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Conep:xaHne nporpaMvbl
(no aucouninHe «TeXHOIOrHN aBTOMATH3aLUUK U POOOTH3ALNH TEXHUIECKUX CHCTEM»)

Paznenbl JHCHHNIHHDI

Ocnogitbie nonamus, onpeoeterus U KiaccuQukayus CUucmem ynpaeieHus
ABTOMAaTHYECKHE YCTPOHCTBA U CUCTEMBI, UX KJIaccHuUKAIMsA N0 HAa3HAUCHMIO. Y paBlie-
HUE U pETyJMpoBaHue. YIpaBiisieMble 00BEKTHl U UX Kiaccupukauusi. YrnpapisieMble Be-
JIMYMHBI, YIIPABIAIOIINE W BO3MYIUAIOLIKE BO3ECUCTBUS B O0BEKTaxX ynpanieHus. Cucre-
MBI HEaBTOMAaTHYECKOIo, aBTOMaTHYE€CKOTr0 U aBTOMAaTU3UPOBAaHHOrO yrnpasheHus. O6006-
IIEHHAs CTPYKTYpHAasl CXeMa CUCTEM Yy paBJIeHHS.

Tunossle 3a1auy aBTOMAaTUYECKOrO YIIPABICHUS U PEryIHpOBaHUs. ABTOMaTHYecKas cTa-
OWM3aLusi, MporpaMMHOe yIpaBjeHHUE, aBTOMATHUYECKOE ClIe)KeHHe, DKCTpeMalbHOe pe-
ryJupoBaHHEe, TepMHHaIbHOE, (UHHUTHOE, IPOTHUBOABAPUHHOE M BOCCTAHABIUBAIOLICE
yrpasiieHus. POpMaTIU30BaHHOE ONUCAHUE 33/1a4 YIIPABICHHUS U PEryIHpPOBAHUS.
OcCHOBHBIE NPUHLMIbBL YIpPaBAeHUs, Hcnosb3dyeMmble B CAY. VrpasneHue xecTkoe, Mo
BO3MYILEHHIO, 110 OTKIIOHEHUIO, UTPOBOE, IyallbHOE, aalTUBHOE, C MOACJIBIO JKEITAeMOT0
npotuecca; chepbl UX MPUMEHEHHUS U CONIOCTABUTEABHBIN aHAU3.

Knaccuduxanus cucrem ynpapiaeHus. CHUCTEMBI IPSIMOTO M HENPSMOTO yIpaBlIeHUs, He-
MPEepPBIBHOIO U JUCKPETHOTO NEeHCTBUs, C ONHOMEPHBIMH U MHOTOMEPHBIMHU IO BXOJAM U
BbIXOAaM 0ObeKkTaMu yrpabieHus. CUCTEMBl CBSI3aHHOIO U HECBA3aHHOIO, 3aBUCUMOIO U
He3aBUCUMOro ynpasieHUs. CUCTeMbl ¢ U30bITOYHOM pa3sMEpHOCTBHIO BEKTOpa yIpaBie-
Husl. OOBIKHOBEHHBIE, a1alITUBHbIE U UTPOBbIC CHCTEMBI.

Mamemvamuueckue mooenu i munogole XAPAKMEPUCMUKU NEMEHNIO8 U ClUCmeM ynpdasie-
HUA

Bo3moxHbIe BWJIbl MATEMATUYCCKUX MOJICTeH DJIEMEHTOB U CHUCTEM YIPABICHHUS. Henpe-
PBIBHBIE WU AUCKPETHLIC; CTAHMOHAPHBIC H HCCTAllHOHAPHBIC, JTHHEHHbBIE H HGIIPIHQFIHBIG;
CTaTHYECKHE M JHHAMHYECKHE; OOBIKHOBEHHBIC, TOTHYECKHE H JIOTUKO-OOBIKHOBEHHbIE
CUCTEMEBL;, JCTCPMUHHUPOBAHHBIC H CTOXACTHYCCKHE yCTpOﬁCTBa N CUCTCMbBI H UX MaTemMa-
THYCCKHEC MOICJIN.

