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, 4

CemecTp: 6, 7

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Buzibl yueOHOM IeATebHOCTU 6 cemecTp 7 cemeCTp Bcero EvHunpbl
1 |Jlekuuu 26 12 38 YacoB
2 | Ilpaktnueckue 3aHATUS 18 18 36 4yacoB
3 |JIabopaTopHbie 3aHATHUS 16 16 32 4yacoB
4 | Bcero ayIJUTOpHbIX 3aHSATUI 60 46 106 4yacoB
5 |CamocTosiTesibHast pabora 48 62 110 yacoB
6 | Bcero (6e3 5k3ameHa) 108 108 216 YyacoB
7 |IloAroToBKa ¥ ciaua 5K3aMeHa 36 36 YacoB
8 | OO6mas TpyI0eMKOCTb 144 108 252 YyacoB
4.0 3.0 7.0 3.E

OK3aMeH: 6 ceMeCTp
3aueTt: 7 cemMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 ot « 19 » 1 2017 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[.13) orHocurcsi kK Onoky 1
(BapuaTHBHas 4acTh).

[MpefuiecTByOMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/lbHble 3HAHUS, SIBJISIIOTCS
c/lefiyloliie  OUCLMIUIMHBL: ~ BbluMciuTenbHass  TeXHWKAa W WHGOpPMALMOHHbIE  TEeXHOJIOTHH,
[TporpamMmMurpoBaHue jorndeckux uHTerpanbHbix cxem (I'TIO 3), Paauvonepezatoliyie yCTPOKCTBa CUCTEM
PaZiMoCBsA3U U PaiIM0Ll0CTyIa, PasrionprieMHble yCTPOMCTBA CUCTEM pPaJuOCBsI3M U paJuoA0CTyma.

[MocnenyOMUMH JUCLIATITMHAMHU SIBJISTFOTCS: Pa3paboTKa yCTPONUCTB /1S CUCTEM CBSI3U.

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 JUCLIMIUIMHBI COcTaB/sseT 7.0 3aueTHBIX €JUHMIILI U TIpe[CTaB/ieHa B
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tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUTIAHEI

Buzbl yueOHOM /1eATeIbHOCTH Bcero yacoB CemecTpsl
6 cemecTp 7 ceMecTp

AynuTopHbIe 3aHATHSA (BCEro) 106 60 46
Jlekiun 38 26 12
[IpakTrueckue 3aHATUS 36 18 18
JlabopaTtopHble 3aHATHUS 32 16 16
CamocTosiTenibHast paboTa (Bcero) 110 48 62
OdopmsieHre 0TYETOB T10 J1TabOpaTOPHBIM 32 14 18
paboram
[TpopaboTKa JIEKIJMOHHOTO MaTeprasa 40 18 22
[ToAaroToBKa K mpakTUUeCKUM 3aHSITHSIM, 38 16 22
ceMuHapam
Bcero (6e3 sk3ameHa) 216 108 108
[ToaroroBka v craya sK3aMeHa 36 36
OO0r1ast TPy10€MKOCTh Yac 252 144 108
3aueTtHble Eavnnibl TpyoeMKoCTH 7.0 4.0 3.0

5. CopepxaHue AUCLMII/IMHbI

5.1. Pa3jensl AUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zaenbl AMCIMIVIMHEBL U BUJbI 3aHSATUN

y - m
= B8
= 3 g - v
x 8 & a8 = 3 5
= o w © o 9 = =
= S 3 = =i > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL = 5 = 5 o 2 Sl
= ¢ g 5 g7 &F
K ) S
: 5§ &  ®me g%
e, =} S
£ 8
O
1 | AnanoroBblii uHTepdelic BBO/ja-BbIBO/IA 6 4 2 14 26 [TK-8, TTIK-9
s cucrem HOC.
2 |ludposbie GUILTPHI. 4 4 4 8 20 [TK-8, TTIK-9
3 | DddekTbl KBaHTOBaHUS B IIU(POBBIX 2 2 2 6 12 [TK-8, TTIK-9
¢bunbTpax.
4 | OnucaHve JUCKPETHBIX CUTHA/IOB B 6 2 2 6 16 [1K-8, T1K-9
YacTOTHOM 00/1acTy.
5 | duckpeTtHoe npeobpa3oBaHue Dypbe. 2 12 [TK-8, TTK-9
6 | MHorockopoctHbie cucteMsl LIOC. 6 4 4 8 22 [1K-8, TIK-9
7 | OKOHHbIe QYHKLMH. 6 28 46 [1K-8, IIK-9
8 |Moaynsuys LU(PPOBBIX CUTHAJIOB. 6 12 10 34 62 [1K-8, T1K-9
Wtoro 38 36 32 110 216
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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

6 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.

(@))]

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 MHorockopocTHble cucteMsl LIOC.

Kowrierust 06paboTKM TpY He CKOTBKUX
CKOpOCTSX. [eluMariusi C LiebiM I11aroM.
VHTeprnonsiys C Lie/bIM 111aroM.
MHorokackaiHoe Tipeobpa3oBaHue
YacTOoThI AUCKpeTU3aLuu. [IporpamMmmHast
peanu3aiiys JelumaropoB. [IporpammHast
peanu3aryis UHTeprOISITOPOB.

TIK-8, TTK-
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HToro

Wroro 3a cemecTp

26

7 cemecCTp

7 OKOHHBbIE (DyHKLMH.

CrieKTp OrpaHM4eHHOT0 BO BpeMeHH!
curnana. [I11® orpaHuyeHHOro BO
BpeMeHU curHasa. Vicnonb3oBaHue
OKOHHOTO criakuBaHusi. Kosddurpent
oc/abieHysi OKOHHOM (PyHKLIMH.
OCHOBHbIe YaCTOTHbIE XapaKTepUCTUKH
crieKTpa OKOHHOM yHKL[U. OCHOBHBIE
CBOMCTBa OKOHHOW (PYHKLIMU U UX
XapaKTepUCTHKH.

