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2.3.3. ABTOMaTtu3aums 1 ynpasneHue TeXHONOrMYeCcKuMmn npoueccamu un

npon3BoacTBamu
YpoBeHb 06pa3oBaHus:  acnupaHTypa
dopma 0byyeHus: Oo4yHas

MnaH y4ye6GHoro npouecca

KoHTakTHast pabota ]
CemecTp oByuaroLmxcs Cam. | KowTpor, Tpynoé dopma
(kypc anst 3A0) MpakT. | Pabota vac. MKOCTB, | NPOMEXYTOHUHON
JNekunn ) 3ET atTecTtayum
3aHATUS
6 o = 0 s 30 > Ok3aMeH
Pra 32 16 96 36 5
Wtoro L 32 16 96 36 5
P 32 16 96 36 5
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Pabo4yas nporpamma AMCLMNIMHBLI COCTaBIEHaA B COOTBETCTBUM Npuka3oM MuHobpHaykm Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHWIA K CTPYKTYpPE MporpamMmm noaroTOBKM Hay4YHbIX U HAy4HO-
nefarormyecknx KagpoB B acnvpaHType (aaAblOHKTYPE), YCNOBUSIM X peanun3auumn, CpokaMm OCBOEHUSI 9TUX Mporpamm C
y4yeToOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0CODEHHOCTEN OTAENbHbLIX KAaTErOpUn acnMpaHToB
(agbloHkTOB)"

CoctaButens (u):

KaHaMaaT TexHn4eckux Hayk, MNpodeccop WypbirnH . A.
Ot kadenpbl cocTaBUTENS: OHTUH Butanunn Akoenesud
3asegytowni kacbegpon aBTOMaTM3aLUK

npon3BOACTBEHHbIX NpoLeccoB

Ot BbINycKatoLleln kadeapsbi: OHTUH Butanun Akosnesuy
3aBenyownii kacbeapon

MeToanyeckun otgen:



1 BBEJEHUE K PABOYEN MPOrPAMME OUCLMNIUHDI
1.1 Uenb AuCUMNAMHLI: M3yyaemaa AMCUMNAMHA HanpaBrfieHa Ha MNOArOTOBKY K cAaye KaHAWMOATCKOro
3K3ameHa

C(*)OpMMpOBaTb 3HaHMa B obnactM aBTOMaTU3auun U ynpaelieHna TexHOoNornd4ecknMmm npoueccamm wu
npounssoacTesamum

1.2 3agaum gcuMNIUHbLI:

3agayamm 0CBOEHMS ANCUUMNINHBI ABAAIOTCA (hOpMMpOBaHMe y acnnpaHToB:

* 3HaHUI COBPEMEHHOW Teopunn aBToMaTm3auumn 1 ynpasrneHns TEXHONOrMYECKMMI NpoLeccamu.
* BNageHus metogamm onTMMU3aunmn n MHTENNEKTyanbHbIMY TEXHONOMMAMM YNpaBreHus.

1.3 MecTo gMCLMNNUHBI B CTPYKTYpPe NporpamMmMbl aCNMpaHTypbl:

OvcumnnuHa oTHocutes k OBpasoBaTenbHOMY KOMMOHEHTY «ucumnimHel (Mogynu)» MporpaMmMbl NOArOTOBKM
Hay4HbIX U Hay4YHO-NeJarormyecknx kaapoBs B acnupaHType

3HaHUs 1 YMeHUs, NONyYeHHbIe acnMpaHTamMu Npu n3y4eHnm 4aHHOW AMCUMNNNHBI, HEOBX0AMMbI MPU NOATOTOBKE
K coave kaHauaaTCKoro ak3ameHa M HanmcaHum guccepTaumoHHON paboTel

npaBOBbIe OCHOBbI 3alnTbl MHTeﬂﬂeKTyaﬂbHOVI cobCTBEHHOCTU
MeTtogonorus npoBeaeHna nccrnengoBaHnda n MeTogmka HanncaHua aucceprtaulnm
COBpeMEHHbIe VIH(*)OpMaLI,VIOHHbIe TeXHonormm B Haquon neAaTenbHoCTU

3 COAEPXAHUE N NOPAOOK OCBOEHUA ANCLIMMNIIUHBI

KoHTakTHas
paboTta

cp dopma
TeKyLero
KOHTpOns

HanmeHoBaHWe 1 cogepxaHune pasgenos, TeM U y4ebHbIX
3aHATUN Jek. Mp. (4achbl)

(vachkl) | (vacel)

CewmecTp
(kypc gns 3A0)

Pasgen 1. XapaKTepVICTVIKa TEXHOJTOr'M4YeCKMX npoueccos n
npon3BoACTB KaK 06BbeKTOB ynpasleHu4.

