MHNHOBPHAYKHN POCCUN

®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE
o0pa3oBaTeNbHOE YUPEKICHUE BBICIIEr0 00pa30BaHUs
«TynbCKHM TOCYAAPCTBCHHBIA YHUBEPCUTETY

HNuctutyT BeiCOKOTOUHBIX cucTteM uM. B.IL. I'pszeBa

Kadenpa cucreM aBTOMaTHYECKOTO yIPABICHHUS

VYTBepkaeHO Ha 3aceTaHnu Kadeapsl
«CucTeMbl aBTOMAaTUYECKOTO YIPABICHUS
«26» sauBaps 2022 r., npotokon Ne 4

3aBenyromuit ¥ddeapoit

O.B.I'opsiues

®OH/] OLIEHOYHBIX CPEJACTB (OLIEHOYHBIE MATEPHAJIBI) 1151
MPOBEJEHNS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH 1
MPOMEXXYTOYHOI ATTECTALIMM OBYYAIOILIIMXCS 1O
JUCHMILIAHE (MOJY.JIIO)

«Teopust UMIYJILCHBIX M HU(PPOBBIX CHCTEM YIIPABJICHUS

OCHOBHOI nMpo(eccHoHANBLHO 00pa30BaTEIbHOM POrPaAMMBbI
BbICILIEr0 00pa30BaHNs — NPOrPaAaMMBbI CIIEMAJIUTETA

MO CTECIHAIIBHOCTH
24.05.06 CucTeMbl ynpaBjeHus JeTaTeJIbHbIMH annapaTaMu

C HampaBJICHHOCTH (TIpoduiem)
Cucrembl ynpasJieHUsl IBHKeHHeM 0eCIUJIOTHBIX JeTATeJbHbIX allapaToB
®opma 00ydeHus: OuHas

NnentudukanuonHsiii HoMep o0pazoBaTenbHOM porpammel: 240506-01-22

Tyna 2022 ron



JIMCT COI'JTIACOBAHUA
(¢oHaa OLIEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHUAJIOB)

PazpaboTumk:

4

[opstueB Oner Bamagnmuposud, 3aB. kad. CAY, a.t.H.. opod 2}/%7" o
(DUO, oonscHocmy, yueHas cmeneHs, YueHoe 36aHue) [ ”

R (NO/UNHCH)



1. Onucanune GpoHAAa OLEHOYHBIX CPEICTB (OLEHOYHbIX MATEPHAJIOB)

@DOHJ OIEHOYHBIX CPEACTB (OIIEHOYHBIE MaTEPHAIIbl) BKIIOUYACT B ceOsI KOHTPOJIBHBIC 3a7a-
HUS ¥ (WIK) BOMPOCHI, KOTOPbIE MOTYT OBITh NMPEAJIOKEHbI 00ydarolIeMycsi B paMKax TEKYIIero
KOHTpPOJI yCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTECTAI[MU MO AUCHUIUIMHE (MOAYII0). YKa3zaHHbIE
KOHTPOJIbHBIE 33/1aHUs U (WJIM) BOMPOCHI MO3BOJSIOT OLEHUTH TOCTHKEHUE 00Yy4aroIUMCs TUIaHU-
PYEMBIX PE3yJIbTATOB O0yYEHHUS MO JUCHUILTUHE (MOAYJII0), YCTAHOBICEHHBIX B COOTBETCTBYIOIICH
paboueii mporpaMme IUCHUIUIMHBI (MOIYJIs), a TakKe cPOPMUPOBAHHOCTh KOMITETEHIUH, YCTaHOB-
JICHHBIX B COOTBETCTBYIOIIEH OOIIEH XapaKTepHCTUKE OCHOBHOW MpogecCHOHaIbHONW 00pa3oBa-
TEJIBbHON NPOrPAMMBI.

[TostHBIC HAMMEHOBAHMSI KOMITETEHIIUH MPEICTABICHBI B O0IIEH XapaKTepUCTHUKE OCHOBHOM
npodeccuoHanbHOM 00pa30BaTENIbHOI MPOTrPaMMBI.

2. Ol_[eHO‘IHLIe cpeacrsa (OIICHO‘IHLIC MaTepl/IaJIbl) AJIHA TIPOBEACHUA TEKYILIECT0
KOHTPOJIA YCIIEBAEMOCTHN oﬁyqammnxcsl o TMCIOMIIJIMHE (MOHyJ'IIO)

IlepeyeHb KOHTPOJIbHBIX 3aaHUI U (M) BOMPOCOB I OLeHKH CPOPMHPOBAHHOCTH KOM-
nereHuun [IK-4 (koHTpOIMpyeMblii HHAMKATOP AocTHKeHUs KommeTenuu ITK-4.1)

7 cemecTp

1. Konrtponbubiii Bompoc. Kakoe BbICKa3zblBaHHE HAuOOJEE IMOJHO COOTBET-
CTBYET (ppa3e: «OCHOBHbIE (DYHKIIMOHAJIBHBIE JIIEMEHTHI, BXOJAIIME B 0000IIEHHYIO
CTPYKTYPHYIO cXeMy IU(POBOIl aBTOMATUYECKOW CUCTEMBI»)?

1. cunoBas cucreMa, OOBEKT YIPaBJICHHUS, TaTIUKH;

2. HempephIBHAS YACTh CUCTEMBI U LIU(pOBas yIpaBIIsoIIas 4acTb;

3. mudpoananoropsie mpeoOpa3zoBaTeIu, aHAIOTO-IM(POBBIE MpeodpazoBarenu, MUGPOBOE
BBIYUCIIUTENBEHOE YCTPOICTBO;

4. 00beKT ynpaBiaeHUs U LU(PPOBOE BHIUUCIUTENBLHOE YCTPOIMCTBO.

2. KontponpHsrii Bopoc. Uto moapazymeBaetcst moa paboToi nudpoBoro BbI-
YUCIIUTEIBHOIO YCTPOMCTBA B PEKUME PEATBHOTO BPEMEHU?

1. JaHHBIN peXUM MoJIpa3yMeBaeT BBOJ MH(POPMALIMHU C JaTYMKOB U BBIBOJ] PE3Yy/IbTaTOB HA
peanbHbIE BBIXOJHBIE YCTPONCTBA;

2. IaHHBIM PEXUM IOAPa3yMeBAET pacdeT YIPABIISIOIIET0 BO3ACUCTBUS 32 OTPaHUYEHHOE
BpEMs], OIIPEIENAEMOE CII0KHOCTBIO AITOPUTMA;

3. JaHHBIA peXHUM IMOJpa3yMeBaeT BBHIIOJIHEHUE ONepaluid M0 CUUTHIBAHHIO MHPOpPMALUU
U3 BXOJHBIX MOPTOB, €€ 00pabOTKy U BBIBOJ, C II€JIbIO YIIPaBIEHUS 0OBEKTOM, 332 OrPAaHUYEHHOE
BpeMsl, Ha3bIBAEMOE TAKTOM KBAHTOBAHMS;

4. MaHHBIN PEXUM MOJpPa3yMeBaeT MPOBEIEHUE PAacCUe€TOB BCTPOECHHBIMH IU(POBBHIMU BBI-
YUCJIUTEIBHBIMU YCTPOMCTBAMU.

3. KonTpomabHBIi BomIpoc. YKazaTh MPABWIBHYIO MOCIEI0BATEILHOCTh ITAMOB
npeoOpa3oBaHus aHATOTOBOM MH(popManK B IU(PPOBOM KO:

1. MacmTaOMpOBaHKE U KOJTUPOBAHUE;



2. KBaHTOBaHHUE 10 BPEMEHU U 110 YPOBHIO;
3. KBaHTOBaHUE IO BPEMEHH, YPOBHIO U KOJUPOBAHUE;
4. MoxynsILMsl, KBAHTOBAHUE 110 BPEMEHU U YPOBHIO, KOJUPOBAHUE.

4. KontponbHbiii Bonpoc. KakoMy BHly MOAYJISIIUM COOTBETCTBYET BapbUpOBa-
HUE CKBAXXHOCTU UMILYJIbCOB y ?

1. muMpOoTHO-UMNYJIbCHAS. MOTYJISALIMS.

2. aMIUIUTYAHO-UMITYJIbCHASI MOIYJISIIHS.
3. 4aCTOTHO-UMITYJIbCHASI MOTYJISIIHS.

