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P UN3NKO-TEXHNYECKNIA (haKyNbTeT,

CemecTtp

No

Bup gesitenbHOCTU

5

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

216

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

69

Jlekymu, yac.

32

MpakTnyeckune 3aHATAA, Yac.

26

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

36

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

26

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

147

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

P KoOHTp.

13

Bug atTectauum
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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTVXXEHUSA KOMMNETEHLNIA
MpodeccroHabHbIe MK-1/MNMK Cnoco6eH K aHan13sy NocTaBNeHHOW 3afa4n UccnegoBaHuii B 061acTn (hOTOHNKY
KOMnNeTeHunn 1 ONTOMHGOPMATUKN
MK-1/IK. 2 Mpoun3BogMT aHan13 UCXOAHbLIX TPeboBaHWI K NapameTpam
pa3pabaTbiBaEMOro ONTUKO-3/IEKTPOHHOIO Nprbopa;
MpocheccuoHanbHble MK-2/TK CrnocobeH K pacyeTy, NPOeKTUPOBAHUIO U KOHCTPYMPOBAHMIO B COOTBETCTBUM C
KOMTMETEHLMM TEXHUYECKUM 3aaHMeM TUMOBbIX CUCTEM, MPMBOPOB, AeTasel 1 Y3/10B Ha
CXEMOTEXHUYECKOM U 31EMEHTHOM YPOBHSX
MK-2/TK. 4 Co3faeT TpexmepHble MoLenu paspabaTbiBaeMblX ONTUYECKUX,
ONTUKO-3M1EKTPOHHBIX, MEXaHUYECKMX 6/I0KOB, Y3/10B U fieTanei ¢ UCNob30BaHNEM
CWUCTEM aBTOMATU3NPOBAHHOIO NPOEKTUPOBAHNS

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C
NHAMKATOPaMu LOCTKEHNS KOMMNETEHL I

Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

IK-1/1IK. 2 IIpou3BoAuT aHAJIN3 MCXOAHBIX TPeGoBaHMIl K IapaMeTpaM
pa3padaTbIBaeMOro oNTHKO-3JIEKTPOHHOIO IpHOopa;

NwveTb npencrtasnieHneE o JTMHENHOM MNPOCTpPaHCTBE CUTHA/IOB U Ero CBOICTBAX.

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosTenbHas paborta

3HaTb 0 MeToZax KOppensLMOHHOro aHaimsa CUrHaios;

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3HaTb 06 OCHOBHbIX METO/AX (hypbe-ONTUKY;

Nexuyy; CamocTosTeNbHas paboTal

3HaTb 0 rayCCoBbIX My4yKax 1N nx npeo6pa303aH|/|v| JIMHEMHBLIMX ONTUYECKUMMU
CUCTEMaMW,

Nexumu; MNpaKTUYeCKme 3aHATUS;
CamocTosaTensHas pabota

YMeTb BbIMONHATb npeo6pasoBaH|/|e anb6epTa n 0 MeTopax I'I/Iﬂb6epT-OI'ITI/IKI/I.

JNekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

3Hatb 0 I'IpeO6p8.BOBaHMVI UMNNMHAPUYECKN CUMMETPUYHBIX CUTHa/10B NMHEAHBLIMK
ONTUYECKMMU CUCTEMAMMU,

Nekumm; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

3HaTb 0 MeToAaxX ONTUYECKO rNbTPaLUN.

Nekumu; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

IK-2/TIK. 4 Co3naeT TpexMepHbIe MO/IeJIH pa3padaThbIBaeMbIX ONTHYECKHX,
ONITHKO-2JIEKTPOHHBIX, MeXaHUYECKUX 0JIOKOB, y3JIOB U JeTaleii ¢
HCIO0JIb30BAHHEM CHCTEM aBTOMATH3HPOBAHHOIO POEKTHPOBAHHUSI

3HaTb 0 ANHAMWYECKOM MNpeACTaBNeHNN CUTHANOB;

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosTenbHasa pabota

MeTb NpeacTaBfieHne 0 CNEKTPasIbHOM NAOTHOCTU CUrHaa, NpsSIMOM 1 06paTHOM
npeobpazoBaHusX Pypbe 1 UX CBOCTBAX.

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3HaTb 06 OCHOBHbIX XapaKTePUCTUKAX SIMHEMHBIX CUCTEM, OMMChIBAIOLLX
npeo6pasoBaHne CUrHa10B B KOOPAMHATHOM M YaCTOTHOM MPOCTPAHCTBAX;

JNekuwnn; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

3HaTb 0 CBOICTBAaxX NPOCTPAHCTBA KaK IMHEHON ONTUYECKOW CUCTEMBI;

Nexuyy; CamocTosTeNbHas paboTa)

3HaTb 0 CBOICTBAX CUTrHAJOB C OrpaHMNYyeHHbIM CIMEKTPOM;

JNekunn; MNpakTnyeckme 3aHATUS;
CamocTosaTensHas pabota

YMeTb BbINOHATL Pa3noXeHne CUrHanos Mo 6a3|/|cy KoTenbHNKOBa,

Nekumu; MNpakTUYeCKme 3aHATUS,
CamocTosTenbHas paboTa

3HaTb 06 aKyCTOONTUYECKMX METOAaxX Npeobpa3oBaHNs CUrHAMOB;

Nexuyy; CamocTosTeNbHas paboTal

3. CofepykaHue 1 CTPYKTypa ANCLUN/NHBI

Tabnuua 3.1



TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUA
KOMMeTeHUniA

YyebHast AeATENbHOCTb

CemecTp: 5

AnpakTnyeckas eguHuLa: MpeactaBneHve CUrHaIOB B KOOPAMHATHOM MPOCTPAHCTBE.

1. MNoHATKEe 0 curHasne.
CurHasbl B ONTUYECKNX
cuctemax. JInHeinHoe
MPOCTPAHCTBO U ero
CTpYKTYpa. OpTOroHasibHbIe
CUrHanbl 1 06006LLEHHbIE pALbI
®ypbe. OnTUManbLHOe
pasnoxXeHue no
OpTOroHanbHOMYy 6asucy.

MK-1/nK.2,
MK-2/MK.4

CTYAEHTbl 3HAKOMATCA C
OCHOBHbIMW MOHATUAMN O
CUrHanax

2. KomnnekcHas thopma paga
®dypbe. AnHammnyeckoe
npeacTaB/ieHre CUTHaN0B
yepes (hyHKLMIO BK/IHOUEHNS.
dyHKuma Xesucainga.
JenbTa-QyHKUNA 1 eé
CBOWACTBA.

MK-1/TK.2,
MK-2/NK.4

CTYAEHTbl 3HAKOMATCA C
ANHaMUYECKUM
npeacrtaB/eHNEM CUTHAUI0B

AvpakTyeckas eanHmua: MNpeacTaBneHne CMrHaI0B B YaCTOTHOM MPOCTPAHCTBE.

3. CnekTpasibHble
npeLCcTaBNeHNs CUTHASIOB.
Mpeobpa3oBaHue Pypbe 1 ero
cBoiicTBa. CnekTpanbHas
N/IOTHOCTb CUTHAa.

MK-2/MK.4

CTYAEHTbl 3HAKOMATCA C
CMeKTpasibHbIM
npeactaBieHNEM CUTHAI0B

AupakTudeckas egnHuua: Koppensd

MNOHHbIE N 3HEPTETNYECKNE XapPaKTEPUCTUKN CUTHAJI0B.

5. O606LLeHHan hopmyna
Paneq. B3avmHasa
CrneKTpanbHas NI0THOCTb
CUrHasIoB. B3avMHbIiA
3HEePreTUYECKNin CneKTp.
DHepreTUYecKnii CnekTp
curHana. ®yHkumna
aBTOKOPPEenALnn 1 eé
CBOWACTBA.

MK-1/nK.2

CTYAEHTbl 3HAKOMATCA C
B3aMMHas CNeKTpa/ibHasd
MIOTHOCTb CUTHaJ10B

6. CBA3b Mexay
3HEPreTUYECKM CNEKTPOM
CurHana v ero
aBTOKOPPENALMOHHON
tyHKUWMe. B3anmHas
KoppensunoHHas QyHKLua
CWUrHaIoB 1 €& CBOICTBA.
CBsi3b B3aMMHOA
KOPPEeNALMOHHOI (hyHKLUM CO
B3aVMMHOM CNeKTpaIbHOM
N0CKOCTBHO.

MK-1/MK.2

CTYLLEHTbI 3HAKOMSATCS C
KOppPeNsALMOHHBIMM
XapaKTepucTKaMu
CUrHa/I0B

AvpakTryeckas eanHuua: MoHATME 0 NIMHERHBIX CUCTEMAX.




7. B3amopeiicTBMe CUrHanoB
Ha SIMHENHbIE CUCTEMDbI.
®ur3nYeCKMe CUCTEMBI U NX
MaTeMaTUYeCcKne MOAE/N.
[MoHATME O CUCTEMHBIX
oneparopax. CralmoHapHble 1
HecCTaLMOHapHbIe CUCTEMbI.
ViMnynbcHasa XapakTepucTuka.

MK-2/MK.4

CTYAEHTbl 3HAKOMATCA C
OCHOBHbIMW MOHATUAMN O
NMHEMHBIX cUCTEMaXx

8. YcnoBus ranyeckoi
peasm3yemMoCTy CUCTEMBI.
MepexoaHas XxapakTepuCcTMKa.
YacToTHas nepesartoyHas
yHKUMSA (4aCTOTHbIN
KO3(hhnUmMeHT nepesaym)
cucTembl. CBsi3b YaCTOTHOIA
nepefayv PyHKUMN U
MNMMNYNIbCHOTO OTK/IMKA.

MK-2/MK.4

CTYAEHTbI U3y4aloT Y CoBuS
(hM3MYecKoli peanmsyemMocTm
CUCTEMbI

9. OrpaHunyeHus,
Hak/ablBaeMble Ha
4aCTOTHYI MepesaToyHyo
(DYHKLMIO CUCTEMBI.
ABTOKOppenALoHHas
Xapaktepuctuka (QpyHKuUms)
CUCTEMbI 1 eé CBA3b C
4aCTOTHbIM KO3h(DMLMNEHTOM
nepesfayv no MOLLHOCTW.

MK-2/MK.4

CTYZEHTbI N3yyaroT
YaCTOTHYIO NepesaToUHyo
(hYHKLMIO CUCTEMDI

AnpakTuyeckas egmHuua: NoHATHE O NVHEHbIX ONTUYECKN

X cnctemMax.

10. MpocTpaHCTBEHHbBIE U
YINOBble CMEKTPbI OMNTUYECKNX
BOJTHOBbIX MOel. YT10BoW
cnekTp. MNpocTpaHCTBEHHas
yacToTa. YacTtoTHast
nepegaToyHas PyHKUMS v
NMNYNbCHBIA OTKNK
CBO6G0OAHOr0 MNPOCTPAHCTBA.
MpubnuxeHne dpeHens.

MK-2/MK.4

CTY[EHTbI U3yYaloT
MpPOCTPaHCTBEHHbIE W
YrNoBble CNEKTPbI
OMTUYECKNX BOSTHOBBIX
nonei

11. JInHeliHas onTnyeckas
cuctema. IMnynbCHbIA OTKINK
JINHENHON ONTUYECKOW
CUCTEMbI. IMNYNbCHBbIi
OTK/IMK TOHKOW NNH3bI.
Ycnosue hopMrUpoBaHuUs
N306paxeHns.
lNpocTpaHcTBEHHaA
WNHBaPWaHTHOCTb JINHEAHbIX
ONTUYECKNX CUCTEM

MK-1/1NK.2,
MK-2/MK.4

CTYAEHTbl 3HAKOMATCA C
JlnHeiHasa onTuyeckas
cnctema

AnpakTuueckas earHunLa: ONTUYeCKoe NpeobpasoBaHe dypbe.

12. MNocTtpoeHne
NPOCTPaHCTBEHHO-UHBAPWAHTH
bIX IMHENHbIX CUCTEM (Ha
npVMepe TOHKOM INH3bI).
dypbe-NnocKOCTN TOHKOM
NNH3bI.VIMNYNbCHBIA OTKANK
TOHKOW IMH3bI. TOUYHOE
Pypbe-npeobpasoBaHme.

MK-1/MK.2,
MK-2/MK.4

CTYLEHTbI 3HAKOMATCA C
OCHOBaMM MpeobpasoBaHus
dypbe




13. dypbe-npeobpazoBaHe ¢
N3MeHAEMbIM MacLLTabom: 1)
BXOZHas NAOCKOCTb - MeXAy
NMH30M 1 3aaHel
®ypbe-nnoCcKoCTLI,
ABNAOLLENCA NIOCKOCTHIO
perncTpaummn curHana; 2)
OCBELLieHNe TpaHcnapaHTa
cheprYecKoil BOMHOIA.

MK-1/nK.2,
MK-2/MK.4

CTYAEHTbI 3HAKOMSTCA C
dypbe-npeobpasoBaHme ¢
N3MeHsieMbIM MacLITaboM

AnpakTnyeckas egmHMLa: MayccoBbl

MyYKW.

16. MayccoBbI My4yKu.
OcCHOBHble napameTpbl.
PacnpocTpaHeHue rayccoBbIX
My4yKOB B CBOOGOLHOM
MPOCTPAHCTBe.
Mpeobpa3oBaHyie rayccoBbIX
My4YKOB TOHKOW SINH30A.
OnTMYeCKme pe3oHaTopbl.

MK-1/TK.2,
MK-2/NK.4

CTYAEHTbl 3HAKOMATCA C
rayCCoBbIMU nyykamu

AvpakTryeckas eanHmua: CurHanbl

C OrpaHN4YeHHbIM CMEKTPOM.

17. CurHasbl ¢ orpaHM4eHHbIM
CrekTpoM. MpuHLmun
HeornpezeNeHHOCTH.
VaeanbHbIA HU3KOYACTOTHbIN
(HY) curnan. OueHka
SHEPrun, amMnIMTyabl 1
NpPOV3BOAHON AN CUrHAMOB C
OrpaHVYeHHbIM CMEKTPOM.

MK-1/TK.2,
MK-2/MK.4

CTY/eHTbI U3yyatoT
CurHanbl ¢ OrpaHNYeHHbIM
CMeKTPOM

18. OpToroHa/ibHble CUrHasbl
C OrpaHNYeHHbIM CMEKTPOM.
NocTpoeHne
OPTOHOPMMPOBAHHOTO 6asuca.
Pag KoTenbHMKoBa. ®yHKUMA
0TCYeTOB. Teopema
KoTenbHrKoBa. CrHTe3
CUrHaN0B, NpefCcTaBAeMbIX
psgom KoTenbHUKOBA.

MK-2/NK.4

CTYQEHTbI N3yyatoT
OpTOroHasbHble CUrHasbI ¢
OrpaHNYeHHbIM CrEKTPOM

AunpakTnyeckas egnHuua: MNMpeobpasoBaHue M'vun

bbepTa.

20. MpeobpasoBaHue
MMnbbepTa B ONTUKeE. Buabl
rMnb6epT-nNpeobpasoBaHms ans
[BYMEPHbIX OMTUYECKMX
curHasnos. MpeobpasoBaHus
MnbbepTa B KOOPAMHATHOM U
4aCTOTHOM MPOCTPaHCTBax.

MK-1/TK.2,
MK-2/MK.4

CTY[EHTbI 3HAKOMSTCA C
MpeobpasoBaHnem
MunLbepTta

AunpakTnyeckas egnHuua: MNMpeobpasosaHue NaH

Kensa.

22. NpeobpaszoBaHue aHKens.
O6paTHOoe npeobpasosaHue
"aHkens. CeoiicTea
npeobpaszoBaHus ["aHKesNs
(n3meHeHMe macLuTaba,
AnddepeHLnpoBaHme,
Teopema O CBEPTKe, hopmyna
Mapcesans). MpeobpasoBaHue
["aHKeNa KpyrosbIx n
KO/bLiEBbIX CUTHA/I0B.
MpyHUMN HeonpeaeneHHOCTH.

MK-1/TK.2,
MK-2/MK.4

CTYZIeHTbl 3HAKOMSATCA C
MpeobpasoBaHue MaHKens

Jnpaktndeckaa egmHuua: AKyCTOOI'ITI/IHECKI/Ie I'Ip606pa3OBaHI/IFI CBETOBbLIX CUTHaU10B.




24. Andpakuma PamaHa-Hara.
Ondpakums bparra.
AKycTOOMTUYECKME
mogzynaTopsl (beryLive n
CTOSAYME BOJHBI).
AKyCTOONTUYECKNE METOABI
KOppenauum curHaos.

MK-2/MK.4

CTYAEHTbI U3yyatoT
aKyCTOOMTNYECKYHO

Andpakuuo

AvpakTnyeckas eanHmua: OnTudeckasi puAbTPaLMs CUrHAOB.

26. OnTnyeckas
cornacoBaHHas (unbTpauus
CUrHas10B. YacToTHas

CTYAEHTbl 3HAKOMATCA C

nepegaToyHas yHKLMA MK-1/TK.2,
2 0 2 OnTnyeckas cornacoBaHHast
COrnacoBaHHOro ONTUYECKOro MK-2/MK.4
o (hmnbTpaLms CUrHanos

(unbTpa. IMNynbCHbIN
OTK/INK COrMacoBaHHOI0
OMTUYECKOr0 (PU/IbTPA.

