n curHanoB. OCHOBHbIE NapameTpsbl
CUIHamnoB: ANUTENbHOCTb, LUMPUHA CNEKTPa U AUHAMUYECKUA AMana3oH.
Mpumepbl: peyeBble (TenedgoHHbIE), BellaTenbHble, TENEBU3NOHHBIE,
TenerpadHble cUrHarbl, CUrHanbl Nepegayn gaHHbIX
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MaTtemaTnyeckne moaenn cooOLLLEHUIA, CUTHAMOB U NMOMEX.
MaTtemaTnyeckme moaenn cCooOLLLEEHUIA, CUTHAOB U NMOMEX.
Knaccudgukaumnsa coobLeHun, curHanos 1 nomex. [leTepMmMHMpoBaHHbIE U
Cry4alHble NPoLEeCChl, UX MaTemaTnyeckne mogenu. MNpsimble n
KOCBEHHbIE MOOENM NPOLECCOB.

MeToabl hopmmpoBaHus n Nnpeobpa3oBaHnsa curHanos. PasnoxeHue
hyHKLMIA B OpTOroHarnbHble pagbl Mo 6a3ncHbIM (OYHKUUSM NPOCTpaHCTBa
curHanoB. O606LweHHbIN pag Pypbe, HepaBeHCTBO MapceBans.
CnekTpanbHoe 1 BpeMeHHOe npeacTaBneHue curHanos. Teopema
KoTenbHukoBa. XapakTepucTukun cryydamHoix npoueccos (CI1).
CraumoHapHble 1 HecTaumoHapHble CI1. Oprogmnyeckoe CBOMCTBO
ctaumoHapHbix CI. Ocob6eHHOCTN HeCTaLMOHaPHbIX NPOLECCOB.

Mogynsauuns u getektupoBaHue curHanos. opmuposaHune u
AEeTeKTMpOBaHWe cUrHanoB amnnutygHon moaynauum (AM). AM ¢
nogasneHHoun Hecylen (AM-ITH), ogHononocHas mogyndaumst (OM).
BpemeHHoe, cnekTpanbHoe 1 BEKTOpHOE npeacTtasneHne AM-konebaHuin.
dopmupoBaHue MoaynMPOBaHHLIX CUTHAMNOB B HEMWHENHbIX Liensx.
AHanM3 MoaynSAUMOHHbIX XapakTepucTnk Ha ABM. Cxembl MOAYyNATOPOB.
MpMHUMN KOrepeHTHOrO U HEKOrepPEeHTHOro AeTEKTUPOBAHNS.

Yrnosasi Mmogynauusa curdanos. PopMmnpoBaHme 1 4eTEKTUPOBaHNE
CUrHanoB yrrnoeon mogynsiumn. CBONCTBA U XapaKTEPUCTUKN CUTHANOB
YrNOBOM MOOYNSLMU B YACTOTHOM U BPEMEHHOW 00nacTsix ang
AeTepMUHUPOBAHHBLIX 1 Cry4arHbIX Mogenemn coobLLeHn. Y3KkononocHas
N LUMPOKONONIOCHAas yrnosasi Mogynaums, pasnuyme B cnekrpax UM n &M
curHanoB. Metoabl oopmuposaHus UM n ®M curHanos.

MaTemaTtunyeckne mogenu kaHanos cesasu. NMpeobpasoBaHre CUrHanoB B
kaHanax cesasu. Knaccudmkaums kaHanos anekTpocBssun. NpoxoxaeHne
Cry4alHbIX CUrHanoB Yepe3 AeTEPMUHUPOBAHHBIE NTMHENHBIE U
HenuHenHble cuctembl. CrnydanHble NMMHENHbIE KaHamnbl U UX
XapaKTepUCTUKM, 0COBEHHOCTM NPOBOAHbLIX U paanoKaHanoB, 3aMnpaHns
curHanoB. PnykTyaumMoHHble, COCPeOTOUEHHbIE Y MMMNYSIbCHbIE MOMEXM

MaTemaTudeckne moagenu kaHanoB cBs3u. Npeobpa3oBaHue curHanos B
kaHanax cBs3un. Knaccudukauusa kaHanoB anekTpocsasn. MNpoxoxaeHne
CNny4YanHbIX CUrHanoB 4Yepes3 AeTEPMUHUPOBAHHLIE NIMHENHbIE U
HenuHenHble cuctemMbl. CriyvarHble NIMHEeNHbIE KaHarnbl U UX
XapaKTepUCTUKN, 0COBEHHOCTN NPOBOAHBLIX M pagnoKaHanoBs, 3aMnpaHns
curHanoB. PnyKTyaLMOHHbIE, COCPEAOTOYEHHbIE N MMMNYbCHBIE NOMEXN,
NX BEPOATHOCTHbIE XapaKTEePUCTUKN

MpeacraBneHne aHanoroBbIX CUrHaNOB B ANCKPETHOM BPEMEHM,
KBaHTOBaHWe, UnppoBoe npeacTaBrieHne, CTpyKTypHble cxembl AL n
LIATT.
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Teopus NOMEXOYCTONYMBOCTU CUCTEM Nepefadn ANCKPETHbIX
coobueHnin. KorepeHTHbIV npuem curHanoB. Kputepum kavecTtea u
npasuna npvemMa gMCcKpeTHbIX coobLleHui. NoTeHunansHas
NMOMEXO0YCTONYMBOCTb NPU TOYHO U3BECTHOM MHOXECTBE CUTHamMoB.
BeposiTHOCTb oWMOKM Nprema Anst ABOUYHOW CUCTEMbI CUTHAMNOB Mpu
6enom rayccoBom wyme. CpaBHUTENbHAs OLEHKa NOMEXOYCTONYNBOCTU
AM, UM, ®M - curHanos. OTHocuTeNbHaA haszoBas MOAYNALMS.