O606[LI€HHO€ COCTOSIHHE H €I'0 UCMOJB30BaHUE AJI TUIIU3ALMK MAaTEMATHUYECKUX MOJeliel
SNIEMEHTOB U CUCTEM YIIPABICHHUA.

CDYHJ_'[aMEHTaJ'[beIC CBOMCTBA yNpaBJisieMbIX 00BEKTOB U CHCTEM. MHepHI/IOHHOCTB 00BbeK-
TOB W CHUCTEM YIIpaBJICHHA. YHpaBH}IGMOCTb, JOCTHXKHUMOCTD, Ha6H}OHaeMOCTb, BOCCTa-
HAaBJIHBA€MOCTb H BO3MYLUACMOCTE YHPABJISCMBIX OOBEKTOB M CUCTEM M UX KOJHMYECTBEH-
HBIC MCPLI. Y CcTONYUBOCTh JUHAMHYECKHUX CHCTEM.

Dnemenmsl meopui epoOAMHOCHEl U CIYYAUHBIX NPOYECCOs8

OcHOBHbIE MOHATHUS U ONpeneseHUst TeOpUU BeposiTHOCTel. DYHKUUU paclpenelieHNs Be-
POATHOCTEHN cly4allHOW BeJHuMHbl. UHCIOBble XapaKTepUCTHKH CIy4YaWHBIX BeJIMYMH.
MHoromepasle pacrpefeneHus BepositHocTeil. CirydaiiHble MPOLECCHl M UX OCHOBHBIE
CTAaTUCTHYECKHE XapaKTepUCTUKU. KoppensiunoHHble (YyHKUMH Cliy4ailHBIX MPOLIECCOB.
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CroexTpalibHble TIOTHOCTH CNy4daiHbIX npoueccos. CnyvyalHbie ApOLECCCh B JIMHAMUYC-
CKUX CHCTCMAaXx.

FnemeHmel MAMEMAMUYECKOU CMAmMUCHUKY

Ob6mue noHATHA B onpeaciacHus. Llpocteiiuue ouenku. MuTepBanbHbie onenku. JIoBepH-
TCNLHLIR uuTepBan. I'lpoBepka CTATHCTHYECKUX [HIIOTE3 O 11apaMeTpax pacnpeiciiCHHUS.
Kputepun cornacus. [locnegoparensHpiii aHamu3. Oco0eHHOCTH CTATHCTUYECKOTO BBIBO-
Aa. CTaTHCTUKKM M M3MepeHHs CTallHOHApHOTO ciaydaifHoro mpouecca. OueHka Koppens-
HHUOHHOH PYHKUUHK. OLieHKa CIEKTpaIbHOH [NTOTHOCTH

Mooenu ob6vermos ynpasaenus

CpejicTBa U 3TAlbl ONUCAHHS 00BLEKTOR YIIpaRaeHua. XapaKTepucTHKa Moieleld 00beKToB
ynpapiaenua. JuHamMueckue MoZelM o00beKTOB yrpaBieHHS. CraTuteckde MOIENH.
Ipumep onucanus oObEKTA yIIpaBleHUs.

Aemomamuszuposanroe npoussodcmeo. Cmpykmypa i npuHyunsl opMupoeaHiis,
ABTOMATH3MPOBAaHHOE MPOHU3BOACTBO. CTPYKTYpa aBTOMATH3HPOBAHHOIO NMPOH3BOCTRA.
[Tepeyens (yHKUHOHANBHBIX MoAcHcTeM. [IporpaMMHbIe peLIeHMs, pealid3ylolIHe OT-
Jensibie GyHkunonansibie noacucteMet (CAD, CAM, CAP, CAE, PPS, CAT, CAQ,
ERP, MLES u np.).

CALS-cucrembl. OCHOBHbIE MOHATHS M TPHHLMIBE opranu3audd CALS. CTpykTypa H ¢co-
CTaB WHTErpUpPOBaHHOH HWHPOPMALHOHHOH Cpedpl, € MHOr0 HH(OPMAIMOHHOIO IIpo-
CIPaHCTRA.

