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OCOBEHHOCTU NPOEKTUPOBAHUA OBOPYAOBAHUA U CUCTEM YTNPABJIEHUA
OYUCTKOU NPON3BOACTBEHHbIX CTOYHbLIX BOA NPEAMNPUATUN NNEFKOU
NMPOMBILWIEHHOCTHU

BBepeHue. KonuyecTBo CTOYHBIX BOL, OTBOAWUMBIX OT NPEANpUATHIA
NErKol NPOMBILLIMEHHOCTH, 3aBUCUT OT MOLLHOCTY W XapaKkTepa TeXHOmo-
ryeckux npoueccos [1]. Mpu 3TOM CTOYHblE BOAbI BKKYAKT B Cebs:
OYMLLEHHbIE MPOWU3BOACTBEHHbIE M ObITOBbIE; MPOM3BOACTBEHHbBIE, HE
noanexatyne o4ncTke; UNbTPaLMOHHbIE U3 NPYLOB-HAKOMUTENEN; 13
LunamoHakonuTenen. YkasaHHble COCTaBMSIOLLME BECbMa 3HAYUTENbHI,
@ UX COOTHOLLEHME B Pa3nMYHbIX OTPAcnsX NErKO MPOMbILIEHHOCTM
MOXET M3MEHATLCS B LUMPOKUX Mpedenax. Hanpumep, Konm4ecTso cToy-
HbIX BOL, HA OAHY TOHHY rOTOBOW NMPOAYKLMM COCTABNSET: ANS XI0n4aTo-
GymaxHbIX KOMOUHATOB GenbeBbIX U NnaTenbHbIX TkaHelh — 240-270 m3;
ANs Xnon4aTobyMaxHbIX KOMOUHATOB OAEKHBIX M TEXHUYECKUX TKAHEl —
230-270 m3; ona npsigunbHO-TKaLKo M oTAenoyHoi habpuk Bopcopas-
pesHbIX TkaHei — 365-410 M3 Ans NpsUNBHO-HUTOYHOM habpukn ¢
KpaLLeH1eM 1 MepcepusaLmeit npsikn 1 HUTok — 250-280 m3; ans npoms-
BOACTB rurpockonuyeckoit Batol — 60130 M3; ons NpousBOACTB Wrmo-
NpobuBHbIX HETKaHbIX MaTepuanos — 60-110 M3; 4ns MenarxeBbIX kKom-
BuHatos — 200-250 M2 [1].

['naBHyt0 OMacHOCTb [11S OKpYXXaloLer cpedbl NPeAcTaBnsoT coboi
NPON3BOACTBEHHbIE CTOYHbIE BOAbI, COAepXaluye 6onbLIOe KONMYeCTBO
BpeaHbIx BewecTs. Hanpumep, npn 06paboTke OAHONM TOHHbI TKaHEi B
cTouHble Bogbl nonagaeT 200-350 kr 3arpssHeHWi, B TOM 4ucre: ecTe-
CTBEHHbIX MPUMECEN XIIOMKa 1 XUMUYECKNX KOMMOHEHTOB, 3amMacnnBare-
nen u wnmxtbl — 70-90 Kr; MUHEpPanbHbIX BEWECTB (CunmkaT, Oucymb-
T, cynbua, MApooKUC HaTpus, BrukapboHaT, cepHas kucnota) — 76=
101 kr; opraHnyeckux KoMnoHeHToB — 20-30 Kr; MOBEPXHOCTHO-aKTUBHbIX
Beects ([AB) — 10-15 kr; oTgenoyHbIx npenapatos — 7,1-9,3 Kr; kpa-
cutenen —3,7-4,9 kr [1, 5.

