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Coaep:kanue nporpamMmmbli
(no pucuunianie « TeXHONOTHY aBTOMATH3ALHKY U pOOOTHU3ALINH TPOU3BOACTBAY)

Tema u noaremsbl

OcHosHble NOHAMUA, ONPedeneHs I KIACCUDURAYUS CUCINEM YIPABIEHUS
ABTOMaTHYeCKHE YCTPONCTBA U CHUCTEMBI, UX KJaccH(UKALIMs 10 Ha3HaYeHHUI0. YIpaBlie-
HUE U peryjupoBaHue. YIpapisieMble 00beKThl U UX Kiaccudukanus. YTpapiseMble Be-
JIMYHHBL, YIIPABISIIONIME W BO3MYIIAIOIIMe BO3ISHCTBUS B 00beKTaxX ynpasieHus. Cucre-
Mbl HEABTOMATHYECKOTO, aBTOMAaTHYECKOr0 U aBTOMATH3UPOBAHHOTO yrpasieHus. O06006-
IIIEHHAast CTPYKTYpHasl cXeMa CUCTEM YITpaBJieHus!.

TwuroBkie 3aa4l AaBTOMATHYECKOTO VIIPABJIEHHUS H peryJIMpoBaHus. ABTOMaTHYECKasl CTa-
Ounuzauus, IporpaMMHOE yTpaBieHre, aBTOMAaTHYECKOEe CIIeKEeHHe, IKCTpeMalbHoe pe-
ryJUpOBaHUe, TEepMHUHaAIbHOE, (UHUTHOE, TNPOTHBOABAPHHHOE M BOCCTAHABJIHMBAIOIIEE
ynpasienus. DopMann3oBaHHOE ONUCAHKE 3a/1a4 YIPABIEHUs U PETyJIHPOBAHUS.
OCHOBHbIE NPUHUMIILL YIpaBieHus, ucrnosib3dyemble B CAY. VmpaBieHue xKecTkoe, IO
BO3MYILEHHIO, 110 OTKIIOHEHHUIO, HIPOBOE, JIyaJibHOE, aJIaliTHBHOE, ¢ MOAEIBIO JKETaeMOro
npouecca; cepbl UX MPUMEHEHUs U COTIOCTABUTEbHBII aHaln3.

Knaccudukanuus cucreM ynpapienus. CHCTEMbI MPSIMOro U HEMPSIMOTO YIpaBJieHHs, He-
NPEPbIBHOTO U JUCKPETHOTO JEHCTBUS, C OJTHOMEPHBIMU U MHOTOMEPHBIMU TI0 BXOJaM H
BbIXOJ1aM O0beKTaMK yrpaBiaeHHuss. CUCTEMbI CBSI3aHHOTO M HECBSA3aHHOT'O, 3aBUCHUMOI0 H
He3aBUCHUMOro yrpasieHus. CUcTeMbl ¢ U30BITOUYHOM pPa3MEPHOCTHIO BEKTOpa yIpaBiie-
Husl. OOBIKHOBEHHBIE, aJJalITHBHbBIE U UTPOBbIC CHCTEMBI.

Mameniamuueckue yodenu u minosvle XAPAKMePUCMUKU DJIEMEHMOE U CUCMEM YNpaesie-
HuA

Bo3moxHbIe BU/JIbl MATEMATUYECKUX MOJEJIEN BJIEMEHTOB U CUCTEM YIIpaBJIEHHUS. Henpe—
PBIBHBIC H JUCKPCTHBIC, CTAaUMOHAPHBLIC U HECTALMOHAPHLIE, JIMHEeNHbIE U HeJ'II/IHeﬁHbIC;
CTaTHU4YeCKHue W JAHMHaMH4YeCKHE, O6bIKHOBeHHBI€, JIOTHUECKHE U JIOTHKO-OOBIKHOBEHHbBIE
CHUCTEMBI; JCTEPMHUHHPOBAHHBIE H CTOXaCTUUYECKHE YCTPOP'ICTBH. H CUCTEMBI U UX MaTeMa-
THYCCKHE MOJCIIN.

