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1. Ilepedyenb NJIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHUs 110 AUCHHUILIMHE, COOTHECEHHBIX C
IUIAHUPYEMBbIMH pe3yJbTaTAMHU 0CBOEHHsI 00pa30BaTe/IbHON NPOrpaMMbl.

B pe3ynbrate ocBoeHs 00pa3oBaTeabHOM MporpaMMbl OakanaBpuaTa 00yJaromuiics
JIOJKEH OBJIAJICTh CICAYIOINIMMHU pe3yabTaTaMu 00y4eHUs MO AUCHUTUINHE:

Koanl
KOMIIETEHIIN U

Pesynbratel ocBoenust OOIT
(comeprkaHre KOMIIETEHITAN )

[lepeueHs mIaHUPYEMBIX
pe3yabTaToOB OOYYEHHUS 110
JTUCLUILTNHE

OIIK-4

CIIOCOOHOCTHIO Y4aCTBOBATH B
pa3paboTke 0000IICHHBIX BAPUAHTOB
pereHust MpodJieM, CBS3aHHBIX C
aBTOMaTH3aIlkel TPOU3BOICTB, BHIOOpE
HA OCHOBE aHAJIW3a BAPHAHTOB
ONTHMAJILHOTO NPOTHO3UPOBAHUSA
NMOCJIeACTBHI pereHust

3HaTh:

pacyeTHble u
HCCJICIOBATEIbCKUE PUEMBI pabOThI
0 JaHHOW AUCIHILINHE,

METO/IBI WHXEHEPHBIX
pacyeros, MIPUMEHSIEMbIX JUIS
CHHTE3a  ONTHUMAJIBHBIX  CHUCTEM
yIpaBJICHUS TEXHOJOTHYESCKUMHU
MPOIECCaMU;

YMerh:

peuiaTh ONTUMAaJIbHbIC 3a0a4K
ONIEPaTUBHOIrO YIPABJIEHUS,

000CHOBAHHO CTaBUTh 3a7a4U
ONITUMAILHOTO YIpaBJICHUS
JTHMHAMHAYECKUMU CHCTEMAaMH,
HaXOJIUTh ONTHUMAJIbHBIE CTPYKTYPHI
MIOCTPOCHUS aBTOMAaTHYECKHUX
CHCTEM u paccUuTHIBaTh
ONTHUMAJbHBIE  PEXKUMBI  PabOTHI
CHUCTEM,

pemiath  3aJadyd  aHaIM3a
ONTUMAJIBHBIX CUCTEM YIIPABJICHUA.
Biaagern:

METOJaMH WHXEHEPHBIX
pacuyeToB  ONTUMAJBHBIX  CHCTEM
yYIpaBJICHUS TEXHOJOTHYESCKUMHU
IIPOLECCAMM;

MeTOoaMHU
CHUHTE3UPYEMBIX
CUCTEM YNpPaBJICHUS.

aHaJIn3a
OIITUMAJIbHBIX

IK-6

CIOCOOHOCTBIO IPOBOAUTH
AUATHOCTHKY COCTOSIHMS M ITMHAMHMKH
IMPONU3BOJCTBCHHBIX 00BHLEKTOB
IIPOU3BOJICTB C HCIIOJIb30BAHUEM
HEOOXOMMBIX METOJIOB U CPEACTB
aHaJn3a

3HATD.

OCHOBHBIE METO/IbI TOCTPOEHUS U
MaTEMAaTHYECKOTO OIMHCAHUS
MPOIIECCOB XUMHUECKOU TEXHOJIOTHHI
B CTaTHUKE U JUHAMUKE,

cpeacTsa u QITOPUTMBI
WHCTPYMEHTOB ONTUMAJILHOTO
yIIpaBJICHUS;

IpOrpaMMHOE O0OecledyeHue s
MOJIETTUPOBAaHUS U pELICHMs 3ajad
ONTUMAJILHOTO yIpaBiIeHUS

4




Ilepedens mIaHUPyEMBIX

Konpr PesynbTaTel ocBoenus OOII
KOMIIETCHIIUU (conmeprkaHue KOMIETEHIUN) PE3YJILTATOB 00YUCHMS 110
TUCIIUILTAHE
TEXHOJIOTMYECKUMU MIPOLIECCAMH;
Ymern:
KCII0b30BaTh METO/IbI u
CpeacTBa MOJIETTUPOBAHUS U
YIPABJICHUS XapaKTepUCTUKAMU
IPOJYKLIUH;
KCII0Ib30BaTh QJIITOPUTMBI
ONTUMMU3AINH yIpaBICHUS
TEXHOJOTHYECKHMH MPOLIECCaMU;
UCIIOJIb30BaTh MOJIXOJIbI K
peai3anuu MPOOJIEMHO-
OpUEHTUPOBAHHBIX METOJOB TpHU
pelieHuu 3a1a4 yrpaBieHusl.
Baagers:
HAaBBIKAMU  HWCIIOJIb30BAHUS  TIpU
pellleHuH  TOCTAaBJICHHBIX  3ajay
MIPOTrpaMMHBIX MMakeToB a5t DBM.
IIK-19 CIIOCOOHOCTHIO YYACTBOBAThH B 3HaTh:

padoTax no MoJeTMPOBAHHIO
IPOIYKINH, TEXHOJOTHYECKHX

NpoLecCcoB,

NMPOM3BOCTB, CPEJICTB U CHCTEM
aBTOMATH3aIMU, KOHTPOJIS,
JMAarHOCTUKH, UCIIBITAHUN W
ynpasJieHUs
NPoLecCaMM, XKU3HEHHBIM LIUKIIOM
MPONYKIIUU U €€ KaYeCTBOM C
HCIOJIb30BAHUEM COBPEMEHHBIX
CpEnCTB
aBTOMAaTU3HPOBAHHOTO
MIPOEKTUPOBAHMS, 1O pa3padoTKe

