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1. Henu v 321244 U3YYEeHUST TUCHUIIMHBI (MOTYJIs1)
1.1. Ileab 0CBOEHHA AW CIUIIINHBI

Llenpto mpenonaBanus aucumiuidHbl  «LludpoBas o00paGoTka CHrHAJIOB»  SABISAETCS
obecrieueHne 0a30BOM IOATOTOBKU CTYAEHTOB B O00JAacTH METOJOB, AITOPUTMOB U CPEICTB
1 (poBoif 00paOOTKK CUTHAIOB B PAJAMO3IEKTPOHHUKE, TEXHUKE CBSI3M M CMEXHBIX oOmactax. [Ipu
3TOM 0C000€ BHHUMAHHE YACIAETCS M3YYCHHI0O MATeMaTH4ecKOro ammapara ¥ OCHOB TEOPHHU
uppoBoli 00pabOTKM CUTHAJIOB, METOJIOB MPOEKTHUPOBAHUS AITOPUTMOB IU(PPOBOH 00pabOTKU
CHUTHAJOB M pacdyeTa LUPPOBBIX (QHUIBTPOB C HCIIOJIH30BAHHUEM COBPEMEHHBIX CPEACTB
BBIYUCIUTEILHON TEXHHUKH.

1.2. 3agauu AMCHUILIHHBI

K ocHoBHBIM 3amauam ocBoeHus auciuIUInHb «L{udpoBas oOpaboTKa CUTHATIOBY» MPEXKIe
BCEro OTHOCHUTCS:

— U3y4eHHEe OCHOB (h)yH/IaMEHTAIbHON TeOpHH LU(PPOBOH 00pabOTKM CUTHATIOB B YACTH
0a30BBIX METOJIOB M aJTOPUTMOB LHU(PPOBOI 0OpaOOTKH CHTHAJIOB, HHBAPHAHTHBIX OTHOCHUTEIHHO
¢u3nUecKoil TpPUPOABI CHTHANA, ¥ BKIIOYAIONIMX B ce0s: MaTeMaTHYeCKOe OIUCAHHE
(MaTeMaTU4ecKre MOJENH) JUHEWHBIX AMCKPETHBIX CHCTEM M JUCKPETHBIX CHTHAJOB, BKIIOYAs
JTMCKpeTHOE U ObIcTpoe npeobpazoBanne Dypoe;

— U3y4eHHE OCHOBHBIX JTAIOB MPOCKTUPOBAHUS U(POBBIX (GUIBTPOB;

— M3Yy4eHHE METOJIOB CHHTE3a U aHain3a Hu(POoBBIX GUIBTPOB U UX MATEMATHUYECKOTO
OTIHCAHMsI B BUJIE CTPYKTYD;

— U3YYEHHE COBPEMEHHBIX CPEJICTB KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS 0a30BBIX METOJIOB
U aJITOPUTMOB ITU(PPOBON 0OPaOOTKU CHTHAJIOB.

1.3. MecTto aucHMILIMHBI  (MOAYJsi) B  CTPYKType 00pa3oBaTebHOI
NPOrpamMMbl

Hucuuruinaa b1.6.16 «ludposas ob6paboTka cCUrHaioB» BXOIUT B 0a3oByr0 yacth bl.b
osoka 1. JIucuurimael (Mo1yin) yaeOHOTO TIaHa.

JlMcuMIuIMHa TOTHYECKH U COAEPKATENIbHO-METOANYECKH CBSI3aHa C TUCLIUIUIMHAMU MOAYJIEH
«MaremaTH4eCKUi aHAIN3», «DJIEKTPUIECTBO U MarHeTU3M». J{Ji1 OCBOCHMS TaHHOW JTUCIIMILIAHBI
HE00X0/IMMO BJIaJIeTh METOJJaMH MaTeMaTHUECKOT0 aHAIN3a, AaHATUTUYECKON reoMeTpuH, TMHEHHON
anreOpspl, perieHneM anreOpanyeckux, AMPpQPepeHInanbHbIX 1 HHTETPAIbHBIX YPaBHEHUHN; T€OpUn
(GYHKIMH KOMIUIEKCHOTO IMEPEMEHHOIr0, TEOPUH BEPOSATHOCTEH M MaTeMaTHMYeCKOW CTaTUCTHKHY;
3HaTh OCHOBHbBIE (PM3NYECKHE 3aKOHBI; YMETh MIPUMEHITh MaTeMaTHUYECKUE METOJIbl U (hr3HUecKue
3aKOHBI JJIS1 PELIEHUS IPAKTUYECKUX 3a/1a4.

B pesynbrare u3yueHUs HACTOALIEH IUCHMILIMHBI CTYAEHTHI JOJKHBI MOJYyYUTh 3HAHUA,
UMEIOIIME HE TOJIBKO CaMOCTOSATEIbHOE 3HAaUeHUE, HO M o0ecreunBaromme 6a30ByIo MOATOTOBKY IS
YCBOEHUS AUCITUTUINH 0a30BOM M BapHaTHBHOM yacTelt bioka 1 «/lucuummuael (MOyn)» yaeOHOTO
IUIaHA.



1.4.

Ilepeyenb mNJaAHMPYeMBbIX Ppe3yJbTATOB O0y4YeHHS MO JUCHMILINHE
(MOyJ110), COOTHECEHHBIX C NMJIAHMPYEMBIMH Pe3yJbTATAMHU OCBOEHUSI 00pPa30BaTeIbHOM
nporpammbl M3ydeHue MaHHOW ydeOHOW JMCHMIUIMHBI HAMpPaBIeHO Ha (GOPMHUpPOBAHUE Y
obOyuaroruxcs oowexyrbmypruix komnerennuii: OITK-3, OITK-4.

Ne
II.IT

Nunexc
KOMIIETECHIIA
)41

Conepxanue
KOMITCTCHITHH
(wm e€ yacTm)

B pe3ynbrare nzydeHus: yaeOHON AUCIUTLITNHBI
0o0ydaromuecs: J0IKHbI

3HaThb YMETH BJIaJ€Th




OIIK-3

CIIOCOOHOCTBIO
BIIQJICTh
OCHOBHBIMH
METO/IaMH,
criocobaMu
CpeacTBaMu
HOJTyYCHUS,
XpaHEeHHS,
nepepadoTKu
uHpopmanuu

u

— METO/TBI
MaTeMaTH4eCKOTo
OTMCAHUS
JIMHEWHBIX
JTUCKPETHBIX
CHUCTEM,;

— OCHOBHBIE
JTarnbl
MIPOEKTUPOBAHHUS
U (HPOBBIX
(GUIBTPOB; —
OCHOBHBIC METOJIbI
CUHTE3a U aHalu3a
ya-

CTOTHO-
n30upaTenb-HbIX
nu(poBBIX GUITH-
TPOB;

— OOBSICHSITH
MaTeMaTH4eCKOe
OTIFICAHUE
JIMHEVHBIX
JUCKPETHBIX CHCTEM
B BUJIC AJITOPUTMOB;
— BBITIONTHSTh
KOMITBIOTEPHOE
MO/JICTUPOBaHHE
JIMHEWHBIX
JTUCKPETHBI
X CHCTEM Ha
OCHOBE MX
MaTeMaTUYeCKOTo
OTIMCAHUS;, —
3a/1aBaTh
TpeOOBaHUS K
JaCTOTHBIM
XapaKTepUCTUKAM
uudpo-
BBIX (WIBTPOB;, —
000CHOBBIBATH
BBIOOD
nudpoBoro
¢unbTpa, c
KOHEYHOM 15805
OecKOHEeYHOU
HMITYJIbCHOU
XapaKTEPUCTUKOM;
—  CHHTE3UpOBaTh
uuppoBoit  GUIABLTP
U aHAIM3UPOBATh
ero
XapaKTePUCTUKU
CpeICcTBaMU
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS;

THUIIa

- 000CHOBBIBA
Th BBIOOD
CTPYKTYPBI
1u(ppoBoro Gpuib-
Tpa;

- BBINOJIHSATh
KOMITBIOTEPHOE
MOJICTTUPOBAHUE
CTPYKTYPBI

U dpoBoro
¢bunbTpa;

- HaBBIKA
MU
COCTaBJICHHS
MaTeMaTHYeCK
nx MozeaeH
JIMHEMHBIX
JTIUCKPETHBIX
CHCTEM n
JTIUCKPETHBIX
CHTHAJIOB;

- HaBBIKa
MU
KOMITBIOTEPHOT
0
MOJICJIUPOBAHU
A JIMHEUHBIX
JTUCKPETHBIX
cu-

CTEM;




No Nunexc Conepxxanue B pesynbrare nzyueHus: yaeOHON AUCIUILITTHBI
.0 | KOMICTCHIIM |  KOMIICTCHIIMH oOydaromuecs: JOIKHbI
u (nm e€ gacTu) 3HaTh YMETh BJIa/I€Th

— BBIUUCIIATh
JUCKPETHOE
npeoOpa3oBaHue
dypre
JIUCKPETHOTO
CUTHaja C
IIOMOUIbIO
JITOPUTMOB
ObICTpPOTO
npeoOpazoBaHus
dyppe cpeacrBaMu
KOMITBIOTEPHOTO
MOJIETTUPOBAHUSI.

2. | OIIK-4 CIIOCOOHOCTBIO | — METO/IbI - CHUHTE3UpPOBA | — HaBbIKa
UMETh HAaBBIKHA | MATEMAaTHYECKOTrO | Th uudpoBoit | Mu
CaMOCTOSITEIIbH | ONHUCAHUS bunpTp Y| KOMITBIOTEPHOT
oif paboOTHl Ha U (ppOBBIX aHaJIM3upOBaTh €ro| O
KOMIIBEOTEPE U B (umbTpoB | XapPaKTePHCTUKH MPOEKTUPOBAHU
KOMITBIOTEPHBIX B cpeacTsamu s L PPOBBIX
ceTsIx, BHJIC KOMITBIOTEPHOTO buUILTPOB;
OCYIIECTBIATh | CTPYKTYPBI; — MOACTUPOBAHHA, - HaBbIKa
KOMITBIOTEpHOE | METOx — 00OCHOBBIBA | MU
MoOenHpOBaHue | MATEMATHYIECKOTO Th BBIOOP | KOMIIBIOTEPHOT
yeTpoticTs, OTHCAHMS CTPYKTYpbI O BBIYHUCITICHUS
cvcTeM o | mackpernBx u(poBoro Guib- | TUCKPETHOTO
HpolIeccon o | curnanos ¢ Tpa; Ep606p330BaHI/I
ucnonp3oBanue | TOMOIIBIO B BBITOTHATE Dypse Ha
M JIACKPETHOTO KOMIIBIOTEPHOE oerone
YHHUBEPCATbHBIX npeobpaszo | MOACTMPOBAHNE S51CTpOro
IAKETOR BaHus Dypre; CTPYKTYPBI

B aIropHTM A POBOTO npeoOpa3oBaHu
MIPUKITaTHBIX . | 5 dypee.
KOMIIbIOTEpHBIX | OPICTPOTO (prbTpa;
nporpamm npeodpa3oBanust | BBIYMCIATH
dypse; JIUCKPETHOE
_ TIPUHIAIIBI npeoOpa3oBaHue
OLICHKH IIIyMOB Dypre
KBAaHTOBAaHUs B AUCKPETHOIO
HPOBBIX CUTHala c
dbunmpTpax c HIOMOIIBIO
(bukcupoBaHHON AJIFCOPUTMOB
TOYKOHU. ObICTPOTO
npeoOpazoBaHus
®ypre cpeacrBamu
KOMITbIOTEPHOTO
MOJICTTUPOBAHUSI.




2. CTpyKTYypa U coep:KaHue TUCIUTLTHHBI
2.1. PacnpeaejieHHe TPYA0EMKOCTH JUCIHUIIMHBI 10 BUJaM padoT

O6mast TpymOEMKOCTh AUCHUIUIMHBI cocTaBimsier 3 3a4d. en. (108 wacoB), wux
pacmpezeneHue Mo BuaaM padoT IpeCTaBIeHO B TabmuIe (01 cmydenmos ODO).

Bun yaeOHoO# paboThI Bcero CemecTtphbl
4acoB (dacer)

4

KonTakTHas pabora, B TOM 4HCJI€:

AyauTOpHBIE 3aHATHS (BCEro): 56 56

3aHATHA JTEKIIMOHHOTO TUIIA 24 24

JlaGopaTopHbIe 3aHATHS 32 32

3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKHE

3aHSTHS) - -

HNuas koHTakTHasi padora:

KonTpons camoctositensHol padotsl (KCP) 4 4

[Ipomexyrounas arrectauus (MKP) 0,2 0,2

CamocTrosiTesibHasi padoTa, B TOM YHCJI€: 47.8 47.8

Kypcogas pabora — —
[IpopaboTka yuebHOro (TeOpeTUYeCcKoro) MaTepuana 20 20
BeimonHeHue WHIMBUAYAIbHBIX 3a7aHuN  (TIOATOTOBKA

o N 7,8 7,8
COOOLIeHUH, Tpe3eHTaLuil)
[TonroToBka K TEKymemMy KOHTPOJIIO 20 20
KonTpous:
IToaroroBka K 3K3amMeHy - -
OO0mas Tpy10eMKoOCTh qac. 108 108
B TOM YHCJIe KOHTAKTHAs 60.2 60.2
padora
3a4. efl. 3 3

KonTtaktHas paGoTta mpu npoBeAeHUM Y4eOHBIX 3aHATUNH o aucuuiuinHe «lludposas
00paboTKa CHTHAJIOBY BKJIIOYAaeT B ceOs: 3aHATUS JIEKIMOHHOIO THIA, J1JabopaTopHbIE paboTHI,
IPYNIOBbIE U UHMBUyaJbHbIE KOHCYIbTAIIMH; IPOMEXKYTOUYHASI aTTECTAllUsI B YCTHOU (hopMme.

2.2. CTpykKTypa IMCHUTIMHBI

Pacnipenenenne BUIOB y4eOHOW pabOTBI M WX TPYAOEMKOCTH IO pa3zieiiaM IUCIUTUIAHBL
Pa3nens! (TeMbl) TUCHUIUIMHEI, U3y4aeMble B4 ceMecTpe (ouHas ¢popma):

Ne HaumenoBanue pasaesos (Tem) Komuyectso qacos




n/m AymuropHas Bneaynuropnas
Bcero paborta KCP PEEEE
J |13 | JIP CPC

1 |CurHanbl ¥4 TUHEHHBIE CHCTEMEI 15,8 4 4 7.8

2 |[duckpernsanus u JUCKPETHBIC 42 3 16 5 16
npeoOpa30BaHusi CUTHAJIOB

3  |DunbTpanys 0AHOMEPHBIX 12 4 — 8
CUTHAJIOB

4 |YacroTHeli aHanu3  nudpoBbx | 38 8 12 2 16
(buIBTPOB
[Tpomexxyrounas arrectanus (MKP) | 0,2
HToro mo fucmuILInue: 108 24 32 4 47,8

[Mpumeuanue: JI — nexuuu, 113 — npaktudeckue 3anstust / cemuHapsbl, JIP — naboparopHeie

3aHATHA, CPC - camocrosTenpHas pa60Ta CTYACHTA, HKP- MMPOMECIKYTOUHAA aTTCCTALlUA.

2.3.

2.3.1.

Conep:xkanue pa3aesnoB (TeM) THCHUUIIMHBI

3ansaTus JEKIIMOHHOI'0 THIIA

HaumenoBanune
pasnena (Tembl)

Cogepxanue pazzena (TeMbl)

®opMa TeKyliero
KOHTPOJIA

Curgaisl
JIMHENHEBIE
CUCTEMBI

u

Knaccugukanus  curHanoB.  AHaloroBble,
JUCKpPETHBIE U U(PPOBbIE CUTHAJIBI.
Mertponorus CUTHAJIOB. JInnelinoe,
HOPMHPOBAHHOE, METPUIECKOE U THIHOEPTOBO
NPOCTPaHCTBA CUTHAJIOB.
dypbe-nnpeoOpa3oBaHUe CHUTHAJIOB M €0
cBoiicTBa. O600meHHbIN psag Pypse. dddekr
['u60ca. [TpeobpazoBanue CBEpTKH.
Koppensiuonnsie U CHEKTpaJIbHbIE
COOTHOIIICHUSI.

JnHamuyeckoe 51 CIIEKTPAIBHOE
NpEJCTaBICHUE CUTHAJIOB. MOIIHOCT, U
DHEPTHUsl CUTHAIOB. DHEPTeTHYECKUE CIIEKTPHI
CUTHAJIOB. MaTemMaTndeckoe ONucaHue IIyMOB

U TomMeX. XapaKTepUCTUKHU TIOMEX.

JluneliHblE YW  MHBAapUaHTHBIE K  CIBUTY
CHUCTEMBI npeoOpa3oBaHus CUTHAJIOB.
NMIynbCHBIM ~ OTKIMK W IEpeJaTOYHbIE
¢ynkuun  cuctem. Marterpan  J{roamerns.

AMHJ’II/ITy,Z[HO-‘-IaCTOTHa}I )51 (1)3.30-‘-13.CTOTH3.}I
XapaKTCPUCTHUKU CUCTCM.

OtBeTsl
KOHTPOJIbHBIE
BOIIPOCHI /
BBINOJIHEHUE
MPAaKTUYECKUX
3aJJaHui / OT4YeT 1o
BBINOJIHEHHBIM
1a00paTOPHBIM
pabotam

Ha




Juckperusanus u
JTUCKPETHBIE
peoOpa3oBaHus
CHTHAJIOB

3ajaud M [PUHLHUIBL  JUCKPETHU3ALUU
curHainoB. PaBHOMepHass  IHCKpeTH3aLusl.
Crnekrtp JUCKPETHOTO CUTHAJIA.
WNurepnossiuvonssli  pax  KorenbHukoBa—
[llenHona. Jluckperusauust ¢ YCpPEIHECHHUEM.
Jluckperusanus CeKTpos.

