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

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

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

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpaenenHocTs (nipodub): Pailo3/1eKTPOHHBIE CHCTeMbl KOCMUYeCKHX KOMILIEKCOB

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 4

CemecTp: 7

YuebOHbI 11aH Habopa 2016 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 36 36 yacoB
2 [IpakTryeckue 3aHATHA 36 36 4acoB
3 JlabopaTtopHbIe 3aHATHS 24 24 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 96 96 4yacoB
5 CamocrosiTesibHasi paboTa 48 48 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E

JK3aMmeH: 7 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokon Ne 5 oT « 25 » 1 2017 1
JIUCT COIVIACOBAHMIA

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

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
Ne

Pa3paboTumku:

CTapimii npemnofasaresb Kad. PTC Kapnymmwn I1. A.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

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

PTC Menuxos C. B.
OKCIePThI:

cTapiuvii npernozasaresb Kad. PTC Hospgpesarsix /1. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbto npenojaBaHusi AUCLUIIIMHLI SIB/ISETCS U3/I0)KeHUe 0CHOB (DyHJ,aMeHTa/IbHOU Teoprur
uudpoBoii 06pabotku curHasioB (IIOC) B wactu 6a3oBbix MeTosoB u anroputvoB L[OC,
WHBAapUAHTHBIX OTHOCUTEIbHO (PU3UUeCKO MPUPO/bl CUTHAJIA, ¥ BK/IIOYAIOIINX B Ce0si: MaTeMaTH4eCcKoe
onucaHuve (MaremMaTuyeckve MOJe/n) JTUHeWHbIX AUCKpeTHbIX cucteM (JIZIC) U OUCKPeTHBIX CUIHAJIOB,
BKJTFOYast AMCKPeTHOe U ObicTpoe rpeobpa3oBanue Pypoe (AT1P u BI1D).

1.2. 3agauM JUCIHUILIMHBI
— 3ajauaMu U3yueHus AUCLIMILIUHBI SIB/IsieTCsl JOPMUPOBaHUe y CTY[AeHTOB 3HAaHUMN U YMEeHUH,
—  TIO3BOJISIFOLUX OCYL[ECTBASATh aHaMu3 (yHKI[MOHUPOBAHUsS, pPa3pabOTKy U TexXHUUeCcKoe
00c/Ty)KuBaHHWe YCTPOUCTB 1U(dpoBoii 00pabOTKM CUTHAJMIOB, a TaKXXe M3ydyeHHe COBPeMEeHHBIX Cpe/iCTB
KOMITbIOTEPHOT'O MO/Ie/IMPOBaHusl 0a30BbIX MeTO[0B U aaroputMoB LIOC.

2. MecTo pucomiuivHeel B cTpyKrype OITIOII

HMuctunivHa «L{udpoast o6pabotka curHanop» (b1.5.26) otHocuTcs K 6710Ky 1 (6a3oBast UacThb).

[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (OPMUPYIOLUMM  HauvajbHble 3HAHUS, SIBJSIOTCA
clefyome  AucLUIUIMHBL  VIHGopmanMoHHble TexHojaoruu 1. BBeseHue B MH(OpPMAaTUKYy,
WHudopmaronHele  TexHojsoruu 2. CeTeBble UWH(OPMAalLMOHHbIe TeXHOAOTMU. bas3bl JaHHBIX.,
VHdopmarmoHHble TexHosnoruu 3. IIporpamMupoBanue Ha si3bike C++., VIH(poOpMaljMuoHHbIe TeXHOJIOIUU
4. OObeKTHO-OpHEeHTUPOBAaHHOE ITPOTPAMMHPOBaHMe Ha si3bike C++..

[MTocnenyromumu JUCLIATIZIMHAMU SBJIAOTCS: LlndpoBble ycTpolicTBa U MUKPOIPOLIECCOPBI.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIIUIL/THHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLMX KOMIIeTeHLUHI:

— TIK-6 crmocoOHOCTBIO pa3pabarbiBaTh I[HMGPOBBIE PAJUOTEXHUUECKHE YCTpOHCTBa Ha 0ase
MHKPOIPOLIECCOPOB M MUKPOMPOL|eCCOPHBIX CUCTEM U MPOTrPaMMHPYEMBIX JIOTUUECKUX HWHTerpasibHbIX
CXeM C WCI0J/Ib30BaHUEM COBPEMEHHBIX [1aKeTOB MPUKJIaJHbIX IPOrPaMM;

B pe3synbraTte usyueHus JUCLIAIUIMHBI CTYE€HT J0/DKeH:

— 3HaTb MeTOJbl MaTeMaTM4eCKOro OIMCaHUsl JIMHEWHBbIX AUCKPEeTHBIX CUCTEM; OCHOBHbIE
3Tanbl TPOEKTUPOBaHUS I1[MGPOBLIX (GUIBTPOB; OCHOBHbIE METOZbl CHUHTe3a W aHajau3a YacTOTHO-
n30upaTenbHbIX LIUPPOBBIX (GUIBTPOB; METO/Ibl MaTeMaTHUeCKOr0 OMKCaHus LUGPOBBIX PUIBTPOB B BUE
CTPYKTYpPbl; METOJ, MaTeMaTU4yeCKOr0 OIMCaHWs JUCKPeTHBIX CUTHAJOB C TIOMOLIbI AUCKPETHOTO
npeoOpa3oBanusi ®Pypwe (ATID); anroputm ObicTporo rmpeobpazoBanuss Pypbe (BIID); MPUHLMITBI
OLIEHKU I1IyMOB KBaHTOBaHUs B LIM(POBbIX (hUIbTpax ¢ GUKCUPOBAHHOW TOUKOM; TIPUHLIMIIBI TIOCTPOEHUSI
CUCTeM OJHOKPATHOW MHTEPIOJISALIVY U JeLMMaliy;

— yMeTb OOBSICHSTH MareMaTHyecKoe OIMMCaHWe JIMHEMHbIX [UCKPEeTHBIX CHUCTeM B BH7E
a/TOPUTMOB; BBITOHITE KOMITBIOTEPHOE MO/|e/TMPOBaHKe JTMHEHMHBIX AUCKPETHBIX CUCTEM Ha OCHOBE HUX
MaTeMaTHyeCcKOro OITMCAHWs; 3a/laBaTb TpeOOBaHWS K YaCTOTHBIM XapaKTePUCTHKaM IM(POBBIX
¢buieTpoB; 000CHOBBIBaTH BBIOOp THMa LudpoBoro ¢unbtpa, KNUX wmmu BUX (c koHeuHOW wiu
0eCKOHEUHOU WMTY/IbCHOW XapaKTePUCTUKOMN); CHHTe3UPOBaTh LU(PPOBOI (DUIBTP U aHATU3UPOBATh €ro
XapaKTePUCTUKU CPEeICTBAMU KOMITbIOTEPHOTO MO/Ie/TMPOBaHus; O0OOCHOBBIBaTH BBIOOD CTPYKTYpbI
1ubpoBOro (QuibTpa; BBIMOMHATH KOMIIBIOTEDHOE MO/ e/MpOBaHre CTPYKTYpbl LIMPPOBOro (UIbTpa;
BbIUMCIATh [I1D auckpeTHOro curHasa € NoMoLbi0 anroputmoB BIID cpencTtBamMu KOMITBEOTEPHOIO
MO/Ie/TUPOBAHUST; 00bSCHSITh PUHLIMTIBI TIOCTPOEHUSI CUCTeM OJHOKPAaTHOW WHTEPTIOMSLIMY U JelIUMaliH.

—  BJIQ/IeTh HaBbIKAMM COCTaBJ/IeHUs MaTeMaTUueCKUX MOJe/iel JIMHEUHbIX JUCKPeTHBIX CUCTEM
Y JMCKPeTHBbIX CHMI'HA/IOB; HaBbIKAMU KOMITbIOTEDHOTO MO/€/IMPOBaHUS JIMHEMHBIX JAUCKPETHBIX CHUCTEM;
HaBbIKAMU KOMITbIOTEDHOTO TIPOEKTHUPOBaHUSI I[U(GPOBbIX (QUIBTPOB; HaBbIKAMU KOMITbIOTEPHOTO
Bbruncienusi [I1®P Ha ocHoBe BIID.

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI COCTaB/sgseT 5.0 3aueTHbIX €QUHMIILI W TIpe[CTaB/eHa B
Tabmuue 4.1.
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Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero yacos CemecTpsl

7 ceMecTp
AynuTopHbIe 3aHATHS (BCETO) 96 96
Jlekuym 36 36
IIpakTryeckue 3aHITHS 36 36
JIabopaTopHble 3aHATHS 24 24
CamocrosiTenbHasi paboTa (Bcero) 48 48
OdopmiieHre 0TUETOB 10 J1JabopaTOpHbLIM paboTam 12 12
ITpopaboTKa JIEKI[MOHHOTO MaTeprasa 18 18
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 18 18
Bcero (6e3 3k3ameHa) 144 144
ITogroroBka u czjaya sK3aMeHa 36 36
OO1mast TPyJ0eMKOCTh U 180 180
3aueTtHble Eavnuibl TpygoeMKoCTH 5.0 5.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. . =
T S a — )
3 = = o F z =
= | ¢ g | & g% S 5
Ha3BaHus pa3zenoB JUCLUIUIMHBI 2 % i § z § § %
=t g 5| g3 it
c | 5| E | Re| &%
I, =} S
o < =
= = S
7 cemecCTp
1 Ananoro-uudpoBoe u 1udpo- 4 6 4 7 21 | IIK-6
aHaJioroBoe rpeobpa3oBaHre CUTHAJIOB.
2 TuckpeTHOe ripeobpa3oBanue Oypee. 18 |IIK-6
3 ®UIBTPBI C UMITY/ILCHOU 24 | IIK-6
XapaKTepPUCTUKOM KOHEUHOM JIJTUHBI
4 OUBLTPHI C UMMYIbCHOM 4 6 4 7 21 |IIK-6
XapaKTepPUCTUKOU 6eCKOHEeUHOM /IJTUHbI
5 KBazipaTtypHble CUTHaIBbI. 2 2 12 |TIK-6
6 [TuckpeTHOe Tipeobpa3oBaHUe 2 2 12 |TIK-6
'usbepTa.
7 Tlpeobpa3oBaHue 4aCTOThI 2 2 4 4 12 |TIK-6
JICKpeTU3aL1H.
8 AHanu3 crieKkTpa 0 3 9 ITK-6
9 Ludpossie hopmathl JaHHBIX U UX 4 0 5 15 |IIK-6
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po/b B 00paboTKe CUTHAIOB.

