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Pa6ouas mporpamMma cocraBiieHa Ha OCHOBaHHH TpeOOBaHH:
»De1epaIbHOTO IOCYIAPCTBEHHOTO 06pa30BaTeIbHOrO CTaHJapTa BBICIIETO
obpasosanust  27.03.04 _ Vnpaenenue 6 MEeXHUYEeCKux __ Cucmemax
(6axanaspuam), npukaz MunobpHayKku Poccuu om 20 oxmsabpa 2015 e.
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smrana yde6HOro muporecca BI'TY mwm. B.I'. IllyxoBa, BBEICHHOIO B
neiictBre B 2015 roxy Mo HarpaBJIeHUIO MOATOTOBKH 27.03.04 VYnpasnenue
6 mexnuyeckux cucmemax (baxanaepuan).

~
CocTaBuTeNb (COCTaBUTENN): KaH/A. TeXH. HAYK V%/ (E.M. ITapamyk)

(yquaﬂ CTENeHb 1 3BaHUe, MOAMNCh) (uHALMATSI, HaMUTHA)

Pa6ouast IporpamMma corjiacoBaHa ¢ BbIILy CKaroIIeH kadenpoit

TexHuyecKkas KUOepHETHKA
(nanMeHoBaHUE Kadenpbl)

e ple———

3aBerytomuil Kadeapoit; AT.H., mpod. < — 25 — (B.I'. Py6aHoB)
(yueHas CTerieHb M 3BaHNE, NO/INCH) (vHMLMAITBL, GaMIITHS)
« 11 _» A 2015 .

Pa6ouas mporpamMma o6CyK/ieHa Ha 3ace/laHuu Kade,1pbl

« A4 » e 2015 ., mpotoxon No o
3apenyromuil kapenpou: _IA.T.H., mpodp. = (B.I'. Py6anoB)
(yquaa CTerneHb U 3BaHue, MOAIHCH) (uHULMAITB, (hamMuIns)

Pa6ouast mporpamma oJ106peHa MeTOIHIeCKOi KOMUCCHEeH MHCTUTYTa

« A4 » A4 2015 r., mpotokon Ne _ 4

A)‘)/\ C
INpencenarenb: KaHj. TEXH. HAYK, 0L £ =y (‘ (10.1. CoonioB)

(yqeﬂaa CTENeHb ¥ 3BaHMUe, TIOJIHCh) (MHULMATIBI, haMUITHS)



1. IVIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JNCHUIIVIMHE

DopmHpyeMble KOMIIETEHIHN

TpeGoBaHus K pe3ysibTaraM 00yueHHS

Ne | Kox kommerenmnnu Kommerenus
IIpodeccnonanbHbIe

1 I1K-2 CriocoOHOCTh TIPOBOUTH | B pe3ysbraTe 0CBOSHUS TUCITUTUTAHBI
BBIYMCIIUTEIHHBIC 00yUaroLMics TOIKEH
AKCIIEPUMEHTBI c
UCIIOJIb30BAHUEM 3HaTh: BUABI MaTEMaTHMYECKUX  MOJelen
CTaHAAPTHBIX MIPOLIECCOB, 00BEKTOB aBTOMATHU3ALINH,
MPOrpaMMHBIX CPEJICTB C | YIPABJICHUS U JIIEMEHTOB TEXHUYECKUX CHUCTEM;
LIETIBIO MOJYYEHUS] | OCHOBHBIE  JUHAMHUYECKHUE  XapaKTEPUCTUKH
MaTeMaTHYEeCKUX CHCTEM, CIIOCOOBI UX MOTYUYEHUS U aHaIu3a

MOJIETIE TIPOLIECCOB U
00BEKTOB
aBTOMAaTU3aIIH

YMeTb: COCTaBISITh MaTeMaTUYeCKUEe MOJICIH
MPOLIECCOB U OOBEKTOB AaBTOMATH3allMd U
YIIPaBJICHUS

Buaagers: nporpammebiMu  akeramu Matlab u
Mathcad c 1enpro mpoBeICHHUS BHIYMCITUTEIBHBIX
SKCIIEPUMEHTOB HCCIIEIOBAHMS MaTeMATHYECKUX
MOJIENIeH TIPOIIECCOB U OOBEKTOB aBTOMATH3AINH
Y YIIPaBJICHHS

2. MECTO JUCIATIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
MNPOI'PAMMBbI

ConepxaHue JUCHUIUIMHBI OCHOBBIBACTCS U SIBISETCSA JJOTMUECKUM MPOIOTIKEHUEM
CIEAYIOIIUX AUCITUTUINH:

HaumenoBanue MTUCIUIUIMHBI (MOJTYJIS)

Anrebpa u aHaMTHYECKasi TeOMETPUS

MaremMaTnueckuii aHaInu3

duzuka

TCOPCTI/I‘-ICCKEUI MCXaHHKa

gl w| N RZ

OCHOBBI aBTOMAaTHKHU YIIpaBJIKICMBIX TCXHUYCCKUX CUCTCM




Conepxanve JUCIUIUIMHBI  CIY>KMT OCHOBOM JUIi HW3YUYEHHMS  CIEIYIOLINUX
JUCIIUILIAH:
No HauMeHoBaH#Me TUCIIUIUIMHBI (MOJTYJIS)
1 Teopust aBTOMaTH4YECKOTO YIPaBICHUS
2 PobGoToTexHUYECKHE CUCTEMBI
3 MopenupoBaHHe CUCTEM YIPABICHUS
4 ABTOMaTH3WPOBAHHBIN JICKTPOIIPHBO,T
5 [TpoekTupoBaHme CUCTEM YIIPABICHUS

3. OFBEM JUCIIUIIJINHbI

OO61mast Tpy10eMKOCTh TUCIIMILTNHBI COCTABIISIET 6 3a4. equawmil, 216 yacos.

Bun yuebHoit paboTbl Bcero Cemectp
4acoB Ne 4
OO0miast TpyA0€MKOCTh TUCIMIUIUHBI, Yac 216 216
KonrakTHas pa6ora (ayAMTOpHbBIE 3aHATHS), B T.4.: 85 85
JICKIIUU 34 34
J1a00paTOPHBIC 17 17
MIPAKTHYECKHE 34 34
CamocrosiTe/ibHasi pa0oTa CTYAeHTOB, B TOM YHCJIe: 131 131
KypcoBoii npoekt - -
Kypcosast pabora 36 36
PacuetHo-Tpaduyeckoe 3aganus - -
WMHauBuyallbHOE TOMAIIHEE 3aaHUE - -
pyaue 8udvl camocmosmenvrol pabomoi 95 95
CamocrosiTenpHas paboTa Py MOATOTOBKE K 9K3aMEHY 36 36
CamocrosiTenbHast paboTa Ipy MOAr0TOBKE K Ja0OPATOPHBIM 17 17
3aHATUSAM
CamocTrodarenbHas padoTa IpH MOATOTOBKE K MPAKTUYECKUM 25 25
3aHATUSM
CamocrositenpHast pabota Ha 1 yac Jiekiui 17 17
dopma NpoMeKyTouHas aTTeCTalus
(3aueT, SK3aMEeH) IK3aMeH IK3aMeH




4. COAEP KAHUE JUCIIUITJIMHBI
4.1 HamMeHOBaHuUE TeM, UX COepP:KaHue U 00beM

Kvypc?2 Cemectp 4

/o

HaunmenoBanue pasnena
(kpaTkoe coliepKaHue)

O0BeM HA TEMAaTHYECKUNA
paszzen 1o BuaaM yuyeOHon

Harpy3Ku, 4ac

Jlexun

IIpakTrueckue
JlaboparopHsie

3aHATUA
3aHATUA

CaMocTosTenbpHas

paborta

Oﬁmne CBEICHHUSA 0 CUCTEMAX ABTOMATHYCCKOI'0 YIIPABJCHUSA

Hcropust pa3BUTHS TEOPUU aBTOMATUYECKOTO YIIPABIICHHUS.
[Tonsstue 00 OOBEKTE YNpPaBICHHS, YIPABISIONIEM
ycTpolicTBe M Bugax  BosaeidctBus.  IIpumepsl
YIPaBIAEMBIX OOBEKTOB W CHUCTEM aBTOMAaTHYECKOTO
ynpaeneHus. Knaccudukanus cucTteM aBTOMAaTHUYECKOTO
yrpasieHus. [loHsATHe 0 KITacCHPUKAIIMOHHBIX MPHU3HAKAX.
Knaccudukanus cucreM yopaBleHUS 1O XapakTepy
BHYTPEHHUX  JMHAMHUYECKHMX  IPOLECCOB U  BUIY
YpaBHEHUH, OMNMUCHIBAIOUIMX JIWUHAMHYECKHE MPOLECCHI.
[IpyHIMIIBI ~ TIOCTPOEHUS  CUCTEM  aBTOMAaTHYECKOTO
YIpaBJICHHUS.

