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: BbIcLIee 00pa30BaHueE - CIEHATIUTET

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

HampasnennocTs (mpoduis): 3amura uH(GOpMALMU B CHCTEMAX CBSI3U U YIIPaBJIeHUS

®opma o0ydeHus: OUHaA

daxynbreT: @B, ®akyabTeT 6€30MacCHOCTH

Kagenpa: BUC, kadeapa 6e3onacHocTH HHPOPMALMOHHBIX CHCTEM

Kypc: 4

Cemectp: 7

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 7 cemecTp Bcero Ennauner
1 Jleknuu 28 28 4acoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 62 62 4acoB
5 W3 HuX B MHTEpaKkTUBHON (hopme 18 18 4acoB
6 CamocrosrenbHas paboTta 46 46 4acoB
7 Bcero (6e3 sx3ameHna) 108 108 JacoB
8 OO01mast Tpy10eMKOCTh 108 108 9acoB
3.0 3.0 3.E

3auet: 7 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4 ot « 19 » 4 2017 1

JIMCT COI'JIACOBAHUI

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 rona,

pOTOKOI No

Pa3zpaboTunku:
noueHt kagp. TY M. U. Kypsiunii

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

3aBenyroumii o0ecnieunBaromeii kad.
KNB3BC A. A. lllenynanos

Pabouast nporpamMma corsnacoBasa ¢ (pakyabTeToM, MpoGUINpYIOIIel 1 BhITyCKarollel kadeapamu

HaIpaBJICHUS TOJTOTOBKH (CIIEIUATBLHOCTH).

Hexan ®b E. M. JlaBrii0Ba
3aBenyromnuii BeITycKaroIen kag.

BUC P. B. MemepsikoB
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 o6padbotka curnanosy» (b1.5.34) otHocutcs k 6moky 1 (6a3oBas yacTh).
[TpenmecTBYIOMMUMI TUCIMIDTHHAME, (DOPMHUPYIOIIUME HadaJlbHbIC 3HAHMSA, SIBIISTIOTCS CIETYIO-
M€ AUCHUIITUHBL: Teopus palnoTeXHUYECKUX CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

—  OIIK-3 crocoOHOCTBIO PUMEHATH TTOJIOKEHHUS TEOPHN DJICKTPUUECKHX IIeTeH, paluoTeXHM -
YECKHUX CUTHAJIOB, paCIpPOCTPaHEHUs PaJHOBOJIH, HU(POBON 00pabOTKU CUTHATIOB, HHPOPMALIMU U KO/ -
POBaHUsL, EKTPUUYECKOM CBSA3M VIS PELIeHUs TPOPeCCHOHATBbHBIX 3a]1ay;

— IIK-2 cnoco6HocThIO (hopMyTHpOBaTh 3ajauu, IUIAHUPOBATh U MPOBOJIUTH MCCIEIOBAHUS, B
TOM 4YHCJI€ SKCIIEPUMEHTHl U MaTeMaTu4eckoe MOJAEIMPOBAHUE, OOBEKTOB, SIBJICHUH U MPOLIECCOB Telle-
KOMMYHHUKAI[MOHHBIX CUCTEM, BKJItOYasi 00pabOTKY M OLIEHKY TOCTOBEPHOCTH UX PE3YJIbTATOB;

B pesynbrare usydeHus JUCUUILUIMHBI CTYAEHT JOJDKEH:

— 3HaTh - METOJbl MaTeMaTHYECKOro ONHCAHUS JIMHEWHBIX JHUCKPETHBIX CHUCTEM; - OCHOBHBIE
ATanbl NPOEKTUPOBAHUS UPPOBBIX GUIBTPOB; - OCHOBHBIE METO/bl CUHTE3a M aHaIN3a YaCTOTHO-U30U -
paTesbHBIX HUGPPOBBIX (MIBTPOB; - METOJBl MAaTEMAaTHYECKOTO ONMUCAHUS LU(PPOBBIX (UIBTPOB B BUIE
CTPYKTYpBI; - METOJl MaTeMaTH4YeCKOro OMHCAHMS JAMCKPETHBIX CUTHAJIOB C IMOMOIIbIO JUCKPETHOTO
npeoOpazo-Banusg @ypee (I1D); - anroputm OpicTporo npeodpazoBanus Pypoe (BIID) Kymu-Teroku; -
MIPUHIIMIIBI OLIEHKH IIYMOB KBaHTOBAaHUS B HU(POBBIX GMIBTPAX ¢ (PUKCUPOBAHHON TOYKOM; - MIPUHIIMIIBI
IIOCTPOEHUS CUCTEM OJTHOKPATHOW MHTEPIIONISALUU U IeHUMALUH;

—  yMeTb - OOBSACHATh MaTeMaTHYECKOE OMMCAHUE JTUHEWHBIX TUCKPETHBIX CUCTEM B BHJIE aJIrO-
PUTMOB; - BBINOJHATh KOMIBIOTEPHOE MOAEIUPOBAHUE JIMHEHHBIX AMCKPETHBIX CHUCTEM Ha OCHOBE MX
MaTe-MaTUUeCKOro OIWCaHus; - 3ajaBaTb TPeOOBAaHMA K YACTOTHBIM XapaKTepUCTHKaM LHU(POBBIX
¢uIbTpOB; - 060CHOBBIBATH BhIOOP THNA LudpoBoro Guiastpa, KUX mmu BUX (c koHeuHoii min 6ecko-
HEYHOM MMITYJIbCHOM XapaKTepUCTHKOMN); - CUHTE3UpoBaTh HU(GPOBON (GUIBTP M aHAJIM3UPOBATh €ro Xa-
PaKTEPUCTUKU CPEACTBAMH KOMITBIO-TEPHOTO MOJICIMPOBAHUS; - 0OOCHOBBIBATh BBIOOP CTPYKTYPHI LU} -
pOBOrO (DUIIBTPA; - BBINOIHITH KOMIBIOTEPHOE MOJIEIUPOBAHUE CTPYKTYpPbI HUGPOBOTro GUiIbTpa; - BbI-
gucyATh A1 nuckpeTHoro curxana ¢ moMoupo aroputMos bIID cpeactBaMu KOMIBIOTEP-HOTO MOJIE -
JUPOBAHUS; - OOBSACHATH MPUHIUIIBI TIOCTPOEHUSI CUCTEM OJTHOKPATHOM MHTEPIIONSALINY U ISUMAlUH.

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

4. O0beM TMCHUIIMHBI U BUAbI Y4e0OHOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI cOCTaBseT 3.0 3a4eTHRIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuua 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl
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7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 62 62
Jlexuun 28 28
[IpakTnueckue 3aHATHS 18 18
JlaGoparopHbie pabOTHI 16 16
W3 HUX B MHTEpaKTHUBHOU (hopMme 18 18
CamocrosiTenpHas paboTa (Bcero) 46 46
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 9 9
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 11 11
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 26 26
Bcero (6e3 sx3amena) 108 108
OO61was Tpy10eMKOCTh 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue IMCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCHUIUTAHBI M BUBI 3aHATUN PUBEICHBI B Ta0mmiie 5.1.

Tabmmua 5.1 — Pa3aensl UCHUIIINHLI U BUABI 3aHATHI

. H =
[¥a
= < Y - o <
S = x 8 4 =
§ ) g £ g2 % =l
HazBanus pa3aenoB TUCHUIUINHBI % % é % z § § %
= | £ £ E | 83| &
g g me g¢
< S <)
EE
@)
7 cemecTp
1 Beenenue. [{ludpossie 11enu u cUrHabl. 2 2 0 4 8 OIIK-3, TIK-2
2 luckpeTtHoe npeodpazoBanue Oypobe 2 2 9 OIIK-3, [TK-2
(AT1d).Z-npeobpazoBanue. Beiipiet-
npeoOpa3oBaHHe.
3 XapaKkTepUCTHKHU JTUHEWHBIX [U(POBBIX 4 2 4 7 17 | OIIK-3, ITIK-2
¢bunpTpoB (L{P) c mocTosHHBIMEU Tapa-
METpaMH.
4 Henuneitasie 3¢ dextsr B L1D. 4 10 | OIIK-3, IIK-2
5 Cunres L@ ans 06paboTKH oHOMED- 17 | OIIK-3, I1IK-2
HBIX JIaHHBIX.
6 YacToTHble MpeoOpa3oBaHusi, IPUMEHS - 4 2 0 5 11 |OIIK-3, I1IK-2
eMble 1ipu cuHtese [D.
7 TlpencraBneHue u mpeodpa3zoBaHuE 4 2 4 7 17 | OIIK-3, IIK-2
JIByMEPHBIX CUTHAJIOB.
8 JIBymepHbIE JIMHEHHBIC (DUITBTPHI. 4 4 4 7 19 | OIIK-3, IIK-2
HWroro 3a cemectp 28 18 16 46 108
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Hrtoro

28 18 16 46

108

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

Hazsanns pas3acioB

CO,Zle)KaHI/IC pa3aciioB IUCHUILIUHEI 110
JICKIHUAM

TpynoeMKocTsb,

9

dopmupyembie
KOMIIETEHIINU

7 cemecTp

1 Beenenue. [ludposie nenu u
CUTHAJIEL.

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

[\

Htoro

OIIK-3

2 JluckpeTHOE TIpeoOpa3oBaHue

BeliBner-npeobpaszoBanue.

