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PaGouas mporpamma cocraBnera Ha ocioBe @I'OC BO - cnermanurer mo
cnernranbHocTH 21.05.04 T'opHoe neno (mpuka3z Munobpuayku Poccuu ot 12.08.2020 1. Ne
987)

Pabouas nporpamma paccmotpeHa u o100peHa Ha 3acenanuu kadeapsl ['opHbBIX
MalIlH U TPAHCIIOPTHO-TEXHOJOTUYECKIX KOMILJIEKCOB

28.01.2025, npotokon Ne 6 9//
3aB. kadeapoii L A .. Kypoukun

PaGouast mporpamMmma ogo0OpeHa METOIMUECKOW KOMUCCHEH I//I[I/IT

07.02.2025 1. npotokoa Ne 4
[Ipencenarens ; ‘z’; H.A. IlsrTanes

PaGouas mporpamma cocraBieHa:

noreHT kadenpsl kadenpsl [ MuTTK, kanma. TexH. HaW
A.P. MyranumoBa
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PenieHzenr: %
3am. nayansHuka KPI[-2 OO0 "OCK", / C.B. HemkoB
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanunu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCIOPTHO-TEXHOJIOTHUECKUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHnu Kageapsl [OpHBIX MAIIMH U TPAHCTIOPTHO-TEXHOJIOTHUECKUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM Troj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

[Iporokon ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM TrojTy Ha 3aceqanuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHYECKUX

IIporokomor 20 . Ne
3aB. kadeapoii A.N. Kypoukun

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanmsanuu B 2030 - 2031
y4eOHOM ToJly Ha 3aceaHuu Kageapbl ['OpHBIX MaIIUH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

[Iporokom ot 20 . Ne

3aB. xadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM TOJTy Ha 3aceAaHuu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKUX

IIporokom ot 20 . Ne

3aB. xadenpoii A.I/I.fypquHH




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lenbto IUCUUIUINHBI SBJIsIeTCS (POpMHUpPOBAHHUE Y CTYJACHTOB 3HAHUMN 11O
MIPOrpaMMHUPYEMBIM KOHTPOJUIEpaM, IPUMEHSIEMbIM B aBTOMaTHU3UPOBAHHBIX
IIPOU3BOJICTBEHHBIX MPOIIECCaX TOPHBIX MPEINPHUITHI U TEXHOJIOTHYECKUX KOMILIEKCax, a
TaK)k€ YMEHUN UX HCIIOJIb30BAHUS B IPOEKTHBIX PEILICHUSX.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuaa [IporpaMmupyemble KOHTPOJIIEPHI B CHCTEMaX aBTOMATH3alUU
MIPOM3BOACTBEHHBIX MTPOIIECCOB BXOIUT B YAaCTh YYEOHOTO IU1aHa (POPMUPYEMYIO
ydacTHHKaMu 00pa30BaTeIbHBIX OTHOILCHUH 00pa30BaTeIbHOM MPOTrPaMMBI.

Jis M3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHHS TUCIUILTHH/ IPAKTUK:

['maponHEeBMONIPUBO ¥ THAPOITHEBMOABTOMATHKA TOPHBIX MAIIUH

3HaHus (yMEHUs, BIIAJICHUS ), TOTyYCHHBIC TP U3yYSCHUH JAHHOW TUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIIUTUTHH/TIPAKTHK:

DKcIuTyaTanus, TEXHHYECKOe 00CITy)KUBAaHHE U PEMOHT TOPHBIX MaIllMH

3 Komnerennun odyyaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIs) ¥ IVIAHMPYeMble Pe3yJIbTaThl 00y4eHHus

B pe3ynbrate ocBoeHus quctMIinHbl (Moayis) «IIporpammupyeMble KOHTPOJLIEPH
B CHCTE€Max aBTOMaTH3allMK IPOM3BOICTBEHHBIX IPOLIECCOB)» 00YYAOLINICS JOIKEH
o0Js1afaTh CIEAYIOIIMMU KOMIIETEHIIUAMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

ITIK-1 Cnocoben pa3pa6aTBIBaTB MPOCKTHBIC THHOBAIIMOHHBIC PCHICHUA 110 MOACPHU3AIIUN
TOpPHBIX MAallIMHBI 1 O60py,[[OBaHI/IH pa3jInIHOTO q)yHKI_II/IOHaJ'ILHOl"O Ha3Ha4YCHUA B
PA3JIMIHBIX KIIMMATUYICCKUX, TOPHOTCOJIOTMYCCKUX U TOPHOTCXHUYICCKUX YCIIOBUAX

IK-1.1 O060CHOBBIBAET TEXHOJIOTHIO M MEXAHU3ALMIO TOPHBIX pabOT, METObI
PO UITAKTUKH aBapUi MAIlIMH U 000PYI0BAHUS, CIIOCOOBI JIMKBHUIAIIUH
UX MOCIECTBUN

I1K-1.2 Hcnonb3yeT undpoBbie HHPOPMAIIMOHHBIE TEXHOJIOTUH MTPH
IPOEKTHPOBAHUHU T'OPHBIX MAIIMH U 000PYIOBaHUS




4. CTpyKTypa, 00HEM U cOlepKaHue TUCHUILIHHBI (MOTYJIs1)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabota — 48,7 akaj. 4acos:

— ayauTopHas — 48 akaj. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosITenbHast padota — 23,3 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®dopma aTTecTaluu - 3a4eT

AynutopHast % o
KOHTakTHas paboTa E 5 dopma TeKyIero
) =
5 B aKaJ. yacax 3 Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) =l = A y P Kox
g 8 © | camocrosiTenbHOM | ycmeBaeMOCTH U
JTUCLUTUTAHBI 3 g o . | xommerenyu
3 g 5 paboThI TIPOMEKYTOYHOM
n1ab. HOpakT. | 3 \© aTTecTaluu
Jlek. o S
3aH. 3aH. | O &
1. Tema 1
1.1 1.CBoGozmHO
MPOTpaMMHUpyeMbIe
KoHTposuiepsl. CTpyKTypa.
DyHKIIMOHAIbHAS CXEMA.
OCHOBHBIE TTPUHIIUIIEI IMouck
mocTpoeHus. J{BomdHas JOTIOJTHUTENHHOM
IIpoxoxaenne
CHCTEMA HCUUCIICHUSL. nH(OpMaIH 110 TeCTOROLO K-1.1. TIK
OO6nacTu NpUMEHEHHUSI. 11 2 5 4 3aJaHHON TEME. e
koHTpoJst Nel Ha 1.2
OCHOBHBIE JIOTHYECKHE Pabora ¢
" noprane MI'TY
¢ynkuuu.. Kombunanuun KOMIIBIOTEPHOM
JIOTHYECKHUX (PYHKIIHH. TEXHUKOMU.
YnporuieHne JT0rHYecKix
dynakmii. [Tpumepsr.
[Juarpamma Kaproxo
Beiiua.
HWroro no pazaeny 2 5 4
2. Tema 2
2.1 Konctpykuwst u
npunuun aevictus CIIK.
IIpuHnunuanbHas cxema
MHK-POKOMIIBIOTEPA.
CBo6oaHO
MPOrPaMMHUPYyEMBbI [Touck
KkoHTpoJsuiep ¢pupmbl De-cto OIIOJIHUTEIbHON
P p dup A IIpoxoxnenne
FPC 101. LentpanbHb 610K UH(POPMAIIH 11O ECTOBOLO MK-1.1. TIK
CIIK. Ilpunnun neictBust 11 2 5 4 3aJIaHHOM TeME. S
KOHTpoJs Ne2 Ha 1.2
LIEHTpaJIb-HOTO OJIOKA. Brmonnenne
. noprane MI'TY
Hcnons3oBanue MIPaKTHYECKOH
POrpaMMHOI NaMATH. paboTHI.
IIporpammuposa-uue CIIK.
CucremaTtu3anuus IpUHITUSL
pewenus. [Tosrannas
MOJIeJIb CO-3/1aHUs
nporpammer 1y CIIK.




SI3BIKH IPOTPAMMHUPOBAHHSI.
IIpumepsr.

