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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
Huctunnuna «{udposas o6padbotka curnanosy» (b1.5.24) otHocutcs k 6moky 1 (6a3oBas yacTh).
[TpenmecTBYIOMMUMI TUCIMIDTHHAME, (DOPMHUPYIOIIUME HadaJlbHbIC 3HAHMSA, SIBIISTIOTCS CIETYIO-
M€ AUCHUIIUHBL: PainoTeXxHuueckue 1eny U CUrHAJIbL.
[Tocnenyromumy AUCUUIIMHAMM SBIISIIOTCA: YCTpOicTBa pruemMa U 00pabOTKU CUTHAJIOB.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

—  OIIK-6 cnocoOHOCTh OCYIIECTBIATH MOUCK, XpaHEeHUe, 00paboTKy U aHaIu3 HH(POpPMALIUU U3
pas3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, IPEACTABIATh €e B TpeOyeMoM (opmaTe C MCIOIb30BAaHHEM HH-
(OopMaIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUI;

— IIK-6 roToBHOCTBIO BBINOJHATH PAacdyeT U IMPOEKTUPOBAHUE JI€TAJIEH, y3JI0B U YCTPOUCTB pa-
JTUOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHMYECKUM 33JJaHUEM C HCIIOJIb30BAHUEM CPEJICTB aBTOMA-
TU3aLUN IPOEKTUPOBAHUS;

B pe3ynbraTe u3ydeHust JUCHUIUIMHBI CTYEHT JOKEH:

— 3HATh - METOJbl MareMaTHUYECKOr0 ONMCAHUS JIMHEHHBIX IHUCKPETHBIX CUCTEM; - OCHOBHBIC
3Tarbl TPOEKTHPOBAHUS U(POBHIX (HIBTPOB; - OCHOBHbIE METO/IBI CHHTE3a W aHaJIM3a YacTOTHO-U30M -
patenbHbIX HU(GPOBBIX (UIBTPOB; - METOABI MAaTEMATUYECKOro OnmucaHus HU(GPOBBIX (UIBTPOB B BHUJE
CTPYKTYpBI; - METOJ MaTeMaTU4eCKOrO OMMCAHMS JUCKPETHBIX CUTHAJIOB C IOMOLIBIO JUCKPETHOIO
npeobpazo-Banus ypee (JAIID); - anroputm ObicTporo npeodpazoBanus Oypwe (BIID) Kymu-Trroku; -
IPUHIMIBI OLIEHKU ITYMOB KBaHTOBAaHUS B IU(POBBIX GUIBTPax ¢ (GUKCUPOBAHHON TOUKOM; - MPUHIIUAIIBI
MOCTPOEHUS CUCTEM OJTHOKPATHOW MHTEPIIONIALUHU U IeHUMAaIUH;

—  YMeTb - OOBSICHATh MaTeMaTUYECKOE ONMUCAHUE JIMHEHHBIX TUCKPETHBIX CHCTEM B BHUJE aJIrO-
PUTMOB; - BBIMOJHATh KOMIBIOTEPHOE MOAETUPOBAHUE JIMHEHHBIX AUCKPETHBIX CHUCTEM Ha OCHOBE MX
MaTe-MaTHYeCKOro OIMCaHUs; - 3aJaBaTh TPEOOBAHUS K YACTOTHBIM XapaKTEPUCTHUKaM IHM(PPOBBIX
¢GbunbTpOB; - 000CHOBBIBATH BbIOOP TUMA HUdposoro ¢puisrpa, KMX nnu BUX (¢ xoHeuHo# unm 6ecko-
HEYHON UMITYJIbCHOM XapaKTEePUCTHKOI); - CHHTE3UpOBaTh HUGPOBON (HUIBTP U aHATIU3UPOBATh €ro Xa-
PaKTEepUCTUKU CPENICTBAMHU KOMIIbIO-TEPHOTO MOJEIHPOBAHUS; - 000CHOBBIBATH BBIOOP CTPYKTYpHI LU(-
poOBOro (pUIBTPa; - BHIMOIHATH KOMIBIOTEPHOE MOJEITUPOBAHUE CTPYKTYpHl HU(POBOro (GpUILTpa; - BbI-
qucnath 1P quckpeTHOTo curHaina ¢ noMolbio anroputMoB BII® cpeacTBamMu KOMIBIOTEP-HOTO MOJIE -
JMPOBAHUS; - OOBSICHATH MPUHIIUITBI TOCTPOCHUS CUCTEM OJTHOKPATHOM MHTEPHOJISIMY U ISIIUMALIUH.

— BJaJeThb - HaBbIKAMHU COCTABJICHUS MaTeMaTHYECKUX MoOJeNIel JIMHEWHBIX JAUCKPETHBIX CH-
CTEM U JUC-KPETHBIX CUTHAJIOB; - HABBIKAMHM KOMIIBIOTEPHOIO MOJEIMPOBAHMS JIMHEHHBIX ITUCKPETHBIX
CHCTEM; - HaBBIKAMU KOMIIBIOTEPHOTO MPOEKTUPOBAHUS IUPPOBBIX (PUIBTPOB; - HABBIKAMU KOMIIBIOTEP-
Horo Beruncienus JAI1® na ocaore BIID.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bupl yueOHO A€ TEIIBHOCTH Bcero yacos CemecTpsl
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5 cemectp 6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 18 14 4
Jlexuun 8
[IpakTnueckue 3aHATHS 6 6
JlaboparopHbie pabOTHI 4 4
CamocrosTenbHas paboTa (BCero) 117 58 59
OdopmiieHre 0TYETOB 110 JIA0OPATOPHBIM 29 15 14
pabotam
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 42 19 23
[ToaroroBka K MpaKTUYECKUM 3aHATHUSM, 30 24 6
ceMHUHapam
BrInonHeHne KOHTPOJIBHBIX paboT 16 16
Bcero (6e3 sx3amena) 135 72 63
IToaroroBka u caada dK3aMeHa 9 9
OO6m1ast TpyI0€MKOCTh 4 144 72 72
3auerHble EanHunel 4.0 4.0

5. Conepsxkanue TUCHUTLIMHBI

5.1. Pa3znesnsl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIABI 3aHATUN

= = &
= £ ] 3
= S a = ©
3 e = 2 g z 5
e © 0 g | g8 5 3
HazBanus pa3aenoB IUCHUIUIMHBL % % é % g §> § %
= 5 = = s 0 =
S o 9 L=
: 5| 5 2¢| g&E
< ) S
=3 S =
= @)
5 cemecTp
1 Beenenwue. LludpoBbie nenu 1 CUTHABI. 2 2 0 14 18 | OIIK-6, ITK-6
2 JTuckpetHoe npeodpaszoBanue Oypobe 2 0 0 13 15 | OIIK-6, ITK-6
(ATId).Z-npeobpazoBanue. Beiipiet-
npeoOpa3oBaHue.
3 XapakTepucTUKU JTUHEWHBIX U(PPOBBIX 2 2 0 14 18 | OIIK-6, IIK-6
¢ubTpoB (LID) ¢ moCTOSHHBIMU Mapa-
METpaMH.
4 Henuneitnsle 3p¢pextsl B L. 2 2 0 17 21 | OIIK-6, I[IK-6
Hroro 3a cemectp 8 6 0 58 72
6 cemecTp
5 Cunre3 H® ans 06paboTku ogHOMED- 1 1 1 15 18 | OIIK-6, IIK-6
HBIX JaHHBIX.
6 YacToTHbIe peoOpa3zoBaHusl, IPUMEHS - 1 1 0 14 16 | OIIK-6, IIK-6
eMble 1pu cuHTese L.
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7 IlpencraBieHue u mpeoopa3oBaHKe 1 1 1 15 18 |OIIK-6, TIK-6
JIBYMEPHBIX CUTHAJIOB.

8 JIBymMepHbIe JIMHEHHBIC (DUITBTPHI. 1 1 2 15 19 |OIIK-6, IIK-6
Hroro 3a cemectp 4 4 4 59 71
Hroro 12 10 4 117 143

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 - CogepkaHue pa3aenoB AUCHUIUIHH (TIO JEKIUSIM)

Copeprkanue pa3aesnoB JUCUUILTUHBI IO

HazBanus pa3nenos
JIEKIIASIM

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUU

5 cemecTp

[\

1 Beenenwne. Lludposrie nenu u [udpossie curHaibsl. AHaIOro-1HQpo- OIIK-6,
CUTHAJIBI. BbI€ U IIU(po-aHaIOroBbIe Ipeodpa3oBa- ITK-6
tenu. L{udpossie cuctemsr 00paboOTKN
curHayioB. Posb 1 MeCTO peueBbIX (3BYKO-
BBIX) U BUJICOTEXHOJIOTHI B COBPEMEH-
HOM Mupe. Pusnyeckoe coaepxKaHue of-
HOMEPHBIX M IByMEPHBIX CUTHAJIOB.
KBanToBanue u auckpernsanusi. OueHka
KadecTBa LU(POoBbIX curHayioB. Lludpo-
BOM aHAJIN3 CHEKTPaIbHBIX U BPEMEHHBIX
XapaKTEPUCTUK CUTHAIIOB.