AJITOPUTMHYECKOI0 M IPOrPaMMHOI0

ob0ecreyeHus
CPEICTB ¥ CMCTEM aBTOMAaTHU3allUU U
ynpaBJieHHusI MPOLeccaMu

OCHOBHBIC TPUHLMIIBI TOCTPOEHUS
HEJIMHENHBIX cucTeM
ABTOMATUYECKOTO YIPABJICHUS;

OCHOBHbBIE METO/Ibl TOCTPOEHUS U
MaTeMaTU4ECKOro ONMCAHUS
IIPOLECCOB XUMHUYECKOW TEXHOJIOTUU
B CTaTUKE U JUHAMHUKE;

cpencrTaa u AITOPUTMBI
WHCTPYMEHTOB yIpaBJICHUS
HEJIMHEVUHBIMU CUCTEMAaMU;

MporpaMMHOE 00€CTICUCHHE IS
MOJEIUPOBAHUSI U PEUICHUs 3aaad
YIIPABJIEHUS HEJIMHENHBIMU
TEXHOJIOTUYECKUMHU IIPOLIECCaMU;
Ymersn:

UCIIOJIb30BAaTh METO/BI U
AITOPUTMBI peanu3anuu
MHCTPYMEHTOB yIpaBIEHUS
HEJIMHENHBIMU CUCTEMAMHU;

HCIIOIb30BaTh METO/bI U
CpencTBa MOJEIIMPOBAHUS u
yIIpaBICHUS XapaKTepUCTUKaMU
HMPOAYKIINH;

HCIIOIb30BaTh AJITOPUTMBI
HEJIMHEWHOT O yIIpaBJICHUSA
TEXHOJIOTMYECKUMU IIPOLIECCAMU;
Baagers:

HaBbIKaMU pacueTHBIX u
HCCIEA0BATEIbCKUX IIPUEMOB
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Ilepedens mIaHUPyEMBIX
pe3yabTaToOB 00y4EHUs 110
JUCLUIIIIMHE

Konpr PesynbTaTel ocBoenus OOII
KOMIIETCHIIUU (conepxaHue KOMIIETEHIUI)

paboTHI 10 TAHHOW JUCIUILINHE.

2. MecTO TUCHHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI nporpaMMbll.

JIMcuuIuIMHA OTHOCUTCS K TUCIMILIMHAM 110 BEIOOpY BapuatuBHo# yactu (b1.B.J1B.01.02)
U u3ydaercs Ha 4 Kypce B / ceMecTpe.

B MeroauueckoM IUIaHE JUCUUILIMHA ONMUPAETCA Ha AJIEMEHThl KOMIIETECHIIHMH,
c(OpMHUPOBAHHBIE TPU H3YYEHUU TUCHUIUIMH «OCHOBBI WH(GOPMATHKH M BBIYUCIUTEIHLHOU
TEXHUKH, «Bpicras  maremaruka», «Teopuss  aBTOMATHUYECKOTO  YIPABICHUS»,
«MopgenupoBanue  cucrem», «lIpomeccsl M anmapaTbl  XMMHUYECKOM  TEXHOJIOTHM,
«IIporpaMmMupOBaHrE M ANTOPUTMHU3ALMNY, «ABTOMATU3AIUs TEXHOJOTMYECKUX IPOLIECCOB U
IIPOU3BOJICTB.

[Tomyuennsie B mpolecce H3yueHus AUCUUILTHHBL «[IpoOiembl CHUHTE3a HETUHEHHBIX
CUCTEM» 3HAHHUS, YMEHUS U HABBIKK MOTYT OBITh HCIIOJIb30BaHbl B HAyYHO-HUCCIIEI0BATEIbCKON
paboTe ydaierocsi ¥ npu BHIMOJIHEHUH BHITYCKHON KBaU(UKAIIMOHHON PaOOTHI.

3. O0beM TUCHHILINHEL.

Bcero,
aKaJIeMUYEeCKUX
. 4acoB
Bun yae6HO# paboThI
Ounas popma
oOyueHus

OO0mast TpyA0eMKOCTb 1M CHUILIIHHBI 2[72

(3a4eTHBIX eAMHMII/ aKaJIEMUYECKIX YacOB)

KonrakTHas padora ¢ npenogaBaresem: 38
3aHSTHS JICKIIMOHHOTO THITA 18
3aHSTHUS CEMUHAPCKOTO TUTIA, B T.4. 20

CEMUHApPHI, MPAKTUICCKUE 3aHATHUS -

nmabopaTopHbIe pabOTHI 18
Kypcooe npoexktuposanue (KP nam KIT) -
KCP 2
JpyTHe BUIbI KOHTAKTHOW pabOThI

CamocrosiTesibHasi padoTa 34

®opma Tekyuiero kourpoJs (Kp, pedepar, PI'P, acce) -

®opma npomexyTounoii arrectauuu (KP, KIT, 3auer, sx3amen) 3a4eT

! Mecro mucrmmmmnst OyzaeTr yunThIBaThCs 1pu 3anonHeHun Tadbnums! 1 B [Ipunoxernn 1 (DoHJ O1IeHOYHBIX
CpEJICTB)



