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ABTOMATH3MPOBAHHEIX CHCTEM YIIPABIEHHS
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JIner akTryanuzanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2022 - 2023
y4eOHOM ToJly Ha 3aceaHud Kaeapsl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokomor 20 1. Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, o0CcykieHa 1 ooopenHa uist peanm3armn B 2023 - 2024
y4eOHOM roJly Ha 3aceqaHuu Kageapsl ABTOMATH3HPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokom or 20 1. Ne

3aB. kadenpoit C.M.KHJIpCCB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIPABICHUS

[Iporoxom oT 20 1. Ne

3aB. kadenpoit C.M.KHzlpeeB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2025 - 2026
y4eOHOM ro/Iy Ha 3aceaHnu Kadeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIPABICHUS

IIporokom oT 20 1. Ne

3aB. kadenpoit C.M.KHzlpeeB




1 Ilea1u ocBOEHMS AUCHMUITUHBI (MOYJIs)

O3HAKOMJICHHE OOy4aromuxcs ¢ 0COOEHHOCTAMH (DYHKIMOHHMPOBAHUS ONEPAIMOHHBIX
CHCTEM pealbHOTO BpPEMEHH, HCIIOJIB3YEMBIX B MHUKPOMPOIIECCOPHBIX TEXHOJOTHYECKUX
KOHTpOJUIEpax, CPeCTBAMU KOH(UTYPUPOBAHUS ONEPATMOHHBIX CUCTEM PEaIbHOTO BPEMEHH U
pa3paboTKU MPOTrpaMM, HCIIOJIHAEMBIX TAKUMHU OTIEPAMOHHBIMUA CUCTEMaMU ISl TPUOOPETEHUs
HaBBIKOB I10 pa3pabOTKe HOBOTO MPOTPAMMHOTO OOecredeHus, HEOOXO0IMMOTO ISl YIIPaBICHUS
napaMmeTpaMi TEXHOJIOTUYECKOTO TIpolecca M Ui JalbHEHIIeH pealn3alud CHUCTEMBI
aBTOMATH3UPOBAHHOTO W aBTOMATUYECKOTO YIPABICHUS

2 MecTo AUCUMIIUHBI (MOYJISI) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Jucuumninuzaa OnepanoHHbIE CUCTEMBI PEaIbHOTO BPEMEHHM BXOJUT B 4acTh Yy4eOHOTO
wiaHa (QOpMUPYEMYIO yYaCTHMKaMH 0Opa30BaTENbHBIX OTHOIIEHHMH 00pa3oBaTENIbHOMN
MIPOrpaMMBbl.

JUia  u3ydeHus  AMCLUMIIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHHUA,  BJaJeHus),
c(OpMUPOBaHHbIE B PE3yIbTaTE U3YUEHUS TUCIUILINH/ IPAKTUK:

VYyeOHast - NpakTUKa IO MOJIYYEHHIO MEPBUYHBIX MPO(PECCHOHANBHBIX YMEHUH U
HaBBIKOB, B TOM 4YHCJ€ TNEPBUYHBIX YMEHUHW W HaBBIKOB HAyYHO-HCCIIEI0BATEIHCKOM
NeSITeNIbHOCTH

Teopust aBTOMaTH4ECKOTO yIIpaBICHUS

[IporpamMMmupoBaHye ¥ OCHOBBI aITOPUTMHU3ALUN

3HaHus (YMEHHUS, BJIAJICHUS), MOITYYEHHbIE IPU M3YyYEHUH JaHHON AUCHMIUINHBI OyIyT
HE0OXO0IUMBI JUIS U3Y4EHUs AUCIUIIITUH/TPAKTHK:

ABTOMaTH3UPOBAHHBIE HH(POPMALIMOHHBIE CUCTEMbI

AnmnapatHoe U TporpaMMHOE 00eCIIedeHHE OTKPHITHIX HHTETPUPOBAHHBIX CUCTEM

ba3bl qanHbIX U cucTeMbl nucneTyepckoro ynpasiaeHus B ACY TII

WHuTerpupoBaHHble CUCTEMbI TPOESKTUPOBAHUS U YIIPABIICHUS

Komrmiekcel Texuuueckux cpeacts B CAY

[logrotoBka K  mpoueaype  3aluThl M Mpolleaypa  3alllUThl  BBITYCKHOM
KBaTU(UKAITMOHHON PabOThI

[IpousBoicTBEHHAs — IPEAUIIIOMHAS TPAKTHKA

3 Komnerenuu odyuauierocsi, opmMupyembie B pe3yJbTaTe 0CBOCHHSI

JUCUUILJIMHBI (MOIYJIsl) U IVIAHUPYEMBbIE Pe3yJIbTAThl 00y4eHU st

B pesynbrare ocBoeHus MUCHUILIMHBL (MOAYsl) «OnepalMoOHHbIE CUCTEMBI PEAIbHOTO
BpeMeHN» 00y4aIoOUIUiCcs T0JDKEH 00J1aaTh ClIeIyOMMMHI KOMIIETCHIUSAMHU:

Ko unaukaropa NHaukaTop JOCTHKEHUS KOMITETSHIIUH

[TIK-2 CriocoGeH BpIOMpaTh CIIOCOOBI U CPENICTBA KOHTPOJISI U PETYIUPOBAHMS ATl peain3aiuu
CUCTEMbI aBTOMAaTU3HPOBAHHOTO U aBTOMATHYECKOTO YIIPABIICHUS TEXHOJIOTHUECKUM MTPOIIECCOM
TEPMHUYECKON M XUMUKO-TEPMHUUECKON 00pabOTKH, a TAK)KE OCYILIECTBISTh €€ pearn3alnio

IK-2.1 Omnpenenser  cnocoObl  KOHTPOJE WM yIOpaBICHHS  [apamMeTpaMu
TEXHOJIOTMYECKOT0 Tpo1iecca

[1K-2.2 OcymecTBisgeT BbIOOP TEXHUYECKUX M MPOTPAMMHBIX CpPEACTB IS
pealu3allud  CHCTEMBl  aBTOMATU3MPOBAHHOIO M aBTOMAaTHYECKOIO
YIIpaBJICHUS

I1K-2.3 Brimonzser pa3paboTKy oOmieil cxembl CUCTeMbl aBTOMAaTU3UPOBAHHOTO U
aBTOMAaTHUYECKOTO YIPABJIECHHS TEXHOJIOTMYECKUM IPOLIECCOM U IIOArOTOBKY
TEXHUYECKON TOKYMEHTAIlUU




4. CTpyKTypa, 00bEM M copepKaHNe TUCHUIIIHHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh JUCIMIUIMHBI COcTaBlsieT 3 3a4eTHhIX eaunHuil 108 akan. wacoB, B TOM

qHce:
— KoHTakTHas paborta — 11,65 akay. gacos:
—aynuTtopHas — 11 akaj. yacos;

— BHeayauropHas — 0,65 akan. Jacos;

— caMmocTosTenpHas padota — 96,35 akan. yacos;
— B opMme npakTryeckoit moaroroBku — 0 akas. yac;

@dopma arrecTanuy - 3a4eT

AynuropHast I =
o | KoHTaKTHAA pabora E E ®dopma TeKyliero
Pasnen/ rema § (B axaz. acax) E E‘ Bun . KOHTPOIA Kox
R — s g © | camocrosTensrof  yenesaemocTH H f
O 8 & paboThI MPOMEKYTOTHON
Tlek. 7a0. | IpaxT. ER aTTeCTAIMN
3aH. | 3aH. | &
1. MHcTpyMeHTaIbHBIC CPE/ICTBA
pa3paboTKH  mporpamm s
MHUKPOIPOIIECCOPHONH  TEXHUKH
Schneider Electric
CamocrosTenbHOe
U3y4YCHHE YYeOHOM
1.1 O6mas U Hay4HO
XapaKTepUCTUKA JIUTEPATYPBHI. . [K-2.1,
ONEpalMOHHONW  CHCTEMBI 2 10 TTouck VeTHBI onpoc [K-2.2
Unity Pro JOTIOJTHUTEIBHON
MaTepHaJIoB 110
TeMe
CamocrosiTenpHOE
U3y4YCHUE YYCOHOM
1.2 ba3oBas xoHpuUrypamus 1 HayHHo 21
koHTpOsLTepoB  Modicon 0,5 10 JHTCPATYPEI. VYerHblit onpoc MK-2.1,
Touck [K-2.2
M580 .
JIOTIOJTHUTEBHOM
MaTepHaJIOB 110
TeMe
6
CamocrosTenpHOoe
U3y4YCHUE YUCOHOM
1.3 OcobeHHOCTH 1 HayHHO
moakaroueHnss Kk Modicon 0,5 10 JUTCPATYPEL. VYerHbrit onpoc MR-2.1,
Quantum 140 CPU 672 60 Honex lK-2.2
JIOTIOJTHUTEBHON
MaTepHaIoB 110
TeMe
CamocrosiTennpHOe
U3yUYCHHE YUCOHO
U HAYYHO
14 Opranu3arys 1 10 JIUTEPATYPHI. VeTHb ODoc [K-2.1,
aJIpecalliy MaMsTH TTouck p [1K-2.2
JIOIIOJIHUTEIHLHON
MaTepHaoB 110
TeMe




1.5 MOHHUTOPUHI CUI'HAJIOB
KOHTpOJLIEpa

10

CaMOoCTOsATEILHOE
U3ydeHHe yaeOHOH
U Hay4HO
JUTEPATYPBHI.
Ilouck
JIOIIOJTHUTEILHOM
MaTepHaJIoB O
TeMe

YcrHblit onpoc

IK-2.1,
IK-2.2

HUroro no paszneny

50

2. OcobeHHOCTH pa3pabOTKH

nporpamm B cpeze Unity Pro

2.1 TIporpammupoBaHUe Ha
ST, ILu LD

10,35

CamocTosTenbHOe
u3ydyeHue yueOHoi
Y Hay4HO
JIUTEPATYPBHI.
ITouck
JIOTIOJTHUTEHHOMN
MaTepHaJoB O
TeMe