Cuemema ABMOMAMUIUPOBAHHOO KOHCIMPYKMOPCKO-MEXROACCUYECKO20 RPOEKMUPOEU-
HUA.

CHcTeMBl KOHCTPYKTOPCKO-TEXHOMOIHYECKOTO TIPOSKTHPOBAHHS B HHKEHEPHBIX pacueToB
3,’I€KTPOHHaH MOIOCJ/Ib H3ACMIHA. HOBCpXHOCTHOE, TBCPAOTCIIBHOC H 1"I/I6pH,I[HOE MOJCTH-
pPOBAHHE. PaCHPOCTpaI-IeHHbIE CHCTEMBbI KOHCTPYKTOPCKO-TEXHOIOTHYECKOTO MPOSKTHPO-
BaHHA. CDOpMaTI:-I XPaHCHHA TaHHBIX.

Cucmema xpaneHus u akmyanuzayu OaHHbLX.
Knaccudukauns npoaykuuu. Knaccudukauus peraneii. Koguposanve getaneii. Koaupo-

BaHWe TexHoNornyeckux npoueccos. Knaccudukatop ECKA. YHudukamns obo3uauenui
M3JeAui AT 2MeKTPOHHOIro A0KyMeHToodopoTa anst PDM-cuctem.

CucteMp!l yrpapieHds ©azami JaHHBIX. [IpHHUOMITE OpraHW3aidd pelisuMoHHOH Oa3bl
AaHHbIX. CHCTeMBbl XpaHCHMS U aKTYaANIH3aluM JaHHBIX npeanpustus. PDM (PLM) — cuc-
TEMBI.
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Cucmema asmomMamuzupoO8AHHO20 NIAHUPOBAHS, ONEPAMUBHO20 YNPABICHUs U UCCAe00-
6AHUA npou3606cm6a.

[Ipon3BoacTBEHHAs CUCTeMa KaK 00BeKT ynpasienus. PopmupoBaHue oObeKTa yrpasie-
HUSI Ha OCHOBE INIPOU3BOJCTBEHHOH cucTeMbl. Crienu¢uka yrpapiaeHUss U BO3MYLIEHUH B
MPOU3BOACTBEHHBIX CHCTEMAX.

3aja4ya npenBapUTeNaLHOro (onepaTUBHO-KadeHAapHoro) miuaHuposanus. DopmynupoBka
3a1a4M NpeBAPUTENIEHOIO ITaHUPOBaHHUs. KpuTepuu ornTuManbHOCTH.

OnepaTUBHOE peryJupoBaHUE B MPOU3BOJACTBEHHOU cucTeme. [lpuHuMn ynpaBneHus c
STAJIOHHOH MOAENbO. PYHKIHOHANBHAS MOJE/b YIIPABICHUSI aBTOMATU3UPOBAHHBIM TeX-
HOJIOTUYECKMM Y4acTKOM. [lapamMeTpbl COCTOSAHUSA 00BbEKTA YIPaBIECHHUS.

IIpoepammuo-mexuuueckie cpedcmea ynpasieHus NPouU3800CMEEHHbIMU CUCMEMAMU
[IporpammHBIe cpeACTBa IUIAHUPOBAHUSA U [PYNIOBOrO vipaBieHusd. PacnpocTpaHeHHble
MporpaMMHbIE MPOAYKTHI JUISl PELICHHS 3aJayd YIIpaBJeHHsA NpPOou3BOACTBOM. CHCTEMBI
yIpaBJeHUs TeXHOJIOruyeckuMu npoueccamu, SCADA — cuctemsl.

Texnuueckue cpexncrsa rpynnosoro ynpasieHHs. CTpyKTypa TeXHHYECKHX CpeICTB
ynpasieHus. [IpomeinuieHHsle ceT. [IpoTokonsl oOMeHa. YcTpolicTBa YHCIOBOrO Mpo-
rpaMMHOr0 yrpapieHusi. Onucanue si3bika nmporpammupoBanus UITY.