HekorepeHTHbIV npueM curHanos. [oMexoyCTon4YMBOCTbL HEKOrepeHTHOro
npuema. lNprnem QNCKpeTHbIX COOBLLEHUI B YCNoBMaX danykTyauum das un
amnnnTyn curHanoB. PasHeceHHbI npueM. Cnocobbl pasHeceHHoro
npuema.
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MomexoyCcToMYMBOCTL NPUEMA ONTUYECKUX CUrHAMOB. [prMemM AUCKPETHbIX
coobLLEeHNI B KaHanax ¢ cocpeoTOYEHHBIMU MO CREKTPY M UMMYSbCHBIMM
nomMexamm
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OcHoBbl Teopun Hdopmaumn. BaaumHasa nHgpopmaumst - KOnM4ecTBo
MHOPMaLMKN Ha BbIXO4e ONCKPETHOrO KaHarna OTHOCUTENBHO ero BXoAa.
CeowicTtBa B3aMMHoOM nHopmMaumn. HagexxHoCTb KaHana 1 aHTponus
wyma. CKopoCTb Nnepegayn nHopmaumm no JUCKPETHOMY KaHany

12

OcHoBbl TeOpUKM KOgUPOBaHNSA coobLueHnin. KogmpoBaHne NCTOYHMKA U
KoaupoBaHue Ans kaHana ¢ wymMmamu. MI36bITOYHOCTb 1 OTHOCUTENbHAs
ckopocTb koaa. lNpobnema cornacoBaHUs UCTOYHMKA COOBLLIEHNI C
kaHanoMm. NMpumntreHoe (6e3bI30bITOMHOE) KogMpoBaHue. MpuHUUNLI
crtatmucTnyeckoro kogmposaHua. Kog ®aHo-LLeHHoHa, kog XaddmeHa.

13

MomexoycTonumnBoe kogmpoBaHue cooblieHnn. Nomexoyctonunsoe
koanposaHue. Anrebpanyeckmne kogbl. CucteMaTnyeckme nNMHenHbIe
koabl. MNopoxgatowme matpuubl. [lekognpoBaHue NMHENHbIX KOAOB.
lNpoBepoyHble MaTpuubl. Kogbl XemmuHra
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MpyHUMNBI MHOrOKaHannbHOM CBA3W N pacnpeneneHms HopmaLmm.
YacToTHOe, BpeMeHHOoe 1 (ha3oBble pa3geneHns curHanoB. CTPYKTYpHbIE
cxeMbl MHorokaHanbHbIx cucteM. YPK, BPK, ®PK, ocobeHHocTH
bOpMMPOBaHUS TPYNMOBLIX CUTHANOB N MOCTPOEHUS pasaensaoLwmx
YCTPOUCTB

15

CwucTembl nepegayn ¢ MHOrOCTaHUMOHHBIM AocTynom. PasgeneHue
curHanos no coopme. CTpyKTypHas cxema pasgeneHus fMHenHo-
He3aBUCUMbIX cUrHanoB. MpruMepbl NCNoMNb30BaHUA B KayecTse
nepeHoCYNKoB (PyHKLUMI Yonwa
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AHann3 adEKTUBHOCTU M 3NIEMEHTbLI ONTUMU3ALMN CUCTEM CBA3N.

3ao4Hasn dopma

Mogaynb

Homep
pasgena

CogaepxaHue npakTn4ecknx(CeMmHapCKmx) 3aHATUN

O6uwue ceBegeHus o cuctemax ceasun. Knaccmdumkaumsa
TENEKOMMYHMKALMOHHbIX CUCTEM NO Ha3HA4YeHMUIo, CNOcoby AencTBUS U
TexHun4yeckon peanmsaumn. OCHOBHblE NapameTpbl CUTHAMNoB.
CTpyKTypHas cxema CMCTEMbI Nepefadn AUCKPETHbBIX COOBLLEHUA, ModeM
n kogek. OCHOBHbIE XapakTEPUCTUKN CUCTEM Nepeaayn nHdopmauum
MaTemaTudeckne mogenm CoobLLEHNIA, CUTHANOB N NMOMEX.
Knaccndgukaumns coobeHnn, curHanos 1 nomex. [leTepMmMHMpoBaHHbIE U
crny4vanHble NpoLecchl, nx matematmyeckne mogenu. O6o0LWeHHbIN paa
dypbe, HepaBeHCTBO NMapceBang. CnekTpansHoOe U BpeMeHHoe
npeacraeneHne curHanos. [uckpeTmnsaumst HenpepbiBHbIX COOBLLEHNIA.
KBaHTOBaHue no ypoBHI0. Teopema KoTernbHMKOBa. XapaKkTepucTukm
cnyyanHblx npoueccos (CI1). Mayccosckun Cl1. OyHKLMA koppenaumnm
“6enoro” Wwyma ¢ orpaHUYeHHbIM CNeKTPOM. AP dEKTUBHAS LLIMPUHA
cnekTpa.

MeToabl hopmmpoBaHnsa n npeobpasoBaHusa curHanos. [peobpasoBaHue
YacToTbl. PopMMpPOBaHNE U OETEKTUPOBAHME CUTHANOB aMnNTYyaHOM
moaynsauum (AM). Cxembl AM-mogynstopoB. ®opmmpoBaHue u
OEeTEKTUPOBaHME CUrHANOB YrnoBon Mogynsaummi. Metoabl
dopmumpoBaHua UM n ®M curHanos. Moaynauusa n getektnposaHme
UMMNYNbCHOro nepeHocymka. MNMpMHUMN MMNYbCHO-KOA0BOM MOAYNALNN.
MeToabl amMmnnMTyaHO- MMMYIIbCHON MOAYIALMM.

MaTtemaTtunyeckme mogenu kaHanos ces3u. NpeobpasoBaHne curHanos B
kaHanax cesasun. Knaccudumkaunsa kaHanos anekTpocsasn. Mogenu
HenpepbIBHbIX KaHanos. Mogenu guckpeTHoro kaHana. MNpeacrasneHve
aHanoroBbIX CUrHanNoOB B ANCKPETHOM BpeMEHU, KBaHTOBaHWe, Ldposoe
npeacrasneHne, cTpykTypHble cxembl ALM 1 LIAM. Anroputm
OUCKPEeTHOW CBEPTKU, anropuTM pasHOCTHOrO ypaBHeHus. Lindposble
dunbTpbl (LIP) pekypCuBHOIo 1 HEPEKYPCUBHOIO TuMa.

Teopus NOMEXOYCTONYMBOCTU CUCTEM Nepeadn ANCKPETHbIX
coobueHnin. Kputepmm kavectsa v npasunia npmema AUCKpeTHbIX
coobLieHnin. Kputepuin makcumyma cpegHen BEpOATHOCTM NPaBUIbHOIrO
npuema. Pewatolasa cxema, NOCTPOEHHasi No NpaBuny Makcumyma
anocTepuopHON BEPOATHOCTU. [MoTeHLmManbHas NoMexoyCTONYNBOCTb Npu
TOYHO M3BECTHOM MHOXECTBE CUrHanoB. CpaBHUTENbHAsI OLEHKa
nomexoycrondmsoctn AM, UM, ®M - curHanos. OTHocMTeNbHasA a3oBas
MoAaynaums.
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HekorepeHTHbI npuemM curHanos. [oMexoyCTon4YMBOCTbL HEKOrepeHTHOro
npvema. OnTUManeHbLIN NPUeM NpU HeonpeaeneHHon dyase n amnnuTyae
curHana. CpaBHeHWe nNoTeHunansHon NOMexoyCcTONYNBOCTHU
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
UMMNYIbCHBIMK NoMexaMu. [TomexoyCcToNYMBOCTb Npuema onTUYEeCKmX
CUrHanos.

