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NMPOEKTUPOBAHUE NMPOrPAMMHOI'O OBECINEYEHUA CUCTEM
ABTOMATU3ALUUUN KOMBUHNPOBAHHbIX YCTAHOBOK
BOAOOYUCTKKN C NPUMEHEHUEM HOTALIMA UML

A. A. KY3HELIOB, 0OKTOp TEXHUYECKUX HAYK
Bumebckuli 2ocydapcmeeHHbIU mexHoJs1I02u4ecKull yHueepcumem,
2. Bumebck, Pecnybnuka benapycob
B. H. LUTENA, kaHouaaT TeXHUYECKUX HayK
P. E. KOT, nHxenep
A. B. MOPI'OJlb, nHxeHep
lMonecckul eocy@apcmeeHHbIlU yHUsepcumem,
2. MNuHck, Pecnybnuka benapycob
e-mail: shns1981@gmail.com

AHHOmauyusi. Cmambs riocesuieHa co30aHuto npospamMmHbIX cpedcme
PEeWeHUs 8axXHOU Hay4Ho-rpuknadHou npobnemel — paspabomke memodos
O4YUCMKU  CMOYHbIX 800 MPOMbIWIIEHHbIX 06bekmos. PaccMompeHbl
cywecmsyrowue MemoObl O4YuCMKU  800bl,  MpoaHanu3uposaHbl  UX
HedocmamKku C mMOYKU 3PEHUS UCIMOMb308aHUS 8 [pou3800CMEEHHbIX
YCr108USIX 8 pexume peasibHo20 speMmeHu. lNpedcmasneHa mexHosioau4eckas
UHmMeepauyus useecmmHbix criocoboe go3delicmgusi Ha 800Hble pacmeopbl 8
OOHOM  35IeKMPOMEXHUYECKOM  KOMI/IeKce — cucmeme 6e30rnacHo20
godornone3oeaHusi (CBB). Ha yHuguyuposaHHOM s3blke MOOEIupo8aHUs
UML e CASE-cpedcmee Rational Rose nocmpoeHbl coomgemcmesyroujue
duazpaMmbl, Ha OCHO8E KOMOPbIX 803MOXEH CUHME3 UHMEIeKmyarnbH0o20
npoepammHo20 obecriedeHusi 6rioka adanmueHO20 yrpasrieHus.

Knoyeeblie  cnoea: npou3eo0CMeEEeHHble  CMOYHbIe 800kl
3KoJs102uYecKas 6e3onacHocme, KOMOUHUpOBaHHbIe ycmaHoeKuU
e0000YuCMKuU, NPoeKkmuposaHue UHhopMayUOHHbIX cUCMEM

AKTyanbHOCTb WCCMNEAOBaHWKW, HanpaBneHHbIX Ha CO3gaHMe MeToda W
TEXHUYECKMX CPEACTB OS1S1 KaYeCTBEHHOM U 3QDAIEKTUBHOM OYMCTKN CTOYHbIX BOA
NPON3BOACTBEHHBIX NPeanpUATUIA (Nérkasi, arpapHasi, NueBasi NPOMbILLIIEHHOCTN,
ranbBaHONPON3BOACTBA) C BO3MOXHOCTbIO €€ MOBTOPHOMO MCMONb30BaHUS B
TEXHOMNOrMYECKNX NpoLeccax, NoaTBEPXKAAETCS MPOEKTOM NporpaMmbl CoLManbHoO-
9KOHOMMYeckoro pas3suTust Pecnybnukn benapyce Ha 2016-2020 rogbl, raoe
yKasaHo, YTO npeaycMaTpmBaETCsl CHUXKEHME Bbibpoca 3arpsisHsIlOLLMX BELLECTB B
BOOHble OOBLEKTbI, MNOBbIEHNE 3(PHEKTUBHOCTN MCMONb30BAHUSA MNPUPOAHLIX
pecypcoB, MakCMMarnbHOE BOBfEYEHNE OTXOOOB B XO3SIMCTBEHHbIM OOOpPOT B
Ka4eCcTBE BTOPUYHOIO CbIpbsi CO CHUKEHMEM HEraTMBHOMO BO3OENCTBUS OOBHLEKTOB
pasMeLLEHMSI OTXOL4OB Ha OKpPYXKatoLLyto cpeay.

