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JIMcT perucTpanuu u3MeHeHuil v 10N0JTHEeHN I

Ne Pa3nen Kpatkoe conepxanuen3aMene- JHara. Neo Ioamnuce
/T PITJ] (mo- HUSI/ TOTIOTHEHUS MPOTOKOJIA 3aB. Ka-
JUyTIs1) 3aceaHus dbenpoit
Kadeapbl
1 PII AxTtyanusanus Bcex paszaenos PII 29.06.2016 1.
MPOTOKOI Ne2
2 | PII AkTyanu3zamus Bcex pazzaenon PII 28.09.2017 r.
poTokoy Ne2
3 PII AxTtyanusanus Bcex paszaenos PII 07.09.2018 r.
rpotokos Nel
4 PII AkTtyanuzanus Bcex paszaenon PII 26.09.2019
poTokoJ1 Ne 2
5 Axrtyanuzanus y4eOHO-METOANYECKOTO U 01.09.2020 mpo-

MH(POPMALIMOHHOTO 00ECIICUeHUS TUCIIUTLITH-

moxoit Nel




1 Ilesib 0oCBOEGHHS JUCHUIIIUHBI

L{enbto AMCUMITIIUHBI ABIsIETCS (HOPMUPOBAHKE Y CTYJCHTOB 3HAHUI IO MPOTrPAMMUPYEMBIM
KOHTpOJIJICpaM, MPHUMCHACMBIM B ABTOMATH3UPOBAHHLIX MPOU3BOACTBCHHBIX ITPOLCCCAX T'OPHBIX
MOPEINPUATHI U TEXHOJIOTHUECKUX KOMILJIEKCaX, a TAaK)Ke YMEHHUI UX MCIOJIb30BaHUS B MMPOEKTHBIX
peLICHUAX.

2 MecTo THCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl MOATOTOBKH
CHeNHAINCTA

Hucnurnnuna «[IporpaMmMupyembie KOHTPOJUJIEPHl B CUCTEMaX aBTOMATU3AIMK IIPOU3BOJICT-
BeHHBIX TporieccoB» b1.B./[B.01.02 BxoauT B BapuaTUBHYIO 4acTh 0JI0Ka 00pa30BaTEIbHOM IMPO-
TPaMMBI .

s u3ydeHus TUCIUIUTMHBI HEOOXOAUMBI 3HAHUS (YMEHHUs, BIaJeHUs ), ChOPMUPOBAHHEIE B
pe3yabpTate u3ydenus: aucuurinH «Mapopmarukay, «Teopus aBTOMAaTHYECKOTO YIPABICHUS,
«YnpaBlieHHEe TEXHUYECKH MU cUcTeMaMu», «OpraHuzanus 3KCIUTyaTallud aBTOMAaTU3UPOBAHHBIX
CHUCTEM.

3HaHud (yMEHUS, BIQJICHUA), TIOJYyYCHHbIC TIPU W3YYCHUH TAHHOW JUCHMILTUHBI OyIyT He-
obxoaumbl Tipu BeinosiHeHNH «HayuHo mccienoBaTenbekas padoTay, a TakKe JJis MOATOTOBKU U
HANMCAaHUS BBITYCKHOW KBaM(DUKAIIMOHHOW PabOTHI.

3 Komnerenunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCHUIIMHBI (MOAYJIs1) ¥ IUIAHUPYeMble Pe3yJibTaThl 00y4eHUs

CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3ynbTaThl 00yUCHUS
KOMIIETECHITUHU py' pesy. yu

OIIK-7 ymeHneM M0JIb30BATHCSI KOMIIBIOTEPOM KaK CPEICTBOM yNPaBJIeHUsI H 00padoTKu
HH(OPMALMOHHBIX MACCUBOB

3HAaTh: — KOMIIBIOTEPHYIO TEXHUKY
—  IporpamMMHbIE CpeICTBa 0OpaOOTKM MacCHBOB JAHHBIX
YMeTs: - KBaJM(UUIUPOBAHHO MPUMEHATH KOMIBIOTEPHYIO TEXHU-
Ky
— T0JIb30BaThCS MPOrPaMMHBIMH CpPEICTBAMU
Bnagers: —  KOMITBIOTEPHBIMU TEXHOJIOTHSIMU B chepe yIpaBiIeHUs U

00paboTKH MH()OPMAITMOHHBIX MACCHBOB

IICK 9.3 cnnoco0HOCTBIO BBIONPATH CNIOCOOBI M CPeICTBA MOHMTOPHHIA TEXHMYECKOI0 CO-
CTOSIHMSI TOPHBIX MALLIMH U 000pyaoBaHus 1Jis1 MX 3(PPeKTHUBHOI IKCIIyaTaAllUH

3HaTh: — OCHOBHBIE ONPEJEIICHUS, TEPMUHBI U TOHATHSI MOHUTO-
pUHTa TEXHUYECKOTO COCTOSIHUSI TOPHBIX MallluH

- cmocoObl U CpeicTBa MOHUTOPHHTA TEXHUYECKOTO CO-
CTOSIHMSI TOPHBIX MAaIllMH U 000pya0BaHus IS UX 3P dek-
THUBHOH 3KCIUIyaTalluu

YMmerts: — aKTUBHO CO3/1aBaTh U SKCIUTyaTHPOBATh CUCTEMBI MOHH-
TOPUHTa TEXHUYECKOT'O COCTOSIHUS TOPHBIX MAIIMH U
obopyoBaHus,

- BBIOMpATH CIIOCOOBI U CPEACTBA MOHUTOPHHTA TEXHUYE-
CKOT'O COCTOSIHMSI TOPHBIX MAIIMH 1 000PYIOBaHUS JUIS
uX 3 PEeKTUBHOI IKCIITyaTaIIN

Bianers: —  CIOCOOHOCTBIO BRIOUPATH CITOCOOBI M CPEJICTBA MOHUTO-
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CTpyKTYpHBI JIEMEHT
KOMIIETEHIIH

[Inanupyemble pe3yabTaThl O0y4eHHs

PHHTa TEXHUYECKOTO COCTOSHHS TOPHBIX MAIIH U 000-
pyaoBaHus U1t X 3()(HEKTUBHON IKCILTyaTaIlH
CIIOCOOHOCTBIO pa3pabaThIBaTh CHCTEMbl MOHUTOPUHTA
TEXHUYECKOTO COCTOSTHHSI TOPHBIX MAIlIMH 1 000py10Ba-
HUSI







4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIIACT 2 €UHUI 72 Jaca:
— KOHTaKTHas pabota — 18,7 akaj. yacos:
— aynauTopHas — 18 akaj. 4acos;
— BHeayautopHas — 0,7 akaj. 4acoB
— camocTosATeNbHas padota — 53,3 akaj. 4acos;

— 3a4cT

Ayautop- s y
Has Lg ;E Er
KOHTaKTHas | & ®DOpMBI TEKY- | & z
(=¥
abota < ero u > 5
g| P T | Bux camocros- » =
3 | (Bakam. va-| 2 . IPOMEXKYTOU- | £ S
Paznen/Tema qUCHUIIIIMHEL 2 o TENbHON 25
5 cax) = HOTO =
@) = paboThI O o
== = KOHTpOIIA yenie- | = =
Q
=38 S BaE€MOCTHU g =
2 |o| = < a
V| 3| & @)
5| 5| E
1.CBo6oaHo nporpammupyemsie| 10 | 2 1 9 |Ilouck nonon- |IIpoxoxnenne |OIIK-7,
KoHTpoyiepsl. Ctpykrypa. DyHK- HHUTEIbHON tectoBoro koH- |[ICK-
nuoHanbHass  cxema.  OCHOBHbIE unpopmanuu |tpons Nel ma  |9.3
MPUHIMUIOBI TOCTPOCHUS. J[BoM4Has 1o 3agaHHou  |(moprtane MI'TY
cureMa ucuucieHus. O6macTu mpu- teme. PaboTa ¢
MeHeHUsl. (OCHOBHBIE JIOTHYECKUE KOMITBIOTEPHOU
¢ynkuuu.. KomOuHanmm Joruueckux IIPOrpaMMoil.
byHKIME. YHOpolieHue JOTHUYECKUX
¢ynkuuit. IIpumepsl. Jnarpamma
Kaproxo Beitua.
2. KoHcerpykuus n npusHuun aevcreud | 10 | 2 1 9 |Ilouck nonon- |IIpoxoxnenne |OIIK-7,
CIIK. [IppHnunuaneHas cxeMa MUK- HUTEIBHON TtectoBoro koH- |[ICK-
pokomnbioTepa. CBOOOIHO Mporpam- uHpopmanuu  |tpossg Ne2 mHa  |9.3




MHUpYEeMbIi KOHTposuiep ¢upmbl Dec- 1o 3agaHHon  |mopraine MI'TY

to FPC 101. Lentpansusl 6ok CIIK. TeMe. Bolon-

[TpuHIMI NEHCTBUS LIEHTPATILHOTO HEHUE MPaKTU-

6moxka. Vcrmonp3oBaHue MPOrpaMMHOI 4ecKoit pabo-

namsatu. [IporpammupoBanne CIIK. THI.