4. pazo-uMmynbcHasi MOy

5.Kontponbnbiit Boripoc. Kak onpenensieTcss 4ucio ypoBHEH cTaTU4eCKOM Xa-
paktepuctuku ALl ¢ pa3psaHocTeio N.

1. pu=2""

2. u=2"+1.
3. u=2"-1
4, u=N?-1.

6.KonTtponpHblit Bompoc. Uto BiIrodaeT B cedst nudponas gacts LICAY?

1. uudpoanasoroBelii 1 aHamoro-1UdPoOBOI MpeodpasoBaTeiu;

2. mudpoaHaNOroBbIil U aHANOTrO-IU(PPOBOI MpeodpazoBaTenu, HUPPOBOE BHIUMUCIUTEIb-
HOE YCTPOUCTBO;

3. mudpoBOE BEIYUCIUTEIHHOE YCTPOUCTBO;

4. mudpoaHaIOTOBBId U aHAIOTO-IIMGPOBOH Mpeodpa3oBareu, MU(POBOE BHIYUCIUTEIb-
HOE YCTPOMCTBO U YCTPONCTBO CPaBHEHMUS.

7.KontponbHblii Bonpoc. B ueM oTinyue UMIMyIbsCHON CHCTEMBbI YIPABICHUS
oT uppoBOI?

1. B UMIYJIbCHOM CHCTEME OCYILIECTBISIETCS KBAaHTOBAaHUE CUTHAJIOB 110 BPEMEHH, a B LU (]-
POBOH IO BPEMEHH U YPOBHIO;

2. B UMITYJIbCHOM CHUCTEME OCYILIECTBIISICTCSI KBAHTOBAaHHE CUTHAJIOB IO YPOBHIO, a B LU (-
POBOH IO BPEMEHH U YPOBHIO;

3. B UMITyJIbCHOM CHCTEME OCYILIECTBISETCS KBAHTOBAHWE CUTHAJIOB 110 YPOBHIO, a B LU (-
POBOH IO BPEMEHH;

4. B UMIIyJIbCHOW CUCTEME OCYILIECTBIIETCS KBAHTOBAHNE CUTHAJIOB 110 BPEMEHHU U YPOBHIO,
a B iu(poBoit IO YPOBHIO.

8. Kontponbusii Borpoc. Ilporecc nmpeodbpazoBanus 1mudpoBoro Koja B He-
NPEPBHIBHBIN CUTHAJ BKJIIOYAET B CE0sI CIEAYIONIUE OTIePAIIiH:

1. IeKOIUPOBAHKE W IKCTPAITOJIAIIHIO;

2. IEKOJIMPOBAHUE;

3. MaciTabMpoBaHUE U JICKOIUPOBAHNCE;

4. MORYJSIIINIO, TEKOANPOBAHUE U IKCTPATOISIIHIO.



9.Kontponbubiit Boripoc. Kakomy By KBaHTOBaHHUSI COOTBETCTBYET (hUKCa-
I[USl MTHOBEHHBIX 3HAUEHUN HEMPEPHIBHO M3MEHsOIIeNcsa (yHKIuU y(t) B Auc-
KkpeTHble MOMeHTHI BpeMean (k=0, 1, 2, ... — IHCKpETHOE BpeMsi, — TIEPHO/I JTHC-
KPETHOCTH 10 BPEMEHH)?

KBaHTOBaHue 110 ypoOBHIO.
KBaHTOBaHME 110 BPEMEHU.
Konuposanue.

KBanToBanue o BpeMeHH U YPOBHIO

NS

10.KontponsHsiii Bompoc. [lpu peanuzanuu aMIUTMTYAHO-UMITYJICHOW MOY-
JSILUH BapbUPYETCH:

1. ammnuTyna;

2. CKBOXKHOCTE;

3. aMIUIUTY1a ¥ 4acTOTa;

4. KOJIMYECTBO UMITYJIbCOB Ha MEPUOJ KBAHTOBAHMUSI.

8 cemectp

1.KonTpomnpHsiil Boipoc. Hackosbko BaxkHBI TPeOOBaHUS K TOUHOCTH peain3a-
[IUU TTapaMETPOB JTUCKPETHBIX KOPPEKTUPYIOMHUX (HUITHTPOB?

2.Kontponbubiit Bonpoc. Kakue 0coOOEHHOCTH UMEET peann3anus TUCKPETHOTO
KoppekTupytomiero guibrpa [IBY xoneunoit paspsianoctu?

3.KonTposbHbIi BOpoc. 3aBUCHUT JIM TOYHOCTH MIPEICTABIICHUS TAPAMETPOB
JUCKPETHOTO KOPPEKTUPYIOMIETO PHIIBTPA OT PA3PATHOCTH IIUHBI TAHHBIX ?

4 KOHTpOJIbHBIM BOMPOC. 3aBUCHUT JIU TOYHOCTH MIPEACTABICHUS MapaMeETPOB
JUCKPETHOTO KOPPEKTUPYIOLIETO PUIIBTPA OT Pa3psSIHOCTH aIPECHOM INHBI?
5.KoHTpoJibHBIN BOMPOC. 3aBUCUT JIM TOYHOCTH MPE/ICTABICHUS MTapaMETPOB
JIMCKPETHOTO KOPPEKTUPYIOMIETO (PUIIbTPa OT TaKTa KBAHTOBAHUS?
6.KoHTpOBbHBIN BONIPOC. 3aBUCHUT JIM TOYHOCTH MIPEICTABIICHUS ITApaMETPOB
JTUCKPETHOTO KOPPEKTUPYIOLIEro (PUIIbTpa OT METOAA MPOTPaMMUPOBAHUSA?
7.Kontponbnbiii Bonpoc. Kakoif MeTo nporpaMMHpOBaHUsS MIPEANOYTUTENbHEE
MCITIOJI30BATh C TOYKU 3pEHUS TPEOOBAHUI K TOUHOCTH MpeJicTaBlieHus Kodhdu-
LUEHTOB?

8.Kontponbnbiit Bonpoc. Kakue kauecTBa MOXHO MPUIaBaTh CUCTEME C TIOMO-
11610 1TU(PPOBBIX GUILTPOB?

9.Kontponbnbiit Bonpoc. [Ipu ucnonp30BaHum METO1a CTAHAAPTHBIX PA3HOCTHBIX
ypaBHEHUH, KaKoe ABUKCHUE SIBJISETCS ATAJIOHHBIM — CBOOOIHOE WJIH BHIHY K-
JNEeHHOEe?
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10.KonTpomasHsiit Bonpoc. Kaxoii mopsaok T0KEH UMETh KOPPEKTUPYIOIIUN
(GuibTp, NpU UCNOIB30BAHUHU METO/IA CTAHAAPTHBIX PA3HOCTHBIX YPaBHEHUN 1JIs
CUHTE3a IMapaMeTpoB puiIbTpa?

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB I OLleHKU C()OPMHUPOBAHHOCTH
komnerenuuu [K-4(koHTpoaupyemMblii HHAMKATOP AocTH:KeHUs KommneTenmun I1K-4.2)

7 cemecTtp

1.KonTposnbHbIii Boripoc. UMIyIbCHBIN 3I€MEHT ¢ MPOU3BOIBHON (HOPMOIl M-
nyJibca s(t) MOKHO IIPEICTaBUTh KakK:

1. nocnenoBarenbHoe coequHenne UMD u dopmupyroiero 3seHa
2. TIOCIIEI0BATEIHPHOE COSTUHEHHUE IKCTPATIONSATOPA M HEIIPEPHIBHOM YaCTH UMITYJICHOM CH-

CTEMBI
3. ToCIe0BaTeNbHOE COCTUHEHNE IKCTPAIIOIATOPA B (DOPMHUPYIOIIETO 3BEHa
4. mapamnensHoe coenunenue MO u dopmupyroiero 3seHa

2.Kontponsabiit Bonpoc. [lpu peanuzanuu aMIuIUTyAHO-UMITYJIECHOM MOTYJIsI-
LN BapbUPYETCSL:

1. ammmuTyna;

2. CKBa)KHOCTb;

3. aMITUTY/1a ¥ 4acToTa;

4. KOTUYECTBO UMITYJILCOB Ha NIEPUOJ KBAHTOBAHMS.

3.Koutponbubiit Bompoc. Yem orpeaensiercs TOUHOCTh MpecTaBiIeHus: nH)Op-
Malliu B U(PPOBBIX CUCTEMAaX yIIpaBiIeHUs ?

