degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Pagnodusnueckas naboparopust
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: PannorexHuka 1 KOMIBIOTEPHBIE TEXHOJIOTUU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
5 (ocennwuii) - 3auer

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsbl: 0 yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: T.A. TopmaroB, acCUCTEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl pagriodIeKTPOHUKY U puKiIagHoi nHdopmarrku 14.04.2022



AHHOTANMA

Kypc «Pammopusnueckas naGoparopus» HampaBiIeH Ha NPAKTUYECKOE H3y4YEHHE pasfenoB IM(poBoi
00pabOTKM CUTHAJIOB, CBSI3aHHBIX C TUCKPETHU3ALUEH CHUTHAJIOB, JUCKPETHBIM BO BPEMEHH M JUCKPETHBIM
npeobpazoBanusiMu Pypbe, OCHOBAaMHU CIEKTPAIBLHOTO aHAIN3a IeTEPMUHUPOBAHHBIX CUTHAJIOB. AYTUTOPHBIE
3aJaHusl 10 Kypcy MpPOBOIATCS B BHUAE J1a0OpPaTOpHBIX paboT, OCYLIECTBISEMBIX C HCIOJIb30BaHHEM
muppoBoro  ocrpuuiorpada, KOMIBIOTEPHOTO — MOJICIMPOBAaHUS C  TIOMOIIbIO  OMONMOTEK  s3bIKa
nporpammupoBanus Python 3 nu6o makeroB npuknaaaeix nporpamm Octave 1 MATLAB.

Kypc Bkimouaer B cebsi mpoBefeHHE JIAOOPATOPHBIX JKCIEPHUMEHTOB C IMOCICAYIONIMM OOCYXKICHUEM,
0030pHBIX KOHCYJAbTAUMH 1O TeMaM J1abopaTOpHBIX padOT, KOMIIBPIOTEPHOE MOJECIMPOBAHUE, DPELICHHUE
THUIOBBIX U MPAKTUYECKUX 3a7ad.

1. lean u 3apa4n

Heas AucHUNIHHBI
Llemsto kypca «Pammodusmueckas aboparopusi» SBISETCS MPAKTHUECKUE W3YYCHUS Pa3/eiioB
uppoBoii 00pabOTKH CHUTHAIOB, OTHOCSIIMXCS K BOMPOCaM JUCKPETHU3AIMM W CIIEKTPAIBLHOTO
aHaJM3a.

3agaum AUCHUILUTHHBI
- M3yuyeHHE OCHOB IM(POBOrO CIEKTPAJIbHOTO aHadW3a C IPOBEIECHHEM KOMIIBIOTEPHOTO
mozenupoBanust ¢ nomombio MATLAB u 6ubmmorek Numpy, Scipy, Matplotlib, Astropy s3bika
nporpammupoBanus Python;
- IprOOpETeHNE HABBIKOB aHAJIN3a CUTHAJIOB C MOMOIIIBIO IU(POBOTO OocIHILIOTpada;
- OBJIAJICHHE aJITOPUTMAMHU pacueTa AUCKPETHOro mpeodpaszoBanust Pypobe;

- TIOJTy4YeHHEe HEOOXOIUMBbIX 0a30BBbIX 3HAHHMH JUIS JAajbHEHIIEro u3yd4eHHus U(POBOro CHEKTPaILHOTO
aHanu3a 1 uu(poBoi PUIBTPaLK CUTHAJIOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon 1 HanMeHOBaHNE KOMIIETEHIIUU MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
YK-2 Cnocoben onpenensite Kpyr 3a1a4d B VK-2.1 ®opMmynupyeT COBOKYNHOCTb B3aUMOCBSI3aHHBIX
paMKax MOCTaBJICHHOM LIeJIN U BBIOMpaTh 3aJa4 B paMKax  IIOCTaBIEHHOH 1meiau  paboThl,
ONITUMAJIbHBIE CLIOCOOBI UX PEIICHUs], UCXOAS U3 |00eCIeYMBAIOIINX ee JOCTHXCHHE. Omnpenenser

JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS  |OXKHUAaeMble pe3yJIbTaThl pelIeHHs TOCTaBIEHHBIX 3a7a4
PECYPCOB U OTpaHUYCHUI

YK-3 CnocoGeH ocymecTBIsSTh COLMATBHOE VYK-3.1 CmocobeHn  ycTaHaBiuBaTb  pasHble  BUJABI
B3aMMOJICHCTBHE U PEATN30BBIBATH CBOIO POJIb B |[KOMMYHHKALIUH (yuebnyto, Hay4HYIO, JIETIOBYIO,
KOMAaH/Ie HeopMansHYIO U 1Ip.)

