MHHHCTEPCTBO HAYKH U Bbiciero obpasopanns Poccuiickoii ®exepannu
®eepanbHOE rocyIapcTBEHHOE OIO/DKETHOE 06pa30BaTeNbHOE YUPEXKIEHHE BBICIETO 00pa30BaHHUs
«BiraguMHapcKuii rocyIapcTBeHHbIH YHHBEPCHTET HMenn Anekcanipa I'puropbesuta u

Huxonas I'puropsesuya CTo1eToBBIX»

(Bar'y)

MHCTHTYT HHPOPMALIMOHHBIX TEXHOJIOTHA B PaJTHO3ICKTPOHUKH

VTBEPXJIAIO

r _‘ ,ILIJI'pEKTép MHCTATYTA
WJM A.A.l'ankun
« Mow 2. - NE

N

PABOYAA MIPOI'PAMMA JUCHUIIVTMHBI

MATEMATHYECKUE OCHOBbBI YIIPABJIEHUSA

Hanpaenenue noarotosku: 11.03.01 Pagunorexnuka

[Ipodris/mrporpaMma MOATOTOBKU:  DIEKTPOHHBIE IH(PPOBEIE YCTPOKCTBA U CHCTEMBI
VpoBeHb BBICIIETO OOpa3oBaHus:  OakajaBpyar

®dopma oOyueHusa: od4Has

Brnagumup 2021 .,



1. HEJX OCBOEHMA JUCITUILJIMHBI

[esb 0cBOEHMSA AUCLMIUIAHEL : POpMUpPOBaHUE Oa30BBIX HABBIKOB MPUMEHEHUSI OCHOBHBIX
TIOJIOKEHUH TEOPHH aBTOMATHYECKOTO YIIPABICHUA UL PEIIEHHS 3a1a4 B PaJMOTEXHUYECKHX YCTPOHCTBAX
U CHCTEMaX.

3ajauy; MOATrOTOBKA B O0JIACTH PAgUOTEXHHKHU U1 MpodecCHOHATBHON AEATENBHOCTH B IIPOCKTHO-
KOHCTPYKTOPCKO#; MPOU3BOICTBEHHO-TEXHOIOTHIECKOH; HayYHO-UCCIENOBATENBCKON; CEPBACHO-

3KCILTyaTallMOHHOH chepax

2. MECTO JUCHUINIJIMHBI B CTPYKTYPE OIIOII BO

Jucimmea «MaTteMaTHIecKue OCHOBHI YIPaBJIeHH » OTHECEHA K YaCTH TUCITMIIIMH,
GopMUpyeMBIX yyacTHUKamMu 00pa3oBaTensHeIX otHomeHul (b1.B.JIB.04.02).

[IpepekBU3UTHI TUCIMIUTHHEL: BBICIIAsS MaTeMaTuKa (IuddepeHnagbHoe U HHTErPATBHOE
ucuucienue, i bepeHInaTbHble YpaBHEHN. TEOPUsl BEPOSTHOCTEH, QYHKIINA KOMIIJIEKCHON MIEPEMEHHOH,

npeobpazosanus Oypee u Jlamnaca), 0CHOBBI TEOPHH IEMEH, TEOPETHYECKHE OCHOBEI PAIHOTEXHUKH.



3. INIAHUPYEMBIE PE3VYJIbTATBI OBYYEHUS IO TUCILIATIIMHE

[Tnannpyemsie pe3ynbTaThl 06yYeHNA O AHCUUIUIMHE, COOTHECEHHEIE C IAHUDYEMBIMH pe3ynbTataMu
ocBoennst OINOII (koMIETEHIUAMHU ¥ HHIMKATOPAMH NOCTHKEHHS KOMIICTEHIIHIT)

Uil B COOTBETCTBUHU
C TEXHHYECKUM
3aJJaHHUEM C
HUCTIOJB30BaHUEM
Kak CTaHJIapTHBIX
METO/I0B, IPUEMOB
U CPEACTB
ABTOMATHU3AIIHU
[IPOEKTHPOBAHMA,
Tak U
CaMOCTOSTEILHO
CO3JI1aBaEMBIX
OpPUTHHAITLHBIX
[IporpamMm

CTPOUTENBCTBO OOBEKTOB CBS3U
[1IK-3.2. 3HaeT NpHHIMITBI HOCTPOEHU S
TEXHUYIECKOTO 3aJaHUs IIPH
aBTOMATH3al[MH IPOCKTUPOBAHMS
CPEIICTB U CETEH CBSA3H H HX
BIIEMEHTOB; CTPYKTYPY U OCHOBEI
IIOATOTOBKH TEXHUYECKOH U
TIPOEKTHON NOKYMEHTAIINH

ITK-3.3. YMeeT BLIIBIATH U
QHATM3UPOBATH IPEUMYILECTBA U
HEHOCTaTKHM BapHAHTOB MPOEKTHBIX
PEIICHHI, OLICHUBATh PUCKH,
CBSI3aHHBIE ¢ peaM3anuei NpoeKTa
IIK-3.4. YMeer ucnons3oBaTh
COBpEMEHHBIE HHDOPMAIIMOHHO-
KOMMYHHKAIHOHHBIC TEXHOJIOTUH, B
TOM YHCJIE CIIEHATH3UPOBAHHOE
NporpaMMHOe o0ecTieueHue s
PEIIeHNs 3a1a4 IPOEKTUPOBAHUS 1
IIPOBEJIEHHUS PacUeTOB