Hroro no paszneny 2 5 4
3. Tema 3
3.1 OOmue >eMeHTHI
SI3BIKOB [TPOTPAMMHUPOBAHUSI.
Pecypcsl cBoGOAHO TIPO-
P n p CamocrosTensHoe
rpaMMHPYEMBIX [Ipoxoxnenue
n3ydeHue
KOHTpOJIIepoB. Bxousie . TECTOBOTO [K-1.1, TIK-
. 11 2 6 yueOHOH u
YCTPOMCTBA, BHIXO/IHBIC . KOHTPOJISI Ha 1.2
. HaY4YHOU
yCTpO¥cTBa 1 noprtaie MI'TY Ne3
JIUTEPATYpPhI
3allOMHHAoIIee
ycTpoiicTBo. DyHKIMH.
OyHKIMO-HaIbHBIE OJIOKH.
HWroro no pazaeny 2 6
4. Tema 4
4.1 OyHKIUOHATbHBIE OJIOK-
JUarpaMMbl. DJIEMEHThI
SI3bIKa MPOTPaMMHUPOBAHHS IMouck
(YHKIIMOHAIBHBIX OJIOK- JOTIOJTHUTENHHOM IMpoxoxaexue
nuarpamm. Komaumsr. 11 2 7 3 nHPOpPMALIUH. TECTOBOTO [IK-1.1, TIK-
CTpyKTypH3UpOBaHHBII Brimonuenne KoHTpost Ned Ha 1.2
TekcT. OnepaTopsl sS3bIKa MPaKTHYECKUX nopraiie MI'TY
CTPYKTYpHU-3UPOBAHHOTO pabor
TekcTa. OyHKIMOHATbHBIE
6150ku U GyHKIUH
Hroro no pazaeny 2 7 3
5. Tema 5
5.1 Jloruyeckas cucrema
CamocTosaTenbHoe
yIIpaBJICHHUS. IMpoxoxaenue
U3y4YeHHE
KomOunmpoBanHbie o TECTOBOTO IK-1.1, TIK-
11 2 7 2 yueOHO# 1
JIOTUYECKHE Ole-pallku. N KOHTpOJst Ne5 Ha 1.2
Hay4JHOI
YcraHoBneHue GpOHTOB. nopraine MI'TY
JUTEPATyPhI
IIpumepsr.
HWroro no pazaeny 2 7 2
6. Tema 6
6.1 Taiimepsl. CueTyuKy.
Beimonnenne [Ipoxoxnenne
TlocnenoBarenbHbIC IK-1.1, TIK-
11 2 6 1,3 MPAKTUYCCKUAX TECTOBOI'O
cucremsl ynpasieHus. Kom- 1.2
pabor KOHTPOJIST Ne6
MYHHKAIHSL.
Hroro no paspeny 2 6 10,3
Hroro 3a cemectp 12 36 14,3 3a4ET
Uroro no aucuuruinee 12 36 23,3 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO0pa3oBarenbHbIle 1 HHPOPMAIIMOHHBIC TEXHOJIOTHH

B xoze npoBeneHNs TEKIMOHHBIX 3aHATHN IIPEyCMAaTPUBACTCS HCIIOJIb30BAHKE
COBPEMEHHOI'0 MYJbTUMEIUHHOTr0 000py10BaHUs (IIPOEKTOPOB, IEPCOHATIBHBIX
KOMIIBIOTEPOB) /17151 00JIe€ YETKOIO M HAIJISAHOTO BOCHIPUATHUS Y4€OHOr0 MaTepuania.
W3noxeHue JIEKIMOHHOTO MaTepualla COIPOBOKAAETCS Mpe3eHTanuel (JeMoHcTpanuei
y4eOHBIX MaTepHUajoB, IPEACTABICHHBIX B pa3-JINYHbIX 3HAKOBBIX CUCTEMAX, B T.U.
WUTIOCTPATUBHBIX, TpaQUUECKUX, ayAU0- U BUAEOMATEPUATIOB).

[TpakTryeckoe 3aHsATHE IPOBOAUTCSA B (POPME IIPE3EHTALMH C IIPEICTaBIECHUEM
PE3yJIBTaTOB MPOEKTHOU JESATEIBHOCTH € UCIIOJIb30BaHUEM CIIELIUATN3UPOBAHHBIX
IIPOrPaMMHBIX CPELl.

B xone npoBeneHus Bcex NPAaKTUYECKUX 3aHATHH ITPEyCMaTPUBAETCS
HCII0JIb30BAHUE CPEJCTB BBIUYMCIUTEIBbHON TEXHUKH IIPH BBIITOJIHEHUN WHAUBHUYaAJIbHBIX
3aJJaHUi ¥ KOHTPOJIGHOW Pa0bOTHI; MCTIOIH30BAHUE FIEKTPOHHOTO JEMOHCTPAIIMOHHOTO
MaTepuaa 1o TeMam, TpeOyIOIIM WLTIOCTPAUH paboTHI MPOTPaMMHBIX MTPOAYKTOB:
FluidSimH, MS Word, MS Excel, MS Power Point;

B nponecce npenoaBanys AUCHUIUIMHBI UCIIOJIB3YIOTCS TEXHUYECKHE CPENCTBA
oOyuenust (nuaaktudeckuit cren Gupmer FESTO)

Texynui, NpoMeXyTOYHBIM KOHTPOJIb IIPOBOJUTCS TECTUPOBAHUEM HA
obpazoBarensHoM noptaie MI'TY ¢ o0s3aTenbHBIM 00CYKICHUEM BBITOJTHCHHUS
IIPAKTHUYECKOTO 3aaHusl.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAaMOCTOATEIbHOM padoThl 00y4al0IMXCs

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OueHo4YHbIe CpeAcTBA 1JISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOe U MH(OPMAIIMOHHOE o0ecTieYeHre TUCITUIITTHHBI

a) OcHoBHasi IMTEpPaTYpA:

1. TlporpamMmmupyembie KOHTposiepsl: YueoHoe nocobue / rnatses B.B., Kobepcu
N.C., Criupunonos O.b. - Poctos-na-Jlony:MU3narensctBo OOV, 2016. - 137 c.: ISBN 978-
5-9275-1976-7. - Tekcrt : anextponHbiit. - URL: https://znanium.com/catalog/product/989934
(mata obpamenus: 18.09.2020). — Pexxum gocTyma: 1o moJmmcke.

2. Aanpees, C. M. AnimapaTHbie CpeICTBA U TPOTrpaMMHOE 00ecriedeHre
npoMbIuIeHHBIX KOHTposuiepoB SIMATIC S7 : yaebnoe nmocooue / C. M. Arnpees, M. 1O.
Psi6un-koB, E. C. Ps6uukosa ; MI'TVY. - Marautoropck : [MI'TY], 2017. - 231 c. : un.,
cxemsl, Ta0II., rpad. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3447.pdf&show=dcatalogues/1/1514278/3447 .pdf&view=true (marta oOpareHus:
04.10.2019). - Makpoo0ObekT. - Tekcr : anekrponHsiid. - ISBN 978-5-9967-0940-3. -
Nwmeercs nevaTHbIN aHANIOT.

0) JJonosiHuTeIbHAS JUTEpATYpA:

1. XuBpun, M. B. AnnapatHoe u nporpaMMHOe 00ecrieueHHEe yIpaBJIeHUs
TEXHOJIOIMYe-CKUMU IporieccaMu. Pa3zniensl: ABTOMaTU3UPOBAaHHBIE CUCTEMBI YIIPABICHUS
npennpus-tueM. llpuMenenune ceteil BO B3pbIBOONACHBIX 30HaX. AMNIapaTHbIE U



MPOrpaMMHBIE CPEJICTBA MIPOrPAMMHUPYEMBIX KOHTPOJIIIEPOB : y4eOHO-METOIUUECKOe
nocobue / M. B. Xuspun. — Mocksa : MUCHC, 2015. — 95 ¢. — TeKcT : 3eKTpOHHbIH //
Jlanb : anek-TpoHHO-OMOMoreunas cucrema. — URL: https://e.lanbook.com/book/116790
(mara o6-pamenusi: 18.09.2020). — Pexum goctyna: 1uist aBTOpHU3. MOJIb30BaTENCH.

2. llIumos, O. B. IIporpammupyembie KOHTPOJLIEPHI B CUCTEMAX
MPOMBIIIICHHON aBToMa-TH3amH : yaeOHuk / O. B. IlInmos. — Mocksa : UTHOPA-M,
2020. — 365 c. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-011205-3. -
Tekcr : anextpon-ubit. - URL: https://znanium.com/catalog/product/1057224 (nara
obpamienus: 18.09.2020). — Pexwum qocTyna: mo moamnucke.