Oypse (AI1D).Z-npeobdpazoBanue.

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

HUroro

OIIK-3

3 XapaKTepuCTUKH JIMHEHHBIX

uudpoBsix GuneTpos (D) ¢
TIOCTOSIHHBIMU TTapaMETPaMH.

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

Hroro

OIIK-3

4 Henuneitnsle 3¢ ¢pextsl B L.

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

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

HUroro

5 Cunte3 LL® nns 06paboTku
OJHOMCPHBIX JaHHBIX.

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

dopm.

HUroro

OIIK-3

6 YacroTHble npeoOpa3oBaHus,
npuMeHsieMble npu cuHTese [[D.

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

HUroro

OIIK-3

7 Ilpencrasienue u npeodbpa3zoBaHue
JIByMEPHBIX CUTHAJIOB.

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

HUroro

OIIK-3

8 JIBymMepHbIe THHEHHBIE (PUITBTPHI.

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

Htoro

4

OIIK-3

Hroro 3a cemectp

28

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

U o0ecrnieynBaeMbIMHU (MOCJIETYIOIIUMHU) TUCHUIIIMHAMHA

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

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.

Tabmuna 5.3 - Pasgensl AUCUUIUIMHBL U

MCKJIUCHUIIIIMHAPHBIC CBA3U

HaunmeHnoBanme JUCITUITIINH

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

Ne paznenoB qaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO

1

2 3 4 5

6

7

8

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

+

1 Teopust paauOTEXHUYECKUX

- + +
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CHUI'HAJIOB

5.4. CooTBeTCTBHE KOMIIETEHIIHI, (POPMHUPYEMBIX NPU U3YUYEHUM TMCUMILIUHBI, 1 BUAOB 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPHU HM3YyYECHUH AUCIUIUIMHBI, W BHJIOB 3aHATUN
npeJCTaBIeHo B Tabmuie 5.4
Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA ¥ BUJIOB 3aHATHH, POPMUPYEMBIX TIPH U3YYCHHUH JTUCITUTIIH -
HBI

Bunn! zanstui

cDOpMI;:I KOHTPOJIA

Komnerenumnn
Jlexknuum

+ | IIpakTH4eCKHUE 3aHATUA
JIaboparopHbie pabOTHI
+ | CamocTrosTenpHas paboTta

OIIK-3 + KonTposbHas pabota, Jk3a-
MeH, 3amura otaera, Omnpoc

Ha 3aHATHAX, Tect

I1K-2 +

_|_

KonTpoasHas pabora, Jk3a-
MeH, Orpoc Ha 3aHATHUSAX,
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 6 4 8 18
METOJ]
Hroro 3a cemectp: 6 4 8 18
Hroro 6 4 8 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. OOTKH OJTHOMEPHBIX CUTHAJIOB

Htoro

7 IlpencraBnenue u npeodbpazoBanue |lIpencraBnenue u mpeoOpazoBaHue IBY-

JIBYMEPHBIX CUTHAJIOB. MEpPHBIX 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)

3 z S
Q ==
o ] o =
HaumeHoBaHME NIPAaKTUUECKUX 3aHATUI g > 0
HaszBanus pasznenos 5" &5
(cemuHapoB) 2 g 2
X g =
2 o 2
= o
7 cemecTp
1 Beenenue. Lludpossie nenu u JIUCKpeTHbIE CUTHAIIBI U CUCTEMBI 2 OIIK-3,
CUTHAJIBI. Hrtoro ) [1K-2
2 JluckpeTHoe npeodpa3oBaHue Z-nipeoOpa3zoBaHue 2 OIIK-3,
<I)yPLe (JAT1d).Z-npeobpazoBaHue. Viroro 3 I1K-2
BeiiBner-npeoOpa3oBanue.
3 XapaKkTepuCTUKH JTUHEWHBIX AHanu3 TMHEWHBIX CTAllMOHAPHBIX CH- 2 OIIK-3,
nudposbix GuieTpoB (D) ¢ cTeM I1K-2
MIOCTOSIHHBIMU ITapaMeTpaMHu. Wroro 2
4 Henuneitnbie 3¢ dextsl B L[D. IIpumepsl pacyera xapakrepuctuk L{D 2 OIIK-3,
Htoro 2 IIK-2
5 Cunre3 H® ans o6paboTku HccnenoBanrie TOYHOCTHBIX XapaKTepH- 2 OIIK-3,
OJIHOMEPHBIX JTaHHBIX. cruk 11D T1IK-2
Hroro 2
6 YacToTHble mpeoOpa3oBaHus, OcBoenne MeTon0B cuHTe3a L{D 2 OIIK-3,
npuMeHsieMsle pu cunTese L{D. Hrtoro 9 [K-2
7 Ilpencrasnenue u npeodbpaszoBanue | OCHOBHI HH(POBOTO MPEACTABICHUS 2 OIIK-3,
JIBYMEPHBIX CUTHAJIOB. M300paKEeHUIA [1K-2
Hroro
8 JIBymepHbIe TUHEITHbIE (QUITBTPHIL. IIpocTpaHCTBEHHBIE METOABI YIy4YIICHUS 4 OIIK-3
M300paKeHUI
Uroro 4
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUH TPE/ICTABICHBI 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 2 = ®opMbI KOHTPOJIS
paboTEI L s 2
X g =
al o g
= S
7 cemecTp
1 Beenenue. Lludpossie | Iloaroroka k npaxtuye- 3 |OIIK-3, |KoutposbHas pabora,
MM U CUTHAJIEI. CKHM 3aHSITHSIM, CEMHHA- TIK-2 Onpoc Ha 3aHaTusx, Tecrt,
pam OK3ameH
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro
2 JIuckpeTHoe [ToaroroBka k mpakTuue- OIIK-3, |KoutpoinbHas pabora,
npeoOpa3zoBanrue Oypbe | CKUM 3aHATHSAM, CEMHHA- I1K-2 Onpoc Ha 3aHdaTusx, Tecrt,
(AlD).Z- pam DK3aMeH
]I'EI;p?O6paBOBaHI/IC. [IpopaboTka JIEKIIUOHHOTO 1
HBIET-
CHBIIC Marepuaa
npeoOpa3oBaHueE.
Hroro
3 XapaKTepucTuku IToaroroBka K mpaxkTuye- 4 |OIIK-3, |3amwura oryera,
JTMHEHHBIX HU(POBBIX CKHUM 3aHATUSAM, CEMHUHA- [K-2 KonrtponpHnas pabora,
¢uibTpoB (LID) ¢ pam Omnpoc Ha 3anaTHIX, Tecr,
MTOCTOSTHHBIMU K3aMeH
0CTO [IpopaboTka JIeKIIMOHHOTO 1 Jxsame
napameTpamu. MaTepuana
OdopmiieHre 0TIETOB TIO 2
nabopaTopHBIM paboTam
HUtoro 7
4 Henuneitnsle 3gpdextsl | Iloaroroska k nmpakruye- 3 |OIIK-3, |KoutponbHas paboTa,
B L{D. CKHUM 3aHSATHSM, CEMHUHA- IIK-2 Omnpoc Ha 3ansTUAX, Tecr,
pam DK3aMeH
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
UTtoro 4
5 Cunre3 LD ms [ToaroroBka k mpakThye- OIIK-3, |3ammuTa oTuera,
00pabOTKN OHOMEPHBIX | CKUM 3aHATHSIM, CEMHHA- [K-2 KontponwsHas padora,
JTAHHBIX. pam Onpoc Ha 3anaTusx, Tecrt,
K3aMeH
[IpopaboTka JIeKIIMOHHOTO 2 Jk3ame
Marepuaa
OdopmieHre OTYETOB T10 2
J1abopaToOpHBIM paboTam
Hroro 7
6 YacroTHble IToaroroBka K mpaxkTuye- 3 |OIIK-3, |KoutposbHas pabora,
npeoOpazoBaHus, CKWM 3aHSITHSIM, CEMHUHA- [1K-2 Onpoc Ha 3aHaTusx, Tecrt,

NPUMCHACMBIC ITPU

pam

DOK3aMeH
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cunrese LD. [TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Hroro 5
7 llpencraBneHue u [ToaroroBka k mpakTuue- 3 OIIK-3, 3amuTa oT4eTAa,
npeoOpa3oBaHue CKHM 3aHSATUSAM, CEMHHa- [K-2 KontponwsHas padora,
JBYMEPHBIX CUTHAJIOB. pam Ompoc Ha 3ansTusx, Tecr,
[IpopaboTka TeKIHOHHOTO 2 Jksamen
Marepuaia
OdopmieHre OTYETOB T10 2
J1abopaTOpHBIM paboTam
Hroro 7
8 JIsymepHble uHelHble | [loaroToBka K mpaktuye- OIIK-3, |3ammura oTuera,
(UIBTPHL. CKHM 3aHATHSAM, CEMHMHA- [IK-2 KonrtponrHhas pabora,
pam Omnpoc Ha 3ansTuUsX, Tecr,
K3aMEH
[IpopaboTka JIeKIIHOHHOTO 1 Jk3ame
Marepuaa
OdopmiteHre 0TIETOB 1O 3
JabopaTOpHBIM paboTam
Hroro 7
Hroro 3a cemectp 46
Hroro 46
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
. MaxkcumanbHbIN MaxkcumanbHbIN
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

bayuibl Ha 1aTy KOHTPOJIBHOM TOYKHU

OneHka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT
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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,
POMEXYTOYHOH aTTeCTalluy 10 TUCIUIUIMHE PUBEICH B MPUIIOKEHUU K pabodeil 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

