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OO0wmmue cBegeHus

enpto ocBoenms mucumiinabl «SKADA B cucremax MHM» 3HAKOMCTBO
oOyuaroierocs ¢ coBpeMeHHbIM KomroHeHTamMu SKADA-cuctem, wuzyudeHue
METOJO0B  THOocTpoeHuss  3(P(EeKTHBHBIX  CHCTEM  aBTOMAaTHYECKOIO0 U
aBTOMATU3WPOBAHHOTO  YIIPABJIECHUS  TEXHOJOTHMYECKMMH  IpoLeccamMu, ¢
MCIIOJIb30BaHUEM IMPOrPAMMHO-ANIAPATHBIX KOMILIEKCOB nocpeactBoM SKADA-
000JIOUKHM H Cpel MNpOrpaMMHUPOBAHMS [UIsI CO3JAHUS aJITOPUTMOB PabOTHI
YCTPOMCTB U CUCTEM.

CocTaB npakTHYECKOil pabOThI: MpaKTHUECKast padoTa COCTOUT M3 TEKCTOBOM
Y 3JIEKTPOHHBIX YacTeid. OOBEM TEKCTOBOM YacTh — 5- 7 CTpaHULl MAIIMHOIIMCHOTO
Tekcta popmara A4, pazmep mpudra — 14. DneKTpoHHAS YACTh MPEJICTABISIET U3
cebst paboumii aiin B cpeae mporpaMMUpOBaHUS.

Copeprkanue mpakTUYeCKon paboThI.

1. TUTYIBHBIN JIUCT

2. 3ajaHue Ha BBINOJHEHHWE NPAKTUYECKOHM padOThl B COOTBETCTBUU C
MIPEACTABICHHBIM IIPUMEPOM.

3. Pe3ynbpraThl npoekTHpOBaHUS

4. BriBoj o npakTudeckoit pabote (MTOT MPOBEACHHOTO UCCIEAOBAHMS).
3/1eCch KpaTKO OMKCBIBAIOTCS PE3YJIbTAThl, UX COOTBETCTBHE HAMEUECHHBIM LIEIISAM,
TaK)K€ aBTOpP JENAaeT COOCTBEHHbIE BBIBOJBI, MMPOTHO3bI 10 M3YyYEHHIO BOIPOCaA,

BBICKAa3bIBACT CBOC MHCHHC I10 ITOBOAY aAKTYaJIbHOCTH HpO6HeMBI N T.AO.



IIpakruueckas padora Nel
IIpumep npakTH4YeCKOi peaju3aly MPOU3BOIACTBEHHBIX cucTeM ( Ha Oa3e
nporpammupyemoro pesie ITP200)

BBenenue

[Ipumep npenHazHayeH IS  O3HAKOMJICHHSI C  BO3MOXHOCTSIMU
nporpammupoBanus B cpeae Owen Logic (Bepeusi 1.12.172 wiu BbIIIe).
[Tporpammuoe oGecneuenne OWEN Logic — cpema mporpaMMupoOBaHUS AJis
CO3/IaHUS AJITOPUTMOB pabOTHl MPOTPaAaMMHUPYEMBIX pPelie U MPOrpaMMHUPYEMBbIX
naneneir OBEH. Ilporpammupyembie pene (nmanee IIP) — 510 cBOOGOAHO
IPOrpaMMHUPYEMOE yCTPOMCTBO. AJTOPUTM pabOThl MPOrPaMMUPYEMOTO pelie
dopMupyeTcsi  HEMOCPEACTBEHHO  TOJB30BaTEeNeM, 4YTO  JelaeT  Ipudop
YHHUBEPCATbHBIM U J1a€T BO3MOXKHOCTH IMPOKO HCIOIB30BaTh €T0 B Pa3IUYHBIX
obOnactsx. B TekymieM mpuMmepe paccMaTpUBaeTCsl BO3MOXHOCTh OpraHU3al Ha
6aze [P anropuTMoB 3amoHeHUs U OCyIIeHHUs 0aKOB U pe3epBYapoB.

IIpoexT na ITP200

[Tporpamma miis [1P conepxut 4 610ka 06pabOTKU JaHHBIX U 2 SKpaHa
BU3YyaIU3alIiH.

[aT4uku ypOBHA ONA 3aNONHeHWA pezepsyapa A Py Gaka ¢ 3: oT cyxoro n
e 3aINTa 0T G/XOMD X0Aa
1 | N GUT|- in_storage_2low
[ = ) furmo —feo}- ar
s ub NO_NC
DI_FILg
2 N ouTf ib_storage_low
‘Il’"_’(’ ut_Filtgs)
| ubNO_NG
BIFILG
13 N GOt ib_storage_normal
-+ ub NO_NC
DLFilt 2
14 N ouT| ib_storage_high
E [ 75 feurine)
- ub NO_NC
Jatuvky ypoBHS ANA OCYWeHWA pesepeyapa A Gaka ¢ A OT CyXoro Xopa Hacoca
BFE 3auwTa o7 CyXOr0 X0ma
® B - oD D
io_level_2law
C = o jure [ |
—{ —{o— Lergnez p—1G
16 N QUT——————<"1b fevel_low |
WL FiGS) Jaa
~{ub NO_NC
DLFilt 7 1 Q4
7 N ouT| it level_normal |
e fas
~{un_NO NG
« QB
Q7

Puc.1. OGuuii BUI NporpaMmsl



Tabnunal. Criucok nepeMeHHbIX, UCTIONb3YEMbIX B TPOEKTE

Wms nepemeHHon Tun KommenTapuit
MIEPEMEHHOU
3anonnenue
engine [ Bximrouenne Hacoca 1
ib_storage 2low JlaT4uk 3alIUThI OT CYXOTro X0ja
Hacoca
ib_storage low bool JlaTuyuK HM>KHETO YPOBHS
ib_storage normal JlaTuuk BEpXHETO YPOBHS
ib_storage high JlaT4mK 3amuThl OT TIEPENIBa
Ocywenue
engine 2 Bxuouenue Hacoca 2
JlaT4MK 3alIUThI OT CYXOro Xoaa
ib level 2low Hacoca
bool JlaTYMK HUXKHETO YPOBHS
ib level low
JlaTuymk BEpXHETO ypOBHSA
ib level normal

3aroJTHEHNE

bioxku 00padoTKu TAHHBIX

e (OO0paboTka BXOJHBIX CUTHAJIOB OT JATYUKOB YPOBHS JIJISl pexKUMa

«3aroJHeHneE»

L4 AJII‘OpI/ITM 3aIl0JIHCHHS 0aKa C 3alUuTaMi OT CYXOIo Xo4a U IepeiinBa

Ocyuienue

L4 06pa60TKa BXOJHBIX CUTHAJIOB OT JATYHMKOB YPOBHA JJIA PEXKUMA

«OcymieHue»

e AJNTOpuUTM OCylIeHUs OaKa ¢ 3alUTON OT CyXOro Xo/a




3anoJiHeHue

O0padoTKa BXOJAHBIX CUTHAJIOB OT IaTYUKOB YPOBHS

B anropurme «3amnonHeHue» - 4 BXoJa Mo JUCKPETHBIC MOTIABKOBBIC TATYNKU
YPOBHSI:

JlaT4MK 3alUThI OT CyXOTro Xofa - ib_storage 2low
JlaTuuk HUOKHETO YpoBHS - ib_storage low
JlaTuuk BepXHEro ypoBH1 - ib_storage normal,
JaTuuk nepenusa - ib_storage high.

-—" ib ctorage 2low

- ib_storage_low

2~ ib_storage_normal

==, ib_storage_high

Puc.2. O6paboTka BXOIHBIX CUTHAJIOB JIJIsl aITOPUTMA 3aMOJIHeHUS 0aka

B npencraBnennbix Ha Prc.2 610kax CUTHAIBI TaTYMKOB YPOBHS IMOCTYMAIOT HA
BXO/IbI IPOTPAMMHUPYEMOTO pelie, najee oopadareiBatoTcst makpocom DI Filt.
Makpoc mo3BosieT n30eXaTh Ipede3r KOHTAKTOB. B JaHHOM citydae curHai
JOJKEH OBITh YCTOMYMBBIM HE MeHee 1,5¢ aJig Toro, 4To0bl porpaMmma ero



BOCIIPHHSLIIA. DTOT MapaMeTp MOKHO U3MEHSTh U yCTAaHABJIUBATH TPEOYEMBIH JIJIsI
KOHKPETHOTO 00BEKTA.

AJIFOpI/lTM 3amoJiHeHusl 0aka ¢ 3alUTaMM OT CyXoro xoaa a1 mmepejmBa

[Tocne ¢punbrpoB DI Filt curHaibl MOCTyNalT Ha 00pabOTKY B aJrOpUTM
3aI0JIHCHHSL.

. ib_storage 2low : -3 -
! 4 [ - - : ML e enginel
2 ib_storage_low J—= =~ M - g

ib_storage_normal ==

ib_storage high ==

Puc.4. Anroputm 3anosHeHus 0aka ¢ 3alUTaMH OT CYXOT0 XOfa U IMepenBa
AnropuTtM paboThl «3aMOJTHEHUEY:

1. TIpoBepka natumka cyxoro xojna (ib_storage 2low) ;

2. Ecau natumk cyxoro xona (ib_storage 2low) 3aMKHYT — aJlTOPUTM
3aImyCKaeTcsl.

Ecim matuuk cyxoro xona (ib_storage 2low) pa3oMKHYT - mporpamMma
O’KMJIaeT 3aMbIKaHUs AaTurKa cyxoro xoza (ib_2low). [Ipu pazoMKkHyTOM
JnaT4MKe cyxoro xoja (ib_storage 2low) nacoc (engine 1) HUKOTa HE
3aITyCTUTCSI.