3. llIumos, O. B. Texuuueckue cpe/icTBa aBTOMATH3ALMU U YIIPABJICHUS :
yuebnoe nmoco-6ue / O. B. IlIumo. — Mocksa : UHOPA-M, 2021. — 396 c. + [lom.
MaTepHaisl [ DneKTpoHHbIN pecypc]. — (Bricmee obpasoBanue: bakanaspuar). - ISBN 978-
5-16-010325-9. - Tekcrt : anexktpoHHbI. - URL:
https://znanium.com/catalog/product/1157118 (mara oopamienus: 18.09.2020). — Pesxxum
JOCTYTIA: TI0 TIOATIHNCKE.

B) MeToanuyeckue ykasaHus:

Annpees, C. M. KoMmiekcbl TEXHUYECKUX CPEJCTB B CHCTEMax aBTOMaTHYECKOTO
ynpasienus. Kypcopas paborta : yueOHoe nocodue / C. M. Anapees. - MarHUTOropck :
MI'TY, 2013. - 1 sanekrpon. ont. auck (CD-ROM). - 3aru. ¢ Tutya. sxpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=919.pdf&show=dcatalogues/1/1118907/919.pdf&view=true (nara obpareHus:
04.10.2019). - MakpooOBeKT. - TekcT : AIeKTpOHHBIN. - CBeeH s OCTYIHBI Takxke Ha CD-
ROM.

Amnppees, C. M. [IporpaMmmupoBanue MUKpOIIPOIIECCOPHBIX KOHTposuiepoB SIMATIK
S7 300/400. JTaboparopHbIi pakTUKyM : yaebHoe mocodue / C. M. Arapees, M. 1O.
Psi6uukos, T. I'. CyxonocoBa ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 anekTpoH. OIIT.
auck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2664.pdf&show=dcatalogues/1/1131351/2664.pdf&view=true (1ata obpaiieHus:
04.10.2019). - MakpooObeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenune

Haumenosanue .

1o Ne noroBopa Cpok IeiCTBUS JIUIICH3UH
7Zip cB00OOHO pactpocTpansemoe [10 6eccpouHO
DIIEKTPOHHBIE
[IIAKaTRL IO J1-903-13 ot 14.06.2013 GeccpodHo
JUCIUTUTAHE
"Cetu OBM"




DJIEKTPOHHBIE
IIaKaThl IO Kypey
"ABTOMaTHU3MPOBA
HHBIE CUCTEMBI
yIpaBJICHUS Ha
OCHOBE
MHUKPOIPOLIECCOPH
BIX TEXHOJIOTH"

J1-903-13 ot 14.06.2013 0eccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanme kypca CchlIIKa

DjekTpoHHas 0a3a nepruoIuvecKux u3nanuii East View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeUCHHE TUCIIUTUTNHBI BKIFOYACT:

JlekunoHHast ayauTopust MylbTHMEAUIHHBIC CPEACTBA XPAHCHUS, IEpelaud U
npejcTaBieHUs HHOOPMALIUH, IPOSKTOPHI ISl BOCIIPUATHS JIEKIIMOHHOTO MaTepHraa

JIabopaTopusi CHCTEM YIPABJICHHUS THAPABIMYSCKUMH MpruBogaMu CTEHIBI O
CIEMIAIIEMY M ITPOTIOPIUOHATIBHOMY THIPOIPUBOAY — 2 IIIT.

JlaGopaTopust MOJCIIMPOBAHKS ¥ aBTOMATH3AIIMU TPOIIeccOB U MamiH CTeH
10 PEryJIUPyEMOMY BIICKTPOIIPHBOILY

AymuTopHs I CaMOCTOSATENIbHOM paboT  [lepcoHa bHBIC KOMIBIOTEPHI C
naketoMm MS Office, FluidSim c Beixogom B IHTEpHET 1 C OCTYIIOM B 3JIEKTPOHHYIO
MH(pOPMAIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA



IIpunoxenne 1
Y4yeOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOH padoThl

AynuropHas caMOCTOSITENIbHAsL paboTa CTYIE€HTOB IPEAIIOIAraeT pelieHUE KOHTPOJIbHBIX 3aay Ha
IPAaKTUYECKUX 3aHATUSAX.

[IpumepHBIC ayaAUTOpHBIE KOHTPOJIbHBIE paboThl (AKP):
AKP Nel «Onpenenenne Bpemenu ckanupoBanusi PLCy

-U3BectHO Bpemst oOHOBIIeHUS BX010B = 300US 1 BpeMmst oOHOBIeHUs BhixogoB= 100ns (Lus=1
MHUKPOCEKYH/Ia)

Tak. obmiee konmgectBo 1/0 Bpems ooHoBIeHUs 300 + 100 = 400us

Bpemst BbIMOTHEHUS KaXX0W crienn(pUIecKoil MHCTPYKIIMU, U3 PyKOBOJICTBA mosb3oBarens PLC:
LD - 2us

TMR - 4us

LD - 2us

OUT - 3us po—
-OnpenesnTh MOIHOE BPEMs BBIIIOJIHEHUS IPOrPaMMBbl ! I

-Ecmn  ckopocTh pemieHuMs 3ajadd  BaKHa KaK MBI
UCTIONIb3yeM TOJYYEHHOE BpeMsSl Ui  TOBBIIICHHUS
HaJEKHOCTU?

-CKOJIBKO SI3BIKOB TIPOTPaMMHUPOBAHUS ITPEyCMATPUBAET ‘ ] owmrancem oera
cranaapt |IEC 61131-3.

-Kaxue BBITOIBI TO3BOJISIET MTOTYYUTh BHEAPEHHE
crangapra |IEC 61131-3. ¢ =
-Uro mpencTaBiieHO HA TAaHHOM pUCYHKE? opoum seve0 E
-OCHOBHbIE TEPMUHBI -
Omnpenenenyne TEpPMUHOB

DCS - Distributed Control System.
DESINA (DistributEd and Standardized INstallAtion technique for machine tools) - 3To Toprosas
MapKa CTaHJapTHON MHCTAISAIIMOHHON TEXHUKH JUIs PACHpPEeICHHBIX CUCTEM YIPABICHUS
CTaHKaMHU. DTOT CTaHAaPT ONPENEISIeT TOJTHBIN CIIEKTP TPeOOBaHUI K BOZMOKHBIM BapHaHTaM
MOJKJIIOUYEHUS BCEX YCTaHABIMBAEMbIX KOMIIOHEHTOB. CTaHAapT MO3BOJISET CHU3UTh CTOUMOCTh
000pyI0BaHUs, a TAK)KE CHU3UTH 3aTPAaThl HA MOHTAX M MOJTOTOBKY TEXHUUECKOW JOKYMEHTAIIHH.
HMI - Human-Machine Interface. 3to PC-untepdetic, mo3Bossitonuii oneparopy KOHTPOJIUPOBATH
nporiecc.

OLE - Object Linking and Embedding. Crangapt Microsoft na 6aze OPC npotokoia.

OPC - OLE mns ynpaenenwus mporieccamu. CTaHAapTHBIN MPOMBIIUIEHHBIN IPOTOKO JIST
KOMMYHUKAaIUH.

PLC - Programmable Logic Controller. Hacto ucmonszyercs Bmecte ¢ HMI wmu SCAD A
CHCTEMaMH.

SCAD A - Supervisory Control .And Data Acquisition.|

blsagon SCANA

NMpoMLINIGH-BACTE

AKP Ne2 «OcoGeHHOCTH TOCTPOCHUS TTPOTPaAMM)»

- Kaxkue nannbie nenmaeT JOCTYIMHBIME orieparimonHas cuctema PLC?
» Ilepudepuiinbie BXOIbI U BEIXOIBI



» OO0pa3 mporiecca Ha BXOAAaX U BBIXOJIAX
*  Mepkepsbl
» Taiimepsl
» Cyerunku

- Yro BrimroyaeT McnonHseMbIi KOJ IIPOrPaMMBbI
ocHoBHOM nporpammsl (OB1).
nozanporpamm (Subroutine)
nporpamm o6pabotku mpepsiBanwmii (Interrupt)

—  CKOJIBKO CUMBOJIOB MOXET COJIepKaTh KOPOTKUH KOMMEHTApHI COMEPKHT (110 36
CHMBOJIOB).
Co3nath HOBBII TipoekT B B STEP 7-Micro/WIN 32 (ynpasienue BXoaaMHu-BbIXo1aMu). YKa3aTh
OCHOBHBIE I1aru!
-~ Hmeercs nBa Beikarouarens (toggle switches).