OcHoBbl TeopuKn MHopmaumn. KonnvecteeHHas mepa nHdopmMaumm
ONCKPETHOrO MCTOYHMKA. QHTPOMMS Kak Mepa HeonpeaeneHHoCTH
COO0OLLEHNIA, OCHOBHbLIE CBOMCTBA SHTPOMMU. M30LITOYHOCTD U
NpoM3BOANTENBHOCTb UCTOYHMKA. B3aumMHasa nHgopmaunsa. CKopocTb
nepegayvn nHdopmMmaunmn no ANCKPeTHOMY KaHany. ddekTnsHoe
KOAMpPOBaHWE OUCKPETHbIX cO0bLeHni. Teopema onTMManeHOro
KOAMpOBaHUA A1is KaHanos 6e3 nomex. OCHOBbI TEOPUN KOOUPOBAHUS.
KogoupoBaHue NCTOYHMKA N KogupoBaHue Ana KaHana ¢ wyma. MpuHuunel
cTatucTnyeckoro koguposarus. Kogbl ®aHo-LLeHHoOHa, XaddpmeHa.

MomexoycTonuneBoe kogmpoBaHne coobeHnin. OBHapyxeHune n
ncnpaerneHue ownbok. Kogosoe paccrtosiHue. Cuctematudeckue
NUHEeNHbIE KOAbl. NopoxdarLwme maTpuubl. [lekoanpoBaHue NMHENHbIX
kogos. [NpoBepoyHblie maTpuubl. Kogbl XeMMuHra. Linknnyeckue kogbi.
Mopoxgatowmn nonmHomM. Cnocobbl KOAMPOBAHNSA LIMKINYECKMUX KOAOB.
[ekoanposBaHue npu obHapyXeHnn n ncnpasneHnn owmbok. TeopeTuko-
MHOPMAaLIMOHHAs KOHLIEMUMS KpUNTO3aLLUMTblI COOOLLIEHMIA B
TENEeKOMMYHUKALMOHHbIX CUCTEMAX.

MpyHUMNBI MHOrOKaHaNnbHOM CBA3W N pacnpeneneHns HopmaLmm.
OCHOBHbIE NOMNoOXeHUs TeopuKn pasgeneHns CUrHanoB B cucTemax
MHOroKaHanbHon cssa3un. Cuctembl nepegayun ¢ IMHENHO-HE3aBUCUMbIMU
cyrHanamu. Ycrnosus pasgenvMmocTu curHanoB. HacToTHoe, BpeMeHHoe 1
hasoBble pasgeneHns curHanoB. CTPYKTYPHbIE CXeMbl MHOrOKaHasbHbIX
cuctem YPK, BPK, ©PK. Cuctembl nepegayn ¢ MHOrOCTaHLUMOHHbBIM
poctynom. PasgeneHue curHanos no popme. CTpykTypHasa cxema
pasgeneHuns IMHENHO-HE3aBUCUMbIX CUrHanoB. AHanus apekTMBHOCTH
N anemMeHTbl ONTUMN3aLNN CUCTEM CBA3N.

3.4. NabopaTopHbIe 3aHATUA

OuHas popma

Mogaynb

Homep
pasgena

CogaepxaHue nabopaTopHbIX 3aHATUN
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LindbpoBsbie cuctembl ceasn. CuctemMbl nepeaadv aHanoroBbIx U
AVNCKPETHbIX cUrHanoB. TeopeTnyeckas YacTb.

Lindposbie cnctemsl casn. Cuctemsl nepeaadn aHanoroBbIx u
ONCKPETHBIX CUTHAMNoB. JKCNepuMeHTanbHas YacTb: uccnegoBaHue
npeobpasoBaHuin CUrHanoB B LMEPOBON CUCTEME CBA3N Ha
nabopaTopHOM CTeHae

MeToabl hopmupoBaHns 1 npeodbpasoBaHUs CUrHamnoB. YcuneHme
curHanoB. TeopeTuyeckasi YacTb.

YcuneHne curHanoB. QKcnepuMeHTanbHas YacTb: MccnegoBaHue
npeobpa3oBaHUin CUrHANOB B NPOLLECCE YCUIEHMS Ha NabopaToOpHOM
cTeHge.

YMHOXeHue 4acToTbl. TeopeTuyeckne BonNpochl, 3amrta nabopaTopHom
paboTbl

YMHOXeHWNe 4acToTbl. AKCNepUMEHTaNbHas YacTb: UCCriegoBaHne
npeobpas3oBaHnii CUTHaNOB B MPOLIECCE YMHOXEHMS YacTOTbl Ha
nabopaTopHomMm cTeHae. NoaroToBka oT4eTa no niabopartopHon paboTe

lMpeobpa3oBaHne YacToTbl. QKCNEPMMEHTaNbHasi YacTb: UccregoBaHne
npeobpa3oBaHWii CUrHAMNOB B NpoLecce npeobpas3oBaHus 4YacToThl Ha
nabopaTopHOM CTeHAE.

lNpeobpa3oBaHune YacTtoThl. [logrotToBka oTdeTa no nabopaTtopHom
paboTe. NpeobpasoBaHue YacToTbl. TeopeTuieckme BONPOCHI, 3awmTa
nab6. paboTbl

AMMnUTyOHas Moaynsums curHanos. TeopeTuyeckas u
3KcrnepuMeHTarnbHas YacTb: UCccneaoBaHue npeobpa3oBaHnii CUrHaNoB B
npoueccax amnnuMTygHoM MoaynsiumMm Ha nabopaTopHOM CTeHae

10

AMNNUTYgHast MOayNAuMst curHanos. Mogynsiums CroXXHbIM CUTHaNOoM.
JkcnepmMMeHTanbHas YacTb: uccnegoBaHve npeobpa3oBaHWin CUTHANOB B
npoueccax amnnMTygHOM MOgYNALMM CMOXHBIM CUTHANoM Ha
nabopaTopHOM CTeHae
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11

HeTektnpoBaHne AM konebaHun. TeopeTnyeckas 4acTb; UCCrieaoBaHne
npeobpa3oBaHWii CUrHANOB B NpoLeccax AeTEKTUPOBAHNS CUTHAMNoB
amnnnTygHon MoaynsumMm Ha nabopaTtopHoM cTeHae. TeopeTnyeckme
BOMpPOCHI.

