Hayuno-mexnuueckuil xypHaa %

9. Kpusomeesa, M. 0. CTpaTerus conyaabHO-35KOHOMHYECKOTO Pa3BUTHUA PETHOHOB Ha OCHOBE MPOrpaMMHO-LeJie-
BbIX METO/IOB yIpaBJieHUs (Ha mpuMepe BopoHexckoi o6Jsacty) : aBToped. Auc. ...k.3.H. [Tekct] / M. 0. Kpupouieesa. -
Boponex, 2003. - C. 6.

10. Pait36epr b. A. TocyzapcTBeHHOe ylpaBJeHHE 9KOHOMUYECKHMU U COLMANbHBIMU HporneccaMu [Tekcr] : y4e6.
noco6ue. - M. : UHOPA-M, 2010. - 384 c.

© A. B. Ckyavckuil, B. &. Lllypuwes, M. H. Ilukyabckulii

CcplIKa AJ11 UTHPOBAHUA:

Ckysbckuit /1. B, Ulypiues B. @, lukyibckuit M. U. [Iporeccbl nporpaMMHO-11e/1€BOr0 IJITAHUPOBAHMS M X aBTOMAaTH3aLUs
// UHKeHepHO-CTpOoUTe/IbHbBIN BeCTHUK [IpUKacnus : HAyYHO-TEXHUUECKUH )KypHaJl / ACTpaxaHCKUU rocyjapCTBEHHBIN
ApXUTEKTYPHO-CTPOUTENbHBIH yHUBepcUuTeT. AcTpaxaHb : TAOY AO BO «AI'ACY», 2023. Ne 3 (45). C. 102-109.

YK 004.942, 658.5.012.1
DOI 10.52684/2312-3702-2023-45-3-109-114

CUCTEMHBIN AHAJIU3 JBYXCTYIIEHYATON TEXHOJIOTUYECKOM CXEMbI OYMCTKHU BOAbI
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CmykaauH Anekcell Baadumupogud, MarucTpaHT, ACTpaxaHCKUH rocyjapcTBEHHBIH apXUTEKTYPHO-
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Hlukyavckas Oavea Muxail108HA, [OKTOP TEXHUYECKUX HayK, mpodeccop, 3aBeAyolui kapeapoit
IOXKapHOM 6e30MacHOCTM M BOJOIOJIb30BaHMUS, ACTPAaxaHCKHMH ToOCYJapCTBEHHBIH apXUTEKTYpHO-
CTpOUTEJIbHBIA YHUBepcUTeT, I. AcTpaxaHb, Poccuiickasgs ®epepauus, Tten: + 7 (927) 559-14-74;
e-mail: shikul@mail.ru;

Cokoabckull Apkaduii Pedoposuy, JOKTOp GHUOJIOTMYECKUX HayK, npodeccop Kadeapbl NOXKAPHOU
6e30MaCHOCTH W BOJIONOJIb30BAaHUS, ACTpaxaHCKHH TIOCYlapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA
yHHUBepcHTeT, I. AcTpaxaHb, Poccuiickas @enepanus, Ten.: + 7 (937) 829-27-20; e-mail: shikul@mail.ru

