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1. BBenenue

BUpTyasIbHBIA KOHTPOJUIEP IIPENCTABJISIET COOOM BBIYHCJIHUTEIBHBIA OJIOK C (PYHKIIUSIMH
BBIUHCJIEHHS 110 3aJaHHOMY QJITOPUTMY. AJITOPUTM BBIUHCJIEHHUSI MOKET (DOPMHPOBATHCS
KakK 10 CTPYKTYpHOMY(6JI0UHOMY) IPHHIHILY TaK U HA YPOBHE SI3BIKA IIPOrPAaMMHUPOBAHHUS.

BupTyaJbHBIA KOHTPOJUIED IIpeJHA3HAUYEH Ui BBIIOJIHEHUS CJENYIOIIHX  3anad
B cucteme OpenSCADA:

+ IIporpamMmsl yIipaBJIeHHSI B KOHTPOJUIEpPAaX TEXHOJIOTHUYECKHUX IIPOIIECCOB.

« MoznesH TEXHOJIOTHYECKHX, XHUMHUECKHX, (HU3HUYECKHX H IPYyTHX I[IPOIIECCOB.
A Takxe peasM3anys aJallTUBHBIX MEXAaHHU3MOB H YIIPABJIECHHUS 110 MOLEJISIM.

+ Ilosb3oBaTeJbCKHE IIPOTPAMMBI YIIPABJIEHUST BHYTPEHHHUMH (PYHKIHUSIMH CHCTEMbI
OpenSCADA e€ nmoncucTeMaMHy U MOIYJISIMH.

« I'mbkoe QopMHpOBaHHE CTPYKTYypbl [IapaMeTpPOB Ha YPOBHE II0JIb30BATEJIS.
JJIs co3manusl mapaMeTpoB C HECTAHAAPTHOM CTPYKTYPOH M 3allOJIHEHHE €€
110 aJITOPUTMY I10JIb30BATEJIS.

« BcnomoraTteibHbBIE BEIUHCJIEHHS.

2. TpeboBanusi
BupTyaJbHBIFA KOHTPOJLUIEP HOJKEH YIOBJIETBOPSTH CJAEAYIOIIHUM TPEOOBaHUSIM:

- Bpicokasg HapéxsHocTb. Ilockoibky cuctema OpenSCADA 1O3HUIIMOHHUPYETCS
KakK cpela HCIIOJIHEHHUS KOHTPOJIEPOB TO OJIOK BBIYHCJIEHHS JOJIKEH HMETh
BBICOKYIO HaIEKHOCTb U UCKJII0UATh (paTajibHble COOH.

« I'mObkas CTpyKTypa IlapaMeTpPOB BHPTYaJIbHOrO KOHTpoJulepa. llonpasdymesaetr
CO3[aHHE MeXaHH3Ma (POPMHUPOBAHHS THUIIOB H CTPYKTYp IlapaMeTposB. [lapameTpsl
IOJIKHBI TPYIIIIHPOBATHCS B OUOJIMOTEKH TapaMeTPOB.

- Biioynas ctpykTypa (anro6soku). IlogpasymeBaeT co3gaHue GJIOKOB C (PYHKITHUSIMHA
U3 OUOJIMOTEKH (DYHKITHH.

« OyHKIHMOHaAJIbHAsI MONYJIbHOCTDb OJIOKa BhIYHCJIEHUH. [logpasymMeBaeT BO3ZMOXKHOCTD
paciurpeHus OUOJIHOTEKH (PYHKIIUH BHEIITHUMH OHUOJIHOTEKaMHU PDYHKITHH.

- JomyckaTb KOPPEKTHPOBKY CXeMbl OJIOKOB U €€ B3aHMOCBSI3€H B IIpolecce
BBIIIOJTHEHUS.

3. ApxuTekTypa

MonyJiib BUPTYaJIbHOTO KOHTPOJJIEPA HMEET CTPYKTYPY PHCYHOK 1. M3 CTPYKTypBl BHIHO,
4TO OOLIMMH IJISI MOAYJISI SIBJISIIOTCS “BHOJIMOTEKA CTPYKTYp IlapaMeTpoB” U “BubyHoTeka
PYHKIHHA".

BubisiioTeka CTpyKTyp IIapaMeTpPOB CONEPKHUT I'PYNILY AOCTYIHBIX CTPYKTYP IIapaMeTpPOB.
[lox CTPYKTypOor mapameTpa IIOHHMMAaeTCsl KOH(Urypalus aTpHOyTOB KOTOpble OyneTr
colep:kaTb napaMmeTrp. MexaHH3M CBOOONHOM MAaHMIYJISIIIUHM CTPYKTYPOH IIapamMeTrpa
II03BOJISIET CO3[laBaTh IIapaMeTPHI 110 JII0Oble TPEOOBaHHUS.

