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

HaripaBnenue noarotoBku (cneruanbHocTh): 11.03.01 PaguorexHuka
HanpaeneHHocTs (ipoduib): MUKPOBO/IHOBas TeXHUKA U aHTEHHbI

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: CBUuKP, Kajdeapa cBepxXBbICOKOUACTOTHOM U KBAHTOBOM PaiOTeXHUKHU
Kypc: 3

Cemectp: 5

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekuuu 28 28 yacoB
2 [IpakTryeckue 3aHATHA 28 28 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 72 72 4acoB
5 W3 HUX B UHTepaKTUBHOU (hopme 16 16 4acoB
6 CamocTosiTesibHas paboTa 36 36 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 IlogroTroBka u cJjadya sK3aMeHa 36 36 4yacoB
9 OO6111ast TPyZJ0eMKOCTh 144 144 4yacoB

4.0 4.0 3.E

OK3aMeH: 5 ceMeCTp

Tomck 2016
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM Kil(l)c;lpbl
nporokot Ne 33 ot «19 » 10 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.03.01 PaguorexHuka, yTBepxkaeHHoro 2015-03-06 rozma, paccMoTpeHa U

yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne
Pa3paboTunku:
noreHT Kad. TY Kypstumii M. U.

CT. Hay4YHbINA COTPYAHUK Kadenpa
TeneBUeHus1 U yripasneHus (TY) KocteBuu A. T.

3aBenytomuii obecrieurBaroiieii Kag.
TY TI'azuszos T. P.

Pabouast mporpamma coriacoBata ¢ (hakynbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/IeHusl TIOATOTOBKY (CreL{HalTbHOCTH).

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

CBYuKP ITapaurosuu C. H.
OKCIIepThI:

noueHt Kadenpa TeneBugeHus u
ynpasnenus (TY) Bynpakos A. H.

noueHT Kadeapa TenekoMMyHUKaLWH
1 ocHOB pajnoTexHuku (TOP) Bboromonos C. U.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
N3yuyeHne ocHOB (yHAaMeHTanbHOW Teopuu Imdposoii obpaboTtku curhHanoB (IJOC) B yacTtu
6a30BbIX MeTO10B U anropuTMoB LIOC, MHBapHAHTHBIX OTHOCHTETHHO (H3MUECKOU MPUPO/ILI CUTHAMA, U
BK/TFOUAIOIINX B Ce0si: MaTeMaTU4yecKoe OIMcaHue (MaTeMaThUyecKre MOJeNd) JIMHEeHHbBIX AUCKPeTHBIX
cuctem (JIZJC) v AUCKPeTHBIX CUTHAJIOB, BK/TIOYAst AUCKPeTHOe U ObIcTpoe npeodpasoBanue dypwe (AT1D
u BI1D).

1.2. 3agauy JUCIMIITAHBI
— OcHoBHbIe 3Tarbl TTpoekTupoBaHus 1MbpoBbiX GunsTpoB (LIP); cuHTe3 U aHanu3 LD u ux
MaTeMaTHUecKoe OMMCaHWe B BHUZe CTPYKTYp; OLIEHKY IITyMOB KBaHTOBaHUWsS B L|® c ¢dukcrpoBaHHOM
Toukor (PT); NMpUHLMIBI TMOCTPOEHUsI MHOTrOCKOpOCTHbIX cucteM L[OC. M3yueHue cCOBpeMeHHBIX
Cpe/ICTB KOMIIbIOTEPHOTO MO/Ie/TUPOBaHUsI 0a30BbIX MeTO0B U anroputmoB LIOC.

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/leiyroliye JUCLIMIUIMHBL: JlMCcKpeTHasi MaTeMaTHKa, PaguoTexHUuecKye el U CcurHabl, Liudposbie
YCTPOMCTBA ¥ MUKPOTIPOLIECCOPBI.

[MocnenyroUMH JUCLIATIZIMHAMU SIB/ISITOTCS: OCHOBBI Te/leBU/IeHUs U BUZIeOTeXHHUKa.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJieyIOIUX KOMITEeTeHL1ii:

—  OIIK-6 criocoOHOCTb OCYILeCTB/ISATb MOUCK, XpaHeHne, 00paboTKy U aHa/iu3 UH(OpPMALIUK U3
Pa3NMuHbIX WCTOYHUKOB U 0a3 AaHHBIX, MPEe/CTaB/sATh ee B TpeOyeMoM (hopmaTe C HCIO/Ib30BaHUEM
VMH(OPMaLMOHHBIX, KOMITBIOTEDHBIX U CETEBBIX TEXHOJIOTHI;

— JIK-6 rOoTOBHOCTBHIO BBINOMHATH pacueT M TMPOEKTUPOBaHWEe [eTajiel, Y3/J0B U YCTPOWCTB
pPaZiMOTeXHUYeCKUX CUCTEM B COOTBETCTBMM C TeXHUUECKUM 3aJaHueM C HCII0/Ib30BaHUEeM CpejCTB
aBTOMaTHU3aLUM [TPOEKTUPOBAHMUS;

B pe3sysnbraTte usyueHus JUCLIIUIMHBI CTYEHT JO/DKeH:

— 3HaTh - MeTO/Jbl MareMaTUUeCKOro OMHWCAHHUsl JTMHEHWHBIX JUCKPeTHBIX CHUCTeM; - OCHOBHBIE
3Tarbl MPOEKTHPOBaHUS LM(POBLIX (PUIBTPOB; - OCHOBHbIE MeTOZbI CHMHTe3a U aHaau3a 4acTOTHO-
n3buparenbHbIX LUPPOBBIX (DUIBTPOB; - METO/AbI MaTeMaTUYeCKOro OMMUcaHusi LU(POBbIX (UIBTPOB B
BUJIe CTPYKTYPBI; - MeTOZ, MaTeMaTU4yeCKOro ONMCaHUs JUCKPETHBIX CUTHA/IOB C MOMOLIBI) JUCKPETHOIO
nipeobpaso-BaHust Pypbe (JI1P); - anroputm ObicTporo npeobpazoBanus Pypobe (BI1D) Kynu-Teroku; -
TIPUHLUIBI OLIEHKY [ITYMOB KBAaHTOBaHHS B LIM(POBBIX (PUIbTPax ¢ GUKCUPOBAHHOW TOUYKOM; - MPUHLIMIIBI
MOCTPOEHUS] CUCTeM OJHOKPaTHOW MHTEPIIOJSLMY U JleL{MaLiy;

— yMmeTb - OOBSCHATH MaTeMaTHueckoe OMNHMCaHWe JMHEWHBIX AWCKPeTHBIX CHCTEM B BHE
aZIrOPUTMOB; - BBITIO/IHATH KOMIBbIOTEPHOE MOJIe/TMPOBaHUe JIMHENHBIX IUCKPeTHBIX CUCTEM Ha OCHOBE UX
Mare-MaTHUeCcKOro OMNMCaHWs; - 3aZiaBaTb TpeOOBaHMWS K UACTOTHBIM XapaKTePUCTHKaM LU(PPOBBIX
¢unbTpoB; - 060CHOBBIBaTH BbIOOp THma LudpoBoro ¢unsrpa, KX wim BUX (c koHeuHOU umu
0eCKOHEUHOU UMITY/TbCHOM XapaKTepUCTUKOW); - CHHTe3UPOBaTh LIUGMPOBOM (GUIBTP ¥ aHATM3UPOBATh €T0
XapaKTepUCTUKU CPeJCTBaMH KOMIIbIO-TEPHOTO MO/IeTMPOBaHusl; - OOOCHOBBLIBaTh BHIOOP CTPYKTYPHI
udpoBoro ¢GuabTpa; - BHIMIOIHATL KOMIIBIOTEPHOE MOZe/MpOBaHre CTPYKTYphl LjudpoBoro GuabTpa; -
BbIUMC/IATL 11D AuCKpeTHOro curHajaa C IOMOLBI0 anroputMoB BIID cpepcrBaMy KOMITBHOTEpP-HOI'O
MO/ZIe/IMPOBAHMUS; - OOBSICHATH TIPUHLUIBI TIOCTPOEHUS] CHUCTEM OJHOKDATHOM WHTEpPHO/ISALUA U
JeLMaLiun.

— BJajeTb - HaBblKaMHM COCTAaB/eHHsI MaTeMaTHMueCKHUX MoOfesiel JIMHeMHBbIX [JUCKPeTHBIX
CUCTEM U IUC-KPETHBIX CUTHA/IOB; - HABbIKAMU KOMITBIOTEPHOI'O MOZIe/TMPOBAHUS JIMHEWHBIX JUCKPETHBIX
CHCTeM; - HaBbIKAMM KOMIIBIOTEDHOIO IIDOEKTHPOBAaHUS LM(POBBIX (UIBTPOB; - HaBbIKAMU
KOMIIbIOTepHOro BblunciaeHus JI1P Ha ocHose BIID.

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

Buzibl yueOHOM /ieATeIbHOCTH Bcero yacoB CemecTpsl
5 cemecTtp

AynuTopHbIe 3aHATHSA (BCEro) 72 72

Jlekiun 28 28

[IpakTrueckue 3aHATUS 28 28

JlabopaTtopHble 3aHATHUS 16 16

V3 HUX B MHTepaKTUBHOU (hopme 16 16

CamocrosiTenbHasi pabota (Bcero) 36 36

OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 16 16

ITpopaboTKa JIEKIJMOHHOTO MaTeprasa 8 8

[ToaroToBka K mpakTUUeCKUM 3aHATUSAM, CEMHUHapam 12 12

Bcero (6e3 3k3ameHa) 108 108

[ToaroToBka 1 craua sK3aMeHa 36 36

OO111ast TPYJ0EMKOCTh Yac 144 144

3aueTtHble Eavnnipl TpygoeMKoCTH 4.0 4.0

5. Copepxanue AUCIUILIAHBI
5.1. Pa3jenbl JUCHUIIMHBI 1 BU/IbI 3aHATHI
Pa3sziesbl AUCIUTIMHBI ¥ BU/TBI 3aHSITHI TIpUBEZeHbI B Tabwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCHUTIZIMHBI M BU/IBI 3aHATHH
3}
% = &
T = a, —~ @
< 2, ® R s
e g | §|g8 &%
S|
Ne Ha3BaHus pa3znenoB JUCLIATIUHBI = 5 i % g ez § :&j
= ¢ & 5 8y A%
[ae] (@)
: 5 B =g &&
3, O S
S 2
O

1 |Benenue. LludpoBsle 1ieMy U CUTHAbI. 2 2 0 3 7 OIIK-6, ITK-6

2 | IuckpetHoe mpeobpa3oBaHue Pypre 2 2 0 3 OIIK-6, IIK-6
(AI1®).Z-nipeobpa3oBanue. Beiipet-
nipeoOpa3oBaHme.

