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1. HEJHA OCBOEHI/U‘I JAUCHUILINHBI
[{eTIMH OCBOEHHS JHCLIMTHHE! «OCHOBEL YIIPaBIICHHS] TEXHUUECKAMH CHCTEMAMUY ABIIAIOTCS

i
O3HaKOMJICHHE ¢ OCHOBaMH TCOpPHH AaBTOMATH4YCCKOI'O YIPABJICHHUA H IIOJYYCHME NPAKTMHYCCKHUX

|
HaBLIKOB HCIIOJIG30BaHUA COBpCM?HHBIX MCTOJIOE aHajln3a M CHHTE3a CHCTEM aBTOMATHYCCKOI'O

\
YIIpaBJICHUA TCXHUYCCKHMH CI/ICTCM‘aMI/I.

CTYI[eHTBI JOJIDKHBI I/I3y‘-II/ITI}> OCHOBHBIC IPUHITUIIBI IIOCTPOCHUS CUCTEM aBTOMATHYECKOIO
\

| )
yunpasienus (CAY), MATEMATHMECKUH anmapar MX OIMCAHMA, OCHOBHBIC IOKA3aTeNM H OLCHKH

KadecTra mponrecca yIlpaBlICHWI, D)IGTOI[BI a"HaJlu3a CHHTE3a JIPIHGﬁHBIX, HEIMHEHHEIX U JHUCKPETHLIX
\

cucrteM. [loHUMATE HOBBIE HaHpaBJ'IjeHI/IH PA3BUTHSL CiOBpCMeHHOﬁ TCOPHHN YIIPABICHUA U IPUMCHATEL UX
|

K pCHICHUIO KOHKPETHERIX 3a1a4

2. MECTO HHCHHHHHHBI B CTPYKTYPE OIIOII BO
\

|
|
JlaHHas IUCUMIUIMHA OTHOCHTCS K 00S3aTeNbHBIM JMCIUIUINHAM BapuatusHoi yactn OI1OI1

Kpr TECHO BBaI/IMOCBHSaP‘I ¢ JpYrHMH OUCHUIUIMHAME TakhuMH Kak: «Marematnkay

«DJIEKTPOTEXHHIKAY, «9neKrp0HI/H<9 M MHKPOITPOLECCOPHAs TCXHUKAY.
B xone yyeOHOM mpaKTHKH cﬁyneHTL.I JOJIKHEL OCBOUTE makeT MATLARB.
|
3. KOMHETEHHHH; OBYYAIOIIEI'OCH, POOPMUPYEMBIE B
PE3YJIBTATE OCEOEHHH ANCHAIIJINHBI
|

[ponece u3yuenus L[HCHI/IHJ#HHH HAIpaBlieH Ha (JOPMUPOBAHUE CIESTYIOINAN KOMIIETECHIAK:

CTI0COGHOCTBIO MPEACTABIIATE a/ICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHHA HAYYHYIO KapTHHY MHMpa ta
I

OCHOBC 3HAHUS OCHOBHBLIX IIOJIOJKCHHM, 3aKOHOB M METOJOB €CTCCTBEHHEIX HAyK M MaTeMaTHKH
(OIK-1).

B pesynpTare H3y4eHUS TUCHUILIHHEI CTYAEHT JOIDKEH:
3HAaTh: OCHOBHEIE IOJOXKEHHS COBPEMEHHOM TEOPHHU YIIPABICHHS.
YMeTb: paccYMTBIBATG M MPOEKTHPOBATh 3JIEMEHTEl M YCTPOHCTBA, OCHOBAHHBIE HA PAa3IHYHEIX
pH3nUecKuX IPHHITNITAX ASHCTBUSL
Baagers  meromamm MaTeMaTH*‘{eCKoro aHalu3a ©  MOIEIMPOBAHUSA, TEOPETHHYECKOr0 U

SKCIIEPUMCHTAIBHOIO I’ICCJ’[G,I[OB&HI/I!r[ TCXHHUYCCKUX CHCTCM.