Juckperuszaiusi Mo KpUTEPUIO HAUOOJBILIETO
OTKJIOHEHMS. AJaNnTHBHAsg JIHUCKpPETU3aLus.
KBanroBanue curhaios. Jleuumauus u
MHTEPIIOSIINS JaHHBIX.

[IpeoOpazoBanue Dypre. JuckpeTHoe
npeoOpa3oBaHue dypobe. brictpoe
npeodpazoBanue Oypbe. ANTOPUTM OBICTPOTO
npeobpazoBanus Oypoe.

HenpepbiBHOE 1 JHCKpETHOE MpeoOpa3oBaHue
Jlamnaca.

Z-npeoOpa3oBaHWE  CHUTHAJIOB.

znpeoOpa3oBaHusl.

ITpumepsr
CBsi3b c
peoOpa3oBaHUAMHU Jlannaca.
CaoiictBa z-npeoOpa3zoBanus. OroOpakeHue
Z-npeoOpa3zoBaHus. AHanuTH4ecKas popma z-

dyppe U

00pazoB. O0OpaTHOE zpeodpa3oBaHUE.

JuckpeTHas CBEpTKa (KOHBOJTIOLIH ).
VYpaBHEHHE IUCKPETHOH CBEPTKU. TeXHHKa
CBEPTKU. ABTOKOPPEISIHS U €€ BbIYUCICHHE.
[TpuMeHeHHs aBTOKOPPENISIIMOHHON (DYHKIIHH.

OTtBeTbI
KOHTPOJIbHBIE
BOTIPOCHI /
BBITIOJTHEHHE
MPAKTUIECKIX
3aJaHuii / OTYeT IO
BBITTOJIHEHHBIM
J1a00paTOPHBIM
pabotam

Ha

BeiiBner-npeobpa3oBanue 151 BEUBIIET-
¢wibTpanus. [IporpammupoBaHue BeWBIeT-
npeoOpa3oBaHuil.

OunbTpanus
OJTHOMEPHBIX
CUTHAJIOB

O6paboTka 1uppoBeIX curHanoB. KitoueBbie
onepanuu MUGPoBO 00padOTKU (JTMHEHHAsS
CBEpTKa, KOoppemsiuus, JUHEeHHas nudpoBas
¢bunbTpanus, AUCKPETHbIE NpeoOpa3oBaHuS,
MOAYJIsKs curHaiaoB). OO0IacTH MpUMEHEHUS
1u(ppoBoit 00pabOTKH CUTHAJIOB.

[udpossie ¢unbTpel. HepexkypcuBHble U
pekypcuBHbIe GUIbTPbl. UMIynbcHas peakuus
GuIbTPOB. [lepenaTounsie byHKIUN
¢uIbTPOB. YeToiunBoCTh ¢uIBLTPOB.
YacToTHBIE  XapaKTEPUCTUKH  (PHIIBTPOB.
dazoBas 1 rpymnmnonas 3ajepkka. OuibTpanus
CIy4alHbIX CUTHAIOB. CTPYKTYpHBIE CXEMBI

U (GPOBHIX (PUIBTPOB.

OTBeTHI
KOHTPOJIbHBIE
BOIIPOCHI /
BBITTOJTHCHHUE
MPAKTUIECKUX
3aJaHuN

Ha




4 |YacTOoTHBII OuibTphl criaxuBanus. Metoq HauMeHbIIUX |OTBETHI Ha
aHanu3 QpoBbIX (kBagpaToB. Puiaetper MHK 1-ro mopsaka. KOHTPOJIbHBIE
¢buIbTpOB WmnynecHas ~ peakuust u yacToTHas |[BOTIPOCHI /
XapakTepucTuka  ¢uiapTpa.  OnruMusarus|BPHIOTHCHAC
crnaxuanus. OunpTpsl MHK 2-ro nmopsiznka. HpaKTiHccKix

3aJJaHui / OTYET 1O BBI
®unetpel MHK 4-ro mopsiaka. Pa3HocTHbIe

[MOJIHEHHBIM J1abopa-
GWIBTPHI U GUIBTPHI HHTETPUPOBAHUS. TOPHBIM paboTam
@unpTpalus CiIy4yalHbIX CUTHAJIOB. CHEKTpHI
MOILHOCTH CIy4YalHbIX CUTHAJIOB.
[Ipumenenue BecoBbIX GYHKIMHA. IddexT
['n66ca 1 ero mpakTU4eCKUe MOCIEACTBUS IPU
buapTparum. Heiitpanuzauus SIBJICHUS
['n66ca B wuactoTHOW oOnactu. OCHOBHBIC
BECOBBIE () YHKIIUH.
HepexypcuBHble  4yacTOTHBIE  IU(POBBIC
¢wibtpel.  Tumer  ¢uneTpoB.  Meronuka
pacuetoB HI®. HpaeanpHble YacTOTHBIC
¢unbTpel. MMnynbcHas peakuus (UIBTPOB.
Koneunslie npUOIKEHUS UJeabHbIX
¢wibTpoB. IlpumMeHeHne BECOBBIX (HYHKIIHIA.
['maaxue YacTOTHBIC GUIbTPHI.
Huddepenuupyomue 1uPpoBbie (UIBTPHI.
ATnbTepHATUBHBIC METO/TBI pacuera
HEPEeKYPCUBHBIX IUGPOBBIX (PUIBTPOB. Z-
npeoOpa3oBaHre CHUTHAIOB M €ro CBOMCTBA.
[Tpumeps! z-npeobpazoBanus. ObpatHoe zpe-
o0Opa3oBaHueE. [Ipumenenus z-
npeoOpa3oBaHus.
PexypcuBHbIe U poBbIe (GUIbTPHI.
Kackamnass u mapamienbHas ¢opma PLO.
PazpaboTka PEKYPCHUBHBIX u(poBbIX
¢unbTpoB. PexeKkTopHblE U CENEKTOPHbIE
¢unbTpel. bununeiHoe z-mpeoOpas3oBaHue.
Tunel peKypCcHUBHBIX YaCTOTHBIX (PUIBTPOB.
HuszkouactotHeii  ¢uibTp  barrepyopra.
BricokouacTOTHBIM
¢uneTp barrepyopra. IlomocoBod GuIBTp
barrepyopra. ®unbTpbl UeOsblesa.

2.3.2. 3aHATHS CEMHMHAPCKOI0 TUIA

CornacHo yueOHOMY TUJIaHY CeMUHAPCKUE (MIPaAKTUYECKHE) 3aHATHS TI0 y4eOHON TUCITUTUIMHE
b1.b.16 «l{udposas 06paboTka CUTHATIOBY» HE IPETYCMOTPEHBI.

2.3.3. JIabopaTopHble 3aHATUS
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Ne
Ne Kon-Bo
i paznena HaumenoBanue nabopaTopHbIX paboT 4ACOB
JTUCIUTUTAHBI
1 1 MonenupoBaHue JMHEHHBIX cucTeM B cucreme Mathcad 4
2 2 CnekTpanbHblil ananu3 B cucreme Mathcad 4
3 2 QunbTpanysi 3alIyMJICHHBIX CHUTHAJIOB C  HCIOJb30BaHHEM 4
osicTporo npeobpazoBanusi Oypwe B cucteme Mathcad
4 2 [IporpammupoBanue BeWBIET-IpeoOpa3oBaHuil B 4
cucreme Mathcad
5 2 BeiiBneT-GuibTpanus 3airyMICHHBIX CUTHAJIOB B CHCTEME 4
Mathcad
6 4 [IpoekTupoBanue udpoBoro BUX-punetpa  MeTOmOM 5
OwIMHEHOTro nmpeodpa3oBanus B cucreMe Mathcad
7 4 [Tpoextuporanue muppororo KUX-dpunstpa B cucreme Mathcad 6
Uroro: 32
2.3.4. IlpuMepHasi TeMAaTHKA KYyPCOBBbIX padoT (IPOEKTOB)
CornacHo y4eOHOMY IUIaHYy KypcOBble PaOOThlI (IIPOEKTHI) MO JAHHON AUCHMILIUHE HE
PEIyCMOTPEHBI.
2.4. Ilepeuenb Y4eOHO0-MeTOIMYeCcKOro odecreyeHns OIS
CaMOCTOSITEJIbHOI Pa0d0ThI 00y4alOIMXCH M0 JMCUMILIHHE (MOIYJII0)
No [TepeueHsb ya4eOHO-METOAMICCKOTO 00SCTICUCHUS TUCIUILTAHBI
n/m Bux CPC I10 BBIITOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 | IlpopaboTka yueGHOrO
(TeopeTHyecKoro)
Marepuana); MeTtoanyeckie peKOMEH/IalluH 110 OPTaHU3AIUU 1 BBITIOJTHEHUIO
2 BrimoueHue CaMOCTOSITENIbHON pabOThI CTYJIEHTOB JJIs OaKalaBpOB
VIH IV BHyaTbHbIX HarpasieHus noarotoBku 11.03.02 «MHpokoMMyHHKAIIMOHHBIE
3a/1aHHi; TEXHOJIOTUHU U CUCTEMBI CBSI3U»» H MATMCTPOB HAIIPABIICHUS
3 | HoxaroroBka k Texymeii |10AroToBKH 11.04.02 « MH()OKOMMYHHKAIMOHHBIC TEXHOIOTUN 1
¥ [IPOMEKYTOUYHO CHCTEMBI CBSI3M»
aTTeCTaluu
No [TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS
i HaumenoBanue pa3zzaena (Tembl) JVICHUTIIIMHBI 110 BBIITOJIHEHHUIO
L CaMOCTOSITEIbHON PabOThI
1 |CursHasbl ¥ JIMHEWHBIE CUCTEMBI
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I[I/ICerTI/I?)aI_[I/ISI " JUCKPCTHLIC
npeoOpa3oBaHusl CUTHAJIOB

(DI/IJIBTpaI_II/ISI OOTHOMCPHBIX
CHUT'HAJIOB

YactoTHbI aHAIH3 ITU(POBBIX
(buIBTPOB

1. Bopo6ses C.H. Lugposas o6padboTka
curHanoB. — M.: 3gaTenbCckuii HEHTp «AKageMUs»,
2013.

2. Marsees FO.H. [ludposas o6padoTka
CUTHAJIOB [ DJIEKTPOHHBIN pecypc]: yued. mocodue —
OnektpoH. naH. — Cankt-Ilerepoypr: HUY UTMO,
2013. — 166 c. — Pexwum nocryna:
https://e.lanbook.com/book/43698

3. Cwmurt C. [udposas o6padoTka
cur"aios. [IpakTuueckoe pyKkoBOJICTBO [ DIEKTPOHHBII
pecypc]: yaeb. mocodue — IIeKTpoH. 1aH. — MocKBa:
JMK TIlpecc, 2011. — 720 c. — Pexum gocryna:

https://e.lanbook.com/book/60986

4, VYwmusimkun, C.B. OcHOBBI TeOpUU
G poBoii 00padOTKH CUTHAJIOB [ DIEKTPOHHBIHI
pecypc]: yaeb. mocodue — IneKTpoH. 1aH. — MockBa:
Texuocdepa,

2016. — 528 ¢. — Pexwum nocryna:
https://e.lanbook.com/book/87749

5. bacapa6 M.A. IludpoBas o00paboTKa
CUTHAJIOB ® W300pakeHWH B paauo(U3HUECKUX
MIPWIOKEHUAX [DekTpoHHbId pecypc]/ M.A. Bacapa0,
B.K. Bonocwok, O.B. T'opsiukuH. — DIEKTPOH. J1aH. —
Mocksa: ®uzmaraut, 2007. — 544 c. — Pexxum nocrymna:
https://e.lanbook.com/book/2215

6. Kpucranuuckuii P.E., Kpucranunckuii
B.P. Ilpeo6pa3zoBanus @ypre u Jlamiaca B cucremax
KOMIIBIOTEPHOW MaTeMaTuku. — M.: I'opsdas nuHUA
Temexom, 2006.

7. Ommnenreiim  A.B., Iladep P.B.
Hudposas obOpaboTtka curHanoB. — M.: Texnocdepa,
2006.

8. [TomoB O.b. [udpoBas oOpaboTka
CUTHAJOB B  TpPaKkTax  3BYKOBOTO  BELIaHHS
[DnexTponnsiit pecype] / O.b. Ilonos, C.I'. Puxtep. —
OnexTpoH. AaH. — MockBa: ['opsuas nuHus—Tenekom,
2015. - 342 C. - Pexum JIOCTYyTIA:
https://e.lanbook.com/book/94576

9. Cepruenko A.b. Iudposas obpaboTka
curHanos. — 2-e uza. — CII6.: [Tutep, 2007. — 750 c.

10.  Wrapk I'.-I'. IlpumeHeHme BeWBIETOB
st 1IOC; [mep. ¢ anrn. H.W. CmupHOBO#, mox pen.
AlT.

Kropkuana]. — M.: Texnocdepa, 2007.
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Y4eOHO-MeTOANYECKUE MaTePUAITBI TSl CAaMOCTOSITEILHON PabOThl 00yJYaIOIIUXCS U3 YHCIIa
WHBAJIUOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3710p0oBbs (OB3) npenocrasistores B hopmax,
QJIalITUPOBAHHBIX K OTPaHUYCHUSIM HUX 3JI0POBBS U BOCIIPHUATHS UHPOPMALIUU:

JUist 1 ¢ HApyIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe YBEIMYCHHBIM MIPUPTOM, — B POpPME IIIEKTPOHHOTO JTOKYMEHTA.

JUiist U1 ¢ HApYIIEHUSIMA CITyXa: —

B [IEYaTHOH (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1st JIT ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBI TEpeYeHb MOXKET OBbITh KOHKPETH3MPOBAaH B 33aBUCUMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B npouiecce npenonaBanys JUCHUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE METO/IbI:
— JIEKLUU;
- IIPOBE/ICHUE MPAKTUUECKUX 3aHATHIH;
- OIIpOC;
—IIPAaKTUYECKUE 3aJaHuS;
— myOIMdHas 3auTa 1a00paTopHBIX padoT;
- KOHCYJIbTAIIMM IIperoiaBaTeneii;
- caMmocCTosiTeNIbHasi padoTa CTY/I€HTOB (M3y4eHHE TEOPETUUYECKOro MaTepualla,

MOJIrOTOBKA K JIJAOOPATOPHBIM 3aHATHUSAM, BHIIIOJIHEHNE TOMAIIHUX pa0OT U MHAMBUYaIbHbIX

TUIIOBBIX PacyeTOB, IIOJrOTOBKA K OMPOCY, TECTUPOBAHUIO U IK3aMEHY).

Jlia npoBefeHUs BCeX JIEKIMOHHBIX 3aHSATUN UCHOJB3YIOTCS MYJIbTHUMEIUNHBIE CPEICTBA
BOCIIPOM3BEJEHUSI AKTUBHOIO  COJAEP>KMMOIO, IO3BOJISIOLIETO  CIYIIATENI0  BOCIPHHHUMATh
O0COOEHHOCTH M3Y4aeMOI'o MaTepHuala, 3a4acTyl0 WUrpaolllie pEeHIalollyl0 poJib B NMOHUMAHUHM U
BOCIIPUATHH, a Takke (QOPMHUPOBAHUU MpPO(ecCHOHANBHBIX KoMreTreHIuil. HHTepakTUBHBIE
ayIUTOPHBIE 3aHATHUS C HCIIOJIB30BAHUEM MYJIBTUMEIUMHBIX CHCTEM IIO3BOJIAIOT AaKTHUBHO U
3¢ (EeKTUBHO BOBJIEKATh Y4alllUXCsl B y4EOHBIN MpPOIecC U OCYIIECTBIATh 00paTHYIO CBs3b. [loMmrmMo
3TOr0, CTAHOBUTCS BO3MOKHBIM 3((heKTUBHOE 00CYKIEHNE CI0XKHBIX U TUCKYCCUOHHBIX BOIPOCOB
U IIpodiem.

ITpoBenenue Bcex 3aHATHH 1a00PaTOPHOTO MPAKTUKYMa MIPEAYCMOTPEHO B MYJIbTUMEIUITHOM
KJIacce CHeIUalbHBIX JUCIUIUIMH B WHXEHepHO-Maremarnuecko cucreme MATHCAD c¢
UCMOJIb30BAaHUEM BCTPOCHHBIX B 3Ty CHCTEMY CpPEICTB IPOrpaMMHpOBaHMA U TrpadudecKoi
BU3YaIM3al[UH PE3yJIbTaTOB YHUCICHHBIX PACUeTOB.

[To uToram BHINOMHEHUS Ka)KJOW J1abopaTOpHOW pabOThl CTYJAEHT COCTaBISET MOAPOOHBIM
MACbMEHHBIA  OTYET, ONHPasCh HAa KOTOPBIA JOJDKEH B Oecelne ¢  TperojaBaresieM
IIPOJEMOHCTPUPOBATh 3HAHUE TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOI'O MaTepuaia, OTHOCSILErocs K
pabote. I[IpoBepka 3HaHMIl CTyleHTa OCHOBaHAa Ha KOHTPOJIBHBIX BONpPOCAaX, MPHUBEACHHBIX B
ONMHUCAaHUM pabOTHl W JOMOJHHUTEIBHBIX BOINPOCAX, KACAIOIIUXCA COOTBETCTBYIOIIMX pa3JIeoB
ocHOBHOI muctumiunbel «{udposas obpaborka curHamosy». Ilocie BbImosHEHHUs JabOpaTOpHON
paboThI CTYEHT MPEJOCTaBISAET OTKOPPEKTUPOBAHHBIN B X0/1€ 3AIUTHl MTUCbMEHHBIN OTYET O HEM.

