DHIeIbCCKUHM TEXHOIOTHYECKUN HHCTUTYT ((punnan) ¢penepaabHOro rocyaapcTBEHHOTO OI0IKETHOTO
00pa3oBaTeNbHOTO YUPEIKICHUS
BBICIIETO 00pa30BaHUs
«CapaToBCKHUi TOCyAapCTBEHHBIN TEXHUYECKUI yHUBEepcUTEeT MMeHH [ 'arapuna FO.A.»

Kadenpa «EcTecTBeHHBIC U MAaTEMAaTHYECKUE HAYKHI»

PABOYASA ITPOI'PAMMA

10 JUCLUIUINHE
b.1.2.13 «Teopusi ynpasJjieHHsI B HH(POPMALHOHHBIX CHCTEMAX»
HalpaBJIeHUs OATOTOBKU
09.03.01 «MupopmaTrKa U BEIYUCIUTEIbHAS TEXHUKA» YPOBEHb OaKaiaBp
[Tpoduns «IIporpamMmmHOe oOecTieueHne CPEACTB BEIYUCIUTEILHON TEXHUKU U
aBTOMAaTU3HPOBAHHBIX CHCTEM»

dbopma oOyueHust — ouHast
Kypc — 4

cemectp —/

3a4E€THBIX €OUHUIL — 5

4acoB B HEJIEINIO — O

Bcero yacos —180,

B TOM YHUCIIE:

JIEKIIUU —32

NpaKkTUYeCcKHue 3aHATHs — 48
nabopaTOpHBIE 3aHITHS — HET
camocTosTenpHas padora — 100
3a4eT — HeT

DK3aMEH — [ CEMECT)

PI'P — mer

KypcoBas paborta — 7 cemecTp
KYpPCOBOM MPOEKT — HET

Pabouast mporpamma o6cyxaeHa Ha 3aceqanuu kadenpst EMH
«27» nrons 2022 roga, npotokos Ne 9

/
3aseayrommuii kageapoit £ A2/ [Kumna E.B./

Pabouas nporpamma obcyxnena Ha YMKH MBUT
«27» nrons 2022 rona, mpotokosa Ne 5

Ipeacesarens YMKH ¢.7%%/ [Kumna E.B./

Ourensc 2022



6. Ileau u 3a7a4l THCHHUILTHHBI

Lenps mpenonaBaHust AUCIUTUIMHBL:
Teopernueckass moaroroBka cryaeHToB  HampaiaeHus 09.03.01 «Wudopmatuka wu
BBIYUCIIUTENbHAS TEXHUKa» B O0JIACTH TMOJy4eHHUS M 00pabOTKM MH(POPMALUU O COCTOSHHH
00BeKTa M BHEUIHMX YCJIOBUAX €ro paloThl ISl OMNpEeNeNIeHHs BO3IACUCTBUIA Ha OOBEKT,
o0ecreynBaroInX JOCTHKEHHUS LeJed  YNpaBlIeHHsA, C HCIOJIb30BAHMEM MaTeMaTHUECKUX
npuioxeHui makera MatLab, VisSim, rexnonorun VBA.

3ajaun u3y4yeHus: JUCHUILITUHBIL:
®dopMHupoBaHUE HEOOXOAMMBIX 3HAHWM, YMEHHWW W HABBIKOB B 00JIACTH OCHOB TEOpPUU
yIpaBICHUSI.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

Hucrunmuaa b.1.2.13 «Teopust ynpasineHus: B ”HGOPMAIIMOHHBIX CHCTEMax» OTHOCHTCS
K BapuaTHBHOM yactu Onoka 1 yuebHoro rurana OIIOII BO (GakamaBpuar) HarmpaBiIeHHS
noarotoBku 09.03.01 «MudopmaTuka ¥ BEIYHCIUTENbHAS TeXHUKa» mpodmib: «[IporpamMmmuoe
o0ecrieyeHne CpeCTB BEIUMCIUTEILHOW TEXHUKU  aBTOMAaTU3UPOBAHHBIX CHCTEM.

JucruminHa yutaercs Ha 4-M Kypcee. 3aueTHbIX eauHuL 5. [IpogomkurensHOCT Kypea
coctaBiisieT 80 ayTUTOPHBIX y4yeOHBIX 4acoB, 0Opa3oBaHHBIX 32 yacamu JeKIui u 48 gacamu
npakTuueckux 3aHsaTui. [Tomumo storo, 100 yacoB B Kypce OTBOIUTCS O] CAMOCTOSITEIIBHYIO
paboTy CTyEeHTOB.

JIst ycnenHoro 0CBOGHUS Kypca, CTYICHTHI I0JDKHBI OBITh 3HAKOMBI C JUCHUILIMHAMY
«InxeHepHass M KOMIIbIOTEpHasi rpaduka», «BpluuCIuTENbHAs MaTEMaTHKa», a TaKKe MMETh
NPAaKTHYECKHE HAaBBIKM MPOTrPaMMHUPOBaHMA. {UCIUIUIMHA 00eCIICUNBAET CTYACHTa MUHIMYMOM
(byHIaMEHTATBHBIX WH)KEHEPHO-TEOMETPHUECKUX 3HAHMI, HA 0a3e KOTOphIX Oynaymiuii OakazaBp
MOKET YCIICIIHO W3y4aTh CIEAYIOUINE AWCHMIUIMHBI : «[IpHHIUMIBI U TEXHOJIOTHH CO3JaHUS
AIIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOBY.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUNINHBI

Wzyuenne puctumauasl  b.1.2.13  «Teopust ympaBineHuss B HH(POPMAIIMOHHBIX
CUCTEMax» HaIlPaBJICHO Ha (OPMHUPOBAHUE Y CTYJECHTOB CICAYIOMINX KOMIIETCHIIHIA:

- CHOCOOCH MPUMEHATh €CTeCTBEHHOHAYYHBIC M OOIICHH)KEHEPHBIE 3HAHUS, METObI
MaTEMaTHYeCKOro aHajliu3a W MOJEIMPOBAHUS, TEOPETHUECKOTO U HSKCIEPUMEHTAIHLHOTO
uccienoBanus B mpodeccuonansHoi aesrenproctu (OIMK-1);

- CrnocobeH OCylIeCTBIATh MOUCK, KPUTHYECKHM aHamu3 W CHUHTe3 HH(Oopmauuu,
MPUMEHATH CHCTEMHBIH TTOXO/1 TS pelIeHus mocTaBieHHbIX 3a1a4 (YK-1).

