MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOUYAS TTPOI'PAMMA YUEBHOM JUCLINTTIHEI
IudpoBasi 00padoTKa CUrHAJ/IOB

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMbI CBSI3U

HanpagneHHoCTh (ipo¢ub): 3aluiieHHbIe CUCTeMb] U CeTH CBS3HU

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: P3U, Kadeapa pajuo3/1eKTPOHUKH H 3a1MThl MH(OpMaIuu

Kypc: 3

Cemectp: 5

YueOHbIi 1i71aH Habopa 2014 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 5 cemectp Bcero EvHunb
1 Jlekuu 24 24 4acoB
2 [IpakTrueckue 3aHATHSA 18 18 4yacoB
3 JIabopaTopHble 3aHSTHS 18 18 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 60 60 yacoB
5 CamocTosiTesibHast paboTa 48 48 yacoB
6 Bcero (6e3 3k3ameHa) 108 108 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 | OO61mas Tpy0eMKOCTh 144 144 JacoB
4.0 4.0 3.E

OK3aMeH: 5 ceMeCTp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokosn Ne 3 0T« 8 » 11 2016 1|

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.02 MHDOKOMMYHMKaI[MOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJEHHOTO

2015-03-06 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ »

20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:
CT. TipemniofiaBarenb Kag. TOP AbGeHos P. P.
noreHT kKad. TOP lenbuiep A. A.

3aBenytomuii obecrieurBaroiieii Kag.
TOP Hemugos A. f.

Pabouasi mporpamMMa cormnacoBaHa ¢ GakynsreToM, MpoduIupyrolei 1 BbllycKarolel Kadegpamu

HaripaB/IeHUs! TIOATOTOBKH (Criel[iaabHOCTH).

Hekan PT® [Torosa K. IO.
3aBe/lyIOLLUI BbITyCKarollei Kad.

P3Nt 3azopuH A. C.
OKCIIepThI:

noueHt kad. TOP Boromosnos C. 1.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbto mpenofaBaHUs [UCLMIVIMHBI SIBJISIETCS U3/0KEHHWE OCHOB (YHJaMeHTa/lbHOM Teopur
1udpoBoii 06paboTku curHanoB (LJOC) B yactu 6a30BbiXx MeToZ0B U anroput™MoB [JOC, MHBapUaHTHBIX
OTHOCHTE/IbHO (DMU3UUECKOW TMpUPOJbl CWIHAjA, W BK/IFOUAKOLIMX B Ce0s: MaTeMaTUyecKoe OITHUCAaHUe
(MaTemaTHuecKre MOJe/n) JUHeNHHbIX AUCKpeTHbIX cucteM (JIIC) M OUCKPeTHBIX CUTHA/IOB, BK/IHOYast
JMCKpeTHoe U ObicTpoe npeodpa3oBanue dypbe (AI1D u BI1D).

1.2. 3agauy JUCIMIITAHBI
— 3ajauaMu M3yuyeHusl AUCLIMILUIMHBI SIBsIeTCS] (POPMUPOBAHUE y CTY[EHTOB 3HaHWW U YMeHUH,
TIO3BOJISIIOIUX OCYI[ECTB/IATh aHaMu3 (YHKIMOHUPOBaHUS, pa3paboTKy U TeXHUUECKoe OOCTy>KUBaHHUe
yCTpoMcTB 11(poBoii 00pabOTKK CUrHAJIOB, a TaK)Ke M3ydeHHe COBPEMEHHBIX CPe/ICTB KOMITbIOTEPHOTO
MO/Ie/TMpPOBaHUsT 6a30BbIX MeTOZI0B U anropuTmoB 11OC.

2. MecTo pucimiuinHeel B cTpyKrype OITOII

OucuuruiiHa  «lludpoBasi obpabotka curHamoB» (b1.B.O[1.14) orHocutcsi K Onoky 1
(BapuaTHBHas 4acTh).

[TpepuiecTByrOIMMH  AUCLMIVIMHAMY,  (DOPMHUPYIOLMMM  HadajbHble 3HaHUS, SIBISIOTCSA
ciefyolye AUCUMIIINHBL JlMCcKpeTHasi mareMaTHKa, MaTremaTHuecKue MeTO[bl OMMCAHWS CHUTHAJIOB,
CxeMOTeXHUKa TeJleKOMMYHHUKALMOHHBIX YCTPOUCTB, J/1eKTPOHUKA.

[MocnenyromumMmu AUCLUUITMHAMU sIBsiFOTCs: OO1iast Teopusi cBsisu, CeTH U cUCTeMbl LUPPOBOH
pajroCBsA3U U paZiMof0CTyma.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— TIK-8 ymeHuem cobupaTh W aHa/IW3MpOBaTh WHGMOpMaui A/ (HOPMUPOBAHUS HCXOJHBIX
Jl@HHBIX /151 IPOEKTUPOBaHUS CPeZCTB U CeTeM CBSI3U U UX 3JIEMEHTOB;

— [JIK-9 yMeHWeM TIpDOBOAMTH pacueTbl II0 TPOEKTY CeTeld, COOPY)XKeHHWHM U CpelCTB
VH(OKOMMYHHUKALIMA B COOTBETCTBUM C TEXHWYECKUM 3aZlaHMeM C MCIO0/Ib30BaHWEM KakK CTaHAAapTHBIX
METO/I0B, NIPUEMOB U CPeACTB aBTOMAaTH3aljUM MPOEKTUPOBAHMS, TaK U CaMOCTOSITE/IbHO CO3/jaBaeMbIX
OpUTMHAJIbHBIX IPOrpamm;

B pesysnbraTe M3yueHUs: JUCLIMIUIMHEI CTYZEHT JOJKeH:

— 3HaTh MeTO/bl MaTeMaTUUYeCKOr0 OMMCAHUs JIMHEMHBbIX [AWCKPETHBIX CHUCTeM; OCHOBHBIE
3Tanbl TMPOEKTUPOBAHUS LM(POBLIX (UIBTPOB; OCHOBHbIE METO/bl CHHTe3a M aHaau3a YacTOTHO-
n30upaTebHBIX HHU(GPOBBIX (GUIBTPOB; METO/IBI MaTeMaTUUYeCKOT0O OMMCaHUs U(PPOBLIX PUILTPOB B BUje
CTPYKTYpPbl; MeTOJ, aTreMaThyecKoro OIMCaHUsl JUCKPETHbIX CHUTHAjA0OB C IIOMOIIbIO JUCKPETHOTO
npeobpa3zoBanus dypwe (AI1P); anroputm ObicTporo mnpeobdpaszoBanuss Pypre (BIID); mpUHIUIIEI
OLIeHKH IITyMOB KBAaHTOBaHHs B LIU(POBLIX PUILTPaX C (PUKCUPOBAHHOM TOUKOM; MPUHLIMIIBI IOCTPOEHUS
CHCTeM OZIHOKPaTHOM MHTEePIOJISILIUY U JleLjUMaL{iy;

— yMeTb OOBSICHSTH MareMaTHyecKoe OIMCaHWe JIMHeMHbIX [UCKPeTHBIX CUCTeM B BH7e
aJITOPUTMOB; BBITOJ/IHATh KOMITBIOTEPHOE MOZe/TMPOBaHKe JIMHEWHBIX JUCKPETHBIX CUCTEM Ha OCHOBE HX
MaTeMaTH4yeCcKOro OITMCAaHWs; 3a/aBaTb TpeOOBaHMS K YaCTOTHBIM XapaKTepPUCTHKaM ILM(POBBIX
¢bunbTpoB; 000CHOBBIBaTE BbIOOp THMa mwdpoBoro dwistpa, KUX wumu BUX (c KOHeUHOW wWin
OeCKOHeUHOU WMIY/IbCHOW XapaKTepPUCTUKOMN); CHHTe3UPOBaTh LIU(PPOBOI (UIBTP U aHATU3UPOBATh €ro
XapaKTepUCTUKHA CPEe/ICTBAMH KOMITBIOTEPHOTO MO/e/IMPOBaHMs]; OOOCHOBBIBATH BHIOOP CTPYKTYPHI
LM($pOBOro (PUIbTPa; BBINOMHATH KOMIIBIOTEDHOE MO/ e/MpOBaHre CTPYKTYpbl LM(POBOro (UIbTpa;
BbIUMC/ATh [JI1D auckpeTHOro curHasa € MOMOLLbHO anroputmMoB BIID cpefcTtBamMu KOMITBEOTEPHOI'O
MO/Ie/TUPOBaHUST; 00bSCHSITh MPUHLIMITBI TTIOCTPOEHUSI CUCTeM OJHOKPAaTHOW WHTEPIOSLMY U JeliUMalin.