Ha cerogHslwHMn aeHb 13 obLiero obbema CTOYHbIX BOA NPUMEHSIOTCA
COOTBETCTBEHHO: K 68% — MexaHu4yeckne MeToAdbl OYUCTKM BoAbl, K 3% —

© A. A. KysHeuos, B. H. LImena, P. E. Kom, A. B. Mopzornb, 2016
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PU3NKO-XUMMYECKME METOoAbl OYUCTKM BoAbl UK 29% — Guonormyeckme
MeTObl OMMCTKU. Kak nokasarna npakTuka BHeApeHUs CUCTEM BOOOOYUCTKM [1,
3, 4] pencteuTeEnbHbIN 3OPEKT OocTUraeTcss TONbLKO NpPY KOMOUHMPOBaHUN
pasHbIX METOAOB.

C TexHOnornMyeckom TOYKM 3peHud, paspaboTka HOBbIX METOLOB
NCMONb30BaHUA  TEXHOSIOrMA  BOAOOYUCTKA  Bbl3BaHa WX  WU3BECTHbIMU
3KCNnyaTtaumoHHbIMK  HegocTaTtkamn. [na  cuctem, KOTopble NPUMEHSIOT
dusndeckne - (MexaHuyeckue)  MeTogbl, TaKMMU  TEXHONOrMYECKUMMU
HefocTaTkaMu aBnatoTes [2, 3):

- BO3MOXHOCTb CO3[aHusi, B pesynbrate YacTUYHOro 3aCOpPeHUs
UNbTPYIOLWMX SNEMEHTOB, KOMOHUIN BakTepui Ha paboTarowmx cpencraax
BOAOOYNCTKN (PUNbTPbI);

- HakonneHwe BpegHOM [OnA YeroBeka W OKpyxawwen cpenbl
OT(PUNbTPOBAHHON Maccsbl (bunbTpsI, LeHTpudyru, OTCTOMHUKM,
rMMOPOLMKIIOHbI);

- WUCKIOYUTENbHO  MNPOTOYHbIA  HEMpepbiBHbIN  pexum  paboThbl
(bnnbTpbI, LEHTPUDYTN, TMOPOLMNKITOHBI);

- YHUYTOXEHME TONbKO caMuxX BUPYCOB, MUKPOOOB 1 BakTepuit, a He
bonee BpeaHbIX MPOAYKTOB UX XU3HeOesaATenbHOCTU (YnbTpasByk, 0bnyyeHue,
030HNpPOBaHUeE);

- YHUYTOXEHMnEe Nnosie3Homn (Heobxogumon  ans yenoBeka)
MUKpOdSiopbl (yNbTpa3sByK, 030HMpOBaHMe, obryveHne);

- OrpaHM4YeHHOCTb apdekTa nocnegencTBuss U MPOHUKAOLEN
CMOCOOHOCTM MpPWU BbICOKOM KOHLEHTpauun 3arpssHutens (030HMpoBaHue,
obnyyeHue, ynbTpasByKk).

HepoctaTtkn xummnyecknx metoaos [1, 3]:

- BbICOKasi BepOSTHOCTb 0ObpasoBaHusi B pe3yrbTaTe XUMUYECKUX
peakunn HOBbIX COEeOWHEeHUW, KoTopble Oonblle BpedHbl ANs 4eroBeka W
OKpYyXXatoLLlen cpefibl, YeM rnepBoHavasbHble 3arps3HUTeNnn (Bce cpencTBa);

- HakornneHwue 6onbLoro obbema BpeOHbIX KOMMJIEKCOB
"oTpaboTaHHbIN peareHT + 3arpasHuTens” (Koarynauus, onokynauus);

- YHUYTOXEHME Nore3HoM MUKPOMOopbI (XSIopupoBaHue);

- Hanu4me peareHTHOro XO03sIMCTBA, KOTOPOEe CaMOo W sBndeTcs
3arpsisHuTernieM okpyxatowen cpebl (Bce cpencrsa).