CucremaTu3zanus IpUHATUS PELLIECHUS.

[ToatanHas Monenb co3IaHus IPo-

rpammsbl Juist CITK. S3biku nporpam-

MupoBanus. [Ipumepsi.

3. OO0m1ue 2JIeMEHTHI S3BIKOB MPO- 10 1 CaMmocTos- [Ipoxoxnenue |OIIK-7,
rpamMmmupoBanus. Pecypcel cBo60HO TenbHOE U3y- |TecrtoBoro koH- |I[ICK-
[IPOrpaMMHUPYEMbIX KOHTPOJUIEPOB. yeHue yueOHoi [Tponst Ne3 Ha 9.3
Bxonnele ycTpoicTBa, BBIXOIHBIE Y Hay4HOU Ju- |nopraine MI'TY
YCTpOICTBA U 3alIOMUHAIOIIEE YCT- TepaTypbl

porictBo. DyHKIMU. DYyHKIMOHAIb-

HBIC OJIOKH.

4. OyHKIIMOHATBHBIE OJIOK- 10 1 Boimonnenue  |IIpoxoxnenne |OIIK-7,
auarpamMmbl. JJI€MEHTHI sI3bIKa Ipo- MpakTU4YecKux |rectoBoro koH- | [ICK-
IrpaMMHPOBaHUS (PYHKIMOHATIBHBIX pabot Tpois Ne4 Ha 9.3
onok-nuarpamm. Komanasl. CTpykTy- nopraine MI'TY
PU3HPOBaHHBIN TeKCT. OnepaTropbl

S3bIKa CTPYKTYPU3UPOBAHHOT'O TEKCTA.

@OyHKIMOHANBHBIE OJIOKH U (GYHKLIUU

5 8. Jlornueckas cucrema yrpasiie- 10 /1 Camocros- ITpoxoxnenune |OIIK-7,
Hus. KoMOMHHUpOBaHHbIE JIOTHYECKUE TEIbHOE U3y- |TecTOBOro KoH- |IICK-
omepanuu. Y craHoBlieHHEe ()POHTOB. yeHne yueOHoi [Tponst Ne5 Ha 9.3
IIpumepsl. Y Hay4yHOU Ju- |noprtaine MI'TY

TepaTypbl




6. Taitmepsl. Cuetuuku. [locnenoa- | 10| 2 /1 | 8.3 |Bemonnenue |[Ipoxoxaenue |OIIK-7,
TEJIbHbIE CUCTEMBI yrpasiieHus. Kom- npakTuueckux |TectoBoro koH- | [ICK-
MYHUKaIIHS. pabor Tposst Ne6 Ha 9.3

nopraine MI'TY
HUTOI'O no gucuuninxe 10| 12 6/2 |53.3




5 Obpa3oBaTesbHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

B xoze npoBeaeHMsI IEKIMOHHBIX 3aHATHI IIPEayCMaTpUBAETCs UCIOIb30BAaHUE COBPEMEHHOTO
MYJIBTUMEAUMHOTO 000py10BaHUS (IIPOEKTOPOB, IEPCOHATBHBIX KOMITBIOTEPOB) ISl 00JIee YETKOTro
¥ HaIJIJHOTO BOCIIPUATHUS Y4eOHOro Marepuaia. V3noxxeHne JeKIHMOHHOTO MaTepraa COIpOBOXK-
JaeTcsl Mpe3eHTaluel (qIeMoHcTpanueld yueOHbIX MaTepralioB, MPEACTABICHHBIX B PA3IMYHBIX 3HA-
KOBBIX CUCTEMaX, B T.Y. HWJUTFOCTPATUBHBIX, TPaUUECKUX, ayAHO- U BUACOMATEPHATIOB).

[TpakTryeckoe 3aHsATHE MPOBOIUTCS B hOpME MPE3EHTALIUHU C MPEACTABICHUEM PE3yIbTaTOB PO-
€KTHOI1 1eATeIbHOCTH C UCIOJIb30BAHUEM CIEIHATM3UPOBAHHBIX MPOTPAMMHBIX Cpel.

B xoze mpoBeaeHus Bcex MPaKTUUECKUX 3aHATHI MPeIyCMaTPUBACTCS UCTIONb30BAHNE
CPEICTB BBIUUCIUTEIbHON TEXHUKH MPHU BBIMOJIHEHUN UHAUBUIYATbHBIX 33JaHUI U KOHTPOJIBHOM
paboThI; HCIIOIB30BAHKE HIIEKTPOHHOTO IEMOHCTPAIMOHHOTO MaTepHala 1o TeMam, TpeOyromum
wTocTpanuu paboTsl nporpaMMubix TpoAykToB: FluidSimH, FluidSimP, Simster MS Word, MS
Excel, MS Power Point;

B nporiecce npenonaBanus TUCIUILIMHBI UCIIOJIB3YETCS € TEXHUYECKHE CPEACTBA 00yUeHHUS
(munaktuaeckut crenas Gupmel FESTO)

Texkyuuii, IpOMeKyTOYHBIH KOHTPOJIb IPOBOJUTCS] TECTUPOBAHHUEM Ha 00pa30BaTEIbHOM
nopraine MI'TY ¢ 06s3aTenbHbIM 00CYKAEHUEM BBIIIOJHEHUS IPAKTUYECKOT0 3aJaHMsL.

6 YueGHO-MeTOANYECKOE 0fecTieyeHre CAMOCTOATEILHOH PadoThI

AynutopHas caMOCTOsITeNIbHAs paboTa CTy/IEHTOB MPEIoaraeT peluieHre KOHTPOJIbHBIX 3aad Ha
NPAaKTUYECKUX 3aHATHUSAX.

[TpumepHbIe ayUTOpHBIE KOHTPOJIbHBIE paboTh! (AKP):

AKP Nel «Onpenenenue Bpemenu ckanupoBanust PLC»

-M3BecTHO Bpems oOHOBIIeHUs BX010B = 300us u Bpemst o6HoBIeHUs BbIX010B= 100ns (1 us =1
MHUKPOCEKYH/a)

Taxk. obmee komudectBo 1/O Bpemst o6HoBIeHU 300 + 100 = 400us

Bpems BbinmonHeHus Kaxxaoi crnenupuueckoil HHCTPYKIIMU, U3 pyKOBOICTBA nosib3oBaTens PLC:
LD - 2us

TMR - 4us
LD - 2us
OUT — 3us

-OnpenenuTh TOTHOE BPEMsI BBITIOITHEHUS TIPOTPaMMBI!
-Ecnu ckopocTh penieHus 3a1a4u BakHa KaK MbI UCIIOJIb-
3yeM TMOJy4YeHHOE BpEMS JIIsl TOBBIIICHUS HAIe)KHOCTH?
-CKOJIBKO SI3BIKOB MIPOTPaMMHUPOBAHUS IIPEyCMaTPUBACT
crangapt [EC 61131-3.

-Kaxue BbIro/1bI TO3BOJISET MONYYUTh BHEAPEHHE CTaH-
napra [EC 61131-3.

-Uro npencTaBiieHO Ha JAaHHOM pUCYHKE?

-OCHOBHBIE TEPMHUHBI

Onpenenenne TEPMUHOB

DCS - Distributed Control System.

DESINA (DistributEd and Standardized INstallAtion technique for machine tools) - 3To Toprosas
MapKa CTaHJapTHON MHCTAISILIMOHHON TEXHUKH I pacIpeeIeHHbIX CUCTEM YIPaBICHUS CTaH-
KaMu. DTOT CTaHJIaPT OIPEEIISET MOIHbIM CIEKTpP TPeOOBaHUI K BO3MOKHBIM BapuaHTaM IO/
KJIFOYEHUS BCEX YCTAHABIMBAEMbIX KOMIIOHEHTOB. CTaHAAPT MMO3BOJISAET CHU3UTh CTOUMOCTB 000-
PYAOBaHUS, a TAK)KE€ CHU3UTD 3aTPAThl HA MOHTAX U MOJATOTOBKY TEXHHUECKOW JOKYMEHTAIIHH.
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HMI - Human-Machine Interface. 9to PC-unrepdeiic, mo3pomnsiomnumii oneparopy KOHTPOIUPOBATh
mporecc.

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

OPC - OLE nns ynpasnenus nporeccaMu. CTaHIapTHBIA MPOMBIIIIEHHBIA TPOTOKOJ 111 KOMMY-
HUKALHM.

PLC - Programmable Logic Controller. Yacto ucnons3yercs BMecte ¢ HMI mnmn SCAD A cucre-
MaMH.

