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Abstract: Yuriy E Markovskyy. Quick Monitoring of Drinking Water Quality. The
article is devoted to the problems on drinking water investigations. The author con-
siders the questions, connected with quick monitoring of drinking water parameters,
and gives the example of mathematical simulation of the assessment of the condition
of water objects. The first part contains the information on analysis of the problem
and system requirement settings. The problems of system configuration are also dis-
cussed. The recommendations on the choice of system configuration and components
are proposed. The final part is devoted to the example of the use of mathematical
simulation in the sphere of water monitoring.

AHann3 npodeMbl H 33124,

OCHOBHBIM HCTOYHHMKOM MHUTBEBOTO BOJOCHAOKEHHS AJA rOpOJOB, BXOASLIHX
B cocTtae JloHeukol o0macT, HaceleHHe KOTOPBIX COCTABJIAET OKONO MATH MHJUIHO-
HOB ueoBeK, ABAAIOTCA BOAbl pek Cesepcknii JloHen u Juenp (COOTBETCTBEHHO Ka-
Hansl Cesepckuii [Jonen — [lonbace, [uenp — [Jonbacc). UMeloniee MecTo B HEKOTO-
pbIX TOPOJAxX MCMOBb30BAaHME MECTOPOKACHHUI MOJ3EMHBIX BOJ KaK ajlbTEPHATHBHBIX
HCTOYHMKOB BOJBI OON€e BBICOKOTO KadeCcTBA HE ABISETCH OMpefenstommM. AHao-
rMYHAs CHTYalHsAd HCTOPHYECKH CIIOKMIIACh U B OONBITMHCTBE KPYIIHBIX TOPOIOB YK-
pPaKHBI,

AHaJIi3 MHTPEIMEHTHOIO COCTABA 3arpA3HAIONIMX BEIECTB B MOBEPXHOCTHBIX
Bofax pexu Cepepckuii JloHel CBUAETENLCTBYET O HATTMYHH 3HAYMTEILHOTO KOJHYe-
CTBA TEXHOTEHHBIX 3arpA3HUTENEH (MOBEPXHOCTHO-AKTHBHBIE BEIIECTBA, TAMKE/BIE
MeTalslbl, a30TOCOAEPIKALIME U HEKOTOPhIE JPYIUe), MOABIEHHE KOTOPHIX B MOBEPX-
HOCTHBIX BOJIAX HOCHT CIOPaJMYECKMH XapaKrep H BpPeMEHaMH MHOIOKpPAaTHO Mpe-
BBILIAET MPE/ENbHO A0TTYCTHMbIE YPOBHM KoHueHTpaumit (ITJK).
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JlanHyio cHTyarmio ycyryGnser 10 06CTOATeNbCTBO, YTO MaThie PEKH BEIlLE-
YMOMAHYTOH 0BJIaCTH HECYT HEMOMEPHO BbICOKYIO TEXHOTEHHYIO Harpy3ky. 3Haum-
TEJIbHOE KOMMYECTBO UX HAXOJMTCA Ha MpejieNie NOTEHIHANa CAMOBOCCTAHOBIICHHS, a
HEKOTOPbIC, MPOTEKas 1O 30HAM BBICOKOTO 3arpA3HEHMS TIOYB M TPYHTOBBIX BOJ,
(hakTHYECKH BBIMONHSIOT ()YHKIMK KOIUIEKTOPOB CTOYHBIX BO/L,

Hanuaue na Oeperax pexn Cesepckmit JloHell GoJbIIOTO KONMYECTBA HCTOY-
HHKOB  COpPOCOB  CO3/a€T  BO3MOKHOCTh BO3HHKHOBEHHA HEKOHTPOIHPYEMbIX
MPEBLIUEHHH KOHLUEHTPALMK 3arpA3HAIOLIMX BEIIECTE B MOBEPXHOCTHBIX BOIAX,
HECMOTPA HAa CYILECTBYIOIIMH KOHTPONb, OCYHIECTBIAEMbIN naboparopHaMH
OUYHMCTHBIX COOPYI/KEHUA.

