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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

JucuumimHa « ABTOMaTH3aIUs TEXHOJOTUYECKUX MPOLECCOB U MPOU3BOJACTBY HMeeT Iie-
Jb10 chopmupoBaTh y oOyuaromuxcs npodeccnonanbuyto [1K-3 KOMIETeHIIMIO B COOTBETCTBUU C
tpeboBanusiMu ®I'OC BO mno HampapiieHHr0 mMoAroToBku OakanaBpoB 15.03.04 «ABroMaruzarus
TEXHOJIOTHYECKUX TPOIECCOB W MPOU3BOJCTB» C yYETOM HAIMPABICHHOCTH OaKaJllaBpCKOH TMpo-
rpaMMbl — « ABTOMAaTH3alUsl TEXHOJIOTMYECKUX MPOLIECCOB U IPOU3BOICTBY.
HenstMu M3y4YeHUS] MUCIUIUIMHBI «ABTOMATH3alUS TEXHOJIOTHMUYECKUX MPOIECCOB U IPOU3-
BOJICTB) SIBJISIFOTCSI:

e [IOJIyYCHHE CTYJCHTAMHU 3HAHUH O CIOCO0axX IMOBBIMICHUS 3(PPEKTUBHOCTH MPOM3-
BOJICTBEHHOT'O TIPOIIECCa B MAITMTHOCTPOCHUH;
® 03HAKOMJICHHE CTYJCHTOB C MPAKTUYCCKUMU TPoOIeMaMu pa3paOdOTKH, UCCIIEeI0BA-
HUS 1 pealli3allii CUCTEM aBTOMATHU3AllMK IPOU3BOJICTBEHHBIX MPOIIECCOB, METO U~
YECKUMHU, AITOPUTMUYCCKUMHU W TEXHUYCCKHMMH CPEACTBAMH PEIICHUS ITUX TPO-
onemM;
® TOJrOTOBKA CTYJICHTOB K CAMOCTOSITEJIbHOMY PEIICHUIO TEOPETHYCCKUX M MPUKJIIAI-
HBIX 33]]a9 aBTOMATH3AI[MH TEXHOJOTUIECKIX MPOIECCOB U IPOU3BOICTB.
3amaun U3y4eHHs TUCHUIUIMHBI OXBaThIBAIOT TEOPETUUECKHE U MTPAKTHUECKHE KOMIIOHEHTHI JIesI-
TEJILHOCTH I0ITOTABIMBACMOT0 CIICI[UAINCTA.

Crenuduka Kypca yYuThIBAET 0COOCHHOCTH MH(POPMAITMOHHBIX TEXHOJIOTUH JIJISl CTYICHTOB C
OTPaHHYEHHBIMA BO3MOKHOCTSIMH 3JI0pOBBs. [IpenoaBanue MaHHOTO Kypca TMPOUCXOAWT C HC-
I0JIb30BAHUEM aJalITHPOBAHHON KOMIIBIOTEPHON TEXHUKH.

O0bekTamu TPO(HEeCCHOHATILHOM ACSITEIFHOCTA B paMKax M3y4aeMOW JUCIUTLIIMHBI (MOTYJIS)

SIBJISIFOTCSL:

— TpoayKuMs U oOOpyAOBaHUE PA3IMYHOIO CIYKEOHOrO Ha3HAUYEHUS MPEeaNpHUSITHH U
OpraHM3alyii, IPOU3BOJCTBEHHBIE U TEXHOJIOTUYECKHUE MPOLIECCHI €€ U3TOTOBJICHMUS;

— CHCTEMbl aBTOMAaTH3allUM MPOM3BOACTBEHHBIX M TEXHOJOTMYECKHX IPOLECCOB U3rO-
TOBJICHUSI IPOAYKIIMU PA3IMYHOTO CIY>KEOHOr0 Ha3HAUYEHUs, YIPABIEHUS €€ KU3HEH-
HBIM LIUKJIOM U Kaue€CTBOM, KOHTPOJISI, TUarHOCTUKU U MCTIBITAaHUH;

— HOpMaTHBHAas JTOKyMEHTAllUs;

— CpeACTBa TEXHOJIOTMYECKOIO OCHAICHHsS aBTOMATU3allMM, YIPABIEHUS, KOHTPOJIS,
JUarHOCTUPOBAHMS, UCIBITAHUM OCHOBHOI'O M BCIIOMOTAaTEJIbHOTO IPOM3BOJICTB, MX
MaTeMaTH4ecKoe, MporpaMMHOe, HHPOPMALIMOHHOE U TEXHUUYECKoe oOecreueHue, a
TaKXe METO/bl, CIIOCOOBl M CPEACTBA UX MPOEKTHUPOBAHMUS, U3TOTOBIIEHUS, OTIAJKH,
MIPOM3BOJICTBEHHBIX MCIBITAHUMN, SKCITyaTallud U HAy4YHOT'O UCCIEeI0BAaHUS B Pa3jiny-
HBIX OTpaciIIX HallMOHAJIBHOIO X035 CTBA.

2 Mecto qucuumiuHbl B cTtpykrype OITOIIT

JuctunnmHa « ABTOMaTU3aIus TEXHOJIOTUUECKHUX MPOIECCOB U mpon3BoacTB» b1.B.07 oTHO-
CUTCSI K 4aCcTH 00pa30BaTeIbHOU MPOrpaMMBbl, (hopMHUpyeMOl ydacCTHUKAMU 00pa30BaTEIbHBIX OT-
HOIIIEHUH, SIBJIISIETCA 00513aTENbLHON IUCIUITIINHOMN.

Jucuurnuna npenojgaercs B VII cemectpe IV kypca.
[Ipuctynas K WM3yYEHUIO TUCIUIUIMHBI «ABTOMATH3AIMS TEXHOJOTHYECKHX IPOIIECCOB

IMPOU3BOJACTB», CTYACHT UMCCT 3HAHHUA W HABBIKH IO JUCHUIIIMHAM: «JInneHas anre6pa 1 aHaJIu-
THYecKas reomeTpus», « MmkenepHas rpaduka», « Teoperrnueckas MexaHukay, «Dusnkay, «Inek-
TPOTEXHHKA U IEKTPOHUKA», «O00pyI0BaHIE MAITMHOCTPOUTEIBHBIM MPOU3BOACTBOMY, « [eXHU-
YecKue U3MepeHus u npuoope», « TexHudyeckue cpefcTBa aBToMaTu3anumy, « Teopus aBToMaTuye-



CKOTO yMpaBieHUS». « ABTOMaTU3UPOBAHHBINA 3JIEKTponpuBo», «IIporpaMmMHoe obecnieueHue cu-

CTCM YIIPABJICHUS. «TexHomoru4aeckue mponecCbl aBTOMAaTU3UPOBAHHBIX IIPOU3BOACTB»

3 Ilnanupyemble pe3yabTAThl 00y4eHHs MO JUCUHUILIHHE

®opMupyemMble KOMIETEHIUU

(K00 u HaumeHoB8aHue)

Nuauxaropsl
JOCTHIKEHHUS] KOMIIeTeH Ui
(k00 u popmyrupoexa)

I[Inanupyemblie pe3yJibTAThI
00y4eHM 1O JMCHUILINHE

1IK-3. Cnocoben pazpabamoi-
6amuv paboyull NPOeKm eUOKUX
NPOU3BO0CMBEHHBIX CUCHIEM 8
MAUWUHOCMPOEHUU U OCYUJeC G-
JSIMb 8b100D NPOSPAMMHO20
obecneyenus 018 CUCMEMbL
YNpasnenus 2UOKUMU NPOU3B00-
CMBEHHbIMU CUCeMaMU

I1K-3.1. BeimonusieT pa3paboT-
Ky COOpOYHBIX YepTekeit pado-
9ero MpOoeKTa THOKNX MPOu3-
BOACTBCHHBIX CUCTEM

3HaTh NPUHIUT PAOOTHI, TEXHUYECKHUE
XapaKTEePUCTUKU MOJyJIel THOKMX
MIPOU3BOJICTBEHHBIX CUCTEM

YMeTs 0pOpPMITATH MOSACHUTENBHYIO
3aIicKy pabovero MpoeKTa THOKNX
TIPOMU3BOICTBEHHBIX CHCTEM

Brnanets criocoGHOCTEIO pa3padaThl-
BaTh TEXHUYECKUE MPOEKTHI C UCTIOINb-
30BaHHEM CPEJCTB aBTOMAaTH3alUU
OPOEKTUPOBAHUS

[IK-3.2. I[IpoBOOUT aHAIN3 CY-
LIECTBYIOUIUX IPOrPaMMHBIX
Cpell sl YIIpaBJICHUS] THOKUMHU
MPOM3BOACTBEHHBIMH CUCTEMA-
MU

3HaTh COBPEMEHHBIC TPOTPAMMHBIE
Cpenbl TSt yNIpaBICHUsS THOKMMU
MIPOU3BOICTBEHHBIMH CHCTEMaMH

YMeTs BEIOMpaTh NIpOrpaMMBbI Ha SI3bI-
Kax MpOrpaMMHPOBAHUS BEICOKOTO
YpOBH:

YMeTb BEIOMpaTh NPHUKIIaIHbIC MTaKe-

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

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

YIpaBJeHUS THOKUMH ITPOU3-

BOJICTBEHHBIMH CHCTEMaMHU

YMeTs pa3pabaTbIBaTh yIpaBIsIoOLIHe
HPOTPaMMBI ISl THOKUX TPOU3BO/I-
CTBEHHBIX CHCTEM

Brnanets HaBBIKaMH UCTIONB30BAHMS
TIPUKJIQAHBIX MTAKETOB MPOTPaMM ISt
Pa3paboTKX yHpaBJISIOIINX IPOrpaMM
JUT THOKUX TIPOM3BOJCTBEHHBIX CH-
cTeM

Pesynprar 00yueHus chopMynHpOBaH C YUETOM CIEAYIOUINX MPOPECCHOHANBHBIX CTaHJAPTOB:

— TIpodeccunonanpupiii cranaapt 40.152 «Crenuanuct mo mpoeKTHPOBAHHIO THOKUX MPOU3BOJICTBEH-
HBIX CHCTEM B MAIIMHOCTPOEHHMH», YTBEPKACHHBIA NpHUKa30M MUHHCTEPCTBA Tpyia U COLMAIbHON
3amuThl Poccuiickoit deneparun ot 01 deppans 2017 1. Ne 1171 (3apeructpupoBaH MuHHUCTED-
cTBoM roctuinu Poccuiickoit @eneparun 22 deppains 2017 ., peructpannonubiii Ne 45783).

4 O0BLeM TUCHUILIUHBI

O0BeM OUCIUILIHHEI COCTABIISAET:
e 4 3au. ef., Bcero 144 akaznem. 4. Ha oyHOU hopme 0OydeHus,
e 4 3au. ef., Bcero 144 akazem. 4. Ha 3a04HOM Qopme 00yUueHUs.



5. Conepsxkanne IUCHUNTHHBI

Ouynas dopMa 00yueHus

HaunmenoBaHmue pa3aejioB U TEM
AUCHHUIIIMHBI

Bcero
(akaagem.
4achl)

B TOM YHCIJIC:

KonrakTHas pabora (paboTa BO B3aUMOJICHCTBUHU C TIPETIOIaBATEIICM )

Jlexuun

[IpakTrueckue
(cemuHapckue)
3aHSITHS

JlaGopatopHsbie
3aHSTHSI

KPII

Bcero

CamocrosiTe/ibHAA
padora
o0yuaruerocs

VII cemectp

Paznen 1. BBenenne. ABToMaTu3anus TEXHOJIO0-
THYeCKUX MPOIEeccoB.

Tema 1.1. OcHOBHBIE LIEJIM U 3aJa4M aBTOMAaTH3a-
1LMH.

Tema 1.2. YmpasieHnue npolieccoM B peabHOM Bpe-
MEHU.

Pa3gen 2. OcobeHHOCTH crcTeM HMGPOBOro
ynpasJieHH.

Tema 2.1. 3amauu 1upPOBOTO YIPABICHUS.

Tema 2.2. MoaensHbIe IpUMeEpH! H(PPOBOTO yIpaB-
JICHUSL.

Pazpgen 3. Tunbl aBTOMATH3MPOBAHHBIX CHCTEM
Tema 3.1. ABTOMaTU3UPOBAHHBIE CUCTEMBI MACCOBO-
T'0 ¥ KPYITHOCEPHIHOTO TIPOM3BOJICTBA.

