OHrebCCKUN TeXHOOTMUeCKUH HHCTUTYT ((rtiai) deeparbHOTO roCcy1apCTBEHHOTO OHO[KETHOTO
obpa3oBaTesbHOTO yupex/eHust
BBICIIIEr0 06pa3oBaHuUs
«CapaToBCKUM rocy/japCTBeHHbIN TeXHUUeCKUW yHUBepcuTeT uMeHu ["araprna FO.A.»

Kadeapa «EcTecTBeHHbIE U MaTeMaTHUeCKHe HayKHU»

PABOYAS ITPOT'PAMMA

T10 JUCLUIVIVHE
B.1.2.13 «Teopus ynpaB/jieHus B HH(GOPMaLOHHBIX CHCTeMax»
HaripasJ/ieHusI II0Ar0TOBKHU
09.03.04 «IIporpammHass UHXKeHepusi»
npodub «YnpasieHre pa3paboTKo NMporpaMMHbBIX IIPOEKTOB».

dbopMa obyueHus1 — OUHast
Kypc — 4

cemecTp —7

3aUeTHBIX €JIMHULL — 5

YacoB B HEJIeJII0 — 5

Bcero yacoB —180,

B TOM UMCIJIE:

JieKimu —32

MpakTUyYecKue 3aHsITus — 48
nabopaTopHbIe 3aHATUS — HET
camocTosiTesibHasi pabota — 100
3aueT — HeT

9K3aMeH — 7 ceMecTp

PI'P — Her

KypcoBast pabota — 7 cemecTp
KYPCOBOU MPOEKT — HET

Pabouas riporpamma obcyxieHa Ha 3aceianuu Kadeapst EMH
«27» nroHA 2022 ropa, npotokos Ne 9

/
3aBeayromuii kageapoii & ”/l’-"'/f// /AKunnHa E.B./

Pabouast mporpamma obcyxaeHa Ha YMKH VBUT
«27» nrons 2022 ro,q?, rpoToKoJI Ne 5

T S :
I[Ipeacenarens YMKH ¢. 7% [Kumna EB./

OHresnbc 2022



6. ILlenu u 3ajauM AUCLUIIIUHBI

Llenb npenojaBaHys UCLIMIUIMHBL:
Teopetnueckas noAroroska crygeHToB HarpasieHus: 09.03.04 «IIporpammHasi UH)KeHepusi» B
obsacTv rostyueHust u 06paboTKu MHGOPMALUK O COCTOSTHUM 00beKTa 1 BHEITHUX YCJIOBUSX €ro
paboThl A7 ompejeneHUss BO3ZEMCTBUM Ha OOBEKT, 00ecreurBarOIIUX [OCTIKEHUS Iefei
yrpaB/eHusi, C WCIO/b30BaHHMEM MaTeMaTHueCKHWX NpuioKeHui mnakera MatLab, VisSim,
TexHosIoruu VBA.

3aziauu U3y4yeHus AUCLUIIUHBIL:
dopmMrpoBaHre HEOOXOJUMBIX 3HAaHWM, YMEHMM W HaBbIKOB B 00/71aCTU OCHOB Teopuu
yTpaB/ieHusl.

2. MecTo pucounuingel B cTpyKrype OITIOII BO
Ouciunivaa B.1.2.13 «Teopusi yrpaBieHHsi B WH(OPMALMOHHBIX CHCTEMax» OTHOCUTCA K
BapuaTUBHOW uacTh Osioka 1 yue6HOro msana OIIOIT BO (6akasaBpuar) HarpaB/ieHUs
nogrotroBku 09.03.04 «IlporpaMmHasi WH)KeHepusi» TpoQuib «YTipaB/ieHWe pa3paboTKoi
NIPOrPaMMHBIX TIPOEKTOBY.

HMucuunuivHa yirtaeTcs Ha 4-M Kypce. 3aueTHbIX efuHuUL 5. [Ipogo/mkuTesHOCTD Kypca
coctapsisieT 80 ayJUTOPHBIX yueOHBIX YacoB, 00pa30BaHHBIX 32 yacaMu JIeKI[uK 1 48 yacamu
NpaKTUUecKux 3aHATUr. [Tomumo 3toro, 100 yacoB B Kypce OTBOJUTCS T0J, CAMOCTOSITE/IbHYIO
paboTy CTyeHTOB.

[17151 yCrelHoro oCBoeHust Kypca, CTYJeHThI J0/KHBI ObITh 3HAKOMBI C JUCLIMTIIMHAMM :
«HxKeHepHasi U KommbioTepHasi rpaduvka», «BplunciuTenbHasi MaTeMaTHKa», a TakKe UMeTb
NpaKTUUeCKHe HaBbIKY MIPOrpaMMHUPOBaHUSI.

3. TpeGoBaHMsA K pe3y/ibTaTaM 0CBOEHHSA JUCIUILTHHBI

N3yuenne pucuuruivabl b.1.2.13  «Teopus ympaBneHus B WH(GOPMAaLMOHHBIX

cucTeMax» Harnpas/ieHO Ha ()OpMUPOBaHKE Y CTYAEHTOB CIe[YIOLUX KOMITeTeHLIUM!:

- criocobeH TIPUMEHSITh eCTeCTBeHHOHAy4Hble U OOIeMH)KeHepHble 3HaHHS, MEeTOZbI
MaTeMaTU4eCKOro aHaau3a W MOJe/MpPOBaHUs, TeOPeTUYeCKOro U SKCIepUMeHTAa/bHOIO
rccaefioBaHus B ripodeccruoHanbHol AestenbHocTy (OIMTK-1);

- CniocobeH OCylIeCTBIATh TIOWCK, KPUTWYEeCKUW aHa/lu3 W CHUHTe3 WH(OpMaLuy,
MPUMEHSATb CUCTEMHbIW MOAXOZ, /151 PellieHUs MocTaB/ieHHbIX 3azau (YK-1).

B pe3synbTaTe 0CBOEHUS JUCLUIUIUHBI CTYAEHT J0/DKeH:

3Hamb:
®  TIPUHLIUIILI B3aUMO/IeHCTBHUSI CUCTEMBI YTIPaB/IeHUsI C 00BEKTOM YIIpaB/IeHUS ;
®  omepalMOHHbIN MeTO/ pellieHus AuddepeHLIManbHbIX YPaBHEHUH ;
®  pa3/MuHbIe CIIOCOOBI OMUCAHUS AMHAMUUECKHUX 0OBEKTOB ;
® OCHOBHbIe CBOMCTBA M XapaKTEPHUCTUKH O0BEKTa U CUCTEMBI yTIPAB/I€HUS ;
® OCHOBHbIE OrPaHMYEHUs] Ha MaTeMaTUUeCcKre MO/ie/id CUCTeMbI YTIpaB/ieHus ;
[ )

OCHOBHbI€ TTI0Ka3aTe/d KauyeCTBa CUCTeMbl yIIpaBJ/IeHUs.
Ymemb:

® HaxoAUTb TMepefaTouyHble (GYHKIUM Pa30MKHYTOM U 3aMKHYTOH CUCTeM
yTipaB/ieHus ;
OTUCHIBATh CUCTEMBI YIIPaB/IeHUs pa3/IMuHbIMU CIIOCO0aMH ;
OLIeHMBaTb YCTOMUMBOCTb CUCTEMbI YTIPaBJIeHUs 10 Pa3/InYHbIM KPUTEPUSIM ;
OL|eHMBaTh yPaB/IsieMOCTb ¥ Hab/I0/jaeMOCThb CUCTEMHI ;

® [IPOBOAUTH MOJe/IMPOBaHUe CKOHCTPYHMPOBAHHOM CUCTEMBI YIIpaB/IeHuUs ;
Bnademb (npuobpecmu onbim):



Simulink, Mathematica.

