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Conepaxanune nporpammer
(no aucuunune «Texaororuu aBTOMaTH3aUMH H POOOTHU3AIUHN TEXHHYECKUX CHCTEM> )

Pazaensl sucnunanuel

Ocrognole nonsamus, onpedenenus u Knaccugpuxayus cucmem ynpaeaenus
ABTOMaTHYeCKMe YCTDPOICTRA 1 CHCTEMBbL, HX KJIACCH(UKALMS M0 HA3HAYCHHUIO, Ynpagsne-
HHE U pEryNHpoBaHue. Yrpasnsemble 0OBEKTEl ¥ HX Kaccupukauua. Ypasisemele Be-
JIHHHbL, YTIPABMAIOIME H BO3MYIIAIOIIHE BO3AEHCTBHA B 0ObeKTaX ynpasjenus. Cucre-
MBI HEABTOMATHYECKOI0, aBTOMATHYECKOIO K aBTOMaTH3HPOBaHHOro yrpasiteHus. O606-
LICHHAs CTPYKTYPHAS CXEMa CHCTEM YIIpaB/IeHHS.

TynoBele 33124 ABTOMATHYECKOrO VIIPABICHHS 1 PEryIHpPOBaHHUS. ABTOMAaTHYECKAS CTa-
Ouansauus, nporpaMmHoe YUPaBJICHHE, aBTOMaTH4ECKOE CIEKCHHE, IKCTPEMANIBHOE pe-
TYHPOBaHHE, TePMHUHANbHOE, (UHHTHOE, NPOTHBOABAPHITHOE H BOCCTAHABIIMBAIOLIEE
yIpaBieHuA. GOpMaTU30BaHHOE ONHCAHHE 33034 YTIPaBJICHHA U peryTHpPOBAHHA.
OCHOBHble TPUHIUTIE YUPABNEHUs, Hcnosibsyemble B_CAY. Ynpapieuue KEeCTKoe, Mo
BOSMYLICHHIO, 0 OTKNOHEHHIO, HTPOBOE, AYalbHOE, AJanTHBHOE, C MOJENBIO JKeTaeMOro
IPOLECCa; CHePhl HX PUMEHEHHS H COLOCTABUTE IbHEIL aHanus,

Knaccubuxanus cucrem yopasieuns. Crcremsr NpsMOro H HENPAMOIO YIpaBIEHHs, He-
MPEPLIBHOTO M THCKPETHOrO NEHCTBHA, ¢ ONHOMEPHBIMHU M MHOTOMEPHBIMH 110 BXOHaM U
BEIXOZaM 00beKkTaMu yripasnenus. CHCTEMBI CBI3aHHOTO K HECBS3aHHOTO, 3aBHCUMOTO H
HE3aBUCHUMOro ynpapjieHUs. CHCTEMBI ¢ H30BITOYHOL Pa3sMEPHOCTBIO BEKTOPA yIpaBJie-
HUs. OOBIKHOBEHHEBIE, A/ THRHELE U UTPOBBIE CHCTEMBL.

Mamemamuneckue smooeru u munogwre XAPAKMEPUCTUKU INCMEHIN0E U CUCMEM YHPasie-
HusA

BosmoxkHBIe BUAEI MaTeMaTHUeCKHX MOJIeICi DIEMCHTOB M CHCTEM VIIpABIeHHS. Hempe-
PBIBHBIC W JUCKPETHbIE; CTALHOHAPHBIC H HECTALMOHAPHBIC; JIMHEHHbIC H HENMHEHHbIE;
CTATUECKHC W NHMHAMHYCCKME; OOBIKHOBEHHBIE, JTOIHYECKHE M JIOI'MKO-00BIKHOBEHHBIE
CHCTEMBI; NETEPMHHHPOBAHHEIE M CTOXACTHYCCKHE YCTPOHCTBA U CHCTEMBI M HX MATEMA-
THYECKHE MOIETH.