Tema 3.2. ABTOMaTU3UPOBAHHBIE CUCTEMBI CEPUIA-
HOTO ¥ MEJTKOCEpUIHHOTO MPOU3BOJICTBA

Pa3gen 4. Cucrembl o6ecrieyeHus: pyHKIMOHUPO-
BaHMs ABTOMAaTH3HPOBAHHOIO NMPOU3BO/ICTBA.
Tema 4.1. CucTeMbI MaHUITYJIHPOBAHHUS.

Tema 4.2. CucTeMbl TPaHCIOPTUPOBAHMUSL.

Tema 4.3. CucteMbl HAKOTUICHHS

Pa3gen S. Cucrembl ynpaBJjieHHsI TEXHOJIOTHYe-
CKHM 000py10BaHUEM.

Tema 5.1. Cuctemsl ynpaBiaeHUs: OCHOBHBIM TEXHO-
JIOTHYECKUM 000pYy/I0BaHHEM.

Tema 5.2. Apxurekrypa, 3a1aun, KOHQUTrypauus u
¢ynkmu cucrem UITY

Tema 5.3. CucteMsl yIpaBieHUs] BCIOMOTaTeNbHbIM

36

12




TEXHOJIOTHIECKHAM 000pyZOBaHHUEM.
Tema 5.4. OcHOBHBIE XapaKTEPUCTUKH U 3a]Ia4U
pemraemble TJIK.

Pa3gen 6. OcHoBbl nporpammuposanus IIIK.
Tema 6.1. Ctpykrypa nporpamm I1JIK.
Tema 6.2. Oneparnuu u komanasl nporpammsl [TJIK.

26

20

26

Pa3gen 7. IlpoekTHpOBaHMe cHCTEM YIIPABJICHUS
IUKJI0BOH aBTOMATHKOI.

Tema 7.1. PazpaboTka UKIOrpaMMBbI YIIPaBICHHS
BCIIOMOTATEIFHBIM 000PYAOBaHHEM.

Tema 7.2. Pa3paboTka quarpamMMbl alroputMa padbo-
THI IUKJIOBOH aBTOMATHKH.

27

Paznen 8. OcoGeHHOCTH MCIIOJIL30BAHMS TIPO-
MbIILIeHHBIX podoToB (ITP) B aBTOMaTU3MpO-
BaHHBIX CHCTeMax

Tema 8.1. TexHuueckue XxapakKTEPUCTUKH, FIEMEHTHI
ynpasnenus [1P. Pa3spaboTka aneMeHTapHBIX Jei-
ctBuii I1P.

Tema 8.2. Pa3zpaboTka NPUHITUIIHAILHON CXEMBI CH-
cTeMbl ynpasieHus. PazpaboTka TaOIHUIBI ITOAKITIO-
yenust [1P k TIJIK.

Paznen 9. PacnipenesieHHbIe CHCTEMBI yIIpaBJe-
HHUS IPM ABTOMATH3ALUM TEXHOJIOTHYeCKHUX MpPo-
1[eCCOB.

Tema 9.1. [IpoexTrpoBaHue pacpeeneHHbIX CU-
cTeM yIpaBieHus 4epe3 PyHKIMOHAIbHbIE OJIOKH.
Tema 9.2. Crangapt MOK-61499 - oTKpBITBII cTaH-
JIAPT pacIpeIeICHHBIX CUCTEM YIIPABICHUS U aBTO-
MaTH3aIHA

IIpomexxyTouHast aTTecTalus:
- DK3aMEH

27!

HToro mo iucuuIInHe

144

34

34

68

49




3aoyHasa hopma 00y4eHUs

HaumeHoBaHue pa3/ieioB U TeEM
JTUCIHHUIIINHEI

Bcero
(akagem.
4achl)

B TOM YHUCIJIC:

KonrakTtHas pabora (paboTa BO B3aUMOJICHCTBUHU C TIPETIOIaBATEIIEM )

Jlexknuu

[IpakTueckue
(cemuHapckue)
3aHATHUSA

JlaGopatopHsbie
3aHSTHS

KPIT"

Bcero

CamocTrosiTesibHASE
padora
o0yuaromerocst

VII cemectp

Paznen 1. BBenenue. ABTOMaTH3alMsl TEXHOJI0-
THYECKHX MPOIECCOB.

Tema 1.1. OcHOBHBIC LIEJH U 33J]a4H aBTOMAaTH3a-
IIUH.

Tema 1.2. YmpasieHnue npolieccoM B peabHOM Bpe-
MEHH.

15

14

Pa3gen 2. OcobeHHOCTH cHcTeM IMGPOBOro
ynpaBJeHHs.

Tewma 2.1. 3amaun upPOBOTO YIpABICHUS.

Tema 2.2. MoaensHbIe IpUMEpHI H(PPOBOTO yIpaB-
JICHUSL.

15

14

Pazpnen 3. Tunbl aBTOMATH3MPOBAHHBIX CHCTEM
Tema 3.1. ABTOMaTU3UPOBAaHHBIE CUCTEMbI MACCOBO-
T'0 U KPYIHOCEPUHHOTO MPOU3BOJICTBA.

Tema 3.2. ABTOMaTH3NPOBAHHBIE CHCTEMBI CEpHii-
HOTO ¥ MEJIKOCEPUIHHOTO MPOU3BOJICTBA

15

14

Paznen 4. Cucrembl obecniedeHusi GyHKIIUOHUPO-
BaHHMs ABTOMaTH3HPOBAHHOIO NMPOU3BO/ICTBA.
Tema 4.1. CucTeMbI MaHUITYJIHNPOBAHHUS.

Tema 4.2. CucTeMbl TPaHCHOPTHPOBAHHUS.

Tema 4.3. CucreMbl HAKOIUICHHS

16

14

Pa3gen S. Cucremsl ynpasJjieHHsI TEXHOJIOTHYe-
CKHM 000py10BaHHEM.

Tema 5.1. Cuctemsl ynpaBieHUs: OCHOBHBIM TEXHO-
JIOTHYECKUM 000pY/I0BaHHEM.

Tema 5.2. Apxurexrypa, 3a1a4n, KOHQUTypauus u
¢ynkmn cucrem YITY

Tema 5.3. CucteMbl yIpaBJIeHUsT BCIIOMOTATEIbHBIM
TEXHOJIOTHYECKIM 000y I0BaHHEM.

Tema 5.4. OcHOBHBIC XapaKTEPUCTUKH U 33JIa4H

15

14




pemaemsbie [1JIK.

Pazgea 6. OcnoBbl nporpammupoBanus IJIK.
Tema 6.1. Ctpykrypa nporpamm [1JIK.
Tema 6.2. Oneparnuu u koManasl nporpammsl TTJIK.

15

14

Pa3gen 7. IlpoekTHpOBaHMe cHCTEM YIIPABJICHUS
IUKJI0BOH aBTOMATHKOI.

Tema 7.1. PazpaboTka HUKIOrpaMMBbI YIIPaBICHHS
BCIIOMOTaTeJIbHBIM 000py10BaHHEM.

Tema 7.2. Pa3zpaboTka auarpaMmsl anroputma pado-
Tl HUKJIOBOW aBTOMATHKH.

15

14

Pazgen 8. Oco0eHHOCTH HCNOJIbB30BAHUS MPO-
MbllLIeHHBIX poooToB (IIP) B aBTOMaTH3MpO-
BaHHBIX CHCTeMax

Tema 8.1. TexHuueckue XapaKTEPUCTUKH, FIEMEHTBI
ynpasnenus [1P. Pa3spaboTka aneMeHTapHBIX Aei-
ctBuii [1P.

Tema 8.2. PazpaboTka NpUHIUIHAIEHON CXEMBI CH-
cTeMbl ynpanieHus. PazpaboTka TabIHIbI TOAKITIO-
yenus [1P k TJIK.

14

14

Pasznen 9. PacnipenesieHHble cMCTEMBbI yIIpaBJe-
HUSl IPH ABTOMATHU3AIUU TEXHOJIOTMYECKHX NPO-
LECCOB.

Tema 9.1. [IpoexTrpoBaHue pacpeieNeHHbIX CU-
cTeM ympaBieHus 4epe3 PyHKIMOHAIbHbIE OJIOKH.
Tema 9.2. Crannapt MOK-61499 - oTKpHITHI CTaH-
JIapT paclpeielieHHbIX CUCTEM YIPABJICHHS U aBTO-
MaTu3aMu

15

15

HpOMC)KyTOLIHaH aTTeCTaluA:
- JK3aMCH

HTroro nmo JUCHHUIIJINHE

144

127




Coz[epma}me AUCHHUITIMHbI

Pa3znen 1. BBenenue. ABToMaTu3anms TEXHOJOTNYECKUX NMPOLECCOB.

Tema 1.1. OcHOBHBIE LI€JIU U 321a4¥ ABTOMATU3AIUH.

ABTOMAaTH3aIUS TEXHOJOTHYECKOIO MPOIECca — COBOKYITHOCTh METOJIOB U CPEICTB, MpEaHA-
3HAUYEHHAs VISl pealiu3allii CUCTEMbl WM CUCTEM, TTO3BOJISIONINX OCYIIECTBISATh YIIPABICHUE MTPO-
W3BOJICTBEHHBIM IIPOIIECCOM 0€3 HEMOCPEACTBEHHOIO yyacThs yesioBeka. OCHOBHbIE 1I€JTH aBTOMa-
TU3AIUN TEXHOJIOTUYECKOTO IpoIiecca: MoBbIeHNE d(Hh(PEKTUBHOCTH TTPOU3BOJCTBEHHOTO MPOIIEC-
ca, MOBBILIEHUE OE30MaCHOCTH POU3BOJICTBEHHOIO Mpoliecca. 3a1auyi aBTOMaTH3aIUU TEXHOJIOT -
YECKOT0 MpoIiecca; YIIyUIIeH!s KaueCTBa PETyJIUPOBAHHUS, MTOBBIMICHUE KO3PPUIIMEHTA TOTOBHOCTH
00opyI0BaHus, YIyUIeHHUs] PTOHOMUKH TPY/la OIepaTopoB Mpolecca.

Tema 1.2. YnpasiieHue NpoueccoM B peajibHOM BpeMeHH.

[ToHsiTHe cHCTEMBI PEaNbHOTO BpPEeMEHH. XapaKTEPUCTUKH IPOIECCOB CHCTEM PEalIbHOTO
BPEMEHM: KPUTUYECKUIN CPOK OOCITy>KMBaHMSI, IPEIEIbHBINA CPOK 3aBEPILECHUs KaKON-T1100 paboThl
(mennaitn), BpeMs OTKJIMKA (BpeMs 3aJep>KKH) CUCTEMbl Ha BHEIIHHE COOBITHS (JIATEHTHOCTH), pas-
Opoc 3HauYeHWI BpeMeHH OTKIHMKa (Jpkutrep). [IpuMeHeHne KOMIBIOTEepa B YIIPABJICHUU MPOIIEC-
coMm. CBoiicTBa peaqpHOTr0 TEXHOJOTMYECKOro Mpolecca — MapaiienbHOCTh. lcmonb3oBaHue
[IJINC B rubpuansix Bbrumuciutensix. [locmenoBaTenbHoe mporpamMmmupoBanue. [Iporpammupona-
HUE Ha OCHOBE MPEPHIBAaHUM.

Pa3pnen 2. OcobenHocTu cucTeM nM(ppoBoro ynpasjieHus

Tema 2.1. 3axaun uu¢poBoro ynpasjaeHus

TexHonoruy, KOHUENUMH U MHCTPYMEHTHI LU(GPOBOro YIPABICHHS: CUCTEMa YIpPaBJICHUS
KU3HEHHBIM IUKIIOM u3nenus (PDM/PLM-cucrema), ynpaBieHne TEXHOJIOTHYECKUMHE MTPOLIECCAMU
(CAM), ynpaBnenue wmarepuanbHbiMu pecypcamu (ERP), Texnomoruu OonbIIMX —JaHHBIX
(BigData), npompinuienssiii uatepHet Beeit (11oT), o6naunsie Beruncnenus (Cloud Computing),
npomsliuieHHbIe U poBsle uHTepdeiicel (ProfiBus, Profinet, CAN, RS-485)/ Lludposas TpaHc-
dbopmarusi MpoM3BOJCTBA — TMOBBIIIEHHE A(D(PEKTUBHOCTU. 3ajadya aBTOMATH3ALMH YIIPABICHUS
TEXHOJIOTUYECKUMHU MPOLIECCaMU C Ucnoab30BaHueM udposbix ACYTII.