Wroro 3a cemecTp

36 36 24 48

144

Hrtoro

36 36 24 48

144

5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (TI0 JIEKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)

Hassanus paszesnos

CopepykaHuve paszesioB JUCLUIUIMHBI 10
JIEKLIMSIM

TpyzoeMKOCTb,

q

dopmupyeMmbie

KOMIIeTeHLIMK1

7 ceMecTp

1 Ananoro-uudposoe u LUdppo-
aHajiorooe rpeobpasoBaHue
CUTHAJIOB.

[Tepropuueckas

auckperusauus: Hanoxenue:
HEO/IHO3HAYHOCTh Mpe/CTaB/IeHuUs
CUTHaJIa B UaCTOTHOM
obnactu.[Iuckperusanys
HH3KOYaCTOTHBIX

CUTrHaJIOB. [IMCcKpeTH3aLus o0 COBBIX
curHasoB.VIHBepcusi crieKTpa npu
TMOJIOCOBOM JUCKPETU3aLIUH.

N

udpo-aHanorosoe

nipeobpa3oBaHHe AHAIOTOBbIE (DUIBTPBI
JU1s1 TipeoOpa3oBaHus JaHHBIXBBIOOD
aHTHAIaW3UHIOBOTO (DU/IBTPa

HToro

[TIK-6

2 luckpeTHOe ripeobpa3oBaHue
Dypse.

HI1® B 3KCIIOHEHIUATbHON U
TPUTOHOMETpPHUYECKOU
¢dopmellpencraBneHre aMIUIUTY/bI, (pa3bl
Y MOLLJHOCTH CHT'HaJ/Ia B YaCTOTHOM
obnactuCummetpusi JI1DJIMHEHHOCT
OIIdMopnyne AIIdYacToTHas 0Cb
AOIdO6patHoe AIIDYTeuka AT

OxkHal pebeIkoBble NCKaXKeHHsT
ATI®Paspemaroiijasi ciocobHocts ATID,
JIOTIO/THEeHWe HYJISIMUA M JUCKPeTH3alyis B
yacrotHoi obnactuKoadduipent
ynyuttienust ATI®KosdduiyeHT
otzenbHoro JIIdYnyuiienve
WHTETPUPOBaHMUS TIPH yCPeJHEHUH
HecKoJibKux 11D

[OT1® npssMoyronbHbIX GyHKLu/I1D
0000111eHHOM TIPSMOYTOTBHOM

byukuuu /1P cummeTpuuHOM
npsiMoyTronbHOM (yHKIMUYacToTHas u
BpeMeHHbIe OCH, CBSI3aHHBIE C
NPSIMOYTO/IbHBIMU (PyHKIMsAMUYacToTHast
ock AT1® B I'epuax (I')HacToTHas och
JIID B paguaHax B ceKyHAyYacToTHas

ITK-6
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ock JAT1® npu MCroib30BaHUA
HOPMUPOBaHHOM YTJIOBOM
riepeMeHHOM A TbTepHaTHUBHast popMa
[JT1® npssMoyronbHON QyHKIUH,
cocTosiiei U3 ogHUX eaqUHULIOOpaTHOe
[T1® 0600111€HHO¥ MTPSIMOYTOTEHOMN
¢byukuunO6parHoe AT1P cuMMeTprUYHOM
MIPSIMOYTO/THOM (PyHKLIMU

YactoTHbii oTKIUK 1D Ha
KOMIUIEKCHBIA BXOAHOW cUrHaaPeakius
Ha JIeHCTBUTEe/TbHBIN KOCUHYCOMATbHbBIN
curHanPeakiys otaenbHoro 6uHa AT1D
Ha JIeHCTBUTEeTbHBIN KOCUHYCOMATbHbBIN
curHanlurepnipurtanus [AI1PbsicTpoe
ripeoOpa3oBanre Oyphbe

Ntoro

3 OUABTPBI C UMIYIBCHOU
XapaKTepPUCTUKOU KOHEYHOU [JIVHBI

Beegenue B KUX-punsTpoiCBepTKa B

KN X-¢punbrpaxObo06I1ieHHOE oricaHue
JVCKPETHOM CBepTKU/IMCKpeTHas1 CBepTKa
BO BpeMeHHOM obactuTeopema o
cBepTKel IpuMeHeHye TeopeMbl O CBepTKe

ITpoekTrpoBanue KN X-dpuibTpa HIKHUX
yacToTMeTo/, IPOeKTUPOBaHus C
NOMO1LIbI0 OKOHOKHA B [IPOEKTUPOBaHUU
KUX-¢unsrposllpoekrrpoBanue KNX-
(bUTBTPOB BEpXHUX
yacrotlIpoektripoBanue KN X-¢hunsTpoB
MeToz0M 3aMeH PemesallonynosiocHsle
KUX-¢punbTpel

CnenuanbHble KN X-hUAbTpbl HUDKHUX
yacToT. PUILTPbI Ha OCHOBE YaCTOTHOM
BLIOOPKU. ['pebeHuarsiii GuibTp 1
KOMIL/IEKCHBIN 1[U(POBOI1 pe30HaTop.
MHOroCceKI[MOHHbIe KOMII/IEKCHbIe
®OYB. ObecrieueHre yCTOWYUBOCTH
®OYB. MHorocekioHHble POUB c
JeMCTBUTE/IbHBIMU KO3 PULIEeHTaMH.
OddekTrBHbBIN AericTBUTeMBbHBIN @OUB.
Mogenuposanre ®OUB. YinyuleHue
XapaKTepPUCTHK C MIOMOIIIbIO
K03()(PULIMEHTOB MepexoJHOU MOJIOCHI.

NurepriomipoBanHbie KX ®HY. Beibop
OTITUMAJILHOTO 3HaueHHs1 K03 ulireHTa
pacimpenus. OrjeHKa KouecTBa
otBeTBeHU KUX-dunbTpa.
MogenvpoBanue xapaktepuctuk MK X-
(bunbTpOB.

Htoro

[TIK-6

4 OUABLTPHI C UMMYIbCHOM
XapaKTePUCTHUKON OeCKOHeUHOM
JUTUHBI

BBegenuvie B GuibTphl ¢ 6@ CKOHEUHBIMU
HMMIY/IbCHBIMU XapaKTepUCTHUKAMMU.
ITpeo6pazoBanue Jlarnaca. ITosmock! 1

[TIK-6
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HYJIV Ha S-TIJIOCKOCTU U yCJIOBUe
YCTOMUYMBOCTH. Z-TIpeoOpa3oBaHue.
[Tontocel ¥ HY/IM Ha Z-TUIOCKOCTH U
yCJIOBUE YCTOWUYMBOCTHU. Vcronb30BaHue
z-Tipeobpa3oBaHus /17151 aHamM3a bIX-
¢unbTpoB. [pyrue cTpykTypbl BUX-
(bUILTPOB.

MeToz MHBapUAHTHOTO MPeobpa3oBaHuUs
VMMITY/IbCHOM XapaKTeprUCTUKU. MeTo[
nipoekTrpoBanusi BUX-puasrpoB ¢
TIOMOIIIbI0 OUTHHENHOTO
nipeoOpa3oBanust. ONTUMU3AL[IOHHBIHI
MeTo/] TipoekTupoBaHusi BUX-(punbTpos.
Ynyumienue BX-(hunbTpoB € MOMOLLbIO
KaCKaJJHbIX CTPYKTYp. CBoliCTBa
KaCKaZiHbIX U Napasljie/ibHbIX CTPYKTYP
dbunbTpoB. KackagHoe coeauHenre bUX-
¢unsTpoB. Kpatkoe cpaBHenne KNX- u
BUX-bunbTpos.

Ntoro

5 KBazipatypHble CUTHaIbL.

[IpencraBneHue 1eHCTBUTE/IbHBIX
CHTHAJIOB C TOMOLBI0 KOMIUIEKCHBIX
¢dazopoB. OTpuLiaTe/bHbIe YaCTOTHI.
KBazsparypHble curHasibl B 4aCTOTHOU
obnactu. [TonocoBbie KBafipaTypHbIe
CUTHAJIbI B YaCTOTHOM 00/1acTH.
KommiekcHoOe TioHmKatoiee
nipeobpa3oBaHue.

HToro

[TIK-6

6 JluckpeTHoe rpeobpa3oBaHe
'uisbepTa.

Onpegenenye npeobpa3oBaHye
I'unsbepra. ObnacT NpUMeHeHust
ripeoOpa3oBanusi ['uibbepra.
VmmnynbcHasi XapaKTeprCTHKa
ripeoOpa3oBanusi ['uibbepra.
[TpoekTrpoBaHue AUCKPETHOTO
ripeoOpa3oBanusi ['uibbepra.
ITpeo6pa3zoBanue ['mnbbepTa Bo
BpPEMEHHOM 00/1aCTH: peau3aliys B BUzie
KUX-¢dunsrpa. [IpeobpaszoBanue
I'unpbepra B yaCTOTHOM 00/1aCTH.
[eHeparyist aHaIMTUUECKOTO CUTHAsIa BO
BpeMeHHoM o6mactu. CpaBHeHMe
METO/IOB TeHepaLuy aHATUTHYe CKHX
CHUTHAJIOB.

