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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM ToJly Ha 3aceaHud Kaeapsl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokomor 20 1. Ne

3aB. kadenpoii C.M.KHIIpCCB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
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 2025 - 2026
y4eOHOM rojy Ha 3aceaHuu Kadeapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIPABICHUS

[Iporoxom oT 20 1. Ne

3aB. kadenpoit C.M.KHzlpeeB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM ro/Iy Ha 3aceaHnu Kadeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIPABICHUS

IIporokom oT 20 1. Ne

3aB. kadenpoit C.M.KHzlpeeB




1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

O3HAKOMJICHHE OOy4aromuxcs ¢ 0COOEHHOCTSAMHU (YHKIMOHMPOBAHUS ONEpPAlMOHHBIX
CHCTEM peajbHOrO BpPEMEHH, HCIIOJIB3YEMBIX B MHUKPOMPOIIECCOPHBIX TEXHOJOTHUYECKUX
KOHTpOJUIEpax, CpeACTBaMU KOH(UTYpUPOBAHUS ONEPAITMOHHBIX CHCTEM PEaIbHOTO BPEMEHH U
pa3paboTKU MPOTrpaMM, HCIIOJIHAEMBIX TAKUMHU OTIEPAMOHHBIMUA CUCTEMaMU ISl TPUOOPETEHUS
HaBBIKOB I10 pa3pabOTKe HOBOTO MPOTPAMMHOTO OOecriedeHus, HEOOXO0IMMOTO IS YIIPaBICHUS
napaMeTpaMi TEXHOJIOTHYECKOTO TMpolecca © s JaJbHEHIIeH pearu3aluil CUCTEMBI
aBTOMATH3UPOBAHHOTO U ABTOMAaTHYECKOTO yIPABICHHS

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

Jucuumninuzaa OnepanoHHbIE CUCTEMBI PEaIbHOTO BPEMEHHM BXOJUT B 4acTh Yy4eOHOTO
wiaHa (QOpMHUPYEMYIO y4YaCTHMKaMH 0Opa30BaTEeNbHBIX OTHOIIEHHWH 00pa30BaTENIbHOMN
MIPOrpaMMBbl.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMbI  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

VYyeOHast - NpakTUKa IO MOJIYYEHHIO MEPBUYHBIX MPO(PECCHOHANBHBIX YMEHUH U
HaBBIKOB, B TOM 4YHCJ€ TIEPBUYHBIX YMEHUHW U HaBBIKOB HAyYHO-HCCIIEI0BATEIbCKOU
NeSITeNIbHOCTH

Teopust aBTOMaTHUECKOTO YIIPaBIECHUS

[IporpamMmmupoBaHyie 1 OCHOBBI aITOPUTMHU3ALINN

3HaHus (YMEHUs, BJIAJICHUs ), TIOJTYYECHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

ABTOMaTH3UPOBAaHHBIE THPOPMAITUOHHBIE CUCTEMBI

AnmnapaTHoe U IporpaMMHOe 00ecTiedeHre OTKPBITHIX HHTETPUPOBAHHBIX CUCTEM

ba3bl TaHHBIX U cUCTeMBI quctieTdepckoro ynpasieHus B ACY TII

WHuTerpupoBaHHble CUCTEMBI IPOSKTUPOBAHUS U YIIPABIICHUS

Komrmekcel Texanueckux cpeacts B CAY

[logrotoBka Kk  mpoueaype 3allUTbl W Tpolleaypa  3allUThl  BBITYCKHOM
KBATM(UKAIIMOHHON pabOThI

[IpousBoicTBEHHAs — IPEATUIIOMHAs TPAKTUKA

3 KomnereHuuu odyuyamwierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHus: TUCHUILIMHBL (MOAYsl) «OnepalMoOHHbIE CUCTEMBI PEAIbHOTO
BpeMEHI» 00yJarouiics J0HKeH 001agaTh CIeIyOIUMHA KOMIETCHIIUAMU:

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

ITIK-2 CnocoGeH BpIOMpATh CIIOCOOBI U CPEACTBA KOHTPOJISI U PETYAUPOBAHUS ISl peallu3aliu
CUCTEMbI aBTOMAaTU3HPOBAHHOTO 1 aBTOMATHYECKOTO YIIPABIICHUS TEXHOJIOTHUECKUM IPOIIECCOM
TEPMHUYECKON 1 XUMUKO-TEPMUUYECKOI1 00pabOTKH, a TAaKkKe OCYIIECTBIATh €€ peaTn3aluio

IK-2.1 Omnpenenser  cnocoObl  KOHTPOJE M yIOpaBieHHs  MapaMmeTpamMu
TEXHOJIOTMYECKOr0 Mpo1iecca

[1K-2.2 OcymecTBisgeT BBIOOP TEXHUYECKUX H TPOTPAMMHBIX CPEICTB JUIA
pealu3allud  CHCTEMBl  aBTOMATU3MPOBAHHOIO U aBTOMAaTHYECKOIO
YIIpaBJICHUS

I1K-2.3 Brimonzser pa3paboTKy oOmIeil cXeMbl CUCTEMBbl aBTOMAaTU3UPOBAHHOTO U
aBTOMAaTHUYECKOTO YIPABJICHHS TEXHOJIOTMYECKUM IPOLIECCOM U IIOATOTOBKY
TEXHUYECKON JOKYMEHTAIUU




4. CTpyKTypa, 00b€éM U coep:KaHHue T CHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaa. dacoB, B TOM

qHce:
— KOHTakTHas pabora — 11,65 akas. gacos:
—ayautopHas — 11 akaj. 4acos;

— BHeayautopHas — 0,65 akas. gacos;

— camocTosTenbHas padbota — 96,35 aka. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

dopma aTTecTaluy - 3a4eT

MaTepHaJIOB 110
TeMe

AynuropHast I =
o | KoHTAKTHasZ pabora E E dopma TeKyILEero
& s I Bu KOHTpOJIS
Pasnen/ Tema 3 (B axaz. yacax) = A . e Kon
g 5 © | camocrosTenbHON | ycrieBaeMOCTH U
JIACIUTUTAHBI 5 - . | xommerenpn
o & paboThI MPOMEKYTOTHON
© 6. |mpakr. | € 8
Jlek. | @°- | MPAKT. | =g aTTecTalun
3aH. | 3aH. | &
1. MHcTpyMeHTaIbHBIC CPE/ICTBA
pa3paboOTKM  TporpamMm  JUIs
MHUKPOIPOIIECCOPHONH  TEXHUKH
Schneider Electric
CamocrosTensHOe
U3y4YCHHE YYeOHOM
1.1 O6mas U Hay4HO
XapaKTEePUCTHKA JINTEPATYPHI. . I1K-2.1,
PaKTep o 2 10 patyp YcTHBII orpoc
ONEpalMOHHONW  CHCTEMBI TTouck [K-2.2
Unity Pro JOTIOJTHUTEIBHON
MaTepuasoB 1o
TeMe
CamocrosiTensHOe
U3y4YCHUE YYCOHOM
Y Hay4HO
1.2 bazoBas koHpUTryparums yi
. JIUTEPATYPBHI. . [K-2.1,
KkoHTpOsLTepoB  Modicon 0,5 10 VYerHblit onpoc
TTouck [K-2.2
M580 .
JIOTIOJTHUTENBHOM
MaTepuajoB 1o
TeMe
6
CamocTosiTensHoe
U3y4YCHUE YUCOHOM
Y Hay4HO
1.3 OcobeHHoCTH i
. JIUTEPATYPHI. . [K-2.1,
moakaroueHnss Kk Modicon 0,5 10 Tonck YcTHBII orpoc IK-2.2
Quantum 140 CPU 672 60 N '
JIOTIOJTHUTENBHOM
MaTepuasoB 1o
TeMe
CamocTosiTensHoe
U3yUYCHHE YUCOHO
¥ HAy9HO
1.4 Opraauzanus JINTEPATYPHI. N I1K-2.1,
P H 1 10 paryp YcTHBII orpoc
aJIpecariiy TaMsITH TTouck [1K-2.2
JIOIIOJIHUTEIHLHON