IIK-3.5. Bnaneer HaBbikamu c6opa
UCXOJHBIX NaHHBIX, HEOOXOIUMBIX IS
pa3paboTKH IPOEKTHOM
JIOKyMEHTAIUH

CXEMBI CHCTEM U UX
CTPYKTYPHEIE
npeoOpa3oBaHus;
pacUHTHIBAThL
OCHOBHEBIE
XapaKTePUCTHKA
CHCTEM, HCCIEN0BATh
CBOMCTBA CHCTEM
pPaanoaBTOMATUKU Ha
MOJIETAX

Bnaneer nakeramu
Matlab/Simulink n
Multisim

Gopmupyembie ITnanupyeMble pe3yabTaTsl 00YIEHH 110 JUCIHAILIAHE, B Haunmenosa

KOMIIETEHIIHH COOTBETCTBHH ¢ MHIUKATOPOM AOCTHIKEHUS KOMIIETEHITHH HUE

(koxn, conepxanyie | Mnaukarop 1ocTHXeHHUS Pesynbrarer OLIEHOYHOT'0

KOMIIETEHIIUH ) KOMIIETEHIIMH (KOJ, COJepKAHUE o0y4eHus o CpencTBa
MHIUKaTOpa JUCIUTITIIHE

VK-1. Cnocoben VK-1.1. 3naer npuHUHMDEI cGopa, 3Haer TecroBbie

OCYIIECTBIATh otbopa u 06061meHns HHGOpMaHH KJaccH(PUKAITHIO BOIPOCHI

IIOHCK, VK-1.2. ¥MeeT coOTHOCHTE PamMOTEXHUYECKHX

KPUTHYECKHH pasHOpPOIHbIE IBICHUS H CAY u CAP.

aHATM3 U CHHTE3 CHCTEMATU3UPOBATEH UX B PAMKAX VYMeeT npoBouThH

uH(opManuy, M30PaHHEIX BUIOB MIPOMECCHOHANBHOM | CHHTE3 CTPYKTYPHBIX

IIPUMEHSTD JIEATENBHOCTH cxem CAY ¢

CUCTEMHBIH VK-1.3. BiaieeT HaBBIKaMH HAY9HOTO | 3aJaHHBIMH

NOIXON IS IIOMCKA M MPAKTHYECKOM paBoThI ¢ [IOKa3aTeIAMH JIJIs

peleHus uH(QOPMALMOHHBIMU UCTOYHUKAMM, KOHKPETHBIX

HOCTaBJIEHHBIX METOJAMH IPUHSATHSA peIlECHUH YCIIOBHIA.

3a1a4 Bnageer metomukoii

IIK-3. Crocoben I1K-3.1. 3HaeT HOpMATHBHO-TIPaBOBEIe | POPMATH3AIAK TectoBble

IPOBOMTH HOPMaTHBHO] TEXHHYECKHE H JUHAMUYECKUX BOIIPOCHI

pacyeTs 10 OpraHM3alMOHHO-METOIUYECKHE CHCTEM B BHIC

IIPOEKTY CeTei, JOKYMEHTBI, pErJIaMEHTHPYIOIIHE KOHKPETHBIX

COOpYXEHHUH u IIPOEKTHYIO ITOJITOTOBKY, BHEJIPEHUE H | MATEMaTUYECKUX

CpencTB SKCILTYaTalluIO CUCTEM CBS3H 3a7a4

MHQOKOMMYHMKAN | (TeJIeKOMMYHUKAITHOHHBIX CHCTEM), YMeer cocTaBigTh




4. OBBEM U CTPYKTYPA JTUCIIUITJIMHBI

Tpyn0eMKOCTh TUCLIMIUTMHBL: 4 3a4eTHBIX eIMHULEL, 144 yaca
Tematwueckuil nnax

dbopma 06yueHns — ouHas

Buabr yue6HOM
paboThl, BKIIOUAs
CaMOCTOSTENILHYIO Gopmub1
paboTy CTyJIeHTOB H s
TPYAOEMKOCTS (B e
uacax) ycIieBaeMo
< | CTH,
No | HanMeHOBaHME TeM U/HITH pa3esoB/TeM = S S é dopma
/T | JACIMILTHHBL Bl S % 8 | OpOMEXYT
< 5 & B % | O4HOM
= o| 9l E % | arTecrauu
9] g ! ~ é
: 1 E 5| B|no
o 5 2 % 5 2 S | cemecmpa
o| = = E| & ZE| 8w
gl 8 =1 21 8| 28| &
3 2| 5| & 8| &8 &
ol m| =l SIS a8 O
1 OOmue cBegeHns IO CUCTEMaM 6 |1 2 2 - |1 1
aproMarudeckoro ynpasieHus (CAY)
2 Onwucanue TMHEHHBIX THHAMHAYECKHX cacTeM |6 | 2-4 | 2 2 4 |1 10
1 THIIOBbIE TUHAMUYECKUE 3BEHbS
3 CoenuHeHMs 3BEHBEB U IpeoOpa3oBaHusi cxeM | 6 | 5 2 2 - |1 8 Peittunr-
KOHTPOJb
4 [lepenarounsie pynkuuu CAY B 6 |6-8 |2 2 4 |1 10
Pa30MKHYTOM H 3aMKHYTOM COCTOSHUSIX
5 Hemuneitubie CAY 6 |9 2 2 - |1 8
6 Veroitunocth CAY u METO/IBI €€ OLEHKH. 6 [10- |2 2 4 |1 10 | PeiiTunr-
Kpurtepun ycToR4uBOCTH 12 KOHTPOJIb
2
7 Juckpetnsie CAY 6 |13 |2 2 - |1 8
8 IToxasarenu kagecTBa paboTel CAY 6 |14-12 2 4 |1 10
16
9 [{udppossre CAY 6 |17, |2 94 2 |1 8 Pelitunr-
18 KOHTPOJb
3
Bcero 3a 7 cemectp: 18 18 | 18 63 | Dx3ameH
| 27)
Hannuwe B nucuummune KIT/KP -
HToro no AUCUMILIAHE 18 18 | 18 63 | Dx3amen
(27)