12

HeTektnpoaHne AM konebaHun. TeopeTnyeckasn 4acTb: UccriegoBaHme
npeobpa3oBaHUin CUrHaNoOB B NpoLeccax AeTEKTUPOBAHMS CUTHAMNoB
aMnNnuTY4HON MoJynsiLmMmn Ha nabopaTopHoM cTeHae. TeopeTuyeckue
BOMpoChI, 3awwmTta nabd. paboThl

13

VccnepoBaHne aHanoro-undpoBoro 1 LmgpoaHanoroBoro
npeobpa3oBaHMsi CUrHAMNOB. DKCNepuUMeHTanbHas 4YacTb: UCCreaoBaHne
npeobpa3oBaHUin CUrHaNoB Ha NabopaToOpHOM CTeHAE

14

WccneposaHve aHanoro-undgpoBoro 1 umdpoaHanorosoro
npeobpasoBaHua curHanos. NccnegoBaHue NPOXOXAEHUSA CIOXHOMO
curHana yepes cuctemy ALMN-LIAT

15

WccneposaHue 3akoHOB pacnpedeneHust criyYyamHbiX CUrHanoBs.
TeopeTnyeckas 4acTb. DKCNepMMeHTanbHas YacTb: UCCneaoBaHme
3aKOHOMEPHOCTEW pacnpeaeneHust criydaiHbIX CUrHanoB Ha
nabopaTopHOM CTEHZE.

16

WMccnenoBaHue 3akOHOB pacnpeieneHuns cryyamHbiX CUrHanos.
JKkcneprMMeHTanbHas YacTb: UCcCcneaoBaHMe 3aKOHOMEPHOCTEN
pacnpeneneHnst cryyYariHbiX CUrHanoB Ha nnabopaTopHOM CTeHAe.
3awwmTta nabopaTtopHown paboThbl.

3ao4Hasn dhopma

Homep o
Mogaynb CogepxaHue nabopaTopHbIX 3aHATUN

pasgena
Lindpposble cucteMbl cBa3n. Cuctembl nepegayn aHamnorosbix u
ANCKPETHbIX CUTHaMNoB. JKCNepuMeHTanbHas YacTb: UccrnegoBaHune
npeobpasoBaHWii CUTHAMNoOB B LMGPOBON CUCTEME CBA3N Ha
nabopaTopHOM cTeHae. 3awuTa nabopaTtopHon paboTel. YcuneHne

> > curHanoB. OKCNepuMeHTarnbHas YacTb: UccrnegoBaHme npeobpasoBaHuit

CUrHamnoB B MpoLecce ycurneHns Ha nabopaTtopHOM CTEHeE.
TeopeTnyeckas 4acTb. YMHOXEHNE YacTOTbl. QKCNEpUMEHTaNbHasA YacTb:
nccnegoBaHne npeobpasoBaHWii CUrHANOB B NMPOLIECCE YMHOXEHNS
YacToTbl Ha NabopaTopHoM cTeHae. MoaroToBka oTyeTa No
nabopaTopHon paboTe. 3awmTta nabopatopHon paboThl.
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paboTbl.

AMNNUTygHass Mogynaumsi curHanos. Mogynsiums CroXHbIM CUTHaNOoM.
OkcnepuMeHTanbHas YacTb: MccnegoBaHue npeobpa3oBaHUi CUTHaNoOB B
npoueccax amnaMTygHon Moaynsaumm Ha nabopaTtopHOM CTeHae.
TeopeTuyeckasi 4yacTb. [leTektnpoaHue AM konebaHun.
OkcnepumMeHTanbHas YacTb: MccnegoBaHue npeobpas3oBaHUn CUTHaNoOB B
npoLeccax JeTEKTUPOBAHUSA CUrHANOB aMMUTYAHOM MOAYNALUMM Ha
nabopatopHoM cteHae. TeopeTuyeckas YacTb. 3awmTa nabopaTopHon

nabopaTopHon paboTbl.

VMccnepoBaHne aHanoro-undpoBoro 1 LmgpoaHanoroBoro
npeobpa3oBaHUA CUrHaNoB. DKCNEPMMEHTANbHas YacTb: UCCrefoBaHne
npeobpasoBaHuii cUrHanoB Ha nabopaTopHoM cTeHae. 3almTa

3.5. OpraHusaums camoCcToATeNbHOW paboTbl

Ou4Hasna chopma

CopepxaHue matepuana
Howmep BbIHOCUMOTO Ha .
Moaynb Buabl camocToaTenbHoOM paboThl
pasgena camocTosiTeNnbHOe
n3y4vyeHue
O6wume cBeageHunst o
cucTemMax CBA3MW. ]
BbINONIHEHME AOMALLUHUX KOHTPOSIbHbIX paboT;
1 1 Knaccudgukauus
noaroToBKa K KONIOKBUYMY
TENEeKOMMYHUKALMOHHbIX
cucTem
BbIMOSIHEHME AOMALLUHNX KOHTPOSbHLIX padorT;
MaTtemaTuyeckne
. 06paboTka 1 aHanM3 NoslydeHHbIX OAHHbIX,
1 2 MoAenn cooOLLIEHNN,
COCTaBIiEHNE OTYETa M OTBETOB Ha BOMPOCHI
CUrHarnoB 1 NomMex .
no nabopaTtopHon paboTe
BbIMOSIHEHME AOMALLUHNX KOHTPOSbHLIX padorT;
MeToabl hopMMpoBaHMS | MOArOTOBKA K KONITOKBMYMY; 0bpaboTka n
2 3 1 Nnpeobpa3oBaHUs aHanus nosy4YeHHbIX AaHHbIX, COCTaBMEHNE
curHanos OT4eTa U OTBETOB Ha BOMNPOCHI MO
nabopaTopHown paboTte
Mogynsauua n 06paboTka 1 aHanM3 NoslydeHHbIX OAHHbIX,
2 4 OETEKTUPOBaHNE COCTaBIiEHNE OTYETa M OTBETOB Ha BOMPOCHI
curHanos no nabopaTtopHoi paboTe;
Yrnosast moaynsums
06paboTka 1 aHanM3 NosyyYeHHbIX OaHHbIX,
curHanoB. AHanus
3 5 COCTaBlieHNe oT4yeTa U OTBETOB Ha BOMPOCHI
MOAYNSALMOHHbIX 9 i
no nabopatopHon paboTe;
XapaKkTepuUcTmK
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BbIMOJIHEHNE AOMALUHUX KOHTPOJIbHbIX pa60T;

