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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

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

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
Indposas 06padoTka curHaI0B

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hanpaenenne  moxaroroBku  (cneuuansHocTh):  10.05.02  HndpopmauuoHHasi  0e30MacHOCTH
TeJIeKOMMYHMKAUMOHHBIX CHCTEM

Hampasnennocts (mpodwiip): be3onacHOCTh TeJIeKOMMYHUKAIIMOHHBIX CHCTeM HH(GOPMANMOHHOTO
B3auMOJeicTBUS

dopma oOyueHUs: OUHASA

®QakynereT: PT®, Pagnorexunyeckuii paxkyabrer

Kadenpa: P3U, Kadeapa paano’jieKTpOHUKH ¥ 3aIUTHI HH(OPMAITUT

Kypc: 4

Cemectp: 7

Y4eOusiii mnan Habopa 2012 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennanner
1 Jlexnn 28 28 JacoB
2 IIpaxTryeckue 3aHATUA 28 28 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 72 72 4acoB
5 W3 HUX B MHTEPAaKTUBHOU (hopme 18 18 4acoB
6 CamocrositenpHast paboTa 36 36 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E

3auer: 7 cemecTp

Tomck 2017
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
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-
ctu) 10.05.02 MudopmanronHas 0€30MacHOCTh TEICKOMMYHHKAITMOHHBIX CHCTEM, YTBEP)KICHHOTO 16
HOs10pst 2016 roma, paccMOTpeHa M yTBEep:KJIeHa Ha 3acelaHuy Kapeapsl «  » 20 ropa,
pOTOKOI No

Pa3zpaboTunku:
noueHt kagp. TY M. U. Kypsiunii

CT. Hay4YHBIN COTPYAHUK Kaderpa
TeneBuieHus u ynpasienus (TY) A. T. KocreBuu

3aBenyroumii o0ecnieunBaromeii kad.
TY T. P.I'a3u3o0B

PaGouas mporpamma corsiacoBana ¢ pakynbTeToM, poUInupyIoLIeil 1 BeImycKaromen kadeapamu
HaIpaBJICHUS TOJTOTOBKH (CIIEIUATBLHOCTH).

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

P31 A. C. 3anopun
OKCIEPTHI:

noueHt Kadenpa teneBunenus u
ynpasnenus (TY) A. H. bynnakos

noneHt Kadenpa TenekoMmyHuKanumii
u ocHOB panunotexHuku (TOP) C. U. boromornos
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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 o6padotka curnanos» (b1.5.32) otHocutcs k 6moky 1 (6a3oBas yacTh).
[TpenmecTBYIOMMUMI TUCIMIDTHHAME, (DOPMHUPYIOIIUME HadaJlbHbIC 3HAHMSA, SIBIISTIOTCS CIETYIO-
M€ AUCHUIITUHBL: Teopus palnoTeXHUYECKUX CUTHAJIOB.
[TocnenyromumMe TUCIUILITMHAMY SIBISIFOTCS: YCTPOMCTBA prueMa u 00pabOTKH CHTHAJIOB B 3alllH -
IIEHHBIX CUCTEMAaX PaJUOCBSI3H.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

—  OIIK-3 crmocoOHOCTHIO PUMEHATH TTOJIOKEHHS TEOPHN DJICKTPUUECKHX IIeTeH, paluoTeXHM -
YECKHUX CUTHAJIOB, paCIpOCTPaHEHUs PaHOBOH, HU(POBON 00pabOTKU CUTHATIOB, HHPOPMALIMU U KO/ -
POBaHUsL, EKTPUUYECKOIM CBSA3M Ul PELIeHUs TPOPeCCUOHATBbHBIX 3a]1ay;

B pe3ynbraTe u3ydeHust JUCHUIUIMHBI CTYAEHT JOKEH:

— 3HATh - METOJbl MareMaTHYECKOr0 ONHUCAHUS JIMHEHHBIX JHUCKPETHBIX CUCTEM; - OCHOBHBIC
ATanbl NPOEKTUPOBAHUS LUPPOBBIX QUIBTPOB; - OCHOBHBIE METO/Ibl CUHTE3a M aHaIN3a YaCTOTHO-U30U -
paTesbHBIX HUGPPOBBIX (UIBTPOB; - METOJbl MAaTEMAaTHYECKOrO ONMUCAHUS LU(POBBIX (UIBTPOB B BUIE
CTPYKTYpBI; - METOJl MaTeMaTU4YeCKOr0 OMHCAHMS JAUCKPETHBIX CUTHAJIOB C IOMOUIbIO JUCKPETHOI'O
npeoOpazo-Banusa Pypose (I1D); - anropurm OpicTporo npeodbpazoBanus Pypoe (BIID) Kymu-Trroku; -
IIPUHLIMIIBI OLIEHKH IIIyMOB KBaHTOBAaHUS B HU(POBBIX GUIBTPAX ¢ (PUKCUPOBAHHON TOUYKOM; - IPUHIIMIIBI
IIOCTPOEHUS CUCTEM OJJTHOKPATHOW MHTEPIIOJISALUU U IeLUMALUY;

—  yMeTb - OOBACHATh MaTEMAaTUYECKOE ONMCAHUE JTUHEUHBIX TUCKPETHBIX CUCTEM B BHJIE aJIrO-
PUTMOB; - BBIMOJHATh KOMIIBIOTEPHOE MOAETUPOBAHUE JIMHEHHBIX AUCKPETHBIX CHUCTEM Ha OCHOBE MX
MaTe-MaTHYeCKOro OIMCaHUs; - 3aJaBaTh TPEOOBAHUS K YACTOTHBIM XapaKTEPUCTHUKaM IH(PPOBBIX
¢GbunbTpOB; - 000CHOBBIBATH BbIOOP TUMA HUdpoBoro ¢puiabrpa, KMX nnu BUX (¢ koneunoi unm 6ecko-
HEYHON UMITYJIbCHOM XapaKTEePUCTHKOI); - CHHTE3UpOBaTh HU(GPOBON (HUIBTP U aHATU3UPOBATh €ro Xa-
PaKTEepUCTUKU CPEJICTBAMHU 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; - O0BSICHATH MPUHIIUITBI TOCTPOCHUS CUCTEM OJHOKPATHOM MHTEPHOJISIMU U ISIIUMAIIUH.

— BJaJeThb - HaBbIKAMHU COCTABJICHUS MaTeMaTHYECKUX MoOJeNIel JIMHEWHBIX JAUCKPETHBIX CH-
CTEM U JUC-KPETHBIX CUTHAJIOB; - HaBbIKAMHM KOMIIBIOTEPHOTIO MOJEIMPOBAHMS JIMHEWHBIX TUCKPETHBIX
CUCTEM; - HaBbIKAMH KOMIIBIOTEPHOTO MPOEKTHUPOBAHUS LUPPOBBIX (UIBTPOB; - HABBIKAMH KOMIIBIOTEP-
Horo Beruncienus JII11® na ocnore BITD.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EeMKOCTb JUCLHHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHMIIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

7 cemecTp
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AynuaTopHbI€ 3aHATHUS (BCETO) 72 72
Jlexuun 28 28
[IpakTnueckue 3aHATHS 28 28
JlabopaTtopHbie pabOThI 16 16
W3 Hux B MHTEpaKTUBHON (hopme 18 18
CamocrosTenbHas paboTa (BCero) 36 36
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 9 9
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 10 10
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 17 17
Bcero (6e3 sx3amena) 108 108
OO61mas Tpy1I0eMKOCTh 4 108 108
3auetHbie EquHute 3.0 3.0
5. Conepxanne TUCUMIIIIHMHBI
5.1. Pa3gesbl AMCHUIIMHBI U BUABI 3aHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.
Tabauna 5.1 — Pa3aensl AMCHMIUIMHBI U BUJIBI 3aHATUN
<
= = =
= 9 a = 0
R [aF = o = =
= o ) g S 0 2 g
= | 8| 2| B | 83 22
HazBanus pa3aenoB TUCHUIUIMHBI = % g 5 o © &5
= | £ £ E | 83| &t
c | & | 58 | 28| &¢
< ] S
£ 2
@)
7 cemecTp
1 Beenenue. LludpoBble 1enu 1 CUTHAIBI. 2 2 0 3 7 OIIK-3
2 JTuckpetHoe npeobpazoBanue Oypbe 2 2 4 OIIK-3
(ATId).Z-npeobpazoBanue. Beiipiet-
npeoOpazoBaHue.
3 XapaKkTepUCTHKHU JTUHEWHBIX U(POBBIX 4 4 4 6 18 | OIIK-3
¢bunpTpoB (L[P) c mocTosHHBIMEU Tapa-
METpPaMHU.
4 Henuneitnsie 3¢ dextst B LID. 2 10 |OIIK-3
5 Cuntes D mist o6paboTku ogHOMED- 17 | OIIK-3
HBIX JaHHBIX.
6 YacToTHble TpeoOpa3oBaHus, IPUMEHS - 4 4 0 4 12 |OIIK-3
eMble npu cuHrese L.
7 IlpencraBieHue u mpeoopa3oBaHKe 4 4 4 6 18 |OIIK-3
JIBYMEPHBIX CUTHAJIOB.
8 JIBymMepHbIe JTUHEHHBIE (PUIIBTPHI. 4 4 4 6 18 | OIIK-3
Hroro 3a cemectp 28 28 16 36 108
Hroro 28 28 16 36 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

HasBanus paszgennos

Copeprkanue pa3aesioB TUCHUTLTAHBI IO
JICKIUSIM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

7 cemecTp

1 Beenenue. [{udposie nenu u
CUTHAJIBI.

udposeie curnanbl. AHanoro-mudpo-
BbIE U I (po-aHaIOroBbIe Mpeodpa3oBa-
tenu. [{udpoBsie cuctempl 00pabOTKH
curHasnoB. Porb U MecTo pedeBbIX (3BYKO-
BbIX) U BUICOTEXHOJIOTUI B COBPEMEH-
HOM mupe. Pusndeckoe copepxKaHue o-
HOMEPHBIX U IByMEPHBIX CUTHAJIOB.
KBanToBanue u nuckperuszanus. OueHka
kadecTBa U(PpoBbIx curHaaoB. [{udpo-
BOI aHANIN3 CIIEKTPAIbHBIX U BPEMEHHBIX
XapaKTEepPUCTUK CUTHAJIOB.

[\

Hroro

OIIK-3

2 JluckpeTHoe npeobpazoBaHue

BeiiBner-npeobOpazoBanue.