Korna onuH 13 HUX BKJIFOYAIOT, TO JBHATATEIb IU 0 Q 0 1

L] -
BKIItounTCs. [Ipemnaraercs nBe TMHUA
nuarpammsl. [ToueMy Ipu mocie10BaTe bHOM —_— | | ___________ ( )___

prrouenue 10.0 a zarem  10.1 gBurareins
paborartb He Oyner. «CUHAPOM JIBOMHOU

karymku?» Kak ckoppekTupoBath nporpamMmy? IO 1 Q 0 1

Pemmenue: 10.0 Q[] 1

- Kak BBITPY3HUTH IPOEKT U3 KOHTPOJUIEpA U
COXPAaHMTH B NTaMATU KOMIIbIOTEpa?
- Kak cnenars 0o4nCcTKy naMsATH PU U3MEHEHUH IPOTPaMMBbl?

AKP Ne3 «TexHuueckue cpeacTBa cucteM yrpasienus ¢ PLCy
- Kakas norndeckast GyHKIMS peann3oBaHa Ha cxeme?



WWara nuTaHma —T‘—

A 11.0 Cocroasve 110 =1 1 H.O. xonTaxT

A 111 Cocromwwe 1 1.1 = 1 { H.O. xouraxt

= Q40 Cocronre Q40 =1/ Karywxa
‘ W300paneHne JaMKHYTOrO KOHTaKTa

LinHa nuTanma —
A 11.0 CocToskme | 1.0 =0 H.O. kowrasT
AN 114 S |7 H.3. kouTakt
= Q4.0 CocTornueQ 4.0=0 / Karymka

WwHa nuTasmA —

Cocroanue | 1.0=1 1
H.O. houTaxr

|

CrarycQ 4.0 =1

Karywxa




STL Nporpamma PenenHan cxema
Wuwa ————
= — Coctoamne 11.0=0 HoO. |
KOHTaKT
ON 1.4 CocToRHMe | 1.1 =1 Ha
KOHTaKT
z Q4.0 CocTonkHe Q4.0=1 / | Karyuxa
——
STL Mporpamma Penentan cxema
A 11.0 Wwuxa
= Q4.0 NUTaHUA
\ 110
OuarpaMma COCTOSHUN CUrHanoB
L1 1
11.0 0
m . Q4.0
Q4.0 [ 1 / Katyw
0 °
#0R Logics, Norvyeckas fyHELMA Mok modawe:s KA
Network 1 Network Title
[ Network Comment
0.0 10,1 (0.0
| |
| P )
10.0 0.1
| |
| /| —
STL Nporpamma PeneiHan cxema
WrHa nuTauma T T
X 11.0 KouTakt 11.0 -\---- =
X 1.1 Konrakr 1 1.1 "k‘—‘\‘l =
Q4.0
- Q4.0 Katywka

_4_

— PazpaboraTh cucteMy ynpaBlieHuUs AJIs CIEIYIOIIEro Mpumepa:




How

[Ipn Ha)kaTUM HAa KHOIIKY JI0JIKHA BKIIIOUMTHCSI CHTHAJIM3ALMS (3yMMED, CUPEHA).
Jlammia, KOTOpast CBETUTCS B UCXOJJTHOM COCTOSIHUM, JOJIKHA ITOTACHYTh IPU HAXKATUH HA
KHOIIKY.

Jlammia 7o/mKHA TOPETH A0 TEX MOP. MOKa BKIFOUYEHA KHOMKA.

[Ipu kpaTKOBpeMEHHOM Ha)KaTMM Ha KHOIIKY JlaMIla JI0JI)KHA TOPETh.

PaccmoTpuM AnMHHBIN KOHBEHep mpoxosieit o Beeid (habpuke 1 UMEIOIIHNA
MHOI'OYMCIIEHHbIE JaTYMKU OOHapYKeHus AedeKra BollyckaeMoro (hadpukoil mpoaykra.
JIro60i1 aKTUBM3UPOBAHHBIN IaTYMK OCTAHABIMBACT KOHBeWep. Pe3ynbpTar — KoHBeiep
OosblIe cToUT yeM paboTaeT. Kak yiaydmuTs cucteMy yrnpasieHus KoHBeliepom? Benp, B
KOHIIE KOHIIOB, TUIOXOHM MPOAYKT XYK€, Y4eM HUKAKOU MPOJIYKT).

Pa3paboTtaTh cxemy BKJIIOUYEHUS B pabOTy JABUTATENsl U OTKIIIOYECHUS €ro MOCPEICTBOM 2
MIHOBEHHBIX KHOIIOK.

CamobnokKpoBk.a [camonogrear) - DL

Network 1 Metwork Title

M etwaork Comment

0.0 10.1 Qoo

—
_|E!IJ.DI_

| Camofinokuposka [camonaaxear) - OC
Network 1 Metwork Title

Metwork Comment

F N
L

10.0— OR AND = Q0.0
(0.0

10.1=—




| stop cHcTema fes Yyonoera Ges0nacHoOCTH

Metwork 1 Mebwark Title

| MNetwork Cormment

Start=CM:10.0 Stopp=C0:10.1 Matar=CFF-Q0.0

| | /

Motor=0FF:00.0

Symbuol Address Comment

Matar 0.0 :EIFIIJSL _mniokor

Stark 10.0 start_mator

Stopp 10.1 knopka_ stop maotor

— UYewm oTnmyaeTcs peneiHbIN BbIX0 OT Iu(ppoBoro?.
Peneitnbiii 3TO TaM. r71€ CTOUT pelie, MHOT'/Ia €ro Ha3bIBAIOT "CyXUM KOHTAKTOM' IOCKOJIbKY
KOHTAKTBI pelie He UMEIOT 3JIEKTPUUYECKOi cBsi3u co cxemamu camoro PLC. Pernelinbie
BBIXO/IbI YCIIOBHO ITPOTUBOMOCTABIIAIOTCS "TPAH3UCTOPHBIM", TO €CTh MOITYITPOBOIHUKOBOMY
KOHTaKTY, KOTOPBI UMEET IEKTPUUECKYIO CBS3b CO CXeMaMU KOHTPOILIEpA.
Iudposoii (B cmbiciie digital) 00bIMHO MPOTHBOMOCTABIISETCS AaHATOTOBOMY M 0003HAaYaeT
HEKOTOPBIA OTJENbHBINA €TMHUYHBIA KOHTAKT, BKIIOUEHHBIH B KaKyl0-HUOYAb IPYIITy
KOHTAKTOB, OOBIYHO 8 10 KOJIMUECTBY OUT B Oaiite. B oTimune oT aHamoroBoro, u3MeHEHUS
HaIPsDKEHUS HAa TAKOM KOHTaKTE MMEIOT JIBA OCHOBHBIX 3HAUEHUS, YCIIOBHO
cootBercTBYyOmUX 1 1 0. [ToaTomy 111 poBOIl BBIXO MOKET UMETh KaK peJeiHbIN, TaK U
TPaH3UCTOPHBIN KOHTAKT, & CAMO MOHATHE HECKOJIBKO a0CTParupoBaHO OT
AIIEKTPOCXEMATUKHU.
[udpoBbiMu ii.Ni aHATOTOBBIMH OBIBAIOT KaK BBIXOBI TAK U BX|O/IBL. & PEJICHHBIMH U
TPaH3UCTOPHBIMHU TOJIBKO BBIXOJIBI.

- Yro cayuurcs, eciau Bxoabl 10.0 u 10.1 o0a BkiIroUaroTcs B TO ke camoe BpeMsi? Boixon
Q0.0 set unu reset? YtoObl OTBETUTH Ha 3TOT BONIPOC, MbI JOJDKHBI [yMaTh O
0CJIeI0BAaTEIbHOCTH TIpocMOTpa, ladder Bceria mpocMaTpuBaeTcst CBEpXy JOHHU3Y, ClIeBa
HarpaBo. [lepBas Bemis B mpocMoTpe - cMoTpeTh Ha Bxozbl. 10.0 u 10.1 o6a dpusznyecku
BKJIFOUCHBI. 3aTeM PIC BBIMOJIHSET mporpamMmy. HaunHast ¢ BepxHero sieBoro, Bxon 10.0
BEpPEH, M03TOMY, OH JIoJbkeH ycTtaHoBUTh Q0.0. 3aTeM mpocMOTp UAET B CIEAYIOILYIO BETKY,
1 Tak kak Bxox 10.1 Bepen, uTo oH no.JokeH nepe3arpy3uth Q0.0. To ects, cOpocuts QO.0.
[TosTOMY B mocieHel 9acTu MPOCMOTpa, Koraa PIC OOHOBIISIET BBIXO, OH OyIeT
nonepsxkuBath otkiroueHre Q0.0 (To ects copoc (reset) Q0.0).