—  BJIAfieTh HaBbIKAMM COCTAaB/IeHUs] MaTeMaTUUeCKUX MOJie/eld IMHeMHbIX JUCKPeTHBIX CUCTeM
Y JMCKPeTHBIX CHUI'HA/IOB; HAaBbIKAMM KOMIIBIOTEDHOIO MOZE/MPOBaHUS JIMHENHBIX JAUCKPETHBIX CHUCTEM;
HaBblKaAMU KOMIIBIOTEDHOIO IPOEKTUPOBAHUs LM(PPOBBIX (PUIBTPOB; HaBbIKAMU KOMIIbIOTEPHOI'O
Bbluncsienus [JI1® Ha ocHoBe BIID.

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCHIMIUIMHBI cocTaBysieT 4.0 3aueTHbIX eJUHMIILI U TIpe[CTaB/ieHa B
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tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUTIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl
5 cemecTtp

AynuTopHbIe 3aHATHSA (BCEro) 60 60

Jlekumu 24 24

[IpakTrueckue 3aHATUS 18 18

JlabopaTtopHble 3aHATHUS 18 18

CamocTosiTenibHast paboTa (Bcero) 48 48

OdopmiieHre 0TYeTOB 10 J1TabopaTOpHBIM paboTam 16 16

[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 16 16

[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 16 16

Bcero (6e3 sk3ameHa) 108 108

[ToaroroBka 1 craya sK3aMeHa 36 36

OO0r1ast TPy10€MKOCTh Yac 144 144

3aueTtHble Eaunuiibl TpyoeMKoCTH 4.0 4.0

5. CopepxaHue AUCLMII/IMHbI
5.1. Pa3jensl JUCHUILIMHBI H BH/bI 3aHATHH
Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIpUBEZIeHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zaenbl AMCIMIVIMHEBI U BUJbI 3aHSATUN
4]
% = &
T '3 =% - Y
g =3 s | £ E o
= o @ s o =
= S 3 o S 3 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL = 5 = 5 o 2 Sl
= ¢ B 5 33 &%
K ) S
- -
e, \=} S
£ 8
O

1 | AHanoroBblii UHTepelic BBOJa-BbIBOAA 2 2 2 6 12 [TK-8, ITK-9
s cucrem HOC.

2 |ludposbie GUILTPHI. 4 4 10 24 [TK-8, TTIK-9
OddekTbl KBaHTOBaHUS B LIUPPOBBIX 6 13 [TK-8, TTIK-9
¢bunbTpax.

4 | OnucaHve JUCKPETHBIX CUTHA/IOB B 3 2 2 6 13 [1K-8, TIK-9
YacTOTHOM 00/1acTy.

HuckpeTHOe npeobpa3oBaHue Dypre. 2 2 2 12 [TK-8, TTK-9

6 |BbicTpoe nmpeobpa3oBaHue Dyphbe. 2 12 [1K-8, TIK-9
MHorockopoctHsle cuctemsl LIOC. 6 4 4 22 [1K-8, IIK-9
Ntoro 24 18 18 48 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIIeTeHL[UU

5 cemecTp

1 AnanoroBslii UHTepdelic BBoja-
BbIBOZa A1s1 cuctem LJOC.

Iportiecc ipeobpa3oBaHus aHAJIOTOBOTO
curHasa B Lu@poBoit. [InuckpeTr3aiys
HM3KOYACTOTHBIX U TT0JIOCOBBIX CUTHA/IOB.
OpHOpOJHOE ¥ HEOZHOPOAHOE
KBaHTOBaHUe U KofiupoBaHue. [Tporiecc
1M PO-aHATIOrOBOTO MPeoOpa30BaHUS.

N

Ntoro

ITK-8, I1K-

2 Ludpossie GUIBTPHI.

BBegenue B 1rdpoBbie GUALTPHI. TUIIbI
rdpoBbIX GuabTpoB: KUX-GUnbTpel U
BUX-¢unerpel. JTanbl pa3paboTKu
dbunbTpa. MeTo/bl pacueTa

ko3¢ ¢urentos KN X-¢hunbTpos.
MeTogs! peanusaimyu KUX-hunsTpos.
Mertozpl pacueta KoadduiieHToB BUX-
dbunbTpoB. Peanuzaiusi BUX-GunsTpos.

HToro

TIK-8, TTK-

3 DddexThl KBAHTOBaHUS B
LM(POBLIX PUIbTPax.

BnusiHue KOHEUHOM pa3psiIHOCTH Ha
urdposbie KUX 1 BUX-hUnbTphl.
OumbKy KBaHTOBaHUS KO3(PHUIEHTOB.
Oumbku okpyrieHus. OnmbKu
TreperoHeHusl.

Ntoro

[TK-8, I1K-

4 OrnvcaHue AUCKPETHBIX CUTHAJIOB B
YaCTOTHOU 00/1aCTH.

ITpeo6pa3oBanue Pypre u Z-
rpeobpazoBanre. ObpatHoe z-
nipeobpa3oBanue. O61acTy MPUMeHeHHsT
z-ipeobpa3oBanus B LU(POBOI
00paboTke CUTHAOB.

HToro

TIK-8, TTK-

5 [luckpetHoe rnpeobpa3oBaHue
Dypse.

Psin @ypoe. [Tpeobpa3oBanue Dyphe.
[uckpetHoe mipeoOpa3oBanHue Pypoe.
Ob6parHoe AUCKpeTHOe Mpeobpa3oBaHyie
Dypse.

Ntoro

ITK-8, I1K-

6 BricTpoe npeobpa3oBanue Dypee.

bricTpoe npeobpa3oBaHue Pypbe ¢
JleIiMarifiel Bo BpeMeHHOM 00/1acTH.
BIT® c yacToTHOM AelMalLIvel.
BbrunciuTesibHbIe peMMYIijeCTBa
obicTporo npeobpaszoBanus Pypoe.

HToro

TIK-8, TTK-
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7 MHorockopocTHbie cuctembl LIOC.

Konueriyst 06paboTKY TIpU He CKOJTBKUX
CKOpOCTsX. Jlerumariusi C 1je/IbIM I1aroMm.
VIHTepIIONSILUS C 1[eJTbIM LIIaroM.
MHorokackaiHoe rpeobpa3oBaHue
YaCTOThI JUCKpeTH3alu. TIporpaMMHast
peanmu3anus JenMartopoB. [TporpammHas
peau3alisi UHTepPIIO/IITOPOB.