TeMbl NPaKTUYECKIUX V13 mx B ViHpukarope

pakTi Yace! [opme npair. | JICIREEE | pocwxenns | YueGHast fesiTENbHOCTL
3aHATUN noar., vac. pMEl, ' KOMMeTeHUniA

CemecTp: 5

AvpakTryeckas eauHuua: MNpeacTaBneHne CUrHaI0B B KOOPAMHATHOM NPOCTPAHCTBE.

1. CurHan v ero cBOWCTBA.
JnHammyeckue
npeacTas/ieHns CUTHAI0B BO
BPEMEHW 1 NPOCTPAHCTBE.

MK-1/TK.2,
MK-2/MK.4

MCNOMb3YeT NOHATUA
HOPMbl, 3HEPrum
CKa/IipHOr0 NPOM3BeAEHMS;
Pa3NOXeHMNsA CUrHaN0B B Psif
®ypbe; AMHaAMUYECKMe
NpeACTaB/eHNs CUTHa/I0B
yepe3s hyHKLUIO

BK/OYEHMS;

AvpakTryeckas eanHmua: MNpeacTaBneHne CMrHaI0B B YaCTOTHOM MPOCTPAHCTBe.

2. ®dypbe-npeobpasoBaHie
CUrHana 1 ero cBOCTBaA.

MK-2/NK.4

npuoodpeTaeT onbIT
CreKTpa/ibHbIX
npeobpasoBaHuii
pa3NYHbIX CUTHa/I0B C
1CNOMb30BaHNEM CBOWCTB
dypbe-npeobpasoBaHms;

Onpaktunyeckas eanHuua: Koppensd,

MOHHbIE N 3HEPreTnyecKne XxapakTepuctmkKm CUrHasioB.

3. OHepreTuyeckue n
KOppensLunoHHble
XapaKTePUCTUKM CUTHASIOB.

MK-1/nK.2,
MK-2/MK.4

peLuaeT 3ajauu ¢
CMO/Nb30BaHNEM
0600LLEHHO (hopMy bl
Panes, aHepreTM4ecKoro
cnekTpa u
aBTOKOPPESSALMOHHOM
(hyHKLWW; B3aMHOTO
3HEPreTUYECKOro CnekTpa u
B3aMMHO-KOPPENALMOHHOA
(OYHKUMW cUrHaNa;

AvpakTryeckas eauHuua: MoHATME 0 IMHERHBIX CUCTEMAX.




npuoodpeTaeT yMeHme
N0Mb30BaTbCSA MOHATUAMM:
MMMNY/bCHBbIV OTK/NK;

o nepexogHas

gggﬁmciigﬁb'e CUCTEMbI 11 X 1 MK-2/MK.4 XapaKTepuCT1Ka;
YaCTOTHbIN KO3((ULIMEHT
nepejayn; aHaInM3MpoBaTh
hm3myeckyto
peasin3yeMocTb CUCTEMBI;

AngakTnyeckas eguHuua: NMoHATME 0 IMHENHbBIX ONTUYECKUX CUCTEMAX.
NCNONb3yeT NOHATUS:
MMMNY/bCHBIA OTK/VK U

5. JlnHeliHoe nNpeo6pa3oBaHme KOTEPEHTHAA NIEpEAATOHHAA

ONTUYECKUX CUTHAIOB C/I0EM NK-1/MK.2, (pyHKUWS CBO6_O'D'H0ro

1 NPOCTPaHCTBa; NpuobpeTaeT

MPOCTPAHCTBA B NPUGIVXEHUN MK-2/MK.4

®perens v dpayHrodepa. HaBbIKV UCCNIEAOBAHNA
ANPPaKLMOHHbIX SBNEHWIA
MeTofamu Teopum
NNHEAHBIX CUCTEM;
0CBaMBaeT yMeHNe
ornpegenatb

6. VIMNyNbCHBbIV OTKVK 1 XapAKTEPUICTIAKIA MH3bI Kak

KOTepeHTHas! Mepe/jaToUHas 1 MK-1/MK.2, [nMHeliHon onTnyeckomn

MK-2/MK.4 |c1uctembl Npy pasnmyHOM

(OYHKLMS TOHKOW NNH3bI.

B3aMMHOM PacMoN0XeHUN
BXOAHOW 1 BbIXOAHOWA
NNOCKOCTEN;

AnpakTndeckas egnHuua: OnTruyeckoe npeodpasoBaHue dypbe.

7. ONTnyeckune
npeo6pasoBaHus,

MCMNONb3YeT NOHATNS
MpPAMOro 1 06paTHOro
(hypbe-npeobpasoBaHus,
3aKpennseT yMeHune

1 MK-2/TK.4 |onpeaensite Pypbe-CcrnekTpsbl
(hypbe-npeobpazoBaHns 1 UX
CBOVCTBA. Pa3INYHbLIX OAHOMEPHbIX U
[BYMEPHbIX CUTHAJIOB,
MCNO/b3Ys NMH30BbI
CreKTpaHanusarop;
NCNO/b3yeT ONTUYECKYHO
8. AndhdhepeHumpoBaHue 1 (hunbTpaLuo ans
NHTErpupoBaHmne oNTUYECKNX 1 MK-2/MK.4 |anddepeHumpoBaHmus 1
CUrHanoB. WNHTErpmpoBaHus
OMTUYECKNX CUTHASOB;
npuobpeTaeT ymeHue
9. OnTnyeckoe CUHTe3MpoBaTb ONTUYECKMe
npeo6pasosaHne Pypbe ¢ 1 MK-2/TK.4 [cxembl s onTUYecKoro
nepeMeHHbIM MacLITaboMm. npeobpasoBaHns Pypbe ¢
3a/laHHbIM MacLUTabom,;
Jnpaktudeckas egnHuua: MayccoBbl My4YKW.
ncnonb3yet
10. MNpeobpasosaHue XapaKTepUCTUKn
rayccoBbIX MyYKOB C/0EM 1 MK-2/MK.4 [cB060AHOIO NPOCTPAHCTBA U

MpPOCTPaHCTBA TOHKOW NIMH30MA.

NNH3bI KaK TMHEAHBIX
CUCTeM;

AnpakTuueckas eanHuua: CUrHabl ¢ OrpaHUYeHHbIM CMEeKTPOM.




11. OueHka aHeprum,
amnanTyabl, NPOU3BOAHON

nccneLyeT MeToAbl
npeobpa3oBaHns N OLEHKN
CUTHa/IOB C OFpaHNYeHHbIM
CMEKTPOM B KOOPAMHATHOM

2 2 1 MK-1/MK.2 {1 yacToTHOM
WHTerpanoB 1 6asbl CUrHaM0B C
MPOCTPaHCTBAX, & TaKkxke 06
OrpaHNYeHHbIM CMEKTPOM.
NHHOPMaLMOHHOM
060CHOBaHUN NPUHLMNA
HeonpeLeieHHOCTH,
Vicnonb3yeT noHATHE O
12. PaznoxeHwue onTrUYecKmnx (yHKUAV OTCueTa
CUTHas0B B paf KoTenbHNKOBa NK-1/MK.2, YHKL, '
2 2 0 MH(OPMaLMOHHbIX
B KOOPZAMHATHOM N YaCTOTHOM MK-2/MK.4
Junarpammax v CTeneHsx
MpPOCTPaHCTBax. _
CB0OOO/bI CUTHANOB;
AunpakTndeckas eguHuua: MNMpeobpasosaHue 'vnbbepTa.
NCNONb3YeT MOHATKE O
npeobpasoBaHnmn MMnLbepTa
1 ero CBOWCTBax B
13. Mpeobpasosarue KOOPAMHATHOM M 4aCTOTHOM
MMnb6epTa ONTUYECKNX MK-1/1MK.2, PA
4 4 1 NpOCTpaHCcTBax,
CUTHANI0B B KOOPAMHATHOM U MK-2/MK.4
N30TPOMHOM
4aCTOTHOM MPOCTPaHCTBAX.
npeobpasosaHun 'MnbbepTa
aMnIMTYAHbIX U (Ha30BbIX
CUrHa0B;
AunpakTndeckasa egnHua: NMpeobpasoBaHue MaHKens.
NCMOo/b3YeT OCHOBHbIE
CBOWCTBA LUMNNHAPUYECKNX
14. Npeobpa3oBaHue "aHKeNs 4 4 0 MK-1/nK.2, (yHKLWiA L(":Bﬂ% AP
OMNTUYECKNX CUTHASIOB. MK-2/MK.4 |PYHKLIR,

npeobpaszoBaHuii "aHKens n
dypbe;

AvpaakTuueckas eanHMLAa: AKYCTOONTUYECKME NPeo6pasoBaHUsi CBETOBbIX

CUrHa0oB.

15. AKycToonTnyecKue
npeo6pa3oBaHNsA CBETOBbIX
CUrHa0B.

MK-1/nK.2

NpUoodpeTaeT HaBbIKK
NPYMEHEeHNS
aKyCTOONTUYECKNX
MPOLLeccoB An1s
npeobpa3oBaHmnst CBETOBbIX
CUTHAJIOB C 3afjaHHbIMM
XapaKTepucTnkKamu;

AnpakTuueckas earHuLa: OnTuyeckas bTPaLMs CUTHAOB.

16. OnTnyeckas

1CNONb3YeT NOHATUSA
COr/1aCOBaHHOA
(UnbTPaL MM ONTUYECKNX

COrNAacoBaHHas (UbTpaLs 2 2 2 MK-1/MK.2 [curHanos, popmmupoBaHus
P thunbTpos BaH aep Miorta u
METOZ0B MNOCTPOEHNS
ONTUYECKNX KOPPENSTOPOB;
Tembl Ans Vs Hinx B AKTVBHbIe ViHaKaTopb!
Hackl (bopme NpakT. | o L, | AOCTVDKEHMS YyebHas aesTeNbHOCTb
CaMOCTOSITE/IbHOr 0 U3y4eHNs noar. vac. PMbL YRC. | e eyt

CemecTtp: 5

AnpakTuueckas earHunua: ONTUYeCKoe NpeobpasoBaHie Pypbe.




14. O6paTHOe NpeobpasoBaHme
dypbe B oNTUKe. ONTUYECKNIA
aHasm3artop crekTpa.

CTYAEHTbl 3HAKOMATCA C

dunbTpaums ONTUYECKNX 10 0 0 MK-1/1K.2, Ob6paTHoe nNpeobpasoBaHme
MK-2/MK.4

CUTHAa/I0B B dypbe

NPOCTPaHCTBEHHO-YaCTOTHOA

MI0CKOCTK.

15. AnddhepeHumpoBaHue n

WHTErpypoBaHme CUrHasoB. CTYZeHTbI 13y4atoT OCHOBBI

MK-1/1K.2,
CTpyKTypa ONTUYecKoro 10 0 0 NK-2/1K 4 JvhepeHumpoBaHyie 1

npoLeccopa. [yanbHocTb
ONTUYECKUX CUCTEM.

NHTErpmnpoBaHmne CUrHasio

Anpaktuyeckada eamHnua: CurHanbl

C orpaHM4yeHHbIM CNEKTPOM.

19. Pa3mepHOCTb
NpPOCTpaHCTBa CUrHANOB,
OrpaHNYeHHbIX Mo CNeKTpy K1
LJIMTENbHOCTU.
MpeacTasneHune
NHOPMAaLMOHHOW CTPYKTYpbI
curHana. Ymcno nonHbIx
cTeneHen cBobo/ibl cUrHana.

10

MK-2/MK.4

CTYAEHTbI 3HAKOMSITCS C
Pa3MepHOCTb NPOCTpaHCTBa
CUrHasoB

OunpakTndeckas eanHuua: MNMpeobpasoBaHue MnbbepTa.

21. T'vnbbepT-thnnbTpaums B
4acTOTHOI 0bnacTu.
MpeobpasoBaHms
dyko-I'unsbepta. Metop
(ha30BOro KOHTpacTa.
W3oTponHoe npeobpa3oBaHune
Mmnbb6epTa.

10

MK-1/nK.2,
MK-2/MK.4

CTYAEHTbI 3HAKOMSTCA C
MMnb6epT-thunbTpauus

AnpakTuueckas earHuLa: OnTuyeckas UNbTPaLIMs CUTHAOB.

27. BbIXOHOW cyurHan npu
COr/lacCoBaHHOM (PUNIbTPaLUN.
duneTp BaH-aep-JlorTa.
MoHATE 06 ONTUYECKUX
cucTeMax pacnosHaBaHus
06pasoB. OnTuyeckne
KOPPenaTopbl.

10

MK-1/MK.2,
MK-2/MK.4

CTYZeHTbI 13yyaroT
MoHATME 06 ONTUYECKNX
cMcTeMax pacno3HaBaHus
06pasoB

3.1 MNpaKTnyeckasa NoaroToBka

Tabnmua 3.2

Tembl 3aHATNA

®opMbl OpraHm3auum
3aHATUN

CopepaHue NpaKTUYecKoli NOAroTOBKM
(Bnabl pabor)

1 CurHan 1 ero cBoiicTBa. JyHaMmuueckme Mp BbINonHseT crefytolye Buabl paboT:
NpeACTaB/eHNs CUTHA/IOB BO BPEMEHN U MCMOMb3YET MOHATUS HOPMbI, 3HEPT N
NPOCTPaHCTBE. CKaNsipHOro NPOV3BEAEHUS; Pa3IOXKEHUS

CUrHaI0B B psig dypbe; AVHAMUYeCKUe
MpPeACTaBNEHUS CUTHAIOB Yepe3 YHKLWIO
BK/IHOYEHMS;

2 ®ypbe-npeo6pasoBaHiie CUrHana u ero Mp BbINOMHSET CefytoLve BUabI paboT:

CBOWCTBA.

NPUOGPETAET ONbIT CNEKTPa/IbHbIX
npeobpa3oBaHWin pasMYHbIX CUFHANO0B C
1CMNO/b30BaHWEM CBOICTB
dypbe-npeobpasoBaHus;




DHEepreTUYecKme N KoppessLMoHHbIe
XapaKTepUCTUKIA CUrHAsOB.

Mp

BbINONHSET cnefytoLme Brabl paboT:
peLlaeT 3aa4m ¢ UCMO/b30BAHNEM
0606LLEeHHO (hopmynbl Panes,
3HEPreTUYECKOro crnekTpa u
aBTOKOPPENALUMOHHON yHKLNW;
B3aMMHOr0 3HEPreTUYECKOro CNeKTpa U
B3aUMHO-KOPPENALUMOHHON (hyHKLMN
curHana;

JINHeHble CUCTEMbI U UX CBOWCTBA.

Mp

BbINOMHSET crefytoLime BUAbl paboT:
npuobpeTaeT yMeHMe N0Ib30BaTLHCA
MOHATUSMU: UMMY/bCHBIA OTKMK;
nepexofHas XapaKTepuUCTHKa; YacTOTHBII
KO3(pMLMEHT Nepeaayn; aHanM3npoBaTb
(hM3MYECKYHO PeaIM3yeMoCTb CUCTEMbI;

JInHeliHoe Npeo6pa3oBaHiie ONTUYECKIX
CMrHa/IoB C/10eM NPOCTPaHCTBa B
npuGAXeHU dpeHens 1 dpayHrodepa.

Mp

BbINOHAET crefytoLime BUAbI paboT:
NCMNO/Mb3YET MOHATUSA: UMMYbCHBIN
OTK/IUK U KOTEPEHTHas NepeaaToyHas
hyHKLMS1 CBOBOHOI0 NPOCTPAHCTBA;
Np1o6peTaeT HaBbIKWN UCC/EL0BaHUS
ANPaKUMOHHBIX SBMIEHWIA METOAaMM
TEOPUW IMHENHBIX CUCTEM;

NMNyNbCHBIA OTKAMK 1 KOFEpPEHTHas!
nepesaToyHas PyHKLMS TOHKOM INH3bI.

Mp

BbINONHSAET cnefytoLme Brabl paboT:
0CBaMBaeT YMeHMWe onpeaensTb
XapaKTePUCTUKMN NNH3bI KaK IMHENHO
OMTWNYECKON CUCTEMbI MPY Pa3INYHOM
B3aVIMHOM PacrnofioXKeHUN BXOAHOM 1
BbIXOAHOM NIOCKOCTEN;

OnTunyeckne npeobpasoBaHus,
thypbe-npeobpasoBaHns U UX CBOMCTBA.

Mp

BbINOMHSET cnefytoLime BUAbI paboT:
MCMOb3YeT MOHATUSA NPSMOTO
obpaTtHoro thypbe-npeobpasoBaHuns,
3aKpennseT yMeHne ONpeaensThb
(hypbe-CneKTPbl PasUHbIX OAHOMEPHBIX
W LBYMEPHBIX CUTHAMOB, UCMO/b3YA
NIMH30BbIN CNEKTPaHaIN3aTOoP;

OndhepeHLpoBaHe U UHTErPUPOBaHIE
ONTUYECKUX CUTHAIOB.

Mp

BbINonHseT crefytolLye Bkl paboT:
MCMOMb3YET OMTUYECKYHO (DUMbTPALIMIO /151
ANDHEPEHLIMPOBAHNA U MHTErPUPOBAHNA
ONTUYECKMX CUTHANOB;

OnTuyeckoe npeobpasoBaHme Pypbe ¢
nepeMeHHbIM MacLLTabom.

Mp

BbINONHSET cnefytoLLe BAAbI paboT:
NpuobpeTaeT yMeHME CUHTE3NPOBAThb
OMTUYECKNE CXEMbI [1/151 OMTUYECKOr0
npeo6pazoBaHms Pypbe C 3aAaHHbIM

MacLLTaboM;

10

Mpeobpa3oBaHye rayccoBbIX My4YKOB C/I0EM
MPOCTPaHCTBa TOHKOW IMH30M.