HepocTtatkn buonornyecknx metoaos [2, 5]:

- BbICOKME TpeboBaHMA No cobnogeHno TeXHONormm (Temneparypa,
AaBrneHne, BXOLSALWMKA COCTaB BOAbl); COOTBETCTBEHHO, 6Gonblinve 3aTparthbl
9HepropecypcoB Uin oCTaHOBKa OYUCTKM (BCe cpeacTBsa);

- HeaganTUpPOBaHHOCTb K cCyulecTBywwWMM "3annoBbiM" Bblbpocam
XMMUYECKM aKTUBHbIX BPEOHbIX BeLecTB (BCe CpeacTBa);

- Bonblwaga CNoXHOCTb N 3aTPATHOCTb MHTEHCUMdMKaLMK (YCKOPEHUe)
NpoLEecCcoB OYMCTKM (BEPMUKYNbTYpa, Bruonornyeckme npyabl).

O0wmm HepocTaTKOM METOAOB HABMAETCA TO, 4YTO Heobxoaumo
KOHTpONMpoBaTb B pPeXuMe peasibHoro BpeMEeHU [LeCATKM napaMeTpoB
KayecTBa BOAbl U TEXHOSIOrMYECKNX MPOLIECCOB, a CYLUECTBYIOT U HaOEXHO
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paboTatoT Ha MPOMBbILLSIEHHbIX obbekTax TOMbBKO eouHuUbl
aBTOMAaTM3MPOBaHHbIX N3MEPUTESbHBIX NPUBOPOB.

lMpoaHanuanpoBas BblWENPUBEAEHHOE, O4EBUAHO, YTO ANNA yry4lleHUs
9(ppeKkTMBHOCTM  MCMONb30BaAHMA  CUCTEM  BOAOOYUCTKM  Heobxooumo
co3gaBaTb CUCTEMbl aBTOMaTM3auMM C BO3MOXHOCTbIO paboTbl B YCMOBMSX
HeonpeaenéHHOCTU N pa3MbITOCTU BXOLHOW MHGOOpMaLMN.

CuWHTE3 COOTBETCTBYIOLWEro NporpaMMHOro obecnevyeHuss BO3MOXEH
TOMbKO Mocne MogenupoBaHust npobnemHon obnactn, Hanpumep C
npUMeHeHneM HoTaumn asbika UML.

Lenb uccnepoBaHWM — MNPOBECTM MNPOEKTUPOBaHME MNPOrpaMMHOro
obecnevyeHnss cucteMbl aBToOMaTM3auMm KOMOWHUPOBAHHbLIX YCTAHOBOK
BOJOOYNCTKN.

MaTtepuanbl 1 MeToauka uccriegoBaHuMn. basosoe TexHosnornyeckoe
obopynoBaHue, Onsi KOTOPOro nfaHMpyeTcs NPOEKTUPOBaHME NPOrpaMMHOro
obecneyeHusi, npefHasHayYeHo A1 OYUCTKU MPOMBbILSIEHHbIX BOOOCTOKOB
NPOMN3BOACTBEHHbIX OOBEKTOB. lMcnonb3yemas TexXHOMOormsa no3BonsieT C
NOMOLLbI bmandecknx nosen (ynbTpasByK, MarHMTHOE Mosfie, CBETOBOE
n3nyyYyeHne) ynpaensaATb HaAMOMEKYNAPHOW CTPYKTYPOW BOAHbLIX PacTBOPOB,
nonyyas Ha BbIXOL4E YCTAHOBKM 3apaHee 3aaHHble napamMeTpbl KavecTBa
BOAbI N/MUNn COCTaB N3BNEKaeMbIX KOMMNOHEHTOB.