B pa6oTe npejcTaBieHbl Npo6JieMbl BOAOCHAGXKeHHS TOPO0B, BOSHUKAlOLIMe BCIeJCTBUE TEXHUYECKOH OTCTa-
JIOCTH UCIOJIb3yeMOro 060py/J0BaHUS U NOCTOSSHHBIM YXyALIEHUEM KayeCTBa BO/bl TOBEPXHOCTHBIX HCTOYHHUKOB
NHUTBEBOTO BOJOCHA6XKeHNs, 060CHOBaHa 0co6ast BAXKHOCTb Haya/bHbIX 3TAllOB IPOEKTUPOBAHUS CTPOUTENbCTBA
U MOJIepHH3aLUU 06'bEKTOB BOJOCHAOXKeHUs. [IpoaHann3upoBaHbl HayuyHble paboThl, MOCBSIEHHbIE pPelIeHHI0
npo6JieMbl MOJIEJTMPOBAHUS M OMCKA ONITHMA/IbHBIX TEXHUYECKUX pellleHUH B JaHHOH 06/1acTH. 060CHOBAH BBIGO P
CucTeMbl NOALEPXKKHU IPUHATHUS pelIeHUH 110 BBIGOPY TEXHOJIOTUYECKOH CXeMbl OUMCTKH IPUPOJHOMN BOABI 1/ pe-
meHus npo6JieMbl. [lokazaHa HeO6XOAUMOCTD NMOCTOSTHHOTO MOMOJHEHHS 6a3bl JaHHBIX CUCTEMbI HOBBIMU TE€XHU-
YeCKHMMHU pelleHUs MU JJis1 o6ecriedeHUst 3pPeKTUBHON paboThl CUCTEMBL. HCTpyMeHTapueM /s MOJrOTOBKH HUH-
dopManuy 0 HOBBIX TEXHOJIOI'USX U MeTOAaX BOJAOOYUCTKHU (popMaiv3anus U CTPYKTYPUPOBaHHE) J0/KHA OCY-
I[eCTBJIATh Ha OCHOBE CUCTEMHOTI'0 aHa/IM3a. B pa6oTe BbINOJIHEH CHCTEMHBIN aHA/IM3 HA OCHOBE GYHKI{MOHAJBHOIO
MO/Ie/IMPOBaHUSA JIBYXCTYNE€HYATON TEXHOJIOTUYEeCKOW CXeMbl OYUCTKHU BOJbl, KOTOPBIM C OJHOU CTOPOHBI MO3BO-
JIsIeT IJ1y63Ke pa306paThcsl BO BCeX MPOLieccax, BbIIBUTh HEONTUMAaJbHbIE, IyOIUpYIOLiMe APYT APyTa 10 GYHKLUAM
IPOLECCHl U BHECTH KOPPEKTHUPYIOLIMEe U3MEHEHHUS, a C APYTOoHf CTOPOHBI SABJISETCS MOATOTOBUTEIbHBIM 3TANOM JJIs1
NOATOTOBKU MHPOPMAL MU K UCIIOJIb30BaHUIO B CUCTEME.

Kawouesvle cno6a: cucmemHblll aHaus, o4UCMKA 800bl, MEXHO102UYECKAs cxema, Modeab, npoyecc, 0eKoMNo3u-
yus, duazpamma depesa y3.108, KOHMeKCmMHasi duazpamma.

SYSTEM ANALYSIS OF A TWO-STAGE TECHNOLOGICAL SCHEME FOR WATER PURIFICATION
A. V. Stukalin, O. M. Shikulskaya, A. F. Sokolsiky

Stukalin Aleksey Vladimirovich, graduate student, Astrakhan State University of Architecture and
Civil Engineering, Astrakhan, Russian Federation, phone: + 7 (902) 955-59-78; e-mail: stuka-
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The work presents the problems of water supply to cities arising from the technical backwardness of the equip-
ment used and the constant deterioration of the water quality of surface sources of drinking water supply, the special
importance of the initial stages of designing the construction and modernization of water supply facilities is justified.
The scientific works devoted to solving the problem of modeling and finding optimal technical solutions in this area
were analyzed. The selection of the Decision Support System for the selection of the process scheme for natural water
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treatment to solve the problem is justified. Shows the need to constantly replenish the system database with new
technical solutions to ensure efficient system operation. The toolkit for preparing information on new technologies
and methods of water treatment (formalization and structuring) should be carried out on the basis of system analy-
sis. The work carried out a system analysis based on the functional modeling of a two-stage process scheme for water
treatment, which, on the one hand, allows you to understand more deeply in all processes, identify suboptimal pro-
cesses that duplicate each other in terms of functions and make corrective changes, and on the other hand, it is a
preparatory stage for preparing information for use in the system.

Keywords: system analysis, water treatment, flow chart, model, process, decomposition, node tree diagram, context

diagram.