Htoro 2

2 JluckpetHOe mIpeoOpa3oBaHue OpToroHanapHbIC MPEe0Opa30BaHUS CUTHA- 2 OIIK-6,
®ypoe (JI1D).Z-npeodpazoBanue. JIOB U aJITOPUTMBI UX OBICTPOTO BBIYHCIIE- [1IK-6
BeiiBner-npeodpazoBanue. Husl. Beruucnenue cnektpoB Oypwe 1
JTUCKPETHBIX curHaioB. CBOMCTBA CIEK-
TPOB TUCKPETHBIX curHanoB. [Ipeobpazo-
BaHune Oypbe — METO/I OPTOTOHAIBHOTO
npeoOpaszoBanus. Beibop 6asuca — kito-
4eBasi mpoOieMa Mpu pelieHuy IPUKIIa-
HBIX 3371a4. OpTOroHaNIbHOE KOCUHYCHOE
npeoOpa3oBaHue, CBOWCTBA, 0OIACTH
npumeHenus. [lonsTue o BelBIeT-Mpeoo-
pa30BaHMUSIX.

HUroro

3 XapakTepuCTUKU JTUHEWHBIX Anroputmsl (yHKINOHUPOBAHUS U Gop- 2 OIIK-6,
b poBbix punsTpoB (D) ¢ MbI peanuszanuu duHenHsIx L{d. Cucrem- [1IK-6
MOCTOSIHHBIMU ITapaMeTpaMHu. Has (repenarodynas) QyHKIws GuisTpa B
z-popme. ViMnynbcHas U nepexosiHast xa-
pakrepuctuku. JluckperHas cBeprka. Ya-
CTOTHBIE XapakTepucTuku L{D. I'pymnmo-
BO€ BpPEMs 3ala3/IbIBAHUS. Y CTOMUYUBOCTh
L®. TounoctHsle xapakrepuctuku L{D.
[TorpenrHOCTH 1 KauecTBO IH(PPOBBIX
ay[lMo- U BUJIEOCUTHAJIOB.
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Utoro

4 Henuneitnsie 3¢ dextst B LID.

DddexTrl kBaHTOBaHMS. OMIMOKH KBaH-
TOBaHUS B peKypcuBHbIX [[D. MeTobl
60pb0BI ¢ HeMMHEHHBIMU 3(dekTamu B
pexkypcuBHbIX L{®. Tounocts u ¢ dek-
TUBHOCTH IIU(PPOBBIX BBIYUCICHHUIN C
coxpaHeHueM ocTaTtkoB. OcoOeHHOCTH
MIOCTPOCHUS KAaHAJIOB CIICKEHHUS C UC-
mojib3oBanuemM 1{D.

HUroro

OIIK-6,
I1IK-6

Hroro 3a cemectp

6 cemecTp

5 Cunte3 LD nns 06paboTku
OZTHOMEPHBIX JaHHBIX.

Cunre3 [{® no MeTogaM MHBAPUAHTHOTO
peoOpa3oBaHusl UMITYJIbCHON XapakTe-
pUCTUKH, OTOOpakeHus TudepeHira-
JI0B, OMJIMHEWHOTO TIpeoOpa3oBaHusl, Z-

dbopm.

Hroro

OIIK-6,
I1IK-6

6 YacroTHble npeoOpa3oBaHus,
npuMeHsieMsle pu cunrese L.

MeTozpl 4aCTOTHBIX IpeoOpazoBaHUil.
OO6ume yactotHble ipeoOpazoBanus LD
o Koncrantuaunucy. Ipsimoit cunares
L[®. Mertoas! cuntesa ¢puistpos ¢ KUX.
Mertos 4acToTHOM BBIOOpKH. MeTox Bpe-
MEHHBIX OKOH. KencTpanpHblil aHanus3 u
romoMop(dHas 06paboTKa ayJMOCUTHa-
JIOB.

Htoro

OIIK-6,
[1IK-6

7 llpencraBnenue U mpeodOpasoBaHUE
JBYMEPHBIX CUTHAJIOB.

OproroHanpHas ¥ rekcaroHajlbHas CTPYK-
TYpBI TUCKPETH3ALMHN U300paKEeHUSI.
Oco0ble TByMEpHBIE MOCIIEI0BATEIBHO-
cTi. MHOrOMepHbIe cucTeMbl. bazoBbie
oIepalyu UCIoJIb3yeMble B MHOTOMEP-
HBIX cucTeMax. JIuHeilHble U HHBapUaHT-
HBIE K CIBUTY MHOTOMEPHbBIE CUCTEMBI.

Hroro

8 JIBymepHble JuHEHbIEe QUIBTPHI.

JIByMEpHBIE OIIEepaTOPhl «CKOIB3SAIIETO
CPEIHEro», «JIaracuaHay, «BblICICHU]
JUHUH (KOHTYPOB) B U300pasKEHUI,
«aBoiHoro auddepeHunpoBaHus», «Ma-
JIOpa3MepHbIX 0OBEKTOB U3 IIYMOB U ¢o-
HOB», «IIPOCTPAHCTBEHHBIX IPAJHECHTOB B
HM300pKCHUI.

HUroro

OIIK-6,
[1IK-6

Hroro 3a CEMCECTP

4

Hroro

12

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecnedynBAKIIMMH (NPeAbl Ty IIUMHU)

U o0ecrnieynBaeMbIMHU (MOCJIETYIOIIUMHU) TUCHUIIIMHAMHA

Pazgensl qUCIUIUIMHB U MCKIUCHUIITIMHAPHBIC CBA3HU C O6CCHC‘-II/IB8.IOH_II/IMI/I (HpC,Z[LI,Z[yIJ_[I/IMI/I) u
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmura 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIC CBI3H

Ne pa3nenoB qaHHOUM TUCIMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO
HavMeHOBaHME TUCIUTLIMH n3ydeHue 00ecreuynBaoInuX U 00eCIeYnBAEMbIX TUCIUTLTAH

1 2 3 4 5 6 7 8

[IpenmecTByronme qUCUUILIHHBI

1 Pannorexunueckue Lenu U
CUTHAJIBI

+ - + +

[Tocnenyromue TUCIUITITUHBL

1 YcrpoiictBa nmpuema u oopa-

o+ + + +
OOTKM CUTHAJIOB

5.4. CooTBeTCTBHE KOMIIETEHIIUI, (POPMHUPYEMBbIX IPHU U3YUYEHUH TMCUMILIUHBI, 1 BUAOB 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUUIUIMHBI, W BHUJIOB 3aHATUN
MpeJICTaBICHO B Tabmwmie 5.4
Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA ¥ BUIOB 3aHATHN, POPMUPYEMBIX TIPH U3YICHHUH JTUCITUTIIIH -
HBI

Bunnl zansatuit

DOpMBI KOHTPOJIA

Komnerenimmn
Jlexknun

+ | IlpakTuueckue 3aHATUS
JlabopaTopHbie pabOThI
+ | CamocrosTrenbHas paboTa

OIIK-6 + KonTpomasHas pabora, Jk3a-
MeH, 3amura otuera, Onpoc

Ha 3aHATHAX, TecT

IIK-6 + +

+

KonTposnbHas pabota, Jk3a-
MeH, 3amura otyera, Onpoc
Ha 3aHaTHUIX, TecT

6. UnTepakTHBHBIE MeTOAbI U GOPMBI OPraHU3aNNH 00yYeHUs1
He npenycmotrpeno PYII

7. JlabopaTtopHble paGoThl
HanmenoBanue 1abopaTtopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7. 1 — HaumeHoBaHue 1abopaTopHBIX padoT

HazBanus pasznesnos HaumenoBanue nabopaTopHbIX paboT

TpynoeMKocTsb,
q
dopmupyembie
KOMIIETEHIINN

6 cemecTp

—

5 Cunte3 LI® nns 06paboTku CunTe3 uudpoBbIX GUIBTPOB 11 00pa-
OJTHOMEPHBIX JTaHHBIX. OOTKHM OTHOMEPHBIX CHTHAJIOB

HUroro 1
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7 IlpencraBienue u nmpeodpazoBaHue
JIByMEPHBIX CUTHAJIOB.