B PE3YJIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT NOJIZKCH:

3nams:
® TIPUHIIUIBI B3aUMOJICHCTBUS CUCTEMBI YIIPABJICHUS C OOBEKTOM YIIPaBICHUS |
e OIEpaIMOHHBIN METO penieHus: AU PepeHInaTbHbBIX YPABHCHHH |
® pa3IUYHBIC CIIOCOOBI OMUCAHUS TUHAMUYECKUX 0OBEKTOB |
® OCHOBHBIC CBOICTBA U XapaKTEPUCTUKU OOBEKTA U CUCTEMBI YIIPABICHUS |
[ ]

OCHOBHBIEC OTPaHUYEHHUS Ha MaTEMAaTHUUECKUE MOJICTTH CUCTEMBI YITPaBJICHUS |
® OCHOBHBIC ITOKA3aTEIN KaYeCTBA CUCTEMBI YIIPABIICHHUSI.
Ymems:

® HaxOJWThb IMepeJaTouyHble (YHKIMM pPA30OMKHYTOH M 3aMKHYTOW CHUCTEM
yIpaBieHUs ;

® OIUCHIBaTh CUCTEMBI YIPABICHUS PA3IUYHBIMU CIOCOOAMH ;

® OIICHMBATH YCTOMYMBOCTHh CUCTEMBI YIIPABICHUS MO PA3JINYHBIM KPUTEPHUSIM ;



® OIICHUBATH YPaBISIEMOCTh U HAOIIOJaeMOCTh CHCTEMHI |
® TIPOBOJUTH MOJICTUPOBAHUE CKOHCTPYUPOBAHHON CHCTEMBI YIIPABIICHUS |
Braoemw (npuobpecmu onvim):
e HaBplKaMH paboThl ¢ makeramu Vissim, MathLab, Derive, Mathcad, Visio,
Simulink, Mathematica.

4. PacnipenesieHue TPYA0eMKOCTH (Yac.) IMCHUILUIMHBI 10 TeMaM
M BHJaM 3aHATHII

Ne Ne | Ne Yacel
Mo- | Hene | Te HanmenoBanmue Jlek- | Kommok- | Jlabopa- | IIpak-
oy- | U | MBI TEMBI Bcero | uuu | Buymsl | Ttopubie | Tmuec- | CPC
s KHe
1 2 3 4 5 6 7 8 9
7 ceMecTp
1 1-2 1 | OcHOBHBIE IOHATHS U 18 4 - - 4 10
MOJIOKEHUS TEOPUU
yIpaBiIeHus
1 3-4 | 2 | Marematudeckoe 28 4 - - 4 20
OIHCaHUE CUCTEM
yIpaBIeHUS
1 5-6 | 3 | YacTorHbIe QYHKIIMU U 22 4 - - 8 10
XapaKTePUCTUKU
2 7-8 | 4 | CTpyKTypHbIE CXEMBI 32 4 - - 8 20
CHCTEM YIpaBICHUS
2 | 9-10 | 5 | YcroifunuBocTh cucTeM 32 4 - - 8 20
yIpaBIeHUS
2 11- | 6 | PobGacrnas 22 4 - - 8 10
12 YCTOWYUBOCTD
2 13- | 7 | YnopaBnsemocTb u 26 8 - - 8 10
16 HaO0JII01aEMOCTh
Bcero 180 32 - - 48 100

5. Conepxxanue JIeKIIMOHHOTO Kypca

Ne | Bceero Ne Tema sexuunu. Bonpocel, oTpadaTbiBaemMbie Ha Y4eOHO-
TeMbl| YaCOB |JeKIHHU JICKIM U MeToAHYecKoe
obecrnieyeHue
1 2 3 4 &)
1 4 1-2 | OcHOBHBbIe TOHATHA W TOJIOXKEHUS TeOpHHU 1-3

ynpaBJieHusl. YTpaBlieHue, OOBEKT YIpaBleHUS,
ACY, CAY. Ilpunuunsl ynpasieHus. CTpykTypa
CUCTEMBl  YIpPAaBJIEHHUSA. 3aKOHBl  YIPaBJICHMUS.
Krnaccudukanus cuctem ynpapieHusl.

2 4 3-4 | MaTemMaTu4ecKoe ONMUCAHUE CUCTEM yIPaBJIeHUSs. 1-3
ITpeobpaszoBanue Jlamnaca. M3o0pakenus Jlamnaca.




[Tepenatounsie pynknun. Bpemennsie GyHKIINN.

YacrorHble (QYHKIUM W  XAPAKTEPUCTHUKH.
DU3NYECKUI CMBICI YACTOTHBIX XapaKTEPUCTHUK.
PaznuyHble TUTIBI 3BEHBEB U UX XaPAKTEPUCTHUKU.

7-8

CTpyKTypHBIE CXEMBI CHCTEM YNpPaBJICHHA.
[IpeoOpa3zoBanme CTPYKTYpHBIX cXeM. BwruucieHue
NepeaaTouHblx  (YHKUMH  OJHOKOHTYpPHOW U
MHOTOKOHTYPHOM CHUCTEM.

1-5

9-10

YCcTOMYMBOCTH CHCTEM YIIPABJICHHS.
OCHOBHBIE IOHATHUS U HEOOXOAUMOE YCIIOBUE
YCTOMYUBOCTH. ANredpandeckue KpuTepun
YCTOMUYMUBOCTU. HaCTOTHBIE KPUTEPUU
ycroitunBoctu. Meton /I-pazbuenus. ['pannanas
YCTONYUBOCTb.

11-12

PoGacTHast ycCTOMYMBOCTD.
[TommaOMBI XapuToHoBa. Heobxomumoe u
JIOCTaTOYHOE YCIOBUE pOOACTHON YCTOMYUBOCTH.

13-16

YnpasasiemocTs U Ha0II012€MOCTb.
YnpaBiasieMoCTh TUHEHHBIX 0OBEKTOB.
HabmogaemMocTh TMHEHHBIX 00BEKTOB.

6. CogepikaHue KOJUIOKBHYMOB
He npexycMmoTpen padoueii mporpamMmmoid.

7. IlepevyeHb NPAKTHYECKUX 3aHATHIH

Bcero
yacoB

Ne
BAHATHA

TeMa NpakTU4ecKOro 3aHsATHS. 3aJaHUsA, BONIPOCHI,
oTpadaTrbiBaeMble Ha MPAKTUYECKOM 3aHSITHH

Yyeono-
MeTOANYECKOoe
ob0ecneuenmne

N

3

4

5

1-2

ba3oBblii mpumep cUCTEMHOTO yrpasieHus «Mojenu
0oeBbIX neiicTBuily VBA — peanuzanms

1-3

3-4

[Iporpammuoe obecrnieuenne VisSim

1-3

5-8

HccnenoBanye TUHENHBIX TUIIOBEIX 3BEHLEB

1-5

9-12

YacTOTHBRIN aHAJIN3 TUIOBLIX 3BEHLEB

1-5

13-16

UccnenoBanue yCTOMYMBOCTH JIMHEHHON CUCTEMBI

1-5

17-20

[lepexoiHbIe XapaKTEPUCTUKU JIEMEHTAPHBIX 3BEHHEB

CAY. Monenu 3eMeHTapHbIX 3BeHbeB B Simulink
MatLAB

1-5

21-24

YacToTHbBIE XapaKTEPUCTUKU JIEMEHTAPHBIX JIMHENHBIX
3BeHbeB. [lepenarounble PyHKINU 31€MEHTAPHBIX
JTUHEHHBIX 3B€HbEB. MOIUPUITNPOBAHUE CIICHAPUEB
Simulink MatLAB