13



JonomuuTenpHas hopma KOHTPos 3PGEKTUBHOCTH YCBOCHUSI MaTepHalia U IPUOOpPETEHUS
NPAaKTUYECKUX HABBIKOB 3aKJIIOYACTCS B OTKPHITOH WHTEPAKTHUBHOM 3aliuTe pabOThl Ha YCTHOM
BBICTYIUICHUU II€pe]l ayAuTOpueld COKYpCHHUKOB. B 3TOM ciydae 3ammra MPOXOJUT B PEKUME
KpaTKoro J0KJa/1a Ha KOH(QEepPEHIIHH.

[lo wu3yyaeMoil NUCUUIUIMHE CTYAEHTAM MPEIOCTABISAETCS BO3MOXHOCTH OTKPBITO
MOJIb30BaThCS (B TOM YHCIIE KOMMPOBATH HA JIMYHBIE HOCUTEIU MH(POPMALMU) MOATOTOBICHHBIMU
BEJYLINM JIaHHYIO AUCLMILTUHY MIpernojjaBaTesieM MaTeprualaMy B BUJE 3JIEKTPOHHOI0 KOMILJIEKCa
CONPOBOKAEHUS, BKIIOUYAIOIETO B ceOsl:

— ANEKTPOHHBIE KOHCTIEKTHI JICKIIHIA;

— AJIEKTPOHHBIE TUIaHbI MPAKTUYECKUX (CEMHUHAPCKUX ) 3aHSTHIA;

— 3JIEKTPOHHBIE BAPUAHTHI y4eOHO-METOJUUECKOTUX TTOCOOH JUIsl BBIIOJTHEHUS
1ab0opaTOPHBIX 3a/1aHUM;

— CIHUCKHU KOHTPOJIbHBIX BOMPOCOB K KaXKJI0¥ TeMe U3y4aeMoro Kypca;

— pa3Ho00pa3HyIo JOMOTHUTEIBHYIO JIUTEPATYPY, OTHOCAUIYIOCS K U3ydaeMOi
JTUCIUILTNHE

B DJIEKTPOHHOM BHJE (B pa3iMYHbIX TEKCTOBBIX (opmaTax H rpadudeckux gopmaTax, a TaKkKe B
dopmarax *.pdf, *.djvu.

ConpoBoXKJIeHHE CaMOCTOSITENIbHON paObOThI CTYACHTOB TaKKe€ OPraHU30BAHO B CIEYIOIINX
dbopmax:

— YCBOGHHUE, JIOTIOJHEHHE U BHHKAHUE B pa3dupaemble pas/ieibl AUCHUTIINHBI
MIPY TTOMOIIX 3HAHUH TOIYYaeMBIX TI0 CPEJCTBAM M3YUYECHHUSI PEKOMEHIYEMOH JINTEPaTyphl U
OCYILIECTBIISIEMOE ITyTEM HAMKUCAHUsI KOHCIIEKTA;

- KOHCYJIbTAIlH, OPTaHU30BaHHBIC JUIS Pa3bsICHEHHUS MPOOJIEMHBIX MOMEHTOB
IPH CaMOCTOSITEIBHOM M3yYEHUM TEX WM HWHBIX AacleKTOB pa3/eNioB yCBaUBaeMOM
uHpopmanuu B aucuuruinHe. OCHOBHBIE 00pa3oBaTeIbHBIE TEXHOJIOTHH, UCIOJIb3YeMbIE B
y4eOHOM Tpolecce:

— UHTEpaKTHBHAs JIEKUUS C MYJIbTUMEIUHHOW CHCTEMOM C AaKTHBHBIM
BOBJICUEHUEM CTYACHTOB B yUe€OHBIN MPOLECC U 0OPATHON CBA3BIO;

— JIEKIUH € TPOOIEMHBIM U3JI0KEHUEM;

- 00CyXIeHUE CIIOKHBIX M INCKYCCHOHHBIX BOIIPOCOB U MPOOJIEM U pa3pelieHue
npobiem;

— KOMIIBIOTEPHBIE 3aHATHS B PEKUMax B3aMMOJEHCTBHS «IIpernojiaBaTelb —
CTY/ICHT», «CTYJCHT — IPETIO/IaBaTEINby, «CTYIEHT — CTYICHTY;

— TEXHOJIOTUM  CMEUIAaHHOTO  OOYYeHHs: JUCTAaHIMOHHBbIE 3aJaHuid U
yIpakHEHUS, COCTABJICHHE TIIOCCAPHEB TEPMHUHOB U OTpeieIeHu, TpynoBbie MmeTo bl Wiki,
UHTEPHET-TECTUPOBAHUE U aHKETHPOBaHUE.

WuTepakTBHBIE 00pa30BaTEIbHBIC TEXHOIIOTUH, UCTIONB3yEeMbIE B AYIUTOPHBIX 3aHATHUSX

- TEXHOJIOTHUS Pa3BUTHUSI KPUTUIECKOTO MBIIIIICHHUS;

— JIEKIMH € TIPOOJIEMHBIM U3JI0KEHUEM;

— UCIOJIb30BAHUE CPEJICTB MYJIbTUMENINA;

- M3yUYeHHE U 3aKperyIeHne HOBOTO MaTepralia (MHTepaKTUBHAS JICKITHs, padoTa
C HarIAIHBIMH TOCOOMSMH, BHJIEO- U ayIuOMaTepualaMH, HCIIOJIb30BaHUE BOIIPOCOB,
CoxkpaTtrueckuii 1uaor);

— OOCYX/IeHHE CIIOKHBIX U JAMCKYCCHOHHBIX BOIPOCOB U mpobdsieM («3aiimMu
No3uNMI0 (IIKada MHEHUH)», MPOEKTUBHBbIE TEXHUKH, «OAMH — BABOEM — BCE BMECTEM,
«CMeHH TO3ULHION,
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«luckyccus B cTuiie TeIEBU3MOHHOTO TOK-IIOY», 1€0aThl, CUMIIO3UYM);

- paspemienue npoodsem («epeBo pemenuii», «Mo3roBoi mMTypM», «AHAINA3
Ka3yCoBY»); — TBOPUYECKHE 3aaHUs;

— paboTa B MaJbIX TPYIINaXx;

- WCII0JIb30BaHUE CPEACTB MYJIbTUMEIMA (KOMITBIOTEPHBIE KIIACCHI);

— TEXHOJIOTHSI KOMIIBIOTEPHOTO MOJCJIMPOBAHUSI UUCIEHHBIX pacyeToB B
HHKeHepHo-Marematndeckot cucteme MATHCAD (unum  cucteMe  KOMIThbIOTEPHOM
marematuku MATLAB).

Jnsg nun ¢ OrpaHMYEHHBIMM BO3MOKHOCTSIMU 3JI0pOBbsSI MPEIYCMOTPEHA OpraHU3alus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.
3aHsATHUsA, TPOBOIMMBIE C UCIIOJIb30BAHUEM HHTEPAKTUBHBIX TEXHOJIOTUMN

Cemectp Bun Hcnonb3yemblie nHTepakTuBHbIe | KonmuecTBo
sansaTus(Jl, 00pa3zoBaTelIbHbIC TEXHOJIOTHH YacoB
I13,
JIP)
JI NHTepakTuBHAasg JEKIUS C  MYJbTUMEOUWHOU 24
CUCTEMOH
JIP WuauBuayaibHOE BBIIIOJIHEHUE J1a00PAaTOPHBIX 32
3aJlaHuN
Hroro: 56
4, OueHouHble cpeAcTBa IS TeKylLIero KOHTPOJISI  YCIeBAeMOCTH H

NPOMEKYTOYHOM aTTecTAlNU
4.1. ®oHJ OLEHOYHBIX CPeICTB /il IPOBeeHUs] TEKYLIero KOHTPOJIs
@DOHJ OLIEHOYHBIX CPEJCTB JIs IPOBEACHMSI TEKYIIETO KOHTPOJIS COAEPKUT: —
KOHTPOJIbHBIE BONPOCHI TI0 y4E€OHOH IIporpaMmme;
— MpaKTUYECKUE 3aJ]aHus 110 y4eOHOI mporpamme.
KoHTpoJsibHbIE BONpPOCHI 110 y4eOHOM MporpamMme
Hwxe npuBoasTcss npuMepbl KOHTPOJIBHBIX BOMPOCOB JUIsl paboueil mporpaMmel.

[TonHBII KOMIIJIEKT KOHTPOJIBHBIX BOMPOCOB JUIsI BCEX pa3leNoB padoyeil mporpammbl
npuBoautcs B POC nucuurmunsl b1.6.16 «[{udposas 06paboTka CUTHAIOBY.

Paznea 2.

1. Kakue npeoOpazoBaHMsi CUTHAJIOB MMEIOT MECTO B CUCTeME LU(PPOBOH 0O0pabOTKH
AHAJIOTOBBIX CUTHAJIOB?

2. YTo Takoe JUCKPETHBIN CUTHAI U JUCKPETHAs MOCIEA0BATEIBHOCTD?

3. B 4em 3aki1r04aroTCs B3aUMOCBS3b U OTIIMYUE CIIEKTPOB JUCKPETHOI'O U aHAJIOTOBOTO
CUTHAJIOB?
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4. MoOXXHO M 1O W3BECTHOMY CIEKTPY MJUCKPETHOTO CHUTHAala HaWTH CHEKTp
COOTBETCTBYIOIIETO EMY aHAJIOTOBOT'O CUTHaja?

5. Kak 1o wu3BEeCTHOMY CHEKTpY aHAJIOTOBOI'O CHUTHAja OIPEAeNUTh CIEKTP
COOTBETCTBYIOIIETO €MY TMCKPETHOTO CUTHANA?

6. B yem 3aximrouaercs U Kak MPOSBISIETCS HAJOKEHHE CIEKTPOB MPU JUCKPETH3AINU
CUTHAJIOB?

7. N3 xakux ycrnoBH BEIOMPACTCS YacTOTa AUCKPETH3AIMY aHAJIOTOBBIX CUTHAJIOB?

8. UM 00pa3oM MOTYT OBITb YMEHBIICHBI MCKaKEHHsI, CBSA3aHHBIC C IMCKpETH3alMel
curHana?

9. [TokaxkuTte, Kak mpeoOpazyeTcs CeKTp MEPHOAMUECKOT0 CUTHANA TP AUCKPETU3ALIUT

C 9aCTOTOM, MEHBIIIEH YaCTOTHI CHUTHAaJIa?
10. Yo Takoe aneptypHas norpemnocts YBX u ALIIT?

11.  Kak u3MeHseTcsl CIEKTp CUTHAJIa IpU U(POaHATOrOBOM IpeodpazoBaHUU?

12. Kak 3aBHCAT UCKa)XEHUS BOCCTAaHOBJIEHMS CUTHAla OT 4YacTOThl AMCKpPETH3alUU U
MaKCHUMaJIbHON YacTOTHI €0 CIIEKTPa B OCHOBHOM moJioce?

13.  KakoBa maremaruyeckas MOJENb KBAaHTOBAHHUSI CHUTHAJIA MO YPOBHIO, T.€. aJlTOPUTM
npeoOpa30BaHus IUCKPETHOTO CUTHANA B AUCKPETHBIN KBAaHTOBaHHBIN?

14. Kak omnpexaensercs MOTPEHIHOCTh KBAaHTOBAHHS JUCKPETHOTO KBAaHTOBAaHHOTO
cur”ana?

15.  KakoB anroput™ npeoOpa3oBaHMs AUCKPETHOTO KBAHTOBAHHOT'O CUTHaja B LU(POBOI
(anroput™ UGPPOBOTO KOJUPOBAHUS)?

16.  Ilpu xaxoM ycioBUM HU(PPOBOM U TUCKPETHBIA CUTHAJIBI MATEMATUYECKU aJIeKBATHBI 7

17. Kak BbIpaXaroTCsi TOTPEIIHOCTH KBAaHTOBaHHWs il  OU(POBOTO  CHTHAIA,
IPEJCTaBICHHOr0 B JpoOHOM (hopmate?

18.  Kak ompenesnsiercst aBTOKOPpENALUOHHAs (PYHKIUS U CIIEKTpalibHas JIOTHOCTh LIyMa
kBanToBaHus ALIII?

19. U3 xakux ycinoBuHU BeIOMpaeTcs HeoOxoanmas paszpsiaHocts ALTT?

20. Ha ckoibKO H3MEHseTCsl OTHOLICHME MOIIHOCTH CHUTHajda K MOIIHOCTH IIyma

KBaHTOBaHUs Npu yBennyeHuu paszpsaHoctu ALl va 1 6ut?

Pazpnen 3.

1. B cooTBeTcTBMM C KaKMM QJITOPUTMOM OCYILECTBIsieTCs 00paboTKa cHUrHaia
PEKYPCHUBHBIM LUPPOBLIM PUILTPOM?

2. Kak omnpenensercs uMMIynbCHas XapaKTepUCTHKAa LHUQPpoBOro (uibTpa, Kakue
udpoBblie GUIBTPhI Ha3bIBalOT puinbTpamu BUX- u KUX-tuna?

3. Kakoii cMbIc UMEIOT K03(pPUIIMEHTHI HEPEKYPCUBHBIX LU(POBBIX PHUIBTPOB?

4. Bo3moxHa nu mpakThueckas peanu3anus pPEeKypCHBHBIX (HIBTPOB Ha OCHOBE
JUCKPETHON BPEMEHHOMN CBEPTKH?

S. Kak omnpenensiercss Z-npeoOpa3zoBaHue AUCKPETHBIX MOCIEA0BATEILHOCTEN, KaKOBbI
€ro OCHOBHBIE CBOMCTBA M KAaKYIO pPOJIb OHO UIPAET B TEOPHH HUPPOBBIX PUILTPOB?

6. Kak ompenenstorcss mnepenatoyHass (QYHKIMS M YacTOTHAas XapaKTePUCTHKA
u¢poBoro GUIBTPA U KAKOBA UX CBSA3b C €r0 UMIYJIbCHOM XapaKTepPUCTHUKON?

7. B 4yeMm 0coOEHHOCTH YaCTOTHBIX XAapaKTEPUCTUK LU(PPOBBIX (UIBTPOB U YEM OHHU
00yCIIOBIICHBI?
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8. Kak ompenensercss mnepengatouHas GyHKIUS PEKypCHUBHOTO (riibTpa MO €ro
pPa3HOCTHOMY YpaBHEHHUIO?

9. Kakoii Bug nMeer Hyb-IONIOCHAs (GopMa NepeaaToyHor (YHKIHUU PEKypCHBHOTO
(GMIBTpa U KaKOBO €€ MPaKTU4YecKoe 3HaueHue?

10. Kak oToOpaxaroTcsi HyJIM M MOJIOCH LU(POBOro (puiabTpa Ha KOMIUIEKCHOW Z-
IUIOCKOCTH U KaKyr0 MH(OpMaIHIO 0 GHIBTPE MOXKHO MOIYYUTh 110 KAPTUHE €ro HyJed U MoJcoB?

11.  Kakue BO3MOXHBI ()OPMBI peaNH3alUU PEKYPCUBHBIX (QUIBTPOB U KaKk OHHU
OIKCBIBAIOTCS MATEMaTUUYECKH?

12. KakoBbl CTpyKTypa U MaTeMaTH4YeCKOe ONMCaHHE IPAMOM M KaHOHHYECKOH (Gopm
peanu3aly peKypCUBHBIX 3BEHBEB BTOPOTO MOpsIKa?

13.  KakoBa cBs3b MexAy KO3(pGUIMEHTAaMH M HYJISIMM — IOJKOCAMHU JUIsl KacKaaHOH u
napauensHoi ¢popm peanuzanuu PD?

14, KakoBa cTpykTypa M MaTeMaTH4eCKOE ONMCAHWE HEPEKYpCUBHOTO (QUIbTpa Ha
ocHose /IBC?

15.  KakoBo ycioBue IMHEHHOCTH ()a304acTOTHOW XapaKTEPHCTUKU HEPEKYPCHBHOTO
bunpTpa?

16. Kakoli 00beM BBIYMCINTENbHBIX OIEpalMii BBINOJHIETCS B PEKYPCUBHOM H

HEPEeKypCUBHOM (MIBTpax MpH 00paboTKe 0OHOro OTCYeTa CUrHana?

17.  Kak aHanuTHuYeCKH MOXKET OBbITh HAWJIEH OTKJIMK PEKYPCUBHOI'O U HEPEKYPCHUBHOI'O
(GWIBTPOB HA 3aJJaHHOE BXOJHOE BO3/eiicTBHE?

18.  Ilokaxute, Kak HATHU OTKJIMK PEKYPCUBHOI'O U HEPEKYPCUBHOT'O (PUIIBTPOB HAa CUT'HAT
THUIIA €IMHUYHBINA CKaYOK B COOTBETCTBUHU C AJITOPUTMAMH 00pabOTKH, KOTOPbIE OHU pealnu3yoT?

Pazpnen 4.

1. KakoBbl 3aaun u metoas! cunTesa LId 1o 3agaHHON 4aCTOTHOM XapaKTEpUCTUKE?

2. Uro nonumaercs mnoa npeodOpasyrouieil ¢yHkuueir B merone cuHresa PD mo
AQHAJIOTOBOMY ITPOTOTHITY?

3. KakoBsl cBOlicTBA OMIIMHEHHBIX MTpeoOpa3yonmx GyHKIUN?

4. Kak otoOpaxaroTcsi TOUYKM U3 KOMIUIEKCHON P-IJIOCKOCTM Ha KOMIUIEKCHYIO Z-
IUIOCKOCTh MPH OMIIMHEHHOM NTpeoOpa3zoBaHun?