3 | XapaKTepuCTUKM JIMHENHBIX LIU(PPOBBIX 4 4 4 6 18 | OIIK-6, ITK-6
¢unsTpoB (D) c mocTosTHHBIMU
rnapaMeTpamu.

4 | HenuneiiHble 3¢ dexTs B L1D. 3 11 | OIIK-6, I[IK-6
Cunre3 LI® anist 06paboTku 4 6 18 | OIIK-6, TIK-6
OJJHOMEPHBIX /JaHHBIX.

6 |YacrotHbie ipeobpa3oBaHUs, 4 4 0 3 11 | OIIK-6, IIK-6
rpUMeHsieMble 1pu cuHTe3e LID.

7 |IIpencraBneHue U rpeobpa3oBaHue 4 4 4 6 18 | OIIK-6, IIK-6
JIByMepHbIX CUTHAJIOB.

4

CornacoBaHa Ha noptane N¢ 3707




8 | IBymepHbIe iMHelHble (UIbTPBI.

4 4 4 6

18

OIIK-6, IIK-6

Htoro

28 28 16 36

108

5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 J1eKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.

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

Hassanus paszesnos

CopnepskaHue pa3enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMIEeTeHL[UU

5 cemecTp

1 Beegenue. Ludposbie 1ienu u
CHTHAJIBI.

LudpoBsie curHasibl. AHa/IOr0O-
1(poBbIe U LM(PO-aHaIOTOBbIe
nipeobpa3oBaresnu. L{udpoBbie cucTeMbl
ob6paboTku curHanoB. Posbk u MecTo
peueBbIX (3BYKOBBIX) U BU/IEOTEXHOOT U
B COBpeMeHHOM mupe. dusuyeckoe
cofiep>KaHue O[HOMEePHBIX U JByMePHBIX
curHasioB. KBantosanue u
quckpetu3saius. O1jeHKa KauecTBa
1rpoBbIX curHanoB. Lludposoii aHamus
CTeKTpasbHbIX U BpEMEeHHBIX
XapaKTepUCTHUK CUTHAJIOB.

N

OIIK-6,
[TIK-6

Ntoro

2 TuckpeTHOe ripeobpa3oBaHue
®ypoe (JI1D).Z-nipeobpa3oBaHue.
BeiiBneT-nipeobpa3oBaHue.

OproroHasbHble peoOpa3oBaHUs
CUTHAJIOB U aJITOPUTMBI UX OBICTPOTO
BbIUMC/IeHUs. BblunciieHue CrieKTpoB
@ypbe J/151 AUCKPETHBIX CUTHAJIOB.
CBoliCTBA CIIEKTPOB AUCKPETHBIX
curHasoB. [Ipeobpa3oBanre dypbe —
MEeTO/] OPTOTOHAILHOTO TTpe0Opa30BaHusl.
Br16op 6a3mca — KiroueBasi mpobiema
TIpU pellleHNny NPUKIaJHbIX 3a7ay.
OpTroroHansHOe KOCUHYCHOe
nipeoOpa3oBaHue, CBOMCTBA, 00/1acTH
nipuMeHeHus. [ToHsiTHe O BeliBreT-
ripeobpa3oBaHUsIX.

OIIK-6,
[TIK-6

HToro

3 XapaKTepuCTUKH TMHEeWHBIX

1udpoBbIX puasTpos (LD) c
MOCTOSTHHBIMY TTapaMeTpaMH.

AnropuTtmbl (yHKIIMOHMDOBaHUS 1
dhopMbI peanu3ariuu TuHerHbIX L.
CucremHast (mepefaTouHasi) QyHKLMs
¢unbTpa B z-hopme. VimnynbcHas 1
repexo/iHasi XapaKTepUCTUKHU.
[JuckpetHasa cBepTKa. YacTOTHBIE
xapakTtepuctuku LI®. I'pynmoBoe BpeMst
3aras/plBaHus. YCTonunBocTs L D.
TouHOoCTHBIE XapakTepucTuKu L{D.
[TorpemHOCTH U KaueCTBO 1[U(POBLIX
ay[ivo- U BU/Ie0CUTHAJIOB.

OIIK-6,
[TIK-6
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HToro 4

4 Henunuetinble 3¢ ¢dektrl B LID. OddekTrl kBaHTOBaHUS. OLUIMOKH 4 OIIK-6,
KBaHTOBaHUS B PEKYPCUBHBIX LID. [TK-6
MeTo/pl 60pbOBI C HETMHEHHBIMHU
s¢ddekTamu B peKypcUBHbIX L]D.
TouHOCTb U 3PPEKTUBHOCTD L{UPPOBBIX
BBIUMCJIEHUM C COXpaHEHHEeM OCTaTKOB.
OcobeHHOCTH TIOCTPOEHUSI KaHa/IOB
CJIe)KeHus1 C UCToib30BaHueM L.

Ntoro
5 Cunte3 LI® a5t 06paboTku CunTe3 11® no MeToamMm MHBApUAHTHOTO 4 OIIK-6,
OZIHOMEPHBIX JJAHHBIX. ripeoOpa30BaHKsT UMITY/TbCHOM [TK-6

XapaKTePUCTUKH, OTOOpa)keHHsT
mddepenanos, GMIMHENHOTO
nipeoOpa3oBaHus, Z-(HOPM.

Ntoro
6 YacToTHble rpeobpa3oBaHus, MeTo/ipl YaCTOTHBIX TTPe0Opa30BaHUA. 4 OIIK-6,
rpUMeHsieMble TIpy cuHTe3e LID. OO011re yacToTHbIe rpeobpa3oBanus LD [TK-6

no Koncrantunygucy. Ilpsmon cuHTe3
L®. MeTogp! cuHTe3a ¢huabTpoB ¢ KNX.
MeTo/, UaCTOTHOM BIOOPKU. MeTop
BpeMeHHBIX OKOH. KeTicTpasibHbINM aHa/mu3
1 romoMopHasi 00paboTka

ayMOCUTHAJIOB.

Ntoro
7 TlpencrasyieHue u ipeobpa3oBanrie | OpToroHa/bHas U TeKCaroHabHast 4 OIIK-6,
JIByMepHbIX CUTHAJIOB. CTPYKTYPbI JUCKpeTH3aLu1 [TIK-6

n3obpaxxenust. Ocobble 1ByMepHbIe
10C/Ie/l0BaTe/IbHOCTA. MHOroMepHsbIe
cucreMsl. ba3oBble onepauuu
WICII0/Ib3yeMble B MHOTOMEPHBIX
cucTteMax. JIuHelHble M UIHBapUaHTHbIE K
CIBUT'Y MHOTOMEPHbIE CHCTEMBI.

Ntoro
8 [IBymepHbie TMHeMHbIe (PUIBTPHI. JByMepHbIe orepaTopbl «CKOJIb3SIIEro 4 OIIK-6,
CpefHero», «jarnjaciaHa», «Bble/IeHUs [TIK-6

MVMHUM (KOHTYPOB) B U300payKeHUM»,
«JBOMHOrO0 An(depeHLPOBaHUS»,
«MaJiopa3MepHBIX 0OBEKTOB U3 LIIYMOB U
(hOHOBY», «TIPOCTPAHCTBEHHBIX
I'PaZiIieHTOB B U300pa>keHU».

Ntoro 4

Wtoro 3a cemecTp 28

5.3. Pa3jensl AUCHUIUITMHBI 1 MEX/UCIUIUIMHAPHbBIE CBSI3H C 00eCreYrnBaIUMH (1P eAbLyLMMH)
U o0ecrieuBaeMbIMH (MOC/IEAYIOLUMH) AUCHMIUTMHAMHA
Paszienibl JUCLMTIMHBI U MEX/JUCLIMTUIMHADHBIE CBSI3U C 00eCreunBaroiuMu (TIpeAbIAyLMMA) U
obecreurBaeMbIMH (TIOC/IEYIOLTMI) AVCLUITMHAMHU TIPe/ICTaB-/IeHbl B Tabmie 5.3.
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Tabsura 5.3 - Paszesnbl AUCITUTUTUHBI M MEXIUCIIUITAHAPHBIE CBSI3U
Ne pa3enoB aHHOMW AUCIUTUTUHBI, [I7IsT KOTOPBIX HE00X0AUMO

Ne| HanmeHOBaHHe JUCLUTUTHH n3yueHure o0ecrieunBarolX U 00ecreunBaeMbIX AUCLUTUINH
1 2 3 4 5 6 7 8
[IpenwiecTByroOLIME JUCLUATITUHBI
1 | [duckpeTHasi MaTeMaTHKa + + + +
2 | PaguorexHuyecku 1 U
azuore ecKue 11e + N + N
CUTHAaJILI
U BBl TPOUCTBA U
3 |Ludpossie ycTpoiicTBa N N N N
MUKPOMPOLIECCOPbI
[Tocnepyroume AVCLUTIIVHGI
1 | OCcHOBEHI Te/IeBUACHUS U
A + + + +

BHJEO0TEXHHKA

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIeTeHLMH, (POPMUPYeMbIX NpPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
nipeZicTaBeHo B Tabsnuile 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEeHI[MM W BHUOB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIIUHBI
Buzpbl 3aHATHI
©
R B
< < S
= = o]
= = = e}
) as o (=¥
= © ©
= < & o 8
w 7] @ T
£ =1 = = 5 @DopMbI KOHTPOJIS
E & 5 T 5
= Y 3] 8" B
S = 5 e =
N4 S = S
> a, 3
X o &}
© O© o
5 - .
~ S
OIIK-6 + + + + KonTposbHast pabora,
OK3aMeH, 3alyra oTyera,
KomrioHeHT
CBOeBpeMeHHOCTH, Oripoc
Ha 3aHATUsX, TecT
[1K-6 + + + + KoHTponbHas paboTa,
JK3aMeH, 3alura oTuera,
KomrioneHt
CBOeBpeMeHHOCTH, Oripoc
Ha 3aHATUsX, TecT

6. InTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUsA
TexHO/MIOTUM MHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OopMax 3aHATUM B uyacaxX IpHUBeJeHbI B
tabmuie 6.1
Tabmuiia 6.1 — TeXHOMOTMM MHTEPAKTUBHOTO 00yUueHMs MPH pa3HbIX (popMax 3aHSITHH B yacax

WHuTtepakT
NHTepakTUBHLIE NHTepakTHUBHbIE
MeToabl 1505318 (< Bcero
TIPaKTUUeCKHe 3aHATUS | JIabopaTopHbIe 3aHATHUS
JIeKLJUU
Pabota B KoMaH e 1 1 2
[TouckoBbIl MeTO, 2 1 1
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Pellienne cuTyarjuoOHHbIX 2 1 1 4
3ajau
WccnenoBaTenbCKuii 1 1 2 4
MeTO/,
Wtoro 6 4 6 16
7. JIabopaTopHbIA NPAKTHKYM
Copep>xaHue 1abopaTopHbIX paboT MpuBeieHo B Tabuie 7.1.
Tabnuna 7. 1 — CopeprkaHue jlabopaTOpHBIX paboT
3 3 S
3 = =
=
= >
Ha3Banus pa3zenoB Cogep>xaHue 1abopaTopHbIX paboT S 7 S5
o s E
= | &2
- g ~
5 cemecTp
3 XapaKTepuCTHKH JIMHEUHBIX AHanu3 xapakTepucTUK LH(POBbIX 4 OIIK-6,
1r¢poBbix punbTpoB (D) c ¢bubTpoB 17151 06pabOTKM OJJHO-MePHBIX [TIK-6
MOCTOSIHHBIMU TTapaMeTpaMu. CUTHAJIOB
Ntoro
5 Cunre3 LI® g1 06paboTku CuHTe3 1dpoBbIX GUIBTPOB IS OIIK-6,
OJIHOMEDHBIX JJaHHbBIX. 00paboTKH OHOMEPHBIX CUTHAJIOB ITK-6
Ntoro
7 TlpencrasyieHue u ipeobpa3oBanue |[IpeacraBneHue u mpeobpa3oBaHue OIIK-6,
JIBYMEpPHBIX CUT'HAJIOB. JIBYMEpPHBIX CUT'HAJIOB [TK-6
Nroro
8 [IBymepHble MHeliHble (QUTbTPHI. Ludposas 06paboTka AByMepHBIX OIIK-6,
CHUTHA/I0B [TIK-6
Nroro 4
Wroro 3a cemecTp 16
8. IlpakTHUecKHe 3aHATUA
CopeprkaHye MpaKkTHUeCcKruX paboT nprBeseHo B Tabmuie 8.1.
Tab6suia 8. 1 — CopeprkaHue MPaKTUUECKUX paboT
8 3§
3 S 5
g 5
Ha3BaHnus paszenos Copep>kaHrie IPaKTUUECKUX 3aHATHI S Sl
s) ==
= | B3
- g ~
5 cemecTtp
1 Beegienue. Lludpossle Lienu u JVCKpeTHbIe CUTHAIbI U CUCTEMBI 2 OIIK-6,
CUTHAJIBI. HToro 2 [1K-6
2 TuckpeTHOe ripeobpa3oBaHue Z-nipeobpa3oBaHue 2 OIIK-6,
®ypse ([AI1P).Z-npeobpasoBanue. Vitoro 7 [1K-6
BeiiBneT-nipeobpa3oBaHue.
3 XapaKTepuCTUKU JIMHEUHbBIX AHasnu3 JIMHeWHbIX CTaljMOHAPHBIX 4 OI1K-6,
1udpoBbIX puasTpos (LD) c CUCTEM ITK-6
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TMOCTOSTHHBIMU TTapaMeTpPaMHU. Utoro 4

4 Henunuetinble 3¢ ¢dektrl B LID. IIpumepel pacyera xapakTepucTuk LId 4 OIIK-6,
Utoro 4 IK-6

5 Cunre3 LI® 151 06paboTKu NccnenosBanye TOUHOCTHBIX 4 OIIK-6,

OHOMEpPHBIX JaHHBIX. XapakTrepuctuk LId [TIK-6
Nroro 4

6 YacToTHble ipeoOpa3oBaHus, OcBoeHue MeToZ10B cuHTe3a LID 4 OIIK-6,

rpUuMeHsieMble TIpy cuHTe3e LID. ViToro 4 [TK-6

7 IlpencraryeHuve u npeobpa3oBaHue | OCHOBBI I{UGPOBOTO Mpe/ICTaBIeHUs 4 OIIK-6,

JIByMEpHBIX CUT'HAJIOB. n300pakeHHi [TIK-6
Nroro

8 [IBymepHble uHelHbIe (GUIbTPHI. [IpocTpaHCTBeHHBIE METOAbI y/IyullleHUs OIIK-6,
M300pakKeHHI ITK-6
Ntoro 4

Wtoro 3a cemecTp 28

Tabmuie 9.1.

9. CamocTosiTe/IbHas1 padora
Buzipl caMmocTosATeTbHOM paboThl, TPYA0EMKOCTh U (hOpMHUpPyeMble KOMITETEHLIUH TIPeJCTaB/IeHbI B

Tabmuia 9.1 - Busibl caMOCTOSITe/TbHOM paboThl, TPYI0EMKOCTb U (JOpMHUpyeMble KOMITeTeHLIUH

nabopaTtopHbIM paboTam

<9}
ST
. g gz
Buapl camocTosiTeIbHOM S > o
Ha3BaHus pa3zenos S = @DopMbI KOHTPOJIS
6 S o
paboTbl S s g
=S a =
o o 2
= ©
5 cemecTtp
1 Beegenue. Lludpossie | IloaroroBka K 2 |OIIK-6, |Tect, KoHTposbHas
LleN1 ¥ CUTHaJIbI. NIPaKTUYeCKUM 3aHATHSM, I1K-6 pabota, JK3ameH,
ceMHUHapam KomrioneHt
ITpopaboTKa JIeKIMOHHOTO 1 CBOEBPEMEHHOCTH, Onpoc
Ha 3aHATHUSAX
Marepuasna asa
Wtoro 3
2 JJuckpeTHOoe [Toaroroska K 2 |OIIK-6, |Tect, KoHTposbHas
npeobpa3oBanue Pypre | MpaKTHUECKAM 3aHITUSM, ITK-6 pabota, DK3ameH,
(A4Id).Z- ceMHHapam KommnoHeHT
npeoOpa3oBaHHe. cBOeBpeMeHHOCTH, Onpoc
Bp” p [TpopaboTKa JeKIIMOHHOTO 1 p » TP
iBneT- Ha 3aHATHUSAX
CHBJIE Marepuasa a3a
rpeoOpasoBaHue.
HToro 3
3 XapakTepuCTUKU [ToaroroBka K 1 OIIK-6, |Tect, KoHTponabHas
JTMHEeWHBIX LH(POBBIX TpaKTUYye CKUM 3aHATUSM, [T1K-6 pabora, JK3ameH,
¢unsTpos (D) ¢ ceMHHapam KomnoneHT
MOCTOSIHHBIMU BOoeBpeMeHHOCTH, On
0CTO [TpopaboTKa JIeKLIMOHHOTO 1 CBOEBpEME (;)c » Onpoc
rapaMeTpamH. Marepuaa Ha 3aHATHUSX, 3aluTa
oTyera
OdopmiieHre 0TYETOB 110 4
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Ntoro 6
4 Henuneiinble 3¢dektel | [ToaroroBka K OIIK-6, |Tect, KonTponbHas
B LID. MpaKTUUYe CKUM 3aHSATUSIM, [TK-6 pabota, Dk3ameH,
ceMHUHapam KomrioneHt
[TpopaboTKa eKIIMOHHOTO 1 CBOEBPEMEHHOCTH, Onpoc
Ha 3aHATHUSAX
Marepuasna a3a
Ntoro 3
5 Cunre3 UD ast ITogroroeka K 1 OIIK-6, |Tecrt, KonTponbHas
00pabOTKN OIHOMEPHBIX  |TIPAKTUYECKUM 3aHSTHSIM, [TK-6 pabota, Jk3ameH,
JlaHHBIX. ceMuHapam KomrioHeHT
[TpopaboTKa /eKLIMOHHOTO 1 CBOEBP EMeHHgCTH’ Ormpoc
Marepuasa Ha 3aHATUSX, 3alluTa
oryera
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
HToro 6
6 YacToTHEIE ITogrororka K 2 OIIK-6, |Tect, KonTtponbHas
rpeoOpa3oBaHus, TPAKTHUYE CKUM 3aHSATHSAM, ITK-6 pabota, Dk3ameH,
TpUMeHsieMble TIpU ceMHHapam KomnoneHT
cunTese LD, TTpopaGoTKa TeKIHOHHOrO 1 CBOeBpeMeHHOCTH, O1ipoc
Ha 3aHATHUSAX
Marepuasna a3a
Ntoro 3
7 IlpencrasneHve u ITogroroeka K 1 OIIK-6, |Tect, KoHTpoabHas
npeobpa3oBaHue MIPAKTUYeCKUM 3aHSATHSIM, [TK-6 pabora, DK3ameH,
JIBYMEPHbIX CUTHAJIOB. ceMHHapam KomnoneHT
[TpopaboTKa JIeKLIMOHHOTO 1 CBOEBP EMEHH(;CTH’ Onpoc
Ha 3aHATHUSAX UT
marepuasna a3a » SaluTa
oTyera
OdopmiieHre 0TYETOB 10 4
nabopaTtopHbIM paboTam
HToro 6
8 [IBymepHble nmuHelHble | [loaroroBka K 1 OIIK-6, |Tect, KoHTpoibHas
(UNIBTPHI. MpaKTAYe CKUM 3aHSATUSIM, ITK-6 pabora, DK3ameH,
CceMUHapam KomrioneHT
BOeBpeMeHHOCTH, Or
ITpopaboTKa JIeKIMOHHOTO 1 CBOEBPEME (;)c » Ompoc
Marepuaa Ha 3aHATUSX, 3allyTa
oTyera
OdopmeHre 0TUETOB 10 4
nabopaTopHbIM paboTam
Ntoro 6
Wroro 3a cemecTp 36
IToaroroBka K 3K3aMeHy 36 OK3aMeH
Wtoro 72
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10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcumasnbHbIN MakcumasnbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
5 cemecTp
3amumra otuera 10
KomrmioHeHT 4 4 4 12
CBOEBPEMEHHOCTH
KonTponbHast paboTa 9 9 27
Oripoc Ha 3aHATHAX 3 3 3 9
Tect 4 4 12
Wtoro Makcumym 3a 20 25 25 70
Tepuoz,
JK3aMeH 30
Hapacraroiym utorom 20 45 70 100
11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBbHOM TOUKH OrneHka
> 90% OT MaKCMMa/bHOM CyMMbI OasiioB Ha fgaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 1o 69% OT MakcMMasIbHON CyMMbI OansioB Ha gaty KT 3
< 60% oT MakcuMasbHOM cymMMbl OansioB Ha gaty KT 2