Tema 1. CoBpeMeEHHbIN ypOBEHbL Pa3BUTUS aBTOMaTM3aLmm
N NepCrnekTUBbI €€ pasBUTKUS.

MpakTnyeckune 3aHATMSA - XapaktepucTuka 0
TEXHOMNOrMYECKNX NPOLLECCOB NErko NPOMbILLIEHHOCTH

Tema 2. O6opygoBaHue, 3agjaum UM MeTOAbI
aBTOMaTU3auUMKM B NETKOW NPOMbILLIIEHHOCTU
MpakTnyeckne 3aHaTMS -  O6opydoBaHuWe, 3agaun u
MeToAbl aBTOMaTu3aLum

Pasgen 2. ABTOMaTVI3VIp0BaHHbIe CUCTeMbl ynpaBlieHusa
TEeXHOoJiorm4ecknmmn npoueccamm

Tema 3. Ctpyktypa ACYTI. Pexumbl paboTel 3BM B
KOHTYpe yrnpaBrieHNsa TEXHO-JITIOrMYeCKMMn npoueccamMmm 4 2 12
MpakTuyeckoe 3aHsaTue - Ctpyktypa ACYTII 6 0

Tema 4. TexHu4veckoe, WHopMaLnoHHOe,
MaTemaTuieckoe u nporpaMmmHoe obecneyeHne ACYTII.
lMpakTuyeckoe 3aHATME - mnporpammHoe obecnedeHune
ACYTI

Paspen 3. MogenvpoBaHne OObLEKTOB W  CUCTEM
vonarnoediad

Tema 5. TunoBble MoOAENM OOBLEKTOB U CUCTEM
ynpasneHusa. OnTuMmnsaLms cucTem. 6 2 12
MpakTnyeckoe 3aHsaTME -ONTUMKU3aLMS CUCTEM

Tema 6. Peanunsauus matemaTtundecknx mogenen Ha 3BM.
MprMepbl UHTENNEKTYyanbHbIX TEXHOMOMN

MpakTnyeckoe 3aHATME -Peanu3auus MaTemMaTUyecKux
mMopenen Ha 3BM.

Pasgen 4. HageXXHOCTb cucTeM ynpaBneHus P




Tema 7. HagexHOCTb HEBOCCTaHaBMBAEMbIX CUCTEM

MpakTnyeckoe 3aHATHNE -HapexHocTb 4 2 12
HEeBOCCTaHaBMMBAEMbIX CUCTEM
Tema 8. HageXHoCTb BOCCTaHaBNNBAEMbIX CUCTEM
MpakTnyeckoe 3aHATUE - HagexXHOCTb BOCCTaHaBMBAEMbIX 4 2 12
cuctem
WUtoro B cemecTpe (Ha kypce anga 3A0) 32 16 96
KoHcynbTauuu n npoMmexyTtovHas arrectauns (Ok3ameH) 0 36
Bcero koHTakTHasa pa6oTta n CP no gucumnnuHe 48 132

4. ®OHA OLEHOYHbIX CPEACTB AnA NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

4.1.2 Cnctema n KpuTepumn oLeHUBaHUsA

LLikana oueHmBaHu4

Kputepuun oueHnBaHns

YcTHOe cobecenoBaHune

lMncbmeHHas paboTta

5 (oTnnyHO)

Kputnyeckoe 1 pasHOCTOPOHHEE PacCMOTPEHNE
BOMPOCOB, CBUOETENLCTBYKOLIEE o
3HauUMTENbLHOM camocToATenbHOW paboTe ¢
UCTOYHMKaMU. KayecTBO WCMOMHEHUA BCex
3MEeMEeHTOB 3a[laHu1s MOMHOCTbLI0 COOTBETCTBYET
BCeM TpeBoBaHUsAM.

4 (xopoLuo)

Bce 3apgaHHble BOMpOCbl  OCBelleHbl B
Heobxogumon nomHote U c  Tpebyembim
KayecTBOM. Ownbkmn OTCYTCTBYIOT.
CamoctosaATenbHas paboTta npoBegeHa B
JoctatoyHoM obbeme, HO OrpaHuyMBaeTcsi
TONBbKO ~ OCHOBHbIMYU peKkoMeHA40BaHHbIMU
NCTOYHUKaMWn NHopmMaLmu. PaboTta
BbIMOMHEHA B COOTBETCTBUM C 3afaHUEM.
WwmetoTcs oTAenbHble HeCyLLLeCTBEHHbIE
OWMOKA  MnM  OTCTYMneHWss OT  npaBwn
odopmneHnst paboThbl.