Oypre (AI1D).Z-nmpeodpazoBanue.

OproroHanpHble IPeoOpa30BaHMsl CUTHA-
JIOB U aJITOPUTMBI X OBICTPOTO BBIYHCIIC-
HUsL. Beraucinenue cnekrpoB dypbe s
TMCKPETHBIX CUTHAIOB. CBOWCTBA CIIEK-
TPOB TUCKPETHHIX curHaNOB. [IpeoOpa3zo-
BaHne Pypbe — METOJ OPTOrOHAITLHOTO
npeoOpaszoBanus. Beibop 6a3uca — Kito-
4eBast mpoOsIeMa MpHu peIeHUu  MPUKIIA-
HBIX 3a/1a4. OpTOroHaIbHOE KOCUHYCHOE
npeoOpazoBaHue, CBOMCTBA, 00JIaCTH
npumeneHus. [lonstue o BeiBIeT-npeod-
pa3oBaHUSsX.

Utoro

OIIK-3

3 XapaKTepuCTUKH JIMHEHHBIX
uudpoBsix GuiasTpoB (LD) ¢
MIOCTOSIHHBIMHU MTapaMeTpaMHu.

AnropuTMbl QYHKITMOHUPOBAHUS U (HOp-
MbI peanuszanuu JuHeiHbIx L{®. Cucrem-
Has (repeaarounas) GyHKIUA GuibTpa B
z-popme. ViMnynbcHas ¥ mepexoHast xa-
pakTepucTuku. JluckperHas ceeprka. Ya-
crotHble Xapakrepuctuku L{D. I'pynrmo-
BO€ BpPEMs 3ama3/IbIBaHUs. Y CTOMUYUBOCTh
I®. TounocTtHbIe XapakrepucTuku L{D.
[TorpemHocT u ka4yecTBO HUPPOBHIX
ayJIMo- U BUJIEOCUTHAJIOB.

HUroro

OIIK-3

4 Henuneitnsle 3p¢pextsl B L.

DddexTrl kBaHTOBaHMS. OMIMOKH KBaH-
TOBAaHUA B peKypcuBHbIX L1D. MeTonbl
00pb0BI ¢ HeMMHEHHBIMU 3 dekTamu B
pexypcuBHbIX L{®. Tounocts u 3¢ dek-
TUBHOCTH II(PPOBBIX BEIYUCIICHUH C

OIIK-3
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COXpaHEeHHEeM OoCcTaTKoB. OCOOCHHOCTH
MOCTPOCHUS KaHAJIOB CJICKEHUS C UC-
mojp30BaHueM 1{D.

HUroro

5 Cunte3 LI® nns 06paboTku
OJHOMCPHBIX TaHHBIX.

Cunte3 LI® no meroamMm HHBApUAHTHOTO
peoOpa3oBaHus UMITYJIbCHOM XapakTe-
PUCTUKH, OTOOpakeHus TudepeHima-
JI0B, OMJIMHENWHOTO MpeoOpa3oBaHus, z-

dopm.

HUroro

OIIK-3

6 YacroTHble npeoOpa3oBaHus,
npuMeHsieMble npu cuHtese [ D.

MeTozpl 4acTOTHBIX IPeoOpazoBaHUIl.
OO6mume yactoTHBIE TpeoOpa3zoBanus LD
o Koncrantuauaucy. Ipsimoit cunres
L[®. MeTonas! cunaTte3a puabTpoB ¢ KMX.
Merton yacToTHOM BEIOOpKU. MeTox Bpe-
MEHHBIX OKOH. KencrpanbHblil aHaNU3 1
romomMopdHas 00paboTKa ayaAnoCHrHa-
JIOB.

HUroro

OIIK-3

7 Ilpencrasienue u npeodbpazoBaHue
JIByMEPHBIX CUTHAJIOB.

OpToroHanbpHas U TeKcaroHajabHasi CTPYK-
TYpPBI JUCKPETU3AINH H300paKEHUSI.
OcoObie TByMEpHBIE TOCTIEI0BATEIHHO-
ctu. MHOroMepHsie cuctemsl. ba3zoBsie
Omnepaury UCIOJIb3yeMbIE B MHOTOMEP-
HBbIX cucTteMax. JInHeliHble 1 THBapUAHT-
HBIE K CIBUTY MHOTOMEPHBIE CUCTEMBI.

HUroro

OIIK-3

8 JIBymMepHbIe THHEHHBIE (PUITBTPHI.

JIByMEpHBIE OIIEPaTOPBI «CKONB3SAIIETO
CpEIHETOY, «JIariacuaHay, «BbIIeICHUS
JTUHUN (KOHTYPOB) B U300paKEHUNY,
«I1BOItHOTO Au(HepeHInPOBaHUM», «Ma-
JIOpa3MEepHBIX 0OBEKTOB U3 IIYMOB U (o-
HOBY, «IIPOCTPAHCTBEHHBIX TPAJAUEHTOB B
M300paKEHUI.

Htoro

4

OIIK-3

Hroro 3a cemectp

28

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NPeAbl Ty IIUMHU)

U o0ecrnieynBaeMbIMHU (MOCJIETYIOIIUMHU) TUCHUIIIMHAMHA

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

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.

Ta6Jmua 5.3 - Pazgensl IUCHUIIMHEL U MCKJIUCHUIIIIMHAPHBIC CBA3U

HaunmeHnoBanme JUCITUITIINH

Ne paznienoB qaHHOM AMCLUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
n3ydeHue 00eceurBaoIMX U 00eCeYnBaeMbIX JUCIUILUINH

1

2 3 4 5

6

7

8

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

1 Teopust paauOTEXHUYECKUX
CUTHAJIOB

+

+ + +
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[Tocnenyromuye TUCITUTITUHBI

1 YcrpoiicTBa mpuema u oopa-
OOTKM CUTHAJIOB B 3aI[UIICHHBIX + + + +
CUCTEMAX PaIUOCBI3U

5.4. CooTBeTCTBHE KOMIIETEHIIMI, (POPMHUPYEMBbIX NPU U3YUYEHUM TMCUMILIUHBI, 1 BUAOB 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
MpeJICTaBICHO B Tabmwmie 5.4
Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA W BUIOB 3aHATHN, POPMUPYEMBIX TIPH U3YICHHUH JTUCITUTIIIH -
HBI

Bunnl zansatuit

DOpMBI KOHTPOJIA

Kommerenimmun
Jlexknun

+ | IlpakTudeckue 3aHATUS
JlabopaTopHbie pabOThI
+ | CamocrosTenbHas paboTa

OIIK-3 + KonTpoasHas pabora, Jk3a-
MeH, 3amura otaera, Onpoc

Ha 3aHATHAX, TecT

6. UnTepakTHUBHBIE MeTOAbI U GOPMBI OPraHU3aANNH 00yYeHUs
TexHONIOruy MHTEPAKTUBHOTO O0YUEHHUs IpU PasHbIX (opMax 3aHATHI B 4acax MpPUBEICHBI B Ta-
omure 6.1
Tabaura 6.1 — TeXxHOIOTHH UHTEPAKTUBHOTO 00yUYEHHUs MPHU Pa3HbIX (popmax 3aHATHUH B acax

HNurepaxr
NHTEepakTuBHbBIE NutepakTuBHbBIC
MeTtons! WBHBIC Bcero
MPAKTHYECKHE 3aHITHS | J1a00paTOpHBIC 3aHSATHUS
JCKIIUU
7 cemecTp
UccnenoBarenbckuit 7 4 7 18
METOJ]
Hroro 3a cemectp: 7 4 7 18
Hroro 7 4 7 18
7. JIabopaTopHblie padoThI
HanmenoBanue nabopatopHbIx padoT npuBeaeHo B Tadbmune 7.1.
Tabmuna 7. 1 — HamMmeHoBaH#e 1a00OpaTOPHBIX padboT
3 =
3 = 5
Z S
> O
HazBanus pasznesnos HaumenoBanue nabopaTopHbIX paboT 3" &5
o S E
= o =
a o 2
= S
7 cemecTp
3 XapakTepuCTUKH JTUHEWHBIX AHanm3 XapaKTepuCTUK IUPPOBBIX 4
udpoBeix GubTpoB (LID) ¢ (GbuIBTPOB 11 00pabOTKH OHO-MEPHBIX
MOCTOSIHHBIMU TTapaMeTpamHu. CUTHAJIOB
Hroro 4
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5 Cuntes LD nis o6paboTkm Cunte3 1udpoBbIX GHIBTPOB A1 00pa- 4
OJTHOMEPHBIX JTAHHBIX. OOTKHM OTHOMEPHBIX CHTHAJIOB

Hroro
7 IlpencraBnenue u npeodbpazoBanue |lIpencraBnenue u mpeoOpazoBaHue IBY-
JIBYMEPHBIX CUTHAJIOB. MEPHBIX CUTHAJIOB

Hroro
8 JIBymMepHbIe THHEHHBIE (PUITBTPHI. [udposast 06paboTKa ABYMEPHBIX CUTHA-

JIOB

Hroro 4
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHnoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8. 1 — HaumeHoBaHue MpaKTUYECKUX 3aHATHI (CEMUHAPOB)

A v o=
= 2 E
: | i3
HanMeHoBaHMEe IPAKTUYECKUX 3aHATUN g > O
Ha3Banus paznenos z 5 & &
(cemuHapoB) 2 g 2
= g =
2 o 2
= o
7 cemecTp
1 Beenenue. Lludpossie nenu u JIUCKpeTHbIE CUTHAIIBI U CUCTEMBI 2 OIIK-3
UTHAJIBI.
cHrHal Uroro 2
2 JluckpeTHoe npeodpa3oBaHue Z-nipeoOpa3zoBaHue 2 OIIK-3
<I)yPLe (JAT1d).Z-npeobpazoBaHue. Viroro 3
BeiiBner-npeoOpa3oBanue.
3 XapaKkTepuCTUKH JTUHEWHBIX AHanu3 TMHEWHBIX CTAllMOHAPHBIX CH- 4 OIIK-3
nudposbix GuieTpoB (D) ¢ cTeM
MIOCTOSIHHBIMU ITapaMeTpaMHu. Vroro 4
4 Henuneitnbie 3¢ dextsl B L[D. IIpumepsl pacyera xapakrepuctuk L{D 4 OIIK-3
Hroro 4
5 Cunte3 LL® nns 06paboTku HccnenoBanyne TOUHOCTHBIX XapaKTEpH- 4 OIIK-3
OJIHOMEPHBIX JTaHHBIX. cruk 11D
Hroro 4
6 YacToTHble mpeoOpa3oBaHus, OcBoenne MeTon0B cuHTe3a L{D 4 OIIK-3
npuMeHsieMsle pu cunTese L{D. Hroro 4
7 Ilpencrasnenue u npeodbpaszoBanue | OCHOBHI HH(POBOTO MPEACTABICHUS 4 OIIK-3
JIBYMEPHBIX CUTHAJIOB. n300pakeHui
Hroro
8 JIBymepHble nuHelHble GUIbTpel. | [IpocTpaHCTBEHHBIE METO/BI YIyUILICHHS OIIK-3
M300paKeHUI
Uroro 4
Hroro 3a cemectp 28