MpuHumn penctBus CBB ocHoBaH Ha noCTaguMHOM  MPOTOYHOW
nepepaboTtke paboyen cpeobl B XMOAKOW W rasoobpasHon dase B Tpex
3aMKHYTbIX  GaMnacHbIX  PEUMPKYNALUMOHHBIX ~ KOHTypax B LEfiom
COCTaBNALLNX CUCTEMY «NOTPEBUTENBb» — KUCTOYHMUK BOOOCHABXKEHUSA».

Ounctka npousBoanTCca B rnipouecce obecrneyeHnss B MOTOKe
9NEKTPOKNHETUYECKMX npoLeccoB (puc. 1), Npy UCNOMb30BaHUN B KayecTBe
peareHTa Cconen xenesa, TMOMyYEeHHbIX B Mpouecce 3anekTponuMsa u3
METanIM4ecKkomn CTpyXKn (oTxoabl MeTannoobpaboTkn Ha NPoOM3BOACTBE).

[na npoekTMpoBaHus nporpaMmmHoro obecnedeHnsa ncnonodyem Unified
Modeling Language (UML), nockomnbKy €ero MeTogorniornss OObekTHO-
OpPUEHTMpPOBaHa, B pe3ynbTaTe Yero, MeToabl onucaHnst pe3ynbTaToB aHanuaa
N NPOEKTUPOBaAHUS CeEMaHTUYeCKM BNu3km K Metogam nporpaMMupoBaHnA Ha
COBPEMEHHbIX 0OBHEKTHO-OPUEHTUPOBaHHbIX A3blkax (C#, Java). Takke UML
NO3BONSAET onMcaTb CUCTEMY MPAKTUYECKM CO BCEX BO3MOXHbBIX TOYEK 3PEHUNS
N pasHblX TEXHOMOMMYECKUX acneKTOB MOBeLEeHUsI CUCTEMbl — paclumpsaeTcs
BO3MOXHOCTb MPUMEHEHUS CUCTEM MNOAOEPXKKUM NpUHATUS pelueHuin (CIMP)
MpW CUHTE3Ee CTPYKTYpPbl CO34aBaeMoro npoaykra.

B pesynbTaTe aHanu3a npomsBOACTBEHHbLIX ucnbiTaHun [1, 3, 5],
yCTaHaBnNuBaeM, YTo B NPOEKTUPYEMON MHPOPMAaLIMOHHOMN CUCTEME UMEIDTCS
cnefgywowme akTtépbl-nogn (cornacHo Hotauum UML) MHXeHep-TexHonor,
AEXYPHbIN onepaTop.
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Puc. 1. CtpyktypHas cxema CBB: BL| — 6110k 3neKTpormapoumnKoHOB:
3 — axekTop; OB — anekTponutnyeckas BaHHa; HC — Hacoc;
BUP — 6nok nHteHcndmkauumn peakumn; Ab — aHaapobHbIn 6ok (6e3 nHTerpauumn
BuoreHepaTopa)

Kpome HUX, eCTb akTépbl, COOTBETCTBYHOLUME BHELUHM CUCTEMaM:
N3MepUTENbHO-aHANMUTUYECKUI KOMMEKC, BIIOK ynNpaBneHusl, UHTENNeKTyarnbHbIN
610K 9P PEKTUBHBIX NPUEMOB YNpPaBneHNsi, TEXHUYECKNe cpeacTaa.

[na ynpoLweHna CTPyKTypbl KOHUEeNnTyarbHOW MoOZEeNnn npuUMeEM, 4TO
noKanbHble CUCTEMbl aBTOMaTM3auMM BXoOAT B rnobanbHbii 6ROk
ynpaBneHnsa, a TexHu4eckne cpencrtea (dpusmyeckue, 6uonormyeckue,
PU3nKo-xmmmyeckme) o6vegMHUM B OOHY BHELLHIOW CUCTEMY.

KOoHKpeTHble BapuaHTbl MCMONb30BaHWUs OTpaXkatTCs B OCHOBHOM W
anbTepHaATUBHOM MNOTOKax coObITUI (MpoekTupoBaHue peanusoBaHo B CASE-
npunoxeHun Rational Rose).

