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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
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3aBeayoNHii BRITYCKAIOMICH Kad.
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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 TUCHUIUIMHAMMU SIBISIOTCS: YCTpoicTBa prueMa U 00paboTKH CUTHAJIOB.

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

Bunbl yueOHO fesITeIbHOCTH Bcero uacos CemecTpsl
5 cemectp 6 cemecTp

AynuTopHbI€ 3aHATHUSA (BCETO) 18 6 12
Jlexuu 8 4
[IpakTuyeckue 3aHATUS 6 2
JlaboparopHbie pabOTHI 4
CamocTtosiTenbHas paboTa (Bcero) 122 66 56
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 28 15 13
pabotam
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 44 21 23
[ToaroroBka Kk MpakTUUYECKUM 3aHSATHUSM, 35 30 5
ceMuHapam
BrinonHeHne KOHTPOJIbHBIX paboT 15 15
Bcero (0e3 ax3aMeHa) 140 72 68
IToaroroBka u caada 3adera 4 4
OO6m1ast Tpy1I0€MKOCTb 4 144 72 72
3aueTHble EquHuib 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN IPUBEACHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI

= = £
[¥a]
I ‘2 e, 6) 25
S = = g = 2 =
= © O < >IN = g
= = z Z g 2 >
Hasanus pa3znenos IUCHUAIIIIMHBL 2 o5 = S o 9 g5
= E 2 = | 80 zE
=~ < 8 20 o O
» g o M © e =
< o] Q
o & =
= @)
5 cemecTp
1 Beenenue. [ludpoBsie ey u CUTHABI. 1 0 0 16 17 OIIK-6, IIK-6
2 JTuckpetHoe npeobpaszoBanue Oypbe 1 0 0 16 17 | OIIK-6, ITK-6
(ATId).Z-npeobpazoBanue. Beiipiet-
npeoOpa3oBaHue.
3 XapaKTepUCTHKHU JTUHEHHBIX LU(POBBIX 1 1 0 17 19 | OIIK-6, ITK-6
¢unsTpoB (LIP) ¢ nocTossHHBIMU Tapa-
MeTpaMH.
4 Henuneitnsle 3ppextsl B L{D. 1 1 0 17 19 | OIIK-6, ITK-6
Hroro 3a cemectp 4 2 0 66 72
6 cemecTp
5 Cunte3 LD nnst 06paboTku otHOMED- 1 1 1 15 18 | OIIK-6, ITK-6
HBIX JaHHBIX.
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6 UacToTHbIe peoOpa3oBaHusl, TPUMEHS - 1 1 0 13 15 |OIIK-6, TIK-6
eMble npu cuHrese L.

7 IlpencraBneHue u nmpeodpa3zoBaHuE 1 1 1 14 17  |OIIK-6, IIK-6
JIByMEPHBIX CUTHAJIOB.

8 JIBymMepHbIe JTUHENHHBIE (PUIBTPHI. 1 1 2 14 18 | OIIK-6, ITK-6
HUroro 3a cemectp 4 4 4 56 68

Hroro 8 6 4 122 140

5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3/iesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuie 5.2.
Tabmuna 5.2 - ConeprkaHue pas3/ieoB JUCIHUILUIMH (T10 JICKITUSIM)

Coneprkanue pa3aesoB TUCIUTLTAHEI TI0

Haszeanus pasnenos
JIEKUUAM

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUU

5 cemecTp

—_—

1 Beenenwue. Lludposrie nenu u [udpossie curHaibsl. AHaIOro-1HQpo- OIIK-6,
CUTHAJIbI. BbI€ U ITU(PO-aHATIOTOBBIE MPe0Opa3oBa- I1K-6
tenu. [{udpossie cuctempr 00paboTKN
curHasuoB. Ponb 1 MecTo pedyeBbIxX (3BYKO-
BbIX) U BU/IEOTEXHOJIOTUI B COBPEMEH-
HOM Mupe. Puznyeckoe coepkaHue of-
HOMEPHBIX U JIByMEPHBIX CUTHAJIOB.
KBanroBanue u auckperusanus. OueHka
KadecTBa NU(GpoBbIX curHanoB. L{ugpo-
BOI aHaNU3 CMIEKTPAJIbHBIX U BPEMEHHBIX
XapaKTEePUCTHUK CUTHAJIOB.

Hroro 1

2 TuckpetHoe npeoOpazoBaHue OproroHanbpHbI€ TPEOOPa30BaHUs CUTHA- 1 OIIK-6,
®ypoe (II1D).Z-npeodpazoBanue. JIOB U aJITOPUTMBI UX OBICTPOTO BBIYMCIIE- [1IK-6
BeiiBner-npeoOpazoBanue. Hud. Beraucnenue cnexktpoB Oypre 1
JUCKPETHBIX CUTHANIOB. CBOMCTBA CIIEK-
TPOB IUCKPETHBIX curHasoB. [Ipeobpazo-
BaHue Oypbe — METOA OPTOTOHAIBHOTO
npeoOpaszoBanusi. BeiOop 6a3uca — Kito-
yeBas pobsieMa Mpu pelieHu  MpUKIIa-
HBIX 3a/1a4. OpTOroHaIbHOE KOCUHYCHOE
npeoOpa3oBaHue, CBOWCTBA, 00IACTH
npuMmenenus. [lonstue o BeliBneT-npeod-
pa3zoBaHUSIX.

Htoro 1

3 XapakTepuCTUKH JTUHEWHBIX Anroputmbl (yHKIMOHUPOBAHUS U Gop- 1 OIIK-6,
udpoBeix GubTpoB (LID) ¢ MBI peanu3ainuu JuHeHHbIX [[D. Cucrem- ITK-6
HOCTOSTHHBIMU ITapaMeTpaMH. Has (mepearodynas) QyHKIys GuisTpa B
z-dopme. IMmynscHas U nepexoaHast xa-
pakrepucTuku. JluckperHas cBeprka. Ya-
CTOTHBIE XapakTepuctuku [{D. ['pymnmo-
BO€ BpPEMs 3ala3/IbIBAHUS. Y CTOMUYUBOCTh
[[®. TounoctHbie xapakrepuctuku [1D.
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[TorpemHocT 1 ka4yecTBO UGPPOBHIX
ay/mo- U BUJICOCUTHAJIOB.

Htoro

4 Henuneitnsle 3¢ ¢pextsl B L.

OddexTor kBanTOBaHUA. OMIMOKHA KBaH-
TOBaHUsA B peKypcuBHbIX L{D. MeTozs!
00pbOBI C HETMHENUHBIMU P PeKTaMu B
pexypcuBHbIX LI®. Tounocts u 3¢dpdek-
TUBHOCTB IIU(POBBIX BEIYMCIICHUH C
COXpaHeHueM ocTaTkoB. OCOOEHHOCTH
MTOCTPOCHUS KAaHAJIOB CIICKECHHUS C HC-
noyib3oBaHueMm LID.