4. CTPYKTYPA 1 COAEP)KAHUE JUCIAITLIVNHBI

OO1mas TpynoeMKOCTh AUCHUILTHHEI COCTABIILET 3 3a9eTHRIX enuHUIKL, 108 uacon

Bune! yiebnoit paGoTsl, Briovas
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Copepaxanue THCIUIIMHDI
Jlexnun

Tema 1. «OcHOBHBIE HOHSI"[:‘I/HI U OIPEJCIICHUS TEOPUH YITPABICHIIS.
Crpyxrypa CAY, BosneiicTere Ha cuctemy. ®opMynupoBaHie UEIH YIPABICHUS B TEXHAYECKHX,
9KOHOMHYECKHX U conuaabublX cucreMax. Knaccugpukamms CAY.
Tema 2. «JIunacinbe cHCTeMbl YIIPaBICHUS
Maremarnydeckoe omucanve CAY. Bos/ieiicTBIs Ha CHCTEMY 1 TIPEHIAI CyNEPHO3HITHTL.
JInneapusanust ypaBHEHUH BO3MYIIIEHHOTO JBHKEHHSL,
Tema 3. «Maremarnueckoe orucanue 3senneB 1 CAY»
Maremaruueckiie OCHOBHI TEOPUH ABTOMATHHECKOTO ynpasienus. [Tonsatue oneparopa cucremsl. [Ise
(hopMBI MaTEMATHUECKOTO ONHUCAHMS 3BEHHCB U CHCTEM YIIPABICHUS: COKPAIIEHHAS 3aIUCh
g pepeHnnanLHOr0 ypaBHEeH A, lepefaTounsie GyHKImE. [Topsjiok MaTeMaTHaeckoro ONuCaHuys.
Tema 4. «XapakTepUCTUKH 3BEHBEB U CHCTEMY
Bpemenusie xapakTepuctuku. Exnanunas Gpyuxuus n nensra QyHkmms, onpenenenue. Ilepexognas u
BecoBas (PYHKIHK U UX ONPECICHHE.
Tema 5. «Ilepenarounsie Gpyuxipn CAYy
Ilepenarounsie pynkun CAY 110 ynpas/sitoieMy 1 BOSMYIIAIOIIEMY BO3EHCTBIAM, 110 OIHOKe 115t
PasoOMKHYTOH ¥ 3aMKHYTOM cucTeM. CTaTHUYeCKHE M acTATHUYECKUE CHCTEMBI, [TOHSTHE CTEIIEH!
acratusma. 3akoHb! perynuposanust. [IpeobpazoBanue cTpyKTYpPHBIX CXEM.
Tema 6 «Ycroitausocts CAY».
[Tonarue 06 ycTolunBOCTH JIMHENHBIX cucTeM. OCHOBHBIC OLPEACICHUS YCTONUHBOCTH.
Aurebpanyeckuii kpurepuit Payca-I'ypsuna. HacroTnsle kputepun: Muxaitnosa. Hajiksucra.
Pacripoctpanerue kputepus HalikBucta Ha norapupMudecKue YJaCTOTHBIE XapaKTePHCTHKH.
Tema 7 «KauecTBo mponeccor yrpaBiIeHus».
[ocTpoenue kpuBoit IepexoAHOro mnpoiecca. CBA3b MEXK)TY BPEMECHHBIMI 1 YaCTOTHBIME
XapakrepucTukaMu. KopHeBEIe METO/IbI OLIEHKU KauecTBa CUCTEM YIIpaBIeHus. MHTerpannHble ONEHKH.