3. Ecnm natuuku HuxkHero ypoBHs (ib_storage low), BEpXHEro ypOBHS
(ib_storage normal) n nepenusa (ib_storage high) — pa3oMKHYTbHI
(uctpaBHBI), TO HacocC (engine 1) 3amycKaeTcs.

Haunnaercs 3anosiHeHHE EMKOCTH.

4. Korna ypoBeHb JOCTUTAET BEpXHETO ypoBHs (ib_storage low), — Hacoc

(engine 1) OTKIIIOYAETCH.



Ecnu natuuk BepxHero ypoBHs (ib_storage normal) He cpaboTai, TO HacOC
OTKJIFOUMTCS TIPH JOCTIKCHUU JaT4uKa rnepenusa (ib_storage high) ;

5. TloBTopHOE BKIItOUEHHE Hacoca (engine 1) MpOU30UAET MPU TOCTUKEHUU
HIDKHETO YPOBHSI — KOTJla JaTYMK HIKHETO ypoBHA (ib_storage low),
pasomkHeTcs. T.e. EMKOCTh OCyIIUTCS.

6. Lluxn noBTOpsieTcs.

Ocyuienue

B anroputme «Ocymenuey - 3 BXoJa o1 JUCKPETHBIE MOIIaBKOBBIE JaTYUKU
YPOBHS:

e JlaTumk 3amuThI OT CyXOTO X013, ib_level 2low;
e JlaTuuk HUXKHETO YpOBHS, ib level low;
e JlaTuuk BepxHero ypoBHs ib level normal.

[datyuku ypoBHA ANA OCYWEHWA pesepeyapa
DI_Filt_&
15 IN OUT = ib_level_2low
~Jub NO_NC
DLFilL 3
16 IN M ouT < b level_low
15 |t Filts)
ub NO_NC
DIFilt 7
i | N OUT—————= ib_level_normal |
...... | ut_Filts)
~ub NO_NC
4l

Puc.3. O6paboTka BXOAHBIX CUTHAJIOB JJIs1 aJITOPUTMAa OCYLIECHUs Oaka

B npencraBneHHbix Ha Pric.3 Giokax CUTHAJBI JaTYMKOB YPOBHS MOCTYIAIOT HA
BXO/IbI IPOTPAMMUPYEMOTO pelie, najnee oopadbareiBatoTcss Makpocom DI Filt.
Makpoc no3BosisieT n30exaTh Apedesr KOHTaKToB. B jaHHOM ciydae curHam
JOJDKEH OBITh yCTOMYMBBIM HE MeHee 1,5¢ i1 Toro, 4TOOBI MporpaMMa ero
BOCIIPUHSUIA. DTOT apaMeTp MOYKHO H3MEHSTh U YCTAHABJIMBAThH TPEOYEMBIH IS
KOHKPETHOTO OOBEKTA.



AJITOPUTM OCylIeHHUs1 0aKa ¢ 3aIUTON OT CyX0ro Xojaa

[Tocne unbrpoB DI Filt curHamsl MOCTYNarOT HAa 00pabOTKY B aIrOpUTM
OCYIIEHUSI.

ib_level Zlow >

ib level_low
ib_level_norma

Puc.4. Anroput™m ocymienus 6aka ¢ 3alIMTON OT CyXOro Xo/a

AnTropuTM paboThl «3aMOJTHEHUEY:

1.

N3HavanbHO AaTYUKKU HIOKHETO YpoBHS (ib_level low), BepXHEro ypoBHS
(ib_level normal) n cyxoro xoza (ib_level 2low) — 3aMKHYTBI (UCIIPaBHBI)
— EMKOCTb IIOJIHAS.

Hauwnnaercs ocymenne EMKOCTH — BKITIFOUAETCs HAacocC (engine?).

. Korna ypoBens gocturaet HmkHero ypoBHs (ib_level low) — Hacoc

(engine2) oTkirovaeTcs.

Ecnm matuuk HukHero ypoBHs (ib_level low) He pa3oMKHYJIICS (BBITIENT U3
CTpOs), TO Hacoc (engine’) OTKIIOUUTCS MPU JOCTHKEHUU JATYMKA CyXOT0
xona (ib_level 2low);

. IloBTOpHOE BKIIIOUEHUE Hacoca (enginel) MpOU3OUIET MPHU TOCTHKEHUU

BEPXHETO YPOBHSI — KOTJ]a IaTYMK BEpXHEro ypoBHs (ib_level normal)
3aMKHETCS. T.€. EMKOCTh HAIIOJHUTCSL.

. Iluki moBTOpsiercs.

3a paboTaii arOPUTMOB MOKHO TTOHAOJTI0/IaTh B PEXKUME CUMYJISIIHH B CpEJIe
Owen Logic.



JKpaHbI

Bcero B mporpaMme co3maHo 2 3KpaHa:

e [lepBblil 3KkpaH - 3aM0IHEHHE;
e Bropoii 3kpaH - OcylieHue.

Ha 9KpaHaxX MOKHO Ha6J'IIO,I[aTL COCTOSHHEC BCEX NMCKPETHBIX ITOIIABKOBBIX
JaTYUKOB U COCTOSIHHUEC HACOCOB.

N3nauanbHO OyAeT JOCTyIEeH MEePBbIil 9KpaH - «3anonHenue», Puc.5.
Ha uém otobpakaercs:

1. Cocrosuue Hacoca — Brirrouen/BoeIKiTroueH
2. CocrosiHHE KaXX0T0 JaTYMKA YPOBHS - 3aMKHYT/Pa30MKHYT

Puc.5. DxpaH KOHTPOJIsL ypOBHS NPU 3aII0THEHUU

Jlist mepexo/ia Ha BTOPOU SKpaH Ha IPrOOPE HYKHO HaKaTh KOMOWHAIIUIO KHOTIOK
Alt+Bum3. Ctanet goctyneH BTOpou dKkpaH - «Ocytmienney, Puc.6.

Ha ném otoOpaxaercs:

1. Cocrosiaue Hacoca — Bxmtouen/Boikintouen
2. CocTosiHME KaXA0ro JaTYMKa YPOBHS - 3aMKHYT JaTYUK WU PAa3OMKHYT

10



Puc.6. DkpaH KOHTPOJISL ypPOBHSI PU OCYIIEHUHU

Jlnst mepexoia 00paTHO Ha MEePBbINA FKpaH Ha MPUOOpPE HYKHO HAXKATh
KoMmOuHanuio KHOTOK Alt+BBepx. CTaHeT NOCTyNeH MepBhIi YKPaH -
«3amnoJIHEHUEY.

11



IIpakTnueckas padora Ne2

AJITOPUTM NepPeKJIIYEHHsI HACOCOB 10 BpeMEeHH HAPa0dOTKHU

BBeaenue

[Ipumep  npenHazHadeH Uil O3HAKOMJIEHHMS C  BO3MOMXHOCTAMH
nporpammupoBanusi B cpeae Owen Logic (Bepeus 1.12.172 unu BbIIe).
IMporpammuoe obecnieuenue OWEN Logic — cpena mporpaMMHpOBaHUS TS
CO3/IaHHs ANTOPUTMOB pabOThl MPOTPAMMHMPYEMBIX PEIE M MPOrPaMMHPYEMBIX
na”eneit OBEH. Ilporpammupyemsr pene (manee IIP) — 310 cBOOOAHO
IPOrpaMMHPYEMO€ YCTPOHMCTBO. AJTOPUTM PabOThl MPOrPaMMHPYEMOTo pese
¢dopMupyeTCs  HENOCpPEACTBEHHO  TOJB30BaTeleM, 4YTO  JelaeT  npubop
YHUBEPCAJIBHBIM M Ja€T BO3MOXHOCTh HIMPOKO HCIOJIb30BaTh €r0 B Pa3IHUHBIX
obnactsix. B Tekyiiem npumMepe paccMaTpuBaeTCs BO3MOKHOCTh OpPraHM3alluu Ha
6asze IIP anroputma monepeMeHHOro BK/IIOYEHHsI HACOCOB C MOACYETOM BPEMEHH
HapaOOTKH ¥ KOJIMYECTBO UX BKIFOUEHHH.

IIpoexr Ha I1P200

[Tporpamma auist ITP copepskut 3 610ka 00pabOTKH HAHHBIX U 3 dKpaHa
BH3YyaIH3alUH.

