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1. EJIA OCBOEHMS TUCHUATLINHBI

LlensMu OCBOEHMS MUCHUIUINHEL « OCHOBEI YIIpaBIeHHS TEXHUYCSCKUMH CHCTEMAMM» ABJISIOTCS
03HaKOMJIEHHE C OCHOBAMH TEOPHM ABTOMATHYECKOIQ YIIPABJIECHHUS K IOIYUCHHE IPAKTHICCKHK
HABBIKOB HCIIOJIB30BAHUS COBPEMEHHBIX METOJOB aHauM3a M CHHTE3a CHCTEM ABTOMATHYECKOID
YIIpaBIICHH ] TEXHHYECKHMH CHCTEMAaMHU.

CTyneHTsl NOJKHBL H3YYUTh OCHOBHBIE IIPUHITMIEI IIOCTPOSHUS CHCTEM aBTOMATHYECKOT'0
yipasiesua (CAY), mareMaTHUecKMH anmapaT WX OIMCAHUS, OCHOBHBIE IIOKA3ATENH U OLEHKM
KQuecTBa IIpoLecca YIPaBICHHS, METOJbl aHANN3a CHHTE3d JIMHEHHBIX, HEJIHHeHHBIX U JHCKPETHBIX
cucteM. [Tonumars HOBBIE HATIPABIICHU: PA3BUTHA COBPEMEHHOMH TEOPHH YIPABICHHS ¥ TIPUMEHATE HX

K PCHICHHIO KOHKPCTHERIX 3a7a4

2. MECTO JUCIHHUIIJINHBI B CTPYKTYPE OI10I1 BO

JlaHHas QUCIUIIIKMHA OTHOCHTCS K 00S3aTeNLHBIM JHCIHILIMHAM BapuaTuBHoi yactu OITOII.
Kypc TecHO B3auMOCBs3aH ¢ JPYTHEMH JHCHMINIMHAMH TakuMd Kak: «MaTeMaTtukay
«DNEKTPOTEXHHUKAY, «DINEKTPOHUKA X MUKPOIIPOIECCOPHAS TEXHHKA.

B xo/e y4eOHOH IpakTUKK CTYIEHTHI TOJKHEI OCBOUTH nakeT MATLAB.

3. KOMIIETEHIMHX OBYYAIOIIETOCSsI, ®OPMHPYEMBIE B
PE3YJbBTATE OCBOEHUA JUCIIATIJINHBI

[Iponiecc m3ydenns AUCIHUILIMHEI HAIIPaBICH Ha (QOPMHPOBAHUE CIACAYIONTIAN KOMIIETEHLIHI:
CIIOCOOHOCTE MPEICTARISATE ANECKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHMH ﬁaquyfo KapTHHY MUpa Ha
OCHOBE 3HAHMSA OCHOBHBIX IIOJIOXKEHMH, 3aKOHOB M METOJIOB E€CTECTBEHHBIX HAYK M MaTeMaTHKH
(OITK-1).

B pesynprare H3ydeHus QUCHUIIIMHEL CTYACHT JOJIKEH:
3HATH! OCHOBHEIC IIOJIOXKCHHS COBPEMEHHON TEOPUH YIIPaBIICHHU.

YMeTh: pPAaCCUMTBIBATE M IIPOEKTHMPOBATH 3JEMEHTHI M YCTPOMCTBA, OCHOBAHHBLIE Ha PA3IMYHBIX
(pH3MUeCKUX TPHHIMIIAX HSHCTBUS
Biiajere MeTomaMH  MaTeMaTH4ecKOro aHalM3a ¥ MOJEIMPOBAHMSA, TEOPETHYECKOro W

SKCTIEPUMEHTAJIBHOI'O HCCICI0BAHNA TEXHUYECKHUX CHCTEM.