AKTyanbHOCTb UCCTeA0BaHIA, HANPaBMEHHBIX Ha CO3AaHNe METOAOB
1 TEXHUYECKIX CPEACTB Ka4eCTBEHHOM W APPEKTUBHON OUUCTKM CTOUHBIX
BOA NPEeLnpUATUAA NErko NPOMbILLNEHHOCTU, C BO3MOXKHOCTLIONEE MO-
BTOPHOTO MCMOMNb30BaHNs B TEXHOMOTMYECKVNX NPOUECCaX;, NOATBEPXAa-
€TCS NPOEKTOM MPOrpamMMbl COLMaNbHO-3KOHOMUYECKOTO pasBuTis Pec-
nybnvkn Benapycb Ha 2016-2020 rogbl, koTopas mpeaycMaTpuBaeT
CHIWKEHWE BbIbpOCa 3arpsA3HAIOLLMX BELLECTB B,BOAHbIE OOBEKTHI, MOBbI-
WweHne 3dEKTUBHOCTM UCMOMNb30BaHNSAMPUPOAHBIX PECYPCOB, MaKC-
MarnbHOe BOBIIEYEHWE OTXOAOB B XO3AMCTBEHHbIA 0BOPOT B KayecTee
BTOPWYHOTO CbIPbSi CO CHWKEHWEM HEraTMBHOTQ BO3AEACTBUS 0OBEKTOB
pa3MeLLieHnst OTXOJ0B Ha OKpYXaloLLyo cpeny-

MoctaHoBKka 3apauu.. COrnacHo OlieHke COCTaBa CTOYHbIX BOf
npeanpuaTUiA NErkoi NPOMBILLAEHHOCTH [1, 5] KNtoueBble 3arpasHsioLLme
KOMMOHEHTbI MOXHO pa3fenuTb Ha,CriedyioLue Tunbl: rpyboancnepcHble
(BKMIOYas opraHU4eckie), KONMonaHble pacTBopbl (BKMKOYas opraHuye-
CKME), THKENble METanMbl M X MOHBI, Cyrnbdatbl 1 xnopugsl, MAB.

OtpenbHo, B psige cryyaes, Heobxoauma pH-koppekLms (HelTpanu-
3auus); MPUYEM Ha OLHOM 1 TOM e NPeanpusITAM MOryT ObITb Kak Cunb-

HOKWCTIbIE, TaK U CUIbHOLLENOYHbIE CTOKM (B 3aBMCMMOCTM OT TEXHOMO-
rn). CnefoBaTenbHO, NPOM3BOLACTBEHHbIE CTOYHbIE BOALI NPEAnpUsTUiA
NErKol NPOMBILLINEHHOCTY NPEeACTaBNSoT COBOM MHOFOKOMIOHEHTHBIE (C
3arps3HUTENSMI OPraHUYECKOM U HEOPraHUYECKON MPUPOAbI) BOAHbIE
pacTBOpbl C LUMPOKAM Auana3oHoM @3Hadvenuin pH, uto”TpebyeT kom-
MMEKCHOTO MCNOMb30BaHUS Pa3nUYHbIX METOAOB O4NCTKM. [lpn aTOM
MMEIOT MECTO MOCTOsHHbIE konefaHus o6bEMOB €Bpoca u copepxaHus
3arpssHUTeneil B 3aBUCUMOCTH OT 3arpyXeHHOCTU TEXHONOMMYECKUX nu-
HWA, BUAA BbINyCKaeMOi NpogyKLUunmM Apyrux aktopos [3, 6, 7].

YCnOXHSET CUTYaLMI0 Ka4eCTBEHHOM BOLOOYMCTKN U CUCTEMATHYe-
CKoe BMUSIHUE BHELTATHbIX CUTYalui, NOS KOTOPbIMM MOHUMAETCS K-
POKWIA CMEKTP HenpeaBWABHHLIX COBBITUA, BbIBOASLLMX KOMMYECTBEHHO-
Ka4eCTBEHHbIX NokasaTenu 3arpsi3HEHHOCTH CTOMHbIX BOZ 33 paMKu fua-
na3oHa MaTeMATMYeCKOr0 OXVAaHWs, OnpenenéHHoro B pesynsTate 06-
paboTKM CTaTUCTUHECKUX AaHHBIX.

[Mo3ToMy, KOMAAEKC TEXHUYECKUX CPEACTB OYMCTKM CTOYHbIX BOZ
npeanpusiTUiA NErkon MPOMBILLNEHHOCTH JOMKEH 0becneymBarh:

A0BefeHne [0 [OMyCTMMOTO YPOBHSI KOHLEHTPaLuM BCEr0 MHOro-
KOMMOHEHTHOTO, NepeyHs 3arps3H1Teneil (OpraHuyeckoln 1 HeopraHuye-
ckoVi MpupOAbl), 0becneynBas BO3MOXHOCTb MOBTOPHOTO MCMOMb30BaHNs
OYMLLEHHOM BOAb! B MPOM3BOACTBEHHbIX NpOLEccax;

HapexHoe obecneyeHne 3afaHHOTO KayecTBa OYMCTKM B YCIIOBUSX
HeCTaLMOHApHOCTM W HEOMpenenéHHOCTN U3MEHEHWNS CoaepXaHns 3a-
rpsisHuTENel u 06BbEMOB COPOCOB, KOTOPOE SBMSIETCS HENMMHENHBIM.