B ==—{07)
E @)
=} s
EF {5
=} =i
w7 |
L =

0 rstmars (DS

Puc.1. O6muii BUA IporpaMMel

12



Tabnuua 1. Bxojbl ¥ BBIXO/IbI YCTPOHCTBA
Bxonbl
I1 Kunornka 3anyck anropurma(c gukcanueit)
| ) Kunornka cOpoca napabotku(c dukcanmeii)
Brixonasl
Q1 Hacoc 1
Q2 Hacoc 2

Tabmuna 2. CiucoK NepeMeHHbIX, HCIIOIBb3YEMBIX B IPOEKTE

Nwms nepemenHoi Tun KommenTapuit
IIEPEMCHHOHN
engine 1 Bxmrouenue nacoca 1
bynegoe
engine2 o Bxmouenue Hacoca 2
hours enginel Yacer paboThl Hacoca |
hours engine2 Yacsl paboTsl Hacoca 2
minutes enginel MunyTts! paboTsl Hacoca 1
Ilenoe
minutes engine2 MunyTsl paboTHI Hacoca 2
num_enginel Kous-Bo BKroueHuit Hacoca |
num_engineZ2 Kon-Bo BKIIFOUeHHH Hacoca 2
COpoc BpeMeHH HapaOOTKH U KOJI-Ba
reset BKJTHOYEHUH
bynesoe Crapt
start
time work enginel Bpewms pabotsl Hacoca 1. 3aganue
: Lenoe
time_work _engine?2 Bpems pabotel Hacoca 2. 3aganue

13



BJok 3a1aHusl BpeMeHH padoThl HACOCOB

Jauubiii 6710k HEOOXO0AMM 7151 BO3MOXKHOCTH 33a[JaHUsI BpeMEeHU padoThl
kaxkgoro Hacoca ¢ skpana [1P200. Bpems 3agaercs ¢ skpaHa B yacax.
®OynkiuonansHbl 610k BLINK BocniprHMMaeT BXoHbIE 1aHHBIE B MC. [To3aToMy,
Tepesl TeM, Kak 3amucaTh B HETO IaHHbIE, HEOOX0IUMO YMHOKHThH BBOJMMOE C
sKpaHa 3Hauenue Ha 3600000

time_work_enginel 2 : i

| S Write to FB
time_work_engine2 e

Puc.2. 3aganue BpemeHu paboThl HACOCOB

Ilepex/r0ueHHe HACOCOB I10 32IAHHOMY BpeMeHH

B aroit vactu npu nomoum @b BLINK ocymecTBisercs nonepeMeHHoe
BKJIFOYEHHE HAcOCOB. Hacockl BKIIIOUAOTCS MPU 3aMbIKaHUU KOHTaKTa [1 u ero
yaep:kaHuu. J{Jist KaKa0ro Hacoca MepeKIFoUeHUE OCYIIECTBIISICTCS Yepes3 Bpems,
3a1aHHoe ¢ skpana [1P.

Puc.3. Ilepexnrouenne HaCOCOB 110 3aJaHHOMY BPEMEHHU

IMoacuer BPEMECHH Hapaﬁonm HaCOCOB H KO0JI-BO UX BKJIHYCHUA

Jlns peanusanmu mojcyeTa BpeMEHH HapaOOTKH MCITOJIb3YEM MaKpOC
OperTimer n3 MeHeIKEpa KOMIIOHEHTOB. MaKkpoc TakKe MO3BOJISET CUUTATH KOJI-
BO BKJIKOYEeHHIT 00opyaoBanusi. HapaGoTka nmoacuuTeIBaeTCs B Uacax U MHHYTax U

14



BBIBO/IMTCS HA 9KPAaH BMECTE C KOJ-BOM BKITIOUEHHIA. DTH JIaHHbIE MOYKHO
cOpocuTh, 3aMKHYB BXxoz [2.

:

 minutes_enging2)

Puc.4. [logcuer BpeMeHu HapaOOTKU M KOJI-BO BKIFOUEHHI HACOCOB.

IKpaHbI
Bcero B nporpamme 3 3kpaHa:

e [lepsslii 5xpaH — uHGOpMaLus 110 paboTe HACOCOB;
e Bropoii 3xpaH — HapabOTKa;
e Tperuii 5KpaH — HACTPOMKA BPEMEHHU 10 MEPEKIIOUYEHHSI HACOCOB.

CrapToBblii 5kpaH - uHGopmalus 1no padbore HacocoB, Puc.5. Ha ném
oToOpasaeTcs cocTosiHME Hacoca — Britouen/BoikintoueH

Puc.5. Dxpan KOHTPOIIS YPOBHS MPH 3aTOJTHEHHA

Jlns mepexosa Ha BTOPOH 9KpaH Ha MpHOOpE HYKHO HAXKaTh KOMOMHALIMIO KHOMOK
Alt+Bsepx. CtaHeT 10CTyneH BTOPOH 3kpaH — HapaboTka, Puc.6. Ha HéMm
oToOpaxkaeTcs:

e Bpems HapaOOTKK KaXI0r0 HACOCA;
e Kou-Bo BKIIOUEHHUIT HACOCOB.

15



Puc.6. DxpaH KOHTPOJIsI yPOBHS IPU OCYIIEHUH

Jlnst nepexona o0OpaTHO Ha MEPBBIM IKpPaH Ha MPHOOPE HY)KHO HAKATDH
komOuHanuio knapuiry ESC. Craner 1ocTyneH nepBblil KpaH.

Jlnsa mepexosa Ha TpeTHil SKpaH Ha MPHOOpe HYKHO HaXaTh KOMOMHAIHIO
kHOTOK Alt+Buu3. CTaneT 10CTyNeH TpeTuil 3kpaH — HaCTpOHKa MepeKTI0YeHHH
HacocoB, Puc.7. Ha aToMm 3kpaHe 3a1aeTcs BpeMsi EPEKITI0UEH s Kax /100 Hacoca
B OT/ICIBHOCTH.

Puc.7. HacTpolika epeKIt04eHNs HACOCOB

16



IIpakTnueckas padora Ne3

AJITOPUTM JABYXIO3UIIHOHHOTO PeryJasTopa

BBenenue

IIpumep npenHa3HaueH Uil O3HAKOMJIEHHUS C  BO3MOJYKHOCTAMHU
nporpammupoBanus s [1P200-24.2(4).X B cpene Owen Logic (Bepcus 1.12.173
i Bbime). IIporpammuoe  obecmeuenne OWEN  Logic — cpena
IPOrpaMMHUPOBAHHUSA I CO3AAHUS AITOPUTMOB pabOThI IPOIrPaAMMHUPYEMBIX PeJie U
nporpammupyembix nanened OBEH. Ilporpammupyemsl pene (nanee IIP) — ato
CBOOOJHO IPOrpaMMUPYEMOE YCTPOMCTBO. AJITOPUTM pabOThI MPOrPaMMHUPYEMOTO
perne (GopMHpYyeTCs HEMOCPEJACTBEHHO IOJIb30BAaTEIEM, 4YTO JeiaeT Mpuodop
YHHUBEPCAJbHBIM U J1a€T BO3MOXKHOCTh IIMPOKO HCIOJIB30BaTh €r0 B Pa3IUYHbBIX
oOnactsx. B TekymeM nmpumepe paccMaTpUBaeTCsl BO3MOXHOCTb OpraHM3alii Ha
6aze [IP anropuTma ABYXIMO3UIIMOHHOTO PETYJSITOpPa B PEXUME HarpeBareis U
XOJIOTUIIbHUKA.

IIpoexT na ITP200

[Iporpamma s [1P conepxut 2 610ka 06pabOTKU JaHHBIX U 2 SKpaHa
BU3YyaJIU3aIUH.

\ " 11007
i I ‘OBpaboTka BXOAHLIX CHIHANOB OT AaTHWKOB ‘DOpMHUPOEaHMWE YNIPAENAIOWMX CUFHANOE PerynsaTopamu heating — Q1 |
MacuTabupoeanue Curnana 4-20uA C KOKTPOREN [#anaioHa i i pervRATOR.
ubpsIEs AaTunG
7y a2
TPHReg+
CONVE. 201 sensT_indicaion e PV H heating
Al b Bull o sons 1 indicaton | Seipointl 5 Jsp ol »
Em_Sens sens1_error | deftal o | Detia

reseti cma_Reset

Az Ed

i permATop
1 paTypy ckoATRONEN
AuanazoHa HCX

15 1= TR =~ Q5

sens2_indicaion il PV Hi=e
(PH1000)1 =

Ty of

N Qetta goe—————————r{ Della o
fesell g femd Reset

- ~

18 -~ Q8

e 7 ‘

14 [ ~ F2

AI3 b ~|AO1

Ald | AO2
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Ta6muma 1. BXoibl 1 BEIXOJIBI yCTPOKCTBA

Bxonsl
I1 KHomnka npuHyuTeIsHOro 0CTaHoBa 1-ro perynstopa(c
¢duxcanueir). Harpepatensb.
12 KHormka npuHyAUTENBHOTO OCTaHOBA 2-T'0 perysisTopa(c
dbuxcanueit). XoaoamIbHUK.
All Kanain 1. latuuk Temnepatypsl. Tun curnana 4-20MA.
Kanaun 2. /JaTunk Temmnepatypsl. Tui cursana
Al2 COITPOTHUBJIEHUE.
Brixoan!
Q1 Harpesareinb
Q2 XO0I0UIBHUK

Tabnuua 2. Ciucok nepeMeHHbIX, UCMOJIb3YEMbIX B IIPOEKTE

Nmsa nepemenHoM Tun KommenTapnii
IIEPEMEHHOU
cooling ByneBoe XO0NOUITBHUK
['uctepesuc 1-ro perymnstopa.
deltal BemectBennoe Harpesarenb
I'uctepesuc 2-ro perynstopa.
delta? BemectBennoe XO0n0IUIBHUK
heating Harpesarenn
BysteBoe [IpuHyIUTENBHBIA OCTAHOB 1-TO
resetl perymnsitopa
[IpuHyIUTENBHBINA OCTAaHOB 2-T0
reset2 peryJnstopa
BelwecTBeHHOE Curnai ¢ 1-ro maTyuka Ha BXOJ€e
sensl ITP. 4-20MA
sensl_error Ommbka 1-ro matumka
bynesoe
Hatuuk 1. Bepxauii quanazoH
sensl high npeobpa3oBaHus
[Tokazanue 1-ro natumka B rp.
sensl indication Ienscus
Jatuuk 1. HruokHuil quana3on
sensl low BeniectBennoe npeoOpa3oBaHus
Cursai co 2-ro JaTyuka.
sens2 ConpoTuBiieHNE
sens2 _error bynesoe Omnbka 2-ro 1aryuka
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ITokazaHus 2-ro naT4mkKa B rp.
sens2 indication Ienbcus
VYcraBka 1-ro perynsaropa.
setpoint | BemectBenHoe Harpesaresnb
VYcraBka 2-ro perynsropa.
setpoint?2 XOonoANIbHUK
Hatuuk 2. ConpoTHBICHHE
wire resistance IIPOBOJIOB.

