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Pabouas InporpaMmMa JUCHHUIIINHBL

OcHOBBI TEOPHHU ABTOMATHYECKOI0 YIIPaBJICHUSA

paspaborana B coorBeTcTBuu ¢ DI'OC:

®DenepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTEIbHbIA CTAHAAPT BHICLIETO 00pa30BaHus - OaKajlaBpUaT 10 HAIPaBICHHUIO MOrOTOBKU
27.03.04 YrpapneHue B TEXHUUECKUX crcTeMax (mpuka3 Munoopraayku Poccuu o 31.07.2020 . Ne 871)

COCTaBJICHA HA OCHOBAHUHU y‘IEGHOFO IJ1aHa:

27.03.04 YnpaBieHue B TEXHUUECKUX CHCTEMaxX
HanpasieHrocTs (podmns): HkeHepHs aBTOMaTH3HPOBAHHBIX, HHQOPMAIMOHHBIX H POOOTOTEXHIUECKHX CHCTEM

YTBEPIKJICHHOTO y4eOHO-METOANIECKUM coBeTOM By3a oT 13.06.2024 mpoTtokos Ne 5.

Pa6ouas nporpamma o700peHa Ha 3aceiaHuH Kadeapsr

ABTOMATHKH U KOMIIBIOTEPHBIX CUCTEM

3aB. kadenpoii K.T.H., TOLEHT 3aneBayioB A.B.



1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1|OcHoBHbIE LIEH TPENOAaBAHUS TUCIUTLTUHBL:

1.2]- dbopmuposanue komnereniyu OINK-2 B uactu OITK-2.3: [IpuMeHseT anropuT™MbI ¥ POrpaMMbl HA OCHOBE UCTIOJIb30BaHHS
MaTeMaTHYECKHX METOJIOB ISl [IOCTPOSHHS MOJIeIei CHCTEM aBTOMaTHYECKOTO YIIPaBIICHUS,;

1.3|- dopmuposanne komnerennnyu OITK-3 B wactu OIIK-3.6: Co3naet MaTeMaTHIECKHE MOJICTH 00BEKTOB PO EeCCHOHANEHOM
JEATENbHOCTH U IIPOTEKAOIINX B HUX MIPOLECCOB;

1.4]- popmuposanue komnerenimu OITK-4 B yactu OIIK-4.1: AHanu3upyeT UCXOAHBIC JaHHbBIE [Tl pacyeTa CPeICTB
aBTOMATH3ALUH U YIPABJICHUS;

1.5]- popmuposanne komnerenimu OITK-4 B yactu OIIK-4.2: [Tpou3BOAMT OLIEHKY CTATHYECKUX M TUHAMHYECKUX CBOMCTB
CHCTEM YIpaBJICHUS.

2. MECTO JUCHUIIITUHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0.08

2.1|TpedoBaHus K NMpeaBapUTEJbLHOI MOATOTOBKE 00y4aOIIErocs:

2.1.1|MatemaTHuecKie OCHOBBI TEOPHH CHCTEM

2.1.2|MaTteMaTHYECKHI1 aHAIN3

2.1.3|BBeneHne B MHKCHEPHIO

2.2| JucuMmIMHbBI U PAKTHKH, JJISI KOTOPBIX 0CBOEHHE IAHHON THCHHUILUINHBI (MOIYJIs1) HEOOX0AMMO KaK
npeJuiecTByloIee:

2.2.1| Teopust aBTOMaTH4ECKOI'O yIIPaBICHUS

2.2.2|JIoxanbHble CUCTEMBI YIPaBICHUS

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUATIIAHBI
(MOZYJIST)

OIIK-4.1: AHaJm3npyeT HCXO0AHBbIC TaHHDbIC UIsI pacyeTa CPpeACTB aBTOMATH3allMU U YIIPABJICHUSA

OIIK-4.2: IIpon3BoauT OLIEHKY CTATHYECKUX M IMHAMHYECKHX CBOMCTB CHCTEM YNPaBJICHHUSA

OIIK-2.3: [IpuMeHsieT aIrOPUTMBI U MPOrPAMMbI HA OCHOBE HCIIO0JIL30BAHUSI MATEMATHYECKHX METO0B /JIsl TOCTPOEHUsI
MojieJieii cucTeM aBTOMAaTHY€CKOr0 YIPaBJIeHUs