[nsi BbINOMHEHMS YKa3aHHbIX 3aa4 O4YUCTUTENbHBIA KOMMMEKC 4OM-
XeH 00nafath BbICOKOWA MMOKOCTBIO M aAanTMPYeMOCTbI0 K U3MEHEHUO
BMIIOB 3arpsi3HUTENE U UX KONUYECTBEHHOMY COLEpXaHU0. ITO MOXET
ObITb 06ECNEYEHO TOMBKO 33 CYET LUMPOKOrO MPUMEHEHUSI CPESCTB aB-
TOMaTU3auuM W CUCTEMbI YNpaBNEHUs!, UCTONb3YIOLLE COBPEMEHHbIE
WHTENNeKTyanbHble anroputMbl. [laHHas paboTa HanpaeneHa Ha cosaa-
HWE TaKoW CUCTEMBI.

Matepuansl 1 METOAVKa UCCTIEA0BaHMIA.

C y4éToM HepocTaTKOB aHanoros Obin pa3paboTaH KOMMNEKC TeXHU-
YecKiX CPeACTB, NpeaHa3HaYeHHbIN 4111 OYUCTKM NPOMBbILLMEHHBIX BOLO-
CTOKOB [2, 3, 6] C NONUKOMNOHEHTHLIMI 3arps3HUTENSMU, YTO COOTBET-
CTBYET 3ajayam Ha MpeanpusTusaX NErkoi NPOMBILLNEHHOCTU. [puHumN
aencteus obopynoBaHus (nateHT Pecnybnuku Benapyce Ne 10981
«Cuctema BOJOMOATOTOBKMA M BOAOOYMCTKM») OCHOBAH Ha MPOTOYHOI
nepepaboTke paboyeil cpeabl B XuUAKOW 1 ra3o0bpasHoit (hase B 3aMKHY-
TOM BalinacHoOM peLmpKynSLMOHHOM KOHTYpe.

B 6a3oBoM MCMoONHeHUW cTouHble Bogbl (CM. puc. 1) nopatoTcs B
NPUEMHYI0 EMKOCTb AMS YCPELHEHWS U cTabunusauum rmapoauHammye-
CKMX XapaKTepucTuk (Ha puc. 1 EMKOCTb He nmokasaHa), OTKyaa nocTyna-
I0T B 3MEKTPONUTMYECKYID BaHHY (auadparMeHHbIA BapuaHT WCMONHe-
HWSI) B @HOZHYIO 1 KaTOLHYHO 30HbI, Fe NPOMCXOANUT aHOLHOE BblgeneHne
peareHTa 1 pH-koppekuus (nocnegHee, Npu He0bXo0AUMOCTH).
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a — CTpyKTypHas cxema, 6 — BHeLwHWi B1a 06opynoBaHus
BLl — 6ok anekTpor1apoLMKIoHoB, O — axekTop, OB — anekTponuTuye-
ckasi BaHHa, HC — Hacoc; BUP — 6nok WHTEHCUbMKaumM peakLwii;
AB — aHa3po6HbIN 6roK
PucyHok 1 - TexHuyeckue CpeLCcTBA OYUCTKM MHOTOKOMMOHEHTHbIX
CTOYHBIX BOA MPOMBbILLMEHHbIX 0OBEKTOB

Hacoc 3amkHyToro 6ainacHoro koHTypa obecneduBaeT nogady Boa-
HOro pacTBopa Ha baTapeto aneKTpOrYAPOLIMKIIOHOB, FA€ IPOVUCXOANT,
COrNacHoO 3HaueHNsAM rMapaBnMYECKOi KPyNHOCTY, HanpaBneH e NoTOKOB
Ha camopereHepupyoLLmMiAcs hunbTp U 06paTHO HA IMEKTPONUTUYECKYIO
BaHHY. OCoBeHHOCTbIO 3neKTPOr1APOLIMKIIOHOB SBASETCH TO, YTO OHM
MMEIOT 3MEKTPOAHYI0 CUCTEMY (B KayecTBe aHoAd WCmomb3yetcs rpa-
¢uT). CamopereHepupyrowuincs ¢ /MnaBaroliei 3acbinkoin unbTp 3a-
[EPXVNBAET 3arpA3HNTENM, @ BOAHBIA pacTBOP 3a[aHHOTO KayecTsa no-
[aéTcs Ha aHaapO6HbIN BIIOK.

