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Ilepeuenv Komnemenyuit U UHOUKAMOPOE OOCMUNICEHUSA KOMNEMEeHYUIL ¢ YKA3AHUEM IMAN08 PopmMuposanus  npoyecce 0C60eHUs Ouc-
YUNJTUHBL

Kommerenmus:

ITK-1. Criocoben pazpabaTbiBaTh TpeOOBaHUS U MPOESKTUPOBATH MPOTrPaMMHOE OOecTiedeHne
WuaukaTopsl JOCTHKEHHUS] KOMITIETEHIIUU:

[TK-1.1. 3naet MeTomo0rUN pazpaboTKU MPOrPaMMHOTO 00eCIIeUeHUs, Ha3HAYECHUE U BO3MOKHOCTH CPEACTB MPOSKTUPOBAHUS TPOTPAMMHOTO
o0ecrnedeHusl.

[IK-1.2. Ymeer pazpabaTbiBaTh TpeOOBaHHS U POSKTUPOBATH MPOTrPAMMHOE OOeCTIeUeHHUE.

[1K-1.3. Bnaneer HaBbIKaMu pa3pabOTKX TpeOOBAaHUHN K MIPOTrPAMMHBIM ITPOYKTaM, UCIIOIh30BaHMSI METOJIOB M CPEJICTB MPOSKTHUPOBAHMSI TIPO-
IPaMMHOTO 0OecIieueHusl.
Kommerenmus:

[TK-4. Cnoco0OeH oCymIecTBIATh aAMUHUCTPUPOBAHHE TPOIIEcca KOHTPOJIS MPOU3BOIUTEILHOCTH CETEBBIX YCTPOHCTB U MPOrpaMMHOTO odec-

MEYEHHUS, TPOBOAUTDH PErJIaAMEHTHBIE paOOThI Ha CETEBBIX YCTPOMUCTBAX U MPOrPaMMHOM oOecreueHnr HHHOKOMMYHUKALMOHHONW CUCTEMBI.
WNHnukaTophl 1OCTUKEHUS KOMITETEHIIUH:

[1K-4.1. 3naet o6mye npuHIUIBI GYHKIIMOHUPOBAHUS alMapaTHBIX, IPOTPAMMHBIX U MPOrPaMMHO-AIAPaTHRIX CPEICTB aAMUHUCTPUPYEMOM
CETH.

[1K-4.2. YMeeT oCcymecTBIATh aAMUHACTPUPOBAHKE MPOIIECCa KOHTPOJIS MPOU3BOIUTEILHOCTH CETEBBIX YCTPOUCTB U MPOTPaAMMHOTO obecrie-
YEeHMsI, POBOJUTH PETJIaMEHTHBIC pa0OTHI HA CETEBBIX YCTPOUCTBAX M MPOTPAMMHOM O0eCTieYeHNH NH(POKOMMYHUKAIIMOHHON CUCTEMBI.

[1K-4.3. Bnaneer HaBbIKaMH PETJIAMEHTHOTO OOCITY)XKHMBaHHS OOOpPYAOBAaHHUS B COOTBETCTBHU C PEKOMEHIALMSIMHU TPOU3BOJIUTENS U OLICHKH

3¢ (HEeKTUBHOCTH KOHPUTYPAIIUU CETEBBIX YCTPONCTB C TOUKHU 3PCHHSI POU3BOIUTEITHHOCTH CETH.



Nuaaukaropsl

Jranbl GopMHPOBAHHS B Npolecce 0CBOCHHUS THCIUNIHHBI

JOCTHKEHHUS Jekuuu IIpakTuyeckue JlabopaTropHble Kypcosoii npoekTt HauMeHoBaHHe OLIEHOYHOTO

KOMIIeTEHIIUH 3aHATHSA 3aHATHSA (pabora) cpeacTBa
TIK-1.1 Paszgensr muc- | Pasnensl nucuuniuysl | Pa3gensl  mucHUIUIMHEL | Pa3mensl AUCIAILIHHEL PacueTHo-rpaduueckue paboThl,
uuIuMesl 1-5. | 1-5. 1-5. 1-5. KypcoBast paboTa, 3K3aMeHalUOH-

HBIN TECT
TIK-1.2 Paszgensl gmc- | Pasnensl nucuuniubsl | Pa3gensl mUCHUNIIMHEL | Pa3menbl AUCHUININHEI Pacuerno-rpaduueckue paboThI,
uuruiHel 1-5. | 1-5. 1-5. 1-5. KypcoBas paboTa, IK3aMeHaIMOH-

HBIATECT
IIK-1.3 Paszgensr muc- | Pasnensl nucuuniuysl | Pa3gensl  mUCHUIUIMHEL | Pa3mensl AUCIIAILIHHEL Pacuetno-rpaduueckue paboThl,
uuIuMesl 1-5. | 1-5. 1-5. 1-5. KypcoBast paboTa, 3K3aMeHaIUOH-

HBINTECT
T1IK-4.1 Paszgensl muc- | Pasnensl nucuuniubsl | Pa3gensl mUCHUNIIMHEL | Pa3menbl AUCHUININHEI Pacuetrno-rpaduieckue paboThI,
uuruiHel 1-5. | 1-5. 1-5. 1-5. KypcoBas paboTa, IK3aMeHaIMOH-

HBIATECT
I1IK-4.2 Pa3zgensr muc- | Pasnensl nucuuniuysl | Pa3gensl  mucHUmiIvHEl | Pa3mensl AUCIIAILINHEL PacueTno-rpaduueckue paboThI,
uuIuMesl 1-5. | 1-5. 1-5. 1-5. KypcoBast paboTa, 3K3aMeHallUOH-

HBINTECT
T1IK-4.3 Paszgensl gwmc- | Pasnensl nucuuniubsl | Pa3gensl mUCHUNIIMHEL | Pa3menbl AUCIUININHEI Pacuerno-rpaduueckue paboThI,
uuruiiHel 1-5. | 1-5. 1-5. 1-5. KypcoBas paboTa, IK3aMeHaIMOH-

HBIHATECT




Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooyno)

OueHovHbIe CpeaACTBA Koa-Bo Min, 6a/u10B Max, 6a/10B
(0a30BbIil YPOBEHD) (MoOBBILLIEHHBIN YPO-
BEHb)
Pacuetno-rpaduueckue pa- 4 36 60
OOTBI
OK3aMEHAIlMOHHLIA TECT 1 24 40
OueHo4YHbIE CpecTBA Koa-Bo Min, 6aj10B Max, 6a110B

(0a30BbIi1 ypOBeHDb)

(MOBBIIEHHBIH YPO-
BEHb)

KypcoBoii nmpoekt (paboTa)

60

100




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe Kputepun oueHKH MHIMKATOPOB J0CTHKeHHs NIPH ¢opMe KOHTPOJISA:
BbIpa:KeHHe 0ajiax: BbIpa;KeHHe 3K3aMeH / 3a4eT ¢ OLeHKOM
5 87-100 OtnmuHo (3a- | OLeHKa «OTIMYHO» BBICTABIACTCS CTYACHTY, €CIIM TEOPETUUYECKOE COAEPIKaHNE Kypca OCBOCHO TOIHOCTBIO, 0€3 Mpo-
YTEHO) 0eJI0B; MCUepIIBIBAIONIE, TIOCIEAOBATEIBHO, YETKO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepuait;, CBOOOIHO CIPaBIISETCS C
3aJjauaMy, BOIIPOCAMHU U IPYTUMU BUJAMU IPUMEHEHHS 3HAaHUM; UCIIOJIb3YET B OTBETE JOIIOJHUTEIIbHBIN MaTepuall Bce
IIPEIYCMOTPEHHbIE IPOrPaMMOM 3aJjaHNsl BBIIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YKMCIIOM OasioB, OJIU3KUM K
MaKCHMaJIbHOMY; aHAIM3HPYET NOJTYUEHHBIE PE3YNIBTaThl; IPOSBISIET CAMOCTOSITEIbHOCTh IPHU BBIITOJHEHUH 33JTaHUI
4 74 - 86 Xopomio (3a- [OueHKa «XOpOoIIo» BBICTABISETCS CTYACHTY, €CIH TEOPETUUECKOE COJIEpKaHUE Kypca OCBOCHO IOJIHOCTBIO, HE00XO-
YTEHO) JUMbIE TPAKTHUECKHE KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBaHBI, BCE IPEAYCMOTPEHHbIE NPOIpaMMOM 0OyueHHs
yueOHbIe 3a1aHUs BBIMOJIHEHbI, KAYECTBO MX BBIMOJHEHUS JOCTATOYHO BbIcoKoe. CTYAEHT TBEpJO 3HAET MaTepual,
TPaMOTHO U IO CYIECTBY M3JIaraeT ero, He TOMyCcKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC.
3 60-73 YaoBnerBo- |OmeHKA «yIOBICTBOPUTEIHLHOY» BBICTABIICTCS CTYICHTY, €CIIM TEOPETHUECKOE COACPKAHNE Kypca OCBOCHO YAaCTUYHO,
PUTENBHO (3a- |HO IPOOeIIbl HE HOCST CYIIECTBEHHOI'O XapaKTepa, OOJIBIIMHCTBO MIPEyCMOTPEHHBIX POrpaMMOil 3a1aHuil BBIIIOJIHE-
YTEHO) HO, HO B HUX UMEIOTCS OLIMOKH, TIPY OTBETE Ha IMOCTaBICHHBII BONPOC CTYACHT JOMYCKAeT HETOYHOCTH, HEIOCTATOYHO
NpaBUIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYLICHUS JIOTHUECKON MOCIIEA0BATENBHOCTH B U3JI0KEHUH MPOTrpaMM-
HOTI'0 MaTepuaa.
2 Hwxe 60 HeynosnerBo- |OneHka «HEYyOBIETBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, €CJIM OH HE 3HACT 3HAYUTEJIbHONW YacTH NPOrpaMMHOI0 Ma-
PUTENBHO |Tepualna, AOMYCKAaeT CYIIECTBEHHBbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSMH BBIOJHSET MPAKTUUCCKUE
(ne3auteHo) |paboThl, HEOOXOAUMBIE MPAKTUYECKUE KOMIIETEHIMU HE C(HOPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaM-

