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Copep:xaHue NporpaMmsl
(no pucuumnae « TeXHOJIOrny aBTOMATH3aLHH U POOOTU3ALUHN TEXHUYECKHX CHCTEM))

Pa3uem>l AUCHHUIIJIHHBI

OcnrosHovle noHAMUsL, OnpedeleHus U KI1acCu@ukayus Cucmem ynpasieHus
ABTOMAaTHYECKHE YCTPONMCTBA M CUCTEMBI, X KJIAaCCH(MUKALMS MO0 Ha3HAYECHUIO. Y IIpaBliie-
HUE W peryjJupoBaHue. YTpaBisieMble 00OBEKThl U UX KiIacCUpUKalMs. YIpaBisieMble Be-
JUYHMHBI, YIPABJIAIONIME U BO3MYIIAIOIIMe BO3AEHCTBUSI B 00beKTax ynpasieHus. Cucre-
MBI HEABTOMATHYECKOTO, aBTOMATHYECKOTr0 W aBTOMAaTH3HPOBAaHHOTO ynpasieHus. 00600-
IIeHHas CTPYKTypHAs CXeMa CUCTEM YIpaBIEHUS.

Tumossle 3a1a4i aBTOMATHYECKOTO VIIPABICHUS U PEryJMPOBaHUsI. ABTOMaTHYECKas CTa-
OwM3alys, MporpaMMHOE yIpaBJIeHUE, aBTOMATUYECKOE CIIEKEHHUE, IKCTPEMAIIbBHOE pe-
ryJIMpOBaHue, TEepPMHUHAIbHOE, (UHUTHOE, MPOTHBOABAPUMHOE M BOCCTAHABIMBAIOLLIEE
ynpasieHus. PopManinM30BaHHOE ONMKUCAHKE 3aJa4 YIIPABICHUS U PETyIMPOBAHUSI.
OCHOBHBIE NPUHLHKIIBI VIIpaBJICHUs, HcIojab3yemMble B CAY. VYmpaBineHue jkecTkoe, IO
BO3MYILEHHIO, IO OTKJIOHEHUIO, UTPOBOE, JyalbHOE, aJJalTUBHOE, C MOJEIBIO KeIaeMOoro
npouecca; chepbl X MIPUMEHEHHS U COMIOCTABUTEIbHBIN aHaAIU3.

Krnaccudukaius cucrem ynpapieHuss. CUCTEMBbI NPSIMOro U HEMPSAMOIO yIpaBleHHUs, He-
IPEPHIBHOTO M TUCKPETHOTO ACHCTBUS, C OJHOMEPHBIMU U MHOTOMEPHBIMU IO BXOJaM U
BbIXOJaM 00beKTaMU ynpasieHUs. CUCTEMbI CBSA3aHHOIO U HECBSI3aHHOTO, 3aBUCHMOTO U
He3aBUCUMOro ympapieHus. CUCTeMBbl ¢ H30BITOYHONW pa3MepHOCTHIO BEKTOpa yIpaBiie-
Hust. OOBIKHOBEHHBIE, aJalITHBHBIE U UTPOBbIE CHCTEMBI.

Mamemamuueckue mooenu u munogvie Xapakmepucmuku 31eMeHn1os U cucmem ynpdaeie-
HUA

Bo3MoKHBIE BH/Ibl MATEMATHYECKUX MOJIEJIEH DJIEMEHTOB U CHUCTEM YIIPABICHHS. Henpe-
PBIBHBIE W AUCKPETHBIC, CTAIUOHAPHBIEC WU HECTAUHMOHAPHBIE, JIMHEUHBIC U HeJ'II/IHel\/JIHI)Ie;
CTAaTHYCCKHUEC MW AHHAMHYCCKHC, O6BIKHOB€HHBI€, JIOTUYECKHE M JIOTMKO-OOBIKHOBEHHBIC
CUCTEMBI;, JETCPMUHHUPOBAHHBIE H CTOXAaCTHYECCKHE yCTPOﬁCTBa U CUCTEMbI U UX MaTeMa-
THYECKHEC MOICIIH.