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI 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 DopMyTUPOBKA KOMIETEHIIUN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
[1K-2 CIOCOOHOCTHIO (hOPMYITMPOBATh 3aa4, TUIaHK- | [IOJDKeH 3HaTh - METOJIbl MATEMATHYECKOTO
pOBaTh U MPOBOUTH UCCIICIOBAHMS, B TOM YHC- | ONMCAHUS JIMHEWHBIX JUCKPETHBIX CUCTEM;
JIe SKCIICPUMEHTHI 1 MATEMAaTHYECKOE MOJICITU- |- OCHOBHBIE 3TAIlbl IPOCKTUPOBAHUS U(-
poBaHue, 00BEKTOB, SIBJICHUN U TIPOIIECCOB POBBIX (PHIIBTPOB; - OCHOBHBIE METO/IbI
TEJIEKOMMYHUKAIIHOHHBIX CUCTEM, BKJIFOUasi 00- | CHHTE3a M aHAJIM3a YaCTOTHO-M30UpaTeIIb-
paboOTKy U OIIEHKY JOCTOBEPHOCTH MX PE3yJIbTa- | HBIX MU(PPOBBIX GUIBTPOB; - METO/IBI MaTe-
TOB MaTUYECKOr0 OMUCaHUsI IU(POBBIX
. | puIBTPOB B BUIE CTPYKTYPHI; - METO]] Ma-
OIIK-3 CIIOCOOHOCTHIO MPUMEHSTH MOJ0KEHHUS TEOPUIt (risTpo A CIPYKTYpRL, - MCTOA Ma

AIIEKTPUYECKUX ETIeH, paIHOTEXHUYECKUX CHUT-
HAJIOB, PACTIPOCTPAHEHUS PATUOBONH, ITUPPO-
BOM 00pabOTKU CUTHAJIOB, HH()OPMAITH U KO-
JUPOBAHMS, DJICKTPUYECKOMN CBSA3U [ PELLICHUS
npo¢eCCUOHATBHBIX 3a/1a4

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

OO0ue xapakTepUCTUKU IOKa3aTeled M KPUTEPHEB OLIEHUBAHMS KOMIIETEHIMH Ha BCEX 3Tamax
IpUBeIeHBI B Tabuuie 2.
Tabmuia 2 — O0mmue XapakTepUCTHKY M0Ka3aTeIe  KpUTEpUEeB OLIEHUBAHUS KOMIIETEHIIMH IO Taram

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

EepeTOTBeTCTBCHHOCTB3a

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 I1K-2

[TK-2: crmocoObHOCTBIO (hOPMYITMPOBATh 3a]aud, TUTAHUPOBATh U TIPOBOAMWTH MCCIICOBAHUS, B TOM
YHCIIe SKCIIEPUMEHTHI U MaTeMAaTHYECKOE MOJICITUPOBAHIE, OOBEKTOB, SBICHUHI U MPOIECCOB TEICKOMMY -
HUKAIIMOHHBIX CHCTEM, BKJIIOYasi 0OpabOTKY M OLIEHKY JJOCTOBEPHOCTH UX PE3y/IbTATOB.

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

OCHOBHBIE ITIOHATHS TEO-
puu urp; — oOIIyIO MocTa-
HOBKY 3a/1a4 MaTeMaTH4e-
CKOT'0 IpOrpaMMHUpOBa-
HUS, TUHAMUYECKOr0 Ipo-
IPAaMMHUPOBAHMUSL, CETEBOTO
IUTAHUPOBAHUS, TEOPUU
UI'p C y4€TOM HAy4HOH
KapTHHBI MHpa Ha OCHOBE
3HaHUS OCHOBHBIX I10JIO-
KEHMM, 3aKOHOB U METO-
JIOB €CTECTBEHHBIX HayK U
MaTEMaTHKH.

(bopMHPOBATH MHOKECTBO
aJIbTEPHATUBHBIX pellie-
HUM, CTaBUTH LIEJIb U BbI-
Opartb OLIEHOYHBII KpUTe-
pHii ONTUMAJIBHOCTH,
chopMyIHpOBaThH OTPaHU-
YeHHUs Ha ynpaBisieMble
NepeMEHHbIE, CBA3aHHBIC
co cnieun(pukoi MoaeH-
pPyEMOI CUCTEMBI IS pe-
HIeHUs TpoQecCuoHab-
HBIX 33]1a4; — 000CHOBaTh
BbIOOp MOAXOAIIETO Ma-
TEMaTHYECKOro METO/Ia U
MIPUBECTH AJITOPUTM pellie-
HUS 32]1a9¥ JUTS peTLCHHS

HaBBIKAMH TMIOCTPOEHUS U
aHaJIu3a MOJEIICH THUITNY-
HBIX OTNIEPAIIMOHHBIX 3a7a4
JUTSL peteHust mpogeccro-
HAJIBHBIX 3a/1a4
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npodeccuoHaNbHBIX 3a-
nau.

Bunwl 3austuin

* MHTepaKkTUBHBIE MPAK-
TUYECKUE 3aHATUS;

* HurepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepaKkTUBHBIC JIEK-
LMY

* IlpakTnueckue 3aHs-
TUS;

» JlaGopartopHble pabo-
THBI;

e Jlekuuu;

* CamocrosTrenbHas pa-
oora;

* HHTEepaKTUBHBIE MpaK-
TUYECKHUE 3aHATHUS;

* lHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTepakTUBHBIC JIEK-
LUH;

* IIpakTnueckue 3aHs-
THUS;

 JlaGopatopHblie pabo-
THBI;

» Jlexumuy;

* CamocTosiTenbHas pa-
0ora;

* lHTEepaKTUBHBIC TIPaK-
THUYCCKUC 3aHATUA,

* lHTepakTUBHBIC 1a00-
paTOpHbIC 3aHSATHUS;
 JlaboparopHbie pabo-
THI;

* CamocTrosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* KonrtponwsHas pabora;
e DK3aMeH;

* Ompoc Ha 3aHATHSIX;
* TecT;

» KoHnTtponbHas paboTa;
* DK3aMeH;

* Omnpoc Ha 3aHATHSIX;
* Tect;

e DK3aMCH;
e 3auer;

e 3auer; * 3auer;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLEHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEIEHA B Ta-
omune 4.
Tabmuia 4 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
CocraB 3HaTh YmeTh Bnagets
OT1nuuHO * OGnamaer akTuye- * OOGmanmaer quana3zoHoMm | * KonTpomupyet paboty,

(BBICOKUI YPOBEHbD)

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

MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIsl pa3BUTHUS
TBOPYECKUX PEILLICHUN,
a0cTparupoBaHus
po0eM; ;

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

Xoporto (6a30BbIH

* 3naet (paKThl, IPUHIH-

e (OOmagaer gUana3oHoOM

* beper oTBETCTBEH-

CTBIX 3a]1a4;;

YPOBEHB) b1, TIPOLIECCHI, O0IINE IIPaKTUYECKUX YMEHUH, HOCTb 32 3aBCPLICHHUC 3a-
MIOHSATHS B IPEJeNIaX U3y- | TPEOYEeMBIX JUIsl PEIICHHS | J1ad B HCCIICOBAHHH,
JaeMoi o0acTu;; OTIpeIeTICHHBIX MPOOJIEM | TPHUCIIOCAOINBACT CBOE
B 00JIACTH UCCIIE/IOBA- TIOBEJICHUE K 00CTOSTEIb-
HUS;; CTBaM B PEUICHUU
npo0em;;
VYnosnerBoputenbH | * O6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | * PaGoraer mpu npsMom
0 (IOpOroBeIi 00IUMH 3HAHUSIMU; | YMEHUSIMH, TPEOYEeMbIMH | HAOJIOACHNH;;
YPOBEHb) JUIs1 BBITIOJTHEHUS TIPO-

2.2 Komnerenuus OIIK-3

OIIK-3: crmocoOHOCThIO MPUMEHSTH TOJIOKEHUS TEOPHUH AICKTPUYECKUX IICTICH, paauoTexXHUYe-
CKUX CHUTHAJIOB, PACIPOCTPAHEHUs PaIHOBOIH, LU(POBOH 00pabOTKH CUTHATIOB, HH(POPMALIUU U KOAUPO-
BaHWsI, DJICKTPUICCKON CBS3H JJIsl pEHICHUs Po(eCcCHOHATBHBIX 3a/au.

