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Ilepeuensy komnemeHnyuil u UHOUKAMOPOE OOCMUICEHUA KOMNEMEHYUTL C YKA3AHUEM IMAN0E POPMUPOEAHUS 6 NPOUecce 0CB0CHUA OUC-
YUNTUHBL

I1K-1 Criocoben pa3pabaTeiBaTh TpeOOBAHMS U POSKTHPOBATH IPOTPAMMHOE 0OEeCTIeYeHHE

[IK-1.1 3Haer MeTom0I0THH pa3pabOTKH MPOrpaMMHOTO 0OecrieueH s, HA3HAYEHNUE U BO3MOXKHOCTH CPEJICTB MPOESKTUPOBAHUS

POTPaMMHOTO 0OecrieueHus

[IK-1.2 Ymeer pa3pabarbiBaTh TpeOOBaHUS U MIPOSKTHUPOBATH IPOTpaMMHOE 0OecrieueHre

[1K-1.3 "Bnageet HaBbIKaMu pa3pabOTKH TpeOOBaHUN K MPOTrpaMMHBIM IPOIYKTaM, UCIIOIb30BaHUS METOJIOB U CPEACTB MPOEKTUPOBAHUS

MPOrpaMMHOTO oOecrieueHus"

[1K-4 CriocobeH oCyIIecTBIATh aAMUHUCTPHUPOBAHKE TPOLIEcca KOHTPOJIS MIPOU3BOAUTEIBHOCTH CETEBBIX YCTPOHCTB U NMPOrpaMMHOI0 obecre-
YeHUs, IPOBOANTH PEriIaMEHTHBIE PAa0OThI HA CETEBBIX YCTPOUCTBAX U MPOrPaMMHOM 00€CIe4eHNH NH(POKOMMYHHUKAIIMOHHON CUCTEMBI

[1K-4.1 3naer obmue mpUHOMIBI (PYHKIIMOHUPOBAHUS aNIapaTHBIX, MPOTPAMMHBIX M MPOTPaMMHO-aNNapaTHBIX CPEICTB aAMUHUCTPUPYEMOM
ceTu

[1K-4.2 YMeeT ocymecTBIsATh aAIMUHUCTPHUPOBAHUE TIPOIIecca KOHTPOJIS MPOU3BOUTEIBHOCTH CETEBBIX YCTPOMCTB U MPOrpaMMHOTO obecriede-
HUS, IPOBOJIUTH PErilaMEHTHBIE paOOTHI Ha CETEBBIX YCTPOMCTBAX M MPOrPaMMHOM 0O€cIe4eHnH MH(POKOMMYHHUKAIIMOHHON CUCTEMBI

[1K-4.3 Bnaneer HaBbIKaMU PETIAMEHTHOTO 0OCTY)KMBaHUS 000pYIOBaHHUS B COOTBETCTBUU C PEKOMEHIAIMSAMHU MPOU3BOAMUTENS M OLIEHKU 3(-
(EeKTUBHOCTH KOH(UTYpallUl CETEBBIX YCTPONUCTB C TOUKHU 3PEHUS IPOU3BOJUTEIBHOCTH CETH



HNuaukaropsl 10-

Jranbl (OpMHUPOBAHUSA B MPOLIECCE OCBOCHHS M CHUIIUHbBI

CTHIKEeHUsI KOMIIe- Jlexuun IIpakTuyeckue JlaGopaTopHbie KypcoBoii npoekTt HauMeHoBaHHe OLIEHOYHOTO
TEeHI[UH 3aHATHSA 3aHSATHS (pabora) cpencTBa
TIK-1.1 Paszpgensl auc- | Pasnensl nucnunimisl | Pa3gensl guCHUNIIMHEL | Pa3aenbl AUCHIUINIMHEI Pacuerno-rpaduueckue paboThI,
uuriHel 1-5. | 1-5. 1-5. 1-5. KypcoBas paboTa, IK3aMeHaIMOH-
HBIA TECT
IIK-1.2 Pazgensr  nmuc- | Pazgensl quctuumunel | Pasgensr  aucturummasl | Pazmenst quctiunauael | PacderHo-rpaduueckue paboThl,
uurueel 1-5. | 1-5. 1-5. 1-5. KypcoBas paboTa, SK3aMeHaIHOH-
HBIMTECT
TIK-1.3 Paszpgensl awuc- | Pasnensl nucnunimbsl | Pa3gensl QUCHUNIIMHEL | Pa3menbl AUCIUINIMHEL Pacuerno-rpaduueckue paboThI,
uuriHel 1-5. | 1-5. 1-5. 1-5. KypcoBas paboTa, IK3aMeHaIMOH-
HBIATECT
[1IK-4.1 Pasznensl muc- | Pasnensl nucnunivysl | Pa3gensl  mucHumivHEel | Pa3mesnsl AUCIAININHEL PacuerHo-rpaduyeckue paboThI,
uurueel 1-5. | 1-5. 1-5. 1-5. KypcoBas paboTa, SK3aMeHaIHOH-
HBIMTECT
TIK-4.2 Paszpgensl auc- | Pasnensl nucnunimisl | Pa3gensl OUCHUNIIMHEL | Pa3menbl AUCIUINIMHEI Pacuerno-rpaduueckue paboThI,
uuruiHel 1-5. | 1-5. 1-5. 1-5. KypcoBas paboTa, IK3aMeHaInOH-
HBIATECT
I1K-4.3 Pasznensl muc- | Pasnenel nucnuniuisl | Pa3gensl  nucHUIUIMHEI | Pa3mesnsl AUCIUININHEL PacuetHo-rpaduyeckue paboThI,
uurueel 1-5. | 1-5. 1-5. 1-5. KypcoBas paboTa, SK3aMeHaIHOH-

HEIUTECT




Ilepeuensy oyenounvix cpedcme no oucyunaune (Mooyno)

OueHo4YHbIE CpeACTBA Koj-Bo Min, 6aa0B Max, 6a/1;10B
(0a30BbIi1 YpOBEHbD) (MOBBIIEHHBIH YPO-
BEHb)
PacuerHo-rpaduueckue pa- 4 36 60
OOTHI
DK3aMEHAIIMOHHBIN TECT 1 24 40
OueHovHbIE CpeaACTBa Kou-Bo Min, 6a/u10B Max, 0aj10B

(0a30BbIil YPOBEHDb)

(MoBBILLIEHHBIH YPO-
BEHb)

Kypcogoii mpoekt (pabora)

60

100




IlIkana OUCHUBAHUA

Hudposoe | Boipaikenue B | CiioBecHoe Kpurtepun oueHKH MHIMKATOPOB J10CTHKeHHs NPH ¢opMe KOHTPOJIS:
BbIpa:KeHHe 0ajiax: BbIpa;KeHH e JK3aMeH / 3a4eT ¢ OLeHKOM
5 87-100 OtnuuHo (3a- | OLleHKa «OTJIMYHOY» BBICTABISIETCS] CTYACHTY, €CIIHM TEOPETUIECKOE COACpKaHNe Kypca OCBOCHO MOIHOCTHIO, O€3 mpo-
YTEHO) 0eJI0B; NCUEPITBIBAIONIE, TIOCIEAOBATEIBHO, YETKO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepHait;, CBOOOIHO CIPABIISETCS C
3aJjauaMy, BOIIPOCAMHU U IPyTUMU BUIAMU IPUMEHEHHs 3HAaHUH; UCIIONb3YET B OTBETE JOIOJHUTEIIbHBIN MaTepuall Bce
IIPESYCMOTPEHHbIE IPOrPaMMOM 3aJjaHsl BBIIIOJIHEHBI, KAUECTBO UX BBIIIOJHEHUS OLEHEHO YKMCIIOM OaljioB, OJIM3KUM K
MaKCHMaJbHOMY; aHAIM3UPYET NOJTYUEHHbIE PE3yJIbTAThl; MPOSABISET CAMOCTOSTEILHOCTD IIPU BBITTOJIHEHUH 3a1aHUI
4 74 - 86 Xopomo (3a- [OueHKa «XOpOoIIo» BBICTABISETCS CTYACHTY, €CIH TEOPETUUECKOE COJIEPKaHUE Kypca OCBOCHO IOJIHOCTBIO, HE00XO-
YTEHO) JIUMbIE NPAKTUYECKHE KOMIIETCHLIIMM B OCHOBHOM C(OPMHMPOBaHBI, BCE IPEAYCMOTPEHHBIE NPOrpaMMOM 00ydeHHs
yueOHbIe 3aaHUs BBIMOJIHEHBI, KAYECTBO MX BBIMOJHEHMS TOCTATOYHO BhICOKOe. CTYIEHT TBEpIO 3HAET MaTepuar,
IPaMOTHO M IO CYILECTBY M3JIaraeT ero, He IOMyCcKas CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC.
3 60-73 YnosnerBo- |OneHKa «yIOBIECTBOPUTEIHLHOY» BBICTABIIACTCS CTYICHTY, €CIM TEOPETUUECKOE COACpKaHNE Kypca OCBOCHO YaCTUIHO,
PUTENBHO (3a- |HO IPOOeIbl HE HOCST CYIIECTBEHHOI'O XapakKTepa, OOJIBIIMHCTBO IIPEIyCMOTPEHHBIX IPOrpaMMOil 3aaHuil BBIIIOJIHE-
YTEHO) HO, HO B HUX UMEIOTCSl OLIMOKH, TIPY OTBETE Ha IMOCTaBICHHBII BONPOC CTYAEHT JOMYCKAET HETOYHOCTH, HEAOCTATOYHO
MpaBUIbHBIE (POPMYIUPOBKH, HAOIIOAAIOTCS HAPYLICHUS JIOTHUECKON MOCIIEA0BATEIBHOCTH B U3JI0KEHUH MPOTrpaMM-
HOI'0 MaTepuaa.
2 Hwxe 60 Heynosnerso- |O1eHKa «HEYJOBIETBOPUTEIHHO» BBICTABIISIETCS CTYIEHTY, €CIIM OH HE 3HAeT 3HAYMTEIbHON 4acTH NPOrpaMMHOTO Ma-
PUTENBHO  |Tepuana, AOMYCKAaeT CYIIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPyIHEHUSMH BBIOJIHIET MPAaKTUUYECKUE
(ne3auTeHo) |paboThl, HEOOXOJUMBIE MPAKTUUECKUE KOMIIETEHIMU HE CHOPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaM-