3 6 MaTtemaTtuyeckue o6paboTka U aHanu3 NonyyYeHHbIX aHHbIX,
MOZENN KaHarnoB CBA3W | cocTaBrneHue oTyeTa 1 OTBETOB Ha BOMpPOCHI
no nabopaTtopHon paboTe;
4 7 Lincdoposasi obpaboTka 06paboTka 1 aHanM3 NoslyYeHHbIX JAaHHbIX MO
CcuUrHanoB nabopartopHon pabore;
Teopwnsa
NOMEeX0yCTONYNBOCTH
cuctem nepegaym 06paboTka 1 aHanM3 NoslydeHHbIX OAHHbIX,
4 8 OVNCKPETHBIX COCTaBIiEHNE OTYETa M OTBETOB Ha BOMPOCHI
COOBLLEHNN. no nabopatopHon paboTe;
KorepeHTHbIn npuem
curHanos
HekorepeHTHbIV Npuem
5 9 CUrHanos. 06paboTka U aHanmn3 NonyyYeHHbIX JaHHbIX MO
MomexoycTonunBoCTb nabopaTopHown paborTe;
HEKOrepeHTHOro npuema
lMomexoycTon4mBoCTb .
BbINONIHEHWE OOMALUHUX KOHTPOMbHbIX paboT;
5 10 npuema onTU4ECKNX .
NnoAroTOBKa K KOMMOKBUYMY;
curHanos
BbINOJIHEHME LOMALUHUX KOHTPOMbHbIX padoT;
OcHoBbI TEOPUK
6 11 MHGOPMALIMM JomallHAsA paboTa ¢ 9aNeKTPOHHbIMU
P obpasoBaTenbHbIMU pecypcamu;
OcHoBbI TEOPUK .
BbINONHEHWE AOMAaLUHUX KOHTPOMbHbIX paboT;
6 12 KoaMpoBaHus )
- NoAroTOBKa K KOMMOKBUYMY;
cooOLLeHun
MomexoycTonunsoe .
BbINMOJIHEHWE LOMALUHMUX KOHTPOSbHbIX padoT;
7 13 KogupoBaHue )
- NnoAroToBKa K KOMMOKBUYMY;
coo0LLeHnn
MpuHuUMnbI
7 14 MHOrOKaHanbHOW CBA3M | BbINOMHEHWE JOMALLHUX KOHTPOIbHbIX paboT;
1 pacnpegeneHus NoAroTOBKa K KOMMOKBUYMY;
NHopmauuu
Cuctembl nepegaun c .
BbINONHEHWE OOMALUHUX KOHTPOMbHbIX paboT;
8 15 MHOroCTaHLUMOHHbIM ]
NoAroTOBKa K KOMMOKBUYMY;
OOCTynom
AHanua adeKTnBHOCTH
8 16 N 3rIEMEHTBI BbINMOSIHEHWE LOMALUHUX KOHTPOSbHbIX padoT;
ONTUMMU3aLMN CUCTEM NnoAroToBKa K KOMMOKBUYMY;
CBA3U
3ao4yHas dopma
Home CopepxaHne matepuana
Moaynb P BbIHOCUMMOTO Ha Buapbl camocTosiTensHom paboThl
pasgena

CaMOCTOATESIbHOE U3y4HeHne
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O6Lwme cBegeHUs1 0 cuctemax
cBsa3n. Knaccndpumkaums
TEeNeKOMMYHUKALMOHHbIX
cuctem. Marematunyeckume
MoJernmn coobLLEeHnH,
CUrHarnoB U nomex

BbINOSIHEHWE AOMALUHMX KOHTPOSIbHBLIX
paboT; NoAroToBKa K KOIOKBUYMY

MeToabl hopmmpoBaHus un
npeobpa3oBaHUs CUrHaNoB
Mogynauua n

AeTeKTMpOBaHWe CUrHarnos.