Kpome Toro, n1abopaTopuu Ha CTaHLUMAX BOMTOMOATOTOBKH OCYHMIECTB/LIOT KOH-
TPOJIb KAYECTBA [MUTHEBOH BOJBI 110 BAXKHEHIITHM TEXHOTEHHBIM 3arpA3HUTENIAM C He-
JOIMYCTHMO OONBINMM NEPUOAOM (KaK ITPaBUIIOo, He Yalle, 4yeMm | pa3 B Heaemo).

B nacrtosiiee BpeMs BO3HHKIA HEOOXOAUMOCTE CO3/IaHHMA CHCTEMbI aBapHIHO-
ro NpeaynpekIeHHs W 3KCIIPECC-KOHTPOJIA KauecTBa MHTREBOM BOJBI, KOTOpas Io-
3BOJIMT 0OBEKTHBHO KOHTPOJIHPOBATE H INPEAOTBEPEIUETE HCITONBE3OBAHHE MHUTLEBOH
BO/Ibl HECOOTBETCTBYIOIIETO KadecTBa, 4TO SABJIAETCS KpaiiHe BasHbIM. 3abnarospe-
MEHHO MOJyMeHHas WH(OpMalldid W ee aHaJIM3 TAKXKE IMO3BOJIAIOT ONTHMH3HPOBATh
TEXHOJIOTHIO BOAOMOATOTOBKH.

[Tpu BeIOOpE KOH(GHUIypalM¥ U KOMIUIEKTAllMA CHCTEMBI 3KCMPECC-KOHTPOIA U
aBapHIHOr0 MpemymnpekacHus HeoOXoauMo 00ecTeduTh BBHINIOJIHEHHE CJIEIYIOIINX

TpeboBaHuii:

— MECTOPACMoJIOJKEHUE OTAENBHBIX MTOCTOB KOHTPOJIA A0/IKHO rapaHTHPOBATh
3abnaroppeMeHHoOe NPeaynpekieHHe KOHTPOJIMPYIOMIEH OpraHu3aluu o
BO3HMKHOBEHHMM H PACNpOCTPAHEHWH TIONA 3arpA3HEHHs Ha B0103a0O0pBbI,
PAacmnonoKeHHbIE HHMEKE TI0 TeUeHHUIO pexku. Ilpm 3TOM MHTEPBAJ BPEMEHH,
MOCTATOYHBIA 1A NPUHATHA MEP HA CTAHLMAX MOArOTOBKH MUTHEBOH BO-

Ibl, PEKOMEHIYETCA PACCUMTHIBATE MO crieytomeil GopMyne:

L : s
]:f_- } Ff.l,i']" +?GH '+‘ ir VP .
MK

rue:
L — paccTosiHWE OT MOCTa /10 CTAHIMH BOJOMOIrOTOBKH,
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Vinax — MaKCHMaJlbHas CKOPOCTh PEYHOTO TIOTOKA,

Ton — Bpems Ha oTGOp NpookI;

Toy — BpeMA NpOBeIeHN aHAIN34,;

I'yp — BpEMA Ha NPUHATHE YNPABIEHYECKOTO PEIIEHHA.

— MCPEUEHP M3MEPACMBIX HWHIPEIMEHTOB [0/KEH ONPEAeNAThCS WCXOOS W3
HHJyCTPHANbHON crielu(ukl paiiona BogocGopa U anprHOpHOlN HHPOpPMa-
LMK O paHee MMEBLIMX MECTO ABapHAHBIX CHTYallUAX M WX AMIUTHTYIHO-
BPEMEHHBIX XapaKTePUCTHKAX,

— NPH KOMIUIEKTALMH NOCTA HPEANOYTEHHE A0JIKHO OTAAaBATHCS armnaparype,

NO3BONANILEH MPOBOMNTh HKCMNPECC-AaHAIN3 BaKHEWIIMX 3arpA3HUTENei
TEXHOTEHHOI'0 XapaKTepa, a TaKKe M3MEPUTENAM HHTErPaJbHOTO THIA, YTO
MO3BOJIAET COKPAaTHTh YHCIIO AHATH3UPYEMBIX ITOKA3aTeNeH;
B CTPYKTYPY CHCTEMbl PaHHEro MNPEXYIPEXIEHNHA TOIDKHO OpraHuYHO
BKITIOHATbCA  CNCIMANM3MPOBAaHHOE NporpaMMHOe obecneyeHne, mno3Bo-
JAIOIEE  ONEPaTUBHO NPOrHO3UPOBATH PACNPOCTPAHEHUS MOJEH 3arpsas-
HAOLLUX BEIECTR,