2

2

Buabl MaTeMaTHYeCKHX MOAeJei 00bEKTOB U CHCTEM yup

aBJICHUSA

[TonaTne o0  MozmedsIX  CHCTEM  aBTOMAaTHYECKOTro
yrnpasienus. Bunel Mmozneneil. Maremarnueckue MOJAEIN B
001acTH  JEHCTBUTEIILHOTO IEPEMEHHOI0: YpaBHEHMS
JIBUXKEHUS, (OpMbI UX TpEACTaBleHUs (KJlaccuyeckas,
¢opma Komm, BekTOpHO-MaTpuuHas). Mojenu cucreMm B
00JacTl KOMIUIEKCHOTO TIEPEMEHHOr0: a) npeo0pa3oBaHue
Jlanmaca u ero cBoiicTBa, 0) mepenatouyHast QyHKIUS, B)
BEKTOPHO-MAaTpHyHas  mepedarouyHas  (QyHKOUsS, T)
yacToTHas (opMa MOJEIU CUCTEMBbI. THUIOBbIE BXOJHbBIE
Bo3aeiicTBus. llepexomHas W MMITyJIbCHas IepeXoAHast
(BecoBasi) BpPEMEHHBIC XapAaKTEPUCTHKHA CHUCTEM M HX
IIOKa3aTeNny KayecTBa. YaCTOTHBIE XapaKTEPUCTUKU CUCTEM
00BEKTOB M CUCTEM YITPaBJICHHUS

4

3HeMeHTaprIe AHHAMHAYECCKHEC 3BCHbA U UX XA

AKTCPUCTUKH

BpeMeHHI)IG N 9aCTOTHBIC TUHAMHNYCCKUEC XapaKTCPHUCTUKU
DIIEMEHTAPHBIX JAMHAMUYECKUX 3BEHHEB, OIHMCHIBAEMBIX
muddepeHIIMaTbHBIME  YPAaBHEHUSIMUA HE BBIIIE BTOPOTO
nopsinka  (ycunutenbHoe — (O€3bIHEPIIMOHHOE)  3BEHO;
WHTETPHUPYIOIIEe 3BEHO; uaeanbHoe auddepeHmmpyromiee
3BEHO; (opcupyloliee 38eH0 1-ro mopsiaka; HHEPLUOHHOE
(amepuoamveckoe) 3BeHO; (opcupyromee 3BEHO 2-TO
MOpsIIKa; KojeOaTeNbHOE 3BEHO; 3BEHO C 3aIa3/IbIBAHUEM )

10

4 11

19

CTpyKTYypHbI€e cXeMbl 00bEKTOB H CHCTEM YNIPaBJIEHUS

HCpCI[ElTO‘IHLIC (I)yHKI_II/II/I nocCiacaA0BaTCIbHOTIO,
napaujiCJIbHOI0O M BCTPCUHO-MAPATIIICIBHOI0 COCAUHCHUA
9JICMCHTOB B CHUCTEMEC. HpaBI/IJIa HpeO6p330BaHI/ISI

4

6 2




CTPYKTYPHBIX CXEM. [lepenaTounsie byHKIIIN
Pa30MKHYTBIX M 3aMKHYTBIX CHCTEM aBTOMATHYECKOTO
yIpaBIeHUSI. YacroTHbie XapaKTEPUCTUKU
MOCJICIOBATEILHOTO W MapaJUIeIbHOTO  COCAMHEHUI
3BEHbEB. BekTtopHO-MaTpuuHble  MOJENU CUCTEM
yIpaBICHUSI.

5. MaTteMaTH4ecKHe MOJAeJIH 00LEKTOB U DJIEMEHTOB ABTOMATHKH
Marematnueckue  MoAend  OOBEKTOB  ympaBieHus, | 6 3
JNEKTPOMEXaHUYECKUX  JJIEMEHTOB  aBTOMATUKH B
KJIacCU4ecKoil popme u B hopMe mepenaTouHbIX (PyHKIHIA
U CTPYKTYPHBIX CXEM.

6. MaTtemaTu4ecKue MOIeJTH HeJINHEHHBIX 3JIEMEHTOB CHCTEM
OO6mue CBOICTBa CTaTHYECKUX XapaKTEePUCTHK | 2 8 4 11
HEJIMHENHBIX 3JIEMEHTOB. Turnossie CTaTUYECKHUE
XapaKTEPUCTUKU HEJIMHEHHBIX 3JIEMEHTOB.

7. IloHsiTHE 0 KOHEYHO-PA3HOCTHBIX YPABHEHUSIX U MEPEIATOUYHBIX (PYHKIMAX

JUCKPETHBIX CHCTEM

KoneuHo-pa3HOCTHBIE  ypaBHEHHUA, Z-TipeoOpazoBaHue. | 6 10 11
[lepenaTtounsie  QyHKIHH JTUCKPETHBIX ~ CHUCTEM.

[{udpoBble MosenH TMHAMUYECKHUX MpoiieccoB. Lludpossie

MOJICJIN JIEMEHTAPHBIX JUHAMHUYECKUX 3BCHBECB.

BCET'O 34 34 17 59
Ilpumeuanue: 8 KOIOHKY «camMocmoamenvHas pabomay 6x00sam noo020moeKa K 1eKYUOHHBIM,

NPAKMUYecKuUM, 1a00pamopHbIM 3AHAMUAM.

4.2. ConepkaHue NMPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHIA

Ne HanmenoBanue Tema npakTudeckoro (CEMUHaPCKOIo) K-Bo K-Bo
n/n | paszena JUCLMILIMHbI 3aHATUSA 4acoB 4acoB
CPC
cemectp Ned
1 | O6uwme cBeneHus o [IpyHIMIIBI TOCTPOEHUS CUCTEM 2 2
cucTemMax ABTOMATHYECKOTO yIPABIICHHUS.
aBTOMAaTHYECKOTO DyHKIIMOHAIBHO-HEO0X0IUMBIE HJIEMEHTBI
yIIpaBJICHUS CHCTEM M (DYHKIIMOHAIbHBIE CXEMBI CHCTEM.
2 | Bunel maTremMaTuueckux | MaTeMaTHUeCKHE MOJENIU 3JIEMEHTOB U 4 3
MoJieNieil 00bEKTOB H CHCTEM aBTOMATHYECKOTO  YIPABJICHUS.
CHCTEM YIpPaBICHUS Knaccudukanus MoJIeIel.
MareMarnueckuii  anmapar — ONMCaHUsA
MOJIETEHN.
3 | DnemeHTapHbIE Junamuueckue XapaKTePUCTUKU 4 3
JUHAMUYECKHE 3BEHbS U | 3IeMeHTOB M cucteM. CmocoObl  HMX
UX XapaKTePUCTHKH noiydeHus. MiumocTpanuss Ha TmpuMepax
JIEMEHTAPHBIX JTUHAMUYECKHUX 3BEHbEB.
4 | CTpyKTYpHBIE CXEMBI Coenunenne AJIEMEHTAPHBIX 6 3
00BEKTOB U CUCTEM JTMHAMUYECKUX 3BEHBEB. IIpaBuna
yIIpaBJICHUS npeoOpa3oBaHUsl  CTPYKTYPHBIX  CXEM.
IIpaBuna MOCTPOCHHUS YaCTOTHBIX
XapaKTEPUCTHK npu Pa3IMIHBIX
COEJIMHEHUSIX 3BEHBEB.
5 | Maremaruyeckue TunoBele HETMHEWHBIE XapPAKTEPUCTHUKHU. 2 2
MOJIENTN HETMHEWHBIX Wx MmaTeMaTH4ecKue MOJEIIH.
JJIEMEHTOB CHCTEM
6 MaremaTtuueckue OKBUBAJICHTHbII KOMIIJIEKCHBIN 6 4




MOJIENIU HEJIMHEHNHEIX
JJIEMEHTOB CUCTEM

Kod(ppuIMeHT nepeaadn HeJITMHEHHOTO
3BeHa. [lonmyuenue ko3 UIEHTOB
TapMOHUYECKOH JTMHEeapU3aIiu 15
Pa3IMYHBIX THUIIOB HEMTMHEHHBIX
CTaTUYECKUX XaPaKTEPUCTHK.

