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O1leHOUYHble MaTepuasbl — 93TO COBOKYITHOCTb Yy4eOHO-MeTOJuueCcKUX
MaTepuasioB  (KOHTPOJbHBIX  3a/laHui, omucaHuii GopM W  TIPOLEeAyp),
TipeJjHa3HAuUeHHbIX /JIi OL[eHKM KauecTBa OCBOEHUsSI OOyuarouMHUCs [JaHHOMN
JUCLIATITMHBI  KaK YaCTM OCHOBHOW  TipodeccHMoHalbHOM — oOpa3oBaTenbHOU
TIPOrpaMMBbl.

Llenb — OLIEHUTh COOTBETCTBHE 3HAHWUN, YMEHWM W YPOBHSI MPUOOPeTeHHBIX
KOMITETEHIMM 00yJaroIuxcs 1e/isiM U TpeOOBaHUSM OCHOBHOW MpodeccroHaIbHON
oOpa3oBaTe/ibHOM TIpOrpaMMbl B XOJie TIPOBe/leHHsI TeKYIl[ero KOHTpOJisi M
TPOMEXXYTOUHOM aTTeCTaluM.

OcHoBHasg 3afjaua — o00ecreuyuTb OLIEHKY YPOBHS C(HOPMHUPOBAHHOCTU
00I1IeKy/IbTYpHBIX, 0011enpodecCuoHaTBHBIX U TPOQeCcCHOHAMBHBIX KOMITeTeHLIWH,
niprobpeTaeMbIX 00YJarOLUMCS B COOTBETCTBUM C 3TUMU TPeOOBAHUSMHU.

KoHTposib 3HaHU POBOAUTCS B (JOPMe TeKYI11[ero KOHTPOJISI ¥ TPOMEeXKYTOUHOM
aTTecTaluu.

TeKy1M1ii KOHTPOJIb YCIIeBaeMOCTH TPOBOIUTCS C LieJIbI0 OTIpe/le/IeHus CTereH!
yCcBOeHHs1 yueOHOrO Marepuasia, CBOEBPEMEHHOI'O BBISIBJIEHUSI W yCTpaHeHUs
HEZIOCTaTKOB B TIOATOTOBKe OOYyYaroIUXCA W TIPHUHATHS HEOoOXOAMMBIX Mep II0
COBEpIIIeHCTBOBAHHIO METOJMKW TIperojlaBaHusl yueOHOW [JUCILUIUIMHBI (MOAY/s),
opraHu3alyyi paboThl 0OYYArOIUXCS B XO/e YUeOHBIX 3aHSATAM W OKa3aHUS UM
VH/WBU/Tya/IbHOM TIOMOIIIY.

K KOHTpO/IO TeKyllleil ycrieBaeMOCTH OTHOCSATCSI TIPOBepKa 3HaHWM, yMeHU 1
HaBBIKOB, TPUOOPETeHHBIX 00YUarOIIMMUCS B X0/Ie BLIMOIHEHUs JTabopaTOpHBIX paboT
M UWHIVBUya/JbHBIX 33/laHAd Ha MpaKTUUeCKUX 3aHATUsX. [Ipu olleHWBaHUU
pe3y/IbTaTOB OCBOeHHs TabopaTOPHBIX PabOT M MPAKTUUECKUX 3aHATHMN MPUMEHSIeTCs
ITTKasia OIIeHKH «3auTeHo — He 3auTeHO». KomuecTBo 1ab0paTOPHBIX U IMMPAKTHUECKUX
paboT 1 MX TeMaTHKa orpeziesieHa pabouei MporpaMMOi JUCHUTITHHEI, YTBEPKIeHHOM
3aBelylOIIMM KadeIpoil.

Pe3ynbTaT BBIMOJIHEHUSI KaXJOTO WHAUBUAYaJbHOTO 3a/laHusl  [I0JDKeH
COOTBETCTBOBAaTh BCEM KPUTEPUSIM OLIeHKU B COOTBETCTBUU C KOMIIETEHI[USIMH,
yCTaHOBJIEHHbIMU /1 3aJaHHOTO pa3zesia AUCLIUIIUHBI.

[TpoMe)KyTOUHbIM KOHTPOJIb TI0 AUCLUIIJIMHE OCYILECTB/IsSIeTCsS TIPOBeJeHUeM
5K3aMeHa.

dopMa TpoBefieHHs] SK3aMeHa — TMMCbMEHHBIM OTBeT 0 YTBep)KJeHHbIM
9K3aMeHallMOHHbIM OusieTaM, CHOpMy/TMPOBAaHHBIM C YUETOM COZep>KaHUsl yueOHOM
JUCLUTIMHEL [Tocsie BBITIO/THEHUsI TMChbMEHHOW paboThl 00y4aeMoro Mpou3BOAMTCS
ee OLleHKa TperojiaBaTesieM W, TIpU HEOOXOJWMOCTH, TIPOBOJAWTCS TeopeThuecKas
becesia c 00y4aeMbIM ZIjisi yTOUHEHHSI SK3aMeHaAI[MOHHOMW OLIeHKH.