O606LH€HHO€ COCTOsIHHE M €I'0 UCIOJIb30BaHHUE IJId THITU3allU1 MaTEMaTHYECKHUX MOI{GHCI‘/JI
BJICMCHTOB U CHUCTEM YITPaBJICHHH.

dyH1aMeHTallbHble CBOWCTBA YIIPABISIEMbIX O0BEKTOB U CHCTEM. I/IHepHHOHHOCTb 00BeK-
TOB W CUCTEM YIIPABJICHHA. YHpaBHﬂeMOCTI), JOCTHKHMOCTD, H&6J’IIO,H3.€MOCTB, BOCCTa-
HaBJIHNBACMOCTbL H BO3SMYIIAEMOCTDL YIPABJIISICMbBIX 00BEKTOB M CUCTEM M UX KOJIMYECTBEH-
HbIC MCPLI. Y CTOHYHUBOCTH JAUHAMHUYECKHUX CUCTEM. v

Dnemennivbl meopuil 8ePOANMHOCHEL U CIYUAIHBIX NPOYECCO8

OcHOBHBIE NOHSITHSI U OTIPeJIeNIeHUsT TEOPUU BepOoSTHOCTEH. DYHKIIUU pacripeiesieHns Be-
poATHOCTEN clydailHOH BeJIMYUHBL. YMC/IOBBIE XapaKTEPUCTUKU CIYyYalHBIX BEJIUYWH.
MHoromepHble pacnpenenenust BepositHoctel. CityyaiiHble MpPOLECChl U UX OCHOBHBIE
cTaTUCTHUYeCKHe xapakTepucTuku. KoppensuuoHHble (QYHKUIUH CIydyalHBIX MPOLECCOB.
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CriekrpasibHble MJIOTHOCTH cllyyalHbIX npoueccoB. ChydvaiiHble npoiecchl B AMHaMUYe-
CKHMX CHCTeMaXx.

Dnemenmol Mameamuueckoll cmamucmiKie

OO61wue nousitus U onpenenenus. [pocreiimne oneHku. MHTepBanbHble oleHKH. [loBepu-
TellbHBId uHTepBai. IlpoBepka cTaTHCTHYECKUX THUIIOTE3 O NMapameTpax pachnpeesieHus.
Kpurepun cornacus. IlocnenosarenbHplii aHanu3. OcoOEHHOCTH CTATUCTHUECKOTO BBIBO-
na. CTaTHCTUKM M M3MepPeHHs cTalMOHapHOro ciydaiiHoro mpouecca. OueHKa Koppes-
uHoHHOM pyHKuMH. OlleHKa CTIeKTPaibHON TIIOTHOCTH

Mooenu obvexmos ynpaenetiis

CpezcTsa 1 3Tanbl ONUCaHUsI 00BEKTOB YIpaBiIeH s, XapaKTepUcTHKa Moieeil 00beKTOB
ynpasieHus. [luHamuueckne mojenu oObeKTOB yrnpapieHus. (Crathyeckde MOJENH.
ITpumep onucaHust 00beKTa yIIpaBiIeHUs!.

Asemonamuziuposannoe npoizeoocmeo. Cmpykmypa u npUHyUnsl hopmMuUpOSaHus.
ABTOMaTHU3UPOBAHHOE TPOU3BOJICTBO. CTPYKTypa aBTOMaTHU3WPOBAHHOIO MPOU3BOJICTRA.
[Tepeuens (PpyHKUMOHANBHBIX TMOACUCTEM. [lporpaMmHbie pelleHHs, peanu3yrollye OT-
nenbuble (pyuxkuuoHansHble noacucteMbl (CAD, CAM, CAP, CAE, PPS, CAT, CAQ,
ERP, MES u np.).

CALS-cucrembl. OCHOBHBIE NMOHITHUSI U NpUHLHMTIBE opranu3auuun CALS. CtpykTypa U co-
CTaB MHTErPUPOBAHHONH HHPOPMALMUOHHON Cpeibl, €AMHOro HH(POPMALUOHHOTO IMpPO-
CTpaHCTBA.

Cucmena agmomamizupo8aHHo20 KOHCMPYKNOPCKO-MEXHONA02UYEeCK020 NPOEKMUposa-
HL.

