DHIeNbCCKUHM TEXHOJIOTHYECKHA MHCTUTYT ((prnan) dheaepaibHOro rocy1apcTBEHHOTO OI0KETHOTO
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

dbopMma oOyueHust — 3a09HAS
Kypc — 5

cemectp — 9

3a4YETHBIX CIUHUIL — 5

Bcero yacos — 180

B TOM YHCJIC:

JeKuu —8

paKTH4ecKue 3ausatus — 14
1abopaTOpPHBIE 3aHITHUS — HET
camocTosTeNbHas padoTta — 158
3a4eT — HeT

9K3aMeH — 9 cemecTp

PI'P — Her

KypcoBas pabora — 9 cemectp
KYpPCOBOM MPOEKT — HET

PaGouas nporpamma obcyxaena Ha 3acenanuu kadenps EMH

«20» __wmions 2023 ropa, . nporokon Ne 30
3as. kapenpoit 2. /75"*/ /[ Kunuua E.B./
14
PabGouas nporpamma yTBepikaeHa Ha 3acezannn YMKH

«20» __wmions 2023 roma, , npoTtokos Ne 5
IMpencenarens YMKH 5'71" ~ / 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 TMOJYYCHHUS U OO0paOOTKM WH(POPMAIMH 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 U3y4yeHusl TUCHUTLITUHBI:
®opmupoBaHue HEOOXOAMMBIX 3HAHWN, YMEHUH U HaABBIKOB B 00JAaCTHM OCHOB TEOPUU
yIpaBJICHHUS.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

Hucuuruinza b.1.2.13 «Teopust ynpasineHust B MHQOPMAIIMOHHBIX CUCTEMaXx»» OTHOCHTCS
K BapuaTHBHON yactu Omnoka 1 yuebnoro turana OIIOII BO (GakamaBpuar) HampaBlieHHS
noarotoBku 09.03.01 «MudopmaTuka ¥ BBIYMCIHUTENbHAS TeXHUKa» Tpoduib: «IIporpaMmmuoe
o0ecrnieueHre CpeICTB BEIUNCIUTEIbHON TEXHUKU U aBTOMaTU3UPOBAHHBIX CUCTEM).

JU1sl yCHeHOro OCBOEHUS Kypca, CTYIEHThI JOJDKHBI ObITh 3HAKOMBI C AUCLUILIMHAMU !
«HxeHepHas U KOMIbIOTEepHast rpadukay, «BpluuciauTenbHas MaTeMAaTHKa», a TaKKe UMETh
IPAaKTUYECKHE HAaBbIKM NPOrpaMMupoBaHusl. Jucuuminna obecreunBaeT cTyieHTa MUHUMYMOM
(GyHIaMEeHTaJIbHbIX UHKEHEPHO-TEOMETPUUYECKUX 3HAHUM, Ha 0a3e KOTOpbIX Oynymiuii OakanaBp
MOJKET YCIEHIHO M3y4aTb CIEYIOUMe AUCUUIUINHBI @ «[IpMHIMOBI M TEXHOJIOTUU CO3JaHUs
AJIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOBY.

3. TpeOoBaHus K pe3yJibTATAM OCBOEHHSI JUCHUNIUHBI

Wzyuenne muctmmmabl  b.1.2.13  «Teopust ympaBneHuss B HH(POPMAITMOHHBIX
CUCTEMax» HallpaBJICHO Ha POPMHUPOBAHUE Y CTYJIEHTOB CIEAYIOUINX KOMIETEHIIUH :

- CHOCOOEH NMPUMEHSATh €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHbIE 3HAHUS, METOJbI
MaTeMaTUYeCKOro aHalau3a M MOJEIUPOBAHUSA, TEOPETUYECKOr0 M JHKCIIEPUMEHTAIBHOIO
uccieioBaHus B npodeccronansHoil aestensHoctu (OITK-1);

- CnocobeH OCyIIeCTBIATh IMOUCK, KPUTHUYECKMH aHaJlM3 W CHHTE3 HH(pOpMaluy,
NPUMEHSTh CHCTEMHBIN MOAXOJ AJIs PEIICHHUs MOCTaBIeHHbIX 3a1a4 (YK-1).

B PE3YyIbTaTC OCBOCHUA AUCHUIIMHBI CTYACHT JOJIZKCH:

3name:
® TIPUHIHUIIBI B3aUMOJICHCTBHUS CHCTEMBI YIIPABIECHUS C OOBEKTOM YIPABJICHHUS |
e OIEpalMoOHHBIA MeTo 1 pemeHus TudepeHInanbHbIX YpaBHEHUH |
® pa3NUYHBIEC CIOCOOBI OMUCAHUS TUHAMUYECKUX OOBEKTOB ;
® OCHOBHBIE CBOICTBA U XapaKTEPUCTUKU OOBHEKTA M CUCTEMBI YIIPABICHHUS |
[ ]

OCHOBHBIE€ OI'PaHUYEHHUS Ha MaTEMAaTUYECKUE MOJIEIN CUCTEMBI YIIPABICHUS ;
® OCHOBHBIC IMOKA3aTEIN KaYeCTBA CUCTEMBI yIIPABIICHHUS.
Ymems:

® HAXOAWTh TMepeAaTovHble (YHKIUU PA3OMKHYTOM ¥ 3aMKHYTOW CHCTEM
yIpaBJICHHUS ;
OIMCHIBATh CHCTEMBI YIIPABIICHUS PA3IMYHBIMUA CITIOCOOAMH
OIICHUBATh YCTOMYMBOCTH CUCTEMBI YIIPABJICHHS 110 PA3THIHBIM KPUTEPHUSM |
OILICHUBATh YPABISIEMOCTh U HAOIFOIa€MOCTh CUCTEMHI |

® IPOBOAWUTH MOACITUPOBAHUE CKOHCTPYHPOBAHHOW CUCTEMBI YIIPABJICHUS |
Braoemw (npuobpecmu onvim):



e HaBelIKaMH pPabOTHl ¢ makeramu Vissim, MathLab, Derive, Mathcad, Visio,
Simulink, Mathematica.

06y‘IeHI/IH 10 JUCHMUIIIMHEC, COOTHCCCHHBIX C

TJIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUSI 00pa30BaTEIHLHOM MPOrpaMMBbl

[lepeueHr mMIaHUPYEMBIX PE3YIbTATOB
Kon u HAaUMEHOBaHUE
KOMITETEHIIMH

(pe3yabTaT OCBOCHHMS)

KOII u HaNMMCHOBAHUC HHJUKaTOopa JOCTHIXXCHUA
KOMIICTCHIIUHU (COCT&BJ’IHIOH.[CFI KOMHeHTeHHI/II/I)

OIIK-1. Cocob6eH npUMEHSITh
€CTECTBCHHOHAYYHBIC U
oOIIenHKCHEPHBIC 3HAHUS,
METO/IbI MATEMATHIECKOTO aHATH3a
U MOJICTIMPOBAHUS,
TEOPETUIECKOTO U
IKCIEPUMEHTAIBHOTO
WCCJICJIOBAHHUS B
poeCCHOHAIBHON e TEIHHOCTH

N-1onk-1 3HAaET OCHOBBI BHICIICH MaTeMaTUKH, (PU3UKH,
OCHOBBI BBIYMCIIUTEIILHON TEXHUKH U TPOTPaMMHUPOBAHUS.