MOt O6y‘IeHI/I}I y‘IC6HBIX 3aJlaHui He BBITIIOJIHCHO, KaYCCTBO X BBINTOJITHCHHUA OLICHCHO YHCJIOM 6aHHOB, OJIM3KUM K MH-
HUMAJIbHOMY




MuHuCcTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepaabHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaATEIBHOIO YUPEXKICHUS
BbICILIET0 00pa30BaHMs
«KazaHcknii HaMOHATIBHBINA UCCIIE0BATEILCKUNA TEXHOIOIMUECKUI YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUN
Kadenpa napopManimoHHBIX CUCTEM U TEXHOJIOTUI
Hanpasnenue noarorosku 09.03.01 «Mudopmatrka U BEIYUCTUTENbHAS TEXHUKA

KomrmuiekT 3aganuii 171 BHIIOTHEHHS pacUeTHO-TpaPUuecKuxpadoT
1o aucuurimHe «OCHOBBI TEOPUH YIIPABJICHUS

PacuetHo-rpadguyeckas padora 1
Tema«BpeMmeHHbIE 1 YaCTOTHBIE XapaKTEPUCTUKU JTMHEWHBIX CUCTEM aBTOMATUYECKOIO yIpaBie-
HUS.
3adanue 3yunTh NIMHAMUYECKHME M YAaCTOTHBIE XapaKTEPUCTUKU CHCTEM aBTOMAaTHYECKOIO
ynpasneHus (CAY) 1 noJlydnTh HaBBIKU MCCIIEAOBAHUS TUHENHBIX CUCTEM.
Vicxo/iHblE JaHHBIE 171 BBINOJHEHUS PAOOTHL.
Bun nepenatounoit pyHKIMM:

bp+b
L. W(p)=—oy S ;
a,p” +a,p” +a,p” +a,p+a,
b,p> +b p+b
2" W(p): 32 21 0 9
a,p’ +a,p” +a,p+a,
b,p> +b p+b
3' W(p): 42 31 0 9
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 Koaddurmentsr moamHOMOB
TOYHOU
byHKIAHA
bo | b ar | ai a | as as
1 1 10 3 1 2 3 0 1



bo bi b ao ai a as

5 13 7 -4 4 5 0 1

IopsAa0K BBIMONHEHUS] paOOTHIL.
1. HM3y4yuTh TEOpETUYECKUE CBEACHUS.
2. 3anyctuts cuctemy MATLAB.
3. Co3znartp tf-00bEKT, B COOTBETCTBHH C 3aJaHHBIM BapHAHTOM.
4. CocraButh quddepeHnnanbHoe ypaBHeHHE, onpenensonee GpyHkinuonupoBanue CAY.




W

Onpenenuts mnooca nepeaTouHoi QyHKIMK ¢ UCTIOJIB30BaHUEM KOMaH kI pole.

Onpenenuth HylIM IEPEIATOYHON (DYHKIIUU C UCTIOIH30BAHUEM KOMAH/IBI ZErO.

7. Hcnonp3ys LTI-viewer, wim cCOOTBETCTBYIOIIHE KOMaHbI (Ta0. 1) MOTyduTh TUHAMHYC-
CKHE XapaKTePUCTUKU — EPEXOAHYIO (PYHKIUIO /i(f), UMITYIbCHO-NIEPEXOAHYIO (PYHKIIHIO
w(f) 1 YaCTOTHBIE XapaKTEPUCTHKHU — nuarpammy bone, vactotHbrit rogorpad HalikBucra.

8. IMomyuuTh mpeacTaBIeHUE UCXOIHON (QYHKIIMK B BUJE MPOU3BEICHUS TUIIOBLIX 3BCHBECB.

9. OTBeTUTHh HA KOHTPOJBHBIE BOIIPOCHI.

10. OdopmuTth OTUET.

11. Cnatp OoTYET mMpenogaBaTeNio U 3alUTUTh PaboTYy.

>

PacuerHo-rpaduyeckasi padora 2

Tema «I/ICCJ'IC,Z[OBaHI/Ie JAUHAMHAYCCKHUX XaPaKTECPUCTHUK THUIIOBBIX JHHAMHWYCCKHUX
3BCHBLCB).

3aoanue.llonyautb BpeMEHHBIE U YaCTOTHBIC XapaKTEPUCTUKU TUIIOBBIX JUHAMUYECKHUX 3BCHBCB.
W3yunTh BIMSHUE M3MEHEHUS MapaMeTpoB IepelaTOYHbIX (YHKUIMN Ha BHUJ ITHX XapaKTepu-
CTHK.

I/ICXOIIHBIC JAHHBIC JIA BBIINOJIHCHU A DaGOTBI.

Bun nepenatounoit GyHKINU:

k

1. W(p) Zm;

k
2. W(p) =m;
3. W(p) =%;
4 W(p)=T,p.
Ne Bapu- | k T T T, Tu T

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 2.2 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



ITopsimok BEINOJTHEHUS DaGOTBI .

1.
2.
3.

N3yunTh TEOpETUUECKIE CBEACHUS.

3amyctuts cucremy MATLAB.

C nomounpro KoMaHAb! tf MoMyuuTh NEpeaaTouHble (PYHKLUUU aNepUOANYECKUX 3BEHBEB C
pa3MYHBIMU KO3 UIIMEHTAMH YCUIICHHUS B COOTBETCTBHUH C 33JJaHHBIM BapUAHTOM.

C nmomompio koMmaHg step, impulse, bode, nyquist onpene-1muTh BpeMEHHBIE M YaCTOTHBIC
XapaKTEPUCTHKH alepHoOANYECKOr0 3BEHA, C/IENIaB aHAIN3 BIUSHUS KOd(h(UIMEeHTa ycuie-
HUSL.

C nomourpio koMauabl tf momyuuTs nmepeaarouHble GYHKIUU aepUOANYECKHX 3BEHBEB C
Pa3IMYHBIMU [TIOCTOSHHBIMH BpeMe-HU T B COOTBETCTBHUHM € 33JJaHHBIM BapHaHTOM.

C nmomourpio koMaHa step, impulse, bode, nyquist onpene-1uTh BpeMEHHbIE U 4aCTOTHBIE
XapaKTEePUCTHKH allepUOJINYECKOT0 3BEHA, CJIEJIaB aHAJIU3 BIMSHUS BEJIUYMHBI IOCTOSHHON
BpeMmeHu T.

AHaJIOTMYHO NOJIYYUTh NEPeaToOuHble QYHKIUY U TUHAMUYECKHE XapaKTePUCTHKHU AJIS KO-
1e0aTeTbHOr0, HHTETPUPYIONX U MU (HEepeHIUPYIOINX 3BEHbEB.

PacuetHo-rpadguyeckas padora 3

Tema«VccnenoBaHue TMHEUHBIX CUCTEM PETYIMPOBAHUS»

3adanue.Y CTaHOBUTh 3aBUCHMOCTb MEXKIY UYAaCTOTHBIMH XapaKTEPUCTHUKAMHU PA30MKHYTOW CH-
CTEMBbI, KOTOPbIE MOTYT OBITh MOJIYYEHbI KaK SKCIIEPUMEHTANILHO, TAK U aHATTUTUYECKH, U TIOBe-
ACHUCM CUCTCMbI B 3aMKHYTOM COCTOSIHUH.

HcxonHble JaHHbIE /IS BBINOJTHEHUS PAOOTHI.