S, KakoBa B3auMOCBSI3b MEXIYy YaCTOTaMHU aHAJIOTOBOr0 M IU(GPOBOro GUILTPOB MpH
OuIMHEHOM MpeoOpa3oBaHuuU?

6. B yem npenmyiecTBa npuMeHeHus: 00001IeHHBIX TpeoOpa3oBanuil npu cunreze PO
3ananHoro tuna (OBY, I'I®. T139)?

7. Kak omnpenenstorcs TpeOOBaHUS K aHAJIOrOBOMY (DHIBTPY-IPOTOTHUILY MpPHU CUHTE3€
P®?

8. KakoBbl cBolicTBa U OCOOEHHOCTH aNMpPOKCUMHUPYIOUINX (YHKUUH, HCHOIb3YyEMBIX
npu cuHTe3e PO no aHaoroBoMy npoToTUITY?

9. OT dyero 3aBUCHUT TOPSIOK cuUHTe3upyemoro P® B wmertonge OMIMHENHHOTO
npeoOpa3oBaHus?

10.  Kak onpenenstoTcst Hy/IH 1 TOTFOCH! PO 110 3HaYSHNIO HyIIEH U TTOJIOCOB aHAJIOTOBOTO

®UY-npororumna'’
11.  Kak koHCTpyHpyeTcs TpedyeMasi UMITyJIbCHAsl XapaKTepucThKa cuHTesupyemoro H®
B METOJIe BECOBBIX (hyHKIUM'

17



12. Kak cBs3aHa yacTtoTHas xapakTepucTuka cuHTesupyemoro H® ¢ wyactoTHOU
XapaKTEePUCTHKON BeCOBOM PpyHKIMH?

13.  KakoBbl mapamMeTpsl ¥ TUITMYHBIN B YACTOTHBIX XapaKTEPUCTUK BECOBBIX (PYHKIIUH,
UCIOJIb3YyeMBIX Npu cuHTe3e HD?

14. Kak cBsA3aHbl NapaMeTpel YacTOTHOM XapakTEPUCTHKU cuHTe3upyemoro HOD ¢
rnapameTpaM# BECOBOM (PyHKITUN?

15. Kakue TpeGoBaHuS NPEIBSBISAIOTCS K BECOBBIM (YHKIMSIM mpu cuHTe3e HD u
novyemy?

16. B ueM 0COOEHHOCThH U MPEUMYILECTBO HCIOIb30BAaHUS CEMEMCTBA BECOBBIX (DYHKIIMH
Kaiizepa nnsa cunreza HO?

17. Kakyro ®UX wumeror H®. cuHTE3MpOBaHHBIE METOJAAMH BECOBBIX (YHKIIUNA |
Y4aCcTOTHOW BBIOOPKHU U 1ouemMy?

18. Kaxyro posb urparot AI1D u OAI1D npu cuaTeze HO MeTog0M 4acTOTHOM BHIOOPKHU?

19.  Kak koHcTpyupyercs Tpedyemast UMITyJIbcHas Xapakrepuctuka H® B meTone cunTesa
Ha OCHOBE YaCTOTHOH BBIOOpKU?

20. Kak oOecrieunBaeTcsi TpeOyeMoe KauecTBO ammpokcuManuu npu cuHrese HO
METOJIOM YaCTOTHOM BBIOOPKU?

21.  Tlouemy metonsl cuHTe3a HO Ha ocHOBE BECOBBIX (DYHKIIMH U YaCTOTHOW BBIOOPKHU

OTHOCSITCS] K UTEPALlMOHHBIM U KAaKOBbI COOTBETCTBYIOILKE UM MPOLEAYpbl ONITUMU3ALINN?
22. KakoBbl BO3MOXHBIE cHocoObl peanuzauuu H®. cHHTE3HMpOBaHHBIX METOAAMU
BECOBBIX ()YHKIIMH M YaCTOTHOM BBIOOpKU?

IlepeyeHb KOMIIeTEeHUNH (YACTH KOMIIETEHIIHI), TPOBEPsSieMbIX OLIEHOYHBIM CPECTBOM:

OIIK-3 CniocoOGHOCTRIO BIIaIETh OCHOBHBIMU METOJIaMH, CIIOCO0aMHU U CPeICTBAMU IMOJIYUCHHUS,
XpaHEHUs, MepepadOTKH WHGPOPMAIUU: 3HATh METOIbl MATEMATHYCCKOTO OIMCAHUS JIMHEHHBIX
JIMCKPETHBIX CHCTEM;OCHOBHBIE 3Talbl MPOEKTHPOBAHUS HU(PPOBHIX (PHUIHTPOB;0CHOBHBIE METO]IbI
CHUHTE3a M aHaJN3a YaCTOTHO-U30MpaTeIb-HbIX TUPPOBHIX (PUIBTPOB;

Kpurepun onieHuBaHMs 0TBETOB CTYAEHTOB:

C nenpr0 KOHTPOJIA M MOATOTOBKM CTYJEHTOB K HM3YYEHHUIO HOBOM TEMbl BHAuajle KaKIOU
MPAKTUYECKOTO 3aHATHs MpPErojaaBaTeaeM NPOBOAUTCS WHIMBUIYaIbHBIA WM (POHTAIBHBIN
YCTHBIA (MMUCHMEHHBIM) ONMpOC MO BBIMOJHEHHBIM 3aJlaHUAM MNpeabinyneil Temsl. Kpurepuu

OLICHKH: — IPaBWJIBHOCTb OTBETa MO COJEP)KaHUIO 3a/laHus (YUUTHIBAETCS KOJIMYECTBO U
XapakTep OMOOK MpH OTBETE):

— IIOJIHOTA U FJ'IY6I/IHa OTBCTa (y‘lI/ITLIBaCTCH KOJIMYCCTBO YCBOCHHBIX (baKTOB, MOHATUU U T.H.);
— CO3HATCJIBbHOCTh OTBETA (quTLIBaeTCﬂ IOHMMAaHHEC U3J1aracMoro MaTepI/Iaﬂa);

— JIOTHKa H3JI0KCHUA Marcpuaia (y'-II/ITI)IBaeTCSI YMCHUC CTPOUTH I_[eJ'IOCTHI)II\/II,
HOCHCHOB&TCHLHLIfI pacckas, rpaMOTHO IMOJIb30BAThCA CHCHHaHBHOﬁ TepMHHOHOFHCﬁ);
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— CBOEBPEMEHHOCTh U 3(PPEKTUBHOCTh MCIOJIB30BAHUSl HAIISJIHBIX MMOCOOMH U TEXHUYECKHX
cpenctB mpu OTBeTe (YUUTBHIBAETCS TI'PAMOTHO M C TMOJB30M MPUMEHATh HAIJISIAHOCTD U
JI€MOHCTPALIMOHHBIN OMBIT MPU YCTHOM OTBETE);

— UCIIOJIb30BaHKE JIOTIOJIHUTEIBHOTO MaTepuaiia (00s3aTe’IbHOe YCIOBHE);

— PallMOHAILHOCTh HCIOJb30BaHHs BPEMEHH, OTBEICHHOIO Ha 3ajaHue (He o100psercs
3aTSIHYTOCTh BBINIOJIHEHUS 3aJIaHUs], YCTHOTO OTBETa BO BPEMEHH, C YYETOM HHMBUIYaTbHBIX
0COOEHHOCTEH CTYACHTOB).

JlaGopaTropHble padoThI 0 Y4eOHOM MporpaMmme

JlabopaTopnasi paGora Ne 1.
MoaenupoBanue JUHeHHBIX cucTeM B cucreme Mathcad.
Iens paboThI:

— M3YYUTh METOIBl MOACITUPOBAHMS JIMHEHHBIX CHCTEM B MAaKeTe MPOrpamm
Mathcad;

— paccuuTaTh M MPOAHATU3UPOBATH AMIUIMTYIHO-YACTOTHYIO XapaKTEPUCTUKY
(AYX) cuctemsr;

— HAaWTH OTKIMK (UIbTpa Ha CTYNEHYAThlii CHTHAT — TEPEXOAHYIO
XapaKTePUCTHKY QHIIBTPA;

— HAWTH OTKIUKU (PUIBTPa HA TADMOHUYECKUE CUTHAJIBI B TTOJIOCE MPOITYCKAHUS
Y TI0JIOCE 3aJICP’KUBAHUS, OIICHUTh N30UpaTEIbHBIC CBOWCTBA (DUITBTPA;

— HaNKCaTh U OTIAJUTh COOTBETCTBYIOIIYIO MPOTPaMMy YUCICHHOTO pacyeTa B
HWHXEHepHOMaTeMaTudeckoi cucteme Mathcad.
B mporiecce BbIMONHEHUS paOOTHI CTYACHT, PYKOBOJCTBYSICh METOINYECKUMHU YKa3aHUSIMUA K

BBITMIOJTHEHUIO TaHHOU paboThI:

— OTIpeJIeNIIeT OCHOBHBIE PaCYETHBIE COOTHOIICHUS;

- pa3pabaTbIBaeT aTOPUTM YHCICHHOTO pacyera;

— COCTaBJISIET COOTBETCTBYIOIIYIO NMPOrPaMMy UYHCIIEHHOT'O pacyeTra B CUCTEME
Mathcad;

- OCYIIECTBIISIET OTJIAJKY POTPAMMBI, UCTIONB3Ysl TUIIOBBIE HAOOPHI BXOTHBIX
JAHHBIX, IPUBEICHHBIE B 33/1aHUU K J1a00paTopHOi paboTe;

- MIPEIOCTABIISET 3aBEPUICHHBIN TPOrPaMMHBIN KO/ B popMaTe KOMIIBIOTEPHOMN
cucrembl Mathcad (daitn *.xmcd) mpenogaBarento 1yisi MPOBEPKH M OTBEYAET HA BOMPOCHI
MIPEToIaBaTeNst ISl MOJTyYSHHsI 3a4eTa 32 BBIOJIHEHHYIO padoTy.

JlabopaTopnas padora Ne 2.
CnextpanbHblii aHau3 B cucteme Mathcad.
[enb paboThI:

— W3YYUTh METO/IbI aHAJIN3a CIIEKTPa CUTHAJIOB B Makete mporpamM Mathcad;

— BBITIOJIHUTH 3aITHCh M CYUTHIBaHKE (haiisia, COIEpIKAIIEro OTCUETh CUTHAIA;

- paccuymuTaTh M MPOAHAIU3UPOBATH CIEKTPHI CUTHAIOB C MIOMOIIBIO OBICTPOTO
npeobpazoBanus Oypre (BIID);

- paccuMTaTh M IMPOAHATM3UPOBATH CIEKTPHl HEMEPUOIUYECKUX CHUTHAJIOB C
NOMoIIbI0 TTpeoOpa3oBanus Oypee;
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- paccuuTath M TPOAHATM3UPOBATH CIIEKTPHl NEPHOANYECKUX CHTHAIOB C
MOMOIIBIO JUCKPETHOTO psifa Pypbe;
- HaNKCaTh U OTIAJUTh COOTBETCTBYIOIIYIO MPOTPAMMYy YHCIEHHOT'O pacyeTa B
WH)KeHepHOMaTeMaTudyeckoit cucreme Mathcad.
B mporiecce BbImonHEHUS pabOTHI CTYACHT, PYKOBOJCTBYSICH METOANYECKUMHU YKa3aHUSIMU K
BBITIOJTHEHUIO JAHHOW paboTHI:
— OIIpeJIeNIIeT OCHOBHBIE PACYETHBIE COOTHOIICHUS;
— pa3pabaTbIBaeT AITOPUTM YHUCICHHOTO Pacyera;
- COCTaBJISIET COOTBETCTBYIOIIYIO MPOTrpaMMy YHCIEHHOTO pacueTra B CHCTEME
Mathcad;
— OCYIIECTBISIET OTJIAJKY MPOTPAMMBI, UCTIOIb3ysl TUIIOBBIE HAOOPHI BXOTHBIX
JaHHBIX, IPUBEICHHBIE B 3aJaHUH K J1a00OpaTopHOii padore;
- MPEOCTABIISCT 3aBEPLICHHBII MPOrpaMMHBIN KO/ B (popMaTe KOMITBIOTEPHOM
CHCTEMBI
Mathcad (aiin *.xmed) mpermogaBatemnto s MPOBEPKH U OTBEUACT HA BOIPOCHI IMPETOIaBATEIS JISI
HOJTyYeHHS 3a4eTa 32 BHIIIOJHEHHYIO paloTy.

JlabopaTopnas padora Ne 3.
POuabTpanys 3alIyMJIEHHbIX CHTHAJIOB € HCNIOJb30BAHHEM ObICTPOro Npeodpa3oBaHus
®ypobe B cucteme Mathcad.

Lens paboThI:

- M3YYUTHh METOJIbI MAaTEMAaTHYECKOTO MOJICTTMPOBAHUS IIIyMOB M ITOMEX;

- U3YYUTh METOAMKY pabOThl ¢ KOMaHaMu ObIcTporo npeodpaszoBanus Oypee B
cucteMe Mathcad;

- OCBOHWTHh METOJUKY HCIHOJB30BaHHUSA OBICTPOro npeodpasoBanus Dypbe st
(GUIbTpaLUy 3alyMJICHHBIX CUTHAJIOB,;

- HAIKCaTh U OTIAJUTh COOTBETCTBYIOIIYIO MPOTPaMMy YUCIEHHOTO pacyeTa B
MH)XeHepHOMaTeMaTudyeckoil cucreme Mathcad.
B mporiecce BbIMONTHEHUS! paOOTHI CTYIACHT, PYKOBOJICTBYSICH METONYECKUMHU YKa3aHUSIMUA K

BBITTOJIHEHUIO JTaHHOH paboThI:

— OIpeJIeNIIeT OCHOBHBIE PACYETHBIE COOTHOIICHUS;

- pa3pabaTbIBaeT aAITOPUTM YHCICHHOTO pacyera;

- COCTABIISIET COOTBETCTBYIOIIYIO IMPOTPAMMYy UYHCIIEHHOTO pacueTa B CHCTEME
Mathcad;

- OCYIIECTBIISIET OTJIAJKY MPOTPAMMBI, UCTIONB3Ysl TUTIOBBIE HAOOPHI BXOTHBIX
JAHHBIX, IPUBE/ICHHBIE B 3aJJaHUU K J1a0opaTopHO pabore;

- MIPEIOCTABIIAET 3aBEPLUICHHBIN TPOrPaMMHBIN KO/ B (popMaTe KOMIIIOTEPHOM
cucrembl Mathcad (daitn *.xmed) npenonaBaTento A1 NIPOBEPKU U OTBEYAET HA BOIPOCHI
MIPETIoIaBaTeNst ISl MTOJTyYeHHSI 3a4eTa 32 BBIIOJIHEHHYIO padoTy.

JlabopaTopnasi paGora Ne 4.
IIporpammupoBaHue BeiiBiieT-npeodpa3oBanuii B cucreme Mathcad.
[ens paboTsr:
— U3Y4YUTh METOAMKY IPOrpaMMHOM  BHU3yalu3alMs  BEWBIETOB  THIA
«MEKCHKaHCKasl ISy,
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- W3YYUTh MCIIONBb30BaHUE MPSMOTO BEWBIET-NpeoOpa3oBaHUS U MOCTPOCHUS
BEUBIIET-CIIEKTPOTPaAMMBI JII MEAHAPa;

— BBINOJIHUTH BEUBJIET-PA3TI0KEHIE U PEKOHCTPYKIIMIO TUIIOBBIX JIEMEHTaPHBIX
CHTHAJIOB;

— HaIKCaTh U OTIAJUTh COOTBETCTBYIOILIYIO MPOrPaMMy YUCIECHHOTO pacyeTa B
HWHXEHepHOMaTeMaTndeckoii cucteme Mathcad.
B mporiecce BbImonHEHUS pabOTHI CTYIACHT, PYKOBOJCTBYSICH METOANYECKUMHU YKa3aHUSIMU K

BBITMIOJTHEHUIO TaHHOM paboThI:

— OTIpe/IeIIsieT OCHOBHBIEC PACYETHBIE COOTHOLICHHUS;

— pa3pabaTbIBaeT AITOPUTM YHUCICHHOTO Pacyera;

— COCTABIISIET COOTBETCTBYIOIIYIO MPOTPAMMY UYHCIEHHOTO pacueTa B CHCTEME
Mathcad;

— OCYIIECTBISIET OTJIAJKY MPOTPAMMBI, UCTIOIb3ysl TUIIOBBIE HAOOPHI BXOTHBIX
JAaHHBIX, IPUBEJCHHBIC B 33/1aHUU K Ja00paTopHOil padoTe;

- MPEOCTABIISICT 3aBEPUICHHBII MPOTrpaMMHBIN KO/ B (popMaTe KOMITBIOTEPHOM
cucteMbl Mathcad (¢aitn *.xmcd) nmpenonaBarento i MPOBEPKH U OTBEYAET HA BOIPOCHI
MIPEToIaBaTeNsl sl MOJTyUEHHsSI 3a4eTa 32 BHIOJHEHHYIO padoTy.