O606uIeHHOE COCTOSHHUE H ero HCTIONIE30BAHNE /IS THITH3ALMY MATCMATHYECKHX MOIeNcii
3JIEMEHTOB M CHCTEM YIIpaBJeHHS.

DYH/IAMEHTAIILHBIE CBOHCTBA YIIPABIAEMbIX 00BEKTOB U cHCTEM. HHepuuonHocTs 06DheK-
TOB H CHCTEM YNpaBACHUA. YIIPaBiseMOCTh, AOCTHXXHMOCTD, HaOMOMAEMOCTE, BOCCTA-
HaBIMBAEMOCTb H BO3MYLLUACMOCTD YNIPABILEMBIX OOBEKTOB H CHCTEM 1 UX KOJIMYECTBCH-
HBIC MEPhI. Y CTOHYHBOCTE THHAMHYECKHX CHCTEM.

Onemenmel meopuu eeposmmocmet u CAVHALIHBIX NpOYeccos

OcHOBHBIC MOHATHS W OTIpege/eHHs TCOpUHN BepOATHOCTeH. MDYHKIUKM pacipeneneHus Be-
POATHOCTEH CiyuaiiHOH Benuuuubl. Uncnosbie XapaKTePUCTHKH CAYYalHBIX BeTHYHH.
MHoromepHbie pacnipeneienus BepoaTHocTeld. CiydaiiHble HPOLECCHl H MX OCHOBHEE
CTATHCTHYIECKHE XapakTepucTHxH. Koppensiunonnsie (yHxuyuun CITy4YaHHBIX TIPOLIECCOB.
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CnexTpanbHble IIOTHOCTH CTy4aiHbIX npoueccos. Chyualible Npoueccs! B AHHAMUYE-
CKHX CHCTEMaXx.

DeMenmsl MameMamuyeckon cmamucniKy

OO1uue NOHATHUS U ONpeneieHus. Ipocreiine ouenku. MuTepBanbHble oueHKH. HoBepu-
Te/IbHbIH HHTepBan. [IpoBepka CTATHCTHYECKUX THNOTE: O napamMeTpax paclpeaeeHHs.
Kputepun cornacus. Tocneaosareasuetit ananns. OcobeHHOCTH CTATHCTHYECKOTO BBLIBO-
Aa. CTaTHCTHKH H H3MepeHHs CTAllMOHAPHOTO Clly4aiHoro npouecca. OueHka Koppels-
LHOHHOH (yHkIMH. OLeHKa CHEKTPaNbHOM MIOTHOCTH

Modenu o6vexmoe ynpaenenus

CpeacTBa ¥ 3Tallbl ONMCAHHS 06BEKTOB YUpaB/IeHHs. XapaKTepPUCTHKA Moeleli 06beKTOB
ynpasienus. JIMHaMHYecKue Moxend o0beKToB ynpasieHus. (TaTHdeckie MOJeH.
[Iprmep onucanus o6vekTa ypasnedus.

Aemomamusuposannoe npouzeodcmeo, Cmpyxmypa u npunyuns: popmuposarus,
ABTOMATH3UPOBAHHOE ITPOM3BOACTRO. CTpyKTypa aBTOMATH3HPOBAHHOTO [IPOH3BOCTBA.
ITepeyens QYHKUMOHANBHBIX MONCHCTEM. IIporpammubie peluenus, peanusywowme or-
ACJBHBIE (QYHKUHOHAIBLHBIE MOACHCTEMDI (CAD, CAM, CAP, CAE, PPS, CAT, CAQ,
ERP, MES u ap.).

CALS-cucteMbl. OCHOBHBIE TOHATHS U nprHuune! opranusatui CALS. Ctpykrypa u co-
CTaB WHTETPMPOBAHHOH HHQOPMALMOHHOM CpPEABl, eqUHOro HH(OPMAIHOHHOIO Mpo-
CTpaHCTBRa.

Cucmema asmomamuzuposannozo KOHCMPYKIMOPCKO-IMEXHONOSUHECKO20 HPOEKMUPOBa-
HUA.

