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

HanpagneHHocTs (po¢ub): OnTHYeCcKHe CUCTeMbI U CeTH CBSI3U

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadeznpa: CBUuKP, Kajdeapa cBepXBbICOKOUACTOTHOM U KBAHTOBOM PaU0TeXHUKH

Kypc: 3

CemecTp: 6

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 6 cemecTp Bcero EvHunb
1 Jlekuu 26 26 4acoB
2 [IpakTrueckue 3aHATHSA 18 18 4yacoB
3 JIabopaTopHble 3aHSTHS 16 16 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 60 60 yacoB
5 CamocTosiTesibHast paboTa 84 84 yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 180 180 4yacoB
5.0 5.0 3.E

OK3aMeH: 6 ceMeCTp

Tomck 2017
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PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 6 ot « 19 » 1 2017 1
JIUCT COIVIACOBAHMIA

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__ ropga,
TPOTOKOJ Ne

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

3aBenytomuii obecrieurBaroiieii Kag.
TOP Hemugos A. f.

Pabouast mporpamma coriacoBata ¢ (hakynbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HaripaB/IeHUs! TIOATOTOBKH (Criel[iaabHOCTH).

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

CBYuKP ITapaurosuu C. H.
OKCIIepThI:

noueHt kad. TOP Boromosios C. U.
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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

HOucuuruivHa «Ludposas o6paboTka curHanos» (b1.B.0O.6) otHocuTCs K 610Ky 1 (BapuaTvBHas
4yacTh).

[MpeaiecTBYIOIMMMY ~ AUCLUTUIMHAMY,  (OPMUDYIOIUMHM  HadajbHble 3HAHUS, SIBJISIFOTCS
c/lefiyloliye AUCLUIVIMHBL BblunciuTesbHasi TeXHUKa U MH(GOpPMalLMOHHbIe TeXHOo/oruH, OnTuueckue
1UPOBBIE TeJIEKOMMYHHUKALIMOHHbBIE CUCTEMBI.

[MocnenyromumMu JUCLIMITIMHAMU  siBJIsiFOTCS: PaspaboTka ycTpoicTB fis cucteM cBsisu, Cetu
CBSI3U U CUCTEMbI KOMMYTAl[|H.

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 JUCLIMIUTMHBI COCTaB/sseT 5.0 3aueTHbIX eJWHMIILI U TIpe[CTaB/ieHa B
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tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb JTUCIUTIAHEI

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl
6 cemecTp

AynuTopHbIe 3aHATHSA (BCEro) 60 60

Jlekiun 26 26

[IpakTrueckue 3aHATUS 18 18

JlabopaTtopHble 3aHATHUS 16 16

CamocTosiTenibHast paboTa (Bcero) 84 84

OdopmiieHre 0TYeTOB 10 J1TabopaTOpHBIM paboTam 18 18

[TpopaboTKa JIeKIIMOHHOTO MaTepHasa 34 34

[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 32 32

Bcero (6e3 sk3ameHa) 144 144

[ToaroroBka 1 craya sK3aMeHa 36 36

OO0111ast TPYJ0EMKOCTD Yac 180 180

3aueTtHble Eaunuiibl TpyoeMKoCTH 5.0 5.0

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]

% = &

= B8
= 9 &, = v o
© A & g2 2 s
= o @ s o =
= S 3 o =i > 5

Ne HasBanus pa3zenoB JUCLIUIIIMHBL = 5 = 5 o 2 Sl

= ¢ B 5 33 &%
K ) S
- -
2 | 8 S
= = 3

1 | AnanoroBblii uHTepdelic BBO/ja-BbIBO/Ia 6 4 4 14 28 [TK-8, TTIK-9
s cucrem HOC.

2 |ludposbie GUILTPHI. 4 2 4 10 20 [TK-8, TTIK-9
OddekTbl KBaHTOBaHUS B LIUPPOBBIX 2 6 10 [TK-8, TTIK-9
¢bunbTpax.

4 | OnucaHve JUCKPETHBIX CUTHA/IOB B 4 2 0 10 16 [1K-8, TIK-9
YacTOTHOM 00/1acTy.

5 | duckpeTtHoe npeobpa3oBaHue Dypbe. 2 2 0 4 8 [TK-8, TTK-9

6 |MHuorockopoctHbie cucteMsl LJOC. 4 2 4 10 20 [1K-8, TIK-9

7 | OKOHHbIe QYHKLUH. 2 2 2 14 20 [1K-8, IIK-9

8 |Moaynsuys LU(PPOBBIX CUTHAJIOB. 2 2 2 16 22 [1K-8, T1K-9
Utoro 26 18 16 84 144
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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

7 OKOHHBbIe (DyHKLIUH.

CriekTp OrpaHM4eHHOT0 BO BpeMeHH!
curHana. [II1®d orpaHUYeHHOTO BO
BpeMeHU curHasa. Vcnonb3oBaHue
OKOHHOTO Cria’kuBaHusi. KoadduimeHT
ocabsieHysi OKOHHOM (PyHKLIUH.
OCHOBHBIE YaCTOTHbIE XapaKTePUCTUKH
CrieKTpa OKOHHOM yHKL[MM. OCHOBHEBIE
CBOMCTBA OKOHHOM (DYHKLIUU U UX
XapaKTepUCTHKH.

[TK-8, I1K-

Htoro

8 Moaysnsiuyst LUQPPOBbIX CUTHa/MoB. | CUrHa/bI C ABOMYHOM (Da30BOM

MaHunysityeid. CrieKTp U BeKTOpHast
Jvarpamma BPSK curnara.
OtHocurenbHas (guddepeHiranbHas)
JiBoMuHas1 (ha30Basi MaHUMYJISILIMS
(DBPSK). KoaupoBaHue ofHUM
CUMBOJIOM JIByX OUT mepesaBaeMoit
nHpopmaruu. CtpykrypHas cxema QPSK
Mopynsaropa. KesazsparypHas
aMIvIMTyHas Moaysauusa QAM.

K-8, TTK-

HToro

2

Wroro 3a cemecTp

26

5.3. Pazgenbl AMCHUIUTMHBI M MEX/UCIUII/IMHAPHBIE CBS3M C 00ecneurnBalIUMH (MPeAbIAYIMMHI)

obecrieyriBaeMbIMH (T10C/I@AYIOIIMMUI) JUCLITIIMHAMMU TIpeiCTaB-/ieHbl B Tabuiie 5.3.