JlabopaTopHnas padora Ne S.
BeiiBier-puibTpanus 3alyMJIeHHBIX CUTHAJI0B B cucteMe Mathcad.
Lens paboThI:

- U3YYUTh METO/Ibl MAaTEMAaTUUYECKOT0 MOJICIMPOBAHUS IIIyMOB U ITOMEX;

— M3YYUTh METOAMKY pabOThl ¢ KOMaH/AaMHU BEHBJIET-IpeoOpa3oBaHuil cucreMe
Mathcad;

- OCBOMTb  METOAMKY  HCIOJb30BaHMsA  BeilBieT-ipeoOpa3zoBaHUi UL
(GUIbTpaluy 3aIyMIICHHBIX CUTHAJIOB,

— HanucaTh U OTIAJUTh COOTBETCTBYIOLIYIO MMPOrpPaMMy YUCIEHHOTO pacyeTa B
MHXEeHepHOMaTeMaTudeckoil cucteme Mathcad.
B mporiecce BeImoTHEHUS! pabOTHI CTYIACHT, PYKOBOJCTBYSICh METOIMYECKUMHU YKa3aHUSIMHU K

BBITIOJIHEHHIO JAaHHOU PaOOTHI:

- OTIpeJIeNIIeT OCHOBHBIE PaCYETHBIE COOTHOIICHUS;

— pa3pabaTbIBaeT AIFTOPUTM YHUCIEHHOTO pacyera;

— COCTaBJISIET COOTBETCTBYIOILYIO MPOTPAMMYy UHCIEHHOT'O pacyeTa B CHCTEME
Mathcad;

— OCYILLIECTBISET OTJIAJKY MPOTrPaMMBbl, UCIOJIb3Yys TUIIOBbIE HAOOPBI BXOJHBIX
JAHHBIX, IPUBEJICHHBIC B 3aJ]aHUU K JJabopaTOpHOI padoTe;

- MIPEIOCTABIISET 3aBEPUICHHBIN TPOrPaMMHBIN KO/ B popMaTe KOMIIBIOTEPHOMN
cucrembl Mathcad (daitn *.xmcd) npenogaBarento sl NPOBEPKH M OTBEYAET HAa BOIPOCHI
IIpero1aBaTeNs AJIsl MOJIyUeHHs 3a4eTa 3a BBIINOJHEHHYIO paboTy.

JladopaTopnas padora Ne 6.
IIpoexTupoBanue nupposoro BUX-puabrpa MeronoM OMJIMHEHHOT0 Ipe-00pa3oBaHus
B cucteme Mathcad. Llens paboTsi:
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- U3ydyeHHe MeToja OWIMHEHHOro mpeoOpa3oBaHUs M Ppa3IMUYHBIX BHUIOB
anmnpoKCUMaIuK (pUIbTPOB-IPOTOTHUIIOB;

- u3zyuenne ocobennocrerd cuHte3a BUX-punbTpoB meromom OunmHEHHOTO
npeoOpa3oBanus B makere nporpamm Mathcad,

— CHHTE3 TepenaToyHoi ¢pynkuuu nudposoro ¢punbrpa (D) mo anamorosomy
IIPOTOTHUILY METOJIOM OMJIMHEHHOT0 peoOpa3oBaHus;

- HCCIIEIOBaHKE NIEPEXOAHON U aMITUTYAHO-4acTOTHOU (AYX) XapakTeprucTuK
CHUHTE3UPOBAHHOIO (PUIIBTPA.

- HanucaTh U OTIaJUTh COOTBETCTBYIOLIYIO IPOrpaMMy YUCIEHHOIO pacyera B
MH)XeHepHOoMaTeMaTuyeckoil cucreme Mathcad.
B nporuecce BbInoONHEHUS pabOThI CTYIEHT, PYKOBOJCTBYSICh METOANYECKMMHU YKa3aHUSIMU K

BBITIOJTHEHUIO TAHHOW pabOThI:

- OIpeJIesIIeT OCHOBHBIE PACYETHBIE COOTHOIIECHUS;

- pa3pabaTbIBaeT aJIFOPUTM YUCIEHHOI'O pacyera;

- COCTABIISIET COOTBETCTBYIOIIYIO IMPOTPaMMYy UYUCIEHHOTO pacyeTra B CHCTEME
Mathcad;

- OCYILLIECTBISET OTJIAJKY MPOrPaMMbl, UCIOIb3Yysl TUIIOBbIE HAOOPHI BXOIHBIX
JAHHBIX, IPUBE/ICHHbIE B 3aJJaHUU K J1a0opaTopHOii pabore;

- IIPEOCTaBIIAET 3aBEPLICHHBII NPOrpaMMHBIN KO/ B (popMaTe KOMIIBIOTEPHOM
cucrembl Mathcad (daitn *.xmcd) npernogaBarento st MPOBEPKH M OTBEYACT HA BOIIPOCHI
IIperoiaBaTess sl OJIyuYeHHs 3aUeTa 3a BBIIOJIHEHHYIO paboTy.

JlaboparopHas padora Ne 7.
IIpoexTupoBanue ungposoro KUX-puabrpa B cucreme Mathcad.
Lens paboThI:

— u3ydueHue ocooennocreit cuaresa KUX-punberpos B cucreme Mathcad,

— cunre3 KMX-puipTpa 1o anropurmy ycpenHeHus;

— cuate3 KM X-puipTpa MeTo10M BECOBBIX (OKOHHBIX) (DYHKIIMH;

- cunte3 KUX-punbpTpa METOJ0M MUHUMAIBHOTO CPETHETO KBAApaTa OIINOKH;

— WCCIIEIOBAaHHNE XaPaKTEPUCTHK CHHTE3MPOBAHHBIX (DHIIBTPOB;

— HanucaTh U OTIAJUTh COOTBETCTBYIOILIYIO MPOTrPaMMy YHCIEHHOTO pacueTa B
MHXEeHepHOMaTeMaTudeckoil cucteme Mathcad.
B nporecce BbIMonMHEHUs! pabOThI CTYAEHT, PYKOBOJCTBYSICh METOIMYECKMMHU YKa3aHUSIMU K

BBITIOJIHEHHUIO JAaHHOU PaOOTHI:

— OTIpeJIeNIIeT OCHOBHBIE PaCYETHBIE COOTHOIICHUS;

— pa3pabaTbIBaeT AJIFTOPUTM YHUCIEHHOTO pacyera;

— COCTaBJISIET COOTBETCTBYIOILYIO MPOTPAMMYy UHCIIEHHOT'O pacyeTa B CHCTEME
Mathcad;

— OCYILIECTBISET OTJIAJKY MPOTrPaMMBbl, UCTOIb3ysl TUIIOBbIE HAOOPHI BXOTHBIX
TAHHBIX, TPUBEJICHHBIC B 3aJJaHUU K TJabOpaTOpHOI padoTe;

— MIPEIOCTABIIAET 3aBEPLICHHBII MPOrpaMMHBIN KO/ B popMaTe KOMIbIOTEPHOM
cucrembl Mathcad (daitn *.xmcd) npenoaaBaremnto /Ui MPOBEPKH U OTBEYAET HA BOMPOCHI
IIpero1aBaTeNs AJIsl MOJIyUeHHs 3a4eTa 3a BBIINOJHEHHYIO paboTy.

Ilepeyennb koMneTeHUMH (4YaCTH KOMIIETEHINI), IPOBEPsSieMbIX OLICHOYHBIM CPE/ICTBOM:
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OIIK—-3 CriocoOHOCTHIO BIAACTh OCHOBHBIMUA METOJAMH, CIIOCOOAMH M CPEJICTBAMH TTOJTyUCHUS,
XpaHeHUs, epepadoTKN HHPOPMAIIUHN: YMETh O0BSICHATH MATEMAaTHYECKOE ONMCAHHUE JTMHEHHBIX
JUCKPETHBIX CUCTEM B BUJI€ AJITOPUTMOB; BBIIIOIHATH KOMIIBIOTEPHOE MOJIECIUPOBAHUE JINHEHHBIX
JTVICKPETHBIX CUCTEM Ha OCHOBE MX MaTeMaTHYECKOTO ONMCAHMS; 3a1aBaTh TPEOOBAHUS K
YaCTOTHBIM XapaKTepUCTUKaM LU(POBBIX PUILTPOB; 0OOCHOBBIBATH BBIOOP THIIA LIU(POBOTO
¢GmIbTpa, C KOHEUHOW MM OECKOHEYHOW UMITYJIbCHOW XapaKTePUCTUKOM; CHHTE3UPOBaTh HU(PPOBOH
(GWIBTP ¥ aHATU3UPOBATH €T0 XapPaKTEPUCTHUKU CPEICTBAMH KOMIIBIOTEPHOTO MOJCIMPOBAHMS;
000CHOBBIBaTh BBIOODP CTPYKTYPHI IIM(PPOBOr0 (GHIILTPA;BBIIOIHATE KOMIIBIOTEPHOE MOJIEIMPOBAHUE
CTPYKTYpBI IH(POBOTO PUIBTPA; BBIYUCIATH JUCKPETHOE peodpazoBanne Oypbe AUCKPETHOTO
CUTHaJIa C IOMOIIBIO aJITOPUTMOB ObICTpOro npeodpazoBanus Oypre cpencTBaMu KOMIBIOTEPHOTO
MOJCIIMPOBAHUS.

Kpurepun onenkn

JlaGoparopHasi paboTa CYMTAETCS BBIIIOJHEHHON €CII CTYJEHT MPEAOCTaBUI B TpeOyeMoM B
onucaHuu J1abopaTopHOU pabOTHI BU/IE BHITIOJIHEHHBIE 3a/1a4l. V3 Bcex 3ariaHupoBaHHBIX
1abopaTopHBIX paboT CTYyIEHT 00s3aH BBIOIHUTEL He MeHee 80%.

IIpakTH4yeckue 3a1aHus M0 y4eOHOM Mporpamme

Hwuxe nmpuBoasTCS IpUMEpPHI MPAKTUYECKUX 3aJIlaHUil paboueit mporpamMmbl.
[ToyHBI KOMIUIEKT NpPaKTUYECKUX 3aJaHUM Js BceX pas3zesioB pabouell Mporpammbl
npuBoautcs B POC muctummiuabl b1.6.16 «[{udpoBas 06paboTKa CUTHAIOBY.

Pasznea 2.

1. 3a/1aH aHaJOTOBBIN CUTHAJ TUIA IPSMOYTOJIbHBINA UMITYJIC KOHEUHOH JIMTEIbHOCTH.
paBHoil 2000 mxc. HaliTu 3aBHCHMMOCTh NOTPEINHOCTH JUCKPETH3aLMM CHUTHajda OT 4YacTOTHI
nuckperusaimu fy . [Toka3ars CrieKTphbl aHAJIOrOBOTO M AUCKPETHOTO CUTHAJIOB.

2. 3aaH aHAJOTOBBI MPSIMOYTOJIBHBI pPaAHOUMITYJIbC KOHEUHOM IMTEIbHOCTH,
paBHoit 100 mMxc. ¢ yactoTo# 3amonHenus 100 k['u. BeiOpars wacrory auckperusaimu f, u3 ycnopus
BOCCTaHOBJICHUS CUTHAJIA 10 €r0 CHEKTPY € 3aJaHHOM TOYHOCTBIO. [I0Ka3aTh CIIEKTPHI aHATIOrOBOTO
U JUCKPETHOTO CUTHAJIOB.

3. 3a/1aH aHaJIOTOBbIN MPSIMOYTOJIBHBIN PaliOMMITYJIbC JJIUTEIBHOCTBIO 1 MC M 4acTOTOM
3anonaenust 20 k', BeiOpate wactory auckperusanuu f; n3 ycrnoBust oneHKH aMILTUTYIbI U (asbl
3aII0JIHEHHUS 110 €ro CIEKTPY C 3aJaHHOM TOYHOCTBIO.

4. 3a/1aH aHAJOTOBBIM CUTHAJ B BUJE ITOCIEA0BATEIBHOCTH TPSIMOYTOJIBHBIX UMITYJILCOB
mmtensHocTeio 100 MKC M ckBakHOCTBIO 1. BpIOpaTh wacToTy IMCKpeTH3allMM CHUTHaja,
HEOOXOIUMYIO U JOCTaTOUHYIO JJISl OLIEHKU aMIUIUTYJIbl U (pa3bl OCHOBHOM T'apMOHMKHU CHTHAla C
33JJaHHON TOYHOCTBIO.

5. 3anan curHai ¢ 0anaHCHOW aMIUIMTYTHOW MOAYIsALMEH, Hecylas yactotra curraina 10
k1, vactora Mmoaymsiuu 100 ['u. BeiOpaTh yacToTy JUCKpETH3AMK CUTHAJIA U3 YCIOBHS OLIEHKU
aMIUIUTYbI U (pa3bl MOAYJIHUPYIOIIETO CUTHAJIA TI0 €r0 CIEKTPY C 3a1aHHON TOYHOCTBIO.
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6. 3a/aH aHAJIOTOBBIM PAAMOMMIYJIBCHBIH CHTHaJT C TPSIMOYTOJBbHOW OTHOaromeH.
yactoroi 3anonnenus 10 kI'n, amurensHOoCcThIO 1 MC, ckBaxkHOCTBIO 10. ITokaszare ycioBust BeiOOpa
YaCcTOThI JUCKPETU3AIMH U BOZMOKHOCTH OLEHKU aMIUIUTY bl U (Da3bl 3all0JIHEHUS CUTHAJIA.

1. ["apmonnueckuii curnan ¢ yactoroil 50 I't mpoxoauT uepes3 ABYXIOIYNEPUOAHBIN
BBIIPAMUTEN. BbIOpaTh MUHUMAIBHYIO YacTOTY AMCKPETU3allUM, OOECIEeUMBAIOLIYI0 TOYHOE
M3MEpPEHHUE NIOCTOSTHHON COCTABIIAIONIEH curHaia. PaccMoTpeTh BapyaHThl AUCKPETHU3ALMHA CUTHAIIA
JI0 U 1OCJIE TUCKPETU3ALUN.

8. JIMCKpeTHBIN CclydailHbIi CUTHAJI C TOJIOCOM 4YacToT, He mnpesbimaromend 4 kI
MOJIBEpraeTcsi OIepaluy BO3BeIEHUS B KBaapaT u nocieayromeil ¢uibtpamun HID ¢
IPSIMOYTOJIBHOM MMIYJbCHOM XapaKTEpUCTHUKOM (BBIYMCIEHUE KPaTKOBPEMEHHOM 3Hepruu
curnana). O00CHOBaTh BHIOOP YACTOTHI AUCKPETU3ALMN CUTHAJIA, 3alHCaTh alTOPUTM 00pabOTKU U
YaCTOTHYIO XapaKTEPUCTHKY (PHIIBTPA.

9. Uepesz unrterpupytomyto RC-uiens ¢ nocrossuHoit Bpemenu 0.4 mc na Bxon ALIII
MOCTYMAET OJHOKPATHBIM MPSAMOYTOJIbHBIA UMIYIIBC JUTMTENbHOCTBIO 1 Mc. HeoOxoaumMo mokasars,
kak Biuser Hanuure RC-mienu Ha BBIOOpP YaCTOTHI IMCKPETU3AlMU CUTHAJIA UM BO3HUKAIOIIWE IMPU
ATOM UCKaXEHHUSI.

Pasznea 3.

10.  Haiith mOrpenrHOCTh KBAaHTOBaHHs TOcCTOsiHHOrO Hampsokenms U = 100 wmB.
BHOocuMmyto ALII pazpsianocteio 3 OuT u mkanoit + 5.12 B. Iloka3zare. KakuMm 00pa3oM MOKHO
YMEHBIIUTh 3Ty MOrPEIIHOCTh IyTeM HanokeHus mryma. umetomero CK3 Oy < (1/3)Q, u
nocienyoumero ycpeaenus (Q — mar KBaHTOBaHUS 110 YPOBHIO).

11.  OueHuTh npenenbHOE U CPEAHEKBAIPATUYHOE 3HAYCHUS TOTPELIHOCTH KBAHTOBAHUS
AUII. umeromero paspsaHocts 10 OUT U TMHAMUYECKHI quana3oH Ipeodpa3yeMbIX CUTHAIOB + 5,12
B. Haiitn otHOmenue curnan-mryMm Ha Bbixoge ALl mpu oOpaboTke CirydallHBIX CHUTHAJIOB.
Omnpenenuts nrym kBantoBanus ALIT Ha Bbixoze uneansHoro mudposoro ®HY ¢ yacroroii cpesa
500 I't mpu wactoTe quckperusaiuu curnaia f; = 8 k['m.

12.  TlpuBecTH CTAaTHUCTUYECKHE U CHEKTPaJbHbIE XapaKTEPUCTUKU IIymMa KBAHTOBAHUS
AIII pa3psimHOCTBIO 8 OMT M IWHAMHYECKUM JHANa3oHOM MpeoOpa3yeMbix CUTHaIOB *+ 5,12 B.
HaliTn MakcuMalbHOE OTHOILEHHE YPOBHEH CHTHaJla M IIyMa KBaHTOBaHMA Ha Bbixoge ALIII mpu
peoOpa3oBaHUU HOPMAIBHOTO CilydaiiHOTo curHana. OueHuTs myMm kBanToBanust ALl Ha BeIxone
HEPEKypCUBHOIO (MIIBTPA C MPSAMOYTOJIbHONW UMITYJIbCHON XapakTepuctukoi qiuuHoit N = 10.

13. Ha Bxoxm AIII mocrymaer rapMoHW4YecKui curHan c¢ amrmommatynoi Uum = 42 B,
yactotod 1 k['1, n mrym. umeromumii CK3 Oy = 100 MxkB 1 paBHOMEpHYIO ClIEKTpaibHYIO MJIOTHOCTD
B nosoce 100 kI'w; wacrora nuckperusanuu 25 kl'n. HaliTu cnekTpainpHyIO MJIOTHOCTH LIyMa U
otHourenue C/I1 Ha Bxoze 1 BBIXO/1€ I (POBOTO MOJIOCOBOTO (GMIIBTPA C HEHTPATBHONW 4acTOTOH fo
= 1 xI'u u monocoit nporyckanus 500 I'r. [Tokazars ciekTp curHanga u nrymMa Ha BeIxozie GpuiibTpa u
BxoneBbixone AIIIl. Haiitu momuocts myma kBaHTOBaHus AI[Il Ha BbIxoge ¢unbTpa mpu
paspsigaocta ALIII 8 Our.