TK-8, TTK-

HToro

8 Mogynsuys UrudpoBbIX CUTHAJIOB.

CurHassl C JBOMYHOU (Pa30BOi
MaHumysssLe. CrieKTp U BeKTOpHasi
nuarpamma BPSK curnana.
OtHocurenbHas (quddepeHIManbLHas)
JiBonuHasi (ha30Basi MaHUMYJISILIUS
(DBPSK). KogupoBaHue oiHUM
CUMBOJIOM JByX OWT TiepesiaBaeMoii
nHpopmaruu. CtpykrypHas cxema QPSK
mogynsTopa. KeagparypHas
aMIuviMTygHas moaynsauusa QAM.

ITK-8, I1K-

Htoro

6

Wroro 3a cemectp

12

Htoro

38

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)

U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3zesnbl JUCLIMTIIMHBI U MEeXXAUCLIUTUIMHAPHBIE CBSI3U C 00ecreunBaromMu (MpeabIyLIUMU) 1

obecrieuriBaeMbIMU (TTOC/IEIYFOIIMMU ) JUCLIATIMHAMM TIPeJICTaB-/IeHbl B Tabuiie 5.3.

Tabmuiia 5.3 - Pa3genbl AUCLATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne| HaumeHoBaHMe AUCLUIUIMH

Ne pa3enoB aHHOMW AUCLUTUTAHBI, [7IsI KOTOPBIX HE00X0AUMO
n3yueHre 00ecrieurBarolX U 00eCrieunBaeMbIX AUCIUTUIAH

1 2 3 4 5 6 7 8
[TpepmecTsyrolye JUCLUATIIMHBL
1 |BbruncautenbHasi TeXHUKA U N
VMH(pOPMaL[MOHHbIe TEXHOIOTHUU
2 |IlporpammupoBaHue
JIOTUYeCKUX WHTerpabHbIX + + + + + + + +
cxem (I'TIO 3)
3 |Paguonepeparomye yCTpoucTBa
CHCTeM pPaJUuoCBs3U U + + + +
pasuofocTymna
4 | PaguonpuemMHble yCTPOUCTBA
CUCTeM PaZiMOCBA3U U + + + +
pasuonocTyna

[Tocnepyrowme AUCLUTIIVHBI
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1 |Pa3paboTKa yCTPOMCTB Jist
CHCTEM CBSI3U

+ + + +

5.4. CoOTBeTCTBHE KOMIIETEeHI[HH, (POPMHPYeMBbIX NMPH W3yYeHHH JUCHHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TP W3yUeHWU JUCLIATIIMHBI, U BUJOB 3aHATHN
Tipe/iCTaB/ieHo B Tabmwiie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYEMBIX TpU W3yUYeHWH
VCLIUTUJTUHBI
Buap! 3aHaTHM
3]
R B
< 3 g
~ | = O
& 5 5
S| = T (="
=1 &, ] -
& = o o <
<] L T
) = S = = @opMbI KOHTPOJIS
E % 5 o 5
= v 7] =3 =
o = =X = xR
N2 = S S
= o =
X o 1%
[°] O o
5 5 .
i S
[1K-8 + + + KoHTponbHas paboTa,
JomartHee 3aanue,
Ok3ameH, OTueT Mo
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX, 3aueT
ITK-9 + + + + KoHTposnbHas paboTa,
LomaiHee 3aanue,
Jk3ameH, OTueT 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSAX, 3aueT

6. InTepaKkTUBHBIE MeTOAbI M (OpMbI OpraHu3aIuy 00yyeHHs
He npenycmotpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHo B Tabmiie 7.1.
Tabnuma 7. 1 — CopepykaHue 1abopaToOpHbBIX paboT

g R~
E 4 =
Q S =
=z £ 5
[«9]
Ha3Banus paszesos CopeprkaHue 1labopaTopHbIX paboT S 2 &
= if
2 o 2
= S
6 cemecTp
1 AnanoroBbiii uHTepdelic BBOAa- OpHOpOIHOE ¥ HeOJHOPOAHOE 2 ITK-9
BbIBOZA /151 cucteM LJOC. KBaHTOBaHUE U KOJUPOBaHUeE.
Ntoro
2 lludposbie GUTBTPBI. Hudposbie bUnbTpbl. PUNLTP 4 ITK-9
CKOJIb34ILIero CpeziHero.
Ntoro 4
3 DddekTbl KBAHTOBAHUS B BivisiHue KoHeuHOM pa3psifHOCTH Ha 2 [1K-9
U(POBBIX (PUIBTPAX. 1dpoBbie GUIBTPbI. OMmMOKH
KBaHTOBaHUs K03(duripeHToB. OIMOKU
OKDYIJIEHUSL.

CornacosaHa Ha noprtane Ne 12294



HToro 2

4 OnwucaHve AMCKPeTHbIX curHanoB B |[Ipeobpa3oBanue dypre u Z- 2 [TK-8, I1K-
YaCTOTHOM 006/1acTH. ripeoOpa3oBaHue. 9
Ntoro 2
5 luckpeTHOe rpeoOpa3oBaHye [uckpetHoe npeobpa3oBaHue Pypbe. 2 [1K-8, I1K-
dypse. Ob6paTHOe JUCKpeTHOe TIpeobpa3oBaHue 9
Dypse.
Ntoro 2
6 MHorockopoctHble cuctemsl LIOC. | Jenumanus C Lje/bIM [1aroM. 4 [1K-8, T1K-
WHTeprionsuys € Lje/1bIM LIaroMm. 9

[IporpammHas peanusanus JeLMaTOpOB.
IIporpammHas peanusaiys

HWHTEepPIOJIAITOPOB.
Ntoro 4
Nroro 3a cemecTp 16
7 cemecCTp
7 OKOHHbIe (PYHKIIMU. CnekTp OrpaHMYeHHOT0 BO BpeMeHU 6 [T1K-9

curnasna. [I11® orpanuyeHHOro BO
BpeMeHU curHasa. Vicnonb3oBaHue
OKOHHOTO criakuBaHusi. Kosddurpent
oc/1abyieHust OKOHHOM (hYHKITUH.
OCHOBHbIE YaCTOTHbIE XapaKTepUCTUKU
crieKTpa OKOHHOM (yHKUMU. OCHOBHbIE
CBOMCTBA OKOHHOM (PYHKLIMU U UX

XapaKTepUCTUKHU.
Ntoro 6
8 Mopynsauys [u@poBbIX CUrHaAoB. | CUrHasIbl C JBOMUHOM (a30BOM 10 [TK-9

MaHunynsauyend. CriekTp U BeKTOpHas
fuarpamma BPSK curnara.
OTtHocutenbHas (guddepeHLanbHas)
JBoUYHas (ha30Basi MaHUIY/ISALIUS
(DBPSK). KopupoBanue ofHUM
CUMBOJIOM JByX OUT TiepesiaBaeMoid
nHpopMmaruu. CTpykTypHasa cxema QPSK
Mozayaropa. KsazparypHas
aMIIMTyAHas Moaynsauus QAM.