Tema 2.2. MoaeabHble NpuMepbl HH(POBOro ynpaBieHUst

VYnpasieHue mpeccoM Ui MPOU3BOJACTBA M3Jenuil u3 miactuka. [lociaenoBarenbHOCTh TeX-
HOJIOTHYECKUX OMEepariii Mpu OJHOBPEMEHHOM pETyJMPOBAHUN TEMIIEPATyphl W JBIKCHHEM
MOPIIHS Mpecca NpU yNpaBleHUH OT KomimbioTepa. [Ipumep 1udpoBoii aBTOMaTU3UPOBAHHOM CH-
CTEMBI JUIsl YIpaBIe€HUSI MHOTO(YHKIIMOHAILHOM METOAn4ecKoi neusto, B coctase: [1JIK S7-1200,
unTepdeiic Profinet, KoHIeBbIE NaTYMKU, ABUraTeH, maTdopma A pa3pabOTKU MPOrpaMmbl —
TIA-Portal.

Pa3zpnen 3. Tunbl aBTOMAaTH3HPOBAHHBIX CHCTEM

Tema 3.1. ABTOMaTH3HPOBAHHBbIE CHCTEMbl MACCOBOI0 U KPYNHOCEPUIHHOI0 NMPOU3BO/I-
cTBa

IToTo4yHBIE METO/BI OPraHU3ALNN IPOU3BOACTBA. ABTOMAaTUYECKUE JTUHUM I KOMIUIEKCHON
00pabOTKHU CIIOKHBIX J€Talei B YCIOBHSIX MacCOBOTO U KPYIMHOCEPUUHOTO Mpou3BoicTBA. OCHOB-
HbI€ OpPTaHU3aI[MOHHBIE OCOOEHHOCTH MAacCOBOTO MPOU3BOJICTBA: HU3KAsi HOMEHKIIATypa, OOIbIION
0o0BEM BBIITyCKa U3JETHUH, y3Kasl criequanu3anus pabounx MecCT, paciojio’keHne 000py10BaHUs 110
X0y TEXHOJIOTMUECKOTO IIpoliecca B MOPSAIKE BBINOIHEHU onepanuil. [Ipumep maccoBoro npous-
BOZICTBA (aBTOMOOMIIN, IPOU3BOCTBO KOMIUIEKTYIOIIUX ).

Tema 3.2. ABTOMATH3MPOBAHHBbIE CHCTEMbI CEPHIHOI0 M MEJIKOCEPHIHHOI0 NMPOU3BO/I-
cTBa

I'mGxoe aBTOMaTH3MPOBAHHOE MPOU3BOACTBO. OpraHu3alys MEJIKOCEPUHHOTO MPOU3BOJICTBA
¢ ObICTpoOIIepeHaATaKHMBAEMBIM MHOTOIIEJIEBBIM 00OpYOBAaHHEM: HCIIOJIB30BAHUU MeTautooOpada-
ThIBatolMX craHkoB ¢ UIIY, pobGoroB-manunymistopoB, DBM. PacnpenenenHoe yrpaBieHHe OC-
HOBHBIM U BCIIOMOTaTEIbHBIM 000PYA0BaHHEM.
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Pasnea 4. Cucrembl obecniedyeHnss GyHKIMOHHPOBAHUSA ABTOMATH3HPOBAHHOIO NPOM3-
BOJCTBA

Tema 4.1. CucTeMbl MAHUITYJIMPOBAHUS

OcHoBHbIE TpeOOBaHUS K yCTpoiicTBaM MaHMIyJIMpoBaHUs. OCHOBHbIE (PYHKLUHU YCTPOMICTB
MaHUIYJIMPOBAHUSA: 3arpy3Ka - BBI'PY3Ka W3/AEIUM, 3aME€HAa MHCTPYMEHTOB, YCTaHOBKA - CHSTHE
npucnocobnaenuil. IlopranbHble, HaOJIbHBIE M MPUCTAHOUHBIE POOOTHI KaK 3JEMEHThl MAaHUITYJIH-
pOBaHUSI POOOTOTEXHUYECKHX KOMIUIEKCOB. HakomuTenn MHCTPYMEHTOB C 3arpy304HBIM YCTpPOMi-
CTBOM. ABTOOIEPAaTOPbl. MarasuHbl HHCTPYMEHTOB TUCKOBOIO M 6apaGaHHOrO TUIIOB.

Tema 4.2. CucTeMbl TPAHCIIOPTHPOBAHMS

TpancnopTHeIe cpencTBa aBTOMaTU3MPOBAaHHBIX cucTeM. KonseiepHsie cucreMsl. Ilonsec-
HbIE Y HAIOJbHBIE CUCTEMBI TPAHCIIOPTUPOBaHUs. Posbranru. PenbcoBble TpaHCIOPTHBIE TEIEKKHU.
ABTOHOMHBIN TPaHCHOPTHBIN poOoT. becnmnoTHeie TpaHcmopTHBIE cpeacTBa Turna AGV. HaBura-
L[1s1 TPAHCIIOPTHBIX CPEJCTB: ONTUYECKAs, UHIYKIMOHHAs, pPaJllOHABE/ICHHUE.

Tema 4.3. CucreMbl HAKOIICHUA

ABTOMaTHYECKHE CKJIAJbl, BBIIOJIHEHHBIE B BUJE MHOTOSPYCHBIX cTeiuiaxked. IlopranbHbie
po6oTel. OcHOBHblE (YHKIMU IITa0ENepOB aBTOMATHYECKHUX CKJIAJO0B: IMEpeMeIleHHe H3JeNnuil
MEXJy TPaHCHOPTHOM CHUCTEMOM aBTOMATH3UPOBAHHOM CHCTEMBI M 30HOW XpAaHEHMH, 3arpys3ka U
pasrpyska siueeK CTeUIaXel, KOMIUIEKTalus NapTUi U3eIUi U3 4KciIa HAXOAAIUXCS Ha CKIIAJE.
OcHOBHBIE BUJBl KOHCTPYKIMH CTEIUTAXKHBIX IITaOenepoB: mTabesnepsl ¢ OMOpoil Ha CTEeNIaxH,
KOHCTpYKIHMA 1Tabenepa ¢ TpaHCOOpAEepHbIM yCTpOHCTBOM. Pabounii 1K/ aBTOMAaTHYECKOTO 1ITa-
oenepa.

Paznen 5. Cucrembl ynpaBJ/jieHHs] TEXHOJIOTHYECKMM 000py/10BaHUEM

Tema 5.1. Cucremsbl ynpaBJjieHHsI OCHOBHBIM TEXHOJIOTHYECKUM 000pyA0BaHHEM

[TonsiTe ocHoBHOrO 00OpynOBaHUs pobdoroTexHndyeckux kommiekcoB (PTK). Kiaccuduka-
LU CUCTEM YINPaBJIEHUS TEXHOJIOTHYECKUM 000pyioBaHneM. OCOOEHHOCTH U XapaKTEPUCTHKHU CH-
cteM ympasieHus. CTpyKTypa CUCTEM YIIPaBJICHUsS OCHOBHBIM 0OopynoBaHHeM. CHUCTEMBI YHCIIO-
BOT0 nporpammuoro ynpasieaus (CUITY).

Tema 5.2. ApxurekTypa, 3a1auu, KOHPpUrypauusa 1 pynkuuun cucrem YIY

Knaccudpukanus CUITY: mo tumy noTokoB nHpopMmanuu (pa3oMKHYThIE, 3aMKHYTbHIE, aJal-
THUBHBIE), 110 IPUHLHUITY MCIIOJIb30BaHUs NPUBOJOB (CTyNEHYaTasl CUCTEMa, [IaroBasi CUCTEMaA), IO
BO3MOKHOCTSIM M CIIOCO0Y MO3UIIMOHUPOBAHUS (a0COMIOTHBIM, OTHOCUTENBHBIA OTCYET), MO KOJIH-
yecTBY KoopAuHAT. CTpyKTypa CUCTEM UYMCIOBOTO MporpaMMHOro ymnpasieHusi. Kontypuele, yHu-
BepcaibHble, Mo3uIMoHHbIe cucTeMbl UITY.Tpu Tuna gatyukoB oOpaTHOM CBSI3M: UMITYJIbCHBIE, KO-
J0Bble U (pa3oBble, MpeoOpasyolue MNepeMelnieHHe UCIOIHUTEIBHOIO OpraHa B 2JIEKTPUYECKUN

curHaji. VHTepnoasTopsl: TpuHUUI paboThl. CTPYKTYpPHBIE CXEMBbI JTMHEWHBIX U KPYTOBBIX UHTEP-
MOJISITOPOB, pabOTAOUINX MO METOAY OLleHOUHOW (yHKuuu, CTpykTypa u Xapakrepuctuku UITY
SINUMERIK 840D u SINUMERIK ONE kopmnopauuu SIEMENS AG. IlporpammupoBanue B G u
M kopnax. IHTerpupoBaHHbIe aKeTh! A7 pa3paboTku mporpamm s YITY.

Tema 5.3. CucreMbl ynpasiieHUs] BCIIOMOTaTeJIbHbIM T€XHOJOTHYeCKUM 000py10BaHU-
eM.

[Tonsitue BcnomoratenbHoro obopyaosanus PTK. Po6orel manumnynaropsl. KonseiiepHsie u
IIPUCTAHOYHBIE HAKOIUTENIN 3arOoTOBOK M TOTOBBIX M3J€IMH. 3arpy3ouHsle ycrpoictBa. MHCTpy-
MeHTasbHble Oapabanbl. CTpyKTypa CUCTEM YIIpaBJIEHUS! BCIIOMOraTelbHbIM oO0opyaoBaHueMm. Cu-
CTEMBbI YTIpaBJIEHUS] BCIIOMOTATENIbLHBIM O00OPYJOBaHHEM Ha 0a3e MpOrpaMMUPYEMBIX JOTMYECKHX
konTposuiepos (IJIK).

Tema 5.4. OcHOBHBIE XapaKTepuCTHKH M 3a1a4u pemaemblie [TJIK

OcnoBubie xapaktepuctuku [1JIK. Tlpuanun pa6oter [1JIK. BeimonHeHue JIOruKy yrpasiie-
Hus ¢ nomoursio IJIK. Crpykrypa mukna IIUIK S7-200 ¢upmer SIEMENS. Cucrema rajgsBaHuye-
ckoii paspsa3ku Bxoa0B u BeixoaoB [IJIK. TTJIK ¢upmer OBEH: xapakrepuctuku, ¢pyaknuu. [TJIK
cemeiictBa SIMATIC: S7-300, S7-400, S7-1200, S7-1500.
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Pasnea 6. OcnoBbl nporpammupoBanus IVIK.

Tema 6.1. Crpykrypa nporpamm IIJIK.

JIuneitnas nporpamma. CocrtaBHas nporpamma. CtpykrypHas nporpamma. [loamporpammsi.
[IporpamMmbl 00paboTku npepbiBanuii. MIHTepakTHBHAsA paboTa ¢ HEHTPaIbHBIM MPOLIECCOPOM: Tie-
peBo 1eHTpanibHoro npoieccopa B pexuM RUN unu STOP, 3arpy3ku nporpaMMbl U3 MamsiTH 1EH-
TPaAJILHOTO Ipolieccopa B MporpammaTop/ KOMIBIOTEP, 3arpy3KH IporpaMMmbl U3 MporpaMmmaropa/
KOMIIBIOTEpA B MaMATh LIEHTPAJIbHOTO Ipoueccopa, [IporpamMupoBanue Ha si3pikax STL, LAD u
FBD. Mexnynapoaubiii cranaapt IEC 61131. MuaTerpupoBanubie nporpammubie naketsl STEP-7
Micro/Win, TIA Portal ¢pupmer SIEMENS. MnTterpupoBannsiii mporpamMusiii maketr CoDeSys.

Tema 6.2. Onepanuu u komManabl nporpammsl IIJIK.

butoBsle, apudmernyeckue onepanuu. Komanasl oOMeHa JaHHBIMH, CPAaBHEHUS, IIepeMeliie-
Hus, cyeta u TaimupoBanus. O6aactu namsatu [JIK. Mneratudukaropsr obmacreid mamartu. Aape-
carys CTPYKTYPHBIX €JIMHHUII TAMSITH: OUT, OAlT, CIIOBO, IBOMHOE CIIOBO. IIpsiMast 1 KOCBeHHAs aji-
pecauu. CumBoIbHas aapecarus. Onepatopbl KOMMYHUKAIIMOHHOTO OOMEHA TAHHBIMU C JPYTHMH
TJIK.