Bunb nmepenatodHbIx GyHKINN:

k

L. W(p)= Tp+1;

2. W(p):m.

Ne Bapu- k T ki T,? 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 2.2 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

ITopsimoK BEINOJTHEHUS DaGOTLI .

1.
2.
3.

11.

12.

N3y4unTh TeOpEeTUUECKHE CBEICHUSI.

3amyctuts cucremy MATLAB.

3anucarh NMepeAaTouHyo (PYHKIHIO anepruoJUYecKOro 3BeHa B COOTBETCTBUH C 3a/laHHBIM
BapHaHTOM.

Onpenenuth yactoTHble Xapakrepuctuku ADX, JIAUX, JIOYX aneprnoanveckoro 3BEHaA,
ucnoiab3ys komanasl NYQUIST u BODE.

3anucarh MepefaTouHyr0 (QYyHKIHUIO KOJIeOaTeabHOro 3B€Ha B COOTBETCTBUU C 33/IaHHBIM
BapUaHTOM.

Omnpenenuth vactoTHble Xapaktepuctuku ADX, JIAUX, JIGUX konebarenbHOTO 3BEHA,
ucnoiab3ys komanasl NYQUIST u BODE.

OnpenenuTs 4aCTOTHBIE XapaKTEPUCTUKH MOCIEI0BATEIbHO COETUHEHHBIX allepruoInYecKo-
r'0 U KOJIEOATEIbHOTO 3BEHBEB.

Ucnonp3ys kputepuit HalilkBrcTa COCTaBUTh MPOTHO3 HA TTOBEJCHUE CUCTEMBI B 3aMKHYTOM
cocrosinuu. Ecnmn ADX pa3oMKHYTOW cuCTEMBl 0XBaThIBaeT TOuky (-1; i0), To M3MeHEeHnEM
napaMeTpoB JOOUTHCS YCTOMUUBOCTH CUCTEMBI B 3aMKHYTOM COCTOSIHHH.

OmnpenenuTs 4acTOTy cpe3a (C U 3amac yCTOMYUBOCTH 110 da3ze.

. st oTpuIaTebHOM €IMHUYHON OOpaTHOW CBSI3U OMPENETUTh MOBEACHHE CHCTEMBI B 3a-

MKHYTOM COCTOSIHUH, Hcnonb3yst komanny FEEDBACK.

H3meHeHneM mapamMeTpoB arepruoanvecKoro U Koje0aTeIbHOTO 3BEHBEB, IOOUTHCS, YTOOBI
ADX pa3oMKHYTOH CHCTEMBI OXBaThIBaJIa TOUKY ¢ KOOpAWHATaMu -1, 10, 4TO COOTBETCTBYET
HEYCTOMYMBOU CUCTEME B 3aMKHYTOM CO-CTOSTHUH.

Onpenenuth 4aCTOTy cpe3a ¢ U (Pa30BbIi CABUT IJII HEYCTONYUBOU CUCTEMBI.

PacuetHo-rpadguueckasn padora 4

Tema«Ananus u cuaTe3 CAY MeTo10M KOPHEBOTO To0Tpada.

3aodanue. IIpoaHanu3upoBaTh NOBEIECHNE 3aMKHYTON CHCTEMBI B 3aBUCHMOCTH OT PACIIOJIOKEHHUS
€€ KOpHEW Ha KOpHEBOM rojorpade W BBHIOpATh ONTUMAIBHBIN KOY(POHUIIMEHT YCHIICHHS TPO-
IMOPLUOHAILHOI'O PETYIIATOpA

HcxonHble JaHHbIE JUIS BBINOJTHEHUS PAOOTHI.

Bunb nmepenatodHbIx GyHKINN:

1. W(p)=

2.W(p)=

3. W(p)=

b,p’ +hp+b,

ap’ +a,p’ +ap+a,

b,p’ +hp+b,

a,p*+ap*rap+a,’
2
b,p” + b,
a,p' +a,p’ +ap’ +ap+a,

Bun nepena- Koaddurmentsr momuaoMoB

TOYHOU

byHKIAHA

bo b1 b ao ai a as



4 6 2 10 0 5 5

bo b1 b ao ai as as

7 7 6 12 1 4 12

37 4 4 |5 4 |4

ITopsimoK BEINOJTHEHHUS DaGOTLI .

1. HM3y4yuTh TEOpETUYECKUE CBEACHUS.
2. 3anyctuts cuctemy MATLAB.
3. Co3spats tf — 0OBEKT B COOTBETCTBHUH C 3aJaHHUEM.
4. TloctpouTh KOpHEBOH roxorpad ¢ momous KoManas! rlocus.
5. BpiOpath Ha KOpHEBOM roorpade HECKOJIBKO TOYEK, COOTBETCTBYIOIIUX HEYCTONYHBOU CH-
CTEME, YCTOMYMBOM CUCTEME U CUCTEME, HAXOIALLEHCS HA TPAHULE YCTOMYUBOCTH, OIIpEe-
JUTH COOTBETCTBYIOIIME 3HaueHusT kodddurmenta K.
6. Jlns pasnuuabX K0A()(PUIIMEHTOB YCUIICHHUS TOCTPOUTH JTorapru(MIUUECKUe YaCTOTHBIE Xa-
PaKTEPUCTUKH U OMPEIEIIUTD 3amac 1o (a3e u aMIUIUTYAE, UCIIONIb3YS KOMaH1y margin.
7. OnpenenuTs NEPEXOJHYIO XapaKTEePUCTUKY 3aMKHYTOW CUCTEMBI JUIsl Pa3TUUHBIX K03 du-
UEHTOB YCHJICHUSI.
8. Cas3aTh 3amachl yCTOWYUBOCTH € KAYECTBOM IIEPEXOAHOTO MPOLIECCA U CAETIATh BBIBOBI.
Kpumepuu oyenku
Bun xonTpons MuHMMaIbHOE KOJIMYECTBO MaxkcumanbHOE KOJIMYECTBO
0aJI0B 6aJ10B
PacuerHo-rpaduueckas padora 1 9 15
PacuerHo-rpaduueckas pabota 2 9 15
Pacuerno-rpaduueckas padora 3 9 15
Pacuerno-rpaduueckas padora 4 9 15
HTroro 36 60




MuHuCcTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepaabHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaATEIBHOIO YUPEXKICHUS
BbICILIET0 00pa30BaHMs
«KazaHcknii HaMOHATIBHBINA UCCIIE0BATEILCKUNA TEXHOIOIMUECKUI YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUN
Kadenpa nandpopmaimoHHBIX CHCTEM U TEXHOJIOTUN
Hanpasnenue noarorosku 09.03.01 «Mudopmatrka U BEIYUCTUTENbHAS TEXHUKA

IK3aMEHAIMOHHBIA TECT
1o aucuurinae « OCHOBBI TEOPUU YIIPABICHUSD)

BapuanTt Nel
3agaHus ¢ BLIOOPOM HECKOJbKHX NPABUJILHBIX OTBETOB:
1. MaTemaTn4ieckue Mojieiu ObIBAlOT
a) CTPYKTYpPHbIe
0) pyHKIMOHANBHBIE
B) nudpepeHnmnaibHbIe
2. B aganTHBHBIX CHCTEMAX MPeIyCMOTPEHA BO3MOKHOCTh
a) U3MEHEHUsI BHYTPEHHUX YCIOBUN
0) N3MeHeHus! NPUHIUNHANBHON cuctemMbl CAY
B) ABTOMATHUYECKOIl MEePEeHACTPONKH MapaMeTpoB
3. Bei0epurte HenpaBuibHbIe 0TBeThI. Peasnibabie CAY 00bI1YHO
a) JUHeHHbIe
0) HeJTMHEHHbBIC
B) AMHAMHUYECKHE
4. UcnoTHUTEIbHBIMU 3JIEMEHTAMH YIPABJIAIIUX YCTPOMCTB MOTYT ObITh
a) MarHUTHI
0) 31eKTPOMATrHUTHI
B) JJIEKTPUYeCKHEe MAIIMHBI
5. Kakue nud¢epeHunanbHbie 3BeHbs CYIIECTBYHOT?
a) ujaeajlbHble
0) ¢ 3ama3abIBaHUEM
B) TMHAMUYECKHE
6. i1 popMupoBaHusI KpUTEPHEB Ka4yecTBAa 3aMKHYTOH CHCTEeMbl MOKHO MCIIOJIb30-
BaTh pPacroJioxKeHue
a) MOJIIOCOB NepeAaToOYHON pyHKIMU
0) HyJ1eil mepeaaTOYHOH (PYHKIMH
B) KOpHE nepeaaTouHoi GyHKIMu
7. Pacxoasimmiicsi mpouecce MokeT ObITh
a) MepUOANIYECKUM
0) anepuoaN4ecKuM
B) KOJ1e0aTeJIbHbIM
8. Boi0epuTe popMyibl HACTOTHBIX XapPAKTEPUCTUK HHTETPUPYIOILET0 3BEHA.
k

a) W(ia)) =

0) A(w) = g



@ T
B) (o(a)) = —arctga =3

r) (o(a)) =—arctglow— arctgl,w

9. I0CTOMHCTBAMH Pa30MKHYTBIX CHCTEM SIBJISIIOTCH

a) IIpocToTra cucrembl, 0COOEHHO NIPH OTHOM CHJIIbHOM BO3MYILEHUU

0) YcroitunBocTh

B) PerynupoBaHue Mo OTHOIIEHHIO KO BCEM BO3MYIIEHHUSM (OMOCPEIOBAaHHOE Yepe3 BBI-
XO0J)