14.  OueHuTh UCKAXEHHUS, BOZHUKAIOIINE MPHU ITPe0Opa30BaHNU FapMOHUYECKOT0 CUTHAJIA
u3 uudposoit hopmsl B aHanoronyo ¢ nomoiuisio L{AII, ecnu yacrota nuckpernsanuu pasHa 3 kI .
a yacroTa curHaia usmensiercs B npeaenax (0,1 O 1) kI'n. Kakum 06pa3oM MOKHO yMEHBIIUTh 3TH
uckaxenus? Onpenenuts TpedoBanus k anagoropomy ®HY Ha Beixone LAIL
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Pazngea 4.

15. CunresupoBath PLI® Ttuna ®HY no ananorosomy RC-niporotuny nepBoro nopsiaka
C TOCTOSHHOM BpemMeHnn | Mc Ha ocHoBe nauddepeHuuanbHOro ypaBHeHus Ienu. Yacrora
auckpern3anuu 8 k', CpaBHUTh MX YaCTOTHBIE XaPAKTEPUCTUKHU.

16. Cunre3upoBats PLI® tuna ®HY no ananorosomy RC-niporoTumny nepBoro nopsaka
C NOCTOSSHHOM BpemeHu 10 MC IyTeM IHUCKPETH3alMHd UMITYJIbCHOW XapaKTEPUCTHKU LENU C
yactoTol auckpernzauuu 4 kI'u. CpaBHUTH UX YaCTOTHBIE XapAKTEPUCTUKU.

17. Cunresuponath PLI® Ttuna ®HY no ananorosomy RC-niporotuny nepBoro nopsiaka
C TIOCTOSIHHOM BPEMEHH 2 MC C TIOMOIIBI0 OMJIMHEHHOTO peoOpa3oBaHusl; YacTOTa JUCKPETH3AINN
paBHa 5 k['11. CpaBHUTB UX YaCTOTHBIE XapaKTEPUCTUKH.

18. CunresupoBats HII® tuma ®HY no ananorosomy RC-nipoTotumny repBoro nopsiaka
C TIOCTOSIHHOM BpeMEeHU 4 MC MyTeM AMCKPETH3ALMU U YCEUEHUS UMITYJIbCHOU XapaKTEPUCTHUKHU.
CpaBHUTh 4YaCTOTHBIE XapaKTEPUCTUKU AaHAJIOrOBOro M IU(PPOBOro (PUIBTPOB: YacToTa
JUCKpeTHu3anuu paBHa 8 Kkl 'm.

19. Cunre3upoBats HI® tuna ®HY no ananorosomy RC-npotoruny nepBoro nopsiaka
C ITIOCTOSIHHOM BPEMEHU 8 MC IyTEeM JAUCKPETU3ALMH €r0 YACTOTHON XapaKTepUCTUKU. CpaBHUTH UX
YaCTOTHBIE XapakTepucTUKU. YacToTa nuckpeTu3anuu paBHa 8 kl'm.

20. CunresupoBats PLI® Tuna ®BY no ananoroBomy RC-niporoTuny nepBoro nopsiaka
¢ nocrosiHHOM Bpemenu 100 mc Ha ocHoBe nuddepeHmanbHoro ypaBuenus nenu. CpaBHUTH UX
4acTOTHBIE XapakTepucTuku. YactoTa nuckperusanuu pasa 1 kl'm.

21. Cunre3upoBats PLI® Ttuna ®BY no ananoroBomy RC-nporoTuny nepBoro nopsaka
C IOCTOSTHHOW BpeMeHH 50 MC myTeM AMCKPETHU3allMi UMITYJIbCHOM XapakTepUCTUKH 1eny. YacTora
muckperu3aruu paBHa 2 kI 1. CpaBHUTH YaCTOTHBIE XapaKTEPUCTUKHU (PUIBTPOB.

22. CunresupoBath PLI® Tuna ®BY no ananoroBomy RC-nipoToTumy nepBoro nopsiaka
C MOCTOSIHHOM BpemeHu 20 Mc ¢ MOMOIIIbI0 OMITMHENHHOTo TpeoOpa3oBanusi. CpaBHUTH UX YaCTOTHBIE
xapakrepuctuku. Yacrora guckperusamuu 4 kI 1.

23. CunresupoBats HII® tina ®BY no ananoroomy RC-miporoTuity nmepBoro nopsiaka
C MOCTOSIHHOM BpemeHu 10 MC myTeM IUCKpETH3allMu YCEYEHHUS HMMITYJIbCHOM XapaKTEepPUCTHUKH.
CpaBHUTH UX YAaCTOTHBIE XapaKTEPUCTHKHU. HacToTa nucKkpeTn3anuu paBHa S kI 1.

24, CunresupoBats HII® tuna ®BY no ananorosomy RC-nporoTumy nepsoro nopsaka
C MIOCTOSIHHOM BpEMEHHU 25 MC IyTeM JUCKPETH3ALUH €r0 YaCTOTHOM XapakTepucTuku. CpaBHUTH UX
YaCTOTHBIE XapakTepucTUku. YacroTa nuckpernsanuu pasHa 10 kl'm.

25.  CunresupoBatp PLI® tnna ®HY mo nopmamuzoBanHOMY aHaimoroBomy ®OHY-
MPOTOTHUITY.

UMEIOLIEMYy TIapy KOMIUIEKCHO-CONPSDKEHHBIX MMONocoB, paBHeix —0,1 + 10,5.. 3ammcars
nepeaaToyHble (PYHKIUU aHAJIOrOBOTO U HU(GPOBOro (PUIBTPOB, KAYECTBEHHO OINPENEIUTh BUJ UX
AUX.

26. Haittru xoodduumentst u mepenarounyro  Qyakmuio PO Ttima ©OBY,
COOTBETCTBYMOIEr0 aHanoroomy @®HY-nportorniy, mmeronieMy OJIWH BEIIECTBEHHBIN IOJIOC,
paBHbIit —0.2. OnpenenuTs UMITYJIbCHBIE XapaKTEPUCTHKH 000UX (PUIHTPOB.

25



27.  CuntesupoBaTh MHU(PPOBOH PEKYPCUBHBIN (QUIBTP 2-TO TOPSAKA, WMEIOIIHNA
pe3oHaHCHYI0 yacToTy | kI'1, koagduuuent nepenaun Ko = 10. Yacrota quckperuzamuu 10 kI

OueHoYHbIE CPEeCTBA JUISI HHBAIHUIIOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/10POBbS
BBIOMPAIOTCS C YUETOM MX UHIUBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

— pyu HeOOXOMMOCTH MHBAIHMIAM U JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3JI0POBBSI IIPEIOCTABIISIETCS IOTIOHUTENILHOE BPeMs JJIsl IOATOTOBKY OTBETA HA K3aMEHE;
— IIPU IPOBEICHUH MTPOLEAYPHI OLICHUBAHUS PE3YIHTATOB 0OYUYEHUS] MHBAJIHIOB

U JHIl C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JIOPOBBS ITPEIYCMAaTPUBACTCS WCIOIb30BaHNE

TEXHUYECKUX CPEJICTB, HEOOXOAUMBIX M B CBSI3U C UX MHIUBHYyaIbHBIMH OCOOCHHOCTSIMU;

- IpU HEOOXOMMOCTH ISl O0YYAIOIINXCS C OTPAHUYEHHBIMUA BO3MOXXHOCTSMH
3/I0pOBbSI U MHBAIMJIOB MPOLEAYpa OICHUBAHUS PE3YJIbTATOB OOYYEHHS IO JUCLUIUIMHE

MOXET IPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa oleHHWBaHUS PE3YyIbTaTOB OOyUEHHsS WHBAIMIOB M JIML C OrpAaHHYCHHBIMH
BO3MOXKHOCTSIMH  3[IOPOBBSI 10 JTUCHUIUIMHE (MOIYJIIO) NpPEAyCMaTpUBAEeT NpPEJI0CTaBICHHE
uHpopmanuu B (opMax, aJanTHPOBAHHBIX K OTPAHWYCHUSM HX 3IOPOBbSI U BOCHPHUATHUS
uHpopMmanuu:

JInst I ¢ HapyIIeHUSIMH 3PSHUS:

— B TEYaTHOW (opMe yBemUYEeHHBIM MpPU(TOM, — B (OpME BIIEKTPOHHOTO

JTOKyMEHTA.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

- B [IEYaTHOH (opme,
- B (hOpMe JIEKTPOHHOTO JOKYMEHTA.
JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIBLHOTO arIapara:
- B [IEYaTHOH (opme,
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

JIaHHBIA TepedeHb MOXKET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHMHI€HTA

o0ydJaronuxcs.

Ilepeuenb koMneTeHuM (YaCTH KOMIIETEHIINI), IPOBEPsieMbIX OLEHOYHBIM CPe/ICTBOM:
OIIK—4 CnocoOGHOCThIO HMETh HAaBBIKH CaMOCTOSTEIbHOH paboThl Ha KOMIBIOTEPE MU B
KOMIIBIOTEPHBIX CETSX, OCYLIECTBJIATh KOMIIBIOTEPHOE MOJEIUPOBAHUE YCTPOMCTB, CHCTEM H
IIPOLIECCOB C HUCIIOJIB30BAHUEM YHUBEPCAJIBHBIX MAKETOB NPUKIIAJHBIX KOMIBIOTEPHBIX IIPOTPAMM:
YMETh CUHTE3UPOBaTh LUPPOBON (UIBTP U aHAIM3UPOBATh €r0 XapaKTEPUCTUKU CPEIACTBAMU
KOMITBIOTEPHOTO  MOJIEIMPOBaHUA;000CHOBBIBaTh  BBIOOp  CTPYKTYphl I1HppoBoro ¢uibtpa;
BBIMIOJHATh KOMIIBIOTEPHOE MOJEIUPOBAHUE CTPYKTYpbl LU(POBOrOo  (PHIBTPA;BBIUUCISTD
JHMCKpeTHOe IpeoOpa3oBaHue Dypbe TUCKPETHOIO CUTHAJA C MOMOIIBI AJITOPUTMOB OBICTPOTO
npeoOpa3zoBanusi @ypre cpencTBaMi KOMIBIOTEPHOTO MOJIEINPOBAHUS

Kpurepun oneHuBanus:
OrneHKa «OTJIIMYHO» — CTYAEHT SICHO U3JI0KUII YCIOBUE 3a/1a4H, pPEIIeHne 000CHOBAI TOUHON
CCBIJIKOM Ha M3ydeHHbIM MaTepuan. OLeHKa «XOpOIIo» — CTYIEHT SICHO M3JI0XKWII YCIOBHE 3aJauH,

HO B 00OOCHOBaHUHU pe€mi€Husd HWMCIOTCA COMHCHUS. OHGHKa «KYOAOBJICTBOPHUTCIBHO» — CTYICHT
H3JIOKWJI YCJIOBUC 3aJavyd, HO pPCHICHUC 000CHOBaN (I)OpMyJIHpOBKaMI/I Inpu HCIIOJIHOM
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MCII0JIb30BaHUU TIOHATUHHOTO alIapara JUCUUIUINHBL. OLIEHKA «HEYJOBIECTBOPUTEIBHO» — CTYIECHT
HE YSICHUJI YCIIOBHSI 3a]1a4H, pelieHue He 000CHOBAJ.

4.2. ®oH/1 OLIEHOYHBIX CPEICTB ISl POBEACHUS MPOMEKYTOUHON aTTecTAlul

4.2.1. Bompocbl, BbIHOCHMBbIe Ha 3adeT mo aucuumimHe «l{udgpoBasi odpadoTrka
CUTHAJIOB» Ji1 HanpaBJjeHus noaroroBku: 11.03.02 UndoxkoMMyHHMKAIMOHHBIE TEXHOJIOTUH
M CHCTEMbI CBS3H

B mporecce moArotoBku M crauu 3adera (GOpPMHUPYIOTCS M OLIGHUBAIOTCS BCE TpeOyemble
@I'OC BO u OOII s nanpasnerus 11.03.02 MH(pOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI
cBs3u (mpodmiib: OnTryeckue cucTeMbl U ceTu cBs3u) kommnereniuu: OIIK-3, OTIK-4.

1. Knaccudukanusa curaanoB. AHaJIOroBbIe, JUCKPETHBIE, HU(POBBIE CUTHAIBL.
[IpeoOpa3oBaHus THIIA CHTHAJIOB.

2. JlunHeiHble M WHBapUAHTHBIC K CIIBUTY CUCTEMBI MPE0oOPa30BaHMs CHUTHAJIOB.
VIMIyIbCHBINM OTKIIMK U TIepeaTOYHbIe (DYHKIIUH CUCTEM.

3. MotHOCTb U SHEeprusi cUrHanoB. OYHKIIUU KOPPEISIUN CUTHAJIOB.

4. MatemaTuueckoe onucaHue yMOB U TIOMeEX.

5. JIMHaMU4ecKoe MPeCTaBICHIE CUTHAIIOB.

6. CriexTpajbHOE MPeICTaBICHIE CUTHAIOB.

7. Dddext 'nb66ca u ero mapamerpsl. [lonaBnenue 3gpdexra I'ndoea.

8. HenpepriBabie npeodpazoBanust Oypwe u Jlamnaca.

9. CoiictBa mpeoOpazoBanusi dypre. CeKTpbI TUIIOBBIX CUTHAJIOB.

10. PaBHomepHast muckperusanus. CrekTp AUCKPETHOrO curHajga. Teopema
Korenbuukonalllennona.

11. Huckperuzanus ¢ ycpenHeHnuem. Jluckperusanusi crekTpoB. COOTHOIICHHE
CHEKTPOB OJIMHOYHOTO U MEPUOANYECKOTO CUTHAJIOB.

12.  [luckperwm3amusi IO KPUTEPHIO HAWOOJBIIETO OTKJIOHEHHS. AJanTHBHAS
nuckperusanus. KBaHTOBaHME CUTHAJIOB.

13. Huckpernoe  mpeobOpazoBanue  Dypbe.  AJTOpUTMBI  IUCKPETHOTO
npeodpaszoBanus Oypse.

14. Bbrictpoe npeobpazoBanure Pypbe, OCHOBHBIE MOHATHE U adropuTMbl BI1D.

15.  JluckpetHoe mpeobpa3oBanue Jlamiaca.

16.  Z-npeoGpaszosanue. IIpsimoe m oOparHoe z-mpeoOpazoBanme. CBoiicTBa z-
npeoOpa3oBaHuUs.

17.  IlpeoGpa3oBanue cBepTkM U ero cBoictBa. CHEKTppl MOIIHOCTH.
KoppensuonHslie GyHKIIUN CUTHAIOB.

18.  JluckperHas cBepTKa (KOHBOIIOIMSA). TexHMKa CBEpTKU. ABTOKOPPEISIHS U €€
BBIUUCIICHUE.

19. Wavelet-npeoOpazoBanus u wavelet GpuiIbTpaIys CUTHAIOB.

20.  KuroueBsle onepanuu U@ poBoi 00pabOTKN CUTHAJIOB.

21.  HepexypcuBHble H(ppoBbie GUIHTPHI

22.  PexypcuBHble (poBbIe GUIHTPHI.

23.  HMmmynbcHBIE peaklu U NepeaaTouHble GQyHKINU HUPPOBBIX (GUIBTPOB.
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24.  YactoTHbIE XapaKTepUCTUKH ITUGPOBBIX (PUIBLTPOB U UX CBOMCTBA.

25.  ®dasoBas u rpymmoBas 3ajep)kka curHainos. Koppemsmus BXonma M BBIXOJA
(GUIbTPOB.

26. CTpyKTypHBIE CXeMbI IU(PPOBBIX GUITHTPOB.

27.  ©Ounptpsl criaaxuBanust MHK 1-ro mopsaka. KoadduuuenTs:, ummynbcHas
peaKLus U YaCTOTHAsl XapaKTePUCTUKA TaHHBIX (QUIIBTPOB.

28. Mopaudukamus punsTpoB MHK 1-ro nmopsiika 1 onTUMHU3AIMS CTIIaKUBAHHMS.

29.  @unbptpel MHK 2-T0 mopsaKa 1 UX YaCTOTHBIE XapaKTEPUCTHKH.

30.  @wmetpet MHK 4-ro mnopsaka. Pacuer ¢unbTpa 1O  4acTOTHOU
XapaKTEePUCTHKE.

31.  PasHoctHbIC GUIBTPHI U GUIBTPHI HHTETPUPOBAHHUS.

32.  OunbTpanus cay4ailiHbIX CUTHAJIOB.

33. Dddext 'mb66ca u ero npakTHIECKUE MOCISACTBUS MPH HUITHTPAIUH.

34.  Heirpamuzanus 3¢ dekra ['m66ca. OCHOBHBIC BeCOBbIE () YHKIIUH.

35.  HepekypcuBHbie uacToTHBIE [H(GpOBbIe GUIBTPBL. Tumbl  (GUIBTPOB.

Metonuka pacueroB HI[D.

36.  WpneanbHble yacToTHBIE GUIBTPHL. MIMITynbcHast peakuust (GUIbTPOB.
37.KoHeuHble puOIMKEeHNs HaeallbHbIX GUIbTpoB. [IpuMeHeHne BeCOBbIX (QyHKIUH.
38. I'magkue yacTOTHBIC (DUIIBTPHI.