4. Conep:xkanue JUCHUINIUHBI.

4.1. Pa3gespl AMCHUMIIIMHEI U BUABI 3aHATHIAL.

3aHgaTus
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1 OOuiue cBOMCTBA HEIUHENHBIX CUCTEM 2 4 6 [1K-19
2 MeTtoabl UcCIEIOBAHUS HEJTMHENHBIX CUCTEM 6 6 6 T1IK-6
3 JIuHelHbIe 3aKOHBI PETYTUPOBAHHS B 2 4 6 [1K-6
HEJIMHEHHOUN TeOpUH
4 HenuueitHOe ynpaBieHUe JTMHEHHBIM 3 4 6 OIIK-4
00BEKTOM
5 HenuueitHoe ynpaBieHne HEIMHEHHBIM 5 10 OIIK-4
00beKTOM. YIIpaBiieHHE B XaOTHYECKHUX
CHCTEMaX.
4.2. 3aHATHA JeKINOHHOI0 THIIA.
Ne
asrena HanMmenoBauue TeMbl O0peM, |MHHOBanmoHHas
P U KPaTKOE COJIep KaHUE 3aHATUS aKaj. 4achl dopma
JUCLUILINHBI
1 OO01111e cBOICTBA HEIMHENHBIX CUCTEM 2 Cnaiig-
OCOOEHHOCTH TOBEAEHUS HEIUHEHHBIX CHCTEM, MIPE3CHTALINS
CYIIIECTBOBAHHE PEIICHUMN, TIPUMEPHI
2 Merop! McciaenoBaHys HETUHENHBIX CHCTEM 6 Crnaiin-
HccnenoBanue YCTOMYUBOCTH, byHKIUN NpEe3EeHTaLUsA
JlsmyHoBa, a0OcoroTHas YCTONYHUBOCT,
OudypKauu, METo rapMOHUYECKOro OasiaHca
3 JIuHeliHble 3aKOHBI PErYIUPOBAHUS B HETWHEHHOM 2 Cnatin-
TEeOopuu pe3eHTalus
Hcnons3oBanHme TPaIUIINOHHBIX 3aKOHOB
perynupoBaHus, JUHEApU3alus, ONTHMAIbHOE
yIIpaBJICHHUE
4 HenuneitHoe yupasieHue JMHENHBIM 00BEKTOM 3 Cnann-
PeneiiHpie  3aKOHBI  yOpaBJEHUS, CUCTEMBI C Ipe3eHTaIHs
MEPEMEHHOM CTPYKTYPOH, aIallTUBHBIE CUCTEMBI




Ne HaumeHnoBanue Tembl O6beM, |MHHOBaMOHHAS
pasjera U KPaTKOE COJICpKAHUE 3aAHATUS aKaJl. 4achl dbopma
JUCLUTIINHBI
5 Henwnnelinoe yrpaBieHne HETUHEHHBIM 00BEKTOM 5 Crnanpa-
Jluneapuzanus oOpaTHOU CBSA3BIO MO COCTOSHUIO U Ipe3eHTaLHs
10 BBIXOAY, HCIOJb30BaHUE (yHKuud JlsmyHoBa
JUIsl CUHTE3a PETYISATOPOB
IlonsTHE  AMHAMUYECKOTO  Xaoca, CTPaHHBIN
aTTPaKTOp, TeHepalus XaoTHYEeCKHX KoyieOaHUil,
crabunuzanus xaoca
4.3. JJabopaTopHble 3aHATHS.
Ne
HanmenoBanue TeMbl OO0nem,
paznena [Ipumeyanue
U KpaTKOE€ COAEpKAHUE 3aAHATUS aKaJl. 4achl
JUCIUATITUHBI
1 OO011Me cBOICTBA HEJIMHEHHBIX CUCTEM 4 3amuTa
AHanm3 HEKOTOPBIX BUJIOB O ypKaIyii HeTMHEHHBIX 1a60paTOPHBIX
CHCTEM pabort, pabora B
KOMaH/1e
2 MeToapl UCCIeTOBAHNS HETMHEHHBIX CUCTEM 6 3ammura
AHaM3 W CHUHTE3 HEIMHEHHBIX CHCTEM METOJIOM 1a00paTOPHBIX
rapMOHHYECKOro OanaHca pabot, pabora B
KOMaH/1e
3 JIuHelHble 3aKOHbI PEryJIUMPOBAHMS B HEJIUHEHHOUN 4 3amura
TEeopuun 71a00paTOPHBIX
JIvHeitHOe yIpaBieHne HENMHEWHBIM JUHAMUYECKUM pabot, pabora B
00BEKTOM KOMaH/IE
3 JIuHeliHbIEe 3aKOHBI PETYIMPOBAHUSI B HEJIMHEHHOM 4 3amuTa
TEeopuun 1a00paTOPHBIX
N3yuenne wMetoma ympasieHus —backstepping pabot, pabora B
(Kpctuu) nyist o6bexTa ¢ 3amasibiIBaHuEM KOMaH/Ie
4.4. CamocTosiTeJIbHAsA pa6oTa 00y4aroLuXcsl.
No
pasena ITepeuenb BOIPOCOB 115t O6newm, ®dopma
CaMOCTOSATENIbHOTO U3yYEHUS aKaJl. 4achl KOHTPOJIA
JUCHHUTITUHBI
1 OcHoBHbI€ BUABI OUDypKarmit 6 VYeTHbII onpoc
YacTuuHasi yCTOMYMBOCTD M YCTOMYHUBOCTD 110 BBIXOILY Nel
2 Merto/1bl TMHEapU3aly HEIMHENHBIX CUCTEM 6 YcTHBIR Ompoc
MeTo1 OITUMAILHOTO AeMII(PHUPOBAHUS Nel
3 Cucremsl ¢ IEPEMEHHOMN CTPYKTYpOH 6 VYeTHBI onpoc
[psiMO€e aanTUBHOE YIIPABIEHHUE Nel




pa;;(_;na IlepeueHs BOIIPOCOB I O0newm, dopma
CaMOCTOATENIbHOT'O U3y4YEHUS aKaJl. 4achl KOHTPOJIA
JUCLHUTIIUHBI

4 NnentudukanmoHHbie METOJIbI aJalITUBHOTO 6 IIncemennsbIit
YIpaBJICHUS ornpoc Nel
UcnonszoBanmne ¢yHknmii JldmyHoBa UIS TOMyYeHHS
AOCTAaTOYHLIX YCJIOBHUU YCTOMYUBOCTU CUCTEM

5 Jluneapu3zanust 0OpaTHON CBS3BIO 10 VYcTHBIN onpoc
OOpaTHbIe 33ja4 TUHAMUKA No2
JnHaMu4YecKuii xaoc
3ajaua reHepan XaoTHYECKUX KOJIeOaHui.
3ajiaya cTabMIM3aIK Xa0ca.