PesynbTaThbl uccrnenoBaHUM. [MpeueneHTsl, NHUUUUpPYEMbIE
NHTENNeKTyanbHbIM 65T0KOM 3EKTUBHBIX MPUEMOB yrpasreHus (puc. 2):

lMosydamb, xpaHUmb U aHau3upogamse UHopMayuw OmMHOCUMEsIbHO
rpoyecco8 80000YUCMKU, C BO3MOXHOCMbIO docmyrna K 0aHHbIM UHXeHepa-
mexHosnoza. Cucrtematmyeckm nonyyatb MHGOPMaUMIO C WU3MEPUTENbHO-
aHanuMTMYecKoro KOMMIIeKca; Ha OcHoBe ©Onoka CcuHTesnpyeTcs MU
dyHKLUMOHMpPYeT 6asa AaHHbIX NPOTEKaHUS NPOLLECCOB BOOOOYNCTKM.

Paccyumbieamb  pecypcosaghpekmueHble  3HayeHusi  Hacmpoek
napamempog mexHuU4Yeckux cpedcme eodooducmku. C MCnonb3oBaHNEM
NHTENNEKTYanbHbIX TEXHOMNOMN, Hanpumep, HEMPOHHbIX CeTen, KOrHUTUBHbIX
mogdenen u ceten [leTpu, onpepensatb B pexXume peanbHOro BpeMeEHU
pecypcoapeKkTMBHbIE  3HAYEHUS  HACTPOEK  TEXHUYECKMX  CPEeacTB
BOJOOYNCTKN.

[Mepedampb paccyumaHHble pecypcoahghekmueHble 3HaYeHUsi Ha 610K
ynpaeneHus. CuctemaTMyecku nepefaBaTb 3HAYEHUs HACTpoek Ha Onok
yrnpasreHus.
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M ony4aTe, aHaNWanpoBaTe, XpaHUTE

/ WHIIOPMALAHY OT WIMEDWTEN. . Wizxenep-TexHanar

PaccuuThiBats
pecypcoafie T BHEIE 3HAYe.

O

[Nepenasate
pecypcoafieKT BHEIe 3HAYeR

MHTERNekTyanbHEI EBnok

Bnok ynpaenenns

Puc. 2. NpeueaeHTbl HTENNEKTYyanbHOro 6noka achPeKTMBHbIX NPUEMOB
ynpaBneHus

lMpeueneHTbl TEXHUYECKUX CPpeacTB BOAOOUYUCTKM (puc. 3):

— Peanu3osebieamb pecypcoahheKmuBHble pPexXuMbl 800004UCMKU.
Ob6ecnevyeHne TEXHOMNOMMYECKNX PEXUMOB paboTbl BOOOOYUCTKU, KOTOPbIE
onpedeneHbl  MHTENMeKTyanbHbiM  610kKOM 3P (EKTUBHBIX  NPUEMOB
yrnpasneHus.

— Peeucmpuposamb u  nepedasamb Ha 650K  yrnpasreHusi
UHGhopMauuto O MEXHUYECKOM cocmosiHUU cpedcme  80000HUCMKU.
C noMoLLbHIO WTATHbLIX M3MEPUTENbHbLIX NPMOOPOB PEMMCTPMPOBATL COCTOSIHNE
HOMeHKIaTypbl 060pya0BaHMUS BOLOOUYUCTKM.

PeanwioBLiBath
% peCYpCOahieHTHBHLIS PaM...
Texuuueckne cpe,qcmWO /9(

PerucTpupoBats COCTOAHKE
TEXHWECKUX CPencTE

Bnok ynpasnexwua

Puc. 3. NpeueneHTbl TeEXHUYECKUX CPEACTB BOOAOOUNCTKMU

[MockonbKy KOMOWHUMPOBAHHYIO CUCTEMY BOAOOYUCTKA MOXHO CUMTaTb
COCTOSILLIEN K3 HECKONbKMX CrnocoboB BOOOOYUCTKM, Kracc “cuctema
BOOOOYMCTKN® MOLENUPYETCA KaK COCTaBHOW, BKIHOYaKOLWMA (PU3NYECKYHO,
Buonormyeckyto n U3NKO-XMMUYECKYD YyCTaHOBKW. B mopenu ato Gypet
npeacTaBfeHo C NOMOLLbIO nepapxumn obobLeHus/cneunanusacumm (puc. 4).
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Mpn aTOM Kaxabl Kracc “TeXHUYeckne cpeacTtsa’ arpermpyet B cebs
Knacc “koHTponnep” wn onpegenéHHom KonuyectBo (6onblue  OOHOro)
“‘nameputenpHbIn 610K cocTosiHNA obopynoBaHNA”.

