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1. IIEJI OCBOEHWS TACTATLINHBI

[lensamu oCBOCHHS TUCIUIUIHHEL « OCHOBEI YIPABJICHUS TEXHHUECKUMH CHCTEMAaMMy SIBJIAIOTCH
03HAKOMJICHHE C OCHOBAMM TEOPHH ABTOMATHYCCKOTO YIPABJICHAS M TOJYYCHHE MPAKTHYICCKHX
HABBIKOB MCIIOJIB30BAHMS COBPEMEHHBIX METOJIOB aHalli3a M CHHTE3a CHCTEM aBTOMATHUYECKOTO
YIPABIEHUS TEXHUIECKHMHU CHCTEMaMH.

CTyneHThl IOJHKHBI H3YYUTH OCHOBHEIE IPHHIUILI IIOCTPOCHHS CUCTEM aBTOMATHYECKOT O
yupasnenus (CAY), MATeMATHICCKHI anmapaT HX ONMCAHWS, OCHOBHBIE IOKA3ATENHM W OUECHKH
KayecTBa Ipolecca YIPABICHUS, METOIBI aHAIH3a CHHTE3a JMHCHHEBIX, HCNMHCHHBIX M AHCKPETHBIX
cucteM. [ToHMMAaTh HOBBIE HAIIPABJICHUS PA3BUTHSI COBPEMEHHOH TEOPHH YIIPABIECHHS U TIPHMEHATH UX

K PEIIeHHNIO KOHKPETHRIX 3a1a4

2. MECTO JUCIMILJIMHBI B CTPYKTYPE OIIOII BO

JlaHHas JUCHHIUIMHA OTHOCHTCS K 00s13aTeIbHBIM AUCIHIIHHAM BapraTHBHOH gactu OITOIT
Kypc TecHo B3aMMOCBS3aH C JPYTUMHM JIMCHUIUIMHAME TakdMH Kak: «MaremaTukay
«DNEKTPOTEXHUKAY, «DNEKTPOHUKA i MHKPOIPOLIECCOPHAS TEXHHIKA,

B xone yueOnoi npakTUKH CTYACHTHI JOKHEL 0cBOUTEH rakeTr MATLAB.

3. KOMIETEHIIMA OBYYAIOUIETOCS, ®OPMHPYEMBIE I
PE3VJBTATE OCBOEHNS JTUCIAILIAHBI

Hpouecc I’ISy‘-IGHI/IF‘I JHUCIHIIIIHHEBI HAITPABJICH Ha (bOpMHpOBaHI/IG CHGI[yIOHIP[ﬂ KOMIICTCHIMH:

CrI0COOHOCTHIO NPEACTABIIATE AIEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHWH HAyUHYIO KapTHHY MApa Ha

OCHOBE 3HaHMA OCHOBHBEIX HOJ‘[OX(GHPII‘/JI, 3aKOHOB H METOA0B €CTECTBCHHBIX HayK H MaTCMaTHKH
(OTIK-1).

B PE3yNLTaTC U3YUCHUSA TUCIHIIIIMHEBI CTYIACHT JOJDKCH.

3HaTh: OCHOBHEIC HOHO}I{G‘zHI/ILH COBpCM@HHOfI TECOPHH YIIPaBJICHHAL.

Ymern: pacCHHTBIBATE H IIPOCKTHPOBATE 2JICMCHTEL H YCTpOﬁCTBa, OCHOBAHHBIC Ha PasJIMYHBIX
(l)P[SHIIGCKIfIX NpHHIIHIIax )j[eﬁCTBI’IFI

Buanern METOOaMH  MaTeMaTHYECKOT'0  aHalu3a ¢ MOACHHPOBAHMA, TEOPETHUYCCKOIO H

IKCIICPUMEHTANIEHOT O HCChGl[OBaI-IHH TEXHHICCKHX CHCTEM.
|
|
|



4. CTPYKTYPA U COAEPKAHME JTUCIHUITIMHBI

Ob1ag Tpy0eMKOCTh AUCIHIUINHEI COCTABISET 3 3aUeTHRIX eTHHHUIE], 108 yacon

Bunz! yuebHoilt paboThl, BrOYas
CaMOCTOATENEHYI0 PaloTy CTYCHTOB
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CoaeprxaHue JTICIMITHHbI
Jexmun