HToro

6

ITK-8, I1K-

Wtoro 3a cemecTp

24

5.3. Pazaensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIMH (MPeAbIAYIMMHI)
U o0ecrieuBaeMbIMH (MOC/IEAYOIUMH) AUCIMIUTNHAMH
Pa3zenbl JUCLIMTIIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TpeAbIYLUMU) U

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITUTMHAMM TIPe/ICTaB-/IeHbl B Tabvie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUATITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB aHHOM JUCIUTUIMHBI, [7Is1 KOTOPBIX He00X0JUMO

No HanMeHOBaHWe JUCLHTUIAH n3yueHre 00eCrieuyrBaroUMX U 00eCrieunBaeMbIX AUCIIUTUIAH
1 2 3 4 5 6 7
[IpepiecTByoOLLEe JUCLUATITUHBI
[vckpeTHast MaTeMaTHKa + + + + +
2 |Maremarrnueckre MeTO/Ibl N + N N N
OMMCaHUsI CUTHAJIOB
3 |CxemoTexXHUKa
TeIeKOMMYHHKAILIMOHHBIX +
YCTPOWCTB
4 | DneKTpoHHKa + +
[Tocnepyroiye AUCLUTIIMHBL
OO011jast Teopust CBSI3U + + + + +
2 TU U CUCTeMBI 1[(PPOBOI
Ce cucTeMbl LIUGPOBO N N N N N N
PaJIMOCBSI3U U PaJUOA0CTyTa

5.4. CooTBeTCTBHE KOMIIeTeHI{ M, ()OpMIPYyeMbIX IIPH U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBHE KOMIeTeHLMH, (OpPMUpPYeMbIX MNPU H3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabmurie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUZAOB 3aHATHH, (OPMHUPYyeMBIX TP W3yUeHWH
VICLIUTIJIVHBI

Bunpl 3aHATHI

KomneTeHiuu

Jlekumu
[TpakTHUueckue 3aHATUS

JIabopaTopHbIe 3aHATHS
CamocTosiTenbHasi paboTa

@OopMBI KOHTPOJIS
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IT1K-8 +

KonTposbHasi pabora,
IlomaiiiHee 3a/jaHue,
Jk3ameH, OTueT 110
naboparopHoii pabote,
Onpoc Ha 3aHITUAX

[1K-9 + +

KonTtponbHas pabora,
LomaiHee 3aanue,
Jk3aMeH, OTueT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

6. IHTepaKkTUBHBIE MeTOABI M (OPMBI OpraHU3aIuu 00yYeHHs

He mipegycmorpeno PYII

7. JTaGopaTopHbI MPAKTUKYM
CopeprkaHue y1abopaTopHbIx paboT rnpuBezieHo B Tabmie 7.1.
Tabnuna 7. 1 — CogepykaHue 1abopaToOpHbIX paboT

[TporpamMMHas peanu3auysi JAeLIMaTopoB.
[IporpaMMHas peanv3anys

3 3 S
3 = =
z S
Ha3Banus pa3zenos CopmepskaHue 1abopaTOpHBIX paboT § X g GE
S8
> s &
= S
5 cemectp
1 AnanoroBbiii uHTepdelic BBOAa- OpHOpOIHOE ¥ HeOJHOPOAHOE 2 ITK-9
BbIBOZIA f/151 cucteM LJOC. KBaHTOBaHUe U KOAUPOBaHue.
Nroro
2 lludposbie GUTBTPHI. Hudposbie bUnbTpbl. PUNLTP 4 ITK-9
CKOJIB34ILIero CpeziHero.
Ntoro 4
3 D deKThl KBAHTOBAHUS B BiusiHve KoHeuHOM pa3psAHOCTH Ha ITK-9
U(POBBIX (PUIBTPAX. 1dpoBbie GUIBTPHI. OmUOKN
KBaHTOBaHUS K03 puieHToB. OUmbKu
OKDYIVIEHHS.
Ntoro 2
4 OnwucaHve AMCKPeTHBIX curHanoB B |[Ipeobpa3zoBanue dypre u Z- 2 [1K-8, I1K-
YaCTOTHOM 006/1acTH. ripeoOpa3oBaHue. 9
Ntoro 2
5 IuckpeTHOe rpeoOpa3oBaHye [uckpetHoe npeobpa3oBaHue Pypbe. 2 [1K-8, I1K-
dypse. Ob6paTHoe JYCKpeTHOe TIpeobpa3oBaHue 9
Dypse.
Ntoro 2
6 bricTpoe nipeobpa3zoBanue Pypre. | BeruMcurenbHbIe IPEUMYIIECTBA 2 [1K-8, T1IK-
opicTporo npeobpa3oanus Pypee. 9
Ntoro
7 MHuorockopoctHble cuctemsl LIOC. | JeuuMariys C LieJIbIM LIaroM. 4 [1K-8, I1K-
VHTeprionAuys € 1je/1bIM 11arom. 9
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VHTEPII0/IITOPOB.

HToro

Wtoro 3a cemecTp

18

8. [IpakTHyecKue 3aHATHS

CopeprkaHye MpaKTHUeCKUX paboT npuBeseHo B Tabmuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre pakKTHUYeCKUx paboT

Hassanus paszenos

Copep>kaHre IpaKTUUeCKUX 3aHATUI

TpyzoeMKOCTb,

q

dopmupyeMmbie

KOMIIeTeHIINH

5 cemecTp

1 AnarnoroBbiii uHTepdelic BBOja-
BbIBOZa A/151 cructem LIOC.

ITporiecc mpeobpa3oBaHuUs aHATIOTOBOTO
CUTHa/a B LIM(poBOH. JIucKpeTr3aLus
HH3KOYACTOTHBIX U MOJIOCOBBIX CUTHAJIOB.
OpHOpOHOE U HEOTHOPOJIHOE
KBaHTOBaHHe U KopurpoBaHue. [Ipouecc
LM PpO-aHaIOrOBOro NMpeobpa3oBaHusl.

N

HToro

[TK-9

2 lludposbie GUTBTPBI.

MeTo/ib1 pacueta Ko3dduimentor KN X-
¢unsTpoB. MeToab! peanu3saruu KNX-
bunbTpoB. MeTobl pacyeTa

ko3¢ ¢uentoB BN X-¢punsrpos.
Peanu3zatusi BUX-GunsTpos.

HToro

[TK-9

3 DddexThl KBAHTOBaHUS B
1M(pOBbIX (PUTBTPaX.

BnvisiHre KOHeUHOH pa3psiiHOCTU Ha
u¢posble KUX 1 BUX-QunsTpsl.
OumbKy KBaHTOBaHUS KO3 HUIEHTOB.
Owwmbku okpyrnenusi. OmmbKu
TrepernoiHeHusl.

HToro

[TK-9

4 OnvcaHue AUCKPETHBIX CUTHAJIOB B
YaCTOTHOU 00/1aCTH.

ITpeo6pa3oBanue Pypre u Z-
ripeobpazoBanre. ObpatHoe z-
npeobpa3oBanue. O6/1aCTH MPUMEHEHUST
z-Tipeobpa3oBaHus B [IUPPOBOM
006paboTKe CUrHaJIOB.

HToro

ITK-9

5 [IuckpetHoe rnpeoOpa3oBaHue
Dypse.

Psin @ypoe. [Tpeobpa3oBanue Dyphe.
[uckpetHoe nipeoOpa3oBaHue Pypoe.
Ob6parHoe AUCKpeTHOe rpeobpa3oBaHyie
Dypse.

HToro

[TK-9

6 BricTpoe npeobpa3oBanue Dypee.

BI1® c peuymarivieii BO BpeMeHHOM
obnactu. BIT® ¢ yacTOTHOM Jel[MaLiei.
BorunciiuTesibHbIE PeUMYIijeCTBa
ovicTporo npeobpa3zoBanust Pypre.

HToro

ITK-9
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7 MHorockopocTHbie cuctembl LIOC.

Konueriyst 06paboTKY TIpU He CKOJTBKUX 4
CKOpOCTsX. Jlerumariusi C 1je/IbIM I1aroMm.
VIHTepIIONSILUS C 1[eJTbIM LIIaroM.
MHorokackaiHoe rpeobpa3oBaHue
YaCTOThI JUCKpeTH3alu. TIporpaMMHast
peanmu3anus JenMartopoB. [TporpammHas
peau3alisi UHTepPIIO/IITOPOB.