4. CTpykTypa u colep:kaHue JHCIHIIIHHbI

O01mas Tpy10eMKOCTh JUCIIUIIIMHBI COCTaBTSIeT 3 3aueTHBIX enHUIEL, 108 uacos
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Copeprranue INCHATNTHHBI
Jlexmmu

Tema 1. «OCHOBHBIE TIOHATHS K OLIPEJENEHHS TEOPUH YIIPABICHUSD.
Crpykrypa CAY, Bo3nelicTeue Ha cucteMy. QOpMyTHpPOBAHHE LETH YIIPABICHH B TEXHHYECKHX,
HKOHOMHYECKMX M COLMaNbHEIX cucreMax. Knaccuduxarus CAY.
Tema 2. «JIuneitnblie cuCTEMBI YIIPABICHMS
Maremarnyeckoe onucanue CAY. Bo3nelicTBUS Ha CUCTEMY H IPHHITUIT CYIISPIIO3HIIMH.
Jluneapuzalys ypaBHEHUH BO3MYILEHHOTO JIBHIKEHUS.
Tema 3. «Maremarnyeckoe onrcanue 3seHbeB 1 CAY»
MaremaTH4eckye OCHOBBI TEOPHH aBTOMATHYECKOTr0 yipapienus. IlousTue omeparopa cucreMsl. JBe
(popMBI MaTEMATHYECKOTO OITMCAHMUS 3BEHBEB H CHCTEM YIIPABICHUS: COKPAIICHHAS 3AKCH
nuddepeHIHaNBHOTO YPaBHEHUS, epeaaTounbie GyHKiun. [TopsIok MaTeMaTHYecKOro OmHCaAHML.
Tema 4. «XapakTepUCTUKH 3BEHBEB U CHCTEM»
BpemenHble XapakTepucTuky. Enuauanas (yHKIMS ¥ IenpTa GYHKIN, onpenencuue. [lepexoanas u
BecoBas (DYHKIHH U HX OIIPEIeIICHHE.
Tema 5. «Ilepenarounsie Gyrkiu CAY»
Iepenaroynsie dyaxupun CAY 110 ynpasisiomeMy 1 BO3MYIIAIONIEMY BO3ICHCTBHIM, II0 OmHOKe 11
PA30MKHYTOH M 3aMKHYTOH cucTeM. CTaTHUYECKHE B ACTATHYECKUE CHCTEME], TIOHATHE CTEIICHN
acTaTu3Ma. 3aKOHBI peryniuposanusd. IlpeoGpazoBanue CTpyKTYPHEIX CXEM.
Tema 6 «YcroitunBocTs CAVY».
Ilonarue 06 ycroiyuBoCTH JIMHEHHBIX cucTeM. OCHOBHBIE ONPEAEIEHUS YCTOHUUBOCTH.
Anrebpanueckuit kpurepuit Payca-I'ypeuna. Hactotarie kpurepnun: Muxaitnosa. Haitksucra.
Pacnipoctpanenue xpurepust HaliksucTa Ha norapupMUIecKue YacTOTHBIE XaPaKTePUCTHKH.
Tema 7 «KauecTBO poIIeccOB YIIPaBICHUL?,
ITocTpoenne kpuBoi epexoHOTO mpouecca. CBI3b MEXIY BPEMEHHEIMH H HaCTOTHEIMHE