OueHb MHOTHE ropo/jia B PO crankuBarwTcs ¢ npobJie-
MaMH B BOJIOCHA0KeHWH, BO3HUKAIOUIMMU BCJIECTBHE
TEXHUYECKOW OTCTaJIOCTU HCIOJIb3yeMOro 060py/ioBa-
HUs. ITa npobiieMa ycyry6JisieTCs IOCTOSAHHBIM YXy/llie-
HUeM KavecTBa BOJbl IOBEPXHOCTHBIX UCTOYHUKOB IH-
TheBOT'0 BOJ0CHab)eHUs [1]. 060611ast pa3iMvyHbIe IPO-
6JIeMHbI€E CUTyallMU U PAKTUYECKUH OTBIT B Pa3HbIX I'0-
pO/iax MOXHO Bbl/IeJIUTh HETaTUBHbIE GAKTOPHI, OKa3bl-
Baloll[Me BJIMSIHHWE HAa CHUCTEMY BOJOCHAOXEHWS: yCTa-
peBlIee 060py/I0BaHKE U OYUCTHBIE COOPYKEHHUS, COCTO-
sSHUe CceTeH, yXy/lleHue 3KOJOTHUH, AeULIUT BOJHbBIX
pecypcoB, BbICOKHE 3aTPaThI U .

MHoroo6pa3suve GpakTOpOB, CHHXKAIOIIHUX KaueCTBO BOZbI
MOBEPXHOCTHBIX UCTOYHUKOB MUTHEBOr0 BOJIOCHAGKEHHS],
U 00'bEKTHUBHbIE CJIOXKHOCTH WX yCTpaHeHHs (HeJOCTaTOK
¢$HHAHCOBOTO O0ecIieYeHHs], OrPaHMYeHHOCTb BbIGOpa He-
06X0IUMOT0 00OPYZOBaHMS) OOYCJABJMBAKT aKTyaslb-
HOCTb TPOGJIEMBI U 1eJIeCO06Pa3HOCTb NMPHUMEHEHHS CH-
CTeMHOT0 NO/JX0/A /IS €€ PelLleHMUsl.

O6BbEKTOM HCC/Ie[I0BAaHUS SIBJISIETCS MOJepHHU3AlUs
CUCTEMbl BOJIOOYUCTKH. [IpeMeT HcCiel0oBaHUSA — Me-
ToAbl popMaM3anid MHPOPMAIMU Ha OCHOBE CHUCTEM-
HOTO MMOAX0/1a s 06ecriedeHUsT MHPOPMaAIOHHO-aHAIH-
TUYECKOU TMOAAEPKKH MPUHATHS pElIeHUH Mo BbIGOpPY
TEXHOJIOTMYECKOU CXEMbI OYMCTKHU MPUPOAHOMN BOJIBL

Lleab uccnedosaHust - pa3paboOTKa MOJEH JIBYXCTY-
MEeHYaTON TEeXHOJIOTUYECKOU CXEMbI OYHUCTKHU BO/JIbI U €€
aHaJIn3.

3adauu uccaedogaHus: aHAJIN3 TPeIMETHOU 06J1aCTH,
BbISIBJIEHHE TPO06JIEMbl U 000CHOBAaHUE €€ aKTyaJIbHO-
CTH, HW3y4YyeHHEe J[ABYXCTYNEHYATON TEXHOJIOTHYEeCKON
OUYHCTKHU BOZBI, ee popManusalus U pazpaboTka GyHK-
I[MOHAJIbHOU MO/IeJIH, aHa/IN3 pa3paboTaHHON MO/IeJIH.

Memodul uccaedosaHusi - CicTeMHbI aHau3 u SADT
— TEXHOJIOT Ul

HayuHas Hosu3Ha paboThI 3aKJII0YAETCSA B pa3paboTke
MOJIEJIM  JIByXCTYNEHYaTOM TEXHOJIOTMYECKON CXeMbl
OYMCTKH BOJIbI HA OCHOBE CUCTEMHOTO MOAXO0/A.