Ntoro 10
Wtoro 3a cemecTp 16
Ntoro 32

8. IIpakTHUecKue 3aHATHUSA
CojiepskaHue pakTHYeCKHUX paboT nprBeieHo B Tabnwuiie 8.1.
Tabsuia 8. 1 — CopeprkaHue MPaKTUYECKUX paboT

HasBanus paspenos Copep>kaHrie IPaKTUUECKUX 3aHATHI

q
dopmupyeMblie
KOMITeTeHLINU

Tpyn0eMKOCTb,
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6 cemecTp

1 AnasnoroBbiii uHTepdelic BBOa-
BbIBOJa Ay1s1 cructem LIOC.

ITporiecc rpeobpa3oBaHusi aHAJIOTOBOTO
CUrHaza B MG poBoi. JucKpeTru3auus
HH3KOYACTOTHBIX U MOJIOCOBBIX CUTHAJ/IOB.
OpHOpOgHOE Y HEOJHOPOAHOE
KBaHTOBaHUe U KogupoBaHue. [Iporecc
1M PO-aHATIOrOBOT0 Mpeobpa3oBaHusI.

Ntoro

ITK-9

2 Lludpossle GUIBTPEIL.

Mertozapb! pacueta ko3dduriento KNUX-
¢bunbTpoB. MeTogps! peanu3aumu KNX-
¢unbTpoB. MeTobl pacuera

K03 purentoB BUX-¢punsrpos.
Peanusanus BUX-(unsTpos.

HToro

[TK-9

3 DddexThl KBAHTOBAHUS B
LU(POBLIX PUIbTpax.

BnusiHve KOHeUHOM pa3psiiHOCTH Ha
urdposbie KUX 1 BUX-bUnbTphl.
OumbKy KBaHTOBaHUs KO3 HUIIEHTOB.
Ommbku okpyrieHus. OmmMbKu
TrieperoiHeHusl.

Htoro

[TK-9

4 OrnvcaHue AUCKPETHBIX CUTHAJIOB B
YaCTOTHOM 00/1aCTH.

ITpeo6pa3oBanue dypre u Z-
npeo6pasoBanue. Ob6paTHOe z-
nipeobpa3oBanue. O6/1acTy MPUMEHeHHs
z-ipeoOpa3oBaHus B [U(POBOI
00paboTkKe CUTHAOB.

HToro

[TK-9

5 [InckpetHoe npeobpa3oBaHue
Dypse.

Psin dypoe. ITpeobpasoBanue Dyphe.
[uckpetHoe npeoOpa3oBanue Pypoe.
OO6paTHOoe ArcKpeTHOe peobpa3oBaHue
Dypse.

Htoro

ITK-9

6 MHorockopocTHble cucteMsl LIOC.

Kowrieriust 06paboTKM TpY He CKOTbKUX
CKOpOCTSX. [eluMariysi C Lie/biM I1aroM.
VHTeprnonsiys ¢ Lie/bIM 111aroM.
MHorokackagHoe ripeoOpa3oBaHue
YacTOoThI AUCKpeTU3aLuu. [IporpamMmmHast
peanu3aiiys JelumaropoB. [IporpammHast
peanv3alyisi UHTeprOISTOPOB.

HToro

[TK-9

Nroro 3a cemecTp

18

7 ceMecTp

7 OKOHHBbIe (PyHKLIWH.

CriekTp orpaHMYeHHOI0 BO BpeMeHH!
curHasa. JI11® orpaHu4eHHOro BO
BpeMeHHU curHaja. Mcrnons3oBaHue
OKOHHOTO crakuBaHus. KosgouiyeHt
oc/absieHysi OKOHHOM (PyHKLIMH.
OCHOBHBIe YaCTOTHbIe XapaKTepUCTUKU
CrieKTpa OKOHHOM (yHKL{MM. OCHOBHEbIE