CHCTEMbI KOHCTPYKTOPCKO-TEXHOIOTHYECKOTO NPOEKTHPOBAHUA ¥ HHKCHCPHEBIX PACUETOR
DIEKTPOHHAS MOJETb H3AENUS. TloBepxHOCTHOE, TBEpAOTE/ILHOE H rHOpHIHOE MOJCIH-
poBaHue. PacnpocTpaHeHHble CHCTEMD KOHCTPYKTOPCKO-TEXHOJIOIHYECKOTO [POEKTHPO-
BaHHsl. DopMaThbl XpaHEHUs JaHHbIX.

Cucmema xpanenus u akmyanuzayuu dannwix.

Knaccuduxauns npoaykuum. Knaccuduranua neraneit. Konuposanue neraneit. Komupo-
BaHHC TEXHOTOTH1eCKMX nporteccoB. Knaccudukatop ECKJI. Vuudukauus o6osuavenuii
U3AENHH 11 3MEKTPOHHOrO pokymenToobopora ang PDM-cucTem.

CHcTeMBl ynpasnedds 6a3zaMu JAHHEIX. IIpuHUMOEL OpraHusaukn pensuuonHOH 6a3bl
HanHbIX. CHCTEMBI XPAHEHHS W aKTYaTH3ALHH AaHHbIX npeanpustua. PDM (PLM) — cue-
TEMBI.
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Cucmena asmomamusuposannozo naanuposanus, ONEPAMUBHOZ0 YNPABICHUA U UCCACOO-
8AHUA NPOUBOOCMEQ.

[Ipon3BoCTBEHHAS CUCTEMA KAK OOBEKT YIIPABISHHA. DopmMupoBaiHe 00bEKTa yIIpaBie-
HHA HA OCHOBE MPOM3BOACTBEHHOH cucTeMbl. CrieuuduKa ynpaBneRus M BO3MYILEHHI B
NPOU3BOJCTBEHHBIX CHCTEMAX.,

3ajaya npeBapPUTEIRHONO (ONEPATHBHO-KANCHIAPHOIO) MIAHUPOBAHHSL. DopmyaHpoBKa
3a/la4M NpPCBAPUTENBHOIO NMaHKHpoBaHUA. Kputepuu onTHMansHoCTH.

OnepaTuBHOe peryJHpOBaHME B IIPOM3BOJCTBEHHOH CcHCTEME. [IpuHuun ynpasnenus c
STAIOHHOH Mojebl0. DyHKIHOHANBHAS MOAEND YIIPABICHHS aBTOMATH3HPOBAHHBIM TEX-
HOJOTHYECKNM y4acTKoM. [lapameTpst cocTosHMA 06BeKTa yIIpaBncHuUS.

[Ipocpammno-mexnuueckue cpedcmea ynpasnenus npouseo0cmeeH MU cucmeany
HporpammHele cpencTBa ANAHHPOBAHMA H CPYIIIOBOrO YIIPABICHHMS. Pacnpoctpanennsie
MpoOrpaMMHbIC [POJYKTHI I Pelli¢HUA 3ajayM YIpPaBIeHHS MPOU3BOACTBOM. CHCTEMbI
YOPAaBICHUA TEXHONOrH4eCKUMH IpoueccaMu, SCADA — cucreMsl.

TexHuyecKkMe CpescTBA TPYMMOBOTO ympasnenus. CTPYKTYpa TeXHHYECKHX CpeNCTB
ynpasnenns. Ilpomerunennste cetn. IIpoTokonel ofMeHa. VeTpocTBa YHCIOBOTO npo-
'PaMMHOTO0 ynpaeneHus. Onucanue a3plka mporpaMmuposanus UITY.

Cmpyxmypa u cocmasnsie vacmu npoexma no asmomamuzayuu

CTamuu NpoeKTHPOBAHKUSA U COCTAB MPOEKTOB ABTOMATH3ALIMH.

