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1 Ilenu u 3a1a9n OCBOCHUS JUCIIUTLTHHBI

JucuumnimHa «YrnpaBieHHe B aBTOMaTU3MPOBAHHOM IPOU3BOJICTBE» HMeeT 1eablo cop-
MHUpOBaTh y oOy4aromuxcs npogeccuonHansuyo [1K-3 koMIeTeHnuno B COOTBETCTBUU C TpeOoBa-
Husmu GI'OC BO no HanpapiieHHIo MOAroTOBKH OakanaBpoB 15.03.04 «ABToMartu3aius TEXHOJIO-
THYECKUX MPOIECCOB M MPOHM3BOJICTBY) C YUYETOM HANpPaBICHHOCTH OakalaBpCKONW MpPOTrpaMMbl —
«ABTOMaTHU3aLIMS TEXHOJIOTMUECKUX MPOIECCOB U IPOU3BOJCTBY.

HenstmMu M3ydeHuss TUCUUIUIMHBI «YTIpaBI€HUE B aBTOMAaTU3MPOBAHHOM IIPOU3BOJICTBE» SIBIIS-
I0TCS:

® T[IOJlyYeHHE CTYACHTAMH 3HAHUH O CIIOCO0axX MOBBIMICHUS YPPEKTUBHOCTH TPOIEC-
COB YNpaBIJICHHUS B MAIIMHOCTPOCHUH C MCIOJIB30BAaHUEM COBPEMEHHOTO YIPABIISIO-
mero obopynosanus (CUITY, I1JIK) u nporpamMmmHOro obecrieyeHus;
® O3HAKOMJICHHE CTYJIEHTOB C MPAKTUYECKHUMHU MPOOIEeMaMH Pa3padOTKU YIIPaBIISIO-
IIMX CUCTEM, HCCICAOBAaHHS U PEATN3allH CUCTEM aBTOMATH3aIlMU POU3BO/ICTBECH-
HBIX TPOIIECCOB, METOJUYECKUMH, aTOPUTMHUUECKUMHI M TEXHHYECKUMH CPEIICTBA-
MU PELICHUS STHX MPOOIIeM;
® [IOATOTOBKA CTY/JICHTOB K CAMOCTOSITEIIbHOMY PEIICHHIO TEOPETUYECKUX M MPHUKIIAI-
HBIX 33124 YIPABJICHUS TEXHOJIOTUYECKIMHU IPOIIECCAMH.
3aauu U3y4YeHUs AUCLUIUIMHBI OXBAThIBAIOT TEOPETUUECKUE U IPAKTUUYECKUE KOMIIOHEHTHI Aesi-
TEJIbHOCTH HOATOTaBINBAEMOTO CIICIHAIHCTA.

Cneunguka Kypca y4uThIBa€T 0COOCHHOCTH MH(POPMAIIHOHHBIX TEXHOJIOTHHI /ISl CTYZCHTOB C
OTpaHUYEHHBIMH BO3MOKHOCTSIMH 37I0pOBbs. lIpemogaBaHune MaHHOTO Kypca NMPOUCXOAUT C HC-
MOJIb30BAaHUEM Al THPOBAHHOI KOMITBIOTEPHON TEXHUKH.

OObexTamu poecCHOHATBHON NEeSITETPHOCTH B paMKaxX M3y4aeMOW AMCHUIUIMHBI (MOJTYJIs)

SIBIISTFOTCSL:

— TPOAYKIHS M O00OpYJAOBaHUE PA3IMYHOTO CIY>KEOHOTO HA3HAUEHUS MPEINPHUATHN U
OpraHu3alMil, IPOU3BOJICTBEHHBIE U TEXHOJIOTHYECKUE MPOLECCHI €€ N3TOTOBJICHUS,

— YOPABJISIIOIIME CUCTEMbl aBTOMATH3ALMU TMPOU3BOACTBEHHBIX M TEXHOJIOTHYECKUX
MPOLIECCOB, MPOMBINIIEHHbIE UHTEP(DENChI, CUCTEMBI KOHTPOJISI, TUATHOCTUKU U HC-
IIbITAHUH;

— HOpPMATHUBHAS JOKYMEHTALIMS;

— CpEeICTBAa TEXHOJOIMYECKOI0 OCHAIIEHUS CUCTEM YIIPABIICHUS, KOHTPOJISL, JUArHOCTHU-
pOBaHMS, UCIIBITAHUN OCHOBHOI'O U BCIIOMOT'aTENbHOIO IIPOU3BOJICTB, UX MaTEMaTHYe-
CKOe, MPOrpaMMHOE, HH(POPMAIIMOHHOE U TEXHUYECKoe obecliedeHne, a TakxkKe MeTo-
IIbl, CIIOCOOBI M CPEICTBAa WX MPOCKTHUPOBAHUS, M3TOTOBIICHUS, OTIAJKH, TTPOU3BO/I-
CTBEHHBIX MCHBITAaHUW, IKCIUTyaTallud W HAYYHOI'O MCCJIENOBaHUs B Pa3jIMYHBIX OT-
pacisix HallMOHAIBHOTO XO3SIICTBRA.

2 Mecto qucuumiuHbl B cTtpykrype OITOIIT

HucuunnmnHa «YmpaBieHue B aBTOMaTU3UpoBaHHOM mpou3BojcTBe» b1.B.10 otHOCHTCA K
gacTu 00pa3oBaTeIbHON MporpamMmbl, (hopMupyeMoi ydacTHUKaMHu 00pa30BaTeIbHBIX OTHOIIEHHH,
SIBIIAETCA 003aTEILHON QUCIIUILINHOM.

Hucuununa npenonaercs B VIII cemectpe IV kypca.
[Ipuctynas K U3y4EHUIO JUCHMUIUIMHBI «YTPaBICHUE B aBTOMATU3UPOBAHHOM MPOHM3BO/I-

CTBE», CTYJCHT UMEET 3HAHMSI U HAaBBIKM MO JUCHUIUIMHAM: «JIMHelHas anreOpa v aHaIUTUYECKas
reometpus», «HxenepHas rpadukay, «TeopeTndeckas Mmexanukay, «dusukay, « IMEKTPOTEXHUKA
U DJIEKTPOHUKa», «O00pyJ0BaHNE MAIIMHOCTPOUTEIHHBIM MTPOU3BOJCTBOMY, « TeXHUYECKHE U3Me-
peHus u npudbops», « TeXHUUECKre CpeicTBa aBTOMAaTU3aluny, « Teopusi aBTOMaTHYECKOTO yIpaB-



JICHUSD). «ABTOMaTI/IBI/IpOBaHHBII\/'I QJICKTPOITIPHUBO, ((ABTOMaTI/I3aHI/I$I TEXHOJIOTHYCCKUX IMPOLECCOB

u npousBoAcTB» «lIporpammHoe oOecniedeHne cucTeM ymnpasiieHUs». « TexHosornueckue npouec-

Cbl aBTOMATHU3UPOBAHHBIX ITPOU3BOICTBY

3 H.]'IaHI/IpyeMble pe3yJbTaThbl oﬁyqennﬂ o TMCHHMIIJIMHE

®opMupyemMble KOMIETEHIUU

(K00 u HaumeHoB8aHue)

NuaukaTopsl
JOCTHIKEHHUS] KOMIIeTeH Uil
(k00 u popmyrupoexa)

I[nanupyemblie pe3yJibTAThI
00y4eHMs 10 JUCHUILINHE

1IK-3. Cnocoben pazpabamul-
6amuv paboyull nNPoeKm eUOKUX
NPOU3600CMBEHHBIX CUCTEM 8
MAWUHOCPOECHUU U OCYUjecms-
JIAMb 86100p NPOSPAMMHOO
obecneuenus 05l CUCmeMmbl
YNpasnenus 2UOKUMU NPOU3800-
CMBEHHBIMU CUCTEeMaMU

I1K-3.1. BeinosHseT pa3paboT-
Ky COOpOYHBIX YepTexkeit pabo-
9ero MpOoeKTa THOKNX MPOu3-
BOACTBCHHBIX CUCTEM

3HaTh NPUHIUI PAOOTHI, TEXHUYECKHUE
XapaKTEePUCTUKU MOJyJIel THOKMX
MIPOU3BOJICTBEHHBIX CUCTEM

YMeTs 0pOpMITATH MOSCHUTEIBHYIO
3aIiCcKy pabodero MpoeKTa THOKNX
TIPOU3BOICTBEHHBIX CHCTEM

Brnanets criocoGHOCTEIO pa3padaThl-
BaTh TEXHUYECKUE MPOEKTHI C UCTIONb-
30BaHUEM CPE/ICTB aBTOMATH3aINU
IPOEKTUPOBAHUS

[IK-3.2. I[IpoBOOUT aHAIN3 CY-
MIECTBYIOIINX MPOTPAMMHBIX
Cpell sl YIIpaBJICHUS] THOKUMHU
MTPOM3BOICTBEHHBIMH CUCTEMA-
MU

3HaTh COBPEMEHHBIE IPOrPaMMHEBIE
Cpenbl ATt yNIpaBICHUsS THOKMMU
MIPOU3BOJICTBEHHBIMH CUCTEMaMH

YMeTs BEIOMpaTh IpOrpaMMBbI Ha SI3bI-
Kax MpOrpaMMHPOBAHUS BEICOKOTO
YPOBHS

YMeTb BEIOMpaTh NPHUKIIaIHbIC MTaKe-

THI TIPOTPaMM JUIS pa3pabOTKH yIIpaB-
JSTFOLIMX MIPOTPaMM ISl THOKUX TIPO-
M3BOJICTBEHHBIX CUCTEM

[IK-3.3. OcymiecTBisieT Hamnu-
CaHUe MPOTrpaMM ISl CHCTEM

YIpaBJeHUS THOKUMH ITPOU3-

BOJCTBEHHBIMU CUCTEMAMHU

YMets pa3pabaTbIBaTh yIpaBIsOLNIHe
MIPOTPaMMBI JUISl THOKUX TIPOU3BO/I-
CTBEHHBIX CHCTEM

Brnanets HaBBIKaMH UCTIONB30BAHMS
TIPUKJIQAHBIX MTAKETOB MPOTPaMM ISt
Pa3paboTKX yHpaBJISIOIINX IPOrpaMM
JUISl THOKUX TIPOU3BOJICTBEHHBIX CH-
cTeM

Pesynbrar o0yueHus: chopMyIMpOBaH C YUETOM CIEAYIOUINX MPOPECCHOHANBHBIX CTaHJAPTOB:

— TIpodeccunonanpupiii cranaapt 40.152 «Crnenuanuct mo mpoeKTHPOBAHUIO THOKUX MPOU3BOJICTBEH-
HBIX CHCTEM B MAIIMHOCTPOEHHMH», YTBEPKACHHBIA NpHUKa30oM MUHHCTEPCTBA Tpya U COLMAIbHON
3amuThl Poccuiickoit ®eneparun ot 01 deppans 2017 1. Ne 1171 (3apeructpupoBaH MuHUCTED-
cTBoM roctuinn Poccuiickoit @eneparun 22 deppains 2017 ., peructpannonubiii Ne 45783).

4 O0BLeM TUCHUILIUHBI

O0BeM OUCIUILIHHEI COCTABIISAET:

e 4 3au. ef., Bcero 144 akanem. 4. Ha 04HOM popme oOyueHus,
e 4 3au. ef., Bcero 144 akanem. 4. Ha 3a04HOM Gopme 00yUeHHS.



5. Conepsxkanne IUCHUNTHHBI

Ouynas dopMa 00yueHus

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akaagem.
4achl)

B TOM YHCIJIC:

KonTakTHas pabora (paboTa BO B3aUMOIEHCTBUH C IIperno/iaBaTenem)!

