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4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4 ot « 10 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

noueHT kKadeapsl PTC kad. PTC Bepurapar A. C.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

Crapumii nperniogaBaress kKag. PTC Hospgpesarsix /1. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI

Llenbro mpenofaBaHusi JUCLIMIUIMHEI SIBJISIETCS M3yueHWe OCHOBHBIX 3aKOHOMEPHOCTeW Tepejauu
uHbopMalui, MeTO[0B TOCTPOEeHUs], aHa/au3a ToKasaTeseli KauecTBa M ONTUMM3ALMM COBPEMEHHbIX
CUCTEeM Pa/Iu0CBSI3H.

W3yueHre paccMaTpyuBaeMoOW AUCLIMILIMHBI HarpaBlAeHO Ha (GOpMUpOBaHUE Y CTY[EHTOB
C/IelyIOLUX KOMITeTeHLHH.

[TpodeccruonanbHo-crielManusrMpoBaHHble komnereHun —([1CK).

[1ICK-2.3 criocoOHOCThIO TPOBOAWTH ONMTHUMU3ALIMIO0 PAaJUOCHUCTEM Tiepefaud WH(POPMAI[UU U
OT/Zie/IbHBIX ee MOACUCTeM

1.2. 3agauM JUCIMIITAHBI

— OcHoBHOM 3a/laueil AWCLMIUIMHBI sIBJsieTCS (DOPMUPOBAaHUWE Y CTYHNEHTOB KOMITeTeHLUH,
TIO3BOJISIIOIUX CAMOCTOSITe/TbHO OCBaMBaTh COBPEMEHHbBIE METO/IbI 00pPabOTKM CUTHAJ/IOB, pa3pa-0aThiBaTh
CTPYKTYPHble W (DYHKL[MOHA/bHbIE CXeMbl CHUCTEM paZMOCBS3M, MPOBOAWUTHL MareMaTU-UeCKWW aHaiu3
(hU3nUYeCcKux MpOIECCOB B aHAJIOTOBBIX M IIM(POBBIX yCTpoMCTBaX (hOpMHUpPOBa-HUS, TpeoOpa30BaHUs U
00paboTKU CUrHAJIOB, OLIEHWBAaTh peasibHble U TIpe/e/ibHble BO3MOYKHO-CTH TIPOITYCKHOM CITIOCOOHOCTH U
TIOMeX0yCTOMUYMBOCTH Te€/IEKOMMYHHUKALIMOHHBIX CUCTEM U ceTell. B pe3ysbTaTe usyueHus AUCLIUMIVIVHBI Y
CTY[JEHTOB [IO/DKHbI C(OPMHDOBaTbCSl 3HAHUS, YMEHHSI W HaBblKM, TO3BOJISIFOIIME OCBaWBaTh U
WCTI0/Ib30BaTh B CBOel paboTe COBpeMeHHbIe TeH/IEHIIUHM PA3BUTUSI CUCTEM PaZIoCBSI3H.

— B Kypce cucteMbl paZijMoCBsI3U TMPUHAT €JWHbIA METOAO0JOTUUeCKUH MOAXO0[ K aHalIuly u
CUHTe3y COBPEMEHHbIX Te/eKOMMYHUKAIIMOHHBIX CHCTEM UM YCTPOMCTB Ha OCHOBE BepOSTHOCTHBIX
Mo/iesiel COOOIIeH I, CUTHA/IOB, TIOMeX M KaHa/IoB B CUCTeMaXx CBsi3U. IIpelyCMOTpeHHbIe MPOrpaMMoi
Kypca 3HaHUs SIBISIFOTCSI He TOJILKO 0a30i /Jisi TIOC/IeyIOIero u3yueHusl CrieluaabHbIX JUCLIATIINH, HO
MIMEeIOT TaKKe CaMOCTOsITe/IbHOe 3HaueHue [i/1s1 MOATOTOBKU CITeLIMa/IMCTOB 110 crieruaabHocTi 210601.65
— Pazinio3/1eKTpOHHBIE CUCTEMBI U KOMILJIEKCHI.

2. Mecto aucuuninHbl B crpykrype OITOIT

HMucturuivHa «Cuctembl pagrocessu» (b1.5.29.4) otHocuTcs K 610Ky 1 (6a3oBast uacts).

[MpeAIIeCTBYIOIUMHA  AUCLMIUIMHAMY,  (OPMHUDYIOIIMMH  Haua/lbHble  3HAHUS, SBJISIOTCS
cleiyromye qucturivHel: KaHasmel nepefaun uHGopmMaiuu, Kogupoadue u mudpoBaHue nHGOOpMaIuu
B cucrtemMax CBs3v, OCHOBBI TEOpDUM DAJMOCHCTEM TMepefaud WHQopMaluy, PaaroaBToOMaTHKa,
CratucTrueckasi pafiuoTexHuKa, LlndpoBas o6paboTka cCUrHAsIOB.

[MocneayrOImUMU AUCIUTIMHAMU SIBJISTFOTCS: KOMITbIOTEPHOE TIPOEKTUPOBAaHKME M MOJIeTMPOBAHHE
cucTeM CBsi3H, [IpoeKTHpOBaHUe paIMOTEXHUYECKUX CHCTEM.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHs JUCHUIITHHBI

[Tporiecc n3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKE CJIelyIOIMX KOMITEeTeHL{1ii:

— TICK-2.3 criocoOHOCThIO TIPOBOAUTEL ONTHMH3AIMI0 PaZIMOCUCTEM Tepefaud UHGOpMAaLuK 1
OT/Ze/IbHBIX ee MO/ICHUCTEM;

B pesynbrare n3yuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKEeH:

— 3HaThb OCHOBbI TeOpUH (PYHKLIMOHUPOBaHUS WH(POKOMMYHMKAL[MOHHBIX CUCTEM Iepefauu
MH(OpMaL[M1; OCHOBHbIE BU/ibl JleTePMUHUPOBAHHBIX U CAy4YalHBIX CUTHA/IOB, TTIOMEX M KaHa/IOB CBS3U,
YMeTb COCTaBJISITh UX MareMaTHUueCcKue MOZe/U 10 TUTIOBBIM MeTOAMKaM U MCI0/b30BaTh UX B pacyeTrax;
3HAaTh ¥ yMeTb NIPUMEHSITh Ha MPAKTHKe MeTobl JOPMHUPOBaHMs, IpeoOpa3oBaHusi M1 00pabOTKM CUTHAJIOB
B MH(OKOMMYHMKAI[MOHHBIX CHCTeMaxX; MPUHLUIbLI MHOTOKaHa/JbHOM Tlepefjaud U pacrpejeneHus
uHpopmaly; 000CHOBaHHO BbIOMpaTh (YHKLMOHANbHBIE OJIOKM CHCTEM U CeTel CBSI3M C yueToM
TpeOOBaHUI 3/1EKTPOMarHUTHOM COBMECTUMOCTH, TEeXHOJIOTUYHOCTH, YyAOOCTBAa U  Ha/leXXHOCTH
3KCIITyaTallii, 5KOHOMAYeCKOM 1 CreKTpabHOW 3 QeKTUBHOCTH;

— yMmerb [ WCHONb30BaTh CTaH/apTHbIe TMaKeThl TPUKIAJHBIX TPOrpaMM JJisi pellieHUst
MIPAaKTUUeCKUX 3aJjau; MPUMEHSTb Ha MPaKTUKe OCHOBHbIE TOJOXKEHHsI TeOPUU MOMeX0yCTOMUMBOCTH
JVICKPETHBIX M aHAJIOTOBBIX COOOIIEHHIA; MPOMYCKHON CIIOCOOHOCTU JUCKPETHBIX M aHAJIOrOBBIX KaHa-
JIOB; TIONb30BAThCSl METOJAMM TOMEeXOyCTOMUMBOIO M CTaTUCTUYECKOTO KOAMPOBAHMSI; OCYLIEeCTBISATh
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pacueT Wi 000CHOBaHHBIM BBHIOOpP 3HAU€HWM TapameTpoB (PyHKIIMOHA/IBHBIX OJIOKOB CHCTEM CBSI3U Ha
OCHOBe pe3y/IbTaTOB aHa/iM3a TpeOoBaHUI K KaueCTBY MPe0CTaB/sIeMbIX YCIIYT, CTPEMSICh K UX TeXHUKO-
KOHOMHUYECKOW ONTHUMU3ALUK; OBITh TOTOBBIM OCBaMBaThb IPUHLMITBI  pabOThl, TeXHUUYECKHe
XapaKTepUCTUKU U KOHCTPYKTHBHBbIE 0COOEHHOCTU MCII0/Ib3yeMOro 000pyAoBaHUsS U CPEeACTB Iepejauut
MH(pOPMaL1H, OCYILeCTBATh UX TEXHUUECKYH0 3KCIUTyaTalUo.

— Baagerb [ crenuanbHOM TepMmuHOMOrMel; [MeTojaMu pacueta CTaTUCTUYECKUX U
MH(POPMAL[MOHHBIX XapaKTePUCTUK COOOILIeHHM, CUTHAIOB U UX MPeoOpa30BaHuUi B 37IeKTPUUECKUX LIeTIsIX
M YCTpoOiicTBax 00pabOTKM; MeToJaMH pacueTa OCHOBHBIX I1lapaMeTpPOB YCTPOMCTB U  CHUCTEM,
WCI0/Ib3yeMbIX B CUCTeMax paZiMoOCBs3U B TUIIOBBIX PeKHMMaX.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI cocTaByisieT 4.0 3ayeTHBIX €JUHHUIILI W TIpPeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM ieATebHOCTH Bcero yacoB CemecTpsbl
9 cemectp
AynutopHbie 3aHATHSA (BCEro) 72 72
Jlekuuu 36 36
[IpakTrueckue 3aHATHS 18 18
JlabopaTtopHbIe 3aHATHUS 18 18
CamocTosiTenibHast paboTa (Bcero) 36 36
BeinosHeHWe fOMallIHUX 3a/laHAN 1 1
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 7 7
[TpopaboTKa JIEKIMOHHOTO MaTeprasa 18 18
[ToaroroBka K IpakTUUeCKUM 3aHATHAM, CeMHUHapaM 10 10
Bcero (6e3 3k3ameHa) 108 108
[ToaroroBka 1 craya 3K3aMeHa 36 36
OO1mast TpyJ0eMKOCTh Yac 144 144
3aueTtHble Eqvnniibl TpyoeMKoCTH 4.0 4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3pensl AMCHMIVIMHBI M BUABI 3aHATHMN
Paszie bl AUCITUTIMHBI ¥ BU/TBI 3aHSITHI TIPUBEZIEHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zaenbl AMCIMIVIMHEBI U BUJbI 3aHSATUN

Ne Ha3BaHusi pa3znenoB JUCLIATIUHBI

Jlekuyn
Bcero yacos
(6e3 sK3ameHa)
dopmupyembie
KOMMeTeHI U1

~ | CamocTosiTesTbHast paboTta

© | [IpakTHueCKHe 3aHATHs
© | JlabopatopHble pabOThI

1 | Buabl coobIijeHU U CUCTeM /ISt UX 1 2 [1CK-2.3

repeaum.

N
(e}
N
(@)}

2 | DneMeHTbl TeOpUU UH(POPMaL[UH. I1CK-2.3

3 | dopmarvMpoBaHUe U MOIYJIALUSL. 4 3 6 5 18 [1CK-2.3
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4 | KogupoBaHMe MCTOUHMKA. 4 3 0 3 10 I1CK-2.3
5 |KopguvpoBaHue KaHasa 5 4 9 6 24 [1CK-2.3
6 | MuoroctaHuyoHHbIN Aoctym (M/). 4 3 3 4 14 [1ICK-2.3
7 | IIpuHLMIIBI pacripesie/ieHyst UH- 4 2 0 3 9 [1ICK-2.3
dbopmarmn
8 |PaauopeneiiHbie MTUHUU. 2 1 0 5 [1CK-2.3
9 |Cetr u cucTemMbl 6€CITPOBOJHOTO 3 0 0 4 7 [1ICK-2.3
paZuoA0CTyIIA.
10 | CotoBbie cuc-Tembl paguo-cesizu (CCP 4 0 0 4 8 [1CK-2.3
)
11 |ITpuHLMIIBI [T0-CTPOEHUS CITYT- 3 0 0 2 5 [1CK-2.3
HUKOBBIX CUC-TEM.
Utoro 36 18 18 36 108
5.2. CoaeprxaHue pa3/je/ioB ANCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHuie pa3/enoB AUCLUIUINH (TT0 JIEKLIUSIM) TIpUBeieHo B Tabiuile 5.2.
Tabsmura 5.2 - CofepykaHue pa3/esioB JUCLUIIIVH (TI0 JIEKIUSIM)
CopeprkaHuve pasfiesioB JUCLUTIIMHBI 10 2 > g
HasBaHus pasgesnos ACP pasa AHCH S =5
JIEKLIMSIM g s g
S8 g =
A e 2
= S
9 cemecTtp
1 Bugst coobieHnii ¥ cucteM it ux | Knmaccudukauys paguocrucTeM repeadn 1
repefauul. MH(popMaLu. XapaKTepUCTUKU
riepeiaBaeMbIx coobOieHnit. Kpurepuu
KaJyeCTBa paIMOCUCTEMBI Tlepesjauun
vHbopMmaluu. Vcronb30BaHre TeOpUU
ONTUMAJIbHBIX PelleHUul Mpu
TIPOEKTUPOBaHKU pazuocucteM. O6iye
MIPUHLUITBI TOCTpoeHust. Obo0meHHas
CTPYKTYpHasi cxema Li1(pOBOI CUCTEMBbI
pasrocBA3u. [luana3oHsl 4aCTOT U UX
0COOeHHOCTH.
Ntoro 1
2 DneMeHTbI TeOpYUX UH(OpMaLUH. Cob6cTBeHHast MH(GOpPMALHs, SHTPOTIHSI. 2 [ICK-2.3
N36BITOYHOCTS U ee porb. Liudposbie
KaHaJibl C noMexamu. B3anmHas
nH(popMarusi. CKOpoCTh CO3-AaHus U
CKOPOCTb Tepejjaur UH(pOpMaLuu.
[TpomnyckHasi crtocoOHOCTb KaHasia CBSI3H,
oripefiesieHue. [TpomyckHasi CltoCoOHOCTh
JIBOMYHOTO CUM-MEeTPUUHOTO
KaHanallHpopmaliysi B HelpephIBHbIX
curHanax. [IpomnyckHasi crioco6-HOCTb
HeIpepbIBHOTO KaHasa C aJiUTUBHbIM
6e/nbIM rayCCOBCKMM 11Iy-MOM, popmyJia
[TTennoHa. Teopemsl IlleHHOHA O
KOJMPOBaHUM B IMCKPETHOM KaHase C I0-
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Mexamu. CorsiacoBaHre HCTOYHHUKA
MH(OPMaLIMU C KaHaJIOM.