Mp

BbINoMHseT cefytoLye BUabI paboT:
MCNONb3yeT XapaKTePUCTUKM CBOGOAHOTO
MPOCTPAHCTBA U INH3bI KaK JIMHENHbIX
CUCTEM;

11

OueHKa 3Hepriu, aMmnanTypl, NPOV3BOAHOM
WHTErpasioB 1 6a3bl CUrHANOB C
OrpaHNYeHHbIM CMEKTPOM.

Mp

BbINonHseT cnepytoLLme Buabl pador:
nccnefyet MeTodbl NpeobpasoBaHus u
OLLEHKW CUTHANO0B C OrPaHNYeHHbIM
CMEKTPOM B KOOPAMHATHOM U 4aCTOTHOM
NPOCTPaHCTBaXx, a Takxe 06
MH(opMaLMOHHOM 060CHOBaHU
NpUHLUMNa HEONpeAeNeHHOCTH;

12

Pa3no)eHne oNTUYECKMX CUTHA/IOB B pag
KoTenbHMKOBa B KOOPANHATHOM U YaCTOTHOM
NPOCTpPaHCTBax.

Mp

BbINOMHSET CefytoLLme Bkl paboT:
CNOMb3YeT NOHATME 0 DYHKLWK OTCYeTa,
MH(OPMALIMOHHBIX 1arpaMmax
CTeneHsX cB060/ibl CUrHA/OB;




13 |Mpeo6pasoBaHue MnbbepTa ONTUYECKMX Mp BbINonHAET cnepytoLme Buibl pabot:
CWUTHANOB B KOOPAWNHATHOM ¥ YaCTOTHOM MCMNO/B3YET MOHSATVE O NPeobpasoBaHNm
NpoCTpaHCTBax. MmnbbepTa 1 ero CBOCTBax B
KOOPAMHATHOM U YaCTOTHOM
MPOCTPaHCTBAaX, U30TPOMHOM
npeo6paszoBaHun MniLbepTa
amnanTYAHbIX Y (a30BbIX CUTHASIOB;

14  |MNpeobpasoBaHue MaHKens ONTUYECKMX Mp BbINonHseT cneaytoLme BUbl paboT:
CUrHa/0B. MCMNO/b3YeT OCHOBHbIE CBONCTBA
LUMANHAPUYECKNX (DYHKLWIA, CBA3b
npeo6pasoBaHnii MaHKens n Pypbe;

15 | AKyCcTOONTUYeCKMe Npeobpas3oBaHus Mp BbINonHseT cneaytoLme BUbl paboT:
CBETOBbIX CUTHANOB. Npuo6peTaeT HaBbIKW NPUMEHEHNS
aKyCTOONTUYECKNX MPOLLECCOB A1
npeobpas3oBaHns CBETOBbLIX CUrHAMIOB C
3ajaHHbIMY XapaKTepUCcTUKamMu,

16 |OnTuyeckas cornacoBaHHas QpuabTpaLus. Mp BbINonHsAeT cneaytoLme BUbl paboT:
1CMOJIb3YeT MOHSATMSA COrNacoBaHHOM
(hUNbTPALMM OMTUYECKUX CUTHAOB,
thopmupoBaHus punsTpos BaH gep Jliorta
1 METOL0B NMOCTPOEHUS ONTUYECKUX
KOPPensaTopos;

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uackl Ha
Ne Buabl camocToAaTeNIbHON PaboTbl LOCTUXKEHNS
< |BbIMOJIHEHWE [KOHCY/IbTaL M
KOMIMETEHLUWI
CemecTtp: 5
MK-1/MK.2,MnK-
1 |KoHTposibHbIe paboThl /MK 4 32 0
MK-1/MK.2,MNMK-
2 |PIr3/Pedepat /MK 4 15 0
3 |r|0,qFOTOBKa K 3aHATUAM MK-2/MK.4 40 0
MpocMoTp NeKuMiA, NOArOTOBKA K MPaKTUYECKUM 3aHATUAM
4 | NononHuTenbHas yuebHas AesTenbHOCTb anllfl'é/EK'z’nK' 0 0

: OyakvHa M. 1. OpraHusaums camocTosTeNbHOM paboTbl CTYAeHTOB HOBOCHOUPCKOro rocyapCTBEHHOI0
TEXHUYECKOro YHMBEPCUTETA : yUebHO-MeToAMYecKoe nocobme / M. M. AyakuHa, FO. B. HUKUTUH ;
HosocKb. roc. TexH. yH-T.- HoBocnbupcek: U3a-so HITTY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeaCcTBEeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

MK-1/MK.2,MNMK- 10 9

5 |MNopgrotoBeka K arrectauun 21K 4

113 peLLeHuiA 3aja4 1 OTBETOB Ha BOMPOCHI NMPOBEPSHOTCA 3HAHUS U YMEHWS B COOTBETCTBUM C YKa3aHHbIMM
LensMu

6 CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOTo MK-1/NK.2,MK-

marepuana 2/TK.4 S0 0

CTyAeHT n3yyaeT Tembl, NpuBeAeHHbIE B Tabnuue 3.3 : AyakuHa M. M. OpraHnsaumns caMoCTOATe IbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOTO YHWBEPCUTETA :
y4yebHO-MeToAMYecKoe nocobue / M. IN. AyakuHa, FO. B. HUKUTUH ; HOBOCKG. roc. TeXH. YH-T.-
Hosocunbupck: N3a-8o HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HENOCPeACTBEHHbIN.- Pexkum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
KoHTpo/nb 3BC
Pa3meLLeHne yuebHbIX 3EC
MaTepuanos
Tabnuua 3.5
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (hopM Kope! mOpMMpyeuMb'X
KOMNeTeHunn
1 |Jlekums B hopme ANCKYCCUM MK.1; MNK.2;

dopmupyembie ymenusi: 2. [Ipon3BoauT aHanms UCXOAHBIX TpeOOBaHUM K MapaMeTpam
pa3pabaTeIBa€MOT0 ONTHUKO-3JIEKTPOHHOTO Mpubopa;; 4. Co3gaeT TpexMepHbIE MOIETH
pa3pa6aTBIBaeMBIX ONTHUYCCKHX, ONITUKO-IJICKTPOHHbIX, MEXaHUYECCKUX 6J'IOKOB, Y3J10B " HeTaﬂeﬁ C
WCTIOJIb30BAHUEM CHCTEM aBTOMATH3UPOBAHHOTO MPOEKTHPOBAHUS

Kpatkoe onncanne npumeHenusi: [{0CTOSHHBIN KOHTAKT CO CTYAEHTAMH BO BpeMs JIEKIIUI uepes
o0cyxaeHue MaTepuana

4. MpaBnna aTTecTaynm oby4varoLmxcs rno AUCUnNInHe

[na aTTecTaymmn obyyatoLmMxcs No AUCUUNINHE UCNOMb3YeTCs 6anNbHO-PERTUHIOBas CUCTEMA
(BPC), no3sonsLLas BbICTaBNATb OLEHKM MO TPaauLMOHHON LwKane n 15-ypoBHesou ECTS.

Kpatkas nHpopmaums o bPC npvseseHa B 1abs. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI LeATe/IbHOCTY 06y4aroLmxcs 6ann MakcumasibHbIA 6asin
CemecTp: 5
CamocmosimenvHoe U3y4eHue meopemudeckoco mamepuaid. 0
IIpakxmuueckue 3anamus: 6 10

KoHTponmpytowme matepmabl (CNIMCOK BONPOCOB) NpuBoAsATeA B "LLlankapuHa, M. I'. BpeMeHHOe 1 4acTOTHOe Npeobpa3oBaHme CUrHaIOB B CUCTEMAX YNPaBIeHUs :
yue6Ho-MmeToAnYeckoe nocobue / . I, LLlankapuHa. - Mocksa : U, MUCuC, 2005. - 76 c. - TeKCT : a1eKTPOHHBIN. - URL: https://znanium.com/catalog/product/1239500
| (naTa o6paleHmns: 23.03.2023). — Pexxum AocTyna: No nognucke. - Pexxum gocTyna: https://znanium.com/catalog/document?id=372802 - 3arn. ¢ akpaHa."

Koumponvnwvie pabomui: | 12 | 25

KoHTponupytoLmre matepuans! (CNCOK BONMPOCOB) NpusoasaTes B “LLlankapuHa, . 7. BpemeHHOe 1 4acTOTHOe Npeo6pasoBaHue CUTHAN0B B CLCTEMaX YMpaBieHus :
y4yebHO-MeToaMueckoe nocobue / I". . LLlankapuHa. - Mocksa : U MACKC, 2005. - 76 c. - TeKCT : aNeKTPOHHBINA. - URL: https://znanium.com/catalog/product/1239500
| (nata o6patenuns: 23.03.2023). — Pexxnm foCTyna: N0 NOANUCKe. - Pexxum gocTtyna: https://znanium.com/catalog/document?id=372802 - 3arn. ¢ skpaHa.”

PI3/Peghepam: | 12 25

KoHTponupytoLmre MaTepuanbl (CNMCOK BOMPOCOB) NpuBoAATcs B “AyakuHa M. M. OpraHusaums caMocTosTeNbHOV paboTsl CTyAeHToB HoBOCUBMPCKOro
rocyapCTBeHHOr0 TEXHNYECKOTO YHUBEpPCUTETa : yuebHO-MeToAmnueckoe nocobue / M. M. OyakuHa, FO. B. HUKWTUH ; HoBOCKG. roc. TexH. yH-T.- HoBocnbupek: U3a-8o
HITY, 2022.- 61, [1] c. : Tabn.- TEKCT : HENOCPEACTBEHHBIN.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=223022"

Oxzamen: | 20 | 40

KoHTponupytoLme MaTepuanbl (CNCOK BOMPOCOB) NpuBoAsATCs B "LLlankapuHa, . . BpemMeHHOe 1 4acTOTHOe NpeoGpasoBaHme CUTHAOB B CUCTEMaX YMpaB/eHus
y4e6Ho-MmeToAnYeckoe nocobue / . I, LLlankapuHa. - Mocksa : U, MNCuC, 2005. - 76 c. - TeKCT : a1eKTPOHHbIN. - URL: https://znanium.com/catalog/product/1239500
| (aaTa o6paleHms: 23.03.2023). — Pexxum gocTyna: No nognucke. - Pexxnm gocTyna: https://znanium.com/catalog/document?id=372802 - 3arn. ¢ akpaHa."




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Kogpbl DopMbl KOHTPOSA
KOMMeTeH NHAMKaTOopbl SOCTVXKEHNA KOMMETEHLNA
LLMVI KoHTp. |3awmTa SKsameH
pab. Pr3/p
MK-1/1 |NK-1/TK 2. NMpou3BoanT aHan1s UCX0AHbIX TpeGoBaHMiA K napameTpam + + +

K pa3pabaTbiBaeMOro ONTUKO-3/1EKTPOHHOI0 NpMoopa;

MK-2/TK 4. Co3gaeT TpexmepHble MoAenn paspabaTbiBaeMbIX ONTUYECKUX,
OMTWKO-3MEKTPOHHBIX, MEXaHWYECKMX B/IOKOB, Y3M0B 1 [eTaseli C UCMOb30BaHMEM + + +
CUCTEM aBTOMATU3UPOBAHHOTO NPOEKTUPOBAHNS

MK-2/m
K

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMNHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyei
rnporpavme.

5. Jlutepatypa

OcHoBHas nuTepaTypa
1. Yyryii FO. B. ®ypbe-onTrka NpoTsS»KEHHBIX 00EKTOB MOCTOSHHOM TOJIIIMHBI : MOHOTpadus /
1O. B. YUyryii ; Mun-Bo Hayku u BeIciiero oopasoanusi Poc. ®enepanuu [u ap.].- HoBocubupck:
Nzn-o HI'TY, 2021.- 455 c. : un.- TekcT : HemocpeACTBEHHBIN.- PeskuM goctyna:
http://elibrary .nstu.ru/source?bib_1d=221949
2. YcrpoiicTBa reHepupoBaHus, HOPMUPOBAHUS, IIpHEMa U 00paOOTKH CUTHAJIOB: YueOHoe
mocobwue 1t By308B / O.B. I'omosun. - M.: Top. muaus-Tenexkom, 2012. - 783 ¢.: m.; 70x100 1/16.
(o6moxkka) ISBN 978-5-9912-0196-4 - Pexxum goctyna:
http://znanium.com/catalog.php?bookinfo=333203 - 3aru. ¢ sxpaHa.

3. [Topdupsres, JI. . OcHOBHI TeOpUU MPEOOPA30BAHUS CUTHAIOB B OIITUKO-3IEKTPOHHBIX
cucremax : yueOnwuk / JI. @. [ToppupseB. — 2-e u3a., crep. — Cankr-IletepOypr : Jlans, 2022. —
400 c. — ISBN 978-5-8114-1512-0. — Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-ONOIHOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/211283 (nara obpamenus: 24.03.2023). — Pexxum
JOCTYIA: AJ1s1 aBTOPU3. ITOJIb30BaTENeil.

NHTepHeT-pecypcsl

1. https://www .sibran.ru/journals/issue.php?ID=120317&ARTICLE ID=127883
ITPEOBPASOBAHHME ®YPBE ®YHKIINNU TPEXMEPHOI'O U3OBPAKEHNS],
MHBAPUAHTHOE K JIEUCTBHUIO I'PYIIIT BPAIIIEHWA U TEPEHOCA

6. MeToan4yecKoe 1 NporpaMmmHoe obecneyeHne, MHPOPMaLNOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. Aynkuaa M. I1. Oprann3anms caMocTosTeIbHONU paboThl cTyaeHToB HoBOCHOMpCcKoro
rOCYy/IapCTBEHHOT0 TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxwuna, 0. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekct : HemoOCpeaCTBEHHBIN.- Peskum mocTyma:

http://elibrary .nstu.ru/source?bib_1d=223022

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Bpay3sep Mozilla Foundation Mozilla Firefox
2 INaket oducHbix npmioxenuit Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOrnK




IMpw ocyLLeCTBEHNI 06pa30BaTe/IbHOO NPOLECca Mo AUCLMNMHE NMPUMEHSIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIA B 3/1EKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.

7. MaTepnanbHO-TeXHNUYeCcKoe obecneyveHne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No

HanmeHoBaHue

Ha3HauyeHne

1

Mpe3eHTaUMOHHOe 060pYyA0BaHMNE
(MynbTUMeANa-NPOEKTOP, 3KPaH, KOMMbIOTEP
18 ynpaBaeHus)

ANst AEMOHCTPALMM NEKLUMOHHOIO MaTepuana




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BbICILIEr0 00pa3oBaHUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUUECKUH YHUBEPCUTETY

Kadenpa onTruueckux nHPOPMAMOHHBIX TEXHOIOTHIA
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JNEKAH ©OT®
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1. O0o00meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEIACTB JUCHHUILIMHBI

O6o006mieHHas cTpykTypa (oH/Ia OIIECHOYHBIX CPEJCTB IO AucuuInHe Teopus u npeoOpa3zoBaHue
CUTHAJIOB B ONTHYECKHUX CHCTeMax mpescTasiieHa B Tabmuie. COBOKYITHOCTh Pe3yabTaTOB OOYYCHHSI 11O
JTUCIUIIIMHE COOTHECEHA C YPOBHAMU CHOPMUPOBAHHOCTH KOMIIETEHIIMH U COOTHECEHHBIMH C HUMHU
uHauKatopamMu. MHIUKATOPHI JOCTHXKEHUS KOMIIETEHIIMN M3MEpsieMbl ¢ TIOMOIIBIO CPEACTB TEKYIEeH U
IPOMEXKYTOUHOM aTTecTallud 1Mo AucHuILuinHe Teopus M mpeoOpa3oBaHUWE CUTHAIOB B ONTHYECKUX

CHUCTCMaAX.
Tabnuua
JTanbl OLEHKH Pe3yJbTATOB 00y4eHus 1
COOTHEeCEHHBbIX ¢ HHMH HHAMKATOPOB
JTOCTHIKEHHUS KOMIIeTeHIUH
dopmupyemble HNupuxatopsl Meponpusirus
KOMIIETeHUHH KOMIIeTeHIui Temst TEKYIIero KOHTPoJIA IIpome:kyTouHast
(KOHTpOJbLHAS ) aTTecTaImus
pa6oTa, KypcoBoi
(3K3amMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
TIK-1/TIK CnocobeH (2. [Tpon3Bogut AxycToonTuueckue KontponbHbie DK3aMeH,  BOIPOCHI
K aHAINU3Y |aHAJIU3 UCXOIHBIX peoOpa3oBaHusL cBeTOBBIX |pabotel PI'3, pazaensi|1-5
[IOCTaBJIEHHOM TpeboBaHUi K curHanoB. BeixoaHoii curnan npu|l1-5
3a1a4n napameTpam COTJIaCOBAHHOM GbuIbTpanuy.
UCCJIEI0OBaHUM B|pa3pabaTbiBaeMOro OuibTp Ban-gep-Jlrorra.
o6siacTh (POTOHHMKH U |ONTHKO-3J1eKTpoHHOTO |[ToHsATHE 00 ONTUYECKUX
ontouHdopmatuky |mpudopa; cucTteMax pacro3HaBaHUsA
00pa3zos. Onrtuaeckue
KOppenaTopsl. ['ayccoBbl ITydKH.
OcHOBHBIE napaMeTpel.
Pacnipoctpanenne rayccoBbIX
Iy9IKOB B cBOOOHOM
npoctpanctBe. IIpeoOpasoBanne
rayCccoOBBIX IIy4KOB TOHKOM
JIMH301. OnTuueckue
PE30HATOPHI.
I'unp6ept-dunbTpanus B
YaCTOTHOU obnactu.
[IpeobpazoBanus
Oyxo-I'mnsbepra. Meron

¢azoBoro koHTpacrta. M3oTpornHoe

npeoOpa3oBaHue Tunsbepra.
NmnynscHbIi OTKJIUK u
KOTepeHTHast nepeaTouHas
GbyHKIIA TOHKOH JIVH3BL.
KomrutekcHast ¢dbopma psna
Oypse. Junamuueckoe

MIpe/ICTaBJICHHEe CHUTHAJIOB depes
GbyHKIUIO BKIIOUYCHUS. DYHKIUSA
Xesucaiina. Jlenpra-GQyHKIus u eé
cBoiicTBa. JIuHelHass onTudeckas
cucrtema. MMIynabCHBIA OTKIIMK
JIMHEHHONW OITHYCCKOM CHCTEMBEI.
UMIynbCHBI ~ OTKIMK  TOHKOM
JUH3BI. YcioBHe (HOPMHPOBAHHS
n3o0paxxeHus. [IpocTpaHcTBeHHAS

MHBAapHUAHTHOCTh JTUHCHHBIX
ontuyeckux cucreM JluHeliHoe
npeoOpa3oBaHue ONTHYECKUX
CHUTHAJIOB CJIOEM IPOCTPAHCTBA B
NPUOIKEHUH Openens u
®dpaynrodepa. 0O06006111eHHAS




dbopmyna  Panes. Bzanmuas

CHEKTpabHAs IUIOTHOCTh
CHUTHAJIOB. BzanmHbII
SHEPTeTHICCKHM CITEKTP.