MO o6yquH;1 y‘IC6HBIX 3aJlaHui He BBITIOJTHCHO, Ka4YCCTBO HMX BBIIIOJTHCHHSA OIICHCHO YK CJIOM 6ann013, OJIM3KUM K MH-
HUMAJIbHOMY




MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepanabHOro rocy1apCTBEHHOIO OI0P)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHcknii HaMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKU YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUH
Kadenpa napopmManimoHHBIX CUCTEM U TEXHOJOTUN
Hanpasnenue noarorosku 09.03.01 «MudopmaTrka v BEIYUCTUTENbHAS TEXHUKA

Komruiekt 3aganuii 17151 BBINOJHEHUS pacYeTHO-IpapuuecKuxpadoT
1o aucuurinHe «OCHOBBI TEOPUU YIIPABICHUS

Pacuerno-rpaduyeckas padora 1
Tema«BpeMeHHBIE U YaCTOTHBIE XapaKTEPUCTUKU JIMHEHHBIX CUCTEM aBTOMATUUYECKOrO yIpaBiie-
HUS.
3aoanue VI3yunTh IUHAMUYECKHE U YACTOTHBIE XapaKTEPUCTUKH CHUCTEM aBTOMATHYECKOTO
ynpasieHus (CAY) u moiy4uTh HaBBIKUA UCCIEAOBAHUS JTMHEHHBIX CUCTEM.
HcxonHbie TaHHBIE IS BBIMOTHEHHS PAOOTHL.
Bun nepenarounoit GpyHKINUU:

bp+b
L. W(p)=—oy S ;
a,p” +a,p” +a,p” +a,p+a,
b,p> +b p+b
2. W(p)=—-" - 0 ;
a,p’ +a,p” +a,p+a,
b,p> +b p+h
3. W(p) = . - 0 ;
a,p” +a,p” +a,p+a,
b,p*+b
4. W(p)=—oy 2 > ;
a,p” +a,p” +a,p  +a,p+a,
Bun nepena- | Ne Koaddunments noamHoMoB
TOYHOHN
GbyHKITII
by | by ap | ai a az | as
1 1 10 3 1 2 3 0 1



bo b, b ap ai ap as

5 -3 7 -4 4 5 0 1

[opsa0K BEIMOTHEHUS PaOOTBHI.
1. W3yuuTh TEOPETHUECKHUE CBEICHUS.
2. 3anyctuth cuctemy MATLAB.
3. Co3gnarb tf-00BEKT, B COOTBETCTBUU C 33JJAHHBIM BaPUAHTOM.
4. CocraButh auddepeHnuaibrHoe ypaBHeHHe, onpenenstomee Gyakiuonupoanne CAY.




N

OmnpenenuTs MoJoca nepeJaTouHol (pyHKIIUHN ¢ UCTIONb30BaHUEM KOMaH bl pole.

Onpenenuts HylIU NepeaaToyHON PYHKINHU C UCTIOIb30BAaHUEM KOMAaH/IbI ZEro.

7. HWcnons3ys LTI-viewer, unm cooTBeTCTBYIOIINE KOMAHIbI (Tab.1) TOTyYUTh TUHAMUYE-
CKHE XapaKTePUCTUKH — TIEPEXOTHYIO HYHKIHIO /A(f), UMITYJIBCHO-TIEPEXOTHYIO () YHKITHIO
w(f) 1 4aCTOTHBIE XapaKTEPUCTUKU — Auarpammy bone, yactoTuslii roqorpag Haiiksucra.

8. Ilomyuuts mpencraBieHHe UCXOIHOM (PYHKIIUU B BUJE MPOU3BEICHHS TUITOBBIX 3BEHBEB.

9. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

10. Odopmuth oTHET.

11. Caatp oT4eT mpenoaaBaTemio U 3alluTUTh PadoTy.

o

PacuerHo-rpadguyeckas padora 2
Tema (dJCCHCHOBaHHC JAUHAMHWYCCKHUX XAapPaKTCPHUCTHUK THUIIOBBIX JHHAMHWYCCKHUX

3BCHLCB).

3aoanue.llonyunTh BpeMEHHbBIE M YaCTOTHBIC XapaKTEPUCTHKH THIIOBBIX JUHAMHYECKUX 3BEHBEB.
W3yunTh BIMsIHUE M3MEHEHHS IapaMEeTPOB MEPEAaTOYHBIX (DYHKIMI Ha BHJ THX XapaKTepH-
CTHK.

VcxoHble JaHHBIC JUIS BBINOJTHEHUS PaOOTHI.

Bun nepenatounoit pyHKIuu:

k

1. W(P)Zm;

k
2. W(P)zm;
3.7 (p) =%;
4. W(p)=T,p.
No  Bapm- | k T T, T, Ty Tj

aHTa

1 1 2 9 2 2
2 3 7 7 2 3.5
3 2 9 6 1 4
4. 6 4 6 4 7.2
5 3.5 12 1.5 2 6
6. 4 3 2 3 1.3
7 2 8 4 3 2.7
8 22 6 3 2 5
9 3 4 2.5 2 5.5
10. 1.5 8 1 4 8
11. 1.3 6 1.8 3 8.1

12. 1 1 8 3 2.7



ITopsiaoK BEIIOJHEHUS Da6OTH.

1.
2.
3.

N3ydnTh TEOpETHUECKUE CBEICHHUS.

3anyctuth cuctemy MATLAB.

C nomomnipio KoMaHbl tf MONy4YnTh MepenaTouHbie (QYHKIHUN anepuOIUYECKUX 3BEHBEB C
Pa3TUYHBIMU KO3 PHUIIEHTaMU yCUIICHHUS B COOTBETCTBHUHU C 33JJaHHBIM BapHAHTOM.

C nomouipto komaHj step, impulse, bode, nyquist onpene-1uTe BpeMEHHbBIE U YAaCTOTHBIE
XapaKTepUCTUKU aNepUOAMYECKOTO 3BEHa, CIENaB aHalu3 BIUAHUA Kod(dduureHrta ycume-
HUSL.

C nomomuipto koMaHpl tf monay4yuTh nepenaTtouHblie GYHKUUU anepuoOAUYECKUX 3BEHBEB C
pa3IMYHBIMY ITIOCTOSTHHBIME BpeMe-HH T B COOTBETCTBUU C 3a/IaHHBIM BapUAHTOM.

C nomompio KomaHj step, impulse, bode, nyquist onpene-1uTh BpeMEHHBIE ¥ YaCTOTHBIC
XapaKTePUCTUKHU allepUOINYECKOTO 3BEHA, C/IC/IaB aHAIHN3 BIHUSHUS BETUYHHBI IIOCTOSTHHON
BpeMeHH T.

AHaJOTUYHO MONYYUTh MEPEIaTOUYHbIC PYHKIINH M JHHAMUYCCKUE XapAKTEPUCTHKH IS KO-
nebaTenbHOro, UHTETPUPYIOMKX U AU PepeHIupyonnX 3BEHbEB.

Pacuerno-rpaduyeckas padora 3

Tema«VccnenoBaHue TMHENHBIX CUCTEM PETYIMPOBAHUS»

3aoanue.Y CTAHOBUTDH 3aBUCUMOCTb MEXAY YaCTOTHBIMU XapaKTEPUCTUKAMU PA3OMKHYTOM CHC-
TEMBbI, KOTOPbIE MOT'YT OBbITh MOJYYEHbl KaK SKCIIEPUMEHTAIBHO, TaK U AHAIUTUYECKH, U IOBE-
JCHUEM CUCTEMBI B 3AMKHYTOM COCTOSIHUH.

Hcxoanble qaHHbIE 1715 BBINOIHEHUS PAOOTHI.