YcerHeIH onpoc

IK-2.1,
IK-2.2

2.2 TIporpaMMHupOBaHuE Ha
FBD

10

CaMocTosATeIbHOS
U3y4eHHE Y4eOHOM
W Hay4HO
JTUTEPATYPBHI.
TTouck
JIOTTOJTHUTEIILHOM
MaTepHaJoB 0
TeMe

YcerHeI onpoc

IK-2.1,
IK-2.2

2.3 IporpaMMupoBaHue Ha
SFC

10

CaMoCTOsATEIBHOE
U3y4YCHHE YYeOHOM
U Hay4HO
JIUTEPATYPBHI.
TTouck
JIOTIOJTHUTETbHOM
MaTepHasoB MO
TeEMe

VYerHbiit onpoc

IK-2.1,
IK-2.2

24 O030p anropuTMoB
peryaupoBaHus B cpene
Unity Pro

16

CaMOoCTOsATEIBHOE
U3y4YCHUE YYCOHOM
U Hay4HO
JIUTEPATYPBHI.
TTouck
JIOTIOJTHUTEIIbHOM
MaTepHasIoB O
TEMeE

VYerHbiit onpoc

IK-2.1,
IK-2.2

HUroro no paznery

46,35

HUroro 3a cemectp

11

96,35

3a4€T

Hroro no nucuurinae

11

96,35

3a4€CT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

JUia  peanu3anMu  NPEAYCMOTPEHHBIX BHJIOB y4eOHOM pabOTBl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPEMOAABAHUN JUCHUILIUHBL «OnepanuoHHbIE CHCTEMBI
peaIbHOTO BPEMEHU» UCIIOJIb3YIOTCS:

Tpaauumonneie 06pa3oBaTeIbHBIE TEXHOJIOTUN — HH()OPMAIIMOHHAS JIEKIUs (BBOJHYIO
JEKIHIO, TIE AAeT NEPBOE IPEACTaBICHUE O IIPEAMETE U 3HAKOMCTBO CTYI€HTOB C HA3HAUYEHHEM U
3ajayaMM Kypca); JIEKUUU — KOHCYJIbTALlUU, M3JI0KEHHE HOBOIO MaTepuasa COIPOBOXKIAECTCS
IIOCTAaHOBKOM BOIIPOCOB U IUCKYCCHEN B IOUCKAX OTBETOB HA 3TH BOIIPOCHI.

Texnonornu npoOiaeMHOro o0ydeHHs] — IPOOJEMHBIE JIEKUUU SBISETCA PE3yJbTaTOM
YCBOEHUS MOTYYCHHOH MHPOPMALIIK TOCPEICTBOM ITOCTAHOBKH IIPOOIEMHOTO BOTIPOCA U TOUCKA
IIYTE€H €ro peleHus.

NHpopmanimoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTMH — B  XOJE
MIPOBEJICHUS] JICKIMOHHBIX 3aHATHUH MpPeaycMaTpUBACTCSl MCHOJIb30BAaHUE DIIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepHaia (JeKUUU-BU3yalu3allun), UCoyb3oBaHue VHTepHET pecypcoB
JUIS TPOMEXYTOUHBIX aTTeCTAallui ¥ MPOBEPKU OCTATOUHBIX 3HAHUIN

CamocrostenbHas paboTa CTUMYJIUPYET CTYAEHTOB K CaMOCTOATENBHOM MpopaboTKe B
IIPOLIECCE BHIIOIHEHHSI KOHTPOJIbHBIX paboT, a TAKXKe B ITPOLIECCE MOATOTOBKU K YCTHOMY OIIPOCY,
TECTUPOBAHUIO U UTOTOBO aTTECTAIIUH.

B xome mnpoBeneHHs JEKIMOHHBIX 3aHATHM NpeaycMaTpUBAaeTCsl HUCIHOJIb30BaHUE
AJIEKTPOHHOTO JEMOHCTPALIMOHHOTO MaTeprasa 1o COBPEMEHHON U3MEPUTEIbHON TEXHUKE.

6 YueOHO-MeTOAMYECKOE 00ecTeYeHrne CAaMOCTOATEIbLHONH PadoThl 00yYaoIuXCcst
[Ipencrasneno B npunoxenuu 1.

7 OueHo4YHbIe CPeCTBA 115l IPOBeeHHs TPOMEKYTOYHOI aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueboHO-MeTOAMUYeCKOe U MHPOPMAIMOHHOE o0ecneyeHrue TUCIIHIIINHBI (MOLYJIs1)

a) OcHoBHas JiUTEpaTypa:

1. Ps6uukoB, M.FO. OCHOBBI MporpaMMUPOBAHUS TIPOMBIIIICHHBIX MUKPOTIPOIIECCOPHBIX
KOHTpoJutepoB: yueb. mocobue / M.IO.Ps6unkos, E.C. PsbunkoBa. ; MarHUTOrOPCKHiA TOC.
texuuueckuid yH-T uM. .. HocoBa. — Marautoropck: M31-B0 MarHuToropck. roc. TeXH. yH-Ta,
2018. — 125 c. — TekcT: HEenmoCpeICTBEHHBIH.