[TK-9

HToro

Wtoro 3a cemecTp

18

9. CamocrosiTesibHasA pabora
Busibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabmmme 9.1.
Tabsura 9.1 - Bugbl camocTosiTesTbHOM paboThI, TPYZI0EMKOCTb U ()OPMUPYeEMbIe KOMITETEHIIUH
4 g
5 =
9 s 5
o & v T
Buapl camocTosiTeIbHOM S > o
Ha3Banus paszenos ] =T @®opMbI KOHTPOJIS
paboThI o s 9
S E
=S a =
o, e 2
= S
5 cemecTp
1 AHa/noroBbIi IToaroroBka K 2 I1K-9, JomarirHee 3aanue,
rHTep(deiic BBOAA-BbIBO/A | TIPAKTUUECKUM 3aHITUSIM, [TK-8 KoHTponbHas paboTa,
s cuctem LHOC. ceMHHapam Onpoc Ha 3aHATHSIX,
TUeT I TOPHOU
ITpopaboTKa JIeKIMOHHOTO 2 0 5 er 110 /1a60paTopHo
abore
Marepuasna P
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6
2 Ludpossie GUIBTPHI. [TogroroBka K ITK-9, [omaniHee 3asjaHue,
MPaKTUYECKUM 3aHSATUSIM, [TK-8 KoHTposbHas pabora,
ceMHHapam Ornipoc Ha 3aHATHSAX,
Ortuet 1o 1abopaTopHOM
[TpopaboTKa /IeKLIMOHHOTO 4 5 3 partop
Te, JK3aMeH
marepuasna paboTe, JK3ame
OdopmeHue O0TUETOB T10 2
naboparopHbIM paboTam
Ntoro 10
3 DddekThl KBaHTOBaHUS | [ToAroTOBKa K 2 |TIK-9, HowmaiiiHee 3aiaHue,
B LIU(PPOBBIX (PUAbTPAX. | MPaKTUUECKHUM 3aHITUSM, ITK-8 KonTtponbHas pabora,
ceMHHapam Onpoc Ha 3aHATHSIX,
TUeT I TOPHOMU
ITpopaboTKa JIeKIMOHHOTO 2 0 5 er 110 /1a60paTopHo
abore
Marepuasna P
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6
4 Onucanuve JUcKpeTHbIX |IToAroroBka K 2 [1K-9, [omariiiHee 3azianue,
CUTHAJIOB B UaCTOTHOM MPaKTUYECKHUM 3aHSATUSIM, [TK-8 KoHTposbHas pabora,

obnacTu.

ceMuHapaMm

Ornpoc Ha 3aHATUSIX,
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ITpopaboTKa JIeKIMOHHOTO 2 Otuet 110 1abopaTopHOi
Marepuasa pabore
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6
5 JluckpeTtHoe ITogroroeka K [1K-9, LoMarirHee 3aaHue,
npeoOpasoBaHe dypre. | IPAKTUUECKUM 3aHSATHSM, IT1K-8 KoHTposbHas pabota,
ceMHHapam Omnpoc Ha 3aHATUSIX,
Ortuet 1o 1abopaTopHOM
ITpopaboTKa JeKIIMOHHOTO 2 5 partop
T
Marepuasa paborte
OdopmreHue 0TUETOB T10 2
naboparopHbIM paboTam
HToro 6
6 beicTpoe [ToaroroBka K 2 |IIK-9, [omaiiiHee 3aziaHue,
npeobpa3oBanue Pypre. | MpaKTUUECKHUM 3aHITUSIM, I1K-8 Omnpoc Ha 3aHATUSIX,
ceMHHapam Ortuet 110 1abopaTopHOM
T
ITpopaboTKa JIeKIMOHHOTO 2 pabore
Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6
7 MHOIOCKOpPOCTHBIEe IToaroroBka K 2 [1K-9, Oripoc Ha 3aHATHSX,
cucrems! LIOC. [IPAaKTUYeCKUM 3aHATHSM, IT1K-8 KoHTposbHas pabota,
ceMHHapam Ortuer 110 J1laboOpaTOpHOM
abore, /JomariHee
ITpopaboTKa JeKIIMOHHOTO 2 p ’ 'HS
HUe, JK3aMeH
marepuasna 3a/iaH1E, JK3ame
OdopmiieHre 0TYETOB 10 4
nabopaTtopHbIM paboTam
HToro 8
Wtoro 3a cemecTp 48
[ToaroroBka K 3K3aMeHy 36 OK3aMmeH
Wtoro 84

10. KypcoBas padora

He npegycmorpeno PYII

11. PeiiTuHrOBasi cUCTeMa /I/Is1 OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHBIE OLeHKH JAJISl 3/IEMEHTOB KOHTPOJIA
Tabnuiia 11.1 — basibHbIe OIIEHKU A1JIs1 9/IEMEHTOB KOHTPOJIsSI
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. . MakcumMasbHbIN
. MakcuManbHbIN MaxkcuMasnbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL| cemecTpa
5 cemecTp
HomauiHee 3azaHue 4 4 10
KonTposbHast pabora 4 20
10



Onpoc Ha 3aHATHSIX 4 4 2 10
Ortuet 10 1abopaTOpHOA 12 12 6 30
pabore

VToro MakCumMyM 3a 28 28 14 70
repuos,

OK3aMeH 30
Hapacraroym utorom 28 56 70 100

11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPOJ/IbHbIE TOUKH
[TepecueT 6GanIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZiCTaB/IeH B Tabuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU

bannel Ha jaTy KOHTPOIBHOW TOUKHU Ouenka

> 90% oT MakCMMasbHOM cyMMbI OasinoB Ha gaty KT 5

Ot 70% no 89% oT MakcMMasibHOM cyMMbI OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakcUMasnbHOI cymMMbI OanoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAPOAHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKIYHAPOAHYIO OLIEHKY

WToroBast cymma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)

3K3aMeH

5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85 -89 B (oueHn xopoL1110)

4 (xopolliio) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60.- 64 E (HocpeacTaerio)
2 (HeyOB/IETBODUTEILHO) (He Hioke 60 6anioB F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6HO-MeTOAMUYECKOe M HH(OPMAILMOHHOE o0ecreyeHHe AUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. IIudposast MobuIbHas paauocBs3b [TekcT] : yueOHOe mocobue fist By30oB / B. A. TankuH. - 2-
e u3fl., repepad. u fom. - M. : Topsiuas juaus - Tesekom, 2012, - 592 c. (Hammuue B 6ubmroreke TYCYP
- 40 3K3.)
2. Tudporas obpaboTka cUTHAIOB : YueObHOe Ttocobue st By30B / A. b. CeprueHko. - 2-e U3, -
CII6. : TTutep, 2007. - 750[2] c. (Hamuuue B 6ubmoreke TYCYP - 70 3K3.)

12.2. lono/iHMTE/IbHAA JIMTepaTypa

1. Ludposas obpaboTrka curHanoB : yueOHoe mocobue g By3oB / M. U. Kypsuwmii ;
denepanbHOE areHTCTBO 10 00Opa3oBaHWIO, TOMCKUM TOCY[apCTBEHHBIM YHHUBEDCUTET CUCTEM
yTIpaB/eHus1 U paino31eKTpoHUKH. - Tomck : TYCYP, 2006. - 175[1] c. (Hamiune B 6ubmmoteke TYCYP
- 40 9K3.)

2. lludpoas obpabotka curHanos : Ilep. c anmt. / A. B. Onmenreiim, P. B. Illadep ; nep. : C. A.
Kynemos ; pea. niep. : A. C. Henames. - M. : TexHocdepa, 2006. - 855[1] c. (Hamuune B 6ubmoTeke
TYCYP - 70 3K3.)
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12.3. YueOHO-MeToANYEeCKOe TOCOOHEe ¥ MPOrpaMMHOe ofecreyeHme
1. Tudposasi obpabotka curHanoB: MeToauueckre ykasaHHWs K JiabopaTtopHbIM paboTam Mo

JVICLIUTITHE «udposas obpabotka CUTHAJIOB» (5 cemecTp) CTIeLMaIbHOCTH
«H(pOKOMMYHUKAI[MOHHbIE TEXHOJIOTHH U CUCTeMbI CBs13u» (kof 210700.62) / Tenbliep A. A., AbeHos P.
P, PorokuukoB E. B. - 2013. 25 c. [OnekrponHsiii pecypc] - Pexum pgocrtyna:

http://edu.tusur.ru/publications/3464, cBo6oAHbIM.