10. HazoBuTe nepexoanbie pyHKIMHU KOJIe0ATEJIbHOI0 3BEHA.

a) Jlorapudmudeckas xapakTepucTUKa

0) UmnyabcHas nepexogHasi QyHKIHSA

B) KpuBas pasrona

3agaHus ¢ BLIOOPOM OJHOI0 NPABHJILHOIO OTBETA:

1. 3amknyTas ACP ¢ 00paTHOI CBSI3bI0 peajiu3yeT MPUHIIUII PeryJIHupOBaAHUS

a) 1O BO3MYIIEHHUIO

0) 10 OTKJIOHEHHUI0

B) O 33JJaHUIO

2. Onucanue cucTemMbl JUHENHBIMU T PepeHIIHATBHBIMU YPABHEHUSIMU HA3bIBAET-
csl

a) TMHeapu3aIus

0) TUHEHHOCTh

B) MaTeMaTUUYecKoe ONMCaHue

3. OTHOLIeHHE PA3HOCTH NMPHUPAIIEHUH OTHOCUTEIBHO YCTAHOBHMBIIErOCSl 3HAYEHUS
ABYX COCeIHUX OITHOHANPABJIEHHBIX AMILIUTY/ OJAHOI0 3HAKA K 00JibllIeil M3 HUX HA3bIBaeT-
csl

a) CTeNneHbI0 3aTyXaHUS

0) mepeperynupoBaHueM

B) BPEMEHEM PETyJIHNPOBAHUS

4. CTauMOHAPHBIM CJIYyYailHBIM NMPOLECCOM HA3bIBAETCH TAKOH MPOLECC, HUMEHHO Ta-
KHe XapaKTepUCTHKU KOTOPOro He 3aBHCAT OT BpeMEHH.

a) BepOSITHOCTHBIE

0) BpeMEHHBIC

B) CTallUOHApHbIE

5. UHTerpupyoumum 3BeHOM Ha3bIBAKOT

a) 3B€HO, B KOTOPOM IIpH T0Jlaye Ha BXOJl CTYIEHYATOrO CUTHAIa BBIXOJHAS BEIMYMHA
anepuoaAnYecky (1o SKCIIOHEHTE) CTPEMUTCSI K HOBOMY YCTaHOBHBILIEMYCS 3HaYCHUIO

0) 3B€eHO, B KOTOPOM BBIXO/IHASI BeJIMYHHA MPONOPUMOHAIBHA HHTErpajly BO BpeMeHH!
OT BXO/IHOI BeJTUYMHBI

B) 3B€HO, B KOTOPOM BBIXOJIHAsI BEJIMYMHA MTPOMOPIIMOHAIbHA MPOU3BOIHON BO BPEMEHHU OT
BXOJHOH BEJIMYNHEI

') 3B€HO, Y KOTOPOTO IPHU CTYNEHYATOM W3MEHEHUU BXOJHOW BEJIUYHMHBI BBHIXOJHAs BEIHU-
YHHA CTPEMUTCSI K HOBOMY YCTaHOBUBIIEMYCS 3HAUEHUIO, COBEPIIIAsi IPU 3TOM KOJIeOaHHs

6. Ilox ycTOMYMBOCTHIO CHCTEMbI IOHMMAETCS

a) CBOMCTBO CHCTEeMbl BO3BPAIIATHCS B MCXOAHbIA WM OJIM3KHIA K HEMY YCTAHOBUB-
HIMICH Pe’KUM IOCJIe BCAKOr0 BHIX0/Ia U3 HEr0 B pe3yJbTaTe KaKoro-jiudo Bo3aeiicTBus

0) TOT (hakT, 4TO Majoe U3MEHEHHE UCXOAHBIX JAHHBIX JOJKHO MPUBOIUTH K MAJIOMY M3-
MEHEHHUIO Pe3yJbTaTOB

7. Kakue moka3arejid KayecTBa YNPaBJIEHUSI MOKHO OIpeNeJMTh MO0 KPUBOM mepe-
XOJHOI0 mpouecca?

a) BpeMs peryJiMpoBaHus, nepeperyjanpoBaHus, 4acTOTy KoJe0aHU, YN0 KoJleda-
HHi, BpeMsl JOCTHKEHHSI EPBOr0 MAKCUMYMAa, BpeMsi HApacTaHMs MePeX0HOro mpouecca

0) KoJIe0aTENHPHOCTh, PE30HAHCHYIO YaCTOTY, TOJIOCY MPOMYCKaHUs YacTOT, YaCTOTYy Cpe3a



B) BpeMs peryaupoBaHus, KoiaebaTeIbHOCTh

8. IlepexoaHblii mpouecc - 3TO NMpouecc, B KOTOPOM NMPOUCXOIAUT U3MEHEHHE ... BeJIH-
YHMHBbI BO BpeMeHH M0/ AeliCTBHEM MPOU3BOJILHBIX BO3/1eHCTBHIl, IPUJIOKEHHBIX K CHCTEMe.

a) ynpasJjsieMoi

0) ynpasJistroriei

B) 3aJJaHHOM

') BO3MYIIAIOMICH

9. Pa3zjio:xxeHne KaKoro BXOJHOI0 CHIHaJjia MMPOUCXOJIUT Ha ABE€ OPTOIro-

HaJIbHbIE ONOPHbIE PYyHKIUH?

a) KOMILJIEKCHOTO

0) BEKTOPHOTO

B) KBa3UTapPMOHHYECKOTO

10. Kak Ha3bIBaeTcsi cMCTeMa, B KOTOPOH NPH NPHJIOKEHHbIX BO3MYIIAKIIUX BO3-
nerdcrBusax ommoka €—0?

a) IMHEWHas cucTemMa

0) craTuyeckas cucTemMa

B) acTaTH4YecKasi CHCTeMa

3agaHus Ha yCTAHOBJIEHUE COOTBETCTBHUS, YNOpsA0oUeHUe U KIacCuPuKaAIUIO:
1. CoorHecure popMybl U UX HA3BAHUS.
a) YUucno xonebanuii (mepeperyanpoBaHue)
0) ®UX
B) CTeneHs 3aTyxaHUs
1) tgo=Im(W(jo))/Re(W(jw))
_Al1-A43
2) v A3
3) o=2mn/1
OrtBer: a3 01 B2
2. OnuumTe NMOCJIeI0BaATEeNbHOCTh MOcTpoeHusst APUYX.
1) OrxiagsiBaeM Ha KOMIUIEKCHOW TUIOCKOCTH paccuuTaHHbie 3HaueHust Re(iw) u Im(iw).
CoenuHseM MEXTy cO00# OTIIOKEHHBIC Ha KOMIJIEKCHOU TIJIOCKOCTH OTTIOPHBIC TOUKH.
2) B yactoTHOI nepenaToYHON (PYHKIIUN YUCTUTENh U 3HAMEHATE b YMHO)KaeM Ha YHCJIO,
COMPSIKEHHOE 3HAMEHATEITIO.
3) Ilepemarounyro (pyHKIIMIO pa30MKHYTOW CHCTEMBI IPECTABIsIEM YaCTOTHOM MepenaToy-
HOU (YHKITUEH, 3aMEeHSsI IEPEMEHHYIO P Ha (1W).
4) TloncrasmsieMm B neiicTBuTeNbHYIO Re(iw) 1 MEUMYTO Im(iw) QyHKIHIO 3HAYCHHE YaCTOTHI.
5) YacToTHyIO mepenaTouHyto GyHKIIUIO TPEICTaBIsIeM KaKk KOMIUIEKCHYIO (YHKIIUIO, CO-
CTOSIIYIO U3 ICHCTBUTEIHHON U MHUMOH (PYHKIIUH.
Otser: 32541
3. CooTHecHTEe MOHATHS U UX ONPeeSIeHUs!
a) 3nauenue S, mpu KoTopoMm nepenarounas pynkuus O(S) obparmmaercs B 0.
0) 3uauenue S, npu koropoM D(S) obOparaercs: B ©
1) 3BeHO
2) HyHn
3) perynsaTop
4) nontoca
Otsert: a2 04
4. Haiigute COOTBETCTBUSI MEXKAY CTPYKTYPHBIMH CXeMaMHM M NPHHIUIAMH yNpaB-
JIEHUsl, PeACTABJIEHHbIMU B HUX.
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Otser: 1a 2r 36 48