N-20nk-1 YMeeT pemarsh CTaHJapTHEIC
npodeccuoHalIbHbIC 3a/1a4 ¢ TPUMCHEHHEM
€CTECTBCHHOHAYYHBIX U 00IIe-UH)XCHEPHBIX 3HAHUH,
METOJIOB MAaTEeMAaTHYCCKOT0 aHAIN3a U MOJICIIUPOBAHHMS.

N/I-30mk-1 IMeeT HaBBIKKA TEOPETHUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIEA0BaHUS 00 BEKTOB
po¢eCCUOHAIBHON NEATEITHHOCTH.

VYK-1. CriocoGeH oCcyiecTBIsATh
MIOUCK, KPUTUYECKUHN aHAIH3 U
CHHTE3 HH(POpPMAIINH, IPUMEHSTh
CHCTEMHBIN TIOJXOJT JJIsl PEIICHUS
IIOCTABJICHHBIX 3aJa4

N-1yk.1 3Haer npuHIHIB cOopa, ordopa u 0000IIeHUS
nHpopMaIuu.

N/I-2yx-1 YMeeT COOTHOCUTDH Pa3HOPOIHBIC SIBJICHUS U
CHUCTEMAaTU3UPOBATh X B paMKax M30paHHBIX BUIOB
poeCCUOHAIBHON NEATEITHHOCTH.

N/I-3yk-1 UMeet mpakTrueckuii onpIT paboThI ¢
WH(POPMAIIMOHHBIMU UCTOYHUKAMH, OIIBIT HAYYHOTO

TIOMCKa, CO3JJaHUs HAYIHBIX TCKCTOB

KO)I W HAMMCHOBAHUEC MHAMWKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

HanMmeHnoBanwme 1mokasaress OleHUBaHUS
(pe3ynbrara oOyueHus o JUCIUILINHE)

N/1-1onk-1 3HAaET OCHOBHI BBICIIICH
MaTeMaTUKH, (U3UKH, OCHOBBI
BLIUMCIIMTEILHON  TEXHUKH U
MIPOrpaMMHUPOBAHUS.

3HaeT MeTo/Ibl peuieHus AuddepeHnrnanbHbIX YpaBHEHUH;
[TpeoOpa3oBanue aruiaca.

N-20mnk-1 YmMmeer pemarb
CTaHJapTHBIE MPOQEeCcCHOHANbHbBIE
3a71a9u c MIPUMEHECHUEM
€CTECTBEHHOHAYyYHBIX U  0O0IIe-
WHXXCHEPHBIX 3HAHWH, METOJIOB
MaTEMAaTHYECKOr0  aHajaW3a H
MOJICTTHPOBAHUS.

YMeeT HaX0IUTh NepeaTouHble QYHKIUN Pa30MKHYTON U
3aMKHYTOM CHCTEM YIPaBJICHUS, OIUCHIBATH CUCTEMBbI
yIpaBJIEHUS Pa3IMYHBIMU CIIOCOOAMHU, OLIEHUBATh
YCTOMYMBOCTh CUCTEMBI YIIPABJICHUS 110 PA3TUYHBIM
KPUTEPUSIM

N1-3omk-1 IMeeT HaBBIKK
TEOPETUIECKOTO U
OKCIIEPUMEHTAIBHOTO
HACCIIENOBAHUA OOBEKTOB
npodecCHoHaNBHOM
JIEATENHHOCTH.

Mmeet HaBBIKK PaOOTHI C MOAETSIMH Pa3IUYHbBIX
(bU3HYECKUX CHUCTEM.




Kon 1 HanMeHOBaHHE WHIUKATOpa
JTOCTHIKEHUS KOMIIETEHIINU

HammeHnoBaHMe noKa3artessi OICHUBAaHUS
(pe3ynprara 00y4eHus M0 AUCIUILIMHE)

NI-1yk.1 3HaeT npuHIHMIBI cOOpa,
otOopa 1 0000IICHHUS
uHpopmanuu.

3HaeTO6L€KTHO-OpHeHTHp0BaHHBK3OCHOBH

IPOTPaMMHUPOBAHUS; OCHOBHBIC IPOIIETYPHI, PYHKIIUHU U

COOBITHSL.

N/1-2yk.1 YMeeT COOTHOCUTD
Pa3HOPO/IHBIE SIBJICHUS U
CHCTEMAaTHU3UPOBATh X B paMKax
M30paHHBIX BUJIOB
npodeCCHOHAIbHON

eI TEILHOCTH.

YMeeT anropuTMUYECKU IPABUIBHO COCTABISATH CTPYKTYPY

IIPOrpaMMbI

NJ-3yk.1 UmeeT npakTudeckuit
OTIBIT PabOTHI C
MH(OpPMallMOHHBIMU
HMCTOYHUKAMHU, OIBIT HAYYHOTO
MOKCKA, CO3JIaHMS HAYYIHBIX

TCKCTOB

Wmeer HaBbikK paboThI ¢ maketamu Vissim, MathLab,

Derive, Mathcad, Visio, Simulink, Mathematica.

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

Ne No | Ne Yacsl
Mo- | Hene | Te HaunmenoBanue Jlex- | Komnok- | Jlabopa- | [Ipak-
oy- | 7| | MBI TEMBI Bcero | uuu | Buymsl | TopHble | Tmuec- | CPC
st KHE
1 2 3 4 5 6 7 8 9 10
9 cemectp
1 - 1 | OcHOBHBIE IOHATHUS U 19 1 - - 1 17
TMOJIOKEHUS TEOPUU
yIIpaBJICHUS
1 - 2 | Maremaruueckoe 27 1 - - 1 25
OIMCAaHUE CUCTEM
yIpaBICHUS
1 - 3 | YacroTHble QYyHKIINH U 22 1 - - 2 19
XapaKTePUCTUKU
2 - 4 | CTpyKTypHBIE CXEMBI 28 1 - - 2 25
CUCTEM YTIPaBIICHUS
2 - 5 | YcroitumBocTh cuctemM 32 1 - - 2 29
yIpaBICHUS
2 - 6 | PoGactHas 30 1 - - 2 27
YCTOMYUBOCTD
2 - 7 | YrpaBnseMocTh 1 34 2 - - 2 30
Ha0II0/1aeMOCTh
Brimonnenue 24 - - - - 24
KOHTPOJIBHON pabOThI
Bcero 180 8 - - 14 158




5. ConepikaHue JIEKIMOHHOI0 Kypca

Bcero
4acoB

Ne

JICKIIUH

Tema sexkuuu. Bonpocel, orpadaTrbiBaemMbie HA
JIEKINH

Yyeono-
METOANYEeCKoe
ob0ecreuenue

3

4

5

1

OcHOBHbIE TIOHATHSI M TOJIOKEHHS TEeOPHH
ynpasjieHusi. YIpaBjeHUE, OOBEKT YIpaBJICHUS,
ACY, CAY. Ilpunuunsl ynpabieHus. CTpykTypa
CHUCTEMBbl  YIpaBJiCHUsA. 3aKOHBI  YIPABIICHHUS.
Krnaccudukanus cuctem ynpapieHusl.