Cmpyxkmypa 1 cocmagHble vacmi nPOeKma no agmomMamu3ayuil

Cranny NpoeKTUPOBAHUS U COCTAB MIPOEKTOB ABTOMATU3ALIUH.

CTpykTypa cHcTeMBbl vrpasieHus. PaszpaboTka cTpykTypHbix cxem. OOIIHME NPHUHUMIIBI
pa3paboTKu PYHKLIHMOHAIBHBIX CXEM.

@yHKUHOHANbHbIE cxeMbl. M300paXkeHHe TeXHOJI0THYecKoro o0opy10BaHUsST U KOMMYHH-
kauui. M3o0paxeHue cpesicTB U3MepeHus U aBToMaTH3aluu. [Ipumepsl.
[IpyHUMNIMATBHbIE ANEKTPUYecKHe cxeMbl. Obiue TpeOoBaHUS K MPUHIUIAAILHEIM CXe-
MaM. [ IpaBuiia BbITOTHEHUSA IPUHUUITHATIBHBIX JIEKTPHIECKHUX CXEM.

Tunosvie 2.1emenmel cucmem AMOMAmMuU3AYUL NPOU3BOOCHIBA

CucTeMbl aBTOMAaTH3UPOBAHHOTO MPOeKTUpOBaHus., KOHUENIHA KOMIUIEKCHOM aBTOMaTu-
3alKH [IPOXU3BOACTBA. [ IpMHIIMIIBI OCTPOEHUS CUCTEM YIIPABIEHHS U PEryITHPOBAHUS.
Ilepsuunble U3MepHUTENBHBIE NTpeoOpazoBarenu. CTPyKTypa UHTepdeicHOro ycTpoiicraa
CBA3H ¢ 00BEKTOM ymnpasiieHus. CriocoObl [epeaadn CUrHAIOB YITPaBIeHHS B THHHAX CBS-
34.
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OcHoBHAf TUTepaTypa

1. Tlpoekruposanue MEXaTPOHHEIX M POOOTOTEXHHYECKHX YCTPOHCTB: yued. nocodue /
A.T1. Jlykunos. - Mockea;, Kpacaoaap: Jlaus, 2012, - 605 c.

2. CTpykTypHBIH cuHTe3 napae)bHbix MexanusmoB (Type Synthesis of Parallel
Mechanisms): [Monorpacus: nepesoa ¢ anmnickoro] / C. Ky, K. T'occenun. - Mocksa:
OUSMATIIIT, 2012, - 275 c.

3. Ko3seipes HO.I'. 3axBaTHble YCTpolicTBa U MHCTPYMEHTH MPOMBIILTIEHHBIX POOOTOB.
M: KnoPyc, 2011.-312 c.: uin.

4. Kospiper HO.I'. Ilpumenenne npoMsilulieHHBIX podoToB. M: KHoPyc, 2011. - 488 ¢.:
HIL.

5. Kum LTI Teopus apromatuueckoro ynpasmeuus. T. 1. - M.: ®U3MATIINT, 2003.
6. Py6an, AW Tcopus BeposaTHOCTeH H MaTeMaTHYeckas CTATHCTHKA: yied. mocobue: B
2 4. /A H. Py6an. — Kpacrospck: KI'TY 1996.H.1.-128 ¢. H.2.-132 c.

7. Macansckuit I'.b. MaremaTnueckue oCHOBBI KHOepHETHKH: Yued. nocobue / I'.b. Ma-
canbCKui. — 2-¢ uza.,nepepad. M non.- Kpacnosapek: Cub. denep. yu-t, 2018.-384 c.

8. TlpoekTupoBaHHe aBTOMAaTH3UPOBAHHBIX CHCTEM TMPOU3BOACTBA: ydeOHoe nocobue /
B. JI. Kontwox. - Mocksa: Kype; Mocksa: HUIL] MHOPA-M, 2014. - 312 ¢.

9. ABTOMAaTH3HPOBAaHHOE MPOSKTHPOBAHHE CPCIACTB U CHCTCM YIPaBICHUSA: yued. 1noco-
oue ans crynentos Byszos / E.E. Hockora, /I.B. Kanynun, C.B. Uenuos; Cud. dbeaepai.
yH-T. - Kpacnosapck: UIIK COV, 2011. - 189 ¢.