Bunbl nepenatouHbix yHKIHA:

k

L. W(p)ZTpH;

2. W(p):m.

No  Bapu- k T kq T22 T,

aHTa

1 1 2 2 9 2
2 1 7 1.5 6 1
3 1.7 9 1.3 7 2
4 2 4 1 14 3
5 1 12 1.5 12 2
6 2 3 0.8 10 2.5
7 2 8 4 21 4
8 22 6 1 19 3
9 3 4 2.5 11 4
10 1.5 8 1 10 3
11 1.3 6 3 13 1.5




12

2.5 1 2 16 2.7

ITopsiaok BEIMOJHEHUS Da60TH.

1.
2.
3.

11.

12.

N3yunth TeopeTHuecKue CBEACHUSI.

3anyctuth cuctemy MATLAB.

3anucaTh nepeaaTouHy0 (YHKIUIO alepruOJIUYECKOrO 3B€HAa B COOTBETCTBUU C 3a/IaHHBIM
BApUAHTOM.

Omnpenenuts yactoTHsle xapaktepuctuku ADX, JIAUX, JIOUYX anepuoanyeckoro 3BeHa,
ucnonb3ys koManasl NYQUIST u BODE.

3anucaTh nepeaaToyHyr (PyHKIUIO KOJeOaTeIbHOTO 3BE€HA B COOTBETCTBHH C 3a/IaHHBIM
BApUAHTOM.

Omnpenenuts yactoTHbie xapakrepuctuku ADX, JIAUYX, JIOUX konedarenbHOro 3BEHA,
ucnonb3ys koManasl NYQUIST u BODE.

OrnpenenuTb 4aCTOTHBIE XapaKTEPUCTHKU MOCIEI0BATENLHO COSAMHEHHBIX allepruoaNIECKO-
r'0 U K0J1e0aTeIbHOTO 3BEHBEB.

Hcnonb3ys kputepuii HalikBUCTa COCTaBUTh NPOTHO3 HA NOBEICHUE CUCTEMBI B 3aMKHYTOM
cocrosinuu. Eciin ADX pa3oMKHYTOH cHCTeMBbI 0XBaTbiBaeT TOUKy (-1; 10), To u3mMeHeHHEM
napamMeTpoB JOOUTHCS YCTOMYUBOCTH CUCTEMBI B 3aMKHYTOM COCTOSIHUH.

Onpenenuth 4aCTOTY cpe3a ¢ U 3amac yCTOWYUBOCTH 10 (a3ze.

. Jlns oTpULIaTEeNbHON €IMHUYHON 0OpaTHON CBSI3U ONPEEIUTH MIOBEEHUE CUCTEMBI B 3aMK-

HYTOM COCTOsIHUM, ucnionb3ysi komanay FEEDBACK.

N3menenueM mapamMeTpoB anepuoguvYecKOro M K0Jie0aTeIbHOTO 3BE€HBEB, JOOUTHCS, YTOOBI
A®X pa3oMKHYTOH cHCTEMBI OXBaThIBaja TOUKY ¢ KoopauHaTamH -1, 10, 4TO COOTBETCTBYET
HEYCTOMYMBOU CUCTEME B 3aMKHYTOM CO-CTOSIHUH.

Onpenenuth 4acTOTy cpe3a ¢ U (a3zoBbIi CABUT U1 HEYCTONYUBON CUCTEMBI.

PacuerHo-rpaduyeckas padora 4

Tema«Ananus u cunte3 CAY MeTo10M KOPHEBOTO rojiorpadan.

3aoanue. IIpoanann3upoBaTh MOBEJCHHE 3aMKHYTOM CHCTEMBbI B 3aBUCUMOCTH OT PaCIOJI0KEHUs
€€ KOpHEHl Ha KOpHEBOM rojaorpagde u BbIOpaTh ONTHMAaJIbHBIA KO3PPHUIMEHT YCUICHHUS INPO-
MOPIMOHAIIBHOTO PETYIATOPA

Hcxoanble JaHHbIE 1S BBIOJTHEHUS PAOOTHI.

Bunbl nepenatodHbix yHKIIHA:

b,p’ +hp+b,

L. W(p)=—= > ;
a,p +a,p"+ap+a,
b,p> +bp+bh
2. W(p)= 42p 31p 0 :
a,p’ +a;p +ap+a,
b,p* +b
3. W(p)=—s 2P 7%
a,p +a,p +a,p°+ap+a,
Bup nepena- Koadpunmentsr monmunomon
TOYHOM
byHKIMHA
by b, b ap a a as
1 2 1 3 1 1 1 2



4 6 2 10 0 5 5

bo b by ao a a as

7 7 6 12 1 4 12

307 4 4 |5 4 |4

ITopsiaoK BEIIOJHEHUS Da6OTBI.

1. M3y4uTb TEOpETUUYECKUE CBEACHMUS.

2. 3Banmyctuth cuctemy MATLAB.

3. Co3znparp tf — 00BEKT B COOTBETCTBUU C 3a/IaHUEM.

4. TloctpouTh KOpHEBOH Toporpad ¢ moMoIbo KoMansl rlocus.

5. BroiOparb Ha KOpHEBOM rojorpade HECKOIbKO TOYEK, COOTBETCTBYIOIINX HEYCTONYMBOM
CUCTEeMeE, YCTOMYMBON CUCTEME U CUCTEME, HaXOJs1Ielica Ha TpaHuIle YCTOWYUBOCTH, OTIpe-
JIEJIUTh COOTBETCTBYIOLIME 3HaUeHUs ko3 Puunenra K.

6. Jlns paznuuHbIX K03 (PUIMEHTOB YCHIICHUS TOCTPOUTD JIorapu(PMHUUECKHe YaCTOTHBIE Xa-
PaKTEpUCTUKH U ONPEACIIUTD 3amac 1o (a3e u aMIUITUTY/Ie, UCIIOJIb3YsI KOMaHIy margin.

7. OmnpenenuTs NEPEXOTHYIO XapaKTEPUCTUKY 3aMKHYTON CUCTEMBI JJIs Pa3IMYHBIX KO3 hu-
LIUEHTOB YCUJICHUS.

8. Cas3arh 3amachl YCTOWYMBOCTH € Ka4eCTBOM MEPEXOAHOTO MpOIlecca U CAeNaTh BBIBOIBI.

Kpumepuu oyenxu
Bun xontpons MuHnManbHOE KOTMYECTBO MaxkcuManbHOE KOJTHYECTBO
OaIoB OaoB
Pacuetno-rpaduueckas padora 1 9 15
Pacuerno-rpaduueckas pabora 2 9 15
PacuerHo-rpaguueckas pabora 3 9 15
PacuerHo-rpaguueckas pabora 4 9 15
Hroro 36 60




MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepanabHOro rocy1apCTBEHHOIO OI0P)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHcknii HaMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKU YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUH
Kadenpa nndpopmaimoHHBIX CHCTEM U TEXHOJIOTUN
Hanpasnenue noarorosku 09.03.01 «MudopmaTrka v BEIYUCTUTENbHAS TEXHUKA

IK3aMEHALMOHHBIA TECT
1o AucuuIuinae « OCHOBBI TEOPUU YIIPABICHUS)

Bapuant Nel
3aganus ¢ BbIOOPOM HECKOJIbKMX MPABUJIbHBIX OTBETOB:
1. MaTremaTH4eckue MOaeJH ObIBAIOT
a) CTPYKTypHbIe
0) pyHKIIMOHAJIbHbIE
B) iudpepeHnnaibHbIe
2. B afanTUBHBIX CHCTEMAX NMPEAYCMOTPEHA BO3MOKHOCTh
a) U3MEHEHUsI BHYTPEHHUX YCIOBUU
0) MI3MeHeHUsl IPUHIUNHUAIBHOM cucTeMbl CAY
B) AaBTOMATHY€ECKOIi MePeHACTPOIKU MapaMeTPoB
3. BoiOepure HenpaBuiibHbIe 0TBEThI. PeasibHbie CAY 00b14HO
a) JIMHeilHbIe
0) HeTTMHEHHbIE
B) IUHAMHUYECKHUE
4. UcnoJTHUTEIbHBIMHI 3JIEMEHTAMHU YIIPABJISIOIIMX YCTPOCTB MOTYT ObITH
a) MarHUTHI
0) 2JIEKTPOMATHUTBI
B) YJIEKTPUYECKUE MAIIUHBI
5. Kakue nuddepenuuanbHble 3BeHbSA CYyLIECTBYIOT?
a) ujaeajbHble
0) ¢ 3anma3abIBaHUEM
B) TMHAMUYECKHUE
6. i1 popMUpOBaHUSI KPUTEPHEB KAYeCTBA 3aMKHYTOI CHCTEMbI MOKHO MCII0JIb30-
BaTh PacnoJioxxeHue
a) MOJII0COB NMepeaaToYHoil GyHKuumn
0) HyJ1eil mepeaaToYHON GyHKINH
B) KOpHEH nepenaToyHoi pyHKIUu
7. Pacxoasimmiicst mpouecc MoOxeT ObITh
a) MePHONUYECKUM
0) anepruoaN4eCKUM
B) K0JIe0aTeJIbHbIM
8. BriOepuTe (popMy.ibl HACTOTHBIX XaPAKTEPUCTUK MHTETPUPYIOIIEr0 3BEHA.
k

a) W(ia)) =

0) A(w) = g



@ r
B) (o(a)) = —arctg 0=

r) (o(a)) =—arctgl,w — arctgl,w

9. locToMHCTBAMU Pa30MKHYTBIX CHCTEM SIBJISIIOTCS

a) IIpocTora cucrembl, 0COOCHHO NPU OAHOM CHJIbHOM BO3MYIICHUH

0) YcroiiuuBocTh

B) PerynupoBaHue Mo OTHOILEHUIO KO BCEM BO3MYLIEHHUSAM (ONOCPEIOBAHHOE YEPE3 BBI-
X0/)