11.3. ITepecueT cymMmMbI 6a/1/I0B B TPAAMIUOHHYIO U MEXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije

11.3.
Tabsmura 11. 3 — ITepecueT CyMMbI Oa/I/IOB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,
Ouenka (I'OC) YUWTBIBAeT yCMeLIHO CaHHbIN Ouenka (ECTS)
3K3aMeH
5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrMuHO)
85-89 B (oueHb x0poi110)
4 (xopo1o) (3a4TeHo) 75 -84 C (xopo1o)
70 - 74 D( )
OBJIETBOPUTE/TLHO
3¢ Y ) 65 - 69 Y P
OBJIETBOPUTENBHO) (3a4TEHO
i P 60 - 64 E (mocpencTBeHHO)
2 (HeyOBNIETBOPHTEILHO) (He Hwxke 60 6anoB F (HeynoBneTBOpUTENIBLHO)
3aUTEeHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa

1. Kypsunii M.M. Liudposass obpaboTka curHanoB: YueOHOe rocobue Ajsi By30B C rpudom
YMO. — Tomck: TYCYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 5k3. (aun (5), cu3l (3), cus5 (2
), aya (50)). (Hanuuue B 6ubmioreke TYCYP - 58 3k3.)

2. ludposoe TeneBuzeHue B BUAEOMH(OPMALMOHHBIX cUcTeMax: MoHorpadus / A.I. UnbuH,
I'I. KazaHnues, A.I. KocteBuu, M.W. Kypsiunii, I.H. IlycteiHckuii, B.A.IllanumoB. — Tomck: TYCYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 3k3. (aun (5), cu3l (3), cu35 (2), ayn (40)). (Hanmuuve B
oubmoreke TYCYP - 50 3k3.)

12.2. lonosiHMTE/IbHAS JIMTEpaTypa

1. Ludposas obpabotka curHanos: Ilep. ¢ anrn. / A.B. Onmnenreiiv, P.B. [ladep; mep.: C.A.
Kyneios; pen. niep.: A.C. HenaiieB. — M.: TexHocdepa, 2006. — 855 c. — 70 3k3. (aHn (8), cu3l (1), cu35
(1), ayn (60)). (Hamuue B 6ubmoreke TYCYP - 70 3k3.)

2. Tudporas obpaborka m3obpakenuii: nep. c¢ anrn. / P.C. ToHcanec, P.3. Byac; nep. IT.A.
Youuna. — M.: Texnocdepa, 2005. — 1070 c. =— ISBN 5-94836-028-8. — 11 3k3. (ann (3), cuzl (1), cus5 (1
), ayi (6)). (Hamuue B 6ubmioreke TYCYP - 11 3K3.)

3. Iludposas obpaborka u3obpakeruii B cpese MATLAB: Ilep. c aurn. / P. Toncanec, P. Byac,
C. OpauHc; nep. : B.B. UenbpkoB. — M.: TexHocdepa, 2006. — 615 c. — ISBN 5-94836092-X. — 30 3k3.
(aun (5), cu3l (1), cu35 (1), ayna (23)). (Hamuuue B 6ubmoreke TYCYP - 30 3k3.)

12.3. YueOHO-MeToAMYECKOE TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme
1. Kypsiunii M.U. LiIudporast o6paboTKa curHanoB: YueGHoe MeToZuueckoe rocobue. — ToMcK:

TYCYP, kacdezpa TY, 2012. - 73 C. [SneKTpoHHBIN pecypc, JOCTyIl
http://tu.tusur.ru/upload/posobia/k10.doc CcBOOOHBIH]. [D/1eKTpOHHBIM pecypc]. -
http://tu.tusur.ru/upload/posobia/k10.doc

2. Kypsumnit M.U. Ludposasi obpaboTka curHanos: JlabopaTopHbiii MpakTUKyM. — Tomck:
TYCYP, kacdezpa TY, 2012. - 79 C. [SneKTpoHHbBIN pecypc, JOCTyI
http://tu.tusur.ru/upload/posobia/k9.doc CBOOO/THBIH]. [Dn1eKTpOHHBIM pecypcl. -

http://tu.tusur.ru/upload/posobia/k9.doc

3. Kocreruu A.I, Kypsuuii M.M. 1000 3azau 1o umdpoBoii 06paboTKe CUTHANIOB U
nsobpakeanid. — Tomck: TYCYP, kadegpa TV, 2012. — 202 c. [DneKTpoHHBIA pecypc, AOCTYII
http://tu.tusur.ru/upload/posobia/k3.doc CBOOO/THBIH]. [Dn1eKTpOHHBIM pecypcl. -
http://tu.tusur.ru/upload/posobia/k3.doc

12.4. Ba3bl AaHHBIX, TH)OPMAI[HOHHO CMIPABOYHbIE U MOHCKOBbIE CHCTeMbI
1. He Tpebyercs

13. MaTepua/ibHO-TeXHHUYECKOe o0ecreyeHHue JUCIUILTHHBI
Crielfia/M3UpOBaHHbIe Te/IeBU3UOHHBIE Y BBIUMCUTE/IbHBIE TabopaTopuu Kadeaphl TeneBUIeHUs
v yripasjieHus TYCYP.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPE/ICTB MPUBE/IEH B IPUJIOKEeHUH 1.

15. MeTopnueckue peKOMeH/Jaliy 110 OPraHyu3aluy U3yYeHUs AUCLUILINHbI
be3 pekoMeHaluH.
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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 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBnenue noArotoBku (crneruanbHOCTh): 11.03.01 PaguorexHuka
HanpaeneHHocTh (Tipoduib): MUKPOBO/THOBas TeXHUKA U aHTEHHBI

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: CBUuKP, Kadeapa cBepxXBbICOKOUACTOTHON U KBAHTOBOM PaiHOTeXHUKHU
Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— poueHT Kad. TY Kypsiunii M. U.
— CT. HAayuHbIW COTPYAHUK Kadezpa TeneBueHus 1 yripasiaeHus (TY) Kocresuu A. T.

OK3aMeH: 5 ceMeCTp

Tomck 2016
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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

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-6 CrIoCcOOHOCTDb OCYILeCTB/IATh TIOUCK, XpaHeHHe, | [lo/KeH 3HaTh - MeTO/bl MaTeMaTHue CKOTro
00paboTKy 1 aHanu3 uHMGoOpMaLUK 13 OMUCAHUS IMHENHBIX AUCKPETHBIX CUCTEM;
pa3/InYHbIX UCTOYHUKOB U 0a3 [JaHHBIX, - OCHOBHBI€ 3Tarbl IPOEKTUPOBAHUS
MIPe/ICTaB/ISATh ee B TpebyeMoM ¢opmare ¢ 1[U(bPOBBIX (PUTBTPOB; - OCHOBHbIE METO/IbI
WCII0/Tb30BaHMEM UH(OPMAaLIMOHHBIX, CUHTe3a U aHa/v3a 4aCTOTHO-
KOMIBIOTEPHBIX U CETEBbIX TEXHOJIOTUU n30upaTebHbBIX IUPPOBBIX (PUIBTPOB; -

[1K-6 TOTOBHOCTBIO BBITIO/IHATH pacyeT U METO/IbI MATEMATHIECKOTO OMMCAHHA

TIPOEKTHPOBaHNUe JieTasel, y3/10B U YCTPONCTB
paJMoTeXHUUeCKUX CUCTEM B COOTBETCTBUH C
TeXHUUeCKUM 3a/laHHeM C UCT0/Ib30BaHUeM
CpeJiCTB aBTOMaTH3aljy IPOEKTUPOBaHUS

LU(POBBIX (PUILTPOB B BUJIe CTPYKTYPHI; -
MeTOJ, MaTeMaTH4yeCKOoro OMrCaHus
JVCKPETHBIX CUTHAJIOB C ITOMOILBIO
JUCKpeTHOro rpeobpa3o-BaHusi Pypre
([OI1d); - anroput™ OLICTPOTO
nipeoOpa3oBanusi ®ypee (BI1D) Kyu-
TbIOKU; - IPUHLIMIIBI OLIEHKY 111yMOB
KBaHTOBaHMS B I[U(POBBIX (DUIBTPAX C
(MKCUPOBaHHOW TOUKOM; - IPUHLIUIIBI
MOCTPOEHUS] CUCTeM OJHOKPaTHOM
VHTepHOALMY U JeliUMaLiiy; ;

[omkeH yMeTb - 00bSICHATh
MaTeMaTHhyecKoe ONrcaHre JTMHeNHbIX
JVCKPETHBIX CUCTEM B BUJIe alTOPUTMOB; -
BBINOJIHSTh KOMITBIOTEPHOE
Mo/leTMPOBaHKe TMHENHBIX JUCKPETHBIX
CHCTeM Ha OCHOBE UX MaTe-MaTh4yeCcKoro
OTMCaHMUS; - 3a/laBaTh TpeOOBaHUS K
YaCTOTHBIM XapaKTepUCTUKaM L{U(POBBIX
GbunbETPOB; - 000CHOBBIBAThH BEIOOP THIIA
udposoro ¢unsrpa, KUX unu BUX (c
KOHEUHOU Wi OeCKOHEeUHON UMITY/IbCHOM
XapaKTePUCTUKOM); - CUHTE3UPOBATh
1rdpoBoM GDUNLTP U aHATM3UPOBATh €ro
XapaKTepUCTUKU CPeJCTBaMU KOMITbIO-
TEPHOTr0 MOJIe/TMPOBaHUsI; - 000CHOBBIBATh
BBIOODP CTPYKTYPHI LIM(POBOTO HUIBTPA; -
BBITIO/THSTh KOMIIbIOTEPHOE
MO/Ie/TMpOBaHNe CTPYKTYpPhI LIU(PPOBOrO
bunbTpa; - BeruncaTh JI1P auckpeTHOTO
CUI'HaJIa C MOMOLLBI0 aropuT™MoB BIID
CpeACTBaMU KOMITbIOTEP-HOTO
MOZIe/TUPOBAHUS; - OOBSICHATD TPUHLUIIBI
MOCTPOEHUS] CUCTeM OJJHOKPaTHOM
VHTepHOJSALMY U JileLIMMalUH. ;