9. CamocTrosiTesqibHasi paboTa

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHpyeMble KOMITETEHIIMH PEICTaBICHbI 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 = o = ®opMbI KOHTPOJIS
(5] = O
paboTEI L s 2
X g =
al o g
= S
7 cemecTp
1 Beenenue. Lludpossie | Iloaroroka k npaxtuye- 2 |OIIK-3 KonTposnpHas pabora,
LENU ¥ CUTHAJIBI. CKHM 3aHATHUSAM, CEMUHA- Omnpoc Ha 3ansaTusx, Tecr,
pam OK3ameH
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Uroro 3
2 JIuckpeTHoe [ToaroroBka k mpakTuue- 3 OIIK-3 KontponsHnas pabdora,
npeobpazoBanue Oypbe | CKUM 3aHATHUSM, CEMHHA- Omnpoc Ha 3ansaTHsIX, Tecr,
(AlD).Z- pam DK3aMeH
gpevo6paaoBaHHe. [IpopaboTka JIEKIIUOHHOTO 1
HBIeT-
CHBIIC MaTepuana
npeoOpa3oBaHueE.
UTtoro 4
3 XapaKTepucTuku IToaroroBka K mpaxkTuye- OIIK-3 3amuTa oT4era,
JTMHEHHBIX HU(POBBIX CKHM 3aHATHUSM, CEMUHA- KonrtponpHnas pabora,
¢uibTpoB (LID) ¢ pam Omnpoc Ha 3anaTHIX, Tecr,
MTOCTOSTHHBIMH K3aMCH
0CTO [IpopaboTka JIeKIIMOHHOTO 1 Jxsame
napaMeTpamH. MaTepuaa
OdopmieHne 0T4eTOB IO 2
naboparopHeIM paboTam
HUtoro 6
4 Henuneitnsle 3gpdextsl | Iloaroroska k nmpakruye- 1 OIIK-3 KonrtponpHnas pabora,
B L{D. CKHUM 3aHATUSAM, CEMHUHA- Omnpoc Ha 3ansTUAX, Tecr,
pam DK3aMeH
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Hroro
5 Cunre3 LD ms [ToaroroBka k mpakThye- OIIK-3 3ammuTa oT4eTAa,
00pabOTKN OHOMEPHBIX | CKUM 3aHATHSIM, CEMHHA- KonTposnbHas pabora,
JTAHHBIX. pam Onpoc Ha 3anaTusx, Tecrt,
K3aMEH
[IpopaboTka JIeKIIMOHHOTO 1 Jk3ame
MaTepuania
OdopmieHre OTYETOB T10 2
J1abopaToOpHBIM paboTam
Hroro
6 YacroTHble IToaroroBka K mpaxkTuye- 2 |OIIK-3 KonTposnbHas pabora,

npeoOpazoBaHus,
MIPUMEHSIEMbIE TIPH

CKUM 3aHATHUSAM, CEMUHA-
pam

Onpoc Ha 3aHaTusx, Tecrt,
OKk3aMeH
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cunatese 1.

[TpopaboTka JIEKITMOHHOTO 2
Matepuana

Hroro
7 llpencraBneHue u [ToaroroBka k mpakTuue- 2 OIIK-3 3amuTa oT4eTAa,
npeoOpa3oBaHue CKHM 3aHSATUSAM, CEMHHa- KontponwsHas padora,
JBYMEPHBIX CUTHAJIOB. pam Ompoc Ha 3ansTusx, Tecr,
[IpopaboTka TeKIHOHHOTO 2 Jksamen
Matepuaina
OdopmieHre OTYETOB T10 2
J1abopaTOpHBIM paboTam
Hroro
8 JIsymepHble uHelHble | [loaroToBka K mpaktuye- 2  |OIIK-3 3amura oT4era,
(bUITBTPEL. CKHM 3aHSATHSAM, CEMHUHA- KontponrHnas pabdora,
pam Omnpoc Ha 3ansTuUsX, Tecr,
[IpopaboTka JIeKIIHOHHOTO 1 Jk3aMeH
Marepuaa
OdopmiteHre 0TIETOB 1O 3
JabopaTOpHBIM paboTam
Hroro 6
Hroro 3a cemectp 36
Hroro 36
10. KypcoBasi paGoTa (IpoexT)
He npenycmotpeno PVYII

11. PeiiTuHroBasi cucreMa JJisi OllEHKH YCIIeBA€eMOCTH CTYJA€HTOB

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
Oamn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amuTa oT4eTa 7 7 14
KonTposasHas padota 15 15 15 45
Onpoc Ha 3aHATUSX 5 5 15
Tect 7 9 10 26
Hroro makcumym 3a nepu- 27 36 37 100
on
Hapacraromum ntorom 27 63 100 100
11.2. IlepecyeT 02J/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJILHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIC TOUYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKH Ouenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
10
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.

Ta6muma 11. 3 — IlepecueT cyMMBbl 6aJUIOB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE O00ecnieyeHHe TUCHMILINHBI

12.1. OcHoBHas JuTepaTypa

1. Kypsunit M.U. IludpoBas oO6paboTka curHajaoB: YueOHOE MocoOue sl By30B C Tpudom
YMO. — Tomck: TYCVYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 3x3. (ann (5), cuzl (3), cuz5
(2), aym (50)). (manuuue B oubmotexke TYCYP - 58 7k3.)

2. lludposoe TeneBuaeHUE B BUACOMH(POPMAITMOHHBIX cUcTeMmax: MoHorpadwus / A.I. WnbuH,
I'’JI. Kazanues, A.I. KocreBuu, M.U. Kypsuuii, 1.H. Ilycteinckuii, B.A.lllanumoB. — Tomck: TYCVYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 5k3. (ann (5), cuzl (3), cus5 (2), ayn (40)). (Hanuuue B
oubmmoreke TYCVYP - 50 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Hudposas obpadorka curnanos: [lep. ¢ anrn. / A.B. Onnenreiim, P.B. [lagep; nep.: C.A.
Kynemos; pen. nep.: A.C. Henames. — M.: Texnocdepa, 2006. — 855 c¢. — 70 sk3. (ann (8), cuzl (1), cuzs
(1), ayn (60)). (manuune B 6ubmmorexke TYCVYP - 70 3k3.)

2. Hudposas odpadboTka nzodbpaxkenuii: nep. ¢ anrnt. / P.C. T'oncanec, P.O. Byxnc; 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)). (manmmuune B 6ubmmotexke TYCVYP - 11 9k3.)

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

12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Kypsuuit M.U. Ludporas o6padoTka curHaiaoB: YuedHoe Meroanueckoe nocoodue.(Ilocodue
JUI cCaMOCTOsTeNbHOM paboThl cTynentoB) — Tomck: TYCYP, kadenpa TV, 2012. — 73 c. [DneKTpoHHBIH
pecype, nmoctyn http://tu.tusur.ru/upload/posobia/k10.doc cBoGoaHBI]. [DneKTpoHHBIA pecypc]. -
http://tu.tusur.ru/upload/posobia/k10.doc

2. Kypsunit M.U. ludposas oOpadboTka curraios: JlaboparopHbiii mpaktukyM. — Tomck: TV -
CYP, kadenpa TV, 2012. — 79 c. [DnekrponHbIit pecypc, noctyn http://tu.tusur.ru/upload/posobia/k9.doc
CBOOOHBIN . [DnekTpoHHBIN pecypc]. - http://tu.tusur.ru/upload/posobia/k9.doc

3. KocreBuu A.T'., Kypsanit M.1. 1000 3amau o mudpoBoit 00paboTke CUTHAIOB U M300pake-
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Huil. (Ilocobue mis npakrunueckux 3ansatuii) — Tomck: TYCVYP, kadenpa TV, 2012. — 202 c. [DneKTpoH -
HBI pecypc, aoctym http://tu.tusur.ru/upload/posobia/k3.doc cBoGomHsbIit]. [DnekTpoHHBIH pecypc]. -
http://tu.tusur.ru/upload/posobia/k3.doc

12.3.2 YuyeOHO-MeTOAMYeCKHUE MOCOOHS AJIsl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YKCIia UHBAJIUAOB NPEJOCTABISAIOTCA B (OopMax, aJaNTHPOBAHHBIX K OTPAHUUYEHUSM HX 3I0pPOBbS U
BOCHPHUSATHS UH(OPMALUH.

JLJisl JInI ¢ HAPYIIeHUSIMU 3PeHUSI:

- B (hpopMe FIIEKTPOHHOTO TOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JIJisl UL ¢ HAPYIIEHUSIMU CJIyXa:

- B (hpopMe FIIEeKTPOHHOTO TOKYMEHTA;

- B Me4aTHOU opme.

JlJis1 NI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJIbHOT0 ANNapara:

- B (hopMe FJIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3pl JaHHBIX, HH(POPMANMOHHO-CIIPABOYHbIC, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
nporpaMMHoe odecrne4yenmne
1. He Tpebyercs

13. MarepuanbHO-TeXHMYECKOe 0O0ecnieuyeHue JUCIUIIMHBI
13.1. O0uue TpedOBaHUS K MATEPHAJILHO-TEXHUYECKOMY 00eCieYeHH 0 U CIUTIINHbI

13.1.1. MaTepuaibHO-TeXHMYECKOE O0ecriedyeHue /151 JIEKIMOHHBIX 3aHATHH
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KyHI€ro KOHTPOJIA U HpOMC)KYTO‘{HOﬁ aTTeCTallu UCIIOJIB3YCTCA yqe6Ha;1 AyauTopHs, ¢ KOJIMYCCTBOM I10-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
HarisiaHbIC ocooust B BHUIC npe3eHTau1/H71 I10 JICKIMOHHBIM pas3jacjaM AUCHHUILINHBI.