SCAD A - Supervisory Control .And Data Acquisition.|

AKP No2 «OcoO6eHHOCTH IMTOCTPOCHHUSI IIPOTPAMM)»

- Kakue nannble genaeT 10CTynHbIMU onepannonHas cuctema PLC?
» Ilepudepuiinbie BX0OAbI U BBIXO/bI
» (OOpa3 npoiiecca Ha BXOJaX U BBIX0J1axX
*  Mepkepsl
» Taiimepsl
» Cyeruuku

- UYro BrmroyaeT McnonHseMbli KOJ IPOrpaMMBbI
ocHOBHOI1 nporpammsl (OB1).
noamnporpamMm (Subroutine)
nporpamMm o0paboTku npepbiBanuii (Interrupt)

—  CKOJIBKO CHMBOJIOB MOXKET CO/IEP)KaTh KOPOTKUI KOMMEHTapHil coepKuT (10 36 cumBo-
JIOB).
Coznate HOBBIH MpoekT B B STEP 7-Micro/WIN 32 (ynpaBrneHue BXOJaMH-BBIXOJaMH). YKa3aTh
OCHOBHBIE IIaru!
- HMmeetcs nBa Beikmtouarens (toggle switches).

Korma oauH U3 HUX BKJIIOYAIOT, TO JIBUTATEND IO 0 Q 0 1

L ] .
BKItouHTCs. [Ipearaercs ABe TMHUU Ua-
rpammebl. [ToueMy mpu mocse10BaTeIbHOM ——| | ——————————— ( )———

BkitoyeHue 10.0 a 3arem 10.1 gBurarens pabo-
TaTh He OyneT. «CHuHIpOM ABOWHOM KaTyIl-

ku?» Kak ckoppekTupoBath mporpamMmy? IU 1 Q 0 1

Pemenue: I[] . 0' Q 0 ; l
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- Kak BBII'PY3HUTH MMPOCKT U3 KOHTPOJUIJICPA U COXPAHUTL B TaMATU KOMHLIOTepa?

- Kak cienars ouMcTKy naMsATH IPH U3MEHEHUH ITPOrpaMMbl?

AKP Ne3 «Texnuueckue cpeictBa cucteM ynpasienus ¢ PLCy
- Kakas norndeckas GyHKIMS pean3oBaHa Ha cxeme?

Wura nutamma —T—

A 11.0 Cocroanve |1 1.0 =1 * H.O. xorTaxT
A 114 Cocroanne 11,1 =1 J H.O. kouTaxT
= Q4.0

‘ M300paKeHne JAMKHYTOrO KOHTAKTA

CocTonnue Q4.0 =1 _/_ Karywxa

LkHa nuTanms —_——
A 11.0 Cocroskme I 1.0 =0 H.O. koHmasT
AN 11 Cocronmmel 11=1 - b W3 wowranr
- Q4.0 CocTorrweQ 4.0=0 / Karyuka
e

WwHa nuTasmA

o 110 Cocronnue | 1.0=1 " Cocronnme | 1.1=0
H.O. RoHTAKT \ F.O. tonTaKT

) 111

- Q4.0 CrarycQ 4.0 =1 / Karywma
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STL Mporpamma Ponesnan cxema
Lllseia AuTadua
Al
(=] 1 D0 I 0.
F M 10.0 M 10.0
g‘: 162 102
=] M 10.3 W M10.3
) |
r-% M 10.1 M 10.1 \I
- o 4.0
o 4.0 =i O
STL Nporpamma PenenHan cxema
WusHa ————
o 11.0 Cocroamme 11.0=0 H.o.
KOHTaKT
ON 11.4 CocToRHMe | 1.1 =1 H.3.
KCOHTaKT
=z Q4.0 CocTosHHe Q 4.0=1 / | Karyuxa
p— w—
STL Nporpamma PenenHan cxema
A 11.0 WuHa
= Q4.0 NHTaHKUA
\ 110
OuarpaMma cOCTOAHHWH CHrHANOoB
| L1 1
110 0

i

aso— LT ﬂ { Kaf,:;i’ai

#0R Logics, Norvyeckan fyHELUMEA Mok moyawe: MM
Network 1 Metwork Title

[ Network Comment

10.0 10.1 Q0.0
)
0.0 10.1

e




STL Nporpamma PenenHan cxema

Wrka nuTanma

1
|
X 11.0 Koxtakr 11.0 \
i

X 1.1 KoHTakr 1 1.1 — ‘j"

N —

(98]

Q4.0
= ol Katywka [Z]
R S—

Pa3pabotats cucremy ynpasiieHHs Ul CIEIYIOLIEro MpUMepa:

[Tpu Ha)kaTHM HA KHOIIKY JTOJDKHA BKIIFOUUTHCS] CUTHATIM3ALMS (3yMMEp, CUPEHA).
Jlamna, koTOpasi CBETUTCSI B UCXOJITHOM COCTOSIHUH, JI0JKHA MIOTraCHYTh IPU HAXKaTHUU Ha
KHOIIKY.

Jlamnia 10J1KHA TOPETH 10 T€X MOP. I0KA BKIIOYEHA KHOIKA.

ITpu KpaTKOBpEMEHHOM Ha)KaTHH Ha KHOIIKY JlamIla J0JKHA FOPETh.

PaccmoTpuM JUITMHHBIN KOHBEHED MPOXOAIICH O BCel (padpHUKe U UMEIOIINNA MHOTOUHC-
JICHHBIE JaTYNKU OOHApYKeHus aedekra BelryckaeMoro (hadpukoii mpoaykra. JIro6oit ak-
TUBU3UPOBAHHBIN JaTYUK OCTaHABIMBAET KOHBEHep. Pe3ynbrar — koHBeliep Oobliie CTOUT
yem paboraeT. Kak ynyumurh cucteMy ynpasieHUs: KoHBeiiepom? Benb, B KOHIE KOHIIOB,
TUIOXOU MPOAYKT XYXKe, 4eM HUKAKOH MPOIYKT).

Pazpaborate cxemy BKJIIOUEHUS B pabOTy JBUTATENS U OTKIIFOUEHUSI €T0 TIOCPEACTBOM 2
MTHOBEHHBIX KHOIIOK.

LCamobnokupoBka [camonogrear) - UL
Network 1 MNetwork Title

M etwork Comment

10.0 10.1 LO.0

—
_llI!lJ.EII_

| Camosnokuposka [camonogsear) - OC
Metwork 1 Metwork, Title

LY
L

Metwork Comment

I0.0— OR AND = Q0.0
(0.0—

10.1=—
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| stop cMCTemMa 83 YcNosHA Bes0NacHOCTH

Metwork 1 Mebmark Title

| Mebwork Commert
Stark=C1M:10.0 Stopp=00:10.1 Mator=CFF-Q0.0
| | |
1 | |/
Motor=0FF:Q0.0

_|

Symibal Address Comment

Motor Qoo Zapuzk_raokor

Stark 10.0 start_moator

Stopp 101 knopka stop motor

- UYeM oTnuvaeTcs peNnehHHbIA BEIXO OT MH(PPOBOTO?.

Penelinblii 3TO TaM. T/1€ CTOUT pesie, THOTJAa €ro Ha3bIBaIOT ""CYyXHM KOHTAaKTOM' MOCKOJBKY
KOHTAKTBI PeJie HE UMEIOT JIEKTPUUECKO CBsi3u co cxeMamu camoro PLC. Peneiinbie BbI-
XO/Ibl YCIIOBHO IPOTHBOIIOCTABIIAIOTCS "TPAH3UCTOPHBIM", TO €CTh IOJIYIPOBOIHUKOBOMY
KOHTaKTy, KOTOPBIA HMEET 3JIEKTPUUECKYIO CBSA3b CO CXEMaMU KOHTPOJLIEPA.

[Mudposoii (B cmbicie digital) 00bIYHO MPOTUBOMOCTABIISETCS aHAIOTOBOMY U 0003HAYaeT
HEKOTOPBIN OT/IEIbHBIN €IMHUYHBIA KOHTAKT, BKJIIFOUEHHBIN B KaKyl0-HHOYAb IPYMIIy KOH-
TaKTOB, OOBIYHO 8 MO KOJIMYECTBY OUT B OaiiTe. B oTnuune oT aHaI0roBoro, M3MeHeH!s Ha-
IPSDKEHUS HAa TAKOM KOHTAKTE UMEIOT JIBa OCHOBHBIX 3HAUEHUS, YCIOBHO COOTBETCTBYIO-
mux 1 u 0. [TosToMy nppoBoii BEIXO MOXKET UMETh KaK peNeiHbIi, Tak U TPaH3UCTOPHBIN
KOHTAKT, a CaMO MOHSATHE HECKOJIbKO a0CTParupoBaHO OT JIEKTPOCXEMATHKH.