Ntoro

ITK-6

7 Tlpeobpa3oBaHue 4aCTOThI
JVCKpeTH3alH.

Konrjenysi 06paboTKY MPH He CKOJTBKUX
CKOpOCTSIX. [leriuMariyisi C 1eJTbIM LIaroM.
VHTepnonsLys C [e/bIM I1aroM.
MHorokackazHoe rpeobpa3oBaHie
YacTOThI AUCKpeTH3auy. [IporpaMmHast
peanu3auys geMaTtopoB. IIporpamMmHas

[TIK-6
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peasi3aliyisi UHTepHOoSITOPOB.

HToro

8 AHasnu3 crieKrpa MeTo/bI OL|eHKM CIleKTpa [TIK-6

HNToro

A INININ

9 Ludpossie popmarthl JaHHBIX U UX | [IBoMuHbIe (hopMaThl C HUKCUPOBAHHOM ITIK-6
po/ib B 00paboTKe CUTHAIOB. 3arATol. BocbMepuuHbIe umcia.
[MTecTHaALaTHPHYHBIE Unc/a. [IpoOHbIe
JIBOMYHbIe urca. [JBonuHbIi (popmar
"MOZy/Ib TUTOC 3HaK''. [IBOMYHBIN
JIOTIOJTHUTEeTbHBIN opMaT. [JBOUUHBIN
¢dopmar co cmerieHremM. TOUHOCTE U
JIMHaMUYeCKUi 1hara3oH JBOMYHbIX
yricesn. D(pdeKTbl KOHEUHOU JJIMHBI C/I0BA
JIBOMYHBIX UMCes C (PUKCHPOBAHHOM
3ansToi. OmMOKY KBaHTOBAHUS B
aHasIoroBo-L{upoBoM npeoOpa3oBarere.
[TepenonHeHVe faHHBIX. YCeueHUe.
OkpyryieHue faHHbIX. [IBOUYHBIE
(hopMarthblI ¢ MyiaBarolreil 3ansToil.
[JvHamuueckuil [yranasoH Yyucesn C
T1aBaroleid 3ansToil. [IBonyHslii popmar
C 06JIOYHO TI/TABAFOIIIeH 3arATOM.

HToro 4

Wtoro 3a cemecTp 36

5.3. Pa3pensl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCrneurBaIUMHU (MpebIyLMH)
U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIIiMU) U
obecrieuriBaeMbIMH (T10C/IEIYFOIIMMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tabviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIUTUIMHBI, J/Is1 KOTOPBIX He0OX0UMO H3yueHre
HanMeHOBaHVe JUCLATUIAH obecrieunBaroIx U 06eCcreunBaeMbIX AUCIIUTUIAH

1 2 3 4 5 6 7 8 9

[IpeaiecTByoOLLMEe JUCLUATITUHBI

1 NudopmatiioHHbIe
TexHonoruu 1. BeeneHue B + + + + + + + + +
MH(POPMaTUKY

2 VlHdopMalloOHHbIe
TexHosioruu 2. CeTteBble
H“H(OopMalMoHHbIe
TeXHOJIOTHUU. ba3bl JaHHBIX.

3 NHdopmaimoHHbIe
TeXHOJIOTHH 3.
[IporpammypoBaHye Ha si3bIKe
C++.

4 VlndopmaliioHHbIe + + + + + + + + +
TexHojioruu 4. OOLeKTHO-
OpUEHTUPOBaHHOE
MporpaMMHpOBaHUe Ha sI3bIKe
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C++.

[Tocnepyroiye AUCLUITIMHBL

1 LIudpoBsie ycTpoiicTBa U
MUKDOTPOLIeCCOPBI

J’_

+ + + + +

+

+

+

5.4. CooTBeTCTBHE KOMIIeTeHIMH, ()OPMUPYeMBbIX NP U3yYeHUH AUCLHUIUIUHBI, U BU/I0B 3aHATHI

CooTBeTcTBUE KOMHETEHL[Hﬁ, ('I)OPMI/IPYEMBIX MpHU HW3y4yeHHWHU OUCHUIVIMHBI, U BHUOB 3aHATHI

TipeZicTaB/ieHo B Tabsurie 5.4

Tabmuia 5. 4 — CoOTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUpPYeMbIX TpU H3yueHUU
JMUCLIATITAHEI
Buabl 3aHaTHM

3}
= =
< S S
= e = =)
& & 5
S = s a
= ] 3] -
g = o o <

E = S 3 o ®DOpMBI KOHTPOJISA
£ : : z 5
3 = 5 =) 2
N S & S
= a, =
x4 ) @]
9] ta) o
£ s :
= S

[TK-6 + + + + KonTtposbHasi pabora,

Ortuet 10 y1TabopaToOpHOA

paborte, Tect

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUu 00yueHHs

He npegycmorpeno PYII

7. JIabopaTopHbIie paboThI

HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabmuiia 7. 1 — HaumeHoBaHue 1ab0paTOPHBIX paboT

CUTHAJIOB C MOMOLLbI0 KOMIT/IEKCHBIX
¢azopoB. OTpuLaTe/bHbIe YaCTOTHI.

o L 5
B H
S = =
Z 25
0 5) = o 2 e
Ha3sanus paszesnos HanmenoBanue 1abopaTtopHbIX padoT g S
=
S8 g =
2 o' O
= S
7 cemecCTp
1 Ananoro-uudpoBoe u 1udpo- [NepeparouHasi GyHKLUS AUCKPETHOM 4 [TK-6
aHaJIoroBoe rpeobpa3oBaHue cucTteMsl. VIMnynbCHasi XxapakTepruCTHUKa
CUTHAJIOB. JIVCKpeTHOM cucTeMbl. CTPYKTYpHbIE
CXeMBbI JJUCKPETHBIX CUCTEM.
YCTOMUMBOCTD AUCKPETHBIX CUCTEM.
Nroro 4
3 OUALTPBI C UMMYILCHOU [TpoekTrpoBanue KNUX-dunbTpa 4 [1K-6
XapaKTepPUCTUKOH KOHEUHOH JAMMHBL | pr - 4
4 OUBLTPHI C UMMYIbCHOM [TpoekTrpoBanue BUX-dunsTpa 4 [TK-6
XapaKTepUCTUKON OeCKOHEeUHOU
apaKTepUCTUKON OeCKOHEUHO Vitoro 4
JUTUHBI
5 KBagipaTrypHble CUTHAJIbI. [IpexncraBneHue 1eliCTBUTE/bHBIX 4 [TK-6
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KBazipaTypHble CUIHa/Ibl B YaCTOTHOM
obsnactu. [TonocoBsie KBa/[paTypHbIe
CHUTHAJIbl B YaCTOTHOM 00s1acTy.
KomriniekcHoe ToHWKarolee
ripeoOpa3oBaHue.

HToro

6 [luckpeTHOe peoOpa3oBaHye
I'unbbepra.

[IpoekTupoBaHue JYCKPETHOIO
nipeobpa3oBanus ['vnbbepra.
ITpeo6pa3oBanue ['mnbbepTa Bo
BpeMeHHOM 00/1acTH: peanu3aLs B BUJe
KUX-¢punerpa. [TpeobpasoBanue
I'unb6epTa B yacTOTHOM 06/1aCTH.
['eHepalyisi aHaTMTHUECKOTO CUTHAsIa BO
BpeMeHHOM o06s1act. CpaBHeHHe
METO/IOB TeHepaLuy aHATUTHYe CKHX
CUTHAJIOB.

Htoro

[TIK-6

7 IIpeobpa3oBaHe YaCTOThI
JTUCKPeTHU3al[|H.

[Jerumariys C LieibIM I1aroMm.
NHTeprionisiLys C 1ie/IbIM 111aroM.
[TporpamMmMHasi peanu3aiiys [eL{MMaTopOB.
[TporpammHas peanu3aius
VIHTEPII0/ISITOPOB.

HToro

[TIK-6

Wtoro 3a cemecTp

24

8. IlpakTHyeckue 3aHATHUA (CeMUHAPBHI)
TeMaTvKa TIpaKTHYe CKUX 3aHSITUI (CEMUHApPOB) TIpUBeZieHO B Tabmiie 8.1.
Tabnuna 8. 1 — TemaTuKa MpakTUYeCKUX 3aHSITUM (CeMUHApOB)

Hassanus paszenos

Temaka rpakTHUUeCKuX 3aHITUN
(cemuHapoB)

TpyzoeMKOCTb,
q

dopmupyembie

KOMIIeTeHIINH

7 ceMecTp

1 Ananoro-uudpoBoe u Udppo-
aHajioroBoe rpeobpasoBaHue
CUTHAJIOB.

JnckpeTu3anys HU3KOYaCTOTHBIX U
TI0/IOCOBBIX CUTHAJIOB.

N

BribopKa ¢ 3aracom 1o 4acToTe TpH
aHasioro-iudpoBoM rpeobpa3oBaHUM.

BribopKa ¢ 3aracom 1o 4acToTe mpH
1M PO-aHATIOTOBOM MPeoOpa30BaHUU.

HToro

[TIK-6

2 [TuckpeTHOe Mpeobpa3oBaHye
Dypebe.

N3yuenue coiicts [AI1D.

[TprMeHeHe OKOH JI/Isi yMeHbIIIeHHsT
yTeuku. VI3MeHeHHe pa3peliarolei
criocobHocTu AT1D.

HToro

[TIK-6

3 @UIBTPBI C UMITYJILCHOU

Koppensaius u cBepTKa.