HToro

3 dopmarvpoBaHue U MOAY/ISILUS.

AHanoro-1judpoBoe 1 LM(poaHaIoroBoe
nipeoOpa3oBanust. OCHOBHbIE
XapaKTepUCTUKH, LIYMBI
KBaHTOBaHUs. Moy nsLus
rapMOHHUYECKOW Hecyllel 1u(ppOBbIM
curHasioM. ba3oBbie MeTO/ bl MOAY/ISLIUU.
MHOromno3uLMOHHbIe METO/IbI
MoZynsiLuK. BekTopHOe npesicTaBieHue
curHasioB. CrieKTpbl MOAYTMPOBAHHBIX
CUTHAJIOB, MEXXCHUMBOJ/IbHas
uHTepdepeH1us. ATIpUopHast
MH(pOpMaLsi 0 CUTHa/iax v romexax.
KorepeHTHbIe ¥ HeKOTepeHTHbIe CUCTEeMBI
nepeziaud UHQopmaLuu. OnTrMasnbHbINI
ripyeM B KaHaJjie C TIOCTOSIHHBIMU
rapaMeTpamH MpU HaIMYUK aAiJuTUBHOTO
6enoro 1ryma, KOppessiLiiOHHbIN MeTo/
TipreMa, BepOSITHOCTb OUTOBO# OIIMOKH.
BeposiTHOCTh OIIMOKY MpU MpreMe
MHOTOMO3ULIMOHHBIX

curHaioB. CUMIL/IEKCHbIe, OPTOTOHAbHbIE
1 OMOpTOrOHAbHBIE CUCTEMBI CUTHAJIOB.
[Tpuem curHana B yCI0BUSIX
MHOT0/Iy4eBOCTU. Pa3HeCeHHbII MpUeM.
Crioco6s1 pa3Hecenust.[103/1eMeHTHBIN
npyveM LU(POBLIX CUTHA/IOB U NIPUEM B «
1jesioM». PereHepariysi 1iudpoBoro
CUTHaJla B peTpaHC/IATopax.

HNToro

[ICK-2.3

4 KogvpoBaHUe MCTOYHHUKA.

KopvpoBanue B 1i1(ppoBbIX KaHa/max 6e3
romex. DpdheKTUBHOe KO-AUpOBaHUe.
Koggi [llenHoHa—®aHo, XadMaHa,
6rokoBOe KoupoBaHue. Jlemriena—3uBa.
CrnoBapHble MeTO/[bI KOZMPOBaHUSI:
Jlemniena—3uBa. CxkaTtue c motepei
nHpopmaruu. InddepenumansHas KM
C mpe/icKa3aHueM, JiebTa-MOAYISLIKS.
MopenbHOe KoJUpOBaHKe CUrHala,
BOKOZIep, KOIUPOBaHKEe PeUM B COTOBBIX
I[TporyckHasi crioco6HOCTh
HeTpepbIBHOTO KaHasa C ai[UTUBHbIM
OenbIM TayCCOBCKUM IIyMOM, (opmysia
[ITenHoHa. Bo3MoXHOCTE 0OMeHa
T0/I0ChI MPOIYCKaHUsI Ha MOLJHOCTh
CUTHasa.

HToro

[ICK-2.3

5 KogupoBaHue kaHasna

Ha3snaueHue u criocobbl. OnTuMabHbIe
CHCTeMbl CUTHAJIOB /IS Iepe/jauu B
TIOCTOSTHHOM KaHaJie C OeJTbIM IITyMOM.

[ICK-2.3
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CHrHabHO-KOZI0Bble KOHCTPYKLIUH.
CumruiekCHbIe KOZbl, KOZibl Aziamapa,
OGuopToroHasbHbIE KOkl JIMHelHbIe
Gr0uHbIe Kozbl. [[uKmMueckue Ko/bl,
TeXHUKa KOJMPOBaHUS U [1eKOJUPOBAHUSI.
Kopgsl Xammunra, BUYX, Puga—ConomoHa.
[TepemerkeHre CUMBOJIOB BO BpeMeHU U
T0 YacToTe MPY HaJTMUUU MaKeTOB
oO0oK.CBepTouHble Kozibl. TexXHHKa
KOJIMpPOBaHUsl. MeTozbl IeKOAUPOBaHUS:
MaKCHMyMa TIpaBAoToA00usi, TTOPOTOBBIH,
10CJ1e[j0BaTebHbIM, aJITOPUTM
JleKoarpoBaHus Butepbou.Msrkas u
JKeCTKasl IpoLielypbl 1eKOLPOBaHuSI.
OO6mnenuHeHre KO/IOB: KacKafHbIe KOJIbI,
TypOO-KO/bI.

HToro

6 MHorocrtaHLMoHHbIN goctyn (M/I).

Crioco0rI pa3zesieHus KaHanoB ripy M/I:
YaCTOTHBIM, BDEMEHHOW, KO/IOBBIN.
CTpyKTypHBbIe CXeMbl MHOTOKaHaIbHbIX
cucTeM , 0C0OeHHOCTU (hOPMHUPOBAHUS
IPYNIOBBLIX CUTHAJIOB U NTOCTPOEHUs
pasziesoIUX YCTPOUCTB.
MexyKaHa/lbHble [TOMeXH, TPUYUHbI
BO3HUKHOBEHUS U CTIOCOOBI 60PBOBI C
HUMU.Pacivpenue criekTpa: MeTo/ibl
MpsIMOM MOCJ/IeJ0BaTe/IbHOCTH U
CKayKooOpa3Hoii 1epecTporKU YaCTOThI.
CHHXpOHM3aLMs B CUCTeMax Iepeiauun
MH(pOpMaLM1 C MHOTOCTaHLJMOHHBIM
JIOCTYTIOM.

HNToro

[ICK-2.3

7 IIpuHLUIIBI pacripefie/ieHust UH-
dbopmarmu

VicTounvKy WH(MOPMAL[|K TI0CTOSTHHOTO U
MyJ/IbCUpPYHOILero xapakrepa. CoobiieHue
U MaKeT — TUITHYHbIe (OpPMaTh.
KomMmyTalysi KaHa/IoB ¥ KOMMYTarust
TIAaKeTOB — OTIPe/ie/IeHHs], YCIOBUSI
TIPUMEHEHWs, CDaBHU-Te/IbHbIN aHa/N3
JUIs1 CeTel CBSI3K Pa3/IMuyHOrO
Ha3HaueHust. OOOpyZOBaHKe LIEHTPOB
KOMMYTal[{1 KaHa/IOB: JeKa/IHO-
I1arOBbIe, KOOPJUHATHBIE U 3I€KTPOHHbBIE
ATC. Obopy0BaHue 1IEHTPOB
KOMMYTAL[UU TTAaKeTOB: KOHIIEHTPAaTOPBhI,
KOMMYTAaTOpbI, MapIlpyTH3aTOPhl, MOCTHI,
1UTH03b1. JlefiTarpaMMHBINA METO[I..
KomMmyTalusi akeToB C
TIpe/IBapUTe/TbHbIM yYCTaHOB/IEHHEM
coeHeHus1. BUpTya/ibHbIe KaHasIbL.
T'ubpuHbIE METOZBI — K/IaCCUBUKALIUS U
0COOEHHOCTH.

HToro

[ICK-2.3
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8 PasmopeneiiHble TUHUU.

OO01me cBeieHUsT U TIPUHLUTIBI
nocrpoenus: PPJI. Buabl Mmopynsuuu,
T0JIOCHI YacTOT. PereHepanyist curxasna.
OteuecTBeHHbIe pajiiope/ielHble
CUCTeMBI epefjaur. TexHuyeckue
XapaKTePUCTUKUA U 0COOEHHOCTH
anraparypsl LIPPJT oTeuecTBeHHBIX U
3apy0eXXHbIX TIPOU3BOJUTEIEH.

HToro

[ICK-2.3

9 CeTu U cUCTeMBbI 6eCIPOBOIHOTO
pasrofoCTyIa.

IIpyvHOMne! nocrpoenus. IToock! yacTor.
Buppel mogynsaumu. Ilpegocrasisiembie
yCJIyru v TpeboBaHUsl, TpebsiBisieMble K
Ka4yeCTBY [PMHMMAaeMbIX CUTHA/IOB.
Cranpgaptel nepcoHanbHbix (IEEE802.15
), mokaneHbIX (IEEE802.11),
pervoHanbHbiX IEEE802.16, ceTeii.
TexHuuecKue rapamMeTpbl 1 0COOEHHOCTH

anraparyps! b/I.

Htoro

[ICK-2.3

10 CoToBBIe CHUC-T€MbI payi0-CBsI3U
(CCP).

ITpuHUMIBl IOCTPOEHWS. [10/10CHI YaCTOT.
Buger mogynsauuu. Ipenocrasnisgemble
yCJIyTH U TpeOoBaHUsl, TIPebsB/sieMble K
KaueCTBY IMPUHUMaeMbIX CUT'HAJIOB..
Cranpaptel. TexHnyeckre napaMmeTphl U
0Cc0OeHHOCTH armaparypbl CTaHJApTOB
GSM u CDMA u LTE.

[ICK-2.3

11 TIpUHLMIIBI TTO-CTPOEHUS CITYT-
HUKOBBIX CUC-TEM.

HToro

[TpUHIMITBI TOCTPOEHUsT CITY THUKOBBIX
cucteM. [luaria3oHbl yacToT. [TapameTpbl
OpOUT. DNIIUTITHYeCKast U KPyroBast
opbuTtbl. OCO6EHHOCTH Te0CTal[MOHAPHOM
opbutsL.ITonoce! yactot. Bugs
Moy, MeTozibl 00paboTKU 1
KOZIMpOBaHUs curHasa. [TpomyckHast
CrIoCOOHOCTBb ¥ CKOPOCTD Tiepefiauu.
MHOTr0CTaHI[MOHHBIN AOCTYTI.
IIpemocTaBnsieMble YCIyTH U TpeboBaHMS,
TIpe/IbsIB/IsieMble K KaueCTBY
TpUHUMaeMbIX CUTHaI0B. 3eMHble (3C) u
kocmvuyeckue (KC) cranimy,
ocobenHoctu 3C tumna VSAT.

Htoro

3

[ICK-2.3

Nroro 3a cemecTp

36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
U ofecneurBaeMbIMH (MOC/IeYIOIAMH) JUCHHIUTHHAMHA
Pa3ziesibl JUCLIUTIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromMu (MpeabIIyuMKi) 1
obecrieuriBaeMbIMH (T10C/IeIYIOIIMMUI) JUCLIATTMHAMM TIpe/ICTaB-/ieHbl B Tabviie 5.3.

Tabsuria 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUITAHAPHBIE CBS3U

N HavmMeHoBaHMe Ne pa3zenoB JaHHOM AUCIUIUTHHBI, [7IsI KOTOPBIX HE00X0AUMO H3yueHHe

AUCLUI/INH

obecreurBaroIUX U 00eCreurBaeMbIX JUCLUIIAH
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1 2 3 4 5 6 7 8 9 10 11

[IpeniecTByroOLLIKE JUCLUATITUHBI

1 | KaHasibl niepegauu

+ + + + + +
vH(popMaLmn

2 | KopupoBanue u
mM@poBaHye
vH(bopMaluKi B cCCTeMax
CBSI3U

3 | OCHOBBI TeOpUU
paguocucTeM repegauyu + + + + +
vHpopMaLu

4 | PagyoaBTOMaTHKA + + +

Cratuctuueckas
PaariOTEXHHKA

6 | Lludposasi o6paboTKa
CUTHAJIOB

+ + + + +

[Mocneaytoliye AUCLUATIIUHBI

1 | KommnbrotepHoe
TPOEKTHPOBaHUE U

+ + + + + + +
MO/e/IMPOBaHKe CUCTEM
CBSI3U
2 | IIpoekTupoBaHue
pasiioTeXHUYeCKUX + + + + + + +

crucrem

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYEeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTEHLMM, ()OPMHUPYEMbIX NPH WU3YYeHUU [WCLMIUIMHBI, M BUJOB 3aHATHMI
TipeZicTaBeHo B Tabsurie 5.4
Tabmuma 5. 4 — CooTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUDYeMbIX TpU H3yueHUU
JUCLIATITAHEI

Buabl 3aHaTHMA

4]
= =
< < 5
= g g O
X = )
= st T (=%
= S S

T < o o g
v (<] <] T

g = S s e ®DOpMBI KOHTPOJISA
E % 5 T 5
= L 7} 8“ et
(=} = = = &=
o4 =~ ) O
= o I
x4 ) @]
© ta) o
= 2 2
= O

[1CK-2.3 + + + + KonTtposbHasi pabora,

JomaiiiHee 3aziaHue,
Ok3aMeH, OTuert 110
naboparopHoii paboTe,
KomnoHeHT
CcBOeBpeMeHHOoCTH, Orpoc
Ha 3aHATUIX, PacueTHas
pabora, Tect
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6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHU3aIuu 00yYeHHs

He mipegycmorpeno PYII

7.