3 (yooBneTBOpUTENBHO)

3agaHue BbIMOSIHEHO MOSIHOCTLIO, HO B paboTe
€CTb OTAElbHbIE CYLLECTBEHHbIE OLUUGKM, MMBO
KauyecTBO  npeAcTaBrieHuss paboTbl HW3KOe,
nnbo paboTa npeacTaBneHa ¢ ono3gaHneM.
3agaHue  BbIMOMHEHO  MOMIHOCTbIO, HO C
MHOFOYUCIEHHBIMM CYLLLECTBEHHbIMMU
owmnbkamun. [Mpyv ISTOM HapyweHbl npaBuna
0hOpPMIEHUS UMM CPOKU  MpEeACcTaBneHus
paboThl.

2 (HeyOoBMETBOPUTESNBLHO)

OtcyTtcTBME OfHOro unu HECKOMbKUX
obs3aTenbHbIX 3IEMEHTOB  3agaHusl, Nunbo
MHOrOYMCNEHHbIE Tpybble ownbkn B paboTe,
nmbo rpyboe HapylleHue npaBui opopmMIeHUs
T CpOKOB npeacraBneHus paboTbl
CopepxaHue paboThbl MOJTHOCTbLHO He
COOTBETCTBYeT  3afjaHuto. [lpeacraBneHue
yyxkon pabotbl, nnarvat, nmbo oTkas oT
npeacTaBneHus paboTbl.

4.2 TunoBble KOHTPONbHbIE 3a4aHUsA NN UHbIE MaTepuarnbl, HeOOXxoAuMbIe ANsl OLEHKU 3HAHUW, YMEHUN,
HaBbIKOB U (MNK) ONbITa AeATENIbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | DopMynNmnpoBKM BONPOCOB
Cemectp 6
1 CoBpeMEeHHbI YpOBEHb pa3BUTUSI aBTOMaTM3aUnmM 1 NEPCNEKTMBLI ee pas3BUTHSI.

2 O6opyaoBaHue nerkon NpoOMbILLNIEHHOCTMU.




3agaun aBToMaTU3aumn B Nierkom NPOMBbILWNIEHHOCTW.

MeToabl aBTOMATM3aLMKN B JIETKON MPOMbILLIEHHOCTM.
Ctpyktypa ACYTII.

TexHuyeckoe obecnevyeHmne ACYTII.

MHdopmaumnoHHoe obecneveHne ACYTI.

3
4
5
6 Pexumbl paboTtel 3BM B KOHTYpe ynpaBneHnsi TEXHONOMMYECKUMU npoLieccamu.
7
8
9

MaTtemaTtnyeckoe obecneyeHmne ACYTII.

10 MporpammHoe obecneveHne ACYTT.

11 TunoBble MOgENN OOBLEKTOB yrpaBneHuns.

12 TvnoBble MOAENN CUCTEM YNpaBeHus.

13 MeToabl onTUMM3aLnn CUCTEM.

14 Peanunsauns matematnyeckux mogenein Ha 3BM.

15 MpuMepbl NHTeNNeKTyanbHbIX TEXHOMNOMMIA.

16 lMokasaTenu HageXXHOCTU CUCTEM ynpaBrieHus.

17 MeToAbl NOBbLILEHNSA HAAEXHOCTN CUCTEM YrpaBrneHus.

18 MeToAbl OUEHKM HaAEeXHOCTU HEBOCCTaHABIMBAEMbIX CUCTEM.

19 MeToabl OLIEHKM HaJEeXHOCTN BOCCTaHaBMMBaEMbIX CUCTEM.

4.2.2 TunoBble NPaKTUKO-OPUEHTMPOBaHHbIE 3aAaHUA (3agayun, Kencbl)

1. PaspaboTatb cTpykTypy CAP ypoBHS paboyero pactsopa B MiOCOBKE KpacuiibHOM MalUMHbI.

2. PagpaboTtaTb CTPYKTYpy CUCTEMbl COBMECTHOW CTabunusauuy ypoOBHS W KOHLEHTpauuu NniCco-BOYHOro
pacTBopa Npu HENPEPbLIBHOM KpaLLEHUN TKaHEN.