AKP Ne4 «Tumnsl JaHHBIX)

- C KakuMu TUIIaMU JaHHBIX MOTYT paboTaTh KoHTposuiepbl SIMATIC S77?



BOOL
&}(’)’I:D JlanHsIe 3T0r0 THITA ABIAF0TCE KoMOMHatmamu 6utos. Ot 1 6urta (T BOOL) a0 32 duroe (DWORD).
DWORD
[CHAR [Z[am-me 3TOr0 THIA 3aHNMA0T POBHO OJMH CHMEBOI 13 Habopa cumeonoe ASCIL
INT
DINT O™ maHHEBIe JOCTYIIHEL 412 00paboTKN YMCIOBEIX BEMHNH (HapyMep. A4 pacieTa apu(MeTHHecKiX BEIPAKeHMIT
REAL
SSTIME
TIME Jlantsie 3TOr0 THIIA MPEACTABIAIOT PAasHbIE 3HaYeHNa BpeMenu u aatel BHyTpu STEP 7 (Hanpumep, utobe! yera
DATE naTy MM BBECTH 3HAYCHHME BPEMEHH 114 TaliMepa).
TIME_OF DAY
— Kaxkossl Tume! jauabixX a3bika STEP-7&
/)\

3NeMeHTapHbIe « Burossie Tuns! nanksix (BOOL, BYTE, WORD, DWORD, CHAR)
. TUNBL JAaHHBIX 2

(a0 32 6uT) MaTemaTnyeccne Tvnb! AadHeIx (INT, DINT, REAL)

+Bpenentsre Tuns! (SSTIME, TIME, DATE, TIME_OF_DAY)

(bonbwe, yem 32 6uTa)

» Maccue (ARRAY)
* CTpyxTypa (STRUCT)
« Ctpoka (STRING)

Thnbi AaHKBIX, OnpeeleHHble

nonbs3oparenem
_(Gonbwe, yem 32 0ura)

Tun panrbix UDT {UserDefined Type)

- Kaxossl popmarsr 16-6uToBbIX yncen?



| PG ' CPU
0 2 9 8
mo L LI | LI | LI | 1
b [0]o[o]ofo]o[1]o]1]ofo[1fo[1]1]0]
o/0/0/0/0/0/0|1/0/0/1]0]|1/0/0]0
INTEGER 296 | g
266 + R+ 0= 206
== tf 4 93 92 10 & 7 . 5 3 H L -]
]ﬂ [ala]afa]1]2]1]0fo]1]1]o o]0 1]1]
INTEGER 413 28 97 2428 22

r 1 256+ 128 + 16+8+ 4 =312

-(412+1)=-413

—_ - - - - —

®opmarsl 32-0UTOBBIX yncen?

Im:g:-xaaraa:a:z:::-aevv-c-'-o-oux. B PTG PR WY S0 E 0
+296 ojo/j0/0/0/0/0/0/0/0/0/0/0/0/0O|0O|JO/O/0/0/0O[0O/0|1/0/0{1/0]1 0
28 2 2
Integer (32 Bit) = ;56 * ;2 - ;-2%
| “::> OB6wmit hpopmar ana uncna real = (3nax) « (1.f) « (20127)
+0.75 3naxumena
’»;gue.‘ relal e= 3'.m°"m (8 6uT) f= Mam:cca (23 6ur)
3"2:’.1 EL- :l:d:‘ll.‘::':e'i'l'7'|'l‘l'3': 1Y 96 27 & 84 9 :
o|0Oj1j11/1)1/1/0/1/0/0/0/0/0/|0|0/0|0Oj0/0/0/0/0/0/0/0/0]0 0
’2‘252‘ 2822 2’%’2"‘2’32'32-‘ ..... 2

Yucnoreal=+15+2 %2075

(DOpMaTLI, KOTOPBIC MOTYT OBITh OpCACTABJICHBI C ITIOMOIIBIO JAaHHBIX p%ﬂHqHOﬁ I[JII/IHBI?




I1Hn H | PasMep | BosMoKHBIE JHANA30H H NPeICTABIeHHE IIpuMmep
OMHCAHHE B (popMaThI THCe]
OHTAX (0T MHHHMA.IEHOTO 10
MAKCHMA.TLHOT 0 3HAYeHHS)
BOOL (GHT) 1 BymeB TekcT TRUE/FALSE TRUE
BYTE (Ga#rT) 8 IlTecTHaonaTHPHIH | 0T B#16#0 no B#16#FF B#16#10
0@ THCIo byte#16#10
WORD (c10BO) | 16 JIBOHTHOE THCIO 0T 2#0 1o 2#0001_0000_0000_0000
2#1111_1111_1111_1111
IlTecTHaonaTH- 0T W#16#0 10 WH#16#FFFF WH#16#1000
PHHHOE HHCIIO word16#1000
BCD oT C#0 1o C#999 C#998
JecaruaHoe qaeno | o1 B#(0.0) 10 B#(255.255) B#(10.20)
ez 3HaKa byte#(10.20)
DWORD 32 JIBOHTHOE THCIIO 0T 2#0 10 2#1000_0001_0001_1000_
(oBOfHOE 2#1111 1111 1111 1111 1011 1011 0111 1111
CII0BO) 1111_1111 1111 1111
IlMecTHannaTH- DW#16#00A2 1234
PHHHOE THCIO o1 DW#16#0000_0000 10 dword#16#00A2 1234
DW#16#FFFF_FFFF
JlecATHIHOS THCTIO B#(1.14.100.120)
ez 3HaKa o1 B#(0.0.0.0) 10 byte(1.14.100.120)
B#(255.255.255,255)
INT (memoe | 16 JecaTHIHOE IHCIO | 0T —32768 10 32767 24
THCIO) CO 3HAKOM
DINT 32 JecaTHdHOe THCTO | 0T L#-2147483648 mo L#-111
(aBOHHOE €O 3HAKOM 1#2147483647
L1710 YHCII0)
REAT (qucmoc | 32 IEEE Bepxnad rpannna: £3.402823e+38 | 1.268467et+11
IIaBaroIett THCIIO ¢ Hmsmag rpaHnna: =1.175495e-38
TOTIKOH) TLIABAKINEH TOUKOH
CHAR 8 CmvBon ASCIL 'A'VB'HIO C
(CHMBOIT)

- Co3natb Tabnuiy u3 4 Npou3BOJIBHBIX 3HaYeHUH HaunHaroumxcs ¢ aapeca VW100!

| Table iz 4 proizvolnih znadeni 7, 3. 18, 25 nadinaja s Vw12

Metwork 1 Metwark Title
|BarpgauTbrnaKCHmaanmnnnHHgTaﬁnuub
I

LD SHO .1

MOVY +4, VW10
Metwork 2

I

LD SHO .1

ATT +7, VW10
AENO

ATT +3,. WW10
AENO

ATT +18, VW10
AEHO

ATT +25, VW10

- Ilepememnienue naHHBIX!




b

MOV_B MOV_B
SM0.0 SM0.0 LD SMO0.0
—{— EN ENO |— —EN OUT — MB5 | |MOVB 5, MBS
5'— IN OUT — MB5 5 —IN ENO—
_I'IWL MOVB 5 MBS //8-BuTHaA KOHCTaHTa (yenoe)

nepegaun MOVB 162EF MBS

MOVW VWO MW10
MOVD VDOMDO
MOVR VDO,MDO0

//6anT B 16-pu4HOM hopmare
/MepemewieHue cnosa
/MepemelyeHe ABOIHOro cnosa
/MepemewjeHne BeWEeCTBEHHOTo Yucna

AKP Ne5 «Mepkepsl. BuyTpennee pene»