4.1. Conep:xaHue NeKIMOHHBIX 3aHATHH

Tema 1. Obmiue creeHUs IO CUCTEMaM aBTOMaTH4YecKoro ynpasieHus (CAY)

Copeprkanue: CTpyKTypa, IpeaAMET U 3aJa4i Kypca; UCTOPUYECKUH OUYepK; OCHOBHEIE 0OBEKTH U
HanpaBJIeHHs UCCIeIOBAHUMN; IPUHIUIIBI YIIpaBIeHU; Tpaduyeckoe npeacrasienue CAY; oOparHas cBI3b
M KOHTYp ynpaBieHus; Texaudeckue CAY u ux Kiaccuduxanms

Tema 2. Onucanue TMHEHHBIX JUHAMUAYECKMX CUCTEM M TUIIOBLIE JUHAMUYECKHE 3BEHBS



CogepxaHue: ciocoOsl MaTeMaTHueckoro omucaius CAY (muddepennuansaoe ypaBHEHUE, IIepeIaTOUHAas
¢yukimn); xapakrepucTukd CAY: tuHaMudecKue (IMIyIbCHAs K [IEPEXOIHAA), YACTOTHRIE (AMILIUTY THAS
¥ (a3oBas); TUIOBBIC 3BE€HbS U UX JHHAMHYECKUE U YaCTOTHBIC XapPaKTEPHCTHKU
Tema 3. CoerHEHMs 3BEHBEB U IIPe0Opa30BaHHUs CXEM
Copnepxanue: coemuuenne 3sepeB CAY (mocnenopaTensHoe, NapaleNbHOE, ¢ 00paTHOM CBA3BIO),
rpadugeckue npeobpazoBaHus CXEM
Tema 4 Tlepenatounsie GpyHknuu CAY B pa3oMKHYTOM H 3aMKHYTOM COCTOSIHUSIX
Conepxanue: Onpee/ieHue INHAMUYECKIX i 9aCTOTHBIX (JIMHEHHBIX M JIOrapuMUUECKHX) XapaKTEPUCTHK
CAY B pa3oMKHYTOM U 3aMKHYTOM COCTOSHMSAX
Tema 5. Henuneiiasie CAY
CoaeprkaHue: BUIbI HETMHEHHOCTEH, METO/Ib! TApMOHUYECKON H CTaTUCTHYECKOM IMHEapU3aluu
Tema 6. Ycroitunocts CAY
CojiepXaHue: METOIbI OLIEHKH, KpPUTEPHH (KOPHH XapaKTepHCTHYECKOTO IOJHHOMA, ajlredpandyeckue,
vacToTHBIE); Koppekuus CAY, 3anackl yCTOHYHBOCTH, OLIEHKA YCTOHYMBOCTH MO JIOTapHPMUIECKUM
YaCTOTHBIM XapaKTePUCTHKAM, YCTOHUHUBOCTD CHCTEM C 3aMa3bIBAHUEM.
Tema 7. Quckpernsie CAY
OnucaHue: MaTeMaTHYECKHE MOJIENH;, Z-TpeoOpa3zoBanue; nepeJaToynble QyHKIIUN; pa3HOCTHBIE
ypaBHEHUS; ONEPAaTOPHbIA H KOMIUTEKCHBIH K03 HIMEHTH Iepejayut; yCTOHYMBOCTS;
JI€ TEPMHHHPOBAHHBIE M CITy4alHbIE IIPOILECCH
Tema 8. [Toxazarenu kagectBa paboTel CAY
Coneprxanue: TUHAMUYECKUE TTOKA3aTeIH KauecTBa IePEX0AHOro IPOIECca, YaCTOTHBIE [T0KA3aTelH
KayecTBa; aHANIU3 TOYHOCTH PabOThI CHCTEM, CPEAHAS KBaApaTUYecKas OIINOKa CHCTEMBL, IEHCTBUE IyMa
Ha BXOJIIE.
Tema 9. [udpposeie CAY
Cozepxanue: MOJeIb IpeoOpa3oBaHisl HENPEPHIBHOTO CHTHANA B U(POBOIL, TepeaToYHbIe PYHKIHH U
YaCTOTHBIE XapAaKTEPUCTUKH CHCTEM; MTEPEXOIHEIE IPOIECCH], aHANHW3 TOYHOCTH H YCTOHUYMBOCTH; CHHTE3 U
A pOBEIe KOPPEKTHPYIOIINE YCTPOUCTBA; UCITONH30BaHHE COBPEMEHHBIX MU(PPOBBIX annapaTHO-
POrPaMMHBIX CPEICTB.