[TudpoBbIMU 1i.n1 aHATOTOBBIMU OBIBAIOT KaK BBIXOABI TaK U BX|ObI. a peJIeHHBIMU U TpaH-
3UCTOPHBIMH TOJIBKO BBIXOJIBI.

Uro cayuntes, ecnu Bxoasl 10.0 u 10.1 o6a BkiIro4aroTCs B TO K€ caMmoe BpeMsi? Brixon
Q0.0 set mnu reset? UToObI OTBETUTH HA ATOT BOMPOC, MBI JOJKHBI AYMaTh O MOCIEA0Ba-
TEeITHLHOCTH MPOCcMOTpa, ladder Bcerma mpocMaTrpuBaeTcsi CBEpXy JOHU3Y, CJIEBa HAMIPABO.
[TepBas Bemib B mpocMOTpe - cMOTpeTh Ha BXOobl. 10.0 1 10.1 06a ¢pu3nuecku BKIIIOUEHBI.
3aTem pic BBITONHSET mporpamMmmy. HaumHas ¢ BepxHero sieBoro, Bxoj 10.0 BepeH, mo3TomMy,
OH omkeH yctaHoBUTh Q0.0. 3aTemM mpocMOTp UJIET B CIAEAYIONIYIO BETKY, M TaK KaK BXOJ
10.1 Bepen, uto oH A0.7mkeH nepe3arpy3utb Q0.0. To ecth, copocuts Q0.0. [ToaToMy B T10-
CJIeTHEH YacTH MPOCMOTPa, KOT/1a pic OOHOBISET BBIXO/I, OH OYAET MOAIEPKUBATH OTKITIO-
genue Q0.0 (to ectb copoc (reset) Q0.0).

AKP Ne4 «Tumnsl JaHHBIX)

C KakMMU THIIaMH TaHHBIX MOTYT paboTtath KoHTpouiepsl SIMATIC S7?
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BOOL
‘BXY‘;)I'RED Janmzie atoro mina aeasiorcd KombuHaumamm 6utos. Ot 1 6uta (tim BOOL) zo 32 turos (DWORD),
DWORD
[éHAR iﬂammre 3TOrO THIA 3aHMMA0T POEHO OJHH CHMEON M3 Habopa cumeonoe ASCIL
INT
DINT O1TH JaHHEIe JOCTYIIHE! 114 00paboTKM YMCIOERIX EeMMHHH (HalIpHMep, 114 pacieTa apH(MeTHYeCKNX ELIPAKEHHIT
REAL
SSTIME
TIME Ilanmbie 3TOrO THIIA NPEACTARIAROT PAsTMYHEIE 3HaYeHE BpeMery i nate! BHyTpu STEP 7 (manpumep, 4TobbI veTa
DATE naTy WM BEECTH 3HAYEHHE BPeMeHH U1d TaliMepa).
TIME_OF_DAY
— KakoBsl Tunsl maHabIxX s3e1ka STEP-7&
f}"-

SNeMEHTAPHBIS E +« BuToBsie TN AaHHex (BOOL, BYTE. WORD, DWORD, CHAR)
il s ™ +* MaTemaTHyEcoHe THNEI AadHelx (INT, DINT, REAL)

(Ao 32 GuT) \ ' :

*BpenenHsre Tunel (S5TIME, TIME, DATE, TIME_CF_DAY)
CnoxHbIe TUADIZaHHbIX * Oata v epema (DATE_AMD_TIME)
(Bonewe, yem 32 6uta) » MaccHe (ARRAY)
« CTpyxTypa (STRUCT)
= CTpoka (STRING)

Tunbl gaHHbix, onpedeleHHbie

nonbzogarenei
_(Gonvws, yemd2ure) 0000

Tun aanHex UDT (User Defined Type)

- Kaxossl popmarsr 16-6uToBbIX yncen?
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[PG ] CPU
i 3 i
g e [o]o]o]ofo]ofa]ofafoof1]o]1]1]o
ojojo|jojOjO|O|1j0j0O|1|0|1j0|0|0D
INTEGER o | T

u
206 + R+ 0= 200

413

i T4 %3 i 11 W0 8 B T & § & 4 & 1 &
[1]a]ala]1]211]ofo]1]1]o o]0 ]1]1]
28 o 2433 2

] 1 256+ 128 + 16+i+ 4 =412

-(412+ 1) =413

®opmartsl 32-0uTOBBIX yncen?

|I]E:ern:lru:lu::=::-:¢w
4295 o/olo/ofololololofolo]o]o

-
-
-
-
-
-
wa
s
o

L]
ojojojojojojoj0j00

0/0j1{0j1{0]/0

]
1
25 » P

Integer (32Bit)= 256 + 32 + 8= 296

.75
[Lhait]
+T.5E-1

Inaxuncna
real en JucnonesTa (8 0ur)

> OBwwit hopmar Ana uncna real = (3nax) = (1.f) » (2¢127)

(= ManTHcca (23 BuT)
[

1
I | B |
n = - - - - -

B v MUY T Y BT 8 A 3B

olo/ofojojo/ojofo/ojoololo|ololo]0

L
i
ojoj1|1|1|{1(1|1|0|1/0|0|0
T

'

Yucno real=+15 2 1361272075

BRUBRDPDIRINA,...

(DOpMaTLI, KOTOPBIC MOTYT OBITh OpCACTABJICHBI C ITIOMOIIBIO JAaHHBIX p%ﬂHqHOﬁ I[J'II/IHBI?
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I1Hn H | Pa3mep | Bo3MoiRHEIE JHAma30H H NPeIcTABIEHHE ITpumep
ONHCAHHE B (popMmaTeI THCET
OHTAX (0T MHHHMA/IBHOI'O 10
MAKCHMAIBHOI' 0 3HA'IEHHHA)
BOOL (6HT) 1 Bymes TekeT TRUE/FALSE TRUE
BYTE (0afT) 8 ITecTHAINATHPHIH | 0T B#16#0 10 BR16H#FF B#16#10
02 THCIIO byte#16#10
WORD (c1op0) | 16 JBOHIHOE THCIIO 0T 2#0 1o 2#0001_0000_0000_0000
2#1111 1111 1111 1111
IMecTHAIATH- oT W#16#0 10 W#16#FFFF WH#16#1000
PHIHOS THCIO word16#1000
BCD oT C#0 1o C#999 C#998
HecAataaHoe THeIo | 0T B#(0.0) 1o B#(255.255) B#(10.20)
Oe3 3HaKa byte#(10.20)
DWORD 32 JBOHTHOE THCIIO oT 2#0 1o 2#1000_0001_ 0001 1000
(oBOHHO® 2#1111 1111 1111 1111 1011_1011_0111 1111
CIIOBO) 1111 1111 1111 1111
ITecTHAAIATH- DW#16#00A2 1234
PHIHOS THCIO o1 DW#16#0000_0000 1o dword#16#00A2 1234
DW#16#FFFF_FFFF
JlecATHIHOS THCIO B#(1.14.100,120)
Ge3 3HaKa o1 B#(0.0.0.0) 1o byte#(1.14.100.120)
B#(255.255.255.255)
INT (memoe | 16 JecATHIHOS THCIO0 | 0T —32768 mo 32767 24
THCIO) €O 3HAKOM
DINT 32 TMecATHIHOS THCI0 | 0T L#-2147483648 1o [#-111
(nBofHOE €O 3HAKOM [#2147483647
LIE108 THCIIO )
REAL (qmcmoc | 32 IEEE Bepxuad rpanna; £3.402823e+38 | 1.268467e+11
IIaBaromei HHCIIO © Hmzwad rpannna: £1.175495e-38
TOKOH) I1IABAKOMIEH TOMKOH
CHAR 8 Cmvaeor ASCII 'AYVB'HT.I C
(cHMBOT)

- Co3natb Tabnuiy 3 4 Npou3BOJIBHBIX 3HAYEHUI HaUMHAaromuxcs ¢ aapeca VW 100!

| Table iz 4 proizvolnih znadenij 7. 3. 18, 25 nadinaja s Yw12

Network 1 MNebwork Title
| 3arpysMUTE MAKCUMaNsHU0 0 AKHY Tt a4l
I

LD SHO .1

MOVH L4, WW10
Metwork 2

I

LD SHO .1

ATT +7, VW10
AEND

ATT +3,. WW10
AEND

ATT +18, WWi0
AEND

ATT +25, VW10

- Ilepemerienne naHHbIX !
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B

MOV_B MOV_B
SM0.0 - SM0.0 N LD SM0.0
—— EN ENO — —jEN OUT |— MB5 | |MOVB 35, MB5
5 —IN OUT — MB5 5 —IN ENOI—
MOVB 5 MBS //8-6UTHaA KoHCTaHTa (Uenoe)

pumepsl

nepenadn MOVB 16#EFMB5

MOVW VW0 MW10
MOVD VDOMDO
MOVR VDOMDO

{I6ainT B8 16-puyHoM dopmare
/MepemewyeHne cnoea
/MepemeweHue ABOIHOrO Cnosa
[MepeMelyeHre BEWECTBEHHOTO YHena