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

Wroro no pazneny

50

2. OcobeHHOCTH pa3pabOTKH

nporpamm B cpene Unity Pro

2.1 IporpamMMupoBaHHe Ha
ST, ILu LD

10,35

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

YceTHBIH orpoc

IK-2.1,
IK-2.2

2.2 TlporpaMMHpOBaHHE Ha
FBD

10

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

YceTHBIH onpoc

IK-2.1,
IK-2.2

2.3 IporpammupoBaHue Ha
SFC

10

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

VYerHblit onpoc

IK-2.1,
IK-2.2

24 0O030p anroputTMoB
peryaupoBaHus B cpene
Unity Pro

16

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

VYerHbll onpoc

IK-2.1,
IK-2.2

HUroro no pazneny

46,35

HUroro 3a cemectp

11

96,35

3a4€T

Hrtoro o aucuuminze

11

96,35

3a4€CT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzanuu  NPEAyCMOTPEHHBIX BUJIOB  y4eOHOM paboOThl B KauecTBE
00pa30oBaTeNbHBIX TEXHOJIOTUH B TMPENOAABAHUN JTUCHMIUIMHBI «OnepanuoHHbIE CHCTEMBI
pEaIbHOTO BPEMEHN» UCTIOJIB3YIOTCS:

TpaauumonHeie 06pa3oBaTeNbHBIE TEXHOJIOTUN — UH()OPMAIIMOHHAS JIEKUIHUS (BBOAHYIO
JIEKLUIO, I/I€ JaeT MePBOE NPEACTABICHUE O IIPEIMETE U 3HAKOMCTBO CTYJEHTOB C Ha3HAYEHHUEM
U 337jayaMu Kypca); JEKIUU — KOHCYJIbTAllU1, U3JI0KEHHE HOBOTO MaTepHaja COIPOBOXKIACTCS
IIOCTAaHOBKOM BOIIPOCOB U IUCKYCCHEN B IOMCKAaX OTBETOB Ha 3T BOIPOCHI.

Texnonoruu npoOiaeMHOro o0ydeHHs] — MPOOJIEMHBIE JIEKUUU SBISETCA PE3yJIbTaTOM
YCBOGHUS TIOJMY4eHHOW HH(OPMAIMK TOCPEACTBOM IIOCTAHOBKU MPOOJIEMHOTO BOMpoOca M
IIOMCKA IIyTel €r0 peleHUs.

NHudopmanmoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTMHM — B  XOJ€
MIPOBEJICHUS] JICKIMOHHBIX 3aHATHUH MpPeaycMaTpUBACTCSl MCHOJIb30BAaHUE DIIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepHaia (JeKUUU-BU3yalu3allun), UCoyb3oBaHue VHTepHET pecypcoB
JUIS IPOMEXXYTOUYHBIX aTTECTALIMNA ¥ TPOBEPKU OCTATOUHBIX 3HAHUM

CamocrosarenbHas padoTa CTUMYIUPYET CTYJIEHTOB K CAMOCTOSITEIbHOM MpOpaboTKe B
MIPOLIECCEe BBIMOJIHEHUSI KOHTPOJBHBIX paboOT, a TaKkKe B Ipolecce MOATOTOBKU K YCTHOMY
OTIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTAIIUH.

B xome mnpoBedeHMs JIEKIMOHHBIX 3aHATHM NpeaycMaTpUBAaeTCsl HCIOJIb30BaHUE
AIIEKTPOHHOTO AEMOHCTPALlMOHHOTO MaTepHualia o COBPEMEHHON N3MEPUTENBHON TEXHHUKE.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00y4YaOIIUXCS
[IpencrasneHo B mpuiioxeHnu 1.