— PacroiO;KEHHE [OCTOB KOHTPOJA AOJIKHO MO3BOJATL OIEHHMBATH aAIEKBAT-
HOCTb TMOJTYy4aeMOi MH(QOPMAIIMH O 3arpA3HEHHUU ¢ MCTIONB30BAHHEM METO-
JOB KOPPENALIMOHHOIO aHalIH3a,

— HENPEMEHHBIM  yCNIOBHEM  (DYHKUMOHMDOBAHHS  CHCTEMBI  3KCIPECC-
KOHTPOJIA Ka4yeCTBa IMUThEBOM BOJBI ABIAETCA HalWuue oOpaTHON CBA3M
MEXKIY TIONB30BATEIAMM M CITY:KOaMHM, OCYIIECTBISIOIMMH KOHTDPOIbHBIE
MEPOIPHATHA.

EcrectBenHo, uTo BeIenpHBeieHHBIC TPeGOBAHNS MOCTATOYHO HKECTKO orpa-
HUYMBAIOT KOHGUIYPAUHMIO CHCTEMBI [IOCTOB M HAa MPAKTHKE He BCerja yIaeTcs HX
BBIMOIHUTE,

lakum obpaszom, B Hacrosuee Bpems mepen pa3paboTyMKamMu CHCTEM 93KC-

MPECC-KOHTPO/IA MAPAMETPOB KAYECTBA BOAHBIX OOLEKTOB CTOAT ClIEAYIOMKE 3a1a-
YH:

— OnpeieneH’e KOHTPOIUPYEMbIX MapaMeTpoB;
— PpaspaboTtka MOAeJIEH OLEHKH COCTOAHMA BOJHBIX 0OBEKTOB:

— Ppa3paboTka METOAOB OMEpPaTHBHOTO KOHTPOJIA IapaMeTpPoOB KavyecTBa BOJI-
HBIX 00BEKTOB,
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— TOCKOJILKY PECYPCBI, KOTOPbIE MOTYT OBITh BBIAENEHBI Ha KOHTPOIb, Orpa-
HUYEHBI, BOSHAKACT 3a/1a4a ONTHMH3ALMK KOHTPOILA, T.€. 3a/la4a Onpeerie-
HHA TAKOTO PErJIAMEHTA KOHTPOMA, KOTOPBIH B YCIOBHAX OrPaHHYEHHBIX
PECYpCOB MO3BOIAI OBl MOIyYaTh MAKCHMYM MONE3HON HHBOPMALKH.

Bo BTOpO# 4acTH JaHHOW CTaThu peYb MOMAET O MEepBBIX JABYX 3ajayax, T.e. 0

BBEIOOPE KOHTPOIHPYEMBIX MAPaMETPOB (C yUeTOM creuu(uKkn pernoHa) u paspabot-
K€ MOJIE/TH OLIEHKH COCTOAHUSA BOJHBIX 00BLEKTOB.

PaspaboTka MoJe/1H OLIEHKH COCTOSIHHSI BOIHBIX 00bEKTOB.

B ocHOBE MOJENH OUEHKH COCTOAHHA BOAHBIX OOBEKTOB JICKHT MpeCTaBie-
HHE 0 HUX KakK O CIOJKHBIX (MHOrONapaMeTPUYECKHX) CHCTEMaX, KauecTBo (cocTos-
HHE, MECTHBIE YCJIOBHA H T.J.) KOTOPBEIX ONHUCHIBACTCSA CHCTEMON MCXOJHBIX XapaKTe-
puCTHK. IIpy 5TOM HCXOJHBIE XAPAKTEPHCTHKM, ONpPEIENIOnHe YPOBeHb OleHHBae-
MO0 Ka4ecTsa, MOIyT ObITh BECbMa MHOTOYHCJIEHHLIMM M PA3HOKAUECTBEHHBIMH.

