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Ilepeuens komnemenyuil u UHOUKAMOPOG OOCMUNICEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN06 hopmMuposanus ¢ npoyecce 0C60eHUA
OUCUUNIUHBL

Komnerennus:
YK-1 CrocobeH oCyIecTBIATh MOUCK, KPUTUYECKUI aHAIM3 U CUHTE3 WH(POpPMAIUU, IPUMEHITh CUCTEMHBIA MOIXO/ Ul PEIICHHS MMOCTABICHHBIX
3a1a4
WHanuKaTopsl JOCTHXKEHUS KOMIIETEHIIHH:

VK-1.1 3naer meronuku noucka, cbopa 1 00paboTKHU HHPOPMALIMK; aKTyaJIbHbIE POCCUICKHE U 3apy0eXHble HCTOUHUKU UH(OpMaIK B chepe
poeCCHOHATTLHON AEATEIbHOCTH; METOJI CHCTEMHOT'O aHaJIN3a;

VK-1.2 YMeeT npuMeHsTh METOJIMKHU MTOMCKA, cOOpa U 00pabOTKH MH(POPMALIUU; OCYIIECTBIATh KPUTUUYECKUH aHAIM3 U CUHTE3 MH(pOpMaluy,
MOJTyYCHHOM 13 Pa3HbIX UCTOYHUKOB; IPUMEHSTH CHCTEMHBIHN ITOAXO/T ISl PEIICHHsI TOCTABICHHBIX 3a/1a4;

VK-1.3 Bnageer HaBblkaMu IOHMCKa, cOopa M 0OpaOOTKM, KPUTHYECKOTO aHAJIM3a M CUHTE3a MH(POPMALMHU; HUCIOJIb30BAHUS CHCTEMHOIO
MOJIX0/1a JJISl PEIICHHUS TIOCTABJICHHBIX 3324
Komnerenmus:
[IK- 4 CnocoGeH akKyMyJIMpoOBaTh OTEYECTBEHHBIA M 3apyO€KHBIA OIBIT, OCYIIECTBIIATH COOP M AHAIM3 HAy4HO-TEXHUYECKOH MH(OPMAIMU IIpH
MPEIIMPOCKTHOM 00CIIeIOBAHUN TEXHOJIOTHUYECKOTO Mpolecca (00beKTa yInpaBieHus), [UII KOTOPOro pa3padaThIBaeTCA MPOEKT aBTOMATU3HPOBAHHON
CHCTEMBbl YIIPaBJIEHUS] TEXHOJIOIMYECKHMMHU IPOLECCaMH, COCTaBJIATh OTUET O BBIIOJHEHHOM o0OcienoBaHMM oObekTa aBromaruzauuul. (I1K-14)
CTIOCOOHOCTBIO Y9acTBOBATh B Pa3padOTKe MEPONIPHUATHI IO TPOSKTHPOBAHUIO MIPOIIECCOB pa3pabOTKH U U3TOTOBJICHUS TPOAYKIIHH, CPEICTB U CHCTEM
aBTOMaTHU3allu1, KOHTPOJIS, IUArHOCTUKHU, UCIIBITAHUH, yIIpaBIeHHs TPOU3BOACTBOM, )KM3HEHHBIM IIUKJIOM MPOIYKIIUU U €€ KaUeCTBOM, UX BHEIPEHUS
WHanuKaTopsl JOCTIKEHHUSI KOMIIETECHITHH:

[TK-4.1 3HaeT OCHOBBI KJIaCCU(PUKAIMK U TOMCKA HAYYHO-TEXHUYECKOM M MaTeHTHOM MH(OpMaIK, CUCTEMHOTO aHaIu3a, MaTEMaTHYECKOT0 U
KOMITBIOTEPHOTO MOZEITHUPOBAHNS 00BEKTOB aBTOMATH3AIIUU M YIIPABICHUS |

[1K-4.2 YmeeT BBINONHATH pabOThl MO MOJECTUPOBAHUIO TEXHOJOIMYECKHX IMPOLECCOB, MPOM3BOJCTB, CPEACTB U CHCTEM aBTOMAaTH3allUH,
KOHTPOJIS, TUAarHOCTUKH, UCTIBITAHUNA U YIPABJICHUS IPOIIECCAMH, KU3HEHHBIM IIUKJIOM MPOIYKIIUU U €€ Ka4eCTBOM;

[1K-4.3 Brnageer HaBbIKaMU MPOBEACHUS UCCIIEIOBAaHUI aBTOMaTHU3UPYEMOro 00bEKTa U MOATOTOBKH TEXHUKO-IKOHOMHUYECKOT0 00OCHOBAHUS
CO3JIaHMsI aBTOMATH3UPOBAHHON CUCTEMBI YIPABICHHS TEXHOJOTHUECKUMH TPOIIECCaMH, TIOATOTOBKHA 0030pOB, aHHOTAILIMH, COCTaBIIEHUS pedepaTos,
HayYHbIX JOKJIAJ0B, MyOnukanuii, 1 6ubnuorpaduu no Hay4HO-MCCIIEOBATENbCKON paboTe ¢ yueToM TpeOoBaHN HH(POPMAITMOHHON 6€30aCHOCTH.

Hnouxamopul Imanwl hopmuposanusn ¢ npouecce 0c60eHUA OUCUUNTIUHDL
0oCcmudIceHus Jlekuuu Ilpakmuueckue Jlabopamopnsie Kypcoeoit npoexm Haumenosanue oyenounozo
KomnemeHyu 3anamus, 1a60pamopHslil 3anamus (paboma) cpedcmea
u nPaKmMuKym
VK-1.1 Tema I- Tema 8 He npedycmompenut Jlaé. paboma 1-2, 3-5 | He npedycmompensl | mecmuposanue, 1ao. paboma,
(ouno-3aou. ¢.) Konmp. paboma (3ao04. ¢h.)




YK-1.2

He npeoycmompenut

Jla6. paboma 1-2, 3-5
(ouno-3aou. ¢h.)

He npedycmompenut

mecmupoeanue, 1ao. paboma,
KoHmp. paboma (3ao04. ¢h.)

VYK-1.3

He npeoycmompenut

Jla6. paboma 1-2, 3-5
(ouno-3aou. ¢.)

He npedycmompenut

mecmupoeanue, 1ao. paboma,
KoHmp. paboma (3ao04. ¢h.)

[1IK-4.1

Tema 1- Tema 8

He npeoycmompenut

Ja6. paboma 1-2, 3-5
(ouno-3aou. ¢h.)

He npedycmompenut

mecmupoeanue, 1ao. paboma,
KoHmp. paboma (3ao04. ¢h.)

[IK-4.2

He npeoycmompenut

Jla6. paboma 1-2, 3-5
(ouno-3aou. ¢.)

He npedycmompenut

mecmupoeanue, 1ao. paboma,
KoHmp. paboma (3aou. ¢h.)

IIK-4.3

He npeoycmompenut

Jlab. paboma 1-2, 3-5
(ouno-3aou. ¢h.)

He npeoycmompenut

mecmuposanue, 1a0. paboma,
KoHmp. paboma (3ao4. ¢h.)




Ilepeuenv oyenounvix cpeocme no oucyunaune (Mo0yJji)

Texkymuii pedTHHT

OuyHo-3a04Has 3aoyHas
Jla6. pabora bamn JIa6. paGora Ban
Nel 12-18 Nel 15-20
No2 12-18 Ne2 15-20
No3 12-18 KonTponbras pabora 30-50
No4 12-18 TectupoBanue 0-10
No5 12-18
TectupoBanue 0-10
UTOI'O 60-100 UTOI'O 60-100




Illkana OUCHUBAHUA

Mudposoe | Boipaikenue B | CioBecHoe Kpurepum onieHkM HHIUKATOPOB NOCTHKeHUS NPU GopMe KOHTPOJIS:
BBIpa;KeHH e Oajax: BbIpa;KeHH e 3ayer
5 87-100 OrmmmyHo | OLeHKa «OTJIMYHO» BBICTABIACTCS CTYJCHTY, €CIIM TEOPETUYECKOS COJICpKAHME Kypca OCBOCHO IOJHOCTHIO, 0Oe3
(3auTeHo) |mpoOenoB; WCUEpIBIBAIONIE, IOCIENOBATEIFHO, YETKO W JIOTHYECKH CTPOMHO H3JaraeT marepual; CcBOOOIHO
CIpaBiseTCsl € 3aJadaMu, BONpPOCaMH M APYTMMH BHUAAMH IIPUMEHEHUS 3HAHMH; MCIOIB3YyeT B OTBETE
JOTIOJIHUTENIBHBIA MaTepuan Bce MPEAyCMOTPEHHbIE NMPOrpaMMOIl 3alaHMsl BBIIOIHEHBI, KAYeCTBO WX BBIIOJIHEHUS
OLICHEHO 4YHUCIOM OamioB, OJM3KMM K MaKCHMMalbHOMY; AaHAIM3UPYeT MOJYy4YCeHHBIE pe3ybTaThl; MPOSBISIET
CaMOCTOSITEIbHOCTh IPH BHIIIOJIHEHUH 33JaHUH
4 74 - 86 Xopomo  |OneHKa «XOpOIIO» BBICTABISAETCA CTYIEHTY, €CIM TEOPETHYECKOE COIAEP)KaHHE Kypca OCBOEHO IIOJHOCTBIO,
(3auTeHO) |[HEOOXOJMMBIE TNPAKTHYECKHE KOMIIETCHIIMM B OCHOBHOM C(QOPMHUPOBAHBI, BCE MPEIYyCMOTPEHHBIE MPOTrpaMMoin
06yquI/1;1 y‘Ie6Hble 3aJaHusl BBIIIOJTHCHBI, KaYC€CTBO HMX BBIIIOJIHCHHSA JOCTATOYHO BBICOKOC. CTYI[GHT TBEPAO 3HACT
MaTepHajl, FPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He IOMyCcKasl CYyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.
3 60 -73 VY noBnerBopu |OLEHKA «yIOBIETBOPUTEIBHO) BBICTABIAECTCS CTYIEHTY, €CIIM TEOPETUUYECKOE COACPHKAHUE Kypca OCBOCHO YaCTHYHO,
TEIBHO HO TpoOesbl HEe HOCAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO NPEAYCMOTPEHHBIX IPOrpaMMON 3aJaHuil
(3a‘ITeHO) BBIIIOJTHCHO, HO B HUX HMCIOTCA OH_[I/I6KI/I, IIpyu OTBCTC Ha MOCTaBJICHHBIN BOIIPOC CTYACHT OOMMYCKAa€T HETOYHOCTH,
HEJOCTaTOYHO MpaBUIIbHBIE (DOPMYIMPOBKH, HAOMIOAAIOTCS HApyLIeHHs JIOTMYECKOH MOCIeNOBAaTeIbHOCTH B
M370KEHUH TPOrPaMMHOT0 MaTepuaa.
2 Huxe 60 HeynosnerBop|OnieHKa «HEYIOBIETBOPUTENBHO) BBICTABISIETCA CTYJIEHTY, €CITM OH He 3HAaeT 3HAYMTEIbHOM YacTH MPOrPaMMHOTO
HUTCIIBHO Marepuajia, 101yCKacT Cyl€CTBCHHbIC OHH/I6KI/I, HCYBCPECHHO, C 6OJIBIHI/IMI/I 3aTPYAHCHUAMU BBITMIOJIHACT IMTPAKTHUICCKUC
(He3autreHo) |paboThl, HEOOXOAMMBIE MPAKTUYECKUE KOMIIETEHIMH HE CQOPMHUPOBAHbI, OOJBIIMHCTBO IPELYCMOTPEHHBIX

nporpaMMoii o0yueHHs: y4eOHBIX 3aJlaHMi HE BBIIIOJIHEHO, KA4eCTBO WX BBHIMOJNHEHHS OIEHEHO YWCIIOM O0allioB,
OJIM3KMM K MUHUMAJIbHOMY




KpaTkas xapakTepucTuka olleHOYHBIX CPeACTBA

Nen/m |HaumenoBanme |Kparkas  xapakrepuctuka oueHouyHoro|lIpencraBnenue
OLIEHOYHOI'0 CpeacTBa OLICHOYHOI'O
CpeJIcTBa cpencTBa B hoHze

1  |KoHTponbHas CpenctBo MOpOBEpPKH YMEHUW NpUMEHATH|KoMIiekT
pabora MIOJIYYEHHBIE 3HAHUS JJIs PEIICHUs 3aJa4|KOHTPOJIbHBIX
OIpPEEIIEHHOT 0 TUIIA 10 TEME UM Pa3zAeiy. [3adaHui o
BapHaHTaM
2 |3ammura CpenctBo, MO3BOJSAIONIEE OUEHUTh YMEHHE | TeMbl
7abopaToOpHOM  |M BJIAJIEHUE OOYYarolerocsi U3jiaraTh CyTh|J1a00paTOPHBIX
paboThI MOCTABIIEHHON 3aJayM, CaMOCTOSITENIBHO [padorT.
NPUMEHSITh CTaH/JapTHBIC METO/IbI
MIOCTABJIEHHON 3aJauM C HCIOJIb30BAaHUEM
UMeroIIecs nabopaTopHO 0a3bl,
MIPOBOJUTH aHaIN3 MIOJIY4€HHOTO
pe3ynbrara paboTbl. MOXET BBIIOJHATHCA
B WHIMBHUAYAJIEHOM TOPSIIKE WU TPYIIIOHN
00yJaronuxcs.
3 |Tecr Cucrema CTaHIAapTU3NPOBAHHBIX 3aJaHul,|POHA  TECTOBBIX
MO3BOJISIFOIIIAS aBTOMaTU3UPOBATH |3alaHU TUTSI

IpoLEeaypy H3MEpPEeHHUs YpOBHS 3HAHUU U
YMEHHUI 00y4aromerocs.