8. IlepeuyeHsb J1aGopaTOpPHBIX padoT
He npexycMoTpensl padoueii mporpamMmmoi.




9. 3agaHus 1719 CAaMOCTOSITEILHON PadoThI CTYICHTOB

Ne Bcero 3aganusi, BONPOCHI, 1JIsl CAMOCTOSITEJILHOTO YyeoHo-
TeMBI Yacos HU3y4eHus (3a1aHMA) MeTOAUYeCKOoe
ol0ecrieyeHue
1 2 3 4
1 12 OTtpaboTaTh OCHOBHBIE MMOHATHUS TEOPUU YIIPABICHUS 1-3
2 20 Pemenue nuddepeHnmranbHbIX ypaBHEHUH C 1-3
HCIOJIb30BaHUEM TIpeoOpaszoBanus Jlamnaca.
3 14 ITocTpoeHne nepeaaTouHbIX PYHKIUI CUCTEM. 1-5
4 20 Brruncnenme nepenatouHbIx GpyHKINN 1-5
OJTHOKOHTYPHOW M MHOI'OKOHTYPHOU CHUCTEM.
5 24 WccnepoBanue TMHEHMHBIX CTAlMOHAPHBIX 1-5
JMHAMHYECKHUX CHCTEM Ha YCTOMYUBOCTb.
22 ITocTpoeHHE CTPYKTYPHBIX CXEM CUCTEM YIIPABIICHHUS. 1-5
24 [IpoBepka ynpaBisieMOCTH JIMHEWHBIX TUHAMUYECKUX 1-5
cuctrem. [IpoBepka ycrnoBuit HabIIOJaEMOCTH
JIMHENHBIX TUHAMUYECKHX CUCTEM.

10. PacueTHo-rpajduyeckas padora
He npenxycmoTpena pado4eil nporpaMMoi.

11. KypcoBasi paGora

Kypcosas pabora

BBenenue

CtpykTypa KypcoBoi paboThI

Yacte 1. UccnenoBanus cucteM ynpasieHus B makere VisSim
1.1. TIporpammoii VisSim
1.2. HUccnenoBaHue IMHENHBIX TUIIOBBIX 3BEHBHEB
1.3.  YacToTHBIA aHAJIN3 TUIIOBBIX 3BEHLEB
1.4, WccnenoBanue yCTOMUYHMBOCTU JTUHEHHON CHCTEMBI
Yacte 2.MccnenoBaHue yCTOMYMBOCTM UM KAauecTBAa IEPEXOAHBIX IPOLIECCOB CHUCTEMBI

yIpaBJICHUs PU THOKON OTpHUIIATeILHON 00paTHO# cBsi3u B MatlLab
- O6ume QyHKIUM UI CO3/1aHus MTepeIaTOYHbIX (YHKINUN 3BEHBEB H CUCTEM

- UccnenoBanue nepexoHbIX MPOIECCOB B CUCTEMAX YIIPaBICHUS
- YacToTHBIE XapaKTEPUCTUKH CUCTEMBI

- [Ipumep aHanM3a TMHAMUKU CUCTEMBI YIIPABICHUS

2.1. UccnenoBanue nepeaaTouHbIX GyHKIUH 3aMKHYTONH CHCTEMBI
2.2. UccnenoBanue CUCTEMBI YIIPABJICHHS, PEICTABICHHON NIepeIaTOYHBIMUA (PYHKITUSIMHU

3BCHLCB
3akiIroueHue

Cnucok ucnoap3yeMon JIUTepaTypsl

WnauBuyanbHble 3aJaHUs JUI UCCIIEIOBaHHS JUHAMUKY CUCTEM YIPaBJIeHHS K YacTu 1

1.1 U3yuuts rpadudeckuii uarepdeiic VisSim; co3gath KOMMEHTAPUUN U STUKETKU; COCTABUT
IIPOCTEUIIINE qUarpaMMbl
U TMpOoaHAIM3UPOBATh IEPEXOIHbIE XapPAaKTEPUCTUKH MHTErpaTopa,
arepuoJMUECcKOro 1 KoJebaTeIbHOTO 3BEHbEB
1.3. IlocTpouTh M MpPOAHAIU3UPOBATH JOTapU(MUUYECKHE aMIUTUTyaHO-4acToTHRIE (JIAUX) u
¢azouacroTbie (JIOUX) xapakTepUCTHKHU arleprHoOANYECKOr0 U K0JIe0aTeTbHOIO 3BEHBEB.

1.2. IToctpouth




1.4. ITocTponuTh MOAENN JTUHEHHONW CHCTEMBI; IPOAHAIN3UPOBATh YAaCTOTHBIE XapaKTEPUCTUKU;
CKOPPEKTHUPOBATh CHUCTEMBI, MOCTPOHUTH Tojorpad KOMIUIEKCHOTO Ko3(duIMeHTa mepeaadn
KoHTYypa (roporpada HaiikBucra) cuctemsl.

NunuBuayanbHblie 3aAaHUs ) UCCIEAOBAHUS JUHAMUKHI CUCTEM YIIPABIEHUS K YACTH 2
B cnepgyrommx pasznenax NpPUBOIATCA J1BA WHIMBHAYAIbHBIX 3aaHUS MO HCCIEAOBAHUIO
JWHAMUKHU CUCTEM YIIPABJICHUS.
B nepBoM wu3 HuUX cTaBsATCS 3a7ayd 00pa3oBaHUS TEPEAATOUYHON (PYHKUHUU CHCTEMBI,
ONPEAEIICHUE YCIOBUM YCTOWYHMBOCTM IO 3HAYCHHUSAM HYJIEHM M MOJIOCOB NEPEAATOYHOU
GbyHKIIMM 1 00pa30BaHUs MEPEXOTHBIX XapaKTEPUCTUK CUCTEMBI.
Bropoe 3amaHue MNOCBSIIEHO HCCIECIOBAHUSAM YCTOMYMBOCTH M KadyeCTBA IEPEXOIHBIX
IIPOLIECCOB 10 NEPEXOJHBIM U YACTOTHBIM XapaKTEPUCTUKAM CHCTEMBI.

3ananue 1 (wactp 2)
biiok-cxeMa cucTeMsl yrpaBileHUs IPUBEICHA HA PUC.