DHEPreTUYECKU CIIeKTP CUrHaJja.
OyHKIUS aBTOKOPpEIAIUN H €&

CBOMCTBA. O6parHoe
npeoOpa3oBaHue Oypre B
ontuke. ONTUYECKUN aHANINU3ATOP
CIIEKTpa. OunbTpanus
ONTUYECKUX CUTHAJIOB B
MIPOCTPAHCTBEHHO-YaCTOTHOMN

IIJIOCKOCTH. OnTuyeckas
COTJIaCOBAaHHAA ¢unpTpanus.
Onrtuueckas COrjacoBaHHAas
¢bupTpas CUTHAJIOB.
YacroTtHast nepeaaToyHas
byHKIASA COTJIaCOBAaHHOTO
ONTHYECKOTO ¢ubTpa.
WMiynbcHBII OTKIIUK
COTJIACOBAHHOTO ONITHYECKOTO
¢dubTpa. OreHKa 3HEPTUH,
aAMIUTATYIBI, MIPOU3BOTHON
HHTErpajoB U 0a3bl CHUTHAJIOB C
OTpaHUYECHHBIM CHEKTPOM.

Ilonatue o curnane. CurHaiasl B
ONTHYECKHX cHcTeMax. JImHeitHoe
MIPOCTPAHCTBO W €r0 CTPYKTypa.
OpTOroHaJdbHBIC  CUTHAIBI U
0000IIEHHBIE  PSIBI dypre.
OnTuManbHOE  paslioKEHUE 10
OpPTOTOHAIEHOMY 6azucy.
ITocTpoenue

MPOCTPAHCTBEHHO-MHBAPHAHTHBIX
JUHEHWHBIX CHCTeM (Ha MpHUMepe

TOHKOM JIUH3BI).
Oypbe-II0CKOCTU TOHKOM
JMH3bL. IMIynbCHBIN OTKITUK
TOHKOM a3k TouHOE
dypbe-npeodpazoBaHHe.

[IpeobpazoBanme lankens.
O6partHoe npeoOpa3oBaHue
lankens. CaoiicTBa
npeoOpa3oBaHus Iankens
(u3MeHeHue Maciiraoa,

muddepeHumpoBanue, TeopemMa o
cBépTke, Qopmyna Ilapcesais).

[IpeobpazoBanue Iankens
KPYTOBBIX u KOJIBIIEBBIX
CUTHAJIOB. puHIIT
HEOIPEIeICHHOCTH.

[IpeobpasoBanme ['wipbepra B
OIITHKE. Bubr
THIB0EpT-IpeoOpa3oBanus ISt
JIBYMEPHBIX ONTHYECKUX
CUTHAJIOB. IIpeobpazoBanus
I'unpbepra B KOOPAMHATHOM U
YaCTOTHOM NPOCTPAHCTBAX.
Pasnoxenne ONTHYIECKAX

curHanoB B psn KorenpHHKOBa B
KOOpAMHATHOM ¥  YacTOTHOM
npocTpaHcTBax. CBfA3b  MEXKIY
JHEPTETHICCKHM CIIEKTPOM
CHTHAJIA u ero
ABTOKOPPEJISILIMOHHON (DYHKIIMEH.
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B3aumnas KOppensuoHHas
(YHKIHS CUTHAJIOB U €€ CBOCTBA.
CBsi3b B3aUMHOM
KOPPEIIMOHHONH ~ (DYHKIHUH  CO
B3aMMHOU CIIEKTPAIbHOU
miockocTelo.  CurHan u  ero
CBOIICTBA. JlmHaMugecKkue
MIPECTaBICHUs]  CUTHAJOB  BO
BpeMEHHU u MIPOCTPAHCTBE.
Curnansl c OTpaHUYECHHBIM
CIIEKTPOM. [IpuHnun
HeompeaeleHHocTu. M eanbHblil

HuskodactoTHelt (HY) curnam.
OneHKa SHEPTHH, AMIDIUTYIB U
MPOU3BOMHOW JJII CHTHAJIOB C
OTpaHUYICHHBIM CIIEKTPOM.
dypbe-npeodpazoBaHme c
M3MEHSAEMBIM  MacmraooM: 1)
BXOJHAS IUTIOCKOCTh - MEXKIY
JIMH30H u 3a1Hen
@Dypbe-IIT0CKOCThIO, ABJIIOIIEHCS
IUIOCKOCTBIO perucTpanum
CUTHAaa; OCBEII[CHHE
TpaHCIapaHTa cepryeckoit
BOJIHOH. OHepreTudyeckue u
KOPPEISAIIOHHBIE
XapaKTePUCTUKH CHUTHAJIOB.

2)

[K-2/1IK Cmocoben
K pacuery,
MIPOCKTUPOBAHUIO H
KOHCTPYHUPOBAHHUIO B
COOTBETCTBUH c
TEXHUYCCKHUM
3aJaHUCM  THUIIOBBIX
cucteM, IpHOOPOB,
JleTajleld U y3JI0B Ha
CXEMOTEXHUIECKOM
n 3JIEMEHTHOM
YPOBHSX

4. Co3paet
TpEeXMEpHBIC MOJICITH
pa3pabaThIBacMBIX
ONTUYECKUX,
ONTUKO-3JICKTPOHHBIX,
MCXaHUYCCKUX
0JI0KOB, Y37I0B U
JeTajeu ¢
HCIIOJIb30BaHUEM
CHCTEM
ABTOMATH3UPOBAHHOT
0 MPOCKTUPOBAHUS

BzammogeiicTBue CHUTHAJIOB Ha
JIMHEHHBIE CUCTeMEBl. Du3ndecKkne
CHCTEMBI M HMX MaTeMaTHYECKHE
mozenau. IloHsSTHE O CHCTEMHBIX
oneparopax. CranydoHapHbIE W
HeCTaI[MOHaApHbIE CHCTEMEI.
NmnynbscHas XapaKTEepUCTHKA.
l'ayccoBsl  myuku. OCHOBHBIE
napameTphl. Pacnpoctpanenue
TayCCOBBIX ITydKOB B CBOOOTHOM
mpocTpaHcTBe. [IpeoOpazoBanue
rayCCOBBIX IyYKOB TOHKOH
JIMH30M. OnTHyeckne
PE30HATOPBI.
IMune6epT-dunpTparus B
YaCTOTHOM obmacrtu.
[IpeobpazoBanus
Oyko-I'unsbepra. Meton
¢azoBoro koHTpacra. M3orponHoe

npeoOpa3oBaHue I'unp6epra.
Judpaxuns Pamana-Hara.
Judpakmns Bporra.

AKYCTOOHTI/I‘IGCKI/IG MOAYJIATOPBI

(OGerymme ® CTOSYHME BOJIHEI).
AKkycToonTu4eckue METOJIBI
KOPPEISIIH CUTHAJIOB.
JubdepenmupoBanue u
HHTETPUPOBAHHE CHUTHAJIOB.
CrpykTypa OITUYECKOTO
MpoIECCOPA. HyanbHOCTB
ONTHYCCKUX CHCTEM.
KomrutekcHast ¢dbopma psna
Oypse. Junamuueckoe

MpPEJCTaBICHAE CHUTHAJIOB dYepes
¢GyHKOMIO BKITIOUYEHUS. DyHKIHSL
Xeucaiina. Jleapra-pyHknus u e€
cBoiicTBa. JImHelHas omTHYECKas
cucrtemMa. MMIynbCHBIA OTKIIMK

KontponbHbie
pabotsr PI"3, pa3aensr
1-5

OKk3aMeH,
7-13

BOIIPOCHI

4




JINHEWHOW ONTUYECKOW CHCTEMBI.
UMIynbCHBI ~ OTKIMK — TOHKOM
TUH3BL. YcloBUE (DOpPMHUPOBAHUS
n3o0paxkeHus. [IpocTpaHcTBeHHAS
MHBapHUaHTHOCTh JTMHEHHBIX
ONTHYECKUX cHcTeM JIuHelHble
CHCTEMBI M WX  CBOWCTBA.
Ob6patHOE npeoOpa3oBaHue
@ypre B onrtuke. Onrudeckuit
aHaIU3aTop CreKkTpa. OuiIbTpanus

ONTUYCCKUX CUTHAJIOB B
MIPOCTPAHCTBEHHO-YaCTOTHOMN

IIJIOCKOCTH. OrpanuueHus,
HaKJIagplBacMble Ha YaCTOTHYIO
MepeaTOYHy O (byHKIHIO
CHUCTEMBI. ABTOKOPPEISAIINOHHAS
XapaKTepUCTHKA (byHKITHS)

CHCTEMBI U €€ CBA3b C YACTOTHBIM
kod(dunmeHTOM Tepedadd  Imo

MOIIIHOCTH. OnTnyeckue
npeoOpa3oBaHumsl,

¢dypbe-ipeoOpazoBaHusi U HX
CBOICTBA. OpToroHanbHbIE
CHTHAJBI c OTpaHUYECHHBIM
CIIEKTPOM. ITocTpoenue
OPTOHOPMHUPOBAHHOTO Oasmuca.
Psan  KorenbuukoBa. ®DyHkuus
OTCYETOB. Teopema
KorensankoBa. CHHTE3 CHTHAJIOB,
MIPEICTABISIEMBIX psaoM
KorenpHnkoBa. Ilonarue o
curdaiie. CUrHajgbl B ONTHYECKHUX
CHUCTEMaX. JIuneitnoe

MPOCTPAaHCTBO M €ro CTPYKTYypa.
OpToroHajgpbHble  CUTHAIBI |
o0o6menHsle  psasl  Dypbe.
OnTuManbHOE  pa3loXkKeHHe I0
OpPTOTOHATEHOMY 6azucy.
[octpoenue

MIPOCTPAaHCTBCHHO-MHBAPUAHTHBIX
JMHEHHBIX cucTeM (Ha TpHMepe

TOHKOH JIAH3BI).
Oypbe-II0CKOCTH TOHKOMU
JuH3bL My 1bCHBIN OTKIIUK
TOHKOM nuH3bL. TouHOE
Dypbe-npeodpazoBaHue.

IIpeobpazoBanue I'ankens.
Ob6patHOE npeoOpa3oBaHue
I'ankens. CaoiicTBa
mpeoOpa3oBaHUAL laakens
(n3MeHeHne MacmTaoa,

nuddepeHIpOBaHUE, TeopeMa o
cBéptke, Qopmyna Ilapcesans).
[IpeobpazoBanue lankens
KPYTOBBIX u KOJIBIIEBBIX
CHUTHAJOB. ITpunnun
HEONpeIeICHHOCTH.

IIpeoOpasoBanue ['winbepra B
OINTHKE. Buasr
rIIs0epT-peoOpa3oBaHus IS
JIByMEPHBIX ONTHYIECKAX
CUTHAJIOB. [IpeobpazoBanus
l'unpOepra B KOOPIMHATHOM U
YaCTOTHOM MIPOCTPAHCTBAX.
[TpocTpaHCTBEHHBIE ¥ YIJIOBBIE
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CHEKTPbl ONTHYCCKUX BOJHOBBIX

oJIeH. VYrnoBoit CIIEKTP.
[IpocTpancTBeHHas 4acTora.
YacrotHas TepeaTovHas
(GYHKOHS W WMITYyJIBCHBIA OTKIHK
cBOOOTHOTO TIPOCTPAHCTBA.
[Ipubnmxenne ®penens.
Pasnoxenune ONTUYECKUX

curHanoB B psn KortenbHukoBa B
KOOpIMHATHOM W  YacCTOTHOM
IPOCTPAHCTBAX. Pa3zmepHoCTh
MPOCTPAHCTBA CUTHAJIOB,
OTPaHUYCHHBIX TI0 CIEKTPYy H
qourensHocTd.  [IpeacraBnenue
HHPOPMATMOHHOM CTPYKTYpBbI
CUTHAJIA. Yucno IOJIHBIX
crermieHell  cBOOOXBI  CHTHANA.
CurHan U €ro CBOIICTBa.
JuHamuueckue — MpenCTaBICHUS
CUTHAJIOB BO  BpEMEHH U
IIPOCTPAHCTBE. Curnansl c
OTpaHUYECHHBIM CIIEKTPOM.
ITpunnun HEOIIPEAEIEHHOCTHU.
WneanbHblit HHA3KOYaCTOTHBIN
(HY) curnan. OueHka >Hepruu,
aMIUIMTYABl U MPOU3BOAHON Jis
CUTHAJIOB c OrpaHUYEHHBIM

CIIEKTPOM. CriekTpasbHbIe
TIPeCTaBICHUS CUTHAJIOB.
[IpeobpazoBanne Dypbe ©u €ro
CBOMCTBA. CnekrpanbpHas
IUIOTHOCTh CHTHama. Y cCJIOBHUS
¢buznyeckoit peann3yeMocTH
CHCTEMBI. IlepexonHas
XapaKTepUCTHKA. YacroTHas
nepeaaTouHas byHKIMS
(4acTOTHBIH ko3 ureHT
mepemaun)  cucteMbl.  CBs3b
4acTOTHOW mepenadn (yHKIHA U
HMITYJIbCHOTO OTKITHKA.

dypre-npeodpaszoBaHme c
M3MEHSAEMBIM  MacmraooM: 1)

BXOJHAS IUTIOCKOCTh - MEXKIY
JIMH30U u 3aHen
Dypbe-TUTOCKOCThIO, SIBIISIOIICHCS
IUIOCKOCTBIO perucTpariu
CUTHANA; 2) OCBEIIICHHE
TpaHCIapaHTa chepuieckoit

BonHOI. Dypbe-npeodpazoBanne
CHTHaJla WM  €ro  CBOWCTBa.
OHepreTHyecKkne u
KOPPEIALHOHHbIE
XapaKTepUCTUKU CUTHAJIOB.

2. MeToauKka OlleHKH 3TalloB (l)OpMI/Ip()BaHI/IH KOMIIeTEHIIMIi 10 AU CIUILINHE

PesynpTarel 0oOyueHHs IO AMCLUMILIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B IpOrpamMme
MHIWKATOpaMU JOCTH)KCHMsS KOMIIETEHLIMH IPOBEPSIOTCA INPU IPOBEIECHUU MEPOIPHUATHH TEKyLIeH
aTTecTanuu (KOHTPOJIS) B MIPOLIECCE M3YUEHUS TUCIMITINHEI, yKa3aHHBIX B Ta0Onuie pasaena 1.

B 5 cemecTtpe 00s3aTenbHBIM ITAllOM TEKYIIEW aTTECTAllMU SIBISIOTCS PacdeTHO-rpaduuecKoe
3aganue (PI'3), koutposnbHas pabota. TpeboBanus Kk BbimonHeHuto PI'3, KOHTposbHON paboThl, COCTaB U
IpaBuJia OLIEHKU chopmynrpoBaHsl B nacopte PI'3, KOHTpoabHON padOTHI.




[IpomexxyTouHast aTTecTalys MO JHCHHMILINHE MTPOBOAMUTCS B 5 cemecTpe - B (opMe dK3aMeHa,
KOTOPBII HalpaBlieH Ha OLIEHKY COPMHUPOBAHHOCTH PE3YJIHTATOB OOYUYECHHS IO AUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C YCTAaHOBJICHHBIMU B IIPOrpaMMe MHAUKaTopamu goctrxenus kommereniuii [1K-1/TIK,
[TK-2/TIK 1 COOTHECEHHBIX ¢ HUMU MHIUKATOPOB. (cM. Tabmuiry pasnena 1).