1-3

MartemaTu4eckoe ONMcaHue CUCTEM yYIIPaABJICHHUS.
[IpeobpazoBanue Jlamnaca. M306pakenus Jlamnaca.
[lepenaTounslie GpyHkunu. BpemeHHble QyHKINY.

1-3

YacToTHBIE (l)yHKIII/II/I H XaPaKTECPUCTUKH.
du3nyecKkuii CMBIC YaCTOTHBIX XapaKTCPUCTHK.
PazaudnabIe THIIEI 3BEHBEB U X XapPaAKTCPUCTHUKHU.

1-5

CTpyKTypHBIE CXEMBI CHCTEM YNPABJICHHUSA.
[IpeoOpa3oBaHue CTPYKTYypHBIX cXeM. Bpruncienue
NepeaTouHblX  (YHKUMH  OJHOKOHTYPHOM U
MHOTI'OKOHTYPHOM CHCTEM.

YCcToiH4YnBOCTH CHCTEM yIIPABJICHUA.
OcHOBHbIE TOHATHUSI U HEOOXOUMOE YCIIOBHE
YCTOMYUBOCTH. ANreOpandecKue KpUuTepun
YCTOMUYMBOCTU. HaCTOTHBIE KPUTEPUH
ycroiunBoctu. Meroa /I-pazOuenus. I'pannyunas
YCTONYUBOCTb.

PobacTHast yCTOHYMBOCTD.
[Tommaombl XapuToHoBa. Heobxonumoe u
JIOCTAaTOYHOE YCIOBHE POOACTHON YCTONYMBOCTH.

1-5

YnpasisieMocTh U HA0/11012€MOCTb.
YrpaBnseMoCTh TUHEHHBIX 0OBEKTOB.
Ha0mronaeMoCTh IMHEHHBIX OOBEKTOB.

1-5

6. Conep:kaHue KOJUIOKBHYMOB
He mpeaycMoTpeHs y4eOHBIM TIJITAHOM.

7. IlepeyeHb NPAKTUYECKUX 3AHATHI

Bcero
JacoB

Ne
BAHATHA

Tema NpakTHYeCKOro 3aHATHs. 3aJaHKsl, BONPOCHI,
oTpadarbiBaeMble Ha MPAKTUYECKOM 3aHATUH

Yyeono-
METOANYEeCKoe
ob0ecreuenue

3

4

5

1

ba3oBblii mpumep CUCTEMHOr0 yrpasieHus «Mojenu
00eBbIX aeicTBui» VBA — peanuzarus

1-3

[TporpamMmmMHoe obecrieuenue VisSim

1-3

HccnenoBanne mTMHENHBIX TUIIOBBIX 3BEHLEB

1-5




4 2 3 YacTOTHBIN aHAIN3 TUIIOBBIX 3BEHLEB 1-5

S) 2 4 HccenenoBanue yCTOMYMBOCTH JIMHEUHONW CUCTEMBI 1-5
6 2 5 [TepexoaHble XapaKTEPUCTHKH SJI€MEHTAPHBIX 3BEHHEB 1-5
CAY. Mogenu 35eMeHTapHbIX 3BeHbeB B Simulink
MatLAB
7 2 6 YacToTHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX JTUHEHHBIX 1-5

3BeHbeB. [lepenaTouynbie PyHKIIUH 3I€MEHTapHBIX
JUHEWHBIX 3BeHbEeB. MoupuImpoBaHue ClicHapHEB
Simulink MatLAB

8. IlepeueHb J1a00pPaATOPHBIX padoT
He npexycMoTpeHs! yaeOHBIM TIIIAHOM.

9. 3agaHus 119 CaMOCTOSITeIbHON PadoThI CTYI€eHTOB

Ne Bcero 3aganus, BONpoChI, 1151 CAMOCTOSTEILHOIO YuebHo-
TeMBbI Yacos H3yUyeHus (3a1aHUA) METOauYecKoe
olecreyenue
1 2 3 4
1 17 OTtpaboTaTh OCHOBHBIE MMOHATHUS TEOPUH YIIPABICHUS 1-3
2 25 Pemenne nuddepennmanbHbIX ypaBHEHUH C 1-3
MCIIOJIb30BaHUEM NpeoOpa3oBanus Jlamiaca.
3 19 ITocTpoeHne nepeaaTouHbIX GYHKIUI CUCTEM. 1-5
4 25 Boruncnenue nepeaatouHbx GyHKINUN 1-5
OJTHOKOHTYPHOM ¥ MHOTOKOHTYPHOM CHUCTEM.
5 29 HccnenoBanmne TMHEHHBIX CTAIIMOHAPHBIX 1-5
JMHAMUYECKHUX CUCTEM Ha YCTONYMBOCTb.
27 [TocTpoeHHE CTPYKTYpPHBIX CXEM CHCTEM YIPABIICHMUS. 1-5
30 [TpoBepka ynpaBisieMOCTH JIMHEHHBIX JUHAMHUYECKUX 1-5
cucreM. [IpoBepka ycioBuil Hab0JaEMOCTH
JTMHEHHBIX TUHAMUYECKUX CHCTEM.
24 BrinonHeHue KOHTPOJIbHON PabOTHI 1-5

10. PacueTHo-rpajduyueckas padora
He npenycMoTpena yueOHBIM TUTAHOM.

11. KypcoBasi paGora
CTpyKTypa KypCcOBOii padoThI:
Bsenenue
Yacte 1. UccrenoBanus cucteM ynpasieHus B makere VisSim
1.1.  IIporpammoii VisSim
1.2. MHccnenoBaHue THHEHHBIX THUIIOBBIX 3BEHLEB
1.3.  YacToTHbIi aHATN3 TUIIOBBIX 3BEHHEB
1.4. HccrnenoBaHue yCTOMYMBOCTH JTMHEWHON CHUCTEMBI
Yacte 2.HMccnenoBaHue yCTOMYMBOCTM M KauecTBa IEPEXOAHBIX IPOLECCOB  CUCTEMBI
yIpaBJIeHUs PU THOKON OTpUIIATEILHON 00paTHOM cBsi3u B MatLab
- O6ume GyHKIMK U1 CO31aHUs NTEPEIaTOUHbIX (YHKIUI 3BEHBEB U CUCTEM
- MccnenoBanue nepexoqHbIX IPOLECCOB B CUCTEMAaX YIPaBICHUS




