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3Ha4YMUTe/IHA YacCT OT MmaTepuannTe, BKJAOYEHN B
Kypca no CKC, e oT nekumnnte Ha aou. A-p Casa
MBaHOB, KOUTO € Cb3aaTeN Ha Ta3mn
AncumnanHa 3a cneumanHoct KCT



[len v cbabpXaHUe HA AUCLHHUILJIMHATA

» Uen - pa page no3HaHMA Ha CTYAEHTUTE MO NMPOEKTUPaHE U
N3N0/13BaHe Ha cneumanmnsnpaHm KomniotbpHU cuctemmn (CKC)
B pa3nnM4yHm obnactm Ha aBTOMATU3MPAHE Ha YOBeLUKaTa
ANEenHOCT.



[les1 v cbabpKaHUe HA AUCLUIIJIMHATA

CvavbprKaHue Ha gUucumnamHata

>
>

Pasrnexaat ce npmHUMnNuUTe Ha opraHnsauma Ha CKC.

MN3yyaBaT ce OCHOBHUTE M3TOYHUUM Ha MHPopmauma 3a CKC -
AatynumnTte, U OCHOBHUTE CUCTEMMU 3a ynpas/ieHMe Ha npouecute B
obekKra.

Pa3rnexkaaT ce U CTaHAaPTHUTE anapaTHU M NPOrpamHn cpeacTBa Ha
NMPOMULL/IEHN KOHTPOJiEpM OT BoAewm B Tasu obnact pupmun u
CTaHAAPTHUTE MHTepdelcn 3a Bpb3Ka MeXay TAax.

BKAto4YeHU ca n BbNpocCKH, CBbP3aHM € npoekTupaHeTo Ha CKC.

N3yyaBaT ce anapaTHUTe cpenctsa, BrpaaaHm B CKC, KaKTo U
PAa3BOMHM CpeacTBa, nNpeAdHa3sHa4YeHM 3a MPOEeKTUpaHe Ha
NPUIIOXKHOTO NMPOrpaMmHO OCUTYpPsIBaHe, HAaCTPOMKATa M TeCTBAHETO
MY M JOKYMEHTUPaHe Ha NpOoeKTa.



Jlutepartypa

» 3aNUCKU OT NeKunu

» 1O. lNeTKoBa, PbkoBOoACTBO 3a 1abOPATOPHM YrParKHEHMA MO
CKC,

http://cs.tu-varna.bg/images/learning/tutorials/SKS/sks.pdf

» www.bookasutp.ru,“9Humknonegua ACY TN” 2009r.

» www.automatic-project.eu PROJECT AUTOMATIC 2009-
IBGI-LEO05-01640, 2011

» H. Kenapos, "PIC mukpokommnrompu yacm 1 u 2” — y4yebHo
nocobue, BapHa 2006r.

» A. Pawwnpos, CtaHummnp MopaaHos, , UHAYCTPUANHU MPEXN U
nHTepdencun B cuctemuTe 3a aBTtomatmsauma’, U3gatencrso
"EKC-MPEC" — labposo, 2012.

» W.Bolton, Programmable Logic Controllers, Elsevier, 2006

» Hugh Jack, Automating Manufacturing Systems with PLCs,
Version 5.1,2008




Jlutepartypa

» WN. KbHes, E lenyes, “MukponpouecopHa mexHuka — EMK80552”
-1 wn 2 vact—Tllnosaus, 1998 .

[. Burneb, “lamyuku”, MockBa, 1989

» www.schneider-electric.com,“Twido programmable controllers.
Hardware Reference Guide”,Version 2.0 2004

» www.schneider-electric.com,“Twido programmable controllers.
Software Reference Guide”,Version 2.0 2004

» www.schneider-electric.com, ‘“Twido Suite ”,Version 2.2 2009
» Marwedel, P. Embedded System Design. Kluwer Academic, 2003.