Tema 1. «OCHOBHBIE IIOHATUA M ONPEIEIICHUS TEOPHH YIIPABICHUSY.
Crpykrypa CAY, Bo3zelicTeue Ha cucreMy. QopMyIHpOBAHKE €U YIPABICHHS B TEXHUYECKUX,
IKOHOMHYECKHX H COIMaIbBBIX cuctemax. Knaccnduranus CAY.
Tema 2. «JIunelinbie CUCTEMBl YIPaBICHUD?
Maremarnueckoe onucanue CAY. Bo3neiicTBus Ha cucTeMy U IIPHHIMIL CYIIEPIIO3UAIIIH.
Jluseapuszanys ypaBHeHHH BO3MYIIIEHHOTO JBH/KEHHSL.
Tema 3. «Marematuueckoe onucaHue 3seHpeB 1 CAVYy
Matemarrdgeckre OCHOBEI TEOPUHM aBTOMATHUYECKOro ynpasienus. [lonaTue oneparopa cucreMsl. Jlse
(hOPMBI MATEMATHIECKOTO OJTHCAHKS 3BEHBEB M CUCTEM YIIPABJICHHUA: COKpALeHHASA 3aIIHUCh
miadGepeHIHATLHOTO YpaBHEHHS, nepeaTousbie QyHKIHE. [Topaaok MaTeMaTHYeCcKOro OIHCa K.
Tema 4. «XapaKTepHUCTUKH 3BEHBER H CUCTEM
BpeMennrle XapakTepucTHKH, Eauanunas (pyHKUW U fenbTa (pyHKuus, onpenesnenue. Iepexonnas u
BecOBast (PyHKIUMHU U UX OLIPEJICIICHHE.
Tema 5. «IlepenaTounsle pynxuuu CAV»
[Tepenarounsie pyukiun CAY 110 yrnpap/someMy 1 BO3MYIIAIONIEMY BO3ACHCTBIAM, 110 OIHMOKe A1
PA30MKHYTOH ¥ 3aMKHYTOH cucTeM. CTaTHYECKHE U aCTaTHYECKHE CUCTEMB], IOHATHE CTEIICHH
acTaTH3Ma. 3aKOHEI peryinpoBaHus. [Ipeodpa3oBanne CTPYKTYPHBIX CXEM.
Tema 6 «YcroitunsocTs CAY».
ITousitre 00 yCTOMYMBOCTH JTHHEHHBIX cucTeM. OCHOBHEIE OIIPENeNeH s YCTOMYHBOCTH.
AunreOpanyeckuii kpurepuit Payca-Iypeuna. YactoTnsle kpurepun: Muxaiinosa. Hajiksucra.
Pacnpocrpanenue kputepus HalikBucTa Ha norapu(pMHYECKHE YACTOTHLIE XapaKTEPHCTHKH.
Tema 7 «KadecTBo 11ponieccoB yIpaBIeHU».
IMocTpoeHre KpUBOH MEePeXoaHoro npornecca. CBI3b MEKIY BPEMEHHBIMH M YaCTOTHLIMH
XapakTepucTHKamMu. KopHeBbIe METO/IbI OLIEHKH KauecTBa CUCTEM YIIpaBlIeHus. FBTerpaibHbie ONeHKH.
YacToTHEIC KpUTEPHH KadecTBd. TOYHOCTD CHCTEM YUPABIEHMS B TUIIOBLIX PEKHMAX, COCTABIIOIHE