JIaGopaTopHbIii MPAKTUKYM

Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabmie 7.1.
Tabnuna 7. 1 — CogepykaHue 1abopaToOpHbBIX paboT

g g x5
E 4=
3 = =
= 5
S o 2 e
Ha3BaHus pa3zenos CopmepskaHue 1abopaToOpHBIX paboT g 55
=
S =
2 5 ¢
= S
9 cemectp
3 ®opmarupoBaHue U MOAYIIALMA. [Tpeobpa3oBareny HerpepLIBHBIX 3 [ICK-2.3
Be/IMYMH B L{U(POBOM KOJ
CrieKTpbl UMITYJ/IbCHO-MO/Y/IMPOBAHHbIX 3
CUT'HAJIOB
Nroro 6
5 KogupoBaHnue kaHasna Kopp! ¢ npoBepkou Ha YeTHOCT. [ICK-2.3
[ukmueckre KOgpbl.
CBepTouHbIe KOJbI 3
OpToroHanbHbIe KOJBI. 3
Nroro 9
6 MHorocranimonHsid goctyn (M/I). | Crctema CBsi3v C BpeMeHHbIM 3 [1ICK-2.3
pasziesieHieM KaHajlioB
Ntoro 3
Wtoro 3a cemecTp 18
8. IlpakTHueckue 3aHATUA
CojieprkaHye pakKTHYeCcKHUX paboT nprBeieHo B Tabwmiie 8.1.
Tab6sura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT
] g =
2 3=
< = =
: S5
HasBanwst paszenos CopepykaHve MpaKTUUYeCKUX 3aHATHN § = g é
= S
9 cemecTtp
2 DneMeHThl TeOPUU UH(POPMaLIUH. MaremMaTtuyeckre Mo/ieJii CUTHAJIOB U 2 ICK-2.3
romex.BekTopHoe 1pecTaB/ieHye
curHanoB. CKOpPOCTh mepeauun
uH(popmauyu. [TporyckHasi criocobHOCTh
KaHasa.
Nroro 2
3 ®opmarupoBaHue U MOAYJIALUA. Amnanoro—1udpoBoe U 1juppoaHasoroBoe 3 [ICK-2.3

nipeobpasoBanust. OCHOBHbIE
XapaKTepUCTHKY, 111yMbl KBAHTOBaHHUSI.
Mopaynsiiysi rapMOHUUe CKOW Hecy1ei
LU(PPOBBIM CUTHAJIOM.
MHOromno3uLMOHHbIe METO/IbI
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Moysisiun. CrieKTpbl MO/ TUPOBAaHHBIX
CUT'HAJIOB M TI0/I0Ca YacToT, Tpebyemast
JU1s1 Tiepesiaur. BeKTopHOe Tpe/icTaB/ieHre
CUTHA/I0B. Me>XCHMBOJIbHAS
uHTepbepeHIys. [leMoayasys
1[M(POBBIX CUTHA/IOB. KoppensiiiMoHHbIM
TIPMEeMHUK U COTJIaCOBaHHBIN (PUIBTP.

HToro

4 KopgupoBaHue UCTOUHUKA.

Cob6cTBeHHast MH(GOpPMaLHsi, SHTPOTIHSI.
N36bITOYHOCTS U ee ponb. KopvupoBaHue
B [1(pOBBIX KaHa/max 6e3 momex. Koger
[[TenHona—®aHo, XadmaHa, JIemnena—
3uBa. LludpoBbie KaHambI C TOMeXaMH.
Bsaumnas un@opmarys. CKopocTb
CO3[jaHUsI ¥ CKOPOCTH Tepeziaun
vHpopmauuu. [IponyckHasi ciocobHOCTb
KaHasla CBsi3H, onpe/iesieHre. TeopeMsl
[[TeHHOHA O KOAWPOBAHUHU B JUCKPETHOM
KaHasle ¢ nomexamu. [IponyckHas
CrI0CcOOHOCTDb HerpephIBHOTO KaHasa ¢
a/IIUTUBHBIM Oe/TbIM rayCCOBCKUM
rymom, ¢opmyna [lleHHoHa.
B03MOKHOCTb 0OMeHa TO/I0CHI
MPOIYyCKaHWs Ha MOILIHOCThb CUTHasa.

Htoro

[ICK-2.3

5 KoaupoBaHue KaHasia

[TpyHLMIIBI TOMEX0YyCTONUHBOIO
KoZrpoBaHusi. KoppekTrpytoliye Kojbl.
JlvnetiHble 610uHbBIe KOAbI. OOHApyKeHMe
v ucrpassieHne ommbok. Kogosoe
paccrosiHve. ITopoxaatoiue
W.IpOBepOYHbIe MaTpuLibl. Kojbl
XemmuHra. LIuknnueckre KoJbl.
[Moposkpatorruii mosuHOM. Crioco0bl
KOZIMPOBaHUs U [1eKOJPOBaHUs
LUK/IMYeCKUX KOZIOB. [leKoZpoBaHue B
cUcTeMax C KaHajioM Iepecripoca.
CucTeMbl C THPOPMaL[MOHHOW 1
pelnaroiieii 06paTHOM CBA3bIO.
[ToMexoyCTOMYMBOCTb CUCTEM C
obparHo# cBs3bio (OC). CBepToUHbIe
kogpl (CK). CTpykTypa 1 OCHOBHBIE
xapakTtepuctuku CK. KoguposaHue B
KaHaJlax C aMsThlo, TlepeMesKeHre
CcUMBOJI0B. KoMOHHMpOBaHMe KOZ[0B,
TIOHSITHE 00 UTepaTHUBHBIX, KACKaJHBIX U
Typbokoziax. CUrHa/IbHO — KOJJOBbIe
KOHCTPYKLUMU.

HToro

[ICK-2.3

6 MHorocrtaHiuoHHbIN goctyn (M/I).

CriocobbI paszeneHust KaHasioB ripu M/I.
CTpyKTypHBIe CXeMbl MHOIOKaHa/IbHbIX
cucreM , 0cobeHHOCTH (POPMUPOBAHUS
[PYIINOBBIX CUTHA/IOB U [IOCTPOEHUS

[ICK-2.3
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pa3zesisitoLUX YCTPOMCTB.
MeskyKaHa/IbHbIe TIOMEXH, TIPUUHHBI
BO3HHUKHOBEHHS U CIIOCOOBI O0PBOBI C
HUMH. PacivpeHye crieKTpa: MeTOZbI
TIPSIMOM T10CJ1e/I0BaTeIbHOCTU U
CKauk000Opa3HOii TiepecTpoiKY UacTOTHI.
CuHXpOHU3al|s B CUCTeMax Tepeaadyn
WH(OPMaIIUH C MHOTOCTaHIIMOHHBIM

JOCTYIIOM.
Nroro 3
7 I1pyHLMIIBI pacripesiesieHus: UH- KommyTanys KaHaioB U KOMMYyTaLus 2 [ICK-2.3
(hopmarm T1aKeTOB — OIpe/ie/IeHus], YCII0BUs

TIpYMeHeHHs], CPaBHU-Te/IbHbIN aHa/In3
JJIs1 CeTel CBSI3U Pa3/IMUHOr0
Ha3HaveHys.[leMTarpaMMHBIN METOZ..
KommyTanus nakeToB ¢
T1Ipe/iBapuTe/TbHbIM YCTaHOB/IEHUEM
coefuHeHMs. BupTyanbHble KaHabl.
I'mbOpuHBIe MeTOAbI — KJIaCCUpUKALIUS U

0CO0eHHOCTH.
Ntoro 2
8 PasmopeneiiHbie TUHUU. OO11e cBeieHUsT ¥ TIPUHLIATIBI 1 ICK-2.3

nocrpoenusi PPJI. Buabl Mmopynsiiuu,
T0JIOCHI YacTOT. PereHepanjusi curuana. .

HToro 1

Wtoro 3a cemecTp 18

9. CamocrosiTesibHas1 pabora
Buzpl camocTosiTeTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpyeMble KOMITETEHIIUH TIPeCTaB/IeHbI B
Tabmmme 9.1.
Tabsura 9.1 - Bugbl camocTosiTesTbHOM paboThI, TPYZI0EMKOCTb U ()OPMUPYEMbIe KOMITETEHIIUH

4 e
5 z S
) s =
Bu/ibl CaMOCTOATeILHOM g > o
Ha3Banus pa3szenos g " = @DopMbI KOHTPOJIS
paboTsI S = g
=S a =
o, e 2
= S
9 cemectp
1 Buzpl cooOLeHuH 1 ITpopaboTKa JIeKIMOHHOTO 1 |TICK-2.3 |Ormpoc Ha 3aHSITHSX
CUCTeM [i/151 UX Mepeflayd. | marepuasna
HToro 1
2 DneMeHTbI TeOpUU ITpopaboTKa JIeKIMOHHOTO 1 [ICK-2.3 |/loMalliHee 3a/jaHue,
vHopMaLu. Marepuasa KomnoneHT
Brimonnenue gomairHmnx 1 Ic<BoeBp EMeHHOCTgI’
saanii OHTpOJ/IbHAs padorTa,
Omnpoc Ha 3aHsTHsIX, TecT,
HToro 2 OK3aMeH
3 ®opmarvpoBaHue 1 [ToaroroBka K 1 [ICK-2.3 |/[JomallHee 3asaHue,
MOJYJISILIASL. MpaKTAYe CKUM 3aHSATUSIM, KomnoneHT
ceMuHapaMm CBOEBPEMEHHOCTH,
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ITpopaboTKa JIeKIMOHHOTO
Marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

OdopmreHue O0TUETOB T10
nabopaTtopHbIM paboTam

OdopmreHrie 0TUETOB 110
nabopaTopHbIM paboTam

KoHTposbHas pabora,
Ornpoc Ha 3aHATUSIX,
Otuet 110 1abopaTopHOi
pabore, Tect, Dx3ameH

Nroro
4 KogurpoBaHue IToaroroBka K [ICK-2.3 |/loMalliHee 3a/jaHue,
HCTOUHHKA. MpaKTAYe CKUM 3aHATUSIM, KomnoneHT
ceMuHapaMm CBOEBPEMEHHOCTH,
KonTposnbHas T
[TpopaboTKa 1eKIIMOHHOTO OO porkHast pabora,
Mareprana MpOC Ha 3aHATHAX,
Ortuert 10 y1abopaTopHO
OcdopmrieHe 0TUETOB 110 pabore, Tect, Jk3ameH
nabopaTtopHbIM paboTam
Ntoro
5 KogupoBaHnue kaHasa [ToaroroBka K [ICK-2.3 |/lomMalliHee 3ajaHue,
MPaKTUUeCKUM 3aHSITHSIM, KomrmioneHT
ceMUHapaMm CBOEBPEMEHHOCTH,
[TpopaboTKa eKIIMOHHOTO IéOHTp onbHast pabota,
MPOC Ha 3aHATHUSX
Marepuana poc Ha 3a o
Otuet 110 1abopaTopHOi
OdopmieHne 0TYeTOB 110 pabore, TecT, Dk3amMeH
nabopaTopHbIM paboTam
OdopmeHre O0TUETOB T10
naboparopHbIM paboTam
Wtoro
6 MHOroCTaHIMOHHbIN [ToaroroBka K [ICK-2.3 |/lomalliHee 3a/aHue,
pocryn (MD). [IPaKTUYECKUM 3aHATUAM, KomrioneHT
ceMuHapam CBOEBPEMEHHOCTH,
KonTposibHas T
[TpopaboTKa JIeKLIMOHHOTO OO pomsHast pabora,
Marepuana TpOC HA 3AHATHAX,
Ortuet 1o n1abopaTopHOi
OdopmiieHre 0TYeTOB 110 pabore, Tect, Dk3ameH
nabopaTopHbIM paboTam
Ntoro
7 I1pyuHLUITBI [ToaroroBka K [ICK-2.3 |/lomMalliHee 3ajaHue,
pacrpeiesieHus1 UH- MPaKTUUeCKUM 3aHSITHUSIM, KomrioHeHT
(dhopmarm ceMuHapaMm CBOEBPEMEHHOCTH,
[TpopaboTKa eKIIMOHHOTO IéOHTP onbHas pabora,
TPOC Ha 3aHSATHUSIX
Marepuasna pOC Ha 3a ’
PacueTHast pabora, Tecr,
Wroro JK3aMeH
8 Papgunopeneiinbie muHuM. | [loaroroBka K [ICK-2.3 |/loMalliHee 3ajaHue,

TIpaKTHUeCKUM 3aHSITHSIM,
ceMHHapam

ITpopaboTKa JIeKIMOHHOTO

KonTtponbHas pabora,
Ornpoc Ha 3aHATUSIX,
PacueTHas pabora, TecT,
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Marepua’sa JK3aMeH
Wtoro
9 Cetu 1 cucTeMsbl ITpopaboTKa /IeKLIMOHHOTO 4 |IICK-2.3 |[JomallHee 3asaHue,
GecripoBOZIHOTO Marepuasna KomrmioneHT
pasrofoCTyIa. Vitoro 4 CBOEBPeMeHHOCTH, Orpoc
Ha 3aHATUSX, TecT,
OK3aMeH
10 CotoBble cUC-TeMbl [TpopaboTKa JIeKLIMOHHOTO 4 |IICK-2.3 |[JomallHee 3asaHue,
paauo-casizu (CCP). marepua’sa KomrioneHT
Vitoro 4 CBOEBPEMEHHOCTH,
KoHTposbHas pabota,
Tect
11 IIpuHLMIIBI 110- [TpopaboTKa JIeKLIMOHHOTO 2 |TICK-2.3 |[domallHee 3ajaHue,
CTPOEHUS CIIyT-HUKOBBIX | Marepuasa KomrmioneHt
CUC-TEM. Vitoro 2 CBOEBPEMEHHOCTH,
KoHTposbHas pabora,
Ornpoc Ha 3aHATHSAX, TecT
Wtoro 3a cemecTp 36
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Wtoro 72

9.1. TemaTnKa NpakKTUKHA

1. MHOroCTaHLIMOHHBIN [JOCTYN C YaCTOTHBIM U Bpe-MeHHbIM MeTOJaMH pa3je/ieHus KaHasloB.
CTpyKTypHBIe cXxeMbl MHOTOKaHambHbIX crucTeM ¢ UPK 1 BPK, ocobeHHOCTH (hopMHUPOBaHUS TPYIIIIOBBIX
CUTHAJIOB Y TIOCTPOEHUSI pa3fe/isioIIUX yCTPOUCTB. MexXayKaHalbHble TIOMEeXH.