Paznen 7. IlpoekTupoBaHMe cUCTEM YIIPABJIEHHS UKJI0BO AaBTOMATUKOM.

Tema 7.1. PazpaboTka HMKJI0rpaMMbl YIIPABJIEHUS BCIIOMOTaTeJIbHBIM 000PYy/10BAHUEM.

MeToauka MPOSKTUPOBAHUS IUKJIA 00paOOTKM Ha METa/uio00padaThiBaOIUX cTaHkax. [lo-
HATHSL LUKJIOrpaMM paOOThl MCHOJHUTEIbHBIX MeXaHU3MOB. OCOOEHHOCTH IMOCTPOEHUS LHKIIO-
rpaMM IpU MOCJIE0BATEIbHOM, COBMEIIEHHOM U KOMOMHMPOBAaHHOM IuKJax. JlocToMHCTBa U He-
JOCTaTKHU PAa3JIMYHbIX HUKIOB. CrOocOOBI NMpeCTaBIeHUs LUKIOrpaMM: TaOJIUYHBINA, rpaduyecKui.
Crioco0 mpoeKTHpOBaHMSI LIUKJIOTPaMM JUIsl IOSCHEHUSI pabOThl TUAPO- WIK THEBMOAIEKTPUYECKUX
3JIEMEHTOB YIIPABJICHUS.

Tema 7.2. PazpaboTka quarpaMmmbl aJ1roputMa padorbl HUKJI0BOH AaBTOMATHKH.

Metoauka co3fgaHus JuarpamMM ajarOpUTMOB YNPABIAOUIMX cucTeM. Oneparopsl auarpam-
MBbI: HauaJbHbIE ONIEPATOPHI, 3aKIIOYUTEIbHBIE ONIEPATOPHI, JIOTUYECKUE ONEPATOPHI, BHIYMCIUTEb-
Hble oneparopsl. JJuarpammel DFD (Data Flow Diagrams) — quarpaMMbl HOTOKOB JJaHHBIX.

Pasnen 8. OcoGeHHOCTH HCII0JIB30BAHNS POMBbILLIEHHBIX poOoToB (IIP) B aBTOMaTH-
3MPOBAHHBIX CHCTEMAaX.

Tema 8.1. Texunueckne XapaKTepuCcTHKH, dJieMeHThI ynpasiaenus IIP. Pazpa6orka
3jieMeHTapHBIX AelicTBuil ITP. TexHuyeckne XapakTepuCcTHKH, dJ1eMeHThI ynpasiaenus I1P.
Paszpaborka dnementapubix gercreuii I1P.

TexHnyeckue xapakTepUCTUKU TPOMBIIIJIEHHBIX pOOOTOB KaK 3JIEMEHTOB BCIIOMOTaTeIbHOTO
000pyI0BaHUS aBTOMATU3HPOBAHHBIX TEXHOJIOTUYECKUX cucTeM. Tumbl npuBosos [1P: maeBMoO-
MPUBOJI, TUAPONPUBO, dNIEKTponpuBod. Hucno u cucrema koopaunat [1P. KomMyHukannonsusie
uHTepdeiicsl. Cucrema JaTYMKOB 00paTHO cBsA3M npu no3unnonuposanuu [1P. Mcrions3oBanue
LUKJIOTpaMM TNpH pa3paboOTKe AIeMeHTapHbIX aeicTBuil [1P.

Tema 8.2. Pazpaborka Taduubl noakawyenus P k IVIK.

Pa3paboTrka TabauIbl COOTBETCTBUSA BXOAHBIX NepeMeHHbIX U BxoAoB I1JIK, BeIXonHBIX me-
pemenHbIX U Bbixos10B I1JIK. Pa3paboTka Tabnuiel cocrosiHuil npu ynpasnenuu 1P ot ITJIK. Ana-
713 TaOJUIBI COCTOSIHUM AJIs1 ONPEIeNIEHNs] YHUKAIBHOCTH (HE NEPEeCceYeHMsI) YCIOBUI BBIMOTHEHUS
OIIEPaTOPOB IPOTPAMMBI.

Pa3gen 9. PacnpenesieHHble cCTeMbl YIIPABJIeHHS PH ABTOMATU3ALMHM T€XHOJIOTHY e-
CKHX MPOIIECCOB.

Tema 9.1. [IpoexkTHpoBaHue pacnpeaeleHHBIX CHCTEM yIIpaBJieHus Yepe3 GyHKIHO-
HaJIbHbIE 0JIOKH.

Azpik FBD (Function Block Diagram) IEC 61131-3. Pacmupenue (QpyHKIIHOHATBHBIX BO3-
MoxHocTei Function Block — coOsituiineiii uatepdeiic. Mukancynsanusa anmroputma B Function
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Block. Cetp cBs3annbIx Mexay coboit Function Block. Peasmsamnusa Function Block nHa mporpawm-
MUpyeMbIX Joruyeckux uHrerpanbHbix cxemax (IIJIMC). Ilpumep peanusarnuu pacnpeneacHHOM
CUCTEMBbI TAMMHUPOBaHMS yckopuTens Ha 6a3e [TJINC.

Tema 9.2. Cranmapt MOK-61499 - oTKpBITHIN CTAHAAPT pacnpeaeeHHbIX CHCTEM
ynpaBJieHUs] 1 aBTOMATU3AIUH

Crioco0 mocTpoeHusl CUCTEM YIPABIIEHUS paclpeAeeHHbIMA TEXHOJIOIMUYECKUMHU IIpoLiecca-
MU Ha ocHoBe cTanaaprta /EC 61499.TepMunbl u OHATHUS: IpUIIoKeHus (applications), ycTpolcTBa
(devices), pecypcol. CTpyKTypa pacnpelieIeHHbIX CUCTEM yIpaBieHusi Ha ocHoBe cranjpapta [EC
61499. Ilporpammubie IaTGopMbl I pa3pabOTKH YHPABISIONIMX MporpamMMm B cranmapte [EC
61499: ISaGRAF, nxtSTUDIO.

[Ipu peanuzauuu AUCUUIUIMHBL (MOJIYJIsl) OPraHU3YETCsl MPaKTHYECKas MOJIrOTOBKA IyTEM
MIPOBEJICHUS TPAKTUUECKUX 3aHATUH, IPEyCMaTPUBAIOIINX yYacTUE 00yUaIOIUXCS B BHIIIOJIHEHUN
OTJIETTbHBIX 2JIEMEHTOB PadOT, CBA3AaHHBIX C OyayIIel MpodecCuOHAIbHON AeATEIbHOCTBIO.

[IpakTuueckasi MOArOTOBKA MPU U3YUYEHUU AUCLUUTUIMHBI PeaTn3yeTcs:

- HEMIOCPEICTBEHHO B YHUBEpcUTeTe ((puimaie);

- B CTPYKTYpPHOM TMOJpa3ieleHNN yHUBepcuTeTa ((puinana), npeaHa3HAaueHHOM Ui MpOBe-
JICHUS IPAKTUYECKOM MOATOTOBKH.

6. IlepevyeHb y4eOHO-METOAMYECKOr0 00eceYeHHus M0 JMCUMILINHE
Jlst oGecniedeHus peain3aliy MporpaMMbl TUCIUILIMHBI pa3paboTaHbI:

— METOJIMYECKUE MaTepHalIbl K JJa0OPAaTOPHBIM 3aHSTUSM;

— METOAMYECKHE MaTepHuallbl [0 OPraHU3aLUU CAaMOCTOSITEIbHON paboThl 00YYaIOLINXCS;

— METOAMYECKHE MaTepuajbl [0 OpraHu3alMd M3y4YeHHs JAUCHUIUIMHBL (MOIyJs) C
MIPUMEHEHHUEM JIEKTPOHHOTO 00y4€eHUsl, AUCTAaHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHIA;

— METOJMYECKHE PEKOMEHJAluu JUIsi OOydaroluXxcsd C OrPaHWYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsl U MHBAJIUJIOB 110 OCBOEHUIO ITPOIPaMMBbI TUCLUIUINHBI;

Metoanyeckue Matepuaibl o AUCHUILIMHE (MOIYJII0) U 00pa30BaTeNbHOM MporpaMMe B Iie-
JIOM Tpe/ICTaBJIeHbl Ha O(pUIIMaTIBLHOM caliTe 00pa3oBaTenbHON opranu3anuu (paszaen «CeeaeHus 0o
oOpa3oBaTenbHON opranuzanumn» — Oopasosanue — OOpa3oBaTebHbIE TPOTPAMMBI).

7 ®oHABI OLEHOYHBIX CPEACTB 0 IUCUUILIHHE
Jliig aTtTectaniuy 00y4aromuXxcsi HA COOTBETCTBUE X MEPCOHAIBHBIX JOCTUKEHHUM MOATAITHBIM
TpeOoBaHUsAM 00pa3oBaTeIbHON MPOrpaMMbl MO JUCHMILIMHE pPa3paboTaHbl (HOHJBI OLIEHOYHBIX
CPEICTB, TIO3BOJISIOLIME OLEHUTh pe3yJabTaThl OOy4YeHHs (3HAHUS, YMEHHUS, HaBBIKH) U
copmupoBaHHbIe (POpMHUPYEMBIE) KOMIIETEHIIUH.
OTtu QOHABI BKIOYAIOT TEOPETUUECKUE BOIIPOCHI, KOHTPOJIbHBIE pa0OThI, JOMAIIHUE PadOTHI,
U MHBIE OLIEHOYHBIE MaTE€pHaJIbl, UCIIOIb3yEMbIE IIPU MPOBEACHUN MPOLENYP TEKYIIEro KOHTPOISA
YCIEBAEMOCTH U MPOMEKYTOUYHOU aTTECTALIUH.
@DOH/IbI OIICHOYHBIX CPE/ICTB MPEACTABICHbI B IPUIOKEHUN K paboyei mporpaMmme.
[Tpu HEeoOxoaMMOCTH 00ydYaroIuecs ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSMH 37I0POBbSI U UHBA-
JUIbI 00ECTIeYMBAIOTCS OLIEHOYHBIMU MaTepHaiaMH B OpMax, aJaliTHPOBAHHBIX K OTPaHUYCHUSIM
UX 3710POBbsI U BOCIPUATHS HH(OPMALIUU:
Hnsa nuy ¢ HapyuwieHuaMu 3peHusL:
— B II€YaTHOH opMe YBETUUYECHHBIM LIPUPTOM,
— B (opMe AIIEKTPOHHOTO JOKYMEHTA,
— B (hopme aynuodaiina.
Hnsa nuy ¢ napywienuamu cyxa:
— B medatHo# dopwme,
— B (opMe AIIEKTPOHHOTO JTOKYMEHTA.
Hnsa nuy ¢ HapywieHuaMu ONOPHO-08ULAMENLHO20 ANNAPAMA.:
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B IeUaTHOM dopme,
B (hopMe 3IEKTPOHHOTO JOKYMEHTA,
B opme aynunodaiina.
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Texkct : anexkrponnsiit. - URL: https://znanium.com/catalog/product/1 788626 (nata oOpareHus:

04.05.2023). — Pexxum goctyma: 1Mo HMOIMUCKeE.

WBanos, A. A. ABTOMaTH3alMs TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB : yueOHOE MOCO-

oue / A.A. VIBanoB. — 2-¢ u3., uctp. u gon. — Mocksa : ®OPYM : UHOPA-M, 2021. — 224

c. — (Briciiee obpazoBanue: bakanaBpuar). - ISBN 978-5-00091-521-9. - Tekcr : 351eKTpOH-

ueiif. - URL: https://znanium.com/catalog/product/1157117 (mata obpamenus: 28.04.2023). —

Pexxum octymna: mo nmoamnucke.

Coconkun, B.JI. CuctemMbl 4HCIOBOrO MPOrpaMMHOTO yrpaBieHus: ydeOHoe mocobue / B.JL

Coconkun, I''M. Maptunos. — M.: Jloroc, 2005. — 296 c. — (HoBas yHuBepcurerckas 0uoImo-

TEKa).