4.2. Cogep:xaHue PAKTHYECKHX 3aHATHIA

Tema 1. Oburue cBefeHuUs O cucTeMaM aBToMarudeckoro ynpasneHus (CAY)

Conep)kanue: OCHOBHbIE 00BEKTHI U 33/1a4H UccleloBanuil; rpadpudeckoe npenctapiaenne CAY

Tema 2. Onucanue TUHEWHBIX JUHAMAYECKUX CUCTEM M THIIOBBIE AUHAMUYECKUE 3BEHBS

Conepxanue: onucanueCAY: nuddepeHINATPHOE ypaBHEHHE, TepeAaToYHas (HYHKIU, XapaKTEPHCTHKH
JMHaMHAYecKHe (MMITYbCHAs U MepeXOoIHas) W YacTOTHBIE (aMIUIUTYAHAS U ¢Ga30Bas); TUIIOBBIC 3BEHbS U HX
XapaKTepUCTUKH

Tema 3. CoenuHeHUs 3BEHBER U MPeoOpa30BaHms CXeM

Coneprkanpe: COeIMHEHNE 3BEHBEB: MMOCNIEN0BATEIRHOE, TApAJLIENILHOE, C 00paTHOM CBA3bI0, rpaduuecKue
npeoOpa3oBaHUs CXEM

Tema 4 Ilepenarounsie pynkuun CAY B pa3oMKHYTOM U 3aMKHYTOM COCTOSIHHSIX

ConeprxaHue: Ompee/IeHUe THHAMUYECKUX U YACTOTHEIX JIMHEIHEBIX U JIOTapA(OMUYECKHX XapaKTepUCTHK
Tema 5. Henuneiinsie CAY

ConepxaHue: TapMOHAYECKAsT M CTAaTUCTHYIECKAs THHEeapH3alns

Tema 6. Ycroituurocts CAY

CopnepxaHue: OLIEHKA YCTOMYHUBOCTH IO KOPHSIM XapaKTepHUCTUYECKOTO MOMUHOMA, aIreOpanieckuM U

YACTOTHBIM KPUTEPHUSM, 3aMIACHl YCTOWYMBOCTH, OLIEHKA YCTOMYHMBOCTH 10 NOrapuMHUYECKUM YaCTOTHBIM
XapaKTEPUCTHKAM.

Tema 7. luckpetasie CAY

Onucanue: npuMepsI MOJENeH: epeiaToYHble QYHKIIMA; PAa3HOCTHBIE YPaBHEHUS; OIIEpaTOPHEIH 1
KOMITIEKCHEIH KO3 GHIMEHTH] epeadh; YCTOHYHBOCTD

Tema 8. Ilokazarenu kagectBa pabotsl CAY

Conepxanne:oleHKa JMHAMUYECKHE M YaCTOTHBIX MMOKa3aTeNell KauecTBa; aHaiu3 TOYHOCTU paboThl
CUCTEM.

Tema 9. [Tudppossie CAY

ConepyaHue: TpUMEpEI IIEPEJATOYHBIX GYHKIMY U YACTOTHBIX XapaKTEPHCTHKU CHCTEM, allllapaTHO-
IPOTPAMMHBIX CPEJICTB.



4.3. Conep:xanne J1a00paTOPHBIX 3aHATHIH

Tema 2. JlaGoparopnas pabota 1. MccnenoBanue THIOBBIX 3BEHBEB

Conepxxanue: TMHAMAYECKHE U YaCTOTHBIE XapaKTEPUCTUKM THIIOBBIX 3B€HbEB

Tema 4. JTaGoparopHas pabota 2. HccnenoBanne npeodpasoBaHuil CTPYKTYPHBIX CXeM
Coneprkanue: onpeneeHrue TNHAMIYECKUX ¥ JaCTOTHBIX XapaKTEPUCTHK CHCTEM
Tewma 6. JIaboparopuas pabota 3. Mccnenosanue ycTOAUHBOCTH CHCTEM

Copepxxanye: onpeseleHHE YCTOHUNBOCTH CHCTEM Pa3HBIMM METOJAMH

Tema 8. JlaGoparopnas pabota 4. MccnenopaHue kauecTBa IpOLIECCOB PErYIUPOBAHHS
CojaeprkaHue: onpeae/eHAe TapaMeTPOB B CTATUCTHYIECKOM M acCTaTHYECKOH CHCTEMaxX

5. OIEHOYHBIE CPEACTBA UISI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
INPOMEXYTOYHOM ATTECTAIIAH 11O UTOT'AM OCBOEHUSI U CIUATLIAHBI U
YYEBHO-METOJUYECKOE OBECIHIEYEHUE CAMOCTOSITEJTbHOU PABOTHI
CTYJAEHTOB