13.1.2. MaTrepua/jibHO-TEXHUYECKOE o0ecneuyeHue ISl NPAKTHYECKHX 3aHATHIl

JList mpoBeIeHUsI MPAKTUIECKUX (CEMHHAPCKUX ) 3aHATUI UCTIONB3yeTCs yueOHas ayauTopus, pac-
noJIoKeHHast 1o anpecy 634034, Tomckas obmacts, T. Tomck, Bepmmanna ymuma, n. 47, 2 stax, ayn. 217.
CoctaB oOopynoBanusi: YueOHas meOenb; Jlocka marHutHo-mapkepHas -lmr.; Kommyrarop D-Link
Switch 24 port - 1mT.; Komnetotreps! kinacca ve Hike [IDBM INTEL Celeron D336 2.81'T1. -14 mT. HUc-
NOJb3yeTCs JTUIEH3MOHHOE MPOrpaMMHOE o0ecTieyeHne, makeTsl Bepcueil He Hiwke: Microsoft Windows
XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows Server 2008
R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access 2003;
VirtualBox 6.2. Nmeercs momemieHus sl XpaHEHUS U MPOPUIAKTHIECKOTO OOCTYKUBAaHUS YI€OHOTO
o0opynoBaHusl.

13.1.3. MaTepuajbHO-TeXHHYECKOe o0ecreyeHue 1Jis1 J1a00paTopHbIX padoT

s mpoBeneHus J1aOOPaTOPHBIX 3aHATHI HCHOJIb3yeTcss y4eOHO-MCCIeI0BaTENbCKasl BBIYMCIIU-
TeJIbHAs JIabopaTopus, pacnoioxeHHas 1o ajapecy 634034, Tomckas obnacts, I. Tomck, Beprmnuna ynm-
na, a. 47, 2 srax, ayn. 217. CocrtaB obOopymoBanus: YueOHas meOenb; DKpaH C 3JIEKTPOIPUBOIOM
DRAPER BARONET — 1 mt.; Mynstumenuiiasiii npoekrop TOSHIBA — 1 wit.; KoMneroreps! kitacca He
Huwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB ¢ mupoxomnonocHsIM JocTynoM B Internet,
¢ MonuTopamu thuna Samsung 18.5" S19C200N— 18 wt.; Mcnonb3yeTcst IULEH3MOHHOE TPOrPaMMHOE
obecnieuenue, makersl Bepcuen 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 O0ecnedeHue I CaMOCTOATEIbHOH padoThl
s camocToaTenbHON paboThl UCHONB3yeTcs yueOHas ayauTopusi (KOMIBIOTEPHBIN Kjacc), pac-
noyioxkeHHast o agpecy 634034, r. Tomck, yn. Bepmmauna, 47, 1 atax, aya. 126. CocraB o0opynoBaHus:
yueOHast MeOenb; komnbioTepsl Kiacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 4 mT.; KOMITbIO-
tepol noakmoueHbl Kk ceth UHTEPHET u o0ecrieunBarOT JOCTYI B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.
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13.2. MatepuabHO-TeXHH4YeCKOe o0ecriedyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMU
BO3MO’KHOCTSIMH 310POBbS

OcBoenue auctuminHbl dunamu ¢ OB3 ocyiiecTBiseTcss ¢ UCIOIb30BaHUEM CPEACTB 00ydeHHUs
00I11ero ¥ CHenuaIbHOrO Ha3HAUCHMSL.

[Tpu 0OyueHHH CTYJCHTOB ¢ HAPYIWIEHUSIMH CJIyXa MPeIyCMOTPEHO UCIOIb30BAHUE 3BYKOYCHIIHU-
BAalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/Tiepesauut
yueOHOI MHpOpPMAaIUK B JOCTYMHBIX (hopMax JUIst CTYJEHTOB C HAPYIICHUSMH CIIyXa, MOOMIIBHOW CHUCTE-
MBI 00y4YEeHMs 1151 CTYJEHTOB C MHBAJIMHOCTBIO, IOPTATUBHON MHAYKIIMOHHONW CUCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YalOTCsl CTYJCHTHI C HApYIICHUEM Cliyxa, 000py/lI0BaHAa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 00y4yeHnH CTYJCHTOB ¢ HAPYWIEHUSIMH 3PEeHUsIMH TIPEAYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX U y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU IPOCMOTpPA YAAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE WJIYU Cllaiifia Ha SKpaHe) IIPU TOMOLIY BUIECOYBEIMUUTENEH AJIs1 yAAJIEHHOTO IPOCMOTpA.

ITpn o0y4eHHHU CTYIEHTOB ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEeJILHOIO ANNAPATA HCIOJb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JPyrue TEXHHUUYECKUE CPEACTBA MpUeMa/Tiepenaunt
y4eOHOHI MH(pOpMalUu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyLICHUSMH ONOPHO-ABHIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 00yYeHHS ISl JIIOJeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOoBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
q)OHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3aAaHWA, UCIIOJIB3YCMbBIC JIs1 OLICHKU C(l)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEICHUU TEKYIIEH,
MIPOMEKYTOYHON aTTeCTaIlMU 1O JUCIHUILTUHE MPUBEACH B MPUIOKEHUH K paboueil mporpamme.

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

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

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

q)OpMBI KOHTPOJIA U OUCHKH

Kareropuu cryneHros
pe3ynbTaToB 00y4eHus

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

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapylieHUs MU
3peHHS

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu Pemenue qucTaHIMOHHBIX TECTOB,

OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIe | [IpenMyliecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITeNIbHBIE PabOTHI, BOIIPOCHI K METOIaMU
anmnapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmymiecTBEHHO TIPOBEpPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOJIaMHU, UCXO/I U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE PA0O0THI, YCTHBIC OTBETHI | 00y4Yaromerocs Ha MOMEHT MPOBEPKHU

14.3 MeTroauveckne peKOMeHIAMHU 110 OLEHOYHBIM CPeICTBaM JJisl JINI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbSI
s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas Gopma IpeoCcTaBIeHUs 3aIaHui OI[CHOY -

HBIX CPEACTB, @ UMCHHO!

- B Ie4aTHOU (hopme;

- B TI€YaTHOM (hopMe C yBEITHMUYCHHBIM MIPUPTOM;
- B (hOpMe IJTEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS aCCHCTCHTOM 3a/IaHUs BCIYX;
- NPEI0CTABICHUE 33aHusl C UCIIOJIb30BAaHUEM CYPIOTICPEBO/IA.
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CryneHTaM C WHBAJIMIHOCTHIO YBEJIIMYMBACTCS BPEMs Ha IMOJIrOTOBKY OTBETOB Ha KOHTPOJbHbBIE
BOMPOCHL. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTYyIHas (popMa MpeaoCcTaBICHUs] OTBETOB Ha 3a-
JaHWS, @ IMEHHO:

- NMMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIIYT aCCHCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Iponienypa oneHWBaHUS PE3yJAbTATOB OOYUEHHS MHBAIHMIOB IO JUCIHUILIMHE MPEIycCMaTpHBaeT
npejocTaBienne uHGopMmaru B GopMax, aTalTUPOBAHHBIX K OTPAaHHMUYCHHUSIM UX 3I0POBbS ¥ BOCTIPUSATHSI
nHbOopMaIuu:

JJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHUsI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTEJLHOI0 anmapara:

— B (hOpMeE IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

[Tpu HEOOXOAMMOCTH /ISl O0YJAFONIUXCS ¢ MHBAIMAHOCTBIO MPOIEIypa OIEHUBAHKS PE3YJIbTaTOB
00y4EHHUST MOXKET MPOBOIUTHCS B HECKOJIBKO JTAIOB.
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1. BBenenue

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

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

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

Kon

DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

OIIK-3

CIIOCOOHOCTBIO IPUMEHSTH MOJIOKEHUS TEOPHIA
ANIEKTPUYECKUX LETeH, paAMOTEXHUYECKUX CHUT-
HAJIOB, PAaCIIPOCTPAaHEHUS PaIMOBOIIH, IIH(PO-
BOI1 00pa0OTKM CUTHAIOB, HH(OPMAIIUU U KO-
JMPOBAHMUS, SINEKTPUIECKON CBSA3U JUIS PELICHUS
npodeCCHOHANIBHBIX 3a/1a4

JlomkeH 3HaTh - METO/Ibl MAaTEMaTHUECKOTO
OIMCAHMS TUHEHHBIX TUCKPETHBIX CUCTEM;
- OCHOBHBIE ATAIbl MPOEKTUPOBAHUS ITU -
POBBIX (PMIIBTPOB; - OCHOBHBIE METOIbI
CHHTE3a M aHaJ13a 4YaCTOTHO-U30UpaTesb-
HBIX HU(POBBIX PUIBTPOB; - METOJIBI 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
IIYMOB KBaHTOBaHHS B U(PPOBBIX
¢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 AUC-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 Komnerennusa OIIK-3

OIIK-3: crmocoOHOCThIO MPUMEHSThH TOJIOKEHUS TEOPHH AICKTPUYECKUX IIeTICH, paauoTexHuYe-
CKUX CHUTHAJIOB, PACIIPOCTPAHEHUs PaIHOBOIH, IU(PPOBOM 00pabOTKH CUTHATIOB, HH(GOPMALIUU U KOAUPO-
BaHUs, DJIEKTPUUYECKON CBSA3H IS pelIeHUs MpodeccuOHaNbHbBIX 3a/1a4.

st hopMHUpOBaHUS KOMITIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSiJ ATANOB. DTarbl HOpMUPOBAHHUS
KOMITETEHIUH, TPUMEHSEMbIE ISl STOTO BUABI 3aHATHI U HCMOJIb3yeMbI€ CPEJICTBA OLCHUBAHUS Ipe.-
CTaBJIeHbI B TabsuIe 3.
OPMHUPOBaHUsI KOMIIETEHIIMH U UCIIOJIb3YEeMbIE CPEICTBA OILICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue 31a-
II0B

OCHOBHBIE METO/IbI pacue-
Ta ¥ MOJCTTUPOBAHUS DIIEK-
TPUUYECKUX Liene; 6a30-
BOE IporpamMmHoe odecrie-
YeHHue 7S CO31aHus Mare-
MaTHYECKUX MOJEIEH
NIEKTPUYECKUX LIeTIeH.

IMPOBOJAUTH PACUCThI B CO-
OTBCTCTBUU C TCXHUYC-
CKUM 3a/IaHUCM XapaKTC-
PUCTHUK IJICKTPUUCCKUX
uer{eﬁ; HCII0JIBb30BaTh MC-
TOJbI U AJITOPUTMEI pacyde-
Ta B COOTBECTCTBUHU C U3Y-
YCHHBIM MaTCpUuaioM.