— Haunbosee 4yacTo npuMeHsieMble crielIHAIbHbIE MepPKepbI!
SMO.0 - burt. ycTaHOBJIeHHBIH Bceraa.
SMO.1 - BUT MHUIMAJIM3ALNH - TOJBKO B IepBOM padoueM LHUKJIe.
SMO0.4 - T'enepaTop UMNYJILCOB MHUHYThI
SMO0.5 - T'eneparop nmmnyabcoB 1 cekynaa (SMO.5 TakroBslii Mepkep - ummyabe ON Ha 0.5¢ n
OFF na 0.5s. T. e ncnosib3yercst kKak 2HZ reHepaTop UMIYJIbCOB.
SMO.6 - 9T0 GMT H3MeHeHHUs COCTOSTHUS B KaKA0M LIMKJIe

- IIporpamma Ha si3pike LDR

| [pOrpartaa c YSEAMMEHHEM BXOGHENX YCIDEHA,

Metwork 1
10.0

Ecnw 100w 10,2 markHyrel v gxon 10,3 samkhyr, To HyTpenHes pene MO0 akTueupyeTca

0.1 0.0

10.2

_|

Metwork 2
0.0

|_

| | !
1 | S

Ecnm exon 10,3 akTHEMPYETCA, TO ECTE BEISOGHON CHUMHAN C Beixoga Q0.0

10.3

Goo

— —

- 3angauya. [Tycts Bxox 10.0 H Bx0ox 10.2 - 3T0 cCUTHAIBI OT (POTOIEKTPUUECKUX JATUUKOB,
KOTOpBIC (DUKCUPYIOT HATUYHE YEeIIOBEKa (FIJIM aBTOMOOWIIS), TPUOIIMKAIOIIETOCS UITU
YAQIAIOIIETOCs 10 00e CTopoHbI 0aprepa, Bxox 10.0 - ¢ ogHoit ctopons! u Bxoa 10.2 - ¢
apyroi. Bxog 10.1 - pazpemaronuii BXo U1 3aIlyCKa CUCTEMBI.



Ecnu Bxona 10.0 wnu Bxox 10.2 u Bxox 10.1 akTUBHPYIOTCS, TO BBIXO/ €CTh C BHYTPEHHETO pelie
MO0.0. DTOT BBIXOJ] 3aKpbIBACT BHYTPEHHUE BXOIHBIE KOHTAKTHI petie, U eciii BxoA 10.3 (Hampumep,
JATYUK TTOJIOKECHHSI - KOHIICBOU BBIKITIOYATEIh) PUKCUPYET, YTO Oaphep 3aKPbIT, TO AKTUBUPYETCS
Bbixo1 Q0.0. u MmoTop mogHuMaeT 6aprep. Eciu natunk (KoHIIEBOM BhIKIIFOUaTens 10.3) onpenensier,
4T0 Oaphep yKe OTKPBIT, TO YETOBEK WM MallliHA MOTYT UATH. Uepe3 KOpoTKoe BpeMst Oapbep
3aKpbIBACTCS.

- Kak 3agartp OyJeBy koncranty 0 wiu 1 Ha si3bike LAD?
Network 2 : Koucrasra 0

‘ MO.0 MO.0 MO.0

| ] | 2 [ |
‘ 11 I/I WS |

Network 3 : Koncramra 1

MO.1 MO.1

.
—

— 3amaua.
Ha Bxon 10.1 moctynaer kpatkuii curnan. Axtusupyercs Boixoa Q0.1. Ha Bxox 10.1 cHoBa
nocrymnaet kpaTkuii curaan. Ho akrusupyercs Beixon Q0.2. Jlanee 3anoBo Ha Bxox 10.1
noctynaet kpaTkuil curnan. Axrusupyercs BoixoJ Q0.1.Cka3ats TouHee - TpUrrep co
CUYETHBIM BXOJIOM WJIM MHAYE JEUTENb Ha 2.
Peanuzyercs 3T0 myTeM aHalu3a TEKYIIEro COCTOSHUS M YCTaHOBKH (MM cOpoca) 160ro
IPOrpaMMHO JIOCTYITHOTO OUTa cpa3y Mocie TOro, Kak MOCTYNUII BXOJHOW UMITYJIbC. DTO IpU
YCIIOBUH, YTO BpeMs pabOThI IPOrpaMMbl MEHBIIIE, YeM MHTEPBaJl MOCTYIUIEHUS BXOAHBIX
UMIYJIbCOB. IMEHHO Ha OCHOBaHMHU TEKYIIETO COCTOSIHUS ATOr0 OMTa U MPUHUMAETCS pelieHue, Ha
KaKOM U3 BBIXOJIOB (DOPMHUPOBATH CUTHAIL.

- MmMeetcst 11 MeTOI TTO/ICYETA YHCITA TPOTPAMMHBIX IIKIIOB B PLC 1 ucmonb3oBaHus
uHopMaluy, "B KaKOM LUKJIE TPOrpaMMbl Mbl Haxoumcs " BHyIH nporpammsl PLC?

- Network 1

- LD SMO0.1

- MOVW 0,vyW1000

- Network 2

- LD SMO0.6

- EU

- LD SMO0.6

- ED

- OLD

- INCW VW1000

- Network 1 YcranasnmuBaet cuéruuk B 0, eciu PLC mepexoaut B pexxum RUN.

- Network 2 ysenmnuusaer VW 1000, eciu noJg0KUTEIBHBIA WM OTPULIATEILHBIA Kpal
UMITYJIbCA IPUXOAUT OT

- SMO.6.



- KakoBo ocHOBHOe pa3inyue Mexay Bxogom u BcnoMorateibHbIMH KOHTAKTAMU
-MepKepaMu?

Bxo/HBIE KOHTAKTBI COOTBETCTBYIOT (DM3HMUECKUM yCTPOUCTBAM, KOTOPBIC HAXOASITCS BO
BHEIITHEH LIEeTTH WM HEMOCPEJCTBEHHO B TIpoIiecce M1l 0OpaTHOM CBsi3H. MepKephl - 3TO
MecCTa MaMsITH, XPaHsIIHe TPOMEKYTOUHBIE JIOTHYECKUE PE3yJbTaThl, U OHU HE COCTUHEHBI C
(U3UYECKUMHU YCTPOHCTBAMH.

- Kaknue B koutposiiepe S7-200 Mepkepbl COXPAHSIOT COCTOSIHHE MOCJI€ BHIKJIIOYEHH S
nATaAHUs?

S7-200 mo3BoJIIeT ONPEACTUTh MaMATh, KOTOPask COXpaHAETCs MPH MoTepe MUTaHuss. MOXHO
BBIOpATh 00JIACTH MAMSATH, KOTOPYIO HEOOX01UMO ObLT0 OBI Oyepru3oBaTh MpH MOTEPE MUTAHUS,
OIIPENICIIUTH JMANa30HbI aJJPECOB, KOTOPHIC JOKHBI OBITH COXPAHSIEMBIMHU, B 00JIACTSAX MaMATH M.

[To ymomuanuto nepseie 14 6aiitoB 6uTOBOM (M) maMsATH HE COXPAHSIOTCS.

- KakoBa poJib cnenuaabHoro mepkepa SM0.2?

AKP Ne6 «Taiimepsi»

-  Tabauua TaiimepoB

Tum tafimepa | Paspemenue B | MaxcumanrHoe Howmep taitmepa
MHITHCEKYHIAX (ms) 3HAUYCHHE B CEKYHIAX
(s)
TONR 1 ms 32,767 s T0. To4
10 ms 327.67 s T1-T4, T65-T68
100 ms 3276.7 s T5-T31.T69 —-T95
TON. TOF 1 ms 32.767 s T32.T96
10 ms 327.67 s 33 -T36, T97-T100
100 ms 3276.7 s T37-T63, T101 —T255

- Kak npoBecTu npeaycraHoBky Taiimepa?

t(c)-1000

paspeuierte maiivepa (Mc)

PT =

- [Ipumep 1.

Ecmut=1min=60s

Taiimep ¢ BpemeneM 3ajepkku t =1 ms :
60-1000

PT =50*1000/1 = 60000

Yucio 60000 6ompinie, ueM MakcuMaabHoe 32767 U 3a7aTh HHTEPBAT TAKUM TaliMEPOM HEJb3s1!