HUroro

OIIK-6,
[1IK-6

Hroro 3a cemectp

6 cemecTp

5 Cuntes LD qist o6paboTkm
OJTHOMEPHBIX JTAHHBIX.

CunTtes L{® o MmeTogaM MHBAPUAHTHOTO
npeoOpa3oBaHus UMITYJIbCHOM XapakTe-
pPHUCTHKH, 0TOOpaxeHus nuddepeHima-
JI0B, OMIIMHENWHOTO peoOpa3oBaHus, z-

dhopm.

Hroro

OIIK-6,
[1IK-6

6 YacToTHbIE peoOpa3oBaHus,
npuMeHsieMble pu cuarese [[O.

MeTozpl 4aCTOTHBIX MpeoOpazoBaHMil.
O6mue yactoTHble TpeoOpazoBanus L[D
no Koncrantunuaucy. [Ipsmoit cunres
[®. Metoas! cuntesa ¢puibtpoB ¢ KUX.
MeTtos 4acTOTHOM BBIOOpKH. MeTon Bpe-
MEHHBIX OKOH. KencrpanbHbIi aHAIU3 U
roMomMopdHast 00paboTKa ayTMoCUTHa-
JIOB.

Htoro

OIIK-6,
[1IK-6

7 TlpencraBneHue u mpeodpa3zoBaHue
JIBYMEPHBIX CUTHAJIOB.

OproroHanpHasi ¥ reKkcaroHaJlbHas CTPYK-
TYpBI IUCKPETU3ALUHN U300paKeHUSI.
OcoOble JByMEpHbIE TOCIEI0BATENBHO-
cti. MHOroMepHsle cucteMsl. bazoBbie
oTepaly UCIoJIb3yeMble B MHOTOMEP-
HBIX cUcTeMax. JInHeilHble 1 MTHBapUaHT-
HBIE K CIBUTY MHOTOMEPHbBIE CUCTEMBI.

Hroro

8 JIBymMepHbIe JIMHEHHBIC (DUITBTPHI.

JIByMepHBIE ONIepaTOPhI «CKOIB3SIIETO
CpEITHETOY, «JIallacuaHay, «BBIICIICHUS
JUHUN (KOHTYPOB) B H300paKCHUNY,
«BoHOTO AUQHEepeHIINPOBAHUD», «Ma-
JIOpa3MepHBIX 0OBEKTOB M3 IITYMOB U (O-
HOBY, «IIPOCTPAHCTBEHHBIX TPAJNCHTOB B
HM300paKCHUM.

HUroro

OIIK-6,
[1IK-6

Hroro 3a cemectp

Hroro
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (IMOCTEAYIOIIMMH) TUCHUILTHHAMHA
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILUTHHAPHBIC CBSI3U

Ne paznienoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HanMeHOBaHHE TUCIUTLINH n3yyeHre 00eceuynBaOINX U 00eCeunBaeMbIX JUCHUILUINH

1 2 3 4 5 6 7 8

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 PEUII/IOTGXHI/I‘-ICCKI/IG eIy 1
CHUI'HAJIbI

+ - + +

[Tocnenyromye TUCITUTITUHBI

1 YcrpoiicTBa mpuema u oopa-

+ + + +
OOTKM CUTHAJIOB

5.4. CooTBeTCTBHE KOMIIETEHIUI, GopMUPYeMbIX NPU U3YyYeHUH TUCHUIINHDBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MpeICTaBICHO B Tabmmiie 5.4
Ta6muia 5.4 — CooTBeTCTBHE KOMIIETCHIIMN U BUJIOB 3aHATUH, (POPMHUPYEMBIX TIPU W3YYEHHH TUCIUILIH -
HBbI

Bunwl 3anstuit

®opMBbl KOHTPOJIS

Kommerenimn
Jlexun

+ | IlpakTuyeckue 3aHATHS
JlaboparopHbie pabOTHI
+ | CamocrostenbHas padora

OIIK-6 + Kontponsnas padora, Jk3a-
MeH, 3amura otyera, Onpoc

Ha 3aHaTHIX, TecT

I1IK-6 + +

_|_

KonTpomarHnas pabora, Jk3a-
MeH, 3amura otdera, Onpoc
Ha 3aHATHIX, TecT

6. UnTepakTUBHBIC MeTOAbI U (GOPMBI OPraHU3ALNH 00yUYEeHUSs
He npenycmorpeno PYII

7. JlabopaTtopHbie padoThl
HaunmenoBanue naboparopHbix padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7. 1 — HamMmeHoBaH#e J1a0OpaTOPHBIX padoT

HaszBanus pasnenos HaumenoBanue nabopaTtopHbIX padboT

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUU

6 cemecTp

—_

5 Cunre3 @ ans 06paboTku Cunte3 nudpoBeIX GUIETPOB A1 00pa-
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OOIHOMCPHBIX JAHHBIX.

00TKH OIHOMCPHBIX CUT'HAJIOB

Hroro 1
7 Ilpencrasnenue u npeodbpazosanue |[Ipencrasienue u npeodpazoBaHue JIBY- 1
JIByMEPHBIX CUTHAJIOB. MEpPHBIX CUTHAJIOB
Hroro 1
8 JIBymMepHbIe JIMHEHHBIC (DUITBTPHI. [udposas 06paboTKa TByMEPHBIX CUTHA- 2
JIOB
Hroro
Hroro 3a cemectp
Hroro
8. lIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaunmeHoBaHMe MpaKTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuna 8. 1 — HaumeHoBaHME NPAKTUYECKUX 3aHATUN (CEMUHApPOB)
3 =
s | &%
HanMeHoBaHME IPAKTUYECKUX 3aHATUN =) )
Ha3zpanus pa3znenos 3 =
(cemuHapoB) 2 s 2
= o, =
a o 2
= S
5 cemecTp
3 XapakTepruCTUKU JTUHEWHBIX HuckperHoe npeobOpazoBanue Pypne 1 OIIK-6,
b poBbix punsTpoB (D) ¢ (AI1®D).Z-npeobpazoBanue. BeiiBner- [TK-6
MOCTOSIHHBIMU [TapaMeTpaMHu. npeoOpa3oBaHue. AHaIU3 JMHEHHBIX CTa-
LIUOHAPHBIX CUCTEM.
Hroro 1
4 Henuneitnsie 3¢ dextst B LID. IIpumeps! pacuera xapaktepuctuk L{D 1 OIIK-6,
Hroro 1 IIK-6
Hroro 3a cemectp 2
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