AKP Neo5 «Mepxkepsl. BuyTpennee pene»

- Haubosee yacTo npuMeHsieMble crenuajJbHble MepKepbl!
SMO0.0 - but. ycTaHOBJIeHHBIH Bceraa.
SMO0.1 - BUT HHUIUAIM3ALMH - TOJBKO B IEPBOM padoueM LUKIIE.
SMO0.4 - I'enepaTop HMIyJIbCOB MHUHYTbI
SMO.5 - I'enepaTop umny.abcoB 1 cekynaa (SMO0.5 TakToBblii Mepkep - umnyJbc ON Ha 0.5¢ u
OFF Ha 0.5s. 1. e ucnosab3yercs kak 2Hz reneparop umMnyJibcos.
SMO0.6 - 310 OUT U3MEHEHHS COCTOSTHUS B KAXKA0OM LUKJIe

- IIporpamma Ha sa3pike LDR

| Mporpartia & YEEMYEHWER BROIHEIR YCADEMIL.
Metwork 1 Ecnu 100 unu 102 zamkHyTel W Bxon 103 3arkHYT, To BHYTpEHHE: pene MO0 akTueMpyeTeA

0.0 0.1 W00
| | | !
| 1 | S

|_

0.2

_|

Metwork 2 Ecnuexon 103 aKTUBMPYETESA, TO BCTE BRIXOAHON CHMrHaN G Belxoda GO0,
M0.0 0.3 0.0

— <

- 3agauya. [Tycts Bxox 10.0 H Bx0x 10.2 - 3T0 cCUTHAIBI OT (DOTODIEKTPUUECKUX JATIUKOB, KO-
TOpbIe PUKCUPYIOT HAIMYME YeTOBeKa (MM aBTOMOOMIIS ), MPUOJIMKAIOIIET0Cs WK y/a-
JISIOIIEToCs o 00€ cTOpoHbI Oapbepa, Bxox 10.0 - ¢ ogHOM cTopons! U BXox 10.2 - ¢ apy-
roil. Bxona 10.1 - pa3pematoniuii BXo1 Juisl 3a11yCKa CUCTEMBI.

Ecnu Bxon 10.0 wnm Bxoxa 10.2 u Bxoxa 10.1 akTUBUPYIOTCSA, TO BBIXOJ €CTh C BHYTPEHHETO Pelie
MO.0. DTOT BBIXOJ 3aKpHIBACT BHYTPEHHHE BXOIHBIC KOHTAKTHI pene, u eciu Bxox 10.3 (manpumep,
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JATYMK TTOJIOKESHHSI - KOHIIEBOU BBIKITIOYATEIh) PUKCUPYET, YTO Oapbep 3aKPBIT, TO AKTUBUPYETCS

Bbixo1 Q0.0. u MmoTop momHuMaeT 6apwep. Ecian natunk (koHieBoi Beikimrodarens 10.3) onpenens-
€T, 4TO Oapbep YKe OTKPBIT, TO YETIOBEK WIJIM MAIlIMHA MOTYT UATH. Uepe3 KopoTKoe BpeMst bapbep

3aKpbIBACTCS.

Kak 3agaTp OyJjeBy koncranty 0 wiu 1 Ha sisbike LAD?
Network 2 : Korcrasra 0

‘ M0.0 M0.0 M0.0

‘ N /1

e
—

Network 3 : Komcrasra 1

MO.1 MO.1

3ajauva.

Ha Bxox 10.1 nmoctynaer kparkuii curnain. Akrusupyercs Boixos Q0.1. Ha Bxon 10.1 cHoBa
nocrynaet kpatkuii curtan. Ho aktuBupyercs Beixon Q0.2. Jlanee 3anoBo Ha Bxox 10.1 mo-
cTymnaeT Kparkuil curian. Axkrusupyercs Bbixoa Q0.1.Ckazars TouHee - TpUITEP CO CUET-
HBbIM BXOJIOM WJIM UHAue JACTUTENb Ha 2.

Peanu3zyercs 3T0 myTeM aHalu3a TEKYIIEro COCTOSHUS M YCTaHOBKH (MM cOpoca) Jr60ro npo-
rPaMMHO JIOCTYITHOTO OuTa cpasy Mocjie TOro, Kak MOCTYIHII BXOJIHOM UMITyJIbC. DTO MPHU YCIOBUH,
4TO BpeMsi paboThI MPOrpaMMBbl MEHbIIIE, YeM WHTEPBAJ MOCTYIIJICHNUS BXOAHBIX UMITYJIbCOB. VIMeH-
HO Ha OCHOBaHUU TEKYIIET0 COCTOSIHUSI 3TOr0 OUTa U MPUHUMAETCS PellIeHne, Ha KAKOM U3 BBIXO-
J10B (hOpMUPOBATh CUTHAJL.

NmeeTcs mu MeTO o cYeTa yncia nporpaMMHbIX nukiIoB B PLC n ucnons3oBanus un-
¢dopmaruy, "B KaKOM LUKJIE IPOrpaMMbl Mbl HaxoauMcs " BHyIIH nporpaMMbl PLC?
Network 1

LD SMO.1

MOVW 0,VW1000

Network 2

LD SMO0.6

EU

LD SMO0.6

ED

OLD

INCW VW1000

Network 1 YcranaBiusaer cuéruuk B 0, ecau PLC nepexonut B pexxum RUN.
Network 2 ysenuuuaer VW 1000, eciiy mOoa0KUTENBHBIN UM OTPULIATEIbHBINA Kpail M-
yJIbCa IPUXOJUT OT

SMO0.6.

KakoBo ocHOBHOe pa3jmmune Mex1y Bxogom n BcnoMorare1bHbIMH KOHTAKTAMM -
Mepkepamu?
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BxoHbIe KOHTAKThI COOTBETCTBYIOT (PU3NUECKUM YCTPOICTBAM, KOTOpPBIE HAXOIATCS BO
BHEIIIHEH LIeNU UK HEMOCPEICTBEHHO B IIpolecce Al 00paTHOM CBsI3U. MepKepsl - 3TO
MecCTa MaMATH, XPaHSIINE IPOMEKYTOUHBIE JIOTUYECKUE PE3YIIbTAThl, U OHU HE COECMHEHBI
¢ pU3NUECKUMHU YCTPOUCTBAMH.

- Kaxknue B kouTposiepe S7-200 Mepkepbl COXPaHSAIOT COCTOSIHHME 0CJIe BHIKJIIOYCHHS
NUTAHUA?

S7-200 mo3BOJISIET ONPEETUTh HaMATh, KOTOPAsi COXPAHSIETCA MPHU MOTepe NUTaHUSA. MOKHO
BBIOpATh 00JIACTH MAMATH, KOTOPYIO HEOOX011UMO ObLT0 OBI Oy(epru30oBaTh MpH MOTEPE MUTAHUS,
OTIpeeNIUTh AUAINa30Hbl aJPECOB, KOTOPbIE TOJKHBI ObITh COXpaHSIEMbIMU, B 001acTAX namsITi M.

[To ymomuanuto niepeie 14 6aiiToB 6uToBOM (M) MaMsITH HE COXPAHSIFOTCSL.

- Kakoga poJb cienuajbHOro Mmepkepa SM0.2?

AKP Ne6 «Taiitmepbi»

- Taobauua TaiiMepoB

Tum TafiMepa | Paspemenue B | MakcumaneHoe Homep Taiimepa
MH/ITHCEKYHIAX (1ms) 3HaUEHHE 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

paspeuterue _maiivepa _(Mc)

PT =

- [Ipumep 1.

Ecimt=1min=60s

Taiimep ¢ BpeMeHeM 3aJepKKH t = 1 ms :
60-1000

PT =50*1000/1 = 60000

Yucno 60000 Oonplre, yeM MakcuMaibHoe 32767 U 3a7jaTh HHTEPBAJI TAKUM TaiiMepoM Helb3s!