O606IHCHHOC COCTOSIHHUE M €r0 UCIOJIb30BAHUE ISl TUIIU3ALMKU MaTeMaTHYEeCKUX MoJIeJIel
3JIEMCHTOB U CUCTEM YIIPABJICHHA.

(DVHI[aMeHTEUIBHBIe CBOMCTBA YIIPpAaBJIACMbBIX 00BEKTOB M CHUCTEM. I/IHepL[I/IOHHOCTb 00BeK-
TOB U CHUCTEM YIIPpABJICHHUA. ynpaBJ'ISIeMOCTb, JOCTHKHUMOCTS, Ha6.]'[}OIIaeMOCTI>, BOCCTa-
HAaBJIMBACMOCTb U BO3MYIIACMOCTDb YIIPaBJIACMbIX OOBEKTOB U CUCTEM U MX KOJIHWYECTBEH-
HBI€ MEPBI. VCTONYHBOCTE JMHAMHYECKHUX CHCTEM.

Dnemenmosl meopuu 6epoAMHOCmel U CIYUALHbIX NPOYECCO8

OCHOBHBIE MIOHATHUS U OIpPEEICHUs TEOPUU BepOSITHOCTEeH. DYyHKLNHU pacrpee/ieH s Be-
POATHOCTEN CilydalHOW BeJIWYHUHBL. YMCIOBBIE XapaKTEPUCTHKH CIydaWHbBIX BEJTHYHH.
MHuoromepnsle pacnpeseneHus BepositHocTel. CiydaifHble MPOLECChl U HUX OCHOBHBIE
CTATUCTUYECKHE XapaKTepPUCTUKU. KoppensuuoHHble (YHKIUU CIy4alHBIX MPOLIECCOB.
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CriekTpanbHble TJIOTHOCTH ClydaifHbeix mpoueccoB. CiydalHble MPOLECCHl B THHAMUYE-
CKHMX CHCTEMaX.

Demenmovl Mamemamuyeckol Cmamucmuxi

OOwme nousaTus u onpenesienus. [Ipocreiimme onenku. MHTepBanbHble oLeHKH. JloBepu-
TeJIbHBIM HHTepBas. [IpoBepka CTaTUCTHYECKUX THUIIOTE3 O MapameTpax paclpeiecHUs.
Kputepuu cornacusi. [TocinenoBarenbHplil aHanu3. OcOOEHHOCTH CTaTHCTUYECKOrO BHIBO-
na. CTaTUCTHKKM M M3MEpPEHHs CTAllMOHAPHOTO ciydaiHoro mpotiecca. OueHka Koppens-
MUOHHOHU (yHKIMU. OLEHKa CIeKTPAIbHOM INIOTHOCTH

Mooenu obvexmos ynpasnenus

CpencTBa U 3Tarbl OMMCAHUs O0BEKTOB YIIPaBICHUs. XapaKTepUCTHKaA MOieIed 0OBEKTOB
ynpaBineHus. JluHamuyeckue Monenud OOBEKTOB yrpasieHus. CrTaTUyecKkue MOJIENH.
[Tpumep onucanus 00beKTa yIpaBIeHHUS.

Aemomamuszuposarnoe npouzsoocmeo. Cmpykmypa u npuHyunsl GopmMuposanus.
ABTOMaTHU3MpPOBaHHOE MpPou3BoACcTBO. CTPYKTypa aBTOMAaTH3UPOBAHHOTO IPOU3BOACTBA.
[lepeyeHb (YHKIMOHANBHBIX MojAcUcTeM. [Iporpammuble pelleHUs, peanusyrolue OT-
nenbHble QyHknuoHansHble ToncucteMbl (CAD, CAM, CAP, CAE, PPS, CAT, CAQ,
ERP, MES u np.).

CALS-cucrembl. OcHOBHBIE MOHATUSL U NpUHLMIBI opranu3auud CALS. CtpykTtypa u co-
CTaB HMHTEIPUPOBAHHOW HHGOPMALMOHHON Cpelbl, €IUHOro HH()OPMALUMOHHOIO Ipo-
CTpaHCTBA.