39. Muddepennupyromue nundpossie GUIbTPHI.

40. AnpTepHATUBHBIE METOBI pacueTa HEPEKYPCUBHBIX IH(PPOBBIX (HHUIBTPOB.
41. Z-npeoOpazoBaHe CUTHAIOB M CUCTEMHBIX (DYHKIIUH.

42. CpoiicTBa z-ipeoOpa3zoBaHus U IPUMEPHI Z-TIpeoOpa30BaHHUS.

43. O6patHoe z-TipeoOpa3oBaHUE.

44. Tlpumenenus z-npeoOpa3oBaHusl.

45. OCHOBHBIE IPUHIUIIBI PEKYPCUBHOM (PUIIbTpAIIUH.

46. Pa3paboTka peKypCUBHBIX LHU(PPOBBIX (PUIBTPOB.

47. PexxeKTOpHBIE U CENIEKTOPHBIE (PUIIBTPHI.

48. bunuHeHOE Z-TIpeoOpa3oBaHHUE.

49. Tunsl peKypCUBHBIX YAaCTOTHBIX (DMIIBTPOB.

50. HuzkowacrotHelii ¢punbtp barrepyopra.

51. BricokouacroTHbiil punbTp batrepyopra. 52. IlonocoBoit puibtp batTepyopra.

Ilepeyennb kKoMneTeHIM (4aCTH KOMIIETEHIIHIT), TPOBEPSEMbIX OLICHOYHBIM CPEICTBOM
OIIK-3 cnocoOHOCTBIO BIIaJETh OCHOBHBIMH METOJIaMH, CIIOCOOAMH U CPEACTBAMM IOJTy4YEHUS,
XpaHeHus, nepepaboTku MH(OpMAIMU: 3HATh METO/Abl MaTeMaTHYeCKOro OIMCaHMs JIMHEHHBIX
JMCKPETHBIX CHCTEM; OCHOBHBIE 3Talbl MPOSKTUPOBAHUS LU(POBBIX (PUIBTPOB; OCHOBHBIE METOMbI
CHUHTE€3a M aHalu3a YacTOTHO-U30MpaTeNbHBIX LUPPOBBIX (UIBTPOB; YMETh OOBSCHATH
MaTEMaTUYECKOE OIMCAHUE JIMHEWHBIX AMCKPETHBIX CUCTEM B BHUJAE AJITOPUTMOB; BBIIOJIHATH
KOMIIBIOTEPHOE MOJIETUPOBAHNE JTUHEHHBIX JAUCKPETHBIX CHCTEM Ha OCHOBE UX MaTeMaTHYeCKOIo
ONKCAHMs, 3a/JaBaTh TpPeOOBaHMS K YAaCTOTHBIM XapaKTEPUCTHUKAM IUPPOBBIX (QHUIBTPOB;
000CHOBBIBaTh BBIOOp THNA LU(PPOBOro (PUILTPA, C KOHEYHOM WM OECKOHEYHON HMMITYJIbCHOMN
XapaKTEePUCTUKON; CHUHTE3UPOBaTh LUGPPOBOH (UIBTP M aHAIM3MPOBATH €r0 XapaKTEPUCTUKU
CpPEeICTBAaMU KOMIIBIOTEPHOIO MOJIEIUPOBAHUs; OOOCHOBBIBATH BBIOOP CTPYKTYPHI IIM(GPOBOTO
(GWIBTpa; BHITOTHATH KOMIIBIOTEPHOE MOJICIIMPOBAHHUE CTPYKTYPHI IIUPPOBOTO PUIBTPA; BBIYUCIATH
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JMCKpeTHOe TpeoOpa3oBanne Dypbe NUCKPETHOTO CHUTHAJNA C IOMOMIBIO ITOPHUTMOB OBICTPOTO
npeoOpazoBanus Dypre CpeACTBAMH KOMIBIOTEPHOTO MOJCIMPOBAHUS, BIAACTh  HABBIKAMU
COCTABJICHUS] MATEMAaTUYCCKUX MOJICIICH JIMHEHHBIX TUCKPETHBIX CUCTEM M JUCKPETHBIX CHTHAJIOB,
HABBIKAMU KOMITBIOTEPHOTO MOJICIIMPOBAHUS TUHEHHBIX TUCKPETHBIX CHCTEM;

Kpurepuii oueHku 3ayera:

O1eHKH «3a4eT» 3aCIyKHBaeT 00yJaroMics KOTOPBIA, KAK MUHUMYM, TI0Ka3aJ1 3HaHUSI OCHOBHOT'O
yueOHOTo Marepuana B 00bemMe, He0OX0IMMOM ISl AajbHEHIe yueObl U MpeCcTosAeld padoThI 1Mo
npodeccuu, CHPABJSIIOIIMINCS C  BBINOJIHEHHMEM IMPAKTUYECKUX 33JaHUM, MPeAyCMOTPEHHBIX
IIPOrpaMMOil, 3HAKOMBIX C OCHOBHOW JMTEpaTypod, PEKOMEHJO0BaHHOW mporpamMmoil. OleHka
"3ager" BBICTaBJIAETCS OOYYarOIIMMCS, JOIMYCTUBIIUM IOIPEIIHOCTH B OTBETE Ha 3ayeTe U NpHU
BBIMOJIHEHUH TMPAKTUYECKUX 33/1aHUil BHIHOCHMMBIX Ha 3a4yeT, HO 00JalaromuM HEeoOXOIUMBIMU
3HAHUSMHU U YMEHUSAMH JUIsl UX YCTPAHEHMs IIPU KOPPEKTUPOBKE CO CTOPOHBI ITPENOAABATEIIA.
OreHKa «He 3a4TeH0» BBICTABISETCA 00YyJaromeMycsi, 00HApYKUBIIEMY CYIIECTBEHHBIE MTPOOEIIBI
B 3HAHMAX OCHOBHOIO IPOTPaMMHOIO  Marepuaja 10 JUCLUIUIMHE, JIOIYyCTUBIIEMY
IPUHLIMITAATIbHBIE OLIMOKYU B BBIIIOJIHEHUHU IIPEYCMOTPEHHBIX IPOrpaMMOM MPaKTUYECKUX 3aJaHUM
(oTCyTCTBHME 3HAHUI 3HAUMTENBHOW YAcTH HPOrPAMMHOIO MaTepuasa; HEMOHUMaHHE OCHOBHOTO
COJICpKAHUSI TEOPETHYECKOro MaTepualia; HeCOCOOHOCTh OTBETHTh Ha YTOUHSIOLIME BOIPOCHI;
HEyMEHUE IIPUMEHATHh TEOPETUYECKUE 3HAHMS IPHU PEUICHUU NPAKTUYECKUX 3a]a4 JAOIYCTUBLIEMY
NPUHIUIHAIBHbBIE OIINOKHU, KOTOPBIE HE MTO3BOJISIOT €My NPOJOKUTE 00YUEeHNE WM PUCTYIHUTD K
NPaKTUYECKON NMPOPECCHOHATBPHON JCSITEIBHOCTH M0 OKOHYaHUM 00Pa30BaTEIBHOTO YUPEIKICHUS
0€e3 JI0TOJIHUTENbHBIX 3aHATHI 110 COOTBETCTBYIOIIEH AUCIUIIUHE).

5. IlepeyeHb OCHOBHOW M JONMOJHUTEIbHON Yy4eOHOIl JUTEpaTypbl, HEOOX0AUMON
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1. OcHoBHas quTEpaTypa:

1. BopoOser C.H. Ludpoas obpaGorka curHamoB. — M.: M3parenbckuil LEHTp
«Axagemusa», 2013.

2. Marsee FO.H. I[MudpoBas o06paGoTka curHanoB [DIEKTpOHHBIN pecypc]: yueO.
nocobue — InekTpoH. naH. — Cankr-Ilerepoypr: HUY UTMO, 2013. — 166 c. — Pexxum gocryna:

https://e.lanbook.com/book/43698

3. Cmur C. IludpoBas o0paborka curHaioB. [IpakTuyeckoe pyKOBOJCTBO
[DnexTpoHHBIH pecypc]: yuebd. mocodbue — DnekTpoH. naH. — Mocksa: JIMK Ilpecc, 2011. — 720 c. —
Pexxum noctyna:

https://e.lanbook.com/book/60986

4. VYmusuikuH, C.B. OcHOBBI Teopun 1u¢ppoBoil 00pabOTKH CUTHANIOB [DNEKTPOHHBIN
pecypc]: yueb. mocobue — DnekTpoH. naH. — Mocksa: Texnocdepa, 2016. — 528 c¢. — Pexum gocryma:

https://e.lanbook.com/book/87749

Jlnst ocBOGHMSI AMCHUIUIMHBI MHBAIMAAMHM U JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBBSI UMEIOTCSI U3AHUS B JICKTPOHHOM BHJIC B AJIEKTPOHHO-OMOIMOTEYHBIX cucTeMax «JlaHby»
51
«OpaiiT».
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5.2. lonotHMTEILHAS JIUTEPATYypPA:

1. bacapab M.A. [ludposast 06paboTKa CUTHAIOB M N300paXKEHHUH B paguoPpU3NIECKIX
PHIOKEHUsX [ DnekTpoHHbIN pecypc] / M.A. Bacapa0, B.K. Bonoctok, O.B. ['opsukuH. — D1eKTpoH.
naH. — Mocksa: ®usmariur, 2007. — 544 ¢. — Pexxum nocryna:

https://e.lanbook.com/book/2215

2. Kpucranuuckuit P.E., Kpuctanuackuii B.P. [Ipeobpazoanus ®@ypre u Jlamnaca B

CUCTEMAaX KOMIBbIOTEpHOM MaTeMaTtuku. — M.: ['opsiuas munus—Tenexom, 2006.

3. Ornmnenreiim A.B., lladep P.B. [ludposas o6padoTka curaanos. — M.: Texnocdepa,
2006.

4. [TomoB O.b. Hudposas o0paboTka CUTHAJIOB B TpPaKTaX 3BYKOBOT'O BEIIAHUS
[DnexTponnsiit pecypc] / O.b. ITonos, C.I'. Puxtep. — DnekTpoH. nan. — Mockga: ['opsiuast TuHUASI—
Tenexowm,

2015. — 342 c. — Pexxum poctyma:
https://e.lanbook.com/book/94576

5. Cepruenko A.b. Lludposas o6padotka curnanos. — 2-e uzg. — CII6.: [Tutep,
2007. - 1750 c.
6. rapk I'.-I'. Ilpumenenue BeiiBneroB mns LIOC; [mep. ¢ anrn. H.A.

CwmupnoBoii, o pen. A.I'. Kropkuana]. — M.: Texnocdepa, 2007.
5.3. llepuoguyeckne U3IaHUA:

B mupe Hayku

3apyOexxHasi pali0odJIeKTPOHUKA
WNnxenepHas ¢pusnka

KBaHTOBas 31€KTpOHMKA

Papnorexnuka

PanuorexHuka 1 3J€KTpOHUKA
TenexkoMMyHUKaLIUK

TexHosornu u cpeacTsa CBsA3U

Tpynbl MH-Ta MHXK. 1O 3IEKTPOH. U paauodnexkTponuke (TUNUOP)
doTOHUKA

doToH-3KCIIpece

[udposast 06paboTKa CUTHATIOB

CBonHbIN pedepaTuBHBIN KypHaT «CBSI3b)»
PX «PammoTrexHUKa»

PXKX «Onexkrponuka

PXK «®uznka»

6. Ilepeuenb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOK ceTn «HTepHeT»,
HEeO0XO0AUMBIX VIS OCBOCHHSI JUCHUIJIMHBI (MOIYJISA)

1. DnektponHas 6u6nanoreka KOPANT: www.biblio-online.ru
2. DnextponHo-oubmuoreunas cucrema JIAHb: https://e.lanbook.com
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3. Hudopmanmonnas cucrema «EqmHOE OKHO J0CTyma K 0Opa3oBaTEIbHBIM pecypcamyy:
http://window.edu.ru/window

4. bubnroTeka dIEeKTPOHHBIX ydeOHuKOB: http://www.book-ua.org/

5. AHHOTHMPOBaHHBIM TeMaTHYeCKuil karajmor VHTepHeT pecypcoB 10 (Du3UKe:
http://www.college.ru/

6. denepanbHBIiI o0OpasoBaTebHBIN nopTai:
http://www.edu.ru/db/portal/sites/res_page.htm

Karanor Hay4nbIx pecypcoB: http://www.scintific.narod.ru/literature.htm
Bonbas Hayynas oubanoreka: http://www.sci-lib.com/
EcrecTBeHHO-HayuHBII 00pa3oBaTeabHbIN moprai: http://www.en.edu.ru/catalogue/

© o N

10. YueGHo-o0pa3oBaTenbHas ¢GuU3MKO-MaTeMaTHdeckas OuOimoreka caita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Texuuueckast OudIMOTEKA!

http://techlibrary.ru/

7. MeToauveckne yKa3aHus JAJsl 00y4AIOLIUXCS 10 OCBOEHHUIO JUCHUIJIMHBI (MOIYJIs1)

Jlexuus siBasieTcst OAHOM U3 (GOpPM M3yUEHUS TEOPETUUYECKOT0 MaTepualia 1o JUCHUILIMHE. B
X0/JIe JIEKIIMOHHOTO Kypca IMPOBOAMUTCS U3JI0’)KEHHE COBPEMEHHBIX HAay4YHbBIX IOJXO0/0B U Teopuil. B
TETPaJu JJIsl KOHCIIEKTUPOBAHUS JIEKLIIUH HEOOXOAUMO UMETh I0JISL, T/I€ TI0 X0y KOHCIIEKTUPOBaHUs
JIeNIat0TCsl HEOOXOJUMBbIE TOMETKH. 3aluCH JTOJIKHBI ObITh W30MpaTEeIbHBIMU, ITOJIHOCTBIO CIIENyeT
3allUCBIBAaTh TOJIBKO OINpe/eieHus. B KOHCIeKTe NPUMEHSIOT COKpAIlEHUE CJIOB, YTO YCKOpsSieT
3anuch. Bompockl, BO3HUKAIOUIME B XOJ€ JIEKIIUU, PEKOMEHYETCsl 3allUChIBaTh Ha MOJSAX U IMOCIE
OKOHYaHHUs JIeKIMM OOpaTUThCA 3a pa3zbsCHEHMEM K IpenojaBateinto. Heo0XoauMo akTHBHO
paboTaTh C KOHCIIEKTOM JIEKI[MHU: MOCJE€ OKOHYAHUS JIEKUUU PEKOMEHIYETCS NepeyuTaTb CBOU
3aIlMCH, BHECTH MOMIPABKHU U JIONOJHEHHUS.

OfHUM M3 OCHOBHBIX BUJOB JI€ATEIBHOCTH CTYJEHTA SIBJISETCS CaMOCTOATENbHas paboTa,
KOTOpasi BKJIIOYaeT B ce0s M3ydyeHHUE JEKIMOHHOIO MaTepuasa, yueOHMKOB M y4eOHBIX MOCOOHUH,
MOJIFOTOBKHU K BBIITOJIHEHUIO J1a00paTOPHBIX padOT U OPOPMIIEHHIO TEXHUUECKHUX OTYETOB 110 HUM, a
TaK JK€ TOJArOTOBKM K IMPAKTUYECKUM 3aHATHSAM HM3yUYEHHUEM KpaTKOW TEOpHUM B 3aJadyHUKax U
pELIeHNH JOMAITHUX 3a/JaHUM.

ConpoBoXKJIeHUE CaMOCTOATEIbHOW pPabOTHl CTYIEHTOB MOXET OBITh OpPraHU30BaHO B
cienyomux hopmax:

— COCTaBJICHUEM HWHAMBUAYAIbHBIX IUIAHOB CaMOCTOSITEIbHOW pabOThl KaXAO0ro H3
CTYZICHTOB C YKa3aHMEM TE€MbI U BUIOB 3aHATHH, OPM U CPOKOB IPEJICTABICHHS PE3yIbTaTOB;

— MPOBEJCHUEM KOHCYNbTAUUN (MHAMBUIYAIbHBIX WM TPYIIOBBIX), B TOM YHCIE C
NPUMEHEHHUEM JIMCTaHLIMOHHOM cpeibl 00yUeHHU .

Kpurepuii onenkn 3(h(peKkTHBHOCTH caMOCTOSTENbHON paboThl CTYAEHTOB (hOpMHUpPYETCS B
X0Jle MPOMEKYTOYHOI'O KOHTPOJISI MPOIEcCa BBIMOIHEHNS 3aJaHU U OCYLIECTBIIIETCS HAa OCHOBE
pa3IMYHBIX CHOCOOOB B3aUMOJICHCTBUS B OTKPHITOW HMH(GOPMALMOHHOW Cpele M OTpa’kaeTcsi B
npoiiecce GOPMHUPOBAHUS TaK HA3BIBAEMOT'O «3JIEKTPOHHOTO MOPT(ENSA CTyICHTA.

B cooTBercTBUU € 3TUM NP MPOBEAECHUU ONEPATUBHOIO KOHTPOJS MOTYT HCIIOJIb30BATHCS
KOHTpPOJIbHBIE BOINPOCHI KaK K BBINOJHSAEMbIM paboTaM J1abOpaTOPHOTO MpakTUKyMma, TaKk U K
COOTBETCTBYIOIINM pa3zesiaM OCHOBHOM aucturuimnbl «[{udpoBas o6paboTka CUTHAIOBY.