2. lludpoBas obpaborka curHanoB. Yacte 1: MeToandyeckde yKasaHWs TIO TIPOBe/I€HHIO
MPAaKTUYeCKUX 3aHSATUM W OpraHu3alMd CaMOCTOSATeNbHOM paboThl CTY/[eHTOB, OOyYaroUXCs T10
HarpaB/IeHUIO TIOATOTOBKK OakanaBpoB 210700.62 «/H()OKOMMYHHUKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI
cBsizu» / AbeHoB P. P. - 2014. 53 c. [OnekrtpoHHbIM pecypc] - Pexum pgocrymna:
http://edu.tusur.ru/publications/3748, cBOOGOHBIH.

12.4. Ba3bl AaHHBIX, HH()OPMALIOHHO CIIPABOYHbIE U MOUCKOBbIe CUCTEMBI
1. http://www.dsplib.ru/

13. Marepua/nibHO-TeXHMYECKoe ofecrnedyeHne JUCIHUITHHBI
Ayputopuu 309, 314-a u 314-6 kadeaps TOP obopyzoBaHbl KOMIBbIOTEPAMU C YCTaHOBJIEHHBIM
naketoM Scilab.

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

15. MeTopnueckue peKOMeH/Jaliiy 110 OPraHU3aluy U3yYeHUs JUCLUIIINHbI
be3 pekoMeHa1ui.
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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/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
IlndpoBasi 00paboTKa CUrHA/IOB
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

ceTel, COOPY>KeHUM U CPeJCTB
MH(POKOMMYHHUKAL[UI B COOTBETCTBUU C
TeXHUYeCKUM 3a/JaHueM C UCI0/Ib30BaHHeM Kak
CTaHJAPTHBIX METO/IOB, TIPUEMOB U CPEZICTB
aBTOMAaTH3aluu MPOEeKTUPOBAHUS, TaK U
CaMOCTOSITeJIbHO CO3/laBaeéMbIX OPUTHHATbHBIX
MporpaMm

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-8 yMeHHeM cobUpaTh 1 aHa/IM3UPOBATh Lo/mkeH 3HaTh MEeTOAbl MaTeMaTHUueCKOTO
vHbopMaluto /i GOpMHUPOBaHUS UCXOAHBIX | ONTMCAHUS JIMHEeHHBIX AUCKPETHBIX CUCTEM;
JIAaHHBIX /17151 IPOEKTUPOBaHUs CPeJCTB U CeTell | OCHOBHBIE 3Tallbl IPOEKTUPOBAHUS
CBSI3U U UX 3/IEMEHTOB 1M POBBIX (PUTBETPOB; OCHOBHBIE METO/IbI
[TK-9 yMeHHeM IIPOBOAUTh PacyeTsl 10 TIPOeKTY CMHTESA 1 aHa/li3a HacToTHO-

n30upaTebHbIX IU(GPOBBIX GUIBTPOB,;
MeTO/IbI MaTeMaTU4YeCKOTO OTUCaHUsI
LU(PPOBBIX (PUILTPOB B BU/le CTPYKTYPHI;
METO/] aTeMaTHyeCKOro OTHCaHUS
JVCKPETHBIX CUTHAJIOB C ITOMOILBIO
JUCKpeTHOro rnpeobpa3oBanusi Oypbe
([I1d); anroputm OBICTPOTO
nipeoOpa3oBanusi @ypee (BIID);
TIPUHLIUIIBI OL[@HKU [ITYMOB KBaHTOBAHHUSI B
1HMppOoBbIX PuIbTpax ¢ GUKCMPOBAaHHOM
TOYKOM; TIPUHLIMITBI TIOCTPOEHUSI CUCTEM
OAHOKPATHOW UHTEPIIOJISLIUH U
JeluMariuy; ;

HomkeH yMeTb OOBSICHSTD
MaTeMaTHhyecKoe ONrcaHre JTMHeNHbIX
JUCKDPeTHBIX CUCTEM B BHJIe alTOPUTMOB;
BBINOJIHSTh KOMITBIOTEPHOE
MO/Ie/TUPOBaHKe JIMHEMHBIX AUCKPETHBIX
CHCTeM Ha OCHOBe UX MaTeMaThueCKoro
OTMCaHMUST; 3a/jaBaTh TPeOOBaHUS K
YaCTOTHBIM XapaKTepUCTUKaM LIU(PPOBBIX
(buMBTPOB; 000CHOBBLIBATH BHIOOD THIIA
udposoro ¢unsrpa, KUX unu BUX (c
KOHEUHOU Wi OeCKOHEeUHON UMITY/IbCHOM
XapaKTepPUCTUKOW); CHHTe3UPOBaTh
1rdpoBoM GDUNLTP U aHATM3UPOBATh €ro
XapaKTepUCTHUKU CPeJiCTBaMH
KOMITFOTEPHOTO MO/Ie/TUPOBaHMUS;
000CHOBBIBaTb BBIOOD CTPYKTYPbI
1rdpoBoro ¢huIbLTPa; BHITIOIHSTD
KOMIIbIOTEPHOE MO/le/TMpOBaHue
CTPYKTYPbI 1[U(POBOTO PUIbTPa;
BbIUMC/IATH JI1® nuckpeTHOro curHasia c
TOMOLLIBI0 anroputmoB BIT® cpencreamu
KOMITbIOTEPHOT'0 MO/leTMPOBaHMUs;
OOBSCHSITH PUHLIUTIBI TIOCTPOEHUS CUCTEM
OZJHOKPATHOM MHTEPIOJISLUU U
JelMalui. ;
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[o/mKeH Bna/ieTh HaBbIKAMU COCTaB/IEHHUS
MaTeMaTHueCKuX Mojiesiel TMHeMHbIX
JUCKPETHBIX CUCTEM U JUCKPETHBIX
CUTHA/IOB; HaBbIKAMH KOMITLIOTEPHOTO
MO/IeTUPOBAHUS TMHENHBIX JUCKPETHBIX
CUCTeM; HaBbIKaMU KOMITbIOTEPHOTO
MPOEeKTHUPOBaHUS 1TUGPOBBIX (UTBTPOB;
HaBbIKaMU KOMIbIOTEPHOTO BBIUMC/IEHUS
HTI® Ha ocHoBe BIID. ;

OO1mye XapakTepUCTUKHU TOKa3aTeseld U KpUTepHeB OLleHHMBAaHWS KOMIIETEeHLIMH Ha BCEX JTarax
TipYBeZieHbl B TabmuLe 2.
Tabmuia 2 — O61Me XapaKTepUCTHUKH TOKa3aTe/iel ¥ KpUTepueB OLieHWBaHMsI KOMITeTeHLIMI 10 STaram

ITokasarenu u
3HaThb YmeTb Bnanets
KPUTepUU
OtmuHo (Beicokmit | Obnazaet dakTrueckumu | O6saziaeT Juara3oHOM KonTponupyet paborty,
YPOBEHB) Y TeopeTHYe CKUMH TPaKTUUECKUX YMEHUM, | [IPOBOAMUT OLIEHKY,
3HaHWSIMU B TIpeZiesiax TpeOyeMbIX /I/Is1 pa3BUTHSI | COBEPIIEHCTBYET 1eHCTBUS
r3yuaemoit 06/1acTH C TBOPYECKUX pelleHnH, paboThI
MMOHMMaHWEM TDaHMI] abcTparupoBaHust
MIPUMEHUMOCTH nipobiem
Xoporto (6a30Beiii | 3HaeT (akThl, MpUHIMIE], | O6/afaeT Auaria3oHOM BepeT oTBeTCTBEHHOCTH 3a
YPOBEHb) MpOoIieCchl, obIye MPaKTUYeCKUX YMeHUH, 3aBepileHue 3a7iay B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX ZJIsl pellieHrsT | ICC/IeI0BaHuUH,
r3yuyaemoii obsactu orpe/ie/IeHHBIX MMPo0/ieM B | TIPUCIIOCA0TMBaeT CBOe
00s1acTH Ucc/e[0BaHUS TIoBe/IeHHe K
o0cTosITeNIbCTBaM B
peliieHny nipobiem
YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saaeT OCHOBHBIMH PaboraeT nipu ripsiMmomM
0 (TIoporoBBIi 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOieHUH
YPOBEHb) TSI BBITIOJTHEHUSI TTPOCTBIX
3azau

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuus I1K-8

[TK-8: ymeHueM cobupaTh ¥ aHaIM3WpOBaTh WHGOPMALUIO [T (OPMUPOBAHUS HCXOAHBIX
JIaHHBIX [I7151 IPOeKTUPOBaHUsI CPe/ICTB U CETel CBSI3U U UX 3JIEMEHTOB.