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 g8 =
al o g
= S
5 cemecTp
1 Beenenue. Lludpossie | Iloaroroka k npaxtuye- 6 |OIIK-6, |KoutposbHas pabora,
MM U CUTHAJIEI. CKHM 3aHSITHSIM, CEMHHA- TIK-6 Onpoc Ha 3aHaTusx, Tecrt,
pam OK3ameH
[ToaroroBka Kk mpaxkTu4e- 6
CKUM 3aHSATHUSAM, CEMUHA-
pam
[IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
Uroro 16
2 JIuckpeTHoe [ToaroroBka k mpakTuue- OIIK-6, 3amura oTuera,
npeobOpazoBanne Oypbe | CKUM 3aHATHIM, CEMUHA- ITK-6 KontponsHas pabdora,
Ald).Z- pam Omnpoc Ha 3anaTHX, Tecr,
gpeuo6p a30BAHHC. [TpopaboTka JIEKITMOHHOTO 6 JKk3aMeH
CHBJICT- MaTepuaita
npeoOpazoBaHue.
OdopmieHre 0T4ETOB 110 4
nabopaTOpHBIM paboTam
Hroro 16
3 XapakTepucTUKH [ToaroroBka k mpakTuue- OIIK-6, |3ammura otuera,
JUHEHHBIX HU(POBBIX CKMM 3aHATUSAM, CEMMHA- I1IK-6 KonTposnpHas pabora,
¢bunpTpoB (L[D) ¢ pam Ompoc Ha 3aHsATHAX, TecrT,
TIOCTOAHHBIMH [TpopaboTka TeKIHOHHOTO 7 Jksamen
rapaMmeTpamu. MaTepuaia
OdopMieHHE OTYETOB T10 4
nabopaTtopHbeIM paboTam
Hroro 17
4 Henuneitapie 23g ekt | [loaroroBka k mpakTuye- OIIK-6, |3ammTra oTyera,
B [[D. CKHUM 3aHSATUSIM, CEMHHA- I1K-6 KontponsHas pabdora,
pam Ompoc Ha 3ansTusx, Tecr,
[TpopaboTka JIEKITMOHHOTO 4 JKk3aMeH
MaTepuana
OdopmieHre 0T4ETOB 0 7
nabopaTOpHBIM paboTam
Hroro 17
Hroro 3a cemectp 66
6 cemecTp
5 Cunre3 D ms BrinosiHeHUE KOHTPOJIBHBIX 5 OIIK-6, 3amuTa oT4eTa,
00pabOTKH OJHOMEPHBIX | paboT [TK-6 KontponsHnas padora,
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JTAHHBIX. [TpopaboTka JIEKITMOHHOTO 5 Onpoc Ha 3anatusx, Tect
Matepuana
OdopmiieHre 0TIETOB TIO 5
naboparopHbeIM paboTam
Hroro 15
6 YacToTHbIe BrinosiHeHNE KOHTPOJIBHBIX 5 OIIK-6, |KoutponbHas pabora,
npeoOpa3oBaHus, pabor [IK-6 Omnpoc Ha 3ansTUAX, Tect
MIPUMEHSIEMBIE TIPH
PUMCHC D cmp [TpopaboTka JIEKITMOHHOTO 8
UHT .
cunrese 11 MaTepuana
Hroro 13
7 llpencraBnenue u BrinosHeHNE KOHTPOJIBHBIX 5 OIIK-6, |3amuTa oTuera,
npeoOpa3oBaHue pabor [IK-6 KontponsHas padora,
B HBIX CUTHAJIOB. MPOC Ha 3aHATUAX, TecT
AABYMEP CHTHAIIO [TpopaboTka JIEKIMOHHOTO 5 Onpoc Ha 3a » 1€C
Marepuaa
OdopmiteHre 0TIETOB TIO 4
JabopaToOpHBIM paboTam
Hroro 14
8 /IBymepHble iHeWHbIe | [loaroToBka K mpaktuye- 5 OIIK-6, |3ammTa oruera,
(UIBTPHL CKHM 3aHSTUSAM, CEMHHa- [IK-6 KontponwsHas padora,
pam Omnpoc Ha 3ansaTusx, Tect
[IpopaboTka TeKIHOHHOTO 5
Matepuaia
OdopmieHre OTYETOB IO 4
J1abopaTOpHBIM paboTam
Hroro 14
Hroro 3a cemectp 56
IloaroroBka u ciaya 3adyera 4 3auer
Hroro 126

1. OO6mwue yactotHsie peoOpazoBanust P nmo Koncrantuauaucy

9.1. TeMbl KOHTPOJILHBIX PadOT

10. KypcoBas pa6oTta (IpoeKT)

He npenycmorpeno PYII

11. PeliTuHrOBasi cucremMa AJISl OHEHKH yCIIEBA€CMOCTHU CTYACHTOB

He npenycmotpeno

12. YueOHO-MeTOAUYeCKOe U MH(OPMAIITMOHHOE o0ecnieyeHHe TUCIMILINHBI

(2), ayn (50)). (manuuue B oudmotexke TYCYP - 58 7k3.)

12.1. OcHoBHas1 JIMTEpaTypa
1. Kypsunit M.U. LudpoBas oO6paboTka curHajaoB: YueOHOE MmocoOue s By30B ¢ rpudom
YMO. — Tomck: TYCVYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 3x3. (anin (5), cu3l (3), cuz5

2. Hudposoe TeneBuaeHne B BUACOMH(POPMAIIMOHHBIX cucTeMax: MoHorpadus / A.I. Unbun,
I'’JI. Kazanues, A.I. KocreBuu, M.U. Kypsuuii, U1.H. Ilycteinckuii, B.A.lllanumoB. — Tomck: TYCVYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 k3. (ann (5), cuzl (3), cus5 (2), ayn (40)). (Hanuuue B
oubmmoreke TYCVYP - 50 3k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Iudposas ob6padorka curnanos: Ilep. ¢ anrn. / A.B. Onnenreiim, P.B. Illadep; mep.: C.A.
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Kymemos; pen. mep.: A.C. Henames. — M.: Texaocdepa, 2006. — 855 ¢. — 70 k3. (ann (8), cusl (1), cu35
(1), aym (60)). (manuuue B oubmotexke TYCYP - 70 3k3.)

2. Hudposas obpabdorka nzobpaxenuii: nep. ¢ auri. / P.C. T'oncanec, P.3. Bync; nep. I1.A. Yo-
yua. — M.: Texnocdepa, 2005. — 1070 c. — ISBN 5-94836-028-8. — 11 3x3. (ann (3), cuzl (1), cuz5 (1),
ayn (6)). (manmuune B 6ubmmoreke TYCVYP - 11 5k3.)

3. Iudposas o6padoTtka nzodpaxenuii B cpene MATLAB: Ilep. ¢ aarn. / P. 'oncanec, P. Byxc,
C. Dnnunc; nep. : B.B. UensikoB. — M.: Texunocdepa, 2006. — 615 ¢. — ISBN 5-94836092-X. — 30 axs3.
(ani (5), cuzl (1), cu35 (1), ayn (23)). (manuuue B Oudmoreke TYCVYP - 30 5k3.)