Biok 00padoTKu BXOAHBIX CUTHAJIOB OT JATYMKOB

[TepBblii 1aTurK TOKOBBIN ¢ curHaiom 4-20 MA noakitoueH Ha Bxon All.
UtoOs1 mpeobpaszoBaTh curHai 4...20 MA B peasibHbIE 3HaUEHUS (TEMIIEpaTypy,
HarpuMmep) ucnoibzyercs makpoc CONV4..2(0 u3 MeHeKepa KOMIIOHEHTOB.
Makpoc npenHa3Ha4eH JjIs MacIITabupOBaHUS BXOJHOTO CUTHAA 110 TOKY B
TEeMIIepaTypy ¢ KOHTPOJIEM BEPXHEr0 U HUXKHETO Juarna3oHna usMmepenuii Eciu
KOHTPOJIb JUana3oHa He TpeOyeTcs, MO’KHO HacTpauBaTh BXOJ] B HACTPOUKaX
BX0/1a, KaK MTOKa3aHO B BUJI€0 WK onucaHo B CripaBke.

Bropoii natunk tepmomerp conpotuienuss PT1000 noakimroueH Ha BXO
Al2. YtoOsl mpeoOpa3oBaTh CUTHAI IO COMPOTHUBIICHUIO B PeaJIbHbIC 3HAUECHUS
(Temmiepatypy) ucnoiabzyercs makpoc P71000 u3 MmeHeKepa KOMIIOHEHTOB.
Maxkpoc npenHa3HaueH A7 MacIiTaOupOBaHUs BXOAHOTO CUTHAJA
COIIPOTHUBIICHUIO B TEMIIEPATYPY ¢ KOHTPOJIEM BEPXHETO U HUKHETO Mana3oHa
U3MEPEHM, a Tak ke KOMIIEHCAMel CONpOTUBIIEHUS ITPOBOAOB (Bxoa RipoBoza).
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Puc.2. O6pabotka curaanos ot natdukoB JITC u gaTdanka ¢ BRIXOIOM-
MA.
Peryasitopsl

B s10ii yactu npu nomoum Makpoca 2PHReg+ 3 menemxepa
KOMIIOHEHTOB OCYILIECTBIISIETCS PETyJIUPOBAHUE TEMIIEPATYPHI 110
JBYXIO3UIIMOHHYIO 3aKOHY, Kak B TPM 1, nanpumep. 1-b1ii perynstop paboTaeT B
peKrMe HarpeBaTes, 2-0i B PEKUME XOJIOAUIbHUK. PEeryisiTopbl HAUMHAIOT CBOIO
paboTy IpH BKIIOYEHUU TIPOTPAMMHUPYEMOTO PeJie B CeTh. XapaKTepPHBIC
rapamMeTpsl Uil pEeryJisiTopa, TAKHE Kak:

e YcTaBKa peryJsaropa;
e ['mcrepesuc;

3apatorcs ¢ 3kpana [IP. [IpuHynuTenbHbIi OCTaHOB PETYIIATOPOB
OCYILIECTBISETCS 3aKUMHBIMA KHOIIKAMU, CUTHAJIBI C KOTOPBIX MOJIAI0TCS Ha
nuckpeTHbie Bxonbl I1 u 12.
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Puc.3. 2-X NO3UIIMOHHBIE PETYISATOPHI B PEKUME HArPEBATEIb U XOJOANIbHUK.

JKpaHbI
Bcero B nporpamme 2 3kpaHa:

o [lepBsIii 5KpaH — HHPOpMAIHS 10 PadOTE JATYUKOB U UX TEKYIIHE
NOKa3aHus;
e Bropoii 3kpaH — HACTPOUKH PETYIATOPOB.

CrapToBsIii 5kpaH - uHbopMaIms no gatyrkaMm, Puc.5. Ha Hém oTtoOpaxkaercs
COCTOSIHME JTaTuMKa — paboTa/aBapusi, a TakKe 0TOOpa)kaeTcsl TEKyIas
n3MepsiemMasi BeIU4IrHa, B PUMEpE 3TO TeMIlepaTypa.
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Puc.5. KOHTpOJIb 1aTYMKOB U U3MEPAEMON BEJTUUUHBI.

Jlst mepexo/ia Ha BTOPOM SKpaH Ha MprOOpe HyKHO Ha)KaThb KOMOUWHAIIUIO KHOTIOK
Alt+Brm3. CtaHeT qocTyneH BTOpO dKpaH — HacTpoika perynstopa, Puc.6. Ha
HEM 3aJ1al0TCs CIIEYIOUIUE TapaMeTphI:

e VYcCTaBKa;
e ['ucrepesuc.

Puc.6. DxpaH HaCTpOUKM YCTaBKHU U THCTEPE3UCA PETYIATOPOB.

Jlnst mepexoia 00paTHO Ha MEePBbIN PKpaH Ha MPUOOPE HY)KHO HAXKATh KIIABUIILY
ALT+Bgepx. CTaHeT 1OCTYNEH NEPBbIN IKPaH.
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IIpakTuyeckas padora Ned

Aaropurm I[N /I-peryasitopa

BBenenune

[Tpumep mnpenHa3HayeH Ui O3HAKOMIICHHUS C  BO3MOXKHOCTSMHU
nporpammupoBanust s [1P200-24.2(4).X B cpene Owen Logic (Bepcus
1.12.173 wnu Beuue). [Iporpammuoe obecneuenne OWEN Logic — cpena
IPOrpPaMMHUPOBAHUS /ISl CO3/IaHUS AITOPUTMOB palbOTHI MPOTPAMMHUPYEMBIX
pene u nporpammupyembix naneneir OBEH. IIporpammupyemsl pene (nanee
IIP) — sT0 CcBOOOAHO MpPOrpaMMUPYEMOE YCTPOMCTBO. AJTOpUTM padOThI
IIPOrpaMMHpyeMOro peiie GopMUpPYETCsi HEIOCPEACTBEHHO I10JIb30BATEIIEM,
4TO JenaeT Tnpubop YHUBEPCAIHHBIM U JA€T BO3MOXKHOCTH IIHPOKO
WCTIONIb30BaTh €ro B  pa3IMuHBIX oOmacTsax. B Tekymem mnpumepe
paccMaTpuBaeTCs BO3MOXKHOCTHL opranu3anuu Ha 6aze IIP anroputma [THN/]
pETYIATOpA B PEKUME HArpeBaTelsd U XOJIOAUIbHHUKA.

[poekt na [1P200

[Mporpamma nns [P comeprkut 2 6moka o6paboTKu JaHHBIX U 3 DKpaHa
BU3YyaJIU3aIHH.

8

BXOAWLIX CHTHANGB OT AATMWKOB ‘DOpMMPOBaHWE yNPIBNAICIUMX CHIHANOB PerynATOpPaMA
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Tabnuua 1. Bxoasl v BBIXO/BI yCTpPOICTBa

Bxonapl
I1 Knomnka paspemenust pabotsl 1-ro perynsropa(c
¢ukcanueit). Harpesatens.
12 Knomnka paspemienust padboTsl 2-ro peryisaropa(c
¢dukcarueit). XoJo WIbHUK.
All Kanan 1. Jlatuuk Temneparypsl. Tun curnana 4-20MA.
Kanan 2. Jlatuuk Temnepatypsl. Tumn curuana
Al2 COIPOTHBIICHHE.
Brixoabl
AOlI HarpeBarens
AO2 XO0NIOIUIIbHUK

Tabnuua 2. Ciucok nepeMeHHBIX, UCTIOJIb3YEMBIX B IIPOEKTE

Nwms nepemeHHOIM Tun KommenTapuit
TepeMeHHOH
cooling BelecTBeHHOE XOIOaUIBHUK
heating BemecTtBenHoe Harpesarenn
[TponopunoHanbHbIH
kpl Bemecteennoe |  koadduuueHT 1-ro perynsaropa
[IponopuoHanbHBIN
kp2 BemectBennoe | ko3 duimeHT 2-r0 perynsitopa
BemECrEEHDe Cursai ¢ 1-ro gjaTdyuka Ha BXOJIe
sens] [1P. 4-20MA
sensl error Ommodka 1-ro garumka
bynesoe
Jlatuuk 1. Bepxuuii quanason
sensl high npeoOpa3oBaHMs
ITokazanue 1-ro narumka B rp.
sensl indication [enscus
BemectBenHoe Hatuuk 1. Huwxkauii 1uanazon
sensl low npeobpa3oBaHus
Curnai co 2-ro gaT4ymka.
sens?2 ConpoTuBICHUE
sens2 error Bynesoe Ommubka 2-ro garumka
[loka3zanus 2-ro naT4mkKa B Ip.
sens2 indication [enbcus
BemectBennoe VYcrapka 1-ro perynaropa.
setpointl Harpeparens
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¥YcTaBka 2-To peryistopa.
setpoint?2 XOJI0AWIbHUK
JuddepenunanpHbrii
idl ko3¢ dunment 1-ro perynsitopa
JuddepenunanbHbrit
1d2 k0d¢duiment 2-ro peryasropa
fil BemecrBennoe | Murerpanbueiii koG duiment 1-ro
peryisitopa
ti2 WuTerpansubiii koahduumenT 2-ro
peryJsTopa
wire resistance Jaruuk 2. ConpoTusieHue
IPOBOJIOB.

b0k 00padOTKH BXOAHBIX CHTHAJIOB OT JAaTYHKOB

[TepBbIit JaTYHUK TOKOBBIM ¢ cUTHAIOM 4-20 MA MOJKITIOUEH Ha BXOJ
All. YrtoOs! mpeobpazorats curaain 4...20 MA B pealbHbIE 3HAUEHUS
(Temneparypy, Hanpumep) ucnolibdyercs Makpoc CONV4..20 u3 meHemkepa
KOMIIOHEHTOB. Makpoc MpenHa3HayeH sl MaclITabupOBaHUS BXOHOTO
CUTHAJA MO TOKY B TEMIIEPATYPY C KOHTPOJIEM BEPXHETO U HHIKHETO
JMara3oHa u3MepeHuii. Eciiu KOHTpoIb Auana3oHa He TpeOyeTcsi, MOKHO

v

pauBaTh BXO/ B HACTPOWKAX BXO/id, KAK [I0KA3aHO B BH/IEO MJIM OIMCAHO
MpPaBKe.

