MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
Indposas 06padoTka curHaI0B

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku (cneruanbHocTh): 11.03.01 Paguorexnnka

HanpasnenHocts (npoduns): PaguorexHudeckue cpeacTBa mnepegayd, npueMa u  o0padoTKH
CHUTHAJIOB

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: P3U, Kadeapa paagnodieKTpPOHUKH M 32U ThI HH(pOpMaLuK

Kypc: 3

Cemectp: 5

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 5 cemectp Bcero Ennauner
1 Jleknuu 32 32 4acoB
2 [IpakTryeckue 3aHATHA 32 32 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 80 80 4acoB
5 CamocTosiTenpHas paboTa 64 64 4acoB
6 Bcero (6e3 ax3amena) 144 144 4acoB
7 OO0m1as Tpy10eMKOCTh 144 144 JacoB
4.0 4.0 3.E

3auer: 5 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokon Ne 40 ot «12 » 4 2017 1
JIUCT COTTTACOBAHUN

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctr) 11.03.01 Pagnorexnuka, yrBepxaeHHoro 06 mapta 2015 roma, paccMoTpeHa U yTBEpKIeHa Ha 3ace -
JTaHUU Kapenpsl «  » 20 ropa, npotokon Ne

Pazpabotunku:
noueHt kad. TY M. U. Kypstunii

CT. Hay4HBIH COTPYAHUK Kadenpa
TeneBuseHus u ynpasienus (TY) A. T. KocteBuu

3aBeayromumii odecreunBaronieii kad.
TY T. P.T'a3u3oB

Pabouast mporpamMma corsiacoBana ¢ (pakyabTeTOM, MPOGMINPYIONIEH U BBITyCKaIOIIeH Kadeapamu
HAaIpaBJICHUs MOJrOTOBKH (CIIEUATBHOCTH).

Hexan PT® K. YO. IlonoBa
3aBeayoNHii BRITYCKAIOMICH Kad.

P31 A. C. 3agopun
OKCIIepTHI:

noueHT Kadenpa treneBunenus u
ynpasienus (TY) A. H. bynnakos

noueHT Kadeapa TenekoMMyHUKAITHHA
1 ocHoB panuotexHuku (TOP) C. U. boromosnos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3ydyenue ocHOB dyHIaMeHTAIbHON Teopuu mudpoBoi oopadbotku curHanos (LIOC) B yactu 6a-
30BBIX MeTO/10B M ayiroputMoB 11OC, MHBapHAHTHBIX OTHOCHUTENILHO (PU3UUECKOW NMPHUPOIBI CUTHAJA, U
BKJIIOYAIOIIMX B c€0sl: MaTeMaTHYeCKOe OMKMCaHue (MaTeMaTHUYEeCKUE MOJIEIH ) IMHEHHBIX TUCKPETHBIX CH-
creM (JIZIC) u qUCKpeTHBIX CUTHAJIOB, BKIIIOYAs AUCKPETHOE U ObIcTpoe npeodpazoBanue Oypoe (AI1D u
BI1®).

1.2. 3ajaun AMCUMILINHBI
— OcHoBHbIE 3Tarnbl TpoekTHpoBanus MUGpoBbIX GuibTpoB (LID); cuaTe3 M anamu3 D u ux
MaTeMaTHYeCKOe OMMCAHKE B BUJE CTPYKTYP; OLIEHKY IIyMOB KBaHToBaHUs B LD ¢ ¢pukcupoBaHHOM TOU-
koit (DT); mpuHIUIBI TOCTPOCHHUSI MHOTOCKOPOCTHBIX cructeM L[OC. M3ydeHne cCOBpEeMEHHBIX CPE/ICTB
KOMITBIOTEPHOI'0 MOJIENINPOBaHUs 0a30BbIX METO/10B U anroputmos LIOC.

2. MecTto mucuuniuebl B ctpykrype OIIOII
Jucuuminna «udposas o6pabotka curnanos» (b1.B.0/1.4) otHocuTCs k 610Ky 1 (BapuaTuBHas
4acTh).
[TpenmecTBYOIKUMH TUCHMITIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SIBISIOTCS CIETYIO-
e JUCIUILTUHBL: PaqnoTeXHu4eckne ey U CUTHAIIBL.
[Tocnenyromumu qucuuuiMHamMu sBisitotest: Lndpobie yeTpoiicTBa 1 MUKPOIIPOLIECCOPBHI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

—  OIIK-6 ciocoOHOCTH OCYIIECTBIATH IMMOMCK, XpaHEeHUe, 00paboTKy M aHaIN3 HH(POPMALIUN U3
pa3IMYHBbIX UCTOYHUKOB U 0a3 JaHHBIX, IPEJICTABIATh €€ B TpeOyeMoM (opmare ¢ UCIOIb30BaHUEM HH -
(OpMaLIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHUA;

— TIK-6 roTOBHOCTBIO BBITIOIHATH PacueT U MPOSKTHPOBAHUE JETAJICH, Y3JI0B U YCTPONCTB pa-
JUOTEXHUUYECKUX CUCTEM B COOTBETCTBUU C TEXHMUYECKHUM 3aJaHUEM C HCIIOJIB30BAHUEM CPENICTB aBTOMA-
TU3aLUU TPOEKTUPOBAHUS;

B pesynbrare usydeHus JUCUUILUIMHBI CTYAEHT JOJDKEH:

— 3HaTh - METOJbl MaTeMaTHYECKOro OMHUCAHUS JIMHEWHBIX JHUCKPETHBIX CHUCTEM; - OCHOBHBIE
ATanbl MPOEKTUPOBAHUS UPPOBBIX QUIBTPOB; - OCHOBHBIE METOJbl CUHTE3a M aHaIN3a YaCTOTHO-U30U -
paTesbHBIX HUPPOBBIX (MIBTPOB; - METOJbl MaTEMAaTHYECKOTO ONMUCAHUS LU(PPOBBIX (UIBTPOB B BUIE
CTPYKTYpBI; - METOJl MaTeMaTHYeCKOro OMHCAHMS JAUCKPETHBIX CUTHAJIOB C IMOMOIIbIO JUCKPETHOTO
npeoOpazo-Banusg @ypee (I1D); - anroputm OpicTporo npeodpazoBanus Pypse (BIID) Kymu-Teroku; -
MIPUHIIMIIBI OLIEHKH IIYMOB KBaHTOBAaHUS B HU(POBBIX GMIBTPAX ¢ (PUKCUPOBAHHON TOYKOM; - MIPUHIIMIIBI
IIOCTPOEHUS CUCTEM OJTHOKPATHOW MHTEPIIONISALUHU U IeLUMAIIH;

—  yMeTb - OOBACHATh MaTeMaTHYECKOE OMMCAHUE JTUHEWHBIX TUCKPETHBIX CUCTEM B BHJIE aJlrO-
PUTMOB; - BBINOJHATh KOMIBIOTEPHOE MOAEIUPOBAHUE JIMHEHHBIX AMCKPETHBIX CHUCTEM Ha OCHOBE MX
MaTe-MaTMUeCKOro OIWCaHus; - 3ajaBaTb TPeOOBAaHMA K YACTOTHBIM XapaKTepUCTHKaM LU(POBBIX
¢uIbTpOB; - 060CHOBBIBATH BhIOOP THNA LudpoBoro Guiastpa, KUX mmu BUX (c koHeuHoii mim 6ecko-
HEYHOM MMITYJIbCHOM XapaKTepUCTHKOMN); - CUHTE3UpoBaTh HU(POBON (GUIBTP M aHAJIM3UPOBATh €ro Xa-
PaKTEPUCTUKU CPEACTBAMH KOMITBIO-TEPHOTO MOJICIMPOBAHUS; - 0OOCHOBBIBATh BBIOOpP CTPYKTYPHI LU} -
pOBOrO (DUIIBTPA; - BBINOIHITH KOMIBIOTEPHOE MOJIEIUPOBAHUE CTPYKTYpPbl HUGPPOBOTro GUiIbTpa; - BbI-
gucyaTh A1 nuckpeTHoro curxana ¢ moMoupo aroputMos bIID cpeactsaMu KOMIBIOTEP-HOTO MOJE -
JUPOBAHUS; - OOBSACHATH MPUHIUIIBI TIOCTPOEHUSI CUCTEM OJTHOKPATHOM MHTEPIIONSALNY U ISIUMAIUH.

— BJAaJeThb - HaBbIKAMHM COCTABJICHUS MAaTeMaTHYECKUX MOJENIEH JIMHEHHBIX AUCKPETHBIX CH-
CTEM U JUC-KPETHBIX CUTHAJIOB; - HaBbIKAMHM KOMIIBIOTEPHOI'O MOJEIMPOBAHMS JIMHEWHBIX TUCKPETHBIX
CHCTEM; - HaBbIKAMU KOMIIBIOTEPHOT'O MPOEKTUPOBAHUS LUPPOBBIX (PUIBTPOB; - HABBIKAMU KOMIIBIOTEP-
Horo Berunciienus JII11® na ocnore BITD.

4. O0beM TMCHUIIMHBI U BHAbI Y4e0HOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI coCTaBseT 4.0 3a4eTHRIX €AWHUIIBI U MIPEJICTABICHA B Ta0JIH -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl

5 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 80 80
Jlexknuu 32 32
[IpakTuyeckue 3aHATUS 32 32
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 64 64
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 18 18
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 20 20
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 26 26
Bcero (0e3 ax3amena) 144 144
OO61mas Tpy10eMKOCTh 4 144 144
3auetHble EauHuIb 4.0 4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHSATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

x = g
2]
S &8 | ¢
s | & 5 =% Z&
= o Y = S5 5 5
HazBanus pa3aenoB TUCHUIUIMHBL % % a % g § § %
= 5 g & g 0 2 E
IR R EET IR 1
< ] S
EE 0 ;
@)
5 cemecTp
1 Beenenwne. LludpoBbie nenu u CUTHAIEI. 4 4 0 3 11 | OIIK-6, IIK-6
2 JluckpetHoe nipeoOpaszoBanue Dypbe 4 4 3 11 |OIIK-6, IIK-6
(ATId).Z-npeobpazoBanue. Beiipiet-
npeoOpa3oBaHUe.
3 XapaKTepuCTUKH JIMHEHHBIX ITU(POBBIX 4 4 4 6 18 | OIIK-6, ITIK-6
¢ubTpoB (LID) ¢ moCTOSHHBIMY Mapa-
MeTpaMu.
4 Henuneitnsie 3¢ dextsl B LID. 3 11 | OIIK-6, IIK-6
5 Cunre3 H® ans o6paboTku ogHOMED- 11 23 OIIK-6, IIK-6
HBIX JTAaHHBIX.
6 UacToTHbIe peoOpa3oBaHusl, IPHUMEHS - 4 4 0 8 16 |OIIK-6, IIK-6
eMble npu cuHrese L.
7 IlpencraBienue u npeodbpa3zoBaHue 4 4 4 15 27 | OIIK-6, IIK-6
JIBYMEPHBIX CUTHAJIOB.
8 JIBymMepHbIe JTUHEHHBIE (PUIIBTPHI. 4 4 4 15 27 | OIIK-6, IIK-6
Hroro 3a cemectp 32 32 16 64 144
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Hrtoro

32 32 16 64

144

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
Coneprxanue pa3aesioB TUCIHUILIHH (110 JIEKITUSAM) TPUBEACHO B TadmuIe 5.2.
Tabmuma 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKITUSIM)

Hazsanns pas3acioB

CO,Zle)KaHI/IC pa3aciioB IUCHUILIUHEI 110
JICKIHUAM

TpynoeMKocTsb,

9

dopmupyembie
KOMIIETEHIINU

5 cemecTp

1 Beenenue. [ludposie nenu u
CUTHAJIEL.

[udposeie curaanbl. AHanoro-mudpo-
BbIe U I (po-aHaTOroBhIe Tpeodpa3oBa-
tenu. [ludpoBsie cuctemMpl 00pabOTKH
curHasuos. Poib u MecTo pedeBbIxX (3BYKO-
BBIX) U BU/ICOTEXHOJIOTUI B COBPEMEH-
HOM mupe. Pusndeckoe copepxKaHue -
HOMEPHBIX U IBYyMEPHBIX CUTHAJIOB.
KBanToBanme u auckpernsanus. OueHka
KadecTBa Hu(ppoBbIX curHayoB. Lludpo-
BOM aHAJIN3 CIIEKTPATBHBIX U BPEMEHHBIX
XapaKTEePUCTUK CUTHAJIOB.