7 [ToHsTHE O KOHEYHO- MaremaTuyeckue MOJENU JUCKPETHOTO 6 4
Pa3HOCTHBIX 3JIEMEHTa U IU(POBON CUCTEMBI
YPaBHEHHSX H yrpaBiieHUs. MeTOAbI MOTydeHus
nepeaTOuHbIX penIeTYaThIX NepeXoTHbIX GYHKIMN 1O Z-
(GYHKUIMSAX TUCKPETHBIX | MEepelaTOYHON (QYHKIUH.
CHCTEM
8 | [lonsTHe 0 KOHEYHO- ITocTpoeHre KOMILIEKCHBIX YaCTOTHBIX 4 4
Pa3HOCTHBIX XapaKTEPUCTHK JUCKPETHON CHCTEMBI.
YPaBHEHHSX H
nepeaTOuHbIX
(GYHKIUAX TUCKPETHBIX
CHCTEM
UTOIO: 34 25
BCEIO: 34 25
4.3. Conep:xanue J1a00paTOPHbIX 3aHATHIA
Ne HaunmenoBanue Tema 1abopaToOpHOTO 3aHATHS K-Bo K-Bo
n/n | paszena JUCIHILIHHBI 9acoB 4acoB
CPC
cemectp No 4
1 | DnemenTapHbIe M3yyeHne aHaIOroBOTO BHIYHCIUTEIHHOTO 2 2
IUHAMHAYECKHE 3BeHbI U | koMIuiekca ABK-6.
UX XapaKTePUCTUKU
2 | DaeMeHTapHbIC HccnenoBanue AMHAMUYECKUX 2 2
JTMHAMHYECKHE 3B€HbS M | XapaKTEPUCTHK DJICMEHTAPHBIX 3BEHHEB
UX XapaKTEepUCTUKU nepBoro nopsaka Ha ABK-6
3 | DnemeHTapHbIe W3yuenue nakera NpuKIaJHBIX IPOrpamMm 2 2
JMHaMu4Yeckue 3BeHbs U | Matlab u ero npunoxenust Simulink
UX XapaKTePUCTUKH
4 | DnemeHTapHbBIC UccnenoBanue cTaTUYECKUX U 2 2
JUHAMUYECKHE 3BEHbS M | JMHAMUYECKHUX XapaKTEePUCTHK
UX XapaKTePUCTHKH AJIEMEHTAPHBIX 3BEHBEB IEPBOTO U
BTOPOTO MOPSAKA C UCTIOJIb30BaHUEM
nakeTa MpUKJIaAHbIX mporpamm Matlab u
ero npuiaoxerus Simulink
5 | DnemeHTapHbIe HccnenoBanue BIUsHUS 00paTHOM CBA3H 3 3
JTMHAMAYECKHE 3BEHBS M | HA TUHAMHYECKHE CBOMCTBA 3JIEMEHTaPHBIX
UX XapaKTePUCTUKH JTMHAMUYeCKUX 3BeHbeB Ha ABK-6 u
nakeTa MpUKJIaAHbIX mporpamm Matlab u
ero npunokerust Simulink
6 | CTpyKTypHBIE CXEMBI MopenupoBaHre TUTIOBBIX HETUHEHHOCTEH 2 2
00BEKTOB U CUCTEM Ha ABK-6 u ¢ ucrionb30BaHeM makeTa
yIIpaBJICHUS npuKiIaaHbIX mporpamm Matlab u ero
npuitoxkerus Simulink
7 | Maremaruyeckue N3yueHne nmakeTa NpUKIAIHBIX IPOrPaMM 4 4
MOJEIN HEINHENHBIX Matlab u ero npunoxenus Simulink
JJIEMEHTOB CHCTEM
HUTOTI'O: 17 17
BCETO: 17 17




5. ®OHJI OHEHOYHbBIX CPEJICTB J1JIsA ITPOBEJAEHUSA TEKYLIEI'O
KOHTPOJISI YCOEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTALIUA
110 UTOI'AM OCBOEHMA JTUCHUII/INHbI

5.1. IlepeyeHb KOHTPOJIbHBIX BONMPOCOB (TUIOBBIX 3aaHHU)
HaumenoBanue CopepxaHue BOIIPOCOB (TUIIOBBIX 3aJJaHHI)
Ne paszena TUCIUILIMHBI
1/

1 OO0uue cBegenus o 1. llepeuncnure  3amauv,  peulaeMble B JHUCIUILIUHE
cucTreMax «MareMaTH4ecKue OCHOBBI TEOPUM yIpaBieHus». PazbsicHure
aBTOMATHYECKOI0 UX COJIep)KaHHE.
ynpasJieHusI 2. Jlaiite ompeneneHue OObEKTa YIPABIEHUS, YHPABISAIOIIErO

YCTPOMCTBA, BO3MYLIAOIIETO BO3ACHCTBUS.

3. Ilepeuucnure MIPU3HAKU KJ1accupuKaluu CUCTEM
yIIpaBIICHHUSL.

4. Knaccudpukanus CUCTeM IO XapakTepy BHYTPEHHUX
JMHAMUYECKHUX TPOIECCOB U BHUY ypPaBHEHHH, OTMHCHIBAIOIINX
JTUHAMHYECKHUE MPOLIECCHI.

5. Knaccugukanus cucreM no TOYHOCTH OTPaOOTKH BXOJHOTO
CTYIIEHYAaTOT0 BO3ACHCTBHUSI.

6. Knaccupukamuss cucreM 10 00beMy HHGPOPMAIUMH |
XapakTepy H3MEHEHUs TpeOdyeMOoro 3HAYEHHUS PEryIUpyeMbIX
KOOp/AWHAT.

7. Ilo kakoMy NPUHIUIY CTPOUTCS ABTOMATUYECKas CHCTEMa
ylOpaBieHUs, U  Kakue  (yHKIUOHAJIbHBIE  DJIEMEHTHI
HEOOXOAUMBI IJIs1 €€ TOCTPOCHHS?

8. Kakue Buabpl 0OpaTHBIX CBA3CH HCHOJB3YIOTCS B CHCTEME
yIIpaBIICHUS ?

9. Kakas cucrema HA3bIBACTCS CUCTEMO
ABTOMATH3MPOBAHHOTO YIIPABJICHUSI.

10. Kaxk Ha3bpIBaeTcsl yacTHas 3ajiaya yrnpaBJIeHUs, COCTOSIIAs B
OTpabOTKEe 3aJarolero BO3JCHCTBUA 0Oe3 BbIOOpa XapakTepa
3TOTO BO3/AEHCTBUSA?

11. Kak Ha3pIBaeTcs CHCTEMa, 33/1al01Iee BO3ACHCTBIE KOTOPOM
SBJISIETCS IPOU3BOJIBHON (DyHKIIMEH BpeMeHH?

2 Buabl matematndeckux | 1. Yto Takoe maremaruyeckas Mojenb OOBEKTa MM CHCTEMBI
MojieJieil 00beKTOB 1 yrpaBieHus?

CHCTEM yIpaBJIeHUs 2. JlaiiTe onpeneneHue aJeKBaTHOCTH MaTeMaTHYeCKONH MOJIeNH
pEabHOM CUCTEME.
3. Kakue ¢opmbl MaTeMaTHYeCKMX MoJeNel HCHOIb3YIOTCS B
TEOPHH aBTOMATHUECKOTO YIPABICHUS?
4. Yem onpenensarcs BbIOOpP TOM uiu HHON (GOpMbI MOETU?
5. IlpuBeaurte MaremMaTUyeCcKre BbIPAXKEHUS, COOTBETCTBYIOIINE
paznmuuHbIM OpMaM MOJIEIH.
6. Ilepeuncnute BUJIBI TUTIOBBIX BXOAHBIX BO3/1EHCTBHA.
7. Kak  Ha3pIBaeTcsl  THUIOBOE  BO3JECHCTBHE, HMEIOIIEE
nzobpaxxenue o Jlamnacy 1/s?
8. Kak Ha3wIBaeTcs peakiiis Ha TUTIOBOE Bo3eicTre 1(t)?
9. Kak Ha3bIBaeTCs peakiiys Ha THIIOBoe BozzeiicTeue O (t) ?
10. MHaiite ompeneiieHne epeaTOIHON (HYHKITUH.
11. Yo sBIs€TCS OPUTHHAIIOM TepeIaTOYHON PYHKIUU?
12. Maiite onpeneiieHue CTPyKTYPHOU MOJICIH.




13. Kakue nuHamMHYecKHEe XapaKTEPUCTUKH MPUMEHSIOTCS IJIs
OIIMCAHMS CBOMCTB CUCTEM HJIM 3BEHHECB?

14. Tlepeuucnaute BpeMEHHBIC TUHAMHUUYECKHE XapPaKTEPUCTUKH
CHUCTEM YIpaBJCHUS, KAKMUMH I[IOKa3aTeJSIMH KadyecTBa OHH
XapaKTepU3yrTCs?

15. Yo Takoe ¢pyHaaMeHTalbHAs MaTpHLa’?

16. Jlaiite onpeneneHrue KOMIJIEKCHOW YaCTOTHON CUCTEMBI.

17. [Haiite onpeneneane AUX A(w).