HACT
B Cn

Bropoii gatunk tepmometp conpotusiienust PT1000 nojakitoueH Ha
Bxo1 Al2. Ytobsl mpeoOpa3zoBaTh CUTHAI IO COMPOTUBIIEHUIO B peaIbHBIE
3HaueHus (TeMIepaTypy) ucnoibzyerca Makpoc PT1000 u3 menemxkepa
KOMIIOHEHTOB. Makpoc npe/iHa3Hau€eH JJIsl MacIlITa0UPOBaHUs BXOJHOTO
CUTHAJIa COMPOTHBIICHUIO B TEMIIEPATYPy ¢ KOHTPOJIEM BEPXHETO U HHUIKHETO
Juana3oHa U3MepeHuH, a Tak ke KOMIIEHCAllHel CONPOTHUBRIIEHHUS TPOBOJIOB
(Bxox RopoBona).
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Puc.2. O6pabotka curnanoB ot garyukoB JITC u natymka ¢ BIXOIOM-
MA.
PeryasTopsl

B sroit vactu npu nomouy GyHKIHOHAIBHOTO Os1oka PID
OCYLIECTBIISICTCS PEryJIHMpOBaHUe TeMiieparypsl 1o 3akony [1HM/I-perynsitopa,
kak B TPM10, narmpumep. 1-blif perynsiTop paboTaeT B pe:KUMe HarpeBaTes,
2-0i1 B peskUMeE XOJIOAUIBHUK. PeryiasiTopbl HAUMHAOT CBOKO paboOTy Npu
HaJIMYMH pa3pelIarolero CUruana ¢ BXoaos // u 2. XapakTepHble
NapameTpsl JUIs PEryaaTopa, TAKKE KaK:

VcraBka peryssaTopa;
[TponopuuoHabHbIH KO3 QULIHEHT;

Wnterpanpubiii ko3 dunnent
Juddepennpnanbublii koadduuuent;

3anatores ¢ okpana [IP. IIpuHyauTENIBbHBII OCTAaHOB PEryJIATOPOB
OCYILECTBIIAECTCA Pa3MbIKAHHEM KHOIIOK, CUTHAJBI C KOTOPBIX MTOJAKTCA HA
JuckpeTHble Bxob! 11 u 12,
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setpoint2

Puc.3. TTM/I-perynsTopsl B pexuMe HarpeBaTelb U XO0JIOAHIIbHUK.

ITockonbky Beixognol curnai ¢ [TM/{-perynstopa — MOIHOCTS,
MPEACTaBJICHHAs B IPOLIEHTAaX, a aHajnorosbii Beixox [IP BocnpuHuMaer
curHai B uanaszone ot 0 10 | — HeoOX0aMMO pa3AeIuTh BEIHIUHY
BbIxoaHOU MotHoCcTH [TU/-perynstopa na 100.

Beoaumsle ¢ 3xpana napametpsl [IM]l-perynsaropa 3anuceiBaloTCs B
MaMATh MpHU ToMoIu 01okoB Write to FB.

JKpaHbl
Bcero B nporpamme 3 skpana:

e [lepBslii 3kpan — uHGoOpMaLMs 10 pPadOTEe JaTYUKOB U UX TEKYLIHE
[IOKa3aHus;
e Bropoii 3kpaH — HACTPOUKH YCTABOK;



e Tperuii 3xkpan — 3aganue koddduuuentor [1W/I-perynstopa.

CraproBblii 3kpaH - HHpOpManus 1o aatyukam, Puc.5. Ha ném
oToOpaxKkaeTca COCTOAHHE JaT4uKa — paboTa/aBapus, a TaKkKe 0TOOpaXKaeTcs
TEKyllas u3MepsaeMas BeJIMYUHa, B IIPUMEPE 3TO TeMIleparypa.

Puc.5. KOHTpOJ'IB JaTYUuKOB U HSMCpﬂCMOﬁ BCIINYHMHEIL.

Jlnst nepexoza Ha BTOPOM 3KpaH Ha MPUOOPE HY)KHO HAXXKaTh KOMOMHALIUIO
kHONOK Alt+Buu3. Ctaner qoctyneH BTOpOi 3KpaH — HACTPOMKa YCTaBOK
perynaropa, Puc.6.

Puc.6. DxpaH HACTPOHKH yCTaBOK PETYIATOPOB.

Jlnst mepexona oOpaTHO Ha MEPBbIH SKpaH Ha MPUOOPE HYXKHO HAXKATH
knasuiy ALT+Bsepx, juig nepexoaa Ha ciueayromui s5kpad — ALT+Bu#u3.
Craner g0CTYyINEH TpeTUid IKpaH — HacTpoiika ko3dduuuenton ITU/]-
PETyIATOPOB, PHC.7.
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Puc.7. Hactpoiika koapduruenton [TN]I-perynaropa

Ha tekyiem skpane 3anatorcs ocHoBHbIE mapametpsl [TU][-perynstopa:

e [IponopuuoHanbHbIL KOAPPHUIHEHT;
e Hurerpanpublii K03 uuueHT;
o Jluddepennuanbubiii KO3GPULIIHEHT.

Jlyis BO3BparTa Ha MPEAbIAYIIMI SKpaH HEOOX0/IMMO 3aKaTh KOMOHHALIMIO
knapuim ALT+BBepx. CTaHeT nocTyneH BTOpoM 3kpaH. J[ist Bo3BpaTa Ha
IJIaBHBIN 3KpaH CHOBA 3akaTh KoMOuHauuio kiasum ALT+sBepx.
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IIpakTuyeckas padbora NeS

Peryasitop ¢ TaliMepoM BbIIEPKKHU

BBeaenue

[Ipumep  mnpenHazHayeH Il O3HAKOMIEHHS C  BO3MOXHOCTAMHU
nporpammupoBanus s [1P200-24.2(4).X B cpeae Owen Logic (Bepens 1.12.173
win  Bbime). Ilporpammaoe  oGecmeuenme OWEN  Logic - cpenma
OPOrPAMMHPOBAHUS /Il CO3[IaHUsl AJITOPUTMOB pabOThl MPOrPaMMUPYEMBIX pesie
u nporpammupyemeix nadeneit OBEH. [Iporpammupyemsl pene (nanee I1P) — 3o
CBOOOIHO MPOTPaMMHUPYEMOE YCTPOMCTBO. AIITOpUTM paboTeI
nporpaMMupyemMoro peisie (GOpMHPYETCS HEMOCPEACTBEHHO TMOIbh30BaTElIeM, YTO
JeaeT MpudOp YHUBEPCATBHBIM M JJA€T BO3MOXKHOCTH IIUPOKO UCIIOJIB30BATh €ro
B pa3nUuHBIX oOmacTsax. B Tekyimem mnpuMepe paccMaTpUBaeTCsi BO3MOKHOCTD
opranuzaimu  Ha ©6aze [IP anroputrMa JBYXMO3HMIIMOHHOTO pPErylIsaTopa C
BBIJICP)KKOH 10 BPEMEHH B PEXKUME HArpeBaTells U XOJ0IUIbHUKA.

Ipoexr na I1P200

[Tporpamma st I1P cogepkut 2 610Ka 00pabOTKH TaHHBIX U 2 SKpaHa
BH3YaJIU3AIHH.
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Puc.1. O0Owuii BUg nporpaMmal
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Tabnuna 1. Bxoas! ¥ BBIXObI yCTPOMCTBA

Bxoanl
I1 KHonka npuHyIMTENBHOTO OCTaHOBA 1-T0 perynsaTopa(c
dukcaimeit). Harpesatens.
12 KHomnka npuHyIUTEILHOTO OCTaHOBA 2-T0 peryisropa(c
¢pukcanueit). Xog0IuIbHHK.
I5 BxirounTs BBIIEPKKY Ha 1-0M perynsarope
16 Bxi1iounTh BBLIEPHKKY HA 2-OM PEryJisiTope
All Kanan 1. /latuuk remnepatypsl. Tun curnana 4-20MA.
Kanan 2. /laruuk Temnepatypsl. Tun curnana
Al2 COIIPOTHBIICHUE.
BoIxoasl
Q1 Harpesareinb
Q2 XOMOOUIBHHUK
Tabmuna 2. Conucok NepeMEHHBIX, HCTIOIB3YEMBIX B POCKTE
Nmsa nepeMeHHOM Tun KomMenTapuii
nepeMeHHOM
cooling ByieBoe XO0Nn0JUIbHUK
['uctepesnc 1-ro perynsaropa.
deltal BemecrBeHHoe Harpegsareib
[Nuctepesuc 2-ro perynstopa.
delta? Bewecrsennoe XO0N0JUIbHUK
enablel Bxitounts BeiiepkKy Ha 1-om
peryuarope
enable?2 Bxitounts BeIACPKKY Ha 2-0M
peryuarope
heating byunesoe Harpesarens
[IpuHyauTensHbIi OCTaHOB 1-T0
reseil peryJisTopa
[TpunynuTensHbBII OCTAaHOB 2-T0
reset2 perynaropa
s P Curnan ¢ 1-ro gaTumka Ha BXOJe
sens | [1P. 4-20mMA
sensl error Onmoka 1-ro naTumka
bynesoe
Jatuuk 1. Bepxuuii tuanazon
sensl high npeoOpa3oBaHUsl
[Tokazanue 1-ro gaTuuka B rp.
sens1 indication Lenbcus