ITacnopT o1leHOUHBIX MaTepPHUAJ/IOB MO0 AUCIUILINHE

Ne KonTpo/mpyemble pasjenbl (TeMbl) Kop Bup, metog,
n/n AMCLHUILIUHBI KOHTPO/IHPYEMOii ¢opma
(pe3y/abTaThI IO TEMaM) KOMIeTeHIuH (M1 OLIEHOYHOT'0
eé uacru) MepOonpHsITUS
1 2 3 4
OIlK-1.1-3
T 1 OIlK-1.1-Y
ema OITK-1.1-B
1 | HOC - undopmaTUKa peaibHOr0 BpeMeHH. OITK-1.2-3 JK3ameH
[Mpeamet u 3apauu LIOC B 1judpoBbIX LeTisx OITK-1.2-Y
OIIK-1.2-B
Tema 2
MareMaTHueCKUM arrapar Onm1caHus OIlK-1.1-3
JIMHENHBIX LIU(PPOBLIX Lierei U AUCKPeTHBIX OIlK-1.1-Y
DK3aMeH,
curHasioB. MaremaTuyeckue OCHOBBI OIIK-1.1-B
2 N sabopaTopHas
TIPOEKTHPOBAHUS JIMHENHBIX 1[U(POBBIX OIlK-1.2-3 A6oTa
busTpoB B Knacce KMX- u BUX-1iereit. OTK-1.2-Y P
InckpeTHOe npeobpa3zoBaHure Oypbe, aITOPUTM OIIK-1.2-B
BI1®, GwicTpasi cBepTKa
OIIK-1.1-3
Tema 3 y OIIK-1.1-Y
OCHOBBI MHOT'OCKOPOCTHOM 006paboTKM OIK-1.1-B JK3aMeH,
3 | CUrHaJIOB ¥ MeTO/ibl TIOCTPOEHHs LIU(PPOBBIX OIIK- 1' )3 nabopatopHas
E)i];]:)’l;[;OB C TIPOpeXMUBaHKEeM I10 BpEMEHU U 110 OMK-1.2-Y pabora
OIIK-1.2-B
OIIK-1.1-3
Tema 4 OIlIK-1.1-Y
OIIK-1.1-B
4 | OcHoBbl aHanu3a 3(¢¢heKToB KBAaHTOBAHUS B OK3aMeH
1(POBBIX IIersix OIK-1.2-3
Huposex I OTIK-1.2-Y
OIIK-1.2-B
OIlIK-1.1-3
OIlK-1.1-Y
Tema 5 OIK-1.1-B
5 | MaremaTrueckue OCHOBBI OTVMCAHUS OITK-1.2-3 JK3ameH
JByMepHBIX 1[U(POBLIX LeTeil U CUTHa/IOB OMK-1.2-Y
OIIK-1.2-B

Kpurepuu onjeHMBaHUsI KOMIIeTeHI|UH (pe3y/IbTaTOB)

1). YpoBeHb ycBOeHUs1 MaTepuasna, npeJyCcMOTPEHHOT O TTIPOTPaMMOM.




2). YMeHUe aHa/JIU3MpOBaTh  MaTepuas, YCTaHaBIMBAaThb
TIPUUYMHHOC/Ie[JCTBEHHbIE CBSI3U.
3). OTBeTBbl Ha BOIIPOCHI: TIOJTHOTA, APTYMEHTHPOBAHHOCTb, yOEXIEeHHOCTh,
yMeHue
4). KauecTBo oTBeTa (ero o011iasi KOMITO3HUL{Ks, IOTUYHOCTb, YOEXK/IeHHOCTb,
oO111ast 3pyauLys)
5). Vicnosib30BaHMe [10MOJ/IHATETbHOM JIMTePaTypPhl MPY MOATOTOBKE OTBETOB.

YpoBeHb 0CBOeHHsSI C()OPMMUPOBAHHOCTHM 3HAHWM, YMEHWH W HaBBIKOB IO
JMUCIUTIIHE OlleHUBaeTCsl B hopMe Oa/TbHOM OTMETKH:

«OT/IMUHO»  3aC/Ty’)KMBaeT  CTYZ[IeHT, OOHapy)KUBIIIMK  BCECTOPOHHEe,
cucTeMaThueckoe U TyyboKoe 3HaHMe y4ueOHO-TIPOrpaMMHOrO0 MaTepuasa, yMeHHe
cBOOOMHO BBLITIOJHATL 3aJjaHUs, TIPeAyCMOTpPeHHble TPOrpaMMOM, YCBOWBILIWHN
OCHOBHYKO M 3HAaKOMbIM C [IOMOJIHUTENIbHOW JIUTEpPaTypOd, pPeKOMeHJ0BaHHOU
rnporpaMmoi. Kak mpaBu/O, OIleHKa «OT/JIMYHO» BBICTAB/SIETCS CTYy/leHTaM,
YCBOMBILIMM B3aMMOCBSI3b OCHOBHBIX MOHSATUA AUCLMIUVIMHBI B WX 3HAU€HWUU [JIs1
riproOpeTaemMoii rpodeccry, TIPOSIBUBIIIUM TBOPUECKHE CITOCOOHOCTH B TTIOHUMAHUHY,
W3/10)KeHUH U UCTI0JTh30BaHUM yueOHO-TIPOrpaMMHOT0 MaTepuara.

«Xopomio»  3ac/Iy’KMBaeT  CTY[EeHT, OOHapy)KMBIIWM TIOJTHOe  3HaHHe
yueOHOIIPOrpaMMHOTO MaTepHarsa, YCIellHO BBITO/HSIIIMN TIpelyCMOTPEeHHbIE B
riporpaMme 3aZlaHusi, YCBOMBILIWM OCHOBHYIO JIUTepaTypy, PeKOMEH/I0BaHHYIO B
riporpamMme. Kak rpaBusio, OlleHKa «XOPOILIO» BLICTaB/ISIeTCS CTY[eHTaM, MOKa3aBIlIuM
CUCTeMAaTUYeCKUil XapakTep 3HaHUM TI0 [AWCLUIVIMHE W CIOCOOHBIM K WX
CaMOCTOSITe/ILHOMY TIOTIOJTHEHWIO M OOHOBJ/IEHHIO B XOJe Aa/bHelineid ydeOHOI
paboThl ¥ MpodeccoHaMbHOM /1eATe/TbHOCTH.

«Y A0OB/IETBOPUTE/IbHO» 3aC/Iy)KUBaeT CTYy/eHT, OOHapy>KUBIIMM 3HAHUS
OCHOBHOTO y4eOHO-TIpOrpaMMHOTO MaTepuasia B 00beMe, HeoOXOAUMOM Jisi
JanbHeuIer yaeObl U rpefcTosiieid paboTel 10 CITelMaTbHOCTH, CIPAaBJISIOIIAICS C
BBLITIOJIHEHWEM 3aJlaHul, TIpeJlyCMOTPEeHHbIX TPOrpaMMOM, 3HAKOMbIM C OCHOBHOM
UTepaTypod, peKOMeH/JOBaHHOW  TmporpamMMmon. Kak  mpaBuio,  OLleHKa
«YZI0BJIETBOPUTE/NILHO» BBICTAB/SIETCSI CTYJE€HTaM, [JOMYCTUBIIMM TOrPELIHOCTH B
OTBeTe Ha 7K3aMeHe Y IPH BBITIOJTHEHUH K3aMeHaI[MOHHBIX 3a/laHui, HO 00J1a/[afoIiuM
HeoOXO0JUMBIMU 3HaHUSMU I UX YCTPAaHEHHS 110/ PyKOBO/ICTBOM IIpeIio/iaBaTe/is.