Mepuoanyeckn Unu B 3@BUCMMOCTV OT HAKOMNEHUS 3arpssHUTENei
(unbTP NPOMbIBAETCA B aBTOMATUHECKOM PEXMMe, MOMyYeHHbIA dunb-
TpaT NoAaértcs Ha npece=thunbTPi(Ha puc. 1 He nokasaH). PyHKLUMOHarb-
Hble 3afaun keKkTopa UOnoka MHTEHCUGMKALMW NPOLIECCOB, KOTOPbIA
BKIIOYaEeT YABTPa3BYKOBOV 1 ANEKTPOMArHUTHbIN U3nyvaTent — yekoputb
KMHETUKY BNEKTPOXMMUYECKIX peaKLini.

AHanuavpysi pesynbTaTbl NPOU3BOACTBEHHBIX UCMbITaHWNA [2, 3, 7] 1
AaHHble NO»Boaocbpocy npeanpuaTuil NErkolr npoMblneHHocTw [1],
MOXHO COEeNaTh,BbIBOA, YTO ANS PELLEHUs NOCTaBMNEeHHO 3a8aum Heob-
XOAMUMO NOCTPOEHNE aAanTUBHOWM CUCTEMbI YMpaBMieHNs BOJOOYNCTKOM
MHOTOKOMMOHEHTHbIX CTOKOB, koTopas crnocobHa B npouecce paboThbl
MEHSTb HEe TONbKO CBOM HACTPOWKK, HO W CTPYKTYpY — CamMOOPraHn30Bhbl-
BaThCA. [1pUyéM BbIMONHATL 3TO HEOHXOANMO MaKCUMAmNbHO OMepaTUBHO
B YCIOBUSAX HEMOMHOTbI 1 Pa3MbITOCTV BXOAHON MH(OPMALWMA 1 BOMOX-
HbIX PE3KUX N3MEHEHWN BXOAHbIX MoKasaTenewn B pesynbTate AeCTBUS
BHELUTATHbIX cUTyauuin. IddheKTMBHOCTL PaboThbl yKkasaHHOW CUCTEMbI

MOXeT ObITb 0becneyeHa 3a CHeT UCMOMb30BaHWUS anropUTMOB HA OCHO-

BE MHTENNEKTYanbHbIX TEXHOMOTUA.

C y4éTOM pasHOCTW NpUPOAb! 3arpasHUTEneil (OpraHnyeckon u He-
OpraHu4eckoit) 1 HeobxoaMmocT 06beaNHEHNS B OfHOW CUCTEME pas-
HbIX cnocoboB, arperaTtoB U MaLUWH BBOAMTCS MOHSTUE AMHAMUYECKOTO
JoMuHUpYtoLero sarpsasHutens (O03).

AnroputM paboTbl TEXHUYECKOTO KOMMEKCa Ha OCHOBE MaTeHTa
Pecnybnukn Benapycb Ne 10981 «Cuctema BOAOMOArOTOBKM W BOAO-
OYMCTKMY, KOTOPBIA MOCTPOEH C YY4ETOM Pa3NNYHON NMPUPOAbI 3arpsaHu-
Tenelt (OpraHMYeCcKoi U HeOpraHMYeCKoi) 1 HeobxoanMocTh 0bbeanHe-
HWS B O[JHOM CuCTeMe pasHblx cnocoboB, arperaToB WmatLmH, 6asupyeT-
CS Ha MOHATAW «AMHAMWYECKNIA AOMUHMPYHOLLMIA 3arpsasHuTensy, (IA3) n
npegnonaraert:

e MakCuMamnbHOE YMEHbLUEHME YCIOBWUM MOSIBAEHMS, pacnpocTpaHe-
HUS W MOCMEeSyOLLEro BMUSHUS FABHOTO ONACHOFO 3arpsisHUTENS,
BbISIB/IAEMOTO MO NMPEeLBapUTENBHbIM NCCNIEA0BaHNAM TEXHOMOTMM U
ka4ecTBa BOLbI B YCMOBUSIX NPOU3BOACTBA;

e M03TanHOe pPeLupKyNsLMoHHoe yeTpaHerue /13 Boabl A0 Npeaens-
HO-LONYCTUMbIX KOHLEHTpauwid (MAK);