4 o0ecnieyrBaeMbIMH (MOC/IEAYHOIUMH) AUCHHUIITHHAMH

Pa3ziesibl JUCLIUTIIMHBI U MEXKAUCIIUTUTMHAPHBIE CBSI3U C 00eCreunuBaroMu (TpeabIIyIuMK) 1

Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3enoB aHHOMW AUCIUTUTUHBI, [I7IsT KOTOPBIX HE00X0AUMO

Ne| HanMmeHOBaHHe JUCLUTUTHH n3yueHre o0ecrieyrBarolX U 00ecreunBaeMbIX AUCLUTUINH
1 2 3 4 5 6 7 8
[IpeniiecTByroLIE JUCLUATITUHBI
1 | BelunucnuTesnbHasi TEXHUKA U +
vH(bOpMal[MOHHbIE TEXHOIOTUU
2 | Onrtrueckue 1M¢poBbie
Te/IeKOMMYHHUKAL[MOHHbIE + + +
CUCTEMBI
[Tocnepyroiye AUCLUITIMHBL
1 |Pa3paboTKa yCTPOMCTB Jist
p yerp A + + + +
CUCTEeM CBSI3U
2 | CeTH CBSI3U U CUCTEMBI + N
KOMMYTaLUU

5.4. CooTBeTCTBHE KOMIIeTeHIUM, ()OPMHUPYeMBbIX NP U3yYeHUH JUCHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIeTeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIAIUIMHBL, U BUJOB 3aHATUN
nipeZicTaBeHo B Tabsnutie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VICLIUTUJTUHBI
Bunp! 3aHATHI
4]
R B
< < 5
=) = \lo]
= = &= <
= o T =
= I I =
il = o o i
& = L 3 i ®DOopMBI KOHTPOJIS
2 2 - = 5
= v 7} 8" =
S = 5 e ®
N4 = @ S
= a =
K o @]
[a+] O o
5 s :
~ S
ITK-8 + + + KoHTposnbHas paboTa,
LomaiHee 3aanue,
Jk3aMeH, OTueT 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX
ITK-9 + + + + KonTtposbHasi pabora,
JomaiiiHee 3aziaHue,
Ok3aMeH, OTuert 110
naboparopHoii paboTe,
Omnpoc Ha 3aHATHSIX

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUu 00yueHHus
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1labopaTopHbIX paboT npuBezieHO B Tabswiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaTopHbIX paboT

o L 5
& 4 =
S = =
Z 25
5] 5) = V=
Ha3sanus paszesnos CopeprkaHuve 1abopaTopHbIX paboT 2 e &
- | it
2 o' O
= S}
6 cemecTp
1 AHasoroBsiii uHTepdelic BBOza- OpHOpOJHOE ¥ HEOJHOPOAHOe 4 [1K-9
BbIBOZA A1s1 cucteM LIOC. KBaHTOBaHWE U KOJUPOBaHUe.
Ntoro
2 LludpoBsle GUIBTPHI. Ludpossie ¢punbTpel. PUALTP 4 ITK-9
CKOJIB3SILIero CpeziHero.
Utoro
6 MHorockopocTtHsble ciucteMbl LIOC. | erMariysi € [je/IbIM I1aroMm. 4 [TK-8, TTK-
VHTepriosiALy C LieJIbIM L1aroM. 9
[TporpammHas peanu3anys JeLiMMaToOpPOB.
[IporpammHas peanu3anys
VHTEepPIOJIAITOPOB.
Ntoro 4
7 OKOHHBbIe (DyHKIIMU. CriekTp orpaHMuYeHHOI0 BO BpeMeHH! 2 [TK-9
curHana. [II1®d orpaHUueHHOT0 BO
BpeMeHHU curHaja. Mcrnosns3oBaHue
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OKOHHOTO Cria’kuBaHusi. KoadduimeHT
oc/absieHys OKOHHOM (PyHKLIMH.
OCHOBHBIe YaCTOTHbIE XapaKTePUCTUKU
CrieKTpa OKOHHOM yHKL[U. OCHOBHBIE
CBOMCTBA OKOHHOW (DYHKI[MU U UX
XapaKTepUCTHKH.

HToro

8 Moaysnisiuyst LIMPPOBLIX CUTHAJIOB.

CurHassl C JBOMYHOU (Pa30BOi
MaHunynsityeid. CrieKTp U BeKTOpHast
fvarpamma BPSK curnara.
OtHocurenbHas (quddepeHiranbHas)
JiBoMuHas1 (ha30Basi MaHUMYJISILIAS
(DBPSK). KogupoBaHue oiHUM
CUMBOJIOM JIBYX OUT mepesaBaeMoit
nHpopmaruu. CtpykrypHas cxema QPSK
Mozgynstopa. KeagparypHas
aMIuIMTyHas moaynsauusa QAM.

HNToro

[TK-9

Wroro 3a cemecTp

16

8. IlpakTHyeckue 3aHATUA

Copiep>xaHye MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
Tabmuiia 8. 1 — CojiepskaHre MpakTHYeCKHUx padboT

Hassanus paszenos

CopeprkaHuve MpaKTAYeCKUX 3aHSATUN

TpynoeMKOCTb,
q

dopmupyeMblie

KOMIIeTeHIINH

6 cemecTp

1 AHasoroBsiii uHTepdelic BBOzA-
BbIBOZA A1s1 cucteM LIOC.

IMporiecc mpeobpa3oBaHusi aHA/IOTOBOTO
CurHasa B UG poBoi. [IucKpeTr3alus
HU3KOUACTOTHBIX U MOJIOCOBBIX CUTHAJIOB.
OpgHOpOoAHOE U HEOAHOPOJHOE
KBaHTOBaHUe U KoAupoBaHue. [Ipotiecc
1M PO-aHaTIOrOBOT0 Mpeodpa30BaHusI.

N

HToro

ITK-9

2 lTudpossle GUIBTPHI.

Mertozb! pacueta ko3 duiiiento KNUX-
¢unbTpoB. MeTogbl peanu3aumu KNX-
¢uneTpoB. MeTobl pacuera

ko3 purentoB BUX-¢hunsrpos.
Peanu3sanust BUX-unsTpos.

HToro

[TK-9

3 DddexThl KBAHTOBaHUS B
LM(POBLIX PUIbTpax.

BnusiHve KOHeuUHOM pa3psiiHOCTH Ha
urdposbie KUX u BUX-hOUnsTphl.
OumbKy KBaHTOBaHUS KO3(PHUIIEHTOB.
Owmmbku okpyrieHusi. OmmbKu
TrieperoHeHusl.

HToro

ITK-9

4 Onucanue AWUCKDETHBIX CMT'Ha/IOB B

ITpeo6pa3oBanue dyphe u Z-

[TK-9
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YaCTOTHOM 06/1acTH. ripeobpazoBanre. ObpatHoe z-
npeobpa3oBanue. O6/1aCTH MPUMEHEHUS
z-Tipeobpa3oBaHus B [IU(PPOBOM
006paboTKe CUrHaJIOB.