N

Htoro

OIIK-6,
[1IK-6

2 JluckpeTHOE TIpeoOpa3oBaHue

BeliBner-npeobpaszoBanue.

Oypse (AI1D).Z-npeobdpazoBanue.

OproroHansHbIE IPEOOPa30BaAHNUS CUTHA-
JIOB ¥ QJITOPUTMBI UX OBICTPOTO BBIYHCIIC-
Hud. Beruucnenue cnexktpo Oypre s
JIMCKPETHBIX CUTHAJIOB. CBOMCTBA CITEK-
TPOB TUCKPETHBIX cUTHANOB. [Ipeobpa3o-
BaHue ®ypbe — METO1 OPTOTOHATIBHOTO
npeoOpaszoBanus. Beibop 6a3uca — Kito-
yeBasi npoOsieMa Mpy pelieHuy IpuKIiIa-
HBIX 3a7a4. OpTOroHaJIbHOE KOCUHYCHOE
npeoOpazoBaHue, CBOMCTBA, 00JIaCTH
npuMeHeHus. [lonsTre o BelBieT-npeos-
pazoBaHUsIX.

HUroro

OIIK-6,
[1IK-6

3 XapaKTepuCTUKH JIMHEHHBIX

uudpoBsix GuneTpos (D) ¢
TIOCTOSIHHBIMU TTapaMETPaMH.

Anroputmsbl GYHKIITMOHUPOBaHUA U Gop-
MbI peanuszanuu JuHeiHbx L{d. Cucrem-
Has (repearouHas) GyHKIUS GribTpa B
z-popme. VIMiynbCcHast ¥ mepexoHast xa-
pakrepuctuku. /{uckpernas cseprka. Ya-
crotHble xapakrepuctuku L{D. I'pynro-
BO€ BpeMs 3ana3blBaHMsl. YCTOMUNBOCTD
L[®. TounoctHsle xapakrepuctuku L{D.
[TorpemHocT 1 kKa4yecTBO UGPPOBHIX
ay/mo- U BUJICOCUTHAJIOB.

Hroro

OIIK-6,
[1IK-6

4 Henuneitnsle 3¢ ¢pextsl B L.

OddexTor kBanTOBaHUA. OMIMOKHA KBaH-
TOBaHUsA B peKypcuBHbIX L{D. MeTozs!
060pbObI C HETMHENHBIMU P PeKTaMu B

OIIK-6,
[1IK-6
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pekypcuBHbIX L{®. TounocTs u 3¢ dek-
TUBHOCTH IIU(PPOBBIX BEIUUCICHHUIN C
coxpaHeHueM ocTaTkoB. OcoOEeHHOCTH
MTOCTPOCHUS KAHAJIOB CJICKEHHUS C HC-
mojb30BaHueM 1{D.

HUroro

5 Cunte3 LL® nns 06paboTku
OJHOMCPHBIX JaHHBIX.

Cunte3 LI® no meroaMm HHBApUAHTHOTO
peoOpa3oBaHusl UMITYJIbCHOM XapakTe-
PHUCTUKH, OTOOpakeHus TudepeHima-
JI0B, OMJIMHENWHOTO MpeoOpa3oBaHus, z-

dopm.

HUroro

OIIK-6,
[IK-6

6 YacroTHble npeoOpa3oBaHus,
npuMeHsieMble npu cuHTese [[D.

MeTozpl 4acTOTHBIX IPeoOpa3oBaHUIl.
OO6mue yactoTHBIE TpeoOpa3zoBanus LD
o Koncrantuaunucy. Ipsimoit cunres
[[®. MeTonas! cunaTe3a ¢punbTpoB ¢ KMX.
Merton yacToTHOM BEIOOpKU. MeTon Bpe-
MEHHBIX OKOH. KencTpanbHblil aHaIU3 U
romomMopdHas 00paboTKa ayauoCHrHa-
JIOB.

HUroro

OIIK-6,
I1IK-6

7 Ilpencrasienue u npeodbpa3zoBaHue
JIByMEPHBIX CUTHAJIOB.

OpToroHanbpHas U TeKcaroHajabHasi CTPYK-
TYpPBI JUCKPETU3ANH H300paKEHUSI.
OcoObie TByMEpHBIE TOCTIEI0BATEIHHO-
ctu. MHOromepHseie cucremsl. bazoBsie
Omnepaury UCIOJIb3yeMbIE B MHOTOMEP-
HbIX cucTteMmax. JInHeliHble 1 THBApUAHT-
HBIE K CIBUTY MHOTOMEPHBIE CUCTEMBI.

HUroro

OIIK-6,
[1IK-6

8 JIBymMepHbIe THHEHHBIE (PUITBTPHI.

JIByMEpHBIE OIIEPaTOPBI «CKOMB3SAIIETO
CpEIHETOY, «JIariacuaHay, «BbIIeICHUS
JTUHUN (KOHTYPOB) B H300paKECHUNY,
«I1BOItHOTO Au(HepeHInPOBaHUM», «Ma-
JIOpa3MEepHBIX 0OBEKTOB U3 IIYMOB U (o-
HOBY, «IIPOCTPAHCTBEHHBIX TPAJAUECHTOB B
M300paKEHUI.

Htoro

4

OIIK-6,
I1IK-6

Hroro 3a cemectp

32

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)

U o0ecrnieynBaeMbIMHU (MOCJIETYIOIIUMHU) TUCHUIIIMHAMHA

Pazgensl qUCIUILUIMHBI U MCKIUCHUIITIMHAPHBIC CBA3HU C O6CCHC‘-II/IB8.IOH_II/IMI/I (HpC,Z[LI,Z[yIJ_[I/IMI/I) u

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.

Tabmuna 5.3 - Pasgensl AUCUUIUIMHBL U

MCKJIUCHUIIIIMHAPHBIC CBA3U

HaunmeHnoBanme JUCITUITIINH

Ne paznenoB qaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO

HU3YUCHUC O6€C1’I€‘II/IBaIOH_[I/IX H 00ecIieunBaeMbIX JUCHUITIINH

1

2 3 4 5

6

7

8

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

1 Pagnorexuuueckue enu u
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CHUI'HAJIbI

[Tocnenyromue TUCHUIIITUHBL

1 Hudpossie ycTpoicTBa U MH-
KpPOIIPOLIECCOPBI

+ + - +

5.4. CooTBeTCcTBHE KOMIIETEHI M, (POPMHPYEMBIX IPH U3YYEeHHUH JMCIHUILIMHbI, 1 BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUUIUIMHBI, U BHJIOB 3aHATUN
MpeJcTaBiIeHo B Tabmmie 5.4
Tabmuua 5.4 — CooTBETCTBHE KOMITETEHIINI U BUJOB 3aHATUH, (HOPMUPYEMBIX MPU U3YUYEHUU TUCIUILIH -

HEBI
Bunwl 3ansatui
= ~ X
- : 2
= & 2 s
S| o Q aQ,
t:( < <
i A = 3
() = © QL o
5 = = =3 = DopMBbI KOHTPOJIS
= 2 X as =
= o 8 ) =
S = 5 [ &
~ S s S
E Q. =
% o) Q
< [t} )
5 - %
@)
OIIK-6 + + + + KonTpomarHnas pabora, Jk3a-
MeH, 3amura otdera, Onpoc
Ha 3aHATHIX, TecT
I1K-6 + + + + KontponrsHnas pabora, Jk3a-
MeH, 3amura otuera, Onpoc
Ha 3aHITHIX, TecT
6. IuTepakTUBHBIE MeTOABI U (OPMbI OPraHU3ALHUN 00yUEHH S
He npenycmorpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7. 1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z £
2 > 5
Z Q=
0]
Hazpanus paszzuesnos HaumenoBanue nabopaTtopHbIix padboT z 7 &5
o S E
X 8 =
a o g
= S
5 cemecTp
3 XapakTepuCTUKH JTUHEWHBIX AHanm3 XapaKTepuCTUK UPPOBBIX 4 OIIK-6,
udpoBeix GubTpoB (LID) ¢ (GbuabTPOB 1151 00pabOTKH OHO-MEPHBIX ITK-6
MMOCTOSTHHBIMHU TTapaMeTpaMHu. CUTHAJIOB
Hroro
5 Cuntes D qst o6paboTku Cunre3 nudpoBbIX GUIBTPOB AJist 00pa- OIIK-6,
OJTHOMEPHBIX TAHHBIX. OOTKM OTHOMEPHBIX CUTHAIIOB [1K-6
Hroro
7 llpencraBnenue u nmpeodpazoBanue |[IpeacraBneHue u nmpeodpa3oBaHue JBY- OIIK-6,
JIBYMEPHBIX CUTHAJIOB. MEPHBIX CUTHAJIOB [1K-6
Hroro 4
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8 JIBymMepHbIe JIMHEHHBIC (DUITBTPHI. [udposas 06paboTKa TByMEPHBIX CUTHA- 4 OIIK-6,
JI0B [1IK-6
Hroro
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIEeHO B Tabmmie 8.1.
Tabmuua 8. 1 — HameHoBaHUe MPaKTUYECKUX 3aHATHI (CEMUHAPOB)
3 z§
s | 33
HanmMeHoBaHME NIPAKTUUECKUX 3aHATUN = > O
HasBannus pasnenos zF =
(cemunHapoB) 2 g 2
=3 g =
Y 9 2
= S
5 cemecTp
1 Brenenue. Lludpossie enu u JIuCKpeTHbIE CUTHAIIBI U CUCTEMBI 4 OIIK-6,
CUTHAJIbI. Hroro 4 [IK-6
2 JluckpeTHoe mpeoOpa3oBaHue Z-npeoOpa3zoBaHue 4 OIIK-6,
@bee (AI1d).Z-npeobpazoBaHue. Wroro 4 [TK-6
BeiiBner-npeoOpazoBanue.
3 XapaKkTepuCTUKH JIMHEHHBIX AHanu3 TUHEUHBIX CTAIMOHAPHBIX CH- 4 OIIK-6,
uudpoBsix GuiasTpoB (LD) ¢ CTEM [1IK-6
MIOCTOSIHHBIMHU MTapaMeTpaMHu. Wroro 4
4 Henuneitnsle a3p¢pextsl B L{D. [Ipumepsl pacuera xapakrepuctuk L{D 4 OIIK-6,
Hroro 4 IIK-6
5 Cuntes LD qist o6paboTkm HccnenoBanne TOUHOCTHBIX XapaKTEPHU- 4 OIIK-6,
OJTHOMEPHBIX JTaHHBIX. ctuk L{D [1IK-6
Hroro 4
6 YacTtoTHbIle MpeoOpa3oBaHus, OcBoenue MeTonoB cunre3a LD 4 OIIK-6,
npuMeHsieMble pu cuarese [[O. Hroro 4 [IK-6
7 TlpencraBnenue u npeodpazoBanue | OCHOBBI MUGPOBOTO MPEACTABICHHS 4 OIIK-6,
JBYMEPHBIX CUTHAJIOB. n300pakeHUH [1IK-6
Hroro
8 JIByMepHbIe THHEHHBIC (PUITBTPHI. [IpocTpaHCTBEHHBIE METOABI YIyYIICHUS OIIK-6,
M300paxeHH [TK-6
Hroro 4
Hroro 3a cemectp 32

9. CamocrosiTesibHAs1 padoTa

Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

Tabymite 9.1.

Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

Ha3zBanus paznenos

Bunrr camoctosaTensHON
paboThI

nn

TpynoeMkocTsb,
q
dopMuUpyeMbIe

KOMIIETEHI]

DopMBI KOHTPOJIS
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5 cemecTp

1 Beenenue. Lludposeie | IloaroroBka k npaxtuye- 2 |OIIK-6, |KouTpoabHas pabora,
LIETTA ¥ CUTHAJIBI. CKHM 3aHSITHSIM, CEMHHA- T1IK-6 Onpoc Ha 3anatusx, Tecr,
pam DK3aMeH
[TpopaboTka TeKIHOHHOTO 1
MaTepuaia
Hroro
2 JIuckpetHoe [ToaroroBka kK mpakTuue- 2 |OIIK-6, | KonuTtpomwsHas paborta,
npeoOpazoBanue Oypbe | CKUM 3aHATHUSM, CEMHHA- [TK-6 Ompoc Ha 3ansTusx, Tecr,
(ATID).Z- pam DK3aMeH
h§ BaHMUE.
BpevOGp a30BaHNC [IpopaboTka JIEKIIMOHHOTO 1
CHBJICT- Marepuana
npeoOpa3oBaHHe.
Hroro
3 XapakTepucTuku IToaroroBka K mpaxkTuye- 2 |OIIK-6, |3ammura oTuera,
JMHEUHBIX HU(POBBIX CKHUM 3aHATUSAM, CEMHUHA- [1K-6 KonrtponpHnas pabora,
¢uibTpoB (LID) ¢ pam Omnpoc Ha 3anaTHIX, Tecr,
MTOCTOSTHHBIMH K3aMCH
0CTO [IpopaboTka ITeKIIHOHHOTO 1 Jksame
napaMmeTpamu.
pametp Matepuana
OdopmiieHre 0TYETOB TIO 3
naboparopHbeIM paboTam
Utoro 6
4 Henuneitnsle a3gpdextsl |Iloaroroska k nmpakruye- 2 |OIIK-6, |KouTpoabHas pabora,
B L{D. CKHMM 3aHSITHSIM, CEMHUHA- T1IK-6 Omnpoc Ha 3ansTuUsAX, Tecr,
pam DK3aMeH
[TpopaboTka JIEKIIMOHHOTO 1
MaTepuana
Utoro 3
5 Cunre3 D s [ToaroroBka k mpakTuue- 5 OIIK-6, |3ammuTa oTuera,
00pabOTKU OJJHOMEPHBIX | CKUM 3aHSATHUSM, CEMHHA- [IK-6 KonrtponrHhas pabora,
JTAHHBIX. pam Omnpoc Ha 3ansTuUsX, Tecr,
[IpopaboTka JIeKIIHOHHOTO 1 Jk3aMeH
MaTepuana
OdopmiteHre 0TIETOB 1O 5
JabopaToOpHBIM paboTam
Hroro 11
6 YacTtoTHbIE [ToaroroBka k mpakThye- 3 OIIK-6, |KonTtponbHas pabora,
npeoOpa3oBaHus, CKHM 3aHATUSAM, CEMHHA- [IK-6 Omnpoc Ha 3ansTuUsX, Tecr,
MIPUMEHSIEMBIE TTPU pam DK3aMeH
currese L. [IpopaboTka TeKIHOHHOTO 5
Matepuaia
HUtoro 8
7 llpeacraBneHue u [ToaroroBka k mpakTuye- 5 OIIK-6, 3amuTa oT4eTa,
npeodpa3oBaHue CKMM 3aHATUSAM, CEMMHA- I1IK-6 KonrtposnpHas padora,
JIByMEPHBIX CUTHAJIOB. pam Omnpoc Ha 3ansaTusx, Tecr,
[IpopaboTka JTeKIIHOHHOTO 5 Jk3amen
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Marepuaia

OdopmieHre 0TYETOB TI0 5
J1abopaToOpHBIM paboTam
Hroro 15
8 IlBymepHsble nuHeiiHble | [loaroroBka k nmpaktude- 5 |OIIK-6, |3amura oTuera,
(UIBTPBHL. CKMM 3aHATHSAM, CEMHUHA- [1K-6 KonrtponpHnas pabora,
pam Omnpoc Ha 3anaTHIX, Tecr,
[TpopaboTka JIEKITMOHHOTO 5 Oksamen
MaTepuana
OdopmiieHre 0TIETOB TI0 5
naboparopHbIM paboTam
Hroro 15
Hroro 3a cemectp 64
Hroro 64
10. KypcoBasi paGora (mpoexr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yYCIIeBAEMOCTH CTY/ICHTOB

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

N . MaxkcuManbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl yueOHO 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u Ha cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemectp
3amuTa oT4eTa 7 7 14
KonTponbhas pabota 15 15 15 45
Onpoc Ha 3aHATHSX 5 15
Tect 7 9 10 26
Hrtoro makcumyM 3a nepu- 27 36 37 100
on
Hapacraromum ntorom 27 63 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11. 2 — [TepecueT 6aJIJIOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MmakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOiuLe

11.3.
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Tabmuma 11. 3 — IlepecueT cyMMBbI 6aJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. Kypsuuit M.U. Lludpoas oO6paboTka curHanoB: YueOHOe mocodue ais By30B ¢ rpudom
YMO. — Tomck: TYCYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 k3. (ann (5), cu3l (3), cuz5
(2), ayn (50)). (manuuue B 6ubmorexe TYCVYP - 58 3k3.)

2. Hudposoe TeneBuaeHue B BUACOMH(POPMAMOHHBIX cucTeMax: MoHorpadus / A.I. Unbun,
I'' 1. Kazanues, A.I'. KocreBuu, M.W. Kypstamit, U.H. Ilycteiackmii, B.A . lllamumos. — Tomck: TYCVYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 3k3. (anx (5), cuzl (3), cusz5 (2), ayn (40)). (Hanuyue B
oubmmorexke TYCVYP - 50 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Ludposas obpadorka curnanos: Ilep. ¢ anrn. / A.B. Omnenreiim, P.B. [lagep; nep.: C.A.
Kynemos; pen. nep.: A.C. Henames. — M.: Texnocdepa, 2006. — 855 ¢. — 70 sk3. (ann (8), cuzl (1), cuzs
(1), ayn (60)). (manmuune B 6ubmrorexke TYCVYP - 70 3k3.)

2. Hudposas odpadboTka nzodbpaxkenuii: nep. ¢ anrnt. / P.C. 'oncanec, P.O. Byuc; nep. I1.A. Yo-
gyra. — M.: Texnocdepa, 2005. — 1070 c. — ISBN 5-94836-028-8. — 11 3k3. (ann (3), cuzl (1), cus5 (1),
ayin (6)). (masmmuue B 6ubmotexke TYCVYP - 11 9k3.)

3. Iudposas odbpadboTka nuzodpaxenuii B cpene MATLAB: Ilep. ¢ anrn. / P. T'orcanec, P. By,
C. Dnmunc; niep. : B.B. UenbspkoB. — M.: Texnocdepa, 2006. — 615 ¢. — ISBN 5-94836092-X. — 30 k3.
(anm (5), cuzl (1), cus5 (1), ayn (23)). (Hanuuue B 6ubarorexke TYCVYP - 30 3k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Kypsumnit M.U. [udposas 06padoTka curuasoB: YueOHOe MeToarndeckoe mocodue. — ToMck:
TYCYP, kadenpa TV, 2012. — 73 c. [DneKTpOHHBIH pecypc, JIOCTYTI
http://tu.tusur.ru/upload/posobia/k10.doc CBOOOTHBIH]. [DneKkTpOoHHBIH pecypc]. -
http://tu.tusur.ru/upload/posobia/k10.doc

2. Kypsuuit M.U. Iudposas oOpaboTka curranos: JlaboparopHbiii mpakTukyM. — Tomck: TV -
CVYP, kadenpa TV, 2012. — 79 c. [DnekrpoHHbI pecypc, noctyn http://tu.tusur.ru/upload/posobia/k9.doc
CBOOOHBIN . [DnekTpoHHBIN pecypc]. - http://tu.tusur.ru/upload/posobia/k9.doc

3. Kocreruu A.T'., Kypsauit M.1. 1000 3amaq o mudpoBoit 00paboTke CUTHAIOB U M300pake-
Hu. — Tomck: TYCYP, kadeapa TV, 2012. — 202 c. [DAEKTpOHHBIH pecypc, JHOCTYI
http://tu.tusur.ru/upload/posobia/k3.doc CBOOO/THBIH]. [DneKTpOHHBIIH pecypc]. -
http://tu.tusur.ru/upload/posobia/k3.doc

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbSA
Y4eOHO-MeTOqUECKNe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 4YKCciia UHBAJIUAOB NPEJOCTaBISAIOTCA B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCTIpUATHS WH(POPMALIUH.
JLast 41 ¢ HapylIeHUsIMH 3peHus:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI M Tpedyemoe
MporpaMMHoe odecrneyeHue
1. He TpeOyercs

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue TN CHUIINHbI
13.1. O0mue TpedoOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 TN CIIUTIINHbI

13.1.1. MaTrepuaibHO-TEXHMYECKOE O0ecrievyeHue AJisl JIEKINOHHbIX 3aHATHH
st mpoBenieHns 3aHATUI JIEKIIMOHHOTO THIIA, TPYIITOBBIX U WHANBUYAJbHBIX KOHCYJIbTAIUH, TE-
KYIIIETO KOHTPOJISL U MPOMEKYTOUHOM aTTECTAI[UU UCTIOIb3yeTCsl yueOHast ayIuTOpus, C KOJTMYECTBOM TO-
CaJIOuYHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOH U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HaTJISIHbIE TOCOOUS B BUJIE MPE3CHTAINI TI0 JICKIIMOHHBIM pa3/iesiaM JUCIUILTUHBL.

13.1.2. MaTepuaJbHO-TEXHHYECKOE O0ecnedyeHne I NPAKTHYCCKUX 3aHATHI

st mpoBeieHnsI TPaKTUYECKUX (CEMUHAPCKUX) 3aHATHIN UCIIONIb3YeTCsl ydeOHasi ayquTopHs, pac-
nojioxkeHHast o aapecy 634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuna, 1. 47, 2 stax, aya. 217.
CocraB oOopymoBanusi: YueOHast meOenb; Jlocka marmmTHO-MapkepHas -lmT.; Kommyrarop D-Link
Switch 24 port - 1mT.; Komneroreps! knacca He Huxke [I9BM INTEL Celeron D336 2.81T . -14 mr. Uc-
MOJIB3yeTCs JTUIEH3MOHHOE MPOrpaMMHOE 00ecTIieYeHne, MakeThl Bepcueil He Hiwke: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows Server 2008
R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access 2003;
VirtualBox 6.2. meetcst momerieHust Afig XpaHEHUS W MPO(PHUIAKTUYECKOTO OOCIYKMBaHUSA y4eOHOTO
000pynoBaHUs.

13.1.3. MaTepuaibHO-TeXHHYECKOe oOecredeHue 1151 J1a00paTopHbIX padoT

st mpoBeieHrst Ta0OPaTOPHBIX 3aHATHH UCHOJIB3yeTCs Y4eOHO-HCCIeNOBATEIbCKAs BBIYMCIIHU-
TeJbHas JJabopaTopusi, pacrooxkeHHas 1o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmanna ymm-
ma, a. 47, 2 stax, ayn. 217. CocraB oOopynoBaHus: YueOHas meOenb; DKpaH C 3JIEKTPONPUBOIOM
DRAPER BARONET — 1 wt.; Mynstumenuiiasiii mpoexktop TOSHIBA — 1 mit.; KomnbsroTepsl kinacca He
ke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpoxomnonocHsIM JocTynoM B Internet,
¢ Monutopamu tumna Samsung 18.5" S19C200N— 18 mT.; Mcnons3yeTcs JUIEH3UOHHOE MPOTPAMMHOE
obecrieueHue, makeTsl Bepcueil He Hrnke: Microsoft Windows XP Professional with SP3; Visual Studio
2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005

13.1.4. MaTepuaJibHO-TEXHUYECKOe oOOecreyeHue VI CAMOCTOATEIbHOH PadoThl
s camocTosTenbHON paboThl UCMONB3yeTCs yueOHas ayauTopusi (KOMIBIOTEPHBIN Kiacc), pac-
noyiokeHHast o aapecy 634034, r. Tomck, yn. Bepmmanna, 47, 1 atax, aya. 126. CoctaB 000pynoBaHus:
yaeOHasi Mebenb; komnbioTepsl kiaacca He Hibke [IDBM INTEL Celeron D336 2.81Tw. - 4 mrt.; KOMObIO-
tepsl nonkimoueHbl kK ceth MHTEPHET u oOecneunBaroT A0CTyn B AJIEKTPOHHYIO HHGOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI /IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBisieTcsl ¢ UCIONIb30BAHUEM CPEICTB 00yueHUs
00I11ero ¥ CHelHUaIbHOIO Ha3HAUCHMS.