HaBblKaMd paboThl C maketamu Vissim, MathLab, Derive, Mathcad, Visio,

[TepeueHb TIJIAHUPYEMBIX pe3y/JbTaTOB O0OydYeHUs TIO [AUCLIAIIIMHE, COOTHECEHHBIX C
TIJITAHUPYEMBIMH pe3y/IbTaTaMUi OCBOeHHsT 00pa30BaTe/IbHOM IMPOrpaMMBbl
Kopg u HavMeHOBaHHe

Kog w HavmeHOBaHMe WHJWKAaTropa JOCTHXKEHHUS
KOMIIETEeHIUH

(pe3y/ibTaT OCBOEHUST)

KOMITeTeHIIMM (COCTaB/IsIOIe KOMIIEHTeHIUH )

OIIK-1. CriocobeH NpUMeHSITh
ecTeCTBEHHOHAyYHbIe U
o01erHXeHepHbIe 3HaHUS,
MeTO/bl MaTeMaTUUeCcKoro
aHa/iM3a ¥ MoJle/TMpOBaHus,
TeopeTUYeCcKoro 1
5KCIIepUMEeHTaIbHOr O
MCC/Ie/lOBaHUS B
npogeccruoHanbHOU
JesITe/IbHOCTU

W-1onk-1 3HaeT OCHOBBI BBICIIIE MaTeMaTHKH, (PU3UKHU,
OCHOBBI BbIYWC/IUTEIbHON TeXHUKU U
IIpOrpaMMUPOBaHMUSL.

N[-20nk-1 YMeeT pemaTh CTaHJapTHbIE
npogecCHOHabHBIE 33/lauM C IPUMEHEeHHeM
eCTeCTBeHHOHAyUHbIX U 00I1Ie-MHXeHepHBIX 3HaHWH,
MeTO/I0B MaTeMaTU4yeCKOro aHa/iu3a U MOZie/IMpPOBaHusl.

N O-30nk1 IMeeT HaBBIKYA TeOPeTUUECKOI0 U
5KCIIePUMEHTa/IbHOT0 UCC/Ie/loBaHus 00 BeKTOB
npodecCUOHaTbHOM /1eTe/IbHOCTH.

YK-1. CriocobeH OCyIIeCTB/IATh
TOMCK, KPUTUYECKUW aHa/n3 U
CUHTe3 UH(pOpPMaLH, IPUMEHSTh
CHUCTeMHBIN MOAX0J AJ1s1 pelleHust
MOCTaBJ/IeHHBIX 3a7au

N-1yx.1 3HaeT MpUHLIUTIEI cO0pa, 0TOOPa ¥ 00001IeHUS
MH(pOpMaL1u.

N[O-2yk1 YMeeT COOTHOCUTb pasHOPO/HbIE SIBJIEHUS U
CHCTeMaTU3UpOBaTh UX B paMKax U30paHHbIX BU/IOB
npodeccOHaIbHON esTeTbHOCTH.

U[-3yk1 ViMeeT mpakTUUYeCKHH OMBIT pabOTHI C
VMH(POPMaLIMOHHBIMUA UCTOYHMKAMH, OMbIT HAyUHOIO
TIOMCKa, CO3JaHus1 HAYYHbIX TEKCTOB

Koy v HauveHoBaHue  wuHpaukaTtopa | HaumeHoBaHuMe rokasaTesisi OLleHUBaHUS
JOCTHKeHUs] KOMIIeTeHLIMU (pe3ysibTaTa 00yUueHuUs TI0 AUCIIUTUIAHE)
NO-lonk:  3HaeT  OCHOBBI  BBICLIEH

3HaeT MeTO/bl pelleHus AU QepeHLanbHbIX
MaTeMaTHKH, bu3uky, OCHOBBI N

. yPaBHEHUM;

BBIUMCJIUTE/IbHON TeXHUKU 51

ITpeo6pa3oBanue Jlariaca.
MPOrpaMMHUPOBaHMUS.

NO-20nk1 YMeeT pellaTh CTaHapTHbIe

ripodeccroHabHbIe 3a/,aun C o o

Pa30MKHYTOM 1 3aMKHYTOM CHCTeM yTIpaBJleHus],
NpUMeHeHWeM  eCTeCTBeHHOHAyuHbIX U

< OTMChIBAaTh CUCTEMBbI YIIPaBJieHUsl Pa3/InUHbIMU

o0Le-WH)KeHePHbIX ~ 3HAHWH, METO/IOB N

criocobami, OL{eHUBaTh yCTOWYNBOCTH CHCTEMBI
MaTeMaTH4eCcKOro aHam3a u

yTIpaBJieHus 110 pa3/IMUHbIM KPUTEPUSIM;
MO/Ie/IMPOBaHMUS.

YMeeT HaX0UTb NepeJiaTouHble (yHKLUN

N-3ork1 VIMeeT HaBBIKM TeOPeTUYECKOrO

Y 9KCTIepUMEeHTabHOTO MUCCIefioBa
00beKTOB MpodecCcHoHaTbHOM
JieTeIbHOCTH.

VimeeT HaBBIKM pabOThI C MO/IE/ISIMU Pa3/TNUHBIX

HUS (bU3MUeCKUX CHUCTEM.




KO,E[ n HalMeHOBaHIe HWHAWKATOPa
AOCTHO)KeHHA KOMITeTeHIIN

HaumeHoBaHue TioKa3aTesisi OLjeHUBaHUsI
(pe3ynbTara 00yueHus 10 JUCIUIIHE)

N /-1yx.1 3HaeT MpUHIUIIEI cOOpa, 0TOOpa
1 0000611jeHUsT HH(OPMALUH.

3HaeT 00bEKTHO-OPUEHTUPOBAHHBIE OCHOBBI
TIPOrPaMMUPOBaHUST; OCHOBHBIE TTPOLIeYPhbI,
GYHKIY ¥ COOBITHS.

N-2yk.1 YMeeT COOTHOCUTBL pa3HOPOJHbIE
SIBJIEeHUS] U CUCTeMaTU3UPOBaTh UX B
paMKax U30paHHBIX BU/IOB
ripodeCcCUOHA/ILHOM JIesiTeTbHOCTH.

YMeeT anropuTMHUUYeCKy NpaBUIbHO COCTABJISATh
CTPYKTYpY NpOrpaMMmbl

N-3yx-1 ViMeeT npakTU4YeCKuii OTbIT
paboThl ¢ UHPOPMAITMOHHBIMU
WCTOYHHMKAMH, OTIBIT HayUHOT'O TIOMCKaA,
CO3/laHHsI HAYUHBIX TEKCTOB

ViMeeT HaBBIKM pabOTHI C TTaKeTaMH Vissim,
MathLab, Derive, Mathcad, Visio, Simulink,
Mathematica.

4. Pacnipepie/sieHue TPY/J0éeMKOCTH (Yac.) AUCHUI/IMHBI 110 TeMaM
Y BH/JIaM 3aHATHI

Ne Ne | Ne Yacel
Mo | Hen | Te HaumenoBanue Jlek | Konnok | JlaGopa | IMpaxk-

- e M TeMBbI Bcer - - - tHuec | CP
Ay- Jn bl o Uy | BUYMbl | TOpDHbIE -Kue C
Jist

1 2 3 4 5 6 7 8 9

7 ceMecTp

1 1-2 1 | OCHOBHBIE TIOHATHS U 18 4 - - 4 10
T10JI0KeHUs1 TeOpUn
yTpaB/IeHUs!