» Embedded Hardware: Know It All Jack Ganssle, Tammy
Noergaard, Fred Eady, Creed Huddleston, Lewin Edwards, David |.
Katz, Rick Gentile, Ken Arnold, Kamal Hyder, and Bob Perrin
ISBN: 978-0-7506-8584-9, 2013

Jack Ganssle, Tammy Noergaard, Fred Eady, Lewin Edwards,
David . Katz, Rick Gentile, Ken Arnold, Kamal Hyder, Bob
Perrin, Creed Huddleston, Embedded Hardware, Elsevier Inc.,
-ISBN 978-0-7506-8584-9, 2014
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BbBeaeHue B crieiMaJIM3UPAHUTE
KOMIIOTBbPHU cucTteMu (CKC)

OOmu NpuHLUIY Ha opranu3anusTa Ha CKC




ChabpKaHUE

» BbBegeHue B cneymanmanpaHmnTe KOMNKOTbLPHNA
cuctemm (CKC).
O6bwm NnpnHUMNK Ha opraHn3aumaTa Ha CKC.
Knacudpumkaumsa n obnactm Ha NpuUioKeHus.

CneundunyHm ocobeHoctn Ha CKC 1 n3nckBaHMA npwu
TAXHOTO U3rpakaaHe n n3rnona3sBaHe.

3aaauu, pewasaHun ot CKC.



BbBeneHue

» Cuctemu 3a ynpasneHue

MuKponpoueCcopH#U
cmcrtemm

KomnioTbpHU cuctemm 3a
yrnpasneHue

[Mporpamupyemun norm4yecku
KOHTponepu

—

)

O6eKT 3a
ynpaBaeHue —

MalWLnHW, anapatn, [ <

CbOpPbKEHMS,
npouecu n ap.

|

EneKTpoHHMU
(TBBPAA Norunka)

EnektpomexaHuny-
HU (penenHo-
KOHTaKTOPHM)

MexaHU4YHU




BbBeneHue

» ABTOMAaTU3aLUA

HanpaBneHne B Hay4HO-TEXHMYECKNA NPOrpec,
M3M0N3BaALLO TEXHUYECKM N NPOrpamMHu cpeacTsa u
No3B0/IABALLO HA YOBEKa Aa ce u3basu OT PYyTUHHUA TPYA.
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BbBegeHue

mmm) KomnioTbp
y
Y
B
Jatumuyy (=) | -
T
B \ N3nbaHUTENHN
3 MEXaHU3MM UK
/ yCTpOﬁCTBa




BbBegeHue

» ABTOMaTU3UpPaAHA cUCTemMa

A W

)

KomaHau 3a
yrnpasneHue

. 8 .
-

CbcToun ce ot o6cny>KBau.|, nepcoHaa N KOMMNNEKC OT
cpeacrtsa 3a aBTOMaTn3alld Ha Herosata ,£I,el7|HOCT.
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OnpenesieHue, KJIaCUPUKaALYMA U 00J1aCTH HA
npuoxeHue Ha CKC

» OnpepeneHune

CucteMu, OpUEeHTUPaHM KbM pellaBaHe Ha onpeaeneH Knac
33/@a4M B MNPOAbL/IKEHME Ha Uenmsa nepuoj Ha cBoATa
eKkcnnoaTtauusa

< CneuymanmnsaumsTta ce OCblLLEeCTBsABa Ypes:

v KOHCTPYMpPaHe Ha CUCTEMM CbC CreumanHa
OopraHun3aums, pasanyHa oT Ta3m Ha YHMBEpPCaNHUTE,;

v U3NON3BaHE HAa YHUBEPCANHA U3UYUCIUTENIHA CUCTEMQ,
KbM KOATO ce A06aBAT cneymnannsmpaHm moaynm u
cneumanmsnpan copryep.
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OnpenesieHue, KJIaCUPUKaALYMA U 00J1aCTH HA
npuoxeHue Ha CKC

» CKC ce u3nonssar 3a:
v yBeJiIndyaBaHe Ha NPoOn3BOAUTE/IHOCTTA;
v NOBULLABaHe Ka4yeCcTBOTO Ha NPou3BOACTBOTO;

v HamanasaHe cebeCTOMHOCTTa Ha NPOM3BEXKAaHaATa
npoAayKunA;

v U3aaBaHe Ha npeaynpexaeHnsa nam cbobueHna 3a
aBapUMHU CUTYaLUU;

v No-6bp30 06CNyKBaHE Ha KINEHTH
v 1 ap.