[Tpu oOy4yeHUH CTYAEHTOB ¢ HAPYLWIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepeayuut
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisi CTYAEHTOB C HapYIICHUSMHU ClIyXa, MOOUILHOU cHCTE-
Mbl 00y4eHHMS ISl CTYJEHTOB C MHBAJIMIHOCTBIO, IOPTATUBHON MHAYKIIMOHHOM CUCTEMbI. YueOHas ayJiu-
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TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJCHTHI C HApYIICHUEM Cllyxa, 000py/lI0BaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4eHHH CTYJCHTOB ¢ HAPYIIEHUSIMH 3PeHUsIMHM TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIY Cllaiifia Ha SKpaHe) IIPU [TOMOLIY BUICOYBEIUUUTENEH )1 yAaJIEHHOTO IPOCMOTpA.

ITpn oOy4eHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA IpUeMa/Tiepenayunt
y4eOHOH MH(pOpMaLUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSIMH ONOPHO-ABUIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHA, UCIIOJIb3YECMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBENCHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIllMU 1O JUCIHUILINHE MPUBEICH B MPUIOKEHUH K paboyeil mporpamme.

14.2 Tpe6oBanusi K GoHIY OLEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMTHOCTBIO HpeIIYCMOTpeHI)I JOITOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Taﬁ.lmua 14 — I[OHO.TIHI/ITCJILHLIQ CpeacTBa ONCHUBaAHUSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I)II)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
Cpe/CTB

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymeHusMu
ciyxa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIOPHO-
JBUTATEJILHOTO
anmapara

Pemenue qucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOMPOCHI K
3a4eTy

[IpenmMyIIeCTBEHHO AUCTAHITMOHHBIMH
MeTOomaMu

C orpaHMuYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCbMEHHBIE CAMOCTOSATENIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM J/1Jisl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHAs GopMa IpeoCcTaBlIeHUs 3aIaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpJIOTIEPEBOIA.

CrygeHTaM C MHBAJTUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHIL. J[JIs1 TaKUX CTYIACHTOB MPEIyCMaTPUBACTCS JOCTYITHAs opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;
- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;
- [IPE/ICTaBJICHUE OTBETOB YCTHO.
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[Mpouenypa oneHWBaHUS PE3YJIBTATOB OOYYCHHs WHBAIHMIOB IO JUCIMIUIMHE MPEAyCMaTPUBACT
npepocTaBieHne nHpopManuu B popMax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbSI U BOCIIPUSATHS
UH(pOpPMaIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO TIOKYMEHTA;

- B Ie4yaTHOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

[Tpn HEOOX0AMMOCTH A1l OOYUYAIOIIMXCS C MHBATUAHOCTBIO MPOIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO JTAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyaHpOBKa KOMIIETEHLIUU Otanbl GOpMUPOBAHUS KOMIIETEHLIUH
[1K-6 TOTOBHOCTBIO BBITIOJIHATH PACUET U MPOEKTHPO- | JIoIDKeH 3HATh - METOABI MaTeMaTHYECKOTO
BaHUE JICTAJICH, y3JI0B U YyCTPONCTB PAUOTEX- | OMMCAHUS JIMHEHHBIX JUCKPETHBIX CHCTEM;
HUYECKUX CHCTEM B COOTBETCTBHHU C TEXHHYE- |- OCHOBHBIE 3Tallbl TPOCKTUPOBAHUS IU-
CKHM 3aJIaHUCM C HUCII0JIb30BAHUCM CPCACTB aB- | pPOBBIX (1)I/IJIprOB; - OCHOBHBIC MECTO/JbI
TOMAaTH3aLUH ITPOSKTUPOBAHUS CHHTE3a U aHaJIN3a YaCTOTHO-M30MpaTeb-
HBIX IIH BbIX (DUJIBTPOB, - MECTOAbI MATC-
OIIK-6 CIOCOOHOCTh OCYILECTBIIATH TIOUCK, XpaHEHHE, mpo (HIETPOB; - METOZIL! MaTe

00paboTKy W aHaau3 UH(POpPMAIUU U3 pa3Iny-
HbIX UCTOYHUKOB N 633 JaHHBbIX, IMTPECACTABJIATH
ee B TpebyemMoM (popmate ¢ UCIOIb30BaHUEM
MH(POPMALMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTUI

MaTHYECKOro OMHUCAHUSI IU(PPOBBIX
(GWIBTPOB B BUJE CTPYKTYPHI; - METOI Ma-
TEMaTUYECKOT0 OMUCAHUS TUCKPETHBIX
CHTHAJIOB C IOMOIIBIO IUCKPETHOTO
npeobpazo-Banus Oypee (AI1D); - anro-
puT™ ObICTpOTO TIpeoOpazoBanust Dypne
(bI1®) Kynmu-TrroKH; - TPUHITUTIBI OLICHKU
[ITYMOB KBaHTOBaHUs B IIU(POBBIX
¢bunpTpax ¢ GUKCUPOBAHHOMN TOYKOM; -
MPUHIUIBI TOCTPOSHHUS CUCTEM OJJHOKpAT-
HOM MHTEPIOJSLNU U ACIIUMALUY; ;
JlomkeH yMeTh - 00BSICHATh MaTeMaTHye-
CKO€ OMHMCAHUE JTUHEHHBIX TUCKPETHBIX CU-
CTE€M B BHJIE AJITOPUTMOB; - BHITIOJHATH
KOMITBIOTEPHOE MOJICIIMPOBAHKE JTMHEHHBIX
JUCKPETHBIX CUCTEM Ha OCHOBE MX Mare-
MaTHYECKOro OMHMCAHMUS; - 3a7]aBaTh TpeOo-
BaHUSI K YaCTOTHBIM XapaKTEPUCTUKAM
upoBbIX PHIBTPOB; - 000CHOBBIBATH BbI-
60p tumna mudposoro puistpa, KUX mim
BUX (c koHeYHOM MIH OECKOHEYHOU UM-
yJIbCHON XapaKTEPUCTUKON); - CHHTE3UPO-
BaTh U(PPOBOH HUIBTP U aHATU3UPOBATH
€r0 XapaKTePUCTUKU CPEACTBAMH KOMITBIO-
TEPHOT'0 MOJIEIMPOBAHUS; - 00OCHOBBIBAThH
BBIOOP CTPYKTYPHI HUPPOBOTO PHIBTPA; -
BBITIOJIHATH KOMIIBIOTEPHOE MOJETUPOBA-
HHUE CTPYKTYpPbI IU(POBOTo (QUIBTPA; - BbI-
yucsaTs JIID nuckperHoro curnaina c mno-
MouIbIo anroputMoB bII® cpencrBamu
KOMITbIOTE€P-HOT'O MOZAEITUPOBAHUS; - 00b-
SICHSTH IPUHLIUIIBI TOCTPOEHUS CUCTEM O/
HOKPATHOM MHTEPIIONALNY U ICUUMAIUH. ;
JlomkeH BiaseTh - HaBBIKAMH COCTABIICHUS
MaTeMaTH4YEeCKUX MOJIeel TMHEHHbIX TuUC-
KPETHBIX CHCTEM U JIUC-KPETHBIX CUTHA-
JIOB; - HABBIKAMH KOMIIBIOTEPHOTO MOJIEIH-
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ocuose bIID. ;

POBaHHUS TMHEWHBIX JUCKPETHBIX CUCTEM; -
HAaBBIKAMU KOMIIBIOTEPHOTO IIPOEKTUPOBA-
HUS LU(POBBIX GUIBTPOB; - HABBIKAMU
KOMIIbIOTEpHOTO BhluncieHus 11D na

OO01e xapakTepUCTUKU MOKa3aTeied U KpUTEpHEB

IpUBeIeHBI B Tabuuie 2.
Tabmuia 2 — O0mmue XapakTepUCTHKY M0Ka3aTeIe  KpUTEpUEeB OLIEHUBAHUS KOMIIETEHIIMH IO Taram

OLICHUBaHHUS KOMIIETCHIIMI Ha BCEX ATamax

Iloka3arenu u
KpUTEPUHN

3HaTh

YMmeTb

Biaaners

OTnnuHO (BBICOKHI
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHYECKUMU 3HAHU-
SMU B TIpe/ieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHuI] IPUMEHUMOCTH

O6nagaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pEIIeHUH, a0-
CTparupoBaHus MpoodsieM

Kontponupyet pabdoty,
IIPOBOJIUT OIIEHKY, COBEP-
IIEHCTBYET JEHCTBUS pa-
0O0TEI

Xoporio (6a30BbIi

3HaeT (paKThl, IPUHIIUIIGI,

O0magaeT quana3’oHoOM

EepeT OTBCTCTBCHHOCTD 3a

3aaa4

YPOBEHB) MPOIIECCHI, OOIUE TIOHSA- | TPAKTHYSCKUX YMEHUH, 3aBEpIICHHE 33124 B UC-
THS B IIPEJIeNiaX u3ydae- | TpeOYeMBIX JJIsl PEIICHHsI | CIICIOBAHUH, ITPHCIIOCca0-
MO¥ 001acTu OTIpe/ICTICHHBIX MPOOJIeM B | JIMBAET CBOC IMOBEICHUE K

00J1aCTH HCCIIETOBAHUS 00CTOSITEILCTBAM B pellie-
HUU NpobIeM

VYnosnerBopurens- | Ob6mamaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMHU PaboTtaeT npu npsiMmom Ha-

HO (TTIOPOTOBBIN IIIAMH 3HAHUSIMHI YMEHUSIMH, TPEOYEMbIMH | OJIFOJICHIH

YPOBEHD ) JUTSL BBITIOJTHEHUSI IIPOCTBIX

Tabmuna 3 — Dramsl

2 Pean3anus KoMIeTeHI M

2.1 Komnerennus IK-6

ITK-6: TOTOBHOCTBIO BBITIOJIHATH pacdyeT W MPOCKTUPOBAHHUE JI€TANICH, y3JI0B U YCTPOUCTB pano-
TEXHUYECKHUX CHCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aJJaHHEM C UCITOJIb30BAHUEM CPEJICTB aBTOMATH3a -
[IUW TTPOCKTUPOBAHMSL.

st opmMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsIJT ATAMOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHITUH, MPUMEHSIEMbIC JJISI STOTO BHJBI 3aHATUH W MCIOJB3YEMbIC CPEACTBA OIEHUBAHMS TPE/I-
CTaBJIEHBI B TAOIHIIE 3.
OPMHPOBAHUS KOMIETSHIIMH M MCIIOJb3YEMbIC CPEICTBA OLICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue 31a-
II0B

METO/Ibl pacyera M MpoeK-
TUPOBAHUS JCTAIEH, y3II0B
U YCTPOMUCTB PaOTEXHU-
YECKHUX CUCTEM B COOTBET-
CTBHMHM C TEXHUYECKUM 3a-
JAHHUEM C UCIOJIb30BaHU-
€M CpeJICTB aBTOMAaTu3a-
AU IIPOEKTUPOBAHUSA

pacueThIBaTh U MPOEKTH-
pOBaTh JI€TAJHU, y3JIbl U
YCTpOICTBa paAOTEXHU-
YECKHUX CUCTEM B COOTBET-
CTBUU C TEXHUUYECKHUM 3a-
JAaHUEM C UCIIOJIb30BaHM-
€M Cpe/ICTB aBTOMaTH3a-
MU TPOCKTUPOBAHUS

METOJIaMH pacueTa U
MPOEKTUPOBAHUS JETAJICH,
y3JI0B U yCTPOMCTB paauo-
TEXHUYECKHUX CUCTEM B CO-
OTBETCTBUU C TEXHUYE-
CKUM 33JJaHHEM C UCIOJIb-
30BaHUEM CpEJICTB aBTOMa-
TU3AIUU TPOCKTUPOBAHUS

Bunwl 3austuit

* IlpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jleknum;

* CamocrosTenbHas pa-
ooTa;

* [IpaxkTuueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
THI,

o Jlexnnu;

» CamocTosiTeNnbHas pa-
oora;

» JlaGopaTtopHsbie pabo-
TBI;