«HeypoB/eTBOpUTE/IGHO»  BBICTAB/ISIETCS  CTY/IeHTY, OOHapy>KUBIIEMY
npo0esibl B 3HAHUSAX OCHOBHOTO yueOHO-TTPOrpaMMHOTO MaTepuara, [JOMyCTUBIIEMY
TIPUHLIATIATbHBIE OLIMOKY B BBITIOJTHEHUH MPeAYCMOTPEHHBIX TTPOrPaMMOM 3aZlaHUH.
Kak npaBuo, OlleHKa «Hey[0B/IeTBOPUTEbHO» CTABUTCS CTYJeHTaM, KOTOpbie He
MOTYT TIPOZIO/DKUTL 00yueHHe WU TIPUCTYITUTh K TIPoheCCHOHaTbHON AesTe/TbHOCTH
10 OKOHUaHWM By3a 0e3 [IOTIOJTHUTENBHBIX 3aHATUA TI0 COOTBETCTBYOLEH
JVCLIATITUHE.
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TunoBbie KOHTPOJIbHbIE 3a/ldHUA WX UHbIE€ MaTe€PHUAJ/IbI
BOHpOCI:I K 3K3dM€EHY 10 JUCHHUI/INHE

OcHoBHBbIe 3Tarbl poeKTUpoBanus cucteMsl LIOC.

ITpeamet u 3apaun [1OC B 11U(PpOBBIX 1[eTIsX.

MaTemaTryeckass TMOCTaHOBKA 3afaud  ONTHMA/JbHOTO  MPOEKTUPOBaHUS
LU(PPOBBIX (PUIBTPOB.

OneMeHTapHbIe 1IU(POBLIe 3BeHbsI U UX Tpadrueckoe 0TOOpakeHUe.
MaremaTuyeckoe OIMCaHMe KJjacca OrepaTopoB JMHEWHBbIX 1[U(PPOBBIX 1lereu,
VHBapUaHTHBIX K CABUTY: ypaBHEHHE CBEPTKH, UMITy/IbCHasl XapaKTepPUCTHKaA.
INuckpeTtHoe npeo6pa3oBanue Jlarsiaca v ero CBsi3b C Z-1npeodpa3oBaHUEM.
Z-tipeobpa3oBaHue U ero CBOMCTBa.

O6paTHoe Z-nipeobpa3oBaHue U ero BLIYUCIEHHE.

[Tpeobpa3oBanre ®yphe U ero CBsA3b C Z-Tpeobpa3oBaHUEM.

YcTourBOCTb U (hr3nyecKasi peasii3yeMOCTb TMHEHMHBIX L[U(POBBIX Lierek.
OmnucaHve TMHENHBIX JUCKPETHBIX CUCTeM U LIU(POBBIX 1ierneii B Z-001acTu.
[TepematouHasi pyHKIMs LUbPOBOU Ljenu. B3anumMocBsizb Mexay repesaTouyHOM
(yHKLMeW U pa3HOCTHBIM YDaBHEHHEM.

[TepepaTouHbie (PYHKIIMM M UMITYJ/IbCHbIE XapaKTEPUCTUKU LIU(POBBIX 3BEHLEB
MIepBOro MopsiJKa.

[TepesaTouHble QYHKLUU M UMIY/IbCHbIE XapaKTePUCTHUKU LIM(POBBIX 3BEHHEB
BTOPOTO MOPSiZKA.

OrneHKa yCTOMUMBOCTH LM(PPOBBIX Lieren o nepegatouHor GpyHkumu. Kapra Hy-
JIeV Y TIOJTFOCOB.

YacToTHbIe XapaKTePUCTUKU LIU(PPOBLIX 3B€HbEB IMEPBOI0 MOPSiIKa.

YacToTHbIe XapaKTePUCTUKU LIM(PPOBBLIX 3B€HbEB BTOPOTO MOPsJKA.

da30Bble [IUPPOBbIE 3BeHbSI U UX CBOWCTBA.

OnucaHve MUHEWHBIX AUCKPETHBIX CUCTEM U L[U(POBLIX LieTeil B MPOCTPaHCTBe
COCTOSTHUM.

OmnpefeneHre ypaBHEHMI COCTOSIHMSL M BbIXOJa LIM(PPOBOU Lienu MO rnepefaTroy-
HOM (PyHKLIWH.

Marematrueckoe ornvcaHue AUCKPeTHbIX CHMrHaioB. CBA3b MeXAY CIeKTpamu
aHa/I0roBOr0 U JUCKPETHOI'O CUTHAJIOB.

Juckperrsanusa  y3KOMOJIOCHOTO curHana. Teopema KoTe/nbHUKOBa /i
Y3KOIOJIOCHBIX CUT'HAJIOB.

dopmHUpoBaHKe CUTHaa C OHOW O0KOBOH ToJiocoii. MoaynsTop YuBepa.
IuckpeTtHoe rpeobpa3oBaHre ypbe U ero cBoicTBa. [Ipsimoe 1 obpaTHOe Juc-
KpeTHoe rpeobpa3oBaHue DOypbe.

Anroputm 6bicTpOro TIpeobpa3oBanHust Pypbe 1 ero BLIUKMCIUTENbHAs dPPeKTUB-
HOCTb.
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MaremaTrueckoe ornucaHue [UudpoBbix GUILTPOB B Kiaaccax KUX- u B X1jerneil.
CpaBHuTe/NbHBIN aHamu3 3¢(eKTUBHOCTH [IBYX K/IaCCOB JIMHEWHBIX LU(POBbBIX
Liereu.

[TocTaHOBKa M pellieHre 3a/jaur annpoKcuMaluu QpyHKuyy nepegaur LI B kac-
ce BUX-11ereii.