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 337a4  |o0mactu (cdepe) mpodeccHoHaNBHOM NesITeThHOCTH

npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST OIIK-3.1 3Haer ocHOBHBIE TpaBwiIa OGOPMIICHHS HAYYHBIX
Hay4HbIC U (W) TEXHUUECKUE NMyOJIMKAIUi U HAyYHO-TEXHHUYECKOM TOKYMEHTAlluU, B TOM
(TexHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  [4HCJIE C WCIHOJB30BAHUEM IPHUKIAAHOTO IPOrPAMMHOIO
(my6nuKanym, MPOeKTHI) o0ecrneyeHus

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
3a7a4 npodeccHOHABHOM eI TeTbHOCTH

ARumnR ey sxvaxrwrrra masrrrrerraarsate vx L rerees \




UUPdUUll\y l‘ldy 1HU-1CAHNYICLURLUN 1 \l/lJll/l)
TEXHOJIOTUYECKON MH(POPMAIUK ATl peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIeI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0KA3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M MX
pelieHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX IS
mpoheCCUOHANIBHON ayTuTOpUU, B NMUCHMEHHOH M YCTHOW

dhopme

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON NpeAMETHOH 00IacTH

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHara3oHbl paboumx
[apaMeTpoOB MCIOIb3YEMOT0 HayYHOTO 000pyI0BaHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATh:

- yrmamenTanbHbIe OCHOBBI ITUPPOBOH 0OPAOOTKU CUTHAJIOB,

- IPUHIHMITB PYHKIIMOHUPOBAHUS IIU(POBOTO ocimiuiorpada u mudpoBOro CeKTpoaHAIN3aTopa.
YMETh:

- PacCUUTHIBATh XaPaKTEPUCTHKH UCCIEAYEMbIX IIPHOOPOB;

- BBITIOJTHATH 00Pa0OTKy U aHallu3 Pe3yJbTaToOB U3MEPEHUH;

- IPUMEHSATH MOJYYCHHBIC 3HAHUS JUIsl peIICHHS NPUKIAIHbIX 3a/1a4;

- IPOBOAUTH IKCIIEPHMEHTAIILHBIC HCCIICIOBAHUS HA COBPEMEHHBIX IIU(PPOBBIX MPUOOpaXx.
BIIAJICTh!

- HaBBIKAMH KOMITBIOTEPHOTO MOJICIMPOBAHUS CUTHAJIOB U MX CIIEKTPOB;
- MaTeMaTHYECKUM aIapaToM aHajIu3a HU(PPOBBIX CUCTEM H yCTPOICTB;
- HaBbIKAMH PabOThI ¢ COBPEMEHHBIMU TU(PPOBBIMU YCTPOHUCTBAMU 00PaOOTKH CUTHAJIOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 JluckpeTH3aius aHaJIOrOBbIX CUTHAJIOB 15 7
[uckperHoe BO BPEMEHU
) npeobpazoBaHue Dypoe (ABIID), 15 g
IMCKpeTHOe  mpeoOpasoBanne Dypse
(A1)
3 CnexrpalibHbI} aHaM3 15 30
JETePMHHUPOBAHHBIX CUTHAJIOB
4 Hudposoit ocuumiorpad B  pexume 15 30
aHaJM3aTopa CIeKTpa
Hroro yacos 60 75
IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.




4.2.

Coneprxanue JUCIUIUIAHBL (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 5 (Ocennuii)

1. IuckpeTusamus aHaAJIOTOBBIX CUTHAJIOB

Knaccudukanus curHaioB: aHajnoroBble, JUCKpEeTHbIE, 1UdpoBbie. [IpeodpazoBanne Pypre U ero
cBoiicTBa. CHEKTpPHl HUMITYJIbCHBIX M TEPHOIUYECKUX CUTHAIOB. CHEKTp JAUCKPETH30BAaHHOTO
curHana. Teopema KortenpbHHMKOBa BO BpeMeHHOW o6mactu. DPQeKT HalokKeHUs CIEKTPOB NpH
JTHMCKPETU3AIMN CHTHAJIOB.