ouenku. Koappumments! onmboxk, criocobr! ux onpenenenus. Crenenb acrarusma CAY i ee BIMIHAC
HA TOYHOCTE. UyBcTBUTENLHOCTE CAY.
Tema 8 «IloBbimieHne KaUeCTBa CHCTEM YIPABICHUY
[ToBpnenue xauecTsa nepe KOJIHBIX MTPOTIECCOB. 3a/aua CHHTE3a 110 3alaHHBIM II0Ka3aTeNIM KauecTBa.
Beenenue Hocnen()BaTenfaHux 1 NapaJIeIbHBIX KOPPEKTUPYIOLIUX 3BEHBEB M 3BEHLER B IIETTH
0OpaTHBIX CBA3EH. CHHT63 koppextupyronmx yerpoiicts o JJAUX. Ilosemuenne Tounoctu. Teopus
MHBAPUAHTHOCTH U Komﬁmmponaﬁﬂoe yupasienue. Cuare3 cucTeM ynpasneHus. MeTosl cuaTesa: mo
THIIOBBIM CTaH1aPTHBIM ypaBHeHHSIM KOPHEBBIM MeTonaM, 110 JTAUX. MeToj IpocTpancTBa
COCTOSIHUH.
Tema 9 «Henuneiinsie CH‘CTPMEI))
OmpeneneHue HenHHeHme cucreM. OCHOBHBIE BUJIBI HEMHHEHHEIX 3BeHbEB CAY H KX
XapaKTEPUCTHKH. |
Tema 10 «Tounbie METOJLI MCCIEIOBAHMS YCTOHUMBOCTH U aBTOKOIEOaHUIY
Metox (hasosoit mockocTH. Pa30BbIe TPACKTOPHH 00BIKHOBEHHBIX JIMHEHHEIX cucTeM. OnpereneHue
0cOBHIX TOUCK H TPACKTOPHiL, IIOBEIEH e TPACKTOPHH Ha riockocTy. Pasossle Tpaexkropun CAY ¢
HEJIMHEIHBIMH 3BeHBsMH, (Da3oBbIe TPACKTOPHH H METO/ TOUEUHBIX Npeo0pazoaruit. MeTox
Jlamynosa: pynkiuu JlanyHosa, TeopeMe! 00 yCTOHIHBOCTH, ACHMITOTHYECKON YCTORMBOCTH,
YCTOHYMBOCTH B 1eNIoM, HeycTolumBocTi. Merox [IpunacoesiBanus. YactoTneii meTox B.M. Tlonoza.
Tema 11 « [TpubnmKxeHHbIC METIBI HCCIICTOBAHUS YCTONYNBOCTH U aBTOKOJIEOaH Y
MeToz rapMOHHYECKO] JIMHeapu3almu. [ apMonudeckas TuHeapu3anys Henuaeinocrei. Criocodnr
onpeseneHus apTokoacoanuit. YacToTHBIN METO] OlIpe/ieieHus apTokonebanui. Onpenenenue
apToKoNeOanmit B 3aMKHYTOM cucteme. MccnenoBanue konedarenbHbIX MEPEXOIHBIX [IPOLECCOB.
Omnmcanue npornecca, ClocoObl OIPEeICHHS TAPaMETPOB IIEPEXOIHOTO MPoIiecca.
Tema 12 «J{ucKpeTHbIE CHCTEMBI YIIPABIICHHSD