Nroro 2
5 [IuckpetHoe rnpeobOpa3oBaHue Psin @ypoe. [Tpeobpa3oBanue Dyphe. 2 [1K-9
Dypse. [uckpetHoe mipeobpa3oBaHue Pypoe.

Ob6parHoe AUCKpeTHOe rpeobpa3oBaHyie

Dypse.

Ntoro 2
6 MuorockopocTHeie cuctembl LIOC. | Konrerust 00paboTKu 1py He CKOMbKUX 2 ITK-9

CKOpOCT#X. [leriuMariusi C LiesbiM I11aroM.
WHTeprionsiiys C 1je/IbIM 111aroM.
MHorokackaiHoe Tipeobpa3oBaHue
YacTOThI AUCKpeTH3aluu. [IporpammHast
peanu3alys JelumaropoB. [IporpammHast
peasii3aliuisi UHTePIIO/SITOPOB.

Wtoro 2

7 OKOHHBbIe (DyHKIMH. CrieKTp OrpaHMueHHOI0 BO BpeMeHH! 2 [TK-9
curnana. [I11® orpaHuyeHHOro BO
BpeMeHU curHasa. Vicnonb3oBaHue
OKOHHOTO criakuBaHusi. Kosddurpent
ocsiabneHusi OKOHHOW (DYHKLIWU.
OcCHOBHBIe YaCTOTHbIE XapaKTepPUCTHUKH
CreKTpa OKOHHOU (PyHKLMH. OCHOBHbIE
CBOMCTBA OKOHHOW (PYHKLIMU U UX

XapaKTePUCTUKH.
Ntoro 2
8 Mogynsuys urMdpoBbix curHanoB. | CUrHajbl € IBOMYHOM (a30BOM 2 I1K-9

MaHunynsauyend. CriekTp U BeKTOpHas
muarpamma BPSK curnana.
OtHocurenbHas (quddepeHIManbLHas)
JBonuHasi (ha3oBasi MaHUMYJISLIMS
(DBPSK). KogupoBaHue oiHUM
CUMBOJIOM JIByX OWT TiepeiaBaeMoii
nHpopmaruu. CtpykrypHas cxema QPSK
MopynsaTopa. KesazgparypHas
aMIuviMTyHas moaynsauusa QAM.

Wtoro 2

Wroro 3a cemecTp 18

9. CamocrosiTesibHast paboTa
Buzbl camocTosiTenlbHOM paboThl, TPYA0eMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TIpe/JiCTaB/eHbl B
tabmmie 9.1.
Tabnura 9.1 - Bujbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHpPYeMble KOMITeTeHLIH

0 =
5 =
S g2
BuJbI CAMOCTOSTENBHOM | & > O
Ha3saHus paszenos A60TEI g " £ g @DopMBI KOHTPOJIA
P =X ==
SN o =
o o 2
= Sl
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6 cemecTp

1 AHanoroBsliii [ToaroroBka K 6 |IIK-9, JomariHee 3azianue,
ruHTepdelic BBOJa-BbIBOJa | TPaKTAUYeCKUM 3aHSTUSIM, [1K-8 KonTtposbHas pabora,
ans cuctem LHOC. CceMUHapam Ornpoc Ha 3aHATUSIX,
[TpopaboTKa eKIIMOHHOTO 6 OT6qu HOB n1abopaTopHoi
Marepuasa pabore, Ok3ameH
OdopmreHrie 0TUETOB 110 2
nabopaTopHbIM paboTam
Nroro 14
2 lludposbie GUTBTPHI. [ToaroToBKa K 4 |TIK-9, HomaiiiHee 3aiaHue,
MPaKTUYEeCKUM 3aHATUIM, [1K-8 KoHTposnbHas pabota,
CceMUHapam Ornpoc Ha 3aHATUSIX,
TUeT I TOPHOU
[TpopaboTKa JIeKIIHOHHOTO 4 0 5 € 03H860pa OPHO
Marepuaa pabore, DK3ameH
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Utoro 10
3 DddexTri KBaHTOBaHUS | [loAroToBKa K 2 |TIK-9, [omaiiiHee 3amanue,
B LIM(PPOBLIX PUIbTPax. | IMPaKTAYeCKUM 3aHSATUSIM, [1K-8 KoHTposbHas pabora,
ceMUHapam Ornpoc Ha 3aHATHSAX,
[TpopaboTKa eKIIMOHHOTO 2 OT6qu r10 71abopaTopHOi
T
Marepuasna paboTe
OdopmreHrie 0TUETOB 110 2
nabopaTopHbIM paboTam
Nroro
4 Onucanve JUCKpeTHbIX |IToArotoBka K 4 |IIK-9, HomaiHee 3aziaHue,
CUTHAJIOB B UaCTOTHOM MPaKTUYEeCKUM 3aHATUIM, [1K-8 KoHTposnbHas pabota,
obsacTu. ceMHHapam Oripoc Ha 3aHATHAX
[TpopaboTKa 1eKIIMOHHOTO 6
Marepuasna
Ntoro 10
5 JuckpeTHOoe [ToaroroBka K 2 [1K-9, [omariHee 3azianue,
npeobpa3oBanue Pypre. | MpaKTHUUECKAM 3aHITUSM, [TK-8 KoHTposbHas pabora,
ceMuHapaMm Ornipoc Ha 3aHSITUSX
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasa
Ntoro 4
6 MHOroCKOpoCTHbIe [Togroroeka K [1K-9, LoMarirHee 3aaHue,
cucrems! LIOC. [IPAaKTUYeCKUM 3aHATHSM, IT1K-8 KoHTposbHas pabota,
ceMuHapaM Ornipoc Ha 3aHATHSX,
Ortuet 1o 1abopaTopHOM
ITpopaboTKa JeKIIMOHHOTO 4 5 3 patop
Te, JK3aMeH
marepuasna paboTe, JK3ame
OdopmiieHre 0TYETOB 10 4
nabopaTtopHbIM paboTam
Ntoro 10
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7 OKOHHbIe (DyHKIMH. IToaroroBka K 6 I1K-9, JomarirHee 3aanue,
MPAKTUYECKUM 3aHATUSIM, I1K-8 Ornpoc Ha 3aHATUSIX,
ceMHHapam Ortuet 1o 1abopaTopHO
[TpopaboTKa JeKIIMOHHOTO 4 pabore
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 14

8 Mopynsiuus urdposbix | [ToarotoBka K 6 [1K-9, [omariiHee 3azianue,

CUTHAJIOB. MPaKTUYECKUM 3aHSATUSIM, [TK-8 Onpoc Ha 3aHATHSIX,
ceMHHapam Ortuet 1o 1abopaTopHOM
ITpopaboTKa JIeKIMOHHOTO 6 paGore
Marepuasa
OdopmreHre O0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 16