10. Ha3oBuTe nepexoanble pyHKIHMHU KOJ1e0ATEJIbHOI0 3BEHA.

a) Jlorapudmuueckas xapakTepuCTHKa

0) UmnyabcHas nepexoaHasi QyHKIUs

B) KpuBas pasrona

3aganusi ¢ BLIOOPOM OTHOTO NMPABUJILHOIO OTBETA:

1. 3amkHyTass ACP ¢ 00paTHOM CBSI3bIO peain3yeT NPUHIMII PeryJIHpoOBaHus

a) M0 BO3MYULICHUIO

0) M0 OTKJIOHEHH IO

B) 110 3aJaHUIO

2. OnucaHue cUCTeMbl JUHEHHBIMU IU(PepeHInATBLHBIME YPABHEHUSIMH Ha3bIBaET-
csl

a) IMHeapu3aIus

0) TMHEHHOCTh

B) MaTeMATH4eCKOe ONUCAHNE

3. OTHOoIEHMe PA3HOCTH MPUPALIEHUN OTHOCHTEIbHO YCTAHOBHBIIEIOCS 3HAYEHUS
JABYX COCeTHHX OJHOHANPABJIEHHBIX aMILUIUTY/ OJHOI0 3HAKA K 00JIblIel U3 HUX Ha3bIBaeT-
csl

a) CTeNneHbI0 3aTyXaHusl

0) mepeperyiupoBaHreM

B) BpEMEHEM PEryIupOoBaHus

4. CTallMOHAPHBIM CJIYYAHHBIM MPOLECCOM HA3bIBAETCS TAKOHM Mpouecc, HUMEHHO Ta-
KHe XapaKTePUCTUKHU KOTOPOro He 3aBUCAT OT BpeMEeHH.

a) BePOSITHOCTHBIE

0) BpeMEHHbIE

B) CTallUOHApHbIE

5. UHTerpupyroumum 38€HOM HA3bIBAKOT

a) 3B€HO, B KOTOPOM IpH IOJaye Ha BXOJ CTYNEHYATOro CUTHAaja BBIXOJHAS BEJIMYMHA
anepuoaANYecKH (10 HIKCIIOHEHTE) CTPEMUTCS] K HOBOMY YCTaHOBUBILEMYCS 3HAUEHUIO

0) 3BeHO, B KOTOPOM BBIXO/JHasl BeJIMYNHA NPONOPUNOHAIbHA HHTErPAJLy BO BpeMeHH
OT BXO/JIHO BeJIMYMHBI

B) 3B€HO, B KOTOPOM BBIXOJHAs BEJINYMHA MPOMOPIHOHATbHA IPOU3BOIHON BO BpEMEHH OT
BXOJHOM BEJIMYUHEI

') 3B€HO, Y KOTOPOTO IpPU CTYNEHYaTOM M3MEHEHUHU BXOJHOMN BEIMYMHBI BHIXOJIHAS BEJIH-
YUHA CTPEMHUTCS K HOBOMY YCTaHOBUBILIEMYCS 3HAUCHHIO, COBEPILIAs IIPU ITOM KoJieOaHUs

6. ITox ycTOMYNBOCTHIO CUCTEMbI IOHUMAETCH

a) CBOICTBO CHCTEMbl BO3BPAIIATHCA B MCXOAHBIN WM OJU3KHMIA K HEMY YCTAHOBUB-
HINICS Pe’KUM MOCJIe BCAKOr0 BbIX0/1a U3 HEro B pe3yJbTaTe KAaKoro-jindo Bo3aeicTBUs

0) TOT aKT, 4TO MaJIo€ U3MEHEHHE UCXOIHBIX JAHHBIX JIOJDKHO MPUBOIUTH K MAJIOMY U3-
MEHEHHIO Pe3yIbTaTOB

7. Kakue moka3zaTe/id KayecTBa YNPABJIEHHS MOYKHO ONpede/JUTh MO KPUBOWM mepe-
XO0IHOT0 mpouecca?

a) BpeMsi peryJiIipoBaHusl, NepeperyJInpoBaHus, 4YacTOTy KoJ1e0aHHil, YHCI0 KoIeda-
HM, BpeMsl J0CTUKEeHH Sl IePBOro MaKCMMYyMa, BpeMsl HAapacTaHMs MepeX0HOro npouecca

0) K011e0aTEIbHOCTD, PE30HAHCHYIO YacTOTY, II0JI0CY MPOMYCKAHUSI YacTOT, YaCTOTYy cpe3a



B) BpEMsl peryIMpoBaHus, KoJaedaTeabHOCTh

8. IlepexoaHblii MpoLecc - 3TO NMPoOIECcC, B KOTOPOM NPOUCXOAUT U3MEHEHHE ... BeJU-
YHMHBI BO BpEMEHH IO/ AeiCTBHEM NPON3BOJILHBIX BO31eHCTBHIl, IPUJIOKEHHBIX K CHCTEMe.

a) ynpasJisieMoii

0) ynpasistoniei

B) 3aJ]aHHOM

') BO3MYIIAOIIEH

9. Pa3jo:xxeHue Kakoro BXO/JHOI'0 CUrHaJ/ia IPOMCXOJIMT HA ABE€ OPTOIro-

HAJIbHbIE ONOPHbIe QyHKIUN?

a) KOMILIEKCHOT 0

0) BEKTOPHOTO

B) KBa3UTapMOHUYECKOTO

10. Kak Ha3pIBaercsi cucremMa, B KOTOPOH NPH NMPUJI0KEHHBIX BO3MYIIAKIIMX BO3-
nelicTBUAX ommoKka £—0?

a) JTMHeHas cucrema

0) craTudeckas cucrema

B) acTaTH4ecKasi cucremMa

3aaHus HA YCTAHOBJIEHHE COOTBETCTBHUSA, YNOpsi0oUeHUe U KIACCH(PUKAIHIO:
1. CootHecute (popMyJIbI M MX HA3BAHMS.
a) Yucno konebanuii (mepeperyanpoBaHue)
0) ®UX
B) CTeneHs 3aTyxaHus
1) tgo=Im(W(jo))/Re(W(jo))
_A1-A3
2) v A3
3) o=2n/1
Otger: a3 61 B2
2. OnumuTe NOCJIeI0BaTeIbHOCTD NOcTpoeHuss ADPYX.
1) OtkinagsiBacM Ha KOMILJIEKCHOM TIJIOCKOCTH paccyuTaHHbIe 3HadeHus Re(iw) u Im(iw).
CoenunsieM Mexay co00M OTJIOKEHHbIE HA KOMIIJIEKCHON MJIOCKOCTH OIOPHBIE TOUKH.
2) B uacroTHO# nepenaToyHol (GYHKIIMU YUCTUTENb U 3HaMEHaTellb YMHOKaeM Ha YHCIIO,
COIPSHKEHHOE 3HAMEHATEIO.
3) Ilepemarounyio (GyHKIHIO PAa30OMKHYTOM CHCTEMBI PEACTABIIsIEM YaCTOTHOU MepenaToy-
HOM (pyHKLIMEH, 3aMEHSS IEPEMEHHYIO p Ha (1W).
4) TloacramnsieM B neiicTBUTENbHYIO Re(iw) u MEMMYIO Im(iw) G yHKIHIO 3HAYEHHE YaCTOTHI.
5) YacroTHyro nepenaTouHyro (yHKIUIO IPEICTaBIsIEM KaK KOMIUIEKCHYIO (DYHKIIHIO, CO-
CTOSIIIYIO U3 ACHUCTBUTEIHLHOW U MHUMOU (DYHKITUH.
Ortset: 32541
3. CooTHecHTE MOHATHSA U MX ONpPeIeTeHUs
a) 3HaueHue S, npu KoTopoM nepenarouHas pyHkuus O(S) oOpamaercs B 0.
0) 3nauenue S, npu koropom D(S) oOparmiaeTcs B
1) 3BeHO
2) HyH
3) perynsaTop
4) momroca
OrtBer: a2 64
4. Haiiiure cOOTBETCTBUSI MEXkKAY CTPYKTYPHBIMHM CXeMaMH M NPUHIUIAMHU YNPaB-
JIEHUsl, PeACTABJIEHHBIMU B HUX.
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Ortsert: 1a 2r 30 48