- YacTOTHBIE XapaKTEPUCTUKU CHCTEMBI
- [Ipumep aHanm3a AMHAMUKU CUCTEMBI YIIPABICHUS
2.1. UccnenoBanue nepeaaTouHbix (GyHKIUH 3aMKHYTONH CHCTEMBI
2.2. UccnenoBaHue CUCTEMBI yIIPaBJIEHUS, IPEJICTABICHHON Nepe1aTOYHbIMU (DYHKIMSAMU
3BEHHEB
3aKIro4eHne
Cnucok ucnoap3yeMoun JIUTepaTyphl

NunuBunyanbHbie 3a1aHUs 1J1s1 KCCIEAOBAHUS JUHAMUKHA CUCTEM YIIpaBJiIeHUsS K YyacTu 1

1.1 U3yuuts rpadudeckuii uarepdeiic VisSim; co3aarh KOMMEHTAPUUU U STUKETKU, COCTABUT
IIPOCTEUIINE JUarpaMMBbl

1.2. [Toctpouts © TpoaHAIU3UPOBATH IEPEXOJHBbIE XAPAKTEPUCTUKH HMHTErpaTopa,
anepuoIMYECcKOro 1 KOJIeOaTeIbHOTO 3BEHbEB

1.3. TlocTpouTh U MPOAHATU3UPOBATH JIOTAPU(PMHUUECKHE aMILTUTyIHO-4yacToTHhIe (JIAUX) u
¢dazouactorsie (JIOUX) xapakTepuCTUKHU allepHOUIECKOTO U KOJIeOATEIbHOTO 3BEHBEB.

1.4. TTocTpouTh MOAENU JTUHEHHOW CHCTEMBI; MPOAHAIU3UPOBATh YACTOTHBIC XapaKTEPUCTHUKHU;
CKOPPEKTUPOBATh CHUCTEMBI; TOCTPOUTH ToAorpad KOMIUIEKCHOrO Kod(h(dHUIMeHTa Imepeaadn
KOHTYpa (rogorpada HaiikBucra) CUCTEMBI.

WMuauBuayalbHbIE 3aaHNS VISl UCCIIEN0BAaHUSA JUHAMUKY CUCTEM YIIPABJICHUS K YACTH 2
B cunenyronmux paspenax NpUBOIATCS J1BAa WHAMBHUAYAIBHBIX 3aJaHHs 10 HCCIEAOBAHUIO
JUHAMUKU CUCTEM YIIPABIICHUS.
B mepBoMm u3 HUX cTaBATCS 3agauyd 0Opa30BaHUS NEPEAATOUYHOW (PYHKIUH CHCTEMBI,
OIPECIICHUE YCIIOBUM YCTOMYMBOCTU IO 3HAYEHUAM HYJIEH W IIOJIIOCOB IEpeNaTOYHOU
(GyHKIIMM 1 00pa30BaHuUs IEPEXOIHBIX XapaKTEPUCTUK CUCTEMBI.
Bropoe 3amaHue MOCBAIIEHO HCCIENOBAHKUAM YCTOMYMBOCTM M KayeCTBa IEPEXOIHBIX
IIPOLIECCOB I10 NEPEXOJHBIM M YACTOTHBIM XapaKTEPUCTUKAM CUCTEMBI.

3ananue 1 (wactp 2)
biok-cxeMa cucTeMbl YyIpaBIeHHS TPUBEICHA Ha PUC.

M e 2 e N e )

Puc. McxonHas CTpyKTypHasi cCXeMa CUCTEMBI
Heo6xonumo nccienoBaTh yCTOWYMBOCTh M KAYECTBO MEPEXOJHBIX MPOLIECCOB PA3OMKHYTOM
CUCTEMBI YIIPaBJICHUs, CUCTEMBI C )KECTKON M TMOKOI 00paTHOM CBS3BIO.
[Ipy wuccnegoBaHUM JAWHAMHKH CHCTEMBl YIpaBleHUS € THOKOM 0OpaTHON CBS3bBIO
nepesaTouHyro (QyHKOuio menu oOpaTHOW CBs3M Go; MOXKHO BEIOpaTh W3 CIICAYIONIUX

BapI/IaHTOBZ
Goc(S) = K,
Goo(S) = TS+1,
T,S+1
Goe(S) = == |
oc(S) T,S +1
K
Goc(S) = .
oc(S) TS +1

Jlanee npuBeieHbI NepeiaTOuHble (PYHKIIMY 3BEHHEB CUCTEMBI JJIsl BApUAHTOB 33/IaHUM.
e Bapuanr 1
G]_(S): L, L’ 3= M’
TS+1 S(T,S+1) T,S+1
Ki=20,K;=2,T1=15T,=2,T3=54,T4=25

GQ(S) =



e Bapuanrt 2

G1(S) =Ky, Go(S) = ﬁ Gs(S) = S +1

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

e Bapuant 3

Gy(S) = Ki(T1S+1), Go(S) = ﬁ Gs) = KIS+

Ki=32,K;=16,K3=25,T1=15,T,=5T3=15T4=2

e Bapuanrt 4

K, (T.S +1) TS +1
Gi1(S) = Ky, Gy(S) = —21—2 G4(S)= =——,
1(S) = Ky, G2(S) S(T.5+1) 3(S) T5+1

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

e Bapwuanrt 5

Gy(S) = — 2()-K— Gx(S) =

TS+1' S(T,S +1) TS 1’
Ky=20,K,=10,K3=15T;=2,T,=15, Ts=05

e Bapuant 6

G.(S) = s‘f - GZ(S):%,@(S):%,

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

e Bapuanr 7

_ K(TS+1) _ K, _ TS+1
€15 = T,5+1 G5 = S5+ G5 = 55+1

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

e Bapuanr 8

GuS) = KuTiS+1), GalS) = 5o o) = 2,

Ki=5K;=15K;=12,T1=0.8,T,=05,T3=2

e Bapuant 9
Gy(S) = Ky, Gy(S) = KeS Y oy TeS+1
S(T,S +1) T,S+1

K]_ = 20, K2 = 25, T]_ = 15, T2 = 3, T3 = 05, T4 =14

e Bapuanr 10

L +1 K, (T,S+1)
S(T,S + 1) T s 1’ T.S+1

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

e Bapuant 11



TS+1 K, G4(S) = K, (T,S +1),
T,S+1° TS 1 S(T,S +1)