[TIK-9
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CBOMCTBa OKOHHOW (PyHKI[UM U UX
XapaKTepUCTUKHU.
Nroro 6
8 Moaysnsiuyst MQPPOBbIX cCUTHa/MoB. | CUrHa/bI C ABOMYHOM (Da30BOM 12 [1K-9
MaHunynsityeid. CrieKTp U BeKTOpHast
Jvarpamma BPSK curnara.
OtHocurenbHas (quddepeHiranbHas)
JiBoMuHas1 (ha30Basi MaHUMYJISILIAS
(DBPSK). KogupoBaHve oiHUM
CUMBOJIOM JIByX OUT mepesaBaeMoit
nHpopmaruu. CtpykrypHas cxema QPSK
Moznynstopa. KeagparypHas
aMIuIMTyHas moaynsauusa QAM.
Utoro 12
Wroro 3a cemecTp 18
Utoro 36
9. CamocTosiTe/ibHasA padora
Buzibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIETEHLIMH TIPe/[CTaB/IeHbI B
Tabmumie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH
) <%}
= 4 E
QO
o) S =
Bupr camocTosiTennbHON = > U
Ha3BaHus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o o 2
= S
6 cemecTp
1 AHaJ/IOroBbIM ITogroroBka K 6 IK-9, [omaiiiHee 3aziaHue,
vHTep(delic BBOAA-BbIBOJA | IPAKTUUECKUM 3aHATUSAM, I1K-8 KonTtponbHas pabora,
Ans cuctem LHHOC. ceMUHapam Ornpoc Ha 3aHATHUSAX,
TYeT M TOPHOM
ITpopaboTKa JeKIIMOHHOTO 6 0 5 € oana6opa OPHO
Marepuasa pabote, Jk3ameH
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Utoro 14
2 ndposble (GUMBTPBIL. [Toaroroska K 2 |TIK-9, [JomaiiiHee 3asanue,
TpaKTU4Ye CKUM 3aHATUSM, [1K-8 KoHTposbHas pabota,
ceMuHapaM Omnpoc Ha 3aHATUSIX,
[TpopaboTKa eKIIMOHHOTO 4 OTgeT HOS n1aboparopHo#
Marepuasa pabote, Ok3ameH
OdopmiieHre 0TYETOB 10 2
nabopaTtopHbIM paboTam
WToro 8
3 DddexTrl kBaHTOBaHUS |[loAroToBKa K [K-9, [omaiiHee 3a/jaHue,
B LM(POBBIX PU/IbTPax. |MpPaKTUUeCKUM 3aHATUSM, I1K-8 KonTtponbHas pabora,
CceMUHapam Ornpoc Ha 3aHATUSIX,
TYeT M TOPHOM
ITpopaboTKa JeKIIMOHHOTO 2 Order rio s1aboparopro
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MaTepuasa pabore
OdopmreHue 0TUETOB T10 2
nabopatopHbIM paboTam
HToro 6
4 Onucanve quckpeTHbiX |IToaroroska K IK-9, JomaiiiHee 3aziaHue,
CUTHAJIOB B YaCTOTHOMU MPaKTUUeCKUM 3aHATHSIM, I1K-8 KonTtponbHas pabora,
obsacTu. ceMHHapam Ornpoc Ha 3aHATHSAX,
TYeT M TOPHOM
ITpopaboTKa JIeKIMOHHOTO 2 0 p eT 110 /1a60paTopHo
abore
Marepuasa P
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6
5 JluckpeTtHoe [Togroroeka K [1K-9, LoMarirHee 3aaHue,
npeoOpa3oBaHue dypre. | MIPAKTUUECKUM 3aHSATHSIM, IT1K-8 KoHTposbHas pabota,
ceMHHapam Omnpoc Ha 3aHATUSIX,
Ortuet 110 1abopaTopHOM
ITpopaboTKa JIeKIIMOHHOTO 2 5 partop
T
Marepuasa paborte
OdopmiieHre 0TYETOB 10 2
nabopatopHbIM paboTam
HToro 6
6 MHOroCcKopoCTHbIe [ToaroroBka K 2 |IIK-9, [omaiiiHee 3aziaHue,
cucrems! LIOC. [IPAKTUYECKUM 3aHATUAM, [T1K-8 KonTtponbHas pabora,
CceMUHapam Ornpoc Ha 3aHATUSX,
TYeT M TOPHOM
[TpopaboTKa eKIIMOHHOTO 2 O p € 03H860pa OPHO
abore, JK3aMeH
MaTepuasna p ’
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 8
Wtoro 3a cemecTp 48
IToaroroska K 3k3amMeHy / 36 OK3aMeH
3ayeTy
7 cemecCTp
7 OKOHHBbIe (DyHKLIUU. [Toaroroska K 10 |IIK-9, JomaiiHee 3asanue,
MPaKTUUeCKUM 3aHSTHSIM, I1K-8 Omnpoc Ha 3aHATUSIX,
ceMHHapam Ortuet 110 1ab0paTopHOM
T
ITpopaboTKa JIEKIJMIOHHOTO 10 paore
Marepuasna
OdopmiieHre 0TUETOB TI0 8
nabopaTopHbIM paboTam
Utoro 28
8 Moaynsiuus tudposbix | [ToaroToBka K 12 |TIK-9, LomaiiHee 3aganue,
CUTHAJIOB. MPaKTUYe CKUM 3aHATHUSM, ITK-8 Ornpoc Ha 3aHATUSIX,
ceMHHapam Ortuet 1o 1abopaTopHOi
[TpopaboTKa eKIIMOHHOTO 12 paGore

Marepuana
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OdopmiieHre 0TUETOB TI0
nabopaTopHbIM paboTam

10

Utoro 34
Wroro 3a cemecTp 62
Ntoro 146
10. KypcoBas padora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. BanbHbIE OLleHKH /11 3/IEMEHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basbHbIe OLIEHKU 11 37IeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcumanbHbIN MaxkcumanbHbIN
OJieMeHTbI yueOHO! Oarut 3a epuop, Bcero 3a
6amn Ha 1-yro KT ¢ | ©6an 3a mepuop,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
6 cemecTp
HomauiHee 3azaHue 2 10
KoHTposnbHasi pabora 4 20
Onpoc Ha 3aHATUSIX 4 4 2 10
OTueT 1o y1labopaTopHOM 12 12 6 30
pabote
WTtoro makcumym 3a 28 28 14 70
repuos
OK3aMeH 30
Hapacraroym utorom 28 56 70 100
7 ceMecTp
[HomauiHee 3azaHue 5 5 5 15
3auet 30 30
Onpoc Ha 3aHATUSIX 5 5 10
OTueT 1o y1labopaTopHOM 15 15 15 45
pabote
Wtoro makcumym 3a 25 25 50 100
repuos
Hapacraroym utorom 25 50 100 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asijIoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT 4
Ot 60% 10 69% OT MakCcMManbHOW CyMMBI O6asioB Ha gary KT 3
< 60% OT MakCMMasbHOM cyMMbI OasinoB Ha fgaty KT 2
12
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/lI0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO 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 (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTEIHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTEJILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTEepaTrypa
1. Ludposas mobunbHas paguocssss [Tekc] : yuebHoe mocobue asist By3oB / B. A. l'ankuH. - 2-
e u3j., mepepab. u gom. - M. : Topsiuast ivHus - Tesekom, 2012. - 592 c. (Hanuuue B 6ubmoreke TYCYP
- 40 9K3.)
2. Iludposas 06paboTka curHasoB : YueOHoe rocobue asisi By30B / A. B. CeprueHko. - 2-e u3f. -
CII6. : TTurep, 2007. - 750[2] c. (Hamuue B 6ubmmoreke TYCYP - 70 3k3.)

12.2. lono/siHuTe/IbHAA IUTepaTypa

1. IudpoBas obpaboTka CUTHa/MOB : yueOHoe mocobue mansi By3oB / M. W. Kypsauuit ;
denepanbHOE areHTCTBO 110 00Opa3oBaHMIO, TOMCKMII TOCYAAapCTBEHHBI YHUBEDCHUTET CHUCTEM
yTpaB/eHus U Paino31eKTpoHUKH. - Tomck : TYCYP, 2006. - 175[1] c. (Hanuuue B 6ubmoteke TYCYP
- 40 3K3.)

