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Bunbl yueOHOM nesTeNbHOCTH 6 cemectp Bcero Enunuib

JlaGopaTopHbie 3aHITHS 8 8 4acoB
CamocrositenpHas padbora 120 120 4gacoB
CamocTosaTenbHas paboTa MoJi pyKOBOJICTBOM MpEIoiaBaTess 8 8 4acoB
KonTposabHble paboThl 4 4 4acoB
IToaroroBka u cmava 3adera 4 4 qacoB
OO01mas Tpya0eMKOCTh 144 144 yacoB
(BKJIHOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 3.€.

®opMBbI MPOMEKYTOUYHOM aTTECTALUS Cemectp KomnuecTtBo
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KoHnTpoabHble paboThl 6 2

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. M3ydenne ocHOB pyHIaMEeHTAIbHOU Teopuu mudpoBoit 06padotrku curnanos (IIOC) B wactu
6a30BbIX MeTOJI0B U anropuT™MoB L{OC, MHBapuaHTHBIX OTHOCUTEIBHO (PU3NUECKON MPUPOIBI CUTHANA, U
BKJIIOYAIOIIUX B ce0s: MaTeMaTHYECKOE ONMMCAaHUE (MaTeMaTUYECKUE MOJICNIN) TMHEHHBIX TUCKPETHBIX
cucteM (JIZIC) m AMCKPETHBIX CUTHAJIOB, BKJIIOYasl TUCKPETHOE U ObICTpoe mpeobpasoBanue dypne
(AI1D u BI1D).

1.2. 3agauy AUCHUILIUHBI

N3yunTh OCHOBHBIE ATAITbl TPOSKTHPOBaHUs MUPPOBBIX GUILTPOB (L[D).

OcBouth cuHTe3 U anan3 L[ u ux maTeMaTnyeckoe OMMCaHue B BUJIE CTPYKTYP.

[TpoBecTu onenky mymoB kBanToBaHus B LI® ¢ duxcupoanHoit Toukoit (OT).

OCBOUTH NPUHIMIBI HOCTPOCHHUS MHOTOCKOPOCTHBIX cucteM LIOC.

. U3yuuth coBpeMeHHbIE CpelCTBa KOMIBIOTEPHOTO MOJEIMPOBAaHUA 0a30BBIX METOJOB U
anroputmoB [{OC.

N

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Yacte Ostoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctumiinH: Moayns HanpaBieHus: ToaroToBku (spicial hard skills - SHS).

Nunexc qucuumiuael: 51.0.03.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-3. Cniocoben
NPUMEHSTh METO/IbI
MIOKMCKA, XPAHCHUS,
00paboTKu, aHANMHM3a U
MIPEJICTABJICHHS B
Tpebyemom hopmare
uHpOpMAaLINU U3
Pa3IMYHBIX UCTOYHUKOB
u 0a3 JaHHBIX, COOIIOmas
IIPH STOM OCHOBHEBIE
TpeOOoBaHUs
UH(POPMALIMOHHOM
0€301acHOCTH

OIIK-3.1. 3HaeT npuHLUIIBI
MIOWCKA, XpaHEHHUS,
00paboTKH, aHANMHM3a U
npeCcTaBIeHU HHPOPMAIINH,
a TaKk)Ke METOJIbI U CPE/ICTBA
oOecrieyeHus
UH(POPMALIMOHHOM
Oe3onacHocTH

3HaeT MeTo1bl 00pabOTKH, aHANIK3a U
IIpeICTaBICHUS LIU(PPOBBIX CUTHAIOB

OIIK-3.2. YmeeT paboTaTh C
UCTOYHUKaMU HH(OpMaIu 1
0a3aMM JaHHBIX, a TAKIKE
pemaTh 3a7a4u 00paboTKI
JTAHHBIX C TIOMOIIIBIO
COBPEMEHHBIX CPEJICTB
aBTOMATH3AINN

YmMmeer paboTath ¢ IUOPOBBIMU CUTHAJIAMH
nocpeactsoM [10 GNU Octave

OIIK-3.3. Bnaneer
NPaKTUYCCKUMHU HaBbIKAMU
MOKCKA, XpaHEHUS,
00paboTKu, aHanmm3a u
MpeJICTaBICHUS B TpeOyeMoM
dbopmaTe HEOOXOAUMOM
uH(pOpMaIuu U obecrieueHus
UH(POPMALIMOHHOM
0€30MacHOCTH MIPH PEIICHUN
3a/1a4 B 00J1acTH
npodeccuoHaNBHOM
JESITEIIBHOCTH

Brnaneer naBbikamu pa6otel B GNU Octave,
MO3BOJIAIOIIMMU BBITIOIHITH 00paboTKY,
XpaHeHue, aHaau3 UGPOBHIX CUTHATIOB

IMpodeccuonanbHbIe KOMIIETEHIIUH

IIK-1. Crocoben
BBITIOJIHATH
MaTeMaTHYECKOE U
KOMITBIOTEPHOE
MOJICJTUPOBAHUE
00BEKTOB U MPOIIECCOB
10 TUITOBBIM METOIUKAM
JUTSI PEIICHHUS
podhecCHOHATBHBIX
3a1a4

[IK-1.1. 3naet npuemsbl
MaTEeMaTHYeCKOro U
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS OOBEKTOB U
MIPOLIECCOB 110 THUIIOBBIM
METOIMKaM

3HaeT OCHOBHBIC METObI (JOPMHUPOBAHUS U
00pabOTKH CUTHAJIOB B IU(POBOM BH/JIE,
BKITIOYAOIIHE: MU(POBYIO PHIBTPAIIHIO,
UPPOBYIO MOTYJISIUIO, TUCKPETU3AIHIO,
UHTEPIOJISIINIO, TIPe00pa30BaHUE YACTOTHI