5. [lepeyeHb y4eOHO-MeTOAMYECKOT0 00ecIeYeHUs IJIs1 CAMOCTOATEIbHON padoThl
o0yyaromuxcs 1Mo JUCHHUIIHHE.

Metoanyeckue ykazaHus sl 00y4JaroIuXcsl 0 OPraHU3aIii CaMOCTOSITEIbHON paOoThI
[0 JUCHUIUIMHE, BKIIOYAs TepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISl 10 NUCHHIUIMHE ¥ TpeOOBaHMA K WX BBIMOJHEHHIO pa3MEIIeHbl B JJIEKTPOHHOMN
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caiite Menus:
http://media.technolog.edu.ru

6. @oH/ O1IEeHOYHBIX CPEACTB /sl IPOBe/IeHUsI IPOMEKYTOUYHOI aTTecTAlNU

CBOEBpEeMEHHOE BBINOJIHEHHE OOYYAIOIIUMCS MEpONPHUATUH TEKYILEro KOHTPOJIs
MO3BOJIIET MPEBBICUTH (JOCTUTHYThb) IOPOTOBBIA YPOBEHb («YAOBIETBOPUTEIBHO») OCBOCHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBBIH YPOBEHb OCBOCHHSI KOMIIETEHIIMU Ha JaHHOM
JTarme.

ITpomerxyTouHas aTTecTanus N0 AUCHUILIMHE TPOBOIUTCS B (hopMe 3aueTa.

K cpade 3auera 10omMycKarOTCSl CTYIEHTHI, BBINOJHUBLIME Bce (OPMBI TEKYLIETO
KOHTPOJISL.

3aueT MpeaycMaTpUBAIOT BHIOOPOYHYIO IIPOBEPKY OCBOEHHUS MPETyCMOTPEHHBIX
JJIEMEHTOB KOMIETEHIMH UM KOMIUIEKTYIOTCS BOINpOCaMM (3alaHUSIMHM) JIBYX BHJIOB:
TEOPETUUECKHI BOMpOC (/17151 MPOBEPKH 3HAHUM) U KOMIUIEKCHAs 3a/1a4a (1 MPOBEPKH YMEHUN
Y HaBBIKOB).

[Ipu cpaue 3adera, CTYJAEHT MOJIydaeT TPU BOIPOCAa M3 IEPEYHs BONPOCOB, BpEMS
MOATOTOBKHU CTYJEHTa K YCTHOMY OTBETY - 10 30 MuH.

IIpumep BapraHTa BOIPOCOB Ha 3a4eTe:

Bapuant Ne 1
1. Ouenka obnacTeil yCTOWYMBOCTH METOJIOM TapMOHUYECKON JTHHEApU3aAlIUU
2. JlocTaTouHbIe YCIOBUS CTAOUIM3UPYEMOCTH CUCTEMBI.
3 Haiiqute amMmiuTyny ¥ 9acTOTy aBTOKOJEOAHWUU ISl CHUCTEMBl C HMHEPIHUOHHON
JIMHEWHOM YacThIO

k(T,p+1)
W(p)=—222
()= ot

W JIBYXIO3WLIHMOHHOM  HEIMHEWHOCThrO.  Ompenenure  yCIOBHS  YCTOWYMBOCTH
aBTOKOJIEOAHUI.

k=2,T,=4c, T,=10c

®DoH/T OIIEHOYHBIX CPECTB 0 NUCIHUIUIMHE NpecTaBieH B [Ipunoxernnn Ne 1



http://media.technolog.edu.ru/

7. IlepeyeHb OCHOBHOM ¥ JIOMOJTHUTEIbHON Y4eOHOM JTUTEPATYPhl, HEOOXOAUMON AJIs1
OCBOEHUS THCHHUILINHBI

a) OCHOBHAsI JIUTepaTypa:

1. CoraukoB, B.B. OcHoBBI Teopuu ymparieHus. ba3oBblii Kypc: yue0. mocoOue o Harmpas.
noxrot. 230100 «udopmaTrka 1 BerauciutenbHas Texauka» 1 230400 «HdopMaliioHHbIe CHCTEMBI
u Texnosorun» / B. B. Coraukos, JI. ®@. Makapoa; CITOI TU(TY). Kad. cuct. aBTOMaTu3upoBaHHOTO
npoekTupoBanus U ynpaeienus. — CI16., 2010. — 155 c.

2. MopnenupoBanue Tmpolecca MOJIMMEpPU3AlUd W yIOpaBiIeHUE TMpU IOIY4EeHUU
HU3KOMOJIEKYJISIPHOTO CHJIOKCAaHOBOTO Kaydyka (MeToauueckue ykazanus)/ A. JI. @okun [u ap.];
CIIOI'TU (TVY). Kad. aBTomMaTH3a1mK MpOIecCoB XUM. npombinnieHHocTd. — 2010. — 19 c.

3. Yucrakoa, T. b. Maremarndeckoe MOJECIMPOBAHHE XUMHKO-TEXHOJIOTHYECKUX
00BEKTOB C pacmpee/ieHHbIMU NapaMeTpaMu: ydeOHOe MOcoOue IIsl BY30B IO HAIPABIICHUIO
230100 «MudopmaTika n BeranciautenbHas Texaukay/ T. b. Yucrakosa, A. H. Ilonocus, JI. B.
lombuesa; CII6 I'TU(TY). Kad. cuctem aBTOMaTU3MpPOBAHHOTO MPOECKTUPOBAHHS M YIpP. —
CII6.: HOII «IIpodeccus», 2010. — 239c.