Cucmema asmomamusupoeaHHO2O0 KOHCMPYKNIOPCKO-MEXHOIOCUYEeCKO20 NPOeKmupoed-
HUAL.

Cucremsbl KOHCTPYKTOPCKO-TEXHOJIOTHYCCKOI'O ITPOCKTUPOBAHHUA H WHKCHCPHBIX PACYETOB
SHCKTpOHHaH MOJCJIb U3OCIIHA. HOBGPXHOCTHOG, TBEPAOTEJILHOC U m6p1/mHoe MOJCIIH-
poOBaHueE. PaCHpOCTpaHeHHbIe CUCTEMbI KOHCTPYKTOPCKO-TCXHOJIOTUYECKOI'0O IIPOCKTHPO-
BaHHA. (DOpMaTbI XpaHCHHA JaHHBIX.

Cucmema xpanenus u akmyaiuzayuu OAHHbIX.

Knaccuduxanus npoaykuuu. Knaccudukauus neraneit. Kogupoanue neraneit. Konupo-
BaHUe TexHoJsiornueckux npoueccon. Kinaccudukarop ECKJ/I. Yaubukauus o0o3HaueHH
U3JeJUH [T 2JIEKTPOHHOr0 TOKyMeHToo0opoTa anst PDM-cucteM.

Cucrembl ynpaBieHUsi 0a3aMu JaHHBIX. [IpHHUMIBI OpraHu3aluy pesiIUOHHON Oa3bl
naHHbIX. CHCTeMbl XpaHEHUs U aKTyallu3aluuu AaHHbIX npeanpusatus. PDM (PLM) — cuc-
TEMBI.




4

Cucmema asmomamuzuposanHoc0 NIAHUPOBAHUs, ONEPAMUBHO20 YNPAEIEHU U UCCIe)0-
8aHUA NPOUIBOOCMEA.

[Ipou3BOACTBEHHAS CUCTEMA KaK 00BEKT ymparieHus. PopMupoBaHue o0beKkTa yrpasiie-
HHs Ha OCHOBE IMPOU3BOACTBCHHON cucTeMbl. Crenuduka ynpasieHHs U BO3MYLIEHHH B
IIPOU3BO/ICTBEHHBIX CUCTEMAX.

3aj1a4a IpeBapuTEeNLHOrO (OMepaTUBHO-KANECHAAPHOIO) iaHUupoBanus. PopmyIMpoBKa
3aJ1a4M MpeIBAPUTENHHOrO IIaHUPOBaHUs. KpUTepuu ONnTUMAaIBEHOCTH.

OrnepaTBHOE peryJupoBaHUHe B MPOU3BOACTBEHHOU cucrteme. [IpuHumn ynpasieHus c
3TaJTOHHOW MoJeNbt0. DYHKIIMOHAIIBHAS MOJE/b YIIPaBJIE€HUs aBTOMATU3UPOBAHHBIM TEX-
HOJIOTMYECKUM y4acTKoM. [TapaMeTpbl cocTOsIHUS 0OOBEKTa YIpaBIICHHUS.

[Ipoepamvmuo-mexuuyeckue cpedcmea ynpasieHus npou3zso0CmeeHHolMU CUCmeMami
[IporpaMMHBI€ CpeJICTBa IUTAHUPOBAHUs M I'PYMIIOBOro yrpasieHus. PacnpocTpaHeHHbIe
MpOrpaMMHBIE TIPOAYKTBI ISl pELIEHUs 3aJa4yd YIIpPaBIeHUS NPOU3BOACTBOM. CHCTEMBI
yIpaBiIeHUs TeXHomorudeckumu npoueccamu, SCADA — cuctemsl.

TexHuyeckue cpeJicTBa TPYNNoBOro ympasieHus. CTpyKTypa TEXHUYECKHUX CpPEACTB
ynpasneHus. [IpomeiieHHbsie cetd. [IpoTokonbr oOmMeHa. YcTpoiicTBa 4MCIOBOrO Mpo-
rpaMMHOT0 yrpasieHus. Onucanue si3pika nporpammuposanus UYITY.