MPOBEIACHHUS
HUTOT'OBOI'O
TECTUPOBAHUS 10
TUCIUILINHE




MuHHCTEPCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKUil XUMUKO-TEXHOJIOTUYECKUNA UHCTUTYT ((prinain)
benepabHOrO rOCyAapCTBEHHOTO OIO/I)KETHOTO 00Pa30BaTEIBLHOTO YUPEXKICHUS
BBICIIETO 00Opa30oBaHuUs
«Ka3zaHCcKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxynvmem Ungopmayuonnvlx mexnonoui
Kagheopa Ungdhopmayuonnvix cucmem u mexnonoaut

Hanpasnenue noarorosku: 15.03.04 ApTomMaTH3aus TEXHOJOTHYECKUX MTPOIIECCOB U MPOU3BOJICTB
[Tpoduns: ABTOMAaTH3AIMS TEXHOIOTUICCKIX POIIECCOB U IPOU3BOJICTB (IO OTPACIISM)

VYyeOHBIM  IJIAHOM 1O  HANpPaBJICHUIO  MOATOTOBKHU 15.03.04  ABromarusaiusg
TEXHOJIOTHYECKUX TPOILIECCOB M TPOU3ZBOACTB JUIi OOYYAIOMIUXCS MPEAyCMOTPEHO MPOBEICHUE
nabopaTopHBIX 3aHATHI TT0 quciuIumHe «L{ndpoBbie METOIBI aHATH3AY.

JlaGopaTopHbIe 3aHATHS MO AUCUUIUIMHE MMPOBOAATCS B YUEOHBIX JlabopaTtopusix kadeapsl 6e3
UCIIOJIb30BAHUS CHIEUAIEHOTO 000pYyI0BaHHUS.

Ienp mpoBeneHust 1a00paTOPHBIX PabOT - MPAKTHUECKOE OCBOCHHE TEOPETHUECKUX IOJOMKEHUMN
JIEKLIMOHHOT'O MaTepuaa, a TakKe BbIpadOTKa CTYACHTaMU ONPEEIEHHBIX YMEHUIN 1 HaBBIKOB

KoMmmuiekT 1a6opaTopHbix pador
no qucnuruinHe «L{udpoBbie METOIbI aHATN3aY

JlabopaTopHas padora Nel (ouHo-3204Hass (popma o0ydeHHs)
Tema: «CnekTpajbHbIii AHAJU3 CUTHAJIOB.
3ananue:
1. U3yunth TeopeTuueckuii Marepuan (METOIMKY CHEKTPAIBHOTO aHajiu3a CUTHaoB).OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI, PE/jIaraéMble B METOAMYECKUX YKA3aHUSX.
2. BeIuMCIUTh CHEKTpaTbHBIE XapaKTEPUCTUKU CUTHAIOB paznuyHoi ¢opMel. [Ipu oreHke criekTpa
clenyeT MpelyCMOTPETh BO3MOKHOCTh NPEIBAPUTEIBLHOIO B3BEUIMBAHUSA BXOJHOTO CHUTHajla IMpHU
MOMOIIM PA3IUYHBIX BPEMEHHBIX OKOH. [IpoaHanu3upoBaTh HW3MEHEHWE CIEKTpa CHUTHAJIa B
3aBUCHMOCTH OT YacCTOThI AUCKpeTu3aluu. CpaBHUTH MOJTYYEHHBIE CIIEKTPBI.
3. OTpa3uTh pe3ynbTaThl B 1Ta00PATOPHOM OTYETE.

JlabopaTopHas padora Ne2 (ouHO-3204HasA (popma o0OydeHH )

Tema: «KoppeJsiuMOHHbIA aHAJIU3 CUTHAJIOB)
3aganue:
1. U3yuute TeopeTnueckuil marepuan (METOAMKY KOpPPENISILIMOHHOINO aHaiu3a U CBOMCTBa
KOPPEISIHOHHBIX (YHKINI).OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI, MPeIaracMble B METOINYECKUX
YKa3aHUsX.

2. IlpoBecTu KOppENALMOHHBIA aHANW3 CUTHANIOB pa3inuuHoil popmbl. [locTpouts rpaduxu
CUTHAJIOB U UX KOPPEISIUOHHBIX (DYHKIIUH.

3. CpaBHUTH MOTYYCHHBIE KOPPEIALIUOHHBIC ()YHKITUH.
4. OTpa3uTh pe3yabTaThl B JJAOOPATOPHOM OTYETE.

JlaGoparopHnasi padora Ne3 (Ne2 3aounast gopma 00yueHust)

Tema: «Anropurmbl ObICTPOro npeodpasosanus Pypoe»
3amanmue:



1. W3yunTh TEopeTHUecKui Mmarepuai (MPHUHLMIIOB MPSMOrO M OOpaTHOro IMpeodpa3zoBaHUs

®dypbe, B TOM YHCIIEC aJITOPUTMOB OBICTPOTO MpeoOpazoBanus Dypwe).

2.  Hcnonb3ys BII®, HaiiTi crieKTphl 3a1aHHBIX CUTHAJIOB. [locTpouTh rpaduku JaHHBIX CUTHAJIOB
U UX CIEKTPOB; HANTH aMIUIMTYAbl U YAacCTOThl HECYIIUX TFapMOHUK (HAUOOJbIINE 3HAYCHUS
CIIEKTPOB U COOTBETCTBYIOIIME UM YACTOThI); CPABHUTH BU/IbI IOJIYUEHHBIX CIIEKTPOB.

3. CrenaTtp BBIBOJ O TOM, KaKM€ M3 CUTHAJIOB Cly4dalHblE, IEPUOJNYECKUE, HENTEPUOIUUECKHE,
KaK 3TO BUJHO Ha MX YaCTOTHBIX XapaKTEPUCTHKaX (CIIEKTPax); a TaKKe BBIBOJ 10 IPOIEIAHHON
pabore.

4. OTpa3uTh pe3yibTaThl B TAOOPATOPHOM OTUETE.

5. OTpa3uthb pe3ynbTaThl B 1a00pPaTOPHOM OTYETE.

JlabGoparopHasi padora Ne4 (ouHo-3a04Has (popMa 00ydeHHU)
Tema: «Moayasinusi HUGPOBBLIX CHTHAJIOB M 1€MOYJIALMS».

N3yunuth crocoObl MOAYJIALMH W JASMOAYIAIUH IU(PPOBBIX CcUTHAIOB. [locTpouTh
rpauKu MOAYTUPOBAHHBIX CUTHAJIOB U CPaBHUTH uX. MccmenoBaTh BIUSHUE HECYIIEH
9aCTOTEI.

3ananue:

1. U3yunTh TeopeTnueckuii Marepuan (CIIOCOOBI MOAYJISLMH U JAEMOIYJISIIMH CHUTHAJIOB).
OTBeTUTH Ha KOHTPOJIbHBIE BOMPOCHI, MpeIaraeMble B METOJUYECKIX YKA3aHUSAX.

2. Hoctpouts TpaQUKH HCXOAHBIX U MOAYJIMPOBAHHBIX CUTHAJIOB IJIsi Pa3IMYHBIX
BUJIOB MOJYJSIIIMM M CpaBHUTh HuX. MccienoBars BIMSHME HECYIIEHM 4YacTOTHI HA
IIPOLIECC MOAYJIALUH.

3. [Toctpouth rpadvKu UCXOTHBIX M JEMOTYTUPOBAHHBIX CUTHAJIOB.

4. Otpa3uTh pe3yibTaThl B TaOOPATOPHOM OTYETE.

JlabopaTopHas padora NeS (ouHo-3204Has (popma o0ydeHHs)
Tema: «AHa/IU3 U IPpOeKTHPOBaHNEe HH(PPOBBIX QUIBLTPOBY.
3aganue:
1. U3yuuth Teopernyeckuil MmaTepuan (CpeacTBa sl MPOEKTUPOBaHUS (DUIBTPYIOIIMX LEnei,
BBIJICJIAIOLINX YaCTOTHBIE KOMITOHEHTBI CUTHAJIOB B TOM MJIM MHOW 4acTOTHOW o0nacti). OTBETUTH Ha
KOHTPOJIBHBIE BOIIPOCHI, IPEUIaraéMble B METOANYECKUX YKA3aHUSAX.
2. ITocTpouTh YacTOTHBIE XapaKTEPUCTUKH 33aJJaHHBIX IIU(PPOBHIX (PUIBTPOB.

3. UccnenoBaTh YaCTOTHBIE XapaKTEPUCTUKH 3aJJaHHBIX IU(PPOBBIX (PUIBTPOB.

4. OTpa3uTh pe3ynbTaThl B Ja0OPATOPHOM OTUETE.

JlabopaTopnasi pabora Nel (3aounasi popma 00yueHust)
Tema: «CnekTpajbHbIii 1 KOPPEJSIIIHOHHBIN AHAJM3bI CHTHAJIOBY.
3aganue:
1. V3yunTh TeopeTrnyeckuil Marepuan (METOAUKY CHEKTPAJIbHOIO M KOPPENSLHMOHHOIO aHaIN30B
CUTHAJIOB, CBOMICTBa KOPPEMSALHOHHBIX  (YyHKIMI).OTBETUTH HA KOHTPOJIbHBIE  BOINPOCHI,
[IpEeJIaraéMple B METOIMYECKUX YKA3aHUAX.
2. BBIUMCIIUTH CIIEKTpajibHbIE XapaKTEPUCTUKU CUTHAJIOB pa3inyHoi (opmel. Ilpu oneHke crnekrpa
cienyeT MpelyCMOTPETh BO3MOYKHOCTh IPEIBAPUTEIBHOIO B3BEUIMBAHUSA BXOJHOIO CHUTHajla IpH
IIOMOULIY pa3jIM4YHbIX BPEMEHHBIX OKOH. IIpoaHann3upoBaTh HM3MEHEHME CIEKTpa CUTHajla B
3aBHCHUMOCTH OT YaCTOTHI AUCKpeTu3auuu. CpaBHUThH MOTYYE€HHBIE CIIEKTPHI.
3.IlpoBecTr KOPPEISALMOHHBIN aHAJIN3 CUTHAIOB pa3nuyHoi popmel. [locTpouTs rpaduku curHaaoB
U X KOPPESIUOHHBIX GYHKIME. CpaBHUTH NOTy4YE€HHBIE KOPPEISIIMOHHBIE QYHKINU.
4. OTpa3uTh pe3ynbTaThl B JaOOPATOPHOM OTUETE.

Kpurtepun ounenkm: KonnuectBo 6amioB, KOTOpoe MOXXHO MOJYYHTh 3a JJaOOpaTOpHYIO palory,



MPEJICTABICHO B Ta0.

Texkymmii peiTHHT

Ounas 3aoyHas
JIa6. pabora Ban JIa6. pabota Bbamn
Nel 12-18 Nel 15-20
No2 12-18 No2 15-20
Ne3 12-18
N4 12-18
Ne5 12-18
HUTOI'O 60-90 HUTOI'O 30-40




MunmcTepcTBO HayKu U BhICHIET0 0Opa3oBanus Poccuiickoit deaeparnuun
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUNA HHCTUTYT ((pusman)
(benepanbHOro rocy1apCTBEHHOIO OIOKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

Daxynremem Unpopmayuonnvlx mexnoao2uil
Kageopa HUnpopmayuonuwix cucmem u mexnonocuti

Hanpasnenue noarorosku: 15.03.04 ApTomMaTu3aus TEXHOJOTHYECKUX MTPOIIECCOB U MPOU3BOJICTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTUICCKIX IPOIIECCOB U TPOU3BOJICTB (IO OTPACIISM)

KommnuiekT 3aianuii 1)1 KOHTPOJILHO padoThI
o nucruiuimae «[{udpoBeie MeTOIBI aHATH3AY

Tema: Jluckperusanusi 1 KBAHTOBaHMe.
3amanmne:
Bapuant Ne 1
1. IlpomsBecTH AMCKpETH3ALMIO JAETEPMUHUPOBAHHOM nepuoaAndeckor  QyHKIUH

A . A . .
f(= > + Asin Qf + > sin2Q)f, MONB3ysCh TeopeMor orcueToB. OnpeAenuTh 3HaYeHUs (YHKIUU

JUISL TIATH MOMEHTOB BBIOOPOK M TIOCPEAMHE MEK/TY TIEPBBIM U BTOPBIM OTCYETOM.
2. HanpsxkeHue BBIXOJHOIO YCTpOMCTBA M3MeHsierca B mHTepBanex . = 0.1B, xpax = 7B.