0) AOMOJIHUTEIbHAS JIUTEpaTypa:

1. Jlecun, B. B. OcHOBBI MeTOI0B onTuMu3anuu: yaeoHoe mocobue/ B. B. Jlecun, 0. I1.
Jlucogern. — 3-¢ u3x., ucnp. — CI16.: M.: KpacHonap: Jlans, 2011. — 34 1c.

B) BCIIOMOTraTeJIbHas JINTeparypa:

1. Panomopr, O. f. AHaiu3 W CHUHTE3 CHCTEM AaBTOMATUYECKOTO YIIPABICHUS C
pacnpeeleHHbIMU [TapaMeTpamu: ydeO. mocoOue isi By30B I10 Harlp. MOJTOT. «ABTOMAaru3alus U
yrpasnenue»/d. 5. Panonopt; M.: Beici. k., 2005. —292 c.

2. YUepHoycbko, @. JI. Meroap! ynpaieHUsI HETMHEHHBIMA MeXxaHnIecKuMH cructemamu/ D. J1.
Yepuoycrko, . M. AnanbeBckuid, C. A. Pemimn. — M.: @uszmariur, 2006. — 326 c.

3. MeTozpl K1acCUYeCKON U COBPEMEHHOW TEOpPUH aBTOMATHYECKOr0 YIpaBieHUs: YUeOHUK B 5
T./Tlox pen. K. A. ITynkosa, H. /1. Erynosa. M. .: U3natensctBo MI'TY um. H. 3. Baymana, 2004.

T 1. Marematnueckre MOJAEIH, JUHAMUYECKHE XapaKTEPUCTUKA W aHAIM3 CUCTEM
aBromarnueckoro yrpasieHus. — 2004. — 656 c.

T 2. Cratuctryeckas JUHAMHUKA U HJICHTU(PUKAIMA CUCTEM aBTOMATHUYECKOTO YIPaBIICHUS. —
2004.-640 c.

T 3. CuHres peryasaTopoB cucteM aBromaTrdeckoro yrpasnenus. — 2004. —616 c.

T 4. Teopust onTUMU3ALMK CUCTEM aBTOMaTHUecKoro ynpasienust. —2004.—744 c.

T 5. MeTobl coBpeMeHHOM Teopry aBToMarudeckoro yrpasienus.—2004.—784 c.

4. BoctpuxkoB, A. C. Teopus aBTOMaTH4YeCKOro peryJmMpoBaHust: yuel. mocodue JUisi BY30B IO
HarpaBJeHHIO «ABToMaTH3aiys 1 yrpasinenue»/ A. C. Bocrpukos; M.: Beicir. mik., 2004 — 365 c.

5. ®okun, A. JI. Ucnonb3oBaHME METOJOB JUHAMUYECKON KOMIIEHCAIIMM W ONTHUMAIBHOIO
YIIPaBIICHUS! U1 IPOEKTUPOBAHUS JIMHENHBIX CUCTEM CTaOWIn3aluu (MeToanueckue ykasanus) A. JIL.
®oxun, M. A. lxaparan; CIIGI'TU (TY). Kag. aBromatuzaimu mporeccoB XUM. TPOMBIIIIEHHOCTH. —
2004. - 16c.

6. ®okuH, A. JI. OnTuManbsHas craOuM3aIys JTMHEHHOTO 00beKTa (MEeTOMIEeCKHe YKazaHus )/
A. JI. ®okun, M. A. JlxaparsH, B. B. CeipoxBammn; CIT6I'TU (TVY). Kad. aBromaruszanum mporeccoB
xuM. ipombIiieHHoctH. — 2005, — 20 c.

7. Banbko, B. U. BapnanmonHoe ucuncieHne U ONTUMAIIbHOE YIPABICHUE: YUSOHUK IS
By30B/ B. U. Banbko, O. B. Epmomuna, I'. H. KyBeipkun — M. U3a-8o MI'Y um. H. 3. baymana,
2006. — 487 c.

8. [lepeyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAMOHHOI ceTH « AHTepHET»,
HEeO00XOUMBIX /IJI5l OCBOCHUS IUCIHUILIUHBI.
yueOHblii 1aH, PIT/] n yueOHo-MeToaMuecKkre MaTepuabl:
http://media.technolog.edu.ru
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AJIEKTPOHHBIN YUEOHHK «YTIpaBICHUE KaueCTBOMY
http://studme.org/1455042310874/menedzhment/upravienie kachestvom

cait «HITO Texnokout» http://www.technocont.ru;

caiitel pupm paspadborunkoB ACYTII: www.adastra.ru; www.foit.ru; www.metso.ru;
WWW.Siemens.ru;

3J'I€KTpOHHO-6I/I6J'II/IOTe‘lHBIC CHUCTCMBI:

«DJeKTPOHHBIN YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;
«JIanb » https://e.lanbook.com/books/.

9. MeToauyeckue yKazaHus sl 00yYAIOIIUXCSI 10 OCBOEHUIO TUCIHUTIJIMHBI.

Bee Buabl 3anaruil mo gucuumiinHe «lIpoGieMbl cHHTE3a HEJIMHEHHBIX CHUCTEM)
MPOBOJISITCSI B COOTBETCTBUH ¢ TpeboBanusimu cieayronmx CTIT:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansaTuii. JlaboparopHbie 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTII CII6I'THU 040-02. KC VYK]/IB. Buabl yueOnbix 3anstuil. Jlekuus. OOuiue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunel y4eOnbix 3aHstuil. CeMuUHapel U
npakTudeckue 3ansatus. O0mue TpedoBaHus K OpraHu3aluy U MPOBEICHUIO.

CTII CII6GI'THU 048-2009. KC YKBJ. Bunbel yueOHbIX 3aHsaTuH. CamocTosiTeNlbHAs
iaHupyemas padota crynenToB. OOrire TpeOoBaHuUs K OpraHU3aIMH U IIPOBECHUIO.