1 3-4 | 2 | MaremaTtuueckoe 28 4 - - 4 20
ONMCaHUe CUCTEM
yIpas/leHUst

1 5-6 | 3 | YacroTHble QyHKLIMU U 22 4 - - 8 10
XapaKTepUCTUKU

2 7-8 | 4 | CTpyKTypHbIe CXeMbl 32 4 - - 8 20
CUCTEM YTIpaBJIeHUs

2 [ 9-10 | 5 | YcToMunBOCTH CUCTEM 32 4 - - 8 20

yrpaB/ieHUst

2 11- | 6 | PobactHas 22 4 - - 8 10

12 yCTOWUMBOCTD
2 13- | 7 | YmpaBiasieMOCTb U 26 8 - - 8 10
16 Hab/H0JaeMOCTh
Bcero 180 32 - - 48 100
5. CopepixaHue JIeKIIMOHHOI'0 Kypca
Ne | Bcero| Ne Tema ek, Bonpockl, oTpabaTbiBaeMble Ha YuebHo-

TeéMbl| 4dCOB |JIEKIIUH

JICKI{HH MeTOHYeCKoe
o0ecreueHue




N

4

OcHOBHBIE MOHATHA U MOJIOKEHHS TeOopuH
yrnpaB/jieHHsl. YTIpaB/ieHHe, OOBEKT yIpaB/ieHus,
ACY, CAY. IlpuHuune! ynpas/ieHus. CTpyKTypa
CHACTeMbl  ympaBjeHus. 3aKOHbl  YyIpaBJ/eHHs.
Kraccudukanysi cuctem ynpabsieHUs!.

3-4

MaremaTHnueckoe onucaHue cucrem
ynpaBJ/IeHHS. [Tpeobpa3oBaHue Jlannaca.
N3o06paxkenus Jlamnaca.

[TepenaTounble GyHKUMK. BpeMeHHble (QyHKIMH.

1-3

5-6

YacTtoTHble (QYHKIUM ¥ XapaKTePUCTUKMU.
®u3MUeCKU CMBIC/T YaCTOTHBIX XapaKTepPUCTHK.
Pa3inyHble TUIbI 3BeHbEB Y MX XapaKTePUCTUKH.

1-5

7-8

CTpyKTypHble CXeMBbl CHCTeM YyIpaB/IeHM.
[Tpeobpa3oBaHre CTPYKTYPHBIX CXeM. BbrumciieHue
repefiaToOuHbIX  (QYHKUMNA  OJHOKOHTYDHOM U
MHOTOKOHTYDPHOU CHUCTEM.

1-5

9-10

Y cTOMUMBOCTH CUCTEM yNpaB/IeHHUs.
OCHOBHBIe TIOHATHST U HEOOXOAUMOE YC/IOBUe
ycToiunBoCTH. Asrebpanueckrie KpUTepuu
yCTOMUYMBOCTU. YaCTOTHBIE KpUTEpUHU
ycroiunuBoctu. Metog [1-pa3buenusi. ['paHuuHas
YCTOMYUBOCTb.

1-5

11-12

PobGacTHasi yCTOHYMBOCTb.
[TommHoMel XapuToHoBa. Heobxoaumoe 1
JIOCTaTOYHOE yC/I0BHe POOACTHOM yCTOWUYHMBOCTH.

1-5

13-16 | YopaBiasieMoCcTh ¥ Ha0/TI0{aéMOCTh.

YTpaBisieMOCTb JIMHEHHBIX 00HEKTOB.
HabJtr0/1aeMoCTh TMHEMHBIX 00HEKTOB.

1-5

6. CopepxaHue K0/I/IOKBUYMOB
He npeycMoTpeH padoyeil mporpaMMoii.

7. IlepeueHb NPaKTHYECKHUX 3aHATHI

TeM
bl

Bcer

yaco

No
3aHATH

Tema NMPAKTHYE€CKOr'0o 3aHATHA. Baﬁ[aHl/lﬂ, BOIIPOCHI,
OTpaﬁaTblBHEMbIe Had NPAKTHYE€CKOM 3dHATHH

YuebHo-
MeTOAUYEeCKO
e
o0ecreueHue

4

5

ba3oBbIi pyuMep cucTeMHOro ynpasieHus «Mogenu
00eBbIX JeicTBui» VBA — peanu3anys

1-3

[TporpammHoe obecrieuerre VisSim

I/ICCJ'Ie,E[OBaHI/Ie JINTHEWMHBIX TUIIOBLIX 3BEHLEB

9-12

YacToTHBIN aHA/IN3 TUIIOBLIX 3BEHLEB

13-16

WccnepnoBaHue yCTOMUMBOCTH JIMHEMHOW CHCTEMbI

17-20

[Tepexo/iHbIe XapaKTePUCTUKH 3/IeMEHTAPHBIX 3BeHbEB
CAY. Mopenu 3neMeHTapHbIX 3BeHbeB B Simulink




MatLAB
7 8 21-24 | YacToTHBIE XapaKTEPUCTHUKHU 3/IEMEHTAapHbIX 1-5
NMUHEeNHBbIX 3BeHbeB. [lepefaTouHbie PYHKIUU
3/1eMeHTapHbIX TMHENHBIX 3BEHbEB.
MopmuduipoBanue crieHapueB Simulink MatLAB
8. IlepeueHb 1a0OpaTOPHBIX PpadoT
He npeaycMoTpeHsbI padoueii MporpaMmoii.
9. 3ajaHuA /1A CAMOCTOSITE/IbHOH PadOThI CTY/I€HTOB
Ne Bcero 3aiaHusA, BOMPOCHI, /I CAMOCTOATE/IbHOT0 YueoHo-
TeMbI Yacos u3yueHus (3aJaHusA) MeToHuecKoe
obecneyeHue
1 2 3 4
1 12 OTtpaboTaTb OCHOBHBIE TTOHATHS TEOPUN 1-3
yIpaBeHust
2 20 Pemenue guddepeHIMaTbHBIX YpaBHEHUI C 1-3
WCII0J/Ib30BaHKeM TipeoOpa3oBanus Jlariaca.
3 14 [TocTpoeHue nepeiaTOUHbIX (PYHKLMI CUCTEM. 1-5
4 20 BbruniciieHune nepeiaToOuHbIX (QyHKLMN 1-5
OIHOKOHTYPHOW Y MHOTOKOHTYDHOW CHUCTEM.
5 24 WccnenoBaHue IMHEWMHBIX CTalJUOHAPHBIX 1-5
JMHAMUUeCKUX CUCTEM Ha YCTOUUMBOCTb.
6 22 [TocTpoeHre CTPYKTYPHBIX CXeM CUCTEM 1-5
yIpaB/eHUsl.
7 24 [TpoBepKa yrpaB/isieMOCTH TUHEHHBIX 1-5
IrHaMuueckux cructeM. [TpoBepka ycioBuii
HabJTFOIAeMOCTH JIMHEMHBIX AMHAMUUECKHUX CUCTEM.
10. PacuerHo-rpaduueckas padora
He npeycMoTpeHa padoueii mporpaMMoi.
11. KypcoBas pabora
Kypcogast pabora
CTpyKTypa KypCOBOU PabOTHI
Beegenue
Yacts 1. MiccnemoBaHus CUCTeM yIIpaB/ieHUs B rakeTe VisSim
1.1.  TIporpammotii VisSim
1.2.  WccnenoBaHue MMHEHWHbBIX TUTIOBbIX 3B€HbEB
1.3.  YacTOTHbII aHaIU3 TUMIOBBIX 3BEHbEB
1.4. WccnepoBaHve yCTOMYMBOCTH JIMHEMHOW CUCTEMBbI
Yacte 2.MccnefoBaHue yCTOMYMBOCTM M KayecTBa I€PeXOJHBIX TPOLIECCOB CUCTEMBbI

yTIpaBJieHus IPY TMOKOM OTpuIiaTesibHOM obpaTHoi cBsi3u B MatLab
- O6mme GyHKLWHY /11 CO3/IaHMs TIepPeJaTOUHBIX (DYHKIUM 3B€HBEB U CUCTEM
- NiccnepoBanme nepexo/iHbIX MPOLIECCOB B CUCTeMax yrpaB/ieHus
- YacTOTHBIE XapaKTePUCTUKH CUCTEMbI
- [Iprmep aHanM3a AUHAMUKU CUCTEMBbI YIIPaBJIeHUS
2.1. ViccnepoBaHue repefiaTOUHBIX (DYHKIMM 3aMKHYTOW CHCTeMbI