[IpencraBienue u npeodpazoBaHuUe JIBY-
MEPHBIX CUTHAJIOB

Hroro 1
8 JIBymepHbIe TuHEHbIe QUIBTPHI. udposast 06paboTKa ABYMEPHBIX CUTHA- 2
JIOB
Hroro
Hroro 3a cemectp
Hroro
8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHO B Tabnure 8.1.
Tabnuma 8. 1 — HauMeHoBaHME MPaKTUUECKUX 3aHATUH (CEMHUHAPOB)
3 z £
: i3
HanmMeHoBaHUe MPaKTUUECKUX 3aHATHH = > 0
Ha3sBanus pasnenos z 7 o=
(cemunHapoB) 8 g 2
X g =
> &3
o =
= o
5 cemecTp
1 Beenenue. Lludposrie nenu u [udpossie 11X U CUTHATIBL. 2 OIIK-6,
CUTHAJIBIL. Hroro I1IK-6
3 XapakTepruCTUKU JTUHEWHBIX HuckperHoe npeobOpazoBanue Pypne 2 OIIK-6,
b poBbix punsTpoB (D) ¢ (AI1®D).Z-npeobpazoBanue. BeiiBner- [TK-6
MOCTOSIHHBIMU [TapaMeTpaMHu. npeoOpa3oBaHue. AHaIU3 JMHEHHBIX CTa-
LIUOHAPHBIX CUCTEM.
Hroro 2
4 Henuneitnsie 3¢ dextst B LID. IIpumeps! pacuera xapaktepuctuk L{D 2 OIIK-6,
Hroro 2 IIK-6
Hroro 3a cemectp 6
6 cemecTp
5 Cuntes LD qyist o6paboTkm HccnenoBanne TOUHOCTHBIX XapaKTEPHU- 1 OIIK-6,
OJTHOMEPHBIX TaHHBIX. ctuk L{D [1IK-6
Hroro 1
6 YacroTHble npeoOpa3oBaHus, OcBoenne MeTo10B cuHTe3a L{D 1 OIIK-6,
npuMeHsieMble pu cunrese [[O. Hroro 1 [IK-6
7 TlpencraBnenue u npeodpazoBanue | OCHOBBI MUGPOBOTO MPEACTABICHHS 1 OIIK-6,
JBYMEPHBIX CUTHAJIOB. n300pakeHui [1IK-6
Hroro 1
8 JIByMepHbIe THHEHHBIC (PUITBTPHI. [IpocTpaHCTBEHHBIE METOABI YIyYIICHUS 1 OIIK-6,
M300paxeHH [TK-6
Hroro
Hroro 3a cemectp
Hroro 10

9. CamocTrosiTeqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B
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Tabimue 9.1.

Tabmua 9.1 - Buasl caMoCTOATENHHOM PaObO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g =
al o g
= S
5 cemecTp
1 Beenenue. Lludpossie | Iloaroroka k npaxtuye- 4 |OIIK-6, |KonrponbHas pabora,
MM U CUTHAJIEI. CKHM 3aHSITHSIM, CEMHHA- TIK-6 Onpoc Ha 3aHaTusx, Tecrt,
pam OK3ameH
[ToaroroBka Kk mpaxkTu4e- 4
CKHM 3aHATHUSIM, CEMUHA-
pam
IToaroroBka K npaxkTu4e- 2
CKUM 3aHATHUSAM, CEMUHA-
pam
[TpopaboTka JIEKITMOHHOTO 4
MaTepuana
Hroro 14
2 JluckpetHoe [ToaroroBka Kk npaxkTuye- OIIK-6, |3ammTa oruyera,
npeobOpazoBanue Oypbe | CKUM 3aHATHIM, CEMHHA- I1IK-6 KonTpospHas pabora,
(AlD).Z- pam Ompoc Ha 3ansaTusx, Tecr,
| a30BaHUE. K3aMEH
P ?OGp 30 c [TpopaboTka JIEKITMOHHOTO 5 Jksame
BeiiBner-
MaTepuania
npeoOpa3oBaHue.
OdopmieHre OTYETOB 10 4
JabopaTOpHBIM paboTam
Hroro 13
3 XapaKkTepucTuku [ToaroroBka k mpakTuue- 4 |OIIK-6, |3ammTa oTyera,
JUHEWHBIX HU(POBBIX CKHUM 3aHATUSM, CEMUHA- [IK-6 KonrtponpHhas pabora,
¢ubTpoB (LD) ¢ pam Omnpoc Ha 3anaTHX, Tecr,
MTOCTOSTHHBIMH K3aMEH
0CTO [IpopaboTka TeKIHOHHOTO 6 Jisaue
napameTpamH.
pametp Matepuana
OdopmiteHre 0TIETOB 1O 4
JabopaToOpHBIM paboTam
Hroro 14
4 Henuneitnole a3gpdextsl |Iloaroroska k nmpakruye- OIIK-6, |3ammTa oruyera,
B [[D. CKMM 3aHATUSAM, CEMHUHA- I1IK-6 KonTposnbHas pabora,
pam Onpoc Ha 3aHaTusx, Tecrt,
K3aMEH
[IpopaboTka JIeKIIMOHHOTO 4 Jk3ame
MaTepuana
OdopmieHre OTYETOB IO 7
JabopaTOpHBIM paboTam
Hroro 17
Hroro 3a cemectp 58
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6 cemecTp
5 Cunre3 D s BrinosiHeHNE KOHTPOJIBHBIX 5 OIIK-6, |3ammura otuera,
00pabOTKH OJJHOMEPHBIX | paboT ITK-6 KontponsHas pabdora,
HHBIX. MpoC Ha 3aHATUsX, Tect
fa [TpopaboTka JIEKITMOHHOTO 5 Onpoc ra 3 > 1€C
MaTepuana
OdopmiieHre 0T4ETOB 1O 5
nabopaTopHbIM paboTam
Hroro 15
6 YacToTHbIie BrinosiHeHNE KOHTPOJIBHBIX 6 |OIIK-6, |KonrponbHas pabora,
npeoOpa3oBaHus, pabort I1K-6 Onpoc Ha 3anarusx, Tect
MIPUMEHSIEMBIE TIPU
PUMCHAC D c1p [TpopaboTka JIEKITMOHHOTO 8
cumrese HO. Matepuana
Hroro 14
7 llpencraBneHue u BrinosiHeHNE KOHTPOJIBHBIX 5 OIIK-6, |3amura otuera,
npeoOpa3oBaHue pabor ITK-6 KontpomnsHas padora,
B HBIX CUTHAJIOB. MpoC Ha 3aHATUsX, Tect
AABYMEP CHTHATIO [IpopaboTka JIEKIIMOHHOTO 5 Onpoc ra 3 > 1€C
MaTepuana
OdopmiteHre 0TIETOB 1O 5
nabopaTopHbIM paboTam
Hroro 15
8 IIBymepHble nuHeiiHble | [loaroroBka k mpakTude- 6 |OIIK-6, |3amwura oTyera,
(bUITBTPEL. CKHUM 3aHSATUSIM, CEMHHA- I1K-6 KonTpomnpHas padora,
pam Omnpoc Ha 3ansaTHAX, Tect
[TpopaboTka JIEKIIMOHHOTO 5
Martepuana
OdopmieHre 0TYETOB 0 4
nabopaTopHBIM paboTam
Hroro 15
Hroro 3a cemectp 59
[TonroroBka u ciava sK3a- 9 DK3amMeH
MeHa
Hroro 126

9.1. TeMbI KOHTPOJIBHBIX PadoT
1. OO6mme yactorHbie mpeodpazoBanus L{D mo Koncrantuamancy

10. KypcoBasi paGora (mpoexT)
He npenycmotrpeno PYII

11. PeiiTuHroBasi cucremMa isi OEHKH YCIIeBA€MOCTH CTY/IeHTOB
He npenycmorpeno

12. Y4yeOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE OOecreyeHre TUCHMIIIMHbI

12.1. OcHoBHas JuTEpaTypa
1. Kypsuuit M.U. Hudposas o6paboTka curHaioB: YueOHOe mocobue Iuisi BY30B € IpudpoM
YMO. — Tomck: TYCVYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 3k3. (anin (5), cuzl (3), cuz5
(2), ayn (50)). (manuune B 6ubmmorexe TYCVYP - 58 2k3.)
2. Hudposoe TeneBuaeHne B BUACOMHPOPMAIMOHHBIX cucTeMax: MoHorpadus / A.l. Wibus,
I'’1. Kazanues, A.I'. KocreBuu, M.M. Kypsuuii, U.H. Ilycteinckuii, B.A.lllanumos. — Tomck: TYCVYP,
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2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 »k3. (ann (5), cuzl (3), cu3S (2), ayn (40)). (Hanuuue B
ounbmmoreke TYCVYP - 50 3k3.)

12.2. lonoiHUTEIbHAS JIUTEPATYpPa

1. Iudposas obpabotka curnanos: Ilep. ¢ anrn. / A.B. Onnenreiim, 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)). (manuune B 6ubmmorexe TYCVYP - 70 3k3.)

2. Hudposas odpaboTka nzodbpaxkenuii: nep. ¢ aurt. / P.C. T'oncanec, P.O. Bync; nep. I1.A. Yo-
gyra. — M.: Texnocdepa, 2005. — 1070 c. — ISBN 5-94836-028-8. — 11 sk3. (ann (3), cuzl (1), cus5 (1),
ayin (6)). (manmmuue B 6ubmmotexke TYCVYP - 11 9k3.)

3. Iudposas obpadboTka nzodpaxenuii B cpene MATLAB: Ilep. ¢ anrn. / P. ['oncanec, P. By,
C. Dnmunc; niep. : B.B. UensnkoB. — M.: Texnocdepa, 2006. — 615 ¢. — ISBN 5-94836092-X. — 30 k3.
(anm (5), cuzl (1), cus5 (1), ayn (23)). (Hanuuue B 6ubarorexke TYCVYP - 30 7k3.)