*  Tepexoa K yoarneHuio CreaytoLLero Mo BaXHOCTW 3arpsisHUTENS, ECIM OH
He Obln yaaneH 1y HelTparn13oBaH B KOMMNEKCE C NPeabIaYLLMMM.
CnoXHOCTb 3aKIT4aeTCAB, TOM, YTO ANS PasHbIX MPOU3BOACTB B Ka-

vectse [I3 GydyT BLICTYNATh pa3Hble )3arpsisHuTeNy, Gonee Toro, B

npouecce paboTbl OAHOTO W TOIO Xe NpeanpuUaTUS 3a (UKCUPOBaHHBIA

NPOMEXYTOK BPEMEHU, B 3ABUCHMOCTI OT BbIMyCKAaeMon NPOAYKLMM, Mo-

NOMOK W JpYruX CUTyaLuin, BOSMOXHO W3MeHenne oaHoro 113 Ha apy-

roi. ATO OenaeT \HeBO3MOXHbIM onpegeneHue [[13 3apaHee npu no-

CTpOeHNU eucTeMbl ynpasneHusi. OHa JomkHa obnagatb cnocobHOCTbH

onpeaenerns A3 HenocpeaCTBEHHO B NpoLecce paboTbl.

[ns onpeaenenus 3 B pexume peanbHoro BpemeHn Obin onpo-
60BaH FeHETUYECKIA aNrOPUTM COTMAacHO NpoLeaype:

1. [logobpath NpeAcTaBNEHNs OMTUMMU3ALMOHHBIX NAPaMETPOB B BULe
onpeeneHHoro chopmata JaHHbIX: CTPOKM, BEKTOPa, Tabnuubl, Maccvea.

2, Bobibpatb 13 Habopa reHeTU4eCKUX OMEpaTtopoB Takie, KOTOpble
Hauny4LwM 06pa3oM yumTLIBaKOT 0CODEHHOCTW NOMCKOBOTO MPOCTPAHCTBA.

3. OnpefenuTb pasmep HavanbHOM NonynaLmud.

4. YCTaHOBUTL METOAMKY UCTIOMNb30BaHMS! TEHETUYECKUX ONEPaTopOB.

5. 3agaTb yHKUMIO NPUCNOCOBNEHHOCTH (LeneByto GyHKLMIO, MO
KOTOpOIt NPOBOANTCS OTOOP BapUaHTOB B NOMYMALMIO).

6. Paspabotatb MeToaKy 0T6Opa BapuaHTOB B HOBYHO NOMYNSILMIO.

7. 3apatb KpUTEPMIA OCTAHOBKY 3BOSHOLMOHHOMO NpoLiecca.

IMpucnocobneHns XpOMOCOM B MONYNALMK ONPELEnsioTcst ¢ NoMo-
Wbk YHKUMM NPUCTIOCOONEHHOCTN ((hUTHEC-CPYHKLMM) ANst KaxXZoM
XPOMOCOMbI 3TOM monynsauuu [4]. B Hawem criyyae 3Ty OLEHKY Bbinor-
HSIIOT C MOMOLLbI0 (OYHKLMW MPUHAANEXHOCTH, KOTOpas onpeaenseT pas-
HULly PacCYNTaHHOTO W peanbHOro 3HAYEHMIA MPU OLMHAKOBOM BXOLHOM
BO3[ENCTBAM W MPEACTaBNSET YMCIOBOE 3HAYeHWe (hyHKLMW, paccum-

TaHHoe Ans pelwenusi sagaw X 0D — €(H!) =(Yp =Y)?, npuuem,

YeM MeHblUe 3Ha4eHne yHKUMM NPUCNIOCOBIEHHOCTM, TEM FyYLUe Kaye-
CTBO XPOMOCOMbI. PUTHEC (hYHKUMS BCErda NMpUHUMAET OnpeferneHHoe
3HAYeHWe, M ANS PELUEHUS ONTUMM3ALIMOHHON 381a4M HYXHO MUHMMU3N-
poBaTb 3Ty PYHKLMIO.