2.2. ccnefioBaHKe CUCTeMBI yTIpaB/ieHUs], TIpeJCTaB/IeHHOU NepeaTouHbIMUA QYHKLIUAMU
3BeHbEB

3ak/roueHue

CrnrcoK UCroab3yeMou JTUTepaTypbl

WupvByyanbHble 3afaHUs /11 UCC1elOBaHUs JMHAMUKUA CUCTeM yIIpaB/ieHus K JyacTy 1

1.1 W3yuuts rpacmyeckuii uHTepdeiic VisSim; co3zath KOMMEHTapyUUU U 3TUKETKU; COCTaBUT
MpoCTeMIlIre AuarpaMmmbl

1.2 [TocTpouts ¥ MpoaHa/IU3UMpOBAaTL IepexXOfHble XapakKTePUCTUKU UHTerpaTopa,
ariepuoiueckoro 1 KojebaTe/lbHOrO 3BeHbEB

1.3. IlocTpouTh ¥ TMpOaHaIM3UPOBaTh JiorapupMuUecKre amIuvIMTyAHO-uacToTHble (JIAUX) u
dazouacroTHbie (JIOUX) xapakTeprUCTHUKH arieproIMuecKoro U KojebarebHOTO 3BeHbEB.

1.4. TTocTpouTh MOJEMN JIMHEMHOW CUCTeMbI; NIPOaHa/IN3UpOBaTh YaCTOTHbIE XapaKTePUCTUKW;
CKOPPEeKTUPOBaTh CHUCTEMBbI; MOCTPOUThH rojorpad KOMIUIEKCHOTO KO3(@uIMeHTa Iepeadyu
KOHTypa (rogorpada HalikBucra) cucTeMmsl.

VnpvBYyanbHble 3a[jaHus /11 UCC/IeJOBaHUs AMHAMUKU CUCTEM yIpaB/ieHus K YacTu 2
B cnepyronmx paszenax NpUBOJATCS /iBa WHAWBUAYalbHbIX 33/laHUsl TI0 WCC/Ie0BaHUI0
JVUHAMHWKYU CUCTEM yTpaBJIeHUs!.
B mnepBoM W3 HMX CTaBSTCsA 3a/aud 00pa3oBaHUsl TepejaTOYHOM (GYHKLWK CHUCTEMBI,
ornpejie/ieHue YCIOBUM YCTOMUMBOCTHA MO 3HAUEHWSM HyJled W TMOJIFOCOB TepefaTOYyHOU
¢byHKUMY 1 06pa30BaHusI TIepeX0/IHBIX XapaKTePUCTUK CUCTEMBbI.
Bropoe 3asaHue TMOCBSILEHO WCCAEOBAaHUSIM YCTOMUMBOCTM U KayecTBa IepexOHbIX
TIPOL{eCCOB I10 MepexX0HbIM 1 YaCTOTHBIM XapaKTepHUCTUKaM CUCTEMBI.

3aganue 1 (yacTsb 2)
bsioKk-cxema cucTeMsbl! yIipaB/ieHus IIpUBe/ieHa Ha puC.

R(=) 5ie) U1(s) GalE) U2(s) 53s) i)

Puc. UcxofHasi CTpyKTypHasi cxeMa CUCTeMbI
Heob6xoaumo rcciie[oBaTh YCTOMUMBOCTD M KAUeCTBO TIePeXO/HBIX TIPOLIeCCOB Pa30MKHYTOU
CHCTeMbl YTIpaB/ieHUs], CUCTeMbI C KeCTKOW U r'ubKoit 06paTHOI CBS3bIO0.
[lpy wccnenoBaHWM [AVHAMUKA CHCTEMbl yTIpaB/ieHWs C THOKOW 0OpaTHOW CBSI3bIO
repefiaTOuHyt0 (YHKIMIO Lienu o6paTHOM CBs3U Goc MOXKHO BbIOpAaTh M3 CJIeAYIOIIUX

BapHaHTOB:
Go(S) =K,
God(S) = TS+1,
G ocg) o BS*L
)= 1551
K
GolS) = ———.
)= 75

,Z[anee MnpuBeJeHbI repeiaTOYHbIe CI)YHKL[I/II/I 3BE€HbBEB CUCTEMBI [IJI1 BADUAHTOB BH,E[aHI/II‘;I.
e Bapuant 1
1 K, TS +1
GO = 751 GO = g5y BT 15
K;=20,K,=2,T; =15 T, =2, Ts= 5.4, Ts = 2.5

e BapuaHrt 2

K3

T.S+1’

2

Gi(S) =K1, Ga(8) = 576y

Ga(S) =



Ki=30,K;=5K;=12,T; =2.5, T, =0.8

e BapuaHT 3

K,(1,S +1)
S(TS 1’ T,s+1 °
Ki=32,K;=16,K3=25,T1 =15, T, =5,T3=1.5Ts =2

G1(S) = Kl(T15+1), GZ(S) = G3(S) =

e BapuaHr 4

K, (TS +1) T,S +1
sas+n OO s
Ki=20,K;=25T,=15T,=3,T3=0.5T,=1.4

Gl(S) = Kl, GZ(S) =

o BapI/IaHT 5

T2 3
TS 1’ S(TS+1) TS +1’
K1 = 20, Kz = 10, K3 = 15, T1 = 2, Tz = 15, T3 = 05

Gi(S) =

G3(S) =

. BapHaHT6

T,S +1 K

K, (T, )’Gg(s): s
TS 1’ S(TS+1) T,S +1

Ki=15K,=20,K;=7,T:=2,T,=0.5T: =3, T4 = 1.4

e Bapuant 7

K,(TS+1) K, G(S)_T4S+1
(S) =

GO ="r5 GO 5154 T.S+1’
K1 = 12, Kz = 15, T1 = ]_4, Tz = 04, T3 = 2, T4 =5
e BapuaHT 8

_ _ T2 _ 3
Gi(S) = Ky(T:S+1), G(S) = ST, S 1)’ , G3(S) = TS+1’

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

e BapuaHT 9

K,(T,S +1) T,S +1
2 Gy(S) =
S(T,S +1) T,S +1
K, = 20, K, = 25, T, = 15, T, = 3, Ts;= 05, T,=1.4

G1(S) = K1, Gz(S) =

. BapI/IaHTIO

B _LS+1 K, ([T,S+])
Gi(S) = S(TS 1)’ » G:S) = TS + 1 G(S) = T.S+1 ’
Ki=5K,=35T,=0.5T,=2,T;=3.2, T,= 1.5, Ts =0.2

e BapuanT 11

K,(T,S +1)
TS+1’ TS+1’ S(I.S+1)
K;=100,K,=5.6,T:=3,T,=0.5,T3 =25, T4 =5, Ts =2

Gi(S) = Ga(S) = Gs(S) =

* BapuaHnr 12



16)_SHS+D

, G2(S) = Ky, G3(S) =

K,(T,S +1)
T,S+1 ’