HaBBIKAMHU CAMOCTOSITEIIb-
HOW pabOTHI HA KOMITBIO-
Tepe U B KOMITBIOTEPHBIX
CEeTSIX TIPH aHaJIM3e U pac-
9eTe XapaKTEPUCTHK 3JICK-
TPUYECKHX LIETIEN; HAaBBI-
KaM¥ aHaJIM3a JaHHBIX,
0000mmenus u popmupoBa-
HUS TP PEIICHUH TPO-
(heccHOHANBHBIX 3a7a4

Bunwl 3austuit

* VHTepaKkTUBHBIE NPAK-
TUYECKUE 3aHATHS,

* HurepaxkTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepaKkTUBHBIC JIEK-

* HHTEepaKTUBHBIE MpPaK-
TUYECKUE 3aHATHUS,

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepakTUBHBIC JIEK-

* VHTepaKTUBHbBIE MPAK-
THUYCCKUC 3aHATUA,

* UHTepakTuBHbBIE 1a00-
paTopHBIE 3aHSTHS,

* JlaboparopHbie pabo-
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1IUH;

* [Ipaktuueckue 3aHs-
THUS,

» JlaGopartopHbie pabo-
THI;

e Jlekuuu;

* CamocrosTenbHas pa-
oora;

1UH;

* IlpakTuueckue 3aHs-
THUSA;

 JlaGopatopHblie pabo-
THI;

» Jlexumuy;

* CamocTosiTenbHas pa-
oora;

THI;
* CamocTosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* KonrtponrsHas pabora;
e DK3aMeH;

* Ompoc Ha 3aHATHSIX;
* TecT;

e 3auer;

» KoHnTtponbHas pabora;
* DK3aMeH;

* Omnpoc Ha 3aHATHSIX;
* Tect;

* 3auer;

e DK3aMCH;
e 3auer;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEICHA B Ta-

omune 4.
Ta6muia 4 — [TokazaTenu ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH HA 3Tanax

Cocras 3HaTh YMmeTs Bnanets
OtnnyHO * OoGnagaet axTuye- * Ob6nanaer auanazoHom | * KouTpomupyet paboTy,

(BBICOKHUI YPOBEHbD)

CKUMH U TCOPCTHUCCKU-
MU 3HAaHHUSIMU B IIpeaeIax
M3y4aeMoil 00sacTH ¢ 1o-
HUMaHHEM TPaHUIl IpH-
MEHUMOCTH;;

MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIsl pa3BUTHUS
TBOPYECKUX PEILLICHUN,
a0CcTparupoBaHus
npo0Iem;;

MIPOBOJIUT OIIEHKY, COBEP-
HICHCTBYET JCHCTBHS pa-
0OTHI;;

Xoporto (6a30BbIH

* 3naet (paKThl, IPUHIH-

e (OOmagaer gUana3oHoOM

* beper oTBETCTBEH-

YPOBEHb) b1, TIPOLIECCHI, O0IINE IIPaKTUYECKUX YMEHUH, HOCTb 32 3aBCPLICHHUC 3a-
MIOHSTHS B IPEJeNIaX U3y- | TPEOYEeMBIX JUIsl PEIICHHs | J1ad B UCCIICOBAHHH,
JaeMoi o0acTu;; OTIpeIeTICHHBIX MPOOJIEM | TPHUCIIOCAOINBACT CBOE
B 00JIACTH HCCIIE/IOBA- TIOBEICHUE K 00CTOSTEIb-
HUS;; CTBaM B PEUICHUU
npo0em;;
VYnosnerBoputenbH | * O6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | * PaGoraer mpu npsMom
0 (moporossIi OOIIMMH 3HAHMSIMU;; YMEHUSIMH, TPEOYEeMbIMH | HAOJIOACHNH;;
YPOBEHb) JUIs1 BBITIOJTHEHUS TIPO-

CTBIX 3a]1a4;;

— Tect 1

3 TunoBble KOHTPOJIbHBIE 3a1aHUS

Jlis peanu3anuyl BbILIENIEPEUUCIIEHHBIX 3a7jad 00y4eHHUsl MCIOJIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAUMBIE /ISl OLIEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) OIbITA JIe-
ATEJIBHOCTH, XapaKTepU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpoLEcce OCBOEHHsI 00pa3oBa-
TEJIBHOM IIPOTpaMMBI, B CIIEAYIOIIEM COCTaBE.

3.1 TecToBBIC 3a0aHUA

— 1. Yto Takoe Bpemst npeobpazoBanus (trpeodp) mms ALIIT?
— a) MHTepBaJ BpEMEHH OT Hayaja npeoOpa3oBaHMs J0 €ro KOHIIA,
— b) uHTEpBaN BpeMEHH OT YCTaHOBHBIIETOCS aHAJIOTOBOTO 3HAUYSHMS JI0 TPe0Opa30BaHHOTO aHa-

JIOTOBOI'O 3HAYCHUAA,

- C) HHTCPBAJI BPCMCHH OT 3aJlaHHA aHAJIOTOBOI'O CKadkKa A0 3HAYCHHA YCTAHOBHMBIICTOCHA I_[I/I(b—

POBOI'O KOAA;

— d) uHTEpBaN BpeMEHH OT 33/1aHus HU(POBOTO CKAa4yKa J0 3HAYCHUS YCTaHOBHBILIETOCS ITU(PPO-

BOIro xoga,

— 2.Yto Ha3bIBaETCs JUHEHHON HUPPOBON CUCTEMOM?
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a) cucTeMa, y KOTOpoi BbIXOAHOW OTKIMK y(nT) orpaHuyeH npu Ka)xaoM OrpaHUYEHHOM BXOJ-

HOM BO3JICHCTBUH;

b) cucrtema, B KOTOpO# TEKYIIUI OTCYET BBIXOAHOTO CHTHajia (GOpMUPYETCS U3 MPEIbLIyIInX

OTYCTOB BXOJHOI'O M BBEIXOJHOI'O CUI'HAJIa,

C) cUCTeéMa, B KOTOPOM BBIMOJIHSETCS IPUHIIMUII CYIEPIO3ULINH;

d) usnuecku — peanusyemas CuCTeMa.

3. KakoBa opma okna bapTtierra B MeTojic BpeMEHHBIX OKOH?

a) TpeyroibHas; b) mpsMOyronbHasi;

c) kBajparHas; d) rayccouganbHasl.

4. Hassanue ¢pubrpa npu b j =4 0.

a) peKypCUBHBIN PpuibTp; b) GUILTP HHBApUAHTHBIA BO BPEMEHU;
¢) dunerp ¢ KUX; d) HepekypcuBHBIN QUIBTP.

5. KakoBa ¢opma okHa Jlupuxiie B METOJIe BDEMEHHBIX OKOH?

a) TpeyroibHas; b) mpsMoyronbHas;

a) KkBagparHas, d) rayccouaabHasl.

6. Boruucnurenu nepBbiX U BTOPBIX pa3HOCTEH HE MPOIYCKAKOT NOCTOSHHYIO COCTaBIISAIOLIYIO,

IOTOMY YTO OHH SABJIAIOTCA:

a) MU POBBIMUA UHTETPATOPAMH;

b) mudpossiMu mudepeHnraropamu;

C) HaKaIUIMBAIOIIMMU CyMMaTOPaMH;

d) monocoBbIMH PHUIBTPAMH.

7. KakoBa popma okHa J{upuxie B MeTO/Ie BPEMEHHBIX OKOH?

a) TpeyronpHas; b) mpsmMoyronpHas;

a) KkBagparHas, d) rayccouanbHasl.

8. BeluncnuTenu NepBbIX U BTOPBIX PA3HOCTEW HE MPOMYCKAIOT MOCTOSHHYIO COCTAaBIISIONIYIO,

IMOTOMY YTO OHH SABJIAIOTCA:

a) uM(pPOBBIMU UHTETPATOPAMU;

b) mudpossiMu 1uddepennmraropamu;

C) HAaKaIUTHBAIOIIUMU CyMMaTOPaAMH;

d) monocoBbIMH PUITBTPAMHU.

9. KakoBa popma okHa J[upuxie B METOZIC BPEMEHHBIX OKOH?

a) TpeyrojibHas, b) mMpsMOyrojibHas;

a) kBajparHas; d) rayccougaibHasl.

10. Beraucnurenu nepBbIX U BTOPBIX PA3HOCTEH HE MPOMYCKAIOT MOCTOSHHYIO COCTABIISIONIYIO,

IMMOTOMY YTO OHH SABJIAIOTCA:

a) HU(PPOBBIMU HHTETPATOPAMU;

b) uudpossiMu audpdepeHunaTopamu;

C) HaKaIJIMBAIOIUMH CyMMaTOpamu;

d) monocoBbIMH PUIBTPAMH.

11. KakoBa ¢opma okHa Jlupuxiie B METO/I€ BpEMEHHBIX OKOH?

a) TpeyrojibHas, b) mMpsMOyrojibHas;

a) kBajpaTHas; d) rayccouaabHas.

12. Bpluncnureny NepBbIX U BTOPHIX Pa3HOCTEN HE MPOIYCKAIOT IOCTOSHHYIO COCTABIIAIONLYIO,

IMOTOMY YTO OHH ABJIAIOTCA:

a) HU(PPOBBIMU MHTETPATOPAMU;

b) mudpossiMu 1udhepeHaTopamu;
C) HaKAIUTUBAIOLMMHU CYMMaTOPaMHu;
d) momocoBbIMU HUITBTPAMH.

3.2 TeMbl OIPOCOB HA 3AHATHAX
[Mudpossie curHanbl. AHanoro-nudpoBsie U IUPpPO-aHATIOTOBBIE TpeodpazoBatenu. Lludpo-
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BbI€ CUCTEMBI 00pabOTKM CUTHAIOB. Pollb M MeCTO peueBBIX (3BYKOBBIX) U BUICOTEXHOJIOTHI B COBPEMEH -
HOM Mupe. Du3ndecKoe coaepKaHUue OJHOMEPHBIX U IByMEPHBIX CUTHaI0B. KBaHTOBaHME U AMCKpeTH3a-
must. OneHka kayecTBa HU(POBbIX curHaioB. [{udppoBoii aHaMN3 CIEKTPabHBIX U BPEMEHHBIX XapakTe-
PUCTHK CUTHAJIOB.