Jlexuun

[IpakTrueckue
(cemuHapckue)
3aHSITHS

JlaGopatopHsbie
3aHSTHSI

KPII

Bcero

CamocrosiTe/ibHAA
padora
o0yuaruerocs

VIII cemecTp

Pa3zgea 1. BBenenue. YnpagiieHue B aBTOMATH-
3MPOBAaHHOM NMPOU3BOACTBE.

Tema 1.1. 3amaun ynpasieHus B aBTOMaTH3aLUN
IIPOU3BOJICTBEHHBIX IPOLIECCOB.

Tema 1.2. YnpaBieHue TeXHOJIOTHYECKUMH NPOLEC-
caMH.

Pa3gen 2. O0uiee npeacTaBjieHHe 0 IPOrpaMM-
HOM yNpaBJIeHHH.

Tema 2.1. Cucremsl UITY — ocoGeHHOCTH U TIpe-
MMYILIECTBA IU(PPOBOTO yIPABICHHUS.

Tema 2.2. OcHOBHBIC pecypCHl B TpeOOBaHUSI IIPH
OpraHM3aIiK IPOTPAaMMHOT'0 YIIPABIICHUS

Pazpnen 3. Tunbl cucreM ynpasJieHust

Tema 3.1. 3aMKHYTbIE U PA30MKHYTbHIE CUCTEMBI
YIpaBJIeHHUSI.

Tewma 3.2. LlenTpanu3oBaHHbIE U pacTpeieleHHbIE
CHCTEMBI yTIPABICHHSL.

Pa3gen 4. ®ynkuuu cucrem YITY meraniaoodpa-
0aTHIBAIOIIMMYU CTAHKAMU.

Tewma 4.1. Iudporoe ynpasneHue.

Tema 4.2. O6paboTKa yIpaBIIsIOMUX IPOTPAMM.
Tewma 4.3. @YHKIUN KOHTPOJIS M THArHOCTHPOBAHUS

12

12

Pa3gen S. Cucremsr UITY SINUMERIK ¢upmbi
Siemens.

Tema 5.1. Cucremsl UITY 11t IpOCTHIX CTAHKOB.
Tema 5.2. Cuctemsl UITY 111 CIOKHBIX CTAHKOB.

14

14

! TlepeueHn BUIOB yUeOHBIX 3aHATUH YTOUHSETCS B COOTBETCTBUM C YYEOHBIM TLUTAHOM.




Pazgea 6. [IpoekTupoBaHue cucTeM ynpaBjieHUs
Tema 6.1. [IpoexTHpoBaHUE CUCTEM yNpaBICHU

LUKIOBOM aBTOMAaTHKOM. 8 4 4 8
Tema 6.2. MeTo1uKa POEKTHPOBAHUS CHCTEMBI
ynpasiaeHus PTK.
KypcoBoii mpoekt 49 1 1 48
[IpomexxyTouHast aTTecTalus: 452
- 3K3aMEH
HToro nmo aucuuinge 144 20 20 10 1 51 48
3aounas hopma oOyueHus
B TOM YHUCJIEC:
KonTakTHas pabora (paboTa BO B3aUMOIEHCTBIH C HIpernojaBaTenem)’
Bcero
HaumeHoBaHue pa3/ie/ioB U TeM (axagem CaMocrosiTeJIbHAS
AHCIMILTHHBT qachl) . bt Hpaxrueckne JlaboparopHbie KPIT* B padora
€KIIMU | (CEMHUHAPCKUE cero
a ( pcke) e —— oGyuaromerocs
3aHATUA
VIII cemecTp
Paspnen 1. BBegeHue. YnpasiieHue B aBTOMAaTH-
3MPOBAaHHOM MPOU3BO/ICTBE.
Tema 1.1. 3agauu ynpaBieHus: B aBTOMaTU3al[MH 1 1 1
MPOM3BOJICTBEHHBIX MPOIECCOB.
Tema 1.2. YnpapiieHue TEXHOJIOTHYECKUMU MPOLIeC-
CcaMu.
Pazgen 2. O0mee npeacraBiieHne 0 NPOrpaMM-
HOM yNnpaBJIeHHH.
Tema 2.1. Cuctemsr UITY — ocobeHHOCTH U TIpe- 3 1 1 1 3

MMYILECTBA HU(PPOBOTO yIPABICHHS.
Tema 2.2. OcHOBHBIE peCypCHI B TPEOOBaHUS MIPH
OpraHU3al{ IPOrPaMMHOTO YIIPABICHHS

2 Yacel Ha IPOMEKYTOUYHYO aTTECTALMIO (3a4eT, MU dEePEHIMPOBAHHbIN 3a4€T, IK3aMEH U JIP.) YKA3hIBAIOTCS B CITy4ae BBIIENEHHUS UX B y4eOHOM ILIAHE.

3 Tlepeuens BUIOB yUeOHBIX 3aHATUH YTOUHSETCS B COOTBETCTBUM C y4eGHBIM IIAHOM.




Pa3nen 3. Tunbl cucTteM ynpaBJieHust

Tema 3.1. 3aMKHYyTBIC U Pa30MKHYThIE CUCTEMBI
yIpaBJICHUS.

Tema 3.2. LlenTpanu3oBaHHbIE U paclpeieleHHbIE
CUCTEMBI yNIPaBICHHUSL.

Pa3gen 4. ®ynxknun cucrem UITY meraniaoodpa-
0aTHIBAIOIIMMYU CTAHKAMH.

Tema 4.1. [ludpporoe ymnpapncHue.

Tema 4.2. O6paboTKa yIpaBIISIONINX IPOTPaAMM.
Tewma 4.3. ®yHKIMH KOHTPOJIS ¥ THATHOCTHUPOBAHUS

Pazgen 5. Cucrembl UITY SINUMERIK ¢pupmbi
Siemens.

Tema 5.1. Cucremsl UITY 11st IpOCTHIX CTAHKOB.
Tema 5.2. Cuctemsr UITY a4 cl103KHBIX CTAHKOB.

Pa3gen 6. IlpoekTHpOBaHMe CHCTEM YIIPaBJIeHUS
Tema 6.1. [IpoexTHpoBaHuE CUCTEM yNIPaBICHUS
IIUKJIOBOM aBTOMATHUKOM.

Tema 6.2. MeToarka IpOEKTUPOBAHUS CUCTEMBI
ynpasienust PTK.

Kypcosoii npoekt

125

124

HpOMe)KYTOLIHaH aTTeCTaluA:
- OK3aMCH

HTroro nmo JUCHHUIIJIMHE

144

11

124




Coz[epma}me AUCHHUITIMHbI

Pa3znen 1. BBenenue. YnpasJ/jieHue B aBTOMATU3HPOBAHHOM NPOU3BOICTBE

Tema 1.1. 3axaum ynpasiieHusi B aBTOMAaTH3Aa1llUM NIPOU3BOJACTBEHHBIX IIPOLECCOB

Ilenu pa3BUTHS U BHEOPEHUS COBPEMEHHOW aBTOMATH3MPOBAHHON CUCTEMBI YNpPaBICHUS
npou3BoACcTBOM. OCOOEHHOCTH YNpaBJICHUS MPOU3BOACTBOM MAIIMHOCTPOUTEIHLHOTO MPEATIPHSs-
tusi. PDM (Product Data Management) - cuctema ynpaBiieHHs] HHXEHEPHBIMU TaHHBIMUA. PDM kax
TEXHOJIOTHS, TIPeIHAa3HAYCHHAs Il YIpaBieHus: Bcell mHpopmanueit o0 u3nenuu, npoueaypax u
mpoleccax ero mpou3Bo/ICTBA.

Tema 1.2. Ynpasienue texnosiorndyeckumu npoueccamu (TII)

VYnupasnenue TII npeacrarnser co0oit ynpapieHre pabOTONW TEXHOJIOTHYECKOro 000pyI0Ba-
Hus. [Ipu oToMm 3anauent ynpasnenus TII sBisercs, mpexae BCEro, BHITOJIHEHUE IIPaBUIl U YCIIOBUN
TEXHOJIOTHYECKOro periaMenta. J{is aToro B o0uiem ciayyae, Tpedyercs:

e  KOHTPOJIUPOBATH TEXHOJIOTUYECKUE TTAPAMETPHI H COOBITHUS;

e CpaBHHUBATH TEKYIIHME 3HAYCHHS TEXHOJOTUYECKUX MTapaMEeTPOB C PETIAMEHTHBIMH 3HAUEHU-
MU 1 (POPMUPOBATH YIPABJISIOLINE BO3IECUCTBUS;

e  (UKCHUPOBATH TEXHOJIOTMYECKUE COOBITUSA U (HOPMUPOBATH YIPABISIONINE BO3ACHCTBHUS;

e  pErucTpupoOBaTh 3HAYEHMSI TEXHOJOTHUYECKUX ITapaMETPOB U CBEPILLIEHUE COOBITUH /IS T1O-
CJIEYIOIIEro aHAIN3a YCIOBUN BBIMYCKa MPOIYKIUH;

e BBINOJIHATH IPOrPAaMMHOE U3MEHEHHE YIIPABIISAIOLIUX BO3IEHCTBUI NPpU BBOJE U BBIBOJIE
000pyI0BaHUsl HA HOPMUPOBAHHBIN (pabouuil) pexkxum paboThI.

Paznen 2. O01ee npeacraB/ieHne 0 IPOrPpaMMHOM YIIPaBJIeHHHU

Tema 2.1. Cuctemsbl HI1Y — 0c00eHHOCTH M NPeUMyI1eCTBA HU(PPOBOro yNPaBJIeHUA

Ocobennoctu mudpoBoro ynpasienus Ha 6aze UITY: NCU — momynu, OBICTPOACHCTBYIOIINE
uudpoBbie UHTEpdEchl, UQpoBbie cuemsmme npuBoabl. [IpeumymiectBa cucrem UITY: rubkocts,
COKpallleHHEe BPEMEHU NepeHaTaJKi, BO3MOXKHOCTb 00padaThiBaTh CIOXKHBIE JETald, KauecTBO 0Opa-
00TKH, TOBBIIIEHHE TOYHOCTH 00paboTky; 3anaum cucteMsl UIIY B aBTOMaTH3aluM TEXHOJIOTHYeE-
CKHX TIPOLIECCOB: F€OMETpPHUECKasl 3a/1aya, JJOrMYecKas 3a/1aua, TepMUHAIbHAS 3a]a4a, TEXHOJIOTHYe-
CKas 3ajava.

Tema 2.2. OcHOBHbIE pecypchl H TPeOOBAHUS NPH OPraHU3ALUM POTPAMMHOIO YIIpaB-
JICHUSI

HeoOxonumelie pecypcel U TpeOoBaHMS K O0OpYIOBAaHHUIO JUIsl peaju3allid MPOrpaMMHOIO
ynpasinenus. Crangapt SERCOS (SErial Real-time COmmunication System), HHKIHYECKOe Je-
TepMUHHpOBaHHOE ynpasieHue. Ctpykrypa uukia SERCOS npu ynpaBineHun nupoBbIMU Cle/s-
LIMMH TIPUBOIAMHU.

Paznea 3. Tunbl cucreM ynpabJieHUs

Tema 3.1. 3aMKHYTBIC 1 PAa30MKHYTbI€ CHCTEMBbI YIIPABJICHHUS

Omnpenenenre 3aMKHYTOM CHCTEMBbI YIpaBlIeHUs. 3aaul, peliaeMble 3aMKHYTBHIMH CHCTEMa-
MU YIPABJIEHUS 110 MOAJEP/KAHUIO PETYIUPYEMON (BBIXOJHOW) BEIMYMHBI B 33JaHHOM OTHOILIEHUU
K BXOJHOMY curHaiy. CucTemMbl aBTOMaTHueckoi crabunuzanuu. CHCTeMbl IPOrpaMMHOTO pery-
nupoBaHus. Cnendiue cucreMbl. CUHTE3 U aHAJINU3 3aMKHYTON CUCTEMBI.