[TK-1.2. YMeeT BHITIOTHSATD
MaTEeMaTHYECKOE U
KOMITBIOTEPHOE
MOJICTTUPOBAHUE OOBEKTOB U
MPOLIECCOB 110 THUIIOBBIM
METOJIMKAM JUISI PEIICHUS
npodeccHoHaNBHBIX 3a7a4

YMeeT BBITOIHATH MPOLEAYPHI
¢dbopmupoBanus U 06paboTKH LKU(POBOTO
curHana nocpezactsom 110 GNU Octave u [10
MATLAB

[1K-1.3. Bnaneet npuemamu
MaTEeMaTHIeCKOTO U
KOMITBIOTEPHOTO
MOJICIIUPOBAHUS OOBEKTOB 1
MIPOIIECCOB 110 THITOBBIM
METOJTUKAM JUISI PEIICHUS
poeCCUOHANIBHBIX 3324

BJ'IaI[CGT HaBbIKaMU MOACIIUPOBAHUA
PaarO3JICKTPOHHBIX CPEACTB U UX COCTABHBIX
yacteit nocpeactsom [10 Octave u MATLAB

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKHUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta6mmma 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUAAM YU4SOHOM eI TeIbHOCTH

Beero |Cemectpsl
4acoB |6 cemecTp

Bunpl yueOHO# nesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 20 20

JlaGopaTopHblie 3aHATHS 8 8

CamocrostenbHas paboTa Mo pyKOBOJICTBOM IpenoiaBaTess 8 8

KoHTponbHbIE paboThI

CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 120 120

BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero

CamocrosTenbHOe U3yUeHHE TeM (BOIIPOCOB) TEOPETHUECKON YacTH 67 67

JUCITUTLIAHBI

[ToaroToBka K KOHTPOJIBHOM paboTe 23 23

[ToaroToBka k 1abopatopHoi padbore 16 16

Hanucanue otueta no nabopaTtopHoii padote 14 14

IoaroroBka u caavya 3avera 4 4
Oo0wmast Tpy10eMKOCTH (B Yacax) 144 144

Oo0mas TpynoemMkocTsb (B 3.e.) 4 4

5. CTpykTypa ¥ coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) U BHAaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabnuue 5.1.

Ta6ymma 5.1 — Pasyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

HasBanus pa3nenos (Tem) JIa6. | Kontp. | CPII, Cam. | Beero uacos (663 dopmMupyembie
UCIAILINHBI pab. | pad. q. pab., | MpoMexyTOuHOl KOMIIETEHIIUHU
q aTTecTarumn)
6 cemecTp
1 Aranm3 U poBbIX GUIBTPOB - 4 1 18 23 OIIK-3, TTK-1
2 Cunte3 1u(ppoBbIX (HUIBTPOB - 1 22 23 OIIK-3, IIK-1
3 [udposas oOpaboTka 8 2 49 59 OIIK-3, ITK-1
M300paKeHUI
4 Cneuuanu3upoBaHHbBIC - 2 15 17 OIIK-3, TIK-1
yCTpOWCTBa 1715 ITU(DPOBOI
(buIbTpay CUTHAJIOB
5 Hudposoe cxatue - 2 16 18 OIIK-3, ITK-1
BUJICOCUTHAIIOB
Uroro 3a cemectp| 8§ 4 8 120 140
Uroro| 8 4 8 120 140

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCHUILIMHBI IPUBEICHO B Tabmnuiie 5.2.
Tabmuna 5.2 — Conepkanue pa3aenos (TeM) TUCIUILUIHHBI

HaszBanus pazaenon CPII, | ®dopmupyembie
Coneprxanue pasiesioB (TeM) TUCITUTITHHBI
(TeM) TUCIUTITAHBI q KOMIIETEHIINH
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6 cemecTp

1 Ananm3 1udpoBbIX
(buIBTPOB

[{udposeie nienu u currainsl. J{uckpernoe
npeobpazoBanne Oypwe (AI1D). Z-
npeoOpa3oBaHue. AJITOPUTMBI
(GYyHKIIMOHUPOBAHUSA U (HOPMBI peaTH3aliiu
JUHEHHBIX TU(PPOBBIX PHIBTPOB.
Xapaxrepuctuku JILD ¢ nocTostHHBIMU
napameTrpamu. Henmuneitasie 3 pexTor B
ndpoBbIX PrIbTpax

OIIK-3, IIK-1

Hroro

2 Cunte3 mu}poBHIX
¢unbTpOB

Cunre3 nudpOBBIX YCTPOUCTB JIJIsi 00pabOTKH
oaHOMepHBIX naHHbIX. CuHTe3 L{D o metoxy
WHBapUAHTHOTO MPeoOpa3oBaHus
UMITYJIbCHOM XapakTepucTuku. CHHTE3
UQPPOBBIX (PUIBTPOB METOJJOM OTOOPAKEHHS
muddepennmanoB. Cuates3 nuPPOBHIX HIBTPOB
METOAO0M OMIIMHEHHOTO

npeoOpa3zoBanus. Meroy cuntesa L{D ¢
ucnojbp3oBaHueM Z-popm. YactoTHbie
npeoOpa3oBaHus, IPUMEHsIEMbIE TIPU CHHTE3€
dpoBsix GunbTpos. [Ipsamoii cuates L.
Mertoas! cunTe3a GunpTpoB ¢ KUX

OIIK-3, [IK-1

Hroro

3 Lludposas obpaboTka
M300paKeHHIA

[IpencraBnenue u npeodpazoBaHUe ABYMEPHBIX
CUTHAJIOB. /IByMepHbIe TUHEHHbIE (QUIIBTPHI.
PekypcuBHas 06paboTka n300paxeHui.
Henuneitnas o6paboTka n300pakeHUH.
JIBymMepHas aenumanys JaHHbIX