K1—10, K2—20, K3—6.7, T1:2, TzZO.S, T3:0.1
* Bapuanr 13
Gi(S G KALS*D 6= KyTis+1
B T — +
1(S) = S(TSl) AS) = T51’3() 3(T4S+1)
Ki=5K;,=7,K;=12,T,=05,T,=15,T:=2,T,=1.8
e BapuanT 14
_ K(@s+) B _ K{(LS+)
Gi(5) = S(T,S +1) » Ga(S) = Ko, Go(S) = 7,5 +1
Ki=5K;,=7,K;=10,T:=1.2,T,=3.2,T3=1.8, T, =2
* BapuaHr 15
K1 K3(T35+1)
GI"T5+1’G2 TS+VG*$ S(T,S +1)
Ki=2,K,=8,K;=12, T, =2, T, =3.5,T3=0.2, T, = 0.5
¢ BapuaHnr 16
K,(T,S +1)
1 2 _ 3\~3
GI(S - 1—]'5+11 - TZS+13G3(S)_ S(T4S +1)
Ki=20,K;=12,K3=8,T;=0.5,T,=0.1, T3=0.1, T, =2

e Bapuant 17

@S +DK,
Gi(S) = TS +1 GaA(S) = S(T, S 1)’ , G3(S) = Ks(TaS+1)
Ki=5K,=100,K3=15T;=0.2, T,=2, T3 =1.2, T, = 4.2
e BapuaHr 18
Kl(’IiS +]') 2 K3
Gi(S) = T,S+1 °’ )_.ﬂTS+D’G*$ T,S +1
Ki=12,K,;=50,K3=2,T;=0.5, T, =1.5, T3 =2, T, = 2.5
¢ Bapuanr 19
K (TS +1) 3
= - = + = -
GI(S) TZS +1 ) GZ(S) KZ(TBS ]-), GS(S) S(T4S +1)
Ki=12,K,=5,K3=50,T; =2, T,=0.5, T3 =3.5 T, = 2.5
¢ Bapuanr 20
Gi(S) = RS +]) GxS)= T7e ,Gi(S) =K
i(S) = T,S+1 > 77 sqs 1)’ (5) =K
Ki=5K,=70,K;=12,T,=0.5, T, =2, T3 =1.5
* BapHaHT 21
S) = KIS 6= kyTse
= +
Gl TS 1’ ~ S(LS+1) (5) = Ko(TaS+1)
K, = 5, K;= 50, Ks;= 7, T, = 05, T, = ].5, T3 = 2, Ts= 0.8



* BapuaHr 22

K,(TS +1) K,
Gi(S) = ﬁ, Go(S) = m 5
Ki=5K,=30,K;=8,T:=2,T,=0.5,T3=0.8, T, = 1.5

* Bapuanr 23

K,(T,S +1)
G =" 6= S(TS 1)’
Ki=3,K;=40,Ks=12, T, = 0.5, T, = 2.5, T; = 3.5

, G3(S) = Ks

¢ Bapuanr 24

_K(GS+D) _ K,(T,S+D)
GO =55+ GO g
K1—7,K2—28,K3—12,T1:2,T2 08 T3 05 T4—3

» G3(8) = Ks

o BapHaHTZS

K,(T,S +1)
TS 1’ SIS +1)
Ki=35K;=32,K3=8,T1=15,T.=2,T3=0.5,T, =3

G3(S) = K3(T4S+1)

3azaHue 2 (4acTh 2)
[TocraHoBKa 3aziaumn

[TpepasyiaratoTcsi yeThipe 3B€HA CHUCTEMBI YIIPaB/eHUs B BUJE TepeaTOUHbIX (HYHKIIUM.
BapuaHThl 3BeHbeB TIpHBeZieHbl B WHAMBUAYaAlIbHBIX 3afiaHusix. Heobxomumo ucciiefoBaTh UX
XapaKTepUCTHKH, OTIpe/Ie/UB:

® [epexo/iHbIe TIPOLIeCCHI C MOMOIIIbIO Npeobpa3oBaHus Jlaraca;
peakifio 3BeHa Ha eJMHAYHOE CTyTIeHYaToe BO3/IeliCTBUE;
aMIUTUTYAHO-YaCTOTHYIO U ()a304aCcTOTHYIO XapaKTepHUCTUKHY;
aMIUTUTYIHO-(ha30ByI0 XapaKTePUCTHKY;
auarpammy Hukosbca;

TIOKa3aTe/qy KauecTBa TMEepexOJHOro Tpolecca (B TEPexXOJHOr0o TMpoLecca U ero
JUTATEJIbHOCTD, BeJTMUKHY Tlepepery/IMpoBaHus);

®  3arac yCTOWYMBOCTH I10 aMIUTUTY e U da3se.

ViccrnemoBaHusi BBIMOJIHUTE C TIOMOIBIO YHUBEPCA/JLHOIO TPOTPAMMHOIO CpeZiCTBa
MATLAB u crielidanM3upoBaHHOTO TlakeTa TMpUKIafHbIX rporpaMM Control System Toolbox.
[TepexoAHy0 XapaKTePUCTUKY 3BeHa C/ie[lyeT IOJIyuYduTh IyTeM oOpaTHOro mpeoOpa3oBaHUs
Jlannaca repeiaTOYHOM (DYHKI[UM 3BEHa.

BapuaHTbl MHAUBU/Iya/IbHBIX 33/]JaHUM U MepelaTOuHbIX (QyHKI[UH
BapuaHTbl 3a/jaHu MpUBeZieHbI B Tabs1. 1
Ludps B rpade «3BeHbs» SIBASIOTCS HOMepaMU TepejJaTOUHbIX (YHKIIUM 3BeHbEB.
Pemienusi HeoOXOAMMO TIOJMYUUTh B BHe (Gopmys, rpadykoB U AeTanbHOTO aHamM3a
T0/IyYeHHbBIX pe3y/bTaToB.

Tabsuija 1. BapyaHThI 3aiaHui

HOMEP

BapuanTt 1 2 3 4 5

3BeHbs 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
3BeHbs 1,4,6,10 2,6,8,9 3,5,7,8 1,4,8,11 2,3,6,9
BapuaHnt 11 12 13 14 15
3BeHbs 3,6,8,10 4,5,9,11 1,4,7,10 2,5,8,11 3,6,7,9
BapuanTt 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
BapuanTt 21 22 23 24 25
3BeHbs 1,5,6,9 2,7,9,11 3,4,7,10 4,5,7,9 1,6,9,11

[anee npuBe/ieHbI NepejaTOuHble (PYHKLIMY 3BeHbEB CUCTEMBI.

e Bapuanr1
TS

YO = =

TS +1

* BapwuaHrt 2

T,S

TS +1

Y(S) =

¢ Bapuanr 3
TS +1
T,S +1

Y(S) =

e Bapuant 4

K
Y(S) =
) TS +1

e BapuaHT 5

1
Y(S)= ——
) TS +1

¢ BapuaHnt 6

Y(S) =

e Bapuant 7

S(TS +1)

a)T=05 6)T=5

a) T1 = 02, Tz = 1, 6) T1 = ]_, Tz =0.2

El) T1 = 03, Tz = ]_5, 6) T1 = ]_5, Tz =0.3

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

a)T=0.5;6)T=4

a)K=10,T=0.2; 6)K=20,T=1

K
Y(S) = 5 a) K=10;
* BapuaHT 8
v(S) = K(T,S +1)
(5)= S(T,S +1)(T,S +1)

a)K=10,T,=0.1, T, =0.5, T3
6) K= 10, T = 08, T, = 05, T3

¢ Bapuanr 10

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

Y(S) =

a)KZZO,T1=0.5,T2=1
6) K=20,T, =1, T,=0.5

6) K = 100




Ha ocHoBe u3yueHHbIX ClieHapueB (OpMUDPYeTCsi UHIWBUyalbHOe KYPCOBOe 3aZlaHue,
MO/IM(HULIMPOBAHO OXBaThIBaKOIIlee Co/iepyKaHre BCeX MPaKTHYeCKUx pabor.

12. KypcoBo# npoeKT

He npegycMoTpeH padoueii mporpaMMon.