Onpenenenre pa3oMKHYTOW CHUCTEMBl YyIpaBieHus. HemoctaTku pa3oMKHYTOM CHCTEMBbI
ynpasieHus. O61acTH HMCMONB30BaHUA PAa3OMKHYTOM cHCTeMbl ympasieHus. llpumep marooro
MPUBOJIa KaK Pa30MKHYTOM CHCTEMBbI YIIPAaBJICHHUS, JOCTOMHCTBA U HEOCTATKHU.

Tema 3.2. [lenTpanu3oBaHHbIC H pacnpele/ieHHbIe CHCTEMBbI YIIPABJICHHUS

Mopnenu cucrem yrpanieHus. LleHTpann3zoBaHHas cucreMa YIpaBiIeHUs: HEHTPaTbHbIM KOH-
TpoJiiep, Lu(ppPOBbIe CeTH, HHTEPQEICh, JaTUMKH. J|eTepMUHUPOBAHHOCTD LIEHTPAIM30BaHHON CHU-
CTeMbl yIpaBiieHus. PacnpeseneHHas cucreMa YIpaBJICHUs: paclpeiesieHHe ajiropuTtMa 3ajauu
MEXy HECKOJIBKUMH KOHTPOJIJIEpaMHt, IIU(PPOBBIE CETH, B3aUMO/ICHCTBHE KOHTPOJLIEPOB.

Paznea 4. ®yuknun cucrem UITY metanioodpadaTbiBalOIuMM CTAHKAMM

Tema 4.1. lludpposoe ynpasienne.



[Mpunmun uudposoro ympasnenud. L{udposas xoaupoBka KOOpAUHAT MEpEeMEIICHUS HH-
CTpyMEHTa, HalpaBlieHHs, cKopocTH nepemernieHus. Hocutenu napopmanuu. CriocoOsl 3arpy3ku
ynpapisitonux nporpamMM. Oyakmuu UITY npu nudpoBoM yrnpaBiieHHH: GpyHKIHS pacdeTa TPacKTo-
pun, yHKIHS BOCIIPON3BENCHHSI TPAEKTOPHHU, PYHKIMS YIIPaBICHHS JIEKTPOaBTOMATHKOH.

Tema 4.2. O0paGoTka ynpasJsoOImMUX NPOrpamMm
CriocoObl MOATOTOBKH YIPABISIOLIUX IPOTPAMM: aHAIUTHIECKHUIL, HETOCPEACTBEHHOE 00y IeHue, 110~
JlyaHAIUTUYECKUH. Croco0 3arpy3Kky ynpasisIOMINX IPOrpaMM: 4epe3 JIOKaJIbHYIO CeTh C CepBepa, ¢ Iep-
(honeHTH (B HacToOsAIIEE BpeMs He MpuMeHseTcs), ¢ TBepaoro Hakonutens (FLASH - mucka), ¢ manenu orre-
paropa. O0paboTKa ynpasisIoMIKX MPOrpaMM: BBOJ yrpasisitoieid nporpammy B UITY, koppekuus npo-
rpaMMBI. MGTOHI/IKI/I KOPPCKIHUHU YIPABIAKOIIHUX MIPOrpaMM 4€pe3 MaHCIIb OorepaTropa.

Tema 4.3. DyHKIIMU KOHTPOJIA U IUATHOCTUPOBAHMS
HpOFpaMMHO-aHHapaTHLIC CpeACTBa TUArHOCTUPOBAHUS. Pexum BBOJa U BbIBOJA I/IH(bOpMaHI/II/I 10 KaHaj1aM
cBs3u. OOBekThI AuarHoctupoBanus B UITY: ammapatHsix cpencts yerpoiictBa UIlY, cucremnoe mpo-
rpaMMHOe oOecriedeHue, MPaBIIIbHOCTh BBOA YIPABIISIOIICH IIPOTPaMMBI, THarHOCTUPOBAHNE TEXHOJIOTH-
YeCKOro Ipolecca.

Paznea 5. Cucremsr UITY SINUMERIK ¢upmsbi Siemens.

Tema 5.1. Cucrembl UITY a1 IpoCcThIX CTAHKOB

Crpyktypa UIIY 115 mpocThIX CTAHKOB (2 OCH IUTIOC LIMHHACTb ISl TOKAPHBIX U 3 OCH ILIIOC
HIMHAETE 11 Gpe3epHbix cTtankoB). OCHOBHbBIC XapakTepucTuku UIY SINUMERIK 802S Ha 6Gase ma-
rOBbIX TPEXMOMIOCHBIX jaBHrateneil. OCHOBHBIE XapaKTepUCTUKU SINUMERIK 802D ¢ 1ONOMHUTENBHOM
OCBIO (HaIlpuMep, /ISl YIIPaBJICHUS CTOJIOM), C YHHBEPCAIbHBIM cepBonpuBoioM SIMODIRVE 611U, Bctpo-
ennsiit IJIK SIMATIC S7-200 g ynpaBieHus 31eKTpOaBTOMATUKON CTaHKa.

Tema 5.2. Cucremsl UITY 1151 CJI0:KHBIX CTAHKOB

Knaccupukanus CUITY: mo tummy moTokoB nHpopManuu (pa3oMKHYTHIE, 3aMKHYTHIE, aJar-
TUBHBIE), 110 IPUHLHUITY HCIOIb30BAHMS MPUBOJOB (CTyNEHYAaTasl CHCTEMa, [IaroBasi CUCTEMa), IO
BO3MOXXHOCTSIM U CIOcO0y MO3MIIMOHUPOBaHUs (aOCOJIIOTHBIN, OTHOCUTENBHBIN OTCYET), IO KOJIH-
4yecTBy KoopAHHAT. CTPyKTypa CUCTEM UYUCIIOBOTO IMPOrpaMMHOrO ynpasiieHus. KoHTypHbIE, yHU-
BepcasibHble, o3ulmonHble cuctembl YIIY. Tpu Thma natunkoB oOpaTHOM CBSI3U: UMITYJIbCHBIE,
KOZIOBBIE U (pa3oBbIe, MpeoOpas3yroure nepeMeneHne NCIOTHUTEIBHOTO OpraHa B 3JIeKTPUUYEeCKUN
curHai. Marepnoastopsl: npuHUUI paboThl. CTPYKTYypHBIE CXEMbI JINHEWHBIX U KPYTOBBIX UHTEP-
MOJIITOPOB, pabOTAIOUIMX MO METOAY OLlCHOUHOW ¢yHkuuu, CTpykTypa U Xapakrepuctuku UITY
SINUMERIK 840D u SINUMERIK ONE kopnopanuun SIEMENS AG. IlporpammupoBanue B G u
M kopnax. IHTerpupoBaHHble akeTs! A7 pa3padoTku nmporpamm s YITY.

Paznea 6. [IpoexkTupoBanue cuctem ynpaBjieHHs

Tema 6.1. I[IpoexkTHpOBaHue cUCTEM YNIPABJICHUS HUKJIOBOH ABTOMATHKOM

BcnomorarenbHOE 000py10BaHKe THOKOTO MPOU3BOJCTBEHHOTO MOYJIst. OCOOEHHOCTH TPO-
E€KTUPOBAHUs CUCTEMBI YIIPABJICHUS LIUKIOBOM aBTOMATUKON. MeTOuKa IPOEKTUPOBAHUS CUCTEMBI
YIpaBJIeHUs! IPOMBILUIEHHBIM pOOOTOM: ONpe/enenre ABmkeHuit u npuBoaoB [1P, pa3pabotka
TaOauIIbl MHQOPMAIIMOHHBIX (1aTYMKK) U ynpasisttomux curaanos 1P, Beidop I1JIK, pazpabotka
TaOIUIBI COOTBETCTBUS curHaioB U BXo10B [1JIK, pa3zpaboTka anroputma ynpasnenus 1P, pa3pa-
60Tka Tabnuisl coctossnuit [TP mpu pabore B cocraBe PTK, pa3zpaboTka yrpapisiomei nporpaMMsl
st [1P ma 0aze ITJIK.

Tema 6.2. MeToanka npoekTupoBanus cucrembl ynpasJjenust PTK

[Iporpamma koudurypatop NCSD nnsa cemeiict cuctem aBTomatusanuu SINUMERIK n
SIMODRIVE. TlpeumyuiecTBa ucronb3oBanus mporpamMmmbl NCSD mpu NPOSKTUPOBAHUH CHCTEM YIIpaB-
neHus. Beioop ynpapnsionero u ucrnomHuTenbHoro odopynosanus ¢pupmel SIEMENS. Pazpabotka cTpyk-
Typsl cucremsl yrpasinenus PTK.

[Ipn peanuzauuu IUCHUIUIMHBI (MOJIYJIsSI) OpPraHU3yeTCsl MpakTHYecKas MOJrOTOBKAa IyTEM
MPOBCACHUA NPAKTUICCKUX 3aH$ITI/If/'I, npeayCcMaTrpuBarOmmx y4acTuc 06yqafoumxca B BBLIIIOJTHEHUHU
OTIEIBHBIX AJIEMEHTOB PadOT, CBSA3aHHBIX C OyaylIei MpodheCCHOHATBLHON e TETbHOCTBIO.

HpaKTI/I‘-IGCKaH MMOATrOTOBKA IMPU U3YUCHUHN JUCHUIIIINHBI pCAIN3YCTCH:

- HETIOCPEACTBEHHO B yHUBepcuTeTe ((prmane);
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- B CTPYKTYpPHOM TMOJpa3/ieieHNN yHUBepcuTeTa ((puinana), npeaHa3HaueHHOM Ui MpOBe-
JICHUS MPAKTUYECKOU MOATOTOBKH.

6. IlepeyeHb y4eOHO-METOAMYECKOTO 00eceYeHus] M0 AUCIUIIINHE
Jlst oGecniedeHus pean3alidy MporpaMMbl TUCIUTLIMHEI pa3paboTaHbI:

— MCETOAMYCCKHEC MAaTCPHUAJIbI 110 OpraHu3alun CaMOCTOSITEIILHOMI pa6OTI)I o6yqafoumxcs;;

— MCETOAHUYECCKHEC MAaTCPpUaAJIbl K J'Ia60paTOpHBIM 3aHATHUAM,

— MCETOANYCCKHUEC MATCPHAJIbI K ITPAKTUICCKUM (CeMI/IHapCKI/IM) 3aHATHUAM,

— MCETOAMYECCKHUEC MaTepuajlbl II0 OpraHu3aluyd H3Y4YCHHUA JUCHUILIWHBL (MOIIYJ'IH) C
IMPUMCHCHUCM SJICKTPOHHOI'O 06y‘ICHI/I$I, JUCTaHIIMOHHBIX OGp&SOB&TCHbHHX TCXHOJIOI‘PIfI;

— MCTOAHUYCCKUC PCKOMCHIOAIMU JIA 06yqa101unxc;1 C OrpaHMYCHHBIMH BO3MOKXHOCTAMU
300pPOBbA U HHBAJIMJ0B I10 OCBOCHUIO IIPOrpaMMBbl AN CIHHUILINHBI;

Meroauueckre MaTepHaibl 0 JUCIUILTHHE (MOAYIII0) M 00pa3oBaTeNbHOI porpaMMe B Iie-
JIOM TIpeCTaBJICHBI HAa O()UIIHAIEHOM caifTe 00pa3oBaTenbHON opranu3anuu (pasaen «CpeneHus 0o
obpa3oBaTenbHON opranuzanumn» — Oopasosanue — OOpa3oBaTesbHbIE IPOTPAMMBI).