CUCcTeMBI KOHCTPYKTOPCKO-TEXHOJIOTHYECKOT0 MPOEKTUPOBAHMS U MHIKEHEPHBIX PACUETOB
DnekTpoHHas Mojesb uznenus. IloBepxHocTHOE, TBEpAOTENbHOE U THOPUIHOE MOJEIH-
poBanue. PacnpocTpaHeHHbIE CUCTEMBI KOHCTPYKTOPCKO-TEXHOJOTUUECKOTO MPOEKTUPO-
BaHus. DopMarel XpaHeHUs! JaHHbIX.

Crannapt ISO 10303 (STEP)

Crpyktypa cranaapra. Ilpoaykrer nogaep:xku crangapta STEP. OcHoBHble onepaTopbl
s3pika EXPRESS. Tlpumeps! onucanus nanubix Ha sizbike EXPRESS.

Cucmena xpanenus 1 akmyan3ayuit OaQHHbIX.

Knaccuduxamms nponykimu. Knaccuduxamnus neraneii. Koquposanue neraneit. Kogupo-
BaHue TexHonorudeckux npoueccon. Knaccupuxarop ECKJL. Yaudukanus odo3znauenuit
W3JIeTTUIT 17151 DIeKTPOHHOTO JIOKyMeHToobopoTa st PDM-cuctem.

Cuctembl ynpapieHus 0OazaMy JaHHbIX. [IpUHIMIBI OpraHu3aiuu pessiiiMOHHON 6a3bl
JaHHbIX. CUCTEMBI XpaHEHUST U aKTyaslu3alluu JaHHbiX npeanpusatusi. PDM (PLM) — cuc-
TEMBI.

CucTeMbl ynpaBieHus: JaHHbIMU O ripoaykTe (Product Data Management - PDM). OcHoB.-
Heie 3agaud PDM-cucrem. Ctpykrypa 0a3sl jaHHbIX PDM-crcremsl.
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Cucmenia agmomamizupo8anHHoco NAAHUPOBAHS, ONEPAIMUEHO2O YNPAGLIEHUSA 1 UCCIe00-
6CHUA IYPOZIS’B()()CIHGCI.

IIpousBoacTBeHHAs cucTeMa Kak 00beKT yrpasieHus. DopMupoBaHue o0beKTa yrpasie-
HUSL HA OCHOBE IPOW3BOJCTBEHHOH cucrembl. Criennduka yrnpabieHUss ¥ BO3MYIICHUH B
NPOHU3BOJICTBEHHBIX CUCTEMAX.

3ajaya npeaBapUTeIbHOrO (onepaTHBHO-KAJIEHAAPHOr0) MIaHUpoBaHusa. PopmMyanpoBKa
3a/lauy NpeJiBApUTEIILHOIO MJIaHHpoBaHus. Kputepuu ontumManbHOCTH.

OrnepaTUBHOE peryjaupoBaHHe B MPOU3BOJICTBEHHOW cucTeMe. [IpHHIMM yrpaBieHHs ¢
STAJIOHHON Mozebto. PyHKLHOHATIBHAS MOJIENb YIIPaBICHHUs] aBTOMATU3UPOBAHHBIM TeX-
HOJIOTMYECKUM ydacTkoM. [TapameTpsl cocTOsTHUSI 00BEKTA YIIpaBIeHUS.

[Ipoeparinino-mexuumeckue cpedcmea YnpasneHus Mpou3eo0CmeeHHbIMU CUCTNEMAMU
IIporpamMMmHble cpeJcTBa MJAHWPOBAHUS W IPYNIIOBOrO yrpasieHus. PacnpocTpaHeHHbie
IIPOrpaMMHBIE TTPOAYKTHI ISl PELUEHUs 3ajauu YIpaBieHUs MPOU3BOACTBOM. CHCTEMbI
yIIpaBJIeHus TeXHOMoruueckuMu npoueccamu, SCADA — cucTeMsl.