BbINOSTHEHME AOMALUHMX KOHTPOMbHbIX
paboT; obpaboTka 1 aHanu3

2 2 NoJTyYeHHbIX AaHHbIX, COCTaBlneHne
Yrnosast Mogynsaums
oT4yeTa M OTBETOB Ha BOMPOCHI MO
curHanos. AHanus g
nabopartopHon paboTe
MOOYMSILMOHHBIX
XapaKTepuUCTUK.
obpaboTka 1 aHanM3 Nony4YeHHbIX
OaHHbIX, COCTaBMneHWe oTyeTa u
MaTtemaTtundeckme mogenm OTBETOB Ha BOMpPOCHI No nabopaTopHon
3 3 kaHanoB cBA3n. Lindposas paboTe; BbINOMHEHME AOMALLHUX
obpaboTka curHanos KOHTPOmbHbIX paboT; paboTa ¢
3NEKTPOHHbIMK 06pasoBaTenbHbIMK
pecypcamu;
Teopus nomexoycTonumBocT | 06paboTka 1 aHanmM3 Nosy4YeHHbIX
4 4 CUCTEM nepefayn OUCKPETHbIX | AaHHbIX, COCTaBeHne oTyeTa u
coobueHuin. KorepeHTHbIN OTBETOB Ha BOMNPOCHI NO SlabopaTopHON
NprveM CUrHarnoB pabore;
HekorepeHTHbIV npuemM
CUrHanos.
5 5 MomexoycTon4mBoCTb BbINOMHEHME OOMALLUHMUX KOHTPOMbHbIX
HEeKOorepeHTHOro npuema. paboT;
MomexoycTon4mBoCTb Npuema
ONTUYECKNX CUrHarOoB
OcHoBbI Teopun MHOPMaLUMN | BbINONHEHWE AOMALUHUX KOHTPOSbHbIX
6 6 OcHoBbI Teopun kogupoBaHusa | paboT; paboTa ¢ 3NeKTPOHHbLIMU
co00LLEeHNI obpasoBaTenbHbIMU pecypcamu;
MomexoycTonunsoe
KoaMpoBaHWe COoBLLEHUI.
- BbINOJSIHEHME JOMALLHMX KOHTPOMbHbIX
7 7 IMpUHLMNBI MHOrOKaHanbHOM )
paboT; NoAroToBKa K KOMMOKBUYMY
CBSI3U M pacnpeneneHns
WMHpopmaLumm
Cuctembl nepegaum ¢
BbINOSIHEHME JOMALLHMX KOHTPOMbHbIX
MHOFOCTaHLMOHHbIM ,
paboT; paboTa ¢ aNeKTPOHHbLIMA
8 8 aoctynom. AHanus .
obpasoBaTenbHbIMU pecypcamu;
3(hEKTUBHOCTN 1 3NEMEHTHI
NMOArOTOBKA K KOIMOKBUYMY
ONTUMMU3aLMM CUCTEM CBA3N
4. WHTepakTnBHble hopMbl 0Gpa3oBaTesibHbIX TEXHONOMNM
Howmep | Bupg yuebHbix KonuyecTtso
Moaynb o O6pasoBaTenbHble TEXHOMOMMK
pasgena 3aHATIN yacos
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NeKuMn ¢ UCnornb3oBaHNEM NPe3eHTaunmn,
1 1 nekumm
MynbTUMegua
3 5 nabopaTopHble | 3KCnepuUMeHTbI B TabopaTopHbIX YCIOBUSIX,
paboTbl Ha cTeHae
NeKuMn ¢ UCnonb3oBaHNEM NPe3eHTaunmn,
2 3 nekumm
MynbTUMegua
3 4 nabopaTopHble | 3KCnepuUMeHTbI B TabopaTopHbIX YCIOBUSIX,
paboTbl Ha cTeHae
3 5 nabopaTopHbie | 3KCNepUMEHTbI B TabopaToOpHbIX YCIOBUSIX,
paboThl Ha cTeHae
aboTta ¢ 3NeKTPOHHbIMU
3 6 CPC P P _
obpasoBaTenbHbIMU pecypcamu;
4 7 nabopaTopHbie | 3KCNepUMEHTHI B TabopaToOpHbIX YCIOBUSIX,
paboThl Ha cTeHae
4 8 nabopaTopHble | 3KCnepuUMeHTbI B TabopaTopHbIX YCIOBUSIX,
paboTbl Ha cTeHae
5 9 nabopaTopHbie | 3KCNepUMEHTbI B TabopaTopHbIX YCIOBUSIX,
paboThl Ha cTeHae
aboTta ¢ 3NeKTPOHHbIMU
5 10 CPC P P _
obpasoBaTenbHbIMU pecypcamu;
6 11 nabopaTopHble | 3KCNepUMEHTbI B TabopaToOpHbIX YCIOBUSIX,
paboThl Ha cTeHae
6 12 nabopaTopHble | 3KCnepuUMeHTbI B TabopaTopHbIX YCIOBUSIX,
paboTbl Ha cTeHae
7 13 nabopaTopHble | 3KCNepUMEHTHI B JTabopaToOpHbIX YCITOBUSIX,
paboThbl Ha cTeHae
nekuuu ¢ ucrnonb3oBaHNeM npeseHTaLui
7 14 nekummn H P Han,
MynbTUMeaua
npakTuyeckue .
8 15 3aHATUA C UCMONb30BaHNEM MNpe3eHTaunm
3aHATUSA
8 16 nekuum nekuumn ¢ Ucnonb3oBaHneM NpeseHTaumm

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

doHA OLIEHOYHbIX CPeacTB

6. Yyue6HO-meTOAMYECKOE U MH(POPMaLMOHHOEe o6ecneyeHne AUCLUMNIIUHDbI
6.1. OcHoBHasa nuTepaTypa

6.1.1. NMNeyvyaTHbIe UsgaHusa
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http://work.zabspu.ru/fos/19/193/11.03.02_%D0%911.%D0%91.16_%D0%9E%D0%A2%D0%A116-17.pdf

1. BukkeHuH PP. Teopusi anektpuyeckon cBaAsu . ydeb. nocobue / BukkeHnH Padasnb

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

2. Hedepos B.N. OcHOBblI paaMOSneKTPOHMKUM U CBA3M © yy4ebHuk / HedepgoB BukTop
MBaHoBuu. - 3-e n3a., ucnp. - Mockea : Bbicw. wk., 2005. - 510 c. - ISBN 5-06-004274-X : 665-
77. KonnyecTtso 3k3.: 29.

3. KaraHos B.N. OcHOBbI pagvMO3nekTpoHUkU U cBsA3n : ydeb. nocobue / KaraHoB Bunbsam
Unbwny, buTioko Brnagmummnp KcenodoHToBuY. - MockBa : lopsdas nuHua-Tenekom, 2007. - 542
c.- ISBN 5-93517-236-4 : 345-00. KonnyecTtBo ak3.: 27.

4. JlnteuHckasn, O. C. OcHoBbI Teopun nepegayvm 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. UspaHna n3 36C

1. O6was Teopus cBaA3n. YuebHuUk ana dakanaepuaTa u maructpatypbl. Hecdepos B.W., 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. lononHuTenbHaa nuTepaTtypa
6.2.1. MNevyaTHble U3gaHus

1. KotoycoB A.C. Teopusi nHdopmaumm : y4eb. nocobme / Kotoyco AHatonui Cepreesuy. -
MockBa : Pagmo n cBasb, 2003. - 80c. : un. - ISBN 5-256-01686-5 : 55-00. KonnyecTtBo ak3.: 10.
2. Onnexrenm A. UundpoBasa obpabotka curHanos / A. OnneHrenm, P. Wadbep; nog pea.
A.B.CeprueHko. - 2-e u3g., ucnp. - Mocksa : TexHocdepa, 2009. - 856¢. - ISBN 978-594836-
202-1 : 565-00. KonnyecTtso ak3.: 10.

3 . CeprueHko A.b. UundpoBas obGpaboTtka curHanoB : yy4yeBHuk / 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 I"N. 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 n3 36C

Teopusa anekTpU4ecKom CBA3N: KypcC NeKUnin. [OnekTpoHHbIA pecypc] : YyebHoe nocobue gns
By3oB / AHgpeeB PH., KpacHoB PI1., Yenenes M.FO. - M. : lopsavasa nuHmna - Tenekom, 2014. -
230 c¢. .— ISBN 978-5-9912-0381-4 [OnekTpoHHbIn pecypc]. Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN9785991203814.html

6.3. ba3bl AgaHHbIX, UH(phOPMaLMOHHO-CNPABOYHbIE U MOUCKOBbLIE CUCTEMBI

1. EQMHoe okHOo gocTyna k o6pasoBaTenbHbiM 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 KONMOKBMYMaM, K 3a4€ETY.
3. Bubnuoteka 3ably. — Pexum goctyna: http:/library.zabgu.ru.

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

- ANS NOArOTOBKU K KONMOKBUYMaM, 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, AUBC
"Merallpo".