[TIK-6
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XapaKTepUCTUKON KOHeuHOM AuHbl | [IpoekTrupoBaHue KX ¢uibTpos. 2
Nroro 4
4 OUIBTPBI C UMITY/IbCHOU [TpoektrpoBanre BUX dunbrpa 6 [TIK-6
XapaKTepUCTUKOW 6eCKOHeUHOM Vtoro 6
JUTUHBI
5 KBasipatypHble CUTHaIbL. Peanusanys KOMIVIEKCHOTO 2 [TIK-6
TIOHIJKAFOIL[eTO TIpeoOpa30BaHMsI.
Nroro 2
6 [luckpeTHOe peobpa3oBaHye [IpoekTupoBaHue JUCKPETHOTO 2 [TIK-6
I'unbbepra. ripeoOpa3oBaresist ['unbpbepra. ['eHeparus
aHA/INTUYECKOr0 CUTHajia BO BpeMeHHO!
obnactu.
Ntoro 2
7 TIpeobpa3oBaHue 4aCTOThI Jenumarivs 1 UHTepIIo/IALys C LieJIbIM U 2 [TIK-6
JICKpeTU3aL1u. HellesibIM 1arom. [IporpamMmMHas
peanu3anys [eLuMaTopoB 1
WHTepIIoIATOPOB. Peanu3anys
noaudasHbIX (PUILTPOB.
Nroro 2
8 Ananus criektpa Meto/p! OLIeHKU CIIeKTpa 4 [TIK-6
Wtoro 4
9 Ludpossie ¢popmatsl faHHbIX U uX | Lllym kBaHTOBaHus ALIII 1 kauecTBO 2 [TIK-6
posib B 06paboTKe CUTHAJIOB. CUTHasa.
OddekTbl KOHEUHON pa3psiTHOCTH B 2
udpoBbix BUX-¢dunbrpax
OddekTbl KOHeUHOM pa3psiIHOCTH C/I0Ba 2
B aniroputmax BIID.
Wtoro 6
Wtoro 3a cemecTp 36

9. CamocrosiTesibHast padoTa

Buzpl camocTosiTeNTbHOM paboThl, TPYAOEMKOCTh U (hOpMUpyeMble KOMITeTEHLIUH TIPe/iCTaB/IeHbl B

Tabmmie 9.1.
Tabnuiia 9.1 - Buabl camocTosATeIbHOM PabO0THI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITeTEHIHH
v L 5
I -2
S = =
o v T
Buzpl camocrosiTtesibHOM = > O
Haspanust pa3nenoB s = DOpMBI KOHTPOJIS
paboTel s g g
S g =
A e 2
= S}
7 ceMecTp
1 Ananoro-ijudpoBoe u | I[ToaroToBKa K 3 |IIK-6 KoHTponbHas paboTa,
1rpo-aHanoroBoe MpaKTUYe CKUM 3aHATUSM, Ortuet 1o 1abopaTopHOM
npeobpa3oBaHue ceMHHapam pabore, Tect
CHTHAJIOB. ITpopaboTKa JIeKIMOHHOTO 2
Marepuasa
OdopmreHue 0TUETOB T10 2
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naboparopHbIM paboTam

Htoro

2 JTuckpeTHoe
npeobpasoBanue Dypoe.

ITogroroBka K
MpaKTUYe CKUM 3aHSATUSIM,
ceMHHapam

ITpopaboTKa JIeKLIMOHHOTO
Marepuasa

Htoro

[TIK-6

KoHTposnbHas pabota,
Tect

3 @UIBTPHI C UMITYJILCHOU
XapaKTepUCTUKON
KOHEUHOM /IJIMHBI

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

[TpopaboTKa eKIIMOHHOTO
Marepuana

OdopmreHrie 0TUETOB 110
nabopaTopHbIM paboTam

Htoro

ITIK-6

KonTtponbHas pabora,
Otuet 110 1abopaTopHOi
pabore, Tect

4 ®UILTPBI C UMITY/ILCHOM
XapaKTepUCTUKOU
0eCKOHEUHOM JI/TUHBI

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

Htoro

ITK-6

KonTtposbHas pabora,
Ortuet 1o y1labopaTopHO
pabore, Tect

5 KBagparypHsble
CUTHAJIBI.

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

[TpopaboTKa eKIIMOHHOTO
Marepuana

OdopmreHrie 0TUETOB 110
nabopaTopHbIM paboTam

Htoro

ITIK-6

KonTtponbHas pabora,
Otuet 110 1abopaTopHOi
pabore, Tect

6 IuckpeTHoe
nipeoOpa3oBaHue
I'unbbepra.

IToaroroBka K
MPaKTU4Ye CKUM 3aHATUSM,
CceMUHapam

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

OdopmiieHre 0TUETOB TI0
nabopatopHbIM paboTam

Htoro

ITK-6

KonTtposbHas pabora,
Ortuet 1o y1labopaTopHO
pabore, Tect

7 TIpeobpa3oBanue
YacTOThI AUCKPETHU3ALIUH.

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

[TpopaboTKa eKIIMOHHOTO
Marepuasnia

ITIK-6

KonTtponbHas pabora,
Otuet 110 1abopaTopHOi
pabore, Tect
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OdopmiieHre 0TUETOB TI0 2
nabopaTopHbIM paboTam
Ntoro 4
8 AHasnu3 criekTpa [Togroroeka K 2 [TK-6 KoHTtposbHas pabora,
MPaKTUUeCKUM 3aHSITHUSIM, Tect
ceMHHapam
[TpopaboTKa eKIIMOHHOTO 1
Marepuasna
Nroro
9 Iludpossie hopmatbl [ToaroToBKa K 3 |TIK-6 KonTposbHas pabora,
JTaHHBIX U UX POJIb B MPaKTUUeCKUM 3aHSTHUSIM, Tect
06paboTKe CUTHAJIOB. ceMHHapaM
[TpopaboTKa JIeKIIHOHHOTO 2
MaTepuasa
Utoro 5
Wroro 3a cemecTp 48
ITogroroBka u caua 36 JK3aMeH
5K3aMeHa
Ntoro 84

10. KypcoBasi pabora (nmpoekT)

He npenycmotpeno PYII

11. PeiiTUHrOBasi cucTeMa /i/Is1 OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

Tabsuria 11.1 — BasutbHBIE OL[EHKH [I7IS 37IEMEHTOB KOHTPOJIS

11.1. ban/ibHbIe OLleHKH /11 3/IeMeHTOB KOHTPOJIsl

o o MakcumasnbHbIN
. MakcumasibHbIN MakcumasbHbIN
OneMeHTHI yueOHOM Oasut 3a lepuog Bcero 3a
6amn Ha 1-yto KT ¢ |  6aut 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
7 ceMecTp
KonTposbHast pabora 9 9 9 27
Otuer 110 /1TabOpaTOPHOM 9 9 9 27
pabore
Tect 6 5 5 16
Ntoro Mmakcumym 3a 24 23 23 70
TIepUoz,
OK3aMeH 30
Hapacraroiym utorom 24 47 70 100
11.2. ITepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6aIOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKH
bannbl Ha jaTy KOHTPOIBHOW TOUKHU Ouenka
> 90% oT MaKCMMasbHOM CyMMbI OainoB Ha fgaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI OasioB Ha gary KT 4
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Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3

< 60% oT MakCMMa/bHOM CyMMBbI OasinoB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cyMMbI 0a/I7I0B 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 (xopol1i0) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yzoBieTBOpUTEIHHO)

3 (YA0OB/IeTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asos F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

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

12.1. OcHoBHas 1UTEpaTypa
1. Cwmut, C. LudpoBas obpaborka curHanoB. [IpakTuueckoe pyKOBOACTBO [/l UHXXEHEPOB U
HAyYHbIX paOOTHUKOB. [DeKTpoHHBIN pecypc] : YueOHukn — OnekTpoH. AaH. — M. : IMK TIlpecc,
2011. — 720 c. — Pexxum goctyna: http://e.lanbook.com/book/60986 — 3ars. c skpaHa. [ D1eKTpOHHBIN
pecypc]. - http://e.lanbook.com/book/60986

12.2. lonosiHMTE/IbHAS IUTEpPaTypa
1. Ludposas obpaborka curHanos : [1ep. c anrn. / A. B. Onmenreiim, P. B. [llagep ; niep. : C. A.
Kynemos ; pen. nep. : A. C. HenaiuieB. - M. : Texnocdepa, 2006. - 855[1] c. (Hanmuure B 6ubIMoTEKE
TYCYP - 70 3k3.)
2. MarasunnukoBa, A.JI. OcHoBbI L(pPOBOM 06pabOTKK CHTHAMIOB. [NMeKTPOHHBIN pecypc] —
OnekrtpoH. gaH. — CII6. : Jlanb, 2016. — 132 c. — Pexxum goctyna: http://e.lanbook.com/book/76274
— 3arv1. ¢ 5KpaHa. [D/1eKTpoHHbIM pecypc]. - http://e.lanbook.com/book/76274

12.3 YuebHo-MeTOogMUEeCKHE T0CO0HS

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

JVCLIATITHE «Iudposas obpaboTka CUTHAJIOB» (5 ceMecTp) CreLaabHOCTH
«VIH(bOKOMMYHMKAIIMOHHBIE TEXHOJIOTUM U CUCTeMbI CBsi3u» (kop 210700.62) / Tenbiiep A. A., AbeHoB P.
P, PoroxkaukoB E. B. - 2013. 25 c. [OnekrponHsii pecypc] - Pexum pocrtyna:

http://edu.tusur.ru/publications/3464, nara obpaujenus: 05.02.2017.

2. Ludporass obpaborka curHanoB. Yacte 1: MeToquueckre yKa3aHUs T10 TIPOBeIEHUIO
MPaKTUYEeCKUX 3aHATHA W OpraHu3alid CaMOCTOSITEJbHOM pabOThI CTY/eHTOB, OOyuaroIuXcs IO
HarpaB/ieHUI0 TIoAroToBKKU 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: 05.02.2017.