OIIK-3.6: Co3naeT MaTeMaTH4YeCKHe MO/IeJIM 00beKTOB NPO(ecCHOHAIBHOI JeATeJbHOCTH M NPOTEKAIOIMX B HUX MPOLECCOB

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYaroLMiics 10/KeH

3.1|3naTh:

3.1.1|- OCHOBHEBIE IOHATHUS K MNPUHOUIBI TCOPHUU MOACIIUPOBAHUA CUCTEM aBTOMATHUYECKOI'O YIIPABJICHUA U Knaccmbm{aumo
CHUCTEM aBTOMAaTHYCCKOI'O YIIPaBJICHUS,

3.1.2|- MCTOABI MAaTEMATUICCKOT0 MOJACIUPOBAHNSA U NPUHIUIIBI [TIOCTPOCHUS MAaTEMAaTUYCCKUX MO[[CJ'[GFI CUCTEM
ABTOMATHYCCKOI'O YIIPaBJICHUSA;

3.1.3]- AJITOPUTMBI U IpOrpaMMHBIC CPEACTBA, U CITOCOOBI UX HNPUMCHECHUS IIPpU pCHICHUHN 3aJa4 MaTEMaTUYECKOIO
MOJCINPOBaHU IIPOLIECCOB U 00BEKTOB CHCTEM aBTOMATHYECKOTO YHpaBJICHUA;

3.1.4]- coBpeMeHHBIE TOXO0/IbI K COOPY M aHAIIM3Y MCXOIHBIX JAHHBIX JIJIs pacyeTa U POCKTUPOBAHHS CHCTEM aBTOMATHYECKOTO
YIpaBJICHUsL.

3.2|Ymertn:

3.2.1|- ocyIiiecTBISATh aHAIM3 MTPEIMETHON 00JIaCTH, 0OBEKTOB aBTOMATHYECKOTO YIIPABIICHHS, CO3/[aBaTh MATEMAaTHIECKYIO
MOJIEJIb;

3.2.2|- npUMEHSTh aNrOpUTMbI U IPOTPaMMbI Ha OCHOBE UCTIOJIb30BaHUS MaTEMAaTHUECKUX METOOB JUIsl TIOCTPOCHHS MOJEIIEH
CHCTEM aBTOMATHYECKOTO yIpaBICHHS;

3.2.3|- npoBOAMTE MCCIIEAOBAHHS U BHIYHUCINTEIbHBIE SKCICPUMEHTBI, aHAIM3UPOBATh U HHTEPIIPETHPOBATH MOJIyYCHHBIC
pe3yibTaThl ¢ UCIoNb30BanueM cpeas MatLab;

3.2.4]- AHAJIM3UPOBATH HCXOAHYIO JOKYMEHTALINIO. HpOﬁKTI/IpOBaTI) CHUCTEMBI aBTOMATHYCCKOI'O YIIPpABJICHUS.

4. CTPYKTYPA U COJIEP’KAHME JUCIUAIIMHBI (MOLY.JIsT)

Kon HaumenoBanue pasienoB u TeM /Buag |Cemectp /| YacoB |Kommerten-| Jlutepatypa [Ipumeyanue
| sanaTua 3apgaTusa/ Kvpce 107044

Pa3nen 1. MeToabl MaTeMaTHYECKOTO
moaeaupoBanusi CAY.