Mexay knaccamu “Grok ynpaBneHusi”, “OAeXypHbii onepatop” Wu
‘WHTennekTyanbHblh  ONOK® uUMeeTCA  AByHanpaBfieHHasi accouunauus.
OpgHoHanpaBneHHas accounaums CBA3bIBAET “U3MeEpPUTENbHO-aHaNUTUYECKUI
Komnnekc” wn  “6Gnok ynpaBneHust”. Takum ke o06pa3om CcoeanHeEHbI
“‘n3amepuTenbHO-aHaANUTUYECKUI KOMNIIEKC” N “UHTennekTyanbHbln 6noK”. Mpwn
3TOM  “M3MepuTenbHO-aHanNUTUYECKMA  KOMNMekc”  arpervpyeT.  “6Gnok
N3MEepEeHNst  TEXHONOrM4Yecknx napameTpoB”, “6rnok  npeobpasoBaHus
curHanoB” 1 “Bnok HeTEXHOOrM4yeckon nHopmaumnn’.

Ona  adpcbektmBHOCTM  paboTbl M COXPaHEHUSI  XapaKTEpPUCTUK
“UHTennekTyanbHbl BMNOK’ arpernpyeTt “Bbl4MCNUTENbHbLIN MOAYNb” 1N “6asy
JaHHbIX”.

“‘UrxeHep-TexHonor’ KOHUenTyanbHo onpegenser paboty
“UHTennekTyanbHoro 6mnoka” n Npu 3aToM Nosb3yeTcs pesyrbTatamn ero padoThbl.
CBaAsb Mexagy  “MHXKeHepoM-TeXHororoM” 1 “AeXypHbiM  onepatopom”
peanuayeTcsi C MOMOLUBI ABYHanpaBfieHHoOW accoumaumn. MHOXeCTBEHHOCTb
Mexagy Kraccamu onpeferieHa CorflacHO TEXHOMOrMYyeckoro adanmsa U3
coobpaxeHni obecrneyeHns aBToMaT13aLnmn NPON3BOACTBEHHbIX NPOLLECCOB [4].
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Puc. 4. KOHuenTyaanaﬂ cTaTn4dyeckKasa moaesrib CUCTeMbl paumoHarNibHOro
ynpaBrneHus KOMGVIHVIPOBaHHbIMM yCTaHOBKamMun BOAOOYNCTKHN

PaspaboTaHHas cuctema ¢ HeMpoceTeBbIM MoAyneM ynpasneHus (puc. 4),
annapaTtHas 4acTb peanu3oBaHa Ha 6ase mukponpoueccopa AtMega (puc. 5),
NPOXOAUT NPom3BoaCcTBEHHYO nNpoepky Ha OO0 «CuctemMHas uHxeHepus», roe
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CBEB obecneunBaeT O4MCTKY CTOYHbIX BO[ faKOKPacO4HOro Mpou3BOACTBa [0
HOPM MOBTOPHOIO WCMOSb30BaHNSA B MPOU3BOACTBEHHbLIX MNpoLeccax: Ha
MPOTSXKEHUW  Mecsiua  SKCnryataumn  3HeprodddeKTMBHOCTbL  AaHHOro
TEXHOIOrM4eckoro npouecca ynydwwunace Ha 16%, 4TO nogTBepxpaet
a0eKBaTHOCTb CMPOEKTUPOBAHHOW CTPYKTYPbl CUCTEMbI YMPaBreHNss N BEPHOCTb
Bbl6opa yHKUMOHaMNbHBLIX 6r10KOB (CBA3En Mexay HUMMU).