HacToTHBIE KpUTEPUH KAadeCTRA. T(})qHOCTL CHCTEM YIIPABIIEHUS B TUITOBBIX PEXKUMAaX, COCTABIISIONIHE
ouerku. Koadpuruentsr omubox, criocort ux onpenenerus. Crenens acratusma CAY u ee Buusnue
Ha TOYHOCTh. UyBCTBUTCIIFHOCTD QAV.
Tema 8 «IloBbImeHrE Ka4eCTBA CHCTEM YIPABICHUS
Iogelnenue KauecTBa IMEPEXOIHBIX IPOLECCOB. 3a/1a4a CHHTe3a [0 3aMaHHBIM [TOKa3aTelsIM KaTecTBa.
BBenenne mociie1oBaTeNbHBIX U IapajlIeIbHBIX KOPPEKTUPYIOMUX 3BEHLEB U 3BEHBEE B IIEMH
o0patHbIX cBs3eli. CunTes KoppekTupyromux yerpoicts mo JIAUX. Iopermenne Toanoctr. Teopust
HMHBapUaHTHOCTH U KOMOMHUPOBAaHHOE yIpaBieHue. CHHTE3 CUCTEM YIpaBieHust. MeTo bl CHHTE3a: 110
TUIIOBBIM CTaHAAPTHBIM YPaBHEHMSIM. KOPHEBBIM MeToaM, 110 JIAUX. MeToj npocTpancrsa
COCTOSIHUH.
Tema 9 «Hemuneitnbie cucreMbl»
Ompenenenne HenuuedHnx cucreM. OCHOBHEIE BUILI HETHHENHEIX 3BeHbeB CAY 1 ux
XapaKTEePUCTHKH.
Tema 10 «Tounbie METOIBI UCCIICIOBAHKS YCTORYMBOCTH W aBTOKOJICOAHUI)
MeTox (a3oBoii mIockocTr. Pa3oBkIe TPAEKTOPHH OGEIKHOBEHHEIX THHEHHEIX cucTeM, Onpeieenne
0COBBIX TOYEK U TPaeKTOpHiL, MOBENEHNE TpackTopuit na miockocTu. Mazoswie Tpaexropun CAY ¢
HEITMHEHHBIME 3BeHBsIMH. DazoBbI¢ TPACKTOPUHU K METOJ] TOUEUHBIX IpeoOpaszoBanuil. Meron
JlanynoBa: ¢yakumy JismyHOBa, TEOpEMBE 00 yCTOMHYMBOCTH, ACHMIITOTHYCCKOM YCTOHYMBOCTH,
YCTOMYKMBOCTH B IIE€JIOM, HeycToiunBocTr. Meton IIpunacoseiBanus. YactorHeil meron B.M. Ilonosa.
Tema 11 « Ilpubnmxennsie MeTnbﬂ HCCIICOBAHMS YCTOMUMBOCTH B aBTOKOJIEOaHUIY
Merox rapMonndeckodt JimHeapusanuu. I'apMonuyceKas muHeapusaus HenuHedHocTel. CrocoOsl
ONpEJICIICHUS aBTOKOJIeOaHu. I-IacrrOTHH‘y’I METOJ{ OlIpesieieHust aBTokonebanuit. OmpeneneuHue
aBTOKoJIebaHull B 3aMKHYTOH cucreme. Mccnenopanne xoneGarenbHBIX MEPEXOAHBIX IPOIIECCOR,
Onucanye nporiecca, CriocoObl OTPEICICHUS IIapaMeTPOB TIEPEXOAHOTO MPOTIEcca.
Tema 12 «JluckpeTHBIE CHCTEMBI YIPABICHHS