18. Jlaiite onpenenenue OYX.

19. Yto Takoe AaMIUIMTYIHO-YaCTOTHAsi  XapaKTEPUCTHKA
CUCTEMBI?

20. Kak onpenenuts no kpuoit KUX 3HaueHne aMIumaTyasl U
(ha3bl XapaKTepUCTHKU BBIXOJHOTO CUTHANA Jii KOHKPETHOM
Y4acTOThI?

21. Kaxk onpenenuTs N0JI0Cy MPOMYCKaHUs CUCTEMBI?

22. Naiite onpeneneHue Ha304acTOTHONW XapaKTEPUCTUKH.

23. Kak MOJTYYUTh JorapuMuIecKue YaCTOTHBIC
XapaKTepUCTUKU?

24. Yro HaszbiBaeTcs nekanoit Ha JIAUX?

DJleMeHTapHbIe
AMHAMHYECKHe 3BEHbS H
UX XapaKTepUCTUKH

1. Yro Takoe 31neMeHTapHOE IUHAMHUYECKOE 3BEHO?

2. Ilepeuncnure BUBI 3J€MEHTApHBIX 3BEHBEB M 3aMUIINTE MX
nepeaTouHble QyHKIUU.

3. IlpuBeaure BpeMEHHbIE M YAaCTOTHBIE XapaKTEPUCTUKU
3BEHbEB (PA300TCTAIOLIETO TUIIA IEPBOrO MOPSIKA.

4. IlpuBeaute BpEMEHHbIE W YACTOTHBIE XapaKTEPUCTHKH
3BEHbEB (Da300IEPEXKAIOLIETO TUIIA IIEPBOIO MOPSIIKA.

5. N3zo0pasure YaCTOTHBIE XapaKTePUCTUKU 3BEHbEB
(ha300TCTAOIETO THIIA BTOPOTO MOPSAIKA.

6. N3o0pa3ure YaCTOTHBIE XapaKTePUCTUKU 3BEHbEB
(azoomnepexaroIero TUIIa BTOPOTo MOPsAKa.

7. Ilokaxkute OTIMYMS B NEPEXOAHBIX XapaKTEPUCTHKAX JUIS
(azooTcTarolero 3BeHa BTOPOrO MOPSAKAa HPHU  Pa3InYHBIX
TUIIAX KOPHEW XapaKTEpUCTUYECKOIO ypaBHEHUS.

8. Kax Ha3pIBaeTCcs 3BEHO C IepenaToyHoi (yHKIMed Buaa

1
W (s) = ?
(s) 2s+1
9. Kak Ha3pIBaeTcsi 3BEHO € TMepenaToyHoi (yHKIMEH BHIa
1
W(s)=—72
©) 252 +1

10. Kak Ha3bIBaeTCsS 3BEHO, Y KOTOPOTO CKOPOCTh M3MEHEHUS
BBIXOJHOW BETMUYMHBI IPOMIOPIIMOHAIbHA BXOJHOW BeTUYHHE?
11. Kakoe 3BE€HO Ha BCEX YaCTOTax CO3JacT OTCTABaHHE
BBIXOJIHOTO CUTHAJIa OTHOCUTEIHHO BXOIHOTO 1o ¢aze Ha -90°?
12. YV kakoro 3BeHa, BBIXOJHAs BEJIMYMHA B KaXKJbIi MOMEHT
BpPEMEHH MPOMOPIMOHATBHA BXOHOMN BeUYNHE?

13. ¥ xakoro 3BeHa peakius Ha CKayoK SBJISETCS
AKCIIOHEHIMANBHOU (pyHKIIMEH BpeMeHn?

14. Kak Ha3bIBaeTCsl 3HaU€HUE BPEMEHH, OTCEKAeMO€e Ha JIMHUU
YCTAaHOBUBIIETOCS 3HAYEHHUS KacaTelbHOW K TIEPEeXOHOU
XapaKTEPUCTUKE HWHEPIMOHHOTO 3BEHA, BOCCTAHOBJICHHOW W3
Hayaja KOOpAUHAT?

15. Yto mpencraBnsier cobort ADUX nmuddepeniupyromero
3BcHA?




16. Yro mpexncrasisier codoit AOYX nHTErpUpyromero 38eHa’?
17. Kak Ha3pIBaeTCs 3BEHO C KOMILIEKCHBIM KO3(PPHUIIUECHTOM

nepenaun W (jo) = —jh?
@

18. Kak naszbiBaercss 3BeHO, JIAUX KoTOpOro mnpencraBiser
co00l OJMHOYHYIO aCUMIOTOTY ¢ HakiIoHOM +20 nb/nex?
19. Kak naszweiBaercs 3BeHO, JIAUX KoTOpOro mnpencraBiser
co00H OJJMHOYHYIO aCUMITOTY C HakJIoHOM -20 nb/nex?
20. Ilpu xakoM ycioBuM 3BeHO a,Y"+a,y + Y =KX sBisgercs

KOJIeOATEeIbHBIM 3BEHOM?
21. Tlpu xakoM ycloBUH 3BeHO &,Y" +a,y +Y =KX sBisercs

KOHCEpBaTHUBHBIM 3BEHOM?

CTpyKTYypHBIE CXeMbI
00bEKTOB U CHCTEM
ylpaBJieHUS

1. Kakune COEIMHEHHUS 3BEHLEB HAa3bIBAIOTCS
MOCJIeI0BaTEIbHBIMH ?

2. Kakue coeqrHeHUs 3B€HBEB HA3BIBAIOTCS MApAJICIbHBIMU?
3. Kaxk OIPEAECIUTD HepenaToYHbIe byHKIIN

MOCJIEI0BATEIBHOTO U NapAJIJIEIbHOTO COEIUHEHUS 3BEHbEB?

4. Uznoxure wmeroauky mnoctpoenuss KUX mnapamiensHOro
COE/IMHEHMSI 3BCHbBEB.

5. Uznoxure meronuky nocrpoenus KUX nocienoBareiabHOro
COE/IMHEHM S 3BCHbBEB.

6. U3noxure wmeroauky mnoctpoenns JIAUX wu JIOUX
MIOCJIeI0BATEIBbHOTO COEIMHEHHS 3BEHBEB.

7. Ecnu BXOAHOW U BBIXOJHOW TapMOHMYECKHE CHUTHAJIbI
JUHEWHOM CHCTEMBI paBHBI cooTBeTcTBeHHO X(1)=Sin(t+90°) u
y(t)=2sin(t-90°), To yemy paBHbI 3HaueHus AUX u GUX?

8. Eciu Re(w)=-5, a Im(w) =0, T0 yemy paBHbl AUX u
®YX cucrembl?

9. lloctpouts JIAUX u JIOUX cucreMbl ¢ TepenaTOYHOM

y 10
ymKIeH W (s) = (s+1)(2s+1)(10s+1)

10. Yemy paBHa wuactota cpe3a JIAUX cucremsl c

1
nepenatounoi ¢pynkuen W (s) = 2 ?
S+

11. Yemy paBHa uacrota comnpsikenus JIAUX cucremsl c

. . 1
nepenarounoi pynkunedn W(s) = ———7?
s°+2s
12.  Yemy paBHa DKBUBAICHTHAs TIepenaToOYHass (QYHKIUSI
COEIMHEHUS

W)

> W, >

A

w.@)

13.  JIuddepennmanpHoe ypaBHEHHE CHCTEMBI HMEET BHJT

’
X"+6x'+3x=5f +2f +4g. 3mecs f(t) - 3amaromee
BO3JICHCTBHE, g(t) - BO3MywHiamomee BosjaencTeue. Kakum




BBIpQKEHUEM OIPEICIIACTCS TepeaaTouHast (GYHKIUS CHCTEMBI
IO 3a/1af0IIEMY BO3JICHCTBHIO f(t) ?

14, Umeem 3aMKHYTYIO CHCTEMY C  OTpHUIATEIHHOU
. . 34p+1
eIMHUYHOM  oOpaTHOH  cBsizpro. W ( p) = #
3p°+6p+1
nepenatouHass (QyHKOHS pa3OMKHYTOW cucTeMbl. Kakum

BBIpKEHUEM OIpeiesieTcs nepeaarounas GyHKIUs 3aMKHYTOM

CHCTEMBI 110 33JIaI0LIEMy BO3JICHCTBUIO (D( p)?

15. JIBa 3BeHa 00pa3ylOT IMOCIEIOBATEILHOE COCIUHECHHE.

A(@) n ¢@(w) - avmuurygHas u  (aszoBas dYaCTOTHBIC

XapakTepucTHku 1-ro 3BeHa. A, (w) n @,(w) - ammIMTyAHAS U

(dazoBass YACTOTHBIC XapaKTEPUCTUKU 2-TO 3BeHA. Kakoi

3aBUCUMOCTBIO onpenaensieTcss AUX Bcero coequHeHus?