2. MuckpeTtHoe BO BpeMeHu npeoOpazoBanne Oypre ([ABIID), muckperHoe mpeodpasoanne Dypre

(A1)

OrneHka CHEeKTpa CHTHalla MO MOCieAoBaredbHOCTH ero orcueToB. [IBIID: dopmynbl ananmza u
CHHTEe3a, OCHOBHBIEC cBoiicTBa. Popmbl 3anucu HAIID. Cpoiicta JIID. Marpuunas dopma AIID.
Anroput™m 6picTporo npeodpazoBanust @ypre (BI1D) ans Beruncienus AP, Ceszp mexay [BI1D
n JAII® mid mocnenoBaTeabHOCTEM OTCYETOB KOHEYHOW JUIMTEIBHOCTH W A NEPHOAWYECKHX
moclieioBarenbHOCTe orcueToB. MHTepnomsimonnas ¢opmyna BoccranosneHus JIBIID 1o
kodpdurmentam JI1D, wunrepnonsius JIBII® nobaBneHMeM HyIEBBIX OTCUETOB B CHTHAIL
YactotHass ocp [IID: cBa3p Mexnay HomepoM orcuera JII® u yactoToi B CIEKTpE
JUCKPETU30BAHHOIO CUTHAJIA.

Cemecrtp: 6 (Becennuit)

3. CHGKTpaJ’ILHLIﬁ aHaJIn3 JCTCPMUHHUPOBAHHBIX CUTHAJIOB

Bbruncnenne crekTpa AMCKPETH30BAaHHOTO CHUTHAlAa M OIEHKA CIEKTpa HCXOJHOTO CHUTHala C
nomotpio JI1D. DddexTsl pacTekanus creKkTpaabHbIX KOMIOHEHT («leakage») m yTeuku crekrpa
yepe3 OOKOBbIE JIETIECTKM OKHA. BiHMsHHME COCEOHMX CHEKTpalbHBIX KOMIOHEHT. Ilapasutnas
aMIUTUTYOHas MOIysiuMsa croekTpa. lIpumepsl OKOHHBIX (YHKUMA M WX XapaKTePUCTHKH:
MPSIMOYTOJIbHOE OKHO, OKHa baptierra, Xanna, XammuHra, binkmana, Kaitzepa, UeOrbleBa, OKHO C
wiockoi BepmuHOH. KpatkoBpemenHoe mnuckperHoe mnpeoOpazoBanue Dypoe (STFT): dhopmynst
aHaJM3a, pa3pelIeHue 0 BPEMEHHU U 110 4acTOTe, BBIOOP IapaMeTpoB.

4. ludposoii octmiuiorpad B pexuMe aHaIu3aropa CreKkTpa

Pabora c¢ umudpoBeiM ocmmuiorpadgoM B peXHME aHaiIM3aropa CHeKTpa. BpiOop dYacToTsl
nuckperusanuu, pasmepHoctd JI[ID, OKOHHOW QYHKIUM [ OCYIIECTBICHUS ITU(PPOBOTO
CHeKTpanbHOro aHanu3a. LllyMbl KBaHTOBaHUS N-Pa3psAHOTO aHAIOTO-UU(POBOTO IMpeoOpa3oBaTess
(ALII). HccnemoBanue CIEKTPOB TECTOBBIX CHTHAJOB (OTpe3ka CHHYCOW[IbI, KOHEUHOM
MOCJICA0BATEIBHOCTH MPSIMOYTOJIBHBIX HMIYJIBCOB) U MPOLECCOB CYOOUCKPETU3ALUH C ITOMOIIBIO
g poBoro ocuuuiorpada.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHbIe ayTUTOPUH JUIsl TIPOBEACHUS Ta00PATOPHBIX 3aHSATHIA, IPOEKTOP, KOMITBIOTEPHBIE KITACCHI C
JoCTynoM B ceTh «MHTEepHETY, ITndpoBbie ocimiuiorpadsl Signal-PV6s.