OcHOBHBIE TOHATHS 1 onpenencurs. KBaHToBaHYe CATHANA HO BPEMEHH, YPOBHIO U BpEMEHHU 1
YPOBHIO. Moy A1 CUTHAIOB, BUBI MOIYJISIMH. FIMITyIIbCHEIE 2JIGMEHTEI ¥ MX CTATHUYECKHE
XapaKTEePUCTUKMA.

Tema 13 «MaTtemaTuuyeckoe OHI/IcaHHe VMITYJIBCHBIX 3JIEMEHTOB ¢ aMILUIUTY AHO-UMIYILCHOM
MOAYJISAIACH» ‘

Pemeryarbie pyHKIuM. Pa3H00THﬁle ypasnenus MneasHpii UMITYTbCHBIM DJIEMEHT U €T0
XapaKTEPUCTUKH. 1
Tema 14 «Ypapuenus, Hepez[aTothIe (GyHKITMH 1 4aCTOTHBIE XapaKTEPHCTUKH UMITYJICHBIX CHCTEMY
VYpaBHEHHS U TIepeIaTOUHEIE (byHKuHH Pa30MKHYTHIX UMIIYJILCHBIX CUCTEM. (CBOKCTRA TIEPEIATOYHEIX
bynuximit. YacroTHee XapaKTepI/ICTH/IKI/I PasOMKHYTHIX MMIYJILCHBIX cucreM. [lepenaTounsie GyHKITHN
Pa3OMKHYTHIX M 3aMKHYTBIX HMITYJILCHBIX CHCTEM C SANHIYHON ¥ Hee THHIIHON 0o0paTHOH CBS3BIO, C
AMIYIIBCHEIM 2JIEMEHTOM Ha Bmxoble, C UMIIYJIbCHEIM 3JIEMEHTOM B IEIM 0OPaTHOH CBSI3H.

Y CTOHYMBOCTD JIMHEHHBIX IMITYJILCHBIX CHCTEM.

Tema 15 «MeTo b1 a/JAITUBHOTO YIPABICHUS

CTpyKTypHI aTalITUBHBIX CHCTEM jnpaBneHHH. Dynxnuy KadecTsa. MeTo/ Il MONCKa IKCTPEeMyMa.
Kpurepun n anropurmsr CaMOHacTpOWKH. CHCTEMEI alalITUBHOTO yripaBienus. CHCTEMbI
OKCTPEMAIBHOTO YIPABNEHHUS U PEryIMPOBAHMAS. CHcTeMBI ¢ MOJIENBIO, CHCTEMBI C TIOACTPANBAEMOM

MoZeNbI0. CUCTEMBI, OCHOBAHHEIE \Ha METOJaX CIYyYallHOTO [OMCKA.
1
'TeMbI NPAKTAYECKAX 3AHATHIA
Tema Nel. Uccienosanue JIHaMUYECKIX XAPAKTEPHCTHK THIIOBBIX 3BCHBEB.
Tema Ne 2. Uccnienoranue 4acTOTHBIX xapakrepucruk CAY.
Tema No 3. HcciienoBanue yCTOI/I‘IPIBOCTI/I yuHednex CAY.,
Tema Ne 4. OneHxa KadecTBa nepexomoro mpornecca CAY.
Tema Ne 5. Yayumenue kagecTna qpouecca perynupoBanus CAY BBeleHUEM TTOCIIEI0BATENBHEIX
KOPPEKTUPYIOIUX YCTPOHCTB.
Tema Ne 6. UccnemoBanue CUCTEMEI ¢ 3aa3bIBAHECM.
Tema Ne 7. UccneoBanne MUHAMUKE HETUHEHHBIX ABTOMATHIECKIX CHCTEM.
Tema Ne 8. HUccienoranue I[I/IHaMI/IKI/I peNennon CuCTeEMBI ¢ rubKoM 06paTHOM CBI3EIO.
Tema Ne 9. Ucenemosanne nmuynnensix CAY.,
Tema Ne 10. UccnenoBanue CHCTEMBI YIIPaBNCHUS HECTAITMOHAPHBIM 0OBEKTOM.

5. OBPA30BATEJBLHBIE TEXHOJIOT MU

W3ydenrie TUCIIAIIMHEI <<(jCHOBbl YUPABJICHHSA TEXHUYCCKHMH CHCTEMAMHI)) H]‘)ezhnonaraeT
He TOJIBKO 3alIOMUHaHUE U HOHI/IMaHI/Ie HO U aHAJIU3, CHHTE3, pepriekcuio, GopMUpPYyeT YHUBEPCATBHEIE
YMEHHs ¥ HABBIKY, SIBIISIOIIHUECS OQHOBOH CTAHOBJICHUA crenuanucra-npodeccnonana. OHaKO TONBKO
CpencTBa JUCHUIUTAHB! « OCHOBBI YIPaBJICHUS TEXHUYECKHMH CHCTEMAMIY HEJI0CTATOUHBI SIS
(opMupoBaHus KIFOUEBBIX KOMIETEHITHH GyyINEro CHeLMaicTa.