Cunte3 BUX-punbTpoB MeTOA0M UHBAapMAHTHOWM UMMYJ/IbCHOW XapaKTePUCUKU.
MeTo bl CMHTE3a aHa/I0rOBBIX (YUIBTPOB-MPOTOTHUIIOB.

BunuHelHOe rTpeoOpa3oBaHye 1 ero mpuMeHeHHe /151 cuHTe3a 1P B kmacce BUX-
Lierne.

KanoHuueckas v KackaziHasi popmbl B X -bunbTpos.

Pa3HocTtHOoe ypaBHeHue L1® B kiacce BUX-1ieneii.

[Tpo6sieMbl YCTOMUMBOCTM U UYBCTBUTENBLHOCTU XapaKTePUCTHK I[M(POBBIX
BUX-punbTpos.

[TocTaHOBKa U pellieHUe 3a/jauM anmnpokcuMariuu ¢GyHKimu nepegaur L{d B knac-
ce KUX-ueneu.

[Tpsimast v KackagHas popmbl peanv3anuu LId B knacce KU X-neneid.
KUNX-punbtps! ¢ muHeriHoM PUYX. CruHte3 KUX-(QuabTpoB METO0OM OKOH.
MeTo/, UaCTOTHOM BHIOOPKHU U €ro MOAU(UKALUH.

BrbruricsieHre ObICTpPOY CBEPTKHM Ha OCHOBe anropyutMa bI1®.

LludpoBbie coryiacoBaHHble (QUIBTPhl U WX BbIUMC/IEHHE MeTOAOM OBbICTpOM
CBEPTKH.

LIudporsie mpeobpa3oBateny ['unbbepra u AuddepeHIaTopkI.
MaTtemaTryeckas (popMasv3aLys 1 pelleHre 3ajauyi ONTUMaIbHOIO MPOeKTHUPO-
BaHUS LU(PPOBBIX (PUIBTPOB.

[IpsiMasi U obpaTHasi 3a/lauvl ONMTUMAaIBLHOTO TIPOEKTUPOBaHUS UGMPOBBIX (HIIb-
TPOB. MeTozibl 1eKOMITO3ULIUU.

Hermmarivisi, Kak criocob NMOHM)KeHHUsT YaCTOThI AUCKPeTH3alIUH.

WHTepriosisALys, Kak Criocod MOBBIIIeHHs YaCTOThI ANCKPeTH3alIUN.

MeTo/ cHvHTe3a y3KOIOJIOCHOTO (PU/IbTpa Ha OCHOBE Jie[UMaliy U WUHTEpPIIOJisi-
L[1H.

MHorocrtyrneHuaras cTpykrypa L|®: onTmanbHbIN CUHTE3.

[TonmudasHas popma bunbTpa-genMMaropa.

[TapannensHasi bopma GuabTpa-geLMaTopa.

LIudposbie rpebeHuaTbie GUIBTPLI: OTAUUUTE/bHBIE 0COOEHHOCTH Y OCHOBHbIE
XapaKTepUCTUKHU.

Metoz crHTe3a CTPYKTYpBbI Y3KOMNoJI0CcHOro LId Ha OCHOBe penmaliv ¥ UHTep-
TMOJISIAA UMITYJIbCHOW XapaKTePUCTUKU.

OnTrManbHBIM CUHTE3 MHOTOKACKaIHOM CTPYKTYPhbI y3kKomosiocHoro L1d Ha oc-
HOBe JlelIUMaliy U UHTEPIIO/ISILUU UMITYy/IbCHOM XapaKTePUCTHKH.

OPdeKThl KOHeUHOM pa3psIHOCTU UKCes B 1IU(PPOBLIX Liensx. JIMHelHasi Mo/ie/b
1IymMa KBaHTOBaHUSI.

[Iym aHanoro-1udpoBoro rmpeobpa3oBaHus U ero oLieHKa.
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[ITymbl OKpyT/ieHHs B U(GPOBBIX (DUIbTPaX MPH MpeCTaBJIeHUH urces ¢ (PUKCU-
POBAHHOM U TI/IaBaloOIel 3amnsiToM.

IlTymoBas mopens L1d nepBoro nopsizika v ero OLieHKa.

[[TymoBas mogesib L]® BTOpPOro ropsiika v ero oLeHKa.

BbrunicieHre cCOOCTBEHHOTO IITyMa Ha BbIXO/ie TMHeWMHOM 1[1(POBOM LIerH.
OddexThl MepernosHeHUsT B CymMMaTopax U 6opsba ¢ HUMU. OrpaHuyeHue AUHa-
MHUUeCKOTo /iuaria3oHa. MacirabupoBaHue.

[IIymoBasi Mmozienb [I>KeKCOHa U ee TIpUMeHeHUe [Jisi MacIuTaOMpOBaHUs Tiepe-
MEHHBIX U OL[eHKH COOCTBEHHOTO IIyMa.

KBanToBaHue k03¢ duiiieHToB L|® 1 o1leHKa ero BJIUsHUSI.

Kosiebanusi mpefie/IbHOTO 1IUKIIA.

MaTemMaTryeckoe OnvcaHve HeJIMHEWHBIX JUCKPETHBIX CUCTEM U LU(POBBIX Lie-
reli Ha OCHOBe (DYHKIIMOHA/IbHBIX PsIZIOB U MOJIMHOMOB BosbTeppsl.

JByMepHbIe CUTHa/IbI U L{elli: MaTeMaThuueckoe ornuvcaHye. TUNoBbIe AByMepHbIe
1oc/ie[oBaTe/IbHOCTU. OCHOBHBIE OrepaLvi.

Y CTOWMUMBOCTD M (pr3UUeCcKasi peaju3yeMOoCThb IByMepPHbIX cucTeM. Pa3envmbie
CUCTeMBl.

[uckpeTu3alvsi BYMepHbIX CUTHAjoB. [IBymMepHOoe Z-mipeobpa3oBaHue U €ro
cBo¥icTBa. [IByMepHOe IUCKpeTHOe rpeobpa3oBaHue Dyphbe.

[BymepHble BUX-(QUnbTphl: on1caHue U CBOKWCTBA.

Oeymepnbie KUX-¢punbTpel. Peanu3anys Ha ocHoBe AT1D.