[Mporpammuoe obecnieuenue: quctpuOyTuB Anaconda juist si3pika nporpammupoBanus Python 3, maker
npuknaaaeix nporpamm MATLAB mu6o GNU Octave.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

1. OcHOBBI Teopur 1 pacuera UPPoBbIX GUIBTPOB, yueOHOE ocobue/B. I1. Bacunwes, 2. JI. Mypo, C.
M. Cmonbckuii ,-MockBa, MTH®PA-M, 2020



2. OCHOBBI TEOpUH U pacyeTa MUPPOBBIX PUILTPOB, INEKTPOHHAS BEPCHUS e4aTHON myOnukammuy / B.
I1. Bacunses, 3. JI. Mypo, C. M. Cmonsckuit. — Mocka, Uappa-M, 2020

JomnonHutenbsHas auTeparypa

1. [ludposas odbpadotka curnanos [Tekct] = Discrete-Time Signal Processing : [y4e0. mocobue st
By30B] / A. Onmenreiim, P. llladep ; nep. ¢ aart. noxg pexa. C. ®@. boeBa .— 3-e uzn., ucrp. — M. :
Texnocdepa, 2012 .— 1048 c.

2. OcHoBHI (PPOBOH 00paboTku curHaioB [Tekcer] : B 3 4. : yueb. mocodue s By30B / HO. PomaHtoK ;
M-Bo obpazoBanust 1 Hayku PD, Mock. ¢u3z.-TexH. uH-T (Toc. YH-T) .— 2-¢ u3/l., nepepad. — M. :
M®TH, 2007 .— Y. 1 : CpoiicTBa 1 npeodpa3zoBaHus AUCKPETHBIX CUTHAIOB. - 2007. - 332 c.

3. HuckperHoe npeodpazoBanue Oypre B UPPOBOM crieKTpaabHOM aHanu3e [ Tekct], yaeb. mocobue
st By30oB / FO. A. Pomanrok , M., MOTH, 2007

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. Bugeonekuuu Ha caiitte MOTU http://lectoriy.mipt.ru

Pomantok FO.A. «OcHoBbI dpoBoii 00paboTku curHanos» B 2014r.

Pomantok 0. A. «ludposas od6padorka curnanos» B 2015t

1. http://frtk.ru/forstudents/study/studyMaterials/DSP/.

2. FRTK.FIZTEH.RU (pa3nensl: crynenTam — yuéoa — nudpoBast 00paboTka CUTHAIOB).
3. http://zhurnal.ape.relarn.ru/articles/2002/187pdj

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[Tporpammuoe obecnieyenue:

nucTpuOyTHB Anaconda Juis si3pIka nporpaMmmupoBanus Python 3,
nakeT npukiaaabix mporpamm MATLAB 160 GNU Octave.
OmnaiiH-cepBHCHI AJIs1 KOMIBIOTEPHOTO MOJICIUPOBAHUS:

Google Colaboratory http://colab.research.google.com/.

Cuctembl IUCTAHIIMOHHOTO O0yYeHHS:

LMS Google Classroom (Cucrema yrnpapieHus 00ydeHUEM ),
Google Hangouts Meet (cepBuc BuIcOKOH(QEPEHIICBS3H).

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CamocrosiTenpHas paboTa BKIIOYAaET B ceOs UYTCHHWE PEKOMEHIOBAHHOW JIMTEPATyphbl, pELICHUE
TUIOBBIX 3a]a4, MOATOTOBKA OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, O3HAKOMIJIEHHE pECypcaMH CeTH
«/HTEpHET» O TeMaTuKe J1ad0paTOPHBIX PadoT.

JlabopaTopHbie paboOThI TIO MOACTUpPOBaHHIO Ha s3bikax Python 3 nmbo Matlab BemonHsIOTCS Ha
KOMIIBIOTEpaX ayJUTOpPHH, B CIy4ae JHCTAHIMOHHOTO OOYyYeHHsS PEKOMEHIYETCS HCIIOIb30BaHHE
onnaitH-cepucoB Google Colaboratory u MATLAB Online.

Jlns opranu3anuy ydyeOHOTO mpoliecca mpernoiaBaresieM MOXKET UCTIONB30BaThCsl CUCTEMa YIPABICHUS
obyuennem LMS Google Classroom, qoctym ocymiecTBisieTcs ¢ momompio Google akkayHTa B JOMEHE
@phystech.edu.