12.3 YyeOHO-MeTOAUYECKHE ITIOCOOUSH

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYeCKH e MO0CO0Uus

1. Kypsuuit M.M. Hudposas o6paboTka curaanos: YuebHoe meronuueckoe nocobue. — Tomck:
TYCYVYP, Kadeapa TV, 2012. - 73 C. [D5eKTpOoHHBII 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. Hudposas obpabotka curnanos: Jlabopatopusiii mpaktukym. — Tomck: TVY -
CVYP, xadenpa TV, 2012. — 79 c. [DnexTpoHHBII pecypc, AocTym http://tu.tusur.ru/upload/posobia/k9.doc
cBOOOMHBIN]. [DnekTpoHHbIH pecypc]. - http://tu.tusur.ru/upload/posobia/k9.doc

3. KocteBuu A.T"., Kypssunit M.J1. 1000 3agau o mudgpoBoii 00pabOTKe CUTHAIOB U M300pake-
aui. — Tomck: TYCYP, xadpempa TV, 2012. — 202 c. [DneKTpoHHBIH pecypc, TOCTYI
http://tu.tusur.ru/upload/posobia/k3.doc CBOOOTHBIH]. [DnekTpoHHBII pecypc]. -
http://tu.tusur.ru/upload/posobia/k3.doc

12.3.2 YuyeOHO-MeTOAMYeCKHe TOCOOHS 1JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalTHPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS U
BOCHPUSATHS HUH(OPMAIUH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETNUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 JIMI ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpaMMHoe odecreyeHue
1. He Tpebyercs

13. MarepuajbHO-TEXHHMYECKOE 0O0ecneuyeHue JUCIUTIMHBI
13.1. O0mue TpeOOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 U CIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jns mpoBeneHus 3aHATUN JIEKIIMOHHOTO TUIIA, TPYNIIOBBIX U UHANBUIYAJIbHBIX KOHCYJbTAIUH, TE-
KyHIE€TO KOHTPOJIA U HpOMG)I(}ITOLIHOﬁ aTTeCTallu UCIIOJIB3YCTCA yqe6Ha;1 AyauTopHs, C KOJIMYCCTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKON M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
HarisiaHbIC mocooust B BUIC HpGSGHTaHI/Iﬁ I10 JICKOIMOHHBIM pas3jacjiaM AUCHUILINHBI.

13.1.2. MaTrepua/jibHO-TEXHUYECKOE o0ecneuyeHue VISl NPAKTHYECKUX 3aHATHIl
JIist mpoBeIeHUsT MPAKTUIECKUX (CEMHHAPCKUX ) 3aHATUI UCTIONB3yeTCs yueOHast ayauTopus, pac-
noJIokeHHast 1o azpecy 634034, Tomckas obmactsk, T. Tomck, Bepmmnanna ynmuma, 1. 47, 2 atax, aya. 217.
CoctaB oOopynoBanusi: YueOHast meOenb; Jlocka marmuTHO-MapkepHas -lmT.; Kommyrarop D-Link
Switch 24 port - 1mT.; Komneroreps! kinacca ve Hike [IDBM INTEL Celeron D336 2.8I'T11. -14 mT. HUc-
NOJb3yeTCs JTUIEH3MOHHOE MPOrpaMMHOE oOecTIeYeHre, MmakeTsl Bepcueil ne Hiwke: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows Server 2008
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R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access 2003;
VirtualBox 6.2. Umeercs momemieHus sl XpaHEHUS U MPOPUIAKTUIECKOTO OOCTYKUBAaHUS YI€OHOTO
000pyIOBaHUS.

13.1.3. MaTepuajbHO-TeXHHYECKOe o0ecreyeHue 1Jis1 J1a00paTopHbIX padoT

s npoBeneHus J1aOOPaTOPHBIX 3aHATHH HCHOJIb3yeTcss y4eOHO-MCCIeI0BaTENbCKasl BBHIYMCIIU-
TeJIbHAs JIabopaTopus, pacnoioxeHHas 1o ajapecy 634034, Tomckas obnacts, I. Tomck, Beprmnuna ynu-
na, a. 47, 2 srax, ayn. 217. CocrtaB obOopymoBanus: YueOHas meOenb; DKpaH C 3JIEKTPONPUBOIOM
DRAPER BARONET — 1 mt.; Mynstumenuiiasiii npoekrop TOSHIBA — 1 wit.; KoMneroreps! kitacca He
Huwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mmpoxomnonocHsIM JocTynoM B Internet,
¢ MonuTtopamu thna Samsung 18.5" S19C200N— 18 wt.; Mcnonp3yercst IULEH3MOHHOE MPOrPaMMHOE
obecnieuenue, makersl Bepcuend 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. MaTepuaJbHO-TEXHUYECKOe 0O0ecredeHue I CaMOCTOATEIbHOH padoThl
s camocTrosTenbHONU paboThl UCHONB3YyeTcs yueOHas ayauTopusi (KOMIBIOTEPHBIN Kjacc), pac-
noyioxkeHHast o agpecy 634034, r. Tomck, yn. Bepmmnuna, 47, 1 atax, aya. 126. CocraB o0opynoBaHus:
yueOHast MeOeinb; komnbioTepsl Kiacca He Hke [IDBM INTEL Celeron D336 2.8 T, - 4 mT.; KOMITbIO-
tepol noakmoueHbl Kk ceth UHTEPHET u o0ecrieunBarOT JOCTYN B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBarTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe O0ecnedeHne TUCUUIIIMHBI ISl JIMI ¢ OrPAHMYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSA

OcBoenne nucuumuivHbl guramMu ¢ OB3 ocylecTBIseTcs: ¢ UCMOJIb30BaHUEM CPEACTB 00ydeHHUS
00IIIEro U CIEeNUAaIbHOI0 Ha3HAUCHUS.

[Tpn 00y4eHUH CTY/ICHTOB ¢ HAPYIIEHUAMH CJIyXa MMPEAYCMOTPEHO UCIOJIb30BaHUE 3BYKOYCHITH-
BalOIEH amnmaparypel, MYJIbTUMEIUWHBIX CPEACTB U JPYIHUX TEXHUYCCKUX CPEICTB TpHeMa/mepenadn
y4ueOHOI MHPOPMAIIMK B TOCTYIHBIX (hopMax JiIsl CTYJICHTOB C HAPYIICHHUSIMU CITyXa, MOOMJILHOM CHUCTe-
MBI 00y4EHHUSI JUIsl CTYACHTOB C MHBAJTUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CUCTEMBbI. YueOHas ay/u-
TOpHsI, B KOTOPOH 00yd4arOTCs CTYACHTHI C HapyIIEHUEM Ciyxa, 000pylIoBaHA KOMITBIOTEPHONW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, IIEKTPOHHOMN JOCKOU, MYJIbTUMEIUHHON CUCTEMOM.

[Tpu 0OydeHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEeHUSIMU TIPETYCMOTPEHO MCIIOIb30BaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAJICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/1a Ha DKpaHe) TPH IMOMOIIN BUICOYBEIIUUUTENCH IS yIAIICHHOTO TPOCMOTpa.

[Ipu 0Oy4yeHUMN CTYICHTOB ¢ HAPYLUIEHUSIMM OMOPHO-ABUIATEJIHHOI0 anmapara HCIOIb3YIOTCS
aJbTepHATUBHBIE YCTPOWCTBA BBOJA MH(OpPMAIMK MU JPyrUe TEXHUYECKHUE CPEICTBA IMpHEMa/TIepeaadn
yaeOHOoI WH(GOpMAIMU B JOCTYIMHBIX (OopMax s CTYICHTOB C HAPYIICHUSIMH OMOPHO-IBUTATEIHHOTO
armapara, MOOMJIBHOM CHUCTeMbI 0OYUEHHUS JIJIS JIFO/IeH ¢ MHBATUIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIe TpeOoBaHus K GOHY OLIECHOYHBIX CPEICTB M MeTOAMYECKHEe PeKOMeHAalluH
@OH/ OLEHOYHBIX CPEJICTB U TUIIOBbIE KOHTPOJIbHBIC 3a/laHMs, UCIIOIb3yeMbIe JUIsl OLIEHKU cpop-
MHPOBAaHHOCTH U OCBOCHMS 3aKPEIUICHHBIX 3a IUCLUUIIMHON KOMIIETEHIUI NPU MPOBEACHUU TEKYLIEH,
NPOMEXYTOYHOH aTTecTalluy 10 TUCIMIUIMHE IPUBE/IEH B MPUIIOKEHUN K pabodeil mporpaMme.