xapaxrepucTukamMu. KopHeEble METO/IbI OIIEHKH Ka4eCTBa CUCTEM yupasieHus. VHTerpaabHele OLEHKH.
YacToTHBIC KPHTEPHH KauecTBa. TOYHOCTE CHCTEM YIIPaBICHHS B THIIOBBIX PEKUMAaX, COCTABIIAIONINE
onenku. Koapduuuents! omuuboxk, criocoOsl ux onpenenenus. Crenenb acratudma CAY u ee BIHAHUE
Ha TOYHOCTh. YyBcTBUTENBHOCTE CAY.
Tema 8 «IloBrienne kagecTBa CHCTEM YIIPABICHMS
IToBpleHME KauecTBa IIEPEXOHBIX IIPOLECCOB. 3a/1aua CHHTE3a 110 3aJaHHBIM [T0Ka3aTesiM KalecTBa.
Brenenue nocie[oBaTeNbHbIX U NAPALICIBHBIX KOPPEKTUPYIOLMX 3BEHBEB U 3BEHLEB B [[EIIU
o0patueIX cBa3eil. CunTtes Koppektupyomux yerpoitets mo JIAUX. IToseimenue Tounocty. Teopus
HWHBAPHAHTHOCTY M KOMOMHUPOBaHHOE yiipapiienue. CHHTe3 CHCTEM yripasiierus. MeTo (sl CHHTE3A: II0
TUIIOBBIM CTAHAAPTHLIM ypaBHEHHAM. KOpHEBLIM MeToaM, o JIAUX. Metox npoctpancTsa '
COCTOSIHUH.
Tema 9 «Henuuelinsie CHCTEMBI»
Omnpenenenue nenunedHpx cucreM. OCHOBHBIE BUIBI HEJIMHEHHBIX 3BeHbEB CAY U UX
XAPAKTEPUCTHKH.
Tema 10 «TouHbIC METOABI HCCIEAOBAHIS YCTOMUHMBOCTH H aBTOKOJICOAHMHY
Mertop (azoroit miockocrr. PazoBkie TpAaeKTOPHH OOBIKHOBEHHBIX JIMHEHHEIX cucTeM. Onpeacinenue
0COOBIX TOUEK U TPACKTOPHIL, HOBEJAECHHE TPAEKTOPUH Ha rutockocTr. Pazosele TpackTopun CAY ¢
HENUHEHHEIMH 3BeHEIMH. Da30BEIe TPACKTOPHH U METOJT TOUCHHEIX TpeobpazoBanuil. Mero
Jlsmynoga: Gysxnuu JlsmysoBa, TeopeMbl 00 yCTOMYHBOCTH, ACHMIITOTHYECKON YCTOHYMBOCTH,
YCTOHYMBOCTH B IesioM, HeycToiuuBocTu. Metos [Ipunacosrisanuda. Yacrorusiil Metoa B.M. [lonosa.
Tema 11 « ITpubaurkeHHbIC METIILI UCCIICIOBAHMS YCTOHUMBOCTH M aBTOKOJICOaH I
Merton rapmoHndecKkoi nuHeapu3anuy. ['apMonndeckas muHeapu3anus HenpHeiHocTedH. CrocoOb
ompenenenus aprokonebanrit. YacToTHEIM MeTOA ompeeneHus aprokonebanuii. OnpeaencHue