12.3.2 YyeOHo-MeTOAMYeCKHE I0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA
YuebHO-MeTOANYeCKe MaTepHabl [jisi CAaMOCTOSTebHOW M ayUTOPHOM paboThl 00yUarom[uXcst
W3 YuC/a WUHBaIW/JOB IPefOCTaB/IsOTC B (hopMax, aflanTUPOBAHHBIX K OFPaHUYEHUSIM UX 3/l0POBbS U
BOCTIpUSITUS MHGOPMaLIMK.
JisA 1M1 ¢ HapylleHUsIMHM 3peHuUs:
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- B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TMleyaTHO! (hopMe yBeIMYeHHBIM IIPUPTOM.

J1s1 ALy ¢ HApyIIeHUsIMM C/TyXa:

— B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

- B TevatHoi (opme.

Jl1s1 ALy ¢ HApYIIeHUsIMH OTIOPHO-ABUIaTe/IbHOTrO anmnapara:
— B (hopMe 371eKTPOHHOTO [JOKYMEHTa;

- B TeuaTHoi (opme.

12.4. bBa3bl JaHHBIX, TH)OPMAIMOHHO-CMIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
NMporpaMMHoe odecrneyeHue
1. Cwmur, C. lludpoBas obpabotka curHamoB. [IpakTUueckoe PYKOBOZACTBO [I/isi UHXXEHEPOB M
Hay4YHbIX PAaOOTHUKOB. [DeKTPOHHBIA pecypc] : YueOHMKUM — IekTpoH. gaH. — M. : JIMK Ilpecc,
2011. — 720 c. — Pexxum foctyma: http://e.Janbook.com/book/60986 — 3ar. ¢ skpaHa.

13. MaTepua/ibHO-TeXHHYECKOe o0ecreyeHUue AUCIUILTHHBI
13.1. O61mue TpedoBaHNA K MaTepHa/IbHO-TEXHUYECKOMY 00eCreueHUI0 JUCHHUITUHBI

13.1.1. MaTrepuabHO-TEXHHUECKOe 00ecrieueHUe /Jisi IEKIMOHHBIX 3aHATUHH
[nsi ipoBeleHrsl 3aHSATUM JIEKLJMOHHOTO THIIA, PYIIOBBIX U UHAWBUAYATbHBIX KOHCY/IbTALUM,
TEKYI[er0 KOHTPOJISI U TIPOMEXKYTOUHOMN aTTeCTallud MUCTIONb3yeTcss yueOHas ayuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 22-24, obopyoBaHHas JOCKOU 1 CTaHAAapTHOHN yuebHOM Mebenbio. iMeroTcst
Har/IsiZiHbIe TIOCOOUS B BU/ie TTPe3eHTall|i 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBIL.

13.1.2. MaTepHa/IbHO-TEXHHYECKOe 00ecreueHne 1A MPAKTHYEeCKHX 3aHATHH

[l TIpoBeZieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSATHH HCIO/b3yeTCsl ydeOHast ayAuTOpHs,
pacrosioxkeHHasi 10 azipecy 634034, Tomckast obsacte, . Tomck, BepmmHuHa ynuia, A. 47, 4 3tax, ayj.
423 a,6. CocraB obGopymoBaHus: YuebOHast mebenb (Cton pabouuii, et BuiiHS 35 IIT. Pa3mepsr:
1360x600x750; Ctyn oducHeii 130 60x60, metanmmueckuid 1BeT uepHbid. 40 mT; [kad g1 Gymar
3aKpbIThIM 1BeT BUllHA. 1 mT. Pasmepsl: 690x350x1957); Hocka mMarHuTHO-MmapkepHas (BRAUBERG
(BPAYBEPT'), 100x150/300 cm, 3-31eMenTHasi, 6emast) -1mr.; mpoektop (NEC "M361X") - 1 ., 5KpaH
(LMC-100103 3kpaH c anekrporipuBogioM Master Control 203x203 cm Matte White FiberGlass, uepHas
KaliMa no nepumetpy) - 1 mrt., TeneBusop (LED 50" (127 cm) Toshiba 5014353 ) - 1 mT., KOMIbIOTEPbI
(Intel «Core i3-4330») - 16 wT. ¢ BeixosoM B MHTepHeT, 1O - Windows 8, MS Office 97-2003, MathCad
15.0, MatLAB 11a, Qt Creator 5.7.1

13.1.3. Marepua/ibHO-TEXHHYECKOoe obecrieueHue /ijis IabopaTopHbIX padoT

st mpoBeieHs1 1abOPAaTOPHBIX 3aHATUM UCIIO/b3yeTcsl yueOHast ayAUTOPHs, PACIIOIOXKeHHasi T10
azpecy 634034, Tomckast obnacte, . Tomck, BepummanHa ymuna, 1. 47, 4 stax, ayg. 423 a,6. Coctas
obopyznoBanusi: YuebHast Mebens (Cton pabouni, uBet BumiHsa 35 mT. Pa3smepsl: 1360x600x750; Cryn
o¢ucabni N30 60x60, metanmmueckuii 1jBeT yepHbiid. 40 mmrT; [lIkad asst Gymar 3aKpeIThIi L[BeT BUIIHS. 1
wT. Pa3smepnl: 690x350x1957); Jocka maruutHOo-MapkepHasi (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-memMeHTHasi, Genast) -1mr.; mpoekrop (NEC "M361X") - 1 mT., 3kpan (LMC-100103 3kpaH c
anekTporipuBoziom Master Control 203x203 cm Matte White FiberGlass, uepHasi Kaiima 110 repumMeTpy) -
1 ., TeneBusop (LED 50" (127 cm) Toshiba 5004353 ) - 1 mit., komnbtoTeps! (Intel «Core i3-4330» ) -
16 mt. ¢ Beixog0M B MHTepHeT, [10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.1.4. MaTepua/IbHO-TeEXHHYeCKoe obecrieueHue /ijisi CaMoCTOSITe/IbHOW PadoThI
Inst camocTosATe/IbHOM paboThI MCIONb3yeTcsl yuyeOHast ayauTopuisi (KOMITBIOTEPHBIM Kiacc),
pacriojiokeHHass 1o ajpecy 634034, r. Tomck, yn. Bepummnuba, 47, 1 stax, ayg. 126. Cocras
obopygoBaHusi: yueOHass Mebesb; KOMITbIOTEpHI Kiacca He Hike IIDBM INTEL Celeron D336 2.8I'T'11. -
4 1wT.; KommbioTepbl nogkmoueHbl K cetu MHTEPHET u oGecrieunBarOT [OCTYIl B 37€KTPOHHYIO
MH(OpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/bHO-TeEXHHYECKOe o0ecnedyeHne JUCIMITIMHBI /I/Is JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3[{0POBbS
OcBoenue qucHUIUIMHBI ujamu ¢ OB3 oCylecTBIseTCS C UCMOB30BaHUEM CPeICTB 00yJeHust
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0011[ero ¥ CrielMasbHOTO Ha3HAYeHHS.

[lpy oOyyeHUM CTyI€HTOB C HapyLIeHUSIMHM CJIyXa TIPeAyCMOTPEeHO UCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLLleH anmnaparypbl, MYJbTUMEIUMHBIX CPEACTB W [JPYIMX TeXHUUEeCKHUX CpeZCTB
nipyveMa/mepesjaun yueOHoM MH(pOpMaIMK B AOCTYIHBIX (opMax Ajisi CTYAeHTOB C HapyIIeHUs MU CJTyXa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [jisi CTY[AEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOU
cucTeMbl. YueOHasi ayJUTOpPUs, B KOTOPOM 00yuaroTCsi CTyleHThbl C HapyllleHheM cjiyxXa, ob6opyHoBaHa
KOMIBIOTEPHOW TEXHUKOM, ayJJMOTEXHUKOW, BUJEOTEXHUKOW, 3JeKTPOHHOW [JOCKOW, MY/JIbTUMEOUNHON

CUCTEMOI.

[lpu obyueHHWH CTyJE€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeAyCMOTPEHO WCIIONb30BaHHE B
JeKIIMOHHBIX U yueOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/aeHHbIX 00beKTOB (HarpumMep, TeKCTa
Ha [JOCKe WY CJ1aii/ia Ha 3KpaHe) MpU MOMOIIY BUeOyBeInunTeNel /171 yJajieHHOro MpocMoTpa.

[Tpu 00yyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
asbTepHaTHMBHbIe yCTPOMCTBA BBOZA MHGOPMAaLMM U [pyrye TexHUUYecKue CpejCcTBa MpHeMa/repefadyut
yueOHOU MHGbOpPMAaLIMK B JOCTYIHBIX (opMax AJisi CTYAeHTOB C HapyLIeHUsSMUA OTMOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOW CHCTeMbI 00yUeHHUsI AJIs1 JIFOZel C MHBAIMJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEeACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHUsl, WCIIO/Ib3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIIETeHLIW TMpU TpPOBeJeHUUN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKEHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHbBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnuna 14 — Jlono/iHUTEeTbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzieHTOB

Bu/ibI JONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUeHust

C HapyLieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PAOOThI

[TperMy1iieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapylieHusIMU
3peHust

CobecemoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEpMHUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepPKU

14.3 MeToguueckHe peKOMeHJalMy 10 OLleHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opma TIpeoCTaB/ieHusl 3afaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCA AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Hd
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3a/1aHus], @ UMEHHO:
- MMUCbMEHHO Ha Oymare;
- HabOp OTBETOB Ha KOMIIBIOTEDE;
- HabOp OTBETOB C UCITO/Ib30BAaHUEM YC/TyT aCCUCTEHTa;
- Tpe/ICTaB/IeHHe OTBETOB YCTHO.

[Mporienypa oljeHWBaHUSI Pe3y/bTaTOB O0yUeHUs] MHBAIHU/OB 0 AWUCLUIUIMHE TpeJyCMaTpHUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlanTHPOBAHHBIX K OTPaHUUYEHUSIM UX 37I0POBbsI U BOCTIPUSTHS

vHdOopMaluu:
Jias U1y ¢ HApylIeHUsIMHM 3peHuUs:
- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;
- B revaTHo (opMe yBelMueHHbIM IPUGTOM.
Jins uiy ¢ HapylIeHUsIMM cJTyXa:
- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;
- B IleyaTHOU (hopme.
Jins M1 ¢ HapylIeHUsIMHM ONOPHO-JABHUIaTe/IbHOI0 anmnapara:
- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;
- B IleyaTHOU (opme.