Ecnm npouece oueHkn kadyecTra Y = jﬁcl X Xy x”) - (hYHKUHSA HE3aBHCHMBIX

MEPEMEHHbIX, B T.4., BO3MOKHO, KOOPJAMHAT MPOCTPAHCTEBA M BPEMEHH, TO IS TO-
CTPOEHHA ero MOJENH HeoOXOTHMMO H3MEPATh HE TONMBKO OTKIHK !, HO M BEKTOp {X;/
(i=1;N ), ONMMCHIBAIOIIMI cocTosnue npouecca. Ecnu ¥ — GuoTHyeckuit rmokasatelb,
cpean {x,/ MoryT ObIThb M COTPAKEHHbIE ODMOTHUECKNE TTEPEMEHHBIE H a0MOTHYECKHE
XapaKTEPUCTHKH Cpeibl, KOTOPbIe B CBOK OYepejp ABNAIOTCA (DYHKLMAMH KAKHX-TO
[epeMEHHBIX, HAMPHMED, MMAPOXHMHYECKHE MPOLecchl Kak (PYHKIHH BHEIIHHX YC-
JIOBMH, @ TAKKE aHTPOMOTeHHOro (hakTopa.

Takvm 00pasoM, Bbpaxkenue ¥ = fix, x, x; .. x, ) Ha moboM YpOBHE B BHAY

B3aMMO3aBMCMMOCTH MPOLIECCOB — MHOTOMEpHas BeTBAAACH (DyHKuMA, MMErOLIas
TeopeTHuyeckd N — oo . Ha mpakTuke ke Bcerna no/b3yroTcA OrpaHH4eHHBIM 9HCIIOM
CYLLECTBEHHbIX NMEePEMEHHBIX, a0CcTparupysach OT HEKOTOPBIX AETallel Mpoiecca, Ko-
TOpbIE MPEICTABNAIOTCA BTOPOCTENeHHbIMU. CTEMeHb TAaKOro OrpyomeHus MOKET
ObITh Pa3NMYHOH B 3aBUCHMOCTH OT [JIHHBI M COCTaBa BLIOPaHHOTO BEKTOpa (X
(i=1,N ).

Ecnm xaxaoMy apryMeHTY X; Ha3H@4MTh BeC Kak CTENMEHb €ro BIWAHHA Ha OT-

KJIMK, HANIPUMEP
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i PaHAKUPOBaTh PAA {X;} (i=1; N ) mO 3TOMY NPHU3HAKY, TO OTGPACKIBAHME TIOCIEIHIX
(HECYLIECTBEHHbIX) YIEHOB HE CKAXKETCA Ha TOYHOCTH MOJIENIH. Or0Opaceipanue ka-
KMX-TO «CPeAHHX» YeHOB OYAET CONMPOBOMKIATHCS 3aMETHBIM CHHIKEHHEM TOYHOCTH
MOJIE/IH, HO ecu OTOPOCHTE XOTs Obl OfIMH WIEH W3 CYIMECTBEHHO BAXKHBIX, MOIEIb
HC J1aCT JIOCTOBEPHOTO pe3ynbTarta. [103TOMY MOMKHO IOBOPHTH O KPUTHYECKOM UIH-
He N, BekTopa coctoanuil. Hamuume N, oTpaxaeT 3aK0H KONMHYECTBEHHbIX HakKomnie-
HUA W TIepexoia B HOBOE KawyecTBO. Bemwunny {x;} (i =1, N ) jkenarenbHO H3MEPATh
Bcerja, H0O OHa penpeseHTaTHBHA 1A IOCTPOEHHS MO/IEIH.