1. KonMUecTBOM pa3psA0B BXOJHBIX IIpeoOpazoBaTeiei;
2. AMana3oHOM KOJIUPOBaHUS (PU3NYECKON BETUUMHBI;
3. KOJMYECTBOM pPa3psiioB BXOJAHBIX MpeoOpa3zoBaTesiell U TMana30HOM KOJIUPOBAHUS (HU3U-

YeCKOM BEIUYMHHI ;
4. KOJIMYECTBOM Pa3psI0B MIMHBI JAHHBIX ITU(DPOBOTO BEIUUCIUTEILHOTO YCTPONCTBA.

4. KoHTponbHbIN Botipoc. UTo Takoe pemieryaTast QyHKIHs?

1. ynkmus, onpeneneHHas B IpOU3BOJIbHBIC JUCKPETHBIE MOMEHTHI BDEMEHH;

2. dbyHKIUSA, ONIpeieTIeHHAasi B TAKTOBbIE MOMEHTHI BPEMEHH,

3. ¢pyHKIUSA, TOTydYeHHAas B pe3yJIbTaTe KBAHTOBAHUS €€ 3HAYCHHUI TI0 YPOBHIO B IUCKPETHBIC
MOMEHTBI BDEMEHH;

4. yHKIMS, TOTydeHHAs! B PE3YJIbTaTe KBAHTOBAHUSI €€ 3HAUCHHH 110 YPOBHIO.

5.KontponbHbliii Bomipoc. YTo Takoe cMenieHHas peleryaTtas GQyHKIus?

1. pemeryaTtast QPyHKIMSA, TUCKPETHI KOTOPOW CMEIIEHBI HA BpeMsi, OoJiblliee mepruoja KBaH
TOBAHUS;
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2. pemeryarasi GyHKIHSA, AUCKPETH KOTOPOH CMELICHBI Ha BpPEeMs, MEHbIIee Nepruo/ia KBaH-
TOBaHMS;

3. pemiervaras pyHKUUS, TUCKPETHI KOTOPOI CMEIIEHBI Ha 11€JI0€ YHCIIO TAKTOB;

4. pemieryaras QyHKIMS, CMELIEHHAs 110 OCH OPJIMHAT Ha HEKOTOPOE MOCTOSHHOE 3HAYCHHUE,
BEJIMYMHA KOTOPOT'O MOXKET OBITH TPOU3BOJIEHOM.

8 cemectp

1.KonTpospHsIil Bonpoc [lepeuncante MaTpuiibl, ONpEeAEIAIONINEe JTUHAMUYECKHUE
CBOMCTBA 00BEKTA yIPABICHUS B IUCKPETHOM BpEMEHU?

2.KOHTpOJBHBIN BOMIPOC DIEMEHTHI KAaKOH MATPHIILI OMPEACIISIOT XapaKTep CBO-
OOJHBIX JBUKEHUH B cucteMe?

3.Koutponbupiii Bompoc Kakomy ycloBHIO JOJDKHBI YAOBJIETBOPSTH JIEMEHTHI
COOCTBEHHOM MAaTpHIbl ISl OOECHEYEHHs] YCIOBHS YCTOMYMBOCTH OOBEKTA
yIIpaBJICHUS?

4. KoutponbHblii Bonpoc Kak ompezensercss coOCTBEHHass MaTpulla 3aMKHYTOH
CUCTEMBI?

5.Kontponbubiit Bonpoc Kak cBs3aHbl COOCTBEHHBIC YMCIIa MATPUIIBI U KOPHH
XapaKTEPUCTHUYECKOIO YPABHEHUS CUCTEMBI?

6.KoHTpobHBINA BOIPOC U3 KaKUX COOOPAa)KEHUH ONMPEAENIOTCS 3JIEMEHThl MaT-
pULbl OOpaTHBIX CBA3EH, MpPU CHUHTE3€ OUCKPETHOM CHUCTEMBbl METOAAMM IpO-
CTPaHCTBA COCTOSIHUM?

7.KonTposibHblid Bonpoc B uemM 0coOeHHOCTh KaHOHUYECKOW (DOpMBI ympaBJisie-
MOCTH? KakoOM BHUJ IPU 3TOM UMEET COOCTBEHHAsl MaTpulia U MepeJaTouyHas Mat-
puna ?

8.KonTtponbHbIii Bormpoc KakoMy yCIIOBHIO JOJIKHBI YIOBIETBOPSATH COOCTBEHHBIC
Yyycia MaTpUIbl 3aMKHYTOM CHCTEMBI JJI1 00€CIeUeHUsl MPOLECCOB YIpPaBICHUS
KOHEUHOU JIJIUTEIbHOCTHU?

9.KonTponbubiit Bompoc OT yero 3aBUCUT JJIUTENBHOCTh MEPEXOIHBIX MPOLIECCOB
B CHUCTEME, CUHTE3UPOBAaHHOM U3 YCJIOBUS 00€CHEUYEeHUs IMPOLIECCOB KOHEUHOM
JUTATEIbHOCTH?

10.KontponpHbiii Bopoc C KaKMMU TPYTHOCTSIMU CTaJIKUBAIOTCS MPOEKTHUPOB-
IIMKY TA(QPOBBIX CUCTEM YIIPABJICHHS MPU pealn3allid alrOpPUTMOB YIIpaBICHUS,
o0ecreurBaIIKUX KOHEYHYIO JUTUTEIbHOCTD MEPEXOIHBIX MPOLECCOB?

Ilepeyenb KOHTPOIBHBIX 3a1aHUH U (MJIM) BONIPOCOB /ISl OCHKH ¢()OPMHUPOBAHHOCTH
komnereHuu [MK-4(koHTpoaupyemMblii HHAMKATOP AocTH:KeHUs1 KommneTenmun ITK-4.3)

7 cemecTp

1. KoutponbHoe 3aganue. OOpatHas pa3HOCTb ONPEESAETCS 3aBUCUMOCTBIO:
1 VEkT]=f(k—2)T]- f[kT]
o AF[KT]=f(k +1)T]- f[kT]
3. VE[kT]= f[kT]- f[(k-2)T]



4 AF[kT]=f[kT]- f[(k +1)T]

2. KontponbHoe 3amanue. [Ipsimast pa3HoCTb:

1 VEkT]= f{(k—1)T]- f [kT]
2. Af[kT]= f[(k +2)T |- f[kT]
g VEKT]= f[kT]- f[(k-1)T]
4 MF[KT]= f[kT]- f(k +1)T]

3. KonTtposasHoe 3ananue. 300paxeHne penietyaTtol QyHKINU SIBISIETCS TEpHU-

OANYECCKUM.
1. ¢ YMCTO MHUMBIM MIEPUOIOM 2TTj;
2. C YUCTO MHUMBIM TieprooM 27j/T;
3. ¢ IEUCTBUTEIbHBIM MIEPUOIOM 2T;
4. ¢ yrcTO MHUMBIM miepuoaoM 7j/T.

4. KonrtposabHoe 3ananue. M3zobpaxenue F*(p) pemeruator ¢pynkuuu f [KT],
CBsi3aHO ¢ u3o0pakeHneM F(P) moporkmaromieit HempepbiBHOM (yHKIuu f (1) ciuemy-
IOLLIEH 3aBUCUMOCTBIO:

1 F*(p)z_ll_zcj:wF(er jz_;[mJ+ fgo),
2 F*(p)z%ioF(p+j2T—ﬂmj+%o),
3. F(p)=Y flcT]-e;

5. KonTponbsHoe 3aianue. 3aBUCUMOCTh

F*(p) Z RE‘SF[ :I TS |.S%
I/ICHOJ'IB?)YCTCH JLJIsA.

1. ompeneneHus CBSA3U MEXIY TUCKPETHBIM N300paXKeHUSIM penieTyaToi GyHKIUU U U300-
paxenureM 1o Jlamnacy ucxoaHoit oopasyromeit pyHkuu (*);

2. I ompeelieHus n3o0paxkenus 1o Jlamiacy oopasyromei (yHKITUY;

3. AJIs ompeesieHus] OpUruHaia oopasyromiei (yHKIIMH [0 U3BECTHOMY H300paKeHUIO;

JUTsl onpejierieHust BbruetoB pyHkimu F(S) B momocax S.