[Tpumep 2
Taiimep ¢ BpemeHeM 3anepxku t = 10 ms:

PT =60*1000/10= 6000
Yuco MeHbIIe, 4eM MaKCUMAJIBHO pa3penIéHHoe, TaiiMep MUCIIOIb30BaTh MOYKHO.
[Tpumep 3



Taiimep ¢ BpemeHeM 3anepkku t =1 ms: Eciu t =3¢
PT=3*1000/1=3000

[Tpumep 4

Taiimep ¢ pazpemienuem 100mc. ycraBka 3:

t = 3*100/1000 = 0,3s = 300ms

[Tpumep 5

Taiimep c paspemenneM 10ms. ycraBka 3:

t =3*10/1000 = 0.03s = 30ms
[Tpumep 6

PT=10

T =PT*10/1000 = 0.1s = 100ms

— Taiimep ¢ 3aaep:kkoii mo Biawuenuio TON (Ou-Delay)

T33

| | I TOM

3 _pT

- HmnyabscHasi guarpamma!

CRXN]

7
-
T3 ___,-""

|
[exvines SHateEns ro
- I PT=3

T33 ]

EHT Tar e

T2

| | I TONR

10 —{PT

NmnyabcHas puarpammal

- HaxannmBawmuii Taiimep TOXR (Retentive On-Delay)



100

b

T2 -
Tekyllee shauexpe
T2
_ But tarmepa

—  Otaunyus taiimepoB TON u TONR?

h
——————————,

FT=10

Taiimepst TON u TONR BeayT oTCYET BpeMEHH /10 MAKCUMAIIbHOTO 3HAYEHHUSI, €CIIU OHU
akTuBU3upoBaHbl. O0a TaiiMepa OTCUUTHIBAIOT 3HAUCHHE BPEMEHH, KOT'/1a aKTHBHPOBAH BXOJ
Pa30JIOKUPOBKH.
Ecnu onepanus «3anmyck taiimepa TON» neaktuBupyercs, To Taiimep copacsiBaercs. Ecnmu
onepauus «3anyck Taitmepa TONR» neaktuBupyercs, To TaiiMep OCTaHABIMBACTCA.
[Tpu BBIKITFOYEHHOM BXO/I€ pa30JIOKUPOBKHU 00a Taiimepa He padoTarot. Ho Taiimep TON
aBTOMaTHuecKu cOpaceiBaercs, a TaiiMep TONR coxpansier cBo€ nocnenHee 3HaueHUE BpEMEHH, a
He cOpachIBaeTCs.
Taiimep TONR oTcunThiBaeT BpeMs B T€UEHHE BCETO IPOMEKYTKA BPEMEHH, KOT/1a BKIIIOUECH
pa3pemarmuii BXo1, HO He cOpachIBaeTcsl, KOT/Ia BXOJ] OTKIfoUaeTcs. TaiMep JomKeH ObITh
copomren komanaoit RESET. Ilpu cOpoce Taiimepa Tekylee 3HaUeHUE YCTaHABIMBAETCS B HOJIb, OUT
BBIKJIFOYAETCs. DTO €IMHCTBEHHAs! KOMaHa, KoTopas cOpaceiBaet Taiimep TONR.
O06a TaiiMepa OCTaHaBJIMBAIOTCS, €CJIM OHU JOCTUTAI0T MAaKCUMAJIbHOTO 3HAYEHUSI.

— 3ajava Ha OCHOBHbIE (PYHKIIMU TailMepoB
Motop 1 Hacoc 17151 cMa3KM MOTOpa BKJIFOYAIOTCS OAHOBpeMeHHO. CMa3ka HeoOxo1uma emié Ha
HEKOTOpPOE BpeMs ITPH OCTaHOBKe MOTopa. [locie Toro, kak MOTOp OCTaHOBHJICS, HACOC CMa3KH
ocTaércs BKIIOYEHHBIM Ha BpeMs OCTaHOBKM MoTopa. B mpumepe Ha 20 cexyH/.

MoTop

MO.1

Cmaszka | 20s

- CO?-ZIaTb regepaTop npaMoyroJbHbIX HMITYJIbCOB € 3aJaHHBIMHU VIMTCJIbHOCTAMMU
HMIYJIbCA M Nay3bl (MyJIbTHBHOPaTOP)



| MuyneTHEHEpaTOR

Metwork 1

LD SMO.0
AN Tag

TOH T37. +5
Metwork 2

LD Ta7

TOH T3g., +5
Metwork 3

LD Ta7

= Qo2
Metwork 4

LD Tag

= Qo1

Tabiraep 38 na&T CHMrHan Ha Belkog 2

Tabirep 37 Q38T CHMrHan Ha Belkog 1

Eciu He akTHEEH TalimMep 38, To SanycTUTe Talkfrep 37

Mocne eegepsteM TakMep 37 sanycraset Talimep 238

— IMocaexoBaTebHOE BKJIIOYEHHE BLIX0A0B!

| rinning lights]
Metwork 1 Metwark, Title
Gon Tar
0.0 =— OR 51 ouT IN TOM
T39=— T3e=—R SH +H=—{FT 100 ms
MNetwork 2
[0 Tag
Tar=—51 ouT IM TOM
T39=—FR SH +h=—PT 100 mz
Metwork 3
0.2 T4
Tag=—151 ouT IM TOM
TR SH +h—{PT 100 ms




Ipuio:xkenne 2

OueHovHbIe CpeaCcTBA /1Jis1 MPOBeIeHHUs IPOMEKYTOUHOI aTTeCTALNHU
a) [lnanupyemble pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHU
NMPOMEKYTOYHOM aTTeCcTallum:

Kon WNunukartop OneHouHble CpeacTBa
WHIMKATOpa | JOCTUKCHUS

KOMIICTCHII N
1 2 3

IIK-1: Cnocoden pa3padaTbiBaTh NPOEKTHbIE HNHHOBAIIMOHHBIE PelIeHUsT M0
MOI€PHHU3AIUN TOPHBIX MAIIIMHBI M 000PYI0BAHHS PA3JIUYHOI0 (PYHKIHOHAJIBHOTO
HA3HAYEHUS B PA3JIMYHBIX KJIMMATHYECKNX, TOPHOTe0JIOTHYeCKUX U TOPHOTEXHUYECKUX

YCJIOBHUSIX

IK-1.1: O060CHOBBIBAET Ilepeuens meopemuueckux 60npocoe K 3auemy:
TEXHOJIOTHIO U CB000HO MPOrpaMMHUpyEMble KOHTPOJLIEPHI.
MEXaHHU3aIII0 Crpykrypa CIIK.
TOPHBIX padoT, ®dynkuuonanbHas cxema CIIK.
METOBbI OcHosuble npuHLuIkl nocrpoenus CIIK.
npOoGUIAKTUKN JIBon4Has cucTeMa UCUUCICHHUSL.
aBapuii MaiiH 1 | OG1acTu NPUMEHEHUS.
o0opyoBaHus, OcHOBHBbIE JIOTHYECKHE (PYHKLIUH.
CII0COObI KomOunanmu norudeckux pyHKIUH.
JMKBUAALUYI UX VYnpouenue goruyeckux ¢pynkuuit. [Ipumepsr.
ITOCJIEICTBUM Juarpamma Kaproxo Beiiua.

Koncrpykuusa u npunuun aeiictus CIIK.

[IpuHuMnuanpHas cxeMa MUKPOKOMITBIOTEPA.

CB00o1HO porpaMmMHpyeMblil KOHTposuiep hupmbr Decto

FPC 101.

HenTtpansusl 6ok CIIK.

[IpuHIMI neHCTBUS LEHTPAIILHOTO OJI0Ka.
Hcnonp30BaHne NporpaMMHON MaMsATH.

[Iporpammuposanue CIIK.

CucremaTuzanus NpUHATHS PELLICHUS.

[Toarannas monens coznanus nporpammsl Juist CIIK.

S3p1kn nporpammupoBanus. [Ipumepsl.

Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:
Pa3paboraTs peneitHO-KOHTaKTHYIO CXeMY YIIpaBICHUS
ITHEBMOIIPUBOJIOM COTJIACHO JTUarpaMMbl
«TepeMelIeHre-1ar




Ilpumepnuie 3a0anusn na pewienue 3a0a4 u3
npogheccuonanvhoii oonacmu

Paspaborath nporpammy yuera qucna
aBTOCAMOCBAJIOB HAaXOAIIMXCS B Kapbepe. 3a1acTCs 4TO Ha
3arpyaeMbIX IUIOMIAJKaX Y 9KCKaBaTOPOB UMEETCSI MECTO
st N camocBaios.