16. Ilepenarounas (hyHKIHS JUHEHHON CHCTEMBI UMEET BUJ

W(p)= 10(0,2p +1)
03p*+11p+1

KaKuX 3JICMCHTAPHLIX 3BCHHCB COCTOUT AaHHAas cucrema?

. U3 IIOCIC0BATCIBHOI'O COCANMHCHUA

MaremaTnueckue
MoOJeJId 00HLEKTOB U
JIEMEHTOB ABTOMATHKU

1. B uyemM COCTOMT aHaJIUTUYECKMH METOJ IOCTPOEHUS
MaTeMaTHYeCKON MOJIEIHN 00bEKTa WM 3JIEMEHTA CUCTEMBbI?

2. B 4yeM COCTOMT CTPYKTYpHBIH NOJAXOA K IOCTPOCHUIO
MaTeMaTHYECKUX MoJesiell 00BEKTOB U 3JIEMEHTOB CUCTEM?

3. Hapucyiite CTpyKTypHYIO CXeMy JBHUrareis MOCTOSHHOIO
TOKAa HE3aBUCUMOTO BO30YKICHHUS.

4. BpiBenuTe aHaJIMTUYECKH INepelaTodyHyr (yHKIHMIO Oaka ¢
AKHUJKOCTBIO.

MareMaTHn4yecKune
MOJeJId HeJIMHEeHHBIX
2JIEMEHTOB CHCTEM

1. Yro Ttakoe nuMHEapu3alus HeTMHEHHOCTEN?

2. Kakue CymiecTBYIOT THIIOBBIE HEJIWHEHHOCTH M KaKk OHHU
IPEJCTABIAIOTCS B (hopMe MaTeMaTUYeCKUX MoJienei?

3. Kakue ycnoBus MOIKHBI COONIONATHCS NPU JIMHEAPH3AINU
nyTeM pasnoxenust Bpsg Telnopa?

ITonsiTHEe 0 KOHEYHO-
Pa3HOCTHBIX
YPaBHEHUAX U
nepeaaToOYHbIX
(GyHKUMAX JTUCKPETHBIX
CHUCTEM

1. Kakoil MareMaTWyeckwii ammapar
OIMCaHMs JUCKPETHBIX CHCTEM?
2. Kak onpenenstorcsi KOHEYHBIE pPAa3HOCTH  PElIeT4aThIX
byHKIMi?
3. Kakass CBs3p MEXIy AHCKPETHBIM
Jlannaca u Z-npeoOpa3oBanuem?
4. Kak nony4yuTh Z-nepeiaTouHyro GyHKIIUIO CUCTEMBbI?
5. Tlo Qynkumm W (s) = 10

(0,55 +1)(0,65 +1)
MOJIYYUTh JUCKPETHYIO Tiepeaarounyro Gpyukius W (z) .

HCIIOJIB3YCTCA  JJIA

npeoOpa3oBaHUEM

IepeaaTOYHON

JIJis IpoBeIeHUST TEKYIIETO KOHTPOJIS W MPOMEKYTOYHOW aTTECTAllMH IO HUTOram
OCBOCHUSI TUCIUIUIMHBI, @ TAKXKE JIJIsI KOHTPOJISI CAMOCTOSTENTFHON paboThl 00y4aroIerocs
M0 OTICIILHBIM pa3JieliaM JUCIMILIMHBI pa3padoTaHbl TECThI B TPOTPAMMHOM TIAKETE
SunRav TestOffcePro- cpeactBo 1j1st KOHTPOJIS MPOBEPKU 3HAHUIA.




5.2. IlepevyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe cojiep:KaHue H 00beM

KypcoBas paboTa nmeeT cBO€H 1€/l 3aKPENUTh TEOPETUYECKUE 3HAHUS, TIOJTyUEHHbIE
IpU U3YUYEHHUH JIEKIIMOHHOTO MaTepuaia, U NMPaKTUYECKUE HaBBIKH, IPUOOPETEHHBIE B
IPOLIECCE BBINOJIHEHUs J1a0OpaTOPHBIX pabdOT M pELIEHUs 3aJad Ha MPaKTHYECKUX
3AHATHUSAX.

KypcoBast paGoTa BBINIOJIHAETCS HA OCHOBE MOJYYEHHOTO CTYIEHTAaMHU THIIOBOTO

3aJaHUsl CTPYKTYpPbl C UWHAMBUAYQJIbHBIM BapMaHTOM HOMEHKIIATyphl 3BEHbHEB,
BXOJISLINX B CTPYKTYPY, U YMCIOBBIX 3HAUCHUN NTapaMETPOB 3BEHBEB.

B kypcoBoii pabote mpenycMaTpUBaeTCs MOJYyYECHUE MNEepeNaTOUHbIX (YHKIUN
Pa30MKHYTOM M 3aMKHYTOM CHCTEM Ha OCHOBE MEpPEJaTOUYHbIX (PYHKIIUN dJIEMEHTAPHBIX
JTUHAMUYECKUX 3BEHBEB C YYETOM MOCIEIOBATEIbHOIO, MapauIeIbHOIO0 M BCTPEYHO-
napajijIeIbHOTO MX COEIMHEHHUS; MOCTPOCHUE YACTOTHBIX XapPaKTEPUCTHK OTICIbHBIX
3BeHbeB (KUX, AUX, ®UX, JIAUX u JIOUX) u coenurenus B nenom (KUX, JIAUX,
JI®OYX); nmocTpoeHUEe MaTEMAaTHUYECKON MOJIeNIM, COOTBETCTBYIOIIEH pe3yIbTUPYIOIIEH
nepeaToOyHO (PYHKIMHM, W ONpPEIeICHHE IO HEHl MoIelnn COoeAuHeHHus B (opme
MIPOCTPAHCTBA COCTOSIHUSI.

PacyeTHO-IOsICHUTENIbHASA 3alMCKa JODKHA OBITh OGopMieHa MO TpeOOBaHUSAM
ECKJl u pnomkHa coaepkaTh H3JI0XKEHHE TEOPETUYECKUX BOIPOCOB, OCHOBHBIX
MaTEeMaTHUYECKUX BBIBOJIOB, PACUETHbIE JaHHbIE, O(OPMIICHHbBIE B TAOIUIIbI U TpadUKH.
[Tpumepnsiii 00beM 25 — 30 cTpaHHIl MAIIMHOMKUCHOTO TeKcTa. bubnmorpadus gomxHa
OBITh MpUBEJIEHA B cOOTBETCTBHE ¢ TpeboBaHussMu ECK/I.

Ha Bemonaeane KP mpegycMorpeHo 36 YacoB caMOCTOSTEIBHOW pPabOTHI
CTYZCHTA.

3amanue Ha KYpCOBYIO padoTy

3amana  o0OoOmieHHass  cTpykTypHas cxema (puc.l) u  kodhdUIMEHTHI
nuddepeHIIanbHBIX YPAaBHEHHUM, OMMCBHIBAIOIMIMX 3JIEMEHTBI 3TOW CHCTEMbl. Kaxkmplii
AJIEMEHT CHUCTEMBI OMHUCHIBaeTCS B o0meM Buae AuddepeHmaibHbM ypaBHEHUEM HE
BBIILIE BTOPOTO MOPSJIKA:

d?x(t dx(t dog(t
2() ra, (t) g(t)

dt dt dt
1€ x(t) — BBIXOJHAadA, g(t) — BXOJAHaAsA BEJIMYHMHA DJIEMEHTA; a,b(i=0,1,2) — MOCTOSIHHBIC

a, +a,X(t) =b +b,9(1), (1)

K02 (D PUITUEHTHI.

3nauenue kodpduimentoB auddepeHIManbHbIX YpaBHeHU d1eMeHToB 1, 2 u 3
CUCTEMBI BbIOMpatoTcs u3 Tadi. 1 mo npeanocienneit nudpe mudpa 3aueTHON KHUKKH,
a k03¢ (dULMEHTH YpaBHEHUM 371eMeHTOB 4-7 u3 Tabi. 2 no nocnenHen uudpe mudpa
3a4€THOW KHIKKU CTYJCHTA.