14.2 Tpe6oBanusi K GoHIY OIEHOUYHBIX CPEICTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI
I[J'ISI CTYI[CHTOB C UHBAJIMITHOCTBIO HpeILYCMOTPCHI)I JOITOJIHUTCIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX YKa3aH B TaOIHIIE.

Tabiauna 14 — lonoTHUTEIbHBIE CPECTBA OLCHUBAHMS 1JIsI CTYICHTOB C HHBAJTHIHOCTBIO

Bunnl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH

Kareropuu cTyaeHToB
CpelcTB pe3ynbTaToB 00y4eHus

TecThl, MMCbMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OTHI

C HapyleHUs MU
ciryxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMHM, UCXOJISI U3 COCTOSIHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMH MO0 OLEHOYHBIM CPeICTBAM JIJIfl JIMI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbS

s crynenToB ¢ OB3 npenycmaTpuBaeTcst TocTymHas (popma MpeaoCcTaBICHHs 3aIaHH OIICHOY -
HBIX CPE/CTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI ACCUCTEHTOM 3aJIaHus BCIYX;

— MPEeAOCTABJICHHE 3aJaHUs C UCIIOJIb30BAHUEM CYPJIOIEPEBOA.

CryneHTaM ¢ MHBAIMIHOCTHIO YBEIIMUMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BOMPOCHL. J[J1s1 TaKUX CTYAEHTOB MpelycMaTpUBaeTCs AOCTyMHas ¢popMa MpeaoCTaBICHUs OTBETOB Ha 3a-

JaHHs1, a HUMCHHO!

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tpotienypa oleHUBAHUS PE3yNIHLTATOB OOyUYCHHS WHBAIUIOB MO AUCIHILTUHE MpPEayCMaTpUBaeT
npenocTaBienue nHbopMauu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbS U BOCTIPUSTHUS

UH(pOpPMaIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOAMMOCTH A1l OOYUYAIOIIMXCS C MHBATHUIHOCTBIO MPOIEypa OLICHUBAHUS PE3YJIbTaTOB
00yueHHS MOXKET MTPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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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

Hampanenue noaroroBku (cnernuanbHocTh): 11.03.01 Paguorexnnka
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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-
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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

* [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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* Omnpoc Ha 3aHATHSX;
e TecT;

* Omnpoc Ha 3aHATHSIX;
* Tect;

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

e 3auer; * 3auer;
DopMynupoBKa MOKa3aTeNel U KPUTEPUEB OLECHUBAHUS JaHHONW KOMIIETEHLIMU MpUBEACHA B Ta-
omune 4.
Tabmuua 4 — Ilokazarenu U KpUTEpPUH 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-

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

HCTOPUIO, TEXHOJIOTHIO pa-
00ThI Ha IEPCOHATHLHOM
KOMITBIOTEPE B COBPEMEH-
HEIX OC, OCHOBHBIE METO-
JIbl pa3pabOTKH alNropyT-
MOB U NPOTpamMM, CTPYK-
TYpBI JTaHHBIX.

pa3pabaTbIBaTh aqrOpUT-
MBI ¥ IPOTPaMMBI JUIS pe-
IIeHUs 33124 00paboTKU
TaHHBIX C TIOMOIIBIO
COBPEMEHHBIX HHCTPYMEH-
TaJIHBIX CPE/ICTB KOHEU-
HOTO TIOJIb30BaTEJII.

COBPEMEHHBIMU UHCTPY-
MEHTAJIBHBIMU CpPEJICTBA-
MU JJIA peLHCHI/DI THUITIOBBIX
oOIeHayYHBIX 3a/1a4 B
cBOe# npodeccruoHaIbHON
NESATSIILHOCTH | JUISI Opra-
HU3AILUU CBOETO TPY/A.

Bunrwl 3ansatuit

* IlpakTuueckue 3aHs-
THS;

o Jlexnuwm;

* CamocrosTenbHas pa-
oora;

» JlabGopaTtopHsie pabo-
TBI;

* IIpakTrueckue 3aHs-
THS;

* Jlekuwmmu;

» CamocTosiTeNnbHas pa-
Oora;

» JlabGopaTtopHbie pado-
TBI;

* CamocrosTenbpHas pa-
OorTa;

» JlabGopatopHbie pabo-
THBI;
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* Omnpoc Ha 3aHATHSX;
e TecT;
e 3auer;

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

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

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

Onuue 6.
Tabauua 6 — IToka3arenu u KpUTepHH OLEHUBAaHHS 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-

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 3auér

— 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-
pucTuk curHanoB. OpToroHajabHbIe IPeoOpPa30BaHUS CUTHAIOB U aJTOPUTMBI UX OBICTPOTO BBHIYHCIICHUS.
Boruncnenue crnektpoB @ypbe 175 AUCKPETHBIX CUTHajiIoB. CBOWCTBA CHEKTPOB JUCKPETHBIX CHUTHAJIOB.
[TpeoOpaszoBanue dypre — METOJ] OPTOTOHANBHOTO Npeodpa3zoBanus. Beibop 6a3uca — kiroueBast mpooiie-
Ma [P PELeHUH MPUKIAIHBIX 3a1a4. OpTOroHanbHOE KOCUHYCHOE Mpeo0pa3oBaHue, CBOMCTBA, 001acTH
npumeHenus. [loHsTue o BeliBieT-npeodpa3oBaHUAX. AJITOPUTMBI PYHKIIMOHUPOBAHUS U (OPMBI peau-
3auuu auHerHbIX L{®. Cucremuas (nepenarounasi) gyHkuus ¢uibrpa B z-popme. mnysnbcHas u nepe-
XO/Hasi XapakTepucTuku. JluckperHas cBeprka. YacrorHele xapakrepuctuku LI®. I'pynnoBoe Bpems
3anasfeiBanud. YcroitunBocts L{®. TounoctHblie xapakrepuctuku L{®. [Torpemnocty u kayecTBo nudg-
POBBIX aynMo- U BUACOCUTHANOB. D(pdekTsl kBaHTOBaHUA. OMMOKU KBAaHTOBAaHHUS B PeKypcHUBHBIX L[D.
Metonbl 60pb0ObI ¢ HeMMHEWHBIMU P dekTamu B pekypcuBHbIX LID. TounocTs u 3¢ dekTuBHOCT HUBPO-
BBIX BBIYMCIICHUH ¢ COXpaHEHHEM OCTaTKoB. OCOOEHHOCTH MOCTPOCHUSI KAHAJIOB CJIEKEHUS C UCIIOJIB30-
BanueM [[®. Cunre3 11D no meTomam MHBapUAaHTHOTO MPeOoOpPa30BaHMS UMITYJILCHON XapaKTEPUCTHUKH,
oroOpaxenus: auddepenunanos, OwiMHEHHOTO Mpeodpa3oBanus, z-¢popM. MeToapl YaCTOTHBIX HpPeod-
pazoBanuii. O6mue yactotHsie mpeodpazoBanus [|P no Koncrantunumucy. [psmoit cunres L{d. Mero-
abl cunte3a puiasTpoB ¢ KMX. Merton yacToTHON BBIOOpKH. MeToa BpeMeHHbIX OKOH. KemncTpanbHblii
aHanu3 U romoMopdHas o0paboTka ayauocursainoB. OpToroHajibHas U rekcaroHajbHasi CTPYKTYpBI JHC-
KpeTuzauuu u3odpaxenus. Ocobble ByMEpHbIE MOCIEI0BATeNIbHOCTH. MHOroMepHbIe cucteMbl. baso-
BbIE OIEepaly UCIOJIb3yeMble B MHOIOMEPHBIX cucTemax. JIMHelHble 1 HHBapHaHTHbIE K CIIBUTY MHOIO-
MEPHBIE CUCTEMBI. /[ByMEpHBIE OIEpaTOphl «CKOJIB3SIIErO CPEAHETOY, «IAIJIaCUaHa», «BbIACICHUS JIMHAN
(KOHTYPOB) B M300paXeHUN», «JIBOMHOTO U PepeHIupoBaHUmY, «MAJIOPa3MEPHBIX OOBEKTOB U3 LIYMOB
U (OHOBY», KIIPOCTPAHCTBEHHBIX I'PAJUEHTOB B N300PAKEHUMY.