11 OCHOBHBIE TIOHATHS aBTOMAaTHKH. 4 OIIK-2.3 J1.1J11.2
Knaccudpuxanus CAY. /Jlex/ OIIK-3.6 |JI1.3]J12.1 J12.2
OIIK-4.1 J12.3J13.1
OIIK-4.2 3133
1.2 MeToapl MATEMATHYECKOT'O 4 OIIK-2.3 JI1.1J11.2
monenupoBanus CAY. Tunoseie OIIK-3.6 |JI1.3J12.1 J12.2
JMHAMUYECKUE 3BEHbS JIMHEHHBIX CUCTEM OIIK-4.1 JI2.3J13.1
/JTex/ OIIK-4.2 3132
13 3amnuck nepefaTouHbx QyHkuuit CAY. 4 OIIK-2.3 J1.1J11.2
Mp/ OIIK-3.6 |JI1.3J12.1 JI2.2
OIIK-4.1 J12.3713.1
OIIK-4.2 3132
1.4 Jla6opatopHas pabora 1. 4 OIIK-2.3 J1.1J11.2
MoenupoBaHue CUCTEM OIIK-3.6 |JI1.3J12.1 J12.2
aBTOMATHYECKOrO YIPaBIICHUS C OIIK-4.1 J12.3]13.1
TOMOTIIBI0 OubIHoTekn control system OIIK-4.2 21 32
toolbox (MatLab) /JTa6/
15 JlabopaTopHast pabota 2. BpemeHHble 1 4 OIlK-2.3 JI1.1J11.2
yacToTHbIC Xapaktepuctuk CAY. /J1a6/ OIIK-3.6 |JI1.3J12.1 J12.2
OIIK-4.1 J12.3713.1
OIIK-4.2 3132
1.6 CamonoaroroBka. Pabora ¢ 12 OIIK-2.3 J1.1J11.2
nH(OPMALOHHBIMH PECYPCaMHU U OIIK-3.6 |JI1.3J12.1 JI2.2
JIUTEPaTypOH, I IOATOTOBKH K OIlK-4.1 JI2.3713.1
MIPAaKTUYECKOMY 3aHATHUIO U BBIIIOJHEHUIO OIIK-4.2 213233
nabopatopHoii paboTsl. /Cp/
Paznea 2. YeroiiuuBocts CAY
2.1 [Tonstue ycroiunBoctu. KopHeBoii MeTon 8 OIlK-2.3 JI.1J11.2
ycTolunBOCTU. ANreOpandeckuit OIIK-3.6 |JI1.3J12.1 JI2.2
KpuTepuit ycrotunBoctu ['ypBuma. OIlK-4.1 |Ji12.3J13.1 JI3.2
YacrorHsle kputepuu Haiiksucra, OIIK-4.2 01092
MuxaitnoBa. 3amnackl ycroiauBocTH. /JIex/
2.2 Kopuesoii MeTo1 OLIEHKH yCTOWYMBOCTH. 6 OIIK-2.3 JI1.1J11.2
Kpurepun ycroitunsoctu. /TIp/ OIIK-3.6 |JI1.3J12.1 J12.2
OIIK-4.1 |JI2.3]J13.1 J13.2
OIIK-4.2 3132
2.3 JlabopaTophas pabota 3. JluHaMuuecKue 4 OIlK-2.3 JI.1J11.2
3BeHbs IIEPBOTO nopszxa /J1ab/ OIIK-3.6 |JI1.3J12.1 JI2.2
OIIK-4.1 |JI2.3J13.1 JI3.2
OIIK-4.2 3192
2.4 JlabopaTopHas paOora 4. Jlunamuueckue 6 OIIK-2.3 JI1.1JI11.2
3BEHbsI BTOPOTO nopsika /J1ad/ OIIK-3.6 |JI1.3J12.1 JI2.2
OIIK-4.1 |JI2.3J13.1 JI3.2
OIIK-4.2 3122
2.5 Camomnoaroroska. Pabora ¢ 12 OIIK-2.3 JI1.1J11.2
nH(OPMALMOHHBIMH PECYpCaMHu U OIIK-3.6 |JI1.3J12.1 JI2.2
JIUTEPATypPOH, AJIs IOATOTOBKH K OIlK-4.1 |JI2.3J13.1JI3.2
MIPAKTUYECKOMY 3aHATHUIO U BBIIOJIHEHUIO OIIK-4.2 01092
nabopatopHoi pabotsl. /Cp/
Pa3nen 3. MaTeMaTHYeCcKoOe
MoJeJupoBaHue TMCKpeTHbIX CAY
31 MaremaTtudeckoe moaenupoanue JCAY. 8 OIIK-2.3 J1.1J11.2
VYcroitunBocts JJCAY /Jlex/ OIIK-3.6 |JI1.3J12.1 JI2.2
OIIK-4.1 |JI2.3J13.1 J13.3
OIIK-4.2 3132
3.2 MaTeMaTHYECKOe MOICTMPOBAHHE 4 OIlK-2.3 JI.1J11.2
JACAY KopHeBoii MeTo]1 OLIEHKH OIIK-3.6 |JI1.3J12.1 JI2.2
ycroitunBoctu JICAY. /TIp/ OIIK-4.1 |JI2.3J13.1 JI3.3
OIIK-4.2 3122