JUnis peanuzanyuy KOMIETEHTHOCTHOTO TOAX0/1A NPEUIAraeTCsl MHTErpUpOBaThH B YIeOHbIil
IIPOLIECC HHTEPAKTUBHBIE 00Pa30BaTEeIbHbIE TEXHOIOIUH, BKIIIOUAsS HH(DOPMAIMOHHBIE U
KoMMyHHKamoHHsIe TexHoorud (MKT), npu ocyniecTBieHUN pasnutaHeX BIJIOB yueOHOM paboTht:

— yueOHYIO JIUCKYCCHUIO;
— 9JIEKTPOHHEIE CpeicTBA 00yueHus (CHali-JIeKIi, KOMIIBIOTEPHEIE TECTh);
— IUCTAHIMOHHBIE (CETEBBIE) TEXHOIOTHH.

Tem camsiM co3faroTes yCioBust Il peanr3anii KOMIETEHTHOCTHOTO TIOAX0/A IPY U3YUeHUH

JUCHMINIHBL « OCHOBBI YIPABJICHUS TEXHIUSCKAMHI CHCTEMAMIY.



Tem caMbIM CO31AIOTCS YCIIOBHA U pealu3anui KOMIICTCHTHOCTHOI'O ITOIX 014 IIpY U3YUCHHUH
JHUCHHUILIHHE] «OCHOBBI YHUPpaBICHWA TCXHHICCKUMI CUCTEMaMU.

6. ONEHOYHBLIE CPEACTBA Js1 TEKYIIETO KOHTPOJISI
YCOEBAEMOCTH, TIPOMEXYTOYHOHM ATTECTAIIUM 1O
HTOI'AM OCBOEHMHS JUCHOUTIINHBI n
YYEBHO- METOI(I/I‘IECKOE OBECIIEYEHHE
CAM()CTOHTEJII)HOI/I PABOTHI CTYAEHTOB

JUIsL OLEHKH TEKYLIEro | KOHTPOJIS YCIEBAEMOCTH  CTYACHTOB MPEOyCMOTPEHO TP
PEATHHT-KOHTPOJIA, IPOBOAUMEIX COIIACHO NIPUHATOMY B YHHBEPCUTETE IPaPUKYy.
IIpomexxyTounas a'.[‘TeCTaI_IEH — 3aUeT.
Hust  camocmoamenvhoii  pabomur  CTyIEHTaM IPEOCTABISIETCS — BJIEKTPOHHAS — BEpCUs
meronuyeckux ykazanuii kK CPC u cnimcok 3aannii, KOTOPbIE TOJIKHEL OBITh BHITOIHEHEL

TEMBI, BBIHOCHUMBIE HA CAMOCTOSATEJIBHYIO ITPOPABOTKY

IToxazaTenu KadecTra nepexoz[me pexumoB CAY.

Onucanue JUCKPETHBIX cnéfTeM C IIOMOIIBIO PAa3HOCTHBIX ypaBHEHHUH,
OnruManbubie CAY. 'L

Meroe1 nOBBIIEHNA cTaTHYeckoi TouHocTH CAY.

VCToWUHBEIE M MUHEMAIbHO-(a30BEIe 3BEHbS.