K;i=100,K2=5.6,T1=3,T2=05,T3=25,T4=5Ts=2

Gi(S) =

e Bapuanrt 12

Gl(S)—ﬁ Ga(S) = Ko, Ga(S) = %

Ki=10,K;=20,K3=6.7,T1=2,T,=0.5,T3=0.1

e Bapuant 13

_ K, _ K, (T,S+1)
Gi(S) = m Gz(s)—W

Ki=5K;=7,K3=12,T:=05,T,=15,T3=2,T4,=1.38

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

e Bapuanrt 14

G1(S) = M G(S) = Kz, G3(S) = KT8 +1)
S(T,S+1) T,S+1
Ki=5K;=7,K3=10,T1=12,T,=32,T3=18,T;,=2

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

K1:2, K2:8, K3: 12, T1:2, T2:3.5, T3:0.2, T4:0.5

e Bapuanrt 16
K, Gy(S) = K,(T;S+1)
TS 1’ TS 1’ S(T,S+1)
Ki=20,K;=12,K3=8,T1=05,T2=01,T3=0.1,T4=2
e Bapuanr 17

_ (S+DHK, _ K,
Gi(S) = W G2(S) = —S(TSS o Gs3(S) = K3(T4S+1)

Ki=5K;=100,K3=15,T1=02,T,=2,T3=12,T4=42

e BapuanT 18

K (TS +1) K, _
€15 = T,5+1 G5 = ST,S+1) (5 = TS+1

Ki=12,K;=50,K3=2,T1=05,T2=15,T3=2,T,=25

e Bapuanrt 19

G(S) = % Ga(S) = Ko(T3S+1), Ga(S) ﬁ

Ki=12,K;=5,Ks=50,T1=2,T,=05,T3=35T4=25

e Bapuant 20

G(S) = %,GZ(S)— ﬁ Gx(S) = K

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



e Bapuanrt 21

K, GZ(S):KZCI'ZS+1)
TTS+l S(T,S +1)

Ki=5K;=50,Ks=7,T1=05,T,=15T3=2,T4=0.8

, G3(S) = K5(T4S+1)

e Bapuanrt 22

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

Ki=5K;=30,K3=8,T1=2,T,=05,T3=0.8,T4=15

e BapuanTt 23

_ K(MS+1) _ K,
Gy(S) = W’ G2(S) = —S(TS ) G3(S) = K3

Ki=3,K;=40,K;=12,T;=05,T,=25,T3=35

e Bapuanrt 24

G(S) = M, Gy(S) = K, (TS +1)
S(T,S+1) T,S+
Ki=7,Ky=28,K3=12,T;=2,T,=0.8,T3=05,T4=3

, G3(S) = K3

e Bapuant 25

G1(S) = Ky L Gy(S) = M,
TS+1 S(T,S +1)

Ki=35K;=32,K3=8,T1=15T,=2,T3=05,T4=3

G3(S) = Kg(T.S+1)

3ananue 2 (4actp 2)
[TocTranoBka 3agaumn

I[IperararoTcsi 4eThIpe 3BEHA CHUCTEMBI YIIPABJICHHS B BHIC MEPEIATOYHBIX ()DYHKIIHA.
BapuaHTbl 3BEHbEB MPHUBEICHBI B MHAWBUIYAIBHBIX 3aJaHusx. HeoOX0quMMO HCClienoBaTh UX
XapaKTePUCTHKH, OTIPEICIHB:

® [epexOo/HbIC MPOIIECChI C MOMOIIBIO Tpeodpa3zoBanus Jlamaca;
pEeaxIMio 3BeHa Ha CAMHUYHOE CTYIICHYATOE BO3/ICHCTBHE;

AMIUTUTYTHO-YaCTOTHYIO U ()a309aCTOTHYIO XapaKTEePUCTHKH;

aMIUTUTYIHO-(Da30BYIO XapaKTePHUCTHKY;

nuarpammy Hukonbca;

MOKa3aTesId KadecTBa MEPEXOHOTO Mporecca (BUA MEPEXOIHOTO TPOIecca W €ro
JUTUTENILHOCTD, BEJTNUMHY TIEPEPETYIHPOBAHNN);

e 3amac yCTOWYMBOCTH MO aMILTUTY/C U (ase.

HWccnenoBanusi BBIMOMHATH C TOMOIIBI0 YHHUBEPCATBHOIO MPOIPAMMHOTO CPEACTBA
MATLAB u creruann3upoBaHHOTO MakeTa MpukiIaaHbx mporpamm Control System Toolbox.
[TepexomHyI0 XapaKTepHCTHKY 3BEHA CICAYeT MOJNyYUTh MyTeM OOpaTHOro mpeoOpa3oBaHMUs
Jlannaca nepegatoyHoi (yHKIIUU 3BEHA.

BapuanTsl uHAMBUAYAIBHBIX 3aJJaHUH U NTepeIaTOUYHbIX QYHKIUH
BapuanTsl 3aganuit npuBeeHsl B Tabm. 1
[Tudps! B rpade «3BeHbs» ABISAIOTCS HOMEPAMU NEPEAATOUHBIX (YHKIUI 3BEHbEB.



Pemenuss HEOOXOOMMO MONYYUTH B BUAE (GOpMyN, Tpa@HUKOB U JETAIBHOIO aHaIHM3a
HOJYYCHHBIX PE3yIbTaTOB.

Tab6muma 1. BapuanTel 3aganuit

HOMEP
Bapuant 1 2 3 4 5)
3BEHbs 1,3,7,11 2,5,8,10 3,6,9,11 4,2,5,8 1,459
Bapuant 6 7 8 9 10
3BEHbs 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
3BeHbA 3,6,8,10 45911 1,4,7,10 2,5,8,11 3,6,7,9
Bapuant 16 17 18 19 20
3BeHbA 4,7911 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
Jlanee npuBeIeHBI NTepe1aTOuHbIe (PYHKIIMH 3BEHHEB CUCTEMBI.
e BapuanT 1
Y(S) = ) T=05: 6)T=S5
TS +1 -
e Bapuant 2
Y(S) = 155 a)T1=02,T,=1; 6) T1=1,T2,=0.2
TS+1
e Bapuant 3
YE)= 5 T 203, To=15:6) Ty = 1.5, T,= 03
T,S+1
e Bapuanrt 4
Y(S) = K a)K=10,T=0.2; 6) K=50,T =1
TS +1
e Bapmuanrt 5
1
Y(S) = a)T=0.5,0T=4
®) TS+1 ) )
e Bapuanrt 6
Y(S)=L a)K=10,T=0.2; 6) K=20,T=1
S(TS +1)
e Bapuant 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;s
6) K=10,T1=0.8, T, =0.5, T3




e Bapuanrt 10

Y(S) = KZ(Tls +1)
SY(T,S+1)
a)K=20,T;=05T,=1
0)K=20,T;=1,T,=05

Ha ocHOBe n3ydeHHBIX clieHapueB (OPMHUPYETCs MHAUBHIYATLHOE KYpCOBOE 3aJaHHE,
MOIM(PUIIMPOBAHO OXBATHIBAIOIIEE COJIEPIKAHNE BCEX MPAKTUYECKUX padoT.