apTokoneOaHuil B 3aMKHYTOH cucteme. Mcecnenosanue kojebaTeIbHbIX MePexX0IHbIX IIPOECCOE.
Ommucanue nporiecca, CrIoco0b! OIpeeNeHNs MapaMeTPoB IePexoHOr0 IPoIecca.

Tema 12 «JluckpeTHBIE CUCTEMBI YIIPABIICHU»

OCHOBHEIEC IOHATHS | OlpeieneHus. KBanToBaHNe CHTHANIA HO BPEMEHH, YPOBHIO H BPEMEHH H
YPOBHIO. MOZYJISIESA CUTHATIOB, BUIBI MOAYJISIIIMM, MIMITYJIbCHBIE SJIEMEHTHI M UX CTATHYECKIE
XapaKTEPUCTHKH.

Tema 13 «MaTeMaTHUIECKOE OIIHCAHNE UMITYIBCHBIX AJIEMEHTOB ¢ aMILUIATYAHO-UMILY IbCHOH
MOIYJLIIHACH

Pemeryareie (pynkiun. PaznocTHele ypaBHeHHs VneansHbIH UMIIYIBCHBII 3JIEMEHT U €0
XapPaKTEPUCTUKH.

Tema 14 «YpaBuenus, nepefaTounsle (yHKIMNA ¥ 9aCTOTHBIE XapPaKTEPHCTHKH HMITYILCHBIX CHCTEM))
VpapHEeHHS M IIepelaToYHbIe (DYHKIME PA3OMKHYTBHIX MMITYIBCHEIX cucTeM. CBOHCTBA NEPeaTOUHBIX
(yukimit, YacTOTHBIE XapaKTEPUCTHKH Pa30OMKHYTHIX HMIyIbCHBIX cucTeM. [lepenaTounsle GynKmum
Pa3OMKHYTBIX U 3aMKHYTLIX UMITYJIBCHBIX CHCTEM C €IMHHYHON 1 HeeJMHMYHOH 0OpaTHOH CBA3LIO, C
AMITYJIECHBIM 9JIEMEHTOM Ha BBIXOJE, C HMIYJIbCHBIM 3JIEMEHTOM B LIeNM 0OpaTHOM CBA3H.
VeToHIMBOCTE JTMHEHHBIX UMITYTHCHBIX CHCTEM.

Tema 15 «MeToIbI aNaNTUEHOIO YIIPABIECHUY

CTpyKTyphl aHalTHBHEIX CHCTEM yupasieHus. OyHKIH KadecTBa. MeTobl MoHcKa dKCTpeMyMa.
Kputepuu 1 anropuT™MEI CaMOHACTPOHKN, CUCTEMB! aIalITUBHOTO yipasieHus. CHCTeMBI
OKCTPEMATBHOTO YIPABICHNS M peryInpoBadud. CHCTEMBI ¢ MOJIENIBIO, CUCTEMEI ¢ ITOACTPANBAEMON
Momensio. CHCTeMbl, OCHOBAHHEIE HA METOJIAX CJIYHAHHOIO OUCKA.

Tembl NPpAKTHYICCKHX 3aHATHI

Tema Nel. Mceeropanne JMHAMHYIECKUX XapaKTEPUCTHK TUIIOBBIX 3BEHBEB.

Tema Ne 2. VccnemoBanue yacToTHbIX xapakTepucTux CAY.,

Tema No 3. Mccnenopanue yeroitauocTy muHedHbx CAY.

Tema Ne 4. Onenka xauectsa nepexoaHoro npomecca CAY.

Tema No 5. Yiyuinmenne kadecTsa mporecca peryauposanus CAY BBe/leHHEM TOCTEI0OBATEIBHBIX
KOPPEKTHPYIOMHUX YCTPOHCTB.

Tema Ne 6. Mceciieqosagre CHCTEMBI C 3aI1a3)IbIBAHIEM.

Tema No 7. ViceneioBanue JUHAMUKY HETMHEAHBIX aBTOMATHYECKHUX CHCTEM.

Tema Ne 8. Mccnenopanne JUHAMIKY PEJICHHOM CHCTEMBI ¢ IHOKOM 00paTHOM CBA3LIO.
Tema Ne 9, Uccnenonamue umiyascHbIX CAY.

Tema No 10. Hccneopanye CHCTEMBI YIIPaBIeH s HECTAIIMOHAPHBIM 0OBEKTOM.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'HA

Wzyuenne gucnuiiiabl «OCHOBBI yOPABJCHHS TEXHHUYECKHMH CHCTEMAMI) TIPEIoaract
HE TOJNBKO 3all0MUHAHNE H IOHUMAHFE, HO i aHAJIH3, CHHTE3, pe(IIeKCcHIo, QOPMUDYET YHHBEPCATBHEIS
YMEHUSA ¥ HABBIKH, SBILSIFOIIMECS OCHOBOM CTAHOBIICHHS cIieIHanycra-podeccronana. OXHaKo TOIBKO
cpejcTBa MUCIAILIMHEL « OCHOBBI YIPAaBIEHHS TEXHUIECKUMHU CHCTEMaMU)» HEAOCTATOYHBI 115
(opMApPOBAHHS KIFOUESBBIX KOMIIETEHIIH} Oy IyIIero crennamyucTa.

