OHIeIbCCKUI TEXHOMOTHYECKUH HHCTUTYT ((punnan) ¢penepaabHOro rocyAapcTBEHHOT0 OI0IKETHOTO
00pa30BaTeNbHOTO YUPEKACHUS
BBICIIET0 00pa30BaHUs
«CapaToBCKU rOCy1apCTBEHHBIN TEXHUYECKUI yHUBepcUuTeT uMenu [arapuna FO.A.»

Ka(bez[pa «EcTecTBEHHBIE 1 MAaTEMaTHUCCKIE HAYKH)

PABOYAS ITIPOI'PAMMA

0 ANCIUIIINHE
b.1.2.13 «Teopusi ynpasJjieHus1 B UH(POPMAIMOHHBIX CHCTEMAX»
HAaIpaBJICHUS TOATOTOBKU
09.03.01 «MiupopmaTrKa U BEIYUCIUTEIbHAS TEXHUKA» YPOBEHb OaKaaBp
[Mpoduns «IIporpaMmmHoe obecriedeHne CpeaCcTB BHIYUCINTEIBHON TEXHUKH U
aBTOMATH3HPOBAHHBIX CHCTEM

dbopma oOyueHus: — OUHas
Kypc — 4

cemectp —/

3a4YETHBIX CIUHUIL — 5

4acoB B HEJIEIIO — O

Bcero yacos —180,

B TOM YHCIIE:

JIEKIIUU —32

NpakTUYeCcKue 3aHsATHs — 48
1a0opaTOpHbIE 3aHATUS — HET
camocTosiTensHas padora — 100
3a4yeT — HeT

9K3aMeH — [ CEMECTp

PI'P —Her

KypcoBas pabora — 7 cemecTp
KYPCOBOM IPOEKT — HET

PabGoyas nporpamma obcyxkaena na 3acenanuu kapeapst EMH

«20» __wions 2023 ronma, , npotoxon Ne 30
3as. kadenpoii & 775’“/ ~ [Kununa E.B./

PabGouas nporpamMma yTtBepkaeHa Ha 3aceaanun YMKH

«20» __wons 2023 ropa, . nportokosn Ne 5
[pencenatens YMKH & V'Z'f/’ ~ / Kununa E.B./

Durense 2023



6. Ilesu u 3a7a4M THCHHUILTHHBI

Lens mpenoiaBaHus AUCHUIUIUHBL
Teopernueckass moaroroBka cryaeHToB  Hampaeienus 09.03.01 «Mudopmarnka wu
BBIUMCIIUTENbHAS TEXHUKa» B OOJACTH MONyYCHHs] U OOpabOTKHM HH(OpPMAIMH O COCTOSHUU
00BEKTa M BHEIIHMX YCJIOBUAX €ro paloThl JUIsl ONpeAesieHUus BO3JECUCTBUN Ha OOBEKT,
o0ecreunBarOIMX JOCTIKEHUS 1eJed  YIpaBleHUs, C HCIOJIb30BAHUEM MaTEMaTUYECKUX
npuioxxeHui makera MatLab, VisSim, rexnonoruun VBA.

3ajaun U3y4yeHus: TUCHUTLITUHBIL:
®opmupoBaHue HEOOXOAMMBIX 3HAHWN, YMEHUH U HaABBIKOB B 00JAaCTHM OCHOB TEOPUU
yIpaBJICHHUS.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

Hucuunnuna b.1.2.13 «Teopus ynpasieHus B MHQOPMAIIMOHHBIX CUCTEMaX» OTHOCHUTCS
K BapuatuBHOM uactu Onoka 1 yuebnoro mumana OIIOII BO (6akamaBpuar) HarpaBii€HUs
noarotoBku 09.03.01 «MudopmaTuka ¥ BBIYMCIHUTENbHAS TeXHUKa» Tpoduib: «IIporpaMmmuoe
o0ecrnieueHre CpeICTB BEIUNCIUTEIbHON TEXHUKU U aBTOMaTU3UPOBAHHBIX CUCTEM).

JucuumnnuHa yntaeTcs Ha 4-M Kypce. 3a4eTHbIX eIuHUIl 5. [IpoaomKuTenbHOCTh Kypca
cocrapisieT 80 ayAMTOPHBIX Y4eOHBIX 4acOB, 0Opa30BaHHBIX 32 Yacamu JEKIud u 48 dacamu
npakTudeckux 3aHaTuid. [Tomumo storo, 100 yacoB B Kypce OTBOAUTCS MO/ CAMOCTOATEIHHYIO
paboTy CTyIEHTOB.

JlJis yCIenHoro 0CBOEHUsI Kypca, CTYICHTHI JODKHBI ObITh 3HAKOMBI C JUCHUILTUHAMH '
«ImxeHepHass M KOMIbIoTepHas rpaduka», «BprauciuTensHas MaTeMaTHKa», a TaKKe MMETh
MPAKTUYECKHE HABBIKH MporpaMMupoBanus. [luciumnimia obecrnednBaeT CTyJeHTa MUHUMYMOM
(GyHIaMEeHTaJIbHbIX UH)KEHEPHO-TEOMETPUUYECKUX 3HAaHUM, Ha 0a3e KOTOpbIX Oyaymuii 6akanaBp
MOJKET YCIENIHO M3y4aTh CIEAYIOLIME IUCUUIUIMHBI : «[IpMHIMIBI M TEXHOJOTMU CO3/1aHus
AIIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOBY.

3. TpeboBaHus K pe3yJabTaTaM OCBOEHUS JUCHUIIMHBI

Wzyuenne muctmmmabl  b.1.2.13  «Teopust ympaBneHuss B HH(POPMAITMOHHBIX
CUCTEMax» HaIlpaBJIEHO Ha (OPMHUPOBAHUE Y CTYJEHTOB CIEIYIOIIMX KOMIETEHIINN
- CHOCOOEH MPUMEHSATh €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHbIE 3HAHUS, METOJbI
MaTeMaTUYeCKOr0 aHalau3a M MOJEIUPOBAHUSA, TEOPETUYECKOIO0 M HKCIIEPUMEHTAIBHOIO
uccieioBaHus B npodeccronansHoi aestensHoctu (OITK-1);
- Cnoco0eH OoCyIIeCTBIATh MOUCK, KPUTUYECKMH aHalW3 W CHHTE3 HH(pOpMaluHy,
NPUMEHSITh CHCTEMHBIN MOAXOJ AJIsI PEIICHHUs MOCTaBIeHHbIX 3a71a4 (YK-1).

B PE3YIbTATC OCBOCHUA TUCHUIIIIMHBI CTYACHT JOJIKCH:

Buame:
® TIPUHIUITBI B3aUMOJICHCTBUSI CHCTEMBI YIIPABJICHHS C O0BEKTOM yIPABJICHHS |
® ONEpAIMOHHBINA METO pereHus auddepeHImaIbHbIX YPaBHCHUH |
® pa3TUYHBIC CIIOCOOBI OMMMCAHUS JUHAMUYECKUX OOBEKTOB
® OCHOBHBIC CBOWMCTBA M XapaKTEPUCTUKHN OOBEKTA U CUCTEMBI YIIPABIICHUS |
[ ]

OCHOBHBIE€ OI'PaHUYEHHUS Ha MaTEMAaTUYECKUE MOJIEIN CUCTEMBI YIIPaBICHUS ;
® OCHOBHBIE ITOKA3aTEIN KAaYECTBA CUCTEMBI YIIPABIICHHUS.
Ymems:

® HaXOAWTh TMepeAaTouyHble (GYHKIUM PA3OMKHYTOM M 3aMKHYTOM CHCTEM
YIIPaBJICHHUS |

® ONKCHIBATh CUCTEMBI YIIPABJICHUS PA3IMUYHBIMU CIIOCOOAMH ;

® OLICHUBATH YCTOWYMBOCTH CUCTEMBI YIIPABIICHHUS I10 PA3JIUYHBIM KPUTEPUSM



[ ]

[
Braoemv (npuobpecmu onwi

® HaBBIKAMH PabOTHI

OLICHUBATL YPaBJIIICMOCTL U Ha6JHOI[aeMOCTI> CHCTEMBI ,
IIPOBOAUTH MOACIIMPOBAHUC CKOHCTPYHpOBaHHOﬁ CHUCTEMbI YIIPABJICHU ,

m):

¢ makeramu Vissim, MathLab, Derive, Mathcad, Visio,

Simulink, Mathematica.