7 ®OHBI OLIEHOYHBIX CPEICTB MO ANCIUIIIINHE
Jnist arTecTanny 00yJaromuxcsi Ha COOTBETCTBUE MX MEPCOHAIBHBIX JTOCTHKEHUH TTOATAITHBIM
TpeOoBaHUsM 00pPa30BATEIBHOM MPOrPaMMBI MO JUCHUIUIMHE pa3paboTaHbl (OHIBI OIEHOYHBIX
CPEACTB, TIO3BOJIAIONINE OLCHUTH pPE3YyJbTaThl OOY4YeHUs (3HAHUS, YMCEHUS, HAaBBIKH) W
chopMupoBaHHbIe ((HopMHUpPyEeMbIe) KOMIIETCHIUH.
3T (HOHIBI BKIIOYAIOT TEOPETHUECKUE BOTPOCHI, KOHTPOJIbHBIE pabOTHI, JOMANTHHE paboTHI,
Y WHBbIE OLIEHOYHBbIE MaTepHallbl, UCIOIb3yeMble P MPOBEACHUU MPOLEAYP TEKYIIEr0 KOHTPOIS
YCIIEBAEMOCTH ¥ IMTPOMEKYTOYHOH aTTECTAIUH.
@DOoH/1bI OIICHOYHBIX CPE/ICTB MPEACTABIECHbI B IPUIOKEHUN K paboyell mporpaMmme.
[Tpu HEOOXOAMMOCTH OOYHYAIOLIHECS C OTPAaHHUYECHHBIMI BO3MOXXHOCTSIMH 3/I0POBBSI U HHBA-
Tl 00ECTIeYMBAIOTCS OLIEHOYHBIMU MaTepuajiaMu B (JOpMax, aJaiTUPOBAHHBIX K OTPaHUYEHUSIM
WX 3JI0POBBSI U BOCIIPHUSTHS MHPOPMALIUH:
nsa nuy ¢ HapyweHusMuU 3peHus:
— B II€YaTHOHN (popMe YBETUUYECHHBIM LIPUPTOM,
— B (OopMe AIIEKTPOHHOIO JOKYMEHTa,
— B (hopme aynuodaiina.
nsa nuy ¢ napywenusmu cryxa:
— B medatHo# dopwme,
— B (opMe AIIEKTPOHHOT'O JIOKYMEHTA.
Jnsa nuy ¢ HapyueHusmMu OnopHO-08UaMenbHO20 annapama:
— B Ie4aTtHo# dopme,
— B (hopme ANIEKTPOHHOTO JOKYMEHTA,
— B Qopme ayauodaiina.
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8 PecypcHoe o0ecnieuenme
IlepeyeHnb JuTepaTyphl
OcHoeHnasn yuedonas tumepamypa
CucreMbl ynpaBlieHUS TEXHOJIOTMYECKUMHU TpOIecCaMH U WH(OPMAIMOHHBIC TEXHOJIOTHH :
VYuyebnoe nocodue / B. B. Tponenko [u ap.]. - 2-e uza.,ucmp. u goi. - M. : FOpaiir, 2018. - 136¢.
: wi. - (bakanaBp. Axagemuueckuii kypc). - ISBN 978-5-534-04910-7.
CucreMbl ynpaBlieHUS TEXHOJIOTMYECKUMHU MpoIecCaMd U HMH(OPMAIMOHHBIE TEXHOJIOTUU :
yaeOHoe mocobue ans By30B / B. B. Tpouenko, B. K. ®enopos, A. U. 3abyackuii, B. B. Ko-
MEHJaHTOB. — 2-€ u31., ucnp. u non. — Mocksa : U3gatensctBo KOpaiit, 2023. — 136 ¢. —
(Beicmiee ob6pazoBanue). — ISBN 978-5-534-09938-6. — Tekct : anextpouHsiii / O6pa3oBa-
tenbHas 1uiatrdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515149 (nara oGparieHus:
06.05.2023).
Coconkun, B.JI. CuctemMbl 4YHCIOBOTO MPOrpaMMHOTO yHpaBiieHHs: ydeOHoe mocooue / B.JI.
Coconkun, I''M. Maptunos. — M.: Jloroc, 2005. — 296 c. — (HoBas yHuBepcurerckas OuoImo-
TEKa).
. Iumos O.B. [IporpaMmMmupyembie KOHTPOJIIEPHI B CUCTEMAX MIPOMBIIIJIEHHOW aBTOMAaTH3aLUH :
YyeOuuk / O. B. [lumos. - M. : UTHOPA-M, 2016. — 365 c. : un. - (Beiciiee oopazoBanue - ba-
kanaspuar). - ISBN 978-5-16-011205-3.
ummog, O. B. IIporpammupyembie KOHTPOJUIEPHI B CUCTEMaX MPOMBIIICHHON aBTOMAaTU3allun
: yaeOnuk / O.B. HIumoB. — Mocksa : UTHOPA-M, 2021. — 365 c. + [omn. maTepuansl [ Dek-
TPOHHBII pecypc]. — (Beicee oOpa3oBaHue: bakanaspuar). —
www.dx.doi.org/10.12737/17505. - ISBN 978-5-16-011205-3. - Tekcr : snexkrponHsiid. - URL:
https://znanium.com/catalog/product/1206071 (nata obpamenus: 04.05.2023). — Pexxum pocty-
Ia: 10 MOATHUCKE.
Jlononnumenshasn yueonasn niumepamypa
. EBcukxoB A.A. Cucremsbl ynpasieHHus 000pyOBaHHEM B aBTOMAaTH3UPOBAHHOM TIPOM3BOJICTBE :
yuebHoe ocobue / A. A. EBcukos, B. A. KokoBuH, A. I1. Jleonos; Peu. E.A. Yctunos. - Jlyona
: TocynapctBennsbiit yauepeuret "Jlyona", 2018. - 140c. : un. - ISBN 978-5-89847-538-3.
EBcukoB A.A. Cucremsl ynpapieHus: 000py0BaHHEM B aBTOMAaTHU3UPOBAHHOM MPOU3BOJICTBE :
yuebnoe mocodue / A. A. EBcukos, B. A. KokoBun, A. I1. Jleonos; Pen. E.A. YcTunos. - Jlyona
: T'ocynapctBennsiii yuusepcuret "Jlyona", 2018. - 140c. : uin. - ISBN 978-5-89847-538-3. -
Texct : anexkTpoHHsId. // Beb-caiit ¢punmana «IIpoTBUHO» rocyJapCTBEHHOTO YHHBEpPCUTETA
«dybna». — URL: http://www.uni-protvino.ru/images/publications/ump_atp/atp_em_29.pdf.
(mara obpamenus: 04.05.2023). — Pexxum nocTyna orpaHHYeHHbBIN, TI0 IOTUHY U TIAPOJIIO.
. MBmun, B.I1. CoBpemMeHHasi aBTOMaTHKa B CUCTEMaX YIPaBIECHUS TEXHOIOTHUYECKUMH MPOIIeC-
camu : Yuebnoe nocodue / B. I1. UBmun, M. 1O. [lepyxun. - M. : UHOPA-M, 2016 . - 400 c. :
ni. - ISBN 978-5-16-005162-8.
NBmuH, B. I1. CoBpeMeHHas aBTOMAaTHKA B CUCTEMAaX YIPABJICHUS TEXHOJOTHUYECKUMHU MPOIEC-
camu : yueOnuk / B.II. UBmmH, M.IO. Ilepyxun. — 3-e uzn., ucnp. u gon. — Mocksa : UH-
OPA-M, 2022. — 407 c. : un. + Jlon. matepuansl [ DneKTpoHHBIN pecypc]. — (Bricmiee obOpa-
3oBanue: Crnernmanutet). — DOI 10.12737/1216659. - ISBN 978-5-16-016698-8. - Tekcr :
anektpoHHbid. - URL: https://znanium.com/catalog/product/1863813 (mata oOpameHus:
29.04.2023). — PexxuM goctyrma: 1o NoAMNucKe.
Crynuua, A. A. TexHOJOTHS HaJEKHOCTHOIO NIPOrPAMMHUPOBAHMS 3aJad aBTOMAaTH3aLAH
yIpaBlIeHUs B TEXHUUECKUX cucTemax : MoHorpadus / A. A. Ctynuna, C. H. Exemanckas. -
Kpacnosipck : Cub. denep. yu-, 2011. - 164 c. - ISBN 978-5-7638-2354-7. - Tekcr : 3Jek-
tpoHHbIH. - URL: https://znanium.com/catalog/product/442655 (nara obpamenus: 04.05.2023).
— Pexxum goctyna: mo moamucke.
e Ilepuoauveckue u3aaHus

e AxTyalibHble TIPOOJEeMbl B MAlIMHOCTPOEHUU: HAyYHO-TEXHUYECKHM M MPOU3BOJCTBEHHBIH

xypHan / Yupenutens: ®I'BOY BO «HoBocubupckuii rocynapcTBEHHBINH TEXHUYECKUN

yuuBepcuteT». — HoBocubupck: HI'TY. — Xypnan Beixoaut 2 pasza B rofa. — OCHOBaH B
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NO U A LN

2014 romy. - ISSN 2542-1093. - Tekct: 3nekTpoHHbIN. [[0JHBIE AEKTPOHHBIE BEPCUM CTa-
TE JOCTYIHBI B OTKPBITOM JOCTyIe Ha caifTe »XypHamna: https://journals.nstu.ru/machine-
building

e MexaTpoHuKa, aBTOMaTHKa U POOOTOTEXHUKA: HAy4yHO-00pa3oBaTeNIbHbIN XypHal / Yupe-
mutenb: UIT Xykoa E.B.; ri. pen. XKyko U.A. — Cankr-Ilerepoypr: HUL] MC. — Xypnan
BbIXOAMT 2 pa3a B roa. — OcHoBaH B 2017 roay. - ISSN: 2541-8637. — TekcT: 371€KTPOHHBIH.
[TosiHbIE 3EKTPOHHBIE BEPCUM CTaTe JOCTYIHBI B OTKPHITOM JOCTYII€ Ha caiTe >KypHasa:
http://srcms.ru/mair.html

e PobGororexHnka W TexHuUYeckas kuOepHeTnka: HaywyHo-rexHuueckuil xypHan. / Yupenu-
tenb: [ITHUM onbITHO KOHCTPYKTOPCKUN MHCTUTYT POOOTOTEXHUKH M TEXHUYECKOU KHOEp-
Hetuky; 1. pen. Jlomora A.B. CII6.: [ITHUU PTK. — Xypuan Beixoaut 4 pasa B roj. - Oc-
HoBaH B 2013 1. - ISSN: 2310-5305 — Tekct : HEMOCPEICTBEHHBIN (MOANMKMCKA Ha IMEYaTHOE
W3/1aHKE)

e CoBpeMEHHBIC TEXHOJOTHH aBTOMATH3AIMH: TNPO(ECCHOHAIBHBIA HAyYHO-TEXHHUYECKHI
xypHai. / Yupeaurens: OO0 «CTA-ITPECCy; rn. pen. Copokun C.A. - M.: U3narenbcTBo
«CTA-IIPECC», - Kypnan Bbixoaut 4 pasza B rox. - OcHoBas B 1996 r. - ISSN 0206-975X.
— Tekct : HemocpeACTBeHHbIH (MOAMKICKA HA [TeYaTHOE H3aHKE)

e Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH « MHTEepHET»
Inekmponno-oudbnuomeynvie cucmemul u 06a3vl OAHHHIX
3BC «Znanium.comy: https://znanium.com/
OBC «Jlanby»: https://e.lanbook.com/
3BC «Opaiit»: https://urait.ru/
OBbC «YHuBepcuterckas Oubnuoreka onnaitn»: https://biblioclub.ru/
Hayunas snekrponnas 6udimoteka (PYHDB) «eLIBRARY.RUx: http://elibrary.ru
HarnmonanwsHnas anexktponnas 6udnuoreka (HIB): http://H36.pd/
basbl jaHHbBIX poccuiickux >kypHanoB komnanuu «East Viewn: https://dlib.eastview.com/
Hayunvle nouckoevie cucmemut
ArXiv.org - Hay4YHO-TIOMCKOBAasi CHCTEMa, CIICIUAIN3UPYETCS B OOJACTSX: KOMIBIOTEPHBIX
HayK, acTpopu3uKH, (PU3NKH, MaTeMaTUKH, KBAaHTOBOH Omosoruu. http://arxiv.org/
Google Scholar - mouckoBas cucrema Mo Hay4dyHOH juTeparype. Bkitouaer cTaTbu KpYIHBIX
HAyYHBIX U3JIaTENbCTB, apXUBBI IPETPUHTOB, MyOIUKAIIMK HA CaliTaX YHHUBEPCUTETOB, HAYYHBIX
001I1eCTB ¥ APYTUX Hay4dHBIX opranu3ainuii. https://scholar.google.ru/
SciGuide - HaBUraTOp MO 3apyOEKHBIM HAYUHBIM JIEKTPOHHBIM PECYpCcaM OTKPBITOTO JAOCTYyIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
Ilpogpeccuonanwvnuie pecypcot cemu « Unmepnemy»
OTtkpbiTOoe oOpazoBanue https://openedu.ru/

e [lepeyenb HH(POPMALIHMOHHBIX TEXHOJOTHH, HCMOJIb3YEeMbIX IIPH OCYIECTBICHHH 00pa-
30BaTeJbLHOI0 Mpolecca, BKJIKYasi NpOorpaMMHoe odecrniedeHue, MHGOpPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

HpOBC,Z[CHI/IC MPAKTUYCCKUX 3aHATHHI IO JUCHUILIMHE npeamnoJaracT UCIoJIb30BaHUC 3a1a4v-

HHUKOB.

I[J'I}I BBIIIOJIHEHMS 3aJaHUI CaMOCTOSATEIbHOM IOATOTOBKHU 06yqa}0umec;1 00eceYnBarOTCS

JUTEPaTypoi, a Takke B OINpeNeIEHHOM MOPSAKE MOTYT MOJy4aTh JOCTYH K MH(OpPMalMOHHBIM
pecypcam MHtepHera.

Jucnunnuza obecriedeHa He0OXO0AMMBIM TTPOTPAMMHBIM 00€CTIEUeHHEM, KOTOPOE HaXOIHUT-

csi B cBoOoHOM noctyne (mporpammbl Open office, cBoOoHas nuIIeH3Us, KOA A0CTyNa He Tpedy-
eTcs).
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e [lepeyenb WHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX MPH OCYHIECTBIEHUH
00pa30BaTeIbHOTO npouecca, BKJIIOYAS nporpaMMHoe obecreyeHue,
HH}opMaNMOHHBbIE CIPABOYHBIE CUCTEMBI (1puU HeobOXooumMocmiu)

[TpoBeneHNE JIEKIMOHHBIX 3aHATHN NPEAINONAracT UCIOIb30BaHUE KOMIUIEKTOB CIailoB U
IIPOrpaMMHBIX IPE3EHTALMN 110 paCCMAaTPUBAEMbIM TEMaM.

[TpoBeneHne NPAKTUYECKUX 3aHATUH 110 NUCLUUIUIMHE MPEATOIaraeTcsl NCIO0JIb30BAHUE CIIe-
[UAIM3MPOBAHHBIX AYAUTOPHI, OCHALICHHBIX MEPCOHATBHBIMA KOMITBIOTEpPAMH, 0ObEAMHEHHBIMU B
JIOKAJIbHYIO CETh U MMEIOLIHX J0CTYI K pecypcaM riodansHoi cetu MHTepHer.

JIyist BRIIOJTHEHUS 3aJJaHU CaMOCTOSITEIIBHON TOJATOTOBKU O0yUaronuecs: 00eceuynBaloTCs
JUTEPaTypoi, a TaKKe B ONPEACIEHHOM IMOPAAKE MOTYT MOIy4aTh JOCTYN K MH(POPMALMOHHBIM
pecypcam MHTEpHETA.

Jucuumirza obecrieyeHa HeOOXOAMMBIM IPOrPAMMHBIM 00€CIIeYeHUEM, KOTOPOE HAXOIUT-
csi B cBoOoaHOM noctyrie (mporpammbl Open office, cBoOogHAs HUIIeH3Ms, KO A0CTyna He Tpedy-
eTcs).

B ¢ummane «IIpoTBHHO» rocynapcTBEHHOTO yHUBEpcUTeTa «/J[yOHa» co3maHbl yCiIOBUS s
o0y4yeHMs oA ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSIMM: MCIIOJIb30BaHME CHELMalIbHBIX 00pa3oBa-
TEJNBHBIX MPOTPaMM M METOJIOB OOy4EHUSs], CIIEIHAIbHBIX YYeOHUKOB, yUeOHBIX MMOCOOHMA U TUIaK-
TUYECKUX MATepUaIOB, CHELUATIbHBIX TEXHUUECKUX CPEICTB 00YUYEHUsI KOJUIEKTUBHOTO U WHIUBU-
JyaJbHOTO IOJIb30BaHUs, MPEIOCTABIEHUE YCIYT acCUCTEHTa (IOMOIIHMKA), OKa3bIBAIOILUM 00Y-
YAIOLUMCS HEOOX0AUMYI0 TEXHUYECKYIO IOMOIIb, 0O0ecreueHre JOCTYIIA B 3[aHUs1 OPraHU3alUH.

HmeeTcst yHuBepcallbHOE CPEACTBO /ISl OIbEMA U MTEPEMELLIEHUS] MHBAIUIHBIX KOJIICOK —
naHjayc-margopma CKIaaHOM.

KomnelotepHsle ki1accel 000pyA0BaHbl cTojamu Juis nHBanuaoB ¢ LI, Takxe 3neck 060-
pynoBaHel paboune wMecta g gun ¢ OB3: ycTaHOBIEHBl cHeNMaNbHBI MPOrpaMMHO-
TEXHOJOTUYECKHI KOMILJIEKC MO3BOJISIONUINI paboTaTh Ha HUX CTYJEHTaM C HapyLIEHHUEM OMOPHO-
JIBUTaTeNILHOTO anmapara, ciaboBUIAIUM U caadocbimaniM. VIMeroTcst rapHUTYpbl KOMITAKTHBIE,
OecripoBojiHas KJIaBUaTypa ¢ OOJBIIMMH KHOIKaMH, OECIPOBOJHOW KOMIBIOTEPHBIM JKOCTHUK C
JIBYMsl BBIHOCHBIMH KHONKaMH, OECIpOBOAHOI pecupBep, OecnpoBOJHas BBIHOCHAs  OoJbIuas
KHOIIKa, TOPTaTUBHOE YCTPOMCTBO /JIsl YTEHHUS NI€YaTHBIX MaTepUasoB.

CriennanpHble Y4eOHUKH, yueOHbIe TOCOOUS U TUAAKTUYECKHE MaTepHalibl, B TOM YHCIIE B
(dbopMate neyaTHbIX MaTepuanoB (KpynHbIi mpudt niu ayauodaiins) umerorcs B 9bC, Ha KOoTO-
pble moAnuca Quauai.

Hanunuue Ha caiite cipaBo4HO MHpOpPMAIUU O paCUCAHUU YU€OHBIX 3aHATUN B aJalTUPO-
BaHHOU (hopMe OCTYMHOM JIs1 00Yy4aroLMXCsl C OrpaHMYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS, 5IB-
JISIOLIUXCS CIETBIMU WM CIIa00BUISIIUMHU.

¢ Onucanue MaTepUAIbHO-TEXHUYECKOH 0a3bl

KaOnner «ABTOMAaTH3aMS TEXHOJOTHYECKUX MPOLECCOBY:

- IOCa/I0YHbIE MECTa M0 KOJMYECTBY 00YUarOIINXCS;

- pabouee MeCTO MpenoaBares;

- KOMIUIEKT yuyeOHO-HarsAHbIX nocoduil ("CpeacTBa aBToMaTU3aluy U yIpaBIeHUs
Siemens", CAY-MAKC-Siemens-HH B cocrage: ITJIK S7-1200; manens KP 300; nporpammupye-
Mmoe ycTpoiictBo LOGO; npeobpazoBatens SINAMICS; acHHXpOHHBIN IBUraTellb; HOYTOYK);

- KOMIUIEKT y4eOHO-HarsIHbIX mocoouii ("CrucremMa aBTOMaTHUECKOTO yIIpaBICHUS
OBEH", CAY-OBEH-HH B cocrage: IIJIK110; manens CI1270; nporpammupyemoe pene I1P 114;
npeobpaszoBarens OBEH ITUB 101; peryastop TPM200; makeT MeToan4ecKoi eun; TaTIuKH;
ACMHXPOHHBIH JIBUTaTelNb; HOYTOYK).

- KOMIUIEKT Y4eOHO-HarIsIIHBIX TocoOuii (" ABTOMaTH3MpOBaHHAs CUCTEMa YIPaBJICHUS
texHonorudeckoro npouecca", ACY-TII-CK B cocrase: [1JIK Bepxnero yposus S7-1500; ITJIK mo-
neBoro ypoBHs S7-1200; manens KTP 400; cranmus pacnpenenennoii nepugepun ET 200; npo-
rpammupyemoe ycrpoiictBo LOGO; mpeobpazoBarens SINAMICS V20; makeTsl rpy30Boro audTa,
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MMHEBMOIIPUBO/1a, METOIMYECKOM N€YH; TaTYNKU; ACHHXPOHHBIN JIBUTATEIIb; MHIUKAIUA COCTOSHUS
WCIIOJTHUTENIBHBIX U YIPABISIFONIMX YCTPOUCTB; HOYTOYK).

NurterpupoBannsiii naket TIA Portal, STEP 7, WinCC, SINAMICS (oauHOYHas TUIICH3HS )
TexHu4yeckue cpeacTBa 0OyUCHHUS:
- IEPCOHATIBHBIE KOMIIBIOTEPHI C YCTAHOBJICHHBIM JIMIIEH3MOHHBIM IPOTPAMMHBIM 00ecTIe-

YeHueM (8 1T.);

- MYJIbTHUMECAUAIIPOCKTOP C SKPAaHOM

- My.]IBTHMQI[HﬁHBIC IMMPE3CHTAUU 10 TCMATUKC JUCHUITIIMHBI

- MCJIOBasg JOCKa.