13. ®oH/ O1]€HOUHBIX CPe/ICTB /I/Isl IPOBeJAeHUs1 MPOMEeXXYTOUHOM aTTecTaliu
00yJaroIMXcsi 10 JUCIUITHHE (MO/Iy/TI0)
B miporjecce ocBoeHusi 0Opa3oBaTeTbHOM TTPOrPaMMBbI Y 00yUaroIerocs B Xo/je U3yueHUs

gucuurivieel - "Teopusi  ynpaBieHuss B MH(OPMaLMOHHbIX cucTeMax'  C(OPMUPYHOTCS
komrietentmu OITK-1, YK-1
YpOBHM 0CBOEHUs KOMIIeTeHL[H
WNupekc DopMyIUpPOBKa:
OIIK-1 CriocoGeH TIpUMEHSITh eCTeCTBEHHOHAYYHbIe U 00IerH)KeHepHbIe
3HaHUs, MeTOAbl MaTeMaTUuYeCKOro aHaau3a U MOJe/JUpOBaHMs,
TeOpPeTUUeCKOro U 3KCIIepUMEHTa/JIbHOIO  UCC/IelOBaHUS B
npo¢ecCUOHAIbHOM /1eITe/IbHOCTH
YK-1 CriocobeH OCyIecTBASATb TIOMCK, KPUTUUECKUM aHalu3 U CHUHTe3
vHbOpMallUY, TPUMEHSTb CUCTEeMHbIA TMOAXOA [/ peLleHus
I10CTaB/IeHHBIX 3a/a4
Crynenu ypOBHel | OTnuuuTe/ibHbIE TPU3HAKKU | TexHoJ0 CpefzcTBa ¥ TeXHOJIOTUA
OCBOEHUS KOMIIeTeHLIUU TUU OLIeHKU
¢dhopmupo
BaHUsl
[ToporossIit 3HaeT: ocHOBHbIe MoHsATHs | Jlekiun, | [IpakTrueckue paboThI
(YZIOBNEeTBOPUTE/IbHBIN) | TeOpUU yIIpaBIeHUs. TpaKTU- BBITIO/THEHBI B
YMeer: UCII0/1630BaTh yeckue HeoOX0ZMMOM KOJTMYeCTBe
CTaH/lapTHbIe UHCTPYMEHTHI | 3aHATHS, | U B COOTBETCTBUU C
naketoB Vissim, MathLab CPC TeMaMH 3afZiaHusi. B
BiaseeT: HaBbIKaMu TIpoL{ecCe BbINOJIHEeHUS
pabotel ¢ CY B makerax 3a/laH1M Ha JK3aMeHe
Vissim, MathLab CTY/IeHT HeOZJHOKPAaTHO
oOparijasicsi 3a TOMOIIIBIO K
TIperoziaBare’Ito.
40% 10JIOKUTE/ILHBIX
OTBETOB Ha BOIPOCHL.
[TpopBrHYTHIN 3HaeT: ocHOBHbIe MoHsATH | Jlekuuu, | [IpakTrueckue paboThI
(xoporo) TeOpUU YIIpaB/IeHNUs], TIpaKTH- BBITIO/THEHbI B
nipeoOpa3oBanue Jlariaca yeckue HeoOX0AUMOM KOJTMYECTBe
YMeeT: UCIonb30BaTh 3@HATUS, | U B COOTBETCTBUHU C
cTaHzapTHble UHCTPYMeHThl | CPC TeMaMH 3aZiaHus. B

rnaketoB Vissim, MathLab,
cB0OOIHO paboTaeT co
CTPYKTYPHBIMU CXeMaMH.
BnapgeeT: HaBbIKamMu
pabotel ¢ CY B makeTax
Vissim, MathLab.

Tipoliecce BbITTOTHEHUS
3a/laHUM Ha SK3aMeHe
CTYZIeHT peiiKo obparrancs
3a MOMOIIIBIO K
Tipero/iaBaTeito.

70% 110/105)KUTe/TbHBIX
OTBETOB Ha BOTMPOCHI.




Bricokuit 3HaeT: ocHOBHbIe MoHsATHsA | Jlekiun, | [IpakTrueckue paboThI
(oTnMuHO) TeOpUU YIIpaB/IeHuUs, MPAaKTH- | BHITIOJIHEHBI B
npeobpa3oBaHue Jlariaca U | yeckue HE0OX0IMMOM KOJTMUeCTBe
Croco0bl TMHeapr3aluu 3aHATHSL, | U B COOTBETCTBUH C
I depeHaTbHBIX CPC TeMaMHu 3aZiaHus. B
ypaBHEHHH. TIpoL{ecce BbINOJIHEHUS
YMeeT: ucronb3oBarTh 3a/laHMM Ha JK3aMeHe
CTaH/lapTHbIe UHCTPYMEHThI CTyZIeHT He oOparijascs 3a
nakeToB Vissim, MathLab, MOMOII[BI0 K
cB0OO1HO paboTaeT co TIpernozaBare’ito.
CTPYKTYPHBIMU CXe€MaMHU. 90% 10/10KUTEeTBHBIX
[TpoBOAUT YaCTOTHYIO OTBETOB Ha BOIPOCHI.
OLIeHKY YCTOMYMBOCTH U
KauecTBa.
Bnapneet: HaBbIKamMu
pabotsl ¢ CY B nakeTax
Vissim, MathLab
HCBOOOTHO MOJie/TupyeT
CUCTeMBbI YIIpaBJIeHUs B
HUX.

MexceccuoHHas aTTeCcTanmuda MMPpOBOAUTCA I10 pe3y/1bTaTaM BBITIO/THEHHBIX

TIpaKTHUeCKUX paboT, MpeAyCMOTPEHHBIX yueOHBIM IJTAHOM.

Py0e)XxHbId KOHTPO/Ib YDOBHS OCBOEHMS YyueOHOM AUCLUIUIMHBI O0YYarOL[UMUCS

oripeae/isgeTcs 110 KpUTEPUAM: 3a4T€HO, He 3aUTeHO.

K 53K3aMeHy CTyZeHTbl [OIMYyCKAlOTCS TIPM HaJWUMK BCeX TMpaKTHUeCcKuxX pabor,

TIpelyCMOTPeHHBIX paboueii MporpaMMoy JUCLMTUIMHBI, BBITIOJTHEHHbBIE Ha/lIe)kallero KauecTsa.

HOeNonhkWN =

11

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

0.

Bonpocs! ajis 3k3aMeHa

OO61mye cBefieHUs O CUCTeMAaX yIpaB/IeHUs

[TpyHLMIIBI yIIpaB/ieH!s, TPUHLUIILI TOCTPOEHUS CUCTEM yIpaB/ieHUs
Knaccudukaius cucteM ynpaBieHUs

CTpyKTypa 1 OCHOBHbIE 3/71eMEHTbI CUCTEMbI aBTOMaTHUECKOT'O yIpaB/eHHUsI
Jluneapu3zauys auddepeHLIMaTbHBIX YPaBHEHUM

®opMblI 3aMKCH TMHeapU30BaHHbIX YPaBHEHUH

XapakTepUCTUKY JIMHENHBIX 3BeHbEB

TuroBble AHaAMUYeCKHe 3BeHbsl U UX XapaKTepUCTUKU

CrpykrypHble cxeMbl. CIoCOOBI COeiHEeHNS 3B€HbEB

[TocTpoeHnue norapupmMUUIecKrx YaCTOTHBIX XapaKTePUCTHK Pa30MKHYTOM Lienu
3BEeHbEB

. InddepeHLanbHble ypaBHEHUS U MepeiaTouHble  (QYHKIMY 3aMKHYThIX CUCTEM

aBTOMaTHUYeCKOr0 YIpaB/leHHUs

CocTaBieHre UCXO/IHbIX ypaBHEHHI 3aMKHYTBIX CUCTEM aBTOMAaTHUYECKOTO YIIpaBJ/IeHHs
MHoromMepHsble CUCTeMbI yIIpaBIeHUs

[ToHsiTHE yCTOMYUBOCTH CUCTEM

Y CTOMUUBOCTD JIMHEWHBIX CUCTEM

Anrebpanueckue KpUTepuH yCTONUHUBOCTH

YacTOTHbIE KPUTEPUU YCTOMUUBOCTU

3anackl yCTOMUHUBOCTH

Onenka ycronunBocTd 1o JIYX

O11eHKa TOYHOCTU PabOTHI CUCTEM




21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.