8 cemectp
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1. KonTpoasHsiii Bonpoc. C KaKUMU HEAOCTATKAMH HIIA TTPOOJIeMaMu CTaIKHUBa-
FOTCSI TPOEKTUPOBIIMKHN CUCTEM YITPABIICHHMS, HA ATANlE PEATN3alU aITOPUTMOB
YIPaBJIEHUSI, CHHTE3UPOBAHHBIX METOJIAMH MPOCTPAHCTBA COCTOSIHUI ?

2. Kontposnbnbiit Bonpoc. Kakue 3aaun OTHOCSATCS K KaTETOpHH 3a7a4 yIpaBiie-
HUS TIPU HETIOJTHOUW mH(pOopMarmu?

3. KontposnbHsiit Borpoc. Bo3aM0OKHO 1 CHHTE3UPOBATH aITOPUTM BOCCTAHOBJIE-
HUS KOOPJIMHAT 0OBEKTA YIIPABIEHUS TOJIBKO 10 U3BECTHOMY YIIPABISIOIIEMY
Bo31ericTBHIO? Kak 3T0 MOKHO caenarb? Y B yeM OCHOBHOM HEJOCTATOK TAKOT'O
nojaxona?

4. KontposbHbli Bompoc. B ueM 3akitoyaeTcsi OCHOBHASI Ujles IOCTPOCHHUS alro-
putMa HabmoaeHus Jlyenoeprepa?

5. KonTtponbeHnsiit Bonpoc. Anroputm Habmoaatens Jlyenoeprepa npeacraBiseT
co00# 3aMKHYTYIO WU Pa30MKHYTYIO THHAMUYECKYIO CUCTEMY?

6. KonTponbHsiii Bonpoc. Kak obecrieunBaeTcsi yCTOMUMBOCTH paOOTHI anTropuT™Ma
HaOmonenus JlyenOeprepa?

7. Kontponbnbiit Bonpoc. Kakum oOpazom anroputm Habmonatens Jlyenoeprepa
OKa3bIBAET BIMSAHUE HA XaPAKTEPUCTUKHU POCKTUPYEMOU CUCTEMBI?

8. KontposnbHsbiit Bonpoc. B ueM 0co0eHHOCTh KaHOHHYECKOU popMbI HabII01a€e-
Moctu? Kakoii B npu 3T0M UMEET COOCTBEHHAsI MaTPUIA CUCTEMBbI?

9. KontponbHsiii Borpoc. KakoMy yCI0BHIO TOJKHBI yIOBIETBOPSITH COOCTBEH-
HbIE YMCJIa MAaTPUILIBl 3aMKHYTOW CUCTEMBI JiJ1s1 00€cTIeueHus MPOLIeCCOB BOCCTa-
HOBJICHUSI KOOP/IMHAT 3a KOHEUHBIA UHTEPBaJI BpeMeHU?

10. KonTtposbHblii Boripoc. OT 4ero 3aBUCHUT IJTUTEIHHOCTD MEPEXOTHBIX MPOIIEC-
COB B CHUCTEME, CHHTE3UPOBAHHON W3 YCJIOBUS 00€CIIeYeHHsI TPOLIECCOB KOHEU-
HOU JUIMTEJIHLHOCTH?

11. KonTtposbHbiii Boripoc. Kakrue ocHOBHBIE TPOOIEMBI MTO3BOJISIOT peliaTh aj-
TOPUTMBI BOCCTAHOBJIEHUSI KOOPJIMHAT TUIA alnroputMma HadmoaeHus Jlyenoepre-
pa?

3. OueHoYHbIE cpecTBa (OLEHOYHbIe MATEPHAJIBI) ISl POBEIEHUsI POMEKY-
TOYHOM aTTECTAMH 00YYAIIIMXCS M0 JUCHUILIMHE (MO1YJII0)

IlepeyeHb KOHTPOIBHBIX 3aaHUH M (MJIM) BOIIPOCOB JIsl OCHKH C(hOPMUPOBAHHOCTH KOM-
nereduuu [K-4 (koHTpoMpyeMblii HHIUKATOP AocTHKeHus1 komneTrenuun [TK-4.1)

7 cemecTp



10

1. KontponbHsiii Bonpoc. OmnpeneneHre TUCKPETHOTo npeodpa3zoBanus Jlarmia-
ca. JluckpeTrHsiM npeoOpa3oBanueM Jlamiaca Ha3pIBaeTCs IpeoOpa3oBaHuE peleTya-

TOH q)YHKHI/II/I, onpecaACIACMOC COOTHOMICHUCM:

p)=> fkT]e™;

0

]w .
0

C+joo

s L 0=LFR) - [Fpk"0p:

Cjoo

if 5(t—KT);

k=0

2. KontponpeHbiii Bompoc. [ns o0o3HAYeHHS AMCKPETHOTO MPEoOpa3oBaHMUS
Jlannaca ucnoib3yeTcsi CHMBOJL

U

*x-
)

1.
2.
3.
4.

UII—D

3. KOHTpOJILHBIfI Bonpoc. M300paxenue penieTyatol PyHKIUU ABISIETCS MIEPU-

OANYCCKHUM.

1. C YUCTO MHUMBIM TIEPUOIOM 2T();
2. ¢ YUCTO MHUMBIM TiepuoioM 27j/T;
3. ¢ AEMCTBUTEIBHBIM EPUOIOM 2T;
4. ¢ YucTO MHUMBIM niepuosiom Tt/ T.

4, KOHTpoanBIﬁ BOITPOC. 3aBUCUMOCTD
F*[pjl ZRES‘F( ) TSLS&

HCIIOJB3YCTCA AJIA:

1. ompeniesieHus CBSI3U MEXTy JUCKPETHBIM M300paXeHUsAM pelnleTyaToil pyHKIuu 1 u3o0pa-
»eHueM 1o Jlamnacy ucxoaHoi oopasyromiei GyHKIUY;

2. nas onpeneneHus u3oopaxenus no Jlamacy odpasytomeit GyHKINH;

3. UTst OTIpeIeIICHHs] OpUTHHAJIA 00pa3yomIe PyHKIIMN TT0 U3BECTHOMY U300paKEHHUIO;

4. nns onpeneneHus BeruetoB GyHkuu F(s) B momocax s.

5. KontpomnbHnsiit Bonpoc. M300paskenne 00paTHON pa3HOCTH MOPSAKA M UMEET

BUJI..

1z fkTl=(z-1)"F(2)
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5 {me } (Z+1)
3. { }: z+1)"
4z f[kT]}=[”j F(z)

z
5.

6. KonTposnbHslit Bonpoc. M300paskeHre npsiMoit pa3HOCTH MOPSIIKA M:

Lz [kT]=(z-1)"F(2)
2. z{vmf[kT] }:(ZZ”)mF(z)
3. z{Af[kT]}=(z+1)"F(2)

4.z ikT]l= [ jF(z)

z

7. KontpoubHsIi Botipoc. JInHelHOCTh Z-TipeoOpa3oBaHus WILTIOCTPUPYET
dbopmymna:

1. {%ai fi [kT]} = éaiz{fi [kT]} =
2. i f[rT]- ;=(m+r) _ zml:i)f [rT]z™" + i flrTlz"

3. Af[k]= flk+1]- f[k];

4 z{ $ - m]fz[m]} _ {1,k 2{t, K] = R2)- (o)

a;F (z)?

M-

i=1

8. KontponbHnslii Bonpoc. TeopeMe o 3ama3ibIBaHUN COOTBETCTBYET (hopMyJa:

L z{f[k-m}=z""F(z)+z™™- Zf [rT]-27"

2. Z{me[kT]}z(z—_lj F(2)
3. z{f[k+m)T] = zm{F(z)— Zlf[rt]z_r}F(z)
4. 2N [kT = (z-1)"F(2)

9. KontponwHeiit Boripoc. Teopeme 00 ynpexaeHUu COOTBETCTBYET hopMya:

N

L z{f[k-mT =z "F(z)+z ™. Zf[rT] 27"
2. Z{f[k-m)T ] = 2"F(2);
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z{f[k+m) ] = { Zf[rt]z_r}
4, z{vmf[kT]}= (ZT_lJ F(2).

10. KonTponbublit Bopoc. O6paTtHOE TUCKpETHOE TpeodpazoBanue Jlamnaca
ompenensieTcs: GopMyIIoi:

1. Z Af [k]= lim (z—l)F(z)— f(0);

k=0 =

c+j—

2. f[kT]=— j F™(p)eP T dp;
c—jZ
.