5. ConocraBbTe 3BeHbSI M UX XaPpAKTEPUCTHKH.

a) YacToTHbIE XapaKTEPUCTUKH allepHOJUUYECKOI0 3BEHA I1EPBOrO MOPsiIKa
0) YacToTHbIE XapaKTEPUCTHKH K0Je0aTeIbHOIO 3BEHA

B) YacTOTHBIE XapaKTEpUCTHKHU allepuoANYECcKOro 3BeHa II-ro nopsaka

1y
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u
k >
Z)A
U
k L
3)
A
k

Otser: a2 62 B1

Bapuant No2
3ananus ¢ BbIOOPOM HECKOJIbKMX MPABUJIbHBIX OTBETOB:
1. Yopasienue ObiBaeT
a) aBTOMaTHYeCKoe
0) aBTOMaTHU3MPOBaHHOE
B) MEXaHUYECKOE



2. B onTuMaJBHBIX cHcTeMax 00padaTbiBaeTcss HHpoOpMAaLHs O

a) BO3MYIIEHUSAX

0) XxapakTepe BJNSIHUS YNIPABJIAIINX BO3/1eiiCTBUI HA BHIXOHbIE BeTHYNHBI

B) rpadukax KojaeOaHuit

3. HazoBuTe 2 THNA XapaKTEePHCTHK, KOTOPHIMH MOKHO ONHCATH JUHAMHYECKHE

CBOMCTBA JUHEHHLIX 3BEHLEB.

a) HaTJISITHBIC

0) BpeMeHHbIe (MepexoaHbIe)

B) YACTOTHbIE

4. Kaknx 3aKOHOB peryJiMpoOBaHUs He CylecTByeT?
a) 1IN

0) I

B) [T1

r) [TNJ]

5. Kakue uHTerpupymoumme 38eHbsl CylIeCTBYOT?

a) TUHAMHUYECKHe

0) naeajbHbIe

B) ¢ 3ama3ibIBaHHEM

6. IIpu mocTpoeHUM 3aMKHYThIX ABTOMATHYECKHX CHCTEM MCIOJIb3yeTCs
a) ynpasJieHHe 10 OTKJIOHEHHU IO

0) ynpasJieHHe MO olIUOKe

B) YIIpaBJIeHHE M0 33]aK01eMy BO3/1eiiCTBHIO

I') yIIpaBJIEHHUE 110 BO3MYILEHUIO

7. Korna 3apano nudgepeHnuaibHoe ypaBHEeHUE CUCTEMbI, IPUMEHSAETCSA
a) kpurepuii MuxaiiioBa

0) reOMETpUUYECKHUI KPUTSPUIA

B) aJredpanvyecKkuii KpuTepui

8. Cucrema B Ha3piBaeTcss roMoMOP(HOI OTHOCHTEIBLHO CUCTEMBI A, €CJIN

a) Ka)KI0H CBSI3M 3JIEMEHTAa CHCTeMa A COOTBETCTBYET ONpe/eleHHAsl CBA3b WJIH 3JI€MEHT
cucrembl B

0) cucrema B nmoxoxa Ha cuctemy A

B) CHCTeMa A siBJIsieTCsl YIPOIIEeHHOH Moe/ibio B

9. Ilpu NJIABHOM M3MEHEHHH 3HAYEHHS KaKOro Judo mapaMerpa KOPHH IepeMerna-

I0TCSl HA IUIOCKOCTH KOPHeEH, MpoYepuynBasi HEKOTOPYI0 KPUBYI0,. OHa Ha3bIBaeTcs

CoM:

a) rogorpadg

0) celicmorpad

B) TPAeKTOPHs KOPHel

10. HauboJsiee Ba:kHbIe 3a1a4d, peliaeMble KOMIILIOTEPOM NPH YNPABJEHUH MPolleCc-

a) BbIYMCJIEHHE OTIOPHOTO0 3HAYEHUS

0) MHAUKAIMSA HEIITATHBIX CUTYaI M

B) apXMBUPOBaHUE MHPOPMAIIMH O HEIITATHBIX CUTYAIUIX

T') BBIYUCIICHHE 00BEMA OTIEPATUBHOM MAMIITH KOMIIBIOTEPA

3agaHus ¢ BLIOOPOM OJHOI0 NMPAaBUJIBLHOI0 OTBETA:

1. Ilpn nmoc/ienoBaTeJJbHOM CO€IMHEHUHM 3BEHbEB AMILIMTYIHO-4YACTOTHBIE XapakKTe-

PHUCTUKHU

a) CKJIaJIbIBAIOTCSI

0) mepeMHOXKAIOTCS

B) JICTISATCS

2. JIAYX L(w) Ha3pIBalOT 3aBUCUMOCTb MOXYJISI YACTOTHON XapaKTEePUCTUKH OT ... ,

NpeacTaBJICHHOH B JJorapupMuieckoM Macmrade

a) aMIUTATYbI



0) 4acTOThI

B) BpEMEHU

r) hassl

3. Kputepnii ycroiiunBoctn HalikBucra

a) eclu pa30MKHYTasi CUCTEMa C MepeNaTOuHON (DYHKIMEH HeyCTONYMBa, 3aMKHYTast CHUC-
TeMa sIBJIIeTCS YCTOMUnBOH, eciin ADYX pa3oMKHYTON CHCTEMBI 0XBaThiBaeT TOUKY (—1; jO).

0) ecid pa30MKHYTasi CHCTeMa ¢ NMepeaaToyHoi (yHKIMeHd ycTOWYMBA, 3aMKHYTasi
cHCcTeMa SABJIAETCH YCTOMYUBOM, eciiu APUX pa3oMKHYTOH CHCTEMbI He 0XBAaTbhIBAET TOUKY
(=15 j0).

B) €ClIM pa3OMKHYTasl cUCTeMa C MepenaTouHoil GpyHKuuel HeycToiunBa, 3aMKHYTas CHC-
TeMa sBJIsieTcsa ycTonuuBOM, eciin ADYX pa3oMKHYTOM cucTeMbl He OXBaThIBaeT TOUKy (—1; j0O).

4. Jlns ypaBHEeHMd KAaKOro MOpPSIKAa MOJO0KUTENbHOCTh KOI(p(PUIIMEeHTOB sABJIsIETCA
HEO0XO0UMBIM M I0CTATOYHBIM MPU3HAKOM YCTOHYUBOCTH?

a) JUIsl ypaBHEHU MEPBOTO MOpsiiKa

0) 11 ypaBHEHHI epPBOro0 M BTOPOI0 NOPsSAKA

B) JUIsl ypaBHEHUU I1EpBOI0, BTOPOTO U TPETHETO MOPSAKa

5. YTo Ha3bIBAIOT JUHAMHUYECKOH XapaKTepuCTHUKON 3BeHa?

a) 3aBUCHUMOCTh BBIXO/JHOM BEJIMYMHBI OT BXOJHOM B YCTAaHOBUBILIEMCS IIPOIECCE

0) 3TO OTHOILIEHHE COOCTBEHHOI'0 OIIEPATOpa K ONepaTopy BO3IEHCTBUS

B) 3aBUCUMOCTb BBIXOJHOM BEJIMUMHBI 3B€HA OT BPEMEHU

) 3aBUCMMOCTDH BBIXO/IHO BeJIMYUHBI OT BXOJHOM B MEPEX0HOM Mpoiecce

6. Ilpouecc, BepOSITHOCTHBIE (CTOXACTHYECKHE) XaPAKTEPUCTUKH KOTOPOro He 3aBHU-
CAT OT BpeMEeHH, Ha3bIBAETCS ... CIyYailHBIM NPOLECCOM

a) CTAMOHAPHBIM

0) cTaTU4eCKUM

B) J€TEPMHHUPOBAHHBIM

7. YacTHBIN cIy4yall ynpaBJ/ieHUs, HANIPaBJCHHbIH Ha moaaep:xaHue napamerpos TII
B 32/IaHHBIX IpeJesax WId U3MEHeHHe X 110 32JaHHOMY 3aKOHY, Ha3bIBaeTCsl

a) peryJiipoBaHue

0) mepeperynupoBaHue

B) cTaOMIM3amus

8. UHBapuaHTHOCTH — 3TO, HHAYE TOBOPH,

a) He3aBUCHUMOCTh

0) TMHEHHOCTh

B) HEJIMHEHHOCTh

9. YciioBHe yCTOMYNBOCTH JTUHEIHON CHCTEMBI

a) 1JI TOro, YTo0bl JIMHEIHAsl cucTeMa ObLIA YCTOIYMBA, HEOOXOAMMO M J0CTATOYHO,
4T00BbI BC¢ KOPHU XAPAKTEPUCTHYECKOI0 YPAaBHEHHS ObLIM NIPABbIMH