HpI/I H606XO,E[I/IMOCTI/I AJ1d 06y‘-Ia}0LL[I/IXC$I C MHBAJIMAHOCTBIO MpoLeaypd OLeHHBaHWA Pe3y/IbTaTOB

O6yquI/IH MOXXET ITIPOBOAWTLCA B HECKOJIBKO 3TAIIOB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

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

®OH/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
IlndpoBasi 00paboTKa CUrHA/IOB

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduib): Pafio3/1eKTPOHHBIE CHCTeMbl KOCMHYeCKHX KOMILIEKCOB

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2016 roga

Pa3paboTumku:
— crapiuuii npernofaBatesns Kad. PTC Kapnymms I1. A.

JK3aMeH: 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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[TK-6 CTIOCOOHOCTBIO pa3pabaThbiBaTh [UGPPOBLIE Lo/mkeH 3HaTh MEeTOAbl MaTeMaTHUueCKOTO
pa/IMoTeXHUYeCKKe YCTPOHCTBA Ha Oase OMUCAHUS IMHENHBIX AUCKPETHBIX CUCTEM;
MHUKPOIIPOLIeCCOPOB ¥ MUKPOIIPOLIe CCOPHBIX OCHOBHBbI€e 3Tarlbl IPOeKTUPOBaHKS
CUCTeM M TIPOrpaMMUPYEMBbIX JIOTHUUeCKUX 1M POBBIX (PUTBETPOB; OCHOBHBIE METO/IbI
HHTerpasbHbIX CXeM C UCII0/Ib30BaHUEeM CUHTe3a U aHa/v3a 4aCTOTHO-

COBpPEMEHHBIX MMaKeTOB MPUKJ/Ia/IHBIX MPOrPaMM | U30MpaTeTbHBIX UMPOBBIX (PUTETPOB;
MeTO/IbI MaTeMaTU4YeCKOTO OTUCaHUsI
LU(PPOBBIX (PUILTPOB B BU/le CTPYKTYPHI;
MeTO/l MaTeMaTH4eCKOro 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;
BBITIO/THATh KOMIIbIOTEPHOE
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;
000CHOBBIBaTh BLIOOP 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
OJJHOKpaTHOM MHTEpPIIOJISLUU 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 xapakTepUCTHUKHU TOKa3aTesield U KpHUTepHUeB

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

OLlIeHMBaHHA KOMHETEHL[I/Iﬁ Ha BCeX 3TallaX

TToka3zarenu u
KpUTepuun

3HaThb

YmeTb

Bnanets

OTnMyHO (BBICOKUU
YPOBEHD)

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

OO6nazaeT AMArIa30HOM
MPAaKTUUYECKUX YMEHMUH,
TpebyeMbIX /ISl Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOZIUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

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

YPOBEHbB) TIPOLIeCChI, 00IIHe TIPaKTHUeCKUX YMEHHH, 3aBepIlIeHKe 3a/1au B
TIOHATHS B Mpeenax TpeOyeMbIX /ISl PEIIeHUs] | UCC/IeJOBaHMH,
r3yuyaemoii obsactu orpe/ie/IeHHBIX MMPo0/ieM B | TIPUCIIOCA0TMBaeT CBOe

00s1acTH Ucc/e[0BaHUS TIOBe/IeHue K
o0cTosITeNIbCTBaM B
peliieHny nipobiem

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saaeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (TIoporoBbIH 00IIMMU 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMU | HAOJTIOIeHUM

yPOBEHbB) U151 BBITIO/THEHUST TIPOCTBIX

3ajau

Tabmuia 3 — Orarbl

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuus ITK-6

[TK-6: criocobHOCTRIO pa3pabarbiBaTh IM(POBBIE DPaJUOTEXHHUUECKHWEe YyCTpOWCTBAa Ha 06ase
MHKPOIIPOIIECCOPOB Y MMKPOIIPOLI€CCOPHBIX CUCTEM UM MPOTrPAMMHPYEMBIX JIOTHUECKUX WHTErpabHbIX
CXeM C MCIT0/Tb30BaHeM COBPeMEeHHBIX MaKeTOB MPUK/IA[HBIX POrPaMM.

Iyist bopMHUPOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTD Psifi 3TArOB. DTarbl (HOPMUPOBAHMS
KOMTIETEeHI[UH, TIpUMeHsieMble [/Is1 3TOr0 BW/bl 3aHATHM U WCIO/Ib3yeMble CpeJCTBa OLIeHUBaHMUS
Tnipe/icTaB/ieHbI B Tabsutie 3.
OpPMMPOBaHUSsI KOMITeTEHILUY M UCTIO/Ib3yeMble CPe/ICTBA OL[eHUBaHUsI

0a3e MUKPOTIPOLIeCCOPOB
Y MUKPOIIPOLIECCOPHBIX
CUCTEM U
MpOrpaMMHpPyeMbIX
JIOTHUYeCKUX
VHTerpabHbIX CXeM C
HCTI0/Th30BaHUEM

JIMHEeWHBIX JUCKPETHBIX
CHCTEM Ha OCHOBe UX
MaTeMaTHhyeCcKoro
OTIMCAaHUs; * 33/1aBaTh
TpeOOBaHMS K YaCTOTHBIM
XapaKTepuCTHKaM
LU(POBBIX (PUILTPOB; *

CocraB 3HaTb YmeTb Bnanets
CopeprkaHue OCHOBHBIE 3Tarlbl * BBITIOJTHSITh * HaBbIKAMU COCTaBJIEHUS
3TaroB MPOeKTUPOBAHUS KOMITbIOTEPHOE MaTeMaTHuueCcKuxX Mojiesneit

LM(POBLIX PUILTPOB HA | MOJIeTUPOBaHe JTUHENHBIX JUCKPeTHBIX

CUCTEM U JUCKPETHBIX
CUI'HAJ/IOB; * HABbIKAMU
KOMITBHOTEPHOI'O

MO e/TMpOBAHUA
JIMHEHHBIX AUCKDETHBIX
CHUCTEeM,; * HaBbIKaMH
KOMITBHOTEPHOI'O
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COBpPEMEHHLIX ITAKETOB
IMPUKJ/IAJHBIX IMTPOrpaMM

000CHOBBIBaThH BBIOOP
TuMa Hudposoro GuUIbTpa,
KX um BUX (c
KOHEUHOU Win
0eCKOHEeUHOUM UMITY/IbCHOU
XapaKTepUCTUKON); *
CHUHTEe3UpOBaTh 1[U(MPOBOU
GuIbTp ¥ aHaNMM3UpOBaTh
€ro XapaKTepUCTHUKU
Cpe/CTBaMH
KOMITBFOTEPHOTO
MO/Ie/TUPOBaHUSI; ®
000CHOBBIBaThH BBIOOP
CTPYKTYPbI 1[u(POBOTO
(buIbTpa; * BHITIOHATH
KOMITbIOTEpHOe
MO/Ie/TUpPOBaHMe
CTPYKTYPbI 1{1(POBOTO
buneTpa; * 00BACHATH
TIPUHITUIIBI TIOCTPOEHHUS
CUCTEM OJJHOKpaTHOM
VUHTEPHOJSLIAU U
JerMMal[iu.

NIPOEKTUPOBaHUs
LU(POBBIX PUTLTPOB; *
HaBbIKaMH
KOMITbFOTEPHOT'0
BbrurcieHus: 11D Ha
ocHose BII®.

Buabl 3aHaTHM

* [IlpakTnueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

¢ CamocTosiTesbHast
pabora;

* IloaroroBka u ciaua
JK3aMeHa / 3a4eTa;

* IlpakTuueckue
3aHSTHUS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* CamocrosTenbHas
pabora;

* TloaroroBka u caua
JK3aMeHa / 3aueTa;

* JlaboparopHble
3aHSATHS;

* (CamocTosTenbHast
pabora;

Wcnonb3yembie * KonrtponbHas pabota; | * KonTponbHasi pabora; | * Ortyer o
CpeACTBa * Otyet no * Ortuer no nabopatopHoii pabore;
OLeHBaHMsA nabopatopHoii pabore; nabopatopHoii pabore; * JK3aMeH;
* Tecr; * Tecr;
e OK3aMeH; * DK3aMeH;
@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — TlokasaTes U KpUTEPUU OLIEHUBAHUSI KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OminuHo * 3Tanbl * BBINOJHATD * HaBbIKaMM
(BBICOKMIA YPOBEHb) | MPOEKTUPOBAHUSA KOMITbIOTEPHOE COCTaB/IeHUS
U(POBbLIX (PUIBTPOB; ; MO/ieTMpOBaHue MaTeMaTuJeCcKux

* MeTO/bl CUHTe3a U
aHaJiM3a 4aCTOTHO-
n30MpaTeTbHbBIX
1M(POBBLIX (PUILTPOB; ;
* MeTo[pbl
MaTeMaTHu4eCcKoro
ornucaHusi 1UGPOBBIX

JTMHENHBIX TUCKPETHBIX
CHCTeM Ha OCHOBe UX
MaTeMaTh4yeCcKOro
OTIMCaHUS; ;

* 3a/aBaTh TpeOOBaHUS K
YJaCTOTHBIM
XapaKTepUCTUKaM

Mozesiel TMHeMHbIX
JTUCKPETHBIX CUCTEM U
JTUCKPETHBIX CUTHAJIOB,;
* HaBbIKaMH
KOMITbIOTEPHOTO
MO/Ie/TUPOBAHUS
JUHEeNHBIX JUCKPETHBIX

b
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(unLTpOB B BU/E
CTPYKTYPBL ;