3.3 Tembl OIPOCOB HA 3AHSATHAX

— Hudpossie curHansl. AHanoro-mudpoBsie U MUPPO-aHAIOTOBBIE TpeoOpazoBatenu. Lludpo-
BbI€ CUCTEMBI 00pa0OTKM CUTHAOB. Posib M MeCTO peueBbIX (3BYKOBBIX) U BUIEOTEXHOJIOTHI B COBPEMEH -
HOM Mupe. dusndeckoe coaepkaHue OJHOMEPHBIX U IByMEPHBIX cUTrHaio0B. KBaHTOBaHME U AMCKpeTH3a-
ust. OneHka kadecTBa HU(POBbIX curHaioB. [{udpoBoii aHamu3 CHEKTpalbHBIX U BPEMEHHBIX XapakTe-
PUCTHK CUTHAJIOB.

— OproronanpHble IPeoOpa30BaHUsl CUTHAJIOB U AJITOPUTMBI UX OBICTPOTO BBIYMCIECHUS. Bbrunc-
JeHue cnekTpoB Dypbe s AUCKPETHBIX CUTHANOB. CBOMCTBA CHIEKTPOB JUCKPETHBIX CUrHAJOB. [Ipeol-
pasoBanue @ypbe — METONI OPTOTOHATIBLHOTO TpeoOpazoBanus. Brioop 6asuca — kirrodeBast mpoodiaema mpu
pelIeHNH NPUKIaAHBIX 3a1a4. OpToroHaabHOE KOCHMHYCHOE MpeoOpa3oBaHME, CBOMCTBA, 00JacTH HpH-
MeHeHus. [lonaTue o BeHBIET-peoOpa3zoBaHUSX.

— AunroputMbl QYHKIIMOHUPOBaHUS U (hopMbl peanuzanuu JuHeHbIx L{d. Cucremnas (nepena-
ToyHas) GpyHKIus GuibTpa B z-hopme. VIMImynbCcHas U epexoaHast XapaKTepUCTHKH. J{uckpeTHas cBepT-
ka. YactorHbie xapakrepuctuku L{®D. ['pynmoBoe BpeMs 3anas3apiBanusd. YcronuuBocTs L{®. TouHOCTHEBIE
xapakrepuctuku L{®. [TorpemnocT 1 kKa4ecTBO UPPOBBIX ayIMO- U BUAEOCUTHAIIOB.

— DOd¢¢extsl kBaHTOBaHUS. OMMOKK KBaHTOBaHUS B peKypcuBHBIX LIdD. MeTtoap! 60pb0bI ¢ HEMU-
HelHbIMH 3¢ dexTamu B pekypcuBHbIX L[D. TounocTs U 3PPeKTHBHOCTH HUPPOBBIX BHIUYUCIECHUI ¢
coXpaHeHueM ocTaTkoB. OcOOEHHOCTH MMOCTPOEHUS KaHAJIOB CIIEKEHUS C ucrolib3oBaHueM L{D.

— Cunre3 LI® no meromaM HMHBApHMAHTHOTO MpPeoOpa3oBaHUs UMITYJILCHOM XapaKTEpPUCTHUKHU,
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otobOpaxenus auddepennnanos, OMWIMHEHHOTO MTpeodpa3zoBanus, Z-hopM.

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

— OpTroroHanpHasi U reKcaroHajibHasi CTPYKTYphl JUCKpeTH3anuu uzoopaxenus. OcoOble ABY-
MEpHBIE TI0CIIEN0BATENbHOCTH. MHOrOMEpHBIE CUCTEMBI. ba30oBble onepaluy UCIOIb3yeMbIE B MHOIOMED-
HBIX cucTeMax. JInHeiHble 1 MHBaApUAHTHBIE K CABUTY MHOTOMEPHBIE CUCTEMBI.

— JIByMepHBIE OnepaToOpbl «CKOMB3AIIETO CPEAHEr0», «JIariacuaHay, «BbIICICHUS TNHUHA (KOHTY-
POB) B U300paXEHUN», «IBOHHOTO TU(PEepEeHIIMPOBAHU, «MATIOpa3MEepHBIX 00BEKTOB U3 MIYMOB U (O-
HOBY, «IIPOCTPAHCTBEHHBIX TPAJIUEHTOB B U300PAKEHUI.

3.4 Tembl KOHTPOJILHBIX padoT
— JIUCKpeTHble CUTHANBI U CUCTEMbI Z-Tipeo0pa3oBaHue AHaIU3 JIMHEHHBIX CTAllMOHAPHBIX CH-
creM IIpumepst pacuera xapakrtepuctuk L{® MccnenoBanne TOUHOCTHBIX xapakrepuctuk [{d OcBoenue
meTonoB cuHTe3a LId OcHoBbI 1HdpoBOro npenacrapieHus n3odpaxenuil [IpocTpaHCTBEHHbIE METO/BI
yIIydqIIeHus n300pakeHU i