Cmpykmypa u cocmasHvle yacmu npoeKma no agmomamuzayuu

Crauu MPOeKTUPOBAHUS M COCTAB MTPOEKTOB aBTOMATH3ALIMH.

CrpyKkTypa cuctembl ynpasiaeHus. PazpaboTka cTpyKTypHbIX cxem. OOuiue MpUHLHUIIBI
pa3palboTKH (HyHKIHOHATBHBIX CXEM.

@OyHKIMOHATBHBIE cXeMbl. M300paskeHre TeXHOIOTHYeCKOro 000pyA0BaHHUS U KOMMYHH-
kauui. M3o0paxeHue cpecTB u3MepeHus U aBTomatu3auu. [Ipumepsr.
[IpyHUMNHATBHBIE JeKTpHUecKkre cxeMbl. O0urue TpeOOBaHMs K MPUHLIMITUATBHBIM CXe-
mam. [IpaBuiia BbIMOJHEHUS TPUHLUITUATIBHBIX AIEKTPUUECKUX CXEM.

Tunoewvie s1emenmol cucmem asmomMamu3ayull NPOU3BO0CMad

CucreMbl aBTOMAaTU3UPOBAHHOIO MPOeKTUpOBaHUs. KOHIETIUSI KOMIUIEKCHOH aBTOMaTH-
3allMM POU3BOACTBA. [ [pUHIMIIBI TOCTPOEHHUS CUCTEM YIIPABIICHUS U PEryTHPOBAHHS.
[lepBuuHble u3MepuTenbHbIe MpeoOpazoBaTenu. CTpykTypa HHTep(heicHOro ycTpoiicTaa
CBSA3M ¢ 00BEKTOM yrmpasieHus. CriocoObl epeadnd CUTHAIOB YIIPABI€HHS B TUHUAX CBS-
3U.
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OcHoBHasi 1uTEpaTypa

1. TIpoekTHpOBaHME MEXATPOHHBIX U POOOTOTEXHHYECKHX YCTPOHCTB: yuel. nmocobue /
A.TT. JIykunos. - Mocksa; Kpacnonap: Jlanb, 2012. - 605 c.

2. CrpykrypHblii cunTe3 mapamienbHeix MexaHusmoB (Type Synthesis of Parallel
Mechanisms): [monorpadus: nepeson ¢ anrauiickoro] / C. Kyn, K. I'occenun. - Mockaa:
OUBMATIIUT, 2012. - 275 c.

3. Kossipe FO.I'. 3axBaTHbIE YCTPOHCTBA U WHCTPYMEHTHI MPOMBIIIJIEHHBIX POOOTOB.
M: KuoPyc, 2011. - 312 c.: un.

4. Ko3ssipes IO.I'. [IpumeHenne nmpombIieHHBIX podoToB. M: KnoPyc, 2011. - 488 c.:
1708

5. Kuwm JI.IL. Teopus aBromaruyeckoro ynpasienus. T. 1. - M.: DU3SMATIJIUT, 2003.
6. Pyb6an, A.W. Teopust BeposSTHOCTEH 1 MaTeMaTHuUeCKasl CTaTUCTUKA: yuel. mocodue: B
2 4. /A.W. Py6an. — Kpacnosipck: KI'TY 1996.4.1.-128 c. U.2.-132 c.

7.  Macansckuii ['.b. Matematudyeckne oCHOBBI KHOepHETHKHU: yueO. mocooue / ['.b. Ma-
CalbCKHil. — 2-e u3a.,nepepad. U nomn.- Kpacnosipek: Cud. denep. yu-1, 2018.-384 c.

8. TlpoekTHpoBaHHE aBTOMATH3UPOBAHHBIX CHUCTEM IPOU3BOJCTBA: yyeOHOe mocodue /
B. JI. Kontox. - Mocksa: Kypc; Mocksa: HUL] UHDPA-M, 2014. - 312 c.

9. ABTOMaTH3MpPOBaHHOE MPOEKTHUPOBAHHE CPEACTB U CUCTEM YIPABIEHUS: yued. moco-
oue mst crynentoB By3oB / E.E. Hockosa, JI.B. Kamynun, C.B. Uennos; Cub. denepar.
yH-T. - Kpacnospcek: UTIK CDY, 2011. - 189 c.