[lo/mKeH BnajieTh - HaBbIKAMU COCTAaBJ/I€HUS
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MaTeMaThUueCKUX Mojenei MTMHeMHbIX
JTUCKPETHBIX CUCTEM U [TUC-KPETHBIX
CUTHAJIOB; - HaBbIKAMU KOMITbIOTEPHOTO
MO/Ie/TUPOBAHUSI TMHENHBIX TUCKPETHBIX
CUCTeM; - HaBbIKaM{ KOMIIbIOTEPHOTO
TPOeKTUPOBaHUs LIM(POBBIX PUILTPOB; -
HaBbIKaMH KOMITbIOTEPHOTO BLIUKC/IEHUS
HOI1® Ha ocHoBe BIID. ;

OO01ie XapaKTepUCTUKH TOKa3aTesieid U KpUTepueB

TIpYBeZieHbI B Tabmuie 2.
Tabsuiia 2 — O61Me XapaKTePUCTUKH MOKa3aTe/ied U KPUTEpUEeB OLIEHUBAHMsI KOMIIETEHIWH 110 Taram

Oll€eHHMBaHUA KOMHeTeHI_[I/Iﬁ Ha BCeX STdllaX

Tlokaszarenu u
KpPUTEPUU

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKUI
YPOBEHb)

Ob6nazmaet dhakTHyeCKUMHU
Y TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/ieJiax
M3yuaemMoi 06/1acTu C

O6nagaeT Arana30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /IJIsi pa3BUTHsI
TBOPUYECKUX pelleHuH,

Kontposupyet paborty,
MIPOBO/IUT OLIEHKY,
COBEpIIIEHCTBYET JeUCTBUS
paboThI

MOHMUMAaHUEeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH npobieM
Xoporrio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6/MagaeT qUara3oHoOM bepeT 0TBeTCTBEHHOCTH 3a

YPOBEHD)

TIPOLIeCChI, 00IIHe
TIOHATHS B Mpejienax
n3yyaeMoi o061acTH

TPaKTHUeCKUX YMEHHH,
TpeOyeMbIX /ISl PeIIeHust
orpefie/IeHHbIX TIPo0JieM B
obnacTy UccieqoBaHUsS

3aBepIleHHe 3a/iay B
HCC/IeJOBAHWH,
npucrocab/iMBaeT cBoe
MOBeIeHNe K
0o0CTOsATEe/ILCTBAM B
peleHHuH mpobiem

YnoBnerBopuTebH
o0 (TIoporoBbii
YPOBEHD)

Ob6nazmaet 6a30BbIMU
OOIMMH 3HAHUSIMU

O6asaeT OCHOBHLIMH
YMEHUSIMH, TPeOyeMbIMU
151 BBITIO/THEHUST TIPOCThBIX
3a/a4

PabotaeT npu npsimom
HaO/MoeHnN

2 Peamu3anus KOMIIeTeHI[HH

2.1 Komnerenust OIIK-6

OTIIK-6: cnocoOHOCTb OCYIIeCTB/STb TMOWCK, XpaHeHHe, 00pabOTKy W aHa/mu3 WHGOpPMAaLK U3
pa3/IMUHBIX WCTOUYHMKOB U 0a3 JaHHbBIX, MpPEe/CTaB/IsATL ee B TpeOyeMoM (hopmaTe C HCIO/Ib30BaHUEM
MH(POPMALMOHHBIX, KOMITBIOTEPHBIX U CETEBLIX TEXHOIOTHH.

st popMHUpOBaHMsI KOMITETEHL[MM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TAroB. DTambl JOPMUPOBaHUS
KOMITeTEeHL|MM, TpUMeHsieMble /Ui 3TOr0 BHUJbl 3aHATUA U HCIIO/b3yeMble CpeACTBa OLeHWBAHMS
npe/icTaB/eHbl B Tabnutie 3.
Tabmuia 3 — Otanbl GOpMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBAHUS

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue METO/IbI TTIOUCKaA, TIPe/ICTaBISITh METO/IaMH TTOMCKa,
3TaroB XpaHeHus1, 00paboTKM U | MHGMOPMAI[HIO B XpaHeHus1, 00paboTKM 1

aHasm3a UHGopMau 13
Pa3/IMUHbIX UCTOYHUKOB U
0a3 JaHHBIX

TpebyemoMm (opmare ¢
KCII0/Ib30BaHUEM
VH(GOPMaI[MOHHBIX,
KOMIbIOTEPHBIX U CeTeBbIX
TeXHOIOT Ui

aHas3a uHpopMaly 13
Pa3/IMYHbIX UICTOYHUKOB U
0a3 aHHBIX, a TAKXKEe
Pa3IMUHBIMU CITIOCOOaMH
ee TIpe/ICTaB/IeHUsT

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
TpakTU4eCcKue 3aHsITus;
* lJHTepakTUBHbIE

* JHTepakTUBHbIE
TpaKTUYeCcKue 3aHATHS;
* VIHTepakTUBHbIE

* VIHTepakTUBHbIE
TpakTU4eCKue 3aHsATHS;
* HTepakTUBHbIE
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nabopaTopHbIe 3aHSTHUS;
* VHTepakTHUBHbIE

nabopaTopHbIe 3aHATHS;
* lIHTepakTUBHbIE

nabopaTopHbIe 3aHSATHUS;
* JlaboparopHbie

JIEKIINY; JIEKLIUW; 3aHATHS;
* [IpakTHhueckue * TIpakTHUueckue * (CamocTosTenbHast
3aHSTHS; 3aHATHS; pabora;

* JlaboparopHbie * JlabGopaTtopHble
3aHSTHS; 3aHSATHS;

¢ Jlekuuy; * Jlexuuuy;

e CamocTosTenbHas * CamocTosTe/bHas
pabora; pabora;

* [loaroroBka K * TloaroroBka K
9K3aMeHy; 9K3aMeHy;

Wcnons3yemblie * KouTposbHas pabota; | * KoHTposnbHas pabora; | * DK3aMeH;

CpeACTBa * Omnpoc Ha 3aHATUSIX; * Oripoc Ha 3aHATUSX; * DK3aMeH;

OLI€HMBaHNA * DK3aMmeH; * DK3aMeH;

* Tect; * Tect;
* OK3aMeH; * 3JK3aMeH;
dopMy/nvMpoBKa T[0OKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHLMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/ii ¥ KpUTEPUU OI[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets

OminuHo * ObGnagaer * O6nazaet auariazoHoMm | * KoHTponupyeT pabory,

(BBICOKHMI yPOBEHB) (hakTUeCKUMU U MpPaKTUUeCKUX YMEeHHH, IIPOBOJMT OLIEHKY,
TeopeThueCKUMHU TpeOyeMbIX /I/I1 Pa3BUTHSI | COBEPILIEHCTBYET

3HaHUSIMU B TIpe/ienax
u3yuaeMoii 0bmactu ¢
TIOHUMaH1eM T'DaHuI]

TIPUMEHHUMOCTH;;

TBOPUECKHUX pelleHuH,
abcrparupoBaHus
ripobiem;;

JlefcTBUS paboThI;;

Xoportio (6a30BbIit

* 3HaeT (aKThl,

* OO6najgaeTr Auana3oHOM

* beper

TIPOCTHIX 3a/]ay;;

YPOBEHb) TIPUHIUIIBI, TIPOIIECCHI, TIPaKTUUYeCKUX YMEHUH, OTBETCTBEHHOCTbH 3a
o0lLI1e TIOHATHS B TpeOyeMbIX /ISl pellieHys | 3aBeplleHue 3a/au B
nipeziesiax U3y4aeMou oripe/ie/IeHHbIX TIPOO/IEM | MCC/Ie[JOBaHUH,
obsacTi;; B ob/tactu rprcrocabivBaeT cBoe

WCC/IeIOBAHNS;; TOBe/IeHHe K
o0cTOsITENTHCTBAM B
pelieHny TIpobeM;;

YnoBneTBopuTenbH | o O6agaeT 6a30BLIMU * OO6namaetT OCHOBHBIMH | * PaboTaeT npu npsMom

0 (TIOpOroBbIi 00LMMY 3HAHUSIMU;; yMeHUsIMH, TpeOyeMbIMH | HabHOJeHuH;;

YPOBEHb) IS BBITIOJTHEHUS

CocTas

2.2 Komnerennus ITK-6

[TK-6: rOTOBHOCTBIO BBINOJHATH pacyeT U IIPOEKTHpPOBaHWe JeTajel, y3/0B U YCTPOWCTB
pafiuOTeXHUYeCKUX CUCTeM B COOTBETCTBUU C TeXHUUECKUM 3aJjaHueM C HCII0/Ib30BaHUeM CpefiCTB
aBTOMaTH3aLuu [IPOeKTUPOBaHNUS.

st popmMHUpoBaHUsl KOMITETEHL[UM HEOOXOAUMO OCYIL|eCTBUTh Psifi 3TAroB. DTambl JOPMUPOBaHUS
KOMITeTEHL|UM, TpUMeHsieMble /Ui 3TOr0 BHJbl 3aHATUA U HCIIOJb3yeMble CpeACTBa OLeHWUBAHMS
npeicTaB/eHbl B Tabsuile 5.
Tabmuija 5 — Otanbl GopMUPOBaHKST KOMITETEHL[UH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

3HaThb

YmeTns

Bnagets

Copepxkanue

MeTO/Ibl pacueTa u

pacueTbIBaThb U

MeTO/IlaMH pacueTa u
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5TalloB

TPOEKTHPOBAHMS JleTaslel,
Y3/10B I YCTPOWCTB
paiuoTeXHUUEe CKUX
CUCTeM B COOTBETCTBUU C
TeXHUYEeCKHUM 3a/JaHUEM C
WCTI0/Ib30BaHUEM CPEICTB
aBTOMaTu3aLuu
MPOEKTUPOBAHUS

NIPOeKTUPOBaTh JleTasy,
y3/bl M YCTPOMCTBA
paJMoTeXHNYe CKUX
CUCTEM B COOTBETCTBUH C
TeXHUYeCKUM 3aZlaHHeM C
VICII0/Tb30BaHUEM CpeJiCTB
aBTOMaTHU3aLu
IIPOEKTHPOBAHUS