OrnuvcaHve ABYMEpPHBIX CUCTeM Y LU(POBBIX Lierled B MIPOCTPAaHCTBE COCTOSIHUM.
YrpaBsieMOCTb Y HaOJTH0/[aeMOCTb.

OddeKTbl KBAHTOBaHUS B IBYMEPHBIX CUCTeMax M LU(PPOBBIX LIEMsX.

ITnan NMpaKTUHYECKHUX 3aHATHHA

Tema 2. MaremaTHuecKuM anmnapar ONMCAHUA JUHEHHBIX HH(POBBIX

Ierneil U AMCKPeTHbIX CUrHA/J0B. MaTremMaTuyecKue OCHOBbI NMPOEKTUPOBaHUSA
JMHeNHBIX 1U(ppoBbIX (uabTPoB B Kiaacce KNUX- u BUX-peneu. Jluckpernoe
npeobpa3oBanue ®ypbe, anropurm BII®, 6bicTpas cBepTKa (12 yacos).

Lenb: N3yueHne maTeMaTUUeCKHMX METOJOB aHa/v3a U MOCTPOEHUS JIMHEWMHBIX

1[M(POBLIX IIerer € 3aJlaHHBIMA CBOMCTBAMH UYaCTOTHOM HM30MpPATe/IbHOCTH, B TOM

yKC/ie C UCIIO/Tb30BaHWEeM JUCKPEeTHOTo Tipeobpa3oBanusi @ypwe u anroputma bI1d.

Borpocs! ajist 06CyxaeHust:

1. MaremaTrueckoe onurcaHue Kaacca OrnepaTopoB JTMHENHBIX U(POBBIX Liereu,
VHBapUaHTHBIX K CABUTY: ypaBHEHUE CBEPTKH, UMITy/IbCHasl XapaKTepPUCTHKaA.
Z-nipeobpa3oBaHye U ero BeIUMC/IeHHe.

OO6patHoe Z-ipeobpa3oBaHue U €ro BLIUKCIEHHE.

4. OrnucaHue JTUHENWHBIX JUCKPETHBIX CUCTeM U I[U(dPOBBIX 1iereli B Z-006/1acTy.
.
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10.
11.

12.

13.

14,
15.

[TepegaTouHast PyHKLMS 1[U(PPOBOH Lienu. B3auMoCBsI3b MeXX/1y Iepe/laTOuHOU
(GyHKIMel U pa3HOCTHBIM YpaBHEHUEM.

[TepenaTtounbie yHKIMU U UMITYJIbCHBIE XapaKTePUCTUKU 1[U(POBBIX 3BEHbEB
NIepBOTro TMOpsJKa.

[TepenaTtounbie yHKIMU U UMITYJIbCHbIE XapaKTePUCTUKU I[U(POBBIX 3BeHbEB
BTOPOTO MOPSIAKA.

OlleHKa yCTOMUYMBOCTU 1IA(PPOBLIX Lierei Mo nepeaatrouHor GyHkuyu. Kapra
HyJIe¥ U TI0JIFOCOB.

YacToTHbIe XapaKTePUCTUKU LIU(PPOBLIX 3B€HbEB MMEPBOr0 MOPSIKa.
YacToTHbIe XapaKTePUCTUKU LIM(PPOBBIX 3BEHbEB BTOPOrO MOPSJKA.
IvckpeTtHoe npeoOpa3oBaHue @yphe U ero BerurcieHue. [IpsiMmoe u o6paTHoe
JucKpeTHoe nipeobpa3oBaHue Dypoe.

AnroputMm 6bicTpOro rpeobpaszoBanust Pypbe U ero BeIUMC/IMTE/NbHAs 3D ]ek-
THUBHOCT.

BunuHeliHoe mpeoOpa3oBaHue U ero rpuMeHeHue AJisi cuHTe3a LId B kiacce
BUX-1jenem.

BeIunicsienue ObICTPOM CBePTKHU Ha OCHOBe anropuTma bI1d.
MaTtemaTnueckas (popManv3alysi U pelleHre 3aJauyd ONTHUMAaabHOrO TMPOeK-
THUPOBaHUs U(GPOBBIX (GUTBTPOB.

IIpuMepbI TUNIOBBIX 3aJaHUH

BNJIET Ne 1-1

1. OnwMcaHue TUHEMHBIX JUCKPETHBIX CUCTEM U LIM(POBBIX 1[eTIeH
B Z-00/1aCTH.

2. TlocTraHOoBKa W pellleHWe 3a/laud amnmpoKcUMaluu (GyHKIUN
nepegauu L{® B knacce BUX-1jemnei.

3. Kak rpaduvuecku otobpaxkaeTtcs cTpyktypa LI® Bxom x(n) u
BBIXOZ, y(n), KOTOPOTO CBSI3aHbl YpaBHEHUEM BU/A:

y(n) =x(n)+2x(n-2)+y(n-1)+2y(n-2)-3y(n-3).
4. Bblunc/idTe CBEPTKY ABYX BPEMEHHBIX MOC/Iel0BaTe/TbHOCTEN
BEKTOPOB, U HapucyuTe rpadyku BXOJHOTO X(n), BbIXoAHOTO y(n)
CUTHAJIOB Y UMITY/TIbCHOM XapaKTepucTuku h(n):

X ={11-1-1}; H ={1,0,5;0,25,0}

BUJIET No 1-2

1. MaremaTtuueckast [MOCTAaHOBKA 3a/lauu OIITUMAaJ/JILHOI'O
TIPOEKTUPOBaHUS LIU(POBBIX (PUILTPOB.




2. TlepepmaTouHasi pyHKUMS LK(POBOH Lienu. B3auMoCBs3b MeXIy
riepeJaTOYHON (PyHKIIMeM U pa3HOCTHBIM ypaBHEHHEM.

3. Kak rpaduuecku otobpaxkaercsi crpykrypa LI®, Bxoz x(n) u
BBIXO/, y(1), KOTOPOTO CBsi3aHbl YypaBHEHWEM BH/IA:

y(n) =2x(n) - x(n-3)+2y(n-1) —y(n—4).
4. BblUUC/IUTE CBEPTKY JBYX BPEMEHHBIX TOC/e/0BaTebHOCTeM
BEKTOPOB, U HapucyuTe rpadyku BXOJHOTO X(n), BbIXoAHOTO y(n)
CUTHA/IOB U UMITY/IbCHOW XapaKTepuCTUKU h(n):