KaxoB fomkeH ObITh MHTEpPBaI KBAHTOBAHMs, YTOOBI MPUBEICHHAs OMIMOKA HE MpeBbIlIana 3HAYCHUS
0,01?
3. HenpepbsiBHOE cooOleHHe KBaHTOBAaHO MO ypoBHIO o mmarom kBaHtoBanus 0,1 B. Kakos
MUHUMAJIbHBIA MHTEPBAT BPEMEHH IO KpuUTepuio TeMHUKOBA, €CIM MPOM3BOJHAS HEMPEPHIBHOM
GbyHKIMM IMeeT MakcuMalibHoe 3HaueHue 10 B?

4. Onpenenuth Ha OCHOBE Kputepus JKere3HOBa YHCIO HEKOPPEIUPOBAHHBIX AJIEMEHTOB,
COZIEPIKAILMXCs B CUTHAJIE, €CIIM OH CyliecTByeT B uHTepBane 1. = 0.0036 c, a uHTEpBan KOppenAUu

0= 0.03 Mc.

Bapuant Ne 2
1. IlpencraButs psgoM KorenbHUKOBA MUI000pa3HOE HAMPSHKEHHUE, KOTOPOE, Oyyun BBIPAXKEHO
psanom Oypbe umeer BUI

Al . 1 . 1. 1 . 1.
f(= —(stt ——sin2Q¢ + —sin 3Q% — —sin 4% + —sin 5Qf — ... |.
7 2 3 4 5
CHGKTp 9TOr'0 KOJ'IG6aHI/I$[ CUUTATh OIrPaHUYCHHBIM ITATHIO TAPpMOHUKAMMU.
2. Uucno ypoBHEl KBaHTOBaHMs TiepeaBaeMoro curHaia 62. MuHuManbHoe 3HaueHHe ()yHKIMH

x . =0.3B. Unarepsan kBantoBanus Ax = 0.15 B. Onpenenuts, kakoBa NpUBEJCHHAs OMMOKAa U

MaKCHUMaJIbHOE 3HaU€HHe CUTHAA.
3. Curman umrensHOCTBIO T, =0.015¢ Moxno mnpencraBute 300  oTcueramwy,
HEKOPPEIUPOBaHHBIMU MeXAy coOoil. KakoB Oymer MHTEpBajd KOppeNsSLUHd Ha OCHOBE KPHUTEpHS
Kenesznona?
4. Oyaxips X(t)coAEpKUT TapMOHMYECKYIO COCTABILIIOIIYIO HAMBBICIIEH YacTOTHI Fmax =100T1.

OnpeaenuTh Yyepe3 Kakue MPOMEKYTKH CIIeyeT OpaTh OTCYSTHI U KOJMYECTBO OTCUCTOB, €CITU CUTHAI
mrutced 300 mc.
Bapuanrt Ne 3



1. IlpomsBecTH AMCKPETU3ALNIO JETEPMUHUPOBAHHOM NEpUOINYECKOi  (yHKIIMU
4h( . 1 . 1.
x(t)=—/|sinw t+—sin3w,. t+—sinS5w,.t |, MOIB3YACH TEOpeMOi 0TcueToB. ONpeaeauTh 3HAYCHUS
P 0 3 0 5 0
(GYHKIMU 711 9eThIPEX MOMEHTOB BEIOOPOK.
2. B aboneHTckoii TeneOHHOW CBSI3U AJISl COXpPAHEHHS] €CTECTBEHHOCTH PEYM BBIOMPAIOT
nosiocy yactoT okoiio 3400 ', C kakoi AMCKPETHOCThIO BOCCTAaHABIMBAETCS 3BYKOBas repegava?
3. HempepbiBHOE cOOOITICHHE KBAaHTOBAHO 1O ypoBHIO o mmarom kBaHToBanus 0,1 B. Kakos
MUHUMAJIbHBIA MHTEPBAT BPEMEHM IO Kpurepuio TeMHUKOBA, €Ciau MpPOU3BOJHAS HEMPEPHIBHOM
(GyHKIIUY BMeeT MakcuMasibHoe 3HaueHue 10 B?
4. MunuManbHoe 3HaueHue curHaina 100 B, unrepBan kxBaHTOBaHus 1 B, mpuBeneHHas
omunbOka kBaHToBaHus 0.01. HaliTu MakcumanbHOE 3HAU€HHWE CHUTHAIa U YUCIO YpOBHEH
KBAaHTOBAHUA.

Bapuant Ne 4
1. IlpomsBecTH AMCKPETU3ALUIO JETEPMUHUPOBAHHOM NEPUOINIECKON  (yHKIIMU
2h( . 1. 1. .
x(t) =—/ sin a)ot ——sin 2a)0t +—sin Sa)ot , MOJIb3YyACh TeopeMor oTcyeToB. OnpenenuTsb
T 2 3

3HaYeHUs QYHKLIMHU JJIS [I9TH MOMEHTOB BBIOOPOK.
2. HampsbkeHne BBIXOTHOIO YCTPOWCTBA M3MEHAETCS B MHTEpBane X . =58, xpmax = S0B.

KaxoB fomkeH ObITh MHTEpPBaI KBAHTOBAaHMs, YTOOBI MPUBEICHHAs OUIMOKA HE MpeBbIllIana 3HAYCHUS
0,01?
3. Oyaxps X(t)comepKUT TAPMOHMYECKYIO COCTABJISIIOILYIO HAMBBICIICH YacTOTHI Fmax =50Tm.

Onpenenute Yepe3 Kakue MPOMEKYTKHU CIIeIyeT OpaTh OTCUETHI M KOJUYECTBO OTCUETOB, €CIIU CUTHAI
nnTes S c.

4. Ornpenenuth 10 KpuTepuro JKene3HoBa YMCIo HEKOPPEITUPOBAHHBIX SJIEMEHTOB, COACPKAIIUXCS
B CUTHAJIE, €CIIM OH CyIlecTBYeT B uHTepBane 1. =0.005 ¢, a uHTEepBas KOppeIsanuu 0= 0.01™mc.

Bapuanr Ne 5
1. HacToTHBIE CHEKTPbI AATYMKOB HENPEPBIBHBIX 3JIEKTPUUECKUX BEIMUYMH orpaHuyensl 10 I'.
Onpenenuts Nepuoj ONpoca JaTYMKOB MPU MHOTOKaHAJIbHOM mnepenade MH(OpMaIMU U KOJIMYECTBO
JATYUKOB, €CIIH JUTUTEIBHOCTh MH(OPMALIMOHHOTO UMITyJIbca cocTaBiseT 10 mc.
2. Ha ckonbKo Ha/l0 U3MEHUTh UHTEPBAJl KBAHTOBAHUS, YTOOBI YMEHBIIUTH IIIyM KBAHTOBAHUS
or 0,25 no 0.125? Ha ckombKO BO3pacTeT NPHU 3TOM KOJIMYECTBO MHTEPBAJIOB KBAHTOBAHUS IIPU

OJHOM U TOM XKE€ JHUAITa30HC UIBMCHCHHA CUT'HAJIa X -x . =5B?
max min

3. Curman  mmrensHoCTBIO T, =0.025¢c mMoxHO mpencrasute 200  orcueramwy,

HEKOpPEeIMPOBaHHBIMU MEX Iy coOoii. KakoB OyneT nHTepBan koppesnsun rno kputeputo JKeneznona?
4. IlpousBecTH MAMCKPETHU3ALMIO JE€TEPMUHHUPOBAHHOMN NEePUOANYECKON  (PYHKINH

h h . h . .
x(t) = 2 + 4 sin 20t + 2 sin4@f, TOJB3YACH TEOPEMOH OTCYETOB. OnpenenuTs 3HaUeHUs (QYHKIUU

AJIsL 9€ThIPEX MOMCHTOB BLI60pOI(.

Bapuant Ne 6
1. TlpousBecT IUCKPETH3ALMIO JETEPMHUHUPOBAHHOMN MePUOANYECKON  (YHKIIUU
B . 1. 1. l . .
x(t)=—|sinw t+—sin3w t+—sinSw t+—sin7w.t |, MOJIb3YSICh  TEOPEMOM  OTCUETOB.

T 0 3 0 5 0 4 0
Omnpenenuth 3HaUeHUST QYHKIIAW IS TISITH MOMEHTOB BBIOOPOK.

2. B nokaibHOW BBIYUCIMTENLHOM CETH, MOCTPOCHHOW Ha BHUTOW Mape, IIMPUHA MOJIOCHI
4acTOT KOTopoil cocraBisier | MI'm, ¢ Kakoil AMCKPETHOCTBbIO OepyT OTcueThl Npu LU(pPOBOH
nepeaayde CUrHaiaoB?

3. HempepbiBHOE cOOOITIEHHE KBAaHTOBAHO 1O ypoBHIO O Imarom kBaHToBanus 0,2 B. Kakos
MUHUMAJIbHBIA MHTEPBAT BPEMEHM MO KpuUrepuio TeMHHKOBA, €ciau MpOM3BOJHAS HEMPEPHIBHOM



GyHKIMT UMeeT MakcuMalbHoe 3HadeHue 100 B?

4. MunumansHoe 3HaueHue curHaia 20 B, wunTepBan kBantoBanus 0.1 B, npuBeneHnas
omunbOka kBaHToBaHus 0.01. HaiiTh MakcumanbHOE 3HAUYE€HHWE CHTHAJIA W YUCIO YPOBHEH
KBaHTOBaHUSI.

Bapuanr Ne 7
1. IIpencraButh psigom KoTenmsHUKOBA CUTHAN, pa3sIoKeHHE KOTOpOro B psag Dypbe umeeT BU:
3C( . | I . | I . |
f(t) =—| sin Qt ——sin 2Q¢ + —sin 3Q2 — —sin 40t + —sin 50 —.—sin 7O +.. |.
2 2 3 4 5 7

Crektp 3TOro KosilebaHus CYUTaTh OrPaHUYEHHBIM CEMbIO FAPMOHUKAMU.
2. Yucno ypoBHE# KBaHTOBaHUs repenaBaeMoro curnana 50. MunnMaibHoe 3HaueHHe (QyHKIN

x_.  =0.2 B. UatepBan kBantoBanus Ax = 0.08 B. Onpenenuts, KakoBa MpHUBEJACHHAS OIIMOKA H

MaKCHMaJIbHOE 3HAYEHUE CUTHAJIA.
3. Curnan mmrenbHOCTIO 1. =3¢ MOkHO npencTaButh 500 oTcueramMu, HEKOPPEIUPOBAHHBIMU

Mex Ty coboil. KakoB OynieT nHTepBa KOppessluu Ha OcHOBe KpuTepus JKene3sHoBa?
4. Oyaxms X(t)comepyKUT TapMOHMYECKYIO COCTABILIFOIIYIO HAWBBICIICH YacTOTHI Fmax =500Tm.

Ornpenenuth yepe3 Kakue MPOMEKYTKH CIeAyeT OpaTh OTCUYETHI U KOJIMYECTBO OTCUETOB, €CIIM CUTHAI
nnutesa 500 mc.
Bapuant Ne 8
1. IlpencraButk psimom KoTenbHUKOBA CHTHAT, pa3ioKeHHe KOTOPOro B psii Oypbe uMeeT BUJ:

1
fiy==
2

CriexTp 3TOr0 KOJIe0aHus CYUTaTh OTPAaHUYEHHBIM TPEMsI TAPMOHHUKAMHU.
2. Ha ckonpKO HaJi0 MI3MEHUTh WHTEPBAJ KBAHTOBAHUSA, YTOOBI YMEHBIIUTH IITyM KBAaHTOBaHUS
ot 0,025 1o 0.0125? Ha ckoyibkO BO3pacTeT MPpU 3TOM KOJIMYECTBO YPOBHEH KBAHTOBAHUS IPU OJHOM
M TOM K€ IHAla3OHe H3MEHEHHs CUIHaIa. X =X . = 5B?

+ coaQt +%cos 201 + ésin?aQt + %sin4Qt +...

3. HemnpepsiBHOE coO0ILIEHHE, COAEp)KAlee B CHEKTPE MAaKCUMAIbHYIO T'apMOHHYECKYIO
cocraBistoiyto ¢ yacrotoi 150 I'u, gmurest 10 ¢. CkoJIBKUMM OTCUETaMM MOKHO BOCCTAHOBHUTH 3TO
cooO1eHue?

4. OnpenennTs 1o KputepHio JKene3HoBa Ynuciio HEKOPPENUPOBAaHHBIX IEMEHTOB, COACPIKAILIUXCS
B CUTHAJIE, €CIIM OH CyIleCTBYeT B uHTepBane 1. = 0.004 ¢, a uHTEpBa) KOppEIALUU = 0.02 mc.

Bapuant Ne 9
1. IlpeacraButs psaom KotenpHUKOBA CHTHAM, pa3ioKeHHE KOTOPOro B psaa Pypbe UMeeT BUA:
4h 1 1
f(t)=—| cosQt +—cos3Qt+—cos5Qt +..|
72 9 25

Cnektp 3TOro KosilebaHusl CYUTaTh OrPaHUYEHHBIM CEMbIO FTAPMOHUKAMHU.
2. Yucno ypoBHEW KBaHTOBaHUS neperaBaeMoro curuana 30. MunnmansHoe 3Ha4eHne QyHKIH

x_. =2 B. NurepBan kBantoBaHusAx =0.1B. Onpenenutb, kKakoBa NpHUBEIEHHAs OMIMOKAa U

MaKCHUMaJbHOE 3HaU€HHe CUTHAIA.
3. Curnan JymMTeNnbHOCTBIO 4 ¢ MOXHO nipenicTaBuTh 400 oTcueTaMu, HEKOPPETMPOBaHHBIMU MEXKITY
coboii. KakoB OyzeT mHTEpBasl KOppEIAIMHY Ha OCHOBE Kputepus JKeneznosa?