Wtoro 3a cemecTp 84
IToaroroBka K 3k3aMeHy / 36 OK3aMeH
3ayeTy

Nroro 120

10. KypcoBas padora
He npegycmorpeno PYII

11. PeriTMHrOBas cucTeMa AJIA OLI€HKH YCII€eBdA€MOCTH CTYA€HTOB

11.1. ban/1bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuua 11.1 — BajuibHble OLIEHKU i/l 3/1eMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MakcumasbHbIN MakcumasbHbIN
DieMeHThI yueOHOMH Oasu1 3a epuop Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU Mexay 2KT u Ha cemecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
6 cemecTp
[omalHee 3ajaHue 4 4 2 10
KonTposnbHast pabora 4 20
Onpoc Ha 3aHATHSIX 4 4 2 10
Otuer 110 /1Tab0OpaTOpPHOMA 12 12 6 30
pabore
VToro MakCumMyM 3a 28 28 14 70
Tepuo/,
JK3aMeH 30
Hapacraroym utorom 28 56 70 100
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
11
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Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4

Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije
11.3.
Tabmuia 11. 3 — [TepecueT cymMbl 6a/iIoB B TPAAULIMOHHYIO U MEXKIYHAPOJHYIO OL[eHKY

WToroBast cymMma 6asios,

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

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopo110)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeeriHo)
2 (HeyROB/IETEOPUTENLHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTE/IEHO)

3aUTeHO)

12. YueOHO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUIITHHBI

12.1. OcHoBHas 1uTEepaTrypa
1. Tudposasi MobunbHas paarocessb [Tekcr] : yuebHOe mocobue st By30oB / B. A. lankuH. - 2-
e u3j., mepepab. u gom. - M. : Topsiuast iHus - Tesekom, 2012. - 592 c. (Hanuuue B 6ubmoteke TYCYP
- 40 7K3.)
2. Iludposas o6paboTka curHasoB : YueOHoe rocobue asisi By30B / A. B. CeprueHko. - 2-e u3f. -
CII6. : TTurep, 2007. - 750[2] c. (Hamuuue B 6ubmmoreke TYCYP - 70 3k3.)

12.2. lono/siHMTe/IbHAS IUTEpaTypa

1. Iludposasi obpaboTka curHasoB : ydeOHOoe Tmocobwe ans By3oB / M. W. Kypsuumii ;
denepanbHOe areHTCTBO 10 00Opa3oBaHWIO, TOMCKUM TOCY[ZApCTBEHHBIM YHHUBEDCUTET CHUCTEM
yTIpaB/IeHUsI U paino31eKTpoHUKH. - Tomck : TYCYP, 2006. - 175[1] c. (Hamiune B 6ubmmoteke TYCYP
- 40 9K3.)

2. Iludposas obpabotka curHanos : Ilep. c anrt. / A. B. Onmenreiim, P. B. Iladep ; mep. : C. A.
Kynetos ; pen. nep. : A. C. HenaitieB. - M. : TexHocdepa, 2006. - 855[1] c. (Hanmuure B 6ubIroTeke
TYCYP - 70 3K3.)

12.3 YueOHO-MeTOAHUYECKHE ITOCO0H

12.3.1. O6sa3aTenbHBIE YUeOHO-MeTOHYEeCKHE MoCo0ust
1. Iudposas obpaboTka cuMrHasioB: MeToguueckue yKa3aHus K jabopaTopHbIM paboraM IO

JMUCLIATITUHE «udposas obpaboTka CUTHAJIOB» (5 cemMecTp) CTelaTbHOCTH
«H(pOKOMMYHHUKAI[MOHHBIE TEXHOJIOTHH U CUCTeMbI CBs13u» (kog 210700.62) / Tenbliep A. A., AbeHos P.
P, PorokuukoB E. B. - 2013. 25 c. [DOnekrponHsiii pecypc] - Pexum pgocrtyna:

http://edu.tusur.ru/publications/3464, nata obparienus: 30.01.2017.

2. lludpoBas obpaborka curHanoB. Yacte 1: MeToanyeckre yKasaHWUs TI0 TIPOBeI€HHIO
MPAaKTUYeCKUX 3aHATUM W OpraHu3alMd CaMOCTOSATeNbHOM paboThl CTYeHTOB, OOyYaroIUXCs T10
Harpap/IeHUIO TIOATOTOBKK OakanaBpoB 210700.62 «/H()OKOMMYHHUKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI
cBsisu» / AbeHoB P. P. - 2014. 53 c. [OnekrpoHHbli pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/3748, nara obpaujenus: 30.01.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHUUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbS
YueOHO-MeTOANUYECKHE MaTepHasbl JIIsi CAMOCTOSITe/TbHOM U ayJUTOPHOU paboThl 00yUaroIuxcst
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W3 UMC/la UHBaJW/JOB TPeAOCTaB/IsOTCs B (hopMax, aZlarnTUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSl U
BOCTIpUSITUS HH(OPMaLIWK.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHus:

- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

- B [leyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

Jins Ui ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- B MeyaTHOM (popme.

Jins i ¢ HapylIeHUsIMHM ONOPHO-ABHUraTe/IbHOI0 anmnapara:

- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOM (popme.

12.4. Ba3bl JaHHBIX, HH()OPMALMOHHO-CIIPABOYHbIE, IOMCKOBBIE CHCTEMBI H Tpedyemoe
NMporpaMMHoe obecrieueHue
1. http://www.dsplib.ru/

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOEe 00ecrieueHue /IIsA JIEeKIIMOHHbBIX 3aHATHI
i1 mpoBefieHns JIeKLMOHHBIX 3aHATUNA UCIIOb3yroTCs aygutopuu 418, 419 u 420. OHu umeroT
[IOCTaTOYHOe KOJIMUeCTBO I10CAJI0UHBIX MeCT, a TakKe I[IPOeKTOp /i II0Ka3a Ipe3eHTalliOHHOIO
Marepuaia.

13.1.2. MaTepHa/IbHO-TEXHHYECKOe 00ecreueHne 1A MPAKTHYEeCKHX 3aHATHH
Ayputopuu 309, 314-a u 314-6 kadeapsl TOP obopyzoBaHbl KOMIbIOTEPAMU C YCTaHOBIEHHBIM
naketoM Scilab.

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

13.1.4. MaTepua/IbHO-TEXHHYECKOe obecrieueHue /ijisi CaMOCTOSITe/TbHOH PadoThI
Ayputopuu 309, 314-a u 314-6 kadeaps TOP obopyzoBaHbl KOMIbIOTEPAMU C YCTaHOBIEHHBIM
naketoM Scilab.

13.2. MaTepua/ibHO-TEXHHYeCKOe o0ecriedeHre JUCIUTIHHBI /ISl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTAIMH 370POBbS

OcBoeHue JUCHUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefiCTB 00yueHust
00111ero U crielMasbHOTO Ha3HAYEHHs].

