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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenp mpenojaBaHus AUCIHUIUIMHBI COCTOUT B OOYYEHUU CTYACHTOB
TEOPETHYECKUM OCHOBAaM IIOCTPOCHHUS CHUCTEM AaBTOMATHUYECKOTO  yIpPaBICHUS
(CAY) u peamm3yromuM WX METOAAM aHaIu3a M pacdyeTa, HEOOXOIUMBIMHU MpPU
CO3/IaHUU, HWCCJENIOBAaHUM W OJKCIUTyaTalldd CHUCTEM M CPEACTB aBTOMAarH3aluu |
yIpPaBICHUSL.

3HaHWE TEOPETUYECKHX OCHOB M TMOJNyYE€HHUE TMPAKTUYECKUX HABBIKOB B
o0JacTH WCCNENOBaHUs ¥ pa3padOTKH CHCTEM aBTOMATHYECKOTO  YIPaBICHHUS
SBIIIOTCS BOXHOW COCTaBIISIIONICH MpodeCcCHOHATHHONW MOATOTOBKM 0OakalaBpoB B
00JIaCTH aBTOMAaTU3allMU U YIIPABICHHUS.

W3ydyenne  naHHOW  JAMCUMIUIMHBI ~ HAaOmpaBiIeHO  Ha  (opMuUpOBaHHE
oOuienpoecCuOHATbHOM ~ WHKEHEPHOM  KYJbTYPhlL, IO3BOJISIIOIICH  IPUMEHSThH
NOJIyYeHHbIC 3HaHUS U YMEHHsI BO BCEX BHUJAX NMPO(PECCHOHATBHON NEATENbHOCTH, B
TOM YHCIIe, HAyYHO-UCCIIEA0BATEIHCKON U IPOEKTHO-KOHCTPYKTOPCKOM.

1.2 3apauu u3yyeHus JUCUMIIMHBI

3agayaMyd M3Yy4E€HMsI JUCLUUILUIMHBI SBISETCS OCBOEHHE 0a30BBIX MPHUHIIMIIOB
MOCTPOCHUSI CUCTEM YIpaBlieHUs, (OpM TMPEACTABICHHUS U MNpeoOpa3soBaHUS UX
MO/IEJIeld, METO/IOB aHATU3a U CUHTE3A.

*3HAHUS:

-IPUHIUIIBI  TIOCTPOCHUS H  KJiaccU(UKalMsig CHCTEM aBTOMAaTHYECKOTO
YIPaBJICHUS, UX OCOOCHHOCTH U 00J1aCTH IPUMCHCHHS,

-OCHOBHBIEC TIOJIOKEHHUSI TEOPUU  YIPABICHUS, TMPUHUUIBI MW  METOJbI
MIOCTPOCHUSI MOJENIE CHUCTEM YIPaBIEHHUS, METOAbl pacyeTa HENpPEpPbIBHBIX MU
JUCKPETHBIX JIMHEMHBIX M HEJIUMHEHWHBIX CUCTEM MpPU JIETEPMUHHUPOBAHHBIX
BO3JICHCTBUSX;

*YMEHHUS:

-IPUMEHATh OCHOBHBIEC BUJIBI MOJEJEH, METOAbl aHAIN3a W CUHTE3a, a TaKKe
COBPEMEHHBIE  MPOrPAMMHO-UHCTPYMEHTAIBHBIE  CPEACTBA  INPU  CO3JAHUH,
WCCIIEIOBAHUM U HKCIUTYaTallii CUCTEM U CPEJICTB aBTOMATU3ALUK U YIIPABIICHUS;

-UMEeTh TpeJCTaBlieHne 00 00JacTsIX MPUMEHEHHs, O COBPEMEHHBIX METO/ax
WCCIIEIOBAHNS Y TEHICHUUAX PA3BUTHUS TEOPUH YIIPABIICHHUS.