KoHnTpo:ab ocymiecTBisieTcst MOCpeCTBOM TECTUPOBAHUS CTYIEHTOB 110 OKOHYAHUH W3YUYECHUS
TEM y4e€OHOM JUCIUIUIMHBI U BBIMOJIHEHUS MMCbMEHHBIX KOHTPOJIBHBIX padoT.
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[To utoram BBITTOTHEHUST KaXKJI0W JIaOOpaTOPHOM pabOThI CTYIEHT COCTaBIISIET MOAPOOHBIN
NUCHbMEHHBIH  OTYeT, ONHUpasCh Ha KOTOPBIH JOKeH B Oeceme ¢ IpenojaBaTelieM
MPOJEMOHCTPUPOBATH 3HAHUE TEOPETUUECKOTO U DKCIIEPUMEHTAIBHOI0 MaTepraa, OTHOCSILErocs K
pabote. IlpoBepka 3HaHMIl CTyJE€HTa OCHOBAaHAa Ha KOHTPOJIBHBIX BOIPOCAaX, IPHUBEACHHBIX B
ONMHMCAHUU paboOThl M JOMOJIHUTEIBHBIX BOMPOCAX, KACAIOIIMXCS COOTBETCTBYIOIIMX pa3/elioB
ocHoBHOM mucuuiuinHabl «{ugpoBas oO6paboTka curHanoBy. Ilociie BBIOTHEHUS J1AOOPATOPHOM
paboThI CTYEHT MPEAOCTABISIET OTKOPPEKTUPOBAHHBIN B X0/1€ 3alIUThl TUCbMEHHBIN OTYET O HEH.

HomnonautenpHas Gpopma KOHTPOIsS 3H(PEKTHBHOCTH YCBOSHUSI MaTepralia U MPUoOpPETeHUS
MPAKTUYECKUX HABBIKOB 3aKJIIOYACTCSI B OTKPHITOM HHTEPAKTUBHOM 3amuTe paboThl Ha YCTHOM
BBICTYIUIGHUU IIE€pe]l ayJAUTOpHUEl COKYpCHUKOB. B 3TOM ciydae 3ammra IPOXOJUT B PEKUME
KpPaTKOTO JI0KJIa/1a Ha KOH(pEPEHLIUH.

ConpoBosKJIeHUE CaMOCTOSTENBHON padOThl CTYJEHTOB TaKXKe OPraHU30BaHO B CIEIYIOIIMX
dbopmax:

—  BBIIIOJHEHUE CEMECTPOBOI KOHTPOJIBHOM pabOThl 10 MHAUBUIYAIbHBIM BapHAHTAM;

— YCBOCHHE, JIOTIOJIHEHHE W BHUKAHWE B pa3Oupaemble pasleNbl TUCHHUIUTHHBI MPH
MOMOIIM 3HAHWK IMOJy4aeMbIX [0 CPEACTBAM H3YYEHHs] PEKOMEHAYEMOM IUTEpaTypbl U
OCYILIECTBJISIEMOE ITYTEM HANKUCaHUs peepaTUBHBIX padoT;

— KOHCYJbTAllMM, OPraHU30BAaHHBIC I Pa3bICHEHUSA MPOOIEMHBIX MOMEHTOB IpPU
CaMOCTOSITEJIbHOM M3YYE€HHUU TE€X WJIM MHBIX aclEKTOB pa3JieloB YCBaMBaeMoil MH(popManuu B
TUCIUILINHE.

K cpencrBam obecnieuenust ocBoeHus aucuuiuinibl «L{udposas 06paboTka CUTHAIOBY TaKKe
OTHOCHUTCS 3JICKTPOHHBIN BapuaHT y4eOHOT0 MocoOus o sIepHoi (U3HKe, BKIIOYAIOIUN B ce0s:

— JIeKUMOHHBIN Kypc mucuuruinibl «L{udposas 06paboTka CUTHATIOBY; — KOHTPOJIbHBIE
BOIPOCHI 110 KAXKAOMY pa3jieny y4eOHOM AMCUUIUIMHBI; — CIUCOK 3aJad M0 KaKIOMY pas3ieny
yueOHOM TUCIUIINHBI.

K cpenctBam obecnieuenust ocBoeHus qucuminHel «L{udposas 06paboTka CUTHATIOBY TaKXKe
OTHOCSITCSI AJIEKTPOHHBIE BapHAHTHI JIOMOJHUTEIbHBIX YUEOHBIX, HAYYHO-TIONMYJSPHBIX U HAyYHBIX
U3JIaHui 10 sAepHON pusuKe.

Pexomennyercst cnenyromuidi rpagyk M KaJ€HJApHbBIM IJaH CaMOCTOATENbHOM paboThl
CTYJICHTOB I10 Y4€OHBbIM HeJleNsIM (8 HelleNb):

TunoBble 3a7aHus AJs1 CAMOCTOATEIbHOMH paﬁDTbl CTYAEHTOB

o Komso| opMa Tpei- Cpoku
B Tema nnu 3a1anue Tekymen padoTs Hacos CTaBIICHUS BBITOTHCHIA
TEMPT pe3yIbTaToOB (nenenm)
1 | Z-npeoOpa3oBaHue CUTHAJIOB U €ro CBOWCTBA. 6 VY CTHBIN OTBET. 1
[Ipumepsl z-ipeoOpa3zoBanusd. OOpaTHOE Z- TexcToBbIf
npeoOpa3oBaHueE. [Tpumenenust z- JIOKYMEHT.
peoOpa3oBaHuUs.
2 | duckpeTtHas cBepTka (KoHBomtonus). Texnuka| 5,8 | YcTHBIN OTBeT. 1
CBEPTKU. ABTOKOPPETIALMS U €€ BEIUUCIICHHE. TexcToBbIit
JIOKYMEHT.

32



3 | BeiiBner-npeoOpa3oBanue u BEUBJIET- 6 VYcTHBIN OTBET.
¢unprpanus. [IporpammupoBanue BeWBIET- TexcToBbId
npeoOpa3oBaHui. JOKYMEHT.

4 @uibTpanys CIy4aiHbIX CUTHAJIOB. 6 VYCTHBIN OTBET.

TekcToBbII
JOKYMEHT.

5 | Hetitpanuzanus »¢dekra ['mb66ca. OcHoBHBIE| 6 VYCTHBIN OTBET.

BECOBBIC () YHKIIHH. TekcToBbIi
JIOKYMEHT.

6 | AJbTepHATUBHBIC METO/1bI pacuera| 6 | YCTHBII OTBeT.

HEPEKYPCUBHBIX ITUPPOBHIX (DUIBTPOB. TekcToBbIi
JIOKYMEHT.
7 | Pa3paboTka peKypCHUBHBIX IIH(PPOBBIX 6 VYcTHBIN OTBET.
GUIBTPOB. TekcToBbIf
JIOKYMEHT.
8 | bununeitnoe z-npeoOpa3oBaHuUe. 6 VY CTHBIN OTBET. 1
TekcroBbii
JIOKYMEHT.
Hroro: 47,8 8

B ocBocHMU MUCHMIUIMHBI WHBAJIMIAMUA W JIMIAMH C OIPAHUYCHHBIMH BO3MOXXHOCTSMH
37I0pOBbsi OOJIbIIOE 3HAYCHHE HMEET WHAWBHUIyallbHas ydeOHas padora (KOHCYJbTAllUHM) —
JOTIOJTHUTENILHOE pa3bsCHEHHE YIeOHOTro MaTepuaa.

WupuBuyanbHbIe KOHCYIBTAUMH TI0 IPEAMETY (B TOM 4mcie uepe3 email, Skype umm viber)
SIBIISIOTCS. B&XKHBIM (DaKTOPOM, CIIOCOOCTBYIOIIUM HHIMBUAYATU3AMU O0YUYCHHS M YCTAHOBIICHUIO
BOCITUTATENILHOTO KOHTAKTa MEXIy HperojaBarelieM W OOy4aroluMCcs MHBAJIHIOM WIH JIUIIOM C
OrPaHMYCHHBIMHU BO3MOXKHOCTSIMH 3/I0POBBSI.

8. Hepeqeﬂb l/lH(l)OpMalH/IOHHI)IX TeXHOHOFHﬁ, HCIO0JIB3YEMBIX IIPH OCYIIECTBJICHUHA
06pa30BaTeJII)HOF0 npouecca mo JTMCHUIIJINHE (MOJIy.TIlO)

8.1. Ilepeyenp MHGpOPMALMOHHBIX TEXHOJIOTHI

1. KoHcynbTHpOBaHUE MTOCPEACTBOM IEKTPOHHON TOYUTHI.
2. Vcnionb30BaHue JIEKTPOHHON Ipe3eHTanuu Ha caiite Moodle Ky6I'Y.

8.2. IlepeyeHb HEOOXOAMMOI0 IPOTPAMMHOIO0 o0ecneYeHn st

1. Oneparnmonnas cucrema MS Windows (© Microsoft Corporation).
2. NurterpupoBannoe opucHoe npuinoxkenue MS Office (© Microsoft Corporation).

5. Cuctema kommbioTepHo MaTeMaTuku MATHCAD c HeoOXoauMbIMHU TakeTaMu
pacmmpennii (© Parametric Technology Corporation).
6. Cuctema kommbiorepHoit MareMatuku MATLAB + SIMULINK ¢ HeoOxoauMpiMu

tynookcamu (© The MathWorks).
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Ne norosopa

[lepedeHpb TMIIEH3MOHHOTO MTPOrPAMMHOTO 00eCTIeUeHUs

Kontpakt Nel15-OADD/2013
or 05.08.2013

[Ipoanenne mporpaMMHO# OIEPIKKU U IPHOOPETCHHE TTPaB
MOJIb30BAHUS MMPUKIIAAHBIM ITPOTrpaMMHBIM 066CH€‘-I€HI/I€M

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot
29.07.2014

HpeI[OCTaBJ'ICHI/IC 6CCCpO‘lHBIX IIpaB IIOJb30BaAHUS
MporpaMMHbIM 06ecnequI/IeM, BO3MOJXHOCTD 3aI'py3KHU
JIMOECH3WOHHOI'O IMTPOrpaMMHOIO obecreyeHns qepes I/IHTepHeTi

Mathworks
MATLAB Wavelet Toolbox

Mathworks
Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. Ilepeuenb HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

1. OnektpoHHas Oubnuorteunas cucrema eLIBRARY.RU:
http://www.elibrary.ru

2. Nndpopmannonnast cucrtema «EnmHoe OKHO JocTyna K
oOpasoBarenbHbIM pecypcamy»: http://window.edu.ru/window

3. PyOpukoH — KpynHEHIIMH SHIUKIONEINYECKUH pecype
Wnrepnera: http://www.rubricon.com/

4. AHHOTHpPOBaHHBIN TEMaTHUECKHI KaTaor MIHTepHET pecypcoB
no ¢usuke: http://www.college.ru/

5. Karainor Hay4HbIX pPECYPCOB:
http://www.scintific.narod.ru/literature.htm

6. Bospuras HayuHas Oubauoreka: http://www.sci-lib.com/

7. EcrecTBeHHO-Hay4YHBIN o0pazoBaTeIbHBIN opTat:
http://www.en.edu.ru/catalogue/

8. Texuuueckas oudbnamnoreka: http://techlibrary.ru/

9. duznyeckas SHIUKJIONIEUS:

http://www.femto.com.ua/articles/

10. Axanemuk — CroBapu W DHIUKIONEAMH Ha AKaJIeMHUKE:
http://dic.academic.ru/dic.nsf/enc_physics/

http://dic.academic.ru/dic.nsf/enc_physics/150/Atomuas_dusuka/

11. Buxunenus

- cBOOOIHAS DHIMKIIONEIU.

http://ru.wikipedia.org/wiki/
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12. dusnueckas >HuukiIoneans http://www.femto.com.ua/articles/

9. MarepuajibHO-TeXHUYECKAasI 0a3a, HeooOxoauMasg  IJd
00pa30BaTeJbLHOIO Mpolecca Mo AUCHUIInHe (MO1LYJII0)

VYcnenmnas peanuzarusi npenofaBaHus auciuiuinHbl «lludpoBas o0paboTka CHUTHAIOBY
npernoiaracT HaIuuYue MHHUMAIbHO HEOOXOIMMOTO JUIS peain3aluu OakalaBpCKOM MpOrpamMMbl

NEPECUHA MaTCPUATIbHO-TEXHUYCCKOI'O obecreyeHus:

OCyIeCTBJICHUA

— JICKIIMOHHBIE ayTUTOPUHU (00OpYyIOBaHHBIE BHJCOMPOCKIIMOHHBEIM 00OpYIOBAaHUEM
JUTSL TIPE3CHTAIMN, CPEICTBAMH 3BYKOBOCIIPOU3BEICHNUS, SKPAaHOM, U IMEIOIIUE BBIX01 B IHTEpHET);

— KOMIIBIOTEPHBIE KJIACCHI JIJISl IPOBEACHMSI MPAKTUICCKUX 3aHITUM;

— JTUCIUICHHBIA  KJIACC € TEPCOHAIBHBIMH  KOMITBIOTEpAaMHU ISl [IPOBEICHUS
71a00paTOPHBIX TPYNIIOBBIX 3aHSATHIA;

— POrpaMMbl MOACITUPOBAHUS (PU3MUECKHUX TPOIIECCOB B AaTOMHOM (pU3HKE;

— POrpaMMbl OHJIATHOBOT'O KOHTPOJISI 3HAHUH CTYACHTOB (B TOM YHCIIE IPOrPaMMHOE
o0ecrnieueHrne AUCTAaHIIMOHHOTO 00yUeHus);

— HaJIu4yhe  HE0OXOAMMOro obecrieueHus
(onmepannonHas cuctema MS Windows; unTerpupoBanHoe oducHoe mnpuioxenue MS Office;

cucreMa

JIMIICH3UOHHOI'O IMporpaMMHOI 0

cuctema KomnbloTepHol Matematuku MATHCAD ¢ nakeramu paclIMpeHMId;
komnbrorepHoit MaTemMatuku MATLAB + SIMULINK ¢ Heo0xoqumMbIMu TyJI00KCaMu).
JIOJDKEH  00€eCIeyuTh

IIpy UCHONB30BaHUM DJIEKTPOHHBIX W3JaHUHW BY3

06yqa101uer0051 BO BpEMA CaMOCTOSITEILHOMI IIOATrOTOBKH pa60‘lI/IM MCCTOM B KOMIIBIOTCPHOM KJIaCCC

KaXxJa0ro

C BBIXOA0OM B I/IHTepHCT B COOTBETCTBUH C 00HEMOM N3Yy4aCMbIX JUCHHUIIINH.

Ne MatepuaabHO-TEXHHYECKOE 00eCIICUCHUE TUCIIUTLTHHBI
Bun pabor

/T (MoOmyIist) U OCHAIIIEHHOCTh

1 JlekMOHHBIE 3aHATUS | Y4yeOHble ayAUTOPUU JUIsl IPOBEACHUS 3aHATHH JEKIIMOHHOTO U
CEMHHApPCKOI0 THIA, MPOMEXYTOYHOM aTTECTallMU, TEKYLIETO
KoHTpoJs — aya. 209, xopr. C (ya. CraBpomnonsckas, 149)

3 JlaGoparopHble 3aHATHS | Y4ueOHble ayAUTOPUM JJs MPOBEAEHHUS J1a00paTOPHBIX padoT

tuna — ayn. 205, kopmn. C (yn. CraBpononbckas, 149)

4 I'pynmoBsie VY4eOHble ayAUTOPHUH ISl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO U
(MHIUBUYyaIbHbBIE) CEMHUHApPCKOI0 THUIA, IPOMEXYTOYHOM aTTeCTalllH, TEKYIIETo
KOHCYJIbTAIIIH KoHTpoJisg — aya. 209, kopm. C (yin. CraBpononbckas, 149)

5 Texymuii KOHTpPOJIb, VY4eOHble ayIMTOPHH JUIs IPOBEACHUS 3aHATUH JIEKIIMOHHOTO U
IIPOMEXYTOUHAs CEMHHApPCKOI0 THUIIA, MPOMEKYTOYHOW aTTECTallMM, TEKYILEro
aTTecTanus KOHTpoJs — aya. 209, xopn. C (yn. CtaBponosnbckas, 149)

6 CamocTosTenbHas Kabuner nns camocTosTenbHOW paOOThl, OCHAIIEHHBIN
pabota KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO IMOJKJIIOUEHUS K

cetn HTepHeT, mporpaMMOil DJKPAaHHOTO VYBEIWYCHHS U
00€eCrevYeHHbIN TOCTYIIOM B JJEKTPOHHYIO WH(OPMAIMOHHO-
oOpa3oBaTenbHyI0 cpeqly yHuBepcuTeTa: 208c.

«MyJabTHMEIUITHBIN KJIACC CHIENHATBHBIX JUCHMILIHE» ayl. 205C
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JlabopaTopHble 3aHATHS 110
AUCUHMILTHHE:
«Iudposas 06pabOTKa CUTHATIOBY

O6opynoBaH#e U TPOrPaMMHO-TEXHUIECKOE Konso
OCHallleHUe yueOHO-HayuHOM JabopaTopuu:
IepcoHajibHbIE 3JIEKTPOHHO-

BBIYHMCJINTEIbHbIE MAIIIMHBI: 12
CPU c yacrtoroii 6onee 2,4 I'T'u , LCD

Mathcad Cpena BusyanbHOro 12
IPOrpaMMHUPOBAHUS, CETEBAsI BEPCHS

Matlab Cpena BusyanbHOTO 12
IPOrpaMMUPOBAHUS, CETEBAst BEPCHS

Microsoft Office 2003, 2007, 2013 12
Eset Endpoint Security AutuBupycHast 12
nporpamMma

Windows XP, 7, 8.1 OnepannonHas cucrema 12
CoenuHUTEIbHBIC MOTYJIH, ITHYPHI, KaOen ~
MpoexTop SANYO PLC SW20A 1
[TapTa (pabounii cTo) 16
JKpaH npoekuuoHubIi 153x140 1
Jlocka Oenass MapKepHas 3
Crynbs 25
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