CosokynHocTs ocobeit (H;,...,H') oBpasyer nonynsumo P*,
roe I' —uucnenHocts nonynaumn, a t =0,1...., T — XusHeRHbIi Lykn

nonynsiumn (T — onpeaenseT nepvoa asoniouwn). Lienb ssontoumum no-
MynsiLMK 3aKMioYaeTcsl B POCTE CPESHEr0 3HAYEHUS (hYHKUMM MpuHap-
NIEXHOCTY MOMYNSILUA B LIEMOM:

. 18
Fite (t) = £ 2_Fit (1)
=

Ha ocHoBe pesynbTaToB NpOW3BOACTBEHHBIX MCMbITaHWIA [6] Obina
cchopmmpoBaHa 6asa 3HaHuit [13 npu pasHbiX KOMOWHALMAX BXOZHbIX
napameTpos. B nporpammHom npogykTe Statistica nposeaeHo UMUTALMOH-
HOEe MOZENupPOBaHWe onpeaeneHns JOMUHUPYIOLLEro 3arpssHuTens. 3Ha-

MaLUUHOCITI,DOGHue
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UYeHMs BXO[HbIX MapameTpoB (pH, cofiepkaHue a3oTa aMMOHUIAHOTO, XMo-
PULOB, B3BELUEHHbIX BELLECTB) U3MEHSNUCL ClydaiiHbiM 0Bpa3oM, ¢ yué-
TOM BO3MOXHOCTY [1BYKPATHOIO NPEBBILLEHUS CTATUCTUYECKUX AaHHBIX, YTO
MOXET COOTBETCTBOBATb BHELUTATHbIM CUTYaLMsM. [epeyeHb NapameTpos
Bbin BbIGPaH Mcxoas 13 cneLudukm paboTbl TEXHUYECKUX CPEACTB (puC. 1).
[LoseneHve B fAaHHOM 0GOPY[OBAHUM a30Ta AMMOHMIAHOTO [0 HOpMaTuB-
HbIX TPeBOBaHWIi aBTOMATUHYECKM HOpManMaupyeT nokasaHus docdopa,
B3BELLEHHbIX BELLECTB — CyX0ro ocTatka. CpaBHeHWe pe3yrbTaTos UMUTa-
LIMOHHOTO MOZEMMPOBAHWS U KCTIEPTHO-3KCTIEPMEHTANBHOI OLIEHKW MOf-

TBEPKAAKT 3GhEKTUBHOCTb JAHHOIO anroputMa (puc. 2).
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PucyHok 2 — TOYHOCTb OLIEHKN JUHaMUYECKOTO JOMUHUPYIOLLETO 3arpsia-
HUTENS C UCTIONb30BaHNEM FEHETUYECKOTO anropuTmMa

ApXWUTEKTYpa CUCTEMbI YNpaBneHnsi 06opyaoBaHUEM BOLOOMUCTKM,
copepxalleir 6rok onpesenenust 113 Ha OCHOBe reHETUYECKOro anro-
puTMa, UMEET creaytoLLmin Bug, (puc. 3).

TexHonoruue- WHTennekTyanbHbIi
NapameTpbl
CHHE NpoUecChl 6ok P P
- ) . «| HE4ECTEE
o (6a3a 3HaHWi, BbiBOS Bogh
FRYHE0WaR PELEHHA, HHTEMANEKTYAABHbIA
threaa WHTEpbEic)

l

JloKanbHbIE CHCTEMBI 3BTOMETHIAMMKY

OTAENbHLIX BNOKOB CHCTEM BO@OOYHETHH

PucyHok 3 — ApxuTekTypa cucTeMbl yapaBfieHusl 060pynoBaHueM Bogo-
OUMCTKY CTOYHBIX BO/L C UHTEMEKTYamNbHbIM GroKoM

B pmaHHOW cucTeme MHTeAnekTyambHbIM Grok ucnonb3yeTcs Ans
HaCTPOMKW NOKANbHbIX MOACUCTEM YrpaBrieHus Grnokamu, peanuayioLm-
MW pasHble Cnocobbl OYMCTKW, CTOKOB OT OTAENbHbIX COCTABMSHOLMX.
[aHHble noacucTeMbl LTPOSTCA Ha OCHOBE HEMPOCETEBbIX U KOTHUTMB-
HbIX TexHonoruit [7-10].