DK3aMeH MPOBOJIUTCS B YCTHOH (opme mo Ouiietam, COIEpKaluM JBa BOINPOCA, KAXIbIH U3
KOTOPBIX TpeOYyeT pa3BepHYTOr'0 OTBETA C TOSCHEHHSAMH M OOOCHOBAaHMEM H3JIaraéMOro MaTepuaa.
buner dopmupyercsa u3 npuseaennoro B [lacmopTe 3x3aMeHa crrcka BOIPOCOB, MO3BOJSIONINX OLIEHUTh
pe3yapTaThl OOy4eHHUs 1O AWCHUIUIMHE OCTaBHTHh HYXHOE, COOTHECCHHBIE C YCTAaHOBJICHHBIMH B
porpaMMe UHAUKATOPaMH TOCTHXKEHUSI KOMIIETSHIIUH.

OO6mue mpaBuiia BHICTABICHUS OIEHOK TEKYIIEH M MPOMEXYTOYHON aTTeCTAlMH MO0 JUCIUTIINHE
OTIpeeINAI0TCS OaITbHO-PEUTUHIOBOM CUCTEMOM, PUBEICHHOM B paboueil mporpaMMe AUCIUILTHHBL.

Ha ocHoBanum kpurepues, NpUBEACHHBIX B II. 3, OCYIIECTBIIIETCS OIEHKA YPOBHEU JOCTUTHYTHIX
pE3yNIbTATOB  OOy4YEHHUS M0 JUCUUIUIMHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B IIporpaMme
uHAnKaTopamu noctmwkenus komnerennuid [TK-1/TTK, TTK-2/TTK, 3akperuieHHbIX 33 JUCIHILTAHOM.

3. OO0mas xapakTepucTHKAa YPOBHell pe3yJIbTATOB 00y4eHHs, COOTHECEHHbIX ¢ HHAUKATOPAMH
JOCTHKEHUSI KOMIIETeH M

IIpoaBunyrsiii. Teoperumueckoe copepkaHme Kypca  OCBOEHO  INOJNHOCTBIO.  CTyneHT
JIEMOHCTPUPYET CHUCTEMAaTHYECKOe M IIyOOKOe MOHMMAaHWE y4eOHOro MaTepuaia M CHOCOOHOCTH K
CaMOCTOSITEJIbHOMY TIIOIOJHEHUI0 M OOHOBJICHHMIO 3HAaHUI B Xoje JaibHeiiiel yueOHOH paboThl U
npodeccrnoHanbHoOi nesTensHocTH. CHopMUPOBAaHBI HEOOXOIMMBIE HABBIKM MPAKTHUECKOW paboThl. Bee
yueOHbIe 3aJlaHMsl, IPEJYCMOTPEHHbIE IPOrpaMMOil 00yueHMsl, BBIIIOJHEHbI KAaUeCTBEHHO, 0€3 3aMeuaHuil.
PesynbTarel 00yueHuss 1Mo JUCHUIUIMHE (MOIYJI0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B Iporpamme
UH/IUKATOpaMM JIOCTHXKEHHMS KOMIIETCHLIMH, OLIEHEHbl YHUCIOM OayioB, BXOAALIMM B JMana3oH
IPOJBUHYTOT'O YPOBHSL.

BazoBbrii. TeopeTnueckoe conep:kaHue Kypca OCBOGHO B 00beMe, HEOOXOAUMOM IS
MaTbHEWImeH y4eObl ©  mpodecCHOHANBHON JIeATenbHOCTH. HaBblku MpakTUYecKolW paboThI
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bee mpeaycMoTpeHHbIe TporpaMMoil o0ydeHus yuyeOHble 3aJaHus
BBINTOJIHEHBl C HEOOJBIIMMH TOTPEITHOCTAMHU. Pe3ymnbraTel OOydeHHs MO AWCHUILTHHE (MOIYIIO),
COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IIPOrpaMMe MHAUKATOPAMH JIOCTUKEHUS KOMIIETCHLIUM, OIICHEHBI
4yKiCcJIoM OaioB B Ipeenax 0a30BOro ypoBHs.

Iloporoselii. TeopeTuueckoe cojepkaHue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM ISt
nanbHeneil yueOpl U npoQecCuOHANBHON J1esaTeNbHOCTH. HekoTopble mpakThyeckre HaBbIKU paboThI ¢
chopMupoBaHbl ¢ TmpoOernaMu. YdeOHbIE 3aJaHusl, MPEAYCMOTPEHHBIE TIPOTPaMMoOi OO0y4eHHs,
BBIMOJHSUIUCh € OIMIMOKAaMU, WCIPABICHHBIMH TOJ PYKOBOJACTBOM IpemnojaBaTens. Pe3ynbTarsbl
0o0yueHHUs 10 AUCLUHUILIMHE (MOIYJII0), COOTHECEHHBIE C YCTAHOBJIECHHBIMU B MPOTrpaMMe MHIMKATOpaMU
TOCTHKEHUS] KOMIIETEHIIMH, OLIEHEHBI YHCIIOM 0alioB B Mpe/iesiax MOPOroBOro yPOBHSI.

Hu:ke moporosoro. Teoperndeckoe copepikaHue Kypca ocBoeHO ¢parmentapHo. HeoOxomammeble
HABBIKM MPAKTUUYECKOH pPaboThl Cc(HOPMUPOBAHBI MHUHUMAIBHO. bBONBUIMHCTBO Y4eOHBIX 3a/laHUM,
IPEIYCMOTPEHHBIX MPOrpaMMOil OOy4eHHs, HE BBHINOIHEHBL. Pe3ynbraThl OOydeHUsS MO IUCIHILINHE
(MOIYI0), COOTHECEHHBIE C YCTAHOBIEHHBIMU B IIPOrpaMMe HHAWKATOPAMU JOCTUKECHHSI KOMITETEHITH,
OLICHEHBI YUCJIOM 0aJUIOB, BXOJAIIMX B AMANA30H HUXKE TOPOTOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0HKETHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCUTET

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IHacnopr 3x3amena

no aucuuiuimHe «Teopus u mpeodpazoBaHUe CUTHAIOB B ONTHYECKHX CHCTEMax», 5 CeMeCTp

1. Meroanka oueHKH

DK3aMeH TPOBOAUTCS B yCTHOH (opme, 1mo Omieram. buier coctouT u3 2 BOMPOCOB H
dbopmupyeTcs 1o cieayoneMy IpaBuy:
— TIepBBIN BOMPOC BHIOMPAETCs U3 TUara3oHa BOIpocoB 1-7;
—  BTOpPOI BOMPOC U3 AWara3oHa BOIpocoB §-13.
Taxkum 00pazom, IPOBEPSAIOTCS Pe3yabTaThl 00yYEHHS MO AUCIUIUINHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMU B IIPOrpaMMe MHAUKATOPAMH JOCTUKEHHS KOMITIETEHIIUH.
Ha sx3amene mperoziaBaTenb BIIpaBe 3aaBaTh CTYICHTY YTOUHSIOIINE M JONOJIHUTEIIBHbIC
BONPOCHI U3 00111eT0 niepeyHs (1. 4).
D opma sK3aMeHALOHHOTO OrTeTa

HOBOCUBUPCKUI TOCY JAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
®akynprer OTO

Buier Ne
K 3K3aM€Hy 110 AUCIOUIIJINHC ((TGOpI/Iﬂ nu Hpeo6pa3013aHHe CHUT'HAJIOB B OIITUYCCKUX CUCTCMaAX»

1. Bonpoc 1
2. Bompoc 2.

YTBepxnato: 3aB. Kapeapon nomwkHocTh, DO
(o aTHCH)

(mara)

2. Kputepuu oneHkHu pe3ybTAaTOB 00y4eHHS, COOTHECEHHBIX C YPOBHSIMM OCBOEHMSI
HHIUKATOPOB IOCTUKEHHUSI KOMIIeTeH U

OTBeT Ha HSK3aMEHALMOHHBIA OMJIET 3aCUMTHIBACTCS Ha NMPOABHMHYTOM YpPOBHE, €CIU
CTYJEHT IPOBOAUT CPaBHUTEIbHBIM KOMIUIEKCHBIM aHaIU3 MaTepualla, BbISBISET HPOOJIEMBL,
IpEeAIaracT MEXaHW3Mbl HUX PEIICHMs, NPEICTaBIAET KOJIUYECTBCHHBIE XapaKTEPUCTUKU
OIpPE/IETICHHBIX MPOLECCOB, IPUBOAUT KOHKpETHble MNpuMepbl. COBOKYNHOCTb pE3yJIbTATOB
o0y4yeHMs] MO0 AMCUUIUIMHE (MOJAYJII0) U COOTHECEHHBIX C HHUMH HHAMKATOPOB JIOCTUKEHUS
KOMIIETEHIIN HE COJCPKHUT TPoOeNIoB. YCTaHOBJIEHHBIE B MpOrpaMMe KOMIICTEHIIMU
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chopMupoBaHbI B MOJHOM 00beMe. OlieHka coctaBisieT om 35 0o 40 bannos.

OTBeT Ha SK3aMEHAIMOHHBIA OMJIET 3aCUMTHIBACTCS Ha §a30BOM YpOBHE, €CIIM CTYACHT
IpU OTBETEC HA BONPOCHI (POPMYJIUPYET OCHOBHBIC MOHSATHS, AT XaPaKTEPUCTUKY IPOIIECCOB,
SIBJICHUH, MPOBOJUT aHAIW3 TPUYMH, YCIOBUH, CHOCOOEH MpPEICTaBUTh KOJHMUYECTBEHHBIC H
KaueCTBEHHbIE XapaKTepUCTUKU mporieccoB. COBOKYMHOCTh pPE3yJIbTaTOB OOy4Y€HHUs IO
JTUCHUTUTAHE (MOMAYJI0) U COOTHECEHHBIX C HHMH HWHAWKATOPOB JIOCTHUKECHUS KOMIIECTEHIUHA
COJICP’)KUT HECYIECTBEHHBbIE MpoOenbl. YCTaHOBIEHHBbIE B MpPOrpaMMme KOMIETEHIIUU
chopmupoBaHbl Ha 6a30BOM ypoBHE. OlleHKa cocTaBisgeT om 34 0o 27 6annos.

OTBeT Ha >K3aMEHALIMOHHBIN OMJIET 3aCUMTHIBACTCS Ha MOPOTOBOM YPOBHE, €CIIHM CTYJICHT
[Py OTBETE Ha BOIPOCHI JIACT OINpECNICHNE OCHOBHBIX MOHSATHH, MOXKET MOKa3aTh MPUYHHHO-
CJIEJICTBEHHBIC CBA3M siBICHU. COBOKYMHOCThH PE3YyIbTATOB O0YUYEHHUS MO AUCHUILTUHE (MOIYIIIO)
U COOTHECEHHBIX C HUMH HWHAWKATOPOB JOCTM)KCHUS KOMIICTCHIUN COACPKUT TPOOEIBI.
YcTaHOBNIEHHBIE B IPOrpaMMe KOMIIETEHLMU COPMUPOBAHBI HAa MOPOTroBOM ypoBHE. OlieHka
cocraBisieT om 26 0o 20 6annos.

OTBeT Ha SK3aMCHAIMOHHBIM OWJIET CUMTAeTCd HeyAOBJIeTBOPUTEIbHbIM (HUXKE
MIOPOTOBOT'O YPOBHS), €CIM CTYACHT MpPU OTBETE HAa BONPOCHI HE JAET ONpeNeNIeHH OCHOBHBIX
MOHATUHM, HE CIOCOOEH MOKa3aTh NMPUYMHHO-CIEICTBEHHBIE CBS3U sBIeHHH. COBOKYMHOCTH
pe3yabTaToB OOy4YeHHS IO AMCUUIUIMHE (MOIYJ0) W COOTHECEHHBIX C HHMH HWHAWKATOPOB
JOCTHDKEHUSI KOMITETCHIIMH COICPIKUT CYIECTBEHHBIC MPOOEIBL. Y CTAHOBIICHHBIE B IIPOrpaMMe
KoMmIieTeHIInH He chopmupoBanbl. OnieHKa cocTaBIsieT meree 20 6annos.

3. Ikanaa ouneHku

DK3aMeH CYHMTAETCS CIAHHBIM, €CIIA CyMMa OaJlIOB IO BCEM 3aJaHUsIM OMJIeTa COCTABIISIET
or 20 nmo 40 OGamioB BkmouutenbHo. Cymma Menee 20 OamioB  mpu3HAETCS
HEYI0BJIETBOPUTEIHHBIM PE3YJILTATOM MPOMEKYTOYHOM aTTECTALUH 110 AUCIUIUIHHE (MOIYJIIO).

B o0meii omeHke MO IUCHMIUIMHE 5SK3aMCHAIMOHHBIC Oaibl YYHUTHIBAIOTCS B
COOTBETCTBUHU C MPaBUJIAMU OAJIIIbHO-PEUTUHIOBON CUCTeMBI, ycTaHOBIeHHbIMU B HI'TY.

4. Bonpocsl K 3k3aMeHy 10 JMcHMILINHe «Teopus U mpeoOpa3oBaHUE CUTHAJIOB B
ONTUYECKUX CUCTEMAX)»
1. Ilonstne o curnane. Bunael curnanoB. J[mHamuuyeckoe MpPECTAaBICHUE CUTHAIOB 4Yepes3
¢yskuto BritoueHus. @ynknus Xesucaiina. Jlenpra -pyHKuMs U €€ CBONCTBA.
2. CoekrtpanpHble mpeicTaBieHuss curHaioB. [IpeoOpazoBanune @Pypbe. CnekrpaibHas
WIOTHOCTH curHana. OOparHoe nmpeobpazoBanre Dypre. CBoiicTBa nmpeodpazoBanust Oypee.
JluneitHocTh. CriekTpajbHas IUIOTHOCTh CHTHAJA, CMEIIEHHOIO BO BpEMEHHM (Teopema
CMEILIEHHs). 3aBUCUMOCTb CIIEKTPAJIbHOM IUIOTHOCTM CHUTHaja oOT BblOOpa MaciuTaba
nu3MepeHus BpeMeHH. CIeKTpaibpHas IJIOTHOCTH NPOU3BOAHOM, MHTerpana. CreKkTpaibHast
IUIOTHOCTH IPOU3BEACHNUs curHaNoB. CrieKTpaibHast INIOTHOCTD -(DYHKIIMH KOMITJIEKCHOTO
9KCHOHEHIHAJIBHOTO CHUTHala, TrapMOHUYECKUX KoJIeOaHuH, IIPOU3BOJILHOTO
nepuouIeckoro curuaina. CrekTpaibHas INIOTHOCTh (DYHKIIMH BKIIFOYCHHS, BUACOMMITYIIbCA
U paInOUMITYJIbCA.
3. O6o6ménnas ¢opmyna Panes (paBenctBo IlapceBasiss). B3ammHas crnekTpaibHas
IUIOTHOCTb CUTHAJIOB. B3auMHBIH SHepreTnyeckuil CiekTp. DHEPreTHUeCKUi CIIeKTp CUrHaia.
4. DnemMeHTbl KOpPPENALMOHHOIO aHajliu3a CUrHamoB. DYHKIUS aBTOKOPpESIMM U €€
cBoiicTBa. DYHKUHSA aBTOKOPPENSALUUM HEOrPaHUYEHHO-NPOTSHKEHHOrO curHana. Cas3b
MEXIY DSHEPreTHYECKHMM CIIEKTPOM CHTHaJla W €ro aBTOKOPPESIIHOHHON (DyHKIHEH.
B3aumHas koppensuMoHHas (QyHKUMS CcUrHaIoB U e€ cBoilctBa. CBsA3bp B3auMHOMU
KOPPENSIUOHHON (PYHKIIMU C B3AaMMHOM CHEKTPATBHOM IIOTHOCTBIO.
5. BosgeiictBue CUTrHajioB Ha JIMHEHHbIE CcUCTeMbl. DPU3MYECKHME CUCTEMBI M HX
MaTematuueckue wmojenu. llonarue o cucreMHbIX omneparopax. CTalMOHapHbIE H
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HECTAIlMOHAPHBIE CUCTEeMBI. MIMITybcHAs XapaKTepucTHKa (MMIYIbCHBIA OTKIMK). MHTerpan
Hroamens. YcnoBust pusnyeckor peann3yeMOCTH CUCTeMBI. IlepexomHas XapaKTepHCTHKA.
YacTtoTHas nepenaToyHas (GyHKIUS (4aCTOTHBIM K03 uIMeHT nepeaayn) cuctemsl. CBs3b
YaCTOTHOM IMepenaToYHON (PYHKIUM M UMIYJIBCHOTO OTKJIHMKA. AMIUIMTYIHO YacTOTHAs U
¢dazo-yacToTHas XapakTepucTUKd. OrpaHuyeHus, HAKJIAJAbIBa€Mble Ha YaCTOTHYIO
nepeaarouHyo GpyHKIuio cucreMbl. OCHOBHas (hopMyJsia CIEKTPAIILHOTO aHAIN3a JIMHEWHBIX
cucteM. MHoOrokackajgHple CHUCTeMbl. l'eoMeTpuyeckas HHTEpHpeTanus Impouecca
npeoOpa3oBaHus CUTHAJIOB B JIMHEWHON cHCTEME. YTOJ MEXIy BEKTOpaMU BXOJHOTO U
BBIXOJHOTO CUTHAJOB. YacTOTHBI KOA(G(GUIMEHT Meperayd CUCTEMbl [0 MOIIHOCTH.
ABTOKOppEIALIMOHHAS XapaKTePUCTUKA ((PYHKIUSA) CUCTEMBI U €€ CBA3b C YaCTOTHBIM

K03 HUIIMEHTOM NIepejauu [0 MOITHOCTH.