4. Oyaxims X(t)comepyKUT TapMOHUYECKYIO COCTABILIFOIIYIO HAWBBICIICH YacTOTHI Fmax =300 I'm.

OrnpenenuTb, Yepe3 Kakue MPOMEXKYTKH CIeAyeT OpaTh OTCUETHI, U KOJMYECTBO OTCYETOB, €CIIA CUTHAI
JJIATCA 5 C.
Bapuant Ne 10
1. IlpousBecTH IUCKPETU3ALHUIO JE€TEPMUHUPOBAHHOU MEPUOANYECKON  (PYHKIIHH



1 2 .7 =« 2 .3z kY4 2 . 57 RY4 .
f()=—+—sin—cos—t+—sin—cos— 1 +—sin—cos—1 +..., MOJIB3YSICH  TEOPEMOit
T 5 5 3z 5 5 St 5 5
orcueroB. OnpenenuTh 3HaYeHHsT PYHKIIUH 1T YEThIPEX MOMEHTOB BBHIOOPOK.

2. Hampsbkenue BBIXOJHOIO YCTPOWCTBA M3MeEHAETCs B MHTepBane X . =1B, xmax =10 B.

KaxoB fomkeH ObITh MHTEPBAT KBAHTOBAHMS, YTOOBI MPUBEICHHAS OIMIMOKA HE MpEBbIIana 3HAYCHUS
0,027
3. HempepbiBHOE cOOOIIEHHE KBAaHTOBAaHO IO YpoBHIO O miaroM kBantoBanusi 0,1 B. KakoB mar
JUCKpETH3alli MO0 KpuTepuro TeMHUKOBa, €CIIM MpPOU3BOJHAs HENpPEphIBHOW (PYHKIMU UMEET
MakcumanbHoe 3HaueHue 20 B?

4. Ompenenuth Ha OCHOBE Kpurepusi Kene3HOBa 4YMCIO HEKOPPEIUPOBAHHBIX AIIEMEHTOB,
COJICpIKaIIMXCsl B cUTHalle, eciiu OH cymiecTByeT B uHTepBaie 0.0001 c, a uHTepBasl KOppeAluu

70 = 0.02 Mc.

Bapuant Ne 11

1. IlpouwsBecTH IHUCKPETH3AIUIO JETEPMHUHUPOBAHHOM MePUOANYECKON  (DYHKITUH

84 2r 1 32x 1 52rx
f(t) =——(cos—1t+—scos t+ cos t

. T 9 T 215 T
Onpenenuts 3Ha4eHNs QYHKIMU AJI IECTU MOMEHTOB BBIOOPOK.

2. MunumaibHoe 3Hauenue curdana 0.5 B, makcumanbHoe 3Hadenue 100 B. Onpenenuts ynciio
YpOBHEW KBAHTOBAHMS, IIar KBAHTOBAHUSI CUTHAJ U TUCIIEPCUIO OITMOKM KBAaHTOBAHUS, TPH KOTOPBIX
npuBeeHHas omuoOka He npesbiaer 0.001.

3. Curnan mmrensHOCTHIO 0.003 ¢ MoxkHO mipezctaButh 300 orcueramu. KakoB Oymer mHTEpBa
JTUCKpeTHU3aIlui Ha OCHOBE TeopeMbl KoTeapHnkoBa?

4. Kakum Oyzer mar IUCKpEeTU3aliyd aHAJIOrOBOTO CHUTHAJNIA MO KpUTEeputo TeMHHKOBA, €CiH
mar KkBaHtoBanus 3 B, a MakcuMalibHOE 3HaY€HUE TPOU3BOAHON curHaia 30?7

Bapuant Ne 12
1. Ilpowm3BecTH IUCKPETHU3AIUIO JIETEPMHUHUPOBAHHOM MEePUOANYECKON  (PYHKIIHH

24 . 2n 1 . 2« . 37
f(t)=—(6In—1t-—sin2—1t+—sin2—+¢—...), MOJB3YICh TeOpeMoil oTcueToB. ONpenenuTh
74 T

2 T 3 T
3HaYeHUs (QYHKIMU A1 TPEX MOMEHTOB BBIOOPOK.

2. Iar kBantoBanus cursana 10 B, mpuBenennas ommobka kBa"ToBanus (.02, MakcuMalibHOE
3HaueHue curdana 250 B. OnpenenuTs MUHUMAIBHOE 3HAYEHUE CUTHANIA, YUCIIO YPOBHEN KBAaHTOBAaHUS
Y TUCTIEPCHUIO OLIMOKN KBAHTOBAHMS.

3. Curnan pamurenbHOCTbIO 20 MCc MOKHO npencTaBuTh 200 oTcueTaMu, HEKOPPEIMPOBAHHBIMU
Mexay coboil. Kakos Oyner nHTepBan Koppesiiuu Ha ocHoBe Kputepust XKenesHosa?

4. Yemy paBeH Iar AUCKPETU3AlMM aHAJIOTOBOIO CUTHAJA JUIMTEIBHOCTBIO 4 C, €CIU OH
Mo3KeT ObITh BoccTaHOBIIEH 100 oTcueramu ?

Bapuant Ne 13

+...), MOJB3YSACh  TEOPEMOM  OTCUETOB.

1. IlpousBecT IHCKPETH3ALUIO JIE€TEPMUHUPOBAHHOU NEepPUOANYECKON  (PYHKIIMH

A 2A . 2n 2A . 2x¢ 3 2A . 37 RY/4 .

f(t)=—+—sin—cos—t+—sin—cos2—+¢+—sin—cos2—+*+..., TOJB3YICh TEOPEMOI
T 4 T 2 4 T RY/4 4 T

orcueToB. OnpenenuTs 3Ha4eHus] PYHKIMU JUIS YEThIPEX MOMEHTOB BBIOOPOK U MOCEPEIMHE MEKIY
BTOPBIM U TPETHUM .OTCUETAMH.

2. Yucno ypoBHeM KBaHTOBaHUS cUrHaia 20, MUHMMaJbHOE 3Hauenne curHaia 10 B, makcumanbHoe
3Hauenne 200 B. OnpenenuTs npuBeIeHHYIO ONIMOKY KBAHTOBAHUS U IIar KBAHTOBAHUS CUTHAJIA.

3. Curnan mmrensHocThio 0.01 ¢ MoxHO npenctaButh 100 orcueramu. KakoB Oyner uHTEpBa
JUCKpETH3alui Ha OCHOBE TeopeMbl KoTenpHukoBa?

4. YeMy paBeH IIar KBAaHTOBAaHUS CHUTHAJA, €CJIM €ro Llar JUCKPETU3alUu 0 KPUTEPUIO
Temuunkona 0.05 ¢, a MakCUMalbHOE 3HaY€HHE MPOU3BOIHON 107

Bapuant Ne 14



1. IlpomsBecTH AMCKPETU3ALNIO JETEPMUHUPOBAHHOM NEpUOINYECKOi  (yHKIIMU

2A 2 1 1 5
f()= % +—(cos il t——cos2 o t+—cos2 —ﬂt —..), MOJIb3YSICh ~ TEOPEMOM  OTCYETOB.

V4 T 3 T 5 T
OnpenenuTs 3HaueHMs QYHKLIUH Ul IECTH MOMEHTOB BBIOOPOK.
2. Ha ckonpko HEOOXOIMMO HW3MEHHUTh 4YHCIO YPOBHEH KBAHTOBAHHS CHUTHANA, YTOOBI
MIPUBEICHHAS OIMOKa KBaHTOBaHMS yMeHbIIachk ot 0.02 1o 0.01?
3. Curnan gmrensHocteio 0.003 ¢ moxHO npencraButh 300 orcueramu, KOppEIMpOBaHHBIMU
Mex 1y coboil. KakoB Oynier nHTepBas Koppessaluu Ha OcHOBe KpuTepus JKene3Hoa?

4. Oyaxims X(t)coAepKUT TapMOHMYECKYIO COCTABILIIOIIYIO HAWBBICIICH YacTOTHI Fmax =400Tm.

Omnpenenurp, ¢ KaKUM IIaroM clielyeT OpaTh OTCUETHI, U KOJMYECTBO OTCYETOB, €CIIM CUTHAJ JAJUTCA 2
c.
Bapuant Ne 15

1. TlpomsBecTH IUCKPETH3AIMIO JICTEPMHHHUPOBAHHOMN MEPUOINYECKON  (DYHKIMH
2A 1 1 1
f(t)=—0 (in2x f1 t-—sin2rx 2f1 t+—sin2x 3f1 t-—sin2rx 4f1 t+..), MOJIb3YACh  TEOPEMOK
T 2 3 4

otcueToB. OnpenenuTs 3HaYCHHUS (YHKIMH 1T CEMU MOMEHTOB BBIOOPOK.

2. MakcumanbHoe 3Hauenue curHaina 500 B, yucio ypoBHeit kBanToBanus 50, miar KBAHTOBAHMS
5 B. Onpenenutb MUHUMaIbHOE 3HAYEHUE CUTHAJIA U MIPUBEACHHYIO OIIMOKY KBAHTOBaHUS.

3. Curnan mmtensHocThi0 20 Mc MokHO TipezctaButh 200 orcueramu. KakoB Oyner mHTepBan
JTUCKpETU3aIluu Ha OCHOBE TeopeMbl KoTenpHukoBa?

4. Yemy paBHO MAaKCUMAaJbHOE 3HAUEHHE NMPOU3BOJHON CUTHaia, €CIU €ro 1ar KBaHTOBAaHUS
20 B, a war guckperuzanuu 0.01 c?

Tema 2: KoppessinuoHHbI aHAIN3

Bapuant 1. Haiitu xoppensunonnyto gpyukuuto K (1,,2,),ecmu x(t) =ae™ +c,rue c- cnydaiinas
BEJIMYMHA, PAaBHOMEPHO pacnpezeeHHas Ha natepsaie [0,m/4].

Bapuant 2. Haiitu xoppemsiuvonnytro ¢ynkuuto K, (7), ecnu x(t) =1g(at)+b,rae b- ciydaiinas
BEJIMYMHA, PABHOMEPHO pacrpeseneHHas Ha uateppaie [0,m/4].

Bapuant 3. Haiitu koppensimonnyto ¢ynkiuio K (7),ecmu x(t) =ae™ +¢, rae b- ciyuaiinas
BEJIMYMHA, PABHOMEPHO paclpeiesieHHas Ha uHTepBane [-m/4,m/4].

Bapuant 4. Haiitu xoppemsiunonnyto ¢ynakuuio K (¢,,t,),ecnn  x(t) = acosat +bsin at,rne o-
MIOCTOSIHHAsI yIJIOBask 4acToTa, a M b- B3aUMHO-HE3aBHCHMbBIE HOPMAJIbHO pacIpeieleHHbIe
Cily4aiiHble BEJIMYUHBI C HYJICBBIMM CPEJIHAMH 3HAYCHHUSAMH U TUCTIEPCHAMH, DABHBIMH G .
Bapuant S. Haiitu koppemsuuonnyto ¢yHkumio K, (7) ¥ CHEKTpaJbHYI IUIOTHOCTh JUIS
ciyuyaiiHoro curHamax(t) =A sin(coot + (o), rie A, U @,- NOCTOSHHbIE AMIUIMTyIa M YIJIOBas
4acToTa; (- clydaiHas HayalbHas (a3a, paBHOMEPHO paclpe/esieHHas Ha MHTepBaje [-m,x].
Bapuant 6. Haiitu xoppemsiunonnyto gynaxuuto K (¢,,1,),ecnn x(t) = bsinct +d, rae b- ciyqaiinas
BEJIMUMHBI, pABHOMEPHO pacrpeziesieHHas Ha uurepsaie [0,m/2].

Bapuant 7. Haiitu xoppensiunonnyto gynkuuto K (¢,,t,),ecnu x(t) = acosbt + ¢, Tae c- ciydaiiHas
BEJIMYMHA, PABHOMEPHO paclpe/IelieHHas Ha MHTepBaie [-2m,2m).

Bapuant 8. Haiftn koppemsunonnyto ¢yakumio K (7),ecmn x(t) = a+bsinct,rne a- cioydaiHas
BEJIMUMHBI, PABHOMEPHO pactipesiefieHHas Ha uarepsaie [0,m/2].

Bapuant 9. Haiitu xoppensiunonnyto pynkuuto K (,,2,), ecnu x(t) = arg(bt)+ ¢, r1e c- ciyuyaiiHas
BEJIMYMHA, PAaBHOMEPHO pacnpeseieHHas Ha natepsaie [0,m/2].

Bapuant 10. Haiitn koppemsaunonnyto ¢yakumio K, (7),ecmn x(t) = bsinct +d, rae b- cmyqaiinas
BEJIMYMHA, PABHOMEPHO pacipe/ienieHHas Ha narepsaie [0,m].

BapuanT 11. Haiitu xoppensunonnyio ¢pyukumo K (¢,,t,),ecnn x(t) =1g(at)+ b, rae b- cinydaitnas



BEJIMYMHA, PABHOMEPHO pacnpezeieHHas Ha narepsaie [0,m/2].