3.3 JlaGopaTopHast pabota 5. CuHTE3 cucTeM 10 OIlK-2.3 JI.1J11.2
yIIpaBjieHus ¢ 00paTHOH cBsA3bl0 /J1ab/ OIIK-3.6 |JI1.3]J12.1 J12.2
OIIK-4.1 |JI2.3J13.1 JI3.3
OIIK-4.2 2132
3.4 Camomnoaroroska. Pabora ¢ 8 OIIK-2.3 JI1.1J11.2
MHPOPMAITMOHHBIMH pecypcaMu 1 OIIK-3.6 |JI1.3J12.1 J12.2
JIUTEPATypoil, A1 HOATOTOBKH K OIIK-4.1 |JI2.3JI13.1 JI3.3
MIPAKTUYECKOMY 3aHSATHIO M BHITIOJHCHUIO OIlK-4.2 2192
nabopaTopHoit paboTsl. /Cp/
Pa3gean 4. Iloka3aresn kayecrBa CAY
4.1 [psiMble IOKa3aTeNIN KaueCTBa. 8 OIlK-2.3 JI.1J11.2
YacToTHBIE, KOPHEBBIE, HHTETPAJIbHBIE OIIK-3.6 |JI1.3]J12.1 J12.2
mokasatenu kadecTna. /JIex/ OIIK-4.1 J12.3J13.1
OIIK-4.2 3132
4.2 Ornenka nokasareneit kauecrsa CAY. 2 OIIK-2.3 JI1.1J11.2 KOHTpOJIbHAs paboTa
Mp/ OIIK-3.6 J1.3J12.1
OIIK-4.1 J12.2J13.1
OIIK-4.2 3132
4.3 JlabopaTopnast pabora 6. MccienoBanue 4 OIlK-2.3 JI1.1J11.2
TOYHOCTH B YCTAHOBHUBILEMCS PEIKHME. OIIK-3.6 |JI1.3J12.1 J12.2
/J1ab/ OIIK-4.1 J12.3713.1
OIIK-4.2 3132
44 Camonoaroroska. Pabota ¢ 5 OIIK-2.3 J1.1J11.2
MHPOPMAITMOHHBIMH peCypcaMu U OIIK-3.6 |JI1.3J12.1 J12.2
JIUTEPaTypoil, A1l HOATOTOBKH K OIIK-4.1 J12.3]13.1
MIPAKTUYECKOMY 3aHSATHIO M BHITIOJHCHUIO OIlK-4.2 2192
nabopatopHoii padotsl. /Cp/
Pazgen S. Dx3amen
5.1 Dk3ameH /Ox3aMeH/ 27 OIIK-2.3 JI1.1J11.2
OIIK-3.6 |JI1.3J12.1 J12.2
OIIK-4.1 |JI2.3J13.1 JI3.2
OIIK-4.2 J3.3
3132

5. OHEHOYHBIE CPEJICTBA

5.1. OneHouyHble MaTePHAJIbI /I TEKYIIEro KOHTPOJISI U NPOMEKYTOYHOMH aTTecTaluu

HpCIlCTaBJ'ICHI)I OTACJIbHBIM JOKYMEHTOM

5.2. OlIeHO'-leIe MaTepuaJIbl 1JIl JHATHOCTHYECKOI0 TECTUPOBAHUA

HpeJlCTaBJ'ICHBI OTACJIBbHBIM JOKYMEHTOM

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOLY JIA)

6.1. Pexomenayemas qurepatypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpI:I, COCTaBUTCIIN

HsnarensctBo, rog | Komuu-so

IlepBo3BaHCKHmii A. A.

Kypc Teopun aBTOMaTH4YECKOTO yIIpaBieHUS

Canxkr-IlerepOypr: 1
Jlans, 2022,
ANIEKTPOHHBIN pecypc

JI1.2 |Ies3nep JI. O. Teopus cucTeM ynpasieHHsA Cankr-IletepOypr: 1
Jlannb, 2022,
3JIEKTPOHHBIHN pecypc