1 2 4 5 6
74
Puc. 1. O60061meHHas CTpyKTypHasi CXeMa CHCTEMBbI
Tabauya 1
Ne 1 amemMeHT 2 ameMeHT 3 amemenT
IIpen-gg b=0 a;=0 a;=0
mEbpa
3a9eTHOH sz dj fr 155 aj dyg 15 55 aj g 15 E?g
EHIDEEH
0 0 0,05 1|55 2 1 0.4 0 2 1 0 1
1 0,16 | 4,08 2| 10 0 1 0 2 0 15| 1.5 0
2 0 0,086 | 2 | 15 | 025 1 0 1 0 0 0 0
3 0 0,028 | 1 4 0 1,5 0 2,25 1 0 0 1,5
4 0 0.075 3 12 6 2 0.4 2 0 0 0 0
5 ] 0022 1| 6, 1 1 ] 1 1 1 0,2 ]
] 0,05 2,52 1 2 0 1.5 3.0 0 ] 0.5 0 4
7 0 0,034 | 3 | 75 0 ] 0 0 0,25 2 0 2
8 0 0016 | 1 | 35 2 ] 0 ] ] 1 0 1
9 0 0,03 2| 10 0 0 0 0 1 1 1,16 1
Tabauya 2
Na - -
4 ameneHT 3 ameneHT 6 ameneHT [ 2JIeMEHT
JIEMEHTA
Ilocaeasas 2= j: - b,=0 by=a:=0 a;= a,=0
madipa &«
TaUeTHOH
EERELHEH dg By a3 a; | dg By ay | ag | B | @z | B bo
] 0.1 12 | 0.75 3 0 0.3 ] 04 | 10 2 4 ]
1 0.2 25 12| 4 04 1 12 | 4 1.6
2 0.2 g0 1 0 1 2 0 7 1 1] 0.1
3 05 | 100 | 0.2 2 0 04 ] 0.5 1 3103 ]
4 03 | 48 ] 1 5 1,25 4 0 10 1 ] 0.1
5 05 | 125 0 05 (0 1 1 ] 44 | 3 ] 0.6
4] 0.1 10 0.2 2 ] 3 ] 1 1 2 1.2 ]
7 0.5 70 ] 0.3 1 02 | 02 ] 3 2 ] 1
2 0,2 32 0 1 ] 0,5 | 0.3 ] 4 1 ] 025
o 0.1 19 (075 (130 | 013 ] 1 20 1 1 ]




TpeOyercs:

1. 3amucate uddepeHIMaTbHbIE YpaBHEHUS 3JIEMEHTOB cucTeMbl. Haiitu
nepenaToyHble QYHKIUHU 3TUX 3JIEMEHTOB U UX CTPYKTYPHYIO CXEMY.

2. IlomyuuTh CTPYKTYpHO-AMHAMHYECKYIO CXeMy cHCTeMbl. OmnpeneiauTb
nepenaTouHble QYHKIUU Pa30MKHYTOM U 3aMKHYTOW CHCTEMBI.

3. 3anucate aAuddepeHnraibHoe ypaBHEHNUE 3aMKHYTOW CUCTEMBI.

4. ITocTpOUTh KOMIUIEKCHBIE YACTOTHBIE XaPAKTEPUCTUKH 3JIEMEHTAPHBIX 3BEHbHEB,
BXOJAIINX B CUCTEMY.

5. IlocTpouTh aMIUIUTYIHBIE U (Da30BbIE YACTOTHBIE XapaKTEPUCTUKU 3BEHBEB.

6. IToctpouts KUX pa3oMKHYTOW CUCTEMBI.

7. Ioctpouts JIAUX u JIOUYX pa3oMKHYTOW CUCTEMBI.

8. Haiitu wacrory cpesa.

9. IlocTpouTh MOJIENH COEIMHEHHUS 110 €r0 Pa30MKHYTOM MEpEeNaTOYHON (HYyHKUIUU
W(S), COOTBETCTBYIONIYIO BEKTOPHO-MATPUIHOMY TPEACTABICHUIO COCTMHCHUSI.

10. HaiiTn MaTpuIel COCTOSTHUS, YIIpaBlIeHus, n3Meperus u nepexonos (A,B,C,D)
Y 3aIMCaTh YPAaBHEHUS COCTOSIHUS U BBIXOJA.

5.3. IlepeyeHb HHAMBUAYAJIbHBIX JTOMANIHUX 3aaHU,
pacdyeTHO-rpaguUeCKHX 3aJaHUM

Brimonnenue WHIWBUAYAJIbHBIX AJOMAIITHHUX 3aHaHHﬁ n pacquHo-rpa(queCKnx
3aIIaHHﬁ HC IIPCAYCMOTPCHO y‘lC6HBIM INTaHOM JHUCIUIIIINHEIL.

5.4. IlepeyeHb KOHTPOJIbHBIX PadoT

BrllonHeHHe KOHTPOJIBHBIX pabdOT HE MPEeayCMOTPEHO YYEOHBIM IUIAHOM
JTVCHUATUIVHBI.

6. OCHOBHASA U JOINIOJTHUTEJIBHAS IUTEPATYPA
6.1. IlepeyeHb OCHOBHOI JIMTEPATYPHI
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DJNEeKTPOH. TeKCTOBbIe naH. — benropoxa: M3n-so BI'TY um. B. I'. Illyxosa, 2015. —
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ABTOMATHUYECKOTO YIpaBleHUs [DIEKTpOHHBIH pecypc] : yueb. mocobume / B. T.
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7. Ilepsozsancxkuu, A. A. Kypc Teopun aBTOMATHYECKOrO YIPABJICHUA
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2015. - 624 c. : un. - (YueOnuku 1y By30B. CriennansHas nureparypa). - ISBN 978-5-
8114-0995-2. Pexxum moctyna: http://e.lanbook.com/books/element.php?pll_id=68460
8. Owenkos, A. 0. Cucrema aBTOMaTUYECKOTO YIPABIECHUS: TEOPHS,
npuMeHenue, Mmoaeiaupopanue B MATLAB [DnektpoHHbIi pecype] : yued. mocodue /
A. FO. OmenkoB. - Mocksa: Jlaup, 2013. - 208 c. - (YueOHUKM aJi1 BY3O0B.
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http://e.lanbook.com/books/element.php?pll_id=68463
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Bo C.-Tletep6. yH-Ta, 2006. — 233 c.

6.Boctpukona, A. C. Teopusi aBTOMaTHYECKOTO peryupoBanus: yueb. mocooue /
A. C. Boctpukosa, I'. A. ®@paniry3oBa. — 2-e u3f., crep. — M.: Beicur. mik., 2006. — 365
C.


http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D0%BE%D0%B2%D0%B0%D0%BB%D0%BE%D0%B2,%20%D0%91.%20%D0%98.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=ELRES&P21DBN=ELRES&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D1%83%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%92.%20%D0%93.
https://elib.bstu.ru/Reader/Book/2014082812561127900000655899
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LAN&P21DBN=LAN&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B5%D1%80%D0%B2%D0%BE%D0%B7%D0%B2%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%90%D1%80%D0%BA%D0%B0%D0%B4%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_id=68460
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=LAN&P21DBN=LAN&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9E%D1%89%D0%B5%D0%BF%D0%BA%D0%BE%D0%B2,%20%D0%90.%20%D0%AE.
http://e.lanbook.com/books/element.php?pl1_id=68463

7/.Kopuees, H. B. Teopusi aBTOMaTu4yecKoro ynpaBjieHHUs] C IPAKTUKYMOM : yueO.
nocobue / H. B. Kopnees, 0. C. Kycrapes, 0. S. Moprosckuii. — M.: U3narenbckuii
ueHtp "Axanemuda", 2008. — 219 c.

8.11es3nep, JI. JI. TlpakTukyM™m Mo T€OpUU aBTOMATUYECKOIO YIpaBiIeHUs: yueOHOe
noco6ue / JI. [1. IleB3nep. — M.: Beicmas mkosna, 2006. — 590 c.

9. KonoBanos, b. 1. Teopust aBTOMaTH4eCKOro ympaBieHUs [DIEKTPOHHBIN
pecypc] / b. U. Konoranos, }0. M. Jlebenes. - Mocksa: Jlans, 2010. - ISBN 978-5-
8114-1034-7. Pexxum nocryna:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=538

10. Py6anoB, B.I'. Teopuss aBTOMaTH4eCKOro ympaBjieHUs (MaTeMaTHYCCKUE
MOJICJIM, aHAJIU3 M CHUHTE3 JIMHEHHBIX cHUCTeM): yueOHoe mocobue/ B.I'. PybaHoB. —
benropon: BI'TY um. B.I'. lllyxosa, Y.1. — 2005. — 198 c.

11. JIvHEHbIEC U HEIMHEWHBIE CUCTEMbI aBTOMATUYECKOTO YIIPABJIECHHUS: METOI.

yKa3aHHs K BBINOJHEHHIO Ja0. paboT nmo muctuiuimHe " Teopus aBTomar. ymp." mis
CTYJIEHTOB HampasieHus OakanaBpuara 27.03.04 — Ymp. B TexH. cucremax, 15.03.04 —
ABTOMaTH3alMsl TEXHOJA. mpoueccoB u mp-B, 15.03.06 — MexaTpoHuka u
pob6otorexnuka / BI'TY um. B. I'. lllyxoBa, kad. TexH. kubepHetuku ; coct. B. T
Py6anos, B. A. [Topxano, E. M. Tlapamyk, 1. A. Pei6un. — benropox : U3zn-so BI'TY
uM. B. I'. [llyxosa, 2014. — 31 c.