TIPOEKTHUPOBaHUS JleTasiel,
y3710B ¥ YCTPOWCTB
pa/InOTeXHUUEe CKUX
CUCTeM B COOTBETCTBHUU C
TeXHUYEeCKHUM 3a/JaHUEM C
WCT0/Ib30BaHUEM CPeZICTB
aBTOMar13aLyu
MIPOEKTUPOBaHUs

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
TpakTU4eCcKue 3aHsITus;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuy;

* CamocTrodTenbHas
pabora;

* IlogroroBka K
JK3aMeHy;

* JHTepaKkTUBHbIE
TpaKTUYeCcKue 3aHATHS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* UHTepakTuBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbIe
3aHSATUS;

* Jlexuuwy;

* (CamocrosiTesibHas
pabora;

* [JloaroroBka K
9K3aMeHy;

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHsATHS;
* lHTepakTHBHBIE
nabopaTopHble 3aHATHUS;
* JlaboparopHble
3aHSTHS;

* (CamocTosTenbHas
pabora;

HWcnonb3yemble * KouTposbHas pabora; | * KoHTposnbHas pabora; | * DK3aMeH;

CpeacTBa * Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * OK3aMe€H;

OLl€eHMBaHUSA * OK3aMeH; * 3DK3aMeH;
* Tecr; * Tecr;
* OK3aMeH; * 3JK3aMeH;

dopMy/nvMpoBKa T[0OKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHLMM TpuBe/leHa B
Tabuie 6.
Tabnuiia 6 — IToka3aTe/iM M KpUTEPUM OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets

OTtnnuHO * ObGnagaer * OG6nazaet auariazoHoMm | * KoHTponupyet pabory,

(BBICOKMI YPOBEHb) | (haKTUUeCKUMU U MpPaKTUUeCKUX YMEeHHH, TIPOBO/IUT OLIEHKY;,
TeopeTUYeCKUMHU TpeOyeMbIX /I/I1 Pa3BUTHSI | COBEPILIEHCTBYET
3HaHUSIMU B TIpejiesiax TBOPUECKHUX pelleHuH, JlefcTBUS paboThI;;
H3yuaeMoi 06/1acTH C abcTparupoBaHUst
TOHMMaHHeM T'PaHUL] ripobsiem;;
TIPUMEHUMOCTH;;

Xoporuo (6a30Bblii | * 3HaeT QakThl, » OOnazaer AuarasoHoMm | * Beper

YPOBEHb) TIPUHLIUTIBI, TIPOLIECCHI, TIPAKTUUe CKUX YMEeHHH, OTBETCTBEHHOCTH 3a
o0I11THe TTOHATHS B TpeOyeMbIX /sl pellleHus1 | 3aBepliieHre 3a7iad B
ripejieiax u3yuyaemou oripe/ie/IeHHbIX TIPOO/IEM | MCC/Ie[JOBaHUH,
obsacTi;; B ob/tactu rprcrocabivBaeT cBoe

WCCIIe[IOBAHUS;; roBe/ieHre K
obcTosATeTbCTBAM B
pelieHny TIpobeM;;

YnosneTBopuTenbH | o O6agaeT 6a30BLIMU * OO6namaetT OCHOBHBIMH | * PaboTaeT npu npsMomM

0 (TIOpOroBbIi 00LMMY 3HAHUSIMU;; yMeHUsIMH, TpeOyeMbIMH | HabHOJeHuH;;

YPOBEHb) JI71s1 BBITIOJTHEHUST
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TIPOCTBIX 3a/au;;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHWH, HaBBbIKOB W (W/IK) OIbITa
JleSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBAaHUSI KOMIIETEHLIMH B Tpollecce OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.

3.1 TecToBBIe 3ajaHUs

— Tecr 1 1. Uto Takoe BpeMs mpeoOpa3oBanus (tripeodp) ayis AILITI? a) uHTepBas BpeMeHH OT
Hayajia TipeoOpa3oBaHMsI /10 €ro KOHIA; b) WHTepBasm BpeMeHM OT YCTAaHOBHMBILETOCS aHAJIOTOBOTO
3HaueHWs 70 MPeoOpa30BaHHOIO AHAJIOTOBOTO 3HAUeHUsl; C) MHTepPBa/l BpeMeHU OT 3a/lJaHHsI aHaJI0OTOBOTO
CKaykKa /I0 3HaueHHus! YCTaHOBUBILETrocs LiM¢-poBoro Koza; d) WHTepBas BpeMeHH OT 3a/laHusi LU(ppOBOro
CKauka [0 3HauyeHHWs1 yCTaHOBMBIIerocsi Ludpo-Boro kKozaa; 2.YTo HasbIBaeTcs JWHEHHOW LudpOBOit
CUCTEMOM? a) CUCTeMa, Y KOTOPOM BBbIXOAHOW OTKIMK y(n'T) orpaHrMuyeH mpy KakJOM OrpaHUYeHHOM
BXO/I-HOM BO3/eiCTBUM; b) cucTema, B KOTOPOM TeKyllMi OTCUET BBIXOJHOTO CUrHasraa (pOpMUpYeTCs U3
TIPeJBIYIIMX OTYETOB BXOJHOTO M BBIXOJHOTO CHTHAsa; C) CUCTeMa, B KOTOPOU BBITIOMHSETCS TIPUHLUTI
cynepnio3uuny; d) ¢usnuecku — peanusyemas cucrteMa. 3. KakoBa ¢opma okHa Baptnerra B meToze
BpPeMeHHbIX OKOH? a) TpeyrosbHasi; b) npsMoyrosbHast; ¢) KBajpaTHasi; d) rayccoupanbHas. 4. Ha3BaHue
¢unsrpa npu b j [ 0. a) pekypcuBHbIl GUnbTp; b) GUILTp MHBapUAHTHBIN BO BpemeHH; C) ¢hunstp ¢ KUX;
d) HepexkypcuBHbIi ¢unbTp. 5. KakoBa ¢opma okHa [lupuxje B MeToje BpeMeHHbIX OKOH? a)
TpeyrosibHasi; b) npsiMoyTrosibHast; a) KBajparHasi; d) rayccouzianbHast. 6. BelunciuTeny nepBbiX U BTOPbIX
pa3HOCTell He TMpPOIYCKAalT MOCTOSTHHYH COCTAB/SIIOIIYIO, TIOTOMY YTO OHM SIBMSIOTCS: a) LM(POBLIMU
uHTerparopamy; b) wnudposbiMu guddepeHMaTOpaMy; C) HaKalIMBAKOIIUMU CcyMMaTopamy; d)
nonocoBbiMu ¢unsTpamu. 7. KakoBa hopma okHa [Juprixsie B MeTO/le BpeMEeHHBIX OKOH? a) TpeyrosibHasi;
b) npsimoyrosibHasi; a) KBaApaTHasi; d) raycconzianbHasi. 8. BelurMciuTenu nepBbIX U BTOPBIX Pa3HOCTeN He
TIPOMYCKAIOT TIOCTOSIHHYI0 COCTaBJISIOLLY10, TIOTOMY UTO OHM SIB/ISIOTCS: @) LU(POBLIMUA MUHTETrpaTOpaMu;
b) tudposeiMU AuddepeHIIaTOpaMyl; C) HAKaIIMBAOIIMMK CyMMaTopamu; d) MooCOBBIMUA (PUIBTPaMHU.
9. KakoBa (opma okHa [upuxjie B MeTofie BpeMeHHbIX OKOH? a) TpeyroyibHasi; b) mpsmMoyrosibHas; a)
kBajpatHasi; d) rayccouganbHas. 10. BblunMcauTenu nepBbIX U BTOPbIX PAa3HOCTell He TPOMYCKarOT
TIOCTOSIHHYI0 COCTaB/ISIIOIIYI0, TIOTOMY 4YTO OHU SIB/ISIOTCS: a) LM(POBBIMU HMHTerparopamu; b)
ubpoBbIMU AU(QepeHIMaTOpaMy; C) HaKarulMBaKwLMMU CcyMMaTopamu; d) MOI0COBBIMU (PUIBTPAMHU.
11. KakoBa ¢dopMa okHa [lupuxjie B MeTOZie BDeMEeHHBLIX OKOH? a) TpeyroyibHas; b) rpsimoyronbHasi; a)
KBajipatHasi; d) rayccouganbHas. 12. BbluMcauTeny MepBbIX U BTOPbIX PAa3HOCTell He TMPOMYyCKaroT
MOCTOSIHHYI0 COCTaBJ/ISIIOIIYI0, TIOTOMY 4YTO OHU SIB/ISIOTCS: a) LM(QPOBBIMU HMHTerpatopamu; b)
udpoBbIMU AuddepeHIaTOpaMy; €) HaKaIJIMBAOLMMKU CyMMaTopamMu; d) TO/I0COBBIMU (PU/IBTPaMHU.

3.2 Tembl 0OIPOCOB Ha 3aHATHUAX

— lludpoBble curHampl. AHasmoro-MdpoBble U IMQpPO-aHATIOTOBBIE  MPeoOpa3oBaTesIy.
Ludposbie crcteMbl 060pabOTKH CUTHAIOB. Pob ¥ MeCTO peueBbIX (3BYKOBBIX) U BUZEOTEXHOJIOTHIN B
COBpeMeHHOM mupe. du3nueckoe cofeprkaHWe OJHOMEPHBbIX U [JABYMepHbIX CUIHa/loB. KBaHTOBaHUe U
auckpetusanusi. OLieHKa KauecTBa LM(POBbIX CUrHaNOB. LInpoBoil aHamm3 crieKTpaibHbIX U BDEMEHHBIX
XapaKTepUCTUK CUTHAJIOB.

— OproroHanbHble MpeoOpa30BaHMsl CUTHAJIOB W a/TOPUTMbI UX OBICTPOTO BLIUKC/IEHUS.
Boiuncnenue cniekTpoB @ypbe [/1s1 AUCKPETHBIX CUTHa/IOB. CBOMCTBA CMEKTPOB AUCKPETHBIX CUTHA/IOB.
[Tpeobpa3oBanre dypbe — MeTOZA OpPTOroHaJAbHOrO mpeobpa3oBaHus. Beibop 0a3vca — KiroueBas
npo6siemMa Tpy pellieHruH TPUK/IafHBIX 3a7au. OpToroHa/sbHOE KOCHHYCHOe MpeoOpa3oBaHMe, CBOMCTBA,
obacty npuMeHeHus1. [ToHsATHe 0 BeliBeT-TIpeoOpa3oBaHuUsX.