[Mlpy oOyyeHUM CTyIeHTOB C HapyLIeHUsIMM CJIyXa TIpPeJyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOILleH anraparypbl, MY/JIbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /sl CTYAEHTOB C HapYILIEHUsIMU CJTyXa,
MOOUIBHOW cHUCTeMBbl OOyueHUsl [ CTYJeHTOB C HWHBAJMJHOCTBIO, TOPTaTUBHOM WHYKLIMOHHOMN
CUCTeMBI. YueOHasi ayAUTOpHsi, B KOTOPOW O0yuarOTCsl CTYAEHTHI C HapylIeHHWeM Cjiyxa, 00OpyZoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJJMOTEXHUKOW, BUAEOTEXHUKOW, 37eKTPOHHOM [OCKOW, MY/IbTUMESUNMHON
CUCTEMOM.

[lpu obyueHHWH CTyJe€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeAyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX 1 YUeOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/aieHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) Py MOMOILIY BUeOyBeInunTeNel /1715 yJaJleHHOro MpoCcMOoTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapylIeHUSIMH ONOPHO-/{BUraTe/IbHOr0 amnmapara HCIo/b3yHTCs
a/bTepHaTHBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyrve TexHUUYecKue Cpe/CcTBa MpHeMa/repefadyut
yuebGHOM WMH(pOPMaLUK B AOCTYIHBIX (opMax /sl CTY[eHTOB C HapylIeHUsMU OIMOPHO-/BUTaTeIbHOrO
anrapara, MOOW/IbHOM CHCTeMbl 00yUeHHUst 1711 JIFOJiel C MHBAIMJHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOoBaHUsI K (OHAY OLIEHOUYHBIX CPEACTB M METOAHMUECKHE PeKOMeHAauu
@®OoH/, OLEHOYHBIX CpEe/CTB W THUIIOBbIe KOHTPOJIbHbIE 3a[jaHUsi, WCIIO/b3yeMble /i OLIeHKU
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chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpPOBeJeHUN
TeKYyIL[eH, TTPOMe)KyTOUHOM aTTeCTal[|u I10 JUCLIUTIIMHE TIPHBe/ieH B MPUIOyKeHWH K paboueli mporpaMme.

14.2 TpeboBaHus K (poHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPaHHYeHHBIMH BO3MO)KHOCTAMH

3A0pOBBS

[lnsi CTyJeHTOB C WHBaAMJHOCTBIO IIPelyCMOTPEHbl J[OMOSHUTE/bHbIE OLIeHOUHbIE CPeZCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/TBHBIE CPEICTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTE/TBHBIX OL[@€HOUHBIX
CpeJiCTB

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

C HapyluieHusIMU
ciyxa

TecTbl, MTUCbMEHHbIE CAMOCTOSATE/IbHbIE
paboThI, BOMIPOCHI K 3aYeTY,
KOHTPOJTbHBIE PAOOTHI

[TperMyIiieCTBEHHO TMChbMeHHast
TIpoBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeuMmyliieCTBEHHO yCTHas IIPOBepKa
(MHAWBUAYATBHO)

C HapylieHusIMu
OTIOPHO-
JIBUTaTeIbHOTO
ammapara

PelieHne JUCTaHIL[MOHHBIX TE@CTOB,
KOHTPOJIbHBIE pabOThI, TMCbMEHHbIe
CamMoCTosiTe/IbHbIe paboThI, BOMIPOCHI K
3aueTy

[MpenmMyI1ieCTBEHHO AUCTAHLIMOHHBIMU
MeTo/laMU

C orpaHvyeHUsIMU 110
o011ieMe TUIUHCKAM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOMIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/laMU, UCXOZs U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguuecKue peKOMeHAAMH 10 OLeHOYHBIM CPe/ICTBaM /JIsl JIMI] C OTPaHUYe€HHbIMH
BO3MO)XXHOCTSIMHU 30POBbsI

Ons crygenToB ¢ OB3 mipegycMaTpuBaeTcss AOCTyMHas ¢dopMa TIpeoCTaB/IeHUsl 3aflaHui
OLI€EHOYHBIX CPE/ICTB, @ UMEHHO:

B MeyaTHOU (hopme;

B IeyaTHOM (hopme C yBe/IMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

METO/IOM UTeHUsI aCCUCTEHTOM 3a/laHusl BCITX;
TipeZioCTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

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

3d/laHHsA, a MMEHHO!

MMCbMeHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCIOJIb30BaHUEM YC/IyT ACCUCTEHTa;
TIpe/ICTaB/IeHHe OTBETOB YCTHO.

[Tpouienypa OrjeHMBAHUSI pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB I10 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefoCcTaB/ieHre uHGopMaluu B (opMax, aZialTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbSI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JINI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM ILIPUPTOM.

Jinsi iun ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/IeEKTPOHHOTO JJOKYMEHTa;
B reuatHoi opme.

I[J'IH JINIY C HAPYII€HUAMH OIIOPHO-ABHUI'dTE€/IBHOI0 arrdpdara:

B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;
B TeuatHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
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00yueHHsT MOXKET MIPOBO/IUTHCS B HECKO/TBKO 3TArloB.
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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;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* KonTtposbHas pabora;
* JlomaliHee 3ajlaHue;
* Otyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHSIX;

» KonTtposnbHast pabora;
* [lomMaliiHee 3a/laHue;
* Otyet no
nabopatopHoii pabore;

* Onpoc Ha 3aHATHUSX;

* JlomalliHee 3a/laHueE;
* Otyet no
nabopatopHoii pabore;
* OK3aMe€H;

* OK3aMeH; * 3JK3aMeH;
dopMy/nvMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TpuBe/leHa B
tabuie 4.
Tabnuiia 4 — IToka3aTe/iM M KpUTEPUM OI[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
OT1/muno * 3HaeT MeTofibl TIoucka | * OcyijecTBasieT Mouck | * CBoOGogHO

(BBICOKMI YPOBEHb)

Y aHa/M3a TeXHUUYeCKOU
MH(pOopMaLuy; ;

* 3HaeT OCHOBHbIE
3Tarbl MPOeKTUPOBaHUS
1[M(POBBIX (PUILTPOB.;

Yl IPOBOJUT aHAJU3
TeXHUYeCKOU
vHdopMaluy,
rpe/iCTaB/IeHHOM B pa3-
JIMUHBIX UCTOUYHHUKAX;;

* YMeeT IIpOBOJUTH
pacueTbl B COOTBETCTBUM
C TeXHUUEeCKUM
3a/laHueM.;

OpUEHTUPYeTCs B
TeXHUYeCKOU
nHpopMaluu;;