Jist hopMHUPOBaHUS KOMITIETEHIIMA HEOOXOIMMO OCYILECTBUTH PSiJ ATAoB. DTarbl (OpMUPOBaHUS
KOMIICTCHITUH, TIPUMEHSIEMBIC /ISl STOTO BHIBI 3aHITUH M MCIIOJIL3YeMbIe CPEICTBA OIICHUBAHUS TP -
CTaBJICHBI B Ta0HIIE 5.
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Tabmuma 5 — Dransl

OpPMHPOBAHUA KOMIICTCHIWU U UCITIOJIb3YCMBIC CPCACTBA OLICHUBAHUSA

Cocras

3HaTh

YMeTb

Braanern

ConepxaHue 31a-
OB

OCHOBHBIE METO/BI pacye-
Ta U MOJICIIMPOBAHUS JJICK-
TPUYECKUX Ierel; 06a3o-
BOE IIPOTrpamMMHOe obecre-
YeHUe ISl CO3/IaHMs MaTe-
MaTU4ECKUX MOJEIEH
ANEKTPUUCCKUX IIETICH.

IMPOBOJAUTH PACUCThI B CO-
OTBCTCTBUU C TCXHUYC-
CKHM 3aJJaHUECM XapaKTe-
PUCTHUK IJICKTPUUCCKUX
ueneﬁ; HCII0JIBb30BaTh MC-
TOJbI U AJITOPUTMEI pacyde-
Ta B COOTBCTCTBUHU C U3Y-
YCHHBIM MaTCpUuaioM.

HaBBIKAMU CAMOCTOSITEIIb-
HOU pabOTHI HA KOMITBIO-
Tepe U B KOMITBIOTEPHBIX
CETSIX TIPH aHAIH3E U pac-
9eTe XapaKTEPUCTHK 3JICK-
TPUUYECKHUX LEIIEH; HABbI-
KaM¥ aHaJIu3a JaHHBIX,
0000menus u Gpopmupoa-
HUS TP PEIICHUH TPO-
(heccHOHANBHBIX 33724

Bunwl 3ansatuit

* HHuTepakTUBHBIE TPaK-
TUYECKUE 3aHSATHUS;

* HHTepakTHBHBIC T1a00-
paTopHbIC 3aHATHS;

* HTepaKkTUBHBIEC JIEK-
1IUH;

* IIpakTnueckue 3ans-
TUS;

» JlabopartopHbie pabo-
THI,

o Jlexnuwm;

* CamocTrosTenbHas pa-
0oTa;

* HHTepakTUBHBIE MPaK-
TUYECKUE 3aHSATHUS;

* HHrepakTuBHBIC 1a00-
paTopHBIC 3aHATHS;

* HTEepakTUBHBIE JIEK-
LK,

* IIpakruueckue 3aHs-
THUS;

 JlaGopatopHbie pabo-
THI,

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* HHTepakTUBHBIE TPAK-
THUYCCKUC 3aHATUA,

* HHuTepakTuBHBIC T1a00-
paTOpHBIE 3aHATHUA;

» JlabGopatopHsbie pabo-
THI;

* CamocTrodTenbHas pa-
0oTa;

Hcnosnb3yembie
CpeICTBa OLCHUBA-
HUS

* KoutponsHas pabora;
* DK3aMeH;

* Omnpoc Ha 3aHATHSAX;
e TecrT;

» KonrponbHas pabora;
* DK3aMeH;

* Omnpoc Ha 3aHATHSIX;
* Tecr;

e DK3aMCH;
e 3auer;

e 3auer; * 3ayer;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-
omune 6.
Tabmuia 6 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
Cocras 3HaTh YMmeTs Bnagers
OtinyHO * OO6nanaer akTuue- * OOmagaer quana3onom | * Kontpoaupyert padory,

(BBICOKHI YPOBEHB)

CKUMU U TEOPETUYECKH-
MH 3HAaHHUSIMU B IIpeaeIax
M3y4aeMoil 00JacTH ¢ 1o-
HUMaHHEM TPaHUIl IpHU-
MEHUMOCTH;;

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

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

Xoporo (6a30BbIi

* 3HaeT (paKThl, NPUHIH-

° O6J'IaI[aeT JHUaIIa3oHoM

* beper oTBETCTBEH-

ypOBeHB) MBI, IIPOLECCHI, o0mume MIPAKTUYCCKUX yMeHHﬁ, HOCTB 3a 3aBCpLICHUC 3a-
HOHATHS B IIpeJiesiaX u3y- | TpeOyeMBbIX JUIsl pelleHHsl | Jad B UCCIIEOBAaHUH,
yaeMoii 00nacTu;; OTIpEeJICIIEHHBIX MPOOJIeM | MPHUCIOCAOIMBAET CBOE
B 00JIaCTH UCCIIEI0Ba- NIOBEZICHUE K 00CTOSATENb-
HUS;; CTBaM B PELICHUU
npo0em;;
VYnosnerBoputenbH | * O6nanaer 6a30BbIMU * Ob6nanaer ocHOBHbIMH | * PaboraeT npu npsMom
0 (IIOpOroBeI’ OOLIMMU 3HAHUSIMU;; YMEHUSMH, TpeOyeMbIMH | HaOIIOACHUU;;
YPOBEHD) JUISL BBITTOJTHEHHUS TIPO-
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CTBHIX 3a]1a4;;

3 TunoBble KOHTPOJIbHbIE 3aJaHUSA
Jist peanuzanuy BBIMIEIEPEUUCICHHBIX 3a/1a4 00y4eHUS] MCIONB3YIOTCS THIIOBbIE KOHTPOJbHBIC
3aJIaHUs WIIM WHBIC MaTepHabl, HEOOXOAMMBIC JIJIsl OIEHKH 3HAHWW, YMEHUH, HABBIKOB U (MJIH) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOMIUX dTambl (GOpMHUPOBAHHUS KOMIIETEHIIM B MPOIIECCe OCBOCHHUS 00pa3oBa-
TEJIbHOU MPOrpamMMBbl, B CIEAYIOIIEM COCTAaBE.

3.1 TecToBBIC 3a0aHUA

— Tecr 1

— 1. Yto takoe Bpems npeodpazoBanus (tnpeodp) mist ALITT?

— a) MHTepBaJl BpEMEHH OT Hayasia IpeoOpa30BaHMs 1O €ro KOHIIA;

— b) uHTEpBaN BpeMEHU OT YCTAaHOBUBLIETOCS aHAJIOTOBOTO 3HAUYEHHsI 1O MPeoOpa30BaHHOIO aHa-
JIOTOBOTO 3HAYCHHS;

— C) MHTEpBaJ BPEMEHHU OT 3aJ]aHHs aHAJIOTOBOTO CKAYKa JI0 3HAYEHUs YCTAaHOBUBIIErocs ILU}-
POBOTO KOJIa;

— d) uHTepBan BpeMeHHU OT 3aJaHus HU(PPOBOro CKauka /10 3HAYEHHs] yCTaHOBUBIIErocs Hudpo-
BOT'O KOJIa;

— 2.Yto Ha3bIBaETCs JUHEHHON UPPOBON CHUCTEMOM?

— @) CUCTEeMa, y KOTOpOH BBIXOAHOM OTKIHK y(nT) orpaHuyeH Npu KakoM OrpaHUYE€HHOM BXO[I-
HOM BO3JICHCTBUH;

— b) cucrema, B KOTOpO# TEKyIUI OTCYET BBIXOAHOTO CUTHaNa (POPMHUPYETCS U3 MPEIbLIYIIHX
OTYETOB BXOIHOI'O U BBIXOJJHOT'O CUTHAJIA;

— C) CHUCTeMa, B KOTOPOU BBIMIOJIHACTCS MPUHIUI CYTIEPIIO3UIIHH;

— d) pusnuecku — peanuszyemasi CUCTEMA.

— 3. KakoBa ¢opma okna baptieTTa B MeTO/Ie BpEMEHHBIX OKOH?

— a) TpeyroibHas; b) mpsMoyronbHas;

— c¢) kBajaparHas; d) raycconmanpHasl.

— 4. HazBanue ¢punstpanpu b j =H 0.

— a) peKypCcUBHBIN (GUIBTP; b) GUIBTP MHBAPHAHTHBIN BO BPEMEHHU;

— ¢) puibtp ¢ KUX; d) HepexkypcuBHBIi GUIbTp.

— 5. KakoBa ¢opma okna [upuxiie B MeTO/Ie BpEMEHHBIX OKOH?

— a) TpeyroibHas; b) mpsMoyronpHas;

— a) kBajapatHas; d) raycconmanpHasl.

— 6. Boruncnurenu nepBbIX U BTOPBIX pa3HOCTEN HE MPOMYCKAIOT MOCTOSIHHYIO COCTaBIISIOILYIO,
IIOTOMY 4TO OHM SIBJISIFOTCS:

— a) uuppPOBBIMU HHTETPATOPAMH;

— b) mudpoeiMu nuddepernmaropamu;

— C) HaKaIJIMBaIOIUMHU CyMMaTOpaMu;

— d) monocoBbMH (DUITBTpaMHU.

— 7. KakoBa ¢opma okHa Jlupuxiie B METOIe BPEMEHHBIX OKOH?