Bapuant 12. Haiitu koppensuuonnyto ¢pynkuuto K (¢,,t,),ecnu x(t) = acosbt + ¢, e c- ciydaiiHast
BEJIMYMHBI, PABHOMEPHO pacnpenesicHHas Ha uarepnaie [0,2m].

Bapuant 13. Haiitn xoppemsiunonnyo gynkimo K (7),ecnu X(t) = a +bsinct, T1e a- ciiydaiiHas
BEJIMYMHBI, PABHOMEPHO paciipeesieHHas Ha uarepsaie [0,m/2].

Bapuant 14. 3aganue 14. Haiitu koppensiunonnyo pynkuuto K (7), ecin x(t) = arg(bt)+ ¢, rae c-
Cly4aifHas BeJIMYMHA, PABHOMEPHO pacrpeieieHHas Ha uareppaie [0,2mw].

Bapuant 15. Haiitu xoppessuuonnyto gpynkuuio K, (7),ecin x(t) =ae™ +c,Te c- ciaydaiiHas
BEJIMYMHA, PABHOMEPHO pacrpeieiieHHast Ha uHTepBaie [-n/4,m/4].

BapuanT 16. Haiitu koppensuuonnyro ¢ynkuuto K (7),ecnu x(t) =1g(at)+b,rae b- ciydaiinas
BEJIMYMHA, PABHOMEPHO pacrpesenieHHas Ha uaTepsaiie [0,m/4].

Bapuant 17. Haiitu xoppensuonnyto ¢yakuuto K, (¢,,1,),ecan X(t) = cosat + b, rae b- ciydaiinas
BEJIMYMHA, PABHOMEPHO pacIpeielieHHas Ha UHTepBaje [-m,27].

Bapuant 18. Haiitu xoppemsuuonnyto ¢ynkuuto K (t,,¢,),ecan x(t) = cosat +sinbt,rne a u b-
B3aMMHO-HE3aBUCUMBIE CITyJaiiHble BEJIMYMHBI, PABHOMEPHO paciipeneiceHHast Ha natepsane [0,2m].
Bapuant 19. Haiftu xoppensauuonnyto ¢ynkmuio K (7),ecnmun x(t) = cosat +sinbt,rne a u b-
B3aMMHO-HE3aBUCHUMBIC CITyJaiHbIC BEJIMYMHBI, PABHOMEPHO paciipeieiicHHas Ha uaTepaie [0,7/8].
Bapuant 20. Haiitu xoppensunonnyto ¢pynxumio K, (t,,t,),ecnu x(t) =ae™ +c,rae c- caydaitnas
BEJIMYMHA, PABHOMEPHO paclpe/ielieHHas Ha HHTepBaje [-m,m].

Bapuant 21. Haiitu xoppensuuonnyio ¢pynkumio K, (7),ecin x(t) =ae™ +c,rae c- coydaiinas
BEJIMYMHA, PABHOMEPHO paclpeeicHHas Ha HHTepBaiie [-n/2,m/2].

Bapuanrt 22. Haiitu xoppensnuonnyo ¢yskmmio K (¢,,t,),ecin x(t) = rg(at)+ b, rae b- ciryqaiinas
BEJIMYMHA, PABHOMEPHO pacrpeieiieHHast Ha nHTepBae [-m/2,m/2].

Bapuant 23. Haiitn koppensuuonnyo ¢ynkuuio K (7),ecnu x(t) = cosat +b,rae b- ciydaiinas
BEJIMUMHA, PaBHOMEPHO paclpe/ielieHHas Ha HHTepBae [-m,m].

Kpurtepuun oumenkm: Ilpu olieHKe pe3ysnbTaTOB BBHIMOJIHEHUS KOHTPOJIBHOM paboThl IO
muciuminie  «ludpoBbie MeToAbl aHanmM3a» MCMONb3yeTcss pelTuHronas cucrema. CoryacHo
PEUTHHTOBOM CHCTEME OIIEHKAa pEe3yJbTaTOB BBINOJHEHHUS KOHTPOJbHOM paboThl (opmupyer
TeKymuid pedituHr R™ . MakcuManbHOe 3HaueHHE OLEHKH KOHTPOJBbHOW paboThl paBHO 50 6.
KontponbHOll paboTa cuMTaeTcsi CIAaHHOM, €ClIM CTYJIEHT MOodydua 3a Hee He MeHee — 30 O.
Kputepuu onieHkH npescraBieHsl B Ta0II.

Kpurtepun onenkn Kosan4yecrBo 6a/s10B
KOppeKkTHOCTH BBINIOJIHEHUS 33JaHUN 10-15
[TpaBHJIBHOCTH MOTYYEHHBIX PE3YJIbTAaTOB 10-15
Odopmnenue otyera 5-10
CBOEBPEMEHHOCTb a4l KOHTPOJIbHOW PaboThI 5-10
NTOI'O 30-50




MunmcTepcTBO HayKu U BhICHIET0 0Opa3oBanus Poccuiickoit deaeparnuun
HuxHexkaMcKkuil XMMUKO-TEXHOJIOTMUECKUNA HHCTUTYT ((pusman)
(benepanbHOro rocy1apCTBEHHOIO OIOKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIEr0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN HCCIIEA0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET

DaxyromemUndopmMayUOHHbLIX MEXHOI02UL
Kageopallndopmayuonnuvlx cucmem u mexmono2uil

Hanpasnenue noarorosku: 15.03.04 ApTomMaTu3aus TEXHOJOTHYECKUX MTPOIIECCOB U MPOU3BOJICTB
[Tpoduns: ABTOMAaTH3AIMS TEXHOIOTUICCKUX POIIECCOB U IPOU3BOJICTB (110 OTPACTISM)

no qucuuruiiae b1.B.16 «udpossie MeTobI aHANTH3a»

KoMiuiekT TecToBBIX 3a1aHMil
BapuanT Nel

Yacrts 1. 3a1anue ¢ BLIOOPOM HEeCKOJILKHX BEPHLIX OTBETOB

s I’Zpea]lOJfC’eHHle eapuarmoe omeemoes ebléepume HECKOJIbKO 6EPHBIX.

1.1.OCHOBHBIMHM LIETISIMU aHAJIN3a CUTHAJIOB SBIISIOTCS:
1) M3MepeHHe YNCIIOBBIX TapAMETPOB CUTHAJIOB;
2) pa3loKEHHWE CHUTHala Ha JJIEMEHTapHbIE COCTAaBISIIOIIME JJI HMX PAacCMOTPEHHUS 110
OTJEJILHOCTH MJIM JUI CPAaBHEHHsI CBOMCTB PAa3JIMUHbIX CUTHAJIOB,
3) cHeKTpaibHBIN aHAJU3 CUTHAJIOB;
4) KOppPENALHOHHBINA aHAJIH3.
1.2.®opmamu peanuzannu JUCKPETHBIX (PUIBTPOB SIBIISIFOTCS:
1) npsmas;
2) obparHas;
3) KaHOHMYEcKasd;
4) TpaHCIIOHHpPOBAHHAS;
5) mocnenoBarenbHas;
6) KackaaHas;
7) mnapasienbHas.
1.3. Kakue Buabl MOIYIALNN UCHIOIB3YIOTCS MU Nepenade uudpoBoit nHGpopMauu?
1) ammunTyqHas MAaHUITYJISALNS;
2) ¢azoBas MaHUIYJISIMS;
3) YacToTHas MaHUIYJISALMS;
4) xBaJpaTypHas MaHUITYJISALINS;
5) aMIUIUTYAHO-UMITYJIbCHAsI MOYJISALIUS;
6) MWUPOTHO-UMITYJIbCHAS MOJYJISALIUS;
7) BpeMsA-UMIyJIbCHAs MOJLYJISALUA.
1.4. ®OunbTpbl, UCHOIB3YIOMIME TMPU BHIUYKUCICHHUSIX BBIXOJHOTO CHUTHAJAa 3HAUEHUS MpeabAyIIne
BBIXOJHBIE OTCUYETHI, Ha3bIBAIOTCS
1) HEpeKypCUBHBIMU;
2) KUX-dunpTpsr;
3) peKypCUBHBIMU;
4) BUX-punbTpsl.
1.5 JlerepMHUHUPOBAHHBIE IEPUOIUYECKHE ITPOLECCHI JEIATCS Ha!



1) rapmoHHUECKUE;

2) mepexoIHEIE;

3) HOoIUTrapMOHUYECKUE;
4) nouyTH NEepUoNYECKHUe.

1.6. OCHOBHBIMM COBMECTHBIMHM CTATUCTHUYECKMMM XapaKTEPUCTUKAMH, HCIOIb3YEMbIMU JJIf
ONMCAHHS CBOMCTB IIap pealu3alui, IPHUHAUICKAIIUM JBYM Pa3HBIM CTALlMOHAPHBIM CIIy4alHBbIM
IIpoLeCcCaM, SABJISIFOTCS:

1) MJIOTHOCTH BEPOSATHOCTH;

2) ¢yHKIMA pacnpeneneHus;

3) cpenHue 3HAYEHUS U CPEeJIHUE KBaJPAThI;

4) KoBapHalMOHHBIEC ()YHKIIUH;

5) cnekTpanbHbIe MJIOTHOCTH.
1.7. BaxxHeHMMH pacipeesIeHUsIMHU, UCII0Ib3YEMBIMU B IPUKIIAIHON CTATUCTHUKE, SABJISIOTCS

1) sKCHOHEHIHMAIBHOE pacHpeeICHHE;

2) HOpPMaJIbHOE pacHpeeIICHUE;

3) paBHOMEpHOE pacHpe/esieHuE;

4) Xu-KBaJApaT pacrnpeeicHue;

5) t-pacnpeaenenue CThrOfeHTa

6) F-pacnpenenenue.

Yacts 1. 3aganue ¢ BLIOOPOM 0IHOI0 BEPHOI'0 OTBETA

H3 npednosicennvix 6apuanmos omeemog ebibepume moabko 0OUH EPHbBILL APUAHMI.

2.1.3azepkKa curnana Bo Bpemenu s(t)=f(t-t) mpusoaur k
1) YMHOXEHHIO €ro CHEKTpaJbHON PYHKINU Ha e'J.m;
2) YMHOKEHHIO €ro CHEKTPaJbHON (PYHKIINU Ha e'J.T
3) YMHOJKEHHIO €ro CIEeKTPaJIbHON PYHKINU Ha efjm;
4) YMHOXEHHIO €ro CIeKTpajJbHO! (GYHKINHU HA e’f.

5) yMHOXEHHIO ero CieKTpanbHoi GyHkiun Ha €7
2.2.T'apMOHNYECKHI CUTHAJ MOXET OBbITh aJIeKBaTHO MpPeJICTaB/IeH JUCKPETHBIMH OTCUETaMH,
€CJIM €ro 4acToTa
1) He mpeBBILIAET YACTOTY AUCKPETH3AIMH;
2) mnpeBbIIIaeT NOJOBUHY YaCTOTHI IUCKPETU3ALINN;
3) He mpeBbIIIAET MOJIOBUHY YaCTOThI AUCKPETH3ALNH;
4) npeBbIIIAET YaCTOTY AUCKPETU3ALIH.
2.3. Z-npeobpa3zoBaHKe €IMHUYHON UMIYIbCHOM (DYHKIIMM PaBHO:
1) enunwue;
2) Hymo;
3) 1/(1-z).
2.4. 3HaueHne KOPPEISIITUOHHON (PYHKITMU HEMEPUOIUIECKOTO CUTHaIA 1pu 1=0 paBHO
1) sHeprum cursana;
2) cpeaHel MOIIHOCTH CUTHAJIA;
3) MrHOBEHHOH MOIIHOCTH CUTHAJa.
2.5. Ecnmm dopma AUCKPETUIHPYIOUUX HMIYJIHCOB OTIWYAETCSA OT JeinbTa-(QyHKIUH, TO
IIPOUCXOUT
1) anauTHBHBIE UCKAKEHUS CIIEKTpa AUCKPETHOI'O CUTHAA;
2) MyJbTUILUIMKATHBHBIE NCKa)KEHUS CIIEKTPA JUCKPETHOI'O CUTHAJIA;
3) cHeKkTp AMCKPETHOTO CUTHaJla HE U3MEHSETCS.
2.6. YKaxuTe alrOpuT™M JUCKPETHON (puiIbTpanuu:



1) y(k)t+a;y(k-1)+...+ ayy(k-n)=box(k)+ b;x(k-1)+...+ bypx(k-m);
2) y(k)=box(k)+ bix(k-1)+...+ bpx(k-m)- a;y(k-1)-...- ayy(k-n).
2.7. Cnoxenue GpyHKIUN Iepeaud TUCKPETHON CHCTEMBI COOTBETCTBYET
1) mocrnenoBaTelbHOMY BKIIFOUEHUIO COOTBETCTBYIOMIMX (UIBTPOB;
2) mapamielbHOMY BKIFOYCHHIO COOTBETCTBYIONINX (DUIBTPOB.
2.8. B mporiecce MOOyJISIIMKA CUTHAJIA TTOJTYYArOT
1) Moxynupyromuii curHa;
2) MOAYJIMPOBAHHBIA CUTHA,
3) Hecyiee KoyieOaHue.
2.9. B3aumHas koppensironHas GyHKIUS cBsi3aHa rpeobdpazoBanremM Dypwe ¢
1) cyMMO#1 CIEKTPOB CUTHAJIOB;
2) B3aMHBIM CIEKTPOM CHUTHAJIOB;
3) mpou3BeIEHUEM CIIEKTPOB CUTHAJIOB.
2.10. JIns BEIEeCTBEHHOTO0 CUTHAaJIa aMIUIUTYHbIN CHIEKTp SABISAETCA
1) HeueTHOH PyHKIHEIH;
2) yeTHOH GYHKIIUEH.
2.11. Ilporuecc mpeoOpa3oBaHMs OTCYETOB CUTHAJIA B YMCJIA HA3BIBACTCS
1) nuckpeTu3ammei;
2) KBaHTOBAaHUEM I10 YPOBHIO;
3) uudpoBBEIM KOTUPOBAHHEM.
2.12. Curnain, AMCKPETHBIM BO BpEMEHU U KBAHTOBAHHBIN 110 YPOBHIO, HA3bIBACTCS
1) nudpoBbIM CUTHAIIOM;
2) aHaJIOTOBBIM CHUTHAJIOM;
3)IUCKPETHBIM CUTHAJIOM.
2.13. YacroTHas XapaKTepUCTHKA AUCKPETHOMN CUCTEMBI SBIISETCS
1) nepuoanyeckoil pyHKIMEN C IEPUOIOM, PAaBHBIM YaCTOTE AUCKPETU3AIINH;
2) nepuoauuecKoi (GyHKIMEH ¢ MeproaoM, paBHbIM Yactote HaifkBucra;
3) HenepuoaANYECKON PyHKIHEH.