Tl peanusauy KOMIIETEHTHOCTHOTO IOIX0/1a IIPeJIaraeTcs HHTErPUpoBath B yueOHbIH
IPOIIECC MHTEPAKTUBHEIE 00pa3oBaTe/lbHbIe TEXHOIOTHY, BKIIOYas MHQOPMaIMOHHbIC |
xoMMyHEKangonnsle Texaonorun (MKT), mpr ocymecTBIeHHN PasIMyYHBIX BUIOB yuebHo# paCoThr:

— yueGHYIO JUCKYCCHIO;
— BIEKTPOHHLIE CPEICTBA 00y ICHHUS (Al [-TeKITHH, KOMIILIOTEPHEIE TECTEI);
— JIMCTAHIIMOHHEIE (CETEBbIE) TEXHOJIOTHH.



6. OIIEHOYHBIE CPEACTBA [JIsI TEKYIIEIrO KOHTPOJIA
YCIHEBAEMOCTH, TIPOMEXYTOYHOH ATTECTAIIMA 110

NTOI'AM OCBOEHUA ANCHUITINHbI

M

YYEBHO-METOAUYECKOE OBECIIEHEHHUE

CAMOCTOSTEJIbHON PABOTHI CTYJIEHTOB

HJ’[S[ OIICHKH TCKYLICTO KOHTPOJIA YCIEBAEMOCTH CTYACHTOB IIPENYyCMOTPECHO TP

PERTHHI-KOHTPOIS, TPOBOAMMEIX COTJIACHO IPHHATOMY B YHHBEPCHTETE IpaHKy.
IIpomMesxyTouHas aTTeCTalusA — 3a4eT.

s camocmoamenvhoil  pabompsl  CTYHCHTaM  IPENOCTABISETCA  SIEKTPOHHAN
MeToanYecKuX ykasanuit K CPC 1 cIMCcoK 3aaHuil, KOTOPBIE JODKHEL OBITh BEIOIHCHEL

TEMBI, BBIHOCUMBIE HA CAMOCTOATEJBHYIO ITIPOPABOTKY

IToxasareli KadecTBa IepexoaHbIx pexxumor CAY.
Omucanne JUCKPETHBIX CHCTEM C TIOMOIIBIO pa3HOCTHBIX YPaBHEHMH.
OnmuMmaneaele CAY.,

MerTonmpl IOBEIIIEHHA cTaTHUeckoi TounocTn CAY.

SO o o

VeroitunBhie H MUHMMAaTBHO-()a30BbIE 3BEHb.

BOIIPOCHI
K PeATHHI-KOHTPOJII0 3HAHMIA CTY/ICHTOB

PeitTunr-koHTposs Nel
1. ITocTpouTs norapuMUYECKHEe JACTOTHEIE XaAPAaKTEPHCTHKH:
H(s)= 100-5(1-s2+ 1) ‘
(0.02-s+1)(0.01-5° +0.05-5+1)
2. Iloctpouts JgorapudMuUecKre YaCTOTHBIE XapaKTePHCTHKH!
H(s) = 100(0.02-5-:1) .
5-(0.05-5+1)(0.01-5°4+0.2-5+1)

3. ITocrpouts JorapuMUYECKHEe YACTOTHEIEC XapaKTePHCTHKH:
100-(0.05-s +1)(0.005-s+1
H(s) = 100005 s+ 1) )
5%-(0.01-5°+0.02-5+1)

4. TloctpouTs JOrapudMHUYECKHE YACTOTHRIC XapaKTCPUCTHKH:
H(s)= 100-5-(0.001-s+1) ‘
(0.01- 5 +1)(0.05s +1)(s +1)

5. TlocTpouTs jorapu(MIuyecKie JacTOTHbIE XapaKTepPUCTHKHY:
100-5-(0.001-5+1
)= 00-s (02001 s+1) ‘
(0.01-5+1)(0.255* +0.6-5+1)(s +1)

BEpCHs



. IlocTpouTs orapuMuyUecKue 4acTOTHBIC XapaKTePUCTHKH:

50-(0.001-5+1)(0.05- 5 +1)

B = 00T s+ (s +1)

. IocTpouTs storapu(h)MuUUecKre YaCTOTHBIE XapaKTePUCTHKH:

50-(0.001 -5 +1)(0.002 - 5 +1)

)= 0015+ (0045 +1)

. HOCTpOI/ITL norapmbmnqecxﬁe JacTOTHEBIC XapaKTCPHUCTHKH!