* CamocrosTenbHas pa-
6oTa;
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* Omnpoc Ha 3aHATHSX;
e TecT;
e 3auer;

* Omnpoc Ha 3aHATHSIX;
* Tect;
* 3auer;

Hcnons3yembie * KontponwHas pabora; | * KoHTposbHast pabota; | * DK3aMeH;
CpEIICTBA OILICHHBA- | ¢ JK3aMCH; * DK3aMeH; e 3auer;
HUS

d)opMyanOBKa rokasareiaeH u KpUTCPUCB OLICHHWBAHUA ,HaHHOﬁ KOMIICTCHIIMU IIPUBCACHA B Ta-

omune 4.
Tabnuua 4 — IToka3arenu U KpUTepHH OLEHUBAaHKS KOMIIETEHIIMM Ha JTanax

CoctasB 3HaTH YMmeTh Bnanets
OTtnruHO * OOnanaer ¢akTuye- e OOmnagaer auanasonoM | ¢ Konrtpoaupyer padory,

(BBICOKUI YPOBEHbD)

CKHMH U TEOPETUYECKHU-
MU 3HaHUSIMU B Mpeeiax
M3y4aeMoil 00IacTH ¢ mo-
HUMaHHUEM TPaHUI] PU-
MEHHUMOCTU;;

MPAKTHYECKUX YMEHUH,
TpeOyeMBbIX IS pa3BUTHS
TBOPYECKUX PEIICHUMH,
abcTparupoBaHus
npo0Iem;;

IIPOBOJUT OLIEHKY, COBEP-
LICHCTBYET ACHCTBUSA pa-
OOTHI;;

Xoporto (6a30BbIH

* 3Haer (HaKThl, IPUHIIM-

e (OOyamaeT QUaa3oHOM

* beper OTBETCTBEH-

CTBIX 3a]1a4;;

YPOBEHB) TIBI, TIPOIIECCHI, OOIITHE MPAKTHYECKUX YMEHUH, HOCTH 3a 3aBepIICHHE 3a-
MOHSITHS B MIpe/ieiax u3y- | TpeOyeMBbIX JJisi PeIICHUs | Jad B HCCICIOBAHUH,
yaeMoi 00acTu;; OIpeeIICHHBIX MPOOJIEM | IPHCIIOCAOIUBACT CBOE

B 00J1aCTH UCCIIEI0BA- MIOBEJICHHE K 0OCTOSTEIIb-
HUS;, CTBaM B PEIICHUH
npooiem;;

VYrnosnerBoputenpH | * Ob6namaer 6a30BEIMU * OOmagaer ocHOBHBIMH | ¢ Pa0oraet mpu npsMom

0 (TIoporoBsIi OOIIMMU 3HAHUSMHU;; YMEHHUSIMH, TPeOyeMbIMH | HAOIIOACHUU;;

YPOBEHB) JUTSI BBITIOJTHEHHUS TTPO-

2.2 Komnerennusa OIIK-6

OIIK-6: cnocoOHOCTh OCYHIECTBISTh MOUCK, XpaHEeHUe, 00paboTKy M aHanIu3 MHPOpMAIUHU U3
pa3IMYHBIX UCTOYHUKOB W 0a3 JaHHBIX, IPEACTABIATH ee B TpeOyeMoM (opmaTe C UCIOIb30BAaHHEM HH-
q)OpMaHI/IOHHI)IX, KOMITIBFOTCPHBIX U CETECBBIX TEXHOJIOTHH.

st hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH PsiJ ATAoB. DTarbl GOpMUPOBaHUS
KOMIICTCHIINU, MIPUMCHACMBIC IJIA 3TOr0 BHUABI 3aHATHN U HCIOJIB3YEMBIC CpEACTBA OLICHUBAHHA IIPEO-

CTaBJICHBI B TaGJII/ILIC 5.
OpPMHPOBAHUA KOMIICTCHIHWHN U MCITIOJIB3YEMEBIC CPCACTBA OLICHMBAHUA

Tabmuma 5 — Dransl

CocTasn

3HaTh

YmMmeTs

Bnanets

CopepxaHnue 3Ta-
OB

METO/Ibl TIOUCKA, XpaHe-
HUs, 00pabOTKH U aHAIHM3a
nHOPMALIUH U3 pa3Iny-
HBIX UCTOYHUKOB U 0a3
JTAHHBIX

NPEJCTaBIATh HHPOPMa-
1Mo B TpedyeMoM dopma-
T€ C UCIOJIb30BAHUEM HH-
(hopMaIMOHHBIX, KOMITBIO-
TEPHBIX U CETEBBIX TEXHO-
JIOTUH

METOJIaMH TTOMCKA, XPaHe-
HUsA, 00pabOTKHU U aHAIH3a
MHGOPMALIUH U3 pa3Iny-
HBIX UCTOYHHKOB M 0a3
TAHHBIX, & TAKXKE pazIui-
HBIMH crioco0amu ee
MIPEICTaBICHUS

Bunrwl 3ansatuit

* IlpakTuueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jleknum;

* (CamocTosTtenbHas pa-
oora;

* IIpakTrueckue 3aHs-
THS;

» JlabopaTtopHbie pabo-
THI,

o Jlexnmmy;

» CamMocTodATenbHas pa-
oora;

 JlaGoparopHsle pabo-
THBI;

* (CamocrodrenbHas pa-
OorTa;
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* Omnpoc Ha 3aHATHSX;
e TecT;

Hcnons3yembie * KontponwHas pabora; | * KoHTposbHast pabota; | * DK3aMeH;
CpEIICTBA OILICHHBA- | ¢ JK3aMCH; * DK3aMeH; e 3auer;
HUS

* Omnpoc Ha 3aHATHSIX;
* Tect;

e 3auer; * 3auer;
DopMynupoBKa MOKa3aTeNel U KPUTEPUEB OLECHUBAHUS JaHHONW KOMIIETEHLIMU MpUBEACHA B Ta-
omue 6.
Tabmuua 6 — Ilokazarenu U KpUTEpUH OILICHUBAHMSI KOMIIETEHIIMU Ha dTanax
CoctasB 3HaTH YMmeTh Bnanets
OT1nuuHO * OGnanmaer akTuye- * OOGmanmaer quana3zoHoMm | * KonTpomupyer paboty,

(BBICOKUI YPOBEHbD)

CKHMH U TEOPETUYECKHU-
MU 3HaHUSIMU B Mpeeiax
M3y4aeMoil 00IacTH ¢ mo-
HUMaHHUEM TPaHUI] PU-
MEHHUMOCTU;;

MPAKTHYECKUX YMEHUH,
TpeOyeMBbIX IS pa3BUTHS
TBOPYECKUX PEIICHUMH,
abcTparupoBaHus
npo0Iem;;

IIPOBOJUT OLIEHKY, COBEP-
LICHCTBYET ACHCTBUSA pa-
OOTHI;;

Xoporto (6a30BbIH

* 3Haer (HaKThl, IPUHIIM-

e (OOyamaeT QUaa3oHOM

* beper OTBETCTBEH-

YPOBEHB) TIBI, TIPOIIECCHI, OOIITHE MPAKTHYECKUX YMEHUH, HOCTH 3a 3aBepIICHHE 3a-
MOHSITHS B MIpe/ieiax u3y- | TpeOyeMBbIX JJisi PeIICHUs | Jad B HCCICIOBAHUH,
yaeMoi 00acTu;; OIpeeIICHHBIX MPOOJIEM | IPHCIIOCAOIUBACT CBOE

B 00J1aCTH UCCIIEI0BA- MIOBEJICHHE K 0OCTOSTEIIb-
HUS;, CTBaM B PEIICHUH
npooiem;;

VYrnosnerBoputenpH | * Ob6namaer 6a30BEIMU * OOmagaer ocHOBHBIMH | ¢ Pa0oraet mpu npsMom

0 (TIoporoBsIi OOIIMMU 3HAHUSMHU;; YMEHHUSIMH, TPeOyeMbIMH | HAOIIOACHUU;;

YPOBEHB) JUTSI BBITIOJTHEHHUS TTPO-

CTBIX 3a]1a4;;

3 TunoBble KOHTPOJILHBbIE 32/ IaHUS
JIns peanuzanuy BBIMIETIEPEUNCIACHHBIX 3a/1ad OOYYCHHsI MCIIOIB3YIOTCS THUIIOBBIE KOHTPOJIBHBIC
3a/IaHMs WM UHBIE MaTepuasibl, HEOOXOIUMBIE Ui OLIEHKH 3HAHWM, YMEHU, HABBIKOB U (UJIM) OTbITA JIe-
SATEILHOCTH, XapaKTEPU3YIOIIUX ATanbl (OPMHUPOBAHUS KOMIIETCHIIMA B TPOIleCCe OCBOEHHUs oOpa3oBa-
TEJIbHOW MPOrpamMMBbl, B CIEAYIOIIEM COCTAaBE.

3.1 TecToBbIe 3a1aHUA

— Tecr 1 1. Yrto Takoe BpeMs npeobpazoBanus (tmpeodp) ayis ALII? a) uHTepBan BpeMeHU OT Ha-
yaja npeoOpa3oBaHMs 0 €ro KoHIla; b) MHTepBaJl BpEMEHU OT YCTAHOBUBIIETOCS aHAJIOTOBOTO 3HAUCHHS
110 peoOpa30BaHHOIO aHAJIOTOBOTO 3HAYEHUS; C) MHTEPBAJl BpEMEHHU OT 3aJaHMs aHAJIOTOBOTO CKayKa 10
3HA4YEHUs YCTaHOBHBILETOCS IU(-pOBOTo Koaa; d) MHTEpBasl BpEMEHH OT 3aJaHus IIU(PPOBOTroO CKauka 710
3HAUEHUs] YCTAaHOBUBIIETOCS IM(po-Boro koma; 2.Yto Ha3pIBaeTCs JMHEHHONW 1U(POBOM cuctemon? a)
CUCTEMA, Y KOTOPOH BBIXOAHOM OTKIMK Y(nT) orpannyeH npu KaxJoM OrpaHUYEHHOM BXOJ-HOM BO3JEH -
CTBUU; b) cucTeMa, B KOTOPOM TEKYIIHi1 OTCUET BBIXOAHOTO CUTHaNIa (hOpMUPYETCS U3 MPEIbIIYIIUX OTYe-
TOB BXOJIHOTO M BBIXOJHOTO CHUTHAJIA; C) CUCTEMA, B KOTOPOW BBIMOJHACTCA MPUHIUI cyneprno3uun; d)
busndecku — peanusyemas cuctema. 3. KakoBa ¢opma okHa baptierra B MeTO/ie BpEMEHHBIX OKOH? a)
TpeyronbHas; b) npsmoyronsHas; ¢) kBaaparsas; d) raycconnanshas. 4. Hassanue ¢pusrpa mpu b j =¥ 0.
a) peKypCHBHBIN GUIBTP; b) GUILTp MHBapUAHTHBINA BO BpemeHH; ¢) buinbTp ¢ KUX; d) HepexkypcuBHBIiM
¢ueTp. 5. KakoBa ¢opma okna J[upuxie B METOJe BPEMEHHBIX OKOH? a) TpeyrojibHas; b) MpsMOYyrob-
Has; a) KBagpartHas; d) rayccoupanbHas. 6. BeraucnuTenu nepBbIX U BTOPHIX pa3HOCTEH HE MPOMYCKAIOT
MOCTOSIHHYIO COCTABIISIOLIYIO, IOTOMY YTO OHHM SIBIIIIOTCS: a) IU(POBBIMH MHTETpaTopamu; b) mudpoBbI-
Mu nuddepeHnraropamMu; ¢) HaKaIMBaOIMUMKU cyMMaTtopamu; d) monocoBeiMu rutbTpamu. 7. KakoBa
¢dopma oxHa [lupuxie B METOZIe BpEMEHHBIX OKOH? a) TpeyroyibHasi; b) mpsMoyronsHas; a) kBaapatHas; d)
rayccoujiaiibHas. 8. BeruuciauTenu mepBbIX W BTOPHIX Pa3HOCTEH HE MPOMYCKAaOT MOCTOSHHYIO COCTaB-
JSIFOIYIO, TIOTOMY YTO OHHU SBISIOTCS: a) HM(POBBIMU MHTETrpaTtopamu; b) mudpossivmu auddepenuumaro-
pamu; ¢) HaKaITMBAIOIMKUMK cymmaTopamu; d) mosocoBbiMu unbTpamu. 9. KakoBa ¢opma okna Jlupuxie
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B METOJIC BPEMEHHBIX OKOH? a) TpeyroyibHas; b) mpsiMoyronbHas; a) kBagpaTtHas; d) rayccouganpHas. 10.
BbruucnuTenu nepBbiX U BTOPBIX pa3HOCTEH HE MPOIYCKAIOT MOCTOSHHYIO COCTABIISIIONLYI0, IOTOMY YTO
OHU SIBJIIOTCA: a) HM(PPOBBIMU HUHTErpaTopamu; b) nudpoBbiMu qudQepeHIraTopaMu; ¢) HaKarIuBa -
MU cymmartopamu; d) momocoBeiMu GunbTpamu. 11. KakoBa ¢opma okHa Jlupuxiie B METOJE BPEMEH -
HBIX OKOH? a) TpeyrojibHas; b) mpsMoyronbHas; a) kBagpaTtHas; d) rayccoumanbHas. 12. Beraucnurenu
HEPBBIX U BTOPBIX PA3HOCTEH HE MPOIMYCKAIOT MOCTOSIHHYIO COCTaBIISIONIYIO, [IOTOMY YTO OHU SIBJISIFOTCS:
a) uuppoBEIMU UHTErpaTopamy; b) nnppossiMu auddepennnaTopamu; ¢) HaKaIIMBAIOLUMMHA CyMMaTopa-
Mu; d) moI0COBBIME (PHITBTpaMHU.