TexHuueckue cpeacTtBa rpynnoBoro ynpabieHus. CTpyKTypa TEeXHUUYECKHX CpPEJICTB
ynpasnenust. [Ipomsinuienssie cet. I'lpoTokosnbsl odmena. YcrpoiicTBa YHCIOBOTO MPo-
rpaMMHOI0 ynpasienusi. Onucanue si3bika nporpammupoBanus YITY.

Cmpykmypa 1 cocmagHule uachi npoekma no agmomMamu3ayul

Ctanuu NpoeKTUPOBAHUS U COCTAB MPOEKTOB aBTOMATU3ALIUH.

CrTpykTypa cHcTeMbl ynpasieHus. Paspaborka cTpykTypHbIX cxeM. OO1iye MpHUHLHUIBI
pa3padoTKu (PYHKUHOHAIBHBIX CXEM.

PyHKIMOHAJIbHBIE cxeMbl. M300paxkeHne TexHonoruueckoro o6opya0BaHus U KOMMYHH-
Kauui. M3o0paxkenue cpects u3mepeHus 1 aproMatusanuu. [Ipumepsr.
IpuHiMnuanbHble dJieKTpuyeckue cxempl. OOiHe TpeOOBaHUS K MPUHUUIIHAIBHBIM CXe-
mam. IlpaBusa BbINOJHEHUS MPUHLMITHATBHBIX SJIEKTPUYECKHX CXEM.

Tunosvie snemenmol cucmem agmoMamuzayii MpoU3B00Cmed

CucteMbl aBTOMAaTU3UPOBAHHOTO MPoeKTUpoBaHus. KOHIEMIHsS KOMIUIEKCHOH aBTOMAaTH-
3alluu TPOU3BOACTBA. [ [pHHILIUIIBI TOCTPOSHUSI CUCTEM YIIPABJICHUS ¥ PETYTHPOBAHUS.
ITepBuunblie n3MepuTenbHbie nipeodpazoatenu. CTpykrypa WHTep(heHCHOro ycTpoiicTBa
CBS3U ¢ 00beKkTOM ynparieHus. CriocoObl Tiepeiaurl CUTHAIOB YIIPaBIICHUS B JIMHUSX CBSI-
3U.
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OcunoBHast 1uTepartypa

1. TlpoexktupoBaHHe MeXaTPOHHBIX U POOOTOTEXHUUECKUX YCTPOHCTB: yued. nmocodbue /
A.Il. Jlykunos. - Mocksa; Kpacaonap: Jlans, 2012. - 605 c.

2. CrpyxtypHblil cuHTe3 mnapauienbHblx MexaHuzmoB (Type Synthesis of Parallel
Mechanisms): [MoHorpadus: nepeoa ¢ aurauiickoro] / C. Kyn, K. I'occenun. - Mocksa:
OUSMATIINT, 2012. - 275 c.

3. Ko3ssipeB KO.I'. 3axBaTHbie yCTpOHCTBA U MHCTPYMEHTHI MPOMBIIIIEHHBIX POOOTOB.
M: KnoPyc, 2011.-312 c.: un.

4. Kozsipes 10.I". Ilpumenenue npombinieHHbIX poboToB. M: KnoPyc, 2011. - 488 c.:
WJl.

Kum JI.LIL. Teopus aBromarudeckoro ynpasienus. T. 1. - M.: ®DUSMATIIUT, 2003.

Py6an, A.W. Teopus BeposiTHOCTEH U MaTeMaTU4YecKasi CTaTUCTUKA: yuel. nocodue: B
4. /A.W. Pyb6an. — Kpacnospck: KI'TY 1996.4.1.-128 ¢. U.2.-132 c.

I'mypman, B.E. PykoBoAcTBO K pellieHUI0 3aa4 1o TEOPUU BEPOSITHOCTEN U MaTema-
THYECKON ctatucThke: yued. nocodue / B.E. 'mypman. — M.: Beiciias mikona, 1998.-400
C.

8. IlpoextupoBaHue aBTOMATU3UPOBAHHBIX CUCTEM TMPOU3BOJACTBA: yueOHOe rnocobue /
B. JI. Kontox. - Mocksa: Kypc; Mocksa: HUL] MHDPA-M, 2014. - 312 c.