3. CdopmupoBaTtb Bo3gencTBME NO BO3MYLLEHMWIO, BbI3BAHHOMY [ABYXMO3WULIMOHHBLIM perynnpoBaHMemM ypoBHS
pacTBopa, B cMCTeMe cTabunusaumm ero Temneparypsbl.

4. Paspabotatb cTpyktypy CAP Temnepatypbl Tepmonnactudukatopa B BapuaHTax HEMNpepbIBHOMO U
OBYXMO3MLMOHHOTO PEryriMpoBaHus.

5. BbinonHute MogenupoBaHve guHamukn CAP  TemnepaTtypbl 3afaHHOro TennoBoro obbekta € UC-
nonb3oBaHneM Bo3MoxxHocTen MATLAB (pelueHne cuctembl anddepeHumanbHbIX YpaBHEHUN).

6. BbinonHutb MogenuposaHue auHammkn CAP  TemnepaTypbl 3agaHHOro TennoBoro ob6bekta C  MC-
nonb3oBaHnem Bo3moxHocTern MATLAB (annapaT nepeaaTtoyHbiX (YHKLMNA).

7. PaccmoTpeTb CTPYKTYpY CUCTEMbI, peanuaytoLlet OCHOBHbIE 3aKOHbI HeMpPepbIBHOMO perynnpoBa-Hus.

8. Wcnonb3ysas BO3MOXHOCTM nporpammbl  Simulink, pa3paboTaTb CTPYKTYPHYHD CXeMy CWUCTEMbl aBTO-
MaTMU4eCKOro perynMpoBaHuns Temnepatypbl o6orpesaemoro uunuHapa.

4.3 MeToanyeckue MmaTepuansl, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUIN, YyMeHUI, BaaeHui (HaBbIKOB
1 (MNK) NpPaKTUYECKOro onbiTa AeATeNbHOCTH)

4.3.1 YcnoBusa gonycka oby4aroLerocs K NpoMeXXyTo4HoOM aTTecTauum 1 nopsaok NMMKBUAaUUM akageMnyeckomn
3aJ0MKEeHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPoOBaHO rokanbHbIM HOpMaTuBHbIM aktom CII6MYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLLEro KOHTPONSA yCneBaeMOoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmxca»

4.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTaumMmu nNo QUCUUNIINHe

YcTHas [NMncbmeHHas + KomMmnbloTepHoe TecTupoBaHue NHasa

4.3.3 OcobeHHOCTH NpOBeAEHUA NPOMEXYTOHYHOM aTTecTauum No ANCUUNIINHe

MN3yyeHne gucumnnuHbl 3akaHYMBAETCs cAayen KaHOMAaTCKOro ak3ameHa. [JonyckoM K 3k3aMeHy siBnsieTcs
pedepaT, npeacTaensowmnin cobori o6ocHoBaHWe NpobremMHon 06nacT guccepTauuoHHOro uccrnenoBaHus. TpeboBaHus
K pedeparty:

Mpw BbIGOPE TeMbl pedrepaTa HEOOXOAMMO UCXOAUTb, NPEXAE BCErO, U3 ee aKTyanbHOCTU, a Takke COBCTBEHHbIX
Hay4HbIX MHTEPECOB MO BbiOpaHHOMY Ans O0ydYeHUs B acnupaHType U OUCCEPTALMOHHOrO MUCCNefoBaHUs. OK3ameH
npoBoauTCcs nMcbMeHHo. Ha nogrotoBky aaetcs 40 MWHYT, 9K3aMeH MPUHMMAET KOMMUCCUSl, MO pesynbTaTtam
ocopmnsieTcs npoTokon caaym K3.