5.1. Texkymuii KOHTPOJIb YCHIEBAEMOCTH
Bomnpocs! peiiTunr — KoHTpos Nel

1. ITopsanok acTaTu3Ma CHCTEMBI
a) KOJIMYECTBO 3BEHBEB. 0) KOJHUECTBO HHTErPATOPOB B IPSIMOM BETBU CXEMBI B) 00IIIEe KOJTHYECTBO
HHTETPATOPOB B CXEME.
2. 3BeHO NopsaKa 2 UMeeT anepUOIUYSCKUH PEXUM IIPH KOPHAX XapaKTEpUCTHYIECKOro MIOJIMHOMa
a) IeliCTBUTEIbHBIE TOJOXUTENbHBIE 0) IeHCTRUTENBHEIE OTPUIIATENbHBIE B) KOMIITIEKCHO CONPSI’KEHHBIE
4. Kpurepuit Payca-I ypBriia ycToiiuMBOCTH CHCTEM OTHOCHTCA K KJIaccy
a) anredpanyueckux 0) YaCTOTHBIX B) BPEMEHHBIX
5. Ilopsimok cHcTEMBI aBTOMATHUYECKOTO YIIPABJIECHHUS OIpeeisieT
a) TOPSIIOK XapaKTePUCTUYECKOro ONHHOMA ) KONMM4YecTBO AU(PepeHIUPYIONINX 3BEHBEB. B)
KOJIMUECTBOM HUHTETPUPYIOIIMX 3BEHBEB.
6. XapakTepUCTUIECKHI IOJTUHOM CHUCTEMBI
a) 3HaMeHaTeNb MepeaaToyHoi GyHKINU O) YHCTUTENb epeaaToysol (yHKINY. B) nepeaaTounas QyHKIHs
11T OIIMOKH IO BO3IEHCTBUIO.
7. Jly1s noc/ie10BaTeIbHOrO COeINHEHUS 3BEHBEB CHCTEMBI Pe3YJIbTHPYIONIYIO [epeJaTOuHYI0 (yHKIINIO
NOJTY4aloT M3 NEPEAaTOYHBIX (PYHKIIMH 3BEHBEB
a) cnoxeHue 0) HepeMHOKEHHE B) AEJICHUE.
8. I mapauieNbHOrO COSAMHEHUS 3BEHBEB CHCTEMBI Pe3YIIbTHPYIOLIYIO [IepeJaToOuHy10 GYHKINIO
HOJIyYarOT U3 MepelaTOYHBIX (YHKIIUY 3BEHLEB
a) cloKeHue 0) MepeMHOXKEHHE B) JICJICHUE.
9. HacToTa cpe3a CHCTEMBI - JACTOTa C BBHINIOJTHEHUEM YCIOBUS
a) AUX cuctems! paHa 0,707 . 6) AUX cuctemsl pana 0. B) @UX cucrtems! paBHa 180°.
10. Pe3onaHcHas 4acTOTa CUCTEMBI - YACTOTa C BBIIIOJHEHUEM YCIIOBUS
a) AUX cucremsl paBHa 6) AUX cuctemb! paBHa 0. B) ®UX cuctems! pasHa 180.
Bomnpocs! pedTHHT — KOHTpOs No2

1. HeobxoaumMoe yciioBre yCTOHUYMBOCTH CUCTEMBI aBTOMATUYECKOIO PEryINPOBAHUS

a) KO PULMeHTbI XapaKTepUCTUYSCKOro mojuHoMa paBHEL 0 6) Ko PHUIUEHTE XapaKTEPUCTUIECKOrO
ypaBHeHus > (; B) K03 PUIHEHTH XapaKTepUCTHUECKOTO ypaBHeHus < 0.

2. IMo xputeputo ['ypBuna cucrema ycToifuuBa pH BCEX ONPEAETUTENAX MATPHULIbL
a)>0:06)=0;B)<0.

3. Ilo kpuTepuro MuxaitioBa cucTemMa HaXOIWTCS Ha TPpaHHUIE YCTOWINBOCTH TIPH IPOX0Je Toforpada
XapakTepUCTHUYECKOrO BEKTOpa 9epe3 TOUKY

a) Hauano koopauHar; 0) (-1.0j); B) (1,0)).

4. Ilo xpurepnto HafiksucTa cuctema He ycToifunBa npu oxsarte rogorpadgom AYX pasoMKHYTOM CHCTEMBL
TOUYKH C KOOPIMHATAMHU

a) (0; 0j); ©) (1; 0j); B) (-1; 0j).

5. Ilo TeopeMe O KOHEUHOM 3HAYCHMH YCTAHOBUBILEECH 3HAUEHUE BBIXO/HOTO CHTHAJA Y ONIPEAE/IACTC
nepeaaToqHoi QyHKuuel cucremsr W



a) W(0):06) W(o9; B) W(l).
6. YcTaHOBHBIIEECS 3HAYEHNE BHIXOJHOTO CHIHANA B EPEXOAHOM mpouecce paBHo 0 [UIst CHCTEME]
a) craTuyeckas; 0) actaTudeckasi; B) acTaTHueckas ¢ mopsiIKoM > 2.
7. Ycra”oBHBIIAACS OIIMOKA aCTaTUHECKOW CHCTEMBI OT NPUIIOKEHHOIO HA BXO/I€ BO3ACHCTBUSA
a) = (0; ©) nponopuroHaIbHa KO3 PHUIHEHTY NepeIadl CUCTEMBI, B) 00paTHO MPOTOPIHOHAILHA
KOrhGUIHeHTy nepenadu CHCTEMBI.
8. Buy nepexonHOTo mponecca YCTOMUUBON CHCTEMBI
a) R /.f"\‘ ‘ 0) h®my B) v

7
/- AR W

9. Bripaxkenue nepenaTo4Hoil GpyHkimu GOPCHPYIOMIET0 3BeHa

a) W(p) =«(1+Tp), 6) W(p)= : B) W(p) = kp

(+7p) (1+7p)
10. Bup mepexoqHol XapakTepUCTHKH U30APOMHOTO 3BEHA € MEPeNaTouHOR HyHKIHen
. k(1+1p)
W(p)==——£
. l)
D RO R IR AN N
Ea 4 =
t 1 t