9.  ABTOMaTH3MPOBAHHOE MPOEKTUPOBAHHE CPEJICTB U CUCTEM YIIpaBJIEHUS: y4eD. Noco-
oue quis ctynenToB By3oB / E.E. Hockoga, JI.B. Kanynun, C.B. Yennos; Cub. denepan.
yH-T. - Kpacnospck: UTIK CDY, 2011. - 189 c.

N o v

JlonosiHuTeIbHAS JINTEPATypa

1. bypnakos C.®. u ap. [lpoekTupoBaHrue MaHUTYJISTOPOB MPOMBIIITIEHHLIX POOOTOB U
poOOTU3UPOBAHHBIX KOMIUTIEKCOB: Yueb. nocodue mis BTy308 / C.D. bypnakos, B.A. [lbs-
yenko, A.H. Tumodees — M.: Briciias mikona, 1986. — 264 c.

2. ®ponos K.B., Bopoones E.J. Mexanuka npomsliieHHbIX po6oTOB. OCHOBBI KOHCT-
pyupoBanus. Kuura 3. Yue6. nocodue suist Bry30B: B 3 ku. / I'lon pen. K. B. ®ponoga, E.
M. Bopob6sepa. Kn. 3: OcHoBbl koHcTpyupoBanusi / E. M. Bopo6ses, A. B. babuu, K. IT.
KykoB u np. —M.: Beicur. wx. , 1989r. — 383 c.

3. Od¢uuuanbhubiii calit npoussoautens podoorosB FANUC Robotics. — Pexxum poctyna:
http://fanucrobotics.com/

4. Oc¢unuaneueiii caiit npoussoauTens podoros KUKA Robotics. — Pexum mocrymna:
http://www.kuka.com/

5. OduumanbHplil callT MPOU3BOAUTENST METAIOpeKyMX cTaHkoB Haas Automation
Inc. — Pexum noctyna: http://www.haascne.com/lang/

6. Oduuuaneupiii caiit [lenapramentoB lLludposoe npousBoactBo U HempepbiBHOE
MIPOU3BOJICTBO U MPUBO/IBI (Siemens). — Pexxum noctyna: http://automation-drives.ru

7. Teopus aBromaruueckoro ynpasienus. U. 1,2. / Tlox pea. A.A. Boponora. — M.:
Bricmias mixona, 1986.

8. 2. Teopus aBromartuueckoro ynpasnenus. U. 1,2. / Ilox pen. A.B. Hetymmna.— M.:
Brrcmast mikona, 1983,
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9.  AnekceeB A.A., Mmaes JI.X., Ky3spmun H.H., SlkoBneB B.b. Teopus ymnpasnenus:
Yue0. ans By3oB. — CI16.: M3a-Bo CIIOITY «JIDTU», 1999

10. TlpoextupoBaHue cucTeM aBTOMATH3aLMM TEXHOJOTHUECKUX TpoiieccoB: CrpaBou-
Hoe nocodue/ A.C. Kimoes, b.B. I'nazos, A.X. Jlyoposckuii, A.A. Kmoes; ITox pen. A.C.
Kimoesa. — M.: Dueproatomuszaat, 1990. — 464 c.

11. AnekcannpoB K.K., Ky3pmuna E.I'. Dnexrporexnuueckue 4eprexud U cXeMbl. — M.:
DHeproatomuzzar, 1990. — 228 c.

12. Kamunckuit E.A. Tlpaktuueckue mnpuEMBI YTEHHS CXEM 3JIEKTPOYCTAaHOBOK. M.:
DHeproatomusaat, 1988. — 368 c.

13. I'ycras Oncon, xauryuwno I'luanu. [udpoBeie cucTeMbl aBTOMAaTH3AllMK U YIIpaB-
nenus. — CI16.: Hesckuit uanexr, 2001. - 557 c.

IlepeveHnnb BONpocoB u 3aJaHUi

1. Knaccudukauus cucrem aBToMaTH3alUMM W ynpaiieHus. OCHOBHbIE ONpejefeHus,
TpeOoBaHUSs U MOHATHS.

2. TlpuHUMIIBI TOCTPOCHUSI CUCTEM aBTOMATH3ALIMH U YIIPABIEHUS.

3.  @yHKUMOHAJbHbIE U TEXHUYECKHE CTPYKTYypbl CAY.