OcHOBHBIE IOHATHSA U onpelieneHus. KBantoBaHue cursaga Ho BpEMEHHM, YPOBHIO X BPEMEHH K
ypOoBHIO. MOAyNIAIUA CUTHAIOB, BHBI MOJYIAIHN. MIMIyITIECHBIE 3IEMEHTHI ¥ HX CTATHYECKHE
XapaKTePHUCTUKU.

Tema 13 «Maremaruueckoe ONKUCAHKE UMITYJIbCHBIX 3JIEMEHTOB ¢ aMILIUTYJHO-UMITYIbCHON
MOIYAIHEH

Pemeryarsie (pynkiuy. PaznocTabie ypapuenus M aeanbHbiii UMITYTBCHBIN SJIEMEHT ¥ ero
XapaKTepHCTUKH.

Tema 14 «YpaBuenus, nepeaaToynbie (PYHKIUH K YACTOTHBIC XapaKTEPUCTUKH UMITYJIECHBIX CHCTEMY
YpaBHEeHHs U IepeaTOYHbIe (DYHKIUM Pa30MKHYTHIX HMITYIBCHBIX cucTeM. CBOHCTRA epeaTOUHBIX
(GyHx1mi, YacToTHBIE XapakTEPUCTHKI PA30MKHYTHIX UMITYIbCHBIX cucTeM. [lepenaroynsie (hyaximum
PA30MKHYTBIX M 3aMKHYTBIX UMILYJIBCHEIX CHCTEM C €IUHHYHON H HeeTUHUYHOH 00paTHOI CB3bIO, ¢
HMITYJIBCHBIM 3JIEMEHTOM HE BBEIXOOE, ¢ HMITYJILCHBIM 3JIEMEHTOM B LICITH O6p2|.THOﬁ CBA3H.

VY eTOWYMBOCTh THHEHHBIX MMITYJIECHBIX CHCTEM.

Tema 15 «MeTomp! afarITHBHOTO YIIPABICHUS

CTpyKTYpBI laliTUBHBIX CHCTEM yIpaBieHus. DyHkiuu kavecTBa. MeTo/ bl MOMCKa DKCTPEMYMAL.
Kpurepuu v anroputmsl caMoHacTpoiky. CUCTeMBl aJJallTHBHOTO yipasiaeHus. CHCTeMBbl
HKCTPEMANIEHOTO YIIPABICHUS U peryupoBanns. CHCTEMBI ¢ MOJICIBIO, CHCTEMBI ¢ MOACTPANBAEMON
Mo/ienbi0. CHCTEMBI, OCHOBAHHBIEC HA METO/AX CIy4aHHOTO [TOMCKA.

Tempbl NpAKTHYECKHUX 3AHATHI

Tema Nel. McenenoBanue JMHAMHYECKHX XapaAKTEPUCTUK THIIOBEIX 3BEHLEE.
Tema Ne 2. MccitenoBanme yacTOTHBIX xapaxkrepuctux CAY,
Tema Ne 3. Mccenosanue ycTouuBocT THHERHEBIX CAY.
Tema Ne 4. Ouenka KadecTBa IepexoaHoro npomecca CAY.
Tema No 5. Yiyuinenue KiaT-IBCTBa nporiecca perynupoanus CAY BBeIeHHEM OCIEJ0BATEILHEIX
KOPPEKTHPYIONIHX YCTPOKCTB.
Tema Ne 6. HccnenoBanue CACTEMEL ¢ 3aa3bIBAHHEM.
Tema Ne 7. Vceneropanue AUHAMUKH HEIUHEHHEIX aBTOMATHUECKHX CHCTEM.
Tema No 8. HMcenenopanue JHHAMEKH peJedHON CUCTEMBI ¢ THOKOM 06paTHOI CBS3BIO.
Tema Ne 9. Mccnenopanne umiyibeHblx CAY.
Tema Ne 10. MccnenoBanue cucTeMsl yIpas/ieHUs HECTAITHOHAPHEIM 00LEKTOM.
|

|
| |
5. OBPA3OBATEJIBHBIE TEXHOJOI'MHA

V3yuenne qucnaimbs « OCHOBBI YIPABIEH ST TEXHHYIECKHMHE CHCTEMAMED) TIPETI0NaraeT
HE TOJILKO 3aIlOMHMHAHKE W TIOHUMAaHNe, HO U aHaIN3, CHHTEe3, peieKcuio, GOpMHUPYET YHUBEPCATBHBIE
YMEHHUSI ¥ HABBIKH, SIBJISIOIIHECS OCHOBOM CTAHOBIIEHHS clieluaiicTa-podeccuonana. OQHako TOIbKO
cpencTBa UCIUIUTMHE] « OCHOBEI YIIPABJICHUS TEXHUUECKUMHE CHCTEMAaMM» HEOCTaATOYHB JTTs
(hopMUpOBAHUA I{JIIOHGBI:I;X KOMIIETeHIMI OyIyLIero creluaiucTa.