Hatuuk 1. Hwxaui nuamazon
sensl low BeuiectBeHHoe npeoOpazoBaHus
Curnan co 2-ro gatyuka.
sens2 ConpoTuBiieHHE
sens2 _error bynesoe Ommbka 2-ro garynka
[Tokazanus 2-ro 1aT4mka B .
sens2 indication [enbcus
VYceraBka 1-ro perynsaropa.
selpoini i BeniecTtsennoe Harpesarenb
VYcraBka 2-ro perynsropa.
selpoini?2 XO0JOIAIBHUK
timel Bpewms Beinepxkku 1-ro perynsitopa,
c
time2 Bpewms BbliepaxKKH 2-T0 peryisTopa,
c
Jatuuk 2. ConpoTusieHue
wire resistance IIPOBOJIOB.

bJ1ok 00padoTKH BXOAHBIX CHTHAJIOB OT JATYHKOB

[TepBrIit faTurK TOKOBBIN ¢ curHaiom 4-20 MA noakioueH Ha Bxoa All.
YroOsl mpeobpazoBath curnai 4...20 MA B pealibHbIC 3HaYCHUS (TEMIIEpaTypy,
Hanpumep) ucnonb3yercs Makpoc CONV4..20 u3 MeHeKepa KOMIIOHEHTOB.
Makpoc npeaHa3HaueH A1 MaclITa0UPOBAaHUS BXOIHOTO CUTHAJIA MO TOKY B
TEMIIEPATYPy C KOHTPOJIEM BEPXHETO U HIKHETO JHana3oHa uaMepeHuii. Ecmu
KOHTPOJIb IHana3oHa He TpeOyeTcs, MOKHO HacTpauBaTh BXO/] B HACTPOHKaX
BXO0/1a, KaK [T0KA3aHO B BUAEO MJIH OIMCAHO B CIIPABKE.

Bropoii gatunk - repmometp conpotuiacHus PT1000 noakmtoueH Ha BXOJ
Al2. YtoObI mpeoOpa3oBaTh CUTHAM MO CONPOTUBIEHHUIO B peaibHbIE 3HAYCHHS
(Temnepatypy) ucnomns3yercs Makpoc P77000 u3 MeHemKepa KOMIIOHEHTOB.
Makpoc npeHa3HaueH i1 MaclITabuPOBaHUS BXOJIHOTO CHTHAJIA IO
CONPOTHUBIICHUIO B TEMIIEPATYPy C KOHTPOJIEM BEPXHEr0 U HUIKHETO JIhara3oHa
HU3MEpPEHHUH, a TaK ke KOMIICHCAIEH CONPOTHRICHHUS IIPOBOIOB (BX0oa RipoBoza).



w#< sens1_indication

Puc.2. O6pabotka curnanos ot natuukoB JITC u naTumka ¢ BEIXOAOM
4-20MA.
Peryasropsl

B 5101 yactu nnpu nomou Makpoca 2PHReg+ U3 MeHekepa
KOMIIOHEHTOB ¥ Makpoca Buidepowcka(Tipuiaraercs B apXUBE) OCYIIECTBIIACTCA
peryJaMpoBaHHe TEMIIEPATYPhI 10 ABYXIIO3ULIMOHHYIO 3aKOHY € BBIAEPIKKOM 110
BpemeHH, kak B TPM251, nanpumep. 1-p1if perynsitop paboTaer B pexume
HarpeBarelis, 2-0i B peKHMe XOJIOAWIIBHUK. [IpH nocTHKEHNN yCTaBKH K
BKJIFOUEHHOM BBIJIEPIKKE PETYIIATOP yAepKHUBaeT TpeOyeMblil mapamerp (B
IIpUMEpE TEMIIEpAaTypa) B TEUEHHUE 33JaHHOT0 BPEMEHH, KOTOPOE 3a/1a€TCs C
sKpaHal.

Perynsitopsl HaUMHAKOT CBOKO palOTy MPH BKIOYEHUH MTPOrPaMMHUPYEMOT0 pelie B
CeTh, BBIJICPKKA aKTUBUPYETCS 3aKUMHBIMU KHONIKaMH 15 u 16, COOTBETCTBEHHO.
XapakTepHsble [apaMeTpsl 1 PETYIATOPA, TAKHUE KaK:

e VYcCTaBKa perynaropa,
e [ucrepesuc;
e Bpems BbLICPXKKH, C.

33



3anatotes ¢ skpana [1P. IIpuHyauTenbHBINA OCTaHOB PEryIATOPOB
OCYILLECTBIISICTCS 3aKUMHBIMHA KHOIKAMHM, CUTHAJIBI ¢ KOTOPBIX [OJIAK0OTCS Ha
auckpeTtHbie Bxoabl [1 u 12.

epoint S

reset! =

Puc.3. 2-x mo3uIIMOHHBIE PETYIATOPHI C BBIIEPIKKON B PEIKUME HArpeBaTelb U
XOJIOJWIbHHK.

JKpaHbI
Bcero B mporpamme 2 skpana:

e [lepBeiii 5kpan — uHGopManus 1o paboTe JATYMKOB U X TEKYIIHE
MOKa3aHHus;
e BTopoil 3KpaH — HaCTPOHKU PEryIATOPOB U BPEMEHH BBIICPKKH.

CraproBblil 3kpaH - HH(popManus 1o aaruukam, Puc.5. Ha ném orobOpaxaercs
COCTOSIHHE JaT4HKa — paboTa/aBapus, a TakiKe 0TOOpaXkaeTcs TeKyIlas
u3MepseMas BeJIM4MHaA, B IPUMEPE 3TO TeMIIepaTypa.
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Puc.5. KoHTponb 1aTUMKOB U U3MEPSIEMON BETHYUHBI.

Jlns mepexona Ha BTOPOM 5KpaH Ha MpUOOpe HYKHO HaKaTh KOMOMHAIIMIO KHOIMOK
Alt+BHu3. CraHeT I0CTyIIeH BTOPOM 2KpaH — HacTpoHKa peryistopa, Puc.6. Ha
HEM 3aJ1at0TCs CIICAYIOHE TapaMeTPhI:

e VYcTaBKa,
e ['ucrepesuc;
e Bpems BbIIEPKKH.

Puc.6. DkpaH HacTPOHKM YCTaBKH U THCTEPE3HCA PEryNISTOPOB.

Jns mepexona oOpaTHO Ha MEPBLI YKpaH Ha MPUOOPE HYKHO HAXKATh KJIABUIITY
ALT+Bgepx. CraHer AOCTYIIEH MEPBbIi 3KpaH.
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IIpakTuyeckas padbora Ne6

Taiimep peajibHOT0 BpeMeHU

BBenenue

IIpumep npenHa3HaueH Uil O3HAKOMJIEHHUS C  BO3MOJYKHOCTAMHU
nporpammupoBanus B cperne Owen Logic (Bepemss 1.12.172 wunm  Bblme).
[Tporpammuoe oGecneuenne OWEN Logic — cpema mporpamMMupoOBaHUs AJis
CO3/1aHHS AJITOPUTMOB padOThl MPOrpaMMHUPYEMBIX pPEJie U IPOrpaMMHUPYEMBIX
nanenedr OBEH. Ilporpammupyemsr pene (mamee IIP) — 5310 cBOOGOIHO
IPOrpaMMHUPYEMOE YCTPOMCTBO. AJNTOPUTM pabOThl MPOrPaMMUPYEMOIO pele
dopMupyeTcss HENOCPEACTBEHHO  TOJb30BaTeNeM, 4YTO  JelaeT  mnpubop
YHHUBEPCAJbHBIM U J1a€T BO3MOXKHOCTh IIMPOKO HCIOJIB30BaTh €r0 B Pa3IUYHbBIX
oOnactsx. B TekymeM nmpumepe paccMaTpUBaeTCsl BO3MOXHOCTb OpraHM3alii Ha
0ase [IP anropurMa ¢ UCHOIB30BaHUEM TaliMepa peabHOIO BPEMEHH.

IIpoexT Ha ITP200

[Iporpamma miist ITP conepskut 1 6510k hopMupOBaHUs YIPaBISIOIIUX
CUTHAJIOB U 3 3KpaHa BU3yaIH3all1u.