2.  MHOroCTaHLIMOHHbBINA AOCTYN C KOZOBLIM pas/ie/ieHreM KaHaslioB. [IpUHIUITBI TeHepUpOBaHUs
Y CBOMCTBA OPTOTOHAJ/IbHBIX U MCEBOCTYYaiHbIX (IITYMOMOA00HBIX) MocaeoBaTebHOCTeN. [IporyckHas
CroCcoOHOCTb CCTeM MHOTOKAHAIbHOM CBsI3U. B-siHMe B3aMMHBIX TIOMeX Ha MPOMYCKHY0 CII0COOHOCTh
KaHarna.

3. Tlpeobpa3oBareny HelpPepLIBHBIX BEJIMUWH B LIU(POBOIM KO/,

4. OnryvMasbHBIM MpUeM B KaHajle C MOCTOSSHHBIMU TlapamMeTpaMu TpU Ha/IMuuu aJUTUBHOTO
6enoro ryma. KoppensiiiMoHHBIN TPUEMHUK, COT/IACOBaHHBIN (UIBTP.

5. CpaBHuUTesbHasg oOlleHKa noMexoyctorurBoct AM, UM, ®M curHanoB. OTHOCUTeNbHAas
(azoBast MoaysisALMs. BeposATHOCTD OIIMOKY TIPU TIpHeMe MHOTOTIO3ULIMOHHBIX CUTHAJIOB.

6. OHTpoONUs HEMPepPLIBHOTO UCTOYHUKA.

9.2. Borpochl Ha MPOpPadoOTKY JIEKIIHOHHOT0 MaTepHa’ia

7. CriocoObl KOJJUPOBAHUS U [IeKOAWPOBaHUS LIUKTMUECKUX KOZOB.

8.

9. CpaBHUTe/bHas OlleHKa TNomMexoyctoiuuBoctd AM, UM, ®M curHanoB. OTHOCUTe/IbHAs
(a3oBast Moy, BeposATHOCTD OIIMOKY TIPY TIPHEMe MHOTOTIO3ULIMOHHBIX CUTHAJIOB.

10. TIporyckHasi CroCOOHOCTb HeTpephIBHOTO KaHajaa C aAJUTUBHBIM OesbiIM TayCCOBCKUM
rymoMm, ¢opmysa IllenHoHa. Bo3MOXXHOCT 0OMeHa T0/10ChI TIPOITYCKaHHsI Ha MOIITHOCTb CUTHAJA.

11. TIpepgmeT OUCLIATIMHBI

12. YactoTHo- 3(ppeKTHBHBIE METO/bI MOAY/ISALUU.

13. ApguTvBHBIE W MYyJIBTUIUIMKaTUBHbIE TTOMexy. KaHas MHOrosyueBOro pacripoCTpaHeHUs
Pa/IMOBOJTH KaK GUIBTP CO CJIyUYaiiHO U3MEHSIIOIIUMUCS TTapaMeTpamMHu.

14. Meto/p! aHaIUTUYECKOTO0 U TeOMeTpHUUeCKOro MpeCcTaB/IeHys CUTHa/IOB U [IOMeX.

15. Cetm u cuctembl obOMmeHa wuHbopMalyein. Kmnaccudukaiys ceTel, KaHalOB, JIMHUM.
CTpYKTYpBbI CeTel.

16. KommyTarusi KaHa/l0B U KOMMYTaLlMs [TAKETOB: CPaBHUTE/IbHbIN aHa/Iu3.
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9.3. TembI 1aGopaTopHBIX padoT
[uknyeckue KoAbl XeMMUHIa
CrieKTpel UMITy/IbCHO-MOZY/IMPOBAHHBIX CUTHAJIOB
Kog c npoBepkoii Ha yeTHOCTH .LUK/IMYeCcKre KOJpbl.
CBepTouHbIe KOJBbI.
OpToroHanbHbIe KOJBI.
[Tpeobpa3oBaTenu HelpepHIBHBIX BeJTMUMH B [IU(POBOH KO
ATIIT u LTAIT
Cucrema CBSI34 C JieIbTa-MOAY/ISILIEN

17.
18.
19.
20.
21.
22.
23.
24.

9.4. TembI JJOMAIIHUX 3aJaHUN
AJAUTUBHBIE U MY/IBTUTTHKAaTUBHBIE TIOMEXH.
MeTo/ibl aHA/TUTUUECKOTO Y TeOMEeTPUUYEeCKOT0 TIPe/iCTaB/IeH sl CUTHAJIOB U TTOMeX.

25.
26.

10. KypcoBas padora
He npegycmorpeno PYII

11. PeiiTuHrOBasi cUCTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. Ban/bHbIE OLEHKH /Il 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — basibHbIe OIIEHKU /IJIs1 3/IEMEHTOB KOHTPOJIsSI

. . MakcrmanbHbIN
. MakcuManbHbBIN MakcuManbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©Gan 3a nmepuop,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
9 cemecTp
HomauiHee 3afaHue 4 4 12
KomrmoHeHT 2 2 4 8
CBOEBPEMEHHOCTHU
KoHTposbHast pabora 6 6 6 18
Onpoc Ha 3aHAITHSX
Ortuer 110 /1Ta60OpaTOPHOM 4 4
pabore
PacueTtHasi pabora 3 3
Tect 3 3
Wtoro makcumym 3a 20 24 26 70
Mepuoz,
JK3aMeH 30
Hapacrarouym utorom 20 44 70 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHOM TOUKH Ouenka
> 90% oT MakcuMaJibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcMManbHOW cCyMMBbI O6asioB Ha gary KT 4
Ot 60% 10 69% OT MakCcMMaabHOW CyMMBbI OasioB Ha aary KT 3
< 60% oT MakCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 2

11.3. IlepecueT cyMMBbI 0Q/I/IOB B TPAJULIMOHHYI0 U MEXAYHAPO/JHYI0 OLEHKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY TIpe/iCTaB/IeH B Tabmuiie
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11.3.
Tabnuna 11. 3 — ITepecueT cyMMbI 6a/IIOB B TPAJAULIMOHHYIO U MEXKIYHAPOHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBrieTBOpUTEHHO)

3 (YAOB/IETBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asos F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIHOHHOE 00ecreyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1uTeparypa
1. 1. Cuctemsl paguocssisu: YuebHoe nocobue / Akynuanues FO. I1., Beparapar A. . - 2015.
196 c. [DnekTponHbIH pecypc] - Pexxum mocTymna: http://edu.tusur.ru/publications/5854, cBoOOAHBI.
2. 2. Tankun B. A. IludpoBas mobunbHasi pafivocBs3b: YuebHoe mocobue st By3oB. ['pud
YMO / B. A. Tl'ankuH.- 2-e uzf. repepab. u fo1. - M.: Topsiuast tunus-Tenekom, 2012. - 592 c.: (YuebHoe
noco6ue) (Criel{uasbHOCTD JJ1s1 BBICIIMX YueOHBIX 3aBefieHni). (40 3k3.) (Hammuve B 6ubmoreke TYCYP
- 40 9K3.)

12.2. lono/siHMTE/IbHAS JIMTEpaTypa

1. 1. BonkoB JI. H. Cucremsbl nudpoBoii pagauocBsizu. ba3oBble MeToibl U XapaKTepUCTUKU:
YuyebHoe miocobue a1t By30B / JI. H. Bonmkos, M. C. Hemuposckuii, FO. C. IIIuHakoB. - M.: DKo-TpeH/[3,
2005. - 390 c.: (bubmoreka MTC & GSM). (42 3k3.) (Hanuune B 6ubamuoreke TYCYP - 42 3Kk3.)

2. 2. BepnHep M. OcHOBbI KOAMPOBaHUS: YueOHUK Ayist By30B: Ilep. ¢ Hem. / M. Bephep; nep.: /1.
K. 3uranrupoB. - M.: Texnocdepa, 2006. - 286 c. - (Mup nporpammupoBanus; VIII, 03). (49 3k3.)
(Hasmmume B 6ubmoteke TYCYP - 49 5k3.)

3. 3. Paguocucremsl niepeiaur HHGopMaluu : YueObHoe nmocobue 1yist By30B / B. A. BacuH [u ap.
]; pen.: U. b. ®enopos, B. B. KanmbikoBs. - M.: [opsiuasi ntuHusi-Tenekom, 2005, 471c., 50 3k3. (Hanuuue B
ounbmioreke TYCYP - 50 3k3.)

4. 4. T'apanun M.B., XypasneB B.U., Kynerun C.B. CucteMbl U ceTH nepejaud WH(OpMaI1K:
Yueb. nocobue ajis By3oB. — M.: Pagno u cBsizb, 2001. — 336 c., 9 3k3. (Hamuuue B bubmoreke TYCYP -
9 3K3.)

5. 5. Kpyk B.H., Tlonantononyno B.H., lllysanos B.I1. TejlekoMMyHHUKaLlMOHHbIE CUCTEMBI U
cetn: YuebHoe mocobue. B 3 tomax. Tom 1 — CoBpemenHble TexHonoruu/ Ilop pen. mpod. B.II.
[ITyBanoBa. — N3nm. 3-e, ucrp. u gomn. — M.: Topsuas nuHus —Tenekom 2005. — 648 c.: wn., 70 3k3.
(Hasmmume B 6ubmmoreke TYCYP - 70 3k3.)

6. 6. AkynmuauueB FO.I1., [Ipo3noBa B.M. COopHUK 3azau 1Mo Teopur WHGOpMaIuu. — ToMcK:
TI'Y, 1976. — 146 c., 113 3k3. (Hammuue B oubmioreke TYCYP - 113 3K3.)

12.3. YueOHo-MeTOfUUECKOE MTOCOOHe ¥ MporpaMMHoe obecreueHue

1. 1. KocMuyeckue CHCTeMBI CBs3M: YueOHO-MeTOAWYECKOe TocoOue [jisi TIPOBe/eHHUS
NPaKTUYeCKUX 3aHSITUNA U CaMOCTOsiTe/IbHOM paboThl ctygeHToB / AkymunuyeB FO. IT. - 2015. 200 c.
[SnekrponHsIii pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/5862, cBob6ogHbI#.

2. 2. Teopust U TexHWKa Tepejfaud MH(opMau : MeToauueckre yKa3aHHUsI TI0 TIPOBeJEeHUIO
nabopaTopHBIX paboT U OpraHU3aly CaMOCTOSTeIbHON paboThl cTyneHToB / HoBrkoB A. B., BepHrapar
A. C. - 2015. 48 c. [DnektpoHHbI pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/4978,
CBOOOIHBIM.

3. 3. TEOPUSA OJEKTPMUYECKON CBS3U: Yue6HO - MeToguueckoe Tmocobue s
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TIpOBe/IeHUs] 1abopaTOpHBIX PabOT U CAMOCTOSTENBHON pabOoThI CTYAEHTOB MO AMCIUIUINHE «Teopus
JeKTpuueckor cBs3u». / AkynuHuueB FO. I1. - 2015. 124 c. [DneKTpoHHBIM pecypc] - Pexxum pocrtymna:
http://edu.tusur.ru/publications/5860, cBOOGOIHBIH.

4. 4. MHorokaHanbHasg ILUQpoBas cucTteMa Trepefaun WHGopMaluu: YueOHO-MeToAUuUeCKoe
nocoOue 10 BBINOHEHUIO KypCOBOTO IIPOEKTAa pacyeTHOTO 3a/laHusl, CaMOCTOSTeNbHOW paboThl /
bepurapar A. C., AkymunuueB HO. II. - 2016. 41 c. [OnekTpoHHBIM pecypc] - Pexxum pgocTtyra:
http://edu.tusur.ru/publications/6583, cBOGOIHBIH.

12.4. Ba3bl AaHHBIX, HUH(OPMALIOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMBI
1. HayuHo-o6pa3oBarenbHbiii mopran TYCYPa - http://edu.tusur.ru/
2. bubnuoreka TYCYPa - http://lib.tusur.ru/
3. OnepanyoHHasi cucteMa Windows.
6. MathCad

13. MarepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
1. Aymutopus 432 paguorexHuueckoro kopmyca TYCYPa [isa mnpoBefieHUs [PakKTUUeCKUX
3aHATUM (OJVH KOMIIBIOTEp C JOCTYNoM B VIHTepHeT, BO3MOXXHO IpUMEHeHHe [1eMOHCTPaLiOHHOIO
Marepuasa). Paccuurana Ha ofjHy rpymmy.
2. Aynurtopus 406 paguorexauueckoro kopryca TYCYPa s npoBefeHus labopaTopHbIX paboT
(ZieBsITb KOMITBIOTEPOB C AOCTyIIOM B VIHTepHeT). PaccunTaHa Ha ofHy TpyIy.

bl S

14. ®oHpA O11eHOYHBIX CPe/CTB
DOH/I, OLIEHOYHBIX CPE/ICTB TIPUBEIeH B TIPU/IOKEHUH 1.