12. KypcoBoii npoekTt
He npenycMoTpeH yueOHBIM TTaHOM.

13. ®oH/1 OLIEHOYHBIX CPEICTB ISl MPOBEAeHUs MPOMEKYTOYHOMN aTTeCTAI[UH
00y4YaOIIHXCS 10 JUCHUILINHE (MOLYJIIO)
B npouecce ocBoenust 00pazoBaTenbHOM MPOrpaMMbl y 00YYarOIIErocs B X0/1€ U3YUYCHUSI

muciumuiiael - "Teopust  ympaBieHHss B HMHMOPMALMOHHBIX cUcTeMax" CcPOpMHUPYIOTCS
komnerennuu OIIK-1, YK-1.
YPOBHU OCBOCHHUS KOMIIETCHIIHH
HNunekc DopMyIUpPOBKA:
OIlK-1 CriocobeH TpPUMEHSTh €CTeCTBEHHOHAYYHBIE W OOIIEHH)KEHEPHBIC
3HAaHUSA, METOJAbl MaTeMAaTHMYECKOTO aHaiu3a W MOJAEITUPOBAHUSA,
TEOPETUYECKOTO M OKCIIEPHUMEHTAIILHOTO  HWCCIEJOBAaHHS B
poecCHOHANBHOM e TeNIbHOCTH
YK-1 Cnoco0OeH oCylIecTBIATh MOUCK, KPUTHUYECKUN aHalu3 u
CHHTe3 WH(POpPMANWU, TPUMEHATh CHCTEMHBIH IOAXOJ JUIs
pelIeH sl MOCTAaBJICHHBIX 33124
Crymnenu ypoBHe# | OTnuuurtenbHble npu3Haku | Texnono | CpeacTBa M TEXHOJIOTUU
OCBOCHHS KOMIIETCHITHH THH OIICHKHU
¢bopmupo
BaHUs
[ToporoBsrii 3HaeT: ocHOBHBIE NoHATHA | Jlekiuu, | [IpakTrueckue paboTh
(YIOBJIETBOPUTENBHBIN) |TEOPUH YIIPABICHUSI. MPaKTU- | BBITIOJIHEHBI B
YMeer: UCronb30BaTh YecKHe HE00X0IMMOM KOJINYECTBE
CTaHJApTHBIC HHCTPYMEHTHI | 3aHSTHS, | H B COOTBETCTBHUH C
makeToB Vissim, MathLab CPC TeMaMH 3ajanus. B
Bnaneer: HaBbIKamMu npoIiecce BHITOTHEHHS
pabotsl ¢ CY B makerax 3aJJaHUN Ha SK3aMeHe
Vissim, MathLab CTY/ICHT HEOTHOKPATHO
oOparaics 3a MoMoIIbI0 K
MIPEToIaBaTeIIIo.
40% TONMOXKUTENbHBIX
OTBETOB Ha BOIMPOCHI.
[TponBuHyTHII 3HaeT: ocHOBHBIE NoHATHS | Jlekiuu, | [IpakTuueckue paboTh
(xopor1o) TEOPHH YIIPaBJICHUS, MPaKTH- BBITIOJTHCHBI B
npeobpaszoBanue Jlammaca YecKHe HE00X0IMMOM KOJINYECTBE
YMeeT: Ucronb30BaTh 3aHSTHUSI, | U B COOTBETCTBUHU C
cTa”zapTHble MHCTpyMeHTHl | CPC TeMaMH 3afaHus. B
nakeToB Vissim, MathLab, MIPOIIECCE BBIOTHEHUS




CBOOOTHO paboTaeT co 3aJaHUH Ha DK3aMEHE

CTPYKTYpPHBIMH CXEMaMH. CTYICHT peIKo oOparancs

Bnaneer: HaBbIKaMU 3a IIOMOILBIO K

pabotel ¢ CY B makerax MPEnoaBaTeo.

Vissim, MathLab 70% MHOJIOKUTEIBHBIX

OTBETOB Ha BOIPOCHI.

Bricokuit 3HaeT: ocHOBHbBIC TOHATUS | JIekiuu, | [IpakTuueckue paboThl
(oTIM4HO) TEOPUH YIIPaBICHUS, MIPaKTH- BBIIIOJIHEHBI B

npeoOpaszoBanue Jlammaca u | Yeckue HEOOXOIMMOM KOJINYECTBE

CIIOCOOBI JINHEAPHU3AITUI 3aHATUS, | U B COOTBETCTBHU C

muddepeHIaTbHBIX CPC TeMaMu 3a1anusi. B

ypaBHEHUH. MIPOLIECCE BBHIMOTHEHUS

VMeer: Ucrob30BaTh 3aJaHUI Ha DK3aMecHE

CTaH/IaPTHBIC HHCTPYMEHTHI CTYICHT He oOparmaics 3a

makeToB Vissim, MathLab, MMOMOIIIBIO K

cBOOOIHO paboTaer co MPEnoaBaTeo.

CTPYKTYPHBIMHU CXEMAMHU. 90% I110JIOKUTENBHBIX

[IpoBOAUT YaCTOTHYIO OTBETOB Ha BOIMPOCHI.

OLIEHKY YCTOMYHUBOCTH H

KayecTBa.

Bnaneer: HaBbIKamMu
pabotsl ¢ CY B makerax
Vissim, MathLab
HMCBOOOJHO MOJACIIUPYET
CHCTEMBI yIIPABJICHUS B
HUX.

K oKk3amMeHy CTyZAeHTHl [OMYCKAalOTCS MpU HAJIWYUM BCEX MPAKTUYECKUX padoT,

NpeaAyCMOTPCHHBIX pa6oq6171 nporpaMMoﬁ JAUCHUIIIIMHBI, BRIMIOJHCHHBIC HAAJICKAIICTO Ka4CCTBAa.

BOoo~NoORWDNE

11.

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

0.