12.3 YueOHO-MeTOAHYECKHE MOCO0OUS

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYeCKHE TOCOOHS

1. Kypsuuit M.U. [udposas o6paboTka curnanaos: YueOHoe MeToauueckoe mocodue. — ToMck:
TYCYP, kadenpa TV, 2012. — 73 c. [D5eKTpOHHBIH pecypc, JIOCTYTI
http://tu.tusur.ru/upload/posobia/k10.doc CBOOOTHBI]. [DnmeKTpOHHBIHA pecypc]. -
http://tu.tusur.ru/upload/posobia/k10.doc

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

3. KocreBuu A.I', Kypsunit M.M. 1000 3ama4 o udpoBoit 06paboTke CUrHAIOB U M300paxe-
Hud. — Tomck: TYCYP, xadeapa TV, 2012. — 202 c. [DAEKTpOHHBIA pecypc, AOCTYI
http://tu.tusur.ru/upload/posobia/k3.doc CBOOO/HBIH]. [DneKTpOHHBIIH pecypc]. -
http://tu.tusur.ru/upload/posobia/k3.doc

12.3.2 YuyeOHO-MeTOAMYECKHE TIOCOOUS ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTSAMM 3/10POBbSI

Y4eOHO-METOIMIECKUE MAaTepPHAIIbI JIJISI CAMOCTOSTEIILHOW M ayAUTOPHOW pabOThI 00ydJarOIUXCs
W3 YHUCJIa WHBAJIUJIOB NPEIOCTABISAIOTCS B (popMax, aganTHPOBAHHBIX K OTPAaHUYEHUSM WX 3J0POBBS U
BOCTIPUSTHS WH(OPMAITUH.

JlJ1s1 JIMI ¢ HAPYIIIEeHUSIMU 3PEeHMUsI:

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM HIPUPTOM.

JIst M1 ¢ HAPYLIeHUsIMH cJIyXa:

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JlJisl JINI ¢ HAPYIIEHUSIMU ONIOPHO-ABUIaTeJIbHOI0 ANIaparTa:

- B (hopMe FIIEeKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (popme.

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

13. MarepuaibHO-TEXHHYECKOe o0ecneyeHue JUCHUIIMHBI
13.1. O0mue TpeGoBaHNsA K MATEPHAJBHO-TEXHHYECKOMY 00eCIe4eHUI0 THCIUTIINHBI

13.1.1. MaTepuajibHO-TEXHMYECKOE O0ecrieyeHue 1Jis1 JIEKIIMOHHBIX 3aHATHH
s mpoBeieHns 3aHATHI JICKIIMOHHOTO THIIA, TPYMITOBBIX M MHANBUYaJIbHBIX KOHCYJIbTAIUH, TC-
KYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCcTallui UCIIONIb3yeTCs yueOHast ayquTOpHs, C KOJIMYECTBOM I10-
CaJIOUHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs JTOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
HATJISIHBIC TOCOOUS B BUJIE MPE3CHTALINI TI0 JICKIIMOHHBIM pa3/ieiiaM JUCIUILTUHBL.

13.1.2. MaTepuaJbHO-TEXHHYECKOe o0ecnedeHue I NPAKTHYECKUX 3aHATHI
st mpoBeieHHsI TPaKTUIECKUX (CEMUHAPCKUX ) 3aHATHIN UCIIONIb3YeTCsl ydeOHast ayuTOpHs, pac-

CornacoBaHa Ha noprtane Ne 18254 11



noJiokeHHast o azapecy 634034, Tomckast 06nacts, . Tomck, Bepmmauna ynuua, 1. 47, 2 stax, aya. 217.
CoctaB obopynoBanus: YueOHass mebenb; Jlocka MarHuTHO-mapkepHas -lmT.; Kommyrtatop D-Link
Switch 24 port - 1mT.; Komnberoreps! knacca He Hike [I9BM INTEL Celeron D336 2.81T 1. -14 mrt. Uc-
MOJIb3yeTCs JIMIIEH3MOHHOE MPpOorpaMMHOE obecrieueHne, makeTbl Bepcueil He Hike: 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 sl XpaHeHUS U NPO(UIAKTUYECKOro OOCITyKUBaHHs y4eOHOTO
000pynoBaHUs.

13.1.3. MaTepuajibHO-TeXHHYECKOe oDecriedeHue 1JIs1 J1a00paTopHbIX padoT

s mpoBeneHus: TabOpaTOPHBIX 3aHATHH UCHOJIB3yeTCs y4eOHO-HCCIeNOBaTEeIbCKas BBIYMCIIHU-
TeJbHas JabopaTopusi, pactoioxkeHHas 1o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmmauna ymm-
na, A. 47, 2 srax, ayn. 217. CocraB oOopynoBaHus: YueOHas meOenb; DKpaH C 3JIEKTPONPUBOIOM
DRAPER BARONET — 1 mit.; Mynstumenuitasiit npoekrop TOSHIBA — 1 wt.; KoMmnberoreps! kiiacca He
ke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmmpoxomnonocHsIM JocTynoM B Internet,
¢ mouutopamu tuma Samsung 18.5" S19C200N— 18 mt.; Mcnons3yeTcsi TUIEH3HOHHOE MPOTrpaMMHOE
obecreueHue, nakeTsl Bepcueil He Hike: Microsoft Windows XP Professional with SP3; Visual Studio
2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005

13.1.4. MaTrepuaJibHO-TeXHUYECKOe o0ecrevyeHne 1JIsl CAaMOCTOSITEIbHOM PadoThI
st camocToATeIbHON paboThl UCIONB3YyeTCs yueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o azapecy 634034, r. Tomck, yn. Bepmmanna, 47, 1 atax, aya. 126. CoctaB 000pynoBaHus:
yaeOHast MeOenb; kKomrbioTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 4 mrT.; KOMIbIO-
tepel nonkimoueHbl kK ceth MHTEPHET u oGecreunBaroT A0CTyn B AJIEKTPOHHYIO HHGOPMAIIMOHHO-
00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

13.2. MaTtepuajbHO-TeXHHYeCKoOe o0ecriedeHre JUCIUIIIMHBI 1151 JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl dunaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenuaIbHOrO Ha3HAUCHMSL.

[Ipn 0OyueHun CTyJEHTOB ¢ HAPYMIEHUSIMHU CJIyXa IIPETyCMOTPEHO HUCIIOJIb30BaHUE 3BYKOYCHIIU-
BalOIIEH anmapaTypbl, MYIbTUMEAUWHBIX CPEACTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepesauut
y4eOHOI MHPOPMAIUK B JOCTYMHBIX (hopMax JUIs CTYJICHTOB C HAPYIICHUSIMH CITyXa, MOOMIIBHOW CHCTE-
MBI 00y4EeHHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHONW CHCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJEHTHI C HAPYIIEHHUEM CIllyxa, 000py/lI0oBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Ipu oOyueHnn CTyJEHTOB ¢ HAPYIIEHUSIMU 3PEHUSAMM IPEYCMOTPEHO HCIIOIb30BAHNE B JIEKIIU-
OHHBIX U Y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE MJIU cllaiifia Ha SKpaHe) IIPU ITOMOLIM BUIEOYBEIMUUTENEH A1 yAaJIEHHOTO IPOCMOTpa.

ITpu oOy4eHHHU CTYIEHTOB ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTEeJBLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOWCTBA BBOAA MH(OPMALMHU M JIPyrHe TEXHHUYECKUE CPEACTBA MpUeMa/Tiepenaun
yueOHOl nHpopMaluu B JOCTYNHBIX (opMax A CTYAEHTOB C HapyLIEHUSIMHU ONOPHO-ABUIaTEIbHOIO
anmapara, MOOWJIBHOM CHCTEMbI 00yYeHHS ISl JIIOJIeH C MHBAIUHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMA K (JOHIY OLIECHOYHBIX CPEICTB U METOANYECKHE PeKOMEH/Iallui
CDOHI[ OILICHOYHBIX CpeI[CTB 1 THUIIOBBIC KOHTpOJ'ILHI)IC 3aJaHusd, I/ICHOJ'IBSYGMI)IC IJI1 OLICHKH Cq)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 MUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUU 110 AUCITUIUIMHE MPUBEICH B MPUIIOKEHUH K pabodeil mporpaMme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JJIf JHUI[ C OTPAHUYECHHBIMH BO3MOKHOCTAMM
310POBbA
J171st CTyIGHTOB C MHBATUAHOCTHIO MPEAYCMOTPEHBI AOMOTHUTENBHBIE OIEHOYHBIE CPECTBA, Mepe-
YeHb KOTOPBIX YKa3aH B TaOJuUIE.

Taﬁ.lmua 14 — HO]’[OJIHI/ITGJILHLIQ CpeacTBa ONCHUBAHMSA TJIA CTYACHTOB ¢ THBAJIUJIHOCTBIO

KaTCFOpI/II/I CTYACHTOB BI/I,Z[I)I JOIIOJITHUTEIIBHBIX OIICHOYHBIX cDOpMI:uI KOHTPOJIAA U OUCHKH
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CpCaACTB

pe3yabTaToOB 00yUEHUS

C napyumeHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHus

CobecenoBanue 1o BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMUHAM

HpCI/IMyIJ_ICCTBCHHO YCTHasd MMpoOBCPKa

(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIPOCHI K
3a4eTy

HpCI/IMyme(:TBeHHO JUCTaHIITMOHHBIMHA

METOAaAMU

C orpaHuuYeHHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIE
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJIaMH, UCXO/ISl U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT IPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jns crynentoB ¢ OB3 npenycmarpuBaercs AocTynHas popMma NpeIoCTaBIeHHs 33/1aHUi OLIeHOY -
HBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METOJIOM YTEHHSI ACCUCTEHTOM 3aJIaHus BCIIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BAaHUEM CYPIOINIEPEBOA.