3. F(2)=f[o]+ f[u) 27+ .+ fk]- 27 +...;
O Dy O
C— joo

8 cemectp

1.KOHTpOJIBHBIN BOIPOC. BBIGOpP MEpEeMEHHBIX COCTOSHHS LH(MPOBOIl CHCTEMBI: CIIOCO0
apaJuIeNbHOTO IIPOrPAMMHPOBAHHSI.

2. KOHTPOJIbHBIN BOIIPOC. BbIGOp mepeMEHHBIX COCTOAHMUS LUPPOBON CHCTEMBIL: CIIOCO0
MPSIMOTO MTPOTPAMMHUPOBAHHUS.

3.KoHTpOJIbHBIN BOIIPOC.

3anana z-I1® pa3oMKHYTOr0 KOHTYpa CUCTEMBI C €IMHUYHON OTPHUIIATEIbHOW 00paTHOM CBS-

3bI0:
-0,3z+0,02
BXOJIHOM CUTHAJI:
62
F(z) =
@)=

IIpu kaxon Benmuune K, ycraHoBHBIIAsACS 01111/16Ka B 3aMKHYTOM cuUcTeMe OyAeT YIOBIETBOPATH
HEPABEHCTBY €yer < 1. OLIEHUTH YCTOMYMBOCTD 3aMKHYTOM CUCTEMBI IIPH NoaydeHHOM K.

4 KoHTponbHBIN Bompoc. B uem npenMy1iecTBo anropuTMoB HaOJIIOIEHUS CO-
CTOSIHUS TMHAMUYECKOW CUCTEMBI, IOCTPOEHHBIX B COOTBETCTBUH C METOAUKOU
JlyenGeprepa?

5.KonTposnbnsiii Bonipoc. Kakue Henoctatku Bel MOKeTe OTMETUTH B aJIro-
putMme Habmonarens JlyenGeprepa?
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6.KonTponbhblil Bonpoc. YTo Takoe HabI0qaTelNb MOJHOTO MopsiaKa?

7 .KonTponbHbIil Bonpoc. YTo Takoe pelyliMpOoBaHHbINA HaOI0aTeNb?

8.KoHTpoasHblil Bonpoc. Kakoe 0CHOBHOE TOCTOMHCTBO pEAYLUPOBAHHOTO
HaOromaress’?

9.KonTponbHblil Bonpoc. Kakue He1ocTaTku peayupOBaHHOrO HaOII0AATENSA
Bb1 MmoxeTe yka3arb?

10.KouTtpoasHsiii Bonpoc. [Ipu kakux ycnoBHsIX 1ies1ecoo0pa3Ho Ha Baru
B3IJIS51/1 MCTIOJIb30BAaTh HAOIIOIATEINb MOJIHOTO MOPSIIKa, a IPU KaKUX — PeayLupo-
BaHHBIN?

IlepeyeHb KOHTPOJIBLHBIX 33JaHUH U (MJIM) BONPOCOB /1JIsl OLIEHKHN ¢(pOPMHUPOBAHHOCTH KOM-
nerenuu INK-4 (KoHTpoIMpyeMblii HHAUKATOP AocTHKeHUs KommeTenuu ITK-4.2)

7 cemecTp

1. KoutponbHoe 3ananue. M3o00paxenuto no Jlammacy

Pls)=— 2t
S5+ f)
COOTBETCTBYET M300paxkenue F*(p):
n e’ 3 z(l—e‘m ) _
Ble-e”) plz-e)(z-1)
5 z _ 4 z .z
p-e ) ple-e”) prz-1)

2. KontponbHoe 3ananue. Teopeme 0 3ama3apIBaHIH COOTBETCTBYET (hopMyIa;

[EEN

2{ifl-mr} -2 R @<z 3T
2l )

2ftfice )2 Fo)- 3
2wtk =1 Fe)

3. KoutponbHoe 3ananue. Koneunoe 3Hauenune pemerdaToi PyHKIIUHN onpee-
JII€TCSL 3aBUCUMOCTBIO:

N

3

w

f[rt]zf}m)

1l
o

SN

L i flk]; 3. lim(z-1)F(z2);

z>1



14

2. lim(z-1)F(2)- £ (0): 2 lim2=2F ()

7>l oo 7

4. KontponbHoe 3ajianue. HauanbHoe 3HaueHue pemeryaTo pyHKIUM onpese-
JISIETCSl 3aBUCUMOCTBIO:

1. i Flk; 3. lim(z-1F(2);

k=0 z—>1

2. lim(z=)F(2)— £(0): 2 imZ=2E ()

z Z—>00 Z

A

5. KonTponbsHoe 3aganue. 3aBUCUMOCTD

flk]= ZRes F(z) 2% 1‘
HCHOHBSyCTCH.

1. U1 NOTyYeHHs aHATUTUYECKON 3aBHCUMOCTH JUISl PEIIeTYaToi (yHKIUH 1Mo ee n300pa-
KEHHIO;

2. 1 pacdeTa 3HAYCHHUH peleTyaToil QyHKINY 3aJaHHOW CBOUM M300paKeHUEM;

3. onpenenenus Z-npeodpa3oBaHUs peIIeTYATON PYHKINH;

4. 1S BBITOJHEHUS1 00paTHOTO Z- IpeoOpa3oBaHus

6. KouTponbHoe 3amanne. CBepTKa pemeTdaTbix GyHKIIUN ITO:

zk: [k —m]f,[m] 3. if[k].z—";
m=0 k=0
{ } 4. lim z{zz_lF(z)—f[O]}-

Z—>0

7. KontposbHoe 3ananue. Kakas 3aBUCUMOCTb IPABUIIBHO OTOOpaXaeT peak-
A0 HEMTPEPBIBHOM YaCTU UMITYJIbCHOM CUCTEMBI HA MOIYJIMPOBAHHYIO ITOCIE-
JIOBATENBHOCTD & - QYHKLIMNA?

- ¥(2)=F(2)-W(2)

e¢]

t

> FkT]- wt—kT)

0

=~

)="> fkT]- wt —KkT)t<(n+1)T
=0

i f[kT] w(t —kT)

k:

=~

o
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8. KoutponbHoe 3amanue. MoaudunupoBanHas Z-nepeaatodnas (QyHKUIus
cuctembl W(z,£) onpenensiercs: BeIpaKeHUEM:

W(z,5)= 2:5).

F(2)

CnpasennuBo Jiu oHO? BriOepute Hanbosee moaHbIi OTBET.

1. na;

2. HEeT, B 3HAMEHATEJIC OTCYTCTBYET ¢ ;

3. HeT, n300paXkeHNe BBIXOAHOTO CHTHaJIa HE JOJDKHO 3aBHCETh OT CMEIICHHUS,

4. HeT, YKa3aHHOE BBIPAYKEHUE HE COOTBETCTBYET ONPEACICHUIO TIEPEIaTOUHON ()YHKIIUH.

9. KoutponbHoe 3amanue. I[lo kakoil mnpuymHEe B BBIPAKEHUH IS
MoaudunrpoBaHHo# Z-niepenatounoit pyuknuu cuctemsl W(z,¢):

Z,¢
W(z, &)= y(z,¢)
F(z)
B 3HaMEHaTeJe UCHOIb3yeTcs OOblYHOE  Z-mpeoOdpa3oBaHUE BXOIHOTO
curHana? YkKaxuTe HauOoJiee MOJHBIN OTBET.

1. mocraHoBKa BOIIpOCa HEMpaBUJIbHAS, TaK KaK B YKa3aHHOM BBIPAXKEHUU JOJDKHO
UCIOJIb30BaThCs MOAUDULIPOBaHHOE Z-TIpeoOpa3oBaHNe BXOJHOI'O CUTHAIA;

2. Ha BXOJ B HENPEPHIBHOW YAaCTH CUCTEMbI IMOCTYIAET HECMEIEHHAs pelieryarast
byHKIMS;

3. mpu ompenerieHMH MOIUPHUIMPOBaHHOW Z-miepenaaroyHoit ¢yHkiuu cuctembr W(Z,¢)
UCIOJIB3YIOT 00BIYHOE Z-NpeoOpa3oBaHUE BXOJHOIO U BBIXOHOTO CUTHAJIOB,;

4. cMellleHreM Ha BX0JIe Mbl MOXKEM IpeHeOpeub BCIIeACTBHE TOT0, YyTo napamerp ¢ <l.