2.14. Tlpu 3aepXKu TUCKPETHOM TOCIICIOBATEIbHOCTH Ha k() TaKTOB HEOOXOIUMO:

_ko
1) yMHOXHTB ee z-nipeoOpa3oBaHue HA Z ;

-k
2) npubaBUTH K €€ Z-peoOpa3oBaHUI0 Z 0 ;
3) yMHOXHTB ee z-npeobpasoane Ha z' 0 ;

4) npubaBUTH K €€ Z-peoOpa3oBaHUIO sz .

2.15. CnexTp KpyroBoi CBEpPTKHU MEPUOINYECKUX BPEMEHHBIX MOCIIEI0BAaTEIbHOCTEN paBeH
1) cymme criekTpoB;
2) NpOU3BEACHUIO CIIEKTPOB;
3) cBepTKE CIIEKTPOB.

Yactp III. 3aganue HA yHOpsI0YeHNE OTBETOB

Yemanosume coomeemcemeue Me.?fC()y PA3PO3HEHHBIMU YaCmAMU ymeep:)fcdeﬁuﬂ

3.1. YcraHoBUTE COOTBETCTBHE MEKy BUIOM CHTHAJIA U DHEPTUECH:
1) curHana KOHEYHOU JUIUTETbHOCTH a) KOHEeYHasi SHepTus

2) nepuoaNYECKU CUrHAT 0) KOHEeUYHast YHEPrus

3.2. YcTaHOBUTE COOTBETCTBHE MEX/Y BHIOM CHUTHAJIa U 3HAUYEHUE KOPPEISALUOHHONW (YHKIMH MPH
=0::



1) neTepMUHUPOBAHHBIA CUTHAI C
KOHEYHOU dHEPTrUEi

a) CpeIHsIs MOIITHOCTh CUTHAJa

2) nepuoANYECKUM CUTHAT

0) sHeprus curHaiaa

3.3. YcraHoBHUTE COOTBETCTBHE MEK Y hopMamu psina Dypre

1) TpuronomeTpuueckas

a
a) S(t)= 70 - k%Ak cos(kw1t - gpk)

2) KOMIUIEKCHAs

0 -jkw1t
6)s()= > C 4 €
k=—

o0

3) BeniecTBeHHAs

a
5 s()=-2+ é(ak cos(ko, ) +b, sin(ko, 1)

BapuanT Ne2

Yacts 1. 3a1anue ¢ BLIOOPOM HECKOJLKHX BEPHLIX OTBETOB

s I’Zpea]lOJfC’eHHle eapuarmoe omeemoes ebléepume HECKOJIbKO 6EPHBIX.

1.1. Kakue U3 nepeuyncieHHbIX CUTHAJIOB OTHOCSITCSI K TECTOBBIM?

1) TapMOHWYECKHI CUTHAJ;

2) nepuoaUYECKUM CUTHAa,

3) nenbra-QyHKUIUS;

4) (GuUHUTHBINA CUTHAT;

5) QyHKUMS €MUHUYHOTO CKAYKa.

1.2. Kakue crnocoObl ONMCaHus TUCKPETHBIX CUCTEM CYIIECTBYIOT?

1) uMnysnbCcHas XapakTepUCTHKA;
2) GbyHKUMS TIepenadu;

3) cucreMHas QpyHKIUS;

4) 4YacTOTHas XapaKTEpUCTHKA;
5) HyJM MOJIIOCHI;

6) TIOJIIOCHI U BBIYETHI;

7) TPOCTPAHCTBO COCTOSTHUI.

1.3. TIlpm mnepemaue 1udpoBoit wuHOpPMAIMM B KAYeCTBE HECYIIErO0 KOJIEOAHUS

HCIIOJIB30BaThCA:

1) mocnenoBaTeNbHOCTH MPSIMOYTOJIbHBIX UMITYJIbCOB;

2) rapMOHHUYECKHMH CUTHAI;

3) mocnenoBaTeNbHOCTh TPEYTOJIbHBIX UMITYJIbCOB.

1.4. Yactoroit HalikBucTa Ha3pIBaeTCs:
1) yacToTa TUCKpETU3AINY;

7
2) =
2T
3) IMOJIOBMHA YaCTOThI JUCKPCTU3 AU,

T
HZ
)7

1.5 HeTepMI/IHHpOBaHHHC HETICPUOANYCCKUC TPOLECCHI ACTIATCA Ha:

1) rapmMoHMYECKHE;

2) nepexoIHEbIE;

3) noaUrapMOHUYECKHUE;
4) mouty NEPUOANYECKHUE.

MOXET



1.6. OCHOBHBIMU CTaTHCTHYECKUMHU XapaKTEPUCTUKAMH, UCIOJIb3YEeMBbIMH JJIsI OMHUCAHUSI CBOMCTB
OTJIENbHBIX peaIU3aliii CTAIMOHAPHBIX CIyYailHBIX MPOIIECCOB, SIBIISIOTCS:

1)
2)
3)
4)
S)
6)

COBMECTHBIE TNIOTHOCTH BEPOSTHOCTH;
COBMECTHBIE (DYHKIIHS pacIpeIeICHNUS;
YaCTOTHBIE XapaKTEPUCTUKU;
B3alMHbIE KOBapHUallMOHHbIE (QYHKITIH;
B3aUMHBIE CIIEKTPaJIbHbIC IIJIOTHOCTH;
(GYHKIIMM KOT€PEHTHOCTH.

1.7. Kputepuu, UCTIONb3yeMbIe NIPH MPOBEPKE TUIOTE3, OBIBAIOT

1)
2)
3)

OJTHOCTOPOHHUMH;
JIBYCTOPOHHUMU;
MHOT'OCTOPOHHHUMH.

Yacts II. 3aganue ¢ BLIOOPOM 0ITHOI0 BEPHOI'0 OTBETA

U3 npednosicennvix apuanmos omeemos ebibepume moabKo 0OUH GePHBILL 8APUAHMI.

1)
2)
3)
4)
5)
6)

1)
2)

2.1.Ecnu yacToTa rapMOHHYECKOTO CUTHANIA paBHa yactoTe HailikBucra, TO

€ro  JUCKPETHblE  OTCYEThl  IO3BOJIAIOT  IPAaBWJIBHO  BOCCTAHOBUTH  AHAJIOTOBBIM
FapMOHHMYECKUI CUTHAL,

€ro JIMCKPETHbIE OTCYETHI MO3BOJIAIOT BOCCTAHOBUTH AHAJIOTOBBIN rapMOHMUYECKUI CUTHAJ C
TOM K€ YacTOTOM, HO aMIUTUTY/AA U (a3za BOCCTAHOBJICHHOTO CUTHAJIA OYIyT NCKaXKCHBI,
BOCCTaHOBJIEHHBIH 110 JUCKPETHBIM OTCUeTaM OyAeT rapMOHUYECKUM, HO C APYroi 4aCTOTOM.
2.2. Z-nipeobpa3zoBaHKUe AUCKPETHOTO €AMHUYHOTO CKauKa PaBHO:

€/IMHUIIE;

HYJIIO;

1/(1-zh).

2.3. KoppemnstmonHasi QyHKIUS SIBIISICTCS

4eTHOH (yHKIIHEH;

HEUETHON (YHKITHEH.

2.4. CrnekTp JIUCKPETHU3UPOBAHHOTO CHUTHala NpEACTaBiIseT co0O0i OeCKOHEUYHBIH psij

CABUHYTBIX KOIHW CIIEKTpPAa HCXOJHOIO HENPEPBIBHOIO CHUTHAJNA, IPUYEM pPACCTOSIHUE MEXAY
COCEIHUMH KOIUSIMHU CIIEKTPA PaBHO:

1)
2)

gactoTe HalikBucra;
4acTOTE JUCKPETU3ALMH.
2.5. YtoObl nuckpeTHasi cucteMa Oblia YCTOWYUBOM, MOMIOCH €€ (YHKIUH Nepeaadn JOHKHbI

HaXOJUThCS Ha KOMILUIEKCHOM INIOCKOCTH

1)
2)

coboit

1)
2)

3)

BHE Kpyra €IMHHYHOIO PaJInyca;
BHYTPH Kpyra €IMHUYHOIO pajnyca.
2.6. KoppenaunonHast QyHKIMS CIIy4allHOTO CHTHala Ha BBIXOJE CHCTEMbI IPEACTABISET

CyMMY KOPPEJSIIIUOHHBIX (YHKIUNA BXOJHOTO IIIyMa W HUMITYJIBCHOM XapaKTEePUCTUKU
CHUCTEMBI;
MIPOU3BEICHNE KOPPEIAIUOHHBIX (DYHKIIMI BXOIHOTO ITyMa W MMITYJILCHOW XapaKTePUCTUKU
CHUCTEMBI;
CBEPTKY KOPPENSAIHUOHHBIX (PYHKIIUH BXOIHOTO IIIyMa W HWMITYJIbCHOM XapaKTePUCTUKH
CHUCTEMBI;
2.7. HaubGonpmee yckopenue npu BeruucieHun bIID gocturaercs B ciaydae, Korja JIuHA

aHaﬂHSpreMOﬁ OCICI0BATCIIBHOCTHU

1)
2)
3)

YEeTHOE YHCJIO;
HEUETHOE YHCJIO;
IIPOCTOE YHCIIO;



4) creneHpb ynucia 2.
2.8. Ilpy YacTOTHOM MAHUNYJSIIUUA Ka)KIOMy BO3MOXHOMY 3HAQUYEHHUIO IE€PEIaBAEMOTO
CHUMBOJIA COIIOCTABJIIETCS CBOSI
1) ammuTyna;
2) d4acrtorta;
3) daza.
2.9.CrieKTp NOCTOSIHHOI'O BO BPEMEHHU CUTHajIa (KOHCTaHThI)CBEPTKH CUTHAJIOB PABEH:
1) nenbra QyHKIUY;
2) eIuHMIE;
3) nenbra-QYHKIMSA 4aCTOTHI,
4) KOMILIEKCHOM 3KCIIOHEHTE.
2.10. Jlns BemieCcTBEHHOTO curHaia Gpa3oBbIi CIEKTP SBISACTCS
1) HeueTHOH PyHKIHEIH;
2) yeTHOU QYHKIIUEH.
2.11. Tlpouecc mpeoOpa3zoBaHUs AHAJIOTOBOI'O CUTHAJIA B TIOCJIE0BATEILHOCTh OTCYETOB HA3bIBACTCS
1) muckperu3anuei;
2) KBaHTOBAHUEM I10 YPOBHIO;
3) uudpoBBIM KOTUPOBAHHEM.
2.12. ToyHO€ BOCCTAHOBJICHHE HENIPEPHIBHOIO CUTHAJIA IO JUCKPETHBIM OTCYETaM BO3MOKHO, €CIIU
1) BepxHsisa rpaHUYHAS YACTOTA B CIIEKTPE CUTHAJa HE MPEBBIIIACT YaCTOTY JTUCKPETH3AIUHY;
2) BepxHsis TpPaHUYHAS YaCTOTa B CIIEKTPE CHTHAJIAa HE peBbImaeT yactoty HalikBucra;
2) BepXHsisl TpaHMYHAs YaCTOTa B CIIEKTPE CUTHAJIa IIPEBbIIIaeT yacToTy HallkBucTa;
4) BepxHss TpaHUYHAS YaCTOTA B CHEKTPE CHTHAJIA MPEBBIIIAET YaCTOTY JUCKPETH3AIHH.
2.13. Z-npeoOpa3oBaHue CBEPTKU AUCKPETHBIX MOCIEA0BATEIBHOCTEN COOTBECTBYET
1) npousBeneHue ux z-npeodpa3zoBaHuil;
2) cymMMe UX Z-IpeoOpa3oBaHMIi;
3) pa3HOCTH UX Z-TIpeoOpa30BaHUI.
2.14.Yt00b!1 muckpeTHas cucTema Oblia yCTOMYMBA, MOMIOCH €€ (YHKIUU Mepeiadn JOKHbI
HaXOJUTCS Ha KOMIUIEKCHOM IIOCKOCTH
1) BHYTpH Kpyra €IUHUYHOTO Paauyca;
2) BHE Kpyra eIMHUYHOIO pajauyca.
2.15. JuckperHoe npeoOpazoBanue Oypbe MpOU3BEISHHS MTOCIE0BATEIbHOCTEN PECTABISET
1) mpousBeieHnE CIEKTPOB;
2) KpYrOBYIO CBEPTKY CHEKTPOB;
3) cymMMy CHIEKTpPOB.