6. [IpocTpaHCTBEHHBIE U YIJIOBbIE CHEKTPBl ONTUUYECKUX BOJIHOBBIX MOJEH. YTIIOBOM CHEKTP.
[TpocTpancTBeHHas vactota. YacToTHas mepenatodyHas (pyHKUIHUS U HMITYJIbCHBIA OTKIIUK
cBoboaHOTO TIpocTpancTBa. [Ipubmmkenue Openens. [Tpubdmmkenne @paynrodepa.

7. JIuneiinas ontuyeckas cucrema. IMIyabCHBINA OTKIMK JIMHEHHON ONTHYECKOW CHUCTEMBI.
NMITyTbCHBIM ~ OTKJIMK ~ TOHKOW — JIMH3BL. Y CIIOBHE  (OPMHUPOBAHUS  H300paKCHHUS.
[IpocTpaHcTBeHHAas: WHBAPUAHTHOCTh JIMHEHWHBIX ONTHYECKUX cucTteM. lloctpoenue
IPOCTPAHCTBEHHO-UHBAPUAHTHBIX JIMHEHHBIX cUCTEM (Ha NMpUMeEpe TOHKOW JMH3bI). Dypbe-
IJIOCKOCTH TOHKOW JIMH3bl. VIMIyJIbCHBIN OTKJIIMK TOHKOW JIMH3bI B CiIy4asiX: BXOJHas U
BBIXOJIHAsI TUIOCKOCTH IPOU3BOJIBHBI, BBIXOJHASA - 3aAHsS (Yyphe-IUIOCKOCTh, BXOIHAS -
MIPOU3BOJIbHAS IIJIOCKOCTh N€pe] JIMH30M; BXOJAHAs] M BBIXOAHAS IUIOCKOCTH SIBISIOTCH,
COOTBETCTBEHHO, TIepeiHel U 3aaHel (ypre-miockocTsiMu. TouHoe Gyphe-npeodpazoBaHue.
Oypbe-nnpeoOpa3zoBaHie C H3MEHSEMBIM MacimiTaboM: 1) BXOJHas IUIOCKOCTh - MEXKIY
JMH30M ¥ 3aHEeH (Pypbe-TUIOCKOCTHIO, SIBIISIONICHCS TUIOCKOCTHIO PETUCTPAIMK CUTHAIA; 2)
OCBElICHHE TpaHcmapaHTa cdepudeckoil BonHoil. OOpatHoe npeoOpa3oBanue Pypne B
ontuke. Ontuueckuil aHanuzaTop cnekrpa. DPunbTpanus ONTHYECKUX CUTHAJIOB B
MPOCTPAHCTBEHHO-YaCTOTHOW  miockoctu. JuddepennupoBanue U HHTETpUpPOBAHHE
curianoB. CTpyKTypa ONTHYECKOIO MIPOLIeccopa.

8. IlpeoOpazoBanume ['ankens. OOpatrHoe mnpeoOpa3zoBanue [ankens. CBoiicTBa
npeoOpazoBanus ['ankens. O6o0meénHoe npeodpasoBanue ["ankerns.

9. Ontuueckas punbTpanys curHaioB. YacToTHas nepenaToyHas GyHKLHUS COTIaCOBAHHOTO
ONTUYeCKOT0 (uibTpa. VIMIYJIBCHBIM OTKJIMK COTJIACOBAHHOTO ONTHYECKOTO (HIBTPA.
BoixogHoii curnan mpu cornacoBanHoi ¢uibTpauuu. Ounstp Ban nep Jlrorra. Cenekuus
ONITUYECKUX CUTHAJIOB C npuMeHeHueM ¢uibtpa Ban nep Jlrorra. [lonsTtue 06 ontuyeckux
cucTeMax pacrno3HaBaHus 00pa3zoB. MHBepcHas ¢uiibTparus. CorinacoBaHHO-U30UpaTelIbHas
¢unbTpanus.

10. IIpuHIMD HEONIPEIENEHHOCTH ISl OMHOMEPHBIX U JByMEPHBIX CUTHAIO0B. COOTHOLICHHUS

HEOIPEIEIEHHOCTEM.

11. TlpeoOpazoBanusi I'minbbepra u ero coiictBa. IIpeoOpazoBanme [mnpbepra oT
y3KOMOJIOCHOTO  curHama. Orwubaromasi, mnonHas ¢a3a W MCHOBEHHAs  4acToTa.
Ananutnueckuii curaan (AC). CnektpanbHast minoTHocTh AC.

12. TlpeoOpazoBanmst [mibbepra B onrtuke. Buabl tuias0epr-mpeoOpa3oBaHus s
JIBYMEPHBIX ONTHYECKHX curHanoB. IIpeoOpasoBanus [mnnbepra B KOOpPIMHATHOM H
IPOCTPAHCTBEHHO-YaCTOTHOM MpocTpaHcTBax. [ miuboepT-puiabTparyst B 4aCTOTHOM 00JIaCTH.
®dazoBeiii GuibTp ['manOepra (dazoBeiii HOXK). Hox Dyko. JIBymepHble mpeoOpa3oBaHUs
I'unsbepra u Dyxo-I'mnpbepra. [IpeoOpazoBanus ['mnpbepra m dDyko ['mibbepra s
dazoBbIix curnanos. M3oTpomnHoe nmpeodpazoBanue [ unpdepra.

13.  KorepentHoe ¢orodnekTpuueckoe mpeoOpazoBanue  curHanoB. CpaBHEHHE
dorocmenieHus U TpIMOro GoToAETEKTHPOBAHUSI.



DdenepanbHOE rOCyIapCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEKICHNE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBCHHBIH TEXHHYECKUH YHUBEPCUTET)
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IacopT KOHTPOJILHOM PAdOTHI

1o pucuuiuinbe « Teopus u mpeodpa3oBaHUE CUTHAIOB B ONTHYECKUX CUCTEMAX», 5 CEMECTP

1. MeToauka oleHKH

BrimosHeHHe KOHTPOIBHON pabOTHI sSBIISETCS POPMOIA TEKyIel aTTecTaru (KOHTPOJIS)
[0 TUCIUILINHE, TPEAYCMOTPEHHON yueOHBIM TIAHOM.

KonTposnbHast pabora HampaBieHa Ha 3aKpEeIUIEHHE U IPOBEPKY YPOBHS BIIaJCHUS
yu4eOHBIM MAaTEepHaIOM IO TEOPETUYECKUM TeMaM U TeMaM MPaKTHYEeCKHX 3aHITHM, a Takxke
(opMUpPOBaHNE HABBHIKOB CaMOCTOSITEIBHOI'O aHajIM3a IPOLIECCOB U SBJICHUH B ONTHYECKHUX
npubopax u cucreM. KoHTponbHas pabGota mpoBoautcs 1o Teme «CrekTpaiabHbie
npejacraBienus curianon. [IpeobpazoBanne @ypre u ero croiictBa. CriekTpaibHasi MIOTHOCTh
CUTHAJIa».

Homep wHOMBHIyanbHOTO 3aaHUs OMPENENIeTCs MO MOPSAKOBOMY HOMEpPY (aMHIHH
CTYJIEHTAa B CIIMCKE Ipynibl. FI3MeHeHne BapuaHTa 3aaHusl BO3MOXHO TOJIBKO IO COIVIACOBAHUIO
C MPEIO0/IaBaTEIIEM.

KonuuecTBo 3aganuii 10CTaTOYHO ISl O0ECIeUeHus, KaKI0r0 00yJarouierocs 3alanuemM
KOHTPOJILHON paboTHI.

Cmpyxkmypa KonmponbHOU pabomul.

1. TuTynpHBIN JUCT (CM. TPUIIOKEHUE)

2. Bsenenue (akTyallbHOCTb, LI€]b, 3a/1a4H).

3. OcHoBHas 4acTh (3aaHUe KOHTPOJIBHOU pabOTHI).
4. 3axioueHue (BbIBOJBI M PEKOMEHIAIINHN).

5. CHoucok auTepaTypbl U HCTOUYHUKOB.

Bo BBenenuu GhopMynupyroTcs KpaTko 0OOCHOBBIBAETCS aKTyalbHOCTb, 1I€JIb U 3aJ1auH,
JTaeTCsl KpaTKasi XapaKTepUCTHKA CTETIEHU U3Y4EHHOCTH BOIIPOCa.

OcHOBHasi 4aCThb — 9TO OTBET Ha 3aJaHHUI KOHTPOJbHOW paboThl. OH JOKEH OBITH
CaMOCTOSITEIIbHBIM, Pa3BEPHYTHIM M apTyMEHTHUPOBAaHHBIM. [Ipym HEOOXOIUMOCTH OCHOBHAs
4acTh MOXKET ObITh pazbuta Ha Oonee Menkue Bompockl. OHA TODKHA COepKAaTh 00s3aTeIbHbIC
CCBUJIKM Ha U3yYEHHYIO JINTEPATypy, HOPMATUBHbBIE aKThl U HHTEPHET-UCTOYHUKH, O()OPMIICHHbIE
MOCTPAaHUYHO B COOTBETCTBUHU ¢ OUOIHOrpadhuuecKuMu TpeOOBaHHUSIMH.

3aKiIro4ueHue: U3JI0KEHHE OOILEro BbIBOJAA MO WM3YYEHHOM IMpoOiieMe U INpeasiaraeéMbIX
PEKOMEHJAIN .

Crmcox  nuTepaTypsl odopmisieTcss B COOTBETCTBHHM C  OumOimorpadudeckuMu
TpeOoBaHUSIMU B ali()aBUTHOM TMOPSIKE U BKIIOYAET OT 3 A0 5 HCTOYHUKOB (KHHI, cTarei
pPa3HbIX aBTOPOB, MHTEPHET-UCTOYHUKOB, JOKYMEHTOB), KOTOpbIE OBLIM H3Y4EHBl MpPHU
BBIMIOJTHEHUH KOHTPOJIBHOU PabOTHI.

PexoMenyercst uznaraTh MbICIH 10 CYLIECTBY, KPATKO U JIOTUYHO.

Tpebosanus k oghopmaeruro:

OO0bemM KOHTpPONBHOH paboTsl 10 10 cTpaHMIl MaNIMHONMHMCHOTO TeKcTa ¢opmara A4.
[Mpudt Times New Roman, 12. Hymepanus cTpaHull CKBO3Has, B HIDKHEH 4acTH JIUCTa IO
neHTpy apabckumu nudppamu. KonTposnbHas pabora a0KHa OBITH OTPEAAKTUPOBaHA, HE
coniepkath ophorpadudeckiux, CHHTAKCMYECKUX U CTUIIEBBIX OLIHUOOK.

KontponpHas pabora mpenocTaBisieTcsi JJsl MPOBEPKH B AIIEKTPOHHOM BHJIIE B CPOK,
YCTaHOBJIEHHBIN NpenojaBareneM. [Ipy nogoxXuTenbHOM pe3ybTaTe OLEHUBAHUSI KOHTPOJIbHOU
paboThl cTyneHT €€ pacmedaThlBaeT, IepenaeT Ha Kadeapy W 3allMiiaeT /0 CECCHU B



Ha3HauYC€HHOEe IpenonasaresieM BpeMs. [lo pesynpraTam 3allUTBl CTYAEHTY BBICTABIIAETCS
OLICHKa B COOTBETCTBUHU C KPUTEPUSMU, IPUBEEHHBIMU B II. 2 Hactosuiero Ilacnopra.

KontponbHas padota npoBoauTcs o TeMe «CreKkTpaibHbIe TPEACTABICHHS CUTHAJIOB.
[IpeobpazoBanue Oypre u ero croiicta. CriekTpaibHas INIOTHOCTh CUTHAJIA. », BKJItoYaeT 10

3ajanuil. BeinomaHsercs (MMCbMEHHO) U T.1I.

. Kpurepuu ouneHKH pe3yJbTATOB 00y4YeHHS, COOTHECEHHbIX ¢ YPOBHSIMH OCBOEHMSI
HHIUKATOPOB I0CTUKEHUS] KOMIIeTeHIIUMH

OOue mpaBuiia BBHICTABICHHS OICHOK TEKYIIEH aTTecTallii OMpPEAEISIOTCs OaIbHO-
PEUTHHTOBOM CUCTEMOM, YCTAaHOBJICHHOM JIOKaIbHBIM akToM HI'TY.

KonrponbHass paboTa BBIIOJIHEHA Ha MPOJABHMHYTOM YPOBHE, €CIM CTPYKTYpa,
conepkanne u odopmieHne pabOTbl COOTBETCTBYeT TpeOoBaHMsM. Bce WacTu KOHTPOIBHOM
paboThI COrIacoBaHbl, TEKCT JIOTUYHO BBICTPOEH U SBISIETCSA aBTOPCKUM. [IpHCyTCTBYIOT CChUIKU
Ha HOPMATHBHBIE JIOKYMEHTHI M aKTyaJbHYIO JuTepaTypy. Pabora mpencraBinena assi mpoBEPKU
B YCTAQHOBJICHHbIE CPOKH. AHAJIN3 KaXJ10T0 U3 pa3/iesoB KOHTPOJIBHOM pabOThl CBHIETENBLCTBYET
0 TOM, YTO COBOKYITHOCTh PE3yJbTATOB €€ BBIOJHEHHUS M COOTHECEHHBIX ¢ HUMHU MHIUKATOPOB
JOCTHDKEHUSI KOMIIETEHIIMM He COAEP>KUT NMpoOesioB. 3aKkperyieHHbIE 32 KOHTPOJIbHOM paboToi
KOMIIETEHIIMH COPMHUPOBAaHBI Ha IMPOABHHYTOM YypoBHE. OneHka cocraBisier om 23 do 25
bannos.

KontponsHas paboTa BeIIOIHEHA HA 6a30BOM YPOBHE, €CIIH CTPYKTYpa, COJACpKAaHUE U
odopmieHue pabOTbl COOTBETCTBYET TpeOOBAaHUSAM, HO paboTa COAECPKUT EIUHUYHBIE HE
IPUHLMIINATIbHBIE OIIMOKHM, HCIpaBJIEHHBbIE IOCIE 3aMeuyaHuil mpenojasaTens. Bce wacTu
KOHTPOJIbHOM pabOThl COIJIACOBAaHBl, TEKCT JIOTUMYHO BBICTPOEH M SBISETCA AaBTOPCKUM.
[IpucyTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIE JOKYMEHTHI W aKTyallbHYIO JHTeparypy. Paborta
Ipe/CTaBieHa JUIsl NPOBEPKU B YCTAaHOBJIEHHBIE CPOKHM. AHAIN3 KaXXJIOrO0 M3 paslesioB
KOHTPOJILHON PabOThI CBHIIETEIBCTBYET O TOM, YTO COBOKYITHOCTh PE3yJbTATOB €€ BBIMIOIHEHUS
U COOTHECEHHBIX C HUMU MHJMKATOPOB JOCTH)KEHUSI KOMIIETEHIIMM COAEPKUT HECYIIeCTBEHHbIE
po0OeITbl. 3aKpPETUICHHBIC 32 KOHTPOJIBHOW pabOTOW KOMITETEHIIUU CHOPMHUPOBAHEI Ha 0a30BOM
ypoBHe. Oruenka coctaiser om 20 do 23 6annos.

KonTtponbsHas paboTa BBIIIOJIHEHA HA MOPOTrOBOM YPOBHE, €CIIU CTPYKTYpa, COACpKaHue
u odopmieHrue pabOThl COOTBETCTBYET TpeOOBaHUSAM, HO paboTa COJEPKHUT OIIMOKH,
HEOJIHOKPATHO HCIpaBJsieMble ITOCIIE 3aMeYaHui rpernogaBaTelisd. YacTu KOHTPOJIbHOM paOboThI B
LIEJIOM corjacoBaHbl. IIpUCYTCTBYIOT CCBUIKM Ha HOPMATHUBHBIE JOKYMEHTBI U aKTYaJlbHYIO
muteparypy. Pabora npencraBiieHa sl IPOBEPKU B YCTAHOBJICHHBIE CPOKU. AHAIN3 KKIOTO U3
pa3zenoB KOHTPOJBHONH PabOThl CBUIETEILCTBYET O TOM, YTO COBOKYIHOCTh PE3YJIbTATOB €€
BBITIOJIHEHHUSI U COOTHECEHHBIX C HUMH HMHIUKATOPOB JOCTIDKEHHS KOMIETEHIUH COAEPKUT
npoOenbl. 3akpelvieHHble 3a KOHTPOJbHON paboTOM KOMIIETEHIMH COOPMHUPOBAaHBI Ha
noporoBoM ypoBHe. OlueHka coctaBiser om 15 0o 20 6annos.

KonrponbHas pabota cuumTaercs He BBINOJIHEHHOW, €CIM CTPYKTypa, COJAEp)KaHUE U
oopmienne paboOTHl HE COOTBETCTBYET TPeOOBaHUAM, paboOTa COJEPKHUT CYIIECTBEHHBIE
OLIMOKH, HE UCIPABJICHHbIE TOCIIE 3aMeyaHuil npenogasarens. YacTu KOHTPOJIbHON paboThI
He coriacoBaHbl. OTCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIC JOKYMEHTHI H AaKTYaJIbHYIO
auteparypy. PaboTta He mpencTaBiieHa Uil IPOBEPKM B YCTaHOBJEHHBIE CPOKH. AHalu3
KQXJIOTO M3 Pa3elIOB KOHTPOJIBHOH pabOTHl CBUAETEIBCTBYET O TOM, YTO COBOKYITHOCTb
pe3y/lbTaTOB €€ BBHIMOJIHEHUS M COOTHECEHHbIX C HHMMM WHAMKATOPOB JIOCTUKEHUS
KOMIIETEHIIMH HE COJEpKUT MHOXECTBO CYILECTBEHHBIX Mpo0esnoB. 3akpeIuleHHble 3a
KOHTPOJIBHOM paboToil KomrieTeHIMK He chopmupoBanbl. OueHka cocrasisier om 12 do 15
bannos.