5. ConocTtaBbTe 3BeHbSI 1 HX XapPAKTePHUCTHKH.

a) YacTtoTHbIE XapaKTEPUCTUKH allepHOJUUECKOro 3BeHa IMEePBOro MopsiiKa
6) YacToTHbIE XapaKTEPUCTHKHU KOJIeOaTeTbHOTO 3BEHA

B) UacTOTHBIE XapaKTEPUCTHUKH arlepUOIUIECKOTO 3BeHa II-ro mopsinka

1)
A

u
k L
2)A
U
g L
3)
A
k

OrtgerT: a2 62 Bl

Bapuant Ne2
3agaHus ¢ BLIOOPOM HECKOJBbKHX NPABUJILHBIX OTBETOB:
1. Yopasienne ObiBaeT
a) aBTOMaTH4YeCKoe
0) aBTOMaTH3UPOBAHHOE
B) MEXaHUYECKOE



2. B onTuMaibHBIX cucTeMax o0padaTrbiBaeTcsi HH(popManus 0

a) BO3MYILLEHUSIX

0) xapakTepe BJIUSIHUS YIIPABJISIIONIAX BO31eHCTBUI HA BbIXOJAHbIE BeJTMYNHBI

B) rpadukax xojaeOaHui

3. Ha3oBuTe 2 THIA XapaKTePUCTUK, KOTOPHLIMH MOKHO ONHKCATH JUHAMHYECKHE

CBOJNCTBA JINHEHHBIX 3B€HbEB.

a) HaTJISITHBIC

0) BpeMeHHbIe (IepexoHbIe)

B) YaCTOTHbIE

4. Kakux 3aKOHOB peryJIMpOBaHUs He CylIecTBYeT?
a) [IMN

0) I

B) [11

r) [TA/]

5. Kakue uHTerpupyouue 38eHbs CylecTBYIOT?

a) TMHAMHYECKUE

0) uaeajnbHbIE

B) € 3anma3bIBAaHUEM

6. IIpu mocTpoeHUM 3aMKHYThIX ABTOMATHYECKHX CHCTEM MCII0JIb3yeTCsl
a) ynpasJjieHHe 110 OTKJIOHEHUIO

0) ynpaBJieHHe 10 OluOKe

B) YIIpaBJIeHHE 10 32Ja01eMy BO3/1eliCTBHIO

I') yIpaBJieHHUE 110 BO3MYILEHUIO

7. Korna 3anano nuggepeHnuaibHoe ypaBHeHHE CHCTEMbl, IPUMEHSIeTCS
a) kputepuii MuxaiijioBa

0) reoMeTpUYECKII KpUTEPHIA

B) ajireOpanyecKknii KpuTepuii

8. Cucrema B Ha3bpIBaeTcst roOMOMOP()HOM OTHOCHTEJIBLHO CHCTEMBI A, eCJIH

a) KaKI0H CBSI3M JIEMEHTAa CHCTeMa A COOTBETCTBYET OIpe/ieIeHHAS CBSA3b WJIH 3JIEMEHT
cucremsl B

0) cucrema B moxoxa Ha cuctemy A

B) cHCTeMa A fAIBJIsSIeTCsl YIPOIIEeHHOI Mojeabio B

9. Ilpu NJIaBHOM HM3MEHEHHH 3HAYEHHS] KAKOro Ju00 mapaMeTrpa KOPHHU INepemMenia-

I0TCS HA IJIOCKOCTH KOPHeil, IpoYepYnBasi HEKOTOPYI0 KpuBYI0,. OHa Ha3bIBaeTcst

CoM:

a) rogorpad

0) ceiicmorpad

B) TPAeKTOpPHS KOpPHel

10. Haubosee Ba:xkHbIe 321241, peliaeMble KOMNBIOTEPOM NMPH YNPABJIEHUH NMPOLEC-

a) BbIYMCJIEHUE OTIOPHOT0 3HAYEHU S

0) MHAMKALIMS HEIITATHBIX CUTYaN i

B) apXUBUPOBaHNE WHGOPMAITUHU O HEIITATHBIX CUTYAIUSIX

T') BBIYUCIICHHE 00BEMA OTIEPATUBHOM MaMSITH KOMITBIOTEPA

3anaHus ¢ BLIOOPOM OTHOTO NMPABUJIBHOIO OTBETA:

1. Ilpu nocJjienoBaTeJIbHOM COeIMHEHUH 3BEHbEB aAMILUIMTYIHO-4aCTOTHbIE XapakKTe-

PHUCTHKH

a) CKJIQJIBIBAFOTCS

0) IepeMHOKAIOTCS

B) JCISTCS

2. JIAYX L(W) Ha3bIBAOT 3aBUCHMOCTb MOAYJI1 YaCTOTHOI XapaKTEePUCTUKH OT ... ,

NMpeACTABJEHHON B JIOorapu(pMUYecKOM MaciuTade

a) aMIUIUTY/IbI



0) yacToThl

B) BPEMEHHU

r) dazbr

3. Kpurepnii ycroiiunBoctn HalikBucra

a) €CIM Pa30MKHYTas CHUCTeMa C MepeJaTOuYHON (yHKIMEH HEYCTONYHMBA, 3aMKHYTasl CH-
cTeMa sIBIIsIeTCs ycTonunBoM, eciau ADYX pa3oMKHYTOH CHCTEMBI OXBaThIiBaeT TOUKy (—1; jO).

0) ecJH pa3oMKHYTasi CHCTeMa C INepeaaTouyHoil (PpyHKUHUeH ycToiiuuBa, 3aMKHYTas
CHCTeMa SIBJIsSIeTCH yCTOMYUBOM, eciii ADUYX pa3oMKHYTOH CHCTeMbl He OXBATBIBAeT TOYKY
(=15 jO).

B) €CJIM Pa30MKHYTasi CUCTEMa C MEepeNaTOYHOW (YHKIMEeH HEYyCTOMYMBA, 3aMKHYTasl CH-
cTeMa SIBJIIeTCs yCTOMunBOM, eciiu ADUYX pasoMKHYTON CHCTEMBI HE OXBaThiBaeT TOUKy (—1; jO).

4. st ypaBHeHHII KaKOro Nopsiika IOJIOKUTEIbHOCTh KOI(PPUINEHTOB SABJISETCS
HEe00XO0MMBIM H I0CTATOYHBIM NMPU3HAKOM YCTOMYMBOCTHU?

a) JUIsl ypaBHEHMH I1EPBOTrO MOpsiiKa

0) 1Jis ypaBHEHHMH MEPBOro M BTOPOIo MOPsAKa

B) /111 ypaBHEHUI NIEPBOI0, BTOPOTO U TPETHETO MOPsIKa

5. UTo HA3bIBAIOT IMHAMHNYECKON XapaKTepUCTUKOM 3BeHa?

a) 3aBUCUMOCTDH BBIXOHHOﬁ BCIIMYHNHBI OT BXOZ[HOI>'I B YCTAaHOBUBIICMCS MMPOLECCE

0) 9TO OTHOIIEHHE COOCTBEHHOT'O ONepaTopa K OnepaTopy BO3ACHCTBUS

B) 3aBUCUMOCTD BBIXOI[HOﬁ BCJIMYHHBI 3BCHA OT BPCMCHU

') 3aBUCMMOCTH BBIXOJAHOM BeJIMYUHBI OT BXOJHOM B IEPEXOHOM Ipolecce

6. IIpouecc, BepOSITHOCTHBIE (CTOXACTHYECKHE) XapAKTEPUCTHKH KOTOPOro He 3aBH-
CAT OT BpeMeHHU, HA3bIBAETCH ... CIy4YaiHbIM NPOLIECCOM

a) CTAllHOHAPHBIM

0) cTaTUYECKUM

B) 1I€TEPMUHHPOBAHHBIM

7. HacTHbIN cJrydail ynpaBJjieHUsl, HAPaBJeHHbIN Ha nopaep:xkanue napamerpon TII
B 32/IaHHBIX NpeJiesiax WiId U3MEeHEeHHe X M0 32JaHHOMY 3aKOHY, Ha3bIBaeTCsl

a) peryJiMpoBaHue

0) nmepeperynupoBaHue

B) CTAOMIIM3AIUS

8. UHBapuaHTHOCTH — 3TO, HHAYE TOBOPH,

a) He3aBUCUMOCTD

0) TUHEHHOCTh

B) HEJIMHEHHOCTh

9. YcioBre yCTOHYHMBOCTH JIMHEHHOM CHCTEMBI

a) VISl TOro, YTO0bI JIMHEeHHAs cucTeMa ObLIa YCTOMYMBA, HE00X0AUMO U J0CTATOYHO,
4T00BI BCe KOPHU XaPAKTEPUCTHYECKOT0 YPABHEHHSI ObLIIM MPAaBbIMH