2. becmanos, /. A. OnepanMoHHBIE CHCTEMBl PEAIBHOTO BPEMEHH U TEXHOJOTHUHU
pa3paboTKK KpoccIutaT(hOpMEHHOTO IIporpaMMHoro obecreucHus. Yacts 1 : yuebnoe mocoodue /
H. A. becnamoB, C. M. I'ymanckmii, H. M. KopoGeitnukoBa ; HOxHbIl (henepanbHbIN
yHUBepcuTeT. - PoctoB-Ha-Jlony ; Taranpor : WsmarensctBo HOkHOTO denepaabHOTO
yausepcuteta, 2019. - 139 c. - ISBN 978-5-9275-3367-1. - Tekcr : snektponHbiid. - URL:
https://znanium.com/catalog/product/1088203 (mara o6pamenus: 20.09.2020). — Pexum
JOCTYTIA: TIO TOATHCKE.

0) lonoiHUTeIbHAS JIMTEPaTypa:

1. Onepannonnbie cucrembl. OcHoBel UNIX : yuebHoe noco6ue / A. b. BaBpentok, O. K.
Kypeimiea, C. B. Kyrenos, B. B. Makapos. — Mocksa : UTHOPA-M, 2020. — 160 c. + [om.
MaTepuanbl [DnIeKTpoHHbIH pecypc]. — (Beiciiee oOpasoBanue: bakamaBpuar). - ISBN
978-5-16-010893-3. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1044511 (mara obpamenus: 20.09.2020). — Pexum
J0CTYyHa: MO MOAIHUCKE.

2. PaGuukoB, M. IO. IIporpamMMmupoBaHuE CHCTEMBI AMCIETUEPCKOTO YHpPaBICHHUS
ydeOHoe nmocodue / M. FO. Ps6unkos, E. C. Psounkosa ; MI'TVY. - Marautoropck : MI'TV, 2016.
- 1 anekrpoH. ont. auck (CD-ROM). - 3aru. ¢ tutya. skpana. - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132
625/2734.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBeeHus noctynHsl Tarke Ha CD-ROM.. — MakpooOBeKT.

B) MeToanyecKkue yKazaHus:

1. Auapees, C. M. AninapatHble CpeICTBa U IPOrPpaMMHOE 00eCTIeYeHUE TPOMBIIIITICHHBIX
kouTposutepoB SIMATIC S7 : yuebnoe nocobue / C. M. Auapees, M. 0. Psa6uukos, E. C.
Ps6unkora ; MI'TY. - Marautoropcek : [MI'TV], 2017. - 231 c. : un., cxemsl, Tabi., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514
278/3447 pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-0940-3. - MImeeTcs nmeyaTHBIN aHAJIOT.

2. Aupapees, C. M. IIporpaMmupoBaHre MHKpPOTIPOLIECCOPHBIX KOoHTpouiepoB SIMATIK
S7 300/400. JTabopaTopHbIii mpakTHKYM : yaebHoe nocobue / C. M. Auapees, M. 1O. Ps6unkos, T.
I'. CyxoHnocoBa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1 sanektpon. ont. quck (CD-ROM). -
3ari. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664. pdf&show—dcatalogues/l/113l
351/2664.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekt. - Tekcr
ANIEKTPOHHBIN. - CBeleHus TocTynHbI Takxke Ha CD-ROM.

r) lIlporpammHoe odecnneuenue u UurepHer-pecypcebl:

IIporpammHoe oGecnieueHue

Haumenosanue o
10 Ne noroBopa Cpok AeCTBHS JIUIIEH3UU

MS Windows XP
Professional(mms  [A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Gffice 2003 |y 135 1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOJTHO 0ecCpovHO
FAR Manager cBOOOTHO 0EeCCPOUHO

IIpodeccuonanbHblie 6a3bl JAHHBIX U HH(OPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
Hassanue kypca CcrlIKa

DOnekTpoHHas 0a3a NEPUOJUYECKUX H3IaHUM
East View Information Services, OO0 «MBUC»
HanmonanpHas
undopmanronHo-ananuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuili MHAEKC Hay4HOro IMTHUPOBAHUS
ITouckoBas cucrema Akanemus Google (Google
Scholar)
Nndopmanmonnas cucrema - EauHoe okHO
J0cTyma K "HGOPMAaIMOHHBIM pecypcam
@denepanbHOE TOCYIApPCTBEHHOE OIOKETHOE
yUpexKICHHUE «DenepanbHbII urcruryt|URL: http://www1.fips.ru/
MIPOMBIIIITIEHHONW COOCTBEHHOCTH
Poccuiickass T'ocynapcTBeHHas OuOimoTexa.
Karasioru
DneKTpoHHbIe pecypchl OubnuoTexku MI'TY um.
[.1. HocoBa