Bompocs! pedTuHr — KOHTpOIST Ne3

1. Cursan ynpasjieHHs B pa30OMKHYTBIX CHCTEMaX PaJIMOABTOMATHKH 3aBM=HCHT

a) TONBKO OT YNPABISIOMET0 BO3ACHCTBHS; ) OT YIPABISIOUIETO BO3AEHCTBHS U BLIXOJHOIO CHIHATA; B)

TOJIBKO OT BBIXOJHOT'O CHTHANA,

2. Ilepenaroynas Gpynxums pasoMKHyTolH cucteMsl npu Y(p), X(p), E( p) - usobpakenus no Jlannacy

BBIXOJIHOTO CUTHAJIA, BXOIHOTO CHIHAJA, OLIMOKH, COOTBETCTBEHHO.

s Y(p) R Y(p) » Y(p)
W.(p)=—"" W,(p)=—— W (py=—""

E(p) X(p) E(p)-X(p)

3. Ilepenarounas GyHKIMS 3aMKHYTOH CHCTEMBI ¢ lepeiaTouHo GyHKueil mpamoii yactu cucteMsl Wp(p)

a) 1 6) W B W,(p)
= W T e TP
1+ (p) 1+W,(p) =W (p)
4. ITepenarounas GyHKIHs N0 OIMOKE CUCTEMbI C [EPeIATOIHOR DYHKUMEH TIpAMOH gacTH cucTeMbl Wpy(p)
2 | 1 o w.(p) » W (p)
W(p)=—"7— W.(p)=———: We(p)=——’—’—£~—
I+, (p) I+, (p) 1-W,(p)
5. Tun 3BeHa ¢ nepeaaTouHoOM QyHKIHEH
1
Wip)=
g 1+7p

a) HHTErpUpylolnee; 0) Oe3bIHEPIUOHHOE; B) HHEPLMOHHOE.
6. Tun 3BeHa ¢ nepexo HOH XapaKTEPUCTUKOMH




a) HHTErpypykolee: 0) HHEPLUOHHOE: B) AU pepeHIHpyolIee; I') KonedaTenbHoeE.
7. Obmas nepenaroddas GyHKIus 3 3BeHBEB ¢ nepeaarouHbmMu ysrimamu Wi(p), Wa(p), Wa(p) ¢
napauiebHbIM COCTMHEHHEM.

a)  W(p)=W.(p)+W,(p)+W,(p) 6 W(p)=W,(p)-W,(p)-Wi(p) B W(p)=W,(p)/W,(p)/W;(p)

8. [Tepenarounast GyHKIMS CHCTEMBL 118 Xa(t)

o ()
A:l\t/

|
15
-, — L
. )
\.

o ——{wp -,
. |
| |
Y (=) Y W, ()= D)
L+ W,(p)-W,(p) 1+ W, (p)-W,(p)

5.2. IlpoMexxyTouHas aTTecTAI(Hs 110 HTOraM OCBOCHHH NTHCHHUILTHHBI

Bompocs! K 3K3aMeHy

. OcHOBHBIE 0OBEKTHI U HAIIPABJICHUS HUCCIEAOBAHUI

. [IpuHnune! ynpaBieHUs

. I'padmueckoe npencrasnenue CAY

. ObpatrHas cBs3b U KOHTYP yIPaBJIECHH

. Texanueckue CAY n ux knaccuuKanus

. Onucanne NYHERHBIX THHAMUYECKUX CHCTEM

. TunoBeie TMHAMUYECKUE 3BEHDS

. Marematnueckoe onucanue CAY: muddepeniupransaoe ypagHeHue, epejaTouHas GyHKIus
. Xapakrepuctuku CAY: TuHAMUYECKHE U YACTOTHBIC

10. Turamuyeckue xapaktepuctiku CAY: HMITyJIbCHAS U NIEpeXoaHas

11. YactoTHele xapakTepuctuku CAY: ammumTynHas 4 azoBas

12. TunoBbIE 3BEHbS U UX THHAMUYECKUE W YaCTOTHBIC XapaKTEPHCTUKU

13. 3BeHbs NPONOPIUOHANIBHOE U € 3a/IePXKKON

14. 3BeHbs HHTETPUPYIOLIEE W HHEPHUOHHOE Nopsiaka 1

15. Muddepermupyromee 1 hopcupyrolee 3BEHbs

16. 3BeHo mopsiaka 2

17. Coenunenne 3BeHBEB: MOCEIOBATENIbHOE, TTapaJUIETbHOE, C 00paTHOMH CBI3BIO
18. I'padmueckue mpeobpazopanus cxeM CAY

19. Tlepenatounsie ¢y CAY B pa3OMKHYTOM M 3aMKHYTOM COCTOSHUAX

20. OnpeneneHye TMHAMPYECKUX B YaCTOTHBIX (JIMHEHHBIX 1 NorapudmMudeckux) xapakrepuctuk CAY B
PA3OMKHYTOM H 3aMKHYTOM COCTOSTHUSX