3.2 TeMbI OIPOCOB HA 3AHATHAX

— Iudpossle curnansl. AHanoro-uudposbsie U 1HUdpo-aHaoroBsie mnpeodpazosarenu. Ludpo-
BbI€ CHUCTEMbI 00pa0OTKU CUTHANIOB. Poiib 1 MecTO pedeBbIX (3BYKOBBIX) U BUIEOTEXHOJIOTUN B COBPEMEH -
HOM Mupe. DusnuecKkoe coaepKaHue OJHOMEPHBIX U IByMEPHBIX CUrHainoB. KBaHTOBaHME U AMCKpeTH3a-
nusi. OneHka kayecTBa HU(POBBIX curHaioB. [{udpoBoil aHamu3 creKTpalbHbIX U BPEMEHHBIX XapaKTe-
PUCTHK CUTHAJIOB.

— OproronaiibHble IpeoOpa30BaHUs CUTHAJIOB U aJTOPUTMBI UX ObICTPOTo BhIUMCIEHUA. Bhiunc-
neHue cnekTpoB Dypbe A JUCKPETHBIX cUrHaANOB. CBOMCTBA CIIEKTPOB JUCKPETHBIX curHanoB. [Ipeol-
pazoBanue ®ypbe — MeTOJI OPTOrOHAIBHOTO NMpeodpazoBanus. Bribop 6a3uca — kitodeBas mpobdiaema mnpu
pelIeHnr TpPUKIATHBIX 337a4. OpTOroHajlbHOE KOCHHYCHOE IpeoOpazoBaHHUE, CBOICTBa, 00JacTH IMpH-
MeHeHus. [loHsTre 0 BelBIeT-NpeoOpa3oBaHUsAX.

— AJjroputmsbl (YHKIIMOHUPOBaHUS U QopMbl peanuzanuu JuHedHbIX L{d. Cuctemnas (nepena-
To4Has) pyHKuus GuiabTpa B z-hopme. MIMynbcHas U nepexoaHast XapakTepUcTHKH. J{uckperHas cBepT-
ka. YactotHeie xapakrepuctuku L{D. ['pynmoBoe BpeMs 3ana3apiBanusi. YcTounBocTh L{®. TounocTHbBIE
xapaktepuctuku LI®. [Torpemnoctu u kayecTBO HU(POBBIX ayMO- U BUJICOCUTHAJIOB.

— DddexTr! kBaHTOBaHUSA. OMmNOKK KBaHTOBaHUS B peKypcuBHBIX L{®. MeTtobsl 00pb0BI ¢ HEMH -
HelHbIMU 3¢ dekTamu B pekypcuBHBIX L[D. TounocTs M 3¢ (HEeKTHBHOCTh IUGPOBBIX BBHIYUCICHHHN C
COXpaHeHHEeM 0cTaTKoB. OCOOCHHOCTH MOCTPOCHUS KaHAJIOB CIIEKEHHUS C HCIob30BanueM LD.

— Cunare3 [I® mo meTogaM WHBApUAHTHOTO MPEoOpa3OBaHMsSI WMITYJIbCHON XapaKTEPUCTHKH,
otobOpaxenus auddepennnanos, OWIMHEHHOTO Tpeodpa3zoBanus, Z-HopMm.

— Meronpl yacToTHBIX TpeoOpa3zoBanuii. OOmMe yacToTHbIe npeodpazoBanus [P no Koncran-
tuauaucy. [psmoii cuare3 LId. Metoasr cunTe3a GuibtpoB ¢ KMX. Metoa yactoTHON BEIOOpKU. MeToz
BpPEMEHHBIX OKOH. KerncTpanpHbli aHaM3 1 roMoMopdHast 00paboTKa ayJHOCUTHAIOB.

— OproroHanpHasi M IeKcaroHaJlbHasi CTPYKTYpbl TUCKpeTH3anuu uzodpaxeHus. OcoOble OBY-
MEpHBIE TI0CIIEN0BATENLHOCTH. MHOTOMEpHBIE CUCTEMBI. ba30Bble onepaluy UCIOIb3yEMbIE B MHOIOMED-
HBIX cucTeMax. JInHeliHble 1 HHBapUaHTHBIE K CABUT'Y MHOITOMEPHBIE CUCTEMBI.

— JIByMepHBbIE OIepaTopbl «CKOIB3ALIETO CPEAHETO», IAIUIACUAHAY, «BBIIEICHUSI IMHUHN (KOHTY-
POB) B U300paXEHUN», «IBOHHOTO TU(PPEepEeHIMPOBAHU, «MATIOPa3MEepHBIX 00BEKTOB U3 IMIYMOB U (O-
HOB», «IIPOCTPAHCTBEHHBIX IPAHEHTOB B U300PAKECHUN.