— OproronanpHble MPeoOpa30BaHUsl CUTHAIOB U AJITOPUTMBI UX OBICTPOTO BBIYMCICHUS. Bbruunc-
JeHue cruekTpoB Pypbe ISl AUCKPETHBIX CUTHAIOB. CBOMCTBA CIIEKTPOB JUCKPETHBIX CUTHAJOB. [Ipeol-
pasoBanue dypbe — MeTO]I OPTOrOHAIBHOIO NpeodpazoBaHus. Beibop 6a3uca — kitodeBas mpobdiaema rnpu
pelIeHNH TPUKIAAHBIX 3a1a4. OpTOroHasbHOE KOCHHYCHOE NpeoOpa3oBaHHEe, CBOMCTBA, 00JacTH MIpH-
MeHeHus. [lonsaTue o BelBieT-npeodpa3oBaHUsX.

— Aunroputmbl QYHKIMOHUpPOBaHUS U (hopMbl peanmuzanuu JuHeHbx LD, Cucremnas (nmepena-
To4Has1) ¢pyHKuus puibTpa B z-hopme. MiMiynbcHas 1 nepexoaHasi XapakTepucTHKH. JluckperHas cBepT-
ka. YacrotHele xapakrepuctuku L{D. ['pynmioBoe BpeMs 3anazapiBanust. YcronunBocTh L{D. TounocTHBIE
xapakTtepuctuku L{®. [TorpenHocTy n kauecTBO U(PPOBBIX ayIMO- U BUAECOCUTHAIIOB.

— Dddexts! kBanTOBaHUSA. OmMOKKM KBaHTOBaHUS B peKypcuBHBIX LID. MeTtozp! 60pb0BI ¢ HENMU -
HeiHbIME 3¢ dexTamu B pekypcuBHbIX L[D. TounocTh W 3PPEeKTUBHOCTD IMUPPOBBIX BHIYUCICHUN C
coxpaHeHHeM ocTaTKoB. OCOOEHHOCTH MOCTPOEHUS KaHAJIOB CIIEXKEHHUs ¢ UcIoab3oBaHueM LD.

— Cunre3 [I® no meronaM HMHBAPUAHTHOIO IPEOOpa3OBaHUS HMMITYJbCHOW XapaKTEPUCTHKH,
oToOpakeHus nudepeHnraioB, OMIMHEHHOTO Mpeodpa3oBanusl, z-popm.

— Mertoap!l yacTOTHBIX IpeoOpazoBanuil. OOIMe yacToTHbIe IpeodpazoBanus 11D no Koncran-
tuHuaucy. [psmoii cunres L®. Mertoas! cunTe3a ¢punbtpoB ¢ KUX. Meron yacToTHO#H BEIOOpKH. MeTox
BpEeMEHHBIX OKOH. KencrpanbHelif aHanu3 u romoMop¢Hast 00paboTka ayIMOCUTHAJIOB.

— OproronanbHasi U reKkcaroHajibHasi CTPYKTYphl AUCKpeTH3auuu u3zoopaxeHus. OcoOble ABY-
MEpPHBIE TI0CIIEN0BATEIbHOCTH. MHOTOMEpHBIE CUCTEMBI. ba30BbIe onepaluy UCIOIb3yEMbIE B MHOIOMED-
HBIX cucTeMax. JInHeiHble 1 NHBApUAHTHBIE K CABUTY MHOTOMEPHBIE CUCTEMBI.

— JIByMepHbIe ONlepaToOpbl «CKOMB3AIIETO CPEAHEr0», «JIalIacuaHay, «BbIICICHUS TUHUH (KOHTY-
POB) B U300paKEHUN», «ABOMHOIO JU(PPEepeHINPOBAHUY, «MATOPa3MEepHBIX 00BEKTOB U3 IIYMOB U (O-
HOBY, «IIPOCTPAHCTBEHHBIX I'PAIUEHTOB B U300PAKEHUI.

3.3 DKk3aMeHAlUMOHHBbIE BONPOCHI

— Yacrs . Ananus xapakTepucTuk HUPPOBBIX PUIBTPOB

— 1. Jluckperuzanus ¥ KBaHTOBaHUE CUTHaNIOB. DyHKIMSA KBaHTOBaHUA. CBs3b UMCIIa YpOBHEU
kBaHTOBaHMs N ¥ paspsaHocTy muHel m. [Tpumep AL napannensHoro netictBust (AL K110711B1).

— 2. Ompenenenue mudpoBoro ¢pmibTpa. CTalMOHAPHOCTD, TMHEHHOCTD, (pr3nUecKas peaan3ye-
MOCTb, yCTOMYMBOCTb. I IprMepBI pa3HOCTHBIX ypaBHEHUH.

— 3. ba3oBsIe onepanuy U CUTHANBI, UCTIOIb3yeMble B IU(MPOBBIX PUIBTpax. AHAIUTHYECKAS 3a-
MHACh JUCKPETHOU nocienoBareabHoCcTH yepe3 EN — . [IpuBenure npumep.

— 4. Ilpsamoe u obpatHoe z-TipeoOpazoBanus. CBoiicTBa MuHEHOCTU. Teopema o 3ama3AbIBaHUU.
[Tpumeps! z-nipeodpaszoBanuii (EW, EC, Kn), ux ¢pusndeckas nHrepnpeTanus.

— 5. IlpuBectu ¢ A0Ka3aTenbCTBOM TEOPEMBI O CBEPTKE MOCIJIEOBATEILHOCTEN U MEPEMHOKEHNUN
MOCJIeI0BATENIbHOCTEN (KOMIUIEKCHAs! CBEPTKA).

— 6. BeiBecTu BblpaskeHust paBeHcTBa [lapceBainst i AMCKPETHBIX CUTHAJIOB BO BPEMEHHOM 00-
JIACTH, YaCTOTHOM 00JIaCTH U B 00J1aCTH Z-00pa30B.

— 7. HavanpHO€ M KOHEYHOE 3HAYEHUS MOCJIEAO0BATEIHOCTH, CyMMa WIEHOB MOCJIEI0BATEIbHO -
ctu. [IpuBectn mpumepsl.

— 8. Pasznoctnoe ypaBuenue JIL®. [Tapametprr JILD. Anroput™m GyHKIMOHUPOBAHUS JH-HEH -
Horo 1udpoBoro puisTpa.

— 9. OcHoBubie Gopmbl peanuzanuu HPPoBbIX GuIbTpoB (LID). CpaBHEeHHE peanu3anuii mud-
poBbIX GuIbTpoB. IToka3aTe HIEHTUYHOCTH NPSAMON U KaHOHHYECKON Gopm peanu3za-uuu JIL[D.

— 10. OcHOBHBIE XapaKTEPUCTUKHU JTUHEHHBIX ITU(GPOBBIX (PUIBTPOB C MOCTOSHHBIMU MapaMeTpa-
Mu. BeiBecTy BhIpakeHHE AJIs1 CUCTEMHOM (DYHKIIMH UCXOJIS U3 PA3HOCTHOTO YpaBHEHHS Uil HU(GPOBOTro
¢duibTpa.

— 11. Iuckpernas cBéptka. @opMyibl JTUCKPETHON CBEPTKU. [IpuMep BbIUMCICHUS AUCKPETHOM
CBEPTKH C MOMOIIBI0 Tpaduyeckoro anroputma. [nmunHa cBépTku. [IpuBeaure mpuMmep HCHOIL30BAHUS
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JUCKPETHON CBEPTKH MPH BBIYMCICHUH OTKJIMKA IIU(PPOBOro PpuibTpa.

— 12. YacToTHBIC XapaKTePUCTUKH JTHHEHHBIX UPPOBBIX prmbTpoB. YactotHas — H(exp(j - T)),
aMIUTHTYHO-9acTOTHAsA — A( o), ¢dazodactotHas — > ( o), TPYIIIOBOE BpeMs 3ama3iblBaHUSI — =( o).
Oco0EeHHOCTH XapaKTepUCTHK (TJIABHBIH MHTEpBaJl 4acTOT, YETHOCTh, NEPUOAMYHOCTH). [Ipumepsl ya-
ctotHbIX XapakTepucTuk (H(exp(j o T)), A( o), ” ( o)) mug ®HY.

— 13. Tounoctueie xapakrepuctuku L{®. OOmias xapakTepucTUKa MOTPEUIHOCTEH, BO3HU-KAK0-
mux B L[®. Ilogxone!r k orneHke nmorpemrHoctei. [IpuBenyuTe mpuMep OLIEGHKH MOTPEITHOCTEH B BhIOpaH-
HOM Bamu nmdpoBom dpunstpe.

— 14. Toukyu BO3HHMKHOBEHHS MOTPEIIHOCTEH MpU OKpYIJeHuH pe3ynbratoB. Kak cocraBisiorcs
JIOKaNlbHbIe CUCTeMHble (PyHKIMU? DopMymbl IS BHIYMCICHUS MOTPEIIHOCTEN (JIOKaIbHBIX U CymMMap-
Hoil). [IpuBenute npumep.

— 15. Beruucnurens nepBoit pasHoctu. CTpykTypHas cxema, cucreMHast pynkuus — H(z), um-
nynbcHas xapaktepuctuka — h(nT), wacrornas — H(exp(j o T)), ammmuryaao-yactotHast — A( o) u pa3o-
qactotHast — ~* (o ) XapakTepucTHku. [IpoXokaeHne yepe3 BBIYUCIUTENb TIEPBOM Pa3HOCTH IIIyMa KBaH-
toBanus ALIIL.

— 16. Beruucaurenp BTopoi pasHocTu. CTpyKTypHas cxema, cucteMHas (yHkuus — H(z), um-
nynabcHast Xxapakrepuctuka — h(nT), vactotras — H(exp(j - T)), ammuryaao-dyacrotHas — A( o) u da3o-
yacToTHast — ~ (o ) XapakTepuCTHKH. [IpoXOKICHUE Yepe3 BBIUUCIUTENb BTOPOH Pa3HOCTH IyMa KBaH-
toBanus ALIII. YkazaHue: ucronap30BaTh JaHHBIE TIO BEIYUCIUTEINIO IEPBON PA3HOCTH.

— 17. HakamuBaromuii cyMMaTtop ¢ OrpaHMYEHHBIM BpeMeHeM CyMMHpoBaHUA. CTpyKTypHas
cxeMma, cucreMHas (yHkius — H(z), pazHoctHoe ypaBHeHue — y(nT), ummynbcHas XapakTepuCTUKA —
h(nT). [Ipoxoxxnenue mryma ALIT uepes LD.