7 OueHOYHBbIE CPeACTBA 1/ MPOBeAeHU POMEKYTOUYHOM aTTeCTAMI
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecnieyeHHe AU CIUTIMHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Psi6unkos, M.1O. OCHOBBI MIPOrpaMMHUPOBAHUS MPOMBIIIIEHHBIX
MHUKPOIPOIIECCOPHBIX KOHTPOJUIEPOB: y4eb. mocodue / M.IO.Ps6uukos, E.C. Ps6umkosa. ;
Maruautoropckuii roc. TexHuyeckuil yH-T uMm. [.MI. HocoBa. — Marnuroropck: W3n-Bo

MarauTtoropck. roc. Text. yu-ta, 2018. — 125 c. — TekcT: HemocpeICTBEHHBIH.

2. becnanos, JI. A. OnepanvoHHBIE CHCTEMBI PEATLHOTO BPEMEHH W TEXHOJOTHUHU
pa3paboTKK KPocCIuTaThOPMEHHOTO IpOorpaMMHOro obecrneucHus. Yacts 1 : yuebnoe mocooue /
I. A. becmanmoB, C. M. I'ymanckmii, H. M. KopoOGeitnukoBa ; FOxHbII (enepaabHbIit
yHUBepcuTeT. - PoctoB-Ha-Jlony ; Taranpor : W3marensctBo HOkHOTO denepaabHOTO
yausepcuteta, 2019. - 139 c. - ISBN 978-5-9275-3367-1. - Tekcr : snekrpoHHsid. - URL:
https://znanium.com/catalog/product/1088203 (mara o6pamenus: 01.07.2022). — Pexum
JOCTYyTIa: IO TIOJITUCKE.

0) JlonmoJiHUTEIbHAS JINTEPATYpA:

1. Oneparnonnbie cuctembl. OcaoBbl UNIX : yuebHoe mocobue / A. b. Baspeniok, O. K.
KypeimieBa, C. B. Kyrenos, B. B. Makapos. — Mocksa : UH®PA-M, 2020. — 160 c. + [om.
MaTepuanbl [DnIeKTpoHHbIH pecypc]. — (Bbicmee oOpasoBanue: bakamaspuar). - ISBN
978-5-16-010893-3. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1044511 (mara obpamenus: 01.07.2022). — Pexum
J0CTyHa: MO MOJIIHCKE.

2. Pa6uukoB, M. IO. IlporpaMMupoBaHHE CHCTEMBI AUCHETYEPCKOTO YIPaBICHHUS
ydeOHoe mocodue / M. FO. Ps6unkos, E. C. Psbunkosa ; MI'TY. - Marauroropck : MI'TY, 2016.
- 1 anextpoH. ont. nuck (CD-ROM). - 3ar. ¢ tutys. skpana. - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=2734.pdf&show=dcatalogues/1/1132
625/2734.pdf&view=true (mata ooOpamenus: 01.07.2022). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBeneHus noctynusl Takke Ha CD-ROM.. — MakpooOBeKT.

B) MeToM4ecKne yKa3aHus:

1. Anapees, C. M. AninapaTHble CpeJICTBa U IPOrPpaMMHOE 00eCTIeYeHNE TPOMBIIIITICHHBIX
kouTposutepoB SIMATIC S7 : yuebnoe mocobue / C. M. Aumpees, M. 0. Psidunkos, E. C.
Ps6unkora ; MI'TY. - Marautoropck : [MI'TVY], 2017. - 231 c. : wi., cxemsl, Tab., rpad. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3447.pdf&show=dcatalogues/1/1514
278/3447 pdf&view=true (mata ooOpamenus: 01.07.2022). - MakpooObekT. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-0940-3. - ImeeTcst nevaTHBIN aHAJIOT.