3.3 Dk3aMeHalOHHbIE BONPOCHI

— Yacrts . Ananus xapakrepuctuk uudpossix ¢puiabTpoB 1. Jluckperusanusi 1 KBAHTOBAaHUE CUT-
HasoB. OyHKIMs KBaHTOBaHMS. CBA3b UMCIIa YPOBHEN KBaHTOBaHUS N U pa3psiAHOCTH MIMHBI M. [Ipumep
AL mapannensHoro aeiictBust (AT K11071IB1). 2. Onpexnenenue mudposoro ¢puisrpa. Crannonap-
HOCTb, JIMHEHHOCTh, (PU3HUECKasT PeaIM3yeMOCTh, YCTOWUYUBOCTh. [IpuMepsl pasHOCTHBIX YpaBHEHHH. 3.
ba3oBbie onepanuu ¥ CUrHAJbI, UCIIOIb3yeMble B IIM(PPOBBIX (UIBTPaX. AHAIUTHYECKAs 3aIUCh JUCKPET-
HO# mocnenoBarenbHoCcTH uepe3 EW — . [IpuBenute npumep. 4. [Ipsmoe u oOpaTtHoe z-mpeoOpa3oBaHMs.
CgoiictBa nuneitHocTH. Teopema o 3ana3neiBanuu. [Ipumepst z-npeodpazosanuii (EU, EC, Kn), ux ¢pusu-
yeckas uHTepnperanus. 5. [IpuBecTn ¢ 10Ka3aTeabCTBOM TEOPEMBI O CBEPTKE MOCIENOBATEIBHOCTEN U
NIEPEMHO)KEHUU IOCJIEI0BATENBHOCTEN (KOMIUIEKCHAsA CBEPTKA). 6. BriBecTn BblpaskeHus paBeHcTBa llap-
CeBaJIs ISl TUCKPETHBIX CUTHAJIOB BO BPEMEHHOM 00JIaCTH, YaCTOTHOM 00JIaCTH M B 00JIACTH Z-00pa30B.
7. HaganpHOE M KOHEYHOE 3HAUEHUS IIOCIIE0BATEIBHOCTH, CyMMa WIEHOB IocienoBarenbHocTu. [Ipuse-
ctu nipumepsl. 8. PasHoctHoe ypaBHenue JIL®. ITapametpsr JILD. Anroput™ QyHKIIMOHHPOBAHUS -
HeiHoro nugposoro ¢uisrpa. 9. OcHoBHBIE popMmbl peanuzanuu mHdpoBbiX GuasTpoB (D). CpaBHe-
HUe peanm3anuii UGpoBeIX GUILTPOB. [lokazaTe MACHTHYHOCTH MPSMON M KaHOHMYECKOW ¢GopM pea-
mu3a-uuu JIL®. 10. OcHOBHBIE XapaKTEPUCTHKH JIMHEHHBIX HU(PPOBBIX (QUIBTPOB C TOCTOSHHBIMU Hapa-
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MeTpamMH. BeIBecTH BBIpaXKeHHE JUIsI CUCTEMHON (PYHKIIMH MCXOAS M3 Pa3HOCTHOTO YpPaBHEHUS Ui U] -
poBoro ¢umibtpa. 11. Jluckpernas cBéprka. @opmynbl quckpeTHo# CBEPTKU. [Ipumep BeIUMCICHUS THUC-
KPETHOM CBEPTKM ¢ IOMOIIBIO Tpaduueckoro anroputma. Jinuna cEprku. [IpuBenute npuMep UCIOIb30-
BaHUS JUCKPETHOW CBEPTKH IPH BBIYMCICHUH OTKJIHMKA IU(poBoro ¢puibrpa. 12. YacToTHBIE XapaKTepH -
CTHKH JTUHEWHBIX 1 (PpoBbIX puinbTpoB. YactorHast — H(exp(j o T)), ammnutynHo-uyactoTHast — A( o), da-
3odactotHast — ~ (o ), TPYIIIOBOE BpeMsl 3ama3blBaHuI — =( o). OCOOCHHOCTH XapaKTepPUCTHUK (TJIaB-
HBI WHTEPBAJ YacTOT, YETHOCTh, MEPHUOANIHOCTH). [IprmMeps! yactoTHbIX Xapakrepuctuk (H(exp(j o T)),
A( o), 7 (o)) g ®HY. 13. TounoctHble xapakTepuctuku 1. OOmas xapakTepuCTHKA MOTPEIITHO -
crel, Bo3Hu-Karomux B L{D. [Togxons! k oneHke norpemyocrei. [Ipusenure npumep OLCHKU ITOIPEIIHO-
creil B BbIOpaHHOM Bamu nudpoBom duiptpe. 14. Toukun BO3ZHUKHOBEHHS TOTPEITHOCTEH MPU OKPYTJIC-
HUH pe3yabTaToB. Kak cOCTaBISAIOTCS JOKaNIbHbIE CUCTEMHbIE (YyHKIUU? DOpMYIIbI Ui BBIYUCICHUS T10-
TpelHoCcTel (JOKaIbHBIX W cymmapHo#). IlpuBemaure mpumep. 15. Berumcnurens mepBod pa3HOCTH.
CrpykTypHas cxema, cucreMHas ¢ynkuusa — H(z), umnynbcHas xapakrepuctuka — h(nT), yactoTHas —
H(exp(j o T)), ammmurymHo-9actoTHas — A( o) ¥ (asoyactoTHas — =~ ( ) XapakTepuctuku. [Ipoxoxe-
HUE Yepe3 BBIUUCIUTENb NEPBOM pa3sHocTU mrymMa KBaHToBaHusa ALIL. 16. Beruncnurens BTopoi pa3HoO-
ctu. CTpykTypHas cxema, cuctemHast pynkmus — H(z), ummynbcHas xapaktepuctuka — h(nT), yacToTHas
— H(exp(j o T)), ammmuryano-yactotHas — A( o ) ¥ pazoyactotHas — > ( o ) Xxapakrepuctuku. [Ipoxoxke-
HUE€ 4Yepe3 BBIUMCIUTENb BTOPOM pa3sHOCTH myma kBaHToBaHWs ALlIl. Ykazanue: ncnonb30BaTh JaHHbBIE
[0 BBIYMCIIUTENIO NEpBOM pasHocTu. 17. HakammBaromuii CyMMaTop ¢ OrpaHU4YEHHBIM BPEMEHEM CyM-
mupoBaHus. CTpyKTypHas cxema, cucteMHas ¢pyHkius — H(z), paznoctHoe ypaBaenue — y(nT), ummyibe-
Hast xapakrepuctuka — h(nT). Ilpoxoxnenune myma AL uepes L®. 18. CruaxuBaromuili Quibtp.
CrpykTypHas cxema, cuctemHas Gpyuakmaus — H(z), pasHoctHoe ypaBHeHue — y(nT), ©UMIyIbCHasT XapakTe-
puctuka — h(nT), nepexonnas xapakrepuctuka — g(nT). IIpoxoxxnenue nryma ALII yepe3 L®. 19. Vuu-
BepcabHas 0a3oBas siuelika (MHTerpupyronuii Berxon). CTpykTypHas cxema, cuctemuas Gyakmust — H(z),
pasHocTHOe ypaBHeHHe — y(nT), ummynbcHas xapakrepuctuka — h(nT). [Ipoxoxnenue mryma ALIT uepes
L®. 20. OmmbKu, BO3HUKAIOIINE B ITU(MPOBBIX PEKYPCUBHBIX (DUIBTPAX W3-3a KBAHTOBAHUS JaH-HBIX.
Pacuét ommbok nmpu npsAMoil U KaHOHUYEcKoW (opmax peanuszauuu [[PD mepBoro mopsiika mo BeposT-
HOCTHOMY TOJX0xy. PekomMeHganuy mo MCHOJb30BaHHUIO MPSMOM M KaHOHMYECKOH (opMm peanuzanuu
L[P®. 21. [udpoBoii peKypCUBHBINA (UIBTP MEPBOTO MOPAIKA C ONEPATOPOM KBAHTOBAHUS JaHHBIX. Pe-
UMbl OKPYTJIEHUS, YCceueHus, yuéTa octaTkoB. CpaBHEHHE pean3aluii MexXay coO0i U ¢ AUCKPETHBIM
¢mneTpom. Ilpenenvuble nukisl (npuBeaute npumep). Yacte II. Cunte3 mudpoBbix ¢QuiasTpoB 22.
OCHOBHBIE 3Tarbl MPOCKTUPOBAHKS UPPOBBIX GUIBTPOB. CIIPOEKTUPYNUTE CTIIAKHU-BAIOIMNN (DUITBTP Mep-
BOT'O TIOPsIJIKa METOJIOM MHBAPHMAHTHOTO MPEoOpa3oBaHMs MMIYJILCHON XapaKTepUCTHKH. 23. MeTox uH-
BapHAHTHOTO MPe0O0pa30BaHUs UMITYIbCHON XapakTepucTHku. [Ipumep cuHTe3a udpoBOro peoHaropa.
Hynu u nomoca H(z). 24. Metoz oroOpaxkenus quddepennuanos. Hemocratku merona. Ilpumep cunresa
ndpoBoro pexekropHoro ¢puneTpa. 25. Meron 6mnuneitHoro npeodpazoBanus (BJIIT). Cesa3p anamoro-
BbIX M IU(POBBIX vacToT. [Ipumep cuHTe3a mudpoBoro uHTErparopa. 26. Meroa cuHTe3a HMU(POBHIX
(GUIBTPOB ¢ UCTIONB30BaHUEM Z-(hopM. JIOCTOMHCTBA M HEAOCTATKH MeToa. 27. YacToTHBIe TpeoOpa3oBa-
Hus o Korcrautunumaucy (PHY ®HY1, ®HY ®BY, ®HY I[1®, ®HY PD). 28. Metox cunrtesa nudpo-
BBIX (DUIIBTPOB C UCTOJIb30BaHUEM BpeMeHHBIX OKOH. OxHa [lupuxie, Xemmunra, baptnerra, Xanna, bi-
skmana, Kaiizepa. CpaBHUTE XapaKTEpPUCTHKHU JaHHBIX OKOH Mexay coOoii. Yacts III. Iudposas obpa-
6otka nzobpaxenuii (LION) 29. ba3zoBbie ornepaiuy U CUTHAJBI, UCIIOJIb3yeMble pu 00paboTKe n300pa-
xenuil. 30. JInnelinble 1 MTHBapHAHTHBIE K CIBUTY CUCTEMBI IIU(PpoBOi 00padoTku nzodpaxenuit (LION).
[Ipumepbl TUHEHWHBIX U HEJIMHEHWHBIX, MHBAPUAHTHBIX U HEMHBapUaHTHBIX K cABury cucrtem L[HOU. 31.
AJropuT™ ABYMEpHOH NuHEHHOM punbsTpanuu. PasHocTHOe ypaBHeHue — y(nl,n2), UMmyinbcHas Xapakre-
puctuka — h(nl,n2), cucremuas pyakuust — H(z1,22). 32. CTpykTypHasi cxema AByMEPHOTO HEPEKYPCHB-
Horo ¢unbTpa. 33. Haubonee pacnpocTpaHeHHBIE THIIBI MAaCOK U COOTBETCTBYIOIIME UM 00paboTku. 34.
HNHTepBaibHOE WHTErpUpOBaHUE B cUCTeMax HUdpoBoi o0paboTku m3obOpaxeHuit. 35. MHTEepBambHOE
muddepeHMpoBaHre B cucteMax HU(pPOBOi 00paboTKM M300pakeHuil. 36. PexypcuBHas oOpaboTka
1300pakeHUi B HEOPTOTOHAIBHBIX (HAKJIOHHBIX) HampaBiieHUsX. [IpuMepbl MOCTpOeHUs PEKYPCUBHBIX
aneptyp. 37. PanroBas o6paboTka n3oOpaxenuil. Meauanusiii Gunbtp. 38. OZHOMEPHBIN AKCTpEMab-
HBI (UIBTP 71 BBIACICHUS Mallopa3MepHOro o0bekTa u3 ¢oHa. 39. JIByMepHBIN HSKCTpeMaTbHBIMI
bunbTp c aneptypoit 7*7 mis BbIENIECHUS Maopa3MepHoro o0bekTa u3 ¢pona (Bap. 1 — mo MUHUMYM Tiep -
BbIX pasHocteit). 40. JIByMepHBIN 3KCTpeMalbHbIH (QMIBTp ¢ anepTypoil 7*7 st BBIAEICHUS Majlopas-
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MepHOTro o0bekTa 13 GoHa (Bap. 2 — M0 MUHUMYMY CHTHAJIA).

3.4 Tembl KOHTPOJILHBIX padoT
— JIUCKpeTHble CUTHAJBI U CUCTEMbI Z-peoOpa3oBaHue AHaIU3 JIMHEHHBIX CTAlIMOHAPHBIX CH-
creM [Ipumeps! pacuera xapakrepuctuk LId Hccinenosanne TounocTHbIX xapakrepucTuk L@ OcBoenune
metozoB cuHTe3a L{d OcHoBbl mudpoBoro npenacraBieHus n3oOpaxeHnuil IlpocTpaHcTBeHHbIE METObI
yAy4IIEeHHUs U300paskeHH i