Bonpocsl qu1s 3k3ameHa

OO01ure cBeIeHNs O CUCTEMaX YIPaBIICHUS

[IpuHUMIIBI yIIpaBia€HUs, TPUHIUIBI IOCTPOCHUS CUCTEM YIIPaBICHUS
Knaccudukanus cuctem ynpapieHUs

CTpyKTypa U OCHOBHBIE 3JIEMEHTHI CUCTEMBl aBTOMATUUYECKOI'O YIPaBICHUS
JIluneapuzanuus quddepeHInanbHbIX YpaBHEHU I

@DopMBbl 3aMKUCH JIMHEAPU30BAHHBIX YPaBHEHUM

XapakTepUCTUKH JINHEHHBIX 3BEHHEB

TumnoBble TMHAMUYECKUE 3BEHBS U UX XapaKTEPUCTUKU

CrpykrypHbIe cXeMbl. CTIOCOOBI COSIMHEHN S 3BEHHEB

[Toctpoenue norapuMUYECKUX YACTOTHBIX XapaKTEPUCTHK PA30OMKHYTOM 11emu
3BEHbEB

HuddepennmansHubie ypaBHEHUS U TIepeaTOYHble  (DYHKIIMH 3aMKHYTBIX CUCTEM
ABTOMAaTHUYECKOIO YIPABIICHUS

CocraBiieHHEe UCXO/IHBIX YPAaBHEHUM 3aMKHYTBIX CUCTEM ABTOMATHYECKOTO YIIPABICHUS
MHoTOMEpHBIE CHCTEMBI YITPABIICHUS

IToHsTHE YCTOMYUBOCTU CUCTEM

Y CTOMYMBOCTD JTUHEUHBIX CUCTEM

Anrebpanyeckue KpUTEPUH YCTOWUYHNBOCTH

YacTOTHBIE KPUTEPUU YCTOMYUBOCTH

3anachl yCTOMYMBOCTH




19.
20.
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.

Ouenka ycroitunBoctH no JIYX

O1ieHKa TOYHOCTH pabOThI CUCTEM

ITokazarenu kayecTBa NEPEXOTHOrO MPOIECCa

O1rieHKa KayecTBa yrnpaBJieHUS

YacTOTHEIE OLICHKHM KauyeCcTBa

KopHeBbie o11eHKM KauecTBa

NHTerpanbHble OLEHKHA KaYeCTBA

MoaenupoBaHue CUCTEM yIIPaBICHUS

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

UyBCTBUTEIBHOCTh CUCTEM aBTOMATHYECKOT'O YIPABJICHUS
IlocTanoBKa 3a1a4n yIpaBIICHUS

3aKoHbl ynpasieHus. TUIIOBbIE PETryIsSTOPbI

Koppektupyronme yctpoiicTsa.

CuHTE3 cucTeM aBTOMaTUYECKOIO YIIPaBICHUS

Cry4aifHbie TTPOIIECCHl B CUCTEMAaX YIPABIICHHUS.

BBeneHue B CTaTUCTUYECKYIO AUHAMUKY CUCTEM YIIPABJICHUS
OO61ue cBeieHUs 0 cllydallHbIX IIpoleccax

Orenka paOoThI JIMHEHHBIX aBTOMATUYECKUX CUCTEM TPH CIy4YailHBIX CTallMOHAPHBIX
BO3CHUCTBHUIX

OnucaHue CUCTEM B MPOCTPAHCTBE COCTOSTHUM.

CtpyKTypa perieHus: ypaBHEHUH NEPEMEHHBIX COCTOSHUS
XapakTepuCTUKU CUCTEM B MPOCTPAHCTBE COCTOSIHUM
HopwmanbsHas ¢popma ypaBHEHHUH B MPOCTPAHCTBE COCTOSHUI
VYnpanenue o coctosiHuo. CUCTEMBI YIPaBIEHUSI COCTOSSHUEM
OrnieHrBaHUE KOOPJUHAT COCTOSIHUSI CHCTEM

IIpsAMOii KOPHEBOW METOJI CHHTE3a CUCTEM YIIPABIICHUS
CtpykTypa 1 KI1acCuPUKAIHSI UMITYJIbCHBIX CHCTEM
MareMaTrnyeckuil annapar ucciaeA0BaHUs JUCKPETHBIX CUCTEM
[lepenarounbie PyHKIIMN PA30OMKHYTHIX UMITYJIBCHBIX CHCTEMBI
CTpyKTypHBIE CXEMBI U TIepelaTOuHbIe (QYHKIIUU 3aMKHYTBIX HMITYJIbCHBIX CHCTEM
Y CTOMYMBOCTD UMITYJIbCHBIX CHCTEM.

IIepexoaHbie TPOLIECCH] B UMITYJIbCHBIX CUCTEMAX

TOYHOCTB M KOPPEKIUSA UMITYJIbCHBIX CUCTEM.

Onurcanne TUCKPETHBIX CUCTEM B MPOCTPAHCTBE COCTOSIHUM

Y CTOMYMBOCTD UMITYJIbCHBIX CHCTEM.

IIepexoaHble TPOLIECCHI B UMITYJIbCHBIX CUCTEMAX

TOYHOCTH M KOPPEKIUS UMITYJIbCHBIX CUCTEM.

OnucaHne TUCKPETHBIX CUCTEM B MPOCTPAHCTBE COCTOSIHUM
OO011He MOHATHS U 0COOCHHOCTH HEJTMHEHMHEIX CHCTEM

IIpssmont meton JlsmyHoBa.

YacroTuserii MmeTox B.M. ITonmoBa

MeTto rapMOHMYECKOM JIMHEApU3allui HEIMHEMHOCTEN
MeTtonp! (ha30BOTO MPOCTPAHCTBA

Koppekius HenmuHEeNHbBIX CUCTEM

CKonp3siye pexuMbl B pEJIEHHBIX CUCTEMAaX

Craructrueckas JMHeapu3aus HETMHEHHBIX XapaKTePUCTUK

14. O0pa3oBaTesibHbIE TEXHOJIOTHH
Ha nexumsx ucmonb3yeTcst «IpoOIEMHBIN MOAX0]] K H3JI0KEHUIO MaTepralia: MaTepual

KOKIOW JIEKLIWU WJUTIOCTPUPYETCS] MpUMEpaMH, paccMaTpUBAIOTCS HECTaHAAPTHBIE CUTYAlUU,



TpeOyIole pereHusl ¢ UCIOIb30BAHUEM paccMaTpuBaeMoro marepuana. [Ipu 3ToM cTyaeHThI
JOJKHBl AKTUBHO YYacTBOBAaTh B OOCYKIIEHHU BOMPOCOB, BbIpaboTke pemieHuid. Jls
CaMOCTOSITENIBHOTO U3YyUEHUs IIPEIaraeTcsl UCI0Ib30BaTh JIEKTPOHHBIE PECYPCHI.

Ha npakTrueckux 3aHATUSX MCIONB3YIOTCS CIEAYIOUINE METO/Abl O0yYeHUsI U KOHTPOJIS
YCBOEHHUS MaTepuaa:

® BBHINOJIHEHUE MPAKTHUECKUX pabOT MpeAroiaraeT peluieHne WHANBUIYAIbHBIX 33]a4 110
JUCHMIUIMHE B (QOpME MPaKTHYECKHX paboT, mo padoTe odopmiIseTcss OTuerT,
OIKCBIBAIOLIMI MpoOLECC pelIeHUs 3a4ayd B COOTBETCTBUM C JKU3HEHHBIM ILIMKIIOM
MPOTPAMMHOM CHUCTEMBI;

® KaXAyI0 paboOTy CTYICHT 3alUINACT MPETOAABATEN0 U MOJyYaeT OLEHKY 3a 3alluTy, B
paMKax 3aluThl OOCY)XJArOTCS pa3IUYHble BapUaHThl pPELICHMs, MPEAJIOKEHHbIE
CTYAECHTaMH, CPaBHEHHUE PELLCHUH, aHAJIN3 BO3MOXKHBIX CUTyallUii, code review.