Bubinoreka (PYHKIHHA COLEPKHUT (PYHKIHUH [IOCTYIIHbIE B BUPTYaJbHOM KOHTPOJLIEPE.
dyHKIMHM B OHOJIMOTEKE Pa3OMThl Ha IPynnbl (pyHKIUH. ['pynibl OYHKIHMA TPYIIHPYIOT
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CTpYKTYpHO, KaxIbIH MOAYJIb THIIA “KOHTpOJIEpbl” CONEPIKUT KOHTpoJulephbl. IIpu 3ToM
KOHTPOJUIEPHL  COIEPsKAT MHOJKECTBO I[IapaMEeTpPOB  pPa3JjIMYHbIX THIIOB. Monyib
BUPTYaJIbHBIX KOHTPOJLJIEPOB, KPOME IIapaMETPOB COLEPHKHUT OCHOBHYIO OJIOUHYIO CXEMY.
Ha cxeme pacriosaraeTrcsi MHOMKECTBO B3aHMOCBSI3aHHBIX OJIOKOB. DBJIOKHM conepskat
PYHKITUH BBbIYHCJISEMBIE C IIEPHOAUYHOCTBIO KOHTpPOJUIEPA H C YyYETOM B3aHUMOCBSI3€H
MEXKIy HUMH.

4. Biioku 1 AJro0J0Ku

AJITOPUTM BBIYHCJISIEMOM IIPOTPAMMBI CTPOHTCSI IIO0 GJIOYHOMY IIPHHIIHILYY IIOCPEICTBOM
pa3menieHus: 6J0KOB Ha OJIOUHOM cxeMe M POPMHPOBAHHUS CBSI3H MeXAy OJsiokaMH. CBSI3HU
Mexny OJoKaMH (POPMHPYIOTCSI depe3 Bxonabl/Bbixodbl (I[/O) 6siokoB. Cam 1o cebe 6JIOK
He umeeT [/O, onmHako nDpHoOOpeTaeT HXIIOCJ€ Ha3HAUYEHHUs OJIOKy (yHKIIUH
U3 OMOIHOTEKH PYHKIHHA. COOpKa BiIoK-PyHKIIHS HA3bIBAETCS aJIrOOJOKOM.

BJyIoKH ognep;KkUBaIOT CJENYIONIHE THIIBI CBSI3€H:

« Mex06sounsble. [lograoueHre Bxona 6JI0Ka K BBIXONY IPYyroro 6JioKa.



« JanpHue wMex6isiouHble. CoenuvHeHHEe OJIOKOB H3 IIEHTPAJIBHBIX OJIOUYHBIX CXEM
Pa3JIMYHBIX KOHTPOJLJIEPOB.

« Roa(dpdunuenr. IIpeBpameHye  BXoga B KOHCTAHTY. Bce BX0OnbI/BBIXOIBI
I10 YMOJIYAaHHIO UHUITHAJIHU3UPYIOTCS KaK KOHCTAHTHI.

- Baemnun aTpubyT napameTpa.

- BexTopHble. BeKTOpHBIE CBSI3H SBJISIOTCS BUpPTyaJlbHbIMH! Ha camom nese
IIPOUCXONUT CBSI3bIBAaHHE OMHOUMEHHBIX [/O omHOro G6JOKa U APYyroro.
Hcnosb3dyeTcss IJIst CO3NAaHHUSI CMBICJIOBBIX CBSI3€H MexIy OJsiokaMH. CoeqUuHSITbCS
MOTYT TOJIbBKO OTHOMMEHHBbIE BEKTOpPA.

S. bubauorexku GpyHKuuin v GyHKIUMA

PYHKITHH cozepskar OpenoIpeneIEHHbIA aJITOPUTM IE€HUCTBHH Hall CBOUMH
Bxonamu /BexogamMu (I/0O). Omwmcanue 1/O CONEpPKUT: CTPOKOBBIA HIEHTH(PHUKATOP,
OIIMCaHWeE, THII U UAEHTHU(PHUKATOP BEKTOPA.

[MTognep:xuBaioTcs THIIBI [/O:

« 11eJ10€ (int);

. BemectBeHHoe (double);
+ CTPOKOBOE (string);

« Joruueckoe (bool);

+ BekTop (vector).

I/O, U maske cam BEKTOp, MOTyT IIPHHAJIEXaTh BEKTOpPY. IIpHHAIJIEKHOCTH BEKTOPY
o3HauaeT CKpbITHe /O 3a CMBICJIOBBIM COIEP;KAaHHEM BEKTOpa.

GyHKIIMM TPYIHUPYIOTCS H PACHPOCTPAHSIOTCS B OHMOJHOTEKaX (PYHKIMH. BHOJIHOTEKH
YHKIITUA MOTYT UMEThb PA3JIMYHYIO IPHUPOAY U IIPOUCXOxkKIeHHe. Hanpumep nyiaHupyeTcs
co3naHue OUOJIHOTEK:

« complex]l — 6ubroTeka PYHKIIUH UMIIOPTHPOBAaHHBIX U3 Complex]1;

- free - OubiavoTeka CBOOOOHBIX (QOPMYyJ (MEXaHHU3M M SI3bIK  OIHCAHUS
n3 Complex2). DBubiHoTeKka II03BOJISET IOJIb30BATEMIO0 (POPMHPOBATH HOBBIE
dyHKIUHA. OmvcaHue (PYHKIIMH BBIIOJHSETCS Ha S3bIK€ MaTEMAaTHUYECKOH 3allMCH
B OJJHY CTPOKY.