» CKC yecTo paboTAT B TEXKK YCNOBUA — U3NCKBA Ce
BMCOKa HageXXAHOCT.
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OnpegesieHue U 00J1acTH Ha npuJiokeHue Ha CKC

» Obnactu Ha npunoxKeHue:
v B MPOMMLLNEHOCTTA U TPAHCNOPTA;
v B HENpomumuwaeHarta chepa;
v CKC cbc cneumanHo (BOEHHO) NPUIOXKEHUE
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» CKC B npomuLuNEeHOCTTa U TPAHCNOPTA

Llen — na ce aBTOMaTU3NpPaAT NPOMU3BOACTBEHUTE NpPOLLECH,
KaTo ce OCUTypu no-rosisma npomns3BoauUTeNHOCT U Mo-
BMCOKO KayecTBo

v Mpomuiunenmn kontponepu (MK) — obnMkHoBeHO nmat
MOAY/THA OpPraHmn3auma n cneumnanmn3npan esmk 3a
NPOrpaMmmpaHe;

v CKC 3a ynpasneHune Ha TPAHCNOPTHU U APYrK CpeacTBa
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OnpegesieHue U 00J1acTH Ha npuJiokeHue Ha CKC

» CKC 3a aBTOMaTU3UpPaHEe HAa HaYyYHUTEe eKCNnepuMeHTH;

» Cucrtemum 3a npoektupaHe (CAD-CAM) — 3a
NPOEKTUPAHE Ha onpeaeneHn TUNOBE NPUNOKEHUSA,

¥
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OnpegesieHue U 00J1acTH Ha npuJiokeHue Ha CKC
» CKC B HenpomuwineHara cdepa:

v CrpafiHa aBToMaTM3aLMA, KOMYHaHO CTONAHCTBO,
TbPrOBCKU MPEXKN, CMOPTHU CbOPBKEHUS — CUCTEMMU
3a JOCTbMN C KapTa, C YU, OCBETNEHUE, OTONNEHUE;

BEHTUALUMA, NOXKAP0oOe30NacHOCT; KAaCOBU anapaTy;
Tabna n ap.

v MeaAMUMHCKA U AMArHOCTUYHA anapaTypa — 33
ANArHOCTUKA U XMBOTONOAAbPXKALLU CUCTEMMU;

v TpeHaXKopu 1 cuctemmn 3a obyyeHne — cMMynaTopu,
AUNCTaHUMOHHO 0byyeHune, TecTepu;

v UIHPOPMALMOHHM TbPCELLM CUCTEMU — PEe3epBaLUA HA
bunetn n ap.
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OnpegesieHue U 00J1acTH Ha npuJiokeHue Ha CKC

» CKC B HenpomuwineHara cdepa:

v butoBa anapartypa — ayamo v BUAeo CUCTEMMU,
doToanapatu u ap.

v ArpasnHn aBToMmaTtu

v Cuctemu 3a MOHUTOPUHI Ha OKOJIHATAa Cpeda —
CTaHUWWN 3a n3cnenBaHmAa, ConapHuU cMctemum 1 4p.

v TeneoHU, KOCMUYECKN BPB3KMU
v MHoro apyru
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OnpegesieHue U 00J1acTH Ha npuJiokeHue Ha CKC

» CKC cbc cneymanHo npunoXeHue:
v CTaUMOHaPHU CTaHLU MK
v Bo3nmu ctaHUum
v Hocmm oT HoBeK CTaHUUM
v KopabHu ctaHumnm
v PAKeTHO-KOCMUYECKU CTaHLU NN
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CnenuduyHu ocobeHocTr Ha CKC

CBbp3aHM ca C HaYUHA Ha eKcnaoaTtauua

» [1OCTOAHCTBO U UMKANYHOCT Ha pelaBaHNUTE 3aad4UN B
npoueca Ha eKCnaoatauuAd

» YcnoBuA 3a cbxpaHABaHe, TPAHCNOPTUPAHE U
eKcnaoaTtauua Ha cMcTemmTe

» PaboTta B peanHo Bpeme
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CnenuduyHu ocobeHocTr Ha CKC