CrenyeT Takie OTMETHTB, 4TO, KaK INPaBHIO, HE MMEETCs J0CTATOUHOIN
uH(popMauMK Ui 0JHO3HAYHOTO 3a/JAHHS YHUC/IOBHIX 3HAYEHMIH BECOBBIX k03¢ dum-
entoB. Ha npaxtike (BBMIY OTpaHMYEHHOCTM AHPHOPHBIX 3HAHWHA: WIH U3
IKOHOMMUECKHX COODpPaKEHMIt) YacTO U3MEPSFOT He BCE 3JIEMEHThI KPUTHYECKOIO
CnucKa. EcCan BMECTO ONYIIEHHBIX 3E€MEHTOE HM3MEPAIOTCA KAKHE-TO Ipyrue,
C HMMH CBA3AHHBIC, BOSMOXKHA allPOKCHMANMS W MOTyYEeHHe MOJENM XOPOIIero Ka-
4eCTRa.

Takoil neduuut HHGOpPMAIH MOXKET OBITH CMOAETHPOBAH C MOMOIIBIO CTO-
XaCTHHECKUX MPOLECCOB U NOTEH, HHAYUMPYEMBIX PAHIOMHU3HPOBAHHLIMH TIapaMeT-
PaMH.

Heo0xomMMo 3aMeTHTh, 4TO HEKOTOPHIE U3 3JIEMEHTOB, BXOANIAX B KpUTHYE-
CKHH CIIHCOK JUIA JaHHOTO TPOLEecca, MOT'YT BXOIHTh H B JPYrue KPUTHYECKHE CIIH-
CKH, TIOSTOMY MX H3MEPEHHE BeChMa lenecoo0pasHo. OHH He TOMBKO penpe3cHTa-
THBHBI JUIA  OMHCAHWA [IAHHOrO TIPOLECCa M CBA3BIBAIOT ApPTyMEHTHl BHYTPH
3TOTO Mpolecca’, HO | CBA3bIBAIOT pasIMyuHBIE NPOLECCHI, T.€. OHH Penpe3eHTaTHBHbI
[IpH OMACAHUK MHOKECTBA MPOHECcCOB. KOHEYHO, Takhe mepemMeHHbIe MOIYT ObITh
pacrpoCTpaHeHHBIMH, YCTOHYMBBIMH H T.IL., B CHIIY Yero MOTYT MOMAcTh B YHCIIO OI-
PEACIACMBIX MO KPHTEPHAM, Ha3BaHHBIM B pabore [1]. OgHako B pa6ore [2] npemmo-
7laraeTcA BO3IMOXKHOCTL MOCTPOCHMA YACTHBIX CHEUMGUYECKMX MOjeneil MpUMeHH-
TEMBHO K OTHEbHEIM 00BEKTAM pErHoHa, YTO MOTPeOyeT H3MEpPEHHs M cenuguye-
CKHX, NMPHUCYIIMX NaHHOMY PETHOHY, HEPAaCTPOCTPaHEHHBIX BOOOIIE, BO3MOKHO, He-
YCTOHYMBBIX (OBICTPOMEHAIONIMXCA), HO JKM3HEHHO BAYKHBIX B Moaenu x;. Bce arto
TpedyeT npoBeAeHNs JETanbHBIX OGCIeNOBAHHH H3ydaeMbIX MoJIeH, BKJIKOYas pac-
[MMPEHHBIHA CIIHCOK KOMITOHEHT.

I +
T.e. saMbEaroT KPHTHYECKHH P
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ﬁpaa B CBOIO
Az OHOB B BOJIe, HAUBOMBIIHI
(tm" ﬂmme) cpeu Kﬁrmpﬂx 6}’,@1‘ uMeTh HoHbl Hatpus (Na ), xamas (K),
t(Ca i, xaopa (CT), cymbdara (SO*) wm rumpokapGonara (HCO,).
. LMK BEC NPU ONPEJCNIEHHU 3EKTPONPOBOIHOCTH Oy YT MMETh KOHIEHTPALHH
cneayrompx uoHos — NO;, HPO,, H,PO;. Hanudmem B BOJE MOHOB Tpex- H

SYXBAJICHTHOTO xenesa (Fe' u Fe’"), mapranua (Mn") u amomunnsg (AF") Boo6-
: MOKHO npeHedpeds. Takum o0OpazoM, MoMyuMM, 9TO IIPOLECC OLEHKH KayecTRa
__Qﬂlel"a(ﬂliﬁnpec_ﬂ-nueﬂm} Y nna samero chiydas ecth GyHKUMS CIEIYIOMIHX NEpe-

¥ = f(pH M, Na* K* Ca®,CI",S0% ,HCO,; ,NO; ,HPO; ,H,PO, ).