CryneHTaM C MHBJIWAHOCTBIO YBEJIMYMBAETCS BPEMsl Ha IMOJIOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOMPOCHI. J{JIst TAKMX CTYAEHTOB MpeayCMaTpUBAETCs JOCTYyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C MUCIOJIH30BAHUEM YCIIyT ACCHCTEHTA,;

- NpEICTaBICHUE OTBETOB YCTHO.

[Iponenypa oneHWBaHUS PE3yJAbTATOB OOYUEHHS MHBAIHIOB IO JUCIHUILIMHE MPEIyCMaTpHBAET
npegocTaBieHre nHpopManuu B popMmax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbsI U BOCIIPUATHS

UH(pOpPMALINH:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEoOxomMMOCTH /17151 00YYAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOILEIypa OLICHUBAHUS PE3yIbTaTOB
00y4eHUs1 MOXKET MMPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
Indposas 06padoTka cUrHa10B

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT
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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

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

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

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-

CornacoBaHa Ha noptane Ne 18254

15



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

* [Ipaktudeckue 3aHsi-
THS;

o Jlexnuwm;

» CamocrosiTenbHas pa-
ooTa;

» JlabGopaTtopHsbie pabo-
TBI;

* [IpaxkTuueckue 3aHs-
THS;

* Jlekumu;

» CamocTosiTeNnbHas pa-
0oTa;

» JlabGopaTtopHbie pabo-
THI,

* CamocrosTenbHas pa-
ooTa;

» JlaGopaTtopHbie pabo-
THI;
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Hcnonb3yembie * KontponwHas pabora; | * KoHTposbHast pabota; | * DK3aMeH;
CpeICTBa OLEHUBA- | ¢ Onpoc Ha 3aHIATHSIX; * Omnpoc Ha 3aHATHUSX;
HUA e TecT; * Tect;
* DK3aMeH; * DK3aMeH;

DopMynUpoBKa MOKa3aTeNell U KPUTEPUEB OLEHUBAHUS JaHHONW KOMIIETEHLWU MpUBEACHA B Ta-
omure 4.
Tabmuma 4 — [Tokazareau M KpUTEPHUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTanax

CocTasn 3HaTh VYMeTh Bnanets
OTnryHO * OO6nanaer akTuue- * OOmagaer quanasonom | * Kontponmpyer pabory,

(BBICOKHI YPOBEHB)

CKHMH U TEOPETUYECKHU-
MU 3HaHUSIMU B Mpeeiax
M3y4aeMoil 00JacTH ¢ mo-
HUMaHHUEM TPaHUI] IPU-
MEHHUMOCTH;;

MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS pa3BUTHS
TBOPYECKUX PEIICHUMH,
abcTparupoBaHus
po0em;;

IIPOBOZUT OLIEHKY, COBEP-
LICHCTBYET ACUCTBUSA pa-
OOTEI;;

Xoporio (6a30BbIi

* 3HaeT (PaKThl, NPUHIIH-

e (OO0Onamaer QUara3oHOM

* beper OTBETCTBEH-

CTBIX 3a]1a4;;

YPOBEHB) MBI, POIIECCHI, OOIIIHE MPAKTUYECKUX YMEHUH, HOCTb 3a 3aBE€pIICHUE 3a-
MOHSTHS B Mpeeiax u3y- | TpeOyeMBbIX JJisl PEeIICHUs | Jad B HCCIEIOBAaHUH,
yaeMoi 001acTu;; OTIpEe/ICTICHHBIX TPOOJIEM | TMPHUCIIOCAOIMBACT CBOE

B 00J1aCTH UCCIIeI0BA- MOBEJIEHUE K 00CTOSATEb-
HUS;; CTBaM B pELICHUU
npoonem;;

VYnosnerBoputensbH | * Ob6nanaer 6a30BbIMU * Ob6nanaer ocHOBHbIMH | * PaboraeT npu npsMom

0 (OpPOroBbIi 0O0ITUMU 3HAHUSIMU;; YMEHHUSIMH, TpeOyeMbIMH | HAOIIOACHUU;;

YPOBEHb) ISl BBITIOJTHEHUS TIPO-

2.2 Komnerenuusa OIIK-6

OIIK-6: criocoOHOCTh OCYIIECTBIIATH MOHMCK, XpaHEHHe, 00pabOTKy M aHaIu3 WHPOpPMALUU U3
Pa3IMYHBIX UCTOYHUKOB W 0a3 JaHHBIX, TPEICTABIATH €¢ B TpeOyeMoM (opmMaTe C MCTIOIB30BaHHEM WH-
(OpMaLIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH.

st hopMHPOBaHUS KOMITETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSI ATAIOB. DTaIbl (HOPMUPOBAHHUS
KOMIETEHIIUH, TIPUMEHSIEMbIE JJIs1 3TOTO BUJbI 3aHATUN M HCIIOJIb3yeMble CPEACTBA OLICHWBAHUS MpPE-

CTaBJICHBI B TA0IHUIIE 5.
OPMHUPOBaHUsI KOMIIETEHIIMH U UCTIOJIb3YEMbIE CPEICTBA OIICHUBAHHUS

Tabmuma 5 — Dransl

Cocras

3HaTh

YMeTb

Baanern

CopnepxaHnue 3Ta-
II0B

HCTOPHUIO, TEXHOJIOTHIO Pa-
0O0ThI HA TIEPCOHATILHOM
KOMIIBIOTEPE B COBPEMEH-
HBEIX OC, OCHOBHBIE METO-
IIbI Pa3pabOTKH alTOPUT-
MOB U TIPOTpamM, CTPYK-
TYpbI TaHHBIX.

pa3pabaTbIBaTh aJrOpPUT-
MBI ¥ TIPOTPaMMBI JIJIS pe-
IeHUs 33124 00paboTKU
JTAHHBIX C IOMOIIBIO
COBPEMEHHBIX HHCTPYMEH-
TaJBHBIX CPEICTB KOHEU-
HOTO TI0JIb30BaTEJIsI.

COBPEMEHHBIMU HHCTPY-
MCHTAJIbHBIMU CpEACTBA-
MU JUTSI PEIICHHSI TUTIOBBIX
oOIeHayIHbIX 3a/1a4 B
cBOei nmpodeccruoHambHON
ACATCIIBHOCTH U JIA Opra-
HU3AI[MH CBOCTO TPY/IA.

Bunnl zanstui

* IIpakTnueckue 3aHs-
TUS;

e Jleknum;

* (CamocrodrenbHas pa-
oora;

» JlabGopaTtopHsie pabo-
THI,

* [IpakTnueckue 3aHs-
THUS;

o Jlexmmuy;

* CamMocTodATenbHas pa-
oora;

» JlabopaTtopHbie pabo-
THI;

* CamocTosTenbHas pa-
OorTa;

» JlabGopatopHsbie pabo-
THBI;

3

Hcnosnb3yembie

* KonrponpHas pabora;

» KoutponbHas pabora;

* JK3aMeH;
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CpeacTBa OCHUBA-

® OHpOC Ha 3aHATHAX,

° OHpOC Ha 3aHATHAX,

HUSA e TecrT; * Tecr;
e DK3aMeH; e DK3aMeH;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-
omune 6.
Ta6muia 6 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
Cocras 3HaTh YmeTh Bnagers
OtinyHO * Ob6nanaer ¢akTuue- * OOmagaer quana3onom | * Kontpoampyert padory,

(BBICOKHI YPOBEHB)

CKUMU U TEOPETUUECKH-
MH 3HaHHUSIMU B IIpeaeIax
M3y4aeMoil 00s1acTH ¢ 1o-
HUMaHHEM TPaHUIl IpH-
MEHUMOCTH;;

IIPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIs1 pa3BUTHUS
TBOPYECKUX PELLICHUH,
a0cTparupoBaHus
pooiiem;;

IPOBOIMT OLICHKY, COBEP-
IIEHCTBYET JACHCTBUS pa-
0OTHL;;

Xoporo (6a30BbIi

* 3HaeT (paKThl, NPUHIH-

° O6J'IaI[aeT JHUaIIa3oHoM

* beper oTBETCTBEH-

ypOBeHB) MBI, IIPOLECCHI, o0mume IPAKTUYCCKUX yMeHHﬁ, HOCTB 3a 3aBCpLICHUC 3a-
HOHATHS B IIpeJieNiaX u3y- | TpeOyeMBIX JUIsl peIeHHsl | Jad B UCCIIEJOBAaHUH,
yaeMoii o0nacTu;; OTIpeJICNIEHHBIX MPOOJIeM | MPHUCIOCAOIMBAET CBOE
B 00JIaCTH UCCIIEI0BA- NIOBEZICHUE K 00CTOSATENb-
HUS;; CTBaM B PEUICHUN
npo0em;;
VYnosnerBoputenbH | * O6nanaer 6a30BbIMU * Ob6nanaer ocHOBHbIMH | * PabotaeT npu npsMom
0 (IIOpPOroBEIi OOLIMMU 3HAHUSIMU;; YMEHUSMH, TpeOyeMbIMH | HaAOIIOACHUU;;
YPOBEHD) JUISL BBITTOJTHEHHUS TIPO-

CTBIX 3a71a4;;

3 TunoBble KOHTPOJIbHbIE 3aJAHUSA
I[JISI peaﬂmaunn BBIIHeHepe‘-II/ICJIeHHBIX 3a1a4 O6y‘-IeHI/I$I I/ICHOHB?;yIOTC}I TUIIOBBIC KOHTpOJILHBIe
3aJIaHHs WIM WHBIC MaTepHaibl, HEOOXOAMMBIC JIJIsl OIIEHKH 3HAHWW, YMEHUH, HABBIKOB U (MJIM) OIIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOIIUX dTarnbl (GOPMHUPOBAHHS KOMIIETCHIIM B MPOIIECCE OCBOCHHUS 00pa3oBa-
TEJIBLHOM MPOrpaMMBbl, B CICAYIOIIEM COCTaBE.