4.  CratucTHyeckue M JIHHAMUYECKHE XapaKTepPUCTUKUA OOBEKTOB U 3BEHLEB yIpaBiie-
HUS. ‘

5. Illepenatounble GpyHk1MH. PaboTa co CTPYKTYPHBIMH CXEMaMHU.

6. OcHOBHBIE IOKa3aTeNN KauecTBa pPeryJUpPOBAHUS U YIIPABIICHUS.

7.  Tunosble mnpouecchl peryadpoBaHus. THIOBbIE AHMHAMUYECKUE 3BEHbS CUCTEM
yIpaBJeHus.

8. MeTobl PKCIEpUMEHTAJIBHOTO ONpeIeSieHUs XapaKTePUCTUK 0ObEKTOB yIPaBIEHUSI.
9. TexHonoruvyeckue nNpouecchl U arnapaTthbl Kak 00BEKTbI YITPABIEHHUS.

10. Cuctembl aBTOMATHYECKOIO PErYJIMPOBAHUS TEXHOJOTHYECKUX MapaMeTPOB.

11. OcHoBHBbIE MPUHLIMIIBI TPOEKTHUPOBAHUSI CXEM ABTOMATHUYECKOIO YITPaBIIEHUS] U TeX-
HOJIOIMYECKOTI0 KOHTPOJISI.

12. OcHOBHbIE MOHATHUSI U OMNpeJie/IieHUs] TEOpUH BeposiTHocTer. DyHKIMU pacripesere-
HHS BEPOSITHOCTEH ClydaliHON BelnuUHbl. UHCIIOBBIE XapaKTEPUCTUKU CIYyUYalHBIX BeJIH-
YUH.

13. OcHoBHbIE IOHATUS MATEMATUYECKOU CTaTUCTUKH.

14. Matematnueckue Mojiesii 00beKTOB yIpaBJeHHs.

15. TlpoextupoBanue poOOTHU3UPOBAHHBIX TEXHUUECKUX KOMILIeKCOB. OCHOBHBIE TOHS-
THS O TIPOLIECCE MTPOEKTUPOBAHUS.

16. TlpowmbiineHHble poOOTHl B CUCTEME KOMITJIEKCHOH aBTOMAaTH3allUM MPOW3BOJCTBA,
UX KJacCH(PUKalKUs U OCHOBHBIE XapaKTePUCTHKU

17. Cunres cTpyKTypbl MAHUMYJISILIMOHHONW CUCTEMBI.

18. TlpoextupoBanue poOOTH3MPOBAHHBIX TexHonoruueckux komruiekcos (PK). OcHos-
HBIe 3Tarnbl padoT 1o coznanuio PK

19. TloHsTHS B CTPYKTypa poOOTH3HPOBAHHBIX KOMITJIEKCOB.

20. @OyHKUMHU pOOOTH3UPOBAHHBIX KOMITJIEKCOB.

21. Knaccugukauus podotuznpoBaHHbix KomruiekcoB (PK)

22. CocTaB U NPUHLHUIBI (PYHKITHOHUPOBAHUS TMOKUX MPOU3BOACTBEHHBIX KOMILIEKCOB
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23. Opranu3zaius padotsl PTK. O6001enHsIit anroputm padotsl PTK.

24. Tloctpoenune mianupoBku PTK. BecniomorarensHoe o6opynoanue PTK
25. OcHoBHoe 1 BerioMorarenbHoe obopynosanue ['TIK MmexanooOpaboTku
26. OcHOBHBIE MPUHLUIILI ¥ THIOBBIE CTPYKTYPBI cucteM yrnpasienusi B PTK
27. llpumeHeHue NPOMBIIIIEHHBIX POOOTOB (IPUHLHUITBI, TPUMEPHI )

28. llporpammHbie CHCTEMBI TPOEKTHPOBaHUS U MoJiesinpoBanus PK

PykoBojitens MarucTepeKkoil nporpaMmbl I'.b. Macanbsckui,
npod., KaH/. TeXH. HAyK