22. YeroituuBocte CAY

23. MeToas! OLIEHKY U KPUTEPUHU YCTOMYHUBOCTH

24. Anrebpanyeckue KpUTEPUH YCTOMYUBOCTU

25. HaCTOTHEIE YU KPUTEPUH YCTOWYHUBOCTH

26. Koppexuus CAY

27. 3anacel yCTOWYUBOCTH

28. Onenka yCTONYHBOCTH MO NOTapAPMUUECKUM YACTOTHBIM XapaKTepUCTHKaM
29. YCTOHUMBOCTH CUCTEM C 3amla3bIBaHUEM

30. Tlokasarenu KadecTBa paboTer CAY

NoRI-LREN e WV, IR



31. JlanaMU4YeCcKHe NI0Ka3aTelld KayecTBa NEPEXOIHOrO IIpoLecca

32. YacToTHBIE ITOKa3aTeIH KayecTBa

33. AHaiu3 TOYHOCTU pabOTBI CHCTEM

34. Cpennsis KBagpaTH4ecKas OIIUOKa CHCTEMBI

35. IleiictBre mrymoB Ha Bxoae CAY.

36. Henunelissie CAY u BUABI HENMHHEHHOCTEH

37. Metonbl rapMOHMYECKONH U CTATUCTHYECKOU JIMHEAPH3AIMU

38. Tuckpetnbie CAY 1 UX MaTeMaTH4YECKUE MOJEIIH

39. Tlepenarounsie GYHKIIMA U Pa3HOCTHBIE ypaBHEHUs AUCKpeTHBIX CAY

40. OnepatopHbiil # KOMIUIEKCHBIH KO3 UIMeHTs! nepeJauy JUCKpeTHRIX CAY

41. YcroiunBocTs AuckpeTHBIX CAY

42. JleTepMUHUPOBAHHBIE ¥ CITyUaifHBIE IPOIIECCH] B AUCKPeTHEIX CAY

43. Lugpossie CAY u Mozens mpeoGpa3oBaHus HENPePhIBHOTO CUIHAJIA B IIMPPOBO#H

44, Tepenarounple QyHKIMHA B YaCTOTHBIE XapaKTePHCTUKY IUPpoBex CAY

45. Tlepexonnsle mpoueccs! B Huppossx CAY

46. ABaIH3 TOYHOCTH ¥ ycToHuMBOCTH IubpoBbx CAY

47. Cunre3 v uudpoBEIe KOppeKTHpyoLMe ycTpoiicTBa udposbx CAY

48. Vicionb30BaHye COBPEMEHHBIX IM(PPOBBIX anmaparHo-IporpaMMHBIX cpeacTs B CAY.
5.3. CamocTosTeIbHAsA padoTa 00y4arouerocs

1. Onpesenenue XapaKTepHCTHKH PA30MKHYTOMH CHCTEMBI aBTOMaTHYECKOTO PEryIMPOBAHMS 10 HYIAM U
N0JTIH0CAM NepelaTouyHo QyHKUHHU.

2. Ceasp muddepeHIMaibHOIO YPAaBHEHHS CHCTEMBI C MOI0KEHHEM HYJIEH H IONIOCOB NEPEIATOYHOM
(OVHKITHH.

3. OmnpesieieHre CXeMbl CHCTEMbI [0 HYJISIM U IOTIOCaM TEpelaTouHON QyHKIHH.

4. Onpenenenye nepenaTovyHoi GYHKIMH 3aMKHYTO# CUCTEMEI [0 NepeJaTOYHOH QYHKIUY Pa3OMKHYTOM.
6. OnpeneseHUe NNePexoHON GYHKIMU CHCTEMBL

7. Oupenesnenne aMauTy iHO-(pa3oBoOM XapaKTEPHCTHKH CUCTEMBI 110 LIEpeIaTOuHOH (YHKIMH.

8. [Mouck JIAUX cucteMsL

9. Metoa noctpoeHus acumnToTHueckoit JIAUX.

10. Onpenenenure XapakTepUCTUHECKOTO [IOJHHOMA PA3OMKHYTOM U 3aMKHYTOR CHCTEM.

11. Heobxoaumoe yCcloBHE YCTOHYNBOCTH 3aMKHYTOM CHCTEMBI.

12. AnreGpandeckuii KpuTeprUi yCTOHIMBOCTH CUCTEM. MeTO MOCTPOEHHS OIIpeieIuTENEH.

13. OmnpeneneHuie KPUTHYECKUX C TOUKH 3PEHUs YCTOHYMBOCTH MaPaMETPOB CHCTEMBI C HCTIOJIb30BAHUECM
anrebpauyecKoro KpUuTepHs.

14. [MocTpoenue rogorpada Muxaiinosa 3aMKHYTOH CHCTEMBEL.

15. OnpeaerieHue yCTOMYUBOCTH CHCTEMBI 110 rogiorpady Muxaiiosa.

16. INoctpoenus rogorpada HalikBACTa IS CTATHYECKUX U ACTATHYECKHX CHCTEM.

17. Onpenenenue yCTOMYHBOCTH CUCTEMBI 10 KpuTepuro HaliksucTa.

18. Onpenenenue YaCTOTHI Cpe3a U PE30HAHCHOMN YacTOTHI CHCTeMEI No rojorpady Halikucra.

19. Onpezenenye 4acTOTHI cpe3a M PE30HAHCHON 9acToTh! cucTeMbl no JIAUX.

20. OnpeneneHue yCTOHYUBOCTH cUCTEMBI IO JIAUX.

21. Iouck 3amnaca ycrodauocTi cuctemsl no AOX u JTIAUX.

22. T'paduyeckoe oTpakeHHE KOPpeKIMU yeToiuuBocTa cuctemsl o AOX n JIAUX.

23. MeT1oapl KOPPEKIUN HEYCTOWUYHBBIX CUCTEM.

DoHA OIIEHOYHBIX CPEACTB I NIPOBEACHUA aTTECTAllHH YPOBHS C(l)OpMHpOBaHHOCTI/I KOMMETEHIUN
06Y‘IaIOIHI/IXC5[ M0 JUCIHUIIIIMHE O(bopM.IISIeTCH OTOCIBHBIM JOKYMCHTOM.



6. YYEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE

JUCHHUILINHBI
6.1. KuuroodecrneueHHOCTH
| HauMeHOBaHMWE IUTEPATypEL: aBTOP, HAa3BaHUE, BUL ['on KHUT'OOBECITEYEHHOCTb
H3/1aHus, U3ATENLCTBO M31aH | Kompuects | Hamwume B 3€KTPOHHOM
L 0 oubnuoreke Bal'yY
9K3EMILIAPO
B U3JaHUH B
Oubmmoreke
Bal'Y B
COOTBETCTB
uu ¢ ®I'OC
BO
OcHoBHas JIuTEpaTypa
1. ITerpoBa A.M. ABTOMaTHYECKOE YIIPaBICHHE: 2010 http://znanium.com/catalo
VueGHoe mocodue / A.M. Tletposa. - M.: ®opyMm, g.php?bookinfo= 195454
1 2010.-240 c.: mn. ISBN 978-5-91134-418-4
2. Usmuu B.JI .CoBpemeHHas aBTOMaTHKa B cuctemax | 2013 http://znanium.com/catalo
yIIpaBIeHUs. TEXHOJIOTHYECKUMH TIponieccamMu: ¥Yueb. g.php?bookinfo=363591
noc. / B.I1. VB, MLIO. Tepyxun - M.: HUL]
Undpa-M. 2013 - 400 ¢ ISBN 978-5-16-005162-8
3. I'nmaspipus, B.E. DieMeHTH aBTOMAaTUIECKUX 2011 http://znanium.com/catalo
yerpoticts / I'nassipun B.E., I'maswipun I'.B. - g.php7bookinfo-
Hosocu6.:HI'TY. 2011. - 130 c.: ISBN 978-5-7782- 5568731.2.
1733-1
4. Xmyne, B.A. Monenupopanue, UCCIEI0BAHUE U 2012 http://znanium.com/catalo
ONTHMH3AIIA 3aMKHYTBIX CHCTEM aBTOMAaTHYECKOTO g.php?bookinfo=558840.
ynpasnenus / Kmyzns B.A. - Hosocu6.:HI'TV, 2012. -
335 c.: ISBN 978- 5-7782-2162-8
5. Kopueesa H. H. PaguoasTomMaTuka 1 OCHOBBI 2013 http://dspace.www]1.vlsu.r
xubepHeTHKH [DNeKTPOHHEIT pecype] : m1abopaTopHblii u/bitstream/123456789/22 |
npaktukym / H. H. Kopseesa ; BnI'Y, 2013 —46.c. : 52/1/00338.docx
WJ1., I1B. W, TaOJIL.
JlomonHUTENRHAS IMTEPATY P2
5. [auxparos,B.B. M36panusie pa3aens! cospemennoit | 2011 http://znanium.com/catalo
TEOpUMH aBTOMATHIECKOTO YIIPaBieHUs/ g.php?bookinfo=548433.
IMankparosB.B., Hoc O.B., 3uma E.A. - HoBocu®.:
HI'TY. 2011. - 223 ¢.: ISBN 978-5-7782-1810-9
6. [Tymxapés. B.I1. PanuoasromaTuka [DnekTponnbii | 2012 http://e.Janbook.com/book
pecypc] : yaeGHO-MeToaMYecKoe tocobue / B.J1L. s/element.php?pll_id=108
[ymmxapés, J1.10. [TenstBuH. — DnekTpon.jaH. — M. 93
TYCVYP (Tomckuit rocy1apCTBEHHBIA YHUBEPCUTET
CHCTEM YIPaBIEHUS W PATHOINIEKTPOHUKH), 2012, —
85c.
7. Adonun ,A.M. Teopetnyeckue ocHOBEI paspabotku | 2011 http://znanium.com/catalo

1 MOJICTIMPOBAHHs CHCTEM aBTOMaTH3aluu: Y4eOHoe
nocobue/A.M. Adonun, }0.H. Laperopoaues, A.M.

| - (Ilpodeccuonansroe obpasosarue), (0) ISBN 978-5-
| 91134-479-5

[letpopa u ap.- M.: ®opym, 2011. - 192 c.: 60x90 1/16.

g.php?bookinfo=219000




6.2. [leproguveckue H3AaAHUSA

Panuorexnuka:

PaguoTexHuKa B 3IEKTPOHHKAE,

[[pubopbl U TEXHUKA SKCIIEPHUMEHTR,;

Hudporas 06paboTKa CUIHAJIOB.
6.3. UuTepHeT-pecypchbl

https://znanium.com
http://window.edu.ru
https://hub.exponenta.ry/
https://e.lanbook.com/
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

HJISI peamn3aniu NAHHOMN JUCIHMILIUHGI UMEIOTCA CIIEIIHAIbHEBIC TOMELICHNA I OpOBCACHMA!

NeKuuit ¥ MpaKTHIeCKUX 3ausThil — aya 301-3 u 335-3 ¢ My nbTHMEMIHBIMU CPEICTBAMHY,
NPAKTHYECKUX U TaG0PaTOPHBIX PaboT - KOMIIBIOTEPHBIE KIacChl 228-3 1 410-3 c UCTIONIB30BAHUEM

JUIEH3UOHHOTO TIporpaMmuoro obecnedenns Matlab/Simulink 1 Multisim.
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