2. IIxajaa ouneHkKH

KonTtponbHast pabora kak ¢opma TeKymield arrecTanul (KOHTPOJSA) MO JUCIHILINHE
CUMTAETCSl YCIIEUTHO BBITIOJHEHHOW, €CIM CyMMa IOJyYEHHBIX OalIoB IO BCEM €€ 3aJIlaHHsSIM
coctaisiet OT 12 10 25 6aJIOB BKIIFOYHUTEITBHO.

B oOmieit omeHke 1Mo AWCHUIUIMHE Oa/uibl 3a BBINOJHEHHWE KOHTPOJIBHOW pPabOThI
YUUTBHIBAIOTCS B COOTBETCTBUM C TMPaBWIAMH Oa/UTbHO-PEHTHHIOBOM CHCTEMBbI WM TaOJHIICH
COOTBETCTBHUS OAJIOB, TPAJUIIMOHHON olleHKH M OykBeHHOW oneHku ECTS, ycTaHOBICHHBIMH B
HITY.

3. IlpuMepHbIi NepeyeHb 3aJaHUI (BAPMAHTOB) KOHTPOJIbHOW padoThI

1. MasTHUKOBbIE M 3JIEKTPOHHBIC Hachl HA MOBEPXHOCTH 3EM/IM TMOKA3bIBAKOT OJMHAKOBOE
BpeMsi. CpaBHHMTE TOKA3aHMUA ITHX HYacOB 3a CYTKH B CIIy4asx, KOrJa OHHM MOJHSATHI HA
BBICOTY | KM U onyiieHsl HAa TIyOUHY 1 KM.

2. VYnpyruii MSYMK JBHXKETCS BEPTUKAIBHO TOJ JACHCTBUEM CHJIBI TSHKECTH, OTCKAKMBAs OT
FOPU30HTAILHOTO cTosa. HapucoBaTh rpaduk 3aBUCHMOCTH CMELICHHS OT BPEMEHH U
(ha3oBbIit MOPTpPET KOJIeOAHMUIA.

3. YacTtuia Maccel m HaXOJUTCS B OTHOMEPHOM CUJIOBOM T0JIE, TAE €€ MOTEHIMAIbHAS SJHEPTUsl
3aBHCHT OT KOOPJAMHATBI X Kak U(x)zUO(lmcosax), rae U, U a — NOINOXKHUTEIbHbIC

nocrosiHubie. HaliTu nepuoa Manbix KojiebaHuii 4YaCTUIBI OKOJIO MOJIOKEHUSI PABHOBECHSL.
4. Onpenenuts MOJOKUTEIbHYIO MOIIHOCTh BBIHYXKAEGHHBIX KOJieOaHMIA, (P) / (P)m , Kak

GyHKIHMIO TOOPOTHOCTH OCHMIIATOPA.
5. Jlna pe3oHaHCHOro OOHApyKEHHsS MaJblX BBIHYXKJIAIOUIMX CHJI HCHOJB3YETCS KPUCTAILI

canupa, n06porHocTs koToporo O =10’ u wacrora cOOCTBEHHBIX KOJNEOAHMI ) =10*

[ OHPC,HEHI/ITB BpEMA, B TCYUCHHEC KOTOPOIro0 B MOHOKPHCTAIIE YCTAaHABIHBAKTCA
CTalWuOHApPHLIC KojedaHus ¢ MOMEHTA BOBﬂeﬁCTBHﬂ BbIHy}K,[laI-OLU,Eﬁ CHIIBI.



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCHTET»

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IHacnopr
pacyeTHO-rpadpuIecKoro 3aganus (padoTbl)

IO AUCHUIIIIMHE «TeopI/m n Hp606paBOBaHI/IC CHUTHAJIOB B OIITHYCCKHUX CHUCTEMAX), 5 CEMECTP

1. MeToauka OlleHKH

Bremonnenue pacdetHo-rpadudeckoro 3amanus (padotsl) (manee - PI'3(P)) smmsiercs
dopmoil Tekymieil arrectanuu (KOHTPOJS) MO JUCHUIUIMHE, MPETyCMOTPEHHOH Y4eOHBIM
IJTAHOM.

Hens PI'3(P): cTymeHThl AOMKHBI OCBOUTH M HAYYUTHCS MPOTPAMMHON pean3aliu
IPUHLIUIIOB, METOJOB M aJITOPUTMOB PELICHUS OCHOBHBIX M BCIOMOTAaTEIbHBIX 3aJady MpU
pacueTe CUTHAJIOB B ONTHYECKUX CUCTEMAaX.

Oo6s3arenpabM dneMeHToM PI'3(P) sBnsitoTcst pemieHue 3amad, pacueTshl CUTHAJOB,
rpaduKH.

Howmep 3amanust cooTBeTCTBYET mocieaneii nudpe (mudpam) B HOMEpe 3a4€THON KHIDKKA
(cTynmeHveckoro oumnera).

PI'3(P) BeinonHsAeTCS MHAUBUAYAIIBHO.

KonunuectBo 3amaHuii  gocTaTouHo sl 00OeCNeYeHHs, KakIoro o0ydaromierocs
WHIUBUyalIbHBIM 3a1anrem PI'3(P).

3amena 3aaanusa PI'3(P) ocymiecTBisercs 1Mo coriiacoBaHUIO ¢ MPErnoAaBaTeseM U3 Yucia
pPEe3EepBHBIX (HE 3aHATHIX) 3a/IaHUM.

[lepen BbIMOTHEHHEM 3a/laHUs CTYACHT TOJKEH O3HAKOMUTHCS CO CITUCKOM JINTEPATYPHI.

[IpenogaBaTenb OCYIIECTBISET PYKOBOJCTBO IO BBHIIOJHEHUIO 3aJaHUS, OKa3bIBaeT
KOHCYJIbTAI[MOHHYIO TIOMOIIb U TpuHUMaeT otyet 1o PI'3(P).

[To pesynbraram BeimosHeHus PI3(P) BbImosHSETCS OTYET, KOTOPBIM COCTOUT U3
CIEAYIOIINX YaCTEeM:

TutynbHbIM TUCT (CM. HUXE)
3ananue 1 (1o BapuaHTam)
3ananue 2 (110 BapuaHTaMm)
3ananue 3 (110 BapuaHTaMm)

Crincok nuTepaTypbl U HCTOUHUKOB
Tpebosanus k oghopmaeruio:

Nk =

O6beMm PI'3(3) no 10 cTpanun mammuonucHoro tekcra popmara A4. pudt Times New
Roman, 12. ®opmynsr HaOuparorcs B penakrtope Math Type. Pasmemienne ckaHupoBaHHBIX
dopmyn He pomyckaercs. Hymepanusi cTpaHull CKBO3HAs, B HM)KHEH 4acTW JIUCTA MO LIEHTPY
apabckumu  1mudpamu. Pabora  ngomkHa  OBITh  OTpPEJAKTHPOBAaHA, HE  COAEPIKAThH
opdorpaduyeckux, CHHTAaKCUYECKUX U CTUJIEBBIX OLIMOOK.

Otuer B ycTaHOBJICHHbIE CPOKHM cjaaeTcs Ha kadeapy st nposepku. IlpenonaBarens
OILICHUBAET KAa4eCTBO DPAa0OTHI, OTMEYAET MOJOXKHUTEIbHBIE CTOPOHBI M HENOCTATKU paboOTHl U
olpeieNseT, oMycKaeTcs I oHa K 3amuTe. [Ipu Heo6XouMOoCTH NpenoaaBarTesib BO3BPALIAET
PI'3(P) crynenty s nopabOTKM M yCTaHaBJIMBAE€T CPOKU IMOBTOPHOTO MPEAOCTaBICHMS AJIs
npoBepkU. Jlo 3aiuThl paboThl CTYIEHTOM JOJKHBI OBITh CAETaHbl HEOOXO0UMbIE HCIPABICHUS
Y JIONIOJIHEHUS 110 BCEM 3aMEYaHMSIM IIPENoJaBaTes.



[Ipu nonoxutensHoM pe3yibTate oueHuBanuss PI'3(P) crtyameHT e€ pacnedarsiBaer,
nepesaeT Ha Kadenpy U 3aliIlaeT 10 CECCUM B Ha3HAYEHHOE IIPenoaBaTesieM BpeMs.

3amurta PI'3(P) cocrouT B WHAMBUAYalbHOM YCTHOM COOECEIOBAaHMM CTYyJEHTa C
npernojasaresneM. B mporecce 3anuThl BBISIBISETCS YPOBEHb 3HAHUM CTYAEHTA, CTENEHb €ro
CaMOCTOSITEILHOCTH TpPH  BBIMOJAHEHUH paboTel. [lo pesynapTaTam 3amuThl  CTYACHTY
BBICTABJISIETCSA OILIEHKAa B COOTBETCTBUM C KPUTEPHUSIMHU, MPUBEICHHBIMU B M. 2 HACTOSAIIETO
[Tacmopra.

2. Kpurtepuu ouneHKHu pe3ybTATOB 00y4eHHS, COOTHECEHHBIX C YPOBHSIMM OCBOEHMS
HHIUKATOPOB JIOCTHKEHHUST KOMIIeTeH U

OOure mpaBuiia BBICTABICHHS OLCHOK TEKYLIEH aTTecTaluy ONpeAesstoTcs: OanibHO-
PEUTHHIOBOM CHCTEMOM, yCTAaHOBIICHHON JIOKanbHbIM akToM HI'TVY.

PI'3(P) cumTaercs BBINOJIHEHHONH Ha NMPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOJIMMBIE
pacueTsl IPOU3BEIEHBI CaMOCTOSTENbHO W 0e3 omubok; Bce pazaenst PI'3(P) BeimomHeHBI
NPaBUIBHO U B MOJIHOM oOBeme; paboTa oopmieHa B COOTBETCTBHH C TPEOOBaHHMAMU; CIaHA
MpernojaBaTeNio B yKa3aHHbIE CPOKM M HE BO3Bpallanach sl JTOpaOOTKH; NaHbI MOJIHBIE U
pa3BepHYTHIC BBIBOJBI M PEKOMEHIAIIMU; HA 3allUTe CTYICHTOM JaHBl YBEPCHHBIC W
apryMeHTUpOBaHHbIE OTBEThl. COBOKYMHOCTh 3allJIaHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMH WHIUKATOPOB JTOCTH)KEHHUS KOMIIETCHIIMH HE COIEPKUT MPOoOesioB. 3aKpeIICHHBbIE 32
PI'3(P) xomnerenumu copMupoBaHbl Ha IPOABUHYTOM ypoBHE. O1eHka cocTtaBiser om 23 00
25 bannos.

PI'3(P) cuntaercs BbIMOIHEHHON HA §a30BOM YPOBHE, €CJIM BCE HEOOXOAUMBIE PACUeThI
MIPOU3BEICHBI CAMOCTOSTEIBLHO U 0€3 CYIIECTBEHHBIX OMMO0K; Bce pasneinsl PI'3(P) BeimomHeHBI
MPaBUJIbHO, HO €CTh 3aMEYaHUs K MOJTHOTE MpeocTaBieHus: nupopmanuu; padota ohopmieHa B
COOTBETCTBUHM C TPEeOOBAaHUSMH; CIaHA IPEMOAaBATENI0 B YKa3aHHBIE CPOKH M OJHOKPATHO
BO3Bpalllajach CTYACHTY Ui HE3HAYUTENbHON H0paOOTKH; B 3aKJIFOUEHUHU JaHbl BBIBOIBI U
PEKOMEHAANNH; Ha 3alUTe CTYACHTOM JOIMYIIECHb HEIPUHIUITHATBHBIE OIHOKHA. COBOKYITHOCTD
3aIJIaHUPOBAHHBIX PE3yNbTaTOB M COOTHECEHHBIX C HHUMHU HMHJIUKATOPOB JIOCTHKEHUS
KOMIIETCHIIMM COACPKUT HECylleCTBeHHBIE Mpobenbl. 3akperuieHHbie 3a PI'3(P) xomnerenuun
chopMupoBanbl Ha 6a30BoM ypoBHe. O1ieHka coctaBisieT om 20 0o 25 6annos.

PI'3(P) cuuTaercst BBIIOJIHEHHON Ha INOPOrOBOM YpOBHE, €CIM BCE HEOOXOAMMBIE
pacueTsl TPOU3BEIEHBI CAMOCTOSITENIFHO, HO C OIIMOKAaMHU, 4YacTb U3 KOTOPBIX HOCHUT
NPUHIUIHAIBHBIA XapaKTep; €CTh 3aMeUaHusl K MOJHOTE MPEeA0CTaBIeHU HHpopMarmm; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMH; CHAaHA MPENOAABATEN0, HO HEOJAHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPAOOTKH; B 3aKIIOYCHHUH JJAaHBI KpaTKHUe BBIBOIBI; 3amuTa PI'3(P)
BBI3BIBACT y CTYJEHTa cepbe3HbIe 3aTpyAHeHUs. COBOKYIHOCTh 3aIlNIAHUPOBAHHBIX PE3yJIbTaTOB
U COOTHECCHHBIX C HHUMH WHIUKATOPOB JOCTIIKECHHUS KOMIICTCHIIMHA COJICPIKUT CYIICCTBECHHBIC
npobenbl. 3akpervienHbie 3a PI'3(P) kommnereHnuu chopMuUpoOBaHbI Ha MOPOTOBOM YpPOBHE.
Ouenka cocraiusieT om 12 0o 20 6annos.

PI'3(P) cuuTaercsi He BBINOJHEHHOW (HIKE IOPOTOBOIO YPOBHS), €CIH PACUETHI
IPOM3BEACHBl C CEPhE3HBIMH OIMIMOKAMH, €CTh 3aMEYaHHs K IIOJHOTE IPEIOCTABICHUS
unpopmanuu u odopmienuto; PI'3(P) Obuia cnana mnpenomaBarento, HO HEOJAHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPaObOTKH, UTO HE MPUBEIO K yiIydmieHuto ee kadecta; PI'3(P) He
JIOTIYIII€HA JI0 3all[UThl, YTO CBUJETEILCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYZIGHTOM pe3ynbTaToB. COBOKYITHOCTH 3alUTAHUPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTH)KEHUS KOMIETCHIIMM COJIEPKUT MHOKECTBEHHBIC CYIICCTBEHHBIC
npobenbl. 3akperuieHnbie 3a PI'3(P) xomnerenmmu He chopmupoBaHbl. OIeHKAa COCTABIISCT
MeHee 12 Gamnos.

3. Ixana oueHKH



B o0wmieii onenke no aucuumiauHe 6ayuibl 3a PI'3(P) y4uuThIBaroTCSI B COOTBETCTBHM C
npaBWiIaMyd  OaNIbHO-PEUTHHTOBOM  CHCTEMBI, TIPUBEACHHBIMH B pabodeld mporpamme
JUCLUIUINHBIL.

PI'3(P) kak ¢opma Tekymeil arrecranuu (KOHTPOJIA) O JUCHUIUIMHE CUUTACTCS
YCIIELIHO BBIIIOJIHEHHOM, €cIM CyMMa MOIyYeHHBIX OalIoB IO BCEM €ro 3aJlaHusIM COCTaBIISET OT
12 10 25 6aju10B BKIIFOUUTEIBHO.

4. Ilpumepnsblii nepeyensb 3axanuii PI'3(P)

1. HccnenoBath BO3MOKHOCTH (DM3MHECKON peann3aliil CHTHAIA C KOPPEISUOHHOM

(pynxuueii: K (t)=cos [2—; T][G[T—i— g] - G(T - gﬂ

2. B nepenHeil (pypbe-mI0CKOCTH TOHKOW MONTOKUTENbHON JMH3BI MOMEILEH TPAHCIAPAHT,
MPOMyCcKaHKHE KOTOPOTo OMUCHIBAETCA (PyHKIMEH

t(xg,¥0)= {exp‘:—a (x0— a)2]+exp[—c1(x0 +a)2 ]} exp(—By% )

TpancnapanT ocBeniaeTcs napaulesibHbIM CBETOBBIM MYHYKOM € JIMHON BOIHEI A. DOKYyCHOE
paccTosiHHe NHH3BI f, anepTypa OeckoHeuHas. Haiitu ypbe-cnekTp onTuyeckoro curHana.
Omnpenenuts HHTEHCUBHOCTh (Dyphe-CrEeKTpa CUrHAA.

. -
3. Haitrn npeo6pa3sosanue I'aHKems OnTHYECKOT0 cHrHana s(r)=s, exp( Jjor )

4. Haiitu KOrepeHTHYIO NepeaaTouHy0 (YHKIMI COrJAacOBAHHOrO (DMIbTpA /Ul CHIHAIA
s(x,y):cos(Kox)[G(x—a)—G(x+a)]e_-’im.
5. Curman chopMupoBaH B BHAE TpaHCOapaHta ¢ KOIPPHUIHEHTOM MPOMYCKAHUSA

1 w
g y):5(1+cosKnx)A BeixoaHoit curHan ¢opmupyercss B MIOCKOCTH H300pakeHus

NUH30H AuaMeTpoM 2r U (OKYCHBIM paccTOssHUEM f ¢ KO3((PHULIHEHTOM YBEINHCHUS,
paBHbIM  equHule. CpaBHMTb  MAKCHMAalbHbIC  HPOCTPAHCTBEHHBIE  HaCTOTHI,
MPONYIIEHHBIC CUCTEMOM TPH KOr€PEHTHOM M HEKOTE€PEHTHOM OCBELLCHUU.