Puc. 5. MukponpoueccopHasa cuctema ynpasneHusa CbB:
A — npyHUMNnanbHas anekTpuyeckas cxema, b — BHeWwHWn BUA

BbiBoAabI
C y4yéToM MHOroakTOpHOCTU M Pa3MbITOCTU BXOAHOW WHbopmMauun B
npouecce CuHTe3a nporpammMHOro obecrnevYeHnss CcucTemM aBTOMaTU3aUMK
KOMOWHMPOBAHHbBIX YCTAHOBOK BOLOOYUCTKM, PaLMOHANbHO M3Ha4YarbHO NpoBECTU
NpoeKkTupoBaHve  (MoOEenNMpPoBaHWE)  KOHLUENTyarbHOW  CTPYKTYPbl  MHGOp-
MaLMOHHOM cuUCTeMbI Ha yHMBepcanbHOM A3bike UML, 4TO NOBLICUT HAOEXHOCTb U
CTPYKTYPHYH YCTOMHYMBOCTb CO34aBaeMOro nporpaMmMHOro npoaykra.
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NMPOEKTYBAHHA NPOMPAMHOIO 3ABE3INEYEHHA CUCTEM
ABTOMATU3ALII KOMBIHOBAHUX YCTAHOBOK BOAOOYUCTKHN
3 BUKOPUCTAHHAM HOTALIIA UML

A. A. Ky3HeLo0B,
B. M. lLTena,
P. €. Kor,

A. B. Mopronb

AHomauissi. Cmamms npucesiHeHa CMEOPEHHIO rpozpaMHuUx 3acobie
BUPIWEHHST 8a)uU8oi HayKo80-rpuKnadHoi rnpobriemu — po3pobku memoolis
OYUWEHHS cmidHUX 800 ripomucriosux ob'ekmis. Po32rissHymo icHyto4i Memoou
OYUWEeHHST 800U, NMpoaHaslizoeaHo ix HedosliKu 3 MOYKU 30py 8UKOPUCMAaHHS 8
8UPOBGHUYUX yMo8ax y pexumi peanbHo2o 4Yacy. [lpedcmasnieHo
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mexHOoI02i4yHy iHmeepauito eidomux criocobie ernnugy Ha 600HI PO34YUHU 8
OOHOMY  efleKmpomexHiYHOMY  KoMmrifiekci —  cucmemi  6e3rne4yHo2o
godokopucmyesaHHsi (CEB). Ha yHigikosaHiti mosi moldentoeaHHss UML e
CASE-3acobi Rational Rose nobydosaHi 8i0rnoegioHi Oiazpamu, Ha OCHO8I SKUX
Moxe 6ymu  30ilCHeHUlU CcuHme3 IHmenekmyasnbHo20 [Po2paMHO20
3abeasneyeHHs1 6510Ky adarmueHO20 Kepy8aHHS.

Knroyoei cnoea: eupobHu4i cmiyHi e00u, eKosozidyHa 6e3neka,
Komb6iHoeaHi ycmaHO8KU 80000YUW,EHHS, MPOEKMye8aHHs iHghopmayitiHux
cucmem

SOFTWARE SYSTEMS DESIGN OF AUTOMATION SYSTEMS COMBINED
WATER TREATMENT USING UML NOTATION

A. Kuznetsov,
V. Shtepa,
R. Kot,

A. Morgol

Abstract. The article is devoted to the creation of software solutions an
important scientific and applied problem — the development of sewage
treatment facilities of the industrial methods. The existing water treatment
methods, their shortcomings are analyzed in terms of use in a production
environment in real time. The technological integration of the known methods
of exposure to aqueous solutions in one electrical complex — safe water
system (SWT). On the unified modeling language UML CASE-tool Rational
Rose constructed the corresponding chart on the basis of which the possible
synthesis of intelligent software adaptive control unit.

Keywords: industrial waste water, environmental safety, combined
installation of the water purification, systems design
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