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

PT =60*1000/10= 6000

Uuciio MeHble, 4eM MaKCUMAJIbHO Pa3pelIEHHOE, TaliMEP UCII0Ib30BaTh MOYKHO.
[Tpumep 3

Taiimep ¢ BpemeHeM 3ajepkku t = 1 ms : Ecimm t = 3¢

PT=3*1000/1=3000

[Tpumep 4

Taiimep ¢ pazpemenuem 100mc. ycraBka 3:
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t=13*100/1000
[Tpumep 5
Taiimep ¢ paspemenueM 10ms. ycraBka 3:

=0,3s = 300ms

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

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

Taiimep ¢ 3aaep:kkoii mo BrJI04YeHu0 TON (Ou-Delay)

0.0

T33

G-

1%

P

TOM

HNmnyabscHas auarpammal

CRXN]

T33

Femvinee SHa e EnS

Haxannusaroumii taiimep TOXR (Retentive On-Delay)

33

"
o~

|
|
| PT=3

]

EnT raitepa

12

10 —

IM TONR

PT

NmnyabcHas auarpammal
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100

Y

T2 —
Tepyllse sHauespe
T2
_ But tasmepa
- Orauvus taiimepoB TON u TONR?

h
—————

FT=10

Taiimepsl TON 1 TONR BenyT oTCYET BpeMEHH 10 MAKCUMAJIBHOTO 3HAYEHUs1, €CIIM OHU aKTHBU-
3upoBanbl. O0a TaiiMepa OTCUUTHIBAIOT 3HAUYEHHE BPEMEHH, KOT/1a aKTUBUPOBAH BXO]I pa30I0KH-
POBKH.
Ecnu onepanus «3amyck taiitmepa TON» neaktuBupyercs, To Taimep copacsiBaercs. Ecinu onepa-
uus «3amyck taiimepa TONR» neaktuBupyertcs, TO TallMep OCTaHABIMBACTCS.
[Tpu BBIKITIOUECHHOM BXO/Ie pa30I0KUpOBKH 00a Taiimepa He padoTaror. Ho Ttaiimep TON aBTOMATH-
yecku cOpacbeiBaetcs, a TaitMep TONR coxpansieT cBo€ nmocneanee 3HaueHUE BpeMEHH, a He copa-
CBIBAETCA.
Taiimep TONR oTcuuThIBaeT Bpemsi B TEUEHHE BCErO MIPOMEKYTKA BPEMEHH, KOT'/1a BKJIFOYEH pas3-
pemaronuii BXo1, HO He cOpachIBaeTCs, KOT/1a BXO/1 OTKIItoUaeTcs. TaiMep H0mKeH ObITh COpOIeH
komanjoii RESET. Ilpu cOpoce Taiimepa Tekyllee 3HaueHUE YCTaHABIUBAETCS B HOJIb, OUT BBI-
KIIFOYaeTcs. DTO eIMHCTBEHHAs KoMaH 1a, KoTopasi coOpacbeiBaeT Taiimep TONR.
O06a TaiiMepa OCTaHABIMBAIOTCS, €CIIM OHH JOCTUTAIOT MAKCUMAIIBHOTO 3HAYECHHUS.

- 3ajJava Ha OCHOBHbIE (DYHKIIMU TailMepoB
MoTtop 1 Hacoc AJig CMa3KH MOTOpa BKITIOYAIOTCS OJHOBpeMeHHOo. CMa3Kka HeoOXouma enié Ha He-
KOTOpPOE BpeMs IIpU OCTAHOBKE MOTOpa. Ilocie Toro, kak MOTOp OCTaHOBUJICS, HACOC CMAa3KH OCTa-
€Tcsl BKIFOYEHHBIM Ha BpeMsI OCTaHOBKHM MoTopa. B npumepe Ha 20 cekyH[I.

MoTop

MO.1

| 20s

Cmaszka

— Co3naTrp resepatop nNpsMoyroJbHbIX HMITYJIBCOB € 32JaHHBIMH JUIUTEJIbHOCTAMH HM-
1yJibCa U nay3nl (MyJbTHBHOpPATOP)
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| M ynETHEMEpaTOR

Metwork 1
LD SHMO.0
AN Tag

TCH T37. +5

Metwork 2

LD

T37?

TOH T3g., +5

Metwork 3

LD T37
= Qo2
Metwork 4

LD Ta8
= Qo1

Talitaep 38 naéT cUrHaN Ha BeiMog 2

Takimep 37 0287 cUrHan Ha eelxog, 1

Ecni He akTHEEH Talrep 38, TO SanycTUTE Tabkep 37

Mocne BelgepHkd TalMep 37 zanyckast Takmep 38

— IMocaexoBaTebHOE BKJIIOYEHHE BLIX0A0B!

| minitg lights]
Metwork 1 M etwork, Title
Qoo T37
01,0 = OR 51 ouT IN TOM
T39=— T38=—{H ShH +5=—PT 100 mz
Metwork 2
QoA T38
T3F—51 auT IN TOMN
T39—H SH +5—{PT 100 mz
Metwork 3
Qo2 T34
T38=—51 ouT IN TOM
T37=—F SH +5=—{PT 100 mz
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7 OueHo4YHbIE CPeCTBA J1JIS IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAIMHU
a) [lnannpyemble pe3y/ibTaThbl 00y4eHHsI U OLIEHOYHbIE CPECTBA /I IPOBeAeHHs MPOMEKYTOUYHOM aTTeCTAlNH:

CrpyKTypHBII
3JIEMEHT KOMIIE-

TCHIIUU

[Tnaaupyemblie pe3ynbTaThl
oOy4eHus

OneHouHble CpeaCcTBa

1

2

3

OIIK-7 ymMeHueM N0JIb30BaThCSl KOMIIBIOTEPOM KaK CPeJCTBOM YNIpaBJeHUsI M 00pa0d0TKH HH(POPMALMOHHBIX MACCHBOB

3HaTe

—  KOMIIBIOTEPHYIO TE€X-
HUKY

—  MPOTpPaMMHBIE CPEICT-
Ba 00pabOTKH MacCH-
BOB JIaHHBIX

Hepeueub meopemuidecCKux 6onpocoe K zauenty.:

CB0001HO NporpaMMupyemMblie KOHTPOJLIEPHI.
Crpykrypa CIIK.

®dynkuuonaabHas cxema CIIK.

OcHosnble npuHIUNbI nocrpoennsaCIIK.
JIBoyHasi cucTeMa MCYUCICHUSI.

O0J1acT NnpUMEeHeHusl.

OcHoBHbBIE JIOTHYEeCKHE (PyHKIMH.
KomOunanmu sornyeckux GpyHkumii.
Ynpowmenue Jornyeckux pynkuuii. lIpumepst.
JAunarpamma Kapnoxo Beiiua.

Koncrpykuus n npunuun geicreus CIIK.
I[IpuHuMnuaibLHAA cXeMa MHKPOKOMIIbIOTEpAa.

CBo0oano nporpamMmmupyemslii KoHTpoJLIep ¢gupmbl Pecto FPC 101.
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HenTpanabubl 0710k CIIK.

IIpuHomMn geiicTBUS HEHTPAJBHOTO 0JI0KA.
Hcnoab3oBaHue NpOrpaMMHOI MaMSATH.
IIporpammuposanne CIIK.

CucremaTu3zauus NPUHATHS PellIeHUs.

IModTannas moaesb co3ganusi nporpammbi s CIIK.

S3b1ku nporpammupoBanus. Ilpumepsl.

YmeTh KBIU(DUIIUPOBAHHO Ilpumepnvle npakmuyecKkue 3a0anus 0na 3auema:
MIPUMEHATH KOMIThIO- Pazpabomamp peneino-KOHMAKMHYI0O cXeMy YRPAGIEHUA NHEGMONPUBCOOOM CO2NACHO OUa-
TEPHYIO TEXHUKY B 2pammol «nepemeuieHue-umazy
CBOEH HAay4HO- 5
HCCIIEA0BATENbCKOU
pa60Te 1 2 3 4 ] 6 7
M0JIb30BATHCS MPO- ]
TPaMMHBIMH CPEJICTBA- R
MU
0
1
B
04
Bnaners KOMIIBIOTEPHBIMU TeX- | Ilpumepnsie 3a0anus na pewienue 3a0au u3z npogheccuonaibHou oonacmu

HOJIOTUSIMH B chepe
yIpaBieHus: U 00pa-
060TKH MH(pOPMAIOH-
HBIX MAaCCHBOB

Pa3paboTtaTs nmporpamMMy ydera 4uciia aBTOCAMOCBAJIOB HaXOAAILIMXCS B Kapbepe. 3a1acT-
Csl UTO Ha 3arpy’kaeMbIX IUIOMIAJKaX Y 3KCKaBaTOPOB UMEETCS MecTo Juisi N caMOCBaJIOB.
[Ipu BBE3E B Kapbep Kaxaoro aBromoOmwist (E0.5) cuerunk mpubaBiser K cBOEMY CO-
JEpKUMOMY 3HaueHue «1», a pe3yabTaT CIO0KEHHs BHIBOJUTCS HA MHAMKAIMIO. A MpU BbIE3IE
aBToMOOMIIA U3 Kapbepa (E0.7) k copepxuMoMy cueTynka npuodasisiercs «-1».
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KoHTposuiep curHam3upyeT O COBNAJCHUN 33JJaHHOTO U (PaKTUYECKOTO 3HAUYCHHS. DTO
JTOJDKHO — OCYIIECTBIsieTcss mpu momomiu cBerodopa. CBerodop 3enensii (A0.2), ecnu B
kfpbepe eme ectb cBOOOIHBIE MecTa, cBeTodop KpacHBIH (A0.3), eciau Bce MecTa B rapaxe 3a-
HSITBIL.