* YBepeHHO opMHUpyeT
WCXOJHbIe JaHHbIE [1JIs1
MPOeKTUPOBAHKS
LU(POBLIX GUIBTPOB U
cu-cTeM LK(poBOi
006paboTKu
vHopMaLuu.;

Xoportio (6a30BbIit

e 3HaeT MeTO/bl OMCKa

* OcylecTBaseT MOUCK

* Brazmeer HaBbIKaMM

YPOBEHb) Y aHa/iM3a TeXHUUeCKOW | U MPOBOJUT aHAJIU3 TOMCKa U aHan3a
vHdopmaluu;; TeXHUYe CKOU TeXHUYeCKOU
e TlpexcTaBnser npueMbl| MH(POPMALUH, vH(OpMaLuy;;
Y pe3y/ibTaThl aHa/K3a TIpe/ICTaB/IeHHOM B pa3- * Braseet HaBbIKaMU
TeXHUYeCKOU JIMYHBIX UCTOYHHKAX;; paboThI € pa3TMUHBIMU
vHbOopMaluu. ; » CaMocTosiTe/IbHO HMCTOYHUKAMH
noZibupaeT MeToZbI vHbopMaLH. ;
peliieHus Ipobem.;
YIOB/IETBOPUTE/ILH | * JlaeT Orpe/eieHust * ¥YmeeT paboTath C * Bnageer
0 (1IOporoBeIN OCHOBHBIX TIOHSITU B TeXHUYeCKOU TepPMUHOJIOTHEN
YPOBEHD) 1M poBoit 06paboTke JOKyMeHTal|H;; rpeMeTHOM 06acTh
CUTHAJIOB;; * YMmeeT 1npe/CTaB/IATh 3HAHUS;;
* BocrnpousBogut pe3y/bTaThl CBOei * Biazneer HaBBIKAMU
OCHOBHBIEe TT0JIO’KeHUST paboThL.; TOMCKa U aHan3a
aHa/iM3a TeXHUYeCKOu TeXHUYeCKOU
vHbopMaluu.; vHbopMaluu.;
2.2 Komnerennus ITK-9
IMK-9: yMeHMeM TpPOBOAUTH pacueThl II0 TPOEKTy CeTel, COOpPYKeHUM U Cpe/CTB

I/IH(bOKOMMYHI/IKaL[I/Iﬁ B COOTBETCTBHMH C TE€XHHYECKHM 3d/ldHHMEM C HCIIO/Ib30BdHHEM KdK CTaHAdPTHBIX
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MEeTO/IOB, TMPUEMOB U CPEACTB aBTOMATH3al[i{ MPOEKTUPOBaHMUS, TaK U CaMOCTOSTEBHO CO3/1aBaeMbIX
OPUTMHAJBHBIX TIPOTPaMM.

st bopMUpOBaHKST KOMITETEHITUH HEOOXOAUMO OCYILIeCTBUTD Psifi 3TAoB. JTarbl (OpMUPOBaHHUs
KOMIETEHLIUM, TMpPUMEHsieMble JJIss 5TOr0 BHUIbI 3aHATUH W MCIHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmurja 5 — Orarbl

OCHOBHbBIE METO/bI
CUHTe3a U aHa/M3a
YaCcTOTHO-M30UpaTeTbHbIX
LU(POBBIX (PUTBTPOB;
MeToabl MaTeMaTuyeCcKoro
ornuvcaHus LUPPOBBIX
(UILTPOB B BUjIE
CTPYKTYpbI; MeTof,
MareMaTHu4ecKoro
OTMCaHUS JUCKPETHBIX
CUTHAJIOB C TTIOMOILBI0
JIMCKPETHOTO
ripeobpazoBanus Pypbe
(4I1®); Anroputm
OBICTPOTO
nipeo6pa3oBanust Oypbe
(BI1®); [MpuHLHUTIbI
OLIeHKH 111yMOB
KBAaHTOBaHUS B LU(PPOBBIX
¢bunbTpax c
(bMKCUPOBaHHOM TOYKOM;
[IpyHLMIIBI IOCTPOEHYS
CHUCTeM OJ[HOKpaTHOM
VHTepHosALMY U
JeMaLiu.

JTMHEWHBIX TUCKPeTHBIX
CHCTeM Ha OCHOBEe UX
MaTeMaTHyeCcKoro
ornvcanust; OO0CHOBLIBATD
BLIOOD THIIA UG POBOTO
¢unbTpa, KNX nnu BUX
(c KoHeYHOM UM
0eCKOHEYHOU UMITY/TbCHOMN
XapaKTepUCTUKON);
[TpoBOAUTDL pacueTsl Jjist
CUHTe3a LIU(PPOBbIX
¢buneTpOB U
aHa/TM3UPOBATh €ro
XapaKTepUCTUKA
CpeACcTBaMH
KOMITbIOTEPHOTO
MO/Ie/TUPOBaHMSI;
Boruucnare 11O
JUCKPeTHOTO CUrHaJsa C
TIOMOLL[bIO a/ITOPUTMOB
BII® cpencrBamu
KOMITbIOTEPHOTO
MO/Ie/TUPOBAHUSI.

CocraB 3HaThb YmeTb Bnagetb
Copepxkanue OCHOBHBbIe 3Taribl BeinonHAT Hasbikamu
3TaroB TPOEKTHUPOBaHUS KOMIIbIOTEPHOE KOMIIbIOTEPHOIO

LU(POBBIX (PUTBTPOB; MO/le/TMpOBaHUe MO/|e/TMPOBaHUS

JTMHEeWHBIX JUCKPETHBIX
cuctem; HaBbikamu
KOMIIbIOTEPHOIO
MPOEKTHUPOBAHUS
LM(POBBLIX (PUILTPOB;
HaBbikammn
KOMIIbIOTEPHOIO
BblurcieHus 111D Ha
ocHOBe BII®D.
[IpuHLMIIaMK TOCTPOEHUS
CUCTEM OJJHOKpaTHOM
HMHTEepPIOJISILUU U
JleLlMMaLyu.