Anpobauus cicTeMbl YApaBneHns npoxoguna Ha copmanbaerva-
cofiepxallmx CTOYHBIX BOZax npeanpusTus aepesonepepaboTku (puc.
4). Takne cTokn 0BpasyioTcs, rmaBHbIM 00pa3oM, nMpu NpOM3BOACTBE
NpoAyKTOB KOHAEHCAUMW heHona, MOYEBMHbI WIM MenamuHa ¢ cop-
manbgerngom. OHu BECbMA OnacHbl, NOCKONbKY, NOMae BMECTE C BOZOM
B OpraHnam Yenoseka opManbaeri, KpainHe OTpULATENbHO BNUSIET HA
penpoayKTUBHbIE (YHKLIMM W NOpaXaeT LIEHTPamNbHYK HEPBHYHO CUCTEMY.

lMonyyeHHble pesynbTaTbl NOATBEPAUNM 3PEKTUBHOCTL NPeano-
XEHHOW CUCTEMbl YMpaBMeHWs OYUCTHbIM oBopynoBaHneM. ekt
OYMCTKW SIBMSIETCA BECbMA 3HAYMTENbHLIM U 0BecneynBaeTcs no BCem
cocTaBnsoWMM (Mo dopmanbgervaam ao 73%). 1o Jaét BO3MOXKHOCTD,
peann3oBaB NOBTOPHOE MPOXOXAEHNE CTOKOB Yepes YCTaHOBKY, CHU3NTb
cofepxaHue sarpssHuteneit 4o yposHs MaK.
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PucyHok 4 - Pe3aynbTaTbl 04MCTKM (hOpManbAErun CoaepkaLux cTou-
HbIX BOJ B KOMOMHMPOBAHHOI YCTAHOBKE C UHTEMNEKTY-
anbHbIM 6rIOKOM ynpaBneHus

3aknioyeHune. [peanoxeHHbI METOA afanTUBHOMO YMpaBneHMs
MPOLIECCOM OYMCTKM CTOYHbBIX BOZ, OCHOBbIBAIOLLMIACS Ha MOHATAM AUHA-
MWYECKOTO AOMUHUPYIOLLEro 3arpsisHUTensi, nokasan CBoK 3ddhekTuB-
HOCTb M MOXET OblTb MpUMEHeH Ha npakTuke. 3HaueHue [3 moxeT
OonpeaensTbCs B peansHOM BPEMEHW C MOMOLLbIO FEHETUYECKOrO anro-
puTMa C [OCTAaTOYHOM [ANsi NPaKTUYECKOTO MPUMEHEHUSI TOYHOCTHIO.
[MPOMBILLNEHHbIE UCTIbITAHWSI CUCTEMBI, PEANU3YIOLLEN faHHbI MeToq 1
anropuTM NS ynpaBneHns KOMMIEKCOM OYMCTHOTO 0BOpyAoBaHus, no-
kasanu, YTo oHa cnocobHa rapaHTMPOBAHHO CHWXaTb COAEPXKaHWe BCex
TMNOB 3arpssHuTenei 4o yposHs MK 3a orpaHNyYeHHOe YKUCIO LMKIIOB
oumcTku. Cuctema cnocobHa obecneunts Tpebyemoe Ka4ecTBO OYMUCTKM
B YCMOBWSIX MPEANpUSTUIA NMETKOM MPOMBILLMEHHOCT C BO3MOXHOCTbH)
BO3HWUKHOBEHWS HELITATHbIX CUTYaLMid, korfa KONMYECTBEHHBIA COCTaB
3arpssHuTeneil MoXeT ObICTPO M3MEHATLCS B LUMPOKUX Mpeaenax, u ee
MOXHO PEKOMEH0BATb K NPAaKTU4YECKOMY MPUMEHEHMIO.
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The paper evaluated the light industry enterprises in terms of the use of water resources for the production and the spillway and analyzed

multicomponent composition of wastewater. The problem of effective water treatment; taking into account worst-case situations, blurring the input
information, nonlinear and nonstationary changes in process parameters is substantiated. Production test appreciated the opportunity to use the
equipment with the implemented internal bypass circuit and a combination of mechanical, biological and physico-chemical methods for removing
contaminants. It justifies the use of the concept of the dynamic dominant pollutant (DDP)to,optimize hardware and components; an adaptive estimator
DDP based on genetic algorithm is synthesized and tested. The basic architecture of sewage treatment hardware for light industry enterprises with the

ability to re-use wastewater for industrial purposes, and taking into account the possibility of action of emergency situations, is submited.
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CUHTE3 KYJIAYKOBOI'O NPUBOAHOIO MEXAHMU3MA POJINKOBOM
®OPMOBOYHOU YCTAHOBKU C ORNTUMAJIbHbIM PEXXMMOM ABUXXEHWUA MO
YCKOPEHUIO TPETBEIO NOPAOKA