3.5 Dx3aMeHallHOHHbIE BONPOCHI

— Yacrs I. Ananu3 xapaktepucTuk nuppoBeix GuiIbTpoB 1. JluckpeTH3anus 1 KBAHTOBAHUE CHT-
HanoB. OyHKIMA KBaHTOBaHMsL. CBsA3b uncia ypoBHeH kBaHTOBaHUS N U pa3psaHocTH WuHBI m. [Tpumep
AL napannensHoro aeiictBus (ALIT K11071IB1). 2. Onpeanenenue nudposoro ¢puisrpa. Crannonap-
HOCTb, JINHEHHOCTh, (PU3MUECKas Pealn3yeMOCTh, YCTOWYUBOCTh. [IpuMepsl pa3HOCTHBIX YpaBHEHHH. 3.
ba3oBble onepanuu 1 CUrHajibl, UCIOIb3yeMble B IU(PPOBBIX (HUIbTPaX. AHAIUTHYECKAs 3aIUCh JUCKPET-
Hoi1 nocnenoBarenbHocTH yepe3 EU — . IlpuBenure npumep. 4. Ilpsimoe u oOpatHoe z-nipeoOpazoBaHUsl.
CgoiictBa nuneitHocT. Teopema o 3ana3neiBanuu. [Ipumepst z-npeodpazosanuii (EU, EC, Kn), ux ¢pusu-
yeckas nHTepnperanus. 5. [IpuBecTn ¢ 10Ka3areabCTBOM TEOPEMBI O CBEPTKE ITOCIIENOBATEIBHOCTEN U
IIEPEMHO)KEHUU TOCJIE0BATENBHOCTEN (KOMIUIEKCHAs CBEPTKA). 6. BriBecTn BbIpaskeHus paBeHcTBa llap-
ceBaJIsl JUIsl JUCKPETHBIX CUTHAJIOB BO BPEMEHHOM 001acTH, 4acTOTHOW oOnactu U B o0nactu z-00pa3os.
7. HaganpHOE M KOHEYHOE 3HAUEHUS IOCIIE0BATEIBHOCTH, CyMMa WICHOB IocienoBarenbHoctu. [Ipuse-
ctu nipumepsl. 8. PasnoctHoe ypaBHenue JIL®. Iapametpsr JILID. Anroput™m QyHKIIMOHMPOBAHUS JTHU-
HeitHoro nugposoro ¢uisrpa. 9. OcHoBHBIE popMmbl peanuzanuu nudpoBbX GuiasTpoB (LID). CpaBHe-
Hue peanuzanuil uudpossix GuiabTpoB. [lokazaTeh MIEHTUYHOCTH MPSAMOM M KaHOHHYECKOW (opM pea-
u3a-uuu JIL®. 10. OcHOBHbIE XapaKTEPUCTHKH JIMHEHHBIX HU(PPOBBIX (QUIBTPOB C MOCTOSHHBIMU Hapa-
MeTpaMu. BeIBECTH BbIpa)keHUE JUIsl CUCTEMHON (YHKIIMM UCXOJS U3 PaA3HOCTHOIO YpaBHEHMs Ui Lud-
poBoro ¢unbtpa. 11. Jluckpernas ceéprka. PopMysbl AUCKpeTHOM CBEPTKU. [Ipumep BhIUUCICHUS TUC-
KpETHOU CBEPTKH C MOMOIIBIO rpaduueckoro anroputMma. Jnuna ceéprtku. IlpuBenure npumep Ucmnonb3o-
BaHMsI AUCKPETHOM CBEPTKHU MPU BBIYMCICHUU OTKIMKA LUpoBoro puisrpa. 12. YacToTHBIE XapaKTepH -
CTHKU JTMHEWHBIX LU(ppoBbIX QuiibTpoB. YactoTHas — H(exp(j o T)), ammnutyano-yactotHast — A( o), da-
3o4actoTHast — ~* ( o ), TPYIIOBOE BpeMs 3ama3iblBaHuA — =( o). OCOOCHHOCTH XapaKTepHCTHK (TJIaB-
HBI UHTEpBaJ 4acTOT, YETHOCTD, MEPUOIUUHOCTS). [IpumMepsl yacToTHbIX XapakTepuctuk (H(exp(j o T)),
A( o), 7 (o)) mas ®HY. 13. Tounoctrbie xapakrepuctuku [[D. OOmas xapakTepucTUKa MOTPEIIHO -
creid, Bo3Hu-Karomux B L{®. [Toaxons! k onieHke norpemnocteil. [IpuBennre npuMep OLEHKHA NOTPENIHO -
cTeil B BIOpaHHOM Bamu mudposom ¢unbtpe. 14. Toukn BO3SHUKHOBEHHS MOTPELIHOCTEH MPU OKpYyTIe-
HUU pe3yibraToB. Kak cocTaBistoTcs JoKalbHble CUCTEMHbIE (QYHKIMN? DOpMyIbl Ui BBIYUCIECHUS 110-
rpemHocTel (JIoKanbHBIX U cymmapHOH). IlpuBenure npumep. 15. Bpiuuciutens mepBoil pa3HOCTH.
CrpykrypHas cxema, cucteMmHas ¢yHkuus — H(z), umnynbcHas xapakrepuctuka — h(nT), yactoTHas —
H(exp(j - T)), ammnutynHo-dactoTHas — A( ) ¥ (asodactotHas — > ( ) xapakrepuctuku. [Tpoxoxme-
HUE Yepe3 BbIUUCIUTENb NepBOoi pa3sHocTu nryma kBaHToBaHus ALIL. 16. Beruncnurens BTopoit pa3Ho-
ctu. CTpykTypHas cxema, cuctreMHas ¢pynkuus — H(z), umnynscHast xapakrepuctuka — h(nT), yacrotHas
— H(exp(j o T)), ammumuryano-yactotHas — A( o) ¥ pazouactotHas — ~ ( ) Xapakrepuctuku. [Ipoxoxke-
HUE 4epe3 BBIYUCIUTENb BTOPOM pa3HOCTH wiyma kBaHToBaHus ALIIl. Ykazanue: ucnonb3oBaTh JaHHbIE
M0 BBIYMCIUTENIO NMEepBOM pazHocTu. 17. HakarmmBaronuii cyMMaTop ¢ OrpaHMYE€HHBIM BPEMEHEM CyM-
mupoBaHus. CTpyKkTypHas cxema, cucteMHas ¢pynkuus — H(z), paznoctHoe ypaBHenue — y(nT), ummyibce-
Has xapakrepuctuka — h(nT). Ilpoxoxnenue myma ALl uepes L®. 18. CrnaxuBaromuii Guiabtp.
CrpykTypHas cxema, cucteMHas pynkuus — H(z), pasnoctHoe ypaBHenue — y(nT), ummysibcHast Xapakre-
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puctuka — h(nT), nepexonnas xapakrepuctuka — g(nT). IIpoxoxxnenue nryma ALII yepe3 L®. 19. Vuu-
BepcabHas 0azoBas 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 nepBoro mopsiika mo BeposT-
HOCTHOMY NOJX07y. PekoMeHganuy mo MCHOJIb30BaHUIO MPSMOM M KaHOHMYECKOH (opMm peanuzanuu
L[P®. 21. [TudpoBoii peKypCUBHBINA (HUIBTP MEPBOTO MOPAIKA C ONEPATOPOM KBAHTOBAHUS JaHHBIX. Pe-
UMbl OKPYTJIEHUS, YCceueHus, yuéTa ocTtaTkoB. CpaBHEHHE pean3aluii MexXay coO0i U ¢ AUCKPETHBIM
¢mneTpom. Ilpenenvuble nukisl (npuBeaute npumep). Yacte II. Cunte3 mudpoBbix ¢QuiasTpoB 22.
OCHOBHBIE 3Tarbl MPOCKTUPOBAHKS UPPOBBIX GUIBTPOB. CIIPOEKTUPYNUTE CTIIAKHU-BAIOIMINN (DUITBTP Tep-
BOT'O TIOPsIIKa METOJIOM MHBAPHAHTHOTO MPEoOpa3oBaHMs UMIYJILCHON XapaKTepUCTHKH. 23. MeTtox uH-
BapHAHTHOTO MPeo0pa30BaHUs 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 MU(POBHIX
(GUIBTPOB ¢ HUCTIONB30BaHUEM Z-(hopM. JIOCTOMHCTBA M HEAOCTATKH MeToa. 27. YacToTHBIe TpeoOpa3oBa-
Hus o Korcrautunumaucy (PHY ®HY1, ®HY ®BY, ®HY I[1®, ®HY PD). 28. Metoxa cunrtesa nudpo-
BBIX (DUJIIBTPOB C UCTOJIB30BaHUEM BpeMeHHBIX OKOH. OxHa [lupuxie, Xemmunra, baptnerra, Xanna, bi-
skmana, Kaiizepa. CpaBHUTE XapaKTEpPUCTHKHU JaHHBIX OKOH Mexay coOoii. Yacts III. Iludposas obpa-
6otka nzobpaxenuii (LION) 29. ba3zoBbie onepaiuy U CUTHAJBI, UCIIOJIb3yeMble pu 00paboTKe n300pa-
xenuil. 30. JIunelinble 1 MHBapHAHTHBIE K CIBUTY CUCTEMbI IIU(PpoBOi 00padoTku nzodpaxenuit (LION).
[Ipumepsl TUHEHWHBIX U HEJIMHEWHBIX, MHBAPUAHTHBIX U HEMHBapUaHTHBIX K caBury cucrtem L[HOU. 31.
AJropuT™ ABYMEpHOH NuHEHHOH punbsTpanuu. PasHocTHOEe ypaBHeHue — y(nl,n2), UMIyinbCcHas XapakTe-
puctuka — h(nl,n2), cucremuas pyakuust — H(z1,z2). 32. CTpykTypHas cxema AByMEPHOTO HEPEKYPCHB-
Horo ¢unbTpa. 33. Haubonee pacnpocTpaHeHHBIE THIIBI MACOK U COOTBETCTBYIOIIME UM 00palboTku. 34.
HNHTepBampbHOE WHTErpUpOBaHUE B cUCTeMax HuUdpoBoi o0paboTku m3obpaxeHuit. 35. MHTEepBampHOE
muddepeHMpoBaHue B cucteMax HU(GPoBOi 00paboTKM M300pakeHuil. 36. PexypcuBHas oOpaboTka
n300pakeHUi B HEOPTOTOHAIbHBIX (HAKJIOHHBIX) HampaBiieHUsX. [IpuMepbl MOCTpOEHUsT PEKYPCUBHBIX
aneptyp. 37. PanroBas o6paboTka n3oOpaxenuil. Meauanusiii Gunbtp. 38. OZHOMEPHBIN AKCTpEMalb-
HBI (UIBTP 71 BBIACICHUS Mallopa3MepHOro o0bekTa u3 ¢oHa. 39. JIByMepHBIN SKCTpeMalbHBIHA
bunbTp c aneptypoit 7*7 i BbIENIECHUS Malopa3MepHoro o0bekTa u3 ¢pona (Bap. 1 — mo MUHUMYM Tiep -
BbIX pasHocteit). 40. JIByMepHBIN 3KCTpeMalbHbIH (QMIBTp ¢ anepTypoil 7*7 s BBIAEICHUS Majlopas-
MepHOTro 00bekTa 13 GoHa (Bap. 2 — M0 MUHUMYMY CHTHAJIA).