Ri=) 51 U1(s) Ga() L2(s) 53s) i)

Puc. Mcxonnast cTpyKTypHasi CXeMa CUCTEMBI
Heo6xoaumo uccienoBaTh yCTOMUYMBOCTE M KAYECTBO MEPEXOIHBIX MPOIIECCOB PA30MKHYTON
CHCTEMBI YIIPaBIIEHHUs, CUCTEMBI C )KECTKON M THOKOW 0OpaTHOM CBS3BIO.
[Ipu wuccnenoBaHWM JMHAMUKUA CHUCTEMbI YIpPaBICHHS C THUOKOW 0OpaTHOM CBSI3bIO
nepeaarouHyro GyHKIHO Iienu oOpaTHOW cBsism Goc MOXKHO BBIOpaTh U3 CIEAYIOIIHUX

BapHaHTOB:
Goe(S) = K,
Goc(S) = TS+1,
T,S+1
Goe(S) = 21—
(5) T,S +1
K
Goce(S) = .
(5) TS +1

Jlanee nmpuBeaeHBI epelaTOUHbIE (PYHKIIUU 3BEHBEB CUCTEMBI [ BAPUAHTOB 33aJaHUM.
e Bapuanr |
G1(S) = K, | L 3:T3S+1,
TS+1 S(T,S+1) T,S+1
Ki=20,K;=2,T1=15T,=2,T3=54,T4=25

G2(S) =

e Bapwuanrt 2

K K
G1(S) =Ky, Go(S) = ——2—, i,
1=K G0 = ey T,S+1

K1=30,K;=5K3=12,T:=25,T,=0.8

G3(S) =

e Bapuant 3

G1(S) = Ky(T15+1), Ga(S) = — 2 Gy(g) = Ke(l:S+D)
S(T,S+1) T,S+1

K;=32,K,=16,K3=25,T; =15 T,=5T3=15T,=2

e BapuanT 4
Gl(s) = Kl! Gz(S) = M’ G3(S): M,
S(T,S+1) TSl

Kj_ = 20, K2 = 25, T1 = 1.5, T2 = 3, T3 = 05, T4 =14



e Bapuanrt 5

Gi(S) = % G2(S) = K— Gs(S

TS+1’ S(T,S+1)’ TS 1’
Ki1=20,K,=10,K3=15T;=2,T,=15 T3=05

e Bapuant 6

K K,(T,S+1 K
5= 557 09 = Sy SO Ten
1 3

Ki1=15K;=20,K3=7,T1=2,T,=05,T3=3, T4 =14

e Bapuanr 7
G1(S) = K,(T,S +1) K, T,S+1

G2(S )—— Gs3(S) =
K1:12, K2:15, T1:1.4, T2—O.4, T3—2, T4:5

T,S+1 S(T,S +1) T.S+1°

e Bapuanr 8

G1(S) = Ky (T1S+1), GZ(S)—ﬁ G(S) = 5+1

Ki=5K;=15K3=12,T: =08, T, =05, Tz =2

e Bapwuant 9

G1(S) = K1, Go(S) = K, (MS+1) _ TS+1

, G3(S) = :
ST,S+1) T,S5+1

Ki1=20,K;=25,T:=15T,=3,T3=05,T,=14

e Bapuanrt 10

G1(S) = —F1_ Gy(5) = 1571 Gy(5)= KellSHD.
S5+’ TS+1’ T.5+1

K1 =5, K2 = 35, T1 = 05, T2 = 2, T3 = 32, T4 =1.5, T5 =0.2

e Bapuant 11

G1(S) = TS+l K, . G3(S) = w
T,5+1' T TS+l ST.S +1)

K1=100,K;=5.6,T1=3,T2=05,T3=25,T4=5,Ts=2

e Bapuanrt 12

Gl(S)—ﬁ Ga(S) = Kz, Ga(S) = %

Ki=10,K,=20,K3=6.7,T1=2,T,=05,T3=0.1

e Bapuant 13

K, _ K, (T,S+1)
Gi(S) = m G2(S) = W

Ki=5K;=7,K3=12,T1=05,T,=15T3=2,T4=1.8

, G3(S) = K3(T4S+1)

e Bapuanrt 14



Gi(S) = w G2(S) = Ky, G3(S) = K55 +1)
S(T,S+1) T,S+1
Kj_ = 5, K2 = 7, K3 = 10, T1 = 1.2, Tg = 32, T3 = 1.8, T4 =2

e Bapuanr 15
G, = K, Gy = K, G4(S) = K,(T,S +1)
TS+1 T,S+1 S(T,S+1)

Ki=2,K;=8,K3=12,T1=2,T,=35T3=02,T4=05

e Bapuanrt 16

K, K,(T,S +1

Ga(S Gy(s) = Kel:S+D)
TS 1’ T S 1’ S(T,S+1)

Ki=20,K;=12,K3=8,T1=05,T,=01,T3=01,T,=2

e Bapuant 17

_ (IS+DHK, K,
Gi(S) = W,Gz(s) S(Tss D’ , G3(S) = K3(T4S+1)

Ki=5K;=100,K3=15,T:1=02,T,=2,T3=12,T4=4.2

e Bapuanr 18
Gy(S) = K,(T,S +1) K,

G2(S )—— Gs(S
Ki=12,K,=50,K3=2,T;=05,T,=15,T3=2,T, =25

T,S+1 S(T,S +1) TS 1

e Bapuanrt 19

6:(9) = S5 6, (5) = Ky (Ta5+1), Go(S) = ——Ho—
T, +1 S(T,S +1)
Kj_ = 12, K2 = 5, K3 = 50, T1 = 2, T2 = 05, T3 = 35, T4 =25

e Bapuanrt 20
G1(S) = K, (T,S +1) K,

,G2(S) = ——2—,G K
T,S+1 2(8) = S(T,S+1) #(5) =Ks
K1:5,K2:70,K3:12,T1—0.5,T2—2,T3:1.5

e Bapuanrt 21
K, K2(T28 +1)
TS+1 S(T,S+1)
Ki=5K;=50,K;3=7,T1=05T,=15T3=2,T4=0.8

, G3(S) = K3(T4S+1)

e Bapuanrt 22

K (TS +1) K,
Gl(s)_ﬁ 2()_S(I'SS 1) Gs(S TS 1

Ki=5K;=30,K3=8,T1=2,T,=05,T3=08,T4=15

e Bapuant 23

Gi(S) = % G(S) = ﬁ G3(S) = K

Kj_ = 3, K2 = 40, K3 = 12, T1 = 05, Tg = 25, T3 =35



e Bapuant 24

G1(S) = K(@S+1) G(S) = LAUTES G3(S) = K
S(T,S+1) T,S+1
Ki=7,K;=28,K3=12,T1=2,T,=08,T3=05,T,=3

e Bapuant 25
G1(S) = K, ,Gz(s)=m,
TS+1 S(T,S+1)

Kj_ :3.5, Kg :32, K3 :8, T1 = 1.5, T2 :2, T3 20.5, T4 =3

G3(S) = K3(T4S+1)

3ananue 2 (4actp 2)
ITocTanoBka 3amaun

[Ipennaratorcs yeThIpe 3BEHA CUCTEMBbl YIPABIEHUS B BHJIE MEPEIATOYHBIX (HYHKIUH.
BapuanTel 3BeHbEB NpPUBEICHB B MHIUBUAYATbHBIX 3alaHusaX. HeoOxoaumo mccienoBath uX
XapaKTepUCTUKH, ONPEIEIIHB:

e TepexOHbIE MPOIECCHI ¢ MOMOIIBIO TpeoOpa3oBanus Jlamnaca;
peakuuIo 3Be€Ha Ha MHIUYHOE CTYIIEHYaTOe BO3/ICHCTBUE;
aAMIUIUTYIHO-YaCTOTHYIO U ()a304aCTOTHYIO XapaKTePUCTHKHU;
aMIUTUTYIHO-(a30BYyI0 XapaKTEPUCTHUKY;
nuarpamMmmy Hukonbca;

MoKa3aTelu KayecTBa MEPEXOJHOTO Ipoliecca (BUJ MEPEXOIHOro Mpolecca M €ro
JUIUTEIHHOCTD, BEJIMYUHY NIEpEeperyIupoBaHus);

e 3amac yCTOHYMBOCTHU IO aMILTUTYAE U ¢ase.