0) 7151 TOTO, YTOOBI JIMHEWHAsI CUCTEMA OblJIa yCTOMYMBA, HEOOXOIUMO U JOCTaTOYHO, YTO-
6]31 BCC KOpHHU XaPaKTCPHUCTHUICCKOI'0 YPABHCHHUA UMCIN OTPULIATCIIbHYIO BEIICCTBCHHYIO YaCTh

B) JUISl TOTO, YTOOBI JIMHEWHAsI CUCTEMA OblJIa YCTOMYMBA, HEOOXOIMMO U JOCTATOYHO, YTO-
6]31 BCC KOpHHU XapaKTCPUCTHUICCKOI'0 YPABHCHUA GBIHI/I JICBBIMU

10. IlepenaTounoii pyHKIuel cucTEMbI HA3bIBAETCS

a) OTHOILICHHEC BBIXOJAHOI'O CUTHaJIa KO BXOJHOMY CUTHATY

0) oTHOIIeHMe TPeoOpPa3oBaHHOrO nmo Jlamaacy BBIXOAHOI0 CHTHaJIa K mpeodpaso-
BaHHOMY 10 Jlamuiacy BXOAHOMY CHTHAJTY

B) OTHOIIIEHHE MpeoOpa3oBaHHOTO 1Mo Jlammacy BXOAHOTO CHUTHaA K IPeoOpa3oBaHHOMY
1o Hannacy BBIXOJHOMY CHUT'HAJLY.

3agaHus HA YCTAHOBJIEHHE COOTBETCTBHS, yNopsadoueHue U KIaccu(PpuKanmio:

1. CooTHecHuTe cHCTEMBbI YIIPABJICHHUS C HX ONIMCAHUEM.

a) Jlokanbnast CAP
0) ACY TII



B) ACVII

1) Pemaer He TOIBKO 3aja4M YIPABIECHUS XUMUKO-TEXHOJOTUYECKUMH IIPOLIECCAMH, HO U IKO-
HOMHYECKHUE 3a7]a4. Y IPaBICHHUE OCYIIECTBIISIETCA C MPUMEHEHHEM yrpaBisitonux IBM.

2) Coctout u3 o0wvekTa ynpasienus (OY) u ynpasistomero ycrpoictsa (YY), KoTopsie B3au-
MOJCHCTBYIOT MeXay coOoil. Llemb paboThl yIpaBIsIOMIET0 YCTPOMCTBA — MOJJEPIKAHUE OIPEICIICH-
HBIX TEXHOJIOTUYECKUX NTapaMETPOB HA 3alaHHOM YPOBHE.

3) Pemaer 3a1auu OThICKaHUSI ONTUMAJILHBIX PEKMMOB COBMECTHO Pa0OTAIOMIMX TEXHOJIOTHYe-
CKHX allapaToB, PACIPEAEICHUs] HArpy3KH MEKIY OTIEIbHBIMU TEXHOJIOTMYECKMMU ammapaTamMu C
MpUMEHEHHEM yIipaBiisitomux OBM.

Otsert: a2 63 B1
2. YUTo MBI moJIy4aeM, KOrjaa NpupaBHUBAEM...
a) YUCIIUTENb K HYJTIO B TIEPEJaTOYHON (QYHKITUU
0) 3HaMEeHaTeNb K HYJIIO
1) Bekrop
2) Ilomroca
3) Hynun
Otser: a3 62
3. BcraBpTe nponylieHHbIE CJIOBA B ONpeAeIeHHA.

a) YacTOTHBIMU XapaKTepUCTUKAMHU HA3bIBAIOT (GOpMYIBI U rpaduKH, XapaKTECPHU3YIOIIUE pe-
aKILIMIO 3BE€HA HA ... BO3JCHCTBUE B YCTAHOBUBLIEMCS PEKUME, T.€. BBIHYKICHHBIC CUHYCOMIAJIbHBIC
KoJie0aHUU 3BEHA.

0) NmmynscHas nepexoanas GpyHKIUsS (BecoBasi) CUCTEMbl — (DYHKIIHSI, ONMUCHIBAIONIAS PEaK-
IUIO CUCTEMBI Ha €IMHUYHOE ... BO3/ICUCTBUE MTPU HYJIEBBIX HAYAJIbHBIX YCIOBUSIX.

B) Ilepexonnas QpyHKIUSA CUCTEMBI — (DYHKIIUS, ONMMCHIBAIOIAs] H3MEHEHNE BBIXOHOW BETUYH-
HBI CUCTEMBI, KOT/Ia Ha €€ BXOJI MOAAETCS €UHUYHOE ... BO3/ICHCTBUE MPU HYJIEBBIX HAYaJIbHBIX yCIIO-
BUSIX

1) eAMHUYHOE UMITYJIBCHOE

2) cCUHYCOMIaJIbHOE

3) eIMHUYHOE CTYIIEHYaTOe

4) ctyneHuaToe

5) UMITyIbCHOE

Otgert: a2 05 B4
4. Ucnouab3ysi mpaBWJjia CTPYKTYPHBIX NpPeo0pa3oBaHMii, YIPOCTUTh CTPYKTYPHYIO
cXeMy /10 O/THOI'0 3BeHA ¢ OIHOI 00paTHOM CBSA3bI0, YKA3aTh 3TalbI NPeo0pa3oBaHMI.

7|

4
o

1) IIpeobpasyem mocienoBaTelbHO coeAMHEHHBIE 3BeHbs W1 1 W11 k oHOMY 3BEHY C mepeaaToy-
Ho#l dyHKmen: WI12=W1W11

2) IIpeobpa3zyem MECTHYIO OTPULIATENIBHYIO CBA3b (3BEHO C mepenaToyHoil pyHnkuueit W4 oxBadeHo
obpatHo# cBs3pI0 W5 uepe3 cymmaTop 4) K 0JTHOMY 3BEHY ¢ niepenarouHon Gpynkiuein: W9=W4/(1-
W4*W5)

3) IIpeoGpaszyeM MECTHYIO OTPHIIATEILHYIO OOPATHYIO CBSI3b (3BE€HO C MEpeaTOYHON (DyHKIIHEH
W10 oxBadyeHo oOpaTHOil cBs3p0 W2 "epe3 cymmarop 2) K OTHOMY 3BEeHY C MepeaaTouHon QyHKIH-
eit: W11=W10/(1-W7*W10)



4) Tlpeobpa3yem MECTHYIO OTPHUIIATEIBLHYIO OOpaTHYIO CBS3b (3BEHO ¢ TepeaaTouHoi ¢pyHkiuein W9
0XBaueHO 00paTHOU CBs3bI0 W6 "epe3 cyMMmarop 3) K OTHOMY 3BEHY C IiepeaTOuHON (DyHKITUEH:
W10=W9/(1-W6*W9)

Otger: 2431

5. ConocTraBbTe 3BeHbSI 1 UX XaPAKTEPUCTUKH.

a) YacToTHBIE XapaKTEPUCTUKH alePHUOUIECKOT0 3BEHA MIEPBOTO MOPSIIKA

0) [lepexoHble XapaKTEPUCTUKU allepUOAMYECKOTO 3BEHA NIEPBOI0 MOPsIKa

B) JlorapudmMudeckas 4acTOTHAsI XapaKTEPUCTHKA allepUOINYECKOTO 3BEHA

1) 4 bt 4 &b

k

201gk

OtBert: a2 01 B3

BapuanT Ne3

3agaHus ¢ BLIOOPOM HECKOJIbKHX NPABUJIbHBIX OTBETOB:

1. Boi0epute npumepnst ACY:

a) aBTOMAT ¢ (POT031eMEHTOM

0) razoBas IIMTa

B) aBTOMMJIOT CaMOJIETA

') OTHETYIIUTEIh

2. HeycToiiuuBasi cucTemMa nocJjie Bo3AeCTBUS BO3MYIIEHUSI

a) BO3BpallaeTcs B HCXOHOE MOJIOKEHUE

0) ynansieTcst OT paBHOBECHOTO COCTOSHUS

B) HAYHHAET COBEPIIATH BOKPYT HEro KoJie0aHusl ¢ HapacTaoueid aMnanTy/ 0.