3.1 TecToBble 3a5aHHA

— Tect 1 1. Uro Takoe Bpems npeoOpazoBanus (tpeodp) mis ALII? a) nHTepBa BpeMeHU OT Ha-
yasa rnpeoOpa3oBaHus J0 €T0 KOHIIA; b) HHTEPBAI BPEMEHHU OT YCTAHOBUBIIIETOCS aHAJIOTOBOTO 3HAYCHUS
JI0 TIpeoOpa30BaHHOTO aHAJIOTOBOTO 3HAUCHMS; C) HHTEPBAJ BPEMEHU OT 33/1aHUSI aHAJIOTOBOTO CKayKa J10
3HAa4YeHHUs YCTaHOBUBIIErocs Hug-poBoro koaa; d) HHTEpBaa BpeMeHHU OT 3aJaHus IU(POBOro ckayka 110
3HAa4YeHUs] YCTaHOBMBILErocs U(po-Boro koaa; 2.Yto Ha3pIBaeTcs JIMHEHHON LudpoBoi cucteMoit? a)
CUCTEMa, Y KOTOpOH BbIXOHOM OTKIUK y(nT) orpannydeH npu KakxJJoM OrpaHUYeHHOM BXOJ-HOM BO3JIEH -
CTBHH; b) cUCTeMa, B KOTOPOU TEKYIIMHA OTCUET BBIXOJHOTO CUTHaJIa POPMUPYETCS U3 MPEABLIYIIUX OTYE -
TOB BXOJHOTO U BBIXOJHOT'O CUTHAJIA; C) CHCTEMA, B KOTOPOW BBIMOJIHIETCS MPUHIUN cyneprno3uuuu; d)
¢usnueckn — peanusyemas cucrema. 3. KakoBa gopma okHa bapTierra B MeTose BpeMEHHBIX OKOH? a)
TpeyronbHast; b) npsamoyronbHas; ¢) kBaapartHas; d) raycconnanbaas. 4. Hassanue gunstpa npu b j =9 0.
a) pekypcuBHbIN (GuiIbTp; b) GuibTp HHBapuaHTHBIN Bo BpeMeHu; ¢) puibstp ¢ KUX; d) HepekypcuBHBIN
¢buneTp. 5. KakoBa opma oknHa /lupuxiie B MeTO/Ie BpEMEHHBIX OKOH? a) TpeyroibHas; b) mpsMOyroib-
Has; a) kBajpaTHas; d) raycconanbHas. 6. BeluMcIuTenn nepBbIX U BTOPHIX pa3HOCTEN HE MPOITYyCKAIOT
MOCTOSTHHYIO COCTABJISIOIIYIO0, IOTOMY YTO OHH SIBJISIOTCS: @) HU(PPOBBIMHU UHTETpAaTOpaMu; b) P poBkI-
MU nuddepeHmaTopamMu; ¢) HaKaIMBalOIUMH cyMMaTopamy; d) monocoBbeiMu GuibTpamu. 7. Kakosa
dopma okHa [{upuxie B MeTOJIe Bp€MEHHBIX OKOH? a) TpeyroyibHas; b) npsMoyroiabHas; a) kBajapaTHas; d)
rayccoufajibHas. 8. BpluncauTenu nepBbIX M BTOPBIX Pa3HOCTEM HE MPOIMYCKAOT MOCTOSHHYIO COCTaB-
JSIOUIYI0, TIOTOMY YTO OHHM SIBJISIFOTCS: a) HUGPOBBIMU MHTErparopamu; b) nudposbiMu quddepeHnnaro-
paMu; ¢) HaKaIuTMBaOIUMU cyMMaTopamu; d) monocoBbiMu ¢unbTpamu. 9. Kakosa ¢popma okHa [upuxie
B METO/I€ BpPEMEHHBIX OKOH? a) TpeyroibHas; b) mpsMoyroibHas; a) kBaapaTtHas; d) rayccounanbHas. 10.
BbruncnuTenu nepBbIX U BTOPHIX Pa3HOCTEW HE MPOIYCKAIOT MOCTOSIHHYIO COCTABIIIONLYIO, IOTOMY 4TO
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OHU SIBJIAIOTCA: a) HM(PPOBBIMU HUHTErpaTopamu; b) nndpoBbiMu qudQepeHIraTopaMu; ¢) HaKarIuBa -
MU cymmatopamu; d) momocoBeiMu GunbTpamu. 11. KakoBa ¢opma okHa Jlupuxiie B METOJE BPEMEH -
HBIX OKOH? a) TpeyrojibHas; b) mpsMoyronbHas; a) kBagpaTtHas; d) rayccoupanbHas. 12. Beraucnurenu
HEPBBIX U BTOPBIX PA3HOCTEH HE MPOIMYCKAIOT MOCTOSIHHYIO COCTaBIISIONIYIO, [IOTOMY YTO OHU SIBIISIFOTCS:
a) uuppoBEIMU UHTErpaTopamy; b) nnppossiMu auddepennnaTopamu; ¢) HaKaIIMBAOLUMMHA CyMMaTopa-
Mu; d) mog0CcoBBIME (PHITBTPaMHU.

3.2 TeMbI OIPOCOB HA 3AHATHAX

— Iudpossle curnansl. AHanoro-uudposbsie U 1HU(po-aHaToroBsie mnpeodpazosarenu. Ludpo-
BbI€ CHCTEMbI 00pabOTKU CUTHANIOB. Poiib 1 MecTO peueBbIX (3BYKOBBIX) U BUIEOTEXHOJIIOTUN B COBPEMEH -
HOM Mupe. DusnuecKkoe coaepKaHue OJHOMEPHBIX U IByMEPHBIX CUTrHaioB. KBaHTOBaHME U AMCKpeTH3a-
nusi. OneHka kayecTBa HU(POBBIX curHaioB. [{udpoBoil aHamu3 creKTpalbHbIX U BPEMEHHBIX XapaKTe-
PUCTHK CUTHAJIOB.

— OproronaiibHble IpeoOpa30BaHUs CUTHAJIOB U aJTOPUTMBI UX ObICTPOTo BhIUMCIIEHUA. Bbiunc-
neHue cnekTpoB Dypbe A JUCKPETHBIX cUrHaiIoB. CBOMCTBA CIIEKTPOB JUCKPETHBIX cUrHanoB. [Ipeol-
pazoBanue ®ypbe — MeTOJI OPTOrOHAIBHOTO NMpeodpazoBanus. Bribop 6a3uca — kitodeBas mpobdiaema mnpu
pelIeHnr TPUKIATHBIX 337a4. OpTOroHajlbHOE KOCHHYCHOE IpeoOpazoBaHHUE, CBOMCTBa, 00JacTH IMpH-
MeHeHus. [loHsTre o BelBIeT-npeodpa3oBaHUsAX.

— AJjroputmsbl (GYHKIIMOHUPOBaHUS U QopMmbl peanuzanuu JuHedHbIX L{d. Cuctemnas (nepena-
To4Has) pyHKuus GuiabTpa B z-hopme. MIMynbcHas U nepexoaHast XapakTepUcTHKH. J{luckperHas cBepT-
ka. YactotHele xapakrepuctuku L{D. ['pynmoBoe BpeMs 3ana3apiBanusi. YcTounBocTh L{D. TounocTHBIE
xapaktepuctuku LI®. [Torpemnoctu 1 kayecTBO HU(POBBIX ayMO- U BUICOCUTHAJIOB.

— DddexTr! kBaHTOBaHUSA. OMmNOKK KBaHTOBaHUS B peKypcuBHBIX L{®. Meronbl 00pb0BI ¢ HENM -
HelHbIMU b dekTamu B pekypcuBHBIX L[D. TouynocTs M 3¢ (GEeKTHBHOCTh IUGPOBBIX BBHIYUCICHHHN C
COXpaHeHHEeM ocTaTKoB. OCOOCHHOCTH MOCTPOCHUS KaHAJIOB CIIEKEHHUS C HCIob30BaHueM LD.

— Cunare3 [I® mo meTogaM WHBApUAHTHOTO MPeoOpa3OBaHMsI WMITYJIbCHOM XapaKTEPUCTHKH,
otobOpaxenus auddepennnanos, OWIMHEHHOTO MTpeodpa3zoBanus, Z-HopM.