Ilpakmuveckasi 3HQYUMOCMb UCCAEA08AHUSL COCTOUT
B 06ecrie4yeHUU BO3MOXXHOCTHU MOTIOJTHEHUsI GaHKa JlaH-
HBIX CUCTEMBI MOAJEPKKY TPUHATHUS
pelieHu# Mo BbI6OPY TEXHOJIOTHYECKOUN CXeMbI 04U CTKHU
HPUPOJAHOU BOJIBI.

AxkmyanbHocmb hpobiembl 06YCIOBJIUBAET HEOOXOU-
MOCTh OOHOBJISITH 000PY/IOBaHHWE U COBEPIIEHCTBOBATh
TEXHOJIOTHIO BOJIOCHAOMEHHsI MyTEM CO3[aHHs HOBBIX U
MOJIEpHHU3aIMM UMEIIUXCS CUCTeM BOZOCHAOXKEeHHUs Ha
OCHOBE COBPEMEHHBIX IOCTHKEHUHN B 3TON 06J1aCTH.

3$DEKTUBHOCTh CTPOUTENBCTBA U MOJEPHU3AUU
CUCTeM BO/JIOCHA6)XeHHUsI U BOJAOOTBE/IEHUSI U UX 00bEK-
TOB U, @ TAKXKe HUX IKCIJIyaTallM B MHOTOM 3aBHCHUT OT
KauecTBa npoekTa [2]. l1s1 obecrneyeHust KaueCcTBa pa3pa

6aTbIBaeMbIX NMPOEKTOB HEOOXOAUMO obecre-
YeHUe CJeAyHUIUX YCJA0OBUI: MOJHOTA UCXOJ-
HBIX JIAaHHBIX, [PAaMOTHOe TeXHUYeckKoe 3aJa-
HUE, BBICOKUU KBaJUPUKAIUOHHBINA YPOBEHD
MIPOEKTUPOBLIMKOB, ONITUMaJbHbIN BbI6OD TEX-
HUYECKUX PelleHuH U Ip.

MMeHHO Haya/bHble 3Tanbl NMPOEKTHPOBA-
HuA (CTaAMM TEXHUYECKOTO 33a/jaHus U TEXHUYe-
CKOTO Mpe/JIOXKEHHs), HA KOTOPBIX OIpeJess-
eTcsl BbIGOP TEXHUYECKUX U TEXHOJIOTMYECKHX
pelleHUH ONpeJessloT YCIEeUHOCTh IPOEKTa.
HayasibHble 3Tanbl MPOEKTUPOBAHUSA XapaKTe-
pU3YIOTCs epepaboTKON 3HAYUTE/IbHBIX 00be-
MOB UHPOpMaIH, 60/IbIINM KOJIAYECTBOM IPO-
pabaTbiBaeMbIX BapHAHTOB peasusanuu. Jlaxe
BBICOKO KBaJIMQULMPOBAaHHOMY MPOEKTHPOB-
IIMKY He peaJIbHO TPOpaboTaTh BCe BO3MOXKHbIE
BapHaHTBI, Bce UMeIMecs HOBLIECTBA B JaH-
HOM HampaBJieHuH. He Bce HOBble OTKPBITHA J10-
CTYIHBI B OTKPBITOM NeyaTy. UHxKeHepy TpyAHO
y4ecTb BCe MHOroo6pasve (akTOpOB, BJIMSAIO-
IIMX Ha KauecTBO mpoekTa. [[po6sieMa ycyry6.isi-
eTcsl HeJOCTaTOYHOCThI0 GMHAHCUPOBaHUs. Pe-
IIeHWe 3TUX 33/lad BO MHOT'OM OIpeJessaeTcs
TeM, Kak GyJeT pa3paboTyvk obecreyeH HO-
BbIMH HHGQOPMALMOHHBIMU  TEXHOJIOTHSIMH,
YCUJIMBAIOIIMMU €ro WHTe/JIEKTyalbHble BO3-
MOXXHOCTH, TIO3BOJISIIOLIMMH aBTOMaTH3UPO-
BaTb NPOLECCHI TIOKMCKAa U 06paboTKU HHPOpMa-
IIUM Ha OCHOBE NpPHMEHEeHHs] CUCTEMHOIO MOoJ-
X0/1a K pa3paboTKe MPOEKTHBIX PeLIeHHH.