O6y‘-IaIOH.II/IeC$I M3 YHCJIa UHBAJIMAOB U JIUI C OI'PaAHUYCHHBIMU BO3MOKHOCTAMH 300POBbA

MOTYT HCIIOJIB30BaTh CIICHHUAIN3UPOBAHHOC IIPOIrpaMMHOE U MaTCPHUATIbHO-TCXHUYCCKOC obecmneye-

HUC:

oOyyJaronuecs: ¢ HapyluIeHUSIMH OTIOPHO-IBUTATEILHOTO anmapara mpu HeoOX0IUMOCTH MO-
ryT WCIHOJIb30BaTh AJaNTUBHBIE TEXHUYECKHUE CPEACTBA: CIEIHAIBHO OO0O0pYyIOBaHHbBIC
JOKOWCTUKH, YBETMUCHHBIE BBIHOCHBIE KHOTIKH, KJIIABUATYPbI C OOJBIIMMHE KJIaBUIIIAMH.
oOyyJaronmecss ¢ OTpaHUYEHUSIMHA IO 3PEHUI0 MOTYT MPOCIYIIATh JAOCTYIHBIM ayauoMare-
pHall WM MPOYUTATh TEKCTHI, YBEIMYUB MIPU(PT HA SKpaHE MOHHUTOpPA KOMIIblOTepa. Peko-
MEH/TyEeTCsI UCIOJIb30BaTh SKPAHHYIO JIYIy M JAPYTHE BU3YaJbHbIC BCIIOMOTATEIbHBIE CPE/I-
CTBa, YTOOBI U3MEHUTH MIPUDT TEKCTA, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHH3AIIUIO C PEUbIO
U T.J., IPOTPaMMBbI SKPAHHOTO JIOCTyMa (CKPHHPHUAEPHI Ul TIPOYTECHUSI TEKCTOBOW MHMOP-
MaIiy 4Yepe3 CHHTE3UPOBAHHYIO peYb) W/WIIM BKIIOYUTH (YHKIHUIO «IKPAHHOTO AUKTOPa»
Ha MepPCOHAILHOM KOMITBIOTEpE ¢ oneparronHoi cucremorr Windows 7, 8, 10.
oOydaroniuecss ¢ OrpaHMYEHUSIMH MO0 CIyXy MOTYT BOCHOJb30BaThCS KOMIBIOTEPHON
ayJIMOTapHUTYPOH TIPU TPOCITYIIMBAHUK HEOOXOIUMOUW MH(pOpMaMu W MOPTATHBHON WH-
nykunoHHO# cuctemoit cepun «ACTOK».

[Ipu HEOOXOTUMOCTH 00yUAIOIIUECs C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBA-

JU1bI 00€CTIeYBaOTCS IEYATHBIMU M (MJIM) JIEKTPOHHBIMU 00pa30BaTebHBIMU pecypcamu (o0pa-
30BareNbHas mporpamMma, yueoHsle ocodus u Jip.) B Gopmax, aJanTUPOBAHHBIX K OTpaHUYEHUSIM
UX 3JI0pOBbsI U BOCIIPUSATUS UHPOPMALIUU:

JUist Ut ¢ HapyIIEHUSIMH 3PEHHS:

B IIeYaTHOH (popMe yBETUUEHHBIM IIPUPTOM,
B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA,

B opme aynuodaiina.

Jist U1l ¢ HapyIICHUSIMH CITyXa:

B IIeYaTHOM (opme,

B (hopMe IIIEKTPOHHOTO JOKYMEHTA.

Jnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO anmapara:
B Ie4aTHOU opme,

B (hopMe IIEKTPOHHOTO JJOKYMEHTA,

B (hopme aymodaiina.
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IIpunoxkenne x pabouelt mporpaMmme TUCIUTUTHHBI
(I)OHHBI OLICHOYHBIX CPEIACTB

B pesynbTaTe OCBOCHUS AMCHUIUIMHBI «YTIPABJIE€HHWE B aBTOMATU3UPOBAHHOM IPOU3BO/I-
CTBE» IPOrpaMMBbl OaKkajlaBpOB IO HAMPaBJICHHUIO MOAroTOBKH 15.03.04 « ABTOMATH3AIMSA TEXHOJIO-
TMYECKHUX IPOILECCOB M TMPOU3BOJCTB» C YYETOM HAIPABJICHHOCTH OaKallaBPCKOW MPOrpaMMBbl —
«ABTOMaTH3allMs TEXHOJOTUYECKUX IMPOLECCOB M MPOM3BOJCTB» BBINYCKHUK JOJDKEH 001anaTh
CJIEIYIOIIMMH KOMIETCHIUSIMU:

Kommnerenmus IIK-3 - Criocoben pa3zpabarpiBaTh pabo4yuii MpoeKT THOKUX MPOU3BOACTBEH-
HBIX CHCTEM B MalIMHOCTPOSHUU U OCYIIECTBIATH BEIOOP MPOrPaAMMHOTO OOECIICUCHHUS ISl CUCTE-
MBI yIIpaBlieHUsI THOKUMHU [TPOU3BOJICTBEHHBIMU CUCTEMAMHU

KOO U (hOPMYIUPOBKA KOMNEmeHYuu

Onucanue nokasareJieil 1 KpuTepueB OLlCHUBAHUS KOMIIETEHIMI, a TAKKe IIKAJI
OLlEHUBAHMS

Komnerennus IIK-3 - Cnoco0en pa3padarsiBaTh pado4uii NpoeKT rHOKUX NMPOU3BO/I-
CTBEHHBIX CHCTEM B MAIIMHOCTPOEHUH M OCYLIECTBJISITh BLIOOP MPOrpaMMHOI0 olecriedeHust
AJIsl CHCTEMbI YIIPaBJIeHUs] THOKMMH NTPOU3BOJACTBEHHBIMU CHCTEMAMH

WHIAKATOP JIO KPUTEPUU OHEHUBAHUS
PE3YJbTATA OBYUEHUS
CTUXEHUSA 10 npaKTHKe
KOMIIETEHIIUHA
1 INKAJIA ouneHnnBanus
(ko1 ¥ HAMMEHOBaHNE)
He 3naer win
3HaeT ci1abo VY noBneTBOpU- E€MOHCTpHUPYET
a p Xopo1io 3Haer A pHpy
TIPUHITAT pa3- TEJNBHO 3HAET cB0oOOIHOE U
TIPUHIUT pa3-
pabotku c60- TIPUHIIMII Pa3- YBEpPEHHOE 3Ha-
pabotku c60-
POYHBIX Yep- paboTku c6o- HUE IpUHIUIa
. POYHBIX yepTe-
TeXel pabode- | pOUHBIX yepTe- . pa3paboTku
. el pabouero
IO IIPOEKTa xKel pabogero cOOPOYHBIX
OTtcyTcTBHE MPOEKTa THOKUX .
THOKHX MIPOU3- | MPOEKTa THOKUX yepTexeil pabdo-
3HaHUS TPOH3BO-
BOJICTBEHHBIX MPOU3BO/I- Yero MpoeKTa
CTBCHHBIX CH-
cHucTeM CTBCHHBIX CH- crem THOKUX MPOU3-
. CTEM. Jlonyckaer ot BOJICTBCHHBIX
I1K-3.1. Bemounuser pas- Homyckaer Homyckaer no- ,HeJ'II:I}{IBIe Her CUCTEM.
paboTKy cOOpOUHBIX Yep- MHO)KECTBEH- CTaTOYHO CEph- 6b1c 01111/161<Ey He nomnycxkaer
Texel pabovero rnpoexra HBbIE TpyOBIe €3HbIE OIIMOKH. OIIHNOOK.
THOKHX MTPOU3BOJICTBCH- OIINOKH.
HBIX CHCTEM E€MOHCTpPUPY- E€MOHCTPUPYET
A tpupy- | A TPHPY 1 (RS ——
€T YaCTUIHOE JIOCTAaTOYHO HdemoHCcTpHpyeT
o o CBOOOIHOE U
yMeHHue paspa- ycroitunBoe ycToitunBoe
yBepeHHOe
00TKH cOOpoU- | yMeHHe paspa- yMeHHe paspa-
. yMeHHe paspa-
HBIX 4epTexke | OoTku cOopou- 60TKM cOOpOU-
N N 60TKH cOOpOU-
pabouero mpo- | HBIX YepTexen HBIX YepTexeit .
HBIX YepTexeit
OtcyTtcTBHE €KTa THOKHX pabouero npo- pabouero npo- A6OUCr0 1IDO
yMEHHUs TIPOM3BOJI- €KTa THOKHX €KTa THOKHX P P
€KTa THOKHUX
CTBEHHBIX CH- TIPOM3BOJI- MIPOU3BOJI-
MIPOU3BOJI-
CTEM. CTBEHHBIX CH- CTBEHHBIX CH-
CTBEHHBIX CH-
CTEM. CTEM.
CTEM.
Homyckaet Jomnyckaer ot- He nomyckaer
He nomyckaer
MHOXKECTBEH- | JIeNbHBIC HETPY- OIHOOK.
OIHOOK.
HbIE TPyObIe ObIe OIMOKH.
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OLIMOKH.

HemoHcTpupy-
€T YaCTU4HOe
BJIaJICHUE pa3-
pabotkoii c6o-
POYHBIX Yep-
Texel pabode-