— a) TpeyroibHas; b) npsMoyroiabHasi;

— a) kBajpaTHas; d) rayccouaaabHas.

— 8. BrrunciouTenu nepBbIX U BTOPBIX PA3HOCTEW HE MPOIYCKAOT MMOCTOSHHYIO COCTABIISIFOLIYIO,
MIOTOMY YTO OHH SIBJISIFOTCSL:

— a) uuppPOBBIMU HHTETPaTOpaMH;

— b) uudpossiMu auddepeHuaTopamus;

— C) HaKaIJIMBaIOILUMHU CyMMaTOpaMu;

— d) monocoBbIMH (DUITBTPAMHU.

— 9. KakoBa ¢opma okHa Jlupuxiie B METOIe BPEMEHHBIX OKOH?

— a) TpeyrojibHas; b) npsAMoyrojabHasi;

— a) kBajapatHas; d) rayccoumaibHasl.
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— 10. Boraucnurenu nepBeIX ¥ BTOPBIX Pa3HOCTEH HE MPOITYCKAalOT MOCTOSHHYIO COCTABIISIONIYIO,
MIOTOMY YTO OHH SIBJISIFOTCSL:

— a) nudpoBBIMU UHTETPATOPAMHU;

— b) uudposeMu quddepeHnmraTopamu;

— ) HaKalJIMBAaIOUIMMH CyMMAaTOpaMu;

— d) momocoBeIMH PUITBTPaAMHU.

— 11. KakoBa ¢opma okna Jlupuxiie B METOJie BpEMEHHBIX OKOH?

— a) TpeyroibHas; b) mpsMoyronbHas;

— a) kBajapatHas; d) raycconmaabHas.

— 12. Beruucnurenu nepBeIX U BTOPBIX PA3HOCTEH HE MPOITYyCKalOT HOCTOSHHYIO COCTABIISIOIIYIO,
MIOTOMY YTO OHHM SIBJISIFOTCS:

— a) 1MQPOBBIMU UHTETPATOPAMU;
b) mudpossiMu 1updepeHaTopamu;
— C) HaKaIUIMBAIOIIUMHU CYMMaTOpaMu;
d) monocoBbpIMU (pUITETPaMHU.

3.2 TeMbI OIPOCOB HA 3AHATHAX

— Iudpossle curnansl. AHanoro-uudpoBbsie U 1HUdpo-aHaToroBsie mnpeodpazosarenu. Lugpo-
BbI€ CUCTEMBI 00pabOTKM CUTHAIOB. Poslb M MeCTO peueBBIX (3BYKOBBIX) U BUICOTEXHOJIOTHI B COBPEMEH -
HOM Mupe. dusnueckoe coaepkaHre OJHOMEPHBIX U IByMEPHBIX cUrHajioB. KBaHTOBaHME U AMCKpeTH3a-
ust. OneHka kayecTBa HU(POBbIX curHaioB. L{udpoBoii aHamU3 CIEKTpalbHBIX U BPEMEHHBIX XapakTe-
PHUCTHK CUTHAJIOB.

— OproronanpHble IPeoOpa30BaHUs] CUTHAIOB U AITOPUTMBI UX OBICTPOTO BBIYMCIECHUS. Bbruunc-
neHue cnekTpoB Dypbe A JUCKPETHBIX cUrHANIOB. CBOMCTBA CIIEKTPOB JUCKPETHBIX curHanoB. [Ipeol-
pazoBanue ®Oypbe — METOJI OPTOrOHAIBHOTO MpeodpazoBanus. Bribop 6a3uca — kitodeBas mpobdiaema mnpu
pelIeHnr TpPUKIATHBIX 337a4. OpTOroHajlbHOE KOCHHYCHOE IpeoOpazoBaHUE, CBOMCTBa, 00JacTHU IMpH-
MeHeHus. [loHsTre o BelBIeT-NpeoOpa3oBaHUsAX.

— AJjroputmsbl (YHKIIMOHUPOBaHUS U QopMbl peanuzanuu JuHeidHbIX L{d. Cuctemnas (nepena-
tTouHas) GpyHKIMsA GuibTpa B z-popme. UMmynbcHas U mepexoaHasi XapaKTepuCTUKH. JIMCKpeTHast CBEepT-
ka. Yactorueie xapakrepuctuku L{D. ['pynmosoe Bpems 3anasapiBanusd. YcromunBocTs L{®. TouHOCTHEBIE
xapaktepucTuku [[®D. [TorpemHocT 1 KauecTBO MTUMPOBBIX ayAUO- U BUACOCUTHAJIOB.

— DOd¢dexts! kBanTOBaHUA. OMMOKKM KBaHTOBaHUS B peKypcuBHBIX LID. MeTtozp! 60pb0bI ¢ HENMu-
HelHbIMU 3 dekTamu B pekypcuBHBIX L[D. TouynocTs M 3¢ (HEeKTHBHOCTh IUGPOBBIX BBHIYUCICHHH C
COXpaHeHHEeM 0cTaTKoB. OCOOCHHOCTH MOCTPOCHUS KaHAJIOB CIIEKEHHUS C HCTob30BaHueM LD.

— Cunare3 [I® mo meTogaM WHBApUAHTHOTO MPeoOpa3OBaHMsSI WMITYJIbCHON XapaKTEPUCTHKH,
oToOpakeHus nudQepeHnraioB, OMIMHEHHOTO Mpeodpa3oBanusl, z-popm.

— Merozp! yacTOTHBIX IpeoOpazoBanmii. O6ue yactoTHbie TpeodpazoBanus L{® nmo Koncran-
tuauaucy. [psmoii cuare3 LHd. Metoasr cuaTe3a GuibtpoB ¢ KMX. Metoa yactoTHOM BEIOOpKU. MeToz
BPEMEHHBIX OKOH. KerncTpanpHblil aHaM3 1 roMmoMopdHast 00paboTKa ayJmOCUTHAIOB.

— OproronanpHasi U reKcaroHajibHasi CTPYKTYphl JUCKpeTH3anuu uzoopaxenus. OcoOble ABY-
MEpHbIE TIOCIeI0BaTeNFHOCTH. MHOTOMEpHBIE CUCTEMBI. ba3oBbIe onepalny UCIOIb3yeMble B MHOTOMEp -
HBIX cucTeMax. JInHeiHble 1 NHBApUAHTHBIE K CABUTY MHOTOMEPHBIE CUCTEMBI.

— JIByMepHBIE ONepaTopbl «CKOIB3AIIETO CPEIHETO», «IAIIACHaHay, «BbIIEICHUS TUHUIN (KOHTY-
POB) B U300paXEHUN», «IBOHHOTO TU(PPEepEeHIMPOBAHU, «MATIOpa3MEepHBIX 00BEKTOB U3 IIYMOB U (O-
HOBY, «IIPOCTPAHCTBEHHBIX TPAIUEHTOB B U300PAKEHUI.

3.3 DKk3aMeHAlUMOHHbIE BONPOCHI
— Yacrs . Ananu3 xapakTepucTuK HUPPOBBIX PUILTPOB
— 1. Jluckpernzauuss U KBaHTOBaHUE cUTHaiIOB. DyHKIMsS KBaHTOBaHMS. CBs3b YMCla YpPOBHEH
kBaHTOBaHMs N ¥ paspsaHocty muHel m. [Tpumep AL napannensHoro nevicteust (AL K110711IB1).
— 2. Ompenenenue mudposoro ¢pmibTpa. CTalMOHAPHOCTD, TMHEHHOCTD, (pr3nYecKas peaan3ye-
MOCTb, YCTOHUMBOCTh. [IprMephl pa3HOCTHBIX YpaBHEHUI.
— 3. ba3oBele onepanyu U CUTHANBI, HCIIONb3yeMble B IU(POBBIX (HUIBTpax. AHATUTHYECKAS 3a-
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MACh JUCKPETHOMU nocienoBareabHocTH yepe3 EN — . [IpuBenure npumep.

— 4. [Ipsmoe u obpaTHOe z-ipeoOpa3oBanusi. CBOMCTBA TMHEHHOCTH. TeopeMa o 3ama3IbIBaHuH.
[Tpumepsr z-ipeodpazoBanuii (EW, EC, Kn), ux ¢dusnveckas uHTEpIripeTaIusi.

— 5. IlpuBectu ¢ 10Ka3aTenbCTBOM TEOPEMBI O CBEPTKE MOCIJIEOBATEIILHOCTEN U IEPEMHOKEHNN
[I0CJIeI0BATENILHOCTEHN (KOMIUIEKCHAs CBEPTKA).

— 6. BeiBecTu BblpaskeHust paBeHcTBa [lapceBaist 111 AMCKPETHBIX CUTHAJIOB BO BPEMEHHOM 00-
JacTH, YaCTOTHOM 001aCTH U B 00JIaCTH Z-00pa3oB.

— 7. HadanpHO€ M KOHEYHOE 3HAYEHUS INOCIJIEAOBATEIBHOCTH, CyMMa WIECHOB MOCIEI0BATEIbHO -
ctu. IIpuBectu npumepsl.

— 8. PaznoctHoe ypaBHenue JIL[D. [Tapamerprr JILID. Anroputm GyHKIMOHUPOBAHUS JTU-HEH -
HOTO 1IU(POBOTO PUIBTPA.