OIIK-3, IIK-1

Hroro

4 Cneuuanu3upoBaHHbBIC
yCTpOMCTBA I
ndpoBoit GUIBTpATIHI
CUTHAJIOB

Anmaparyproe noctpoenne KUX-bunstpa
npsiMoit popmel. [lapannenusm mpu NocTpoeHUN
KUX-bunsTpoB npsmoii hpopmel. Kackamnas
dbopma KUX-punbrpa. [psimas hopma KUX-
¢bunbTpa c BHICOKUM YPOBHEM

napajuienusma. [psmast popma noctpoeHust
BUX-dpunstpos. Kackagnas dpopma bBUX-
(buIBTPOB

OIIK-3, IIK-1

Hroro

5 Ludpooe cxarue
BUACOCHUTHAJIOB

[TpocTpancTBEeHHAs U BpeMEHHasl U30bITOYHOCTD.
JluckpeTHOE KOCHHYCHOE TIpeoOpa3oBaHue.
B3semmBanue. Koguposanue ¢ nepeMeHHON
JUIMHOW c10Ba. BHYTpHKagpOBOE KOAUPOBAHUE.
MexxkanpoBoe kogupoBanue. Komnencanus
newxkenus. [-Buneoxanpsl. Crannaptet MPEG

OIIK-3, [IK-1

Hroro

Hroro 3a cemectp

Hroro

5.3. KontposbHbie padoThl

Bunibl KOHTPOJIBHBIX paObOT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OHIE 5.3.
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Ta6ymia 5.3 — KonTposbHbIe paboThI

Ne .. Buapl KOHTPOIBHBIX paboOT TpynoemkocTs, 4 dopMupyeMbIe KOMIIETEHIIUN
6 cemecTp
1 KonrtponsHas padora 2 OIIK-3, IIK-1
2 Kontponbnas padora 2 OIIK-3, TTK-1
Hroro 3a cemectp 4
Hroro 4
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue nabopaTopHbIX paboT npuBeieHo B Tabnue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Ha3zBanus paznenos HaumeHnoBaHue 1ab0paTopHBIX dopmupyemsbie
(TeM) TUCIUIUTAHBI pabot Tpynoemrocte, 4 KOMIIETECHIINU
6 cemecTp
3 ludposas o6padotka |[{udpoas 06padboTKa IByMEPHBIX 4 OIIK-3, TTK-1
MN300paKeHUI CUTHAJIOB
[Mudposas nuHelHas GUIbTpALUL 4 OIIK-3, IIK-1
n3o0paxxenuit. Lludppossie MeTO b1
KOPPEKIMH N300pakeHuit
Hroro 8
Hroro 3a cemectp 8
HUrtoro 8

5.5.KoHTpO/Ib caMOCTOSITEILHOI Pa0oTHI (KypCcOBOi POeKT / KypcoBasi padora)
He npenycMoTpeHo y4eOHBIM IIIaHOM
5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYyEMble KOMIIETEHIIMH MPECTaBICHbBI B
Tadymie 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh U (hOPMHUPYEMbIE KOMIETEHITUN

HasBanns paznenoB | Buael camocrostensHoi | Tpynoemkocts, | dopmupyemMbie Dopmsbl
(TeMm) AMCLMIIIIUHBI paboThI q KOMIIETEHIIUU KOHTPOJIS
6 cemecTp
1 Ananu3 g poBbIX CamocrosiTenpHOE 14 OIIK-3, I1K-1 3auér,
¢buIbTpOB U3Yy4YECHHE TEM TectupoBanue
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCIUTUTNHBI
IToaroroBka k 4 OIIK-3, [IK-1 KoHntposbHas
KOHTPOJIbHOM pabote pabora
Hroro 18
2 Cunre3 nudpoBbIX CamocrosiTenpHOE 17 OIIK-3, I1K-1 3auér,
¢buIbTpOB U3Yy4YECHHE TEM TectupoBanue
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCIUTUTNHBI
IToaroroBka k 5 OIIK-3, [IK-1 KoHntposbHas
KOHTPOJIbHOM pabote pabora
Hroro 22
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3 Hudposas odbpadotka |I[lomroroska k 16 OIIK-3, [IK-1 | JlaGopaTopnast
M300paKCHHIA nabopatopHoi pabore pabota
Harmmcanwne oTuera 1mo 14 OIIK-3, TTK-1 OTuer no
nabopaTopHoi pabore nabopaTopHOI
pabote
CaMocTOoSTeIIBHOS 14 OIIK-3, TIK-1 3auér,
U3YYCHHE TEM TectupoBanue
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCIUTLTAHBI
IToaroroBka k 5 OIIK-3, [IK-1 KoHntpoibHas
KOHTPOJIbHOM pabote pabora
Hroro 49
4 CneunanusupoBanHbie | CaMOCTOSTENIbHOE 10 OIIK-3, TIK-1 3auér,
yCTpOMCTBa s U3YYCHHE TEM TectupoBanue
upoBoi GuIbTparuu | (BOMPOCOB)
CUTHAJIOB TEOPETUYECKON YacTh
JTUCIUTLTAHBI
IToaroroBka k 5 OIIK-3, [IK-1 KoHntposbHas
KOHTPOJIbHOM pabote pabora
Hroro 15
5 Hudposoe cxatue CaMocTOSTEIIBHOS 12 OIIK-3, TIK-1 3auér,
BUJICOCUTHAIIOB U3YYCHHE TEM TectupoBanue
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCIUTLTAHBI
IToaroroBka k 4 OIIK-3, [IK-1 KoHntposbHas
KOHTPOJIbHOM pabote pabora
Hroro 16
Hroro 3a cemectp 120
[ToaroroBka u cmaga 4 3auer
3auera
Htoro 124

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATHI
Bupl yaeOHOI 1esITeIbHOCTH
dopmupyembie o
KOMIIETCHIIMH JIad. Konr.Pa6.|CPr1| S3% OPMEL KOHIPOIA
pao.
OIIK-3 + + + 3auér, KonrponwsHas padora, JlabopaTopHas
pabota, OtueT 1o J1abopaTopHoii paboTe,
TectupoBanue
ITK-1 + + + 3auét, KonrponbHas padota, JJaboparopnas
pabora, OtueT no JabopaTopHOM padoTe,
TectupoBanue

6. PeiiTunroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
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PeiiTuHroBasi cuctemMa He UCIOIb3YETCs
7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIITMOHHOE o0ecTieuyeHne TUCITUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. Kypsianit M.U. Hudposast o6pabotka curnanos.: YueoHoe nocodue / Kypsunii M.U. - Tomck:
TMLI A0, 2002. - 175 c. Joctyn u3 THYHOTO KaOUHETA CTYJIEHTA. [ DINEKTPOHHBIN pecypc]: — Pexum
nocrytma: https://study.tusur.ru/study/library.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. benos, JI. A. Paguosnektponuka. @opMupoBaHue cTaOUIBHBIX YaCTOT U CUTHAJIOB : YY4eOHUK
nuist By3oB / JI. A. benoB. — 3-e uzn., nepepad. u non. — Mocksa : M3narensctBo FOpaiit, 2022. — 268
c. Mloctyn u3 nuuHOro KabuWHETa CTylIeHTa. [DIeKTpoHHBIH pecypc]: — Pexum gocrtyma:
https://urait.ru/bcode/493222.

7.3. YueOHO-MeTOANYECKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Kypstanit M.U. Lludposas o6padoTka curnaios.: Jlabopatopusrit npaktukym / Kypstanit M. . -
Tomck: TMIIL A0, 2002. - 79 ¢. locTyn u3 TUYHOTO KaOMHETa CTyACHTA. [ DIEKTPOHHBINA pecypc]: —
Pexxum nmoctyma: https://study.tusur.ru/study/library.

2. Kypstunit M.U. Ludposas o6paboTka curHaioB.: Y4ueOHO-MeToaAn4ecKoe mocoodue / Kypsunii
M.N. - Tomck: TMII 1O, 2002. - 73 c. JlocTyn u3 TM4HOr0 KabWHETa CTyAeHTa. [ DNEKTPOHHBINA pecypc]:
— Pesxxum mocrtyna: https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl ISl CAMOCTOSTEILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBbS U BOCHPUATHS HHOOPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMH ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. UHoe yueOHO-MeTOAUYECKOE o0ecniedeHne

1. Kypsuuit M.1. I{udposas 06padboTka curHanoB [IJIEKTPpOHHBIN pecypc]: IEeKTPOHHBIA KypC /
M.U. Kypstawmii. - Tomck, TYCYP, ®J10, 2018. (mocTym U3 TUYHOTO KaOWHETA CTY/ICHTA) .

7.5. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. OBC «IOpaiiT»: snekTpoHHas Oubnuoreynas cucrema «lOpalT» — 3TO BHUpPTyaJdbHBIH
YUTANIbHBIA 3271 Y4eOHUKOB M y4eOHBIX MOCOOWI OT aBTOPOB M3 BeAyIMHX By30B Poccuum mo
HSKOHOMHUYECKUM, IOPUANYECKUM, TYMAaHUTAPHBIM, HHKEHEPHO-TEXHUYECKUM M €CTECTBEHHO-HAYYHBIM
HanpaBJIeHUsAM U crieranbHocTsM (https://urait.ru)..

3. [JYHuBepcuTeTcKas MHpOpMaIMOHHas cucteMa Poccus: yHHBepcUTETCKass HHPOpMAIMOHHAS
cucreMa Poccust — remaTrueckas 3JeKTpoHHas 6ubimoreka u 0aza s UCCIeI0OBaHUN U yUeOHBIX KypCOB
B 0o0JlacTHU SKOHOMHUKH, YNpAaBJIEHUsS, COIMUOJOTUH, JUHTBUCTHKHU, (pumocoduu, dumomnoruu,
MEXIyHapOAHbIX OTHOUICHWH M APYTHMX T'yMaHUTApHBIX HaykK (uisrussia.msu.ru).
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4. ApxuB xypHaioB PAH: Poccuiickas akagemMus Hayk W u3natenbCcTBO «Hayka» mpunsiu
pelieHrne OTKPBITh CBOOOIHBIN JOCTYI K apxuBaMm xypHaioB PAH, Bkitouas HoMmepa xypHaioB 3a 2017
roJi, BBIITYCK KOTOPBIX 10 KOHTpakTy ¢ PAH ocymecTBisio uznarensctBo «Hayka». becruaTHeliil qoctyn
K DJICKTPOHHBIM BepcusiMm xypHaioB PAH Oyaer mpemocraBisaTecs Ha miatdopme elibrary.ru u
libnauka.ru (3;mexTponHas 6ubnuoreka u3natenbcTBa «Haykay). Beero sxypHaioB B peepeHTHOM TpyTie
149 (Joctyn cBOOOIHBIH).

8. MaTepunanbHo-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUNIHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecre4eHHI0
AUCHUTIIAHBI

Y4ueOHBIE ayqUTOPHHU IS NMPOBEACHUS 3aHATHH J1a0OpaTOpPHOrO THUMA, TPYNIOBBIX H
WHAUBUIYAJIBHBIX KOHCYJbTAlM{, TEKYIIETO KOHTPOJISI M MPOMEXKYTOUYHOW aTTECTAlHMH, IS
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuna, 1. 74, 207 ayn.

Onucanue nMeroerocs 000pya0BaHus:

- Beb-kamepa - 6 mT.;

- Haymnuku ¢ MUKpOQOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenoaBaress.

[IporpamMmHoe obecnieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security gns Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas obnacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUECHBI K ceTu «MHTepHEeT» U 00ecneynuBaloT JOCTYI B AJIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepHaﬂbHO-TeXHI/I‘leCKOG odecrneyeHue AUCHUIIVIMHBI JIA JUI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIMI0B

OcBoeHME AUCUUILIMHBI JIMIIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISICTCS C UCIIOIB30BAHUEM CPEACTB 00y4EHHs OOIIEro U CTIEIHAIbHOTO Ha3HAYCHUSL.