2. Aunpees, C. M. [IporpammupoBaHre MUKPOTIPOLIECCOPHBIX KOHTpouiepoB SIMATIK
S7 300/400. JlaboparopHslii mpakTUkyM : yae6HOe mocodue / C. M. Auapees, M. 0. Ps6unkos,
T.T. Cyxonocosa ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 anextpos. ont. muck (CD-ROM).
- 3aru. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2664.pdf&show=dcatalogues/1/1131
351/2664.pdf&view=true (mata ooOpamenus: 01.07.2022). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBeIeHns ToCTymHBI Takke Ha CD-ROM.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenmne

Haumenosanue [10 No norosopa CpoOK IeHCTBYS TULIEH3UH
MS Office 2003 |y 135 1 17.09.2007 GeccpouHo
Professional

7Zip CBOOOJTHO pacIpOCTpPaHIEMOC 0EeCCPOUHO

FAR Manager CBOOOJTHO pacIpOCTpaHIEMOC 0EeCCPOUHO

IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
ApxuB HayudHbIX KypHaIoB «HanuoHaibHBIN
3JIEKTPOHHO-UHPOPMAMOHHbIH KoHmopuuym» (HIT|https://archive.neicon.ru/xmlui/
HOMKOH)

MexaynapoaHas pedepaTiBHas U IMOJTHOTEKCTOBAS
CIIpaBOYHas 6833 JAaHHBIX HAaYYHBIX I/IB)IaHI/Iﬁ
«Springer Nature»

Mexnynapoanas pedeparuBHas 0a3a JaHHBIX I10

https://www.nature.com/siteindex

YUCTON M npuKIaaHoi Maremaruke ZbOMATH

http://zbmath.org/

Mexaynapoanas 6a3a CHOPAaBOYHBIX M3JaHUM T10
BCEM oTpaciiaM 3HaHui SpringerReference

http://www.springer.com/references

MC)I(ILYHapOI[HaH Oa3a HAayYHBIX MAaTCpuajioB B
o0JyracTu d)I/ISI/ILIeCKI/IX HAayK MW HHXHWHHPHHI'A

http://materials.springer.com/

MexayHapoaHast KOJUIEKIMS HAYYHBIX MPOTOKOJIOB
10 pasJIMYHBLIM OTpaciisIM 3Hauui Springer Protocols

http://www.springerprotocols.com/

MC)I(ILYHapOI[HaH 6a3a IMMOJIHOTCKCTOBLIX KYpPHAJIOB
Springer Journals

http://link.springer.com/

Me)I(ILYHElpOI[HaH pe(bepaTI/IBHaH M TTOJIHOTCKCTOBAsA
CIIpaBO4dYHas Oa3a JAaHHbIX HAay4YHbIX U3JaHui

http://scopus.com




VHI/IBe CUTCTCKas HHOOPMAIITMOHHAasA - -
P bopwmar https://uisrussia.msu.ru

cucrema POCCHUS
D bHBIN BaTeIbHBIN

cacpai obpasosaren http://ecsocman.hse.ru/
nopraj — OKoHOMHKA. (COIIHMOJIOTHS.

DNEKTPOHHBIE PECypCchl  OMOTUOTEKH

: i ? =
MITY . 1. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru

Poccutiickas TocynapeTBenuan|, . inanww.rsl.rufrulreaders/catalogues/
o6ubnuoreka. Karanoru

depepanbHOC rOCYIapCTBEHHOE

OOJKETHOE yupexaenue|URL: http://wwwl.fips.ru/
«DenepaabHBIN WHCTUTYT

Nudopmannonnas cucrema - EnunHoe
OKHO JIOCTyNa K HH(MOOPMAITMOHHBIM
IMouckoBas cuctema Axaaemusi Google
(Google Scholar)

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

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

HamumonansHas
nHGOPMAIIMOHHO-aHATTUTHYECKast URL.: https://elibrary.ru/project_risc.asp
cucteMa  —  PoccuMCKkMi  MHJEKC

OnekTpoHHass 0a3za  MEePUOAMYECKHUX
u3ganuii  East  View  Information
9 MarepuajibHO-TEXHHUYECKOE o0ecreyeHne TUCIUILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TEXHHYECKOE 00eCTIeYeHNE TUCIUTUINHBI BKITFOUALT:

1. Y4eOHble ayTUTOPUH ISl IPOBEIICHUS 3aHATHIA JJIEKIIMOHHOTO TUTa (ay. 437)

MynbTUMEIUIHBIE CPEJICTBA XPAHCHHUS, TIEPEIaYH U MPEACTABICHUS HH(DOpMAITUH

2. [TomerneHust I71s1 CAaMOCTOSATENIbHOM paboThl 0Oyuarommxcs (ay. 448)

Iepconansubie KoMbioTEpHI ¢ makeTomM MS Office, Beixogom B IHTEpHET 1 ¢ AOCTYIIOM
B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA

3. YuebOHble ayIUTOPUU AJISl TPYNIOBBIX U UHAWBUIYaIbHBIX KOHCYJIbTALUN, TEKYIIETO
KOHTPOJIS ¥ MPOMEKYTOYHBIX KOHCYIbTaIuii (aya. 448)

Jlocka, MyIbTUMEIUIHBIN POEKTOP, IKPaH

4. TlomemeHnue I XpaHEHHS M MPOMUIAKTHYECKOTO OOCTYKHUBaHHS Y4eOHOTO
obopynoBanus (ayz. 445)

Crennaxu i XpaHEHHUS V4€OHO-METOIMYECKII TOKYMEHTALIMH



[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.

CTpyKTypHBI
1 DIIEMEHT
KOMTIETESHITH
u

[Inanupyemsle
pe3ynbTaThl
00y4eHUs

OneHouHbIE CpeICcTBA

[1IK-2: Cnoco6en BpIOMpATh COCOOBI M CPEACTBA KOHTPOJIS U PETYIUPOBAHUS Ul pealin3alyu

CHUCTCMbI aBTOMAaTU3UPOBAHHOT'O 1 aBTOMATUYCCKOTO YIIPABJICHUSA TEXHOJIOTHIYCCKHUM ITPOLIECCOM

TEPMHUYECKON U XUMUKO-TEPMUYECKON 00pabOTKHU, a TAK)Ke OCYIIECTBIISATh €€ peaan3aluio

[K-2.1 Onpenenser 1. KaxoB nopsinok KOHGUTypupOBaHMS amnmapaTHBIX
CIIOCOBBI KOHTPOJIS H cpeacts kouTposutepoB Modicon B cpeme Unity
yIpaBICHUS Pro?

T 2. KakoBbl OCOOCHHOCTH OpraHu3alud JOCTyHa K
BXOJIHBIM/BBIXOJIHBIM CHUTHAJIaM  KOHTPOJUIEPOB
TEXHOJIOTUYECCKOI'O Snider Electric?
nponecca 3. Kaxue cpencTBa IPENYCMOTPEHBI I
MOHHUTOPHHTA CHUTHAJIOB KOHTpOJUIepa B cpefe
Unity Pro?
4. Kakue OCHOBHBIE pa3lieNbl BXOASAT B COCTaB
OMOIMOTEKH AITOPUTMOB PETYIUPOBAHUS B CpeJe
Unity Pro?
5. Kakue Tunbl uHTepdeicoB HUCHOIB3YIOTCS MpU
IPOrpaMMUPOBAHUU MIPOMBIIIIIICHHBIX
KOHTPOJIJIEPOB?
6. Kakue Tunsl nmporpaMmMaTopoB UCHOJIB3YIOTCS NPU
nporpammupoBannu PLC?
7. Tosicuute cTpykTypy cuctemsbl Unity Pro.
8. Kakue anroputmbl ymnpaBjeHHs BXOJISAT B COCTaB
oubmmorex Unity Pro?

[1K-2.2 OcymectBiser 1. Uznoxwure HPUHLIUTIBI CTPYKTYPUPOBAHUS
BBI60p TEXHUUYECKUX IMporpaMmbl B KOHTPOJICpAX MOdiCOh. Ha IIpuMeEpe
- NPOrPaMMHBIX U3NIOKUTE TOPSIOK CO3JaHUS TOJIb30BaTENbCKOM
CpeacTB JUIst (pyHKIH.