PemeHuo npo6seMbl MOJAETHUPOBAHUS U
MOMCKA ONTHMaJIbHBIX TEXHUUECKUX peLIeHUH
B JlaHHON 06J1aCTH IOCBSILEHO MHOXeCTBO
Hay4HbIX pa6oT [3-8].

Hawn6Gosiee yaauHbIM Ha B3TJIsIJL aBTOPOB C
TOYKU 3peHHsl obecrneyeHHUs HHOpMaIMOH-
HOH NOJJIEP’KKH BbIGOpA ONTHMAJIbHBIX pelie-
HUH ABJISIETCS HCIO0JIb30BaHUE 3JIEKTPOHHBIX
kiaccudukatopos [9, 10].

Paspa6oTaHHas CucTeMa MoAJep>KKH NpH-
HATHUS pelleHWH 10 BbIGOPY TEXHOJIOTHYe-
CKOW CXeMbl OYHUCTKH MPUPOAHOU Bozbl [10]
yKe IpolJIa yclellHylo anpo6auuio. Ee uc-
M0JIb30BaHUeE M03BOJIsIeT NOBLICUTbL 3 dek-
THUBHOCTb NPOEKTHPOBAHUS HOBBIX U PEKOH-
CTPYKLUM CYIeCTBYIOI[UX CTAaHLUH MOJro-
TOBKH BOJbl, CBECTH K MWUHHUMYMY BEpOSIT-
HOCTh OINMOKH BbIOOpa. OHa o6GecrneuynBaeT
ONTHMaJIbHOE COOTHOIIEHUeE I]eHbl U KauecTBa
MpOEeKTa.

JbdeKTUBHOCTL €ee HCIO0JIb30BaHUA MO-
eT GbITh 06ecreyeHa TOJAbKO NP OCTOSH
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HOM OOHOBJIEHMH 0a3bl JJaHHbIX, U MOINOJHEHUM €eeCKUH perjiaMeHT, TeXHOJIOTUYeCcKuH persiameHT, CaH-
CTPYKTypUpPOBaHHOM HHpopManueidl 06 u3BecTHbIX MIIMH) M MexaHHU3Ma (IEpPCOHAJ, TEXHOJOTHYECKOe 060-

HOBBIX TEXHUYECKHUX pelIeHNsAX B JaHHOH 06.J1acTu. UMe-pyioBaHUe).

I0TCs1 pa3paboTKH, He OTPa)KeHHbIe B JJAHHOW CUCTeMe
[11-20].

W aTo fanexo He MoJHBIN Nepededb. OJHAKO A/ BBOJA B
6a3y JaHHBIX U AaJbHEHIIero UCHoJb30BaHUA HE0OX0-
JrMa $opMasu3alUa U CTPYKTypUpOBaHHMe HHPOpMa-
IIMM B COOTBETCTBUHU CO CTPYKTYPOH 6a3bl JAHHBIX Ha OC-
HOBE CUCTEMHOTO aHa/IN3a TEXHUYECKUX pPeLlIeHUH, KOTO-
poMy mnocBslleH psAja padot [18-20]. B ganHo# paboTte
aBTOpPaMM INpeJ/IoXKeEH CUCTEMHBIM aHA/IN3 JBYXCTyIeH-
4aTOH TeXHOJIOTUYEeCKOU CXeMbl OUMCTKHU BoJbl. Pa3zpabo-
TaHHas [PU 3TOM PyHKIMOHANIbHAsA MOJie/Ib TEXHOJIOT -
4eCKOM CXeMbl Mpe/iCTaBJ/ieHa AuarpaMMou JiepeBa y3J10B
cucteMbl (puc. 1), KOHTEKCTHOM JuarpaMmoi (puc. 2) u
pAAOM AuarpaMM JAeKOMIO3HULIUM CaMOM CHUCTEMBI U ee
npoueccos (puc. 3-5).