HemoHcTpupyeT
JIOCTaTO4HO

YCTOHYMBOE
BIIaICHUE Pa3-
paboTkoii cbo-
POYHBIX 4epTe-

HemoHcTpupyeT
YCTOWYHUBOE

BJIaZICHUE pa3-
paboTkoii coo-

HemoHcTpupyeT
cBOOO/IHOE U
yBEpPEHHOE Bila-
JICHUE paspa-
00TKO# cOOopoU-

TO TIPOEKTa ., POYHBIX YepTe- .
XKel pabodero . HBIX 9epTexeit
OTcyTcTBHE | THOKHX IpPOM3- XKel pabouero
MIPOEKTa THOKUX pabouero mpo-
BIIAZICHUS BOJICTBEHHBIX MPOEKTa THOKUX
TIPOU3BOI- eKTa THOKHUX
CHCTEM. TIPOMU3BO/-
CTBEHHBIX CH- TIPOU3BO/-
CTBEHHBIX CH-
CTEM. CTBEHHBIX CH-
CTEM.
CTEM.
Homnyckaer He nomyckaer
JHomyckaer ot- He nomyckaer
MHO)KECTBEH- OLINOOK.
JIeJIbHBIC HETPY- OIIHOOK.
HBIE TPYyObIe
Oble OIMHOKH.
OIIMOKHU.
JemoHcTpupy-
€T YaCTUYHOE
HemoHcTpupyet
3HaHHE aHAIH- JeMoHCcTpHpYyeT
JIOCTATOYHO JeMoHCTpHpYyeT
3a CyIIECTBY- . N cBOOOHOE U
ycToH4nBoe ycToi4nBoe
IOIINX TPO- YBEpEHHOE 3Ha-
3HaHME aHANIM3a | 3HAHWE aHAJIN3a
TpaMMHBIX CYILECTBYIOMHEX | CYMeCTBYIOMIIX HHE aHaIH3a
cpen ans Y Y Y Y CYIIECTBYIOIIHX
HpOrpaMMHBIX NpOrpaMMHBIX
yIpaBJICHUs NpOrpaMMHBIX
OrtcyTcTBHE cpen ais cpen ans
THOKMMHU TIpO- cpen i
3HAHMS yIpaBJICHUS yIpaBJiIeHUs
W3BOJICTBEH- yIpaBJiIeHUs
TMOKUMHU TIPO- THOKMMU TIpO-
HBIMH CHCTe- THOKMMU TIpO-
W3BOJICTBEHHBI- | HW3BOJCTBEHHBI-
MaMH. W3BOJICTBEHHBI-
MM CHCTEMaMH. | MH CHCTEMaMH.
MH CHCTEMaMH.
Homnyckaer ot- He nomyckaer
Homnyckaer He nomyckaer
JIeTIbHbIE HErpy- OIIHNOOK.
MHOXKECTBEH- OIIHNOOK.
[K-3.2. [TpoBomutT aHamN3 ObIe OIIHNOKH.
CYIIECTBYIOIIHX ITPO HbIE TPy OEIe
YIICCTBYIOLL P OIINOKH.
TPaMMHBIX CpeJ IS
HemoHncTpupy-
yIpaBJieHUs] THOKUMHA
er yacTnyHoe | JleMoHCTpupyer
MIPOMU3BOJICTBEHHBIMHU CH- Hdemonctpupyer | JleMOHCTpHUpYyeT
yMEeHHe TIPOBO- JIOCTaTOYHO o
CcTeMaMHU o ycToitunBoe cB0OOIHOE U
JIUTh aHAITU3 yCTOWYHBOE
yMEHHE IIPOBO- yBEpeHHOe
CYIIECTBYIO- yMEeHHE IIPOBO-
JIUTh aHAITU3 yMEeHHE IPOBO-
KX TpO- JIUTh aHAITU3
CYIIECTBYIOLIHX JIUTh aHAITU3
rpaMMHBIX CYIIECTBYIOLIMX
NPOTPAaMMHBIX | CYIIECTBYIOIINX
cpen ans HPOTPaMMHBIX
cpex ams TIPOTPaMMHBIX
OtcyrtcTBHE yTIpaBJIeHUS cpen ais
yTpaBJIeHUS cpex ais
yMEHHUs THOKMMHU TIpO- yTIpaBJIeHUS
TMOKMMH TIpO- yTIpaBJIeHUS
W3BOJICTBECH- TMOKMMU TIpO-
W3BOJICTBEHHBI- | THOKHMH IIPO-
HBIMH CHCTe- N3BOJICTBEHHBI-
MU CUCTEMaMH. | HW3BOJCTBEHHBI-
MaMH. MH CUCTEMaMH.
MU CUCTEMaMH.
OITyCKaeT OITyCKaeT OT-
Hory Homy He nonyckaer He nonyckaer
MHOXXECTBEH- | JEJbHBIC HETPY-
OIHUOOK. OIHOOK.
HBIE TPYyOBIe OBble OmmOKH.
OIINOKH.
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Hemonctpupy- | Hemoncrpupyer | Jlemoncrpupyer | JemoHCTpupyer
€T YaCTUYHOE JIOCTATOYHO yCTOHUnBOE cBoOOOHOE U
YMEHHUE OCY- ycToitunBoe YMEHHUE OCY- YBEpEHHOE
ECTBIIATE YMEHHUE OCY- [[ECTBIATE YMEHHUE OCY-
HaIlucaHue IECTBIIATE HAMuCcaHue mpo- HIECTBIIATE
MPOrPamMM JJIst HAMKCAaHUE PO- | TPaMM Ui CH- | HAMUCAHUE MPO-
CHCTEM yIIPaB- rpamMm Ui CH- CTEM yIIpaBiie- rpamMM IJIsd CH-
OTtcyTcTBHE ynp P A yrp P A
eHIS JICHUSI THOKUMH | CTEM yIpaslie- HHSI THOKUMH CTeM ympaslie-
y MPOU3BO/I- HUSI THOKMMH MIPOM3BO/I- HHSI THOKMMH
CTBEHHBIMH MIPOM3BO/I- CTBEHHBIMH MIPOM3BO/I-
CHCTEMAaMH. CTBEHHBIMH CHCTEMAaMH. CTBEHHBIMH
Honyckaer CHCTEMAaMH. CHCTEMAaMH.
MHO>ECTBEH- Jonyckaer oT-
HbIE TPyOBIE JIeILHEIE HETPY- He momyckaer He momyckaer
ITK-3.3. OcymecTBiser by py Y Y
OIIMOKHU. ObIe OLINOKH. OIIHOOK. OIIHOOK.
HAMUCAHUE MPOTPAMM ISt
CHCTEM YIIpaBJIeHUSA THO JleMOHCTPHpY- HemoHcTpupyeT
y €T YaCTHUYHOC Tp py
KUMU HpOPI?;BO[[CTBeHHI)I- J0CTAaTOYHO
BJIaJICHHE N Hemonctpupyet | JleMoHCTpUpYET
MH CUCTCMaMHU yCTOI/I"II/IBOC o
HaBBIKAMU yCTOHUHBOE cBO0OOIHOE U
BJIaJICHHE
HaIIMCAHUS BJIaJICHHE YBEpEHHOE BIla-
HaBBIKaAMU
MPOrpamM JiJist HaBBIKAMU JIEHHE HaBBIKa-
HAIUCAHUSI [TPO-
CHCTEM YIIpaB- HAIHUCAHUS MPO- | MU HAIKUCAHUS
rpaMM JUis CH-
JIEHHS THOKUMU rpamMM JUIs CH- MpOrpamm Jiist
Ot1cyTtcTBHE CTeM ympaslie-
MPOU3BO/I- CTeM ympaslie- CHCTEM YIIpaB-
BJIAJCHUSA HUS THOKUMU
CTBEHHBIMH HHS TUOKUMU JIEHUSI THOKUMH
TPOM3BO/I-
CHCTEMAaMH. TPOM3BO/I- TPOM3BO/I-
CTBCHHBIMHU
CTBCHHBIMU CTBCHHBIMHU
CHCTEMAaMH.
CHCTEMAaMH. CHCTEMAaMH.
OITyCKaeT He momyckaer He momyckaer
Hlomy Jonyckaer oT- Y Y
MHO>KECTBEH- OIINOOK. OIINOOK.
LG 6h1c JIEIIbHBIE HETPY-
Py OBl OIINOKH.
OIINOKH.

ITpu G6amibHO-PEUTUHIOBOM CHCTEME BCE 3HAHUS, YMEHUS M HaBBIKH, IpUOOpETaeMble CTY-
JICHTaMHU B pe3yJIbTaTe U3yUeHUs AUCLUUIUINHBI, OLIEHUBAIOTCA B OaJliax.

OneHka kayecTBa pabOThl B PEUTHHIOBOW CHCTEME SIBIISICTCSI HAKOMUTEIbHON U UCHONb3Y-
€TCsl JUIsl OLIEHUBAHUSl CUCTEMHOM pabOThI CTY/IEHTOB B TEUEHHUE BCETO Mepruoia 00ydeHusl.

ITo utoram paboThl B ceMecTpe CTYJAEHT MOXET MOJIYyYuTh MakcuManbHo 70 Oamos. Mtoro-
Boil (hopmoii koHTposst B VIII cemectpe siBisieTcst sk3ameH. Ha sk3ameHe cTyieHT MoxeT HaOpaTh
MakcumanbHO 30 Oamos.
B teuenne VIII cemecTpa CTyIEHT MOXKET 3apaboTaTh OallsIbl 32 CIASAYIOIINE BUJIbI padoT:

Ne Bun pabotsl Cymma OamioB
| AynuTopHble 3aHATHS (TIOCelIeHuE) 15
2 JlaGopaTopHble paboThI 10
3 [IpakTuueckue paboThl 15
4 BplnosiHEHNE KypCcOBOIrO ITPOEKTa 30
Hroro: 70

Ecnu x MOMEHTY OKOHYaHUSI ceMecTpa CTyAeHT HabupaeT oT 51 no 70 GanoB, TO OH MONY-
9aeT JIOMYCK K IK3aMeHY.

Ecnu cTynieHT K MOMEHTY OKOHUYaHUS cemecTpa Habupaet oT 61 10 70 6aninoB, TO OH MOKET
IMOJIYUUTh aBTOMATUYCCKYIO OLICHKY «YIOBJICTBOPUTCIIBHO. HpI/I JKEJIaHUU IMOBBICUTH CBOKO OLICH-
Ky, CTYZICHT UMEeT MPaBO OTKA3aThCsI OT aBTOMATUYECKOW OIIEHKHU M CJIaTh dK3aMeH.

Ecnu crynent He Habpan MUHHMaIbHOTO yucia 6ayutoB (51 Gamr), TO OH HE MOJaydaeT J10-
MyCK K DK3aMEHY.
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CoOTBETCTBHE PEHTHHIOBBIX 0AJUIOB M aKaJEMUYCCKHX OIEHOK dK3aMeHa
OO6mras cymma

0ajIoB 3a ce- Hrorosag orcHka
MeCTp
86-100 OTan4HO
71-85 Xoponio
51-70 Jlonyck K sK3aMeHy

B TOM YHCIIE:
61-70 | BO3MOXHOCTb OJYyYEHHUS] aBTOMAaTUUYECKON OLICHKHU «YJOBJIETBOPUTEILHO»
51-60 TobKO TONYCK K IK3aMEHY
0-50 * HeynoBieTBopuTenbHO (CTYICHT HE IONYIIEH K 9K3aMEHY)

Texymuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIECTCS B IPOLIECCE BBIIOIHEHMSI TPAKTUYECKUX U
CaMOCTOSITENIbHBIX PA0OT B COOTBETCTBUH C HUKEIIPUBEAECHHBIM IPaUKOM.

I'padux BeIOTHEHUS Ta00PATOPHBIX H CAMOCTOSATENBHBIX padboT cryneHtamu B VIII ce-
MECTpe

Bt Henenn yuebHOTO TIpotiecca
pabot | 2 3 4 5 6 7 8 9 10
JIP1 BJIP 3JIP
JIP2 BJIP 37IP
I1P-6
- BKII 3KIT

B3 — Beigaua 3amanus; 33 — 3amuTa 3agaHus
I1P-6 — KypcoBoii mpoekT

[Iporienypa omeHWBaHUS pPE3yNbTaTOB OOYYECHWS HMHBAIHMIOB W JIUI] C OrpaHHYCHHBIMH
BO3MOXXHOCTSIMU 3/I0OPOBbsl IO JMCLUUIUIMHE IpeaycMaTpuBaeT NpeAocTaBleHUe HH(pOpMAlUU B
(bopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM HX 30POBbS U BOCIIPHUITHS HHPOPMAITHIH:

— B IeyatHoil ¢opme,
— B TIIeYaTHOH opMe yBEIHMUYEHHBIM LIPUPTOM,
— B (hopMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA

o0yyJarommxcs.

[Ipu HeoOxomumocTH oOydaromiemycst uHBanMAy u Juny ¢ OB3  mpepoctaBnsiercs
JONOJTHUTEIBHOE BpeMs JAJIs MOATOTOBKM OTBETa HA 3auyeTe WIM dK3aMeHe. Y oOyuwarolerocs
uHBaIMAa U auna ¢ OB3 umeercs BO3MOXHOCTH BbIOOpa (hOpMBI KOHTPOJS HA MPAKTHYECKHX
3aHSTHUSIX, 3a4€Tax, SK3aMeHax, MOAX0As1as KOHKPETHO JJIs HEro.

MeToanyeckue yKa3aHus JIs BbINOJHEHHS J1a00paTOPHbIX padoT

Ounas dhopma 00yueHus

1. Tlpoananu3upoBaTh OCOOEHHOCTH TOCIEIOBATENBHBIX U MAPATIICIBHBIX MPOMBIIIIEHHBIX
uHTEepQEicoB.

2. TlpoBecTu aHamM3 TEXHUYECKHUX XapakTepucTuK naTepdericoB RS-232, RS-485.
Omnpenenuth Hpopmar nepeaaBaeMbIX TaHHBIX.

3. PaccMoTpeTh CXEMOTEXHUKY COTJIACOBAHMS BOJTHOBOI'O CONMPOTUBIICHUS Ka0es 1
TEpMHUHATOPOB cermeHTa RS-485.

4. Tlpoananm3upoBaTh 3aBUCUMOCThH JJIMHBI cerMeHTa RS-485 u ckopocTu nepegauu JaHHBIX..
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5. Paccmotpets mpotokon Profibus Ha 6a3e unTepdeiica RS-485.
6. PaccMoTpeTh METOAMKY MCCIIEI0BAaHUS IPOMBILUIEHHBIX JaTYNKOB 00paTHOM cBsizu CUITY
(TaxoMeTpoB, AATYMKOB TEMIIEPATYpPhI U T.11).