12. JluneliHple W HETWHEHHBIE CHUCTEMBI aBTOMATHYECKOTO YIPABJICHUS
[DJIeKTPOHHBIN pecypc] : METO. YKa3aHUs K BBIMOJHEHHIO J1ab. paboT MO JUCHUILIMHE
" Teopus aBTomar. ynp." 1 cTyA€HTOB HanpaiieHus OakanaBpuara 27.03.04 — Yop. B
TexH. cucremax, 15.03.04 — ABTomaruzanusi TEXHOJ. MpoueccoB u np-B, 15.03.06 —
Mexatponuka u pobororexuuka / BI'TY um. B. I'. lllyxoBa, kad. TexH. KHOEpHETUKH ;
coct.: B. I'. PyGanos, B. A. I[lopxano, E. M. Ilapamyk, 1. A. PpiOuH. — DneKTpoH.
TekcToBbie AaH. — benropon : Usn-Bo BI'TY um. B. I'. Illyxosa, 2014. — Pexum
nocryma: https://elib.bstu.ru/Reader/Book/2014121013214236300000657621

13. DneMeHTapHbIE JIUHAMHUYECKHE 3BEHBbS M WX CBOMCTBA: METOIMYCCKHUE

yKa3aHHUs K BBIMOJIHEHUIO KYpCOBOM palOTHI MO Kypcam «MaTeMaTuiyecKue OCHOBBI
TEOpHH YIpaBieHUs» U «MaremaTudyeckue MOJAENIU dJIeMEHTOB U cuctem» / B. T.
Py6anos, E. M. Ilapamyxk. — benropoa: U3a-so BI'TY um. B.I'. Illyxoga, 2014. — 36 c.

14. DneMeHTapHBIC  JUHAMHUYECKHE 3BEHbS M HMX CBOMCTBA [DIJICKTPOHHBIM
pecypc]: METOIWYECKHE yKa3aHUs K BBIOJHEHHIO KypCOBOM paldOThl MO Kypcam
«MaTeMaThuecKue OCHOBBI TEOpUU yHpaBieHUs» U «MaremaTuyeckue Moaenu
anemMeHToB u cuctem» / B. T'. Pybanos, E. M. Ilapamyk. — benropoxa: U3a-so BI'TY
uMm. B.I'. lllyxoBa, 2014. — Pexxum goctyna:

https://elib.bstu.ru/Reader/Book/2014121012550082800000656772

15. ®ummunc, Y. Cuctemsl ynpapienus ¢ obpatHoit cBsizpio / U. @umnwunc, P.
Xapb6op; nep. ¢ auri. b. W. KonbutoB. — M.: Jlabopatopust bazoeix 3nanuii, 2001. —
615 c.
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=538
https://elib.bstu.ru/Reader/Book/2014121013214236300000657621
https://elib.bstu.ru/Reader/Book/2014121012550082800000656772

16. XKabko, A. II. COopHMK 3a7a4 W YyOPOKHEHUN IO TEOPUU YMPABICHUS:
cTabuau3amus MPOrpaMMHBIX JBWKeHMM: ydeb. mocobue / A. Il. XKabko, A. B.
ITpacosnos, B. JI. Xaputonos. — M.: Beicur. mik., 2003. — 286 c.

17. BoctpukoB, A. C. Teopus aBTOMAaTHYECKOTO pETYJIUPOBaHUA: Yy4yeOHOE
nocobue / A. C. Boctpukos, I'. A. ®paniy3oBa. — M.: Beicmr. mk., 2004. — 365 c.

18. MeToabI K1acCUYECKOM U COBPEMEHHOM TE€OPUH aBTOMATHUECKOTO YIPaBICHHUS
: B 5 T.:yueb. / mox pen. K. A. Ilynkosa, H. JI. Erynosa. - M.: MI'TY um. H. D.
baymana. T. 1: MaremaTuueckue MoJ€NH, TUHAMUYECKUE XaPAKTEPUCTUKU U aHAINU3
CHUCTEM aBTOMATHYECKOTO YIpaBJICHUS. — 2-¢ u3ll., nepepad. u qon. — 2004. — 654 c.

19. Teopust aBTOMaTHUECKOTO yIpaBieHus: yueo. Ayig By30B / pen. B. b. SIkoines.
— M.: Beicm. mk., 2003. — 566 c.

20. Teopus aBToMaTudeckoro ynpasienus / pea. FO0. M. ConomennieB. — 3-¢ u3.,
crepeotull. — M.: Beicn. mik., 2000. — 267 c.

21. EropoB, A. W. OcHoBel Teopum ympasinenuss / A. W. EropoB. — M.:
®duszmatiaur, 2004. — 502 c.

22. BoponoB, A. A. OCHOBBI TEOpPUH aBTOMATHYECKOTO ympabieHus / A. A.
Boponos. — 2-¢ u3., nepepad. — M.: Dueprus, 1980. — 308 c.

23. Epodees, A. A. Teopuss aBTOMaTUYECKOTO YIPABICHUSA: yueO. Uil CTYIEHTOB
By30B / A. A. EpodeeB. — 2-e uza., nom. u nepepad. — CII0.: [Momurexnuka, 2003. —
302 c.

24. TlanteneeB, A.B. Teopus ympaBieHus B TpuMepax U 3aJadyax: ydeOHOE
nocooue/ A.B. Ilantenees, A.C. boprakoBckuii. — M.: Beicmias mikoina, 2003. — 583 c.

25. Py6Ganon, B. I'. Teopuss aBTOMaTH4E€CKOrO YIMpaBlICHUsS (MaTeMaTHUYECKUE
MOJISIH, aHAIN3 U CHHTE3 JIMHEWHBIX CUCTEM) [ DIEKTPOHHBIN pecypc] : yued. mocodue /
B. I'. PyGanos. - benropon : Uzn-Bo BI'TY um. B. I'. Illyxosa, 2005 - (OnexkTpoHHbBIE
koruu ydeOHbix m3manmif). Y. 1 . - 2005. - 1 sn. ont. auck (CD-ROM). Pexum
J0CTyTA:

https://elib.bstu.ru/Reader/Book/2017011214473408900000653002

26. Portau, B. f. Teopust aBromatnueckoro ynpapieHus: yaeOnuk / B. . Porau. -
2-e u3M., mepepad. u gom. - MockBa: MOU, 2004. - 398 c. - ISBN 5-7046-0924-4

CrpaBoyHasi U HOpMaTHBHAs JIUTEpaTypa
1. TOCT 9327-60. bymara u u3nenust u3 6ymaru. [lorpedurensckue hopmaTs

2. TOCT 2.701-2008. Egunasi cuctemMa KOHCTPYKTOPCKOM JOKYMEHTaluu. Buisl
1 Tunbl. O01Me TpeOOoBaHUs K BHIIOJTHEHHUIO

3. TOCT 2.728-74. EnunHas cucteMa KOHCTPYKTOPCKOM JIOKYMEHTAalUU.
O6o03HavyeHus ycaoBHbIE rpaduyeckue B cxeMax. Pe3ancropsl, KOHAEHCATOPHI
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4. TOCT 23336-78. MamuHbsl BBIYUACIUTEIbHBIE AHAJIOTOBBIE W aAHAJIOTO-
g posie. [IpaBuiia BEITIOJHEHUS CXEM MOJICITUPOBAHUS

6.3. IlepevyeHs HHTEPHET PeCyPCOB
1. Poccuiickoe oopazoBanne @EJIEPAJIbHBIN [TOPTAJI: http://www.edu.ru/

2. Kypc nekmuii. Teopusi aBTOMaTUYECKOTO YIIPABICHUS:
http://www.toehelp.ru/theory/tau/contents.html

3. Kimnaués H. B. Teopwust aBToMaTrdeckoro peryaupoBaHus. Y4eOHO-
Meroanueckuii komruiekce: http://model.exponenta.ru/lectures/index.htm

4. Jloctyn k riaobanbHOM ceTH Internet.

7. MATEPUAJIBHO-TEXHUYECKOE U TH®OPMALIMOHHOE
OBECIIEYEHMUE
JIekIMOHHBIE 3aHATUS — MOTOYHAS AyIUTOPHUSA MK323, OCHAIIEHHAs] UHTEPAKTUBHOMN

JOCKOM 1 MPOEKINOHHBIM 000pPYI0BAHHUEM;

JlabopaTopHble  3aHATHS —  CIEUMAIUM3UpOBaHHasg  Jyaboparopuss  Mk231
«Jlaboparopusi TeopuuM aBTOMATUYECKOTO YIPABJICHUS W MOJICIHUPOBAHUS CHUCTEM
ynpaBlieHus», obopyaoBanue — mecth MamuH ABK-6, mare mamun ABK-32, ogna
mammHa ABK-31, 6 BBICOKOMPOU3BOJIUTEIBHBIX KOMIIBIOTEPOB, MpoekTop, 3D-
npuHTep, 3D-ckanep.