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp




®denepanbHbIN 00pa3oBaTebHBII OpTaI
OxoHomuka. Counonorusi. MeHEPKMEHT
VYHuBepcurerckas uH(bOpMaIMOHHAS cucrema
POCCHUA
MexnyHapoaHast HayKoMeTpudeckas pedepaTuBHas U
HOJIHOTEKCTOBass 0a3a JaHHBIX HaydHblx wu3gaduii|http://webofscience.com
«Web of sciencey
MexnyHapoaHas pedepaTuBHAs W IIOJTHOTEKCTOBAs
crpaBoyHas 0a3a JTaHHBIX HAYYHBIX U3JIAaHUH «SCOPUSH
MexnayHnapoaHasi 0a3a MOJHOTEKCTOBBIX >KYPHAJIOB
Springer Journals
MexayHapoaHasi KOJUIEKIIUS HAYYHBIX IIPOTOKOJIOB TIO
pasaHYHBIM OTpacasM 3HaHui Springer Protocols
MexnyHapoaHas ©0a3a HaydyHBIX MaTe€pUaOB B
oOmacT  (pu3MUEeCKUX HAYK W HWHKHUHUPHHTA
MexayHnapoaHasi 6a3a CpaBOYHBIX U3/IaHUN TIO BCEM
oTpaciisM 3HaHui SpringerReference
MexnyHapoaHas pedepaTuBHas 0Oa3a JaHHBIX [0
YUCTOM M puKIagHoi MareMarrke ZOMATH
MexnyHapoaHas pedepaTuBHass M IOJTHOTEKCTOBAs
cripaBoyYHas 0a3a JJaHHBIX HayJHbIX U3daHui «Springer|https://www.nature.com/siteindex
Naturey
ApxuB  HaydHbIX KypHaoB  «HanumoHnanbHbIN
3IEKTPOHHO-UH(OPMaIMOHHEIH  KoHmopuuym» (HIT|https://archive.neicon.ru/xmlui/
HOMKOH)
9 MaTepuajibHO-TEXHHYECKOE o0ecnedyeHne TUCIUIIHHBI (MOILYJIA)

~ [http://ecsocman.hse.ru/

https://uisrussia.msu.ru

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

MartepuanbHO-TeXHUYECKOE 0OecTieyeHre TUCITUIUTNHBI BKJIIOYaAeT:

1. YyebHble aynuTopuu AJisi IPOBEACHUS 3aHITHI JIEKIIMOHHOTO THIIA

MynbTUMeIUHHBIE CPEACTBA XpaHEHU S, Iepeiaull U IPeACTaBIeHNUs HH(OpMaUU

2. [ToMerenus y1st CAaMOCTOSITENIHHOM PabOTHI 00yUYaIOIUXCS

[MTepconanbHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixoom B HTepHET 1 ¢ 10CTYIIOM
B AJIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTEIbHYIO Cpely YHUBEpPCUTETA

3. YuebHble ayAUTOPHH I TPYIIOBBIX U WHAUBUIYaIbHBIX KOHCYIbTALUN, TEKYIIETO
KOHTPOJISL U IPOMEXKYTOUHBIX KOHCYJIbTallUN

Jocka, MylIbTUMEAUNHBINA TPOEKTOP, IKPaH

4. TlomemeHnue Uil XpaHEHUS W TNPO(UIAKTHYECKOTO OOCTYKHUBaHHS Y4eOHOTO
000opynoBaHUs

Crennaxu 1wis XpaHeHUs1 VIeOHO-METOINYECKU TOKVMEHTAIINH



[Tpunoxxenue 1
Y4eOHO-MeTOoAUYECKOE 0O0ecTeYeHHe CAMOCTOATeIbHOMH padoThl 00yYaromuxcs

[lo mucummumae «OnepanMoHHBIE CHUCTEMBI PEAIBHOTO BPEMEHU» MPEIyCMOTpPEHA
BHEAyIUTOPHAsl CaMOCTOsTENbHAs paboTa 00y4aromuXcsl.

IIpumepbl BApMAHTOB 32JaHUI HA CAMOCTOATEJILHYIO padoTy
Camocmoamenvhan paboma «Paspadbomxa cucmemvl ynpagnenusn cia0060i menexHcKoy

Pazpaboraiite mnporpamMmy ympaBlieHHs] W CKOH(QUTYpUPYHTE CTaHIUU I CHCTEMBI
yIIpaBJIeHUs CIII00BO TeNeX)KOH Ha si3bIkax mporpammuposanus LD, ST, FBD, SFC:

ITocT oneparopa

00

Brnepen Hazan

Cusi6n1

Ponpranr | | i i Cxaan

KB |@ @ cB CH @ @| KH

Puc. 1. Cxema od6vekma ynpaenenus

[Iporpamma ympaBneHus: CisI00BOM TENEKKOW NMpenrycMaTpuBaeT €€ MepeMelieHHe MEKITY
IBYMsI IyHKTaMU C MPUMEHEHHEM 4YeThIpeX NaT4yukoB. CHUCOK MapaMeTpoB MOJENU MPHUBEACH
Ha puc. 2.