CB'bp3aHM Ca C HA4YNHa Ha eKCnaoaTauuAd

» PaboTa B peanHo Bpeme:

v Cnuctema ¢ “t8bpao” peanHo speme —
HapyLLeHUATa Ha BpeMEeBUTE OrpaHNYEeHuUA

BOAAT A0 OTKa3 Ha cMcTtemaTa

L N
1

v Cnctema ¢ “meko” peanHo Bpeme - HapyLleHuATa
Ha BpemeBUTE OrpaHn4YeHusa BogaTt Ao
CHU)KaBaHe Ha KayecTBaTa Ha cucTtemara

Bxoa
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CnenuduyHu ocobeHocTr Ha CKC

U3ncksaHmna Kbm CKC cnopeg bAC:

v Cuctemata Tpabsa ga moxe aa pabotu npm TemnepaTypa
-50° po +60° npn nameHeHne Ha TemnepaTtypaTta ¢ 20°3a
eINH Yac;

v BnaxHoct 93% npu 40°C;

v YCTOMYMBOCT NPM Bb3AENCTBUE HA NPaX, Bb3AyLUHA CTpYA
nap.;

v YcnewHo Aa n3abprKa Ha yaapu;

v YcTonumsa paboTa B yC/10BMUA HA AbXKA, POCa, Mbr1a M Ap.
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CnenuduyHu ocobeHocTr Ha CKC

OrpaHuyeHuna, HanaraHU Ha anapaTtyparta u
U3UNCAUTENTHUTE pecypcu:

v 3a bopaoBa anapaTtypa - rabapuTtn, Terno, KOHCymauus;

v MoBULWEHU N3NCKBAHMA KbM HaZeXAHOCTTa Ha paboTa Ha
cMcTemarta;

V. OPYyru.
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CnenuduyHu ocobeHocTr Ha CKC

NMoBULEeHU U3NCKBAHMA KbM HageXaHoctTta Ha CKC

» HapeXXaHocT — cnocobHOCTTa Ha cuctemaTa aa paboTtu
6e30TKa3HO B onpeaeneH MHTepBaa OT BPEME

» MapameTpu Ha HageXQHOCTTa:

v MTTF (Mean Time To Failure) — cpegHo Bpeme 3a
6e30TKa3Ha paboTa, B YacoBe;

v MTBF (Mean Time Between Failures) — cpeaHo Bpeme
MeXay ABa OTKa3a, B YaCOBE;

v MTTR (Mean Time To Repair) — cpegHo Bpeme 3a
Bb3CTaHOBABaHe OT OTKa3, B Yacose.
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CnenuduyHu ocobeHocTr Ha CKC

U3nuckBaHuA npu nsrpaxkagaHe Ha CKC
» CbBMeCTUMOCT Npu KomnaektosaHe Ha CKC:

> PYHKUMOHANHA — CNOCOOHOCTTa Ha pa3/IMYHUTE YCTPOMCTBA A3
M3Nb/IHABAT rpyna 3agaydun, npeasungeHun ga ce nanbaHasat ot CKC

v KpuTepuu 3a TOYHOCT, HaAEKAHOCT, LieHa U ap.

> UHPopMauMOHHA — BPb3KMTE MeXay YCTpolcTBaTa TpAbBa Aa
OCUTYPABAT Cbl/lacyBaHe Ha BXOAHO-U3XOAHUTE CUTHANM,
KoamMpaHe Ha JaHHUTE n Ap.