0) 17151 TOTO, YTOOBI JIMHEWHAsI cCUCTeEMa ObljIa yCTOWYMBA, HEOOXOUMO U JOCTaTOYHO, YTO-
OBl BCE KOPHU XapaKTEPUCTHUUECKOTO YpaBHEHHS UMENU OTPUIATENbHYIO BEIIECTBEHHYIO YacTh

B) JUIsl TOTO, YTOOBI JIMHEWHAsI CUCTEMA OblJIa YCTOMYMBA, HEOOXOIMMO U JOCTATOYHO, YTO-
OBl BCE KOPHU XapaKTePUCTHUUECKOTO YpaBHEHUS ObUIH JIEBBIMU

10. ITepenaTounoii pyHKIMeH CHCTEMbI HA3bIBAETCH

a) OTHOLICHHE BBIXOJHOTO CUTHAJIA KO BXOAHOMY CHUTHAITY

0) oTHomeHHe MpeoOpa3oBaHHOroO no Jlaminacy BBIXOAHOIO CHTHAJIa K Hpeodpa3o-
BaHHOMY 10 Jlamjiacy BXOAHOMY CUTHAJLY

B) OTHONIEHHE MpeoOpazoBaHHOro 1o Jlammacy BXOAHOTO CHUTHAlIa K MpeoOpa3oBaHHOMY
1o Jlannacy BIXOJJHOMY CUTHAILY.

3agaHuA HA YCTAaHOBJIEHHE COOTBETCTBHS, ynopsidoueHue U Kiaccu(pukanmio:

1. CooTHecuTe cuCTEMBbI YIIPABJIEHHS C MX ONUCAHHUEM.

a) Jlokanbnass CAP
6) ACY TII



B) ACVII

1) Pemaer He TONBKO 3a7ja4M YIPABIECHUS XUMUKO-TEXHOJIOTHYECKIUMH MPOI[ECCAMU, HO U KO-
HOMMUECKHE 3aaul. Y IpaBJIeHUE OCYLIECTBISIETCS ¢ IPUMEHEHNEM yrpaBisitonux OBM.

2) Cocrout u3 oowekra ynpasienus (OY) u ynpasisitoniero ycrpoiictsa (YY), KOTopble B3au-
MOJICUCTBYIOT Mexay coOoil. Llenb paboThl yrpaBisOIMIEro YyCTPOMCTBA — MOAJAEPKaHUE OMpPEIeeH-
HBIX TEXHOJIOTUYECKUX MTapaMeTPOB Ha 3aJlaHHOM YPOBHE.

3) Pemraer 3a1aun OThICKaHUSI ONITUMAJIBHBIX PEKUMOB COBMECTHO pabOTAIONIUX TEXHOJIOTHYE-
CKHX alIapaToB, paclpeaeseHus] Harpy3Ku MEXIy OTICIbHBIMU TEXHOJIOTMYECKUMU ammapaTamu c
IpPUMEHEHUEM ylpaBisitomux OBM.

Otser: a2 63 B1
2. Yto MbI mosry4yaem, KOrjaa NpupaBHABAEM...
a) YUCIIUTENb K HYIIO B IepeAaToYHON QyHKIIUU
0) 3HaMeHaTelNb K HYJIIO
1) Bekrop
2) Iomroca
3) Hymu
OTger: a3 62
3. BcraBbTe npomnynieHHbIE CJI0BA B ONpeleIeHUs.

a) YacTOTHBIMHM XapaKTEPUCTHKAMHU Ha3bIBAIOT (OpMYJbl U IpadUKH, XapaKTepU3yIOIIUEe pe-
aKILMIO 3BE€HA HA ... BO3JCIHCTBUE B YCTAHOBUBLIEMCS PEXKUME, T.€. BHIHYKICHHbIE CUHYCOHIaJIbHbIC
KOJIeOaHUU 3BEHA.

0) UmnynbcHas nepexoaHas QyHKIUs (BECoBasi) CHCTEMbl — (YHKIIHS, ONMUCHIBAIONIAS PEaK-
U0 CUCTEMbI Ha EUHUYHOE ... BO3ACHCTBUE MPHU HYJIEBbIX HAYAIbHBIX YCIOBUSIX.

B) [lepexoanas ¢yHKIUSA cUCTEMBI — (PYHKIIMS, ONUCHIBAIOIIAsI U3MEHEHUE BHIXOJHON BEIUYH-
Hbl CHUCTEMBI, KOI'/1a Ha €€ BXOJl T01aETCs EAMHUYHOE ... BO3AEHCTBUE ITPU HYJIEBBIX Ha4aJIbHBIX yCIIO-
BUSX

1) enMHUYHOE UMITYJIBCHOE

2) cuHycCOMAQJIbHOE

3) eIMHUYHOE CTYIIEHYaTOe

4) ctyneH4yaToe

5) umnynabcHoe
Otser: a2 05 B4
4. Ucnoab3ys mpaBWja CTPYKTYPHBIX NPeoOPa3oBaHUii, YIPOCTUTh CTPYKTYPHYIO
cXeMy /10 OTHOTO 3B€Ha ¢ OJIHO 00pPaTHOI CBA3bI0, YKA3aTh 3TANbI NPeodpa3oBaHMIl.

7|

4
o

1) Ilpeobpa3yem mocnenoBaTelnbHO coeAHEeHHbIE 3BeHbs W1 1 W11 k o1HOMY 3BeHY C mepeaaTroy-
Ho#l ¢pynkuueit: WI12=W1W11

2) Ilpeobpazyem MECTHYIO OTPHUIIATENIbHYIO CBSI3b (3BEHO C mepeaarouHoi ¢pynkiueit W4 oxpaueHo
oOpatHoli cBsi3bto W5 uepe3 cymmaTop 4) K 0lHOMY 3BEHY C nepefaroyHoi ¢pynkuueit: Wo=W4/(1-
W4*W5)

3) IIpeoOpa3yem MeCTHYIO OTPHUIIATEIILHYIO OOPAaTHYIO CBSI3b (3BEHO C MepeaaToOuHON (HyHKIHEH
W10 oxBaueHo o6patHOii cBsi3pi0 W2 yepes cymmaTop 2) K OJHOMY 3BEHY C [epe1aTOuHOi (yHKIIH-
eit: W11=W10/(1-W7*W10)



4) IIpeoOpazyeM MECTHYIO OTpULIATENbHYIO OOpaTHYIO CBA3b (3BEHO ¢ nepenaTouHon pyHkuueir W9
0XBa4yeHO 00paTHOM cBsA3bI0 W6 uepe3 cymmarop 3) K OJJHOMY 3BEHY € IIepeAaTOuHON (QyHKIMEH:
W10=W9/(1-W6*W9)

Ortser: 2431

5. ConocTaBbTe 3BeHbSI H HX XapAKTEPUCTHKH.

a) YacTOTHBIE XapaKTePUCTUKHU allepuOAMUYECKOr0 3BEHa MEPBOro MopsiaKa

0) [lepexoHble XapaKTEPUCTUKU allEPUOANUYECKOTO 3BEHA IIEPBOIO NOPsIKA

B) Jlorapu¢muyeckas 4yacToTHas XapaKTepUCTUKA allepHOAUYECKOIO 3BEHA

1) il 4 &b

k

201gk

OTtBet: 22 01 B3

BapuanTt Ne3

3agaHus ¢ BLIOOPOM HECKOJbKHX NPABUJIbHBIX O0TBETOB:

1. Boioepure npumepsr ACY:

a) aBToMar ¢ GoT03/IeMEeHTOM

0) razoBas IiMTa

B) aBTONUJIOT caMOJIETa

I') OTHETYILIUTEIb

2. HeycroiiuuBasi cucTemMa mnocJje Bo3/JeiicTBUs BO3MYIIICHUS

a) BO3BpAIIAeTCs B UCXOJTHOE TOJIOKEHUE

0) ynansiercst OT paBHOBECHOTO COCTOSHUS

B) HAUMHAET COBEPIIATH BOKPYT Hero KoJie0aHus ¢ HapacTawuei aMnjanTya0i.