N

| BOIIPOCHI
K PeHTHHI-KOHTPOII0 3HAHHI CTY/ICHTOR
\ Peitrunr-xontpoms Nel
1. TloctpomTs norapH(anqecKHe YaCTOTHBIE XAPAKTEPUCTHKH:
100-s(1-s+1
H( SJ‘) _ ( )

T (0.02-s+1)(0.01-5* +0.05-5+1)

|
2. HOCTpOI/ITB HOFapI/I(i)MI/I‘-ICCI‘(I/IC YAaCTOTHBIC XapaKTCPUCTUKH:

o (Sj _ 100(0.02-5 +1)
i
\

5-(0.05-5+1)(0.01-5* +0.2-5+1)

3. TlocTpouTh NOrapuMUYECKHe YACTOTHEIE XApaKTEPHCTHKMY:
3 100-(0.05-5+1)(0.005-5 +1

Fi(s) = 100-(0.05 51X )
§°:(0.01-5°+0.02-5+1)

4. Tloctpouts norapudMudecKre YaCTOTHBIE XaPAKTEPUCTHKMU:
| 100-5-(0.001-5+1)

H(s)= .
(0.01-5 +1)(0.055 +1)(s +1)

5. Toctpouts norapudMuydecKie 4acTOTHEIE XapaKTePUCTHKH:
«5+(0.001-s+1
H(s) = 100 (02001 s+1) .
(0.01:5+1)(0.25s" +0.6- s +1)(s +1)

6. HOCTpOI/ITB J'IOI‘apI/I(bMI'I‘-ICC KHC JaCTOTHDBIC XapaKTCPUCTHKHU!



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

B == ol s+ s+ 1)

. IMoctpouts norapupmMuvecKue 9acTOTHHIE XaAPAKTEPUCTHKH:
H(s) = 50-(0.001-5+1)(0.002-s+1) '
5-(0.01-5+1)(0.04-5s+1)

. HOCTIJOP[TB norapud)mmecxﬂe HAaCTOTHBIC XaPaKTCPUCTHUKH.
50-(0.005-5 +1
H(s) = ( - )
5-(0.01-5+1)°(0.04-5+1)

Pelitunr-koHTpOIH No2
. 3anana nepenarounas QyHKIMS 3aMKHYTOH cucteMbl. ONpeNe/nTh, HCIONb3Ys KPUTEPHit
yeroiuuBocTH ['ypBHIIa, yeToiiunBa cucTeMa MM HET?
100

H(s)=— 3 2 ‘
5" +20s” +10s" +91s +1
. 3amana nepenarouHas GyHKIUS 3aMKHYTOM cucTeMbl. ONpPeNenTh, HCIIONL3Ys KPUTEpHii
ycroiunBocTd Muxaiinosa, ycToliunBa CHCTEMa HIH HET?

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

. 3ajana mepeaaToYHas (pyHKIMSA pasoMKHYTOH cucTteMbl. OUpEeNuTh, HCIOb3ys KPUTEPUii
ycroruunsoct HalixBucTa, ycToliurBa 3aMKHYTas CHCTEMA UM HET?
50
H(s)=

(25-s+1)(0.1-5 +1)(0.01-5 +1)

PefiTunr-koHTpOIH No3
. 3ajmaHa mepefaToysad QyHKIMS 3aMKHYTOH cucTeMBbl. ONpeieNuTh, HCIONB3YsI KpHTepii
ycrorunsoctH ['ypBuna, ycToiiunsa cucremMa Wi HeT?

H(s) = 100
s +20s° +10s% +91s +50

| v )
. 3anmaHa nepegatoyHas (QyHKIUS pa3oMKHYTO crcteMbl. OnpenelnTh, HCIOIb3YsI KpuTepuit
yeroiunBocTd HalikBucra, ycroiiunBa 3aMKHyTas CHCTEMa HITH HET?

1
(25-s+1)(0.1-s+1)(0.01-s+1)
. 3anana nepenarounas ¢pynkuug. OnpenenuTh, THI 3BEHA.