[lepeueHr mMIaHUPYEMBIX PE3yJbTATOB OOY4YEHHsS] MO JUCLHHIUIMHE, COOTHECEHHBIX C
TJIAHUPYEMBIMU PE3yJIbTaTAMH OCBOCHHUSI 00pa30BaTEIHLHOM MPOrpaMMBbl
Kon u HalMEHOBAaHUE

Kon u HauMmeHOBaHME  HWHIMKATOpa  JIOCTHIKEHUS
KOMIETECHLINU

(pe3yabTaT OCBOCHHMS)

KOMIIETEHIIUU (COCTABIISAIONIEH KOMIIEHTEHIIMN )

OIIK-1. CocobeH npuMeHSTh
€CTECTBCHHOHAYYHBIC U
0O0IIenHXCHEPHBIC 3HAHUS,
METO/TbI MATEMATHIECKOTO aHATH3a
U MOJICJIMPOBAHUS,
TEOPETUIECKOTO U
IKCIEPUMEHTAIBHOTO
WCCJICJIOBAHHUS B
npoeCCUOHATIBHON JIeITETLHOCTH

N-1onk-1 3HaET OCHOBBI BHICIICH MaTeMaTUKH, (PU3UKH,
OCHOBBI BBIYMCIIUTEILHON TEXHUKH U TPOTPAMMHUPOBAHUSI.

NI-20mk-1 YMeeT pemaTh CTaHIapTHBIC
npodeccroHabHBIC 321249 ¢ TPUMCHCHHEM
€CTECTBEHHOHAYYHBIX U 00IIe-UHXEHEPHBIX 3HAHUA,
METOJIOB MATEMATHYECKOT0 AHAIN3A U MOJICJIMPOBAHMUSL.

N/I-30mk-1 IMeeT HaBBIKKA TEOPETHUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIEA0BaHUSI 00 BEKTOB
poeCCUOHAIBHON NEATEITHHOCTH.

VYK-1. CriocoGeH oCcyiecTBisATh
MIOUCK, KPUTUYECKUHN aHAIH3 U
CUHTE3 UH(POpMaIUH, IPUMEHAThH
CUCTEMHBIN MOIXOJ ISl pEIICHUS
IIOCTABJICHHBIX 3aJa4

N-1yk.1 3Haet npuHIMIE cOopa, orOopa u 0000IIeHUS
nHpopMaIuu.

N/I-2yx-1 YMeeT COOTHOCUTD Pa3HOPOIHBIC SIBJICHUS U
CHUCTEMAaTU3UPOBATh X B paMKax M30paHHBIX BU/IOB
npodeccnoHaNbHOM e TENbHOCTH.

NI-3yk-1 UMeeT mpakTuuecKuii ombIT paboThI €
WH(POPMAIIMOHHBIMU UCTOYHUKAMH, OIIBIT HAYYHOTO
TOKCKA, CO3/IaHUSI HAYYHBIX TEKCTOB

Konx w  HaumenoBanue  uHaukaropa | HauMmeHoBaHue mokas3aresns OlLl€HUBAHUS
JIOCTHKEHHS] KOMIIETEHIIMU (pe3yabTaTa 00y4eHHs N0 JUCHHUILUINHE)
N-1onk- 3HaeT  OCHOBBI  BBICLIEH
H-Lors 3HaeT MeTOo/Ibl pereHus AMppepeHnaIbHbIX
MaTEMaTHKH, ¢bu3zuky, OCHOBBI .
. YPaBHEHUI;
BBIUMCIUTEIbHOU TEXHUKHU u
[Ipeo6pa3zosanue Jlamnaca.
IPOrpaMMHUPOBAHUS.

N-20nk-1 YMeeT pemath CTaHIapTHHIC

YMeer HaXOIUTh NepeJaTouHble (QPYHKIIUU

npodeccuoHanbHbIE 3a/1auun c . o

Pa30MKHYTON M 3aMKHYTOM CHCTEM YIPaBJICHUS,
MPUMEHEHUEM  E€CTECTBEHHOHAyYHBIX U

. OMUCHIBATh CUCTEMBI YIIPABJICHUS PA3TUYHBIMU

oOIIe-UHKEHEPHBIX ~ 3HAHUW,  METO/OB N

croco0aMu, OIIEHUBATh YCTOMYUBOCTh CHCTEMBI
MaTeMaTU4eCKOTro aHanm3a u

YIPABJICHUS IO PA3IMYHBIM KPUTEPUSIM;
MOJEIIUPOBAHUS.

NJ-3onk-1 VIMeeT HaBBIKM TEOPETUYECKOTO
Y SKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS

00BeKTOB MpodhecCHOHATEHOM
ACATCIIbHOCTH.

Nwmeet HaBBIKKU pabOTHI ¢ MOJEIISIMHU PA3IMYHBIX
(hbU3HYECKUX CHCTEM.




Kon U HauM€EHOBaHHE
JOOCTHMXKCHHUA KOMIICTCHIINU

WHIUKATOpa

HanmeHoBaHue TIOKa3aTest OIICHUBaHUS
(pe3ynbrara 00ydeHus 0 TUCITUTLINHE)

NI-1yk.1 3Haet npuHIUIKB coopa, oTOopa u
0000menust nHpOpMaIUH.

3HaeT 00BEKTHO-OPUECHTUPOBAHHBIC OCHOBBI
MIPOrpaMMHUPOBAHHUS; OCHOBHBIE TPOIICTYPHI,
(GYHKIMH B COOBITHS.

N1-2yk-1 YMEET COOTHOCUTH Pa3HOPOIHBIC
SIBIICHUSI U CHCTEMAaTU3UPOBATh UX B
pamMKax M30paHHBIX BUIOB
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

YMeer aaropuTMUYECKU MPaBUILHO COCTABIIATh
CTPYKTYpY NPOTrpamMMBbl

NJI-3yk-1 IMeeT npakTHYecKuit OIbIT
paboThI ¢ HHGOPMAITMOHHBIMU
HMCTOYHUKAMH, OIBIT HAYIHOTO TIOUCKA,
CO3JIaHMS HAYYHBIX TEKCTOB

Hmeet HaBbIkK paboThI ¢ Taketamu Vissim,

MathLab, Derive, Mathcad, Visio, Simulink,
Mathematica.