IICK-10.4 ciocoOHOCTBIO H TOTOBHOCTBIO CO31aBATH U IKCILIYAaTHPOBATH CHCTEMbI ABTOMATH3AIUN TEXHOJOTMYECKUX NMPOLECCOB, MAIIMH U
YCTAHOBOK I'OPHOT0 NPOU3BO/JCTBA

3Harh: — OCHOBHBIE OIIpeneiie- OO111e JIeMEHTHI SI3bIKOB IPOrPAMMUPOBAHMUSL.
HUS, TEPMUHBI U IOHsI- | Pecypchl CBOOOAHO IPOrpaMMHUPYEMBIX KOHTPOJLIIEPOB.
THS aBTOMAaTU3UPOBaH- | BXoxHbIe yCTpOMCTBA, BEIXOAHBIE YCTPONCTBA U 3aIIOMUHAIOLLEE YCTPONCTBO.
HBIX CUCTEM Oynkiun. OyHKINOHATBHBIE OJIOKH.
—  METOJBI HOCTPOCHHUS OyHKIMOHAIbHBIE OJIOK-UarpaMMBl.
CHCTEM aBTOMATH3ALUHU | DIEMEHTHI sS3bIKa IPOTPAMMUPOBAHHS ()YHKIIMOHABHBIX OJIOK-AHarpamMM.
TexHoJoruueckux npo- | Komanasl. CTpyKTypHU3HMpOBaHHBIN TEKCT.
LIECCOB, MallIMH U ycTa- | OnepaTopsl A3bIKa CTPYKTYPU3UPOBAHHOTO TEKCTA.
HOBOK T'OpHOTO npou3- | PyHKIHMOHAJIbHBIE OJOKU M (PYHKIUH
BOJICTBA Jlornueckas cucrema ynpaBJieHUs.
KomOuHupoBaHHbIE JOrMYECKHE OTNEpaltH.
Ycranosnenue pponToB. [Iprmepsl.
Tanmepsl.
CueTuuku.
ITocnenoBarenbHbIE CUCTEMBI YIIPABICHUS.
KommyHukanusi.
YMers: — AKTHMBHO CO3/1aBaTh U [To nanHOMY (parMeHTy MPOrpaMMbl IOCTPONTE TUAarpaMMy «IepeMelIeHHe — I1ary JUist TUA-

9KCILTYaTHPOBATh CHC-
TEMBI aBTOMATH3AIHA
TEXHOJIOTHYECKUX TPO-
LIECCOB,
MIPOEKTUPOBATH aBTO-
MaTH3UPOBAHHEIE KOM-
TUIEKCHI U MaIlIMHBI
TOPHOTO MPOU3BOJICTBA

pormnuHapoB A, B, C, D.

28




.
——Ki
|&0
4 e
——1s/D1
| D1
5 O
——1s/D0
|oo
8 s
! — 1
[c
7
(START)—— 51 B+
' F 3
2 —— 3=/B1
K1 | &0+ B1
_ 8
(5TOP)—— | 52 B-
——1s/B0
| B0
9 c-
——1s/C0
|co
10 O
——D0
|oo
11 As
——2s/a1

Bnazers:

CIIOCOOHOCTBIO U TBOP-
YEeCKH CO3/1aBaTh CHC-
TEMBI aBTOMAaTU3allun
TEXHOJIOTUYECKHX TPO-

IIpuMepHOe 3aiaHue ISl PelIeHUs 321241 13 NpodecCHOHAIBLHOMN 00/1aCTH

Pa3paboTtaTh cuctemMy COPTHPOBKH JleTalel TpexX BHJIOB MaTepHaIOB MO TPEM JOTKaM:
YepHbId MeTaill - JIOTOK Nel, niBeTHOM meTait - 1oTok Ne2, mmactmacca - JIoTok Ne3. Cucrema
cocTouT U3 npuBoja Nel —obecnieunBaromuii HanpaBjIeHue K 1-My JOTKy, npuBoja Ne2 - ko 2-
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LIECCOB
TrOTOBHOCTBIO TBOpUE-
CKH 3KCILIIyaTUPOBATh
aBTOMATU3HPOBaHHbBIE
MaIlliHbl U YCTAHOBKHU
TOPHOTO ITPOU3BOJICTBA

My JIOTKY, CTOIIOpA, TPAHCIIOPTEPA, KHOIOK IYCK» M «CTOI», KOHLEBBIX JNaTYMKOB IIPUBOJIOB
Nel u Ne2, cerncopoB ompeneneHus tumna aeraneii cencop Nel - mobas aeranb, cencop Ne2 - me-
Talb HE U3 4YepHOro Meramwia, ceHcop Ne3 — mmactmaccoBas netans. [Ipym HaxaTuu nepBoi
KHOTIKM CHUCTeMa OTpadaThIBaeT OJUHOYHBIN UK (COPTUPYET OJHY JETalb U OCTaHABIMBACT-
cs1). [Ipu HaxxaTum BTOPOM KHONKH cucTeMa paboTaeT B aBTOMaTHUECKOM PEKUME, IT0Ka HE I110-
Jy4uT 5 Aetaned OJHOro TUma. TpeThsi KHOIKA UCIOJb3yeTCs I aBapUMHOW OCTAaHOBKHU CHUC-
TeMsl. [Ipy NOsIBIIEHNN 3arOTOBKM Ha JIEHTE KOHBEMEpa, OH BKIKOYAETCA U BKIKOYAETCS CTOIOP,
KOTOPBIN yJIepKUBAeT 3ar0TOBKY Ha BXOJIE B KOHBeMep B TeueHue 3 cexkyHa. Ilocie atoro cro-
IIOp BBIKJIFOYAETCS U IO3BOJIET 3arOTOBKE IIEPEIBUraThCsl Ha KOHBeMepe. B coorsercTBuu C
TUnoM Jetanu npuBoisl Nel, No2 unu HM OMH M3 HUX HAIpPaBIIAIOT JETalb B COOTBETCTBYIO-
il notok. Ilocie onmyckanus neTanu B JIOTOK IIPUBOJ HAIPaBICHUS BO3BPALLACTCS B UCXOJ-
Hoe cocTosHue. [locne 3aBepuieHus HuUKiIa padoThl CUCTEMbl KOHBEEp aBTOMaTHYECKHU OCTa-
HaBiuBaercs. [locnenyromniee BKIOYEHUE CUCTEMBI BO3MOYKHO TOJIBKO IIOCJE €€ BBIKJIIOYEHUS
KHOIIKOM «CTOII.
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MeToauuyecKue PEeKOMEHIAINHA NJH MMOATOTOBKHU K 3a4Y€TYy

[Tpu moArOTOBKE K 3a4€Ty y CTYJEHTA JOJIKEH ObITh XOPOIIUNA Y4eOHUK MM KOHCHEKT JIU-
TepaTypbl, IPOUYNTAHHON 110 YKA3aHUIO NIPENOIABATEINs B TEUEHUE CEMECTPA.

Brauane cnenyer npocMOTPETh BECh MaTepHall 110 CAABAEMON JAUCLUIUIMHE, OTMETUTD IS
ce0st TpyaHble Bonpockl. O0sA3aTenbHO B HUX pa3o0Oparthes. B 3axitouenue ere pas mneneco-
00pa3HO MOBTOPUTH OCHOBHBIE MOJIOKEHUS, UCIOIb3YsI IIPU TOM OIOPHBIE KOHCIEKTHI JIEK-
muii. IIpu 3TOM HYX)HO 00paTuTh 0c000C BHUMAHME Ha TeMbl y4eOHBIX 3aHSATHH, MPOIY-
LICHHBIX CTYIEHTOM I10 Pa3HBIM IPUYMHAM.

[Tpu moAroToBKE K 3a4eTy HEOOXOIUMO MOBTOPSATH MPONACHHBIN MaTepuall B CTPOrOM CO-
OTBETCTBHUU C Y4eOHOU paboueil mporpaMMoil JNUCHUILIUHBI, TPUMEPHBIM MEepEeUYHEeM yuel-
HBIX BOIIPOCOB, BBIHOCSIIITUXCS HA 3a4YET U COAEPIKAIIMXCS B JAHHOM MpOorpaMme.