[nist bopMUpoBaHUsT KOMITETEHLIMK HEOOX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJib3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabmuile 3.

Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCIIO/Ib3yeMbIe CPeZICTBA OL€eHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
CopneprkaHue MeTopbl TTIOMCKA U Cobuparthb u HaBbikamu paboThi €
9TarioB a”a/M3a TeXHUYe CKOU aHaM3UpOBaTh TexXHUYeCKOM

vHbopMaluu. vH(bOopMaI[1io JIOKyMeHTal[1e.
TeXHUYECKYH0

MH(pOpMaL1Io U3
Pa3/IMYHbIX UCTOYHUKOB;
dopmMHpOBaTh UCXO/HbIE
JAHHbIe TSI
TIPOEKTUPOBAHUS CUCTEM
11 poBoi 00pabOTKH
CUTHAJIOB;
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Bunp! 3aHATHI

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* [logroroBka K
5K3aMeHy;

* [lpakTnueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* TloaroToBKa K
9K3aMeHY;

* JlaboparopHble
3aHSTHS;

* CamocTodTenbHas
paborta;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* KonTtposbHas pabora;
* Oruer 1o
nabopatopHoii pabore;

* JloMalliHee 3a/jaHUe;
* Ornipoc Ha 3aHATHSIX;

» KonTtposnbHast pabora;
* Ortuer no
nabopatopHoii pabore;

» [lomalliHee 3a/laHue;
* Onpoc Ha 3aHATHUSX;

¢ OtueT o
nabopatopHol pabore;
* JlomalliHee 3a/laHue;
* OK3aMe€H;
* DK3aMeH;

* OK3aMeH; * 3JK3aMeH;
e OK3aMeH; * ODK3aMeH;
dopMyIMpOBKa MoOKasaTesiel U KPUTepHUeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabmurie 4.
Tabsuiia 4 — TTokasaTe/ M U KDUTEPHUU OLIEHUBAHMsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OTtmnuHO * 3HaeT MeTozbl Moucka | * OcyijectsisieT mouck | ¢ CBoOOAHO
(BBICOKHMI YPOBEHb) | 1 aHa/IM3a TEXHUYECKOM Y TIPOBOJUT aHa/IN3 OpHEHTHPYETCS B
vHdopmaluy; ; TeXHUYe CKOU TeXHUYeCKOU
e 3HaeT OCHOBHELIE vHbopMaluu, uH(popMaLy;;

3Taribl IPOeKTUPOBAHUS
LM(pPOBBIX (PUIBTPOB.;

Tripe/iCTaB/IeHHOMN B pa3-
JIMYHBIX UCTOYHHUKAX;;

* YmeeT IIPOBOAUTH
pacueThbl B COOTBETCTBUH
C TEXHUUYECKUM
3a/jlaHueM. ;

* ¥YBepeHHO (popmMHpyeT
WCXOZIHbIe JJaHHBbIe /IS
MPOeKTUPOBAHKS
1M(dpOBBIX PUIBTPOB U
cu-cTeM Lu(poBOM
obpaboTku
vH(popMaLuu.;

Xopotiio (6a30BbIii

* 3HaeT MeTO/bl [IOMCKa

* OcylecTBaseT MOUCK

* BraneeT HaBbIKaMU

YPOBEHb) Y aHa/iM3a TeXHUYeCKOW | U MPOBOJUT aHaIU3 TOMCKa Y aHaJr3a
vHdopMaluu;; TeXHUYe CKOU TeXHUYeCKOU
* Ilpexcrapser npuemel | MHGOPMALUH, vHbopMaluy;;
Y pe3y/ibTaThbl aHa/I13a TIpe/ICTaB/IeHHOM B pa3- * Biazneer HaBBIKAMU
TeXHUYe CKON JIMYHBIX NCTOYHUKAX;; pa60TbI C pas/JINYHbLIMU
vuHbopMaluu.; * CamOCTOsITeNTbHO HWCTOYHHMKAMH
noZioMpaeT MeTo/bI vHbopMaluu. ;
peleHus mpobJsiem.;
YI0B/IETBOPUTE/IbH | * JlaeT ompe/e/eH sl * YmeeT paboTarh C * Bnapeer
0 (1oporoBeIi OCHOBHBIX [TOHATHUH B TeXHUYE CKOM TepPMUHOJIOTHEN
YPOBEHb) 1UdpoBoii 06paboTKe JIOKyMeHTal[1u;; npeMeTHOU 00/1aCcTH
CUTrHAaJIO0B;; * YMmeeT 1npe/CTaB/ATh 3HAHUA;;
* Bocrnpoussogut pe3y/bTaThl CBOei * Biazneer HaBBIKAMU
OCHOBHbIe MOIOXKEeHUSsT paboThL.; TOMCKa Y aHaJr3a
aHau3a TeXHUUeCKOU TeXHUYeCKOU
vHbOopMaluu. ; vHbopMaluu.;
2.2 Komnerenuus I1K-9
[MIK-9: yMeHueM MpOBOAUTH pacueTbl [0 TPOEKTY CeTei,, COOpPYXEHUM U CpelCTB
16
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WH(POKOMMYHHUKAI[UM B COOTBETCTBUM C TEXHUYECKUM 3a/JaHMEM C WCTOb30BaHWEM KaK CTaHJAPTHBIX
METO/IOB, TIDUEMOB U CPeCTB aBTOMAaTH3allui MPOEKTUPOBAHHS, TaK U CaMOCTOSITE/IbHO CO3/laBaeMbIX
OPUTHMHAJILHBIX TTPOTPaMM.

[7nst bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTb Psifi ITaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBa OLIeHUBAHMUS

TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UH U UCITO/Ib3yeMble CPeZICTBA Ol€eHUBAHUS

OCHOBHBIE MeTO/bI
CUHTe3a U aHa/m3a

JIMHEMHBIX JAUCKPEeTHBIX
CHCTeM Ha OCHOBEe UX

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue OcCHOBHBIEe 3Tarbl BoinoHATh HaBbikamu
3TaroB MPOEKTHUPOBAHUS KOMIbIOTEPHOE KOMIbIOTEPHOTO

LM(POBbIX (PUTBTPOB; MO/le/TUpOBaHUe MO/IeTMPOBAHUS

JIMHENHBIX JUCKPETHBIX
cucteM; HaBrikamu

YaCTOTHO-M30MpaTe/bHbIX | MaTeMaTH4eCKOro KOMITbIOTEPHOT'0
LM(POBbIX (PUTBTPOB; orncanust; O60CHOBBIBAThH | IPOEKTHPOBAHMUS
MeTozb1 MaTeMaTU4YeCKoro | BbIOOp Tuma 1uidpoBoro | udpoBbIX HUIBTPOB;
onucaHus U(MPOBBIX dunbTpa, KUX unu BUX | HaBbikamu

(buUnLTPOB B BUjlE (C KOHeYHOU UK KOMITbIOTEPHOTO
CTPYKTYpbI; MeToz 0eCKOHeUHOW UMITY/TbCHOM | BIurcienus [AT1d Ha
MareMaTU4eCcKoro XapaKTepPUCTUKON); ocHose BII®.