JUis mpoBeeHusI TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOM aTTeCTallMd MO WTOraM
OCBOEHHS TUCLIMILIMHBI, a TAKXKE JJI1 KOHTPOJISI CAMOCTOSATENILHON paboThl 00yYaroIerocs
[0 OTHENIbHBIM pa3leliaM JUCIMIUIMHBI pa3padoTaHbl TECThl B MPOTPAMMHOM IAKETe
SunRav TestOffcePro - cpenctBo asst KOHTPOJIS TPOBEPKU 3HAHUH, pa3meriieHHbie Ha [TK
KOMITBFOTEPHOTO 3a1a MK229.

[Ipu ocymecTBaeHUH 00pa30BaTENBHOTO Mpoliecca IO  JUCHUIUIMHE  JJis
MIPOBEICHUS MPAKTHUECKUX 3aHSTUN U BBIMOJTHEHHUS KypCOBOM paOOThI MCIOIB3YETCS
nakeT npukiagueix nporpamm MATLAB.

CBeneHus 0 HAJTMYHUH JTULIEH3MOHHOTO TPOrPaMMHOr0 00ecrieyeHusI:

Matlab 2014b, Simulink, Neural Networks Toolbox, Statistics and Machine
LeraningToolbox (10 mur. Ne362444 Geccpounas);

Microsoft Windows 7, 10 (MSDN noamnucka BI'TVY);

Microsoft Office 2013 (JIuuensus BI'TY);

[Tporpamma snekrponHoro TectupoBanus TestOfficePro (JIunensus BI'TY).


http://www.edu.ru/
http://www.toehelp.ru/theory/tau/contents.html
http://model.exponenta.ru/lectures/index.htm

8. YTBEPXKJIEHUE PABOYEHN ITPOT'PAMMBbI

Pabouas mporpamma ¢ u3MeHeHusMHU yTBepxkaeHa Ha 2016 /2017 ydueOHbIi
TOJI.
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Cnucoxk M3MeHeHUil U JONOJHeHU B pa004yl0 NporpamMmy, YTBep:KIeHHbIN
Ha 2016/2017 y4eOHbIii rosu.

B IICPCUYCHb OCHOBHOM JIUTCPATYPhI I[O6aBJ'ICHI>I CJIICAYIOINNEC KHUI'HU:

1. KonoBanos, b. 1. Teopust aBToMaTnuecKoOro ynpasieHus [ DJIEKTPOHHBIN
pecypc] / b. W. Konoanos, FO. M. Jlebenes. - Mocksa: «Jlaaby, 2016. - 224 c. - ISBN
978-5-8114-1034-7 — Pexxum ocTyma:

http://e.lanbook.com/books/element.php?pll_id=71753

2. [Tauodyk, A. P. Teopus aBTOMAaTUYECKOTO YIPABJICHUS B MPUMEPAX U 3a7a9ax
¢ pemenusmu B MATLAB [Onextponnsiii pecypc] / A. P. Taiinyk, T. A. [IepaBuenko,
B. E. benses. - Mockga : Jlanp", 2016. - 464 c. : un. ; 21 cM. - (YueOHUKHU I BY30B.
Cneunanbnas nuteparypa). - ISBN 978-5-8114-1255-6

Pexum noctyna: http://e.lanbook.com/books/element.php?pll_id=71744

B xauectBe JIMOCH3UOHHOI'O ITPOTrpaMMHOI'O oOecrieyeHus HCIIOJIB3YIOTCA TAKIKC!

MathWorks Individual Licenses (per License): MATLAB 2016b, Simulink,
Neural NetworksToolbox, Fuzzy Logic Toolbox, Control System Toolbox (10 wm.
1145851 6eccpounas);
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http://e.lanbook.com/books/element.php?pl1_id=71744

8. YTBEPKJIEHUE PABOYEN ITIPOT'PAMMBI

Pabouas nporpamma ¢ u3MeHeHUsIMU yTBepxkaeHa Ha 2017 /2018 ydueOHbIH TO.

3aBemyromuii kadeapoii e Py6anos B.I'.
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Cnncoxk 3MeHeHUil U J0NOJHEHUIl B pad0o4y0 NporpamMmy, YTBep:KIeHHbIH
Ha 2017/2018 yueOubIii roj.

B Ttunosom BAPHUAHTC JK3aMCHAILIMOHHOI'O Oujgera W3MEHEHO Ha3BaHHUE
MHUHHUCTCPCTBA.

Tunoeoti sapuanm 3K3ameHayuoHHo20 bunema cemecmpa Ned

MUHHUCTEPCTBO OBPA3OBAHHUSI U HAYKU POCCUMCKOM OEJJEPAIINN
®OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOIXKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBLICHIEI'O OBPA3OBAHUMA
«BEJT'OPOJICKHI TOCYJIAPCTBEHHBIN TEXHOJIOTMUYECKHUN
YHUBEPCHUTET uwm. B.I'. IIYXOBA»

(BI'TY um. B.I'. IllyxoBa)

Kadenpa TexHudeckor KHOSPHETUKHU

JII/ICHI/IHJ'II/IHa MareMaTHdecKre MOACTIH DJIEMCHTOB W CUCTEM YIIPABJICHUSA

Hanpasnenne 27.03.04 — YnpaplieHHE B TEXHUYSCKHX CUCTEMAX

Ipodus 27.03.04-01 — YripaBienue B TEXHUUECKHX CHCTEMAX (IPOMBIIIIEHHOCTb )

9K3AMEHAILIMOHHBIV BUJIET Ne 1
1. BpemeHHble TUHAMUYECKHE XapaKTEPUCTUKH U MX TMOKa3aTeNlN KayecTBa.

2. DieMeHTapHOE arnepHoAnYecKoe (MHEPIMOHHOE) 3BEHO U €T0 XapaKTePUCTHKH.

YTBep)KlIeHO Ha 3accJaHnn Ka(bejlpbl , IPOTOKOJ Ne
(nata)

3aBenyrommii kadenpoit / B.I'. PybanoB




8. YTBEPXKXJIEHHUE PABOYEM ITIPOI'PAMMBI

VYTBepxkIeHre pabodei mporpaMMsl 6€3 H3MEHEHHUI
PaGouas mporpaMma 6e3 M3MeHeHUH yTBeprkaeHa Ha 2018/2019 yueOHbIil rof.
[Tportokon Ne 4% 3acemanus kadeapsl or « o7 »_ I6 20-¢8r.

—
3aBemyronuii kadeapoi sk s Py6anos B.I'.
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IHPUIIOXKEHUA

Ipunoxenue Nel. JIuneliHble U HEIMHEHHbBIE CUCTEMbI aBTOMAaTUUYECKOTO YIIPABICHHUS:
METOJI. YKa3aHHUsl K BBIMIOJIHEHUIO J1a0. paboT no nucuurmiube " Teopust aBTomar. ymp."
JUIsl CTYIIEHTOB HampaBiieHus OakanaBpuata 27.03.04 — VYmop. B TexH. cucTemax,
15.03.04 — Asgromaruzaiys TEXHOJ. IMpoleccoB U np-B, 15.03.06 — MexaTpoHuka u
pobororexuuka / BI'TY um. B. I'. llyxoBa, xad. TexH. kubepHeruku ; coct. B. I
Py6anos, B. A. Ilopxano, E. M. [lapamyxk, U. A. Peidun. — benropox : M3a-so BI'TY
uMm. B. I'. lllyxoBa, 2014. — 31 c.



IIpunoxenne No2. DieMeHTapHbIE JUHAMUYECKHE 3BEHbSI U MX CBOMCTBa:
METOJIMYECKHE  yKa3aHUs K BBIMOJHEHUIO KypcOBOM paboThl MO Kypcam
«MaremaTuyeckue OCHOBBI TEOpUM YINpaBlieHUs» U «MaTemaTuyecKkue MOJEeu
AJIEMEHTOB U CHUCTEM» JJIsl CTYJICHTOB HampasieHus OakanaBpuata 27.03.04 — Ymp. B
TexH. cucrteMax, 15.03.04 — ABromMaruzanus TEXHOJ. mpoleccoB u mnp-B, 15.03.06 —
Mexatponuka u poborotexanka / B. I'. Pybanos, E. M. [lapamyk. — benropoa: U3n-
Bo BI'TY um. B.I'. Illyxosa, 2014. — 36 c.