5. YYHEBHO-METOOMYECKOE U UH®OPMALUUOHHOE OBECMNEYEHUE OUCUUNIIUHDbI
5.1 YuebHas nutepartypa

ABTOp 3arnasve | WN3patenbcTso | o4 nspaxHus | Ccblirnka

6.1.1 OcHoBHas yye6Hasa nuTepaTtypa




[posnos, B. H.,|Ynpasnenue TexHudeckumu| CaHkT-MeTepbypr: CaHKT- http://www.iprbooksh
Wewuronb, T.T. cuctemamu. Mopenu cuctem MeTtepbyprckui op.ru/102577.html
N BHELUHMX BO34ENCTBUN rocyaapCTBEHHbIN 2017
yHUBEpcuTeT
NPOMbILUNEHHbIX
TEXHOMOrMN 1 ansarHa
XomuyeHko, B. T.,|lMpoekTtupoBaHune OMCK: OMCKT https://www.iprbooks
"oHeHKo, T. B.,|aBTOMaTN3MpOBaHHbIX ) - hop.ru/124871.html
rocyaapCTBEHHbIN
Mewko, M. C. cucTem yrnpasneHus - 2021
TEXHUYECKMI
TEXHONMOrM4YeCKMMM
yHVBeEpcuTeT
npoueccamu
CemeHoBbix, B. W, |lNpoekTupoBaHne Mockea, Bonoraa: Undpa https://lwww.iprbooks
MepmuHoB, A. A. aBTOMaTM3MPOBaHHbIX l/I Aa. P 2022 hop.ru/123819.html
-NHxeHepus
cucTem
Curauesa B. B. MpoekTnpoBaHue CankT-leTen6vor: http://publish.sutd.ru/
aBTOMaTM3MPOBaHHbIX CI'I6FYI'IPI',D,yp ) 2021 tp_ext_inf_publish.ph
CUCcTEM ynpasneHns p?id=2021171
Curauesa, B. B. MpoekTpoBaHue CankT-TMeTepbypr: CaHkT- https://www.iprbooks
aBTOMaTM3NPOBAaHHbIX MeTepbyprekuin hop.ru/102665.html
CcUCTEM ynpaBneHus. rocyapCTBEHHbIN 2017
MpoekTnpoBaHue YHUBEPCUTET
3NEKTPOHHBIX YCTPOMCTB B NPOMBbILLNEHHbIX
cucrteme P-CAD TEXHOMNOIMM N gnsanHa
Tyros, B. B., Ceprees, |[1poekTupoBaHne . - https://www.iprbooks
A. N., Wapos, H. C. aBTOMaTU3MPOBaHHbLIX Operbypr: OpeH6ypr9KMM 2017 hop.ru/78819.html
cucTem yrnpaBneHus B roCyAapCTBEHHbIV
TRACE MODE yHusepcuteT, O96C ACB
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
Coblpeukui, . A. MpoekTnpoBaHue HoBocunbupck: https://www.iprbooks
aBTOMAaTM3NPOBAHHbIX HoBocnbupckui hop.ru/47714.html
cuctem. Yactb 1 rocygapCTBEHHbIN 2014
TEXHUYECKUN
yHVUBEpcuTeT
3aBbsnos, B. A.,|MatemaTtnyeckune OCcHoBbI| MockBa: MockoBckuit http://www.iprbooksh
BenuukuH, B. A. ynpasneHusi rocyAapCTBEHHbIN op.ru/38471.html
TEXHOMOrM4YecknmMm CTPOUTENbHbIN 2015
npoweccamu yHuBepcuteT, Aii M Op
Mepna, 36C ACB

5.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6nbnmoTeyHasn cuctema Cr6IYMNTH [OnekTpoHHbin pecypc]. URL: http://publish.sutd.ru/
OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
MHdopmaumoHHasa cuctema «EgnHoe okHO gocTyna k obpasoBartenbHbIM pecypcam. Pasgen. MHdopmaTuka u
NMHOPMaLMOHHBIE TEXHOMNOMMMY» [ONekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6
OdmumanbHbI MHTEPHET-NopTan NpaBoBon nHdopMauun (dheaepanbHas rocyaapcTBEHHas MHpopmaUMoHHas
cuctema) [OnekTpoHHbIn pecypc]. URL: http://pravo.gov.ru
http://publish.sutd.ru/
NHTepHeT-pecypc www.mzta.ru. Beilbop cpeacts aBTomaTmsaumm.

5.3 Mepe4yeHb NMULEH3MOHHOIO U CBO6GOAHO pacnpocTpaHAeMoro NporpaMmMHoOro oéecneyeHust
Microsoft Windows

MATLAB

MicrosoftOfficeProfessional
5.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeEOOGXO0AMMOW ANns ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

JlaBopaTtopuu cpeCcTB aBTOMAaTU3ALMM TEXHOMNOINMYECKUX NPOLIECCOB.

AyauTopus

OcHalleHue

MynbTumeamiiHoe 06opynoBaHme, creuMan1anposaHHast Meberb, 4ocka
NexuvoHHas ayautopusi| Y A PyA , cnell p A

MyrnbTuMeauiiHoe 0GopyAOBaHWE, KOMMbIOTEPHAS TEXHWMKA C BO3MOXHOCTBIO MOAKMIOYEHUS K
KomnbloTepHbin knacc [cetmn  «MHTepHeT» U obecneyeHMeM [oCTyna B SMEKTPOHHYH  MHGOPMAaLMOHHO-
obpa3zoBaTernbHyto cpeay
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