50-(0.005-5+1)
5-(0.01-s+1)%(0.04-5+1)

H(s)=

Pelitunr-xonTpons No2

. 3apaHa nepefaTo4Has (YHKUHA 3aMKHYTOH cucTeMbl. ONpeeuTh, UCIONE3Ys KPATEPHIi

ycroiuuBocTH ['ypBrIna, ycTOHYHBA CHCTEMA HITH HET?

100
H(s) = J
() st +205° +10s% + 915 +1

. 3ajaHa nepenaTodHas GyHKIUA 3aMKHYTOH cucTeMEbl. OUpeennuTh, HCIONE3Ys KPHTepHii

ycroiunBocTH Muxaiinosa, ycToi4uBa cHCTeMa HIIH HET?

| 1000
H(s) = .
(255 +1)(0.1+5+1)(0.01 - 5 +1) + 1000

. Saﬂ;aHa nepeaaToIHaa (byHKI_II/IH paSOMKHYTOﬁ CHCTCMEIL. OHpG,HﬁJIHTL, HCIIOJIL3YA I{pHT'EpI/Iﬁ

ycTolunBocTH HalikBHcTa, yeToliunBa 3aMKHYyTas cHCTEMa MJTH Her?

H(s) = 50
(25-5+1)(0.1- 5 +1)(0.01- 5 +1)

Peiitunr-konTposs Ne3

. 3apana nepemaTouHas GyHKIMA 3aMKHYTOH cucTeMEl. OIpeIeuTE, HCIIOIB3YS KPUTePUi

ycrodyuBocTH I'ypBHIIa, yCTOHYMBA CHCTEMA MITH HET?

100
H(s) = .
(s) s*+20s% +10s? +91s + 50

. 3anana nepenarousas QyHKIMS pazoOMKHYTOM cucTeMbl. ONpeeuTh, HCIOMb3Ys KPUTepHi

yeroitumBoct HalikBucTa, ycTOHYHBA 3aMKHYTast CHCTEMA HIIA HeT?
1 |

H(s) =
(25-s+1(0.1-s+1)(0.01-s+1)

. 3anana nepenarounas GyHkuus. OnpeaenuTs, THI 3BEHA.

1
~ (0.001-8%+0.11-5+1)

H(s)

Onpenemuts 3nadenue passt npu (@ —> 0) g (@ = )
50-(0.005-s+1)
H(s) = ;
5-(0.01-5+1)°(0.04-s+1)

. OmpenenuTs 3HaYeHHE JaCTOTHI cpe3a JUTA NepeaToOuHON (yHKIH
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(0.5-s+1(0.1-5+1)
6. Ilo 3aaHHOl ITepeIaTOYHON (YHKIIHE ONPEIENHTE W3 KAKIX THIIOBBIX 3BEHBEB COCTOMT CAY
H(s) = 10s(1+0.01s)

0.01s* +0.2s +1
-50.01

H(s) =

7. Tlo mammoit mepenarouroit Gpyuxmuu H(s) = 8se KavyeCTBEHHO H300pa3uTh

xapakrepuctuxu  h(t,), A(w), (m)
8. Ilo mpuBeneHHOMY YPaBHEHMIO COCTABHTH CTPYKTYPHYIO CXEMY
2y"(0)+4y' () + y(t) = x(1)

9. OnpeaenuTh AUANIa30H U3MEHEH s TapaMeTpa I, Ipu KOTOPOM 3aMKHYTas! ¢IHHHTHOH
obparnoi cea3ero CAY, yeroiyusa.

28
Wﬁtb‘ (‘5) =

S +5+10s+ K

Bonpocel K 3aueTy 1o Kypcey «OcHOBBI yYHIpaBJjJeHUs TeXHHYECKHMHM CHCTEMAMD

6. Knaccudpuxauus CAY.

Jluneapusaius ypasaeHuii CAY.

dopme! 3amucH TuddepeHnEanbHex ypasaenui CAY.