HccnenoBanusi BBIMOJHUTH C TOMOIIBIO YHHBEPCATHHOIO MPOrPaMMHOTO CpEACTBa
MATLAB u crienuanu3upoBaHHOTO MakeTa MpHKIaaHbIX mporpamm Control System Toolbox.
[lepexonHyi0 XapakTEepUCTUKY 3BEHA CJIEAyeT MOJIY4YUTh IyTeM OOpaTHOro MpeoOpazoBaHUs
Jlanmaca mepegatoyHoi (PYHKIIUU 3BEHA.

BapuaHTsl "HANBUIYAILHBIX 33JJaHUH U NTepeIaTOUYHbIX (HYHKITUI
BapuanTb! 3ananuii mpuBeieHbI B Ta0. 1
[{udpse! B rpade «3BeHBS» ABIAIOTCS HOMEPAMHU MEepeAaTOUYHbIX (PYHKITUN 3BEHBEB.
Pemennss HeoOX0aUMO MONYyYUTh B BUAe (opMys, TpadMKOB W JAETAIBHOTO aHaIU3a
MOJIYYCHHBIX PE3YJIBTATOB.

Tabnuia 1. BapuanTel 3ananuit

HOMEP
Bapuant 1 2 3 4 5
3BEHbA 1,3,7,11 2,5,8,10 3,6,9,11 4,2,5,8 1,4,5,9
Bapuant 6 7 8 9 10
3BEHbA 1,4,6,10 2,6,8,9 3,5,7,8 1,4,8,11 2,3,6,9
Bapuant 11 12 13 14 15
3BCHBS 3,6,8,10 45911 1,4,7,10 2,58,11 3,6,7,9
Bapuant 16 17 18 19 20
3BCHBS 4,7911 1,4,6,10 2,6,7,9 3,5,8,11 4,7,8,10
Bapuant 21 22 23 24 25
3BCHBS 1,5,6,9 2,7,9,11 3,4,7,10 4579 1,6,9,11

I[anee MNPUBCACHDBI NCPCAATOYHBIC (byHKI_II/II/I 3BCHBCB CUCTCMBEI.




e Bapuanr |

Y(S) = TS
TS+1

a)T=0.5 6)T=5

e Bapuanrt 2

Y(S) = T,S
TS+1

a) T1=0.2, T, = 1; 6) T, = I,Tg =0.2

e Bapuanrt 3

Y(S) = TS+1
T,S+1

a) T1 = 0.3, T2 = 1.5; 6) T1 = 1.5, T2 =0.3

e Bapuanrt 4

K
Y(S) =
®) TS+1

a)K=10,T=0.2; 6)K=50, T =1

e Bapuanrt 5

1
Y(S) =
®) TS+1

a)T=0.5; 60)T=4

e Bapuant 6

Y(s) = —K

—— aK=10,T=02; 6)K=20,T=1
S(TS +1)

e Bapuanr 7
K

Y(S)ZE a) K=10; ©0)K=100
e Bapuanrt 8
Y(S) = K(T,S +1)

S(T,S+1(T,S +1)

a)K=10,T1=0.1,T2=0.5,T3
6) K= 10, T1 = 0.8, Tz = 0.5, T3

1;
1

e Bapuant 10

Y(S) = KZ(T18 +1)
S°(T,S+1)
a)K=20,T,=05,T,=1
6)K=20,T1=1,T,=05

Ha ocHoBe u3yueHHBIX clieHapueB (OopMUPYETCs MHAWBHUIYyabHOE KYpCOBOE 3aJaHue,
MOIU(HUIIMPOBAHO OXBATHIBAIOIIEE COJIEPKAHNE BCEX MPAKTUYECKUX PadoT.

12. KypcoBoii npoexkT
He npexycmoTpeH padoueii mnporpaMmmoit.

13. ®oH1 OLIEHOYHBIX CPEICTB /IJIsl MPOBEAEeHUS MPOMEKYTOUHOM aTTecTalluu
00y4aroIUXCcH Mo JUCUMUIITINHE (MOTYJII0)



B nporecce ocBoeHust 00pa3oBaTeNbHON MPOrpaMMBbl Y 00YYarOIIErocst B Xoe U3y4eHus