MporpammHoe obecneyeHmne cneunanbHoOro HasHavYeHNUs:
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8. MaTepMaano-TeXHqucxoe obecnevyeHne AUCUUNINHbBI

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

YyebHaa ayguTopusi Onsl NPOBEAEHUS 3aHATUI JEKLUMOHHOIO TuUna, 3aHATUM CeMMHapPCKOro
TMNa, rpynnoBbiX U MHOUBMAYANbHbLIX KOHCYNbTaUMM, TEKYLLEro KOHTPONS U MPOMEXYTOYHON
atTecTaumm

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

JTabopaTtopusi aNeKTPOTEXHUKM N INEKTPOHNKN. YyebHasa ayguTopus Ans npoBeaeHus 3aHATUN
NEKUMOHHOro  TWUMa, 3aHATUA CEMWHAPCKOro  Tuna, TPynnoBbIX W MHOUBMAYANbHbIX
KOHCYNbTaLMI, TEKYLLErO KOHTPOSS U MPOMEXYTOYHOWN aTTecTauum

CpeactBa obecneyeHnss OCBOEHUST AUCLMNITUHBI.

KomnnekT cneumansHomn y4ebHon mebenn. [locka mapkepHas.

Habopbl 4eMOHCTpaLUMOHHOro 06opyaoBaHMsA U y4ebHO-HarnsaHbIX NOCoduii No AMCUUNIIMHAM,
MYNTUMEAUNHBIA K-T B COCTaBe: MepeHOCHOW 3KpaH Ha TpeHore, MynbTUMeamnanpoekTop,
HOYTOYK.

MK, oByny4eBble ocumnnorpadsbl Tuna C1-65A, C1-94, ogHony4yesble ocuunnorpadbl Tuna C9-
1, YacTOTOMeEpbI 3MEKTPOHHO-CHETHbLIE TUNa Y3-63, reHepaTop CUrHaNoB BbICOKOYACTOTHLIN [4-
102, reHepaTop 3ByKOBOM YacToThl '3-112, BonbTMeTp umdposon B7-35, B3-38b, IMK, MIMO.
JlabopaTopHas ayguTopums ¢ KOMMNSIEKTaMU MakeTOB AJ1S MPOBEAEHMUS 3aHATUNA.

2. OucnnerHble knaccbl ¢ nepcoHanbHbiMn KomnbtoTepamu (MK) ons nposegeHns rpynnoBbIX
3aHATU MO TemMaTuKe MpaKTUYECKNX 3aHATMI U nabopaTopHbix pabot. K, nabopatopHo
n3mepuTenbHbIA KoMnneke « TACy.

1. MakeTbl ANd MOOEnUMpOBaHUA  YCTPOWCTB  (POPMUPOBAHUSA, OETEKTUPOBAHUS WU
npeobpasoBaHUA CUrHarnoB.

2. OnucaHve nabopaTopHbiXx paboT Ans HATYpHOro MoOEenUpPoBaHUS, (OPMUPOBAHUS U
npeobpa3oBaHus 4eTEPMUHUPOBAHHbIX U CRyYariHbIX CUrHAMNoB.

3. KomnbloTepHble nporpamMMbl AN NpoBeAeHUst NPaKTUYECKUX 3aHATUIA B AUCTNNIENHOM Kracce.
4. KacheapanbHbii 6aHk nporpamm Ans nHanemuayanbHbIX 3a4aHuin CTyQEeHTOB.

9. MeToaun4yeckue peKkomMmeHaaunun no opraHn3aunm ndyvdyeHmna gucumniiHbl

Jlekumn ABNATCA OCHOBHBIM MCTOYHMKOM TEOPEeTUYEeCcKoro marepvana no AucumninHe
«Obwan Teopusa ceasny. lNocelleHne N KOHCMEKTMPOBaHNE NEKUNA ABNSETCS 00s13aTernbHON
COCTaBIIStOLLEN YCMELIHOro OCBOEHUS ANCUUNINHBI 0By4YaoLwmMmcs.

[Ons adbdekTMBHOro ocBOeHUs MaTepuana aucunnnuiel «ObLas Teopusi cBsA3n» HeobxoamMmo
BbIMOSIHEHME cnefyoLwmnx TpeboBaHmii:

- obsa3aTtenbHOe MOCeLLeHNEe BCEX JEKLUMOHHbIX M NPaKTUYECKMX 3aHATUN, crnocobcTsylowee
CUCTEMHOMY OBNafeHUI0 MaTepuanom Kypca;

- BCE BOMPOCHI COOTBETCTBYHOLUX PA3fernioB U TeM MO ANCUUNINHE HEOOXOAMMO (hMKCMPOBaTb
(Ha ntobbIX HoCUTENSX MHpopMauun);

- 0bsi3aTenbHOEe BbLINOMHEHNE AOMAaLUHUX 3adaHuA SIBNSETCA BaHenwunm TpeboBaHMEM U
ycnosuemM (popMmMpoBaHNSA LENOCTHOIO N CUCTEMHOIO 3HAHUS MO ANCLUMNIIVHE;

- 00643aTeNbHOCTL JIMYHON aKTUBHOCTM KaXJ0ro CTyeHTa Ha BCEX 3aHATUSIX MO OUCLMMNIINHE;

- B Cnyyasdx HEeACHOCTM KakuMx-nnbo BOMPOCOB, OBCY)XOaeMblX Ha 3aHATUAX, Heobxoammo
3agaTb COOTBETCTBYHLLME BOMPOCHI NpenofaBaTento;

- B CNny4asax MpOMycKOB 3aHATUN MO YBaXWUTESNbHbIM NPUYMHaM CTyAEeHTaM MnpeaocTaBnseTcs
npaBo NOAroTOBKM W NpeAcTaBneHns 3ajaHun N OTBETOB Ha BOMPOCHI U3Y4YEHHOro MaTepuana,
C pac4eToOM Ha MOMOLLb NpenogaBaTens B ero yCBOEHUN;

- B Cry4asix NponyckoB 6e3 yBaXMTENbHON NPUYMHBLI CTYOEHT 00513aH CaMOCTOATENbHO N3YUNTb
COOTBETCTBYIOLLMIA MaTepuarn,

- HeobXOOUMbBIM YCITOBUEM SIBMSIETCA CaMOCTOSITENIBHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KOHTpone Habopa 06annoB NO OUCLMMNIIMHE AN YCMELWHOro MPOXOXAEHUS MPOMEXYTOYHOWN
atTrecTaumn.