Jlns peanusanuy KOMOETEHTHOCTHOTO II0/X0/(d IIPEAJIaraeTess HHTerPHPOBATE B yUEOHEIH
IIPOIECC MHTEPAKTHBHEIE 00pa30BaTENBHEIC TEXHOIOTHH, BKIIOYast HH(OOPMAHOHHBIE 1
KoMMyH#KanuorHble TexHooruu (MKT), npu ocyIecTBIeHIN pa3MuuHbIX BUIOB yueOHOH paboTsl:

— Y4eBHYIO JHCKYCCHIO;
— BJIEKTPOHHBIE CpecTBa 00yIeHuUs (CaiI-NeKIuH, KOMIIOTePHEIE TeCTHI);
— MUCTAHIMOHHEIE (CETERbIE) TEXHOJIOIHH.

TeMm cambiM COB,H\&IOTCH YCIOBHS JUIA pealld3anii KOMIIETEHTHOCTHOTO IIOAX0Na ITPH U3YICHHH
JHCITATIIIHHEI «OCHOBEI VIIPABICHUSA TEXHUIECKUMHU CHCTEMAMUD).




Tem caMBIM CO3TaIOTCA YCIIOBHA IJid peallu3aliliil KOMIETCHTHOCTHOI'O 110 I1X01a IIPH M3YUICHHH

TUCIMIIITHHE] « OCHOBBI VIIPABJICHUA TCXHUYCCKHUMH CHCTEMaMHD).

6. OEHOYHBIE CPEJCTBA IS TEKYINETO KOHTPOJIS

VCIEBAEMOCTH, IPOMEXYTOYHON ATTECTAIIMA TIO
UTOTAM OCBOEHUSI TACHUTLITAHEL ]
YYEBHO-METOMYECKOE OBECHEYEHUE
CAMOCTOSITEJBHOM PABOTHI CTYIEHTOB

I[JISI OIICHKH TEKYIICTO KOHTPOJIA YCIICBACMOCTH CTYIOCHTOB IIPCAYCMOTPCHO TpH

PEHTHHI-KOHTPOIIS, IIPOBOAMMEIX COINIACHO IIPUHATOMY B YHUBEPCHTETE rpaduKy.

HpOMe}I{yTOT-IHaH ATTECTallkg — 3a4cT.

HHH CAMOCHIOAMEIbH O paﬁomm CTyACHTaM  IIPEAOCTABJISACTCIA  JJICKTPOHHAS  BEPCHIL
METOIHYCCKHX YKaBaHI/II‘:I kK CPC u cmacox BHﬂaHHﬁ, KOTOpEIC JOJDKHEBI OBITH BEITOTHCHEL

B LN

TEMBI, BBIHOCHUMBIE HA CAMOCTOATEJBHYIO ITPOPABOTKY

[Moka3arenu KayecTBa NepeXoaHbIX pexxuMoB CAY.

Omnucanue TUCKPETHBIX CHCTEM C IIOMOIIBIO PAa3HOCTHBIX YpaBHEHHH.
Onrumanehaeie CAY.

MeTobl MOBBIIERN cTaTHYecKod TounocTr CAY,

VY CToWYNBEIE H MUHHUMAJIbHO-(DA30BbIE 3BEHBSL.

BOITPOCBI
K PeliTHHI-KOHTPOJIX 3HAHMI CTYy1¢HTOB
Pe#ituar-xontpons Nel

. HOCTpOHTB JIOI'ﬂpH(pMH‘iECKHG YaCTOTHEIC XapaKTCPUCTHKH.