— 9. OcHoBHble popmbl peanuzarmu TUPpoBbIX (rutbTpoB (L[D). CpaBHEeHHE peamu3anuii -
poBbIX QuiIbTpoB. [loka3aTh HACHTUYHOCTD MPSAMON U KaHOHHYECKOM hopm peanuza-uimu JILD.

— 10. OcHOBHBIE XapaKTEPUCTUKN JTHHEHHBIX U(PPOBBIX QIIBTPOB C MOCTOSHHBIMH TTapamMeTpa-
Mu. BbiBecTu BbIpakeHHE AJIs1 CUCTEMHOM (DYHKIIMHM UCXOJI U3 PA3HOCTHOTO YpaBHEHHS JUIsl HU(POBOTro
¢buibTpa.

— 11. duckpernas cBéprka. @opMyiibl TUCKPETHON CBEPTKU. [Ipumep BbIUMCIECHUS TUCKPETHON
CBEPTKU C MOMOIIBIO0 rpaduueckoro amropurMma. [lnumHa cBéptku. IIpuBeaute mpumep HCHONIb30BaHUS
JTUCKPETHON CBEPTKU MPH BHIYMCIECHUHU OTKIUKA UPPOBOTO PUiIbTpa.

— 12. YacToTHBIE XapaKTEePUCTUKH JIMHEHHBIX U(POBbIX puisTpoB. YactotHas — H(exp(j o T)),
aMIUTUTYIHO-4acToTHas — A( o), (¢azouactotHas — ~ ( ), TPYIIIOBOE BpeMs 3ama3fiblBaHus — =( o).
Oco0eHHOCTH XapaKTepUCTHK (TJaBHBIM MHTEpBaJl YacTOT, YETHOCTh, MEPUOANYHOCTD). [Ipumeps ua-
ctotHbIX Xapakrepuctuk (H(exp(j o T)), A( o), ” ( o)) s ®HY.

— 13. TounoctHble xapaktepuctuku L{®. OOmas xapakTepHCTHKa MOTPELUIHOCTEH, BO3ZHHU-KAIO-
nmx B L[®. [Toaxoms! k oneHke morpemHocTeil. [IpuBeanTe mpuMep OLIEHKH MOTPEIIHOCTEN B BHIOpaH-
HoM Bamu nndpoBom punbtpe.

— 14. Toukn BO3HHMKHOBEHUs MOTPEIIHOCTEN NPU OKPYITIEHMH pe3yabratoB. Kak cocraBisitores
JOKaibHble cucTeMHble QyHKIMU? DOpMyIbl sl BEIYUCICHHUS TOTPEIIHOCTEH (JOKaIbHBIX U CyMMap-
Hoit). [IpuBenuTe mpumep.

— 15. Beruucnutens nepBoil pasHoctH. CTpykTypHas cxema, cuctemHas QyHkuus — H(z), um-
nyiabcHas xapakrepuctuka — h(nT), wactotnas — H(exp(j » T)), ammuryaHo-gactotHas — A( o) u (a3zo-
yacToTHas — ~ ( o ) XapakTepucTUKu. [IpoxoxeHne yepe3 BHIYMCIUTENb TIEPBOM Pa3HOCTH IIyMa KBaH-
toBanus ALIIL.

— 16. Beruucnutens Bropoil pazHoctu. CTpykTypHas cxema, cuctemHas pynkuus — H(z), um-
nynbcHas xapaktepuctuka — h(nT), wacrornas — H(exp(j o T)), ammuryano-yacrotnas — A( o) u ¢pazo-
gyacToTHas — ~ ( o) XapakrepucTuku. [IpoxokaeHue yepes BBIYHCIUTENb BTOPOH Pa3HOCTH IIyMa KBaH-
toBanusi ALITL. Ykazanue: ucnonb30BaTh JaHHBIE MO BRIUUCIUTENIO IEPBOM Pa3HOCTH.

— 17. HakamnuBaromuii cymMmMaTop ¢ OTpaHHMYEHHBIM BpeMeHEeM cyMmupoBaHus. CTpyKTypHas
cxema, cucreMHas Qyakius — H(z), pasHoctHoe ypaBHenue — y(nT), uMIynbcHasi XapaKTepHCTUKA —
h(nT). Ilpoxoxaenue myma AL uepes LID.

— 18. CrimaxuBarouuii ¢puneTp. CTpyKTypHas cxema, cuctemHas Qpynkius — H(z), pasHoctHOe
ypaBHenue — y(nT), umnynbcHas xapakrepuctika — h(nT), nepexonnas xapakrepuctuka — g(nT). ITpoxo-
)kaenne mryma AL uepes LO.

— 19. VauBepcanpHas 6azoBas suelika (MHTErpupyrOImuid Bbixoa). CTpyKTypHasi cXema, CUCTEM -
Has ¢ynkus — H(z), pasnoctHoe ypaBHeHue — y(nT), ummynbcHas xapakrepuctuka — h(nT). [Tpoxoxe-
Hue myma AL uepes L{D.

— 20. Omunbxy, BO3HUKAIONIUE B IU(PPOBBIX PEKYPCUBHBIX (MIIBTpAX H3-3a KBAHTOBAHUS JIaH-
HbIX. Pacuér ommbok mpu mpsiMol 1 kKaHOHH4Yeckoil popmax peanusaruu [[PD nepBoro nmopsiaka mo Be-
POATHOCTHOMY TTOIXOY. PeKOMEeHIanmuy mo UCrob30BaHUI0 MPSIMO H KAHOHHYECKOH (hOpPM pean3anuu
[[POD.

— 21. lludppoBoil pekypCHUBHBII (UIBTP MEPBOrO MOPSAAKA C ONEPATOPOM KBAHTOBAHMS JTAHHBIX.
PexxuMbl OKpyriieHus, yceueHusi, yuéra octatkoB. CpaBHEHHE peau3aliii Mexay coOOi U ¢ JUCKpeT-
HBIM GuiIbTpoM. [IpenenbHbIe TUKITBI (TPUBEIUTE TIPUMED).
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— Yacrs II. Cunte3 nudpoBbixX GUIBTPOB

— 22. OcHOBHBIE 3Tanbl MPOEKTUPOBaHUS MU(PPOBBIX GUIBTPOB. CHPOSKTUPYHTE CIIIAXKH-BaKO-
mui GUIBTp MepBOro Nopsiika METOJIOM HHBAPUAHTHOTO NMPEOOPA30BAHUS UMITYJIbCHON XapaKTePUCTUKU.

— 23. Merox MHBapHaHTHOTO MpeoOpa3oBaHMsI UMITYJILCHOM XapakTepucTHKH. [Ipumep cunrtesa
mdposoro pezonaropa. Hymm u nmomoca H(z).

— 24. Meton otobpakenus nuddepennuanos. Hemocrarkn merona. [lpumep cunTesa nudposo-
r'0 pEKEKTOPHOTO (PUIIBTpA.

— 25. Meron 6ununeitHoro npeodpazoBanus (BJIIT). CBsA3p aHAIOTOBBIX M HMU(POBBIX YaCTOT.
[Tpumep cuHTE3a HUPPOBOTO UHTETPATOPA.

— 26. Meton cunTe3a mudpoBEIX (GUIBTPOB € UCTONB30BaHUEM Z-PopM. JIOCTOMHCTBA U HENO-
CTaTKU METO/a.

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

— 28. Meton cunHTe3a uU(pPOBBIX (UIBTPOB C HMCIOIb30BAHUEM BpeMEHHbIX OKOH. OxHa [lu-
puxiie, Xemmunra, baptierra, Xanna, biokmana, Kaiizepa. CpaBHUTE XapaKTepUCTUKH JTaHHBIX OKOH
MEXTy COOOM.

— UYacts 1. LHudporas odpadoTka nzodpaxenwnii (L{ON)

— 29. bazoBble onepaliy U CUTHaNbI, HCTIOJIb3yeMble ITpH 00paboTke N300paskeHu .

— 30. JluneliHple M MHBAapUAHTHBIE K CIBUTY CHCTEMBl IU(PPOBON 0OpabOTKH H300paKeHUi
(IION). Ilpumeps! JMHEHHBIX M HEIMHEWHBIX, UHBAPUAHTHBIX M HEWHBApPUAHTHBIX K CIBHUIY CUCTEM
LHOUN.

— 31. Anroput™m IByMEpHOH nuHeHHOU ¢uiubTpanmu. PasHocTHOe ypaBHeHue — y(nl,n2), um-
nmyJbCHas xapakTepuctuka — h(nl,n2), cucremnas ¢ynkius — H(z1,z2).

— 32. CtpykTypHas cxema JByMEpHOT0 HEPEKYPCHUBHOTO (DUIBTpA.

— 33. Haubosee pacrpocTpaHEeHHBIC THUITBI MACOK M COOTBETCTBYIOIUE UM 0OPaOOTKH.

— 34. VaTepBalibHOE HHTETPUPOBAHUE B CUCTEMax ITUGPOBOM 00pabOTKH N300pasKEHHIA.