*HABBIKU:

-ONBIT ONUCaHHUS OOBEKTOB JUIS BHEJIPEHUS CHUCTEM aBTOMAaTHYECKOTO
YIIPaBJIEHUS;

-OMBIT Ppa3palOTKU MPOEKTa CUCTEM aBTOMAaTUYECKOTo  YIpPaBJICHUS C
WCMOJIb30BAHUEM COBPEMEHHBIX MPOTPAMMHO-UHCTPYMEHTAIBHBIE CPEACTB aHATU3A
MIPOEKTUPOBAHMUSL.

-CIIOCOOHOCTh HUCIOJIB30BaTh COBpPEMEHHBbIE HH(MOPMAIIMOHHBIE TEXHOJIOTHUH,
TEXHUKY, MIPU PEIICHUH 33/1a4 MPO(HECCUOHATBHOM AESITEIHHOCTH;

-CIIOCOOHOCTh  y4acTBOBaTh B pa3pabOTKe TEXHUYECKON JOKYMEHTAluH,
CBSI3aHHOM ¢ MTPO(eCcCHOHATLHOM 1eITeTbHOCTHIO.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE

(Mo1yJ110), COOTHECEHHBIX
o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IJIAHUPYEMBIMHA pe3yjJabTarTaMu O0CBOCHUSA

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

OIIK-1: roTOBHOCTHIO IPUMEHST

b ME€TOJAbI MATEMATHKHU, (l)I/I3I/IKI/I, XUMHUH,

CHCTEMHOI0 AaHAJIN3a, TEOPUH YIIPABJIEHHs, TEOPUHU 3HAHUI, TEOPUHN U TEXHOJIOTHH

MMporpaMmMHupoOBaHHusl, 4 TAKKEC M€
COIMAJIBHBIX HAYK

TOA0OB T'YMAHUTAPHBIX, IKOHOMHYECCKUX U

OIIK-1: TOTOBHOCTBIO
HpI/IMeH}ITB METOAbI
MaTeMaTukH, GU3NKU, XUMHH,
CHUCTEMHOT'0 aHAIN3a, TEOPUU
yIpaBJIeHUs, TCOPUU 3HAHUH,
TGOpI/II/I 1 TCXHOJIOTUN
MIPOTPaMMHUPOBAHUS, a TAKIKE
METOHOB I'YMaHUTAPHBEIX,
SKOHOMMYECKUX U COLIMAIbHBIX
HayK

3HaTh METO/Ibl MaTeMaTuku, (PU3UKH, XUMUH,
CHUCTEMHOT'0 aHa/IN3a, TEOPUHU YIPABICHUS, TEOPUU
3HAHUM, TEOPUU U TEXHOJOTUU TPOTrPaMMHUPOBAHNUS, a
TaKXe METOJI0B T'yMaHUTapHBIX, YJKOHOMUYECKUX U
COLIMATIbHBIX HAayK

YMETh MPUMEHSITh METObl MAaTEMAaTUKH, (DU3HKH,
XUMUHU, CACTEMHOTO aHAIN3a, TEOPUN YIIPABIECHUS,
TEOPUH 3HAHUM, TEOPUH U TEXHOJIOTUU
MIPOrpaMMHUPOBAHMSI, a TAKIKE METOJOB I'YMaHUTaPHBIX,
SKOHOMUYECKUX U COLIMATBHBIX HAYK

BJIA/IETh HABBIKAMU IIPUMEHEHUS METO/I0B MATEMATHKH,
(U3HUKYM, XUMUH, CHCTEMHOTO aHAIIN3a, TEOPUU
YIPaBIEHUs, TCOPUN 3HAHUN, TCOPUU U TEXHOJIOTUN
MPOrpaMMUPOBAHMSI, & TAKIKE METOJOB T'YMaHUTAPHBIX,
9KOHOMHUYECKHUX U COIMATBHBIX HAYK

IIK-1: cnoco0HOCTHI0 NPUHUMATH HAYYHO-000CHOBAHHbIE PellleHUsI HA OCHOBE

MaTeMaTHKH, QU3NKH, XUMUH, HHPOPMATHKH, IKOJTOTMH, METOXOB CHCTEMHOI0
aHA/IM3a M TEOPUH YIPaBJIeHHUs, TEOPUM 3HAHUIA, OCYIIECTBJISATH MOCTAHOBKY H
BBINOJIHATH IKCIIEPUMEHTHI M0 NPOBEPKe UX KOPPEKTHOCTH U 3¢ PeKTUBHOCTH