[Ipu 3aHATHAX ¢ O0y4yarOUIMMHCA C HAPYWIEHUSAMH CJyXa MPEIyCMOTPEHO HCIOJb30BaHHUE
3BYKOYCHJIMBAKOIIEH amnmaparypbl, MYJbTUMEIUNHBIX CPEACTB U JIPYTUX TEXHHYECKUX CPEICTB
npuema/mepenaun yaeOHoi HHGOPMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOPOH 3aHUMAIOTCSI 00ydJarouuecs ¢ HapyImeHHEeM CiIyXa, 000py/10BaHa KOMIIBIOTEPHOH TEXHUKOM,
ayITMOTEXHUKOM, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.
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[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCLUATUTMHEI KOMIIETEHIINU
1 Ananu3 mudpossix punstpoB |OIIK-3, ITK-1 3auér [Iepeuens BonpocoB it
3aueTa
KonTponbhas [IpumepHBIii IepedeHs TeM U
pabota TECTOBBIX 3a/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 Cunre3 mudpossix ¢puinstpoB |OIIK-3, TTK-1 3auét [lepevyeHn BOIPOCOB IS
3auera
KonTponbHas [IpumepHBIii IepedeHb TEM U
pabota TECTOBBIX 3a/IaHUI Ha
KOHTPOJIbHBIE pabOThI
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 ludposas o6padboTka OIIK-3, TTK-1 3auét [TepevyeHs BOIPOCOB IS
N300paKeHUI 3auera
KonTponbHas [IpumepHBIii IepedeHb TEM U
pabota TECTOBBIX 3a/laHUl Ha
KOHTPOJIbHbIE pabOThHI
JlaboparopHas Temb1 m1abopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
Otuer 1o Tembl m1abopaToOpHBIX paboOT
nabopaTopHOi
pabote
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4 Cnenuanu3nupoBaHHbIE OIIK-3, IIK-1 3auér [Iepeuyens BonpocoB i

ycTpoiicTBa sl mudpoBoi 3adera
(ubTpanuu curHanoB KonTponbsHas [IpumepHBIii IepeYeHs TEM U
pabora TECTOBBIX 3aJaHUI Ha
KOHTPOJIbHBIE PaOOTHI
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/IaHU
5 Lludposoe cxatue OIIK-3, ITK-1 3auér [lepeuens BonpocoB Jyist
BUJICOCUTHAJIOB 3aueTa
KonTtponbnas [IpumMepHbIil IEpedyeHb TEM U
pabota TECTOBBIX 3a/IaHUI Ha

KOHTPOJIbHBIE paOOTHI

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHUI K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOsaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MPpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Yto takoe Bpems npeodpazoBanus (tnpeodp) mms ALIIT?
a) MHTepBaJl BpEMEHH OT Hayaja npeoOpa3oBaHUsl 10 €r0 KOHILIA;
0) MHTEepBaJ BPEMEHH OT YCTAHOBMBIIEIOCS aHAJIOTOBOrO 3HAYEHHUS /10 NMPeoOpa30BaHHOIO
aHAJIOrOBOT'O 3HAYCHMSI,;
B) MHTEpBaJl BPEMEHHU OT 3aJaHUs aHAJIOTOBOTO CKadyka /10 3HAUYE€HHUS YCTAHOBUBLIETOCS
udpoBOTO KOAA;
I) UHTEpBaJ BpPEMEHU OT 3aJaHus UU(PPOBOro cKayka OO0 3HAYEHUS YCTAHOBUBIIETOCS
nndpoBoTo KOja.
2. B ALII npoucxonur:
a) KBAaHTOBAaHME [0 YPOBHIO, TUCKPETU3AIIMS 110 BPEMEHU, KOAUPOBAHHE TBOMYHBIM KOJIOM;
0) TOJIbKO KBAaHTOBAHHE 110 YPOBHIO;
B) TOJIBKO TUCKPETH3AIUs TI0 BpEMEHH;
T') TOJIBKO JUCKPETU3ALMS 10 BPEMEHU U KOJIMPOBAHUE ABOUYHBIM KOJOM.
3. Omepartop uudposoii cucremsl umeet Bua: y(nT)=n*n*x(nT-T). K kakoMmy Tuny otHocurcs
naHHas cucteMa’?
a) HeJIMHEWHAS;
0) ¢busznuecku Hepeaauzyemas;
B) CTallMOHApHAas;
') HeCTallMOHapHasl.
4. Omneparop uudposoii cucteMbl umeeT Bua: y(nT)=nT*x*x(nT-T). K kakomy Tumy oTHocuTcs
naHHas cucteMa’?
a) JIMHEeWHas;
0) ¢huznuecku Hepeaauzyemas;
B) CTallMOHApHAas;
') HEJIMHEeHHas.
5. CucreMa Ha3bIBaeTCs CTAlMOHAPHOM MM MHBApUAHTHOW BO BPEMEHHU, €CIIH:
a) e€ mapaMeTphl HEe U3MEHSIOTCSA BO BPEMEHU;
0) B HEll BBIMOJIHAETCS IPUHLIUII CYTIEPIO3UIINH;
B) B HEM TeKyILIUH OTYET CUTHANa (OopMUpPYETCs U3 MPEAbIIYIINX OTYETOB U TEKYIEro OT4eTa
BXOJIHOTO CHUTHAJIa;
') HET IPaBUJIBLHOTO OTBETA.
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10.

1.

12.

13.

14.

15.

16.

. Uto Ha3bpIBaeTCS TMHEHHON IUPPOBON CHUCTEMOM ?

a) cucTema, y KOTOpoi BBIXOJHOW OTKIUK y(nT) orpanuueH mpu KaxJoM OTpaHUUYEHHOM
BXOJHOM BO3JICHICTBUHU,

0) cucteMa, B KOTOPOH TEKYIIHI OTCUET BBHIXOJHOIO CUTHaNa (OPMUPYETCS U3 MPEIbIAYIINX
OTYETOB BXO/IHOTO M BBIXOJJHOTO CHUTHAJIA;

B) CHCTE€Ma, B KOTOPO BBINIOJTHAETCS MPUHIUI CYNEPIIO3ULINN;

r) GU3NYECKH — peain3yemasi CUCTEMA.