100-s(1-s+1)
(0.02-5+1)(0.01- 5> +0.05-5+1)
[ocTpouTh HorapF@MquCKHe YACTOTHBIE XapaKTEPUCTHKHU:
H(s) = 100(0.02-5-;—1) .
5+(0.05-5+1)(0.01-5s" +0.2-5+1)

H(s) =

. TToctpouTs JlorapupmMuyeckre YaCTOTHBIE XapaKTEPUCTHKH:

100-(0.05-5 +1)(0.005- 5 +1)

H(s)=
(5) s +(0.01-5* +0.02-5+1)

IlocTponTs OrapupMUIeCKHe YaCTOTHEIC XapaKTePHCTHKM:
HIS = 100-5-(0.001-5+1) .
(0.01-5+1)(0.05s +1)(s +1)

. HOCTpOHTb JIOF&pH(bMH‘IGCKI/IC HTACTOTHERIC XaPaKTEPHUCTHKH.

100-5-(0.001- 5 +1)
(0.01-5+1)(0.255> +0.6-s +1)(s +1)

H(s) =

HOCTIJOPITI: JIor apPICbMI/I‘IeCKI/IG YaCTOTHEIC XapaKTePHUCTHKH.



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

Hig)=—
§°-(0.01-s+1)(s+1)

. IlocTpouts norapupMeudecKne YacTOTHRIE XapPaKTEPUCTHKH:
H(s)= 50-(0.001-5+1)(0.002- s +1) -
5-(0.01-5+1)(0.04-5+1)

. IlocTpouTs norapudmMudeckye JaCTOTHBIE XAPAKTEPHCTHKH:
50-(0.005-s5+1

H(s)= ( z ) L

§:(0.01-s+1)°(0.04 -5 +1)

PeliTuHr-xoHTpOIH No2
. 3ajaHa nepenaTo4Has QyHKIUS 3aMKHYTOH cHcTeMBl. OmpelenTh, HCIOIb3Y S KPHTEPHIT
ycToiunBocTH I'ypBHIa, yCTOMHUMBA cuCcTEMa M HET?
100

H(s)=— 3 2 e
s" +20s" +10s° +91s +1
. 3amaHa nepefaTodHas (YHKIHS 3aMKHYTOM cucTeMbl. OnpeaenuTh, HCIOMb3ys KPHTePHit
ycroiuuBocTH Muxaiiiosa, ycToRYMBaA cHCTeMa WM HEeT?

1000
H(s) = _
(25-5+1)(0.1- 5 +1)(0.01- 5 + 1) + 1000

. 3ajaHa nepeparoyHas QyHKUMS Pa3OMKHYTOH cHCTeMBI. ONpeneuTh, HCTONB3YS KPHTSPHH
2
ycroiumBocT HalikBucTa, ycToH4rBa 3aMKHYTas CHCTEMa WK HeT?
50
H(s)=
(25-5s+1)(0.1: s +1)(0.01-5+1)
PefiTuHr-koHTpOIH No3

. 3apmana nepejatoynas GpyHKIHS 3aMKHYTOH cucTeMbl. OIpeieuTh, HCIIONL3Y S KPHTePHi

v | u
ycroitunBocTH ['ypBrIla, YCTOHYMBA CHCTEMA I HET?

|

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

. 3ajnaHa nepenarodHad QyHKIHS Pa3OMKHYTOH cucTeMbl. OnpenenuTs, HCIONb3ysl KpUTePHT
yeroifunBoctd Haltkpucra, yeToiiunBa 3aMKHYTas CHCTEMa HIIH HeT?

1
(25-5+1)(0.1-5+1)(0.01-5+1)
. 3amaHa nepemaTouHad GyHKIHL. OnpenenuTs, TAI 3BeHA.