4. Pacnipenesienne TPy10eMKOCTH (4ac.) AUCHUNJIMHBI 10 TEMaM
M BHJAM 3aHATHI

No No | Ne Yacer
Mo- | Hene | Te HaumeHnoBanue Jlek- | Komnok- | JIaGopa- | IIpak-
oy- | 7| | MBI TEMBI Beero | muu | Buymbl | TopHbIe | THUec- | CPC
st KHE
1 2 3 4 5 6 7 8 9
7 cemecTp
1 1-2 1 | OcHOBHBIC TOHATHS U 18 4 - - 4 10
TMOJIOKEHUS TEOPUU
yIIPaBICHUS
1 3-4 | 2 | Maremartudeckoe 28 4 - - 4 20
OIMCAaHUE CUCTEM
yIpaBJICHUS
1 5-6 | 3 | YacrorHble QyHKIINH U 22 4 - - 8 10
XapaKTEPUCTHKHU
2 7-8 | 4 | CTpyKTypHBIE CXEMBI 32 4 - - 8 20
CHCTEM YIPaBJICHUS
2 | 9-10 | 5 | YcroiunBoOCTh cHCTEM 32 4 - - 8 20
yIpaBJICHUS
2 11- | 6 | PobactHas 22 4 - - 8 10
12 YCTONYHUBOCTh
2 13- | 7 | YopaBnseMoCTh 1 26 8 - - 8 10
16 Ha0II0/1aeMOCTh
Bcero 180 32 - - 48 100
5. ConepxxaHue JIEKIIMOHHOIO Kypca
Ne | Bceero Ne Tema sexkuuu. Bonpocel, orpadaTrbiBaemMbie HA Y4eOHo-
TeMbI| YaCOB |JIeKIINMHU JIEKIUH MeTOHYEeCKOoe
ol0ecrieyeHue




N

4

OcHOBHbBIE TIOHATHS M IOJIOKEHHMS TEOPHH
ynpasJjieHusl. YIIpaBiieHHE, OOBEKT YIpPaBICHMS,
ACY, CAY. Ilpunnuns! ynpasieHus. CTpykrypa
CHCTE€Mbl  YNpaBJIECHUSA. 3aKOHBl  YIPABJICHHUS.
Knaccudukanus cucrem ynpasieHusl.

3-4

MarteMaTH4ecKoe ONMCAHME CHCTEM YIIPABJICHUS.
[Ipeobpaszosanue Jlannaca. M300paxenus Jlamnaca.
Ilepenarounsle pyHkuuu. Bpemenusle GpyHkuu.

1-3

YacroTHble (YHKHMH W  XaPAKTEePUCTHKHU.
du3nuecKuil CMbICI YaCTOTHBIX XapaKTEPUCTHUK.
PasyinyHble TUIBI 3BEHBEB U UX XaPAKTEPUCTHKU.

7-8

CTpyKTypHBIE CXEMBI CHCTEM YNPABJICHHUS.
[IpeoOpa3oBaHue CTPyKTYpHBIX cXeM. Bwluncienue
MepelaTOYHbIX  (PYHKUHMA  OJHOKOHTYpPHOW U
MHOT'OKOHTYPHOM CHCTEM.

1-5

9-10

YCcToi4YnBOCTh CHCTEM YIIPABJICHHSA.
OcHOBHBIE TOHATHS U HEOOXOAMMOE yCIOBHE
yCTOHYUBOCTHU. AlreOpandeckie KpUuTepuu
YCTOMUYMBOCTU. YaCTOTHBIE KPUTEPUU
ycroitunBocTu. Meroa [I-pazOuenus. ['pannynas
YCTOMYUBOCTb.

1-5

11-12

PobacTHast ycTOHYMBOCTD.
[Tonmuaombl XapuroHoBa. HeoOxonumoe u
JIOCTaTOYHOE YCJIOBHE POOACTHON YCTOWYMBOCTH.

13-16

Ynpa/sieMOCTh M HA0JIH012€MOCTb.
YpaBnseMocTh TUHEHHBIX 0OBEKTOB.
HabmtotaeMocTh TMHEHHBIX 0OBEKTOB.

6. ConepikaHue KOJUIOKBHYMOB
He npenycmoTrpen paGoyeii nporpammoii.

7. IlepeyeHb NPAKTHYECKUX 3AHATHI

Bcero
JacoB

Ne
BAHATHA

Tema MNPAKTUIECCKOI'0o 3aHsATHSL. 33)]21]11/[51, BOIIPOCHI,
OTpaﬁaTblBaeMble HA MPAKTUYCCKOM 3aHATUHA

YyeoHo-
METOANYEeCKOoe
ob0ecreuenue

N

3

4

5

1-2

ba3oBblii mpumep CUCTEMHOTO ynpasieHus «Moaenu
00eBbIX aeicTBui» VBA — peanuzarus

1-3

3-4

[TporpamMmmHuoe obecrieuenue VisSim

1-3

5-8

HccnenoBaHne JUHEWMHBIX THIIOBLIX 3BEHBEB

1-5

9-12

YacTOoTHBIN aHAIN3 TUIIOBHIX 3BEHBEB

1-5

13-16

UccnenoBanue ycTOMYMBOCTH JIMHENHON CUCTEMBI

1-5

17-20

HepexonHme XapaKTECPUCTHKU IJICMCHTAPHBIX 3BCHLHCB

CAY. Mopenu 3neMeHTapHbIX 3BeHbeB B Simulink
MatLAB

1-5




7 8 21-24 | YacTOoTHBIE XapaKTEPUCTUKH FJIEMEHTAPHBIX JIMHEUHBIX 1-5
3BeHbeB. [lepenaTounbie PyHKIIMH 3I€MEHTapHBIX
JUHEHHBIX 3B€HbeB. MOaupUIIMpOBaHUE ClLICHAPUEB
Simulink MatLAB
8. IlepeueHb J1a00paTOPHBIX padoT
He npexycmoTpens! padoueil mporpaMmMoi.
9. 3agaHus 119 CaMOCTOSITeIbHON PadoThI CTYCHTOB
Ne Bcero 3aganusi, BOIPOCHI, VI CAMOCTOATEILHOIO YueOHo-
TeMBbI Yacos u3yuyeHus (3a1aHus) MeETOoauYecKoe
olecreyenue
1 2 3 4
1 12 OTtpaboTaTh OCHOBHBIE MOHATHUS TEOPUU YIIPABICHUS 1-3
2 20 Pemenue nuddepennmanbHbIX ypaBHEHUH C 1-3
WCTI0JIb30BaHUEM Npeodpa3oBanus Jlamiaca.
3 14 ITocTpoenue nepenaTouHbIX (YHKIUN CHCTEM. 1-5
4 20 Brrauciienue nepenaTodHbix GyHKINUN 1-5
OJIHOKOHTYPHOW U MHOTOKOHTYPHOU CHUCTEM.
5 24 HccnepoBanue IMHEHMHBIX CTAIlMOHAPHBIX 1-5
JUHAMHUYECKHX CUCTEM Ha YCTOWYUBOCTD.
22 [TocTpoeHne CTPYKTYpHBIX CXEM CUCTEM YIPABJICHUS. 1-5
24 [IpoBepka ynpaBiisieMOCTH JIMHEWHBIX TUHAMHYECKUX 1-5
cucreM. [IpoBepka ycioBuil Hab01aeMOCTH
JMHENHBIX TUHAMHYECKHUX CHUCTEM.
10. PacuetHo-rpaduyeckasi pa6ora
He npexycmorpena pabdo4eil nporpaMMoi.
11. KypcoBas padora
KypcoBast pabora
CrpykTypa KypcoBOi paboThI
Beenenue
Yacte 1. UccrnenoBanus cucteM ynpasieHus B makere VisSim
1.1. IIporpammoii VisSim
1.2. HccrnenoBaHue TMHEHHBIX TUTIOBBIX 3BEHHEB
1.3, YacTOTHBII aHAJIN3 THUIIOBBIX 3BCHHCB
1.4. HccnenoBanue ycTOMUMBOCTH JIMHEMHON CUCTEMBI
Yacte 2.HMccnenoBanume yCTOMYMBOCTM M KayecTBa IEPEXOAHBIX MPOLECCOB CHUCTEMBI

yIpaBJICHUs PU THOKON OTpULIATeILHON 00paTHOM cBsi3u B MatLab
- O6mme GyHKIUY T CO3MaHMS TEPEIATOYHBIX (QYHKIIUI 3BEHBEB U CHCTEM
- UccnenoBanue nepexoHbIX MPOIECCOB B CUCTEMAaX YIPABICHUS
- YacTOTHBIE XapaKTEPUCTUKN CHCTEMBI
- [Ipumep aHanM3a TUHAMUKYA CUCTEMBI YIIPABICHHUS
2.1. UccnenoBanue nepeaaTouHbIX GYHKIIMM 3aMKHYTON CUCTEMBbI