CTpyKTypa cHCTeMbl ynpasienus. Pa3spaborka CTPYKTYPHBIX ¢XeMm. OOLue TpuHUMITBEL
pa3paboTKU (HyHKLMOHANBHBIX CXEM.

DyHKIHOHAABHBIE cXeMbl. M306pakenye TeXHOIOrMYECKOTo 00OpYNOBAHUSA U KOMMYHH-
Kalui. M300pakeHne CpeicTB H3MEPEHHS U aBTOMATH3ALHH. ITpumepsr.
lpuHunuanbtple aneKTpudeckue cxemel, O6ue TpeGoBaHus K [IPUHLMIIHAIbLHBIM CXe-
MaM. ITpaBuna BEITONHEHHS MPHHLMIIMATBEHEIX JTEKTPHIECKHX CXEM.

Tunosble dnemenmel Cucmem aemoMamusayuy RPOU3EoICMed

CHcTeMbl aBTOMaTH3HPOBAHHOTO IPOEKTUPORAHMUA. KOHUENIHA KOMILIEKCHOH aBTOMATH-
3allMH [IPOM3BOAICTBA. [ [pHHUMITEL NOCTPOSHHS CHCTEM YIIPaBISHUS U peryanpoBaHus.
[lepBu4HbIe H3MEpHTENbHBIE Peobpa3oBaTENHy. CrpykTypa MHTepbeiicHoro ycTpoiicTsa
CBSI3H ¢ 00beKkTOM ynpaBneHust. Crioco6sl epeayn CHIHANOR YOPaBJIEHUA B JIMHUAX CBS-
31.
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OcHoBHasi iaTepaTypa

1. IlpoekTHpoBaHHe MeXaTPOHHBIX H POGOTOTEXHUYECKUX YCTPOHCTB: yued. nocodue /
A.IL. Jlykunos. - Mocxksa;, Kpactnogap: Jlans, 2012. - 605 c.

2.  CTpyKTypHbIH CHHTE3 NApPANAEIBHBIX MEXaHU3MOB (Type Synthesis of Parallel
Mechanisms): [Monorpadus: nepesox ¢ aurmuiickoro] / C. Kyn, K. l'occenun. - Mocksa:
OU3SMATIINT, 2012. - 275 c.

3. Koswpes 10.I'. 3axBarnble ycTpoiictea u MHCTPYMEHTEI ITPOMBILITICHHBIX poGOTOB.
M: KuoPyc, 2011. - 312 ¢c.: un.

4. Kossipes 10.I'. [puMenenre NpoMbiLIEHHEIX pobotoB. M: KnoPyc, 2011. - 488 c.:
WL

5. Kum JLIL Teopus aBTomatnueckoro ynpasnesuns. T. 1. - M.: OU3MATIJIMUT, 2003.
6. Pyban, A.M. Teopisn BeposTHOCTElH U MaTeMaTHHECKAS CTATHCTHKA: y4eb. nocobue: B
2 4. /AWM. Py6an. — Kpacuospck: KI'TY 1996.4.1.-128 ¢. 4.2.-132 c.

7. Macansckuii [.B. MareMaTHuecKkue 0CHOBbI kubepHeTUkH: yyeb. nocobue / I.b. Ma-
canbCKuil. — 2-e u3n.,nepepab. M nom.- Kpacrnospek: Cub. denep. yu-t, 2018.-384 c.

8.  llpoexTHpOBaHHE ABTOMATH3HPOBAHHBIX CHCTEM NPOU3BOACTBA: y4ebHoe nocobue /
B. JI. Konrox. - Mocksa: Kypc; Mocksa: HULI UHDPA-M, 2014. - 312 ¢.

9. ABTOMaTH3MPOBAHHOE NPOEKTHPOBAHHE CPEACTE H CHCTEM YIIpaBIEeHHS: yued. noco-
oue 1y1a ctynentos By3os / E.E. Hockosa, JI.B. Kanynun, C.B. Yenuos; Cu6. denepan.
yH-T. - Kpachospck: UIIK COY, 2011.- 189 ¢.