10. KontponbHoe 3ananue. Kakoii popmynoit HEOOX0IMMO BOCIIOIB30BATHCS
JUTSL OTIpeieNieHUst Z-TiepeaTouyHoN (PyHKIIMN UMITYyJIbCHON CUCTEMBI, €CJTM U3BECTHA
€€ BECOBas XapaKTepUCTHUKA?

(z) _Z{y[nT]}. 2,¢).
WO S O W=
2.W(z)= iw[nT]- ", 4. W(p)=Liwt)}.
8cemecTp

1.KouTponbsHOE 3a1aHue.
3agaHa CTPYKTypHas cXeMa CUCTEMBI:

JgTzHL

(OHII- sxcrpanonsTop HyaeBoro nopsiaka, T=0,2c¢).

v

v
v

0,1
9HH 0,1p+1
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[Tonyunts Z- nepeaaTounyro (GYHKIHIO 3aMKHYTOW CHCTEMBI IO YIIPABISAIONIEMY BO3JIEHCTBHIO.

2.KOoHTpOJIBHOE 3a7aHuE.
3ajaHa CTPYKTYpHAs CXeMa CUCTEMBbI

J%%L

[TomyuuTs Z- nepenaTouHyro QYHKIMIO 3aMKHYTOW CUCTEMBI 10 OIIHOKE.

v

v

- K
OHIT "l (T1p+1)(T2p+1)

3.KoHTponbHOE 3a1aHHE.
3ajaHa CTpYKTypHasi CXeMa CUCTEMBI:

v

. K
J_ » OHII p(0.2p+1)

OHpe,I[eJ'II/ITL Z- NepeaaTOYHYO (bYHKI_II/IIO CHUCTCMBI.

4 KOoHTpOJIBHOE 33/1aHUE.
3amaHa CTpyKTypHasi CXeMa CUCTEMBI:

— 1

K
BHII —» - —

4

v

Onpenenutb Z- neperaTouHyro GyHKIIMIO CUCTEMBI.

5.KoHTponbHOE 3a1aHKeE.
[Tonyunts Z- nepeaaTounyro (HYHKIHIO CHCTEMBI C SKCTPATIOISATOPOM HYJIEBOTO MOPSIKA, HENpe-
pBIBHAS 4acTh KOTOPOM MMEET NMepeaTOUHYI0 (PYHKIINIO:

5

Wis)= s(s+1)(s+10)

6.KoHTpoabHOE 3a71aHKE.
Haiitu Z- nepenatounyto (yHKIHIO JUCKPETHON CUCTEMBI:

A 4

v

K
OHII p(T,p+1)

— 1

7. KOHTpOIBHOE 3a1aHHUE.
Haiitu Z- nepenarounyo (yHKIHIO JUCKPETHON CUCTEMBI:

—» K L
J_ p(T,p+1)(T,p+1)

IlepeyeHb KOHTPOJIBHBIX 3aJaHUH U (MJIM) BOIIPOCOB /JIsl OLleHKH ¢(pOpMHPOBAHHOCTH KOM-
nerennun [IK-4 (koHTpoMpyemslii nHANKATOP AocTH:KeHUs KommeTenuuu IK-4.3)
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7 cemecTp

1.KoHTpoasHOE 3a/1aHuMeE.

Haiit cBOGOIHOE JIBMKCHUE TMHAMHYECKOM CHCTEMBI, OITUCHIBAEMON YPaBHEHUEM:
x[k+2]-2x[k+1]+2x[K] = 29[K],
g[k] = 2% npu HavansEbIx yenosusx: X[0] = 1; x[1] = 2.

2.KoHTpoJibHOE 3a1aHue.

Haiitu BBIHYXXICHHOC IBUXKCHUEC HHHaMquCKOﬁ CHUCTCMBI, OMUCHIBAEMON YpPaBHCHHUEM:
x[k+2]-4x[k+1]+x[K] = 2g[K],

BO3HHUKAKOLICC IO/ ,Z[CI‘/'ICTBI/IeM BXOOJHOI'O CUIrHaJjia:

g[k] =2,

X[0] =1; x[1] = 2.

IIPpHU HAaYaJIbHbIX YCJIIOBUAX:

3.KontponbHoe 3ananue.
Haiitn pPCaKIuro I[PICKpCTHOﬁ HHHaMHqCCKOﬁ CHUCTCMBEI, ONKCHIBaEMOH YpPaBHCHHUECM:

x[k+2]-5x[k+1]+6x[K] = g[K],

Ha BXojHOM curHai: g[K/ = /+«, npu cnenyronmx HadanbHbix yciaoBusax:X[0] = 1; x[1] = 2.

4. KoHTpOIBHOE 3a/1aHKE.
Paccuurath CBO60,Z[HYIO COCTAaBJKOIIYIO JUHAMHUYCCKOIO Iponecca, BO3HUKAOIICTO B I/IC, II0OBC-
JCHUEC KOTOpOﬁ OIMUCBIBACTCS KOHCUHO-PA3HOCTHBIM YPABHCHUCM:

x[k+2] -5x[k+1]+6x[k] = g[k+1]- 3g[K],

Ha BXxojaHo# curHain: g[k/ = k, npu cnenyronmx HadanbHbx yeaoBusax:X[0] = 1; x[1] = 1.
5.KontponbHoe 3aanue.

Paccuntarh BBIHYX/IEHHYIO COCTaBIISIONIYIO JMHAMUUYECKOTO Ipoliecca, Bo3HuKaromero B C, no-
BEJICHHE KOTOPOH OMUCHIBAETCS KOHEYHO-PAa3HOCTHBIM YPABHEHUEM:

x[k+2]-5x[k+1]+6x[K] = g[k+1]- 3g[K],

g[kl =1,

Ha BXOJHOM CHUTHAJ:

IIpu CICAYIOMUX HAYaJIbHbIX YCIIOBUAX:
X[0] =1;x[1] =2

6.KontponbHoe 3ananue.

Haiitn ananutrueckoe BBIPAKCHUC JId PCHICHUA KOHCUHO-PA3HOCTHOI'O YPaBHCHHA:
5x[k+2]-6x[k+1]+x[K] =0,
IIpU CICAYIOMUX HaYaJIbHBIX YCIIOBUAX:
X[0] = 1; x[1] =-1.

7.KoHTpoJibHOE 3a/1aHKeE.

HaﬁTH AHAJIUTUYCCKOC BI)Ipa)KeHI/Ie JJIS peHIeHI/ISI KOHe‘—IHO-pa3HOCTHOFO ypaBHeHI/IHZ
X[k+2]-4x[k+1]+4x[K] =k,

HpI/I CJ'IG)IYI-OHIHX HaYaJIbHBIX YCJ'IOBI/IHXZ
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x[0] = 1; x[1] =O.

8.KonTtposbHOE 3amanue.
Haiitn ananutnueckoe BBIPAKCHUC IJId PCUHICHUA KOHCUHO-PA3HOCTHOI'O YPABHCHUA:
x[k+2]-4x[K] =2,
IIpu CICAYIOIUX HaYaJIbHbIX YCIIOBUAX:
x[0] = 0; x[1] =1.

8.KonTponbHoe 3aganue.
s—2
Onpenenurs BEUET kmua F () =———.
p byn (s) 5 D7(s12)

9.KonTponbHoe 3a1anue.

2
Onpenenuth BbueT pyHkiuu F(S) = 2 +s-1 .
s(5s +1)

10.KonTpoasHOE 3a1aHue.

Onpenenuth BbrueT pyHkimu F(S) = w .
s°(s+0.5)

8 cemectp

1.KonTponsHOE 3a7aHKE.
OnpenenuTh MCEeBIOYACTOTHYIO MEPEAATOYHYIO (DYHKITUIO UMITYJILCHOW CUCTEMBI, Z-TIepeaaTodHast
dbyukus kotopoit umeer Bun (T=1c):

z+0,9

(z-01)(z+0,5)

2.KonTtpoinbHoe 3a1anue.
OneHnuTh YCTOHYMBOCTD JTMHEHHONW UMITYJIbCHOW CHCTEMBI, Z-TiepejaTouHas GyHKIUs KOTOPOit

MMeeT cleylollee XapakTepucTuieckoe ypasrenne: z° —1,4z° —0,272—-0,04=0

3.KontponbHoe 3ananue.