— Meronpl yacToTHBIX TIpeoOpa3zoBanuii. OOmMe yacToTHbIe npeodpazoBanus [P no Koncran-
tuauaucy. [psmoii cuare3 L{d. Metoasr cunTe3a GuibtpoB ¢ KMX. Metoa yactoTHOM BEIOOpKU. MeToz
BpPEMEHHBIX OKOH. KerncTpanpHbIi aHaM3 1 roMoMopdHast 00paboTKa ayJmOCUTHAIOB.

— OproroHanpHasi U IeKCaroHaJlbHasi CTPYKTYphl TUCKpeTH3aluu u3odpaxeHus. OcoOble OBY-
MEpHBIE TI0CIIEN0BATENbHOCTH. MHOrOMEpHBIE CUCTEMBI. ba30Bble onepaliuy UCIOIb3yEMbIE B MHOIOMED-
HBIX cucTeMax. JInHeliHble 1 HHBapUaHTHBIE K CABUTY MHOITOMEPHBIE CUCTEMBI.

— JIByMepHBIE OIepaTopbl «CKOIB3ALIETO CPEAHETO», JIAIUIACUAHA», «BBIIEICHUSI IMHUHN (KOHTY-
POB) B U300paXEHUN», «IBOHHOTO TU(PPEepEeHIMPOBAHU, «MATIOPa3MEepHBIX 00BEKTOB U3 IIYMOB U (HO-
HOB», «IIPOCTPAHCTBEHHBIX IPAHEHTOB B U300PAKECHUN.

3.3 TeMmbl KOHTPOJILHBIX padoT
— JIMCKpeTHbIe CUTHAJBI U CUCTEMBI Z-TIpeoOpa3oBaHue AHaIU3 JIMHEWHBIX CTAllMOHAPHBIX CH-
creM IIpumepst pacuera xapakrtepuctuk L{® MccnenoBanne TOUHOCTHBIX xapakrepuctuk [{d OcBoenue
metonoB cuHTe3a LId OcHoBbI 1HdpoBOro npenacrapieHus n3odpaxenuil [IpocTpaHCTBEHHbIE METO/BI
yIIydIIeHus n300pakeHU i

3.4 Jx3aMeHallHOHHbIE BONIPOCHI

— Yacrs I. Ananu3 xapaktepucTuk nuppoBeix GuibTpoB 1. JluckpeTH3anus 1 KBAHTOBAHUE CHT-
HanoB. OyHKIMA KBaHTOBaHMs. CBsA3b uncia ypoBHeH kBaHTOBaHUSA N U pa3psaHocTy WuHBI m. [Tpumep
AL napannensHoro aeiicteus (ALIT K11071IB1). 2. Onpexnenenue mudposoro ¢puisrpa. Ctannonap-
HOCTb, JTUHEHMHOCTh, (U3NYECKasi PEaM3yeMOCTh, YCTOMUUBOCTh. [IpuMepbl pa3HOCTHBIX ypaBHEHUI. 3.
ba3oBrble onepanuu 1 CUrHajibl, UCIOIb3yeMble B IIU(PPOBBIX (HUIbTPaX. AHAIUTHYECKAs 3aIUCh JUCKPET-
Hoil nocnenoBarenbHocTH yepe3 EU — . IlpuBenure npumep. 4. Ilpsimoe u oOpatHoe z-nipeodpazoBaHUsl.
CgoiictBa nuneitHocT. Teopema o 3ana3neiBanuu. [Ipumepst z-npeodpazosanuii (EU, EC, Kn), ux ¢pusu-
yeckas nHTepnperanus. 5. [IpuBecTn ¢ 10Ka3aTeabCTBOM TEOPEMBI O CBEPTKE IOCIIENOBATEIBHOCTEN U
IIEPEMHO)KEHUU TOCIJIE0BATENBHOCTEN (KOMIUIEKCHAs CBEPTKA). 6. BriBecTn BbIpaskeHus paBeHcTBa llap-
ceBaJIsl JUIsl JUCKPETHBIX CUTHAJIOB BO BPEMEHHOM 001acTH, 4acTOTHOW oOnactu U B o0nactu z-00pa3oB.
7. HaganpHOE M KOHEYHOE 3HAUEHUS IOCJIE0BATEIBHOCTH, CyMMa WICHOB IocienoBarenbHoctu. [Ipuse-
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ctu npumepsl. 8. PasnoctHoe ypaBHenue JIL|®. [Tapamerpsr JILID. Anroputm (yHKIIMOHUPOBAHUS JIH-
HelHoro nudposoro ¢unsTpa. 9. OcHOBHBIE hopmbl peanusanuu 1UGpoBex GuibTpoB (LID). CpasHe-
HHUe peanu3aimii udpoBbx (uiIbTpoB. Iloka3arh WACHTUYHOCTH NMPSAMOM M KaHOHMYECKOH (opMm pea-
muza-iun JIL®. 10. OcHOBHBIE XapaKTEPUCTUKH JTUHEHHBIX MUPPOBHIX (GUIBTPOB C TOCTOSTHHBIMHU Tapa-
MeTpaMH. BeIBecTH BBIpaXKeHHE JUIsI CUCTEMHON (PYHKIIMH MCXOAS U3 Pa3HOCTHOTO YPaBHEHUS Ui U] -
poBoro ¢uibtpa. 11. Jluckpernas cBéprka. @opmynbl quckpeTHoi cBEPTKU. [Ipumep BeIUMCICHUS TUC-
KPETHOM CBEPTKM € IOMOIIBIO Tpaduueckoro anroputma. Jinuna cEprku. [IpuBenute npuMep UCIOIb30-
BaHUS JUCKPETHOW CBEPTKH MPH BBIYMCICHUH OTKJIHMKA IU(poBoro ¢puibrpa. 12. YacToTHBIE XapaKTepH -
CTHKH JTUHEUHBIX 1 (PpoBbIX puinbTpoB. YactorHast — H(exp(j o T)), ammmutynHo-uyactoTHast — A( o), da-
3odactotHast — ~ (o ), TPYIIIOBOE BpeMsl 3ama3fblBaHuI — =( o). OCOOCHHOCTH XapaKTepPUCTHK (TJIaB-
HBI HHTEPBAJ 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 OLECHKU ITOIPEIIHO-
creil B BeIOpaHHOM Bamu nudpoBom duiprpe. 14. Touku BO3ZHUKHOBEHHS TIOTPEITHOCTEH MPU OKPYTJIC-
HUH pe3yabTaToB. Kak cOCTaBIAIOTCS JOKaNIbHbIE CUCTEMHbIE (YyHKIUU? DOpMYIIbI Uil BHIYUCICHUS 110 -
rpemHocTel (JOKaIbHBIX W cymmapHO#). IlpuBeaure mpumep. 15. Berumcnurens mepBod pa3HOCTH.
CrpykTypHasi cxema, cucreMHas ¢ynkuusa — H(z), umnynbcHas xapakrepuctuka — h(nT), yactoTHas —
H(exp(j o T)), ammmurymHo-9actoTHas — A( o) ¥ (asoyactoTHas — =~ ( ) XapakTepuctuku. [Ipoxoxme-
HUE Yepe3 BBIUUCIUTENb NEPBOM pa3sHocTU IrymMa KBaHToBaHusA ALIL. 16. Beruncnurens BTopoi pas3HoO-
ctu. CTpykTypHas cxema, cuctemHast pynakmus — H(z), ummynbcHas xapaktepuctuka — h(nT), yacToTHas
— H(exp(j o T)), ammmuryano-yactotHas — A( o ) ¥ pazoyactoTHas — > ( o ) Xapakrepuctuku. [Ipoxoxkre-
HUE€ 4Yepe3 BBIUMCIUTENb BTOPOM pa3sHOCTH myma kBaHToBaHWs ALlIl. Ykazanue: ncnonb30BaTh JaHHbBIE
[0 BBIYMCIIUTENIO NEpBOM pasHocTu. 17. HakammBaromuii CyMMaTop ¢ OrpaHUYEHHBIM BPEMEHEM CyM-
mupoBaHusi. CTpyKTypHas cxema, cucteMHas ¢pyHkius — H(z), paznoctHoe ypaBaeHue — y(nT), ummysbe-
Hast xapakrepuctuka — h(nT). Ilpoxoxnenne myma AL uepes L®. 18. CroaxuBaromuii Quibtp.
CrpykTypHas cxema, cuctemuas Gpyuakmaus — H(z), pasHoctHoe ypaBHeHue — y(nT), ©UMITyJIbCHAsT XapakTe-
puctuka — h(nT), nepexonnas xapakrepuctuka — g(nT). IIpoxoxxnaenue nryma AL yepe3 L®. 19. Vuu-
BepcabHas 0a3oBas siuelika (MHTerpupyronuii Beixon). CTpykTypHas cxema, cucteMHas Gyakmust — H(z),
pasHocTHOe ypaBHeHue — y(nT), ummynbcHas xapakrepuctuka — h(nT). [Ipoxoxnenue mryma ALIT uepes
L®. 20. OmmbKu, BO3HUKAIOIINE B ITUGPOBBIX PEKYPCUBHBIX (DUIBTPAX W3-3a KBAHTOBAHUS JaH-HBIX.
Pacuét ommbok nmpu npsAMoil U KaHOHUYEcKoW (opmax peanuszauuu [[PD nepBoro mopsiika mo BeposT-
HOCTHOMY ToJXxoxy. PekoMeHganuy mo MCHOJIb30BaHHUIO MPSMOM M KaHOHMYECKOH (opMm peanuzanuu
L[P®. 21. [udpoBoii peKypCUBHBINA (UIBTP MEPBOTO MOPAIKA C ONEPATOPOM KBAHTOBAHUS JaHHBIX. Pe-
UMbl OKPYTJIEHUS, YceueHus, yuéTa ocTtaTkoB. CpaBHEHHE pean3aluii MexXa1y coO0i U ¢ AUCKPETHBIM
¢mneTpom. Ilpenenvuble nukisl (npuBeaute npumep). Yacte II. Cunte3 mudpoBbix (QuiasTpoB 22.
OCHOBHBIE 3Tarbl MPOCKTUPOBAHMS UPPOBBIX GUIBTPOB. CIIPOEKTUPYNUTE CTIIAKHU-BAIOIMNN (DUITBTP Mep-
BOT'O TIOPsIIKa METOJIOM MHBAPHAHTHOTO MPEoOpa3oBaHMs UMIYJILCHON XapaKTepUCTHKH. 23. MeTox uH-
BapHAHTHOTO MPe00pa30BaHUs UMITYIbCHON XapakTepucTHku. [Ipumep cuHTe3a udpoBOro peoHaropa.
Hynu u nomoca H(z). 24. Metoz oroOpaxkenus quddepennnanos. Hemocratku merona. Ilpumep cunresa
udpoBoro pexekropHoro puneTpa. 25. Meron 6mnuneitHOTro npeodpazoBanus (BJIIT). Cesa3p anamoro-
BbIX M IU(POBBIX yacToT. [Ipumep cuHTe3a mudpoBoro uHTErparopa. 26. Meroa cuHTe3a MU(POBHIX
(GUIBTPOB ¢ UCTIONB30BaHUEM Z-(hopM. JloCTOMHCTBA M HEAOCTATKH MeToaa. 27. YacToTHBIe TpeoOpa3oBa-
Hus o Korcrautunuaucy (PHY ®HY1, ®HY ®BY, ®HY I[1®, ®HY PD). 28. Metox cunrtesa nudpo-
BBIX (DUIIBTPOB C MCIOJIb30BaHUEM BpeMeHHBIX OKOH. OxHa [lupuxie, Xemmunra, baptnerra, Xanna, bi-
skmana, Kaiizepa. CpaBHHUTE XapaKTEpPUCTHKHU JaHHBIX OKOH Mexay coOoii. Yacts III. Iludposas obpa-
6otka nzobpaxenuii (LION) 29. ba3zoBbie onepaiuy U CUTHAJBI, UCIIOJIb3yeMble pu 00paboTKe n300pa-
xenuit. 30. JInnelinble ¥ MHBapHAHTHBIE K CIBUTY CUCTEMBI IIU(PpoBOi 00padoTku nzodpaxenuit (LION).
[Ipumepbl TUHEHWHBIX W HEJIMHEWHBIX, MHBAPUAHTHBIX U HEMHBapUaHTHBIX K cAaBury cucrtem [HOU. 31.
AJropuT™ ABYMEpHOH NuHEHHOM (unbpTpanuu. PasHocTHOe ypaBHeHue — y(nl,n2), UMmynbcHas Xapakre-
puctuka — h(nl,n2), cucremuas pyakuust — H(z1,z2). 32. CTpykTypHasi cxema AByMEPHOTO HEPEKYPCHB-
Horo ¢unbTpa. 33. Haubonee pacnpocTpaHeHHBIE THIIBI MACOK U COOTBETCTBYIOIIME UM 00paboTku. 34.
HNHTepBaibHOE WHTErpUpOBaHUE B cUCTeMax HuUdpoBoi o0paboTku m3obpaxeHuit. 35. MHTEepBampHOE
muddepeHMpoBaHre B cucteMax HU(pPoBOi 00paboTKM M300pakeHmil. 36. PexypcuBHas oOpaboTka
1300pakeHUi B HEOPTOTOHAIbHBIX (HAKJIOHHBIX) HampaBieHusX. [IpuMepbl MOCTpOeHUsT PEKYPCUBHBIX
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aneptyp. 37. PanroBas o6paboTka n3oOpaxenuil. Meauanusiii Guibtp. 38. OZHOMEPHBIN AKCTpEeMalb-
HBI (UIBTP 7 BBIACICHUS Mallopa3MepHOro o0bekTa W3 ¢oHa. 39. JIByMepHBIN SKCTpeMalbHBIMI
bunbTp c aneptypoit 7*7 i BbIENIECHUS Malopa3MepHoro o0bekTa u3 ¢pona (Bap. 1 — mo MUHUMYM Tiep -
BbIX pasHocTeit). 40. JIByMepHBIH 3KCTpeMalbHBIH (QMIBTp ¢ anepTypoil 7*7 st BBIAEICHHUS Majlopas-
MepHOTro o0bekTa 13 GoHa (Bap. 2 — M0 MUHUMYMY CHTHAJIA).