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHyu3aliuy U3yYeHUs JUCLUIIINHbI

OcHOBHasi peKOMeH/alisi CBOAUTCS K 00ecrieueHHI0 PAaBHOMEPHOW aKTUBHOM pabOThI CTY/€HTOB
Ha/l KypCOM B TeueHHe yueOHOro ceMecTpa.

[Tpu M3ydyeHUU Kypca CieyeT CTapaThCs MOHATH TO 00Ilee, UTo 00beAUHSIET pacCMaTpU-BaeMble
BOIPOCHL. B 4aCcTHOCTH, K/IHOUEBBIM SB/ISIETCS TMOHSTHME CJy4alHOrO MpOoLiecCa M ero Be-pOsITHOCTHOE
omnucaHue.

JIeKLIMOHHBbIE  3aHATUSI PEKOMEHZYeTCs TPOBOAUTH C TIPUMEHEHWEeM J1eMOHCTPaLMOHHOTO
MaTepuasia, Haripumep, C IeMOHCTpaLUel rpe3eHTalui

[MpakTuueckrie 3aHATHSS W JlabopaTopHble PpabOTBl TaKXKe >KeJaTeJbHO TPOBOAUTE C
WCTI0/Ib30BaHMEM MMEROIIUXCs Ha Kadezpe [JeMOHCTPAL[MOHHbIX MaTepuasioB. Vcrmonb3ys MMeroluecs
OpWIr'MHa/bHbIe TIPOrPaMMBI, PSiZi 3a/lad MOKHO BBITIO/IHATh JOMa. B 3TOM c/lydae B ayJUTOPHUH OCHOBHOE
BHUMaHWe KOHLIEHTPUPYeTCsl Ha MeTOAMKE MCI0/Ib30BaHusl YKa3aHHbIX MMPOrPaMM.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
CucremMsl pajuocBsa3u

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (ipodunb): Pajo3/1eKTPOHHBIE CUCTEMbI MepefAaYu HH(OPpMaLHU

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 5

Cemectp: 9

YueOHbIi 171aH Habopa 2011 roza

Pa3paboTumku:
— noueHT Kadenpsl PTC kad. PTC Bbepurapar A. C.

JK3aMeH: 9 cemecTp

Tomck 2017

CornacoBaHa Ha noprane Ne 7878 18



1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[NICK-2.3 | crioco6HOCTRIO TIPOBOJUTE ONTUMH3AL[HI0 JomKeH 3HaTb 0CHOBBI TEOPUU
painoCUCTeM repeaund WHGOpMaluu U (GYHKIIMOHUPOBaHUS
OT/ie/IbHBIX ee TI0JCUCTeM VMH(OKOMMYHUKALIMOHHBIX CUCTEM

niepeiaud UHPOPMAI[UH; OCHOBHBIE BUIBI
JeTePMUHHPOBAHHBIX U CJTyYalHbIX
CUT'HAJIOB, TIOMeX W KaHaJIOB CBSI3H, YMeThb
COCTaBJ/IATh UX MareMaThudecKre MoJe/in
TI0 TUTIOBBIM METOIUKaM U HUCTI0/Ib30BaTh
WX B pacyeTax; 3HaTb U yMeTh IIPUMEHSITh
Ha MPaKTUKe MeTo/[bl (HOPMHUPOBAHUS,
ripeoOpa3oBaHusi U 00pabOTKH CUTHA/IOB B
WH(POKOMMYHHKAI[UOHHBIX CHCTEMAX;
TIPUHLUITBI MHOTOKAHATbHOM Tepefjaun U
pacrpe/iesieHus1 UHPOpPMaLUu;
000CHOBAaHHO BBIOMPATh (YHKIIMOHATbHbBIE
O/I0KM CUCTeM U ceTell CBSI3U C yUeTOM
TpeOOBaHUM 37IeKTPOMAarHUTHOM
COBMECTHUMOCTH, TEXHOJIOTMYHOCTH,
yno6CcTBa U Ha/IeXKHOCTH KCIUTyaTaluy,
9KOHOMMUECKOU U CIIeKTPaJIbHON
3¢ddeKTUBHOCTY; ;

HomxeH ymeTs [ ncmons30BaTh
CTaHJAPTHbIE MMaKeThl PUK/IaJHBIX
TIPOTPaMM /IJIs1 PeIIIeHHs TIPaKTHUe CKUX
3a/lay; MPUMEHSITh Ha TIPaKTHKe OCHOBHBIE
TIO/IO>KEHUS] TEOPUU TTOMEX0Y CTOMUMBOCTH
JVCKPeTHBIX 1 aHaJIOTOBBIX COOOIIIeHH;
TIPONYCKHOM CITOCOOHOCTU JIMCKPETHBIX U
aHaJIOTOBBIX KaHa-JI0B; TI0/Ib30BaTbCsl
MeTO/IJaMH [TOMEX0YCTOMUMBOTO U
CTaTUCTUYECKOTO KOJMPOBAHHUS;
OCYIIeCTB/IATh pacyeT WM 000CHOBaHHBIH
BLIOOD 3HAUEHM ITapaMeTpOB
(bYHKI[MOHATBHBIX OJIOKOB CUCTEM CBSI3U Ha
OCHOBe pe3y/IbTaTOB aHa/iri3a TpeOoBaHUI
K KaueCTBY TPe/[0CTaB/IsSIeMbIX YCIIVT,
CTpPeMsICh K UX TeXHUKO-9KOHOMUUECKOMH
OINTUMM3ALUH; ObITh TOTOBBIM OCBaHBaTh
TIPUHLUIBI pabOThI, TEXHUYECKUe
XapaKTePUCTUKU U KOHCTPYKTHUBHbBIE
0CO0OeHHOCTH HCTIOMB3yeMOT0
000pyI0BaHuUs U CPE/ICTB Tiepeaun
WH(OPMaLH, OCYIIeCTBSITb UX
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peXXumax. ;

TeXHUUEeCKY0 SKCIUTyaTalHo. ;
HokeH BnazeTs [ crielinaibHOM
TepMHUHOJIOTHEH; IMeTomaMu pacueTa
CTaTUCTUYECKUX U MH(OPMAIIMOHHBIX
XapaKTepUCTUK COOOIIeHnH, CUTHAJIOB U
UX 1peoOpa30BaHUM B 3/IEKTPUUE CKUX
L[eTIsIX ¥ yCTPOMCTBaX 00paboTKY;
METO/IJaMH pacueTa OCHOBHBIX ITapaMeTPOB
YCTPOWCTB U CUCTEM, UCITO/Ib3yeMbIX B
CucTeMax pa/[MOCBSI3U B TUTIOBBIX

OO1mye xapakTepUCTHUKHU TOKa3aTeseld U KpHUTepHeB

TipYBeZieHbl B TabmuLe 2.
Tabsura 2 — OO61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHIA T10 Taram

OLlIeHMBaHHA KOMHETEHL[I/Iﬁ Ha BCeX JTallaX

TToka3zarenu u
KpUTepuu

3HaThb

YmeTb

Bnangets

OTMMuHO (BBICOKMM
YPOBEHD)

Ob6nagaer (hakTHUe CKUMU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
u3yJaeMoii 0bmacTy c

OO6naaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpebyeMbIX /ISl Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOZIUT OLIEHKY,
COBEPILLEHCTBYET elCTBUS
paboThI

TIOHUMaHHEM T'DaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT ¢akThl, MpUHLIUIE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a

YPOBEHb)

TIPOLIeCChI, 001IHe
TIOHSITHS B TIpe/ieiax
r3yuyaemoii obsactu

MpaKTUueCKUX yMeHHUH,
TpeOyeMbIX /JIs pelleHust
orpeie/ieHHBIX MpobeM B
obacTy ucciefoBaHus

3aBepIlIeHKe 3a/1au B
WCCJIeIOBAHUH,
TIpPHCITOCab/IMBaeT CBOe
TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
peliieHny nipobiem

YnoBneTBopUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6aaeT 0CHOBHBIMHA
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCThIX
3ajau

PaboraeT nipu ripsiMmomM
HaOJTFOIe NN

2 Peanu3anus KOMIeTeHI[UH

2.1 Kommnerenuus ITCK-2.3

[TICK-2.3: crocoOHOCTbIO TIPOBO/UTL OMNTHMH3ALMI0 PAaJUOCHCTEM Tiepefiaud WHGOpMAI[UU U
OT/le/IbHBIX ee TOACUCTEM.

[nist bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMbIe CPeZICTBA OLeHUBAHUS

vH(hOopMaI[1i; OCHOBHEIE
BU/IbI
JleTepPMHUHUPOBAHHBIX U
Cy4yaliHBIX CUTHAIOB,
ToMeX U KaHaJioB

MpaKTUYeCKUX 3a-71ay;
yMeTb MPUMEHSITh Ha
MpaKTHUKe OCHOBHbIE
T10JI0)KEeHUSI TeOpUHr
MOMeX0yCTOMUYMBOCTH

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve OCHOBBI TEOPUU VICITI0/Ib30BaTh MeTOo/laM1 pacueTa
3TaroB (YHKIMOHMPOBaHUS CTaH/lapTHbIE MaKeThbl CTaTUCTUYECKUX U

paZiioTeXHUYe CKUX MIPUK/IQ/IHBIX TIPOTPaMM | UH(OPMAI[MOHHBIX
CUCTeM Tepejjaur [/l peleHus XapaKTepUCTHK

COOOIIIeHNH, CUTHA/IOB U
MX rpeoOpa3oBaHuii B
9/IEKTPUYECKHX TIEITsAX U
ycTporcTBax 00paboTKy;
MeTOZIaMH pacyeTa
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ucnoss3yemselx B PCIIN.
YMeTb COCTaB/IATh UX
MaremaTuJecKre MOJesTi
TI0 TUTIOBBIM METOZMKaM U
HCTIO/b30BaTh UX B
pacyeTax; 3HaTb U yMeTh
TIPUMEHSITh Ha TIPAaKTHKe
COBpeMeHHbIe MeTO/ibl
dhopmupoBaHus,
npeoOpa3oBaHus U
00pabOTKH CUTHA/IOB B
3/IeKTPUYeCKUX LIeMsiX U
yCTPOUCTBAX; 3HAaTh
TIPUHIUTIBI
MHOTOKaHa/TbHOU
nepefiauu U
pacripefiesieHUst
vHopMaLu.

JVCKPETHBIX U
aHaJIOrOBbIX COODIIeHNH;
TIPOTYCKHOM CTIoCOBHOCTH
JVICKPETHBIX U
AHAJIOTOBBIX KaHAJIOB;
YMETb TI0/Tb30BaThCSI
MeTozlaMU

TIOMeX0y CTOMYHMBOTO U
CTaTUCTHUYECKOTO
KOZIMDOBAHUSI. YMeThb
pa3pabaTkiBaTh
CTPYKTYpHbBIE U
(GYHKLMOHA/IbHBIE CXEMBI
COBPEMEHHBIX LITUPOKO-
TIOJIOCHBIX CHCTEM
PaZMOCBSI3N.

OCHOBHBIX ITapaMeTpOB
YCTPOUCTB U CUCTEM,
ucronb3yeMbix B CP B
TUTIOBBIX peXXUMaX.