Jluarpamma iepeBa y3/10B (puc. 1) oTpaKaeT nepapxuio
BCeH cucTeMbl 6e3 ydeTa CBsized Mexay mporeccamu. Cu-
cTeMa TpexypoBHeBasi. Ha BTopoM ypoBHe oka3aHbl 06e CTy-
IIeHH! TeXHOJIOTMYECKOH CxeMbl OYMCTKHU BOJbI. JleKoMIo3u-
11U 3TUX CTyIleHel Npe/icTaB/leHa Ha TpeTbeM ypoBHe. [lep-
Basl CTyIeHb BK/IIOYAET B ce6sl AT NPOLeCCoB, BTOpas — ye-
TBIpE.

KonTekcTHas fuarpamMma GyHKIIMOHAJIBHOU MO/Ie/H
JBYXCTyIeHYaTOH TeXHOJIOTUYeCKOW CXeMbl OYHUCTKHU
BOJbI (puc. 2) oTob6pakaeT CBSI3U CUCTEMBI B L[€JIOM C
oKpyxatoleil cpefoi. CucteMa OoToOpakeHa HpsIMO-
YyTOJBHUKOM, CBSI3U CTPeJKaMH Bxoja (McxoAHast BOJa,
peareHThl), BbIX0/]a (TeXHHUYECKasi BOJa MOTPEGUTEIIIO,
X035MCTBEHHO-IUThEBAs BO/JA), yIIpaBjeHUs (TexXHUYe-

[OsyxcTynendaras
OYMCTKA BOASI

JuarpaMma [JeKOMIO3WLWH KOHTEKCTHOU
JAuarpaMMbl QYHKIIMOHAJIBHON MOJIEN IBYXCTY-
NeHYaTOM TEeXHOJIOTUYECKON CXeMbl OYUCTKHU
BOJIbI (pHcC. 3), Kak ObLJIO CKa3aHO Bblllle 0TOOpa-
»)KaeT 006e CTyneHU o4yMUCTKM. OHa JomnmoJiHeHa
BHYTPEHHUMH CTpeJIKaMHU (TeXHHUYecKas BOJ U
MoKa3aTeJu), OTOOPAKAKIIUMU CBSI3U MEXAY
npoiieccaMH (CTYNeHsAMU OYUCTKU BOJIbI).

JluarpaMma JeKOMIIO3UIIMU Tpoliecca MoAro-
TOBKM TEXHUYECKOW BoAbl (MEPBOH CTyHeHH),
mpeJicCTaBJeHHast Ha PUCYHKe 4, BKJIIOYAeT B cebs
MSTh IPOLECCOB: KOHTPOJIb UCXOJHOU BO/bI, OTIPe-
JleJIeHHe 103bl PeareHToB, XJI0Nbe06pa3oBaHue U
ob6e33apakMBaHUe, CO0P TEXHUYECKOUN BO/Ibl, KOH-
TPOJIb TEXHUYECKOHN Bo/ibl. OHA TaK»Ke JI0MOoJIHEHA
BHYTPEHHHUMHU CBSI3SIMU MEXKAY MPOI[eCCaMU.

JuarpamMma JIeKOMIO3ULMK BTOPOU CTYIEHH
OYHMCTKUA BOJIbl — MpoIlecca MOJTrOTOBKU X03sH-
CTBEHHO-NUTbeBOM BOAbl (pUC. 5) BKJIOYaeT B
cebs 4eThIpe Mpoliecca: onpesesieHUe U KOppekK-
THPOBKA NapaMeTpoB U pexuMa paboTsl, GUJIb-
Tpauusi, cCO60p XO03MUCTBEHHO-NMUTHEBOH BOJBI,
KOHTPOJIb X035IUCTBEHHO-IUTbEBOX BOJbI.

[Tocne KOHTPOJISA HA 06€UX CTYMEHSIX OYUCTKHU
BOJIbI IPU HECOOTBETCTBUM KayecTBa BbIXOJla
npoiecca Tpe60BaHUAM OCYLLECTBJIsSIETCS 06paT-
Has CBsI3b. Pe3ysibTaThl KOHTPOJIS MOAAIOTCS Ha
HavaJ/IbHble 3Tallbl CTyNeHed BOJOMOATOTOBKH
JlJIsT BHECEHUSI KOPPEKTUPYIOIIMX BO3J€CTBUM.