— 18. CrmaxuBatommii ¢punetp. CTpykTypHas cxema, cuctemHas ¢yHkius — H(z), paznoctHoe
ypaBHeHue — y(nT), umnynbcHas xapakrepuctuka — h(nT), nepexoanas xapakrepuctuka — g(nT). I[Tpoxo-
xxnenue mryma ALIT uepes LD.

— 19. YHuBepcasibHas 0a3zoBas siuelika (MHTErpUpYOLHi Bbixoa). CTpyKTypHas cXeMma, CUCTEM -
Has ¢yHkuus — H(z), pasHoctHoe ypaBHeHue — y(nT), umnynbcHas xapakrepuctuka — h(nT). IIpoxoxne-
Hue myma AT gepes L.

— 20. Omunbku, BO3HMKAIOMINE B IUPPOBBIX PEKYPCUBHBIX (DUIBTPAX M3-3a KBAHTOBAHUS JaH-
HbIX. Pacu€r ommbok mpu npsiMoll 1 kaHoHH4Yeckoil popmax peanuzanuu [[P® nepBoro nopsaka mno Be-
POSTHOCTHOMY IMOJIX0/y. PekoMeHaalnu no UCHoIb30BaHUIO MPSIMOM M KAHOHUYECKOH (OpM peain3anuu
L[[PD.

— 21. Hudposoii pekypcuBHBINA (UIBTP MEPBOTO MOPSJIKA C ONEPaTOpPOM KBAHTOBAHMS JAHHBIX.
Pexumbl OKpyriieHusl, ycedeHus, yuéra octatkoB. CpaBHEHHE peanu3aluil Mexay coOoil M ¢ JUCKpeT-
HbIM GuibTpoM. [IpenenbHbie MUKIBI (IPUBEAUTE TIPUMED).

— Yacrs II. CunTes undpoBbx GUIBLTPOB

— 22. OcHOBHBIE 3Tanbl TPOCKTHPOBaHUSA UPPOBBIX GUILTPOB. CIPOSKTUPYHUTE CIIIaXKH-BarO-
Ui GUIBTP TEPBOTO MOPSIIKa METOIOM MHBAPHUAHTHOTO MPe0Opa30BaHMsI UMITYJIbCHON XapaKTEPUCTHKU.

— 23. Metoa WHBapHAHTHOTO MPeoOpa3oBaHMsl UMITYJIBLCHOW XapakTepucTuku. [IpuMep cuHTe3a
nudposoro pe3onaropa. Hymu u nomoca H(z).

— 24. Merox orobpaxenus: nuddepeniuanos. Henocratku metona. [lpumep cunresa unppoBo-
IO PeXEKTOPHOTro GUIIbTpA.

— 25. Meron 6ununeitHoro npeodpaszoBanus (BJIIT). Cesi3p aHATOTOBBIX U IU(PPOBBIX YACTOT.
[Tpumep cuHTE3a TUPPOBOTO HHTETPATOPA.

— 26. Metoa cuHTe3a MUQPPOBBIX (UIBTPOB C UCHOIb30BaHUEM Z-(hopM. JlocTOMHCTBA U HENO-
CTaTKU METO/a.

— 27. Yactotusie npeodpazoBanus no Koncrantunuaucy (PHY ®HY1, ®HY ®BY, ®HY 10,
OHY POD).

— 28. Metox cuHTe3a mU(POBBIX (UIBTPOB C HCIOIB30BAHWEM BpeMEHHBIX OKoH. OxHa Jlu-
puxine, Xemmunra, baptierra, Xanna, bmakmana, Kaitzepa. CpaBHUTE XapaKTepUCTUKU JAHHBIX OKOH
MEXy COOOM.

— Yacrs III. Hudposas o6padoTka nzodbpaxenuii (LION)

— 29. ba3oBsle onepanuu 1 CUrHaJIbI, UCIIOIb3yeMble IPU 00paboTKe N300paskeHUH.
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— 30. JluneliHple M MHBAapUAaHTHBIE K CIBUTY CHCTEMBI IU(PPOBOH 0OpabOOTKH H300paKeHUI
(IION). Ilpumeps! JMHEHHBIX W HEIMHEWHBIX, UHBAPUAHTHBIX M HEMHBAPUAHTHBIX K CIBHUIY CUCTEM
LHOMN.

— 31. Anroput™m nByMepHO# JmHelHOW (unbTparuu. PasHocTHOe ypaBHeHHE — y(nl,n2), um-
nyJbCHas xapakTepuctuka — h(nl,n2), cucremnas ¢ynkus — H(z1,z2).

— 32. CrpykTypHas cxema JByMEpHOTO HEPEKYPCHUBHOTO (DUIBTpA.

— 33. Haubonee pacrpocTpaHEHHbIE TUITBI MACOK U COOTBETCTBYIOIIIME UM 00paOOTKH.

— 34. VaTepBaibHOE HHTETPUPOBAHUE B CUCTEMax ITUGPOBOH 00pabOTKH N300paKEHHIA.

— 35. UntepBanbHoe auddepeHnupoBanue B CUCTeMax UPpoBoil 00paboTKH N300paKeHHIA.

— 36. PexypcuBHas o0paboTka M300pakeHU B HEOPTOTOHAJIBHBIX (HAKJIIOHHBIX) HANPABJICHUSIX.
[TpuMepbl MOCTPOCHUST PEKYPCUBHBIX allEPTYP.

— 37. PanroBas oOpa0oTtka nzobpaxenuil. MenuaHHbIi GUIBLTP.

— 38. OnHOMEPHBIN SKCTPEMATBHBIN QUIBTP AJIA BBICICHUS MaJIOpa3MEepHOTO 00beKTa U3 oHa.

— 39. JIByMepHBIN 3KCTpeMalbHbINH QUIBTP C anepTypoi 7*7 misi BBIACICHUS MaJIOpa3MEepHOTO
o0bekTa u3 GoHa (Bap. | — Mo MUHUMYM NEPBBIX pa3HOCTEN).

— 40. IByMepHBbIil SKCTpeMalbHbIN QUIBTP C anepTypod 7*7 nis BbLAETEHHUS Malopa3MEpHOTO
o0bekTa u3 GpoHa (Bap. 2 — M0 MUHUMYMY CHUTHAA).

3.4 Tembl KOHTPOJIBLHBIX padoT
— JIMCKpeTHbIE CUTHAJIBI U CUCTEMBI
— Z-npeoOpa3oBaHue
— AHanu3 JIMHENHBIX CTAllMOHAPHBIX CUCTEM
— Ilpumepsl pacuera xapakrepuctuk LD
— HccnenoBanue TOYHOCTHBIX XapakTepucTuk LD
— OcBoenue meToaoB cuaTesa LD
— OcHOBBI IU(PPOBOTO MPENCTABICHHUS U300paskeHHI
— IlpocTpaHCTBEHHBIE METO/IBI YITYUILICHUS N300paKeHUN