Xapakrepuctuki 3BeHpes CAY.

a) BpEMEHHBIE;

0) JacTOTHEIE;

10. Anepuojyeckoe 3BeHO 1-0r0 nopsjika.

11. Aniepro/Iirdeckoe 3BeH0 2-0T0 TOPsJIKa.

12. KonebarenpHoe 3BEHO.

13. KoncepsarupHoE 3BCHO.

14. MHTErpupyIomue 38eHbsI.

15. InddepeHiupyronnie 36eHb.

16. 3BeHO ¢ IOCTOSHHBIM 3aIla3/IbIBAHHEM.

17. VeToliuuBble ¥ MEHIMAIBHO-()a30BEIE 3BEHBL.

18. Tlepearoynas GYHKIHS ¥ JACTOTHLIE XAPAKTEPUCTHKU MOCHIEJ0BATENBHO COSTMHEHHBIX
3BEHBEB.

19. Tepeparouas (GyHKIES K YACTOTHLIE XAPAKTEPUCTUKH [TapaIeNbHO COSIMHCHHBIX 3BEHBCE.

20. Tlepuomumas (YHKIES M YaCTOTHBIC XapaKTePUCTHKH 3BeHa, oxpadenHoro OC.

21. [epenarounsie Gynkmua CAY.

22. YeroitunpocTs naeapuzoBadabix CAY.

23. Kpurepuit ycroitunsoctu I'ypBuIia.

24, Kpurepuii yeroitunsoctu Haliksucra.

25. Jlorapudpmudecknit kputepuil ycrodunsocty HalkeucTa.

26. Kpurepuit yerotumpocta Muxainosa.

27. Cunrez CAY metomom JIAX.

28. [NokazaTenu KauecTna Mepexo s pesxumMon CAY.

29. MeTop]I MOBBIMIEHHS cTaTHUeckoi TounocT CAY.

30. Toumblie METO/IBI HCeIeI0BaH s HellMHeHHBIX CAY.

31. YacTOTHBIA METOJ OIIPE/IENICHHs aBTOKOIeOaH It

32. Onucanne JUCKPETHBIX CHCTEM C IIOMOIIBIO PA3HOCTHBIX YPABHEHHH.

33. Tuckpernoe npeodpasoBanue Jlammaca u ero cBOMCTEA.
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34. IlpuMeneHne AUCKPeTHOTO IpeobpasoBanus Jlamiaca u Z-npeoGpasoBaHus A1 aHAIH3a
HUMIIYJIbCHBIX CHCTEM.
35. Ourumaneueie CAY.

7. YueGHO-MeToaNYecKOe H HH(POPMALIMOHHOE 0O0ecnedeHHe QUCIHITHHBI

a) OCHOBHAA TUMepAmypa.

l. ®emorob A.B. OCHOBEI TEOpHH aBTOMATHYECKOTO yIpaBieHHs .— OMck: OMckumit
TOCYNApCTBCHHEBIH TeXHH4YecKMH yHuHBepcuteT, 2012.— 279 c— Pexum pgocryna:
http://www.iprbookshop.ru/37832.— OBC «IPRbooks».

2. Pwibax JLA. Teopus aBrOoMaTmueckoro ympasienus. Yacte . HempephIBHBIE CHCTEMBL-—
Bemropox: benropoickuii rocymapcTBEHHBIH TEXHOJIOIMYECKM yHHBepcHTeT uM. B.I.
Ulyxosa, 2012.— 121 c¢— Pexum pocryma: http://www.iprbookshop.ru/28400.— DBC
«IPRbooks».