OMUCaHKWA JUCKPETHBIX
CHUT'HAJIOB C IIOMOMIIBIO

IIpoBoaUTL pacueTsl s
CUHTe3a LU(PPOBBIX

ITpuHUMIIaMU TIOCTPOEHHUS
CUCTeM OJHOKPaTHOU

JIMCKPETHOTO (GbuUnbLTPOB U VHTEPIOJISALN 1
nipeoOpa3oBanus Oypbe | aHAMU3WPOBATH €0 JlelMMaLyu.
(AT1D); Anroputm XapaKTepUCTUKU

ObICcTpOTO Cpe/iCTBaMH

nipeobpa3oBanusi Pyppe | KOMIIBIOTEPHOTO

(BI1®); IMpuHLHIIBI MOZIe/TUPOBaHUS;

OLIEHKH 1I1yMOB Breruucsiare 1D

KBaHTOBaHUs B LU(POBBIX
dbunpTpax c
(bMKCpPOBaHHOW TOUKOM;
[TpuHLUIIBI TOCTPOEHUS
CUCTeM OZIHOKPaTHOU
VIHTepIIoJISALUY U
JleLiuMariiy.

[JMCKPETHOI'0 CUrHasa C
MIOMOLLIBIO /ITOPUTMOB
BII® cpexcrBamu
KOMITBIOTEPHOIO
MO/Ie/TUPOBAHMUS.

Bupp! 3aHaTHM

¢ [IpakTHhueckue

* [IpakTuueckue

* JlaboparopHbie

3aHATHS; 3aHSATHS; 3aHSATHS;

* JlaboparopHbie * JlabopaTopHbie * CamocTosiTe/bHas

3aHATHUS; 3aHATHUS; pabora;

e Jlekiuy; * Jlekiuu;

* CamocTodTenbHas * CamocrTosiTe/ibHast

pabora; pabora;

* TlogroroBka K * TloAroToBKa K

JK3aMeHy; 9K3aMeHy;
Wcnonb3yembie * KonrposbHas pabora; | * KouTponbHas pabota; | ¢ Ortuer mo
Cpe/CTBa * Otyet no * Ortuer no nabopatopHoii pabore;
OLIeHMBaHHs nabopatopHoii pabore; nabopatopHoii pabore; * JlomaliiHee 3a/laHUE;

* JloMalliHee 3a/jaHUeE; * [lomaliHee 3a/laHue; * JK3aMeH;
* Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUSAX; * OK3aMe€H;
e OK3aMe€H; * ODK3aMeH;
* DK3aMeH; * OK3aMeH;
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@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumiie 6.
Tabmurja 6 — [Toka3aresu v KpUTepUU OLIeHUBAHKSI KOMITeTEHL[MH Ha JTarax

CocraB 3HaThb YMmeTb Bnagets
OTmuyHoO * 3HaeT OCHOBHbIE * YMmeeT NIpoBOAUTH * CBobozHo BrazieeT

(BBICOKMI YPOBEHb)

3Tarbl MPOeKTUPOBaHUS
1[M(POBBIX CUCTEM;;

* 3HaeT OCHOBHbIE
aZIropuTMbI 1{UGPOBOI
00pabOTKH CUTHAJIOB.;

* 3HaeT MeTO/bl pacueTa
1[M(POBBIX (PUILTPOB.;

pacyeTsl LUPPOBBIX
(bUIBTPOB, a TakKe
peasiM30BbIBaeT
OCHOBHbIE O/I0KH
1UdpoBoI 00pabOTKH
CUTHAJIOB B
NIPOTPAaMMHOM BUJIE;;
* YMesno mMopenupyeT
anropuUTMbI LIU(PPOBOI
00paboOTKH CUTHAJIOB B
TpOrpaMMHOI# cpefie.;

MaTeMaTH4e CKUM
arrapaToM OIMHUCAHMS
CHTHAJIOB U JIMHEMHBIX
JTUCKPETHBIX CUCTEM;;
* CB00OAHO B/ageeT
HaBbIKAMH pacueTa
rapaMeTpOB CUCTEM
ubpoBoii 06paboTKU
CUTHAJIOB.;

aJrOpUTMbI LIU(PPOBOH
00pabOTKU CUTHAJIOB. ;

Xopomo (6a30BbIii | ¢ 3HaeT 0CHOBHEIE  CaMOCTOsTe/IbHO * Brageer
YPOBEHb) STarlbl [IPOEKTUPOBAHUS peanr30BbIBAeT MareMaTHyeCcKHUM
LU(PPOBBIX CUCTEM;; OCHOBHbIE O/I0KH arrnapaTroM ONUCaHUsA
e 3HaeT OCHOBHELIE 1[MhpoBOI 00pabOTKM CUT'HAJIOB;;
aZIropuTMbI 1{UGPOBOI CMIHaJ/IOB B * BageeTr HaBbIKAMU
00pabOoTKH CUTHAJIOB.; NIPOrpaMMHOM BH[JE. ; pacueTa rapaMeTpoB
* CamMOCTOsITe/IbHO cucreM LUppoBoit
M0J0MpaeT METO/bI 00paboTKY CUTHA/OB.;
pellleHUs 3a/au.;
Y0BNETBOPUTE/IbH | ¢ 3HaeT OCHOBHbIE * CniocobeH B * Bnageer
0 (TIOpOroBBIi aNrOpUTMbI LIUPPOBOI IporpaMMHOM BH/Jie MaTreMaTrhyeCKUM
YPOBEHb) 00paboTKH CUrHAJIOB.; TYcarh IpoCThie arrapaTroMm OINUCaHUs

CUTHAJIOB. ;
* Bnaneer
TepPMUHOJIOTHEeN
npeMeTHOU 00/1acTH
3HaHWUSL.;

AedATe/IbHOCTH, XdPAKTEPU3YIOLIKUX 3TAallbl

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA
Ilis peany3alldy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHasibl, HeoOXoAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHH, HaBBIKOB W (WJTH) OIIbITa

oOpa3oBareIbHOM MTPOTpaMMBbI, B C/IeAYIOIIEM COCTaBe.

— Ilpouecc

3.1 TeMmbI JOMAIIHHUX 3aaHHH

— Mertoauka paboThl ¢ yueOHOM ¥ HayuHOU nutepaTypoii. OdgopmieHre yueOHbIX pabot. Pabora
B cucteme Scilab. UccnenoBanue momeneit uereid u curHanoB. PacueT uu@poBbix ¢unbTpoB. Pacuer
TlapaMeTPOB JIe[IIMaTopa U UHTEPIIO/SATOPA.

3.2 TeMBbI ONIPOCOB Ha 3aHATHAX

ripeoOpa3oBaHus

dHaJ/I0TOBOI'0

CHUI'HaJ/ld B

1H1(ppOoBOiA.

(dopMUpoBaHHsI KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

Juckperusauus

HU3KOUaCTOTHBIX U TOJI0COBBIX CHMrHa/noB. OHOPOJHOE U HeOAHOPOAHOe KBaHTOBaHWE U KOJMPOBaHUe.
[Mporecc 1udpo-aHaIoroBoro npeobpasoBaHusl.

— Beegenue B 1udpoBbie GuabTpel. Tumbl LU@poBbix (uabTpoB: KUX-punstpel 1 BUX-
GbunbTphl. OTarnbl pa3paboTku ¢unbTpa. Metomel pacueta kKo3bdurmentoB KUX-pumsrpoB. MeToms
peanusauyu KU X-punbrpoB. Metoabl pacueta ko3(duieHToB BUX-bunbrpoB. Peanuzaiuss BUX-

¢unbTpoB.

— BnusiHue KoHeuHoOW paspsigHOCcTM Ha 1udpoBble KUX u  BUX-OUnsTpsl.
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KBaHTOBaHUS K03 duiinerToB. OmmobKy oKpyrieHus. OUMOKY reperoTHeHusI.