X ={11-1-1}; H = {1,-0,5;0,25;0},

BNJIET Ne 1-3

1. OnemeHTapHble LM(pPOBbIe 3BeHbs U WX Trpaduyeckoe
oTobpaxkeHue.

2. PasnoctHOe ypaBHeHue L|® B knacce BUX-1jernen.

3. Kak rpaduueckn otobpakaetcsi ctpykrypa LId, Bxog x(n) u
BbIXO/] ¥(1n), KOTOPOTO CBsI3aHbl ypaBHEHHEM BU/IA:

y(n)=x(+3x(n-3)+x(n-4)-y(n-1)+2y(n-5).
4. BplUMC/IMTe CBEPTKY ABYX BPEMEHHBIX IOC/e[0BaTeIbHOCTEN
BEKTODOB, M HapUCyMTe TrpauKy BXOAHOrO X(n), BbIXOLHOTO y(n)
CUTHAJIOB U UMITY/TIbCHOM XapaKTepucTuku h(n):

X ={1-1,1-1}; H ={0;0,50,;0,5;0}.

BUJIET Neo 1-4

1. MaremaTnueckoe oOmnucaHue Kjacca OMepaTopoB JIMHEWHBIX
LM(POBBIX Liereld, MHBAPUAHTHBIX K CJBUIY: ypaBHeEHHE CBEpTKH,
VIMITyJIbCHAsl XapaKTepUCTHKaA.

2. TlocTtaHoBKa U pellleHWe 3aJauyd anrnpoOKCUMALUM (PYHKIUU
nepegauu 1{® B knacce KU X-1jemnei.

3. Kak rpaduuecku otobpaxkaercsi crpykrypa LI®, Bxox x(n) u
BbIXOJ y(n), KOTOPOT'O CBsI3aHbl ypaBHEHHEM BHU/a:
y(n) =x(n)—2x(n-1)+3x(n—-2)-y(n-1) +5y(n—4).
4. BpluMoIvTe CBepTKY ABYX BPEMEHHBIX I0C/e/0BaTebHOCTeN
BEKTOPOB, M HapuCyHuTe Trpaukyd BXOAHOrO X(n), BbIXOAHOTO y(n)




CUTHAJIOB U UMITY/IbCHOM XapaKTepucTuKy h(n):

X ={1-L1-1}; H ={-105-0,250}

BNJIET Ne 1-5

1. Z-npeobpa3oBaHHe U €r0 CBOMCTBA.
2. OcHOBHBIe 3Tarbl poekTrpoBaHus cucteMsl LIOC.

3. Kak rpaduuecku otobpaxkaercsi crpykrypa LI®, Bxox x(n) u
BBIXO/] y(n), KOTOPOTO CBsi3aHbl ypaBHeHHEM BHU/A:

y(n)=3x(n)-x(n-5)+y(n-1)+2y(n-2)-4y(n-5).
4. BpluMoIMTe CBepPTKY ABYX BPEMEHHBIX I10C/Ie/0BaTe/IbHOCTeN
BEKTOPOB, U HapUCyHMTe Tpa(uKy BXOAHOTO X(n), BbIXOAHOTO Y(n)
CUTHAJIOB Y UMITY/IbCHOM XapaKTepuCTUKHU h(n):

X ={11-1-1}; H ={0;0,5;0,0,5;0}

BUJIET No 2-1

1. JuckpetHoe mpeobpa3oBanue dypbe u ero cBoiicTa. [Ipsimoe
1 obpaTHOe [rCKpeTHOe TIpeobpa3oBaHrie dypoe.

2. Meto/; 4aCTOTHOM BBIOOPKH.

3. HaiWitu nepepatouHyro ¢yHkuMio H(z), onpeaenuts TUI
buabTpa U CTereHb ero YCTOMYMBOCTU IO TI0JIOXKEHUIO TIO/IFOCOB.
[Toctpoute AUX 1 ®UYX punbtpa, eciu:

y(n) =2x(n)—x(n—-1)+0,25y(n—2).
4. Iloctpouts OIID nUCKpeTHOro CUrHasa:

y(n) =2sin 2—”n + coszz—”n.
16 16

BWJIET No 2-2

1. Tlepepmatounas  ¢yHKLUMsI, 4YacTOTHble W HMITYJ/IbCHBIE
XapakTepUCTUKM  LMQPOBbIX  3BEHbEB  BTOPOr0  MOpsiAKa
(ZeHcTBUTE/IbHBIE KODHH).

2. Ausroputm  OpicTporo mipeobpa3zoBaHusi dDypbe U ero
BBIUMC/IATE/IbHAS 3(D(PEKTUBHOCTD.
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3. Haiitu nepegatouHyto QyHkiuo H(z), ornpeAenuTb THII
bunbTpa U CTereHb ero yCTOMYMBOCTU TIO TIOJIOXKEHUIO TOJTFOCOB.
[Toctpouts AUX 1 ®UX dunbTpa, ecim:

y(n) =x(n)-2x(n-1)+13y(n-1)-0,4y(n-2).
4. Iloctpoute OIID nUCKpeTHOro CUrHala:

. 21 2
n) =sin—n+co0s3—n.
y(n) 16 5

BUJIET Ne 2-3

1. TlepemarouHasi  (yHKUHMS, UYaCTOTHble W  UMIY/IbCHbIE
XapaKTepUCTUKKU LIU(GPOBBIX 3BeHbEB MEPBOTO MOPSiAKa.

2. [uckpetHoe nipeobpa3oBanue @ypbe U ero cBoiicTBa. [Ipsimoe u
obOparHoe JucKpeTHOe Tipeobpa3oBanue Dyphe.