Mame A T.. = Ad... Ya..  Comment -
O LAMP_MN EBOOL =01.7.4 Narana Hazag,
O LAaMP_W EBOOL Z01.7.3 Natana enepeg
2 COM_M EBOOL Z01.7.2 K.orMaHoa Hasan
& COM_V EEOOL Z31.7.1 KomaHna enepen,
& MOTOR_SPEED REAL ZMwA 01 CrOpOCTE ABWHEHHA TEASMH
& MOTOR_SIDE REAL MW 00 | HanpaeneHWe W cKOpocTE MOTopa
O COMT_TYP_4 BOOL EMWE YnpaeneHwe Ha SFC
S COMT_TYP_3 BOOL ZMwED Ynpaenerwe Ha FED
S COMT_TYP_2 BOOL ZMWEF YnpaeneHue Ha L
& COWNT_TYP_1 BOOL ZhWwhE Ynpasnenme Ha LD
& MOTOR_M BOOL hwh 5 Morop Hasan,
O MOTOR_W BOOL ZMWE 4 Marop enepea
O SV BOOL A L] Cron enepeq
O KV BOOL EMwh 2 K.oHueEDi Enepen
& SN BOOL Wi Cron Hazag
& KN BOOL EbwE.0 KoHueeoi Hazan
& TELEGA_FOS REAL Zhwi1 0.0 | Tekywee NoNoKEHHE TENEMH
O DAT_KN EBOOL ZNEE JaTuE KoHUEE0N Ha3a0,
O DAT_KW EBOOL MBS JaTuk KoHUEE0IR BREpea,
& DAT_SN EBOOL Z.E4 Jarume, CTon Hazan,
O DAT_SVW EBOOL Z.E.2 Jaruuk, Cron enepen
& BUTTOM_N EEOOL x1.E2 KHonka Hazan,
& BUTTOM_Y EEOOL Z11.6.1 KHonk.a Bnepeq,

Puc. 2. Cnucok napamempos mooenu menezu

JIJIss MOJeNMpoBaHMs JIOTHKH pa0OThl OOBEKTa YIPABJICHHS WCIOJIB3yeM IMpOTpamMMy Ha
s3eike ST (puc. 4). [Iporpamma mMozaenupyeT u3mMeHnenue koopauHatel Tenern TELEGA POS B
npenenax [0;100] mpu Brmouennn komany aswkenus srepen (COM_V) u nazag (COM_N).
[Tpu OTKIIFOYEHUHN KOMAaH[ ABWKEHHSI MOACTHPYETCS MMOCTEIIEHHOE 3aMe/IlIeHne IBWKeHus. [Ipu
onpeneneHubIX 3HaUeHUsIX TELEGA POS monenupyercs BkimrodeHue aaraukoB (SV, SN — cton
Brepen, cton Hazam, KV, KN — koHIieBoi Briepe, KOHIIEBOW Ha3am).

JInst BU3yaM3alii COCTOSIHHSI MOJICTTH TEJIETH MCIOJIb3yeM BCTpoeHHbIe B cpeay Unity Pro
cpencTBa Bu3yainzanuu. Ha Bu3yanusanum npu BKIOUYEHUH oToOpaxkarorcs matanku (SV, SN,
KV, KN), craryc MOoTOpa W JIaMITbl MyJIbTa, KOTOPBIC JOJDKHBI BKIIOUATHCSI B MOMCHT Hadalia
JIBYDKEHUS TEJIETH M OTKIIIOYATHCS TIOCIE JOCTIKEHHS COOTBETCTBYIOMIETO KOHIIEBOTO.

|
T Structural view Telega_model

3 Project
#-[Z] Configuration
-[1) Derived Data Types - "
@ P
# Derived FB Types ' TUT] ]
ATUITKIL
#-[] Variables & FB instances
(0] Communication .
=5y Program
=y Tasks
e £y MasT
=y Sections .
) Telega o osms
Centrol LD ’—‘
[
3 fg Control_SFC
- [0] 3R Sections L d
w0 FAST '
o[ Everts
-[Z] Animation Tables H}‘JIBI
{3 Operator Screens
] Telega_model
[§, Documentation
Motop Hazag Mortop Bniepex
Animation | primation Type | Diawing
Animated Dbject
Variable: KN v

Tupe: EOOL

Comment: Komuesoit nasag,

Puc. 3. Busyanuzaius mojienu teineru



Projeck Browser

?a Structural view

a Project

7]

Configuration
E] Derived Data Types
Derived FB Types
¥ariables & FB instances
Communication

Control_IL
Control_FED
Conkrol _SFC

[, SR Sections

31 FasT

(2] Animation Tables
[Z] Operator Screens
[j&, Documentation

MOTOR V=
MOTOR, N :=

= Telega_model_work : [MAST]

(*IOOCTAHOEKA BHEWHMX KOMAHI E MOGEIERY)

COM_ v
COM_H;

(*IocTeNeHHOE SAMeNIEHME MOTOpa®)

if (MOTOR_V
MOTOR_SIDE

end if;

=E|)

(*MoTop BIEpen®)

if MOTOR_V

MOTCR_2IDE

end if;

= 1 then

(*MoTop Hasam*)
if MOTOR_N=1 then

MOTCR_2IDE

end if;

and (MOTOR_N =
:= MOTOR,_SIDE * 0.397;

0) then

= MOTOR 3IPEED;

= -MOTOR_3JFEED;

(*MSMEHEHME TIONMEEHMA TEISDIH®)

:= TELEGA_ P03 + MOTOR_SIDE;
(*OrpaHMYEHME [OJOEKEHMA TelerK®)

it TELE=A_FO3 > 100.0 then

TELEGA FPO3

TELE=A POS

end if;