Beu1o onpepeneHo, 4To, XOTH KOHLEHTPALUWH HOHOB HHUTparos u (docdatos

!

- HE HMEIOT Doabioro BEC4, UMW HEIL3A ﬂp&HEﬁpﬂ'—IL — HX ﬂTﬁpﬂCHBaHHE KdK HECY-

IECTBEHHbIX YWIEHOB MOJENH OLIEHKH KayeCTBa NMPHUBEICT K 3aMETHOMY CHHKEHHIO
. TOYHOCTH MOJENH H, CJIE/I0BATEINLHO, MOJIEb He OyIeT ABJIATLCA aJCKBATHOM.
Jlanee mpeIoKMM MOJENb OLUEHKH COCTOAHMA BOAHOro 00beKTa, KOTOpas mo-
BBIIAET MH(OPMATHBHOCTh OTIEPAaTHBHOH OLEHKH COCTOAHMA 00bekTa. [lanHad 3ana-
Ya CBOJAMTCA K ONpee/eHHI0 3HaUeHUi BCEX MOKA3aTeseH, momy9aeMbiX CHCTEMOH ¢
HARGOMbIIEH YACTOTO Jlns conocTaBMMOCTH pasiHYHbIX MOKa3aresed kKayecTpa

BOIbI MA(OPMAIMOHHBIE CBOHCTBA W3MEPAEMBIX KOHLEHTpauui Oyaem Xapakrep-
30BaTh He aGCOMIOTHEIMH 3HAYEHHAMM STHX KOHIEHTPALMH, a X OTHOLIEHHEM K YC-
TaHOBJIEHHBIM HOpMaTHBaM — C " Torma ang BBIIEYNOMAHYTOrO MPOLECCA OLEHKH
Ka4yecTBa BOAHBIX OOBLEKTOB B HallleM PETHOHE MOXKHO 3alucaTh CIEAYIOLLYIO COBO-

i ey e T

KYIMHOCTb YPAaBHEHUI:

L sl = YN - SR AR

i

2,
Mureepas Boga
*  UYacroToii paboTh! ABTOMATHHECKHX CTAHLMA.
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B sroii cookynnoctu P; — Bec i-ro mokasatens, C; — H3MepeHHas KOHIEH-
Tpauus [-ro mnokasarend, C -— HOPMATHB KOHIEHTPALMM JUid i-r0 TOKasaTens

3

X — oanH u3 cnenyowux snementos: Ca, Mg, K, Na, — ¥ — KHCIIOTHbIi OCTATOK .
M — oOmas MUHEpanIU3aims.
[To noBoay BecoBbIX KOI(PUIMEHTOB MOKHO CKasaTth Cleayiomiee: ObuIo ye-

TaHoBneHO [3, 5], 9To BecoBble KOIPIULMERTE! P,. ¥ P, MPHONH3UTENBHO PaBHbI

n konebmotes B npenenax 0,4—0,6; B0 BTOPOM ypaBHEHHH COBOKYIHOCTH BECOBBIE
koadduuments ana Na*, K, Ca’", CI', SO* u HCO, paBusl 1 MaKCHMATbHEI (ecre-
CTBEHHO, NOMYCKAOTCA HEOONBLINE OTKIOHEHHA), HEMHOIO MEHBIIee 3HaYeHHe (Ha
10-15%) umeer koadduuuent s NOj', 1 HauMeHblIME BeCOBbIE KOA(DDHIHEHTH! B
dTOM ypaBHeHuw y HPO,, H,PO, ; 3Has KOHUEHTPALMH YKa3aHHBIX 3JIEMEHTOB, HE
cocTaBiAeT 0co0Oro Tpyaa OnpeaenuTh MeKTPOIPOBOAHOCTD (Kyaa ciosxkHee o6par-
HbIH MPOLIECC); HAKOHEI, B MOCTIEAHEM YPaBHEHHH BecOoBble KO3 HLHeHTs HE06X0-
JAUMO OTIPENIENATh A1 KaKI0H KOHKPETHOH 3a1auH.