42

[TokaszaTenu KauecTBa NepexoHOro rnporecca

OreHKa KauecTBa yrnpaB/ieHUs

YacToTHbIe OL|eHKHM KauecTBa

KopHeBble oLleHKH KauecTBa

VIHTerpanbHble OLIeHKU KauecTBa

MogenvpoBaHue CUCTEM YIIpaB/IeHUs

OO61rie MeTOZbI TOBBILIEHNS] TOYHOCTH CUCTEM YIIpaBJIeHuUs!
Teopust ”YHBapUAHTHOCTH U KOMOMHHMPOBaHHOE yTIpaBJieHHe
HeeauHuuHbie 0OpaTHBIE CBS3U

UyBCTBUTENBHOCTb CUCTEM aBTOMAaTUUECKOT'0 YIIpaB/IeHHUs
[TocTaHOBKa 3a/jauy yripaB/ieHUs

3aKoHbI yripaBiieHus1. TUIOBbIe peryasiTopbl
KoppekTtupytomye ycTporcTBa.

CuHHTe3 CHUCTeM aBTOMaTHUUeCKOro yrpaB/ieHUs

CryuaiiHble TIPOLIECChl B CUCTeMax YIIpaB/IeHHUs.

BBesieHre B CTaTUCTUYECKYIO [JUHAMUKY CUCTEM YIIpaB/IeHUs
OO61mye cBefieHHs O CTyYalHbIX MPOLjeccax

OtieHKa pabOThI TMHEHHBIX aBTOMAaTUUeCKHUX CUCTeM TIPU CTy4YalHBIX CTAl[MOHAPHBIX
BO3/I€MCTBUSIX

OnucaHue CUCTEM B IPOCTPAHCTBE COCTOSIHUM.

CTpyKTypa pellieHNs ypaBHEHU TlepeMeHHbIX COCTOSTHUS
XapakTepruCTUKH CUCTEM B IPOCTPAHCTBE COCTOSTHUM

. HopmarneHas opma ypaBHeHHI B TIPOCTPaHCTBE COCTOSIHUMN
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

YnpaBsieHue Mo cocTosiHUI0. CUCTEMBI YIIPaBIeHHUsT COCTOSIHUEM
OrtleHrBaHWe KOOPAWHAT COCTOSTHUSI CUCTEM

[TpsiMoii KOPHEBOM METO/] CUHTE3a CUCTEM yTIpaBIeHUsS
CTpyKTypa 1 KIacCUhUKaI¥s UMITYTbCHBIX CUCTEM
MareMaTHUeCKHWH armapaT UCC/IeJOBaHUS TUCKPETHBIX CHUCTEM
[MTepemaTouHblie GYHKIMK Pa30MKHYTBIX UMITYJTBCHBIX CHCTEMBI
CTpyKTYpHBIE CXEMBI U TIepeiaTOuHble (YHKIIMH 3aMKHYTBIX HUMITY/JIbCHBIX CUCTEM
Y CTOMUMBOCTD UMITY/IbCHBIX CUCTEM.

[TepexozHbIe MPOLIECCHI B UMMYJ/IbCHBIX CHCTEMAX

TOYHOCTh 1 KOPPEKLUS UMITY/TbCHBIX CUCTEM.

OmnucaHue JUCKPETHBIX CUCTEM B IIPOCTPAHCTBE COCTOSTHUIM

Y CTOMUMBOCTD UMITY/IbCHBIX CUCTEM.

[TepexozHbIe MPOLIECCHI B UMMYJ/IbCHBIX CHCTEMAX

TOYHOCTh Y KOPPEKLUS UMITY/TbCHBIX CUCTEM.

OmnucaHue JUCKPETHBIX CUCTEM B IIPOCTPAHCTBE COCTOSTHHUM
OO11Me MOHATHSA ¥ 0COOEHHOCTH HeJTMHEMHBIX CUCTEM

[Tpsimoit meTop JIsimyHOBa.

UYacrotHbiv metoz B.M. [TorioBa

MeTo/ rapMOHHUYECKOM TMHeapu3aliy HeJTMAHeHHOCTeH
Mertozpb! (ha30BOT0 MPOCTPAHCTBA

Koppekiusi HeJTMHEHHBIX CUCTEM

CKO/b3sIII[1ie PEKUMbBI B Pe/IeMHBIX CUCTeMAaxX

CraTrcTHUecKas IMHeapu3alis HeJTMHEeHHBIX XapaKTePUCTUK

14. O0pa3oBaTe/bHbIE TEXHOIOTHA
Ha neKuusix UCIosb3yeTcst «IpobieMHbIN» TOX0 K U3/I0)KeHUI0 MaTepuara: MaTepuart

Ka)KJIOM JIeKLWU WIFOCTPUPYETCsl TIpUMepaMK, pacCMaTPUBAOTCS HeCTaHAAPTHbIE CUTYal[uHy,
TpeOytoliie pelleHus C WCTI0b30BaHHEM pacCMaTpPUBAeMOro MaTepuasa. [Ipu 3TOM CTy/|eHThI



JIO/DKHBI  aKTMBHO y4yaCTBOBAaTh B OOCY)KZEHHWH BOIIPOCOB, BbIpaboTKe pelieHui. [s
CaMOCTOSITe/IbHOIO M3yUeHUs IpejylaraeTcsi UCI0J/1b30BaTh 31€KTPOHHbIE PeCyPChI.
Ha npakThueckux 3aHATHUSX WCIO/b3YIOTCS CIeflyIole MeTo bl 00yueHHUst U KOHTPOJIS
YCBOEHHUsI MaTepHaJa:
® BbINOJHEHHe TIPaKTUYeCKUX paboT TpejrionaraeT pelleHWe WHAMBUYaIbHBIX 3ajau I0
JUCLUIIMHEe B (opMe TIpakKTHUecKUx paboTr, mo paboTe odopmisieTcs OTUerT,
OMHMCHIBAIOIIUM TMPOLIeCC pelleHHs 337aud B COOTBETCTBUM C JKU3HEHHBIM LIMK/IOM
MPOrpaMMHOM CUCTEMBI;
® KaXAyl0 paboTy CTy/IeHT 3allvIliaeT MpernojaBaTesio U MoyJyaeT OL[eHKY 3a 3alliuTy, B
paMKaxX 3alUThl OOCYXKAAIOTCS pa3/IMyHble BAapWaHTBl DeIIeHus], Tpe/I0KeHHbIe
CTyZleHTaMM, CpaBHeHHe pelleHNl, aHaIu3 BO3MOXKHBIX CUTYaLui, code review.

15. IEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIIEYEHUA NJIA
OBYYUYAROIIINXCHA 110 IUCIIAIIMHE

1. 3apyba H.A. Teopus ymnpaBnenus : yuebHoe mocobue / 3apyba H.A. —
KewmepoBo: Ky36acckuii rocy/japCTBeHHbIN TeXHUUecKuid yHuBepcuteT uMenu T.d. T'opbauera,
2022. — 82 c. — ISBN 978-5-00137-291-2. — Tekcrt: 3nekTpoHHbll // IPR SMART: [caiiT]. —
URL: https://www.iprbookshop.ru/128410.html — Pexum poctyma: pAisg aBTOPU3MP.
T10J/Ib30BaTesen

2. Porau, B. fI. Teopust aBTOMaTHUeCKOro yripapjieHusi: yueOHUK Jisi By30B / B. f1.
Porau. - 4-e u3g. , crepeor. - MockBa: M3OU, 2020. - ISBN 978-5-383-01417-2. - Tekcr:
snektpousbii  // 3BC  "KoHcynbTaHT  cTyjeHTa" : [caiit]. -  URL :
https://www.studentlibrary.ru/book/ISBN9785383014172.html - Pexxum focTyna : o NOATIHCKe.