JUCLIUILIHHEI

kommerennuu OITK-1, YK-1

Teopust ympaBieHuss B HH(OPMALMOHHBIX CHCTEMax

YPOBHI/I OCBOCHUS KOMIICTCHIIHN

n

chopMHUpPYIOTCS

Nunexe DopmyIIHpPOBKA:
OIIK-1 CnocobeH TPHUMEHSTh €CTECTBEHHOHAYYHBbIC W OOIICHH)KCHEPHBIE
3HAHMS, METOABl MAaTEMaTHYEeCKOrO aHauu3a W MOJSIUPOBAHUS,
TEOPETUYECKOT0 M DKCHEPUMEHTAIbHOIO  HCCJIEOBaHUS B
po(hecCHOHATLHON e TEIILHOCTH
YK-1 CriocobeH oCylIecTBIATh IMOMCK, KPUTUYECKHHM aHalU3 M CHUHTE3
uH(pOpMalli, TPUMEHATh CUCTEMHBIH TMOAXON JJii pelleHus
MOCTABIICHHBIX 33734
Crynenu ypoBHEHN | OTauyuTeNnbHbIC PU3HAKU | TexHoso CpencrBa v TEXHOJIOTHH
OCBOCHUSI KOMIIETCHIINH TUH OILICHKHU
dhopmupo
BaHUs
[Toporosbiii 3HaeT: ocHOBHBIC TTOHATUA | JIeknuu, | [IpakTtuueckue paboThl
(YAOBIETBOPUTENBHBIN) |TCOPHH YIPABICHUSI. MIPaKTH- BBITIOJTHEHBI B
YMeeT: Ucronb30BaTh YecKue HEO00XOJUMOM KOJIMYECTBE
CTaH/IaPTHBIC HMHCTPYMEHTHI | 3aHATHUS, | U B COOTBETCTBHUHU C
makeToB Vissim, MathLab CPC TeMaMu 3a1agus. B
Brnaneer: HaBbIkaMu MPOIIECCE BBHITTOIHEHUS
pabotsl ¢ CY B makerax 3aJaHud Ha DK3aMEHe
Vissim, MathLab CTYJEHT HEOJHOKPATHO
oOparraics 3a TOMOIIBIO K
MPEToAaBaTEIIIO.
40% MoOI0KUTETBHBIX
OTBETOB Ha BOMPOCHI.
[IpoaBuHYTHIN 3HaeT: ocHOBHBIC TTOHATUA | JIeknuu, | [IpakTtuueckue paboThl
(xoporto) TEOpUU yIPABJICHUS, MIPaKTH- BBITIOJTHEHBI B
npeoOpa3oBanue Jlammaca YECKHE HEO0OXOMMOM KOJIMUECTBE
YMeeT: Ucronbp30BaTh 3aHSTHS, | U B COOTBETCTBHUHU C
cTtaHapTable UHCTpYMeHThl | CPC TemMamu 3aganus. B
makeToB Vissim, MathLab, MPOLIECCE BBITOTHEHUS
CBOOOTHO paboTaeT co 3aJaHUN HA DK3aMEHeE
CTPYKTYpPHBIMH CXEMaMH. CTYJEHT pEAKOo oOparmancs
Bnaneer: HaBbIkaMu 3a MOMOUIBIO K
pabotsl ¢ CY B makerax MPEToAaBaTeIIIo.
Vissim, MathLab. 70% IOJIOKUTEIBLHBIX
OTBETOB Ha BOMPOCHI.
Bricokuit 3HaeT: ocHOBHBIC TTOHATUA | JIeknuu, | [IpakTuueckue paboThl
(oTIMYHO) TEOpUU yIPABJICHUS, MIPaKTH- BBITIOJTHEHBI B
npeoOpaszoBanue Jlammaca u | Yeckue HEO0OXOMMOM KOJIMYECTBE
CIIOCOOBI IMHEAPHU3AIUN 3aHSTHS, | U B COOTBETCTBHUHU C
muddepeHITaTbHBIX CPC TeMaMu 3a1agus. B
YpaBHECHHUI. MPOIIECCE BBHITTOIHEHUS

VYMeeT: HcnoIL30BaTh
CTaH,Z[apTHbIe I/IHCprMeHTbI

3aJaHud Ha DK3aMEHe
CTYJEHT He oOparancs 3a




makeToB Vissim, MathLab, ITOMOIIBIO K

CBOOOJIHO paboTaer co IPEroIaBaTelio.
CTPYKTYPHBIMU CXEMAMMU. 90% MOI0XKUTEIBHBIX
[TpoBOAKT YaCTOTHYIO OTBETOB Ha BOIPOCHI.
OIIEHKY YCTOHYUBOCTH U

KauecTna.

Bnaneer: HaBEIKaMU
pabotsl ¢ CY B makerax
Vissim, MathLab
HCBOOOIHO MOJICTHPYET
CHUCTEMBI YIIpaBJICHUS B
HUX.

Me:xceccHOHHAs  aTTeCTAllUsl  IIPOBOJUTCA IO  pe3yjabTaTaM  BBINOJHEHHBIX

MPAKTUYECKUX Pa0OT, IPETyCMOTPEHHBIX YU€OHBIM IIAHOM.

PyGe:kHbIii KOHTPOJIb YpPOBHS OCBOCHHS Y4YEOHOM IUCHMIUIMHBI OO0YYaroIIUMHCS

OMpEACIIACTCA IO KPUTCPUAM: 3a4TCHO, HC 3aUTCHO.

K »sK3aMeHy CTyOeHTHI [OMYCKAalOTCS MPH HAIMYUM BCEX MPaKTHYECKUX pador,

MPEelyCMOTPEHHBIX paboyuei MporpaMMoil TUCHHUIUINHBI, BHIITOJIHEHHBIE HaJIekKAIlIero KauecTBa.

RBOOo~NoOMWONE

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

0.

Bomnpocsl qis 3k3amMeHna

OO1u1me cBeACHUS O CUCTEMaX YIpaBJICHUS

[TpyHUIMIIBI yIIPABIIEHUS, IPUHLUIIBI IOCTPOCHMS CUCTEM YIIPaBJICHHUS
Knaccudukanus cucrem ynpaieHus

Cr1pyKTypa 1 OCHOBHBIE 2JIEMEHTBI CUCTEMBI aBTOMAaTHYECKOIO yIPABICHUS
Jluneapuzauus nuddepeHnnanbHbIX ypaBHEHUH

DopMBbI 3alKCH JTMHEAPU30BAHHBIX YPABHEHUM

XapaKTepUCTUKU JIMHEHBIX 3BEHLEB

Tunosble TMHAMUYECKUE 3BEHBS U UX XapaKTEPUCTUKU

CrpykrypHble cxeMbl. CTIOCOOBI COeMHEHUSI 3BEHBEB

[TocTpoenue norapupMUUECKIX YACTOTHBIX XapPaKTEPUCTUK PA30MKHYTOH LIeTTH
3BCHBCB

Juddepennnanbable ypaBHEHHS U IepeaTOYHble  (YHKIIMUA 3aMKHYTBIX CHCTEM
ABTOMATHYECKOTO YIPABJICHUS

CocraBieHrEe UCXOIHBIX YPABHEHUH 3aMKHYTBIX CUCTEM aBTOMAaTHUYECKOI'O yIpPaBJICHHUS
MHoromMepHsIe CUCTEMBI YIIPABICHUS

[ToHATHE YCTOWYNBOCTH CUCTEM

Y CTOMYNBOCTD JIMHEHHBIX CUCTEM

Anrebpanueckue KpUTepUd YCTOHUNBOCTH

YacTOoTHBIE KPUTEPUHN YCTOUUYUBOCTH

3anachel yCTOWYUBOCTH

Ouenka ycronuuocTH mo JIUX

OrneHka TOYHOCTH pabOTHI CUCTEM

[Toxazarenu KayecTBa NEPEXOIHOTO MpoIECcca

Onenka kauecTBa yIpaBJIeHUs

YacToTHBIE OLIEHKH Ka4ecTBa

KopHeBble o1ieHKH KauecTBa

HHTerpaibHble OLIEHKH Ka4ecTBa

MonennpoBaHu€e CUCTEM YIIPaBIECHUS

OO0111e MeTo/ bl MOBBIILIEHUS TOYHOCTH CUCTEM YIPaBJICHUS

Teopust ”HBAPUAHTHOCTH U KOMOMHUPOBAHHOE YIIPABJICHUE




29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.

Heenuananbie oOpaTHBIC CBS3U

YyBCTBUTENBHOCTh CUCTEM ABTOMATHYECKOTO YIPABICHUS
[TocTanoBka 3aaun ynpaBieHUs

3akOoHbI yrpaBieHUs. TUIIOBBIE PETYIATOPHI

Koppekrtupyromue ycrpoiicTsa.