2. Tudporas obpaborka curHasnos : Ilep. c anrn. / A. B. Onmenretim, P. B. Iladep ; nep. : C. A.
Kynemos ; pea. mep. : A. C. Henamwes. - M. : Tex"ocdepa, 2006. - 855[1] c. (Hamiune B 6ubmoreke
TYCYP - 70 3k3.)

12.3 YuebHo-MeTOgMUEeCKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOHYEeCKHe MoCco0ust
1. lludposasi obpaborka curHanoB: MeTtoguueckre ykas3aHusi K jlabopaTopHbIM paboTam o

JTVCLIATITHE «Iudposas obpaboTka CUTHAJIOB» (5 ceMecTp) CreLaabHOCTH
«VH(bOKOMMYHMKAIIMOHHBIE TEXHOJIOTUM U CUCTEMBI CBsi3u» (kop 210700.62) / Tenbiiep A. A., AbeHoB P.
P, PorokaukoB E. B. - 2013. 25 c. [DOnekrponHsii pecypc] - Pexum pgocrtyna:

http://edu.tusur.ru/publications/3464, nara obpaujenus: 30.01.2017.

2. Ludporass obpaborka curHanoB. Yacte 1: MeToguueckre yKa3aHUs T10 TIPOBeIEHUIO
MPaKTUYEeCKUX 3aHATHA W OpraHu3alid CaMOCTOSITEJTbHOM pabOThI CTY/€HTOB, OOyuaroIuXcs IO
HarpaB/ieH|I0 TIoAroToBKU OakanaBpoB 210700.62 «/H(DOKOMMYHUKAIIMOHHBIE TEXHOTOTUM U CHUCTEMBI
cBsa3u» / AbenoB P. P. - 2014. 53 c. [OnekrpoHHblli pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/3748, nata obparienus: 30.01.2017.

12.3.2 YyeOHO-MeToAMYeCKHE I0CO0US /IS JTUL] C OTPAaHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA
YuebHO-MeTOANYeCKHe MaTepHabl [jisi CAaMOCTOSTeIbHOW M ayUTOPHOM paboThl 00yUaroI[uXCst
W3 YuC/la WHBaIW/JOB IPefOCTaB/IsOTC B (hopMax, aflanTUPOBAHHBIX K OFPaHUYEHUSIM UX 3[J0POBbSl U
BOCTIpUSITUS MHOPMaLIMK.
Jis M1 ¢ HapylleHUsIMHM 3peHHUs:
- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;
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- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist a1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 7IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOM (popme.

JIis1 i1 ¢ HapyLIeHUsIMHM OTNOPHO-JBUraTe/IbHOI0 anmapara:
- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B reyaTHOU (hopme.

12.4. ba3bl JaHHBIX, TH()OPMAMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NporpaMMHoe obecrieueHue
1. http://www.dsplib.ru/

13. Marepua/ibHO-TeXHHYECKOe ofecreuyeHre JUCIHIUTHHBI
13.1. O6uue TpeGOBaHKsA K MaTePHA/IbHO-TEXHHYECKOMY 00eCreyeHUI0 JUCIUTUTHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOe 00ecrieueHue /IS JIeKIIMOHHbBIX 3aHATHI
i1 mpoBefieHUs NIeKLMOHHBIX 3aHATUNA UCIOb3yroTCs aygutopuu 418, 419 u 420. OHu umeroT
JlOCTaTOYHOe KOJIMUeCTBO I10CAJI0UHBIX MeCT, a TakKe I[IPOeKTOp /Jis II0Ka3a Ipe3eHTalliOHHOIOo
Marepuaiia.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /il NPaKTHYeCKHX 3aHATHI
Ayputopuu 309, 314-a u 314-6 kadeaper TOP obopyzoBaHbl KOMIBIOTEPAMU C YCTaHOBJIEHHBIM
naketoM Scilab.

13.1.3. Marepua/ibHO-TeEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT
Aynutopuu 309, 314-a u 314-6 kadeapsr TOP obopymoBaHbl KOMITbIOTEPAMH C YCTaHOBJIEHHBIM
naketoM Scilab.

13.1.4. MaTepua/bHO-TEXHHYECKOe o0ecrieueHue /ijisi CaMoCTOsITe/IbHOH PadoThI
Ayputopuu 309, 314-a u 314-6 kadeaper TOP obopyzoBaHbl KOMIBIOTEPAMU C YCTaHOBIEHHBIM
naketoM Scilab.

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHre JUCIUTIHHBI JJIsl JIMI] C OTPaHNYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS

OcBoenue JUCHUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefCTB 00yueHust
0011[ero U crielMasbHOTO0 Ha3HAYeHHs].

[lpy oOyyeHHUM CTyIeHTOB C HapylIeHUsIMHM CJIyXa TIpPelyCMOTPEeHO HCIO/Ib30BaHue
3ByKOYCW/IMBAIOLLleH anmnaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX ()OpMax /sl CTYAEHTOB C HapyIIeHUsIMU CITyXa,
MOOUIBHOW cHUCTeMBbI OOyueHUsl [ CTYJeHTOB C HWHBAJMJHOCTBbIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMBI. YueOHasi ayaUTOpHsi, B KOTOPOW O0yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMESUNMHON
CUCTEMOM.