* TIPUHILIUIIBI OLIEHKU
IIIYMOB KBaHTOBaHUSI B
LUPPOBBIX PUIBTPAX C
(bUKcupoBaHHOM
TOUKOI; ;

* TIPUHLIUIIbI
TIOCTPOEHUSI CUCTEM
OJJHOKpaTHOM
VHTepIIOJALUN U
JeLuMaLliu;;

1[M(pPOBBIX (PUILTPOB; ;
* 000CHOBBIBaThH BBIOOP
THUTIa [IUPPOBOTO
dunbrpa, KUX wim BUX
(c KoHeYHOM UM
0eCKOHEUHOM
VIMITY/TbCHOM
XapaKTepUCTUKON); ;

* CHUHTEe3WpOBaTb
11poBOM GUNBLTP U
aHa/IM3MpOBaTh ero
XapaKTepUCTHUKU
Cpe/CcTBaMU
KOMTTBFOTEPHOTO
MO/IeJTUPOBaHUSI; ;

* 000CHOBBIBaThH BHIOOD
CTPYKTYPbI LjPOBOTO
¢bunbTpa; ;

* BBITIOJTHSATD
KOMIIbIOTEpHOe
MOZIe/TUPOBaHNEe
CTPYKTYpPhI LIU(PPOBOTO
bunbTpa; ;

* OOBSICHATH TIPUHIUTIBI
TIOCTPOEHUS CUCTEM
OJHOKPAaTHOM
WHTEPIIONSLUYA U
JelMariviu. ;

CHuCTeM; ;

* HaBbIKaMH
KOMITBIOTEPHOTO
NIPOeKTUPOBAHKS
LU(POBBIX PUIETPOB; ;
* HaBbIKaMH
KOMITBIOTEPHOTO
BeruuceHus: 11D Ha
ocHope BIID.;

Xoportio (6a30BbIit
YPOBEHD)

* 0a30Bble METO/BI
MIPOEKTHUPOBAHMUS,
CUHTe3a U aHa/Iu3a

1M POBbIX (PUTBTPOB ;

* OCHOBHbIE TIPUHLIUIIBI
OL|eHKHU IIIyMOB
KBaHTOBaHUS JJisl yueTa
TIPY TTIOCTPOEHUH CUCTEM
1dpoBoii 06paboTKU
CUT'HAJIOB;

* BBITIOJHSATD
KOMITbIOTEPHOE
MoZieJTUpOBaHye
JIMHEMHBIX JUCKPETHBIX
CHCTeM Ha OCHOBe UX
MaTeMaTH4yeCcKoro
OTIMCaHUSI; ;

* 000CHOBBIBaTb BHIOOD
THIAa UU(PPOBOTO
¢unbrpa, KX v BUX
(c KoHeYHOM UM
becKkoHeYHOM
VIMITY/TbCHOM
XapaKTepPUCTUKON); ;

* CHHTe3UpOBaTh
1M(bpoBOM (PUILTP U
aHa/IM3UPOBATh €ro
XapaKTepUCTHUKU
cpefcTBaMH
KOMITbFOTEPHOTO
MO/IeTMPOBAHHUS; ;

* OOBSICHATH NPUHLUTIBI
TIOCTPOEHHST CUCTEM
OZJHOKpaTHOM
VHTEPIIOMSALUA U

* OCHOBHBIMH HaBbIKaMU
COCTaB/IeHHUs
MaremaTruieCKUX
MoZesiel JIMHeMHBIX
JUCKDETHBIX CUCTEM U
JIMCKPETHBIX CUTHAJIOB; ;
* HaBbIKAMU
KOMITbFOTEPHOTO
MOZe/TMPOBaHus
JIMHENHBIX JUCKPeTHBIX
CUCTeM; HaBbIKaMH
KOMITbFOTEPHOTO
MPOeKTUPOBAHKS
1M(POBBIX PUIBTPOB;;
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JlelliMalIvu. ;

YnosnersopuTesibH | o Mmeer Ipe/iCTaB/JIeHUE | * BBIIIO/JIHATD * BJIaJeTh HaBbIKaMU
0 (1IOporoBeIN 0 MeTojax KOMIIbIOTEpPHOE MO/ e/1MpPOBaHus MPOCTBIX
YPOBEHD) IIPOEKTUPOBAHUs, MO e/IHMpOBaHue MPOCThIX | JAUCKPETHBIX CUCTEM.;
CUHTe3a U aHaJ/iu3a JIMHEWHBIX JUCKPeTHBIX
LU(PPOBBIX (PUIBLTPOB; ; CUCTeM Ha OCHOBe UX
* lmeer npefcraBieHye | MareMaTH4eCcKoro
0 BJIUSIHUU LIIyMOB OMUCaHudg; ;

KBAaHTOBaHMS [Ijig yueTa | * 0OOCHOBBIBATb
TIPY TIOCTPOEHUM CUCTEM | XapaKTePUCTHUKHU
1UpOoBoI 006pabOTKH 1UGPOBOro GUILTPa,
CUTHAJIOB; KX wmu BUX (c
KOHEUHOM WU
6eCKOHeUHOM
VIMITY/TbCHOM
XapaKTepUCTUKON); ;
* CUHTe3UpPOBaTh
NpoCThie 1U(POBLIE
GubTpEI U
aHa/IM3MpOBaTh ero
XapaKTePUCTUKU
Cpe/iCTBaMU
KOMITbIOTEPHOTO
MO/Ie/TUPOBAHUS; ;

* TIPOBOJUTH
WHTEpIIOJALUIO U
JelMalifio CUTHaja.;

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA
51 peanvi3aliu BbIllleTiepeurc/ieHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBble KOHTPOJIbHBIE
3aJlaHUsT WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /i1 OLIeHKU 3HaHWM, YMeHWH, HaBBIKOB W (W/IH) OIIbITA
JlesITe/IbHOCTH, XapaKTepU3yHOIMX STarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBare/IbHOM MTPOTPaMMBbI, B C/IEAYIOIIIEM COCTaBe.

3.1 TecToBbIe 3aaHUA

— Kak omnpezensiercss [leTepMUHUpOBaHHbIM curHan? 1. 3HaueHWe S3TOr0 CUrHana B 000
MOMEHT BpeMeHHU Orpe/ienisieTcst TOYHO. 2. B /1106011 MOMeHT BpeMeHU 3TOT CUrHasl Mpe/icTaBsisieT coboi
C/ly4aliHyl0 BeJIMYMHY, KOTOpasi NpUHMMaeT KOHKDEeTHOe 3HaueHHe C HEKOTOpPOW BeposiTHOCThIO. 3. B
moboli MOMEHT BpeMeHM 3TOT CHTHal TIpefcTaBiaseT coboil He C/lyyaiHyIO Be/JIMUMHY, KOTOpas
NIpUHMMaeT KOHKDeTHOe 3HaueHWe C HEeKOTOPOM BepOSITHOCTBIO. 4. 3HaueHWe 3TOro CUrHazsa Hesb3si
OTIpe/ieNITh TOYHO B /0001 MOMEHT BPeMeHH.

— Kakumu napamerpamu onpezesnsieTcs rapMOHUYeCKui curian? 1. AMIMTyz0u A U 4aCTOTOU
®. 2. AMmitygou A v HauasbHOM ¢a3or ¢. 3. AMIUVTUTYAOM A, 4aCTOTOM ® W Haua/ibHOM (aszoi ¢. 4.
YacToTol 1 HauabHOU (hasoi ¢.

— Kakue ycnoBus [lupuxie AO/DKEH YAOBIeTBOPSTh psig @Dypbe uto ObI pasjiokeHue
cymectBoBasnio? 1. He no/mkHO OBITH pa3phiBOB BTOPOTO POZi@ M UKMC/IO 3KCTPEMYMOB JIO/DKHO OBITH
KOHeuHbIM. 2. He 0/DKHO OBITH pa3pbIBOB BTOPOTO POjia, YMC/IO PAa3pPhIBOB TIEPBOTO POfia JO/DKHO OBITh
KOHEYHBbIM U YHCJI0 SKCTPEMYMOB J0/DKHO OBbITh KOHeYHbIM. 3. He 10/DKHO OBbITH pa3phiBOB BTOPOTO pofia
Y UMCJIO Pa3pbIBOB TMEPBOT0O POZA JO/DKHO ObITh KOHeUHbIM. 4. UKo pa3phiBOB MEPBOTO poja JO/KHO
OBITH KOHEUHBIM M YHCJIO SKCTPEMYMOB [JO/DKHO OBITH KOHEUHBIM.

3.2 JK3aMeHallMOHHbIe BOIIPOCHI
— Tlepuoanueckast guckperu3saiusi. OCOOEHHOCTH CIIEKTpa AMCKPETHBIX CUranoB. HanmoxeHue:
HEeO/IHO3HAYHOCTh Mpe/[CTaB/IeHHs CUTHAsIA B YaCTOTHOM 00s1acTu
— [uckpetHoe mipeobpa3oBanue ®ypbe. 1P B 3KCIIOHEHI[MAJILHOW W TPUTOHOMETPHUYECKOU
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¢dopme. TIpencraBneHvie amrMTyzbl, a3kl ¥ MOIJHOCTH CHTHa/la B YaCTOTHOW obOsacth. CUMMeTpus
OTI®. JIuneitnocts AI1P. Mogyne AI1®. YacrotHasi ock AI1P. . [JuckpeTHoe Tipeobpa3oBanue Dypbe.
O6parHoe AI® 2.8. YTeuka JI1® 2.9. Okna 2.10. I'pebentkoBbie vckaxkenus [I1D 2.11. Paspemiaroras
ciocobHocTh [T1®D, normonHeHHe HY/ISMH W AUCKpeTU3allks B YacTOTHOM obsactu 2.12. KoadduimeHt
yayuwenus A 2.13. ATID npsamoyronbHbix QyHKIMA 2.14. YactotHbiii oTkMvk [JIIP Ha
KOMIJIEKCHBIM BXOAHOM curHan 2.15. Peakuys Ha [ieHCTBUTE/bHBIM KOCHHYCOWJANbHbIN curHan 2.16.
Peakitus otaenpHoro 6uHa JII1® Ha felCTBUTEBbHBINM KOCHHYCOWAAMBHBIN curHas 2.17. ViIHTepnipuTariys
OTD

— O6parHoe [II®. Yteuka [AIIP. OxHa. I'pebemikoBble uckakenus [I1d. Paspelnarorrjas
ciocobHocTh IT1®, noroHeHre HY/IIMHU U AMCKPeTU3alys B YaCTOTHOM 00/1acTH

— @uibTpbl C UMITYJBCHOM XapaKTePUCTHMKOW KOoHeuHOU zyivHbl. CBepTka B KUX-dunbrpax.
[TpoektnpoBanue KUX-¢punbrpa HWKHUX uacToT. [IpoektrpoBanne KUX-unbTpoB BepXHUX UacTOT.
[Tonynonocueie KUX-puisTpbl. O6006I1[eHHOE OMMCcaHie AUCKPETHOM CBEPTKHU.