4 MeToanuyecKkue MaTepuabl
Jns obGecnieuenus mpoiiecca OOy4eHHsI U pellieHus 3a1a4 O0y4eHHs] UCIOJIb3YIOTCS CIEIYIOIINe
MaTepHaIbl:
— METOJMYECKHe MaTepuabl, ONpeaesIonIie 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. Hudposass o6paboTka curHaioB: YueOHOe mocodue JUisi BY30B € IpupoM
YMO. — Tomck: TYCVYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 k3. (anin (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. (anx (5), cuzl (3), cus5 (2), ayn (40)). (Hanuyue B
ounbmmoreke TYCVYP - 50 3k3.)

4.2. JlonosHUTEIbHAS JJUTEpaTypa
1. Iudposas ob6padoTka curnamos: 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 odbpadboTka m3oo0paxkenuii: nep. ¢ auri. / P.C. T'orcanec, P.3. Byuc; mep. I[1.A. Yo-
yna. — M.: Texnocdepa, 2005. — 1070 c¢. — ISBN 5-94836-028-8. — 11 3k3. (ann (3), cuzl (1), cu35 (1),
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ayn (6)). (manmuuue B 6ubmmoreke TYCVYP - 11 3k3.)

3. Iudposas o6padoTka nzodpaxenuii B cpene MATLAB: Ilep. ¢ anrn. / P. 'oncanec, P. Byxc,
C. Dnnunc; nep. : B.B. UensikoB. — M.: Texnocdepa, 2006. — 615 ¢. — ISBN 5-94836092-X. — 30 axs3.
(ani (5), cuzl (1), cu35 (1), ayn (23)). (Hanuuue B Oudmoreke TYCVYP - 30 5k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKH e TOCOOH s

1. Kypsuuit M.M. Hudposas oO6paboTka curnanos: YueObHoe mMeronuueckoe nocoodue. — Tomck:
TYCYP, Kadeapa TV, 2012. — 73 c. [DnmeKkTpoHHBII pecypc, JIOCTYTI
http://tu.tusur.ru/upload/posobia/k10.doc CBOOOIHBIH]. [DneKTpOHHBIN pecypc]. -
http://tu.tusur.ru/upload/posobia/k10.doc

2. Kypsuuit M.U. LHudposas obpaboTka curnanos: Jlabopatopuslii npaktukym. — Tomck: TVY-
CVYP, xadenpa TV, 2012. — 79 c. [DnexTpoHHbIi pecypc, qocTym http://tu.tusur.ru/upload/posobia/k9.doc
cBOOOMHBIH]. [DnekTpoHHbIH pecypc]. - http://tu.tusur.ru/upload/posobia/k9.doc

3. KocteBuu A.T"., Kypssuuit M.J. 1000 3amau mo uudgpoBoii 00paboTKe CUTHAIOB U M300pake-
Hut. — Tomck: TYCYP, xadempa TV, 2012. — 202 c. [DneKTpoHHBI pecypc, TOCTYI
http://tu.tusur.ru/upload/posobia/k3.doc CBOOOIHBIH]. [DnexkTpoHHBII pecypcl]. -
http://tu.tusur.ru/upload/posobia/k3.doc

4.4. Ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIE U MOUCKOBbIE CHCTEMBI
1. He Tpebyercs
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