H(s) =

1
H(s) = 5
} (0.001-5+0.11-s+1)

. Ompenenuts 3HadyeHve ¢hassl mpu (£ = 0y u (@ —>0)
50-(0.005-s5+1)

H(s) = ;

s-(0.01-s+1)°(0.04-s+1)

OnpenenuTs 3HAYEHYE YaCTOTHI cpe3a s NepelaTOYHON (YHKIIHI

His) = 10
(0.5-s+1)(0.1-s+1)




ITo 3agaHHOl IepeIaTOuHOM (YHKIMH OMPeJeTATEs U3 KaKHX THIIOBEIX 3BeHLEB cocTouT CAY
10s(1+0.01s
H(S) s (2 )
0.01s° +0.2s +1

—50.01

ITo mannoii nepemarounor Gpyuximuun H(s) = 8se Ka4eCcTBEHHO H300pa3uTh

xapakrepuctaku  h(t,), A(®), e(w)
ITo mpuBeIeHHOMY YPaBHEHHIO COCTABHTE CTPYKTYPHYIO CXEMY

2" (1) +4y' (1) + y(@) = x(2)
OnpenenuTs quanazod n3MeneHns napaMerpa K, mpa KoTopom 3aMKHYyTasd €HHATHOK

obparuoit cBsa3pio CAY, ycToiiuusa.

2s
Wpaa (S) =

S +s2+10s+K

Bonpoce! k 3a4eTy o Kypey «OcHOBBI yYupapJieHHsl TEXHHYCCKHMH CHCTEMaMId»

Sl el

19.
20.
21
22.
23,
24.
25.
26.
27.
28.
29,
30.
31.
32.
33,
34.

35

Knaccudukamus CAY.

JInneapusanus ypapaenuit CAY.

Mdopmer 3amucn audhepennuanbEeix ypapaenui CAY.
XapakrepucTHKH 3B¢HBEB CAY.

a) BpeMEHHEIE;

©) 4acTOTHEIE;

. Anmeproandeckoe 3BeH0 1-0ro mopsaaxa.
11.
12.
13.
14.
15.
16.
17.
18.

AIlepHOIMYECKOe 3BEHO 2-0T0 [IOpAIKA.

KonebaTensHOE 3BEHO.

KoHcepBaTHBHOE 3BEHO.

VHTerpupytonye 3BeHbs.

Juddepennupyromue 3BeHb4.

3BEHO ¢ IIOCTOSIHHBIM 3aIIa3IbIBAHUEM.

VeTolunBhIe H MUHHMaJIEHO-()a30BbIE 3BEHbA.

ITepenaroynast pyHKIMS X YaCTOTHBIE XaPAKTEPHCTHKH MOC/ICA0BATE/IFHO COCTHHEHHB
3BEHBEB. ;

ITepenaTounas GYHKIMSA M YACTOTHEIC XapaKTEPHCTHKH MAPAIUIEIEHO COEMHEHHBIX 3BEHBEB.
IeproauuHas (yHKIUS K YaCTOTHEIE XapaKTePHCTHKY 3BeHa, oxBaderHoro OC,
ITepenarounsie pysxuu CAVY.

VYeroitunBocTh THHeapu3oBaHHbIX CAY.

Kpurepuit ycmﬁ{maocm ['ypeuna.

Kpurepuii ycroiunpoctu Haliksrcra.

HorapH(bMquCKI/;II?'I Kputepuit yeroitunsoctu Hafiksucra.

Kpurtepuii ycroiiunsoctd Muxainosa.

Cunres CAY metomom JIAX.

ITokazaTeny KayecTra MepeXomHbx pexuMoB CAY.

MeTo/IBI MOBEIIEHHS cTaTHYeckoi TounocTd CAY.

Tounble METOABI HCCIIEMOBaHNA HeMHEHHBIX CAY.

YacTOTHBII METOJT ONIpe/Ie/ICHHS aBTOKONeOaHuil.

Omnucanue AUCKPETHBIX CHCTEM C TIOMOMIBIO Pa3HOCTHBIX YPaBHCHHUH.

JuckpeTHoe npeobpasosarue Jlannaca i ero cBOMCTBa.