/Jlonoanumenshasn yueonan aiumepamypa

Jenncenko, B.B. KomnbroTepHoe ynpaBieHHe TEXHOJIOTHYECKUM MPOIIECCOM, IKCIIEPUMEHTOM,

obopymoBanuem. — M.: Topstaas muaus-Tenexkom, 2009. — 608 c.: wr.

KoxoBun B.A. JlaGoparopHbie paOOThI MO JUCHMIUIMHE "ABTOMATH3AIMs TEXHOJIOTHYECKUX

poreccoB u nmpou3BoacTB" : Meroanueckoe mocodue / B. A. KokoBuH. - M. : [Ipomereii, 2013.

- 67 c.:- un. — ISBN 978-5-7042-2506-5

KoxoBun B.A. JlaGoparopHbie paOOTHI MO AUCHUIUIMHE "ABTOMATH3alUS TEXHOJIOTHUYECKUX

MPOIIECCOB U MPOM3BOJCTB" : 3JEKTpOHHOE Mertoauyeckoe mocobue / B.A. Kokosun; Per.

A.Il.Jleonos; A.H.Ceitun. - [IporBuno : ®ununan "[IpoTBUHO" rocy1apcTBEHHOTO YHUBEPCUTE-

ta "[ly6na", 2017. — 67 c. : un. - Tekcr : anekrpoHHsbId. // Beb-caiit ¢punnana «IIpoTBuHO»

TOCyJJapCTBEHHOTO YHUBEpCUTETA «JlyOHay. — URL: http://www.uni-

protvino.ru/images/publications/ump_atp/atp_em_ 19.pdf. (nara obpamenus: 28.04.2023). Pe-

YKHUM JIOCTYIIa OTPAaHUYEHHBIN, 10 JIOTHHY U MapOJIIO.

. Onccon I'. u [Inanu Jx. Ludpossle cucteMbl aBTOMaTH3allMU U YIpPaBIEHUs. - 3-€ U3[. mepe-

pab. u nmom. - CII6.: Heckumit Jnanext, 2001. - 557 c.: wi.
e [lepuoanyeckue U3IaAHUA

e (OO0paborka MertamnoB (TexHonorusi, 00OpyIOBaHHE, WHCTPYMEHTHI): PELEH3UPYEMbIN
HAY4YHO-TEOPETHUECKUI M MPOU3BOJACTBEHHBIN XypHan. / Yupenutenu: HoBocuOupckuii
rocygapctBeHHbI TexHnuecknil yausepenuret; OAO HIIT u DU «Oprerankunanipom»; OO0
HITK® «MamcepBucnpubop»; ri. pexa.: baraes A.A. - Hoocubupck: HoBocubupckuii
rOCyJapCTBEHHBIN TEXHUUYECKUI YHUBEPCUTET. — JKypHas BeIXoauT 4 pa3a B rof. - OCHOBaH
B 1999. - ISSN: 1994-6309 — Tekct : HEemocpeACTBEHHBIH (MOAMKMCKA HA TIEYaTHOE U3/IaHUE)

e PobGororexHuka W TexHUYeckas kuOepHeTnka: HayuHo-TexHuueckuil xypHan. / Yupenu-
tesb: [LIHUHW onbITHO KOHCTPYKTOPCKUNA MHCTUTYT POOOTOTEXHUKH U TEXHUYECKON KuoOep-
Hetuku; 1. pea. Jlomora A.B. CII6.: THMU PTK. — Xypnuan Beixonut 4 paza B roa. - Oc-
HoBaH B 2013 r. - ISSN: 2310-5305 — TekcT : HEMOCPEACTBEHHBIN (TTOANUCKA HA TEYaTHOE
W3/IaHKE)

e (CoBpeMEHHbIE TEXHOJOTUU aBTOMATHU3alMM: MNPOPECCHOHANbHBIN HAyYHO-TEXHUUYECKUN
xypHai. / Yapenutens: OO0 «CTA-IIPECCy»; ra. pen. Copoxun C.A. - M.: M3xparenscTBoO
«CTA-ITPECCy, - Xypnan Beixoaut 4 pa3a B rog. - OcaoBan B 1996 r. - ISSN 0206-975X.
— Tekcer : HenmocpeICTBEHHBIN (MTOAMKMCKA HA IEYaTHOE U3aHHE)
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https://portal.issn.org/resource/issn/2310-5305

e Ilepeyens pecypcoB HH(OPMALUOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTu «AHTEepHET»
Dnekmponno-oudauomeynvle cucmemul u 6a3vl OAHHBIX

OBbC «Znanium.comy: https://znanium.com/

OBC «Jlanby: https://e.lanbook.com/

OBC «lOpaiity»: https://urait.ru/

OBC «YHuBepcurerckas Oubmuorexa oHnainy: https://biblioclub.ru/

Hayunas snektponnas 6ubnuoreka (PYHOB) «eLIBRARY.RU»: http://elibrary.ru

HarmonanwsHas anekrponnas oubnuoreka (HIB): http://a36.pd/

ba3b1 naHHBIX poccuiickux xKypHainoB kommnanuu «East Viewy: https://dlib.eastview.com/

Hayunbvle nouckoevie cucmemsl

1. ArXiv.org - HAy4YHO-TIOMCKOBAs CHCTEMa, CIICHHUAIM3HPYETCS B OOJIACTSIX: KOMITBIOTEPHBIX
HayK, acTpou3uku, GU3NKU, MaTEMaTUKH, KBaHTOBOI Omosoruu. http://arxiv.org/

2. Google Scholar - mouckoBas cucremMa 0 Hay4YHOW JIMTEpaType. BKiroyaeTr cTaThbu KPYITHBIX
HAYYHBIX U3/IaTeIILCTB, APXUBBI MIPETIPUHTOB, ITyOIUKAIIMH HA CAiTaX YHUBEPCUTETOB, HAYUYHBIX
o0IIecTB U JPYyTruX HaAy4HBIX opranusanuid. https://scholar.google.ru/

3. SciGuide - HaBuraTop 10 3apy0eKHBIM HAYYHBIM JIEKTPOHHBIM PECYpCaM OTKPBITOTO JIOCTYTIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

Ilpogpeccuonanwvnuie pecypcol cemu « nmepnemy»

1. OrtkpsiToe oOpazoBanue https://openedu.ru/

Nk W=

e Ilepeyenb HH(POPMAIHOHHBIX TEXHOJIOTHI, HCMOJIb3YeMbIX NP OCYLIECTBIEHUH 00pa-
30BaTeJbLHOr0 Mpolecca, BKJIKYasi MpOorpaMMHoe odecriedeHue, WHGOPMALMOHHbIE
CIPaBOYHbIE CHCTEMBI

[TpoBeneHne MPaKTUIECKUX 3aHATHI MO TUCIHILIMHE TPEAIOIaraeT UCTIONb30BaHUE 3a/1a4-
HUKOB.

st BBIMIOSTHEHUS 3aJaHUI CaMOCTOSTEILHON MOJTOTOBKH 00ydJaromuecs: 00eCcreurnBaroTCs
JUTEPaTypoi, a TaKke B ONPEACIEHHOM IMOPAIAKE MOTYT MOIYy4aTh JOCTYN K MH(POPMALMOHHBIM
pecypcam MHTEpHETA.

Jucuumirza obecrieyeHa HeOOXOMMBIM MPOTrPaMMHBIM 00ecIIeYeHuEeM, KOTOPOE HaXOIHUT-
cs1 B cBoOOOAHOM noctyre (rmporpammbl Open office, cBoOOHAs AUIIEH3Us, KOJ JOCTya HE TpeOdy-
eTcsl).

e [Jlepeyenb WHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3YeMbIX MPH OCYIIECTBJIEHUH
00pa30BaTeILHOIO npouecca, BKJIIOYast NporpaMMHoe obecneyeHue,
HH(OPMaLOHHBbIE CIIPABOYHbIE CUCTEMBI (1pu HeobXo0umMocmu)

[TpoBeneHme JIEKIMOHHBIX 3aHSATUN MPEANoiaraeT UCHOIb30BaHNE KOMIUIEKTOB CaiioB U
IIPOrpaMMHBIX IIPE3EHTALMN 10 pACCMAaTPUBAEMBIM TEMaM.

[TpoBeneHne MpakTUUECKUX 3aHATHH MO AUCHUUIUIMHE MPEANoaraeTcsl UCIoJIb30BaHUE CIie-
[UAJIM3MPOBAHHBIX AyJAUTOPHI, OCHALIIEHHBIX MEPCOHATBHBIMH KOMITBIOTEpAMH, 00bEAMHEHHBIMU B
JIOKAJIbHYIO CETh M UMEIOILIUX JOCTYI K pecypcaM riaodanbHoi ceth MHTepHeT.

JUnist BBITTOJTHEHMSI 3aJaHUH CaMOCTOSITENIbHOW MOJTOTOBKU O00yvaroIuecs: 00ecrneurnBaloTCs
JUTEPaTypoi, a Takke B OINpeneIEHHOM MOPSAKE MOTYT MOJy4aTh JOCTYH K MH(OpPMAMOHHBIM
pecypcam MutepHera.

JucnunimHa obecriedeHa HEOOXOAUMBIM MIPOTPAMMHBIM 00€cIiedeHHeM, KOTOPOE HaXOIUT-
csi B cBOOOAHOM foctyne (mporpammbl Open office, cBoOogHas nuLIeH3Us, KO A0CTya He TpeOy-
eTcs).

B ¢ummane «IIpoTBHHO» rocynapcTBEHHOTO yHHUBEpcuTeTa «/[yOHa» co3maHbl yCiaoBus A
o0yueHMs JIOAEeH ¢ OrpaHWYEHHBIMH BO3MOYKHOCTSIMM: MCIIOJB30BaHME CIELMAIbHBIX 0Opa3oBa-
TEJIHBIX MPOrPaMM U METOJIOB 00ydYeHUs, CEeIUaIbHbIX YYeOHUKOB, yUEeOHBIX MMOCOOHMMA U TUIaK-
TUYECKUX MATepUaIOB, CHELUATIbHBIX TEXHUUECKUX CPEICTB 00Y4YEHUsI KOJUIEKTUBHOIO U MHIUBU-
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IyalbHOTO TIOJH30BAHUs, PEIOCTABICHUE YCIYT acCUCTEHTA (TIOMOITHHMKA), OKA3bIBAIOIIUM 00Y-
YAIOIUMCS HEOOXOAUMYIO TEXHUYECKYIO TOMOIIb, 00ecreueHre JJOCTYIIA B 3aHUsI OPTaHU3AIHH.

Hmeercst yHUBEpCaIbHOE CPEJICTBO IS MOAbEMA U TIEPEMEIICHISI HHBATHTHBIX KOJISICOK —
nasgyc-tatgopma CKIaHOH.

KommbroTepHblie kiacchkl 000py1oBaHbl cTonaMu uist uHBauaoB ¢ JILI, Taxxke 31eck 060-
pynoBanel paboune wmecta ansd aun ¢ OB3: ycTaHOBNEHB CHENMANIbHBIA MPOrpPaMMHO-
TEXHOJIOTUYECKUN KOMILJICKC MO3BOJISIONIMNA padOTaTh HA HUX CTYJCHTaM C HapyIIEHUEM OIOPHO-
JIBUTATEIBLHOTO arapara, C1aboBUASIINUM U cinabocubimanumM. IMeroTcst TapHATYPhl KOMIIAKTHBIE,
OecripoBoIHAs KJIaBHaTypa C OOJIBIIMMH KHOIKaMH, OECIPOBOIHON KOMITBIOTEPHBIH JKOCTHK C
IBYMsI BBIHOCHBIMH KHOTIKaMH, OCCIIPOBOJHON pecupBep, OecrnpoBOAHAs BBIHOCHAS — OoJbIIas
KHOTIKA, TOPTATUBHOE YCTPONCTBO JIJISl YTCHHS TICUYATHBIX MAaTEPHAJIOB.

CrennanbHble yUeOHUKH, YI€OHBIC TOCOOHS M TUAAKTHICCKHE MAaTEPHUAIIbl, B TOM YHCIIE B
(dhopmaTte nmevaTHbIX MaTepuaoB (KpymHbIN mpudT wim ayauodaiiiel) umerores B ObC, Ha KOTO-
pble moanucad Quirai.

Hanuuwue Ha caliTe cipaBOYHON MHPOPMAIIUU O PACITUCAHUN YUCOHBIX 3aHSATHIA B aanTUPO-
BaHHOH (opMe JAOCTYIMHOHN T OOYYArOIIMXCSl C OTPAHHMYECHHBIMA BO3MOXHOCTSMU 3JI0POBBS, SIB-
JISTFOIIMXCSI CIICTIBIMU WU CIIA00BUISIIIIAMH.