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;
 JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* [loaroroBka K
9K3aMeHy;

* [IpakTuueckue
3aHATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka K
9K3aMeHy;

* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Wcnons3yemblie
Cpe/CTBa
OLIeHUBaHUs

* KoHTposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* JloMaliiHee 3a/laHUe;
* Oripoc Ha 3aHATHUSIX;
e OK3aMeH;

* PacueTHast paboTa;

¢ Tecrt;

* KoHnrposnbHas pabora;
* Otyet no
naboparopHoii pabore;
 [lomaliiHee 3a/jaHue;
* Onpoc Ha 3aHATHUSX;
* ODK3aMeH;

* PacuertHasi paboTa;

* Tecr;

* Otyet no
naboparopHoii pabore;
* JlomalliHee 3a/laHue;
* DK3aMeH;

* PacueTHasi paboTa;
* OK3aMe€H;

* OK3aMeH; * 3JK3aMeH;
dopMy/nvMpoBKa T[0OKasaTesieldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHL[MM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iu M KpUTEPHUM OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
OT1/muno * 3HaeT paLMOHaJ/IbHbIe * yMeeT UCII0JIb30BaTh * CcBOOOJHO BrIafieeT
(BBICOKUI YPOBEHB) | METO/LI U arOPUTMbI palMoHa/IbHbIe METOLI M | PaljiOHaILHBIMUA
ONTUMH3aLIUN aJIrOPUTMBI MeTo/laMH U
pPaZiuoCHUCTeM Mepeaur ONTUMH3ALUU aJrOpUTMaMH
vHbOpMaIu U pPaZiMoCUCTeM Tepeauun OTNTUMH3ALUH
OT/le/IbHBIX ee vHdopMaIuu u paguoCUCTeM Tiepefiaun
TO/ICUCTEM; OT/le/IbHBIX ee vHbopMaIuK U
MOZICUCTEM; OT/le/IbHBIX ee
MO/JICUCTEM;
XOPOLHO (6830BBII71 * 3HaeT OCHOBHEIE ®* MOXKeT UCII0J/JIb30BaTh * BJlaJeeT OCHOBHLIMU
YPOBEHb) MeTO/bl U a/ITOPUTMBI MeTO/bl U aJIFCOPUTMBI MeTOo/laMH U
21
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ONITUMU3ALNN
pajuoCHCTeM Tepeiaun
vHdopMaluu 1
OT/Ie/IbHBIX ee

OTITUMU3ALNN
paJuoCKCcTeM Tepeaun
vHdopMaIuu u
OT/Ie/IbHBIX ee

aJIrOpUTMaMu
OITUMM3ALIUU
pajurocucTeM Tepesjaunt
vHopMaLu U

TIOJICICTEM;

paJuoCHCTeM Tiepeaun

HOACUCTEM, HOACUCTEM, OTJeNbHBIX ee
IIOCUCTEM;
YIOBNIETBOPUTE/IBH | * HMeeT TIpe/iCTaB/ieHde | ¢ CII0Ccob0eH Tof * UMeeT IpejcTaBeHle
0 (IIOpOroBeIi 0 MeTOoZlaX U alrOPUTMax | HalO/IogeHrueM 00 OCHOBHBIX METOZIaX U
YPOBEHb) ONTHMM3alHU UCTI0/Ib30BaTh aJIropuTMax
paJuoCUCTeM Ilepesadyun palyoHaIbHbIE METOABI U | ONTUMU3ALUU
vHbopMalu U QJITOPUTMBI paguocucTeM repenadn
OTJIe/ILHBIX ee ONTHUMU3ALINU vHbopMaIuu U

OTAe/IbHBIX ee

MH(pOpMaLuK U
OT/le/IbHbIX ee
TIO/ICHCTEM;

TIO/ICUCTEM;

3 TunoBbie KOHTPO/IbHBIE 33/JAHUA
st peanu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 0OyYeHUs] UCIIOJB3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHusI WK MHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JesITeIbHOCTH, XapaKTepU3yHOIIMUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpOLiecce OCBOEHHs
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 TecToBble 3agaHusA

— 1. TecToBbIif KOHTPO/Ib TPOBOAUTCS IO BCeM pa3fenaMm [JUCLUIUIUHBI [1], a WMeHHO:
MareMaTrueckie MOJeM CUTHAJIOB U TioMex IIpeoOpa3oBanusi curHanoB KoaupoBaHHWe KaHaja
KogupoBanue wuctouHuka [emoaynsiys 1UdpPOBbIX CUTHAAOB MHOrokaHajqbHasi —repefaya |
MHOTOCTAHLIMOHHBIN JOCTyM [IpUHLIUIBI TOCTPOEHUs ceTell 3/1eKTpocBsi3u Beero nmeercs 163 TeCTOBBIX
Borpoca. [IpumMep TUMOBBLIX BOMPOCOB /sl TECTOBOTO KOHTPOJS MO pasfieny «/leMoaynsiiusi 1udpoBbIX
curHanoB»: 1. B korepeHtHoi CIIMN reHeparopel Hecyleil B mepefaTyvke U TPUEMHUKE JOKHBI
00/aath TakoM CTaOMIBHOCTBIO, UTOOBI (ha3bl BblaBaeMbIX KosieOaHWM He pacxXOJWIUCh 3aMeTHO B
TeueHHWe {MMITy/bCa, CeaHCa CBS3M, HECKOJbKUX COTeH UMMY/AbCcoB}. 2. HekorepeHTHOW Ha3blBaeTCs
cucTeMa Tiepefiaui UH(OPMaLMK, B KOTOPO OXKU/laeMble 3HaUeHHs HaualbHbIX (Pa3 BCcex MPUHUMAaeMbIX
VMITy/IbCOB  {M3BECTHBI, HEU3BECTHBI, OLIEHUBAIOT B Tipouecce rmipuema}. 3. B {korepeHTHOH,
HEKOTepeHTHOU, vacThuuHokorepeHTHo#} CIIM mnpuem ouepeAHOr0 MMIY/IbCa pacCMaTpUBAaeTCs Kak
TpyUeM CUrHajza C U3BeCTHOM HauanbHOW (ha3oii. 4. B {KorepeHTHOH, HeKOTepeHTHOM, YaCTUUHO-
korepeHTHOW } CIIM mpuem ouepefHOro MMIy/bCa pacCMaTpUBaeTCs Kak MpHUeM CUrHaja Co Cay4yailHOU
HauasbHOM (ha30i, paBHOMEPHO pacrpeziesieHHON B nHTepBasie 0—21. 5. BruTOBast BEpOATHOCTH OITMOKH Ha
BBIXO/Ie 1IeMO/Iy/IITOpa B ABOUUHOM KorepeHTHOM CITV npy Hamuuuu afifUTUBHOTO 0eJIoro IryMa 3aBUCHT
/UL OT: 1) BeJIMUMHBI pa3HeCeHusl HeCyIUX YacTOT CUMTHAJI0B, COOTBETCTBYIOLMX cuMBoiaMm 0 u 1; 2)
OTHOLIIEHUS] aMIUIMTYJ, TI0JIe3HOTO0 CUTHajia U 1iyMa; 3) OTHOLUEHWSI SHePrMM Pa3HOCTHOTO CUTHala K
CHEeKTPaJbHOW TJIOTHOCTA MOLIHOCTH 1yma; 4) OTHOLLUEHUsS] SHepPruil CUrHajioB, COOTBETCTBYIOLLIMX
cumBosiaMm O u 1. 6. TToMexoyCTOMUMBOCTEL TIPU KOPPEJISILIMOHHOM TpHUeMe oripefiesisieTcs: 1) BeTMUMHOU
OTHOLLIEHUS] CPeJHUX MOLHOCTel CWrHaza M MOMeXy Ha BXOZie MpUeMHUKAa B I0/I0Ce CUrHana; 2 )
MOIIIHOCTBIO CUTHasia Ha BXOZie TIPUEMHUKA; 3) MOIIIHOCTBIO IIIyMa Ha BXO/le MPUEeMHUKA; 4) OTHOILIEHUeM
MOILIHOCTH IIIyMa Ha BbIXOZle TIPUEMHMKA K MOLLHOCTH IiIyMa Ha BxoZe. [Ipumep TUIOBBIX BOMIPOCOB /IS
TeCTOBOTO KOHTPO/sSi MO pa3feny "MHOrokaHaibHas Tiepefiada M MHOTOCTAaHLMOHHbIA fgoctyn” 116.
Heobxomumoe yc/ioBHe BO3MOXKHOCTH JIMHEMHOTO pa3fie/ieHds KaHalbHBIX CHUTHA/OB 0e3 B3aWMHBIX
noMex B MHOrokaHajbHOW CITU: 1) curHasbl JO/DKHBI ObITH aHA/IOTOBBIMU; 2) CUTHAJIbI JJO/DKHBI OBITh
JMMHEeWHO He3aBUCHUMbIMHU; 3) CHUTHa/lbl JO/DKHbI ObITb LUGPOBBIMU; 4) CUTHAbl AOJ/DKHBI OBITH
cnyvaiiHeiMi.  117. CunxpoHu3anusi He TpeOyercs: 1) B MHorokaHanbHeix CIIM ¢ BpeMeHHBIM
pasjeneHueM KaHajioB; 2) B MHorokaHaibHbix CIIM ¢ KoJoBBIM pa3jeneHuWeM KaHajloB. 3) B
MHOTOKaHa/bHBIX 1[M¢poBbix CIIM c 4acTOTHBIM pasfie/ieHHeM KaHajloB; 4) B MHOTOKaHATbHBIX
aHasioroBeix CIIM ¢ yacTOTHBIM pa3feneHveM KaHasioB. 118. OpTOroHaqbHOCTh KaHaJIbHBIX CUTHAI0B
HeoOxomuma: 1) [/ yMeHbIlleHUs TpeOyeMOM T0/IOChI uacToT; 2) [Jis YIpPOIIeHUsT yCTPOHCTBA
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pasziesieHUs] KaHajuoB; 3) /U YBeJMYeHHs OTHOILUeHWS CUTHal/IIyM; 4) A/ yBeIU4eHUs CKOPOCTH
nepegaun uHbopmarmu. 119. Tlpu ymioTHeHMM KaHanoB B cucteMe ¢ BPK wucnonb3yror: 1)
MYJIBTUTITIEKCOP; 2) Habop Mo0CcoBBIX (UILTPOB; 3) 010K reHeparopoB N rapMOHHUECKUX KojiebaHUM 1
cMmecureniedd; 4) 610k N reHepaTopoB OPTOTOHAbHBIX JBOWYHBIX MocienoBatenbHocTe. 120. Ilpu
yIIoTHeHNHM KaHazmoB B cucreMe ¢ YPK wucnosme3ytor: 1) mysbrumsiekcop; 2) HaboOp IOI0COBBIX
¢unbTpoB; 3) 610K reHepatopoB N rapMoHMUeCKUX KosiebaHuii u cmecuTteseit; 4) 60k N reHepatopoB
OPTOTOHAJ/IbHBIX [IBOUYHBIX MOCaAeA0BaTenbHOCTeN. 121. OTanuMTeIbHOE CBOMCTBO CUHXPOCHTHasa: 1)
OH T[epUOANYECKU TIOBTOPSIETCS; 2) HaudadbHbId M KOHEUYHbIM CHMMBOJIBI COBIAJAOT; 3) HE MOXKET
TMOSIBUTHCS B MH(OPMALIMOHHOM 0C/1e/10BaTeIbHOCTH.

3.2 TeMbI JOMAIIHUX 3aJaHHN

— 1) [uckpetu3aiysi HempepbiBHBIX curHanoB, AIIIT u LIAIL. 2) JluHeliHble OrOuUHBIE KOJPBI,
Kozibl XamMmuHra. 3) Linknnueckue Kozel, kogsl BUX . 4) CkopocTh nepesaur uHpopmaruu. [IponyckHas
CIOCOOHOCTh KaHama. 5) M30BITOYHOCTE M KOJWPOBaHWE B KaHasmax 0Oe3 momex. 6) [emomymsius
LM(pPOBBIX CUTHANOB. 7) MHorocraHiuoHHbIM focTymn. Tunosble 3agaur)K 1. CTyneHT MOXKeT MOMy4UTh
3aueT c BeposTHOCTbIO 0,3, He rpopaboTaB Bech MarTepuas, U € BeposiTHOCThi0 0,9, mpopaboTaB Bech
Marepuan Kypca. Kakoe konvuecTBO WMH(OpPMaLMM O TOATOTOBIEHHOCTH CTYJEeHTa K 3adeTy MOKHO
TIOJTYUMTh T10 J@HHBIM O pe3ysbrarax cgauu 3aueta? B cpesHem 90% CTyzmeHTOB rOTOBBI K CZjadye 3auvera.
2. [orpemHocTh (ha3omeTpa pacrpeziesieHa HOpMa/lbHO CO C.K.0. 3°. HailTu Koim4ecTBO MH(OPMaLUH,
0/Iy4yaeMoi Npy U3MepPeHrH 3HaueHUs] Haua/bHOW (pa3bl pajuOCUrHaa, ecid OHa MOXKeT C OJMHAKOBOU
BEPOSTHOCTBIO TIPUHSATH Jit000e 3HaueHue. 3. BBIUMC/IUTD TPOMYCKHYI CHOCOOHOCTH CTaHJApTHOTO
TesiehOHHOTO KaHana c monocoit (0,3 — 3,4) k['1, ecm 11ym B KaHasie Gesiblii rayccoB, a Jjist obecrieueHust
TpebyeMoro kauectBa npuéma HeoOxoauMo uMeTh Ab. Kak M3MeHWTCS 3TO OTHOILEHWEe TpY TOW ke
TIPOM3BOAUTETLHOCTA MUCTOUHUKA, €C/TM CY3UTh Tojocy KaHajna Ao 0,8 k['i? 4. CooOlijeHre Ha BBIXO[e
MCTOYHMKA 0e3 mamMsiTh COCTOMT U3 OyKB, MpUHUMaKOLMX 3HaueHre A u B c BepositHocTsimu 0,7 u 0,3.
[TpousBectn kKoaupoBaHWe 1o Metoay llleHHOHa-PaHO OT-ZenbHBIX OYKB, /BYX- M TpexOyKBeHHBIX
6nokoB. CpaBHUTH KOABI 10 UX 3¢ ¢dekTrBHOCTH. 5. COCTaBUTh KOZIOBYIO Tab/IuIly, OTpesie/IuTh KOZ0BOe
pac—CTOsIHME YW BBIUMC/IUTh MHUHUMAa/IbHOE 3HaueHWe W30BITOUHOCTH 3-pa3psaHOrO JBOWMYHOTO KOJa,
YZIOBJIETBOPSIIOIIET0 TPeOOBaHMSAM: a) KOZ, COAEP)KUT MaKCHMaslbHOe KOJIMUeCTBO KOJOBBIX CJIOB; 0) Ko7
oOHapy’)KMBaeT BCe OAHOKpaTHbIe OLIMOKH; B) KOZ WCIPaB/IsSeT BCe OAHOKpaTHbIe OLIMOKHU. [ToCTpoUTH
reoMeTprYeCKre MOZe/Y I0/TyUYeHHbIX KOZIOB.