Ecnau B mporecce caMOCTOSTENbHOM PabOTHI HaJ M3y4EHHUEM TEOPETHYECKOTo Marepuala
WM TIPY PEUICHUH 33/1a4 Y CTY/ACHTa BOSHUKAIOT BOIPOCHI, pa3peIinTh KOTOPBIE CAMOCTO -
TENIFHO HE YJAeTCsi, HEOOXOIUMO OOpaTUThCA K MPENOJaBaTelNio sl MOJYYEeHUS Y HEro
Pa3bACHEHUI WK yKa3aHUi. B cBOMX Bompocax CTyJeHT IOJDKEH YETKO BBIPA3UTh, B UEM OH
UCTIBITHIBACT 3aTPYAHEHHS, XapaKTep TOTrO 3aTPyAHEHHs. 32 KOHCYJIbTalUeH cieayer o0-
pamareCst ¥ B CiIydae, €ClIM BOSHUKHYT COMHEHHS B NPABHJIBHOCTH OTBETOB Ha BOIPOCHI
CaMOIIPOBEPKH.

8 YueOHo-MeToan4ueckoe U MH(pOpManMOHHOE o0eciedeHue T CIUTINHBI
a) OcHoBHasi IMTEpPaTYpA:

1. beprep I'. Apromarm3zanus mnocpenctBom STEP 7 ¢ wucnomnp3zoBanuem STL u
SCL wu nporpammupyembix koHTposiepoB SIMATIC S7-300/400. Siemens AG,
HropuGepr, 2001.

2. IlIporpammupoBanue ¢ nomoupro STEP 7 V5.3. PykoBonctso 6ES7810-4CA07-
8BW1. Siemens AG, HropuOepr, 2004.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Anwsrepman U1.3. [Iporpammupyemsie KOHTpoJiepsl Simatic Step-7. 1-b1it ypoBeHb TIpo-
(dheccuonanpHOM moaroToBku. Mocksa. Siemens. 2011 T.

2. Anprepman N.3. IIporpammupyembie KOHTposuiepsl Simatic Step-7. 2-if ypoBeHb Hpo-
(deccuonanbpHOM moaAroToBku. Mocksa. Siemens. 2011 r

3. MogenupoBaHue PagUO’IEKTPOHHBIX YCTPOWCTB MPH IMOMOIIM MPOTPAMMHOTO KOM-
miekca ELECTRONICS WORKBENCH/ :JlabopaTopHbIii MPaKTUKyM MO AWCITUTUIH-
HaMm MurxenepHoe npoektupoBanue u CAIIP DOMY u OMII. /Y pumck. roc. aBuail. TexH.
yH-T; Coct. I'.C. MyxyraunoBa, P.K. ®arraxos, AP. Habuymnusn. -Yda, 2005. - 31c.
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4. Asetucsn JI.A.. OCHOBbl aBTOMaTU3HPOBAHHOI'O MPOEKTHUPOBAHUS 3BJIEKTPOMEXaHUYE-

ckux mpeoOpazoBareneit. - M.: Beicmas mikoma, 1998.

breikoB B.I1. Meroanueckoe obecieuenue CAIIP B mammmuocTpoernnun. —J1.: Mup, 2001.

6. ABTOMaTM3MpPOBAaHHOE IPOEKTUPOBAHUE U PACUYET XaPAaKTEPUCTHK 3IIEKTPOMEXaHUYe-
ckux yctpouctB ¢ nomoibio nporpammbel MICROSOFT EXCEL. Metonuueckue yka-
3aHUS I JabopaTopHbIX paboT mo kypcy HMmxkenepHoe mpoektupoBanue u CAIIP
OMII /Y pumck. roc. apuai. TexH. yH-T; Coct. I'.C. Myxyrnunosa. -Yda, 2003. - 20 c.

7. IlpoexktupoBanue Tonosioruu rneyatHeix mwiat B cucteMe ACCEL EDA: JlabopaTopHblii
IIPaKTUKYM 10 aucuuiuinHaM MuxenepHoe npoektupoBanue u CAIIP OMVY u OMII u
Texnomorus DJIA. /Ydumck. roc. aBuan. texH. yH-T; Coct. I'.C. MyxytaunoBa, A.P.
Banees, H.JI. babuxosa -Yda, 2005. - 27¢

8. Tompabepr O.[., I'ypun S.C., CBupunenko N.C. [IpoekTupoBaHue 3JIEKTPUUECKUX Ma-
muH. M.: Beicias mkona, 2001. 430c.

b

9. Mamox B. H. Beenenue B coBpemennbie CAIIP: Kypc neknuit — M.: /IMK Ilpecc,
2010. — 192 c¢. —ISBN 978-5-94074-551-8.

r) IIporpammuoe obecrieueHue u VHTEpHET-pECypCHI:
[TakeTs! mpuknagaeix mporpamm MathCAD, AutoCAD, PCAD, INVENTOR, KOMPAS, APM
MinMACHINE, FLUID-SIM-H, FLUID-SIM-P, ANSY'S, Microsoft Excel, Word
WWWw.siemens.com/automation
http://www.automation-drives.ru

n) Ilepuoguyecku auTeparypa

. CADmaster» — OecruaTHBIHN )XypHaJI, TOCBAIICHHBIA TPOOJIEMAaTHKE CUCTEM aBTOMATU3H-
poBanHoro npoektuposanus. Mznaercs ¢ 2000 roga. Bee ctaTbu 1OCTYIIHBI B MHTEPHET-BEPCUU
uznanus. [Iposepeno 4 HosiOps 2010.

. «Karanor CAIIP» — nepBoe pycCKOS3bIYHOE EPUOJNIECKOE U3JaHUE B BUJIE KaTanora 1o
nporpamMam 1 rpousBoautessiMm CAITP. Beixoaur pas B 1,5 rona. Undopmanus o karanore
pa3mMenieHa Ha caiite npoekTa "CAD no-pyccku".

. «EDA Express» — 0OecIuIaTHbIHN KypHaI 0 TEXHOJIOTUSX MPOSKTUPOBAHUS U TPOU3BOACTBA
ANEKTPOHHBIX yCcTpoucTB. [lepBoe n3manne — 2000 roa. [Tybmukaruu 1OCTYITHBI Ha CaliTe

JKypHaia.

. «isicad.ruy» — snexktpoHHbIi )xypHai o CAIIP, PLM u ERP, Beixoasmumii ¢ 2004 roza.
[TyOnukanuu 1OCTYIHBI Ha caifTe mopradia isicad.

. «Rational Enterprise Management» — nH(}OpMaIlMOHHO-aHATUTUYECKHUH KYypHaJ, TOCBS-
IIEHHBIN BOMPOCAaM KOMIUIEKCHOW aBTOMaTHU3allK U HH(OPMAaTU3alUK TPOMBIIUICHHBIX Mpe-
MPUATUH.
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http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%BE%D0%B3_%D0%A1%D0%90%D0%9F%D0%A0&action=edit&redlink=1
http://www.cadcatalog.ru/sapr_about_book.html
http://ru.wikipedia.org/w/index.php?title=EDA_Express&action=edit&redlink=1
http://ru.wikipedia.org/wiki/2000_%D0%B3%D0%BE%D0%B4
http://www.rodnik.ru/product/sapr/edaexpress/
http://www.rodnik.ru/product/sapr/edaexpress/
http://ru.wikipedia.org/w/index.php?title=Isicad.ru&action=edit&redlink=1
http://ru.wikipedia.org/wiki/PLM
http://ru.wikipedia.org/wiki/ERP
http://ru.wikipedia.org/wiki/2004_%D0%B3%D0%BE%D0%B4
http://isicad.ru/
http://ru.wikipedia.org/wiki/Rational_Enterprise_Management_(%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB)

9.MartepuajJbHO-TEXHHYECKOE o0ecrevyeHne TUCUUIINHbI (MOIYJIs1)

Twum u Ha3BaHUE AyJAUTOPHUN

OcHarnieHue ayJIMTOpuH

JlexunoHHas ayauropus

MynbTUMEAUITHBIE CPENCTBA XPAHECHMUS, IIEpEJaYl U Npe-
CTaBJICHUs HH(OPMALIUHU, IPOEKTOPHI JUI BOCIIPUATHUSA JIEK-
LIMOHHOT'O MaTepuana

Jlaboparopus cuctem ynpaBiieHUs
TUAPABIMYECCKUMU TPUBOIAMU

CTteHpl 10 CIeAAIeMY U MTPONOPIIMOHATBHOMY THIPOTIPH-
BOJy — 2 IIT.

Jlaboparopust MOIETUPOBAHUS U aB-
TOMATHU3AIMH MPOIECCOB U MAIINH

CreHnp 10 peryanupyeMoMy 3JEeKTPOIIPUBOIY

Aynutopus 1 CaMOCTOSITEIbHOM
pabort

[Tepconanbabie KOMITBIOTEPHI ¢ TakeToM MS Office,
FluidSim?Bpixog0m B IHTEpHET U C TOCTYIIOM B 3JIEKTPOH-
HYI0 HHPOPMAIIMOHHO-00pa30BaTENbHYIO CPe/ly YHUBEPCH-
TeTa
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