4 MeToanuyecKkue MaTepuabl
Jns obGecnieueHus npoiecca oOy4eHHs] U pelleHus 3a1a4 00y4eHHs] UCIOJIBb3YIOTCS CIEIYIOIINe
MaTepHaIbl:
— METOJMYECKHe MaTepuabl, ONpeaestonIie MPoLUeaypbl OLICHUBAHUS 3HAHUN, YMEHUI, HaBbI-
KOB ¥ (MJIM) OTIBITA JCSATCILHOCTH, XapaKTePU3YIOIINX 3TAIbl (JOP-MUPOBAHHSI KOMIIETCHIIUN, COTJIACHO II.
12 paboyeit mporpaMmel.

4.1. OcHoBHas JUTEpPaTypa

1. Kypsuuit M.U. LHudposas o6paboTka curHaioB: YueOHOe mocobue JUisi BY30B C IpupoM
YMO. — Tomck: TYCVYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 k3. (ann (5), cuzl (3), cuz5
(2), ayn (50)). (manuune B 6ubmmorexe TYCVYP - 58 2k3.)

2. Hudposoe TeneBuaenne B BUACOMHPOPMAIMOHHBIX cucTeMax: MoHorpadus / A.l. Wnbus,
I'’1. Kazanues, A.I'. KocreBuu, M.M. Kypsunii, U.H. Ilycteinckuii, B.A.lllanumos. — Tomck: TYCVYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 k3. (ann (5), cuzl (3), cuz5 (2), ayn (40)). (Hanuyue B
ouommoreke TYCVYP - 50 3k3.)

4.2. JlonoHUTEIbHAS JJUTEpaTypa

1. Iudposas ob6padoTka curnanos: Ilep. ¢ anrn. / A.B. Onnenreiim, P.B. Illadep; mep.: C.A.
Kynemos; pen. nep.: A.C. Henames. — M.: Texnocdepa, 2006. — 855 ¢. — 70 sk3. (ann (8), cuzl (1), cuzs
(1), aym (60)). (manuune B oubmotexke TYCYP - 70 3k3.)

2. Iudposas obpadboTka m3ob0paxkenuii: nep. ¢ auri. / P.C. T'orcanec, P.3. Bysc; mep. I[1.A. Yo-
yna. — M.: Texnocdepa, 2005. — 1070 c. — ISBN 5-94836-028-8. — 11 3k3. (ann (3), cuzl (1), cu35 (1),
ayin (6)). (manimuue B 6ubmotexke TYCVYP - 11 5k3.)

3. Iudposas o6padoTka nzodpaxenuii B cpene MATLAB: Ilep. ¢ anrn. / P. 'orcanec, P. By,
C. Dmnunc; niep. : B.B. UensnkoB. — M.: Texnocdepa, 2006. — 615 ¢. — ISBN 5-94836092-X. — 30 axs.
(ani (5), cuzl (1), cu35 (1), aym (23)). (Hanuune B Oudmoreke TYCVYP - 30 5k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAuYeCKHe M0CoO0us

1. Kypsuuit M.M. Hudposas oO6paboTka curaanos: YuebHoe meronuueckoe nocodue. — Tomck:
TYCYVYP, Kadenpa TV, 2012. - 73 C. [DneKTpOHHBII pecypc, JIOCTYI
http://tu.tusur.ru/upload/posobia/k10.doc CBOOO/THBIH]. [DneKTpOHHBIN pecypc]. -
http://tu.tusur.ru/upload/posobia/k10.doc

2. Kypsuuit M.U. Ludposas obpaboTka curnanos: Jlabopatopusiii npaktukym. — Tomck: TV -
CVYP, xadenpa TV, 2012. — 79 c. [DnexTpoHHBII pecypc, AocTym http://tu.tusur.ru/upload/posobia/k9.doc
cBOOOMHBIN]. [DnekTpoHHbI 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]. [DneKkTpoHHBII pecypcl]. -
http://tu.tusur.ru/upload/posobia/k3.doc

4.4. Ba3bl JaHHBIX, HHPOPMAIMOHHO CIIPABOYHBIE M TOUCKOBBIE CHCTEMbI
1. He TpeOyercs
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