ITK-1: ctocoOHOCTBIO
PUHUMATH HayqHO-
000CHOBaHHBIC PEIICHHS Ha
OCHOBE MareMaruky, (pu3mKw,
XUMUHU, UHOOPMATHKH,
9KOJIOTHH, METOJIOB CHCTEMHOI'O
aHaIM3a U TCOPHUH YIIPABJICHHSI,
TEOPHUH 3HAHWU, OCYILECTBIIATh
MTOCTAaHOBKY U BBITIOJIHATH
OKCIIEPUMEHTHI 110 TIPOBEPKE MX
KOPPEKTHOCTH 1

3¢ (HEeKTUBHOCTH

3HaTh METOJIbl MAaTEMaTUKH, (PU3HKH, XUMHUH,
WH(OPMATHKH, SKOJIOTHH, CACTEMHOTO aHATTN3a, TCOPUHU
yIpaBJICHUs, TCOPUH 3HAHUH, HEOOXOIUMBIE TSI
MPUHSITHSI HAYYHO-000CHOBAHHBIX PEIICHUN
MPUHUMATh HAyYHO-00OCHOBAHHBIC PEIICHUS HA OCHOBE
MareMaThKu, PU3UKU, XUMUU, THPOPMATUKH, FKOJIOTHH,
METOJIOB CHCTEMHOTO aHaIM3a U TCOPHH YIIPABICHHUS,
TEOPUH 3HAHUM, OCYIIECTBISATH IIOCTAHOBKY H
BBIMOJHATH SKCIIEPUMEHTHI TI0 TTPOBEPKE UX
KOPPEKTHCTH 1 3P (HEKTUBHOCTH

BJIJICTh METOIaMH MAaTeMaTUKHU, (PU3NKH, XUMHH,
WH(OPMATHKY, SKOJIOTHH, CACTEMHOTO aHATTN3a, TCOPUU
yIPaBJICHUsS, TCOPUH 3HAHUH, HEOOXOIUMBIMH IS
MPUHSITHS] HAYYHO-000CHOBAaHHBIX PEIICHUN

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI

SI3BIK peanu3anuu IUCUU

IJIMHBL: Pycckuid.

JucnurnnuHa (Moayib) peanusyercs ¢ npumeHenuem D0 u IOT

URL-anpec u Ha3BaHHWE SJEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=217.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomesxyTounas arrecrauusa |1 (36)
(3auér)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA
3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. ABTOMaTHYeCKHE CHCTEMBbI U 321241 TEOPHH ABTOMATHYECKOI0 YIIPaBJICHUS
1. ABTOMarn4ecKkue CUCTEMBI U 33[1a4l TEOPUU )
ABTOMAarU4eCcKOro yrnpaBJICHUS
2. Maremaruyeckre MOJIEIN CUCTEM aBTOMAaru4ecKoro )
yIpaBieHUs
3. Ilpumenenue CAIIP npu ncciaenoBaHuu CUCTEM ’
ABTOMAaTU4eCcKOro yrnpaBJIeHUs
4. 4
2. MaremaTH4yecKoe ONUCAHNE HeNPePbIBHbIX JIHHEHHBIX CHCTEM MPH AeTePMUHUPOBAHHBIX BO3/1eliCTBHAX
1. Maremarnueckoe OMMCaHUE HENPEPBIBHBIX JIMHEHHBIX 6
CUCTEM IIpH 1€TEPMUHUPOBAHHBIX BO3IEHCTBUAX
2. IlooneparopHas cTpyKTypHas cxeMa. BekTtopHo- )
MaTpu4Has opma MpecTaBIeHus] 00BbEKTa yIpaBlIeHUs
3. Bpemennsie xapaktepuctuku CAY 4
4. YacroTHble xapakrepuctuku CAY 4




5.