« block - Owub6smoTeka OJIOYHBIX CX€M. DBHOJIHOTEKa II03BOJISIET HOJIb30BATEIIO
dOopMHPOBATh HOBbIE (PYHKITUHA. AJITOPUTM (POPMHPYETCS I10 6JJOYHOMY IIPHHITHILY,
HIEHTUYHOMY II€EHTPAJIbHOX OJIOUHOHM CXEMBI.

« math — 6ubioTeKa MaTeMaTHUYECKUX (PYyHKITHH.

6. Peanuszanusa

[lepen peasusanved apxXUTEKTYPbl MOy “BHpTyaJbHBIFA KOHTpoJUlep” ObLIa HallHcaHa
MozeJib Oyayiero MmonyJs. CtaTuuyeckasl fuarpaMMa KJjacCoB IIPUBEIEHA Ha PUCYHKE



[ [ [

Moaynk EMPTYansHoro BuBnroTeky doyHKLMWIA [Nonk3oBaTensLCKan
KOHTpONNepa BubnuoTeka
n -
Prm — — — Block = ValFunc ==— Func (] UserFunc
1 1 L
Contr |« Scheme LibFunc 7] UserLib

TipContr —

______ H — — — —=ListLibFunc

Omnucanue OOBbEKTOB HA JUAarpaMMe IIPHUBENEHO B TAOJHIlE

HMmsa Onucaxnue
TinContr YuHacienoBan ot kJjgacca cuctembl TTipController.  §fBisiercsa
P KOPHEBBIM KJIACCOM MOIYJIS.
YHacisenosan ot kjacca cHcteMbl TController. HuKancyiaupyet
Contr PYHKIITUH OTHEJIbHOT'O 3K3eMILIsIpa KoHTpoJuiepa. CONEp:KUT KJiacc
Scheme ¢ eHTpasIbHON 6JIOYHOM CXEMOM KOHTPOJUIEPA.
Yuacaenosan ot kynacca cucremMbl TParamContr. HHKancyaupyet
p YHKIIMK  OTHAEJIbHOIO  IIapaMmeTrpa. CBsasbiBaeTcsi ¢ OJIOKOM
WM OTHEJIbHBIM i/0 O6JIOKa Ha IIEHTPaJIbHOM OJIOYUHOH CXeMe
KOHTpOJLIEPA.
Scheme Riacc neHTpasbHOM OJIOUHOM CXeMbl KOHTpoJuliepa. Comep:KuT
LIEHTPAJIbHYIO OJIOUHYIO CXE€MY, OJIOKH H CBSI3H MEXIy OJIOKaAMH.
Block Riracc 6s0ka 6y10uHOM cXeMbl. O0s13aTEJIbHO CBsSI3aH C OHMOJIHOTEYHOH
PYHKIIMEHA U CONEPKUT TEKYIIHE 3HAUEHHS U CBSI3H i/0.
ListLibFun Knacc KOHTeHHEp, COHEpPKUT CIHCOK HOCTYIIHBIX OHOJHOTEK
c dpyHKIUHA. PHU3HUYECKHU Oy[eT pacliojlaraTbCs B SIIpPe CUCTEMBI.
Riacc 6ubiroTekH (PyHKIHHA. §IBisieTcss aOCTPaKTHBIM M HOJIKEH
LibFune ObITb  yHacjenoBaH. ConxepxuT rpyniy  QYHKIHHA.  Mosxer
IIPENOCTABJATh  MEXaHU3M  JJIS CO3JaHHUS  HOBBIX  (PYHKIIHHA
oJib30oBaTeJieM (B IOTOMKE).
Rimacc QyHxknuu. dBisiercs abCTpakTHBIM M NOJIKEH  ObIThb
Func yHacisenoBaH. Copep:kUT onvcaHue i/o. B noTomMke HOJIKEH
COIEPKaTh PEAJHU3AIHI0 aJITOPUTMa PYHKITHH.
Rimacc 3Hauenunn QyHKIUH. ComEp:KUT 3HAUEHUs (PYHKIHH
ValFune B COOTBETCTBHH  cO cTpykTypod IO kmacca  Func.  ValFunc
nepenaérca B Func  IIpH BBIIOJIHEHHH  QJIrOpHUTMa  (PYHKIIUH
HaJl yKa3aHHBIMH 3HAUYECHUSIMH.
UserLib Riracc peanuzanyy PyHKIHUH [10JIb30BATEIbCKOA OUOJIHUOTEKH.
KRiacc peanusanyv  OTHEJBHOH  (PYHKIHH  II0Jb30BATEJIbCKOH
UserFunc
OHUOJIMOTEKH.