CuHTE3 cucTeM aBTOMaTUYECKOrO YIIpaBICHUS

CiydaifHbie PoLIeCChl B CUCTEMAaX YIPABICHHUS.

BBeneHue B CTaTUCTUYECKYIO JUHAMUKY CUCTEM YIIPABJICHUS
OO01mue cBeeHHs O CIIy9allHBIX Mpolieccax

Onenka paOoThI IMHEWHBIX aBTOMATUYECKUX CUCTEM IPH CIy4alHBIX CTallMOHAPHBIX
BO3JECUCTBUAX

OnucaHue CUCTEM B MPOCTPAHCTBE COCTOSHUIM.

CrpyKTypa peuieHusi ypaBHEHUN NEPEMEHHBIX COCTOSIHHS
XapakTepUCTUKHA CUCTEM B MPOCTPAHCTBE COCTOSTHUM
Hopmanbshas popma ypaBHEeHH B IPOCTPAHCTBE COCTOSIHUN
VYrnpasneHue 1o cocTossHu. CUCTEMBI YIIPaBIEHUSI COCTOSHHEM
OueHnBaHUE KOOPJIMHAT COCTOSIHUSI CUCTEM

[IpsAmMoOii KOpHEBOW METO/I CHHTE3a CUCTEM YITPABIICHUS
CrtpykTypa 1 KiacCupUKALUI UMITYIbCHBIX CUCTEM
MarteMaTnyeckuii anmnapar UCCiaeA0BAHUS JUCKPETHBIX CUCTEM
[TepenaTounbie pyHKIMHU PA30OMKHYTHIX UMITYJIBCHBIX CHCTEMBI
CTpyKTypHBIE CXEMBI U MepelaTOuHble (PYHKIIUY 3aMKHYTBIX HMIIYJIbCHBIX CUCTEM
Y CTOMYMBOCTD UMITYJIBCHBIX CHCTEM.

[IepexoHbIe MpoOLECCHl B UMITYJIBCHBIX CUCTEMAX

TOYHOCTB U KOPPEKIUS UMITYJILCHBIX CUCTEM.

OnucaHue TUCKPETHBIX CUCTEM B IPOCTPAHCTBE COCTOSHUI

Y CTOMYMBOCTD UMITYJIBCHBIX CHCTEM.

[IepexoHbIe MpoOLECCHl B UMITYJIBCHBIX CUCTEMAX

TOYHOCTB U KOPPEKIUS UMITYJILCHBIX CUCTEM.

OnucaHue TUCKPETHBIX CUCTEM B IPOCTPAHCTBE COCTOSHUI
OO01mure NoHATHUS U 0COOCHHOCTH HETTMHEHHBIX CUCTEM

[Tpsamoii meTox JIsimyHOBa.

Yacrorubiii Metox B.M. Ilonosa

Meto rapMOHUYECKOW JIMHEAPU3ALMU HETUHEUHOCTEMN
MeTtonst pa3zoBoro mpocTpaHcTBa

Koppekuys HeMMHEHHBIX CUCTEM

Cxonb3s1ue pekUMbl B PEICHHBIX CUCTEMAX

CrarucTrueckas TMHeapyu3alus HETUHEHHBIX XapaKTEPUCTUK

14. O0pa3oBare/ibHbIE TEXHOJIOTUH

Ha nexkumsax ucnonb3yeTcst «IpoOJeMHBIIN MOAX0/ K U3JI0KEHUIO MaTepuala: MaTepual
KOKIOW JIEKIMH WIUTIOCTPUPYETCS MpUMEpaMH, pacCMaTPHUBAIOTCS HECTaHAAPTHBIE CUTYAlUU,
TpeOyIole pemeHusl C UCIOIb30BaHUEM paccMaTpuBaeMoro marepuaia. [Ipu 3ToM CTyIeHTHI
JNOJKHBl AKTUBHO YyYacTBOBAaTb B OOCYXKJIEHHHM BONPOCOB, BbIpaOoTKe pemeHuil. s

CaMOCTOATCIIBHOTI'O U3YUCHUA MTPCAJIAracTCsa UCIOJIb30BaATh 3JICKTPOHHBIC PECYPCHI.

Ha MPAKTUYCCKUX 3aHATHUAX HUCIOJB3YHOTCA CICAYIOIMHNE MCTOAbL 06yLI€HI/I$I 1 KOHTPOJIA

YCBOEHHSI MaTepuaa;

BBINIOJTHEHUE MPAKTUYECKUX PaldOT MpearoaraeT pelieHne WHANBUAYAIbHBIX 33134 I10
JUCLMIUIMHE B (opMe MpaKTHYECKUX paboT, mo padore opopMIsieTcss OTYET,
OITMCHIBAIONIMH IPOIECC PEIICHUS 33/Ja4d B COOTBETCTBHHM C JKU3HEHHBIM ITUKJIOM

MIPOTPaMMHOM CUCTEMBI;



® KaXAyI0 pabdoOTy CTYACHT 3alllMINaeT MPENoaBaTeio U MOJIy4yaeT OLCHKY 3a 3alluTy, B
paMKax 3aIluThl OOCYXKIAIOTCS pPA3JIMYHbIE BapUaHThl PEIIECHUs, MPEI0KEHHbIE
CTYACHTaMH, CPaBHEHHUE PEIICHHH, aHAJTN3 BO3MOXKHBIX CUTYalHii, code review.

15. HEPEYEHb YYEBHO-METOAHYECKOI'O OBECIIEYEHUA 1JIsA
OBYYAIOIIUXCHA MO JUCHUIIJIMHE

1. 3apy6a H.A. Teopus ympaenenust : ydeOHoe mocobue / 3apyda H.A. —
KemepoBo: Ky3b6acckuii rocynapcTBeHHBIM TeXHUYECKUW yHHBepcuTeT umeHu T.D. ['opbauesa,
2022. — 82 c¢. — ISBN 978-5-00137-291-2. — Tekcrt: anekrponssiii / [PR SMART: [caiit]. —
URL: https://www.iprbookshop.ru/128410.html — Pexum gocTyma: misi  aBTOPH3HP.
MOJIb30BaTENEN

2. Porau, B. . Teopus aBToMaTH4YeCKOro yrmpapieHHs: yueOHUK 11 By30B / B. S1.
Porau. - 4-e u3n. , crepeor. - MockBa: MOU, 2020. - ISBN 978-5-383-01417-2. - Tekcrt:
anektpoHHei  //  DOBC "KoncynpTant  crymeHTta" : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014172.html - Pexxum goctyna : mo momucke.