3. IoCTOMHCTBAMH 3aMKHYTBIX CHCTEM ABJISIOTCSI

a) O0ecneyeHne 4Ype3BbIYANHO MAJIBIX OIMIMOOK B YCTAHOBHBIIEMCS pe:KMMe NMyTeM
BbIOOPA 3BeHbEB € 00JbIIMMHU KO3(PPUIMEeHTAMH yCHIICHUS

0) YcToi4mBOCTh

B) PeryiupoBaHue mo OTHOIIEHUIO KO BCeM BO3MYILIEHHUSAM (OMOCpPeI0BAHHOE 4Yepe3

BbIXO0]I)
4. Boioepute GopMyJibl YACTOTHBIX XAPAKTEPUCTHK amepuoaudeckoro 3pena Il-ro
NMOpAIKA.
. . k
a) p=iw Wl(io)=

(Tlia) + 1)(T2ia) + l)



6) Aw)= N k

TPo’ +1)|T2o” +1)
s k
%) W(za))— (1—T22w2)+ Tiw

r) (p(a)) =—arctglo—arctgl,w

5. HeycroiiuuBasi cucrema

a) HelpepbIBHO YAAJISIeTCH OT PABHOBECHOI'0 COCTOSIHUS

0) cTpeMUTCSI K PABHOBECHOMY COCTOSIHHIO

B) COBepIIaeT KOJIeOAHUSA ¢ BO3pacTalieil aMILTUTYA0M

6. Kakue nuHaMuyeckue 3BeHbsl CylIECTBYOT?

a) CTaTHYeCKOro TUIA

0) HHTErpaJbHOrO

B) aCTaTUYECKOTO

r) nuddepeHnaIBLHOTO

7. Kakux cucreM He ObiBaer?

a) KpaiiHe yCTOHYHBBIX

0) yCTOMYUBBIX

B) CPeIHHX

I') HEYCTONYNBBIX

A) KpaiiHe HEyCTOHYMBBIX

8. HazoBure 3 npuHIUna ynpaspJjieHus.

a) pa3oMKHYTOe€

0) 3aMKHYTOE

B) KOMIIEHCAIIMHU

r) 0OpaTHOM CBSA3M

9. JIuHeapu3zanus BO3MOKHA

a) MPpH JTHOOBIX YCIOBUIX

0) Npyu MaJIbIX 3HAYEHUSIX OTKJIOHEHUH

B) NPH OTCYTCTBUM TOYEK Pa3pbiBa (PYHKIUUH B OKPECTHOCTAX TOYKH HOMHHAJIBHOIO
pexnma

10. OopaTHas cBsA3b ObIBaET

a) MOJIOKNTeIbHAs

0) oTpuuaTeJbHast

B) HEUTpanbHast

3aganust ¢ BLIOOPOM OTHOTO NMPABUJIBLHOI0 OTBETA:

1. IlepenaTouynbie GyHKIIUHM NPOCTEHIINX 3BeHbEB HMEIOT BH/L

a) K, K*S, K/S

0) W, W(p)

B) R(W)

2. IIpu npoexktupoBanuu CAY pexkoMeHayeTcs1 BIOUPATh AQ> ... ,4TO COOTBETCTBY-
€T NIPUMEPHO BTOPOMY 3anacy ycTOH4uBOCTH 1o ¢ase.

a) 10

0) 20

B) 30

3. llesib10 peryJiMpoBaHus SIBJISIETCS

a) moj/iep;KkaHMe peryJupyeMoro napaMeTpa Ha 3aJlaHHOM 3HAYECHHH

0) onpezneneHue OUIMOKHU peryIupoBaHUs

B) BBIpAOOTKa YNPaBIAIONUIUX BO3IEHCTBUI

4. Cucrembl, KOTOpPbIe HEKOTOPBLIM 00Pa30M NPHUCNOCA0JIMBAIOT CBOM JUHAMHUYECKHE
U CTAaTHYeCKHEe CBOMCTBA K H3MEHEHHUIO YCJIOBHH padoThl CHCTEMbI, HA3bIBAKOTCS

a) aJanTUBHBIMU



0) TUHEHHBIMU

B) YCTOWYHBBIMU

5. B Teopnu aBTOMAaTH4YeCKOr0 YNpaBJIeHUSI BbIICJAOT CJelyolye THIIOBbIe THHA-
MHYeCKHEe 3BeHbS

a) cTaOMJIM3alluY, IPOrpaMMHBIE, CIIEAIINE

0) 3aMKHYTO€, Pa30MKHYTOE, 110 BO3MYIIEHIIO, KOMOMHHUPOBAHHOE

B) 0e3bIHepPIHOHHOEe (MPONMOPUMOHATIBLHOE), anlepuoAnUYecKoe (MHepUHOHHOe) T de-
peHuMpYyollee, HHTerpUpyoLIee, KojedaTeabHoe, 3aa3ibIBaloliee

6. OCHOBHOI1 XapaKTepHCTUKOI BCAKON CHCTeMbI AABJISAETCS eé

a) CBOMCTBA

0) nepenaToyHast QyHKIMS

B) CTPYKTYpa

I') IJ1aBHas oOpaTHast CBsI3b

7. CTeneHb 3aTyXaHU - OTHOLIEHHE ... IPUPANIEHNH OTHOCUTEIHLHO YCTAHOBUBIIIE-
rocsi 3Ha4eHHus1 IBYX COCeJHHX OJHOHANPABJEHHBIX AMILIATY/ OAHOI0 3HAKa K Oo/bIIel W3
HHX.

a) CyMMBbI

0) pa3HocTH

B) IPOU3BEICHUS

8. UHTepBas BpeMeHH OT HA4YAJIAa MEPEeX0HOro Nnpouecca 10 MOMEHTAa, KOrjAa OTKJIO-
HEeHHe BBIXOJHOH BeJIHYMHBI OT €é HOBOI0 YCTAHOBHBIIEroCsl 3HAYEHHUs CTAHOBUTCS MEHb-
1Ie OIpe/ieIeHHOM J0CTATOYHO MAJI0i BeJIMYMHBI, HA3bIBaeTCs

a) BpeMsl peryJMpoBaHus

0) cTereHb 3aTyXaHus

B) IIEpeperyInpoOBaHue

9. HazoBuTe XapaKTEePUCTUKHN JUHAMUYECKUX 3BEHbEB

a) nepexoHas xapakrepuctuka, AOUX, AUX, OUX, JIAUX

0) BpeMEHHBIE, YaCTOTHEIE, JIoTapupMUIecKue

B) BEpHBI BCe BbIlIe NIepeYrcaeHHbIe OTBEThI

10. AHaIM3 YCTOHYHUBOCTH CHCTEMbI KpuTepueM MuxaiiioBa

a) CBOJIUTCS K TMOCTPOCHUIO aMILUIUTYJHO-(Pa30BOM YaCTOTHOM XapaKTEPUCTUKU PAa30MKHY-
TOM CHCTEMBI, 0 BULy KOTOPO MOXHO CYAUTH 00 yCTOMYMBOCTH CUCTEMBI B 3AMKHYTOM COCTOSI-
HUU

0) CBOAMTCH K MOCTPOEHUIO MO XaAPAKTEPUCTHYECKOMY MHOTOYJIEHY 3AMKHYTOH CHC-
TeMbl KOMILUIEKCHOH YaCTOTOH XapaKTePHUCTHKH, MO0 BHAY KOTOPOH MOKHO CyIMThb 00 yc-
TOMYMBOCTH CHCTEMBI

3aaHus HA YCTAHOBJIEHHE COOTBETCTBHUSA, YNOpsiooUeHue U KIacCH(PUKAIHIO:
1. lana crpykrypHas cxema 3aMkHyTOil CAY. CooTHecure:

¥(®
k J Ay
f(t) l Vipasage sl Yoparamomee ) _‘-._.(t)
..| OGBEKT yvorpofictoe I*
-

u(t)
a) y(t) 1) Bo3my1Iaroiiee BO31eCTBIE
0) yO(t) 2) 3aaroriee Bo3ACHCTBIE
B) f(t) 3) ynpaBnsemasi BeTUYMHA

) u(t) 4) ynpasistomiee BO3IeHCTBIE



OTtBet: 23 02 B1 14

2. HajinuTte cOOTBeTCTBHS MEKAY XapAKTEPUCTHKAMHU U UX HA3BAHUSAMU.

0 = e

-1 z iy
len{Wi(ie))

-3 -

4L
1) Re(W(m)) El:l
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) 0
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OTtBet: 10 22 31 4B 51

3. BcraBbTe mponmyieHHbIE CJI0BA B ONpe/IeSIeHHs.

a) uddepeHpyOmmM HA3BIBAIOT 1) BTOpOI1 MpOon3BOAHON
3BE€HO, B KOTOPOM BBIXOJHAs BEJIWYHHA IPO- 2) mpou3BOTHON
MOPLMOHAIIBHA. .. TI0 BPEMEHH OT BXOJHOH Be- 3) unTerpainy

JINYHNHBI



0) UnTerpupyromumM Ha3bIBalOT 3BEHO,
B KOTOPOM BBIXOJHAs BEJIMYMHA IMPOIOPIHO-
HaJIbHA... 10 BPEMEHHU OT BXOJIHOM BEINYMHBI

OTger: a2 63
4. Ucnoab3ysi NpaBuJia CTPYKTYPHBIX Pe0OPa30BaHUI, YIIPOCTUTH CTPYKTYPHYIO CXeMY
J0 O/THOT'0 3B€Ha ¢ OJJHOM 00PaTHOI CBA3bI0, YKa3aTh 3TaNbI IPe00pa3oBaHMil.