JlononnuTeAbHAS JIHTEPATY pa

. bypnakos C.®. u ap. [TpoekTuposanue MaHHITYJISATOPOB NIPOMBIIIUIEHHBIX pOOOTOB K
poDOTH3MPOBAHHEIX KOMILIEKCOB: YueG. mocobue mus BTY30B / C.®. bypaakos, B.A. [bs-
denko, A.H. Tumodeer — M.: Briciuas mkona, 1986, — 264 ¢.

2. ®ponos K.B., Bopobres E.U. Mexanuka npoMsILUIEHHBIX poboToB. OCHOBEI KOHCT-
pyvipoBanus. Kuura 3. Yueb. nocobue ams Bry308: B 3 ku. / [Tog pex. K. B. ®pososa, E.
H. Bopobsesa. Kn. 3: OcHoBbl koHcTpyuposanus / E. U. Bopobres, A. B. baduu, K. I1.
Kykos u 1p. —M.: Beici. wk. , 1989r. — 383 ¢.

3. OduumanpHeii caiiT npoussoautens poGoros FANUC Robotics. — Pesxum JOCTyTa:
http://fanucrobotics.com/

4. Odwuumnanersi caift npoussoaurens poGoros KUKA Robotics. — Pesum JIOCTyIa:
http://'www.kuka.com/

5. OdmumaneHeiil caiiT NPOH3BOAHTENS MeTaIopeXxxyux craikos Haas Automation
Inc. — Pesxum noctyna: http://www.haascnc.com/lang/

6. Odmunaneueiit caitt JemapraMeHTOB Liudpposoe mpousronctso u Hempeprieroe
MPOM3BOACTBO H NPHBO/LI (Siemens). — Pexxum mocryna: http://automation-drives.ru

7. Teopus aproMaruueckoro ynpasnenus. Y. 1.2. / Iog pea. A.A. Boponoa. - M.:
Brrciias mkona, 1986.

8. 2. Teopus apromatudeckoro ynpaenetus. U. 1,2. / Tox pea. A.B. Heryummuna— M.:
Bricuias mkona, 1983.
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9. Anekcees A.A., Umaes J1.X., Kysbmuu H.H., SIxoBner B.B. Teopus ymnpasneus:
Yueb. ans By3oB. — CI16.: Uza-so CIIGITY «JI3THx, 1999

10. IlpoexkTHpoBanue CHCTeM aBTOMATH3AIMH TEXHOJNOIMYECKHX MpolieccoB: CrpaBou-
Hoe nocodue/ A.C. Kmoes, b.B. T'nazos, A.X. Jly6posckuii, A.A. Kmoes; [Toa pen. A.C.
Kmoesa. — M.: DHeproatomusaar, 1990. — 464 c.

11, Anexcangpor K K., Ky3smuna E.I'. DnektporexHudeckue 4epTexu U cXeMbl. — M.:
OHeproaromusaar, 1990. — 228 c.

12. Kamunckuii E.A. TIpakTudecksie NpHEMBl YTEHUS CXEM DNEKTPOYCTAHOROK. M.:
DHeproatoMusaart, 1988. — 368 c.

13. I'yeras Omncon, [bxauryuno IMuanun. L{udpossie cHCTEMBI aBTOMATH3ALMH H YIIPaB-
senus. — CI16.: Hesckwmit Juanexr, 2001. — 557 c.