3. locTOMHCTBAMM 3aMKHYTBIX CHCTEM SIBJISIIOTCS

a) O0ecnieyeHne Ype3BbIYANHO MAJIBIX OIIMOOK B YCTAHOBUBIIEMCSl peKUMe MyTeM
BbIOOPA 3BeHbEB ¢ 00JIbLIIMMH KO3 PruuueHTaMu ycujieHust

0) YcToinunBOCTh

B) PeryiupoBaHue mo OTHOIIEHMI0O KO BCeM BO3MYILIEHHUSIM (OMOCpPeI0BaHHOE 4epe3

BbIXO0/1)
4. BoiOoepute GopMy/ibl YACTOTHBIX XaPAKTEPHUCTHK amnepuoauveckoro 3pena II-ro
nopsiAKa.
. . k
a) p=iw W(za)):

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



k

6) A(w)=

) Ale) JT20* +1)2w? +1)
. k

%) W(za))— (1—T22w2)+ Tiw

r) (p(a)) =—arctglow— arctgl,w

5. HeycroiiuuBasi cucrema

a) HelpepPbIBHO yIAJIs1eTCs OT PABHOBECHOT0 COCTOSIHUS

0) cTpeMUTCS K paBHOBECHOMY COCTOSIHHIO

B) cOBepLIaeT KoJie0aHusl ¢ BO3pacTaloleil aMIINTyA0i

6. Kakue tuHaMu4vecKkue 3BeHbsl CYIIECTBYIOT?

a) CTATUY€eCKOr0 THIIA

0) MHTErpaJbLHOI0

B) aCTaTUYECKOTO

r) nu¢depeHnaILHOTO

7. Kakux cucreM He ObiBaeT?

a) KpaiiHe yCTOMYHUBBIX

0) yCTOIYUBBIX

B) CPeIHHUX

I') HEyCTOMYMBBIX

1) KpaiiHe HeyCTOMYNBBIX

8. HazoBuTe 3 npuHIUNA yHIPABJICHUS.

a) pa30MKHYTO€

0) 3aMKHyTOE

B) KOMIIEeHCALIUH

r) 00paTHOIi CBSI3HU

9. JIuHeapu3zauus BO3MOKHA

a) IpHU JTIOOBIX YCIOBUSIX

0) Npy MaJIbIX 3HAYEHHUAX OTKJIOHEHHH

B) MPU OTCYTCTBHUM TOYEK Pa3pbiBa (PYHKINH B OKPECTHOCTAX TOYKH HOMHHAJIBHOIO
pekumMa

10. O6paTHas cBsA3b ObIBaeT

a) MOJI0KUTEeIbHAs

0) oTpuLaTe/IbHAA

B) HEHUTpabHAs

3agaHus ¢ BLIOOPOM OJHOI0 NPABHJILHOIO OTBETA:

1. Ilepenarounbie QyHKIUM MPOCTEHIINX 3BEHbEB HMEIOT BU/I

a) K, K*S, K/S

0) W, W(p)

B) R(w)

2. Ilpn npoexTupoBannu CAY pexoMeHayeTcsl BIOUpPaTh AQ> ... ,4TO COOTBETCTBY-
eT NPUMEPHO BTOPOMY 3amacy yCTOMYMBOCTH 1O (pa3se.

a) 10

0) 20

B) 30

3. lean1o peryJiupoBaHus sIBJIsIETCA

a) moj/iep;kaHMe peryJaupyeMoro napaMeTpa Ha 3aJaHHOM 3HAYeHHH

0) ompeesieHrne OMMOKU PETyIMPOBAHUS

B) BBIPA0OTKa YIPABIISAIONINX BO3ACHCTBUIMA

4. Cucrembl, KOTOpPble HEKOTOPBIM 00pa3oM NMPHCNOCAOJIUBAIOT CBOU JUHAMUYECKUE
U CTaTHYeCKHe CBOMCTBA K H3MEHEHUIO YCJI0BHH padoThl CHCTEMbl, HA3bIBAIOTCS

a) aJanTUBHbIMH



0) TUHEHHBIMU

B) YCTOMUNBBIMU

5. B Teopuu aBTOMAaTH4YeCKOro ynpapJieHHs BbIIEJAIOT cjelylole THIIOBbIe TUHA-
MH4YeCKHE 3BEHbSA

a) CTaOWIU3aIiK, POTPAMMHEIE, CIICIISAIINE

0) 3aMKHYTO€, Pa30MKHYTOE, I10 BO3MYIIEHUIO, KOMOMHUPOBAHHOE

B) 0e3bIHepPUMOHHOE (MPONOPUMOHAIBbHOE), anlepuoAnYecKoe (MHePUHOHHOe) Tudde-
peHIupYoLee, MHTerpupylollee, KojiedaTelIbHOe, 3aNa3ibIBaoIIee

6. OCHOBHO XapaKTEePUCTUKON BCAKOM CHCTEMBbI SIBJISAETCH eé

a) CBOMCTBaA

0) nepenaTouHas QyHKITUS

B) CTPYKTypa

T') II1aBHasE 0OpaTHas CBS3b

7. CTeneHb 3aTyXaHUs - OTHOLIEHHE ... MIPUPAILIEHNH OTHOCHTEIbHO YCTAHOBHBIIIE-
rocsi 3Ha4eHUs1 IBYX COCeTHHX OJTHOHANPABJIEHHBIX AMILIUTY/ OJHOI0 3HAKA K OoJblIel U3
HHX.

a) CYMMBI

0) pa3zHocTH

B) IPOU3BEICHUS

8. UHTepBas BpeMeHHN OT HA4YaJa MEePexXoHOro mpouecca 10 MOMEHTa, KOrjaa OTKJI0-
HeHHe BbIXO/JHOI BeJIUYMHBI OT €¢é HOBOI0 YCTAHOBHUBIIEr0Csl 3HAYEHHUS CTAHOBUTCS MeHb-
111e onpeaeJeHHON J0CTATOYHO MAJIOH BeJUYUHbI, HA3bIBACTCH

a) BpeMsl peryJiupoOBaHus

0) cTeneHb 3aTyXaHus

B) IIEpEpETyIUPOBAHNE

9. HazoBUTe XapaKTePUCTUKHU JUHAMUYECKUX 3BEHbEB

a) mepexoaHas xapakrepuctuka, AOUX, AUX, dUX, JIAUX

0) BpeMeHHbIE, YaCTOTHBIE, JIoTapudMudeckue

B) BepHbI BCe Bblllle NepevncieHHble 0TBEThI

10. AHa/IM3 yCTOMYMBOCTH cHCTeMbl KpuTepueM MuxaiijioBa

a) CBOJUTCS K TIOCTPOEHUIO aMILTUTYIHO-()a30BOM YaCTOTHOM XapaKTEPUCTUKU Pa30MKHY-
TOUW CHUCTEMBI, TI0 BHIY KOTOPO MOXHO CYAHTHh 00 yCTOMYHMBOCTH CUCTEMBI B 3AMKHYTOM COCTOSI-
HUU

0) CBOAMTCH K NMOCTPOCHUIO MO XAPAKTEPUCTHYECKOMY MHOTOYJIEHY 3aMKHYTOH CH-
CTeMbl KOMILIEKCHOM YaCTOTON XapaAKTEePUCTHKH, MO BHUAY KOTOPOl MOKHO CYyAMTH 00
YCTOMYHUBOCTH CHUCTEMBbI

3agaHus Ha yCTAHOBJIEHUE COOTBETCTBHUS, YNOpsA0oUeHUe U KIacCuPUKAIUIO:
1. Jana crpykrypHas cxema 3aMkHyToii CAY. CooTHecure:

¥(®
f(t} Vpagase s Yipaeimomee ; _‘.’3 (t)
OBBEKT voTpoficioo
u
a) y(t) 1) Bo3myIaromee BO31eCTBUE
0) yO(t) 2) 3agaroniee BO3ICHCTBHE
B) f(t) 3) ynpasisiemasi BeTu4nHa

r) u(t) 4) ympasisiolee BO3IeCTBIE



OTtBet: 23 02 B1 14

2. Haiinure COOTBETCTBUS MEXKIY XapaKTePUCTUKAMHU U UX HA3BAHUAMM.
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OTtBet: 10 2a 31 4B 51

3. BecraBbTe NponymeHHbIEC CJI0BA B OIIPEACICHUS.

a) JuddepeHupyommM Ha3bIBAIOT 1) BTOpOIi MPOU3BOTHOM
3BEHO, B KOTOPOM BBIXOJHAsI BEJIMYMHA IPO- 2) mpou3BOIHOM
MOPIMOHAJIbHA. .. TI0 BPEMEHHU OT BXOJHOM Be- 3) unTerpany

JIMYHUHBI



0) UHTerpupyronmM Ha3bIBalOT 3BEHO,
B KOTOpPOM BbIXOJAHAasd BCJIWYHHA ITPOIIOPLUO-
HaJIbHA. .. TTI0 BPEMEHH OT BXOHOM BEITMUNHBI

Otser: a2 63
4. Ucnosib3ysl NpaBuJia CTPYKTYPHBIX IPe0OPa30BaHuil, yIPOCTUTH CTPYKTYPHYIO CXeMy
JI0 OTHOTO 3B€HAa C OJIHOI 00PaTHOM CBA3BIO, YKA3aTh 3TANbI IPeodpa3oBaHMl.