H(s) =

1

H(s) =
()= 0001 52+ 047559)

. Onpenenuts 3HaueHue ¢assl npu (P = 0)1?1(“’ — 0)
50-(0.005-s+1

H(s) - Sasu

s-(0.01-s+1)°(0.04-s+1)

. Ompenenuth 3HaYEHHE YACTOTHI Cpe3a Ui MepeITaTOuHOM QYHKIMH

His) = 10
(0.5-s+1(0.1-5+1)




6. Ilo 3axamHoil mepenaTouHo GYHKIMH ONPEEIUTh U3 KAKUX TUIOBBIX 3B€HBEB cocTouT CAY
105(1+0.01s
H(s)= (2 )
0.01s° +0.2s +1

—s50.01

7. Tlo manmnoi nepenarouHoit ¢pynkimu H(s) =8se™ " kauecTBeHHO H300pa3UTh

xapakTepucTuk  h(t,), A(®), ¢(o)
8. llo mpuBemeHHOMY YPaBHEHHIO COCTABUTH CTPYKTYPHYIO CXEMY

2y"()+4y' () + y(t) = x()
9, OHpeI[GIII/ITB JAuaria3oH USMCHCHUA napaMeTpa K, HpI/I KOTOpOM SaMKHYTaﬂ G,'[lHHH[“IHOﬁ

obpatHoit cBs3pio CAY, ycroiiunBa.

2s
Wpas (S) =

S+ +10s+ K

Bonpocel k 3auety mo Kypcy «OCHOBBI yNIpaBJ/ieHHs] TEXHHYECKHMH CHCTEMaMu»

6. Knaccuduxamus CAY.

Jluneapusarus ypasHeHuit CAY.

®opmer 3amucu quddepeHHaNBHEIX ypaBHeHuit CAY.

XapakTtepucTuxu 3BeHbeB CAY.

a) BpeMeHHEIE;

0) 4aCTOTHEIE;

10. Anepuoayieckoe 3B€HO 1-0ro nopsaka.

11. Aneproarueckoe 3BEHO 2-0T0 IOPSIKA.

12. KonebarensHoe 3BEHO.

13. KonceppaTusHOE 3BEHO.

14. Murerpupyromye 3BeHbs.

15. Tuddhepeniupyromye 3BeHbs.

16. 3BeHO ¢ NOCTOSHHBIM 3alla3/1bIBAHHEM.

17. YeToitunBeie ¥ MEHIMATEHO-(a30BbIE 3BEHBS.

18. ITepenarounast pyHKIUA 1 YaCTOTHBIE XapaKTEPHCTUKH HOCIEA0BATEIHHO COSTUHEHHbIX
3BEHBEB.

19. Ilepenarounast (pyHKIUS U YACTOTHBIE XapPAaKTEPUCTUKH NApaJIeIbHO COSTUNHEHHEIX 3BEHBEB.

20. Tleproauunas GpYHKIUS ¥ YaCTOTHBIE XapaKTePHCTHKH 3BeHa, oxBadeHHoro OC,

21. Tlepenarounsle pyHknua CAY.

22. YcroiuuBocTh nHeapn30BaHHEIX CAY.

23. Kputepuii ycroitunBoctu ['ypBuna.

24. Kpurepuit yctotunBocta HalikBucra.

25. Jlorapudmuueckuii kputepuit ycroiiunboctr HaliksucTa.

26. Kpurepuit yctounsoct Muxaiinosa.

27. Cunres CAY MeromoM JIAX.

28. TTokasarenu KayecTBa nepexoAHbIX pexkuMoB CAV.

29. MeTobI MOBBIIIEHUI cTaTHYecKoi TouHocTH CAY.

30. Tounbie METOLBI UCCIENOBAHUSI HeHHEHHRIX CAY.,

31. YacTOTHBIH METOJ OIPEACTICHHUS ABTOKOJICOAHHM,

32. Onucanye AUCKPETHBIX CHCTEM € IIOMOIIBIO Pa3HOCTHBIX YPABHEHMUIA.

33. uckperHoe nmpeobpasoBanue Jlamaca u ero cBOMCTBA.