CTII CITI6I'TH 016-2015. KC YKB/I. ITopsigok mpoBeieHUs 3a9€TOB U IK3aMEHOB.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO HAa H3Y4YEHHE NAaHHOW IUCHUIUIMHBI, JTy4Ille
BCEro OCYIIECTBIISITH HA BECh CEMECTP, MPEIyCMAaTpUBasi MPHU ITOM PETYISPHOE MOBTOPEHUE
MPONICHHOTO MaTepuana.

OCHOBHBIMHU yCIIOBUSIMH TPABHJILHOW OpPraHU3alliy y4eOHOTro Mmporecca JUisi CTYJACHTOB
SIBIISICTCS:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOEe OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsTUS CTYOEHT JOMKEH MPUXOAWTH, MMesl Oara’k 3HaHWW M BOIPOCOB MO YyiKe
U3YYCHHOMY MaTepuay.

10. Iepeyenb nHGOPMANMOHHBIX TEXHOJIOT Wi, HCIOJIb3YEeMbIX PH OCYIIECTBJIEHHT
00pa30BaTeIbHOTO MPOIeCcca Mo THCIUTLINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B ydeOHOM mpoliecce 1O JaHHON IUCHUIUIMHE TPEITYCMOTPEHO HCIOIb30BaHUE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHUE JIEKIUN C UCIIOJIb30BAaHUEM CIAlA-TIPEe3EHTALUM;

Buaeomarepuansl komnanuu «HITO TexHOKoHTY;

B3aUMOJICHCTBHE C OOYJAFOIITUMUCS TTOCPEICTBOM IJICKTPOHHON TTOYTHI.

10.2. ITlporpammHoe obecnieueHue.
Microsoft Office (Microsoft Excel);

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
CnpaBouno-nionckoBas cuctema «Koncynprant-Ilmoc»
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http://studme.org/1455042310874/menedzhment/upravlenie_kachestvom
http://www.technocont.ru/
http://www.adastra.ru/
http://www.foit.ru/
http://www.metso.ru/
http://www.metso.ru/
http://www.metso.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

11. MaTepuajJbHO-TeXHUYecKasi 6a3a, HeoOXoAMMast 1JIsl OCYIeCTBIEHUSI
00pa3oBaTeILHOIO NMpPoIecca Mo TUCHUIINHE.

Jns BeneHus JIEKUUMOHHBIX UM IPAKTHUYECKUX 3aHATHA HCIOJIB3YETCS ayIUTOpHS,
000pyI0BaHHAas CPEICTBAMH OPITEXHHUKH, Ha 15 MOcagoYHbIX MeCT.

Jns  nmpoBeneHus: 1abOpaTOPHBIX 3aHATUH  HMCIONB3YETCS KOMIBIOTEPHBIA — KJacc,
000pyIOBaHHBIN NIEPCOHANIBHBIMU KOMIIBIOTEPAMH, 00bETUHEHHBIMU B CETb.

12. Oco0eHHOCTH OCBOEHUS IMCHUIIJIMHBI HHBAJIMJIAMH U JJULIAMHU C OTPAHMYEHHBIMU
BO3MOKHOCTSIMM 310POBbSI.

Jnsi MHBaNMAOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU Yy4eOHBIE IPOIIECC
ocyuiecTBisieTcss B coorBercTBuM ¢ [lojoxkeHnem 00 opraHuzanmuy yd4eOHOro mpoliecca s
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yYTBEpKIEHHBIM pekTopoMm 28.08.2014r.
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ITpunoxxenne Ne 1

K paboueli mporpaMMe AUCLIUITITUHBI

DoH/1 OLIECHOYHBIX CPeACTB
JJIS1 IPOBeeH sl TIPOMEKYTOUYHOM aTTeCTAIUH 10
aucuumiinue «[Ipo6aeMbl cMHTE3a HEJITUHEHHBIX CHCTEM»

1. IlepeyeHb KOMIETEHIUI M 3TANIOB UX ()OPMHUPOBAHUS.

Komnerenuuu
Jran

HNupexce DopmyaTHpPOBKa’ 3

(opmupoBanus

OIIK-4 | cnocoOHOCTBIO yU4acTBOBATh B pa3paboTKe 0000IIEHHBIX MTPOMEKYTOYHBIH
BApUAHTOB PEIICHHS TIPOOJIEM, CBSI3aHHBIX C AaBTOMATH3allUEH

MIPOU3BO/ICTB, BHIOOPE HA OCHOBE AHAJIM3a BADUAHTOB

ONTHUMAJIBHOTO MPOTHO3UPOBAHUSA MOCJIEICTBUI peleHunst

[1K-6 CMOCOOHOCTBIO MPOBOAUTH TMATHOCTUKY COCTOSIHUS U MIPOMEKYTOUYHBIN

AUHAMHUKH IIPOU3BOJACTBCHHBIX 00BEKTOB IIPpOU3BOJACTB C
HCITIOJIB30BaAHHNEM HCO6XOI[I/IMI>IX MCTOHOB U CPCACTB aHAJIM3a

[1K-19 | cmocodHOCTHIO y4acTBOBATH B Pad0TAaX 0 MOAEIMPOBAHUIO | IPOMEXKYTOUYHBIN
IIPOYKIIMH, TEXHOJOTH4YeCKHX IIPOLECCOB,

NPOM3BO/ACTB, CPEJCTB U CHCTEM aBTOMATH3aLUH, KOHTPOJIA,
JUAarHOCTHKH, UCIIBITAHUN M YIIPABJICHHUS

npoueccamMu, > XU3HCHHBIM UKJIOM HNPOAYKIIMH U €€ KaYCCTBOM
C UCIOJIb30BAaHUEM COBPEMEHHBIX CPENICTB
aBTOMATHU3HPOBAHHOTO MTPOEKTUPOBAHMUS, 10 pa3padoTKe
AJITOPUTMHYECKOI0 M MPOrpaMMHOI0 00ecredeHust