[lpu obyueHHWH CTy[eHTOB € HapyIIeHHSIMM 3PeHUAMH I[IPeJyCMOTPEHO MWCIIONb30BaHHE B
JeKIIMOHHBIX 1 YUeOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA Yy/a/eHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) Py MOMOILIY BUeOyBeInunTenel /17 yaJleHHOro MpocMoTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapylIeHUSIMH ONOPHO-/{BUraTe/IbHOrO amnmapara HCIo/b3yHTCs
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyryve TexHUUecKue Cpe/CcTBa MpHeMa/repefadyut
yuebGHOM MH(OPMaLUK B AOCTYIHBIX (opMax [/si CTY[eHTOB C HapyLIeHUsMU OIMOPHO-/IBUTaTeIbHOTO
anrapara, MOOM/IbHOM CHCTeMbl 00yUeHHUst 1711 JIFOJiel C MHBAIMJHOCTBIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUsI K (OHAY OLIEHOUYHBIX CPEACTB M METOAHMUECKHE PeKOMeHAauu
@®OoH/J, OLEHOYHBIX CpEe/ACTB W THUIIOBbIe KOHTPOJIbHbIE 3a[jaHUsi, WCIIO/b3yeMble /i OLIeHKU
c(hOpMMPOBAaHHOCTA W OCBOEHHUs 3aKpervieHHbIX 3a AUCLUIUVIMHOW KOMITeTeHLIUM TIpU TpOBeeHUU
TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.
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14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH

30pOBbA

,Z[J'IH CTyJeHTOB C HWHBAJIMJHOCTBIO IMPeAYyCMOTPEHbI MOOIIO/IHHUTE/IbHbI€ OIl€éHOYHbIe CpeaCTBa,
rnepeyveHb KOTOPBIX YKd3dH B Ta6111/1ue.

Tab6smna 14 — JlonoTHUTE/TbHBIE CPeCTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTETBHBIX O1[@eHOUHBIX
Cpe/iCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUst

C Hapy1lieHUsAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/TbHbBIE
paboThI, BOTIPOCHI K 3aYeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeumyliieCTBEeHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHUAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHbIe PabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuyeHUsIMU 110
o01ieMe TUIUHCKUM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJ/IbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/IaMU, UCXOZS U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguueckHe peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B MeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHusl BCIYX;
TIpe/ioCTaBIeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouienypa orjeHMBAaHUSI pe3y/IbTaTOB O0yuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefj0CTaB/ieHre uHGopMaluu B (opMax, aZjalTHPOBAHHBIX K OFPaHUYeHUSM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JIMI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

Jinisi iuL ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/71eKTPOHHOTO [JOKYMEHTa;
B reuatHo opme.

I[J'IH JINIY C HAPYII€HHUAMH OIIOPHO-ABUI'ATE€/IBHOI0 arrdpdra:

B (hopMe 3/IEKTPOHHOTO JOKYMEHTa;
B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHHUsT MOXKET ITPOBOJJUTHCS B HECKOJ/ILKO 3TArlOB.

CornacoBaHa Ha noptane Ne 12294

15



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

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpaenenue mnofrotoBku (cneuuanbHocTh): 11.03.02 MH(OKOMMyHUKAMOHHbIE TEeXHOJIOTUH U
CHUCTeMbI CBA3H

HaripaBneHHocTh (Mpodu/ib): 3anuileHHbIe CHCTeMbI M CeTH CBSI3H

dopma 0OyueHUs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: P31, Kadeapa paano31eKTPOHHKH | 3al[UTHI HH(pOpMauu

Kypc: 3, 4

Cemecrp: 6, 7

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— cT. iperniofaBaresib Kag. TOP Ab6enos P. P.
— gporeHT Kad. TOP Ienbiiep A. A.

JK3aMeH: 6 cemecTp
3auet: 7 ceMeCTp

Tomck 2017
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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 u cfiaua
JK3aMeHa / 3aueTa;

* [lpakTnueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* TloAroToBKa U c/aua
JK3aMeHa / 3aueTa;

* JlaboparopHble
3aHSTHS;

* CamocTodTenbHas
paborta;

Wcrnonb3yemMblie * KoutposnbHas pabora; | * KoHtponbHas pabora; | ¢ [lomaiiHee 3a/jaHue;
CpeACTBa * JloMalliHee 3a/laHUE; * JlomalHee 3a/laHue; * Otyet no
OLIeHUBaHUs  Ortuer no * Ortuer no naboparopHoi pa6orte;
nabopatopHoii pabore; nabopatopHoii pabore; * OJK3aMeH;
* Omnpoc Ha 3aHITUSIX; * Orpoc Ha 3aHATUSIX; * 3aueT;
* OK3aMeH; * 3JK3aMeH;
* 3auerT; * 3auer;
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
OT1/muno * 3HaeT MeTozbl Moucka | * OcyijectsisieT mouck | ¢ CBoOOAHO

(BBICOKMI YPOBEHb)

Y aHa/IM3a TeXHUYe CKOM
vHdopmaluy; ;

* 3HaeT OCHOBHbIE
3Tarbl MPOEKTUPOBaHUS
LM(pPOBBIX (PUIBTPOB.;

Y TIPOBOJIUT aHa/N3
TeXHUYeCKOU
MH(opMaLuy,
Tripe/iCTaB/IeHHOMN B pa3-
JIMUHBIX UCTOUHHUKAX;;

* YmeeT IIPOBOAUTH
pacyeTsl B COOTBETCTBUM
C TeXHUYeCKUM
3a/laHueM.;

OpUEeHTHDYeTCs B
TeXHUYeCKOU
vH(opMaLuy;;

* ¥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
19
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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; 3aHSATHSA; 3QHATHSA;

* JlaboparopHbie * JlabopaTopHbie » CamMocTogTebHas
3aHATHUS; 3aHATHUS; pabora;

e Jlekiuy; * Jlekiuu;

e CamocTosTenbHas * CamocTosiTe/TbHas

pabora; pabora;

* [loaroroBka u czaua
5K3aMeHa / 3a4eTa;

* TlogroroBka u ciaua
5K3aMeHa / 3aUeTa;

Wcnonb3yembie * KonrtposbHast pabota; | ¢ KouTposnbHasi pabora; | * /lomaiHee 3a/iaHue;
CpefcTBa » JloMalllHee 3a/jaHue; * [lomalliHee 3a/laHue; * Otyet no
OLi€HMBaHWA * Ortuet 1o * Ortuer 10 nabopatopHoii paboTe;

nabopatopHoii pabore; nabopatopHoii pabore; * OK3aMmeH;

* Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUSAX; * 3auert;

e OK3aMe€H; * ODK3aMeH;

e 3auerT; * 3aueT;
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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)

aNrOpUTMbI LIUPPOBOI
00pabOoTKH CUTHAJIOB.;

* 3HaeT MeTo/bl pacyeTa

LU(PPOBBIX (PUILTPOB.;
* 3HaeT OCHOBHbIE
3Taribl IPOeKTUPOBAHUS
1[M(POBBIX CUCTEM;;

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.;

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
JesiTeIbHOCTH, XapaKTepU3YIOIMUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TpoOIjecce OCBOEHHs
oOpa3oBareIbHOM MTPOTpaMMBbI, B C/IeAYIOIIEM COCTaBe.