— TIlpeobpa3oBanne @ypbe u Z-mpeobdbpa3zoBanue. Ob6patHoe z-mipeobpa3oBanue. ObmacTu
TIpUMeHeHHs z-Tipeobpa3oBaHus B [UPPOBOM 00pabOTKe CUTHAOB.

— Pan ®ypee. IIpeoOpasoBanue @Dypwe. [IuckpetHoe mpeodpa3oBanue @Dypbe. ObOpaTHOE
JHMCKpeTHoe mpeobpa3oBaHue Dypbe.

— BricTtpoe mipeobpa3zoBanue Pypre C gerumMaliieit Bo BpeMeHHoW obsactu. BII® ¢ yacToTHOM
JeruMarieid. BeruuciuTe ibHbIE MperMyIecTBa ObicTporo npeodpasoBanust Oyphbe.

3.3 Dk3aMeHaLUOHHbIEe BOIPOCHI

— O6ob6uenHas cxema LIOC. Ilporjecc npeoOpa3oBaHMs aHAJOrOBOIO CUrHajla B LM(POBOM.
JuckpeTusalss HU3KOYACTOTHBIX CUTHAMOB. [IMCKpeTH3alUsi TMOJOCOBBIX CUTHanoB. OfHOpOAHOe
KBaHTOBaHMe U KojupoBaHHWe. HeopHoposHoe KBaHTOBaHMe M KojupoBaHHe. Bribopka c 3amacoM Mo
YacToTe MPU aHaIOroBo-IudpoBoM mpeobpaszoBanun. [Ipomecc udpo-aHanoroBoro mnpeobpa3oBaHusl.
@unbTphl 3alUThl OT 3epKa/bHbIX 4YacTOT. Bbibopka € 3amacoM Mo yacToTe MpH LK(po-aHa/lIoroOBOM
npeoOpa3oBannu. Ceprka. Koppemsius. 1P u obpathoe AII®. KUX-¢dunstpel 1 BUX-punbTpsl
Lndposoii ¢punbTp. OCHOBHBIE XapakTepUCTUKU. KpuTepuii cvHTe3a. Pa3HOCTHOe ypaBHeHHe KaK OCHOBA
MIPOTPaMMHOM peanu3ariyu 1udpoBoro ¢unbTpa. OTarnbl pa3paboTku IUPPOBBIX GUMLTPOB. JInHelHast
(hazoBasg xapakTepucTvka. Metogpl pacyeta KosdduuyeHToB KUX-¢unsrpa. [enumanus C LeabM
miarom. VIHTeprionisnys ¢ UesibiM marom. [IpeoGpa3oBaHue 4acTOTHI AWCKPETH3ALMU C HEL[e/IbIM ILIaroM.
MHorokackajHoe TmpeoOpa3oBaHMe YacTOThl JAWUCKpeTH3aluM. VIMIysnbcHasi XapakTepucTHKa U
nepeiaTouHasi (PyHKLUsI.

3.4 TeMBbI KOHTPO/IbHBIX PadoT
— Ilpouecc npeobpa3oBaHus aHaI0rOBOIO CUTHasla B LiU(POBOM.
— Illymbr kBanTOBaHust ALIIT (aHanmoroBo-1judpoBoii mpeoGpa3oBaTerb).
— MHorokackagHas feljuMarisi U MTHTepHoJsLKSI.

3.5 TemblI 1a00paTopHBIX padoT

— OpHOpoAHOe U HeOAHOPOJHOe KBaHTOBaHUe U KOJJUPOBaHUe.

— Iludposbie GUILTPhL. PUMBLTP CKOJBL3SIIETO CPeHEero.

— BisusiHue KOHeyHOM pa3psAHOCTH Ha UWbpoBble (GUABTPbL. OMmMUOKM KBaHTOBAHHS
ko3¢ ¢urenToB. OMKUOKM OKPYI/IeHusI.
[Tpeo6pasoBanne ®ypre u Z-npeobpasoBaHue.

— [uckpetHoe nipeobpa3oBanne ®ypre. ObpaTHOe aricKpeTHOe Tipeobpa3oBaHue Dypre.

— Belunc/iuTenibHbIE MperMyIecTBa ObicTporo rnpeobpasoBanus dypebe.

— [enmManys ¢ 1enbIM IaroM. VHTepnosnsius ¢ uenbiM aroMm. [IporpaMmHasi peanu3aiiyst
JenMatopoB. [IporpammHast pean3anyisi UHTEpPIOISTOPOB.

4 MeTtopnueckye MaTepHuaJibl
Ins obecrieuenust mpoiiecca oOyueHUst W peIeHus 3a/jau 00yueHUsI UCTIONb3YIOTCS CIEAYIOIIHe
MarepHuaIbl:
— MeTOAWYeCKHe MaTepuasibl, OMNpEAeAIOIIMe TPOLeAypbl OLIEHWBAHUS 3HAHWN, YMEHWH,
HAaBBIKOB M (WIM) ONbITA [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tarbl (OP-MHPOBaHUS KOMITETEHIHH,
COIIacHoO . 12 paboueii IpOrpamMMBI.

4.1. OcHoBHas /MTEparypa
1. Ludposas MobunbHasi paguoces3b [TekcT] : yue6HOe mocobue ayis By3oB / B. A. lankuH. - 2-
e u3f., mepepab. u gorm. - M. : T'opsiuast munms - Tenekom, 2012. - 592 c. (Hanuuue B 6ubmioreke TYCYP
- 40 9K3.)
2. lludposas o6paboTka curHasos : YuebHoe rmocobue asis By30B / A. b. CeprueHko. - 2-e u3g. -
CII6. : TTurep, 2007. - 750[2] c. (Hanuuue B 6ubnvoreke TYCYP - 70 3k3.)

4.2. lonoHUTe/IbHAA IMTepaTypa
1. Iludposasi obpaboTrka curHasoB : yudeOHOoe Tmocobue pans By3oB / M. W. Kypsuuii ;
denepasbHOE areHTCTBO MO 00pa3oBaHWIO, TOMCKWM TOCYZApPCTBEHHBIM YHHUBEPCUTET CUCTEM
yTipaB/ieHus1 U pafro3ieKTpoHUKH. - Tomck : TYCYP, 2006. - 175[1] c. (Hamuue B 6ubmoreke TYCYP
- 40 3K3.)
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2. Iludposas obpabotka curHanos : Iep. c anmt. / A. B. Onmenreiim, P. B. Illadep ; mep. : C. A.
Kyneros ; pen. nep. : A. C. HenaitieB. - M. : TexHocdepa, 2006. - 855[1] c. (Hanmuure B 6ubIMoTeke
TYCYP - 70 3K3.)

4.3. YueOHO-MeTOANYeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne
1. Ludposasi obpaborka curHamoB: MeTtoguueckre ykas3aHusi K jlabopaTtopHbIM paboTtam 10

JVCLIATITHHE «udposas obpaboTka CUTHAJIOB» (5 cemMecTp) CreLyaabHOCTH
«H(pOKOMMYHUKAI[MOHHBIE TEXHOJIOTHUU U CUCTeMbl CBs3u» (ko 210700.62) / Tesbliep A. A., AbeHos P.
P, PoroxuukoB E. B. - 2013. 25 c. [OnekrpoHHbli pecypc] - Pexum pocryma:

http://edu.tusur.ru/publications/3464, cBOOOHBII.

2. lludpoBas obpaborka curHanoB. Yacte 1: MeToanyeckrde yKasaHWs TI0 TIPOBe/I€HHIO
MPaKTUYeCKUX 3aHSATUA W OpraHu3alMd CaMOCTOSTeNbHOM paboThl CTY/AeHTOB, OOyuarolUXcs I10
Harpap/ieHUIO TIOAToTOBKK OakanaBpoB 210700.62 «/H(DOKOMMYHHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI
cBssu» / AbenoB P. P. - 2014. 53 c. [OnekrpoHHblli pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/3748, cBob0gHbI.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. http://www.dsplib.ru/
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