3. Pwibax JLA. Teopus aBroMaTHuyeckoro ympasmeHus. Yacte II. JIMCKpEeTHBIE CHCTEMEL
Benropox: Benropoickuii rocyJapcTBEHHBIH TEXHOJOTHUECKHiT ymuBepcuTeT nm. B.I.
[Mlyxosa, , 2012.— 65 c.— Pexum nocryma: http://www.iprbookshop.ru/28401.— DBEC
«I[PRbooks».

) OononnumenvHAn AUMEpPAMypa.

1. Kum JIII. Teopus aBromarmueckoro ympasimenus. Tom 1. Jlupeiinple cucTeMbl— M.:
OHU3MATIIUT, 2007.— 312 ¢.— Pexum mocryna: http://www.iprbookshop.ru/12967.-— 3BC
«IPRbooks».

2. CoepemeHHas aBTOMATHKA B CHCTEMAaxX YIPaBJEHMS TEXHOJOTHYECKUMH IIpoleccaMir: Yue.
noc. / B.IL HMemun, M.IO. Ilepyxun - M.. HUI] Hudpa-M, 2013 - 400 c¢. ISBN
978-5-16-005162-8.

3. bopucesud, A. B. Teopus aBTOMAaTHYECKOIO YIpPaBICHHS: 3IEMEHTAPHOE BBEIEHHE ¢
npumenenneM MATLAB. - M.: Uagpa-M, 2014. - 200 c. - ISBN 978-5-16-101828-6 .

4. Jpsaxono B.II. MATLAB. Ionusit camoyuutens.— M.: JIMK Ilpecc, 2014.— 768 c.—
Pexxum poctymna: http://www.iprbookshop.ru/7911.— DBC «IPRbooks»

6) npoepammnoe obecnevenue u Humepuem-pecypcol.
naketsl: MATLAB
http:/elibrary.ru, Hayusas snexTponnas 6uGnHoTeKa;
http:// exponenta.ru

2) nepuoduyeckue U30aHuUs.!

Kypuan «IIpoGneMEl Teopuu U mpakTHKH yrpasierusy». ISBN 0234-4505
XKypnan «Hanorexnonmoruu: Hayka i npouseoacteo» ISBN orcyterByer
Kypnan «IIpudopocrpoenue u cpencTa aproMaTr3anum» ISBN orcyreteyer
Kypnan «Mexarporuka, aBToMaTH3aIus, ynpasieaue» [ISBN 1684-6427
Kypuan «Hano- u Mukpocuctemuas texuuka». ISBN 5-94836-063-6.

G

8. MarepuanbHO-TeXHHYECKOe ofecmedenne AUCHHIVIMHLL  «OCHOBBI  yHpaB/JIEHMN
TeXHHYCCKHMH CHCTEMAMK»
HaGop cnaitmos:
1. Jlng areHus nekiui HCHoNb3yeTced MYyIbTHMEIHAHOE 000y I0BaHHE.
2. Ilporpammusie nakets: MATLAB.



IIporpamma cocraBiena B coorBeTcTBHH ¢ TpeboBanmsMu @TOC BO mo manpasneHuio
noaroTosku 28.03.01 «HaHOTEXHOIOHH | MPIKpOCP?CTCMH&H TEXHHUKa»

Pabodyro nporpaMMy cocTaBHII C. . JImxonees
IOUEHT, K.T.H.

Penensenr 7
Hau. naboparopuu 3A0 «ABTOMAaTHKA IIIOCH o % .

K.T.H. %/ %%/ B.M.Jlepatun
Paccmotpena u ofoOpeHa Ha 3ace/iaHuu Kadeapr YHUTIC

« & » O 2015 r., mporoxon Ne 3

3aB. kadenpoii A.B. I'pamycos

Pabouas mporpaMMa paccMoOTpeHa B 0Z00peHa Ha 3aCeNaHHM yIeOHO-METOMHUYCCKOH
xomuccnu Hanpasienus 28.03.01
«CF » C% 2015 r., mpoTokoi Ne //

[Ipencexarens yaebno-meroqmueckoii komuccHu