JlonosHuTEILHAS JIUTEpPaTypa

1.  Bbypnakos C.®. u ap. [IpoekTupoBaHue MaHUIYJISITOPOB IIPOMBIIIIEHHBIX POOOTOB U
pOOOTU3MPOBAHHBIX KOMILIEKCOB: Yuel. nocodue ais BTy30B / C.D. Bypnakos, B.A. [lps-
yeHko, A.H. Tumocdee — M.: Briciias mkona, 1986. — 264 c.

2.  ®ponos K.B., BopoOses E.M. MexaHuka npoMbILIIEHHBIX pOOOTOB. OCHOBBI KOHCT-
pyuposanusi. Kaura 3. Y4eb. nocobue aia sry3os: B 3 ku. / Ilox pen. K. B. ®posnosa, E.
1. Bopobsesa. Ku. 3: OcnoBsl koHcTpyupoBaHus / E. . Bopoboses, A. B. baduy, K. I1.
Kykos u np. —M.: Beicu. k. , 1989r. — 383 c.

3. Oduunansubiit caiit npousBoautens podoroB FANUC Robotics. — Pexum moctyma:
http://fanucrobotics.com/

4. OdunnaneHelii cailt npousBoautenst poooroB KUKA Robotics. — Pexxum moctyma:
http://www.kuka.com/

5. OduumnanbHblii caliT NPOU3BOAUTENSI METAIOPEXKYIIMX cTaHKoB Haas Automation
Inc. — Pesxum noctyna: http://www.haascnc.com/lang/

6. Oduuuaneubiii caiit [lenapramentoB [{udpoBoe mnpousBoactBo u HemnpeprsiBHOE
IIPOM3BOJICTBO U MPUBOLI (Siemens). — Pexxum noctyma: http://automation-drives.ru

7.  Teopus aBroMaruveckoro ympasiaeHus. Y. 1,2. / Ilox pen. A.A. Boponoa. — M.:
Bricimas mkosna, 1986.

8. 2. Teopus aBTromaruyeckoro ympasinenus. Y. 1,2. / I[Toxg pen. A.B. Herymmna.— M.:
Bricirag mkosna, 1983.
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9. AunekceeB A.A., Mmaes J1.X., Ky3smun H.H., SIkoBneB B.b. Teopus ynpabieHus:
Yue6. nis By30B. — CI16.: M3a-so CIIOI TY «JIDTH», 1999

10. TIpoekTHpOBaHHE CHCTEM ABTOMATHU3ALHMM TEXHOJIOTMYeCKHX mpoueccos: CrpaBod-
Hoe nocobue/ A.C. Kmoes, B.B. I'nmazos, A.X. [lyoposckuii, A.A. Kmoes; Ilox pex. A.C.
KiroeBa. — M.: DHeproaromusaar, 1990. — 464 c.

11. Anexcannpos K.K., Ky3pmuna E.I'. DiaekTpoTexHUYeCKHe YePTEKHU U CXeMBL. — M.:
OHeproatomuszart, 1990. — 228 c.

12. Kamunckuii E.A. IlpakTiueckue NpuEMBI UYTEHHUS CXEM DJIEKTPOYCTaHOBOK. M.:
DHeproaromusaar, 1988. — 368 c.

13. TI'ycraB Omncon, [xauryuno ITuanu. I{upposeie cucTeMbl aBTOMATHU3ALMK U yIIPaB-
nenus. — CI16.: Hesckuit Inanext, 2001. — 557 c.