2.2. UccnenoBaHre CUCTEMBI YIIPABJICHUS, IPEJICTABICHHON MepeIaTOUYHBIMH (PYHKIUSIMH

3BEHBLEB
3aKkIr0YeHnE




Cnucok ucnoap3yeMoi JIUTepaTyphl

NunuBunyanbHbie 3a1aHUs 1J1s1 UCCIEAOBAHUS JUHAMUKHA CUCTEM YIIpaBJiIeHUs K YyacTu 1

1.1 U3yuuts rpadudeckuii uarepdeiic VisSim; co3gath KOMMEHTAPUUN U STUKETKH; COCTABUT
IIPOCTEUIINE JUarpaMMbl

1.2. [Toctpouts © TpoaHAIU3UPOBATH IEPEXOJHBbIE XAPAKTEPUCTUKH HHTErpaTopa,
anepruoIMUECKOro 1 KOJIeOaTEIbHOTO 3BEHbEB

1.3. IlocTpouTh ¥ MPOAHAIM3UPOBATH JOTAPU(PMUUECKUE AMIUTMUTYIHO-4acToTHhIE (JIAUX) u
dazouacrorabie (JIOUX) xapakTepUCTUKN allepPUOAMUYECKOTO U KOJIeOATeTbHOTO 3BEHBER.

1.4. ITocTpouTh MOAENU JTUHEHHON CHCTEMBI; MPOAHAIU3UPOBATh YACTOTHBIE XapAKTEPUCTHUKHU;
CKOPPEKTUPOBATh CUCTEMBI; MOCTPOUTH Tojorpad KoMmriuiekcHoro koddduimeHnta mnepegadn
KoHTypa (roporpada HaikBrcra) cucTeMsl.

WMuauBuayalbHbIE 3aaHNS Ul UCCIEN0BAaHUSA JUHAMUKY CUCTEM YIIPABJICHUS K YACTH 2
B cunenyronmux paspenax NpUBOIATCS J1BAa WHAMBHUAYAIBHBIX 3aJaHHS 10 HCCIEAOBAHUIO
JUHAMUKU CUCTEM YIIPABIICHUS.
B mepBoM ®3 HUX cTaBsATCS 3agayd OOpa30BaHUS NEPEHATOUYHOW (YHKIUU CHCTEMBI,
OINpECIICHUE YCIIOBUM YCTOMYMBOCTU IO 3HAYEHUAM HYJIEH W IIOJIIOCOB IEpeNaTOYHOU
(GyHKIIMM 1 00pa30BaHuUs IEPEXOIHBIX XapaKTEPUCTUK CUCTEMBI.
Bropoe 3amaHue NOCBSILEHO HCCIENIOBAaHUAM YCTOMYMBOCTM M KadecTBa IEPEXOIHBIX
IIPOLIECCOB I10 NEPEXOJHBIM M YaCTOTHBIM XapaKTEPUCTUKAM CHCTEMBI.

3ananue 1 (wacThb 2)
Biiok-cxema cuCTeMbl yIpaBiieHHs IPUBE/ICHA Ha PUC.

M e 2 e N e )

Puc. McxonHas CTpyKTypHasi CXeMa CUCTEMBI
Heo6xonumo nccienoBaTh yCTOWYMBOCTh M KAUECTBO MEPEXOHBIX MPOLECCOB PA3OMKHYTOM
CUCTEMBI YIIPaBJICHUs, CUCTEMBI C )KECTKON U TMOKOM 00paTHOM CBA3BIO.
[Ipy wuccnenoBaHUM JAWHAMHKH CHCTEMBl YIpaBleHUs € THOKOM OOpaTHON CBS3BIO
nepesaTouHyro (QyHKOuio menu oOpaTHOW CBs3M Go; MOXKHO BEIOpaTh W3 CIIAYIONIUX

BapI/IaHTOBI
Goc(S) = K,
Goo(S) = TS+1,
T,S+1
Goe(S) = 27—
oc(S) T,S +1
K
Goe(S) = ——
oc(S) = TS +1°

Jlanee npuBeieHbI Nepe1aTOuHble (PYHKIIMY 3BEHHEB CUCTEMBI JJIsl BAPUAHTOB 33/1aHUM.
e Bapuanr 1
K, K, T,5+1

C= 151 9% 55y T Ts 0

K]_ = 20, Kz = 2, T]_ = 15, T2 = 2, T3 = 54, T4 =25

e Bapwuanr 2

G1(S) =Ky, G(S) = ﬁ G3(S) = T

Ki=30,K;=5Ks=12,T; =25, T,=0.8

S 1’

e Bapuant 3



L, G3(S) = M
S(T,S +1) T,5+1

Kl = 32, Kz = 16, K3 = 25, T]_ = 1.5, T2 = 5, T3 = 1.5, T4 =2

Gi(S) = Ky(T1S+1), Go(S) =

e Bapuant 4

K, (TS +1) T,5+1
G1(S) = Ky, Gy(S) = =212 G3(S)= =2 ,
1(S) = K1, G2(S) S0 | G3(S) T5+1

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

e Bapuanrt 5

Gy(S) = — 2(>-K— Gx(S) =

TS+1’ S(T,S +1) 35+1
Ki=20,K,=10,Ks=15T;=2,T,=15, T;=05

e Bapuant 6

G1(S) = Ky Gz(s):w,%(s):L,
TS+1’ S(T,S+1) T,S+1

Ki=15Ky;=20,K3=7,T1=2,T,=05,T3=3,T,=14

e Bapuanr 7

K /(T,S+1) K, T,S+1
Gq(S :;1(3 S —— =
1(5) T,5+1 2(5) S5+ G:(5) = T.5+1°

Ki=12,Ky=15T1=14,T,=04,T3=2,T4=5

e Bapuant 8

CuS) = KuTiS+1), GalS) = 5o BoS) = £,

Ki=5K;=15K;s=12,T1=0.8,T,=0.5,T3=2

e Bapuant 9
K,(T,S +1) T,S+1

GS:K'GS:#,GS:3—1

1(S) = Ky, G(S) ST, +1) 3(S) TS+l

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

e Bapuanrt 10

K TS 1 K S+1
Gi(S) = cd— GalS) = 2  Gy(s) = KIS+,
S(T,S+1) TS+1’ T.S+1

K]_ = 5, K2 35, T]_ = 05, T2 = 2, T3 = 32, T4 = 15, T5 =0.2

e Bapuanrt 11
Gi(S) = TS+1 K, _ K,(T,S +1)

, G3(S)
K1=100,K2 56 T1—3 T2—05 T3—25 T4 5 T5—2

TZS+1 TS 1’ S(T.S+1)

e Bapuanrt 12

_ K, K,(T,S +1)
Gy(S) = —S(TS ) G2(S) = Kz, G3(S) = —TSS+1 :