BeepeHnue. B cyliecTBylolwmx ycTaHOBKaX MOBEPXHOCTHOMO YnroT-
HEHWS  Xene3obeTOHHbIX  M3AENWA  MCMoNb3yeTcs  KPMBOLLMMHO-
MON3YHHbIA WA TUAPABINYECKUA MPUBOA BOSBPATHO-MOCTYNATENLHOMO
[LBWKEHUs! (HOPMOBOYHON TENEXKN C YNNOTHSOLMMIL pOnkamu [1-3]. Bo
BPEMS MOCTOSHHbIX MYCKOTOPMO3HBIX PEXMMOB ABWKEHWS BO3HMKAOT
3HauUTeNbHbIE AMHAMUYECKNE Harpy3ky B 3ieMeHTax NpUBOAHOrO Mexa-
HM3Ma W B BremMeHTax (hOPMOBOYHON TENEXKM, KOTOPbIe MOTYT MPUBECTY
K NpexaeBpeMeHHOMY BbIXOZY YETaHOBKY 13paboyero coCTOSHMS.

B cyLecTBytoLMX TeOpeTMECKUX 1 3KCNIEpUMEHTaNbHbIX MCCIenoBa-
HUSIX MaLUMH POMMKOBOrO POpPMOBaHWS kene300eTOHHbIX 13aenui oboc-
HOBAHO VX KOHCTPYKTMBHbIE NapameTpbl 1 MPOAyKTUBHOCT [1-3]. BmecTe ¢
TeM HegoCTaToMHO BHUMaHUS yoeneHo 1ccreaoBaHnio AeiCTBYIOWMM an-
HaMWUYeCKUM_Harpyskam 4 pexumam [BIKeHUs [4], 4TO B 3HaUMTEmNbHOM
Mepe BNuseT Ha PaboTy YCTaHOBKM 1 Ha KA4ECTBO FOTOBOW MPOAYKLMM.

Llefib paboTbl COCTOMT B YCOBEPLUEHCTBOBAHUM KOHCTPYKLM Mpu-
BO[HOTO MeXxaHu3ama ponnkoBoi (POPMOBOYHOI YCTaHOBKM ANS MOBBbILLE-
HUS €€ HaAEXKHOCTM 1 JONTOBEYHOCTY.

Kputepnsmu pexuma ABMKEHUS MEXaHU3MOB W MaLIMH MOTyT
ObITb KO3DPULMEHTLI HEPABHOMEPHOCTM ABUKEHMS U ANHAMUYHOCTY [5].

B naHHolt paGoTe B kauecTse KpUTepUst pexuma OBIKEHNS UCNomNb3oBa-
HO KpUTepUarbHoe feiicTBue, SBNIsoLiee COBOM MHTErpan no BpemMeHu ¢
MOAbIHTErPANbLHON (YHKLMEN, KOTOpast BbipaxXaeT Mepy ABWKEHWS NGO
AeWCTBME cuCTeMbl. [INs ONTUMArbHOTO PEXUMa ABWKEHNS MO YCKope-
HUIO TPETbEro Mopsigka KPUTEPUA ONTUMAnbHOCTU ABWXEHUS Gynem
UMeTb B BUZE:

Y
|Z:j2dtﬁmin, (1)
0

et - Bpem4; tl — NPOAOIMKATENBHOCTD OBWKEHUA TENEXKN OT OOHOro

KpaWHero NonoxeHus B Apyroe; Z — SHEPUs YCKOPEHWIA TPETLETO Mopsiaka:

1 \Y)
Z==InkXx*, 2)
2
v
roe M — macca hOpMOBOYHOW Tenexkn; X — YCKOpeHWe TPeTbero
nopsiaka.
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