3. Haiitu nepegatounyro ¢yHkuuo H(z), omnpenenuTb THUI
(GuIbTpa Y CTeeHb ero YCTOWUYMBOCTU M0 TIOJIOKEHHIO TMOJIFOCOB.
[Toctpouts AUX 1 @YX punbTpa, eciu:

y(n)=x(n)+x(n-2)-13y(h-1)-0,4y(n-2).
4. Tloctpouts JII® aucKpeTHOro CUrHajia:

y(n) = 2sin 2—”n + cos42—7Z n.
16 16

BWJIET Ne 2-4

1. TlepemartouHble (YHKLMM, UYaCTOTHble W  HMIY/IbCHbIE
XapaKTepUCTUKA  L[U(POBBIX 3BEeHbEB BTOPOTO ropsiZika
(mencTBUTE/IbHBIE KOPHMU)

2. Ausroputm  OpicTporo mipeobOpa3zoBaHusi Dypbe U ero
BbIUMC/IATE/TbHAsS 3(D(PEKTUBHOCTD.

3. Hautu nepegatounyro QyHkuuto H(z), onpenenvTb THII
¢unbTpa U CTeneHb ero yCTOWUYMBOCTU IO TOJIOXKEHUIO TOJHOCOB.
[Toctpouts AUX 1 ®UX punibtpa, eciu:

y(n)=3x(n)-2x(n-1) +16y(n-1)-0,63y(n-2).

4. Iloctpouts AIID nUCKpeTHOro CUrHasa:

y(n)=0,5sin 2—”n + c0522—7z n.
16 16
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BIJIET Ne 2-5
1. [OuckpeTtHoe npeobpa3zoBaHue Dypbe U ero cBorcTea. [Ipsmoe
1 oOpaTHOe HCKpeTHOe npeoOpa3oBaHue Dypoe.

2. MeTo/; 4aCTOTHOM BBIOOPKH.

3. Halitu nepepatouHyro G¢yHKUMIO H(z), omnpeaenuTb THII
buIbTpa U CTereHb ero yCTOWUMBOCTU TI0 TIOJIO)KEHUIO TI0JIFOCOB.
[Toctpouts AUX 1 ®UX dunbTpa, eciu:

y(n)=5x(n)—x(n-1)-16y(n-1)-0,63y(n-2).
4. Iloctpouts AIID nUCKpeTHOro CUrHasa:

. 2 2
n)=2sin2—n-cos—n.
y(n) 16 16

Tema 4. OcHoBbI aHa/u3a 3¢)(QeKToB KBaHTOBaHUSA B IM(PPOBBIX Lensx
(4 yaca)
Henp: M3yueHrne MeTONVKMU aHaimu3a 3(PQPeKTOB KBAaHTOBaHHS B LIM(PPOBBIX

LerTsiX.

o ks

Bompoch! fi71s1 06Cy>KaeHus:

OPdekTbl KOHEYHOU pa3psAHOCTH 4Yucen B LUMPOBbIX Lensx. JIuHelHas
MOZie/Tb IITyMa KBAHTOBaHUS.

[Iymbl OKpyr/iieHUs: B LU(POBbIX (UIbTPAX TPU TIPeACTABJIEHUU UUCEST C
(bMKCUPOBAHHOM 3alATOM.

[ITymosas mozesns LI®D nepBoro nopsifjka v ero OLjeHka.

[ITymoBas mogesns LI BTOpPOro rnopsjaka U ero oLeHkKa.

BbruricsieHrie COOCTBEHHOTO IiIyMa Ha BbIXO/e JIMHeNHOM 1 POBOi1 LIely.
OddekThl MepernoHeHUs B cyMMaTopax 1 6opbba ¢ Humu. OrpaHudeHue -
HaMWUeCKOro Airaria3oHa. MaciirabupoBaHue.

[ITymoBasi Mozienb [I)KeKCoHa U ee MPUMeHeHHe /IJis MacIITabupoBaHus Tiepe-
MEHHBIX U OL[eHKH COOCTBEHHOTO IIIyMa.

KBaHToBanue ko3duipeHToB L1 U o1leHKa ero BAUSHUS.

12



IIpuMepbI TUNIOBBIX 3aJaHUH

BUJIET Ne 3-1

1. 3ddekTbl KOHEUHOM pa3psiAHOCTH YUCesT B LIU(PPOBBIX LIETIsIX.
JIvHeliHasi MO/ie/Tb LiIyMa KBaHTOBaHHUSI.

2. Tloctpouts mymoByto mogesb LD u paccuuTath AUCTIEPCUIO
coOCTBEeHHOr0 IIfyMa Ha €ro BbIXoJe Tmpu 16-pa3psigHOM
Tpe/iCTaB/IeHUH IaHHBIX Ha BbIXOZAX YMHOKUTEJIEeH, eCJIH:

y(n)=2x(n)—x(n-1)+0,25y (n-2).

BUJIET Ne 3-2

1. IIym aHanoro-ijudpoBoro npeobpa3oBaHus U ero OrjeHKa.

2. Tloctpouts IyMOBYI0 Mozenb L{® 1 paccunTaTh JUCTIEPCHIO
coOCTBEeHHOrO0 IIfyMa Ha €ro BbIXoJe Tmpu 16-pa3psigHOM
rpe/iCTaB/IeHUM IaHHBIX Ha BBIXOJAX YMHOKUTEJIEU, eCJIN:

y(n) =x(n)-2x(n-1)+13y(n-1)-04y(n-2).

BUJIET Ne 3-3

1. Ilymbr  okpyrjeHuss B  LU(QPOBbIX  (UIbTPaXx IIpH
Tipe/iCTaB/JIeHUU urces C PUKCUPOBAHHOM 3alisITOM.

2. Iloctpouts IyMOBYIO Mozesb LM 1 paccuuTaTh SUCIIEPCHUIO
coOCTBEHHOTO0 IIfyMa Ha €ro BbIXoJe Tmpu 16-pa3psigHOM
TIpe/iCTaB/JIeHUH [JaHHbIX Ha BbIX0/JaX YMHOXXUTEJIeU, eC/Iu:

y(n)=x(n)+x(n-2)-13y(n-1)-0,4y(n-2).