K1 = 10, K2 = 20, K3 = 6.7, T]_ = 2, T2 = 05, T3 =0.1

e BapuanTt 13

G1(S) = L, G(S) = Ky (MS+1)
S(T,.S+1) T,S+1

K1:5, K2:7, K3: 12, T1:0.5, T2: 1.5, T3:2, T4: 1.8

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

e Bapuanrt 14

Gi(S) = M G(S) = Ky, Ga(S) = K5+
S(T,5+1) T,5+1

Ki=5K,=7,K3=10,T; =12, T,=3.2,T3=18,T4s=2

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

Ki=2,Ky=8,K;3=12,T1=2,T,=385,T3=0.2, T4=0.5

e Bapuanrt 16

K, K,(T,S +1
Gi(S) = Ga(S , G3(S) = K,(1:S +1)
TS+1 T S 1’ S(T,S+1)
Ki=20,K;=12,K3=8,T;=05,T,=0.1,T3=0.1, T4 =2
e Bapuant 17

Gy(S) = % G(S) = ﬁ G3(S) = Ks(TaS+1)

Ki=5K;=100,K3=15,T1=02,T,=2,T3=12,T4=4.2

e Bapuanrt 18

_ K(T,S+)) _ K _
Gl(s)_W’GZ(S) S(T,S+1) G:(5) = TS 1

Ki=12,K;=50,K3=2,T1=05,T,=15T3=2,T,=25

e Bapuant 19

Gy(s) = KT G(5) = Ky(Ta5+1), GofS) = =t
T,5+1 S(T,S +1)

K]_ = 12 K2 = 5 K3 50 T]_ 2 T2 05, T3 = 35, T4 =25

e Bapwuanrt 20

Gi(S) = % Ga(S) = ﬁ Gs(S) = Ks

Ki=5K;=70,Ks=12, T1=05,T,=2,T3=15

. BapI/IaHT 21

Go(S) = K,(T,S+1) |
TS 1’ S(T,S+1)

Ki=5K;=50,K;=7,T1=05,T,=15,T3=2,T,=0.8

G3(S) = K3(T4S+l)

e Bapuanrt 22



Gi(S) =

K1:5, K2:30, K3:

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

e BapuanTt 23
Gy(S) = Ki(MS+1)
T,S+1

Ki=3,K;=40, Kz =

K,

" sasiy O

- K
STS+1)’

TS 1
= 2, T2 - 05, T3 = 08, T4 =15

, G3(S) = K3

=0.5,T2=25,T3=35

e Bapuanrt 24
G1(S) = m :M,G3(s):|<3
S(T,S+1) T,S+1
Ki=7,Ky=28,K3=12,T;=2,T,=0.8,T3=05,T4=3
e Bapuant 25
K, K,(T,S +1)
Gi(S) = , Go(S) = —22—% | G3(S) = K3(T4S+1
1(S) Ts+1' 2(S) S(T,s+1) 3(S) = Ks(T4S+1)

Ki=35K;=32,K3=8,T1=15T,=2,T3=05,T,=3

3ananue 2 (4actp 2)

ITocTtanoBka 3agaumn

Hpez[naranTc;I YCTBIPEC 3BCHA CUCTCMbI YHIPABJICHUSA B BUAC MEPCAATOUYHBIX (1)YHKI.IHI71
BapI/IaHTI)I 3BCHLCB MPUBCACHLI B MHAUWBUAYAJIBbHBIX 3aJaHHAX. H€O6X0)II/IMO HCCICA0BATh UX

XapaKTCPUCTHUKHU, OIIPCACIINB:

Hepexo/JHbIe MPOLIECCHI ¢ TIOMOIIBI0 peodpa3oBanus Jlamaca;
peaknuIio 3B€Ha Ha eINHUYHOE CTYIICHYaToe BO3/IeiiCTBUE;
aMIUTUTYAHO-YaCTOTHYIO U (Pa304acTOTHYIO XapaKTEePUCTHKHY;
aMIUTUTYAHO-(DAa30BYIO XapaKTEPUCTHUKY;

nuarpammy Hukoneca;

NoKa3aTeiau KadecTBa MEpeXOAHOro mporecca (BUA MEPEeXOAHOro mpolecca U ero
JUINTEJILHOCTD, BETMUYNHY NEpeperyIupoBaHus);
3arac yCTOMYMBOCTH 110 aMIUTUTY e U da3se.
HccnenoBanusi BBIMOJHUATH C TIOMOIIBIO YHHBEPCAIHHOTO MPOTPAMMHOTO CpPECTBA
MATLAB u crienuanu3upoBaHHOIO MakeTa mpukiIagHbix nporpamm Control System Toolbox.
[lepexoqHyr0 XapakTEpHCTHKY 3BEHA CIEAyeT IOJyYHTh IIyTeM OOpaTHOro MpeoOpa3oBaHUs
Jlannaca nepenaToyHoi (yHKIIMU 3BEHA.

BapuaHTsl HANBUAYAIBHBIX 33JJaHUH U MTepeIaTOUHbIX QYHKITUH

Bapuants! 3aanuii npuBeeHs! B Ta0. 1

[ludps! B rpade «3BeHbs» ABISAIOTCS HOMEPaAMH NEPEAaTOUHBIX (QYHKIUI 3BEHbEB.

Pemenust HeoOXoMMO MONy4UTh B BuAe (popmyn, rpadMkoB M JETaNbHOTO aHajIn3a
MIOJIyYEHHBIX PE3YyJIbTATOB.

Tabnuma 1. BapnanTs! 3agannit

HOMEP
Bapuant 1 2 3 4 5
3BeHbs 13,711 2,5,8,10 3,6,9,11 4,2,58 1,459
Bapuant 6 7 8 9 10




3BeHbs 1,4,6,10 2,6,8,9 3,5,7,8 14,811 2,3,6,9
Bapuant 11 12 13 14 15
3BeHbs 3,6,8,10 459,11 1,4,7,10 2,5,8,11 3,6,7,9
Bapuant 16 17 18 19 20
3BeHbs 4,7,9,11 1,4,6,10 2,6,7,9 3,5,8,11 4,7,8,10
Bapuant 21 22 23 24 25
3BeHbA 1,5,6,9 2,7911 3,4,7,10 4,5,7,9 1,6,9,11

I[aﬂee IMPUBECACHBI IEPEAATOYHBIC (b}IHKI_[I/II/I 3BCHBEB CUCTCMBI.

e Bapuanr 1

TS
YS)= ——
®) TS +1

e Bapuanrt 2

v = S
TS+1

e Bapuant 3

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

e Bapuant 4

K
Y(S) =
®) TS +1

e Bapmuanrt 5

1
Y(S) =
®) TS +1

e Bapuant 6

a)T=05, 6)T=5

a) T1:0.2, T2: 1; 6) le 1,T2:0.2

a)T1=03,T,=1.5,6) Ty =1.5, T,=0.3

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

a)T=0.5; 60)T=4

Y(S):L a)K=10,T=0.2; 6)K=20,T=1
S(TS +1)

e Bapuanr 7

Y(S)=§ a) K=10; ©6)K=100

e Bapuanr 8

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

a) K=10,T;1=0.1,T,=0.5,T;
6) K=10,T1=0.8, To=0.5, T3

e Bapuant 10
K(MS+1)
S*(T,S +1)

Y(S) =

1;
1

a)K=20,T1=05,T,=1
6)K=20,T;=1,T,=0.5




Ha ocHoBe n3yueHHBIX ClieHapHeB (OpMHUPYETCS HHAUBUAYaIbHOE KypCOBOE 3a/laHHe,
MOJIU(HUIMPOBAHO OXBATHIBAIOLIEE COJEPKAHUE BCEX IPAKTUUECKUX PadOT.