3. CopsoB C.}JO. Teopust aBTomaruueckoro ympasieHus: yueOHuk / Corsaos C.1O.
— Mocksa: Aii [Iu Ap Menua, 2022. — 286 c. — ISBN 978-5-4497-1606-4. — Texkcr:
anektpoHHbiii // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/120288.html —
PexxuMm moctyma: uis aBTopusup. mojs3osareneii. - DOI: https://doi.org/10.23682/120288

4. AntunoBa A.H. Teopust aBTOMAatu4eckoro ympasieHHs: ydeOHoe mocobue /
AntunoBa A.H. — Tromenn: TroMeHCKu MHAYCTpHANBHBIM yHUBepcuTeT, 2022. — 78 Cc. —
ISBN 978-5-9961-2837-2. — Texkct : snekrponnbiii / IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/126815.html — Pexxum moctyma: ans aBropusup. [lons3oBaTencit

5. KoBanés JI.A. Teopuss aBTOMaTHUECKOro yIpaBieHUs: ydeOHoe mocodue /
Kosanés JI.A., lllapsxor B.A., lllapskosa O.JI.. — Cankt-IlerepOypr : Cankt-IlerepOyprckuit
TOCYJapCTBEHHBIN YHUBEPCUTET MPOMBIIUICHHBIX TEXHOJIOTUH M au3aitna, 2020. — 80 c. —
Tekct : AJICKTPOHHBIN / IPR SMART : [caitT]. — URL.:
https://www.iprbookshop.ru/118417.html — Pexxum poctyna: ajsi aBTOPU3UP. MOJIb30BATEICH. -
DOI: https://doi.org/10.23682/118417

6. Kum, C. A. Teopus ynpasnenus : yueOnuk juia 6akanaspoB / C. A. Kum - Mocksa
: JlamkoB u K, 2016. - 240 c. - ISBN 978-5-394-02373-6. - Tekcrt : snexktpoHHsii // DbC
"KOHCY.HBTaHT cTynaeHTa" : [caiT]. - URL

https://www.studentlibrary.ru/book/ ISBN9785394023736 html - Pesxum moctyma : 1mo mozmmckKe.

7. Bypranosa JI.A. Teopus ynpasnenus : npaktukyMm / Bypranosa JI.A., Baduna
IO.A.. — Kazagr : KazaHckuil HaIMOHAJIBHBIA HCCIEIOBATEILCKUN TCXHOJ‘IOFI/I‘ICCKI/Iﬁ
yauBepcuret, 2017. — 100 c¢. — ISBN 978-5-7882-2344-5. — Texkcr : snextpoHHbIi // IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/95045.html — Pexxum moctyma: ms
aBTOPU3HUP. M10JIb30BATEIIEH

8. [TerpakoB, KO. B. Teopuss aBTOMaTH4YECKOro YINPaBJICHUS TEXHOJOTHUYECKUMH
cucrtemMamu : ydeOHoe mocobue st ctyneHToB By3oB / Ilerpako HO. B. , JlpaueB O. U. -
Mocksa : Mammunoctpoenue, 2008. - 336 c. - ISBN 978-5-217-03391-1. - TekcT : 2neKTpOHHBIHA

// 3BC "KoHcynbTaHt cryznenTa" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785217033911.html. - Pexum goctyma : 10
TOJIIIHCKE.

bapmeros 10.I1. Teopust aBTomaTuyeckoro ynpasienus (KypcoBoe nmpoektupoBanue) : yaeOHoe
nocobue / bapmeroB FO.I1., banamosa E.A., I'aBpunoB A.H.. — Boponex : Boponexckuii
TOCYJIapCTBEHHBIN YHMBEPCHUTET WH)KCHEpHBIX TexHosorui, 2020. — 108 c. — ISBN 978-5-
00032-467-7. — Tekcr : onektponnwni // IPR SMART : [caiir] — URL:

https://www.iprbookshop.ru/106453.html — Peskum mocryma: miast aBropusup. Ilonb3oBateneit


https://www.iprbookshop.ru/120288.html
https://doi.org/10.23682/120288

16. MaTepuaabHO-TeXHHYeCKOe o0ecreyeHue

VYyeOHast ayTuTopus AJsl MPOBEACHUS 3aHATHH JEKIIMOHHOTO THIA, TEKYIIEro KOHTPOJIS
U TPOMEKYTOUYHOM  aTTecTalud, TPYNIOBBIX M  HMHAUBUAYAJbHBIX  KOHCYJIbTAlUN
YKOMIUIEKTOBaHa CIIEUATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMHU CpeCTBaMU O0ydeHus: 22
crona, 44 cryna; paboyee MECTO IMperoaaBaTels; MapkepHas nocka; mnpoektrop BENQ 631,
PYJIOHHBIN TTPOCKITMOHHBIN dKpaH, HOYTOYK Lenovo 560 (13/41'6/500, MbIIib), MOAKIIOYEHHBIN B
CeTh C BBIXOJIOM B MHTEpHET M JOCTYNOM B MH(OpPMaLMOHHO-0Opa3oBarenbHyto cpeny DTU
(pumman) CI'TY wumenm @arapmna FO.A., y4eOHO-HArJISIIHBIE TMOCOOMS, OOECIECYMBAIOIINC
TEMaTU4YeCKHe WIUIIOCTpaluu 1o paboueil mporpamme  aucuuiuiMHbL.  [Iporpammuoe
obecrieuenne: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
GoogleChrome, Vissim 6.0, MathLab.

YyeOHass ayauTopus M TPOBEICHUS MPAKTUYECKUX 3aHATHA YKOMIUICKTOBaHA
CIIEIUATIM3UPOBAHHON MEOCNbI0 W TEXHHUYECKUMHU CpeacTBamMu oOydeHus: 12 crosos, 12
CTYJbEB; pabouee MECTO MpenoaBareist; MapkepHas qocka, 12 kommbsiotepos (I 3/ 8 '6/ 500),
MoHuTOpHl 22' LG, kiaBuaTypa, MbIib). KoMbpioTepsl OOBEIUHEHBI B JIOKAJIBHYIO CETh C
BBIX0JI0OM B MIHTEpHET 1 1ocTynoM B HH(pOpMarmoHHo-o0pa3oBatenbHyto cpeny OTU (dunnan)
CI'TY umenu l'arapuna 0.A., yueOHO-HArIsAqHBIE TTOCOOMS, 00ECIICYMBAIOIINE TEMATHICCKUE
WLUTIOCTPAIINH 110 paboueil mporpaMme TUCITUTUIUHEI.

ITporpammuoe obecmeucuue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome, nakerst Vissim 6.0, MathLab, Derive, Mathcad, Visio,
Simulink, Mathematica.

Asrop Wou OnbkuH [1.M.

17. JlonoJiHeHUs1 1 MI3BMEHEHUA B padodell mporpamMmme

PaGouast mporpamMmma repecMoTpeHa Ha 3aceaHuu Kadeaps
« » 20 roja, mpoTokos Ne

3aB. kadenpoii / /

BHecennble n3MeHeHus yrBepkaeHs! Ha 3acenanun Y MKC/YMKH
« » 20 _ rona, mpoTokoia Ne
[Ipencenarens YMKC/YMKH / /
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