Fip)

Xl Xifp) Xafp) ¥ {
ke T%@»

Yip)

1) Cymmatop 3 mepeHoCHM 4epe3 3BEeHO ¢ nepenatounoit pyakuueir W4(p), 100aBisis K cymMMaTopy
nepegatounyio Gpyaxmuo W4(p)' W5(p)=W2(p)/(W1(p)*W3(p))
2) Ilepenocum cymmaTop 2 4epe3 cymMmarop 1B Ha4aio cxemsl
3) Ilpeobpasyem nocienoBaTesbHO coeqMHEHHDBIE 3BeHbS W1 u W3 Kk ofHOMY 3BEHY € IepeaTou-
HOW (pynkumen: W4=W1*W3
Otsert: 312
5. ConocraBbTe 3BeHbS U UX XapaAKTePUCTHKH.
a) Jlorapudmuueckas xapakTepucTHKa K0i1e0aTeIbHOTO 3BeHa
0) JlorapudmMudeckas xapakTepuCTHKa aliepuoandeckoro 3seHa II-ro mopsaka
B) JIAX naeanbHOTO HHTETPUPYIOIIETO 3BEHA
r) JIAX uHTerpupymouero 3BeHa ¢ 3aa3/IbIBaHieM
n) JIAX uneansHoro auddepeHInpyromero 3peHa
e) JIAX nuddepenmupyromiero 38eHa ¢ 3ana3bIBAHACM

1)
201gk

L

-2016/1ek

2)

20lgk

@=1/T



6)
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OTtBet: 22 06 B1 13 15 e4

Kpurepum ouenkn

bann
MUHUMAIBHBIM | MaKCUMaJIbHBIN
Yacte [. 3amanue c BBIOOPOM HECKOJIBKHX 0 1
BEPHBIX OTBETOB
Yacte II. 3amanue ¢ BBIOOPOM OJHOTO 0 2
BEPHOT'O OTBETA
Yacte III. 3aganue Ha ymopsigodyeHue 0 1
OTBETOB
Bcero 3a Tect 24 40




MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepanabHOro rocy1apCTBEHHOIO OI0P)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHcknii HaMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKU YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUH
Kadenpa napopmManimoHHBIX CUCTEM U TEXHOJOTUN
Hanpasnenue noarorosku 09.03.01 «MudopmaTrka v BEIYUCTUTENbHAS TEXHUKA

KomMmmnekT 3aganuii 17151 KypcoBbIXpaOOT
1o nqucuurinHe «OCHOBBI TEOPUU YIIPABICHUS

[opsA10K BEINONHEHNS PAOOTHI.

Hna crpykrypHoit cxemMbl CAY, COOTBETCTBYIOIICH BBHIOpAaHHOMY BapHaHTY, BBIIIOJHUTH Clle-
NYIOLKE TEUCTBUS:

1) M306aBUTHCS OT BCEX MEPEKPECTHBIX MapauIeIbHbIX U OOpaTHBIX CBSI3eH, MPUBECTU CTPYKTYp-
HYIO CXeMY K CTaHJapTHOMY BUay. OnpeaenuTs nepeJaTouHyo GyHKIUIO Pa3OMKHYTOH CHUCTE-
MBI, 3aMKCcaTh €€ B CTaHAapTHOH Gopme. OnpenenuTs CTeNeHb acTaTu3Ma CUCTEMBI.

2) OmpenenuTh aMIUTHTYIHO-(a30BYI0, BEIIECTBEHHYIO 1 MHUMYIO YaCTOTHBIE XapaKTePUCTHKH
Pa30MKHYTON CUCTEMBI.

3) Iocrpouts rogorpad ADUYX pa3oMKHYTOH CUCTEMBI.

4) Haiitu BeipakeHus 11 acumntoruueckoid JIAUYX u JIOUX pa3oMKHYTON CUCTEMBI.

5) Tloctpouts B macmtade JIAUX u JIOUX pa3oMKHYTOH CUCTEMBI.

6) OmnpenenuTh ycTOWUMBOCTH 3aMKHYTOM CAY ¢ momoisto kputepust HaiikrucTa u morapud-
MUYECKUX YaCTOTHBIX XapaKTEPUCTHUK.

7) HaiiTu 3amacel yCTOWYUBOCTH CUCTEMBI 1O (Da3e U 10 aMIUIUTY/E.

8) Haiitu nepenarounyto GyHKIHIO 3aMKHYTOH CHCTEMBI M IPOBEPHUTH BHIBOBI ITYHKTA 6 € TO-
MOIIIbIO YaCTOTHOI'O KpuTepus Muxainosa.

9) OmpenenuTh BETUYUHY MONPABOYHOTO KO3 (DUIIMEHTA YCHIIEHUS, IPH KOTOPOM CTaTHYeCcKast
omnOKa 3aMKHYTOU cucTeMbl OyzeT He 6obie 0.1; mepeperynnpoBaHue B CUCTEME COCTaBUT
12 %; Bpems mepexoqHOro mnpouecca OyaeT MUHUMAJIbHBIM.

10) TIloctpouts ¢ mepexoaHyro GYHKIIMIO 3aMKHYTOW CUCTEMBI U OLIEHUTh OCHOBHBIE [TOKa3aTe-
JIM Ka4eCTBa PETyJINPOBaHUs (IEPEPETYIUPOBAHHUE U BPEMSI PETYIMPOBAHUS) B CUCTEME.

11) IIpeoGpa3oBaTh MONYUYEHHYIO CUCTEMY B HU(PPOBYIO (OPMY U MOCTPOUTH MEPEXOAHBIE TPO-
LECChI AJIsl pa3IUYHBIX 3HAUEHUH 11ara KBAaHTOBAHMUSI.

Hcxo/1HbIE TaHHBIE.

Tabmauma 1

Bapuant | Cxema ki |k |ks ks |ks | Ty | T2 Ts T4 Ts |Te¢ | O
1. () 7 10 6 091 02 05| 08 | 0103
2. (a) 5 1 2 5105/05] 04| 06| 01 | 08 05
3. (e) 02| 2 2 30 2 /05| 08| 021|075
4. (b) 2 102 2 10 3 /05| 05| 09|07
5. (©) 05| 5 4 10 | 02 | 08 05
5
6. (d) 07 | 2 2 9 0702 05| 04 | 055
7. ® 2 2 15 | 19 05107 ] 02| 06 [015| 0.7
5
8. (©) 02 | 4 5 10 | 02 | 0.7 05
5




Cxema

BapI/IaHT k1 kz k3 k4 k5 T1 Tz T3 T4 T5 T6 ]
9. (a) 1 5 2 4 102101 04 | 02 | 025|092 05
2
10. (b) 0.5 6 3 25 103101001 03 | 025
11. (e) 1.1 3 5 1210710109 | 03 0.6
12. (a) 2 108 4 1512 10710151095 01 | 06 04
5
13. (d) 1.5 5 05 5 2 1011 01 02 | 075
14. () 5 7 15 4 051 05 ] 06| 09 | 02| 07
15. (b) 07 | 10 2 20 105102 03 | 06 | OS5
Crpykrypuble cxeMpl CAY
4 Tys+1 f TZs? +2TsEs +1
ky
ks |«
.<
Bapuant A
- 2 —>( 8 )—> —_—
" S A f TIS +1 T3S +1
> ki J
k3
ks
¢
Tys+1
Bapuant B
+ 1 + +
_ k2 l > 7 k4
— S — + S Tl ST+ 2T1 is + 1
> ki |
k; |«
ks |«
Bapuant C
+ 1 + + k
Tis+1 "®_> k2 - > T st—l
_ 1 z i S 2
>k |
k; |€¢—
ks(Tys+1) ’
—
T4S + 1

Bapuant D




+ 1 + + k4 (Tis+1
3 H@—b k> —b@—} 1 % >
_ - l f S 28
> }
ky |4——
ks(T3s+1)
T4S +1
Bapuant E
k> > p >
_ Tls +1 z T4S +1
+
k;
q Tzs +1
ky —
Tss +1
<
T6S +1
Bapwuanrt F
Kpurepum ouenkn
Tema KOHTPOJILHON TOYKHU Bun xoHTpoOIH Munumainb- | MakcuMaJib-

HOEe KoJIn4e-
CTBO 02J1710B

HOEe KoJIn4e-
CTBO 0AJ1U10B

OOuue noHATus o0 ynpaBlIeHUU U

3amuTa pasnena Kyp-

. 12 20
crcTeMax ynpaBleHUs COBOI pabOThI
JluneiiHble MOZAENM M XapakTepu- | 3aluTa paszena Kyp- 12 20
CTHKHU CUCTEM YIPaBICHUS COBOM pabOThI
AHanu3 JTMHEHHBIX HENpPepBIBHBIX | 3aluTa pasjena Kyp- 12 20
CHCTEM YNPaBICHUS COBOM pabOThI
CuHTe3 JMHEMHBIX HENpPEpBIBHBIX | 3aluTa pasjena Kyp- 12 20
CHCTEM YNPpaBJIECHUs COBOI pabOTHI
O6mme  Bompochl  mH@poBOro | 3ammMra pasnena Kyp- 12 20
ylpaBleHus COBOI1 paboThI
Hroro 60 100
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