Buzpbl 3aHATHI

* [IlpakTnueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrodTesbHas
pabora;

* IloaroroBka u caua
JK3aMeHa / 3aueTa;

 IlpakTuueckue
3aHSATHUS;

* JlaboparopHsbie
3aHSATHUS;

* Jlekuuu;

* (CamocrosiTe/ibHast
pabora;

* TloaroroBka u caua
JK3aMeHa / 3a4eTa;

* JlaboparopHble
3aHATHS;

* (CamocTrodTebHas
paborta;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* KonTtposbHasi pabora;
* JloMalliHee 3a/jaHUeE;
* OrtueT 10
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;

* DK3aMeH;

» KoHTposbHas pabora;
* [lomallHee 3a/iaHue;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;

* OK3aMeH;

* JlomalliHee 3a/laHue;
* Otyet no
naboparopHoii pabore;
* OK3aMe€H;

(DOPMYJ'II/IPOBKE[ roKasatesieil u KpUTepUEB OLI€eHWBAHUSA ,I:[EIHHOI‘/JI KOMITIeTeEHIIUM TIpUBELE€HA B

Tabnme 6.
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Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OT/IMUHO

(BBICOKMI YPOBEHb)

* 3HaeT OCHOBHbIE
3Tarbl MPOeKTUPOBaHUS
1[M(POBBIX CUCTEM;;

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

* 3Haer MeTOJbI paCUeTa

1[M(POBBIX (PUILTPOB.;

* YMeeT NpoBOJUTH
pacyeTsl LUPPOBBIX
(bUIBTPOB, a TakKKe
peaiM30BbIBaeT
OCHOBHbIe O/I0KU
1UpoBoI 00pabOTKH
CUTHAJIOB B
MIPOrpaMMHOM BU/IE;;
* YMesno mMopenupyeT
anropuUTMbI LIU(PPOBOI
00paboOTKH CUTHAJIOB B
TIpOrpaMMHO# cpefie.;

* CB00OAHO B/ageeT
MaTeMaTHu4e CKUM
arrapaToM OIMHUCAHMS
CHTHAJIOB U JIMHEMHBIX
JTUCKPETHBIX CUCTEM;;
* CB00OAHO B/1ageeT
HaBbIKAMH pacueTa
rapaMeTpOB CUCTEM
ubpoBoi 06paboTKU
CUTHAJIOB.;

aJrOpUTMbI LIU(PPOBOH
00pabOTKU CUTHAJIOB. ;

Xopomo (6a30BbIii | ¢ 3HaeT OCHOBHEIE * CaMOCTOsTe/IbHO * Brageer
YPOBEHb) STarlbl [IPOEKTUPOBAHUSA peann30BbIBAeT MareMaTHuyeCcKHUM
LM(PPOBBIX CUCTEM;; OCHOBHbIE O/I0KH arrnapaTrom ONUCaHUus
e 3HaeT OCHOBHEIE 1[1hpoBOI 00pabOTKM CUT'HAJIOB;;
asIropuTMbI 1{UGPOBOI CMIHaJ/IOB B * BageeTr HaBbIKAMU
00pabOoTKH CUTHAJIOB.; NIPOrpaMMHOM BH[JIE. ; pacueTa rnapaMeTpoB
* CamOCTOsITe/IbHO cucreM LUppoBoit
M0J0MpPaeT METO/IbI 00paboTKY CUTHA/OB.;
pellleHUs 3a/au.;
Y0BNETBOPUTE/IBH | ¢ 3HaeT OCHOBHbIE * CniocobeH B * Bnapgeer
0 (TIOpOroBBIi aNrOpUTMbI LIUPPOBOI IporpaMMHOM BHJe MaTreMaTrhyeCKUM
YPOBEHb) 00paboTKH CUrHAJIOB.; Ycarb IpoCThie arrapaTroMm OINUCaHUus

CUTHAJIOB. ;

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

3 TunoBbIe KOHTPOJ/IbHbIE 3aJaHUA

Ilis peany3alliy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHs] MCIOJb3YIOTCSI TUIIOBBIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXOAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHH, HaBBIKOB W (WJTH) OIIbITa
JleATe/IbHOCTH, XapaKTepU3yHOLIUX STarlbl
oOpa3oBareIbHOM MTPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 TembI JOMAIIHKX 3aaHHH
— Mertoauka paboThl ¢ yueOHOM ¥ HayuHOU nurepaTypoit. OdgopmieHre yueObHbIX pabot. Pabora

(dopMUpoBaHHsl KOMITETEHI[MH B TIPOL[eCCe OCBOEHUS

B cucteme Scilab. UccnenoBanue mogeneit uereid u curHanoB. Pacuer um@poBbix ¢unbTpoB. Pacuer
rapaMeTpoB /lel[uMaTopa U UHTepIo/siTopa.

3.2 TeMBbI ONIPOCOB Ha 3aHATHAX

— Ilpouecc mnpeoOpa3oBaHMsl  aHA/JOTOBOTO CUrHajia B LUGPOBOM.  JlMCKpeTH3aLusi
HU3KOUaCTOTHBIX U TOJI0COBBIX CHMrHa/noB. OHOPOJHOE U HeOAHOPOAHOe KBaHTOBAaHWE U KOJMPOBaHUe.
I[Mporecc 1udpo-aHanoroBoro npeodbpa3oBaHusl.

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

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

— TIlpeobpa3oBanne @ypbe u Z-mpeobdbpa3zoBanue. Ob6patHoe z-mipeobpa3oBanue. O6macTu

Ommbku

CornacosaHa Ha noprane Ne 12302 21



npUMeHeHust Z-TipeoOpa3oBaHus B 1(poBoii 00paboTKe CUTHAIIOB.

— Pan ®ypee. IIpeoOpasoBanue @Dypbe. [IuckpetHoe mnpeodpa3oBaHue @ypbe. ObOpaTHOE
JUCcKpeTHOe TipeoOpa3oBaHue Dyphbe.

— CrieKTp OrpaHWuYeHHOIO BO BpeMeHU curHasia. [JII® orpaHWuyeHHOro BO BpeMeHU CUTHasIa.
Vcrnonb30BaHWe OKOHHOTO CriaakuBaHusa. KosdduimeHnt ocrmabnenuss okoHHoW (yHKI[UH. OCHOBHBIE
YaCTOTHbIe XapaKTePUCTUKU CIeKTpa OKOHHOM (QyHKIMU. OCHOBHBbIE CBOMCTBAa OKOHHOM (PYHKLIMU U UX
XapaKTepUCTUKMU.

— CurHanbl C /ABOMYHOM (pa3oBod Manumnyssigueii. CrieKTp U BeKTopHasi guarpamma BPSK
curHana. OrtHocutenbHass (guddepeHianbHasi) fABouuHas (daszoBass Manunynsius (DBPSK).
KopupoBaHue OfHUM CHUMBOJIOM [BYX OWT mepenaBaemoi uHpopmaumu. CtpykrypHas cxema QPSK
mopynstopa. KsagparypHas amruidrygHas moayasaaus QAM.