IlO[IOJl HHTE. ILHANA JAUTepaTypa

1. bypmakos C.®. u ap. [IpoexTHpoBaHHe MaHUMTYISITOPOB MPOMbBIIICHHBIX POOOTOB H
pOOOTU3MPOBAHHBIX KOMILIEKCOB: Yued. nocodue ana srysos / C.D. bypmaxos, B.A. [lbs-
yeHKo, A.H. Tumodees — M.: Bricinias wkoza, 1986. — 264 c.

2.  ®ponos K.B., Bopodses E.M. Mexanuka npoMelieHHbIX podoToB. OCHOBBI KOHCT-
pyupoanus. Kuura 3. Vueb. nocobue ans Bryzos: B 3 ku. / IHoa pen. K. B. ®dponosa, E.
. Bopodbesa. KH. 3: OcHoBbl koHcTpyHuposauus / E. V. BopoOees, A. B. baduy, K. T1.
Kyxos u gp. —M.: Beicur. wk. , 1989r. — 383 <.

3. OduumnansHelil caiT nponssoautens podoros FANUC Robotics. — PexuM gocryna:
hitp://fanucrobotics.com/

4. OduuuanbHelll caliT npouspomutess podoros KUKA Robotics. — Pexum moctyra:
http://'www.kuka.com/

5. OduunanbHelii calT NPOU3IBOAMTENS METAIOPEXKYIIHMX cTaHkoBR Haas Automation
Inc. — Pexxum moctyma: http://www.haasenc.com/lang/

6. Od¢uumanpubiii caift Jenapramentos Lludposoe mpouseoactso v Hernpeprnisnoe
IPOH3BOACTBO M NPUBOJLI {Siemens). — Pexxum moctyna: http://automation-drives.ru

7. Teopus apromatuueckoro ynpasieHus. Y. 1,2. / ITog pea. A.A. Bopouosa. — M.:
Borcmas mkomna, 1986.

8. 2. Teopus aBToMaruveckoro yupaenenus. Y. 1,2. / [ox pea. A.B. Hetymmna.— M.:
Boicwag wkona, 1983.




6 .

9. Anexceer A.A., Umaes JI.X., Ky3smuu H.H., Slkorner B.b. Teopus ynpapiaeHus:
Y4e6. nns Byszos. — CI16.: M3n-o CHOITY «JI2TH», 1999

10. TIpoekTupoBaHHe CHCTEM ABTOMATH3AUMH TeXHOIOIMYecKHX npoteccos: Crpasou-
Hoe mocobue/ A.C. Knwes, b.B. INnazos, A.X. [lydposckuii, A.A. Knroeg; Ilog pen. A.C.
Kmoepa. — M.: Dueproatomusaat, 1990. — 464 ¢.

11. Anexcangpos K.K., Kyzpmuna E.I'. DnekTpoTexHuueckHe YepTexKH H CXeMbl. — M.:
DHeproaromusaar, 1990. — 228 c.

12. Kamuuckuii E.A. Ilpaxtudeckue npuéMbl YTCHUA CXEM 3IJIEKTPOYCTAHOBOK. M.:
DHeproaromuzyar, 1988. —368 c.

13. [ycra Oncon, [dxauryuno Iluanu. I{ubpossle cUCTEMBI aBTOMATH3ALMH B YIIPAB-
nenus. — CIT0.: Herckuit Jlnamekr, 2001. — 557 c.

Ilepeuenn BONPOCOB ¥ 3aJaHHH

1. Kraccudukauus cucrem aBTOMaTH3aUNUH W ynpasiaeHHs. OCHOBHBIE OIIpede/IeHH,
TpeOOBAHHS H TOHATHS.

2. [IpuHUMITHI TOCTPOCHUS CUCTEM aBTOMATH3ALHUN O0OBEKTOB YIIPABJICHUA.