12. KypcoBoii npoekTt
He npexycMmoTpen padoyeii nporpaMmoii.

13. @DoHJ OLIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS HpOMe)l(yTO‘lHOﬁ arrecranmuu

00y4aoIMUXCH M0 JUCUMUILIMHE (MOTYJII0)

B nporecce ocBoeHust 00pa3oBaTeNbHON MPOrPaMMBbl Y 00YYaIOIIErocst B X0A€ U3yYEeHUs

JUCHUITIIMHBI TeOpI/Iﬂ YIIpaBJICHUSA B I/IH(l)OpMaI_[I/IOHHI)IX CHCTEMax

"

chopmupyrorcs

komnerennuu OIIK-1, YK-1

ypOBHI/I OCBOCHUS KOMIICTCHIIMHN

NHunekc @opMyIIHpOBKa:
OIIK-1 CriocoOeH TpPUMEHSTh E€CTECTBEHHOHAYYHBIC U OOIICHH)KCHEPHBIC
3HAHUS, METOJBl MATEeMATHUYECKOTO aHaiM3a W MOJCIUPOBAHUSA,
TEOPETUYECKOTO M SKCIICPHUMEHTAIILHOTO  HWCCICJOBaHHS B
PO eCCUOHAIBHON JEATETHHOCTH
YK-1 CriocoOeH OCylIecTBIATh IMOMCK, KPUTUYCCKUN aHaIW3 M CHHTE3
uHbOpMAILIMK, TPHUMEHATh CHCTEMHBIH IMOAXOJ JUIS PEHICHHS
MOCTABJICHHBIX 3a]1a4
CrymneHu ypoBHe# | OTinuunrenbHbie npu3Haku | TexHomo | CpeacrBa M TEXHOJIOTUU
OCBOCHUS KOMITICTCHITHH THH OLIEHKH
bopmupo
BaHUS
[Toporossrii 3HaeT: ocHOBHBIC TIOHATHS | Jlekiuu, | [IpakTuueckue paboThI
(YAOBIIETBOPUTENBHBIN) |TCOPHH YIIPABICHUS. MPAaKTH- | BBIMIOJIHEHBI B
YMeeT: UcTonbp30BaTh YeCcKue HE0OXOIUMOM KOJTMYECTBE
CTaH/IaPTHBIC MHCTPYMEHTHI | 3aHSTHS, | U B COOTBETCTBHUHU C
makeToB Vissim, MathLab CPC TeMaMH 3aJaHus. B
Brnageer: HaBpIKaMu MIPOIIECCE BBITTOJIHEHUS
pabotsl ¢ CY B makerax 3aJJaHU Ha DK3aMEHe
Vissim, MathLab CTY/ICHT HEOTHOKPATHO
oOparancs 3a MoMoOIIbI0 K
MIPEToIaBaTeIIIo.

40% TOJI0KUTEIBHBIX
OTBETOB Ha BOIIPOCHI.

IIponBUHYTBIM
(xopor1o)

3HAET: OCHOBHEIC ITOHATHS .HCKI_II/II/I, HpaKTI/I‘-ICCKI/IC pa60TBI

TEOPUU YITPABJICHHUS, MPAaKTH- | BBIMIOJIHEHBI B
npeoOpazoBanue Jlamnaca YEeCKUe HE0OXOTUMOM KOJTMYECTBE
YMeeT: HCIoTb30BaTh 3aHSTHS, | W B COOTBETCTBHUHU C
cTaHapTHbie HHCTpyMeHThl | CPC TeMaMH 3ajaHus. B
nmakeToB Vissim, MathLab, MIPOIIECCE BBIMOTHEHUS
cBOOOIHO paboTaeT co 3aJlaHu} Ha DK3aMEHE
CTPYKTYPHBIMU CXEMaMH. CTYJCHT PEIKO oOparaics
Bnaneet: HaBbIKamMu 3a MOMOIIIBIO K

pabotsl ¢ CY B makerax MPEINOIaBaTEeNIo.

Vissim, MathLab. 70% MOI0KHUTEIBHBIX

OTBCTOB Ha BOIIPOCHI.




Bricokuit 3HaeT: ocHOBHbBIC TOHATUS | JIekiuu, | [IpakTuueckue paboThl
(oTIMYHO) TEOPHUU YIIPABJICHUS, MPaKTU- | BBIMIOJIHEHBI B
npeoOpa3zoBanue Jlamnaca u | yeckue HE0OXOIMMOM KOJIMYECTBE
CIIOCOOBI JINHEAPHU3AITUI 3aHSTHS, | U B COOTBETCTBUHU C
muddepeHIaTbHBIX CPC TeMaMu 3azanusi. B
yYpaBHECHUH. MIPOLIECCE BBHIMTOJIHEHUS
YMeeT: UCTonb30BaTh 3aJlaHuM Ha SK3aMEHe
CTaH/IapTHBIC HHCTPYMEHTHI CTYICHT He oOparmaics 3a
nakeToB Vissim, MathLab, MOMOILBIO K
CBOOOHO paboTaer co MIPEIoIaBaTeIIIo.
CTPYKTYPHBIMU CXEMAMMU. 90% MoI0KUTENBHBIX
[TpoBOAUT YaCTOTHYIO OTBETOB Ha BOIIPOCHI.
OLICHKY YCTOMYHMBOCTH U
KayecTna.
Bnaneer: HaBbIkKaMu
pabotsl ¢ CY B makerax
Vissim, MathLab
HMCBOOOJHO MOJACIIUPYET
CUCTEMBI YIIPABJICHUS B
HUX.

Me:xcecCHOHHAS aTrrecranus IMPOBOAUTCA Io pe3yiibTaTaM BBITTOJTHCHHBIX

MMPAKTUYICCKUX pa60T, npeaAyCMOTPCHHBIX y‘{e6HBIM IIJIaHOM.

PyGe:kHblii KOHTPOJIb YpPOBHS OCBOCHHS Y4YeOHOW JMCUUIUIMHBI OO0YYalOUMMHCS

OIIPEACIIACTCS 110 KPUTCPUAM: 3a4TCHO, HC 3a4YTCHO.

K »oKk3ameHy CTyZeHTHl [OMYCKAalOTCS MpU HAJIWYUM BCEX MPAKTUYECKUX padoT,

MpeaAyCMOTPCHHBIX pa6oq6171 nporpaMMoﬁ JAUCHUIIIINHBI, BRIIIOJHCHHBIC HAAJICXKAIICTO Ka4CCTBA.

LCoNoOAEWNE

[EN
o

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

Bonpocsl a5 3k3ameHa

OO61ue cBeIeHNs O CUCTEMax YIPaBIICHUS

[TpuHLIMIIBI YIIpaBIIEHUS, TPUHLIUIIBI TIOCTPOSHUSI CUCTEM YIIPaBIICHUS
Knaccugukanus cucrem ynpaBieHus

CTpyKTypa ¥ OCHOBHBIE 3JIEMEHTHI CUCTEMbl aBTOMATHUYECKOI'O yIPaBICHUS
Jluneapuzauus auddepeHnnanbHbIX ypaBHEHUH

DopMBI 3aIKMCH JIMHEAPU30BAHHBIX YPAaBHEHUU

XapakTEepUCTUKH JTMHEWHBIX 3BEHBEB

Tunosble TMHaAMHUYECKUE 3BEHbS U UX XapaKTEPUCTHKU

CrpykTypHble cxembl. ClIOCOObI COeIMHEHUS 3BEHbEB

. IToctpoenue norapupMuyecKux YaCTOTHBIX XapaKTEPUCTHUK PA30OMKHYTOM 1enu

3BEHBEB
HuddepennmansHple ypaBHEHUS U NIepejaTOYHble  (DYHKIIMU 3aMKHYTBIX CUCTEM
ABTOMATUYECKOIO YIPABICHUS

CocraBiieHHE HCXO/IHBIX YPAaBHEHUH 3aMKHYTBIX CHCTEM aBTOMAaTHYECKOI'O YIIPABJICHUS
MHoOroMepHbIe CUCTEMBI YIIPaBICHUS

[TonsiTHE YyCTOMYMBOCTH CUCTEM

Y CTOMYMBOCTD TUHEUHBIX CUCTEM

Anrebpanyeckue KpUTEpUU yCTOMUYUBOCTH

YacToTHbIE KPUTEPUH YCTOMUMBOCTH

3anachl yCTOMYMBOCTH

Ouenka ycroitunBocty no JIYX

Onenka TOYHOCTH PabOTHI CUCTEM




21.
22.
23.
24.
25.
26.
27.
28.
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.
57.
58.
59.
60.
61.
62.
63.
64.
65.