3.1 3auét

— CrieKTp OrpaHWuYeHHOIO BO BpeMeHU curHasia. [JII® orpaHWuyeHHOro BO BpeMeHU CUTHasIa.
Vcrnonb30BaHWe OKOHHOTO CcriaakuBaHusa. Kosdduirment ocmabnenuss okoHHoW (yHKI[UH. OCHOBHBIE
YaCTOTHbIe XapaKTePUCTUKU CIeKTpa OKOHHOM (QyHKIMHU. OCHOBHBbIE CBOMCTBAa OKOHHOM (PYHKLIMU U UX
XapakTepucTUKU. CUrHasbl C ABOMYHOM (ha3oBoii MaHumyssitiyeii. CrieKTp ¥ BeKTOpHasi AuarpammMa BPSK
curHana. OrtHocutenbHas (guddepeHiianbHasi) fABouuHas (daszoBass Manunyasius (DBPSK).
KopupoBaHue OfHMUM CHMBOJIOM [BYX OWT mepefaBaemoit uHpopmaumu. CtpykrypHas cxema QPSK
mopynstopa. KsagparypHas amruidtygHas moayasanus QAM.

3.2 TeMbI JOMAIIHUX 3aJaHHAN
— Metoauka paboTsl ¢ yueOHOM U HayuHOU iuTeparypoil. OdopmiieHre yueOHBIX paboTt. PaboTa
B cucteMe Scilab. WccnenoBanve mogeneil uerneil U curHanoB. PacueTr 1ugpoBbix ¢unbTpoB. Pacuer
rapaMeTpOB Jle[JUMaTopa U UHTEePIIo/ISTOPA.

CornacoBaHa Ha noprtane Ne 12294 21



3.3 Tembl 0IPOCOB Ha 3aHATHUAX

— TIlpomecc mpeobpa3oBaHMsi aHAJOTOBOTO CuUrHana B udpoBod. JucKpeTw3auus
HU3KOUaCTOTHBIX M MOJ0COBBIX CHMrHanoB. OHOPOJHOE U HEOJHOPOJHOE KBaHTOBAaHWE U KOJMpPOBaHUe.
[Tpouecc uudpo-aHaIOroBOro mpeodpa3oBaHUsl.

— Beegenue B 1udpoBbie GuabTpel. Tumbl LU@poBbix (uabTpoB: KUX-punstper 1 BUX-
GbunbTphl. OTarnbl pa3paboTku ¢unbTpa. Metomel pacueta kKo3dduimentoB KUX-pumsrpoB. MeToms
peanusauyu KU X-punbrpoB. Metoabl pacueta ko3dgduiyeHToB BUX-bunbrpoB. Peamuzaius BUX-
¢unbTpoB.

— BiusiHue KoHeuHOW paspsgHocTd Ha wudpoBele KUX u  BUX-¢uierpel.  Oumbku
KBaHTOBaHUs K03 duimerToB. OmmbKy oKpyrieHusi. OumMbKy reperoHeHusl.

— Tlpeobpa3oBanne @ypbe u Z-npeobdbpa3zoBanue. Ob6patHoe z-mipeobpa3oBanue. O6macTu
TIpUMeHeHHs Z-Tipeobpa3oBaHus B [IUPPOBOM 00pabOTKe CUTHAOB.

— Pag ®ypee. IIpeobpasoBanue @Dypwbe. [luckpetHoe mpeobpa3oBaHue @Dypbe. ObOpaTHOe
JCcKpeTHOe nipeoOpa3oBaHue Dyphbe.

— CrieKTp OrpaHWYeHHOro BO BpeMeHM curHasa. I1® orpaHWYyeHHOTO BO BPEMEHM CUTHasa.
Wcrnonb3oBaHue OKOHHOTO criaakuBaHus. KosdduieHT ocnabnenuss okoHHoW (yHKI[UH. OCHOBHbIE
YaCTOTHbIE XapaKTEePUCTHKU CIIeKTpa OKOHHOW (yHKLMH. OCHOBHbIE CBOMCTBA OKOHHOM (YHKLIMM U UX
XapaKTePUCTUKHU.

— CurHanbl ¢ gBouuHolM (a3oBodi Manumnyssinveil. CrieKTp M BeKTOpHast guarpaMma BPSK
curHana. OrtHocutenbHas (guddepeHinansHasi) fABouuHas (as3oBass Manunysius (DBPSK).
KopvpoBaHue ofHMM CHMBOJIOM [BYX OWT mnepefaBaemoil uH¢popmauyu. CtpykrypHas cxema QPSK
mozayaTopa. KsagparypHas amruidryaHas mogyasauus QAM.

3.4 DK3aMeHaLIOHHbIe BOIIPOCHI

— OO06o06mmennass cxema I1IOC. TlIporecc npeobpa3oBaHMsl aHA/JOTOBOTO CUrHaja B IM(POBOM.
[vckpeTr3anusi HH3KOYACTOTHBIX CUTHAAOB. JIWCKpeTW3alysi IOJ0COBBIX CUTHanoB. OJHOpPOAHOe
KBaHTOBaHWe W KoAupoBaHWe. HeomHOpogHOe KBaHTOBaHME W KoAupoBaHWe. Bribopka c 3amacom o
yacToTe TPU aHAJIOTOBO-IU(pPOBOM Mpeobpa3oBaHuu. [Ipoiiecc 1Mdpo-aHaIOroBOro rnpeobpa3oBaHUsl.
®dunbTpBI 3alUTBl OT 3epKa/lbHBIX YacTOT. BhIOOpKa € 3amacoM Mo yacToTe MpH LU(PO-aHATIOTOBOM
nipeoOpa3oBanu. Ceeptka. Koppessusa. JI1® u obparHoe AI®. KUX-punstpel 1 BUX-GunsTphl.
Ludposoii ¢punbTp. OcHOBHBIE XapakTepucTUKU. KpuTepuii ciHTe3a. Pa3HOCTHOe ypaBHeHHe Kak OCHOBA
MIPOrpaMMHOM peanu3arnyu 1{udpoBoro (Guibrpa. ATarbl pa3paboTKU MUPPOBLIX GUILTPOB. JIMHelHas
(azoBasi xapakrepucTvuka. Metogsl pacueTa kKoddduimeHToB KUX-dunbrpa. Jerumaiius C LeabiM
marom. ViHTeprionisALus ¢ UenbiM 1arom. [Ipeobpa3oBaHue 4acTOTHI AMCKPETH3AUK C HELeJIbIM II1aroM.
MHorokackajHoe TmpeoOpa3oBaHWe YacCTOThI JUCKpeTH3alUuH. VIMIy/ibCHasi XapaKTepUCTHKA U
riepefaTouHasi GyHKIMSI.