= 100.0;

if TELEGA POZ = 0.0 then

TELEZA_FO3

end if;

= 0.0;

(*y¥oTaHOBEA CTON JATUHKOBY)
(*oTon Boepen*)

if (TELEGA PO& >= 70.0)

3V
elae

av
end if;

:= TRUE;

:= FALEE;

(*oTomn Hazsag®)

if (TELEGA POS == 25.0)

=30)
else

3N
end if;
(*HOHILEE O]

if (TELEGA PO = 95.0)

Kv
else

Kv
end if;
(*ronuesoi

if (TELEGA PO3 »= 0.0)

EN
elae

KN
end if;

:= TRUE;
:= FALSE;
BIIEpEI* ]
:= TRUE;
:= FALEE;
Hasamg*)

:= TRUE;

:= FALEE;

and (TELEGA PO < 75.0) then

and (TELEGA PO < 20.0) then

and (TELEGA PO3 <= 100.0) then

and (TELEGA POS < 5.0} then

Puc. 4. IIporpamma MoieTupOBaHUS TEIETH




[Tpunoxxenue 2

OIIeHO'lHBIe cpeacrea AJisi IpoBEACHUSA HpOMe)KyTO‘lHOﬁ aTrecranuu

mo JTMCHUIIJIMHE «Onepaunonnme CHUCTEMBI PC€AJILHOI'O BPEMECHU»

a) HJIaHI/IpyeMbIe Pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEeACTBA NJIA IPOBECACHUSA
l'[pOMe)KyTO‘lHOﬁ aTrrecranmmn.

CrpyKTypHBII
JIEMEHT
KOMITETEHIINH

[Inanupyemsle
pe3ynbTaThl 00ydeHUs

OneHouHbIE CpeICTBA

[IK-2: Cnocoben BpIOMpATh COCOOBI M CPEACTBA KOHTPOJIS U PETYIUPOBAHUS Ul pealin3alyu

CUCTCMbI aBTOMATU3UPOBAHHOT'O U aBTOMATUYCCKOTO YIIPABJICHUSA TEXHOJIOTHIYCCKHUM ITPOLIECCOM

TEPMHUUECKON U XUMUKO-TEPMUYECKON 00pabOTKH, a TAK)KE OCYIIECTBIIATh €€ peaan3aluio

IK-2.1 Ompenenser crocoObl 1. Kakos MOPSATIOK KOH(PUTYpUPOBAHUS
KOHTPOJISL " ammapaTHbBIX CpeacTB KoHTpoJutepoB Modicon B
yTIpaBJIeHus cpeae Unity Pro?

2. KakoBbl 0COOCHHOCTH OpraHHM3aIfK JOCTyIa K
rapameTpamMmu
BXOJTHBIM/BBIXOJTHBIM CUTHAJIaM KOHTPOJUICPOB
TEXHOJIOTUIECKOTO Snider Electric?
nponecca 3. Kakme  cpeactBa  NIPEAyCMOTPEHBI IS
MOHHTOPHHTA CHTHAJIOB KOHTPOJUIEpa B Cpele
Unity Pro?
4. Kakue OCHOBHBIC pa3leiibl BXOJSIT B COCTaB
OMOMMOTEKH QJITOPUTMOB PETYJIMPOBAHHUS B
cpexe Unity Pro?
5. Kakue Tumbl uHTEpEHCOB HCIONB3YIOTCS TPU
IPOTPaMMUPOBAHUHU MIPOMBITILICHHBIX
KOHTPOJIIIEPOB?
6. Kakue TumBI MporpaMmMaTropoB HUCIOJB3YHOTCS
npu nporpammupoBanuu PLC?
7. Tloscuure crpykrypy cucremsr Unity Pro.
8. Kakme anropuT™mbl yIpaBiCHUS BXOIAT B
cocras oubmmotrek Unity Pro?

[1K-2.2 OcymiectBiser BBIOOP 1. Usnoxure  OPUHLMIBI  CTPYKTYPHUPOBAHUS
TEeXHIUECKUX " nporpaMMmel B KoHTpojepax Modicon. Ha
NPOTPAMMHBIX CPEJICTB mpUMEpe  M3NIOKHMTE  TNOPSAOK  CO3MaHMA
s peAM3AIHH MOJIb30BaTENbCKON (DYHKITHH.

2. BrimonHuTe HACTPOMKY MOJIYEH BBOJIa-BHIBOIA
CHCTEMBI PLC Modicon B cpeze Unity Pro.
4BTOMAaTH3NPOBAHHOI'O 3. Tloscuure TOPSIIOK IeACTBUN npu
U aBTOMaTHYECKOIro KoHurypupoBanuu crauimii Modicon M580,
yTIpaBJICHUS Modicon Quantum.

4. Jlns pemieHHs KAaKMX 3aqad  yIPaBICHHS

1enecooopasno npuMeHsTh s3biku Graph, SFC,
CFC?




CrpyKTypHBIi
JJIEMEHT
KOMITIETEHIUHI

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeCTBA

1.

10.
11.

12.

13.

14.

15.