3.3 Dk3aMeHaLOHHbIE BOIPOCHI

— O6o6ujenHas cxema LIOC. Ilporjecc npeoOpa3oBaHMs aHAJOrOBOIO CUrHajla B IU(POBOM.
JuckpeTusalss HU3KOYACTOTHBIX CUTHAMOB. [IMCKpeTH3alUsi TMOJOCOBBIX CUTHanoB. OfHOpOAHOe
KBaHTOBaHMe U KojupoBaHHWe. HeopHoposHoe KBaHTOBaHMe M KojupoBaHHe. Bbibopka c 3amacoM Mo
YacToTe MPU aHaIOroBo-IudpoBoM mpeobpaszoBanun. [Ipomecc udpo-aHanoroBoro rpeobpa3oBaHusl.
@unbTphl 3alUThl OT 3epKa/bHbIX 4acTOT. Bbibopka € 3amacoM Mo yacToTe MpH LK(po-aHa/TIOrOBOM
npeoOpa3oBannu. Ceprka. Koppemsius. 1P u obparnoe AII®. KUX-¢bunstpel 1 BUX-punbTpsl.
Lndposoii ¢punsTp. OCHOBHBIE XapakTepUCTUKU. KpuTepuii crHTe3a. Pa3HOCTHOe ypaBHeHMe KaK OCHOBA
TIPOTPaMMHOM peanu3ariyu 1udpoBoro ¢unbTpa. OTarnbl pa3paboTku IUPPOBBIX GUMALTPOB. JIuHeHHast
(ha3oBasg xapakTepucTvka. Metogel pacyeta KosdduuyeHToB KUX-¢unsrpa. [euumanys C LeabM
miarom. VIHTeprionisinys ¢ LesibiM marom. [IpeoOpa3oBaHye 4acTOThI AWCKPETH3ALMU C HEL[e/IbIM IIaroM.
MHorokackajHoe Tmpeo0Opa3oBaHue YacTOThl JAWUCKpeTH3aluM. VIMmysnbcHasi XapakTepucTHKa U
nepeiaTouHasi (PyHKLUsI.

3.4 TeMbI KOHTPO/IbHBIX PadoT
— Ilpouecc npeobpa3oBaHus aHaI0rOBOIO CUTHasla B LIU(POBOM.
— Illymbr kBanTOBaHust ALIIT (aHanmoroBo-1iudpoBoii mpeoGpa3oBaTerb).
— MHorokackagHas feljMMaLisi U THTepHoJsLKS.

3.5 TemblI 1a00paTopHBIX padoT

— OpHOpoAHOE M HEOZHOPOAHOE KBaHTOBaHKE U KOJWPOBaHUE.

— Iludposbie GUILTPhL. PUMBLTP CKOJBL3SIIET0 CPeHEero.

— [HeuymManms ¢ genbiM wmaroM. VHTeprnionsiusi ¢ uenbiM InaroM. IlporpammHasi peanv3anust
JenumaropoB. [IporpammHas peanu3salysi UHTEPIIOISTOPOB.

— CrieKTp OrpaHWuYeHHOro BO BpeMeHU curHana. [JII® orpaHruyeHHOro BO BpeMEHU CUTHasa.
Wcrnonb30BaHWe OKOHHOTO criaakuBaHus. KosadduimeHT ocnabnenuss okoHHoW (yHKIUH. OCHOBHbIE
YaCTOTHbIE XapaKTePUCTHUKU CIIeKTpa OKOHHOW (yHKLMK. OCHOBHbIE CBOMCTBA OKOHHOM (YHKLIMM U UX
XapaKTepUCTUKH.

— CurHanbl Cc ABOMYHOM (pa3oBoi Manunyasiued. CriekTp M BeKTopHas Auarpamma BPSK
curHana. OrtHocutenbHas (guddepeHinansHasi) fABouuHas (daszoBass Manunyssius (DBPSK).
KopvpoBaHue OfHUM CHMBOJIOM [BYX OWT mnepefaBaemoii uH(popmaumu. CtpykrypHas cxema QPSK
mozaysaTtopa. KsazparypHas amruidryaHas mogyasauus QAM.

4 MeToanyecKne MaTepHa’ibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAYIOIIHe
MarepuaIbl:
— MeTouYeCcKre MaTepuasbl, ONpejessollye TpoLeypbl OLIeHMBaHUS 3HaHWM, YMeHWH,
HAaBBIKOB U (W/IM) ONbITa [eATeJbHOCTH, XapaKTepU3yHOIUX 3Tamnbl (Op-MUPOBaHWS KOMITETEHLHH,
corsacHo 11. 12 paboueii IporpaMMbl.

4.1. OcHoBHas iuTEeparypa
1. [udposas MobunbHasi paguoces3b [TekcT] : yue6HOe mocobue zyis By3oB / B. A. lankuH. - 2-
e u3fl., epepad. u jom. - M. : Topsiuas uaus - Teekom, 2012, - 592 c. (Hamuuume B 6ubmmoreke TYCYP
- 40 3K3.)
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2. Iludposas o6paboTka curHasos : YueOHoe rocobue asisi By30B / A. B. CeprueHko. - 2-e u3f. -
CII6. : TTurep, 2007. - 750[2] c. (Hamuuue B 6ubmroreke TYCYP - 70 3K3.)

4.2. lonoiHUTe/IbHAA IMTepaTypa

1. Ludposasi obpaborka curHanoB : yueOHoe mocobue pan1s By3oB / M. U. Kypsumii ;
denepanbHOE areHTCTBO 10 o0Opa3oBaHWIO, TOMCKUM TOCY[JApCTBEHHBIM YHHWBEDCUTET 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. Iladep ; mep. : C. A.
Kynemios ; pex. mniep. : A. C. Henames. - M. : TexHocdepa, 2006. - 855[1] c. (Hanuune B OGUOIMOTEKE
TYCYP - 70 3K3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYeCKHe Moco0ust
1. IudpoBas obpaboTka cHMrHasioB: MeToguuecKue yKa3aHUs K abopaTopHbIM paboraM TI0

JMUCLIATITUHE «[udposas obpaboTka CUTHAJIOB» (5 cemMecTp) CTelaTbHOCTH
«H(pOKOMMYHHUKAI[MOHHbIE TEXHOJIOTHH U CUCTeMbI CBs13u» (kog 210700.62) / Tenbliep A. A., AbeHos P.
P, PorokuukoB E. B. - 2013. 25 c. [OnekrponHsiii pecypc] - Pexum pgocrtyna:

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

2. lludpoBas obpaborka curHanoB. Yacte 1: MeToanyeckue yKasaHWs TIO TIPOBe/I€HHIO
MPAaKTUYeCKUX 3aHATUM W OpraHu3alMd CaMOCTOSATeNbHOM paboThl CTYIeHTOB, OOyYaroIUXCs T10
Harpap/IeHUIO TIOATOTOBKK OakanaBpoB 210700.62 «/H()OKOMMYHHUKAIIMOHHBIE TEXHOJIOTUU U CHUCTEMBI
cBsisu» / AbeHoB P. P. - 2014. 53 c. [OnekrtpoHHblM pecypc] - Pexum gocrymna:
http://edu.tusur.ru/publications/3748, cBOOGOJHBII.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTeMbI
1.  http://www.dsplib.ru/
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