> MeTponornyHa

v EneKkTpuyecka CbBMECTUMOCT Ha CUrHaAuTe — A0NYCTUMU HUBA,
$pOHTOBE, TOBAPOCMNOCOOHOCT, U3UCKBAHUS KbM
npMemHuumn/npenasatenmu

> KOHCTPYKTUBHA — Bb3MOKHOCT Ha OTAE/IHUTE YCTPOMCTBA
MexaHW4Yeckn na ce obeanHsasaT B 0bwm 6/10K0BE

> CbBMECTUMOCT NO HaaeXAHOCT
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3agadu peimaBaHu oT CKC

> OCHOBHMU 334au4M:
v Cbop Ha MHPopmaumsa, npeobpasyBaHeTo M B LmdpoB
BU/J, CbXPaHABAHETO M B KOHTPO/1EPa;
v Ha 6a3aTta Ha BxogHaTa MHGOpPMaLUA — N34YNCNABAHE

Ha n3xoaHaTa peakums Ha cuctemaTa CbIacHo
3a/10}KEeHNA a/ITOPUTBM Ha paboTa;

v I3BexKaaHe Ha U34YUCNEeHUTE peaKkLunn B NnoaxoasLia
dopmMa KbM U3MBAHUTENHUTE 3BEHA Ha cMCTemaTa .
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3agadu peimaBaHu oT CKC

> CnomaraTtenHu 3aaaum.

v CBbp3aHu c yBennyasaHe ePpeKTUBHOCTTA Ha paboTa
Ha cMcTemaTa — pa3/IMYHU NPorpamu, KomMTo ca
BrpaJeHn B CACTEMHOTO NPOrpamMHO ocuUrypsiBaHe u
CNYKaT 33 6bp3Un U34YMCIEHUA, Hanpumep: 6bp30
npeobpa3yBaHe Ha KOOPANHATU, COPTUPAHE U Ap.

v CBbp3aHM C ocUrypsBaHe Ha KOHTPOA Ha NPaBUIHOTO
$GYHKLUMOHMPaAHe Ha cucTemaTa, YCKopsaBaHe Ha
npoueca Ha TbpCceHe N OTCTPaHABaHE Ha
HEen3npaBHOCTU (AMAarHOCTUUYHM TECTOBE, KOUTO

nomaraT Ha ob6cayKBallma NepcoHan Aa TbpPCcU u
OTCTPaHABA rPELLKH).
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[Ipumepu 3a npunoxkeHnue Ha CKC

» B mawmHute ¢ undpoBo-NPOrpamHoO VNpaBaeHme




[Ipumepu 3a npusoxeHue Ha CKC

> B pomalwHaTa aBTomaTm3auuA

Dimmer ‘
: |
Dimmer ‘ :

Internet Control

15" Wall Mmmla !L_J L"ﬂ : ]
= ! ':"'.__ o
7" Wireless ' ~ g

1 Water Heater

| Control

- IR
~

= W ‘ On\Off

\ I'able Mount
M louch Screen



[Ipumepu 3a npusoxeHue Ha CKC

CABAK 3
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[Ipumepu 3a npunoxkeHnue Ha CKC

> B npomuwwineHocTTa U cCe/ICKOTO CTONAHCTBO

[ vccs-1m

BropuuHi pagnaniu yrauten u geauHdexuns

Heuucra nana

OB 18.03 M18.10 A A
UAY: 102 m 1002 m T
3 p——n | S
& i
LB 18.03 3L
M-18.09 A
M-18.10 B *
A+B
<
<< <
1-18.09 B
MABA0C

—ﬁrl

: <
M-18.09 C

Cucronnune
M-18.09 A M-18.09 B M-18.09 C

Obu.cueT — |
BIl. PEXUM 1 . PEXXHUM npaen. PEXHM
I

Cucronnue Cucronunue 6O Cucronnne I
Bapaune 99991 Hz| [l Banaune 99991 Hz| [l 3ananue 99991 Hz
Yectota 99991 Hz| il UecTota 99991 Hz| ll YecToTta 99991 Hz|
Tok 99991 A Tok 99991 A I Tok L Y |
Pab.yacoe 9999.0 | W Pab.4acoe 9999.0 | N Pab.4acoe 9999.0 ‘
Obuo cuer.  Fpewka Obuwo cuer. Fpewka Obuo cuer.  Fpewka

M-15.02 A T

Yrauten 3a ynneTHeHa yTaiika

WA5.02K

Cucronnmne

Cucronnme.

ObW.CHECT. Obu.cueT.
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[Ipumepu 3a npunoxkeHnue Ha CKC

>Bn OMMLUI'IeHOCTTa M Ce!'ICKOTO CTOI'IaHCTBO
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