3.5 3auér

— Yacrs I. Ananu3 xapaktepucTuk nupoBeix GuibTpoB 1. JluckpeTH3anys U KBAHTOBAHUE CHT-
HanoB. OyHKIUA KBaHTOBaHMs. CBs3b Uncia ypoBHEH kBaHTOBaHUs N U pa3psaHoCcTH muHBI m. [Tpumep
ANIT mapamnensuoro aeiicteus (ALIT K110711B1). 2. Onpenenenue nudposoro ¢punbrpa. CramuoHap-
HOCTb, JTUHEHHOCTH, (PU3NYECKasi Pean3yeMOCTh, YCTOMUYUBOCTh. [IpuMephbl pa3HOCTHBIX ypaBHEHUIl. 3.
ba3oBbie onepanuu u CUTHAJBI, HCIIOb3yeMble B IIU(PPOBBIX (UIBTPax. AHAIUTHYECKAs 3aITUCh JUCKPET-
HO# mocnenoBarenbHOoCTH uepe3 EW — . [IpuBenute npumep. 4. [Ipsmoe u oOpaTtHoe z-nmpeoOpa3oBaHMS.
CgoiictBa nmuneitHocTH. Teopema o 3ana3neiBanuu. [Ipumepst z-npeodpazosanuii (EU, EC, Kn), ux ¢pusu-
yeckasi uHtepnpetanus. 5. [IpuBecTtu ¢ 10Ka3aTelbCTBOM TEOPEMBI O CBEPTKE MOCIEAOBATENILHOCTEN U
MIEPEMHOXKEHUH TOCIIeI0BaTeIbHOCTEN (KOMIUIEKCHAs CBEPTKA). 6. BriBecTn BhIpaykeHus paBeHcTBa [lap-
ceBaJIsl sl TUCKPETHBIX CUTHAJIOB BO BPEMEHHOW 001acTH, 4acTOTHOW o0nacTu U B o0nactu z-00pa3oB.
7. HaganpHOE M KOHEYHOE 3HAUEHUS ITOCIIE0BATEIBHOCTH, CyMMa WIEHOB IocienoBarenbHocTu. [Ipuse-
ctu nipumepsl. 8. PasHoctHOe ypaBHenue JIL®. ITapamerpsr JILD. Anroput™ QyHKIIMOHMPOBAHUS JIU-
HeltHoro nudposoro ¢unsrpa. 9. OcHoBHBIE hopMbl peanusanuu uppoBsix GuwibTpoB (L[D). CpaBHe-
Hue peanuzanuii uudpossix GuasTpoB. [lokazaTte MIEHTUYHOCTH MPSMOM W KaHOHHYECKOW (opM pea-
m3a-uuu JIL®. 10. OcHOBHBIE XapaKTEPUCTHKH JIMHEHHBIX HU(PPOBBIX (QHIBTPOB C TTOCTOSHHBIMU Hapa-
MeTpaMu. BeIBECTH BbIpaskeHUE ISl CUCTEMHON (DYHKIIMHM UCXOJS U3 PA3HOCTHOTO YpaBHEHHs Ui U -
poBoro ¢uibtpa. 11. Jluckpernas cBéptka. POpMyibl AUCKPETHOW CBEPTKU. [Ipumep BBIYUCICHHS THC-
KpPETHOU CBEPTKH C MOMOIIBI0 rpaduueckoro anroputMma. Jnuna ceéptku. [IpuBenute npumep UCmonb30-
BaHUSI JUCKPETHOM CBEPTKH MPU BBIYMCICHUU OTKIIMKA UpoBoro Gpuiasrpa. 12. YacToTHBIE XapaKTepH -
CTUKH JIMHEWHBIX ITUGPoBBIX GuibTpoB. YactoTHas — H(exp(j o T)), ammmutyaHo-gactotHast — A( o ), da-
304acToTHas — ~ ( o ), TPYIIIOBOE BpeMsl 3ama3biBaHus — =( o). OCOOCHHOCTH XapaKTePUCTHK (TJIaB-
HBII MHTEPBaJ YacCTOT, YETHOCTh, MEPUOANYHOCTS). [Ipumepsl yacToTHBIX XapakTepucTk (H(exp(j - T)),
A( o), (o)) mas ®HY. 13. Tounoctrbie xapakrepuctuku 1[P. OOmas xapakTepucTUKa MOTPEIIHO -
creit, Bo3Hu-Karomux B L{®. [Toaxons! k orieHke norpemnocteil. [IpuBenure mpuMep OLIEHKHA TOTPEUTHO-
cTeii B BeIOpanHOM Bamu mudpoBom ¢unbtpe. 14. Toukn BO3HUKHOBEHUS MOTPELIHOCTEH MPU OKpYTIIE -
HUU pe3yabTaToB. Kak cocTaBisroTcs JoKalbHbIe CHCTeMHbIe (QYHKIMH? DOpMYyIbl [ BRIYUCICHHUS T10-
rpemHocTel (JIOKalnbHbIX U cymmapHoi). IlpuBenute npumep. 15. Brluucnurens mnepBoil pa3HOCTH.
CrpykTypHas cxema, cuctemHas ¢yakuus — H(z), mmnynbcHas xapakrepuctuka — h(nT), yactoTHas —
H(exp(j o T)), ammurynHo-uactotHast — A( o) U dazouactotHas — ~ ( ) XapakTepucTuku. [Ipoxoxre-
HUE€ 4Yepe3 BBIYUCIUTENb MEPBOM pazHOCTH mryMa kBaHToBaHUsl ALIIL. 16. Berauciaurens BTOpoil pa3Ho-
ctu. CTpykTypHas cxema, cuctreMHas ¢pynkuus — H(z), ummynscHas xapakrepuctuka — h(nT), yacrotnas
— H(exp(j o T)), ammnuryaao-uactotHas — A( ) ¥ pazodactoTHas — ~ ( ) Xapakrepuctuku. [Ipoxoxe-
HUE Yepe3 BBIYMCIUTENb BTOPON pazHOCTH myma kBaHToBaHUS ALIIl. Ykazanue: ucnonb3oBarh JaHHbIE
M0 BBIYUCIIUTENIO MepBOi pasHocTu. 17. HakamnuBaromuii CyMMaTop ¢ OrpaHUYE€HHBIM BPEMEHEM CyM-
mupoBanus. CTpykTypHas cxema, cucteMHas ¢pynkuus — H(z), paznoctHoe ypaBHenue — y(nT), ummyibc-
Hass xapakrtepuctuka — h(nT). IIpoxoxaenue myma ALl wepes L[P. 18. CrmaxuBarommid (GuibTp.
CrpykTypHas cxema, cucteMHasi pynkuust — H(z), pasnoctHoe ypaBHenue — y(nT), uMmysiscHast Xxapakre-
puctuka — h(nT), nepexonnas xapakrepuctuka — g(nT). [Ipoxoxnenune uryma AT yepes LD. 19. YVuu-
BepcajbHas 0a3oBas suelika (MHTerpupyrouuii Bbixoa). CTpykTypHast cxema, cucteMHasi GyHkimst — H(z),
pasHocTHOe ypaBHeHue — y(nT), ummynbcHas xapakrepuctuka — h(nT). [Ipoxoxkaenue myma AILLIT uepes
[®. 20. OmmbKkyu, BO3HUKAIOMIKNE B MU(POBBIX PEKYPCUBHBIX (DUIBTPAaX M3-32 KBAaHTOBAHHS JaH-HBIX.
Pacuér ommbok mpu npsiMoi U KaHOHHYecKo dopmax peanmsanuu [[PD mepBoro nmopska 1mo BeposiT-
HOCTHOMY NOAX0Jy. PekoMeHIanuu nmo MCHOJIb30BaHHUIO MPSMOM M KaHOHMYECKOH (opM peanm3anuu
[P®. 21. [TudpoBoit peKypCUBHBIN (GUILTP MEPBOTO MOPSIKA C ONMEPATOPOM KBAHTOBAHUS JaHHBIX. Pe-
JKUMBI OKPYIJICHUS, yceueHHMsl, yuéTa ocTaTkoB. CpaBHEHHE peanus3alil Mexay co0oi U ¢ JUCKPETHBIM
¢bunsTpom. [lpenenbupie nukiael (mpuBeaute npumep). Yacte II. CunTe3 1mudpoBbIX ¢GuiIbTpoB 22.
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OcHOBHBIE 3TaITbl TPOSKTHPOBAHUS U(PPOBHIX GUIBTPOB. CIIPOSKTUPYHTE CIIIAXXKU-BAIOIIUN (GHIIBTP Tep-
BOTO TIOPSAJIKA METOJOM WHBApUAHTHOTO MPeoOpa30oBaHUs UMITYJILCHON XapakTepucTHKU. 23. MeTton uH-
BapUaHTHOTO MpeoOpa3oBaHusl UMITYIbCHOW XapakrepucTuku. [Ipumep cuHTe3a nuppoBOro peoHaropa.
Hymu u momoca H(z). 24. Meton otobpaxenus nuddepenuunano. Hegocrarku metona. [Ipumep cunTesa
UQPPOBOTro pexkeKTopHOro puibrpa. 25. Metoa oununeiinoro npeodpaszoBanus (BJIIT). Ces3p ananoro-
BBIX M IUpoBBIX 4acToT. [Ipumep cuHTe3a mudpoBoro uHTerparopa. 26. Merox cunHte3a 1U(POBHIX
¢GuIIBTPOB ¢ Uconb30BaHUEM Z-GpopM. JloCTOMHCTBA U HEJOCTaTKH MeToza. 27. YacToTHbIe mpeobpaszoBa-
Hus o Koacrantuauaucy (PHY ®HY1, ®HY ®BY, ®HY I[1d, ®HY PD). 28. Metox cunTesa nudpo-
BBIX (DMIIBTPOB C MCIIOJIB30BaHUEM BpeMeHHbIX oKoH. OxHa /lupuxine, Xemmunra, baptinerra, Xanna, bi-
skmana, Kaitzepa. CpaBHUTE XapaKTePUCTHUKH JaHHBIX OKOH Mexay coboit. YHacte III. Iudposas obpa-
6otka m3zobpaxenuit (LIOM) 29. bazoBsle onepaiyu U CUTHAIBI, UCTIOJIb3yeMble Ipu 00paboTke u300pa-
xeHuit. 30. JIuHeliHbIC M UHBAPUAHTHBIC K CIIBUTY CUCTEMBI ITUGPOBOM 00paboTku nzodpaxenuit (LION).
ITpuMmepsl TMHEWHBIX U HEIMHEWHBIX, UHBAPUAHTHBIX U HEMHBApUAHTHBIX K caBury cucrem LIOUM. 31.
AJNTOpUTM ABYMEpHOM JMHEWHON (unbTpanuu. PazHocTHOE ypaBHEeHHE — y(n1,n2), UMIynbCcHas XapakTe-
puctuka — h(nl,n2), cucremnas gynkuus — H(z1,z2). 32. CtpykrypHast cxema IByMEPHOTO HEPEKYPCHB-
Horo ¢uibTpa. 33. Hambomnee pacnpocTpaHEeHHBIE TUITHI MACOK W COOTBETCTBYIONIHME UM 00paboTKH. 34.
WHTepBaibHOE MHTETPUPOBAHUE B cHCTeMax IU(poBoil 00paboTku m3o0paxenuit. 35. MHTepBanbHOE
nuddepennrpoBanue B cucteMax mudpoBoir oOpadboTku m3o0paxeHuit. 36. PexypcuBHas oO6paboTka
n300paKeHUH B HEOPTOTOHAJBHBIX (HAKIIOHHBIX) HampaBieHUsX. IIpumepbl MOCTPOEHUSI pPEeKypCHUBHBIX
aneptyp. 37. PanroBas o6paboTtka m3o0paxeHuii. Meauanubiid GuasTp. 38. OgHOMEpHBIN SKCTpEMah-
HBIH (UIBTP U BBIIEJIEHUS Majiopa3MepHOro o0Obekra u3 ¢oHa. 39. JIBymMepHBIH SKCTpeMalbHBIN
GbunpTp ¢ anepTypoit 7*7 mis BeIAEICHUS MajJopa3MepHOro oobekTa u3 (oHa (Bap. 1 — mo MUHUMYM Tiep -
BbIX pasHocTeil). 40. J[ByMepHbIil 3KcTpeMabHbIH GUIBTP ¢ anepTypoil 7*7 s BBIACTICHUS Majopas-
MepHOTO 00beKTa U3 (poHa (Bap. 2 — M0 MUHUMYMY CHTHAJIA).

4 Meroanueckne MaTepuaJibl
st oGecnieueHus mpoiecca OOydeHHsI U PEIICHUs 3a1a4 O0yICHHsI UCTIONB3YIOTCS CIICTYIOIINE
MaTepUabl:
— METOIUYCCKUE MATEPUAIIbI, OTPEACIISIONINE MPOIEIYPhl OLICHUBAHUS 3HAHHUM, YMEHHIA, HaBbI-
KOB U (MJIH) OTIBITA JIESTSILHOCTH, XapaKTEPU3YIOIIUX ATaIbl (Op-MUPOBAHUS KOMIIETCHIIUH, COTJIACHO TI.
12 paGoueii mporpamMmel.

4.1. OcHOBHas1 JIMTEpaTypa

1. Kypsuuit M.U. Ludposas ob6paboTka curHanoB: YueOHOe mocobue ajsi By30B ¢ rpudom
YMO. — Tomck: TYCVYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 3x3. (ann (5), cu3l (3), cus5
(2), ayn (50)). (manuuue B 6ubmrorexke TYCVYP - 58 3k3.)

2. Hudposoe TeneBuaeHue B BUACOMH(POPMAIIMOHHBIX cucTeMax: MoHorpadus / A.I. UnbuH,
I'’JI. Kazanues, A.I. Kocreuu, M.!. Kypsuuii, U1.H. Ilycteiacknii, B.A.lllamumoB. — Tomck: TYCVYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 3k3. (anx (5), cuzl (3), cu5 (2), ayn (40)). (Hanuyue B
oubmmoreke TYCVYP - 50 5k3.)

4.2. lonoiHUTEILHAS JIUTEPATypa

1. Iudposas obpadortka curnanos: Ilep. ¢ anrn. / A.B. Onmenreiim, P.B. [lagep; mep.: C.A.
Kynemos; pen. nep.: A.C. Henames. — M.: Texaocdepa, 2006. — 855 c¢. — 70 sk3. (ann (8), cuzl (1), cuzs
(1), aym (60)). (mHamuume B 6ubmorexke TYCVYP - 70 5k3.)

2. Hudposas o6padboTka nzodbpaxkenuii: nep. ¢ anrt. / P.C. T'oncanec, P.O. Byuc; nep. I1.A. Yo-
gra. — M.: Texnocdepa, 2005. — 1070 c. — ISBN 5-94836-028-8. — 11 3k3. (ann (3), cuzl (1), cus5 (1),
ayin (6)). (Hanmmuune B 6ubmotexke TYCVYP - 11 9k3.)

3. Iudporas odbpabdboTka u3odpaxenuii B cpene MATLAB: Ilep. ¢ anrn. / P. T'orcanec, P. By,
C. Dnmunc; niep. : B.B. UenbsnkoB. — M.: Texnocdepa, 2006. — 615 ¢. — ISBN 5-94836092-X. — 30 k3.
(anm (5), cuzl (1), cus5 (1), ayn (23)). (Hanuuue B 6udamorexke TYCVYP - 30 3k3.)

4.3. O6s13aTesibHbIE YUeOHO-METOAUYECKHIE MOCOOs
1. Kypsumnit M.U. udporas 06padoTka curuasoB: YueOHOe MeToarndeckoe mocooue. — ToMck:
TYCYP, kadenpa TV, 2012. — 73 c. [DneKTpOHHBIH pecypc, JIOCTYTI
http://tu.tusur.ru/upload/posobia/k10.doc CBOOOTHBIH]. [DnmeKkTpOoHHBIH pecypc]. -
http://tu.tusur.ru/upload/posobia/k10.doc
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2. Kypsuuit M.U. LHudposas obpaboTka curnanos: Jlabopatopusiii npaktukym. — Tomck: TV -
CVYP, xadenpa TV, 2012. — 79 c. [DnexTpoHHBII pecypc, AocTym http://tu.tusur.ru/upload/posobia/k9.doc
cBOOOMHBIN]. [DnekTpoHHbIi pecypc]. - http://tu.tusur.ru/upload/posobia/k9.doc

3. KocteBuu A.T"., Kypssunit M.J. 1000 3amau mo mudgpoBoii 00pabOTKe CUTHAIOB U M300pake-
auit. — Tomck: TYCVYP, kadempa TV, 2012. — 202 c. [DneKTpoHHBIH pecypc, IOCTYI
http://tu.tusur.ru/upload/posobia/k3.doc CBOOOTHBIH]. [DnekTpoHHBII pecypcl]. -
http://tu.tusur.ru/upload/posobia/k3.doc

4.4. ba3bl JaHHBIX, HHPOPMAILMOHHO CIIPABOYHbIE M IOMCKOBBIE CHCTEMbI
1. He TpeOyercs
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