— @OuUIBTPBI C UMITY/IbCHON XapaKTePUCTUKOMN OeckoHeuHOU [ymHbL. [Ipeobpa3oBanue Jlaruiaca.
[Tosmock! ¥ HY/IM Ha S-TIJIOCKOCTU U yCJIOBUE YCTOWUMBOCTH.

— @OUIBTPHI C UMITY/IbCHOW XapaKTePUCTUKON OeCKOHeUHOMU A/TMHbI. Z-TipeoOpa3oBaHuUe.

— OuUaETpbl C UMIY/IbCHOW XapaKTePUCTHUKOW OeCkoHeuHOW AJMHBI. MeTon TpOeKTUPOBaHUs
BUX-¢unsTpoB ¢ MOMOIIbI0 OMTMHEHHOTO TIpeoOpa30BaHus.

— @OUIBTPHI C UMIY/ILCHOW XapaKTepUCTUKOU OeCKOHeUHOMW JyiiHbL. YiyuiieHre b X-bunsrpos
C MOMOILbI0 KaCKa/IHbIX CTPYKTYP

— KgsazgparypHble curHasel. OTpuliaTesibHble 4acTOThbl. KBajpaTypHble CHTHajbl B UaCTOTHOU
obmactu. ITonocoBble KBafipaTypHble CHTHa/lbl B YaCTOTHOM oOsactu. KomrieKCcHOe TOHMKarolee
npeoOpa3oBaHue.

— [uckpetHoe mipeobpa3oBanue I'wnbbepra. Ormpeznenenne nipeobpasoBaHue ['wbbepra.
O6sacti TpuMeHeHUs1 TipeoOpa3oBaHust ['wibbepra. VIMmysnbCHasi XapakTepUCTHKa MpeoOpa3oBaHus
I'msbepra. [IpoekTupoBaHue AWCKpeTHOro mpeoOpa3oBaHus ['mibbepra. ['eHeparysi aHaIMTHUECKOTO
CUrHaJia Bo BpeMeHHOM o6sact. CpaBHeHHe MeTO/IOB reHepaljuy aHa/IMTUUeCKUX CUTHATIOB.

— TIlpeobpa3oBaHre 4YacToThl AucKpeTu3anuu. [IpopexxuBanue. WHteprnonsuus. [TonmudasHbie
¢unbTphl. KackazsiHble HHTErpaTopbl-rpedeHyarbie UIbTPHI.

— Ycpepnenune — curHanoB.  KorepeHTHoe — ycpegHeHwe.  HekorepeHTHoe — ycpejHeHUe.
dunbTpyroIIMe CBOKMCTBA yCpeIHEHHSI BO BDeEMEHHOM 00/1acTH. DKCITOHEHI[Ha/IbHOe yCpeIHEHHE.

3.3 TeMbI KOHTPO/IBHBIX PadOT
— 1. Iuckperu3anusi HU3KOYACTOTHBIX CUTHa/OB. 2. JIMCKpeTu3alys I0JI0COBBIX CUTHAJIOB 3.
VHBepcus criekTpa Mpu MOJ0COBOM AUCKpeTu3aluu 4. Haliiute onTHManbHYO 4acTOTY AWCKpPeTH3alvy
1osiocoBoro curHassa. Hecyias yacrora curdana 16 MI'n. [lvupuna nonocel curnana 4 MI'y. lvprHa
3aIlUTHOM TI0JIOCHI.

3.4 Tembl /1a00OpaTOPHBIX PadoT

— IlepesaTouHasi (yHKLMSI JUCKPeTHOW cuCTeMbl. MMmysbcHasi XapaKTepUCTHKA AUCKPETHOU
cuctembl. CTPYKTypHbI€ CXeMbI JUCKPETHBIX CUCTEM. YCTOMUYHMBOCTh JUCKPETHBIX CUCTEM.

— TlIpoektupoBanue KU X-dunsrpa

— IlpoexTtupoBanue B1X-¢punbrpa

— IlpencraBneHue /eHCTBUTENbHBIX CUTHAZOB C  TIOMOLIbIO  KOMIUIEKCHBIX  (ha30poB.
OtpuiiaTenbHble YacTOThl. KBajpaTypHble CHUTHa/Ibl B 4acTOTHOW o6sactu. [TonmocoBble KBasipaTypHbIe
CUTHAJIBI B YaCTOTHOU 06sacTu. KomriiekcHOe ToHWKarolee mpeobpa3oBaHuUe.

— IIpoekTtrpoBaHMe AUCKpeTHOro rnpeobpa3oBanus ['mibbepra. [Ipeobpa3oBanue I'mibbepTa BO
BpeMeHHOU obOsactu: peanmm3auusi B Buge KUX-¢dunsrpa. [IpeobpasoBanune ['mbbepra B 4acTOTHOM
obnacty. ['eHepalyisi aHa/IMTUYECKOTO CUTHa/Ia BO BpeMeHHOM obsactu. CpaBHEHMe MeTO/[0B TeHepalin
aHaIUTAYECKHUX CUTHAJIOB.

— [Henmmanysa c LenbIM LIaroM. VIHTepmonsigusi ¢ LeabIM wwiarom. IlporpammHasi peanu3sanust
AenMatopoB. [IporpammHast pean3anyist MHTEpPIOISTOPOB.

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAYIOIIe
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Marepuarbl:

— MeToJuuecKhe Marepuarbl, OMpejie/siolide TMpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATebHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHOoBHas uTeparypa
1. Cwmut, C. LudpoBas obpaborka curHanoB. [IpakTuueckoe PyKOBOACTBO [/l UHXXEHEPOB U
HAy4YHbIX paOOTHUKOB. [DeKTpoHHBIN pecypc] : YueOHuku — OnekTpoH. AaH. — M. : IMK TIlpecc,
2011. — 720 c. — Pexxum goctyna: http://e.lanbook.com/book/60986 — 3ars. c skpaHa. [ D1eKTpOHHBIN
pecypc]. - http://e.lanbook.com/book/60986

4.2. lonoHUTe/IbHAA IAMTepaTrypa
1. Iudposas obpaboTka curHanos : [Tep. c auri. / A. B. Onmenreiim, P. B. Illadep ; miep. : C. A.
Kynemmos ; pea. mep. : A. C. Henames. - M. : TexHocdepa, 2006. - 855[1] c. (Hamune B 6ubmoreke
TYCYP - 70 3K3.)
2. Mara3unHuKOBa, A.JI. OcHOBBI 1IM(POBOM 06pabOTKM CUTHA/OB. [DeKTPOHHBIN pecypc] —
OnekrtpoH. gaH. — CII6. : Jlanb, 2016. — 132 c. — Pexxum goctyma: http://e.lanbook.com/book/76274
— 3ar. ¢ 3KpaHa. [DneKTpoHHbIH pecypc]. - http://e.lanbook.com/book/76274

4.3. Obs3aTeIbHBIE YUeOHO-MeTOoJuYeCKHe MoCco0us
1. Ludposas obpaboTka curHanoB: MeToauueckre yKa3aHHsl K 1abOpaTOpHBIM paboTam 1o

JTUCLIATITHE «Iudposas obpaboTka CUTHAJIOB» (5 cemMecTp) CreLaaIbHOCTH
«VH(bOKOMMYHHKALIMOHHBIE TEXHOJIOTUHA U CUCTeMbI CBsi3u» (kop 210700.62) / Tenbiiep A. A., AbeHoB P.
P, PoroxnukoB E. B. - 2013. 25 c. [OnekrtpoHHeii pecypc] - Pexum pgoctyma:

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

2. Ludposass obpaborka curHanoB. Yacte 1: MeToguueckre yKa3aHUs TI0 TIPOBe/IEHUIO
MPAaKTUYEeCKUX 3aHATUA W OpraHW3alid CaMOCTOSATeNbHOW pabOoThl CTYIEeHTOB, OOYYarOIIMXCS TI0
HarpaB/IeHUI0 ToroToBKU OakasnaBpoB 210700.62 «HMDOKOMMYHUKALIMOHHBIE TEXHOMTOTUU U CUCTEMBbI
ce3u» / AbenoB P. P. - 2014. 53 c. [DnekrponHeni pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/3748, cBo6oAHbIM.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. Cwmur, C. LUudpoBas obpabotka curHamoB. [IpakTuueckoe PyKOBOZACTBO [ijisi WHXXEHEPOB U
HAay4YHbIX paOOTHUKOB. [DeKTpOoHHBIN pecypc] : YueOHukn — OnekTpoH. AaH. — M. : IMK TIlpecc,
2011. — 720 c. — Pexxum poctyma: http://e.Janbook.com/book/60986 — 3ar. ¢ skpaHa.
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