— Anroputmbl (yHKLMOHHMpOBaHUA W (GopMbl peanu3aiuu JuHeHbix L[®. Cucremnas
(nepenarouHast) pyHKIius GhunbTpa B z-popme. IMriynbcHasi ¥ riepexofiHasi XapaKTepUCTUKU. JJucKpeTHast
cBeptka. YactoTHble xapakrtepuctvku L|®. ['pynmoBoe Bpems 3ama3jbiBaHus. YCTOWUMBOCTH L|®.
TouHoCTHbIe XapakTepucTUKu LI®. [TorpemHOCTH U KaueCTBO 1[U(POBLIX ay/[M0- U BHUE0CUTHAJIOB.

— Oddekrel kBaHTOBaHUSI. OMMOKM KBaHTOBaHWS B pPeKypcuBHBIX LIdD. Metomel 60psObI €
HenuHeWHbIMU 3¢ dekTamMu B peKypcuBHbIX L[®. TouHOCTh U 3(hPeKTUBHOCTD 1[UPOBLIX BBIUKMCIEHUN C
coxpaHeHHeM 0CTaTKoB. OCcoOeHHOCTH TTOCTPOEHHS KaHA/IOB CJIEJKEHHS C UCI0/Ib30BaHueM 11D,

CornacoBaHa Ha noptane Ne 3707 18




— Cunte3 LI® no merogaM WHBApUAHTHOTO TipeoOpa30BaHUs HWMITY/IbCHOM XapaKTePUCTHKH,
oToOpakeHus guddepeHiranos, buimHelHOTO rpeobpa3oBanus, z-hopm.

— Metoabl uacTOTHBIX TMpeoOpa3oBanuil. OO6IMe uyacToTHBle mpeobpasoanus L@ 1o
Koncrantunuaucy. Ilpsamoit cuntes L[®. Metogsl cuHTe3a ¢unbtpoB ¢ KWX. Metos uacToTHOM
BbIOOpKU. MeToz; BpeMeHHBIX OKOH. KeTicTpasbHbINM aHa/inu3 ¥ romoMopdHasi 00paboTka ayZjrioCUTHAOB.

— OproroHasnbHasi M TeKcaroHajbHasi CTPYKTYpbl [JUCKpeTH3aluu wu300paxeHusi. OcoOble
JBYMEpHbIe TIOC/Ie[0BaTe/IbHOCTU. MHOrOMepHble CcHCTeMbl. ba3oBble oOmepaluM HCIO/b3yeMble B
MHOTOMEepPHBIX cUcTeMax. JIMHelHble 1 MHBAPUAHTHBIE K CIBUT'Y MHOTOMEPHbIE CUCTEMBI.

— /JIByMepHble OMepaTopbl «CKOJIb3SIILIEr0 CPeAHero», «JjarjiachiaHa», «Bblle/IeHUs] JIMHUM
(koHTYpOB) B M300paXkeHUN», «ABONHOTO AuddepeHLIMPOBaHNS», «Maopa3MepPHbIX 0OBEKTOB U3 IIyMOB
¥ (OHOB», «IIPOCTPAHCTBEHHBIX TPAJJUEHTOB B M300Pa’keHUM».

3.3 DK3aMeHaLIOHHbIEe BOIIPOCHI

— Yacte 1. AHanu3 xapakTepucTUK LM(poBbix (uabTpoB 1. [IuckpeTu3anusi U KBaHTOBaHUeE
curHanoB. ®OyHkuMa KBaHTOBaHMA. CBfI3b UMC/a ypOBHeM KBaHTOBaHMS N M paspsfHOCTH IIMHBI M.
[Mpumep ALII mapannensHoro gevictBus (ALIIT K1107TIB1). 2. Onpenenenue 1udpoBoro (GuibTpa.
CraloHapHOCTh, JIMHEWHOCTb, (U3MUecKas peaqu3yeMOCTb, YCTOMUMBOCTb. [Ipumepnl pa3sHOCTHBIX
ypaBHeHui. 3. ba3oBble orepani U CUrHAJbI, UCIIO/b3yeMble B LIM(POBLIX (UIbTpPax. AHa/TUTHYeCKast
3amMch TUCKPeTHOM mocsenoBarenbHocTH uepe3 EV — . TIpuBenute mpumep. 4. [Ipsmoe u obparHoe z-
nipeobpa3oBanus. CBoiicTBa MHeHOCTU. TeopeMa o 3ama3jbsiBaHuu. [Ipumeps! z-npeobpa3zoBanuii (EU,
EC, Kn), ux ¢wusnyeckas uHTepripetanus. 5. IIpuBecTd C J0Ka3aTe/JbCTBOM TeOpeMbl O CBepTKe
M0C/Ie[I0BaTeIbHOCTEN U TepeMHOXKeHHH T0C/efoBaTe/IbHOCTeN (KOoMIieKcHasi CBEpTKa). 6. BoiBecTu
BbIDOKeHUs1 paBeHCTBa [lapceBansi A7si AWCKPETHBIX CHTHAJIOB BO BpPeMeHHOW 0071acTd, 4aCcTOTHOU
obmact U B obnactu z-o6pa3oB. 7. HauanbHOe M KOHeUHOe 3HaueHUs T0C/e/loBaTebHOCTH, CyMMa
4JIeHOB Toc/1eioBaTelbHOCTH. [IpyBecTu npuMepsl. 8. PasHocTHOe ypaBHeHue JIL|®. ITapametps! JILD.
Anropyut™ (YHKLIMOHUPOBaHUS JM-HEMHOro Lu@posoro ¢unsrpa. 9. OcHOBHbIe (OpPMBI peanv3alyu
uudpoBbix ¢unbTpoB (LIP). CpaBHeHue peanusanyii LKpoBbIX (UAbTPoB. [ToKasaTh HWAEHTUYHOCTH
NpsIMOM M KaHOHWUeckol ¢opm peanusa-iuu JIL®. 10. OcHOBHble XapaKTePUCTUKHU JIMHEWHBIX
LUQPOBBIX (PUIBTPOB C MOCTOSTHHBIMM TapaMeTpaMu. BbiBeCTH BbIpakeHHe /sl CUCTEMHOM (DyHKLMU
VCXOAsl W3 Pa3HOCTHOTO ypaBHeHMs AJisg Lu@poBoro ¢uabtpa. 11. [IuckpeTHass cBépTKa. Popmysbl
JMCKpeTHOM CBEPTKU. [Ipumep BbIUMC/IEHUs JUCKPETHOM CBEPTKU C IMOMOILIbIO rpariyecKoro aaropurMa.
HNnvHa cBéptku. [IpuBesuTe mpUMep MCMOIb30BaHUS JWCKPETHOW CBEPTKU MPU BBIUMCIEHWU OTK/IMKA
uudpoBoro ¢uierpa. 12. YacToTHbIe XapaKTePUCTUKHU JIMHEMHBIX LUQPPOBbIX (puasTpoB. YacToTHas —
H(exp(jT)), ammutygHo-uactotHasi — A(ll), dbasouactorHas — (), rpynmnoBoe Bpems 3arna3abiBaHus — ([
). OcobeHHOCTH XapaKTepUCTUK (TVIaBHBI WHTEpPBa/l YacTOT, YETHOCTh, MEPUOAWYHOCTH). [Iprmepsi
yactoTHbIX xapaktepuctuk (H(exp(jiT)), A(0), 0(0)) mas ®HY. 13. TouHoCTHBIe xapakTepucTUku LID.
OO1riast XxapaKTepUCTHKA TOTperHocTel, Bo3HU-Kawmux B LId. Tlogxoapl K OIjeHKe TOTPEeNTHOCTeMH.
[TpuBesuTe TIpUMEp OLIEHKM TMOTpelHocTeli B BblOpaHHOM Bamu mudpoBom ¢uistpe. 14. Touku
BO3HMKHOBEHUSl TOTPeIHOCTeN TIpU OKpYIVIEHMM pe3ynbTaToB. Kak COCTaB/sitOTCSA  JIOKaabHbIe
cucTeMHble (QyHKUMHA? DOpMynbl [/l BBIYMC/IEHUS] TIOTPELIHOCTeld (JIOKanbHBIX U CyMMapHOM).
[TpuBepute mpumep. 15. Boruncaurens nepBoid pasHOCTH. CTPYKTypHasi cxeMa, CUCTeMHasi QyHKLUSI —
H(z), umnynbcHasi xapakreprctyika — h(nT), uactotHass — H(exp(jiT)), ammurygHo-uactotHas — A(l) u
(azouactotHass — [(0) xapakrepuctuku. [IpoxokJeHue uepe3 BLIUKMCIUTENb TEPBOM Pa3HOCTU IIyMa
kBaHTOBaHUs ALIIL. 16. Beruvcnurens BTopoi pasHocTy. CTpyKTypHasi cxema, cuctemMHasi pyHkuus — H(z
), umnynbcHas xapaktepuctuka — h(nT), uactotHass — H(exp(jiT)), ammiurtyaHo-uactotHas — A(l) u
(azouactotHasi — [(I) xapakrepuctuku. [IpoxoxkgeHue uepe3 BLIYUC/IUTENb BTOPOW Pa3HOCTH IIyma
kBaHTOBaHMsi AIIIl. VYkasaHue: uCIO/b30BaTh JaHHbIE MO0 BBHIYMCJIUTENO TE€PBOM pa3HocTU. 17.
HakannvBaromyii cymMMaTop C OrpaHAYeHHbIM BpeMeHeM CyMMupoBaHusi. CTpPyKTypHasi CxeMa,
cucrtemHas QyHkims — H(z), pasHoctHoe ypaBHeHue — y(nT), ummnynbcHass xapaktepuctvka — h(nT).
[Mpoxoxaenue myma ALl uepe3 LI®. 18. CrnaxuBaroiuii Guabtp. CTPyKTypHasi CxeMa, CUCTeMHasi
¢yHkuus — H(z), pasHoctHoe ypaBHeHue — y(nT), ummnynbcHasi xapakrepuctvka — h(nT), nepexogHas
xapakrepuctuka — g(nT). IIpoxoxaenue myma AIITT uepe3 LId. 19. YauBepcanbHasi 6a3oBast sueiika
(vuHTerpupytomii Bbixof). CTPyKTypHasi cxema, cucteMHasi pyHKLusi — H(z), pasHOCTHOe ypaBHeHue —
y(nT), umryabcHasi Xapaktepuctuka — h(nT). Ilpoxoxzaenue tyma ALIIT yepe3 LId. 20. Ommbkw,
BO3HHUKAIOIMe B IM(POBBIX PEeKyPCUBHBIX (UIBTPAX M3-3a KBAHTOBAHUS [JaH-HbIX. PacuéT ommbok rpu
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NpsIMOM Y KaHOHMYecKoW (opmax peanusaiuu LIP® mepBoro mopsiika 1o BepOSITHOCTHOMY IOZAXOZAY.
PekomeHzalMKM MO MCIO/Ib30BaHUIO MPSIMOM M KaHOHWYeCKoW (opm peanuzaiuu LIP®. 21. [udposoii
PEeKypCHBHBIA (PUIBTP TMEPBOro MOps/Ka C ONepaTopoM KBaHTOBaHUsI JlaHHBIX. Pe)XUMbI OKpYyI/IeHUs,
yceueHusi, yuéra ocTaTkoB. CpaBHeHHe peanu3aluii Mexzay coboll ¥ C [JUCKPeTHbIM (QUIBTPOM.
[TpepenbHble LUKl (MpuBeguTe npumep). Yacte II. CuHTe3 1dpoBbix GuUabTpoB 22. OCHOBHBIE 3Talbl
MIPOEKTHPOBaHUsl LUPPOBBIX (UIbTPoB. CHpPOEKTUPYHTE CI/IaKW-BaroLui (UIBTD MEepBOro MopsijKa
METOZIOM MHBapHaHTHOTO TpeoOpa30BaHUs WMITY/IBCHOM XapaKTepUCTHKH. 23. MeTos WHBAapHMAaHTHOTO
npeoOpa3oBaHUsl UMITY/IbCHOW XapaKTepucTHKU. [IpuMep cuHTe3a LudpoBoro pe3oHaropa. Hymu u
nomoca H(z). 24. Metog otobpakenus guddepennuanoB. Hemocratku metoga. Ilpumep cuHTe3a
1[UGPOBOTO  peXkeKTopHOTO ¢unbrpa. 25. Meton OunuHeiHoro rmpeo6paszoBanus (BJIIT). Ces3b
aHa/IOTOBbIX U LMQPoBbIX 4YacToT. [Ipumep cuHTe3a Lu@poBoro uHTerparopa. 26. Metop cuHTe3a
LM(POBLIX (PUIBTPOB C UCMOIb30BaHUEM Z-(hopM. [I0OCTOMHCTBA M HeJOCTaTKu MeToza. 27. UacToTHble
npeobpa3oBanus o Koncrantuaugucy (PHY ®HY1, ®HUY ®BY, ®HY T1d, ®HY PD). 28. MeTop
cuHTe3a LU(POBbIX (UIBTPOB C MCMO/Nb30BAaHHEM BpeMeHHbIX OKOH. OkHa [lupuxie, XeMMMHHra,
Bapmierra, XanHa, bkmana, Kaiizepa. CpaBHHTe XapaKTepUCTHUKH JAHHBIX OKOH Mexay coboit. YacTb
II1. IIndporasi obpaboTka nzobpakenuii (LION) 29. ba3oBbie omnepaiyd U CUTHAJIbI, UCTIOb3yeMble TIPU
obpabotke m3o006pakenuii. 30. JIMHeiiHbIe W MHBapUaHTHBbIE K CIBUTY CHUCTeMbl [U(poBoM 00paboTKU
nu3zobpakenui (LJOU). TIpumepbl JMHEMHBIX W HeNMHEWHBIX, WHBAPUAHTHBIX W HEWHBAPMAHTHBIX K
capury cuctem LIOW. 31. AnropuTm [IByMepHOW uHeWHOUM (uiibTpaiiuu. Pa3sHOCTHOe ypaBHeHUe —
y(n1,n2), umMnynbcHasi XxapakTtepuctuka — h(nl,n2), cucremHas ynkums — H(z1,z2). 32. CTpyKTypHas
CXema JIByMepHOTO HepeKypcuBHOro ¢unbtpa. 33. Haubonmee pacrnpocTpaHeHHbIE THITbI MAacOK U
COOTBETCTByIOIIMe UM 00paboTrku. 34. VIHTepBaibHOE WHTETPUPOBaHHWE B CHUCTeMaX LM(POBOI
00paboTku n300pakeHwid. 35. MHTepBanbHOE AuddepeHIMpoBaHre B crcTeMax 1M(MPoOBOM 00paboTKH
n3obpakenuid. 36. PekypcuBHass o00paboTka wu300pakeHHIi B HEOPTOTOHANMbHBIX (HAK/IOHHBIX)
HarpaBeHussX. [IpuMepbl IOCTPOeHUs] PeKYPCUBHBIX arepTyp. 37. PanroBasi 06paboTka 1n300pakKeHHi.
Menvanublii ¢unbTp. 38. OZHOMEpHBIM 3KCTPEMasbHbIM (DUALTD [/l BbIJe/IeHWs Majaopa3MepHOro
obvekta u3 ¢Qona. 39. [IByMepHBI 3KCTpeMasbHBIM (GWIBTP C arepTypoll 7*7 nans Bbige/eHus
Majiopa3MepHOro obmekta u3 (oHa (Bap. 1 — MO MMHUMYM IIepPBbIX pa3HocTelt). 40. [IByMepHbIi
9KCTpeMaJTbHBIN (UIBTP C arepTypou 7*7 /sl BhiZie/IeHHUsT Majiopa3MepHOro oobekta u3 ¢oHa (Bap. 2 —
10 MUHMMYMY CUTHaJsa).