2. BpimonHuTe HACTpPOUKYy MoJyned BBOJa-BBIBOJA
peau3atiny PLC Modicon B cpexe Unity Pro.
CHCTCMBI 3. Tloscuure HOPSIIOK nercTBUi pH
aBTOMAaTH3UPOBAHHO KoHpurypupoBanuu cranmumii  Modicon M580,
ro u Modicon Quantum.
ABTOMATHUECKOrO 4. Jlns  pemieHUS  KaKUX ~ 3aqad  yIOpaBlIECHUS

nesiecooOpasno npuMeHsTh s3biku Graph, SFC,




CrpyKTypHBI

. [Inanupyemsle
1 DJIEMEHT
pe3ynbTaThl OueHouHbIE CpeACTBa
KOMIIETEHI!
oOyueHus
u
yIPaBICHUS CFC?

5. Kakwue s3bIKM TpOrpaMMUPOBAHUS TOAJIEPKUBACT
cpena Unity Pro?

6. Ilepeuncnure OCHOBHBIE MHCTPYKIHMH si3bIka IL u
MIPUBEIUTE npuMep MPOTPaMMBbI c
MCIIOJIb30BAaHUEM KaTyIIEeK C NaMSThIO.

7. Tlepeuncnure neiictBus s3pika SFC B cpene Unity
Pro.

8. Kakxumu KOMaHJIaMU peanu3yrTcs
apudmernyeckue QyHKIUH?

9. Kakume ¢opMarbl BBIMOJHEHHUS apUPMETHICCKON
onepanuu TOIIEPKUBAIOTCS SI3BIKAMH
MPOTPaMMUPOBAHHUS?

10. Kaxue OBIBarOT BUIBLI CUETUNKOB?

11. TlosicauTe MpUOPHUTET KOMaH] YCTAHOBKH, CUETa U
cOpoca cueTunKa

12. Tlepeuncnute TUIBI TaiimepoB B cpeae Unity Pro.

13. IIpowussenute YTEHUE JTUATHOCTHYECKUX
COO00IIeHNH TTpolieccopa KOHTpOJIepa.

14. 3anumuTe OCHOBHBIC OTIEPAITUN PEIICHHON JIOTHUKH,
KOTOpbIE HCIIONB3YIOTCS TpPHU TMPOEKTUPOBAHUU
PENEHHBIX CXEM.

15. TlpuBenute npumep nporpamMmsbl Ha si3bikax LAD u
STL  peamusyromuii  OCHOBHBIE  OTIEPAINH
pENEUHOM JIOTUKH.

3aganus:
1. TIlpousBeaute KOHPUTYPUPOBAHHE  CTAHIUU  C

yIaJCHHON mepudepueid 1o 3aJaHHOMY COJICPKAHHIO
000pyIOBaHUS:




CrpyKTypHBI
1 DJIEMEHT
KOMIIETEHI!
u

[Inanupyemsle
pe3ynbTaThl
oOyueHus

OneHouHbIE CpesicTBa

EBX

Connections configured 1

2. BemonauTte koHUTypHrpoBanue ctoiikun PLC Quantum
10 3aIaHHOM CTPYKTYpE:

Project Browser
g Struceal vew o
3, Project
-4, Configuration
- B3, 11 ecalBus
= ‘>v 1 : Local Quantum Orop
[=---- M, 1: 140 ¥3° D06 00
v 11 1005 12430
at--- B 21 10 0P 31200
E,s:licnacman
v-1! 140 NOC 7REDD
- B, 5 (8] 1 1490 CPU B2 B0
R4, 2:EIDBus

- B 1 140 AU E72 60 0330

i Aralag
[ - Com=unication
- Courting
B Discrnie

o Fumms

3. Jnsa 3amaHHOW anmapatHoi koH@urypauuun PLC

Quantum  opraHu3yiiTe = MOHHUTOPUHT
BBIXOJIOB.

JAUCKPCTHBIX




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.