\ i, S 100% [
"L Dopmug I IMX CUTHANoB enginet »—— Q1 |
CLOCK_WEEKT
fTon 1] engine1 |
12 [ monday Loy il p— [enginez >s— Q2
A pens
tuesday | uacu
| e
Al | wednesday | Yacu.ON 1o
| MuryTsi.ON
thursday ] | Hacs.OFF
] MHYTOLOFF
Al2 | friday 5 ~ Q4
BTopHI:
saturday Cpepa
Yereepr
. sunday TatHuua by
CyGGom
Bee an negenu
16 | | Pewnm paBoTsi -+ Q6
CLOCKW1
7 L ——8:36:—{Th <" enginez | A ar
=~ o851l
18 ~ Q8

Puc.1. O6muii BuI mporpamMmsI
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Ta6muma 1. BXoibl 1 BBIXOJIBI yCTPOKCTBA

Brixoan!
Ql O6opynoBanwue 1
Q2 O6opynoBanue 2

Tabnuma 2. Cnucok nepeMeHHbIX, UCIIOIb3YEMbIX B MTPOEKTE

Nms nepeMeHHOM Tun KommenTapui
MIEPEMEHHON
engine [ Bxumrouenune obopynoBanus 1
engine? ByieBoe Bxouenue obopynoBanust 2
friday AKTHBHO T0 MIATHUIIAM
hours_off Bpewms BbIKITIOUEHUS, YaChl
hours_on Bpewms BkItoueHus, yachel
minutes_off Bpewms BBIKIIFOUEHUS, MUHYThI
- Llenoe
minutes_on Bpewmst BKITtOU€HUs, MUHYTHI
Mode Pexxum paboThl Makpoca
Monday AKTHUBHO MO MOHEIeTbHUKAM
saturday AKTHUBHO 110 cyO060TaM
sunday AKTHBHO IO BOCKPECEHBSIM
thursday AKTHBHO T10 Ye€TBEepraM
tuesday AKTHBHO 1O BTOPHUKaM
bynesoe
wednesday AKTHBHO TIO cpeiaM
weekdays AKTHBHO 110 OyTHSIM
weekends AKTHBHO TIO BBIXOJTHBIM
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baok ¢popmupoBaHus yIpaBIsAOLIMX CHTHATIO0B

JlanHbBI 070K HEOOXOIUM TSl BO3MOXKHOCTH 33JIaHUSI BPEMEHH BKJITIOYCHUS
Y BBIKITIOUEHUST 000PYIOBaHUS, & TAKXKE 3a/IaF0TCS THU HEJIEeIH, TI0 KOTOPHIM
o0opymoBaHre akTUBHO. DYHKITMOHAT peaM30BaH P MOMOIIY MaKpoca
CLOCK WEEK w3 meHexepa KOMIIOHEHTOB. BpeMs BKITIOU€HHUE U BBIKJIIOUEHUS
U 1HU paboThl 000pymoBaHus 3aaatoTcs ¢ 9kpana [1P. Makpoc pabortaet B Tpex
peKIMax:

e (0 — BBIXOJl HE AKTHBEH,;

e | —paboTaer MUKINYIHO T10 3aJAaHHOMY BPEMEHH U JTHSM;

e 2 —paboTaer 0JIMH pa3 Mo 33JaHHOMY BPEMEHH, 3aTEM MEPEXOIUT B
pexum 0.

Bbonee nonpoOHO ¢ PyHKIIMOHAIOM MaKpoca MOXHO 03HAKOMUTHCS C CIIPaBKOM
JUISl MAKpOCa B MEHEKEPE KOMIIOHEHTOB.

JIHn Henenmy MOTYT 3aaBaThCs IPOU3BOJIBHO, HAIIPUMED: MIOHEIEIIbHHUK,
cpena, MATHULA; TAKKE MOXHO 3a/1aTh TOJIbKO OyIHUYHBIEC WIH BHIXOJHbBIE THU.

Btopoe 06opynoBanne BKIIOYAETCS TIPY IIOMOIIIH BCTPOSHHOTO B
OwenLogic 6ioka, ClockWeek. Kondurypupoanue 6710ka IpoUCXOIUT Yepes
OKHO CBOMCTB. Paznuyus 6JI0KOB B TOM, 4TO B TIOCJICTHEM OJIOKE HEJb3sI 33]1aBaTh
napameTpsl ¢ 3kpana [1P.

JKpaHbI
Bcero B nporpamme 3 skpaHa:

o [lepsrrii 3xpan — nHbOpMaIHs o paboTe 000PyI0BaHUS;

e Bropoli 3kpaH — HacTpoiKa BPEMEHH BKIIFOUEHUS Y BBIKJIKOYEHUSA 1-TO
000pyI0BaHUS;

e Tperuii 5kpaH — HaCTpoMKa JHEH Heaeau paboThl 1-ro 06opynoBaHUS.

CrapToBBIii 5kpaH - nHbopmarws o padore, Puc.2. Ha Hém oToOpaxkaeTcs
coctosiHre Hacoca — O0opyaoBaHus (HapUMep, OCBEIICHHE)

C B e T vy nunu na > He a kK 1

Puc.2 Uudopmarus no pabore 000py10BaHUs



Jlst mepexo/ia Ha BTOPOU SKpaH Ha MPrOOPE HYKHO HaKaTh KOMOWHAIIUIO KHOTIOK
Alt+Bgepx. Craner qocTyrneH BTOpOM 3KpaH — HACTPOIKa BPEMEHHU BKIIOYEHUS U
BBIKJTIOUEHUSI 000pynoBanus, Puc.3.

Puc.3. Hactpolika BpeMeHH BKIIIOYEHHUS U BBIKIIOUEHUS 000PY10BaHUS

Jlist mepexoia 06paTHO Ha MEPBBIN YKpaH HA TPUOOPE HYKHO HAXKATh
KoMOuHanuio knaBuil Alt+Bauz. CtaHeT 1oCTyIeH nepBbId 3KpaH.

Jlnst mepexoia Ha TPEeTHid SKpaH Ha TPUOOPE HYKHO HAKATh KOMOMHAIIHIO
kHomok Alt+Baepx. CtaHeT JocTyneH TpeTHii 3KpaH — HACTPONKA THEN HeJenu
pabothsl 1-ro o6opyaoBanusi, Puc.4. Ha 3Tom skpaHne 3a1atoTcs THU pabOThI
000pyI0BaHUS.
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Puc.4. nactpoiika auei Heaemnu pabotsl 1-ro o6opynoBaHus
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IIpakTuyeckas padbora Ne7

Pesie BpeMeHnu

BBenenue

IIpumep npenHa3HaueH Uil O3HAKOMJIEHHUS C  BO3MOJYKHOCTAMHU
nporpammupoBanus B cperne Owen Logic (Bepemss 1.12.172 wunm  Bblme).
[Tporpammuoe oGecneuenne OWEN Logic — cpema mporpamMMupoOBaHUs AJis
CO3/1aHHS AJITOPUTMOB padOThl MPOrpaMMHUPYEMBIX pPEJie U IPOrpaMMHUPYEMBIX
nanenedr OBEH. Ilporpammupyemsr pene (mamee IIP) — 5310 cBOOGOIHO
IPOrpaMMHUPYEMOE YCTPOMCTBO. AJNTOPUTM pabOThl MPOrPaMMUPYEMOIO pele
dopMupyeTcss HENOCPEACTBEHHO  TOJb30BaTeNeM, 4YTO  JelaeT  mnpubop
YHHUBEPCAJbHBIM U J1a€T BO3MOXKHOCTh IIMPOKO HCIOJIB30BaTh €r0 B Pa3IUYHbBIX
oOnactsx. B TekymeM nmpumepe paccMaTpUBaeTCsl BO3MOXHOCTb OpraHM3alii Ha
0aze [1P anroputma nonepeMeHHOT0 BKJIIOUEHHUSI HACOCOB C 33J€PXKKOM BKIIOUEHUS
JUIS 3aIIUTHI OT THAPOYAApPOB.

IIpoexT na ITP200

[Iporpamma s [1P conepxut 2 610ka 06pabOTKU JaHHBIX U 2 SKpaHa
BU3YyaJIU3aIUH.

|_ il 100%

TON1 -
- — ! Qi
3c| Ton
3anaHve BpeMenHy pPaboTsl HacOCOB TONZ
12 time_work_engine2 e T Q2
O o=a |
-
13 Q3
14 Tep: HAacOCOB no Q4
BLINK1
start 1 Q = enginel
15 | 244f Th Q5
244l T1 EOT
IAND “ -engmaz

a6 |

F1

4 R S S AR, o B SN e, AL M, el

F2

(77 Pasmenme || OSeemmme

Puc.1. OOmuii Bua nporpaMmMbl
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Ta6muma 1. BXoibl 1 BBIXOJIBI yCTPOKCTBA

Bxonsl
I1 | Knonka 3amyck anroputma(c ukcariuein)
Brixoan!
Ql Hacoc 1
Q2 Hacoc 2

Tabnuua 2. Cnucok nepeMeHHbIX, UCMOJIb3YEMbIX B TPOEKTE

Nwms nepemeHHoOM Tun KommenTapuii
MIEPEeMEHHOU
engine 1 Bxurouenne Hacoca 1
bynesoe
engine2 Y Bxurouenue nacoca 2
start bynesoe Crapr
time_work enginel Bpewmst pabotsl Hacoca 1. 3aianue
Ilenoe
time_work engine?2 Bpewmst pabotsl Hacoca 2. 3aianue

buiok 3agaHusi BpeMeHH padoThl HACOCOB

JlaHHBIN 610K HEOOXOUM JIJIs1 BOBMOKHOCTH 3aJJaHUs BpeMEHU paboThI
Kaxa0ro Hacoca ¢ skpana [TP200. Bpemst 3agaeTcs ¢ 3kpaHa B yacax.
OynkrroHanpHbIN 010k BLINK BocnpuHMMaeT BXoHbIe JaHHBIE B MC. [loaTOMYy,
nepes; TeM, KaK 3amucaTh B HETO JaHHbIE, HE00XO0IMMO YMHOXHUTh BBOJIMMOE C
sKpaHa 3HaueHue Ha 3600000

time_work_enginel aes I
[ time work_engins1 2 I iic 1o Fi

e Erra ‘..1 Ir.:::: - write tu FE -
time work_engine? == _

Puc.2. 3ananue BpeMeHnu paboThl HACOCOB
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Ilepexk/iloueHne HACOCOB MO 32JAHHOMY BpeMeHH

B 3101t vactu npu nomonm @b BLINK ocymectBisiercst mornepemMeHHoe
BKJIFOUEHHE HacocoB. Hacochl BKITtOUarOTCA MpU 3aMbIKaHUU KoHTakTa I1 u ero
yaepxkaHuu. 1 KaXKq0oro Hacoca MEePEeKII0YEHNE OCYIIECTBISAETCS Yepe3 BpeEMS,
3aJlaHHo¢e ¢ dKkpana [1P.