3. Crpykryphsle, QyHKUMOHAIBHBIE W TIPUHUMINIUAIBHBIE JICKTPHYSCKHE CHCTEM aBTO-
MaTH3aluy.

4.  CTaTHCTHUECKHE U IHHAMHYECKHE XapaKTepPHCTHKH OOBEKTOB M 3BCHLEB YIpaBlie-
HuA.

5. Ilepenatounsie (pyrkimu. [[peodpazoanus CTPYKTYPHBIX CXEM.

6. OcHOBHBIe MOKazaTelH KauecTBa PerylHpoOBaHus U yITpaBJICHUS.

7. TunoBble npouecchbl PEryaupoBaHus. THNOBbLIE JIMHAMWYECKHE 3BEHBI CHCTEM
YIIPABIICHHA.

8.  Mertoab uaeHTUGUKALNKA NAPAMETPOB OOBEKTOB YIIPaBIICHAS.

9. TexHonoruueckue NpoLEecchl M ANMapaThl KAK 0OBEKThI YIIPABICHHUSL.

10. OcHoBHBIe TPHHUHII TOCTpoeHUs CAYVY.

11. OcHoBHBIC TNPHUHUMIBI IPOCKTUPOBAHUA CXE€M aBTOMATHYECKOTO YIIPABIEHHSA W TeX-
HOJIOTHYECKOTO KOHTPOIS.

12. OcHoOBHbIE [OHSTHS Y OlIpeleleHus Teopru BepositHocTeld. (DYHKUMK pacnpeie.ie-
HUS BEPOATHOCTEH CIyYaHHOU BEIWYHHbL. YUCII0Bble XAPAKTEPUCTHKU CIIYUAHRHBIX BC.IH-
4HH.

13. OcHOBHBIE OHATHS MaTeMaTHYECKOH CTAaTHCTHKH.

14. Maremaruyeckue MoJIeIH OOBEKTOB YIIPABICHMS,

5. TlpoexTupoBaHHe pPOOOTHIUPOBAHHBIX TEXHHYECKUX KOMONekcoB. OCHOBHBIE NOHS-
THA O NIPOLECCE TIPOEKTHPOBAHNS.

16. TMpombiiusenubie podOTEl B CUCTEME KOMILIEKCHOH aBTOMATH3aUMH MPOH3BOACTBA,
MX KJA4CCH(UKAUKUA M OCHOBHBIEC XapaKTEPHCTHKU.

17. O000meHHbIH aXrOpHTM ITPOEKTHPOBAHHS podOTa-MaHHUILYIISTOPA.

18. IlpoekrupoBaHue poOOTUIUPOBAHHBIX TexXHOJorHyeckux xommiekcoB (PTK). Oc-
HOBHBIE ATaIb! padoT no cozaanuio PTK

19. TloHsiTust v cTpyKTYpPa pOOOTH3HPOBAHHBLIX KOMILIIEKCOB.

20. @®PyHKUMH poOOTUIUPOBAHHLIX KOMIIJIEKCOB.

21. Knaccuduxkauusa poOOTH3HPOBAHHBIX KOMILJICKCOB.
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CocTaB ¥ MPUHUMIBI GYHKIHOHHUPOBAHUA THOKUX MPOU3BOACTBEHHBIX KOMILIEKCOB
Opranunzauus pabotsl PTK. O600menHsii anroput™ padotsl PTK.
dopmupoBanue nua”a pacnonoxesus odopyaosaunus PTK.

OcHoBHoe U BcrioMmoraresbHoe obopynoBanue [ TIK mexanoo6paboTku.

OCHOBHBIE MPUHLMIIBI U TUIIOBBIE CTPYKTYPbI CUcTeM yiipaBieHus B PTK.
[IpumeHeHNe NPOMBIIUIEHHBIX POOOTOB (IIPUHLUIIBL, [IPUMEPHI ).

Cucrembl aBTOMaTU3UPOBAHHOTO MPOCKTHPOBaHHA U MoaenupoBanus PTK.

Bpemst npoBeneHust BCTynUTENbHOrO UCIbITaHUSA — 120 MUHYT.