Moarotoska |
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15 3 4

SR 22
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CucTeMHBIM aHa/IM3 C OAHOW CTOPOHBI MO3BO-
JIsieT riy6yke pa3obpaThcs BO BCex Npoleccax, Bbl-
SIBUTb HEONITHUMaJIbHbIE, AYOIUpPYIOLIMe JPYT Apyra
o QYyHKIUAM NPOLECChl U BHECTH KOPPEKTUPYIO-
IMe M3MeHeHHs, a C APYrod CTOPOHBI fABJSAETCS
NOATrOTOBUTEJbHBIM 3TANOM [/ MOATOTOBKHU UH-
dopManMu K HCIOJb30BAaHUIO B CHUCTEME IOJ-

JIeP>KKH MPUHATHS PellieHUH 10 BbIGOPY TEXHOJIO-
TAYEeCKOM cXeMbl OUMCTKH NMPUPOAHON Bojabl [10],
€e CTPYKTYPUPOBAHUIO U popMaU3alUHu.
PaspaboTaHHasi MoZieJib MO3BOJISIET GOJIee TIa-
TeJIbHO pa3paboTaTh IUIAaH TYLIEHUs MoXapa Ha
JIETHOM T0JIe B a3pOMNOPTY, Jydllle NOATOTOBUTHCS
K BO3MOXHOMY I0Xapy U 3a CYET 3TOro 3Ha4yH-

TeJIbHO COKPATHUTBb KePTBbI U NOTEPH.
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TPEXITAPAMETPUYECKAA JU®PY3INOHHAA MOJEJIb
OTKA30B KOHTPOJIbHO-U3MEPUTEJ/IbHBIX IPUBOPOB

P. 3. XaiipyaauH

Xaiipyaaunw Pycmam 3uHHamMyA108udY, AOKTOpP (PU3MKO-MaTEMAaTHYECKUX HAYK, BeAyIIUHA Hay4YHbINA
COTpyZHUK [JTaBHOrO MeTpoJiorudeckoro neHtTpa Muno6opons! Poccuy; nmpodeccop kadeaprr GyHjaMeHTaNb-
HOro o6pa3oBaHusi, MOCKOBCKUI TOCYJapCTBEHHBbIA CTPOUTEJNbHBIA YHUBEPCUTET, Tesl: +7 (926) 405-22-17;
e-mail: zrkzrk@list.ru

[Ipo6sieMa MOBBILIEHUS HAJIEXKHOCTU U 0€30MACHOCTH IKCIJIyaTallMd CTPOUTESBbHOr0 POHJa MPOMBILIJIEHHBIX
Y FPaKJAAHCKHUX 3/JaHUN MPUBOJUT K HEOOXOAUMOCTH Pa3paboTKH aieKBAaTHbIX MaTeMaTHUUECKUX MOJieJIeH, TpeaHa-
3HA4YeHHBIX JIJI1 MOJIeJIMPOBAHUS MTPOLiecca IKCIIyaTallii KOHTPOJIbHO — U3MEPUTEbHBIX IPUGOPOB, UCIOJIb3yeMbIX
[pH pean3alyy KOHUENINH «YMHBIN I0M — YMHbBINH FOPO/», MOCTPOEHHON Ha 6a3e BbICOKOTEXHOJIOTHYHOTO 060py-
JloBaHus. B craThe paspaboTaHa TeopeTHYecKasi TpexmapaMeTpuueckas Audy3voHHas MoJesb OTKAa30B KOH-
TPOJIBHO — U3MEPUTENLHOU TEXHUKH, 03BOJISIONAsl aleKBaTHO MOJIeJIMPOBaTh QYHKIHUI0 HHTEHCUBHOCTH OTKAa30B.
[lapaMeTpbl MOJie/IN JOCTATOUYHO HPOCTO ONPEAENSAIOTCS IPU HAIMYHUU CTAaTUCTHYeCcKoH nHopManuu. PazpaboTaH-
Hasl MOJIeJIb MOXET GbIThb MCIOIb30BaHa i1 3P PEKTUBHOrO yIPaBJeHUs MPOJO/KUTENBHOCTSIMY 3TANOB XKU3HEH-
HOTO LIMKJIA TapKa KOHTPOJILHO - U3MEPHUTEJbHBIX IPUOOPOB. Moziesib MOXKeT 6bITh HCIO0JIb30BaHa JJIs1 MPOrHO3UPO-
BaHUS HAZIeXKHOCTH ¥ 6€30MaCHOCTH IKCIJIYaTallMM CTPOUTEIBHOTO GpOH/Ia MPOMBIIJIEHHBIX U IPOXKAAHCKUX 31aHUH.