Ilepedens Bonpocos H 3aAaHHH

1. Knaccuduxanus cucrtem aBToMaTu3alMH M yrpasneHus. OCHOBHEIE ONpeaeNneHud,
TpeOOBaHHUS U MOHATHS,

2. IlpHHUMTIBI IOCTPOEHHSA CHCTEM aBTOMATH3ALIMH OOBEKTOR YIPABIEHHUS,

3. CTpykTypHble, QyHKLHOHABHBIE U IIPUHUMIIHATBHEIE JISKTPUYECKHE CHCTEM aBTO-
MaTH3aLHUY.

4. CTaTuCTHYeCKHE H JMHAMHYECKHE XapaKTePUCTHKH OOLEKTOB M 3BEHbEB YIIpaBIle-
HUSL.

5. Ilepenatounsle Gynkuun. [TpeobpazoBaHus CTPYKTYPHbLIX CXEM.

6.  OCHOBHEIE [I0Ka3aTeIH Ka4eCTBA PErYIMPOBAHHS H YTIPABIEHHSL.

7. ‘TwmoBble mnpoleccsl peryaupoBadus. THIOBEIE JHHAMHYECKHC 3BEHBbS CHCTEM
yIpaBJIeHHS.

8. Metoasl HACHTH(UKALMY IAPAMETPOB OOBEKTOB YIIPABIEHHUA.

9. Texnonoruyeckye IPOLUECCH U ANAPATHI KaK OOBEKTHI YIIPABICHHA.

10. OcHoBHBIE IPHUHITHITE] noctpoenust CAY.

11. OcHOBHbIE NPHHLMIIBI TPOEKTHPOBAHHSA CXEM ABTOMATH4ECKOTO VIPABICHHA U TeX-
HOJIOTHYECKOTO KOHTPOJIA.

12, OcHoBHBIC MOHATHA H OMNpEJENEHHs] TEOPHH BepoATHOCTed. DYHKIMH paclpeaete-
HHsl BEPOATHOCTEH ClIy4alHOH BeTHYMHBL UHCIOBbIE XAPaKTEPHCTHKM CAYYAHHBIX BeNH-
YUH,

13. OcHOBHBIE MOHATHSA MATEMATHYECKOH CTATHCTHKH.

14. MaTeMaTudeckie MofenH 00bEKTOB YIIPABIEHHS.

I5. TlpoextHpoBaHHe POGOTH3MPOBAHHBIX TEXHHYECKUX KOMIIEKCOB. OCHOBHBIE MOHS-
THS O TIPOLIECCE MPOSKTUPOBAHHS.

16. IlpomsliuieHHble pobOTEL B CHCTEMe KOMILUTIEKCHOH aBTOMATH3ALMH [POM3BOACTRA,
MX KJIaCCH(UKALHSI U OCHOBHBIE XapaKTEPUCTHKH,

17. Obo0weHHBIH aIropUTM MPOEKTUPOBAHMUS PoBOTa-MaHHITYATOPA.

18. TlpoekrupoBaHue poOOTH3HPOBAHHBIX TEXHOIOTHUECKUX komiuiekcoB (PTK). Oc-
HOBHBIE 3TaMbl padoT o cozaanu PTK

19. IloHATuA U CTPYKTYpa pOBGOTHIUPOBAHHBIX KOMILIEKCOB.

20. QyHKUHH pOOOTH3IHPOBAHHBIX KOMILIEKCOB.

21. Knaccudpukaums poGOoTH3HPOBAHHEIX KOMILJICKCOB.
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CocTas M IPHHUMIBL (Y HKUHOHUPOBAHUS TMOKUX [POU3BOACTBCHHBIX KOMMIEKCOB
Oprannsatus pabotsr PTK. OGobwenHwIii anroputv paGots PTK.
@opmMHUpoBaHHKe NTaHa pacnonoxeHus obopyaosanus PTK.

OcHoBHoe u BeoMoraTetbHoe 060pyroBatune [TIK MexaHooOpaboTkH.

OCHOBHbIE NPUHIMITBL ¥ THIOBbIE CTPYKTYpPB CHCTEM yripasienus B PTK.
IIpuMeHeHHe MPOMBILILIEHHBIX POGOTOB (MPHHUMILI, IPAMEDBI).

CHcTeMbl aBTOMATU3HPOBAHHOTO [IPOEKTHPOBAHKA W MOJeTHpoBanus PTK.