OOyuarommMcsi PEeKOMEHJIyeTCsl O3HAKOMHUTHCS C Y4YeOHBIMHM MarepuajaMu Ha caite Kadeapsl
http://kprf.mipt.ru/ (pasnenst «Marepuansi / JlaboparopHsie paboThD», «YueOHbIE Kypchl / JIuCKpeTHbIE
MpeoOpa3oBaHUsl CUTHAIOBY)



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa paarodIeKTPOHUKHY U PUKIIATHOW HH()OPMATHKN
KYpC: 3
KBaJupuKaAnus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
5 (ocennwuii) - 3auer

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: T.A. TopmaroB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
paMKax OCTaBJICHHOM LENH U BBIOMPATh 3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
OINITHMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JOCTHKEHHUE. Omnpenenser

JEHCTBYIOIIMX NPABOBBIX HOPM, HMEIOIIUXCS  |0KHUAAEMBIE PE3yJIBTaThl PEHIEHUS TOCTABIECHHBIX 3aa4d
PECYPCOB ¥ OTpaHUYEHUI

YK-3 Crnocoben ocyniecTBIsITh COIMANBEHOE VYK-3.1 CmocobeHn  ycTaHaBiuBaTh  pasHbie  BHJBI
B3aMMOJICHCTBHE U PEaTM30BbIBATH CBOIO POJIb B |KOMMYHHKALIUN (yuebnyto, Hay4HYIO, JIEJIOBYIO,
KOMaHj1e He(OopMalILHYIO U JIp.)

OIIK-2 Cnocoben ucnonb3oBars copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEJICTBA IIPH PeLIeHUH 3a1ad  |obnactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
Hay4HbIE U (WIN) TEXHUYECKUE MyOJIMKaUi U HAyYHO-TEXHUUYECKON TOKyMEHTAaluH, B TOM
(TexHONIOTNYECKUE, MTHHOBAL[MOHHBIC) OTYETHl  |YHCIIE C KCIIOIB30BAaHUEM MNPHUKIAJHOIO MPOrPaMMHOIO
(TmyOnuKanum, mMpoeKThI) obecrnieueHust

OIIK-4.1 Brmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHaln3a WHGOpMalWU MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM JeATeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IIPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETAMU C LIEJbIO NOJyUEHUsI, XpaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
000CHOBaHMS M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pelieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHANBHON ayTUTOPUH, B NHUCBMEHHOH M YCTHOU

dopme

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBbIC BHIBOJIBI
(3aKITrOUCHMS )

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh IMK-3.1 3naer npuHIOHMILEI PabOTHI M JHANa3oHbl pabounx
noaxozsiee 000py10BaHHEe, HHCTPYMEHTBI M |[TapaMETPOB HCIIOIB3YEMOT0 HayYHOTO 000pYy/IOBaHUS
METO/Ibl HCCIJICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MTPEIMETHOM 00JIacTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciumuinibl «Pagnodusudeckas tadbopaTopusy 00ydaromuics JOKEH:

3HATh:

- (pyrmameHTanbHBIE OCHOBBI TU(PPOBOH 0OPaOOTKU CUTHAJIOB,

- IPUHIUIIBI PYHKIIMOHUPOBaHUs I poBoro ocimiorpada v uppoBoro CeKTpoaHaIN3aTopa.
yMeThb:

- PaCCUUTHIBATH XAPAKTEPUCTUKH UCCIEAYEMbIX IIPHOOPOB;

- BBIIIOJHATH 00pabO0TKy M aHAJIN3 Pe3yJIbTaTOB U3MEPECHNUH;

- IPUMEHSATH MOIYYECHHBIC 3HAHUS [UIs PeIeHHS IPUKIAIHbIX 3a/1a4;

- IPOBOJIUTH IKCIIEPUMEHTAIbHBIC HCCIICOBAHUS Ha COBPEMEHHBIX U(PPOBBIX MPHOOpax.

BJIAA€Th:

- HaBBIKAMH KOMITBIOTEPHOTO MOJIETTMPOBAHNUS CUTHAJIOB U UX CIIEKTPOB;
- MaTeMaTHYECKUM allapaToM aHajau3a HU(PPOBBIX CUCTEM U yCTPOICTB;
- HaBbIKAaMH pabOTHI C COBPEMEHHBIMU HU(PPOBBIMU YCTPOHCTBAMU 0OPaOOTKU CUTHAJIOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




Texy1uii KOHTPOJIb IPOBOIUTCS IO UTOTaM BBIITOTHEHUS JabopaTopHbIX padot. Kaxnas maboparopnas
pabora BkIIto4aeT B ce0sl caady 3aJaHus K JOIYCKY, BHIIIOJIHEHUE U 3aLIUTY SKCIICPUMEHTA.