1) Cymmarop 3 mepeHOCHM Yepe3 3BeHO ¢ nepenatounoi pynkiueit W4(p), 100aBisst K CyMmmaTopy
nepenarounyio pyuknuo W4(p) ! W5(p)=W2(p)/(W1(p)*W3(p))
2) Ilepenocum cymmarop 2 depe3 cymMMarop 1B Hauajgo CXeMbl
3) IIpeobpa3yem nocnenoBarenbHo coennHEHHbIE 3BeHbs W1 1 W3 K 0JHOMY 3BEHY € IiepeaToy-
HoOM dyHK1IMEH: W4=W1*W3
Otser: 312
5. ConocTraBbTe 3BeHbSI 1 UX XaPAKTEPUCTUKH.
a) Jlorapudmuueckas xapaKTepruCTHKa KOIeOaTEILHOTO 3BeHA
0) Jlorapudmuueckas XxapakTepUCTHKA anieproIndecKoro 3BeHa II-ro mopsaka
B) JIAX uaeanbHOro HHTETPUPYIOIIETO 3BEHA
r) JIAX UHTErpupyIoIIero 3BeHa ¢ 3ama3blBaHuEM
n) JIAX uneanpaoro qudhepeHIUpyIIero 3peHa
e) JIAX muddepermupyromero 38eHa ¢ 3ama3piBaHuEM
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OTtBet: 22 06 B1 13 15 e4

Kpurepun onenkn

bamn
MHUHHUMAJIBHBIA | MAKCUMaJIbHBIN
Yacte 1. 3agmanue ¢ BBIOOPOM HECKOJIBKHX 0 1
BEPHBIX OTBETOB
Yacte II. 3amanme ¢ BBIOOPOM OFHOTO 0 2
BEPHOI'O OTBETA
Yacte III. 3aganue Ha ynopsiodeHHe 0 1
OTBETOB
Bcero 3a tect 24 40




MunmncTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepaabHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaATEIBHOIO YUPEXKICHUS
BbICILIET0 00pa30BaHMs
«KazaHcknii HaMOHATIBHBINA UCCIIE0BATEILCKUNA TEXHOIOIMUECKUI YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUN
Kadenpa napopManimoHHBIX CUCTEM U TEXHOJIOTUI
Hanpasnenue noarorosku 09.03.01 «Mudopmatrka U BEIYUCTUTENbHAS TEXHUKA

KommuiekT 3aganuit Ast KypcoBbIXpaboT
1o aucuurimHe «OCHOBBI TEOPUH YIIPABJICHUS

[Tops10K BBINONTHEHUS PAOOTHL.

Hns ctpykrypHoit cxembl CAY, COOTBETCTBYIONIEH BBIOPAaHHOMY BapHUaHTY, BBIMOJHUTE CIEIY-
IONIHNE NEHCTBUA:

1) U36aBUTHCS OT BCEX MEPEKPECTHBIX MapalIebHBIX U OOPATHBIX CBSA3EH, IPUBECTU CTPYKTYP-
HYIO CXE€MY K CTaHJapTHOMY BUIy. OnpenenuTsb nepeaaTounyo GyHKIUI0 pa30OMKHYTOH cucTe-
MBI, 3aIIUCATh €€ B CTaHAapTHOU opme. OnpeenuTh CTENeHb aCTaTU3Ma CUCTEMBI.

2) OmnpenenuTs aMIUIUTYIHO-(Pa30BYI0, BEIIECTBEHHYIO U MHUMYIO YaCTOTHBIE XapaKTEPUCTUKH
Pa30MKHYTOU CHCTEMBI.

3) IMoctpouts rogorpad ADUX pa3oMKHYTONH CHCTEMBI.

4) Haiitu BelpaskeHus g acumnrorndeckoit JIAUX u JIOUYX pa3oMKHYTOH CHCTEMBI.

5) Toctpouts B Macmtade JIAUX u JIOUX pazoMKHYTOW CHCTEMBI.

6) OmnpenenuTs ycroitunBocTh 3aMKHYTOI CAY ¢ momonibio kputepust HaiikBucra u morapud-
MHYECKHX YAaCTOTHBIX XaPAaKTEPUCTHUK.

7) Haiitu 3amackl yCTOWIMBOCTH CUCTEMBI TIO (Da3e U Mo aMILTUTY/IE.

8) Haiiti nepenarounyro QyHKIHNIO 3aMKHYTON CUCTEMBI U IPOBEPHUTH BBIBOJIBI ITYHKTA 6 C TI0-
MOIIBIO YaCTOTHOI'O KpuTepuss Muxamnmiosa.

9) OmnpenenuTs BEIUUKUHY TONPABOYHOTO KOA(h(ULIMEHTa YCUIICHUS, TPU KOTOPOM CTaTH4ecKast
omnOKa 3aMKHYTO cucteMbl OyneT He Ooublie 0.1; mepeperyiupoBaHie B CHCTEME COCTABUT
12 %; Bpems mepexoHoro npoiecca 0yaeT MUHUMaTbHBIM.

10) TIloctpouts ¢ mepexoaHYI0 GYHKIIIO 3aMKHYTOM CUCTEMBI U OLIEHUTh OCHOBHBIE ITOKa3aTe-
JIM Ka4ecTBa PerylupoBaHus (epeperyIupoBaHie U BpeMsl peryJIupoBaHusl) B CUCTEME.

11) TIIpeoOpazoBaTh MONYYCHHYIO CHCTEMY B IIU(PPOBYIO (hOPMY U IIOCTPOUTH IIEPEXOIHBIE TIPO-
LECCHI IS Pa3JIMYHbIX 3HAYEHUW [1ara KBaHTOBAHMS.

Hcxonnble JaHHBIE.

Tabmmma 1
Bapuant | Cxema | ki |ke |ks |ks |ks [T1 | T2 |T; T4 Ts | Te | [
l. €3] 7 10 | 6 091 02 | 05| 08 |01 |03
2. (a) 5 1 2 5 105/05| 04 ] 06| 01 |08 05
3. (e) 02| 2 2 {30 ]2 ]05)08] 021075
4. (b) 2 102 2 |10 3 /05[05| 09075
5. (c) 05| 5 4 |10 {0208 05
5
6. (d) 07| 2 2 9 107102 05 | 04 | 055
7. €3] 2 2 | 15| 19 051 07 | 02 | 06 |015] 0.7
5
8. (c) 02 | 4 5 1100207 05
5




Bapuant | Cxema | ki |ke |ks |ks |ks [T1 | T2 |T; T4 Ts | Te | [
9. (a) 1 5 2 4 10201 04| 02 ] 025|092 05
2
10. (b) 05| 6 3 125]03]01]001| 03 [ 025
11. (e) 1] 3 5 1121071011095 03 | 06
12. (a) 2 {08 4 [ 152 |07[015)09 | 01 | 06 04
5
13. (d) 15| 5105 520101 0271075
14. (f) 5 7 1151 4 05] 05 ] 06 | 09 | 02 ] 07
15. (b) 07 [ 10 | 2 |20 |05]02| 03 | 06 | 05
Crpykrypable cxembl CAY
4 Tys+1 Y T#s? +2TsEs +1
ko
ks |«
.<
Bapuant A
4 1 T
- k, —;_ 1 M
" S Y f TIS+1 T3S+1
> ki
ks
ks
<
Tys+1
Bapuant B
+ 1 + +
s k2 _’®_> : 2.2 “
— S — l+ S TIS +2T1&S+1
> ki
k; |«
ks |
Bapuant C
+ 1 + + k
Tis+1 4’@—> k2 - > T st—l
. 1 Y f S 2
>k
k; |¢—
ks(Tys+1) ’
.<
T4S+1

Bapuant D




4 1 T
_ k2 _;_ l k4 (TIS + 1) >
. S > S T2S + 1
+
>
ks |[4——
ks(T3s+1)
Tys+1
Bapuant E
+ k, + Tys+1
k> e p >
_ TIS +1 z_ T4S +1
_|_
kj
> Trs+1
ky [——
Tss+1
<
Tes +1
Bapuant F
Kpurepun onenkn
TeMa KOHTPOJIbHOM TOYKH Bua koHTpoJIs Munumanb- | Makcumalb-

HOE KoJuYe-
CTBO 0aJ171I0B

HOE KoJIuYe-
CTBO 02J1710B

OO6mue moHATHsS 00 YIpaBJICHUU U

3amnuTa pasuesna Kyp-

CUCTEMAX YIIPaBJICHHUS COBOM paboThI 12 20
JluneliHble MOZENM M XapakTepH- | 3aluTa paszelna Kyp- 12 20
CTHKH CHUCTEM YIIPABJICHUS COBOM paboThI
AHanu3 JUHENHBIX HENPEPHIBHBIX | 3alIuTa paszelia Kyp- 12 20
CHCTEM YNpaBJICHUs COBOM paboThI
CuHTe3 JNMHEWHBIX HEMPEPBIBHBIX | 3aliuTa pasaeia Kyp- 12 20
CHCTEM YNPaBICHUS COBOM paboThI
O6mme  Bompochkl  IUGpPOBOro | 3ammTa paszzienna Kyp- 12 20
YIpaBJIEHUS COBOI1 paboThI
Hroro 60 100
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