3.3 TembI ONIPOCOB HA 3aHATHAX

— 1. B uem cwmbic pa3HeCcEHHOro npuéma CUrHajoB U Kakue BHU/Ibl pa3HeCeHusi Bbl 3HaeTe? 2.
UYTo M3MeHUTCs, ec/lM IIpU ONpefie/leHHH BceX HH(OPMALMOHHBIX IOHATHN H3MEHUTb OCHOBaHUe
norapudma? [ToBnusieT i1 5T0 Ha OCHOBHbIE pe3y/bTaThbl, KOTOphIe aéT Teopus uHpopmauuu? 3. KakoBo
Ha3HaueHWe KOJUpPOBaHMWs B KaHane 6Ge3 momex? 4. UeMm Xopoul WM TUIOX MCTOYHUK HMH(OPMaLUH,
obnajarouMii 60sbILION 3HTpoNMer? 5. MO)KHO Jid TIpU TIOMOILM B3aWMHON WH(OPMaLU WU3MepsiTh
CTeleHb 3aBUCUMMOCTH C/lyyalHbIX BeJWUMH U ? Eciu 370 Tak, TO 4eM 3TO Jydllle OL[eHKU CTeleH!
3aBHCUMOCTH TPH NMOMOIIY K03 dULieHTa KOppesIsiuu?

3.4 DK3aMeHaLIOHHbIEe BOIIPOCHI

— 1. Nndopmanus. Kanan cesasu. Jlunus cBsisu. 2. [JMCKpeTHble M LU(POBbIE CHUTHAJNBI, WX
cTatictuyeckoe omnucanue. 38. Kop, andaBut Koja, 0CHOBaHUe Kofia. JIMCKpeTHBINM CUTHa, KaK KoZioBast
kKoMOuHaius. 39. AJJUTUBHBIE U MY/IBTUITUKaTHBHBIe TToMexy. HopManbHbIi Oenbiit mym. 40. MeTozbl
a@Ha/IMTUYeCKOro Y TeOMeTPUUYeCKOro IIpeZCTaB/eHUsi CUTCHAJ0B U IIOMeX. OHeprud CUTrHajoB U
paccTosiHUe MeXAy HUMH, He3aBUCHMMOCTb U OPTOrOHAa/AbHOCTb CUTrHaioB. 41. Mogens cucTeMsbl
niepesiaur uHbopmaiuu. 42. OCHOBHasi TEPMUHOJIOTHS B 00/1acTy 1poBoit cBsi3u. 43. OCHOBHBIE ITAITbI
nipeoOpa3oBaHus CUTHasa B LIU(POBLIX cucTeMax CBsi3u. 44. [lucKpeTH3alysi BO BpeMeHH HelpepbIBHOTO
curHaja. BoccraHOB/ieHHe HeIpepelBHOIO CUrHasa u3 AuckpetHoro. IIlym pauckperusanmu. 45.
Mopaynsiiyst UMITy/TbCHOM Hecyllell HerpepbiBHBIM curHasioM. AVM, IIINUM, BUM, Buj criekTpos. 46.
ATIIT u OATI. OcHOBHBIE XapaKTepPUCTUKY, LIYM KBaHTOBaHUsA, KOMIIaHAVpoBaHue. VIMITy/IbCHO-KO0Bas
moaysisitys (MKM), ocHoBHOU 1jdpoBoi curHas. 47. KonudyecTBo UHGoOpMalvy, eAUHULbI U3MepeHuUs,
coricTBa. CobcTBeHHasi MHGOPMa-1[Usi, SHTPOITHS, U30BITOUHOCTb. 48. DHTPOMUS TMOC/IEI0BATETLHOCTU
CUMBOJIOB. YCJIOBHAsi SHTPOMUS, V/e/bHasi SHTPOMUs, U3ObITOUHOCTh U TIPUUMHBI ee TosiBlieHHUs. 49.
Cpegnsis B3aumHasg uH(popmauysa. CKOpPOCTb CO37laHUs, CKOPOCTb Iepefiayd U CKOpPOCTb IOTepu
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uHpopmaruu. TexHuueckass CKOpoOCTb Tmepefaud uHpopmauuu. 50. VH(opmanus B HelpepbIBHBIX
curHanax. /JuddepeHiyanbHas SHTPONUS HENPepbIBHO-TO OTCUeTa. YCIOBHas AuddepeHLMaabHast
saTpormst. 51. IIpomyckHas crlocoGHOCTh AVCKPETHOTO KaHasa CBsi3W, ompefeneHue. [IpomyckHast crio-
COOHOCTh JBOMYHOTO CHMMETPHUYHOrO KaHaja. IIporyckHas CriocoOHOCTh HerpepbIBHO-TO KaHaja.
OHepreTuueckas ¥ 4yactotHas 3¢dekTrBHOCTL. 52. CornacoBaHue KaHalaa C UICTOUHMKOM WH(MOpMaIuu.
Kop, andasur kopa, ocHoBaHue koja. Kmaccudukauys kopos. KogupoBaHue uctouHvka. Teopema
[ITlenHoHa fyi KaHa-nMa 6e3 momex. DddeKTUBHBIE KOAbI, MPUHIUILI 3P(PEeKTUBHOTO KOAUPOBaHUSA. 53.
Kon Xaddmana, npuMep KoaupoBaHus andaBuTa U3 4-Xx CUMBOJIOB C BepossiTHoCTsMH (1/8, 1/8, 1/4, 1/2),
M30BITOUHOCTb U 3(hPEKTUBHOCTh 70 U Tociae KoaupoBauus. 54. Kox IllenHona - daHo, mpumep
KOAUpOBaHUsS andaBuTa W3 4-X CUMBOJIOB C BepositHO-ctamu (1/8, 1/8, 1/4, 1/2), u306BITOUHOCTH U
3¢ deKTUBHOCTE /10 U mocje KogupoBaHus. 55. Cxkatve uHdopmaiuu. AnroputMm Jlemmnena —3uBa. 56.
KopupoBanue B KaHase C momexamd. IIpsiMasi U oOpaTHasi TeopeMbl O KoAMpoOBaHUH. OCHOBHBIE
TIPUHLIMIIBL TIOMEX0yCTOMUMBOTO KoaupoBaHus. Kiaccudukaiusi kofoB. 57. JInHeliHble O/0UHbIE KOZBI.
leomeTpuueckoe Tipe[cTaBieHne Kofa. KopoBoe paccTosi-HHe, KpaTHOCTb OOHapy)KWBaeMbIX WU
UCTpaB/sieMblx omMOOK. 58. JIuHeliHble O/I0YHBIE KOJBI C OAHOKPAaTHOW TIPOBEPKOW HA UETHOCTb.
CuH/IpoMHBIe U TIPOBepOYHbIe COOTHOLIeHUs. Cxema Kojiepa U Aekoepa 59. JIuHelHble 6110UHbIe KOZBI C
IIPOBEPKOM Ha 4eTHOCTb. [IponsBoasias u npoBepoyHas MaTpuLbl. IIprBesjeHre K KAHOHUUE CKOMY BUZY.
Ornpeziesienre KofoBoro pacctosinus 1o marpuiaM G u H. 60. Kog Xemmunra. CpoiictBa. CTpyKTypa
TIPOU3BO/ALLIEN M MPOBEPOYHOU MaTpull. CHU-cTeMaTthueckuit ko XsmmuHra (7,4). Kozep u gekogep. 61.
HepaBenctBo XsmmuHra. Ero ¢usmueckuii cMbicl M 3HauyeHWe B TeOPUM KOAUPOBaHUsA. 62.
OpToroHasibHble U OMOpTOrOHa/bHBIE KOAbl. Marpuiia Ajamapa. 63. Ilukmuueckue kofpl. OCHOBHBIE
cBoticTBa. [TomMHOMUaMbHOE TIpe/iCTaB/ieHue, TIPOU3-BOSIINNA U MPOBEPOUHBINA TTOMMHOMBI. TpeboBaHus
K IIPOU3BOJSALLIEMY IMOMHOMY. 64. LIuknnyeckre Kofbl. AJITOPUTMBI KOAUPOBAHUA LIUK/INYECKOIO KOZa,
cxeMa Kofiepa CH-CTeMaThUuecKoro Koza. 65. AJITOPUTM [eKOAWPOBaHUS LMK/IMYECKOro Koja, Cxema
Jlekoziepa LIMK/IMYyeckKoro koga. 66. Luknnueckue koabl X3MMmuHra, koael bBUX. 67. CBepTouHble KOZBI.
OCHOBHBIe CBOMCTBA, TIPOU3BO/ISALLME TTOTMHOMBI, TIPUMeEP KOoZiepa CO CKOPOCThIO Kojia 1/2. 68. IToHsiTHe 0
MaTPUUHbBIX, KaCKa[HBIX U TypOokogax. 69. Vcronb30BaHWe KaHasa repecrpoca. Buibl oOpaTHOM CBsSI3U.
OmnpesienieHre BeposITHO-CTel OIIMOOK Mpu paboTe fAekofiepa B peXkrMe OOHapy)KeHHsi OIIMOOK Tpu
He3aBUCUMBIX olOKax. buroBasi BepossitHOCTh ommbku. 70. OnpesesieHre BepOSTHOCTeH OMIMOOK TIpU
pabote Zieko/iepa B pe)KMMe HCIpaB/ieHUs OIIMOOK TMpU He3aBUCUMBIX OIIMOKaX. BUTOBasi BEPOSITHOCTD
ommbku. 71. Moaynsiysi rapMOHUYECKOW Hecyled 1udpoBeiM curHasioMm. AM, UM, ®M, otHOCH-
TenbHast wiu JguddepeHumansHas M (ODPM). TlpuurvHa ee mnpuMeHeHus. 72. Mogynsius
rapMOHHYECKOW HeCyllleld aHanoroBelM curHaioM. AM, UM, @M, ogHono-nocHas AM (AMOBII). Bug
CTIeKTPOB  MOJAYIMPOBAaHHBIX CUTHAJIOB M TIoJoca 4actoT, TpeOyemass [ mepejauu. 73.
MHOronosvLMoHHble MeTOAbl MOAY/IALMM U TIPUYMHBI WX [pUMeHeHUs. 74. MeXCUMBOJIbHas
vHTep(depeHLUs U METO/IbI ee yCTpaHeHUs. MoJy/sLusi OPTOrOHa/Ib-HbIX HECYLUX LIU(PPOBLIM CUTHATIOM
(opTOroHasIbHBIE YACTOTHO-pa3feneHHble curHaibl, OFDM). 75. Kommnpomuccel mpd MCHO/Ib30BaHUU
MOZY/ISILIUM Y KOAUPOBaHMUS, 1[eJid pa3paboTurka CUCTeM CBSI3U, XapaKTepPHUCTUKA BEPOSITHOCTH TOSIB/IEHUS
OImMOKHM, MUHMMaJIbHAsl IIM-PYUHA TMOJI0Ckl 10 HaiikBucty, Teopema llleHHOHa-XapTivd O TPOMYCKHOM
crocobHO-CTU KaHajna. 76. IlepemexeHue (MHTEP/IMBUHI) CHMBOJIOB, LieJld U MeTOZAbI TIPUMeHeHHsI.
BapuaHTel TO-cTpoeHUsi miepeMexxutesnieid. 77. CkpembnvpoBanue. llemn mpumenenus. Iloctpoenue
ckpeMbsiepa Ha 6a3e peKypcuBHO-rO 1udpoBoro ¢uibTpa. 78. MHOXKeCTBeHHbIN JOCTYIl C YaCTOTHBIM
paszie/leHMeM  KaHa/loB. JIOCTOMHCTBA U  HeJO-CTaTKW, MeXK[yKaHa/bHble HCKaKeHus. /9.
MHoOKeCTBeHHbIM [IOCTYIl C BpPEMEHHbIM pa3jefeHreM KaHaloB. [OCTOMHCTBA U HeNO-CTaTKH,
MeXXayKaHanbHble UCKakeHUsi. 80. MHO)KeCTBeHHbIM [JOCTYI C KOJOBBIM pasfie/ieHMeM KaHajoB. 81.
Pacimpenue cnektpa. Ilpsmoe pacimpenve (Metog npsiMoil nocrefoBarenbHOCTH). 82. Pacimmpenue
criekTpa. MeTobpl IPOrpaMMHOM CKauKooOpa3HO# repecTpoiKy YacToThl. 83. OpTOroHasbHOE YaCTOTHOE
yrotHeHue KaHanoB (OFDMA) 84. emoayssityst MGPOBBIX CUrHaioB. KoppensiuoHHbIN NPUeMHUK 1
cornacoBaHHbeI unbTp. 85. Hdemopynsuus 1udpoBbiX curHasoB. KorepeHTHOCTH (CHH(bA3HOCTB).
KorepeHTHbIe, KBa3UKOrepeHTHbIEe U HeKorepeHTHble cucTeMbl. CuHXpoHM3anus. 86. Ilpvem curHanos B
YCJIOBUSIX MHOTOJIyueBOCTH. MeToabl 0O0pbOBI C MHOTO/MyueBOCThIO. 87. PaauopeneliHbie JTWHUU.
PeTpaHcnsius v pereHeparjysi CUrHasIoB.