— 35. UnatepBanbHoe quddepeHnmpoBanue B cucteMax MuppoBoi 00paboTKH N300paKEeHUH.

— 36. PexypcuBHas o0paboTka M300pakeHU B HEOPTOTOHAJIBHBIX (HAKJIIOHHBIX) HANPABJICHUSIX.
[Tprmepsl TOCTPOEHUS! PEKYPCUBHBIX ANlEPTYpP.

— 37. PanroBas o0pa0oTka nzobpaxenuii. Menuanubiii GuibTp.

— 38. OHOMEPHBIN SKCTPEMATBLHBIA (DHIIBTP AJIS BBIICTICHHS MaJlopa3MepHOro o0beKTa u3 oHa.

— 39. JIByMepHbIil 3KCTpeMabHbIi GUIBTP C anepTypod 7*7 nis BbAEICHHUS Mallopa3MEpHOTOo
o0bekTa u3 GoHa (Bap. | — Mo MUHUMYM NEPBBIX pa3HOCTEN).

— 40. JIBymMepHbIil 3KCTpeMabHbIN GUIBTP C anepTypod 7*7 nis BbAEICHHUS Mallopa3MEpHOTOo
oObekTa u3 ¢poHa (Bap. 2 — 10 MUHUMYMY CUTHAJA).

3.4 TeMbI KOHTPOJIBbHBIX PadoT
- I[I/ICerTHBIG CHUTHAJIbI U CUCTEMBI

— Z-npeoOpa3oBaHue

— AHanu3 JIMHEHHBIX CTALIMOHAPHBIX CUCTEM

— Ilpumepsl pacuera xapakrepuctuxk LD

— HccnenoBanue TOYHOCTHBIX XapakrepucTuk LD

— OcBoenune meToaoB cuaTe3a LD

— OcCHOBBI IU(PPOBOTO NMPEICTABICHHUS U300paskeHHH

— IlpocTpaHCTBEHHBIE METO/IBI YITYUILICHUS N300paKeHUN

3.5 3auér
— Yacrs . Ananus xapakrepuctuk uudpossix ¢puiabTpoB 1. Jluckperusanusi 1 KBAHTOBAHUE CUT -
HaynoB. OyHKIUA KBaHTOBaHMs. CBsA3b uncia ypoBHEW KBaHTOBaHUsA N M pa3psaHOcTH WuHBI m. [Tpumep
AIII mapannensHoro aevicteus (ALIT K110711B1). 2. Onpenenenue mudposoro ¢uisrpa. Crarmonap-
HOCTb, JIMHEMHOCTb, (pU3nYecKas peasnu3yeMocTb, YCTOHYUBOCTb. [IpuMepbl pa3HOCTHBIX ypaBHEHUIl. 3.
ba3oBble onepanuy U CUrHaJIbl, UCIOJb3YeMble B IUPPOBHIX GUiabTpax. AHATUTUYECKAS 3allUCh JUCKPET-
HOU mocnenoBatenbHocTH yepe3 EW — . [Ipusenure npumep. 4. Ilpsimoe u oOpaTHoe z-nipeoOpa3oBaHMUsL.
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CgoiictBa nuneitHocTH. Teopema o 3ana3neiBanuu. [Ipumepst z-npeodpazosanuii (EU, EC, Kn), ux ¢pusu-
yeckas uHTepnperanus. 5. [lpuBectu ¢ A0Ka3aTenbCTBOM TEOPEMBI O CBEPTKE IMOCIIENOBAaTEIbHOCTEN U
NIEPEMHO)KEHUU TOCJIEI0BATENBHOCTEN (KOMIUIEKCHAsA CBEPTKA). 6. BriBecTn BblpaskeHus paBeHcTBa Ilap-
CeBaJIs ISl TUCKPETHBIX CUTHAJIOB BO BPEMEHHOM 00JIaCTH, YaCTOTHOM 00JIAaCTH M B 00JIACTH Z-00pa30B.
7. HaganpHOE M KOHEYHOE 3HAUEHUS IIOCIIE0BATEIBHOCTH, CyMMa WIEHOB IocienoBarenbHocTu. [Ipuse-
ctu nipumepsl. 8. PasHoctHoe ypaBHenue JIL®. ITapametpsr JILD. Anroput™ QyHKIIMOHMPOBAHUS JTHU-
HeitHoro nugposoro ¢uisrpa. 9. OcHoBHBIE popMmbl peanuzanuu mHdpoBbX GuasTpoB (D). CpaBHe-
HUe peaym3anuii UGpoBeIX GUILTPOB. [lokazaTe MACHTHYHOCTH MPSMON M KaHOHMYECKOW ¢GopM pea-
mu3a-uuu JIL®. 10. OcHOBHBIE XapaKTEPUCTHKH JIMHEHHBIX HU(PPOBBIX (QUIBTPOB C TOCTOSHHBIMU Tapa-
MeTpaMu. BeIBECTH BbIpa)keHUE ISl CUCTEMHON (YHKIIMHM UCXOJS U3 PaA3HOCTHOTO YpaBHEHHs it 1ud -
poBoro ¢unbtpa. 11. Jluckpernas ceéprka. @opMysbl AUCKPETHOW CBEPTKU. [Ipumep BBIUUCICHUS THC-
KpPETHOU CBEPTKH C MOMOIIBIO rpaduueckoro anroputMma. Jinuna ceéptku. [IpuBenure npumep UCmonb3o0-
BaHMI AUCKPETHOM CBEPTKH MPU BBIYMCICHUU OTKIIMKA UpoBoro puisrpa. 12. YacToTHBIE XapaKTepH -
CTUKH JIMHEWHBIX ITUGpoBBIX GuibTpoB. YactoTHas — H(exp(j o T)), ammmutyaHo-gactotHas — A( o ), da-
304acToTHasi — ~ ( o ), TPYIIIOBOE BpeMsl 3ama3bIBaHus — =( o). OCOOCHHOCTH XapaKTePUCTHUK (TJIaB-
HBII MHTEPBaJ YacTOT, YETHOCTh, MEPUOANYHOCTH). [Ipumepsl yactoTHBIX XapaktepucTuk (H(exp(j - T)),
A( o), 7 (o)) mas ®HY. 13. Tounoctrbie xapakrepuctuku [[D. OOmas xapakTepuCTUKa MOTPEIIHO -
creit, Bo3Hu-Karomux B L{®. [Toaxons! k onieHke norpemnocteil. [IpuBenure npuMep OLIEHKHA MOTPENITHO -
cTei B BIOpanHOM Bamu mudpoBom ¢unbtpe. 14. Toukn BO3HUKHOBEHUS MOTPELIHOCTEH MPU OKpYTIIe-
HUU pe3yabTaToB. Kak cocTaBistoTcs jJoKalbHble cUCTeMHbIe QYHKIMU? DOpMyIbl Ui BRIYUCICHUS 110-
rpemHocTel (JIoKainbHBIX M cymmapHoi). IlpuBenute mpumep. 15. Bprumcaurens nepBod pa3sHOCTH.
CrpykrypHas cxema, cuctemHas ¢yakuus — H(z), mmnynbcHas xapakrepuctuka — h(nT), yactoTHas —
H(exp(j - T)), ammutynHo-uactoTHas — A( ) ¥ (asouactotHas — > ( o) XapakrepucThku. [Tpoxoxmie-
HUE€ 4Yepe3 BBIYUCIUTEb MEPBOM pazHOCTH mryMa kBaHToBaHust ALIII. 16. Berauciaurens BTOpoil pa3Ho-
ctu. CTpykTypHast cxema, cuctreMHas ¢pynkuus — H(z), ummynecHast xapakrepuctuka — h(nT), yacrotnas
—H(exp(j o T)), ammumuryaHo-4actotHas — A( ) ¥ pa3zogacToTHast — > ( o ) XapakTepucTuku. [Ipoxoxe-
HUE Yepe3 BBIYUCIUTENb BTOPOM pa3HOCTH miyma kBaHToBaHUs ALIIl. Yka3zanue: ucrnonb3oBaTh JaHHbIE
M0 BBIYMCIUTEIIO NIEPBOM pa3sHOCTU. 17. HakanmnuBaronmi cyMMaTrop ¢ OTpaHMYE€HHBIM BPEMEHEM CyM-
mupoBanus. CTpyKkTypHas cxema, cucteMHas ¢pynkuus — H(z), paznoctHoe ypaBHenue — y(nT), ummyibc-
Has xapakrtepuctuka — h(nT). [Ipoxoxaenue myma ALl gepes L[PD. 18. CrmaxuBarommii GuibTp.
CrpykTypHas cxema, cucteMHas pynkuus — H(z), pasnoctHoe ypaBHenue — y(nT), ummysibcHast Xxapakre-
puctuka — h(nT), nepexonnas xapakrepuctuka — g(nT). [Ipoxoxaenue mryma AT gepe3 LD. 19. Vuu-
BepcajbHasg 0a3oBas sueiika (MHTerpupyrounii Beixoa). CTpykTypHast cxema, cucteMHast pyHkiust — H(z),
pasHocTHOe ypaBHeHue — y(nT), ummynbcHas xapakrepuctuka — h(nT). [Ipoxoxkaenue myma ALIIT uepes
[®. 20. OmmbKy, BO3HUKAIOMIKNE B HU(POBBIX PEKYPCUBHBIX (DUIBTPAX M3-32 KBAaHTOBAHHS JaH-HBIX.
Pacuér ommbok mpu mpsMoi U KaHOHWYecKo dopmax peanmuzanuu [[PD mepBoro nmopsaka mo BeposiT-
HOCTHOMY TOAXOAy. PekoMeHmanuy mo HCIONb30BAHUIO NMPSMONM W KaHOHMYECKOH (hopM peanu3aliiu
LP®. 21. [{udposoii pekypcuBHbIN GUILTP MEPBOTO MOPSIKA C ONMEPATOPOM KBAHTOBAHUS JaHHBIX. Pe-
KUMBI OKPYIJICHUS, yceueHus, yuéra octarkoB. CpaBHEHHE peasn3aliil Mex1y coOOi M ¢ TUCKPETHBIM
¢bunsTpom. [lpenenbupie mukiasl (mpuBeaute npumep). Yacte II. CunTe3 1mudpoBeix ¢GuiabTpoB 22.
OcHOBHBIE 3TaITbl TPOSKTHPOBAHUS U(PPOBHIX GUIBTPOB. CIIPOSKTUPYHTE CIIIAXKU-BAIOIINUN (GHIIBTP Tep-
BOTO TIOPsAJIKA METOJOM WHBApUAHTHOTO MPeoOpa30oBaHUs UMITYJILCHON XapakTepucTHKu. 23. MeTton uH-
BapUaHTHOTO MpeoOpa3oBaHusl UMITYIbCHOW XapakrepucTuku. [IpuMep cuHTe3a nuppoBOro peoHaropa.
Hymu u momoca H(z). 24. Meton otobpaxenust nuddepennuanon. Hegocrarku metona. [Ipumep cunTesa
UQPPOBOTrO pexkeKTopHOTro puibrpa. 25. Metoa oununeiinoro npeodpaszoBanus (BJIIT). Ces3p ananoro-
BBIX M IUGpOoBBIX 4acToT. [Ipumep cuuTe3a mudpoBoro uHTerparopa. 26. Merox cunHte3a 1U(POBHIX
¢GuIBTPOB ¢ Uconb30BaHNEM Z-popM. JlocCTOMHCTBA U HeJoCTaTKH MeToza. 27. YacToTHbIe mpeodpaszoBa-
Hus o Koacrantuauaucy (PHY ®HY1, ®HY ®BY, ®HY I[1d, ®HY PD). 28. Metoxa cunTesa nudpo-
BBIX (DMIIBTPOB C MCIIOJIB30BaHUEM BpeMeHHbIX oKoH. OxHa /lupuxine, Xemmunra, baptinerra, Xanna, bi-
skmana, Kaitzepa. CpaBHUTE XapaKTEPUCTHUKH JaHHBIX OKOH Mexay coboit. YHacte III. Iudposas obpa-
6otka m3zobpaxenuit (LIOM) 29. ba3zoBsle onepaiyy 1 CUTHAIbI, UCTIOJIb3yeMble Ipu 00paboTke u300pa-
xeHuil. 30. JIuHeliHbIC M MHBApUAHTHBIC K CIIBUTY CUCTEMBI ITU(GPOBOM 00paboTku nzobpaxenuit (LION).
ITpumepsl TMHEWHBIX UM HEIMHEWHBIX, UHBAPUAHTHBIX U HEMHBApUAHTHBIX K caBury cucrem LIOUM. 31.
AJNTOpUTM ABYMEpHOM MHEWHON (unbTpanuu. PazHocTHOE ypaBHEeHHE — y(nl,n2), UMIynbCcHas XapakTe-
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puctuka — h(nl,n2), cucremnas gynkuus — H(z1,z2). 32. CtpykrypHast cxema IByMEPHOTO HEPEKYPCHB-
Horo ¢uibTpa. 33. Hambomnee pacnpocTpaHEeHHBIE TUITHI MACOK M COOTBETCTBYIOIIHME UM 00paboTKu. 34.
HHTepBaibHOE MHTETPUPOBAHUE B cHCTeMax IH(poBoil 00paboTku m3o0paxenuit. 35. MHTepBanbHOE
nuddepennmpoBanue B cucteMax mudpoBoir oOpaboTku m3ob0paxeHuit. 36. PexypcuBHas oOpaboTka
n300paKeHUH B HEOPTOTOHAJBHBIX (HAKIIOHHBIX) HampaBieHUsX. IIpumepsl MOCTPOCHUSI pPEeKypCHUBHBIX
aneptyp. 37. PanroBas o6paboTtka m3o0paxeHuii. Meauanubiid GuasTp. 38. OgHOMEpHBIN SKCTpEMah-
HBI (QUIBTP Ui BBIIEJIEHUS Majiopa3MepHOro o0Obekra u3 ¢oHa. 39. JIBymMepHBIH SKCTpeMalbHBIN
GbunpTp ¢ anepTypout 7*7 mis BeIAEICHUS MajJopa3MepHOro oobekTa u3 (oHa (Bap. 1 — mo MUHUMYM Tiep -
BbIX pasHocTeil). 40. J[ByMepHbIil 3KcTpeMabHbI GUIBTP ¢ anepTypoil 7*7 s BeIAECTCHHUS Majopas-
MepHOTO 00beKTa U3 (poHa (Bap. 2 — M0 MUHUMYMY CHTHAJA).