3a OCHOBY Mepbl HEONPENENEHHOCTH B JaHHOM CITyd4ae PEKOMEHAYETCA MpH-
HATH THCMEPCHIO MPOLECcca H3MEPEHHs i-r0 MOKa3aTens , a He YHTPOMUIO, H OLIEHH-
BaTh KOJIMYECTBO MH(OPMalK 1o dopMmysiam, MPHBEAECHHBIM B [5].

3JAKJ/IIOYEHHME,

B cratbe BBINONHEH aHAIM3 MPOONeMbl SKCIPECC-KOHTPONS KAYeCTBa MUTHEBOM BO-
ael. Jlanbl pexomenpaumu no paspaboTke cucrem IKCMPECC-KOHTPOINA KayecTBa BOAHBIX
00BEKTOB, YKa3aHus 110 BeIOOPY KOH(HIypaLmy 0 KOMITIEKTAIMH TAKHX CHCTEM.

"Wz cneayrowmero pana: Cl, POy, SO, HCO;.
T k. Mepy KonudecTBa HH(OPMALMH PEKOMEHIYETCH BHIOMPATE B KA /10M KOHKPETHOM COy4ac, He-

X044 H3 COACPAaAHHA 3a0a%H H MPAKTHYECKHX BO3IMOMHOCTEH ee PCLUCHHA
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IIpuBeieHa MOIENb ONEHKN COCTOARMA BOHBIX 0GHEKTOB, PACCMOTPEHa Clle-

uMpuKa MoCTpoeHus Moaened s Jloremkoro pei*-hﬁﬂa C YKasaHHEM 3JIEMEHTOB
KPHTHYECKOTO CMUCKA /IS MPEAN0KEHHON MOIEH,

Ha ocHoBe BrIOpaHHO# Mephl komMdecTra MH(QOPMALMK O KayecTBE BOBI

MOMHO JaTeE CIHCOYHOIIHE 00mme METOI0JIOTHYECKHE PEKOMEHOAIIHH IO ONMTHMH3a-
IHH NpoLecca KOHTPOIIA:

[ICPHOIMYHOCTE KOHTPOIIA NOKa3aTeneH KauecTsa BOAbI MPH NPOYMX PABHBIX YC-
JIOBUAX OJDKHA ONPENSNATECA HE 3HAYSHUSIMH KOHLIEHTPAIMK, a JHAma30HaMH HX
usmepenns. Hanpumep, nokasarens, 8 10 pas npessimarormit 11K u usmensio-
umica B auanasone +10% cnenyer KOHTpONMpoOBaTh peske, 4eM MOKA3aTeNb, B 2
pasa npespimatommii [1JIK, Ho wamensommiics va =60%:

ueneco00pasHO BBIAENATh IPYIIy B3aUMOCBSA3aHHBIX TOKasaTeneil, cpeau KoTo-
PBIX JIMIIb OTAENIbHBIE HanbOmee BakKHBIE M1 JAaHHOrO 00BEKTA MOKA3ATEeNH clie-

JYeT KOHTPOIHMPOBaTh Yallle 3a CHET YMEHBLUCHHS TEPHOINYHOCTH ONpeeIeHNs
MPOYMX MOKA3ATENEH TaHHOH TPYTIEL,

Humepamypa

Posunckuit @ A., Gumunnosa JI.M., M3pasns H0.A. GOHOBLIH MOHHTOPHHT: pe-
rHOHanbHBIE W 0a30BeRIe cTaHUWHK, Ouocdepuble 3anoBeIHHKH. MoOHUTOpPHHT co-
CTOSIHUA OKpyKarouled npupoaunoit cpeapl. — B kn.: Tp. l-ro coeercko-
aHTIHICKOTO cuMIo3nyma. — Kapaunrron, Aarmas, 1976, —JI, 1977.

2. Hzpasms HO.A. u ap. Cucrema HaOMOAEHNH W KOHTPO/b 3arpA3HEHMH IPHPOTHOH
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