14

3. YcToiluMBOCTh HeNpPepPbIBHBIX cTalMOHAPHBIX CAY

1. YCcTOMYMBOCTh HEMPEPBIBHBIX CTalMOHApHBIX CAY

2. YCTOMYMBOCTb JTUHEHHBIX HENPEepbIBHBIX CAY

10

3.

14

4. OueHka Ka4yecTBA HeNPEPbIBHBIX CTAIMOHAPHBIX CHCTEM YIIPaBJIeHHUS

1. Onenka kadyecTBa HEMPEPBIBHBIX CTALMOHAPHBIX CUCTEM
yIIpaBIICHUs

4

2. OueHka KayecTBa PeryJIMpOBaHUs B IEPEXOIHBIX
pexuMax

10

3.

12

5. I/IMHyJILCHI)Ie M HeJIMHEHHbIE CHCTEMbI ABTOMATHYECKOI0 YHpaBJICHUA

1. UMnynbCHBIE ¥ HEJIMHEWHBIE CUCTEMBI aBTOMATHYECKOTO
yIpaBJICHUS

2

2.

HCCHCI{OB&HI/IC HMITYJIbCHBIX U HEJIUHEHUHBIX CHCTEM
ABTOMAaTU4YCCKOro yrpaBJICHUA

3.

10

Bcero

18

36

54




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

[Toxxapkosa 1. H., Uybaps A. B. Teopus aBToMaTnuecKkoro ynpasieHus: Jial.
MpakTUKYyM [yt cTyeHToB creil. 220201.65 «YnpasneHnue u nuHGOpMaruka B
TEeXHUYSCKHX cucTtemax», 220301.65 « ABTomMaru3aus TEXHOJIOTHYSCKUX
IIPOLIECCOB U MPOU3BOACTB (110 oTpacisam)», 220100.62 «CructeMHbIi aHamu3
u ynpasnenue» |(Kpacnospck: COY).

[Toxxapkosa U. H., Uy6aps A. B. Teopus aBToOMarn4eckoro yrnpaBieHuUs:
y4e0. MeTo. mocobue it Kypc. paboThI [ ctyaeHToB crerl. 220201.65
«YnpasieHue u nHpopMaTuka B TEXHUYECKUX cucTeMax», 220301.65
«ABTOMAaTH3aLMSI TEXHOJIOTUYECKUX MPOLIECCOB U ITPOU3BOJICTB (110
otpacisaiM)», 220100.62 «Cuctemuslii ananu3 1 ynpasiaeHue» |(KpacHosipek:
CoYy).

[TepBo3Banckmit A. A. Kypc Teopun aBTOMarnyeckoro ynpapieHHs: yaeOHOe
nocobue(Cankt-IleTepOypr: Jlans).

becekepckuii B. A., ITonos E. I1. Teopust cuctem aBToMarn4eckoro
ympasnenusi(Cankr-IlerepOypr: [Ipodeccus).

Kum /1. I1. Teopus aBTomarnueckoro ynpasneHus: T. 2. MHOromepHsIe,
HEJIMHEWHbIE, ONTUMAIbHBIE U aIaNTUBHBIE CUCTEMBbI: YUYEOHUK 15
ctyaeHToB By30B(Mocksa: DUSMATIJINT).

Kuwm /1. I1. Teopus aBromarnyeckoro ynpasieHus: T. 1. JInHeliHble cucTEMBI:
yueOHUK 1 cTyaeHToB By30B(MockBa: DUSMATIINT).

KouetkoB B.I1. OcHOBBI TeOpHH ynpaBieHus: yaeOHOe mocoOue.; JOMyIEeHO
YMO no obpazoBanuto B oosactu sHepretuku(Poctos v//l: deHukc).
[Mummvapes B.FO. OcHOBBI aBTOMarn4ecKoro yrpaBieHUs: yueOHoe
nocobue.; pekomeHaoBaHo YMO 1o oOpa3oBaHuiO B 00J1aCTH
MarmuHoCcTpoeHUsA(M.: AkaneMusi).