3.4 TeMBbI KOHTPO/IbHBIX PadoT
— JIuCKpeTHbIe CHTHa/lIbl U CHUCTeMbl Z-TipeoOpa3oBaHWe AHaIW3 JIMHEWHBIX CTal[iOHAPHBIX
cucteM IIpumepsl pacuera xapaktepuctuk LD VccinemoBaHve TOYHOCTHBIX XapakKTepucTtuk LId
OcBoenue metoioB cuHTe3a LI® OcHOBBI LMhPOBOTO MpecTaB/ieHust n300paxeHuit [IpocTpaHCTBeHHBIE
MEeTO/IbI YyYLlIeHUs] U300paXkeHui

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHUst W pelieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIAYIOIIHe
MarepuaIbl:
— MeTOoAuYeCKHWe MaTepuasbl, OMNpejessIoe TpPOLeAypbl OLIEHMBAHUS 3HAaHWW, YMEHHH,
HAaBBIKOB M (W) ONbITa [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tamnbl (OP-MUPOBaHWS KOMITETEHIHH,
corziacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas iuTEeparypa

1. Kypsunii M.M. Liudposass obpaboTka curHanoB: YueOHoe rocobue Ajsi By30B C rpudpom
YMO. — Tomck: TYCYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 3k3. (aun (5), cuzl (3), cus5 (2
), aya (50)). (Hamnuue B 6ubmioreke TYCYP - 58 3k3.)

2. ludpoBoe TeneBUjeHUe B BUAeOHMH(OPMAI[MOHHBIX cUcTeMaX: MoHorpadus / A.I. WibuH,
I'I. KazaHnues, A.I. KocreBuu, M.U. Kypsiunii, I.H. IlycteiHckuii, B.A.lllanumoB. — Tomck: TYCYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 3k3. (ann (5), cusl (3), cus5 (2), ayn (40)). (Hanuuue B
oubmmoreke TYCYP - 50 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa
1. Ludposas obpabotka curHanos: Ilep. ¢ anrn. / A.B. Onmenreiiv, P.B. [Iladep; mep.: C.A.
Kyneiios; pen. niep.: A.C. HenaiueB. — M.: TexHocdepa, 2006. — 855 c. — 70 3k3. (aHn (8), cu3zl (1), cu35
(1), ayn (60)). (Hamuue B 6ubmoreke TYCYP - 70 3k3.)
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2. IludpoBas obpaboTtka m3zobpaxenwii: mep. ¢ anmi. / P.C. T'oHcanec, P.O. Byxc; mep. IT.A.
Youma. — M.: TexHocdepa, 2005. — 1070 c. =— ISBN 5-94836-028-8. — 11 3k3. (ann (3), cu3l (1), cus5 (1
), ayn (6)). (Hanmure B 6ubmmoreke TYCYP - 11 3K3.)

3. Iudporas obpaboTka nzobpakeruii B cpene MATLAB: Ilep. c anrm. / P. ToHcanec, P. Byzgc,
C. DanuHc; nep. : B.B. UenbnkoB. — M.: TexHocdepa, 2006. — 615 c¢. — ISBN 5-94836092-X. — 30 3k3.
(ann (5), cusl (1), cus5 (1), ayn (23)). (Hamuume B 6ubmoreke TYCYP - 30 9K3.)

4.3. YueGHO-MeTOAHUECKOE [T0CO0He U MPOrpaMMHoOe ofecrieueHme
1. Kypsunii M.J. Ludposasi 06paboTka curHanoB: YuebHoe MeToguueckoe rmocobue. — Tomck:

TYCYP, Kadezapa TY, 2012. — 73 C. [ D/1eKTpOHHBIM pecypc, JIOCTYT
http://tu.tusur.ru/upload/posobia/k10.doc CBOOOHBIH]. [ DneKTpOHHBIN pecypcl. -
http://tu.tusur.ru/upload/posobia/k10.doc

2. Kypsumit M.JM. IludpoBas obGpaboTka curHanoB: JlabopaTopHbIi TPakTUKyM. — TOMCK:
TYCYP, Kadezapa TY, 2012. — 79 C. [ D/1eKTpOHHBIM pecypc, JIOCTYyT
http://tu.tusur.ru/upload/posobia/k9.doc CBOOOHBIH]. [DneKTpoHHBIN pecypcl. -

http://tu.tusur.ru/upload/posobia/k9.doc

3. Kocresuu A.I, Kypsumii M.M. 1000 3azau mo 1mu¢poBoii 06pabOTKe CHUrHaIOB M
nzobpakenuii. — Tomck: TYCYP, kadempa TV, 2012. — 202 c. [DneKTpoHHBIA pecypc, [JOCTyM
http://tu.tusur.ru/upload/posobia/k3.doc CBOOOHBIH]. [DneKTpoHHBIN pecypcl. -
http://tu.tusur.ru/upload/posobia/k3.doc

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MOUCKOBbIE€ CUCTEMBI
1. He TpeOyetcs
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