. HazBanwue ¢unpTpa mpu bj e paBno 0.

a) peKypCUBHBINA QUITBTD;

b) ¢unbTp MHBaApUAHTHBIN BO BPEMEHHU;
¢) dpunstp ¢ KUX;

d) HepekypcuBHBIN QUIBTD.

. Kakoii u3 punbTpoB sABIISETCS BCEria peKypCUBHBIM?

a) KUX-dunbtp;

0) BUX—dpunstp;

B) KUX-punbstp u BUX - punbtp;
r) [IpaBuibHOTO OTBETA HET.

. lywmbI1, Bo3HUMKaOMMKE B UPPOBBIX GUIBTPaX, 00YCIOBIICHBI:

a) He TOYHBIM 3aJ]JaHUEM 3HAUYCHUN HYJIEH CHCTEMHOM (PYHKITUH;

0) HEe TOYHBIM 33/IaHHEM 3HAYCHUH TOJIFOCOB CUCTEMHOM (PYHKITHH;

B) OKPYTJICHUEM PE3YJIHTATOB apU(PMETHUECCKUX OTepaInii;

') U3MEHEHUEM HaIPSDKEHUS TUTaHMS.

B kakom u3 MetonoB cunte3a [{®d ucnonp3dyeTcs 3aMeHa OnepaTopoB p B CTENEHU -N CBOUM
BBIpQXEHUEM IS KaX10T0 N:

a) MeToJie OMIMHEHHOTO Z-peoOpa3oBaHus;

0) MeTojIc ”HBAPUAHTHOTO MPEOOPa30BAHUS UMITYJILCHOM XapaKTePUCTUKH;
B) MeTo/ie oToOpaxeHus nuddepeHnnanos;

r) MmeTozie Z-hopM.

Kakoro tumna cuntesa L|® net?

a) CuHTe3a Mo METOy MHBApUAHTHOTO npeodpazoBanus UX;

0) CuHTE3a 10 METOIy OTOOPAKEHUSI HHTETPAJIOB;

B) CuHTE3a 10 METOTy 0TOOpaykeHus nudQepeHInanos;

r) CuHTe3a ¢ UCTOIb30BaHueM Z-(popM.

B MmeTone mHBapuaHTHOTO mpeoOpa3zoBaHHUS HMMIYJIbCHOM XapaKTEepPUCTHUKU YacTOTa
JUCKPETH3AIH BBIOUpPAETCs UCXOMAS U3:

a) IOIyCTUMOTO TIEPEKPHITUS “XBOCTOB” AUX;

0) nomyctumoro nepekpbitus GUX;

B) TeopeMbl KoTenpHUKOBA (TEOPEMBI OTCUETOB);

) ycioBus TpebyeMoit HepaBHOMepHOCTH AUX.

KaxoBa hopma okna baptierra B MeTO/1e BpEMEHHBIX OKOH?

a) TpeyroJjbHasi,

0) mpsAIMOyTOJIbHAS;

B) KBaJpaTHasl;

') rayccouiajbHasl.

Kaxosa hopma oxnHa Jlupuxie B MeTO/Ie BPEMEHHBIX OKOH?

a) TpeyroJjbHasi;

0) mpsIMOYyTOJIbHAS;

B) KBaJpaTHasl;

') rayccouiajbHasl.

Bpemennbie okHa HEOOXOAUMBI:

a) U1 yMeHbleHus n3pe3anHoctd AUX B Touke w = 0;

0) ms ymenbleHus uzpezannoctd AUX B Touke w = 2p/T;

B) JUTsl yMEHbIIIeHUs u3pe3aHHOCTH AUX B OJU3H KPYTHIX CKIIOHOB;

) s ymeHbieHus uzpesanHoctu AUX B Ttouke w = p/T.

Haunmenbias uzpeszannoctb AUX nostygaeTcs npu UCIOJIb30BAHUU BPEMEHHOTO OKHA!
a) lupuxe;

0) baptnerra;
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17.

18.

19.

20.

B) XOMMMHTa;

r) XaHHa.

Brluncnurenu nepBbIX U BTOPBIX PAa3HOCTEH HE MPOMYCKAIOT MOCTOSHHYIO COCTaBJISAIONIYIO,
MOTOMY YTO OHH SIBJIIIOTCSI:

a) UG POBBIMH UHTETPATOPAMU;

0) nudposeiMu auddepeHnuaTopamu;

B) HaKaIUIMBAIOIIUMU CyMMaTOPaMH;

T') MOJIOCOBBIMH (PHITBTPAMH.

[udporoit uHTErpaTOp (HAKATUIMBAIOIINN CYMMAaTOP) YCIOBHO YCTOWYUBBIA (DHIIBTP, TOTOMY
YTO:

a) cyMMa OTCYETOB UMIYJbLCHOM XapaKTePUCTUKU paBHA OECKOHEUHOCTH;

0) cyMMa OTCUETOB UMITYJIbCHON XapaKTEpPUCTUKHU KOHEUHA;

B) JUCIIEPCHSI BBIXOHOTO IITyMa KOHEYHA;

T') OTKJIMK Ha €IUHUYHBIN UMITYJIbC HEOTPAaHUUYEHHO BO3PACTAeT.

[udposoii crnaxxuBaromuii GuiabTp — 3TO GUIBTP:

a) HIDKHUX 4acToT;

0) BEpXHUX YaCTOT;

B) TIOJIOCOBOM (UIIBTD;

T') peKEKTOPHBIA PHIIBTP.