Kakue SI3BIKA MIPOrpaMMHUPOBAHUS
nojiepuBaet cpeaa Unity Pro?

[lepeunciure 0CHOBHBIE MHCTPYKIMHU si3bIKa |L
U TpHUBEIUTE  TOpUMEP  TPOTPaMMBI €
UCTIOJIB30BaHMEM KaTYIIEK C MaMsThIO.
[lepeuncnure neiictBus s3pika SFC B cpene
Unity Pro.

Kakumu KOMaHJaMH pean3yroTCA
apudmernyeckue GyHKum?
Kaxkue dbopmaTsl BBITIOJTHEHUSI

apudMeTUYECKON OIepaluu IOACPKUBAIOTCS
SI3BIKAMHU TTPOTPAMMHUPOBAHUS?

Kaxkue ObIBaroT BUABI CYETUUKOB?

[losichuTe mnpPUOPUTET KOMAaHJ YCTAaHOBKH,
cyeta u cOpoca cueTynka

[epeuncnure Tl TaiiMepoB B cpeme Unity
Pro.

[Ipoussenure YTEHUE JTUATHO CTUYECKHUX
co00IIeHNH Tpolieccopa KOHTpOJIepa.
3anumuTe OCHOBHBIE OIEpalliud  PeJICHHOMN
JIOTUKH,  KOTOpbIE  HCIOJB3YIOTCS  MpH
MPOEKTUPOBAHUU PENICHHBIX CXEM.

[IpuBenuTe mnpuMep MNPOrpaMMbl Ha A3bIKAX
LAD wu STL peanusyomuidi OCHOBHBIC
ornepanuy peeiHON JIOTUKH.

3aganus:

[Ipoussenure KOHDUTYpUpPOBAaHWE CTAHIMU C
ylajgeHHON mnepudepueld 1o 3aJaHHOMY COACPIKAHUIO
000pyIOBaHHUS:

Bus: 2 Connections configured: 1




CrpyKrypHbiit [Inanupyemsle

JJIEMEHT OneHouHbIE CpeCTBA
pe3yNbTaThl 00YICHUS
KOMIICTCHIIUHU

2. Bromonaute xoHpurypupoBanue croiiku PLC
Quantum mo 3a1aHHO# CTPYKTYpe:

Project Brawser a

'Bg strucsural vew

', Propect ~
=4, Configuration
= 88, 1:lecal Bus
H---- 5, L:Local Quantum Orop
-, 1: 140 %3 005 00

3. Jlnst 3amanHOW ammapartHoi KoH$urypamuun PLC
Quantum opraHM3yiiTe MOHMTOPUHI  JUCKPETHBIX
BBIXOJIOB.




6) HOpﬂ)IOK NMPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTalui, II0Ka3aTe/Im 1 KPUTEPUH
OICHUBaAHUA:

HpOMe)KYTO‘-IHaSI arrecranguAa 10 AUCHHUIIIINHC <<OH€paL[I/IOHHLIe CUCTCMbI PCAJILHOI'O
BpPCMCHH» BKIIIOYACT TCOPCTUUYCCKHUEC BOIIPOCHI, IMO3BOJAIOMIUC OLUCHUTL YPOBCHbL YCBOCHMHA
O6yT-IaIOIIII/IMI/IC$[ 3HaHI/If/'I, N IMPAKTUUYCCKUC 3aJaHUA, BBIABJIAIONIMEC CTCIICHD C(I)OpMHpOBaHHOCTI/I
YMEHHUH U BIIAICHUH, TPOBOAUTCS B (hopMme 3aueTa.

[Toka3arenu U KpUTEpPUM OLICHUBAHMS 3a4eTa:

— JUISl TIOJIyYEHHSI OLEHKU «3aYTeH0» O00Yy4aroluiicss AEMOHCTPUPYET MOPOTrOBbIN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIETEHIUI: B X0JIe KOHTPOJIBHBIX MEPOTIPHUATHI JIOMYCKAIOTCS ONIMOKH,
MPOSIBJIIETCS. OTCYTCTBUE OT/AEIbHBIX 3HAHUM, YMEHHI, HaBbIKOB, O0Y4arOMIMICS HCIBITHIBAET
3HAQYUTEJIbHBIC 3aTPYAHECHMS IIPU ONEPUPOBAHUM 3HAHUSAMH M YMEHUSMHU IIPU UX IIEPEHOCE Ha
HOBBIE CUTYallHH.

— Ha OIICHKY «He 3a4YTeH0» OOydJarouuics JIeMOHCTpUpyeT 3HaHus He Oomee 20%
TEOPETUYECKOTO0 MaTepuayia, JOMyCKaeT CYNICCTBEHHBIC OIMMOKA, HE MOXET I[0Ka3aTh
HWHTCJUICKTYAJIBHBIC HABBIKW PCIICHHA IMPOCTBIX 3aJad, HE MOXKCT IIOKa3aTb 3HAHWA HAa YPOBHC
BOCIIPOU3BEACHUA U 00BsACHEHUS I/IH(bOpMaHI/II/I, HE MOXECT ITOKa3aTb MHTCJJICKTYaJIbHBIC HABbIKA
peLIeHNs IPOCTHIX 3a4ay.