CPEICTB M  CHCTEM  aBTOMAaTHM3alud U YHPaBJICHHUSA
npoueccamu

2. Tloka3aTein U KPUTEPHM OLICHWBAHWS KOMIIETEHIUH HA Pa3JIMYHBIX 3TANaX HX
(popMHpoBaHUs, IKAJA OLIEHUBAHMS.

ITokazaTenu oneHKn .
[Inanupyemsle Kpurepuit
pe3yabTaTOB OCBOECHUS Komnereniuu
pe3yibTaThl OLIEHUBaHMS
JCIATUTHHBI
OcBoenue pa3zaena Ne 1 | 3Haer ycnoBus | [IpaBunbubie otBets! | [TK-19
CYLIECTBOBAHUS u | Ha Bompockl Nel-3 k
€IMHCTBEHHOCTHU 3a4yery
peLIeHHUs] HEJIMHEHHBIX
CHCTEM.
YMeer  uCIoONIB30BaTh
W3BECTHBIE METOJIbI JUIs

2 JKHPHBIM WPH(TOM BBIIETEHA TAa YACTh KOMIICTCHIMH, KOTOpas (OPMHpYETCS B XOJE H3ydeHHs JAaHHOM
JUCLHMIUTHHBI (€CIH KOMIIETSHIIMS OCBAUBACTCS MOJTHOCTBIO, TO (PparMeHThI)
% yranm dopMHUPOBAHHS KOMIETEHIMH BhIOHpaercs mo m.2 PIIJ u yueGHOMy ruiaHy (HAadaibHBII — €CIH HeT
MPEECTBYIOMNX IUCIHIUINH, HTOTOBBI — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
thopmupyetcs B xoae npakTuku win I'MIA), npoMeXyTO4YHBIH - Bce IPYTHE.)
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Tloka3zaTenu onieHKH
pE3yIBTATOB OCBOCHUS
IIUCUAIUINHBL

[Inanupyemsle
pe3yJIbTaThl

Kpurepuii
OLIEHUBaHMSI

Kommerenimmn

[MOCTPOEHUS
UHTETPAIbHBIX KPHUBBIX
HEJIUHENHBIX CUCTEM

OcBoenue paznena Ne 2

3HaeT MeToABl aHaln3a
YCTOMYMBOCTH
HEJIUHEHHBIX CUCTEM.
Brnaneer METOJaMH
MOCTPOCHUsS  YHKIIUN
JIanmyHnoBa InIE:
HEJIUHEHHBIX u
JIMHEUHBIX CUCTEM

[IpaBuIBHBIE OTBETHI
Ha Bonpockl Ne4-25

I1K-6

OcBoenue pazzena Ne 3

3HaeT METOJBI u
CpeacTBa aHajan3a
a0COJIFOTHOM
YCTOMYMBOCTH
HEJIUHEHHBIX CUCTEM.
VYMeeT  HCHoIb30BaTh
TEOPETUUYECKUE
pe3yJIbTaThl
HCCIIEIOBAHUS
HEJIMHEWHBIX CHCTEM.
Bnaneer HaBBIKAMH
MIPUMEHEHUSI OCHOBHBIX
KpUTEPHUEB
a0COJIFOTHOM
YCTOMYUBOCTH s
peleHuss KOHKPETHBIX
3amaq

JJIA

[IpaBuIbHBIC OTBETHI
Ha Bonpochl Ne25-33
K 3a4eTy

I1K-6

OcBoenue paznena Ned

3Haer
IIOCTPOEHHUS
MIPUOTIM>KEHHBIX
pELIEHUT HEJIMHENHBIX
YPaBHEHUM.

Bnaneer HaBbIKAMU
MeToaa pasneneHus
JBU)KEHUW B CHUCTEME
JUTSt peneHust
HEJIMHENHBIX CUCTEM

METO/AbI

[IpaBuibHBIE OTBETHI
Ha Bonpochkl Ne34-36
K 3a4eTy

OIIK-4

OcBoenue paznena Ne 5

3HaeT MeTOALI aHaIM3a
MIEPUONYECKUX Hu
KBa3I/IHepI/IO)II/I‘—IeCKI/IX
pelLIeHui

VYMeer  HCIIONB30BaTh
AITrOPUTMBI
YIPABICHUSI XaOCOM B
JTMHAMHYECKHUX
CHCTEMaX.

[IpaBuiibHBIE OTBETHI
Ha Bompoc Ne37 k
3a4eTy

OIIK-4

[Ikana ouenuBanus coorserctByer CTO CIIOI TU(TVY):
€CITU 110 JUCIMILIMHE MPOMEXYTOYHAsl aTTeCTallsl MPOBOAMTCSA B (opme 3auera, TO
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PE3yabTaT OUCHUBAHUS — «3aUTCHO», «HC 3aYTCHO»;

3.

TunoBblie KOHTPOJIbHBIC 3aIaHUA IJIA IPOBECACHUSA HpOMe)I(yTO'{HOﬁ aTTeCTalum.

Bonipocskl 11l OLleHKH 3HAHUH, YMEHUI U HABBIKOB, C(DOPMHPOBAHHBIX y CTY/JAEHTA
10 KOMIIeTeH LU :

1.
2.

Bubl HETMHENHBIX CTATUYECKUX XAPAKTEPUCTHUK.
Jluneapu3anys HEIMHEHHON CUCTEMBI IIPU MOMOIIH pa3niokeHus auddepeHunpyemoi

npaBoii yactu B psaj Teinopa.

03N L W

9.

10
11
12
13
14
15
16

. Bubpanuonnas nuHeapusanusi.

. Cratuctuueckas TuHeapu3arusl.