3.5 TeMbI KOHTPO/IbHBIX padoT
— TIlporjecc nmpeobpa3oBaHust aHAIOTOBOTO CUTHasIa B L()POBOA.
— Ilywmsl kBanToBaHus AIIIT (aHanoroBo-1KdpoBoii Mpeobpa3oBaTesib).
— MHorokackajiHas AeliuMaLysi 1 UHTepIIOJIsLUS.

3.6 TembI 1abopaTopHBIX padoT

— OpHOpoAHOe ¥ HeOAHOPOAHOEe KBAaHTOBAHKE U KOAUPOBAaHUE.

— Ludposbie punbTpbl. DUMLTP CKOMB3SALIETO CPEJHETO.

— BnusHue KoHeuHOW paspsifiHOCTA Ha UUdpoBble (GUALTPHL. OMMOKKM KBaHTOBaHUS
k03¢ duiipeHToB. OIMOKN OKPYT/IeHUSI.

— IIpeobpa3oBanie @yphe U Z-nipeobpazoBaHUe.

— [uckpetHoe npeobpa3oanre Pypre. ObpaTHOE AUCKpeTHOe Mpeobpa3oBaHre yphe.

— [Jeuumalnys C UenbIM IIaroMm. VIHTeprosisigusi ¢ LesibiM wiaroM. [IporpamMmHasi peanusarjusi
JenumaropoB. [IporpammHas peanu3salysi UHTEPIIO/ISTOPOB.

— CriekTp OrpaHWuYeHHOro BO BpeMeHM curHasa. [I1® orpaHWuyeHHOTO BO BPEMEHM CUTHAasa.
Vicnonb3oBaHWe OKOHHOTO CryiakuBaHUsl. KoadduimeHT ocabneHusi OKOHHOM (yHKIUM. OCHOBHBIE
YaCTOTHbIE XapaKTEePUCTHUKU CIIeKTpa OKOHHOW (QyHKLMK. OCHOBHbIE CBOMCTBA OKOHHOM (YHKLIMM U UX
XapaKTepUCTHKHU.
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— CurnHanbl ¢ gBouyHou ¢ha3oBoii maHunynsiueid. CrieKTp W BeKTopHasi AuarpamMa BPSK
curHana. OrtHocutenbHass (guddepeHianbHasi) fABouuHas (das3oBass Manunyasius (DBPSK).
KopupoBaHue OfHUM CHMBOJIOM [BYX OWT mepefaBaemoit uHpopmauyu. CtpykrypHas cxema QPSK
mozaysiatopa. KsazparypHas amruidryaHas mogyasauus QAM.

4 MeTtognueckye MaTepHaJibl
[nsi obecrieueHus: mporiecca oOyueHHs U pellleHus 3a7au 00y4yeHUsi MCIIOb3YIOTCS CIeAyIoIe
MaTepuarlbl:
— MeTOAUUYeCcKre Marepuasbl, OMpefessitoljie TMpOoLeJypbl OLIEHWBaHUSl 3HAaHWN, YMeHUH,
HaBLIKOB U (WIM) OMbITa [AeITeTbHOCTU, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii TporpaMMbl.

4.1. OcHoBHas /MTEparypa
1. Iudposas MobumpHasi paguoces3b [TekcT] : yue6HOe mocobue zyis By3oB / B. A. lankuH. - 2-
e u3g., mepepab. u gorm. - M. : Topsiuast munus - Tenekom, 2012. - 592 c. (Hanuuue B 6ubmioreke TYCYP
- 40 9K3.)
2. lludposas o6paboTka curHasos : YueObHoe rocobue asisi 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. Iudposasi obpaboTrka curHasoB : ydeOHoe Tmocobue nans By3oB / M. W. Kypsuumii ;
denepanbHOE areHTCTBO 10 o0Opa3oBaHWIO, TOMCKMH TOCY[AapCTBEHHBIM YHHBEDCUTET CUCTEM
yTIpaB/ieHUsI U Pafirio31eKTpoHUKH. - Tomck : TYCYP, 2006. - 175[1] c. (Hamuue B 6ubmuoteke TYCYP
- 40 3K3.)

2. TIudporas obpaboTka curHanos : Ilep. c anri. / A. B. Onmenretim, P. B. Iladep ; mep. : C. A.
Kynemos ; pea. mep. : A. C. Henames. - M. : Tex"ocdepa, 2006. - 855[1] c. (Hamiune B 6ubmoTeke
TYCYP - 70 3k3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYeCKHe MoCco0ust
1. Lwudposas obpaboTka curHamoB: MeToguueckre yka3aHus K JlaDopaTOpHbIM paboTam 1o

JVICLIUTITIHE «udposas obpabotka CUTHAJIOB» (5 cemecTp) CTeLaIbHOCTH
«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: MeToandeckre yKasaHWs TIO TIPOBeI€HHIO
MPAaKTUYeCKUX 3aHATUA W OpraHu3alMd CaMOCTOSATeNbHOM paboThl CTY/[eHTOB, OOyYaroIUXcs T10
HarpaB/IeHUIO TIOATOTOBKK OakanaBpoB 210700.62 «/H()OKOMMYHHUKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI
cBsisu» / AbeHoB P. P. - 2014. 53 c. [OnekrtpoHHbIM pecypc] - Pexum pgocrymna:
http://edu.tusur.ru/publications/3748, cBOOOIHBIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. http://www.dsplib.ru/
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