Puc.3. IlepexitoueHre HACOCOB MO 3aJaHHOMY BPEMEHU

3ajep:KKa nepeKJII0YeHHsI HACOCOB /sl 3alIUTHI OT THAPOYyAapa.

[lepekitoueHre U BKIIIOUEHHE HACOCOB MTPOU3BOAUTCS C 3aJACPIKKOM 1O
Bpemenu. CHauana OTKJII0YAETCs OJIMH HAcOC, 3aTEM, Yepe3 YCTAaHOBIEHHOE
BPEMEHU — BKJIFOYAETCs Apyroi. Takoi moaxo/ K MepeKIFoueHHIO TT03BOISIET
UCKJIFOUYUTh BO3MOKHBIE THJIPOYIApHhI.

[rgmer >

engine

'

Puc.4. 3amuTa ot rugpoynapa.

JKpaHbI
Bcero B nporpamme 2 3kpaHa:

o [lepmeiit axpan — uHDOpMAaIKs 0 paboOTe HACOCOB;
e Bropoii 3kpaH — HACTPOKKA BPEMEHH 10 IIEPEKIIFOYEHUS HACOCOB.

CrapToBbIii 3kpaH - nHbOpMaIHs o padore HacocoB, Puc.5. Ha uém
oToOpaxaeTcst cCoCTosiHuEe Hacoca — Bxirouen/Brikitouen
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Puc.5. DxpaH KOHTpOIS YPOBHS IIPH 3alI0JIHEHUN

Jlnst mepexoma Ha BTOPO# SKpaH Ha MPHOOPE HYKHO HAKATh KOMOMHAIIMIO
kHOMoK Alt+Buu3. Craner qocTymneH TpeTHii 3KpaH — HACTPOHKa MePEeKIIFOUeHUM

HacocoB, Puc.6. Ha aTom skpane 3agaercst BpeMs EPEKIIOUCHUS KaXKI0Io Hacoca
B OTJICJILHOCTH.

Puc.6. Hactpolika nepexiiroueHusi HaCOCOB
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IIpakTuyeckas padbora Ne§

C4yeTyMK UMIYJIbCOB

BBenenue

IIpumep npenHa3HaueH Uil O3HAKOMJIEHHUS C  BO3MOJYKHOCTAMHU
nporpammupoBanus B cperne Owen Logic (Bepemss 1.12.172 wunm  Bblme).
[Tporpammuoe oGecneuenne OWEN Logic — cpema mporpamMMupoOBaHUs AJis
CO3/1aHHS AJITOPUTMOB padOThl MPOrpaMMHUPYEMBIX pPEJie U IPOrpaMMHUPYEMBIX
nanenedr OBEH. Ilporpammupyemsr pene (mamee IIP) — 5310 cBOOGOIHO
IPOrpaMMHUPYEMOE YCTPOMCTBO. AJNTOPUTM pabOThl MPOrPaMMUPYEMOIO pele
dopMupyeTcss HENOCPEACTBEHHO  TOJb30BaTeNeM, 4YTO  JelaeT  mnpubop
YHHUBEPCAJbHBIM U J1a€T BO3MOXKHOCTh IIMPOKO HCIOJIB30BaTh €r0 B Pa3IUYHbBIX
oOnactsx. B TekymeM nmpumepe paccMaTpUBaeTCsl BO3MOXHOCTb OpraHM3alii Ha
0ase [IP anropurma ¢ UCHOJIB30BAaHUEM CUETYMKOB UMITYJIbCOB.

IIpoexT Ha ITP200

[Iporpamma miist ITP conepkut 1 6510k 00pabOTKH CUTHANIOB U 1 3KpaH
BU3YaJIU3AIIHH.

|_ e 100%
o | paboTka BXOLHbIX  CWITHANOB  CUGTUMKUMN [ >~ 0l [
2 e ] a2
i L dor_ o ,_4,
|- { o]
15 o e oo | o [mors) +fos]

r—

- s ol

- ~

Puc.1. OOmuii Bua nporpaMmMbl
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Ta6muma 1. BXoibl 1 BBIXOJIBI yCTPOKCTBA

Bxoasbl

I1 NHKpeMeHTHbIN cYET. |-blii CYETUHK.
12 NHKpEMEHTHBIN CYET. 2-0i CYETUHK.
13 JIeKpEMEHTHBIN CUEeT. 2-0M CUETUHK.
14 COpoc cueTurka 2 Ha yCTaBKY.
I5 NHKpEeMEHTHBIN CUET. 3-Mil CYETUHK.
16 Copoc cueTunka 3

BbIxoanl
Ql Brixonl
Q3 Brixon3

Tabnuma 2. Cnucok nepeMeHHbIX, UCIIOIb3YEMbIX B TPOEKTE

HNmsa nepemMeHHOMH Tun KomMmenTapui
nepeMeHHOM
dec_count2 JIeKpEMEHTHBII cUeT. 2-0i CUETUHK
NHKpeMEeHTHBIN CUET. 1-blid CUETUUK
inc countl
NHKpeMEHTHBIN CUET. 2-0M CUETUUK
inc_count2
NHKpEeMEHTHBIN CUET. 3-Ui CUETYUK
. Bysesoe pemMe CYeT. 3-uii cue
inc_count3
ql Brixonal
q3 Brixon3
set_count?2 3aaaTh yCTaBKY JUIsl CUETYMKA 2
reset_count3 CO6poc cuerunka 3 Ha YCTaBKY
spl VYcraBka cuetunka 1
sp2 Lenoe VcraBka cuerumnka 2
sum2 HakonieHHoe 3HaUYeHUe CUeTYHNKa 2
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Biok 00padoTKu BXOAHBIX CUTHAJIOB.

NmMnynbebl MOCTynaroT ¢ 1aT4ukoB Ha Bxojwl 11, 12, 13, I5. Curnanel ¢
Bxoz0B 1, 12, IS — unkpementHsie s cueTyukoB 1, 2 u 3. Bxon I3 —
JNEKPEMEHTHBIN I 2-Tr0 cueTunka. B mporpamme ucnosias3yercs 3 tTuna
CUCTYHKOB:

e CT — HHKPEMEHTHBIN CYETUUK C aBTOCOPOCOM;
e CTN — yHUBepCalbHbI CYETUHK;
e CTU — MHKpEMEHTHBIN CUETUHK.

CueTunk cpaboTaeT CiemyonumM 00pa3oM:

33.IlaCTCSI yCTaBKa Nu IMPONUCXOAUT IMOACUCT UMITYJIbCOB, IIOCTYIIMBIINX Ha
BXOA. Kaxk Tonpko Ha BXOJ CYMMApPHO NOCTYIIHUT KOJI-BO UMITYJIbCOB, PaBHOC N, Ha
BBIXOAEC CUCTUYHMKA 6y,Z[CT HMITYJIbC U CYMMApPHOC 3HAYCHUC C6POCI/ITCH.

CT1

&N

Puc.2 Cuetunk CT

Cuetunk CTN no3BoJisieT MpOU3BOAUTH MOJCUYET HE TOIBKO B MOJIOKUTEIHLHOM
HanpasieHuu(+1), Ho u B orpunarenbHoM(-1). Cuetunky CTN Tak ke 3agaercs
ycTtaBka. Ha BbIxo/ie JaHHOTO cueTynka 00111ee KOI-BO MOCTYMUBIITNX UMITYJIHCOB.

[Tpu nogaum curHana set_counZ2 3Ha4€HUE HA BBIXOJE CYETYMKA CTAHOBUTCS
PaBHBIM 3HAYEHHUIO YCTABKU. JTO JIEUCTBUE HEOOXOIUMO JIJIsi MCTIOIb30BAHUS
00paTHOro OTCYETa UMITYJIbCOB(ACKPEMEHT) WM IIPU MOJIOKUTEIHLHOM OTCUETE OT
(UKCUPOBAHHOIO 3HAYCHHS.

CTHN1
inc_count? u Qs -K--
dec_count? D
set_count? R
M

Puc.3 Cueruuxk CTN

Cuetunk CTU npou3BOAUT MOACUYET UMITYJIBCOB 10 YKa3aHHOW B MporpamMMme
YCTaBKH, 3aT€M 3aMbIKA€T CBOM BBIXOJ 10 TOIO MOMEHTA, [I0Ka HE MOCTYIUT
KOMaH/J1a Ha cOpoc reset_coun3.
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Puc.4 Cueruynxk CTU

s 61okoB CT u CTN npezncrasisieTcs BO3MOKHBIM 33JlaHN€ YCTaBKU C SKpaHa
I1P.

Puc.5 3anuch ycTaBoK B CUETUYUKHU

JKpaHbI

Ha craptoBom skpaHe oToOpa)xaercs KOJI-BO UMIYJIbCOB, IMOJIAHHBIX HA BXOBI
[2(unkpement) u [13(nexpement), Puc.6. Takke ¢ skpaHa 3a1at0TCs YCTaBKU JJIst
cuetunkoB CTN u CT.

Puc.6. KonTpoaps JaTYMKOB ¥ U3MEPSAEMOI BETUUUHBI.
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CnucoK MCIO0JIb30BAHHBIX HH()OPMAILHOHHBIX HCTOYHHUKOB
1 Ulumos, O. B. CoBpemennsie cpeacrsa ACY TII : yueOnuk / O. B. llumos. -
Mockaga ; Bonorna : Undpa-Unxenepus, 2021. - 532 c. - ISBN 978-5-9729-0622-
2. - Tekcr : anextponusii. - URL: https://znanium.com/catalog/product/1831992

2 https://owen.ru/product/programmnoe_obespechenie_owen_logic/example (mara

obpamenus: 18.03.2022).
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