34. TIpuMeHeHue JUCKPETHOTO IpeobpasoBanus Jlamnaca u Z-npeoOpasoBaHus i aHaIu3a
HAMITYJIBCHBIX CUCTEM. ‘

35. Ontumansasie CAY,

o o



7. YueGuo-meToau4eckoe H HHPOPMANHOHHOE O6ecneyeH e THCIHIINHbI
|
a) OCHO8HAs ﬂumepamyﬁa'

1. @enoton A.B. OCHOBBI TEOPHH 4BTOMATHYECKOTO VIPABICHHS .— OMck: OMCKH
rocyAapCTBEHHBIH TeXHI/tquKHH yHusepcurer, 2012.— 279 c¢— Pexum mocryma:
http://www.iprbookshop.ru/.

2. Poibax JLA. Teopus aBToMarwueckoro ynpasmeHus. Yacts 1. HempephBHBIE CHCTEMBI.—
benropoxn: Benropoz{cxnn TOCYJIApCTBCHHEIH TEXHOJIOTHYECKUit yHHBepcuter uMm. B.I.
IlTyxosa, 2012.— 121 ¢.— Pesxum pocrtyna: http://www.iprbookshop.ru/.

3. Peibax JL.A. Teopus aBToMaTmueckoro ympasiaenus. Yacte I, JIMCKpEeTHBIE CHCTEMEL
Benropox: Benropofackuil rocymapcTBEHHBIH —TEXHOMOTHUESCKHIA yHHBepcuTeT M. B.I.
Illyxosa, 2012.— 65 c.— Pexum goctyma: http://www.iprbookshop.ru/.

6) Oononnumenvras numepamypa:

1. Kum JLII. Teopms apromatumueckoro ympasiaeHus. Tom 1. Jlubeifuple cucTeMbL— M.:
OU3SMATIINT, 2007.— 312 ¢.— Pexum goctyna: http://www.iprbookshop.ru/12967.— 3BC
«IPRbooks». ‘

2. CoBpeMeHHas aBTOMATHKA B CHCTEMAaX YIIPaBJIEHHS TEXHOIOTHYECKHMH Iporeccami: Yuel.
noc. / B.IL Wemmn, MIO. Ilepyxun - M.. HUI[ Hudpa-M, 2013 - 400 c¢. ISBN
978-5-16-005162-8. ‘

3. Bopuceruy, A. B. Teopnﬂ aBTOMATHYCCKOIO YNPABIECHUSA: 3JEMEHTAPHOE BBEJECHHE C
npumeHeHneM MATLAB. - M.: Uugpa-M, 2014. - 200 c. - ISBN 978-5-16-101828-6 .

4. Ipsxonoe B.II. MATLAB IMonaent camoyuutens.— M.: JIMK Ilpecc, 2014.— 768 c.—
Pexxum noctyna: http://www.iprbookshop.ru/.

8) npozpammHoe o6ecnet¢eHue u Humepuem-pecypcul:
naketel: MATLAB ‘
http://elibrary.ru, Hayunas SNEKTPOHHAS 6ubnuorexa,;
http:// exponenta.ru
2) nepuoduyeckue Uz0AHUA:
Kypuan «[Ipobraemsl Teopuu ¥ NpakTHKH yupasieHusny. ISBN 0234-4505
Kypnan «HanoTtexHonoruu: Hayka u nnpousBoacteo» ISBN orcyrersyer
XKypuan «IIpuGopoctpoerre u cpenctsa aBromartusanuu» ISBN orcyrcTByeT
XKypran «MexarpoHuka, aBroMaru3aius, ynpasieaae» ISBN 1684-6427
XKypnan «Hano- 1 MukpocucTeMHas texHukay. ISBN 5-94836-063-6.
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8. MATEPHAJIBHO-TEXHHUYECKOE OBECIIEYEHUE JUCHUTIIAHBY
«OCHOBBI YIIPABJIEHUSI TEXHUYECKHUMU CUCTEMAMM»
Ha6op cnaiinos:
&, J1s 9TeHus NeKIUH UCTIoNIb3YeTCs MyIbTUMEUIHOE 060pyIOBaHKE.
2. Ilporpammuslie naketsr: MATLAB.
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