[Ipu BBE3E B Kapwep Kaxaoro asromodbmis (E0.5)
CUETYMK TPHOABISET K CBOEMY COICPKUMOMY 3HAYCHHE
«1», a pe3ynbTaTr CIOKEHUS BBIBOJUTCS HA MHAMKAIMIO. A
pu BbIe3/1e aBTOMOOUIIs U3 kKapbepa (E0.7) k cogep:xumomMy
cueT4yrKa npudaBiseTcs «-1».

KonTpomiep  curHanm3upyer O  COBIAJCHHUH

3aJaHHOTO H (PAKTUYECKOTO 3HAYCHHA. OTO JIOJDKHO
OCyIIECTBIsIETCS TpU momomu cBerodopa. Caerodop
senenbiit (A0.2), ecniu B kfpbepe eiie ectb CBOOOHBIC
Mecta, cBeTodop kpacHsblil (A0.3), eciii Bce MecTa B rapaxe

3aHATHI.

IIK-1.2:

Hcnons3yer
udpoBbie
nH(pOpMaAIMOHHBIE
TEXHOJIOTHH IIPU
MIPOCKTHUPOBAHHUH
TOPHBIX MAIUH U
000pyI0BaHUS

OO011re 351eMEHTHI A3bIKOB ITPOrPaMMUPOBAHHUS.
Pecypcbl cBOOOAHO TPOrpaMMHUPYEMBIX KOHTPOJIEPOB.
BxoaHble yCTpOHCTBA, BBIXOIHBIE YCTPOUCTBA U
3alI0OMUHAIOLIEE YCTPOUCTBO.
OyHkuuy. @yHKIMOHAIbHbBIE OJIOKU.
OyHKIIMOHAIBHBIE OJIOK-TUarpaMMBl.
DNEeMEHTHI S13bIKa IPOrpaMMUPOBaHUs (DYHKIIMOHATBHBIX
OJIOK-IHarpaMM.
Komanapl. CTpyKTypu3HpOBaHHBIN TEKCT.
Omneparops! s13bIKa CTPYKTYPU3UPOBAHHOIO TEKCTA.
@OyHKIMOHANbHBIE OJOKH U (PyHKINN
Jlornueckast cucrema ynpasieHHUS.
KoMOnHMpoBaHHBIE JTOTMUECKHUE OTIEpALUU.
Ycranosnenue GpponTos. IIpumepsl.
Talimepsl.
CueTrunku.
[TocnenoBarenbHbIE CUCTEMBI YITPABICHHUS.
KommyHukanus.

[To nanHOMY (pparMeHTy IpOrpaMMbl MOCTPONTE
JUarpamMmy «repeMerieHne — mar» Jjs THIPOLUUINHIPOB
A, B, C,D.
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IlpumepHoe 3aiaHue /ISl pelIeHU 324241 U3
npodeccuoHaIbHOM 00J1aCTH

Pa3paboraTe cucteMy COPTHpPOBKU JAeTajeil Tpex
BHUJIOB MaTEpHUAJIOB MO TPEM JIOTKaM: YEpHBIM MeTaml -
moTrok Nel, mBeTHOM MeTaln - J0TOK Ne2, macTtMmacca -
norok Ne3. Cucrema cocroutr wu3 npusBoga Nel
—obecrneunBaroONuii HampaBieHue K 1-My JOTKy, MpHUBOJIA
Ne2 - ko 2-my 51OTKy, cromopa, TpaHCIOpTEpa, KHOIOK
«ITYCK» M «CTOI», KOHIEBBIX AaTYMKOB MPUBOJIOB Nel n Ne2,
CEHCOPOB OMpeeIeHus Tuma neranei ceHcop Nel - mrobas
Jeranb, ceHcop Ne2 - neranp HE U3 YEPHOrO MeTasua,
ceHcop Ne3 — mmactmaccoBast getainb. [Ipu HaxaTuu nepBoit
KHOTIKM  CHCTeMa OTpalaThIBa€T OJWHOYHBIA  ITHKJ
(coptupyer onHy JeTalb U OcCTaHaBiuBaercs). llpu
HQXaTUW  BTOpPOM  KHOMKH  cHCTeMa paboraeTr B
ABTOMAaTUYECKOM pEXKHUME, MOKa HE MOIY4YuT 5 aerane
OJIHOTO THIA. TpeThsi KHONKA UCIOIB3YETCS I AaBapUMHON
OCTaHOBKHU cuCTeMbl. [Ipu MosiBIEHUU 3arOTOBKHM Ha JICHTE
KOHBEWEepa, OH BKIIIOYAETCS U BKIIFOYAETCS CTOTIOP, KOTOPBIi
yAEpKUBAET 3ar0OTOBKY Ha BXOJI€ B KOHBEilep B TeueHue 3
cekyH. [locne 3TOro cTomop BBIKIHOYAETCS U MO3BOJISIET
3arOTOBKE IEpeIBUTaThCA HA KOHBeKepe. B cooTBeTCTBUU C




tunoMm aetanu npuBoAbl Nel, Ne2 wuiM HM OIMH M3 HUX
HaIlpaBJAIOT JETallb B COOTBETCTBYIOIIMM J0TOK. Ilocie
ONyCKaHWs JIETald B JIOTOK TMPUBOJ, HaIpaBJEHUS
BO3Bpaliaercs B ucxoaHoe cocrosinue. Ilocie 3aBepiuenus
UKJIa pabOThl CHUCTEMBI KOHBEHEp aBTOMATHYECKU
ocranaBiuBaercs. I[locnenyroniee BKIIOUEHHE CHCTEMBbI
BO3MOJKHO TOJILKO IOCJIE €€ BLIKJIFOUEHMS KHOIKOM «CTOII.

MeToanyeckue peKOMeHIAIMM sl MOATOTOBKH K 3a4eTy

[Tpy moaroToBKE K 3aueTy y CTYJEHTa JAOJKEH OBbITh XOPOIIMH y4eOHUK WIJIM KOHCIIEKT
JUTEPaTyphl, IPOUUTAHHOM 110 YKa3aHUIO IIPEN0AaBaTENsl B TEUEHUE CEMECTpA.

Brauase ciieyer mpocMOTpeTh BECh MaTepHall MO CIaBaeMOU TUCITUILINHE, OTMETUTD IS
cebst TpyaHsie Bompochkl. OO0s3aTeNIbHO B HUX pa3olOparhea. B 3akimtoueHue eme pas
[[eJIeCO00Pa3HO TOBTOPUTH OCHOBHBIC ITOJIOKCHHUS, WCIIONB3YS IPH 3TOM OIOPHEBIC
KOHCTIEKTHI JieKiuii. [lpu 3TOM HyXHO 00paTuTh 0cO00C BHHMAHHE HA TEMbI YUCOHBIX

3aHHTHI>i, MPOMMYHICHHBIX CTYACHTOM I10 PA3HBIM IIPUYINHAM.

[Tpu moaroroBKe K 3a4eTy HEOOXOIMMO TOBTOPSTH MPOWMIEHHBIN MaTepHal B CTPOrOM
COOTBETCTBUHU C y4eOHOH paboueill mporpaMMoi IUCHUIUIMHBI, PUMEPHBIM IEpEeYHEM

y‘le6HBIX BOITPOCOB, BBIHOCAIINUXCS HA 3a4Y€CT U COACPIKALIUXCA B JTAaHHOM nporpamMmme.

Ecnu B mporiecce caMoCToSTeTbHOM paboThl Ha/l U3YyYEHHEM TEOPETUUYECKOTO MaTepuaia
WIM TpPU PEIICEHUH 3a/ady y CTYAEHTa BO3HHUKAIOT BOIPOCHL, PA3PELIUTh KOTOpPbHIE
CaMOCTOSITENILHO HE yJIaeTCs, HEOOXOAUMO OOPATUTHCS K TIPETIOAaBATENIO ISl TOTYyYSHHS
y HET0 pa3bsICHEHUH WK yKa3aHuil. B cBOMX Bompocax CTyAEHT JOJIKEH YETKO BBIPA3HTh,
B UEM OH HMCHBITBIBAET 3aTPYJHEHHUS, XapaKTep 3TOT0 3aTPYAHEHUs. 3a KOHCYJIbTaluen
cienyet oOpalaThCs ¥ B CIy4ae, eIl BOSHUKHYT COMHEHHUS B IPaBHJILHOCTH OTBETOB Ha
BOIIPOCHI CAMOTIPOBEPKH.
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