MopsiAok opraHM3aummn camocToATeNbHON paboTbl CTYAEHTOB
CamocTosiTensHasa paboTa CTyAeHTOB HanpasfeHa Ha:
- camocTosATenbHbI Mouck, obpaboTky (aHanus, cumHTe3, obobLieHne n cuctemaTusaumio),

25



aganTtaumio HeobxogMMon No AncuUnNIIMHe MHopMaLmnm;

- BbINOJSIHEHME 3a4aHWI ANA CaMOCTOSATENbHON paboThl;

- M3y4YeHMEe W YCBOEHWE TEeOopeTMYecKoro Mmartepuana, npeacTaBeHHOro0 Ha MEKUUOHHbIX
3aHATMAX M B COOTBETCTBYIOLUMX NUTEPATYPHbIX MCTOYHUKAxX (pekoMeHayemasi OCHOBHasi U
OONONHUTENbLHasa nuTepartypa);

- CaMOCTOATENBbHOE U3y4YeHne OTAENbHbIX BOMPOCOB KypCa;

- MOAroTOBKa K NPaKTU4ECKMM N CEMUHAPCKMM 3aHATUSIM, B COOTBETCTBMM C PEKOMEHAALNAMM
npenogasatens (BbIMOMHEHUE KOHKPETHbIX 3adaHui, COOTBETCTBYHOLLME OpraHmM3aLMOHHbIe
nencreuna n T.4.).

OpraHusaumsa camocToaTenbHOM paboTbl COOAEPXKUT:

- MOCTaHOBKY LIENu;

- COCTaBIIeHME COOTBETCTBYIOLLErO NMnaHa;

- nonck, 06paboTKy nHpopmauuu;

- NpeAcTaBneHne pesynbTaToB paboThbl.

PekomeHaaLmmn no BbIMOMHEHNIO 1 OOPMITEHNIO KOHTPOMbHbLIX paboT:

3agaHMa Ha [JomallHue KOHTponbHble paboThl BbIOAKTCA MpenogaBaTeneM, BeayLium
3aHATMSA, B COOTBETCTBUU C Tabnuuen BapnaHToB.

KoHTporbHble paboTbl BbIMOMHATCA B LUKOMbHOM TeTpaau. YCnoBus 3agay nuLyT NofnHOCTbIO,
a TaKkKe YKasblBalOTCA 3HAyeHWs 3adaHHbIX uandeckux BenuuvH. [na  3amevaHun
npenogasaTtens Ha CTpaHuLax TeTpaan OCTaBnsATCA Nossi.

B pelleHun 3agaun npuBOAMTCS KpaTKOE OMMcaHMe CYLHOCTW paccMaTpyBaemoro npoecca
Unu siBNEHNst U GOPMYyIIMPOBKM COOTBETCTBYIOLLMX 3AaKOHOB, YpPaBHEHWUN, HEOOXOAMMbBIX ANs
pelleHns 3agayu, ¢ onmcaHmem BykBeHHbIX 0603HavYeHun. Takke NpMBOOUTCA PUCYHOK, cxema
unu rpaduk npouecca, ecnv ato Heobxoaumo.

MaTtemaTtuyeckme npeobpas3oBaHUSA UCXOOHbIX YpPaBHEHWUW BLIMOMHAKTCA B oOwem Buae, C
KpaTKMMK NOSICHEHUSAMU, BbIBOAMTCA UToroeasl (pacyeTHasi) opmyna.

BbINONHAKTCA BbIMUCIIEHNA MO 3a4aHHLIM YUCIOBbLIM 3HAYEHUSM, BblpaXXeHHbIM B cucteme CU,
C NMPMMEHEHNeM npaBun NPUBNKEHHbIX BblYMcneHnn. PacuéTHas dopmyna nposepsieTcs no
eMHULam nsamepeHms (No pasmepHoOCTU)

Mpn nogcTtaHoBke B pacyETHyHO bopMyry, a Takke Mpu 3anucu OTBeTa YUCIOBLIE 3HAYEHUS
BeMNMYMH  3anucbiBalOTCA B CTaHAapTHoOW opme. [1pnBoaMTCA OKOHYaTENbHbIN OTBET C
yKa3aHueM pasmMepHOCTU HangeHHOW BENUYMHbI.

PekomeHgaumm no BbINOMHEHNO NabopaTopHbIX paboT:

JlTabopaTopHble paboTbl ABMASKTCA OOHMM M3 OCHOBHbIX BUOOB YY4EOHbBIX 3aHATUIA OUCLMMNIUHBI
«Obwas Teopua cBasu». JlabopaTopHble paboTbl BLINOMHATCA B COOTBETCTBUM C
MeToOUYECKUMM yKaszaHusaMK, BbiAaBaeMbiMU Ha Kadeape. JlabopaTopHasa paboTta cocTouT U3
3KCMEepPUMEHTarnbHOM N TEOPETUYECKOW YacTen; No pe3ynbrataM aKcnepuMeHTa B nabopaTtopum
npoussoanTca obpaboTka AaHHbIX, pacyeTbl No pabounm opmynam, oopmIieHne oTyeTa no
nabopaTopHon paboTe, 3awimTa paboTbl, COCTOSALLAss B COBMECTHOM OOCYXOEHUN pe3ynbsTaToB
paboTbl 1 OTBETOB Ha BOMPOCHI, AaHHbIE B METOOUYECKUX YKa3aHUSX.

PekomeHgauum no nogrotoBke K KOMMOKBUYMY:

lMogroToBka K KOMMOKBMYMY BbINOMHAETCA NO BOMpPOCaM, BbldaBaeMbiM npenogaBartenem, no
cooTBeTCTBYHOWEMY pasgeny (mogyno). MNpu nogorotoBke WCMNONb3YOTCS PEKOMEHOyeMast
OCHOBHas W AononHutenbHas yvyebHaa nutepaTtypa, CNMCOK KOTOPOW BblAaeTcs B Havane
cemecTpa, a Takke pekomeHayemble OBC, aneKkTpoHHbIE CnpaBOYHbIE CUCTEMbI, MaTepuansl
NeKUMN 1 NpaKTUYecKknx 3aHATUN. Konmnokenym caaeTcs B YCTHOW UM NMMCbMEHHON hopMax.

PaspaboTuumk/rpynna pa3paboTymkos

JOLEeHT Bepxotypos A.P.
(oomxkHocTb, ®HNO)

PaspaboTumk/rpynna paspaboTynkoB: BepxoTypoB A.P., AoUeHT
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PaccmoTpeHa Ha 3acepnaHum Kadeapbl
(npotokon ot 01.09.2018 r. N2 Ne1)
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