[TonyunTts Z-niepenaTounyro GpyHKIHUIO JIMHEHHON HMITYIbCHOM CUCTEMBI, aCUMIITOTHYECKas JIoTa-
pudMrUecKas IICeBI0YaCTOTHAsS XapaKTeprucTuka Kotopoil umeet Bua (T=I1c):

A 201gA( 1)

20909 AN lg(1/T2) l(2)

Ig9(1/T) N\ ; '
|
|

4 KOHTpOJIbHOE 33JJaHUE.

OmnpenenuTh MCEBA0YACTOTHYIO IEPEAATOUHY0 (DYHKIIMIO HMITYJILCHOW CHCTEMBI, Z-TiepeaaTouHast
bynkuus koropoit umeer Bug (T=l1c):
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2
(z-01)(z-0,5)

5.KonTtposbHOE 3a1aHuE.
OneHuTs YyCTOWYMBOCTD JTMHEHHOW UMITYJIbCHOW CHCTEMBI, Z-TiepeaTodnast GyHKIUs KOTOPOit

MMEET CJIeIYIONIee XapaKTEPUCTHIECKOE YpaBHEHHUE: 72 -0,22°-131z2+0132=0

6.KonTposbHOE 3a1aHue.
[Tonyunts Z-niepenaTounyro GpyHKIUIO JIMHEHHON HMITYIbCHOM CUCTEMBI, aCUMIITOTHYECKas! JIoTa-
pudmMHuyecKas CEeBA0YACTOTHAS XapaKTepuCcTUKa Kotopoii umeet Bua (T=1c¢):

20IgA( %)
T lg(LT1) lgW/T2) lg/Ts)  '9)
T -

i | lg(1/T4)
| |

7.KonTtposbHOE 3a1aHuE.
OnpenenuTsb MCeBAOYACTOTHYIO NEPEAATOUHYIO (DYHKIMIO UMITYJILCHON CUCTEMBbI, Z-TiepeiaToyHasl
¢ynkuus koropoit umeer Buj (T=1c):
z+1
(z+0,)(z+0,5)

8.KonTponbHoe 3aganue.
OneHnTh YCTOWYMBOCTD JTMHEHHOW UMITYJIbCHOW CHCTEMBI, Z-TiepeaaTodHast GyHKIUs KOTOPOi

UMEET CIIEAYIOIIee XapaKTePUCTUIECKOE YpaBHEHHE: 72 -0,22°-0,71z+0,072=0

9.KontpoinbHoe 3a1aHue.

[TonyunTs Z-niepenaTounyto ¢yHKIUIO TMHEWHHON UMITYJIbCHON CUCTEMBbI, aCHMIITOTUYECKAs JIora-
pudmHyecKas MceBA0YaCTOTHAS XapaKTepucTUKa Kkotopoil umeer Bua (T=1c¢):

20lgA( 1) } }
1 1 Ig(%)

Ig(1/T1)  Ig(1/T2) Ig(1/T3)  lg(1/Ta) .

10.KonTpoasHOE 3a1aHue.
[TonyunTs Z-niepenaTounyto ¢yHKIUIO TMHEHHON UMITYJIbCHON CUCTEMBbI, aCHMIITOTUYECKas JIora-
pudmHyecKas MceBA0YaCTOTHAS XapaKTepucTUKa KkoTopoil umeet Bua (T=1c¢):

20IgA(L) } }
20Ig(K) | | lg(»)

Ig(1/T1) lg(1/T2)  Ig(1/Ts) Ig(L/T4) o
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4. OueHoYHbIE CpeICTBA (OLeHOYHbIE MAaTEePHAJIbI) AJIsl IPOBEICHUsS IIPOMEIKY-
TOYHOM aTTeCTANMH 00y4AKIINXCH (3AIUTHI KYPCOBOil padoThl (IpoeKTa)) mo
AUCHHUIIAHE (MOIYJII0)

IlepeyeHb KOHTPOJIBLHBIX 3aJaHUH U (MJIM) BONPOCOB /1JIsl OLIEHKHN ¢(pOPMHUPOBAHHOCTH KOM-
nerenuuu [K-4 (koHTpoMpyeMblii mHAMKATOP AocTH:KeHHA KomneTeHunu ITK-4.1)

1.KoHTpoabpHEIH Borpoc. JlaTe onpenencHue MOHITHS UIeaIbHBINA UMITYJIbCHBIN
3JIEMEHT?

2.KontponbHoe 3aanue. CTpyKTypHasi cCXeMa UMITYJIbCHOM CUCTEMbI TTpUBE/Ie-

Ha Ha PUCYHKE:
f X *
L : W(p) l(

Boruucnuth nepenaTouHble (PYHKIMUM 3aMKHYTOW HMITYJIbCHOM CHUCTEMBI TIO
YIPABJICHHUIO.

3.Kontponpaoe 3amanne. CTpyKTypHas cxemMa HMITYyJIbCHOM CHUCTEMBI MpeI-
CTABJICHA HA PUCYHKE:

. 1 wi(p) Y

- XI

w2(p)

Berancnuth Z- uzobpaxenue curHana X, ?

4 KontponbHoe 3amanue. CTpyKTypHasi cXeMa HMITYJIbCHOW CUCTEMBbI Mpe.-
CTaBJICHA HA PUCYHKE:

X y
— | wip) [ wap) [ wa(p) > — wi(p)

BbryucinTh 5KBUBAJICHTHYIO Z- IEPEIaTOYHON (DYHKIIMA CUCTEMBI.

5.KonrponbHoe 3aganne. CTpykTypHas cxeMa UMIYJbCHOM CUCTEMBI MTPEICTaB-
JIEHa Ha PUCYHKE.

_ePT
SAE lf)p wp) |- %

BeraucinTh 5KBUBAJIEHTHYIO Z- IEPeIaTOYHON (DYHKIIUA CUCTEMBI.
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6.Kontponbubiii Boripoc. YeM BbI3BaH MEPUOJUYECKUM XapaKTep YacTOTHBIX
XapaKTEPUCTUK UMITYJIbCHBIX CUCTEM?

7.Kontponbnbiit Bonpoc. YTto nonumaetcs o1 3hPexTom TpaHCIIOHUPOBAHUS
4acTOT B UMITYJIbCHOM CHCTEME B HU3KOYACTOTHYIO 00J1acTh?

8.KontponbHoe 3a1anue. BBIYUCINT MUHUMATBHYIO YaCTOTY TPAHCTIOHUPOBAHHBIX
KOJIeOaHUM Ha BBIXOJIE UMITYJIbCHOM CHCTEMBI, €CJIM MePUO]T KBAaHTOBAaHMS paBeH 1c, a
yacTtoTa nomexu cocrapiager 10,50,

9.Kontponbnbiit Bonpoc. IlepeuncnuTs ycioBus, KOTOPbIM JOHKHA YIOBJIETBOPSATH
nepeaaroyHas (PyHKIUS UMITYJIbCHOM CHUCTEMBI, JJI TOrO YTOOBI MEPEXOIHbIE MPO-
L[ECChI B HEM 3aKaHUMBAJIUCH 32 KOHEYHOE BPEMHI.

10.KonTpomnsHbiit Bompoc. CTpyKTypHasi CXeMa UMITYJIbCHON CHCTEMBI MPEICcTaBlIeHa
Ha PUCYHKE.

nmd 1 un32

wi(p) w2(p) g

wa(p)

VYka3arh, KaKue BBIPAKCHHUS MOTYT OBITh MCIOJIb30BaHBI I ONPEICICHUS Z- U300-
pakKeHHS CUTHAJA X,(z)?

IlepeyeHb KOHTPOIBLHBIX 3aJaHUH M (MJIM) BOIPOCOB JIsl OLEHKH COPMHUPOBAHHOCTH KOM-
nereduuu [K-4 (koHTpoMpyeMblii HHIUKATOP AocTHKeHus1 KomneTenuun [1K-4.2)

1.KonTtponeHbiii Borpoc. [lepeuncinTe OCHOBHBbIE (YHKIIMOHAIBHBIC JJIEMEHTHI,
BXOJISIIIIME B OOOOIIEHHYIO CTPYKTYPHYIO CXeMy U(PPOBON aBTOMAaTHYECKON CHUCTe-
MbI?