¢ Onucanue MATEPUAJBHO-TEXHHYECKOH 0a3bl
Ka0uner «ABTOMATH3allUs1 TEXHOJOTMYECKHX IPOLECCOB:

- IOCAJI0YHbIE MECTA [0 KOJIMUYECTBY O0YyUarOIUXCs;

- pabouee MecTO IpenogaBaTes;

- KOMIUIEKT y4eOHO-HarsiHbIX nocoouii ("CpeacTBa aBTOMAaTU3aLUU U YIIPaBIECHUS
Siemens", CAY-MAKC-Siemens-HH B cocrage: ITJIK S7-1200; manens KP 300; mporpamMmmupye-
Mmoe ycTpoiictBo LOGO; npeobpazoBatens SINAMICS; acHHXpOHHBIN IBUTaTelNb; HOYTOYK);

- KOMIUIEKT y4eOHO-HarsAHbIX mocobuil ("Crucrema aBTOMaTHUECKOIO YIIPaBICHUS
OBEH", CAY-OBEH-HH B cocrage: [1JIK110; manens CII1270; nporpammupyemoe peine 11P 114;
npeobpazoBarens OBEH ITUB 101; perynarop TPM200; makeT MeTOAMYECKON MeUn; TaTIYNKHU;
ACUHXPOHHBIH JIBUTaTelb; HOYTOYK).

- KOMIUIEKT Y4eOHO-HarIs,AHbIX Tocoouil ("ABTOMaTH3MpOBaHHAs CUCTEMA YIIPaBJICHUS
texHonoruueckoro npouecca”, ACY-TII-CK B cocrase: I1JIK Bepxnero yposus S7-1500; ITJIK mo-
neBoro ypoBHs S7-1200; nanens KTP 400; ctanuus pacnpenenennoit nepudepun ET 200; mpo-
rpammupyemoe ycrpoiictBo LOGO; npeoGpa3zoatens SINAMICS V20; makeTsl rpy30Boro audra,
MTHEBMOIPUBO/Ia, METOINYECKON ME€UH; TaTYMKU; ACHHXPOHHBIM JBUTATENb; NHIUKALUS COCTOSIHUS
WCTIOJHUTENBHBIX U YIPABIAIONUX YCTPOHCTB; HOYTOYK).

WnTerpupoBannsiii maker TIA Portal, STEP 7, WinCC, SINAMICS (onnHo4Has AUIIEH3US)

TexHuueckue cpercTBa 00y4eHus:

- IEpCOHAIbHBIE KOMIIBIOTEPHI C YCTAHOBJICHHBIM JIMIIEH3MOHHBIM IIPOTrPaMMHBIM o0ecte-
yeHueM (8 miT.);

- MyJIbTUMETUATIPOEKTOP C IKPAHOM

- MyJbTUMEUIHbIE TPE3EHTAIMH [0 TEMATUKE AUCIUTUTNHBI

- MeJoBas JocKa.

OOyuaromyecss U3 YMCIIa WHBAIKUJOB M JIUI[ C OFPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbS
MOTYT UCIOJIB30BaTh CIIEHUATU3UPOBAHHOE IPOrpaMMHOE U MaTepuaibHO-TEXHHUUECKOoe obecreye-
HUeE:

— oOyyaromuecs ¢ HapyIIEHUSIMU OMOPHO-/IBUTaTeNIbHOTO anmnapara npu HeoOX0JUMOCTH MO-
IYT HCIIOJIb30BaTh AaJalTHBHbIE TEXHUYECKHE CpEACTBA: CIELMaIbHO 000pYIOBaHHBIC
JOKOWCTUKY, YBEJTMUEHHbIE BBIHOCHBIE KHOTIKH, KJIABUATYPbI C OOJBIINMHU KJIaBUILIAMHU.

— oOyuaromuecsi ¢ OTpaHUYCHUSAMH I10 3PEHUI0 MOTYT HPOCIYILIaTh JOCTYIHBIM ayauomare-
pHa WM IpOYUTaTh TEKCTHI, YBEIMUYUB IIPU(T HA IKpaHE MOHUTOpA KoMIbloTepa. Peko-
MEHAYETCSl UCIOJIb30BaTh IKPAHHYIO JYIy U ApPYTUe BU3YallbHbIE BCIIOMOIATEIbHBIE CPEA-
CTBa, 4TOOBI U3MEHUTH IIPU(PT TEKCTa, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHHU3ALUIO C PEYbIO
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U T.J., IPOTpaMMbl SKPAHHOTO JIOCTyMNa (CKPUHPUAEPHI ISl MPOYTEHUSI TEKCTOBOW HHOP-
MallM{ 4Yepe3 CHHTE3UPOBAHHYIO PeYb) W/WIHM BKIIOUUTH (QYHKIHIO «IKPAHHOTO AMKTOPA»
Ha MIEPCOHAILHOM KOMITBIOTEPE ¢ oneparonHoi cucreMor Windows 7, 8, 10.

— oOydyaromuecs € OrpaHMYEHUSMU II0 CIyXy MOTYT BOCIIOJIb30BAThCA KOMIIBIOTEPHOM
ayJIMOTapHUTYPON IpPU MPOCITYHIMBAaHUM HEOOXOIMMOH MH(OpMalMU W MOPTATUBHOM HH-
nykunoHHo# cuctemoit cepuun «ACTOK».

[Tpu HEeoOXoaMMOCTH 00y4YaroIIKecs ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSMH 37I0POBbSI U UHBA-
JUIbI 00€CTIeUNBAOTCS TICYATHBIMU M (MJIHM) JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu (o0pa-
30BaTeNbHas MporpamMma, yueoHble mocoous u 1ip.) B GopMax, aJanTUPOBAHHBIX K OTpaHHYEHUSIM
WX 37I0POBbsI U BOCTIPUATHS WH(POPMAIIUH:

Jlist mun ¢ HapyIeHUSIMU 3PEHUS:

— B IIEYaTHOH (OpMe yBETUUYEHHBIM IIPH(PTOM,

— B (popMe 3IEKTPOHHOTO JIOKYMEHTA,

— B (opme ayauodaiina.

Jlist U1 ¢ HapyLIeHUSIMH CITyXa!

— B IIeYaTHOU opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA.

Jlis i1 ¢ HapyIeHUsIMU OIIOPHO-/IBUTaTENIbHOTO arnapara:

— B Te4yaTHou opwme,

— B (pOopMe 3IEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina.
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@®oHAbI OLIEHOYHbIX CpeacrTs

IIpunoxkenne x pabouelt mporpaMmme TUCIUTUTHHBI

B pesynbTaTe OCBOEHHSI TUCHHUILIMHBI «ABTOMATH3aIUsl TEXHOJOTUYECKUX IPOILECCOB M
MIPOM3BOJICTBY» MPOTrpaMMbl OaKajaaBpoOB IO HampasieHUIO0 moarotoBku 15.03.04 «ABromaTuzamnus
TEXHOJIOTHYECKUX TPOIECCOB W MPOU3BOJCTB» C YY4E€TOM HAIMPABICHHOCTH OaKaJlaBpPCKOH TMpo-
rpaMMbl — «ABTOMAaTH3alMs TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJCTBY» BBITYCKHUK TOJIKEH
001a/1aTh CJIETYOIIMMHA KOMITETECHITHSIMHU:

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 snaet win VY noeneTBopu HemoncTpupyer
3HaeT ci1abo p Xoporo 3HaeT pHpy
TEJNBHO 3HAET cB0oOOIHOE U
TIPHUHITUIT Pabo- MIPUHIUIT pabo-
TIPHUHITAIT Pabo- yBepeHHOE 3Ha-
ThI, TEXHHYEC- ThI, TEXHHYEC-
ThI, TEXHHYEC- HUE MPHUHITUTIA
CKHE XapakTe- CKHE XapakTe-
CKHE XapaKTe- paboThl, TEXHU-
PHUCTHUKH MOJTY- PHUCTUKA MOJY-
. PHUCTUKA MOJY- N YecKHe Xapak-
OrtcyTcTBUE neit ThOKuX N nelt TuOKUX
JieH THOKUX TEPUCTUKH MO-
3HAHUS HPOU3BO- TIPOM3BO- .
MIPOU3BO/I- JtyJiei THOKUX
CTBCHHBIX CH- CTBCHHBIX CH-
CTBCHHBIX CH- TIPOU3BOJI-
CTEM. CTEM.
CTEM. CTBCHHBIX CH-
Homnyckaet Jomnyckaer ot-
Homyckaer no- CTEM.
MHOKECTBCH- JIeJIbHBIC HETPY-
I1K-3.1. Bemounuser pas- CTaTOYHO CEPb- He nomyckaer
HBIE TpyOBIe Oble OMMOKH.
paboTKy cOOpOYHBIX Yep- - €3HbIE OIIMOKH. OIIHNOOK.
TeXel pabovyero mpoeKTa
Hemonctpupy- | HemMoHCTpupyer
THOKHX MTPOU3BOJICTBCH-
€T YaCTUIHOE JIOCTATOYHO HemoHcTpupyet
HBIX CHUCTEM N JemoHcTpupyer
yMeHne ycroitunBoe N cB0oOOIHOE 1
ycToitunBoe
0pOpMIIATH yMeHne opopm- YBEPEHHOE
yMeHune opopm-
MTOSICHUTETb- JISITh TIOSICHU- yMeHne opopm-
JISITH TTOSICHU-
HYIO 3aIUCKy | TEJHHYIO 3aIHc- JISITh TTOSICHU-
TEJBHYTO 3aIuc-
paboyero mpo- Ky pabouero TEIbHYIO 3aIuc-
OrtcyTcTBHE Ky pabouero
eKTa THOKHUX MPOCKTa THOKUX Ky pabodero
YMCHUS MPOCKTa THOKUX
MIPOU3BOJI- MIPOU3BOJI- HPOH3BOL MPOEKTa THOKUX
CTBCHHBIX CH- CTBCHHBIX CH- P MIPOU3BOJI-
CTBCHHBIX CH-
CTEM. CTEM. CTBCHHBIX CH-
CTEM.
CTEM.
He nomyckaer
Homyckaet Jomnyckaer ot- OLIIBOK He nomyckaer
MHOXKECTBEH- | JIeNbHBIC HETPY- OIHOOK.

HbIE TPyObIe

ObIe OIIHOKH.
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OLIMOKH.