[lepeuenp 3ananunii (1TabopaTopHBIX PaboT).

1. InuckpeTn3anns aHaJIOTOBBIX CUTHAJIOB.

2. CrieKTpbl UMITYJIbCHBIX CUTHAJIOB.

3. duckpetHoe Bo Bpemenu npeodpazosanue Oypoe (IBIID) u nuckperHoe npeodpazosanue Oypoe
(AID).

4. CnexTpasbHbIi aHAN3 1eTEPMUHIPOBAHHBIX CUT'HAJIOB.

5. Pabota ¢ udpoBsiM ocumiuiorpadom B pekuMe aHaIu3aropa CrekTpa.

ITepeueHb TUMOBBIX (TPUMEPHBIX) BOIPOCOB ISl IPOBEACHUS TEKYIIETO KOHTPOJIS.

1. B uém 3akmouaercst 3pPeKT HaJI0KEeHHUs CIIEKTPOB MPH JUCKPETU3AI[MH CUTHATIOB?

2. B uém 3akmouaercs ycnoue HalikBucra mpaBHiIbHOW IUCKpeTH3alnuu curHanoB? KaxoBel

MOCIIE/ICTBUSL HAPYIICHUS JTOTO YCIOBHS TPH JUCKPETU3AlUH CHHYCOWAAJIbHBIX W TIOJOCOBBIX
curLanon?

3. B uém 3akmiodaercs METOI IUCKPETU3allid C HEJOCTaTOYHON BHIOOPKOW JUIsi CUTHAJOB C
LEJIOYHUCIEHHON 0JIOCOM?

4. B uém 3akirouaercs MeTON CyOJMCKpETH3alMy TOJIOCOBBIX CHTHaIOB? PaccMmorpers ciydvaid
HELEJI0YNCIEHHON MOJIOCHI.

5. UYro mnokasbiBaeT UUQpoBoi ocmmwuiorpad B pexuMe aHanmmuzaropa crekrpa? I[louemy B
CIIEKTPOrpaMMax OTCYTCTBYET IUCKPETHAs CTPYKTypa?

6. Kak 3aBucsat HaOnrofaeMble CIIEKTPHI OT KOTMYECTBA OTCUETOB, 3aUChIBaeMbIX B Oydep?
7. Juckpernoe npeodpazoanue ®ypoe (JII[1D) u ero ocobenHocTw.

8. CooterctBue Mexay 1D u HenpepuiBHBIM npeodpazoBanneM Dypbe.

10. CootBerctBue mexnay AIID u psnom Dypoe.

11. OcobGeHHOCTH CIEKTpaIbHOTO aHau3a merogom JII1D.

12. Inst wero mipu 1P ananuze ucmnonb3yrorcs oKHa?

13.0cobenHoCTH IPUMEHEHHST OKOH IIPH CIIEKTpaIbHOM aHaju3e metogom JII1D.
14.ITonsitre o OpicTpoM npeodpazoBanuu Dypbe.

15.Kax 3aBucsT HabmonaeMble CrieKTpsl OT pasMepHocTr BIID?

16.I1ony4nTs BbIpak€HUE AJIS CIEKTpa OTpe3ka cuHycouibl. Kak BiMseT JJIMTENbHOCTh OTpE3Ka Ha
CHEKTP CHHYCOUBI?

17.I1lony4nuTs BbIpa)K€HHE [UI1 CHEKTpa IEpUOAMUYECKON IIOCIEOBATEIBHOCTH  IPSAMOYTOJIbHBIX
UMIYIbCOB. M300pa3uTh aMIUIMTYAHBIA CIIEKTP TaKOW MociieaoBareinbHOCTH. Ha 3ToM ke ueprexe
n300pa3uTh CHEKTP JIOTMYECKH MHBEPTUPOBAHHOMN IOCIIEI0BATEILHOCTH.

18. Ilomyuyuth BBIpa’K€HME IJIsl CHEKTpa KOHEYHOH IOcCiIeoBaTelbHOCTH U3 N IpSIMOYrojbHBIX
UMIysbcoB. 300pa3uTh aMIUIMTYAHBIA CHEKTP TaKOH MMOCIE0BaTEIbHOCTH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. Knaccudukanus curHaiaoB: aHaJIOTOBbIE, TUCKPETHBIE U LIU(POBLIE.
2. TlpeobpazoBanue Dypre u ero cBoicCTBA.