3.5 TeMbl KOHTPOJILHBIX PadoT
— 1) MaremaTuueckoe OINKWCAHWEe CUTHAJIOB M ToMeXx. 2) KopgupoBaHWe MCTOYHMKA. 3)
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KoaupoBanue kaHana. 4) leMoay/siiusi U pereHepaiiysi LM$poBOro cUrHasna

3.6 TembI pacueTHbIX padoT

— Tembl pacueTHbix pabot: 1) MaTemMaThueckoe orucaHyde CUrHaioB U momex. 2) KogupoBaHue
ucrtounuka. 3) KogupoBanue kaHana. 4) Oumbkuy npu gemonysiiyd. PereHeparusi idbpoBOro curHaia.
TumnoBoii TpuMep pacueTHOW paboThl: PacueTHass paborta 4, gata cgaum :xxx Kaxkzayr u3 pabor
TIPe/ICTAaBUTh B BUJE OTAeNbHOUW Opormropel. Bce pacueTsl cOMpoBOXKAaTh MOAPOOHBIMU TOSICHEHUSIMHU
BILIOTh /10 TMOZACTAHOBKU UMC/E€HHBIX 3HaueHWM. [locse 3aBepiiieHHss BCeX BBIYMC/IEHUM MO KaXKJOW U3
3a/iau pe3y/bTaThl OKPYIVISIFOTCS 10 BYX 3HAKOB IOC/Ie [IeCATUUHON TOUKH Y TIPUBOJATCS B BH/[e TaOMUL{bI
B TOM e TIOpsiike, KaK OHU JaHbl B 3asaHuu. [locyefHee (ZOMOMHMTE/NbHOE) 3HaueHWe B Tabsulie
OTBETOB — 3TO CyMMa S BCeX IIPUBeJeHHbIX B Hel 3HaueHuM (KOHTposibHas cymma). 1) Homep BapuanTa
paboTbl paBeH Homepy N cTyzeHTa B crmucKe rpymmbl. 2) @aitn B dopmare Word 2003 ¢ vMeHeM
“@amumus-I'pynma-Homep  pabotel” HampaBiaste 1o afgpecy: xxx@mail.ru.  Mcronb3oBath
TIO/ITBepXKJeHre 00 OTKPBITHM CO00LeHrs1. BO3MOXKHO npeficTaBieHre TBepAol koruu. 3) OdopmieHue
B COOTBeTCTBUHM €O cTaHjapTtoM TYCYP. Obsi3aTesibHbl CCHUTKA Ha MCTOUHUWKH, B T. U. CTyJeHUecKue. 4)
Bannbl o paboTam, Tpe/CTaB/IeHHBIM T03Ke 24 4Yac yKa3aHHOM [aThl, HAYUC/SIOTCS B TIOJIOBUHHOM
pa3mepe. 5) PaboThl, cogeprkaliye MpU3HaKy KOMMMPOBAHKS, [ja)Ke C TI0/[CTAHOBKOW COOCTBEHHBIX [JAHHBIX,
paccmarpuBatbcsi He OyayT. 3azaua 1 1) BurtoBasi BeposSITHOCTb OIIMOKH TpU Tepejaue LIM(PPOBOTO
cur"asna VictouHuk nHdopMaryuy coszaeT uydpoBoi notok B merabur B cekyHay. Ha Bxof, pa-guonuHun
C BbIXOZla IlepejarTyuKa M0JaeTcs M0C/1e0BaTe/IbHOCTb ABOUUYHBIX PaJMOMMITYJ/IbCOB, MOZAY/IMPOBAHHbBIX
no 3akoHy M (M=1 gna AM, M=2 pns UM c oproroHanbHbiMU curHainamu, M=3 gns ®M). 3azaHa
TpeOyemast BeposITHOCTb OMTOBOM OIIMOKKM POl Ha BBIXO/le OMTH-MabHOTO KOTePEeHTHOT0 eMOJY/IsTopa
Pomr u BemmunHa ocsabnenus B simHuM F. Ha BXoze mpremMHMKa TPUCYTCTBYET aJAMTHBHBINA Oesiblit
rayCCOBCKHIA IITYM CO CIEKTPaIbHOU MIOTHO-CThI0 No. OnpesieniTh TpebyeMyr0 CpeJHIOI MOIHOCTE W
riepe/iaBaeMbIX CUrHa/oB 06oux BuzioB (0 u 1) Ge3 ucronbp30BaHUsT KOppeKTUpyomlero koga (W1), rpu
UCIosb3oBaHuM (n,k)-koga XsMMuHra B pexkuMe ucrpapsieHys: olrboky (W2) U B pexxuMe 00Hapy»>kKeHust
o6k (W3). OnpenenuTs B KaKAOM U3 PEKMMOB BEPOSITHOCTh OUTOBOW OIIMOKM Ha BBIXOJE JIMHUU
ces3u (gekogepa) (PB1, PB2, PBE3). Ilpu pacuetax cuMTaTh, UYTO BePOSITHOCTh OLIMOKM B KaHase
niepecripoca (pe>xuM oOHapyKeHHsl OLIMOKM) TIpeHeOpe)KUMO Majia TI0 CPaBHEHHIO C BEepPOSTHOCTBIO
TIOSIB/IeHHs] UCKa)KeHHOW KOMOWHALMM Ha BbIxofe Jekozepa. I[Ipumeuanusi: 1) 1nB1=10-12 BT. 2) Ilpu
BBIUMC/IEHUM OTHOLIEHHS] CUTHA/I/IIYM HeoOXOAWMO YUUTHIBATh, UTO JIJIUTE/ILHOCTH IIepefaBaeMbIX
WMITY/TbCOB [IOJDKHA YMEHBIATbCsl TIPY yBETMYeHUH HW30BITOUHOCTH, UYTOObI 00ecreuuTh 3aJaHHYIO
CKOpPOCTb Tepefiaur B vHopmalMoHHbBIX cMMBO/IOB. 3azada 2 1) PereHepanus Lju@poBoro curHana npu
niepesiaue Ha Oosbive paccTosiHus Ha kabenbHOM JIMHUM, CcofiepyKallied N pereHepalMOHHBIX Y4YaCTKOB,
pereHepanysi /IBOWYHBIX HKMITyJIbCOB B IIOJJHOM CMBIC/Ie 3TOrO (CJIOBa IPOBOAWUTCSA JIMLIL B
00CTy>)KMBaeMbIX pereHepaliMoOHHBIX TyHKTax (OPII), pa3MmeleHHBIX Ha KaXZOM M-M yudactke. Ha
OCTa/IbHBIX YYacTKaX pa3MelleHbl HeoOC/TyKuBaeMmble pereHeparoHHble MyHKTBI (HPIT), B KOTOpBIX
BXOZIHOW CHWT'HAJI JIMIIb yCUBaeTcsi. OTpe/ieliTh BePOSTHOCTh OLIMOKY MPH AeMOAY/ISILIUN CUTHAIA Ha
BbIXOJle HeKorepeHTHOW JuHuM Poii, eciu npyu n=1 3Ta BenuurHa u3BecTHa [1]. HailTu oTHolleHue
curHai/mym g1, kotopoe motpeboBasoch Obl /st 0becrieueHust TOM >ke BEPOSITHOCTH OIIMOKK Poiil Ha
BBIXOZle IMHUU JJ1s1 IBYX ciyudaeB: 1) Bce pereHepatopsl — 310 HPII (QHPIIL, 1b); 2) Bce pereHepaTtopsl —
st0 OPII (qOPII, 1b).

3.7 Tembl 1a00pPaTOPHBIX PadoOT
— CrnekTpbl UMMNYJ/ILCHO-MOAY/TUPOBAHHBIX CUTHA/OB. [Ipeobpa3oBaresii HeTIPePHIBHBIX BeTMUWH
B 1IdpoBoii ko CucteMa CBsi3U C JiefbTa-MoAyssiyeid. Kogsl ¢ mpoBepkoit Ha ueTHOCTh L{ukinueckre
Ko/bl. MaTeMaTnueckoe orurcaHue Cay4yailHbIX CUrHanoB. CTaTUCTUUeCKUe CBOWCTBA CMeCH pery/sipHOro
CUTHajIa ¥ Y3KOIOJIOCHOTO CTAl[IOHAPHOTO rayCCOBCKOTO IyMa. OnTHUManbHOe 0OHapyKeHue TI0/1e3HOTO
curHasa Ha ¢oHe 1yma. VMi3yueHre MeTO/IOB OLIEHKM HEM3BECTHBIX [1apaMeTpPOB M0JIe3HbIX CUTHAJIOB MPU
Ha/TMYUM MOMex.

4 MeToauyeckHe MaTepHasbl
Ins obecrieuenust mpoiiecca oOyueHUst W pellieHus 3a7au 00ydyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuarbl:
— MeTOoMYeCKHe MaTepuasbl, OMNpejesioe TpOLeypbl OLIEHMBAaHUS 3HaHWM, YMeHHH,
HAaBBIKOB U (W/M) ONbITa [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tarnbl (OP-MUPOBaHUS KOMITETEHIHH,
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coriacHo 1. 12 paboueii mporpamMMBbI.

4.1. OcHoBHas /MTEparypa
1. 1. Cuctemsl paaurocBsizu: YueobHoe nocobue / Akynunuuer FO. I1., Beprarapar A. . - 2015.
196 c. [SnexTpoHHbIi pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/5854, cBoOOAHBIH.
2. 2. Tankun B. A. ITudpoBasi MoOWIbHAsE pafIMOCBsI3b: YueOHOe rocobue s By30B. I'pud
YMO / B. A. l'ankun.- 2-e u3g. nepepa0. u gor. - M.: l'opsiuast nmuaus-Tenekom, 2012. - 592 c.: (YuebHoe
noco6ue) (CrierrabHOCTD /I/1s1 BBICIIMX YUeOHBIX 3aBefeHui). (40 3k3.) (Hammuue B oubmioteke TYCYP
- 40 3K3.)

4.2. lonoHUTe/IbHAA IMTepaTrypa

1. 1. Bonko JI. H. Cucrembl LudpoBoi paguocBsa3u. ba3oBble MeTO/[bl U XapaKTePUCTUKU:
YuebHoe ocobue g1st By30B / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. IlluHakoB. - M.: 3Ko-TpeH/3,
2005. - 390 c.: (bubmoreka MTC & GSM). (42 3k3.) (Hanmune B 6ubmoreke TYCYP - 42 3k3.)

2. 2. BepnHep M. OcHOBBI KOJUPOBaHUsI: Y UeOHUK /17151 By30B: Ilep. c Hem. / M. Bephep; mep.: [I.
K. 3uranrupoB. - M.: TexHocdepa, 2006. - 286 c. - (Mup nporpammupoBanusi; VIII, 03). (49 3k3.)
(Hamuue B 6ubmoreke TYCYP - 49 3k3.)

3. 3. PapuocucTemsl niepefaun nHGopMaluu : Yue6Hoe rmocobue st By3oB / B. A. Bacun [u ap.
1; pen.: U. b. ®enopos, B. B. Kanmbikos. - M.: T'opsiuasi iunus-Tenekom, 2005, 471c., 50 3k3. (Hanuuuve B
oubmioreke TYCYP - 50 3k3.)

4. 4. T'apanun M.B., Xypasnes B.W., Kynerun C.B. Cuctembl 1 ceTu nepejfaud nHboOpMaliu:
Yueb. mocobue /st By30B. — M.: Pagno u cBsi3b, 2001. — 336 c., 9 3k3. (Hamuuue B 6ubmioreke TYCYP -
9 9K3.)

5. 5. Kpyk B.N., ITonautononyno B.H., IllyeanoB B.Il. TereKoMMyHUKalLlMOHHbIE CUCTEMbI U
cetu: YueGHoe mocobue. B 3 Tomax. Tom 1 — CoBpemenHbie TexHomoruw/ Ilog pen. mpod. B.IT.
[lyBanoBa. — U3pd. 3-e, ucnp. u gomn. — M.: Topsuas nuHus —Tenekom 2005. — 648 c.: un., 70 3K3.
(Hammuue B 6ubmoreke TYCYP - 70 3k3.)

6. 6. Akynmuuauuer FO.IL., [Ipo3moa B.M. COopHUK 3ajau 1o Teopuu HHbopMariuu. — ToMcK:
TI'Y, 1976. — 146 c., 113 3k3. (Haauuue B oubmroreke TYCYP - 113 3K3.)

4.3. YueOHO-MeTOANYeCKOe 10co0He U MPOorpaMMHoe odecrieueHne

1. 1. Kocmuyeckue cucTeMbl CBs3U: YueOHO-MeToAWYecKoe Tocobue [/si TIPOBe/jeHUs
MPaKTUYeCKUX 3aHATHA M CaMOCTOSTebHOW paboTsl crygeHtoB / AkynmuuueB FO. I1. - 2015. 200 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/5862, cBob6oaHBIIH.

2. 2. Teopust U TexHMKa mepejaud MH(popMalmu : MeToguueckre yKa3aHHsl MO IPOBEJE€HUIO
nabopaTopHbIX paboT ¥ OpraHU3al[iy CaMOCTOsITe/IbHOM paboThl cTyneHToB / HoBukoB A. B., BepHrapar
A. C. - 2015. 48 c. [DnexTpoHHbI pecypc] - Pexxum pgocryma: http://edu.tusur.ru/publications/4978,
CBOOO/THBIM.

3. 3. TEOPUS OJJIEKTPMUYECKOM CBS3U: Yue6HO - MeTojuueckoe mocobue s
TipoBe/leHus1 1abopaTopHBIX PabOT M CaMOCTOsITeNTbHOM paboThl CTYAEHTOB Mo AucLuruiiHe «Teopus
3/1eKTpUYecKoil cBsizu». / AKynuHuueB FO. I1. - 2015. 124 c. [OnekTpoHHbIN pecypc] - Pexxum goctyna:
http://edu.tusur.ru/publications/5860, cBo6oAHbIT.

4. 4. MHorokaHasbHasg TdpoBas cHucTeMa Iepefaud WHQopManyu: YueOHO-MeToAruecKoe
rocobuie 10 BBIMOJHEHUIO KypPCOBOTO TIPOEKTa pacueTHOTO 3aflaHusl, CaMOCTOSTeNbHOM paboThl /
bepurapar A. C., AxkynunuueB lO. II. - 2016. 41 c. [DnexkTpoHHbI pecypc] - Pexxum pocryma:
http://edu.tusur.ru/publications/6583, cBoO6oAHbIT.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MTOUCKOBbIE€ CUCTEMBI
1. HayuyHo-o6pa3oBatenbHbiii nopran TYCYPa - http://edu.tusur.ru/
2. bubmioreka TYCYPa - http://lib.tusur.ru/
3. OnepatioHHas cucreMa Windows.
6. MathCad
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