2. KoHTpOoNbHBIN BOTpoc. YKa3aTh, YTO MOJAPA3yMEBACTCS MO pabOTONW MU(PPOBOTO
BBIYHCIIUTEIILHOTO YCTPOMCTBA B PEKUME PEATbHOTO BPEMCHU?

3.KonTponpuslit Bompoc. [laTh ompezenenne TMCKPETHOTO MpeodpazoBanus Jlamma-
ca. Kakum cooTHoIIeHHEM onpeensieTcs JUCKpeTHoe mpeoOpa3oBanue Jlammaca?

4 KoutpoisibHOe 3aaHue. CTpyKTypHasi CXeMa UMIYJbCHOW CHUCTEMbI IPUBEJICHA HA
PUCYHKE
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f X *
— L w2

YKa3aTb YPaBHCHHUC 3aMbIKaAHUS CUCTCMBI B ITUCKPCTHBIC MOMCHTBI BpeMCHI/I?

5. KonrtponbHoe 3ananue. CTpyKTypHasi cXeMa UMITYJIbCHOW CHCTEMBI IPUBEACHA

f X *
r | W(p)ﬁ

yKazaTh IepeIaToYHble (YYHKIMH 3aMKHYTON HMITYJILCHON CUCTEMBI 110 yTIpaBIIe-
HUO?

Ha PUCYHKE

6. KonTponbsHoe 3a1anue.
CTPYKTypHaH CXEMa CUCTCMEI IIPEACTABJICHA HA PUCYHKC

I8 | L omn o wp)
1

nepexoHas MaTpHIla, MaTPHUIBI YIPABJICHUs, BBIXOAAa U 00X0/1a 00BEKTa BTOPOTO I10-

pAaaKa UMCHOT BU/I:
17 1, ]2
A= B= c'=|"| D=[1].
10 2 1

3anucaTh KOHEYHO-Pa3HOCTHBIE YPABHEHUSI COCTOSIHUS JJIsl 3aMKHYTON CHCTEMBbI, HAUTH
Z-niepeaTouHyo (PyHKIUIO Pa30MKHYTOW CUCTEMBI.

v

v

7. KOHTpOaBHOE 33JjaHHE.

3anana nepenatounas Gpyuxius UC:

e (W) = (0,3w +1)(1—0,5w) .
w(l+w)
Tpebyetcs moctpouts JIAITYX UC.
8. KoHnTpoasHOE 3a/1aHKE.
3anana nepenarouynast pynkuus UC:
5z-0,4

W(z) =

2% +122+032
Tpebyercs mONy4nuTh w” (w) u moctpouts JIATTUX UC.

9. KoHTpoabpHOE 3a7jaHuE.
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3anaHa ctpykrypHasa cxema MC:

f
I ==ty

Heo6xoaumo BeIOpaTh MepeMeHHbIE COCTOSIHUS 1 3alIMCaTh YPaBHEHUE COCTOSIHUS
JUTSI 9TOU CUCTEMBI.

v
v

10. KonTponsHOE 3a1aHKE.
ITponecchl B cucTemMe OMUCHIBAIOTCSI CUCTEMON KOHEYHO-PAa3HOCTHBIX YPaBHEHUM:

X1 [k+1] =-1,2 x4 [K] + 0,8 X, [K] + u[K];
X, [k+1] = 0,8 X1 [K] - 0,1 X, [K] + u[K].

Tpe6yeTc;1 OLCHUTDH YCTOﬁqHBOCTB CUCTCMBbI 1 PACCUUTATDb 3HAYCHUA KOOPAHUHAT B
IICPBLIC TPH TAKTA, IIPHU HYJICBBIX HAaYaJIbHBIX YCJIIOBUAX. praBJUII-OIHee B03I[ef/'l-
CTBHUC U3MCHSCTCA 110 3aKOHY:

ulk] = 0,1 k.

IlepeyeHb KOHTPOJIBHBIX 33JaHUH U (MJIM) BONPOCOB /1JIs1 OLIEHKHN ¢(POPMUPOBAHHOCTH KOM-
nereHuun [MK-4 (koHTpoIMpyeMblii HHAMKATOP HocTH:KeHUs KommeTenuu IK-4.3)

1.KonTponbsHoe 3aganue. CTpyKTypHas cxema UMITYJIbCHOM CUCTEMBI PUBEICHA

f X *
e L Wy

Ha PUCYHKE yKa3aTh MepeAaTouHbie PYHKITUU 3aMKHYTONH UMITYJIbCHOW CHCTEMBEI TI0
onrmoke?

2. KontposbHoe 3a1anue. CTpYKTypHasi CXeMa UMITYJIbCHOW CUCTEMBI

wi(p) ]
X 1 T

w(p)

Ipe/ICTaBlIeHa HA PUCYHKE.

VYka3aTh, Kakoe BBIPAXXEHUE COOTBETCTBYET SKBUBAJEHTHOW Z- mepenaTOuHON
(YHKUIMU CUCTEMBI?
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3.KonTtponsHoe 3ananue. Kakue popmyisl MOTYT OBITh UCIIOJIB30BAHBI AJIs1 OMpe/e-
JICHHS TIPOIIECCOB B UMIYJIbCHBIX CHCTEMaX, €CIIM M3BECTHBI Z-M300paXKCHHS BXO/I-
Horo curtana (F(z)) u z- nepegarounas yukuus cucrtemsl (W(z2))?

4 KontponbHoe 3ananue. Kakue napamerpsl UMIYJI5COB BapbUPYIOTCS MPU peaiu-
3alM AMIUTUTYAHO-UMITYJIbCHON MOTYJISIIIU?

5.KontponsHoe 3amanue. Uem ompenensieTcs TOYHOCTh MPECTaBICHUs MHpOpMa-
1MW B IU(PPOBBIX CUCTEMAaX yIPaBIICHUS?

6.KonTponbsHoe 3a1aHue.

[Tponecchl B cucTeMe OMUCHIBAIOTCS. CUCTEMOM KOHEYHO-PAa3HOCTHBIX YPaBHEHUMN:

X1 [k+1] =-1,2 X, [K] + 0,8 X, [K] + u[K];
X, [k+1] = 0,8 X1 [K] - 0,1 X, [K] + u[K].

Tpe6yeTc;1 OLICHUTD YCTOﬁqHBOCTB CUCTCMBI 1 PACCUHHUTATb 3HAYCHUA KOOPAHUHAT B
IICPBLIC TPHU TaAKTA, IIPU HYJICBBIX HAYAJIBHBIX YCJIOBHUAIX. YHpaBHHIOHICC B03,H€I>'I-

CTBHUC U3MCHSCTCA 110 3aKOHY:
u[k] = 0,1k.

7. KOHTpOJIBHOE 3aJI1aHKE.
Croco0oM MpsIMOTO MPOTPAMMHPOBAHUS ONPEISIUTh ypaBHeHUs coctosiHuS VC, 3ananHoi
cBOei Z- mepeaaTouHoi GyHKIUEH:

5271 _0,4272
032z°2+12z71+10

W(z) =

8.KoHTponbsHOE 3a1aHuKE.
3anana z-I11® pa3oMKHYTOro KOHTYpa CUCTEMBI C MHUYHON OTPUIIATEIbHON 00paTHO CBSI-

3bI0:
K
z--0,32+0,02
BXOJIHOM CUTHAJI:
6z
F(z) =——.
(2) —

[Tpu kaxoit Benmnumnne K, ycraHoBuBIIasicst omMOKa B 3aMKHYTOH cucTeMe OyJeT y10BJIETBOPATh
HEPABEHCTBY €ycr < 1. OLIEHUTh YCTOMYMBOCTH 3aMKHYTOM CUCTEMBI IIPU IOTy4eHHOM K.

9.KoHTpOJbHOE 3a/1aHKE.
3anana Z- nepeaatouHas GyHKUIUS CUCTEMBI:

W(2) = 52-0,4

72 +127+40,32
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OLCHHUTH €€ yCTOfI‘-IPIBOCTB. Haiitu BBIHY)XXKJICHHOC ABWXXCHUC INPU IMOCTOAHHOM BXOIHOM
curnaie: g(t) = 5.

10.KoHTpoapHOE 3a/1aHHE.
3anana cTpykrypHas cxema UC:

v
v

f
——> | [ A

ki

HCO6XOI[I/IMO BI>I6paTL IMCPCMCHHBIC COCTOSHUA U 3aIlIMCATh YPABHCHUC COCTOSHHUA
JIIA ATON CUCTEMBI.
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