3. CrhexkTpbl HMIYJIbCHBIX CUTHAJIOB: IPSAMOYIOJbHOIO, TPEYIOJIbHOIO M KOCHHYCOMJAJIbHOIO
UMITYJbCA.

4. CrhexTp nepruoauvecKy MOBTOPSAIOLUINXCS HMITYJIbCOB.

5. CHoexTpbl FTapMOHUYECKHX CUTHAJIOB.

6. JlenbTa-(QpyHKIHS U €€ CIEKTP.

7. Huckpernoe npeodpazosanue Oypoe (II1D) u ero coiicTsa.

8. CootBerctBre Mexay psgom Dypwe, npeodpazoBanreM Pypbe U TUCKPETHBIM MPeoOpa3zoBaHuEM
@ypse (AI1D).

9. IloHATHS UCKPETU3aIMK U KBAHTOBAHUS.

10. CriekTp AMCKPETU30BaHHOTO CUTHAJA.

11. Dddekr HaNOKEHHS CIIEKTPOB MPU TUCKPETU3ALINH.

12. Teopema KorenbHuKOBa 17151 CUTHANA C GUHUTHBIM CIIEKTPOM M BBIOOP YaCTOTHI TUCKPETH3ALIUH.



13. TuckperHoe Bo Bpemenu npeodpazopanue Dypwe (IBIID) u ero croticTra.

14, Ces3p [IBII® u [AII® g meprogwuecKuX TOCIEAOBaTENbHOCTEH OTCYETOB CHTHAlIa |
MOCJIEIOBATEIbHOCTEH KOHEUHON JUIMTENbHOCTH, MHTEPIOSNNS 100aBICHHEM HYJEBBIX OTCUETOB B
CHUTHAJL

15. OxHa B 1u(poBOM CHEKTPAIbHOM aHann3e, 3PQPEKT pacTeKaHUs CIIEKTPAIbHBIX KOMIIOHEHT U3-3a
OrpaHUYEHUS AJIUTEIbHOCTU CUTHAJIA.

16. nTepronanusa curHajia ¢ OrpaHMuEeHHOM CIIeKTpaIbHOU mojiocoi ¢ moMoribio JI1D.

17. DpdexT HanoKeHUs MPU MPOPESKUBAHUH JUCKPETHOTO CHTHATIA.

18. Anroputm beictporo npeobpazoBanust dypee (BI1D) mist adhdexrusroro Berancnenus A11D.

Kpurepun onennBanus

Onenka  "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIEeMy BCECTOPOHHUE,
CHUCTEMaTU3UPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Onenka "omm4HO (9)" BBICTAaBISETCS CTYACHTY, TOKAa3aBIIEMYy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI U YMEHHE YBEPEHHO MPUMEHATh X HA MPAKTUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U NMPpaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.

Onenka  "ommuno  (8)" BBICTABIISIETCSL  CTYAEHTY,  IIOKa3aBUIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.

Onenka "xopomo (7)" BeICTaBIsSIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuai, TPaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS HAa MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

'

Onenka "xopomro (6)" BBICTaBISIETCS CTYAEHTY, €CIM OH TBEPJAO 3HAET MarepHall, TpPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

Onenka "xopoio (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHATh NOIy4eHHbIE 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJMUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBOPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIM,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBneTBOpHUTENIbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEMYy (parMeHTapHBIM,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalbo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUIS JaJIbHEHIIero o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HEyHZOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OoJsbLIed YacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKax OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPHU PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeymoBnerBoputenabHO (1)" BbICTaBIA€TCS CTYHOCHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimne ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



Bo Bpems cmaum sabopaTopHBIX pabOT oOOydYarommecss MOTYT TIONb30BAaThCA pe3ybraTaMu
JKCIIEPUMEHTa, TIepEYHEM KOHTPOJIbHBIX BOIPOCOB, a TaKKe CIPaBOYHOM JIUTEPATypoil,
BEIYHCIIATEIIFHON TEXHUKOM.

HuddepennupoBanHbii  3a4€T MPOBOAUTCS B YCTHOW (opMe 1O pe3ylbTaraM BBIOJTHEHHS
nabopaTopHBIX padoT.