4.2 JIM1eH3UOHHOEe U CBOOOXHO PacHpOCTpaHsieMoe MPOrpaMMHOe

o0ecreyeHne, B TOM YHCJIe 0T€YeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
odecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHMIEH3UI0, a TAKKe CBODOTHO
DACNDOCTDaHsIEMOe MIDOrDAMMHOe ofecredeHne):

1.

[TporpammHBIil KOMIUIEKC “MoOAETMPOBAaHUE B TEXHUYECKHUX
ycrpoiictBax” (“MBTVY”)

Cucrema xommnbrotepHoi maremaruku MathCAD
Adobe Acrobat Reader
Microsoft Office (MS Word, MS Excel, MS PowerPoint)

4.3 NUuTepHeT-pecypchbl, BKJIAWYAA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMaAIMOHHBIE CIIPABOYHbIE CUCTEMBbI:

Odunmaneuerii web-caiit COY. — Pexxum gocryna: http://www.sfu-kras.ru

Cucrema anexktpoHHoro o0yuenus COY. — Pexxum gocryna: http://e.sfu-
kras.ru



3.  DnektpoHHas bmbimoreuHas cuctema COVY .- Pexxum gocrymna: http://bik.sfu-
kras.ru

4. DNeKTpOHHO-O0MbMMoTeyHast cuctema « HarmonansHbI# 11udpoBoit pecypce
«PyxonT». — Pesxxum gocryma: http://rucont.ru

5. DinektpoHHas OMOIMOTEUHAs cHCTeMa U3areinbcTBa «Jlanby. — Pesxxum
noctyma: http://e.lanbook.com

6.  DnexrtponHas Oubnuoreunas cuctema «Mudpa-M». — Pesxxum gocryna:
http://www.znanium.com

S ®oHpa OLEHOYHBIX CPEACTB

OHGHO‘IHBIG CpE€ACTBA HAXOOATCA B IIPUIOKCHHUHU K pa60‘II/IM IIporpaMmmam
JUCHHUILIINH.

6 MarepuajJbHO-TeXHMYECKas 0a3a, HeoOXoaMMasi 1JIfl OCYIEeCTBJICHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIJINHE (MOLYJII0)

Jliist ocytecTBIeHUST 00pa30BaTeIbHOTO MPOoIiecca MO TUCITUTUTMHE UCTIONIb3YHOTCS
crienuaibHbie noMenieHus u3 ayautopaoro pouga MUKUT COY, npencrapmistomine
co00i1 yueOHbIe ayAUTOPHUH JJIsl TPOBEACHUS 3aHSATHI JIEKLIHOHHOTO U
CEMHUHAPCKOT0 TUIOB, TPYNIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTALUNA, TEKYILETO
KOHTPOJISI U POMEKYTOUHOMN arTecTallii, a TAKXKE MOMEILECHUS JIJIs1
CaMOCTOSTENbHON paboThl. CrieruaTbHbIE TOMEIIEHUS TOJKHBI OBITh
YKOMIUIEKTOBaHbI BBIYUCIUTEILHON TEXHUKOM C YCTaHOBJICHHBIM Ha0OpOM
HE00X0IMMOTO MPOTPAMMHOTO O0ECTIEYEHHSI U BOBMOKHOCTBIO BBIX0/1A B
nokanbHy10 ceTh CDY u ceth «HTEpHET». JICKIIMOHHBIE 3aHATUS TOJKHBI
MPOBOAUTHCS B CHELHATBHBIX MOMELIEHUSIX, 000PYI0OBaHHBIX CUCTEMaMHU
MPsIMOI/00paTHOM MPOEKINH JIJIsl TOBEIeHUsT yueOHOM nHpopmaruu 60IbIIoN
ayauropun. [Tomernenus 1s caMOCTOSITENbHON paboThl 00YJarOIIUXCS JIOJKHBI
OBITH OCHAIIICHBI BHIYUCIUTEIHHON TEXHUKON C BO3MOKHOCTHIO MOAKIIOUCHUS K
nokanbHOU cetn COY u cetn «HTEpHET» M 0OECIIeUeHHEM JIOCTyTIa B
AIIEKTPOHHYIO MHPOPMAITMOHHO-00pazoBarenbHyto cpeny COVY.
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