6. Onruyeckas cuUCTEMa BBINOMHAET JABYMepHoe mpeoOpasoBanue I'unbbepra. Haiitu
runsdepr-o0pas §(x,y) BXOJHOIO CUTHAIa s(x,y)z Aoosz(Kux—(p)sin(Kuy).

7. HaiiTun KOrepeHTHO-TIIEPEAAaTOUHYI0 (DYHKIMIO (DHIBTPA AIs COTJIACOBAHHOM (prubTpanuu
curnana s(x,y)= [c(x —a)—o(x+ a)]e_"” cos(K,x)sin(K,y)-

8. HaiiTu KkorepeHTHO-epeAaTOYHYH (YHKLHIO (HIbTpa M MHBEPCHOH (HIbTpaLUH
CUTHa/Ia s(x,y)z Aoos(KDx)sm(Kﬂy)[G(x-f- a)— c(x - a)lcr(y + a)—c(y = a)].



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCHTET»

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IHacnopt pedepara

IO AUCHUIIIIMHE «TeopI/m n Hp606paBOBaHI/IC CHUTHAJIOB B OIITHYCCKHUX CHUCTEMAX), 5 CEMECTP

B ToM cityuae, eciiu B yueOHOM IJ1aHE 3aIJIaHUPOBAH pedepar, TO pa3paboTUHK 3arMoIHSET
nacnopt pedepara

1. MeToauka OlleHKH

Bremonnenue pedepara sBusercs (opmoil Tekymel arrectanu  (KOHTPOJIS) IO
JTUCLHUIUIMHE, TPEyCMOTPEHHOHN yUeOHBIM IJIAHOM.

Lenp w 3amaunm pedepara: yriayOlieHME | PpaCIIUPEHUE TEOPETHYECKUX 3HAHHUN

0 0 J Pedepupoanue mpeJnoaaraet
UBJIOKEHUE .....eunennn.n. Ha OCHOBE Kiaccu(ukanuu, 000OIIEeHNs, aHAJIM3a U CHHTE3a OIHOTO
WK HECKOJIbKUX HUCTOYHUKOB

Penaktupyercs pazpaboTunkom

Pedepar BeimonHseTcss MHAMBUAYATBHO CTYCHTOM IO OJHOW U3 TE€M, IIPUBEICHHBIX B II.
4 nacrosmero [lacropra. CtyneHT BeIOMpaeT TeMy pedepara mo mnocieanei mudpe (uudpam) B
HOMEpE 3aYETHOM KHIDKKH (cTyneHdeckoro ouiera). Pa3paboTumkomM MOKeT ObITh MpEeAsioKeH
WHOM CIIOCO0 ONPE/ICIICHUS TEMBI

KonuuectBo TeM pedepaToB 10CTaTOUHO AJisi 0OOECHCUCHUS WHIUBUAYATbHOW TEMAaTUKU
JUTSL KaXKI0TO 00y4YaroIerocs.

3amMeHa TeMbl OCYIIECTBISETCS IO COIVIACOBAHUIO C IIpernojaBaTelieM U3 4YHUCIa
PEe3EepBHBIX (HE 3aHATHIX) TEM.

[lepen HAYaJIoM paboTsI HaJl TEMO CTYICHT JOJIKEeH
OBHAKOMUTBCST « e teneeneateatenteneeneeeeneeneeneaneneens Penaktupyercs pazpaboTankom

[IpenogaBaTenb OCyIIECTBIISET PYKOBOJACTBO M OKa3bIBAE€T KOHCYIbTAIIMOHHYIO IIOMOIILIb.

Pedepar cocTouT U3 CIEeayIONNX YaCTeH:

6. TurynbHBINA TUCT (CM. HIKE)

7. BBeneHue (aKTyaJIbHOCTb, I1€J1b, 337a4H)

8. OcHOBHas 4acThb

9. 3akmroyeHue (BbIBO/BI, PEKOMEHIAINH )

10. Caucok nuTeparypbl 1 HCTOUHUKOB

11. ITpunoxenus (Mpu HEOOXOTUMOCTH)

3anMCTBOBaHHE MaTepHalla U3 HAYYHBIX U HHTEPHET-UCTOYHUKOB COIPOBOXKAAETCS
COOCTBEHHBIMH KOMMEHTAPHUSIMHU CTYICHTA 10 IMOBOJY TEX HJIM WHBIX MOJIOKCHUU MPUHIIUIIOB,
3aKOHOMEPHOCTEH, WMEEeT MOCTPAaHUYHbIE CHOCKH, BBHINIOJHEHHBIE B COOTBETCTBUU C
oubmmorpadguueckuMu TpeOOBAHHSIMH.

Pa3pabotunk KOppekTUpyeT CTPYKTypy pedepata, ucxoas M3 0COOCHHOCTEH
JucuUITuHbL. L{BeTHOM mpudT yaaauTs!

Tpebosanus k oghopmaeruro:

O6beMm pedepara no 10 crpanur] mamuHonucHoro tekcra ¢popmara A4. llpudt Times
New Roman, 12. Hymepauus cTpaHull CKBO3Has, B HWKHEH YacTH JIMCTA IO IEHTPY apaOCKUMHU
nudpamu. Pabota nmomkHa OBITH OTPEAAKTHPOBAHA, HE COACPXKaTh opdorpaduuecKux,
CUHTAKCUYECKHMX U CTHJIEBBIX OMMOOK. PemakTupyercs pa3paboTanKkomM



Pedepar B ycraHOBIICHHBIE CPOKH claeTcs Ha Kadenpy mis npoepku. [IpemnonaBarens
OIICHUBAET Ka4eCTBO PAa0OTHI, OTMEUAET ITOJOXKHUTEIbHBIC CTOPOHBI M HEAOCTAaTKU PadOTHI U
OTIpeNeIseT, IOMyCKaeTCs JIn OHA K 3amuTe. [Ipu HeoOX0IMMOCTH MPeroaaBaTelib BO3BpAIIacT
pedepar cTyIAeHTy uis AOpadOTKHM M yCTAHABIMBAET CPOKU €0 MOBTOPHOTO MPEAOCTABICHHS
s npoBepku. [lo BceM 3aMedyaHusM TpenojaBareis CTYACHTOM JOJDKHBI OBITh CJIETaHBI
HEOOXO0IUMBIC UCTIPABIICHUS U IOTIOJTHCHHS IO 3aIUTHI PAOOTHI.

[Ipu TONOXKHUTENBHOM pe3yibTaTe OIECHUBAHUS CTYACHT pacredarbiBact pedepar,
nepeaaeT ero Ha Kadeapy W 3alumiaeT myOarMyHO mepes CBoel y4eOHOW TPYNIoN 10 CeCCHH B
Ha3HAYeHHOE IMpernojaBaTesieM BpeMs. 3amuTa pedepara COCTOUT B YCTHOM COOOIICHHH O
pe3ylbTarax paboTHl M OTBETaX HA BOMPOCHL. B mporiecce 3anuThl BBISBISETCS YPOBEHb 3HAHHIMA
CTYJ/ICHTA, CTEIICHb €r0 CAMOCTOSTEIILHOCTH TIPU BBIOJHEHUU Pa0boThL. [10 pe3ynbraTtam 3aIiuThl
CTYJCHTY BBICTABJISICTCSI OIICHKA B COOTBETCTBUHM C KPHUTCPUSMHU, MPHUBEACHHBIMH B II. 2
Hacrosiero [lacropra.

Pa3paboTumk BIipaBe caMOCTOSTEIHHO YCTAHOBUTH (hOPMY TEKYIIero KOHTpouis. [[BeTHO
mpudT yoanuTh!

2. Kpurepum oOueHKH Ppe3yJbTATOB OOYUYE€HHUSI, COOTHECEHHBIX C YPOBHSAMHU
OCBOEHUSI HHANUKATOPOB JOCTUKEHUSI KOMIIETEeHIHii

OOure mpaBuiia BBICTABICHHS OLCHOK TEKYLIEH aTTecTalu ONpeAesstoTcs: OalibHO-
PEUTHHIOBOM CHCTEMOM, yCTAaHOBIICHHON JIOKanbHbIM akToM HI'TVY.

Pedepar BbImOTHEH HAa MNPOABMHYTOM YpPOBHE, €CIIM CTYIEHTOM O0OCHOBaHa
aKTyaJlbHOCTh T€MbI, TPaMOTHO C(OPMYIHUPOBAHbI 1IeNb U 3a7aud paboThl; pedepar BBHITOIHEH
CaMOCTOSITENIFHO; TEMa HCCIIEOBAaHUSI PACKPBITA IOJHO W HEMPOTHBOPEYHMBO; CTYIEHTOM
MPOJEMOHCTPUPOBAHO YMEHHE DPA0OTaTh C HAYYHOW JUTEPAaTypOll M WHBIMH HCTOYHHKAMU;
pabora odopmieHa B COOTBETCTBHMU C TPEOOBAHUSIMH; CllaHA MPENOAABATEII0 B YKa3aHHBIC
CPOKM U HE BO3Bpamaiach JUis J0pa0OTKH; JaHbl TOJHBbIE W pPa3BEPHYThIE BBHIBOABI U
PEKOMEHIANNH; Ha 3alIUTe CTYJCHTOM KPAaTKO M JIOTHYHO M3JIOKEHBI OCHOBHBIE TE3WCHI, JaHBI
apryMEHTHPOBAaHHBIE OTBETbl Ha BONPOCH ayAuTOpuH. COBOKYMHOCTb 3aIlIAHUPOBAHHBIX
pe3yabTaTOB U COOTHECEHHBIX C HUMHU HWHIMKATOPOB JAOCTIDKEHHS KOMIIETCHIIMHA HE COJEPKHUT
npo0enoB. 3akperuieHHble 3a pedeparoM KOMIETEHIMH c()OpMUPOBaHBl Ha IMPOJBUHYTOM
ypoBHe. OlLIEHKa COCTaBIISIET O ... ... 00 ...... oannos.

Pedepar BrimonHen Ha 6a30BOM ypOBHE, €CIIM CTYJIEHTOM OOOCHOBaHA aKTyalbHOCTb
TEMBI, TPaMOTHO C(HOPMYIUpPOBaHBI IeNb H 3a7a4d  paboTel; pedepar  BBHITOIHEH
CaMOCTOSITENIbHO; TE€Ma HCCIEAOBAaHUSA PACKPhITa, HO HMEIOTCS HEKOTOpble HETOYHOCTH B
U3JI0KEHUU MaTepualia; CTyJISHTOM MpPOAEMOHCTPHPOBAHO yMEHHE pabdoTaTh € HaydyHOU
JUTEepaTypoil U WHBIMM HMCTOYHUKAMU; paboTa odopmiieHa B COOTBETCTBUH C TPEOOBAaHUSIMU;
C/llaHa TMIPETO/aBaTeNli0 B yKa3aHHBIE CPOKM M OJHOKPATHO BO3BpAIlAlIaCh CTYACHTY JUIS
HE3HAYUTENbHOW T0pa0OTKH; B 3aKIFOYCHUH JaHbI BHIBOJIBI U PEKOMEH/IAIIMU; B 3alIUTHON peun
CTYZICHT KpaTKO M JIOTUYHO W3JI0KUJ OCHOBHBIE TE3UCH, HO WCIBITBIBA] HEKOTOPHIC
3aTpyAHEHUs NpU OTBETE€ Ha BONPOCHl ayauTopuH. COBOKYNHOCTh 3aIllUIaHUPOBAHHBIX
pe3yabTaTOB M COOTHECEHHBIX C HUMH HHIUKATOPOB JOCTH)KEHUS KOMIIETECHIIMHA COJEPKHUT
HECYILIECTBEHHbIE MpPOOEsbl. 3aKperuleHHble 3a pedepaToM KOMIETEeHLUH c()OpMUpOBaHBI Ha
6a30BoM ypoBHE. OlleHKa COCTaBIISAET O/ ... ... 00 ...... bannos.

Pedepat BbioNHEH HA MOPOTrOBOM YPOBHE, €CJIH CTYJEHTOM OCO3HAETCS aKTYaJIbHOCTh
TEMBI, KpaTKO c(pOPMYIHPOBaHBI LiEIb U 3a/1a4l padbOThl; pedepar BHIIOIHEH CAMOCTOSATENbHO;
TeMa UCCIEIOBaHMS PACKPBITA, HO OTCYTCTBYET JIOTUYECKAs MOCIIE0BATEIbHOCTD B CYXKICHHSIX;
HE BbIIEpKaH 00BEM pedepara; pabora ohopMiIeHa B COOTBETCTBHU C TPeOOBAHUSMH; CIaHA
MpernoaaBaTelio B yKa3aHHbIE CPOKH, HO HEOJIHOKPATHO BO3Bpalllajach CTYACHTY Al AOPaOOTKH;
B 3aKJIIOYCHUU JaHBI KpaTKUE BBIBOJBI; 3aIIuTa pedepara BeI3BaJIa y CTYACHTA 3aTPYAHCHUS B



YacTH apryMEHTAIlMM TOJYYCHHBIX BBIBOJIOB M YMEHHsI OTCTaMBaTh CBOK TOYKY 3pPCHHUSL.
COBOKYIMTHOCTh  3aIJITAHUPOBAHHBIX pPE3YJIbTATOB W COOTHECEHHBIX C HHUMH WHIAKATOPOB
JTOCTHKEHHUSI KOMITETEHIIMI COJEP>KUT CYyIIeCTBEHHbIE MpoOelnbl. 3akperuieHHbIe 3a pedepaToM
KOMIIETEHIINH C(HOPMHUPOBAHBI HAa MOPOrOoBOM ypoBHE. OIEHKa COCTaBISET om ...... 00 ...
bannos.

Pedepar cunraercs He BBIMOJHEHHBIM (HIKE IOPOTOBOTO YPOBHS), €CIIU CTYJCHTOM HE
OCO3HaHA AaKTYaJIbHOCTh TEMbI HCCIICIAOBaHUS, LENb M 3aJaud paboThl cHOpMyITHpOBaHBI
dbopManbHO; pedepaT BBINIOJHEH HE CAMOCTOSATEIBHO, COICPKHUT MPUHIMITHAILHBIC ONIUOKY;
TEMa WCCIICJIOBAaHUS HE PACKpbITa; HE BbIIEpKaH 00BEM pedepara; padora odopmieHa ¢
HApYIICHUSIMH TIPEABSBIIIEMBIX TPEOOBaHWI; HE ClaHa MPEMOAAaBATENI0 B YKa3aHHBIC CPOKW;
nopaboTka pedepara CTyJCHTOM HE MPHUBENA K €r0 KaYeCTBEHHOMY YIIYUIICHUIO; OTCYTCTBYIOT
BBIBOJIBI U peKkoMeHaanuu. COBOKYITHOCTh 3alUTAHUPOBAHHBIX PE3YJIbTATOB M COOTHECCHHBIX C
HUMH WHJIUKAaTOPOB JIOCTHIXKCHHS KOMIICTEHIIMIA COICPKUT MHOXKECTBCHHBIC CYIICCTBEHHBIC
npoOenbl. 3aKperieHHbIe 3a pedepaToM KoMIeTeHIH He copmupoBanbl. OleHKa COCTaBIISIET
MeHee ... bannos.

Pa3paboTunk KOpPpPEKTHUPYET KPUTCPUU OIEHKU pedepara, HCXOIs W3 CHEHU(UKH
JMCIATUTAHBL

L{BeTHOM mpudT yaamuTs!

3. Ixana oueHKH

Pedepar xak ¢opma Tekymero KOHTPOJIS MO JUCIHUIUIMHE CYHUTAETCS YCIEIIHO
BBINIOJIHEHHOM, €CJIM CyMMa IOJy4€HHbIX OalJIOB COCTABIISIET OT ... JI0 ... 0aJJIOB BKJIFOUMTEIIBHO.

MuHuManbHbI U MaKCUMaJbHBIA Oalibl YCTAHABIMBAIOTCS Pa3pabOTUMKOM B paboueit
nporpaMMe JUCIUTUINHBI ¥ IIEPEHOCATCS B acnopT pedepara.

L{BeTHOM IpU(T yAaTHTH!

B oOmieit omnenke mo JUCHUIUIMHE OalTbl 32 BBINOJHEHHE pedepara yYUTHIBAIOTCS B
COOTBETCTBUU C MpaBUJIIAMH OaNIbHO-PEHTHHIOBOM CHCTEMBI U TaOIUIEH COOTBETCTBUS OAILIOB,
TPAIMIIMOHHON OTleHKH 1 OykBeHHO# onleHku ECTS, ycranoBnenasiMu B HI'TY.

4. IlpumepHblii nepeyeHb TeM pedepaToB

Yucno TeM JODKHO  ObITh  JIOCTATOYHBIM _ JUISl  TOrQ, 4TOOBLI OLIEHUTH VDPOBEHb
chOPMUPOBAHHOCTH KOMIIETEHIIMN U COOTHECEHHBIX C HUMHU UHAUKATOPOB (Tabauia pasaena
1 ®OC 110 IUCIHHUIUIHHE).

LBeTHOI IpU(T U3 TEKCTA y1aIUTh!