JI1.3 |Kum O. IT. Teopust aBToMaTH4ecKOro ynpasieHus. JIuneilnsle cucremsl:  |[Mocksa: FOpaiir, 1

y4eOHHK U IIPAKTHKYM IJIs By30B

pecypc

2023, 3NeKTpOHHBIN

6.1.2. JlonoiHuTeIbHAS IUTEPATYpPa




ABTOPBI, COCTaBUTEIHN 3arnaBue HzparenscTBo, rog | Komuu-Bo
JI2.1 |becekepckuii B. A., Teopus cucTeM aBTOMaTH4ECKOTO YIIPaBJIEHHS CII6.: IIpodeccus, 18
IMTonos E. IT. 2004
J12.2 |Jle6enes 10. M., Teopus aBTOMAaTHYECKOTO YIPABICHUS Mocksa: TYCVYU, 1
Konosanos b. 1. 2010, >1eKTpOHHBIIT
pecype
JI2.3 |Kum H. I1., ImutpueBa |Teopus aBTomaTmueckoro ynpasieHus. Jluneitnoie cucremsr.  |Mocksa: Opaiir, 1
H. 1. 3aga4yHuk: yueOHOe ocobue i By30B 2023, >1eKTpOHHBIIT
pecype
6.1.3. MeTtonnueckue pa3pabdoTku
ABTOpBI, COCTaBUTEIIH 3armasue W3narensctBo, rox | Komma-Bo
JI3.1 |3ameBanoga JI. 1O, MoenupoBaHre TEXHHIECKHX cucTeM B cpene Matlab: Cypryr: 51
Haszapos E. B., [TonoBa [meroauueckoe nmocobue W3naTenbckuii HeHTp
A. ., Tapakanos /I. B. Cypl'V, 2014
JI3.2 |3omnorapesa H. C., [layk |YcToiumBOCTS CHICTEM aBTOMAaTHYECKOTO yIpaBiIeHUs: yaeOHo- |CypryT: 80
E. H., TapaxanoB [I. B. |meromuueckoe nocobue Wznarensckuii LeHTp
Cypl'VY, 2017
JI3.3 |KacesnoBa H. B., [Tayk |/{uckperrbie CAY: yueOHO-METOIUUECKOE TTOCOOHE Cypryr: 1
E. H., Tapakanos /. B. Wznarensckuii neHTp
Cypl'VY, 2011,
3JIEKTPOHHBIN pecypc
6.2. [Tepeyenb pecypcoB HHPOPMAMOHHO-TeJIEeKOMMYHHKAaMOHHO ceTn "UHTepHeT"
31 |ba3a u I'eneparop ObpasosatensHbIx Pecypcos http://bigor.bomstu.ru/

92

O06pa3oBaTenbHBIN MaTEMaTHUECKHI cailT WWW.exponenta.ru/

93

CpezicTBa U CHCTEMbI KOMIIBIOTEPHOM aBTOMaTH3armu http://www.asutp.ru

6.3.1 Ilepeyenb MpOrpaMMHOro odecrevdeHust

6.3.1.1{IIporpammuoe obecneuenue Matlab

6.3.1.2|Onepanmonnsie cuctemsr Microsoft, maker mpukmanusix mporpamm Microsoft Office

6.3.2 Tlepeyenb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|http://www.garant.ru MadopmanronHo-nipaBoBo#t moprain ['apant.py

6.3.2.2|http://www.consultant.ru CripaBouno-tipaBoBast cucrema KoHCYIbTaHT TIIIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUIIJINHBI (MOJY JIST)

7.1|y4ebHas ayauTopust JUisi IPOBEJCHUS 3aHATHH JICKIIMOHHOTO THUIIA, 3aHATHI CEMHUHAPCKOTO TUNA (JTAOOpaTOPHBIX 3aHATHI),

TPYNIOBBIX H MHAUBUAYAJIbHBIX KOHCYIBTALUI, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAllMH OCHAIEHA: KOMILIEKT
CHeMAIN3UPOBaHHON yueOHOW Mebenn, MapKepHas (MeIoBasi) A0CKa, KOMILIEKT MEPEHOCHOTO MYJIbTUMEIHIHOTO
000pyIOBaHHUS - KOMIBIOTEP, MPOEKTOP, MPOSKIMOHHBIN SKpaH, KOMITBIOTEPHI C BO3MOKHOCTBIO BEIX0/1a B IHTEpHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaLMOHHO-00pa3oBaTenbHylo cpeny. ObecnedeH 1ocTym K ceTu MIHTepHeT u B
3JIEKTPOHHYIO HH()OPMAIMOHHYIO Cpely OpraHu3aluy.