ITokazarenu kayecTBa NEPEXOTHOr0 IPoIECCa

O1rieHKa KayecTBa yrnpaBeHUS

YacTOTHBIC OLICHKHM KauyeCcTBa

KopHeBbie o11eHKM KauecTBa

NHTerpanbHble OLEHKHA KaYeCTBA

MopaenupoBaHU€e CUCTEM yIIPaBICHUS

OO011e MEeTO/IbI MOBBILIEHUS TOYHOCTHA CUCTEM YHIPABIICHUS
Teopust ”HBAPHUAHTHOCTH U KOMOMHUPOBAHHOE YITPaBJICHUE
Heenuananbie 0OpaTHBIC CBS3H

UyBCTBUTEIBHOCTh CUCTEM aBTOMATHYECKOTO YIPABJICHUS
IlocTanoBKa 3a1a4n yIpaBICHUS

3aKoHbI yIpaBiieHHs. TUIIOBBIC PETYIATOPHI

Koppekrupyronme yctpoicTsa.

CuHTE3 cucTeM aBTOMaTUYECKOIO YIPaBICHUS

Ciy4aifHbie TIPOIIECCHl B CUCTEMAaX YIPABIICHHUS.

BBeneHue B CTaTUCTUYECKYIO JUHAMUKY CUCTEM YIPABICHUS
OO61ue cBeieHUs 0 cllydallHbIX IIpoleccax

Orenka paOOoThI JIMHEHHBIX aBTOMATUYECKUX CUCTEM IMIPH CIy4YailHBIX CTAllMOHAPHBIX
BO3CHUCTBHUIX

OnucaHue CUCTEM B MPOCTPAHCTBE COCTOSTHUM.

CtpyKTypa perieHus: ypaBHEHUH NEPEMEHHBIX COCTOSHUS
XapakTepuCTUKU CUCTEM B MPOCTPAHCTBE COCTOSIHUM
HopmanbsHas ¢popma ypaBHEHHUH B MPOCTPAHCTBE COCTOSHUIN
VYnpasnenue 1o coctosiHu0. CUCTEMBI YIPaBIEHUSI COCTOSSHUEM
OueHuBaHUE KOOPIUHAT COCTOSIHUSI CHCTEM

IIpsAMOii KOPHEBOW METOJI CHHTE3a CUCTEM YIIPABIICHUS
CrpykTypa 1 KI1acCuPpUKAIKs UMITYJIbCHBIX CHCTEM
MareMaTrnyeckuii annapar uccaeA0BaHUs JUCKPETHBIX CUCTEM
[lepenarounbie PyHKIIMU PA30OMKHYTHIX UMITYJILCHBIX CHCTEMBI
CTpyKTypHBIE CXEMBI U TIepelaTOuHbIe (QYHKIIUN 3aMKHYTBIX HMITYJIbCHBIX CHCTEM
Y CTOMYMBOCTD UMITYJIbCHBIX CHCTEM.

IIepexoaHbie TPOLIECCH] B UMITYJIbCHBIX CUCTEMAX

TOYHOCTH M KOPPEKIUS UMITYJIbCHBIX CUCTEM.

Onucanne TUCKPETHBIX CUCTEM B MPOCTPAHCTBE COCTOSIHUM

Y CTOMYMBOCTD UMITYJIbCHBIX CHCTEM.

IIepexoaHble TPOLIECCH] B UMITYJIbCHBIX CUCTEMAX

TOYHOCTH M KOPPEKIUS UMITYJIbCHBIX CUCTEM.

Onurcanne TUCKPETHBIX CUCTEM B MPOCTPAHCTBE COCTOSIHUM
OO011He MOHATHS U 0COOCHHOCTH HEJTMHEHHEIX CHCTEM

IIpssmont meton JlsmyHoBa.

YacroTuserii meTtox B.M. ITonmoBa

MeTtoa rapMOHMYECKOM JIMHEAPU3allui HETMHEMHOCTEN
MeTtomp! (ha30BOTO MPOCTPAHCTBA

Koppekiius HenmuHEeHHBIX CUCTEM

CKonp3siue pexuMbl B pEJIEHHBIX CHUCTEMaX

Craructrueckas JMHeapu3aus HEIMHEHHBIX XapaKTEePUCTUK

14. O0pa3oBaTesibHbIE TEXHOJIOTHH
Ha nexumsx ucmonb3yeTcst «IpoOJIEMHBII MOAX0]] K H3JI0KEHUIO MaTepralia: MaTepral

KOKIOW JIEKIMU WJUIIOCTPUPYETCS] IPUMEpPaMH, paccCMaTpUBAIOTCS HECTaHAAPTHBIE CUTYallUH,
TpeOyrole peleHusl ¢ UCIOIb30BAHUEM paccMaTpuBaeMoro marepuana. IIpu 3ToM cTyaeHThI



JOJDKHBI QKTUBHO y4acTBOBaThb B OOCYXJEHHM BOIPOCOB, BbIpaOOTKe pemeHuid. Jlns
CaMOCTOSATENIBHOIO U3YyUEHHUs NIPEIaraeTCs UCI0Ib30BaTh dJIEKTPOHHBIE PECYPCHI.

Ha mpakTiueckux 3aHATHSIX UCTOJIB3YIOTCS CIEIYIOIINE METObI 00yuYeHUs U KOHTPOJIS
YCBOCHUS MaTepuaa:

® BBINIOJIHEHUE MPAKTHYECKUX pabOT mpearnoiaraeT pelieHue UHIUBUAYAIbHBIX 3a7a4 M0
TUCIUIUIMHE B (opMe MpakTUyeckux pabor, mo pabore odopmisercs OTUET,
ONUCHIBAIOLIMN TPOIECC PEIICHHS 3a/layd B COOTBETCTBHUU C >KU3HEHHBIM IIUKIIOM
MPOrPaMMHOI CHCTEMBI;

® KaXIAYIO pa60Ty CTYACHT 3alIMINACT IMPEIoaaBaTC/I0O U IMOJIY4YacT OLCHKY 3a 3alluTy, B
paMKax 3aliyuThbl 06Cy)KI[aIOTC$I pa3jiMuHbIC BapUaHTbl pPCHICHUA, IMPCAJIOKCHHBIC
CTyACHTaMH, CPAaBHCHUC peH.IeHHfI, aHaJIM3 BO3MOXKHBIX CHTyaHHﬁ, code review.

15. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJIsA
OBYYAIOIIUXCH MO JUCHUIIINHE

1. 3apyba H.A. Teopus ympaminenus : ydeOHOe mocobme / 3apyba H.A. —
KemepoBo: Ky3bacckuii rocygapcTBeHHbIN TexHHuuecKkuid yHuBepcuter umeHu T.®D. ['opbauesa,
2022. — 82 c¢. — ISBN 978-5-00137-291-2. — Tekcrt: anekrponnsii / [IPR SMART: [caiit]. —
URL: https://www.iprbookshop.ru/128410.html — Pexum gocTyma: maiasi aBTOPH3HP.
II0JIb30BaTEEN

2. Potau, B. f. Teopus aBTOMaTu4yecKoro ympaslieHus: yueOHUK 175 By30B / B. Sl
Porau. - 4-e m3n. , crepeor. - MockBa: MOU, 2020. - ISBN 978-5-383-01417-2. - Tekcrt:
anektpouusdi  // OBC  "KoncynmbrantT — cTyneHrta" : [caliT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014172.html - Pexxum gocTyma : 1o momucKe.

3. CpsnoB C.}O. Teopus aBromarudeckoro ympasieHusi: yueOHuk / Cresanos C.1O.
— Mocksa: A# Ilm Ap Memma, 2022. — 286 ¢. — ISBN 978-5-4497-1606-4. — Tekcr:
anektponHbidt // IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/120288.html —
Pexxum nmoctyna: aiis apropusup. moib3osateneid. - DOI: https://doi.org/10.23682/120288

4, AntunoBa A.H. Teopust aBTOMaTuyeckoro ympasieHHs: ydeOHoe mocobue /
AntnmnoBa A.H. — Tromens: TroMeHCKHI WHAYCTpUANbHBIA yHUBepcutet, 2022. — 78 €. —
ISBN 978-5-9961-2837-2. — Texkct : snektponnbiii // IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/126815.html — Pesxxum noctyna: ans aBropusup. [Toabp3oBaTeneit

S. KoBanés J[.A. Teopuss aBTOMaTMuyeckoro yrnpaBieHHUs: ydeOHoe mnocobue /
Kosanés /I.A., Hlapsixos B.A., Illapskosa O.JI.. — Canxrt-IlerepOypr : Canxt-IlerepOyprckuii
rOCYJapCTBEHHbIN YHUBEPCUTET MPOMBIIUICHHBIX TEXHOJOTHH M au3aitHa, 2020. — 80 c. —
Tekct : 3JIEKTPOHHBIN // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/118417.html — Pexxum noctyma: ajst aBTOPU3UP. TOIb30BaTENeH. -
DOI: https://doi.org/10.23682/118417

6. Kum, C. A. Teopus ynpasnenus : yaeOHuK ais 6akanaspos / C. A. Kum - Mocksa

: Jlamkor u K, 2016. - 240 c. - ISBN 978-5-394 02373-6. - Tekcr : amekrponnsii // DBC
"KOHchILTaHT cTyaeHTa" [caiT]. - URL
https://www.studentlibrary. ru/book/lSBN9785394023736 html - Pesxum mocTyma : o momucke.

7. Bypranosa JI.A. Teopus ynpasnenus : npaktukyMm / Bypranosa JL.A., Baduna
I0.A.. — Kazaupr : Kazauckuii HaMOHAJIBHBIA WCCIIENOBATEILCKHUHA TeXHonomquKHﬁ
yauBepcuret, 2017. — 100 c¢. — ISBN 978-5-7882-2344-5. — Texkcr : snextpoHHbIi // IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/95045.html — Pexwum goctyma: ms
aBTOPH3UP. MOJIb30BaTeNeH

8. [Terpakos, FKO. B. Teopusi aBTOMaTHYECKOTO YIPABICHHS TEXHOJIOTHUECKUMHU
cucrtemMamu : ydeOHoe mocobue it cryneHtoB By3oB / IlerpakoB FO. B. , JlpaueB O. U. -
Mocksa : Mammunoctpoenue, 2008. - 336 c. - ISBN 978-5-217-03391-1. - TekcT : 2MeKTpOHHBIHA
// 3BC "KoHcynbTaHT cTyneHra" : [caiiT]. - URL



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

https://www.studentlibrary.ru/book/ISBN9785217033911.html. - Pexum goctyma : 1o
MOJIITUCKE.

Bapmetos FO.I1. Teopus aBromaruueckoro ymnpasieHus (KypcoBoe mpoektupoBanue) : yueOHOe
nocobue / bapmeros 1O.I1., bamamora E.A., I'aBpuno A.H.. — Boponex : Boponexckuii
rOCYJapCTBEHHBIN YHHUBEPCUTET MH)KEHEpHBIX TexHomoruid, 2020. — 108 c. — ISBN 978-5-
00032-467-7. — Tekcr : oanexrtponnsd // IPR  SMART : [caiit]. — URL:
https://www.iprbookshop.ru/106453.html — Pexum noctyma: mnst aBropusup. [lonb3oBateneii

16. MaTepua/ibHO-TeXHHYeCKoOe o0ecneyeHue

VYyeOHast ayTuTOpus AJsl MPOBEACHUS 3aHATHI JEKIIMOHHOTO THIA, TEKYIEro KOHTPOJIS
U TMPOMEKYTOYHOM  aTTeCTallid, TPYMNIOBBIX W  HWHIUBUAYAIBHBIX  KOHCYJIbTAIUI
YKOMILIEKTOBaHa CIIEUAIM3UPOBAHHON MEOETIbI0 U TEXHUYECKUMH CPEJICTBAaMU 00ydeHus: 22
cTona, 44 cryna; pabodyee MeCTO MpemnojaBaTeliss, MapkepHas Jocka; mpoekrop BENQ 631,
PYJIOHHBII MPOEKIIMOHHBIHN 3kpaH, HOyTOYyK Lenovo 560 (13/4I'6/500, MblIIib), TOIKIIOYEHHBIN B
CeTh C BBIXOJOM B VHTEpHET M AOCTyNOM B MH(pOpMAMOHHO-0Opa3oBareipHylo cpeny OTU
(punuan) CI'TY wumenu larapuna HO.A., ydeOGHoO-HarismHble mocoOus, oOecrneunBaroiye
TEMAaTUYeCKHe WUIIOCTpallMl 1o paboueil mporpamme AucuMIUIMHBL — [Iporpammuoe
obecnieuenne: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
GoogleChrome, Vissim 6.0, MathLab.

YyeOHass ayauTopus JJIs TPOBEICHUS MPAKTHYCCKUX 3aHITHH YKOMILJICKTOBaHA
CIEIUAM3UPOBAaHHON MeOenbl0 M TEXHHUYECKHMMH CcpelacTBaMu oOyueHusi: 12 cronos, 12
CTYyJIbEB; pabouee MEeCTO MperoaaBareis; MapkepHas n1ocka, 12 kommerotepos (I 3/ 8 6/ 500),
mouutopbl 22' LG, kinaBuarypa, Mbiiib). KommnbpioTepsl 0ObeIUHEHBI B JIOKAJIbHYIO CETh C
BBIX0I0M B MIHTEpHET | JOCTYIIOM B MH(POPMAIIMOHHO-00pa3oBarenbHyo cpeny DTU (dhummai)
CI'TY umenn I'arapuna HO.A., yueOHO-HarnsgHbeie mocoOus, oOecreynBarone TeMaTuiecKkme
WJUTIOCTPAIINH 10 paboUeit mporpaMme TUCITUTUIAHEI.

[Mporpammuoe obecneuenne: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome, makersr Vissim 6.0, MathLab, Derive, Mathcad, Visio,
Simulink, Mathematica.
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17. lonoiHeHHs1 ¥ U3MEHEeHHUs1 B padoydeil mporpamme

Pabouas nporpamMmMa nepecMoTpeHa Ha 3ace/laHiH Kadeapsl
« » 20 rozia, npotokoia Ne

3aB. kadempoii / /

BHecennbie n3MeHeHus yreepxaeHsl Ha 3acenannn Y MKC/YMKH
« » 20 _ roma, mpoTokoi Ne
[Ipenacenarens YMKC/YMKH / /