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

1. MeToapl ONTUMHU3AIMH M TEOPUHU YIPABICHHUS @ METOAMYECKHE YKa3aHUS K
CaMOCTOSITENIbHOW paboTe Mo AMCHUIUIMHAM «MeToasl onTHMH3anun», «MareMaTHuecKue
METOJIbI TeOpuH ympaBieHus» / cocraButenu 0. U. Jlemncenko. — Jlunenk : Jlumenkwit
roCyJapCTBeHHBIN TexHuueckuii ynuepcuter, DbC ACB, 2013. — 18 c. — Teker
IEKTPOHHBINA // DnekTpoHHO-OMOMMoTedynass cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/22891.html — Pexum mocrtyna: ais aBropusup. [loab3oBateneii

2. SAresesa, JI. T. OcHoBbl Teopuu ynpasieHus : yueonoe nocooue / JI. T. Arbsesa,
P. K. HypraimueB. — Kazaup : Ka3zaHckuili HauMOHaJIbHBIA MCCIEI0BATEIbCKUI
TexHoJornueckuit ynusepcuteT, 2016. — 94 c¢. — ISBN 978-5-7882-1960-8. — Tekcr :
ANEKTPOHHBIA // DnekTpoHHO-OnOMmoTeunass cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/79460.html — Pexum noctyna: nis aropusup. [lons3oBareneit

3. ®enocenkoB, b. A. Teopuss aBTOMaTH4eCKOro yINpaBICHUS : COBPEMEHHBIE
pazzmensl Teopuu ympasieHus. YueOHoe mocodue / b. A. democenkoB. — Kemeposo
KeMepoBCKHUil TEXHOIOTHUECKUIT MHCTUTYT MUIIEBON MpoMmbliienHoctd, 2014, — 153 ¢. —
ISBN 978-5-89289-863-8. — TekcT : 31eKTpOHHBIN // DNEeKTpOHHO-OMOINOTEYHAs CUCTEMA
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/61292 html (mara oGparieHwus:
11.10.2021). — Pexum nocrymna: muis aBropusup. [lone3oBareneit

4. bonugeipuxun, O. B. XapakTepuCTUKH JIMHEMHBIX CHCTEM YIIPaBICHUS
METOAMYECKHE YyKa3aHWs K JabopaTopHbIM paboTaM Mo gucuumianHe «OCHOBBI TEOPHH
ynpasnenus» / O. B. bongsipuxun. — Jlunenx : Jluneuxuil rocyjapcTBEHHbIN TEXHUYECKUI
yauBepcurer, OBC ACB, 2015. — 32 c¢. — Tekcr : 3JeKTpOHHBIA // DIEKTPOHHO-
OubIMoTeYHAas cucremMa IPR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/57623.html— Pexxum noctyna: anst aBropusup. [lonb3oBateneit

5. Poraues, I'. H. CniennanbsHelii Kypc TeopuH ynpasieHus : yueoHoe mocodue / I'.
H. PoraueB. — 2-e m3a. — Camapa : Camapckuil TOCYIapCTBEHHBIH TEXHUYECKUN
yauBepcurer, ObC ACB, 2019. — 53 c. — Tekcr : 3JeKTpOHHBIM // DIEKTPOHHO-
OoubnuoreyHas cucremMa IPR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/111654.html— Pexum nocryna: ns apropusup. [lons3oBareneit

16. MaTepuaibHO-TeXHHYECKOe o0ecnedyeHue
YueOnas aAyJIuTOopusl IJd IMPOBECIACHUA 3aHATHI JIEKHMOHHOI'0 THUIIAQ, BBINMOJIHCHUSA
TeKYylIero KOHTPOJISI U NMPOMEKYTOYHON aTTecTalMU, TPyNNOBBIX M MHAMBUAYAJIbHBIX
KOHCYJIbTALM.
VYKOMIIJICKTOBaHA CHEIHATU3UPOBAHHON MeOeIbl0 M TEXHHUYECKUMH CpPEeACTBaMHU
o0ydenwust: 22 crona, 44 ctyna; pabouee MECTO MPEIoaBaTelis,; MapKepHas J0CKa; IPOEKTOp



BENQ 631, pynoHHBIII NPOSKIMOHHBIA 3KpaH, HOyTOyk Lenovo 560 (13/4I'6/500, wmbrms),
MOJKIIIOUEHHBIH B CeThb C BBIXOJAOM B MHTepHeT u JOCTYnoM B HH(OPMAIMOHHO-
obpazoBarensuyio cpeny OTU (pmwman) CI'TY umenu [Narapuna FO.A., yuyeOHO-HarmsiaHbIC
noco6us, oobecrneynBaroe TeMaTHYeCKie WIUTFOCTPAluu o pabouel mporpaMme IUCHUTUIIHHBL.

[Mporpammuoe ob6ecneuenne: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

YyeOHast ayauTopusi JJisl NPOBeJeHHs] NPAKTHYECKUX 3aHATHI, IPYNNOBBIX H
HHIMBUAYAJbHBIX KOHCYJIbTAIUI, TEKYIEr0 KOHTPOJIsl, BHINOJHEHUSI KYPCOBOii padoThl.

YKOMIIJIEKTOBaHA CIHEIHATU3UPOBAHHON MeOENIbl0 M TEXHHYECKUMH CpPEACTBAMHU
o0ydenusi: 12 crosnoB, 12 cTynbeB; pabouee MeECTO NpENojaBareiis; MapKepHas Iocka, 12
kommbiorepoB (I 3/ 8 16/ 500), monutopsr 24' BENQ, LG, Philips, kmaBuatypa, MBbIIIb).
KomneioTepsl 00beIMHEHBl B JIOKAJIbHYIO CETh C BBIXOAOM B VHTEpHET U [OCTYNoOM B
uHpopManroHHO-00pa3oBarenbuyo cpeny OTU (punman) CI'TY umenn Tarapuna FO.A.,
yueOHO-HarIsAqHble TocoOusi, oOecreuynBaroIie TeMaTHYeCKUe WLIIOCTpaluu 1o paboueit
poTpaMMe JUCIUTUINHBL.

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

17. lonoiHeHMsI ¥ U3MEHEeHUs1 B paboyeii mporpamme

PaGouast mporpamMma repecMoTpeHa Ha 3acefaHuH Kadeapsl
« » 20 rojia, mpotokoa Ne

3aB. kadeapoit / /

BHecenHble n3MeHeHMs yTBep:kIeHbI Ha 3acenanuun Y MKC/YMKH
« » 20 _ ropa, mpotokoi Ne
[Ipencenarens YMKC/YMKH / /