3.5 3auér

— Yacrts . Ananus xapakrepuctuk nudpossix ¢puiabTpoB 1. Jluckperusanusi 1 KBAHTOBAHUE CUT -
HanoB. OyHKIUA KBaHTOBaHMsl. CBsA3b Unciaa ypoBHEW kBaHTOBaHUsA N M pa3psaHOCTH WuHBI m. [Tpumep
AIIT mapannensHoro aevicteus (AL K110711B1). 2. Onpenenenune mudposoro ¢unbrpa. Crarmonap-
HOCTb, JIMHEMHOCTb, (hnu3nUecKas peasu3yeMocTb, YCTOHUUBOCTb. [IpruMepbl pa3HOCTHBIX ypaBHEHUil. 3.
ba3oBble onepanyy U CUTHAJBI, UCIOJb3YeMble B IUPPOBBIX GUIbTpax. AHATUTUYECKAs 3alIUCh JUCKPET-
HOM mocnenoBatenbHocTH yepe3 EW — . [Ipusenure npumep. 4. IIpsimoe u oOpaTHOe z-nipeoOpa3oBaHMUsL.
CsaoiicTBa nuHeliHOCTH. Teopema o 3ana3abiBanuu. [Ipumepst z-npeodpazosanuii (EU, EC, Kn), ux ¢puznu-
yeckas uHrepnperauus. 5. [IpuBecT ¢ 10Ka3aTeabCTBOM TEOPEMBI O CBEPTKE IIOCJIEI0BATEIIBHOCTEN U
MEPEMHOXKEHUU TTOCJIeI0BATEIbHOCTEN (KOMIUIEKCHas cBEPTKA). 6. BriBecTu BhIpaskeHus: paBeHcTBa [lap-
ceBaJIsl ISl TUCKPETHBIX CUTHAJIIOB BO BPEMEHHOM 00JIacTH, YaCTOTHOIH 001acTH U B 001aCTH Z-00pa3oB.
7. HadyanpHOE M KOHEYHOE 3HAYEHUS MOCIEA0BATEIBHOCTH, CyMMa WICHOB NOCJIEI0BaTeIbHOCTH. [IpuBe-
ctu npumepsl. 8. PasnoctHoe ypaBHenue JIL|®. [Tapamerpst JILID. Anroputm GyHKIMOHUPOBAHUS JIH-
HerHoro nudposoro ¢unsTpa. 9. OcHoBHBIE hopmbl peanuzanuu 1UbpoBeix GuibTpoB (LID). CpasHe-
HHUe peanu3aimii 1udpoBbix ¢GuiIbTpoB. Iloka3aTth WACHTUYHOCTH NMPSAMOM M KaHOHHYECKOH (opMm pea-
mu3a-1uu JIH®. 10. OcHoBHBIE XapaKTEPUCTUKH JIMHEWHBIX HU(POBBIX (GUIBTPOB C MOCTOSIHHBIMU Mapa-
MeTpamMH. BeIBecTH BbIpaXKeHHE JUIsl CUCTEMHON (PYHKIIMH MCXOAS M3 Pa3HOCTHOTO YpPaBHEHUS Ui U] -
poBoro ¢unbtpa. 11. Jluckpetnas cséprka. @opmyiel quckpeTHOM cBEPTKU. [Ipumep BbruMciaeHUs auc-
KPETHOM CBEPTKM ¢ IOMOIIbIO Tpaduueckoro anroputma. Jinuna cEptku. [IpuBenute npuMep UCIOIb30-
BaHUS TUCKPETHON CBEPTKHU MPHU BBIYMCIECHUM OTKJIMKA IUppoBoro ¢puibTpa. 12. YacToTHRIE XapaKTepu -
CTHKH JTUHEUHBIX 1M (PpoBbIX puinbTpoB. YactotHast — H(exp(j o T)), ammmutynHo-uyacToTHast — A( o), da-
3o4actoTHas — ~ (o ), TPYIIIOBOE BpeMs 3ama3iblBaHusi — =( o). OCOOCHHOCTH XapaKTepUCTHK (TJIaB-
HBI HHTEpBAJ YacTOT, YETHOCTh, MEPHOANIHOCTH). [IprmMeps! yacToTHbIX Xapakrepuctuk (H(exp(j o T)),
A( o), 7 (o)) mgs ®HY. 13. TounoctHbie xapakrepuctuku [ID. OOIIas xapakKTepuCTHKA MOTPEIIHO -
crel, Bo3Hu-Karomux B L{D. [Togxons! k onenke norpemyocrei. [Ipusenure nmpumep OLECHKU ITOIPEIIHO-
cteil B BeiOpanHOM Bamu mudpoBom dunbstpe. 14. Toukn BOZHUKHOBEHUS MOTPENIHOCTEN MPU OKpYTIIe-
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HUH pe3yabTaToB. Kak coCTaBIAIOTCS JOKaNbHbIE CUCTEMHbIE (YyHKIUU? DOpMYIIbI Uil BBIYUCICHUS T10-
rpelmHocTel (JOKAIbHBIX W cymmapHo#). IlpuBeaure mpumep. 15. Berumcnurens mepBod pa3HOCTH.
CrpykTypHasi cxema, cucreMHas ¢ynkuusa — H(z), umnynscHas xapakrepuctuka — h(nT), yactoTHas —
H(exp(j o T)), ammumurymHo-9actoTHast — A( o) ¥ (asoyactoTHas — ~ ( ) XapakTepucTuku. [Ipoxoxme-
HUE 4Yepe3 BBIUUCIUTENb NEPBOM pa3sHocTU IrymMa KBaHToBaHus ALIL. 16. Beruncnurens BTopoit pa3HoO-
ctu. CTpykTypHas cxema, cuctemHast pynkmnus — H(z), ummynbcHas xapaktepuctuka — h(nT), yacToTHas
— H(exp(j o T)), ammmuryano-yactotHas — A( o ) ¥ pazoyactoTHas — > ( o ) Xapakrepuctuku. [Ipoxoxke-
HUE€ 4Yepe3 BBIUMCIUTENb BTOPOM pa3sHOCTH myma kBaHToBaHWs ALlIl. Ykazanue: ncnonb30BaTh JaHHbBIE
[0 BBIYMCIIUTENIO NEpBOM pasHocTu. 17. HakamimBaromuii CyMMaTop ¢ OrpaHUYEHHBIM BPEMEHEM CyM-
MupoBaHus. CTpyKTypHas cxema, cucteMHas pyHkius — H(z), paznoctHoe ypaBaenue — y(nT), ummysbe-
Hast xapakrepuctuka — h(nT). Ilpoxoxnenne myma AL uwepes L®. 18. CroaxuBaromuii Quibtp.
CrpykTypHas cxema, cuctemuas Gpyuakmaus — H(z), pasHoctHoe ypaBHeHue — y(nT), ©UMIyJIbCHAsT XapakTe-
puctuka — h(nT), nepexonunas xapakrepuctuka — g(nT). IIpoxoxxnenue nryma ALII yepe3 L®. 19. Vuu-
BepcabHas 0a3oBas siuelika (MHTerpupyronuii Berxon). CTpykTypHas cxema, cuctemuas Gyakmust — H(z),
pasHocTHOe ypaBHeHHe — y(nT), ummynbcHas xapakrepuctuka — h(nT). [Ipoxoxnenue mryma ALIT uepes
L®. 20. Ommbku, BO3HUKAIONINE B ITU(GPOBBIX PEKYPCUBHBIX (DUIBTPAX W3-3a KBAHTOBAHUS JaH-HBIX.
Pacuét ommbok nmpu npsAMoil u KaHOHUYEcKoW (opmax peanuszauuu [[PD mepBoro mopsiika mo BeposT-
HOCTHOMY NOJX0xy. PekomMeHmanmuu mo MCHOJIb30BaHHUIO MPSMOM M KaHOHMYECKOH (opMm peanuzanuu
L[P®. 21. [TudpoBoii peKypCUBHBINA (UIBTP MEPBOTO MOPAIKA C ONEPATOPOM KBAHTOBAHUS JaHHBIX. Pe-
KUMBI OKpPYTJIEHUS, YCceueHus, yuéTa ocTtaTkoB. CpaBHEHHE pean3aluii Mexa1y coO0i U ¢ AUCKPETHBIM
¢mneTpom. Ilpenenvuble nukibl (npuBeaute npumep). Yacte II. Cunte3 mudpoBbix (QuiasTpoB 22.
OCHOBHBIE 3Tarbl MPOCKTUPOBAHMS UPPOBBIX GUIBTPOB. CIIPOEKTUPYNUTE CTIIAKHU-BAIOIMINN (DUIBTP Mep-
BOT'O TIOPsIIKa METOJIOM MHBAPHAHTHOTO MPEoOpa3oBaHMs UMIYJILCHON XapaKTepUCTHKH. 23. MeTox 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 ¢ UCTIONB30BaHUEM Z-(hopM. JIoCTOMHCTBA M HEAOCTATKH MeToa. 27. YacToTHBIE TpeoOpa3oBa-
Hus o Korcrantunumaucy (PHY ®HY1, ®HY ®BY, ®HY I[1®, ®HY PD). 28. Metox cunrtesa nudpo-
BBIX (DUJIIBTPOB C MCTOJIB30BaHUEM 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).
[Ipumepbl TUHEHWHBIX U HEJIMHEWHBIX, MHBAPUAHTHBIX U HEMHBapHaHTHBIX K cAaBury cucrtem L[HOU. 31.
AJropuT™ ABYMEpHOH NuHeHHOM unbpTpanuu. PasHocTHOe ypaBHeHue — y(nl,n2), UMImynbcHas XapakTe-
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.
HNHTepBaipbHOE WHTErpUpOBaHUE B cUCTeMax HuUdpoBoi 00padoTku m3obpaxeHuit. 35. MHTEepBambHOE
muddepeHMpoBaHue B cucteMax HU(GPoBOi 00paboTKM M300pakeHuil. 36. PexypcuBHas oOpaboTka
n300pakeHUi B HEOPTOTOHAIbHBIX (HAKJIOHHBIX) HampaBiieHUsX. [IpuMepbl MOCTpOeHUs PEKYPCUBHBIX
aneptyp. 37. PanroBas o6paboTka n3oOpaxenuil. Meauanusiii Gunbtp. 38. OZHOMEPHBIN AKCTpEMalb-
HBI (UIBTP 71 BBIACICHUS Mallopa3MepHOro o0bekTa u3 ¢oHa. 39. JIByMepHBIN SKCTpeMalbHBIHA
buibTp 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 mpoiecca oOydeHHsI U pellieHus 3a1a4 O0ydeHHs] UCIOJIb3YIOTCS CIEIYIOIINe
MaTepHaIbl:
— METOJMYECKHe MaTepuabl, ONpeaesIonIie MPoLUeaypbl OLICHUBAHUS 3HaHUN, YMEHUI, HaBbI-
KOB ¥ (MJIM) OTIBITA JCSATCILHOCTH, XapaKTePU3YIOIINX 3TAIbl (JOP-MHUPOBAHHSI KOMIIETCHIIUN, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHoBHas JUTEpPaTypa
1. Kypsuuit M.U. Hudposas o6paboTka curHanoB: YueOHOe mocobue JUisi BY30B € IpupoM
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YMO. — Tomck: TYCVYP, 2009. — 190 c. — ISBN 978-5-86889-286-8. — 60 3x3. (ann (5), cuzl (3), cuzd
(2), ayn (50)). (manuuue B oubmotexke TYCYP - 58 7k3.)

2. Hudposoe TeneBuaeHue B BUACOMH(POPMAIIMOHHBIX cucTeMax: MoHorpadus / A.I. Unbun,
I'’JI. Kazanues, A.I. KocreBuu, M.!. Kypsuuii, 1.H. Ilycteinckuii, B.A.lllanumoB. — Tomck: TYCVYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 3k3. (anx (5), cuzl (3), cu35 (2), ayn (40)). (Hanmuyue B
oubmmoreke TYCVYP - 50 3k3.)

4.2. JlonosHuTEIbHAS JIUTEpPaTypa

1. Iudposas obpabortka 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 6ubmrorexe 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)). (manmmuune 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 3k3.)

4.3. O6s13aTesibHbIE YUeOHO-METOAUYeCKIEe MOCoOus

1. Kypsuuit M.U. Ludporas o6padoTka curHanaoB: YuedHoe Meroauueckoe nocoodue.(Ilocodue
JUI cCaMOCTOsTeNbHOM paboThl cTynentoB) — Tomck: TYCYP, kadenpa TV, 2012. — 73 c. [DneKTpoHHBIH
pecype, nmoctyn http://tu.tusur.ru/upload/posobia/k10.doc cBoGoaHBI]. [DneKTpoHHBIA pecypc]. -
http://tu.tusur.ru/upload/posobia/k10.doc

2. Kypsuuit M.U. ludposas oOpadboTka currainos: JlaboparopHbiii mpakTukyM. — Tomck: TV -
CYP, kadenpa TV, 2012. — 79 c. [DnekrponHbIit pecypc, noctyn http://tu.tusur.ru/upload/posobia/k9.doc
CBOOOHBIN . [DnekTpoHHBIN pecypc]. - http://tu.tusur.ru/upload/posobia/k9.doc

3. KocreBuu A.T'., Kypsanit M.1. 1000 3amaq o mudpoBoit 00paboTke CUTHAIOB U M300pake-
Huid. (ITocobue mns npaktudeckux 3aHsatui) — Tomck: TYCVYP, kadenpa TV, 2012. — 202 c. [DnekTpoH-
HBII pecypc, aoctym http://tu.tusur.ru/upload/posobia/k3.doc cBoOOAHBIN]. [DAEKTpOHHBIH pecypc]. -
http://tu.tusur.ru/upload/posobia/k3.doc

4.4. ba3bl JaHHBIX, HHPOPMALMOHHO CIIPABOYHBIE M MOUCKOBbIE CHCTEMbI
1. He Tpebyercs
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