3. CosinoB C.FO. Teopusi aBTOMaThueckoro ympaeseHusi: yue6Huk / CosaHos C.1HO.
— Mocksa: Au IIm Ap Megua, 2022. — 286 c. — ISBN 978-5-4497-1606-4. — Tekcr:
snektpoHHbidi // IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/120288.html —
Pe>xuM pocTyna: fy1s aBTOpU3Mp. nosb3oBaresnei. - DOI: https://doi.org/10.23682/120288

4, Anturnoa A.H. Teopusi aBTOMaTH4eckoro yrmpaB/jeHusi: yueOHoe mocobue /
Anrtunosa A.H. — TromeHs: TroMeHCKUM WH[yCTpUanbHbIM yHUBepcuret, 2022. — 78 c. —
ISBN 978-5-9961-2837-2. — Tekct : snektponsbii // IPR SMART : [caliT]. — URL:
https://www.iprbookshop.ru/126815.html — Pexxum poctyna: gy aBropusup. Ilonb3oBareneit

5. KoBanés [I.A. Teopusi aBTOMAaTUYECKOTrO YIIpaB/ieHHs: yueOHOoe mocobue /
Koganés /I.A., lllapsiko B.A., [IlapsikoBa O.JI.. — CankT-IletepOypr : CaHkr-IleTepOyprckuii
roCy/lapCTBeHHbIN YHUBEPCUTET MPOMBIIIEHHBbIX TeXHOJIOTWWA M ausanHa, 2020. — 80 c. —
Tekct : 3J1eKTPOHHBIN // IPR SMART : [cayiT]. — URL:
https://www.iprbookshop.ru/118417.html — Pexxuim focTyna: [jis1 aBTOpU3UP. MOJIb30BaTeNneu. -
DOI: https://doi.org/10.23682/118417

6. Kum, C. A. Teopus ynipaB/ieHus : yueOHUK /17151 6akanaBpos / C. A. Kum - MockBa
: Jamkos u K, 2016. - 240 c. - ISBN 978-5-394-02373-6. - Tekct : 3nekTpoHHbIM // OBC
"KOHcyﬂbTaHT cTyjeHTa" : [cauT]. - URL :
https://www.studentlibrary. ru/book/ISBN9785394023736 html - Pexxum foctymna : no no,anCKe

7. bypranosa JI.A. Teopusi ynpaBneHus : npakTukyMm / BypraHosa JI.A., Ba¢uHa
FO.A.. — Kazanp : Ka3aHCKMM HalMOHa/lbHBIA HCC/Ie[0BaTebCKUN TeXHOJTOFI/IIIECKI/Iﬁ
ynusepcuteT, 2017. — 100 c. — ISBN 978-5-7882-2344-5. — Tekcr : 3nekTpoHHbIM // IPR
SMART : [caiiTt]. — URL: https://www.iprbookshop.ru/95045.html — Pexxum poctyna: pns
aBTOPU3HUP. N10/Ib30BaTe e

8. ITerpakos, 0. B. Teopus aBTOMaTUuyeCKOro ympaBjIeHUs TeXHOJIOIMYeCKUMU
cucTeMaMM : yueOHoe mocobue fyisi cTygeHTOB By3oB / IlerpakoB FO. B. , [Ipauer O. U. -
Mocksa : MammHoctpoenne, 2008. - 336 c. - ISBN 978-5-217-03391-1. - Tekcr
snekTpoHHbii  //  OBC "KoHcynbTant  cTypeHTa" : [caiit]. - URL



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

https://www.studentlibrary.ru/book/ISBN9785217033911.html. - Pexum pgoctyma : 1o
TIO/ITIMCKE.

Bapmetos FO.I1. Teopusi aBTomaTrueckoro yrnpasienus (KypcoBoe npoeKkTupoBaHue) : yuebHoe
nocobue / BapmeroB FO.II., BanamoBa E.A., I'aBpuioB A.H.. — BopoHex : BopoHexckuii
roCy/lapCTBeHHbIN YHHUBEpPCUTET WHXeHepHbIX TexHosorud, 2020. — 108 c. — ISBN 978-5-
00032-467-7. — Tekcr : oanektpoHHbii // IPR SMART : [caiir] — URL:
https://www.iprbookshop.ru/106453.html — Pexxum goctyna: gss aBropusup. Ilonb3oBareneid

16. MaTepua/bLHO-TEXHUYECKOe ofecreyeHne

YuebGHasi ayauTOpusi [i/1s TIPOBe/IeHus 3aHATHIN JIEKLUOHHOT'O TUIA, TeKYILero KOHTPOJIs
U TIPOMEXYTOUHOW  aTTecTalud, TpPYNNOBbIX W  WHAMWBUAYANbHBIX  KOHCY/bTalL[Uil
YKOMIJIEKTOBaHa CIiel[ia/ii3MpOBaHHON Mebenbio M TeXHUUeCKHMU CpeZicTBaMu 00yueHus: 22
ctona, 44 cryna; paboyee MeCcTO TIperoJiaBaTesisi; MapkepHas /ocka; Tmipoektop BENQ 631,
PY/IOHHBIM IMPOEKIIMOHHBIN 3KpaH, HOyTOyK Lenovo 560 (13/41'6/500, MbIilib), TTOAK/IIOUEHHBIN B
CeTb C BBIXOZIOM B VIHTepHeT W /A0CTynoM B WH(OpMaIMoHHO-00pa3oBaTe/bHy0 cpeay OTU
(pumaan) CI'TY wumenu [arapuHa HO.A., yueGHoO-Har/siiHble mocoOusi, obecrieurBarolye
TeMaTHuecKre WUIIOCTpaliyd 1o paboueii mporpamMme AucOMIUIMHBL — [IporpammHOoe
obecrnieuenre: Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint),
GoogleChrome, Vissim 6.0, MathLab.

YuebHast ayguTOpusi [l TIPOBeJEHUs] TPAKTUUYECKUX 3aHATHH YKOMIUIEKTOBaHa
CrieliMaji3UpOBaHHONM Me0e/ibl0 M TeXHWYeCKUMHU cpejcTBaMu oO0yueHus: 12 crosios, 12
CTy/beB; pabouee MeCTO TperojiaBaTesisi; MapKepHasi 10cka, 12 kommbrotepos (I 3/ 8 I'6/ 500),
MouuTopbl 22' LG, kiaBuaTypa, Mbliib). KommbroTepsl 00beArHEHbI B JIOKAJbHYIO CeTh C
BBIXO/IOM B VIHTEepHeT U [[0CTyrnoM B uH(MOpMaIiMoHHO-00pa3oBartenbHyto cpeny OTU (bumman)
CI'TY umenu lNarapuHa HO.A., yueGHO-Har/isiiHble ocobusi, obecrieurBaroIie TeMaThUyecKue
WITIOCTPALX TI0 pabouei mporpaMme AUCLATIHBL

[MporpammHoe obGecrieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome, naketsl Vissim 6.0, MathLab, Derive, Mathcad, Visio,
Simulink, Mathematica.

ABsrop %ou. OnpkuH [1M.

17. lono/iHeHUs U U3MeHeHHUs B pabdoueil mporpamMme

Pabouast mporpaMma repecMoTpeHa Ha 3aceZlaHuM Kadezpbl
« » 20 rozia, IpoToKos Ne

3aB. Kadepoii / /

BHecenHble U3MeHeHUs yTBepxkaeHbl Ha 3aceganuu Y MKC/YMKH
« » 20 __ropa, mpoTtokos Ne
[Ipencenarens YMKC/YMKH / /
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