Kakoe yTBep:k1eHrEe BEpHO:

a) AMIUIMTYTHO-9aCTOTHAsI XapaKTepucTuka nudpoBoro GuiabTpa 4eTHa, (pazouyacToTHAS
HEYETHA;

0) AMIUTUTYIHO-4aCTOTHAs XapaKTepucTuka nudpoBoro GpuiabTpa 4eTHaA, (hazoyacToTHAS —
YEeTHA;

B) AMIUIMTYIHO-4aCTOTHAs XapaKTEepUCTUKA IM(ppoBoro ¢puiabTpa HEeUeTHA, (pa3zoyacToTHAS —
YEeTHA;

r) AMIUTUTYTHO-4aCTOTHAs XapaKTepUCTUKa IudpoBoro ¢puabTpa HeUeTHA, (pa3zoyacToTHAS
HEYEeTHA.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

. Omepatop uudponoit cuctemsl umeet BuI: y(nT)=nT*x(nT+T). K kakomy Tumy oTHOCHUTCS

naHHas cucrema?

a) MuHEeHHas;

0) ¢pusnuecku Hepeanuzyemas;

B) CTallMOHApHAs;

') HeJIMHEWHAs!.

Omneparop nudposoit cucremsl umeer Bua: y(nT)=(nT)(nT)*x(nT+T). K kakomy Tumy
OTHOCUTCS JJaHHas cucTema?

a) HeTTMHEHAsI U HeCTallOHAPHAS,

0) ¢pu3nuecku Hepeanuzyemas U HecTallMOHapHas;
B) CTallMOHApHAs;

r) (pu3MYecKH peaan3yemasl.

VYkazare GU3NUECKU PEeATU3YEMYIO CUCTEMY:
a) y(nT)=x(nT-T)-y(nT+2T);

0) y(nT)=x(nT-T)+y(nT-2T);

B) y(nT)=x(nT+T)+y(nT+2T);

r) y(nT)=x(nT+T)-y(nT-2T).

f(nT)=Ku(nT). Haiitu Z-06pas3.

a) z/(z-1);

6) K/(z-1);

B) K7/(z-1);

r) z-A/Kz.

. f(nT)=Ku(nT-T). Haiitu Z-06pas3.

a) z/(z-1);
6) K/(z-1);
B) K7/(z-1);
r) z-A/Kz.
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10.

. Jana umnynscHas xapakrepuctuka: h(nT)={1, n=0; -1, n=1; 0, n>1; xakoe U3 pa3HOCTHHIX

YpaBHEHU COOTBETCTBYET €i?
a) y(nT)=x(nT)+x(nT-T);

0) y(nT)=x(nT)-x(nT-T);

B) y(nT)=-x(nT)-x(nT-T);

r) y(nT)=-x(nT)+x(nT-T).

. Kakomy ¢punbstpy coorBeTcTBYyeT pasHocTHOe ypaBHeHUE: y(nT)=x(nT)+E[Ky(nT-T)], n>0.

a) [1® ¢ okpyrieHuem JaHHBIX;

0) LI® ¢ okpyriaeHueM OCTaTKOB OT BBITOJTHEHUS apU(PMETUUECKUX OTICPALIHIA;
B) LI® ¢ yceueHnem aHHBIX;

r) [I® ¢ yceuyeHnemM ocTaTKoOB OT BBHITTOJTHEHHUS apU(PMETHISCKUX OTICPALTHA.

. Kakomy ¢punbstpy coorBeTcTBYyeT pasHoctHoe ypaBHeHuUE: y(nT)=x(nT)+E[Ky(nT-T)+0,5], n>0.

a) [1® ¢ okpyrieHuem JaHHBIX;

0) LI® ¢ okpyriaeHueM OCTaTKOB OT BBITOJTHEHUS apU(METUUECKUX OTICPALIHiA;
B) LI® ¢ yceueHnem aHHBIX;

r) [I® ¢ yceuyeHneM ocTaTKOB OT BBHITTOJTHEHUS apU(PMETHIECKUX OTICPALIHA.

. 3nauenne AUYX criaxuBatomero Gpuibtpa ¢ H(z)=z/(z-K) Ha HyeBoi#1 9acToTe paBHO:

a) A(0)=1;

6) A(0)=0;

B) A(0)=1/(1-K);

r) A(0)=K.

YHupepcanpHas 6a3oBas suetika (YbS) B pexxume nuddepenimpoBanust umeeT KodpPuneHT
nepeayu 1o MOCTOSSHHOW COCTaBJISIIOIICH:

a) Hu(1)=1;

6) Hu(1)=0;

B) Hu(1)=1/A;

r) Hu(1)=A.

9.1.3. IlpuMepHbBIii NepedyeHb T€M M TECTOBBIX 3aIaHUI HA KOHTPOJIbHbIE PA0OTHI

Hudposas 06paboTKa CUTHAJIOB.

1.

(O8]

10.

Jns 06paboTKM cUTHalla B BUJE IATH OJMHAKOBBIX OTCUETOB (IAMCKPETU3UPOBAHHBIN
HPSIMOYTOJIbHBIN UMITYJIbC) UCIIONB3YETCS COTTIACOBAHHBIN UGPOBON (PHIBTP, UMITYyJIbCHAS
XapaKTEePUCTHKAa KOTOPOro coBmazaer mno (opme c curHamoMm. OmnpenenuTbs CUCTEMHYIO
byHKuMIO GUIBTPAa U aNTOPUTMBI QPHIBTPALIMK B PEKYPCUBHOM M HEPEKypCUBHOU (popmax
peanusauuu. HailTu curnan Ha BeIXOA€E
¢ubTpa (nepssie 10 oTcueToB).

Haiitu Z-nipeobpazoBanue cepun u3 N paBHBIX OTCUETOB, PaBHBIX a.

. IIpu nonaue Ha Bxoa nudppoBoro GpuiIbTpa eIMHUYHOTO UMITYJIbCa Ha

BBIXOJI€ TOJIy4aeTcs mocieaoBatensHocts {1; 1/2; 1/4; ...; 1/2n; ...}. HaiiTu uMIyIbCHYIO
XapaKTEePUCTHKY U CHUCTEeMHYI0 (GYHKIUIO QuiabTpa. 3anucaTh alropuT™M HUPppoBOi
buibTpanuy U U300pa3uTh cxemy (GuIbTp.