IIpuMeHenye JUCKpeTHOro peobpasobanus Jlamaca H Z-npeodpasoBaHus I aHATH3a
HMITYJIBCHBIX CHCTEM.

Ontumansusie CAY.



7. Y4eOHo-MeTOaAHYecKOe U HH(pOpPMAIHOHHOE o0ecneyenne JHCIUIINH b

a) 0CHOGHAs Numepamypa.

®enoroB A.B. OCHOBBI TeopuH aBTOMATHYECKOTO yipasieHus .— Omck: OMckuit
TOCYNapCTBEHHBIM TexHu4yeckui yHmHBepcuteT, 2012— 279 c— PexuMm rocryna:
http://www.iprbookshop.ru/.

Pribak JLA. Teopmsa asTomaTmueckoro ympaenenus. Yacts . HenpepoiBnble cmcTeMbl.—
benropox: benroponckuit rocyapcTBEHHBIH TEXHOJOTHUYCCKHM yHmHBepcurer mm. B.I
llyxosa, 2012.— 121 ¢.— Pesxxum poctymna: http://www.iprbookshop.ru/.

. Pribak JL.A. Teopus aBTOMaTHueckoro ynpasienus. Yactb II. JIMCKpEeTHBIE CHCTEMEL

benropoa: benropozckuii rocysapcTBEHHBIA TEXHONOTHUCCKMM yHuBepcurer um. B.I
Iyxosa, 2012.— 65 c.— Pexwum goctyna: http://www.iprbookshop.ru/.

) OonoanumenvHdas AuMepamypa.

. Kum JIII. Teopus aBromarmveckoro ympasneuug. Tom 1. Jlupeiinbie cucreMer— M.:

OHU3MATIIAT, 2007.— 312 ¢.— Pexxum moctyna: http://www.iprbookshop.ru/12967.-— DBC
«IPRbooks».

CoBpeMeHHas aBTOMATHKA B CHCTEMax YIIPaBJICHHS TEXHOJOTHYSCKHMH IporeccaMu: Yues.
noc. / B.IIL. Memmu, M.IO. Ilepyxun - M.: HUIl Hudpa-M, 2013 - 400 c. ISBN
978-5-16-005162-8.

bopuceBuy, A. B. Teopus aBTOMATHYECKOrO YIPaBICHUSA: DIIEMEHTAPHOE BBEJICHUE ¢
npumenenneM MATLAB. - M.: Uu¢pa-M, 2014. - 200 c. - ISBN 978-5-16-101828-6 .
Hpsaxonos B.II. MATLAB. Ilonmeni camoyuutens.— M.: IMK Ilpece, 2014.— 768 c.—
Pexxum nocryna: http://www.iprbookshop.ru/.

8) npoepammuoe obecnevenue u HHmepuem-pecypcol.

naxkersl: MATLAB
http:/elibrary.ru, Hayunas snextponnas OHOMHOTEKA;

http:// exponenta.ry
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2) nepuooudeckue U3DAHUA:

Kypnan «IIpobnemsel Teoprun U pakTUKy ynpasinenus». ISBN 0234-4505
Kypuan «HanoTexHoI0rHl: Hayka u npouseoacteo» ISBN oTcyrerByeT
Kypuan «HpﬂﬁOpOCTpOE:HHe U cpejcTBa apToMaTu3anum» ISBN otcyTcTyer
Kypnan «MexanOHHKa aToMarusarus, ynpasineaue» [ISBN 1684-6427
Kypran «Hano- 1 MukpocucTeMHas TexHukay. ISBN 5- 94836-063-6.

8. MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHHE JAUCHHUTLIIAHEL

«OCHOBBI YIIPABJIEHUS TEXHIYECKUMHA CUCTEMAMMP»

Habop craiinos: |

1. JIyist uTeHus JIICKIUAH UCTIONB3yeTes MYJILTUMeIHIHOe 000pya0Baye.
2 [Tporpammube naxkers:: MATLAB.
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