Kaiwouessle ci108a: unmercusHocms omkazos, dudgy3uoHHasi Modeab, KOHMPOJAbHO-U3MepUMeAbHble NPUGOPBLL

THREE-PARAMETER DIFFUSION MODEL
OF FAILURES OF CONTROL-MEASURING INSTRUMENT FAILURES

R. Z. Khayrullin

Khayrullin Rustam Zinnatullovich, Doctor of Physical and Mathematical Sciences, Leader Scientific
Worker of the Head Scientific Metrological Centre; Professor of the Department of Fundamental Education,
Moscow State University of Civil Engineering, Moscow, Russian Federation, phone: + 7 (926) 405-22-17;
e-mail: zrkzrk@list.ru

The problem of increasing the reliability and safety of operation of the building stock of industrial and civil buildings
leads to the need to develop adequate mathematical models designed to simulate the operation of control and measur-
ing equipment used in the implementation of the concept of "Smart House - Smart City", built on the basis of high-tech
equipment. The theoretical three - parametric diffusion model of failures of control and measuring equipment, which
allows to adequately simulate the function of intensity of failures, is developed in the article. Parameters of the model
are simply enough calculated in the presence of statistical data. The developed model can be used for effective manage-
ment of life cycle durations of control and measuring equipment fleet. The model can be used for forecasting reliability
and operational safety of the building stock of industrial and civil buildings.

Keywords: control and measuring equipment, failure rate, diffusion model.

[IpoMbILIIEHHOE U IPaXIaHCKOe CTPOUTENBCTBO  BaHMS, UCIOJb3YeMOro NpH CO3JaHHUH U peasusa-
BXOJAT B I'PYINIy K/IOYeBbIX HAIpaBJeHUM 3KOHO- LMW KOHILENIHUU «YMHBIH ioM» [1-8], B TOM 4ncIie o
MHYEeCKOT0 Pa3BUTHS rocyfapcrsa. Ha coBpeMeH-  CO3/JaHHIO BBICOKOTEXHOJIOTUYHOTO CTPOUTENBHOIO
HOM 3Tane peanusanuu CTpaterus pa3BUTUS CTPO-  060pyoBaHus [7-16], B 4aCTHOCTHU MO MPOEKTHUPO-
UTEJBHOM OTpac/M W KWIMIIHO-KOMMYHAJIbHOIO  BAaHMIO U 3KCIJIyaTallUU COBPEMEHHBIX CPEJCTB U3-
xo3siicTtBa Poccuiickoit Pefiepaniuu Ha Mepuoj A0  MePeHUM U KOHTPOJIbHO — U3MEPUTEJbHBIX MPU6O-
2030 roza Bo3HHKaeT HEOOXOAMMOCTD ynpaB/aeHuss  poB (ABasee — KUII) [17]. IkciyaTanust cOBpeMeH-
YHUKaJIbHbIMU UHHOBAI[MOHHBIMU NPOEKTAaMH U CU-  HBIX 3/IaHUH U COOPYKEHHH, yIIpaBJeHUe POMBIILI-
CTeMaMH Ha 6a3e BbICOKOTEXHOJIOTMYHOT'0 060py10-  JIEHHBIM U TPaKJaHCKUM CTPOUTENbHbIM (OHJIOM
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