HaiiTu OUCKpPEeTHYIO CBEpPTKY JBYX NMCKPETH3MPOBAHHBIX NPSIMOYTOJbHBIX HMIYJIbCOB,
3aJJaHHBIX MATHIO OTCYETAMHU.

. Ouenure 061acTh yCTOWYUBOCTU IU(PPOBOrO (PUIBTPA BTOPOrO MOPSAKA B 3aBUCUMOCTH OT

3HaueHni koddunuentoB bl u b2 u pazbeiite ee Ha MOA-00IACTH IS ANEPHOIUYECKUX U
KojebaTeapHbIX cucteM. O0JacTh YCTOMYMBOCTH OLEHHUTH: 1 — MO XapaKTEePUCTUUECKOMY
YpaBHEHHUIO; 2 — 110 kpureputo Payca-I'ypBuna.

. Hapucyiite cTpykrypHyto cxemy udpoBoro GuibTpa npu KaHOHMYECKOH Gopme peanusamuu,

U TIOCJICAYIONINE MYHKTHI 3aJaHHs BBIMOJHANWTE UCIIOJB3YsI 3TY (OpMYy peanu3aluu.

. OHpCI[GHI/ITe BBIXOJHBIC JUCHICPCUU HIYMOB OKPYTJICHHA, BHOCUMbBIX IIPH YMHOXCHUU HaA

ko3 uunenTs! punbTpa blu b2.

. Onpenenure cyMMapHYIO AUCIEPCUIO IIYMOB KBAHTOBAaHUS U OKPYIJIEHHS Ha BBIXOJE

UppoBoro GUIbTpA.

. [Ipu nmpenmnonox)eHuu, 9TO OJUH U3 yMHOXUTener Ha bl (b2) BeIMONHSET omepanuu

COXpaHEHHEM OCTaTKa, BEIUMCIIUTE BHIXOJHYIO TUCTIEPCHIO IITYMOB OKPYTJICHHS.
CnemnaiiTe BBIBOABI U OOBSICHEHHS MTPOLECCOB (HOPMHUPOBAHUS OMKUOOK U UX MPEACTABICHUS B
BUJIC IITYMOB B ITU(PPOBOM (HIIBTpE.
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9.1.4. Tembl 1a00paTOPHBIX padoOT

1. Hudposas 06paboTka IByMEPHBIX CUTHAIIOB
2. HudpoBas nuueiHas QuiabTpanus uzoOpaxeHuit. [{ludpoBrie METOAB KOPPEKIUH
HU300paKeHUI

9.2. MeToanuyeckne peKOMeHIaluN

VY4eOHbIil MaTepuan u3znaraercs B (Gopme, Mpeamnoiaramiieii caMoCTOATEIbHOE MBIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyA€HTOB UIPAET PEIIAIOILYIO POJIb
B XO/I€ BCETr0 Y4eOHOro mporecca.

Hauatp uzydeHue AuCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIuCKOM
y4e0HO-METOUYECKOTO U IporpaMMHOro obdecnedeHusi. CamocTosiTenbHas padoTa CTyJ€HTa BKIIOYAeT
paboTy ¢ yuyeOHBIMM MaTepuajiaMH, BbIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHUH, MPEAYyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B npouecce nzydeHus: IUCUUILIMHBI JUIsl Ty4YIIEr0 OCBOEHUS MaTepHraia HE0OOXOIUMO PEryJIipHO
oOpamaTbCcsi K pEKOMEHAYEMOW JIUTEpaType U MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
M0JIb30BaThCsl yepe3 KaOMHET CTy/AEeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTANIAMH, COJCPKAIIUMHI
HAay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, MOCBSIIEHHBIE PAa3JIUYHBIM acCHEKTaM
y4eOHOW AMCLMILIINHBI.

[Ipu caMoCTOATEILHOM U3YYEHUU TEM CIIEAYHTE PEKOMEHIAIMSIM:

— YTEHHME HUJHM NPOCMOTP MaTepHuajla OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblJENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YyUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepuaj, MONbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIIE€YET BBISICHUTh UX
3HAYEHUE JJIsl IOHUMaHUS JajJbHEHIIero MaTepuana;

— OCMBIC/IMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHbBIE BOIIPOCHI.

CryneHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHHUKALUU.

[To gucuuniIMHEe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIC 3aHATHA, B T.4. B (hopme BeOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BEOMHAPOB MyOJIMKYIOTCS B 3JIEKTPOHHOM KypCe 10 TUCHUIUIMHE.

9.3. TpeGoBaHUs K OLIEHOYHBIM MaTepHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310pOBbSI M MHBAJTH/I0B

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHHUTEIBHBIC OLCHOYHBIC MAaTCpHaJibl, ICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 94,

Ta6JII/II_Ia 9.4 — HOHOJ’IHI/ITGHBHHG MaTcpuajJlbl OOCHUBAHUA OJIA JIUL C OI'pPaHHYCHHBIMHU
BO3MOXXHOCTAMHA 3J0POBbA W MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOyUCHHS

C HapyLeHMsAMH cltyXa

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIEHUSIMU 3pEHUS

CobecenoBanue 1O BOTIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHbIE PabOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyniecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISIOIIMMHUCS
UCXOJIsl U3 COCTOSIHUS
oOyuaromierocss Ha MOMEHT
IIPOBEPKU

CornacoeaHa Ha noptane N2 77699

16




9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbA U HHBAJIUI0B

Jnst Ui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS U WHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHS 3aJaHHI OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4YaTHOH (hopme;

— B IeYaTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHL. /[ Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTABJICHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYCHHUS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEyCMaTPUBACT MPEAOCTaBlIeHuE HHPopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIUH:

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlEHUBAHUS PE3yJIbTATOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATOB.
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