HemoHcTpupy-

HemoHcTpupyeT
€T YaCTU4HOe
JIOCTaTOYHO JeMoHcTpupyer
BJIaJICHUE CIIO- . JeMoHcTpupyer
ycToitunBoe N cBOOOIHOE U
COOHOCTBIO ycToituuBoe
BJIafICHUE CIIO- yBEpEeHHOE Blla-
pa3pabaTbIBaTh BJIaJICHUE CIO-
COOHOCTBIO pas- JIEHHE CII0CO0-
TEXHUYECCKHE COOHOCTBIO pas-
pabaTsIBaTh HOCTBIO paspa-
TIPOEKTHI C UC- pabaTsIBaTh
TEXHUIECKHUE 0aThIBATh TEX-
MOJTb30BaHUEM TEXHUIECKNE
TIPOEKTHI C UC- HHYECKHE TIPO-
OTcyTcTBHE | CpPEICTB aBTO- TIPOEKTHI C UC-
MOJTb30BaHNUEM €KTHI C HCTIOIb-
BIIAZICHUS MaTH3aIn MOJIb30BaHNUEM
CPEZCTB aBTO- 30BaHUEM
MPOEKTHPOBA- CPEICTB aBTO-
MaTH3aIn CPEeICTB aBTO-
HUSL. MaTu3aluu
MIPOEKTUPOBa- MaTu3alnuu
HPOEKTHPOBa-
HHUSL. HPOEKTHPOBa-
HUSL.
HUSL.
Jonyckaer He nomyckaer
Jomyckaer ot- He nomyckaer
MHOXKECTBEH- OLINOOK.
JIeJIbHBIC HETPY- OIIUOOK.
HBIE TPYyOBIC
OBle OmMOKH.
OIIMOKH.
HemoHcTpupy-
er yacTnyHoe | JleMoHCTpupyer
3HaHHE COBpE- JIOCTATOYHO Hemonctpupyer | JleMOHCTpHUpYyeET
MEHHBIE ITPO- ycToH4nBoOe ycToi4nBoe cBOOOHOE U
rpaMMHBIE 3HaHHE COBpe- 3HAaHHE COBpE- | YBEpEHHOE 3Ha-
Cpeabl st MEHHBIE IIPO- MEHHBIE ITPO- HHE COBPEMECH-
yIpaBJICHUs rpaMMHbIE Cpe- | TpaMMHbIE Cpe- | HbIE IPOTpaMM-
OTcyTcTBHE | THOKHMMU IIPO- | bl IS YIPaB- IIbl JUISL yOIpaB- | HbIE CpeAbl s
3HAHMS W3BOJICTBEH- JICHUsI THOKMUMHU | JICHUSI THOKUMHU yIpaBiIeHUS
HBIMH CHCTe- HPOU3BO/I- HPOU3BO/I- TMOKHMU TIPO-
MaMH. CTBEHHBIMHU CTBEHHBIMHU W3BOJICTBEHHBI-
CHCTEMaMH. CHCTEMaMH. MH CHCTEMaMH.
Homnyckaer Homnyckaer ot- He nomyckaer He nomyckaer
MHOXXECTBEH- | JAEJIbHBIC HETPY- OIIHNOOK. OIIHNOOK.
HEBIE TPYyOBIC OBle OImMOKH.
OIITNOKH.
E€MOHCTpPHUPY-
[IK-3.2. [TpoBoauT aHaIU3 . TPupY Hemonctpupyer
€T YaCTUYHOE Hemonctpupyer | JleMOHCTpUpYET
CYLIECTBYIOIIUX MPO- JIOCTAaTOYHO N
yMeHHe BBIOH- . ycToitunBoe cB00OOIHOE 1
IpPaMMHBIX CpeJ s yCTOWYHBOE
partb nporpam- yMeHHe BbIOU- YBEpEHHOE
yIpaBieHus] THOKUMHI yMEHHE BBIOH-
MBI Ha SI3bIKAX parb nporpam- yMeHHe BbIOU-
MIPOMU3BOJICTBEHHBIMHU CH- parb nporpam-
pOrpaMMHUPO- MBI Ha SI3bIKaX partb nporpam-
cTeMaMu MBI Ha SI3bIKaX
BaHMS BBICOKO- pOrpaMMHUPO- MBI Ha SI3bIKaX
TIPOTPaMMHPO-
IO YPOBHS, BaHMS BHICOKOTO | IIPOrpaMMHpO-
BaHMS BBICOKOTO
BBIOMpPATH MPH- YPOBHS, BEIOM- | BaHMUS BBICOKOTO
YPOBHSI, BEIOH-
KJIaJHbIE TTaKe- partb npHKIIa- YPOBHSI, BEIOH-
partb IpHKIa-
THI IIPOTPaMM HBIE MAKEThI partb npHKIaI-
OtcyTtcTBHE HBIE MTAKEThI
JuIst pa3padoT- TIpOrpamMm st HBIE MAKEThI
yMEHHUs TIpOrpamMm JJIst
K1 YIPaBJIsIO- A3PaGOTKI pa3paboTku TIpOrpamMm JIst
HIMX TpOrpamMM pasp YIPaBIISTFOIIIX pa3paboTku
YIPaBISIFOIIIX
JUIsl THOKHX HporpamM Jijist YIPaBIISIFOIIUX

TIPOU3BO/I-
CTBEHHBIX CH-
CTEM.

Homyckaer
MHO)KECTBEH-
HbIE IpyOBIC
OLIMOKH.

TIpOTpamMM ISt

THOKHX MTPOM3-

BOJICTBEHHBIX
CHCTEM.

Jomyckaer oT-
JIeJIbHBIC HETPY-
ObIe OIINOKH.

THOKHX MTPOU3-
BOJICTBEHHBIX
CHCTEM.

He nomyckaer
OIIHOOK.

MpOTpaMM ISt

THOKHX MTPOU3-

BOJICTBEHHBIX
CHCTEM.

He nomyckaer
OIIHOOK.
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E€MOHCTpPUpY-
ET qacmtfﬂcfg Hemonctpupyer | HemonctpupyeT | JeMoHCTpupyeT
MeHHE Pasha JIOCTaTOYHO ycTroidunBoe cBOOO/IHOE U
gaTLIBaTE P ycToH4nBOE yMeHHe pa3pa- yBEpEHHOE
e — yMeHHe pa3pa- OaTbIBaTH yMeHHe pa3pa-
ﬁ g AMML OaTbIBaTH YIpaBJIAIOLINe OaTbIBaTH
OTeVICTBHE nﬁﬂrg:d&mx YIpPaBISIIOIIME | MPOTPaMMBI AJIsl | YIPaBISIOLIHE
l\?lleHI/Iﬂ POH3BO MIPOTPaMMBI Ul | THOKHX IPOHM3- | MPOTPAMMBI UL
y cf SCHHLIX CH THOKUX TIPOM3- BOJICTBEHHBIX THOKHX TIPOM3-
crem BOJICTBEHHBIX CHCTEM. BOJICTBEHHBIX
I[o'n cKaeT CHCTEM. CHCTEM.
MHO)I(};CTBeH Homycxaer ot-
nenbHble Herpy- | He nomyckaer He nomyckaet
HBbIE rpyOBIe
Oble OIHOKH. OILINOOK. OILINOOK.
OIIMOKHU.
E€MOHCTPUPY-
IIK-3.3. OcymectBnser A E€MOHCTpUpYET
HaHI/IcaHI/Iei orpamM st CT HACTHHHOE 8 ﬂOCTaIEIIEZ
porp BJIafICHUC . HdemoHnctpupyet | JleMOHCTpHUpyeT
CHUCTEM YIIpaBJICHUs THO- yCTOWYHBOE N
HaBBIKAMH HC- ycTod4nBoe cBOOOHOE U
KAMH POU3BOJICTBEHHbI- BJIafICHUE BTACHIe BEDCHHOE Bl
MU CHCTEMaMHU TOIL3OBAHIA HaBbIKAMU HC- an yBep 1
MPUKIIATHBIX N HaBBIKAMH HC- JICHUE HaBbIKa-
MIAKETOB MPO- MIOJTb30BaHUS MH UCTIOJIB30-
TIPUKITATHBIX
rpaMM I TIPUKITAIHBIX BaHWSA IPH-
MTAKETOB IPO-
pa3paboTku MIaKETOB IIPO- KJIaJHbIX TTaKe-
rpamMM AJIs pas-
OTcyTcTBHE | YIIPaBIAIOMINX AGOTKH VIipap. | TPAMM UL pas- | TOB MporpamMm
BIIZICHUS TIPOTpamMM JJIst P na}omnxynp o paboTku ynpas- | Ui pa3paboTKu
THOKHX MIPOM3- P JSTFOLIMX TTPO- YIPaBIISIONIUX
rpaMM Jyis THO-
BOJICTBEHHBIX KHX TTPOH3BOL rpaMM JuUis TO- | TporpaMm Jjis
CHCTEM. P KUX TPOU3BOJ- | THOKHX MPOM3-
CTBEHHBIX CHU-
CTBEHHBIX CHU- BOJICTBEHHBIX
CTEM.
CTEM. CHCTEM.
OILyCKaeT He nomyckaer He nomyckaer
Hormy Jomnyckaer ot- Aoty Aoty
MHOKECTBECH- OIIHOOK. OIIHOOK.
6 JIeTIbHbIE HEerpy-
HbIC TPYDRIE OBle OIMOKH.
OIINOKH.

ITpu G6amibHO-pEUTUHIOBOM CHCTEME BCE 3HAHUS, YMEHHUS M HaBBIKH, IpUOOpEeTaeMble CTY-
JICHTaMHU B pe3yJIbTaTe U3yueHUs AUCLUIUIMHBI, OLIEHUBAIOTCA B Oaiax.

OneHka kayecTBa pabOThl B PEUTHHTOBON CHCTEME SIBIISICTCSI HAKOMUTEIbHON U UCIONb3Y-
€TCsl JUIsl OLlEHUBAHUSl CUCTEMHOM pabOThI CTY/IEHTOB B TEUEHUE BCETO Meproia 00yueHusl.

[To utoram paboThl B ceMecTpe CTYJAEHT MOXET MOJYyYuTh MakcuManbHo 70 Oamos. Utoro-
Boil popmoii konTposs B VII cemecTpe siBnsercs sx3ameH. Ha sk3ameHe CTyeHT MOxeT HaOpaTh
MakcumainbHO 30 Oamos.
B teuenne IV cemecTpa cTyieHT MOXKET 3apaboTaTh OaJuibl 3a CIEeAYIONINe BUIbI PadoT:

Ne Bun pabotsl Cymma OamioB
1 AynuTopHbIE 3aHATHS (IOCEIIEHUE) 20
2 JlaGopaTopHble paboThI 50
Hroro: 70

Ecnu Kk MOMEHTY OKOHYaHHs ceMecTpa CTyJeHT Habupaet oT 51 10 70 6ayuioB, TO OH MOTY-

qacT JOIMYCK K OK3aMCHY.

Ecnu cTyieHT K MOMEHTY OKOHYaHUs ceMecTpa HabupaeT oT 61 10 70 GayioB, TO OH MOXKET
MOJIyYUTh aBTOMATUYECKYIO OLEHKY «yJOBIETBOPUTENIbHO». [IpH *kenaHuu MOBBICUTH CBOIO OIIEH-

Ky, CTYACHT UMECT MPaBO OTKA3aTbCAd OT aBTOMATHYECKOM OILEHKHU U CIATh DK3aMEH.

Ecnu crynent He Habpan MUHMMaIbHOTO Yucia 6ayutoB (51 Gamr), TO OH HE MOJaydaeT J10-

IMyCK K 3K3aMCHY.
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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.

['paduik BBIOIHEHHS CAMOCTOSATENLHBIX paboT cryaenTtamu B VII cemectpe

Bupl pa- Henenn yuebHOro mporecca

oot 1 2131456789 |10|11|12]13 |14 |15]| 16| 17
I1P-2.1 B3 33

I1pP-2.2 B3 B3 33

B3 — Beigaua 3amanus; 33 — 3amuTa 3agaHus
ITP-2 — KourposbHbIe paboThI

[Iponienypa oleHWBaHUS pPE3yJIbTaTOB OOYYECHHS HMHBAIHMIOB W JIUI] C OrpaHHYCHHBIMH
BO3MOXXKHOCTSIMU 3/I0OPOBbSl IO JMCLUIUIMHE IpeaycMaTpuBaeT NpeAocTaBleHUue HH(pOpMAlUU B
(dbopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM HX 30POBbS U BOCIIPHUITHS HHPOPMAITHIH:

— B IeyaTHoil ¢opme,
— B TIeYaTHOH opMe yBEIHMUYEHHBIM LIPUPTOM,
— B (hopMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA

o0yyJarommxcs.

[Ipu HeoOxomumocTH oOydaromiemycss uHBanMay u Jyuny ¢ OB3  mpepoctaBnsercs
JONOJHUTEIBHOE BpeMs A MOATOTOBKM OTBETa HA 3ayeTe WIM dK3aMeHe. Y oOyudaromerocs
uHBaInAa U auna ¢ OB3 umeercs BO3MOXHOCTH BbIOOpa (hOpMBI KOHTPOJS HA MPAKTHYECKHX
3aHSATHSX, 3a4€Tax, SK3aMeHaXx, MOAX0As11as KOHKPETHO JJIs HEro.