ITepeyeHb BONPOCOB H 3aJaHHH

1. Kraccudukanus cucreM aBTOMaTU3alUU U ynpabieHus. OCHOBHBIE OINpeJe/IeHHs,
TpeOOBaHUs U MOHATHUS.

2. TIpHHIMIIBI TOCTPOSHHS CUCTEM aBTOMAaTH3AIMU O0BEKTOB YIIPABICHHUS.

3. CrpykrypHble, (GyHKIMOHATIbHBIE U MPUHIUIIUATIBHBIC IEKTPUYECKHE CHCTEM aBTO-
MaTH3aLUU.

4. CraTHCTHYECKHE M JTUHAMHUYECKHE XapaKTePUCTUKU OOBEKTOB U 3BEHbEB YIIpaBIIe-
HUSI.

5. Tlepematounsie ¢pyHkuuu. [IpeoOpazoBaHusa CTPYKTYPHBIX CXEM.

6. OcHOBHBIE MMOKa3aTeJIU KayecTBa PeryJupOBaHUs U YIIPABICHHUS.

7. TunoBble MpOIECCHl PEryJupoBaHUs. THUIMOBBIE IUHAMUYECKUE 3BEHbS CHUCTEM
yIpaBIeHHUS.

8.  Meroabl HAEHTH(PUKALUY [TAPAMETPOB OOBEKTOB YIIpaBICHHUS.

9. TexHoloru4ecKue MpoIecchl U arnmnapaThbl Kak 00bEKThl yIIPaBICHHUS.

10. OcHoBHble MpUHLHUIIBI TOCTpOoeHust CAY.

11. OcHoBHbIE NPUHLHUIIBI TPOEKTUPOBAHUS CXEM aBTOMATHYECKOIO YIPAaBICHUS U TeX-
HOJIOTMYECKOI'0 KOHTPOJIA.

12. OcHOBHbIE TOHSITUSI U OIpee/IeHUs] TEOPUU BeposTHOCTeH. DYHKIUHU pacrpeese-
HUSI BEPOSITHOCTEH ClydallHOW BeJWYHMHBI. YHCIOBBIE XapaKTEPUCTUKU CIIyYalHbIX BEIU-
YHH.

13. OcHOBHbIE TTOHSTUSI MATEMATUYECKON CTATUCTUKH.

14. Martemaruueckue MOJIeIH O0OBEKTOB YIIPABICHHUS.

15. TlpoekTupoBaHue poOOTU3UPOBAHHBIX TEXHHUUECKUX KOMILIEKCOB. OCHOBHbIE MOHS-
THSL O MPOLIECCE MPOEKTUPOBAHMUS.

16. [lpomblilieHHBIE POOOTHI B CUCTEME KOMIUIEKCHOW aBTOMAaTH3allMH MPOU3BOCTBA,
MX KJIaccuuKauus 1 OCHOBHbIE XapaKTePUCTHKHU.

17. O06001IeHHbIH aTrOPUTM MIPOSKTUPOBAHUS pOOOTA-MAHUITYJISITOPA.

18. IlpoekTupoBaHue poOOTHU3UPOBAHHBIX TexHosorudyeckux kKomruiekcoB (PTK). Oc-
HOBHBIE 3Tarbl padoT no co3znanuto PTK

19. TloHATHSA U CTPYKTYpa pOOOTH3UPOBAHHBIX KOMITJIEKCOB.

20. @yHKUMH pOOOTU3UPOBAHHBIX KOMILIEKCOB.

21. Knaccudukamus poOOTH3HPOBAHHBIX KOMIIEKCOB.
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CocTaB ¥ NIPUHIKUIIBI PYHKIHOHUPOBAHUS THOKKUX ITPON3BOACTBEHHBIX KOMIIJIEKCOB
Opranwuzanus pabotsl PTK. O600menHsii anroputm padots PTK.
dopmupoBaHKe IIaHa pacronokeHus odopynosanus PTK.

OcHoBHoe 1 BcriomoraresbHoe obopynoBanue [ TIK mexanoobpaboTku.

OCHOBHBIE MPUHIIMITBI U TUIIOBBIE CTPYKTYpPbl cucTeM ynpasienus B PTK.
[IpumeHeHUe MPOMBILITEHHBIX POOOTOB (MPUHLIUIIBL, IIPUMEpBI).

CucTeMbl aBTOMaTH3UPOBAHHOTO MPOEKTHPoBaHUs 1 MojenupoBanus PTK.

Bpewmst mpoBeieHust BCTYUTEIbHOIO UCTbITaHUs — 120 MUHYT.