Yacrts III. 3aganue Ha ynopsioueHe 0TBETOB

Yemanosume coomeemcemesue Me.?fC()y PA3PO3HEHHBIMU YacmAMu ymeep:)fcdeﬁuﬂ

3.1. YcTaHOBHTE COOTBETCTBUE MEKY CUTHAJIOM M €0 CHEKTPOM:

1) curHas KOHEYHOM JUIMTENbHOCTH a) JMCKPETHBIHN CIIEKTP
2) nepuoANMYECcKUil CUTHAI 0) HEenpEepBIBHBIN CIEKTP
3.2. YcTaHOBHUTE COOTBETCTBHE MEXKTY IMapaMeTpaMu curHaia s(t):
1) sHeprus a) sz(t)

2) cpeaHsisi MOIIHOCTD

T o
6) [ s<(t)dt
0

3) MrHOBEHHAsI MOIITHOCTh

.
w1 [ s2(t)dt
To




r)
TR,
lim T [ s7(t)dt
-T/2
T >
3.3. IlpuBeanTe B COOTBETCTBHE KIACCU(UKALIUIO IPOLIECCOB:
1) neTepMUHHPOBAHHBIC a) HETMIEPUOJNUCCKUE
2) cny4daiiHple 0) HecTallMOHAPHBIC

B) IEPUOANUECKUE

I') CTallMOHApHbIE

Bapuant Ne3
Yacts 1. 3aganue ¢ BEIOOPOM HECKOJBLKHX BEPHBIX OTBETOB

s I’Zpea]lOJfC’eHHle eapuarmoe omeemoes ebléepume HECKOJIbKO 6EPHBIX.

1.1. [okaxxure Gopmyiry CBSI3U MEXAy z-mipeodpa3oBanue X(z) u npeodpazoBanueM Dypbe
S w):
) Jw)=X e/oT ;

2) X(z)= é(;ln z};

3) X(z)=S ,L/nz .
JT

1.1.Metoap! cuHTE3a IUPPOBBIX GUIBTPOB KIACCUDULUPYIOTCS MO HATMYUIO aHAJIOTOBOTO
IPOTOTHUIIA HA
1) mpsiMble METO/bI CHHTE3A;
2) MeToAbl CHHTE3a PEKYPCUBHBIX (PHIIBTPOB;
3) MeTozbl CUHTE3a HEPEKYPCUBHBIX (PUIIBTPOB;
4) MeToJbl CUHTE3a C MCII0JIb30BAaHUEM aHAJIOr0OBOI'O IPOTOTHUIIA.
1.3. Pa3HOBUIHOCTSIMM aMILIUTYAHON MOYJISILIUU SIBIISIOTCS:
1) c mogaBieHHON HeCcyIeH;
2) OHOIOJIOCHAS

3) MHOTOTIONOCHAS.
1.4. ®UIbTPBI, UCHOIB3YIONUIUE NPH BBIYUCICHUSAX BBIXOJHOTO CHUT'HAJA TOJIBKO 3HAUYEHHUS OTCUETOB
BXOJIHOTO CHTHaJIa, HA3bIBAIOTCS
1) HepeKypCUBHBIMU;
2) KUX-dpunptpsr;
3) peKypCUBHBIMY;
4) BUX-hunpTpsl.
1.5 CiryuaiiHble mporecchl IenaTcs Ha:
1) HEcTallMOHAPHEIE;
2) BproIN4YeCcKue;
3) cranmoHapHbIE.
1.6. OcHOBHOE Ha3HAYEHNE KOBAPUAITMOHHBIX (DYHKIIUH:
1) BbIABIEHUE MEPUOIUYHOCTEM;



2) npoBepKka HOPMAJIBHOCTH;
3) BblJeNIEHUE CUTHAJIOB U3 IyMa;
4) u3MepeHue 3ara3/IbIBaHus;
5) noxanu3aiys ICTOYHHUKOB ITOMEX.
1.7. Ilpu mpoBepKe TUIIOTE3 BO3MOKHBIC CIICIYIOIINE TUITBI OIIIMOOK
1) TpeThero pona
2) nepBoro poja;
3) BTOpOTO poaa.

Yactse II. 3aganue ¢ BLIOOPOM 0ITHOI0 BEPHOI'0 O0TBETA

U3 npednosicennvix apuanmos omeemos ebibepume moabKo 0OUH GePHbILL 8APUAHMI.

2.1.Crektp nenbTa-QyHKINH PaBEH:

1) mymo;

2) eauHUIE;

3) nenbra-QyHKUIUU.
2.2. Teopema KotenbHukoBa: 110001 curHain s(t), CieKTp KOTOPOro HE COJAEP’KUT COCTABJISIOLINX C
YacToTaMH BbIlIe =2nf; MoxeT ObITh 0€3 mnoTeph HHPOPMAIUM TPEICTABICH CBOUMU
muckpetHsiMu otcdetamu {s(kT)}, B3sTeIME ¢ mHTEepBaOM T, YHZOBIETBOPSIONIUM CIEAYIOIIEMY
YCIIOBUIO:

1) T<l/f;;

2) T<1/24;

3) T2/,
2.3 Ecnu ¢yHKIMS, ONUCHIBAIOIIAS CUTHAJ, HEYEeTHAs, TO CIIeKTpasibHas (QyHKIMs CUrHaja Oyner

1) BemieCTBEHHOW U HEYETHOM;

2) YUCTO MHMMOMW U YETHOM,

3) BeIIECTBEHHOMW U YETHOM;

4) YUCTO MHUMOW M HEUETHOM.
2.4. Ecau ¢usnyeckasi npupojJa CUTHAJIOB — HANIPSHKEHHE, TO Pa3MEPHOCTh MX B3aMMHBIX
KOpPENsSUOHHBIX (PYHKIMI paBHa:

1) B%:

2) Bc;

3) B/c.
2.5. BpeMeHHas AucKpeTH3anys 1 KBaHTOBAHUE 110 YPOBHIO OCYILECTBISAIOTCS B

1) AILIIL,

2) TAIL

3) mudpoBoM mporeccope.
2.6. IIpsameiv 11D sBnsercs:

N1 .
N n=0
. N—7 .

N-1 - -

2.7. IlepemHoxeHre PYHKIUN TIepeaadn JUCKPETHON CUCTEMBI COOTBETCTBYET
1) mocnenoBaTeNbHOMY BKIIFOUEHHIO COOTBETCTBYIOIIMX (DUIBTPOB;



2) mapamienbHOMY BKIIOYSHHIO COOTBETCTBYIONINX (DUIBTPOB.
2.8. 1o cpaBHEHHS C aMIUTMTYIHOW U (pa30BOM MaHUITYIISIITUSAMU KBaApAaTypHAsT MAaHUTTYJISIIHAS
oOecrnieunBaeT

1) OGonBIIYIO MOMEX0YCTOHYUBOCTS;

2) MEHbIYIO IOMEXOYCTONYUBOCTb;

3) OIMHAKOBYIO TOMEXOYCTOWYUBOCTD.
2.9. Ykaxure BemniecTBeHHYI0 hopmy psina Dypee:

o - -jkwt

1) s(t):kz C, e 1T,

—00

2) s(t)_ - Z A cos(kw t+gok)

3)s(t)— + Z (a cos(k(olt)+bk sin(kcolt)).

2.10. HpI/I 3aJIep’KKM CUTHaJIa HaT €ro CIEKTP YMHOKaeTcsl Ha

1 e-ja)r;

3) e,

4) e—wr
2.11. Curnan, JMCKPETHBIM BO BpEMEHU, HO HE KBAHTOBAHHBIH 110 YPOBHIO, HAa3bIBAETCS

1) nudpoBbIM CUTHAIIOM;

2) aHaJIOTOBBIM CHUTHAJIOM;

3)AMCKPETHBIM CUTHAJIOM.
2.12. Ecnu curHan, KOTOpBIH MNOMJEKUT JUCKPETHU3ALlMM MOXET COJEP)KAaTh CHEKTpaJIbHbIE
COCTaBJIAIOLIME C YaCTOTaMM, MPEBBIIAOIIMMU yacToTy HalikBucTa, To 11eecoo0pa3Ho IponyCTHTh
€ro uepes

1) ®BY c yacroroii cpe3a, paBHOI yacTtore HaiikBucra;

2) ®HY c yacroToii cpe3a, paBHOM yactoTe HalikBucra,

3) ®BY c yacToToii cpe3a, paBHOM YacTOTe AUCKPETU3ALINH;

4) ®HY c yacToToil cpe3a, paBHON 4acTOTE JUCKPETU3ALIH.

2.13. Hynu u nomtockl PyHKIUH Mepejauu TUCKPETHON CUCTEMBI SBIISIOTCS

1) KOMIUIEKCHBIMU;

2) BEIEeCTBEHHBIMH;

3) IpeacTaBISIIOT KOMILIEKCHO-CONPSIKEHHBIE Maphl.
2.14. Kanonunueckas Gpopma peaausalMy AUCKPETHHIX (MIBTPOB IO CPAaBHEHMIO € MPsAMON (opmoii
MO3BOJISIET

1) yMeHBIINTh HEOOXOJMMOE YHCIIO STYEEK MMaMSITH;

2) yBEJIMYUTH HEOOXOAMMOE YUCIIO SYEEK MaMsITH.
2.15. KonuyectBo omnepanuii, He0OX0IUMOE Ul BBIYMUCIECHUS ObICTpOro mpeoOpa3oBaHusi Oypbe
pasmepHocTH N paBHO:

1) Nlog, N
2) N/log, N
3) N+/log, N.

Yacrts II1. 3aganue Ha yopsiioueHe OTBETOB




Yemanosume coomeemcemeue Meofcdy PA3PO3HEHHbIMU YacmAMU ymeepofcdeHuﬂ

3.1. YcraHoBHTE COOTBETCTBHE MEKIY BUAOM QPYHKINUS(t) U €€ CHEKTPOM:

1) yetHas QyHKIUSA a) CIIEKTP SBJISCTCS BEIIECTBEHHBIM M HEUYCTHOUN PyHKIIMEH

2) HeueTHas QyHKIUS 0) cniektpanbHas QYHKIUS SBISICTCS MHUMOW U YETHOW (PyHKIMEH

B) CIICKTD SIBJISICTCS BEIICCTBCHHBIM M Y€THOU (DYHKITMEH

I) ceKTpajibHas (YHKIUS SBJISETCS MHUMOM M HEYeTHON QyHKITHeH

3.2. VYcraHOBUTE COOTBETCTBUE MEXJIy Haubojlee YacTo BCTPEYAIOUIMMUCS Ha MPAKTHKE
JUCKPETHBIMU CUTHAJIAMU U MX Z-IIPe0Opa30BAHUSAMU:

1) enuHUYHAS UMITYIIbCHAS (QYHKIHS cosp—acos( w—¢)z"’

i 1-2acoswz”’ +z7°
2) eAMHUYHBIA CKAuOK 0) 1
3) mucKpeTHas SKCIIOHCHITUAIbHAS (PYHKITUS ak, k>0 B) 7
1-z7
4) MUCKpeTHas 3aTyXarolas CHHyconsa a‘cos(ak+o) . 7
1-az”’

3.3. YcTaHoBUTE COOTBETCTBHE MEXKY anroputMamu bBI1O:

1) BI1® c npopexuBaHueM | a) UCXOJHAs OCIEI0BATENbHOCTh YETHON JJIMHBI N IesIuTcs Ha 2
110 BPEMCHH CIeyroIue APYT 3a JpYroM MOJIOBUHBI {y(m)} u {z(m)} IIuHbBI
N/2. AI1® nocnenoBarenbHOCTH {y(M)} IPEACTaBISET OTCYETHI C
yeTHBIMH HOMepamu, a JITID mociaenoBarensHOCTH {Z(m)}- C
HEYETHHIMU HOMEpaMH.

2) BI1® ¢ npopexxuBaHueM a) MCXOJHAs MOCJIeI0BATEILHOCTh YeTHOM JUIMHBI N JEIHUTCS Ha 2
10 9aCTOTE MTOJIOBUHBI JUIMHEI N/2: ITOCIEA0BATEILHOCTh OTCUETOB YETHBIMHU
HoMmepamu {y(m)} u {z(m)} — ¢ HeueTHbIMU HOMepamu. JJI1D
nocneaoBarenbHocTd {y(m)} cymmupyercs ¢ 11D

TI0CJIE/I0BATEIBLHOCTH {7z(m)}, yMHOMkeHHBIM Ha €XP(-]271tn/N).