4 Meroanuyeckne MaTepuaJibl
st obecnieueHus mpoiecca OOydCHHSI U PEIICHUs 3a1a4 O0ydICHHsI UCTIONB3YIOTCS CIICTYIOIINE
MaTepHabl:
— METOIUYCCKUE MATEPUAIIbI, OTPEACIISIONINE MPOIEIYPhl OLICHUBAHUS 3HAHHUMA, YMEHHIA, HaBbI-
KOB U (MJTH) OTIBITA JIESTSILHOCTH, XapaKTEPU3YIOIIUX ATarbl (Op-MUPOBAHUS KOMIIETCHITUH, COTJIACHO TI.
12 paGoueii mporpamMmel.

4.1. OcHOBHas1 JIUTEpaTypa

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

2. Hudposoe TeneBuaeHne B BUACOMH(POPMAIIMOHHBIX cucTeMax: MoHorpadus / A.I. UnbuH,
I'’JI. Kazanues, A.I. KocreBnu, M.!. Kypsuuii, 1.H. Ilycteiacknii, B.A.lllamumoB. — Tomck: TYCVYP,
2010. — 465 c. — ISBN 978-5-86889-540-1. — 50 3k3. (anx (5), cuzl (3), cuz5 (2), ayn (40)). (Hanuyue B
oubmmoreke TYCVYP - 50 7k3.)

4.2. lonoiHUTEILHAS JIUTEPATypa

1. Hudposas obpadoTtka curnanos: Ilep. ¢ anrn. / A.B. Onmnenreiim, P.B. [lagep; nep.: C.A.
Kynemos; pen. nep.: A.C. Henames. — M.: Texnocdepa, 2006. — 855 ¢. — 70 sk3. (ann (8), cuzl (1), cuzs
(1), aym (60)). (mHamuuue B 6ubmorexke TYCVYP - 70 5k3.)

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

3. Iudporas odbpabdboTka u3odpaxenuii B cpene MATLAB: Ilep. ¢ anrn. / P. Torcanec, P. By,
C. Dnmunc; niep. : B.B. UenbsnkoB. — M.: Texnocdepa, 2006. — 615 ¢. — ISBN 5-94836092-X. — 30 k3.
(anm (5), cuzl (1), cus5 (1), ayn (23)). (Hanuuue B 6udamorexke TYCVYP - 30 3k3.)

4.3. O6s13aTesibHbIE YUeOHO-METOAUYECKHIE MOCOOns

1. Kypsumnit M.U. Ludposas o6padoTka curHanoB: YuedHoe Meroauueckoe nocoodue.(Ilocodue
JUIS caMOCTOsTeNbHOM paboThl cTynentoB) — Tomck: TYCVYP, kadenpa TV, 2012. — 73 c. [DnekTpoHHBIH
pecype, nmoctyn http://tu.tusur.ru/upload/posobia/k10.doc cBoGoaHBIN]. [DMeKTpoHHBIM pecypc]. -
http://tu.tusur.ru/upload/posobia/k10.doc

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

3. KocreBuu A.I', Kypsunit M.H. 1000 3ama4 o mudpoBoit 06paboTke CUrHAIOB U M300paxe-
Huid. (ITocobue nns nmpaktudeckux 3ansatui) — Tomck: TYCVYP, kadenpa TV, 2012. — 202 c. [DnekTpoH-
HBI pecypc, poctym http://tu.tusur.ru/upload/posobia/k3.doc cBoOOAHBIN]. [DNEKTpOHHBIA pecypc]. -
http://tu.tusur.ru/upload/posobia/k3.doc

4.4. Ba3bl JaHHBIX, HHPOPMANHOHHO CTIPABOYHBIE H MOMCKOBBIE CHCTEMbI
1. He TpeOyercs
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