MeToanyeckue yKa3aHus I BbINOJHEHHS J1a00PaTOPHbIX padoT

Ounas dhopma 00yueHus

No Ne pazoena ouc-
Cooeprcanue nadopamophnuvlx pabom Tpyooemkocmp
n/n UUNTTUHDL
1 4 JIP-1 Pa3zpaboTka anroputrma, CO31aHUE U UCCIIET0BA- 8
HUE nporpammsl Ha s3bike STEP-7 «YnpaBieHue pa-
00TOI1 IBUTATENS TOCTOSIHHOTO TOKA 10 3aJJaHHOMY
LUKy
2 5 JIP-2 PazpaboTka anroputrma, CO31aHuE U UCCIIEI0BA- 8
HUE TPOTpamMMBbl «YTipaBieHue padboToii cBeToGopos
Ha NEPEKPECTKE»
3 6 JIP-3 Pa3paboTka airoputma, Co3JlaHUE U UCCIIETI0BA- 8
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HUE MPOrpaMMBbl « YTIpaBjieHrne paboToN IIMKIOBOTO
YCTPOICTBAa Ha THEBMOLIWJIMHIPAX»

4 8 JIP-4 Pa3zpaboTka airoput™a, Co3/1aHue U UCCIIEI0Ba- 10
HUE MPOrpaMMBbI « YTIpaBjieHue paboTol TPEX3BEHHO-
ro MaHUMNYJISITOPA MO 33JJaHHOMY aJITOPUTMY»
3aounas Gopma 06ydeHus
No Ne pazoena ouc-
Cooeprcanue nadopamopHnvlx pabom Tpyooemkocmo
n/n UUNTTUHDL
1 4 JIP-1 Pa3zpaboTka anroputma, Co31aHuE U UCCIIEI0BA- 2
HUeE nporpammsl Ha si3bike STEP-7 «YnpaBieHue pa-
00Toii IBUTATENS TOCTOSIHHOTO TOKA 10 3aJJaHHOMY
LUKITY
2 6 JIP-2 Pa3paboTka airopurma, Co31aHue U UCCIIEI0BA- 2
HUE MPOrpaMMBI « YTIpaBiieHue padboToit cBeToQpopoB
Ha TIEPEKPECTKEN
MeTtoauyeckue yKazaHus JAJIsl CAMOCTOSITeIbHON padoThl 00y4aroImuxcst
Ounas popma oOydeHHS
Ne Ne pazoena ouc- .
Cooepotcanue camocmoamenvHoul padoomol Tpyooemkocmu
n/n UUNUHDL
1 5 ITP-2.1 Bei6op ympasanstomiero Beraucautens (I1JIK 24
u3 cemeiictBa S7-200, pupmbl Siemens) 1o 3aaHHBIM
rnapameTpam
2 7 [1P-2.2 Pemenue Pa3paboTka nukiorpamMm yrmpasie- 25
HUS pa0OTOM HCTIOTHUTEIBHBIX YCTPONUCTB TpaHC-
MTOPTHO-HAKOIUTEIbHBIX CHCTEM
3aounas Gopma 0OydeHus
No Ne pazoena ouc- .
Cooeprcanue camocmoamenvHoil padbomol Tpyooemkocmp
n/n UUNTTUHDL
1 5 ITP-2.1 Bei6op ympasmnstomiero Beraucautens (I1JIK 23
u3 cemeiictBa S7-200, pupmbr Siemens) 1o 3aaHHBIM
napameTpam
2 7 [1P-2.2 Pemenue Pa3zpaboTka UKIOrpaMM yrpasie- 24
HUS pabOTOM MCTIOTHUTEIBHBIX YCTPONUCTB TpaHC-
MTOPTHO-HAKOIIUTEIBHBIX CHCTEM
3 1 N3ydenue pasgena «ABTOMaTH3aLUs TEXHOJIOTHYE- 10
CKHX MPOIIECCOBY
4 2 N3zyuenue paznena «OcobeHHOCTH cUcTEM HU(POBO- 15
r0 yIpaBICHUS»
5 3 N3yuenue pasaena « TUIIBI aBTOMAaTU3UPOBAHHBIX CU- 20
CTEM»
6 8 N3zyuenue paznena «OCOOEHHOCTH HCTIOIb30BAHUS 20

npoMbIUIeHHBIX po6oToB (I1P) B aBTOMaTH3MpOBaH-
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HBIX CUCTEMAX»

9 Nzyuenue pasnena «PacnpenesieHHbIE CUCTEMBI 15
yIpaBJiIeHUS IPU aBTOMATH3ALKUU TEXHOJIOTHUECKHUX
IIPOLIECCOBY

Ilepeuenv 0b6s3amenvHbIX 6U008 YUeOHOU pabombl CyOoeHma.
— nocewjenue 1eKYUOHHBIX 3AHAMULL,
— peuteHue 3a0ay u 3a0anuill Ha 1a00paAmMopHbIX 3AHAMUSX,
—  BbINOJHEHUE YCIMHBIX COOOUeHUT

Hpouez[ypa HpOMe)I(YTO‘IHOI;'I arréCraui IMIpoXoAUT B COOTBETCTBHUH C «ITonoxxeanem

6aJIJII)HO-peI\/JITI/IHFOBOI>'I CUCTCMC OLCHKU U TCKYIIEM KOHTPOJIC YCIICBACMOCTU CTYACHTOB», a TAKKC
«ITonoxxenuem o HpOMe)KYTOqHOﬁ arrecrallun» YHUBCPCUTCTA «Z[y6Ha».

AnanTtupoBaHHas palouas mporpaMma yY4yeOHOM IUCHMIUIMHBI (MOAyJsl) pa3paboTaHa B

OTHOILLICHUH PA3HO30JIOTUYECKON y4yeOHOM TIpymnmnbl OOy4yaroluXcs, HUMEIOIUX JOKYMEHTaIbHO
IIOATBEPKICHHBIE HAPYLICHUS CllyXa, 3PEHHs, ONOPHO-IBUTATEIBHOIO aIllapara, COMAaTHYECKUE
3a00JeBaHUs M TMOAJAIOIINECS KOPPEKLMH HEPBHO-ICUXUYECKUE HApYIIEHUs WIM COYETAHHBIE
HapyILICHHUS.

—

hadiiag

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Crnucok BONpoCOB K 3K3aMEHY
ABTOMAaTH3a1Ms TEXHOJIOTMYECKUX Mpo1eccoB. OCHOBHBIE LIENU U 33]1a4H.
OOBbeKTHI yIIpaBiIeHUs B aBTOMAaTU3aI1H.
TexHonornueckue omnepanuu u mnpouecchl. IlocienoBaTenbHblii U NapaiebHBIA cOCO0
BBITIOJTHEHUS TEXHOJIOTUYECKUX OTleparuil.
CrpykTypa cucTeMbl yIPABIICHHUS.
[Ipon3BOICTBEHHBIN LMK B aBTOMaTU3UPOBAHHOM NPOM3BOJCTBE. JTallbl IPOU3BOICTBEH-
HOT'O IIUKJIA.
I'maBHOE npenmyecTBo cucremsl UITY.
Ucnonb3osanue YIIY B cucremax aBToMaTU3alyu.
VYnpasnstomas nporpamma juist cranka ¢ UITY, crmocoObl mpeicTaBieHus.
I'n6koe aBromaruzupoBanHoe mpou3BoacTBO ("AIT). OcHOBHBIE KilaccH(PUKAIIMOHHbIE PU-
3HAKHU U XapaKTEPUCTHUKHU.

. I'nbxue arperatusie moayiu ('AM).

. 'mbxas mpousBoacTBenHas cucrema (I'TIC).

. I'n6xuit nponsBoacTBeHHbIN Moaynb (I'TIM).

. OcuoBnsbie cTpykTypsl [ TIM. Cucrema nogaepskanust padorocrnocodnoctu ['TIM.

. Ocobennoctu opranuzanuu ['TIM ans o6paboTku neTaneil Tuna Tei BpalleHHst U KOpITyc-

HBIX JIeTaleH.

TpancnoprHo-HakonuTenbHble cuctemsl ['TIC.

[Ipompbinennsie po6otsl B ['TIC. Haznauenue u o6acte IpUMEHEHUS.
Knaccu¢ukanus npoMbIIIIEHHBIX pOOOTOB

CrtpykTypa cucteMbl HU(POBOrO yIpaBICHUS.

Cucremsl aBromatuzanuu SIMATIC.

IJIK cemeiictBa SIMATIC S7-200.

IJIK cemeiictBa SIMATIC S7-300.

IJIK cemeiictBa SIMATIC S7-400.

IJIK cemeiictBa SIMATIC S7-1200.

Pa6ounii muxi [TJIK.

Brinonnenue noruku ynpasnenus ¢ nomouisto [IJIK cemeiictBa S7-200.
Kocsennas aapecanms obnacteit mamsatu S7—200 ¢ MOMOIIBIO yKa3aTeJIeH.
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27. O0paiienne K 1aHHBIM B oOnactu mamsatu M, SM, V, L B ¢popmare Oaiita, cioBa, JBOMHOTO
cioBa koHTposuiepoB S7-200.

28. OOpariieHre K JaHHBIM B 00JIACTH IMaMATH CYETYNKOB KOHTposuiepoB S7-200.

29. ObparieHre K JaHHBIM B 00J1aCTH MaMSTH TaiiMepoB KoHTpoJuiepoB S7—200.

30. Oco6eHHOCTH MPOEKTUPOBAHUS CUCTEM YIPABICHUS 3JIEKTPOABTOMATHKOM.

31. IIporpammupyembie KOHTPOJIJIEPHI, ITUKINYECKOE BBIMIOJHEHUE TPOTPaMM.

32. IloctpoeHue HUKIOrpaMMBbl YIIPABICHUS.

33. Peanuzauus uukiorpammsel Ha [IJIK (STEP-7).

34. YnpaBieHue nNpoueccoM B pealibHOM BPEMEHHU.

35. YnpaBieHue Ha OCHOBE II0CJIE10BATEIBHOIO IPOrPaMMUPOBAHUS.

36. YnpaBieHrue Ha OCHOBE MPEPbIBAaHUM.

37. Ob6ecrieuenue ynpasieHUs B PeKUME PEATbHOTO BPEMEHHU.

Conep:kanue 3K3aMeHAIIMOHHOT 0 OUJIeTA
1 Bonipoc — pyHmameHTambHas TeOpHs (3HATHh + YMETB)
2 BOIIPOC — MpaKTU4ecKas KOMIUIEKCHas 3aja4a (yMeThb + BIa/I€Th)

IIpakTHueckoe 3aJ1aHue

IIpuMep MpakKTHUECKOro 3aJaHusl.

Pazpabotare Tabamiy COOTBETCTBHSI M COCTOSHHIA HMCIOJHHUTEIBHBIX MEXaHU3MOB IO 3a-
JAaHHOMY alropuTMy npu ynpasiaenuu ot [IJIK.

AJ'IFODI/ITM Da6OTI>I CBCTOd)ODaI
1. C nmomompto kHONKH HHUAIMaNU3Auu SW (START), HeoOX0IUMO BBINOJIHUTh MHUITHATIU3AIMIO IPOIPaMMBI,
TaK 9T00bI TOPE 3¢JICHBIH aBTOMOOMIBHBIH U KPACHBIN TEIIeXOIHBIH.
2. Ilpu HaxkaTHH Ha TOOYIO IEIMIEXOIHYI0» KHOIIKY BKIFodaetcs Taimepl Ha Bpems T0.
3. Ilpu cpabaTpiBaHUH YIIpaBISIONIEro OWTa TaiiMepal, 3aropaercs enThlli cBeTO(Op, KOTOPHIH TOPUT BpeMs

Tl1.

4. Tlocme 3aBepuieHHM pabOTH TaiiMepa 1, BKIFOYaeTCs KPacHBIM CBET aBTOMOOMIEHOTO cBeTo(opa W 3eIeHBIN
(GO) nmemrexomgnoro Ha BpeMst T2. [Tocne cpabaTsiBaHus TaiiMepa 2, 3aropaeTcsi KPacHBIN MEIIeXO0JHBIN U KEITHIH aB-
TOMOOMITHHBIM.

5. YKentsrit cBeTodop roput Bpemst 73 1 Bce cBETOGOPHI BO3BPAIIAIOTCS B HAYaJIbHOE COCTOSIHHUE.

6. Ywucno nukios [V 3aJaeTcs B TabIuLE.

7. Tlpu Ha)kaTHX Ha CTOIOBYIO KHOIIKY B POM3BOJILHOE BPEMsl BBINIOJIHAETCS 0€3yCIIOBHBINH cOpOC cBETOGOPOB B
UCXOJHOE COCTOSTHHE.

Pemtenue:
Tabmuma CoOOTBETCTBUS M COCTOSTHUM

Bxoap! IIVIK Boixoanbl ITIVIK .
P2 P1 Start GO STOP 3enénplii Kéarprii KpacHbiii (raiimep)
10.2 10.1 10.0 Q0.4 Q0.3 Q0.2 Q0.1 Q0.0
MO0.4 MO0.3 MO0.2 MO.1 MO0.0

0 0 1 0 1 1 0 0

0 1 0 0 1 1 0 0 (T37)

0 0 0 0 1 1 1 0 (T38)

0 0 0 1 0 0 0 1 (T39)

0 0 0 0 1 0 1 1 (T40)

0 0 0 0 1 1 0 0
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