No Ne pazoena ouc-
Cooepotcanue nabopamopuvix pabom Tpyooemxocme
n/n UUNTTUHDL
1 4 JIP-1 Pa3paboTka anropurma, CO3/1aHuE U UCCIIEI0BA- 4
Hue nporpammsl Ha Tuiatgopme CoDeSys s [TJIK
110 dupmet OBEH Ha si3p1ke LAD «YipaBieHue Me-
TOAMYECKON MeUbl0 KaK 3JIEMEHTa THOKON TPOU3BOI-
CTBEHHOM CHCTEMBD»
2 5 JIP-2 Pa3paboTka airoputrma, Co3/jlaHue U UCCIIeI0Ba- 6

Hue nporpammsl Ha atgopme CoDeSys ans [TJIK
110 ¢pupmer OBEH Hna si3pike LAD «YnpaBinenue
poMbIIUIeHHBIM poboTom LITTP-111»

3aounas dhopma 00yueHus

b

HpO&H&HHBHpOB&TB 0COOEHHOCTH MMOCJICAOBATCIbHLIX U IIAPAJIJICIIbHBIX IIPOMBIIIJIICHHBIX

UHTEPQEICOoB.

[TpoBecTu aHanM3 TEXHUUECKUX XapakTepucTuk untepdeiicoB RS-232, RS-485.
Omnpenenutsd (hopMaT nepeaaBacMbIX TaHHBIX.
PaccMoTpeTh cXeMOTEXHUKY COTJIACOBAHHS BOJTHOBOT'O COTPOTUBIICHUS Ka0es u
TepMHHATOpOB cermenTa RS-485.
ITpoananu3upoBaTh 3aBUCUMOCTb JUIMHBI cerMeHTa RS-485 u ckopocTu nepeaaun NaHHBIX..
Paccmotpets npoTtokon Profibus Ha 6a3e nnrepdeiica RS-485.
PaccMoTpeTh METOIMKY HCCII€I0BAaHUS MPOMBIIUIEHHBIX TaTYNKOB 00paTHOM cBsi3u CHITY
(TaxoMeTpoB, TaTYMKOB TEMIIEPATYPHI U T.1T).

Ne
n/n

Ne pazoena ouc-
YUNJIUHDBL

Cooepotcanue nabopamopuvix paoom

Tpyooemkocmo

4

JIP-1 Pa3paboTka anropurma, Co3JaHUE U UCCIIe10Ba-
Hue nporpammsl Ha miatgopme CoDeSys ms ITJIIK
110 ¢upmer OBEH Ha si3b1ke LAD «Y1ipaBieHue Me-
TOJIMYECKOH MMeubo Kak 3JeMeHTa rMOKOM Mpou3BO/I-
CTBEHHOW CHCTEMBI»

2

MeToaunuyeckue YKazaHudA K BBINMOJHCHHUIO NPAKTHICCKHUX 3agaHuH

Ouynas dopMa 00yueHus

W

. PaccMOTpeTh TUIOBBIE CTPYKTYPBI CUCTEM YIPABJICHUsI POOOTU3MPOBAHHBIX

texHoiornueckux mouyineit (PTK).
N3yuuth coctaB u Ha3HayeHue nporpamMmmel NCSDKonf 2010.

2010.

. IIpoananusuposath BeIOOp KomnoHeHToB UITY ¢ momouisio koHpuryparopa NCSDKonf

[Tpoananu3upoBath THMOBBIE KOMITOHOBKH cucTeM UITY dbupmbr Siemens jyist cTaHka.

2010.
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. I3yunTh 0COOCHHOCTH MaHeNel orepaTopa rnpeacTaBieHHbIX B KoHpurypatope NCSDKonf




6. IIpoBecTH aHaNHM3 TEXHUIECKUX XapaKTEPUCTUK MOIYJIeH BBO/Ia-BbIBO/A, JaTYHKOB
00paTHOM CBsI3H.

3aounas ¢opma oOyueHust
1. PaccMOTpeTh TUNIOBBIE CTPYKTYPBI CUCTEM yIPaBICHUS pOOOTH3NPOBAHHBIX
TexHosornueckux moxayiei (PTK).
2. N3yuutsb coctaB u Ha3HaueHue nmporpamMmmbl NCSDKonf 2010.
. IlpoanamusupoBate BeIOOp koMmoneHToB YITY ¢ momomrsio korduryparopa NCSDKonf
2010.
4. IlpoaHanu3upoBaTh TUMOBbIE KOMIIOHOBKH cucteM UITY ¢upmsbl Siemens 1i1st cTaHKa.
5. M3yuuTh 0COOCHHOCTH MaHEJIEH orepaTopa mpeacTaBiIeHHbIX B KoHpuryparope NCSDKonf
2010.
6. IIpoBecTn aHamU3 TEXHUYECKUX XapaKTEPUCTUK MOJyJiel BBOAA-BbIBO/A, JAaTYNKOB
00paTHO# CBsI3H.

(98]

MeToan4yeckue yKa3aHus IS CAMOCTOATEIbHOM padoThl 00yYAOIIUXCS

Ouynas dopMa 00yueHus

Ne Ne pazoena ouc- .
Cooepotcanue camocmoamenvHoul padomot Tpyooemxocme
n/n UUNTUHDL
1 1-6 [1P-6. KypcoBoii npoeKT: "PaspaboTka cuctemsl ynpas- 49
JieHus"
3aounas Gopma 0OydeHus
Ne Ne pazoena ouc- .
Cooepotcanue camocmoamenvHoul padoonol Tpyooemkocmu
n/n UUNUHDL
1 1-6 I1P-6. KypcoBoii mpoeKT: "Pa3paGoTka CHCTEMBI yrpas- 124
JieHus"

Ilepeuenv 06s3amenvbHbIX 81008 Y4eOHOU pabombl CIYOeHma:
— noceweHue 1eKYUOHHbIX 3AHAMULL,
— pewenue 3a0a4 Ha NPAKMUYECKUX 3AHAMUAX U Peanu3ayus 3a0aHuil Ha 1a00PaAmMopHLIX 3a-
HAMUSAX,
— GbINOJHEHUE YCIMHBIX COOOUJeHU.

[Ipouenypa MpOMEKYTOUHOM aTTECTAMU TMPOXOAUT B COOTBETCTBUU C «llonoxkeHnem
0aITbHO-PEUTUHTOBOM CUCTEME OLIEHKH M TEKYIIleM KOHTPOJIE YCIIeBAEMOCTH CTYJECHTOBY, a TAaK¥kKe
«ITonoxeHneMm o MPOMEKyTOUHOM aTTeCTalluu» YHUBepcHUTeTa «/{yOHa».

AnanTtupoBaHHas pabodas mporpamMma Y4eOHOW ITUCHUIUIMHBI (MOAYJs) paspaboTaHa B
OTHOIIIEHWW PA3HO30JIOTUYECKOW YYEOHOW TPYMIBl OOYYaloOmUXCsl, WMEIOIMNUX JOKYMEHTAIHHO
MOATBEPKICHHBIE HAPYLIECHUS CIIyXa, 3PEHHUs], OIOPHO-IABUIATEIbHOIO amiapara, COMaTHUYECKUE
3a0071€BaHUs W TOJJAIONINECS KOPPEKIIMH HEPBHO-TICUXMYECKUE HAPYIICHUS MWW COYETaHHBIC
HAapyLIEHUS.
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Cnucok BONPOCOB K IK3aMeHy

1.3agaun nporpaMMHOTO yIIpaBJICHUS.

2.Murerpanusa 060pyA0BaHUS HAa TEXHOJIOTUYECKOM OCHOBE.

3.MadopmanroHHas MHTErpalysi B aBTOMAaTH3UPOBAHHOM ITPOU3BO/ICTBE.

4.CpencrBa mporpaMMHOM MHTETPAIUU.

5.'oMOreHHblE U IeTepOreHHbIE JOKAIbHBIE CETH B YNPABICHUM aBTOMAaTU3UPOBAHHBIMU CH-

CTCMaMU.

6.I'eomerpuueckas 3agaua UITY.
7. Jlornueckas 3agaua YITVY.

8. TepmunanbHas 3amaya YITY.
9.Texnonornueckas 3agada YITV.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.

Cucremsl yrcnoBoro mporpammuoro oodecriedenus (UITY) , HazHaueHue U 00JacTh MpUMe-
HEHUS.

3anaun cucremsl UIIY B aBTOMaTH3aIUKM TEXHOIOTMYECKUX MPOLIECCOB.

OOmas crpykrypa cucremsl UITY

OcobenHocty peanusanuu cTankoB ¢ YITY

Kondurypariiust cuctem 4uciaoBOro nporpaMMHOIO YIpPaBiIeHUs CTAaHKaMU

Crpyxkrypa cuctem UITY ¢ ogHUM NPOLIECCOPHBIM MOTYJIEM.

Crpyxkrypa cuctem UIIY ¢ ucnonszoBanuem moxayneit LIAIT u ALIL

Crpyxkrypa cuctem UITY ¢ ucnonbzoBaHneM MoyJiei npoBOro BBOA - BHIBOJIA.

JlaTunku oOpaTHOH CBsI3M B cTpyKType cucteM UITY

[NonsTue mdpoBoro NpuBoa.

Metoa OLIeHOUHBIX (PYHKIUIA.

JIuHeliHas MHTEePIOIALMS

Bunap! cninaitn untepnossiuuy. Otianuue U o01acTH NPUMEHEHHS.

CrnnaitH MHTEpHOALUS.

KybOuueckast crutaiftH HHTEPIIOJISALUS.

[Ipo6neMbl HHTEPHONALUYU NPU STH KOOPAMHATHON 00paboTKe.

IToctnporeccop amst crankoB ¢ UITY. Haznauenue 1 0coOEHHOCTH peau3aiii.
VYpasneHue 3JIeKTpPOaBTOMAaTUKON CTaHKa.

IIporpaMmMupyeMslii tornyeckuii KOHTposuiep. CTpyKTypa, Ha3HAaYEHHUE.

VYupasnenue snekrpoasromaTtrkoil cranka. [TJIK u SoftPLC. [IpenmymiectBa u HegoCTaTKU.
Komnonoska cuctemsl UITY ¢upmer Siemens aist cranka. [lanenu oneparopa

KomnonoBka cucremsl UITY ¢upmer Siemens amns cranka. [TJIK

Komnonoska cuctemsl UITY ¢upmer Siemens ais ctaHka. Moysin BBoJ1a-BbIBOJIA.
Komnonoska cucremsl UITY ¢upmel Siemens ais cranka. JlaTunku o6paTHOM CBS3H.
Komnonoska cucremsl UITY ¢upmbr Siemens /i craHka. Moaynb ynpaBjieHUs JBUTaTe-
asmu - SIMODRIVE 611.

Komnonoska cuctemsl UITY ¢upmer Siemens anst cranka. Bunael nntepnosmsiiuu B UITY
840D.

[Tonesas mmua PROFIBUS. CrpykTypa.

Ocnosuble npodunu noseoit muabel PROFIBUS, DP, FMS,PA

Ocnosable oTimnunsg PROFIBUS — DP u PROFIBUS — PA.

Conep:xanue 3K3aMeHAIIMOHHOT 0 OuJleTa
1 Bompoc — pyHIaMeHTabHast TeOpHs (3HATH)
2 BOMPOC — MpaKTHUeCKasi KOMILJIEKCHAs 3a7a4a (yMETh + BIAJETh)

IIpakTHueckoe 3a1anue

22



IIpumMep mpakTUIECKOTO 3aJaHus.

Pa3paboraTs KOHPUTYpaIKIO yIpaBIAIONIeH cucTeMbl Ha 0a3ze obopynoBanust pupmbr SIE-
MENS.

Hcxonnbie qaHHbIE:

Cucrema YITY — SINUMERIK 840D, manens oneparopa (157, 1024), nBuratensb rJ1aBHOTO
newkenus (2500 o6/muH, 16 kBT), asuratenu nogad (2000 o6/mun, 13 Hwm), SM moxynu
(Bxompl: 24B, 12 xananoB; Beixoasl: 24B, 14 xananos, 2A).
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