BUJIET Ne 3-4

1. IIymoBas mogesns LI® nepBoro rnopsizika v ero oLeHkKa.

2. Iloctpouts IyMOBYI0 Mozenb LM 1 paccunTaTh JUCTIEPCHIO
COOCTBEHHOr0 1IIlyMa Ha ero BbIXoJe TipU 16-pa3psgHOM
Tripe/iCTaB/IeHUM [IaHHBIX Ha BBIXOJAX YMHOXKUTEJIEU, eC/Iu:

y(n)=3x(n)—2x(n-1)+16y(n-1)—0,63y(n-2).

BUJIET Ne 3-5
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10.

11.

12,

13.

14,

15.

16.

17.

1. IlymoBas mogens LI® BTOpOro nopsiziKa v ero orjeHka.

2. Iloctpouts 1iymoByr0 Mogesns LId u paccunTaTth AUCIIEPCUIO
CcOOCTBEHHOr0 1IllyMa Ha ero BbIxoJe Tipu 16-pa3psgHOM
TIpe/iCTaB/JIeHNH [JaHHbIX Ha BbIXO/lJaX YMHOKUTEIel, eClIu:

y(n) =5x(n)—x(n-1)-16y(n-1)-0,63y (n-2).

TumnoBkle 3aJaHUs AJIs CAMOCTOATE/THHON PaboThI

[Naunte orpefiesieHre CAeAyOLIUX TEPMUHOB: «II0JIOCA TIPOITyCKaHUs»,
«TI0Ka3aTe/ii YaCTOTHOM n301paTeibHOCTI.

Kakue ncxofiHble JaHHbIe HE0OX0[UMO UMEeTh IPU MO/e/IMPOBaHUU LIUPPOBLIX
(GUIBTPOB?

Kakoi1 ¢pusnuecknit cMbIc umMeroT Ko3dduimentel KUX-¢punstpa?

Kakue cy1ecTByrOT 3Tarbl NpOeKTUPOBaHWs U(PPOBBIX (PUIBTPOB YaCTOTHOM
cesleKLAn?

UTo Takoe MNpsIMOYTOJIBHOCTb M Y3KOIMOJIOCHOCTh AUYX? Kak U3MeHsATCs
TpeboBaHUs K MOPSAKY QUIbTPa NMPY UX U3MEHeHUH?

Kakue HeraTUBHble TIOC/IeACTBUSI TIOBIeUéT 3a cCo0OW HeompaBJaHHOe
yBe/IMueHue Wiv yMeHbllleHUe nopsiaka KN X-bunstpa?

B uém 3ak/mrouaeTcs CyLjHOCTb OlepaLyi JAeluMalii U UHTEePIIO/ISLuKn ?
CTpyKTypHasi cxema Y3KOMNOJIOCHOTO (PUIbTpa Ha OCHOBe JeLMalyd U
uHTeprosiud. OCHOBHbIE 0COOEHHOCTH.

YTo Takoe MakCMMaJIbHO BO3MOXXHBIM KO3(PPULMEHT AeLuMariu?

Kakvie KpuTepyy WCHOJB3YKOTCA I[PU pacyeTe ONTUMAJbHBIX CTPYKTYP
¢dunbTpa? O6BsicHUTe UX (HU3NYECKUN CMBICIT.

Uro Takoe TMOMHBIM KO3(Q(ULMEHT TPOPEXUBaHUS MHOrOCTYIeHUYaTon
cTpyKTypbI? Kak ero Hautu?

Criocob pelieHdsi 3aflaud  ONTHMAJbHOTO CHHTE3a MHOTOCTYIEeHYaTou
CTPYKTYPHI (pUibTpa-Aenumaropa ¢ moMoiibio Xyka v JI>kvsca.

Maiite onipefeneHye 1UdpoBomMy rpebeHUaTOMY GUMBTPY?

Kakoe npenmMy1iecTBo faet repexoj, K AByXKaCKaJHOM CTPYKType C WCIIO0/Ib-
30BaHMeM TpebeHYaToro (GuibTpa, “TIPOPEXKUBAIOIIEro” CHEeKTP BXOAHOTO
curHasa?

Criocob cuHTe3a rpebeHuaToro GubTpa.

BapuaHTbl MOCTPOEHHs] MHOIOKacKaJHOW CTPYKTYpbl y3konosiocHoro HY
bubTpa.

M306pa3uTe UMITY/IbCHYIO XapaKTepUCTUKY rpebeHuaroro ¢uibtpa (Ko3dhdu-
L[MeHT NIPOPEeXUBAHUSA 3a/laeTCs MperojaBaTeseMm).
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18. M306pa3uTe  aMIIMTYJHO-UaCTOTHYIO  XapakKTepucTuky (Ko3dduipeHT
MIPOPE’KMBAHKS 3a/]aeTCsl Mpero/iaBaTesiem).

19. 3anummite W OOBSCHWUTE  aHAMUTUUECKYyI0  (QopMmyny TpebGeHUATOro
KNXd$unbtpa.

20. Hapucyiite cTpyKTypHYyt0 cxemy rpebenuaroro KNUX-dunbtpa.

21. O6bsicHMTE TIOUYeMy TpU cHUHTe3e y3KorosiocHoro HY ¢unbTpa Habmogaercs
3HauUTe/IbHOe YMeHbIlleHre COOCTBEHHBIX I1yMOB?

22. TTouemy 1ipu cuHTe3e Yy3KorosiocHoro HY ¢uibTpa yjaeTcss MHOTOKDPATHO
YMEHBIIUTh BEIUUC/IUTETbHBIE 3aTPaThI?

JIaGopaTopHbIi MPAKTHKYM

Ne Ne TeMbI HaumeHoBaHHe 1a00paTopHO# padoThI TpynoeMKoCTb, yac

n/n | JUCLUILIMHBI parop P pyA g

) 5 Cunte3 1udpoBbix KUX-punbTpoB u 4
WCCJIeJOBaHUE UX XapaKTePUCTUK
MeTtoppl TPOEKTUPOBAHUS u

2 2 rnporpaMMHasi  peamuszauus KUX- 4
(UIBTPOB
MeTtoppl TPOEKTUPOBAHUS u

3 2 IporpamMMHasi  peaju3sars b1 X- 4
bUIbTpoOB

4 3 MogenvpoBanve LU(POBBLIX (UIBTPOB 4
B cpege MATLAB
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