Bapuant Ne4
Yacte 1. 3aaanue ¢ BLIOOPOM HEeCKOJLKHX BEPHLIX OTBETOB

s npedﬂoofceHHblx B8APUAHRIMO6 Omeemoes 6bl6epume HECKOJIbKO 6EPHbIX.

1.1Jar nuckpetusanuu no reopeme KorenbHukoBa paBeH:
1) W/®max;
2) 1/fmax
3) /(2Omax);
4) 1/2fmax)-
1.2. ITpu yBenmn4YeHU JJIUTETHHOCTH CUTHAJIA €T0 CIIEKTP
1. ykopaunBaercs
2. pacuupsiercs
3. HE u3MeHseTCs
1.3.K® nerepMHMHHpPOBAaHHOT'O CUTHAJA CBsi3aHa IpeodpazoBanueM dypoe ¢
1) kBazpaToMm MOAYJIsl CIIEKTPAIbHOM (DYHKIIMK CUTHAJIA;
2) cnekTpaabHOU (QyHKIMEH CUrHaia;
3) SHEepPreTM4ecKUM CIIEKTPOM CHTHAJIA.
1.4. ®yukuus H(z),paBHas OTHOLIEHUIO Z-NIPEOOpPa30BaHUN BXOAHOIO M BBIXOJAHOIO CHUTHAJIOB M
IpeCTaBIIsIoNas Z-peodpazoBaHre UMITYJIbCHON XapaKTEPUCTUKN CHCTEMBI, Ha3bIBACTCS:
1) yacTOTHON XapaKTePUCTUKONW JUCKPETHOU CUCTEMBIL;
2) ¢pyHKuMeH nepenaun JUCKPETHON CUCTEMBI;
3) cucreMHON (QYHKIIMEH TUCKPETHOU CHCTEMBI.



1.5. YcnoBust, mpu KOTOPBIX (PUIIBTP SBISIETCS BCEMPOITYCKAIOIIUM, CIIETYIOIIHUE:

1) uwmcio HyJel He PaBHO YHCITY MOIIOCOB;
2) 3HaueHUs HyJeH SBISIIOTCA OOpaTHBIMM M KOMILIEKCHO-COMPSIKEHHBIMU IO OTHOILIEHUIO K
MOJIF0CAM;
3) uwucio HyJeH PaBHO YUCITY MOTIOCOB;
4) 3HayeHHs HyJEU SBISIOTCS KOMIUIEKCHO-COMPSHKEHHBIMU IO OTHOIICHUIO K MOJIKCaM;
5) KO3 PHUIMEHT yCUIICHHUS PaBEH MPOU3BEACHUIO MOIYJIEH TOIIOCOB (QUIIBTPA.
1.6.IT10THOCTH BepoOSATHOCTEH H (PYHKIIMU paclpeecHUusT KpOME OIMHMCAaHUs BEPOSITHOCTHON
CTPYKTYpPBbI CIy4aliHOTO MPOLIECCa UCTIOIb3YOTCS TaKXKe JUIS:
1) BbIIBICHWE HEIMHEHHOCTEH;
2) npoBepka HOPMAJIBHOCTH;
3) BbIJeNIEHUE CUTHAJIOB U3 IyMa;
4) aHanmu3a KCTPEMAJIbHBIX 3HAYCHUH.
1.7. K HenmapaMeTpruecKuM METOJaM TMPOBEPKH CIy4YalHBIX JaHHBIX HA CTATUCTHYECKYIO
HE3aBHCHMOCTb U BBISIBJICHUE TPEH/1a OTHOCATCS:
1) kputepuii UHBEPCHUIA;
2) xpuTepuil cornacus Xu-KBajapar;
3) Kputepuii cepuii.

Yacrts 1. 3aganue ¢ BLIOOPOM 0THOT0 BEPHOI'0 OTBETA

H3 npeonosicennvix 6apuanmos omeemog ebibepume moabkKo 0OUH EPHbBILL 6APUAHM.

2.1.CrexTp CBEpTKHU CUTHAJIOB PaBEH:
1) cymme CIEKTPOB CUTHAJIOB;
2) TOpOM3BENEHUIO CIIEKTPOB CUTHAJIOB;
3) pa3HOCTH CHEKTPOB CUTHAJIOB.
2.2. CnekTp IUCKPETU3UPOBAHHOTO CUTHANA SBIISETCS:

1) nmepuonuyeckum, ¢ MepUOAOM, paBHbIM yacToTe HalikBucra;

2) NepuoAMYECKHM, C IEPUOIOM, PABHBIM YacTOTE AUCKPETH3ALNH;

3) nepuoaMYecKuM, ¢ NEPUOAOM, PaBHBIM YJBOCHHOM 4acTOTE JUCKPETU3AIMH
2.3. KoppensuuonHoii ¢pyHkuuel ciaydaiftHoro nporecca X(t) siBiasercs

% o
1) J‘ J.X7X2p X1, X, 1,5 Jax,dx ;;
Zoo
2) Mx(t)x(t2)];
3) M[(x(t)-my(t1)) (x(t2) -mx(t1)].
2.4. PaBeHcTBO K03(h(puLIMEeHTa KOPPENALUH HYIIO CBUJIETEIBCTBYET O
1) Hamu4uM KECTKOW JTMHEHMHON 3aBUCHMOCTH MEXY CIIy4allHbIMHM BEJTMYMHAMU;
2) OTCYTCTBUU CTaTUCTHYECKOU CBSI3U MEXIY CIyYallHBIMH BEIMUYUHAMU;
3) HaTU4MM CTATUCTUYECKOH CBSI3U MEX]Y CIy4yallHbIMU BETMYHHAMHU.
2.5. BpluMcnuTenbHbIE YCTPOMCTBA, NMpelHa3HAuYeHHbIE Uil OOpaOOTKM CUTHAIOB, MOTYT
OTIEpUPOBATH TOJBKO C
1) AMCKpETHBIMM CUTHAJaMU;
2) 1uQppPOBBIMH CUTHAJIAMU;
3) aHaJOroBBIMHU CUTHAJIAMU;
4) aHalOTOBBIMM, JUCKPETHBIMHU U LU(POBBIMU CUTHATIAMH.
2.6. O6parubm 11D sBasercs:



N-T . :
¥ k)=7S" X njel2mk/N .
N N n=0

2)
3 Nn_

. N—-7 .
. k=0

2.7. MapameTpbl GuiIbTpa ¢ pe3KUM M3MEHEHUEM YaCTOTHBIX XapaKTEPUCTHK B TEPEXOIHOU
110JI0CE, PEaTM30BAHHOTO B MIPSIMOii (popme
1) cmaGo 49yBCTBUTEIBHBI K 3HAYCHUAM KOA(DPHUITUEHTOB PUIBTPA;
2) HEYYBCTBHUTEJIbHBI K 3HAUCHUSAM KOA(PPUIHEHTOB (DUIBTPA;
3) CUIBHO YYBCTBUTEIHHBI K 3HAUEHUSAM KOAPDUIIUEHTOB (DUTBTPA.
2.8. Koppensmonnast GyHKIUS 1eTEPMUHHUPOBAHHOTO CUTHANA SBIISICTCS:
1) ueTHO# QyHKLIMEH;
2) HeueTHOH (PyHKITHEH.
2.9. Ykaxure TpUronomeTpudeckyo gopmy psaa Oypse:
o - -jkwt
I)S(t)=k2 C e T,

—=—00

2) s(t)_70 Z cos(kw1t+(pk);

3)s(t)——0 z(  cos(ko )+ b, _sin(ko,1)).

2.10. K® nepnonﬂquKoro CUTHAJIA SABJISIETCS

1) HenepuoanUYECKON QyHKIIHEH;

2) nepuoaudeckoi GyHKIMEH ¢ TeM ke MepruoJIOM, UTO U CUTHAJ;

3) nepuoanuecKoi pyHKIMEH ¢ IEPUOAOM, OTIMYHBIM OT IEPUOJIa CUTHANIA.

2.11. Curnansl, aMIUIUTY/JHBIE CIIEKTPbI KOTOPBIX OJAMHAKOBBIE, a (ha30BbIE€ PA3IUYHBI,

1) pa3Hble KOppeIsSIIMOHHBIE (DYHKIIUU;
2) UIMEIOT OJIMHAKOBYIO KOPPEISLMOHHYIO (PYHKIIUIO.

2.12. Jlns aHanm3a JUCKPETHBIX MOCIIEI0BATEILHOCTEN YI0OHO UCIIOIh30BaTh

1) z-mpeobpazoBaHue;

2) npeobpa3oBanue Jlannaca;

3) KocuHycHOe IpeoOpa3oBaHue.

2.13. Koo dunmeHT ycuiaeHus: JUCKPETHON CUCTEMBI SIBIIIECTCS

1) KOMITJIEKCHBIM;

2) BEUIECTBEHHBIM.
2.14. Tlpu xaHOHHMYECKOH (opMe pealn3aluu JUCKPETHBIX (WIBTPOB MO CPABHEHUIO C MPSIMOM
dbopmoii He0OX0TUMO

1) yMeHbIIeHHE pa3psAHOCTU NPEACTABICHUS YMCEN B JIMHUM 3aJIepKKH 110 CPAaBHEHHIO C
Pa3psAHOCTh BXOAHOTO U BBIXOJIHOTO CUTHAJIOB;

2) yBelWYEeHHE Pa3psAIHOCTH NPEICTABICHUS YUCEN B JIMHUM 33/I€PKKH 110 CPaBHEHUIO C
Pa3psAHOCTh BXOAHOTO U BBIXOJIHOTO CUTHAJIOB.
2.15. Ilpu BBIUMCIEHHWU JHUCKpETHOro mpeobOpasoBanuss Dypbe OBICTPHIM  CHOCOOOM
BBIUMCIIUTENbHBIE 3aTPaThl YMEHBIIAIOTCS B



YN/ log, N pas;
1)Nlog, N pas;
DN +/og, N pas.

Yacts III. 3aganue Ha yHopsI0YeHNE OTBETOB

Yemanosume coomeemcemeaue Me.?fcdy PA3PO3HEHHbIMU YaCmAMU ymeepofcdeHuﬂ

3.1. YcTraHOBUTE COOTBETCTBUE MEXK/Y Ollepallieil, BBIMOIHIEMON HaJl CUTHAJIOM, U €€ BIMSIHUEM Ha
CHEKTp:

1) nuddepenumpoBanme curnana | a) BBICOKHME YAaCTOTHI OCIAONAIOTCS, @ HU3KHE
YCUJIMBAIOTCS
2) HHTErpupOBAHUE CUTHAIA 0) HU3KKE YaCTOTHI OCIA0JIAIOTCS, a BEICOKUE
YCUJIMBAIOTCA
B) BBICOKHE U HU3KHE YaCTOTHI OCJIA0IISIOTCS
I') BBICOKHE U HU3KHE YAaCTOThl YCUJIMBAIOTCS
3.2. YcTaHOBHTE COOTBETCTBUE MEXK/Y CBOMCTBAMU JIUCKPETHOW CUCTEMBI:

1) nuueHOCTh a) 3a/iep>KKa BXOJHOI'O CUTHAJIA MPUBOAMT JIMILB K TAKOH K€ 3aJiepiKKe
BBIXOJIHOT'O CUTHAJIA, HE MEHSIsl €ro (OpPMBbI
2) CTalMOHAPHOCTH | 0) BBIXOAHAS PEAKLUs HA CyMMY CUTHAJIOB PaBHA CyMME PEaKIfid Ha 3TH
CUTHAJIbl, HOJJAaHHbIE HA BXOJI 10 OTJEJIbHOCTH
3.3. YcTaHOBHUTE COOTBETCTBUE MEXKY BUJIOM (PUIIbTpPA U TULIOM UMITYJILCHOM XapaKTEPUCTHKU:
1) pekypcuBHBIH QUIBTP a) KOHeYHasi UMIYJIbCHAsl XapaKTepUCTHKA
2) HEepEeKypPCUBHBIN QHIBTP 0) OeckoHEeYHasi UMITYJIbCHAsI XapaKTEPUCTUKA

Kpurtepun onenkn
IIpu oneHke pe3yabTaTOB BBHINOJHEHUS TECTOBBIX 3a/JaHUl B paMKax JAMCHUIUIMHBI
UCNONb3yeTcsl pedTHHroBas cucrema. CoOIIacHO pPEHTHHIOBOM CUCTEME OLICHKAa pe3yJIbTaToB

TCK

TeCTUpOBaHUs (popMupyeT Tekymuid pedtuar R™ . MakcumanbHoe 3HaueHue oreHku paBHo 10 O.
TecT cunTaercst MpoiICHHBIM, €CIIN CTYICHT MOIYYHII 32 HETO He MeHee — 6 0.
Kputepun o1ieHKH peAcTaBiIeHbl B Ta0I.

Kpurepun onenkn KoanuecrBo 6a/1108
Yacts I. 3ananue ¢ BBIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-3
Yacts 1. 3aganue ¢ BBIGOPOM OJJHOrO BEpHOTO OTBETA 0-3
Yacrts II1. 3aganue Ha ynopsiioueHre OTBETOB 0-4
NTOI'O 0-10
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