. "'apmoHMuecKas TMHeapu3aLusl.

. Teopembl 00 YCTOMYHUBOCTH.

. Teopembl 00 aCUMIITOTUYECKOH YCTOHYMBOCTH.

. Teopembl 00 IKCIIOHEHITMAIIBHOW YCTOWYHUBOCTH.

VHBapuaHTHBIE MHOXKECTBA U aTTPAKTOPHL.

. [lonsitue 6udypkanuu.

. budypkanus Buna ckiaaka.

. budypkanus Buga KaMmepToH.

. budypkarus Buna coopka.

. budypxanus Anaponosa-Xomnda.

. Merox rapmoHudeckoro GanaHca.

. OmnpeneneHue mapamMeTpoB aBTOKOJICOAHMW TP  IMOMOIIM  T'apMOHHYECKOM

JIMHCapu3aluu.

17.
18.
19.
20.
21.
22.
23.
24.
25.

26

Onenka o0nacreil yCTOHYMBOCTH METOI0M rapMOHUYECKOH JINHEApU3aLUH.
YacTuyHast yCTOMYMBOCTh HEJIMHEWHON CUCTEMBI.

Y CTOWYUBOCTD 10 YaCTH MIEPEMEHHBIX.

Y CcTONYMBOCTD HEIMHEHHON MOIEH 110 (DYHKITHH.

Y CTONYUBOCTB 1O BBIXOLY.

Bo3smymennoe aeuxenue. IlaccuBHbIE CUCTEMBI.

Y CTONYMBOCTh HEJIMHEWHOU CUCTEMBI I10 BXOAY.

[IpeoOpa3oBanre HEMMHEWHOTO OOBEKTA YIPABIECHUS U KAHOHUYECKUE (POPMBI.
YIpaBiaseMOCTb HEMMHENHBIX CUCTEM.

.OntuManbHble 3a/add, NPUBOASIINE K pENCHHBIM 3aKOHAM PpEryJIupoOBaHUS IS

JUHEHHOTO 00BEKTA.

27
28
29
30

. [locTanoBKa 3aaun TUHEAPU3aALUU OOPATHOMN CBA3BIO.

. IloHsiTHE TPOU3BOAHBIX M CKOOOK JIu.

. [lonsitue muddeomopdusma u npeodpazoBaHue KOOPAUHAT HETUHEHHON CHCTEMBI.

. IloHATHE UHBATIOTUBHOCTH U UHTETPUPYEMOCTHU JJISi CUCTEMBI BEKTOPHBIX (YHKITUH.

Teopema dpobennyca.

31

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

. JIuneapuzaiust 0OpaTHOH CBA3BIO 110 COCTOSTHHIO.
Martpuna ynpasisseMOCTH JUIsl HEJIMHEUHOW CUCTEMBI.
JIuneapuzanusi OOpaTHOM CBSI3BIO MO BBIXOY.
OTHOCHUTENBHBIN MOPSIOK (OTHOCUTENIbHAS CTENIEHB) HETMHEHHOM CHUCTEMBI.
BHemHss 1 BHYTpEHHSS AMHAMUKA HEJIMHEHHON CUCTEMBI.
Hynb-nguHamuka HENMMHEHHON CUCTEMBI.
CuHTE3 anropuTMOB CTAOMIIN3AIIUH U CIICKEHUS.
[Ipumenenue ¢yHkiuit JIsmyHoBa /Uit CHHTE3a CUCTEMBI.
JlocTaTouHbIe YCIOBUS CTAOMIN3UPYEMOCTH CUCTEMBI.
Mertoapl 00paTHOM 3a7a4l TUHAMHUKH.
VYCiioBUSL CKONMBXKEHUS W TOMAJaHus H300pakarollel TOYKM CHCTEMbl Ha

THUIICPIIOBEPXHOCTD.

42

. ypaBHeHI/IH ABUIKCHUS B CKOJIB3AIICM PCIKUMCE.
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43. Pemienue 3ama4yd CTa0WIM3AIMKM JUHEHHOTO CTAIlMOHAPHOTO OOBEKTa B KIIAcce
CHCTEM C IIEPEMEHHOU CTPYKTYpOH.

44. CTpyKTypa U TUIBI AANTUBHBIX CUCTEM YIIPABJICHHUS.

45. AnropuT™bl TapaMeTPUUECKOM aJanTaluy.

46. ANTOPUTMBI CUTHAJILHOM aJanTalliu.

47. CurHajibHO-TIapaMeTpUIeCKasl ajamnTalusl.

48. ANropuTMBI AAANTUBHON UICHTU(UKAIINN.

49. YcnoBust KOPpEKTHOCTH MaTEMaTHYECKOM 3a7ja4ul U MOHATHE JUHAMUYECKOr0 Xaoca.

50. [Tpumepsl XaOTUUECKUX CUCTEM.

51. IloHsiTHE CTPAHHOTO aTTPAKTOPA U (PpaKTAITBHON Pa3MEPHOCTH.

52. Pemenue 3a1a4yn ctabuimsanum xaoca.

K 3adery nomyckaroTcst CTYACHTHI, BBIIOJIHUBIINE BCe POPMBI TEKyIEero KoHTpois. [Ipu
clade 3a4era, CTYACHT I0Iy4aeT JABa BOIPOCa U3 IIEPEYHs, IPUBEICHHOIO BBILLIE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. Meroan4yecKkue MaTepHaJbl Uil ONpeeseHUsl MPoUeayp OLEHUBAHUS 3HAHUIA,
YMeHHI, HaBbIKOB MW (MJIH) ONBITA JeATEJbHOCTH, XaPAKTePU3YKOIIHMX 3TANbI
(¢popMupoBanus KomneTeH M.

[Ipomexxyrounass arTecTauus MO JUCUMUIUIMHE MPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII

CTO CIIoI'TU(TVY) 016-2015. KC YKB/. Ilopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.
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